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IHHOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke HporpamMMbl 1O OHOJIOTUM TEOPETHYECKYI0 OCHOBY JJISl OIpENesICHUs
NOJIXO0A0B K (OPMHPOBAHUIO COJAEpKaHHUs yuyeOHoro mpeaMera «bHOJOrMs» COCTaBWIM:
koHnentyaibable nojoxenuss PI'OC COO o B3auMOOOYCIIOBIEHHOCTH NI, COJepiKaHus,
pe3yNbTaToB 00yUYeHUs U TPEOOBAHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TIOJIOKEHHUS 00 00X
LeJAX W MPUHLUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CpPEIHEro OOLIero
obpazoBanust B Poccuiickoii ®enepauuu, a Takke HOJOXKEHHA O crneuupuke Ouosnoruu, eé
3HAYCHUU B TIO3HAHUH JKUBOM MPHUPOJIBI U 0OECIIEYCHNUH CYIIECTBOBAHUS YEIOBEYECKOT0 00IIeCTBa.
CornacHo Ha3BaHHBIM IIOJIOKEHUSM, OTPEAETICHbI OCHOBHbIE (DYHKIIMU TPOTPAMMBI 110 OUOJIOTUH U
€€ CTpYKTypa.

IIporpamma no Ouonoruu AaéT MpeincTaBleHUE O LEsIX, 00 oOuiel cTpaTeruu oOydeHus,
BOCIIUTAHMSI M PAa3BUTHS 00yYarOIIUXCS CPEICTBAMH Y4eOHOTO mpeamera «buoiorus», onpenenser
00s13aTeNIbHOE TPEAMETHOE COAEPIKaHUE, €ro CTPYKTYPY, paclpeseieHne 1Mo pasjesiaM U TeMaw,
PEKOMEHAYEMYIO 110CIIe10BATEIbHOCTh N3YUeHHs y4eOHOro Marepuana ¢ y4éToM MEXIIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30oBaTeIbHOIO MpOIEecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronmxcs.

B mporpamme 1mo OMOJIOTHH TaKKe YIUTBIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JTHYHOCTHBIM,
METAaNpeIMETHBIM U IPEIMETHBIM pe3yibTaTaM oOydeHHsl B (POPMHUPOBAHUM OCHOBHBIX BHUJ/IOB
y4eOHO-1103HABATEIbHOM  JEATEIbHOCTU/y4yeOHBIX JAEHCTBUIM  0OydaroUIMXCS 10 OCBOECHHUIO
coJiepKaHusl OMOJIOrM4ecKoro oopa3zoBaHusl.

B mporpamme mo Ouonormm (l0—kiaccel, 0a30BBIi ypOBEHB) pEANM30BAH TMPUHIIUI
IPEEMCTBEHHOCTH B M3y4YeHUM Ouojoruu, Onaromaps dYeMy B HeHl mIpocMmarpuBaercs
HaNpaBICHHOCTh HAa DPa3BUTHE 3HAHUHM, CBA3AHHBIX C (OPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS,  LIEHHOCTHBIX  OpUEHTAUUH  JUYHOCTH,  OSKOJIOTMYECKOIO  MBIIIJICHHUS,
MPEJICTaBICHUN O 3T0POBOM 00pa3e )KU3HH U OEpEKHBIM OTHOIICHHUEM K OKpPY KaIOIIel MPUPOTHON
cpene. IloaTomy Hapsiay ¢ M3y4eHHEM OOIIEOMOIIOTHIECKUX TEOPHUH, a TaK)Ke 3HAHUK O CTPOCHUHU
KMBBIX CHCTEM pa3HOIO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX IMPOIECCOB B
nporpaMMe 1O OHOJOTMM YAENeHO BHHMMAaHHE HCIOJb30BAaHUIO TIOJYYEHHBIX 3HAHUA B
MOBCEHEBHON KM3HH JIJIS PEIICHHWS TNPUKIATHBIX 3a7ad, B TOM 4YHCIe: NPOQHIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIEBaHMI  YEJNOBEKa,  MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHHMS,
00OCHOBAHHUS SKOJIOTUYECKH IeJIecO00pa3HOro MOBEACHHUS B OKpYKAIOLIeW NPUPOIHON cpene,
aHajIM3a BIUSHUS XO3AHCTBEHHOHM JEATENbHOCTH YEJIOBEKAa HA COCTOSHHUE NPUPOAHBIX H
MCKYCCTBEHHBIX DJKOCHCTEM. YCWICHHWE BHHMAHHUS K MPHUKIATHON HANPaBIEHHOCTH YYeOHOTO
npeamera «BHONOTHS» MPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIIEYEeHHUS] YCIOBHU JUIS pEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3aJau IIKOJBHOTO OMOJOrMYecKOro oOpa3oBaHMs, KOTOpas MpeArojiaraet
dopmupoBaHue y 00ydYaroOUMXCAd CHOCOOHOCTH aJalTHPOBATHCS K HW3MEHEHHMSIM JUHAMUYHO
Pa3BUBAIOMIECTOCS COBPEMEHHOTO MHpA.

bruomorusi Ha ypoBHe cpemaHero oOmero oOpa3oBaHWs 3aHMMaeT BakHoe Mecto. OnHa
obecrieunBaeT (OpMHpPOBaHHE Yy OOyYaromUXCs MPEJACTaBICHUH O HAy4YHOH KapTHHE MUpa,
pacupsier U 000011aeT 3HaHUS O KMBOHM Hpupoje, €€ OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHW3allMil M DBOJIOIUH, CO3AET YCIOBUS JUIs: TO3HAHWS 3aKOHOB JKHUBOW TPHPOIHI,
dbopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JIOPOBOTO W 0Oe30macHoro obpasza
KHM3HH, YIKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K JKUBOM MPUPOJIE U YETOBEKY.



Bonbioe 3HaueHne OMOIOTHST UMEET TAaKKe ISl PEIICHUsI BOCITUTATEIIHBIX M Pa3BUBAOIIUX
3aad CcpegHero oOmero oOpa3oBaHMs, CONMATIM3AlMU oOydarommxcs. M3ydeHue Ouonoruu
o0OecrieunBaeT ycioBUsA 1 (HOPMHUPOBAHMSI HUHTEIUICKTYalbHBIX, KOMMYHUKAIIUOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKOU KYJIbTYPHhI, CIIOCOOCTBYET HHTETpAllMK OMOJIOTHUYECKUX
3HAHUW C TPEJCTABICHUSAMH W3 JPYrUX y4EOHBIX NPEIMETOB, B YaCTHOCTH, (DU3UKH, XUMHH U
reorpadun. Ha3BaHHBIE TMONOXEHUS O TNpeIHA3HAYCHWH Yy4eOHOro mpeamera «buomorus»
COCTaBUJIM OCHOBY JJISl ONPEAETCHUS MOAX0A0B K 0TOOpY U CTPYKTYPUPOBAHHUIO €r0 COJEpKaHus,
MIPEJICTaBJICHHOI0 B IpOrpaMMe Mo OMOJIOTHH.

Otb6op comepkanus ydeOHOro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUI KyJIbTypocOOOpa3HOIo MOJAXOAa, B COOTBETCTBUU C KOTOPHIM OOYyYaroIIMeCs IOJIKHBI
OCBOUTH 3HAaHUS M YMEHUS, 3HAUUMBbIC JJIsi (POPMUPOBaHUSA OOLIEH KYyJIbTYphl, ONpEAEIsIoNne
a/JIecKBaTHOE IIOBEJCHHME UYEJIOBEKa B OKpYXKAlOIIeW MPUPOAHON cpelne, BOCTpEOOBAHHBIE B
MOBCETHEBHON J>KM3HU M TMPAKTHUYECKOU AesiTenbHOCTH. Ocob00e MEeCcTo B 3TOM CHUCTEME 3HAHHM
3aHUMAIOT DJIEMEHTBI COJICPIKAHUS, KOTOPBIC CIIY)KAaT OCHOBOW st ()OPMUPOBAHUS TIPEICTABICHUAN
O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHUpa M IIEHHOCTHBIX OPUEHTALMSX JMYHOCTH,
CHOCOOCTBYIOUINX I'YMaHU3alUU OHMOJIOTHYECKOT0 00pa30BaHusl.

CTpykTypupoBaHHE CcOACpXKaHHUS Y4eOHOTO Marepuajia B IMporpaMMe IO OHOJIOTHUH
OCYIIIECTBIICHO C Y4YETOM MPHOPUTETHOTO 3HAYCHUS 3HAHUKW 00 OTIMYUTEIHHBIX OCOOSHHOCTSIX
KUBOU MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alliy U SBOJIIONHUU. B COOTBETCTBUM C 3TUM B CTPYKTYype
yuebHoro npeamera «buoaorusy BIIEIEHBI CIEAYIOIINE CoAepKaTeNbHbIe TMHUU: «bruonorus kak
Hayka. Meroasl HaydyHOro mo3HaHus», «Kietka kak Ouosjormyeckas cucrema», «Opranusm Kak
Omosorudeckasi cuctema», «CrucremMa U MHOrooOpasue OpraHudeCcKOro MUpPay, « IBOIOIUS KUBON
MPUPOABI, «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wu3yueHuss yueOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yUaroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHATBHON OpraHU3alliu KUBBIX CUCTEM Pa3HOTO
paHra U mpruoOpeTeHUE YMEHUI UCIIOJIB30BATh ATU 3HAHUS JJISI TPAMOTHBIX JIEUCTBUM B OTHOIIIEHUU
00BEKTOB KUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX JKU3HEHHBIX MPOOIIEM.

JlocTmkeHne 1enu u3ydeHus yueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrneunBaeTcs peleHueM CIeAYyomnX 3a1ay:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBI 3HAHUM O OMOJIOTUYECKUX TEOPUSIX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MPAaBWIAX, CIYXKAIUX OCHOBOU JJi1 (hOPMHUPOBAHUS TIPEICTABICHUIA
0 €CTeCTBEHHO-HAy4YHON KapTHHE MUPA, O METOJIaX HAyYHOTO MO3HAHMS, CTPOCHUU, MHOTOO0pa3uun
U OCOOCHHOCTSIX JKUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allid, BBINAIOIIUXCS OTKPBITUSAX H
COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOydYalOMIMXCS TMO3HABATENBHBIX, HHTEIJIEKTYAIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B Mpoliecce aHalu3a AAHHBIX O MyTSIX Pa3BUTHS B OMOJOTMHM HAyYHBIX B3IJISINIOB,
UJed ¥ TI0JIX0/I0B K U3YUEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alIlUu;

CTAaHOBJICHHE Y OOYYAIOIINXCS OOIIeH KyIbTyphl, (YHKIIMOHATHLHOW TPAMOTHOCTH, Pa3BUTHE
yMEHUU OOBSICHATH U OIICHHBATH SIBIICHUS OKPYXKAIOIIETO MHUpPa >KMUBOW MPUPOJBI HA OCHOBAHHUH
3HAHUU U OTBITA, TONYUYEHHBIX PU U3YYCHUU OMOJIOTHH;

dbopMupoBaHue y OOydYalolUUXCs YMEHUW WIIIOCTPUPOBATh 3HAYEHUE OMOJOTHYECKHIX
3HAHUH B TPAKTHUYECKOW JCSATEIHHOCTH YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;



BOCIIUTaHHE YOSKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM JKMBOM MPUPOBI,
HE00X0AUMOCTH OEpeKHOrO OTHOLICHUS K HeH, COOMIOACHUS 3TUYECKHX HOPM NPHU MPOBEICHUU
OHMOJIOTrMYECKHUX MCCIIEIOBAHUNL;

OCO3HAaHHE IEHHOCTU OMOJIOTMYECKUX 3HAHUN MJIs TOBBIIICHHUS YPOBHS SKOJIOTHUYECKON
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHEHUE IPUOOPETEHHBIX 3HAHUM W YMEHUH B IIOBCEJAHEBHOM MXHM3HU JJIS OLIEHKU
MOCJICACTBUIM CBOEHM JESITENbHOCTH IO OTHOLIECHUIO K OKpYXarolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHUE U COOJI0ICHHE Mep TPO(HIIaKTHKH 3a001€BaHU.

B cucrteme cpemnero obmiero obpaszoBanus «buomnorus», u3yyaemass Ha 0a30BOM YpPOBHE,
ABNSICTCA 00s3aTENbHBIM YYEOHBIM TPEJAMETOM, BXOSIIMM B COCTAaB IPEIMETHOH o00iacTu
«EcTecTBeHHO-HAy4YHBIE MTPEIMETHIY.

Jliis u3ydenus 6uonoruu Ha 0a30BOM YpOBHE CpeIHEro o0Iero oopa3oBaHus OTBOAUTCS 68
gacoB: B 10 kimacce — 34 gaca (1 gac B Hepenmio), B 11 kmacce — 34 gaca (1 yac B HeZleIio).

COJAEP)KAHUE OBYUYEHMUSI

10 KJIACC

Tema 1. Buosorusi kKak Hayka.

buonorus kak nHayka. CBs3b OHONOTMU C OOIIECTBEHHBIMH, TEXHMYECKUMHU H IPYTUMU
€CTeCTBEHHBIMU Haykamu, (uinocodueld, ITHKOW, SCTeTHKOM u mnpaBoMm. Ponb Ouonorum B
(hOpMUPOBaHUH COBPEMEHHOM Hay4IHOU KapTUHBI Mupa. CHUCTeMa OMOJOTUIECKIX HaYK.

Meroapl MO3HAHUS KUBOW MPUPOIbI (HAOIIOAEHUE, SKCIEPUMEHT, OMHCAaHUE, W3MEPEHHE,
KJaccuuKalus, MoJIeTUPOBaHKE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

JdeMmoHcTpanum:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBIY.

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

[Ipaktuueckass pabdora Ne 1. «Mcmonb3oBaHWE pa3NUYHBIX METOAOB MPU HU3YUCHHH
OMOJIOTHYECKHX O0BEKTOBY.

Tema 2. ’KuBble ccTeMbI U X OPTraHU3aIUs.

JXKusble cuctembl (OMOCUCTEMBI) KaK MpeIMeT n3ydeHust ononoruu. OTIn4Me KUBBIX CUCTEM
OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OmocucteM W WX pa3HooOpazue. YPOBHM OpraHu3allid  OHMOCHUCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEBIH, TKaHEBBIH, OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUOBOM,
9KOCUCTEMHBIHN (OMOreo1eHOTHYECKHI ), OMOChepHbIi.

JdemoHcTpanum:

Tabmumet u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HW», «YPOBHU OpraHU3alUUd HKHUBOU
MPUPOIBI».

Ob6opynoBanue: moaens Mosekyisl JJHK.

Tema 3. XumMHu4ecKHii cOCTaB U CTPOCHHE KJIECTKH.

XHUMHUYECKUN COCTAB KJIETKH. XMMHYECKUE DJIEMEHTBI: MAaKpOIJIEMEHTbI, MUKPOIJIEMEHTHI.
Bona u MmuHepanbHbIE BEIIECTBA.

OyHKIMH BOJBI U MUHEPAIbHBIX BelleCTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benxu. CoctaB u crpoeHue 6enkoB. AMUHOKHCIOTH — MOHOMeEpHI OenkoB. HezameHnMble 1
3aMEHUMbIE AMUHOKHUCIOTHL. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHU CTPYKTYPHI OEIKOBON MOJEKYIbI



(mepBUYHAas, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUYECKUE CBOMCTBA OEJIKOB.
buonornveckue GpyHKIUU OEIKOB.

®epmeHTEl — Ouosormueckue KaTtanuzaTopbl. CTpoeHue (QepMeHTa: aKTUBHBIA IEHTD,
cyocrpatHass  crneuuduyHoctb.  Kodepmentsl.  Butamuubl.  OTnwuums  GpepMEHTOB  OT
HEOpPraHMYECKUX KaTaJIu3aTopOB.

YrneBoapl: MOHOcaxapuel (TJIFOKO3a, pud03a W JIe30KCHpU003a), aucaxapuabl (caxaposa,
JAKTO3a) MW IoJMcaxapuabl (Kpaxmai, TIJIMKOTeH, Ie/unoio3a). buonormdeckue ¢yHKuun
yIJIEBOIOB.

Jlumuapr:  Tpurauuepunsl,  ¢ochomunuapl, crepounsl.  'mapoduiabHO-THAPODOOHBIE
cBoiicTBa. buonormueckue QpyHKuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB M JIMIUAOB Kak
HCTOYHHUKOB SHEPTUHU.

Hykneunoseie kucnotel: [JHK u PHK. Hykneotuasl — MOHOMEpBl HYKJIEHHOBBIX KHCJOT.
Crpoenne u ¢pynkun JHK. Crpoenue u pynkunun PHK. Bunet PHK. AT®: crpoenue u ¢pyHkunu.

Huronorus — Hayka o kieTke. KnetouHast Teopust — npumep B3auMOJICHCTBUS UAEH U (akToB
B HAY4YHOM I103HAaHUU. MeTO/Ibl U3y4eHHsI KICTKH.

Knerka kxak nenoctHas xuBas cucrtema. OOIIue NPU3HAKK KIETOK: 3aMKHYTas HapyxHas
memOpana, monekynsl JJHK kak reHeTHdeckuii anmapar, cucteMa CHHTe3a Oernka.

Tunsl KJIETOK: JyKapuoTHueckas U Ipokapuoruuyeckas. (OcoOEHHOCTH CTpPOEHUs
npokapuoTuyeckon kietku. Kierouynas crenka Oakrepuil. CTpoeHHE 3yKapUOTHYECKOH KIETKH.
OCHOBHbBIE OTJIMYMS PACTUTEIIbHON, )KUBOTHOM U TPUOHON KIIETKH.

[loBEepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, UX (QYHKIIHH.
[InasmaTuueckass memOpaHa, €€ cBoiictBa M (¢QyHkiuu. IluTomnasma u €€ opraHoW[BI.
OnnomemOpanuble opranousl kietku: OIIC, anmapat 'ombaku, nuzocomsl. IloayaBTOHOMHBIE
OpPraHOM[bl KJIETKH: MUTOXOHJIpUH, IutacTUbl. [Iporcxoxxaenne MUTOXOHApUMA U miactua. Bus
wiactua. HememOpaHHbIE OpraHOMbl KIETKH: PHUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOIIH,
PECHUUKH, KIYyTUKU. DyHKIIMN OPraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynsTopHblii HeHTp kieTku. CTpoeHue sapa: sjaepHas o0osiouka, KapHoluiazMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toprpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneitnen, P. Bupxos, [x. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsl:  «PacnpeneneHne XMMHUYECKMX  JJIEMEHTOB B HEXKHMBOW  MPUPOJE»,
«Pacrnpenenenne XUMUYECKUX IEMEHTOB B )KMUBOW IIPUPOJIEN.

Tabmuper u cxemsl: «llepuoanueckas TabnMila XUMHUYECKMX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres Genka», «CTpoeHue Moiekyiabl Oenka», «CtpoeHue epMmeHTay,
«Hyxneunossie kucnotel. JIHK», «Ctpoenne monekynsl AT®», «CTtpoeHne syKapuOTHYECKON
KIeTkn», «CTpoeHHe KUBOTHOW KIETKW», «CTpoeHHE pacTUTENbHOW KIETKH», «CTpoeHue
MIPOKAPUOTHYECKON KIIETKN», «CTPOCHHUE s1Ipa KIETKN», «Y TIEBOABDY, «JIunuasn».

OGopynoBaHue: CBETOBOM MMKPOCKON, OOOpyHOBaHME M INPOBEIEHUSA HAOIIOAEHUH,
U3MEPEHUH, HKCIEPUMEHTOB, MHKpOINpenapaTbl PacTUTENbHBIX, >KUBOTHBIX M OaKkTepHaIbHbBIX
KJIETOK.

JlaGopaTopHble U IpPaKTHYeCKUEe PadoThI:

JIaGoparopnast pabora Ne 1. «l3ydeHHe KaTalUTHYECKOM AaKTUBHOCTU (epMEHTOB (Ha
IIpUMEpPE aMHJIa3bl WIN KaTajaasbl)».



JlaboparopHast padora Ne 2. «M3yueHue CTpOSHUS KIIETOK PACTCHUM, )KUBOTHBIX U OaKTepHid
110/ MUKPOCKOIIOM Ha FT'OTOBBIX MUKpOIIpENapaTax U UX OIMUCAHHUEY.

Tema 4. ’KuznenesaTeJLHOCTh KJIETKH.

OOmeH BemecTB, WM MEeTa0oIH3M. AcCUMUIIANINA (TUIACTHYECKUH OOMEH) U TUCCUMUIISIUS
(3HepreTMdyecKkuii OOMEH) — JBE CTOPOHBI EJAMHOTO Tporecca Merabonu3ma. Ponb 3akOHOB
COXpaHEHHS BEIIECTB M SHEPTHH B TOHUMAHUU METa00IM3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(dHBIA M rerepoTpodHbIi. Poas ¢depmeHTOB B OOMEHe
BELLECTB U MIPEBPAIICHUHU SHEPTUU B KIIETKE.

dorocunate3. CperoBas u TemHoBas (a3l  (orocuHTe3a. Peaknuu  QorocuHTe3a.
OddexTuBHOCTE hoTOCUHTE3a. 3HAUeHUE (POTOCHHTE3a s KM3HU Ha 3emie. BrausHue ycrnoBuit
cpensl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHHTE3Upylolue OakTepuu. 3HAYeHUE XEMOCHUHTe3a [UIsl KU3HU Ha
3emie.

OHepreTudeckuil oOMeH B kieTke. Pacieruienne BemecTB, BbIJICICHUE U aKKyMYJIUPOBaHUE
SHEPrUM B KIETKE. OTambl 3HEpreTuyeckoro obOmeHa. [nmukomus3. bpoxeHwe u ero BUIBL
Kucnoponnoe oxucnenue, WM KieToyHoe nbixaHue. OxucnutenbHoe (ochopuarpoBaHue.
D PeKTUBHOCTD YHEPTETHIECKOTO OOMEHA.

Peakuuu wmarpuuHoro cunre3a. ['‘emernueckas wunpopmauus u JHK. Peanuzauus
IreHEeTHYeCKON WH(opManuu B KiIeTKe. ['€HeTHMYeCKHMH KOJI M €ro CBOWCTBA. TpaHCKpUIIIUS —
matpuuHblii cuHte3 PHK. Tpancnauus — O6uocunte3 Oenka. Drtambl Tpancisuuu. KonupoBaHue
aMHHOKHUCIIOT. Pons pubocom B OnocnHTe3e Oernka.

Hexnerounsie ¢popmbl xu3HU — BUPYCHL. McTtopust oTkpbeiTHs BupycoB (. 1. MiBaHOBCKMIA).
Oco0OeHHOCTH CTpPOEHHUsI W JKU3HEHHOro IHMKiIa BHUpycoB. bakrepuodaru. bonesnu pacrenuid,
KUBOTHBIX U YEJIOBEKa, BbI3bIBacMble BUpycamu. Bupyc mmmyHoneduiura yenoeka (BUY) —
Bo3Oymutens CIIM/la. OOpaTHas TpaHCKpumLMs, peBepTaza M HHTerpasza. lIpodunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00J1€BaHUii.

JdemoHcTpaumuu:

[Toptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuiet u cxembl: «Tunbl mutanusy, «Metadboauzmy», «MUTOXOHAPUNY, « IHEPTETUIECKUN
oOMen», «Xmopomaacty, «Porocunres», «Crtpoenne JHK», «Ctpoenne u (yHKUHOHMpOBaHUE
reHa», «Cunrte3 Oenka», «['eHetmueckuit koa», «Bupyce», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIH 1ukn Bupyca CIIN/1a, 6akreprodaray, «Pemmukarus JJHK».

Ob6opynoBanue: monenu-anmummkanuu «Yasoenne JIHK wu Tpanckpumus», «buocuHtes
oenka», «CTpoeHune KIeTKkn», Mosienb cTpykTypsl JIHK.

Tema 5. PasMHoKeHUe U MHANBHAYaJbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1Mk, WM SKU3HEHHBIM IWKI KieTku. MHTepdaza u mmros. [lporeccsr,
nporekaomue B uHTepdaze. Pemnukanms — peaxmust matpuuHoro cunte3a [IHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIN Ha0op — KapuoTuN. JIMIUIOMIHBIM W TalJIOUIHBIH XPOMOCOMHBIE
Habopbl. Xpomatuasl. lluTonornueckre OCHOBBI Pa3MHOXKEHHS U WHIAUBUAYAIBHOTO Pa3BUTUA
OpPraHHU3MOB.

Jenenne knetku — Muto3. Craauu mutosa. [Iponeccel, mpoucxosiue Ha pa3HbIX CTaAUIX
MHTO3a. BHOJIOTHYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rubenb KJIeTKH — alonTo3.



@opMbI pa3MHOKEHHS OPraHU3MOB: OecIioyioe U MmojoBoe. Buapl 6ecronoro pa3MHOKEHUS:
JeTICHHE HaJIBOE, IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHME, BETETAaTUBHOE
pa3MHoO)keHue. ICKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYEHUE /ISl CEIEKLIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metiio3. Cramuu wmeioza. Ilpoueccsl, mpoucxondiide Ha craausx Menosa. [loBenenue
XpoMocoM B Merno3e. Kpoccunrosep. bronorundeckuii CMbICII M 3HaYEHHUE ME03a.

I'amerorene3 — mporecc o0Opa3zoBaHUs IMOJIOBBIX KJIETOK Y YXKUBOTHBIX. lloJiOBBIE >Kene3bl:
CeMEHHMKU U sAn4yHUKU. OOpazoBaHuE U DPa3BUTHE MOJIOBBIX KIETOK — TaMeT (CHepMaTo30H,
AWLEKIeTKa) — crepMaToreHe3 M oBoreHe3. (OCOOGHHOCTHM CTPOCHHS — SHIEKICTOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBuayanpHOE pa3BuTHE (OHTOTeHE3). DMOPHOHATILHOE pa3BUTHE (AMOpHOTeHe3). DTarbl
SMOPUOHAIIBHOTO Pa3BUTHSI Y MO3BOHOYHBIX >KUBOTHBIX: APOOJIEHHE, racTpyJsiusi, OPraHOTeHEs.
[ToctamOproHanskHOE pa3BUTHE. THIBI TOCTIMOPHUOHATIBHOTO PA3BUTHUS: TPSMOE, HEMPsSIMOe
(mmanHOYHOE). BnmsHue cpensl HAa pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BpPOXK/IEHHBIE YPOJICTBA.

Poct u pa3zButne pacrenuii. OHTOreHe3 IIBETKOBOI'O PACTEHHUSA: CTPOEHUE CEMEHHU, CTaauu
pa3BUTHS.

JdemoHcTpaumuu:

Tabmumpr u cxembl: «DopMbl pa3MHOXKEHHUS OPraHU3MOBY», «/[BoitHOE OIIOJOTBOpEHHE Y
[BETKOBBIX pacTeHui», «BeretaTuBHOE pa3sMHOXEHHE pacTeHUi», «/leneHue kieTku OakTepuiiy,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KierouHbli nukimy», «Perumkamus
JHK», «Mutos», «Menos3», «IIpsmoe u HenpsaMoe pasBUTHEY, «] 'aMeTOreHe3 y MIIEKOIUTAIOIIUX U
yesoBekay», «OCHOBHBIE CTaJIMM OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrepMaTo30uabl  MIIEKOIUTAIONIETO»,
«SlilexneTka MIIEKONUTAOLETO», «KapnoknHes B KJIETKax KOpEIKa JIyKa», MarHUTHas MOJEIb-
anmutukanus «Jlenenne kinetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

JIaGoparopHnas pabora Ne 3. «HaOmromeHue MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpENapaTax».

Jlabopatopnas pabora Ne 4. «M3yueHue CTpPOCHHS TOJOBBIX KIETOK HA TOTOBBIX
MUKpOTMpenaparax.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPTaHNU3MOB.

IIpenmMer u 3agaum re”Hetuku. Mcropus pasButus reHeTHkH. Ponb nuronoruu u
SMOpHUOJIOTUH B CTAHOBJIEHWU TeHETHKHU. Bkiax poccHicKuX M 3apyOeXHBIX YYEHBIX B Pa3BUTHE
IFeHETUKH. MeToabl TEeHETUKH (TMOPUIOJOTMYECKHM, LMTOT€HETUYECKHUM, MOJEeKyIsSpHO-
reHeTnyeckuii). OCHOBHbIE T€HETHYECKHUE MOHATUSA. |'eHeThyeckas CHMBOJIMKA, UCIOJIb3yeMas B
CXEMax CKpELBaHUM.

3aKOHOMEPHOCTH  HacjleIOBaHWsl  MpPHU3HAKOB,  ycTraHoBieHHble [.  Mennenem.
MonoruOpuaHoe CKpenmBaHue. 3aKOH €IMHO00pas3usi THOpHUIOB mepBoro mokosieHus. [IpaBumo
JOMHUHHPOBaHUA. 3aKOH paclleIUIeHHs] Mpu3HakoB. ' unore3a unctorsl ramer. [lonHoe u HemoiaHoe
JOMHUHHPOBAHHUE.

JurubpunHoe  ckpeluBaHuWe. 3aKOH  HE3aBUCUMOTO  HAclEeJOBAHMUSI  IPU3HAKOB.
[{uToreHeT4yeckre OCHOBBI JUTHOPUAHOIO CKpellMBaHUSA. AHAJIM3HUPYIOIIEe CKpEIIUBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS JUIsl ONpeieTIeHNUs TeHOTUIIA OCOOH.



CueruieHHoe  HaciefoBaHHMe Tnpu3HakoB. Pabora T. Moprana mno cUEIUVIEHHOMY
HacJe0BaHUIo reHoB. HapylieHue clierieHus TeHOB B pe3yJIbTaTe KPOCCHHTOBEpa.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. [ eHeTHYecKre KapThl.

'enetnka mona. XpoMOCOMHOE OIpEAENIeHHE MoJa. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble Oprauu3Mel. HacienoBanue npu3HaKoB, CIEIUVIEHHBIX C TOJIOM.

N3menunBocTh. Bubl ”3MEHUMBOCTH: HEHACIEICTBEHHAsI U HAcleACTBEeHHas. Poiib cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHUKAa  MOAU(PUKAMOHHON  HW3MEHUYUBOCTH.
Bapuannonsbsii psin m BapuanuonHas kpuas. Hopma peakuuu npusHaka. KoaudecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peaknuu. CBOHCTBAa MOAM(PUKAIMOHHON N3MEHIHBOCTH.

HacneacTBenHas, wiaum TreHOTUNHMYECKas, M3MEHYMBOCTh. KOMOWHATHBHasT M3MEHUHUBOCTb.
Melio3 ©W TOJOBOM TpollecC — OCHOBA KOMOWHATHMBHOM WM3MEHUYMBOCTH. MyTaloHHAs
u3MeHuuBoCTh. Kitaccudukanus MyTalnuii: TeHHbIe, XPOMOCOMHBIe, TreHOMHble. Yactota u
MPUYMHB MyTanuid. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX DSJIOB B HACIEACTBCHHON
n3MenunBocty H. U. BaBuiosa.

BuesaepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wuyenoBeka. Kapuorun uenoBeka. (OCHOBHbIE METO/bl TE€HETHMKUA YEJIOBEKa:
FCHEATOTUYECKUM,  OJIM3HENOBBIM,  IIUTOTEHETUYECKUM, OMOXUMHYECKHH,  MOJEKYJISpPHO-
reHeTudeckuid. COBPEMEHHOE OIPEACIICHUE TEHOTHUIA: IOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUpOBaHUEe, B ToM uucie ¢ mnomouipto [I[[P-ananuza. HacneacrBennnle 3a0osieBaHUS
YeloBeKa: TeHHbIe 00JIe3HU, 00JIe3HH C HACIIECTBEHHON MPEIPacloNOKEHHOCThIO0, XPOMOCOMHBIE
0one3nu. ComaTuyeckue M TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKU. [IpHHIUIIBI 3710pOBOTO
oOpa3a KW3HHW, IWUATHOCTUKH, MPOPWIAKTHKUA W JICUCHUS TCHETHYSCKUX Oose3Hell. Menuko-
F€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUEHHUE MEIULMHCKOM TIE€HETUKH B MPEIOTBPAILECHUH U
JICYEHUHU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKA.

JdemoncTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckwuii, H. 1. BaBunos.

Tabnuier 1 cxembl: «MOHOTHOPUAHOE CKpEIIMBaHHWE M €ro IIMTOTEHETHUYECKas OCHOBAY,
«3aKOH PACIIEIUICHUS U €r0 IIUTOTEHETHYeCKass OCHOBaY, «3aKOH YHUCTOTHI TaMeT», «/lurubpuanoe
ckpenuBanue», «lluTomornyeckne OCHOBBI  TUTHOPUIHOTO  CKpeIIUBaHUsA», «Meho3y,
«B3anmoielicTBHE aJUIeNIbHBIX TeHOBY, «I €HeTUUeCKue KapThl PACTCHUH, )KUBOTHBIX U YEJIOBEKA,
«l'eHeTnka mnona», «3aKOHOMEPHOCTHU HACIEAOBAaHMS, CLEIUIEHHOrO C mojom», «KapuoTumsl
YeloBeKa W IKUBOTHBIX», «Bumael wu3mMeHunBOCTH», «MoOAM(PUKAIMOHHAS HM3MEHYUBOCTHY,
«HacnenoBanue pesyc-hakTopay, «I'eHeTHKa Tpynm KpoBu», «MyTallOHHAss H3MEHYUBOCTHY.

ObopynoBanue: wMojaenu-anmukanun  «MoHOTHOpUAHOE CcKpemuBaHuey, «HemonHoe
JOMUHUpOBaHUE», «/lurnbpuanoe ckpemuBanuey, «llepekpécT XpoMocoM», MHUKPOCKON U
Mukpomnpenapar «Jpo3zodunay (Hopma, MmyTanuu (GopMbl KpPbUIBEB U OKPACKH Tena), repdapuid
«I'opox moCceBHOW.

JlaGoparopHble U NpaKkTUYecKue padoThbl:

JlaboparopHasi pabora Ne 5. «/3yueHue pe3ynbTaTOB MOHOTHOPUAHOTO U JUTHOPUIHOTO
CKpEeIMBaHUs Y Ip030(UIIbl HA TOTOBBIX MUKPOTpEnapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHne MoAMGUKAITMOHHOW W3MEHYMBOCTH, MOCTPOEHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnass pabora Ne 7. «AHamu3 wMyTauuid y JApo30QuIBI Ha TOTOBBIX
MHUKpOIpenaparax.



[TpakTuueckas padbota Ne 2. «CocTaBieHue ¥ aHaIN3 POAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesekunsi oprann3mMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus KaK Hayka M IPoIECC. 3apOXKJICHHUE CEJICKUMH M gomecTukanusg. Yuenne H. .
BaBuioBa o0 1eHTpax MPOUCXOXKICHUS W MHOrooOpas3usi KyJIbTypHbIX pacTeHuid. LleHTpbl
MIPOUCXOXKACHUS JOMAIHUX KUBOTHBIX. COpPT, OPOAA, IITAMM.

CoBpeMEHHBIE METONBI CeJeKIUU. MacCoBBId M WHIMBUAYAIBHBIH OTOOPHI B CEJICKIIUU
pactenuii U ®KUBOTHBIX. OlleHKa 3KCTepbepa. BIu3KopoICTBEHHOE CKpeluBaHUE — WHOPHIMHT.
Uucras auausa. CkpenuBaHue YMCTHIX JIMHUKA. ['eTepos3uc, wim rubpuaHas cuia. HepoactBeHHoOe
cKpeuBanue — ayropuauar. Otnanéanas rudpunuzanus u e€ ycrnexu. MIcKycCTBeHHbIN MyTareHes
Y TIOJTy4€HHUE TOJUIIONI0B. JIOCTHKEHHUS CENEKIINU PACTEHUM, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpaciib NPOU3BOACTBA. ['€HHAas WH)KEHepusa. OTambl CO3JAAHUS
pekomOunantHo JIHK wu Tpancrennsix opranusmoB. Kierounas wumxeHepus. Kierounbie
KYJIbTYypbl. MUKpPOKIIOHAIBHOE pa3MHOXKEHUE pacTeHud. KioHMpoBaHHE BBICOKONPOMAYKTHBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. OKOJOIMYEeCKMEe U J3Thueckue npobdiembl. MO  —
TeHETUYECKU MOJU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. @. IBaHOB.

Tabmumer u cxeMbl: Kapta «lIeHTPBI TPOUCXOXKIECHUS M MHOT000pa3us KYyJbTYpPHBIX
pactenuit», «llopoabl JOMalIHMX >XKUBOTHBIX», «CopTa KyNbTYpPHBIX pacTeHuin», «OTnanéHHas
rubpunuzamus», «Pabotel akamemumka M. @. MHWBanoBay, «llomumnonaus», «OOBEKTHI
onorexHonorum», «KilerouHble KyabTypbl M KJIOHHpOBaHHE», «KOHCTpyMpoBaHWE W TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyJISDKMA IUIOJOB U KOPHEIUIONOB AMKMX (DOPM U KyJIBTYPHBIX COpPTOB
pactenuii, repbapuii «CenbCKOX03sICTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOIBI U JIOCTHIKCHHSI CEJEKIIMA PACTEHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIN YYacTOK, B TEIUIMYHOE
X035IICTBO, JTa0OPATOPHUIO arpOYHUBEPCUTETA MIIK HAYYHOTO IIEHTPA)».

[INIAHUPYEMBIE PE3VJIbTATBlI OCBOEHUA IIPOITPAMMBI 110 BUOJIOTUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBiIuMBaKOTCS TpeOOBaHMA K pe3ylbTaTaM OCBOEHHS
0o0Oy4arolMMHUCS MPOrpamMM CpeIHEro oOuiero oOpa3oBaHUA: JMYHOCTHBIM, METAalpEeIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS TmpeaMera «buosorus» BbIIEIECHBI
CJIETYIOIIIHE COCTABIISIONINE: OCO3HAHUE 00YUYAIOIIMMHUCS POCCUIMCKON TPaXIaHCKON MICHTUIHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEACIICHUIO, HAIMYUE MOTHUBALUU K
00Oy4eHHIO0 OMOJIOTHH, TIeJICHANPABICEHHOE PA3BUTHE BHYTPEHHUX YOSKICHHUIN JTUIYHOCTH HA OCHOBE
KJTFOUYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAJAHMIINN Pa3BUTHSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTH
U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBAaThCS B CBOEH JIEATENHHOCTH I[EHHOCTHO-



CMBICIIOBBIMH  YCTAaHOBKaMH, MPHUCYIIUMH CHUCTEME OWOJIOTHYECKOTO 00pa3oBaHus, HaJIHYUe
9KOJIOTMUYECKOT0 IIPaBOCO3HAHMSI, CIIOCOOHOCTU CTABUTh LIETIH U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUsA mpenMera «buonorus» TOCTUTAIOTCA B E€OUHCTBE
y4eOHOM M BOCHUTATEIbHOM MAEATEIbHOCTH B COOTBETCTBUHM C TPAJAULMOHHBIMH POCCUACKHUMHU
COLIMOKYJIBTYPHBIMHM, HCTOPHUYECKMMU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, NPUHSATBIMH B
o0IIecTBe MpaBMJIaMH W HOPMaMHU IOBEIEHUS M CIIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUs U CaMOPA3BUTHUA, PA3BUTUS BHYTPEHHEH MO3UIMUU JIUYHOCTH, MATPUOTHU3MA,
YBaXEHUSA K 3aKOHY U IPABOMOPSAIKY, YEJIOBEKY TpyJda MU CTaplIeMy IIOKOJEHHUIO, B3aHMMHOIO
yBa)KEHUS1, OEPEKHOr0 OTHOIIEHHS K KyJbTYPHOMY HACIEIHIO M TPAJAULUSAM MHOTOHAIIMOHAIEHOTO
Hapoza Poccuiickoii denepannu, IpUpOJIE U OKPYKAKOLIEH Cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA y4eOHOro mpeamera «bUONIOTHS» MOIKHBI OTpa)karhb
TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBATHCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIINX TPAIUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIINPEHUE KU3HEHHOTO
OMbITAa U ONBITA JIEATEILHOCTH B IMPOLIECCE peau3alii OCHOBHBIX HAIpPABJICHUM BOCIHUTATEIbHON
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

COPMHPOBAHHOCTh ~ TPAXKAAHCKOM  MO3MIHMK  OOydaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHa POCCUHUCKOrO O0IIEeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBaK€HHE 3aKOHA U
IIPaBOIOPSIKA;

TFOTOBHOCTh K COBMECTHOM TBOPUYECKOHN JESATENbHOCTH MHPU CO3JaHUM YYEOHBIX IPOEKTOB,
pelIeHnr yuyeOHbIX U MTO3HABATENIbHBIX 33/1a4, BBIMOJHEHHH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTH OIpPEAETATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHHUIO K SIBJICHHUSIM COBPEMEHHOMN
KHU3HU U OOBACHATH €€;

YMEHHE YUUTHIBaTh B CBOMX JAEMCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO B3aHUMOJECHCTBUS
JOJIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU U COL[UAJIBHBIM TTOJI0KEHHEM;

TOTOBHOCTb K COTPYAHHMYECTBY B TIPOLIECCE COBMECTHOTO BBINOJIHEHUS Yy4EOHBIX,
IIO3HABATENIBHBIX U UCCIIEOBATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOIIEHNS K MHEHHIO ONIIIOHEHTOB
IIpHU 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKON NEATENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNS:

c(OPMHPOBAHHOCTh POCCUMCKON Tpa’kAaHCKOM MJIEHTHMYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Tepen PonnHOM, ropAoCcTH 3a CBOM Kpaid, cBoto Ponuny,
CBOH S13BIK M KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOMOHAIIMOHAIILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAUI0 U MaMSITHUKAM MPUPOJBI, JOCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OLIEHHMBATh BKJIAJ] POCCHUMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HA4YeHHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB TIPUPOJBI, B JKU3HH YEJOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoe:xxIEHHOCTh, TOTOBHOCTH K CIIY)KE€HHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HApOaa;

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 TIOBEACHUS;



CIIOCOOHOCTH OIICHHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJHUTEISM, CO3[JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
IIPUHATUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULMAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHUE TMPOSBISATH
KauyecTBa TBOPYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnuTaHusi, (GOPMUPOBAHUSA KYJIbTYPbI 310POBbSI H SMOLUMOHAJIbHOTO
os1aromosty4ms:

MMOHMMAHUE W pean3alus 3J0pOBOTO M Oe30macHOro odpasa KU3HH (370pOBOE IMUTAHUE,
COOIOICHNE THUTMEHUYECKUX MpaBWJI U HOPM, COQJIaHCHPOBAHHBIN pPEXHUM 3aHATHH U OTIbIXa,
perynspHas Gpu3ndeckas aKTUBHOCTB), O€pexKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHUE [IEHHOCTH MPABWII MHANBUIYATBHOTO M KOJUIEKTUBHOT'O O€30MaCHOTO MOBECHUS
B CUTyalUsIX, YIPOXKAKOIIUX 3/I0POBbIO U YKU3HU JIHOJEH;

OCO3HAaHWE TIOCTEACTBUA W HENpPUATUS BPEAHBIX MPHUBBIUEK (YIMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TpyaoBoro BocnuTaHus:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K aKTHUBHOH JEATEIbHOCTU TEXHOJOTMYECKOM M COLMAIbHOM HAlpaBIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO I€SITETbHOCTD;

MHTEpPEC K pa3Iu4HbIM cdepaM NpoPecCHOHATbHONW JeSTENIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOP Oyaymiei mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO Ha MPOTSIKEHHH BCEM
KU3HH;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

9KOJIOTMUYECKU 11€JIecO00pa3HOe OTHOIIEHHE K MPUPOJE KaKk MCTOYHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTMYECKON KYJIbTYpBl: MPHOOPETEHHE ONbITa IUIAHUPOBAHUS
MTOCTYIIKOB M OLICHKH WX BO3MOXKHBIX TTOCIICJICTBUN JIJISI OKPYXKAIOIIEH CPEIbl;

OCO3HaHUe TN00aTbHOI0 XapaKkTepa 3KOJOTHYECKUX MPOo0JIeM U MyTeil UX pelIeHUs;

CIOCOOHOCTH UCTOIB30BaTh IPUOOpETaeMble TPU U3YYCHUH OUOJIOTUY 3HAHUS U YMEHHS TIPU
penieHnn mpoOieM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOJIONOIB30BAHIEM (COOIOIEHUE TMPABUII
MOBEJICHUS B MPUPOJIC, HAMIPABIIEHHBIX HA COXPAHEHHE PABHOBECHUS B YKOCHCTEMAaX, OXPaHY BHJIOB,
IKOCUCTeM, OMoChephl);

aKTUBHOE HENPUSITHE IEUCTBUM, MPUHOCAUIUX BPe]l OKPYKaIOIIEH MPUPOIHON Cpesie, yMEHUE
MIPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJIOTHYECKHUE MOCIEACTBHUS MPEAINPUHUMAEMBIX ASUCTBUNA U
MpeA0TBpaIIaTh UX;

HaJU4he Pa3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, OKOJOTHYECKON KYJIbTYphI, OIbITA
NESATEIbHOCTH  DKOJIOTUYECKOW  HANpaBIC€HHOCTH, YMEHHUSI PYKOBOJCTBOBATbCSI HUMH B



[03HABATEJIbHOM, KOMMYHMKATUBHOW M COLUMAIBHOM IIPAKTHUKE, TOTOBHOCTHM K YYaCTHIO B
MPAKTUYECKOU JIEATETbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKl W OOIICCTBEHHOW IPAKTHUKH, OCHOBAHHOTO HA JHAJOre KYIbTYp, CIHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YUTATENIBCKOM KYJIBTYPbl KaK CpEICTBa B3aMMOJIEHCTBUS
MEXy JIFOJIbMH U IIO3HAHUS MUDAa;

MOHMMaHHE CreuupUKA OHONIOTMM KaK HayKd, OCO3HaHHS €€ poiu B (OPMHPOBAHUHU
paIMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO TMPEACTABICHUS 00 OKpYKaIoIeM
MHUpE KaK O €JMHCTBE MPUPO/IbI, YEIOBEKA U O0IEeCTBa, B IO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH
U peleHuH npo0IeM cOXpaHEHHs MPUPOJHOTO PAaBHOBECHS;

yOSKIAEHHOCT, B 3HAYMMOCTH OHWOJIOTUW JUIsl COBPEMEHHOW ITUBWIIM3AIMK: O0eCIeUCHHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JIAaHUE IEPCIICKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemars pecypcHbie MpoOaeMbl pa3BUTHUS 4YEJIOBEUECTBA, MOMCKAa MyTeH BBIXOJA U3 TI00ATbHBIX
HKOJIOTMUECKUX MpoOiieM M oOecreueHus: mepexo/ia K yCTOHYMBOMY pPa3BUTHIO, PAllMOHAIEHOMY
MCIOJIb30BAHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OMOJIOTMYECKUX 3HAHWU B IEJSAX TOBBIIIEHUS OOIIEH
KYJIbTYpbl, €CT€CTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTu (yHKIIMOHAIHHOU
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOil IpU U3y4eHUH OUOJIOTUH;

MMOHMMAHUE CYIIHOCTH METOJOB TIO3HAHHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJB30BaTh IOJlydaeMble 3HAHUS IS aHauu3a W OOBSCHEHUsS SBIICHUH
OKpYXKAIOIIEr0 MHpa M MPOUCXOIAUIMX B HEM H3MEHEHWH, yMeHHe [enaTb 00OCHOBAHHBIE
3aKJIIOUYEHHST Ha OCHOBE HAy4YHBIX (DAKTOB U HMEIOIIUXCS JaHHBIX C IENIbI0 MOJyYeHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCTIOIB30BATh OMOJIOTUYECKUE 3HAHUS JIJISl PEIICHHS TTPo0IeM
B PEATbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HaHUE ILIEHHOCTH HAyYHOH MEATEebHOCTH, T'OTOBHOCTb OCYILECTBIIATH MPOEKTHYIO H
HCCIIEA0BATENbCKYIO A TENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CamMOOOpa30BaHUIO, K
aKTUBHOMY TIOJTyYEHHIO HOBBIX 3HAHWUM 10 OWMOJOTMM B COOTBETCTBHUH C IKU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEIJMETHBIE PE3YJIBTATHI

MeranpeameTHbie pe3ybTaThl OCBOEHHUS ydeOHOTro TmpeaMmera «buonorusy BKIIOYAIOT:
3HaYUMBIE AN (QOPMHUPOBAHUS  MHPOBO33PEHHsS]  OOydYaIOMIUXCS  MEXAUCHUIUIMHAPHBIC
(MeXTpeIMeTHBIE) 00IeHayUYHbIE TTOHITHS, OTPAKAIOIIUE [IEIOCTHOCTh HAYYHON KapTUHBI MUpPa U
crenu(uKy METONOB TMO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHS,
SIBJICHHE, TIPOIIECC, CUCTEMa, HaAYIHBIN (haKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HAONIO/IeHNEe, M3MEPEHHEe, IKCIEPUMEHT U JPYruX), YHHBEpCAIbHBIE y4eOHbIE
neiictBus  (TO3HaBaTelbHbIE,  KOMMYHUKATHBHBIE,  PETYIATHUBHBIE),  OOECIEeUMBaIOIINE
dbopmupoBanre (PYHKIIMOHATILHOW TPAaMOTHOCTH W COIMAIBHONW KOMIIETEHIIUA OOYyJaroIInxcs,
CIIOCOOHOCTh o0ydJaromxcst WCITOJTh30BaTh OCBOCHHBIEC MEXIUCITUTITHHAPHBIC,



MHUPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpCaJbHble Y4eOHble JAECHCTBUS B II03HABaTEIbHOM U
COLIMAJIBHOM ITPAKTHKE.

MeramnpegMeTHble pe3ysbTaTbl OCBOEHHsI IPOTrpaMMbl CpPEAHEro ooOuero oOpa3oBaHUS
JOJKHBI OTPaXKaTh:

OgJaieHNe YHUBEPCAIBLHBIMHM YYeOHBIMH MO3HABATEIbHBIMH 1€CTBUSIMM:

1) 6a3oBbIe JJOrHYecKHeE IeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M  aKTyaJIM3MpOBaTh MpoOJIeMy, paccMarpuBarh €€
BCECTOPOHHE;

HCII0JIb30BaTh NP OCBOEGHUU 3HAHUN NMPHUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a, CUHTE3a,
CpaBHEHHs, Kiaccupukanuy, OoOO0OIIeHUs), pPACKPBIBaTh CMBICH OWOJOTHYECKUX MOHATUH
(BBLAETATH UX XapaKTepHbIEe IPU3HAKU, YCTAHABIMBATb CBSA3U C IPYTUMU MOHATHIMHU);

ONpeNeNIATh LEIN JESTENbHOCTH, 3a/aBasi IapaMeTpbl U KPUTEPUU HX JOCTHIKEHHS,
COOTHOCHUTB PE3YJIbTAThl IEATEIBLHOCTHU C IIOCTaBICHHBIMU LIETSIMU;

WCIOJB30BAaTh OHMOJOTMYECKHE TOHATHS ISl OOBSICHEHUS (AKTOB M SIBICHUH IHKUBOH
IPUPOJIBL;

CTPOUTH JIOTUYECKHE pacCyKAeHUs (MHIYKTUBHBIE, JIelyKTUBHbIE, [10 AHAJIOIUHU), BBIABIATH
3aKOHOMEPHOCTH W TPOTHUBOPEYHSI B PACCMATPUBACMBIX SBICHUSX, (OPMYIHPOBATH BBIBOJABI W
3aKJIFOUYEHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPE/ICTBA Ul NPEACTABICHUS CYILECTBEHHBIX CBs3ell U
OTHOLICHUHA B H3y4aeMbIX OHMOJOrMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUU pa3zHOro poja,
BBISIBIICHHBIX B Pa3JINYHBIX HHPOPMALMOHHBIX UCTOUHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepPHaIbHBIX U
HeMaTepHUajbHbIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JI€ATEIIBHOCTh, OLEHMBATH COOTBETCTBUE pE3yJbTaTOB IEIIsM,
OLIEHUBATh PUCKH MOCIEJICTBUH NeSATEIbHOCTH;

KOOPJAMHUPOBAaTh U BBINONHATH padOTy B YCIOBUSIX pPEAbHOTO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BBIe HCCIIEN0BATEIBLCKHIE AeHCTBHUS:

BJIa/IETh HAaBbIKAaMHU Y4e€OHO-MCCIIEI0BATEIbCKOW U TMPOEKTHOW MAESITEIbHOCTH, HaBBIKAMH
paspelieHusi MnpoOsieM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY IIOMCKY METOJ/IOB
peleHust MPaKTUYECKUX 3aa4, IPUMEHEHHIO pa3IMYHbIX METO0B IO3HAHUS;

UCIOJb30BaTh PA3IMYHbIE BHJBl JAEATENBHOCTH IO TIOJYYEHUIO HOBOI'O 3HAHMS, €ro
UHTEpIIpeTaliy, NpeoOpa3soBaHUIO W TNPUMEHEHHIO B YYEOHBIX CHUTYyalUsiX, B TOM YHCJIE MpU
CO3/IaHUU YYEOHBIX U COLIMANIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIH TUI MBIIUICHUS, BIaJeTh HAYYHOM TEPMHHOJIOTHEH, KIFOUYEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTh M (HOPMYTUPOBATH COOCTBEHHBIC 3a7a4yd B OOpa30BaTEIbHON JEATEIHLHOCTH U
KU3HEHHBIX CHTYaIUsX;

BBISIBJISATH PUUUHHO-CIIEICTBEHHBIE CBSA3M M aKTyaIM3UpPOBATh 33/1a4y, BBIIBUTaTh TUIIOTE3Y
e€ peleHus], HaXOAUTh apTyMEHTHI JIJIS JI0KA3aTeNIbCTBA CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTphbl
Y KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PELIEHUS 3a/Ja4d pPe3yJbTaThbl, KPUTUYECKH OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;



OCYIIECTBIISTh IEJICHANPABICHHBIA IMOMCK MEepeHoca CPEACTB M CHOCOOOB JCHCTBHUS B
pohecCHOHATLHYIO CPEy;

YMETh  TIEPEHOCUTh 3HAHUS B  [O3HABATCIbHYHD M  NPAKTHYECKYH0  00IacTu
KHU3HEIEATCILHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTaTh HOBBIC HWJIEH, NpEAJaraTh OPUTHHAIBHbIE TOJAXOAbI M PELICHHS, CTaBUThH
pOOJIEMBI M 33]1a4H, IOITYCKAIOIINE aTbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HH(pOpMaruu (TEKCTe y4eOHOTro mocoOus,
HAYYHO-TIONYJISIPHOW JIUTEparype, OMOJIOTMYECKUX CIIOBApsAX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh WHQPOPMALMIO PANIUYHBIX BUAOB H (hopm
NPEJCTaBICHUS, KPUTUYECKH OLICHUBATh €€ IOCTOBEPHOCTh M HENPOTHBOPECYHBOCTD;

(dbopMyIHpOBaTH 3ampochl W TPUMEHSTH pa3IMYHbIE METOABI MpPH TOHCKE U 0TOOope
Omosorndeckoi nHGopMaIuu, HeOOXOIMMOH JIJIS BBIITOJIHEHUS yUeOHBIX 3a/1a4;

NpUOOpETaTh OIBIT HCIOJIB30BaHUS HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYIO (QOpMY MpPEIACTABICHHUS OHWOIIOTHYECKOM
uHpopmanuu (cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH H JAPYToe);

WCIIOJIb30BAaTh HAYYHBIM S3bIK B KAaueCTBE CpPEIACTBA NpU pPaboTe ¢ OHOJIOTUYCCKOMH
uHpOpMaIMEl: NMPUMEHATh XUMHUYECKUE, (U3MYECKHEe M MaTeMaTU4YeCKHE 3HAKU M CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYypy, HCHOJb30BaTh M IPEOOpPa30OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

BJAJICTh HAaBBIKAMH  PAcCllO3HABAaHWS W  3aIIUTHl  WMHPOpPMANUH, HHOOPMAIIMOHHOMN
0€30MaCHOCTH JIMYHOCTH.

OBJaieHne YHUBEPCATBHBIMH KOMMYHUKATHBHBIMH AeiCTBHSIME:

1) oo1enmue:

OCYIIECTBIISITh KOMMYHHKAIIMX BO BCeX c(epax KU3HU, aKTHBHO y4acTBOBATh B JIUAJIOTE TN
JMCKYCCHH IO CYIIECTBY 00CYyX/1aeMoi TeMbI (YMEHHE 3aJ]aBaTh BOMPOCHI, BHICKA3bIBATh CYXIECHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS TMpeAjaraéMoi 3a/laud, YYUThIBaTh HMHTEPECHl U COIJIACOBAHHOCTb
MO3UIMN APYTUX YIACTHUKOB JTHAJIOTA HITH TUCKYCCHUH);

pacrio3HaBaTh HeBepOATbHBIE CPEICTBA OOIICHHS, TIOHUMATh 3HAYEHUE COLMATBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallUd, yMETb CMAr4aTb KOH(JIUKTBI U BECTH
MIEPErOBOPHI;

BJIAJIETh PA3MUYHBIMUA CIIOCOOaMU OOIIEHWST W B3aMMOJCHCTBHS, TOHMMATh HaMEpPEHHS
APYTUX JIIOJCH, MPOSBISTh YBAKUTEIBHOE OTHONICHHE K COOECEIHMKY W B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAXKEHHUS;

Pa3BEPHYTO M JOITMYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHWMaTh W WCIOJB30BaTh TPEUMYIIECTBA KOMaHJAHON M WHAWBUIYAIBHOW pabOTHI MpH
pemeHn OMOJIOrHYeckoi mpoOaeMbl, 0O0CHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHHUS! TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS MPH pEIICHUH yueOHO 3a1aun;

BBIOMPATh TEMAaTHKy M METOJIbI COBMECTHBIX JCHCTBHHA C Y4ETOM OONIMX HHTEPECOB M
BO3MOYKHOCTEH Ka)KIOTO WICHA KOJUICKTHUBA;



IIPUHUMATD LIEJI1 COBMECTHOM J1€ATEIbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH AEUCTBUS
0 €€ JOCTUXKEHUIO: COCTABJIATh IUIAH JEUCTBUHM, pPacHpeleisaTbh poNIM ¢ Y4ETOM MHEHUH
YYaCTHHUKOB, O0CYKJIaTh PE3yJIbTaTbl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOET0 BKJIA/Ia U KaKIOr0 yYaCTHMKA KOMaHIbl B OOIIMI pe3ysbTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeagaraTb HOBBIE IPOEKTHI, OLIEHMBATh MJIEU C IO3ULMUU HOBHU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAThH TO3UTUBHOE CTPATETUYECKOE ITOBEJCHUE B PA3IMYHBIX CUTYallUsAX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

OgBiageHne YHHBEPCAJIBHBIMHU Pery/JsiTHBHBIMU 1efiCTBUAMM:

1) camoopranu3anus:

UCIIO0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIs BBISBICHUS ITPOOJIEM U UX PELICHUS B KU3HEHHBIX
Y YYeOHBIX CUTYaIUX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKMX 3HAHHWU IIEJICBBIC M CMBICIIOBBIC YCTAHOBKH B CBOHMX
JEUCTBUSX M TMOCTYNKax [0 OTHOLIEHWIO K JKMBOM IIPUPOAE, CBOEMY 3J0POBBIO MU 3I0POBBIO
OKPYKAIOILHKX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh I[O3HABATEIbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIEC 3a7a4ll B 00pa30BaTEIbHON NESATEIBHOCTH U KU3HEHHBIX
CUTyalusX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUS MPOOJIeMbl C YYETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIIOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paclIMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIA;

Jies1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO LIUPOKON IPYAMLMU B Pa3HBIX 00JacTIx
3HAHUMN, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OILICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIEISM;

BJIa/IETh HAaBBIKAMHU [MO3HABATEJIbHON pPeQIIEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBHUH U
MBICIMTENBHBIX MPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUH, UCIOIb30BATH MPUEMBI peQIIeKCUU IS
OLIEHKU CUTYalllH, BHIOOpA BEPHOT'O PELICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3€E Pe3yNbTaTOB AEITEIbHOCTH;

3) npuHsATHE cedsi U APYTHUX:

MPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB JAEITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4YeJ0BeKa.

MNPEAMETHBIE PE3YJBbTATHBI

[IpenMerHbie pe3ynbTarhl ocBoeHUs mporpammbel COO mo 6uosjoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT creuupuyeckue uisi yueOHOro mpeamera «buosorusy HaydHble 3HAHHS, YMEHHS U



CIOCOOBl  JICHCTBHI 1O OCBOCHHIO, HMHTEPIPETAMN U TNPEOOpPa3OBaHMIO 3HAHUH, BUIBI
JESATEIbHOCTH MO TOJIYYEHUIO HOBOTO 3HAHUS W NPUMEHEHUIO 3HAHHWN B Pa3IMYHBIX y4eOHBIX
CUTYalUsiX, a TAKXKE B peasIbHbIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Ouosiorueid. B mporpamme
IpeIMETHBIEC Pe3yIbTaThl IPEJICTABICHBI IO TOJaM 00y4YeHHUSI.

[IpenmerHbie pe3ynbTaThl OCBOCHHUsI yueOHoro mpeamera «buonorus» ¢ 10 knacce nomKHbBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ M POJIM OHOJOTMU B CHCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa U
HAYYHOTO MHPOBO33PEHHSI, O BKJIAJE POCCHMCKHX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiorny, PyHKIIMOHAIEHOW TPAMOTHOCTH Y€JIOBEKa I PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJAEpk aHHe OHOJOTHYECKHMX TEPMUHOB W TOHSATHUI: JKU3Hb, KJIETKa,
opraHusM, MeTaboau3M (0OMEH BEIIECTB U MPEBpaIIeHUE dHEPTUH), TOMEOCTa3 (CaMOperyJsius ),
YpOBHEBas  OpraHM3alMsl  KUBBIX  CHUCTEM, CaMOBOCIIpOU3BEACHUE  (PEenpOoayKLHMs),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PAa3BUTHUE;

YMEHHME WH3JaraTh OHOJNOTMYECKUE Teopuu (KIETOYHas, XPOMOCOMHas, MYTallMOHHAs,
LEHTpadbHas J0TMa MOJIEKYyJspHOW Ouonoruu), 3akonbl (I'. Menpgens, T. Moprana, H. W.
BaBuioBa) u ydenus (0 HeHTpax MHOT00Opasus M MPOUCXOKICHHS KYIbTypHBIX pactenuid H. 1.
BasuioBa), onpeensath rpaHulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAAMHM HAy4YHOTO MO3HAHUS B OHOJOTHH: HAOJIOACHHE U OMHCAHUE
KUBBIX CHCTEM, TMPOLIECCOB U SBICHHUM, OpraHu3alus U TMpoBeIeHHE OUOIOTUYECKOTO
SKCIIEPUMEHTA, BBIABM)KCHUE THUIIOTE3bl, BBIIBICHUE 3aBHUCHUMOCTH MEXIY HUCCIEIyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHUE MTOJIYYEHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAyUHBIX TOHITHH, TEOpUI
Y 3aKOHOB, YMEHUE JIEJIaTh BBIBOJIbI HA OCHOBAHUH IOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHbIC IPU3HAKUA BHUPYCOB, KJIETOK IPOKAPUOT M 3SYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHAa BEILECTB U
MIPEBpPALCHUs] PHEPTUU B KIETKE, (POTOCHMHTE3a, IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEWO03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHHUS, WHIAMBUAYAIBHOIO pa3BUTHUS
opraHusMa (OHTOT€He3);

yYMEHHUE TMPHUMEHATh MOJy4YEHHbIE 3HAHMS Uil OOBSICHEHUS OWOJIOTHYECKUX IPOLECCOB U
SIBJIGHUH, Ul MPUHATHS NPAKTUUYECKUX PEIIEHUI B MOBCEIHEBHOW JKHU3HU C II€JIbI0 OOecrieueHus
0€30MacCHOCTH CBOETO 3[I0POBBS U 370POBbsI OKPYKAIOIIMX JIFOJEH, COOMI0IEHNs HOPM I'PaMOTHOTO
MOBEJICHUSI B OKpYXarollled NPUPOJHONW cpene, MOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHUS
JOCTUKEHUM  COBPEMEHHOMU Oouomoruu  H OMOTEXHONOTMH Ui PaAlMOHAJIBHOTO
MIPUPOIONOIB30BAHUS;

YMEHHE pellaTh JJIEMEHTAapHble TIEHEeTHYEeCKHE 3aJaud Ha MOHO- U JUTHOpUAHOE
CKpEelLIMBaHUE, CLIETUIEHHOE HAacleI0BaHUEe, COCTABIISATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS JUIS
IIpe/IcKa3aHus HaclIeA0BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIA0OpAaTOPHBIE U TMpaKTUYECKHue padoThl, coOM0IaTh MpaBuiIa MpHU
paboTe ¢ yaeOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHUE KPUTHUYECKH OIICHWBAaTh W MHTEPIPETUPOBATh HHGPOPMALHUIO OHOIOTHYECKOTO
COJIepKaHus, BKIIIOYAIOUIYIO IICEBJIOHAyYHBIE 3HAHUS M3 pa3IMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBOW HMH(OpMAIMK, HAYYHO-TIOMYJISIpHbIE MaTepuabl), 3TUYECKHE AaCMEKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTMN, MEAUIIMHE, OMOTEXHOJIOTHM;



yMEHHE cO37aBaTb COOCTBEHHbIE IMCBMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMONOrHYeCKy0 HH()OPMALIMIO U3 HECKOJILKUX UCTOYHUKOB, IPAMOTHO MCIIOJIb30BaTh MOHATHIHHBIN
armapar OHMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHnoBanue
(undposbie)
n/  pa3sgesioB H TeM Becer  KoHTpoJibH IpakTHyeck
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P
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OCHOBBI
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OMOTEXHOJIOTUH
but6mmoreka [IOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIIEE
KOJIMYECTBO
YACOBIIO 34 3 4
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC



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

N KoanyecTBO 4acoB JJIeKTPOHHbIE
; nudposbIe
n/ | Tema ypoka Bcer  KoHTpoJibH IIpakTHyeck
oOpa3oBaTejibHbIE
n 0 ble padoThI ue padboTsbl
pecypchbl
bu6mmoreka [JOK
EHONOris B https://m.edso0.ru/863e6
CHCTEME HayK L 122
https://m.edso0.ru/863e6
32a
MeTtonanl
MMO3HAHUS )KUBOU
TIPUPO/IBI.
[IpakTuueckas
pabora Ne 1 bubnmoreka [JOK
«Hcnonp3oBanue 1 0.5 https://m.edso0.ru/863e6
Pa3IUYHbIX 122
METOJIOB TIPH
U3YYEeHUU
OMOJIOTHYECKUX
00BEKTOBY
CE:II:;(;;%CKHG bubmuoreka [JOK
’ 1 https://m.eds00.ru/863e6
MIPOLIECCHI U UX 564
U3y4eHUe
XUMUYECKUM
COCTaB KJIETKH. bubnuoteka [JOK
Boma u 1 https://m.edso0.ru/863e6
MUHEpPAJIbHBIE 74e
COJIH
bu6mmoreka [IOK
bexat. Coctas i 1 https://m.edso0.ru/863e6
CTpOeHUE OEIKOB
b72
DepMeHTBI —
OMOJIOTHYECKHE
KaTaJIn3aTOPHI.
JlaGopaTopHas bubmuorexa [JOK
pabota Ne 1 1 0.5 https://m.edso0.ru/863e6
«M3yuenne b72
KaTaIUTHYECKOM
AKTHBHOCTH
bepMeHTOB (Ha



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

npuMepe
aMuUJIa3bl WIH

KaTaJiasbl)»
VIIeBOIEL. bubmuoreka [JOK
7 T https://m.edso0.ru/863e6
870
HyKtenHoBbie bubmuoreka [JOK
8 https://m.edso0.ru/863e6
KucIoTel. ATD
dsc
Ucrtopus u
METO/IbI U3YUYEHUS bu6mmoreka [JOK
9 KJICTKH. https://m.edso0.ru/863e6
Knerounas €88
Teopus
Knerka kak
10 LIEJIOCTHAS JKHBas
cucreMa
Crpoenue
JyKapUOTHYECKON
KIICTKH.
JlaboparopHas
paborta Ne 2
«3ydyenune bubnuoteka [JOK
CTPOCHHS KJIETOK https://m.edso0.ru/863e6
11 pacTeHui, 0.5 o
’KUBOTHBIX, https://m.edso00.ru/863e7
rpuboB U 16¢
OakTepuii o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenapara
X U UX OITUCAHUE»
O6MeH BemecTs bubnmuoreka [JOK
12 https://m.edso00.ru/863e7
WA MEeTa00JIN3M
66¢C
DOTOCHHTES. bubnmoreka [JOK
13 https://m.edso00.ru/863e7
XeMOCHUHTE3
c98
DHepPreTUIeCKui Bubnmorexa LIOK
14 https://m.edso00.ru/863e7
0oOMeH
aae
15 JKuzHeHHbII 0.5 bu6mmoreka [{JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

IIUKJT KJIETKH.
JleneHue KIeTKU.
Murtos3.
JlaGopaTopHas
pabora Ne 3
«Habnronenue
MHUTO3a B KJIETKaX
KOHYHKA KOpEIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapara
X»

https://m.edso0.ru/863e7
dcd

buocunres Oenka.

Pearis bubmuoreka [JOK
16 https://m.edso0.ru/863e7
MaTPUYHOTO
96e
CHHTE3a
Tpancs — bubmuoreka [JOK
17 https://m.edso0.ru/863e7
OMoCHHTE3 OelIKa
96e
Heknerounrie bubmuoreka [JOK
18 (OpMBI KHU3HU — https://m.edso0.ru/863e7
BUPYCHI 540
bubmuoreka [JOK
®opmsl https://m.edso0.ru/863e8
19 Pa3MHOXKEHUS 1b6
OpraHU3MOB https://m.edso0.ru/863e8
3le
bu6mmoreka [JOK
20 Meiio3 https://m.edso0.ru/863e7
fda
O6pazoBanue u
pa3BuUTHE
TTOJIOBBIX KJIETOK.
Omnno10TBOpEHHE.
JlaGoparopraz Bu6miorexa [OK
21 padora No 4 0.5 https://m.edso0.ru/863e8
«3yuenue
1b6
CTPOCHUS
IIOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpoIpenapara
X»
22 NunuBunyanpHOE bu6mmoreka [{JOK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

pasBUTHE https://m.edso0.ru/863e8
OpraHU3MOB 436
I'enetnka —
HayKa o bubnmoreka [JOK
23 HACJIEICTBEHHOCT https://m.edso0.ru/863e8
uu 6f2
W3MEHYHBOCTH
3aKOHOMEPHOCTH
HaCJIeI0BAHUS bubnmoreka [JOK
24 NPU3HAKOB. https://m.edso0.ru/863e8
Monorubpuanoe 878
CKpEIIUBaHUE
Jurubpunnoe
;I;EEI}I:HBaHHe' bubnmoreka [IIOK
25 https://m.edso0.ru/863e8
HE3aBHUCHUMOTO 924
HaCJICI0BaHMS
MIPU3HAKOB
CueruieHHOE
HaCJIe/I0BaHHE
MIPU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«Maynerine bubnuotexa [JOK
26 PESYIETATOR 0.5 https://m.edso0.ru/863e8
MOHOTHOPHUIHOTO c60
U TUTHOPUTHOTO -
CKpEIIUBAHUS Y
Npo30(uIIEl HA
TOTOBBIX
MUKpoIpenapara
X»
I'enernka nona.
Hacnenosanue bubnmoreka [JOK
27 NPU3HAKOB, https://m.edso0.ru/863e8
CICIUICHHBIX C c60
MOJIOM
N3MeHYnBOCTb.
Henacnenctsenna bubmuorexa [JOK
28 ST K3MEHYUBOCTD. 0.5 https://m.edso00.ru/863e8
JlaGopatopHas efe

pabota Ne 6.



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

N3yuenue
MOAU(HUKAITMOHH
ol
M3MEHYHMBOCTH,
IIOCTPOECHUE
BapUALIUOHHOTO
pana u
BApHUALMOHHOMN
KpHUBOW»

29

30

31

32

33

34

Hacnencreennas
U3MEHUYUBOCTb.
JlaboparopHas
pabota Ne 7.
«Ananus
MyTalui y
Jpo30Q Ul HA
TOTOBBIX
MUKpoIpenapara
X0

I'eneTuxka
yeJIoBeEKa

PesepBHBIi ypOK.
O06o06mieHuE 1Mo
TEME
«HacnencrBenHoc
Tb U
W3MEHYUBOCTD
OPTraHU3MOB»

Ceexius Kak
HayKa U MpoLecc

Metonn! u
JOCTHKEHUS
CEJIEKIINU
pacTeHuil u
JKHBOTHBIX
brnoTtexHoorus

KakK OoTpaciib
IMPONU3BOACTBA

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e8
efe

bubmuoreka [JOK
https://m.edso0.ru/863e8
d78

bu6mmoreka [JOK
https://m.eds00.ru/863e9
214

bubmuorexa [JOK
https://m.edso0.ru/863e9
214

but6mmorexa [IOK
https://m.edso0.ru/863e9
336

OBLLEE
KOJIMYECTBO

34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

YACOB I10
ITPOTPAMME







