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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTMHM TEOPETHUECKYIO OCHOBY JUIS OIpEEeIICHHUS
MOJX0A0B K (popMupOBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHHenrtyanbable nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4eHHss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEeTsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTUH,
e¢ 3HaYCHWU B TO3HAHWM >KMBOH IMPHPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONIPEETICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
Oounosioruu u €€ CTPyKTypa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue o 1EesIX, 00 00Iel cTparerun o0ydeHus,
BOCIIUTaHUS M pa3BUTHs, oOOydaroluxcs cpeicrBaMu YyueOHoro mpenmera «buonorusy,
ompezenser o00s3aTeNIbHOE TNPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY, paclpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3y4eHHUs] yuyeOHOro marepuaia ¢
YI€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JJOTMKH 00pa3oBaTEIbHOTO TpoIlecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mnporpaMme 1o OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHHs B (popMHUpOBaHHUH
OCHOBHBIX BHUJIOB y4€OHO-TI03HABATEILHOM JACSITEIIBHOCTH/YIE€OHBIX AEUCTBUM, 00YJArOIITUXCS 110
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUSI.

B mporpamme no Guosnoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3Y4YeHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMmaTpuBaercs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpyKarouei
npupoiHoit cpene. [loaromy Hapsiay ¢ U3ydeHHEM O0IEeONMOIOTHUECKUX TEOPHH, a TAKKE 3HAHUN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
IIPOLIECCOB B MIPOrpaMMe MO OMOJIOTUH YIEJI€HO BHUMAHUE UCTIOJIb30BAHUIO MOJTY4YEHHBIX 3HAHUI
B IOBCEJHEBHOM >KM3HHM ISl pEIICHHs MPUKIAAHBIX 3aJa4, B TOM 4YHUCIE: MPO(UIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa Ha COCTOSHHE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpPaBJIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTMYECKOTO 00pa3oBaHus, KOTOpas MpeAIoiaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOYy4aIOUIMXCS MPECTABICHUNH O HAyYHOH KapTHHE MUpa,
pacuupsieT 1 0000IaeT 3HaHUs 0 )KMBOM NMpUpoJe, €€ OTIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

bonpimoe 3HaueHme OHWONOTHS UMEET TaKkKe s pPElIeHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yyenue
OHMoJIOTHH 00€CTIeYNBAET YCIOBUS 711 JOPMUPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX
1 uHOOPMALMOHHBIX HABBIKOB, JOCTETHUECKON KYyIbTYphl, CIOCOOCTBYET HHTErpallid
OMOJIOTUYECKUX 3HAHWKA C MPEACTABICHUSMU M3 IPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH,
¢buzuku, xumMun u reorpadun. HazBaHHbIe MOJIOKEHHS O TPeJHA3HAYCHUN y4eOHOTO MpeaMeTa



«buonorus» coOCTaBUIIM OCHOBY JUISI OTIPEICIICHHUS TIOIX0IOB K OTOOPY M CTPYKTYPUPOBAHUIO €TO
COJIep>KaHUsl, IPEJCTABICHHOTO B IPOTrpaMMe 10 OMOJIOTHH.

OTt60p conepkanus yueOHOTO peamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIIUN KYJIBTYpPOCOOOPA3HOTO MOAX0/Id, B COOTBETCTBHH C KOTOPHIM OOYYaIOIIUECs AOJKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAUMMBbIC IS (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEICISIONINEC
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPAKTHUECKOU AesTesbHOCTU. Oco00e MECTO B 3TOM cHUCTEeMEe 3HAHUU
3aHUMAIOT JJIEMEHTBI COJICP)KAHHS, KOTOpPHIE CIy)KaT OCHOBOH Ui  (OpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[EHHOCTHBIX
OPHUEHTALMIX JTUYHOCTH, CITIOCOOCTBYIOIIUX T'YMaHU3AI[UU OMOJIOTMYECKOT0 00pa30BaHuUs.

CTpyKTypUpOBaHHME COJIEp)KaHHUs y4eOHOTO Marepuaia B IporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YU4ETOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX O0COOCHHOCTSX
YKUBOU MPUPOJIBI, 0 €€ YPOBHEBOW OpPraHU3aIluH 1 SBOJIONUU. B COOTBETCTBUY C 3TUM B CTPYKTYpE
yaeOHOro mpenMera «brosorus BBIEIECHBI CIEAYIONUE COJIepKaTelibHble TUHUU: «buonorus
KaK Hayka. MeTo/ bl HaydHOTO Mo3HaHus», «KieTka kak Omosnorudeckas cucrteMay, «Opranusm
Kak Omoisiornueckas cucrema», «Cucrema 1 MHOTooOpa3ue OpraHu4eckoro Mupa», « IBOJIOLMS
YKUBOU TIPUPOJIBD, «IKOCUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
Pa3HOTO paHra u NMpuoOpeTeHrne YMEHNUN MCIOJIb30BaTh 3TH 3HAHUS TSI TPAMOTHBIX ICUCTBUH B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOEHHE 00YJaIOIIUMHUCS CUCTEMbI 3HAHUM 0 OMOJIOTHYECKUX TEOPHSIX, YUEHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWiIax, CIyKalluX OCHOBOM Jnsi  (popMHpOBaHUS
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOPa3sMH U OCOOEHHOCTSIX >KMBBIX CHCTEM pa3HOTO YpPOBHSI OpraHU3allWH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTUY;

(dbopMmupoBaHre y OOyJaroIIMXCSl TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UeH U MoAX0JI0B K U3YUEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3alliy;

CTaHOBJIEHHME Yy oOOydaromuxcss oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI1 U OTIBITA, MOTYYECHHBIX IPU U3YYEHUU OMOJIOTHH;

(dbopmupoBaHre y 0OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OHMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YENOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW MPUPOJBI,
He00X0IUMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE TPUOOPETEHHBIX 3HAHUW M yMEHUW B TMOBCEAHEBHOW >KU3HMU MM OLEHKU
MOCIIEJICTBUI CBOEH JEATEIbHOCTH 10 OTHOIIEGHUIO K OKpYXKarolleWl cpelne, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHME U COONIOIEHUE Mep TPODUIAKTHKU 3a00JIeBaHUH.

B cucreme cpeanero obmero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
SBIISETCA 00s3aTeIbHBIM YY€OHBIM MHPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oO0macTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jliis u3ydeHus Ouosioruu Ha 0a30BOM YpOBHE CpPEHEro o0Iiero oOpa3oBaHUs OTBOJAUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hegenio), B 11 kmacce — 34 yaca (1 yac B Hezenio).



B cBsi3u ¢ npazgaunuHbIME 1HAME (6 HOsIOpst 20231, 23 deBpans 2024r., 8 mapta 2024., 29
anpens 2024r.- 1 mas 2024 r., 9-10 mas 2024 r.) npousBeeHa KOPPEKTUPOBKA YU€OHBIX 4acOB
nyreM obweauHeHus Tem: B 10 kimacce - 32 uaca (oObeauHEHBI TeMbl B pazzaene «Cenekuus
opranu3mMoB. OCHOBBI OMOTEXHOJIOTHM), B 11 kinacce — 32 yaca (0ObEAMHEHBI TEMBI B pasfeiie
«Coo011ecTBa 1 SKOJIOTUYECKAsE CHCTEMAY).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW M TpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOHM MPUPOALI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOW MPHUPOIbI.

CpoiicTBa OmocucTeM ¥ WX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «YPOBHU OpPraHU3AIMH >KUBOM
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUH COCTAB KJIETKU. XUMUYECKUE IEMEHTBI: MAKPOIEMEHThI, MUKPOAJIEMEHTBHI.
Bona n MuHepanbHbI€ BelleCTBA.

@yHKIMK BOJbl M MHUHEpAIbHBIX BELIECTB B KieTke. [lognepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTH — MOHOMEpHI OekoB. HezameHnumeie
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa 0enKoB. bronornyeckue GyHKIuM OEITKOB.

@®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuuss  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTalnu3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TIOK03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeJIoo3a). buomornyeckne QyHKIUU
YIJI€BOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmibHO-rHAPO(YOOHBIE
cBoiicTBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIJIEBOJOB, OEJIKOB U JIMIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[urtonorusa — Hayka o kierke. Kierounas Tteopuss — mpuMep B3aUMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak nenoctHas sxuBas cucrema. OO0Iue NpuU3HaKy KJIETOK: 3aMKHYyTasi Hapy>KHast
MeMmOpana, mosekynbl JJHK kak reneruueckuil anmapat, cucteMa CHHTe3a Oelka.



Tumbl  KIETOK: JyKapHOTHYeCKass H mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npokaproTHuecKor kieTku. Kierounas crenka Oaktepuii. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHas CTEHKA, INIMKOKAIMKC, MX (DYHKIUU.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u e€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHouibl KIETKH: MUTOXOHIPUH, I1acTuIbl. [IporcxoxkaeHre MUTOXOHAPUH U miacTua. Bust
mwiactug. HememOpaHHble OpraHOMIbl KIETKUA: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJIH,
PECHUUKH, KIyTUKU. DyHKIIMU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas o00JouKa, KapuoIuiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX JJEMEHTOB B HEXKUBOM  MIPHUPOJIE»,
«PacrnpeneneHne XuMU4YECKUX AIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl ATO», «CTpoeHne 3yKapruoTHYECKON
KIeTKn», «CTpO€HuE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE S/Ipa KIETKW», «YTIEBOABDY, «JIumuasn.

OGopymoBaHue: CBETOBOM MHKPOCKOI, OOOpyJAOBaHHWE ISl MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHul, SKCIEPUMEHTOB, MUKPOIMpENapaThl pPacTUTENIbHBIX, KUBOTHBIX U OaKTEpHUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlabopatopnast padotra Ne 1. «l/3ydyeHune KaTaJIMTHYECKOW aKTHBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnast padora Ne 2. «M3yueHue cTpoeHUs KICTOK pPACTEHUH, XUBOTHBIX W
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabosu3M. AccuMwisanus (TUTaCTUYECKH OOMeEH) |
TUCCUMMIISALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIM U TeTepoTpodHbii. Pons depMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHOBas (a3pl ¢GoTocuHTe3a. Peakiuu QorocuHTesa.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3Upyolue OakTepuu. 3HaueHHWE XEMOCHHTE3a JUId JKU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKe. DTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe oxucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakiun wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmzanus
reHeTHuYecKoi MHQopMmaluu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpHUIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Gnocunres Genka. Drtansl TpaHcasanuu. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoMm B OruocunTe3e Oernka.

Hexnerounsie ¢popmbl )ku3HU — BUpYChl. McTopust oTkpbiTus Bupycos (/. Y. iBanoBckuit).
OcoOGeHHOCTH CTpOeHHs M KM3HEHHOrO IMKIa BUpycoB. baktepmodaru. bonesnu pactenui,



KUBOTHBIX M UYEJIOBEKA, BBI3bIBaEMbIE BUpycaMu. Bupyc mmmyHonedunura yenoseka (BUY) —
Bo30ymutens CIIM/la. OOpaTtHas TpaHCKpunius, peBepraza M uHTerpasa. [Ipodumakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoHncTpaumnu:

[Hoptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxemsl: «Tunmbel  nutaHus», «Metabommsm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuil oomen», «Xiopomaact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Ctpoenme wu xu3HeHHbId 1wk Bupyca CIIW/la, OGakxrepuodaray,
«Pemmukarnus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHune KIeTKu», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBH/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, Wau KU3HEHHBIM 1ukn kinetku. MuTtepdaza u muros. Ilpomeccsl,
npoTtekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUIOMAHBIM U TAIUIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpPraHNU3MOB.

Henenue knetkn — Muto3. Cragum muto3a. [Iponeccel, mpoucxoasamiue Ha pa3HbIX CTaAUSAX
MHTO3a. BHOJIOrHYeCcKuil CMBICT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@®opMBbI pa3MHOKEHHS OPraHU3MOB: 0€CT0JI0€e 1 NoJIoBoe. Buabl 6ecnonoro pa3sMHOKEHUS:
JiefieHue HaJlBoe, MOYKOBaHHE OJHO- U MHOTOKIIETOYHBIX, CIOPOOOpa3oBaHUE, BEreTaTHUBHOE
pa3mHoxeHue. VICKycCTBEHHOE KJIOHHPOBAHNE OPTraHU3MOB, €0 3HAYEHHUE IS CEJICKIIHH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOJIOrO.

Meiio3. Craguum meno3za. [Ipoueccel, mpoucxonsdimue Ha craausx meiosza. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAUEHUE MEH03a.

I'amerorenes — mpouecc oOpa3oBaHUsl MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE *Kene3bl:
CEMEHHHUKHU M sSMYHUKHU. OOpa3oBaHHE U Pa3BUTHE MMOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
gillleKsIeTka) — crepMaroreHe3 U oBoreHe3. (OcOOEHHOCTH CTpOEHUS SHIEKIETOK H
cnepmaTto3onoB. Omnonorsopenue. Ilaprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dPMOpPUOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUA Y MO3BOHOYHBIX >KMBOTHBIX: JIpOOJIeHWE, TacTpysuus,
opranorenes. [loctamOpuonanbHoe pa3BuTHe. THUIBI MOCTIMOPHOHATIBHOTO Pa3BUTHS: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BbI3BIBaTh BPOKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHHUSI: CTPOEHUE CEMEHU, CTauu
pa3BUTHSL

JdemMoHcTpanum:

Tabnuiet u cxembl: «DOpMBI pa3MHOKEHHUS OPraHU3MOBY, «/|BOITHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUI, «JleneHne KIeTKu OaKTepuii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHue xpomocomsl», «KieTouHbll nukim», «Permmkanus
JTHK», «Muto3», «Meio3», «lIpsimoe u Henpsimoe pa3Butue», «l'aMeTorenes y MiIeKOnUTaIOIUX
U 4eJI0BeKa», «OCHOBHBIE CTAMM OHTOTCHE3aA.

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uabl MIIEKOIMTAIOIIETO»,
«Siueknerka muekonuTarouero», «Kapruokunes B KiieTkax KOpenika Jyka», MarHUTHas MOJAEIb-
anmukainus «/lenenue kietkuy, moaens JJHK, moxens MeradazHoit XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast pabota Ne 3. «HabmogeHne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPETapaTax».



Jlaboparopuas pabota Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
AMOPHUOJIOTUN B CTAHOBJIICHUH T€HETUKU. BKIal pOCCUNCKHUX U 3apyO0e)KHBIX YIEHBIX B PA3BUTHC
reHeTUKH. MeToapl TeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckui). OCHOBHBIC T€HETUYECKUE TOHATH. [ eHeTH4YecKass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEOBaHWsA  IPU3HAKOB, ycTaHoBieHHble [. Menuaenem.
MonoruOpuaHOe CKpemrBaHue. 3aK0H eIMHO-00pa3usi TMOPUIOB IEepBOro mokoieHus. [IpaBmino
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrtotel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpelMBaHUE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuenjeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHue clerieHnsi TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYIECKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYTOCOMBI U INOJOBBIE XPOMOCOMBI.
l'omorametHele W TeTeporaMeTHBIC OpraHM3Mbl. HaciiemoBaHwe NTPU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS W HaceACTBeHHas. Posbk cpembl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psa v BapuanronHas kpuBas. Hopma peakuun npusnaka. KonmuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnasi, uiyM reHoTUNHUYecKas, "3MeHUYUBOCTh. KoMOMHATHUBHAS W3MEHYMBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalimoHHas
n3MeHunBoCTh. Kiaccudukanuss myranuii: reHHble, XpOMOCOMHBIE, I'eHOMHBIe. YactoTa u
NPUYMHBI MyTaliidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJbl T€HETHKH YEJIOBEKa:
reHealorTnYeckuii, OJIM3HELUOBBIM, IMTOr€HETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENEJeHUE TIEHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHUEe, B ToOM uucie ¢ nomouipio [IIP-ananu3za. HacnenctBennsie 3a0o0JieBaHUS
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe OosiesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMMBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHUYECKUX
Oone3nell. MeauKo-rTeHeTHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEIOTBPAILIEHUH U JICYSHUU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemMoHcTpanum:

Ioptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuisl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUVIEeHUsI M €ro LUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3anMoIelicTBHE AJJIENIbHBIX T€HOBY, «I €eHETUUECKUE KapThl pACTEHUH, )KUBOTHBIX U
yenoBeka», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C TOJIOMY,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukaimoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHKa Tpymn KpoBu», «MyTannoHHas
W3MEHYUBOCTHY.



Ob6opynoBanue: Mozenu-amuMKanud «MoHOrHOpuAHOE CcKpemuBaHue», «HemomaHoe
JOMHMHUpOBaHUe», «/lurnOpunHoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukponpemnapar «/Ipozodpunay (Hopma, myranuu HOpMbI KPbUILEB U OKPACKU Tella), repoapuii
«I'opox OCEBHOW».

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKPEILLMBAHUS Y IPO30(pUIIbl HA TOTOBBIX MUKpOIpEnapaTax».

Jlaboparopuas padota Ne 6. «M3yueHne Moau(PHUKAIIMOHHOW M3MEHYHBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

Jlabopatopnass pabGora Ne 7. «AHamu3 wMyrammii y Jpo30QWIBI Ha TOTOBBIX
MUKpOIpenaparax».

[IpaxTnueckas padota Ne 2. «CocTaBiieHrEe U aHATIM3 POJOCIOBHBIX YEIIOBEKa».

Tema 7. Cesnekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHE CENeKIMU U noMectukarus. Yuenue H. U.
BaBuiioBa 0 1EeHTpax NPOUCXOXKJIEHUS U MHOrooOpaszusi KyJIbTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpemMeHHbIE METOJbl CeNeKIMH. MacCoBbIi U MHIAMBUAYAJIbHBIN OTOOpHI B CENEKLUU
pacTeHuii u KUBOTHBIX. OlleHKa KcTepbepa. bIN3KopoICTBEHHOE CKpEIlUBaHWe — MHOPUAMHT.
Uucras muauns. CkpenuBanne YUCTHIX JTHHUH. ['eTeposuc, unu rubpuanas cuna. HepoacreenHoe

CKpelmuBaHue — ayrOpuauHr. OtganéHHas rubpuauzanus u e€ ycnexu. VcKyccTBeHHBIN
MYTareHe3 M IMOJY4YEHHE IOJMIUIONAOB. JIOCTM)KEHUS CENEeKUWH pAacTeHWH, XUBOTHBIX U
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpHUs. OTambl CO3JaHUS
pekomOunantHor JIHK wm Ttpancrennsix opranmsmoB. Kiierounas wumkenepus. Kietodnbie
KYyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BbICOKONIPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®@. NBaHOB.

Tabmuipl u cxembl: kapra «LleHTpbl HPOUCXOXKIEHUS M MHOT0o0pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1OMamHUX )XKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HWBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IPAKTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTIDKEHUS CEJCKIMU PACTeHUN M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoaOMOHHAS OMOJIOTUA.

[Ipeanochlnku BO3HUKHOBEHUS SBOTIOLUOHHOMN TEOPUN. DBOIIOIMOHHAS TEOPUSI U €€ MECTO
B Ononoruu. BnusiHue »BOMOLIMOHHON TEOPUHU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzeTenbCcTBa 3BOIONNH. [1aleoHTOIOrHYeCcKre: OCIeN0BaTEIFHOCTE ITOSIBIICHUS BUIOB
B TMaJICOHTOJIOTUYECKOH IeTomucH, mepexonnbie ¢opmbl. buoreorpaduueckue: cxoAcTBO U
paznuuue (hayH u GI0p MAaTEpPUKOB U OCTPOBOB.

DOMOpPHOTOTUYECKHEe: CXOJCTBA U PazNUuus SMOPUOHOB PA3HBIX BHUIOB IMMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBbIE, PYIUMEHTApHBIE OPraHbl,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKYIIME CHJIBI  SBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHMYEHHOCTH PECYpCOB, HeOIpeeiIéHHas HM3MEHYHMBOCTb, OOppOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposotorus. [lomynsius kak equHuIa BUAA U 3BOJIIOLUU.

JBuxymue cuiibl ((akTopbl) 3BOJIOLMK BHJIOB B Ipupojie. MyTalmoHHBIN IpoLecc U
KOMOWHATHBHAS N3MEHUYUBOCT. [lomysimnoHHbIE BOJIHBL U Apeiid renoB. M3osiwst 1 Murpanus.

EcrecTBennslii oT60p — HampaBistommid ¢aktop 3Bomonnd. DOpMBI  €CTECTBEHHOTO
oTbopa.

[Iprcnoco6aeHHOCTh OPraHu3MOB Kak pe3yabTaT 3BoJjiouuu. [Ipumepsl npucnocobaeHuit
y Opranu3moB. ApoMop(}o3bl U UIMO0-aqaNTalNH.

Bun u BupooOpasoBanue. Kpurtepuum Buma. OcHOBHbIE (GOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOe.

Makpossomtonusi. @opMbl 3BOJIOLUU: (UIETUYECKas,, TUBEPreHTHAas, KOHBEPreHTHas,
napamiensHas. HeoOpatumocTs 3Bomonuu.

[IpoucxoxaeHue  OT  HECHEIHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytormias
crienuanu3anus. AJanTABHAS paIdaIius.
JdemoHncTpaumnu:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkkens, @. Mromiep, A. H. CeBepiios.

Tabmuib! 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO MUPaA Ha 3eMJIe», «3apOIbIIIH TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy», «DopMbl 00pbObI 3a cymecTBoBaHUEY», «EcTecTBEHHBI 0TOODY,
«MHoroo0Opa3ue CcopToB pacTeHuit», «MHorooOpa3zue mOpOJ KUBOTHBIX», «llomymsiumy,
«MyTanmoHHass U3MEHUYUBOCTEY, «ApoMopdo3by, «Maunoamanramumny, «O01as aereHepanus,
«/IBmwxymme cuibl 3Bosonuny, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «bopbba
3a CyILLIECTBOBAHUEY, «IIpucnoco6eHHOCTh OpPraHU3MOBY, «['eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOrHUYECKOe BUI000pa30BaHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKpPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUH Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHas MoieNb «CTpOeHHE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpMBI COXPAHHOCTH HCKOIAEMBbIX
KUBOTHBIX U PACTEHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE IpenapaThbl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkuw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GOpMbI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble H IPaKTH4YecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabota Ne 2. «OmucaHue NPUCIOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4yHble TIPEACTABICHUS O 3apOXKIACHUU *KU3HU. HayuHble rumnorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOWoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPraHUUECKHX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBoJiroluy. HavaneHble aTansl 6nonorndyeckoit spomtonuu. ['unoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M WX 3BOJIOLUS.
®opMHpPOBaHKUE OCHOBHBIX T'PYII KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuogam. Karapxei. Apxeiickas u mpoTepo3oiickas
apel. [laneo3oiickas 3pa u €€ meproIpl: KeMOPUIICKUH, OPAOBUKCKUI, CUITYPHIICKHI, IEBOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.



Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa v €€ nepuoapl: MaJI€OreHOBbI, HEON€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiuMaTa M IeoJIoTHYecKMX IpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
PacTUTENLHOTO ¥ )KMBOTHOTO MUpPa. ApoMop(03bl y paCTeHUN U )KUBOTHBIX. [losiBIIeHHe, paciBeT
Y BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BoJitoLuU. OCHOBHbBIE CHUCTEMATHYECKUE
TPYIIBI OPTraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpOMoJiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
IIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: antponorene3a. CxoAcTBa U pa3jinyusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YETOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomorenesa. HaciencrBeHHass WM3MEHYHMBOCTh H
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUIEHUE,
peub.

OcCHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMEIbIi,
Yenosek mnpsaMmoxoadmui, YenoBek HeaHAepTanbckui, UYenoBek pasymHbld. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYIECTBOBaHHUS, 00JIaCTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAachl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHalibHAasl), MOHTOJOMJHas  (a3MaTCKO-aMepukaHckas). YepTsl
MIPUCTIOCOOIEHHOCTH MIPE/ICTaBUTENEN YETI0BEUECKUX Pac K YCIOBUSM cylllecTBoBaHusA. EAMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxemsl: «Bo3nukHoBeHue CoMHEUYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas knetkay, <«OKuBoTHas kierka», «lIpokapuoTmyeckas KIeTKay,
«CoBpeMEeHHasl CHUCTeEMa OPraHUYEeCKOTo MHpa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJOTHUYECKUX HAaXOJIOK
MPEKOB COBPEMEHHOIO 4YeNoBEeKa», «JlpeBHeimue moam», «JIpeBHue moam», «llepBbie
COBPEMEHHBIE JIFAN», «HUeloBeuecKkre pach.

Ob6opynoBanue: wmymspku — «l[Ipoucxoxaenue denaoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAHbOHIIA), CICHKUA WIH M300paKeHHUs] KAMEHHBIX OPYIHii
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIIEPHI, pyomsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KoJuIeKUIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[IpakTnueckas padota Ne 1. «/M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIU
KpaeBequeCKUuil My3eil).

Tema 3. Oprann3msl M OKpPY:Kal0Ias cpeaa.

OKOJIOTHSI Kak HayKa. 3aJadyd M pas3feiibl 3KOJIOTMH. MeToabl 3KOJIOTHYECKUX
uccaea0BaHuM. JKOJOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTPOIOreHHbIE. JleliCTBIE SKOJIOTHUECKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIaKHOCTb.  DoTonmepuousm.
[IpucnocobaeHunss Opranu3MoB K JeHCTBHIO abnoTueckux (pakTopoB. buonoruveckre puTMbl.

buotnueckne daktopbl. Buasl OMOTHYECKHMX  B3aUMOACWUCTBHIA:  KOHKYPEHIIHS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyaln3M, KOMMEHCATN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OHMOTHYECKUX
B3aMMO/ICHCTBHI IS CYILIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTePUCTUKUA nomyasiuu. OCHOBHBIE TIOKA3aTeNH MOIYJSIHH:
YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, TNPHUPOCT, MuUrpauus. JIuHamumka
YHCIICHHOCTH MOMYJISINH U €€ PEeTyIsIIUAL.

JdemoHncTpaumnu:

[optpetsr: A. 'ymbonpar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuipe! u cxemsl: kapra «lIpupoausie 30861 3emiau», «Cpepl 00UTaHNS OPraHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOIMYJISIIHH
uHpy30pun-Tyhenbkny», «lIumessie menmy.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorndeckrne 0COOCHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUSD.

JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYJSAIUA pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CUCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl — OuOLl€HO3a:  BHUOBAsd,
MIPOCTPaHCTBEHHAs, Tpodudeckas (rnumiesas). Bunpi-nomunanTsl. CBs31 B OMOLIEHO3E.

Okonorudeckue cucreMmbl (3kocuctemsl). Ilonstne 006 3kocucreMe UM OMOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: TPOAYIEHTHI, KOHCYMEHTBI, pEIYICHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B dKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3zaTelNM 3KOCUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE MHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuoMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMoperynauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (HakTop yCTOHYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa ouochepsi. XKusoe
BemectBO U ero (Qynakuun. OcoOeHHOCTH Ouochepbl Kak TI0OATBHONW HAKOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (Yyriepoja, a3oTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B bnochepe 3emiau. AHTpONOTeHHBIE H3MeHeHUs B Ouocdepe. [modanpHbIC
AKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHue IpUpoisl U yenoedecTBa. CoxpaHeHne OMopa3sHO0Opa3us Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMU PECypcamMH U UX
ucnoJib30Banue. J{oCTiKeHus: OMOJIOTHH U OXPaHa MIPUPOIBI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuiet u cxemsl: «llumessie nenu», «bUOIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobuiectBa», «llemn mnuTaHus», «OKoJgorHMueckas mnupamuaa», «buocdepa u yenosex»,
«KOocUCTeMa UPOKOIUCTBEHHOTO JIecay, « DKOCUCTEMAa XBOMHOTO Jiecay, «broleHo3 BogoéMay,
«ArporeHo3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUpOAY», «Baxkueimue
HCTOYHMKM 3arps3HEHUs BO3[yXa M I'PYHTOBBIX BOJ», «llouBa — BakHeMIIas coCTaBIsIOLIAs
ouocthepsr», «Daktopel gerpaganuu  nouBy», «I[lapHuKOBBI  dPdexT», «DakTOpHI
pazmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0as cTpykTypa ouocheps», «PacnpoctpaneHue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepsl», «KpyroBopoT yriepoma B OGuocdepey,
«KpyroBopoT a3orta B IpHPOJIE.

Ob6opynoBaHue: MOJeTb-anmiInKanus « TunuyHse OMOLIeHO3bI», repbapuil «PacTutensHbIe
coobmiecTBa», KoJuleKuuu «buornenos», «BpeauTenu BaXHEHIIMX CEIbCKOXO3SHCTBEHHBIX



KYJIBTYp», TepOapuu W KOJUICKIIMU PACTCHUH W JKUBOTHBIX, MPHHAUICKAIINE K Pa3HBIM
9KOJIOTUYECKHUM TrpynmnaM ojaHoro Buaa, Kpacuas kuura Poccuiickoit denepanuu, nzo0paxkeHus
OXpAaHSIEMBIX BUJIOB PACTCHUIN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTcs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpeIHEro oomero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAaHWE OOYyJYarOIIMMHUCS  POCCHHCKOW  TpakJaHCKOH
UIACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
HaIu4yue MOTHBAIlUHU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOSC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH 00Y4YaIOIMXCsl PYKOBOJICTBOBATHCSI B CBOEH
ACATCIIBHOCTH LHCHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMU, NPUCYIIMMU CHCTEME OMOJIOTMYECKOTO
00pa3oBaHus, HATMYUE IKOJOTHYECKOTO NMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEJTH U CTPOUTH
JKU3HCHHBIC IVIAHBI.

JImgaHOCTHEIE pPE3YIbTAaTbl OCBOCHHUA IPECIAMETA «bnonornsay JOCTHUI'alOTCA B C€IHWHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBTYPHBIMU, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEICHHS W CHOCOOCTBYIOT IPOIIECCAM CaMOTIO3HAHWS,
CaMOBOCIIMTAaHUA W CaMOPAa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3nOHUU JIMYHOCTHU, IMAaTPpUOTHU3MaA,
YBaXEHMsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHMs, OEpEeKHOT0  OTHOIICHHUA K  KyJbTypHOMY  HACIEIUI0 U TPaaUIUsIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buonaorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CITIOCOOHOCTH O0YJaloNIuXCsi PyKOBOIACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTaluil, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUM, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN J€ATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOro BOCIIUTAHMS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarolerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHLHOCTU MPU CO3/aHUU YY€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE  YUYUTHIBaTh B  CBOUX JIGHCTBUAX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIOJIeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIbHBIM
MI0JIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 33/a4, YBAKHUTEIBHOTO OTHOLICHHWS K MHEHHUIO
OTIOHEHTOB MPU OOCYKJIEHUH CIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESATETLHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:



c(hOPMHUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW MICHTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM sA3bIK U KyJIbTYpY, IPOLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIIEHHE K IPUPOTHOMY HACJIEUIO U TaMSTHUKAM IIPUPOJIbL, 1OCTHKEHUSIM
Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTH OIICHUBATH BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHHUE M Pa3BUTHE OMOJIOTHH,
MIOHMMAaHMs 3HaueHUs OMOJOrMM B IO3HAHWM 3aKOHOB IPUPOJIbI, B JKU3HU YeEJOBEKa U
COBPEMEHHOT0 00111eCTBA;

uaerHas yoexaEHHOCTh, TOTOBHOCTD K CITY)KEHHIO U 3ammTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTEIISAM, CO3/IaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOTO
MIPUHATHS IEHHOCTENW CEMEWHON KU3HHU B COOTBETCTBHUHM C TPAAULIMAMU Hapo10B Poccum;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHUI;

MMOHMMAaHHEe SMOIIMOHAIBHOTO BO3JIEMCTBHSI )KUBOM MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJIEHUE IMPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusi, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArOIOoJIYyYHs:

MMOHMMAaHHE U peau3aliis 3JI0POBOro M 0e30MacHOro oOpas3a »KU3HH (310pOBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHasi (¢u3nyeckas AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LIEHHOCTH TMpPaBWI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIFOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS KOOI,
HApKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

FOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOM M COLMAIbHOM HAPABICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHSATh TAKYIO JIESTEIbHOCTD;

WHTEpEC K pa3iuyHbIM cdepaM MNpodecCHOHANBHON NEeSTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHbBIC KU3HEHHbBIC TIAHBI;

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

7) 3KOJIOrH4€CKOr0 BOCIIMTAHMA:

9KOJIOTHYECKHU 11es1eco00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY KU3HU Ha 3emile,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIEHUE YPOBHSI 3KOJOIMUYECKOW KYNbTYphl: MPUOOpPETEHUE OIbITa IJIaHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI JIs1 OKPYKAIOLIEH Cpenpl;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJIOrMYECKUX MPoOIeM U MyTel UX pelIeHus;

CIOCOOHOCTh MCIIOJIB30BaTh MPHOOpeTaeMble NPU U3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUs
IPU PEUICHUU MpOoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOAONOIb30BaHUEM (COOMIOACHNE



IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B 3KOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSIIUX BpEN OKPYKAIOIIEW NPUPOIHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOIATONPHUITHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOrO SKOJIOIMUYECKOTO MBILIUICHUS, 3KOJIOTUYECKON KYIbTYpbI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBATbCA HMHU B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOI HAaNpaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM IpaKTUKH, OCHOBAHHOIO Ha JHUallore KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UUTATENIbCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEX]Ty JIFOJIbMU | TTO3HAHUS MHPA;

MOHMMaHHe crenu(puKu OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ poiau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYKaIOLIEM
MUpE KaK O €IMHCTBE MPUPOJIbI, 4YelOBeKa M OO0IIlecTBa, B MO3HAHUM IPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpoobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredyeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAMLIMHBI, CO3JaHHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
9KOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, PAllUOHATBHOMY
UCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aUHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJISIX MOBBIMIEHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTABHOM 4YacTH (PyHKIMOHAJIBHOM
TPAaMOTHOCTH 0Oy4JaroImuXxcs, PopMHUPYyEeMO TPH U3YICHUH OHOJIOTHH,

MIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMs, HCIOJB3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIOCOOHOCTH UCMOJIb30BaTh IMOJy4aeMble 3HAHMs JJI aHalu3a M OObBSACHEHHs SBJICHUHN
OKpYXXAIOIIEro MHpa M HPOMCXOJIMX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAYYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 MOJy4eHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pEIeHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HaHME IIEHHOCTU HAay4YHOMN JeSATENbHOCTH, TOTOBHOCTh OCYIIECTBIISATh IPOEKTHYIO U
HCCIIEI0BATENILCKYIO JeSITEIbHOCTh MHIUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM MO OMOJOTMH B COOTBETCTBHUM C >KM3HEHHBIMU
MMOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS y4eOHOTro mpeameTra «buONIOTHS» BKIIOYAIOT:
3HauYUMBbIe IS (OPMHpPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCIUIUITMHAPHBIC
(MexmpeMeTHbIE) 0OIIIeHAYYHbIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOUW KapTUHBI MUpa
U crenr(uKy MEeTOJ0B TIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, YHEPIHs,
SIBJICHUE, TPOIECC, CUCTeMa, Hay4dyHBIM (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeAoBaHUe, HAOIIOJCHNe, W3MEpPEHHUe, SKCIEPUMEHT U APYruX), YHUBEpPCAIbHBIE
yueOHbIe JecTBUS (MMO3HABaTEIbHbIC, KOMMYHUKATUBHbBIE, PETYISITUBHBIC), 00ECIEUHBAIOIIIE
¢dbopmupoBanre (YHKIHOHAIBHONW T'PAMOTHOCTH M COIIMANBHOW KOMIIETEHIIMU OOydYarolIuxcs,
COCOOHOCTh oOyyaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,



MHUPOBO33pPEHYECKHE 3HAHHMS W YHHBEpCalbHbIe y4eOHBbIE JACHCTBHS B TMO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MertanpeaqMeTHble pe3yJabTaThl OCBOSHHS MPOrpaMMBbl CpenHero oOmero oOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /1€HiCTBUAMM:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSITEIbHO (OPMYIIUPOBATh W AaKTYyaJH3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCII0JIb30BATh IIPU OCBOEHUH 3HAHUM IPUEMBI JIOTHYECKOTO MBILUIEHUS (aHAJIN3a, CUHTE3a,
CpaBHCHHS, KIACCHU(PHUKAIUU, OOOOIICHUS), PACKPHIBATh CMBICI OHOJIOTHYSCKUX IOHSATUI
(BBLACTATH UX XapaKTEepHbIC MPU3HAKU, YCTAHABIMBATD CBSI3U C APYTUMH MOHATHIMHU);

OTIPENENATh LEIN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUM HX JIOCTHXKEHMS,
COOTHOCHUTD PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

HCII0JIb30BAaTh OMOJOTMYECKUE MOHATHUS JUIsl OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPO/IBI;

CTPOMTD JIOTHYECKHUE PACCYXIeHUS (MHIYKTUBHBIC, IETyKTUBHBIE, TIO aHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMAaTPUBAEMBIX SIBIICHUSX, (POPMYIHUPOBATH BHIBOJBI U
3aKIIIOUEHUS;

MIPUMEHITh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUH B W3Yy4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYU Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PELIEHUS MPOOIEeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HEMaTepuajIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTH, OLICHWBATH COOTBETCTBHUE PE3yJIbTAaTOB IIEJISIM,
OIICHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPA0OTy B YCJOBHSX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELIICHUH KU3HEHHBIX MPoOIeMm.

2) 6a30BbIe HCCIIEN0BATEIbCKIE e CTBHS:

BJIaJIETh HABBIKAMHU Yy4€OHO-HCCIIEIOBATENIbCKON U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
pazpelieHus npooieM, CIoCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY TOUCKY METOJOB
pElIeHUs MPAKTUYECKHUX 3a/]a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh PA3NIMYHbIE BUABI JEATEIBHOCTH IO TIOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpETAINH, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B Y4EOHBIX CUTyallMsIX, B TOM 4YHCJE MPU
CO3JaHUU YYEOHBIX U COLMAIIBHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 00pPA30BATENBHOUN NEATEIBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpPOBaTh 3aJady, BBIIBUTATb
TUNOTE3y €€ pelieHus, HaX0UTh aprYMEHTBI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPKIACHU, 3a]1aBaTh
rapameTpbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELLICHUS 3a/1a4 Pe3yIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TEpeHoca CPEICTB M CIIOCOOOB ACUCTBUSA B
po(hecCHOHANBHYIO Cpeay;

yMeTh TIEPEHOCHTh 3HAaHUS B T[O3HABaTeNbHYI0O U  MPaKTUYECKyl obnactu
KU3ZHEACSITEIIbHOCTH;

yYMeTh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeill;



BBIIBUTaTh HOBBIC HJICH, MpelaraTb OPUTMHAIBHBIC TOJXOAbl M PEIICHHs, CTaBHUTb
npoOseMBbl U 3a/1a4u, IOTYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOro mocodwus,
HAYYHO-TIONMYJISIPHOW JIUTEpaType, OMOJIOTHYECKUX CIOBApSIX M CIIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTE), aHAIM3WPOBAaTh WH(POPMALHUIO PA3NUYHBIX BHIOB U (HopM
MPEJCTaBICHNS, KPUTUIECKU OLIEHUBATH €€ JI0CTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

(dbopMynHpOBaTh 3ampochl W TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
Ononorudeckoit HHPOpMaIuU, HEOOXO0IUMOH JIJIsl BBITIOTHCHUS YISOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPILIEHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (QOpPMY MpEeACTaBICHUS OMOJOTMYECKOU
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHUIBI, PUCYHKH U IPYTOE€);

HCIIOJIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nHboOpManKei: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe M MAaTEMaTHYeCKHE 3HAKH M CHMBOJIBI,
dbopmyrbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh U MpeoOpa3oBhIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HAaBBIKAMHM DPACMO3HABAHWSA W 3allUThl WHGOpMAIWH, HWHOOPMAIIMOHHON
0€30MMacCHOCTH JTUYHOCTH.

OgiajieHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMH 1€HCTBUSAMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cepax >KM3HH, aKTUBHO y4aCTBOBATh B JTHAIIOTE
WIA JHUCKYCCHU TI0 CYIIECTBY OOCYKTaeMOW TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJIEHHs] OTHOCHUTEJIBHO BBINOJHEHUs IpeUlaraéMoil 3ajadyd, Y4YUTHIBaTh HWHTEPECHl U
COIJIACOBAHHOCTD MO3ULUHI IPYrUX YYaCTHUKOB JMAJIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOLIEHMs, IOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUS! KOH(PIUKTHBIX CUTYaAllUH, YMETh CMATYaTh KOH(DIMKTHI U
BECTH N1E€PETOBOPHI;

BIIAJIeTh PA3JIMYHBIMHU CIOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, NOHUMAaTh HaMEpeHUs
APYruX JIOJeH, MPOsIBIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pEHHsSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHAas 1eSITeIbHOCTD:

[IOHMMATh U UCMOJIb30BaTh IIPEUMYIIECTBA KOMAHIHOW M MHIUBHAYaIbHON pabOTHl IpU
peueHny 61oIoruyeckoi mpo0ieMbl, 000CHOBBIBaTh HEOOXOAMMOCTb IPUMEHEHMS IPYIIIOBBIX
(dbopM B3aUMOJCHUCTBUS NPH pellIeHNH ydeOHOM 3a1au;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUN € yd4éTOM OOIIMX HHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0ro 4ieHa KOJUIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM JEsITEIbHOCTH, OPraHU30BbIBATbh U KOOPAMHHUPOBATH
JEeUCTBUSA 110 €€ JOCTHXKEHHUIO: COCTABIISATH IJIaH JSHCTBUIH, pacipeaesTh poJiu ¢ y4€TOM MHEHUI
YYaCTHHUKOB, 0OCYKJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIIEHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOr0 Y4aCTHHKAa KOMaH]bl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularath HOBBbIE NMPOEKTHI, OLEHHBATh MJEH C MO3UIMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IMO3UTHBHOE CTpPAaTETHUYECKOE TOBEJCHHE B PA3IUYHBIX CHUTYalUsX,
MPOSIBJISTH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHbIMH 1eHCTBUAMU:

1) camoopranu3amnus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W HX pPELICHHS B
YKU3HEHHBIX U Y4€OHBIX CUTYaIUX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JI€BBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYNKax IO OTHOLIEHUIO K >KMBOM IPHUPOJE, CBOEMY 3JI0POBBIO U 370POBHIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO AEATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIC 3aJadyd B 0Opa30BaTCIILHON JIEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTro NMpeaAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW 3PYIUIMHN B Pa3HBIX 001aCTAX
3HAHMN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpPHBIN YpOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIHHOCTb, OLIEHHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BaTh NMPUEMBI pedaeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUXKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATCIBHOCTH;

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMas CBOM HEOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3ULIUHU JPYroro 4esloBeKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Ui yaeOHoro npeamera «buosorus» HaydHble 3HaHHSA, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, MHTEpHpETallMM W IpeoOpa3oBaHMIO 3HAHUM, BH/JIbI
JEeATeNbHOCTH 0 IMOJyYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTYalLlUsIX, @ TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHbIX ¢ Ouosorueil. B mporpamme
IIPEeIMETHBIE PEe3YNIbTaThl IPEJCTABIICHBI 110 F0J1aM 00yUeHHS.

[IpenmeTHble pe3yabTaThl OCBOEHUS yueOHOTro npeameTa «buonorusy» ¢ 10 knacce nomxHbl
OTpaxkarTb:

Cc(OPMHUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B ()OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOTO MHPOBO33PEHHUS, O BKJIa/I€ POCCUHCKUX U 3apyOeKHbBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosnoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHUE OMOJIOTMYECKMX TEPMHHOB M MOHATUH: KU3HB, KIIETKA,
opraHu3sM, MeTadou3M (0OMEH BEIEeCTB U MPEBPAIleHNE IHEPT U ), TOMEOCTa3 (CaMOperyJsius),
YPOBHEBas  OpraHu3alUs  KHUBBIX  CHCTEM, CaMOBOCHpPOM3BEAEHHE  (PEempoayKIHs),
HACJIEACTBEHHOCTDh, N3MEHUYNUBOCTD, POCT U Pa3BUTHE;

yMEHHUE Wu3jaraTb OHOJOIMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHAas,
LEHTpaJIbHasl J0TMa MoOJIeKYIsipHO Owmonorum), 3akonsl (I. Mennens, T. Moprana, H. 1.



BaBuioBa) u yuenus (0 neHTpax MHOT00o0Opas3usi 1 MPOMCXOXKACHUS KyIbTypHBIX pacTtenuid H. 1.
BaBuiioBa), onpeenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHUE BIaJIETh METOJaMH HAyYHOTO TO3HAHUS B OHOJIOTHHU: HAOJIOJCHUE M ONMCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alUsi U [POBEACHHE OHOJIOTHYECKOTO
SKCHEPUMEHTA, BBIJBM)KCHHE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX PpE3Yy/lbTaTOB, HCIOJb30BAaHHBIX HAyYHBIX MOHSATHI,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIb HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHH3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
MpEeBpaIleHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IUIACTUYECKOTO W JHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSTh MOJIY4YCHHbIE 3HaHUS 7S 0O0BSCHEHUS! OMOJIOTMYECKHUX IMPOIIECCOB U
SIBIICHUH, JJI IPUHSTHS IPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HHU C LIENbI0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJCHMUSI B OKpYXKAIOIIEH MPUPOAHON cpelle, NOHMMaHuE HeoOXOIUMOCTU
WCIOJIb30BAHUS JTOCTHKEHUIN COBpEMEHHOW OMOJOTMM M OMOTEXHOJIOTHUH AJI palMOHAIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh »JJIeMEHTapHble TEeHEeTHYeCKHE 3a/Jadyd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJEeJI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHus HacJae0BaHUs TPU3HAKOB y OpPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHME KPUTHYECKH OIICHWBATh U HWHTEPIPETHUPOBaTh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOM MH(pOpMAIMH, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCleI0BaHUI B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/JaBaTh COOCTBEHHBIE TIMCBbMEHHBIE M YCTHBIC COOOIIEHHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIB30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npeamera «buomnorus» ¢ 11 knacce NOMKHbI
OTpaxarb:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OUOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOMN €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, pyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKHX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIHS,
reHo(oHJ, SBONIONMS, [IBUXKYIIHE CUJIbl  ((aKTOpbI) SBOJIOIHH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3OBaHUE, OSKOJOTHMYECKHE (PaKTOpPbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, pEAYIICHTHI, IIeMH MUTaHUs, YKOJIOTHYeCKas MupaMua, OuoreoieHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBomtounoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apo/bliieBoro cxojcrea K. M.
bapa, yepenoBaHus riaBHBIX HampaBiieHU u myted sBomouun A. H. CeseproBa, yueHHs o
o6uocdepe B. . BepHasackoro), onpenensrs rpaHULbl UX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTO INO3HAHUS B OMOJIOTMH: HAOIIOJEHUE U ONHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUM, OpraHM3alus U TMpOBEJCHHE OHOJIOTHYECKOTro
SKCMIEPUMEHTA, BBIIBUKEHUE THUIIOTE3bl, BBISBIEHHE 3aBUCUMOCTH MEXAY MCCIeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX IOHSITHI,
TEOPHi U 3aKOHOB, YMEHUE JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBLIEIATH CYIIECTBEHHBIE TPU3HAKU CTPOEHUSI OMOJOTMYECKHX OOBEKTOB: BHJIOB,
NOMYJSAUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI'€OI[EHO30B M 3KOCHCTEM,



O0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHCTBHS KOJIOTMYECKHX (aKTOPOB Ha
OpraHMU3MBbl, IIEPEHOCA BELIECTB U IOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOIIOI'€HHbIX U3MEHEHUH B
HKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHWOTCOXMMHUYECKHX IIMKIOB B
ouochepe;

yMEHHUE NMPUMEHSTH MOJTydeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUTSl IPUHATHS MPAKTHYECKUX PEUICHUI B TIOBCEIHEBHOM KHU3HH C IENIBI0 00eCTICUeHHS
0€30MIaCHOCTH CBOETO 3J0POBbS W 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHMUSI B OKpY)KAIOLIEH MPUPOAHON cpele, NOHMMaHUE HeoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM ouosornu JUISt palMOHAIBHOIO
IIPUPO/IOII0JIL30BAHUS;

YMEHME pellaTh 3JIeMEHTapHble OMOJIOTHYECKHE 33Jayd, COCTaBISATh CXEMBbl IepeHoca
BEIIECTB M HEPTUU B IKOocHcTeMax (LIENH MUTaHUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpakTHUecKue paboThl, COOMOAAaTh MpaBuia Ipu
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHME KPUTHYECKHU OILIEHWBATh U WHTEPIPETHUPOBATh HMH(OpPMAIHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpManMy, HAYyYHO-TIONMYJSPHbIE MaTepuaibl), paccMaTpuBaTh TIJI0OAJIbHBIE
9KOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHChMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM KosnyecTBo yacoB DJIeKTpOHHbIe (LM (POBbIE)
NPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
1 buonorus xak Hayka 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMBbl U UX OpraHu3aIus 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUHN COCTAB M CTPOEHUE KIETKH 8 bubnuotexa [JOK
https://m.edsoo.ru/7f41c292
4 KuznenesTenbHOCTh KIETKH 6 bubnuotexa [JOK
https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuEe 1 MHIUBUIYAIBHOE 5 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTS U N3MEHUYUBOCTD 8 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknus oprann3mMoB. OCHOBBI 2 bu6moreka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
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11 KJIACC

Ne i/ HanmeHoBaHMe pa3je/ioB U TeM KosnyecTBo yacos DJIeKTpOHHbIe (LM (PPOBbIE)
NPOrpamMMblI Bcero odpa3oBaTebHbIE pecypchl
1 DBOJIIOIMOHHASA OHOJIOTHS 9 bubmuoreka IJOK https://m.edsoo.ru/7f41cc74
2 Bo3HMKHOBEHHUE U Pa3BUTHE )KU3HH HA 9 bubnunoreka LIOK https://m.edsoo.ru/7f41cc74
3emie
3 OpraHu3Mbl ¥ OKpYIKaroIas cpea 5 bubmuoreka [IOK https://m.edsoo.ru/7f41lcc74
4 Coo0r1iecTBa ¥ 9KOJIOTHUECKUE 9 bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
CHCTEMBI
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

[ara usyyenus

1 Buosiorus B cucreme HayK 1 08.09.2023
2 Mertoap! mo3HaHus KUBOK npupoabl. [IpakTudeckas padora Ne 1 15.09.2023
1 «Mcnonp30BaHue pa3IMIHBIX METOJIOB TP U3YUCHUHU
OMOJIOTHYECKUX O0OBEKTOBY
3 buonoruueckue cuctemsl, IPOLECCH U UX U3YyUEHUE 1 22.09.2023
4 XUMHUYECKUI cOCTaB KJIETKU. Boia m MuHEpaIbHbIE COJTN 1 29.09.2023
5 benku. CocTtaB u cTpoeHne OEIKOB 1 06.10.2023
6 depMeHThl — OuoJiornyeckue karanuzaropsl. JlaboparopHas 1 13.10.2023
pabota Ne 1 «M3yueHune KaTaauTHIECKON aKTUBHOCTH
(hepMeHTOB (Ha MpuMepe aMuIa3bl WIK KaTajaa3bl)»
7 VraeBoasl. JInmmael 1 20.10.2023
8 Hyxnennossie kucnotel. ATO 1 27.10.2023
9 Hcropust u meTonbl u3ydeHust kieTku. Kierounas teopus 1 10.11.2023
10 KiteTka xak meisocTHas )KuBasi CUCTEMa 1 17.11.2023
11 Ctpoenue sykapuoTH4YecKoi kieTku. JlaboparopHas padora Ne 1 24.11.2023
2 «/3y4eHne CTpOCHHUS KIETOK PACTCHUH, )KUBOTHBIX, TPHOOB
1 OakTepuil 0] MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpernapaTax
Y VX OITMCAHHE)
12 OOMeH BelecTB WM MeTaboJIn3M 1 01.12.2023
13 ®doTtocuHTe3. XeMOCUHTE3 1 08.12.2023
14 DHepreTudyecknii o0OMeH 1 15.12.2023
15 JKv3HeHHBIN UK KICTKH. [leneHne kiaeTku. MuTos. 1 22.12.2023
Jlaboparopnas padota Ne 3 «HabmroneHne MuTo3a B KJIeTKax
KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKPOITPEIapaTax»
16 bruocunTes 6enka. Peakiins MaTpuyHOTO CUHTE3a 1 29.12.2023
17 Tpancusus — OuocunTe3 Oenka 1 12.01.2024
18 Hexknerounsle (hopMbl )KMU3HU — BUPYCHI 1 19.01.2024
19 @DOopMBI pa3MHOKEHHUSI OPraHU3MOB 1 26.01.2024
20 Meiio3 1 02.02.2024




21 OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KJIeTOK. OMI0A0TBOPEHHE. 1 09.02.2024
JlaboparopHas padota Ne 4 «3y4deHre cTpOCHUS TTOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax»

22 WHuBuayaibHOE pa3BUTHE OPraHU3MOB 1 16.02.2024

23 I'eHeTrKa — Hayka 0 HACJIEJCTBEHHOCTH M M3MEHUYNBOCTH 1 01.03.2024

24 3aKOHOMEPHOCTH Hacle0BaHUs IPU3HAKOB. MOHOTHOpUAHOE 1 15.03.2024
CKPCIIMBAHHE

25 JurnbpuHoe cKpemuBaHue. 3aKOH HE3aBUCHMOTO 1 22.03.2024
HACJICJIOBAaHUS MPU3HAKOB

26 CueruieHHOE HaclieZloBaHHEe MTPU3HAKOB. JlabopaTopHas padboTa 1 05.04.2024
Ne 5 «M3yyenue pe3yabTaToB MOHOTHOPUHOTO U
JTUTHOPHUTHOTO CKPEITUBAHUS Y APO30(HUITBI HA TOTOBBIX
MHUKPOTIpeIiapaTax»

27 I'eneruka nona. HacrnenoBanue Mpu3HakoB, CIEMJICHHBIX C 1 12.04.2024
TOJIOM

28 HNsmenunBocTs. HenaciieacTBeHHAast N3MEHYHUBOCTD. 1 19.04.2024
JlabopaTtopnast pabota Ne 6. M3yuenne Mo auduKarimoHHOMN
W3MEHYHMBOCTH, TIOCTPOCHNE BApUAIIMOHHOTO psifa U
BapHallMOHHOW KPUBON»

29 HacnencrBennas nsmenunBocth. JlaboparopHas padota Ne 7. 1 26.04.2024
«AHaIM3 MyTauil y 1po30(Quiibl Ha TOTOBBIX
MUKpOIperapaTaxy

30 I'enetunka yenoBeka 1 03.05.2024

31 0O0600menue 1o Teme «HaciaenqcTBEHHOCTh M U3MEHUYUBOCTD 1 17.05.2024

opranu3MoBy .CelleKIus KaKk HayKa M MPOIEecC

32 MeTopl U JOCTHIKEHHSI CEJIEKIIMKM PACTCHUN U KUBOTHBIX. 1 24.05.2024

broTexHoI0THS Kak 0Tpaciib MPOU3BOJICTBA
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11 KJIACC

Ne n/m Tema ypoka KoJun4yecTBo yacoB Jara uzydeHnust
Bcero

1 DBOJIIOIUS U METOBI €€ H3yICHHUSI 1 08.09.2023

2 Wcropus pa3BuTHs IpeaCTaBICHUH 00 BOJIONUU 1 15.09.2023

3 MUuKpO3BOITIOIHS 1 22.09.2023

4 [Tomymsiust Kak JIeMEHTapHAs IUHUIA BUIA U DBOJIOIHH. 1 29.09.2023
JlabopaTtopHnast pabota Ne 1 «CpaBHEeHHE BUIOB 10
MOP(OTIOTHISCKOMY KPUTEPHIO»

5 JIBxyiue cuitbl (3JeMeHTapHbIe (PAKTOPHI) SBOJIOIUN 1 06.10.2023

6 EcrectBennsiii 0TO0p 1 ero hopmbl 1 13.10.2023

7 Pe3ynbTathl 3BOIOLMHN: TIPUCTIOCOOIEHHOCTh OPTaHU3MOB 1 1 20.10.2023
BH1000pazoBanue. JlaboparopHas padota Ne 2 «Onmcanue
MPHUCTIOCOOJICHHOCTH OpraHu3Ma u €€ OTHOCUTEITLHOTO

XapakTepa»
8 HamnpaBnenus u myts MaKpo3BOJIIOIIMH 1 27.10.2023
9 Heob6parumocTts 3BOTIONNAH 1 10.11.2023
10 Wcropust )xu3Hu Ha 3emiie 1 METObI €€ N3YICHUS 1 17.11.2023
11 ['umoTe3bl MpOUCXOXKACHUS KU3HA Ha 3emiie 1 24.11.2023
12 PazButHe xu3HM Ha 3eMiie IO 3paM U IIEpHOIaM 1 01.12.2023
13 OCHOBHBIE ATaIbI BOJIOIUN PACTUTEIBHOTO U dKUBOTHOTO 1 08.12.2023
mupa. [Ipaktrueckas padora Ne 1 «3ydeHre UCKOMaeMbIX
OCTAaTKOB PACTEHUH U )KUBOTHBIX B KOJUICKIUSIX)»
14 CoBpeMeHHasi CUCTeEMa OPraHu4eCKOro Mupa 1 15.12.2023
15 DBOJIIOIHS YeI0BeKa (AaHTPOTIOTEHE3) 1 22.12.2023
16 JIBmoxkymue cuibl ((hakTopbl) aHTPOIIOreHe3a 1 29.12.2023
17 OCHOBHBIE CTaJUH DBOJIOINH YEJIOBEKA 1 12.01.2024
18 UenoBeueckue pachl ¥ IPUPOIHBIC aaNTAIIMN YEeJI0OBEKA 1 19.01.2024
19 PezepBHblit ypok. O0o01meHne no reme «Bo3HUKHOBEHUE U 1 26.01.2024
pa3BHUTHE KU3HU HA 3eMIIe»
20 OKoJIorus Kak HayKa 1 02.02.2024
21 Cpenbl 00UTaHMS U SKOJIOTHYECKHE (aKTOPHI 1 09.02.2024




22 Abuotnueckue akropsl. Jlaboparopras padorta Ne 3. 1 16.02.2024
«Mopdodonoruueckrne 0COOCHHOCTH PACTEHHUH U3 Pa3HBIX MECT
oOutanusy. Jlaboparopuas padota Ne 4. «Bnusinue cBera Ha
POCT ¥ pa3BUTHE YEPEHKOB KOJIEYCa»
23 broTtndeckue GakTopsl 1 01.03.2024
24 DKOJIOTUYECKHE XapaKTepUCTUKH nonyisuuu. [lpakrnyeckas 1 15.03.2024
pabota Ne 2 «IToacuéT MIOTHOCTH MOMYISINI pa3HBIX BHJIOB
pacTeHuin»
25 Coo01iecTBa OpraHn3MoB — OHOIEHO3 1 22.03.2024
26 DKOJIOTUIECKHE CUCTEMBI (IKOCHCTEMBI) 1 05.04.2024
27 OcHOBHBIE TIOKA3aTeNN YKOCUCTEMBI. JKOJIOTUYECKHE 1 12.04.2024
nupamuapl. CBoiictBa skocuctem. Cykieccust
28 [TpupoaHBIE YIKOCUCTEMBI 1 19.04.2024
29 AHTPONIOT€HHBIE SKOCUCTEMBI 1 26.04.2024
30 Brocepa — rinobanbHas sxocucTeMa 3eMITn 1 03.05.2024
31 3aKOHOMEPHOCTHU CYIECTBOBaHUS OMOChEphl 1 17.05.2024
32 UYenoseuectBo B Onochepe 3emnu. CocyiiecTBOBaHUE 1
MIPUPOJIHI U YEIIOBEUECTBA
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

ITonomapesa U. H. buonorus. 11 knacc. YueOnuk. basossiit yposens. ®I'OC.
[Tonomapesa U. H. buosorus. 10 knacc. Yue6nuk. bazossiit ypoBenb. @I'OC.

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
[Tonomapesa U. H. buosorus. 11 xnacc. Yue6nuk. bazossiit ypoenb. @I'OC.
ITonomapesa U. H. buosnorus. 10 knacc. Yue6Huk. bazossiit ypoBenb. ®I'OC.

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bubmmoreka L{TOK https://m.edsoo.ru/7f41aa8c
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[Tpunoxxenue 1

Hopwmsbl oneHnBanust

1. Onenka YCTHBIX OTBETOB YUalIUXCH
Ommemxka «5» cmaeumcst, eciu Y4€enHuK:!

MOKAa3bIBaCT IITyOOKOE W IMOJIHOE 3HAHWE M NMOHMMAaHUE BCETO 00bEMa MPOrpaMMHOTO
Marepuana;

IIOJJHO€ IIOHMMAaHHE CYIIHOCTH pAacCMaTpUBAaEMbIX IIOHATHM, SBJICHUM W
3aKOHOMEPHOCTEM, TEOPH, B3AUMOCBSI3EH;

yYMEET COCTaBHUTh TMOJIHBIN W MPaBWIbLHBIA OTBET HA OCHOBE M3YyYEHHOTO Marepuaa;
yMEET BBIJICATh TJIABHBIE TOJOXKEHHS, CaMOCTOATENIBHO TMOATBEPKIATh OTBET
KOHKPETHBIMH NpUMepaMu, (haKTaMHu;

yMEeT CaMOCTOSITEJIbHO UM  apryMEHTHPOBAHO JejaTh aHaiau3, 0000marh,
YCTaHaBIIMBATh MEXIIpEIMETHbIE (Ha OCHOBE paHee NpPUOOPETEHHBIX 3HAHUMN) U
BHYTPHUIIPEIMETHBIE CBSI3HM, TBOPUYECKHU MPUMEHSIET TTOJTyYeHHbBIC 3HAaHUS B HE3HAKOMOM
CUTYaIIHH;

MOCJIEI0BATENIbHO, Y€TKO, CBSI3HO, 0O0OCHOBAHHO M 0€30IMMO0YHO M3JIaraeT yueOHBIH
Marepuai: JaeT OTBET B JIOTHYECKON TOCIIEIOBATEILHOCTH C WCIHOJb30BaHHEM
MPUHATON TEPMUHOJIOTHH; JENaeT COOCTBEHHBIE BBHIBOJBI, (OPMUPYET TOUYHOE
ONPEEJICHUE U UCTOJIKOBAHNE OCHOBHBIX MTOHATHI, 3aKOHOB, TEOPUIA;

MpyU OTBETE HE TOBTOPSET JOCIOBHO TEKCT Y4eOHHMKA; WH3JIaraeT Marepuai
JUTEPATyPHBIM SI3BIKOM; TIPABUIILHO M OOCTOSTEIHLHO OTBEYAET HA JOMOJHHUTEIIbHBIC
BOIPOCHI YUUTEJIS;

CaMOCTOSITEIPHO M PAIMOHAIBLHO HCIOJIB3yeT HArJAIHbIE MOCOOWs, CIpPaBOYHBIC
Marepuaibl, YYCOHHK, IOTOJHHUTEIbHYIO JIUTEPATypy, MEPBOMCTOYHUKHU; TPUMEHSET
CHUCTEMY YCJIIOBHBIX 00O3HAYCHUHN MPU BEJICHWU 3aIUCEH, COMPOBOXKIAIOIINX OTBET;
HCIIOJIB3YET JIJIsl JOKA3aTeIbCTBA BHIBOIBI M3 HAOIIOACHHH U OTIBITOB;
CaMOCTOSITEJIPHO, YBEPEHHO M 0€30MHMO0YHO NMPUMEHSICT TOJyYeHHbIE 3HAHUS B
penieHuy mpooJeM Ha TBOPUYECKOM YpPOBHE; JOMyCKaeT He Oosiee OJHOrO HeaoveTa,
KOTOPBIN JIETKO MCIIPABIISET MO TPEOOBAHUIO YUUTENIS; UMEET HE0OXOAMMbIC HaBBIKH
paboThI C MpUOOpaMu, YepTEIKAMH, CXeMaMH U TpadiKaMu, COMTyTCTBYIOIIMMH OTBETY;
3aIMCH, COMTPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ommemxka «4» cmaeumcs, eciu Y4€eHuK:

MOKa3bIBACT 3HAHUA BCCTO HM3YUCHHOI'O HNPOTPAMMHOI'O0 MaTcepuaja. HaCT IOJIHBIM
HpaBI/IHLHHﬁ OTBCT Ha OCHOBC MH3YYCHHBIX Teopnﬁ; AOITYCKACT HE3HAYUTCIIbHBIC
OIIMOKU U HEAOYCThI IIPU BOCIHPOU3BCACHUN HN3YUYCHHOI'O MaTcpuaja, OIpCACIICHUA
HOHHTHﬁ, HCTOYHOCTH IIPU HCIIOJIb30BAHUWMU HAYYHBIX TCPMHUHOB HJIM B BBIBOJAX U
O606H.[€HI/ISIX u3 Ha6J'IIOI[eHPII>i H OIIbITOB; MaTcpuall u3jaract B onpeneneHHoﬁ
JIOTUYECKOM MOCJICHOBATCIIBHOCTH, ITPHU 9TOM HNOIIYCKACT OAHY Herpy6y10 OI_HI/I6Ky NI
He Oouee ABYX HCAOYCTOB U MOKCT UX UCHPABUTL CAMOCTOATCIILHO IIPpU Tpe6OBaHI/II/I
Wi IIpu HEOOJIBIION nomMomu npenoAaBareiisi, B OCHOBHOM YCBOUII y‘le6HHI>i
MaTepual; NMoATBCPKAACT OTBCT KOHKPCTHBIMHU IIPUMEPAMU; IIPABUIIBHO OTBCUACT HaA
AOIIOJIHUTECIIbHBIC BOIIPOCHI YUUTCIIA,

YMEET CaMOCTOATCIIbHO BBIJACIIATH I'NIABHBIC ITOJIOKCHHA B U3YUCHHOM MAaTCEpHaJIC; Ha
OCHOBAaHHUH (l)aKTOB H MIOpuUMEpoB O606H.[8.TB, ACJIaTb BBIBO/JIbI, YCTAHABJIMBATb
BHYTPUIIPCAMCETHBIC CBA3U. HpI/IMCHHCT NOJIYYCHHBIC 3HAHHA Ha IIPAKTUKE B
BUJIOU3MEHEHHOM CUTyaluu, CO6JIIOI[8.CT OCHOBHBIC IIpaBUJIa KYJBTYPbI yCTHOI>'I u
MHUCbMEHHOM pcyuu, UCIIOJIBb3YCT HAYYHBIC TCPMHUHBI;



HEe o0JiaJaeT JOCTATOYHBIM HAaBBIKOM pa0OThI CO CHPABOYHOW JUTEPaTypoH,
y4eOHUKOM, TIEPBOMCTOYHHKAMH (IIPaBUJIBHO OpPUEHTHUPYETCsA, HO paboTaer
MemneHHo). Jlomyckaer HerpyOble HapylmieHHs MpaBHi O(GOpMIICHHS HHUCBMEHHBIX
pabor.

Ommemxka «3» cmaeumcst, eciu Y4€enHuK:

YCBOWJI OCHOBHOE COJIepKaHHE y4eOHOro MaTepHalia, MMeeT MpOoOesbl B YCBOSHUU
Marepuaiga, HE MPENATCTBYIOIIHE JajJbHEHIIEMY YCBOCHHIO IMPOTPaMMHOIO
MaTepualia; MaTepuall M3jaraeT HeCUCTEeMaTH3UPOBAaHHO, ()parMEeHTapHO, HE BCETIa
IIOCJIEIOBATEIIBHO;

MOKa3bIBa€T HEIOCTATOYHYIO C(OPMUPOBAHHOCTH OTAEIbHBIX 3HAHUM U yMEHUH;
BBIBOJIBI 1 0000I1IEHNS apTyMEHTUPYET Cl1ab0, TOMyCKaeT B HUX OLINOKY;

JOMYCTUN OMMOKM M HETOYHOCTHM B HCIOJIb30BAaHUM HAyYHOM TEPMHUHOJIOTHH,
OTpeJieNieHus] TOHATUN Jall HEeJIO0CTAaTOYHO YETKHE, HE HCIO0JIb30BaJl B KauyecTBE
JIOKa3aTelbcTBa BBIBOJBI M O00OOIICHUS W3 HAOMIOACHHM, (DAKTOB, OMBITOB WM
JOTTYCTUJI OIIUOKU IIPU UX U3JI0KEHUU;

WCIIBITHIBAET 3aTPY/IHEHUS B IPUMEHEHUN 3HAHUN, HEOOXOAUMBIX Ui pelleHus 3aa4
Pa3IMYHBIX THUIIOB, NMPU OOBSICHEHHMH KOHKPETHBIX SIBJICHUH HAa OCHOBE TEOPHIl U
3aKOHOB, WJIM B TIOJITBEPK/IEHUU KOHKPETHBIX IPUMEPOB NMPAKTUYECKOTO TPUMEHEHUS
TEOPHIL;

OTBEYAET HEIMOJIHO Ha BOIMPOCHI yUUTeENs (YIIycKasi U OCHOBHOE), WM BOCIIPOU3BOAUT
coJlep’KaHHe TeKCTa yueOHMKa, HO HEJOCTATOYHO NMOHUMAET OTIENIbHbIE MOJI0KEHHUS,
MMeIolMe Ba)KHOE 3HAYEHHUE B ITOM TEKCTE;

oOHapy)KMBaeT HEIOCTaTOYHOE TMOHMMAaHHWE OTHAEIbHBIX  IOJOXEHUH  Mpu
BOCTIPOM3BEICHUHM TEKCTa ydeOHWKA (3amuceil, NMEePBOMCTOYHUKOB) WA OTBEYACT
HEMOJIHO Ha BOIIPOCHI YUUTENs, JOMYyCKasi OJIHY - B TPyOble OIIHUOKH.

Ommemxka «2» cmaeumcs, eciu Y4eHuK:!

2.

HE YCBOWJI M HE PACKPBLI OCHOBHOE COJICpP)KaHUE MaTepuaia; He JeJacT BBHIBOJIOB H
000011IeHMI;

HE 3HACT W HE IOHMMACT 3HAYMTEIbHYI) WM OCHOBHYH) YacTh IPOrPAMMHOTO
MaTepualia B mpezesiax oCTaBICHHBIX BOIIPOCOB WM UMeeT ¢1ab0 chopMUpOBaHHEIE
Y HETOJIHBIC 3HAHMS U HE YMEET MPUMEHSTh UX K PEIICHUI0 KOHKPETHBIX BOIIPOCOB H
3aja4 1o o0pasiy;

Ipu OTBETE (Ha OJMH BOIPOC) JOIyCKaeT Oosiee NBYX I'pyObIX OMMOOK, KOTOPHIE HE
MOJKET MCIPABUTH JIAXKE MPU MOMOIIU YUUTEIIS;

HE MOXET OTBETUTh HU HA OJIUH UX MOCTABJICHHBIX BOIIPOCOB;

MOJIHOCTBIO HE YCBOWJI MaTepHall.

OueHka BbINOJHEHUS MPAKTHYECKUX PadoT

Ommemxka «5» cmaesumcst, eciu Y4eHnuK:

IpaBHUJIbHO OIIPCACIINII ILCJIb OIIbITa W BbIIIOJHHII pa60Ty B IIOJIHOM 0OBEME B
COOTBETCTBHH C HHCTPYKHHCIZ C CO6J'II-OI[CHI/IGM HeO6XO,Z[I/IMOI7I IIOCICI0BATCIIBHOCTHU
IIpOBCACHUA OIIBITOB U H3MepeHHI>i;

BCC OIIBITBI IIPOBCJII B YCIOBUAX U PCKHUMAX, O660HC“IHB&IOH.IHX MMOJIy4eHHuC
PE3YJIbTATOB U BBIBOJOB C HanOOJIbIICH TOYHOCTBIO,

HAaY4YHO I'paMOTHO, JIOTUYHO OIIUCAJI Ha6J'IIO,Z[eHI/I$I n C(l)OpMPIpOBEUI BBIBOJbI U3 OIIbITA.
B NpEACTAaBJICHHOM OTUCTC MMPABUJIBHO U AKKYPATHO BBITIOJIHUII BCC 3aIIUCH, Ta6J'II/II_U>I,
PUCYHKH, YCPTCIKH, Fpa(l)I/IKI/I, BBIYMCICHUA U COCIIAa]I BBIBOIbI,

OpOoABIIACT OPraHU3allUOHHO-TPYAOBBIC YMCHUA (HOI{I[Cp)KI/IBaeT YUCTOTY pa6oqero
MCCTa U NIOPAAOK Ha CTOJIC, S(KOHOMHO HCIIOJIB3YCT paCXOAHBIC MaTepI/IaJ'ILI);



AKCIIEPUMEHT OCYIIECTBIISIET M0 IUIAHY C YYETOM TEXHUKU OC30MAaCHOCTH M IPAaBHI
paboThI C MaTepuaiaMi U 000PYIOBAHUEM.

Ommemxka «4» cmaeumcst, eciu Y4€RUK 6blNOJIHUIL mp€606’aHMﬂ K OYEHKe «5», HO:

ONBIT TMPOBOJWUI B YCIOBUAX, HE OOECHEUYMBAIOIIMX JOCTATOYHOW TOYHOCTU
U3MEPEHUN;

OBUTO JOMYIIEHO JBa — TPH HEIOYeTa MM OoJiee OJHOW rpy0oil ommOKH U OJHOTO
HeJlo4ueTa.

HKCTIEPUMEHT TMPOBEACH HE MOJHOCTHIO WM B ONMCAHWM HAONIONEHWH M3 OIBITa
YUEHUK JIOTYCTUJI HETOYHOCTH, BBIBOJIbI CZIE€JI1aJl HETIOJIHBIE.

Ommemxka «3» cmaeumcst, eciu Y4eHuK:!

MPAaBUIILHO OIPEIENMII LENb OIbITa; PadOTy BBHIMOJHSAET MPABIIFHO HE MEHEEe 4YeM
HATOJIOBUHY, OJJHAKO OO0BEM BBITIOJHEHHOW YaCTH TaKOB, YTO ITO3BOJISET IOJIyYHTH
MIPaBWJIBHBIE PE3YIBTAThI U BBIBOJIBI IO OCHOBHBIM, TIPUHITUITHAIBHO BOXKHBIM 33/1a9aM
paboTHI.

noaoop 06opynoBaHus, 0OBEKTOB, MAaTEPHANIOB, a TakXKe PaOOThHI MO HAYaIy OIbITa
MIPOBEN C TIOMOMIBIO YYHUTEINS;, MM B XOJI€ TIPOBENEHHSI OIbITa U M3MEPEHUHN OTIbITA
ObUTH JTOMYILIEHbI OITUOKH B ONMCAaHUM HAOMI0AeHUH, (JOPMYITUPOBAHUH BHIBOJIOB;
OTBIT TPOBOJMJICS B HEPAIMOHATBHBIX YCIOBHSX, YTO TPHUBEIO K TOJTYUYECHHIO
pe3ynbTaTOB C OOJBIIEH MOTPENTHOCTHIO; MJIM B OTYETE OBUIM JOMYIICHBI B OOmIeH
CII0)KHOCTH HE 00Jiee IBYyX OMIMOOK (B 3aIHCSAX €IMHUI], N3MEPEHUSX, B BBIYUCICHUSX,
rpadgukax, TabauIax, cxemax, u T.J.) HE MPUHIIUIHAIBLHOTO I JAaHHOW pPabOThI
XapakTepa, HO TIOBIIUSBLINX HA PE3Yy/IbTAT BHIIOJHEHHUS;

JOTMYCTUJI TPpyOyro omuOKy B XOJ€ IKCIepuMeHTa (B OOBSICHEHUH, B 0(DOPMIICHUH
paboThl, B COOIOICHUH MTPABUJI TEXHUKH 0€30MaCHOCTH MpHU paboTe C MaTepuaiaMu 1
000pyI0BaHUEM ), KOTOPAsI HCTIPABIISICTCS 10 TPEOOBAHUIO YIUTEIIS.

Ommemxka «2» cmaeumcs, eciu Y4€eHuK:

3.

HE OTPEACIHII CAaMOCTOSTEIBHO IIENb OIBITA: BBIOJHUI PabOTy HE MOJIHOCTHIO, HE
MOJTOTOBUJI HY)KHOE 000py/IoBaHHE (HE TOTOBST MO OMOJOTMH M XUMHH) U 00bEeM
BBITIOJTHEHHOW 4acTH paboThl HE TIO3BOJISIET C/IENATh PAaBUIIBHBIX BHIBOJIOB;

OTIBITHI, U3MEPCHUSI, BBIYUCIICHUSI, HAOIIOICHUS IPOU3BOIMIIMCH HETIPABUIILHO;

B XOJle pabOThl U B OTYETC OOHAPYKWIHCh B COBOKYITHOCTH BCE HEIOCTaTKH,
OTMEYCHHBIC B TPEOOBAHMSIX K OLIEHKE «3»;

nomycTuia JiBe (M Oojee) rpyObie OMIMOKM B XOJI€ SKCIEPUMEHTA, B OOBSICHEHUH, B
odopmIIeHHH pabOTHI, B COOJIFOICHUH TPABUJI TEXHUKH 0€30TacHOCTH MpHU paboTe ¢
BelleCTBaMU U 00OPYJIOBaHUEM, KOTOPbIE HE CMOT UCIPABUTh JaKe 1O TPEOOBAHHIO
YUUTEJIS;

MOJIHOCTBIO HE CyMell HayaTh U O(QOPMHTH OTIBIT, HE BBIMOJHSI PadOTy; MOKazal
OTCYTCTBHE OSKCIIEPUMEHTAIBHBIX YMEHHW; HE coONojal Wik rpy0o Hapyian
TpeOoBaHus 6€30MaCHOCTU TPYy/a.

OueHka BbINOJHEHNS] KOHTPOJIBHBIX MUCbMEHHBIX PA00T M0 XMMHHU U OHOJIOTHH:

Ommemxka «5» cmaesumcst, eciu Y4eHnuK:

BeimoaHun paboTy MoJIHOCTBIO 6€3 OIHUO0K U HEJOUYETOB.

Ommemxka «4» cmaeumcst, eciu Y4€eHuK:

Brinmoanun pa60Ty MOJIHOCTHIO 0e3 OImMOOK U HEAOYCTOB, HO IIpHU HAJIMYNU B HEM He
Oonee OJIHOM FPY60ﬁ OIIIMOKHU U OJHOIro HEA04YCTAa, HE Ooltee TPEX HCAOUYCTOB.

Ommemxka «3» cmaesumcst, eciu Y4€enuK:

BrimonHun npaBuiibHO HE MeHee 2/3 Bceil paboThl WM JIOMYCTUN HE OoJiee OHOM
rpyOoit ommOKM M JABYX HEJOYETOB; HE Oojee OqHOW rpyOoOl W OJHOW Herpyooin



omunOku; He Ooyiee Tpex HErpyObIX OmHMOOK; OJHOW HerpyOoil ommOKH u Tpex
HEJIOYETOB; MPH HAJTMYUH YETHIPEX-TISITH HEIOYETOB.

Ommemxka «2» cmaeumcst, eciu Y4€enuK:

Beimonaun paboTy, B KOTOPO# YHCII0 OMKUOO0K M HEIOUETOB MPEBBICHIIO HOPMY OIICHKH
«3» WK BBIIIOJIHEHO TPABUIIBHO MeHee 2/3 Bcei paboThI.

[Tpu orieHKe 3HAHMIA, yMEHUH 1 HABBIKOB, YIAILTUXCS CIEyeT yUYUTHIBATh BCE OMHOKH (TpyObIe
1 HerpyObIe) ¥ HEAOYETHI.
['pyOBIMU CUUTAIOTCS CIICAYIONINE OITHOKH:

HE3HAHUE OTPEJICIICHHS] OCHOBHBIX MOHSATUH, 3aKOHOB, MIPABUJI, OCHOBHBIX IMOJIOKECHHIA
TEOpUH, He3HaHue ¢GOopMyI, OOUIECTPUHATHIX CHUMBOJIOB OO0O3HAYCHUN BETUYHH,
eVHUI] UX U3MEPEHUS;

HE3HAHWE HAUMEHOBAHUN €TMHUI U3MEPEHHUS;

HEYMEHUE BBIJICIUTh B OTBETE IJIABHOE;

HEYMEHUE TPUMEHATH 3HAHUS ISl PEIICHUS 33/1a4 U OOBSICHEHUS SIBJICHU;

HEYMEHUE JIeJIaTh BBIBOJIBI M 0000IIICHNS;

HEYMEHHE YUTATh U CTPOUTH IPAPUKH ¥ MPUHITUITHATHLHBIC CXEMBI;

HEYMEHHE TOJATOTOBHTHh YCTAHOBKY WJIM J1aboparopHOoe 000pYyI0BaHHUE, TPOBECTH
OTIBIT, HAOJIO/IEHNU S, HEOOXOUMBIE PacueThl WU UCIOJIb30BATh MOTYYCHHBIC JaHHBIC
JUTSI BEIBOJIOB;

HEYMEHHE T0JIh30BATHCS MEPBOMCTOYHUKAMH, YICOHMKOM U CITPABOYHUKAMU;
HapyIIeHne TEXHUKNA 0€30MMacHOCTH;

HEeOPEKHOE OTHOIIICHHE K 000pYI0BaHHIO, TPHUOOpPaM, MaTeprasaM.

K HerpyObim ommbkam ciieryeT OTHECTH:

HETOYHOCTHh (POPMYIHUPOBOK, OMPECICHUH, MOHITHMA, 3aKOHOB, TCOPHUH, BhI3BAHHAS
HETIOJTHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OTIPEICIISIEMOTO TIOHITHS WIIH 3aMeHo# 1-2
U3 3TUX MPU3HAKOB BTOPOCTETIEHHBIMH;

OLIMOKU TIpU CHATHUU TOKa3aHUM C W3MEpPUTENbHBIX MPUOOPOB, HE CBA3AHHBIE C
OTpeJiefIecHUeM IeHbl JeJCHMs IIKalbl (HalpuUMep, 3aBUCSIIHE OT PACIOJIOKECHUS
M3MEPUTENbHBIX TPUOOPOB, ONITUYECKHE U JP.);

OLIMOKY, BBI3BAHHBIE HECOONIOJICHWEM YCIIOBUN NMPOBEACHUS OIbITa, HAOMIOACHUS,
YCIIOBHH paboThl IpHOOpa, 000PYI0OBAHHS;

OLIMOKK B YCIIOBHBIX OO0O3HAYEHHUSX HA MPUHIMUIHUAIBHBIX CXeMaX, HETOYHOCTb
rpaduka (HarpuMep, U3MEHEHHE yrila HaKJIoHa) U Jp.;

HEpalMOHANBHBI METOJ| peuIeHHs 3aJauyd WM HEJOCTaTOYHO MPOJYMAaHHBIN IUJIaH
YCTHOTO OTBeTa (HApyIICHHE JIOTMKH, MOJMEHa OTAENbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMHU);

HepalMOoHAIbHBIE METOABI PA0OTHI CO CIIPABOYHOMN U APYTOU JIUTEPATYPOU;

HEYMEHHUE pelliaTh 3aJa4u, BBIOIHITH 3a/1aHus B 0OIIEM BUIE.

Henoueramu ABISIOTCS:

HepalMOHANbHBIE MPHEMbl BBIYUCICHUN U MPeoOpa3oBaHUi, BHITIOJHEHHS OIBITOB,
HaOJII0ICHUH, 3a1aHUI;

OIIMOKY B BBIUMCICHUSX (apupMETHIECKHE — KPOME MAaTEMAaTHKH);

HeOpeKHOEe BHITIOTHEHHE 3aMKCeid, YepTexKeid, cxeM, TpaduKoB;

opdorpadudecke u MyHKTyallMOHHBIE OUTHOKH (KPOME PYCCKOTO S3bIKA).



[Tpunoxxenue 2
®opmsbl yuera paboueil IporpaMMbl BOCTIMTAHHS

Ota paboTa OCYIIECTBIISCTCS B CIACIYIOUINX (popMax:

e noOyxaeHre 00yJaronmxcs COOM0AaTh Ha YPOKe OOMIETIPHHATHIE HOPMBI TIOBEICHUS,
npaBuiia OOMICHUS CO CTApPIIUMU (TIeIarorn4ecKuMu pabOTHUKAMHU) M CBEPCTHUKAMHU
(oOyJarormuMucCs ), TPUHIIUAIIBI YIeOHOW TUCIMIUIMHBI K CAMOOPTraHU3allnH;

® [IpUBJICYECHUE BHUMAHMS OOy4alOUUMXCAd K IEHHOCTHOMY acCIEeKTy M3y4aeMbIX Ha
ypOKax TMpeIMEeTOB, SIBJICHUH, COOBITUH Yepe3: JAEMOHCTPALUIO0 OO0Yy4aroUIMMCS
MIPUMEPOB OTBETCTBEHHOTO, TPAK/IAHCKOTO MOBEJCHMS, TPOSBICHUS YEIOBEKOIIOOUS
u J00pocepiedHOCTH; OOpallleHue BHUMaHHUs Ha HPAaBCTBEHHBIE aCHEKThl HAYYHBIX
OTKPBITHM, KOTOPBIE M3y4alOTCAd B JAHHBIM MOMEHT Ha ypOKE; Ha SIPKUX ACITeNIeH
KYJIbTYpBbI, YUEHBIX, IOJIMTUKOB,CBSI3aHHBIX C U3y4aeMbIMHU B JaHHBI MOMEHT TEMaMH,
Ha TOT BKJIaJl, KOTOPBIM OHU BHECIIW B Pa3BUTHE HAIIEH CTPAHbl U MUpPA, HA JOCTOMHbIE
NnoApakaHusl IpUMEpbl UX >KU3HH, HA MOTHBBI MX IOCTYIIKOB; HCIOJIb30BaHHE Ha
ypokax uH(pOpMalMM, 3aTparuBarolleil Ba)KHbIE COLMAIbHBIE, HPABCTBEHHBIE,
3TUYECKHE BOIPOCHI;

® 1CIIOJIb30BaHME BOCIUTATEIbHBIX BO3MOKHOCTEHM coJiepkaHusi yueOHOro mpenMera
s opMUpOBaHUSA y OOYy4YaroOUIMXCS POCCUMCKUX TPAJUIUOHHBIX JIyXOBHO-
HPaBCTBEHHBIX U COIMOKYJIBTYPHBIX IEHHOCTEH depe3 MmoadOp COOTBETCTBYIOLIUX
TEKCTOB JIJIsl YTCHUS, IPOOJIIEMHBIX CUTYaIIUN JUTsl OOCYXK/IEHUS B KJIacce;

® UHUIMHMPOBAHUE OOCYKICHWH, BBICKA3bIBAHMH CBOErO0 MHEHHs, BBIPAOOTKH CBOErO
JMYHOCTHOTO OTHOIIEHMSI K U3y4aeMbIM COOBITHSM, JIULAM;

® BKJIIOYEHHE B YPOK UTPOBBIX NPOLEIYP, KOTOPBIE IOMOTAIOT MOAEPKAaTh MOTHBALIAIO
oOyyaromuxcs K MOJY4YEHUIO 3HAHUH, HAJA)KMBAHUIO MO3UTHUBHBIX MEKIMYHOCTHBIX
OTHOILLIEHHUH B KJ1acce, MOMOTAIOT YCTaHOBIIEHUIO T0OpOXKeIaTeabHON atMochepbl BO
BpeMs ypOKa;

® [pPUMEHEHHE Ha YPOKE WHTEPaKTUBHBIX (opM pabOThl, CTUMYIUPYIOIIUX
[103HABATEIbHYIO MOTHBALIMIO O0yYarOIUXCS;

® [IPUMEHEHHME TpPYyNIOBOW pabOThl MM PabOTHl B Iapax, KOTOpbIE CHOCOOCTBYIOT
pa3sBUTHIO HABBIKOB KOMAaHIHOW pabOThl M  B3aUMOJCHUCTBUIO C JPYrUMHU
00yJaroIMMUCH;

e BHIOOpP UM HCHNOJNB30BAaHME HAa YPOKAX METOJOB, METOJUK, OKa3bIBAIOIIMX
BOCIIUTATEJIbHOE BO3JEHCTBUE HA JMYHOCTb B COOTBETCTBUU C BOCHUTATEIIBHBIM
UJI€AIIOM, LIEJIBIO U 337ja4aMy BOCIIUTAHUS;

® VHULIMHAPOBAHHE U MOJAJEPKKA HCCIEAOBATEIbCKON AEATEIBbHOCTU UIKOJBHUKOB B
(dopme BKJIIOUEHHE B YPOK pa3IMYHBIX MCCIENOBATENBbCKUX 3a/JaHUM, 4YTO Jaer
BO3MOKHOCTh OOYYarOLUIMMCSI MPHOOPECTH HaBBIKM CaMOCTOSTEIBHOTO pELIeHHs
TEOpPETUYECKOM NpoOJIeMbl, FreHepUpoBaHU U OPOPMIICHHSI COOCTBEHHBIX THMIIOTE3,
YBOKUTENBHOTO OTHOLIEHUS K YYXHM HJIesIM, HYOJMYHOTO BBICTYIUICHUS,
apryMEHTHPOBAHMS U OTCTaWBaHUS CBOEH TOUKHU 3pEHUS;

® YCTaHOBJICHHE YBAXHUTEIbHBIX, JOBEPUTEIIbHBIX, HE(POPMAILHBIX OTHOIIEHUIN MEXY
YUUTETIEM U YYEHUKAMHU, CO3/IaHHE Ha YPOKaX IMOILMOHAIBHO-KOM(OPTHON Cpeb



		2024-01-29T00:38:10+0700
	Бабинчук Наталья Владимировна




