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INOACHUTEJIbBHASA 3AIINCKA

[Ipu paspaboTke mnporpaMmbl TO OHWOJOTHU TEOPETHUYECKYI0 OCHOBY ISt
OTIpEICICHHUS] TOAXOA0B K (DOPMHUPOBAHHMIO COACPKAHUS yYeOHOTO MpeaMeTa
«buosorus»  cocraBWIM: KOHIENTyajdbHble mnosoxkeHus DIoC COO o
B3aMOOOYCIIOBJICHHOCTH IICJICH, COJIepKaHUsI, pe3yJbTaTOB 00yUeHHUS U TpeOOBaHUI
K YPOBHIO TIOJATOTOBKH BBITYCKHHKOB, MOJOKEHUS 00 OOIMX MENISIX W MPUHITUIAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMbl CpPEIHETO  OOIIero
oOpazoBanus B Poccuiickoit denepanuu, a Takke IOJOXKEHHS O crenuduke
Owosioruu, e€ 3HAYCHWH B TO3HAHMM SKUBOM TMPUPOABI U  OOECICUYCHUH
CYILIECTBOBAaHMS uYejloBeueckoro oOmiectBa. CorjlacHO Ha3BaHHBIM TIOJIOKEHUSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH 1 €€ CTPYKTYpa.

[Iporpamma mo O6monoruu Ja€T MpencTaBlIeHUE O IEsIX, 00 o0Iel cTpareruu
OoOy4eHHMsI, BOCIIUTAHUS M PA3BUTHUSI OOYYAIOIINXCS CPEACTBAMU yu4eOHOTO MpeIMeTa
«buonorusy, onpenenseT o0A3aTENbHOE MPEAMETHOE COACpPKAHUE, €T0 CTPYKTYPY,
pacripefieJieHue Mo pasfeiaM M TeMmaM, PEKOMEHIYEMYI0 TOCJIeI0BATEIIbHOCTD
M3y4YeHUs] y4eOHOro maTepuaia ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTMKM O0Opa30oBaTEIbHOrO Mpoliecca, BO3PACTHBIX  OCOOCHHOCTEH
oOydJarommxcs.

B nporpamme mo 61o0ruM TakKe YUYUTHIBAIOTCS TPEOOBaHUS K INIAHUPYEMBIM
JUYHOCTHBIM, METalmpeJAMETHBIM M TMPEAMETHBIM pe3yJbTaTaM OOydYeHHUs B
dbopMUpPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHON IEATEIbHOCTH/Y4eOHBIX
JEUCTBUN 00YJaIOUIUXCs IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B mporpamme mo Ouonorun (10—11 kmaccel, 6a30BBI ypOBEHb) peaan30BaH
OPUHIIMI TPEEeMCTBEHHOCTH B HM3YYCHMHM OWOJIOTMH, Ojarojgapsi 4emy B HeH
MPOCMATPUBACTCS  HAMNPABICHHOCTh HAa  pa3BUTHUE 3HAHWM, CBSI3aHHBIX C
GbopMUPOBAHUEM €CTECTBEHHO-HAYYHOT'O MHPOBO33PEHHUSI, IICHHOCTHBIX OpPUEHTAIIUMA
JMYHOCTH, IKOJIOTHYECKOTO MBIIIJICHUS, TPEICTABIIEHUH O 37JJ0POBOM 00pa3e KU3HU
1 OCpEeXHBIM OTHOIICHUEM K OKpYXarolier mpupoaHou cpene. [loatomy Hapsay c
M3y4yeHHEM OOIeONOIOTUUECKUX TEOpUM, a TaKXke 3HAaHUHW O CTPOCHHUM >KUBBIX
CUCTEM Pa3HOTO paHTa U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX IMPOIECCOB B
nporpaMme Mo OUOJIOTUM YJE€JICHO BHUMAaHUE WCIOJIb30BAaHUIO MOJYYEHHBIX 3HAHUM
B TIOBCEHCBHOW >KM3HM IS PEIICHUS NPUKIAAHBIX 3aJady, B TOM YHCIE:
MpoHIIaKTUKKA HACIEACTBEHHBIX 3a00J€BaHUN YEJIOBEKa, MEIUKO-TE€HETHUYECKOTO
KOHCYJIbTUPOBaHMS, OOOCHOBAaHHSI SKOJOTHMYECKU I11€JIECOOOPA3HOr0 TMOBEACHUS B
OKPYKAIOIIEH TMPUPOJHOM CPENEC, aHAIM3A BIUSAHUS XO3AWCTBEHHOM NEATEIBHOCTH
YeJIOBE€Ka Ha COCTOSIHUE MPUPOJHBIX U HUCKYCCTBEHHBIX JKOCHUCTEM. Y CUJICHUE
BHUMaHHS K TPUKIAAHOW HAMpPaBJICHHOCTH YydeOHOoro mpenmera «buomorusy»
MIPOJIMKTOBAHO HEOOXOJAMMOCTBIO O0ECIeUeHUs YCJIOBHM MJisi PEIICHHS OJHON U3
aKTyaJbHBIX  3aJa4  IIKOJHHOTO  OHMOJIOTMYECKOro  00pa3oBaHMs, KOTopas



npeanonaraer (GpopMupoBaHuE Yy OOYy4YaIOIIMUXCA CHOCOOHOCTH aJalTUPOBATHCA K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpeHero o61iero 00pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obOecneunBaeT (popMuUpoBaHHE y OOYYAIONMUXCS TMPEACTABICHUN O HAayYHOU
KapTHHE MHpa, pacmupseT u o0000maeTr 3HaHUS O JKUBOW mpupoae, e€
OTJIMYWTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHuM3allid W 3BOJIIOLUU, CO3MAET
YCIJIOBHUSI JIJIs1: TTIO3HAHUS 3aKOHOB SKMBOU MPUPOIbI, PopMUpOBaHUs (HYHKIIMOHATIBLHOM
IPaMOTHOCTH, HaBBIKOB 3/I0POBOTO M 0e30MacHOro o0Opasza »KU3HHU, SKOJIOTUYECKOTO
MBIILIEHUS, UEHHOCTHOTO OTHOIIECHHUS K )KMBOU MPUPOJIE U YEITOBEKY.

Bonbioe 3HaueHue OMOJIOrUS UMEET TaKKe I PELICHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIUX 33/1a4 CPEIHErO 00IIero 00pa3oBaHus, COLMAIU3AIMN 00yYaIOUXCsl.
N3yueHne ounonoruu obecreunBaer yCIOBUS TUISL dbopmupoBaHus
WHTEJUICKTYallbHBIX, ~KOMMYHHUKAITMOHHBIX W  HWH()OPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, CIIOCOOCTBYET HWHTErpAllMM OMOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JAPYTUX Y4EOHBIX MPEIMETOB, B YaCTHOCTH, DUBUKHU, XUMHUH U
reorpaduu. Ha3BaHHBIE TNOJOXEHUS O TMpeAHa3HAYEHUU YYEOHOro MpeaMeTa
«buonorus» cocTtaBuIM OCHOBY [UIsl OIpEAENEeHUs MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHIO €TI0 COJIEPKaHUS, MPEICTABIEHHOTO B IPOrPAMME O OHMOJIOTHH.

Otb6op conepkaHust yuyeOHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYILIECTBIEH C MNO3ULUI KyJIbTypocOOOpa3HOro IMOAXO0/a, B COOTBETCTBHM C
KOTOPBIM OOydYaroniuecss JOJKHBI OCBOMTH 3HAHUSI U yMEHUS, 3HAYUMBIC IS
(dbopmupoBaHus OOLIEH KYJIbTYpbl, ONPEAEISAIONINE aJIeKBAaTHOE MMOBEICHUE YETIOBEKA
B OKpYy’XKarolled MPUPOJHON cpelie, BOCTPEOOBAHHbIE B TMOBCEIHEBHOM XKU3HU U
PaKTUYECKON aAesTenbHOCTH. Ocoboe MEecTo B 3TOM CUCTEME 3HAHMM 3aHUMAIOT
AJIIEMEHTHl  COJIEP)KaHUs, KOTOpble CIyXaT OCHOBOM g  (OpMUPOBAHUSA
IIPEJICTABJICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHE MUPA U LIEHHOCTHBIX
OpUEHTAUHUAX JIMYHOCTH, CHOCOOCTBYIOUIMX T'yMaHHM3aluud  OHOJOTHYECKOIrO
oOpa3zoBaHus.

CTpykTypupoBaHHe coAepkKaHHs Y4eOHOro maTepuana B Mporpamme [0
OMOJIOTMM OCYUIECTBJIIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAUYEHHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTSIX KUBOW MPHUPOABI, O €€ YpOBHEBOM OpraHuzalvu U
HBOJIIOLMU. B COOTBETCTBUUM C 3TUM B CTPYKType ydeOHOro mpeamera «buosorus»
BBIJICJICHBI CIEAYIOIINE CoJiepKaTelibHble JTUHUU: «buonorusa xak Hayka. Merozabl
Hay4yHOTO TMO3HaHus», «Kierka kak Owonoruueckas cuctemay, «OpraHusM Kak
Ouonornueckas cucrema», «CucreMa U MHOrooOpa3ue OpPraHHMYECKOro MHPay,
«DBOIOIUS KUBON MPUPOAB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

[enr wuzydenuss ywyeObHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHHE  OOy4YaloIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(YHKIHMOHAIBHOM
OpraHM3allMM JKUBBIX CHCTEM PA3HOT0 paHra U NpuoOpeTeHrne YMEHHUI UCIOIb30BaTh
OTU 3HAHUS JJISi TPAMOTHBIX JEHCTBUN B OTHOIICHHH OOBEKTOB KUBOW MPUPOJLI U
pelIeHUs Pa3IMYHbIX KU3HEHHBIX TPOOIEM.



JocTkenue 1enu u3ydeHusi yuyeOHoro mnpenmera «buonorusi» Ha 6azoBoM
YpOBHE 00€CIeUnBAETCS PEIICHUEM CIEAYIOIMINX 3a/1ay:

OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl 3HAHUM O OHOJIOTHUECKUX TEOpHsIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIOTE3aX, MpaBWJIax, CIYXaldX OCHOBOM
st (OpMUPOBAHUS TIPEACTABICHUN O E€CTECTBCHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAy4YHOTO IO3HAaHWS, CTPOCHHH, MHOTOOOpa3HUH U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOIO YPOBHSI OpPraHHU3allid, BBIJAIOIIUXCS OTKPBITHSIX M COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUe Yy OOYYaIONMIUXCS TTO3HABATENbHBIX, WHTEIUICKTyAIbHBIX |
TBOPYECKUX CIOCOOHOCTEM B MpOIIECCE aHallM3a JIaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAy4HBIX B3TJSJ0B, WACH M TOAXOJOB K HU3YYEHHUIO >KHUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpTaHU3AIUY;

CTaHOBJEHHE Yy oOydaromuxcss o0meld KydabTypbl, (YHKIMOHATHLHOU
TPAaMOTHOCTH, Pa3BUTHC YMCHHU OOBSCHATH M OIICHWBATH SIBICHHS OKPYKAIOIIETO
MUpa >KUBOU MPUPOBLI HA OCHOBAHWU 3HAHWM U OMbITA, MOJYYEHHBIX MIPU U3yUYECHUU
OMOJIOTHH;

dbopmupoBaHre y O0OydYalOlmUMXCS YMEHUM WJUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTU 4YEJIOBEKa, Pa3BUTHUU
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHUH M arpoOMOTEXHOJIOTH;

BOCIIUTAaHUE YOEXKAEHHOCTH B BO3MOXHOCTH IIO3HAHUSI YEIOBEKOM >KHUBOU
IPUPOBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUSI K HEW, COOIIOJEHUSI ITHUYECKUX
HOPM IIpU IPOBEICHUH OMOJIOTHYECKUX UCCIEI0OBaHUM;

OCO3HAHUE IICHHOCTH OHMOJIOTUYECKUX 3HAHUM [Ji1 TOBBIIICHUS YpPOBHS
AKOJIOTUYECKOHN KYIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEIHEBHOW >KU3HU IS
OLICHKHU MOCJEJICTBUM CBOEH IEATEIBHOCTU MO OTHOIIECHHUIO K OKPYKAIOIIEU CpEJE,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIOJIEHHE Mep MNPOPUIAKTHKA
3a00s1eBaHUM.

B cucreme cpeanero o6miero oOpa3oBanus «buonorus», wusydaemas Ha
0a30BOM ypOBHE, SBJSIETCS O0S3aTENbHBIM YYEOHBIM TMPEIMETOM, BXOMSIIMNM B
COCTaB MpeaMeTHOI o0nacti « EcTecTBeHHO-HAYyUYHBIE TIPEIMETHI.

Jns uzydeHuss 6MoJIoruu Ha 0a30BOM ypOBHE CpEHEro 00IIero oOpa3oBaHUs
otBoauTCcs 68 yacoB: B 10 knacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca
(1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHue, KiIacCUpUKalMs, MOJIETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. {apBun, I'. Mennens, H. K. Konbnos, k. Yorcon n @. Kpuk.

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKUH ), OMOCEepHBIA.

JlemoncTpanum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BemlecTB B KieTke. [loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAsL CTPYKTypa). XHUMHUYECKUE CBoicTBa OenkoB. buonormyeckue
byHKIMU OENKOB.

depmentsl — Ouonormdyeckue Karanm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpatHas crneuuduanocts. KodepmenTtsl. ButamuHsL.
OTanuust GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.



YrneBonpl: MoOHOcaxapunbl (TJIIOKO3a, pubo3a W Ae30Kcupu003a),
aucaxapuipl  (caxaposa, JaKTo3a) MW IoiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€eBOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu aunuaoB. CpaBHeHUE
yTJIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMeEpHI
HyKJIenHOBBIX kKuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u hyHKIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEUCTBUS
ujei 1 pakToB B HAYYHOM IMO3HAHUH. MeTOAbl N3YUCHUS KIICTKH.

Knerka kak uenoctHass »kuBasg cucteMa. OOIKMe TPU3HAKUA KIIETOK:
3aMKHyTasi HapykHas memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CHCTEMa CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKass W mpokapuotuyeckasd. OcoOEHHOCTH
CTPOEHHUsI MPOKApHUOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ cBoiicTBa U PyHkuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, ammapat ['ombmxw,
Tu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHAPHUH, TIUIACTHIBI.
[Ipoucxoxknenne MUTOXOHApUM u mmacTuA. Buasl tumactun. HememOpanbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, ILEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcHopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MoJeKyJibl BoJb», «brocunTes 0enka», « CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHrne MoyeKysbl
AT®», «CtpoeHne >yKapuoTHUYECKON KIETKW», «CTpOeHUE >KMBOTHOU KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sapa KIETKN», « Y TIeBOAb, «JIMmuas».



ObopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpyIOBaHUE Ui TPOBEACHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPEnapaThl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHass pabotra No 2. «U3ydeHuwe CTpoeHHS KIETOK pacTEHUM,
YKUBOTHBIX M OakTepuil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHUCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemecTB, WM MeTa00IM3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
TACCUMWISIUA (PHEpPreTuueckuidi OOMEH) — JIB€ CTOPOHBI €JMHOrO Ipolecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabor3ma.

Tunbl oOMeHa BellecTB: aBTOTPO(dHBINA U rerepoTpodHsbiil. Posb GpepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALLIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
¢dorocunTeza. IphekTuBHOCTh (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A [ KU3HU
Ha 3emiie. BaustHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIECHUS €T0
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEMOCUHTE3UPYIOIINEe OakTepuu. 3HAaUCHHE XEMOCHHTE3a IS
YKU3HH Ha 3emiie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe okuciaeHUE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetmueckoil nHopManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amMuHOKHUCIOT. Ponb pubocom B
OouocuHTe3e OenkKa.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. MicTopust oTkpeiTust Bupycos (/1. U.
HBanoBckuit). OCOOEHHOCTM CTPOEGHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxeduiuta yenoeka (BUY) — BozOyautens CITM/]a.
OOpatHass ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. 1. iBanosckuii, K. A. Tumupsses.



Tabmuupr u cxemsl: «Tunel nuranusy, «Metabomusmy, «MHUTOXOHAPHUIY,
«OHepreTnyeckuii oOMen», «Xjoporutacty, «Dotocuntes», «Ctpoenue JIHKY,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbd nuki Bupyca CIIN/]a,
oaktepuodaray, «Pemmukarus JJHK».

OobopynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeib cTpykTypsl JJTHK.

Tema 5. Pa3aMHokxeHMe M MHAUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.

KierouHblii 1IMKI, WM KU3HEHHBIM Lukin kietku. WHtepdaza U MHUTOS.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumiouaHeI W TAIUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHBI.
[{uTonorudyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHHUA: JEJIEHHE HaJgBOE, II0YKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUH.

[TosoBO€E pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpouCcXosllie HAa CTaAUSX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TosoBBIE >K€n€3bl: CEMEHHUKH U SMYHMKU. OOpazoBaHuE W Pa3BUTUE IMOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKJIETOK M crepMaTo30ouaoB. OmIogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KMBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuTHE. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (IMYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbBI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct m pasButne pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUs: CTPOEHUE
CEMEHU, CTaIUH PA3BUTHS.

JdeMoHCcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OILUIOZIOTBOPEHUE Yy [IBETKOBBIX pACTEHHI», «BerertaTuBHOE pa3MHOXXEHHE



pactenuitny, «Jlenenue kietku Oaxkrepuit», «CTpoeHHE TMOJIOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii uukmy, «Pemmukamus JHK», «Muto3y,
«Menosy», «Ilpsmoe n HenpsiMoe pa3BuUTHE», «I'ameToreHes y MIEKONUTAIOIUX U
4enoBeKka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBaHue: MHUKPOCKOTI, MHKpOHpenapaTsl «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SUIEKIIeTKa MIeKonuTarmero», «Kapuokunes B kinerkax
KOpEIIIKa JIyKa», MArHUTHAs MOJEb-alIuIMKanus «/leieHue KIeTKkn», MOJIEIb
JHK, monens metadazHoi XpoOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTopHass pabora No 3. «HaOmiomeHne MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIMpPENnapaTaxy.

JlaGoparopuas pabora Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENApaTax).

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Ponb nuTosiorun
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKIaa pOCCUUCKUX U 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOIOTHUECKUNI,
HATOI€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKH1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. ['eHeTnYecKas CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTAHOBJIEHHbIEC . MeHenem.
MonorubpuHoe CKpenmBaHue. 3aKoH eAuHOooOpasusi TUOpPUIO0B MEPBOTO
nokojeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
I'unioresa yuctotsl ramet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHHWe. 3aKOH  HE3aBUCUMOTO  HAclieIOBaHUS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymoliee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEIIMBAHNUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueryienHoe HacneioBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEJOBaHUIO F€HOB. HapylieHne cuerieHusi reHOB B Pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCKre KapThl.

['eneTuka mosia. XpoMOCOMHOE ONpeAesieHUE moya. AyTOCOMBI U TOJOBBIE
XpoMocoMBI. ['omorametrnele M rereporaMeTHele OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CIICTJICHHBIX C MOJIOM.

N3MeHunBOCTh. BUaBl ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS! U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapraoHHbBIN psifi ¥ BapyualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEeHHBIE M KAa4YE€CTBEHHBIE MPU3HAKU U KX
HopMa peakiu. CBolicTBa MOAU(UKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBenHas, Wid TE€HOTUIIMYECKAas, HU3MEHUHUBOCTh. KoMOMHATHBHAs
W3MEHYMBOCTh. Meio3 W TOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU



U3MEHYUBOCTH. MyTanimoHHas u3MeHYMBOCTh. Knaccudukanus MyTanuii: reHHbIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa u npuuuHbl MyTauuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTMYECKHUX PAIOB B HacieAcTBeHHOU n3MeHunBoctd H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapumorumnm yenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOe ONPENICIICHNE Ir€HOTHUIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnenctBeHHble 3a00ieBaHUsl 4YENOBEKA: TEHHbIE OOJE3HU,
OOJIe3HH C HACJEACTBEHHOM MpPEIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnyeckue W TreHepaTuBHble MyTaluu. CTBOJNOBbIE KJIETKH. [IpuHUMIEBI
3I0pOBOTO 00pa3a >KM3HH, TUarHOCTUKU, MPO(PUIAKTUKY U JICUCHUS T€HETHIECKIX
Oone3Heil. MennKo-reHeTHYeCKoe KOHCYJIbTUPOBaHHE. 3HAUEHHE MEIULUHCKON
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmupt u  cxeMbl:  «MOHOTMOpPHIHOE  CKpELIMBAaHUE U €rO
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUICHWS M €ro LHUTOreHETHYecKas
OCHOBa», «3aKOH  YHCTOTBl  Tramer», «JurubpumHoe  CKpelluMBaHHEY,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Meho3y,
«B3auMopeicTBie aIeNbHBIX TE€HOB», «l'€HETMYECKHEe KapThl pPACTEHUH,
JKMBOTHBIX WU YEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuOoTuIlbl YelloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(pUKalMOHHAas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3MEHUYHUBOCTDY.

O6opynoBanue: Mojaenu-anmmInkanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBaHue», «Jlurnbpumnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHKPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(bopMBI KPBUIBEB U OKpPACKH Teia), repoapuil «I'opox moceBHON».

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIUBAHUS y TPO30( MBI HA TOTOBBIX MUKPOTIPEIIapaTax».

JlaGoparopHas pabota Ne 6. «M3yuenne MoauuKaiMOHHOW U3MEHUYHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BApUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHWe W aHAJINU3 POJIOCIOBHBIX
YEIOBEK.

Tema 7. Cenexkuust opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH.



Cenekuusi Kak HayKa M MOpoILecC. 3apOXkKIAEHUE CEJEKIIMU U JTOMECTUKAIUS.
Yuenue H. W. BaBumoBa 0 T1eHTpax TMPOUCXOXKIACHUS W MHOT000Opa3us
KYJbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
OpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCOBBIM U MHIAUBUIYAbHBIA OTOOPHI B
CEJICKUMU pPACTEHHM M KUBOTHBIX. OLEHKa 3KcTepbepa. bam3kopoacTBEHHOE
cKpemuBaHue — WHOpuAWHT. Ywucras nuHusA. CKpemuBaHWE YHCTHIX JUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUIMHT.
Otpanéunas rtulOpuausanus U €€ ycnexu. VCKycCTBeHHBIM MyTareHes U
MOJYYEHHUE TOJUIUIONJIOB. JIOCTMKEHHSI CENEKIMU pACTCHHM, >KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHoJOrUg Kak OTpacib MPOU3BOACTBA. ['€HHAs HMH)KEHEpHUs. OTallbl
co3ganusi pexombunantHon JIHK wu Tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kiietounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KionupoBanre BBICOKONPOIYKTUBHBIX — CEIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojornyeckue W 3tudyeckue  npobmembl. MO  —  reHeruyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpetsi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabnuupl 1 cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHuiiy, «OtnanéHnas ruopuauzanusy, «PadoTel akanemuka M. @. MiBaHoBay,
«Jlomummongusy, «OOBEKTH OnoTexHoMoTUM», «KieTouHBIe KYJIBTYpPHI U
KJIOHUpOBaHKe», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH IUIOJ0B U KOPHETLIOA0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHmil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie ¥ NpakTUH4YecKue padoThbl:

Okckypeust «OCHOBHBIE METOIBI W JIOCTHXKEHUS CEJEKIMW PACTCHUW W
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HalW4yWe MOTHUBAIlMU K  OOyYeHHIO  OHOJIOTHH,
I[eJICHANpPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamera «bruonaorus» AOCTUTarOTCS B
€UHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JIEATEIHBHOCTH B COOTBETCTBUHM C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsSI ydyeOHOro mpeamera «buosorus
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTrO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINNA 00YUaIOIIEerocs Kak aKTUBHOTO H

OTBETCTBEHHOTO YWI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUU Y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIEHUSI K MHEHHUIO OMNIMOHEHTOB IMpHU OOCYXJIEHUHU CIIOPHBIX BOMIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
PonuHoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaeiHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJI MU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJJIEKTUBHOTO
0€30I1acHOTO MOBEJCHUS B CUTYAIIHX, YTPOXKAIOIINX 370POBBIO U JKU3HHU JIOJICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE IIEHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJIOTUYECKOM W COIMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3iu4yHbIM cdepaM mpodeccCHoHATbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun MW Peanu30BbIBATh
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHMUS,

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN 7St
OKPYKaIOUIEH CPEIbl;

OCO3HaHHWE TIO00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIieM M MyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPHOOpETaeMble TIPU HW3YYECHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAMOHAIBLHBIM
IPUPOAOIIONL30BaHUEM  (COONIOZCHHE  TPaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMax, OXpaHy BHUIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MPHUHOCSIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN IEATEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

MOHMMAaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHMS €€ poJiku B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAY4YHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YEIOBEKa U
oOIIecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOIemM
COXpPaHEHUS IPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypcHble  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHMM B IEJSIX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3Y4YEHUU OUOJIOTUH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJlydaeMble 3HAHUS I aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYEHHUSI JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OWOJIOTMYECKHE 3HAHUS JIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHME LIEHHOCTUM HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTb K  HENPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ybTaThl OCBOCHMs yueOHOro npeamera «buonorus»
BKIIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHUu(HUKYy METOI0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, JKCIEPUMEHT U JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (IIO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalOlIUXCs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKNE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITIO3HABATEJIbHON U COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3ysibTaTbl OCBOEHMSI IMPOTrPaMMbl CPEJHETO OOILEro
0o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENIbHO  (OPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C APYTUMU HOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHKEHHSI, COOTHOCUTD PE3YNIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYXIACHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIBI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea A peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a



TaKkK€  MPOTUBOPEUYMA  Pa3HOTO  poOja, BBISABICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEaBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh pPAa3jMuYHbIe BHUIBl JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HAHHS, €T0 WHTEPHpPETAlHNH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YUYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3TaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METOAMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBJIAITh TIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JIs JI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS,

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHs 3a7aud  pe3yJbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH IEJICHAINIPABICHHBIN TOUCK TMEepeHoca CPEACTB M CIOCO00B
JEeUCTBUS B MPO(DECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTu
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, NpEIjiaraTb OPUTHHAIBHBIC TIOJIXOJbI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4UH, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAINK (TEKCTE YI4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHOW JUTEpaType, OHOJOTUYECKUX CIIOBApSAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHETE), aHaIM3UPOBATH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHOpMaIK, HEOOXOUMOM I BHITIOJTHEHUSI yUeOHBIX
3ajay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMaJbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
Ovonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgjaieHUue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIICHHUS M B3aUMOJCUCTBHS, TTOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eATeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHUU OUOIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOIIMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIAaThb pE3YyJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIAEHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIIBHYIO JIEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIACTAX 3HAHWK, MOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEISAM;

BJIAJETh HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBAThb PUCKUM M CBOEBPEMEHHO NPUHUMATh PEIICHUSA IO MX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU AaHAJIU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3UIMH JIPYrOro 4ejloBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3yabpTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUYecKue s yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOEHUIO, MHTEPHPETALNN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsiX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO TO1aM O0yUYEHUS.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS yueOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOIO MHPOBO33PEHHMS, O BKJIAJE POCCHICKUX W
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJIOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB M IpEeBpallCHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3alusl KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJApHON Ouosorun), 3akoHbel (I
Mengens, T. Moprana, H. . BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMKMCAHHWE MKUBBIX CHUCTEM, NPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMI BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pPE3yNbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHITHH, TEOPUA M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U IMPEBPALICHUs] SHEPTUU B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJYyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKpPYXAaIOLIUX JOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJIEHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAHUS JJIsl MpeICKa3aHUsl HACJIE€JOBAHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(pOpPMAaLMU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIE pe3yNbTaThl OCBOCHMS yueOHoro npeamera «buonorus» ¢ 11
Kj1acce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(OH, SBOIIOIMS, ABIKYIINE CUJIbI ((DaKTOPBI) IBOJIOLIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



OPKOCHUCTEMa, TMPOAYIECHTH, KOHCYMEHTBHI, PEAYIEHThl, IeMd  IUTAHUA,
AKOJIOTHYECKas pamua, OMoTreoreHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEOpUH (IBOMIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHKUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCICIyeMbIMH BEIIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pPE3yNIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPIMM B DSKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsI OOBSICHEHHS OMOJIOTHMYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNbplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3/I0POBbS
OKpPYXAaIOLIUX IO, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
IPUPOHON cpene, MOHMMAHUE HEOOXOAWMOCTH WCIOJB30BaHUS JTOCTH)KCHUN
COBPEMEHHOU OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

yMEHHUE pelniaTh dJIeMEHTApHbIE OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTEMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OpATOpPHBIE M MpakTHUYECKHe padoThl, cOO0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHUBATb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIINH, HAYIHO-TTOMYJIIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCI0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geioB U TeEM nmudpoBbIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buoiorus kak Hayka 2 1 nommorexa I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB M CTPOCHHE KIIETKH 8 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
XK 6 1
HSHEACATCIILHOCTD KICTKH https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 | bubmmoteka IIOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bubnmorexa LIOK
P 1 1
C3CPBHOC BpemA https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHuss  odOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 04.09 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
) MeTo1bl TO3HAHUA KUBOM TPUPOJIBI. | 1 11.09 bubnnoreka [JOK
CtapToBBIil KOHTPOIIb. ' https://m.edsoo0.ru/863e6122
3 buonorunyeckue cuctemsl, IpoOIECCHI | 18.09 bubmuorexa [JOK
U UX U3yYCHUE ' https://m.edso0.ru/863e6564
XuMHUECKUH cocTaB KIeTKU. Boga u bubnuorexa [JOK
4 1 25.09
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
. 1 2.1
5 benku. Cocras u ctpoeHue 0enKoB 02.10 hitps://m.cdsoo.ruw/863¢6b72
®epMeHThl — OMOJOTUYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 09.10 bubnnoreka [JOK
KaTaJIMTHYECKOW aKTUBHOCTH ' ) https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha TpUMepe aMHIIa3bl
WJIH KaTamas3bl)»
bu6mmorexa [IOK
. 1 16.1
7 YTIeBOAEL. JMmH 5! 6.10 https://m.edso0.ru/863e6870
b K
8 Hyxneunossie kucinorsl. AT® 1 23.10 nomorexa LO

https://m.edsoo.ru/863e6d5c




I/ICTOPI/ISI U METOAbI U3YYCHHA

bu6mmoreka [IOK

9 06.11
kiieTku. Kierounas reopust https://m.edsoo.ru/863e6e88
Kie e
10 TKa KakK I[eJIOCTHAsI )KUBast 1311
cucrtema
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 20.11 https://m.edsoo.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
bu6mmoreka [IOK
12 0 0 27.11
O6MEH BEMECTB MM METa00TH3M https://m.edso00.ru/863e766¢
13 ®oTocuHTE3. XEMOCHUHTE3 04.12 bubmorexa HOK
https://m.edsoo.ru/863e7c¢98
bu6mmoreka [JOK
14 7 11.12
OHepreTHiccKui 0bmen https://m.edsoo.ru/863e7aae
15 JKu3HEeHHBIN UK KICTKH. 18.12 bu6mmoreka [JOK
KonTtposnbHast padora. ) https://m.edsoo.ru/863e7dc4
16 buocuntes 6enka. Peaknus 75.12 bu6mmorexa [IOK
MaTpUYHOI'0 CUHTE3A ' https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 T — 15.01
pasCIAIIA — OHOCHHTES benka >0 https://m.edsoo.ru/863e796e
13 Hexknerounsie hopmbl :kU3HH — 201 bubnnorexka [JOK
BUPYCHI ' https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB 29.01 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e




bu6mmoreka [IOK

20 Meitos 05.02 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII0J0TBOPEHHUE.
)1 Jlaboparopuas pabota Ne 4 0.5 12.02 bubnmoreka [JOK
«3yueHne CTpOECHHS MOJOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBuayansHOE pa3BUTHE 19.02 bubnuoreka [IOK
OpPraHu3MoB https://m.edsoo.ru/863e8436
3 ['eneTnka — Hayka o 26.02 bubnuoreka [IOK
HAacCJIEeICTBEHHOCTHU U U3MEHYUBOCTH https://m.edso00.ru/863e8612
3aKOHOMEPHOCTHU HACJIEAOBAHUS
24 MPU3HAKOB. MOHOTHOpHIHOE 05.03 bubmorexa LHOK
https://m.edsoo0.ru/863e8878
CKpELIMBaHUE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHF::Hfdoro HapcnI;IOBaHI/IsI 12.03 bubmorexa LHOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHas padota
26 Neo 5 «M3yuenue pe3ynbpTaToB 0.5 19.03 bubnuotexa [JOK
MOHOTHOPUAHOTO U IUTHOPUAHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIpErnapaTax
7 I'ewetnka mmosna. Hacinenosaunue 02.04 bubmuorexa [JOK
MPU3HAKOB, CLEIIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3smenunBocTs. Henacnencrsennas
28 U3MEHYMBOCTh. JlJabopaTopHast 0.5 09.04 bubmmorexa LIOK

pabora Ne 6. U3yuenue

https://m.edsoo.ru/863e8efe




MOJIU(PHUKALMOHHONW U3MEHUYNBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO Psia U
BAapUALIMOHHON KPUBO»

HacnencrBeHHast U3MEHYHBOCTD.
JlaGopaTopHas pab6ota Ne 7.

bu6mmoreka [IOK

29 «AHanu3 MyTanui y 1po30(uibl Ha ! 0-5 16.04 https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»

30 ['eneTuka yenoBeka 1 23.04 bubmorexa [JOK

https://m.edso00.ru/863e8d78

PesepBHelit ypok. O6006111€HNE 10

31 Teme «HacnencTBeHHOCTE U 1 30.04
W3MEHYMBOCTH OPTaHU3MOBY

32 Ceneknus Kak HayKa M IpoLece 1 07.05 E;I:::I;I;?:;(Sigs/lé&egzm

13 MeToabl 1 JOCTHKEHUS CEJICKIIUU | 14.05 bu6mmoreka [IOK
pacTeHUM U KUBOTHBIX. https://m.edsoo.ru/863e9214

34 buotexHoorus kak orpacib | 21.05 bubnuorexa [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOTPAMME
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