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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY IS OMNpPEICICHHUS
MOAXOMOB K (OPMHPOBAHHIO COACPKAHHUS yUeOHOro mpeamera «bHONOTHS» COCTABHIIM:
koHnenryaiabHbie ToNoxkeHus DPI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJeH, COICp>KaHuUs,
pe3yNbTaToB 00yUYeHUs M TPEOOBAHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MTOJIOKEHUS 00 00IINX
[eIsIX W TPHUHIINIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero
obOpazoBanusi B Poccuiickoii @enepanuu, a TakKe TOJOKEHUS O crHenuduke Ouomoruu, e
3HAYEHUH B MNO3HAHUH >KUBOM IMPUPOJIBI U 0OECIIEYEHUH CYIIECTBOBAHHUS YEIIOBEYECKOT0 0OIIeCcTBa.
CornacHo Ha3BaHHBIM IOJIOKEHUSIM, OIIPEICIICHBI OCHOBHBIE (PYHKIIMH MPOTrPaMMBbl 110 OMOJIOTHH U
€€ CTpYyKTypa.

[IporpamMma mo Ouosioruu AaéT MPEACTaBICHHUE O IENsAX, 00 oOmel cTpaTteruu OOy4eHUs,
BOCIHUTAHMS M Pa3BUTHS 00yUalOIUXCsl CpeACcTBaMH yuyeOHoro npeamera «buonorusy, onpeaenser
00s13aTeNbHOE TIPEIMETHOE COJIEp)KaHue, ero CTPYKTYpY, paclpeliesieHne Mo pa3ienaM U TeMmaw,
PEKOMEHIYEMYIO TIOCIIE0BATEIHPHOCTh H3YUCHHS y4eOHOr0 MaTepraia ¢ y9éTOM MEXKIPEAMETHBIX
Y BHYTPUIIPEIMETHBIX CBS3CH, JOTMKHA 00pa30oBaTELHOTO MPOIECcCca, BO3PACTHBIX OCOOCHHOCTEH
00y4arouxcs.

B nporpamme 1no 6MOJI0THH TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JINYHOCTHBIM,
METaNpeIMETHBIM W TPEIAMETHBIM pe3yJibTaraM OOyYeHHS B (OPMUPOBAHUU OCHOBHBIX BHJIOB
y4e0HO-TTO3HABATEIPHON  JEATCIIbHOCTH/YICOHBIX — JEHCTBUI OOy4aromuXcsi IO OCBOCHHIO
coJiep>kaHusi OMOJIOrMYecKoro oopa3zoBaHusl.

B nporpamme mno Ouonoruu (10 kmacc, 0a30BbIii ypOBEHb) peaTU30BaH MPUHIUI
MPEEMCTBCHHOCTH B HM3y4eHUM Owoyiornu, Onarojaps dYemMy B HEH TNpocMaTpuBaeTCs
HaINpaBJICHHOCTh HA pPa3BUTHE 3HAHW, CBS3aHHBIX C (OPMUPOBAHHWEM €CTECTBECHHO-HAyYHOTO
MHPOBO33PEHHUS,  [EHHOCTHBIX  OPHUEHTAlMil  JIMYHOCTH,  DKOJOTUYECKOTO  MBIIUICHUS,
MIPEJICTAaBICHHUI O 3JI0pPOBOM 00pa3e )XKU3HU U OEpEKHBIM OTHOIICHHEM K OKpPY)KaroIel MpUpoaHON
cpene. [ToaToMy Hapsiay ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHi, a TaKKe 3HAHUW O CTPOCHUU
KUBBIX CHCTEM PAa3HOIO paHTra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX TMPOIECCOB B
mporpaMMe TO0 OHOJOTHHM YAEJICHO BHHUMAHUE MWCIOJNB30BAHUIO TIOJYYCHHBIX 3HAHUU B
MOBCEIHEBHON JKM3HM MJI1 pEUIeHUs TMPUKIAJHBIX 3a7ad, B TOM 4YHCIe: NpOoPUIaKTUKU
HACJIC/ICTBEHHBIX  3a00JICBaHWI  YEJOBEKa,  MEIMKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUS,
000CHOBaHUS JKOJOTHYECKH IE]IecOo00pa3HOro TOBEICHUS B OKPYXAIOMICH MPHUPOIHON cpene,
aHalu3a BIUSHUS XO3AWCTBEHHON [EATENIbHOCTH 4YelOBEKa Ha COCTOSIHHE MPHUPOJIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHHMMAHUS K TPHUKIATHON HAMpaBICHHOCTH Y4eOHOTO
npenMera «bUONOTHS» MPOJUKTOBAHO HEOOXOAMMOCTBIO OOECTEeUeHUs! YCIOBUN ISl pelIeHUs
OJTHOM M3 aKTYaJIbHBIX 3aJla4 IIKOJIBHOTO OHMOJIOTHYECKOTO OOpa30BaHMUs, KOTOpas MPEAroiaracT
dbopMupoBaHHE Yy OOYYAMOIIUXCS CIOCOOHOCTH aJalTUPOBAThCS K HW3MEHEHUSIM JIMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHE cpemHero oOmero oOpa3oBaHHS 3aHMMaeT BakHoe Mmecto. OHa
oOecnieunBaer (opMHupoBaHHEe Yy OOy4aroUMXcs MPEACTaBICHUN O HaydyHOW KapTHHE MHpa,
pacimpsieT ¥ 00001IaeT 3HAHHUS O KHUBOW MPUPOAE, €€ OTIMYNTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliii ¥ DJBOJIOLWHU, CO3MAa€T YCIOBUS [UIsl: TIO3HAHWS 3aKOHOB JKMBOW MPHUPOIBI,
dbopmupoBanust (yHKIIMOHATHLHOW TPaMOTHOCTH, HABBIKOB 3J0pOBOTO U Oe3omacHoro oOpasa
KHU3HHU, SKOJIOTUYECKOT'O MBIIIJICHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOU MPUPOJIE U YETIOBEKY.



Bonbioe 3HaueHne OMOIOTHS NMEET TaKKe IS PEHICHUS BOCIUTATEIBHBIX U Pa3BUBAOIINX
3aJad CpegHero ooOmero oOpa3oBaHMs, CONMAIM3AIMU oOydarounmxcs. M3ydeHue Ouonoruu
oOecrieunBaeT yCJIOBHA Uit (POPMUPOBAHUS HMHTEIUICKTYAJIbHBIX, KOMMYHHKAMOHHBIX U
MH(QOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOH KYIbTYPBI, CIIOCOOCTBYET MHTETPALIH OMOJIOTUYECKUX
3HAHUU C TPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX IMPEIMETOB, B YaCTHOCTH, (DU3UKH, XUMHU U
reorpa¢pun. Ha3BaHHbIE TOJOXKEHHS O TIpeIHa3HaYeHUH yueOHoro mpeamera «buosorus»
COCTAaBHJIM OCHOBY ISl OIIPEIEJICHUs TOAX0J0B K OTOOPY M CTPYKTYPUPOBAHHUIO €TO COJCpIKaHUs,
IPEICTaBICHHOTO B IIPOrpaMMe 110 OHOJIOTHH.

Ot16op comepkanus yueOHOro mpenmera «buomorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C
MO3UIMK KyJIbTYPOCOOOPAa3HOTO MOAXO0/A, B COOTBETCTBUU C KOTOPHIM OOYyYalOIIMecs IOJKHBI
OCBOUTH 3HaHHSI M YMEHHs, 3HaYMMbIC JJIsi (POPMHPOBAHHS OOIICH KYyJIbTYpBI, OMPEICISIONINE
aJICKBaTHOE TMIOBEJCHUE 4YEJOBEKa B OKPYKAIOIIEH MpPUPOAHOW cpene, BOCTPeOOBaHHBIE B
MIOBCETHEBHOM >KM3HU M TPAKTHYECKOH naesTeapHOcTH. Oco0oe MecTo B 3TOH cHCTeMe 3HAaHWN
3aHUMAIOT AJIEMEHTHI COJIEPKAHUSA, KOTOPBIE CIYXKaT OCHOBOH it POpPMUPOBAHUS MTPEICTABICHUN
O COBPEMECHHOW €CTECTBEHHO-HAyYHON KapTHHE MHUpPA M IICHHOCTHBIX OPHEHTAIUSIX JIMYHOCTH,
CIIOCOOCTBYIOIINX I'YMaHHU3AIMU OMOJIOTUYECKOT0 00pa30BaHUsL.

CTpyKTypupOBaHUE COAEp)KaHMs Y4YeOHOro Marepuana B HporpamMme 10 OHOJIOTHH
OCYIIECTBIICHO C Y4YETOM NPHOPUTETHOTO 3HAYEHUS 3HAHMK 00 OTIIMYHUTEIBHBIX OCOOCHHOCTSIX
KUBOW MPUPOBI, O €€ yPOBHEBOI OpraHU3aIMK U YBOJIIONUH. B COOTBETCTBHM C 3TUM B CTPYKTYpe
yueOHoro npeamera «broaorus BeIIEIEHBI CISIYIONIUE CoAepKaTeNbHble IMHUH: «bromorus kak
Hayka. MeTonsl HaydHOTO NO3HaHHA», «KierTka kak Ouosormyeckas cucremay, «OpraHuzM Kak
Ouonoruyeckas cucreMa», «CucreMa 1 MHOrooOpa3ue OpraHn4eckoro MUpay, « IBOJIOIHS KUBON
HPUPOJIBI», «IKOCHCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wm3yuenust yueOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE — OBIIAJICHUE
00y4JaroIMUMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHATBHOW OpraHU3aIMU KHUBBIX CHCTEM Pa3HOTO
paHra u IprHoOpeTeHre yMEHHI UCTIOIb30BaTh 3TH 3HAHUS Ul TPAMOTHBIX JICHCTBHI B OTHOLICHUH
00BEKTOB )KUBOW TPUPOJIBI M PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmkeHne Ienu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM ypoBHE
o0ecreyrBaeTcs pelIeHrueM CIeIyoIuX 3a1au:

OCBOEHHME O00YJaIOUIMMUCS CUCTEMbI 3HAHUI O OMOJOTUYECKUX TEOPHUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIIaX, CIYKAIIMX OCHOBOW I ()OPMHUPOBAHUS MIPEICTABICHUN
0 €CTECTBEHHO-HAYYHOH KapTHHE MUPA, O METOJIaX HAYYHOTO IO3HAHUS, CTPOSHUH, MHOTOO0Opa3uu
U OCOOEHHOCTSAX >XHMBBIX CHCTEM pPa3sHOTO YPOBHS OpPraHU3allMd, BBIJAIOIIUXCS OTKPBITHSX W
COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHY;

dbopmupoBaHre y OOYYAIOMIMXCS TTO3HABATENBHBIX, WHTEJUIEKTYaJbHBIX M TBOPYECKUX
CTIIOCOOHOCTEH B TpOIECCe aHANW3a JAAHHBIX O MYTSX Pa3BUTHS B OMOJOTMH HAYYHBIX B3TJISIOB,
U/Ied M TIOAXO0B K M3YUEHHIO )KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIH;

CT@HOBJICHUE y O0Y4YalOMMXCcs 00LIel KYIbTyphl, ()yHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHITH M OLICHUBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpA YXHBOH MPUPOIBI HA OCHOBAHUH
3HAHWU ¥ OTIBITA, MOJYYCHHBIX TIPH U3YYCHUU OHOJIOTHH;

dopMupoBaHue y OOydYarOIIUXCS YMEHHH WLIFOCTPUPOBATh 3HAYEHUE OWOJOTMYECKUX
3HAHUWA B NPAKTHYECKOH JESATEIHHOCTH YEIOBEKA, DPAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;



BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHUS YEJIOBEKOM >KMBOW MPUPOJIBL,
HE00XOAUMOCTH OEpeXHOro OTHOUICHUSI K HEW, COOIIOAECHUSI 3TUYECKUX HOPM IPU NPOBEICHUU
OHOJIOTHMYECKUX HUCCACAOBAHMIA;

OCO3HAaHHE IEHHOCTU OMOJOTMYECKUX 3HAHUN JJIS TOBBIIICHHUS YPOBHS SKOJIOTHUYECKON
KYJIbTYpBI, 17151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

IIPUMEHEHUE IPUOOPETEHHBIX 3HAHUHM W YMEHUH B IIOBCEJHEBHOH JKHM3HM JUISI OLEHKU
MOCTICICTBUI CBOEH JAEATENbHOCTH 110 OTHOLICHHIO K OKpYKalollel cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHUE U COOJI0ICHHE Mep TPO(HIIaKTHKH 3a00I€BaHU.

B cucreme cpennero o6miero obpazoBanusi «buonorus», uzydyaemas Ha 0a30BOM YPOBHE,
ABNSICTCA O00s3aTENbHBIM YYEOHBIM TPEAMETOM, BXOSIIMM B COCTAaB IPEIMETHOH o00iacTu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jiig nu3ydyenust uosnoruu Ha 6a30BOM YpPOBHE CpeJlHEro oO1iero oopa3oBanus OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 4ac B Hezemo).

COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak nHayka. CBs3b OHONOTMU C OOIIECTBEHHBIMH, TEXHMYECKUMHU H IPYTUMU
€CTeCTBEHHBIMH HaykamH, (pumocoduelt, 3TUKOH, 3CTeTUKON U mpaBoM. Ponbs Ouosioruu B
(bopMHpPOBaHUY COBPEMEHHOW HAYYHOU KapTHHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK.
MeTtoapl TIO3HaHMS KUBOW HpUPOJbI (HAOIIOAEHHE, SKCIEPUMEHT, ONHMCAaHUE, U3MEpPEHUE,
KJaccu(uKanus, MOIEIMPOBAaHNE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

JdemoncTpanum:

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

Tabnuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIIBI.

JlabopaTopHble H IPaKTHYeCKHE Pad0ThI:

[Ipaktnyeckas pabora Ne 1. «Mcmonp3oBaHHe pa3iIUYHBIX METOJOB IPH H3YYEHUH
OMOJIOrM4YECKUX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALMA.

JXussle cucreMsl (OMOCUCTEMBI) Kak MpeAMET U3ydeHus ouonoruu. OTindne KHUBBIX CUCTEM
OT HEOPTraHUYECKOHN MPUPOBI.

CeoiictBa OWocucTeM © WX pa3HooOpaswe. YPOBHM OpraHu3aluu  OHOCHUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHbIA, TKAHEBbIM, OPraHU3MEHHbIA, MOMYJSIIHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeoeHOTHYECKU), OMOC(hEPHBIH.

JdemoHcTpanum:

Tabmumplt u cxembl: «OCHOBHBIE TIPU3HAKH JKU3HW», «YPOBHU OpraHU3allMHU KUBOU
MIPUPOABIY.

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMH4ecKHil cOCTaB U CTPOCHHE KJIECTKH.

XVUMUYECKUH COCTaB KJIETKU. XUMHUYECKHE AJIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI.
Boga n MmuHepasibHbIE BEIIECTBA.

@OyHKIIUN BOABI 1 MUHEpAJIbHBIX BEIIECTB B KieTke. [logaep:kanue ocMoTHueckoro 6anaHca.



benku. CoctaB u cTpoeHne 6eIKOB. AMUHOKHCIOTH — MOHOMEpPHI 0ekoB. HezameHumbie u
3aMEHHUMbIC AMHHOKHUCIOTH. AMWHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpPBHI OEIKOBOM
MOJIEKYJIbl (TIEpBUYHAsl, BTOPUYHASI, TPETUUHAS M YETBEPTUYHAS CTPYKTYypa). XUMHUYECKHE
cBolicTBa OenKOB. bruonornyeckue GyHKIMM OCITKOB.

®epmeHThl — Ouosiormueckue KaTtanuzaTopbl. CTpoeHue (QepMeHTa: aKTUBHBIA LEHTP,
cyoctparnas cneuupuunoctb. Kodepmentsl. Buramunsl. Otauuusi (epMEeHTOB  OT
HEOPraHUYECKUX KaTaJIu3aTOPOB.

VYraeBoasl: MOHOcaxapuIsl (IH0K03a, pubo3a M J1e30Kcupub03a), aucaxapusl (caxaposa,
JIAKTO3a) W MoJucaxapuabl (Kpaxmall, TJIMKOTeH, LeJUI0i03a). buonornueckue (QyHKIUU
YIJI€BOJOB.

Jlumuapr:  Tpurauuepunsl,  ¢ochomunuasl, crepounsl.  'mapoduiabHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢yHkuuu yunuaoB. CpaBHEHHE YITIEBOJOB, OEJKOB M JIMIIHUJOB
KaK MCTOYHHMKOB DHEPIHUU.

Hykneunosbsie kucnotel: [JHK nu PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHUCJOT.
Crpoenne n ¢pynkmmu JHK. Ctpoenne n ¢ynkunn PHK. Bugst PHK. AT®: crpoenue u
GyHKIUH.

[{uTonorus — Hayka o kietke. Kiietounas teopust — npumMep B3auMoAeNHCTBHS uiell 1 (pakToB
B Hay4YHOM I1I03HAaHUU. MeTO/bI U3yueHUs KICTKU.

Krnerka kak nenoctHas xwuBas cucrema. OOliue NMpU3HAKK KIETOK: 3aMKHYyTas HapyKHas
memOpana, monekynsl JJHK kak reHeTnueckuii anmapar, cucTeMa CHHTe3a OeJKa.

Tunbl  kieTOK: JykapuoTMyeckas U Inpokapuoruueckas. (OcOOEHHOCTH  CTPOCHMS
npokapuoTuueckon kierku. Kiietounas crenka Oakrepuil. CTpoeHHe 3yKapHOTHYECKOH
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON M TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, UX (QYHKIIUH.
[Tna3maruyeckass mMemOpana, e€ cBoiicTBa M (yHkuuu. [{uTormasma m e€ opraHouibl.
OnnomeMOpannble  opraHougsl  kierku: OIIC, ammapat  [ombaku,  JTM30COMBI.
[lonyaBTOHOMHBIE OpraHOWIbBl KIJIETKUW: MUTOXOHJApUM, miacTuabl. [IpoucxoxnaeHue
MUTOXOHJpUH U miacTua. Bunel nnactua. HememOpaHHble opraHOU bl KIETKH: pUOOCOMBI,
KJIETOYHBIM LEHTP, LEHTPUOJIM, PECHUYKH, JKIYTUKH. @DYHKIMHM OpPraHOMJOB KIIETKH.
Bxirouenus.

SAnpo — perynsTopHblii HeHTp kieTku. CTpoeHue sapa: sijaepHas o0osiouka, KapHoluiazMma,
XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIsann, M. Ilneinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XMMHUYECKMX  JJIEMEHTOB B HEXKHMBOW  MPHUPOAE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOIEN.

Tabmumpsr u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJbl BOJbI», «buocunTes Oenka», «CTpoeHue Moiekynbl Oenka», «CTtpoeHue
depmenta», «Hyknennossle kucnotsl. JJTHK», «Crtpoenue monexynst AT®», «Ctpoenue
9yKapuOTHYECKON KIETKW», «CTpOoeHue >XUBOTHOM KIETKW», «CTpOEHHE pacTUTEIbHOU
KJIeTKn», «CTpoeHue MpoKapHOTUYECKON KIETKN», «CTpOoeHHE siipa KIETKH», «YTIEBOAB,
«JIunuaen.



OO6opymoBaHHe: CBETOBOW MHMKPOCKON, OOOpYAOBaHHME [JIsi TIPOBEACHHS HAOIIOICHUM,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOTIpENapaThl paCTUTENbHBIX, )KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.
JlabGoparopHble U NpaKTHYecKue padoThbl:
JlaGopaTopHass padota Ne 1. «M3ydeHHe KaTaJIUTUYECKON AKTHBHOCTH (epMEHTOB (Ha
IIpUMEpPE aMHJIa3bl WIK KaTajaa3bl)».
JlaboparopHast padora Ne 2. «M3yueHue CTPOSHUS KIIETOK PACTCHHIA, )KUBOTHBIX U OaKTepHid
10, MUKPOCKOIIOM Ha FTOTOBBIX MUKPONPENApaTax U X OIUCAHUEY.
Tema 4. FKuzneneaTeJLHOCTh KJIETKH.
OOmMmeH BemecTB, WM MeTaboIN3M. ACCUMIIIALUS (TUTACTHYECKUH OOMEH) U TUCCHUMMIISIIHS
(onepreTuyeckuii 0OMEH) — JBE CTOPOHBI €AMHOrO Mpolecca meradbonu3ma. Ponp 3akoHOB
COXPaHEHHUS BELIECTB U SHEPTrUU B IOHUMAaHUU MeTa0oIn3Ma.
Tunbel oOMeHa BemiecTB: aBTOTPO(MHBIA M rerepoTpodHbiii. Poas ¢depmeHTOB B OOMEHe
BELIECTB U MIPEBPALLEHUHU SJHEPTUU B KIIETKE.
@®otocunte3. CseroBas u TemHOBas (a3l (orocuHTeza. Peaknum ¢dorocuHTE3A.
O¢dextuBHOCTh (hoTOCHHTE3a. 3HadeHHe (HOTOCHHTE3a Ul JKU3HU Ha 3emue. BiusHue
yCIOBUH Cpelibl HA OTOCHUHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.
XeMocHuHTe3. XEMOCHHTE3HpyoIue OakTepuu. 3HAUCHUE XEMOCHHTE3a JUIS JKU3HU Ha
3emie.
DHepreTudeckuii oOMeH B KieTke. Paciiernienre BemecTs, BhIICICHUE U aKKyMYJIUPOBaHUE
SHEPTrUU B KJIETKE. DTambl dHEpreTudeckoro obomena. [nukonu3. bpokeHue u ero BHIBI.
KucnoponHoe oxucieHue, Wiu KIETOYHOE abixaHue. OKHcIUTEIbHOE (pocoprupoBaHme.
O} heKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.
Peakuum martpuyHoro cuHte3a. ['enermueckas wuHdopmamus u  JHK. Peanuzanus
TeHeTUYECKON MH(pOpMaIuU B KIIeTKe. [ eHeTHuecKui Ko U ero cBorcTBa. TpaHCKpUIILIUS —
matpuuHblii cuHte3 PHK. Tpancmsiuuss — OuocunTe3 Oenka. OTambl TpaHCISALUH.
KoaupoBanue amunokuciot. Pons pubocom B OuocuHTe3e Oenka.
Hexnerounsle ¢popmbl sxu3HM — BUpYCHI. McTopust oTkpbiTHs BupycoB (. 1. MiBaHOBCKMIA).
OCoOeHHOCTH CTPOEHMSI U KU3HEHHOTO LIMKJIa BUpycoB. baktepuodaru. bonesnu pacrenuii,
KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nmmyHonepuuunra yenoseka (BUY)
— Bo30ynutens CIIM/{a. OGpatHas TpaHCKpUILUs, peBepTaza U uHrerpasa. [Ipodunaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00J1€BaHHMA.
JdemoHcTpanum:
[Toprpetsr: H. K. Konsnos, JI. U. IBanosckui, K. A. Tumupszes.
Tabmuis! u cxembl: «Tunsl nuTanus», «Metaboanzmy», «MUTOXOHAPUN», « JHEPreTUUECKUI
obmen»,  «Xmopomnact», «®ortocunre3», «Ctpoenne JIHK»,  «Ctpoenue u
¢byHkunoHupoBanue reHa», «CunHre3 Oenka», «['‘eHeTnueckuil Kom», «Bupycs»,
«bakrepuodarn», «Ctpoenue u >xkm3HeHHbId T1kia Bupyca CIIM[a, OGakxtepuodaray,
«Penmukanms [JHK».

Ob6opynoBanue: Moxaenu-anmuinkanun «Yasoenue JIHK u Tpanckpunuumsy», «buocuHTe3
6enkay, «CTpoeHHe KIETKI», Mojieb cTpykTypsl JTHK.
[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /Jx. Yorcon n @. Kpuk.
Tabmuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBIY.
JlabopaTopHble H IpaKTHYeCKHe PadoThI:



[Ipaktnueckass pabora Ne 1. «Mcmonp3oBaHWEe pa3aUYHBIX METOIOB TIPH H3YYCHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

JXussble cucreMsl (0MOCUCTEMBI) Kak IpeaMeT U3ydeHus Ouonoruu. OTIn4YMe )KUBBIX CUCTEM
OT HEOPraHUYECKOHN MPUPOLBIL.

CpoiictBa OmocucTteM U HX pa3HooOpasue. YPOBHM OpraHu3alui  OHMOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHbIA, TKAHEBbIM, OPraHU3MEHHBIA, MONYJSIUHMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOEHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuupl U cxembl: «OCHOBHBIE TPU3HAKM KU3HW», «YPOBHU OpraHu3aluu >KUBOMU
IIPUPOABIY.

O6opynoBanue: moaens Mosiekyinsl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHHE KJIETKH.

XHUMUYECKUH COCTaB KJIETKU. XUMHUYECKHUE AJIEMEHThI: MAKpO3JIEMEHThl, MUKPO3JIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.

@OyHKIMY BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [logaepkanue ocMoTrueckoro 6anaHca.
benku. CoctaB u crpoeHue 6eKoB. AMUHOKHMCIOTHI — MOHOMEpHI OenkoB. HezameHuMble u
3aMEHUMbIE AMUHOKMCIOTHI. AMUHOKHCIOTHBIH COCTaB. YPOBHM CTPYKTYpPbl O€JIKOBOM
MOJIEKYJbl (TIepBUYHAsl, BTOPUYHAS, TPETUUHAS U YETBEPTHYHAs CTPYKTypa). XUMHUECKUE
cBolicTBa OenkoB. bronormueckue GyHKIIH OSITKOB.

®depmeHThl — Ouosioruueckue KaTtanuzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA IEHTP,
cyoctpatHas cneunpuuyHoctb. Kodepmentsl. Buramunbl. Otiaunuus ¢(epMeHTOB OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYrineBonbl: MOHOcaxapubl (TJIIOKO3a, pubo3a U JIe30KcHpu003a), aucaxapuiibl (caxaposa,
JIAaKTO3a) W MoJUcaxapuabl (Kpaxmal, TIMKOTeH, LeJUI0i03a). buonornueckue (QyHKIUU
YIJIEBOJIOB.

Jlununel:  Tpurnumuepunabl, Qgochomununel, crepounsl. ['mapoduibHO-TUAPOGOOHBIE
cBoiicTBa. buonoruueckue ¢ynkuuu nunuaoB. CpaBHEHUE YIIJIEBOOB, OCJIKOB U JIMIIHJIOB
KaK MCTOYHHKOB DHEPIHUU.

Hyxneunnosbie kucnotel: JJHK u PHK. Hykneoruasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u pynkuuu JAHK. Crpoenne u ¢pyuknuu PHK. Buast PHK. AT®: ctpoenue u
GyHKIUH.

[{uTonorus — Hayka o kietke. Kinetounas teopust — npuMep B3auMoAeNHCTBHS uieit 1 (pakToB
B HayYHOM ITI03HAHUU. METO/IbI U3yueHUs KIETKH.

Krnerka kak nenmoctHas »uBas cuctema. OOuue NMpU3HAKK KIETOK: 3aMKHYyTas HapyKHas
MeMOpana, mosekyinsl JJHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oelka.

Tunbl  kJIeTOK: JykKapuoTHUeckas U IpokapuoTuueckas. (OcoOEHHOCTH  CTPOCHHS
npokapuoTuyeckon kierku. Kietounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH
KJ1eTKU. OCHOBHBIE OTJIIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IJUKOKAJIUKC, UX (QYHKIIHUH.
[Ina3maruueckass mMemOpana, e€ cBoicTBa M (yHkiuu. L{uTorumasma m e€ opraHouibl.
OnnomemOpanuble  opraHouasl  kierku: OIIC, ammapat  [ombaku,  JTHM30COMBI.
[lonyaBTOHOMHBIE ~ OpraHOWIBl KJIETKU: MHUTOXOHApPUH, MiacTuabl. [IpoucxoxaeHue
MUTOXOHAPHUH M miactua. Buasl minactun. HememOpanHble opraHouabl KJIETKU: pUOOCOMBI,



KJIIETOYHBIA LIEHTP, LEHTPHUOIU, PECHUYKH, XIyTUKH. @DYHKIUU OpPraHOMAOB KIETKH.
BxiroueHus.

Snpo — perynsTopHblid neHTp KieTku. CTpoeHue sijpa: sjuepHas 000JoYKa, KapuoIia3ma,
XPOMATHH, IPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpersr: A. JleBenryk, P. I'yk, T. [lIsann, M. Illneiinen, P. Bupxos, Jx. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®paukiaun, K. M. bap.

Huarpammbl:  «PacnpeneneHne  XMMHMYECKHMX  DJIEMEHTOB B HEXHMBOM  MPUPOIE»,
«Pacrnpenenenre XMMUYECKUX 3JIEMEHTOB B JKUBOW IIPUPOJIEY.

Tabmuuer u cxemsl: «llepmoguueckass Tabnuma XUMHUYECKHX OSJIEMEHTOB», «CTpoeHHe
MOJIEKYJbl BOJbD», «buocunTtes Oenka», «CTpoeHue MoJeKynbl Oenka», «CTtpoeHue
dbepmenta», «HyxiennoBsie kucnotol. JJHK», «Ctpoenne monekynst AT®», «CtpoeHue
9YKapuOTHYECKON KJIEeTKW», «CTpoeHue MXUBOTHOM KiIeTKH», «CTpOeHue pacTUTEIbHOU
KJIeTKW», «CTpoeHue NpoKapuoTUYECKONW KIeTKn», «CTpoeHHE siipa KIETKH», «YTIEBOAb,
«JInmmapey.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYyIOBaHUE [UIsl MPOBEIEHUs HaOIIOJCHHUIH,
W3MEepeHuil, SKCIIEPUMEHTOB, MUKPOTIPENapaThl pAaCTUTENbHBIX, )KUBOTHBIX 1 OaKTepUATbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Jlaboparopnass pabora Ne 1. «M3yueHue KaTaIUTUYECKON AaKTUBHOCTU (pepMeHTOB (Ha
MIpUMepe aMUIIa3bl UK KaTanaas3bl)y.

JlabopaTtopHas padota Ne 2. «3yueHue cTpoeHUs KIETOK PaCTCHUH, )KUBOTHBIX U OaKTepuit
10/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax 1 uX OIMUCaHHE».

Tema 4. ZKu3HenessTeIbHOCTD KJIETKH.

OOMeH BelecTB, WM MeTa0oIu3M. ACCUMUIIATINSA (TUTACTHYECKUH OOMEH) M TUCCHMUISIINS
(3HepreTuyeckuil 0OMEH) — JIB€ CTOPOHBI €IMHOro Ipoliecca MeTadosnu3ma. Posb 3aKoHOB
COXPAaHEHHUs BELIECTB U SHEPIruu B IOHMMaHUU MeTa0oIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIN M rereporpodHbiid. Ponb ¢depmeHTOB B 00MeHe
BEILIECTB U MPEBPAIICHUHU SHEPTUU B KIIETKE.

®dorocunre3. CmeroBas u TemHoBas ¢a3el ¢oTocuHTe3a. Peakuum dorocuHTE3A.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaueHWe (GOTOCHMHTE3a IS KM3HM Ha 3emie. BiusHue
yCIOBUH Cpeqibl HA POTOCHMHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XeMOoCcHHTe3. XEMOCHHTE3UpYyIomre OakTepuu. 3HAYCHHE XEMOCHHTEe3a IS JKU3HH Ha
3emuie.

DOHepreTudyeckuii oOMeH B KieTke. Paciiensenne BemecTs, BbIJCIECHHE U aKKyMYJIUPOBaHHE
SHEPruM B KJIETKE. DTambl dHEpreTudeckoro obmeHa. Inmkonus. bpoxkeHue u ero BUIbL.
Kucnoponnoe okucienue, win kieToyHoe ApixaHue. OkuciautenbHoe (pochopuiarpoBaHue.
O} heKTHBHOCTH DPHEPTETUIECKOTO OOMEHA.

Peaknum martpuyHoro cuHte3a. ['‘enermueckas wunHdopmamus wu  JHK. Peanuzamus
TeHeTUYECKON MH(pOpMaluy B KIeTKe. [ eHeTHuecKuil Ko M ero cBorcTBa. TpaHCKpUIIIIUS —
matpuuHblii cuHte3 PHK. Tpancmsmus — OuocunTe3 Oenka. OTambl  TpaHCISAIUH.
KonupoBanue amunokucnot. Poias pubocom B OrocuHTe3e Oernka.



Hexnerounsie popmel sxu3nn — Bupychl. Mctopus otkpeitus Bupycos (/1. Y. IBanoBCKwHif).
OcoOeHHOCTH CTPOEHHSI U KU3HEHHOTO LIMKJIa BUpYcoB. baktepuodaru. bonesnu pactenui,
KMBOTHBIX U YeJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHoneduuura yenoseka (BUY)
— Bo3oyautenp CITM/la. OOpaTHas TpaHCKpUIIKS, peBepTa3a U uHTerpasza. [lpodumaktuka
pacrnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHMii.

JdeMoHcTpanum:

[optpetsr: H. K. Konsuos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel muTanusy, «Metadboau3my, «MUTOXOHAPU», « IHEPTETUUCSCKUI
obmen»,  «Xjopomacty, «®Porocunre3», «Ctpoenume JIHK»,  «Ctpoenme wu
¢bynkunonupoBanue reHa», «Cunres Oenka», «['eHermueckuil Kom», «Bupych»,
«bakrepuoparn», «Ctpoenne u >xu3HeHHbIH nukia Bupyca CIIM/la, OGaxtepmodaray,
«Pennmukanms [JJHK».

Ob6opynoBanue: monenu-anmumkanuu «Yasoenne JIHK wu Tpanckpunuus», «buocuHtes
oenkay, «CTpoeHHe KIETKN», Mojielb cTpykTypsl JJTHK.

Tema 5. PasMHoOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1Mk, WM SKU3HEHHBIM IWKA KieTku. MHtepdaza u mwurtos3. [lporeccsl,
nporekarmue B untepdaze. Pemnmukanusa — peaknus marpuunoro cuntesa JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIA HAOOp — KapuoTUN. [IUIUIONAHBIN U TalIONAHbII XPOMOCOMHBIE
Habopbel. Xpomaruapl. LluTonormyeckue OCHOBBI PA3MHOXKEHHS U WHIMBHIYaTHHOTO
pa3BUTHS OPraHU3MOB.

Jenenne knetku — Muto3. Craaun mutosa. [Ipoueccel, nmpoucxoasdiue Ha pa3HbIX CTaAUSIX
MHUTO3a. brosoruueckuii cMbICI MUTO3a.

[IporpamMmmupyemast rubesnb KIETKH — aloInTo3.

@®opMBbl pa3MHOXKEHHUS OpPraHU3MOB: Oecrosoe U mosioBoe. Buapl 6ecrnonoro pasMHOKEHUS:
JiefIeHHe HaJlBO€, IIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNe, BEreTaTUBHOE
pa3MHOKeHHe. MIcKyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHHE VISl CEIEKIUU.
[TosnoBoe pa3zMHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Metios. Cramuu wMetiosa. [lpomeccsl, mpoucxonsdmde Ha cTaausx Meinosa. [loBenenue
XpoMmocoM B Meo3e. KpoccnHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEHO03a.
I"ameTorenes — mporuecc 00pa3oBaHMs MOJOBBIX KIETOK Yy HBOTHBIX. Il0OBBIE >Kene3bl:
CEMEHHMKH U sIMYHuKU. OOpa3oBaHHe U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CrepMaTo3ous,
SAHUIIeKJIeTKa) — crHepMaroreHe3 M oBoreHe3. OCOOEHHOCTH CTPOEHHS SHUEKIETOK MU
cnepmato3onioB. OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOreHE3). OMOPHOHAIBHOE pa3BUTHE (3MOpUOTEHE3). DTarbl
SMOpPUOHAIBHOTO Pa3BUTHS Y I[IO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacTpyJIsLus,
opranorenes. [loctamMOpuoHanbHOE paszBuTHE. THUNBl MOCTAIMOPHMOHATBLHOTO Pa3BUTHS:
npsiMoe, HempsMoe (JTMYMHOYHOE). BrusHue cpeipl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOACTBA.

Poct u pa3zButue pacreHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHM, CTaJuu
pa3BUTHSA.

JdemoHcTpanum:

Tabmumer 1 cxembl: «DopMBl pa3MHOXKEHHUS OPraHU3MOBY, «/[BOifHOE OIIOJOTBOpPEHHE Y
LBETKOBBIX pacTeHMil», «BereratuBHOe pa3MHOXXEHUE pacTeHui», «JleneHne KIeTKH
OakTepuit», «CTpOCHHE IMOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBI», «KIIETOUHBIA UKD,



«Permukanus JTHK», «Muto3», «Meio3y, «lIpsimMoe u Henpsimoe pa3zputue», «l'ameTorenes
y MIIEKOTIUTAIOUIUX U YelI0BeKa», «OCHOBHBIE CTaJN OHTOI'€HE3a».

OO6opynoBaHue: MHUKPOCKON, MHKponpenapaTsl «CrepMaTO30UAbl  MIIEKOIHTAIOLIETO,
«SiuekiieTka MIeKonurammero», «KapuokuHe3 B KIETKAaX KOpeElIKa JyKa», MarHUTHas
Mozenb-anmiukanus «/lenenue knetkuny», monens JJHK, Moxens metadazHoit XpoMOCOMBI.
JlaGopaTopHble U IPaKTHYeCKUe padoThI:

Jlaboparopnasi pabora Ne 3. «HaGmrogeHne MuTO3a B KIETKAaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKPOINpENapaTax».

Jlaboparopnass pabotra Ne 4. «M3ydeHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pas3Butuss reHetuku. Ponb  muTomorun U
SMOpHOJIOTUA B CTAHOBJIICHUM TEHETHUKU. Bkiam poccuilckux u 3apyOeKHBIX YYEHBIX B
pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TUOPHUAOJOTUYECKUN, ITUTOTCHETUYECKUM,
MOJICKYJIIpHO-TeHeTUueckui).  OCHOBHBIE = TIE€HETHYECKHME  TMOHATUA. [ eHeTuueckas
CUMBOJIMKA, UCIIOJIb3YEMAsl B CX€MaX CKpEIIMBAaHUN.

3aKOHOMEPHOCTM  HAcCJIeIOBaHMUsI  IPU3HAKOB,  ycTaHOBIeHHble [.  Menzaenewm.
MonorubpuaHoe ckpeuBaHue. 3aKOH eJuHO-00pa3usi TUOPHUIIOB TMEPBOTO IMOKOJICHHUS.
[IpaBuno noMuHHpOBaHUA. 3aKOH pacIICIUICHUsS MPU3HAKOB. ['MmoTe3a YHUCTOTHI TaMer.
[TosHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpumHoe  ckpeluBaHuWe. 3aKOH  HE3aBUCUMOTO  HACIEJAOBAHMUS  IPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI TUTHOPUAHOTO CKpEIIMBaHMs. AHAIM3UPYIOIIEe CKpPEIIMBAHHE.
Hcnonp30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS IS OTIPE/ICTICHUS TEHOTUIIA OCOOH.
CuennieHHoe HacneioBaHue npus3HakoB. Pabora T. Moprana 1o CHEIUIEHHOMY
HacJeA0BaHUIO reHoB. HapylieHue clenyienus TeHOB B pe3yIbTaTe KPOCCUHTOBEpa.
XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTuUecKne KapThl.

I'enetnka mona. XpOMOCOMHOE OIpEAEIICHHE MO0Ja. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omorameTHbie U reTeporaMeTHbie opraHu3Mbl. HacrienoBanue mpu3HAKOB, CIHEIJICHHBIX C
MIOJIOM.

N3menunBoCTh. BUbl N3MEHUMBOCTH: HEHACIIEACTBEHHAs U HAcleACTBEHHas. Poib cpenbl B
HEHACTIEJACTBEHHON HM3MEHYMBOCTH. XapaKTePUCTUKA MOIUDUKAITMOHHOW HW3MEHYUBOCTH.
BaprannonHsIli psin m BapuanmonHas kpusasd. Hopma peakunu npusHaka. KonnuectBeHHbIe
M KauyecTBEHHbIE TpPU3HAKM U HX HopMma peakuuu. CBoiicTBa MOIUDUKAIIMOHHON
W3MEHYUBOCTH.

HacnenacTBenHas, wiaum TEHOTUNHMYECKas, W3MEHUYMBOCTh. KOMOWHATHBHasT M3MEHUHUBOCTb.
Meiio3 ¥ MOJOBOM TMpolecc — OCHOBAa KOMOMHATMBHOM M3MEHYMBOCTH. MyTanmoHHas
M3MEeHYnBOCTh. Kimaccudukamuss myTtanuii: TeHHbIE, XPOMOCOMHBIE, TeéHOMHBIE. YacToTa u
NpUYMHB  MyTanuid. MyTtareHHble  (QakTopbl. 3aKOH TOMOJIOTHYECKHX pSJIOB B
HacJieicTBeHHOM n3MeHnunBoctu H. . BaBuiosa.

BuesgepHast HacIeICTBEHHOCTh U N3MEHUYMBOCTb.

I'enetuka uyenoBeka. Kapuotun uenoBeka. (OCHOBHBbIE METOJAbl TEHETHUKUA YEJOBEKa:
TeHEaNOTUYECKUI, ONM3HEIOBBIN, IUTOTEHETUYECKHH, OMOXUMHYECKHA, MOIEKYISPHO-
reHeTnyeckuil. COBpeMEHHOE OIpe/eleHHe TEeHOTHIA: MOJHOT€HOMHOE CEKBEHUpPOBaHUE,
TeHOTHIHPOBaHKE, B TOM uucie ¢ nomonisto [11[P-ananu3a. HacnencTtBennsie 3aboneBaHus
YeJoBeKa: TeHHble OoJie3HH, OOJEe3HH C HACJIEACTBEHHOW MPEeApacloyioKeHHOCTHIO,



XpoMocoMHble Ooisie3Hn. ComaThyeckue U reHepaTuBHble MyTaluud. CTBOJIOBBIE KIIETKH.
[Ipuniunsl  3710poBOro  00paza JKWU3HM, JUATHOCTHKH, NPOPUIAKTUKA U  JICYCHUS
TCHETHYECKUX  OoJe3Hel.  MeIOMKO-TeHeTHYeCKOe  KOHCYJIbTHpPOBaHWE.  3HA4YCHHE
MEIUIMHCKOW TEeHETUKH B MPEIOTBPALICHUH W JICYCHUH TEHETHYECKUX 3a0oseBaHMii
YeJI0BEeKa.

JdeMoHcTpanum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumocpees-
Pecorckwnii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUAHOE CKpEIIMBAaHUE U €ro IIUTOT€HETHYECKas: OCHOBAY,
«3aKOH pacIIEIJIEHUs] M €ro LUTOTEHETHUYECKass OCHOBa», «3aKOH YHUCTOThI TraMeT»,
«urubpunnoe ckpemuBanue», «lL{uTomornueckue OCHOBBI JUTHOPUAHOTO CKPEIIUBAHHS,
«Meno3y, «BzauMojelcTBUE alIeNIbHBIX TE€HOBY», «l'€HEeTHYeCKue KapThl pPACTCHUH,
KUBOTHBIX U Y€JIOBEKa», «|'eHeTHKa nojay, «3aKOHOMEPHOCTH HACIEAOBaHUs, CLIETNIEHHOTI'O
¢ mnoinom», «Kapuorumbl dyenmoBeka M JKMBOTHBIX», «BuIbl  H3MEHUYMBOCTH»,
«MoudukanonHas U3MEHYHBOCTHY, «HacnmemnoBanue pesyc-¢pakropay, «['eHeTHka rpymm
KpoBW», «MyTalmOHHasi U3MEHYUBOCTb.

O6opynoBanue: Mojaenu-anmiukanud «MoHorubpuaHoe ckpemuBaHue», «HemomHoe
JOMUHUpOBaHUEY, «JurnbpumHoe ckpermmBanue», «llepekpéct XpoMocoM», MUKPOCKON U
Mukponpemnapar «Jposoduna» (Hopma, myranmuu (HOPMBI KPBUIBEB M OKPACKH Tela),
repOapuit «I'opox MOCEBHOM.

JlabGoparopHble H NpaKTHYecKue padoThbl:

JlaboparopHas padora Ne 5. «/3yueHue pe3ylbTaTOB MOHOTHOPUAHOTO U JUTHOPUIHOTO
CKpEUIMBaHUA y AP030(HIIbl Ha TOTOBBIX MHUKpOIpEnapaTax.

JlabopatopHas pabora Ne 6. «M3yueHue MoAMGUKAIMOHHOW W3MEHUYMBOCTH, MOCTPOEHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBO».

Jlabopatopnass paGora Ne 7. «AHaiIM3 MyTanMid y Jpo30Quibl  HAa TOTOBBIX
MUKpOIpernaparax».

[IpaxTuueckas padota Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEJIOBEKay.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M Ipolecc. 3apoXKICHHE CENeKIUU U JoMmecTtukanusa. Yuenune H. 1.
BaBuiioBa 0 1eHTpax MPOUCXOXKACHHUS W MHOrooOpasus KyIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METOABI CeleKUMU. MaccoBbli M MHIMBUAYaAJIbHBIH OTOOpPHI B CEIEKIHH
pacTeHM M KUBOTHbIX. OneHKa »JKcTepbepa. bIIM3KOpOACTBEHHOE CKpELMBAaHUE —
nHOpuauHT. Ynctas nuHus. CKpelmrBaHue YUCThIX TUHUHN. ['eTeposuc, wim rudpuaHas cuma.
Heponcteennoe ckpemmBanue — aytopuaunr. OtnanéHHas THOpuan3anus ¥ e€ yCIeXH.
HckyccTBEHHBIN MyTareHe3 U MOJIy4€HHE MOJUIUIONA0B. [[oCTHKEHUS CENEeKIIMA PacTEHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTamlbl CO3JaHUS
pexombunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas unxkeHepus. Kierounsie
KYJBTYpBI. MukpokiIoHaIbHOE pa3MHOKEHHE pacTeHH. Knonuposanue
BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3SAHCTBEHHBIX OPraHU3MOB. DKOJIOIMUECKUE U ITHYECKHE
npo6iembl. 'MO — reneTndyeckut MOAUGUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

IToptpetsi: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.



Tabmumpsrt u cxembl: kKapta «lleHTppl MNPOMCXOXKIEHUS U MHOro00pa3us KyJbTYpPHBIX
pactenuit», «lloponpl gOoMamHUX JKUBOTHBIX», «CopTra KyNbTYpHBIX PpacTEHHI»,
«Otnanénnas rudpuansanus», «Paborer akagemmka M. @. HMpanoBay, «llomurmimonmusy,
«O0BEeKTHI OMOTEXHOIOTUNY, «KJIeTOUHbIE KYIbTYpPhI U KJIOHUpOBaHue», «KoHcTpynpoBaHue
U [IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MYJSDKMA IUIOJOB M KOPHEIUIONOB TUKUX (OPM M KYJIBTYPHBIX COpPTOB
pacrenuii, repdapuii «CenbCKOX035CTBEHHBIE PACTCHUSY.

JlabGoparopHble U NpaKTHYecKue padoThbl:

Okckypceusi «OCHOBHBIE METOAbI M JIOCTHXKEHHUS CENIEKIIMM PAcTeHUHW U J>KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIHUIO, TUIEMEHHYIO (pepMy, COPTOUCIIBITATENIbHBIN YUYaCTOK, B TETUTUYHOE
X035UCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O bBUOJIOI'MHN
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBiIuMBaKOTCS TpeOOBaHMS K pPe3ylbTaTaM OCBOCHHS
o0y4aroIuMHCs MpOrpaMM CpeAHEro oO0Iero oOpa3oBaHMA: JUYHOCTHBIM, METANPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JAMYHOCTHBIX peE3ylbTaTOB OCBOEHHUs mpeameTra «buoJOrus» BbIIECIECHBI
CIIETYIOIIIE COCTABISIONINE: 0OCO3HAHUE 00YUYAIOITMMHUCS POCCUICKON TPa)k1aHCKON UACHTUIHOCTH
— FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICIICHUI0, HATUYME MOTHUBAIIMH K
00y4eHHUIO0 OMOJIOTHH, IIeJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOSKICHHUN JTUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH U UCTOPHUECKUX TPAAMIIMNA Pa3BUTHS OMOIOTUYECKOTO 3HAHMSI, TOTOBHOCTh
U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH JEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU  YCTAaHOBKaMH, MNPUCYIIHUMH CHUCTEMC OHMOJIOTHYECKOTO O6p2130BaHI/I5[, HaJInN4ue
9KOJIOTUYECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTAaBUTD LI€ITU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUsA mpenMera «buonorus» TOCTUTAIOTCA B E€OUHCTBE
y4eOHOW M BOCHHTATEIbHOW JEATEIHHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCHUUCKUMU
COLIMOKYJbTYPHBIMU, MCTOPUYECKHUMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMM, NPHUHSATHIMH B
oOIecTBe MpaBWJaMd W HOPMaMH TIOBEIACHUS W CIOCOOCTBYIOT MpOIECCaM CaMOTIO3HAHUS,
CaMOBOCIIUTaAaHUA W CaMOPAa3BUTHA, pPa3BUTHUA BHYTpeHHeﬁ MO3UIUKU JIUMYHOCTH, IATPHUOTHU3MA,
YBaXXEHUSI K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TpyJda MU CTaplIeMy IOKOJEHHUIO0, B3aUMHOTO
yYBa)KEHHUS, OEPEIKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUIO M TPATUIMSIM MHOTOHAIIMOHAIIEHOTO
Hapopa Poccuiickoi @enepanuu, NpUpoe U OKPYKAIOIIEH cpee.

JIMYHOCTHBIE pe3yJbTaThl OCBOSHUS y4eOHOro mpeamera «bHOJOTHs» HOMKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN TNYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIIMN, TO3UTHBHBIX BHYTPEHHUX yOCKICHUI,
COOTBETCTBYIOIIHUX TPAAUIIMOHHBIM HCHHOCTAM pOCCHﬁCKOFO O6HIGCTBa, paciinpC€HUEC )KU3HCHHOI'O
OTbITa U ONBITA JESITENILHOCTU B MPOLIECCe peau3aliid OCHOBHBIX HAalpaBlIE€HUI BOCIUTATEIbHON
ACATCIIbHOCTH, B TOM YHMCJIC B YaCTH:



1) rpakIaHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  oOydaromierocs Kak  aKTHBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUIICKOTO 00IIeCTBa,;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaK€HHE 3aKOHA U
MIPaBOIIOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH AESITEIBbHOCTH NPU CO3JaHUM YYEOHBIX MPOEKTOB,
peiCHUN y‘-Ie6HbIX U IIO3HABaTCJIbHBIX 3a1a4, BBIIIOJIHCHUU 6I/IOJIOI‘I/I‘-I€CKI/IX OKCIICPUMCHTOB;,

CIOCOOHOCTH OIPEAETATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOMN
KHU3HU U OOBSICHATD €€;

YMCHHC YYUTLIBATH B CBOUX HGI;'ICTBI/ISIX HGOGXOI[I/IMOCTB KOHCTPYKTUBHOI'O BSaHMOI[efICTBHﬁ
JIIOI[Cﬁ C pa3sHbIMU yGC)KI[CHI/ISIMI/I, KYJIbTYPHBIMH HCHHOCTAMHU U COLMUAJIbHBIM ITOJIOKCHHUEM

TOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHS Yy4EOHBIX,
MO3HABATENbHBIX U UCCIIEOBATEIBCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHHU K MHEHHIO ONIIIOHEHTOB
IIpU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOI0 COJEPKAHUS;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMUPOBAHHOCTh POCCHICKON TpaskJaHCKON HIEHTUYHOCTH, MATPUOTHU3MA, YBAKCHHS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH nepea PoauHol, rop1ocTu 3a cBo# Kpaii, cBoto Poauny,
CBOH SI3BIK M KYJIBTYPY, IPOIUIOE U HACTOSIIEE MHOTOHALIMOHATILHOTO Hapoaa Poccuu;

LHEHHOCTHOC OTHOUICHHWEC K IMPUPOAHOMY HACJIICAUIO U MaMATHHUKAM MMPUPOAblI, JOCTHXXCHUAM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTH OLIEHHMBAThH BKJIAJ] POCCHICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTUE OMOJIOTHH,
[OHMMAaHUs 3HAYe€HHUS OWOJIOTMM B IIO3HAHHHA 3aKOHOB npupoabl, B JXHU3HHW 4YCIOBCKA H
COBPEMEHHOI0 00I1IeCTBa;

uzelHas yoexxAEHHOCTh, TOTOBHOCTh K CITY>KE€HHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cyanoy;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUIICKOTO HAPOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 TIOBEACHUS;

CIIOCOOHOCTH OILIEHHMBATh CUTYAllUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOSHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTEISM, CO3[JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATHUS LIEHHOCTEH ceMeHO )KU3HU B COOTBETCTBUU C TpaIulMsIMU HapooB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

OCTECTUYCCKOC OTHOMICHHUE K MHUPY, BKIIIOYasA ICTCTUKY 6I)ITa, HAaYYHOTO U TEXHHUYCCKOI'O
TBOpYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIICHUH;

MOHMMaHHE YMOLMOHAIBHOTO BO3/ICHCTBUS )KUBOM MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTH K CaMOBBIPpAKCHHIO B PA3HBIX BHAAX HCKYCCTBA, CTPECMIICHUC IIPOABJIATH
Ka4yecTBa TBOPYECKOW JTMIHOCTH;

5) ¢pusuyeckoro BocnuTaHus, HOPMUPOBAHUS KYJIbTYPbI 310POBbSI H IMOLMOHATILHOI0
Osaromosty4ms:

MMOHMMAaHHE W peain3alius 37J0pOBOTO M 0e30macHOro obpasza KU3HH (30pOBOE TMUTAHHE,
cOOIOICHNE THUTMEHUYECKHX MPaBHJI U HOPM, COQJIaHCHPOBAHHBIM pPEXHUM 3aHATHH U OTIbIXA,



perynspHas gu3ndeckasi akTUBHOCTB), O€peXHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOUICHUS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MMOHMMAHKE [ICHHOCTH TPABUJI WHIUBUIYAIBHOTO U KOJJICKTUBHOTO 0O€30MacHOTO TIOBEICHUS
B CUTYallUAX, YTPOXKAIOLIUX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCIEACTBUA W HENPUSTHUS BPEAHBIX MPUBBIUEK (YINOTPEOJICHUS aJKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOTI00HE;

TOTOBHOCTh K AKTUBHOHM JEATEIBHOCTH TEXHOJOTMYECKOM M COIMAJIbHOM HaIlpaBJIEHHOCTH,
CIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHSTH TAKYIO IS TEITLHOCTD;

WHTEpPEC K pasIudHbIM cdepaMm MpoPecCHOHATHHONW IEATEIIbHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBIH BEIOOpP Oynyiiel mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH BCE
KU3HU;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

9KOJIOTMUYECKU IieJieco00pa3Hoe OTHOIIEGHHE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKOM KYJIbTYpBl: MPUOOPETEHUE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLICHKU WX BO3MOXKHBIX MOCIJICJICTBUM JIJIS1 OKPYXKAIOILIEH CPEIbl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PEeLICHHUS;

CIOCOOHOCTH UCMOIB30BaTh MpUOOpETaeMble IPU U3YyYSHUH OUOJIOTUU 3HAHUS U YMEHHUS TIPU
penieHnr npoOseM, CBS3aHHBIX C PAalMOHAIBHBIM HPUPOJIONOIB30BAaHUEM (COOIIOICHUE TPaBUII
MOBEJICHUS B MPUPOJIC, HATIPABIICHHBIX HA COXPAHEHHE PABHOBECHUS B SKOCHCTEMAaX, OXPaHY BHUJIOB,
IKOCUCTEM, OMoCheEphl);

AKTUBHOE HENPUATHE NEUCTBUI, MPUHOCAIINX BPE] OKPYKAIOIIEH MPUPOIHOM Cpelie, yMEHUE
MIPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJOTHYECKHUE MOCIEACTBUS MPEAIPUHUMAEMBIX ISHCTBUIA U
MpeA0TBpaIaTh UX;

HaJU4he Pa3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, OKOJOTUYECKON KYJIbTYphI, OIbITA
JEATEIbHOCTH  DKOJIOTMYECKOW  HANpaBIC€HHOCTH, YMEHHUSl pPYKOBOJCTBOBAaTbCSI HUMH B
MO3HABATENbHON, KOMMYHUKATHBHOM U COLMATbHONW MPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl M OOIIECTBEHHON MPAaKTHUKH, OCHOBAHHOTO Ha JAMAJOre KYIbTYp, CIHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE S3BIKOBOW M YUTATEIHCKON KYJIBTYPHI KaK CpPEACTBA B3aMMOJCUCTBUS
MEX1Y JIFOIbMU U TIO3HAHUS MUPA;

MOHUMaHWe Crhenu(PUKd OUOJNOTUU KaK HAayKd, OCO3HaHHsS e€ poiau B (HopMHpOBaAHHUH
paIlMOHABPHOTO HAYYHOTO MBIIIIEHUS, CO3AaHUH IEITOCTHOTO MPEACTABICHHUS 00 OKpY)KaromeMm
MHUpE KaK O €IUHCTBE MPUPO/IbI, YSIOBEKA U 00IIECTBA, B MO3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH
U pelIeHuH npo0aeM coXpaHEHHs MPUPOTHOTO PAaBHOBECHUS,

yOeXAEHHOCTh B 3HAYMMOCTH OHOJOTHU ISl COBPEMEHHOW ITMBUIIM3AIMH: O0eCredeHus
HOBOTO YPOBHS Pa3BUTHS MEAHWIIMHBI, CO3JaHUE TEPCIEKTUBHBIX OMOTEXHOJOTHUM, CIMOCOOHBIX
pemars pecypcHble MpoOjeMbl pa3BUTHS UYEIOBEUYECTBA, MOUCKA MyTeH BBIXOJA U3 TI00ANbHBIX



HKOJIOTHYECKUX IMPOOJIeM H 00ecreueHHs Mmepexo/ia K YCTOHYMBOMY Pa3BUTHIO, PALMOHATBHOMY
MCIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYCHUU OMOJOTHYECKHX 3HAHUU B IIEJNSAX IMOBBIMICHUS OOMICH
KYJIbTYpbl, €CTECTBCHHO-HAy4YHOW TPAMOTHOCTH, KaK COCTaBHOMW 4YacTH (DYHKIIMOHAIbHOW
IPaMOTHOCTH 00y4aromuxcs, GopMUpyeMOH MpU H3yYCHUN OUOJIOTHH,

MOHMMAHUE CYIIHOCTH METOJIOB TIO3HAHMS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCHONB30BaTh TOJMydaeMble 3HAHUS Ui aHaiuu3a W OOBSCHEHUsS SBIICHUN
OKpPYXKAaIOIIET0 MHpa M MNPOUCXOIANIMX B HEM HM3MCHEHUWH, yMEHHE JelaTh OOOCHOBaHHbBIC
3aKIIOYCHHUST HA OCHOBE HAYYHBIX (DAKTOB M HUMCIOIIUXCS JaHHBIX C IEJIbI0 ITOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO UCIIOIB30BATh OMOJIOTHYECKUE 3HAHUS JJISl pEHIeHuUs! Tpooiem
B PCabHBIX )KMU3HCHHBIX CUTYAIUIX;

OCO3HAHHME IIEHHOCTH HAYYHOH JEATENIbHOCTH, TOTOBHOCTH OCYIICCTBISATH MPOCKTHYIO WU
HCCIICIOBATEIILCKYIO ACSATSIIbHOCTh HHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HaHUH 10 OHWOJOTMH B COOTBETCTBUU C IKHU3HCHHBIMHU
MOTPEOHOCTSMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yIbTaThl OCBOCHHS Y4eOHOTo mpeamera «BHOJIOrus» BKIIIOYAIOT:
3HaYUMBbIE AN (OPMHUPOBAHUS  MHUPOBO33PEHHUS]  OOYUaAIOIIUXCS — MEXKIUCHUIUTMHAPHBIC
(MeXIpeIMeTHBIE) O0IlIeHayUYHbIe TOHSTHS, OTPAKAIOIIUE 1IETIOCTHOCTh HAYYHOW KapTHHBI MUpa U
crenu(uKy METOIOB TMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, IHEPTHS,
SIBJICHHUE, TIPOIIECC, CUCTEMa, HAYYHBIN (aKT, MPUHIIHI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCleIOBaHNe, HaONI0/IeHne, M3MEpPEeHHe, HKCIEPUMEHT U JPYTUX), YHUBEpCadbHbIE yueOHbBbIC
neiictBus  (TO3HaBaTellbHbIE,  KOMMYHUKATHBHBIE,  PETYIATHUBHBIE),  OOECIEeUMBaIOIINE
dbopmupoBanre (PYHKIIMOHATILHOW TPAaMOTHOCTH W COLMAIBHON KOMIIETEHIIMU OO0y4YaromuXxcs,
CIIOCOOHOCTh 0o0yJaronmxcst WCIIOJIH30BaTh OCBOCHHBIE MEXIUCIUTITHHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHMUS U YHHUBEpcajbHble Yy4eOHble MAeWCTBHS B TIO3HABaTeNbHOU U
COLIMAJIbHOU MPAKTHKE.

MeranpeamMeTHbIe pe3yibTaThl OCBOCHHS IMPOTPAMMBI CpPEIHEro o0Iero oo0pa3oBaHUs
JOJDKHBI OTpaXkaTh:

OBi1aieHNe YHHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKUe TeHCTBUS:

CaMOCTOATENbHO (OPMYIUPOBaTh M aKTyaIM3WpPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOSHUU 3HAHUU MPUEMBI JTOTUYECKOTO MBIIUIEHUS (aHallM3a, CUHTE3a,
CpaBHEHHUS, KIacCUPUKAlMK, OOOOIIEHHs), pPACKPBIBATH CMBICT OWOJIOTMYECKUX TOHATUN
(BBIOENATH WX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHSIMU );

OTIpeNeNATh IEMN JESITeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIHPHOCTU C TTOCTABICHHBIMHU IICIISIMH;

UCIONIb30BaTh OWOJIOTUYECKUE TOHATHS [Uisi OOBsSCHEHUS (PAKTOB M SBICHUH KUBOM
TIPUPOJIBI;



CTPOMTH JIOTUYECKUE pacCyXJeHusi (MHAYKTUBHbIC, I€IyKTUBHbIC, IO AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHBOPEUYHUS B PACCMATPHUBACMBIX SIBICHUSAX, (POPMYIHPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSITh CXEMHO-MOJIENIbHBIE CPEACTBA Ui MPEJCTaBICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIICHUH B M3y4aeMbIX OHOJIOTMYECKHUX OOBEKTax, a TaKKe MPOTUBOPEUYHil pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUs] MPOOIEMBl ¢ YIETOM aHAJIM3a UMEIOIIUXCS MaTepUaIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBbI B JESITEIbHOCTb, OIICHMBATh COOTBETCTBHE pE3YJbTATOB LEINSIM,
OLIEHUBATh PUCKH MOCIIEICTBUI AESATEILHOCTH;

KOODAMHUPOBATh M BBIIOJHATH pPAa0OTy B YCIOBUSAX pEAIBHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIET0BATENBLCKHE TeHCTBUS:

BJIAJIETh HABBIKAMU Y4YEeOHO-MCCIIEOBATEIBCKOW M IMPOEKTHON eSTeNbHOCTH, HaBBIKAMHU
paspelieHusi MpoOiIeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IOHMCKY METO/IOB
pElIeHUs TPAKTUYECKHX 3a]]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MIO3HAHUS;

WCIIONIb30BaTh PA3IMYHbIe BUABl JACSITEILHOCTH IO IIOJYYCHHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETalny, NpeoOpa3oBaHUI0 M NMPUMEHEHHI0O B Y4YeOHBIX CHTyalHsX, B TOM YHCIE TpPHU
CO3JIaHUH Y4EOHBIX M COIIMAIBHBIX IPOCKTOB;

(dbopMUpOBaTh HAyYHBIH THUIl MBILIUICHUS, BJIAJETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSIMHU U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENBHON NEATEIBHOCTH H
KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U U aKTyallU3UPOBATh 33/1ady, BBIIBUTATh THIIOTE3Y
e€ pelieHus, HaXOAUTh apTyMEHTHI JJIsl JOKa3aTeIbCTBAa CBOMX YTBEPKIEHUH, 3a7aBaTh MapaMeTphl
Y KPUTEPUU PEIICHHUS;

aHAJM3UPOBATh TOJYYEHHBIC B XOJI€ PEHICHHUS 33[aud Pe3yIbTaThl, KPUTHYECKH OLIEHUBAThH
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIIUsM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TOMCK TEepeHOca CPEICTB M CIOCOOOB JCHCTBHUS B
poeCCUOHANBHYIO CPENy;

yMeTh  TEPEeHOCHTh 3HAaHUS B  [O3HABATEIbHYHD M  IPAKTUYECKYIO  00IacTH
KHU3HENIEATSTbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIC HWJIEH, TNpEIJiaraTh OpPWUTHHAIBHBIC TIOJAXOABI W PEIICHHS, CTaBUThH
npoOJIeMBbI U 33J1a4H, JIOMyCKAIOIUe aJbTePHATUBHBIEC PELICHHUS.

3) paGora ¢ nngopmanmeii:

OpUEHTHPOBATLCS B PA3IMUHBIX HCTOYHUKAX HHPOpMaIMU (TeKcTe ydeOHOro mnocodus,
HAYYHO-TIONYJSIPHOW JIUTEpaType, OMOJIOTUYECKHX CIIOBApSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JnaHHBIX, B VIHTepHeTe), aHaMU3UpPOBaTh HH(OPMALMIO PA3TUYHBIX BHIOB H (QopM
NPEJCTaBICHNS, KPUTUYECKH OLIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYMBOCTH;

(dbopMyIHpOBaTh 3ampoChl W TPUMEHSTH pa3IM4YHblEe METOABI TpPH TOHCKE U 0TOOpe
Oouosornueckoil nHpopMaIuu, He0OXOAMMOM JIJIs1 BBITIOJHEHUS YI€OHBIX 3a7a4;



MpHOOpeTaTh OIBIT HCIOJNB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX —TEXHOJIOTHIA,
COBEPILICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3TUUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAJbHYIO (GOpMY MpPEIACTaBICHHS OHWOIIOTHYECKOM
nHpopManuu (cXembl, Tpa@uKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

WCIOJb30BaTh HAYYHBIA S3bIK B KauecTBE CpPEIACTBA MHpU pPabdoTe ¢ OHOJIOTUYCCKON
uHpopManMell: MPUMEHATh XUMHUYECKHE, (PU3MYecKrne M MaTeMaTW4eCKHe 3HAKU M CHUMBOJIBL,
dbopMynbl, abOpeBHAaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MPeoOpPa3OBBIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISITHOCTH;

BJIAJICTh HAaBBIKAMH  pAcCllO3HABAaHHWS W  3aIIUTHl  WHPOpPMANWH, WHGOPMAIIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OgJaieHne YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) odomenmne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX c(epax KU3HU, aKTHBHO y4aCTBOBATh B IUAJIOTE WIIH
JMCKYCCHH TI0 CYIIECTBY 00CYXKIaeMoii TeMbI (YMEHHE 33]]aBaTh BOIPOCHI, BHICKA3bIBATH CYXICHUS
OTHOCHUTEIIHO BBITIOJIHEHHS TpeAsiaraéMol 3a/laud, YYHUTBIBATh HMHTEPEChl M COTJIACOBAaHHOCTh
MO3UIMK APYTHX YYACTHUKOB JIMAJIOTA WITU IUCKYCCHUH);

pacro3HaBaTh HEBepOATbHBIC CPEICTBA OOLICHHUS, ITOHMMATh 3HAUYCHHE COLMAIBHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHUS! KOH(DIMKTHBIX CUTYallMid, YMETh CMST4YaTh KOHQIMKTBI U BECTH
MIEPErOBOPHL;

BJIAJIETh PA3MUYHBIMUA CIIOCOOaMU OOIIEHHST W B3aMMOJACUCTBHS, TOHHUMATh HaMEpPEHHS
JPYTUX JIIOJCH, MPOSBISATh YBAKHUTEIBHOE OTHOIICHHWE K COOECEJHUKY U B KOpPpeKTHOU (opme
(bOopMyIHpPOBATH CBOU BO3PAKCHHUS,

Pa3BEPHYTO M JOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOJIH30BAHNEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MIOHMMaTh U HCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHAMBUIYAIbHOM palboThI NpH
pemeHn OMOJOrHyeckoi MpoOaeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJEHCTBYS IPU pELIEHUH yueOHOW 3a1auu;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX JCHCTBHHA C y4ETOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)K0r0 4ieHa KOJUIEKTHUBA;

IPUHUMATD 1I€JIM COBMECTHOM JEATeIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH AEUCTBUS
o €€ JOCTMKEHUIO: COCTaBJIATh IUIAH JIEWCTBUM, pacHpenessiTh poiau ¢ Y4ETOM MHEHHU
Y4aCTHUKOB, OOCY>KIaTh pe3yJbTaThl COBMECTHON pabOThI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/la U KaKJOr0 YYaCTHMKA KOMaHbl B OOIIUI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeJularaTh HOBBIE TPOEKTHI, OIICHWBATh HAEHW C TIO3WIWU HOBU3HBI, OPWUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh O3UTUBHOE CTPATETNYECKOE TIOBEJICHUE B PA3IMYHBIX CUTYAIUSIX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, OBbITh MHUIIMATHBHBIM.

Ogiaenne yHUBEPCAIBLHBIMH PEeryJsSTHBHBIMU 1€ CTBUSAMU:

1) camoopranusamnus:

UCIOJIb30BATh OMOJIOTUYECKNE 3HAHUS JUIs1 BBIABICHHS TPOOJIEM U UX PELICHUS B KU3HEHHBIX
U Y4eOHBIX CUTYaIUX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKMX 3HAHHW IENIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOHMX
JNCUCTBUSAX M TOCTYNKAaxX IO OTHOUICHHWIO K >KMBOH TPUPOJE, CBOEMY 3I0POBBIO M 370POBBIO
OKpY>KaloIINX;



CaMOCTOSITEJIbHO OCYIIECTBIIATh I03HABATENIbHYIO JIE€ATEIBHOCTb, BBIABIATH IPOOIEMBI,
CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIEC 337a4ll B 00pa30BaTEIbHOM NESITEIBHOCTH M KU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIIEHUs NPoOJeMbl C Y4ETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U ITPEAIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacuMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOW SPYIUIIMHU B PAa3HBIX 00IACTIX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HAaBBIKAMU IMO3HABATEJIbHON PEQIIEKCHM KaK OCO3HAHUS COBEPILIAEMBIX JAEHCTBUM U
MBICIMTENbHBIX IIPOLIECCOB, X PE3YIbTATOB M OCHOBaHMM, HCIOIB30BATh NMPUEMBI pedIeKcuu s
OLIEHKU CUTYyalllH, BBIOOpA BEPHOT'O PELLICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHNUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YNbTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE IIPAaBO U MPABO APYTUX Ha OMINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTaTrhl ocBoeHUs mnporpammbel COO mo O6uonoruu Ha 6a30BOM YpPOBHE
BKJIIOYAIOT crienududeckue ais ydeOHoro mpeamera «buomorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl  JIEHCTBHM MO OCBOGHMIO, MHTEPIPETAllMd U MpeoOpa3oBaHMIO 3HAHUM, BUABI
JeSTeIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS U NPUMEHEHHUIO 3HAHMH B Pa3iMYHBIX y4eOHBIX
CUTYyallusAX, a TAK)KE B PEaJIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ononorueil. B mporpamme
MIPEMETHBIEC PE3YIIbTAThl IPECTABIICHEI 110 TOJIaM 00yJeHUSI.

[IpenmeTtHble pe3ynbTaThl OCBOCHUsI yueOHoro nmpeamera «buonorus» ¢ 10 knacce oMK HbBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MeCT€ W pPOJM OHWOJOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpa U
HAyYHOTO MMPOBO33PEHMsI, O BKJIAZE POCCHMCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, PyHKIIMOHAIBHOW I'PaMOTHOCTH YeJIOBEKa Ul PEeLIeHNs KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATH COJEp)KaHHE OMOJIOTMYECKUX TEPMUHOB M TOHSATHM: >KHU3Hb, KIIETKA,
opranusm, Metrabonu3M (0OMeH BEUIECTB M MpeBpallleHne YHEPTUH), TOMEOCTa3 (CaMOperysuus),
YpOBHEBass ~ OpraHHW3alys  JKUBBIX  CHCTEM,  CaMOBOCIPOW3BENEHHE  (PETpOIyKIHs),
HaCJIeICTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHUE;

yMEHHE Wu3jararb OWOJOTHMYECKHE Teopur (KJIETOYHAasi, XPOMOCOMHAs, MYTallMOHHa,
LIEHTpaJbHAsl JOrMa MOJEKyJsipHOW Owomoruu), 3akoHbl (I. Mennens, T. Moprana, H. W.



BaBuoBa) u yueHnus (0 IEHTpax MHOTOOOpa3usi M MPOUCXOXKACHHS KyIbTYpHBIX pactenuid H. U.
BapwuioBa), onpeensts rpaHUIbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIIQJETh METOAAMU HAYYHOTO IO3HAHHMS B OMOJOTMM: HAOJIOACHUE M OMNHCAaHUE
KHUBBIX CHUCTEM, TIPOIIECCOB W SIBJICHWUH, OpraHW3alus W TPOBEICHHE OHOJIOTMYECKOTO
OKCIEPUMEHTa, BBIIBUKCHUE THIIOTE3bl, BBIABICHHE 3aBHCHUMOCTH MEXIY HCCICTyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MTOJTyYCHHBIX PE3YJIbTATOB, UCTIOIb30BAHHBIX HAYYHBIX MOHATHIA, TEOPUI
Y 3aKOHOB, YMEHHE JIeaTh BBIBOABI HA OCHOBAHUH TOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATh CYIIECCTBCHHBIC MPHU3HAKH BUPYCOB, KJIETOK IPOKAPHUOT W IYKApPHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTraHM3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIECTB H
MpeBpalleHs] SHEPruH B KJETKe, (OTOCHHTE3a, IJIACTUYECKOIO M HIHEPreTUYecKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, PAa3MHOXXEHHS, WHAWBUIYAIbHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

YMEHHUE TMPUMEHATH TOJYyYCHHBIC 3HAHHS JUIs OOBSCHEHUS OWMOJIOTHYECKUX IPOIECCOB H
SIBJICHHM, JUIS NMPUHATUS NPAKTUYECKUX PEUICHWH B MOBCETHEBHON XHM3HM C LEIBIO 00ECTICYECHUS
0€30MaCHOCTH CBOETO 3/I0POBbS H 3A0POBbSI OKPY)KAIOLINX JIFOACH, COOIIOIEHHSI HOPM I'PaMOTHOTO
MOBEJICHUSI B OKPYXAOIIEH MPUPOJHOW cpele, MOHMMaHUEe HEOOXOJMMOCTH HCIOJIb30BAHUS
JNOCTYDKEHUH ~ COBpEeMEHHOW  OWojormu W OWMOTEXHOJIOTMH Il palMOHAIBHOTO
MIPUPOJIOTIOIE30BAHHS,

YMEHHE pemarh »3JEMEHTapHblE T'eHETHYEeCKHE 3aJaud Ha MOHO- U JAWTHOpPHIHOE
CKpEUIMBAaHKE, CLIIETUICHHOE HACIIeIOBAaHUE, COCTABIISATH CXEMbl MOHOTHOPUIHOTO CKPEIIUBAHUS IS
MpeICKa3aHusl HAaCJIeJ0BaHUS PHU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE M TPAKTUYECKHE pPadOThI, COOMIOAATH TMpaBWIa IMPU
pabote ¢ y4eOHBIM U 1a00paTOpHBIM 000pPYyI0BAHUEM;

YMEHHE KpPUTHYECKH OICHMBATh M HWHTEPIPETUPOBATH HH(GOPMAIHIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOUIYIO IICEBJIOHAyYHbIE 3HAHUS M3 pa3IMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBOM HMH(OpMaIUK, HayYHO-TOMYJSPHbIE MaTepuaibl), STUYECKUE ACHEKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIIeHMs, 00001mas
OMOJIOTNYECKYI0 HH(POPMALIHIO U3 HECKOJIBKMX MCTOYHHUKOB, TPAMOTHO MCHOJIb30BATh MOHATUIHBIHI
anmapat OMOJOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
No | HauveHoBamie Kosun4yecTBo 4acos JJIeKTPOHHbIE
(uu¢posbIe)
n/ pa3aesioB M TeM KonTpouabsn IIpakTnyeckune
Bcero o0pa3oBaTe/bHbIE
n NMPOrpamMMbl bie padoThI padoTbI
pecypcsl
bu6mmoreka [JOK
buonorus xax
1 2 0.5 https://m.edsoo.ru/7f41
Hayka c292
5 JKuBbIE CHUCTEMBI U 1 bubnmuorexa [JOK
WX OpraHu3alus https://m.edsoo0.ru/7f41



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

€292
XuMHUYeCKui bubmuorexa [JOK
3 COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41
KJIETKHU c292
bubmuoreka [JOK
KusaenesreabHoc
4 6 https://m.edsoo.ru/7f41
Tb KJIETKH
€292
PasmHoxeHue n
MBIV HOE bubmuorexa [JOK
5 Y 5 1 https://m.edsoo.ru/7f41
pasBuTHE 292
OpraHU3MOB -
HacnencrBennoct bu6mmoreka [IOK
6 b 1 U3MEHUYUBOCTH 8 15 https://m.edsoo.ru/7f41
OpraHu3MOB c292
Cenexmus
bu6mmoreka [IOK
OpraHU3MOB.
7 3 https://m.edsoo.ru/7f41
OCHOBEI
€292
OHMOTEXHOJIIOTHHU
bu6mmoreka [IOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41
€292
OBIIEE
KOJIMYECTBO YACOB 34 4

[10 ITPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosmyecTBo yacoB Jlara DJIeKTpoHHBbIE U(POBBIE
n/ Tema ypoka KouTposbHbie [IpakTuyeckue oOpa3oBaTe/ibHbIE
Bcero U3Y4YEeHUsS
n paboThI paboThI pecypchl
bu6mmoreka [IOK
1 Buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
2 gﬁiﬁiﬁ:iiﬁiﬁﬁ: 62211£H1Hx MeTrogoB 1 0.5 bubmorexa LHOK
P A ' https://m.edso0.ru/863e6122
IPH U3YICHUH OMOJIOTHICCKUX
00BEKTOBY
3 buonoruueckue CUCTEMbI, MPOIECCHI U 1 bubnmnoreka [JOK
UX U3y4YCHUEC https://m.eds00.ru/863e6564
4 XumMuueckuii coctas KiIeTku. Bojga u 1 bu6mmorexa [IOK
MHHEPaIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u ctpoeHue 6eIKoB 1 hitps://m.eds00.ru/863e6072
®epMeHThl — OMOJOTHYECKHE
A e 05 ubmorera LIOK
N 1 ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (PepMEHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTajaasbl)»
bubmuoreka [JOK
! Yraesoast. Jlammast . https://m.edso0.ru/863e6870
bu6mmorexa [IOK
8 HyknienrosEIe KHCTOTEL. AT . https://m.edso0.ru/863e6d5c
9 Hcropus 1 MeToIbl U3Y4EHUS KIIETKH. 1 bubnuorexa [IOK
Knerounas Teopus https://m.edso0.ru/863e6e88
10 KieTka xak neigocTHad )xuBasg cucremMa = 1
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CTpoeHue 7yKapuoOTHYECKOM KIIETKHU.

JlaboparopHuas pabota Ne 2
«M3yueHne CTpOCHHUS KIIETOK

bu6mmoreka [IOK

11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKkTepHii Mol MUKPOCKOITOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIpENapaTax U ux
OIMCAHUE»

bubmuorexa [JOK

12 Obmer BemecTs wTk MeTa0oH3M https://m.edso0.ru/863e766¢

bu6mmoreka [IOK

13 PorocunTes. XemocnHTes https://m.edsoo0.ru/863e7c98

. bubmuorexa [JOK

14 Sueprerucciuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN MK KIeTKU. [{enenue

15 N3 diaororenue nross s remtax 05 ubmorera LIOK

R A ' https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpPELIKA JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

16 Bbuocunres O0enka. Peakimst bu6mmoreka [JOK
MaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e

bu6mmoreka [IOK

17 Tpancasius — Ouocumtes benka https://m.eds00.ru/863e796e

18 Hexknerounsie ¢popmbl )KU3HU — bubmuorexa [IOK
BUPYCHI https://m.eds00.ru/863e7540

bu6mmorexa [IOK

19 @DopMbI pa3MHOXKEHHS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e
N bubnuorexa [JOK

20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX

21 kJeToK. OIMI0I0TBOPEHHE. 0.5 bubmorexa HOK

JlaGopaTtopHnast pabota Ne 4

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

«M3y4yeHne cTpoeHHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

29 NunuBuyanbHOE pa3BUTHE bu6mmoreka [IOK
OpraHM3MOB https://m.edso0.ru/863e8436

23 I'enernka — Hayka o bubmmoreka [IOK
HACJIEACTBEHHOCTH U N3MEHUYNBOCTHU https://m.edso0.ru/863e86f2

| oo s B LOK

' https://m.edso0.ru/863e8878
CKpEIIUBaHHE
s | BamEmmoo spomae S B LOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOe HacJIeI0BaHNE
npu3HakoB. JlabopaTopHas padora Ne

26 5 «M3ydueHue pe3yabTaToB 05 bubnuotexa [JOK
MOHOTHOPHUIHOTO U JUTHOPHIHOTO ' https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y TPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

27 I'enetnka noma. HacinemoBanue bu6nmoreka [IOK
NPU3HAKOB, CIEIUICHHBIX C TOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. HenacneacteenHas
M3MEHYUBOCTh. JlabopaTopHas paborta
Ne 6. N3yuenne MoaupukaimoHHOMN bubnuoreka [JOK

28 0.5 .

U3MEHYHBOCTH, IOCTPOECHUE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO PsJia U

BapUALMOHHON KPUBOI»

Hacnencrennass "3MEHYHBOCTb.

29 JlaGopatopHnast pabota Ne 7. «Ananus 05 bubmuotexa [JOK
MyTalui y Jpo30(uisl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOIpenaparax»

30 I'eneruka yenoBeka bubmmorexa [IOK

https://m.edso0.ru/863e8d78
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PesepBHbIil ypok. O6001IeHHE 11O

31 teme «HacnencTBeHHOCTh U 1
M3MEHYUBOCTbh OPTaHU3MOB
32 CernekIus Kak HayKa M Ipo1ece 1 BH6H_HOTCK3 HOK
https://m.edsoo0.ru/863e9214
33 MeTonbl U JOCTUKEHUSI CEIICKIINHI 1 bubmuorexa [JOK
pacTeHH U JKHBOTHBIX https://m.edsoo.ru/863e9214
34 buorexnonorus kak oTpacib 1 bubnnoreka [JOK
POM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

buomnorus. 10 knace. YueOnuk. bazoBblit ypoBeHb
ABtop(bl): [laceunuk B.B., Kamenckuit A.A., PyonoB A.M. u ap. /Tlox pex. [Taceunnka B.B.
Mocksa «lIpocBemenue» 2022

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IIpuka3z MunuctepceTBa npoceemenus Poccniickoit @eaepammm ot 18.05.2023 Ne 371 «O06
YTBEPXKACHUU (heiepalibHOM 00pa30BaTeIbHON IPOTrPaMMBI CPEIHEr0 00IIero 00pa3oBaHMs»
(3apeructpupoBan Munroctom Poccun 12.07.2023 Ne 74228).

Konmenius npenojaBanus yaeOHOTo mpeamera «bruosorus» B 0011eo0pa3oBaTeIbHbIX OpPraHU3aIUsIX
Poccuiickoii denepalinu, peaqnu3yroux OCHOBHBIE 00pa3oBaTelIbHbIC IPOrpaMMbl (000peHa
petrenreM denepanbHOTO Y4eOHO-METOJMYECKOT0 00BEIMHEHHS TI0 0011IeMy 00pa30BaHUIO, TIPOTOKOI
ot 29.04.2022 Ne 2/22).

buonorust. 10—11 xmaccel. ba3oeiit ypoBens. [loypounsie pa3paboTku.: yued. mocodue as
obmieoOpaszosar. opranm3anyii / B. B. [laceunux, I'. I'. IlIserno, T. M. EbumoBa. — 2-¢ usn.,
crep. — Mockaa : [Ipocsemenne, 2023. — 230 ¢. — (JIuHuA KU3HM).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
but6mmoreka [JOK

Pecypc college.ru
[Tpoekt «Bcst 6Guonorus»
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