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COAEPXXAHUE
[losicHuTeNbHASL 3aITMCKA
Copneprxanue o0yueHHs

10 xmace
[Mnanupyemblie pe3yabTaThl OCBOCHHSI TPOTPAMMEI 110 OMOJIOTUY HAa YPOBHE
CpemHero oomero oopa3oBaHus

JIMYHOCTHBIE PE3yabTaThI

MeTtanpeamMeTHbIe pe3yIbTaThl

[IpeameTHBIC pE3yIbTATHI
Temarnueckoe MJIaHUPOBAHUE

10 knacc
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OenepanpHas paboyast mporpamma o ydeOHoMy mnpeamery «buonorus» (0a30BbIN ypoBeHb) (TpenMeTHAs
obmacth «EcTecTBEeHHO-HAyYHBIE MPEeIMEThI») (Jaliee COOTBETCTBEHHO — MpOrpaMMa IO OHOJIOTHH, OHOJIOTHS)
BKITIOYAET MOSICHUTEIIFHYIO 3aIMCKY, COJICpIKAHUE OOYUCHUS, IUIAHHPYEMbIC PE3yJAbTAThl OCBOCHUS MPOTPAMMEI IO
OMOJIOTHH, TEMAaTUYECKOE IJIAHUPOBAHUE.

[NosicHuTenbHAsT 3amMMcKa OTpaXkaeT oOlMe Menr U 3aadd  W3y4eHUS OHOJOTUH, XapaKTePHCTHKY
MICUXOJIOTHYECKHX MPEAMOCHLUIOK K €€ M3yUeHUI0 00YyYaIOIMMHKCS, MECTO B CTPYKType Y4eOHOro IUIaHa, a TakKxke
MOJIXOABl K OTOOpY COJEPIKAHMS,K ONPEICICHUIO INIAHUPYEMBIX PE3YIbTATOB.

Conepxanre O0Oy4YCHHS DPACKPBIBACT COJEPXKATCIBHBIC JMHUHU, KOTOPBIC MPEUIararoTcs sl 00s3aTeIbHOrO
M3YYCHUS B KQXKIIOM KIIacCe Ha YPOBHE CPEHEro o0iiero oopa3oBaHusl.

[Inanupyemblie pe3yabTaThl OCBOCHHUSI MPOTPAMMbI MO OHOJIOTHH BKIIOYAIOT JTMYHOCTHBIC, METAIpPEIMETHbIC
pe3yabTaThl 3a BeCh MEPUOJ OOYUCHHs HA YPOBHE CpPEOHETOo OOmero oOpa3oBaHMs, a TakKXKe MPEIMETHEIC
JIOCTYOKEHUST 00YYAIOIIErocs 3a KK bl To/1 00yUCHHS.

MOSICHUTEJBbHASA 3AIINCKA

IIpu paspaboTke mporpamMmbl 1O OHOJIOTHH  TEOPETHUYECKYI0  OCHOBYJUIS ONpPENCICHUS MOAXOIOB K
(hOPMHUPOBAHHUIO COICPIKAHUS Y4EOHOrO mpeaMeTa

«buonorus»  cocTaBUIIM: KOHLENTYaJIbHbIE TIOJIOKEHUS oroc COOo B3anMO00YCIIOBICHHOCTH
Lenel, comepKaHus, pe3yIbTaToB OOydeHHs M TpeOOBaHMH K YPOBHIO ITOATOTOBKH BBIIYCKHHKOB, ITOJIOXKEHHUS 00
o0IIKMX LeNnsX U NPUHIUIAX, XapaKTePU3YIOIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEAHEro o0mero o0pa3oBaHus B
Poccuiickoii Denepanuu, a TakKe MOJIOKEHUS O crenuduke Onosnoruu, e€ 3HaAUSHWU B TO3HAHUU KUBOM IIPUPOJIBI U
o0ecreueHNH CyIIECTBOBAHMUS YeI0BeIecKoro oomecTBa. CornacHo Ha3BaHHBIM MOJIOKEHHUSM OINPENEICHbl OCHOBHBIC
(GYHKIMM TIPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

IIporpamma mo Owmonorumm Ha€T TMpeAcTaBICHHE O ILIENIX, 00 oOmel crTparernu oOydeHHS, BOCHHUTaHHA W
pa3BUTHS OOyYarOUIMXCS CPEACTBAMHM y4eOHOTO IpeaMeTa

«buonorusy, onpenenser 00s13aTeIbHOE IPEAMETHOE COIEPAKAHUE, €r0 CTPYKTYPY, paclpeelIcHUe 1o pa3aeaam ’
TeMaM, PEKOMEHAYEeMYI0 IIOC/IeA0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuayja ¢ Y4ETOM MEXIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBA3EH, JIOTUKHOOPAa30BaTEILHOTO MPOLEcca, BO3PACTHRIX OCOOCHHOCTEH 00yJaromuxcs.

B mporpamme 1o OHOJIOTHHU TaK)Ke YUYUTHIBAIOTCS TPEOOBAHMUS K TNIAHUPYEMBIM JIMYHOCTHBIM, METAINpPEJMETHBIM U
NpeJAMETHBIM  pe3yibTaraM  oOy4eHuss B (OPMHPOBAaHMM  OCHOBHBIX  BHJIOB  y4eOHO-TIO3HABaTEIbHOU
JIeSITeIEHOCTH/y4eOHbIX AeHCTBUH 00yJalOIMXCsl IO OCBOSHHIO COJIEpKaHUsI OMOJIOTHIECKOro 00pa3oBaHusl.

B mporpamme no 6uonorun (10 kiacc, 6a30BbIi ypOBEHb) peald30BaH MPUHLHUII IPEEMCTBEHHOCTH B H3y4YCHHH
Ouosnoruu, Onaronmapsi 4YeMy B Heil mNpocMaTpuBaeTCs HAIpaBICHHOCTh Ha pa3BUTHE 3HAHUI, CBA3aHHBIX C
(bOpMI/IpOBaHI/IeM €CTCCTBCHHO-HAYYHOT'O MHPOBO33PCHUA, HEHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTH, DOKOJIOTHYCCKOI'O
MBIIIIEHUs], IPEICTABICHUH 0 3[0pPOBOM 00pa3e KM3HU M OEpeKHBIM OTHOIICHHEM K OKpY>Karollel MpupoIHOi cpene.
[TosToMy Hapsiny ¢ M3yueHHEM OOIEOHONIOTHUECKHX TEOPHH, a TaK)Ke 3HAHUI O CTPOSHHH JKMBBIX CUCTEM DPa3HOTO
paHra M CYIIHOCTU OCHOBHBIX MPOTEKAOIIHUX B HUX MPOLHECCOB B MNPOrpaMmmerIio OHOIOTHH YACJIE€HO BHUMAHUC
UCTIONIb30BaHUIO TIOJIy4EHHBIX 3HAHMH B TOBCEJHEBHOM )KM3HHM JUIS PEUICHUs] NPHKJIAJHBIX 3a7ad, B TOM YHCIIE:
NpOoQHITAKTUKY HACJIEACTBECHHBIX 3a00JIeBaHUI 4YeNOBEKa, MEIMKO-TeHEeTHYECKOr0 KOHCYJIbTHPOBAaHHS, 00OCHOBaHMS
9KOJIOTHYECKH IeJIECO00Pa3HOr0 TMOBEICHHUS B OKpY’KAaloIleH NPHPOTHON cpele, aHAIN3a BIUSHHUS XO3IHCTBEHHOU
JIeSITEJIFHOCTH YeJIOBEKa Ha COCTOSIHUE MIPUPOIHBIX M HCKYCCTBEHHBIX HKOCHCTEM. Y CHIIEHHE BHUMAHHS K MPUKIIAIHON
HaNpaBJIeHHOCTH YydeOHOro mpeaMera «bHonorus» NpoANKTOBAHO HEOOXOAMMOCTBIO OOECHEYEHUS YCIOBHH JUIs
pemeHuss OIHOM M3 aKTyaJdbHBIX 3aJad ULIKOJBHOTO OHMOJIOTHYECKOTO OOpa3oBaHMs, KOTOpas Ipeanojaraer
(dbopmMupoBaHHe y OOYYAIOIIMXCS CIIOCOOHOCTH aJalTHPOBAaThCS K W3MEHEHUSAM IHMHAMHYHO Pa3BUBAIOIICIOCS
COBPEMEHHOTO MHUPA.

[Iporpamma mo OMOJIOTHM ABISETCS OPUEHTHPOM IS COCTABICHHUS pabO4MX MPOTPaMM, aBTOPHI KOTOPBIX MOTYT
MIPEAJIOKUTh CBOM BapHAHT TOCIEIOBATEIILHOCTH W3YYCHHS M CTPYKTYphl Y4eOHOTO Marepwana, CBOE BUJICHHE
nyteid ¢GopMmupoBanus y oOyuaronuxcs 10 knacca npeMETHBIX 3HAaHWH, YMEHHH U CIIOCOOOB y4eOHOMH esITeNbHOCTH,
a TaK)Ke METOJMYECKHX PELICHHH 3a/1a4 BOCITUTAHHS U Pa3BUTHUsI CPEACTBAMHU yueOHOro npenmera «brosorusy.

Buomorust Ha ypoBHE cpemHero obmero oOpa3oBaHuS —3aHMMaeT BaxHoe Mecto. OH oOecmeumBaer
(opMupoBanue y o0y4aronuxcs MpeacTaBIeHUH 0 HAyYHOH KapTHHEMHpa, paciIupsieT 1 0000IaeT 3HaHus O )KUBOU
pupoJie, €€ OTIMYUTENBHBIX NPHU3HAKaX — YPOBHEBOW OpraHM3alMK M 3BOJIOLMHU, CO3MAaET YCIOBMS JUIS: MO3HAHMS
3aKOHOB JKHBOW TNPHPOJIBI, (popMupoBaHHS (GYHKIIMOHAIGHOW TPaMOTHOCTH, HABBIKOB 3/J0POBOIO M 0OE€30MacHOT0
06pa3a KU3HH, SKOJIOTHYCCKOTO MBIIIJICHUSA, HICHHOCTHOI'O OTHOIICHUSA K JKUBOU IIpUpPOAEC U YCTIOBEKY.

Bonbiioe 3HaueHwe OHONIOTHS MMEET TaKXKe JUI PEIICHHs BOCIIMTATENBHBIX W Pa3BHBAIOIIMX 3aJad CPEIHETO
o01ero oOpazoBaHusl, colMaNu3auu ooyyarommxcs. Vizydenue onosornn odbecrnednBaeT yciIoBus 11l GopMUPOBaHUS
HWHTCJUICKTYAJIbHBIX, KOMMYHUKAIIMOHHBIX H I/IH(i)OpMaHI/IOHHI)IX HaBBIKOB, 3CTETHYCCKOM KYJIbTYPBI, CHOCO6CTByeT
MHTErpaluy OWOJOTMYECKMX 3HAHWH C MPEACTABICHUSAMM M3 JIPYTHMX YY€OHBIX IPEIMETOB, B YAaCTHOCTH, (DU3UKH,
XMMUH ¥ reorpadun. HazBaHHBIE 1MOJIOXKEHUS O IpeJHa3HauYeHNH yueOHoro npeaMeTa «bronorus» coctaBuiIM OCHOBY
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JUIS OTIPEZICTICHUSI MTOX0J0B K OTOOpY M CTPYKTYPHUPOBAHHIO €ro COJEpKaHHs, NPEJCTaBICHHOTO B IPOrpaMMme Io
Onomnoruu.

Ot6op coxepkanusi yweOHoro mnpeamera «buonorus» Ha 0a30BOM ypPOBHE OCYIIECTBIEH C MO3UIMN
KyJIbTYpOCOOOPa3HOTO MOJX0/a, B COOTBETCTBHU C KOTOPBIM OOydYaroliuecs JOJDKHBI OCBOMTb 3HAaHHS W YMEHHUS,
3HaUMMble I (POPMHUPOBAHMA OOIIEH KyIbTypBl, ONPEACIAIOIINE aleKBaTHOE MTOBEICHNUE YEIIOBEKa B OKPY Karomeh
MIPUPOIHOI cpene, BOCTpeOOBAHHBIE B TOBCEIHEBHOH KM3HM W MPAaKTUYECKOH mesrenpHOCTH. Ocoboe MecTo B 3TOH
cUcTeMe 3HaHUI 3aHHMAIOT AJIEMEHTHI COJepP)KaHMsl, KOTOPhIE CIIy)KaT OCHOBOM sl (POPMHUPOBAHUS MIPEACTABICHUH O
COBPEMEHHOW €CTECTBEHHO-HAYy4YHOW KapTHHE MHpa M LEHHOCTHBIX OPHEHTALMSX JIMYHOCTH, CIIOCOOCTBYIOIIMX
TYMaHH3alIuH OHOJIOTHYECKOTO 00pa30BaHHUS.

CTpyKTypHpOBaHHE COJEpKaHMs yuyeOHOro Marepuaja B IIporpaMMme I0 OHOJIOTHHM OCYIIECTBJIEHO C Y4ETOM
NPUOPUTETHOTO 3HAYCHMS 3HAHWH 00 OTIMYMTENBHBIX OCOOCHHOCTSX JKMBOM MNpHpoOAbl, O €€ YpOBHEBOU
OpraHM3allid U 3BOMIONUH. B COOTBETCTBHM € 3THM B CTPYKType ydeOHoro mpeamera «buomorusi» BBIIEICHBI
CIeyIoUe CoAep)KaTeNlbHble IMHHU: «bHoJorua kak Hayka. MeTonsl HaydyHOro IO3HaHHA», «KieTka kak
Onosnornueckas cucremay, «OpraHu3M Kak Ouosormdeckas cucrema», «CucreMa W MHOrooOpasue OpraHH4ecKOro
MHpay, «DBOIOHS )KUBON MIPUPOIBI», «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTI.

Iens m3yuenus yde6HOro mpeaMera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHUE O0YYAIOIIMMHUCS 3HAHUSIMH O
CTPYKTYPHO-()yHKIIHOHAJIBHOM OPraHU3alMy JKUBBIX CHCTEM PA3HOTO PaHTa M IMPHOOPETCHHE yMEHHH HCIIOIb30BaTh
OTH 3HaHUA IJIA T'PpaMOTHBIX HeﬁCTBHﬁ B OTHOLICHWH O6LCKTOB JKUBOM MpUpoJAbl U PCIICHUA PA3JIMYHBIX KU3HCHHBIX
mpooIeM.

JocTmkeHne nenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6a30BOM ypoBHE 0OecIIeUMBAETCS PEIICHHEM
CIEOYIOUINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHKCS CHCTEMBI 3HAHMH O OMOJIOTHYECKHX TEOPHUSIX, YUCHHSAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
THIIOTE3aX, MpaBHIAX, CIY)KAIIHX OCHOBOM Ui (DOPMHPOBAHMS IIPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTHHE
MHpa, O METOJaX Hay4yHOI'O IO3HaHMA, CTPOCHHM, MHOI0OOpa3HHd M OCOOEHHOCTSX >KHMBBIX CHCTEM pa3HOI'O yPOBHSA
OpraHu3anuu, BIAAIONIUXCA OTKPBITUAX W COBPEMEHHBLIX HCCICIAOBAHUAXB 6I/IOJ'IOFI/II/I;

(dopMmupoBanue y 00y4arOMMXcs MMO3HABATEIbHBIX, NHTEUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B mporecce
aHaJiu3a JaHHBIX O IMYTAX pa3BUTHUA B 6I/IOJ'IOFI/II/I Hay4YHBIX B3TJIAJI0B, Hllef/ll U 1NO0AXO0J0B K U3YUYCHHIO KHUBBIX CUCTCM
Pa3HOTr0 YPOBHS OpTaHU3AINH;

CTaHOBJICHHE Y 00ydJaromuxcst o0mmei KynbTypbl, (yHKIMOHATBHON IrPaMOTHOCTH, Pa3BUTHE YMEHHH OOBACHSATH U
OLICHUBATL SBJICHUA OKpPYXaromero mupa JKHUBOM npyupoAabl Ha OCHOBAaHHHU 3HAaHUM | OIIbITa, MOJYYCHHBIX IIpHU
N3y4CHUH OMOJIOTHY;

(dbopMupoBaHre y 00y4arOIIUXCS YMEHUH HUTFOCTPUPOBATH 3HAUCHHE OHOJOTMYECCKHX 3HAHWN B MPAKTHYCCKOM
JIeSITEJIFHOCTH YeJIOBEKa, Pa3BUTHHCOBPEMEHHBIX MEIMIIMHCKIX TEXHOJIOTHH U arpoOHOTEXHOIOT Ui,

BOCTIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHMS YCIIOBEKOM XHBOH MPHUPO/IbI, HEOOXOIUMOCTH OEPEIKHOTO
OTHOIIEHHS K HeH, COOJIIOICHNS ITUIECKUX HOPMIIPH ITPOBEACHNUHU OHMOJIOTHYECKUX HCCIeI0BAHNM;

OCO3HAHME IICHHOCTH OWOJOrMYeCKMX 3HAHUHM JJIs1 TOBBIIICHUS YPOBHS OSKOJOTMYECKOW KYJIbTYpBI, JUIS
(hopMHpPOBaHUs HAYIHOTO MUPOBO33PEHUS;

NMPUMEHEHHE NPHOOPETEHHBIX 3HAHMA M YMEHHH B MOBCEIHEBHOW KHM3HHU JUIS OLEHKH MOCIIEACTBHIA CBOCH
JIESITEIbHOCTU 110 OTHOIICHHIO K OKPYXaIolIeH cpejie, COOCTBEHHOMY 3/I0POBbIO, 0OOCHOBAHUE M COOJIOJICHHE MEp
MPOPUIAKTHKY 3a00ICBaHUA.

B cucreme cpearero obiiero oopasosanust «buosorus», n3ydaeMmasi Ha 0a30BOM ypPOBHE, SIBIISICTCS 00513aTeIbHBIM
Y4EOHBIM MPEIMETOM, BXOSIIIUM B COCTABIIPEIMETHOH 001acTH «ECTECTBEHHO-HAYYHBIC TPEIAMETHI.

OO0liiee YKCII0 YacoB, PEKOMEHIOBAHHBIX /sl u3ydenus: Oouonorun B 10 kmacce — 34 yaca (1 gac B Hezgento).
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COJEPXAHUE OBYYEHUSA
10 KJIACC

Tema 1. Buonorus kak Hayka

bruonornst kak Hayka. CBsi3p OHONOTMHM C  OONIECTBEHHBIMH, TEXHHYECKHMH U JAPYTUMH €CTECTBEHHBIMHU
HayKaMmu, pumocoduelt, STUKOMH, 3CTETHKO 1 mpaBoM. Ponsononorun B GOpMUPOBAHUN COBPEMEHHONW HAYYHON KapTHHBEI
Mupa. Crctema OHOJIOTHYECKIX HAYK.

Meroapl TO3HaHUS JKUBOM TNPHPOABI (HAOMIOZCHUE, OKCIIEPUMEHT, OIHMCAHWE, H3MEpPEHHE, KiacCU(UKaIys,
MOJIeNTMPOBaHMe, CTATUCTHIECKas 00padOTKa JaHHBIX).

Hemoncmpayuu:

Tlopmpemuwr: Y. Japsun, I'. Menaens, H.K. Konbuos, . Yorcon u ®. Kpuk.

Tabnuywt u cxemol: «MeTOABI TO3HAHUS JKUBOW IPUPOABI.

Jlabopamopuvie u npakmuueckue padoniol:

[MpakTryeckas padbora Ne 1. «Vcronp3oBaHHE pa3IUYHBIX METOJIOB IPH HU3YYEHUH OMOIOTUYECKIX O0BEKTOBY.

Tema 2. )KuBble ccTeMbl M HX OPTraHU3anMs

Kussle cucrembl (OMOCHCTEMBI) KaK IpenMeT H3ydeHus Owonoruu. OTIHYHE XHUBBIX CHCTEM OT HEOPTaHHMYECKOU
MPUPOJIBL.

CBoiicTBa OHOCHCTEM U MX pa3HOOOpas3ne. Y POBHU OPTaHU3AINH OMOCUCTEM: MOJICKYJISPHBINA, KJICTOUYHBIN, TKAaHEBEIH,
OpTaHW3MEHHEIH, MOIYIIAIIHOHHO-BUAOBON, 3KOCUCTEMHBIH (OHOT€OIICHOTHIECKHI), OnochepHbIiA.

Jemoncmpayuu:

Tabnuyvt u cxemwvl: «OCHOBHbBIC IPU3HAKN )KU3HI», «Y POBHH OPTaHU3ALNH KUBOUIIPUPOIBD).

Obopyoosanue: moaens monekynsl JJHK.

Tema 3. XuMHYeCKHIi COCTAB M CTPOEHHE KJIETKH

XUMUYECKUH COCTaB KIETKH. XUMUYECKUE JJIEMEHTBI: MAaKpOIJIEMEHThbl, MUKPO3JIEMEHTHl. Bona u MuHepalbHbIE
BEIIECTRA.

@OyHKIINM BOJBI U MUHEPATIbHBIX BEIIECTB B KieTke. [loaaepxanne ocMoTHIeCKOrobaganea.

benkn. CocraB u cTpoeHHe OenkoB. AMHHOKHCIOTHI — MOHOMephl OenmkoB. He3zamMeHHMbIE M 3aMEHHMBIC
aMHHOKHCIJIOTBI. AMUHOKHUCIIOTHBIH COCTaB. Y POBHH CTPYKTYPBI OCIKOBON MOJICKYIbI (TIEPBUYHAS, BTOPUIHAS, TPETHIHAS
U 4eTBEPTUYHAS CTPYKTYpa). XMMHUYECKHE CBOIicTBa OenkoB. bronormueckne GpyHKnnm 6eIKoB.

®epmMeHTH — OHonorudeckue Karanu3aropsl. CTpoeHne gepMeHTa: aKTHBHBIN LEHTp, CyOCTpaTHas CHenn(HIHOCTb.
Kodepmentsr. Buramunsl. OTiinuust pepMEHTOB OT HEOPTAaHUIECKUX KaTalnn3aToOpOB.

VYrneBoasl: MOHOCaxapuabl (TJIIOK03a, prd03a U Ae30KCHpr003a), Tucaxapuabl (caxaposa, JIAKT03a) M HOINCaXapHIbl
(KpaxmaJ, TJIMKOT'eH, [eJUTI0103a). bruonoruueckue GyHKIMN yriieBOAOB.

Jlurmuner:  Tpurmuuepuasl, QGocdonunuasl, crepounsl. [ unpoduibHO-THAPOGOOHEIE CcBOHCTBA. buonornueckue
¢yHKIMK MnuaoB. CpaBHEHHE YITIEBOIOB, OEJIKOB U JINIHJIOB KaK HCTOYHUKOB SHEPTHH.

Hykneunossie kucnotsl: JJHK u PHK. Hykneotunapl — MoHOMepb! HykiienHOBBIX kucioT. Ctpoenne u pynkuuun JHK.
Crpoenne u Gpyukiun PHK. Bugst PHK. AT®: ctpoenne u QpyHKImm.

I{uTonorus — Hayka o kieTke. KierouHas Teopusi — mpuMep B3auMOJEHCTBUS Haeii M (aKTOB B HAYYHOM IO3HAHHH.
MeTop! H3yUSHHUS KIICTKH.

Krerka kak menoctHast kuBasi cucrema. OOmue mpu3Haky KIETOK: 3aMKHyTasHapy>kHass MeMOpana, Monekynsl JJHK
KakK TeHETHYECKHH armapar, cucTeMa CuHTe3a Oernka.

Tumel KIETOK: JyKapHOTHYeCKas M IpokapuHoTHuyeckas. OCOOCHHOCTH CTPOEHHS NPOKAPUOTHYECKOH KIICTKH.
Knerounas crenka Oakrepwit. CTpoeHHE 3YKapHOTHICCKOH KieTkd. OCHOBHBIC OTIIMYHS PACTUTCIHHOW, JKUBOTHOW H
TpUOHO KIIETKH.

[ToBepXxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHass CTeHKa, TIJIMKOKANUKC, nx ¢(yHkouu. [lnasmarndeckas
MemOpaHna, e€ cBoiictBa M ¢yHkuuu. lluTomnasma u e€ opranouasl. OgHOMeMOpaHHbIe opraHouabl kiaetku: DIIC,
anmapat [ onpaku, nu3ocoMbl. [loylyaBTOHOMHBIE OpPraHOMIBI KIETKH: MHUTOXOHIPHH, IUIacTHABL IIponcxoskaeHue
MUTOXOHIpUH ¥ Tactun. Buasl mnactua. HemeMmOpaHHbIe OpraHOUIBIKIETKHA: PUOOCOMBI, KJIETOYHBIN LIEHTP, LIEHTPHOIIH,
PECHUYKH, KTyTHKH. DyHKIMHOPraHOWIOB KJIETKU. BKitoueHus.

Snpo — perynstopHblii neHTp kieTku. CTpoeHue sapa: saepHas 000JO0dYKa, KapuoIula3Ma, XpPOMATHH, SAPBIIIKO.
XpOMOCOMBL.

TpaHcnopT BenecTs B KIETKE.

Hemoncmpayuu:

Iopmpemur: A. Jlesenryk, P. I'yk, T. Illann, M. Ilneiinen, P. Bupxos,lx. Yorcon, ®. Kpuk, M. Yunkusc,
P. ®panxmun, K.M. Bap.

Juacpammor: «PactipeneneHne XUMHYECKHX JJIEMEHTOB B HEXHBOH MPHUPOIE»,

«Pacmpenenenne XUMHYECKUX 3JIEMEHTOB B )KHBOH IIPUPOIELY.

Tabauysr u cxemor: «llepuoamaeckas TaOIUIA XUMHIECKIX 3JIeMEHTOBY, «CTpOEHHE MOJIEKYJIBI BOIBI»,
«buocunTe3 Oenka», «CrTpoeHue Momekynbl Oenka», «CTpoeHue pepmeHTay, «Hyknennossie kuciaotsl. JJHKY,
«Ctpoenne mosexkynsl ATD», «CTpoeHue 3yKapuoTHIECKOU KIeTKI», «CTpOeHHE KUBOTHON KIETKN», «CTpoeHue
pacTuTeNnsHON KIeTKn», «CTpOCHUE MPOKAPHOTHIECKON KIETKH», «CTpPOCHHUE SIIpa KISTKI», «Y TIEeBOABIY, «JIMmuab».

Obopydosanue: CBETOBOW MHKPOCKOII, 000pYyJOBaHNE ISl NIPOBEJICHUSI HAONIONEHUH, U3MEPEHHH, SKCIIEPUMEHTOB,
MUKpOIIpenaparhl pacTHTENIbHBIX,)KHBOTHBIX U OaKTEepHATIbHBIX KIETOK.

Jlabopamopusie u npaxmuueckue pabonivi:

Jlaboparoprast pabora Ne 1. «/3ydyeHue KaTaINTHYECKOW aKTUBHOCTH (EPMEHTOB (Ha NpHMEpe aMuiIa3bl HIIH
KaTayasbl)y.
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Jlabopartopras pabora Ne 2. «/3yuyeHue cTpoeHHsI KIETOK PacTeHWi, KHUBOTHBIX W OAaKTEpHUil M0J MHUKPOCKOIIOM Ha
TOTOBBIX MUKPOIPETApaTax U X OMUCAHHUEN.

Tema 4. /KusHeqeATeTbHOCTb KJIETKH

OOMeH BemecTs, WA MeTaboIM3M. ACCHMIIISIIASA (TUTACTHYECKII OOMEH)H IUCCHUMUIISIINS (SHEPTeTHIECKUH 00MeH)
— JIBE€ CTOPOHBI EAMHOTO Ipolecca MeTadosnusMa. Poslb 3aKOHOB COXpPAaHEHHS BEIIECTB M JHEPIWU B TOHUMAHUH
MeTabon3Ma.

Tuner oOmeHa BemecTB: aBTOTPOQHBIN u  rereporpodHsbii. Poms  ¢epmeHTOB B 00OMEHE BeUIECTB U
NIPEBPAIEHUU SHEPTHUH B KIICTKE.

®orocunte3. CeroBas U TeMHOBas (asbl (orocuHTe3a. Peaknum QorocuHTe3a. DhGEeKTUBHOCTh (POTOCHHTE3A.
3HaueHue (orocuHTE3a IS KU3HU Ha 3emie. BiusHue ycnoBuid cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBIMICHHS €T0O
MIPOJYKTUBHOCTUY KYJITYPHBIX PACTEHHH.

XemocuHTe3. XeMOCHHTE3UpYIoIie OaKkTepun. 3HaueHNEe XEMOCHHTE3a [UIsl )KU3HUHA 3eMIIe.

DHepreTndeckuii oOOMeH B KJIeTKe. PacrienieHre BenecTs, BbIACICHHE U aKKyMYJINPOBaHUE SHEPIHU B KJIETKE. DTalbl
sHepreTudeckoro oomena. I'nmukomms. bposkenme m ero Bumsl. KuciopogHoe OKWCIEHHWE, WM KJIETOYHOE ABIXaHUE.
OxucnurensHoe GochopummpoBanue. IPPEKTHBHOCT YHEPTETHIECKOTO OOMEHA.

Peakmmn mMatpuanHoro cmHTe3a. I'eHermdeckas wmHpopmanus u JIHK. Peammszanms renermdeckoil wHpopManuud B
kietke. ['eHeTnueckuit kox u ero cBoiictBa. Tpanckpumus — matpuasbiid cuaTe3 PHK. Tparcmsmus — 6nocunTe3 Oemnka.
Oransl Tparcsinud. Kogmposanne aMuHOKHACIOT. Poirs pubocoM B OnocuHTE3€e OemKa.

Hexnerounsie ¢opmsl xu3HHN — BUpYCHL. Mctopus otkpseiTust Bupyco (/. 1. MBanoBckuit). OCOGEHHOCTH CTPOCHUS U
YKM3HEHHOTO IMKJIa BUpYCcoB. bakrepuodaru. bonesnn pacreHuii, >)kHUBOTHBIX M Y€JIOBEKa, BhI3bIBAEMbIe BUpycamu. Bupyc
ummyHonedunmra denoBeka (BUY) — Boszoymaurens CIIMJla. OOpaTHas TpaHCKPHIIIHS, pEeBepTa3a M HHTErpasa.
[IpodunakTuka pacpocTpaHSHHs BUPYCHBIX 3a00JICBaHUI.

Hemoncmpayuu:

Tlopmpemuwr: H.K. Konbuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuysl u cxemor: «Turel mutanusmy, «MeTabomu3my, «KMUTOXOHIPH», « IHEPTETHUECKUI 00MEH, «XIIOPOILIacTy,
«®DoTocunTe’y, «Ctpoenne IHK», «Ctpoerne u (QyHKIHMOHUpOBaHWE TeHa», «CHHTe3 Oenkay,
lenermueckuit  kom», «Bupyce», «bakrepuodarny, «Ctpoenue u sxu3HeHHBIH nuki Bupyca CIIM/]a,0akteprnodaray,
«Pemmukamus JTHK».

Obopyoosanue: monemu-amumnkanui «Y neoeane JJHK u tparckpunmmsy, «buocuares Oenkay, «CTpoeHHE KISTKI,
mozenb cTtpykTypsl JTHK.

Tema 5. Pa3MHoKeHHMe H HHAUBUAYATbHOE Pa3BUTHE OPTAaHU3MOB

KrneTouHslii MUK, WIA XKU3HCHHBIA IMKI KieTkd. MHTepdaza u muros. IIporecchl, mpoTekaroimue B UHTEpda3e.
Perunkaruss — peakiust Matpuunoro cuute3a JIHK. Crpoenue XpomMocoM. XpOMOCOMHBIA HabOp — KapHUOTHIIL
JIMIUTONHBIA M TamIoMAHBIA  XpOMOCOMHBIE HaOOpbl. Xpomaruabl. lluTonoruyeckne OCHOBBI DPa3MHOXKEHHS |
WHAWBUAYaJIbHOT'O Pa3sBUTUA OPTaHU3MOB.

Jenenne knetku — muto3. Cragun muro3a. IIpomeccsl, MpouCXoaIIye Ha Pa3HBIX CTAIMSIX MUTO3a. bHuogorndeckui
CMBICIT MUTO34.

[Mporpammupyemas ru0esb KIETKH — allonTo3.

@opmBl pa3MHOXKEHMSI OpPraHM3MOB: Oecronoe W ToJioBoe. Buapl Gecronoro pasMHOXKEHUs: NeJeHWEe HaABOE,
MOYKOBaHKE OJJHO- U MHOTOKJIETOYHBIX,CIIOPO0Opa30BaHUE, BET€TATHUBHOE pa3MHOXKEHHUE. VICKyCCTBEHHOE KJIIOHMPOBAaHHE
OpPraHU3MOB, €0 3HAUCHHUE IS CEIIEKIIH.

ITonmoBoe pa3sMHOXKEHHUE, €T0 OTIUYHS OT OECIOI0TO.

Meito3. Cramum Mmeifo3a. IIpomeccsl, mpoucxoffdmue Ha cragusx Melosa. IloBemeHnme xpomocoM B Melo3se.
Kpoccunrosep. buonorudeckuii cMbICT M 3HaU€HUE MeH03a.

I'amerorenes — mpouecc O6paSOBaHI/I5[ IMOJIOBBIX KJIETOK Yy JKMBOTHBIX. ITosioBBIE Kene3bl: CEMEHHUKH W SIMUHUKU.
OO6pa3oBaHWe M pa3BUTHE IMOJIOBBIX KIETOK — TaMeT (CIEepMAaTo30uj, SIMIIEKIIeTKa) — CIEpPMaTOTeHe3 M OOTeHe3.
Oco0EHHOCTH CTPOCHUS SAUIEKIETOK U criepMaro3ouioB. OmiogorBopenue. [lapreHorenes.

WupuBuayaneHOE pa3BuTHE (OHTOTeHE3). OMOpPHOHANBHOE pa3BuTHE (IMOpHOreHe3). DTambl SMOPHOHAIBLHOTO
pasBUTHS y MO3BOHOYHBIX >KMBOTHBIX: JpoOJeHHe, racTpyssinus, opraHoreHes. I[loctamOproHanbHOe pasBUTHE. THITEI
MOCTIMOPHOHAIBEHOTO PAa3BUTHSA: NMPAMOE, HeTpsiMoe (JIMUMHOYHOE). BiussHuecpesl Ha pa3BUTHE OPraHU3MOB, (PaKkTOpBHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Pocr u pazButne pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHUE CEMEHH, CTaUH Pa3BUTHSI.

Hemoncmpayuu:

Tabruyvt u cxemvl: «DOPMBI Pa3MHOXKEHHUS OPTAaHU3MOBY, «/[BOWHOE OIUIOJOTBOPEHHE Yy IBETKOBBIX PACTCHHI,
«BeretatuBHOE pa3sMHOKEHHE PACTCHHI,

«/lenenne xieTku 6akTepuity, «CTpOCHHE TIOJIOBBIX KIETOK», «CTPOCHHE XPOMOCOMBI,

«Knerounsrit nukny, «Pemmukanus JHK», «Muro3», «Meio3», «[IpsMoe u Henpsimoe pa3BuTuey, «l ameroreHes y
MJIEKONUTAIONINX U YeloBeKa», «OCHOBHBIE CTAIIM OHTOTEHE3a.

Obopyoosanue: MHUKPOCKOTT, MUKPOTIpENapaThl «CnepMaro30uIbl  MIIEKOTUTAIOIIETOY, «Slitnexnerka
MIIeKoTIuTatomero», «KapuoknHes B KieTKax KOpellKa JyKa», MarHUTHas MOJENb-allIUIMKanus «JleneHne KIeTKm»,
mozens JTHK, monens MetadazHoit XpoMOCOMBI.

Jlabopamopusie u npaxmuueckue pabonivi:

Jlabopatoprast pabGora Ne 3. «Habmiomenme wmuTO3a B KJIETKaX KOHYMKA KOpENIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax.

JlaGoparopnas pabota Ne 4. «/3yueHue CTpOSHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MHUKPOIIpENapaTaxy.
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Tema 6. HaciencTBeHHOCTH H H3MEHYHBOCTH OPraHU3MOB

[Ipenmer w 3amaun TEeHETHKH. VcTOpus pa3BUTHS TEHETHKH. PONb LHUTOJIOTMH M SMOPHOJIOTHH B CTaHOBIICHHU
TeHETHKH. BKIag poccHiCKMX W 3apyOeKHBIX YUEHBIX B Pa3BUTHE TEHETUKH. METOIbI TeHETHKHU (THOPHIOIOTHICCKUM,
UTOTCHETHYECKUH, MOJEKYISIpHO-TeHeTndeckuil). OCHOBHBIE TeHETHYECKHE TOHATHA. [ eHeTHueckas CHMBOJIHKA,
HCIOJIb3yeMasi B CXEMax CKpeUIUBaHUM.

3aKOHOMEPHOCTH HACIIeJIOBaHU NMPU3HAKOB, ycTaHOBiIeHHBIE . Menmenem. MoHOTHOpHIHOE CKpEeIIMBaHHE. 3aKOH
eIMHO-00pa3usi THOPUIOB MEPBOTO MOKOJCHHA. [IpaBmio JOMHHHPOBaHMS. 3aKOH PACHICIUICHUS NMPH3HAKOB. [ WmoTesa
4yicTOTHI raMeT. [loHOe U HenmoIHOe JOMUHUPOBAHMUE.

JluruOpuiHoe CKpeniBaHue. 3aKOH HE3aBUCHMOI'O HACIIE[IOBaHUS IPHU3HAKOB. llUTOreHeTHYecKHe OCHOBBI
JTUTHOPUAHOTO CKPEUIMBaHUA. AHaIM3HUPYIOIIee CKpellMBaHue. VICHoNb30BaHUE aHAIM3UPYIOLIETO CKPEIIMBaHUS IS
OIIpe/IeTIeHUs TeHOTHUIIa OCOOH.

CuemnsieHHOe HacnenoBaHue npu3HakoB. Pabora T. MopraHa mo cremieHHOMY HacjeqoBaHHIO TeHOB. Hapymienue
CLETIJICHUS T€HOB B Pe3yNbTaTe KPOCCUHTOBEpPA.

XPpOMOCOMHas TEOPHSI HACJIEICTBEHHOCTU. | eHETUUECKHE KapThl.

lenetnka mona. XpOMOCOMHOE OIpelesieHHe Moja. AYTOCOMBI W IIOJNIOBBIE XPOMOCOMBL [ OMorameTHble H
reTeporamMeTHble opranu3Mbl. HacnenoBaHue Npru3HaKoOB,CLEIVIEHHBIX C TIOJIOM.

W3menunBoCcTh. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HAcleACTBEHHas. Poiib cpelbl B HEHACIEACTBEHHOM
W3MEHYMBOCTH. XapakTepUCTHKAa MOIU(PHUKAIMOHHON M3MEHUYMBOCTH. BapHanMOHHBIA psIX W BapUaIlOHHAs KpHUBas.
Hopma peakmunm npusHaka. KommdecTBeHHBIE W KadeCTBEHHBIE IIPH3HAKM W WX HopMma peaknuu. CBoiicTBa
MOIU(PHUKAIIMOHHON H3MEHYUBOCTH.

HacnencreenHnas, Wiy reHOTUNMYECKas, UI3MEHUYUBOCTh. KOMOMHATHBHAS U3MEHUUBOCTh. Mei03 U TOJIOBOM Mpoliece
— OCHOBa KOMOMHATHBHOW HW3MEHYMBOCTH. MyTanyoHHas uW3MeHYMBOCTh. Kiaccuukanuss MyTaluid: T'€HHbIE,
XPOMOCOMHBIE, TeHOMHbIe. HacToTa W NpUYMHBI MyTanuii. MyrareHHsle (akTopbl. 3aKOH T'OMOJOTHYECKHX DSIOB B
HacneacTBeHHoU n3MeHunBoctd H.M. BaBunosa.

BresinepHast HacClneICTBEHHOCTb U U3MEHUYUBOCTb.

I'enetnka yenoseka. KapuoTtum yenoBeka. OCHOBHBIE METOBI TCHETHKH YEJIOBEKA: TCHEAIOTHUCCKUH, OIM3HEIOBHIH,
OUTOTCHETHYCCKUY, OMOXUMHUYECKUH, MONCKYIIpHO- TeHeTndecknil. COBpeMEHHOE OIpelelieHHe T'eHOTHIA:
[IOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T'C€HOTUIUPOBAaHUE, B TOM uucie ¢ nomoulbto [II[P-ananuza. HacnenctBeHHble
3a00JIeBaHUs YeJIOBeKa: TeHHbBIC 00JIe3HH, OOJEe3HH ¢ HACIIeICTBEHHOM MPeApacIioioKeHHOCThIO, XPOMOCOMHEIC OOJIC3HU.
Comarndeckue W reHepaThBHbIE MyTanud. CTBOJIOBBIC KJIETKU. [IpWHIMIBI 3M0pOBOTO 00pasa KU3HH, THATHOCTHKH,
NpOoQUITaKTUKH U JICUEHUs TeHETHYECKUX Oose3Hei. MeauKo-reHeTH4eckoe KOHCYIbTUPOBaHHe. 3HaUeHUEe MEAUIIUHCKON
TeHETHKH B PEJAOTBPALICHUH U JIEYCHUH ICHETHYEeCKUX 3a00JIeBaHHUI YeIOBeKa.

Hemoncmpayuu:

Hopmpemur: T'. Mengaens, T.Mopran, I'.ne®pus, C.C. UerBepukos, H.B. Tumodees-Pecorckuii, H.J1. Bapuios.

Tabnuysr u cxemvl: «MOHOTHOPHUIHOE CKpPEIIMBAHHUE U €TI0 IIUTOTEHETHYECKas OCHOBA», «3aKOH PACIIEIUIEHHU U ero
LUTOTEHETHYECKAs OCHOBa», «3aKOH YHUCTOTHI Tramery», «lurubpuaHoe ckpeluBaHue», «lluTonoruueckue OCHOBBI
IUTHOPUIHOTO CKpeMIMBaHUsA), «Melo3y, «B3aumoieicTBhHe aienbHBIX TEHOB», «[ eHeTHueckue KapThl pPacTCHUH,
JKUBOTHBIX M YeJOoBeKa», «['eHeTHka mojia», «3aKOHOMEPHOCTH HACJEIOBaHUs, CLEIJICHHOIO ¢ MoJiom», «KapuoTumsl
YelmoBeKa W JKUBOTHHIX», «Bumel m3MeHYHBOCTH», «MoaudukarmuoHHas H3MEHYHBOCTH», «HacnmemoBanme pesyc-
(dakTopay, «['eHeTHKa TPy KpoBU», «MyTaIllMOHHAS H3MEHINBOCTE.

Obopyoosarue: MOJIEN-AMUIHKAINN «MOHOTHOPHUIHOE CKPEIIMBAHUECY,

«HemonmmHoe  momuHupoBaHMe», «/lurnOpuaHoe ckpeumBaHue», «llepekpécT XpOMOCOM», MHKPOCKON U
MUKponpenapat «J{pozodunay (HopMa, MyTanuu GopMbI KPBUIEEB B OKPACKHU Tela), repdapuit «I'opox moCeBHOM.

Jlabopamopnuie u npaxmuueckue paoonvi:

JlabopartopHnas pabora Ne 5. «M3y4yenue pe3ysibTaTOB MOHOTHOPHIHOTO JUTHOPUIHOTO CKPELIMBAHUS Y JPO30(DHIIbI
Ha TOTOBBIX MHUKPOIIPETapaTaxy.

Jlabopatopnas pabota Ne 6. «3yueHure MOAM(UKAMOHHOW H3MEHYHBOCTH,IOCTPOCHHE BAPUAIIHOHHOTO PsAa U
BapUAIIMOHHON KPUBOW».

JlabopaToprast pabora Ne 7. «AHamm3 myTtanuil y Apo30(HIBI Ha TOTOBEIXMHUKPOIpENapaTaxy.

[paktnaeckas padota Ne 2. «CocTaBieHHEe U aHATN3 POJOCIOBHBIX YEITOBEKAY.

Tema 7. Cenexnusi opranu3sMoB. OCHOBBI OHOTEXHOJIOTHH

Cenekuus Kak Hayka W TIpouUecC. 3apoXAeHHE CeJIeKUuM M jaomecTukanus. Yuenue H.M. BaBunoBa o meHtpax
MIPOUCXOXKACHUS W MHOT000pa3us KyJIbTYPHBIX pacTeHWi. L[eHTpBl NMPOUCXOXKICHHS IOMAIIHUX >KUBOTHBIX. Copr,
IOpoJia, MITAMM.

CoBpeMeHHbIE METOJBl CENEeKIMH. MacCOBBIi W HMHIUBUAYAIBHBIN OTOOPHI B CEJIEKIWH PACTEHHH M KUBOTHBIX.
OrneHka sKcTephepa. bIM3KOpPOACTBEHHOE CKpellrBaHue — MHOpuAuHT. Ynctas nuaus. CKpelmmuBaHUE YUCTHIX JIMHUMA.
I'ereposuc, nim rudpuanas cua. HepoacTeenHoe ckpentuBanne — ayTopuanar. OTnanéHHas THOpUAN3AIs U e€ yCIeXH.
HckyccTBEHHBI MyTareHe3 M TMOJIy4eHUE MOJUIUION0B. JIOCTHKEHHS] CENIeKIMHM PpPAacTeHHM, JKHUBOTHBIX U
MHKPOOPTaHU3MOB.

BrorexHomorust kak oTpacib NpPOM3BOJCTBA. ['eHHas WHXeHepus. Otanbl co3naHusi pekomOunantHo JIHK n
TPAaHCTE€HHBIX OpraHu3MoB. KierouHas uHKEeHepus.

Knerounsle KyabTyphl. MUKpOKIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHHe €JIbCKOXO3SIHICTBEHHBIX
OpraHU3MOB. JKOJIOTHYECKUE ¥ dTHYeckue mpoodaeMbl. [ MO — reHeTHYecKr MOTUPUIIUPOBAHHBIC OPTaHU3MEL.

Hemoncmpavyuu:

Ilopmpemur: H.W. BaBunos, 1.B. Muuypus, I'./[. Kapneuenko, M.®. I1Banos.
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Tabnuyst u cxemvl: xapTa «LIEHTPBI MPOMCXOXKICHUSI 1 MHOT00Opa3nsi KyJIbTYPHBIX pacTeHui», «[lopoasl 1oMaImHux
JKUBOTHBIX», «CopTa KyJAbTYPHBIX pacTeHuit», «Otnanénnas rudpuamsanvs», «Pabotel akagemuka M.®D. MBaHoBay,
IMommmuonausy», «O6bekTs OnoTexXHONMOTHI», «KileTouHbIe KyIbTYpHI U KIOHHpOBaHKEY, «KOHCTpynpoBaHUE U IEpeHOC
TEHOB, XPOMOCOM.

Obopyoosanue: MyISHKA TDIOA0B U KOPHETUIONOB JUKUX ()OPM M KYJIBTYPHBIXCOPTOB pAaCTeHUH, repOapmii
«CenbCKOX03HCTBEHHBIC PACTCHUS.

Jlabopamopnwvie u npakmuueckue pabomul:

Oxckypeuss «OCHOBHBIE METOJBI U JOCTUKEHHUS CENIKIMM PacTeHHH U JKMBOTHBIX (Ha CENEKIMOHHYIO CTaHIMIO,
IUIEMEHHYIO (epMy, COPTOHCIBITATENIFHBI YYacTOK, B TEIUIMYHOE XO3SICTBO, J1a0OPATOPUIO arpOyHHBEPCUTETa WM
HAy4YHOT'O LIEHTPA)».

IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS TIPOI'PAMMBI 1O BUOJIOTI'MU HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUS

Cormacao ®I'OC COO ycraHaBIMBAarOTCA TPEeOOBAaHUSA K pE3yNbTaTaM OCBOSHHS OOYYAIOMIMMUCS IPOTPaMM
cpenHero o01ero 00pa3oBaHus: IMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JMUYHOCTHBIE PE3YJIBTATDBI

B cTpykType TMYHOCTHBIX pe3yJbTaTOB OCBOECHMS INpeameTra «bHosorusy BbIAEIEHBI CIAEAYIOIINE COCTABISAIOIINE:
OCO3HAaHHE OOYYAIOIIUMHCS POCCHUMCKOW TpaKIAaHCKOM  HMIEHTUYHOCTH — TOTOBHOCTH K  CaMOpa3BHUTHIO,
CaMOCTOSTENILHOCTH U CaMOOIIPEAEICHHUI0, HAJIMYhe MOTHUBALMK K OOYyYEHHIO OHOJIOTHH, LieJICHANPABICHHOE Pa3BHTHE
BHYTPCHHUX YOCKICHHWH IHUYHOCTH HA OCHOBE KIIIOUYEBBIX IIEHHOCTEH M WCTOPHYCCKUX TPANUIUN pa3BUTHA
OMOIIOTUYECKOTO 3HAHWS, TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOMIMXCS PYKOBOICTBOBAaTHCSI B CBOCH JEATEIBHOCTH
[IEHHOCTHO- CMBICJIOBEIMH YCTaHOBKaMH, MPHUCYIIUME CHCTEME OMOJIOTHUECKOTO 00pa30BaHuUsl, HATMYNE YKOJIOTHIECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTABUTPH LU U CTPOUTH KU3HCHHBIC TUIAHBL.

JImgHOCTHBIE pPe3yIbTaThl OCBOCHUS IpeaMeTa «bBHoNornsa» JOCTUTAIOTCAB  €IUHCTBE YIeOHOH M BOCIIUTATEIHHOM
NIESATENIbBHOCTH B COOTBETCTBUM C TPATUIMOHHBIMM POCCHUHCKHUMH COLMOKYJIbTYPHBIMH, HMCTOPHUUECKUMU U JIYXOBHO-
HPaBCTBECHHBIMH [[CHHOCTSMH, MPUHATHIMU B OOIIECCTBE MPABUIAMUA M HOPMaMH MOBEACHHUS U CIIOCOOCTBYIOT IpoIieccam
CaMOIIO3HAHMS, CaMOBOCIHUTAHMS U CaMOpPA3BUTHSA, PA3BUTHS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBaKEHHS K 3aKOHY M IIPaBOINOPSAAKY, YEJIOBEKY TpyJa M CTaplieMy NOKOJIEHHUIO, B3aMMHOI'O YBa)XCHUS, OEpEeXHOTO
OTHOUICHMS K KYJbTYPHOMY HACJIEIUIO U TPAAULMIM MHOTOHAIMOHAJIBHOIO Hapoaa Poccuiickoii denepanuu, Ipupose U
OKpy>Karouieu cpene.

JImgHOCTHBIE pe3yNBTaThl OCBOCHHUS yueOHOTO mpeamera «bromorusy NomKHEIOTpakaTh TOTOBHOCTh M CITOCOOHOCTh
oOyJaromuxcs pPYKOBOICTBOBAThCA C(HOPMHUPOBAHHOW BHYTPCHHEH TMMO3UIMEN JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHCHTAINH, IMO3UTUBHBIX BHYTPEHHHX YOEKICHHH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSM POCCHHUCKOTO
oOmiecTBa, paclUIMpeHne KU3HEHHOTO OIBITAa W OIBITA ICATEIFHOCTH B MPOIECCE pealli3allii OCHOBHBIX HAIIPaBIICHHH
BOCIIUTATEIBbHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKoro BOCHUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKOM MO3MIMK 00YJaroNmerocst Kak akTUBHOI'O W OTBETCTBEHHOTO YJIEHa POCCHHCKOTO
o0I111eCTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M 00sA3aHHOCTEH, yBa)kKeHHE 3aKOHAW IPABOIMOPSAIKA;

TOTOBHOCTh K COBMECTHOHM TBOPYECKOH IEATENHHOCTH MPH CO3JaHUU Y4YEOHBIX MPOEKTOB, PEHICHUH Y4eOHBIX H
[MO3HABATENILHBIX 33124, BHITOJHCHUN OMOIIOTHUECKUX IKCIICPUMEHTOR,

CHOCOOHOCTh ONpPEesiTh COOCTBEHHYIO TO3UIIMIO 10 OTHOLICHHUIO K SIBJICHUSIM COBPEMEHHOH KH3HU M OOBSICHATH
eé;

YMCHHE YYUTHIBATh B CBOMX JCHUCTBHUSIX HEOOXOAWMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHA IIIOACH C pa3HBIMHU
yOeXKICHUSIMH, KyJIbTYPHBIMHA HEHHOCTSMH U COIHATIbHBIM ITOJIOKESHIEM;

TOTOBHOCTh K COTPYAHHYECTBY B TMpOIECCe COBMECTHOTO BEHIIONIHEHUS YYEOHBIX, IIO3HABATENBHBIX H
HCCIICOBATENCKUX 3a/1a4, YBaXHUTEIHHOTO OTHONICHWS K MHEHHIO ONIIOHCHTOB NPH OOCYXICHHU CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JESTEILHOCTH;

2) NMATPHOTHYECKOro BOCHHTAHMSA:

chopMHpPOBAaHHOCTh POCCHUHCKON TPa)kTaHCKOW WISCHTHYHOCTH, MMAaTPUOTHU3Ma, YBAaXKEHHsI K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTHU Tiepea PoauHOM, TopAocTd 3a CBOM Kpall, cBoro PoauHy, CBOM A3BIK U KYJIbTYpY, MPOILIOE
1 HacToslLIee MHOIOHALMOHAIBLHOIO Hapoja Poccuu;

LIEHHOCTHOE OTHOILEHUE K MPUPOJHOMY HACIEIUI0 W MaMATHUKaM MNPUPOAbI, AOCTHXKEeHHAM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OICHHUBATH BKIIAJ POCCHICKHUX YYEHBIX B CTAHOBIICHHE W Pa3BHTHC OHOJIOTHH, IOHMMAHUs 3HAYCHHS
OHOJIOTHH B TTO3HAHUY 3aKOHOB MPHUPOJIBI, B )KU3HU YCIOBEKA H COBPEMEHHOTO O0IIIECTBA;

uzelHas yOe:K IEHHOCTh, TOTOBHOCTD K CIIY)KEHUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTH 32 €r0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIHUTAHUA:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Haponaa; CPOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSL, STHUECKOTO
MOBEJICHHUS;

CITOCOOHOCTh  OIIEHWBATh CHUTYallMI0O W TPUHUMATh OCO3HAaHHBIC pEIIEHUs, OPHUEHTHUPYACh Ha MOpPaIbHO-
HPaBCTBEHHBIE HOPMbI U [IEHHOCTH;

OCO3HaHWE JMYHOTO BKJIaJa B IOCTPOCHHWE YCTOWYMBOTO OyAyIIEr0; OTBETCTBEHHOE OTHOIIEHHE K CBOMM
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pOAUTENSIM, CO3IaHUIO0 CEMbU Ha OCHOBE

OCO3HAHHOTO MIPUHATHS LICHHOCTEH CEMEHOM KU3HU B COOTBETCTBUU C TpaaulMsIMu HapoaoB Poccuu;

4) 3CTeTHYecKOro BOCHUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs 3CTETHKY OBITa, HAYIHOTO W TEXHUIECKOTO TBOPUYECTBA, CIOPTa, TPY/a,
00IIeCTBEHHBIX OTHOLICHHUH;

MMOHUMaHUE SMOIMOHAJIHFHOTO BO3JCHCTBUS KUBOW NPHUPONBI M €€ [EHHOCTH; TOTOBHOCTH K CAMOBBIPAKECHUIO B
Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE IIPOSIBISATH

KayecTBa TBOPUYCCKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, POPMUPOBAHUS KYJIHTYPHI 310POBbS H IMOIHOHAIBLHOTO 0JIATONOY YU

MMOHMMAaHWE W peaju3alys 3J0pOBOro u Oe3omacHoro oOpasa JKu3HU (30pOBOE THMTaHHUE, COONIOJICHHE
TUTUCHUYCCKUX MPABUII U HOPM, COAIAHCHPOBAHHBIN PEXKHUM 3aHATUN M OTIBIXA, PEryisipHas (u3ndecKkas aKTHUBHOCTH),
OEpPEeIKHOr0, OTBETCTBEHHOTOM KOMITCTCHTHOT'O OTHOLICHHUS K COOCTBEHHOMY (PH3HUYSCKOMY M IICHXUYECKOMY 370POBBIO;

MMOHUMaHKUE IICHHOCTH TMpPAaBWI WHIWBHUIYaTbHOTO M KOJUICKTUBHOIO OE30MAaCHOTO TMOBEICHHUS B CHTYAIUsX,
YTPOXKAIOIINX 3IOPOBBIO W )KU3HU JIOJIEH;

OCO3HAHHE MOCIEICTBUN U HETIPHUATHUS BPEAHBIX IPUBBIYCK (YIOTPEOICHUIAIKOTONS, HAPKOTHKOB, KYpEeHUs);

6) Tpya0BOro BOCHHUTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYA0I00ue;

TOTOBHOCTh K AaKTHBHOW JEATEIIFHOCTH TEXHOJNOTHYECKOW W COUMAIBHOW HANpaBIEHHOCTH, CIIOCOOHOCTH
MHUIAAPOBAThH, TUIAHUPOBATH U CAMOCTOSTEIIFHO BBIITOIHATH TAKYIO IESTEIHHOCTD;

HHTEpEC K pa3MyHbIM chepaM npodeccHoHalBbHOI NeaTelIbHOCTH, YMEHHECOBEPIIaTh OCO3HAHHBII BHIOOpP Oymymiei
po¢)eCCU M Peaar30BbIBAaTh COOCTBEHHBIC KU3HCHHBIC TUIAHBI,

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKCHUH BCEH KHU3HU;

7) IKOJOrHYECKOIro BOCIIMTAHMSI:

9KOJIOTHUECKH IIeJIecO00pa3Hoe OTHOIIEHHWE K TPUpPOJie KaK HCTOYHUKY JKM3HM Ha 3emiie, OCHOBe e&
CYyIIECTBOBAHMUS;

MIOBBIIICHUE YPOBHS SKOJIIOTHYECKOW KYJIBTYpBI: MPHOOpETEHHE OIMBITA IIAHUPOBAHMS ITOCTYNKOB M OICHKH HX
BO3MOJKHBIX TTOCEICTBHH IS OKPYKAFOIIECH CPEIbI;

OCO3HAHHE TJI00AFHOTO XapaKTepa SKOJIOTHIECKHUX MPOOIIEM U ITyTeH MX pelIeHus;

CcrocoOHOCTh MCIIONIB30BATh MPHOOpETaeMble MPH M3YYICHUH OWOJIOTHH 3HAHWS U YMCHHUS MPU PEUICHUU MPoOIeM,
CBSI3aHHBIX C PallMOHAJIHHBIM IMPHPOOIOIH30BaHNEM (COONIOICHHE TPABWII MOBEACHUS B MPHPOJC, HAIPAaBICHHBIX Ha
COXpaHCHHE PABHOBECHS B 3KOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Orochepsi);

aKTUBHOE HENpPUITHE ACHCTBUN, MPUHOCIIIMX BpEl OKpY Karouled NPUPOJHON cpele, YMEHUE MPOTHO3HPOBATH
HeGHaFOHpI/IHTHLIe OKOJIOTUYECKUC TMMOCICACTBUA MMPCANPHUHUMACMBIX }leﬁCTBHﬁ 1 NpEAOTBpaIlaTh UX;

HaJIMYMC pa3BUTOr'0 5KOJOTMYCCKOT0 MBINIJICHUA, KOJIOTHYECKOH KYJbTYpPbI, OIIbITa ACATCIBHOCTU JIKOJIOTHYECKOH
HapaBJICHHOCTH, YMCHUA PYKOBOJCTBOBATLCANMU B HO3HaBaT6HLHOﬁ, KOMMyHHKaTHBHOﬁ u COHI/IaJ'II)HOf/'I IMpaKTUKE,
TOTOBHOCTHUK Y4aCTHUIO B HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU YKOJIOTUYECKOH HarpaBJICHHOCTU;

8) IeHHOCTH HAYYHOIO MO3HAHUSI:

c(hOpMHUPOBAHHOCT, MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH H
OOIIECTBEHHON MpPaKTUKHA, OCHOBAHHOTO HA JHAIOTe KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MecTa B
MOJINKYTBTYPHOM MHPE;

COBEPIIICHCTBOBAHNE SI3BIKOBOM M YUTATEIBCKOH KYNBTYpHI KaK CPEICTBAa B3aMMOACUCTBHUS MEXIY JIIOJBMH M
TIO3HAaHUA MHUpPaA,

MMOHUMaHUe crenu(uKy OMONOTHH KaK HAayKH, OCO3HaHUsS €€ posid B (OPMUPOBAHUH PAIIMOHAIBHOTO  HAyYHOTO
MBIIIJICHUSA, CO3J1aHUHU IECJIOCTHOI'O peACTaBIICHUA 06 OKpYXKaromemM MUpPE Kak O €IMHCTBE MPUPOJbI, YCTIOBEKA U
o01ecTBa, B IO3HAHUH [TPUPOIHBIX 3aKOHOMEPHOCTEN M PELIEHHH NPOOJIeM COXpaHEHHsI IPUPOHOTO PABHOBECHS;

y6e)K}:[éHHOCTI> B 3HAYUMOCTH 6I/IOJ'IOFI/II/I JJIs1 COBpeMeHHOﬁ IIMBUIIN3AIIUHN: o6ecnequI/I;1 HOBOI'O YPOBHSA PAa3BUTUA
MEIMIUHBI, CO3JaHWe TIEPCIEKTUBHBIX OWOTEXHOJIOTHH, CIOCOOHBIX pemaTh pPecypcHble NpoOJIEeMbl pPa3BUTHA
YeN0BEeYeCTBA, IIOUCKA IyTeH BBIXOa U3 MI00aIbHBIX AKOJOTHYSCKUX MpoOIeM U 00ecIIedeHUs Iepexoia K yCTOMIHBOMY
Pa3BUTHIO, PAIMOHATHHOMY HCIIOJIE30BaHHIO IIPUPOTHBIXPECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HM,

3aWHTCPECOBAHHOCTh B TIONYYCHHH OWOJOTHMYSCKUX 3HAHWH B IENAX MOBBIIICHUS OOMEH KyJIbTYPHI,
©CTCCTBCHHOHAYYHON TPAMOTHOCTH, KAaK COCTABHOW YacTH (PYHKIUOHAIGHOW TPaMOTHOCTH  OOYYaroIIHXCs,
(hopMupyeMoii IPH U3y4CHHUHONOIOT HH;

MMOHUMAaHUE CYIIHOCTH METOJOB TO3HAHHS, WCIOJB3YEMBIX B €CTCCTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIOJIb30BATh
MoJTy4aeMble 3HAHHS IS aHAIN3a U OOBSCHEHHUS SIBICHHH OKPY)KAIOLIETO MHUpPa M MPOUCXOIIIINX B HEM WM3MEHECHHH,
YMEHHUE J€JIaTh O6OCHOBaHHBIe 3aKJIHOYCHUA Ha OCHOBE€ HayYHBIX (paKTOB U HMCHOIIMXCI HOAaHHBIX C LCJIBHO
TIOJTYYCHUA JOCTOBEPHBIX BHIBOIOB,

CITOCOOHOCTH CAMOCTOSITENTLHO UCTIONB30BATh OMOJIOTUIECKUE 3HAHUS JIJISl PEHISHUSITIPOOJIEM B PEATbHBIX KU3HEHHBIX
CUTyalnuax;

OCO3HAHHME IIEHHOCTH HAYYHOW NEATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH IMPOCKTHYIO W HCCIEI0BATENBCKYIO
JIeSITeNIFHOCTh WHAWBUYAIBHO U B TPYIIIE;

TOTOBHOCTB U CIIOCOOHOCTH K HETPEPBIBHOMY 00Pa30BaHHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY TOJIYYCHUIO HOBBIX
3HAHUI MO0 OMOJIOTHU B COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJbTATBI

MerTamnpeqMeTHBIE  PE3yJIbTaThl OCBOCHUS Yy4eOHOro mpeaMera «bBHONOTHS» BKIIOYAIOT: 3HAYUMBIC JUIS
(hopMHUpOBaHUS MHPOBO33pEHUS OOYUAIOIMINXCS MEXIUCIUIUTMHAPHBIE (MEXIpPEeIMETHBIE) OOICHAYYHBIE MOHSITHSI,
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OTpaXKaIOIINe LEJOCTHOCTh HAYYHOM KapTHHBI MHpa U CIEU(UKY METOJOB IO3HAHUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (BEIECTBO, YHEPTHs, ABJICHHE, MPOLECC, CUCTEMa, HAYUHBbIH (DaKT, MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusi, HCCIEAOBaHME, HAONIOACHHE, M3MEPEHHE, 3KCIIEPUMEHT U JpPYIHX), YHHBEpCaJbHbIC Y4eOHBIC ICHCTBHA
(mo3HaBaTenbHBIE, KOMMYHHKAaTHUBHBIC, pETYJSITHBHBIC), oOecmeunBaromue (opMupoBanne  (QyHKIHOHAIBHON
TPaMOTHOCTH ¥ COLMAIbHOM KOMIIETEHIMH OOYYaroIINXCs, CIOCOOHOCTh OOYYalOIMXCs MCIOIb30BaTh OCBOCHHBIC
MEKANCIMIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWA M YyHUBEpCAlbHBIC y4deOHbIE ACHCTBUS B MO3HABATEIBHOH W
COLIMAJIbHOM NPaKTHUKE.

IMo3naBaTenbHbIEe YHHBepcAJIbHbIE Y4YeOHbIe HeilCTBHS

Ba3zoBble jornyeckue geiicTpus:

CaMOCTOSTENLHO (POPMYIHUPOBATh U aKTYyaJIM3HUPOBATh NPOOJIEMY, pacCCMaTPUBAThL €€ BCECTOPOHHE;

UCTONb30BaTh IPU OCBOCHMU 3HAHMN MNPHEMBI JIOTMYECKOrO MBIIUIEHUS (aHalu3a, CHUHTE3a, CpPaBHEHUS,
knaccudukanuy, o000IIeH ), PaCKPhIBATh CMBICI OHOJIOTMYECKUX MOHATHH (BBIAENSATh MX XapaKTEpPHbIE IMPHU3HAKH,
YCTaHABJINBATh CBSI3H C IPYTUMH TOHATHUIMN);

OTIPENETSATh IIETH ACATECIBHOCTH, 3a/aBasl MapaMeTpbl M KPUTEPUH HX JOCTHIKCHUS, COOTHOCHTH PE3YNIbTAThI
JIESITEIFHOCTHU C TIOCTABICHHBIMH LIETISIMHU;

HCTIONB30BaTh OMOIOTHUECKHE MOHSTHS ISl 00BsICHEHNS (DAKTOB U SIBIICHHI )KUBOWIIPHUPOIBI;

CTPOUTDH JIOTHYECKUE PACCY)KICHUS (MHAYKTHBHBIC, JETyKTUBHBIEC, 110 AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B pacCMaTPHUBACMBbIX SIBICHUAX, (POPMYIHPOBATh BHIBOIBI M 3aKITIOUCHUS;

MIPUMEHATh CXEMHO-MOJIEIbHBIC CPEACTBA VIS IPEICTABICHHS CYIICCTBEHHBIX CBSI3€H M OTHOLICHUI B M3ydaeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TaKkKe MPOTHBOPEYMil pasHOTO pPOJa, BBUIBICHHBIX B Pa3IMYHBIX WH()OPMALMOHHBIX
HCTOYHHKAX;

pa3pabaThiBaTh IUIAaH PEUICHUs MpOOJEeMbl ¢ y4ETOM aHajIM3a MMEIOLIMXCS MaTepHUalbHBIX M HEMaTepualibHBIX
pecypcos;

BHOCHUTh KOPPEKTHBBI B JIESITENbHOCTb, OIICGHHMBAaTh COOTBETCTBHE pPE3yJIbTaTOB IIENAM, OLEHUBATh PHCKU
MIOCJICICTBUH AEATEIBHOCTH;

KOOPJMHUPOBATh ¥ BBINONHATH paboTy B YCIOBHAX pPEAITbHOTO, BHPTYyaIbHOTO M KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBYS;

pa3BHBaTh KPEaTHBHOE MBIIICHNE IIPU PELICHUH KU3HEHHBIX MTPOOIIEM.

BasoBble ucciaenoBarebCKHe 1eiiCTBUA:

BJIAJICTh HaBBIKAMH Y4EOHO-HCCIIEIOBATENLCKON M NPOEKTHOW JNESTENFHOCTH, HaBBIKAMH pa3pelieHus MmpooieM,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IOMCKY METOJIOB PEIICHUS] MPAKTHYECKUX 3a/ad, NPUMEHEHHIO
Pa3IUYIHBIX METO/I0OB TIO3HAHMUS,

HCTONB30BaTh PA3IUYHbIE BHUABl JESATEIBHOCTH 10 IOJIYYEHHIO HOBOTO 3HAHHUs, €ro HWHTEpIpeTalum,
peoOpa30BaHMIO ¥ MPUMEHEHHIO B YUEOHBIX CUTYaIMIX, B TOM YHCJICTIPU CO3/IaHUU YUEOHBIX U COLIMAIBHBIX IIPOSKTOB;

(bopMHpPOBaTh HAYYHBIH THIT MBILIUICHNUS, BIaJIETh HAYYHOI TEPMHHOJIOTHEH, KIIIOYEBBIMU TIOHATUSIMU U METOJAMHU;

CTaBUTH U GOPMYIUPOBATE COOCTBEHHBIE 3a/1a41 B 00pPa30BaTEIHHOMN AE€ATEIbHOCTUH KU3HEHHBIX CUTYaIUIX;

BBISBIISTH NIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3MpOBaTh 3aJady, BBIABHIAThTUIIOTE3Y €€ PEeIIeHHs, HAXOANUTh
apryMEHTHI JUISl I0Ka3aTelIbCTBA CBOMX YTBEPIKICHHH,3a/1aBaTh IIapaMeTphl 1 KPUTEPHUN PEIICHHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEIICHMS 3aJadd pe3yiIbTaTbl, KPUTHYECKH OLEHMBATh MX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CHTYaIlMsIM, OILIGHHBATH NPHUOOPETEHHBIM OIBIT, OCYIIECTBISThH IEJICHANPABICHHBINH TONUCK
IIepeHoca CPeJICTB U CIIOCOOO0B AEHCTBHA

B MPO(hEeCCHOHATBHYIO CPEY;

YMETh IIEPEHOCUTh 3HAHHS B TO3HABATENBHYIO U MPAKTHUECKYIO 00JIaCTI)KU3HEACATENbHOCTH;

YMEeTh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE WEH, NTPEIaraTh OPUTrHHAIBHBIE TIOAXO0/IBI M PEIIEHHS, CTABUTHIIPOOIEMBI U 3a1a4H,
JIOTTyCKAIOIHe aJbTePHATUBHBIC PEIICHHS.

Pabora ¢ undopmanueii:

OpPHEHTHPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX HMH(POPMAIMK (TEKCTe Y4eOHOro IocoOHs, HAayYHO-TIOYJISPHOM
JIUTepaType, OMOJOTMYECKUX CIOBapsX U CHPaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHeTE), aHAIN3HpOBAThH
nHpopManuio pasNMYHBIX BHJIOB M (OpM TpeNCTaBiIeHHs, KPUTHUECKH OLIEHHBAaTh €€ JOCTOBEPHOCTb H
HEMPOTUBOPEUNBOCTE;

(opMyITHpOBATh 3aIPOCHl ¥ NPUMEHSTH PAa3IMYHbIE METOABI IIPHU MOUCKE U 0TOOpe OMOJIOrHYecKOi MH(pOopMalny,
HE0OXO0IUMOM sl BRITIOTHEHUST YUeOHBIX 3a/1a4;

mpuoOpeTaTs OMBIT HCIIONB30BaHMSA HMH(MOPMAIIMOHHO-KOMMYHHKATHUBHBIX ~TEXHOJIOTHH, COBEPIICHCTBOBATH
KyJbTypy aKTHUBHOT'O MCIIOJIb30BAHHS PA3INIHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSATENIFHO BBIOMPATh ONTHMAIBHYIO (GOpPMY NpeACTaBICHHs OHOIOrHYeCcKOi HHPOpManu (CXeMBbI, TpaduKH,
JMarpaMMbl, TaOJHUIIbI, PUCYHKH U APYTOE);

HCTONIB30BaTh HAYYHBIA S3BIK B KadeCTBE CpPEACTBAa HpU paboTe ¢ OHONOrHYeckoil mH(OpMAaIuen: MpHUMEHSTH
XUMHUUYECKHe, PU3nUecKre U MaTeMaTH4ecKie 3HaK| U CUMBOJIBL, popMyIIbl, a00peBraTypy, HOMEHKJIATYpY, UCIIOIb30BaTh
1 IpeoOpa3oBbIBATE3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATIISTHOCTH;

BJIaJIETh HABBIKAMH PACIIO3HABAHUS U 3alUTHl HHPOPMAIMH, MHPOPMAIIMOHHON 0€301IacCHOCTH JINYHOCTH.

KomMyHHUKaTHBHBIC YHHBepcaJbHbIe y4deOHbIe JeiCTBHSA

OO0menne:

OCYIIECTBJIAT> KOMMYHHKAIlMM BO BceX c¢epax >XU3HH, aKTUBHO YYacTBOBATh B JHAJIOTe WM JUCKYCCHH IO
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cymecTBy oOcCyxknaemMoll Tembl (YMEHHE 3aJaBaTbh BONPOCHL, BBICKA3bIBATh CYXJICHHS OTHOCHTEIHHO BBITIOJHEHHMS
IpeUlaraéMol  3a7a4yd, YYHMTBIBATH MHTEPECHl M COINIACOBAHHOCTh IO3MLUI OPYrUX YYaCcTHHKOB JHAlIora HIH
JIUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHWS, MOHMMATh 3HAYCHHE CONMAIBHBIX 3HAKOB, IIPEIINOCBUIOK
BO3HHKHOBEHHS KOH(QINKTHBIX CUTYallli, yMETh CMT4aTh KOH(INKTHI U BECTH NEPETOBOPHI;

BIAJICTh PA3UYHBIMU CIIOCO0aMK OOIIEHMS W B3aMMOJCHCTBYS, TIOHUMAaTh HAMEPCHHUS JIPYTUX JIIOACH, NPOSBIATH
YB&KHUTEJIFHOE OTHOIICHHE K COOECeIHHMKY MB KOPPEKTHOH (hopMe GOpPMYIHPOBATH CBOM BO3PAXKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOTIb30BAHUEM S3BIKOBBIXCPEJICTB.

CoBMecTHasI 1eITETbHOCTh:

MIOHMMATh U HCIOJIb30BaTh NPEHMYLIECTBA KOMAaHAHONW M WHIUBHIYaIbHON pabOTHl IPH PELICHUH OHOJIOTHYECKOH
npoOieMbl, 00OCHOBBIBATh HEOOXOJUMOCTh NMPUMEHEHHS I'PYHIIOBBIX (DOPM B3aMMOAEHCTBHUS IPU PEIICHUH Yy4eOHOU
3ajauy;

BBIOMpATh TEMATHUKY U METO/IbI COBMECTHBIX JICHCTBUM C Y4ETOM OOLIMX WHTEPECOBH BO3MOXKHOCTEH Ka)KJIOT0O WieHa
KOJIJIEKTHBA;

IIPUHUMATh LENH COBMECTHOH NEATEIbHOCTH, OPTaHM30BBIBATE U KOOPAUHHPOBATH NEHCTBUS MO €€ NOCTHKEHHIO:
COCTaBIIATH IUIAH JEHCTBHH, PacIpeleNsaTh POIM C yIETOM MHEHHH YYaCTHHKOB, OOCYKHATh Pe3yJIbTaThl COBMECTHOM
paboTsr;

OLICHMBATh Ka4eCTBO CBOETO BKJI3Ja M KaKAOTO YJaCTHHKA KOMAaHABI B OOIIMI pe3ynpTaT Mo pa3paboTaHHBIM
KPUTEPHSIM;

npeajiaratb HOBbI€ IPOCKTHI, OIICHUBATH UJIEH C MTO3UIIUU HOBU3HBI, OPUT'MHAJIbHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

OCYIIECTBJIATDL IMO3UTUBHOC CTPATCIMYECKOEC IMOBCACHHUC B pas3IMYHbIX CUTyalUsdX, NOPOSABIATL TBOPYECTBO U
BooOpakeHue, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC yHHBepcalbHble Y4YeOHbIe AelCTBHS

Camoopranuzanus:

UCTIONIB30BAaTh OMOJIOTHYECKHE 3HAHWS MJsI BBIABICHHWSA IPOOIEM W WX PEIICHHS B XU3HEHHBIX M YUEOHBIX
CUTYyaLVsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKNX 3HAHMI LIEJICBBIC U CMBICTIOBBIC YCTAHOBKH BCBOMX JCHCTBHSAX M MOCTYIKAX IO
OTHOILIEHHIO K KHBOU MPUPOJIE, CBOEMY 310POBBIO U 310POBBIO OKPYKAIOLIUX;

CaMOCTOSTENIFHO OCYILIECTBIIATh ITO3HABATEIbHYIO AEATEIHHOCTD, BBIABIATH MPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH
COOCTBCHHBIE 3a/1a41 B 00pa30BaTENIbHOM JEATEIFHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTENIbHO COCTABJATh IUIaH pEIICHHS TPOOJeMbl C Y4YETOM HMEIOUIMXCS PECcCypcoB, COOCTBEHHBIX
BO3MOYHOCTEH U NIPEANIOYTECHUI;

JAaBaTb OLUCHKY HOBBIM CUTYAIlUAM;

pacumMpaTh paMK1 y4eOHOTO pegMeTa Ha OCHOBE JINYHBIX TIPEIIIOYTEHNU;

JienaTh OCO3HAaHHBIM BBIOOp, apryMeHTHPOBAaTh €ro, OpaThb OTBETCTBEHHOCTH3A PEIICHUE,

OIIEHUBATh NPHUOOPETEHHBIH OIIBIT;

cnocoOcTBOBaTh (POPMHUPOBAHHIO M MPOSBICHUIO MIMPOKOW SPYIUIHMK B Pa3HBIX O0NACTAX 3HAHWH, MOCTOSHHO
TIOBBIIIATH CBOW 00pa30BaTEIbHBINA M KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTHBBI B JIEATEILHOCTb, OLEHHBATH COOTBETCTBUE PE3YIBTATOB
LEJIsM;

BJIaACTh HaBbIKaAMU MO3HaBaTEIbHOM pe(bnelccym KaK OCO3HaHUA COBEpHIAEMBIX )IeﬁCTBI/IP'I N  MBICIINTCIIbHBIX
MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWIA, UCIIOJIb30BaTh NMPUEMBI pe(IIEKCHU IJIsl OLIGHKH CHUTYallMu, BEIOOpa BEPHOTO
peleHus;

YMETH OLICHUBATH PUCKH U CBOCBPEMCHHO IMPUHUMATh PEHICHUA MO UX CHUKXCHUIO, IIPUHUMATDh MOTUBBI U apT'YMEHTBI
JIPYTUX IIPU aHATIN3E Pe3yIbTaTOB JESTEIBHOCTH.

IIpunsTHe cedst U APyrux:

TIPUHUMATB ce0sl, TOHNUMasi CBOM HEOCTATKH M JOCTOMHCTBA,;

MIPUHUMATh MOTHUBBI M apT'yMEHTBHI IPYTUX IPU aHAIIN3€E PE3YIbTATOB AEATEIbHOCTH;IPU3HABATE CBOE IIPaBO U NPaBO
JIPYTUX Ha OIINOKY;

pa3BHBaTh CIIOCOOHOCTH MOHUMATh MHP C O3UIMHU APYTOTO YEIOBEKa.

HOPEJMETHBIE PE3YJIBTATHI

[MpenmerHble pe3ynbraThl ocBoeHust mnporpaMmel COO 1o Owonormm Ha 0a30BOM ypPOBHE BKIIIOYAIOT
crieruuveckue Uisi yaeOHoro mpenMera «brosorus» HaydHble 3HAHUS, YMEHHSI W CIOCOOBI NEHCTBHUII 1O OCBOCHUIO,
HHTEPIPETaNN U IPeoOpa3oBaHMIO 3HAHUN, BUABI AEATEIFHOCTH 0 MOTYYCHHUIO HOBOTO 3HAHUS M IPUMEHEHHUIO 3HAHHUH
B PA3JIMYHBIX yqe6m)1x CUTyalrdaX, a TAKXKC B PCAJIbHBIX XKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C ouosorueii. B porpaMme
MIpEeMETHBIE PE3YNbTaThl IPEACTABICHBI IO TO1aM 00YJIeHHSI.

[TpeaMeTHbIE pe3yNbTaThl OCBOEHHs yueOHOro npeamera «buonorusi» B 10 Kiacce JOMKHBI OTpaXKaTh:

chopMHUpOBAaHHOCTh 3HAHWK O MECTe M PO OHWOJIOTMM B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
(OpMHPOBaHNH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHpa ¥ HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCHHCKUX
1 3apyOeXHBIX YYEHBIX - OMOJIOTOB B pa3BUTHE OWOJIOTHH, (DYHKIMOHAJIHHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHMS
JKM3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJEP)KAaHHE OMOJOIMYECKUX TEPMHHOB W IOHSATHH: HM3Hb, KJIETKa, OPraHU3M, MeTaboIn3M
(oOMeH BellecTB ¥ IpPEBpalleHHE JHEPrHH), TOMEOCTa3 (CaMOpeTyIsLus), YPOBHEBAs OpraHU3aldsl >KUBBIX CHCTEM,
CaMOBOCTIPOM3BEICHNE (PETPOIYKIINSA), HACIEACTBEHHOCTh, N3MEHYHBOCTb, POCT U PAa3BHUTHE;
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YMCHHE uU3JaraTh OWOJIOTMYECKHE TEOpUH (KJICTOYHAs, XPOMOCOMHAs, MYTal[MOHHAs, LEHTpallbHAas JorMa
MOJIEKYJIsIpHOH Ounosorun), 3axonsl (I. Mengens, T. Moprana, H.W. BaBunoa) u y4enust (0 EHTpax MHOTOOOPa3us u
MPOUCXOXKACHHST KyJIbTYpHBIX pactenuit H.M.  BaBuioBa), onpenensTe TpaHUIbl HX HPUMEHUMOCTH K YKHBBIM
cucTeMam;

YMEHHE BIIaJIeTh METOAAMH HAYYHOTO MO3HAHMS B OMOJIOTUH: HAOIIOJCHUEH OIMCAHUE KUBBIX CUCTEM, MPOLIECCOB
W SBJCHUH, OpraHu3alusi M TPOBEACHHE OHOJIOTHYECKOI0 SKCIEPUMEHTA, BBIJABUKCHHE THUIIOTE3bl, BBISBICHHE
3aBUCHMOCTH MEX]Y HCCICIYEeMbIMH BEIMYMHAMH, OOBSCHEHHE MOJYYCHHBIX PE3yJbTATOB, UCIOIb30BAHHBIX HAYYHBIX
MOHATHUH, TEOpPUHA M 3aKOHOB, YMCHHE [ICJIaTh BBIBOJIBI HA OCHOBAHUM TOJTYYCHHBIX PE3YyJIbTATOB;

YMEHHE BBINCNIATh CYIICCTBCHHBIC TPH3HAKH BHUPYCOB, KJICTOK MPOKAPHUOT U DYKAPUOT, OIJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OPraHW3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHAa BEIIECTB M IPEBPAILCHUS JHEPTUU B KIETKE,
(OoTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHUEcCKOro oOMeHa, XeMOCHHTe3a, MHT03a, MeHo3a, OIUIOJOTBOPEHHS,
Pa3MHOXCHUS, HHIUBHUyaIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTCHE3);

YMEHHUE MPUMEHSATH TMOJIYYCHHBIC 3HAHUS JUIS OOBSICHCHHS OMOJIOTHUCCKUX TPOIICCCOB W SIBJICHUM, IUIS TPUHITUS
MPaKTHYECKUX PEIICHUH B MOBCEIHEBHOMN KM3HU C IIENbI0 OOecrneveHus 0e30MacHOCTH CBOCTO 3[I0POBbS U 3I0POBbBS
OKPYXAIOIINX JII0Jel, COOTIOCHNs] HOPM TPAMOTHOTO MOBEJCHUS B OKpYXKAMOLIeH MNPUPOTHON cpeje, MOHUMaHHe
HEOOXOJMMOCTH HCIIOJB30BaHUsl JOCTIXKCHUH COBPEMEHHOH OHONIOTHM W OMOTEXHOJOTHH Uil PalHOHAJIbHOTO
MPUPO/IOTIOTB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble TI'€HETHYECKHE 3a]auyd Ha MOHO- W JUTHOPHIHOE CKpeIlMBaHHE, CIEMJICHHOE
HACcJIeJOBAaHHE, COCTABIISATH CXEMbl MOHOTHOPHIHOTO CKPCUIMBAHMS JISI MPEICKA3aHUS HACIICAOBAHUSI TPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBIIOJNHATH Ja0OpaTOpHBIE M MpakTHYecKue paboThl, COONIOJATh MpaBWUiIa IMpU paboTe C Y4eOHBIM U
71a00paTOPHBIM 000PYIOBaHHEM;

yMEHHE KPUTHYECKU OLICHUBATh ¥ WHTEPIPETHPOBATh MH(OpMaNUio OHONOTHUECKOTO COJCPIKaHMUs, BKIIFOUAIOIIYIO
NICEBJJOHAYYHbIE 3HAHUS W3 pa3JIMYHBIX KMCTOYHUKOB (CpelcTBa MaccOoBOM HMH(GOpPMALMK, HAy4YHO-TIONYJISIPHBIC
MaTepualibl), STUIECKUE ACIIEKThl COBPEMEHHBIX HCCIICA0BAHUIT B OMOIOT U, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIICHHs, 00001as OUOIOTHIecKy0 HHpopManuo U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHATHIHBIN aIrmapar OUOJIOTHH.

TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Neo || HammeHoBaHue paszieioB U TEM KonunuectBo yacos DrekTpoHHbIe (UPPOBLIC)
/I TIPOTPaMMEBI Beero|| Konrponsnsie || Ipaxtideckue 00pa3oBaTeNbHBIC PECYPCHI
paboTsI paboTs!
1 ||buororus xak Hayka 2 0.5 Bubnuorexa [IOK
https://m.edsoo.ru/7f41c292
2  |’)KuBble CHCTEMBI M HX 1 bubarorexa [JOK
OpTaHU3aIHsI https://m.edsoo.ru/7f41c292
3 ||[Xumuueckuii cocTaB U CTPOCHUE 8 1 1 Bubnumorexa [IOK
KICTKU https://m.edsoo.ru/7f41c292
4 JKu3HeneaTenbHOCTh KIIETKH 6 bubarorexa [TOK
https://m.edsoo.ru/7f41c292
5 PasmHOXeHMe U HHANBUAYAIbHOE || 5 1 1 bubanoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTD U 8 1 1.5 bubarorexa [TOK
HW3MEHYHBOCTH OPTAHHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexiust oprann3mMoB. OCHOBBI 3 bubanoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 ||PesepBHOe Bpems 1 bubanorexa [JOK
https://m.edsoo.ru/7f41c292
|2106331/m) CTPOKY
OBLIEE KOJIMYECTBO HACOBTIIO | 34 3 4
[MPOIT'PAMME
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TEMATHYECKOE IINTAHUPOBAHUWE

10 KJIACC
Neri/m  [HaumeHoBaHwue [Kosmuect OCHOBHBIE BUIBI AEATEIBHOCTU
[pa3zaenoB U TeM[Bo yacoB [[IporpaMMHoe conepkaHue 00y4JaroIuXcst
lyueOHOTO
mpenMeTa
Tema 1. BuoJiorus Kak HayKa
1.1 |buomnorus B 1 Bruomorus kak Hayka. CBsi3u OnoJorumc IPackpbIBaTh ColepKaHUE TEPMIHOB U
CHCTEMEHAYK 0O0ILECTBEHHBIMH, TEXHUYECKUMHU U JPYTHMHU [OHATHI: HAyYHOE€ MUPOBO33pEHUE,
€CTECTBEHHBIMHU HayKaMH, (puiocodue, Hay4Hasi KapTHHA MUpa, HAYYHBIH METO/I,
[penuruen, STUKON, 3CTETUKON U IIPaBOM. THIIOTE3a, TEOPUS, METOABI
Posts Guonoruu B (hopMHpOBaHUH HccrenoBaHus. XapakTepu3oBaTh
COBPEMEHHON Hay4YHOMKAPTHUHBI MUPA. OHOJIOTHIO KaK HayKy,ee MECTO U POJIb
CucteMa OHOJIOTHUECKUXHAYK. CpeIu APYTUX €CTeCTBECHHBIX HAYK.
lemoncmpayuu: [MepeancnsTs pa3aemnsl OHOIOTHA B
\Topmpemor: Y. Japeun, I'. Mernens, H. K. [cooTBeTCTBHE C 00BEKTaMH H3YYCHUS.
Kombros, k. Yorcon u @. Kpuk.Tabauys: u[Ha3piBaTh BaXKHEHIIIAE OTPACIH
cxempl: «MeToIpl TO3HAHUS OHOTIOTNYECKHUX 3HAHUI U 3aJa4H,
PKITBOH TIPUPOIIBI» ctostmue repen ononorneii XXI B.
1.2 |Metoxst 1 MeToap! TO3HAHUS KUBOW TPUPOIBI PackppIBaTh cofepkaHNEe TEPMHUHOB H
MO3HAHUS (HabmroICHNE, SKCIICPUMEHT, OIMCAHUE, TOHSATHI: HAYYHBII METOJ], METOIBI
PKUBOM M3MepeHune, KiaccuuKanms, HCCIIeIOBaHHUS.
MIPUPOIBI MOJIETMPOBAHKE, CTATUCTHYECKast 00paboTKa [XapaKTepu30BaTh OCHOBHBIE METOJIBI
IMaHHBIX). MO3HAHUS )KMUBOI IPUPOBI: HAOIIOICHHE,
Vlemoncmpayuu: Tabnuyvl u cxemol: PKCIEPUMEHT, OIIUCAHUE, U3MEpPEHHUE,
«MeTo bl TO3HAHUSKUBOM TPUPOIBD». Ki1accu(UKaIKsl, MOJICTUPOBaHHE,
Vlabopamopnsie u npakmuyeckuepadomepl: |craTucTudeckas 00paboTKa JaHHBIX
[1/p Ne 1. «Mcrionb30BaHUE pa3IUIHBIX
METOIOBIIPH M3YYEHHH OMOJIOTHIECKUX
0OBEKTOBY
HToTr0 yacos 1o Teme 2

Tema 2. ’KuBble cHCTeMBI H UX OPTraHU3AIAS

2.1

Ibroornaeckue
CHCTEMEI,
MPOIECCHIA UX
M3ydeHHe

1

DKuBbie crucTembl (OMOCHCTEMBI) KaKIIPeIMET
M3y4eHus] OMOIOTHH.

OTau4ne KUBBIX CUCTEM

0T HEOpraHu4eckoi npupoel. CBOKCTBA
OHMoCcHCTEM U UX pa3HOOOpasme.

YpOBHHM OpraHM3ayu OHOCHUCTEM:
MOJIEKYJISIPHBIN, OPTaHOUIHO-

KJIETOUHBIA, OPraHU3MEHHBIH,
MOITyJISIIHOHHO-BHIOBOH,

PKOCHCTEMHBIH (OMO-T€OIICHOTHYECKHIA),
OrochepHbIit.

Hayku, n3y4aromme OMOCHCTEMBI Ha Pa3HBIX
YPOBHSIX opranu3aumu./Jemoncmpayuu:
Tabnuywt u cxemvi: «OCHOBHBIC

MPU3HAKK XU3HNY», «Y POBHHU OpTaHHU3aINN
pxkuBoHnpupoas».Moaens monexkynst JJHK

IPackpbIBaTh CO/Iep)KaHUE TEPMHUHOB U
MOHATHH: CHCTEMa, OHOJIOTHYecKast
CHCTEMa, JJIEMEHTBI CHCTEMBI, CTPYKTYpa
OUOCHCTEMBI, CBOMCTBA JKHBBIX CHCTEM,
OOMEH BEIIECTB, pa3MHOXXEHHE, POCT,
[pa3BHUTHE, HACIICICTBCHHOCTB,
M3MEHYHUBOCTb, Pa3PaKUMOCTB,
PHEPro3aBUCHMOCTb, YPOBHH
OpraHu3aIy KU3HU (OuocucTeMm).
XapakTepu30BaTh MPHHIMITBI
OpraHu3alyu OMOCHCTEM: OTKPBITOCTS,
BEICOKAsl yIIOPSA0YCHHOCTb,
CaMOperyJIALus, HePAPXUIHOCTb.
[MepeuncnsaTh yHHBEpCAIbHBIE CBOICTBA
PKMBOTO: €JMHCTBO XUMHYECKOT'O COCTaBa,
[pa3ipaXUMOCTh, IBHXKEHHUE, TOMEOCTa3,
[POCT ¥ pa3BHTHE, HACIIEICTBEHHOCTH,
M3MEHYHBOCTD,3BOJIIOIINS
(mpucnoco0ieHne K U3MEHSIOIIAMCS
lycnoBusim). [IpuBOUTE IPHUMEPHI
OHOCUCTEMPA3HOT0 YPOBHS OpraHU3aluu
M CPaBHUBATH MPOSIBIICHUS] CBOWCTB
PKMBOTO Ha Pa3HbIX YPOBHSX.
IXapakTepr30BaTh OCHOBHBIE ITPOIIECCHI,
MpoTeKaromue B OnocrucreMax: oOMeH
BEIIECTB U MPEBPAIEHUE YIHEPTUH,
CaMOBOCIIPOU3BEICHNE,CAMOPET YIS LM,
assutue. CoOuoaTh npaBuia
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0EepEIKHOTO
OTHOIIICHUS] K)KUBOW MPUPOJIE

IMToro 1acoB 1o Teme

1

Tema 3. XUMHYeCKHIi COCTAB M CTPOEHHE KJIETKH
3.1 IXuMu4eckun 1 IXumMuyeckuii coctaB KIeTKU. XUMUUeckue [PackpeiBaTh coaep:kaHue TEPMUHOBU
COCTaBKIICTKH. PIIEMEHTHI: MAKPO3JIEMEHTBI, TOHSTHI: 3IEMEHTHI-ONOT eHBI,
Bonma n MHKpPO3JIeMEHTHI.Boia 1 MuHEpanpHbIe MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI;
MHHEpaJIbHBIE BemmecTBa. OYHKIMN BOABI 1 MUHEPAIBHBIX |[MUHEPAIbHBIC BEIIECTBA, MOJIEKYJIA BOMBI
conn BemecTB B KiIeTKe. [lonnepxanue KaK THUII0JIb, BOAOPOJHBIE CBSI3H;
OCMOTHYECKOTO OajaHca. THIPOIIIEHBIE U THAPOGOOHBIE
Vlemoncmpayuu: BemmecTBa. JloKa3pIBaTh EANHCTBO
VIuaepammul: «PacnpeneneHne XUMUYECKHX PIEMEHTHOIO COCTaBa KaK OJHO U3
PIIEMEHTOB B HEXHUBOU IPUPOLEY, CBOMCTB uBoro.Pacnpenensats
«PacmpeneneHre XUMHYECKUX 3JIEMEHTOB B [XMMHMYECKHE 3JIEMEHTHI 10 TpyInaM B
PKMBOM npupoe». Tabnuysl u cxemvl: BaBUCUMOCTH OT KOJIMUECTBEHHOT'O
«IleproanyeckasTabIMLIa XUMAYECKIX MPEeICTaBUTENILCTBAB OPTaHU3ME;
RIIEMEHTOBY, «CTpOEHHE MOJIEKYIIBl BOABI» [XapaKTEepPU30BaTh POIIb OTACIBHBIX
PIIEMEHTOB. BEIABIATE CBSI3b MEXIY
COCTaBOM, CTPOEHHEM MOJICKYJIbI
XMMHYECKOTO COSUHEHHSI U €TO
(YHKIMAMH B KIETKE.

3.2 |benxu. Cocras 1 Benku. CocTaB U CTpOEHHE OCITKOB. IPackpbIBaTh COOEp’)KaHUE TEPMUHOB U
M CTpOCHHE IAMHHOKHCIIOTBI — MOHOMEPHI OEJIKOB. MOHATHIA: OEJIKH, TIOIMMEPBI, MOHOMEDBI,
6eTKoB He3zameHMMBbIE U 3aMEHUMBIE AMHHOKHCIIOTHI, IENTUIHAS CBSI3b,

AMHHOKHUCIIOTEl. AMUHOKHCIIOTHBII COCTaB.  |TOJUMENTH, CHATYpalHus.

'YpOBHU CTPYKTYpBI O€TTKOBOM MOJIEKYJIbI [XapakTepr3oBaTh OEJKH Kak Kjacc
(mepBUYHasI, BTOPUYHAs, TPETUYHAS U OpraHUYECKUX COCIUHEHUH;
"MEeTBEPTUYHAS CTPYKTYpa). XUMHUYECKHE KI1acCU(UIMPOBATh UX 110 CTPOCHHIO
cBoiicTBa OesnkoB. buonorndyeckue pyHkmu (T00yssipHbIe N GUOPUILIAPHBIE OENKH),
OeKOoB. MEPEYUCIIATh U XapaKTepHU30BaTh
VIemoncmpayuu: Tabauysl u cxemol: (hyHKIHN OENKOB

«CTpOCHHUEMOJIEKYIIBI OEIKay.

Obopydosanue: CBETOBOH MUKPOCKOTI,

MHKpOTIpenaparsl

3.3 |DepMmeHTHI — 1 DepMeHTHI — OHOJIOrHYeCKUeKaTaIN3aTophl. [PacKpbIBaTh CofepKaHUE TEPMHUHOB H
GrostornuecKue CtpoeHue ¢pepMeHTa: aKTHBHBIHN LEHTP, MOHATHNA: QepPMEHTHI, aKTUBHBIN IIEHTD,
KaTaJIN3aTOPHI cyocTpaTHas crienuuuHocTh. KodepMmenTsl. cyOcTpaTHas crienn(pUIHOCTb,

Buramuasl. OTnndus GepMeHTOB OT KOo(epMeHThI, OEJIKU-aKTUBATOPHI U
HEOPraHUYECKUX KaTalu3aTOpPOB. OETTKU-MHTHOUTOPBI.
VIemoncmpayuu: Tabauyvl u cxemol: 'Yka3pIBaTh OTJIUYUS ()EPMEHTOB OT
«Ctpoenunedepmentay. Obopyoosanue: HEOPTaHMYECKUX KaTalIn3aTOPOB.
000pyIOBaHHUEIIS TPOBEICHUS OOBSICHATD pOb PEPMEHTOB B
HaOIIOICHU I, N3MEPEHNH, IKCTIEPUMEHTOB.  [(DYHKIIMOHMPOBAHHUH JKUBBIX CHCTEM,B
Vlabopamophsle u npaxmuyeckuepadomesl: POMBIIIIEHHOCTH, B MEAHUILIUHE,
UI/p Ne 1. «3y4eHnEKATATUTHYECKON B TIOBCEHEBHOM >KU3HU YEJIOBEKA
AKTHBHOCTH ()epPMEHTOB (Ha IpuMepe
AMMIIa3bl WIIM KaTaJla3bl)»

3.4 'YTeBOIBI. 1 'YTieBobI: MOHOCAaXapHIb! (TIFOK03a, PackpbIBaTh cofep)kaHHe TEPMUHOB U

UInnu bt [pr0o03a 1 1e30kcuprb03a), Aucaxapu bl MOHATUI: YIJIEBOAbI, MOHOCAXapHU/IbI,

(caxapo3a, JaKTO3a) U TOJUCaXapHIbl
(KpaxmaJ, TIIMKOTEeH, [EeJII0JI03a).
Brosornaeckne GyHKINN YTICBOIOB.
UInmmasr: Tpuraunepuasl, Gochomunumst,
CTEpPOUIBIL.

MiapodunbHO-THAPODOOHBIE CBONCTBA.
[bronornyeckue GyHKIMN JUITHAOB.
CpaBHEHHUE YIIIEBOJIOB, OSITKOB U JIMITH/IOB
KaK HICTOYHUKOB 3Hepruu,/Jemoncmpayuu:
Tabauybl u cxemol: «YTIEBOIBIY, «JIUTHABI.
Obopyoosarnue: 000pYIOBAHHE IS
MpOoBeIeHUsT HAOTIOACHHIA, U3MEPEHUA,
PKCIIEPUMEHTOB

ITCcaxapuIbl, TOIMCaXapyIbl, TIII0K03a,
[pnbo3a, nezokcupubdosa, caxaposa,
lTaKTO3a, MaIBTO3a, IEJUTION03a
(kmeTdaTka), KpaxMal, TIUKOTeH;
UTHIHIBI, TPUTIHIEPHILI (KUPBI, Macia),
(boconUmuIBL, CTEPOUIHL.
IXapakTepr30BaTh YTIICBOJBI, JTUIHIBIKAK
KJIACCOPTAaHUMIECKUX COCTUHCHUI.
KnaccuuupoBats yriieBOIbI U JIATUIEL
IT0 CTPOCHHUIO; IEPEUHCIIATH ()yHKIIHU
[YIJICBOJIOB U JIMITHJIOB.

CxemMaTHUUeCKH N300paxaTh CTPOCHUE
IMOJICKYJI TJIEBOIOB, JIUIHIOB
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3.5 YKJIEUHOBBIE Hyxneunossle kucnotsl: JJHKu PHK. IPackpbIBaTh coJepxKaHUE TEPMUHOB U
KUCIOTBL. ATD HykneoTnabl — MOHOMEpHI HYKJIEUHOBBIX  [TOHSTHIL: 1€30KCHPUOOHYKIIEHHOBAS
kucioT. Ctpoenne u ¢pynkiun JJHK. kucnota (JIHK), pubonykiennoBas
Crpoenne n pyHrmmPHK. AT®: crpoerne [kucnora (PHK), Hykmeotuns,
n GyHKINH. MOJTMHYKIICOTHAHAS IEITh
Vlemoncmpayuu: (TTOTMHYKJICOTH]T ), KOMIUIEMEHTApPHOCTb,
L lopmpemur: [Ix. Yorcon, @. Kpuk,M. ¢yaxkaun IHK (xpanenue u epegada
'Yunkunc, P. ®pankiuH. HACJIEACTBEHHOH WH(OpPMAIINHN); BUIBI
Tabauyst u cxemvl: «HyknenHoBble PHK (urpOpManuoHHas, TpaHCIOPTHAS,
kuciotel; JTHK», pudocomanpHast); AT,
«brocunres 6enka», «CTPOCHUEMONEKYNBl  [MaKpOIPIHYECKas CBSI3b.
IATD. IXapaKkTepu3upoBaTh HYKIEUHOBBIE
O6opydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KaK XMMHUYECKHE COSITUHEHUS U
MUKpOIpenapaTsl HOCUTEJIN HACJIEACTBEHHON MH(OPMALIIH.
OTMedaTb 0COOCHHOCTH CTPOSHHUS
monexkyn JHK,PHK u AT®.
CxeMaTHIecKd n300pakaTh CTPOCHHE
HYKJICOTHAOB, MOJEKYJ HYKJICHHOBBIX
KuciaoT, AT®
3.6 Mcropust n [{uronorus — HayKa o KJIETKE. PackpbIBaTh copepKaHuEe TEPMUHOB U
METOIBI Knerounas Teopus — npumep TTOHSATHIA: KIICTKA, IINTOJIOTHS;
M3y4eHUs B3auMOIeHCTBUS Uieil ¥ ()aKTOBB HAYYHOM  [pacKphIBAaTh COJIEPIKaHHE MTOJIOKECHUH
KJICTKH. MO3HAHUU. METOABI U3YUEHHS KIIETKH. KJIETOUHOH TEOPHH.
Knerounas V[emoncmpayuu: Ilopmpemoi: A. JleBeHryK, [[lepeuncnats u xapakTepu3oBaTh
[reopust P. I'yk, T. llIBann, M. Illnefiaen, K. bap, P. [ocHOBHbIE METO/BI H3yUEHUS KIETKU:
BupxoB. Obopyoosanue: cCBETOBON (pUTrOTOBJIEHHE CPE30B, OKpAIlIUBAHUE,
MHKPOCKOII, MUKPOIIPEIapaThl MHKPOCKOIIPOBAHHE,
[PACTUTENBHBIX, )KUBOTHBIX M OaKTepHAIbHBIX [IEHTPU(YTHPOBAHHE, KYITbTHUBUPOBAHNE
KJIETOK;PHCYHKH C MHUKpodoTorpadmsiMu  [KJIETOK M TKaHEH)
KJIETOK, TIOJTyCHHBIC C IIOMOIIBIO CBETOBOTO
M 3IEKTPOHHOTO MHKPOCKOTA
3.7 Knerka Krnerka Kak meJIoCTHast )KHUBasi CUCTEMA. PackpbIBaTh cofep)kaHHE TEPMUHOB U
KaK IIeJTOCTHas OOmue Mpu3HAKK KIETOK: 3aMKHYTast TOHATHI: KIETKH (IyKapHOTHYECKas,
PKHBasi CHCTEMa Hapy»Has MeMOpana, monekyibl JIHK kak  [mpokapuoTuueckas), mia3MaTuiecKast
TEHeTHYECKUH anmapar, cucTeMa CHHTe3a  MeMOpaHa (Tura3MaieMMa), TIHKOKaIUKC,
Oenka. THUIBI KIETOK: SyKapuoTHYeCKas 1 [TPAHCHOPT BEIIECTB (ITACCHBHBIM,
npokapruotndeckas. OcCoOEHHOCTH CTPOCHMS [AKTUBHBINM),  3HZOUMTO3  ((haromuros,
MpoKapuoTHIecKoi kieTku. Knerounas MUHOIINTO3),  OK30IMTO3,  KJIETOYHAS
cTeHka Oaxtepuil.CTpoeHHe CTeHKa, Hykyeona. CpaBHHBaTh MeEXITY]|
PyKapuOTHUeCKON KIeTKU. OCHOBHBIE coOoit
OTJINYNS PACTUTEIBHOMN, )KUBOTHOM 1 PYKapHOTHYECKHE U MIPOKAPUOTHIECKHE
rpuOHO# KieTku. [loBepXHOCTHBIE KJIETKH; OTMEYaTh CXOJCTBO M Pa3InIus
CTPYKTYpPbI — KJICTOUHAsI CTEHKa, B CTPOEHHH KJIETOK OaKTepHH,
[ITMKOKAINKC, UX (yHKIMHU. [I1asMaTndeckas pKUBOTHBIX, pacTeHUI 1 rpuboB
MeMmOpaHa, ee CBoiicTBa U (YHKIIUH.
VIemoncmpayuu: Ilopmpemoi: A. JIeBEeHTYK,
P. I'yk, T. llIBann, M. llneiinen, K. bap, P.
BupxoB. Tabauywst u cxemvi: «CTpoeHHE
PYKapHOTHYECKOH KIeTKM», «CTpoeHune
PKIBOTHOH KJIETKN», «CTpoeHne
[PACTUTENIbHON KIeTKn», «CTpoeHue
[IPOKAPUOTUUECKON KIIETKH.
ObopydosaHue: CBETOBOW MUKPOCKOTI,
MUKpOIpenapaTsl PACTUTENbHBIX, JKUBOTHBIX
M OaKTEepHAIBHBIX KIJIETOK
3.8 Crpoenue [{uTonnasMa 1 ee OpraHOUAbIL. IPackpbIBaTh conepkaHHe TEPMUHOB U
DyKapUOTHUECK OnHOMeMOpaHHbIe opraHou bl kieTkn: JI1C, [moHsATHi: UTOILIA3Ma, OPTaHOK b,
01 KITETKH anmapat [ 0JIbKH, TM30COMBI. pHAomIa3Marndeckas cetsb (I11C),

IToyaBTOHOMHBIE OPTAHOU/IbI KIIETKU:
MUTOXOHIpUH, macTubl. [IpoucxoxaeHue
MUTOXOHJAPUNA HUILIacTUll. Bunapimiaactua.
IHemeMOpaHHBIE OpPraHOMIBI KIETKH:
[PHOOCOMBI, KJICTOYHBIN IIEHTP, IIEHTPHOIIH,
[PECHUYKH, )KI'YTUKU. DYHKIIUH OPTaHOUIOB

KieTkd. Bximodenus. Snpo — peryasitopHsiit

arnapat ['0JIb/KH, TU30COMBI, BAKYOJIb,
IMUTOXOH/IPHH, TUIACTU/IBI (XJIOPOILIACTBI,
XPOMOTIIACTHI, JIEUKOIIIIACTHI),
[pOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIN
LeHTp (LeHTPOCOMa), PECHUUKH,
PKTYTHKH, BKJIIOYEHUS], S/1PO, AepHaAs
000I109Ka, KapHoILIa3Ma, XPOMATHH,
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eHTp kiaeTku.CTpoeHue saapa: saepHas
000J109Ka, KapHOoIlIa3Ma, XpPOMAaTHH,
sApbIIKO. XpoMocoMBbl. TpaHCTIOPT BEIEeCTB
B KJICTKE.

VIemoncmpayuu: Ilopmpemoi: A. JIeBeHIyK,
P. I'yk, T. IlIBann, M. lneiinen, K. bap, P.
BupxoB. Tabauyst u cxemwvl: «CTpoeHUE
PYKapHOTHUYECKOH KIeTKn», «CTpoeHne
PKUBOTHOM KJIeTKn», «CTpoeHue
[PaCTUTENIbHON KIeTKn», «CTpoeHue
MIpOKapUOTHYECKON KIeTku», «CTpoeHue
simpa kiaeTkm». Obopydosanue: CBETOBON
MUKPOCKOIL,MUKPOIpEnapaTsl PaCTUTEIbHBIX
1 )KUBOTHBIX KJeTOK. Jlabopamopuuie u
npakmuueckuepadomut: JI/p Ne 2.
«V3yueHue CTpoeHus KIETOK PACTEHUH,
PKMBOTHBIX HOAKTEpHUil MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpENapaTtax M WX
OITHCaHHE)

SIIPBIIIKO, XpOMOCcOMBL. OnnchIBaTh
CTPOCHHE DYKapUOTHYECKOMKIIETKU 110
M300paXKeHUAM M Ha MHKpOIIperiaparax;
KJIacCH(HIMPOBATh OPTraHOUMBI B
BaBHCHMOCTH OT 0COOCHHOCTEH MX
crpoenus (0MHOMEMOpPAHHBIE,
IMByMeMOpaHHbIe, HeMeMOpaHHBIC);
OIHMCHIBATE (DYHKIIMH KaXKITOTO
OpraHouja B KJIeTKe. XapakTepu3oBaTh
KJIETOYHOE AP0 KaKMECTO XpaHEHUs,
nepenadu (yJBOCHHEXPOMOCOM) U
[peanu3auy (TPaHCKPUIILINS)
HacJIeICTBEHHOMNH(OPMAIINHU KIICTKH.
[epedncnsaTh ¥ ONUCHIBATH KOMIIOHEHTBHI
simpa 1 ux QyHKm, CXeMaTHIHo
M300paxkaTh CTPOCHHUE PACTHTEIBHON 1
PKHBOTHOH KJIETKH. OOBACHITH
OHOIOrMYecKoe 3HAYCHUETPAHCIIOPTa
BEILIECTB B KIIETKE.

IToro 4acoB 110 TeMe

8

Tema 4. ’KnznenessTeJbHOCTh KIETKH

4.1 O6MeH 2 OOMeH BemecTB, WK META00H3M. IPackpbIBaTh colep)KaHUE TEPMIHOB H
BELIIECTB. Accumuiisiuus (TIaCTHYECKUH 0OMEeH)H MOHSTHIT: 0OOMEH BEIECTB U
ITnacTuueckuit IMUCCUMUIALMA (SHEPreTHYECKUi 00MeH) —  [IpeBpalieHe YHEPrin (MeTaboIi3M),
oOMeH. ITBE CTOPOHBI EMHOTO Mpolecca ACCHMMJISLINS, TTACTHUCCKUI 0OMEH,
DOoTOCHHTE3. MeTabonu3Ma. Posib 3aKOHOBCOXpaHEHUS IMUCCUMUIISILHS, SHEPTETHYECKUI 0OMEH,
IXeMocHHTE3 BEIleCTBA U PHEPTUHU B IOHUMaHHU (orocunres, horomnus,

MeTaboau3Ma. THUIBIOOMEHA BEIIECTB: (bochopurpoBanue, NEPEHOCUHK
ABTOTPOGHBIN U reTepoTpodHbIH. Pos MPOTOHOB, XEMOCHHTE3.

(bepMEHTOB B 0OMEHE BEIIECTB U OmnnceIBaTh POTOCHHTES, IPOLECCHI,
MpEeBpaIlEHUNIHEPTHU B KIETKE. MPOTEKAIOIIIE B CBETOBOI M TEMHOBOH
@DotocunTe3. CBeroBas u TeMHOBas pasel  (ase.

(orocunTe3a. Peakmu porocunTE3A. BBISBISTE TPHYMHHO-CIIEICTBEHHbIE
DddexTuBHOCTL poTOCHHTE3a. 3HAUCHUE CBSI3U MEXY MOIJIONIEHUEM COJTHEUHOU
(boTocuHTE3a IS )KM3HM Ha 3emiie. BiusiHue pHepriuu Xia0poQuiioM U CHHTE30M
lycioBuii cpeqibl Ha (OTOCUHTE3 U CIOcoObl  [Mosekyn AT®D.

MOBBIMICHUSETO IPOTYKTUBHOCTHU Y CpaBHMBATh HCXO/IHBIC BEIIECTRA,
KYJIBTYPHBIX PACTCHHUH. KOHEYHBIE MPOIYKTHI U YCIOBHUS
XeMocuHTe3. XeMOCUHTE3UPYIOIINE [IPOTEKAHUS PEAKIUI CBETOBOU U
OakTepuy. 3HaUEHHE XEeMOCHHTE3a JIIs [TeMHOBOI (ha3bl HOTOCHHTE3A;

PKM3HHU Ha 3emIIe. CpaBHHBATh (POTOCUHTE3 U XEMOCHHTE3.
VIemonucmpayuu: [lopmpemsi: K. A. OrneHUBaThH 3HaYCHUE (POTOCHHTE3A U
TumupsizeB. Tabauysl u cxemvl: XEMOCHHTE3a IS )KU3HH Ha 3emMiie
«Xnoporiacty, «PoTocuHTE3»

4.2 OHEepPreTH4ecKH 1 (DHepreTH4eckuii 0OOMeH B KIICTKE. PackpbIBaTh colepskaHne TEPMHHOB H
HoOMeH Pacieriiienye BemecTB, BBIICICHAE U MOHSTHI: YHEpreTHYeCcKnii 0OMeH,

AKKYMYJIMPOBAHHE YHEPTUU B KJIETKE. DTaIlbl
PHEpreTudeckoro oomMeHa. I'nukonus.
bposxeHneu ero BUABbL.

KucinopoaHoe oKuciaeHue, Wi

KJICTOYHOE  JBIXaHUE. OKHCIHUTETHHOES
(hochopunupoBanue. D PeKTUBHOCTD
PHEPreTUIECKOro oOMeHa.

VIemoncmpavyuu:

Tabauywl u cxemvl: «TUIBITUTAHASY,
«MeTabomim3my, « MUTOXOHAPUSY,
«OHEPreTHYCCKUl 0OMEH

TJINKOJIN3, MOJIOYHOKHCIIOE OpOoXKeHue,
CIIMPTOBOE Opo’keHHEe, ONOJIOTHUECKOe
OKHCIICHHE, KJIIETOYHOE JBIXaHHUE,
IMICCUMIUTAIINS, (EPMEHT.
XapakTepu3oBaTb 0OMEH BEIIECTB U
MpeBpalieHne YHePTuu (MeTaboIN3M )KaK
0JTHO MX CBOWCTB HBOTO. [lepeuncisars
0COOCHHOCTH ITACTHYECKOTO 1
PHEPreTHYecKOrooOMeHa B KIIETKE;
[yCTaHAaBIMBATh B3aUMOCBSI3b MEXKIY
HUMH. Paznugarth THIBI OOMEHa BElecTB
B KJIETKE: aBTOTPOMHBIN U
reTepoTpodHbIA. ONMUCHIBATH ATATBI
PHEpPreTHIecKOroooMeHa
(TIOATOTOBHUTEIHHBIN, OECKUCIOPOIHBIH,
KHCJIOPOJIHBIN )M CPABHUBATH MX MEXIY
c000i1. XapakTepru30BaTh peaKInu

FJ'II/IKOJ'II/I3EI,6p0)KCHI/I$I, KJICTOYHOI'O
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IMBIXaHMST; BBISIBIISATD TPUYUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXIY
[JIMKOJIA30M, KJICTOYHBIMABIXaHHEM U
cuaTe30M MoekynAT®. CpaBHUBaTH
P (EKTHBHOCTh OECKUCIOPOIHOTO H

KHCJIOPOZHOTO3TAIIOB.
4.3 IbrocuHTE3 2 Peakimy MaTpUIHOTO CHHTE3A. PackpsIBaTh CONEp)KaHWE TEPMHUHOB ¥
Oemka [eneTrmaeckas napopmanus u JJHK. MOHATHM: TIeH, TIeHETHYECKUM  KOf,
Peanm3anus reHeTH4IeCKoi HHGOpMAIMK B [MATPHYHBIN CHHTE3, TPAHCKPHITITHS,
KieTke. ['eHeTHYeCKUi KO Mero cBOicTBa. [TpaHCILMA, KOJOH, aHTHKO/IOH,
Tpanckpumnus — marpuysslii cuate3 PHK.  |pubocoma, neHTpanbHas forma,
TpaHcasiuus — 6nocuHTe3 OesKa. JTarbl MoJIeKyJsipHast Onosorus. OnpenensTh
rpancasiuuu. KogupoBaHue aMUHOKHUCIIOT.  (CBOMCTBA FEHETUUECKOTO KOAa
Posis pbocoMB OnocuHTE3e Oelka. (TPHUIIIETHOCTh, OAHO3HAYHOCTH,
Iemoncmpayuu: Ilopmpemur: H.K. BBIPOKICHHOCTD, YHUBEPCAIBHOCTb,
Konbmos. Tabruyst u cxemor: «CTpocHnE HETIEPEKPbIBAEMOCTb, HETIPEPHIBHOCTH).
JTHK», «Ctpoerne u pyHKIHOHHpOBaHHE  |ONMHCHIBAThH STAIbl Peai3aliu
reHa», «CuHTe3 O6enkay, «Pemmukanus HAacJIECTBEHHON NH(OpPMAIINHN B KIIETKE.
JITHK», «'eHeTnueckuii Koay. CpaBHUBATh PEAKLIMM MAaTPUYHOTO
Obopydosanue: MOJETH- alIUTAKALIAN cuaTe3amosiekyn PHK n Genka B knetke
«Y nBoenue JHK u Tpanckpunuus»,
«brocunres Genkay
4.4 Hexknerounsle 1 HexeTounbie (OpMBI KU3HU — BUPYCHI. PackpblBaTh COZIEpKaHUE TEPMUHOB U
(bopMBI KH3HU McTtopus oTkpeiTHs Bupycos (/. 1. [OHATUN: BUPYC, BUPYCOJIOT U, KAlICUJ,
—BHUPYCHI MBanoBckwmit). OCOOEHHOCTH CTPOESHHUS U bakTeprodar, BUPYC UMMYHOICPUIIATA
PKM3HEHHOTO IMKJIa BUpycoB.bakrepruodaru. [denosexa (BMY), oHKOreHHBIE BUPYCHI.
lbone3Hu pacTeHUi, KUBOTHBIX U YEJIOBEKa, [XapakTepHU30BaTb BUPYChI KaK
BEI3BIBAEMBIC BUpYcaMu. Bupyc HEKJICTOUHYIO (DOPMY JKH3HH;
nMMyHOepumTa yenoBeka (BUY) — 0COOCHHOCTH CTPOCHHSA U
Bo30ymurens CITHN{a.O6patHas PKU3HEIESITENIbHOCTH BUPYCOB.
TPaHCKPHIILHS, PeBEpTa3a U HHTErpasa. OnunChIBaTh )KN3HEHHBIN UK BUPYCOB
[MpodunakTika pacnpocTpaHEHUsI BUPYCHBIX [MIMMYHOAC(HUINTA YSIOBEKA; pa3iniaTh
3aboJeBaHU. Ha pucyHkax BTM ((Bupyc tabauHOi
Viemoncmpayuu: Ilopmpemor: J1. . Mo3aukn), baktepuodar, BUY.
MBanoBckuit. Tabauywvl u cxemvi: «Bupycer», (OO0CHOBBIBATh U COOIIOAATH MEPHI
«bakrepuodarm»; «CTpoeHHe 1 )KU3HEHHBIH [MPOQUIAKTHKH PaCIPOCTPaHEHHS
kst Bupyca CIIN [a,6akrepuodaray. BUPYCHBIX 3a00JI€BaHUI
Ob6opyoosanue: moaens ctpykrypsl IHK;  (pectimparopHsle, )KeIyZ04HO-
MarHuTHasi MoJieNib-anuinkanus «CTpoeHne [KuledHsle, KiemeBoi suuedanmt, BUY-
KIIETKA» MHPEKITHS).
HToro yacos 1o Teme 6

Tema 5. PazmHo:keHnue

U MHAUMBUAYAJbHOC Pa3sBUTHE OPraHu3MoB

5.1

PKn3HEeHHBIH
IIUKITKIICTKH.
Jlenenue
KJIEeTKU. MUTO3

1

K€ TOYHBII FKJI, HIIH >KU3HESHHBIH ITHKIT
knetku. MaTEepdasza u mutos. [Ipomeccsr,
npoTtekaromie B uuTepdase. Perutukarust —
[peaknus MmatpuuHoro cunte3a JJHK.
CtpoeHre XxpoMocoM. XpOMOCOMHBIH Habop
- KapuoTuIl. JIMTUIOUIHBIN U rarnjouaHbId
XPOMOCOMHBIE HA0OPBI. XPOMaTHIBI.
[{uTOMOTHYECKIE OCHOBBI PA3MHOKEHUSH
MHIUBUAYATbHOTO Pa3BUTHUSI OPTraHU3MOB.
[lenenue knetku — MuTo3. CTaiuu MUTO3A.
[Ipouecchl, MPOUCXOSAIINE HA PA3HBIX
CTaausax MUTO3a. buonoruueckuii cMbIc
mMuTo3a. [lporpaMmupyemast THOEITb KISTKH —
AIIOITO3.

VIemoncmpauyuu: Tadbauyvl u cxemol:
«Kerounsrit mukiny, «Pemmkamus JJHK»,
«CTpoeHre XpOMOCOMBI», «MHUTO03;
MarHUTHAs MOJEIb-anTuinKanus «Jlenenne
ketkm»y;Monens JIHK. Obopyoosanue:
CBETOBOW MHUKPOCKOIT U MUKpOTIpenapar
«KapuokrHe3 B KJIETKaXKOpelIKa JyKay.
Vlabopamophvle u npaxmuueckuepadomal:

PackpsIBaTh comep:kaHHE TEPMUHOB U
TOHSATHI: KJIETOYHBIN MK, HHTepda3a,
[PEAYIUTHKALHS, XPOMOCOMa, KapHOTHII,
rarIOUIHBIN, JUILIOUIHBIN
XPOMOCOMHBIN HA0OpP, XPOMAaTH/IBI;
MHTO3 ero crajuu: npodasa, meradasa,
aHadasa, Temodasa. OnuceiBaTh
PKI3HEHHBIA UK KIETKU;IePEUHCIATh U
XapaKTepU30BaTh NEPUOJBI KIETOYHOTO
LIMKJIA, CPABHUBATH NX MEXIY COOOI.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapHOTHUIIOB OPraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HAOOPBI KIJIETOK.
CpaBHMBaTh CTaUU MUTO34.

Pa3niuaTs Ha MUKpOIIpenapaTax u
[PUCYHKaX CTaIHH MUTO3A.

IPackpbIBaTh OMOIOTUIECKUN CMBICI
MHTO32
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/p Ne 3. «HabmoieHre MUTO3a B KIIETKAX
KOHYMKa KOPCIIKa JIyKa Ha TOTOBBIX
IMUKpOIIpenaparax

5.2 Dopmbl DopMBbI pa3MHOXKEHHsI OpraHn3MoB:Oecronoe [PackpbIBaTh coepKaHe TEPMUHOBH
[Pa3MHOXKEHUS 1 TI0JIOBOE. MOHATHUIH: Pa3MHOXKEHHE, KJIOH, TIOJIOBbIE
OpraHU3MOB Buapl 6ecrionnoro pa3sMHOXKEHUS: JIeJIeHUEe  [KJIETKU (raMeThl), sIMIEeKIIeTKa,

Ha/JBOE U MMOYKOBAaHHUE OIHO- CIIepMaTO30M/l, 3UT0Ta,IeJIeHUe HaJBOE,
1 MHOTOKJIETOYHBIX, CIIOpO0Opa3oBaHue, MOYKOBaHKE, CHOPYIIALIHNA,
BEreTaTUBHOE Pa3MHOXKEHHE. (bparMeHTanys, BEreTaTUBHOE
MckyccTBEHHOE KIIOHMPOBAaHHEOPTaHU3MOB, |[pa3MHOMKEHHE, CEMEHHOE Pa3MHOXKEHHE,
€ro 3HAUCHUE OIIBIIEHNE, ABOWHOE OIIIIOIOTBOPEHHE,
ITSICETIEKIIUH. MOJIOBBICKEIIE3bI, CCMEHHHUKH, SUIHUKH,
IMomoBoEe pa3MHOXKEHHE, ETOOTIHIHUSIOT OILTOIOTBOPEHUE (HAapyKHOE,
Oecrnooro. BHYTpEeHHee). XapaKTepu3oBaTh
VIemoncmpayuu: 0COOCHHOCTH M 3Ha4€HHE OECIIoNIoro U
Tabauyvt u cxemvl: «DPOpMEI MOJIOBOrOCIIOCOO0B Pa3MHOXKEHHSI.
[PA3MHOXEHHUsI OPTaHU3MOBY, «/[BoiiHOE BbinensTe Buabl Oecronoro
OIIJIOOTBOPEHUE YI[BETKOBBIX PACTCHUIH»,  |[pa3MHOXEHUS; BBIBIATH B3aUMOCBSI3U
«JleneHue KiIeTKH Mex1y GopMaMH U criocodaMu
OakTepun», «BereTatuBHOE [Pa3MHOKECHUS, U HX OMOJIOTHIECKUM
[pPa3MHO>KEHHE pacTeHHi», «CTpoeHne BHaueHneM. Biagers npuémamu
MOJOBBIX KIETOK» BEr€TaTUBHOTO PA3MHOXEHUS
KyJIBTYPHBIX PacTeHHUIH(Ha TprMepe
KOMHATHBIX). XapaKTepH30BaTh IOJIOBHIC
KIIETKU:AUIEKIETKH, CIIepMaTO30H/Ibl;
BBISIBJIATH OCOOCHHOCTH UX CTPOCHHUSL.

5.3 Meiio3 Meito3.  Cramum  wMeiioza.  IIporeccelPackpriBaTh cofepikaHie TEPMHUHOB U
TPOUCXOIALLNE Ha  CTagusAx  Mei03a.IOHATUN: MEeHO03, KOHBIOTALUs XPOMOCOM,
IloBenenue XpOMOCOM B Meno3e.mepekpecT (KPOCCHHTOBEP)XPOMOCOM,
Kpoccunrosep. buonormdeckuif cMbICI HraMeThl. XapaKTepHU30BaTh MeH03 Kak
BHa4YeHHe Meio3a. CII0CO0 KJIETOYHOTO JIEJICHHS; OIIMCHIBATh
lemoncmpayuu: MEH03 10 CTausAM; CPAaBHUBATH CTaIUH
Tabauyvl u cxemvl. «JlenCHUCKICTKI, Meio3an MuTo3a. PaznnyaTe Ha puCyHKax
«Metio3». CTaJnU MeH03a;pacKpbIBaTh
Obopyoosanue: monens JJHK; MarHUTHAasE ~ [OMOJIOTHYECKOE 3HAUYECHUE Meio3a
MoJIeTb-anmIuKaIys «/leeHne KIeTKI»

5.4 |OOpa3oBanue u "amerorenes — mpouecc 0Opa3oBaHus PackpbIBaTh cofep)kaHHe TEPMUHOB U
[pasBHUTHE MOJOBBIX KJIETOK YXKMBOTHBIX. [losi0BBIE MOHSATHI: TaMETOreHe3, ClIepMaTOreHe3,
MOJIOBBIX PKEJIe3bl: CEMEHHUKH U SIUIHUKH. 0OT€HE3, CIePMaTO301, aKpOCoMa,
KJIETOK. O6pa3oBaHue U pa3BUTHE MOJOBBIXKIETOK — [AUIEKIETKA, HOSIPHBIC TEbIIA.
Omto10TBOpEH raMmeT (CriepMaTO30U I, ANIEKIIeTKA) — XapakTepu30BaTh 0COOEHHOCTH
ue criepMaToretes u oorene3. OcoOeHHOCTH raMeToreHe3a y JKUBOTHBIX U €T0 CTa/luHy;

CTPOCHUS SIMIIEKIIETOK M CIEPMATO30MI0B.  |[TOJIOBBIE KJIETKH )KHBOTHBIX M OTIMCHIBATh
OmnnonorBopenue. [lapTenorenes. MPOIIECC UX Pa3BUTHA.
Iemoncmpayuu: Tabauyvl u cxemvl: CpaBHHMBATh CIIEpMATOT'€HE3 H OOTE€HE3.
«IIpsimoe 1 HempsiMoe pa3BUTHEY, OnuMChIBaTh OIUIOIOTBOPEHHE,
«["ameTorene3 y MIEKONHUTAIOMINX 1 OHoNIOrMYecKoe 3HaYCHUE

"enoBeka». Obopydosanue: MOAETb OTLITOJIOTBOPEHUS
MeTahazHOIXPOMOCOMBI, MUKPOCKOTI,

MUKponpenapaTsl «CriepMaTo30UIbI

MJICKOITUTAIOIIETOY, «IHIeKIeTKa

MJIEKOITUTAIOIIIETO.

VIlabopamopHubie u npakmuyeckuepadomul:

UI/p Ne 4. «3yueHnECTPOCHHSI TTOJIOBBIX

KJIETOK Ha TOTOBBIX MHKPOIpEnapaTaxy.

5.5 |MuauBuayansH MuanBHoYyanbHOE pa3BUTHE (OHTOTEHE3). PackpbiBaTh cojepixaHUe TEPMUHOB U
oepa3BUTHE OMOpHOHAIEHOE pa3BUTHE (3MOPHOTEHE3).  [MOHSTHIL: OHTOTEHE3, SIMOPHOTEHE3,
OpraHU3MOB (JTarel SMOPHOHAIIBHOTO BUroTa, NIpobieHue, O1acToMepsl,

[Pa3BUTHS Y IO3BOHOYHBIX KUBOTHBIX:
Inpo0JieHNe, racTpyJIsIius, OpraHoreHes.
IMocTamOpuonansHoe pazsutne. THIlbl
MOCTIMOPHOHAIBEHOTO Pa3BUTHUS:

MpsiMoe, He psAMoe (JTMInHOYHOE ). Biistane
Cpe/ibl Ha Pa3BUTHE OPraHU3MOB; (hakTopBbI,
CIIOCOOHBIEBBI3BIBATH BPOXKJICHHBIE

Mopya, 6iacTysna, GJlacTones,
racTpyia, HeHpyJia, OpraHoTeHe3;
Bapo/IbIIIEBBIC JIMCTKH: 3KTOJIEPMA,
Me30/IepMa, SHTOAEPMa;
MOCTIMOPHOHAIBEHOE Pa3BUTHE: NPSMOEH
HETpsIMOe (JIMIMHOYHOE); MeTaMop(do3,
Meracropa, MUKpPOCIIOpa, MbUIbLEBOE
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YPOACTBA.

Poct u pazButue pacrenuil. OHTOreHe3
IBETKOBOTO PACTCHUS: CTPOCHHE CEMEHH,
CTaU{ Pa3BHUTHSL.

VIemoncmpavyuu:

Tabauywt u cxemwvl. «OCHOBHBIE CTAITUH
oHTOTeHE3ay, «IIpsiMoe 1 HempsiMoe
[pa3BUTHEY, «/{BOWHOE OIUIOAOTBOPEHUE
YIIBETKOBBIX PACTEHHI»

BEpHO, CIIEPMHUH, 3aPOJIBIIICBBII MEIIOK,
IMBOWHOE OIIOAOTBOpEeHUE. OnpeensiTh
PTarnbl SMOPHOHAIBHOTOPA3BUTHS
XOPJIOBBIX HAa CXEMaXx W MpenapaTax u
OIUCHIBATH MTPOIIECCHI,IPOUCXOISAIINE HA
KaxxoM 3tare. CpaBHUBATh TIEPHOJIBI
OHTOT€HE3a;[IPSIMOE 1 HEIIPSIMOe
(JIMIMHOYHOE )ITOCTIMOPHOHATEHOE
[Pa3BUTHE, 3aPOIBIIIHN YCIOBEKA U JPYTUX
XOpIOBBIX. OOBSACHITH OMOJIOTHYECKOE
BHAYCHUEPA3BUTHUS C METaMOP(HO30M;
OTPUIIATEIILHOEC BIMSHUC aJIKOTOJIS,
HUKOTHHA U JPYTUX TEPATOTCHHBIX
(hakTOpPOB Ha pa3BUTHE 3aPOJIbIIIA
enoBeka. ONMUCHIBATE MPOLECC ABOHHOTO
OTLIOTIOTBOPEHUSI Y IIBETKOBBIXPACTEHUIN

MToro gacoB 1o Teme

5

Tema 6. Hac/ieACTBEHHOCTH 1 H3MEHYHBOCTH OPraHU3MOB

6.1 [‘enermka— 1 [Mpeamer u 3agaun reneTrku. Pons PackpbIBaTh cofep)kaHHE TEPMUHOB 1
HayKa LIUTOJIOTHN U SMOPHOJIOTHUB CTAHOBJICHUH  [TOHATHIL: T€H, TEHOM, T€HOTHUII, ()eHOTHII,
0 reHeTHKu. Bkman XPOMOCOMBI, aJUIETIbHBIE TeHBI (JLIENN),
HACJIEJICTBCHHO [POCCHHCKHX M 3apyOeKHBIX YICHBIX B TOMO3UTOTa, TETEPO3UTOTa,

CTHH [pPa3BUTHE T€HETUKHU. MeTO/ bl TeHETUKU IMTOMHUHAHTHBIN NpU3HAK (TEH),

M3MEHUYHUBOCTH (rMOpUIOIOrMYECKU, IUTOTEHETHYECKUH, [peLeCCUBHBINA NPU3HAK (TeH), YyhcTas
MOJICKYJISIPHO- TeHeTHYecKnii). OCHOBHBIE  [THHUS, THOPUII.
reHeTHYeCKue MoHATus. I eHeTnueckas [lepeyrcasTh U XapaKTepU30BaTh METOIBI
CHMBOJIMKA, UCIIOJIb3yeMas B CXeMax FEHETHKU: THOPUI0IOTHYECKHH,
CKpeluuBanuil,/[emoncmpayuu: LIUTOT€HETUUECKUI, MOJIEKYJIIPHO-
lopmpemul: I'. Mengens, T. Mopran,H. W. |[reHeTnueckuii; JOMUHAHTHBIE U
Basuios, C. C. YerBepukos, H. B. [pELlECCUBHBIE TPU3HAKU PACTEHUN U
Tumodees-Pecosckuit. Obopyoosanue: PKUBOTHBIX. [10J1b30BaThCs TeHETUUECKON
MOJeNb — amuInKanusa «MOHOTHOpUAHOE — [TEPMHHOJIOTHEH W CHUMBOJIMKOW /IS
CKpeIIuBaHue», repobapuii «I opox MOCEBHON» BaNMCH TEHOTHITMUECKHX CXEM

CKpELTHBAHUS

6.2 [BakoHOMepHOCT 1 3aKOHOMEPHOCTH HACJIeAOBAHISTIPU3HAKOB, |[PacKphIBaTh COJEPKAHNE TEPMUHOBU
MHACIICOBaHUS lyctaHoBieHHbIE I'. MenneneM. MOHSATHIA: MOHOTHOPUAHOE CKPELTHBAHNE,
MPHU3HAKOB. IMoHOTrHOpHIHOE CKpelrBaHue. 3aKOH (heHOTHTIIMYECKHE TPYIIbI,
IMoHOTHOpHIHO eIMHO00pa3us THOPHIOB TIEPBOTO THOPUIOTOTMUECKUH METO ], YUCThIE
eCKpeIIBaHNe nokoneHus. [IpaBunoqoMuHIPOBaHUS. 3aKOHTHHUN, TOMUHUPOBAaHUE T€HOB(ITIOJHOE,

[pacIeryieHUs MPU3HAKoB. [ umoTesa HETIOJIHOE), pacIierIeHHe B TOTOMCTBE.
qrcToThl Tamer. [loaHoe u HenoHOe OnunceIBaTh METOMKY NpOBeneHNUs .
ITOMHHUPOBAHHE. IMeHaeIeMOITBITOB TI0 H3YUSHHIO
VIemonucmpayuu: [lopmpemsi: I'. Menzaenp. [Hacjaen0BaHUS OJHON Hapbl NPU3HAKOBY
Tabauyst u cxemwl: «MoHOTHOpHIHOE ropoxa IOCeBHOTo. PackpsIBaTh
CKpEIIMBaHNE U €r0 IINTOr€HETHIECKast COZIep’KaHNE 3aKOHOB €INHOOOpa3us
OCHOBa», «3aKOH paclICIUICHHs U €ro THOPHUIOB TIEPBOTO OKOJICHHUS M 3aKOHA
[UTOTEHETHUECKAsE OCHOBaY, «3aKOH pacuierieHusi. OOBACHITH TUTIOTE3Y
MHCTOTHI TaMET. MHUCTOTHI TaMeT.3alHuChIBATh CXEMBI
ObopyoosaHue: MOJETU-aNTUINKAITIH MOHOTHOPHIHOTO CKPELTUBAHHUSA,
«MOHOTHOPHIHOECKPEIINBAaHUEY, OOBSICHATD €TO IUTOJIOTHIECKIE OCHOBBI
«HenonHoe noMuHupoOBaHUE), TepOapuit M pemraTh TeHeTHYEeCKHe 3a/1a49n Ha
«I"0poX OCEBHON» MOHOTHOPHIHOE CKPEUINBAHHE
6.3 JTurubpunHoe 1 JlurnbpuaHoe CKpeIuBaHie. 3aKoH IPackpbIBaTb COJEpKAHUE TEPMUHOB M|
CKpeIBaHUE. HE3aBHCUMOT'O HACJICAOBAHUS MPU3HAKOB.  [MOHATHH: JUTHOPUAHOE CKpEIMBaHUE,
3aKoH [{uToreHeTHYECKNE OCHOBBIAUTUOPUIHOTO  [aHATIM3HUPYIOIIEE CKpellBaHUE.
HE3aBUCHMOTO CKpelLIBaHUs. AHAIU3UpPYIOLIEe OnuceiBate onbIThl . Menpens 1o
HaclIe10BaHUs ckpeuuBanue. Mcnoabs3oBaHue M3y4YEHUIO0 HACcleJOBaHUS JBYX Map
MPU3HAKOB QHATTU3UPYIOILETOCKPEIUBAHUS TS MPU3HAKOB y  TOpoXa  IOCEBHOIO.
OTIpeIeIIEHIS TEHOTHITa OCOOH. IPackpsIBaTH coJiepKaHne 3aKOHQ|

VIemoncmpayuu:

[ lopmpemvi: T'. Mennens. Tabauywt u
cxemol: «JIMTrHOPUAHOECKPEIIMBAHAEY,
«IluTonornueckre OCHOBEI JUTUOPUTHOTO
ckpemuBanusy. O6opydosanue: MOJCIb-

HE3aBUCUMOTI'O HAaCJIECOBaHUS IPU3HAKOB.
IIpuMeHAT, MaTEMAaTHUYECKUH pACUET C|
ITOMOILIBIO MeToz1a MIEPEMHOXKEHNS
BEPOSITHOCTENl M 3allUCh C IIOMOIIBIO)
(beHOTHITHYIECKIX pasuKaJIoB|
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aIlIlJIMKaus ((I[I/IFI/IGPI/IHHOC CKpCUIUBAHUCY

[PACHICIUICHUS MPU3HAKOB Y IMOTOMKOBIIO
(beHOTI/IHy U TCHOTHUIY. 3anucrIBaTh
CXCMbI I[I/IFI/I6pI/II[HOFO CKpCIquBaHuAd,
OOBSICHITL €T0 IMUTOJIOTHYCCKHE OCHOBBI
M pemaTh TCHETHICCKUE 3a1a9u.

6.4 CuenyieHHOE CrenyieHHOe HacIeI0OBaHNE IPU3HAKOB. IPackpsIBaTh COAepKAHNE TEPMHUHOB H
HacJIEJOBaHHUE lPaborta T. Moprasa 1o cuerieHHOMY MOHATHI: CLEIUICHHOE HACJIeJOBaHUE
MPU3HAKOB HacJIeJ0BaHMIO reHoB. Hapymenue MPU3HAKOB, pEKOMOMHAIIHS TEHOB,

CLICTUICHHS TCHOB B PE3yJIbTATE TEHETHIECKUE KapThl XpOMOCOM,
KpOCCHUHroBepa. XpoOMOCOMHas TEOPHs MOpraHUAa.

HaCJIeICTBEHHOCTH. | 'eHeTndeckue kapTel.  [Ha3bIBaThb OCHOBHBIE MOJIOKEHUS
VIemoncmpayuu: [lopmpemoi: T. Mopran. [XpOMOCOMHOI TEOpUHU HACIEACTBEHHOCTH
Tabauyvl u cxemol: «MeHo3», T. MopraHa; packpbIBaTh COAEpIKaHHE
«['eHeTHuUeCKue KapThl paCTCHUHN,)KUBOTHBIX [paboThIT. Moprana no CrenieHHOMY

M yenoBekay, «B3anuMoieicTBIE aJUIeNIbHBIX |[HACIIEIOBAHHUIO T€HOB U PUYHHBI
reHoB». Obopydosanue: MAKpOTIpenapaT HapyIICHUsS CIEIUICHHUS MEX Ty TCHaMH.
«dpo3odumnay (Hopma, MmyTanuu Gopmbt 3armMCHIBATh CXEMBI CKPEIIUBAHIS TIPH
KPBUIBEB M OKPACKHU TEJa), MUKPOCKOTI, CLICIUICHHOM HAaCJICAOBAHUH, OOBSCHATH
Monenb-ammuinKanys «Ilepexpéct MPUYNHBI PEKOMOMHAIIMATEHOB,
XPOMOCOM. OTIPEAEIATH YHCIIO IPYII CLETIICHHS
VlabopamopHhsie u npakmuyeckuepadomsl: [F€HOB; PEIIaTh FeHETUUECKNE3aqau Ha
UI/p Ne 5. «3ydyeHuepe3ynpTaToB CIIETUICHHOE HAaCJIeI0BaHUE.
MOHOTHOPUAHOTO U TUTHOPUIHOTO

CKPELIMBAHUS Y TPO30(HIBI Ha TOTOBBIX

MHKpOIIpenapaTax»»

6.5 [‘eneruka nomna. ['eneTnka noaa. XpoMOCOMHOE ompenencHue PackpelBaTh cofepKaHue TEPMUHOB U
HacnenoBanue rojia. AyTOCOMBI U NOJIOBBIE XPOMOCOMBI.  [TOHATHI: XPOMOCOMHBIH Habop,
MPU3HAKOB, "omMorameTHbIE UTETEpPOraMeTHBIC AyTOCOMBI, ITOJIOBBIE XPOMOCOMBE,
CIIETUICHHBIX C OpPTaHHU3MBI. TOMOTaMETHBIH 0TI, TeTepOraMeTHBIN
MOJIOM HacnenoBanne Mpu3HAKOB, CHEIUICHHBIXC  [[TOJI, CIEIUICHHOE C MOJIOM HacJeJOBaHHE

TIOJIOM. mpu3HaKoB. OOBACHATH HUTOJIOTHYECKHE

lemoncmpayuu: OCHOBBI XpOMOCOMHOTO MEXaHH3Ma

lopmpemui: I'. Mengens, T. Mopran,H.WI. lonpenenenusnona y pa3iau4aHbIX

Basuiios. opranu3zmMoB. CpaBHHUBATh

Tabnuysl u cxemol: « eHETHKA MONay, BaKOHOMEPHOCTH HacJeI0BaHMs

<<3aKOHOMepHOCTI/I HacCJICAOBAaHMHA, MPU3HAKOB, CHCTIVICHHBIXW HE

CLICIIJICHHOT'O C ITOJIOM», <<KapI/IOTI/IHI)I CLCIIJICHHBIX CITOJIOM. Pemrats

MEeTOBEKa U >KUBOTHBIX) TeHETUYECKUE 3a/1a41 Ha HACJEeIOBaHUE
CIICTIJICHHBIX C ITOJIOM NPHU3HAKOB

6.6 [MI3MeHYMBOCTS. M3MeH4YnBOCTb. BUbl H3MEHUUBOCTH: IPackpbIBaTh coAepxKaHUE TEPMUHOB U
HenacnencrseHn HeHACJIC/ICTBEHHAsl M HACJI€ACTBeHHAs. POib |MOHATHI: N3MEHYNBOCTD,

Hast Cpenbl B HEHACIIEACTBEHHON N3MEHUYMBOCTH. [HACIIEJCTBCHHAs N3MEHUMBOCTB,
M3MEHYNBOCTD IXapakTeprcTHKa MOJU(DUKAIMOHHON HeHACJIC/ICTBEHHAs: H3MEHYHUBOCTb,

M3MEHYMBOCTH. BapnannoHHbIHA psa n
BaprnannoHHaskpuBas. Hopma peakunu
npusHaka. KosimuecTBeHHbIE U Ka4eCTBEHHBIC
NPU3HAKKA MMX HOPMa PEaKIMH.
CBoiicTBaMO T UKAITMOHHO
M3MEHYHBOCTH.

Viemoncmpayuu:

Tabauyvl u cxemvl: «BUIbl HK3MEHIUBOCTHY,
«MoanpuKannoHHaIU3MEHUYNBOCTH.
VlabopamopHhvle u npaxmuueckuepadomal:
UI/p Ne 6. «M3yueHne MOTUPHUKAITMOHHON
M3MEHYMBOCTH, IOCTPOCHHE BAPHALIMOHHOTO
[PAAa ¥ BApHALIMOHHOW KPUBOID»

MO (pUKAIIMOHHAS] K3MEHYHBOCTB,
BApUAIIMOHHBII PsiJi, BAPUAHTA,
BapHUaIlHOHHAsK KPUBAs, IPU3HAK, HOPMa
[PEaKIMH, KOJTUYCCTBCHHBIC U
KaueCTBECHHBIC TIPU3HAKH.
KnaccuuiupoBath BUIbI K3MEHIHMBOCTH
U BBISIBJISITH UX OMOJIOTHYECKUE
ocoOeHHOCTH. [lepeuncnsaTh CBOHCTBA
MOIU(PUKAITMIOHHON M3MEHUYMBOCTH U
OOBSICHATH e€ 3HAYCHHE JIJIsIOPTaHU3MOB.
Pa3muyaTh KOJTHMYECTBEHHBIC U
KaueCTBEHHBIC TIPU3HAKHU; CTPOUTH
BAPHALIMOHHBINA PSJI, BAPHALMOHHYIO

KPUBYIO, BBIYUCISITh CpPEeJHEE 3HAUEHUE
MpHU3HaKa
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6.7 Hacneacreenna 1 HacnencTBeHHas, Wi reHOTUIHYECKAsT IPackpbIBaTh copep:kaHUE TEPMUHOB U
SIU3MEHYNUBOCTh n3MeHYMBOCTh. KoMOMHaTHBHAS MOHATHUIL: HACIECTBEHHAS
M3MEHYHUBOCTh. Mel03 1 T0JI0BOH MpOoIlecC —M3MEHINBOCTh, KOMOMHATHBHAS
OCHOBa KOMOMHATHBHOW M3MEHYNBOCTH. M3MEHIMBOCTh, MyTallHOHHAS
MyTanuoHHAas N3MEHIHUBOCTb. M3MEHYMBOCTh, MyTaHT, MYTaLHH:
Knaccudukanus MyTanuii: TeHHbIE, TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE;
XpOMOCOMHBIE, TeHOMHbIE. HacToTa n TONUIUIONIVS, AaHEYIUTOUINS, MyTareHbl.
MPUYIHHEI MyTaruil. MyTareHHsie GakTopsl. [XapakTepH30BaTh HACIEICTBCHHYIO
3aKOH FOMOJIOTHUYECKHUX PSA0B M3MEHYMBOCTB; (pOPMYIMPOBAThH 3aKOH
B HacyeACcTBeHHON n3MeHurnBoctH H. 1. TOMOJIOTHYECKUX PSIOB B
BasuiioBa. BHesiiepHas HacJIeICTBEHHOCTD U [HACJIEACTBEHHOU u3MeHuuBocTrH. 1.
M3MEHYUBOCTb. JemMoncmpayuu: BaBuiioBa 1 0OBSCHATH €r0 3HAYCHUEIS
[ lopmpemur: I'. ne ®pus, H. 1. BaBuios. OMOJIOTUY U CEJICKIIUU.
Tabauyst u cxemwl: «MyTalMOHHAS KnaccudunupoBaTh MyTanuu: reHHbIE,
M3MEHIHBOCTBY. XPOMOCOMHBIE, TEHOMHBIE W TIPHBOIUTH
ObopyoosaHue: MUKPOCKOII, MEKPOTIPETIapaT [[PUMEPHI MyTaIIHH.
«po3oduna» (HOpMa,MyTanun GOpMBI OOBACHATD MIPUIHHBI BOSHUKHOBEHUS
KPBUIBEB M OKPACKa TENa); KOMHATHBIE MyTaIid, poiab (paKTOPOB-MYyTarcHOB.
[pacTeHUs ¢ MECTPOHOKPACKON JIHCTHEB. CpaBHUBATh BHUABI MyTaluii; BBISBIATH
VlabopamopHhsle u npakmuyeckuepadomepl: [PUUNHBI HACIEACTBEHHON
UI/p Ne 7. «AHanu3 myTanuii y 1po3ouibl  [M3MEHYMBOCTH, HWCTOYHHKU MyTarcHOB B
Ha TOTOBBIXMHKpOIIpEmapaTax» OKpYyXaroliei cpesie (KOCBEHHO).
IXapakTepu30BaTh BHEAICPHYIO
HacJIeICTBEHHOCTh ¥ U3MEHYHBOCTb
6.8 I"eneruka 1 ['eneTHka yenoBeka. KapuoTumyenoseka. IPackpbIBaTh COEpKaHUE TEPMUHOB U
geoBeKa OCHOBHBIE METOIbI FEHETHKH YeJIOBEKa: MOHATHI: KapHOTHII YeJIOBeKa,
TeHEaIOrMIEeCKUH, OM3HEIOBBIH, [UTOTCHETHYECKUI METO],
[IUTOTCHETHYECKNH, OMOXMMUIECKHUH, TeHEaJOrTIeCKUI METOM, POJOCIOBHEIE,
MOJIEKYJIsIpHO-TeHeTHIecKnid. COBpEeMEHHOE |OJIM3HELIOBBIA METOJ, HACIEACTBCHHBIC
OIIpEeIeIIeHIE TeHOTHUIIA: IOJTHOTEHOMHOE Oone3Hu: (MOHOTCHHBIE,
CEKBEHHPOBaHNE, TCHOTUIIMPOBAHNE, B TOM  (C HACIIEICTBEHHOM
uucie ¢ nomotnsto [11P-ananusa. MPEAPACIIOIOKEHHOCTBIO,
HacnencTBeHHbIe 3a0071eBaHNS YeJIOBEKA:  [XPOMOCOMHBIE), METUKO-TE€HETHUECKOE
TeHHbIe 00JIe3HH, O0JIC3HUC HACIEACTBEHHOH [KOHCYIBTHPOBAHUE.
MPEAPacIONOKEHHOCTHIO, XPOMOCOMHBIE [TepeurncasiTh 0COOEHHOCTH U3YYEHUS
Oone3nn. CoMaTHYECKUE U TeHEPAaTHBHbIE  [TCHETHUKH YeIOBEKa; IPUBOIUTH
MyTarui. CTBOJIOBBIE KJIeTKH. [ [pUHIMITEI  [TpUMeEpHI HAaClIeCTBEHHBIX 00JIe3HeH
3I0pPOBOTO 00pa3a >KU3HHU, TUATHOCTHKH, MEeTOBEKa, XapaKTePH30BaTh METO/IBI UX
MPOQUIAKTUKY U JICYSHUS TeHETHIECKUX MpoQHIaKTHKH; 0OOCHOBBIBATH 3HAUECHHE
OonesHeld. MeTMKo-TeH. KOHCYJIbTHPOBAHHE. MEIUKO-TCHETHIECKOTO
3HaueHHEeMe TUIINHCKOM TeHeTHKH B KOHCYJIbTUPOBAHUSL.
MPEAOTBPALICHUH U JICUCHUHN TeHETHYECKUX |BBISBISITE M CPAaBHUBATH MEXKAY COOOM
3abosieBaHuMit uenoBeka.,Jemoncmpayuu: ITOMHHAHTHBIE U PELIECCUBHbIEC IPH3HAKA
Tabnuyer u cxemwvr: «HacnemoBanue pesyc-  [MEIOBEKA.
(axTopay, «['eHeTHKa IpYIIKPOBMY. CoCTaBIISTh M aHATTU3UPOBATH
VIabopamopHuble u npakmuyueckuepapompl: [POJOCIOBHBIC USIIOBEKA
[/p Ne 2. «CocrapiieHre U aHAITH3
[POJTOCTIOBHBIXUEIOBEKA
MToro yacos 1o Teme 8

Tema 7.

Cenexknus OpraHu3smMoB, OCHOBBI OHOTEXHOJIOT UM

7.1

Cenexius Kak
HayKau
mpotecc

1

Cenexiys Kak HayKa U mporiecc. 3apokIeHue
ceJieKH U JoMectukanus. Yyenue H. U.
BaBuiioBa 0 IICHTpax MHOTOO0pa3us
MIPOUCXOKACHUSI KYyIbTYPHBIX PACTCHUH.
L{eHTpbI NPOUCXOXKIEHUS TOMAIIHUX
PKHBOTHBIX. COpT, MOpOJa, IITaMM.
VIemoncmpayuu:

[ lopmpemui: H. Y. BaBunos. Tabauywl u
cxemwl: kapTa «lleHTpRIMHOTO00pA3HS 1
MPOUCXOXKACHUS KYJIbTYPHBIXPACTEHUI,
«ITopopl JOMaNTHUX KUBOTHBIX», «CopTa
KYTBbTYypHBIX pacTeHHi». Obopydosanue:
MYJISDKH TUTOI0B MKOPHEIUIOAOB TUKUX
(hopM | KyIBTYPHBIX COPTOB PACTCHHU;

IPackpbIBaTh cofepKaHUEe TEPMUHOBU
MOHATHIL: CENEKIHs], COPT, IOPOJa,
IITaMM, TOMECTHKALUS, UIIU
0JJOMaITHUBaHKE, LIEHTPbI MHOT000pa3us
1 MIPOUCXOXKAECHUS KYyIbTYPHBIX
[pPacTeHU U )KUBOTHBIX, THOpUIN3aNNS,
MCKYCCTBEHHBIN0TOOp. HazpiBaTh 1
CpPaBHMBAaTh OCHOBHBICOTAIIBI PA3BUTUSA
cenexkuuu. M3narats yuenue H. U.
BaBuioBa o0 IIEHTpax MPOUCXOKICHHS
KYJbTYPHBIXPAaCTEHUH; pa3indarh
IMEHTPBI HA KAapTE MUpPA, CBA3BIBATH UX
MECTOIOJIOKEHHE C 09araMu
BOBHUKHOBEHUS IPEBHENIITNX




Ddenepanbhas pabouas nporpamma | buonorus. 10 kmacc (6a30Bbiii ypOBEHB)

YACOBIIO ITPOTPAMME 34

repOapuii «CebCKOX035HCTBEHHBIE nuBran3aiuii. CpaBHUBATh copTa

[PACTEHUS KYJIbTYypPHBIXPACTEHUH, MOPOBI
IMOMAIIHUX KUBOTHBIX M UX
ImuKuxnpenkoB. OTIEHUBATH POITb
CEJIEKIINN B 00€CTIEUEHNH
MTPOAOBOILCTBEHHOMOE30IIaCHOCTH
geIoBeYeCcTBa

7.2 IMeTtons! 1 1 CoBpeMEHHBIE METOJIBI CEIICKITHH. PackpsIBaTh copepkaHIE TEPMUHOB U
IMOCTHKEHUS IMaccoBBIit 1 HHIMBHIYAIBHBIH OTOOPHIB TTOHATHI: UCKYCCTBEHHBIN 0TOOD,
CeJIeKITIH CENICKIIMMPACTCHUH 1 >KUBOTHBIX. OLlEHKa |[MacCOBEIM OTOOD, MHINBUAYAIBHBIN
[pacTeHuin bKcTephepa. binskopoacTBeHHOE 0TOOp, SKCTEPhEP, OIM3KOPOJICTBEHHOE
PKUBOTHBIX CKpelIBaHue —MHOpUAUHT. UncTas MUHUS. |CKpeIlUBaHKUE, YUCTas JIMHUSA, TeTePO3HUC,

CkpeluBaHie YUCTBIX TUHUHN. ['eTepo3uc, |[HEpPOACTBEHHOE CKpelUBaHUE,

mnu rubpunHas cuna.HeponcteenHnoe MCKYCCTBEHHBIII MyTareHes,
cKpeluBanue — ayropuaunr. OtnanénHas  [monumuionasl. CpaBHUBATH (HOPMBI
ruOpumusanus u e€ycrnexu. VIckycCTBEHHBIN [HCKYCCTBEHHOTO 0TOOpa (MaccoBOro
MyTareHe3 1 MOIy9IeHHUE MTOTUTLIOUIOB. MHAWBHAIYATBHOTO), BUIBI THOPHIM3AIHN
JIOCTIDKEHHS CEIEKIINU PaCTeHUH, (O6M3KOPOICTBEHHON U OTHAJICHHOM),
PKIBOTHBIX IMUKPOOPTaHU3MOB. CIIOCOOBI TIOTYYCHUATIOTHIION/IOB.
Iemonucmpayuu: [lopmpemsi: 1. B. [IpuBOIUTE MPUMEPHI JOCTUKEHUH
Muuypun, I'. 1. Kapneuenko, M. ®. CEJIEKLIMA PACTEHUH U KUBOTHBIX
IMBanoB. Tabauyst u cxemol: «OTHaneHHas

ruOpugu3anusy, «Padote! akagemukaM. @.

MBanoBay, «llomumaonaus.

Obopyooganue: MyJSDKH TIOJIOB U

KOPHETLIONOB JUKHUX ()OPM U KYJIBTYPHBIX

COPTOB pPaCTEHUM.

Vladopamopnbsie u npakmuueckuepapomaol:

Okckypensi «OCHOBHBIC METOMBI U

IMOCTIKEHUSI CENIEKIINU PAaCTeHUH 1

PKIBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO,

TUIEMEHHYIO (PepMy, COPTOUCTIBITATEIIEHBIN

[Y9aCTOK HJIM TEIUTMYHOE XO3SHCTBO)

7.3 IbrroTexHOIOTHS 1 [BroTexHOIOTHS KaK OTpacih MPOU3BOACTBA. [PacKphIBaTh COACpKaHUE TEPMHUHOB U
KaK OTpacib ["eHHast MHXEHEPH. DTanbl CO3IaHUS MOHATHIA: OMOTEXHOJIOTHS, KIIETOYHAS
[IPOU3BOJICTBA pexomOunanTHOM JIHKuM TpancreHHbIX WHXEHEPHs], TCHHASIMH)KEHEP U,

opranu3moB. KieTouHassmmxeHepus. KJIOHUPOBAaHKE, TPAHCTCHHBIE
K1eTouHBIeKYIBTYPHI. opranu3msel, ' MO (reHeTHyecKu
IMUKpOKJIOHAILHOEPA3MHOKEHUEPACTEHHIH.  MOAU(DUIIMPOBAHHBIE OPTAHU3MBI).
KimoHnpoBaHue BEICOKOTIPOYKTUBHBIX XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
CEITECKOXO3SIICTBEHHBIX OPTaHU3MOB. OTpPAaCITb IPOU3BOICTBA, OCHOBHBIE
JKOJIOTHIECKUCH STHUYCCKHUE TPOOIICMEL. IMOCTIDKEHHST OMOTEXHOJIOTHH B 00JIaCTH
'O — reHeTHYECKH MOAU(DHUIIMPOBAHHBIE  [IPOMBIIUICHHOCTH, CEIIECKOTO XO3SIHCTBA
OpTaHU3MBL. 1 MeaunuHEL. [lepeuncnsaTs u
VIemoncmpayuu: Tabiuysl u cxemvl: XapaKTepHU30BaTbOCHOBHBICMETOIBI
«OO0BEKTHI OMOTEXHONOTUNY, «KIleTouHble  [ToCTHXKeHusOnonmkeHepun. O0Cyx aaTh
KYJIBTYPHI U KJIOHUPOBAHUEY, PKOJIOTHUECKUE ¥ ITHYECKUE aCHIEKTHI
«KoHCTpynpoBaHneH MEepeHoC I'eHOB, HEKOTOPBIX MCCIIEIOBaHUIl B 001aCcTH
XPOMOCOM» OMOTEXHOJIOTHHU (KIIOHUPOBAHUS,
MCKYCCTBEHHOTO OIUTOIOTBOPEHHS,
HAIIPaBIEHHOTO M3MEHEHUATEHOMA U
CO3JJaHUs TPAHCTEHHBIX OPraHU3MOB)

MToro uacoB no Teme 3

IPezepBHOE Bpems 1

OBLIEE KOJIMYECTBO
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ITOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne Tema ypoka | Komaectro gacos | Jara DJNeKTpOHHBIE II(PPOBHIE
n/m Beero|[Konrponbhsie || [Ipaxtuuecke | 13YICHAA 00pa3oBaTeIbHEBIE PECYPCHI
] paboTsI paboTsI
BuoJiorus kak Hayka - 2
1 |/Buonorus B cucreme Hayk. I1.1. 1 bubnuorexa [JOK
https://m.edsoo.ru/863e6122
| https://m.edsoo.ru/863e632a
2 ||MeTonbl ITO3HAHUS KUBOM 1 0.5 Bbutnuoreka I[JOK
npupomst. 11.3. TI/p Ne 1 https://m.eds00.ru/863e6122
«Vcronp30BaHNe PA3IUMIHBIX
METO/I0B NIPU U3YyUESHUHU
| ||6nonornueckux 06beKTOBY
|)Kanle CHCTeMbI M UX Opranusanus - 1 |
3] buonornueckue cuctemsl, 1 bubanoreka [JOK
| ||[mpoueccel u ux usyuenwue. I1.4. https://m.edso00.ru/863e6564
|XHM]/I‘[€CKI/[ﬁ COCTAB M CTPOEHHE KJIeTKH - 8 |
4 || XuMHYECKUI COCTaB KIECTKH. 1 Bbubnnorexa I[JOK
| ||Boma u munepanbhbie conmu. I1.5,6. https://m.edsoo.ru/863e674e
5 ||benku. CocTaB u cTpoeHue 1 Bbubnmorexa [ITOK
| |[6emnkos. I1.9. https://m.eds00.ru/863e6b72
6 ||®epmeHTHI — OHOIOTHYECKUE 1 0.5 Bubmmorexa [IOK
katanusaropsl. [1.10. JI/p Ne 1 https://m.edso00.ru/863e6b72
«M3yueHue KaTaIuTU4ECKOU
aKTHBHOCTH ()epMEHTOB (Ha
MpUMepe aMHIa3bl U
| ||[xatamaser)». IL.11.
7— Vraesonsl. Jlummmaer. I1.7, 8. 1 Bbubnnorexa I[JOK
L https://m.eds00.ru/863e6870
HyxuienHoBbie KUCIOTHL. ATO. 1 Bbubimorexa IIOK
| |12, 13. https://m.edsoo.ru/863e6d5c
9 ||UcTopus u MEeTOBI U3yUCHHS 1 Bbubmmorexa [IOK
| |[xnerku. Knerounas Teopus. I1.15. https://m.edsoo.ru/863e6e88
10 |[Knerxa kax LIEJIOCTHAS KUBAs 1 1 butnuoreka IIOK
| |lcuctema. I1. 15,16. https://m.edsoo.ru/863e6ff0
11 ||CtpoeHne 3yKapHOTHIECKOMH 1 0.5 Bbubmmorexa [IOK
knetku. JI/p Ne 2 «3yuenue https://m.edsoo.ru/863e6ff0
CTPOCHUS KIIETOK PACTEHUIA, https://m.edso0.ru/863e716¢c
YKHBOTHBIX, TPHOOB 1 O6akTepuit
[10]] MUKPOCKOIIOM Ha T'OTOBBIX
MUKpOIIpenaparax 1 ux
| ||onucanumey. I1. 20.
ZKusHenesATeTbHOCTD KJIETKH - 6
12 ||O6men BemecTB unu Metaboamsm. || 1 butnuorexa IIOK
| JI.21. https://m.edso0.ru/863e766¢
13 ||[®otocunTte3. XemocunTes. 1.23. 1 bubnaunorexa [JOK
L https://m.edsoo.ru/863e7c98
14 |[Oneprermueckuii oomen. I1. 22. 1 Bbubimorexa IIOK
L] https://m.edsoo.ru/863e7aae
16 ||buocunTe3 Oenka. Peakius 1 bubnauorexa [JOK
| |[matpuunoro cunresa. I1.24. https://m.edsoo.ru/863e796e
17 |[Tpancnsamus — OuocuHTE3 Oernka. 1 bubimorexa IIOK
|25, https://m.edso0.ru/863e796e
18 ||HexneTounsie GopMbl KM3HN — 1 bubnunorexa [JOK
| |[upycsr. IL.14. https://m.edsoo.ru/863e7540
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Ne Tema ypoka KomnmaecTBo yacos | Jlata DNeKTpOHHBIE TU(POBHIE
u3ydeHusi|| 00pa3oBaTelbHBIC PECYPCHI

Bcero||Konrponbhsle || [Ipaktuueckue
paboTsI paboTsI

|Pa3MH0>KeHne U HHIMBHAYAJIbHOE pa3BUTHE OPraHU3MOB - 5 |

15 |PKu3HeHHBIN IUKIT KJIETKH. 1 0.5 Bubmmoreka [JOK

Jenenue kietkd. Mutos. I1. 26. https://m.edsoo.ru/863e7dc4
J1/p Ne 3 «HabnroieHrne Muto3a B
KJICTKaX KOHYHMKA KOPEeIIKa JIyKa
Ha FOTOBBIX MHKPOIIpEaparaxy

19 || ®@opmel pa3sMHOKEHUS 1 Bubmmorexa IIOK
opranusmos. 1. 26. https://m.edso00.ru/863e81b6
L] https://m.edsoo.ru/863e831e
20 |[Meiios. T1.27. 1 Bu6miorexa [IOK
L] https://m.edsoo.ru/863e7f4a
21 ] OOpazoBaHHUE U pa3BUTHUE 1 0.5 bubnuorexa [JOK
MOJIOBBIX KJIETOK. https://m.edsoo.ru/863e81h6

OmnonotBopenue. [1.27. JI/p Ne 4
«I/I3yquI/Ie CTPOCHUA IMOJIOBBIX
KJICTOK Ha I'OTOBBIX

| ||Muxponpenaparax»

22 ||anuBumyalibHOE Pa3BUTHE 1 1 Bbubnnorexa I[JOK

| ||lopranuzmon https://m.edsoo0.ru/863e8436

HacyeacTBeHHOCTH M N3BMEHYHBOCTH OPTraHU3MOB - 8

23 |[l'eneTnka — HayKa O 1 Bubmmorexa [IOK
HACJIECTBEHHOCTH U https://m.edso0.ru/863e86f2

| ||n3mMenumnBOCTH

24 ||3axOHOMEpPHOCTH HaCJIeIOBaHHS 1 bubnuorexa [JOK
npu3HakoB. MOHOTHOPHUIHOE https://m.edsoo.ru/863e8878

| |lckpemmBanue

25 ||JuruOpumHOE CKpenBaHue. 1 bubnunorexa [JOK
3aKOH HE3aBUCHMOTO https://m.edsoo.ru/863e89a4

| |[macnenosanus npusHakoB

26 ||CuemneHHOE HacIeI0BaHUE 1 0.5 bubnnoreka [JOK
npu3HakoB. JI/p Ne 5 «3yueHue https://m.edsoo.ru/863e8c60

pE3yIBTaTOB MOHOTHOPHIIHOTO H
JIMTHOPUIHOTO CKPENTMBAHUS Y
Np030(HIIBI HA TOTOBBIX

| ||Mukponpenaparax»

7 ['eneTuka nosa. Hacnenosanue 1 bubnnoreka [JOK

| ||"pu3HAKOB, CUEILIEHHBIX C TI0JIOM https://m.edso0.ru/863e8c60

28 |[M3merumBocTs. 1 05 bubanorexka [JOK
HenacnectBenHast https://m.edsoo.ru/863e8efe

n3MeHYHUBOCTh. JI/p Ne 6.
W3yyenne MmoaudukaimoOHHON
N3MEHYMBOCTH, TIOCTPOCHHUE
BapUaIMOHHOTO psijia U
BapHALlMOHHOW KPUBOI

29 |[HacnencrBeHHass H3MEHYHUBOCTD. 1 0.5 bubnauorexa [JOK
J1/p Ne 7. «AHanus MmyTtamuii y https://m.edsoo.ru/863e8efe
po30(UITBI HA TOTOBBIX

| ||Mukponpenaparax»

30 |[lenerrka yegoBeka 1 1 bubnauorexa [JOK

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

Cenekuusi OpraHu3MoB, OCHOBBI 0MOTeXHOJIOTHHU — 3 + 1 (pe3epBHBIIi YPOK)

31 ||Cenexuns Kak HayKa M Iporecc 1 bubnunorexa [JOK
L] https://m.edsoo.ru/863e9214
32 ] MeToapl U TOCTIKEHHUS CENIeKITNU 1 butinmorexa IIOK

paCTEHHH U JKUBOTHBIX https://m.edsoo.ru/863e9214
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Ne Tema ypoka KomnmaecTBo yacos | Jlata DNeKTpOHHBIE TU(POBHIE
/11 m3ydeHusi|| 00pa3oBaTENIbHBIC PECYPCHI

Bcero||Konrponbhsle || [Ipaktuueckue
paboThI paboThI

33 ||broTexHOIOTHS KaK OTPacib 1 Bbubmmorexa IIOK
[POMU3BOJICTBA https://m.edsoo.ru/863e9336

[34 J[Peseppmsri ypox L1 ] | | | |

|I[o6aBHTL CTPOKY |

OBUIEE KOJIMYECTBO YACOB I10|| 34 3 4
ITPOI'PAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBABATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIA YYEHUKA

1. buonorus, 10 xmacc. ba3zoBbiii ypoBenb yueOHux/ B.B. Ilaceunuk, A.A. KAMEHCKN,
AM. PYBUOB [u np.]Tlox pen. B.B. [laceunuka. - M.: IIpocBemenue, 2023. - 223 c¢. (JIuaus
YKU3HHM)

2. buomorus, 11 xmacc. ba3oselii ypoBenb yueOHuK/ B.B. Ilaceunuk, A.A. KAMEHCKUH,
AM. PYBUOB [u ap.]Ilox pen. B.B. Ilaceunuka. - M.: IIpocsemmenue, 2023. - 272 c. (JIunus
KHU3HN)

METOANYECKUE MATEPHUAJIBI JI51 YUUTEJIA

1. Buonorus, 10 kmacc. ba3oBeiii ypoBenp yueOHuk/ B.B. Ilaceunuk, A.A. KAMEHCKUH,
AM. PYBLOB [u ap.]Ilox pen. B.B. Ilaceunuka. - M.: IIpocsemenue, 2023. - 223 c. (JIunus
KHU3HN)

2. buonorus, 11 xnacc. ba3zoBslii ypoBens yuebnux/ B.B. [laceunuk, A.A. KAMEHCKUH,
AM. PYBLOB [u ap.]|Ilox pen. B.B. [laceunuka. - M.: [Ipocsemenune, 2023. - 272 c. (JIunus
YKU3HHM )

3. A.A.Kamenckoro, E.A.KpukcyHnosa, B. B.Ilaceunnka O6mas 6nonorust 10-11 knaccer - M.: poda,
2012 r.

4. T.B.Yepennukoa buonorus 11 kiacc: noypouHsle miaHsl o yueOHUKY A.A.KameHckoro,
E.A.Kpukcynosa, B.B.Ilaceunnka — Boarorpan: Yantens,2009.

5. M.B.Bsicorkas TpeHaxkep 1o o0mei onomoruu mis yyamuxcs 10-11 K1accoB v MOCTYMAONINX B
BY3s1. TpenupoBounsie 3agaun — Bonrorpan: Yuutens,2005.

6. M.B.Bsicoukas O6mias 6uonorust 9-11 kiaccel: pa3HOypOBHEBBIE YIIPaKHEHUS U TECTOBBIC 3aaHUs—
Bonrorpan: Yuurens,2008.

7. T.A.Adonuna. [lpaktuyeckoe nocodue ¢ 3aaanusamu.- M.:@opym-untpa, 2009

8. T.M.Jlepuep. Ypoku omonorun. O6mias 6uonorus.10-11 kiaaccel. TecTsl, BOmpocsl, 3a1a4n.- M.:
Oxcmo0,2005

9. JI.B.Copokuna. Tematnueckue 3au€thl o Ouosnoruu B 10-11 knaccax - M.:Cdepa,2008

10. B.B. INaceunuk ABTOpCKas nmporpaMma cpeaHero (IojHoro) oobiero oopa3oBanus o ouosnoruu 10-11
knaccel. — M.: [Ipoga 2010

11. M.B. Onanosuy, H.W. Crapuxoa,E.M. ['amxuesa, E. O.1llexukoBa bruomorus 5-

1 1kmaccrel:pa3BepHyTOE TEMAaTHIECKOE ITaHupoBaHue — Bonrorpan: Yunrens, 2009

12. Anacracosa JLII. O0mas 6uonorus. [unaktuueckue matepuansl. — M.: Benrana-I'pad, 1997.

13. Bornanosa T.JI., Comomosa E.A. Buonorust. CipaBoYHHK [UIs CTAPIIEKIACCHUKOB M TIOCTYMAOIINX B
By3bl. — M.: ACT-mipecc, 2006.

14. Bonrosa M.B. C6opHuk 3a1a4 1o o0eit ouosoruu st nocrynaromux B BY3b1. — M.: Onuke 21 Bek,
2005.

15. 3axapos B.B., Mamonros C.I"., Connn HH. O6mias ouosnorus: Yue6. mis 10 — 11 k1. 06meo6pasoar.
VYue0. 3aBenenuii - M.: [Ipoda, 2005.

16. Puc 2., Crepubepr M. Ot kiieTok kK aromam: NILTFoCTpUpOBaHHOE BBEICHHE B MOJIEKYIISIPHYIO
6uonoruio: Ilep ¢ anrn. — M.: Mup, 1988.

17. Cyxosa T.C., Koznosa T.A., Counr H.WU. O6uas 6uomnorus. 10 — 11 xi.: PaGovas TeTpajp K y4eOHUKY
/ mox pen. B.B. 3axaposa. — M.: [Ipoda, 2003.
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18. Vpoxu obeii Guonoruu: [ocobue must yuaurenst / B.M. Kopcynckas, I'.H. Muposnenko, 3.A.
Moxkeepa, H.M. Bep3umun. — M.: IIpocBemienue, 1986.
19. Kpukcynos E. A., ITaceunux B. B. Dxonorus. 10 (11) knacc: Yue6. s OmeoOpasosar. y4eo.
3aBeAcHUH. 5-¢ u3a., fopad. M.: Ipoda, 2001. — 256 ¢
20. Peiimepc H. @. Kparkwuii ciioBaps GHOJOTHYECKUX TepMUHOB: KH. Uit yaurens. — 2-e u3a. M.:
[Ipoceemenue, 1995. — 368 c.
21. Peiimepc H. ®@. Hauana skonoruueckux 3nanuii. M.: Msnarenscteo MHDIITY, 1993. — 261 c.
22. DHnmknonenus s geteit. I'nas. Pen. B. A. Bomomua. M.: Asanta+, 2001. — 448 c.
23. Bepswiun H.M., Kopcynckast B.M. O61uast Metoauka rperno/iaBanus ouosnorud. — M.: [Ipocsemnienue,
1986.
24. 3axapos B.B, Mycradun A.I'. OGiiast GHoorus: TeCThl, BOMPOCH, 3ananus. — M.: [Ipocselenue,
2003.
25. Usanosa T.B., Kamunosa I'.C., Msarkosa A.H. C60pHUK 3a1anuii 110 o01eit Guonoruu. — M.
[Ipocsemenue, 2002.
26. Mumnna H.B. 3aganus 1js caMOCTOSITENBHON paboThl 110 001eii 6uonoruu. 11 kinace. — M.:
[Ipoceemenue, 1985.
27. MInmkunckas H.A. Teneruka u cenexuus: Teopus. 3ananus. Otsersl. — Caparos: Jluuei, 2005.
JlonoiHMTe/ILHAS JINTepaTypa JJIsl yYalluxcs:
1. M.B.Bricomnkas TpeHaxep o obmieii ononoran s ydamuxcst 10-11 xmaccoB u moctynaromux B BY 351
TpenupoBouHnsle 3anaun — Boarorpan: Yuurens,2005.
2. M.B.Bpwiconkas O0mast Ouonorus 9-11 kiaccel: pa3HOYpOBHEBBIE YIPAXKHEHHSI U TECTOBbIC 33/1aHUS—
Bonrorpan: Yuurens,2008.
3. T.A.Adonuna. [IpakTndeckoe nocobue ¢ 3aganusamu.- M.:Dopym-untpa, 2009
4. T W.JIepuep. Ypoku omnonorun. Obmas 6uonorus.10-11 kiaccer. TecTsl, Bonmpockl, 3aaadn.- M.:
Okcmo,2005
5. B.B. [laceunnk ABTOpCKas mporpamMma cpemHero (IoiHoro) odmiero obpa3oanus mo ouomoruu 10-11
knaccel. — M.: [lpoga 2010
6. M.B. OpanoBuy, H.U. Crapukosa,E.M. I'amxuesa, E. 10.IlequkoBa buonorus 5-11knaccer:pa3BepHyToe
TeMaTH4YEeCKOe IUTaHupoBanue — Bonrorpan: Yuurens, 2009
A1 mosznaro mup; Jlerckast sHnukionenus: AMpuoun. Asrop b.®.Ceprees; - M.: OO0 «Dupma «31aTenscTBO
ACT»»; O00 «Actpenb», 2011. — 480 c.: ui.; JlabopaTopHblii pakTukyMm. bronorus 6-11 kinacc (yueOHoe
3JIEKTPOHHOE U3JAHUE).
7. JI.B.Copokuna. Tematnueckue 3auétsl o 6uosnoruu B 10-11 kmaccax - M.:Cdepa,2008
8. «Emunas xomneknus Ludposeix O6pazoBarenbHbix Pecypcoy (Hab0p HUPPOBBIX PecypcoB K yueOHHKaM
munun [Tonomapesoii M.H.) (http://school-collection.edu.ru/).
9.www.bio.1september.ru— rasera «buonorus» -npunoxeHue K «1 ceHTIOps».
10.http://bio.1september.ru/urok/ -Marepuaist kK ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO37[aH CalT, OBITH
ony0JiuKoBaHbI B razere "buonorus". ABTopaMu caiita npojenaHa 0oJibiinas padboTa o CUCTEMAaTU3UPOBAHUIO
ra3eTHBIX CTaTel ¢ YIETOM MIKOIBHOHN y4eOHOH mporpamMmbl 1o peamety "buonorus”.
11. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH
12.http://ebio.ru/ - DnexTpoHHbIii yueOHUK «bronorusy. ComnepKHUT Bce pasiesibl On0JI0Tui: OOTaHHKY,
300JI0THIO, aHATOMUIO U (PU3UOJIOTHIO YETIOBEKAa, OCHOBBI LIUTOJIOTMH M T€HETHKH, SBOJIIOLIMOHHYIO TEOPHIO U
9KOJIOTHI0. MOXKeT OBITh PEKOMEH/I0BaH y4YaluMcs AJIsl CAMOCTOATEIILHON paboThI.
13.http://www.gbmt.ru/ - Tocynapcteennbiii buonorndeckuii myseii uM. K. A. TumupsizeBa. BupryanibHbie
skcKypcun: JKuBoTHble B Mupax u nerenaax, JKusotHele-ctpoutenu, 3a0ota o motomcTse, OnacHble
xuBoTHbIE. LlndpoBbie Koy GoHma My3est MOTYT OBITh UCIIOJIB30BaHbI B KAYECTBE MILTIOCTpAUi
14. Kupunenko A.A.buonorus.C60pHHK 3a1a4 110 FeHETUKe is 1oarotoBku K EI'D..JIETYIOH,2023 r
15.Kupunenko A.A.MonekyssipHast 6ronorus. COOpHUK pa3HOYPOBHEBBIX 3alaHHUMN /7Sl TOJTOTOBKU K
EI'D.JIET'MOH,2018 r
16.Konecuukos C.U.bruonorus. Okonorus.Iloaroroska xk EI'D.JIETMIOH,2019 r

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. Bubmuoreka L{OK https :// m . edsoo . ru
2. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [lon6opka nHTepHET-MaTEpHATIOB IS
yuuTesaed OMOJIOTHUH MO Pa3HBIM OMOIOTHUECKUM AUCLUIIIMHAM.
3. Cepust MyIbTHMEIUUHBIX YPOKOB M MaTepuaibl U3 «Enunoit komnekun Ludpossix
O6pazoBatensHbIX Pecypcos» (Habop nudpoBeIx pecypcoB K yueOHMKaM auHuM [lonomapesoit M.H.)
(http://school-collection.edu.ru/).


https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1566810486916000
https://www.google.com/url?q=http://www.bio.1september.ru&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://www.bio.nature.ru&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://ebio.ru/&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://www.gbmt.ru/&sa=D&ust=1566810486919000

Ddenepanbhas pabouas nporpamma | buonorus. 10 kmacc (6a30Bbiii ypOBEHB)

4. http://www.gnpbu.ru/web resurs/Estestv nauki 2.htm. [Ton6opka nHTEpHET-MaTEpHAIIOB IS yUUTEICH
OMOJIOTUH IO PA3HBIM OMOJIOTHYECKUM JIUCITUTUTHHAM.

http://charles-darvin.narod.ru/ Dnexkrponnbie Bepcun npousseaeuunit U.JlapeuHa.
http://www.l-micro.ru/index.php?kabinet=3. Mudopmarius 0 mkoa-HOM 000py/I0BAHHH.
http://www.ceti.ur.ru Caiit LlenTpa sxomorudaeckoro o0yueHust 1 HHGOPMAITIH.
http://www.prosv.ru/ebooks/Dimwic_Biologia_10-11kl/1.html

N O

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

Mooenu, ckenemasl, madnuysl, cepoapuu, Hcuevle paAcHmeHUs.

Tabnuupel Mo Kypcy oOmiedi OMOJOrMM M SKOJNOTMM : YpOBHHM opraHuzauuu >xuBoro, Crpoenme JHK,
I'enernuecknit xon, Cunre3 Oenka, CtpoeHume W ypoBHH opranm3ammu Oeika, CtpoeHue W (QDyHKIIUH
HYKJIECHMHOBBIX KucioT, CTpykTypa W ¢(yHkuun OenkoB, CTpoeHue W ¢GyHKUUHM yrieBojoB, CTpoeHue u
¢ynkumn gunuaoB, Crtpoenue kietku, [emenwe xietrku, MertabonmusM, PortocuHres3, Tunbl nuTanHus,
MHuoroobpasre XHBBIX OpraHM3MOB, PazHoOoOpasme sykapHoTH4eCcKHX KieTok, |'puOsr, bakrepun, Bupychr,
Tunbl pa3sMHOKEHHMS OpPraHW3MOB, OBOJIOLMOHHOE ApPeBO, [J1aBHbIE HampaBieHUs 3BOIMOLMH, LleHTpHI
MPOMCXOXKIEHUS KyJIbTYPHBIX pacTeHuid, JlelicTBre (akTopoB CpeAbl Ha XHUBbIE OpraHU3MbI, JKU3HEHHBIE
(hopMBbI JKUBOTHBIX, bruoTHueckue B3auMonencTBus, CTpoeHHe dKOcUcTeMbl, [lenn muTanus, DKojgorudeckas
nupamuza, CyKkueccuss — caMmopasBUTHE NIPUpOoAHOro coodmecTBa, Kpyrosopot yriepoaa, Kpyrosopot azora,
Buocoepa.

Hupopmayuonno-KoMmMyHuKayuonHvle cpeocmea 0dyuenus

MynsTUMETUHHBIA KOMIBIOTED (C MAKeTOM MPHUKIATHBIX MPOTPaMM, TPaQHUeCcKO ONepariOHHON CHCTEMOH,
MPUBOJIOM JUIsl YTEHUS/3aIIUCH KOMITAKT-IMCKOB, ayJHWO-BHJECO BXOJaMK/ BBIXOJAMH, aKyCTHUCCKUMHU
KOJIOHKaMH1, MUKpO(OHOM 1 HaylITHUKaMH M BO3MOXHOCTBIO BbIXoJa B MIHTepHET). DKCIO3UIIMOHHBIN IKpaH.
WnrepaktuBHas/snekTporHas  jpocka. [lpuatep. Kommpopampubii  ammapar. Ckamep.  Cpencrtsa
TCJICKOMMYHUKAIIUX, BKJIIOYAIOINHUE SJICKTPOHHYIO IIOYTY, TCHGKOH(I)CPCHHI/II/I, JIOKaJIbHbIC W PETrUOHAJIBHBIC
cetH, web-kamepa.

®DopMbl KOHTPOJISI 3HAHUH

o I[I/IaI‘HOCTI/I‘-IeCKI/IC, CaMOCTOSATCJIBHBIC ITPOBEPOYHBIC U UTOT'OBLIC TECTOBLIC pa6OTI)I.

e OpOHTAIBHBIA U UHAUBUAYAIBHBIA OIIPOC.

e OT4eTHI O PAKTHYECKUM U JTa0OpaTOPHBIM paboTaM.

o TBopueckue 3ananus (3amuTa pedepaToB U MPOEKTOB, MOAETHUPOBAHUE MPOIIECCOB U OOBEKTOB).

e [Ipe3eHTaIMsI TBOPUECKUX M UCCIIEA0BATENBCKUX PA0OT C HCHONIb30BaHUEM HH(OPMALMOHHBIX TEXHOJIOTHH.
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