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®enepanbHas paboyas mporpamma no ydeOHomy mnpeamery «buonorns» (6a30BbIi ypoBeHB) (IpenMerHas
obmacte «EcTecTBeHHO-HAYYHBIE IPEIMETHI») (J1ajee COOTBETCTBEHHO — IIPOTpaMMa 0 OHOJIOTHH, ONOJIOTHS ) BKITIOYAET
TIOSICHUTEIILHYIO 3aIIUCKY, CO/IEp)KaHUue 00ydYeHNus], IIaHUpYEMble pe3yJIbTaThl OCBOCHHUS IPOrPaMMBbI O OMOJIOTHH,
TEMaTHYEeCKOe [UIAHUPOBAHHUE.

[NosicHuTeNnbHAS 3amMcKa OTpakaeT OOLmIMe LeNM W 3aJayd  U3YYeHHS OHOJIOTUH, XapaKTePUCTHKY
MICHXOJIOTUYECKUX MPEANIOCHUIOK K €€ H3yYEHUIO 00YYarOLIUMHUCS, MECTO B CTPYKType Yy4eOHOro IUIaHa, a TaKKe
MOAXO0ABl K OTOOpY COJEpIKaHMS,K ONPEIeNICHHIO TNIAHUPYEMBIX PE3yJIbTaTOB.

ConepxaHue OOydYeHHs PacKpbIBAaeT COJEpPIKATeNbHbIE JIMHUM, KOTOpBIE IPEAJararoTcsi il 00sS3aTelIbHOrO
M3yYEeHHS B KXKIOM KJlacce Ha YPOBHE CpeIHEro o0mero o0pa3oBaHusI.

[lnaHupyeMble pe3yabTaThl OCBOSHUS HPOrPaMMBI 0 OHMOJOTHH BKIIOYAIOT IMYHOCTHBIC, METAlpeIMETHBIC
Ppe3yNbTaThI 32 BECh IEPHOJ O0YUSHHUS HA YPOBHE CPEAHEr0 00ILEero 00pa3oBaHus, a TaKkKe NPEIMETHBIE JOCTIKEHUS
oOyyarorerocs 3a KakKAblid To/1 00y4eHHMsI.

MOSICHUTEJBbHASA 3AITNCKA
IIpu pa3paboTke mporpaMMbl IO OHOJOTMHM  TEOPETHUECKYI0  OCHOBY/UIS ONpENENICHHS ITOIXOMO0B K

(hOPMHUPOBAHUIO COICPIKAHUS y4EOHOrO mpeaMeTa
«buonorus»  cocraBuIn: KOHIIETITyaJIbHbIE HOJIOXKEHUS DrocC COOo B3aM000YCIIOBIEHHOCTH

esei, Conep KaHus, pe3yJIbTaTOB OO YUCHII 1 TPCOOBaHUN K YPOBHIO IOATOTOBKH BEITYCKHIKOB, IIOJIOKCHI 00 OOIIHAX
LensiX M IMPUHIMNAX, XapaKTepH3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeJHero ooOuiero oOpa3oBaHHs B
Poccuiickoii deneparyy, a Takke MOJIOKECHUS O cHeUUpHUKe OUOJOrWH, e€ 3HAYCHHUB ITO3HAHHUH JKHBOK NPUPOJIBI U
00eCTIeYeHNH CYIIeCTBOBAHHS YelIoBeuecKoro odmecTBa.CoriacHo Ha3BaHHBIM TIOJIOKCHHSIM OTIPE/ICIICHBl  OCHOBHEIE
(YHKOUU TIPOTpaMMBI 0 OHOJIOTHA U €€ CTPYKTYypa.

[Iporpamma no 6uonoruu JaéT MpeacTaBIeHHE O IeTsX, 00 o0rIel crpaterny o0ydeHHsI, BOCIIUTAHUS W Pa3BUTHS
0o0yJarommuxcss CpeAcTBaMH Y4eOHOTO IIpeaMeTa

«buonorusy, onpenenser 00s3aTeIbHOE MPEIMETHOE COAEPIKAHUE, €T0 CTPYKTYPY, paclpeelieHue Mo pas3aeiiam 1
TeMaM, PEKOMEHAYEMYIO IIOCIIeAOBAaTEIbHOCTh M3Y4EHHS y4eOHOro Marepuayja ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKHOOPa30BaTEIHHOTO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromInXCs.

B mporpamme 1o OHOJIOTHH TaKXKe YIUTHIBAIOTCS TPEOOBAHUS K TNIAHUPYEMBIM JINYHOCTHBIM, METANPEIMETHBIM U
NpeAMETHBIM  pe3yjbraraM  o0yueHHss B (OPMUPOBaHMM  OCHOBHBIX  BHJOB  y4eOHO-IIO3HABATEIbHOU
JeSITeIbHOCTH/ydeOHBIX TEHCTBHIA 00YJarOIIUXCS TI0 OCBOCHHUIO COJICPKAHHS OHOIIOTHIECKOTO 00pa30BaHMUs.

B nporpamme o 6uonorun (10 kiace, 6a30BbIil ypOBEHb) peaar30BaH MPHUHIKUI MPEEMCTBEHHOCTH B H3yYCHUH
Ovonoruu, Oyarojgapsi uYeMy B HeHl NpOCMAaTpHBAeTCs HAINPABIEHHOCTh Ha DPa3BUTHE 3HAHWI, CBSI3aHHBIX C
(bOpMI/IpOBaHI/IeM €CTCCTBCHHO-HAYYHOI'0O MHUPOBO33PCHHA, HEHHOCTHBIX OpI/IeHTaHI/If/'I JIMYHOCTH, 3KOJOTUYCCKOI'O
MBIIIUTCHUSI, TIPECTaBICHAN O 3I0POBOM 00pa3e KHU3HHA U Oepe:KHBIM OTHOIICHHEM K OKPY)KAOIIEeH MPUPOTHON Cpee.
[TosToMy Hapsiay ¢ U3ydeHHEM 00IIeOHOIOTHYSCKIX TEOPHIA, a TAKXKe 3HAHUH O CTPOSHHH KUBBIX CHCTEM Pa3HOTO paHTa
U CYHIHOCTH OCHOBHBIX MMPOTECKArOMUX B HUX ImpoueccoB B mnmporpamMmeno OHOJIOTHH YACIE€HO BHUMAHUE
WCTIOJIB30BaHHIO TIONyYCHHBIX 3HAHWN B TOBCEAHEBHOW JKM3HU U pEIICHUS MPUKIAJHBIX 3a7ad, B TOM YHCIIE:
MPO(UIAKTAKA HACIICJCTBEHHBIX 3200JIC€BaHMI YellOBEeKa, MEIUKO-TCHETHUECKOTO KOHCYJIBTHPOBAHUS, 00OCHOBAHHS
9KOJIOTHYECKH IeJIECO00Pa3HOTO TOBENCHHUS B OKPY)KAIOIIEeH NPUPOIHON Cpeie, aHajW3a BISHUSA XO3SHCTBEHHOM
ACATCIIBHOCTH Y€JIOBEKA HA COCTOAHNUE NPUPOAHBIX U NCKYCCTBECHHBIX OKOCHUCTEM. VYcunenne BHUMaHUS K npmcna)moﬁ
HATPABJICHHOCTH Y4YeOHOro mpeaMmera «BbHOIOTHS» TPOTUKTOBAHO HEOOXOIUMOCTHIO OOECICUCHUs YCIOBHH JUIS
pemeHnst OXHOM W3 AaKTyaJdbHBIX 3aJad IIKOJHHOTO OHMOJIOTHYECKOTO OOpa3oBaHHs, KOTOpas Ipennojaraer
¢dopmupoBaHHEe y OOYYAIONIMXCS CHOCOOHOCTH aJaNTHPOBATHCS K W3MEHEHHWAM TUHAMHUYHO pPa3BHUBAIOIIETOCS
COBPEMEHHOTO MHUPA.

[Iporpamma 1Mo OUMOJOTHH SBISETCS OPUEHTHPOM JUISL COCTABJICHUS Pa0OYHMX MPOTpPaMM, aBTOPBI KOTOPBIX MOTYT
MIPEATIOKUTH CBOM BapUAHT TIOCTIEIOBATENBHOCTH U3YUCHHUS W CTPYKTYpBl Y4eOHOTO MaTepuala, CBOE BUIEHHUE IMyTEH
(dopmupoBanus y ooydaronixcs 10 kracca MpeIMEeTHBIX 3HAHUH, YMEHUH U CITOCOO0B Y4eOHOH JEATSIFHOCTH, a TAKXKE
METOJIMYECKUX PEICHUH 3a/1a4 BOCIIUTAHHS U PAa3BUTHUS CPEACTBAMH YUeOHOTO mpeamera «bromorusy.

buosorus Ha ypoBHE cpeaHero obmiero oopazoBaHus 3aHUMaeT BaxxkHoe MecTo. OH oOecrnieunBaeT GOpMUPOBAHNE
y o0ydaronmxcs NpeACTaBICHU O HAyYHOW KapTHHEMHpa, paciiupser u o0oOIaeT 3HaHWS O JKMBOH MpuUpoje, e
OTIIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOW OPTaHU3AIIUH H SBOIIOIUH, CO3TAET YCIOBUS JJIS: IO3HAHUS 3aKOHOB KUBOU
IPUPOABI, (GOPMHUPOBaHUSA (PYHKIIMOHAIHHOW TPAMOTHOCTH, HABBIKOB 3I0POBOTO M 0Oe30macHOro oOpasza >KHU3HH,
9KOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIIEHHS K )KUBOU IPUPOJIE M YEIIOBEKY.

Bornbmioe 3HaueHHE OMOJIOTHS IMEET TAKXKE ISl PELICHUS BOCIIUTATEIIFHBIX M PA3BUBAIOIINX 33184 CPEIHET0 00IIEero
oOpazoBaHus, couManu3anuK oOyuaromuxcs. M3ydenue Ouosorunm obecrieunBaeT ycioBHs Uil (opMHpOBaHMS
HMHTEJUIEKTYaJbHBIX, KOMMYHHKAIIMOHHBIX W WH(OPMAINOHHBIX HABBIKOB, ACTETHUECKOW KYJIBTYPHI, CIIOCOOCTBYET
HWHTETPAIlUH OMOJIOTHIECKHUX 3HAHUH C MIPEICTaBICHUAMH U3 APYTUXy4eOHBIX TPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHIH
u reorpaduu. Ha3BaHHBIC MOJIOKCHUS O MPEIHA3HAYCHUHM y4eOHOro mpeamera «BHONOTHS» COCTABHIIM OCHOBY JUIS
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OIIpeieIICHUsI TI0IX0/10B K OTOOPY M CTPYKTYPHPOBAHHMIO €TI0 COACPIKAHUSL, TPEACTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

Ot6op conmepkanuss ydeOHoro mpeamera «buojorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C TO3UIUN
KyJIbTYPOCOOOPa3HOr0 MOAX0Aa, B COOTBETCTBUH C KOTOPHIM OOyYarolIHecsi JOJDKHBI OCBOMTH 3HAHUS M YMEHHUS,
3HAUUMbIe 11 (POPMHUPOBaHMS OOIIEH KyJIbTYpHhl, ONPEACISIONINE aIeKBAaTHOE MOBEACHHIE YEJIOBeKa B OKpYKaIOIIeH
MIPUPOIHOIT cpene, BOCTpeOOBAHHBIE B TOBCETHEBHOHN KM3HM W MPAaKTUUIECKOH aesrenpHOCTH. Ocoboe MecTo B 3TOH
CHCTEME 3HAHMH 3aHUMAIOT 3JIEMEHTHI COACPKAHUS, KOTOPBIE CITy>KaT OCHOBOH I ()OPMUPOBAHUS MPEACTABICHUIO
COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHHE MHpa M LEHHOCTHBIX OPHEHTALMSX JNYHOCTH, CIIOCOOCTBYIOIIMX
TryMaHU3alui OMOJIOTHYECKOTO0 00pa30BaHMsI.

CTpyKTypHpOBaHHE COIEpKaHMs ydeOHOro Marepuaja B IIpOrpaMMe IO OHONOTHH OCYIIECTBIEHO C Y4ETOM
MIPUOPHUTETHOTO 3HAUYCHUS! 3HAHWM 00 OTVIMYUTENBHBIX OCOOCHHOCTSX JKMUBOM IpuUpoabl, O €€ YpOBHEBOW
OpraHM3alliM U DBOJIIOIMH. B COOTBETCTBMM € 3TUM B CTPyKType ydeOHOro mnpenmera «buosiorus» BblaeneHbI
CIEAyIOIINE coAep)KaTenbHble JHHUM: «buomorms kak Hayka. MeTtompl HaydyHOTO NO3HaHUS», «KieTka Kak
Oouonormdeckas cucreMay, «Opranusm KakOHoJormdeckas cuctema», «CucremMa M MHOTooOpasue OpraHHIecKOTO
MHpay, «DBOIOLHS )KUBOU MPUPOIBI», « IKOCUCTEMBI U IIPUCYIINE UM 3aKOHOMEPHOCTI.

Iens m3ydeHus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE — OBIAJCHHEOOYHYAIOIMMUCS 3HAHUSMHU O
CTPYKTYPHO-()yHKIIMOHATIBHOW OPraHU3alNH )KUBBIX CHCTEM Pa3HOTO PaHTa M MPUOOPETEHNE YMEHUH HCIIOIB30BATh 3TN
3HAHMS U TPAMOTHBIX JEHCTBHH B OTHOIICHWH OOBEKTOB >KMBOM NPHPOABI M PEIICHHUS Pa3IHMYHBIX KU3HCHHBIX
npo0eMm.

JocTmkeHne 1enu u3ydeHus ydeoHoro npeamera «buonorns» Ha 6a30BOM ypoBHE OOECIIEUHMBAETCS PELICHUEM
CJIeIYIOIUX 3a/au:

OCBOCHHE OOYYAIOIIMMHKCS CHCTEMbl 3HAaHUH O OMOJIOTHYECKHX TEOPHUSX, YUEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX,
THIIOTE3aX, IPaBUIIAX, CIYKAINX OCHOBOH 1151 ()OPMUPOBAHNUS NPEICTABICHUH O €CTECTBEHHO-HAYYHOI KapTHHE MHpa,
0 METoJax Hay4YHOTO ITO3HAHMS, CTPOEHHWH, MHOTroOOpasMM M OCOOCHHOCTAX JKMBBIX CHCTEM pa3HOTO YPOBHS
OpraHu3anuu, BLAAIONIUXCA OTKPBITUAX W COBPEMEHHBLIX HCCICIOBAHUSIXB 6I/IOJ'IOFI/II/I;

(bopMupOBaHUE y OOy4arOUIMXCs MO3HABATENbHBIX, HHTEJUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH B mporecce
aHanM3a JaHHBIX O ITyTSAX Pa3sBUTHS B OMOJOTMHHAYYHBIX B3IJIAJO0B, HICH M MOIXOIOB K M3YYEHHIO JKUBBIX CHCTEM
Pa3HOro ypoBHSI OpraHH3aluH;

CTaHOBJICHUE Y 00Y4YaIOIIMXCs O0IEeH KyJIbTYphl, QyHKIMOHAJIBHOM IPaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSCHSITH U
OIICHUBATD SABJICHUA OKPYXKAOIIETO MHpa JKUBOH IIpUpoaAbl HAa OCHOBAHUUN 3HAaHUH U OTIbITA, MOJYYCHHBIX IIPU U3YUCHUHN
OHOJIOTHH;

(dopMupoBanue y o0ydalomMXcs YMEHHH HWIUTIOCTPUPOBATh 3HaueHHWE OHOJIOTMYECKHX 3HAHMH B IPAKTHYECKON
ACATCIIBHOCTHU Y€JIOBCKA, Pa3BUTHUCOBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U aIpO6PIOTeXHOHOFHI>i;

BOCIIUTaHKUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM JKHUBOW MPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO
OTHOIIECHUS K HEH, COOITIOACHHS STHIECKIX HOPMIIPH NTPOBEJICHNN OHOIOTHUECKHUX UCCIIEJOBAHNH;

OCO3HAHHE IICHHOCTH OWOJOTMYECKNX 3HAHUHM JJIS IIOBBIMICHUS YPOBHS OSKOJOTMYECKOW KYJIbTYpBI, JUIS
(hOpMHUPOBAHHUS HAYYHOTO MHUPOBO33PEHHUSI;

NPUMEHEHHE NPUOOPETEHHBIX 3HAHMA W YMEHHMH B TIOBCEJHEBHOW JKWU3HH JUIS OLIEHKH MOCIEJICTBUI CBOCH
JIEITEIbHOCTH 0 OTHOIICHUIO K OKPYXXKAIOIeH cpelie, COOCTBEHHOMY 370pOBbIO, 0OOCHOBAaHHME U COOJIOJICHHE Mep
MPOPUIAKTHKY 3200ICBaHUI.

B cucreme cpeanero obiero obpasoBanus «buosorusi», nzydaemasi Ha 6a30BOM YPOBHE, SIBIISETCS 00s3aTelIbHBIM
y4eOHBIM ITPEAMETOM, BXOJSIIMM B COCTABIIPEAMETHON 00s1acTi «EcTecTBEHHO-HAayYHbIE IPEAMETHD».

OO01iiee YKCII0 YacoB, PEKOMEHIOBAHHBIX s u3ydeHus Owonoruu B 10 kimacce — 34 yaca (1 gac B Hemenmo).

COJEPKAHUE OBYYEHUA



Denepanbhas pabouas nporpamma | buonorus. 10 knacc (6a30Bbiil ypOBEHB)

10 KJIACC

Tema 1. BuoJiorusi kKak HayKa

bruonornss kak Hayka. CBA3p OHOJIOTMM C  OOLIECTBEHHBIMH, TEXHHUYECKHMHUH JPYTUMH €CTECTBEHHBIMU
HayKaMmu, pumocoduelt, STUKOMH, 3CTETHKOI 1 mpaBoM. Poip0nosnoruy B OopMHPOBaHUH COBPEMEHHON HAYYHON KapTHHEI
Mupa. Crcrema OHOJIOTHYECKIX HAYK.

Meroapl TO3HaHUS JKUBOM TNpHpoOAbl (HAONIOJEHUE, SKCIEPUMEHT, OIHMCaHWe, W3MEpeHHe, KiacCU]UKarys,
MOJIETIMPOBaHKE, CTaTHCTHYECKass 00paboTKa JaHHbIX).

Hemoncmpayuu:

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

Tabnuywt u cxemol: «MeTOABI TO3HAHUS JKUBOW IPUPOABI.

Jlabopamopnwvie u npakmuueckue padomoi:

[Ipaktraeckas padora Ne 1. «Vcronp30BaHme pa3TNIHBIX METOIOB IIPH N3YUCHIH OMOJIOTHYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbI H HX OPraHU3ALMA

Kussre cucrembl (OMOCHCTEMBI) KaK TpenMeT H3y4eHus Owmomormu. OTIHYHE XUBBIX CHCTEM OT HEOpPTraHHMYECKON
MPUPOJIBL.

CpoiicTBa OHOCHCTEM U HX pa3HOOOpa3ue. YPOBHU OpPTraHM3aIMK OMOCHCTEM: MOJIEKYISIPHBIN, KIETOYHBIH, TKAHEBBIH,
OpraHU3MEHHBI!, MOMYJISIIMOHHO-BUI0BOH, SKOCUCTEMHBIH (OMOreoneHOTHYeCKuit), OMOChEepHBIN.

Hemoncmpayuu:

Tabnuysr u cxemor: «OCHOBHBIE IPU3HAKH JKU3HUY, «YPOBHHU OPraHU3aLUU >KUBOUIIPHPOIBI».

Obopyoosanue: Mmoaens Mmosexysl JTHK.

Tema 3. XumMuueckunii cocTaB H CTPOEHHE KJIETKH

XUMUYECKUN COCTaB KJIETKH. XUMUYECKUE DJIEMEHTBI: MAaKpO3JEMEHTbl, MUKPO3JIEMEHThl. Bona U MuHEpalbHbIE
BEIIECTBA.

@OyHKIMH BOABI 1 MUHEPAIBHBIX BEIECTB B KJIeTKe. [loanepikanne ocMoTHYeCKorobananca.

benkn. CocraB u cTpoeHne OenkoB. AMHHOKHCIOTHI — MOHOMEphl OenmkoB. He3zamMeHHMMblE W 3aMEHHMBIE
aMHHOKHCJIOTBI. AMUHOKHCIIOTHBIA COCTaB. Y POBHM CTPYKTYPBI OCTIKOBOW MOJICKYJIBI (IEpBUYHAS, BTOPHYHAS, TPETHIHAS
U 4eTBEPTUYHAS CTPYKTYpa). XUMHUYECKHE CBOIcTBa OenkoB. brosormueckne GpyHKnnm 6eIKoB.

®depmMeHTH — OHosloruyeckne Kartann3aTopsl. CTpoeHHe GpepMeHTa: aKTHBHBIN LEHTp, CyOcTpaTHas Cenn(pHUIHOCTb.
Kodepmentsl. Buramunsl. OTiinuust pepMEHTOB OT HEOPTaHUYECKUX KaTaln3aTopOB.

YrneBoapl: MOHOCaxapubl (TII0Ko3a, prubo3a u ae30Kkcuprbo3a), qucaxapuibl (caxaposa, JaKkTo3a) U MOoJIHCcaXapHibl
(kpaxmaJ, TJIMKOTeH, [eJUT0s103a). bruonornueckie GyHKIMN yriieBOAOB.

Jlurmuner: Tpuriuuepuasl, pocdonununst, crepounast. ['napodunbHo-rugpodoOHbIecBoiicTBa. bronoruyeckue GyHKIuM
nunuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB M JIMIHUIOB KaK HCTOYHUKOB SHEPTHH.

Hyxurennossie kucinotel: JJHK u PHK. Hykneotunbr — MoHOMepBI HyKIICHHOBBIX KUCIOT. Ctpoerne u ¢pynkuuu JJHK.
Crpoenne u ¢yuknun PHK. Buget PHK. AT®: ctpoerne u QyHKIHH.

IMuronorus — Hayka o kierke. KierouHas Teopust — mpuMep B3aUMOJCHCTBHA Ui (HaKTOB B HAYYHOM ITO3HAHUH.
MeTop! H3yUCHHUS KIIETKH.

Knerka kak nenoctHast xuBas cucrema. OOIIre IPU3HAKK KIIETOK: 3aMKHYyTasHapyxHas MeMOpaHa, monekynsl JJHK
KakK TeHETHYECKHH armapar, cucreMa CHHTe3a Oernka.

Tumel KIETOK: JyKapHOTHUecKass U mpokapuorndeckas. OCOOEHHOCTH CTPOCHHS MPOKAPUOTHYECKOH KIETKH.
Knerounas crenka Gakrepwii. CTpoeHue 3yKapHOTHUYeCKOM KieTkd. OCHOBHBIE OTJIMYHS PACTHTEIHHOW, XKUBOTHOU H
IpUOHO KIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK —  KJIETOYHass CTEHKa, TJIMKOKAJIHMKC, UX (QyHKuMU. [lna3marudeckas
MeMmOpana, e€ cBoicTBa W (QyHKiuH. lluromnasma u e€ opranouasl. OgqHomemOpanHsle opranons! kietku: OIIC,
ammapat ['onbmku, T30coMBL.  [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH: MHTOXOHJPHH, IUTaCTHIBL IIponcxokiaeHue
MUTOXOHIpUH U tutactu. Buabl mnactua. HemeMOpaHHbIe OpraHOMIBIKIETKN: pUOOCOMBI, KJIETOYHBINA [IEHTP, IEHTPHOIIH,
PEeCHUYKH, KTyTHKH. DyHKINHOPraHOWI0B KIeTKU. BritoueHwus.

Snpo — perynstopHblii neHTp kieTkd. CTpoeHMe siipa: siaepHas 000JIouKa, KapHoIula3Ma, XpPOMAaTHH, SAPBIIIKO.
XpOMOCOMBL.

TpaHCHOPT BEILECTB B KJIETKE.

Hemoncmpayuu:

llopmpemer: A. Jlesenryk, P. I'yk, T. IlIsann, M. Ilneiinen, P. Bupxos,x. Yorcon, @. Kpuk, M. Yunkusc,
P. ®pankinun, K.M. Bap.

Juacpammur: «PactipeneneHne XUMHYECKHX JJIEMEHTOB B HEXHBOW MPHUPOIE»,

«Pacmpenenenre XUMHYECKUX 3JIEMEHTOB B )KHBOH IIPUPOIELH.

Tabnuysr u cxemor: «llepuoamaeckas TaOIUIA XUMUIECKUX 3JIeMEHTOBY, «CTPOEHHE MOJIEKYJIBl BOIBI»,
«buocunTre3 Oenka», «CtpoeHne MoJeKyasl Oenka», «CtpoeHue pepmenTtay, «Hykinennosbie kucinotsl. JTHK»,
«Ctpoenue Mmonekynsl ATO», «CTtpoeHne 3ykapuoTH4ecKoi KineTkny», «CTpoeHue KUBOTHON KIeTkn», «CTpoeHue
pacTUTeNbHOU KIeTKW», «CTpOoeHUE NPOKAPHUOTHUECKON KIeTKU», « CTpOEHUE sIIpa KIETKI», «Y TIeBOABD, «JIunuab.

Obopydosanue: CBETOBOI MHKpPOCKOI, 000pyAOBaHUE AJIsI NPOBEACHUsS] HAOJIOAEHUH, U3MEPEHHH, IKCIIEPUMEHTOB,
MUKpOIIpenaparhl paCTHTEIbHBIX,)KUBOTHBIX U OaKTEepHAIbHBIX KIETOK.

Jlabopamopuusie u npaxmuueckue pabonivi:

JlaGopatopras pabora Ne 1. «M3yueHWe KaTaIUTHUECKOH aKTHBHOCTH (pepMEHTOB (Ha MpUMEpe aMWIa3bl WU
KaTajasbl)y.

JlaGoparopnast pabota Ne 2. «/3ydeHne CTpOeHUS KIETOK PACTEHUH, )KUBOTHBIX U OAKTEPHIl TOJ MUKPOCKOIIOM Ha
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TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHHUE.

Tema 4. ’Ku3HeesiTeJIbHOCTb KJIETKH

OOMeH BeriecTB, WK MeTaboIU3M. ACCHMIIIANINS (TUTACTHYSCKUI OOMEH)U TUCCUMIILLNS (PHEPTeTHISCKUI OOMEH)
— JBE CTOPOHBI EIMHOTO Ipolecca Merabonusma. Poilb 3aKOHOB COXPAHEHMS BEIIECTB M JHEPIMH B IOHUMAHUH
MeTabon3Ma.

Tuner oOMeHa BemecTB: aBTOTPOQHBIH H TeTepoTpodHEIi. Pois (epMeHTOBB 0OMEHE BEMIECTB U IPEBPALICHAN
SHEPTHUH B KIETKE.

®dotocunre3. CeeroBas u TeMHOBas (a3pl poTocuntesza. Peakimm (otocunreza. DPPeKTHBHOCTH (HOTOCHHTE3A.
3naueHue (oTocHHTE3a AN JKU3HM Ha 3emuie. BiusiHue ycnoBuid  cpesibl Ha ()OTOCHHTE3 M CIIOCOOBI MOBBIICHUS €TO
MIPOAYKTUBHOCTHY KyJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3Uupyonye 0akTepuy. 3Ha4YeHUEe XeMOCHHTE3a AJIsl )KU3HUHA 3eMIIe.

DHepreTndeckuii o0OMeH B KJIeTKe. PaciienieHne BemecTs, BbIACIEHHE U aKKYMYJINPOBaHUE SHEPIHU B KJIETKE. DTalbl
sHepreTnyeckoro oomena. ['nmukomms. Bposkenune m ero Buubl. KuciopogHoe oKHCIeHHE, WM KIETOYHOE JBIXaHUE.
OxucnurensHoe GochopummpoBanne. IPPEKTHBHOCT YHEPTETHIECKOTO OOMEHA.

Peakmuu matpraHoTo cuHTe3a. [ enerndeckas napopmanus u JJHK. Peanu3zamms reHeTHueckoi HHGOPMAIIH B KIIETKE.
I'eneTraeckuii Ko 1 ero cBoiictBa. TpaHckpumius — MatprdHbiii cuaTe3 PHK. Tpancmsamus — OnocunaTtes Oenka. DTarsl
TpaHcisnuu. KonupoBanue aMuHOKHCIOT. Poib pubocom B OnocuHTE3E Oenka.

Hexnerounsle ¢opmer xxu3Hu — BUpYCHL. VcTopus oTkpeitus Bupyco(.W. BanoBckuit). OCOOGCHHOCTH CTPOCHUS U
KM3HEHHOTO IMKJIa BUpYycoB. bakreprodaru. bonesnn pacteHui, >kHBOTHBIX M YEJIOBEKA, BBI3bIBACMbIC BUpycamMu. Bupyc
ummyHoneduinmra denoBeka (BUY) — Boszoymurens CIIMJla. OOpaTHas TpaHCKPHIIIHSA, pEeBepTasa M HHTErpasa.
[IpodunakTuka pacpoCcTpaHSHHs BUPYCHBIX 3a00JICBaHUI.

Hemoncmpayuu:

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

Tabruyst u cxemvr: «Tumsl mUTaHUY, «MeTab0IH3M», «MUTOXOHIPHUNY, « DHEPTETHUCCKHUI 00MEHY, «XIJTOPOILIACTY,
«DoTocunTe’y, «Ctpoenne IHK», «Ctpoerrne u (QyHKIHMOHUpOBaHWE TeHa», «CHHTe3 Oenkay,
lenermueckuit  kom», «Bupyce», «bakrepuodarny, «CtpoeHue n xu3HeHHBIH ki Bupyca CIIN/la,0aktepnodaray,
«Pemmukarus JTHK».

Obopyoosanue: moaemu-amunkanun «Y qeoenue JJHK u tpanckpumms», «brnocnaTes 6enkay, «CTpoeHNe KISTKIY,
mozens cTpykTypsl JTHK.

Tema 5. PasmHoOKeHHe M HHANBUIYAIbHOE PA3BUTHE OPTaHN3MOB

KieTouHbIi MK, WIA JKA3HEHHBIN UK KiaeTku. MHTepdaza u muros. I[Iporecchl, mpoTekammnme B HHTEpdase.
Pemmmukanust — peakuuss MmatpuuHoro cunrte3a JIHK. Crtpoenue xpomocoMm. XpOMOCOMHBI HAa0Op — KapHOTHII.
JlunnonaHbIl M ramIoWIHBI XpOMOCOMHBIE HaOOpBl. XpoMmaTuisl. lLluToJOrMYecKHe OCHOBBI PA3MHOXKEHHA U
HWHAWBUIYAIbHOTO PAa3BUTUS OPTaHU3MOB.

Henenne knetku — Muto3. Ctaanu Muto3a. [Iporiecchl, NpoUCXOIsIIMe Ha pa3sHBIX CTaAUAX MHUTO3a. bronorndeckuit
CMBICIT MHUTO3a.

[Mporpammupyemas rubesb KIETKH — allonTo3.

@opMBl pa3MHOXKEHMSI OpPraHM3MOB: Oecronoe W ToJIoBoe. Buapl Gecronoro pasMHOXEHUs: NeJeHWEe HaABOE,
MOYKOBaHKE OJJHO- U MHOTOKJIETOYHBIX,CIIOPOOOPa30BaHNe, BETreTaTUBHOE pa3MHOXKEHHUE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPraHU3MOB, €0 3HAUCHHUE IS CEIEKIIIH.

ITonoBoe pa3sMHOMXKEHHE, €T0 OTINIHS OT OECII0JIOoro.

Meito3. Cramum wmeifo3a. IIpomeccsl, mpoucxofsdmue Ha cragusx Medosa. IloBemeHune xpomocoM B Meiose.
Kpoccunrosep. buonorudeckuii cMbICT M 3HaU€HUE MeH03a.

l'amerorenes — mpomecc 0O0pa30BaHMS MOJOBBIX KJIETOK Yy XKHBOTHBIX. I10JIOBBIE jKene3bl: CEMEHHHKH M SHIHHKH.
OO0pa3oBaHne W pa3BUTHE IIOJNIOBBIX KIETOK — TaMeT (CIepMaTo30HI, SHIEKJIeTKa) — CHepMaToreHe3 W OOTEHe3.
OcoOEHHOCTH CTPOCHUS SAUIEKIETOK U criepMaro3ouaoB. OmiogorBoperue. [lapTeHorenes.

WnnuBuayansHOEe pa3BuUTHE (OHTOTeHE3). OMOpHOHANBbHOE pa3BuTHE (3MOpHoreHe3). OTambl SMOPHOHAIBLHOTO
PasBUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: NPOOJICHHE, TacTpyisiuus, opraHorenes. I[loctamMOproHanbHOE paszBuTHe. THITEI
MOCTIMOPHOHAIBHOTO Pa3BUTHSA: MPSIMOe, HenpsMoe (JINYMHOYHOE). BiustHnecpe sl Ha pa3BUTHE OPraHU3MOB, (hAaKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butre pactenuil. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOEHHE CEMEHHU, CTaJUH Pa3BUTHS.

Hemoncmpayuu:

Tabauyvt u cxemol: «DOPMBI Pa3MHOXKEHHUST OPTaHU3MOBY», «/IBOHHOE OIUIOJIOTBOPEHHE Y IBETKOBBIX PAaCTEHUIN,
«BeretaTuBHOE Pa3MHOKEHUE PACTCHUN»,

«[lenenne xnetku 6akTepuity, «CTpoeHHE MOJIOBBIX KIETOK», «CTpOSHNE XPOMOCOMBD,

«Knerounsrt nukny, «Pemnukanus JHK», «Muro3y, «Meio3», «lIpsimoe n Henpsamoe pa3ButTue», «l'ameroreHes y
MJIEKONUTAIONINX U YeloBeKa», «OCHOBHBIE CTAIIM OHTOTEHE3a.

Obopyodosanue: MHKPOCKOTI, MHUKpPOTIpENapaThl «CnepMaTo30uIbl  MJICKOIUTAIOIIETOY, «SinexneTka
MIIEKOTIUTatoImero», «KaprnokuHe3 B KiIeTKax KOpEIIKa JyKa», MarHUTHAas MOJENb-alIUIMKaIus «/leleHne KIeTKn»,
mogens JTHK, monens meradasHoit XpoMOCOMBI.

Jlabopamopuysie u npaxmuueckue pabonivi:

Jlaboparopnas padora Ne 3. «Habuonenre MuTO3a B KIIeTKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MHUKpOIIpenaparax.

Jlaboparopras pabora Ne 4. «/3ydyeHne CTpOeHHUS MOJIOBBIX KJIETOK Ha FOTOBBIX MUKPOIIPENapaTax».

Tema 6. HaciiencTBEHHOCTHh H H3MEHYNBOCTH OPTaHU3MOB

IIpeamer w 3agaum reHeTWKH. McTopus pa3BUTHA TEHETHKH. Ponb LUTOIOTMH M SMOPHOJIOTHH B CTaHOBJICHUH
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TCHETUKHU. BKJIax pOCCHIICKMX U 3apyOeKHBIX YYEHBIXB PAa3BUTHC ICHETUKU. METOABI TeHETUKU (THOPHUIOIOTHUCCKU,
UTOTCHETHYECKUH, MOJEKYIApHO-TeHeTHdecKkuii). OCHOBHBIE TEHETHYECKHE TIIOHATHA. | eHeTHUeckass CHMBOJIHMKA,
HCIOJIb3yeMasi B CXEMax CKpeUIUBaHUM.

3aKOHOMEPHOCTH HACIIEJOBaHUs NPU3HAKOB, ycTaHOBiIeHHBIE I'. MeHneneM. MoHOrHOpHIHOE CKpemuBaHue. 3aKoH
eanHO-00pa3usi THOPUAOB MEPBOTO MOKOJCHHA. [IpaBmiio JOMHHHPOBaHU. 3aKOH PAacIICIUICHHS MPHU3HAKOB. [ MmoTes3a
YUCTOTHI rameT. [1oyIHOE U HeMmoJIHOE TOMUHUPOBAHHE.

JdurnOpumHoe CKpeniMBaHWe. 3aKOH HE3aBHCHMOTO HACIeNOBaHHWA IPHU3HAKOB. llUTOreHeTHYecKHe OCHOBHI
JMUTHOPUTHOTO CKPEUIMBAaHUSA. AHAIM3UPYIONICE CKpelnBaHue. MCmoyib30BaHNE aHATH3UPYIOMIETO CKPCIUBAHMS IS
OTIPE/ICIICHUS TEHOTHUIIA 0COOU.

CuernieHHOe HaclneaoBaHue npu3HakoB. Pagora T. MopraHa mo cLeEIUICHHOMY HACJICOBaHUIO TeHOB. HapymieHue
CLEIUICHUS TeHOB B pe3yJibTaTe KPOCCHHTOBEPA.

XPpOMOCOMHAs TEOPHsI HACIEICTBEHHOCTU. | eHeTHUeCKHe KapThl.

l'enetuka moma. XpOMOCOMHOE OIpelneieHre TMojia. AYTOCOMBI M TOJOBBIE XPOMOCOMBL. ['OMOrameTrHele u
reTeporamMeTHble opranu3Mbl. HacnenoBaHue Npyu3HaKoOB,CLEIVIEHHBIX C TIOJIOM.

W3menunBoCcTh. Buapl M3MEHUMBOCTH: HEHACJIEACTBEHHAsT W HacleICTBEHHas. Posb cpenpl B HEHACIEANCTBEHHOM
M3MEHYMNBOCTH. XAapakTepUCTHKAa MOIMU(PHUKAIMOHHON M3MEHYMBOCTH. BapHannOHHBIA psIX W BapualioHHAs KpHUBas.
Hopma peaknum npusHaka. KonnuecTBeHHbIE M KaueCTBEHHBIE MpPU3HAKM M HMX HopMa peakuuu. CBoiicTBa
MOIU(PHUKAITMOHHON H3MEHIHBOCTH.

HacrenctBenHas, i reHOTUIIHYIECKast, I3MEHINBOCTh. KoMOMHATHBHAS MI3MEHYHUBOCTh. Mei03 1 TOJI0BOM mporiecce —
OCHOBa KOMOWHATHBHON W3MEHYMBOCTH. MyTalMOHHAsS HW3MEHUYUBOCTh. Kilaccudukanmss MyTanuii: TeHHbIC,
XPOMOCOMHBIC, T¢HOMHBIC. YacToTa M MPUYMHBI MyTaluii. MyTareHHbIC (aKTOpPbl. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacneacTBeHHol n3MmeHunBoctd H.M. BaBunogsa.

BresinepHast HacCIeICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uyenoBeka. KapuoTtum uenoBeka. OCHOBHBIE METO/BI TEHETUKU YeNIOBEKA:TeHEalI0rHueCKUid, OJIN3HEIOBBIH,
OUTOTCHETHYCCKUY, OMOXUMHUYECKUH, MONEKYIsIpHO- TeHeTndeckuii. COBpEeMEHHOE OIpeNeleHHe TEHOTHUIA:
[IOJIHOTEHOMHOE CEKBEHUPOBAaHUE, TI'€HOTUIUPOBAaHUE, B TOM uucie ¢ nomoulbto [IIIP-ananuza. HacnenctBeHHble
3a00JIeBaHUs YeJIOBEKa: TCHHBIC 0OJIC3HH, OOJIE3HH ¢ HACIICICTBCHHOM MPEAPACIIONOKEHHOCTRIO, XPOMOCOMHEIE OOJIC3HH.
Comarndeckue W reHepaThBHbIC MyTanud. CTBOJOBBIE KJIEeTKH. [IpHHIMIBI 370pOBOTO 00pa3a KWU3HH, ITHArHOCTHKH,
MPOGUIAKTAKY U JICUCHUS TeHETHUECKUX OoJe3He. MeauKo-TeHeTHIeCKoe KOHCYIFTHPOBaHHEe. 3HAUCHUE METUIIMHCKOM
TCHETHKH B MIPEIOTBPALICHUN U JICUCHIH TCHETUIECKUX 3a00JIeBaHUI YeIOBeKa.

Hemoncmpayuu:

Tlopmpemwvr: T'. Mengens, T. Mopran, I'.ne®pus, C.C. YUerBepukos, H.B. Tumodees-Pecorckuii, H.I1. BaBumnos.

Tabauyvt u cxemwvl: «MOHOTUOPUHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKas: OCHOBAY, «3aKOH PACIIEIUICHHUS U eTro
LIUTOTEHETHYECKasT OCHOBa», «3aKOH YHCTOTHI TamMeT», «JlurnbpugHoe ckpeniuBaHue», «llUToIOrHYeckre OCHOBBI
JUTHOPUIHOTO CKpeuiuBaHusy, «Meio3y», «B3aumMonelcTBUe aluleNbHBIX TeHOBY», «[€HeTWdecKkue KapThl PAacTEHUH,
JKUBOTHBIX M 4eJioBeKa», «['eHeTwka moja», «3aKOHOMEPHOCTH HACJeIOBaHUS, CIEINIEHHOTO ¢ Mojomy, «KapuoTumsl
YeloBeKa W JKUBOTHBIX», «Bumel m3MeHYHBOCTH», «MoamdukanmuoHHas H3MEHYHBOCTH», «HaciemoBanme pesyc-
(dakTopay, «['eHeTHKa TPy KpoBU», «MyTaIllMOHHAS H3MEHINBOCTE.

Obopyoosanue: MoJeTU-aNTUINKAIH «MOHOTHOPUIHOE CKpPEIIHBaHUCY,

«HenonHoe noMuHIpOBaHUEY, «AUTHOpHIHOE CKpemuBaHuey, «[lepekpécT XpoMOCOM», MUKPOCKOII 1 MUKPOTIpEapaT
«/Ipo3oduna» (HopMa, MyTaruu GOPMBI KPBIIHEB U OKPACKH Tena), repOapuii «["opox MOCEeBHOM.

Jlabopamopnyie u npaxmuueckue paooni:

Jlaboparopnas pabora Ne 5. «M3y4yenue pe3ysibTaTOB MOHOTHOPHHOTO AUTHOPHIHOTO CKPELIMBAHUS Y JPO30(DHIIbI
Ha TOTOBBIX MUKpOTIpEnapaTax».

JlabopaTopuas padora Ne 6. «M3ydeHue MOAM(UKAMMOHHOW H3MEHYHMBOCTH,IIOCTPOCHHE BAPHAIMOHHOTO Psaa U
BApPUALIMOHHOMN KPUBOW».

JlaGoparopnast pabota Ne 7. «AHanmu3 myrtanuil y Ipo30(duiabl Ha TOTOBBIXMHUKpOTNpENapaTaxy.

[paktraeckas pabota Ne 2. «CocTaBieHHEe U aHATTN3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenexuusi Kak Hayka W IpoLecc. 3apoKIeHHE celieKUud U Jomectukauus. Yuyenue H.M. BaBunoBa o ueHrpax
MIPOUCXOXKACHUSI U MHOTOOOpa3usl KyJIbTYPHBIX pacTeHUH. L{eHTpBI MPOUCXOKICHUS JOMANTHUX KXUBOTHEIX. COpT, Mopoa,
LITaMM.

CoBpeMeHHBIE METO/IBI CENICKITUI. MacCOBBIH ¥ MHITUBUIYaIbHBINH OTOOPHI B CEJIEKIIUU PACTECHUIA U )KUBOTHBIX. OLIeHKa
aKcTephepa. bIm3kopoIcTBEeHHOE CKpelnBanne — MHOpUAUHT. Ynctas nuaus. CKpenuBaHue YUCThIX TWHUH. ['eTeposuc,
uinn tudpuaHas cuna. HeponacTBeHHoe ckpemmuBaHue — ayTOpuauHr. OTmanéHHas ruOpuau3amus u e€ YyCIeXH.
HckyccTBEHHBI MyTareHe3 M IMOJIy4eHUE MOJUIUIONJ0B. JIOCTHIKEHHS CEJIeKIMH pPACTEHHH, JKHUBOTHBIX U
MUKPOOPTaHN3MOB.

buoTtexHomorusi Kak oTpacib MPOW3BOACTBA. [ €HHas WHXEHEpHWs. ODTambl co3naHus pekomOuHantHor JIHK wu
TPaHCTE€HHBIX OpraHu3MoB. KierouHas uHXEHepus.

Knerounsle KynpTypel. MUKpPOKJIOHAIbHOE pa3MHOXKeHUE pacTeHuidl. KiioHHMpoBaHUE €IbCKOXO03SHCTBEHHBIX
OpraHU3MOB. JKOJIOTHYCCKHUE U dTHYecKue mpooaeMbl. [ MO — reHeTHYecKr MOTUPUIIUPOBAHHBIC OPTraHU3MBL.

Hemoncmpayuu:

Topmpemur: HU. BaBunos, U.B. Muuypun, I'. . Kapnieuenko, M.®. 1BaHoB.

Tabnuywt u cxemor: xapra «L{eHTPBI MPOUCXOKACHUS U MHOTOOOpA3Us KYJIbTYPHBIXpACTCHUNY, «[lopolbl qOMaIIHUX
JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas rudpuamsanvs», «Pabotel akagemuka M.®D. MBaHoBay,
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Monumutonausy», «O0bEKTH OHOTEXHONOTUMY», «KIleTouHBIE KYJIbTYpHl U KIOHUPOBaHUE», «KOHCTpYHpOBaHHUE U IIEPEHOC
TEHOB, XPOMOCOM.

ObopyoosaHue: MyISKA TUIOAOB M KOPHETIIIOAOB AUKUX (GOPM M KYJIBTYPHBIXCOPTOB PACTEHUH, repOapmii
«CenbCKOX03HCTBEHHBIC PACTCHUS.

Jlabopamopmnwie u npakmuueckue pabomul:

Okckypensi «OCHOBHBIE METOMBI M JAOCTHIKCHHS CENEKIMH PAaCTEHHH M JKUBOTHBIX (HA CENEKIHOHHYIO CTAHIIMIO,
IUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH YYaCTOK,B TEIUINYHOE XO3IHCTBO, TaOOPATOPUIO arpOyHUBEPCHTETA HIIH
HAYYHOTO LIEHTPA)».

IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS TIPOI'PAMMBI I1IO BUOJIOI'MU HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUS

Cormacao ®I'OC COO ycTaHaBIHBatOTCS TPEOOBAHMS K PE3YIIbTaTaM OCBOSHHS O0yHIarOIIUMHICS IIPOTPaMM CPEIHETO
o01ero 00pa3oBaHUs: TMIHOCTHBIM, METAIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI
B cTpykType IMYHOCTHBIX pe3ylAbTATOB OCBOCHMs IpeameTa «bUOJIOrus» BbLAEICHBI CACAYIOUIME COCTaBISIONIUE:

OCO3HaHME OOYYArOIIMMUCA POCCHMCKONW TpPa)KJTaHCKOW  WIAGHTUYHOCTH — TOTOBHOCTH K  CaMOpPa3BHUTHIO,
CaMOCTOSTEIILHOCTH U CaMOOIPEICICHHUIO, HATMYUE MOTUBAIMM K OOYYCHHIO OMOJIOTHH, IICJICHAIMPABICHHOE PA3BUTHE
BHYTPEHHUX YOEXICHMH JHMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJUIMH pa3BUTHA
OMOIIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOEU JESTEIBHOCTH
[IEHHOCTHO- CMBICJIOBEIMH YCTaHOBKaMH, MPUCYIIUME CHCTEME OHOJIOTHUECKOTO 00pa30oBaHMUsl, HAIMIHE YKOJIOTHIECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTABUTH LIEIH U CTPOUTH KU3HCHHBIC TUIAHBL.

JImgHOCTHBIE pPe3ybTaThl OCBOCHUS IpeaMeTa «BHomorns) HOCTUTAlOTCAB — eIWHCTBE YIeOHOH M BOCIIUTATEIHHOM
JIEATENbHOCTH B COOTBETCTBUU C TPAJULUOHHBIMH POCCUHCKMMH COLMOKYJIBTYPHBIMH, HCTOPUYECKUMH MU JYXOBHO-
HPaBCTBEHHBIMH IICHHOCTSAMH, IIPUHATHIMU B OOIIESCTBE MPABUIAMUA M HOPMaMHU TOBEACHUS U CIIOCOOCTBYIOT IpoIeccaM
CaMOITIO3HaHUs, CAaMOBOCIIUTAHUA U CaMOpPa3BUTHA, Pa3BUTUA BHyTpeHHeﬁ MO3uun JIUYHOCTH, NATPpHUOTU3MA, YBAKCHUA
K 3aKOHY U TPaBOMOPSIKY, YSIOBEKY TpyJa M CTapIIeMy MOKOJCHHIO, B3AUMHOTO YBa)KCHHS, OCPEIKHOIO OTHOIICHHS K
KyJIbTYPHOMY HACJIEIUIO U TPaJAUIUAM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickoit @eneparuu, npupoe U OKpyKarouei
cpene.

JImuHOCTHBIE pe3yNbTaThl OCBOCHHUS yueOHOro mpenmera «bronorusy qomKHEIOTpakaTh TOTOBHOCTH U CIIOCOOHOCTh
00yUaroImuxcss PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOW BHYTPCHHEH MO3UIMEN JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHEHTAINH, IMO3UTHBHEIX BHYTPEHHUX YOEXKICHHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO
oOmiecTBa, pacuIMpeHe XKU3HEHHOTO OIBITa M ONBITaJCITEIHPHOCTH B MPOIECCE pPeali3allid OCHOBHBIX HAIpPaBIICHHH
BOCIIUTATENBLHON JEATENIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIMK O0YYArOMIETrocsi KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHUCKOTO
o0I111eCTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IpaB M 00sA3aHHOCTEH, yBa)KeHHE 3aKOHAM IPABONOPAIKA;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH [EATEIBHOCTH HPHU CO3JAaHWU Y4EOHBIX IPOEKTOB, PELICHUH YYEOHBIX U
IIO3HABATCJIbHBIX 3a7a4, BBIIIOJIHCHUU 6I/IOJ'IOFI/I‘ICCKI/IX OKCIICPUMEHTOB;

CIIOCOOHOCTH ONPEACTSATh COOCTBEHHYIO MO3UIUIO [T0 OTHOIICHHUIO K SIBICHHUSIM COBPEMEHHOM )KU3HU M O0BSICHATH €€;

YMEHUE YUYUTBIBATH B CBOUX I[CﬁCTBI/IHX HGO6XO)1I/IMOCTI) KOHCTPYKTHUBHOT'O BSaHMOI[efICTBPIH HIOI[Qﬁ C pasHbIMH
yOeXKICHUSIMH, KyJIbTYPHBIMH [IEHHOCTSIMH U COI[HATHHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IMPOIECCE COBMECTHOTO BBHINOJNHEHUS YYEOHBIX, IO3HABATEIBHBIX |
HCCIICIOBATEILCKUX 3a/1a4, YBaXKUTEIBHOTO OTHONICHHS K MHEHHIO ONIIOHCHTOB MPU OOCY)KICHHU CIIOPHBIX BOIPOCOB
OHMOIIOTUYECKOTO COJICPKAHNUS;

FOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JESITEILHOCTH;

2) NaTPHOTHYECKOro BOCHUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHHCKON I'pakIaHCKOH MICHTHIHOCTH, TATPHOTH3MA, YBAKCHHS K CBOEMY HApOAy, UyBCTBa
OTBETCTBEHHOCTH Tmiepes; PonuHOM, ropaocTu 3a cBoit kpaid, cBoto PoinHy, CBOM SI3bIK U KYJIBTYPY, IPOLLIOE U HAcTOsIIEe
MHOTOHaIlMOHAaIbHOI 0 Hapoaa Poccuu;

IEHHOCTHOC OTHOIONCHUE K IPUPOAHOMY HACICIAUIO W TMaMATHUKaM IIPUPOJAbI, JTOCTUXKCHUAM Poccun B HayKe,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTD OLICHHUBATh BKJIA pOCCHﬁCKHX y‘{éHI:.IX B CTAaHOBJICHUE W PA3BUTHUC 6I/IOJ'IOFI/II/I, IIOHHUMAaHUs 3HAYCHUS
OHOJIOTHH B TTO3HAHWU 3aKOHOB MPHUPOJIBI, B )KU3HU YCIOBEKA H COBPEMEHHOTO O0IIIEeCTBA;

uzelHas yOe:K IEHHOCTh, TOTOBHOCTD K CIIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €TI0 CYAB0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIHUTAHUA:

OCO3HAHKE JYXOBHBIX IICHHOCTEH POCCUIICKOro Hapoia; chOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUCCKOTO
[IOBEACHHUS;

crocoOHOCTh OIIEHUBATh CUTYAIHIO ¥ IPUHIMATh OCO3HAHHBIE PEIICHHNS, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U LIEHHOCTY;

OCO3HAHHE JITYHOTO BKJIa/1a B TOCTPOSHUE YCTOWYHBOTO OYAYIIEro; OTBETCTBEHHOE OTHOIICHHUE K CBOUM POJUTEIISM,
CO3JJaHMI0 CEMbU Ha OCHOBE

OCO3HAHHOTO MIPUHATHS LICHHOCTEH CEMEHOM KU3HU B COOTBETCTBUU C TpaaulMsiMu Hapoaos Poccuu;

4) 3CTeTHMYecKOro BOCHUTAHMSI:
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9CTETHYECKOE OTHOIIEHHE K MUPY, BKJIFOYast SCTETHKY ObITa, HAyYHOTO M TEXHMYECKOTO TBOPYECTBA, COPTa, TPYIa,
0O0IIECTBEHHBIX OTHOIICHHH;

MTOHMMaHHE YMOIOHAIBHOTO BO3ACHCTBUS )KUBOH IIPUPOJIBI M €€ IEHHOCTH; TOTOBHOCTH K CAMOBBIPAXKECHHIO B Pa3HBIX
BH/IaX UCKYCCTBA, CTPEMJICHHE TIPOSIBIISTH

Ka4eCcTBa TBOPUECKOH JTHIHOCTH;

5) ¢usnueckoro BocnuTaHus, GopMUPOBaHUs KYJITYPbI 310POBbS H IMOLMHOHAILHOIO GJ1ar0NOIyYHs:

MTOHUMAaHHE U Peaji3alys 310pOBOr0 U O€30MacHOTO 00pa3a XKHU3HH (340POBOE MUTAHNE, COOIOICHHE THTHEHNIECKIX
NpaBWJI U HOPM, COQIAHCHPOBAHHBIM PEXUM 3aHITUH M OTABIXA, peryysipHas (u3HdYecKas aKTHBHOCTH), OEpEXHOro,
OTBETCTBEHHOT'OM KOMIIETCHTHOTO OTHOIIEHHS K COOCTBEHHOMY (DPM3HYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

MOHMMaHHE LIEHHOCTH NPaBWJI WHAWBUIYalIbHOTO W KOJUIEKTUBHOTO O€30MacHOTO MOBEICHHS B CHTYaIHAX,
YTPO’KAOILIHX 3I0POBBIO M )KU3HU JIFOJIEH;

0CO3HAHHE MOCIIEICTBUI M HEMIPHUATHS BPEAHBIX MTPHUBBIYEK (YIMOTPEOICHUSAIKOT0JIsl, HAPKOTHKOB, KypEeHH);

6) TpyaA0BOro BOCHHUTAHMSI:

TOTOBHOCTb K TPY/Y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTh K AaKTHBHOH MEATEIPHOCTH TEXHOJIOTMYECKOHM M COIMAIbHON HANpaBICHHOCTH, CIIOCOOHOCTH
WHHIIUPOBATH, ITIAHUPOBATH M CAMOCTOSTEIBHO BBIIOTHATH TAKYIO AESTCIBHOCTH;

MHTEpPEC K Pa3IHYHBIM chepaM npodeccCHOoHaNBHOM AeITeIbHOCTH, YMEHHECOBEPIIaTh OCO3HAHHBIN BEIOOp Oymymien
npodeccun U pearn30BbIBaTh COOCTBEHHBIC )KN3HEHHBIC IIIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSKEHNH BCEH JKU3HM;

7) 3KOJOTHYeCKOT0 BOCIIHTAHMS:

9KOJIOTMYECKH 1IeJiecO00pa3Hoe OTHOIIEHWE K TNPHPOAE Kak HCTOYHHMKY J>KM3HM Ha 3emile, OCHOBe e
CYIIECTBOBAHUS;

MOBBIIIEHHE YPOBHS 3KOJIOTMYECKON KyJIbTYphl: NMPHOOpPETEHHE OIBITA INIAHMPOBAHUSA IOCTYIKOB M OLEHKH HX
BO3MOJKHBIX TIOCIIEJICTBUI JUIsl OKPYKAIOLIEH Cpe/ibl;

OCO3HAHHE TI00aTBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOIeM U MyTeH MX peleHus;

CHOCOOHOCTh HMCIOJIB30BAaTh MPHOOpETacMble NPH M3YYCHUN OMOJOTWH 3HAHUS M YMEHUS NIPH PELICHHH HpolieM,
CBSI3aHHBIX C PAIlOHAJBHBIM IIPHUPOIOINOIH30BaHNEM (COOMIOCHNE MPABUI MOBEACHUS B NPHUPOJAE, HANPABICHHBIX Ha
COXpaHEHHE PaBHOBECHS B 9KOCHUCTEMAX, OXpaHy BHIOB, SKOCHCTEM, OHOC(EpHI);

aKTHBHOE HENPHUATHE AEHCTBUI, MPHHOCAIINX BPEA OKPYXKAIOIIEH MpPUPOTHON cpexe, yMEHHE NPOrHO3MPOBAaTh
HEOIaronpuATHBIE SKOJIOTHYECKHE MOCIEACTBHS IPEAPUHIMAECMBIX IEHCTBUI U IIPEIOTBPAINATh UX;

HaJIMYUC Pa3BUTOr0 SKOJOTMYCCKOTO MBIIIJICHUA, 9KOJIOTUUECKOM KYJbTYpPbI, OIIbITA ACATCIBHOCTU 9KOJIOTHUUYECKOM
HapaBJICHHOCTH, YMCHUA PYKOBOJACTBOBATHLCAUMU B HOSHaBaTeHBHOﬁ, KOMMyHHKaTHBHOﬁ n COL[I/IaHLHOﬁ IIpaKTUKE,
TOTOBHOCTHUK Y4aCTHUIO B HpaKTH‘IeCKOﬁ JACATCIBHOCTHU 9KOJOTUYECKOMN HarmpaBJICHHOCTU;

8) HEeHHOCTH HAYYHOrO MO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHO
MPaKTHKH, OCHOBAHHOTO Ha JIMAJIOTe KYJIbTYp, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B ITOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOW KYJNBTYPbl KaK CpEJICTBA B3aWMOACHCTBHUSI MEXIy JIIOABMH H
TIO3HAHMS MHPA;

TIOHUMaHUe crennUKN OMOJOTMH KaK HayKH, OCO3HAaHUs e€ ponr B ()OPMUPOBAHHMU PAIMOHAIBHOTO  HAYYHOTO
MBIIIJICHUSI, CO3JaHWM  IIEJIOCTHOTO  MPEACTABICHUsI 00 OKpPYXKaIOlIeM MHUpE Kak O €AMHCTBE IPHPOIbI, YEIOBEKA 1
o01ecTBa, B TO3HAHUH ITPUPOIHBIX 3aKOHOMEPHOCTEH M PEeLIeHNH POOJIeM COXpaHeHHs IPUPOJHOTO PABHOBECHS;

y6e)K}1éHHOCTI) B 3HAYUMOCTH OHOJIOTHH JUIsA COBpeMeHHOﬁ IUBUJIN3AalUH: oOecrieueHns HOBOTO YPOBHs pa3BUTHUA
MEIMIUHBI, CO3JaHHE TIEPCIEKTUBHBIX OHWOTEXHOJIOTHH, CIOCOOHBIX pemaTh pPecypcHble NPOOIEeMBl Pa3BUTHA
YeJI0BEYECTBA, IIOMCKA IyTeH BBIXOa U3 III00aIbHBIX AKOJOTHYECKUX Mpo0IeM 1 o0ecTiedeHns Iepexoia K yCTOHNIHBOMY
Pa3BUTHIO, PALIMOHATIHHOMY HCIIOJIE30BAHHIO ITPUPOIHBIXPECYPCOB U (POPMHUPOBAHNIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTL B  IOJYYCHUHU OMOJIOTMYECKAX 3HAHWH B eisiX ITOBBIIICHUS 0611_[6171 KYJIbTYPBI,
€CTECTBEHHOHAYYHOH IpaMOTHOCTH, KaK COCTAaBHOM 9acTH (QYHKIIMOHAIEHOW TPAaMOTHOCTH 00ydaromuxcs, (opMHpyeMOi
IIPU U3Y4E€HUHNONOJIOTHY;

MIOHMMaHUE CYIIHOCTH METOIOB IO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh
NoJTydaeMble 3HAHUS Ul aHaJIM3a M OOBSICHEHMS SIBICHHUH OKPY)KAIOIEr0 MHpa M MPOUCXOIIINX B HEM H3MEHEHHH,
yMeHHUe JienaTh 000CHOBaHHBIE 3aKIIIOUCHHSI Ha OCHOBE HAy4YHBIX (DAKTOB W MMEIOMIMXCS JAHHBIXC IIEJBIO TOYYEeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTB CaMOCTOSITEIIFHO UCIIOIb30BATh OMOJIOTHUECKHE 3HAHUS IS PEIICHUSIPOOJIEM B PeabHBIX )KU3HEHHBIX
CUTyalnuax;

OCO3HAHHE LEHHOCTH HAY4YHOW MAEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIISITH IIPOCKTHYIO M HCCJIENOBATEIbCKYIO
JACATCIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIC,

TOTOBHOCTb M CIIOCOOHOCTH K HEIPEPhIBHOMY 00pa30BaHUIO U CAaMOOOPa30BaHMUIO, K aKTHBHOMY IIOJIyYSHUIO HOBBIX
3HaHMH 10 OMOJIOTHU B COOTBETCTBUH C KM3HEHHBIMU IOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble  pe3yJibTaThl OCBOGHUS ydeOHOro mnpeamera «buoioOrms» BKIIOYAIOT: 3HAYUMBIE IS
(OpMHPOBaHUsT MHUPOBO33pEHHsI O0YYaIOUIMXCS MEKANCUMIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIeHayYHbIE ITOHSATHS,
OTpaXKAIOIINE LEJIOCTHOCTh HAYYHOH KapTHHBI MUpa M CHENU(PUKY METOAOB MMO3HAHHS, UCIIOJIb3YEMBIXB €CTECTBEHHBIX
HayKax (BeILEeCTBO, JHEPIHs, SBJICHHUE, IPOLIECC, CUCTEMa, HAyYHbIH (aKkT, MPUHLIHUIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIelOBaHHE, HaONIOJCHUE, HM3MEPEHHE, DKCIIEPUMEHT W JpPYIHX), YHHUBEpCalbHbIE YYEOHBIC IEHCTBHS
(mo3HaBatenbHBIC, KOMMYHHUKATUBHBIC, PETYISITUBHBIE), 0O0ecTieunBamuehopMUpoBanre GyHKITHOHATHHON IPaMOTHOCTH
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W COLMAJIPHOH  KOMIIETCHLIMHM  OOYYalOIIMXCs,  CIIOCOOHOCTh  OOY4YalOIIMXCS ~ HMCHOJB30BaTh  OCBOCHHBIE
MEXIUCIHUIUIMHAPHBIC, MHPOBO33PEHUSCKHE 3HAHWS W YHUBEpCANbHBIE y4eOHBIC ICHCTBUS B IIO3HABATEIHHOM W
COLIMAJIbHOM NPaKTHUKE.

Ilo3naBaTenbHbIe YHMBepCAJIbHble y4eOHble eiiCTBMSA

ba3oBble Jloruyeckue JecTBus:

CaMOCTOATENFHO (POPMYITHPOBATE M aKTyaJIM3UPOBATH POOIEMy, pacCMaTPUBaTh €€ BCECTOPOHHE;

WCTONB30BaTh IPH OCBOCHWM 3HAHWKA TPHUEMBI JIOTHUECKOTO MBINUICHUS (aHANHM3a, CHHTE3a, CpaBHCHHS,
knaccudukanuy, oO0OIIEHNs), PaCKPHIBATE CMBICI OMOJIOTMYECKUX MOHATHH (BBIAENSATH MX XapaKTEpHBIC IPHU3HAKH,
yCTaHaBJIUBATh CBS3U C APYTMMHU HOHATHIMU);

OMpeneNnaTh LEeNU AEATENbHOCTH, 3aJaBas MapaMeTpsl U KPUTEPUU HUX JOCTHKEHHUS, COOTHOCUTh PE3yJIbTAThl
JIESITeNIBHOCTH C MIOCTAaBJICHHBIMH 1IEJIIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHE OHTHUS s OOBSICHEHHS (DAKTOB U SIBJICHUI )KUBOHIIPUPOIBI;

CTPOUTPH JIOTHYECKUE PACCYXICHUs (MHAYKTUBHBIE, JIEIYyKTUBHBIC, [0 aHAJIOT'MH), BBIABIATH 3aKOHOMEPHOCTH M
MIPOTHBOPEUHS B PACCMAaTPUBACMBIX SIBJICHUAX, (POPMYIHPOBATH BBIBOJBI U 3aKIFOUCHUS;

NIPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA AJIsl IPEICTABICHUS CYLIECTBEHHBIX CBSI3€l U OTHOLUIECHUN B H3y4aeMbIX
Onomorndecknx OOBEKTaX, a TaKXKe INPOTHBOPEYHI pPa3HOTO pPOMa, BBIABICHHBIX B Pa3lWYHBIX HH()OPMAIHOHHBIX
HCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH pEIICHUS MPoOJIeMbl ¢ YUETOM aHallM3a HWMEIOIINXCS MaTePUABHBIX M HEMaTepHAITbHBIX
pecypcos;

BHOCHUTB KOPPEKTHBHI B ACSATEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3Y/IbTATOB IIEJISIM, OLIEHHBATh PUCKH MTOCIIEICTBUH
JIeSITeNTbHOCTH;

KOODJMHUPOBAaTh ¥ BBINOJNHATH paboTy B YCIOBHAX pPEAIbHOTO0, BHPTYyaJbHOTO W KOMOWHHPOBAaHHOTO
B3aUMOJCHCTBUS,

pa3BHBaTh KPEaTUBHOE MBILUICHNE MIPU PELICHUH KU3HEHHBIX MTPOOJIeM.

BasoBble ucciaenoBare/bCKHe 1eiiCTBUA:

BIIA/ICTh HABBIKAMH YYeOHO-HMCCIEIOBATENBCKON W MPOEKTHOW IeATENFHOCTH, HaBBIKAMHU pPa3peIIeHUs MpooieM,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIEHOMY IIOMCKY METOJOB PEIICHHS MPAKTUICeCKUX 3aad, MPUMEHCHHIO
Pa3IUYHBIX METOJIOB TIO3HAHHUS,

HCTIOJIB30BaTh PA3IMYHBIC BUIBI ICATEIFHOCTH MO TIOJTYYESHIIO HOBOTO 3HAHUS, CTOMHTEPIIPETAIIH, IPEOOPa30BAHUIO
1 IPUMCHEHUIO B YICOHBIX CUTYallUsAX, B TOM YHCIICTIPH CO3IaHIH YICOHBIX H COIUANBHBIX IPOCKTOB;

(bopMHpPOBaTh HAYYHBIH THIT MBILUICHHUS, BJIaJIETh HAYYHOI TEPMHHOJIOTHEH, KIIOYEBBIMU TIOHATUSIMU U METOJAMHU;

CTaBUTH U GOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4X B 00pPa30BaTEIBHOM AEATEIbHOCTUH KU3HEHHBIX CUTYaIUX;

BBISIBJIATh IPUIMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTAThIUIIOTE3Y €€ pelIeHHs, HaXOIUTh
apryMeHTHI U TOKa3aTeNbCTBA CBOMX YTBEP)KACHNUH,3a/1aBaTh TApaMeTPhl U KPUTEPHH PEIICHUS;

aHAJM3UPOBATh TOJYYEHHBIE B XOJE PEIISHHsS 3aJa4ddl Pe3ylbTaThl, KPUTUYECKH OIICHMBATh MX JOCTOBEPHOCTb,
IIPOTHO3MPOBATH M3MEHEHNE B HOBBIX YCIOBHUSX;

JIaBaTh OILICHKY HOBBIM CHTYaIllHsM, OICHUBATh MPHOOPETEHHBIN OIBIT; OCYIIECTBILATH IETICHANIPABICHHBIN TOMCK
MIEPEeHO0Cca CPEIICTB U CITIOCOOOB ICHCTBHS

B MPO(PECCHOHATBHYIO CPENY;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO H MPAKTHICCKYIO OOIACTIKU3HE IS TEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHISI U3 Pa3HBIX MIPEIMETHBIX O0JIACTEH;

BBIJIBUTAaTh HOBBIE WAEH, NIPeIaraTh OPUTrHHAIIBHbIE TIOAXO0/IbI M PEIIEHHS, CTABUTHIIPOOIEMBI U 3a0a4H,
JIOTTyCKAIOIHe aJbTePHATUBHBIC PEIICHHS.

Pa6ora ¢ undopmanueii:

OpUEHTHPOBAThCSA B PA3NWYHBIX HMCTOYHHKAX HH(pOpMamuu (TEKCTe y4eOHOro IOCOOMS, Hay4HO-TOIMYJISPHOU
JIUTEeparype, OMONIOTHIECKHX CIIOBAPSAX M CIPABOYHHUKAX,KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAIN3UPOBAThH
nHPOPMALIMIO PA3MUYHBIX BHAOB M (OpM TpencTaBieHHsS, KpPUTHYECKH OIEHUBATh €€ IOCTOBEPHOCTh W
HEMPOTUBOPEUNBOCTE;

(opMyITHpOBATh 3aIPOCHl ¥ NPUMEHSTH PAa3JIMYHbIE METOABI IIPHU MOMCKE U 0TOOpe OMOJIOTHYECKOH MH(pOpManuy,
HEOOXOAMMOH JUIsl BHITIOJIHEHUS Y4eOHBIX 33/1a4;

IPUOOpETaTh OMBIT UCTIOIB30BAHNS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, COBEPIIEHCTBOBATH KYJIBTYPY
AKTUBHOT'O UCIIOJIb30BaHUS PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSTENILHO BBHIOMPATh ONTHMAIBHYIO (OPMY IIpeAcTaBiIeHUs OHosornyeckoiinadopmanun (cxeMmsl, Tpaduky,
JTUarpaMMBbl, TaOIHIIBI, PUCYHKH U IPYyTOE);

HCTOJIB30BaTh HAYYHBIA S3BIK B KAayecTBE CpPEACTBAa HpU paboTe ¢ OHMONOTrHYecKor HH(OpMAIMen: MPUMEHSThH
XUMHUYECKHe, (PU3NUeCKne 1 MaTeMaTHIECKHEe 3HAKH U CUMBOJIBI, (DOpMYITbI, a00peBHaTypy, HOMEHKIIATYPY, HCIIOIb30BaTh
1 Ipeo0pa3oBEIBATE3HAKOBO-CUMBOIMYECKHE CPECTBA HATIISITHOCTH;

BJIAJICTh HAaBBIKAMH PACIO3HABAHUS W 3aIIUTHI HHPOPMAIIUH, HHPOPMAIHOHHONW 0€30MMaCHOCTH JIMIHOCTH.

KoMMyHUKAaTHBHBIE YHMBepcajJbHble y4ueOHbIe AelcTBUSA

Obmenne:

OCYILIECTBIISITh KOMMYHHKAllMM BO Bcex cdepax >KU3HH, aKTHBHO Yy4YacTBOBATh B JHAJIOre WM JAUCKYCCHH IO
CYyIIECTBY OOCY)XIaeMOH TeMbl (yMEHHME 3a7aBaTh BOIPOCHI, BBICKAa3bIBaTh CYXICHUS OTHOCHUTEIBHO BBINOJHCHHUS
IpeularaéMoi 3afauu, yUuTbIBaTh HHTEPECHI U COINIACOBAHHOCTH MO3ULMI IPYTUX YYaCTHUKOB AMANOTa UIN AUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHbIE CpeJACTBA OOLICHWS, MOHMMATh 3HAYCHHUE COLMANBHBIX 3HAKOB, IPEIIOCHUIOK
BO3HHUKHOBEHUS KOH(IMKTHBIX CUTYyaIllil, yMETh CMTYaTh KOH(INKTH 1 BECTH IIEPETOBOPEI;
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BJIAJIETh Pa3JIMYHBIMH CrIoco0amMM OOLIEHUS U B3aMMOAEHCTBHUS, IOHMMATh HAMEPEHHMS JIPYTUX JIOJICH, IpOsBISATH
YBaKHUTEJIPHOE OTHOIICHHE K COOECEIHHKY MB KOPPEKTHOH (hopMe POpMYIHPOBATH CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOJIB30BAHIEM S3BIKOBBIXCPECTB.

CoBMecTHas 1eSITeJIbHOCTD:

MIOHMMATh W WCIOJB30BaTh MPEHUMYIIECTBA KOMAHAHOW M MHANBUAYalNbHONW PabOTHINIPU PEIICHUH OHOJIOTHYECKOH
mpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTH IPHUMEHEHUS IPYIIOBEIX (OpM B3aMMOICHCTBUS TpPH pPEMICHHH y4eOHOM
3a1a4m;

BBIOMpATh TEMATHKY M METO/bI COBMECTHBIX ACHCTBUI ¢ y4ETOM OOIIMX HHTEPECOBU BO3MOXKHOCTEH Ka)JOTro WieHa
KOJUICKTHBA;

MIPUHUMATh LIEIH COBMECTHON AEATENBHOCTH, OPraHU30BHIBATH U KOOPAMHHUPOBATH IEHCTBUA MO €€ NOCTHKEHHIO:
COCTaBJIATH IUIAH ACHCTBHUI, paclpeneNsiTh PoJiM ¢ Y4ETOM MHEHUI y4YacTHHMKOB, OOCY)XIATh PE3YJIbTaThl COBMECTHOW
paboThl;

OLICHMBaTh KaueCTBO CBOETr0 BKJIaAa M KaKIOTO YYaCTHHKAa KOMaHAbI B OOIIMI pe3ynpTaT mo pa3paboTaHHBIM
KPHUTEPHSIM;

MIpeAIaraTth HOBBIE IIPOCKTHI, OLICHUBATh M/CH C MO3UIUH HOBU3HBI, ODUTHHAIBHOCTH, IPAKTHIECKON 3HAYUMOCTH;

OCYIIECTBIISITh ITIO3UTUBHOE CTPATETHYECKOE IOBEACHWE B pA3IMYHBIX CHTYalMsAX, NPOSBIATH TBOPUYECTBO H
BOOOpaXCHHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHble yHUBepcajibHble Yy4YeOHble AeilcTBHUS

Camoopranuzanms:

UCIIONIb30BaTh OMOJIOTHYECKHE 3HaHWS JUIS BBISIBICHHS IPOOJEM M WX DEIICHHSB JKU3HEHHBIX M Y4EOHBIX
CUTYAaIHX;

BBIOMpATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHHH 1IEJIEBBbIE M CMBICJIOBBIC YCTAHOBKU BCBOUX JEHCTBUSX M MOCTYIKAX I10
OTHOIIEHUIO K HBOH MPUPOJIE, CBOEMY 310POBBIO U 310POBBIO OKPYKAIOILIUX;

CaMOCTOSTENILHO OCYILECTBJIATH ITO3HABATEIbHYIO AEATEIbHOCTD, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
COOCTBEHHBIE 3a/1a4U B 00pa30BaTENIbHOM JEATEIFHOCTH U KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSATENIBHO COCTABIATh IUIAH pEHmICHUs MpoOieMbl ¢ Y4€TOM HMEIOIINXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTEHUI;

JlaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacupaTh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX IIPEIIOUTCHUH;

JieTIaTh OCO3HAHHBIH BBIOOpP, apryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH3a PELICHHE;

OIIEHUBATh NPHOOPETEHHBIH OTIBIT;

cHocoOCTBOBaTh (POPMUPOBAHHIO M MPOSBICHUIO HIMPOKOW SPYIUIMU B pPa3HbIX OOJACTAX 3HAHUH, MOCTOSHHO
MIOBBIIIATH CBOM 00pa30BaTENIbHBIN M KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHUTYaIlMsM, BHOCUTh KOPPEKTHBHI B JESATEIHHOCTh, OI[CHHBATh COOTBETCTBHE PE3YIbTATOB
LEJISAM;

BJIAJICTh HAaBBIKAMM II03HABATENILHOM peQUIEKCMH KaK OCO3HAHHS COBEPIIAEMBIX ICHCTBUH W MBICINTEIBHBIX
MIPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHHWH, MCIIOIH30BaTh NMPUEMBI peIEKCHN AJsI OLIEHKH CHTYalluu, BHIOOpa BEPHOTO
pelIeHus;

YMETh OILICHUBAaTh PUCKH M CBOEBPEMEHHO NPUHUMATH PEIICHHS M0 NX CHIDKCHHUIO; IPUHAMATh MOTHBBI 1 apI'yMEHTBI
JIPYTHX ITPY aHAIN3E PE3YIITaTOB AEATEIEHOCTH.

IIpunsTHe cedst U APyrux:

MIPUHUMATH ce0s1, TOHUMas CBOM HEJJOCTAaTKH U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI Hf apT'yMEHTHI IPYTUX PU aHAJIN3€ Pe3yIbTaTOB IEATEIHHOCTH;IPIU3HABATE CBOE IPABO U IIPaBO
JIPYTHX Ha OIINOKW;

pa3BUBaTh COCOOHOCTH MOHUMATh MUP C IO3HUIIUHU APYTOTO YEIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[MpeameTHbIe pe3yibraTel ocBoeHus nporpamMMbl COO no 6nosnoruu Ha 6a30BOM ypOBHE BKIIIOYAIOT CrIEIU(UUECKHE
JuIsl yaeOHoro npenmera «bHoNOrus» Hay4YHbIe 3HAHUS, YMEHHS M CIIOCOOBI AEHCTBHUII 10 OCBOEGHHIO, MHTEPIIPETANU U
peoOpa30BaHMIO0 3HAHWHM, BUJBI AEATEIHHOCTH IO IOJYYCHHUIO HOBOTO 3HAHHS M NPUMEHEHHIO 3HAaHWH B Pa3iIMYHbBIX
YUeOHBIX CUTYalMsX, & TAKKE B PEAIBHBIX XKM3HEHHBIX CUTYaIUsAX, CBA3aHHBIX ¢ Onojorueil. B mporpamme npenmerHblie
Pe3yNbTaThl IPEJICTABIEHBI 110 T01aM 00y4YeHusI.

[TpeaMeTHBIE pe3ynbTaThl OCBOEHHS ydyeOHOTO npenmera «buonorus» B 10 Kaacce JOMKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWH O MecTe€ M POJM OHMOJIOTMM B CHCTEME HAyYHOTO 3HAHUS €CTECTBCHHBIX HayK, B
(hOpMHUPOBAHNH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUPa U HAYyYHOT'O MHPOBO33PEHHS, O BKJIAI€ POCCHICKHUX H
3apyOeKHBIX yUYEHBIX - OHMOJIOTOB B pa3BUTHE OHMOJOTHWH, (DYHKIIMOHAJIHHOH TI'PAaMOTHOCTH YEJIOBEKa IS PEIICHHS
KI3HCHHBIX 3a/1aY;

YMEHHE pacKpbIBaTh COJEpPKaHHE OMOJIOTHUECKHX TEPMUHOB M MOHATHH: XW3Hb, KJIETKA, OPraHU3M, METaO0IN3M
(oOMeH BemiecTB W TPEBpAIEHUE SHEPTHH), TOMEOCTa3 (CaMOpETryJsius), YPOBHEBAas OpPraHM3AIWs >KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE (PETPOILYKIINS ), HACIEACTBEHHOCTh, U3MEHYNBOCTD, POCT U Pa3BUTHE;

yMEHHE u3/araTb OWOJIOTHYECKHE TEeOpuH (KJIETOYHAs, XPOMOCOMHas, MYTAallMOHHAas, LEHTpalbHas JorMa
MoJieKyJisipHol Ouonorun), 3akousl (I. Mennens, T. Moprana, H.J1. BaBuiosa) n y4uenust (0 neHTpax MHOrooOpasus u
MIPOMCXOXKAEHUSI KyJIbTYpHBIX pactenui H.M. BaBuioBa), onpenensTe TpaHUIBl HX HPUMEHHUMOCTH K KHBBIM
cucreMam;

YMEHHE BIaJeTh METOJAMHU HAyYHOTO ITO3HAHHS B OMOJIOTHU: HAOIIOACHUEN OMHCAHHUE KUBBIX CHCTEM, IIPOLECCOB
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U SIBIICHUIl, OpraHmM3aunds ¥ MPOBEIACHHE OHOJOrMYECKOTO OSKCICPUMEHTA, BBIABIKCHHE THIOTE3bl, BBISBICHHEC
3aBHCHMOCTH MEXIy UCCIIEAYyEeMbIMH BEJIMYNHAMH, OOBSICHEHHE IOITYyYECHHBIX PEe3YJIbTaTOB, HCIIOIb30BAHHBIX HAyYHBIX
NOHATHH, TEOPHH M 3aKOHOB, YMCHHE JellaTh BBIBOABI HA OCHOBAHHH IOJTYYECHHBIX PE3yJbTaTOB;

YMCHHE  BBIICIATh CYIISCTBCHHbIE IIPU3HAKH BHPYCOB, KIETOK IPOKApHOT U JYKAapUOT, OMHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPraHU3MOB, OCOOCHHOCTH NPOIIECCOB: OOMEHa BEIECTB W IPEBpalleHHs SHEPIrHU B KIETKE,
(GoTOoCHHTE3a, IUIACTUYECKOTO M JHEPreTHYeckoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meio03a, OIUIOJOTBOPECHUS,
Pa3MHOXKeHUsI, HHANBHIYaJbHOTO Pa3BUTHUS OpraHn3Ma (OHTOTeHe3);

YMEHHE MPUMEHSIThH MOJYyYCHHbIC 3HAHUS Ui OOBSCHCHUS] OMONOTMYECKHX MPOIECCOB W SBICHUH, A MPUHATHS
MPaKTHYECKUX PEUICHHH B MOBCETHEBHOH JKM3HU C IIENBI0 O00ECTeUeHHs 0E30MacHOCTH CBOETO 30POBbS U 3[0POBbs
OKPYXKAIOIINX JFOJCH, COOMIONCHUS HOPM TPAMOTHOTO TMOBEICHHS B OKPY)XKAIOUICH MPHUPOTHOH Ccpeje, MOHHMAaHHEe
HEOOXOJMMOCTH HCIOJB30BaHHS JOCTH)KCHH COBPEMEHHOW OHONOTMH ¥ OHOTEXHONOTMH [UI palHOHANIbHOTO
TPUPOIOTIONE30BAHNUS;

YMECHHE pelIaTh 3JICMEHTapHbIC TeHETHYECKHE 3aJayd Ha MOHO- M JUTHOPHIHOE CKpPEIIMBaHHE, CLEMJICHHOE
HACJICIOBAaHHE, COCTABIIATH CXEMBl MOHOTHMOPHIHOTO CKpPCIIMBAHUS Ul NPEACKa3aHUs HACJICIOBAaHUSA IPH3HAKOB Y
OpraHU3MOB;

YMCHHE BHINIONHATH JTaOOpaTOpPHBIE W MpaKTHYeCKWe pPadOTHL, COONIOAATh MpaBWiIa NIpPH padoTe ¢ Y4eOHBIM U
mabopaTOpPHEIM 000PYIOBAHUEM;

YMCHHE KPHTHYCCKH OLCHUBATh U MHTEPIPETHPOBATH HHYOPMAIHIO GHOIOIHYECKOTO CONCPIKAHUS, BKIFOYAIOIIYIO
TNICEB/IOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CPECTBA MACCOBOH MH(OPMAIIUH, HAYYHO-NIOMYJISIPHbIE MaTepHallbl),
OTUYCCKUEC aCIICKThl COBPEMECHHBIX I/ICCHCHOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCAUIUHC, 6I/IOTeXHOJ'IOFI/II/I;

yYMEHHE CO3[]aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOLIEHHs, 000011as OHONOrHUecKy0 HHOOPMALIUIO M3
HECKOJIbKUX UCTOYHUKOB, I'PaAMOTHO UCIIOJIb30BaTh MMOHSATUMHBIN armapar OHOJIOTHH.

TEMATHYECKOE IINITAHUPOBAHUE
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Neri/m |[HammenoBanme [Komandaect (OCHOBHBIE BUIBI IEATEIHHOCTH
[pa3zesioB U TeM BO 4acoB [[I[porpamMmHOe cofepxKaHue 0OyJaroImuxcs
yaeOHOTO
mpeamera
Tema 1. Buosorns xkak Hayka
1.1 |buonorus B 1 IBrostorus kak Hayka. CBsi31 OHOJIOTHHC IPackpbIBaTh CoiepKaHUE TEPMUHOB U
CUCTEMEHAYK 0OIIeCTBEHHBIMH, TEXHHYECKIMH U IPYTHMHU [IOHATHH: HAyIHOE MUPOBO33pEHHE,
€CTeCTBCHHBIMH HaykamHu, (puiocodueid, Hay4Has KapTUHA MUpa, HAYYHBIA METOJ,
[PEIUTUEN, STUKOM, SCTETUKON U IPaBOM. TUI0TE3a, TEOPUS, METOBI
IPoxtb Gronoruu B OpMHpPOBaHUT rccienoBaHus. XapakTepu30BaTh
COBPEMEHHOM Hay4YHONUKapTUHBI MUpA. OHMOIIOTHIO KaK HayKY,ee MECTO H POJIb
Cuctema OMOOTHYECKUXHAYK. Cpelu APYTUX €CTECTBEHHBIX HAYK.
V[emoncmpayuu: [lepeurcnsTe pa3aessl OUOJIOTHH B
ITopmpemui: U. Napsun, I'. Mengens, H. K. |cooTBeTCTBHE C 00BEKTAMU H3yUYCHHS.
Konb1os, . Yorcon u @. Kpuk. Tabiuys u{Ha3piBaTh BakHEUIITHE OTPACIH
cxembl: «MeToIbl O3HAHUS OHOJIOTMUECKUX 3HAHUH U 3a7auH,
PKIBOH ITPUPOIIBI» ctosmue nepes o6uonorueit XXI B.
1.2 |Mertons 1 MeTo/1bl TO3HAHUS KUBOU IIPUPOIBL IPackpbIBaTh COfEpkKaHUE TEPMUHOB U
MO3HAHUS (HabusroIeHKE, SKCIICPUMEHT, OIIMCaHHE, MOHSTUN: HAYYHBIN METOJI, METOIbI
PKUBOI M3MepeHue, Kiaccupukanus, MCCIIeI0BaHUSL.
IPUPOIBI MOJICTIPOBAHKE, CTATUCTHYECKas 00paboTKa [XapaKkTepHu30BaTh OCHOBHEIC METOIBI
ITAaHHBIX ). ITO3HAHUS )KUBOW MPUPOJIBL: HAOIFOICHHE,
VIemoncmpayuu: Tabnuyvl u cxemvi: PKCIIEPUMEHT, OIIUCAHKE, U3MEPEHUE,
«MeToIbITO3HAaHUSKUBOM PUPOIBDY. KIaccu(QUKaIus, MOICITUPOBAHHE,
VlabopamopHnble u npakmuueckuepadomepr: |CTaTUCTHYECKas 00pabOTKa JTaHHBIX
[1/p Ne 1. «Mcnionb30BaHMe pa3InIHBIX
METOAOBIPHU H3yICHUN OMOJIOTHYECKUX
0OBEKTOBY
MToro yacoB mo Teme 2

Tema 2. JKuBble CHCTEMBI H X OPraHU3AMSA

2.1

bronornueckue
CCTEMBI,
MPOLIECCHIA UX
M3y4YeHHe

1

DKuBble cucTeMsl (OHOCHCTEMBI) KaKIIPEAMET
M3y4eHUs OUOJIOTHH.

OTnU4ane )XUBBIX CUCTEM

0T HEOpraHNIeCcKoH mpupo iel. CBOHCTBA
OrocucTeM U UX pasHOOOpasue.

YpOBHHM OopraHu3anyu OHOCUCTEM:
MOJIEKYJISIPHBIA, OPraHOUHO-

KJIIETOYHBII, OpraHU3MEHHBIH,
[OTYJIIIUOHHO-BUIOBOH,

BKOCHUCTEMHBIN (0MO-T€0IIEHOTHYECKHT),
OrochepHbIiL.

Hayku, n3yyaroniue OHOCHCTEMBI Ha Pa3HBIX
YPOBHSX OpraHu3anuu./Jemoncmpayuu:
Tabauywsl u cxemvt: «OCHOBHBIC

MPU3HAKK XU3HI», Y POBHH OpPTaHU3AINN
bkuBOUIIpUpoaAb». Moaens Monekynsl JJHK

IPackpbiBaTh COICPIKAHHE TCPMUHOB U
MOHATHI: CUCTEMa, OMOJIOTHYeCKast
crcTeMa, 3JIEMEHTBI CHCTEMBI, CTPYKTYpa
OHOCHCTEMBI, CBOMCTBA KHUBBIX CHCTEM,
0OMEH BEIIECTB, pa3MHOXEHHUE, POCT,
[pPa3BUTHE, HACIICICTBCHHOCTb,
M3MEHYHBOCTD, PAa3IPaAXKUMOCTBD,
PHEPro3aBUCHMOCTD, YPOBHU
OpraHu3aIyy Xu3Hu (OHOCHCTEM).
IXapakTepr30BaTh MPUHIIUAIIBI
OpraHU3aIHi OMOCUCTEM: OTKPBITOCTH,
BBICOKAS YIIOPSI0UYECHHOCTb,
CaMOpPETyJISIINS, HEPAPXUYHOCTE.
[lepeuncnsaTh yHUBEpCAJIbHbIE CBOICTBA
PKHBOTO: €THHCTBO XUMHYECKOTO COCTARBa,
pa3ApaXKMUMOCTh, IBHIKEHUE, TOMEOCTa3,
[POCT M pa3BHUTHE, HACIEACTBEHHOCTb,
M3MEHYHBOCTb, BOJFOIIHS
(TpucToco0IeHHE K U3MCHSFOIIUMCS
lycioBusim). [IpUBOIUTE IpUMEPHI
OHOCHCTEMPAa3HOTO YPOBHSI OpraHU3aluu
1 CPAaBHUBATDH TPOSIBICHHUS CBOWICTB
PKUBOTO Ha Pa3HBIX YPOBHSX.
IXapakTepr30BaTh OCHOBHEIE IPOIIECCHI,
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MpoTeKaroiue B OnocucreMax: oOMeH
BEIIECTB M MPEBPALICHUE YIHEPTUH,
CaMOBOCIIPOM3BEACHHE,CAMOPET YIS,
pazButie. CoOnronaTh MpaBuiIa
OepexHOTO

OTHOLICHHS K)KHBOW MPHPOJIE

MToro gacoB 1o reme

1

Tema 3. XuUMHYeCKHii ¢

O0CTaB " CTPOCHUE KJIECTKH

3.1 IXuMHuyeCcKun 1 XUMHUYECKUH COCTaB KIETKU. XUMUUECKHEe  [PacKpbIBaTh Colep)KaHUE TEPMUHOBU
COCTaBKIICTKH. PIIEMEHTHI: MAKPO3JIEMEHTBI, MMOHATHI: 3IEMEHTHI-ONOT €HBI,
Bonma n MHKpPO3JIeMEHTHI.Boia 1 MuHEpansHbIe MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI;
MUHEpaIbHbIE BerecTBa. OyHKIUU BOJBI U MUHEPAIBHBIX [MUHEpPAJIbHbIE BEILECTBA, MOJIEKYJIa BOJBI
COTTN BeriecTB B knetke. [lonnepxanue KaK JUIO0Jb, BOJOPOIHbIE CBSI3Y;
OCMOTHYECKOT0 OanaHca. rugpoduiIbHbIe ¥ THIPOPOOHBIE
V[emoncmpayuu: BeniecTBa. Jloka3piBaTh €AUHCTBO
V[uaepammer: «PacripeneneHie XUMUYECKUX PIEMEHTHOIO COCTaBa Kak OIHO U3
PIIEMEHTOB B HEKUBOH MPHUPOJIEY, CBOMCTB >kuBOTr0.PacnpenensiTs
«PacmpeeneHne XUMHYECKHX SJIEMEHTOB B [XHMHUYECKHE JIEMEHTHI 110 TPYIIaM B
PKMBOW npupoe». Tabnuyst u cxemvl: BaBUCHMOCTH OT KOJIMYECTBEHHOTO
«IleproandeckasTabINIa XUMUIECKIX MPeACTaBUTEIbCTBAB OPTaHU3ME;
RIIEMEHTOBY, «CTpOEHHE MOJICKYJIBI BOIBIY [XapaKTEePHU30BaTh POJIb OTACIBHBIX
PIIEMEHTOB. BEIABIATE CBSI3b MEXIY
COCTaBOM, CTPOCHHEM MOJICKYJIBI
XUMHUYIECKOTO COCTUHEHUS U ero
(YHKIMSAMU B KJIETKE.

3.2 |benku. CocraB 1 benku. CoctaB u cTpoeHHe OEIIKOB. IPackpbIBaTh cofepikaHHE TEPMUHOB U
1 CTpOCHHE IAMHUHOKHCIIOTBI — MOHOMEPHI OEIIKOB. MOHATHNA: O€JIKH, MOJIMMEpPbI, MOHOMEPHI,
6eTKoB He3zameHMMBbIE U 3aMEHUMBIE AMHHOKHUCIIOTHI, TENTHUIHAS CBSI3b,

AMHHOKHUCIIOTEL. AMUHOKHCIIOTHBII COCTaB.  |MOJUMIENTH, JCHATYpalHus.

YpOBHU CTPYKTYpHI O€JIKOBOI MOJIEKYIBI  [XapaKTepu30BaTh OENKH Kak Kilace
(TIepBHUYHasI, BTOPUYHAsL, TPETHYHAS U OPTaHWYECKUX COCTHMHEHNH;
MEeTBEPTHUIHAS CTPYKTYpa). XMMHUYECKHE KJIaCCU(PHUIIPOBATH UX TI0 CTPOCHHIO
cBolicTBa OenmkoB. bromornueckue GpyHKmA |(TIOO0YISIpHBIE ¥ PUOPHIIIAPHEIE OSITKN),
0EIKOB. MEepeUnCIsITh U XapaKTepU30BaTh
VIemoncmpayuu: Tabauywl u cxemvl. (hyHKIIMU OENKOB

«CTpOEHHEMOJIEKYJIBI OETIKa.

Obopyoosanue: CBETOBON MUKPOCKOTI,

MHUKpPOTIpenapaThl

3.3 |DepmeHTHI — 1 DepMeHTHI — OMOJIOrMYeCKHeKaTaIu3aTophl. |[PackpriBaTh colepKaHUE TEPMHUHOB U
Grostoruueckue CtpoeHue ¢pepMeHTa: aKTHBHBIHN LEHTP, MOHSTHIL: PepPMEHTBI, aKTUBHBIN LICHTP,
KaTaau3aTOphl cyocTpaTHas criennpuuHocTh. KodepmenTsl. cybcTpaTHas crienin(pUuHOCTD,

Butamunbl. OTianaus GepMEHTOB OT KO(EepMEHTHI, OEIKH-aKTHBATOPHI
HEOPTaHUUECKUX KaTaJIu3aTOPOB. OEIKU-MHIHOUTOPBHI.
Vliemoncmpayuu: Tabnuysl u cxemvi: Yka3bIBaTh OTIINYMS (PEPMEHTOB OT
«Crtpoenuedepmentar. Obopyoosanue: HEOPTaHUYECKUX KaTalIu3aTOPOB.
000pyIOBaHHUEIIS TPOBEICHUS OOBSICHATD POJIb PEPMEHTOB B
HaOJTI0ICHU I, N3MEPEHNH, IKCIIEPUMEHTOB.  |(DyHKIIMOHMPOBAHHUH JKUBBIX CHCTEM,B
VIabopamopnbsie u npakmuueckuepadomepl: [TPOMBIIUICHHOCTH, B MEAMIUHE,
Ul/p Ne 1. «M3yueHHEKATATUTHIECKOM B TTOBCEIHEBHOM KU3HU 4YeJIOBEKa
AKTUBHOCTH (pepMeHTOB (Ha mpuMepe
AMUITa3bl WM KaTala3bl)»

3.4 'Y rs1eBOABL. 1 'YTIIeBoIpI: MOHOCAXaPHIHI (TIFOKO3a, IPackpbIBaTh cOAEpKaHUE TEPMUHOB U

UTnnu bt prbo3a U Ae30Kcupr003a), qrcaxapu bl MOHSTUI: YIIIEBOAbI, MOHOCAXaPU/IbI,

(caxapo3a, JaKTO3a) U TOJUCaXapHIbl
(KpaxmaJ, TIIMKOTEeH, [EJUTIII03a).
IBroorndeckue GyHKIUU YTICBOIOB.
UTunuapl: TPUrIUIepu L, GochOTUITHIH,
CTEPOUIBI.

MmapodunbHO-THAPOPOOHBIE CBONCTBA.
[Brosornaeckne GyHKITNH TUTHAOB.
CpaBHEHHUE YTIIEBOJIOB, OCIIKOB M JIMITHIOB
KaK HICTOYHHUKOB >HEpruu.Jemoncmpayuu:
Tabauyvl u cxemvl: «YTIEBOIBIY, «JIHIHAIBI».
Obopyoosanue: 000pYIOBAHHE IS

ImMcaxapuabl, MOIMCAXapHUIbI, TIIOKO03a,
[pubo3a, nezokcupubdo3a, caxaposa,
ITaKTO3a, MaIbTO3a, IEJUTF0NI03a
(KiIeTuaTKka), Kpaxmai, [JIMKOTeH;
UTUIHIBI, TPUTTUICPUIBI (GKUPBI, Macia),
(hoconumuIbl, CTEPOUIBL.
IXapakTepu3oBaTh YIJIEBOMIbI, JTUITHIBIKAK
KJIACCOPTAaHWMYECKHUX COCITUHEHUH.
KitaccupumupoBaTh yriaeBOIbI U JTUTTHIBI
TI0 CTPOCHHUIO; TIEPEUHUCIIATH QYHKITUU
[yTJIEBOZIOB M JIUTTHJIOB.
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[IPOBEACHUS HAOIIOACHUHN, U3MEPCHUIA,
PKCIIEPUMEHTOB

CxeMaTHYECKH 1/13o6pa>i<an, CTPOCHUC
IMOJICKYJI YTJICBOAOB, JIMITNA0B

3.5 IHyxneunoBbie Hyxneunossle kucnotsl: JJHKu PHK. IPackpbIBaTh COAECpxKaHUE TEPMUHOB U
KHUCIOTBL. ATD HykneoTnabl — MOHOMEpHI HYKJIEHHOBBIX  [TOHSTHIL: 1E30KCUPUOOHYKIEHHOBAS
kucaoT. Ctpoenne u ¢pynknuu JJHK. kuciota (JJHK), pubonykinennoBast
Crpoernne n pyHxmmPHK. AT®: ctpoerne [kucnora (PHK), Hykmeorns,
1 GyHKINN. MOJMHYKICOTHIHAS LIETh
Vlemoncmpayuu: (TTOTMHYKJICOTHT ), KOMIUIEMEHTapHOCTb,
I lopmpemui: [Ix. Yorcon, ®@. Kpuk,M. byaxkouu [IHK (xpanenue u mepemgada
'Yunkunc, P. ®pankiuH. HACJICICTBEHHON MH(OpPMAIINHN); BUIBI
Tabruyer u cxemovi: «HykienHOBBIE PHK (nH(pOpManoHHas, TpaHCIOPTHAS,
Kkuciotel; JTHK, pubocomanbHast); ATO,
«buocunres 6enka», «CTpOEHHEMOJIEKYJIBl  [MAaKpOIPTUUECcKas CBA3b.
AT D, IXapakTepu3upoBaTh HYKJICUHOBBIE
Obopyooganue: CBETOBON MUKPOCKOTI, KUCTIOTHI KaK XUMUYECKHUE COCTUHEHUSI U
MUKpOIpEnapaTsl HOCHTEJIN HACJIEACTBCHHONH MH(OPMALIIH.
OT™MedaTh 0COOCHHOCTH CTPOCHHS
monekyn JHK,PHK u ATO®.
CxeMaTH4ecKy H300paxaTh CTPOCHNE
HYKJICOTUIOB, MOJEKYJ HYKIEHHOBBIX
Kucior, AT
3.6 McTopus u [{uTonorus — Hayka o KJIETKE. IPackpsIBaTh cojiepaxKaHUE TEPMHUHOB U
METOBI Knetounas Teopust — mpumep MOHSATHN: KJIETKA, ITUTOJIOTHS;
M3y4eHUs B3aMOJICHCTBUS HJIeH 1 ()aKTOBB HAYYHOM  [PACKPBIBATh COJCPIKAHNE MOJ0KEHUN
KIJICTKH. MO3HAaHUHU. MeTO/bI N3yUeHHs KIIETKH. KJIETOUHOW TEOPHH.
IKiterounas VIemoncmpayuu: [lopmpemui: A. JleBeHryk, [[lepeuncisTe 1 XapakTepru30BaTh
[reopust P. I'yk, T. llIBann, M. Illnefigen, K. bap, P. [ocHOBHBIE METO/IBI N3yUEHUS KIETKH:
BupxoB. Obopyodosanue: CBETOBON (TpUTOTOBJIEHHE CPE30B, OKpAIlIMBaHKE,
MHUKPOCKOIL,MUKPOIPEnapaTsl MHUKPOCKOITMPOBaHHE,
[PACTHTEINILHBIX, )XUBOTHBIX U OaKTepHAIbHBIX [ICHTPU(YTUPOBaHNE, KyJIbTHBUPOBAHHUE
KJIETOK;PHCYHKH C MUKpO(OTOTpadusiMi  [KJIETOK M TKaHEH)
KJIETOK, MIOJIy4€HHBIE C [IOMOIIBIO CBETOBOTO
1 2IEKTPOHHOTO MHKpPOCKOMa
3.7 IKnetka KneTka kak 1eJocTHas )KUBasi CUCTEMA. IPackpsIBaTh coiepkaHHe TEPMUHOB U
KaK L1€JI0OCTHAs Obm1re MpU3HAKK KIETOK: 3aMKHYTast MOHATHIA: KIETKH (3yKapHOTHIECKas,
PKIBAasi CHCTEMa Hapy>xHast MeMOpaHa, Mmoniekyisl JIHK kak  [mpoxapuoTHyeckas), mazMaTHdecKas

TeHETUYECKHUIl armapar, CHCTeMa CHHTEe3a
0enka. THUIBI KIETOK: SyKapuoTH4ecKas 1
mpokaproTndeckas. OCOOEHHOCTH CTPOESHUS
mpokapuoTHueckoil kiuetku. Kierounas
creHKa Oaxrepuit.CTpoeHue
PyKapHOTHUECKOH KIeTKH. OCHOBHbBIE
OTIHYHSI PACTUTEIBHOM, JKUBOTHON H
rpuOHO# KieTku. [loBepXHOCTHBIE
CTPYKTYpbI — KIIETOYHAs CTEHKa,
CITMKOKAIMKC, X QyHKIun. [IazMaTryeckas
MeMOpaHa, ee CBOICTBA M (yHKINH.
V[emoncmpauuu: [lopmpempwi: A. JIeBeHTYK,
IP. T'yk,T. HIBann, M. lllnetinen, K. bap, P.
BupxoB. Tabauywst u cxemvi: «CTpoeHHUE
PYKapHOTHYECKOH KIeTKM», «CTpoeHne
PKITBOTHOH KJIETKNY», «CTpoeHNE
[pacTUTENbHON KIIeTKN», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKU.

ObopydosaHue: CBETOBOW MUKPOCKOII,

MeMOpaHa (Ta3MaieMma), TIHKOKAIHKC,
[TpAaHCTIOPT BemIecTB (MTACCUBHBIM,
AQKTHUBHBIN), SHAONWTO3  ((aromuros,
MMHOLIMTO3),  9K30LMTO3,  KIIETOYHAs
CcTeHKa, Hykieoua. CpaBHHBATh MEXKIY|
co0oii

PYKAPHOTHYECCKHE H MPOKAPUOTHUCCKHIE
KJICTKH; OTMEYaTh CXOJICTBO M Pa3IIus
B CTPOCHHHU KIIETOK OaKTepuUH,
PKUBOTHBIX, PACTCHUH U TPHOOB
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IMHUKpOIIpEHapaThl paCTUTCIbHBIX, JKUBOTHBIX
14 6aKTepI/IaJ'IbHI)IX KJICTOK

3.8 Crpoenue 1 [{mToTTa3Ma 1 ee OpraHOMAKI. IPackpbIBaTh coiep>KaHHE TEPMUHOB H

DYKapHOTHYECK| OnrOMeMOpaHHbIe opraHons! KieTK: IIIC, MOHATHIL: MUTOIIa3Ma, OPTaHOHIBL,

OH KIIETKHA ammapat [ oJIbIKH, TH30COMEL. bHAomIa3Marndeckas cetsb (OI1C),
[TosyaBTOHOMHBIE OPraHOMIbI KJIETKH: arrapaT ["oJIb/KH, TU30COMBI, BaKyOJIb,
MUTOXOHAPHH, TIacTHbl. [IporcxokaeHue |[MUTOXOHIPHH, IUTACTHUABI (XJIOPOILIACTHI,
MUTOXOHAPHI WIIACTHI. BUABIIUIACTHA.  [XPOMOIUIACTBI, JIEHKOIUIACTHI),
HememOpaHHbIE OpraHOMIbI KIICTKH: [pOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIN
[POOCOMBI, KJIIETOUHBII LIEHTp, IEHTPHUOJIH, [UeHTp (LEHTPOCOMa), PECHUYKH,
[PECHUYKH, )KTYTHKH. DYHKIIMY OPraHOWAOB  PKI'yTHUKH, BKIIOYECHUS, AP0, SAEepHAsT
KIeTKH. BrimoueHus. SAnpo — perynaropHsiit (000109Ka, Kaproria3mMa, XpOMaTHH,
1eHTp KIeTku.CTpoeHue siapa: saepHast SIIPBIIIKO, XpOMOCOMBL. ONHCHIBATE
000I09Ka, KapHoIlIa3Ma, XpOMaTHH, CTPOCHHE 3YKapHOTHIECKOUKIETKHN TI0
BIPBINIKO. XpOMOCOMBI. TpaHCTIOPT BELIECTB [M300paKeHNSIM M HA MUKPOIIPETIapaTax;
B KJICTKE. KIIacCU(pUIIPOBATh OPTaHOWIHI B
VIemoncmpayuu: [lopmpemsi: A. JIeBEHTyK, BaBUCEMOCTH OT OCOOEHHOCTEH MX
P. I'yk, T. llIBann, M. llneiinen, K. bap, P.  [crpoenus (omHomemOpaHHEbIe,
BupxoB. Tabauywvt u cxemvt: «CTpoeHHe IMByMeMOpaHHbIC, HeMEMOpPaHHBIC);
PYKapHOTHUYECKOH KIeTKn», «CTpoeHHe ONUCHIBATh (DYHKLUK KaXIO0Tr0
DKMBOTHOM KJIeTKH», «CTpoeHHe OpraHou/a B KJIeTke. XapaKkTepu3oBaTh
[pacTUTENBHO KIeTKn», «CTpoeHue KJIIETOYHOE SO KAKMECTO XpaHEHHUs,
MPOKAPHOTHYECKON KJIEeTKN», «CTpoeHne  [mepenaud (yIBOSHHEXPOMOCOM) H
sapa KIeTKm». Obopyoosarue: CBETOBOU [peanm3ary (TPaHCKPHUIIIINS)
MHKPOCKOIL, MHKPOIIPEIapaThl PACTUTEIbHBIX [HACIECICTBEHHOMNH(DOPMAINHU KICTKH.
1 )KUBOTHBIX KJIETOK. Jlabopamopnsie u [lepedncnsiTh ¥ ONUCHIBATH KOMIIOHCHTHI
npakmuyeckuepabomui: sipa u ux Gysxnnu; CXeMaTHIHO
UT/p Ne 2. «M3yueHne cTpoeHHS KIETOK M300pakaTh CTPOCHHUE PACTUTEIBHON U
[PACTEHUH, JXMBOTHBIX MOAKTEPHH O] PKUBOTHOM Ki1eTKU. OOBSICHATD
MHKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPETIapaTax{01oJorviecKoe 3HaueHUEeTPaHCIIopTa
M HMX OIUCaHHE BEIIIECTB B KJIETKE.

MToro yacos 1o Teme 8

Tema 4. ’KnzHenesiTeJbHOCTH KIETKH

4.1 O6men 2 OOMeEH BEIIECTB, WK META00IH3M. IPackpbIBaTh Co/iepKaHUE TEPMUHOB U
BELIECTB. IACCUMMIISIIAA (TTACTHYECKUH 0OMEH)n MOHATHI: 0OMEH BELIECTB U
[InacTuueckuii IMICCUMIITALINS (9HEPTeTHYECKUit 0OOMEH) — [MpeBpallleHne YHePTruH (MeTabonnu3Mm),
0OMeH. ITBE CTOPOHBI €IUHOTO IpoIIecca ACCHMIIIALINS, IDTACTUYECKUH 0OMEH,
doTtocuHTE3. MeTabomu3Ma. Poirb 3aKk0OHOBCOXpaHeHHS ITUCCUMIIISLINS, SHEPTETUIECKUI OOMEH,
[XemocuHTE3 BEIIIECTBA M PHEPTUHU B IIOHUMAaHUH (botocuHTE3, POTONMS,

MeTabomu3Ma. THUITBIOOMEHA BEIIECTB: (bocopmmpoBanue, IEPEHOCUUK
ABTOTPOQHEII 1 TeTepoTpodHEIA. Pons IPOTOHOB, XEMOCHHTE3.

(bepMEeHTOB B OOMCHE BEILIECTB H OnwuceBaTh (OTOCHHTE3, IPOIECCHI,
MPEeBPACHUMIHEPTHH B KIIETKE. MPOTEKAIOIIHE B CBETOBOM U TEMHOBOM
dotocunTtes. CBeToBas U TeMHOBas Gpa3bl  (hase.

(orocunTesa. Peakmu poTocunTesa. IBBIABIISATH IPUIUHHO-CIIEICTBEHHBIC
DddexTuBHOCTD PoTOCHHTE3a. 3HAUECHUE CBSI3U MEX/y MOIJIONIEHUEM COJTHEUHOU
(boTocuHTE3a U KU3HU Ha 3emiie. Biustare pHEprun XJI0po(HiIioM U CHHTE30M
[yCIIOBUH cpefipl Ha GOTOCHUHTE3 U CIOcOoObl  Mosiekya AT®.

[MOBBILIECHUSIETO NPOAYKTUBHOCTH Y CpaBHUBATh UCXOJIHBIE BEILIECTBA,
KYJBTYPHBIX PACTCHHIA. KOHEYHBbIE IPOAYKTBI U YCIOBUS
[XeMocuHTe3. XeMOCUHTE3UPYIOIINE MPOTEKAHUS PeaK Uil CBETOBOM U
0akTepuy. 3HAYCHHE XEMOCUHTE3a ISt [reMHOBOI#1 (hasbl poTOCHHTE3a;

PKU3HU Ha 3emIie. CpaBHHBATh (POTOCHHTE3 H XEMOCHHTE3.
Iemoncmpayuu: [lopmpemur: K. A. OrneHUBaThH 3HAYCHHE (POTOCHHTE3A U
TumupsizeB. Tabauywl u cxembl: XEeMOCHHTE3a JUIS )KU3HHU Ha 3eMIIe
«Xiopomiacty», «®OTOCUHTE3»

4.2 (DHEPTreTUICCKH 1 DHEPTreTUIEeCKUil OOMEH B KJIETKE. IPackpbIBaTh CoIepKaHWE TEPMHHOB U
HOOMeEH IPacmierieHre BEIIECTB, BHIACICHUE U TTOHSTHIA: YHEPTETUICCKUI OOMEH,

AKKYMYJIHPOBAaHUE YHEPTHU B KJIETKE. DTaIlbI
PHEepreTudeckoro oomMena. I mmkomms.
Ibpo>xeHneu ero BUAbL.

KucnopoaHoe okuciaeHue, uin

KIIETOUHOE JIBIXaHUeE. OKHCITUTENLHOE]

CTUKOJIA3, MOJIOYHOKKCIIOE OpOXKEeHHe,
CITUPTOBOE OpOXKEHHE, OMOIOTMIECKOe
OKHCIICHHE, KJIIETOYHOE JIBIXaHWUE,
ImuccUMUIANUs, EPMEHT.
IXapakTepu3oBaTh OOMEH BEUICCTB U
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(ochoprmrpoBanue. O¢ddexkTuBHOCTH|
PHEPreTUIECKOro 0OMeHa.

Vlemoncmpayuu:

Tabauywt u cxemvl: «TUIBITATAHASY,
«MeTtabomim3my», « MUTOXOHAPHUY,

«OHEPreTHIeCKUuil 00MeH»

MpeBparieHue SHepruu (MeTaboIM3M)KaK
0JTHO MX CBOWCTB KMBOTO. Ilepeuncisith
0COOCHHOCTH ITACTHYECKOTO U
PHEPreTHIEeCKOrooOMeHa B KIIETKE;
[YCTaHAaBIMBATh B3aUMOCBS3b MEKIY
HUMH. PaznngaTs THIBI OOMEHa BEIECTB
B KJICTKE: aBTOTPOMHBIN U
reTepoTpodHEIH. ONICHBATE ATAITBI
PHEPreTHIecKoroooMeHa
(IIOArOTOBUTENBHBIH, OECKHCIOPOIHBIH,
KHCJIOPOJIHBIN )M CPAaBHUBATh MX MEXIY
co00ii. XapakTepu30BaTh peaKinu
MITUKOJIN32,0p0KEHHUs], KIETOYHOTO
IIBIXaHUST; BBISBJIATH IPUYHMHHO-
CJICZICTBEHHBIE CBSI3H MEXIY
TIIMKOIM30M, KIETOYHBIMABIXaHHEM U
cuHTe30M MOJeKynAT®. CpaBHUBaTh

P (HEeKTHBHOCTh OECKUCIOPOIHOTO H

KHCJIOPOZHOTO3TAIOB.
4.3 lbrocunTe3 2 Peakiy MaTpUIHOTO CHHTE3A. PackpbeiBaTh conepkaHHE TEPMHUHOB U
Oenka [ereTmueckas napopMmanusa u JJHK. MOHATHHA: T€H, TCHETUYECKHH  KOJI,
Peanu3anus reneTnyeckod MHGOPMALMK B [MAaTPUYHBIA CHHTE3, TPAHCKPUIILIKS,
KeTke. |'eHeTuuecKuil KoJ Mero CBOMCTBA. (TPAHCIALMS, KOJOH, aHTUKOJOH,
Tpanckpumnuus — matpuusslii cuate3 PHK.  [prbocoma, neHTpasibHas forma,
Tpancsiuust — 6ocuHTe3 OenKa. JTarnsl MoJieKysipHast Ononorusi. OnpenensiTh
TpaHciauun. KogupoBanue aMHHOKHCIOT.  |CBOMCTBA T€HETHYECKOT0 KOJia
IPoe pubocoMB OHOCHHTE3€e Oelka. (TpUILIETHOCTD, OAHO3HAYHOCTH,
Iemoncmpayuu: [lopmpemwvr: H.K. BBIPOXKIEHHOCTb, YHUBEPCAIBHOCTD,
Konbmos. Tabruyst u cxemor: «CTpoeHne HETIEPEKPbIBACMOCTb, HETIPEPHIBHOCTH).
/THK», «CtpoeHre u GpyHKIHOHUpOBaHHE  |ONMHCHIBAThH STAIBl PeaH3aliu
reHa», «CunTe3 O6enkay, «Penmkanus HacJIeICTBEHHON NH(OpPMAaINH B KIJIETKE.
VTHK», «'eneTudeckuit Koay. CpaBHUBATh PEAKLUH MAaTPUYHOTO
Obopyooganue: MOJIENN- AaNITUTUKAIINN cunTe3amoniekya PHK u Genka B kineTke
«¥Y neoenne JIHK u Tpanckpuniusy,
«brocunTe3 OeaKay
4.4 IHexnerouHsle 1 HexieTounble (JOPMBI KU3HU — BUPYCHI. IPackpbIBaTh COJICpKAHNUE TEPMUHOB H
(hOpMBI >KU3HU McTopus oTkpeiTHs Bupycos (/. 1. [OHATUNA: BUPYC, BUPYCOJIOTUs, KalICUJ,
—BHUPYCHI IMBanoBckwmit). OCOOEHHOCTH CTPOESHHUSI U baxTepuodar, BUpyc UMMYHOIeUITUTA
PKM3HEHHOTO IMKJIa BUpycoB.bakrepuodaru. [denoseka (BMY), oHKOreHHbIE BUPYCHI.
bonesnn pacTeHnii, )KUBOTHBIX U YEJIOBEKa, |[XapaKTepH30BaTh BUPYCHI KaKk
BBI3BIBAEMBIC BUpYcaMu. Bupyc HEKJICTOUHYIO (DOPMY JKU3HH;
mMMYyHOIepuIHTa yenoBeka (BUY) — 0COOCHHOCTH CTPOCHHS U
Bo30yaurens CITN{a.O6parHas PKU3HENESTENbHOCTH BUPYCOB.
TPAHCKPUIILUS, peBEpTa3a U UHTErpasa. OnucheIBaTh )KU3HEHHBIN LUK BUPYCOB
[Mpo¢umakTika pacpoCcTpaHEHUs] BUPYCHBIX [AMMYHOAE(HIINTA YEIOBEKA; pa3IndaTh
BaboJeBaHUH. Ha prcyHkax BTM ((Bupyc Tabaunoi
V[emoncmpavuu: [lopmpemwr: J1. 1. Mo3aukn), bakrepuodar, BIUY.
IMBanoBckuit. Tabauywvl u cxemvl: «Bupycer», (OO0CHOBBIBATh U COOITIOAATH MEPHI
«baxteprodarn»; «CTpoeHne u )KU3HEHHBIH [TPOGMIAKTHKN PACTIPOCTPAHEHHS
nukn Bupyca CITN1a,0akrepuodaray. BUPYCHBIX 3a00JIeBaHUH
O6opydosanue: monens ctpykrypsl JJHK;  (pecriuparopHsle, xenyno4HoO-
MarHUTHAs MOJIeNb-amuInKanus «CTpoeHue [KUIIEYHbIe, KiienieBol sHiedamnt, BUY-
KIIETKH mHpeKus).
MToro uacoB no Teme 6
Tema 5. Pa3MHoKeHMe M MHIMBHAyaJbHOe Pa3BHTHE OPraHU3MOB
5.1 PKuzHeHHbIi 1 IKjteToOuHBIHi LUK, UITU YKU3HEHHBIN LUK IPackpbIBaTh coJiep>KaHUE TEPMUHOB U
IUKJIKJIETKH. knetkn. HTepdaza u mutos. IIpomeccsl, MOHSATHI: KIETOYHBIN LMK, HHTEpda3a,
/lenenue MpoTekaromye B naTepdaze.Perumkanms —  [pexyrumkanys, XpoMOCcOMa, KapHOTHIL,

KJICTKH. MHuTO3

peakmust maTpuanoro cuate3a JJHK.
CTpoeHne XpoOMOCOM. XPOMOCOMHBIH Habop
— KapuOTHI. JIUIITOMAHBIA U TarIOUIHbIN
XpPOMOCOMHBIE HA0OPHI. XPOMaTHIHI.
[{uTONOrN4YEeCKNE OCHOBEI PA3MHOXCHUSAU
MHIMBHYaJIEHOTO Pa3BUTHS OPTaHU3MOB.

TarIOWIHBIN, JUIIIOWIHBIN
XPOMOCOMHBIH Ha0OP, XpOMAaTH/IBL;
IMHTO3 €T0 CTaIuu: podasa, metadasa,
aHagasza, Tenogasza. OnucHBaTh
PKU3HCHHBIN UK KICTKH;ICPCUUCIIATh 1

XapaKTCpHU30BaTh MCPUOAbl KJICTOYHOT'O
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Jlenenue xkmetku — Muto3. CTaguu MUTO3A.
[Tpouecchl, MPOUCXOISIINE HA PA3HBIX
cTagusx MuTo3a. bruomornueckuii cMpIC
mMuTo3a. [lporpaMmupyemast THOEITb KISTKH —
ATIOTITO3.

Vlemoncmpayuu: Tabauyvl u cxemoi:
«Kirerounsrit mukiny, «Pemmkamus JTHK»,
«CTpoeHre XpOMOCOMBD», «MHUTO3»;
IMarHUTHAas. MOJeJb-anIuinKanus «J/lenenue
kinetku»;Moaens JJHK. Obopyoosanue:
CBETOBOW MUKPOCKOII U MUKpOTpenapar
«KapuokuHe3 B KIETKaXKOPEIIKa JIYKay.
Vlabopamopusie u npakmuieckuepadomul:
UlaGopaTophast pabora Ne 3. «Habnronenne
MHTO32a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIXMHKpOIpEnapaTax»

LIMKJIA, CPABHUBATH UX MEXIY COOOIA.
OnucheIBaTh CTPOSHUE XPOMOCOM,
KapHOTHUIIOB OPTaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HA0OPHI KIIETOK.
CpaBHHUBAThH CTaANU MHUTO3A.
PaznrgaTh Ha MEKpOIIpenapaTax u
[PUCYHKaX CTaJny MHTO3a.
IPackpbIBaTh OHOJIOTHIECKHUN CMBICI
MHUTO3a

5.2 Dopmbl DopMBI pa3MHOXKEHHSI OpraHn3MoB:Oecronoe [PacKpeIBaTh cofepKaHNE TEPMUHOBH
[Pa3MHOXEHUS 1 TIOJIOBOE. MOHSATHI: Pa3MHOXKEHHE, KIIOH, ITOJIOBBIE
OpPTaHU3MOB Brapr 6ecrionoro pasMHOXKEHUS: JEJICHHE  [KJIETKH (TaMeThl), SIMIEKIIeTKa,

Ha/IBOE U TIOYKOBAHUE OJIHO- CIIEpMAaTO30M]I, 3UT0TA,/ICJICHHE HAABOE,
1 MHOTOKJIETOYHBIX, CIIOpO0Opa3oBaHue, MMOYKOBAaHHE, CIIOPYJIALIHSA,
BereTaTHBHOE Pa3MHOXKEHUE. (bparmMeHTalysi, BEreTaTUBHOE
MckyccTBEHHOE KIIOHMPOBAHUEOPTaHU3MOB, [pa3MHOKCHHE, CEMEHHOE Pa3MHOXKEHHE,
ero 3Ha4YeHHe OTIBbUICHHE, ABOITHOE OTIIIOOTBOPEHUE,
IUICeNeKIINH. MOJIOBBIEXKETIE3bl, CEMEHHUKH, SUYHUKY,
[TosoBOE pa3sMHOXKEHHE, ErOOTINYUSIOT OIIJIOZIOTBOPEHUE (HapyXKHOE,
Oecmosoro. BHyTpeHHee). XapaKTeph30BaTh
Vlemoncmpavyuu: 0COOCHHOCTH ¥ 3Ha4EHHE OECIIoNoro u
Tabauyvt u cxemuvl: «POPMBI MOJIOBOTOCIIOCOO0B Pa3MHOXKEHHS.
[Pa3MHOXEHUsI OPraHU3MOBY, «JIBOiHOE BoiensaTe Buabl Oecronoro
OTLTIOJIOTBOPEHHUE YIBETKOBBIX PACTEHUIH»,  [Pa3MHOXEHHS; BEISIBIISITH B3aHMOCBS3H
«JleneHue KIeTKH Mexay Gopmamu u criocobamu
OaxTepuny», «BereratuBHOE [PA3MHOXEHHS, U UX OHMOJIOTHIECKUM
pa3sMHOXKEHHUE pacTeHUit», «CTpoeHHe BHaueHueM. Braners npuémamu
MOJIOBBIX KJIETOK) BEreTaTHBHOTO Pa3MHOXKECHHUS
KyJIBTYPHBIX pacTeHUH(Ha mpumepe
KOMHATHBIX). XapaKTepPH30BaTh TOIOBBIE
KIIETKH: AUIEKIETKH, CIIEpMaTO30HIbl;
BBISIBIISITh OCOOEHHOCTH MX CTPOCHHSI.
5.3 Metio3 Meiio3.  Craguu  meiio3a.  IIpoueccslPackpbiBaTh copepixaHue TEPMUHOB U
MPOUCXOJAIINE  Ha  CTAAMAX  MEHO3a.|TOHATHIL: Mei03, KOHBIOTallUs XPOMOCOM,
[MoBenenue XpOMOCOM B Meiio3e.mepeKkpEcT (KPOCCHHTOBEP )XPOMOCOM,
IKpoccunrosep. buosnoruueckuii cmpica urameTbl. XapakTepu30BaTh MEH03 Kak
BHadYeHue Meio3a. CII0CO0 KJIETOYHOTO JIEJIEHHST; OIIMCHIBATh
V[emoncmpayuu: MeW03 10 CTaJusIM; CPaBHUBATh CTaUN
Tabnauysl u cxemol: «JleneHUESKIECTKIY, Melo3au MuTo3a. PasznuuaTth Ha pUCyHKax
«Melio3». CTaJiuy MeN03a;pacKphIBaTh
Obopyoosanue: mofenb [IHK; MarHuTHass ~ |[OHOJIOTHYECKOE 3HAYEHUE Mei03a
MOJIeNTb-alIINKaIys «/leneHne KIIeTKmn
5.4 |O6pa3oBanue u ["ameTorenes — mpouecc 00pa3oBaHUs IPackpsIBaTh coiep>kaHHE TEPMIHOB H

[pa3BUTHE
MOJIOBBIX
KJIETOK.
Omno0TBOpEH
me

MTOJIOBBIX KJIETOK Y>KMBOTHBIX. [10JI0BEIE
bKeJIe3bl: CEMEHHUKN Y SIMYHUKHU.
O0pa3oBaHue U pa3BUTHE MOJOBBIXKICTOK —
rameT (CIiepMaTO30U/I, AUICKIIeTKA) —
criepMaroreHes u oorenes. OcoOeHHOCTH
CTPOEHUSI SIMLIEKJIETOK U CIIEPMAaTO30UI0B.
OmogotBopenue. [lapreHoreHes.
VIemoncmpayuu: Tabruyvl u cxemol:
«IIpsiMoe 1 HENpsMOE Pa3BUTHUEY,
«["ameToreHe3 y MIIEKOTIUTAIOIINX 1
uenmoBeka». Obopydosanue: MOICI
MeTahasHOHXPOMOCOMBI, MUKPOCKOII,
MUKpompenapaTsl «CriepMaTo30uIbl
IMJIEKOITMTAIOIIET O, «SIHIeKIIeTKA

IMJICKOITMTAIOIICT O .

[MOHSATUI: TaMETOreHe3, CIIepMaTOTeHE3,
0OOreHe3, CIIepMaTo30U/l, aKpOCOMa,
siiIeKIIeTKa, MOJISIPHBIE TEbLA.
IXapakTepr30BaTh OCOOCHHOCTH
raMeToreHe3a y )KHUBOTHBIX U €ro CTaJuH;
TOJIOBBIE KIIETKH YKUBOTHBIX M OITHCHIBATh
Mpolecc UX pa3BUTHSL.

CpaBHUBATH CIIEPMATOTECHE3 U OOTEHE3.
OnuUCHIBaTh OTUIOIOTBOPEHHUE,
0OMOJIOTHYECKOE 3HAYECHHE
OTUIOIOTBOPEHHUSI
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VIabopamopmuvle u npakmuueckuepadomsl:
Ul/p Ne 4. «3yueHreCTpOCHHS MOJIOBBIX
KJIETOK Ha FOTOBBIX MHKpOIIperiapartax.

5.5 |UuauBumyanbH 1 MuauBHIyaNbHOE pa3BUTHE (OHTOTCHES). IPackpbiBaTh COJICpIKAHHUE TEPMHUHOB U
oepa3BUTHE OMOpPHUOHAEHOE Pa3BUTHE (IMOPUOTEHE3).  [IOHATHUI: OHTOTCHE3, SMOPHOTCHE3,
OpraHu3MoOB (ITarnbl SMOPUOHAIEHOTO Burora, Ipo0JcHue, 0I1aCTOMEPHI,

Pa3BUTHS Y IIO3BOHOYHBIX KHBOTHBIX: Mopya, 6racTtysia, 6acTouens,
Inpo6IieHne, racTpyJIsILUs, OpraHOTeHe3. racTpyia, Helpyia, OpraHoreHes;
[MocTamOproHansHoe pazsutue. THITbl 3apO/IBILIEBBIC TUCTKH: IKTOJCPMA,
MOCTIMOPHOHATBHOTO Pa3BUTHUS: Me30/1epMa, SHTOACPMA,;
MpsiMoe, He npsiMoe (THYUHOYHOE). BiusHue |[MoCcTIMOPHOHATIBHOE Pa3BUTHE: IPSIMOCH]
Cpe/ibl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPBI, [HEMPSIMOE (JIMYMHOYHOE); MeTaMopdo3,
CIIOCOOHBICBBI3BIBATH BPOXKICHHBIC Meracropa, MUKPOCIIOpa, MBUTLIEBOC
YPOICTBA. BEpHO, CIIEPMHUH, 3aPOIBIIICBBIN MEIIOK,
Poct u pa3ButHe pactenuii. OHTOTCHE3 InBO¥HOE OTUIO0TBOpeHME. OnpeneniaTh
[BETKOBOT'O PACTCHUS: CTPOCHHE CEMECHH,  PTaIlbl SMOPHOHAILHOTOPA3BUTHS
CTaaiuu pa3BUTHA. XOpPAOBBIX HAa CXEMax M Ipcrnaparax u
Vlemoncmpayuu: OMUCHIBATH MPOIIECCHI, MPOUCXOASIINE HA
Tabruyvl u cxemovl: «OCHOBHBIC CTAIUM KaxxoM 3tare. CpaBHUBATh TIEPHOJIBI
oHTOreHe3ay, «IIpsiMoe 1 HenpsiMoe OHTOT€HE3a;TPSIMOE 1 HEeIIPSIMOe
pa3BuUTHEY, «J|BOMHOE OILIOJOTBOPEHHE (TMYMHOYHOE)IOCTIMOPHOHAIILHOE
[YIIBETKOBBIX PACTEHHII» [pa3BUTHE, 3aPOJIBIIIN YSIOBEKA U APYTUX
XOpAOBBIX. OOBSICHSITH OHOIIOTHYECKOE
BHAYEHHEPA3BUTHS C METaMOP(O30M;
OTPHIIATESIILHOE BIIMSHUE aJIKOTOJIS,
HUKOTWUHA U APYTUX TCPATOICHHBIX
(hakTOpOB Ha Pa3BUTHE 3aPOJbIILIA
uemoBeka. OMKUCHIBATH MPOIIECC JBOWHOTO
OILIOIOTBOPEHUS Y LIBETKOBBIXPACTEHUI
MToro yacoB mo Teme 5

Tema 6. HacaeacTBeHHOCTH U U3BMEHYUBOCTH OpraHusmMoB

6.1

["eHeTHKa —
HayKa

o
HaCJIEJICTBEHHO
CTUH
M3MEHYUBOCTH

1

[IpenMer u 3a1aun reHeTUKU. Poib
IUTOJIOTHN U SMOPHUOJIOTUB CTAHOBJICHUH
reHeTHKH. Bxmazg

[POCCHICKHX U 3apyOEXHBIX YUCHBIX B
pa3BUTHE FTeHETUKU. MEeTOAbI FeHETUKU
(ruOpumoNOrHYecKuil, IUTOTeHETHIECKUH,
IMOJIEKYJISIPHO- TeHeTHIeckuii). OCHOBHBIE
TeHEeTHYeCKUe MOHATHS. | eHeTHaeckas
CHMBOJIMKA, UCIIOJIb3yeMas B CXeMax
CKpeluBanuil,/[emoncmpayuu:
lopmpemuwi: I'. Mennens, T. Mopras,H. 1.
Baswiios, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii. Obopydosanue:
MoJIeNTh — armuinKaus «MoHoruopuaHoe
CKpelnBaHue», repobapuii «I'opox HoceBHON

PackpbIBaTh coJiep)KaHHE TEPMUHOB U
TOHSTHI: TeH, TeHOM, TeHOTHUII, ()EHOTHII,
XPOMOCOMBI, aJUIeJIbHbIE TeHBI (JLIENN),
TOMO3HTOTa, FeTEPO3UrOTa,
TOMHHaHTHBIN TIPU3HAK (TeH),
[peLIeCCUBHBIH MpU3HAK (I'e€H), YnucTas
UTHHMS, THOPH.

[lepedncnsTh ¥ XapaKkTeprU30BaTh METO/IbI
FCHETHKU: THOPUIOIOTHYECKHH,
[UTOTCHETHYECKU I, MOJIEKYJISIPHO-
FEeHETUYECKUit; JOMUHAHTHbIC U
[PELlECCUBHBIE IIPU3HAKU PACTEHUMN U
PKUBOTHBIX. [10/1b30BaThCSI TEHETHYECKOM
[TEPMHUHOJIOTHEH U CUMBOJHUKOW ISt
BaIcy TeHOTHITNYECKHX CXEM

CKpCIIMBAHUA
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6.2 [3akoHOMepHOCT| 3aKOHOMEPHOCTH HACJICIOBAHUAIIPU3HAKOB, |PacKpbIBaTh coep)KaHue TEPMHUHOBU
MHACJICTOBAHUS ycranoBnennsie I'. Mennenem. MOHSTHI: MOHOTHOPHUIIHOE CKPEIMBAHUE,
MPU3HAKOB. IMoHOTHOPHIHOE CKPEIIHBaHNe. 3aKOH (beHOTHIIMYIECKHE TPYTIIIHI,
IMoHOTHOPHITHO enrnHO0Opa3us THOPHIIOB MTEPBOTO THOPHUIOTIOTTYECKUIA METO, 9UCTHIC
ECKpEIBAHHUC rokonerns. [IpaBmiofOMIHNPOBaHUS. 3aKOHTMHIH, JOMIHHUPOBAHIE TCHOB(IIOIHOE,

pacIienyieHns IpU3HaKoB. | umoresa HETIOJTHOE ), PACIICIUICHNE B TIOTOMCTBE.
arcToTHl TameT. [loaHoe 1 HenmoiHOe OnnchIBaTh METOAUKY MPOBEICHNUS .
TOMIHUPOBAHHE. IMeHIEeIeMOIBITOB TI0 H3YUSHHIO
VIemoncmpayuu: [lopmpemur: I'. Mennens. [HacieI0BaHUs ONHOM Mapbl IPU3HAKOBY
Tabauyst u cxemovl: «MoHOTHOpHIHOE ropoxa MoceBHOro. PackpeiBaTh
CKpELIMBAHNE U €T0 IUTOTeHEeTHIecKas COJIepKaHNe 3aKOHOB €INHOOOpa3us
OCHOBa», «3aKOH pacLICIUICHUs U eTo THOPHUIOB IEPBOrO MOKOJICHUS ¥ 3aKOHA
[UTOr€HEeTHYECKasi OCHOBa», «3aKOH pacierieHus. OOBACHATH TUIIOTE3Y
YUCTOTHI TaMET». MUCTOTHI TaMeT.3alHuChIBaTh CXEMBbI
ObopyoosaHue: MOIETU-ATITUIAKAIIAI MOHOTHOPUAHOTO CKPEIIUBAHMS,
«MOHOTHOPHTHOECKPETITBAHUEY, OOBACHATH €TI0 IIUTOIOTUIECKIE OCHOBBI
«HemostHOE TOMUHKpPOBaHUEY, TepOapuii M peIaTh TeHeTHYECKHE 3a1auH Ha
«I["opox moceBHOI» IMOHOTHOPHIHOE CKPELIMBAaHHE

6.3 JlurnOpunHOe [luruOpuHOe CKpeInBanue. 3aKOH PackpbpiBaTh COAEp)KaHWE TEPMHHOB H
CKpeIIBaHUE. HE3aBUCUMOTO HACJICAOBAHUS IPU3HAKOB.  [MOHATHH: TUTHOPHUAHOE CKpEIIMBAHMUE,
3akoH [{uToreHeTHYECKNE OCHOBBIANUTUOPHIHOTO  [aHATTM3HPYIOIIEe CKpEIIMBaHNE.
HE3aBUCHMOTO CKpeLIBaHusA. AHaNU3UpYIOlIee OmnuceiBath ombiTel . Mengens 1o
HacJieTI0BaHUs ckpeuuBaHue. Vcnoap3oBaHue M3y4eHUIO HAClIeJOBaHUS JBYX Map
MPU3HAKOB AHATTN3UPYIOIET OCKPEITUBAHUS TS MPU3HAKOB y  Tropoxa  IIOCEBHOTO.

OTIpeIeICHHsI TEHOTHUIIA OCOOH. IPackpsIBaTh coJiepKaHue 3aKOHQ|
Vlemoncmpavyuu: HE3aBHCHMOIO HAaCJIEIOBaHUSI NTPU3HAKOB,
lopmpempi: I'. Mennens. Tabauysi u [IpuMeHATP MaTEMaTHYECKUH pacyer c|
cxemobl: «JINTNOPHIHOECKPEIIBAHUEY, TTOMOIIBIO MeTola  TEePEMHOXKEHHS
«LluTomornyeckne OCHOBBI AUTHOPUIHOTO  [BEPOSITHOCTEH M 3alHCh C  ITOMOIIBIO
ckpeimuBanusy. O0opyoosanue. MOJIEIb- (heHOTHIIMYIECKNX panuKanon
armrumKanys «{uruOpuHoe CKperBaHne» [pacIleIyIeHUs] IPU3HAKOB Y ITOTOMKOBIIO
(eHOTMIY W TCHOTHIy. 3alKCHIBAThH
CXEMBbl  JUTMOPHIHOIO  CKpPEIIMBAaHUS,
OOBSICHATh €r0 ITUTOJIOTHYECKHE OCHOBBI
M pelaTh FTeHeTHUECKUe 3a0a4H.

6.4 CrenieHHOE CrieryieHHOE HacJeI0BaHNE IPU3HAKOB. IPackpbIBaTh COAiepKAHNE TEPMUHOB
HacJIEJOBAHUE Pabota T. Moprana 1o cierieHHOMY MOHATHUN: CLEIUICHHOE HACIEA0BaHUE
MPHU3HAKOB HacJie1oBaHMIO TeHoB. Hapymenue MPU3HAKOB, PEKOMOMHALIHS T€HOB,

CIICTIJICHUS] TEHOB B pe3yJIbTaTe TEeHETUYECKHE KapThl XPOMOCOM,
KPOCCHHIOBepa. XpOMOCOMHast TEOPHs MOpTaHHIA.
HacJIeICTBEHHOCTH. | eHeTnueckue KapThl.  |Ha3pIBaTh OCHOBHBIE ITOJI0KEHHS
lemoncmpayuu: [lopmpemwr: T. Moprad. [XpoOMOCOMHOW TEOpUH HACIEACTBEHHOCTH
Tabnuyst u cxemsl: «Mero3», T. MopraHna; packpbIBaTb COAEpKaHHE
«["eHeTHUECKIE KapThl pACTeHUH,)KUBOTHBIX [paboThIT. MopraHa 1o creruieHHOMY
1 yeroBeKkay», «B3anmoielicTBIE ajyIeNIbHBIX [HACIIEO0BAHUIO T€HOB M TIPUYHUHBI
reHOB». Obopydosanue: MAKpOTIpEnapar HApYIICHUS CUETUICHUS MEXTy TeHAMHU.
«Ipozodunay (Hopma, MyTaniuu GOpMbI 3anmuCchIBaTh CXEMBI CKPEITUBAHUS TPU
KPBIJIBEB M OKPACKH TEJa), MUKPOCKOII, CIICTITICHHOM HacJIeIOBaHUH, OOBSCHITH
Moaenb-anmuinkanus «I[lepexpécr MPUYUHBI PEKOMOUHAIIMUTEHOB,
XPOMOCOM. OTIPENIeNATh YHCIIO TPYIII CIETUICHUS
Vlabopamopusie u npakmuuecKkuepadomepl: [[€HOB; pEIIATh TeHETHYECKUE3a1a4U HA
Ul/p Ne 5. «M3y4yeHnepe3ynbTaToB CLIETUICHHOE HACJIEZ0BaHuUE.
MOHOTHOPH/IHOTO U IMTUOPHTHOTO
CKpEIIMBAaHUS Y Ip030(MIiIbl Ha TOTOBBIX
MHKpoIIpenaparax»

6.5 [‘eneruka nosna. [eHernka mosa. XpoMocoMHOe onpeienieHne|PackpbiBaTh cojiep)kaHie TEPMUHOB U

IHacnenosanue
MPU3HAKOB,
CLIETJIEHHBIX C
[TOJIOM

roja. AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
["omMorameTHBIE HTETEPOTaMETHBIC
OpPTaHU3MBI.

HacnenoBanne npu3HaKOB, CHEIICHHBIXC
MOJIOM.

V[emoncmpayuu:

ITopmpemui: I'. Mennens, T. Mopran,H.1.
BaBuios.

Tabnuywt u cxemvi: «'€HETHKA MOJIAY,

MOHSTHI: XpPOMOCOMHBII Habop,
AyTOCOMBI, TI0JIOBBIE XPOMOCOMEI,
TOMOTaMETHBIN TOJI, TeTEPOraMeTHBIN
TTOJI, CIIETUICHHOE C TI0JIOM HAaCJIeJOBaHUE
mpu3HaKOB. OOBSICHATH IIUTOJIOTHYECKIE
OCHOBBI XPOMOCOMHOTO MEXaHH3Ma
OTIPEIICIICHUSIIONA Y PA3ITUYHBIX
opranu3zmMoB. CpaBHHUBATh
BaKOHOMEPHOCTH HACJICIOBAHUS
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«3aKOHOMEPHOCTH HAaCJIEAOBaHMUS, MIPU3HAKOB, CLUETICHHBIXU HE
CLIETITIEHHOTO C MOJ0MY», «KapuoTumsl CLIETIJIEHHBIX CTI0JIOM. PemaTth
UEIOBEKA U >KMBOTHBIX» TEHETUYECKUE 3a/1a4M Ha HACJIEI0BaHUE
CLIETUICHHBIX C TIOJIOM MPU3HAKOB
6.6 |MI3MeHYHBOCTE. 1 IM3MeHUYnBOCTb. BBl H3MEHUNBOCTH: IPackpbIBaTh cofepaHUE TEPMUHOB U
IHenacnenctsen HEHACJIEICTBEHHAs U HacJIeCTBEHHAsl. Ponb [MOHATHI: U3MEHUHUBOCTD,
Hast Cpellbl B HEHACJIEICTBEHHOW N3MEHUMBOCTH. [HACJIEACTBEHHASI U3MEHYUBOCTD,
M3MEHYNBOCTh [XapakTepucTHKa MOAN(DHUKALMOHHON HEHACJIECTBEHHAs! U3MEHYHBOCTbD,
M3MEHYMBOCTU. BapuanoHHBIN psi U Mo (UKAMOHHAs N3MEHYHBOCTB,
BapHaluoHHaskpuBas. Hopma peakiu BapUAIlMOHHBIN psfl, BapUaHTa,
mpu3Haka. KonmuecTBeHHbIE M KaueCTBEHHBIE[BapHAllUOHHAS KpUBas, IPU3HAK, HOpMa
MIPU3HAKY MUX HOPMa pPEeaKIuu. [PeaKIy, KOJTMUECTBEHHBIC U
CaoiicTBaMo i) UKAIIMOHHON KaueCTBECHHBIC IIPU3HAKU.
M3MEHUYMUBOCTH. KnaccuduimupoBatb BUAB H3MEHIHBOCTH
lemoncmpayuu: M BBIABIIATh HX OMOJOTHYCCKUC
Tabnuysl u cxemvl: «BUIBI N3MEHIUBOCTHY, [0coOeHHOCTH. [lepeuncisTe cBoicTBa
«MomupuKaIoOHHATH3MEHIHBOCTD. MOIN(PUKAITOHHON M3MEHUYNBOCTH U
Vlabopamopnble u npakmuueckuepadomepl: |00BSICHIATH €€ 3HAYCHUE VI OPTaHU3MOB.
UTabopatopHas padoTa Ne 6. «3ydeHue PaznuyaTh KOJIWYECTBEHHbIE U
MO UKAIIMOHHON U3MEHYHBOCTH, KadeCTBEHHbIC MPU3HAKH; CTPOUTH
MOCTPOCHHUE BapUAIIOHHOTO psiAa U BapHUAIlMOHHBIN P, BapUAIlHOHHYIO
BapHaLlMOHHON KPUBOID» KPHBYIO, BBIYMCILITE CpelHee 3HaueHHe
MpU3HaKa
6.7 HacnencteenHa 1 HacneacTBeHHas, WK TeHOTUIIMYECKAs IPackpbIBaTh copepikaHHE TEPMHUHOB U
STUI3MEHYHNBOCTh M3MEeH4YNBOCTh. KoMOMHATHBHAS MOHSATHI: HAaCIeICTBEHHA
M3MEHYNBOCTH. Mel03 U MOJIOBOH MPOIECC —[M3MEHIYNBOCTh, KOMOHMHATHBHAS
OCHOBa KOMOWHATHBHOW M3MEHYHUBOCTH. M3MEHUYMBOCTb, MyTallHOHHAs
IMyTanroHHast ©3MEHYUBOCTb. M3MEHYUBOCTb, MYTaHT, MyTallUH:
Knaccuukarus MyTanuii: TeHHEIE, F€HHbIE, XPOMOCOMHBIE, TEHOMHBIE;
XPOMOCOMHBIE, F€HOMHBIE. YacToTa 1 MOJIMIUIONINS, AHEYIUIOUAMS, MyTareHsbl.
MPUYIHHEI MyTaluil. MyTareHHsie akTopsl.  [XapakTepH30BaTh HACICICTBCHHYIO
3aKOH TOMOJIOTHYECKUX PSIA0B M3MEHYMBOCTb; (HOPMYIIMPOBATH 3aKOH
B Haclie/ICTBeHHOW n3MeHunBocTH H. 1. TOMOJIOTHYECKUX PSIZIOB B
IBaBunoBa. BHesiiepHas HaclieICTBEHHOCTD U [HAcleACTBEHHON n3MenunBoctuH. U.
M3MEHYUBOCTh.Jemoncmpayuu: IBaBuiioBa U OOBSICHITH €r0 3HAUYSHUEIIS
I lopmpemur: T'. ne ®@pu3, H. 1. Bapuios. OMOJIOTHH U CEJICKITUH.
Tabnuyst u cxemvl: «MyTamOHHAS KnaccuduupoBats MyTaIlin: TeHHBIE,
M3MEHYUBOCTbY. XPOMOCOMHBIE, TEHOMHBIE U IPUBOJIUTH
Obopy0osaHue: MAKPOCKOII, MEKPOTIPETIAPAT IPUMEPHI MYTAILIUH.
«Jpozoduna» (HOpMa,MyTauu GOPMBI OOBSICHATD NPUYUHBI BOSHUKHOBEHHS
KPBLIHCB M OKpAcKa Teja); KOMHATHEIC IMyTaLuid, poiab (GaKTOPOB-MYTareHOB.
[pacTeHMsl ¢ MeCTPOHOKPACKON JIHCTHEB. CpaBHUBATh BUJbl MYyTallUi; BBISBISATH
Vlabopamopnsle u npakmuueckuepadomsl: IPUUUHBI HACIEICTBEHHOM
Ulaboparopras pabota Ne 7. «AHanu3 M3MEHIMBOCTH, WCTOYHHKH MyTareHOB B
MyTaui y Jpo30(G MBI Ha TOTOBBIX OKpyXaromiei cpese (KOCBEeHHO).
MHKpOIIpenapaTax» IXapakTepr30BaTh BHEACPHYIO
HACJIEICTBEHHOCTh M H3MEHIHBOCTD
6.8 [eneTuxa 1 I"eneruka yenoseka. Kapuorunuenoseka. IPackpbIBaTh cofepxKaHUE TEPMUHOB U
geToBeKa OCHOBHBIE METOBI TCHETHKH YEJIOBEKA: MOHSATHI: KApUOTHII YeJIOBEKa,
reHealornYeCKui, OJIM3HEIIOBBIH, LIUTOT€HETHUECKUI METO/,
[UTOreHETHYECKNH, OMOXMMUYECKHUH, FeHeaNIor N9eCKU METO/I, pPOJIOCIOBHBIE,
MOJIEKYJIsipHO-TeHeTHUecknid. CoBpeMeHHOE |0JIN3HELIOBEI METO/I, HACIIEACTBCHHBIE
OTIpeIeJIeHUE T€HOTUIIA: I0JIHOTEHOMHOE 0oJie3HH: (MOHOTCHHBIE,
CEeKBEHHPOBAHUE, FEHOTUIIUPOBAHNE, B TOM |C HACIEICTBEHHOM
umcie ¢ nomoursto I11P-ananusa. MpeapacloNoKEeHHOCTBIO,
HacrencTBeHHBIC 32007I€BaHHS YENIOBEKA:  [XPOMOCOMHEIE), MEINKO-TEHETHIECKOE
TeHHBIC 00JIE3HH, O0JIE3HUC HACIIEACTBEHHOHN [KOHCYIBTHPOBAaHHE.
[PEAPacoNOXEHHOCTbIO, XPOMOCOMHBIE [TepeurncasiTh 0COOCHHOCTH U3YICHUS
0one3nn. CoMaTHYeCKUE U TEeHEPAaTHBHBIE  [TCHETHUKH YEIOBEKa; IPHUBOIUTH
myTari. CTBOJIOBEIE KICTKH. [IpUHINIBI  [MpUMepH! HACTIeICTBEHHBIX O0JIe3HeH




Denepanbhas pabouas nporpamma | buonorus. 10 knacc (6a30Bbiil ypOBEHB)

BIOPOBOTrO 00pa3a )KU3HH, TUarHOCTHKH,
MPOQUIAKTUKY U JICYCHUS] TeHETHYECKUX
0oesHeit. MeinKo-TeH. KOHCYJIbTHPOBAHNE.
3HaueHHEeMe TUIINHCKOM TeHETHKH B
MPEAOTBPALICHUH 1 JICUCHUN TeHETHIECKUX
BaboneBanuii yenoBeka,Jemoncmpayuu:
Tabnuysl u cxemsi: «HacnenoBanue pesyc-
(bakTOopay, «I'eHeTHKa TPYIIIKPOBI.
VIabopamopubsie u npakmuueckuepadomoi:
[MpakTuyeckas padora Ne 2. «CocraBiieHne U
QHAJIN3 POJIOCIOBHBIXUEIOBEKAY

UEeIOBEKA, XapaKTepU30BaTh METObI UX
MpoQHIaKTUKK; 0OOCHOBBIBATH 3HAUCHHE
MEINKO-TEHETHIECKOTO
KOHCYJIBTUPOBAHUSL.

BBISBIIATE ¥ CPaBHUBATH MEXAY COOOM
/IOMHHAHTHBIE U PELIECCUBHBIE TPU3HAKA
eTI0BeKa.

CocTaBIIsITh M aHATU3UPOBATh
[POJOCIIOBHBIE UENIOBEKA

IToro yacoB 110 TEME

8

Tema 7. Ce.]IeKIIHH OpraHu3smMoB, OCHOBBI OHOTEXHOJIOTHH

7.1 Cenexuus Kak 1 Cenexnus Kak Hayka U Ipoliecc. 3apoxkaeHuePackpriBaTh cofepkaHue TEPMHUHOBU
HayKau cesleKMU U joMectukanus. Yuyenue H. WM. MOHATUI: CEJIEKLUs, COPT, I0POAa,
[porecc BaBuiioBa 0 1leHTpax MHOT000pasus U [ITaMM, TOMECTUKALUS, U

ITPOUCXOXKACHUSA KyIbTYPHBIX PACTCHHN. 0JIOMaITHUBaHKE, ICHTPBI MHOT000pa3us
[leHTpBI NPOUCXOXKIACHHS JOMAIIHUX 1 IIPOUCXOXKACHUS KYIbTYPHBIX
bKMBOTHBIX. COpT, MOpOJa, IITaMM. [pPacTeHUH U )KUBOTHBIX, THOPUAN3ANNS,
Vlemoncmpayuu: MCKYCCTBEHHBIN 0TOOp. HazpiBaTh 1
Ilopmpemui: H. V. BaBunos. Tabauywt u CpaBHUBATh OCHOBHBIEATAIBI PA3BUTHS
cxemul: kapTa «LleHTphIMHOTO00pa3us U cenexkuuu. M3znarate yuenue H. 1.
MIPOUCXOXKACHUS KyJIbTYPHBIXPACTCHUI, BaBujioBa 0 LEHTPAX IPOUCXOXKICHUS
«I[Toponbl TOMAIIHUX )KUBOTHBIX», «COpTa  [KYJIbTYpHBIXpAaCTEHUI; pa3nuyarhb
KYJIBTYPHBIX pacTeHuit». Obopydosanue: LIEHTPBI Ha KapTe MUpPA, CBA3bIBATH UX
MYJISKU II0JJOB MKOPHEIUIOAOB AUKHUX MECTOIIOJIOKEHUE C O4araMu
(OopM ¥ KyJIbTYPHBIX COPTOB PAaCTECHUIL; BO3HUKHOBEHHIPEBHEHIIINX
repOapmii «CebCcKoX035CTBEHHBIE nuBrar3auii. CpaBHEBATh copTa
[pacTeHHs» KYJIbTYypPHBIXPACTEHUH, TOPObI
ITOMAITHUX )KUBOTHBIX U HX
imukuxnpenkos. OLEHUBATh PONIb
CEeJIeKIINH B 00ECTICUeHNN
MPOIOBOJILCTBEHHOMOE30IACHOCTH
UeIOBEUECTBA

7.2 MeTons! 1 1 CoBpeMEHHBIE METOJIbI CENEKIIH. IPackpbIBaTh copep:xaHHe TEPMUHOB U
IMOCTHKEHUS IMaccoBBIil M HHIMBHYAIbHBIN OTOOPHIB MOHSATHIA: UCKYCCTBEHHBIN 0TOOD,
CENEeKLINN CENIEKIINMPACTEHUI U >KUBOTHBIX. OLIEHKa |[MacCOBBIM 0TOODP, MHINBUAYAIBHBIN
[pacTeHUIN bKCTEpbepa. bian3kopoacTBEHHOE 0TOOD, IKCTEPBEP, OIM3KOPOJCTBEHHOE
PKUBOTHBIX CKpelLIMBaHue —MHOPUAMHT. UHcTas MUHUS. |[CKpeIMBaHKUe, YUCTas JIMHUA, TeTePO3HC,

CkpeniuBaHue YUCTHIX JIMHUH. ['eTeposuc,
v ruOpuaHas cuia. HepoacrsenHoe
CKpemnriBanue — ayTopunuar. OTnanéHHas
ruOpuam3anus u e€ycnexu. FcKycCTBeHHBIH
MyTareHe3 U MoJiyueHue MOJUILIONI0B.
JTocTrxkeHHs CeNeKLMU pacTeHUH,
PKIBOTHBIX HIMUKPOOPTaHU3MOB.
V[emoncmpawuu: [lopmpemwi: . B.
Muuypun, I'. 1. Kapneuenko, M. ®.
IMBanoB. Tabauyst u cxemol: «OTHaneHHas
rHOpuIIm3anyss», «PaboTs! akagemuxaM. .
IMBanoBay, «Ilomummonaus.
Obopyooganue: MyJSDKH THIONOB U
KOPHEIUTIOIOB TUKUX ()OPM U KYJIBTYPHBIX
COPTOB PACTEHHIA.

VIabopamopuvle u npakmuueckuepadomsui:
Okckypcusi «OCHOBHbBIE METOJIBI U
IMOCTHXKEHUSI CENIEKLUU PACTeHUI 1
PKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIUIO,
TUIEMEHHYIO (PepMy, COPTOUCTIBITATEIIEHBIN

[Y9aCTOK WJIM TETIYHOE X03SHCTBO)

HEPOJICTBCHHOE CKPEIHBAHUE,
MCKYCCTBEHHBIH MyTarcHes,
rrormuruon . CpaBHUBATE (OPMBI
MCKYCCTBEHHOT'0 0TOOpa (MaccoBOro u
MHAWBUYATEHOTO), BUIBI THOPHIM3AIHN
(OTM3KOPOJCTBEHHOW U OTHAJICHHOM),
CIIOCOOBI TTIOTYYCHUSATIOTHILION/IOB.
[IpuBOIUTE NPUMEPHI AOCTHUKEHUN
CENIEKIIMU PACTEHUHN U KUBOTHBIX
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7.3 Fnommonorm 1 [BrioTexHOMIOrMs KaK 0Tpaciib IPOU3BOJCTBA. |PacKpbIBaTh COJEp)KaHUE TEPMUHOB U
KaKk OTpacilb ["eHHast MHXEHepUsl. DTalbl CO31aHMs MOHSTHI: OMOTEXHOJIOTHSI, KJICTOYHAS
[IPOM3BOJCTBA pexomOmHaHTHOM JIHKWM TpancreHHpIx MHXEHEpUsl, TeHHAs UHKEHEPHS,

oprann3MoB. KieTouHasnHxeHepHsL. KIIOHMPOBaHHE, TPAHCTCHHBIE
K1eTo9HBIeKY B TYPHI. opranu3mel, [ MO (TeHeTHdecKn
MHKpOKIOHATbHOCPa3MHOKEHHEPACTCHUH.  [MOIU(PHUIIPOBAHHBIE OPTaHU3MBI).
KnornpoBaHne BEICOKOMPOYKTHBHBIX IXapakTepn30BaTh OMOTEXHOJIOTHIO KaK
CEITbCKOXO3SIMCTBEHHBIX OPTaHN3MOB. OTpacibIPONU3BOJICTBA, OCHOBHBIC
(OKOJIOTHYECKUEH ITHYECKUE MPOOIJIEMBI. IMOCTHXKEHUST OMOTEXHOJIOTHHU B 00JIaCTH
'O — reneTn4ecky MOIU(PUIIMPOBAHHBIE  |[TPOMBIIUICHHOCTH, CEIbCKOTO XO035HCTBA
OpPTaHU3MBI. 1 MenuuuHbL. [lepeuncisTe u
VIemoncmpayuu: Tabnuysl u cxemol: XapaKTepU30BaThbOCHOBHBIEMETOBI U
«OOBEKTHI OHoTeXHONOTUNY, «KiteTouHsle  [mocTrkeHusOnonHxeHepun. OOCyKaaTh
KYJIBTYpPBI ¥ KJIOHUPOBaHHUEY, PKOJIOTMYECKUE U STHYECKUE aCIEKThI
«KOoHCTpyHpoBaHHEH IHEPEHOC T'CHOB, HEKOTOPBIX MCCJICIOBAHUH B 00TIaCTH
XPOMOCOM OMOTEeXHOIOTHH (KIIOHHPOBAHMUS,
MCKYCCTBEHHOTO OILIOJOTBOPEHHUS,
HaIpaBJIeHHOTO N3MEHEHMsATEHOMA U
CO3JaHUs TPAHCTEHHBIX OPraHU3MOB)

MToro yacos 1o Teme 3

IPezepBHOE Bpems 1

OBLIEE KOJIMYECTBO

YACOBIIO [TPOTPAMME 34

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Ne Tema ypoxa | KomnngectBo yacos | MHara OnexTpoHHBIE TU(POBLIE
n/n Beero|[Konrposshbie || TTpaxriuecke || 13Y1EHIA 00pa3oBaTeNbHBIE PECYPCHI
L paboTHI paboThI
Buosorus kak Hayka - 2
1 ||buonorus B cucteme Hayk. I1.1. 1 Bubmorexa [IOK
https://m.edso0.ru/863e6122
L https://m.edsoo.ru/863e632a
2 |[Meroasl mo3HaHUS )XUBOMI 1 0.5 bubnnorexa [IOK
npupoel. I1.3. TI/p Ne 1 https://m.edsoo.ru/863e6122
«Vcrionp30BaHMe Pa3IMIHBIX
METOJIOB IIPH N3yYEHUHU
| ||buosnoruueckux 0GbEKTOBY
|)K‘nm)1e CHCTEMBbI M UX OpraHu3amnms - 1
3 ||buosornvyeckue CHCTEMBI, 1 Bbubaunorexa [IOK
| ||mpouecchl u ux uzyuenwue. I1.4. https://m.edsoo.ru/863e6564
|XuMuqec1mﬁ COCTaB M CTPOEHUE KJIETKH - 8
4 || XuMHYEeCKHI COCTaB KIIETKH. 1 Bbubnuoreka [IOK
| |[Boma u munepainbhbie conu. I1.5,6. https://m.edsoo.ru/863e674e
5 |[benku. CocraB u ctpoeHue 1 bubnunorexa [JOK
| ||oenxos. I1.9. https://m.edsoo.ru/863e6b72
6 ||PepMeHTBI — OHOJIOTHYECKHE 1 0.5 Bbubmmorexa ITOK
kataiauzatopsl. 11.10. JI/p Ne 1 https://m.edsoo.ru/863e6b72
«3yueHune KaTaIuTHYEeCKOM
AKTHBHOCTH (PepMEHTOB (Ha
NpUMepe aMUIIa3bl WU
| ||xaramasen)». IL11.
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Ne Tema ypoxka KonmuectBo yacos | Hara OneKkTpoHHBIE IU(PPOBEIE
/I Beero|| Kontponbasie || [Ipakideckue || H3Y1€HAA 00Opa3oBaTeNbHBIE PECYPCHI
L] paboThI paboThI
7 ||[Yrnesonel. JIumuaer. I1.7, 8. 1 Bbubnnorexa [JOK
] https://m.edso00.ru/863e6870
Hyxneunossle kucnotsl. ATO. 1 bubnnorexa [JOK
| |IL12,13. https://m.edsoo.ru/863e6d5c
VcTopus 1 METOIBI N3yUCHUS 1 Bubmmorexa IIOK
| |[xneTku. Knetounas Teopus. I1.15. https://m.edsoo.ru/863e6e88
10 |[Knerxa kax nenocrnas xusas 1
| ||cucTema. II. 15,16.
11 ||Ctpoenne 3yKaproTHIECKOI 1 0.5 Bubmmorexa IIOK
wietkn. JI/p Ne 2 «zyuenue https://m.edso0.ru/863e6ff0
CTPOEHHS KIIETOK PACTEHHH, https://m.edsoo.ru/863e716¢
JKMBOTHBIX, TPHOOB M OaKTepHii
MO/l MUKPOCKOIIOM Ha TOTOBBIX
MHKpoIIpenaparax 1 ux
| ||omucanuey. I1. 20.
7KuzHenesaTeIbHOCTh KJIETKH - 6
12 ||O6mMeH BemiecTB uiau MeTaboausM. || 1 bubaunorexka [JOK
|21, https://m.edsoo0.ru/863e766¢
13 ||®oTocunTe3. XemocunTes. [1.23. 1 bubanorexa [TOK
L https://m.edso0.ru/863e7c98
14 |[9uepreruueckuii oomeH. I1. 22. 1 bubnunorexa [JOK
L https://m.edsoo.ru/863e7aae
16 ||[buocunTes Oenka. Peakmus 1 bubaroreka [JOK
| ||marpuunoro cunTesa. I1.24. https://m.edsoo.ru/863e796e
17 ||Tpancnsiuus — OuocuHTe3 Oelka. 1 Bubnmorexa IIOK
|25, https://m.edsoo0.ru/863e796e
18 |[HexmeTounbie GOpMBI KU3HH — 1 Bubmorexa [IOK
| |jBupycsr. I1.14. https://m.edsoo.ru/863e7540
|Pa3MH0meﬂue U MHIMBHAYAJbHOE Pa3BHTHE OPraHMU3MOB - 5
15 |PKu3HeHHBIN UK KIETKH. 1 0.5 bubanoreka [TOK
Ienenne kaetkn. Muros. I1. 26. https://m.edsoo.ru/863e7dc4
JI/p Ne 3 «Habmonerne muro3a B
KJIETKaX KOHYMKA KOPEIIKa JIyKa
| ||Ha TOTOBBIX MHKPOIIPENapaTax»
19 | DopmMbl pa3MHOKEHHUSA 1 bubamoreka [JOK
opranusmos. I1. 26. https://m.edsoo.ru/863e81b6
L https://m.edsoo.ru/863e831e
20 |[Meiios. 11.27. 1 BuGmorexa LIOK
L] https://m.edsoo.ru/863e7f4a
21 ||O6pazoBaHue U pa3BUTHE 1 0.5 bubanorexa [JOK
TIOJIOBBIX KJIETOK. https://m.edsoo.ru/863e81b6
OmnopotBopenue. I1.27. JI/p Ne 4
«V3yueHne cTpoeHust OJIOBBIX
KJIETOK Ha TOTOBBIX
| ||MuKponpenaparax»
22 |nauBuayaabHOE pa3BUTHE 1 Bu6mmorexa [IOK
| |lopranusmoB https://m.edsoo.ru/863e8436
HacieacTBeHHOCTh M HF3MEHYHBOCTH OPTaHU3MOB - 8 |
23 |[l'eneTrika — Hayka O 1 bubmmorexa ITOK
HACJIEJCTBEHHOCTH U https://m.edso0.ru/863e86f2
| ||M3MenuuBOCTH
24 ||3aKOHOMEpPHOCTH HACJICIOBAHUS 1 bubnunorexa [JOK
NpU3HaKOB. MOHOTHOPHIHOE https://m.edsoo.ru/863e8878
| |lckpemmBanue
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Ne Tema ypoka KommuecTBo yacos | Hara DneKTpOHHbIE IH(YPOBHIS
n/m Beero|| Kontponbasie || [Ipakideckue || H3Y1€HAA o0pazoBaTelbHbIE PECYPCHI
L paboTsl paboTsl
25 ||durnOpuaHOe CKpeIrBaHue. 1 Bbubnnorexa [JOK
3aKOH HE3aBHCHMOTO https://m.edsoo.ru/863e89a4
| ||HacnenoBanus MPU3HAKOB
26 ||CueruieHHOE HACJIECIOBAHUE 1 0.5 bubnuoreka [TOK
npu3HakoB. JI/p Ne 5 «M3yqenue https://m.edso0.ru/863e8c60
PE3yJIbTATOB MOHOTHOPHIHOTO U
UTHOPUIHOTO CKPELIUBAHUS Y
P30 HIIBI Ha TOTOBBIX
| ||MuKponpenaparax»
27 |[Fenetuka noja. HacnemoBanue 1 bubanoreka [JOK
| ||NpHU3HAKOB, CLETLIEHHBIX C T10JIOM https://m.edso0o.ru/863e8c60
28 ||13MeHYHBOCTD. 1 0.5 bubaroreka [JOK
Henacnencrsennas https://m.edsoo0.ru/863e8efe
U3MeHYHBOCTE. JI/p Ne 6.
N3y4yenue moaupuKamoHHON
M3MEHYHBOCTH, TIOCTPOCHHUE
BapUalMOHHOTO psijia U
| ||BapualiMOHHO KpUBOW»
29 ||HacmencTtBeHHas N3MEHYHBOCTb. 1 0.5 bubanorexa [TOK
JI/p Ne 7. «Ananu3 myranuii y https://m.edsoo.ru/863e8efe
p030(UITBI HA TOTOBBIX
| ||MuKponpenapaTax»
30 |[['eneTHKa yemoBeka 1 bubnuoreka [TOK
L https://m.edsoo.ru/863e8d78
CeJjiekusi OPraHu3MoB, OCHOBBI 0HOTeXHOJ10rHU — 3 + 1 (pe3epBHbBIil YPOK) |
31 ||Cenekius Kak HayKa U MPOIECC 1 bubaunoreka [JOK
L https://m.edso0.ru/863e9214
32 [[MeToabl U TOCTHIKEHHNS CEJIEKIINHA 1 bubarorexa [TOK
| |lpacTenuii 1 JKMBOTHBIX https://m.edsoo.ru/863e9214
33 ||brOTEeXHOIOTHS KaK OTPACb 1 bubamnoreka [JOK
MPOU3BOJICTBA https://m.eds00.ru/863e9336

[34 |[Pescpunuit ypo [ | | | |

|]106a131/m) CTPOKY |

OBIIEE KOJIMYECTBO YACOB IIO|| 34 0 4
[MPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBABATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JUIA YYEHUKA

1. Buonorus, 10 knacc. BazoBslit yposens yueOuuk/ B.B. ITaceunuk, A.A. KAMEHCKHIA, A.M.
PYBIOB [u ap.]Ilox pen. B.B. Ilaceunuka. - M.: [Ipocsemenue, 2023. - 223 c. (JIunus xu3Hn)
2. Buonorus, 11 kiacc. ba3oBslii yposens yue6unx/ B.B. IMaceunnk, A.A. KAMEHCKHI, A.M.
PYBIOB [u ap.]Tlox pen. B.B. Ilaceunuka. - M.: [Ipocsemienue, 2023. - 272 c. (JIunus xu3Hn)

METOINYECKHUE MATEPHUAJIBI JJI51 YYUTEJIA

1. Buonorus, 10 xnacc. Basosslit yposens yue6uuk/ B.B. ITaceunnk, A.A. KAMEHCKHI, A.M.
PYBLOB [u ap.]ITox pen. B.B. [Taceunuka. - M.: IIpocBemenne, 2023. - 223 c. (JIunus xu3nn)
2. buomnorus, 11 xnacc. ba3zoBsrii ypoBens yueonuk/ B.B. [laceunuk, A.A. KAMEHCKHI,
A.M. PYBLOB [u ap.]|ITox pen. B.B. [laceunuka. - M.: [Ipocsemenne, 2023. - 272 c. (JIunus
KU3HH)

3. A.A.Kamenckoro, E.A.KpukcyHnosa, B. B.Ilaceunnka O0mmas 6uonorust 10-11 kmaccer - M.: [lpoda,
2012 .
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4. T'.B.Yepennukoa buonorus 11 kiacc: noypouHsle miansl o yueOHUKY A.A.KameHckoro,
E.A . Kpukcynona, B.B.Ilaceunuka — Bonrorpaa: Yuurens,2009.
5. M.B.Bsicoukas TpeHaxep mo obuiei ouonorun s ydammxcs 10-11 kgaccoB U mocTynaomux B
BY35s1. TpenupoBounsle 3agaun — Bonrorpan: Yuutens,2005.
6. M.B.Bsicomnkas O6mias 6uonorust 9-11 kinaccel: pa3HOypOBHEBBIC YIIPaKHEHUS U TECTOBBIC 3aaHUs—
Bonrorpan: Yunrens,2008.
7. T.A.Adonuna. [lpaktuyeckoe mocodue ¢ 3amanusamu.- M.:@opym-untpa, 2009
8. T'.M.Jlepuep. Ypoku ounonorun. O6mas 6uonorus.10-11 knaccer. TecTsl, Bompocsl, 3anaun.- M.:
Oxcemo0,2005
9. JL.B.Copokuna. Tematuueckue 3a4€thl o ouosiornu B 10-11 knaccax - M.:Cdepa,2008
10. B.B. ITaceunuk ABTOpCKas nmporpaMma cpeaHero (IoJHOro) oo1ero oopasosanus mo ouonoruu 10-11
kimaccel. — M.: JIpoda 2010
11. M.B. Onanosuy, H.W. Crapukosa,E.M. I'amxkuesa, E. 10.11{emukoBa buomorns 5-
1 1knaccel:pa3BepHyTOE TEMaTUUECKOE MIaHupoBaHue — Bonrorpan: Yuurens, 2009
12. Anacracosa JLII. O6mas 6uosorus. [unakTudeckue Mmatepuansl. — M.: Benrana-I'pad, 1997.
13. Boraanosa T.JI., Comonosa E.A. buosorus. ClipaBOYHHK JUIst CTAPIIEKIACCHUKOB M TIOCTYITAOIINX B
By3bl. — M.: ACT-nipecc, 2006.
14. Bonrosa 1.B. C6opHuK 3a1a4 1mo o01ieit onooruu 1ist nocrynaromux B BY3s1. — M.: Onukce 21 Bek,
2005.
15. 3axapos B.B., Mamonros C.I"., Conun HA. O6muias 6uomnorus: Yue6. mis 10 — 11 k1. 06mieo6pasoart.
VYue0. 3aBenenuii - M.: [Ipoda, 2005.
16. Puc 3., Crepubepr M. Ot Ki1eToK K aToMaM: VJLIHOCTPUPOBAHHOE BBEAECHHE B MOJIEKYISAPHYIO
ouonoruro: Ilep ¢ anrn. — M.: Mup, 1988.
17. Cyxosa T.C., Koznosa T.A., Counn H.W. O6mias 6uonorus. 10 — 11 xi1.: PaGouast TeTpaas K y4eOHUKY
/ mox pen. B.b. 3axaposa. — M.: [Ipoda, 2003.
18. Ypoku oOeii 6uonoruu: I[Tocobue mis yuurens / B.M. Kopcynckas, I'.H. Muponenko, 3.A.
Mokeepa, H.M. Bep3unun. — M.: IIpocBemenue, 1986.
19. Kpuxcynos E. A., ITaceunux B. B. Dxonorus. 10 (11) knacc: Yue6. mis GmeoOpasosar. y4eo.
3aBeneHui. 5-e 3., nopad. M.: llpoda, 2001. — 256 ¢
20. Peiimepc H. @. Kparkwuii ciioBaps GHOJOrHUeCcKUX TepMUHOB: KH. Ui yuurens. — 2-e u3a. M.:
[Ipocsemienne, 1995. — 368 c.
21. Peiimepc H. @. Hauana skonornueckux 3Hanuit.M.: Usnarenscreo MHDITY, 1993. — 261 c.
22. DHnmknonenus s getein. I'nas. Pen. B. A. Bomomua. M.: AsanTa+, 2001. — 448 c.
23. Bepswiun H.M., Kopcynckast B.M. O61asi MeToiuKa rperno/iaBanus ouosorud. — M.: IIpocsemnienue,
1986.
24. 3axapos B.B, Mycradun A.I'. O61ias GHOIOrHs: TECTHI, BOIPOCHI, 3aaanus. — M.: [Ipocselenue,
2003.
25. NBanosa T.B., Kaiunosa I'.C., Markosa A.H. C6opHuK 3a1anuii 1o o01ei Ouonoruu. — M.:
[Ipocsemienne, 2002.
26. Mummna H.B. 3ajganus Ui caMOCTOSTENBHON paboTsl 110 00miei 6uonoruu. 11 kinace. — M.
[Ipocsemenue, 1985.
27. MInmkunckas H.A. Teneruka u cenexuns: Teopus. 3ananus. Otsersl. — Caparos: JInueit, 2005.
JlonosiHMTe/ILHAS JINTEPATypa 1JIsl yYALIUXCS:
1. M.B.Briconkas TpeHaxep o oOmeit Ononoruu g ydamuxcst 10-11 kiaccoB u noctynaromux B BY 31
TpennpoBounsie 3anaun — Bonrorpan: Yunrens,2005.
2. M.B.Bpricoukas OOmas Ouomnorus 9-11 xiaccel: pa3HOYpOBHEBBIE YIPAXKHEHHSI U TECTOBBIC 3a/1aHUS—
Bonrorpan: Yuurens,2008.
3. T.A.Adonuna. [Ipaktndeckoe nocodue ¢ 3amanusmu.- M.:Dopym-untpa, 2009
4. T U.JIepuep. Ypoku omonoruu. Oomias 6uonorus.10-11 knaccer. TecTsl, BOpockl, 3aaadn.- M.:
Oxcemo,2005
5. B.B. Ilaceunuk ABTOpCKas mporpamMma cpeaHero (IojHoro) odmiero oopa3oBanus o ouoiorun 10-11
kimaccel. — M.: JIpoda 2010
6. M.B. Onanosuu, H.W. CrapukoBa,E.M. I'amxuesa, E. 10.11lemuxkoBa bruonorus 5-11knaccel:pa3sepHyroe
TeMaTH4ecKoe MmaHnupoBanue — Boarorpan: Yuurens, 2009
A no3uaro mup; derckas suiuknoneans: Ampuoun. Astop b.®.Ceprees; - M.: 000 «dupma «3naTenbcTBO
ACT»»; OO0 «Actpensy, 2011. — 480 c.: un.; JJabopaTopHsIif mpakTukyM. brosorus 6-11 kimace (yae6HOE
SIIEKTPOHHOE U3JAHUE).
7. JI.B.Copokuna. TemaTtndeckue 3a4€Trl 1o 6momnoruu B 10-11 xmaccax - M.:Cdepa,2008



Denepanbhas pabouas nporpamma | buonorus. 10 knacc (6a30Bbiil ypOBEHB)

8. «Enunas xomnekuus LHudposeix O6pazoBarensHbix PecypcoBy (Habop HUPPOBBIX peCypcoB K yueOHUKaM
muanu [Toromapesoii M.H.) (http://school-collection.edu.ru/).

9.www.bio.1september.ru— rasera «buonorus -npuioxeHue K «1 ceHTIOps».
10.http://bio.1september.ru/urok/ -Matepuaisl k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO3[]aH CaiT, ObLIH
ormybmKoBaHb! B razere "buonorus". ABropamu caifta mpojenana 6ombias padoTa o CUCTEeMaTU3UPOBAHUIO
ra3eTHBIX CTaTeH ¢ YIETOM IMIKOIBHOHN y4eOHOH mporpamMmsl 1o mpeamety "buomorns”.

11. www.bio.nature.ru — Hay4HbIE HOBOCTH OUOJIOTUH

12.http://ebio.ru/ - Dnexrponnsiii yueOHUK «bronorusy». ConepKHUT Bce pa3zieibl OUoI0ruu: OOTaHHKY,
300JI0THIO, aHATOMHUIO M (PH3HOJIOTHIO YENIOBEKA, OCHOBBI IIUTOJIOTHH M TE€HETUKH, 3BOJIIOIIMOHHYIO TEOPHIO U
9KOJIOTHIO0. MOXKET OBITh pEKOMEH/IOBAaH y4YalluMcs AJIsl CAMOCTOSATEILHON paboThI.

13.http://www.gbmt.ru/ - TocynapctBennsbiii buonorndeckuii myseii M. K. A. TumupsizeBa. BupryanbHbie
akckypeun: JKuBoTHBIE B MuGax u ereHnax, JKuBotuele-ctpoutenu, 3a6oTta o moToMcTBe, OmacHbIe
xuBoTHBIE. L{nppoBbie Komuu (poHAa My3es MOTYT OBITh HCIIOJIF30BAaHBI B KAUECTBE MILTIOCTPAIHI

14. Kupunenko A.A.Buonorus.CO0pHKK 3a1a4 10 reHeTHKe 11t noaroTosku k EI'D..JIETIOH,2023 r
15.Kupunenko A.A.MonekysipHast Ononorus. COOpHHK pa3HOYPOBHEBBIX 3aaHHUN IS TIOJTOTOBKH K
EI'D.JIETMOH,2018 ¢

16.Konecaukos C.U.buonorus.Okxonorus.lloaroropka k EI'2.JIETIOH,2019 r

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1. bubmmoreka ITOK https :// m . edsoo . ru

2. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Togbopka nHTEepHET-MaTEpHAIOB I
yuuTelield OMOJIOrHH 110 Pa3HbIM OMOJIOTMYCCKUM TUCIUILTHHAM.

3. Cepust MynbTUMEIUUHBIX YPOKOB M MaTepuanbl 13 «Equnoit komnekumun Ludpossix
ObpazoBatensHBIX PecypcoB» (Habop mupoBbIX pecypcoB K yueOHuKam nHuu [lonomapesoit M.H.)
(http://school-collection.edu.ru/).

4. http://www.gnpbu.ru/web resurs/Estestv nauki 2.htm. [Togbopka uHTepHET-MaTEPUAIOB I yUUTEICH

OMOJIOTHH IO Pa3HBIM OMOJIOTUYECKUM JTUCIUTUIIHAM.

http://charles-darvin.narod.ru/ DnekrponHbie Bepcun npousseaeHuit U.Japsuna.
http://www.l-micro.ru/index.php?kabinet=3. Mudopmarus o mkoisHOM 000py10BaHHH.
http://www.ceti.ur.ru Caiit LleHTpa 3K0I0rn4eckoro o0y4eHus: ¥ UHPOPMAIIH.
http://www.prosv.ru/ebooks/Dimwic_Biologia_10-11kl/1.html

ONo O

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

Mooenu, ckenemol, mabdauywl, cepoapuu, Hcuevle pacmenus.

Tabnuuel 1Mo Kypcy oOmiedl OWMOJOrMHM M SKOJNOTMH : YPOBHU opraHuzanuu >xuBoro, Crpoenme JHK,
I'enetnueckuii kox, Cunte3 Oenka, CTpoeHMe M ypoBHHM opraHuzauuu Oenka, CrpoeHue u (QyHKOIMH
HYKJIEMHOBBIX KUCIOT, CTpyKTypa 1 QyHKIMH OenkoB, Ctpoenne u GpyHkuu yriaesoaos, CTpoeHne u GyHKIUU
mununoB, CtpoeHue kietku, Jenenue kietku, Merabonusm, dorocunres, Tunel nuranus, MHoOrooopasue
KHUBBIX OpPraHU3MOB, Pa3HooOpasue 3yKapuoTHYecKUX KieTok, [pudbl, bakrepuu, Bupyce, Tumbl
Pa3MHOKEHHUSI OpraHW3MOB, OBOJIIOLIMOHHOE JpEBO, [JaBHbIE HampaBieHHA 3BOMIONMM, LleHTpHI
MPOUCXOKICHUST KYJIbTYPHBIX pacTeHuit, JlelictBue (HakTOpoB cpeibl HA KMBBIC OpraHu3Mbl, JKU3HEHHBIC
(hopMbI XKUBOTHBIX, broTnueckne B3anMonencTBus, CTpoerne skocucteMsbl, Llenn mutannsa, Dxojgorudeckas
nupamuza, CyKueccus — camopasBUTHE IPUPOAHOro coobuiectBa, Kpyrosopot yriepona, Kpyrosopot azora,
Buocepa.

Hupopmayuonno-KommynukayuonHnvle cpeocmea ooyuenus

MynbTUMe IMIHBIA KOMIBIOTED (C MAKETOM MPHUKJIAIHBIX IPOrpaMM, rpaduuecKor ornepaioHHON CUCTEMOH,
MPUBOJIOM JUISL YTEHUSI/3AIMACH KOMIIAKT-MCKOB, ayJHO-BUJIEO BXOJaMH/ BBIXOJAMH, aKyCTHUECKHUMU
KOJIOHKaMH, MUKpO(OHOM M HayITHUKaMH ¥ BO3MOXHOCTBIO BbIxoJia B IHTEpHET). DKCIO3UITMOHHBIIN SKpaH.
WntepaktuBHas/>nekTpoHHass  gocka. I[lpunrtep. KomupoBaneHbiii  ammapar. Ckanep.  Cpencta
TEJIEKOMMYHHKALIUH, BKJIIOYAIOIINE DJIEKTPOHHYIO ITOUTY, TeleKOH(EpEeHINH, JOKaJIbHbIE M PErHOHANbHBIC
cetH, web-kamepa.

®opMBbI KOHTPOJISI 3HAHUI

e JluarHocTHuecKue, CaMOCTOATENIbHBIE IPOBEPOUHBIE U HTOI'OBbIE TECTOBBIE PAOOTHI.

o OpOoHTANBHBIN U UHIUBUIYaIbHBIN ONPOC.

® OTYeTHI 0 MPAKTHYECKUM M J1a00paTOPHBIM paboTaMm.

e TBopueckue 3ananus (3amuTa ped)epaToB U MPOEKTOB, MOAETHUPOBAHUE MTPOLIECCOB U OOBEKTOB).

e [Ipe3eHTaIMsI TBOPUECKUX M UCCIIEA0BATEIBCKUX PA0OT C NCIIOIBb30BaHUEM HH(OPMALMOHHBIX TEXHOJIOTHH.


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
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