MITHIICTEPCTBO ITPOCBEIIEHIISI POCCIIIICKOIT ®EIEPAITIIT
TOMCKAS OBJIACTD
MVYHIIIIIIAJIBHOE OBPA30BAHIIE» KAPTACOKCKIIIT PAITOH»
VIIPABJIEHIIE OBPA30OBAHIIA, OITEKII IT ITOITEUIITEJIBCTBA
MyHIINIaTEHOe KazeHHoe 001eodpa3oBaTebHOe YIpesKIeHIe
«CpeIHeBaclOTaHCKas CpeIHsst 00meo0pa3oBaTeIbHAs IMKOTIAy

PACCMOTPEHO COTI'JTACOBAHO — YTBEPXJIEHO
na MO ecrecTBeHHBIX HayK C 3aMecTHTeIeM // -
M MaTeMaTHKH / /. -, EKTOPOM

ZupekTopa no YBP y
/

PVKOBOIHTETH 5/, 8\

Henacreepoit CB. | o.=Henacteepsm A.C.
Cyxmx JLIO. 31.08.2023r. 23\ “or 31.08.2023r Tprxas Ne 2
ot 30.08.2023 r. Tporoxoa Nel o=/,

4

PABOYAS [TIPOTPAMMA
(ID 3723766)

yuebHOro npeamera «buosiorus. ba3oBeiil ypoBeHb»

auist obyyvaroruxcst 10 - 11 knaccoB

Cpepnuii Bacioran 2023



INIOACHUTEJIBHASA 3AIIMCKA

[Mpu pa3paboTke TpOrpaMMbl TI0 OWOJIOTUM TEOPETUUYECKYIO OCHOBY [IJIsI
oripejie/ieHUs1 TIOAXO0Z0B K (DOPMUDOBaHUIO Cojiep)KaHus ydyeOHOro mpeaMeTa
«buosorusi»  cocraBuIv: KOHLenTyanabHble mnosiokeHus @OI'OC COO o
B3aUMOOOYC/IOBJIEHHOCTH  1ieJiel, cojiep)KaHusi, pe3y/JbTaTOB O00yuyeHUs W
TpeOOBaHMM K YPOBHIO TTO/IFOTOBKU BBIITYCKHHUKOB, TI0JIO’KEHHUST 00 00IUX Me/IsX U
MPUHLUIAX, XapaKTePU3YIOLIUX COBPEMEHHOe COCTOSIHHe CHCTeMbl CpeJHero
obmiero oOpa3zoBanmss B Poccuiickoii Pefeparuu, a Takke TIOJIOXKEHHS O
cnieliuuke OMOJIOTHY, €6 3HAUeHWH B TTI0O3HAHUM YKUBOW MIPUPO/IbI U 0becrieueHUH
CYIIIeCTBOBaHUsI ueyioBeueckoro obijectBa. CorjiacHO Ha3BaHHBIM TIOIOXKEHHSIM,
oripe/ie/ieHbl OCHOBHBIE (DYHKIIMY TTPOrPaMMBI 110 OUOIOTUM 1 €€ CTPYKTYypa.

[Iporpamma 10 OuonOruM AAET MpejCTaBAeHHe O Iendax, o0 oOrei
cTpaTerud oOyuyeHMs, BOCIUTAaHUS W Ppa3BUTUS OOyuarol[UMXCs CpeACTBaMU
yueOHOro TipeiMerta «buosiorusi», ompegenser 00s3aTe/lbHOE IPeAMETHOE
cofiepkaHre, ero CTPYKTYpY, PpacripefejieHHe II0 pasjesiaM U TeMaw,
pPeKOMeH/IyeMyI0 TI0C/Ie/J0BaTe/IbHOCTh M3yueHus yueOHOTO MaTepuasa C y4ETOM
MeXMpeAMEeTHbIX UM BHYTPHUIIPEIMETHBIX CBsi3el, JIOTUKM 00pa30oBaTe/IbHOTO
Tpo1iecca, BO3pacTHBIX 0COOEHHOCTel 00yUaroImuxcs.

B rmporpamMe 10 OHO/MIOTMM TakXKe YUMTHIBAIOTCA TpeOOBaHUWS K
TJIAHUPYEMbIM JINYHOCTHBIM, MeTamnpeJMeTHbIM W TIpeJMeTHbIM pe3y/bTaTaM
oOyueHusi B (OPMHDOBAHMM OCHOBHBIX BUJIOB yueOHO-TIO3HABaTe/bHOU
nesTeTbHOCTH/YUeOHbIX [IeHCTBUM 0Oydaroluxcsi T0 OCBOEHHWIO COJepyKaHus
6uosiornueckoro o6pa3oBaHusl.

B nporpamme 1o 6mosiornm (10-11 Kmaccel, 6a30BbIM YPOBEHb) peai30BaH
TIDUHLIMIT TIPeeMCTBEHHOCTH B U3yueHWU Ouosioruu, Osarojaps yemy B Heil
MIPOCMAaTpUBAETCS  HAIpPaBJIEHHOCTh HA pa3BUTHe 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  eCTeCTBEHHO-HAayYHOTO  MHDOBO33DeHHs,  [[eHHOCTHBIX
OpHeHTALUN JTMYHOCTH, SKOJIOTMUeCKOT0 MbIIIIeHUs, TIPe/ICTaB/IeH| O 3[0POBOM
oOpase >KU3HU U Oepe)KHbIM OTHOLIEHHWEeM K OKpYy)Karollleil TMpPUPOAHON cpe/e.
[TosToMy Hapsiiy ¢ usydeHueM 00I11e0HMOIOTMUECKUX TeOpHH, a TakKe 3HAHUM O
CTPOEHUU >XKMBBIX CHCTEM Pa3HOTO paHTa W CYI[HOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOL[ECCOB B IpOrpaMMe 10 OUONOTUM y/ie/leHO BHUMaHUe WCITOb30BaHUIO
T0J/TyUeHHbIX 3HAHUW B MOBCeAHEBHOM »KWU3HU /IJIs1 pellieHus MPUK/IaZHbIX 3a/ay, B
TOM 4KcC/e: MPO(UIAKTUKY HacaeJCTBEeHHbIX 3a0o/ieBaHUl 4YesioBeKa, MeAUKO-
reHeTHUUeCKOro KOHCY/IbTUDOBaHMUS, 000CHOBaHUs 5KOJIOTUUeCKU
1je/lecoo0pa3HOro TIOBe/IeHHsI B OKpY»Karollleld TMPUPOAHOW Cpefe, aHaau3a
BAUSTHUST XO3STUCTBEHHOMW JlesITe/TbHOCTH uesioBeKa Ha COCTOSIHMe TIPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCHCTEM. Y CU/IeHHe BHUMaHHMS K TIPUKJIaHOM HallpaB/IeHHOCTH



yuebHOro mpeaMerta «buosorusi» MpOAMKTOBAHO HEOOXOZAMMOCTBIO OOecTieueHHst
YCJIOBUH [I7Is1 PeIlleHus] OJHOW W3 aKTya/IbHBIX 3a/lau IITKOJILHOTO OHO/IOrMYeCcKOro
oOpa3oBaHMsl, KOTopasi mpeAriosaraeT ¢GopMHUpOBaHHE Y  00OydYarol[uXxCs
CIIOCOOHOCTH  a[]alTUPOBAThCSI K HW3MEHEHUsIM JWHAMUUHO pa3BUBAOIIIEroCs
COBpeMEeHHOI'0 MHpa.

Buosorusi Ha ypoBHe cpefgHero oOIero oOpa3oBaHHs 3aHUMaeT Ba)KHOE
Mecto. OHa obecrieuriBaeT (opMHpOBaHHE Yy OOYUAIOIIUXCS TIPe/CTaBIEHUNA O
HayYyHOW KapTWHe MUpA, paciiupsieT ¥ 00001jaeT 3HaHUS O YKUBOW TIPUpOjie, eé
OT/IMUUTE/TbHBIX TPU3HAKaX — YPOBHEBOW OpraHU3al[id W SBOJIIOIMM, CO3/aéT
yCJIOBUST  JJIi:  TIO3HAHWS ~ 3aKOHOB  JKMBOW  MPHUPOABI,  (OPMHPOBAHUS
(GYHKI[MOHABHOW TPaMOTHOCTH, HaBBIKOB 3/I0pPOBOTO M 0Oe30rmacHOro obpasa
YKU3HH, SKOJIOTMUeCKOTO MBIIJIEHUS, 1[eHHOCTHOTO OTHOIIIEHUSI K >KUBOW MPUPO/Ee
Y UeJIOBEKYy.

BosibItioe 3HaueHre GHOJIOTHST UMEeT TaKXKe [Jisl PellieHHsI BOCTIUTATe/IbHBIX U
pa3BUBAKOIIMX  3a/lady  cpeiHero  obmlero  o0Opa3oBaHus,  COLMANM3ALAN
oOyuatoruxcs. V3yueHue O6uonoruu obecrieurBaeT yCIOBUSA s (hOPMUPOBAHUS
WHTE/UIEKTYa/IbHBIX, KOMMYHHUKAI[MOHHBIX W WH(MOPMAIIMOHHBIX  HABBIKOB,
3CTETHUUECKOW KYJIBbTYPBhI, CIIOCOOCTBYeT WHTErpaljui OMOJOTWYecKUX 3HAHUN C
TIpe/ICTaBIeHUsIMUA U3 AIPYTHUX yUeOHBIX MMPeAMETOB, B UaCTHOCTH, (DU3UKH, XUMUH
u reorpaduu. Ha3BaHHbIe MOOKEHWS O TMpeAHAa3HaueHHU Y4ueOHOTo mpeameTa
«buosorusi» cocTaBWwIM OCHOBY [jiss OTpefie/ieHds] TOAXOJ0B K OTOOpy W
CTPYKTYDUPOBAaHUIO €ro CO/lep)KaHWsl, TIPeJCTaB/eHHOT0 B TIporpaMMme II0
Ouooruy.

OTtbop copepkanus yueOHoro npeamera «buomorus» Ha 6a30BOM ypOBHe
OCYLIECTB/IEH C TMO3UIUH KY/JbTYpPOCOOOPA3HOrO TOJX0/a, B COOTBETCTBUHU C
KOTOPbIM 0O0yuaroIiuecsi JO/DKHbI OCBOMTb 3HAaHUS M YMEHUs, 3HaudMbIe [IIsl
dopMypoBaHus 00IIel KyAbTYphl, OMpeesollde aJieKBaTHOe TIOBe/[eHHe
Ye/IOBEKa B OKpY»Karollleli TIpUPOJHON cpejie, BOCTpebOBaHHBIE B TIOBCE[HEBHOM
JKU3HU U TIpaKTUUecKou aAesrenbHocTH. Ocoboe MecTO B 3TOW CHUCTeMe 3HAHWM
3aHUMAIOT 3JIEMEHThI COZIeP>KaHUsl, KOTOPbIe CTy)KaT OCHOBOM Ajisi (HOpMUPOBaHUS
TIpe/ICTaB/IeHWA O COBPEMEHHOM eCTeCTBEHHO-HAayuHOM KapThHe MHpa M
I[EHHOCTHBIX  OpDHEHTAIUsIX  JIMYHOCTH,  CIIOCOOCTBYIOIIUX  T'yMaHHW3al[uH
buonornueckoro oo6pa3oBaHuUsl.

CTpyKTypUpOBaHUE COJlep)KaHHUs y4eOHOro MaTepuasa B TpOrpaMMe II0
OWOMOTMM  OCYII[eCTBJIEHO C Y4YETOM TIPHOPUTETHOrO 3HAUeHWs 3HaHWK 00
OT/TMUXATETHbHBIX 0COOEHHOCTSIX YKMBOU TIPUPO/IbI, O €€ YPOBHEBOM OpraHW3al[iu U
5BOJTIOIIMU. B COOTBETCTBUM C 3TWIM B CTPYKType yueOHOro npeamMeTa «bronorus»
BBIJIe/IEHBI CJIEYIOIHe CcofiepyKaTebHble MMHUM: «buosiorust Kak Hayka. MeTozbl
Hay4YHOTO To03HaHus», «KijeTka Kak Ouosiornyeckast cucrema», «OpraHusM Kak



Ouosornueckass cucrema», «CucremMa v MHOroobpasuve OpPraHMYecKoro MHUpay»,
«DBOJTIOLIUS XKUBOU MPUPO/IbI», «IKOCUCTEMBI U TIPUCYIIFE UM 3aKOHOMEPHOCTH».

Llenb wm3yuenusi yuebHoro mpegmera «buosiorusi» Ha 0a30BOM ypoOBHe —
oB/laZieHe  OOyYaroIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKI[MOHA/TEHOU
OpraHM3allui JKUBLIX CHCTEeM pa3HOr0 paHra U mnpuobpeTeHWe yMeHHM
WCTO/Tb30BaTh 3TU 3HAHUS [J/is1 TPAMOTHBIX JeMCTBUM B OTHOLLIEHWM OOBEKTOB
YKUBOU TIPUPO/IbI M PeIIeHUsI Pa3/TMUHBIX >KU3HEHHBIX ITPo0IeM.

HocTtiwkeHue 1ie/id M3yueHusi yueOHoro ripegmeta «buosorusi» Ha 6a30BoM
ypOBHe o0ecrieurBaeTCs pellieH|ueM C/ieIyIOIIX 3a/jau:

OCBOeHHe OO0yuarolMMHCS CHUCTeMbl 3HaHUM O OHOIOTUUeCKHUX TeopusiX,
yUeHHSsIX, 3aKOHaxX, 3aKOHOMEPHOCTSIX, THIOTe3ax, MPaBHIax, CAyKaIlluX OCHOBOM
a7ist (OpMUPOBAHUS TIPE/ICTAB/EHUM O eCTeCTBeHHO-HAayuHOW KapTHHE MUpa, O
MeTO/laX HayuHOTO TI03HaHUs, CTPOEHUM, MHOT000Pa3uu U 0COOEHHOCTSX >KUBbBIX
CUCTeM Pa3HOT0 YPOBHSI OpraHM3allii, BbIJAOLIUXCS OTKPBITUSIX U COBPEMEHHbIX
MCC/IeIOBAHUSIX B OMOJIOTHH;

dopmMrpoBaHre y 0OyYarOIUXCs TI03HAaBATeIbHBIX, WHTEIEKTyalbHbIX U
TBOPYECKUX CIOCOOHOCTel B TIpOljecce aHaau3a AAHHBIX O MyTSAX pa3BUTHS B
O6uvoMOrUM HayuHBIX B3TJ/ISII0OB, Weld U TOAXOAOB K H3YUEHUIO >KUBBIX CHUCTEM
Pa3HOT0 YPOBHST OPTraHU3aIlHH;

CTaHOBJIeHWe y oOydvarommxcsi oOIeid KyJbTypbl, (QYHKIMOHATbHON
I'PaMOTHOCTH, Pa3BUTHE YMEeHUM OOBSCHSTh U OLIeHUBATh SIBJIEHUS] OKPY KaloII[ero
MUpa >XMBOW TIPUPOJIbI HAa OCHOBAaHWUM 3HAHUW M OIbITA, MOTYYEHHBIX TIPU
H3y4eHUH OMOJIOTUH;

dopmupoBaHre y oOydarolUXcs YMeHWW W/UTIOCTPUPOBATh 3HaueHHe
Obuonornueckux 3HAHUM B TIPAKTMUECKOW [esATelbHOCTH ueoBeKa, pPa3BUTHU
COBpeMeHHbBIX MeIULUHCKHUX TeXHOJIOTHI U arpoOUOTeXHOIOTU;

BOCTIMTaHUE YOEXXAEHHOCTY B BO3MOKHOCTU TIO3HAHMS UETOBEKOM >KHUBOH
TIPUPO/IbI, HEOOXOIUMOCTU GepeKHOTO OTHOIIEHUS K Hel, COO/TI0/IeHUsT ITUUeCKUX
HOPM TIpY TIPOBeJieHUH OH0J/IOTHYeCKUX UCCIe/JOBaHUM;

OCO3HaHWe 1IeHHOCTH OWO0JIOTUYeCKUX 3HAHUM [jisi TIOBBILLIEHUS YPOBHS
9KO0JIOTHUUYECKOU KY/bTYPBI, /11 hOPMHUPOBaHUS HAyUHOTO MHUPOBO33DEeHMS;

TIpUMeHeHre TIPUOOPeTEHHBIX 3HaHWM ¥ YMEHUM B TIOBCeTHEBHOM >XKU3HU /IJIs1
OLIeHKH MOCJIeICTBUM CBOEM JeATeIbHOCTH MO OTHOIIEHWIO K OKPY’Karolllel cpeje,
coOCTBEHHOMY 3/10pOBbIO, 00OOCHOBaHWe U COO/IO/leHre Mep TPOMHUIAKTHKU
3a00/1eBaHUM.

B cucreme cpegHero obiero obpa3oBaHusi «buosiorusi», u3yudaemasi Ha
6a30BOM ypOBHe, SIB/sieTCSl 00si3aTe/IbHBIM y4eOHBIM TIPeIMEeTOM, BXOZSIIUM B
COCTaB MpeMeTHOM 00/1acTh «ECTeCcTBeHHO-HayUHbIe TPeIMeThD».



st m3yuyenusi 6riosoruy Ha 6a30BOM YpOBHE CpejiHero o01rero o6pa3oBaHus
otBoAuTCs 68 uacoB: B 10 knacce — 34 yaca (1 uac B Hefes0), B 11 Knacce — 34
yaca (1 yac B Heziet0).



COJEPXAHUE OBYUYEHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

Burosiorus kak Hayka. CBsi3b 61osioruu ¢ 0611jeCTBeHHBIMHU, TEXHUUECKUMU U
JPYTMMM eCTeCTBeHHbIMH HayKaMH, ¢unocodreid, STUKON, 3CTeTUKON U TTPaBOM.
Posib Ouonorun B (OpPMUpPOBAaHMM COBPEMEHHON HayyHOW KapTUHBI MMpa.
Cucrema 6MO/IOTHYECKUX HAYK.

MeTo/pl T03HaHKS KUBOM TIPUPO/IbI (HaO/MoieHre, SKCIIePUMEHT, OTIMCaHue,
u3MepeHue, KiaccuduKalys, MOJeTUpOBaHue, CTaTHCTHYeckas o00paboTka
JTAaHHBIX).

JleMoHCcTpanuu:

IToptpetsr: Y. dapsuH, I'. Mengens, H. K. Koasnos, [Ix. YoTcoH u @. Kpuk.

Tab/muiIbl M cxeMbl: «MeTo/bI TT03HAHUS YKUBOU TTPHUPO/IBI».

JIaGopaTopHbIe U MpaKTUYeCKHe padoThi:

[Mpaktrueckass pabora Ne 1. «Vcronb3oBaHue pa3/IMYHbIX METO/OB IIPU
M3yUeHHUH OMOJIOTHYECKUX 00BEKTOBY.

Tema 2. JKuBble CUCTeMbI M UX OPraHu3aLus.

JKuBble cuctembl (OMOCHCTEMBI) KaK MpeiMeT u3yueHust buosorud. OTinune
JKUBBIX CUCTEM OT HEOPraHWYeCKOW MPUPO/IbI.

CaoiicTBa 6MOCKCTEM U X pa3HOOOpa3ue. Y POBHU OpraHU3al[ii OMOCUCTEM:
MOJIEKYJ/ISIDHBIM, K/Ie€TOYHbIM, TKAHEBbIM, OPraHW3MEHHbIM, MOMYJSLUOHHO-
BU/IOBOM, 3KOCUCTEeMHBIM (O1OreolieHOTHUeCKuii), bruochepHbIit.

JleMoHCcTpanum:

Tabuipl U cxembl: «OCHOBHBIE TIPU3HAKW JKU3HW», «YPOBHU OpraHU3allid
JKUBOM TIPUPOJBI».

Ob6opynoBanue: Mozesb MoJiekybl JJHK.

Tema 3. XuMHUeCKHH COCTaB U CTPOeHHE K/IeTKH.

XVWMHUUECKUW COCTaB KJIETKHM. XUMHUECKHe 3JIEMEHThbI: MaKpO3JIEMEHThI,
MHUKDPO3JieMeHTbl. Bozla 1 MUHepasibHbIe BelecTBa.

OYyHKIIMM BOZABI W MUHepaJbHBIX BelllecTB B KieTke. [loamep>kaHue
ocMoTHYecKoro banaHca.

Benku. CoctaB U cTpoeHue 0e/ikOoB. AMHUHOKHC/IOTBI — MOHOMEDHhI OeJTKOB.
He3ameHnmble ¥ 3aMeHHMble aMUHOKHC/IOTbL. AMUHOKHC/IOTHBIM COCTaB. Y POBHU
CTPYKTYpbl 0eNKOBOM MO/eKy/nbl (TlepBUYHAs, BTOPWYHAs, TpeTUYHas U
yeTBePTUYHAs CTPYKTypa). XuMHUUeckue CBoOMWCTBa OenkoB. buosornueckue
byHKI[MM OeKOB.



depmeHThl — Ouosioruyeckue Karanu3aTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIM 11eHTp, cybcTpaTtHas creuuduuHocTb. KodepmeHThl. BuTamuHbI.
OTnuusi hepMeHTOB OT HEOPraHWYeCKUX KaTaIM3aTopOB.

YrneBogpl: MoHOcaxapuzbl  (T/iOKO3a, pubo3a U [e30Kcuprbo3a),
Jydcaxapuzipl  (caxapo3a, JiakTo3a) MW Ioavcaxapuzibl  (Kpaxmasi, TIJIMKOT€eH,
1]e/1/TF0/103a). brosiornueckre GyHKIUU YT€BOZOB.

Jluriuael:  Tpuravlepuabl, Gdochomunuael, Ccrepou/ibl.  ['UapoduabHO-
rugpodoOHble CBoMCTBa. buosornueckue GyHKIUKM unugoB. CpaBHeHHe
yT/IeBO/IOB, O€/TKOB U JTUTMHN/I0B KaK NCTOUHUKOB SHEPIUH.

Hyknennoseie xkuciotel: JHK wu PHK. Hykneotugsl — MOHOMepBbI
HYK/1eMHOBBIX KUCIOT. Ctpoenne u ¢pyHkumu JHK. Ctpoenue v pynkuuu PHK.
Buast PHK. AT®: cTpoeHue 1 QyHKIUM.

HekneTrouHbie (hopMbl >KHU3HU — BUPYCHI. MicTopust OTKpbITHs BUpycoB (/. U.
VBaHoBcKuii). OCOOEHHOCTM CTPOeHHsT W JKM3HEHHOr0 LMK/Ja BHPYCOB.
bakreprodaru. bosesHn pacTeHuWM, >XUBOTHBIX U Ue/I0OBeKa, BbI3bIBAEMbIE
BUpycamu. Bupyc mmmyHozeduiira yesnoBeka (BMY) — Bo3byaurens CIT/a.
OOpaTHasi ~ TpPaHCKpDWIILMS, peBepTaza U  UWHTerpasa. [lpoduiakTrka
pacripocTpaHeHUsi BUDYCHbIX 3a00ieBaHUM

[utonorus — HayKa o KjieTke. KjieTouHasi Teopusi — IipuMep B3auMO/|elCTBUS
ujieil U akToOB B HAYYHOM TO3HAaHUU. MeTo/ibl U3yUeHUs! KIeTKHU.

KreTka Kak 1ie/iocTHass »kuBasi cucTema. OOmue TpU3HaKd KJIETOK:
3aMKHyTasi Hapy>kHasi MemOpaHa, mosieKyabl IHK Kak reHeTWueCKW arirapar,
cucreMa cuHTe3a berka.

Tunbl K/IETOK: JyKapuoTWueckas W TpoKapuotuueckas. OcobeHHOCTH
CTPOeHUsI TIPOKAapHOTUUeCKOM KiieTKU. KnetouHass creHka OakTepuii. CTpoeHMe
9YKapuoTU4ecKorW K/aeTKHM. (OCHOBHble OT/JMYUSI PACTUTE/IbHOW, >XMBOTHOM U
TpUOHOM KI/IETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJI€TOK — KJ/IeTOUHAsl CTeHKa, TVIMKOKAIMKC, UX
dbynkiuu. [Tna3mMatryeckas MembpaHa, eé cBoicTBa U PyHKLIMU. L{uTor1a3ma 1 eé
opraHouibl. OgHOMeMOpaHHble opraHou/ bl kineTtku: JOIIC, armapaT [Mosbmxw,
/30coMbl.  [lo/lyaBTOHOMHBIE OpraHOW/bl K/IeTKWU: MUTOXOHZJPWH, I1aCTHU/BI.
[TpoucxoxkaeHre MUTOXOHAPUM U TimacTvia. Bugel riactuz. HememOpaHHBIe
OpPTraHOW/Ibl KJIeTKH: pUOOCOMBI, KJIETOUHBIA I1[eHTp, I[eHTPHOJIM, pPeCHUYKH,
KTYTUKA. DYHKLIMY OPraHOW/I0B KJ1eTKU. BKitoueHus.

Slmpo — perynsiTopHbINA 1eHTp KiaeTku. CTpoeHHe siapa: sijepHasi 000/10uKa,
Kapuoria3ma, XpOMaTHH, SAPbILIKO. XPOMOCOMBI.

TpaHCropT BeleCcTB B K/IeTKe.

JeMoHCcTpanuu:



[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. YunkuHc, P. ®paukinus, K. M. bap.

Huarpammebl:  «PacripefieieHMe XUMHUYECKUX 37IEMEHTOB B  HEKHBOU
ripupojie», «PacrpejeneHve XuMAUeCKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabnuipl U cxembl: «lleproanueckasi Tab/ivija XUMUUECKHUX 3/IEMEHTOBY,
«CTpoeHue MoJieKy bl BOJbI», «buocrHTe3 6esika», «CTpoeHre MoJieKyJibl beka»,
«Ctpoenue (pepmeHTa», «HyknenHoBble kucaotel. JJTHK», «CTpoeHre MoJeKybl
AT®d», «CTpoeHre >yKapuOTUUECKOM K/eTKn», «CTpOeHue >KUBOTHOW KIIETKW»,
«CTpoeHUe pacTUTE/IbHOM KJeTKHW», «CTpoeHue TIPOKapUOTHUYECKOM KJIeTKW»,
«CTpoeHue siipa KJIeTKW», « YTJ1eBOb», «JIUMUIbI».

O6opyoBaHMe: CBEeTOBOM MHKDOCKOI, 00Opy/JOBaHHe [jisi TPOBeJeHUs
HaOJTIO/IeHNH, W3MepeHWM, SKCIIePUMEHTOB, MUKPOTIperapaThl pacTUTEbHBIX,
YKUBOTHBIX 1 OaKTeprabHbIX K/IeTOK.

JIabopaTopHbIe U MPpaKTUYeCcKHe paboThbI:

JlaboparopHass pab6ora Ne 1. «V3yueHHe KaTa/JIMTHUECKOW aKTUBHOCTU
(dbepMeHTOB (Ha pUMepe amu/Iasbl UK KaTanasbl)».

JlabopaTopHass pabora Ne 2. «/3yueHWe CTpPOeHHMsS K/IeTOK pacCTeHHH,
JKUBOTHBIX W OakTepuii MojJ MMUKDPOCKOIIOM Ha TOTOBBIX MHUKpOIMperapaTrax U Hx
OmrCaHue».

Tema 4. )KusHeessTe/IbHOCTb K/I€TKH.

OOMeH BelrecTB, WM MeTabOM3M. ACCUMIISLUS (T/IaCTUUeCKU 00MeH) U
JUCCUMUTIALMSA (SHEepreTMuecKuii oOMeH) — JBe CTOpPOHBI €AIWHOIO TIpoljecca
MeTabonu3ma. Posib 3aKOHOB COXpaHeHHUS! BeIlleCTB W SHEPrud B TOHUMaHUU
MeTabosr3Ma.

Tunbl oOMeHa BeIecTB: aBTOTPOMHBIA 1 TeTepoTpodHbIi. Ponk ¢epMeHTOB
B 0OMeHe BeIIeCcTB 1 TIpeBpallieHNH SHePTHH B KITeTKe.

dotocuHTe3. CBeToBasi U TeMHOBasi (a3bl (QorocuHTe3a. Peakuuu
dboTocuHTe3a. IPdheKTUBHOCTL (OTOCUHTe3a. 3HaueHUe (OTOCHMHTe3a /ISl XKU3HU
Ha 3emsie. BrusiHue ycioBuid cpefibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIIIEHUST €r0
MPOAYKTUBHOCTHU Y KY/JIbTYPHBIX PACTEHHUM.

XeMocHHTe3. XeMOCHHTe3UPYIoIye OakTepuH. 3HaueHWe XeMOCHHTe3a IS
JKU3HU Ha 3emJie.

OHepreTHuecKuii 00MeH B KieTKe. PacirerieHue BeIeCTB, BblAeseHWe U
AaKKyMyJ/IMDOBaHWe »JHEPruM B KjeTkKe. OTarbl JHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxeHue u ero BuAbl. KuciopopHoe oOKuc/ieHWe, WA K/I€TOYHOe
JbIXaHue. OKuc/MTebHOE dhochopunpoBanue. OdheKTUBHOCTD
9HEepPreTUUeCKOro ooOMeHa.

Peakiiuy MaTpuuHOro cuHTe3a. [‘eHeThueckass wuHbopmaiusa u JIHK.
Peanu3auys reHeTudyeckol MH@oOpMaluy B KieTke. ['eHeTMUeCKuli KOJ U ero



cBoiicTBa. TpaHcKpumniys — MaTpuuHbiii cuHTe3 PHK. TpaHcrsiiusi — 6uocuHTe3
Oenka. Otanbl TpaHcasiuuu. KoaupoBaHue aMuUHOKMC/IOT. Posib pubocom B
buocuHTe3e Genka.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konbuos, 1. Y. iBanoBckum, K. A. Tumupsses.

Tabmurpl U cxeMbl: «THIBI TTUTaHUSA», «MeTaboau3M», «MUTOXOHIPUS»,
«JHepreTUueckuii obmeH», «Xsoporiact», «®PorocuHres», «CtpoeHue [JHK»,
«Ctpoenue u (HyHKI[MOHUPOBaHUe TeHa», «CuHTe3 benka», «['eHeTUUeCKUH KO[»,
«Bupycel», «bakrepuodaru», «CTpoeHue W >Ku3HeHHbIN LMK/ Bupyca CII]/a,
OakTeprodara», «Permkaryst [JJHK».

O6opypoBaHue: Mojenu-anTuiuKaiuu «Yzapoenue [JHK ¥ TpaHCKpUILIVS»,
«buocunTe3 benka», «CTpoeHre KIeTKu», Moienlb CTpYKTypbl JTHK.

KreTouHbIli LMK/, WM >KA3HEHHBIA LUK/I KAeTKA. VHTepdasza u MUTO3.
[Tpoueccel, mpoTekarolve B vHTep(dasze. Pervkaiusi — peakiusi MaTpUYHOIO
cunre3a [HK. CrpoeHne xpoMocoMm. XpPOMOCOMHBIM Habop — KapHOTHIIL.
OWruionIHbIN W TalyIOWJHBIA ~ XPOMOCOMHBIE ~ Habophl.  XpOMaTH/BI.
Llutonornueckve OCHOBBI Pa3MHOKEHUSI W WHAUBUAYATbHOTO  Pa3BUTUSA
OpraHM3MOB.

Henenvie knetku — Muto3. Craguu muto3a. [Iporjeccel, mpoucxojsiye Ha
PasHbIX CTaJUsIX MUTO3a. buosornyeckuii CMbIC/I MUTO3a.

[TporpamMmmupyeMasi rubesnb KJIeTKU — arlorTo3.

Metio3. Craguu Meiio3a. IIpoijecchl, TpoUCXojsllie Ha CTaAusIX Melo3a.
[ToBegenue xpomocoMm B Mero3e. Kpoccunrosep. buonoruyeckuid CMmbICT H
3HaueHHe Meno3a.

['ameToreHe3 — ripoiiecC 00pa30BaHUSI TIOJIOBBIX KJ/I€TOK Yy >KUBOTHBIX.
[TosioBBIE >Kese3bl: CeMEHHWKU U sIMUHUKU. OOpa3oBaHWe W pa3BUTHE TOJIOBbBIX
KJIETOK — raMmeT (CriepMaTo30M[, SULeK/IeTKa) — CIepMaToreHe3 W OBOTeHes.
OcobeHHOCTH CTpOeHHUsl SIULEKIeTOK U criepMaro3ouoB. OIuiof0TBOpeHue.
[TapTeHorenes.

JeMoHCTpanuu:

Tabmuupl 1 cxembl: «CTpoeHHe TIOJIOBBIX KIeTOK», «MUT03», «Meiio3»,
«["ameToreHes y MjIeKOIUTAaKOIMX U YesoBeKa», «OCHOBHbIE CTaIUM OHTOreHe3a»,
«[lenenne kneTku OakTepuii», «CTpoeHHE XPOMOCOMBI», «KIeTOUHBINM I[UKIT»,
«Permukauma JTHK».

Ob6opyoBaHue: MUKPOCKOT, MUKpOIIperiapaThbl «CriepMaTo30u/ibl
MJ/IEKOIUTAIOLLero», «SliIeKeTka MJIeKONUTAIoLero», MarHuTHas MoJelb-
anruKaius «leneHue Kiaetku», Mojienb IHK, mozens MeTada3Hoi XpOMOCOMBI.

JIabopaTopHbIe U MPpaKTUYeCcKHe paboThbI:



JlabopaTtopHast pabora Ne 3. «HabmomeHne MuTO3a B K/IeTKax KOHUMKA
KOpeIllKa JIyKa Ha TOTOBBbIX MUKpOIIperiapaTax».

JlaboparopHasi pabora Ne 4. «V3yueHue CTpOeHHs IIO/IOBbIX KJIETOK Ha
rOTOBBIX MUKpOIIperiaparax».

11 KJTIACC

Tema 1. Pa3MHO)XXKeHHe U MHIUBHAYa/IbHOE Pa3BUTHe OPraHMU3MOB.

dopmbl pa3MHOKEHHUSI OpraHu3MOoB: Oecriosioe u 1oioBoe. Buabl 6ecrionoro
pa3MHOKeHUS: [leJleHWe Ha/[Boe, TIOUKOBaHHWE OAHO- U MHOTOK/IEeTOUHBIX,
criopoobpa3oBaHue, BereraTiBHOe pa3MHOKeHHue. MIcKycCTBeHHOe K/IOHMpOBaHUe
OpPraHM3MOB, ero 3HaueHue [jisi CeeKI1U.

[TosoBOe pa3MHOKeHUe, ero OT/IMUMs OT 6ecrosIoro.

JeMoHcTpanum:

Tabmuipl ¥ cxembl: «®OpMbI Pa3MHOKEHUSI OpPraHU3MOB», «/|BoiiHOe
OTJIOJIOTBOPEHHE y I[BETKOBBIX pacTeHHi», «BererarnBHoe pa3MHOKEHHE
pacTeHMil», «IIpsiMoe 1 HerpsiMoe pa3BUTHEY.

OO0opymoBaHMe: MUKPOCKOIT, « KapruoKHHe3 B KIeTKaxX KOpeIlKa JyKa»,

Tema 2. Hac/ie,CTBeHHOCTHh U U3MEHYHBOCTH OPraHU3MOB.

VuauBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHA/LHOE  pa3BUTHE
(aMbpuorenes). OTarbl 3MOPHOHA/ILHOTO Pa3BUTHSL Y TMO3BOHOUHBIX JKUBOTHBIX:
npobsieHre, TacTpy/siiusi, opraHoreHe3. ITocTaMOpuoHanbHOe pa3BuTHe. THIIbI
MOCTAMOPHOHA/ILHOTO Pa3BUTHS: TIpsMOe, HempsiMoe (JIMUMHOYHOe). BiusHue
cpeapl Ha Pa3BUTHE OPraHW3MOB, (haKTOPBI, CIIOCOOHBIE BLI3BIBATH BPOXKAEHHBIE
YPO/CTBA.

Poct u pasButue pacteHuil. OHTOreHe3 I[BETKOBOTO DPACTeHUs: CTpPOeHHe
CceMeHU, CTa/Iuy Pa3BUTHSL.

[IpeameT U 3ajjauM reHeTUKU. McTopus pa3BUTHS TeHeTUKU. Ponb 1[UTO/I0rUM
¥ 5MODHMOJIOTMM B CTAaHOBJ/IEHWW TeHETHKU. BKaJl POCCHUHCKUX U 3apyOe>KHbIX
YUEHBIX B pa3BUTHe TeHeTUKU. MeToAbl TeHeTHKH (TubpuAoIoruuecKu,
LATOreHeTUUeCKUM, MO/eKy/asipHO-TeHeTudecKuii). (OCHOBHbIE TeHeThuYecKue
NoHsTUs. ['eHeTHUeCKast CUMBOJIMKA, UCIIOb3yeMasi B CXeMaX CKpelllBaHUM.

3aKOHOMEpPHOCTH Hac/e/l0BaHusl IPU3HAKOB, YCTaHOB/eHHbIe I'. MeHzenem.
MoHorubpugHoe CcKpelijuBaHue. 3akoH eAuHoobOpasus TUOpPUAOB IEepPBOTO
nokosieHusi. [IpaBWIO JOMUHMPOBaHWs. 3aKOH pacllelyieHdsi TPU3HAKOB.
['unore3a uKMcTOTHI rameT. [To/THOe U HeTlo/THOe JOMUHUPOBaHUE.

OurubpugHoe  CKpelliBaHWe. 3aKOH  HE3aBHUCMMOIO  Hac/eJ0BaHUs
MpU3HAKOB.  LluToreHeTWuecKWe  OCHOBBI  JAUTMOPHUAHOTO  CKpEI[MBaHUS.
AHanusupytolljee ckpelljiBaHye. Vcrmosib30BaHre aHaIM3UPYIOIero CKpeliBaHus
7151 OTIpe/ie/IeHus TeHOTHUTIa 0COOM.



CueriyieHHOe Hac/le[joBaHWe TipyM3HakoB. Pabora T. Moprada 110
CLIeIVIEHHOMY HacJie[IoBaHUIO reHOB. HapyiieHue cljeryieHusi reHOB B pe3yJibTaTe
KPOCCUHIOBepa.

XPpOMOCOMHasi TeOpHs HaC/IeJCTBEHHOCTU. ['eHeThUeCKre KapThl.

I'eneTuka mosia. XpoMOCOMHOe oOripefiesieHye 10Jila. AyTOCOMBI U I10JIOBbIe
XpOoMOCOMBI. ['OoMOrameTHble W reTeporameTHble opraHu3Mbl. HacnemoBaHue
TIPHU3HAKOB, CLIETJIEHHBIX C TI0JIOM.

N3meHunBOCThL. BUibl U3MEHUMBOCTU: HeHaC/1eJCTBeHHAs U HaC/leICTBeHHasl.
Ponp  cpegpl B HeHac/neCTBEHHOM  M3MEHUYMBOCTHA.  XapaKTepUCTHKa
MOJU(PUKALIMOHHOM M3MEHUMBOCTH. BapuallMOHHbIN Psifi M Bapyal[MOHHAasl KpUBasl.
HopMma peakuuu npusHaka. KonvuecTBeHHble W KauyeCTBEHHbIe TPU3HAKA U KX
HOpMa peakiiu. CBOMCTBAa MOAUPUKALIMOHHON U3MEHUHNBOCTH.

HacnencTBeHHasi, WM TeHOTUIIMYECKasi, W3MeHUMBOCTh. KomOuHaTHBHas
W3MEeHUMBOCTb. Melo3 U TIO/IOBOM TIpOIjecC — OCHOBAa KOMOWHATHBHOM
M3MEHUYMBOCTU. MyTallMOHHasi U3MeHUMBOCTh. Kylaccudukalys MyTaljuii: reHHbIe,
XPOMOCOMHbIe, reHOMHbIe. YacToTa ¥ TIpUUMHbBI MyTal[uii. MyTareHHbie (PaKTOpBI.
3aKOH rOMOJIOTUYECKUX PSIIOB B HacaeACTBeHHOM n3MeHuMBoCTU H. V1. BaBuoga.

BresijepHasi Hac/1e[CTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uesnoBeka. Kapuortun uyenoBeka. OCHOBHble MeTO/bl T'€HETHUKHU
ye/I0BeKa: TeHeajI0ruueCcKuii, OJIM3HeLIOBbIA, [IMTOTeHeTUUeCKUM, OMOXHUMUUeCKUH,
MOJIEKY/ISIPHO-T€HeTUYeCKUU. CoBpemeHHOe onpejesieHUe reHOTHIIA:
TIOJTHOTEHOMHOE CeKBeHMPOBaHWe, FeHOTUITMPOBaHWe, B TOM YHUCJ/ie C MOMOLbIO
[ML[P-anamm3a. HacnexmctBeHHble 3abosieBaHUs ueloBeKa: TeHHbIe 0o0Je3HH,
Oome3Hn C HaC/IeJCTBEHHOW IpeApacIio/io’KeHHOCTbIO, XPOMOCOMHbIE 0OJIe3HH.
Comatnueckve ¥ reHepaTvBHble MyTalud. CTBOMOBbIe KaeTKU. [IpUHIUIIBL
3/10pOBOr0 06pasa >KU3HU, TUaTHOCTUKH, TPOGUIAKTUKY U JleueHus: TeHeTUYeCKuX
Oone3Heil. MeaUKO-TeHeTHUECKOe KOHCY/IbTUPOBaHWe. 3HaueHUWe MeUI[HHCKOM
TeHeTHKHU B TIPe/IOTBPAIL[eHHH U JIeUeHNY TeHeTHUeCcKuX 3a00/ieBaHNi ye/loBeKa.

JeMoHCcTpanum:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. YUerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBunos.

Tabmbl ¥ cxembl:  «MOHOrMOpHIHOE  CKpeIl[UBaHWe U €ero
LIUTOTeHeTUYeCKass OCHOBa», «3aKOH pacIlell/IeHUs] U €ero IUTOreHeTHuyecKast
OCHOBa», «3aKOH UWCTOTbI  ramer»,  «J/lUrubpugHOe  CKpeIuBaHHe»,
«lJuTo/IOTHUECKHE  OCHOBBI ~ JAWUTHOPUIHOTO  CKpeIUBaHHUS»,  «Melo3»,
«B3aumopeiicTBre a/lyielbHbIX TeHOB», «['eHeTHueckrWe KapThl pacTeHUH,
JKABOTHBIX U YeJIOBeKa», «l'eHeTwKa Tmosia», «3aKOHOMEDHOCTH Hac/eJ0BaHUS,
CLEIUVIEHHOTO C TmoJIoM», «KapuoTurbl uYesioBeKa W JKUBOTHBIX», «BHbI



M3MEeHUMBOCTW», «MoauduKalvoHHas M3MeHUMBOCTb», «HacnemoBaHue pe3syc-
dakTopa», «I'eHeTHKa rpymn KpOBU», «MyTal[iOHHasi U3MEHUHUBOCTb».

ObGopynoBaHue: MoJeMu-aNTuIMKali  «MOHOTUOPHAHOe CKpeIMBaHUe»,
«HemosiHoe goMuHMpoBaHUe», «/lurubpuaHOe CKpeljuBaHue», «Ilepekpéct
XpPOMOCOM», MHUKDOCKOIl W MHUKporpernapaT «/po3oduna» (Hopma, MyTaluu
dhopMbI KPBUILEB M OKPACKH TeJia), repbapuii «I'0pox MOCeBHOM».

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlaboparopHasi pabota Ne 1. «V3ydeHue pe3ynbTaTOB MOHOTHODUHOTO U
AUTUOPUTHOTO CKpeIUBaHus ¥ AP030¢HIbl Ha TOTOBBIX MUKpPOIIperiapaTax».

JlabopaTopHasi pabota Ne 2. «M3yueHre MOANMDUKAIIMOHHON U3MEHUHUBOCTH,
MOCTPOEeHUE BapUALIMOHHOTO Psifia U BapUal[MOHHON KPUBOW».

JlaboparopHasi pabora Ne 3. «AHanmui3 MyTarii y Jpo30(du/Ibl Ha TOTOBBIX
MHKpOIIperaparax».

[Tpaktrueckass pabora Ne 1. «CocTaBieHWe U aHa/lW3 POJIOCTIOBHBIX
yesioBeKa».

Tema 3. Cestekiusi opraHiuzMoB. OCHOBbI 0MOTEXHO/IOTHH.

Cenek1jMsi Kak HaykKa M TIpoLiecc. 3apoXKJeHue ceeKlUM U JOMeCTHKALUS.
Yuyenne H. V. BaBunoBa 0 I1eHTpax IIPOUCXOXKIeHHUS UM MHOroobpa3sus
KYJIbTYPHBIX pacTeHud. LleHTpbl MpPOUCXOXKAeHUs AOMAaIlIHUX >XUBOTHBIX. COpT,
10poza, [TaMM.

CoBpeMeHHbIe MeTO/IbI CeleKI[Mu. MacCoBbIii U UHAVBUAYaIbHbBIN OTOODHI B
CelIeKL[UM pAacTeHUWHd U >KMBOTHBIX. OlleHKa 3KcTepbepa. biv3KopoacTBeHHOe
CKpell[iBaHHWe — WHOpuAMHr. Uuctasg nuaMs. CKpel[dBaHUWEe UHCTBIX JIMHUH.
['etepo3uc, wiu TubpuaHas cwia. HepoicTBeHHOe CKpeIlBaHWe — ayTOPHAVHT.
OtpanénHas rtubpugu3alys U e€ ycrexu. VICKyCCTBeHHBIM MyTareHe3 W
MoJiyyeHre TOJMIVIONI0B. [lOCTW)KeHUsT CeJIeKLMM DPAaCTeHUM, >KUBOTHBIX H
MUKPOOPTraHM3MOB.

BuoTtexHonoruss Kak OTpac/ib IPOM3BOACTBA. ['eHHasi WH)XeHepus. ITarlbl
co3manusi pekomOuHaHTHOM JIHK u TpaHCreHHBIX OpraHu3MoB. KreTtouHas
yuHkeHepusi. KieTouHble Ky/abTypbl. MUKDPOK/IOHA/IbHOE Pa3MHOXKEHUE pacTeHUM.
KyioHrpoBaHMe BBICOKOMPOAYKTUBHBIX CEIbCKOXO3IUCTBEHHbIX OpPraHHW3MOB.

OKonornueckie W 3THUeckre  mpobnembl. I'MO  —  reHeTHYeCKH
MOAU(ULIMPOBaHHbIE OPTraHU3MBl.
[emMoHCTpaLuu:

IToptpetsi: H. . Basunos, 1. B. Muuypus, I'. [I. Kapneuenko, M. @.
VBaHOB.

Tabuiel 1 cxembl: KapTa «LIeHTpbI TIPOMCXOXAEHWS W MHOT000pa3usi
KY/JIbTYPHBIX pacTeHui», «[lopofibl JOMaIIHUX >XUBOTHBIX», «COpTa KyJbTYPHBIX
pacteHuii», «OTaanéuHas rubpuansanus», «PadboTel akagemuka M. @. ViBaHoBa»,



«[Momurnougusi», «OO0bekTbl OHOTexHOJMOTHNY», «KileTouHble KyJIbTYphl W
KJIOHUpOBaHue», « KOHCTpyrpoBaHMe U MepeHoC TeHOB, XPOMOCOMY.

OO6opyaoBaHue: MyJIsKY TUIOZIOB Y KOPHETIZIOJOB JUKUX (hOPM M KYJIbTYPHBIX
COPTOB pacTeHui, repbapuii «Ce/lbCKOX03SMCTBEeHHbIE PACTEHUSI».

Tema 4. OBoO/IIOIJMOHHAA OMOJIOTHA.

[TpeAnoCbUIKM BO3HWKHOBEHMSI 3BOJIIOLIMOHHON TeOopuM. OBOJIIOI[MOHHAS
Teopusi U eé mMecto B Ouosiorud. BivsiHve 3BOJTIOLIMOHHOW TEOPHH Ha Pa3BUTHE
buonoruu 1 APyryx Hayk.

CBugerenscTBa 3BOMOLUU. [lajsleoHTO/OTHYECKHEe: TI0C/IeJ0BaTeTbHOCTh
TOSIBJIEHUS BUJIOB B I1a/IeOHTOJIOTUUECKOW JIeTOMUCH, Tiepexo/iHble (hOpMBI.
buoreorpaguyeckue: cxo/[CTBO U pa3nuuue dayH u ¢h0p MaTePUKOB U OCTPOBOB.

OMOpHO/IOTUYeCKHe: CXOJCTBA U Ppas3iduusi SMOpPHOHOB Ppa3HbIX BU/OB
MO3BOHOYHBbIX. CpaBHUTE/bHO-aHaTOMUYECKHEe: TOMOJIOTMYHbIE, aHaJIOrMYHbIe,
pyJAWMeHTapHble OpraHbl, aTaBU3MbL. MOEKY/ISIPHO-OMOXUMUUECKHE: CXO/ICTBO
MeXaHW3MOB HaC/Ie/[CTBEHHOCTH W OCHOBHBIX MeTabOMMuecKUX MyTel y BcCeX
OpraHU3MOB.

OBomoLoHHas Teopus Y. [lapBuHa. IIpeAriocbuiKd BO3HUKHOBEHUS
JNapBUHM3Ma. [IBWKyIIIMe CWUJIbI SBOJIIOI[MM BUJOB 110 JlapBUHY (M30BITOUHOE
pa3MHOXXeHHe TIpU OrpaHMYeHHOCTH peCcypCoB, Heorlpe/ie/iéHHas U3MeHUYMBOCTD,
6opnbba 3a cylijecTBOBaHUe, eCTeCTBeHHbIN 0TOOP).

CunteTnueckasi Teopus 3Bomoun (CT3) 1 eé oCHOBHBIE TIO/I0’KEHUS.

MukpoaBosmorus. TTonynsius Kak eIMHULIA BU/IA U 3BOTIOLUH.

[BrKyiye cusbl (hakTopbl) SBOMIOLMUA BUZIOB B MPUPOJe. MyTallMOHHBIM
npoijecC ¥ KOMOMHATUBHas W3MEHUYMBOCTb. [lOMy/isAllMOHHbIE BOMHBI U JIpeud
reHoB. V3011 1 MUTpaLusl.

EctecTBeHHBIM 0TOOpP — HarpaBasoOmuid  dakTop 3Bosolud. Dopmbl
eCTeCTBeHHOro oTbopa.

[Tpucrocob/1eHHOCTh OpPraHU3MOB KaK pe3y/bTaT 3BOMIOIUH. [IpuMepsl
TpucrocobieHnii y opraiu3MoB. ApoMopd03bl U MAWOa A Tal[|H.

Bug wu  BumooGOpa3zoBanue. Kpurtepun Buza. OcHoOBHble  (HOPMBI
BHI000pa3oBaHusi: Teorpadruueckoe, SKOJIOTUUECKOe.

MakposBositoiusi.  PopMbl  3BOMIOLMM:  (DUleTHYecKasl, [MBepreHTHas,
KOHBepreHTHasl, rapasesbHas. HeoOpaTuMOCTh SBOIOLUH.

[TpoucxoxxieHre OT HecleldaJu3upOBaHHbIX MpeaKoB. [Iporpeccupytoiiias
crielfuanu3anys. AJjanTUBHasL paAuariysi.

JleMoHCcTpanum:

[Toptpetsl: K. Jlunnew, XK. b. Jlamapk, Y. [lapBuH, B. O. KoBaneBckuii, K.
M. bap, 3. I'ekkens, ®. Mromnep, A. H. CeBeprios.



Tabuiipl U cxeMbl: «Pa3BUTHE OpraHUYecKoro Mupa Ha 3eme», «3apOoAbIIu

TO3BOHOYHBIX  JKUBOTHBIX»,  «ApXeomnTepukc», «®PopMbl  6oOpbObI  3a
CyliecTBoBaHue», «EcTecTBeHHBIM O0TOOP», «MHOroobpasue COPTOB pacTeHHIN»,
«MHoroo0pa3sue 1opoJ, JKUBOTHBIX», «ITonysiAarumn», «MyTaroHHas

W3MEeHUMBOCTb», «ApoMopdo3bl», «Mauoamanrammm», «OOImias aereHeparys»,
«/IBwxKylllie cuibl 3BOJOLUK», «KapTa-cxema Mapiipyta mnyrtemiectBus Y.
NapBuHa», «boprba 3a cymiectBoBaHue», «I[Iprcrocob1eHHOCTh OpraHU3MOBY,
«['eorpaduueckoe BHU000pa3oBaHue», « IKOJIOTHUECKOe BUI000pa30BaHLe».

Ob6opyaoBaHue: KOJUIEKIUSI HAaCEKOMBbIX C pa3/IMUHBIMM TUIIAMHA OKPacKH,
Habop TUIOZOB U CeMsiH, KOJiieKiusi «[IprMephl 3allUTHBIX MPUCTIOCOOIeHUI Y
JKUBOTHBIX», MOJie/ib «OCHOBHBIE HallpaB/IeHUsI BOJIIOLMN», 00BEMHAs MOJe/h
«CTpoeHye T0/I0BHOI'0 MO3ra IT03BOHOYHBIX».

buoreorpajguyeckass kapta Mupa, KosuieKiusi «@®opMbl COXPaHHOCTHU
WCKOTIaéMbIX JKMBOTHBIX W pPaCTeHWM», MOJe/b anmaukaius «[lepekpéct
XpOMOCOM», B/Ia)KHble Tiperapatbl «Pa3BuUTHe HacekoMmoro», «Pa3BuTuhe
JISITYIIKW», MUKpomnpernapaT «/po3oduna» (HopMa, MyTaliuv (OpMbl KPbLIbEB U
OKpacCKH TeJla).

JIabopaTopHbIe H MPpaKTUYeCcKHe paboThbI:

JlaboparopHasi pabota Ne 4. «CpaBHeHHe BHUJOB TI0 MOP(OJJIOTHUECKOMY
KPHUTEPHULIO».

JlabopaTtopHast pabota Ne 5. «OmmcaHue MpUCIIOCO0IeHHOCTH OpraHU3Ma U
€€ OTHOCUTE/IbHOI'O XapaKTepa».

Tema 5. OpraHusmbl 4 OKpPY)Karolliasa cpeja.

OKOJIOTUS KaK HayKa. 3a/laud M pasfesibl 3K0JI0ruu. MeTo/ bl 3KOJIOTUUeCKUX
McCeIOBaHUN. DKOJIOTMUecKoe MUPOBO33peHre COBDEMEHHOT0 Ye/ioBeKa.

Cpezbl 00WTaHUs OpPraHU3MOB: BOZHAsl, Ha3eMHO-BO3/YIlIHasi, TMOYBEHHas,
BHYTPHUOPraHU3MeHHasl.

Okonoruueckre (akTtopel. Kraccudukanys 5KOI0rMUecKux (pakTOpoB:
abuoTuueckre, OWOTHMUECKHMe U aHTpPOTOreHHble. /[leliCTBHe 3KOJIOTHUYECKUX
(hakTOpOB Ha OPraHU3MBblI.

Abuotrueckre ¢GhaKTOpbI: CBET, TEMITEPATYPa, BJIAXKHOCTh. DOTOMEPHOU3M.
[TpucriocobneHust OpraHU3MOB K  [eHCTBUI0O  aOMOTHYeCKMX  (haKTOPOB.
buosiornueckre pUuTmel.

buotnueckre  dakrtopel.  Bugsl = OMOTWUECKMX  B3aMMO/IeHiCTBUM:
KOHKYPEHIIUsI, XMII[HAYeCTBO, CUMOMO03 U ero ¢dopmel. [TapasuTH3M, Koorepalus,
MyTyanu3M, KOMMeHCa/nu3M (KBapTHUPAaHCTBO, HaX/JeOHUUECTBO). AMeHCAIn3M,
HelTpanu3M. 3HaueHWe OHOTUYECKHUX B3aWMOENCTBUN [Jid CyIleCTBOBaHUS
OpPraHM3MOB B MPUPOJHBIX CO0DIIIeCTBaX.



OKOJIOTUYEeCKWe XapaKTepUCTUKU mnonysasaiuu. (OCHOBHbIE —TI0Ka3aTesid
MOMY/ISII[UW: YMCIEHHOCTh, TUIOTHOCTb, PO’KJaeMOCTb, CMEpPTHOCTb, MPUPOCT,
Murpaiys. [JuHaMuKa YiC/IeHHOCTH MOMYJISIANA U €€ peryJisiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymbombaT, K. @. Pynbe, 3. ['ekkernb.

Tabnuipl U cxeMbl: KapTta «lIpupo/iHbie 30HBI 3emn», «Cpeibl 0O0HUTaHUsS
opraHusMoB», «®doronepuoausm», «llonmynsiuu», «3aKOHOMEPHOCTU pOCTa
YMCJIEHHOCTH TIONYJ/ISIUN UHDY30pUU-TY(Pesibku», «ITulleBble Liernm».

JIaGopaTopHbIe U MPAKTHYECKHEe PadoThI:

JlabopaTopHast pabota Ne 6. «Mopdonoruueckrie 0COOeHHOCTA PAaCTeHUM 13
Pa3HBIX MECT OOUTAHUS».

[TpakTrueckast paborta Ne 2. «IToACUéT TIIOTHOCTH TIOMYJISIIMM pa3HbIX BUIOB
pacTeHUI».

Tema 6. Coo01iecTBa ¥ 9K0/10rHUeCKHe CHCTEeMbI.

Coo01miectBo opraHu3sMoB — OwuoljeHo3. CTPYKTypbl OHOlleHO3a: BU/[OBas,
MPOCTpaHCTBeHHasl, Tpoduueckass (muieBasi). Bujbl-momMuHaHThl. CBsI3U B
OuolieHo3e.

OKojsioruueckde CcucTeMbl (9KocucTtembl). [loHsiTve 06 3KocucTeMe W
ouoreorjeHo3e. DyHKI[MOHA/TbHbIE KOMITOHEHTBI 3KOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, pefylieHTbl. KpyroBOpOT BeleCTB U MOTOK SHEPTUU B SKOCHUCTEME.
Tpoduueckne (muilleBble) YPOBHU SKOcucTeMbl. [IuilleBble 1jerMd U CeTH.
OcHOBHbIe TIOKa3aTeJyd 3SKOCUCTeMbl: OuoMacca, MPOAYKLMs. OKOJOTHYecKue
MMUPaMU/Ibl:  TIPOAYKIMM, YHUCAeHHOCTH, OwomMacchl. CBOHCTBA 3KOCHUCTEM:
yCTOWYMBOCTh, CaMOperyJisilys, pa3sutre. CyKueccusl.

[IpypoaHbIe 5KOCHCTEMBbI. DKOCUCTEMbI 036D U peK. JKOCHMCTeMa XBOMHOIO
VIV IIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTeHHbIe ~ 3KOCHUCTEMBI.  ATPO3KOCHUCTEMBL. Y POO3KOCHCTEMBI.
buonornueckoe v X03sHUCTBEHHOE 3HaUeHWe arPOIKOCUCTEM U YPOOIKOCUCTEM.

bropa3Hoobpa3ve Kak (akTop YCTOMUMBOCTU 3KocucTeM. CoxpaHeHHe
6uooruueckoro pasHoobpasus Ha 3emiie.

Yuenve B. U. BepHazckoro o 6wocdepe. I'paHuIlbl, COCTaB U CTPYKTypa
6uocdepsl. JKuBoe BerriectBO U ero (yHkumu. OcobeHHOCTH OuoCchepbl Kak
riobanbHONM 3KOocHCTeMbl. [IMHaMUuecKoe paBHOBece YW oOpaTHasi CBsSi3b B
6uocdepe.

KpyroBopoThI BeIecTB U OMOre0OXUMHUECKHe LUKIIbI 3/IeMeHTOB (yraeposa,
a30Ta). 30Ha/ILHOCTh 6rocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YesnoBeuecTBO B Onocepe 3emsid. AHTpOIIOreHHbIe U3MeHeHUs B Orocdepe.
['1o6asbHbBIE KO/IOTUUeCcKre Mpo0ieMbl.



CocyujectBoBaHUe TIPUPO/IBI 5 yeJjioBeyecTsa. CoxpaHeHue
6uropa3Hoobpa3us Kak OCHOBa ycToMunMBoCTH Ouocdepbl. OCHOBa paljioHa/IbLHOTO
yrpaB/ieHuss TMPUPOAHLIMM pecypcamMu M HUX UCIoJb30BaHUe. [loCTKeHUs
6uonoruK ¥ 0XpaHa MPUPO/BbI.

JleMoHCcTpanum:

[Toptpetsl: A. k. Tencau, B. H. Cykaués, B. /. BepHackuii.

Tabmurel U cxeMbl: «[IuireBble 1jeTH», «BHOIIEHO3: COCTaB U CTPYKTypa»,
«[Ipupopanbie coobirecTBa», «llemu mUTaHUS», «OKOMOTHUECKas THPaMHIA»,
«buocdepa 1 uenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMaA
XBOMHOro Jjeca», «buoneHo3 Bogoéma», «ArpoueHo3», «lIpumepHbie
aHTPOTIOTeHHbIe ~ BO3/IEUCTBUSI Ha MpUpoAy», «BaxHeillnie UCTOUHUKU
3arpsi3HeHUs BO3/lyXa U IDYHTOBBIX BO/», «[louBa — BakHelilllasi COCTaBJIsIIOILIAS
orochepni», «PakTOphI Aerpafaruu MouB», «IlapHUKOBBIM 3¢hdeKkT», «PaKkTophI
PaIMOAKTUBHOIO 3arpsisHeHus Ouocdepwl», «OOmast cTpykTypa OHochepb»,
«PacnipoctpaHenue >ku3Hu B Ouocdepe», «O30HOBBIM 23KpaH OUOChephI»,
«KpyroBopor yriiepozia B 6rocdepe», «KpyroBopoT a3oTa B IIPUPO/IE».

OOGopyaoBaHue: Mo/ieb-alIIMKaIsa « TUMMUHbIe OMOIeHO3bl», TepOapuii
«PacturenbHbie coobirjecTBa», KO/eKIuu «brolieHo3», «BpeauTenu BayKHeHINMX
Ce/IbCKOXO3SMCTBEHHBIX ~ KY/IbTyp», Trepbapuyi W KOJUIEKI[UM pacTeHud W
JKABOTHBIX, TIPUHAJ/IeXXalle K pa3HbIM 5KOJIOTMYECKWM TPYyIaM OJHOr0 BHU/[A,
KpacHas kuura Poccuiickoii ®epepaiin, u300pakeHHS OXpaHSEeMbIX BHOB
pacTeHUN U )KUBOTHBIX.

Tema 7. Bo3HUKHOBeHMe M pa3BUTHe )XU3HHU Ha 3emJie.

[oHayuHble TIpeACTaB/Ie€HUS O 3apOK[JeHWU >XKU3HW. HayuHble TUMoTe3sbl
BO3HUKHOBEHHUSI JKM3HM Ha 3emse: abuoreHe3 W TMaHCIepMUs. XUMHUecCKas
9BOJIIOLMS. AOHOreHHBbIM CUHTe3 OpraHUueCKWX BeleCTB W3 HeopraHUuecKHX.
OKCrepuMeHTa/IbHOe TIOATBePXKAeHNe XMMUUeCKOM 3BoJtolMK. HauasibHbie STarbl
buonornueckoit 3posoiuu. ['unore3a PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYDP U BO3HUKHOBEHHE TIDOTOK/IEeTKW. [lepBble KJI€TKM M UX 3BOIOLIUS.
@opMHUpOBaHMEe OCHOBHBIX IPYTII JKUBBIX OPraHMU3MOB.

PasButue xu3Hu Ha 3emsie MO 3paM U TepuofaM. Karapxei. Apxelckas U
IIPOTepo30icKass 3pbl. Ilameo3oiickas 3pa W €€ IIepHOAbl: KeMOpPUMCKUH,
OpZOBUKCKHM, CUITYPUHUCKUH, IEBOHCKUM, KAMEHHOYT OJTbHBIM, TTEPMCKUM.

Me30301icKasi 3pa U e€ epuo/ibl: TPUaCOBbIN, FOPCKUH, MeTOBOM.

KaitHo30lCKasi 5pa W €€ Tepuofibl: MajeoreHOBbId, HEOTreHOBbIN,
AQHTPOIIOT€HOBBIM.

XapakTepucTHKa K/IMMara M reooruyeckux mnpoueccoB. OCHOBHbIE STarlbl
3BOJIIOLIUM PACTUTE/IbHOTO U KMBOTHOTO Mupa. ApoMop¢o3bl y pacTeHUd WU
JKUBOTHBIX. [TosiB/iIeHMe, pacliBeT U BbIMHUPaHWe FPYMI )KUBbIX OPraHU3MOB.



CucremMa OpraHMueCcKOro Mupa KakK OTpakeHWe 3BOJIIOLUU. OCHOBHBbIE
CHUCTeMaTUYeCKUe rPyIirbl OPraHnu3MOB.

OBOJTIOLMS Ue/ioBeKa. AHTPOMOJIOTUs Kak HayKa. Pa3BuTue npe/iCTaB/IeHU O
TIPOMCXOXKJEeHUU uYesioBeKa. MeToabl u3yueHUs aHTporioreHe3a. CxoAcTBa U
pas/ivuus Yyea0BeKa U )XUBOTHBIX. CHUCTeMaThuueCcKoe TOJI0JKeHHe UesioBeKa.

HOewkyique  cunbl  (pakTopel)  aHTpOIOreHe3a. HacneactBeHHast
W3MEHUMBOCTb M eCTeCTBeHHbIM o0TOop. OOImiecTBeHHBIM 00pa3  JKU3HH,
W3rOTOBJIEHHE OPYIUU TPY/ZA, MbIIILJIEHHE, Peyb.

OCHOBHBIE CTaIMA U BETBU 3BOJIIOLIMM YeJIOBEeKa: aBCTPAJIONUTeKH, YesloBeK
yMesnbi, YenoBek mnpsaMoxofsiui, YenoBek HeaHAepTalibCKul, YenoBek
pa3yMHbIi. HaxoJkyd HMCKOMaeMbIX OCTaTKOB, BpeMsl CYII[eCTBOBaHMS, 00/1acTh
pacripocTpaHeHust, 06EM TOJIOBHOTO MO3ra, 00pa3 KHU3HU, OPY/IH.

YenoBeueckre packl. OcCHOBHBbIe  OoJiblliie  pachl:  eBPOIeOUHAst
(eBpa3uiickasi), = Herpo-aBCTpajioMfiHasi  (9KBaTOpuanbHas), = MOHTOJIOU/HAs
(a3maTtcko-amepukaHCKasi).  UepTel  IIPUCIIOCOOEHHOCTH  Tpe/CTaBUTesIeH
ye/I0BeUeCKUX pacC K YUIOBUSAM CylecTBOBaHUsA. ENVMHCTBO yesioBeueCKuX pac.
Kputuka pacusma.

JeMoHCTpanuu:

IToptpetsr: ®. Penu, JI. Ilactep, A. W. Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuiel 1 cxeMbl: «Bo3HMKHOBeHHe COJHEUHOM CHUCTEMbI», «Pa3BuThe
OpraHvueckoro mwupa», «PacturtenbHass KieTka», «KUBOTHas  KJIeTKa»,
«IIpokapuoTuueckasi KjieTka», «CoBpeMeHHasi CHCTeMa OPraHUYecKOro MHpa»,
«CpaBHeHHe aHAaTOMUUECKHWX YepT CTPOEHHUS uejioBeKa U UeI0BeKOOOpa3HbIX
o6e3bsiH», «OCHOBHble MeCTa TIaJIeOHTOJIOTHYECKMX  HAaXO[O0K  IpeaKOB
COBPEMEHHOI'0 uesioBeKa», «J[lpeBHeuiue oan», «peBHue moau», «llepBbie
COBpEMeHHbIe 01Ny, «HenoBeueckue pachl».

Ob6opyznoBanue:  Mynasoku  «IIpoucxoxzaeHve — udenoBeka»  (OFOCTBI
aBCTPA/IONUTEeKa, TUTEKaHTPOIa, HeaHJepTaablla, KPOMAaHbOHLA), CJIENKA WU
1300pakeHUs KaMeHHbIX OpYAUN TepBOOBITHOTO uesioBeKa (KaMHHU-YOIIephI,
pyOwna, ckpebsa), TeoXpoHoloruueckass Tabnuila, Kosutekius «Dopmbl
COXPaHHOCTU MCKOTaeMbIX )KUBOTHBIX U PACTEHUI».

JIaGopaTopHbIe U MPAaKTHYEeCKHe PadoThI:

[TpakTrueckast pabota Ne 3. «l/3yueHre MCKOIaeMbIX OCTAaTKOB pacTeHUN U
JKUBOTHBIX B KOJUIEKLIUSIX».



IVTAHUPYEMBIE  PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
bnoJjiIormm HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

CornacHo ®I'OC COO, ycraHaBauBarTCs TpeboBaHUSI K pe3ysbTaTaM
OocBOeHMsi 00yvarLUMUCS TporpaMM cpejHero obijero  o0Opa3oBaHUs:
JINYHOCTHBIM, MeTaripeiMeTHbIM U ITpeMeTHbIM.

JINUHOCTHBIE PE3YJ/IBTATDI

B cTpykType /JWUYHOCTHBIX pe3y/JbTaTOB OCBOeHUsl npeameTa «buonorus»
BbI/le/IeHbI CJIe/IVIOIIMe COCTaB/ISIFOIIMe: OCO3HaHWe 00yuaroIUMKUCS POCCUMCKON
IPaKJAaHCKON WJ@HTUYHOCTHA — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITe/TbHOCTU
W caMoolipefie/leHUI0, HaJiuuuMe MOTUBALMM K  o0yueHMio  Ouosioruw,
1[e/IeHallpaB/ieHHOe pa3BUTHe BHYTPEHHUX YOEXKIeHHH JIMYHOCTH Ha OCHOBE
K/TIOUEBBIX I[eHHOCTEH W WCTOPUYECKUX TPAAWIMN Ppa3BUTHS OHOIOTUYECKOTO
3HaHHs1, TOTOBHOCTh M CIIOCOOHOCTH 0OYYarOIIMXCsl PYKOBOJCTBOBAThCS B CBOEM
JesITeNTbHOCTU  1|eHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYLLIMMU CUCTEME
Ouosiornyeckoro o0pa3oBaHMs, HaJIWuhe 3KOJOTMYecKoro IpPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1[€JT U CTPOUTD JKU3HEHHbIE TI/IaHBbI.

JIMYHOCTHBIE pe3ysbTaTbl OCBOEHUS mpeameTa «buonorus» AOCTUrarOTCA B
eIMHCTBe y4yeOHOM U BOCIMUTATENHHOW [eATe/TlbHOCTH B COOTBETCTBUU C
TPaJUL[MOHHBIMHA POCCUMCKUMU COLIUOKY/IbTYPHBIMU, UCTOPUUYECKUMH U JYXOBHO-
HPABCTBEHHBIMH I1[€HHOCTSIMH, TIPUHATHLIMH B OOII[eCTBe TIpaBWIaMH W HOpMaMH
TOBe/IeHHsI W CIIOCOOCTBYIOT TIpolleccaM CaMOTIO3HaHHWs, CaMOBOCITUTaHUS U
CaMOpa3BUTHSL, Ppa3BUTHS BHYTPEHHEM TMO3ULMM JIMYHOCTHU, TaTPUOTH3MA,
yBa)KEeHUS K 3aKOHY W TIPaBOIOPSKY, Ye/0BeKYy TpyZa W CTaplleMy IMOKOJIeHUIO,
B3aMMHOTO yBa)KeHWs, OepeXXHOrO OTHOIIEHHS K KyJIbTYPHOMY HaCIeJuio |
TPaIMLIUSIM MHOTOHAlLMOHa/bHOTO Hapojia Poccuiickoit ®epepauyy, npyupojie U
OKpYy>Karolieu cpefe.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHWS YyueOHOro mipegmeTta «buomorus»
JOJDKHBI OTpaXkaThb TOTOBHOCTb U CITOCOOHOCTH 00YJarOIIXCsl PYKOBO/ICTBOBAThHCS
chopMUpOBaHHOM BHYTpeHHeM TMO3Ul[ied JUYHOCTH, CHCTeMON I[@HHOCTHBIX
OpHeHTalUii, TIO3UTHUBHBIX BHYTPEHHUX  YOeXJeHuld, COOTBETCTBYIOLUX
TPA/IUIIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00II[eCcTBa, pacIIMpeHue >XKU3HEeHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTHA B MPOLIeCCe peaau3aliid OCHOBHBIX HarlpaBJ/IeHUU
BOCITUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIe B YaCTH:

1) rpaXkIaHCKOT0 BOCIMTAHUSA:

cchOpMUPOBAHHOCTh TPaXKJ@HCKOM TTO3UIMK 00yUarolerocst Kak akTUBHOTO U

OTBETCTBEHHOTO UJieHa POCCUICKOro 00I11ecTBa;



OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpaB U 00si3aHHOCTeH, yBakeHHe
3aKOHa U MPaBOIOPS/IKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOU [eATeTbHOCTU TPy CO3aHUU
yueOHBIX MPOEKTOB, pellleHMM yueOHbIX W TO3HaBaTeIbHBIX 3aZlau, BHITIOJTHEHUU
OurooruuecKux KCreprMeHTOB;

CroCOOHOCThL ~ OmpejieIsiTh COOCTBEHHYIO TIO3ULIMIO TI0 OTHOIIEHWUI0 K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U 00BSICHATD e§;

yMeHHe YUUThIBaTb B CBOUX JEWCTBUSIX HEOOXOAWMOCTb KOHCTPYKTHBHOTO
B3aUMO/IENCTBUS JIFOJIeN C pa3HbIMU YOeXXeHUsIMU, KYJIbTYPHBIMU 1[eHHOCTSIMU U
COLIMAJIbHBIM T0JIOKEHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B MpOLecCe COBMECTHOrO BBIMIOJIHEHHUS
yueOHBIX, TIO3HABaTeJIbHBIX M MCCAe0BaTebCKUX 3aJau, YBaKUTETbHOTO
OTHOILIEHHSI K MHEHUIO OIMOHEHTOB TP OOCY)X/eHHWH CIIOPHBIX BOIIPOCOB
OMOIOTHYECKOTO CO/lepyKaHUS;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU [1eATe/IbHOCTH;

2) NIaTPUOTHUYECKOI'0 BOCTIMTAHUSA:

chopMHPOBaHHOCTD POCCHUUCKOU rpakJjaHCKOH WJIEeHTUYHOCTH,
MaTpUOTH3Ma, YBa)KE€HHsI K CBOEeMY HapOJy, YYBCTBa OTBETCTBEHHOCTU Iiepe[
PopguHol, ropioctT 3a CBOM Kpad, CBOWO PoauHy, CBOW SI3BIK W KYJBTYpY,
TIPOLLIJIOe Y HACTOsIIIlee MHOIOHALIMOHA/IBHOT0 Hapoga Poccuy;

L[EHHOCTHOEe OTHOIIeHWe K TIPUPOAHOMY Hac/Ie[ut0 U TTaMATHUKaM MPUPO/IbI,
JNOCTWKeHUsIM Poccun B Hayke, KCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIOCOOHOCTh OIIeHMBATh BKJ/aJ, POCCHUMCKUX YYEHbIX B CTaHOBJeHUE W
pa3BuTve OWOJIOTHM, TIOHMMaHWs 3HaueHWss OMOJOTMM B TIO3HAaHWM 3aKOHOB
TIPUPO/IBI, B )KU3HU UejioBeKa M COBPEMEeHHOT0 00I11eCcTBa;

uzieiiHas yOe)KJEHHOCTb, TOTOBHOCTb K CJy)KeHHI0 U 3aiiure OTeuecTsa,
OTBETCTBEHHOCTb 3a ero Cys0y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMA:

OCO3HaHMe JyXOBHBIX 1[eHHOCTeH POCCUMCKOTO HAapo/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 MOBE/IeHNUS;

CMOCOOHOCTh OlLIeHWBAaTh CUTYAlLMI0 U TIPUHUMAaTh OCO3HAHHbIE peIlleHus,
OpPHEHTHPYSCh Ha MOpaJbHO-HPaBCTBEHHbIE HOPMBI U LIEeHHOCTH;

0CO3HaHUe JIMYHOT'O BKJ/IaJia B IIOCTPOeHHe YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJUTE/ISIM, CO3[,aHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TIPUHATHUSI LIEHHOCTEM CeMeWHOM J>KU3HU B COOTBETCTBUU C
TpaguLiuIMU Hapoa0B Poccuy;

4) 3cTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUYeCKOe OTHOIlleHHWe K MUY, BK/IOuasi 3CTeTUKY ObITa, HAyYHOTO U
TeXHUUeCKOTO TBOPUYECTBa, CIIOPTa, TPYZa, 00IleCTBEHHBIX OTHOILIEHU;



TTOHUMaHue 3MOLIMOHAILHOTO BO3/|eHCTBUS )KUBOW TIPUPO/bI U €6 1|eHHOCTH;

TOTOBHOCTh K CaMOBBLID&)KEHUIO B Pa3HbIX BM/IaX HCKYCCTBa, CTpPeMJIeHUe
TIPOSIB/ISITh KaueCTBa TBOPUECKOM JTMUHOCTH;

5) ¢u3uyeckoro BOCIMUTAHHUA, (P)OPMUPOBAHUA KYJbTYPbl 3/I0POBbS U
IMOLMOHA/ILHOTO 0/1ar0mo/Tyunsi:

NMOHMMaHWe W peajiv3alivs 370poBoro M 0Oe3omacHoro obpasa >KU3HU
(3mopoBoe  TMTaHWe, COOJIIOZIeHWMe  TUTHMEHWUeCKWX TpaBUI W HOPM,
cbamaHCUpPOBaHHBIA pEXXUM 3aHATUM W OTAbIXa, Ppery/spHas du3nueckas
aKTUBHOCTb), Oepe)KHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIeHUs K
coOCcTBEHHOMY (PM3UUYECKOMY M TICUXWYeCKOMY 3/10POBbIO;

MOHUMaHWe 1[eHHOCTW TpaBWI WH/JWMBUYalbHOTO M  KOJJIEKTUBHOTO
6e3011acHOTO MOBeIeHNs B CUTYyaIUsIX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTFOZIEH;

OCO3HaHUWe TIOC/e/ICTBUN M HeNpUSTUS BPeJHBIX MPUBbIYEK (yroTpebsieHus
aJIKOT0J11, HADKOTHKOB, KYpeHUsl);

6) TPy/10BOr0 BOCTIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HaHMe [IeHHOCTH MacTePCTBa, TPY/J0/t00ue;

FOTOBHOCTh K AKTUBHOW [esiTeJIbHOCTM TeXHOJIOTMYeCKOM W COLMaIbHOU
HarpaB/IeHHOCTH, CIOCOOHOCTb WHUI[MMPOBATh, MJIAHUPOBaTh U CaMOCTOSITE/IbHO
BBITIO/IHATD TaKYHO /leSITe/IbHOCTh;

WMHTEepeC K pa3/iMuHbIM cepaMm MpodecCuoHa/NbHON /esTe/IbHOCTH, YMeHUe
coBepIlaTb OCO3HaHHBIA BbIOOD OyaAyiel mnpodeccu U peanu30BBIBATDH
coOCTBeHHbIe XKU3HEHHbIe TI/IaHbI;

TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHMI0O M CamMo0o0Opa3oBaHHIO Ha
TIPOTSDKEHUH BCel JKU3HY;

7) 3KO0/I0rU4eCKOro BOCIIUTAHUA:

9KO0JIOTUYECKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpojile KakK HCTOUHUKY
JKU3HU Ha 3eMJie, OCHOBe e€ CYII[eCTBOBaHUSI;

TIOBBIIIIEHNe YPOBHSI 3KOJIOTMUECKOW KYJbTYphl: TIpPHUOOpeTeHHe OIlbiTa
TJIAHUPOBAHUS TIOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX TOC/IECTBUM  [i/IsT
OKpY>Karolllel cpeibl;

OCO3HaHHWe T00a/bHOTO XapakKTepa 3KOJIOTHYeCKHX ITPo0/IeM W IyTer ux
pellieHus;

CTIOCOOHOCTh  HMCIIO/Ib30BaTh IpHOOpeTaemMble TIPU HW3YUeHHH OHOJIOTUU
3HaHWSI W YyMeHUs TMpU pellleHUM TMpobseM, CBSI3aHHBIX C PpaLMOHA/IbHBIM
TIPUPO/IOTIONb30BaHHeM  (COOJTIO/leHre  MpaBW  TIOBEJeHWS B TIPUPO/IE,
HaripaB/ieHHbIX Ha COXpaHeHWe paBHOBECUsI B 3KOCHUCTeMax, OXpaHy BH/IOB,
9KOCHUCTeM, Obrocdepsl);



aKTMBHOE HerpusTHe [eWCTBUM, MNPUHOCAIIMX BpeJ,  OKpyKarolleu
TIPUPOZIHONM CpeJie, YMeHHe MPOTrHO3UpPOBaTh Heb/arorpusiTHbIe 3K0JIOTUUeCKHe
NOC/IeICTBYS MPeINPUHAMAaEMbIX IeUCTBUM U TIpeJ0TBPAIllaTh UX;

Ha/IMyue pPa3BUTOr0 3KOJIOTMYECKOTO MBIIIEHUS, S5KOJIOTUYECKOU KYJIbTYDBI,
ombITa JlesITeTbHOCTH 5KOJIOTMYeCKOu HaripaB/IeHHOCTH, yMeHUs1
PYKOBO/ICTBOBAaTbCSI MU B MO3HaBaTeIbHOW, KOMMYHUKAaTUBHOU W COLIAATbHOM
MpaKkTUKe, TOTOBHOCTU K YYaCTUIO B MPAKTAUECKOU J1eATe/IbHOCTU SKOJI0TUUeCKOMU
HarpaBJ/IeHHOCTY;

8) neHHOCTH HAyUHOr0 NMO3HAHMA:

c(OpMUPOBAaHHOCTb MHPOBO33DEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HayKHd W OOI[eCTBeHHOW MpPaKTUKH, OCHOBAHHOTO Ha Juajore
KYJIbTYP, CIIOCOOCTBYIOIIEr0 0CO3HAHUIO CBOET0 MeCTa B MOJIMKY/IbTYPHOM MUPE;

COBEPILEHCTBOBAHUE $I3bIKOBOM M UMTaTeJbCKOW KY/IbTYpPbl KakK CpeJCTBa
B3aUMO/IEICTBUS MEX/Y JIIOABMU U MIO3HAHUSI MUPa;

MOHWMaHWe CrelubUKr OWONOTMM KaK HayKd, OCO3HaHWS €€ pomu B
dbopMUpOBaHMY PpalMOHATBHOTO HAy4YHOT'O MBbILLIEHUS, CO3/]JaHWW 11eJIOCTHOTO
Tipe/iCTaB/eHuss 00 OKpy’KarollleM MHpe KaK O e[MHCTBe MPHPOJbl, uesoBeKa U
oO11iecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTeH U pellleHHd MpobseM
COXpaHeHUsI TIPUPO/THOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUHW [I/Ii COBPEMEHHOM I[UBUIM3al[UH:
obecrieueHrsi HOBOTO YDPOBHSI pa3BUTHS Me[UIMHBI, CO3[jaHUe TepCIIeKTUBHbIX
OMOTeXHOJIOTUM, CIMOCOOHBIX  pelllaTb  pecypcHble  ITPOOJeMbl  Pa3BUTHUS
ye/IOBeUeCTBa, MOMCKA MyTel BbIXO/A M3 IVI00aTbHBIX 3KOJOTHUeCKUX Ipo0ieM U
obecrieueHrsi  Tepexojla K  YCTOWUMBOMY  Pa3BUTHIO,  PAllMOHATLHOMY
WICII0J/Ib30BaHUIO TPUPO/JIHBIX PeCypcoB U (POPMHPOBAHUIO HOBBIX CTaH/IapTOB
)KU3HU;

3aMHTEPEeCOBAHHOCTb B TOAYYeHWH OWOJIOTUUECKHUX 3HAaHWUM B I[e/ISIX
TIOBBIIIIEHWsT  O0IIell Ky/JbTypbl, €CTeCTBEHHO-HayYHOW TpPaMOTHOCTH, KakK
COCTaBHOM YacTH (DYHKIJMOHA/ILHON I'PaMOTHOCTH OOYy4YaroImmxcs, hOpMUpPyeMOM
NIpU M3y4yeHUu 61os0rny;

TOHMMaHWe CYI[HOCTHU METO/IOB TO3HAaHMSI, UCMOJIb3yeMbIX B €CTeCTBEHHBIX
HayKax, CIIOCOOHOCTU WCIIO/b30BaTh II0JyuyaeMble 3HaHWS [/ aHaau3a |
00BsICHEeHUSI SIBJIEHUM OKDY)KaloIllero MUpa U MPOMCXOASIHUX B HEM M3MeHEeHUH,
yMeHUe JefiaTb 0OOCHOBaHHbIE 3aK/IFOUEHUSI Ha OCHOBe HayuHbIX (DakTOB U
VMEIOIIUXCS JAHHBIX C LIeJIbI0 TI0/TyUeHUs! JOCTOBEPHBIX BBIBO/OB;

CIOCOOHOCTh CAaMOCTOSITE/IBHO MCII0/Ib30BaTh OUOIOTHYeCKUe 3HAHUS [IIs
peliieHUs1 IP0o6JieM B peanbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTHM HAy4YHOW JesiTellbHOCTH, TOTOBHOCTh OCYILEeCTBJISATh
TPOEKTHYIO U UCC/Ie0BATebCKYIO AesiTe/TbHOCTh UHIUBUAYA/IbHO U B TPYTIIIE;



TOTOBHOCTH M  CIIOCOOHOCTH K  HeENpephlBHOMY 00pa3oBaHUIO M
caMo00pa30oBaHUIO, K aKTHBHOMY TIOJYUYEHWIO HOBBIX 3HAaHWM MO OHO/IOTUM B
COOTBETCTBUHM C JKU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTanpeameTHble pe3y/bTaThl OCBOEHUs] yueOHOro rpeaMeTra «buosmorusi»
BK/IFOUAIOT: 3HAuuMMble /i (OPMUpPOBaHUS MHUPOBO33peHUsI 00yYaroIIUXxCst
MEXIUCIUTIIMHAPHBIE (MeXXITpeJIMeTHbIe) OOITleHayUHble TOHSATHS, OTPa’Karolfre
1[eJIOCTHOCTh HAyYHOM KapTUHbl MHUpa U CIelu(UuKy MeTO[OB [0O3HaHUS,
WCI0J/Ib3yeMbIX B €CTeCTBEHHBbIX HayKaXx (BeIecTBO, SHeprus, siBjieHue, MpoLecc,
CUCTeMa, HayUHbIM (paKT, TIPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpus,
uccnefoBaHve,  HabsofleHWe,  U3MepeHWe,  JKCIIEPUMEHT U JAPYTUX),
yHUBepcarbHble yueOHbIe JecTBUS (TI03HaBaTe/bHbIe, KOMMYHHUKATHBHBIE,

perysiTUBHbIE), obecmieurBaroIIrie dbopmupoBaHue (yHKLIMOHATBHOU
rPaMOTHOCTM M COL[Ma/IbHOW  KOMIIETeHLIMM OO0ydYaroIuxcsi, CIoCOOHOCTh
o0yuJarIuXxcs VICII0J/Ib30BaTh OCBOEHHbIe MeXUCLIUTVIMHAPHbIE,

MHDOBO33peHUeCKHWe 3HaHWsS U yHUBepCcajbHble yueOHble [IeHCTBUS B
T03HaBaTe/bHOW U COLMA/IbHOU TPaKTUKe.

MerTarnpeZiMeTHbIe pe3y/abTaThl OCBOEHUs TPOrpaMMbI CpefiHero 001iero
00pa3oBaHUs [JO/DKHBI OTPaXKaTh:

OBJjiafieHue YHHMBepPCa/IbHBIMU y4eOHBIMU Mo3HaBaTe/IbHbIMH
JeICTBUSAAMU

1) 6a3oBbIe JIOTHYECKHE JeHCTBHS:

caMoCTosiTe/IbHO  (OpMy/nMpoBaTh W aKTyaau3upoBaTh  mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCI0J/Ib30BaTh NP OCBOEHWW 3HAHUW TIPUEMBI JIOTMUYECKOTO MBbIIIEHUS
(aHanM3a, cuHTE3a, CpaBHEHUs], KnaccubuKaruu, 000011ieHs ), paCKpbIBaTb CMbIC/T
OMOMOTMUeCKUX TIOHATHM (BBIJENSATh UX XapaKTepHble MPU3HaKW, YCTaHAB/IWBATDH
CBSI3U C [IDYTUMU TIOHSITUSIMUA);

ornpefensTh Leau [JesiTelbHOCTHU, 3ajaBas TMapaMeTpbl W KPUTEPUU UX
JOCTU)KEHHS], COOTHOCHUTD Pe3yJ/bTaThl AesITeIbHOCTH C TTOCTaB/IeHHbIMU L{e/ISIMU;

HCTI0/Tb30BaTh OMOIOTMUeCKHe TIOHATHS i 00BbsICHEHUST (DaKTOB M sIBJIEHUH
JKUBOM TIPUPOJIBI;

CTPOUTbH JIOTUUECKUe PpacCykAeHusi (MHAYKTHUBHblE, JeAyKTUBHbIE, TIO
aHaJIOTMM), BBISB/IATb 3aKOHOMEPDHOCTM M MPOTHMBOPEUMs B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMY/TUPOBATh BHIBO/IbI U 3aK/TFOUEHHS;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpeAcTBa Al TIpefiCTaB/eHUs
CYII[eCTBEeHHBIX CBsI3eid M OTHOIIIEHHY B M3ydaeMbIX OHOJIOTHYECKHUX 00BeKTax, a



Takke  TMPOTUBOPEUMi  Pa3HOrO0  poOjia,  BBIBJIEHHBIX B Pa3/IUYHBIX
MH(MOPMAaI[MOHHBIX UCTOUYHHKAX;

pa3pabaThiBaTh IJIaH PelIeHUs] MPOOIeMbl C YUETOM aHa/M3a WMEROIIUXCS
MaTepua/bHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTUBBI B eSITeJIbHOCTD, OLIeHWBAaTh COOTBETCTBHE Pe3y/IbTaTOB
1[eJIsIM, OLIeHUBaTb PUCKU TIOC/Ie/ICTBUMN JesITe/TbHOCTH;

KOODZIMHUPOBaTh U  BBHITIOJMHATH paboOTy B YC/IOBUSAX — peasnbHOTO,
BUPTYa/bHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJEMCTBYSI;

pa3BUBaTh KpeaTUBHOE MbILIJIEHHe TIPU pellleHrnH XKU3HeHHBIX MpobieMm.

2) 6a3oBbIe HCC/IeJ0BAaTe/IbCKHE JJeMCTBHUSA:

BJIa/IeTh HaBbIKaMH yueOHO-HCCIeJOBaTe/IbCKOM 1 TTPOEKTHOM ZIesiTe/TbHOCTH,
HaBbIKaMH  paspellieHusi npobseM, CIOCOOHOCTRIO U TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TIOUCKY MEeTO/IOB pellieHUsl MPaKTUUeCcKuX 3a/jay, IPUMeHeHUI0
pa3/IMYHBIX METOZOB TTO3HAHMS;

WCII0/Ib30BaTh pa3/iiuHble BU/IbI JIeITe/IbHOCTH T10 TIO/Ty4YeHHI0 HOBOI'O
3HaHUS, €Tr0 WHTepIpeTaluy, IpeoOpa30BaHHI0 U TIPUMEHEHWI0 B yueOHBIX
CUTYyaI[UsIX, B TOM UHCJIe TIPU CO3[JaHUM Y4eOHBIX U COI[Ma/IbHBIX TTPOEKTOB;

(dhopMHpOBaTh HayUYHBIM TUIT MBIIIEHUs], BaZleTh HAyYHOW TEPMHHOJIOTHEH,
K/IFOUeBbIMU TIOHSITUSIMUA U METO/IaMU;

CTaBUTh W (OPMYy/IMpPOBaTh COOCTBeHHbIE 3a/au B 0Opa3oBaTe/bHOM
JesITe/IbHOCTU Y )KU3HEHHBIX CUTYaLUsIX;

BBISIB/ISITH TIPUUMHHO-CJ/IeZICTBEHHbIE CBSI3W W  aKTya/luM3UpoBaTh 3ajauy,
BLIZIBUTATh TUIOTe3y eé pellleHus], HaXOAUTh apryMeHTbl [/l /l0Ka3aTe/bCTBa
CBOUMX yTBePXK/eHUM, 3a/laBaTh MapaMeTPbl U KPUTEPUH DellleHus;

aHa/IM3UpOBaTh TMIO/yYyeHHble B XOJie pelleHus 3aflaud  pe3y/bTaThl,
KPUTUUECKU OLIeHWBAThb WX JIOCTOBEPHOCTb, POrHO3UPOBaTh WU3MeHeHNe B HOBbIX
yCJIOBUSIX;

JlaBaTh OL[EHKY HOBLIM CUTYAI[UsIM, Ol[eHUBaTh MPHOOPETEHHDBIH OIBIT;

OCYIIIeCTB/ISITh 1jeJIeHarpaB/IeHHbIN TIOMCK TepeHoca CpefCTB U CIIOCO00B
JlelcTBUS B MpodeCCUOHA/IbHYIO CPefy;

yMeTb TI€PeHOCHTh 3HAaHHWS B TIO3HABATE/NbHYIO M IMPaKTHUECKYH0 00/1acTh
)KU3He leATe/IbHOCTY;

yMeTb UHTeTPHPOBATh 3HaHHWs W3 Pa3HbIX MPeJMeTHBIX 00/1acTel;

BbIIBUTaTh HOBbIe WjleH, MpejjiaraTb OpUrHMHa/IbHbIe MOAXOAblI U pellleHusl,
CTaBUTH MMPOOIEMBI U 3a/IauH, [JOMYCKAIOIIe albTePHATUBHBIE PeIlleHHs.

3) pabora c uadopmanuei:

OpPHEHTUPOBATHCS B pa3MUHbIX UCTOYHUKAX UH(OPMaLU (TeKcTe yueOHOTOo
nocobusi, Hay4yHO-TIOMYJISIPDHOM JiMTepaTtype, OWOJOTMYeCKMX COBapsixX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3axX [aHHBIX, B VIHTepHeTe), aHA/M3UPOBATh



MHGOPMALMIO pa3/MnUHbIX BUJOB U (DOPM TIpe/|CTaB/IeH s, KDUTUUYECKH OL[eHUBATh
eé I0CTOBEPHOCTb U HETIPOTUBOPEUUBOCTH;

dhopMyMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IMUHbIe METO/bI TIPU TIOUCKe U
orbope Guosiornyeckoil MHbOpMaIK, He0OXOJUMOM AIJi BBITOHEHUsT yueOHbIX
3ajay;

npuobpeTaTh OMBIT MCIO/b30BaHUSI WH(POPMAaIJMOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTHI, COBEPIIIeHCTBOBAaTh Ky/bTYPy aKTUBHOT'O MCIIO/Ib30BaHUS Pa3/TMUHbIX
TTIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  OMTHUMa/ibHYI0  (GOpMy  Tpe/CTaB/eHUs
6uonorrueckoi nHbopmalruu (cxeMbl, rpadyKH, JUarpaMMbl, TaOIULIbI, PUCYHKH
U Jipyroe);

WCTIO/Tb30BaTh HAyuHBIM f3BIK B KauecTBe Cpe/CcTBa Ipu pabore ¢
buonornueckoit uHMOpMalel: TPUMEHSITh XUMHUUecKue, (usnueckue WU
MaTemMaTUueCKrde 3HaKU W CUMBOJIbL, (opMysbl, abObpeBUaTypy, HOMEHK/IATypy,
WCTIO/Tb30BaTh M Tpeobpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarJisiTHOCTY;

Bfa/leTb ~ HaBbIKAMU  pACliO3HAaBaHMsS W 3al[uUThl  HMHG(OPMALUH,
rH(MOPMaIMOHHON 6€30T11aCHOCTH JIMYHOCTH.

OBjajieHle YHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JJeCTBUAMM:

1) o0menue:

OCYIIIeCTB/ISITh KOMMYHHKALIUM BO BCeX cepax >KU3HHU, aKTUBHO yUaCTBOBATh
B /Majiore WM AUCKYCCUU TIO CYIIeCTBY oOcCykiaemoli TeMbl (yMeHUe 3a/laBaTh
BOITPOCHI, BBICKA3blBaTh CY)KIEHUSI OTHOCHUTETHHO BBIMIOHEHUSI TIpe/jiaraeMou
3a/lauk, YUUTbIBaThb WUHTEPEChl U COTJIaCOBAHHOCTb TMO3ULIUNA APYTUMX yUYaCTHUKOB
Avaiora Wi JUCKYCCUN);

pacrio3HaBaTh HeBepbOasibHble CpeficTBa O0OIlleHUsl, TIOHMMAaThb 3HaueHue
COLIMA/IbHBIX 3HAKOB, TMPEeAIOChIIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CUTYal[ui,
yMeThb CMSITUaTh KOH(IUKThI U BECTU NeperoBOpbI;

B/Ia/IeTh pa3MUHBIMM criocobaMy 0OI1[eHUs] ¥ B3auUMO/JeNCTBUSI, TIOHUMATh
HaMepeHUs1 IpYTUX Jito/iel, MPOsIB/IATh YBaKUTe/IbHOe OTHOIIIeHWe K coOeceJTHUKY
Y B KOPPEKTHOU (popMe (hOpMy/IMpOBaTh CBOU BO3PaKeHUSsI;

pa3BEépHYTO U JIOTUYHO M3/laraTh CBOK) TOYKY 3peHUsl C UCMO/b30BaHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMecTHasl iesiTe/IbHOCTh:

MOHUMAaTh U UCI0/b30BaTh TMpeuMyllleCTBa KOMaHAHOW U UHAWBUAYaTbHOU
paboThI IpU peIlieHrr OMOJIOrHUeCKoii ITpobieMbl, 000CHOBLIBATH HEOOXOAUMOCTD
TIpUMeHeHHs TPYNIOBbIX (hOPM B3aUMO/IeHCTBUS TIPY pellleHuH yueOHOM 3a1aum;

BbIOMpaTh TeMaTHWKy W MeTO/[bl COBMECTHBIX [AeWCTBUM C yuéTOM OOIIUX
WHTEPEeCOB U BO3MOKHOCTeH Ka)K/IoT0 usieHa KOJIJIeKTUBa;



NPpUHUMaTh  LieJid  COBMECTHOW  JIesiTe/lIbHOCTH, OpraHU30BbIBaTb U
KOODJIMHUPOBATh [IeMCTBUSI T0 €€ [JOCTHM)KEeHUIO: COCTaB/sATh IJlaH JeHCTBUM,
pacripefiesiith POJd C Y4YETOM MHEHHH YYaCTHHUKOB, OOCYXKJaThb pe3y/bTaThl
COBMECTHOM paboThI;

OLleHMBaThb KaueCcTBO CBOEro BKJ3Jla M KaKJOr0 YyuaCTHHMKA KOMaHZbl B
o0r111uii pe3y/sbTaT 1o pa3pab0TaHHBIM KPUTEPHSIM;

npejjiaraTh HOBbIE TIPOEKThI, OlLleHWBaTh WJ/led C TIO3UIUA HOBU3HBI,
OpUTMHAbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTY;

OCYLIECTB/ISITh [O3UTUBHOE CTpaTernyeckoe TIOBeJileHWe B Pa3/IMUHbIX
CUTYyaLUsIX, TIPOSIB/ISATH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OgjiajieHrie yHUBePCA/TbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

1) camoopraHu3anus:

WCTIO/Tb30BaTh OWOOrMYecKre 3HaHUS i1 BbIsB/IEeHUS TIpoO/ieM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsX;

BbIOMpaTh Ha OCHOBe OWOJIOTHUYECKMX 3HAHWW Ile/ieBble M CMBICTIOBbIE
YCTaHOBKHY B CBOMX JIEMCTBUSIX W MOCTYMNKax IO OTHOIIEHHUIO K >XKUBOU MPUPOJE,
CBOEMY 37I0POBbBIO U 3/10POBBI0 OKPY KalOIIIUX;

CaMOCTOSITeJTbHO OCYLL[eCTBJISAITh MO3HaBaTeIbHYI0 [eATe/bHOCTh, BbISIBJISATH
1po0JieMbl, CTaBUTh U (POPMYIMPOBaTh COOCTBEHHBIE 3a/laul B 0O6pa30oBaTe/IbHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsX;

CaMOCTOSITeJTLHO ~ COCTaB/ISATH IUIaH pellleHus: Tpob/ieMbl C  YYETOM
MMEIOIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTeM U MpeAriouTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYal[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/]MeTa Ha OCHOBe JTMUHBIX TIPe/[TIOUTeHH;

JieslaTb OCO3HAHHBIN BBIOOD, apryMeHTHPOBaTh ero, OpaTh OTBETCTBEHHOCTD
3a pelleHue;

OlLlIeHHBAaTh TTPUOOPETEHHBIN OTIbIT,;

criocobcTBoBaTh  (POPMHPOBAHWIO U TIPOSIBJIEHUIO IITMPOKOW 3pPyAULIMN B
pasHbIX 00/1aCTSIX 3HAHWMH, TOCTOSHHO IIOBBHIIIATh CBOW 00Opa3oBaTe/bHBINA H
KY/JIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OL|€HKY HOBbIM CHTYal[usiM, BHOCHUTb KODPEKTHBBI B [1eTe/bHOCTh,
OLIeHUBaTb COOTBETCTBUE Pe3y/IbTaTOB LIeJIsIM;

BJaZileTh ~ HaBbIKAMM  T03HaBaTeIbHOW  peQuieKCMM KaK  OCO3HaHUs
COBepIllaeMbIX [IeCTBUM U MBICUTE/NbHBIX TPOIECCOB, MX pe3yJbTaTOB W
OCHOBAHMM, WCIOIH30BaTh NPUEMBbI pedieKCUM /i1 OL[eHKH CUTYyalldd, BbIOOpa
BEPHOTO0 pelLleHus;

YMeTb OL|€EHMBaTb PUCKM ¥ CBOEBPEMEHHO TMPUHUMATh peLIeHUsl M0 HUX
CHWKEeHMUIO;



MPUHUMaTh MOTHBBI M apryMeHTbl [ADYTUX TIPDU aHajiu3e pe3y/bTaToB
JesiTeNIbHOCTY;

3) npuHsATHE CedA U [Pyrux:

NIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMeHTbl [ADYTMX TIPDU aHajau3e pe3y/bTaToOB
JesiTeNIbHOCTY;

TIpPY3HABaTh CBOE MPaBO U MPaBO APYTHX Ha OMINOKY;

pa3BUBaTh CIIOCOOHOCTH TTOHUMATh MUP C TIO3UL[MH JIPYTOT0 UeoBekKa.

INPEAMETHBIE PE3YJ/IBTATBI

[IpeameTHBIe pe3ynbTaThl OcBoeHMs mporpaMMmbl COO mo 6uosiorMM Ha
06a30BOM ypOBHE BK/IFOUAIOT crieliduueckye i yueOHOro rpeaMeTa «Bbuosorus»
HayuHble 3HaHUs, YMeHHs U CocoObI eHCTBHI M0 OCBOEHHIO, MHTEpIIpeTal[ui 1
npeoOpa3oBaHI0 3HAHWM, BUABI JesTe/IbHOCTU TI0 TIO/IyYeHHI0 HOBOTO 3HAHUS U
MIPUMEHEHHI0 3HAaHUM B Pa3/IMUHBIX yueOHBIX CUTYyal[usiX, a Takke B peasbHbIX
JKU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C OwWosiorveid. B mporpamMme mnpeaMeTHbIE
pe3y/IbTaThl TIPe/[CTaB/IeHbI 110 TOAAM 00yUeHMUs.

[TpemMeTHBIe pe3y/bTaThl OCBOeHUsSI yuebHOTo mpeameta «buosorus» 6 10
K/1dcce I0/DKHBI OTPaXkaTh:

cchopMHUPOBAHHOCTh 3HAHUM O MeCTe W PO/ OMOJIOTHH B CUCTEMe HayUHOTO
3HaHUS eCTeCTBeHHbIX HaykK, B (OpPMHUPOBaHWM COBPEMEHHOW eCTeCTBEeHHO-
HayYyHOM KapTUHBbI MHpa U HayYHOTO MHMDPOBO33DEHUs, O BK/aJle POCCUUCKUX U
3apy0e)KHbIX yUEHBIX-OHMO/IOTOB B  pa3BuTHe Ouonoruu, (yHKIMOHAILHOMN
IrPaMOTHOCTHU 4YeJIOBeKa [IJIsl PelleHrs )XU3HEHHbIX 3a/ay;

yMeHUe pacKpbIBaTh COjlep)KaHue OHO/IOTHYeCKUX TePMUHOB W TIOHSITHI:
)KU3Hb, KJeTKa, OpraHu3M, MeTabosm3M (oOMeH BelleCTB W TpeBpailleHre
HEPruM), roMeocTtas (caMoperyJisiliusi), ypoBHeBasi OpraHu3aliysi KUBbIX CHUCTEM,
CaMOBOCIIpOM3Be/ieHre (perpoyKiusi), Hac/ae[CTBeHHOCTb, U3MEHUUBOCTh, POCT U
pa3BUTUE;

yMeHWe u3/iarath Ouo/iorTHYeckWe TeopuM (K/IeTOYHasi, XPOMOCOMHas,
MyTallMOHHasi, LIeHTpa/jbHas [OTMa MOJIeKYy/sipHON Ouosnorum), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunoBa) u yueHus (0 1jeHTpaX MHOroobpasusi u
TIPOUCXOKJeHUs KYyJbTYpHbIX pacTteHuid H. V. BaBuioBa), onpenensaTe rpaHULbI
VX IPUMEHHUMOCTH K XKUBBIM CUCTEMaM;

yMeHUe B/a/leTh MeTO/laM/d Hay4YHOT o 1M03HaHus B 6uosioruu: HabmoieHre u
OMNMCaHWe >XUBBIX CUCTEM, MPOLIECCOB W SIBJIEHWW, OpraHu3alids WU TpOBeJeHHe
OMOMOTMUECKOTO  JKCIIePUMEHTa,  BBbIIBDKEHHWE  TUIIOTe3bl,  BbIB/IEHHUE
3aBUCUMOCTH MeXKAYy WCC/IeAyeMbIMA BelUUMHaMU, OObsCHeHHe TOTyYeHHbIX



pe3yJIbTaTOB, UCIO/b30BAaHHBIX HAyUHBIX TTOHSITHM, TEOPUM U 3aKOHOB, yYMeHHe
Jle/1aTh BBIBO/IbI HA OCHOBAHUH MOTYUeHHBIX pe3y/IbTaToB,;

yMeHUe BbIJIe/IATh CYIleCTBeHHbIe TIPU3HAKH BHUPYCOB, KJIE€TOK MPOKApPHOT U
9YKApHOT, OJHOK/JETOYHbIX W MHOTOK/IETOUHBIX OPraHHW3MOB, OCOOEHHOCTH
mpoijeccoB: oOMeHa BellleCTB W TIpeBpallleHUsi SHepPruu B KiieTke, (OTOCHHTe3a,
MJIaCTUYECKOT0 UM JHepreTUyeckoro oOMeHa, XeMOCHHTe3a, MHTO3a, Melo3a,
OTJIO/IOTBOPEHMS], pa3MHOXKEHHUs, WHAWBH/IyaJbHOTO Pa3BUTHS  OpraHM3Ma
(oHTOTEHE3);

yMeHUe TPUMEHSITh T0/lyueHHble 3HaHWS AJi 00bsCcHeHUs OMOOrnyecKux
TIPOLIeCCOB U SIBJIEHUM, JJ/Is1 IPUHSITHS MPAaKTUUeCKUX pellleHrH B TOBCeHEBHOM
JKU3HHU C Tiesiblo  obecrieueHHWss 0€30TaCHOCTH CBOEro 3/I0POBbS U 3/OPOBbBSI
OKPY>KaIOIIUX JTIofiel, COO/TI0jeHrsT HOpM I'PaMOTHOTO TTOBeZIeHHsI B OKPY KaroIliei
TIPUPOJTHOM Cpejie, TIOHMMaHWe He0OXOJUMOCTH WCIOIb30BaHUS [JOCTYKEHUM
coBpeMeHHOW  Ouosiorud W OUOTeXHONOTWMA IS palMOHA/IbHOTO
TIPUPO/IOTIOTH30BaHMUS;

yMeHUe BBITIOJIHATL JiabopaTOpHBbIe U TIpaKTUUecKrWe paboThl, CO0/IF0/IaTh
TIpaBu/Ia Mpy paboTe ¢ yueOHBIM 1 1abOPaTOPHLIM 000pYyAOBaHHUEM;

yMeHUe KPUTUUeCKd OlleHMBaThb W HWHTEepIpeTUpoBaTh HWH(MOPMALIMIO
OMOMOTMUECKOTO CO/Iep>KaHUs, BK/IIOUAIOIIYIO TIC€BJOHAyUHble 3HAHUS W3
Pa3MUHBIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(OPMAaILK, HayUHO-TIOMY/ISIpHbIe
MaTepuasbl), 3THYeCKHe acreKTbl COBPeMeHHBbIX WCC/Ie/JOBaHUM B OHOJOTHH,
MeAULIHe, OUOTeXHOIOTUH;

yMeHUWe CO03/laBaTh COOCTBEHHBbIE ITMCbMEHHbIE U YCTHBIE COOOIIeHHS,
0006111as1 610/IOTHYECKYI0 UH(DOPMALIUIO U3 HEeCKOTbKUX HWCTOUYHHUKOB, TPAMOTHO
WCTI0/Th30BaTh MIOHATHUHHBIN armapar OMoI0run.

[TpemMeTHBIe pe3y/ibTaThl OCBOeHUs1 yuebHOro mpeamera «buosorus» 6 11
K/1acce 10JDKHBI OTPaXkaTh:

yMeHUe pelllaTh JJIeMeHTapHble TeHeTUueCcKWe 3aZlaud Ha MOHO- |
AUTUOpUIHOe CKpellliBaHWe, CLeTJIeHHOe Hacje/OBaHhe, COCTaB/sTh CXeMbl
MOHOTMOPU/IHOTO CKpellWBaHUs /sl TIpeJiCKa3aHus Hac/el0BaHUsl TPU3HAKOB y
OpraHH3MOB;

cchopMHUPOBAHHOCTh 3HAaHUN O MeCTe W PO OMOJIOTHM B CUCTEMe HayUHOTO
3HaHHSI eCTeCTBeHHbIX HayK, B (HOpMHPOBAaHUM COBPEMEHHOW eCTeCTBeHHO-
HayYyHOW KapTHWHBI MUpa U HAayYHOTO MUPOBO33DEHMUs], O BK/IaJile POCCUUCKUX U
3apy0eXXHBIX YUEHBIX-OHMO/IOTOB B pa3BUTHe OWonOrvM, (QYHKIIMOHATLHON
I'PaMOTHOCTH uejioBeKa [Ijisl pellieHust JKU3HEeHHBIX 3a7iau;

yMeHWe pacKpbIBaTh CO/lep>KaHue OHOIOTUUeCKWX TePMUHOB U TIOHSTHM:
BU/I, TIOMYJISALIUS, TeHO(OH/, SBOIOLIUS, ABMKYIIMEe CU/bI ((haKTOpPhI) SBOJIIOLUH,
TIPUCITOCOOIEHHOCTh OPraHMW3MOB, BHI000pa30BaHUe, 3KOJIOTUUECKHe (HaKTOPHI,



9KOCHUCTeMa, TIPOAYLIeHTbl, KOHCYMEHTbI, peAyLeHTbl, 1[elh  ITUTaHUs,
9KO0JIOTMYeckasi Tupamuza, bruoreoreHo3, brocdepa;

yMeHWe wu3/laraTb OWONOTMUecKWe Teopud (3BOJIIOLIMOHHAs Teopus 4.
NlapBuUHa, CHHTeTHYeCKasi TeOpWsl SBO/IOIMM), 3aKOHbI W 3aKOHOMEpPHOCTH
(3apoppiueBoro cxogcrea K. M. Bspa, uepejoBaHWs T/laBHBIX HarlpaB/IeHUU U
nyTed sBomoruu A. H. CeBepijoBa, yuenuss o 6uocdepe B. . BepHazckoro),
OTIpe/ie/IiTh TPAHMIIBl X TIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

yMeHUe B/aJieTh MeTO/[JaM{ Hay4YHOTO TT03HaHUs B OMOorvu: Hab/TojeHne 1
OTMCaHWe >KUBBIX CUCTeM, MPOLIeCCOB W sIBJIEHWM, OpraHMU3aliusi U TpoBefieHue
OuoMOrMUecKoro  SKCrepuMeHTa,  BbIIB)KEHHWE  TUIOTe3bl,  BbisB/IeHUE
3aBUCUMOCTH MeXAYy HCC/IeyeMbIMA BeTUUMHAMH, OObSICHEeHHEe TIOMyUeHHBIX
pe3yJIbTaTOB, WCIIOMb30BAaHHBIX HAYUHBIX TTOHSATHM, TEOPWM W 3aKOHOB, YMeHHe
Jies1aTh BBIBO/IbI HA OCHOBAHUY TIOTyUeHHBIX pe3y/bTaToB,;

yMeHUe BbIIeISITh CYyIleCTBeHHble TIPU3HAaKW CTPOeHUs] OMOI0ruuyecKux
00BEKTOB: BHW/OB, TOMYJIALMMA, TIPOAYILIEHTOB, KOHCYMEHTOB, PpeJyLIeHTOB,
OuoreoileHO30B U IKOCHCTEM, OCOOEHHOCTH TIPOLIECCOB: HAC/eCTBEHHOM
W3MEeHUMBOCTH, €CTeCTBEHHOTO 0TOOpa, BHA000pa30BaHUs, MPUCIIOCO0/IEHHOCTH
OpPraHM3MOB, [IeHCTBUSI SKOJOTMUecKUx (HaKTOPOB Ha OpraHU3Mbl, TepeHoca
BeI|eCTB M TIOTOKa SHEPTUM B 3KOCHCTEMaX, AHTPOIIOTeHHbIX HW3MEHEHUH B
9KOCHUCTeMax CBOell MeCTHOCTH, KPYroBOpPOTa BeI[eCTB M OHOTreoXUMHUUYeCKUX
I[UKJ/IOB B Orocdepe;

yMeHUe TPUMEHSITh T0/lyueHHble 3HaHWs /i1 00bsCHeHUsi 6MOoornyecKux
TIPOI[ECCOB U SIBJIEHUM, [/Is1 TIPUHATHS TPAKTHUECKUX PeIeHN B TIOBCE[HEBHOU
KU3HU C 1iesiblo  obecrieyeHrst 6e30MacHOCTU CBOEro 3/0pPOBbSi U 37I0POBbSI
OKPY>KaIoIIUX JTtofiel, Cob/r0jeHrs HOpM IPaMOTHOT'O TTOBe/IeHUsI B OKPY KatoIlei
MIPUPOJTHOM cpejfle, TOHMMaHWe HeoOXOJUMOCTH WCIOIb30BaHUS [JOCTHIKEHUI
COBpeMEeHHOW OMOJIOTHH /ISl palliOHA/ILHOTO MPHUPO/IOTIO/Ib30BaAHMS;

yMeHUe pelllaTh 3/IeMeHTapHble OHOJIOTHYeCcKre 3a/[auM, COCTaB/ISATh CXeMbl
TiepeHocCa BellleCTB ¥ 3HepPTryuy B 9KOcUcTeMax (LieMy MUTaHus);

yMeHHe BBIIOMHATL JlabopaTOpHble U TIPaKTHUecKrWe paboThl, COO/MIOAATH
npaBwIa Tipu paboTe ¢ yueOHBIM 1 JTabopaTOPHBIM 060py0BaHNEM;

yMeHWe KDUTHYeCKH OIleHWBaTb W HWHTEpIIPeTUpPOBaTh MWH(OPMAIUIO
OMOMOTUeCKOTO CO/Iep>KaHUs, BK/IOUAIOIyIO0 TICeBJOHAay4YHble 3HaHUS U3
pa3/IMUHbIX UCTOUHUKOB (CpeACcTBa MacCOBOW UHGOPMalMW, HayYHO-TIOMYJ/ISpHbIe
MaTepuanbl),  pacCMaTpuBaTh  rjo0albHbIE  SKOJIOTUUECKHE  TPOOIeMbl
COBpeMeHHOCTH, (POPMHUPOBATh 10 OTHOIIIEHUIO K HUM COOCTBEHHYTO TIO3UIIHIO;

yMeHHe cCO03/laBaTb COOCTBeHHbIe IMCbMEHHble U YCTHbIe COOOIIeHus,
0000111as8 61o/IOrMUeCKy0 UHGOPMALIUI0 U3 HECKOIbKHUX WCTOYHMKOB, TPaMOTHO
HCTI0/Th30BaTh TIOHATHUHHBIN arrapat OMOIOT|H.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 K/TACC
Ne HauMeHoBaHHe pa3ie/ioB " J1eKTpoHHBbIE (IH(dpoBLIe
paA KosnuecTBO P (mucpp )
n/n TeM NPOorpaMMsbI o0pa3oBaTe/bHbIE PeCypChl
JacoB
bubmmoreka LIOK
1 b
HMONIOTHA KaK HayKa 3 https://m.edsoo.ru/7f41c292
9 JKuBble CUCTeMbl U UX 9 bubmmoreka LIOK
opraHusaLus https://m.edsoo.ru/7f41¢c292
3 XHMMHUUECKUM COCTaB U CTPOEHHE 17 bubmmoreka LIOK
KJIIeTKUA https://m.edsoo.ru/7f41c292
4 JKu3He1esTe/TbHOCTh KIIeTKU 9 Bubmmorexa TOK
https://m.edsoo.ru/7f41c292
bubmioreka LIOK
5
PesepaHoe Bpems! 3 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

HaumeHoBaHMe Pa3je/jioB U

KosmmuecTBO uacoB

Ne n/m OnekTpoHHbIe (G poBbIe)
TeM MPOrpaMMblI
oOpa3oBaTe/IbHbIE Pecypchl
PasmHOXeHue u
1 WH/WBY/Yya/lbHOE pa3BUTHe 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
OpraHKU3MOB.
9 HacnenctBeHHOCTb U 3 bubmioreka LIOK
HM3MEeHUMBOCTh OPraHU3MOB https://m.edsoo.ru/7f41cc74
3 Cenexupst oprann3mos. OCHOBEL | EH@HOTeKa HOK
61O TEXHOIONMIL ttps://m.edsoo.ru/7f41cc74
bubmmoreka IIOK
4 SBOOUHOHKAs OHOTOrHA 8 https://m.edsoo.ru/7f41cc74
5 Opranu3mebl ¥ OKpy>Katrolas 6 bubmioreka 1IOK
cpeza https://m.edsoo.ru/7f41cc74
6 Coo0bi1iecTBa 1 9K0JIOTUUECKHE 9 bubmoreka LIOK
CUCTEMBI. https://m.edsoo.ru/7f41cc74
. Bo3HUKHOBeHMe U pa3BUTHe 4 Bubmioreka LIOK
JKW3HU Ha 3emJie. https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJNMYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOTI'O ITPOLIECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

* buonorus, 10 knacc / TTaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue /Tlox pen. IMaceunrka B.B., AkiroHepHoe o611ecTBo «/31aTenbCTBO
«IIpocserieHue»

* Buosnorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PybrioB A.M. u
npyrue /Tlop pen. [Naceunvka B.B., AkijoHepHoe o611ecTBo «31aTenbCTBO
«ITpocsertjeHue»
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BenTana-I'pad, 1997.

2. borpganosa T.JI., Conogoa E.A. buonorus. CripaBouHUK 151
CTapllIeK/JIaCCHUKOB U MOoCTymaruux B By3sl. — M.: ACT-npecc, 2006.

3. bonrora 1.B. C6opHuK 3azau o 0611ieit 6110/10THM AJ1s TIOCTYTIAFOIINX B
BY3b1. — M.: Onukc 21 Bek, 2005.

4. 3axapoB B.B., MamonToB C.I"., Coand HU. O6mas 6uonorus: Yueb. s

10 — 11 1. ob1ieo6pa3zoat. Yueb. 3aBefenuii - M.: [Ipoda, 2005.

5. Puc 3., Crepubepr M. OT K/1eTOK K aTroMaM: VI/TFOCTpUpOBaHHOE
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6. CyxoBa T.C., Ko3nosa T.A., Conun H.!. O6ijas 6uonorus. 10 — 11 k1.

Pabouas TeTpazib K yueOHUKY / oz pes. B.b. 3axapoBa. — M.: [Ipoda, 2003.



7.  Ypoku obiieit 6uosoruu: ITocobue anst yuurens / B.M. KopcyHckas,
I".H. MupoHenko, 3.A. MokeeBa, H.M. Bep3unuH. — M.: [Ipocseljenue, 1986.
8. Kpukcynos E. A, TTaceunuk B. B. Okosnorusi. 10 (11) knacc: Yueb. asis
ob61mieoOpa3oBar. yueb. 3aBefieHul. 5-e u3g., mopab. M.: [Ipoda, 2001. — 256
9. Peiimepc H. ®@. KpaTkuii cjioBaph 6M0OI0rHUeCKUX TEPMUHOB: KH. fi/1s
yuutess. — 2-e u3g. M.: IIpocseluenue, 1995. — 368 c.

10. Peutmepc H. @. Hauana skonornueckux 3HaHun.M.: VI3gaTensCcTBO
MHDITY, 1993. — 261 c.

11. 3SHuuknoneaus aas geteut. I'nas. Pen. B. A. Bonogun.M.: ABaHTa+,
2001. — 448 c.

12.  Bepsunun H.M., KopcyHckast B.M. O6i1jasi MeTO/ivKa TIpero/jaBaHust
6uonoruu. — M.: [Ipoceemienue, 1986.

13. 3axapos B.B, Myctadun A.I'. O611ast 610J0rHsi: TeCThI, BOIIPOCHI,
3amanud. — M.: ITpocseienue, 2003.

14. Usanosa T.B., Kamuuosa I'.C., Msarkosa A.H. C60pHUK 3a/iaHuii TI0
o6rmeit 6buosioruu. — M.: IIpocseiijenue, 2002.

15. MummHa H.B. 3aganus Ay caMocTosiTeTbHOW paboThI Mo 00111ei
6uonoruu. 11 kmacc. — M.: I1pocBemienue, 1985.

16. IMumkuHckas H.A. I'eHeTtuka u cenekius: Teopus. 3aganus. OTBeTbIL. —

Caparog: Jluueun, 2005.



17. M.B. Opganosuy, H.M1. CrapukoBa, E.M. I'amxuesa, E. FO. IIle1ukoBa
buosnorusa 5-11kaccel: pa3BepHyTOe TemaTAueCKoe IJIaAHUPOBaHUe —

Bosrorpaz: Yuuresns, 2009
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