PaGouas nporpamma
no yuedOHomy npeamery «buosiorus»
10-11 kaacc

INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMmbl MO OHOJOTHH TEOPETHYECKYI0 OCHOBY ISt
omnpeneseHus MOoAX0J0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOIro MperMeTra
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxeHus @OIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1€JIei, coJepkKaHusi, pe3yJbTaToB OOy4YeHHUS U
TPEOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJOXKEHUS 00 OOIIUX TENSIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero ob6pazoBanusi B Poccuiickoit ®denepanu, a TakKe TMOJIOKEHUS O
cnenuduke OMONOruM, €€ 3HaYeHUU B MO3HAHUU KUBOW MPUPOBI U 00ECTIeUeHU!
CYIIIECTBOBAHUS YeloBeuecKoro oodmiecTBa. COrIacHO Ha3BAaHHBIM IOJIOKEHUSM,
oTpe/ieTIeHbl OCHOBHBIC (DYHKITUU TIPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpaA.

[IporpaMmma 1o Ouosoruu ma€T MpencTaBiIeHHE O ILeNax, 00 obmen
cTparerud OOy4YeHHMs], BOCHUTAHUS M Pa3BUTHS OOYYAIOLIUMXCS CpPEICTBAMU
yueOHoro mnpeamera «buosiorusi», omnpeaenser o0s3aTelIbHOE MPEAMETHOE
colepkaHue, €ro CTPYKTYypY, paclpeielieHne T0 pa3ieliaM ¢ TeMawm,
PEKOMEHIyEMYIO TTOCJIEIOBATEILHOCTh M3YUEHUSI YIEOHOTO MaTepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BATEIHLHOIO
npoliecca, BO3PACTHBIX OCOOEHHOCTEN 00YHArOITNXCS.

B nporpamme 1m0 OHONOrMM TakKe€ YUMUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIILHON
NEeATEIbHOCTH/YYEOHBIX JEeHCTBUM OOy4YarOMIMXCS 10 OCBOCHMIO COJAEpKaHUSA
OMOJIOTMYECKOT0 00pa3oBaHusI.

B nporpamme no 6uonorum (10-11 kmaccel, 6a30Bblii ypOBEHb) peann30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHHM Ouojoruu, Onarogaps 4deMy B HeH
POCMATPUBAETCS HAMPAaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, I{EHHOCTHBIX
OpUEHTALIUNA JTUYHOCTH, SKOJIOTUYECKOr0 MBIIUICHUS, IPEICTABICHUNA O 3I0POBOM
obOpase XU3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIoIIeld MPUPOTHON Cpene.
[ToaToMy Hapsmy ¢ W3ydeHHEM OOIIEeOHMOIOTHYECKUX TEOPUN, a TAaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYHUIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX MPOILIECCOB B MPOrpaMme Mo OHUOJIOTUHU YAEIEHO BHUMAHUE UCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUUW B MOBCEIHEBHOM JKU3HU JUJISl pEUICHUS MPUKIIAJIHBIX 3324, B
TOM 4YHCJE: TPO(HUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBAaHWI 4YEIOBEKa, MEIHKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS AKOJIOTUYECKU



11eJ1Ieco00pa3HOro TOBEACHUS B OKpY)XKAloIled MpUPOJHOW cpejae, aHaiu3a
BJIMSIHUSL XO3SHUCTBEHHOM AESTEIHHOCTH 4YEJOBEKa Ha COCTOSIHHE MPHUPOAHBIX U
MCKYCCTBEHHBIX KOCHCTEM. Y CUJICHHE BHUMAHMS K TPUKJIAHONW HAPABICHHOCTH
ydaeOHoro npenMera «buosiorusy mpoaUKTOBAHO HEOOXOIUMOCTHIO 00€CTICUCHUS
YCIIOBHI JIJISl PEIICHUS OJTHOM U3 aKTYaJIbHBIX 33/1a4 HIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHusi, KoTOpas ImpeAdnosnaraer ¢GopMHUpPOBaHHE Yy  OOydYaromuxcs
CHOCOOHOCTH aJaNTUPOBATHCA K M3MEHEHHUSM JAMHAMUYHO pPa3BUBAIOLIETOCH
COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHHs 3aHUMAET BAXKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYYAIOUIMXCA TMPEACTABICHUN O
HAYYHOH KapTHHE MHpa, paclIupseT U 0000IaeT 3HaHUS O KUBOW NIpupone, eé
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHS  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOW  TPUPOABI,  (HOPMUPOBAHHUS
(GYHKIIMOHATBFHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOrO0 M Oe3zomacHoro oOpasza
KHU3HH, YKOJOTHYECKOTO MBILIUIEHUS, IIEHHOCTHOTO OTHOILEHUS K KMBOM MPHUPOJE
U YEJIOBEKY.

Bosnbiioe 3HaueHne OMOIOTUS UMEET TaKXKe [T PEIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOMIMX  337ad  CpeaHero  oOmero  oOpa3oBaHUs,  COIHATU3AIIH
oOyuaromuxcs. M3yuenue 6uonorun odecreynBaeT yCaoBHs A (OPMUPOBAHUS
MHTEJUIEKTYallbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(OPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYNbTYphl, CIIOCOOCTBYET HMHTETrpaluy OHWOJIOTUYECKUX 3HAHUHU C
NPEJCTABICHUSMU U3 IPYTUX YIeOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMUH
u reorpaduu. HazBaHHbIe TOJOXKEHUS O NpEAHA3HAYCHWH Y4eOHOTO IMpenMeTa
«buonorus» cocraBWIM OCHOBY IJIsi ONIPEACICHHs] IOIXOA0OB K OTOOpY H
CTPYKTYPUPOBAHUIO €ro COAEp)KaHUs, MPEACTaBIEHHOTO B TMporpaMMe IO
OHOJIOTHUH.

Ot6op conepxanust yueOHOro mpenmera «buosiorus» Ha 0a30BOM YypOBHE
OCYIIECTBIIEH C TO3HUIUH KyJIbTYpOCOOOPA3HOTO IOAX0Ja, B COOTBETCTBHH C
KOTOPBIM OOy4aromuecs IOJKHBI OCBOMTH 3HAHUS W YMEHHA, 3HAYUMbBIE IS
dopmupoBaHus 00OUIeH KyJIbTYpbl, ONpPEICNSAIONINE aJCKBATHOE IOBEICHHE
YeJIOBeKa B OKpY’KaloUIe NMPUPOIHON cpene, BOCTpeOOBaHHBIEC B ITOBCEIHEBHOM
KU3HH M TIPAKTUYECKON aestenbHOoCcTH. OCco00€ MECTO B ATOW CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CITY>)KaT OCHOBOU JJ1si (POPMUPOBAHHS
IpPEICTaBICHUA O COBPEMEHHOW €eCTECTBEHHO-HAYYHOH KapTUHE MHpa H
[ICHHOCTHBIX ~ OpPHEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHHU3alHH
OMOIOrHYecKOro 00pa3oBaHMUsL.

CTpyKTypHpOBaHHE COJEpXKaHHsI Y4eOHOrO MaTepuaiia B MPOrpamMMme II0
OMOJIOTUU OCYIIECTBIEHO € YYETOM NPUOPUTETHOTO 3HAYCHUS 3HAHHWHA 00
OTIMYUTENBHBIX OCOOCHHOCTSX KHUBOW MPHUPOJIBI, O €€ YPOBHEBOI OpraHM3aluu U



HBOJIIOIMU. B COOTBETCTBHUM C ATUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJTIEHBI CIICIYIOLINE COJEPKATEIbHbIE JIMHUU: «bHUOJOrHs Kak Hayka. MeToasl
HAay4yHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHus3m Kak
Oouonoruueckas cucreMa», «CucTteMa M MHOToOOpas3ne OpPraHUYecKOro MHUPay,
«OBONIOLMS KUBOU NPUPOIB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaicHue  OOyYaroUIMMHUCSA  3HAaHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTeHHuE YMEHUMU
UCIIONBb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

Joctixkenue nenu uzydeHus ydeOHoro mpeamera «buosorus» Ha 0a30BoOM
ypOBHE 00eCreunBaEeTCs PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOEHHE OOYYaIOIIUMHUCS CHCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPABWIAX, CIyKaIllMX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHCTEM Pa3HOTO YPOBHSI OpPraHU3alllH, BBIJAIOIINXCS OTKPBITHSX U COBPEMEHHBIX
HCCIICIOBAHUAX B OMOJIOT N,

dopMupoBaHre y OOYYAIOMIMXCS TMO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B MPOLECCE aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAY4YHBIX B3IVISI0OB, WAEH U TOJAXOJOB K M3YyUYECHUIO >KUBBIX CHUCTEM
Pa3HOI0 YpOBHSI OpPraHHU3aLUY;

CTaHOBJIEHHE Yy OOyvarommxcs —0Omed KyiabTyphl, (YHKIHOHATBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHITH M OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MHpa KWBOW MPUPOABI HA OCHOBAHWUM 3HAHWUM W ONBITA, IOJYYEHHBIX IpHU
U3y4eHUU OMOJIOTUY;

dopMupoBaHre y OOYYAIOIIMXCS YMEHHM HILIIOCTPUPOBATh 3HAYCHHE
OMOJIOTHYECKUX 3HAHUM B MPAKTUYECKOW JAEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIIOBEKOM >KHUBOU
IPUPOIBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEel, COOI0IEHUS STUYECKHUX
HOPM IpY MIPOBEIECHUHN OMOJIIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW MJi TOBBIMICHUS  YPOBHS
HKOJIOTUYECKOHN KYJIbTYpPbI, 1Jis1 POPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHM B MOBCEHEBHOM KU3HU JJIsI
OLICHKH MOCJEACTBUN CBOEU JIESITEIPHOCTH 110 OTHOLICHUIO K OKPYXKAKOUIEN Cpeae,
COOCTBEHHOMY 3[I0pOBBIO, OOOCHOBaHHME W COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.



B cucreme cpemnero obmiero obpazoBanusi «buomorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMISIIAM B
COCTaB MpeaMeTHOM 00acTn «EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

Jlist m3ydennsi 6uoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero o0pa3oBaHus
otBoauTcs 68 vacoB: B 10 knacce — 34 vaca (1 yac B Henemto), B 11 kmacce — 34
gaca (1 qac B HEJIENH0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp OGuosmoruu B (OPMUPOBAHHMM COBPEMEHHOM HAy4HOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Mertoabl MO3HAHUS KUBOM MPUPOIbI (HAOIIOIEHNE, SKCIIEPUMEHT, OMUCAaHUE,
u3MepeHue, Kiaccuukanus, MOACIMPOBAHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX).

JdemoncTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [[x. Yorcon u ®@. Kpuk.

Tabnuibl 1 exeMbl: «MeToIbl TO3HAHUS KUBOU MPUPOJIBI.

JlabopaTopHblie U npakTHYecKHe PadoThI:

[Tpaktnueckas pabora Ne 1. «Mcmomnb3oBaHue pa3nUYHBIX METOAOB MpPH
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3aIHs.

Xusble cuctembl (OMOCHUCTEMBI) Kak MpeaAMeT u3ydeHus: ononoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CBoiicTBa OMOCHCTEM M MIX Pa3HOOOpaszue. YPOBHU OpPTaHU3AIUN OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMoChEpHBIi.

JdemoHncTpanun:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HW», « YPOBHU OpPTaHHU3AIUN
YKUBOW MPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMuuyecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKUN COCTaB KIETKH. XUMHUUYECKHE BJIEMEHTBI: MaKpPOJIEMEHTBHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJbHbIX BewlecTB B Kkierke. lloanep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoenue 0eaKkoB. AMHUHOKUCIOTHI — MOHOMEPBI OEJIKOB.
He3ameHnmble 1 3aMEHUMBIE aMUHOKUCIOThI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl O€IKOBOW MOJIeKYJbl (TIepBUYHAS, BTOpWUYHAS, TpPETHYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHUE CBOilcTBa OenkoB. buonornyeckue
GbyHKIIUU OEKOB.



®depmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmeHTsl. ButamuHbI.
OTnunuus pepMEHTOB OT HEOPraHUYECKUX KaTaIU3aTOPOB.

YrneBompl:  MoOHOcaxapuibl  (TJIOKO3a, pubo3a ©  J1e30KCHUpHb03a),
aucaxapuipl  (caxaposa, JaKTo3a) W nosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJUI0103a). buonornyeckue GyHKIIMM yriieBOIOB.

Jlunuasl:  Tpurauuepuasl, ¢Gocdonunuasl, crepounsl. ['mapodunsHO-
ruapodobHbie  cBoicTBa. buonoruueckue QyHkumu smnuaoB. CpaBHEHHE
yII€BOJIOB, OEJIKOB U JTUMUA0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmore: JIHK wun PHK. Hykmeornasr — wmoHOMEpSI
HyKJIeHnHOBBIX KUCIOT. Ctpoenue u ¢yukiuu JJHK. Ctpoenue u dynkiuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIUN.

[{utonorus — Hayka o kietke. Kiietounas reopust — npumep B3aMMOAECHCTBHS
uzei u (akToB B HAYYHOM MO3HAHUU. MeTo1bl U3yUeHUS KIETKH.

Knerka kak 1enoctHas >kuBas cuctema. OOmmMe NpU3HAKU KIIETOK:
3aMKHyTasi HapyxHas meMOpana, monekynbl JJHK kak renermueckuid ammapar,
cUcCTeMa CMHTEe3a OenKa.

Tunsl KIETOK: JyKapuoTHuYecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpOCHHS MpoKapuoTHuecKon kiaeTku. Kierounas ctenka Oaktepuit. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, JKMUBOTHOM U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KIIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢ynkun. [Inazmatuyeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. L{utomnnazma u eé
opranounbl. OmHomeMOpaHHbie opraHowabl kieTku: JIIC, ammapar I'onbmxw,
au30CcoMbl.  [10yaBTOHOMHBIE OpPraHOWIBL KIETKW: MHUTOXOHIPHUH, ILJIACTUJIBI.
[IpoucxoxxieHne MUTOXOHJpPUH W TIacTuA. Bujbl 1actun. HememOpaHHbIe
OpraHOubl KIETKU: PHOOCOMBI, KJIETOUHBIM LIEHTP, LEHTPHUOIH, PECHUUKH,
KryTUKUA. QYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus.

SAnpo — perynatopHsiid HeHTp kieTku. CTpoeHue sapa: siaepHas 000J0uKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEWIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacrpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmupl u cxemsbl: «llepuoanueckas TabnHIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAbY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonbie kucnotsl. JJHK», «Ctpoenue Monexyibl



AT®y», «CtpoeHnEe 3yKapuOTUUYECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpOEHHE MPOKAPUOTUYECKON KIETKHY,
«CTpoeHue spa KIETKn», « Y TIeBOAb», «JIMnuas».

ObopynoBaHue: CBETOBOW MHKPOCKOMN, OOOpYyAOBaHHME MJisi MPOBEACHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPEnapaTbl pPACTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

JlabopaTopHble U MpaKkTHYECKHEe PadoOThI:

Jlabopatopnas pabora Ne 1. «M3yueHune KaTalIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMuUIa3bl WM KaTalasbl).

Jlabopatopuas pabora Ne 2. «M3ydeHue CTpOeHUS KIETOK PACTCHHUIA,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIMCAHUE.

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTadom3M. ACCUMUIIAIUS (TUTACTHYECKUT OOMEeH) 1
JUCCUMUJISIUSA (IHEPreThUeCKuii 0OOMEeH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
MeTrabonu3ma. Polib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabom3ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN 1 rerepoTpodHbIii. Pombs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®ortocunte3. CperoBasi - 1 TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dborocunTe3a. DPhekTBHOCTL (HOTOCHHTE3a. 3HAUeHHWE (POTOCUHTE3A JJIs JKU3HU
Ha 3emsie. Brausiaue ycnoBuii cpeabl Ha (JOTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUIA.

XeMocHHTe3. XEeMOCHHTE3UpyoIre O0akTepu. 3HaUYeHUEe XEeMOCHHTE3a IS
YKU3HU Ha 3eMJI€.

DHepreTudyeckuii oOMeH B KIleTKe. PaciiemieHue BellecTB, BbIJIEIECHUE U
aKKyMyJUpPOBAaHHE OHHEPruM B KIETKE. ITambl -~ SHEPreTHUECKOro oOMeHa.
['mukomus. bpoxkenue m ero Buabl. KucimopomHoe OKHCIEHWE, WM KIETOYHOE
JIbIXaHUE. OkuCIUTENBHOE dhochopunupoBanue. D¢ (HEeKTUBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakuyn wMatpuuHoro cuHTe3a. ['eHetudeckas wuHdopmamus u JHK.
Peanuzanusi renetnueckod uHopmanmMu B KIETKE. |'€HETHYECKHH KOA U €ro
cBoiictBa. Tpanckpunims — Matpuunblii cuate3 PHK. Tpancusius — Ouocuntes
Oenka. Ortanbl TpaHchsiuuu. KoaupoBanue aMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. .
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepunodarn. bome3nu pacTeHmid, >KMBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BMY) — Bo3Oyaurens CIIM/la.



OOpatHasi ~ TpaHCKpuIlLUs, peBepraza ©  uHTerpaza. llpodunakrrka
pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUN.

JdemoHncTpanuu:

[Toptpetsr: H. K. Konpnos, /I. . iBanosckui, K. A. Tumupsses.

Tabmuubr u cxemsl: «Tunbl nuTanus, «Merabomnsmy, «MUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Xmopomiacty, «®Potocunrtedyn, «Ctpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1uka Bupyca CIIM/a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anmukanuu «Yasoenue JJHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAHU3MOB.

KieTouHplii 1IUKI, WX JKU3HEHHBIM WK KieTku. MHTepdaza m MUTO3.
[Ipomeccrl, mporekaromue B uHTepdase. Permkanus — peaknus MaTPUIHOTO
cunre3a JIHK. Ctpoenne xpomocom. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMTUTON THBIN W  TaljlOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. Xpomatuisl.
[luTonornueckue OCHOBBI PAa3MHOKEHHS W  WHIMBUAYAJIbHOTO  Pa3BUTHUSA
OPTaHU3MOB.

Henenue knetku — Muto3. Craauu mutoza. IIpoueccel, nmpoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTUYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJIETKUA — aromnTos.

dopMbI pa3sMHOKEHHSI OPTraHU3MOB: 0€CIioioe U MmosioBoe. Bumbl 6ecmosnoro
Pa3MHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHUe. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €0 3HAYCHHE JJI CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €70 OTIUYHS OT OECIOJIOTO.

Meiio3. Craguun wmeniosa. IIpouecchl, MpouCXoAsiiMe Ha CTaausIX Meio3a.
[loBenenne xpomocoM B Menosze. KpoccuHrosep. buonormueckuit cmbICi U
3HaYCHUE MENo3a.

["ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBbie *kejne3bl: CEeMEHHUKU U SMYHUKUA. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30ujl, SIMIEKIIeTKa) — CIepPMATOreHe3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OTuiog0TBOpeHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyssiius, opraHorere3. [loctaomOpuoHanmbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TpsIMOe, HempsiMoe (JTMYMHOYHOE). BrusHue



cpenbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YpPO/JICTBA.

Poct u pasButue pacreHuii. OHTOre€He3 LBETKOBOIO PACTEHUsA: CTPOCHHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdemoHcTpanun:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pacteHuii», «Jlenenue xkieTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«CtpoeHue xpomocombdy, «Kierounbrii nukmy», «Pemmukamus JJTHK», «Mutos»,
«Menosy», «Ilpsmoe u HenpsaMoe pazButue», «l'amMmerorenes y MI€KONMUTAKOIMNX U
4en0BeKa», «OCHOBHBIE CTAIMH OHTOTEHE3A.

Oo6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CniepmaTo30u bl
MJICKOITUTAIOLIETOY, «SHIEKIIeTKa MIIEKONUTAOMEro», «Kapuokunes B kinerkax
KOpEIIKa JIyKa», MAarHuTHAas MOJEJb-alIuIMKanus «/leieHue KIeTKn», MOJIEIb
JHK, monenb meTada3zHoit XpoOMOCOMBI.

JlabopaTopHble U MpaKTHYECKHEe PadoThI:

JlabopaTtopHas pabora Ne 3. «HabGmomenne MHTO3a B KIETKaX KOHYHMKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOIPENApATAX).

Jlabopatopuas pabota Ne 4. «/3ydeHwe CTpOEHHUS TOJIOBHIX KIIETOK Ha
rOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieACTBEHHOCTD 1 H©3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Vicropus pa3BuTus reHeTukd. Poiap nuronoruu
¥ OMOpPHOJIOTUM B CTAaHOBJICHWHM TE€HETHUKH. BKiIam pocCHCKUX M 3apyOeHBIX
Y4€HBIX B pa3BUTHE TEHETHKU. MeETOonsl TeHeTUKH (THOPUI0IOTHYECKH,
UTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTHYeCKnii). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. ['eHeTHnUecKas CHMBOJIMKA, UCTIOJIb3yEeMasi B CXeMaX CKPEIIMBAaHUI.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menaenem.
MonHorubpumHOe CKpelMBaHWe. 3aKOH €AMHOO0Opa3usi TUOPUIIOB TEPBOTO
nokoneHusd. IIpaBuno gomMuHHpOBaHMS. 3aKOH pAaCHICIUICHHS IPU3HAKOB.
['unoTe3a ynctoTel rameT. [1oJIHOE M HEMOJTHOE JOMUHUPOBAHUE:

JuruOpugHoe  cKpellMBaHWe. 3aKOH  HE3aBHUCUMOIO - HaclleOBaHUs
npu3HakoB.  l[UToreHeTHMYecKMe  OCHOBBI  JIUTHOPUIHOTO - CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIIUBAHUS
JUTsl OTIpECIIeHUsI TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue Tmpu3HakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HACJE€AOBaHUIO 'eHOB. HapymeHune cuenyieHrs reHOB B pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ eHETHUECKUEe KapThl.



['enernka mosia. XpoMOCOMHOE OIpEAENICHUE Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele M TreTeporaMmeTHele opraHusMbl. Hacnenosanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbl ”3MEHYMBOCTHU: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HW3MEHUYHMBOCTH.  XapaKTEPUCTUKA
MOM(PUKALIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psiJl M BapuallMOHHAs! KpUBas.
Hopma peakunn npusHaka. KoaudecTBEHHBIE M KauyeCTBEHHBIE NPU3HAKUA M HX
HOpMa peakimu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBennasi, winM TEHOTHNHYECKas, W3MEHYUBOCTb. KomMOMHAaTHBHAS
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTU. MyTalnoHHasi ”3MEeHYMBOCTh. Knaccudukanus MyTanuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1 npuunHbl MyTanuid. MytareHHble (DaKTOPBHI.
3aKOH TOMOJIOTMYECKUX PSAI0B B HacieAcTBeHHOM n3menunBocty H. Y. BaBuiosa.

BresiepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enernka 4yenoseka. Kapuorun denoBeka. OCHOBHBIE METOIbl T'€HETHKHU
YyeJIOBEKA: reHeaIornuecKnui, OJIM3HEIOBBIN, IUTOTCHETUYECKUHI, OMOXUMHUYCCKHI,
MOJIEKYJIIPHO-T€HETUIECKUH. CoBpeMeHHOE OIIpEJEIICHHE TEHOTHIIA:
IIOJJTHOTEHOMHOE CEKBEHMPOBAHNE, N'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[M1P-ananu3a. HacnenctBennble 3a0ojieBaHMs 4YeEIOBEKAa: TI'CHHBbIE OOJIC3HH,
00JI€E3HU C HACJIEICTBEHHOM MPEpacoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckue u reHepartuBHble MyTanuu. CrTBOnOBBIE KIETKU. [IpnHIAIBL
3I0pOBOT0 00pa3a >KM3HH, TUarHOCTUKH, TPO(PUIAKTUKY U JICUCHHS T€HETUIECKUX
Oone3Heil. Menuko-reHeTHYecKkoe KOHCYJIbTHPOBaHHE. 3HAYCHHE MEAMIIMHCKON
TeHETUKH B MPEAOTBPAILIEHNH U JICYCHUH TeHETUYECKUX 3a00JIeBaHHI YeIOBEKA.

JdemoHncTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepuxkos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuumer w  cxembl:  «MOHOTHOPHAHOE  CKpEHIMBAaHWE H  €T0
LIUTOTCHETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHUS M €0 IUTOI€HEeTUYeCKas
OCHOBa»,  «3aKOH  4YHUCTOTBl  ramer»,  «JluruOpuaHoe  CKpeluBaHuEY,
«uronornueckne  OCHOBbI ~ JUIMOPUIHOTO  CKpeliuBaHus»,  «Meiosy,
«B3auMoznencTBue ajeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl PACTEHUH,
KUBOTHBIX M YeJOBEKa», «l'eHeThka moiyia», «3aKOHOMEPHOCTH HaCJEJI0BAHMS,
CLUEIUICHHOTO ¢ 1oJIoM», «KapuoTumsl 4YelOBEKa U KUBOTHBIX», «Buisl
U3MEHYMBOCTHY», «MoaudpukanroHHas HW3MEHUUMBOCTb», «HacnenoBaHue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

ObopynoBanue: MoOJEIH-aNIUIMKAINN «MOHOTHOPUIHOE CKPELIUBAHUE,
«Hemonnoe nomunupoBanue», «JurubpumHoe ckpemmBanue», «llepexpécr



XpOMOCOM», MHUKPOCKOIl U MHKporpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(bopMBbI KPBUIBEB U OKPACKH Telia), repbapuii «I'opox moceBHON.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

Jlabopatopuas pabora Ne 5. «V3ydenwe pe3ynbTaTOB MOHOTHOPUAHOTO W
JUTHOPUTHOTO CKPEIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlaGopatopHas padota Ne 7. «AHanu3 MmyTanuil y Ipo30(uiibl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Tpaktuueckass pabora Ne 2. «CocTaBieHHWE U aHAIW3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiys Kak Hayka W MPOUECC. 3apOKJICHHUE CEJNEKUIUH U JIOMECTUKAIIMS.
VYuenue H. . BaBmimoBa 0 1eHTpax TNPOUCXOXKICHUS M MHOTO0Opa3us
KYJbTYPHBIX pacTeHui. LIEeHTphl MPOUCXOKAECHUS NOMAIIHUX KUBOTHBIX. CopT,
OpOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI celeKInU. MaccoBbIif U UHANBUAYAIbHBINA OTOOPHI B
CEJeKUMU pacTeHUd M KHMBOTHbIX. OIlEHKAa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywcras nmuausg. CKpemMBaHUE YHUCTHIX JIMHUU.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otrnanéunas rtuOpuau3anuss U €€ ycrnexu. VCKyCCTBEHHBIM MyTareHes u
MOJYYECHHE TOJMUIUIOUJIOB. JIOCTHXKEHUSI CENeKIUMU pPACTCHUHM, >KUBOTHBIX U
MHUKPOOPraHU3MOB.

buoTtexHosorusi kak orpacib HTpou3BOJCTBa. ['eHHass MHXKEHEpUs. JTarbl
co3nanusi pexomOuHanTHOM JIHK wu Tpancrenneix opranusmoB. KierouHas
uHxeHepus. Kiietounble KynbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE PACTEHHUI.
KiioHupoBaHWEe BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue U dtudyeckue  mpoodmemel.  I'MO . —  reHermuecku
MO (PULIIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauumu:

[Toptpersl: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHoB.

Tabmumbr u cxembl: Kapta «lleHTpBI MPOUCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Iloposbl TOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «OtnanéHHas rudpuauzanus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnounus», «OO0beKTH OuotrexHonorun», «Kierounsie KylabTypel U
KJIOHUpOBaHue», « KoHCTpyHnpoBaHue u NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISIKH TUIOJIOB M KOPHETIIIONOB JUKHUX (DOPM M KYJIBTYPHBIX
COPTOB pacTeHul, repoapuii «CenbCKOX03IUCTBEHHBIE PACTEHUS.



JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTH)KCHMS CEJIEKLMM PAaCTEHUH U
YKUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHIUIO, IUIEMEHHYO bepmy,
COpPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpPHUIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsE OHOJIOTHA.

[TpennochlIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOpPUHM. OBOJIIOLUOHHAA
Teopus U €€ MecTo B OMoioruu. BrnusiHue 3BOJIOMUMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTHM U APYTUX HAYK.

CeunerenbctBa s3Bomtouuu. IlaneoHTosmorndyeckue: IMoCiIeOBATEIbHOCTD
HOSIBJICHUS. BHUJOB B THAJECOHTOJIOIMYECKON JIETOIMCH, IEPEXOAHBIE (POPMBIL.
buoreorpagudeckue: cxoncTso U paznuuue (payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHYecKHe: CXOACTBA W pa3iuuvs SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
pyAUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpTaHHU3MOB.

OpomounoHHas Tteopus Y. JlapuHa. Ilpeanochbuiku BO3HUKHOBEHMS
napBUHM3MA. J[BIDKyIME CHIIBI 3BOJIONMU BHUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHUE IIPU OTPAHMUYEHHOCTU PECYPCOB, HEONPEIECNEHHAS U3MEHUYHUBOCTD,
O0opb0a 3a CyIleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3BosroruH (CTD) U €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpososrorus. [lomynsanusa Kak elMHUIa BUAa U SBOJIIOLHH.

JBroxkynie cuibl ((GakTopbl) SBONIOLUM BUAOB B IpHpoje. MyTalMOHHBIHI
IpoLEecC W KOMOMHATHBHAs WM3MEHUYMBOCTb. llomylisiliioHHBIE BOJHBI U Apei(
reHoB. M3onauus nu murpanus.

EctrectBennbiii oTtO0p — Hampapistonmii  (axkTop  3Bomonuu. DPopMel
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OPraHU3MOB KakK pe3ysbTaT 3BOMIOLUH. [Ipumepsl
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U HAMOAJANTALNH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHBIE  (OPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IJKOJIOIrHIECKOe.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHUECKAs, JUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLUY.

ITpoucxoxneHrne OT HecleUHaIu3upOBaHHBIX INpenkos. [Iporpeccupyromas
cnenuanu3anus. AganTuBHasi paauaiys.

JdemoncTpanun:



[Toptpetsl: K. JIlunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mrosuiep, A. H. CeBepuios.

Tabnuubl u cxembl: «Pa3zBuTre oprannueckoro Mupa Ha 3emiey, «3apoAbIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «®Dopmbl  OOprOBI 32
cyliecTBoBaHHe», «EcTtecTBeHHBIM 0TOOpY», «MHOrooOpasme COpTOB PACTEHUI»,
«MHoroo6pazue  mopoa  KHMBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUYHUBOCTBY, «Apomopdo3by, «Unuoamantamumny, «OO0mas aereHepanus»,
«/IBmxkymme cunsl dBosonum», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «lIprcmOCOOIEHHOCT, OPTaHU3MOBY,
«I'eorpaduueckoe BupooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHE).

OO6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
HA0Op IJIOAOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3alMTHBIX NPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBbIC HAMpABICHHS 3BOJIOLHMU», 00bEMHAs MOJENb
«CTpO€HHE FOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenb anmmkanus «llepekpécr
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKponpenapar «Jlpo3odunay (Hopma, MmyTaruu GOpMbl KPBUILEB H
OKpacKH Teja).

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTHUYECKOMY
KPUTEPHUION.

JlabopaTtopnas pabdota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMe U Pa3BUTHE )KU3HU HA 3emuie.

JloHaydHble TpPEACTABICHHUS O 3apOKICHUM XKU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 ¥ mHaHCHepMusa. XHUMHUYECKas
3BOJIIOLINA. AOHWOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB U3 HEOPraHUYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU dBOMIOINK. HavanpHble 3Tansl
ouosorndyeckor spooruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKJIETKHU. lIepBble KIETKH M MX SBOJIIOLUA.
@opMHUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxei. Apxeiickas u
npoTepo3oiickas dphl. Ilameosoiickas 3pa u €€ TEpUOAbl: KEMOPHUICKUM,
OPIAOBUKCKHUH, CUITYPUHUCKHM, IEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Meso301icKas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKNN, MEJIOBOMU.

KaliHo3oMckas 3pa W €€ mnOepuoApl: NaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTrKa KJIMMaTa U Te0JOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [I0siBIIEHNE, pacliBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooLHH. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

DBOJIIOLKA YEJIOBEKA. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBieHuil o
MIPOUCXOKICHUHM 4YeloBeka. Meroasl u3ydyeHuss aHTponoreHesa. CxoncrtBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

HBuwxymme  cuibl  (paktopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOuiecTBeHHbII 00pa3  JKU3HH,
W3TOTOBJICHUE OPYIUI TPyZAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIIMU YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
ymensli, Yenosek mnpsaMoxonmdammi, YenoBek HeaHAaepTalibCKui, Yenosek
pa3ymHbIi. Haxonku MCKOmaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

UYenoseueckue = pacbl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUalibHAs),  MOHTOJOUIHAS
(a3maTcko-aMepukaHcKas).  YepTel  MPUCHOCOOJEHHOCTH  IPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYyIIECTBOBaHUSA. EIMHCTBO 4YeIOBEUECKHX pac.
Kputuka pacuszma.

JdemoHncTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuupel u cxeMmbl: «Bo3nnkHOBeHHe COJHEYHOM CHCTEMBI», «Pa3BuTHE
OpraHnueckoro wmupa», «PacturenbHas — KjieTka», «KUBOTHasg  KIIETKay,
«IIpokapuotnueckast kietka», «COBpPEMEHHAs CHCTEMA OpPraHUYECKOTrO MHUPay,
«CpaBHEHHE AaHATOMHYECKHX YE€pT CTPOCHUS YEJIOBEKa W YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKHX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «IpeHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKne pachb».

O6opynoBanue:  mynsiku  «lIpoucxoxnaenue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAaHJAEPTAJIbLIA, KPOMAaHbOHIIA), CIJENKU WU
U300paKeHHUs] KaMEHHBIX OpPYAHM MEepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAaHHOCTH MCKOIIAEMbIX KUBOTHBIX U PACTECHUI».

JlabopaTtopHblie U npakTHYecKHe padoThI:

[Tpaktrueckast pabora Ne 1. «M3ydeHne MCKOMaeMbIX OCTaTKOB PACTCHHUM U
YKUBOTHBIX B KOJUIEKLIUAX).



DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKU My3eil).

Tema 3. Opranu3mMbl 4 OKpPYy:KawIIas cpeaa.

DKOJIOTHs KaK HayKa. 3aaud U pa3esbl 3KOJIOTHMH. MeTo bl SKOIOTHYECKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue ¢akropel. Kraccuduxamuss skonornyeckux (HakTopos:
abuoTnyeckne, OMOTHYECKHE M aHTPOIOTeHHbIe. JIefiCTBHE SKOJOTHYECKHX
(bakTopOB Ha OPTAHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIlepaTypa, BIaXHOCTb. DoTonepuoansm.
[Ipucnocobnenusi OpraHU3MOB K  JIGUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonorunyeckue puTmsl.

buortnueckue (bakTopsI. Bunet  OuoTHMYeCcKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIMs, XUIIHUYECTBO, cCUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HedTpanu3M. 3HaueHHEe OWOTHMYECKUX B3aMMOJEWUCTBUM I CYIIECTBOBAHUSA
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH momyjasuud. OCHOBHBIE IOKa3aTeian
MONYJISIUN: YUCIEHHOCTh, ITUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpaunus. /[MHaMuka 4uCI€eHHOCTH NOMYJISIUANA U €€ PeryIisiusl.

JdemoncTpanun:

[Toptpetsr: A. I'ymbGonsar, K. @. Pyibe, O. 'ekkensp.

Tabmumpl u cxemsl: kapta «I[Ipuponnsie 3oub1 3emun», «Cpenbl 0OUTaHUS
opranu3zMoBy», «®doronepuoguzm», «llomynsun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsuuU HHDY30puu-Tyhenbkny, «Ilumiessie nenm».

JlabopaTopHble U npakTHYecKHe PadoThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0cOOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT ¥ Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTU MOMYJISIUN Pa3HBIX BUAOB
pacTeHU».

Tema 4. CooOmecTBa ¥ 3K0JIOIHYeCKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBa,
MPOCTPAaHCTBECHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

Okonoruueckne cuctembl (dkocucteMmbl). [loHatne 00 »3KocucTemMe U
ouoreornieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYILICHTHI,



KOHCYMEHTBI, peAylEeHTbl. KpyroBOpoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU OHKOCUCTEMBbI. [luileBble LEeNMU U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Omomacca, MPOAYKIHUA. DKOJIOTHYECKUE
OUPAMUIBL:  TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM:
YCTOMYHBOCTb, CAMOpPETYIISALHMs, pazButue. CyKieccus.

[TpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE aTrPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazne kak ¢akrop ycToHdmBOCTH 3KocucTeM. CoxpaHeHHe
OMOJOTUYECKOT0 pa3Hoo0pasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
onoceprl. XKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Omocdepnl Kak
rI100aNbHOM - 3KOCHCTEMBI. J[MHAMUYeCKOoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BemECTB U OMOT€OXUMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTpONOreHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE IKOJIOTHIECKUE TIPOOTIEMBI.

CocyiiecTBoBaHMe IIPUPOBI u YeJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pasusi Kak OCHOBAa YCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
YOPABJICHHUS TPUPOJHBIMUA pECypcaMd W HX HCIOJb30BaHue. JlOCTHKEHUS
OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHncTpanun:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepaaackuii.

Tabmuubl u cxemsl: «llumesbie nenu», «bUoOlEHO3: cOCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBay, «llemn mmTanmsy, «IKoJOTHUECKAS TUPAMHUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHo3d BogoéMa», «ArpoueHos», «lIpumepHsie
AHTPOIIOTEHHbIE ~ BO3JCHCTBUS Ha TOpUpPOAY», «BaxuenWmme HCTOYHUKHU
3arpsi3HEHUs] BO3/yXa W IPYHTOBBIX BOJ», «[louBa — BaxkHeHIas cocTaBistomIas
ouocdeps», «Paktopsl aerpaganuu nouBy», «llapHukoBsiii 3gdexty, «DakTops
panvoaKkTUBHOTO 3arpsisHeHuss Ouocdepo», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3HH B Ouocdepe», «O30HOBBIM dKpaH OuochepsI»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

OobopynoBanue: Mojenb-anmnKanus «TunuuHaeie OHOLEHO3bI», TepOapuit
«PactutenbHbIe co00OmEecTBay, Koyeknnn «buorieHos3y, «Bpeaurenu BaxkHEHIIIX
CEIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», TepOoapud W KOJUICKIIUM pPACTCHUU U
YKUBOTHBIX, MPUHAIJIEKANIME K Pa3HbIM 3KOJOTMYECKHM TpynnaMm OJHOrO BHUA,



Kpacnas kuura Poccuiickoii ®denepanuu, H300pa)KeHUs OXPaHSIEMBIX BHUJIOB
pacteHui U YKWBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacho ®I'OC COO, ycraHaBIMBaIOTCSA TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMS  OOyYalOUMMHUCA MPOrpaMM  CpeIHEro oOmEero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIAMETHBIM U NMPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType NMYHOCTHBIX PE3YyIbTATOB OCBOEHHUs Mpenmera «buomorus»
BBIJICJIEHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHHE O00YYaroUMMUCA POCCUUCKON
IpakK1aHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPENENICHUI0, Hadu4he MOTHUBAIlMK K OOY4YEHUIO  OHWOJIOTHH,
IIEJICHATIPABIICHHOS Pa3BUTHE BHYTPEHHHX YOEKICHUNU JWYHOCTH HA OCHOBE
KITFOUEBBIX ITICHHOCTEW W WMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTUYECKOTO
3HaHUS, TOTOBHOCTh W CIHOCOOHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMONOTUYECKOTO  O0pa3oBaHWs, HAIMYHUE OSKOJOTHMYECKOTO IPABOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIH W CTPOUTH KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS IpeameTa «bHOJOrus JOCTUTaroTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMU, MPUHATHIMHA B OOIIECTBE MpaBUJIAaMU U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCAM CAMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHs, Pa3BUTHUS BHYTPEHHEW [O3UMUMU JIMYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY W IMPABOINOPAIKY, YEJTOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOMICHUS K KYyJIbTYPHOMY HACJICIUI0 W
TPaJULMsIM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickon Denepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS yueOHoro mnpeamerta - «buonorusy»
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYaroIIMXcsl pyKOBOACTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM ~ IE@HHOCTHBIX
OpUCHTAIWH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIPaBJICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCKOro BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD TPAKIAHCKON MO3HUIMH O0YJAIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYLIMOHHBIX MpaB MU OOS3aHHOCTEH, YyBaKEHUE
3aKOHA Y MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH HESATENbHOCTH MpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BHITOJIHECHUH
OMOJIOTHUYECKUX IKCTIEPUMEHTOB,

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO IO OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U
COLIMATILHBIM TMOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3aJady, YBaXKHUTEIBHOIO
OTHOIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJICHHUH CIOPHBIX BOMPOCOB
OMOJIOTHUECKOTO COJIEPKAHUS;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTD poccuiickoi IpaXKIaHCKON UJCHTUYHOCTH,
naTpUOTH3Ma, YBAXXEHHsI K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH MeEpen
Ponuuou, ropmoctu 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
IPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoa Poccuuy;

LEHHOCTHOE OTHOUIEHUE K MPUPOIHOMY HACIIEUIO U MaMITHUKAM IPUPOJIbI,
nocTuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICHUE H
pa3BuTHE OWOJOTHH, MOHUMAaHWUS 3HAUYEHUs OHOJOTMM B TO3HAHMM 3aKOHOB
IPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O 00IIeCTBa;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CilysKeHHIo M 3amute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI'O MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE pELICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUMBOTO OYAYyIIETo;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS IIEHHOCTEW CEeMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu Haponos Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;



INOHMMAaHHE YMOLIMOHAIBHOTO BO3/EUCTBUS XKUBOM MPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BMJIAX MCKYCCTBA, CTPEMJICHHE
IPOSIBIIATh Ka4eCTBA TBOPUECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJIbLTYPbl 310POBbS H
IMOLUMOHAJIBHOTO 0JIArONOJTyYHs:

NOHMMaHHWE U pealu3alus 370pOoBOro M 0e3omacHOro odOpasza JKU3HU
(3m0poBO€  mNUTaHMWE, COOJIOJEHUE TUTMEHMYECKUX IPaBWJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHBIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTb), OEpEeKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

[NOHMMAaHHE LEHHOCTUM TPaBUJ HMHAWBUIYAJBHOTO M  KOJUIEKTMBHOIO
0€3011aCHOr0 MOBEJEHUS B CUTYaLUsIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUS
aJIKOTOJIs, HAPKOTHKOB, KypEeHHUSI);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBA, TPYA0JI00HE;

TOTOBHOCTh K ‘@KTUBHOH J€ATEIbHOCTU TEXHOJOTMYECKOW U COLMAIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJHSATH TaKyIO JESTEIIbHOCTE;

UHTEPEC K Pa3InyHbIM CpepaM MpodhecCHuOHATIBbHON NEsSTEIbHOCTH, YMEHHE
COoBepLIaThb OCO3HAaHHBIM BBIOOp Oynaymied mpodeccun U peaan30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIIaHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHWI0O W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0J10TMYECKOr0 BOCIIMTAHHUS:

HKOJIOTUYECKU LEJIECO00Pa3sHOE OTHOLIEHWE K MPUPOAE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS,

MOBBILICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYphl: MPUOOPETEHHE OIbITa
IUIAHUPOBAHMsI IOCTYIKOB M OLEHKM MX BO3MOXHBIX ~IOCIEACTBUHA if
OKpYKaroIlen cpepl;

OCO3HaHHE TJI00aJbHOIO XapakTepa SKOJIOIMUYECKHUX MpoOJIeM W ImyTed X
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpETaeMble MpU H3YYECHUH OHOIOTHH
3HaHWA M YMEHHUS IPU PEIICHUH MpoOJIeM, CBA3aHHBIX C PalUOHAIBHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIOJIEHUE  TpaBMJ  IOBEIEHUS B  INPHUPOAE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPABHOBECHS B SKOCHUCTEMAaX, OXPaHy BHJOB,
aKOCUCTEM, brochepsr);



AKTUBHOE HENpUATUE JEHUCTBUM, NPUHOCAIIMX BpeA  OKpYy)Karolleu
IPUPOJIHON Ccpefie, YMEHHE NPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOIMUYECKHE
HOCJIEACTBUSI IPEANIPUHUMAEMBIX IEHCTBUI U NPEAOTBPAILATh UX;

HaJIM4HME PAa3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlpPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI MU B IIO3HABATEIbHOM, KOMMYHMKATUBHOW U COLIMAJIbHOM
IPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON AESITEIbHOCTH 3KOJOTMYECKON
HaIlpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOIO Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILECHCTBOBAHUE S3BIKOBOM W YWTATEIbCKOM KYyJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXTY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creunpuKky OHONOrMM KakK HayKH, OCO3HaHUS €€ pojiu B
(OpMUPOBAHNUN PALUMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JAAHMU LIEJIOCTHOTO
IpEJCTaBICHUsST 00 OKPYXAlOUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B MO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWMOJIOTMH JJIi COBPEMEHHOW IMBWIIM3ALMU:
o0Oecrie4eHns: HOBOTO YPOBHS pPa3BUTHS MEIULMHBI, CO3JAHUE IMEPCHEKTUBHBIX
OMOTEXHOJNIOTHH, CIOCOOHBIX  pEHIaTh  PECypCHble  MPOOJEeMbl  pa3BUTHUS
YeJI0BEYECTBAa, MOKMCKA MyTeH BBHIXOJAa M3 II00ANbHBIX SKOJIOTMYECKUX MPOOIeM U
ofOecrieueHHss  mepexoda K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (DOPMHUPOBAHUIO HOBBIX CTaHJIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTHMYECKHX 3HAHUW B LEJAX
NOBBIIICHHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW - TIPaMOTHOCTH, Kak
COCTAaBHOM 4acTH (PyHKUMOHAJIBHON I'PaMOTHOCTH OOydarommxcs, GopmMupyemoi
IIPU U3Y4EHUH OUOJIOTUHY;

NOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHWS i aHajiu3a u
OOBSICHEHUS ABIICHUIN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIH,
YMEHHE JejaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAyYHbIX (AKTOB HU
UMEIOLINXCS JaHHBIX C LENbI0 MOJIYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIB30BATh OMOJOTMYECKHE 3HAHUS IS
peleHust Ipo6JieM B peabHbIX KU3HEHHBIX CUTYaIINAX;

OCO3HaHUE LIEHHOCTH HAyYHOH JEATEIbHOCTH, FOTOBHOCTH OCYLIECTBIISTH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO IEATEIbHOCTh UHIANBUIYAJIbHO U B IPYIIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTh K HECTIPCPLIBHOMY 06p8.30BaHI/IIO )41
caM006pa3013aHH10, K aKTHUBHOMY IIOJIYUCHHIO HOBLIX 3HAHUH 10 OHOJIOTHH B
COOTBCTCTBHH C ) KU3HCHHBIMU l'IOTpC6HOCTHMI/I.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yibTaThl OCBOSHHUST ydueOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAaYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI OOyUYaIOMIMXCA
MEXIUCIUTUTMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHBIE MOHATHUSA, OTPaXKaIOIINE
LEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa M CHEHU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
CUCTEMa, HAyYHBIH (HaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue,  HaOMOIEeHHE, HU3MEpPEHUEe, OKCHePUMEHT U JPYrux),
yHUBEpCalIbHbIE = yyeOHble JEeUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATILHOM
IPaMOTHOCTH ¥ - COLIMAJIbHOW KOMIIETEHIIMM OOYyYaloluXCcs, CIOCOOHOCTD
o0yyaromuxcst HCIIOJIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
MO3HABATEJILHON M COLUAILHON MPaKTHKE.

MeramnpeaMeTHbIe PE3yJIbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAKATh:

OBananenue YHHMBepCaAIbHbIMHU yueOHBIMU MO3HABATEeJIbLHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh = W AKTyaJIH3UpPOBAThL  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(pUKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

OTIpENIeTIATh IEeNM JEeATeIbHOCTH, 3a/aBas MapaMeTphl M KPUTEPUU WX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTU C TOCTABICHHBIMHU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUA ISl OOBsICHEHUS (PAKTOB U SIBICHUMN
YKUBOW MPUPOJIBI;

CTPOUTH JIOTHYECKUE pPaACCYKIeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtBa Uil IPEACTABICHUS
CYIIIECTBCHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TAK)KE€  NPOTUBOPEYMH  Pa3HOrO  poAa,  BBIABICHHBIX B Pas3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHMs NPOOJEMBbl C YYETOM aHAIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LIEJISIM, OLICHUBATh PUCKU IIOCIICACTBUN JEATEIBHOCTH;

KOOPAMHUPOBaTb M BBINOJHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 0a3oBbl€e HCCJIEI0BATEIbCKHE NeliCTBUA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKaMU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEIIECHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB NTO3HAHUS;

UCIIOJIB30BATh PA3JIMYHBIE BUJBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAaHUS, €ro HHTEpHpeTanuy, NpeoOpa3oBaHUI0 W IPUMEHEHHIO B YUYEOHBIX
CUTYalUsX, B TOM UUCIIE [IPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMHU MTOHATUSAMH U METOAAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYALUAX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUThb apryMEHThl JJI1 J0Ka3aTeIbCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh NapaMETPbl U KPUTEPHUH PELLICHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PCIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIAITh LIEJCHANPABICHHBI MOMCK IEPEHOCa CPEICTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U NPAKTUYECKYI0 00JacTH
AKU3HEIEATEIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUA U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC WJEH, NPEJIararb OPUTHMHAIBHBIE IOIXOJbI U pPELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX UHPOPMAIUU (TEKCTE yueOHOTrO
nocoOusi, HAy4YHO-IOMYJIAPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsX U
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHanM3upoBaTh



UH(POPMALINIO Pa3IMUHBIX BUIOB U (OPM MPEACTABICHHS, KPUTUUECKU OLICHUBATD
e€ J0CTOBEPHOCTh M HENPOTUBOPEUNBOCTH;

dbopMynHpoBaTh 3aPOCHl U MPUMEHSITHh PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiormueckoil nHpoOpMaIuy, HEOOXOIUMOM NJIsi BBITIOJHEHUST yUeOHBIX
3ajady;

nproOpeTaTs OMNBIT HCIOJIb30BaHUSA HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi1, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BaHUS PA3IMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
Onosornueckor nHpopMauu (cxembl, rpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
H ApyToe);

UCIOJIb30BaTh HAYYHBIM S3BIK B KayecTBe CpeACcTBa Ipu paboTe ¢
Ouonoruueckor uH(MOpMalLMen: NPUMEHATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTHU4YecKue 3HAaKHM U CUMBOJIbI, (HOpMyIbl, aOO0peBHATYpy, HOMEHKIATYpY,
UCMOJNb30BaTh - W NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HATrJISITHOCTH;

BIaJeTh  HaBbIKAMHM  paclo3HaBaHWs W 3alIUThl  WHGOpPMAINH,
uHGOPMaIIMOHHON 06€3011aCHOCTH JTUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eHCTBUSIMM:

1) oOmenme:

OCYILIECTBIIATH KOMMYHHKAIIMK BO BCeX cepax KHU3HH, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHM MO CYIIECTBY OOCYXJaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBIMIOJHEHHS MpeiiaraeMon
3aJja4uM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
JMaora Uik JUCKYCCHUH);

pacro3HaBaThb HeBepOaJbHbIE CpeAcTBa OOLICHUs, IOHUMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYallHi,
YMETb CMATYATh KOH(M)IUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOcOOaMu OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh
HaMepeHUsl APYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOLICHUE K COOCCETHUKY
U B KOPpeKTHOU (hopMe POpMyIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HWHIAMBHYaJTbHON
paboThI IpH pelIeHNH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYMIIOBBIX (POPM B3aUMOIEHCTBUS IIPU PEIICHNN YUYEOHOH 3a1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OLIMX
MHTEPECOB ¥ BOBMOXKHOCTEH KaKJIOT0 YeHa KOJUIEKTUBA;



OpUHUMATh IIeJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUU,
pacmpeienaTh pojud € y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYAaCTHHKA KOMaHIbl B
o011 pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3ULIHMH HOBU3HBI,
OpPUTHHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIHsX, IPOSIBISATH TBOPUECTBO M BOOOPAKECHHE, OBITh HHUIIMATHBHBIM.

OBiaeHne yHMBepPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuzanus:

WCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [IJIS BBIABJICHHS TPOOJIEM U WX
pEIICHUS B )KM3HEHHBIX U YI€OHBIX CUTYAIUX;

BBIOMpPATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUM II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEHCTBHSIX M IMOCTYINKAaX MO OTHOILIECHUIO K >KHBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MMO3HABATEIbHYIO ACSITENbHOCTb, BBISABIATDH
po0IeMBbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIEC 3a7]a4 B 00pa30BaTEIIbLHON
NEeSATEIbHOCTH U KU3HEHHBIX CUTYalLUSX;

CaMOCTOSITEJIbHO ~ COCTaBJATh  IJIaH pEHIeHUs MpoOJeMbl C  y4€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacimupsTh paMK1 yueOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO WIMPOKOH SPYIUIUH B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM OOpa30BaTENbHBIN U
KyJIbTYPHBIN YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, BHOCUTh KOPPEKTHBBI B JAESATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pediaeKkcuu KaKk  OCO3HaHUSs
COBEpILAEMbIX JIEUCTBUH UM MBICIUTEIbHBIX IMPOILIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIEKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PELICHUS;

YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO UX
CHUKEHUIO;



OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHalu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHsATHE Ce0H U APYTrHUX:

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TTO3UIIUU JPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTrHbie pe3ynpTaThl ocBoeHusi mporpamMmbl COO mo Ouojoruu Ha
0a30BOM YPOBHE BKIIIOUAIOT cnienupuueckue ais yueoHoro npeamera «buonoruspy
HAy4YHbIE 3HAHMSI, YMEHHUS U CIIOCOOBI IEMCTBUI MO OCBOEHUIO, MHTEPIPETALNU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYSHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX yU4EOHBIX CHUTYallUsX, a TaKKe B peabHBIX
KU3HCHHBIX CUTyallUsAX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHbIC
pe3yabTaThl MPEACTaBICHbI [0 ToAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kacce NOJDKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUM B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHbI MHpPa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BuUTHE OMOJIOTHH, (PYHKIIMOHAIHHOM
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS dKU3HEHHBIX 3a]1a4;

YMEHUE PACKpPBIBATH COJEpX)aHUE OWOJIOTHYSCKUX TEPMUHOB W TOHSATHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M IMPEBpAIlCHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryJysiliys), YPOBHEBasE OPraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEAEHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, ©3BMEHUYNBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3/araTb OWOJIOTMYECKHE TEOpUu (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJApHON Ouonorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1IeHTpax MHOT00Opa3us U
MPOUCXOXKJEHUS KyJIbTypHbIX pactenunii H. M. BaBuioBa), onpenensiTe rpaHUIlbI
WX IPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yYMEHUE BJIAJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAaHHUE JKUBBIX CHUCTEM, INPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXy HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE IOTYYCHHBIX



pe3ynbTaTOB, MCIOJb30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJIEIATh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB U MPEBpAILICHUS PHEPIUM B KIETKe, (poTocuHTE3a,
IJIACTUYECKOTO W DSHEpPreThueckoro oOMEHa, XEeMOCHMHTE3a, MHUTO3a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO PpPAa3BUTUS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHUX
IIPOLIECCOB W SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PEIICHWHW B IOBCEAHEBHOU
KU3HKM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbSI U 370POBbSA
OKPY’KaIOIIUX JIFOJIeH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY KaloIen
IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBpPEMEHHOI - Ouonornn U OMOTEXHOJOTWMH Ui PaAlMOHAJIBHOTO
IPUPOAOTIOIH30BAHNS;

YMEHUE pelIaTh  AJIEMEHTApHbIE TE€HETUYECKHE 3a/layd Ha MOHO- U
TUTHOpUHOE CKpEeU[MBaHUE, CICIUICHHOE HAaclel0BaHue, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEUIMBAHMs AJsl MpeIcKa3aHUsl HACIEJOBAHUS MPU3HAKOB Y
OpTraHHU3MOB;

YMEHUE BBINOJHATH JIa0OpaTOpHbIE M MpakTUYecKue padoThl, cOOJ0aTh
IpaBuiia Mpy padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETUPOBATh HWHOOPMAIUIO
OMOJIOTMUECKOTO  COAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIINH, HAYIHO-TIOMYISIPHBIC
MaTepHuabl), ITUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEJOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIC U YCTHBIE COOOIIEHHUS,
000011as1 OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX MCTOYHHKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBl MHpPAa M HAYYHOT'O MHUPOBO33PEHHS, O BKIJIAJle POCCUUCKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH Y€JIOBEKA JIJISl PEIICHUS KU3HCHHBIX 3a71a4;

YMEHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSTHM:
BUJI, TIOMYJISANSI, TeHOMOH/I, BOJIIONMS, ABUKYIINE CHIbI ((haKTOPHI) IBOJIOINH,
MPUCIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, JKOJOTHYECKHE (AKTOPHI,



HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBHI, PEAYLEHTbl, LENu MUTaAHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHUE Hu3aratb OWUOJOTHYECKHWE Teopuu (PBOMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapieBoro cxoxacrea K. M. bapa, uepenoBanusi IJIaBHBIX HANpaBICHUWA WU
nyteit spomornuu A. H. CeeprioBa, yuenus o ouochepe B. U. Bepnaackoro),
ONpEeEesATh TPAHULIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHHE BJIaJIeTh METOAaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOCHNUE U
ONMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpraHMU3alMs U TPOBEACHHE
OMOJIOTHUECKOTO  HOKCIIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHMOCTH MEXJYy HCCIEIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE IOJYyYEHHBIX
pe3yibTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX TMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE  BBIICNSATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTUYECKUX
00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, pPEAYLIEHTOB,
OMOreoleHO30B M  JKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOro oTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOIECHHOCTU
OpraHU3MOB, JEWUCTBUSA 3KOJOTHYECKHX (PAKTOPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB M TOTOKAa DHEPIMM B HKOCHCTEMAX, AHTPONOTEHHBIX HM3MEHEHHH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJIyY€HHBIC 3HAHUS A1 OOBSACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PELICHWW B MOBCEAHEBHOU
KU3HU C IeNnplo obecriedyeHus O€30MacHOCTH CBOETO 3I0POBbsi M 30POBbS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHS] HOPM I'PAMOTHOTO TTOBEACHUS B OKPY KaloIen
OPUPOAHON cpefie, MOHMMaHHWEe HEOOXOAMMOCTH UCIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTHY ISl PALlMOHAIILHOTO MPUPOIOTIOIH30BAHMS,

YMEHHE pelaTh dJeMEHTapHble OMOJIOTMYECKUE 33/a4u, COCTABISATH CXEMBI
NepeHoca BeIlIeCTB U SHEPTUH B dKocHcTeMax (LeNu MUTaHus);

YMEHUE BBIMOJHATH JIA0OpaTOpHbIE M IMpaKkTUYeCKHe PaboThl, coO0aTh
IpaBuJia Mpy padboTe ¢ ydeOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH  HHOOPMALIHIO
OMOJIOTMUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO I[ICEBJOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX MUCTOYHHUKOB (CpeJCTBa MAacCOBOM MH(MOpPMAIINK, HAYYHO-TIOMYJISPHbIE
MaTepuaibl),  paccMaTpuBaThb  IJ00aJbHbIE  DJKOJOTUYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH M0 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX MCTOYHHKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



Tematnueckoe TUIAHUPOBAHME COCTABICHO C YYETOM  II€JIEBBIX MPUOPUTETOB
BOCTIMUTATEIILHOTO aCMeKTa MIKOJIBLHOTO YpoKa, chopMynupoBaHHbIX B [Iporpamme
Bocnutanuss MbOY COII ¢ YHUOITI Ne 51 r. Kupoga:

* OOy IeHnEe 00yUaloIUXCs COOIII0IaTh HOPMBI TTOBEICHNUS, TIPABHIIA OOIIICHHS
CO CBEPCTHHKAMHU U MEJAarornuecCKuMu pabOTHHUKAMU, COOTBETCTBYIOIINE YKIaay
0011e00pa3oBaTeIbHON OpraHU3aIii, YCTAHOBICHUE U MOAIEPKKY
T00poX)eIaTeIbHON aTMOC]eEphl;

*IIPUBJICYEHNE BHUMAHUS 00yUJaIOINXCS K ICHHOCTHOMY aCTIEKTy U3y4aeMbIX Ha
ypOKax MPEeAMETOB, SBJICHUA U COOBITUN, MHUITUUPOBAHUE O0CYKICHHUIA,
BBICKA3bIBAaHUI CBOETO MHEHUS, BEIPAOOTKH CBOETO TUYHOCTHOTO OTHOIIIEHUS K
W3YJaEMbIM COOBITHSIM, SIBJICHUSIM, JIMIIAM.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB M TeM (audpoBbie)
Ne n/m P Konrtpoannsie | Ilpakruueckn bp
NMpPorpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl
bubmunoreka LIOK
1 b 2 .
OO ak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBnIle ccTeMBI M NX OpraHu3aIns 1 bubmorexa LIOK
p 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUH COCTaB U CTPOECHUE KIIETKU 8 1 bubmmorexa [IOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 XK 6
HBHEACATEILHOCTD KICTIHI https://m.edsoo.ru/7f41¢292
5 PazMHOkeHUE U MTHANBUAYATbHOE PA3BUTUE 5 1 bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubnuoteka [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi oprann3MoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 34 0 4




11 KITACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Kontpoabusl | IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
e padoThl padoThI
pecypcsl
Bbu6nuoreka [JOK
1 DBOJIOINIMOHHAST OUOIOTHUS 9 1 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha
2 9 0.5 https://m.edsoo.ru/7f41cc7
3emie
4
bu6mmoreka [IOK
3 Opranu3Mbl 1 OKpykKarolas cpeia 5 1 https://m.edsoo.ru/7f41cc7
4
bubmmoreka [IOK
4 Coo0111ecTBa ¥ HKOJIOTHYECKUE CHCTEMEI 9 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBILIEE KOJIMYECTBO YACOB T10O ITPOTPAMME 34 0 2.5




