MUHHUCTEPCTBO MMPOCBEUIEHHUSA POCCUNCKON ®EJIEPAIIMA

MunueTepeTBO NPOCBEIEHHS H BOCIUTAHUSA Y/ILIHOBCKOH 00/1acTH

anaBneHne 06pa30rsauuﬂ AJIMHUHHCTPALIHH T. YiabsaHOBCKA

PACCMOTPEHO

Pykosoautens MO

S
[".A. Buccaprosoga

[Tpotokon
Nel ot «31» 08 2023 r.

MBOY rumuasus Ne 65

COTTACOBAHO ¥TB/ Il

o

P L \\‘
pERTOp THMHAZUU
s -

3aMecTHTeNk AUPEeKTOopa
no YBP )

N =5 ' £

\ s MLB. Kynukosa
H.A. Braropa [1PUKa3 Na. ‘Z‘/*g
or «31» 08 2023 1. ot «0T.»-09-2023 r.

1l

v

Mopnucan:

Kynukosa U.B.

[arta:

2023-09-01 19:
" ‘\ 50:19

PABOYAS ITPOTPAMMA
(ID 1443586)

yueOnoro npeamera «buonorus. bazoBniii ypoBeub»

st odyyvarommxes 10 — 11 knaccos

r.Yaeanosck 2023



MNOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHusl MOoAX0I0B K (OPMHPOBAHUIO COJEpPKaHUS Y4eOHOTro TNperMeTa
«buostorusi»  coctaBwiIM: KoHUenTtyaiabHble mnoioxenus DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH €€, CONIepKaHus, pPE3yJbTaTOB OOyYCHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX HENsIX U
OPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero oOpa3oBanus B Poccuiickoit @Denepanuu, a TakKe TMOJIOKEHUS O
cnenuduke OMONIOTHH, €€ 3HAYCHUU B IMMO3HAHUY XUBOW MPUPOJBI U 00€CTIeueHNN
CYIIIECTBOBAHUS 4yeIoBeuecKoro oomiectBa. COrjlacHO Ha3BaHHBIM MOJIOKEHUSIM,
onpe/eseHbl OCHOBHBIE (DYHKIIMU MPOrpaMMbl IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MpeACTaBICHUE O IMeIax, 00 oOIei
cTparerud OOydYeHHs, BOCIUTAHUS W PAa3BUTHI OOYYAIOMUXCS CpEIACTBAMU
yaeOHOro mpenmera «buonorus», omnpenensieT o00s3aTeNbHOE MPEIMETHOE
COIEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue 1o paszieliaM U TeMawm,
PEKOMEHIyEMYIO TOCJEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuajia ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaATEIHLHOIO
poliecca, BO3PACTHBIX 0COOCHHOCTEN 00yJarOITIXCS.

B nporpamme mo OWONOTHMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHuss B (HOPMUPOBAHMH OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUEeOHBIX JeUCTBUM OOYYaIOMIMXCSI MO OCBOCHHMIO COJIEpP>KaHUS
OHOJOrMYECKOro 00pa3oBaHUsl.

B nporpamme no 6uonoruu (10-11 xmaccel, 6a30BbIi ypOBEHB) peaTn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4Y€HMHM OWoOJorMM, Ojlarojapss 4eMy B HeW
POCMATPUBAETCSl HANpPaBICHHOCTb HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX
OPUEHTAINIA JTUMYHOCTH, SKOJIOTUUECKOTO MBIIIICHHUS, TPEICTABIICHUN O 3J0POBOM
obpase XW3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXKAIOIIeHd MPUPOTHON Cpere.
[ToaToMy Hapsay ¢ H3ydeHHEM O0OIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMme Mo OWOJIOTHHU YACICHO BHUMAHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B TTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 3314, B
TOM 4YHCle: NPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHMI 4YelOBEKa, MEIHKO-
T€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs AKOJIOTUYECKU
1[EJ1eCO00pa3HOro TMOBEACHHUS B OKpYXalollled NpUPOAHOW cpeie, aHalu3a
BIIUSHUAS XO3SUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHHUSI K MMPUKIIATHON HATIPABICHHOCTH
ydyeOHoro mnpenmMera «buosiorus» mpoJIUKTOBAHO HEOOXOIMMOCTHIO 00ECTICUeHUs



YCIOBUH ISl pEIICHUs] OJTHOM M3 aKTyaJbHBIX 3aJ]]a4 IIKOJFHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosiaraer (HopMHpOBaHHE y  OOy4arouuxcs
CIOCOOHOCTH aalTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MHUDA.

buonoruss Ha ypoBHEe cpenHero ooOmiero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (OpMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAYYHOM KapTHHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O KMBOW mpupoje, eé
OTJIMYUTENBFHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHUA  JJS:  TIO3HAHUS  3aKOHOB  KMBOW  MPUPOABI,  (HOPMUPOBAHHS
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOTro 00pasa
KHU3HH, YKOJOTHUECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIICHUS K YKHBOU MPHPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe I PEIIeHHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  cpenHero  obmero  oOpa3oBaHUs,  COLUAIN3ALUU
oOyuaromuxcs. M3yuenne 6uonorun odecreynBaeT ycaoBHs i (OPMUPOBAHUS
VMHTEIUIEKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYPBI, CIOCOOCTBYET HMHTETpallid OMOJOTMYECKUX 3HAHUH C
NPEJCTaBICHUAMU U3 IPYTUX YU4eOHBIX NPEIMETOB, B YACTHOCTH, GUNKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYECHHHM Y4eOHOro IpenMeTa
«buonorus» cocTaBWIM OCHOBY Ui ONPEIEICHUA IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJCp)KaHUs, MPEACTABIEHHOT0 B IMporpamme IO
OHOJIOTUH.

Ot6op conepxkanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO IOAXO0Jd, B COOTBETCTBUH C
KOTOPBIM OOydarommecss TOJKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUYUMBIC JUIS
dbopmupoBaHus OOIIEH KyJIbTypbl, ONPENETSAIONNE aJCKBATHOE IMOBEICHUE
4eJIOBeKa B OKpY’Kalollel MpUPOJHOM cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOM
KHU3HU M TIPaKTHUYECKOW nesitenbHocTH. Ocoboe MecTo B ITOW CHUCTEME 3HaHUiA
3aHUMAIOT JIEMEHTBI COACPKAHMSI, KOTOPBIE CIy,aT OCHOBOM 111 (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[EHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOTUYECKOro 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJIep>KaHHUsI Y4eOHOro MaTepuasia B IpOrpamme Io
OMOJIOTHMHM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTIIMYUTETFHBIX OCOOEHHOCTAX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aliy U
IBOJIOIMH. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorus»
BBIJICJIEHBI CJIEAYIOLINE coJiepKaTenbHble TUHUK: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «KieTka kak Ouonoruyeckas cucremay, «OpraHu3Mm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOToOOpas3ne OpPraHUuYecKOTO MHUpPay,
«IBOJIOLUSA KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

Lenp u3yuenuss yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOy4yarolMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi >KMBBIX CHCTEM pa3HOIO paHra MW MpUOOpEeTeHHuEe yMEHUH
UCIIOJB30BaTh ATH 3HAHUS JJIs TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHS] PA3JIMYHbIX KU3HEHHBIX MPOOIIEM.

Joctrmxenue 1enu uydeHus: yueOHoro npeamera «buosorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIIECAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYarOIMMUCS CHUCTEMBl 3HAHUH O OHOJIOTMYECKUX TEOPUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPAaBHIIaX, CIYXKaIIUX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAy4YHON KapTUHE MHUPA, O
METOJIaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHM3al[MH, BBLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAHUAX B OUOJIOTHY;

dbopMupoBaHne y OOYyYaIOIIMUXCS TO3HABATEIbHBIX, MHTEIUIEKTYAJIbHBIX U
TBOPUYECKUX CMOCOOHOCTEW B Mpollecce aHaiu3a JAHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISA0B, UAEH UM MOAXOJOB K M3YUYEHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHE Yy oOOyvarommuxcs oOmeld KyiabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IpHU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOY4YAIOIIMXCS YMEHMH WIIIOCTPUPOBATh 3HAYEHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUUYECKOW MEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUNA U arpoOMOTEXHOJIOTUH;

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUSI YEJIOBEKOM YKUBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOICHNS STUYECKUX
HOPM IIpU MIPOBEECHUHN OMOJIOTUYECKUX UCCIIeTI0BAHUM;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW MJIs TOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, A1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HM ISl
OLICHKH TOCJIENCTBUN CBOEH AESITENLHOCTH 10 OTHOILIECHUIO K OKPYKAOIlIen cpeae,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME W COOJIOJCHHE Mep NPOGUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero ooOuiero oOpazoBanust «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SIBISIETCS 0053aTElIbHBIM YYEOHBIM MPEAMETOM, BXOASIIUM B
COCTaB MPeIMETHOM 0051acTH « ECTECTBEHHO-HAYUHBIE TIPEAMETBDY.



Jlst m3ydenus: 6nonaoruy Ha 6a30BOM YPOBHE CPETHETO 00IIero o0pa3oBaHus
otBojuTCs 68 vacoB: B 10 kiacce — 34 yaca (1 yac B Heaemnto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXAHUME OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp OGuosoruu B (OPMUPOBAHHWU COBPEMEHHOM HAy4HON KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeToibl TO3HAaHUS KUBOM IPUPOBI (HAOIIOEHUE, SKCIIEPUMEHT, OITUCAHUE,
u3MepeHue, Kiaccuukanus, MOAEIMPOBaHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdeMoHncTpanun:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTtopHble H npakTHYecKHe PadoThI:

[Ipaktuueckass padora Ne 1. «lcmonb3oBaHWE pa3IMYHBIX METOIOB MPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U X OPraHU3aIMs.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeaAMET u3ydeHus: ouonoruu. Oinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa 6HMOCKCTEM U X pa3HOOOpa3ue. YPOBHHU OPraHU3alNNA OMOCUCTEM:
MOJEKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€01IeHOTUYECKHUI), OMoCchepHBIil.

JdemMoHncTpanum:

Tabmuibl 1 cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HN», «YPOBHU OPTaHU3AIUU
YKUBOU MPUPOABD).

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. XumMn4yecKkuii COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKUN COCTaB KIETKH. XUMHUUYECKHUE BJIEMEHTBI: MaKpPOJIEMEHTBHI,
MHKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHbIX BewlecTB B Kkierke. lloanepikanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u ctpoeHre OeNKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHnnmble u 3aMEHUMBIE aMUHOKUCIIOTbL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOM MOJIEKyJbl (IIEpBUYHAS, BTOPUYHAs, TPETUYHAA U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKuEe CcBoicTBa OenkoB. buosiormyeckue
GyHKIIUU OEJKOB.



®epmentsl — Owuonormyeckue Karanmsatopbl. CtpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuu@uuyHoctsb. KodepmeHTsl. ButamMuHbI.
OTnunuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

YrneBompl:  MoOHOcaxapuibl  (TJTIOKO3a, pubo3a ©  JIe30KCHpHb03a),
aucaxapuipl  (caxaposa, JakTo3a) UM mosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOJIOB.

Jlunuael:  Tpurauuepuabl, ¢ocdonunuasl, crepounnsl. ['mapodunsHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yIJ€BOJIOB, OEJIKOB M JTUMUI0B KaK HICTOYHUKOB SHEPTUU.

Hyxkneunoseie xucnore: JIHK wun PHK. Hykmeornasr — wmoHOMEpSI
HyKJIenHOBBIX KUCTIOT. Ctpoenue u ¢pynkiuu JHK. Ctpoenune u dynknuun PHK.
Bunael PHK. AT®: ctpoenune u hyHKIIUH.

[{utonorus — Hayka o kierke. KiietouHas teopus — npuMep B3aUMOAECHCTBHUS
uzei u (akToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUeHUS KIETKH.

Knerka kak memoctHas >xuBas cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHyTasi HapyxHas mMeMOpana, monekynbl JJHK kak renermueckuii ammapar,
cUcTeMa CMHTe3a Oenka.

Tumsl KIETOK: »yKapuoTHuYecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpOCHHS TpoKapuoTHUeckor kieTku. Kierounas crtenka Oakrepuit. CTpoeHue
YKapHOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, >KMBOTHOM U
IpUOHOM KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAIUKC, UX
¢ynkun. [Inazmatuyeckas memoOpana, e€ cBoiicTBa U ¢pyHkiuu. L{luromnnazma u eé
opranounbl. OmHoMeMOpaHHbie opraHouabl kieTku: JIIC, ammapart I'onbmxw,
Iu30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWbl KIIETKWA: MHUTOXOHIPHUH, ILJIACTUJIBI.
[Ipoucxoxxknenne MUTOXOHIApUN u mnactua. Buasl mmactun. HememOpaHHbIe
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIIETOUHBIA IEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynatopHslid HeHTp KieTkH. CTpoeHue sjpa: siaepHas 000Jo0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCrIOPT BEWIECTB B KIIETKE.

JdemMoHcTpanuu:

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

Huarpammsbl:  «PacrpeneneHne XUMHYECKUMX DJIEMEHTOB B HEXXUBOU
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmupl u cxemsbl: «llepuognueckas TabnHMIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hykneunosbie kucnotsl. JJHK», «Ctpoenue Monexybl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOeHHE KMBOTHOU KIIETKW»,



«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKI,
«CTpoeHue sapa KIETKn», « YTIEBOIbD, «JIunuasn.

OO6opyioBaHHEe: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE I MPOBEACHHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATHHBIX KIIECTOK.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlaGoparopuas pabora Ne 2. «M3yyeHHe CTpOEHHUS KIETOK pacTEHUM,
KUBOTHBIX U OaKTepuil MoJi MHUKPOCKOIIOM Ha TOTOBBIX MHKpoOIpenaparax M HX
OTIHICaHUE.

Tema 4. ’KuznenesiTeJLHOCTH KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. AcCuMUIALUS (TIaCTUYECKUT OOMEH) U
TUCCUMUJISIIIUS (SHEPTETHUECKHiT OOMEH) — JBE CTOPOHBI E€IMHOTO TIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAaHUU
MeTaboJ3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpO(dHBIN U rerepoTpodHbIil. Ponbs hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®dortocunte3. CpetoBas u TemHOBas (a3pl  (oTocunTeza. Peakuuu
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3A IS KU3HU
Ha 3emuie. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XeMOCHHTE3. XEMOCUHTE3UPYIOUIUE OaKTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

DHepreTudyeckuii oOMeH B KIleTKe. PaciiemnieHue BellecTB, BBbIJIEIECHUE U
aKKyMYJIMPOBAaHHE DSHEPrud B KJIETKE. JTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KuciopogHoe OKHCIIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucIuTeNnbHOE bochopunmpoBaHue. D¢ddexTuBHOCTH
HEPreTHYECKOT0 OOMEHa.

Peakuun wmatpuyHoro cuHTte3a. [eHernueckas wuHdpopmanus u JIHK.
Peanuzanusi renerndeckoil wHGOpMAlMU B KIETKE. | €HETHYECKUM KOA U €ro
cBoiictBa. Tpanckpunims — Matpuunbiii cuate3 PHK. Tpancnsius — 6uocunres
Oenka. Ortanbl TpaHcasuuu. KomupoBanwe amuHokucior. Pons pubocom B
OouocuHTe3e Oemka.

Hexnerounsle hopmbl )KU3HU — BUpYChl. cTtopus oTkpeiTust BupycoB (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMSI M KU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepnodaru. bonme3Hu pacTeHmid, >KMBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BHUY) — Bo36yautens CIIN/a.
OOpatHast ~ TpaHCKpuWIILMsS, peBepraza W  uHTerpaza. lIpodunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.



JdemMoHncTpanun:

[Toptpetsl: H. K. Konsuos, . Y. MBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunel nutaHus», «Merabonuzm», «MuUTOXOHAPUS,
«OHepreTnyecknii oOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenre u QpyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuiit Koy,
«Bupycs», «baktepuodarn», «CtpoeHue u xu3HeHHbINH 1uka Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anuinkanuu «Yasoenue [IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKNY, MOJEb CTpyKTypbl JTHK.

Tema 5. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1IMKI, WM >KU3HEHHBIM 1MKA KieTku. MHTtepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B UHTepdaze. Perumkanusa — peakuus MaTpUYHOTO
cunre3a JIHK. Ctpoenne xpomocom. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JluniouaHBI W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosiOrMUeCKHEe OCHOBBI PAa3MHOXKEHUS W HWHIWBUAYAJIBHOTO  Pa3BUTHUS
OpraHu3MOB.

Henenue knetkn — muto3. Craauu murtoza. IIpoueccsl, nmpoucxonsiue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrHYECKUI CMBICT MUTO34.

[Iporpammupyemast ruGeshb KJIETKA — aromnTo3.

dopmbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe U mojaoBoe. Buabl 6ecnonoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- M MHOTIOKJIETOYHBIX,
cropoo0Opa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VcKyccTBeHHOE KJIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TooBOE pa3MHOKEHHE, €TO OTINYHS OT OECTIOIIOTO.

Meito3. Ctaguu Mmeiio3a. IIporecchl, Npoucxoasdiine Ha CTaauax Menosa.
[loBenenne xpomocoM B Menoze. Kpoccunrosep. buonormueckuii cmbici U
3HAYEHUE MeWo3a.

["ameTorenes — mporecc 0Opa3oBaHWS TOJOBBIX KJIETOK y IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHHKH U SUYHUKA. OOpa3oBaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CIepMaTOreHe3 M OBOIEHES.
OcoOEHHOCTH CTPOCHHS SAMIIEKIETOK U crepMaro3ouaoB. OIuio0TBOpEHUE.
[TapTeHnorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHUOHAIBHOE  pPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npo0sieHue, ractpyisiiusi, opraHorene3. IloctamOpuonanbHOe pazButhe. TuIb
NOCTAMOPHUOHANIBHOTO PAa3BUTHS: MpsMOe, HempsiMoe (JIMYMHOYHOE). BrnusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (haKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YpOICTBa.

Poct u pazButue pacrteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTaJANU Pa3BUTHSL.



JdemMoHncTpanun:

Tabnuipel u cxembl: «DOpMBI pa3sMHOXKEHHUSI OpPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BereratuBHOe pa3MHOXKEHUE
pacteHui», «Jlenenne xknetkn Oakrepuit», «CTpOEHUE TMOJOBBIX KIIETOK»,
«Ctpoenue xpomocombly, «Kierounbrii nukm», «Pemmukamus JJHK», «Murtos»,
«Menosy», «llpsmoe u HenpsaMoe pazButue», «l'amMmeroreHes y MIE€KONUTAIOMNX U
4enoBeka», «OCHOBHBIE CTA/IMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CriepMato30u1bl
MJICKOIIATAIOLIETO», «SUIEKIIeTKa MIIEKONUTAOMEro», «Kapuokunes B kinerkax
KOpEIIKa JIyKa», MarHuTHAasT MOJEJb-alIuiuKanus «JleieHue KIeTKn», MOJENb
JHK, monens MmetadazHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadoThI:

JlabopatopHas pabora Ne 3. «HaGmiopeHue MHTO3a B KIETKaX KOHYHMKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOMNpPENnapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydenwe CTpoeHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MHUKPOIIpENapaTaxp».

Tema 6. HacsieAcTBEHHOCTh 1 MK3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTuku. Poias nuronorun
¥ OMOpPHOJIOTUM B CTAaHOBJICHWHM TE€HETHUKH. BKiIam pocCHMCKHX M 3apyOeHBIX
V4EHBIX B pAa3BUTHE TE€HETUKU. MeTOolbl TEHETUKH (THOPUI0JIOrHYECKU,
HUTOTEHETUYECKHUM, MOJEKYJISIpHO-reHeThueckuii). (OCHOBHBIE T'€HETUYECKUE
NOHATHS. ['eHeTHYecKas CHMBOJIMKA, UCIIOJb3yeMasl B CXeMaX CKPEIIMBaHUI.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MonorubpumaHoe CKpemmBaHue. 3aKOH €IMHO-00pas3usi THOPUIOB TEPBOTO
nokoneHusd. IlpaBuno JQomMuHHpOBaHMS. 3aKOH pACIICIUICHHUS IPU3HAKOB.
['unoTe3a ynctoTel rameT. [1oJIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpellMBaHWe. 3aKOH  HE3aBUCUMOTO  HaclieJ0BaHUs
npu3HakoB.  l[UTOreHeTHMUecKMe  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyoliee ckpenmpanue. Mcnoab30BaHne aHATU3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIpEIeNIeHUsI TEHOTHUIIA OCOOH.

CueruieHHOe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HAcJIEAOBAaHUIO I'eHOB. HapylieHne cuenieHus reHOB B pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ eHETHUECKUEe KapThl.

['eneTuka nosia. XpoMOCOMHOE ONpeAeseHUE Mmoia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHelie opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHnunBOCTh. BUBI H3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCHENCTBEHHOM ~ M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON N3MEHYMBOCTU. BapualimoHHbIN psiJl M BapUallMOHHAS KPUBAS.



Hopma peaxkuum npusHaka. KonumdecTBEHHbIE M KAau€CTBEHHBIE NPU3HAKKM M HX
HOpMa peakiuu. CBoicTBa MOAU(PUKALUOHHON NU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIMYECKas, W3MEHYMBOCTh. KomOuHAaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTannoHHast U3MEeHYHBOCTh. Knaccudukaniys MyTanuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTalluii. MyTareHHble (aKkTOpHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaciencTBeHHOM n3meHunBoctu H. . BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3BMEHYUBOCTb.

['enernka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI T'€HETHKHU
YeJIOBEKa: TCHECAIOTHYCCKUM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISPHO-TEHETUUECKH. CoBpemeHHOE OTpEe/ICIICHUE r€HOTHUIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[P-ananu3a. HacnenctBeHHnble 3a0o0eBaHUsl 4YeEIOBEKa: TE€HHbIE OOJE3HH,
00Je3HN C HACJIEICTBEHHOW MPEpacoyioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
Comarnueckue U reHepatuBHble MyTauuu. CTBOJOBBIE KIE€TKH. I[IpuHUHAIBI
310pOBOr0 00pa3a >KU3HHU, AUATHOCTUKU, MPOPUIAKTUKHU U JICUSHUS] TeHETHUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYEHHE MEIUIUHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUH TeHETUYECKUX 3a00IeBaHHI YeI0BEKa.

JdemMoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAHME UM €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIUEIUIEHUs] M €ro LMTOr€HETUYeCKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JuruOpuaHoe  CKpeIIMBaHUE,
«llutonornyeckne  OCHOBBI  AUTHOPUAHOrO  CKpelMBaHus»,  «Meiio3y,
«B3auMozneicTBue aeNbHBIX TEHOB», «l'€HETMYEeCKHEe KapThl pPacCTEHUU,
KUBOTHBIX M 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIEHHOr0 ¢ TnoJioM», «KapuoTumbl YenoBE€Ka W IKMBOTHBIX», «Buabl
U3MEHYUBOCTHY», «MoaudukauroHHas W3MEHYMBOCTH», «HacnemoBanme pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue: MoAeIU-aIIMKalu «MOHOTHOPUHOE CKpELIUBAHUE,
«Hemonnoe nomuHupoBanue», «Jdurnbpumnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKPOCKON M MHKpompemnapar «Jlpo3zoduna» (HOpMa, MyTauuu
(dbOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «[" opox moCeBHOI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota Ne 5. «3ydeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y Ap030(d Uil Ha TOTOBBIX MUKpOIIpEnapaTax».

JlabopaTtopHas pabora Ne 6. «/3yueHne Moau(pUKAITMOHHOW W3MEHUYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.



JlaGoparopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uiisl Ha TOTOBBIX
MHUKpOINpenaparTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak Hayka M MPONLECC. 3apOKJICHHUE CEJNEKUIUH U JIOMECTUKAIIUS.
Yuenne H. . BaBumoBa o0 T1ieHTpax MPOUCXOXKJICHUS U MHOTroo0pasus
KYJBTYPHBIX pacTeHUuM. LIEHTpBl MPOUCXOXKAECHUS NOMAIIHUX KUBOTHBIX. CoOpT,
II0POJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBblii M MHIUBUYaJbHBIH OTOOPHI B
CEJIEKIIMM pPAacTEHWd M KUBOTHBIX. OIleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
ckpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpeliMBaHUE YHCTHIX JIMHUU.
['ereposuc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllUBaHUE — ayTOPUAMHT.
OtnanénHass rtuOpuauzauuss U €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYCHUE TOJUILIONIOB. JIOCTMKEHMSI CENEKUMH PACTCHUM, J>XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHONOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranmsmoB. Kierounas
nHKeHepus. Kiiertounble KyabTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiloHnpoBaHue BBICOKOIIPOMYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

DKkoJloruuyeckue W dthyeckue  npobiembl. MO —  reHeruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JemoHCcTpanuu:

[Toptpersr: H. M. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl 1 cxembl: KapTa «LIeHTpbl MNPOUCXOXKACHUS M MHOTr000pa3us
KYJBTYPHBIX pacTeHuil», «llopoasl toMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «OtnanéaHas rudpunuzaius», «Padboter akanemuka M. @. MBanoBay,
«Ilomumnounus», «OO0beKTH OuoTexHonorun», «Kinerounsie KyabTyphl U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TIOJ0OB U KOPHEIIJIONO0B JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repdbapuii «CenbpCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHIKEHUS CEJIEKIMUW PACTEHUU W
YKUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, JabopaTopuio
arpOyHUBEPCHUTETA WIM HAYYHOTO IIEHTPA)».



11 KIIACC

Tema 1. JBosrOMOHHAsE OHOJIOTHA.

[IpeanocbuUIKM BO3HHUKHOBEHHUS JBOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OMONOruM. BrnusiHue 3BOJIOIMOHHON TEOpUH HA pPa3BUTHE
OHMOJIOTMHU U APYTHX HaYK.

CBuzerensctBa HBoMOLMU. [lameoHTOMOrHYECKHE: TOCIIEN0BATEIBHOCTh
NOSIBJIEHUST BHUJOB B HaAJCOHTOJIOTMYECKON JIETOIMMCH, MEPEXOAHBIE (POPMBIL.
buoreorpaguyeckue: cxoacTso U paznuuue (payH U (paop MaTEPUKOB U OCTPOBOB.

OMOpUoONOrMuecKue: CXOACTBA W pa3iuuus SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTWYHBIE, AHAJOTWYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpPraHU3MOB.

OpomounoHHas teopuss Y. JlapBuHa. Ilpeanochuiku BO3HUKHOBEHMS
JapBuHM3MA. J[BIDKyIIME CHUJIBI 3BOJIONMU BHIOB Mo JlapBuHY (M30BITOUHOE
Pa3MHOXKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT MU3MEHUYUBOCTD,
O0opb0a 3a CyIleCTBOBAaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonuu (CTD) u €€ OCHOBHBIE TTOJIOKEHHUS.

Mukpossomonus. [lomynsanns kak equHNLA BUAA U IBOJIOLHAH.

JBuxynire cuibl ((hakTopbl) SBONIONUHM BHIOB B IpHUpoje. MyTallMOHHBIHI
IpoLEecC W KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsnnoHHBIE BOJIHBI U Apel(
re”oB. M3oisanms u Murpanus.

EctectBennbiii oTO0p — Hampapisitonmii  (Gaktop sBomonuu. DopMel
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCT OPraHU3MOB KakK pe3ysbTaT 3Bomtonuu. lIpumepsr
IPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(o3bl U HANO-aAaNTaluu.

Bun wu  BugooOpazoBanue. Kpurepum Buga. OcHOBHbIE  (QOpPMBI
BUI000pa3oBaHus: reorpaduueckoe, SKOI0rHuecKoe.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  puUIETHYECKas, JUBEPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMoCTh 3BOIIOLUY.

[IponcxoxaeHne OT HeCIeNMAIN3UPOBAHHBIX IpeakoB. lIporpeccupyronas
crienManu3anvs. AganTuBHas paguanus.

JdemoHncTpanum:

[Toptpetst: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiuiep, A. H. CeBepios.

Tabnunp! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiie», «3apo/bIIn
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukcy, «Popmbl  OOpbObI 32
cyliecTBoBaHue», «EcTtecTBeHHBI 0TOOpY, «MHOrooOpasmue COpTOB PACTEHUII,
«MHorooOpasue  mopos  KUBOTHbIX»,  «llomymsmuwm»,  «MyTauuoHHas
U3MEHUYUBOCTH», «Apomopdo3bl», «Mnumoanantanum», «OOwmas gereHepanus»,



«/IBmKymme cunsl dBomonum», «Kapra-cxema wapmpyra nyremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucrnocobeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOIOTHYECKOE BUIO0OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
HaOOp TUIOAOB M ceMsH, Kosuekuus «lIpumepbl 3aluTHBIX MPHUCTIOCOOICHHUM Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIIPABIEHUS 3BOJIIOLUNY», O0OBEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, koyuiekKuus «DopMbl COXPaHHOCTH
UCKOIIAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammukanus «llepekpéct
XpoMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtne
JSATYUIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (GOpMbl KPHUILEB U
OKpacKu Tena).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanve npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE H pPa3BUTHE KU3HHM Ha 3em.ie.

JlonaydHble TPEACTABICHHUS O 3apOKACHUM >KW3HUA. HayuHble Tunoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emie: a0uoreHes M NaHCHepMus. XHUMHYECKas
HBOMIOIUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW ABONMOLNK. HavanpHble 3Tansl
ouonoruueckoi ssomouuu. I'nnoresa PHK-mupa. ®opmupoBanrne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX I'PYII AKUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeiickas u
npotepo3oiickas dpel. Ilameosoiickas 3pa u €€ TepuoAbl: KEMOPHICKHM,
OPAOBUKCKUU, CHITYPUUCKHM, TEBOHCKNI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Meso301icKas 3pa u €€ nepruoabl: TPUACOBBIN, FOPCKNAN, MEJIOBOU.

KaliHo3oiickags »3pa W €€ mNepuoibl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPONOT€HOBBIN.

XapakTepucTuka KiIuMaTa U IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE ATallbl
HBOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO Mupa. ApomMop¢o3bl y pacTeHUN u
XKUBOTHBIX. [losiBIEHME, paclBET U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECcKOTO0 MHpa KaK OTpaKEHUE HIBONIOUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK HayKa. PazButue npeacraBieHui o
IIPOUCXOXKJICHUH 4YeJoBeKa. MeToasl H3ydeHHs aHTpororenesa. CxoactBa u
pa3IMyKs 4EJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.



HBwxyme  cuibl  (dakTopbl)  aHTpomoreHe3a.  HacnenctBeHHas
U3MEHYMBOCTh UM €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYIHI TPyJa, MBIIUICHUE, PEUb.

OCHOBHBIE CTAaJIMM U BETBH 3BOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymensli, YenoBek npsaMoxonmdammi, YenoBek HeaHAepTaIbCKuM, Yenoek
pazymHbld. HaxolIku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb
pacrnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOM]IHAA
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOUJHAsS
(a3maTcko-aMepukaHcKkas).  YepTl  NPUCHOCOOJEHHOCTH  MpEICTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHHWsA. EJIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacuszma.

JdemoHcTpanuu:

[Toptpets: ®. Peau, JI. Tlactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHne CoyiHEUHOM cuctembl», «Pa3BuTue
OpraHnyeckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHass CHUCTEMa OPraHUYECKOrOo MUpPay,
«CpaBHEHHE AaHATOMHYECKHX YE€pT CTPOCHHUSA YEJIOBEKa W YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKHX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «JpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeuecKrue pach.

O6opynoBanme:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAaHJEPTAJIbLA, KPOMAaHbOHIIA), CIICTIKK WJIU
U300pKEHHUS] KAMEHHBIX OpYJIUd MEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIMIEPHI,
pyoOuna, ckpebna), TeOXpoHOJOruueckas Tabnuua, KoJeKuus «DopMel
COXPAaHHOCTH MCKOITA€MbIX KUBOTHBIX U PACTCHUIN».

JlabopaTtopHblie U npakTHYecKHe PadoThI:

[Tpaktrueckas padota Ne 1. «M3yueHue nckomaemMbIXx OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUJIEKIIUSAX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUYECKUN My3€l).

Tema 3. Opranu3msl ¥ OKpYy:KaomIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJaud U pa3Jesbl 3KOJIOTHMH. MeTOoIbl SKOIOTHYECKUX
UCCIIEOBAaHUM. JKOJIOTUUYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Okonorudeckue ¢akropel. Kriaccuduxamums skonornyeckux (HakTopos:
abnotnyeckue, OUOTHUYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPTaHU3MBI.



Abuotnyeckue (akTOpbI: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTONEPUOAN3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornyeckue puTMsl.

buotnueckne  (QaxTOpHI. Bunet  OuoTHMUeckMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIIUA, XUIIHAYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepamus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHEe OWOTHUYECKUX B3aUMOJECUCTBUM I CYIIECTBOBAHUSA
OpraHU3MOB B MPUPOJIHBIX COOOIIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKHU monyjsiuud. OCHOBHBIE IMOKa3aTeiau
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpanus. JJmHaMuka YucIeHHOCTH MOMYJISIIUU U €€ peryJsius.

JdemoHcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabmunpr u cxemsl: kapta «I[Ipuponnsie 30ub1 3emun», «Cpenbl 0OUTaHUS
opranu3mMoB», «®oronepuoansm», «llomymsamuny, «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJSUnU UHDY30puu-Tyhenbkuy, «llumieBbie nenm».

JlaGopaTopHble H MpaKTHYECKHEe PadoOThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonornyeckne 0COOEHHOCTH pPacCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaGopartopHas padota Ne 4. «Bnusinue cBeTa Ha POCT U Pa3BUTUE UYEPEHKOB
KOJIeyCay.

[Ipaktuueckas padota Ne 2. «I[Toacu€T MIOTHOCTU MOMYJISALUNA pa3HbIX BUJIOB
pacTeHU».

Tema 4. CooO1ecTBa 1 IKOJI0rHYECKHE CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBa,
IPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momuHantsl. CBsizu B
OUOILIEHO3E.

Okoyoruueckne cuctembl (dkocucteMbl). [loHaTne 00 »3KOCcHUCTEME U
ounoreoneHo3e. @OYHKIUMOHAIBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBOpoT BEUIECTB U MOTOK YHEPTUU B SKOCHUCTEME.
Tpoduueckue (muiLeBble) YPOBHU OKOCUCTEMBbI. [luieBbie LieNmu U CETH.
OCHOBHBIE TIOKa3aTENIU SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKHE
OUPAMUIBL:  TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccHus.

[IpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCUCTEMA XBOMHOTO
VI IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonornueckoe u X034iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrop ycroilunmBocTH 3kocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3Hoo0pasus Ha 3eMIie.



VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, cocTaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rn00anpHOW 3KOocUCTEMBL. JlMHaAMuyeckoe paBHOBECME U oOOpaTHas CBsA3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTPONOTeHHbIE U3MEHEHHs B Ouocdepe.
I'nmo0anbHbIE IKOJIOTUYECKUE TPOOIIEMBI.

CocyuiecTBoBaHHE PUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3usa Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yIOpaBICHUS TNPUPOAHBIMU pecypcaMH M HX HcCHoib3oBaHue. JlocTikeHus
OMOJIOTMH U OXpaHa MPUPObI.

JdemoHcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpr u cxemsl: «Ilumessie nenu», «bUoOEHO3: cOCTaB U CTPYKTypay,
«IIpupoansie coobuecTBay, «llenu nuraHus», «IOKOJOTMYECKass NHpPaMUay,
«buocpepa u yenoek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO JiEca», « IKOCUCTEMA
XBOMHOro  jeca», «buomneHos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JEWCTBHA Ha  IpuUpony», «BaxHeummMe HMCTOYHHUKHU
3arpsi3HEHHS] BO3[yXa U TPYHTOBBIX BOI», «[louBa — BakHeWIIas cOCTaBIAIOIIAs
ouocoeps», «Pakropbl aerpagauuu nousy, «llapHukoBelid 3gdex», «DakTopbl
paIMoaKTUBHOIO 3arpsi3HeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBII d3KpaH Ouocdepb»,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoae».

ObopynoBanue: Mojenb-anIuKanus « TUIUYHbIE OMOLIEHO3bl», repOapuii
«PacturenbHble coolmiecTBa», kKomulekunu «buonenosy, « Bpeaurenu BaxkHenmmx
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJbTYp», TIepOapuu M KOJUIEKLIMHM PpPACTEHUH U
KUBOTHBIX, MPHUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BHUJA,
Kpacnas kuura Poccuiickoit @enepanuu, H300paKEHUS OXPaHIEMBIX BHUIOB
pPacTeHUN U )KMBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornmacno ®I'OC COO, ycraHaBnuMBalOTCI TpeOOBaHUS K pe3yibTaTaMm
OCBOCHMsI  OOydalOUIMMHCA HpPOrpaMM  CpeJHero oomero o0pa3oBaHUA:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJIbTATOB OCBOCHHUs Npenmera «buomorus»
BBIJICJICHBI CIIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOUIMMUCS POCCUHCKOM
rpakIaHCKOW MJAEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOINPE/IENICHUI0, HajJu4yhe MOTUBAIIMM K  OOY4YEeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJIOTHYECKOTO
3HAHWS, TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOTMYECKOTO  O0pa3oBaHWs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE MIJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeameTa «bUOIorus» JOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JESATEIHPHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYyXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMHM, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMHU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIIECCaM CaMOMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW TMO3UIUMU JUYHOCTH, NATPUOTU3MA,
YBaKEHHS K 3aKOHY U MPABOIMOPAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aUMHOTO YBa)KEHHUsI, OCPEKHOrO OTHOUIEHUS K KYJbTYPHOMY HAcCleAUI0 U
TpaJMILIMsIM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY>Karollen cpeje.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00YYarONUXCsl pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEN JUYHOCTHU, CUCTEMOM LIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTBITa U OMBITA JIEATEIIBHOCTH B MPOIECCE peal3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATENBHOUN ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEeHa POCCUICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBaKCHUE
3aKOHA U IIPABOIIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JAEATEIIBHOCTA TMPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATh B CBOUX JEUCTBUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJICH C pa3HbIMU YOEKIACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHWYECTBY B IMPOLECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHHUIO OIMOHEHTOB NpPHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTH MEPEN]
Ponunou, ropmpoct 3a CBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IMPUPOJTHOMY HACIIEAUIO U TAMSITHUKAM MPUPO/IBI,
JNOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBIIEHUE U
pa3BuUTHE OHMOJOTHUU, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujelHas yoexXIEHHOCTh, TOTOBHOCTh K CIHYKEHHIO M 3amuTte OTeuecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOECHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POIUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHUM C
TpaguuuamMu HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHWE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOILICHUI;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3ACHCTBHS KUBOI MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH Ka4eCcTBa TBOPUECKOM JINYHOCTH;

5) ¢usuuyeckoro BocnuTaHusA, GOPpMHPOBAHMS KYJbTYPbl 3[I0POBbS U
IMOIMOHAIBHOIO 0J1ArONOJTyYHs:

NOHMMaHHWE W pealu3anus 370pOBOro W 0e30macHoro obpasza >KU3HU
(310poBO€  THUTaHHWE, COONIOJCHHME TUTHCHUYECKUX TPaBHJI U HOPM,
cOaIaHCUPOBAHHBIN PEXUM 3aHSATUH U OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTH), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUYECKOMY U IICUXUYECKOMY 3710POBBIO;

NOHMMAaHHWE IEHHOCTH TPaBUJ HMHAWBUIYATbHOTO M  KOJUIEKTHBHOTO
0€30IacHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TOCIEACTBUNA W HENPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

6) TPy10BOTr0 BOCIIUTAHUS:

TOTOBHOCTD K TPYZY, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTUBHOM JAEATEIbHOCTH TEXHOJIOTMYECKOM M COIMAIBHOM
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITNIOJIHATH TaKYIO IE€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaMm MpodeccnoHaTbHON NesSTEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U peasn30BbIBATH
COOCTBEHHbBIE KU3HEHHBIEC IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpPa30BAHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS :

HKOJIOTUYECKU IEIeCO00pPa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: NPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OIEHKM HMX BO3MOXKHBIX TOCIEACTBUNA s
OKPYXaroUEen Cpebl;

OCO3HaHHE TJ00aJTbHOTO XapaKTepa SKOJOTMYECKHUX MpoOieM U MyTed HX
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWS W YMEHHsS TpU pEIIeHUHu NpoOJieM, CBA3AHHBIX C palOHAJIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIOJIEHHE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIpaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B HSKOCHUCTEMAaxX, OXpaHy BHJIOB,
KOCHUCTEM, Orochephl);



AKTUBHOE  HEINPUATHUE JEWCTBHUM, NPUHOCAIIMX BPEHd  OKpPYXKaroUeu
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATh HEOJArONpPUATHBIE SKOJOTMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4ME Pa3BUTOIO KOJIOTMYECKOTO MBIIUICHHMS], YKOJIOTUYECKON KYJIBTYpHI,
OIIBITA NEATEIBbHOCTH DKOJIOTHYECKOU HaIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II0O3HABATEJIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHYECKOMN IESATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE creuu(UuK OHONOTHMH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PAIMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpEJCTaBICHUS 00 OKPYXAalolleM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YENOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUM IpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieyeHruss HOBOTO YPOBHS Pa3BUTHS MEAHUIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb  PECypCHble  NPOOJIEMBI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieueHnst  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJb30BAaHUIO TMPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OMOJOIMYECKMX 3HAHUUW B LEIAX
NOBBILIEHUS] OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHON IPaMOTHOCTH OOydYarommxcs, GopMupyemoi
U U3Y4eHUH OUOJIOTHY;

IIOHMMAHUE CYLIHOCTH METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHMs JJI1 aHalu3a H
OOBSICHEHUS SBJICHUN OKPYKAIOLIEr0 MUpa U MPOUCXOIALIMX B HEM M3MEHEHMI,
yMEHHE JejlaTh OOOCHOBAHHbBIE 3aKIIOUYEHHUS Ha OCHOBE HAy4HBIX (DaKTOB H
VMMEIOLIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWOJIOIMYECKHUE 3HAHUS Ui
pelIeHns MpoOJIeM B pealIbHbIX )KU3HEHHBIX CUTYalUsIX;

OCO3HaHUE I[IEHHOCTH HAy4YHOH JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IOJIyYEHHIO HOBBIX 3HAaHUN MO OHOJOTUH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMs ydyeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIHUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHOCNU(PUKY METOMOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIECC,
cucTeMa, HayudHbIH (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HAOJIOJICHUE,  WM3MEpPEHHE, OSKCIEPUMEHT U  JPYrux),
YHUBEpCAIbHBIC Yy4eOHBbIC JCUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIC,

peryJIsITUBHBIC), obecrnieynBaroIIne dhopMupoBaHue (hyHKITMOHATILHON
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYarolIuXxcs, CIOCOOHOCTh
o0yJarmuxcs MCTIONb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE ydeOHbIE JCHCTBUS B
ITIO3HABATEIILHOM U COLMAJIBHOM ITPAKTHUKE.

MertanpeaMeTHble pe3ysbTaTbl OCBOEHMsI IMPOTPAMMBI CPEJHETO OOIIEro
00pa30BaHUsl TOJKHBI OTPaXkaTh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU MO3HABaTeJIbHbIMH
ACHCTBUAMM:

1) 6a30Bble JIOrHYecKue JeHCcTBHS:

CaMOCTOSITENIBHO  (DOpPMYNIMpOBaTP U aKTyaJU3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPHU OCBOCHHM 3HAHWI MPUEMBI JIOTMYECKOIO MBIILJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOrMYECKUX MOHATUH (BBIIEIATh UX XapaKTepHbIE NPU3HAKHU, YCTAHABIMBATH
CBSI3M C JPYTUMHU MOHIATHIIMMU);

ONpENEeNATh LEIN JEATEIIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEpUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE MOHITUS ISl 0ObSICHEHUs (DAKTOB U SIBICHHIA
YKUBOW TIPUPOJIBIL;

CTPOUTh JIOTMUECKHUE paACCYXACHMsS (MHIYKTUBHBIC, IEAYKTUBHBIE, IIO
aHAJIOrMM), BBIABISITH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B pPaccMaTpPHUBAEMBIX
SBJICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIIOUCHUS;

PUMEHSATH CXEMHO-MO/IEJIbHBIE cpencrtea Ui IIPEICTABICHHUS
CYILIECTBEHHBIX CBS3€H M OTHOLIEHUM B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a



TakK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbl C YUETOM aHaIN3a HUMEIOIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TOCTIEACTBUN AESTEbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJEHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHHE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npodjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJIOB PEILICHHS MPAKTHUECKUX 3324, IPUMEHEHHUIO
pa3IMYHBIX METOJI0B MTO3HAHUS;

UCIIONIb30BaTh pa3jHyHble BUABl JEATEIBHOCTH MO TMOJIYYSHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalnH, MPEOoOPa30oBaHUIO M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYaIlUsX, B TOM YKCJIE MPH CO3JaHUH YUEOHBIX U COLUATBHBIX MPOEKTOB;

(dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSMU M METOJJAMH;

CTaBuUTh W (opmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIIAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJIM3MPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pPEeLIeHHs, HAaXOAWTb apryMEHTHhI JJS JOKa3aTeJIbCTBa
CBOUX YTBEPXICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHaAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ PpELICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSAX;

JaBaTh OLICHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITH 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEJCTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHWS B TMO3HABATEIbHYIO M MPAKTHUECKYIO O0JIacTH
KHU3HEIEATEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3aa4H, JOMYCKAIONINE aTbTepPHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpPMALIUU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIOMYJSIPHOW JHTEparype, OWOJIOTHYECKUX CIIOBapsAX W
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHanM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MIPEACTABICHUS, KPUTUYECKH OI[CHUBATH
e€ I0CTOBEPHOCTh U HEPOTUBOPEUYHUBOCTE;

dbopMyIMpOBaTh 3aNPOCHl U MPUMEHSATH PAa3IUYHbIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQPopMaIu, He0OOXOAUMOMN JISI BBIMTOJHEHUS] YUEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ounosiornyeckor uHGpopmaluu (CxeMbl, Tpa@uku, TUarpaMmbl, TaOIUIbI, PUCYHKH
" Jipyroe);

UCTIONIb30BaTh HAy4YHBIA S3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OuoJoruyeckom HHPOpMaLME: MPUMEHATh XUMHYECKHEe, (QU3nYecKue u
MaTEeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaClO3HABaHWSA W 3amMUTHl  WH(OpMaIuwy,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHM e CTBUSIMU:

1) o61eHme:

OCYIIECTBIISITh KOMMYHUKAITUHN BO BCeX cpepax KM3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOT€ WJIM JIMCKYCCHUM MO CYIIECTBY 00CYXAaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIBHO BBIMIOJIHEHUS TpeiaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajiora Wi JUCKYCCHH);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHHs, TOHWMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJICTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBUS, MMOHUMATh
HAaMEPEHUS IPYTUX JIOJEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppPEKTHOU popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHsI C HCIIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHON
paboThI MPH PEIICHUU OUOJIOTHYECKON POOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOIEHCTBUSI IPU PEIIeHUH Y4eOHOMU 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUU € Yy4ETOM OOMIMX
MHTEPECOB M BO3MOXXHOCTEH KaX/I0Tr0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM  COBMECTHOW  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOpPJIMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISATh IUIAH JICWCTBHM,
pacrpenenarth poid ¢ Y4E€TOM MHEHHM Yy4YacTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJa M KaXXJOTO YYaCTHHKAa KOMAaHIbl B
00wt pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/ularartb HOBBIE IIPOEKTHI, OLIEHWBATh HJEH C TO3WLHAM HOBW3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIUATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJssTUBHBIMU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABJICHHUS NpoOJIEeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHbIX CUTYaAIUX;

BbIOMpaTh HAa OCHOBE OHOJOTWYECKUX 3HAHUN IIEJIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSAX M MOCTYIKAax 110 OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIBHO OCYILIECTBIISITh MO3HABATENIbHYIO NESTEIbHOCTD, BBISBIATH
npo0eMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHOU
JEATEIBHOCTH U JKM3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IUIAH pPEIICHHs MpoOieMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEU U MIPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieNaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKON HPYIULUMU B
pasHbBIX O0JAacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSIM;

BJa/JeTh  HABBIKAMU  [IO3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB W
OCHOBaHMI, MCMOJIB30BaTh MPUEMBI pedeKCUM JJid OLIEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMETh OILIEHWBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaJIU3€ pPe3yJbTaTOB
NESATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHThl [JPYI'MX IpU aHaIu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MIPABO JPYIUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynpTaThl OocBoeHus nporpamMMmel COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUIbI EATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3jMuYHbIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B PEaJIbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenMerHble
pE3yNbTaThl NPEACTABICHBI IO F0aM O0yUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI ydeOHOro mpeameta «buonorus» ¢ 10
KJlacce JI0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAy4YHOIO MHPOBO33PEHHMS, O BKIJIAJE POCCHUICKHUX WU
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B PAa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3aj1a4;

YMEHHE DPACKPBIBATh COAEpKAHME OMOJIOIMYECKUX TEPMHUHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB U NpEeBpallCHHE
DHEPrUMr), TOMEOCTa3 (CaMOperyJssiius), YPOBHEBAs OPraHU3aLUsl JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHNE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JIaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTPaJibHasg JOrMa MOJIEKYJIApHON Ouosiorun), 3akoHbel (I
Menpens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOrooopasus u
MPOUCXOXKICHUs KyJIbTYpHBIX pactenuii H. M. BaBuiona), onpenensiTe TpaHUIIbI
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOIAMHU HAYYHOTO MO3HAHUS B OMOJIOTHHU: HAOIIOJCHNUE U
ONMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB U SIBJIEHWW, OpraHU3alys U IPOBEICHHE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMIKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJTYYECHHBIX



pe3yabTaTOB, MCMHOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATH CYHIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALIEHUS 3HEPIUU B KIETKE, (pOTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUIYaJbHOTO PpA3BUTHUS OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHSAThH IOJIyYEHHbIE 3HAHUS U1 OOBSCHEHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBJICHWM, JJI NPUHATUSA MPAKTUUECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJplo o0ecreyeHus Oe30MacCHOCTH CBOEro 3/0pOBbS U 30POBbS
OKPYKAIOIIMX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
IPUPOJIHON cpese, MOHMMAHUE HEOOXOAMMOCTH HCIOJIBb30BaHUS JOCTHKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEeHETHYEeCKHe 3aJayd Ha MOHO- H
OUTUOPHUIHOE CKPEIIMBAHME, CLEIMJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTHMOPHUIHOTO CKpEIIMBAaHMs AJIsl MpencKa3aHUsl HacleJOBaHMs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1A0OPAaTOPHBIE M MpPaKTHUECKHE paboThl, COOIIOAATH
npaBuiia npu padoTe ¢ yueOHBIM U J1aOOpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATh HH(MOPMALHIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MACCOBOM MH(OpMaLMK, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OMOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHMCbMEHHBIE U YCTHBIE COOOIIEHMUS,
0000111251 OMOJIOIrMUYECKYI0 MH(POPMALIUMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN anmapar OMOJIOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS E€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHs, O BKJIaJ€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3aj1a4;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOIMYECKHX TEPMHUHOB M IOHSITHIA:
BUJ, TIONYJIALNS, T€HO(OHM, 3BOIIOLUS, ABMKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLNH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pAa30BaHHE, SKOJIOTHUECKHE (PAKTOPHI,



IKOCHCTEMa, MPOJAYLEHTbI, KOHCYMEHTBHI, PpEAYyLEHThl, LeNu MUTAHUA,
HKOJIOTHYECKas pamMua, OMoreoeHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTMYEeCKHe TEeOpUH (IBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsS DBOJIOIMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoziactBa K. M. Bboapa, uepemoBaHusi TJaBHBIX HANpaBICHUA WU
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mocepe B. U. Bepranckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTHUN: HAOIIOACHHE U
ONHMCAaHUE JKUBBIX CHUCTEM, MPOILIECCOB W SBJICHH, OPraHMU3AIMs W TIPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISABICHHE
3aBHCHUMOCTH MEXAY HCCIEIyEeMbIMI BEIWYMHAMH, OOBSICHEHHE IMOJYyUYEHHBIX
pe3yabTaTOB, MCMHOJIb30BAHHBIX HAYyYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICTATh CYIIECTBCHHBIC MPU3HAKH CTPOCHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJSALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAYIECHTOB,
OMOreoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHCHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TOJIYYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHHM, /ISl MPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TeNplo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsI M 3I0POBBSA
OKPYKAIOIIMX JIOACH, COONIIOIEHUSsI HOPM IPaMOTHOTO TIOBEJICHUSI B OKpY KaroIen
IPUPOJIHOM cpene, MOHMMAaHUE HEOOXOIWMOCTH HCIOJb30BaHUSA JOCTHIKCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAallMOHAIEHOTO TIPUPOIOTIOIH30BAHHS,

YMEHHE PeIIaTh dJeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MepPEeHOCca BEIIECTB U IHEPTHUU B HKOCHUCTEMAaX (LIeMH MUTaHUs);

YMEHHE BBIMOIHATH J1A0OPAaTOPHBIE M MpPaKTHUYECKHE paboThl, COOIIOAAThH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPIPETUPOBATH HH(OOPMAIIHIO
OMOJIOTMYECKOTO  COJCP)KAHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MAacCOBOW MH(pOpPMALIMU, HAYYHO-IIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTb  TIJI0OaldbHBIE  SKOJIOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHMUS,
00001ast OUOIOTHUYECKYI0 MH(POPMAITUIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh OHATUHHBIN anmapar OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo yacos DJIeKTPOHHbBbIE
HaunmeHnoBanue pa3jieoB U TeEM nudpoBbie
Ne ni/m P Konrtpoubnbsie IIpakTnueckue (upp )
NporpamMmbI Bcero oOpa3zoBarTe/ibHbIE
padoThI padoTshI
pecypchl
but6mmoreka [IOK
1 b 2 0.5
HOJIOTITT Kk HayKa https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U UX OpraHu3aIys 1 buGnnorexa LIOK
P H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
4 IKH3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PasmMHOkeHNE 1 MTHAMBUAYAJIbHOE Pa3BUTHE 5 1 bubnmoreka [JOK
OPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U UBMEHUYMBOCTh 2 15 bubnuotexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KJIACC

Kosn4yecTBo yacos DJIeKTPOHHBbIE
HaunmMmeHoBaHue pa3aeiioB U TeM uudposbie
Ne ii/m P Konrpoabnsie IIpakruueckue (pp )
NMpPorpamMmbl Bcero o0pa3oBarTe/ibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
! IBOMOUKOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE )KU3HU HA 9 0.5 bu6muoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OprauusMel 1 OK aroIas cpena 5 1 bubnmorexa LOK
p Py Karotl pe https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo00111ecTBa ¥ DKOJIOTHYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f41ccT4
but6mmoreka [IOK
P 2
> C3CPBHOC Bpems https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KosnyecTBo yacos JJIeKTPOHHBbIE
uuppoBbIe
Nen/m  Tema ypoka Kourpoabnbie IIpakTuyeckue p
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThbI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KUBOUW TPUPOIBI.
) [TpakTrueckas padora Ne 1 | 0.5 bubnnorexka [HOK
«Mcnonp30BaHre pa3IMYHBIX METOJIOB MPU ' https://m.edsoo.ru/863e6122
W3YYCHUH OUOJIOTUYECKUX OOBEKTOBY»
3 buonornueckue cucTemsl, MPOLIECCHI U UX | bubnmoreka [JOK
A3YYECHHE https://m.edsoo.ru/863e6564
4 XuMUYeCcKu cocTaB KJeTku. Bona u ) bubnmuorexa [JOK
MHHEPAIbHBIE COJIA https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 b .C 0 1
CITCH. T-OCTAB H CTPOCHHE DETKOB https://m.edsoo.ru/863e6b72
depMeHTHl — OHUOJIOTHYECKHE
karanuzaropsl. JlaboparopHas padota Ne 1
6 «M3yueHne KaTaIuTHYECKON aKTUBHOCTH 1 0.5 bubmmorexa [OK
ye ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl WK
KaTasasbl)»
bu6mmoreka [JOK
7 v I 1
[TICBOABL. JIHITHART https://m.edso0o.1ru/863e6870
b K
8 Hykneunosbie kucinorsl. ATD 1 nommorexa 110

https://m.edsoo.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

HCTOpI/IH 1 MCTOABI U3YUYCHUA KIICTKU.

bu6mmoreka [JOK

? Knerounas Teopus https://m.edsoo.ru/863e6e88
10 KneTka kak 1ieinocTHas )KvuBasi cuctema
CtpoeHne 3yKapuoTHYECKOM KIIETKH.
Jlaboparopnast pabota Ne 2 «M3yuenue Bbubmmoreka [JOK
11 CTPOCHUS KJIIETOK paCTeHUM, KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpu0OB U OaKTEepUi MO MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUE)»
bu6mmoreka [IOK
12 OOMeH BelecTB Ui METa00IU3M hitps://m.edsoo.rw/863e766¢
bu6mmoreka [IOK
13 PorocuHTes. XemocHHTes https://m.eds00.ru/863¢7¢98
. bu6mmoreka [IOK
14 InepreTHeckuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKH. [{eneHune KIeTKu.
Muto3. Jlaboparopnast pabota Ne 3
15 «Habmronene MuTO3a B KJIETKAX KOHUYMKA 0.5 buGnnorexa LIOK
https://m.edsoo.ru/863e7dc4
KOpEIIKa TyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocunTtes 6enka. Peakius MaTpuaHOTO bubnnorexka [HOK
CUHTE3a https://m.edsoo.1ru/863e796¢
bu6mmoreka [IOK
17 Tpaucspst — duocunres Genra https://m.eds00.ru/863¢796¢
bu6mmoreka [IOK
18 Hexnerounsie GopMbl )KU3HU — BUPYCHI hitps://m.cdsoo.ru/863¢7540
bu6mmoreka [JOK
19 ®opMBbl pa3MHOXKEHHUSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
20 Meiio3 bu6mmoreka [IOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edsoo.ru/863e7{4a

OOpazoBaHue U pa3BUTHE MOJOBBIX KIETOK.
OmnonorBopenue. JlabopaTtopnast pabora No

bubmmoreka [JOK

21 4 «M3yueHue CTpOeHHS MOJOBBIX KIETOK HA 0-5 https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIIpernapaTax»

22 NuauBuyanbHOE pa3BUTHE OPraHU3MOB bubmorexa [JOK

https://m.edsoo.ru/863e8436

” ['eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U bubmmoreka [JOK
W3MEHYNBOCTH https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTH HACIEAOBAHUS IPU3HAKOB. bubnnorexka [JOK
MoHOTHOpHIHOE CKPEIUBAHUE https://m.edsoo.ru/863e8878

’5 JluruOpuHOE CKpeIuBaHue. 3aKOH bubnnorexka [HOK
HE3aBUCUMOI0 HACIIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863¢89a4
CuernuieHHOE HAcIe10BaHKE MPU3HAKOB.

Jlaboparopnas padota Ne 5 «M3yuenue
26 pesyniTaTIz)B M(f)HOFI/I6pI/I,I[HOFO I/}I’q 0.5 bubmmorexa [TOK
https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MUKpOIIPENapaTax»»

7 I'eneruka nomna. HacnegoBanue npu3HakoB, bubmmoreka [JOK
CIIEIJIEHHEBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
n3MeHYuBOCTh. JlaboparopHas padora Ne 6.

28 N3ydyenne monudukamoHHON 0.5 buGnnorexa LIOK

https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, IOCTPOCHHUE BapUALITMOHHOTO
psAlla U BapUallUOHHOW KPUBOW)
HacneacTBenHast ”3MEHYUBOCTb.
29 Jlaboparopnas pabota Ne 7. «AHanu3 0.5 bubmmorexa [OK

MYTaIHi y 1po30QHIIbI Ha TOTOBBIX

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MUKpOIpenaparax»

30 ['enetuka yeaoBeka 1 bubmorexa [JOK
https://m.edsoo.ru/863e8d78
PesepBHbIit ypok. O6001IeHNE TTO TeMe
31 «HacnencTBeHHOCTh U UBMEHUYUBOCTH 1
OpraHUu3MOB»
bubnmuorexa [JOK
32 Ceneiuint Kak Hayka it potece ! https://m.edSO(I)_.Iru/863e9214
13 MeTobl U JOCTUKEHUSI CENIEKLIMU PACTEHUI ) bubnnoreka [JOK
M YKMBOTHBIX https://m.edso00.ru/863¢9214
34 buoTexHosorus kak orpacib NpOU3BOACTBA 1 bubmorexa HOK
https://m.edsoo.1u/863e¢9336
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosunvecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuseckue u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoTsbI
pecypchbl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
) Uctopus pa3Butus npeacTaBieHun 1 bubnnorexka [HOK
00 3BOJIIOLIHH https://m.eds00.ru/863e¢9570
bu6mmoreka [IOK
3 Muipoososmows ! https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sJeMeHTapHas
€MHMIIA BUJIA Y SBOJIIOLUH.
4 JlaGopaTtopHnast pa6ota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99¢c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBmkyime cuitbl (371€eMEeHTapHBIC | bubnnorexka [HOK
(haKTOPBI) IBOTIOIIUA https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBenHbIit 0TOODP 1 €10 GOpMBI 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ynbTatel HBOTIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
. BHU000paszoBanue. JlaboparopHas | 0.5 bubnnorexka [HOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpPraHu3Ma U e
OTHOCHUTEIIEHOTO XapaKTepar»
2 HampaBnenus u nytu | bubnmoreka [JOK

MaKpO3BOJOIHNHN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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https://m.edsoo.ru/863e9c1e

9 HeobpaTumocTs 3BOIIOLINN
10 Uctopus xxu3Hu Ha 3emiie 1 METObI
e€ u3y4yeHus
1 ['MnoTre3sl MPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HU Ha 3emiie 1O 3paM U bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl 3BOJIIOLUN
pPacTUTEIBHOTO U 5KUBOTHOTO MHPA.
13 [IpaxTuyeckas padora Ne 1 0.5 bubnuoreka [JOK
«M3y4eHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHU U KUBOTHBIX B
KOJUTEKIIHSX»
14 CoBpemMeHHas cuctema bubnnorexka [HOK
OpraHU4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTECHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBwxymme cuibl (pakTops) bubnnorexka [HOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIOLUU
YyeJioBeKa
13 Yenoseueckue pacel U NPUPOIHbBIE bubnnorexka [HOK
aJanTalnuy YeIoBeKa https://m.edsoo.ru/863eaca2
Peseprubiil ypok. O60011eHIE TIO
19 TeMme «BO3HUKHOBEHUE U Pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOJIOrUs KaK HayKa
21 Cpenpl 0OUTaHUS ¥ SKOJIOTHYECKHE Bbu6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AOluoTtndeckue (HpaxTopsl.
JlaboparopHas pabota Ne 3.
«Mopdodomnorudeckue 0COOEHHOCTH

. bubmuorexa [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburtanus». JlabopaTtopHas padora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIeycay
Bbu6mmoreka [JOK
23 brornieciue daxTopst https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonynsiun. [Tpaktuyeckas padora
24 Ne 2 «IToncuéT mIoTHOCTH 0.5
MOMYJISIIUM pa3HbIX BUJOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a
%6 DKOJOTUYECKUE CUCTEMBI bubmuotexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTENN IKOCUCTEMBI.
27 DKOJOTUYECKUE TUPAMUIBI. buGmnorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3kocucteM. Cykieccust
28 [IpupoaHbie S3KOCHCTEMBI
29 AHTpPONOTr€HHBIE SKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnmoreka [JOK
3KOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5Se
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnorexka [HOK

o6uocdepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseyecTBo B Onochepe 3emin 1
13 CocylecTBOBaHHE TPUPOJIBI U ) bubnnorexka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeseprubIil ypok. O6001IEHHE TEMBI
34 «Co00111ECTBA M SKOJIOTHYECKUE 1
CUCTEMBI»
OBULIEE KOJIMYECTBO YACOB I10 34 25

ITPOTPAMME



https://m.edsoo.ru/863eba1e




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacce/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue
/Mlon pen. Ilaceunnka B.B., Akinonepnoe obmiectBo «M31aTenbcTBO
«IIpocsemenne»

* buonorwus, 11 xnacc/ [aceunnk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue
/Mlon pex. Ilaceunuka B.B., AkunonepHoe o61miecTBo «31arenbeTBo

«IIpocseieHue»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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