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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpammsbl M0 OMOJOTUU TEOPETUYECKYIO OCHOBY AJIS
ompeeNeHus] MOAX0I0B K (POPMUPOBAHUIO COJEPKAaHUS y4eOHOro IpeameTa
«buonorus» cocraBwiM: KoHUentyanbHble mnojoxeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COAepXaHus, pe3yJbTaToB OOydYeHUs W
TpeOOBaHMII K YPOBHIO TMOATOTOBKH BBITYCKHUKOB, MOJOXEHHUS 00 OO0IMHUX
HEeNAX U NPUHLHUIAX, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpemnero ooOmero oOpasoBaHusi B Poccuiickoit denmeparuu, a Takke
MOJIOKEHUS O crielu(prke OMoIornu, e€ 3HaUeHUU B TO3HAHUH >KUBOM MPUPOIbI
U o0ecnedyeHuu CYIIECTBOBaHMS ueloBeuecKkoro obmiectBa. CoriacHo
HA3BaHHBIM TOJOXEHHUSIM, ONpPEIEICHbl OCHOBHBbIE (DYHKIMU MPOTPAMMBI IO
OHo0ruu U €€ CTpyKTypa.

[Iporpamma mo Owosoruu JA€T MPEACTABICHHE O LENsIX, 00 oOmen
cTpaTernu OOy4YeHHs, BOCIUTAHUS U PAa3BUTHS OOYy4YaIOIIUXCS CpPEACTBAMHU
yuebHoro mnpenmera «buomorus», omnpenenser o0sA3aTeNbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeaeicHHe 1o paslaeinaM M Temaw,
PEKOMEHIyeMYI0 TIOCTIEI0BAaTEIbHOCTh H3YYEHHS YYEOHOro Marepuaia ¢
y4€TOM  MEXIPEIAMETHBIX UM  BHYTPUIIPEAMETHBIX  CBSI3€H,  JIOTHKHU
00pa3oBaTEIBLHOIO MPOLECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYaIOIIUXCS.

B mporpamme mo OHONOTMHM TakKe YYMUTHIBAIOTCS TpeOOBaHHUS K
IUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3yJbTaTam
oOydeHuss B (OPMHUPOBAHUU OCHOBHBIX BHJOB Yy4e€OHO-NTO3HABATEIBHOMN
JeSITeIbHOCTH/Y4eOHBIX JEUCTBUN OOYYalOUIMXCsS MO OCBOEHUIO COICpPIKaHUS
OMOJIOrMYeCcKOro 00pa30BaHMUS.

B mporpamme mo Oumomormm (10-11 kmaccel, 0a30BbIil  yPOBEHD)
pealin30BaH TMPUHIUI MPEEMCTBEHHOCTH B H3Y4YeHHH Ouonoruu, Ojaromaps
yeMy B HEHl MpOCMAaTpUBAETCS HANpPaBICHHOCTh HAa pa3BUTHUE 3HAHUM,
CBSA3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
[EHHOCTHBIX  OpPUEHTALMKA  JMYHOCTH,  DKOJOTUYECKOTO  MBIILUICHUS,
MPEICTAaBICHU O 3J0POBOM o0Opa3e >KM3HU W OEpeKHBIM OTHOIICHHEM K
OKpyXawued npupoaHon cpege. Ilostomy Hapsgy ¢ U3y4eHUEM
0011e0MOIOTUYECKUX TEOPUH, a TaKKe 3HAHUNA O CTPOCHUHU YKHUBBIX CHCTEM
pa3HOro paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HHUX MPOLECCOB B
nporpaMmMe 1o OHOJIOTHMH YJIEI€HO BHUMAHHUE HCIOIb30BAHUIO TMOTYyYEHHBIX
3HaHUU B TOBCEIHEBHOM JKMU3HU ISl PEIICHUS TPUKIAHBIX 3a7a4, B TOM YHCIIE:
npoUIaKTUKA  HACIEACTBEHHBIX  3a00JIeBaHUN  4YENOBEKa,  MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS HKOJIOTUYECKU
[€JIeCO00Pa3HOr0 TOBEIEHUSI B OKpYXalolled NpUpOIHON cpele, aHaniusa
BIIMSIHUST XO3SMCTBEHHOW AESITENFHOCTH YENIOBEKa Ha COCTOSHUE IMPUPOIHBIX U
UCKYCCTBEHHBIX ~ DKOCHCTEM. YCWIEHHE BHHMMAaHHUA K  [PHUKIAJHOM
HampaBleHHOCTH  ydeOHoro  mpenmera  «buojorusy»  MPOAUKTOBAHO
HEOOXOMMOCTBIO 00ECTIeUeHHS YCIOBHM JIUIsl PELICHHs] OJJHOW U3 aKTyaJbHBIX
3a/a4 [IKOJIBHOTO OWOJIOrMYECKOTO 00pa30BaHUsA, KOTOpas MpeArnoiaraet
¢dopmupoBaHue y 00ydyaroumxcs COCOOHOCTH aJanTHUPOBAThCS K M3MEHEHHUSIM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeaHero oOmEero o0pa3oBaHUA 3aHUMAET BaKHOE
mecro. OHa obecrieunBaeT GOpMUPOBaHKUE Y O0YYAIOLIMXCS NPE/ICTABICHHIT O
HayYHOH KapTHHE MHUPA, paclIUpsieT U 0000ImaeT 3HaHKs O JKUBOi IpUpoJe, &
OTJIMYUTENBHBIX NPU3HAKAX — YPOBHEBON OPraHM3alii W 3BOJIOLHH, CO31AET
YyCIOBUSL JJIsi: TO3HAHHUA 3aKOHOB JKMBOM  MPUPOJHI, (l)OpMI/IpOBaHI/IH



(YHKIIMOHATBHOW TPaMOTHOCTH, HABBIKOB 37J0POBOrO0 M 0€30mMacHOro obpasa
KU3HU, DKOJIOTMYECKOTO0 MBIIUIEHUS, ILEHHOCTHOIO OTHONIIEHUS K >KUBOU
MPUPO/JIE U YETOBEKY.

Bonbuioe  3HaueHue  OuosorMs  MMEET  TakKXkKe IS PEIICHHS
BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3343y CpeAHero obimiero oOpa3zoBaHUS,
couuanu3anuu oodydarommxcs. M3ydenue OHONIOrHMM 00ECIEUHBAET YCIOBHS
TUTSt dbopMupoBaHUs MHTEIUJIEKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX u
WH(QOPMAIIMOHHBIX  HABBIKOB, JICTETUYECKOW  KYJIBTYpPbI, CHOCOOCTBYET
WHTErpanuu OUOJOTUYECKUX 3HAHUU C MPEJICTABICHUSIMA U3 JIPYTHX YUEOHBIX
NpEeIMETOB, B YacTHOCTH, Gu3uku, xumuu U reorpadun. HazpaHHBIC
MOJIOKEHUSI O TpeAHa3HauYeHUM yuyeOHoro mpeamera «buonorus» cocTaBuin
OCHOBY [UIsl OINpPENENIECHHS] MOJAXOI0B K OTOOpY M CTPYKTYPUPOBAHHUIO €rO
coJiepKaHusl, MPEJCTABIEHHOTO B MPOTrpaMMe 10 OUOJIOTHH.

OT160p coaepxanust yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIUH KyJIbTYpOCOOOPAa3HOTO MOJXOAA, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaromrecs: JOHKHBI OCBOUTH 3HAHUS W YMEHUS, 3HAUYMMBIE IS
dbopmupoBaHus 0O KyIbTYPBI, OMPEIACIAIONINE aJCKBATHOE IOBEICHUE
YesloBeKa B OKpYXKalolle MpUpoaHOi cpe/ie, BOCTpeOOBaHHBIC B TOBCEIHEBHOMN
KU3HHA U TIPAKTUIECKOU nesaTeabHOoCTH. Oco00e MECTO B ATOW CHCTEME 3HAHHMA
3aHUMAIOT  DJIEMEHTBl  COJAEpP)KAHUS, KOTOpPbIE CIYy>KaT OCHOBOM  JJid
dbopMHUpOBaHUS TPEACTABICHHN O COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHE MHUpa M I[EHHOCTHBIX OPHEHTAIUAX JIUYHOCTH, CIOCOOCTBYIOIIMX
TYMaHHM3alUy OMOJIOTHYECKOr0 00pa3oBaHusl.

CTpyKTypupoBaHUE COJEpKaHUsA Yy4eOHOTO Marepuajia B IporpaMme Mo
OMOJIOTMM OCYIIECTBIEHO € YYETOM IPUOPUTETHOTO 3HAYECHHs 3HAHUM 00
OTJIMYUTEIIbHBIX OCOOCHHOCTSIX KUBOW MPUPOJBI, O €€ YPOBHEBOI OpraHu3aluu
U B3BOJIOUMUA. B COOTBETCTBUMM € 3THUM B CTPYKType YYEOHOro NpeaMera
«buosorus» BbICIECHBI CIEIYIONINE COAepKaTelbHble JIUHUU: «buomorus kak
Hayka. MeToipl HaydHOTO TO3HaHUM», «KieTka kak OMoorudeckasl CUCTEMay,
«Opranm3m kak Ouonornueckas cucrema», «Cucrtema u MHOrooOpasue
OpPraHUYeCcKOTO MHpPa», «IBOJIOIUS KUBOU MPUPOABLD, «IKOCUCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTHY.

Hens m3yuenus ydebnoro mpeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIAJICHHE OOYYAIOMUMHCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHATHHOM
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra W MPUOOpPETEHUE YMEHUU
UCIIOIb30BaTh 3TU 3HAHUS JJIA TPAMOTHBIX JIEUCTBUU B OTHOLIEHUH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JocTmxkenue uenu wu3zydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEIYIOIINX 3aau:

OCBOEHHME OOYYaIOIMMHUCS CHUCTEMbl 3HAaHUWA O OMOJIOTMYECKUX TEOPHSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIIOTe3aX, IMpaBWiaxX, CIyXallux
OCHOBOM 117151 pOpMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYUYHON KapTHUHE
MUpa, O METOJAX HAYYHOrO I[IO3HAHMS, CTPOEHUH, MHOrooOpasuu H
OCOOCHHOCTSIX JKMBBIX CHUCTEM Pa3HOTO YpPOBHS OPraHU3alllM, BbIAAIOLIUXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAHUAX B OUOJIOTHH;

dbopMupoBaHrE Y 00YUAIOMUXCS MTO3HABATEIbHBIX, HHTCIIEKTYATbHBIX U
TBOPUYECKUX CIOCOOHOCTEM B MPOLIECCE aHAIM3a JAHHBIX O IMyTSIX PAa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOJXOJ0B K M3YYEHHUIO KUBBIX CUCTEM
Pa3HOI0 YPOBHS OPraHU3aLUN;

CTAaHOBJICHHE Yy OOydYaImmMXCs OOIMer KylabTyphl, (QYHKIIMOHATBHOU
rPAaMOTHOCTH, pPa3BUTUE YMEHUNU OOBACHATH U  OLECHUBATH  SIBJICHUS



OKPY’KalOIIEro MHUpa >KMUBOW MPHUPOABI HAa OCHOBAaHWU 3HAHUU W OINBITA,
NOJIYYEHHBIX IIPU U3yUYEHUN OMOJIOTHH;

¢opMupoBaHrue y OOydarolIUXCS YMEHHMHA WLTIOCTPUPOBATh 3HAUCHUE
OMOJOTMYECKUX 3HAHUM B MPAKTHUYECKOW AESITENBHOCTU YEJIOBEKA, PAa3BUTUU
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHil;

BOCIHUTaHUE YOSKIEHHOCTH B BOBMOKHOCTH MMO3HAHUS YEIOBEKOM >KHBOM
OPUPOJIbI, HEOOXOAMMOCTH OEpEeKHOr0 OTHOLICHHS K HEW, COOMI0aeHUS
THUYECKUX HOPM TP MPOBEACHUN OMOJIOTHYECKUX MUCCIIECIOBAHUI;

OCO3HaHUE IIEHHOCTH OMOJOTWYECKUX 3HAHUW /JIsi TOBBIIMICHUS YPOBHS
HKOJIOTUYECKON KYJIbTYPHI, A1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHS;

IPUMEHEHUE NPUOOPETEHHBIX 3HAHUM M YMEHHI B MOBCEAHEBHOMN KU3HU
JUISL OLIEHKH TTOCJIEACTBUN CBOEHU JIESITEIbHOCTH IO OTHOLICHUIO K OKPYIKAIOIIEH
cpene, COOCTBEHHOMY 3/J0pOBbIO, OOOCHOBaHHME U  COOJIIOJIGHHUE MeEp
npoduiakTHKY 3a00I€BaHUT.

B cucreme cpeanero odmiero odpazoBanus «buonorus», nsydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 005S3aTEIbHBIM YUEOHBIM MPEIMETOM, BXOSIIUM B
cocTaB MpeaMeTHOM 00macTi « EcTecTBeHHO-HAYYHbBIE TPEIMETHD.

Jlnst w3ydenwst Owojorud Ha 0a30BOM ypOBHE CpEIHETO 0O0IIero
oOpazoBanust oTBoauTCs 68 yacos: B 10 knacce — 34 ygaca (1 yac B Henenio), B
11 xnacce — 34 yaca (1 yac B HezieINIO).



COJEP XAHME OBYYEHUA
10 KITIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTHMH €CTECTBEHHBIMH HayKamH, (Quiocoduel, ITHKOH, ICTETUKOU u
npaBoM. Ponb Ouonoruu B (pOpMHPOBAHUM COBPEMEHHOW HAyYHOW KapTHUHBI
mupa. Crucrema OHOIOTMYECKUX HAYK.

Mertoapl TIO3HAHUS KUBOM MpUPOABI (HAOIIOJAEHUE, OSKCIEPUMEHT,
omHCaHWe, W3MepeHue, Kiaccu(uraius, MOICIUPOBAHUE, CTATUCTUYCCKAs
00paboTKa TaHHBIX).

JlemoHcTpanuu:

[Toprpersr: Y. dapsun, I'. Mennens, H. K. Konpnos, Ix. Yorcon u ®.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeTOobl MO3HAHMS JKUBOU IPUPOIBD.

JlabopaTopHble ¥ NpakTU4ecKue padoThbl:

[IpakTuueckas padora Ne 1. «VMcnosb3oBaHKHe pa3IUYHBIX METOJOB IMPHU
U3YYCHUN OMOJIOTUIECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aLMs.

KuBbie cuctembl (OMOCHUCTEMBI) KaK NPEAMET H3Y4YEHUS OHOJIOTHHU.
Otnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiicTBa OmocucTeM U UX pa3HooOpa3ue. YPOBHU OpraHHU3aIUH
OMOCHCTEM: MOJEKYJSAPHbIM, KIETOYHBIN, TKAHEBbIM, OpPraHU3MEHHBIN,
MOIYJISILIMOHHO-BUIOBOM, YKOCUCTEMHBIHN (6HOreoIeHOTHYCCKHIN),
onochepHBbIi.

JdemoHncTpanuu:

Tabmuiet u cxembl: «OCHOBHBIE TPU3HAKUA JKU3HU», «YPOBHHU
OpraHu3alluy KUBOU IPUPOIBD.

O6opynoBanue: mojenb MoJiekyibl JITHK.

Tema 3. XumMnueckuii COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKHN COCTAB KJIETKU. XUMHUYECKUE DJIEMEHTHI: MAaKpPOJIEMEHTBHI,
MHKpPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BENIECTBA.

OyHKIMK BOABI M MHUHEpaJIbHBIX BEHIECTB B KieTke. llogmepskanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHune 6e1KOoB. AMUHOKHCIOTH — MOHOMEPHI OCIIKOB.
He3amenumble ¥ 3aMEHMMBbIE AMHUHOKHUCIOTHL. AMUHOKHUCIOTHBIA COCTaB.
YPpOBHU CTPYKTYphI OCIKOBON MOJEKYJIbI (IIEpBUYHASL, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XMMHUUYECKHE CBOWCTBa OenkoB. buomormueckue
(GyHKIH OEIKOB.

®depmeHThl — OuWosormueckwe KaTtanms3aTopbl. CTpoeHue depmeHTa:
aKTUBHBIM LEeHTp, cyOcTpatHas crneuuduunoctb. Kodepmentsl. Butamussbl.
Otnuuanst epMEHTOB OT HEOPTAHMYECKUX KaTAIM3aTOPOB.

YraeBoasl: MOHOcaxapuabl (TJIIOKO3a, pubo3a u  JIe30KcHpub03a),
aucaxapuibpl (caxaposa, JIaKTOo3a) M MoJMcaxapuabl (Kpaxmall, TJIMKOTEH,
IeJUTI0I03a). bronorndyeckue GyHKIMH yTIIEBOIOB.

Jlvmuapl:  Tpurmnepuasl, ¢Gochomunuasl, crepouabl. [ uapoduIbHO-
ruapodoOHbIe CBOMCTBA. buonormdeckue ¢yHkuuu aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OEJIKOB U JIUMKIOB KaK HICTOUHUKOB SHEPIUHU.



Hyxkneunoseie xucmorer: JHK wm PHK. Hyxkneornmasr — moHOMEpSI
HyKJIeMHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JIHK. Ctpoenme m dyHkimm
PHK. Bunget PHK. AT®: cTtpoenune u GyHKINH.

Huronornss — Hayka o kierke. Krnerounas teopuss — mnpumep
B3aUMOJACHCTBUS WIeH U (AaKTOB B HAyYHOM MO3HaHHH. METOIbl M3ydeHUS
KJIETKHU.

Krnerka kak menoctHas »xuBas cucreMa. OOmue MpHU3HAKU KIIETOK:
3aMKHyTasi Hapy»xHas meMOpana, mosekyJbl JIHK kak renermueckuii anmapar,
CHCTEeMa CHHTE3a Oernka.

Tunel KIETOK: 3yKapHOTHYeCKas M Mpokapuothyeckas. OcobeHHOCTH
CTpO€HHUs poKapuoTudyeckoi kietku. Kierounas crenka Oakrepuii. CTpoeHue
YKAPUOTUYECKOU KJIETKH. OCHOBHBIC OTIMYUSI PACTUTEIIBHOM, >KUBOTHOU U
TPUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIE€TOYHAs CTEHKA, IITMKOKAJIMKC,
ux ¢yskuuu. [lnazmatudeckas memOpana, €€ CcBOWCTBAa H  (DYHKUHUH.
[uromnasma u e€ opranouasl. OgHoMeMOpaHHble opraHouabl KieTku: IIIC,
annapar [osnbku, Jsm30cOMBbl. [lomyaBTOHOMHBIE OpPraHOMIBI  KJIETKH:
MUTOXOHAPHUH, IIIACTUABL. [IpOMCXOXKAEHNE MUTOXOHAPHUM M IUIacTHA. Bumsl
wiactu. HememOpaHHble OpraHOWAbI KJIETKH: PUOOCOMBI, KJICTOYHBINA LIEHTP,
LHEHTPUOJH, PECHUYKH, KI'YTUKU. DYHKIIMU OPraHOUIO0B KIETKU. BKitoueHus.

Anpo — peryasTopHblil HeHTp KieTku. CTpoeHue sAapa: siaepHas 000J04Ka,
KapuoIuIa3Ma, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BEUIECTB B KJIETKE.

JdemoHcTpanuu:

IToprpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llnennen, P. Bupxos,
Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

[uarpammel:  «PacnpeneneHne XUMHYECKHX 3JJIEMEHTOB B  HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBON MPUPOIE».

Tabmuupr n cxemsl: «llepruognyeckas Tadnua XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MoOJeKynbl BOAbDY, «buocuHTe3 Oenkay, «CTpOeHHE MOJIEKYJIbI
oenka», «Ctpoenne depmentay, «Hyknennossie kuciaorel. JIHK», «Ctpoenue
Mosiekysibl  AT®», «CrpoeHne ->yKapUOTHYECKOM KIETKW», «CTpoeHue
KUBOTHOM  KIeTkW», «CTpoeHHe pacTUTENbHON KIeTkn», «CTpoeHue
IPOKApUOTUYECKON KIEeTKn», «CTpoeHHe sApa KIETKW», «YTJIEBOABD»,
«JInmmaeny.

OO6opynoBaHKe: CBETOBOM MHUKPOCKOI, OOOpYJOBaHUE NJis MPOBEICHUS
HAOJIFOICHUM, U3MEPEHN, 3KCIEPUMEHTOB, MUKpPOIpPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble ¥ NpakTU4ecKue padoThbl:

Jlabopatopuast padora Ne 1. «M3yueHume KaTadIUTHYECKOW AKTHBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIITa3bl UK KaTaaasbl)y.

JlabopatopHast pabota Ne 2. «M3ydeHue CTpoeHUS KIETOK pPACTCHHIA,
KUBOTHBIX M OAKTEpHil 11OJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
ONKCAHUEN.

Tema 4. ) KusHe1eATeIbHOCTh KJIETKH.

OOMeH BellecTB, WK METa00IU3M. AcCUMUIAIUS (TUTACTUYECKUI OOMEH)
U JTUCCUMWISIIUS (SHEPreTUYECKUil OOMEH) — JIB€ CTOPOHBI €AMHOTO IMpoIecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB M 3HEPIMU B IMOHUMAaHUU
MeTadoau3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPOGHBIE H  rerepoTpodHbii. Poib
(depMeHTOB B OOMEHE BEILIECTB U MPEBPAIIECHNN YHEPTHH B KIIETKE.



®dotocunre3. CBeroBas U TeMHOBas (Qa3pl (oTocuHTe3a. Peakiuu
dorocuaTe3a. DPheKTUBHOCTh (PoTocHHTE3a. 3HaueHHe (OTOCHHTE3a IS
KU3HM Ha 3emsie. BiusHue ycnmoBuid cpenbl Ha (OTOCHHTE3 W CIIOCOOBI
MOBBIIIEHUS €70 MTPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XEMOCHUHTE3UpYIolle OakTepuu. 3HAYEHUE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIie.

DHepreTuueckuil 0OMeH B KiieTke. PacuiernieHue BeliecTB, BbICICHUE U
AKKyMYJUPOBAaHHE DHEPTUM B KIETKE. OTambl DSHEPIeTHYECKOro OOMEHa.
['mukonus. bpoxenne u ero Buabl. KucnoponHoe OKUCIECHHE, WIH KIETOYHOE
JbIXaHUE. OxucnuTenbHOe dochopunupoBanue. O¢ddexTuBHOCTD
HHEPreTUYeCKOro oOMeHa.

Peakuun wmatpuuHoro cuHtTe3a. ['enernueckas wundpopmanusa u JJHK.
Peanuzanus renernueckodt mHbOpMaIuu B KiIeTKe. [ €eHETHUECKUI KOM U €ro
cBorictBa. Tpanckpuniuss — wmarpuudbsld cuHTe3 PHK. Tpancmamus -
onocuHTe3 Oenka. Otambl TpaHcsiuu. KoaupoBaHue aMUHOKHCIOT. Poiib
pubocoM B OmocuHTE3e OerKa.

Hexnerounsie ¢hopmbl xu3Hu — BUpycChl. McTopus otkpeiTus Bupycos (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOCHUS W >KHU3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnn pacTeHuUil, XUBOTHBIX M YEJIOBEKA, BBI3LIBACMBIC
Bupycamu. Bupyc nmmynoaedunura yenoseka (BUY) — Boz6ynurens CIINda.
OOpaTtHass  TpaHCKpuUIIMS, peBepraza ©  uHTerpaza. llpodumaktuka
pacrnpocTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JdemoHcTpanum:

[Toprpersr: H. K. Konsuos, J. . MBanosckuii, K. A. Tumupsises.

Tabmumbr u cxembl: «Tumbl mutanusy, «Metaboauzmy», «KMUTOXOHIPUS,
«DHepreTuyeckuii oomen», «Xnoporaacty, «Dorocuntesdy, «Ctpoenue JTHK»,
«CtpoeHne u (yHKIIMOHUpOBaHHME TeHay, «CuHTe3 Oenkay, «[ eHeTmdyeckuid
Kom», «Bupyce», «bakrepuodarm», «CTpoeHue M KU3HEHHBIA LUK BUpyca
CIINda, 6akrepuodara», «Pemmukarus JJTHK».

O06opynoBaHue: MOJIETU-aNTUTUKALITI «Y nBoeHue JIHK u
TpaHCKpunius», «buocunres 6enka», «CTpoeHue KIETKU», MOAENIb CTPYKTYPBI
JIHK.

Tema 5. Pa3MHOkeHHe 1 MHAMBU/YAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbIii UK, WM KMU3HCHHBIA UK KIeTKu. MHTepdaza u MHTO3.
[Tpomeccrl, mpoTekaromme B uHTEpdase. Permmukanus — peakmus MaTpUIHOTO
cunre3a JIHK. Ctpoenne xpomocom. XpOMOCOMHBIA HaOOp — KapHOTHII.
JIunnouaHbli M TaIOWJHBIA  XpPOMOCOMHBIE  HaOOphl.  XPpOMATHJIBIL.
[{utonornyeckue OCHOBBI Pa3MHOXKEHUS W HWHIUBUAYAIBHOTO Pa3BUTHUS
OPTraHU3MOB.

Henenue knetku — muto3. Craaun mutosa. [Iporieccel, mpoucxoasiyue Ha
pPa3HBIX CTAJIUIX MUTO3a. BUOJOTHUECKU CMBICT MUTO3A.

[Tporpammupyemasi TuGenb KIETKU — aroITo3.

@opMbl Pa3MHOKEHHUS OpPraHM3MOB: Oecronoe U 1ojoBoe. Busl
OecroJioro  pa3MHOXKEHHMS:  JIEJICHHE HAJBOE, I[OYKOBaHUE OJHO- U
MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BET€TaTUBHOE  PAa3MHOKCHHE.
HckyccTBeHHOE KIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHHUE JIJIS1 CEJICKIIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OECTIOJIOTO.

Meito3. Craguu Meiio3a. IIporecchl, MpOUCXOasIIMe Ha CTAaUsIX Meo3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3Ha4YeHUE MeHo3a.



I'ameTtorenes — mpouecc oOpa3oBaHHs MOJIOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble xene3bl: CEMEHHUKH U SIMYHUKA. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX
KJIETOK — raMer (CrepMaTo30uj, SMLEKIETKAa) — CIEPMATOr€HE3 U OBOIEHE3.
Oco0EHHOCTH CTpOEHUsl SMLEKIETOK M ClIepMaro3ouaoB. OIIOI0TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOPUOHAIBLHOE pa3BUTHE
(amOpuoreHes). Jranbl SMOPUOHATILHOTO PA3BUTHS Y MMO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisuus, opradorenes. [loctamOpronansHOe pazBuTHe. THIIbI
NOCTAIMOPUOHAILHOTO Pa3BUTHS: MPSAMOE, HEmpsiMoe (TMYuHOYHOE). BriusHue
Cpelibl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3bIBATH BPOXKAEHHBIE
YpOJICTBa.

Poct n pa3Butue pactenuil. OHTOreHe3 UBETKOBOIO PACTEHHUS: CTPOEHUE
CEMEHHU, CTaJIUH Pa3BUTHSL.

JdemoHcTpanum:

Tabmuupr 1 cxembl: «@DOpMBbI pa3MHOKEHHS OPraHU3MOB», «JlBOitHOE
OIUIOZAOTBOPEHUE Y LIBETKOBBIX PpACTEHHID», «BereraTuBHOE pa3MHOKEHHE
pacteHui», «Jlenenue kieTku Oaktepuii», «CTpoeHHE TOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Kietounslit rukimy, «Permmukanus JJHK», «Muto3»,
«Menosy, «IIpsmoe u HenpsAMoe pa3BUTHEY, «] aMETOreHe3 y MIIEKOIUTAIOIINX
U 4esoBeKka», « OCHOBHBIE CTAUU OHTOI'€HE3a».

OOopynoBaHue:  MHUKpPOCKOI,  MHKporpenaparsl  «CriepMaTo30uasl
MJICKOIIUTAIOIIETOY», <«SlinekneTka wmiekonurtamouero», «Kapuokunes B
KJIETKAaX KOpEIIKa JIyKa», MarHuTHas MOJEJb-allInKanus «/lenenre KieTkmn»,
monens JJHK, Mmonens metadasHoit XpoMOCOMBI.

JlabopaTopHble U npakTHYecKHe padoThI:

JlaGoparopHast padora Ne 3. «HaOmromeHne MuTO3a B KJIETKAax KOHYHKA
KOpEILKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

Jlabopatopuast pabora Ne 4. «l3ydeHue CTpOCHHUS TOJOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIpenaparaxy.

Tema 6. HacsieACTBEHHOCTh M U3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer w 3amaunm reHetuku. lcropus pasButusa reHeTuku. Poib
UTOJOTUN M 3MOPHOJIOTHU B CTAaHOBJIEHUHM T€HETUKU. Bkiman poccuiickux u
3apyOEKHBIX  YYEHBIX B  pa3BUTHE TI'€HETUKH. MeTonbl  I€HETUKH
(TMOPUIONOTHYECKUH,  ITUTOTCHETUYECKHH,  MOJEKYISIPHO-TCHETHUECKHH).
OCHOBHBIE TEHETHYECKHE TOHATHS. | 'eHeTHYeCcKasi CAMBOJIMKA, UCIIOJIb3yeMasi B
CXEMaxX CKpEIINBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHHUsS  NPU3HAKOB, yCTaHOBIECHHblE [
Menpaenem. MoHOTHOpUAHOE CKpelMBaHUE. 3aKOH €IMHO00pasus THOpHIOB
nepBoro mnokosieHus. IlpaBuino nomMuHUpoBaHHMS. 3aKOH pacIleIUICHUs
npu3HakoB. ['unoresa unctotel ramert. [loHOE 1 HEMOTHOE TOMUHUPOBAHHME.

JurubpunHoe CcKpelMBaHUWE. 3aKOH HE3aBUCHUMOTO  HACJEeIOBAHUS
OpU3HAaKoB. lluTOoreHeTnyeckne OCHOBBI JTUTHOPUIHOTO  CKPELIMBAHMSL.
AHanuzupyromee CKpEIIMBaHUE. Hcnonp3oBanne AHAJIM3UPYIOIIETO
CKPEIMBAHUSA JUI ONPEEIICHNs TeHOTUIIa 0COOU.

CuenneHHoe HacinenoBaHue mnpusHakoB. PaGora T. Moprana 1o
CLUEIUIEHHOMY HAacJIeIOBaHHIO TIeHOB. HapymeHue cuemieHuss TIEeHOB B
pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHsI HACIEACTBEHHOCTH. | eHeTHYecKre KapThl.

I'enernka noma. XpoMOCOMHOE OIpeneneHue mnoia. AyTocoMsl U MOJOBBIE
XpoMocoMbl. ['oMOorameTHsle M rereporaMeTHble opraHu3Mbl. HacnenpoBanwue
IPU3HAKOB, CLEIJIEHHBIX C IIOJIOM.



N3MeHYnBOCTb. Bunpl  M3MEHYMBOCTH: HEHACJEACTBEHHAs U
HacleACTBeHHass. Poib  cpeapl B HEHACHEACTBEHHOM  HM3MEHUYMBOCTH.
XapakTeprucTuka MOAM(PHUKAIIMOHHON M3MEHYMBOCTU. BapuanuoHHBI psang u
BapuanuoHHas kpuBas. Hopma peaknuu npusHaka. KosnuyecTBeHHbIE H
KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoHcTBa MOAU(DUKAIIMOHHOM
U3MEHYHUBOCTH.

HacneacrBenHasi, WM TeHOTUIINYECKAs], U3MEHUYUBOCTh. KoMOMHaTUBHAA
U3MEHYMBOCTh. Mei0o3 W TMOJIOBOM TpoIecC — OCHOBAa KOMOMHATHBHOMN
U3MEHYMBOCTU. MyTallMOHHasT UW3MEH4YuBOCTh. Kraccudukamuss MyTaluid:
I€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa © MNPUYMHBI MYyTalUH.
Myrtarenasie (pakTopbl. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACIEACTBEHHOMN
n3menuusoctu H. M. BaBuiiosa.

BresaepHas HacneACTBEHHOCTh U H3MEHYUBOCTD.

I'enernka venoBeka. Kapuorun yenoBeka. OCHOBHBIE METOABI T€HETHKU
4eJI0BEKa: reHeaJI0rn4eCKum, OJIM3HEIIOBLIN, LIUTOTCHETUYECKHUM,
OMOXUMUYECKUN, MOJIEKYJSIpHO-reHeTuYecKuil. COBpEMEHHOE OIpeAesIeHue
TE€HOTHUIIA: IOJJHOT€HOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHNE, B TOM UYHCIIE C
nomompio III[P-ananmm3a. HacnencTtBeHnnble 3a0ojeBaHUs YEIOBEKA: I'€HHBIC
0011€3H1, O0JE3HN C HACIEACTBEHHON MPEIPaclol0KEHHOCThIO, XPOMOCOMHBIE
0oneznn. ComaTHYEeCKME W TIeHepaTUBHblE MyTauuu. CTBOJIOBBIE KIIETKH.
[IpuHIMIIBI 310pOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPUIAKTUKY U JICUCHUS
reHeTUYeCKuX Oosie3He. MeauKo-reHeTUYeCKOe KOHCYIbTUPOBaHe. 3HAaUeHUE
MEJULUHCKON TE€HETUKH B MPEJOTBPAILCHUH M JICYEHUU TE€HETHYECKUX
3a00J1eBaHUI YeJIOBEKa.

JdemoHcTpanun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepuxos, H. B.
Tumodeer-Pecosckuii, H. . BaBunos.

Tabmupt u cxembl: «MOHOTHOPUIHOE  CKpEIIMBAaHUE U  €ro
LUTOT€HETUYECKAsT OCHOBa», «3aKOH pAaCLICIUVIEHUS] U €ro IUTOr€HETUYeCKas
OCHOBa», «3aKOH YHCTOTBHI ramer», «JurubpuaHoe CKpenmBaHHE,
«lluTomornyeckne  OCHOBBI ~ TUTHOPUIHOTO  CKpemmBaHUs», «Meio3y,
«B3auMOnEenCcTBUE AJUIENBHBIX TE€HOB», «l'€HETMYEeCKHE KapThl PaCTECHHH,
KUBOTHBIX U YeJIOBEeKay, «['eHeTnka nosa», «3aKOHOMEPHOCTU HACJIEIO0BAHMS,
CUEIUIEHHOTO0 ¢ ToJioM», «KapuoTumbl YenoBeKa W KMBOTHBIX», «Buasl
U3MEHYUBOCTIY, «MoanudukaronHas nu3MeHUYnBOCThY, «HacnenoBanue pesyc-
¢dakTopay, «I'eHeTHKa rpyni KpoBu», «MyTalliOHHAs ©3MEHYHBOCTH.

O6opynoBanue: Mojenu-anIuIMKauuu «MOHOTHOpHUIHOE CKPEIIMBAHUEY,
«Henonmxnoe nomuHupoBanue», «durnOpuaHoe ckpenuBanuey», «llepekpéct
XpOMOCOM», MHUKPOCKOIl UM MHKpompenapaTr «Jlpo3oduia» (HopMa, MyTaluu
(opMBI KPBUIBEB U OKPACKH TeNa), repoapuii «I'opox mOCceBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopatopHas pabota Ne 5. «/3ydenne pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKPEIIUBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKPOIIpEmapaTaxy.

Jlabopatropnas  pabora Ne 6. «M3yuenne MoaM(pUKAMOHHON
M3MEHYHUBOCTH, IOCTPOEHUE BAPUALMOHHOIO PSAJa U BAPHALIMOHHON KPUBO.

JlaGopartophas pabota Ne 7. «AHanu3 MyTauuii y Apo30QHiIbl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktnueckas pabora Ne 2. «CocTaBleHHE W aHAJIM3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Ceniekuusi opranu3mMoB. OCHOBbI O0HOTEXHOJIOTHH.



Cenekus Kak HayKa U MPOIECC. 3apOKICHHE CEIEKIINU U TOMECTUKAIIUSL.
Yuenne H. WM. BaBuioBa 0 UEHTpax MOPOUCXOXKACHUS U MHOTo00pa3us
KyJIbTYPHBIX pacTeHUM. LIeHTpbI MPOUCXOXKACHHUS JOMAIIHUX KUBOTHBIX. COpT,
IOpOJIa, IITaMM.

CoBpeMeHHbIE METO/IbI CeNIEKIMU. MacCOBBI U UHAUBUIYAJIbHBINA OTOOPHI
B CEJICKIIMU PACTeHUI U KUBOTHBIX. OlleHKa 3KcTephepa. bin3kopoacTBEHHOE
cKkpemrBanue — UHOpuauHT. Yucras nuHug. CKpeuMBaHUE YUCTBHIX JIMHUH.
I'erepo3suc, niu rubpuanas cuna. HepoactBeHHOe CKpelMBaHUe — Ay TOPUAMHT.
Otnanénnas rulOpuamzanmst U e€ ycmexu. VICKycCTBEHHBIH MyTareHes u
IIOJIyYEHHUE MOJUILIONAO0B. JlOCTMIKEHUS CEJIEKUMU PACTEHHUM, JKUBOTHBIX H
MHUKPOOPTaHU3MOB.

bruorexHomorus Kak oTpacib NPOU3BOJACTBA. ['€HHAs MH)KEHEpUs. DTarbl
co3ganusi pexkombunantHoi JIHK w TpaHcreHHsix opraHm3MmoB. Kierounas
ukeHepus. Knerounele  KyJabTypel. MMUKpPOKIOHAIBHOE  PA3MHOYKECHHE
pacrennii. KIIOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpraHu3MOB. OJKOJOrn4yeckue u srtudyeckue mnpoodsiemsl. MO — renermyecku
MOJIU(ULIUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanum:

[Toprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuupl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIAEHUS M MHOr000pasus
KyJIbTYpHBIX  pacTeHuil», «llopompl moMamHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX pacTeHuit», «OtnanéHHas rudbpuauzanusy, «PaboTel akagemuka
M. ®. BanoBay, «Ilomumnonausy», «O0beKTE OMOTEXHOJIOTHNY, «KIIeToUHbIE
KyJbTypbl W KJIOHUpOBaHUE», «KOHCTpyupoBaHME M TEPEHOC T'EHOB,
XPOMOCOM).

OOopynoBaHue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHbBIE PACTCHUS.

JlabopaTtopHble U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTH)KEHHS CEJIEKLMU PACTEHHUU U
KUBOTHBIX  (HAQ  CEJEKIMOHHYI0  CTaHIUIO, IUIEMEHHyI0  (depmy,
COPTOMCHIBITATENBHBI yYacTOK, B TEIUIMYHOE XO3SICTBO, JabOpaToOpuio
arpOyHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. JBoIIOLIMOHHASL OHOJIOTHS.

[IpeanochbuIKn BO3HUKHOBEHHS HBOIOIMOHHOW TEOPUHU. DBOIOIMOHHAS
Teopusi U e€ MecTo B OMojoruu. BrnusHue 3BONIOIMOHHON TEOPUH Ha Pa3BUTHE
OMOJIOTHY U IPYTHUX HAYK.

CupnerenbctBa 3BoMONMH. [lajgeoHTOMOrHYECKUE: MOCIEA0BATEIHHOCTh
MOSIBJICHUSI BUJIOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, IMEPEXOTHBIE (POPMBI.
buoreorpaduueckue: cxomactBo W paznuune ¢GayH u (PIop MaTEpUKOB H
OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJCTBA M Pa3au4usl SMOPHOHOB pa3HBIX BHJIOB
03BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHEIE,
PyIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMHUUYECKHE: CXOJCTBO
MEXaHU3MOB HACJTEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKHX IMyTeH Yy BCeX
OpraHHU3MOB.

OpomononHass teopuss Y. JlapBuna. Ilpeanochulku BO3HHUKHOBEHUS
napBUHU3MA. JIBMKYIME CHIIBI SBOJIONUUA BUIOB 1O JlapBuHY (M30BITOYHOE



Pa3MHOXEHUE npu OTPaHUYEHHOCTH  PECYpPCOB, HeonpeaeneHHas
M3MEHYUBOCTb, 00pb0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosronnu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomronus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLUH.

JBmxyuiue cuiibl ((hakTOpbl) IBOIOLUK BUIOB B Npupoje. MyTalmoHHbIN
IpoIecc U KOMOMHATHUBHAS W3MEHUYMBOCTb. llomymnsiiiMoHHbBIe BOJTHBI U Japeid
reHOB. 3011 1 MUTpanus.

EcrectBennbiii oTO0Op — HampaBistoumii ¢akrtop sBomonnn. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCT OPTaHW3MOB KaK pe3yibTar 3Boouud. lIpumeps
IPUCTIOCOONICHUN y OpraHu3MoB. ApoMopd 036l U UAMOATAANTALIUH.

Bun wu BupooOpazoBanme. Kputepuum Buma. OcHOBHBIE (DOpMBI
BHJ1I000pa30BaHus: TeorpaduuecKoe, SK0JIOTHISCKOe.

MaxkposBomonusi. PopMbl  3BOMIONMH:  (puieTHYECKas, AUBEPreHTHAs,
KOHBEpreHTHasl, napayenbHas. HeoOpaTuMocTh 3BOTIOIUH.

[Ipoucxoxnenue oT HECIMEeIaTu3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromias cnenuanu3anys. ATanTUBHAS paIdaliysl.
JdemoHncTpanuu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHpa Ha 3emiey,
«3apobIIN MTO3BOHOYHBIX JKUBOTHBIX», «APXEONTepHKCy, «DPopmMbl OOpHOBI 3a
cymectBoBanue», «EcrecTBeHHBIH  0TOOp», «MHOrooOpa3ue  COpTOB
pacTEeHHI», «MHoroo06pasue Iopoz YKUBOTHBIX, «ITomyamumy,
«MyTaunoHHas U3MEHYUBOCTBY, «ApoMop(o3b», «Maunoananranuny», «Oomas
JereHepauns», «/Ipwxymue cuibl 3Bomoumn», «Kapra-cxema MapuipyTa
Iy TELLIECTBUS 4. HapBuHay, «bopnba 3a CyLECTBOBAHUEY,
«[IpucnocobnenHocts opranusmon», «l'eorpaduueckoe BHIO0Opa3OBaHHEY,
«IKOJOTMYECKOE BUI000PA3OBAHUEY.

O06opynoBaHue: KOJJIEKIHSI HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPAaCKH,
HA0Op IUIOAOB U ceMsH, KouieKus «IIpuMepsl 3alIUTHBIX MPUCTIOCOOTIEHUH Y
AKUBOTHBIX», MOJIeSIb « OCHOBHBIE HAINPABJIECHUS 3BOJIIOLMIY, 00bEMHAS MOJEINb
«CTpOoeHHE roJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduyeckas kaprta Mupa, koyuiekius «DopMmbl COXpaHHOCTH
UCKOIIAEMbIX JKUBOTHBIX M pacTeHui», Mmoxaenp ammmkauusa «llepekpéct
XpOMOCOM», BIaXHble mpenapaTel «Pa3Butue Hacekomoro», «Pa3Burtue
JSTYIIKW», MUKporipenapart «/[pozoduna» (Hopma, myTaruu (pOpMbl KPBLUIBEB U
OKpAacKH Tena).

JlabopaTopHble ¥ NpakTU4ecKue padoThbl:

JlabopatopHnast pa6ota Ne 1. «CpaBHeHHE BUIOB MO MOP(OIOTHIESCKOMY
KPUTEPHIO.

JlaGoparopnas pabdota Ne 2. «OnucaHue mpucrnocoOJI€HHOCTH OpraHu3Ma
U €€ OTHOCUTENIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4yHbIE NPEICTABICHUS O 3apOXKACHHM >KM3HU. HayuHble runotessl
BO3HUKHOBEHUS JKM3HM Ha 3emiie: aOuMoreHe3 W MaHCHepMus. XUMHYEcKas
IBOJIIOLUS. AOMOTEHHBI CHHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPraHUYECKHUX.
OKCNEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUYECKON 3Bomronnu. HauvanbHbie
sTanbl Ouosorndeckor osBomonuu. l'unoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BOSHHUKHOBEHHE MPOTOKJIETKHU. [lepBble KieTkHu U ux
3BONIIOLMS. DOPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



PasButue xu3Hu Ha 3emie no 3paM u nepuogam. Karapxeit. Apxelickas u
nporepo3oiickas Hpbl. [laneo3oiickas spa u €€ mNepuoiabl: KeMOpPUUCKUU,
OPJOBUKCKUH, CUILypUHCKHUH, JGBOHCKHH, KAMCHHOYTOJIbHBIi, IEPMCKHH.

Me3so3zolickas 9pa 1 €€ IepHOAbL: TPUACOBBIIL, IOPCKUH, MEJIOBOM.

KaitHo30iickass 3pa W €€ mnepuoAbl: MAJECOr€HOBBIN, HEOTE€HOBBI,
AHTPOITOT€HOBBIN.

XapakTepucTUKa KIMMaTa 1 re0JIOrM4eCcKUX MporeccoB. OCHOBHBIE TaIlbI
HBOJIIOLIMM PACTUTENIBHOTO W KMBOTHOIO MHpa. ApoMOpdo3bl Yy pacTeHH u
XKUBOTHBIX. [losIBJI€HME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHMYECKOro MHpa Kak OTpakeHHe 3BOIOUMU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBosrolMsi  4esloBeKa.  AHTpomosiorusi  Kak  Hayka.  Pa3Burtue
IOPEACTAaBICHUA O  MPOUCXOXKIACHUM  4YeloBeka. MeTroabl  HM3ydeHus
aHTporioree3a. (CxoactBa W pa3iavuMsl  4YEJNOBEKA M KMBOTHBIX.
CucreMaTnyecKoe MOJIOKEHUE YETIOBEKA.

JBrxymune  cwibl  (dakrtopel)  aHTpomoreHeza.  HacienctBeHHas
W3MEHUYMBOCTh M €CTECTBEHHBI 0TOOp. OOmecTBeHHBII o00pa3 >KWU3HH,
U3TrOTOBJIEHUE OPYIUH TpyAa, MBIIUICHHUE, PEYb.

OcCHOBHBIE CTaJIWM W BETBH SBOJIOLUMU YEJIOBEKA: aBCTPAIONUTEKH,
UYenosexk ymenbid, YenoBek npsaMOXOIAIANM, YenoBEK HEaHIEpPTaIbCKUM,
UYenosek pasymubiil. Haxonkym MCKONAaeMbIX OCTAaTKOB, BPEMs CYILIECTBOBAHUS,
o0acTh pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

Yenoseueckne packl. OCHOBHbIE OOJBIIME pachkl:  €BPONEOUAHAS
(eBpasmiickasi), HErpo-aBCTpaJiOWJIHasl (SKBATOpHalbHAsA), MOHTOJOUIHAS
(a3maTcko-amepHuKaHcKas). YepTel MPUCHOCOOJIEHHOCTH — IpEICTaBUTENEH
YEJIOBEYECKHUX Pac K YCIOBHUSM CYyIIECTBOBaHUS. EMHCTBO YEIOBEUECKHUX pac.
Kpuruka pacusma.

JdemoHcTpanun:

[Hoptpetsr: ®@. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmunpl 1 cxembl: «Bo3unkHoBenne CoaHEYHOM CHUCTEMBI», «Pa3Butue
OpraHu4eckoro Mwupa», «PacturenbHas kieTka», <OKUBOTHas KIETKay,
«IIpokapuornueckas kinetka», « COBpeMEHHasi CHCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE aHATOMHUYECKHUX YEpPT CTPOCHHS 4YEJIOBEKa M YeIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MECTa NAJICOHTOJOIMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOI0 YeJOBEKay, «/lpeBHenmune oam», «pesaue moam», «llepsoie
COBPEMEHHBIE JI0IN», «HemoBeuecKue paco».

O6opynoBanme: Mymspku — «IIpoucxoxmenue  demoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAaHTPONa, HEaHAepTalblia, KpPOMaHbOHLA), CJIENKH WA
M300paKeHHUsT KaMEHHBIX OpYyJIWH MEpPBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pybuna, ckpebna), TreoxXpoHOJOTHYECKass Taliuma, KoJeKmus «DopMbl
COXPaHHOCTH MCKOMAEMBIX )KMBOTHBIX H PACTEHUI».

JlabopaTopHble ¥ NpakTUYecKue padoThbl:

[IpakTuueckas padota Ne 1. «/3yyeHue UCKOMaeMbIX OCTaTKOB pPaCTEHUI
Y )KMBOTHBIX B KOJUIEKIUSIX).

DKCKypcHsi «IBOJIOLHS OPraHUYECKOT0 MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WJIK KpaeBeIUECKUN My3eil).

Tema 3. OpranusMsbl 4 OKpYy:KawIIas cpeaa.

OKoJIoTHsl Kak HayKa. 3ajaud M pas3ienbl  3KojJoruu. Meroasl
IKOJIOTMYECKUX UCCIIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOIO
YEJI0BEKA.



Cpenbl oOWTaHHS OPraHW3MOB: BOJIHAsI, HA3€MHO-BO3/1yIIHAs!, [I0OYBEHHAs,
BHYTPUOPTaHU3MEHHAsL.

Okonorudeckue (axtopsl. Knaccudukanus 3KOIOTMYECKUX (PaKTOPOB:
abuoTudeckre, OMOTHYECKHE W AaHTPOIOTEHHbIE. J[eHCTBHE HKOIOTMYECKUX
(GhakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue bakTopsr: CBET, TeMIlepaTypa, BJIQ)KHOCTb.
®dotonepuoausm. Ilpucnocobnenuss opraHU3MOB K ACHCTBHIO aOMOTHYECKUX
¢dakTopoB. buonornyeckue puTMBIL.

buotnueckne  Qaxktopel. Bumgel  OmoTHueckMx — B3aUMOJAEHUCTBUIA:
KOHKYPEHIUS, XHUITHUYECTBO, cuMOMo3 u ero Gopmer. [lapasutusm,
KooTepalusi, MyTyaJu3M, KOMMEHCaIN3M (KBapTUPAHCTBO, HaXJIECOHUYECTBO).
AMeHcann3M, HEUTpaau3M. 3HaueHHE OMOTHYECKUX B3aUMOJICUCTBHM I
CYILECTBOBAHMSI OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU mnonyysauud. OCHOBHBIE IOKa3aTenu
NOMYJISIUMN: YUCIEHHOCTh, IUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTH, IPHUPOCT,
murpanus. J[nnamMmuka 4MCI€HHOCTH TOMYJISIMU U €€ PeryJsiusl.

JdemoHcTpanuu:

[Toptpetsr: A. I'ymb6oasar, K. ®@. Pynbe, O. I'ekkensb.

TaOmuis! u cxemsl: kapta «[Ipupoansie 30Hb1 3eMian», «Cpenbl oOuTaHUS
opranusmoBy», «@oronepuoausm», «llomymsuun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU NOMYJsun nHPy30puu-Tyhenbkny, «[lummenssie nenm.

JlabopaTopHble U npakTHYecKHe padoThI:

Jlabopatopnas pabota Ne 3. «Mopdonornueckne 0COOEHHOCTH pacTEHUN
U3 Pa3HBIX MECT OOUTaHUS.

Jlabopatopuass pabora Ne 4. «BnusHme cBera Ha pPOCT W Pa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktrnueckass padora Ne 2. «[lomcu€r MIOTHOCTH MOMYJISALMA Pa3HbIX
BHJIOB PACTCHUI».

Tema 4. CooO1mecTBa ¥ IKOJIOrHYeCKHe CUCTEMBI.

CoobiecTBo oprann3mMoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BHUI0Bas,
IPOCTPAHCTBECHHAS, Tpoduueckas (mumieBas). Buubl-nomuHaHThl. CBS3U B
OHOLIEHO3E.

DKoyornueckue cuctembl (dKocuctembl). [loHsTHe 00 sKocHcTeMe U
ounoreoneHoze. POyHKIHOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peayueHThl. KpyroBopor BemEecTB W NOTOK JHEPrUH B
skocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU dKOCUCTEMEI. [TuteBsie nienu u
cetn. OCHOBHBIE TIOKa3aTeId  JKOCHCTEMBbI: Ouomacca, MPOTYKIHS.
DKOJIOTUYECKUE MUPAMUJIbL: MPOAYKIMU, YUCIEHHOCTH, Ouomacchl. CBoOiICTBa
HKOCUCTEM: YCTOMYUBOCTh, CaMOperyisiuus, pazsurue. CyKieccus.

[IpupogHbpie 3KOCHUCTEMBI. ODKOCHCTEMBI O03€p M peK. OKOCHCTEMA
XBOMHOI0O WJIM IIMPOKOJIUCTBEHHOTO JIeca.

AHTpPONIOTEHHBIE HKOCHCTEMBI. ATPOIKOCHCTEMBIL. Y POO3KOCHCTEMBI.
buonornyeckoe u X03511ICTBEHHOE 3HAYEHUE arpO3KOCHCTEM U yPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitumBoctu 3K0cucTeM. COXpaHEeHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. . Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u CTpyKTypa
ounochepnr. XKuBoe BemectBo u ero ¢yHkmuu. OcodeHHOCTH OMocdepbl Kak
[JI00AJIBHOM 3KOCUCTEMBL. J[MHaMHuYeCKOoe paBHOBECHME M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopotsl BemiecTB ©  OHOr€OXMMHYECKHE LHUKIBI  3JIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoeuectBO B Omochepe 3emun. AHTPONOTEHHbIE W3MEHEHHS B
ounochepe. [ mobampHBIE SKOTOTUUECKHIE TPOOIEMBI.

CocyiiecTBoBaHHE IPUPOABI " YeJIOBEYECTBA. CoxpaHeHue
OouopazHooOpas3usi Kak  OCHOBa  yCTOWYMBOCTH  Omocdeppl. OcHOBa
pPalMOHAIIBHOIO YNPAaBJICHUS NPUPOAHBIMH PECYpCaMU M UX HCIIOJIb30BaHUE.
JlocTrkeHrs OMOJIOTMHU U OXPaHa MPUPOIBI.

JdemoHcTpanuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuupl n cxemsl: «IIumieBbie nenm», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpupoansie cooOmectBa», «llenn nuranus», «IKOIOTUYECKass MUPaAMHUIAY,
«buocepa u denmoBek», «IKOCHUCTEMA IMIMPOKOIMCTBEHHOTO  JIECay,
«JKocucTeMa XBOMHOro Jjeca», «bHOIEHO3 BOJOEMaA», «ATPOLEHO3Y,
«IIpumepHBIE AHTPONOTEHHBIE BO3IAEHUCTBUS Ha NOpUpoOay», «BaxnHeumue
VCTOYHMKH 3arpsi3HEHHs BO3AyXa U I'PYHTOBBIX Boa», «llouBa — BakHelnas
cocraBistonias O6uochepsr», «PDakTopbl Aerpagauuu 1mous», «llapHUKOBBIHA
abdexTy, «DaKkTOpel PATUOAKTUBHOTO 3arpsi3HEHHsI Oumocheps», «Oomas
cTpyKTypa Onochepsr», «Pacnpocrpanenue xu3znu B 6uochepe», «O30HOBBIM
aKkpaH onochepr», «kKpyroBopot yriepona B 6uochepe», «KpyroBopor azora B
IPUPOLEN.

O6opynoBanue: Mojenb-anIuIMKanus « TunnyHaeie OMOLEHO3b1», repoapuii
«PacturenbHble  cooOmiecTBa», KoJuiekuuu  «buonenos», «Bpenutenu
BOXHEHMIINX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapuu M  KOJUICKIUH
pacTeHUN W >KMBOTHBIX, IPUHAIEKAIINE K PA3HBIM SKOJIOTMYECKUM TpyHram
onHoro Buma, Kpacmas xkuura Poccuiickoit ®enepanuu, H300paKeHUST
OXpaHSAEMbIX BUJIOB PACTEHUH U )KMBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
BMUOJIOTN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cormacio @I'OC COQ, ycraHaBnuBarTCs TpeOOBaHUSA K pe3yJbTaTaM
OCBOEHHUS OO0Yy4YarOUIMMHUCS MPOrpaMM CPEAHEro oOIero oOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NTUYHOCTHBIX pe3yJIbTaTOB OCBOEHUs npenMera «buonorus»
BBIJICNICHBI  CJIEMYIONIME  COCTABJISAIONIME:  OCO3HAHWE  OOyJaroUUMUCS
POCCUHCKON Tpa)KIaHCKOW HJICHTUYHOCTH — TOTOBHOCTH K CaMOpPA3BUTHIO,
CaMOCTOSITEIbHOCTA M CaMOONPEICIICHUIO, HAJIMYKMEe MOTHBALUK K OOYy4YEHUIO
OMOJIOTHH, LIEJICHANIPABICHHOE PA3BUTUE BHYTPEHHUX YOEKICHUM TUYHOCTH Ha
OCHOBE KIJIIOYEBBIX IIEHHOCTEM M HCTOPUYECKHX TPAIULHUA  pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U  CIIOCOOHOCTH  OOYyYarOIIHUXCS
PYKOBOJICTBOBaThCA B CBOEH  JEATENBHOCTH  I[€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMH, TPUCYIIUMH CHUCTEME OHMOJIOTHYECKOTO OOpa3oBaHUs, HATUUHE
HKOJIOTUYECKOTO TPaBOCO3HAHUS, CHOCOOHOCTH CTaBUTh ILIEAM U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS MpeameTa «bUOoIorus HOCTUTaIOTCS
B €IMHCTBE y4eOHOW M BOCIHUTATEIHHON NEATETHHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMUA POCCUUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUUYECKUMHU H
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MPABUIIAMH U
HOpMaMH  TIOBEJACHUS W  CIOCOOCTBYIOT  MpOIlecCaM  CaMOIIO3HAHMSI,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHs, PA3BUTHUSI BHYTPEHHEW MO3UILIMU JTUYHOCTH,
NaTpUOTU3MA, YBAXEHUS K 3aKOHY U MPABOMOPSANKY, UEJIOBEKYy Tpyla Hu
CTaplieMy TOKOJICHHIO, B3aUMHOIO YBaXKECHHS, OEpPEKHOro OTHOIICHUS K
KyJbTYPHOMY HACIEIUI0 W TPaAMWIMSM MHOTOHAIMOHAJIBHOTO  Hapoja
Poccuiickon @enepanuu, Npupoae U OKPYKAOLIEH Cpeae.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUSI yueOHOro mnpeamera «buonorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaThCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULHUEN JHUYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTALUM, MO3UTHUBHBIX BHYTPEHHHX YOEKICHHUI,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUCKOTO  OOIIECTBa,
pacliMpeHre >KHU3HEHHOTO ONbITa W OMNbITa JIEITEJIbHOCTH B TMPOLIECCe
peanu3aluu OCHOBHBIX HAIpPaBJICHUI BOCHUTATEIBLHOM AESTEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIMKM  OOydYaromerocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHa POCCUMCKOr0 OOIIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, YBAKEHUE
3aKOHA U MPABOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIbHOCTA MpPHU CO3JAaHUU
Y4E€OHBIX MTPOEKTOB, PEUIEHUH YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUH
OMOJIOTMYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEAENATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;



YMEHUE YUUTHIBATh B CBOUX JIEUCTBHUIX HEOOXOAUMOCTh KOHCTPYKTUBHOIO
B3aMMOJCHCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMU
Y COLIMAJIBHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B ITPOLIECCE COBMECTHOI'O BBINOJHEHHUS
y4eOHbIX, MO3HABATEJBHBIX W MCCIEI0BATEIbCKUX 3aJa4, YBaXXUTEIbHOIO
OTHOIIECHHS K MHEHHUIO OIIMOHEHTOB MNpH OOCYXJIEHUU CIIOPHBIX BOMPOCOB
OHMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHICKOM rpa)X JaHCKOU WJIEHTUYHOCTH,
NaTPUOTH3Ma, YBAKEHUS K CBOEMY HapoJly, UyBCTBA OTBETCTBEHHOCTH IEPEN]
Ponnuou, ropmocty 3a cBOM KpaM, CBOXO PoauHy, CBOM f3BIK M KYJBTYpY,
IPOLLIOE U HACTOSIIIEE MHOIOHALIMOHATIBLHOT 0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIECIUI0 U MaMATHHKaM
OpUPOABI, JOCTHKEHHSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
TPyAe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUMCKHX YYEHBIX B CTAHOBIICHHE U
pa3BuTHE OHOJOTUM, MOHUMAHUS 3HAYeHHs] OWOJIOTMHM B TO3HAHWU 3aKOHOB
IPUPOABI, B AKU3HH YEIOBEKA U COBPEMEHHOIO O0ILIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIyXE€HHUIO0 M 3amure OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy yILErO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM pPOJHUTENSAM, CO3[JaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS EHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaguuusaMu HaponoB Poccun;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKIIOYasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAA, OOILIECTBEHHBIX OTHOLIEHU;

NOHMMAaHUE HMOLMOHAJIBHOTO BO3JEHCTBUS JKUBOW MPUPOIABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHHUIO B Pa3HBIX BHUJAX HUCKYCCTBA, CTPEMIICHHE
IPOSBJIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢pusuyeckoro BocnuTaHusA, GOPMHUPOBAHKUSA KYJIbTYPHI 310POBbS H
3MOLMOHAJBHOIO 0J1arONOJyYHs:

NOHMMAHWE U pealn3alusi 3J0pOBOro M 0Oe30macHOro olpasza KU3HU
(310poBOE  MHTaHWE, COONIOJICHHE THUTMEHUYECKHX TPaBHI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATUA M OTIbIXa, peryispHas (Qusnueckas
aKTUBHOCTH), O€pEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

NOHMMAaHUE LEHHOCTU TMpPaBUJ WHIMBHUIYAIbHOTO M KOJUIEKTUBHOIO
0€30MacHOro0 MOBEACHUS B CUTYyalMsIX, YTPOXAIOLIUX 3J0POBbI0 M KU3HU
JIIOJICH;

OCO3HaHUE  TMOCJIEACTBHUA M  HEOPUATHUS  BPEOHBIX  NPUBBIYEK
(ynotpe0OyieHus: aJkoroisi, HAPKOTUKOB, KypeHUsI);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbB K TPYJly, OCO3HaHHE LIEHHOCTH MacTEPCTBA, TPYI0IIO0HE;



FOTOBHOCTh K AKTUBHOM AEATEIIBHOCTA TEXHOJOTMYECKON M COLUUAIBHON
HaIPaBJICHHOCTH, CIOCOOHOCTH WHULIMUPOBATH, IJIaHUPOBATh u
CaMOCTOSITENIbHO BBITIOIHATh TAKYIO J€ATEIbHOCTD;

WHTEPEC K pa3audabiM chepaMm MpodecCHOHAIBHON JesSTEIhHOCTH,
yMEHHUE COBEPIIATh OCO3HAHHBIN BRIOOp OymyIieit mpodeccun u peann30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE TJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CamMOOOpa3OBaHHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) IK0JOrn4eCKOro BOCIMTAHMS

IKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKOW KYJIBTYpPbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKH KX BO3MOXHBIX TMOCIEACTBUM Jid
OKPYXaroLEen Cpebl;

OCO3HaHHUE TI00aTbHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM U MyTel ux
pelieHus;

CIIOCOOHOCTh HKCIOJIB30BaTh MPUOOpETaEMble MpPH H3YYEHUU OHOJIOTUU
3HAHUA W YMEHUS NpPU PELICHUH MPOOJIEM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJIONOIb30BaHUEM  (COOJIOICHUE TpaBUJI  MOBEAEHUS B  MPUPOJE,
HaIPaBJICHHBIX Ha COXPaHEHHWE PABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE JCUCTBUM, MPUHOCAIIUX BPEH OKPYKAOLIEH
IPUPOIAHON CpeJie, YMEHHE MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUIECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX JIEUCTBUN U MIPEJOTBpAIIaTh UX;

HaJU4YUE€ Pa3BUTOIO HKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JESATEIBHOCTH HKOJOTMYECKON HAMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B IMO3HABATEIIbHOM, KOMMYHHKATUBHON U COLIMAIBHOMN
NpaKkTHUKe, TOTOBHOCTHM K Y4YacTHIO B MPAKTUYECKOM JEATEIbHOCTU
HKOJIOTMYECKOIN HANPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOMN MPAKTUKU, OCHOBAHHOT'O Ha JIUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B MOJHMKYJIHTYPHOM
MUpE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YUTATENbCKON KYJIbTYphl KaK CpPEJCTBA
B3aUMOJICUCTBUS MEXKY JIFOAbMU U NMO3HAHUS MUPA;

NMOHUMaHUEe cHeruUKy OWOJIOTMH KaK HayKHh, OCO3HAHHUS €€ poid B
(GbOopMHUPOBAHNY PANMOHATFHOTO HAYYHOTO MBINUICHUS, CO3aHUH IEJIOCTHOTO
MIPEICTABICHUS 00 OKPYXAIOMEM MHUPE KaK O €MHCTBE MPUPOJIBI, YETIOBEKA U
o0l11lecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pPEIIeHUU HpoOIeM
COXpPaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAUMMOCTH OUOJIOTHUH JJIsI COBPEMEHHOM IIUBUIIN3ALINHU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHSI MEJUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECYpCHbIE MPOOIEMBI  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTEeH BHIXOAA U3 TI100aTbHBIX KOJIOTHUECKUX MPoOIeM
U oOecrmedyeHHuss Tiepexoia K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATHLHOMY
UCIIOIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHM OHMOJIOTMYECKUX 3HAHUM B LEIAX
MOBBIIIEHUSI OOIIEeH KyJbTYphbl, €CTECTBEHHO-HAy4YHOW TIPAMOTHOCTH, Kak



COCTaBHOW  4YacTh  (PYHKIIMOHAIBHOW  TPAaMOTHOCTH  OOydYaromuxcs,
dbopMupyemMoii py N3ydeHUU OMOJIOTHH;

MOHUMAaHUE  CYINHOCTH  METOJOB  TIIO3HAHWS, HWCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH WCTOJL30BaTh MOJTydaeMble 3HAHWS IS
aHanu3a U OOBSICHEHUS SBICHUN OKPYIKAIOMIETO MUPA M MPOUCXOSAIINX B HEM
W3MCHECHHM, YMEHHUE JIeJaTh 0OOCHOBAHHBIE 3aKIIOUCHUS HA OCHOBE HAYUYHBIX
(haKTOB ¥ UMEIOIIHUXCS JAHHBIX C IEJTbIO TTOTYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIHFHO HCIIOH30BATh OMOJIOTUUECKHUE 3HAHUS JJIS
perieHus IpoOJIeM B peaTbHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHMWE IIEHHOCTH HAYYHOU JEATEeTLHOCTH, TOTOBHOCTh OCYIIIECTBIISAThH
MPOCKTHYIO M HCCIIEIOBATENBCKYIO JACSTENHPHOCTh HHINBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO W
caM000pa30BaHNI0, K aKTUBHOMY ITOJTYYEHHIO HOBBIX 3HAaHWN MO OMOJIOTHH B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMmeTHpie  pe3yJbTaThl  OCBOCHUS ~ Y4eOHOro  mMpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBbIE 175 (OPMHPOBAHUS MHUPOBO33PEHUS
oOydJarommxcst  MEXIUCIUIUIMHAPHBIE  (MEXIPEJAMETHBIE)  OOIICHAYYHBIC
MOHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpPA M CHEIUMUKY
METOJIOB TIO3HAHUS, WCIIOJIB3YEeMbIX B ECTECTBEHHBIX HayKkax (BEIIECTBO,
DHEprus, SBJICHHE, MPOIECC, CUCTEMA, HAYYHBIA (PaKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHWE, HAOIIOJICHHE, W3MEpEHHE,
OKCIIEPUMEHT W JAPYIHX),  YHHUBEpCAJIbHbIE  Yy4eOHBbIE  JIEHCTBHUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIC, pETYJSTUBHBIC), OOECIEUYNBAIOIINE
dbopmupoBanre (PyHKIIMOHATLHON TPAMOTHOCTH M COLMAILHON KOMITETEHIIUU
0o0yyJarommuxcsi, CHOCOOHOCTh OOyYaroImMXCcsl  HCIOJIb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKME 3HAHWA W  YHUBEPCAIbHBIC
y4eOHbIEe IEUCTBUS B IO3HABATEIHLHOM M COIMATILHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPEAHETO OOIIEero
00pa3oBaHUsl IOJDKHBI OTPAXKATh:

OBiageHue  yHHBepPCAJIbHBIMH  YYeOHBIMH  TO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble Jorudyeckue aecTBUSI:

CaMOCTOATENbHO  (PopMyNnHUpoBaTh U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHWU MPHUEMBI JIOTHYECKOTO MBIILIICHUS
(aHanmu3a, CUHTE3a, CpaBHEHWs, KiaccuuKaiuu, 0000IIeHHs), paCKphIBATh
CMBICII OHMOJIOTMUECKHX TOHATUN (BBIACIATh WX XapakTEpHbIC MPHU3HAKH,
yCTaHaBJIMBATh CBSA3U C IPYTUMHU MOHSATUSIMH);

OTIpENeNATh LEeNN JEeATebHOCTH, 3a/iaBasl MapaMeTpbl M KPUTEPUU HX
JOCTI)KEHUS, COOTHOCHUTH pE3YyJbTaThl JESITEIbHOCTH C TMOCTaBICHHBIMH
HEJISIMU;

UCIIOIb30BaTh OHMOJIOTHYCCKHE TIOHATHS i1 OOBsICHEHUS (HaKTOB U
SIBJIEHUM )KUBOU MPUPOJIBL;

CTPOUTH JIOTHYECKHE PACCYX ACHHUS (MHIYKTUBHBIC, JCIyKTUBHBIC, IIO
AQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;



OPUMEHATh  CXEMHO-MOJENbHBIE  CpeACTBa  JUIsl  MPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOILICHHUI B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUYMH PpPa3HOTO pPOJA, BBIABIEHHBIX B  Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIaH PEHICHUS MPOOJIEMBI C yUETOM aHAIN3a UMEIOIINXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OILIEHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIEJSIM, OLIEHUBATh PUCKH MOCIEICTBUN NEATEIbHOCTH;

KOOPAMHHUPOBATh U BBINOJHATH pPAaOOTy B YCIOBUSAX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBYS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE 1eCTBUSA:

BJAaJeTh  HAaBBIKAMU  y4eOHO-HCCIIEIOBATENIbCKOM W MPOEKTHOM
NeSTeNbHOCTH, HaBBIKAMH  pa3pelieHusi mpodjeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUS MPAKTHUECKUX
3aJ1a4, MPUMEHEHUIO Pa3JIMYHbIX METO/IOB MIO3HAHNUS;

UCTIOJIb30BaTh PA3NUYHBIE BHJIBI JIEATEIHHOCTH IO TMOJYYEHHIO HOBOTO
3HAaHHA, €r0 HMHTEpHpeTaly, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B y4eOHBIX
CUTYallUsX, B TOM YHUCIIE NP CO3JaHUH YUEOHBIX U COIUAIBHBIX TPOEKTOB;

¢opMupoBaTh  HAyuHBIi TN  MBINUICHHS,  BIAJETh  HAYYHOH
TEPMHUHOJIOTHEH, KIIIOYEBBIMU MTOHITHSIMH U METOJIaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOMN
JEeSITEIbHOCTU U )KU3HEHHBIX CUTYAalIHsX;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3U W aKTyalM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHUs, HaXOIUTh apryMEHTHI AJs JI0Ka3aTelbCTBa
CBOMX YTBEPXKJICHUH, 33JaBaTh MapaMeTPhl U KPUTEPUN PEILICHUS;

aHAJIM3UPOBATh TONYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3ysbTarhl,
KPUTHYECKH OIEHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBHUSAX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IEJICHAIPABICHHBIN MMOMCK MEpPeHoca CPEeACTB U Coco00B
JEUCTBHS B MPO(PECCHOHANBHYIO CPELLY;

yMETh MEePEHOCUThH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00IacTu
KHU3HEACSITEIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTeill;

BBIJIBUTATh HOBBIE UJI€U, IPEjIaraTh OpUTHHAIbHBIE TOIXO0/bI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora ¢ uHpoOpManHe:

OpUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHKAX HHpopMamuu (TEKCTe
y4eOHOro mocoOus, Hay4HO-TIONMYJSPHONW JHUTEepaType, OMOIOTHUECKUX
CIIOBapsiX M CHpPaBOYHHMKAX, KOMIBIOTEpHBIX Oa3zax JaHHbIX, B WHTepHere),
aHAJIM3UPOBaTh MH(GOPMALIMIO DPA3IUYHBIX BHUIOB U (OPM MpeAcTaBICHUS,
KPUTHUYECKU OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(dbopMyIUpOBATh 3aMPOCH] M MPUMEHSAThH PA3IUYHbIE METO/IBI IPU TIOUCKE U
orbope Owonormdyeckoil wHOOpPMAIMK, HEOOXOMUMON JUIsl  BBITIOJHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCMOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAaTh KYJbTYPY AaKTUBHOTO HCIOJB30BaHUs
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy TpeACTaBICHUS
ouonornyeckoit wHpopMaruu (cxembl, TpaduKu, JAHArpaMMBbI, TaOJIHUIIHI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KAayeCTBE CpEACTBA Npu padoTe ¢
Oouonornyeckoil uHOpMalnMen: TPUMEHATh XHUMHUYECKHE, (PU3UYECKHE U
MaTeMaTUYeCKue 3HAKW U CUMBOJIBI, (pOopMyIibl, a0OpeBUaTypy, HOMEHKIATYPY,
UCIIOJI30BaTh M NPE0Opa3oOBBIBaTh  3HAKOBO-CUMBOJUYECKUE  CPENCTBA
HaIJIAIHOCTH;

BJaJeTh  HaBBIKAMHU  pAacCloO3HAaBaHUS U 3alIUTHl  WH(OpMALUH,
UH(OPMAIMOHHON 0€301TaCHOCTH JINYHOCTH.

OgByageHne yHMBepCaIbHBIMH KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) oO1menue:

OCYIIECTBIISITh KOMMYHHUKalld BO BceX cdepax KHU3HH, aKTHUBHO
y4acTBOBaTh B JMAJOre WM JUCKYCCHUU IO CYIIECTBY OOCYKIA€MOl TEMBI
(yMeHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBINIOJIHEHU MPEAJIaraeMoi 3a7a4i, yYUThIBATh UHTEPECHI U COIIACOBAHHOCTD
NO3ULUK JPYTUX YYACTHUKOB AUAIIOrA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOILICHHS, NMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYAIHi,
YMETh CMATYaTh KOH(IIMKTHI U BECTH MIEPETOBOPHL;

BJIA/IETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEeHUsl JApYIHX JIOJEH, MpOSABIATH YBAXKUTEIBHOE OTHOLIEHHE K
co0OeceTHUKY U B KOPPEKTHOU popme popMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOKO TOYKY 3PEHUS C MCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA 1esITeJIbHOCTD:

NOHMMAaTh ¥ WUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
UHAMBHUIYyaJIbHOM paboOThl MpU  pEHmIeHUH OWOJIOTUYECKOW  MpoOIeMsl,
000CHOBBIBaTh HEO0OXOITUMOCTh PUMEHEHUS IPyIIIOBBIX bopm
B3aUMOJICHCTBHS IPU PELICHUH YUEOHOM 3a/1a4H;

BbIOMpAaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEHN Ka)JOr0 4jeHa KOJUIEKTHBA;

OPUHUMATh LEJIH COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICUCTBUA IO €€ JTOCTUKECHHUIO: COCTABJIATH IUIAH JICHCTBHUI,
pacupenensiaTe poiad ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYKJaTh pPE3YyJIbTAThl
COBMECTHOU padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M Ka)XJOr0 YYaCTHUKA KOMaHIbl B
o01ui pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OpWUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IOBEAEHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATHBHBIM.

OBJ1aleHHe YHHBEPCAJTbHBIMH PeryJIsTHBHBIMH AeHCTBUAMM:

1) camoopranusanus:

UCTIOJb30BaTh OMOJOTHYECKHE 3HAHUS ISl BBISBICHUA MPOOIEM U HUX
pEIIeHNUs B KU3HEHHBIX U YU€OHBIX CUTYAIHUIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUUN LEJEBbIE U CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAX 10 OTHOLIEHUIO K XKUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBI0 OKPYIKAOIINX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  IIO3HABATEIBHYIO  JIESITEIBHOCTD,
BBISIBJISITH TIPOOJIEMBI, CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3a/Jaydl B
00pa30BaTEIbHOMN NEATEIBHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH pPEHIEHUs NOpoOieMbl € y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUI;

JABATh OLICHKY HOBBIM CUTYallHsIM;

paclMpATh  paMKd ~ y4eOHOro IpeaAMeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTECHUM;

JenaTb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTHUpOBaTb  €ro,  Oparthb
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW SPYIUIUMH B
Pa3HBIX 0O0JACTSIX 3HAHWM, MOCTOSHHO TOBBIINIATH CBOW OOpa30BATEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.Ib:

JIlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISM;

BJa/JIeTh HAaBBIKAMHU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEpPLIAEMBIX JCMCTBHM M MBICIUTENBHBIX NPOLECCOB, UX PE3yJNbTAaTOB U
OCHOBaHUH, UCIIONB30BaTh MPUEMBI peICKCUU ISl OLIEHKH CUTYalllu, BHIOOpa
BEPHOI'O PELICHNS;

YMEThb OLEHMBATh PUCKA M CBOEBPEMEHHO IPUHHUMATh PELICHHS II0 UX
CHIKEHHIO;

MIPUHUMATh MOTHBBI M apryMEHTBl APYTHX MPHU aHAIN3E PE3YyJIbTATOB
NEeATEIIbHOCTH;

3) npuHsaTHE ce0sl M IPYTrUX:

IPUHUMATh Ce0sl, IOHUMAasi CBOU HEJOCTATKHU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI M apryMEHTBl APYTHX MPU aHAIN3E PE3YyJIbTATOB
NEeATEIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MTO3ULIUU JPYrOro 4eJ0BeKa.

NNPEIAMETHBIE PE3YJIBTATBI

[IpenqmerHble pes3ynbTaTthl ocBoeHHs mporpamMmbel COO mo Ouojorum Ha
0a30BOM ypOBHE BKJIIOYAIOT crenududeckue g ydeOHOTO mpeaMera
«buonorus» HaydHbIE 3HAHUS, YMEHUS M CHOCOOBI JEWCTBUI MO OCBOEHHUIO,
UHTEPNIpPETAllMd ¥ TNpeoOpa3oOBaHUIO 3HAHWM, BUIBI JCATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHHWS M MPUMEHEHUIO 3HAHWM B PA3JIMYHBIX Y4EOHBIX
CUTyalMsiX, a TaKKe B pPEAIbHBIX >XU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C
ouosnorueii. B mporpamMme mpeaMeTHbIE pe3yJbTaThl MPEACTABICHBI MO TOJIaM
00yueHus.

[IpenmeTHbIE pe3ynbTaThl OCBOCHMS yueOHOTro npeameta «buonorus» ¢ 10
KJlacce OIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTHUM B CHCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa M HAYYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCHUHCKUX ® 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BHTHE OHOJIOTHH,
(byHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA VISl PEIICHUs dKU3HEHHBIX 3a71a4;



YMEHHE PacKphIBaTh COJECpKAaHUE OMOIOTMYECKUX TEPMHHOB U TOHSATHI:
JKU3Hb, KIJIETKA, OpraHu3M, MeTa0oiau3M (OOMEH BEIIECTB M IpeBpallcHUe
JHEPruu), TrOMEOocTa3 (CaMOperyisuusi), YpPOBHEBAas OpPraHU3aALMs KUBBIX
CUCTEM, CaMOBOCIIPOU3BECHUE (penpoykuus), HACJIEICTBEHHOCTb,
U3MEHUYHBOCTb, POCT U PA3BUTHUE;

YMEHHE H3JaraTb OHOJOTHYECKHE TEOpUH (KJIETOYHAsl, XPOMOCOMHAas,
MyTallMOHHAsI, LIEHTpaJbHasi JOrMa MOJEKyJIsapHOoW Ouosnorum), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 LEeHTpax MHOTooOpasusi 1
IPOUCXOXKIEHUs KyJIbTypHbIX pacteHud H. . BasunoBa), onpenenstsb
IPAaHULIBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHHE BIIaJIETh METO/IaMU HAYYHOTO MO3HAHUS B OMOJIOrMH: HAOII0IeHNE
Y ONHMCAHME JKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OPraHU3alus U IPOBEICHUE
OMOJIOTMYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYEMBIMU BEJIMYMHAMHU, OOBICHEHHE MOJYyYEHHBIX
pE3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATUH, TEOPUI U 3aKOHOB, YMEHHE
JIENIaTh BBIBOJbI HA OCHOBAHUU NOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK MMPOKAPHUOT
U DYKApUOT, OJAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEUIECTB U MPEBPAILLECHUS SHEPTUH B KJIeTKe, (POTOCHUHTE3A,
IUTACTHYECKOTO0 M 3HEPreTHYEeCKOro oOMEHa, XEMOCHHTE3a, MUTO03a, MEeHo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHMS, HHIWBHUAYaJIbHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSATH MOIYYEHHbIE 3HAHUSA ISl OOBSICHEHUST OMOJIOrMYECKUX
IIPOLIECCOB U ABJICHUH, JUISl IPUHATHS IPAKTUYECKUX PELICHUHN B IIOBCEAHEBHOM
KHU3HU C LEJIbI0 obOecriedeHusi Oe30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKpY’KalOIKUX JIOAEH, COOJI0JEHUsT HOPM TIPaMOTHOTO IOBEACHUS B
OKpY KaloIel MPUPOTHON cpene, MOHUMaHuEe HeOOXOAMMOCTU HCIIOIh30BaAHUS
JTOCTUKEHUM COBPEMEHHON OMONOTMH M OMOTEXHOJOTHH Al PalMOHAIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE TI'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAHME, CLEIJIEHHOE HACIEJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs I MPEeACKa3aHusl HaclIeJOBaHUS MPU3HAKOB y
OpraHU3MOB;

YMEHHE BBINIOJIHATH JTaOOPATOpHbBIE U MPAKTUYECKHE padOThl, COONII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U 1TaO0OpaTOPHBIM 000pPYA0BaHUEM;

YMEHHE KPUTHYECKH OIICHUBAThb W MHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOTO COJEpKaHMUs, BKIIOYAIOLIYIO0 IICEBJOHAYYHbIE 3HAHUSA U3
pa3IMYHBIX HCTOYHHKOB (CpeICcTBa MaccoBOM HMH(OpMAIMH, HAyYHO-
NOMYJISIPHbIE MAaTE€pUaibl), STHYECKHE aCHEKThl COBPEMEHHBIX HCCIIEJOBAaHUHN B
OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3/7]aBaTh COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
0000mast Ouonoruveckyro HWH(MOpMAIMi0O ©3 HECKOIBKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh OHATUWHBIN annapar OMOJIOTHH.

[IpenMeTtHble pe3ylbTaThl OCBOEHUS yueOHOTO npeamera «buonorus» ¢ 11
Kjlacce JOJKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHUM O MeECTe€ M POJIU OHUOJOTMH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHS, O BKIAJE
POCCHHCKUX U 3apyOeXHBIX YUYCHBIX-OMOJIIOTOB B pa3BUTHE OWOJIOTHUH,
(YHKIIMOHATBHON TPAMOTHOCTH Y€JIOBEKA JUISl PEIICHNUS KU3HEHHBIX 3a/1a4;



YMEHHE PacKphIBaTh COJECpKaHHUE OMOIOTHUYECKUX TEPMHHOB U TOHSATHUI:
BUJ, TOMyJsAlUs, TE€HODOHI, OIBOJIOLMUSA, MABWXKYIIME CUJIbl ((aKTOpbI)
IBOJIIOLIHH, IPUCIIOCOOJIEHHOCTh OpraHU3MOB, BHUJ1000pa30BaHueE,
9KOJIOTUYECKUE (PAKTOPBI, FIKOCUCTEMA, POIYIICHTHI, KOHCYMEHTBI, PEIyIICHTHI,
MU MTUTAHUs, IKOJIOTHYECKast mupamMuaa, OuoreoreHo3, onocdepa;

YMEHHUE H3JIaraTb OMOJOTHMYECKHE TEeOpuu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAsl TEOpHsl SBOJIOLMH), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxoacrsa K. M. bapa, yepenoBaHus riaBHbBIX HAlpaBICHUN U
nyteit sBomonmu A. H. CeBeprioBa, yuenust o 6uocdepe B. . Bepranckoro),
ONpEaENATh TPAHULBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BIIaJETh METO/IaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOJII0IeHNE
Y ONHMCAHME JKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OPraHU3alus U IPOBEICHUE
OMOJIOTMYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYEMBIMU BEJIMYMHAMHU, OOBICHEHHE MOJYyYEHHBIX
pE3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATUH, TEOPUI U 3aKOHOB, YMEHHE
JIENIaTh BBIBOJbI HA OCHOBAHUU NOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIACIATh CYLIECTBEHHBIE NPHU3HAKH CTPOEHUS OMOJIOTMYECKHX
OOBEKTOB: BHJOB, MOMNYJSILHUA, HPOIYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOIr€OLIEHO30B M 3KOCHCTEM, OCOOEHHOCTH IPOILIECCOB: HACJIEICTBEHHOU
U3MEHYHBOCTH, €CTECTBEHHOTO otOopa, BUJI000pa3oBaHus,
IPUCTIOCOOJIEHHOCTH OPraHU3MOB, JAEWUCTBUSA HKOJOTMUYECKHUX (aKTOpOB Ha
OpraHu3Mbl, II€pEHOCAa BEIIECTB W NOTOKA OJHEPrUH B 3KOCUCTEMAX,
AHTPOIIOI€HHBIX M3MEHEHHUH B DKOCHUCTEMAxX CBOEM MECTHOCTH, KPyroBOpOTa
BEIIECTB U OMOTCOXMMHUUYECKHX ITUKIIOB B Omocdepe;

YMEHUE NPUMEHSATH MOIYYEHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOrMYECKUX
IIPOLECCOB U SIBJICHUM, ISl IPUHATHS NPAKTUYECKUX PEMICHUN B MOBCEIHEBHOU
KHU3HU C LEJIbI0 obOecriedeHusi OE30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKpY’KalOIUX JIOAEH, COOJI0JEHUsS HOPM TIPaMOTHOTO TIOBEACHUS B
OKpY KaloIel MPUPOTHON cpene, MOHMMaHue HeOOXOAMMOCTU HCIIOIh30BAHUS
JNOCTHUKEHUN COBPEMEHHOU ounonorun U1 paLMOHAIBLHOIO
IPUPOAOIIOIb30BaHNUS;

YMEHHUE pEeIIaTh 3JIEMEHTAPHbIE OHOJOTMYECKUE 3aJlayd, COCTaBIATH
CXEMBI IIEpeHOCca BEUIECTB U SHEPTUU B SKOCUCTEMAX (1[€MU MUTAHUS);

YMEHHE BBINIOJIHATH JTaOOPATOPHbBIE U MPAKTUYECKHE padOThl, COONII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U 1TaO0OpaTOPHBIM 000pPYA0BaHUEM;

YMEHHE KPUTHYECKH OIICHUBAThb W MHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOTO COJEpKaHMUs, BKIIOYAIOLIYIO0 IICEBJOHAYYHbIE 3HAHUSA U3
pa3IMYHBIX HCTOYHHKOB (CpeICcTBa MaccoBOM HMH(OpPMAIMH, HAyYHO-
NOMyJISIpHbIE  MaTepHalibl), paccMaTpUBaThb IJ00aJbHbIE 3KOJOTMYECKHE
po0JIeMbl COBPEMEHHOCTH, POPMHUPOBATH IO OTHOLICHHIO K HUM COOCTBEHHYIO
NO3ULHIO;

YMEHHE CO37]aBaTh COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOIEHUS,
0000mast Ouonoruveckyro HWH(OpMAIMi0O ©3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh OHATUWHBIN annapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

CTPOEHUE KIIETKU

(ynorpeOyieHUsT amKorojisi, HapKOTHUKOB,
KypEeHHUs);

10 KUIACC
Kosn4yecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue
Ne Koutposn | Ipakrtuy (uucposrie)
pa3aeyioB U TeM Peanu3zanus BOCIUTATEILHOIO
n/n Bcero HBIE ecKue oﬁpasoBaTeanble
NPOrpamMMbl MOTEHIUAJIA YPOKA
padoThI padoThI pecypcsl
ITOHUMAaHUe u peanuzanus
3I0pPOBOTO U OE30MaCHOT0 00pa3a KU3HU
(3mopoBoe MUTaHUe, colOuoieHHe
TUTUEHUYECKUX  TpaBWiI U HOPM,
cOanmaHCHpOBaHHBIM peXUM 3aHATUH W | bubmmorexa [JOK
buonorus kak
2 0.5 OT/IbIXA, peryJisipHas ¢usnueckas | http
HayKa
aKTUBHOCTB), OepexHoro, | s:/m.edsoo.ru/7f41¢292
OTBETCTBEHHOTO U KOMIETEHTHOTO
OTHOLIEHUS K cOOCTBEHHOMY
buznueckomy u MICUXUYECKOMY
310pPOBBIO;
MOHUMAHWE I[IEHHOCTU  MPaBUI
WHIUBHyaIBHOTO W  KOJUIEKTHBHOrO | bubmunoreka [[OK
JKuBbie cuctembl
2 1 0e30macHOro TIOBEJCHHUS B CHUTyarusx, | http
Y UX OpraHu3anus
YIpOXKAIOUUX  370POBBIO M JKHU3HU | S://m.edsoo.ru/7f41¢292
JIIOJIEH;
. OCO3HaHUE MOCJIE/ICTBUM u
XuMUIECKUH Bubnuorexa [IOK
HETPUATUSA BpEIHBIX MPUBBIYEK
3 COCTaB U 8 1 http

s://m.edsoo.ru/7f41¢292




TOTOBHOCTh K TpPYIy, OCO3HAaHHE

bubmnoreka [IOK

KusgenesreabHO
S 6 IIEHHOCTH MacTEPCTBA, TPYAOTIO0HE; http
s://m.edsoo.ru/7f41¢292
TOTOBHOCTH K aKTUBHOU
PasmuOXeHue 1 IEATCIBHOCTU TEXHOJIOTHYECKOMI u
. bu6mmnoreka [JOK
WHJIMBHUIyATHHOE 5 | COILMATLHOU HalpaBIeHHOCTH, | |
aup
a3BUTHE CIIOCOOHOCTH HHUIIUUPOBATH
p tvp > | s://m.edsoo.ru/7f41¢292
OpraHU3MOB MJIAaHUPOBATH u CaMOCTOSTEIIEHO
BBITIOJIHSTH TAKYIO JACSATEIHHOCTD;
HHTEpEC K pa3IUdHBIM chepam
Hacnencrsennoct p vp (bep
- npodeccuoHaIbHON JearenbHocTH, | bubmuorexa [JOK
8 1.5 YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp | http
M3MEHYHUBOCTh .
Oyaymedt mpodeccud W peaau3oBHIBATH |  S://m.edsoo.ru/7141¢292
OpraHU3MOB
COOCTBEHHBIC KU3HCHHBIC TIJIaHbI,
Cenexmus TFOTOBHOCTB M CIIOCOOHOCTH K
Bbu6mmnoreka [JOK
OpraHU3MOB. 3 00pa30BaHUIO U CaMO0OpPa30BaHUIO HA it
. p
OCHOBBI MPOTSHKCHUH BCEl KU3HH,
P ’ s://m.edsoo.ru/7f41¢292
OMOTCXHOJIOTHHU
bu6mmoreka [{OK
PesepBHOE Bpemst 1 http
s://m.edsoo.ru/7f41¢292
OBIIEE
KOJIMYECTBO 34 4
YACOB I1O

I[TPOTPAMME




11 KITACC

Haumenos KoauuecTBO 4acoB
aHue DJIeKTPOHHbIE
Ne pa3uesioB u IpakTnyec (undgposbie)
KoHTpoJIbH Peanm3anusi BOCHUTATEJILHOI0 MOTEHITHATIA
n/on | TeMm Bcero KHe oOpa3oBaTesibH
ble padoThI YpPOKa
nporpamMmm padoThI ble pecypchbl
bl
MIOHMMAaHWE M pealu3anus 3J0pOBOTO U
6e3omacHoro obpasza >KU3HU (310pOBOE IMUTAHUE,
Bbubnnoreka
COOJIIOJICHNE TUTHEHUYECKUX TMpPaBUI U HOPM,
DBOJTIOIHO . . LIOK
cOQIaHCUPOBAHHBI PEXUM 3aHATUA U OTHbIXA,
HHas 9 1 http
peryisipHas ¢pu3znyecKas aKTUBHOCTb), O€pe’KHOro,
ouoJiorus s://m.edsoo.ru/74
OTBETCTBEHHOI'O M KOMIICTCHTHOTO OTHOIICHHUS K lec74
coOCTBEHHOMY (DU3UYECKOMY U TICUXHUYECKOMY
3710pOBbIO;
Bo3uukHoB NOHUMAaHUE LIEHHOCTH npaBui | Bubnuoreka
€HHE U WHJMBUIYATbHOTO U KOJUIEKTUBHOTO 0€30MacHOro LHOK
2 pas3BHUTHE 9 0.5 MOBE/ICHUSI B CHTYAlHsX, YTPOKAMOIIMX 310POBBIO | hitp
J)KU3HU Ha Y JKU3HM JTIOJEH; s://m.edsoo.ru/7f4
3emite lcc74
OCO3HaHWE TIOCHEACTBUM W  HempuaTus | bubmuoreka
Opranusmel a ciip GmuoTe
- BpeIHBIX MpuBblUeK (ymorpeOnenus amkorons, | I[[OK
5 1 HApKOTHKOB, KypeHUS ); htt
OKpYKatoII p , KypeHHUSL); D
s://m.edsoo.ru/7f4
as cpena
pen lcc74
4 Coo0ecTB 9 TOTOBHOCTh K TPYJly, OCO3HaHWE IIEHHOCTH | bubmuoreka
au MacTepcTBa, TPYI0JII00HE; 1HOK




JKOJIOTUYEC http
KHe s://m.edsoo.ru/7f4
CHCTEMBI lcc74
FOTOBHOCTh K AaKTUBHOM JesTeiabHOCTH | bubnmoreka
PesepsHOE TEXHOJIOTMYECKOW M COLMAIIBHOM HarpaBieHHOCTH, | IJOK
Bpews 1 CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH H | http
CaMOCTOSITENBHO BBINOIHATH TAKYIO AESATEILHOCTD; s://m.edsoo.ru/7f4
lcc74
OBIIEE
KOJIMYECTBO
YACOBIIO 33 25

[TPOT'PAMME




ITOYPOYHOE INTAHUPOBAHMUE

10 KJTIACC
Ne
n/ Tema ypoka
n
1 buonorus B cucreme Hayk
) Mertoap! mo3HaHus kuBoU Npuposl. [IpakTrdeckas padorta Ne 1 «lcnonp30BaHue pa3IMUHBIX METOJOB TIPH U3yUYCHUH
OMOJIOTUYECKUX OOBEKTOBY
buonornueckue cucTeMsl, MPOLIECCH U MX U3yUEHUE
4 XUMHUYECKUI COCTaB KJIETKU. BoJa 1 MUHEpAJIbHBIE COJIU
benku. CoctaB u cTpoeHue 0eiaKoB
6 depMeHTHI — OHoJorHueckue karaausatopsl. JlaboparopHas padora Ne 1 «M3yueHune kaTaTuTHYECKONH aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMIIIa3bl WK KaTaaas3bl)»
7 Vriaesonnl. JIunuanl
Hyxneunosble kucnorsl. AT®
9 Ucropus u meToapl uzydenus kinetku. Kierounas reopust
10 Knetka kak 1eiocTHas xuBas cucrema
1 Crtpoenue rykapuoTudeckoi kietku. JlabopaTopHas padora Ne 2 «M3yueHue cTpoeHUs KIETOK pACTEHUH, )KUBOTHBIX,
rpu0OB 1 OaKTepHUil 0 MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U X OMHMCAHHE)
12 OOMeH BelecTB Wi METaboIU3M
13 ®oTocuHTE3. XEMOCHHTES
14 DHepreTUIecKuii 0OMeH
15 Kuznennsiii mukn kineTku. Jlenenne kietku. Mutos. Jlaboparopnast padora Ne 3 «Habmronenne MuTo3a B KJIIETKaX KOHUMKA

KOpeEIlIKa JyKa Ha TOTOBBIX MUKpPOIIpEnapaTax»»




16 buocunres 6enka. Peakiius MaTpuyHOTrO CUHTE3a

17 Tpaucnsiust — OGuocuHTe3 Oenka

18 HexkneTounsie (hOpMBbI )KU3HH — BUPYCHI

19 ®opMBbl pa3MHOKEHHSI OPTaHU3MOB

20 Melio3

71 OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX Ki1eToK. OmionoTBopenue. Jlabopatopuas padora Ne 4 «I3ydeHne cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax»

22 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB

23 ['eneTnka — Hayka 0 HaCJIEJACTBEHHOCTH U U3MEHYMBOCTH

24 3aKOHOMEPHOCTH HACJIEAOBAHUS MPU3HAKOB. MOHOTHUOPUAHOE CKPEIIMBAHKE

25 JurubpuaHoe CKpenuBanue. 3aKOH HE3aBUCUMOTO HACIIEOBAHUS TPU3HAKOB

2% CuerieHHOe HacnefoBaHue mpusHakoB. Jlaboparopnas padota Ne 5 «3ydenue pe3yabTaToB MOHOTHOPUIHOTO U
TUTUOPUTHOTO CKPEUTUBaHUS Y AP030(UIbI Ha TOTOBBIX MUKPOIIpEnapaTax»

27 I'eneruka mona. HacnegoBanue npu3HaKoB, CIETUICHHBIX € MTOJIOM

73 N3menunBocTh. Henacnencreennas namMeHunBocThb. JlabopaTopnast padora Ne 6. M3yuenne MoaudukaimoHHOMU
W3MEHYMBOCTH, IOCTPOCHHUE BAPUAIIMOHHOTO Psifia ¥ BAPUAIIMOHHON KPUBOW)»

29 Hacnencreennas uameHunBocTh. JlabopaTopHas padora Ne 7. « AHaIM3 MyTaluii y Apo30Quiibl Ha TOTOBBIX
MHUKpOIIpenaparax»

30 ['eneruka yenoBeka

31 PeseprubIit ypok. O600meHue mo teme «HaciaeacTBeHHOCTh M K3MEHYUBOCTh OPTaHU3MOBY

32 Cenekius Kak HayKa M MPOIECC

33 MeTobl U JOCTUKEHUS CEIEKIUN PACTEHUH U AKUBOTHBIX

34 buorexHonorus kak oTpacib NPOU3BOJCTBA




11 KITACC

Ne
n/ Tema ypoka
n
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS
2 Hcropus pa3BuTus npeacTaBieHUl 00 IBOTIOIUN
MuxkposBomntronus
4 [Momynsmus Kak IeMeHTapHasi eqUHUIA BUIa U 3Bojtonuu. JlJaboparopuas padora Ne 1 «CpaBHEHHE BHIOB IO
MOP(}OTOTHIECKOMY KPUTEPHIOH
JIBmokyIue cuibl (3NeMeHTapHbIe (PAKTOPBHI) IBOTIOIUU
6 EcrecTBennblit 0TO00p 1 ero GopMbI
7 Pe3ynbTathl 3BOIIOIMHI: TPUCTIOCOOJIEHHOCTh OPTraHu3MOB U BU000pa3oBanue. Jlabopatopuas pabora Ne 2 «Onucanue
MPUCTIOCOOJIEHHOCTH OpPraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay
8 Hamnpagnenus u myTu Makpo3BOJIIOIIUU
9 HeobpaTtumocTs 3BoMIOLINN
10 Uctopus xu3Hn Ha 3emiie 1 METOAbI €€ N3yUEHUS
11 ['unoTe3bl NpoUCX0XKACHUS )KU3HU Ha 3eMie
12 PazButue xu3Hu Ha 3emMIie 1o 3paM U eproam
13 OCHOBHBIE 3TaIlbl BOIIOIUHN PACTUTENBFHOTO U KUBOTHOTO MHpa. [IpakTrueckas padota Ne 1 «3yueHue uckomaeMbIx
OCTaTKOB PACTEHUH M KUBOTHBIX B KOJUTCKITHSIX)
14 CoBpemMeHHas cucTeMa OpraHu4ecKoro Mupa
15 DBOJTIONHS YeJIOBEKa (aHTPOTIOTEHE3)
16 JIBmokytue cuibl (akToOphl) aHTPOIIOTeHE3a




17 OcCHOBHBIE CTaIUU 3BOJIOLUY YEJIOBEKA

18 UYenoseueckue packl U IPUPOJHbIE afalTaliy YeJI0OBEKa

19 PesepBHblit ypok. O600mieHue no remMe « BO3SHUKHOBEHHE U Pa3BUTHUE KU3HU HA 3eMIIe»

20 DKOJIOTHsl KaK HayKa

21 Cpenpl 0OuTaHUS U SKOJIOTUYECKHE (DAKTOPHI

” Abuornueckue Qaxropsl. JIaboparopnas padota Ne 3. «Mopdonoruyeckre 0coOeHHOCTH paCTeHUI U3 pa3HbIX MECT
obutanusy. JlaboparopHas padota Ne 4. «BrnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa»

23 buoTtnueckue pakTopsl

24 DKOJIOTHUECKHUE XapaKTepUCTUKH mommysiuu. [Ipaktudeckas padora Ne 2 «[Toacuér miIoTHOCTH MOMYJISIIANA Pa3HBIX BUIOB
pacTeHui»

25 Coob1miecTBa OpraHu3MoB — OUOIICHO3

26 DKOJIOTHYECKUE CUCTEMBI (3KOCHUCTEMBI)

27 OcHOBHbBIE TIOKA3aTeNIN HKOCUCTEMBI. DKoIorudeckre nupamubl. CoiicTBa skocucteM. CyKiueccus

28 [IpupoaHbie S3KOCUCTEMBI

29 AHTPOIOTr€HHbIE SKOCUCTEMBI

30 buocdepa — riobdanpHas 3xocucTeMa 3eMIIu

31 3aKOHOMEPHOCTH CYILIIECTBOBaHMsI OHMOC(EpBI

32 UYenoseuecTBo B Onochepe 3eminun

33 CocymiecTBoBaHUE TPUPOJIBI U YEIOBEUECTBA

34 PesepBHbIit ypok. O6006meHne Tembl «Co00IIecTBa U 3KOJOTUIECKIE CUCTEMBDY







