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HOACHUTEJIBHASA 3AIINCKA

[Tpu pas3paboTke mporpaMMmbl MO OHOJIOTUHM TEOPETHUYECKYI0 OCHOBY MJIs
ompeeNieHus] MOAXOA0B K (OPMHUPOBAHHUIO COJAEP)KAaHUS Y4eOHOro IpeaMera
«buonorus» cocraBwiIM: KOHLeNTyalbHble mnojoxeHus OIoC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJAEp)KaHUsA, pe3yJbTaToB OOydeHus U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MTOJIOKEHUS 00 OOIINX LESIX U
NPUHLIMIIAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanusi B Poccuiickoit denepanuu, a TakKe IOJIOKEHUS O
cneruduke Onosoruy, €€ 3Ha4eHUH B MO3HAHUU JKUBOM MPUPOABI U 00ecrIeUeHUN
CYIIIECTBOBAHMSI YeJoBeuecKoro obmiectBa. COriaacHO HA3BAHHBIM IOJIOKEHUSIM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owojornu ma€T TPEACTaBICHHWE O IEsIX, 00 oOmei
cTparteruu OOy4YeHHUs, BOCHUTAHHMS M PAa3BUTUS OOYYAIOIIMXCS CpEeICTBAMU
yuebHoro mpeamera «buomorus», omnpeneiseT o00s3aTeNnbHOE TPEIMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpelneieHue 1O pasfelaM U TeMaM,
PEKOMEHIYEMYIO MOCIEA0BATEIBHOCTh U3YyUEHHUs] yUeOHOro MaTepuana ¢ yu4éTom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOIMKM 0O0pa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUdaroIuXCsl.

B mporpamme mno OuoNOrMM TakK€ YUYUTBHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHns B (OPMUPOBAHUM OCHOBHBIX BHUAOB  Yy4eOHO-TIO3HABATEIbHOU
JEeSTeNbHOCTH/Y4eOHbIX JEHCTBUI O0OydYaromuXxcsi MO OCBOCHHIO COJEP)KaHUs
OHOJOTMYECKOro 00pa30BAHMSL.

B mporpamme mo 6uonorun (1011 xmaccel, 6a30BbIil YPOBEHB) peaii30BaH
NPUHILKI TPEEMCTBEHHOCTH B HW3yYEeHHMU Owosoruu, Onaromapss 4emMy B HeH
IPOCMATPUBAETCA HAIMPABICHHOCTh Ha pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHUEHTAIMM JTUYHOCTH, 3KOJOTUUECKOTO MBIIUICHUS, IPEACTABICHUN O 3JJ0POBOM
oOpa3e XM3HU M OEpeKHbIM OTHOIIEHHWEM K OKpY’Karolleil MpUpOJHOU cpeje.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPH, a TakXKe 3HAHUU O
CTPOCHHUHM KHUBBIX CUCTEM PA3HOI'O PAHTa U CYIIHOCTH OCHOBHBIX IPOTEKAIOLIUX B
HUX TPOLECCOB B MpOrpamMMme MO OHOJOTMH YJIE€JIE€HO BHUMaHHUE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUUN B MMOBCEHEBHOM JKU3HU VISl PEUICHUS MPUKIIATHBIX 3a7a4, B
TOM YHcje: MPOPUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS 9KOJIOTHYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OKpYXKAWIIed NPUPOTHOM Cpene, aHaam3a
BIIMSTHUST XO3SUCTBEHHOW MAESITENFHOCTH YENIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIATHON HAIIPABICHHOCTH
yaebHoro mpeamera «buonorus» MpoaUKTOBAHO HEOOXOIMMOCTHIO OOECIICUEHUs
YCIIOBUH ISl PEIICHUsI OJTHOW M3 aKTyaJbHBIX 3a7a4 IKOJBHOTO OHMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpenamnonaraer (HOpMHpOBaHHE Y  OOyYaromIuxcs



CIIOCOOHOCTH aanTUPOBAaThCA K M3MEHEHHSIM JWHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHE cpemHero o6mero oOpa3oBaHHUS 3aHMMAeT Ba)XXHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEACTAaBICHUN O
HAyYHOW KapTHUHE MHUpa, pacliupsieT U 0000IIaeT 3HaHUS O KMBOW IpuUpoje, €€
OTJINYUTENBHBIX IPU3HAKAX — YPOBHEBOW OpraHU3allid M HBOJIIOLUH, CO3IAET
yCIOBUSL  JJIA: TIO3HAHWsSI  3aKOHOB  JKMBOM  NpuUpoAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3omacHoro ooOpasza
YKU3HH, IKOJIOTMYECKOT0 MBILIUICHMSI, IEHHOCTHOIO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OUONOrUsl UMEET TAKXKE JIJIsl PEIICHUS] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oO0mero oOpa3oBaHMS,  COLUATH3AIIH
oOyuatomuxcs. M3yuenne 6uonoruu odecreynBaeT ycaoBHs it (GOPMUPOBAHUS
UHTEIUICKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErpaluu OHWOJIOTMYECKUX 3HAHHHA C
MPEJICTABICHUSIMH U3 APYTUX YIEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHble MOJOXKEHUS O NpeJHA3HAYEHUHM y4eOHOro IpeamMera
«buonorus» coOCTaBWIM OCHOBY [UIsl OIpEIEICHHUsS IOAXOA0B K OTOOpy U
CTPYKTYPUPOBAHUIO €r0 COJAEP>KAHMsI, HPEJICTABIECHHOIO B MPOrpaMMe IO
OMOJIOTHH.

OT10op coxepxanust yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIHUI KYyJIbTypOCOOOpPAa3HOrO IMOJAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIuecs: MOKHBI OCBOUTH 3HAHMS W YMEHUS, 3HAUMMBIC IS
dbopmupoBaHusi O0OIIECH KyJIbTYphbl, ONPEACISIONIME aJeKBATHOE TOBEJACHUE
yeJoBeKa B OKpYKAroleld MPUPOAHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTHIECKON AesTenpbHOCTH. Oco00€ MECTO B 3TOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COICPIKAHMS, KOTOPBIE CIy»KaT OCHOBOH i (POPMUPOBAHUS
NPEACTABICHAM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
LHEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  TIyMaHHU3alUU
OMoIOrMuecKoro ooOpa3oBaHMUsL.

CTpykTypupoBaHHE COJEpKaHUS Yy4yeOHOro Marepuaja B IMporpamme IO
OMOJIOTMHM OCYILIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUYECHHUS 3HAHUM 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIIOLIUU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHoro npeamera «buonorusp»
BBIJICJICHBI CIIEIYIOIINE COJEpKAaTeIbHbIe TUHUN: «bronorus kak Hayka. MeToabl
HayyHOro To3HaHWs», «KieTka kak Ouonormueckas cucreman, «OpraHu3m Kak
ounosnoruyeckas cucreMa», «CucreMa M MHOTrooOpa3ue OpraHuyecKoro Mupay,
«OBOJIOLUSA KUBOU MIPUPOABD?, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenust yueOHoro mpemmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOYyYaIOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NPUOOpETEHUE YMEHHU
UCTIONB30BaTh 3TH 3HAHHS [JS TPAMOTHBIX JEHCTBUII B OTHOIICHUH OOBEKTOB
KUBOU MPUPOABI U PELICHUS Pa3IMYHbIX )KU3HEHHBIX POOJIEM.



Joctmxenne 1ienu u3ydeHus: yueOnoro npeamera «buosiorus» Ha 6a3oBoM
YPOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOLINX 3a/1a4:

OCBOEHHME OOYYaIOIIMMHCS CUCTEMbI 3HAHUWA O OHMOJOTMYECKHX TEOPHUSX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBHIIAX, CIy>KAIlUX OCHOBOMU
Ui (hOpMHUPOBAHUS NPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJ]aX HAay4YHOI'0 MO3HAHMs, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBaHUSIX B OMOJIOTUH;

(dopMupoBaHrue y OOYYarOIIMXCSl MO3HABATENbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCE aHAIW3a JIaHHBIX O MYyTSIX Pa3BUTHA B
OMOJIOTUM HAYYHBIX B3IVISIIOB, MAEH M MOJIXOJOB K HM3YYEHHUIO JKHUBBIX CUCTEM
Pa3HOI0 YPOBHS OPraHU3aLUN;

CTaHOBJIEHHME Yy oOOywarommxcs oOmeil KyJabTypsl, (YHKIIMOHAJIHHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHSATH U OLICHUBATH SIBJICHUS OKPYXKAIOLIErO
MHUpa JKUBOW MPUPOJAbl HA OCHOBAaHUM 3HAHUWA W OMNbITA, MOJYYECHHBIX MpU
W3Y4YCHUU OMOJIOTHY;

dopMupoBaHue y OOy4YalOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYECHUE
OMOJIOTMYECKUX 3HAHUM B NPAKTUUYECKOM NEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS UYEJIOBEKOM >KMBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOIIEHUS K HEH, COOIIOICHNS STUYECKUX
HOPM IpU IPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HaHUE IIEHHOCTH OWOJOrMYECKUX 3HAHUW [JIs1 TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYIbTYPHI, 111 (GOPMHUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHU B TOBCEAHEBHOM KU3HU TS
OLICHKH IOCJEACTBUI CBOEH AEATENBHOCTH 110 OTHOLLIEHUIO K OKPY>KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME W COONIOJCHHE Mep NPODUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oobmero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSl 00s3aTENbHBIM YYEOHBIM INPEAMETOM, BXOJSIIUM B
cocTaB IpeaMeTHOM 001acTi «EcTecTBeHHO-HAYUHbIE TPEMETHDY.

Jliig n3ydenus: Onosorny Ha 6a30BOM ypOBHE CpeIHEro oOuiero oopa3oBaHusl
otBoautcsa 68 yacoB: B 10 kiacce — 34 ydaca (1 yac B Heneno), B 11 knacce — 34
yaca(l yac B HezIelto).

YueOHO-MeToANYeCKHIl KOMILJIEKT:
1. buonorus: 10 xi: 6a30BbIi ypoBeHb: yueOHuk/ B.B.Ilaceunuk. — Mocksa:
[Ipocsemenue, 2024.
2. buonorus: 11 xi: 6a30BbIil ypoBeHb: yueOnuk/ B.B.Ilaceunuk. — Mocksa:
[Ipocsemenue, 2024.



COAEPKAHUE OBYUEHUA

10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKamu, (puiocoueit, STUKON, ICTETUKON U MPaABOM.
Pons Ouonorun B (HOpMUPOBAHHH COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OGMOJIOTMUECKUX HaYK.

MeTobl MO3HAHMS KUBOM MPUPOIBI (HAOTIOIEHNE, IKCIIEPUMEHT, OMMCaHuE,
U3MEpeHue, KiaccupuKalus, MOJECTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JdemoncTpanumn:

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

Tabmuibl 1 cXeMbl: «MeTO bl TO3HAHUS YKHBOU IPHUPOJIBD».

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Tpaktrueckas pabora Ne 1. «Mcmonmp3oBaHue pa3mUYHBIX METOAOB MpU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEMBI U MX OPTaHU3AIUSA.

JKusble cuctembl (OMOCUCTEMBI) KaK IIpeaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBIL.

CpolicTBa OMOCHCTEM U UX pa3zHOOOpasue. YPOBHU OpraHu3aliud OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIM, MOMYJIAIUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOICHOTUYECKHIA ), OMOC(EepHBIH.

JdemoncTpanun:

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKU KU3HWY», «YPOBHH OpPTaHU3AINN
YKABOW NPUPOABD).

O6opynoBanue: moaenb Monekyisl JIHK.

Tema 3. XuMHUYeCKHI COCTAB U CTPOEHHE KJIETKH.

XHUMUYECKHI COCTAaB KIETKU. XHUMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI W MHUHEpalbHBIX BEHIECTB B KieTke. llomnepkanue
OCMOTHYECKOI0 OaiaHca.

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pOBHH
CTPYKTYpbl O€ITKOBOM MOJIeKYyJibl (TIEpBUYHAsl, BTOPHUYHAS, TpETUYHAs U
YeTBEpTUYHASI CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonormueckue
(byHKIIIHN OEIKOB.

depmeHTHl — Ouosiormdyeckue Kartanuzatopel. CTpoenue (epmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. Kodepmentsl. ButamuHbl
OTmuns pepMEeHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

YrimeBoael:  MOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHUpr003a),
aucaxapuibpl  (caxaposa, JakTo3a) W mosMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). buonorndyeckue GyHKIIMH YIIIEBOIOB.



Jlumuner:  TpurmMuepuabl, Gochomunuasl, crepouasl. [ uapoPUIBLHO-
ruapodoOHbie  cBoicTBa. buomormueckne QyHkumm naunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIMIHUJI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykmeotmaer — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pyukiuu JJHK. Ctpoenue u ¢pynkiuu PHK.
Buaer PHK. AT®: ctpoenue u GhyHKIIUN.

[MuTosorus — Hayka o kierke. Knerounas teopust — mpuMep B3auMOJIEUCTBUSA
uaeH u GakToB B HAYYHOM MTO3HAHUU. MeTO/1bl U3yUEHUS KIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOUIMe MNPU3HAKK KIETOK:
3aMKHyTasi HapykHas MeMOpana, monekynsl JIHK kak reHermyeckuil ammapar,
CHUCTEeMa CHHTe3a Oelka.

Tunel KJIETOK: JyKapuoTHYecKas U Mpokapuoruyeckas. OcoOeHHOCTH
CTpOCHHS MpoKapuoTHueckor kieTku. Kierounas crenka Oakrepuii. CTtpoeHue
3YKaApUOTUUYECKON KIIETKA. (OCHOBHBIC OTJIMYUA PACTUTEIBHOW, XWBOTHOU U
IpUOHOMN KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIHMKC, UX
dbynkuuu. [1nazmaruueckas memOpana, e€ cBoiictBa v pyHkiuu. [{utornasma u eé
opraouzbl. OgHomeMmOpanHble opraHoujbl kietku: OIIC, anmapart [ombmxwu,
JIM30COMBI. [10IyaBTOHOMHBIE OPraHoOuIbl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[TpoucxoxaeHne MHUTOXOHApUA W miacTua. Buasl miactua. HememOpaHHbIE
OpraHoufbl KJIETKU: PUOOCOMBI, KIJIETOUHBIM LEHTP, LEHTPUONIH, PECHUUKH,
KIyTUKU. OyHKIIMY OPraHOMIO0B KJIETKU. BKiroueHus.

SAnpo — perynsaTopHslil 1eHTp KieTku. CTpoeHue siapa: sjuepHas 000y0vKa,
KapuoIuIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCrOpT BEHIECTB B KIIETKE.

JdemoncTpanumn:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIanu, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

HMuarpammbl:  «PacnpeneneHue XUMHUYECKHX OJJEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM IIPUPOJEH.

Tabmunpl n cxemsl: «llepuoanueckas Tabnulla XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHne MoJIeKyJIbl BoAb», «buocunres 6enkay, «CTpoeHre MOIEKYJIbl Oenkay,
«Ctpoenne ¢pepmenrtar, «Hyknennossie kucnotsl. JJHK», «Ctpoenne Monekysbl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE >KUBOTHOW KIIETKW,
«CTpoeHue pacTUTENBHOM KIETKW», «CTpoeHHe IpPOKAPUOTUYECKOW KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIeBOAbD, «JIMmuap.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE I IPOBEICHHUS
HAOJIIOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MHUKpPONpENapaTbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATHHBIX KIETOK.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHne KaTaJIUTUYECKOH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMuUjIa3bl WU KaTala3bl)y.



Jlabopatopuass pabora Ne 2. «l3ydyeHwe CTpOCHHS KJICTOK pacTEHUH,
KUBOTHBIX W OaKTEepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnaparax M MX
OTTUCAHUE.

Tema 4. /Ku3HeaesiTeJIbHOCTDh KJIETKH.

OOMeH BemiecTB, WM METa00JIU3M. ACCUMWISIMS (TUIACTUYECKUM OOMEH) U
JUCCUMUJISINIUSA (SHEPreTUUEeCKUil OOMEH) — JBE CTOPOHBI €IMHOrO Ipoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U HHEPTUU B TMOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbif. Poibs dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN IHEPTUU B KIIETKE.

®otocunte3. CperoBas u TemHOBass (a3el  (orocuHTeza. Peakumn
dotocunTeza. IdhdexkTnBHOCTH PoTocMHTE3a. 3HAUCHUE (HOTOCHHTE3A IS KU3HU
Ha 3emuie. Biusaue ycnoBuii cpenbl Ha (POTOCHHTE3 W CIIOCOOBI TTOBBIIICHHSI €TO
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHU.

XeMocHHTe3. XEMOCHHTE3UPYIOIINe OakTepuu. 3HAUYCHUE XEMOCHUHTE3a IS
JKW3HU Ha 3eMIIE.

DHepreTudeckuii oOMeH B KJeTke. PaciierieHune BeliecTB, BBIJICICHUE U
aKKyMYJUPOBAHHUE PHEPTUU B KIIETKE. JTaIbl SHEPreTHYeCKOro oomena. [ nukonus.
bpoxenue u ero Buapl. KucinopogHoe OKHCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunupoBanne. IPGHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiun marpuuHoro cunre3a. ['enernueckas wuHpopmarmus u JIHK.
Peanuzanus renernyeckod uH(pOpManuM B KIETKE. ['€HETHMUECKHM KOJ M €ro
cBoricTBa. Tpanckpunuus — Matpuunblid cunTe3 PHK. Tpancisauus — OuocunTes
Ooenka. Otanbl TpaHcasuuu. KoaupoBaHue amMuUHOKHUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexnetounsie popmsl sxu3HU — BUpychl. McTopus oTkpsiTus Bupycos (. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHUSI W JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bone3nu pacreHui, KXUBOTHBIX U YEJIOBEKA, BbI3bIBACMbIC
Bupycamu. Bupyc mmmynoxaeduiura yenoreka (BY) — Bozoyautens CIIM/]a.
OOpatHass ~ TpaHCKpHUIILIUS, peBepraza W uHTerpaza. llpodunakruka
pacrpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanumu:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunbel nutaHus», «Merabonuzm», «MUTOXOHAPUS,
«OHepreTndeckuii oOMen», «Xioportacty, «DotocunTe3», «Ctpoenne JIHKY,
«CtpoeHne 1 PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuii Komy,
«Bupyce», «bakrepuodarn», «Ctpoenrne u xu3HeHHbIM Huka Bupyca CIIM/a,
oaktepuodaray, «Permnukanusa [JTHK».

O6opynoBanue: Moaenu-antukauu «Yapoenue JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHHe KIETKU», MoAenb cTpykTypbl JTHK.

Tema 5. PazMHOkKeHUE M HHAUBUAYAJIbLHOE PA3BUTHE OPraHU3MOB.

KieTouHbpIii MUK, WM JKA3HEHHBIM NHKI KiIeTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuys MaTPUYHOTO



cuateda JIHK. Ctpoenme xpomocomM. XpOMOCOMHBI HabOp — KapUOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUIBI.
[{uTtonoruueckue OCHOBBI PA3MHOKEHHSI W WHIAUBUAYAJIbLHOTO  Pa3BUTHS
OPTraHU3MOB.

Henenue knetku — muto3. Craauu mutoza. IIpoueccel, npoucxoasimue Ha
pPa3HBIX CTAIUSIX MUTO3a. BUOJOrMYECKUN CMBICT MUTO3A.

[Tporpammupyemas rubesb KISTKU — arorTo3.

dopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U moyioBoe. Bubl 6ecmnonoro
Pa3MHOXKEHUA: [JIEJICHUE HAJIBOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHMPOBAHUE
OPraHU3MOB, €0 3HAYEHUE JIJI CENECKIIUU.

[TooBOE pa3MHOKEHHE, €T0 OTIMYHS OT OECTIOJIOTO.

Meito3. Craguu meiio3a. Ilpornecchbl, npoucxoasdiure Ha CTagusaxX Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHroBep. buomormyeckuid CMBICT H
3HAYEHHUE MENO03a.

['ameTorenes — mporecc 0Opa3oBaHUS TOJOBBIX KIETOK Yy JKHBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHHME W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOIEHE3.
OCOOCHHOCTH CTpPOCHMS SIUIEKIETOK M crepMaTo30uaoB. OIIoJ0TBOPEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(omMOpuorenes). Jrarbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, TracTpyysmnus, opraHorere3. [locTamOpuoHaIbHOE pa3BHUTHE. THIIBI
MOCTAMOPUOHAIIBHOTO Pa3BUTHS: TMPsAMOE, HENpAMoe (JTUYMHOYHOE). BimsHue
Cpenpl Ha Pa3BUTHE OPTaHU3MOB, (DAaKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOXKICHHBIC
YPOJICTBA.

Poct un pasButne pacreHnii. OHTOreHE3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHM, CTaJINH PA3BUTHUSL.

JdemoncTpanumu:

Tabmuubl u cxembl: «DOpMbI pa3sMHOKEHHUS OpPraHU3MOBY», «JIBoWHOE
OIUIOJIOTBOPEHUE Y [IBETKOBBIX pAaCTeHUN», «BereratuBHOE pa3MHOXKEHUE
pactenuit», «Jlenenne xknetku Oaktepuii», «CTpPOEHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Knerounsiii mukny, «Pemmukanus JTHK», «Mutosy,
«Meiozy», «IIpsmoe u HenpsiMoe pa3BuTue», «l'aMeToreHe3 y MICKONUTAIINX U
yesoBekay, « OCHOBHBIEC CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHUKpONpenapaThl «CrnepMato30uibl
MJICKOITATAIOLIETOY, «SHIeKIeTka MieKonuTarmeroy, «Kapuokunes B KieTkKax
KOpelIka JyKa», MarHuTHas MoJelb-alnmuiukanus «JlereHue KIeTKW», MOJelb
JIHK, mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble ¥ paKkTHYecKUe padoThI:

JlabopaTtopuass pabora Ne 3. «HaOmomernme MHTO3a B KIETKaX KOHYHKA
KOpEeIIKa JIyKa Ha TOTOBBIX MUKpOIIpENapaTax.



JlabopatopHass pabora Ne 4. «V3ydeHwme CTPOCHHS TIOJOBBIX KIETOK Ha
TOTOBBIX MUKpOMpenapaTax.

Tema 6. HacsieACTBEHHOCTh 1 M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTUKU. MicTopus pa3BuTus reHeTUKH. Poip niuronoruu
U ASMOPHOJIOTUH B CTAHOBJIICHHMH TEHETUKH. BKiIaa pOCCHUCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETHUKH. MeETOoJIbl TEHETUKH (THOPHI0JIOTHICCKHM,
[IUTOTCHETUYECKUH, MOJCKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHYECKHE
noHATUsA. ['eHeTn4yeckas CUMBOJIMKA, UCTIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIC I'. MeHenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH €auHO0-00pa3usi THUOPHUIO0B IIEPBOIO
nokoyieHus. lIpaBuno goMUHMpPOBaHMWSA. 3aKOH PpACHICIUICHUS MOPU3HAKOB.
['unoresa ynctoTel raMet. [1loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHoe  CKpeIIMBaHHWE. 3aKOH  HE3aBHUCHUMOTO  HACICIOBAHUS
npu3HakoB.  lluToreHeTnyeckne  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBaHUS.
AHanuzupytoliee ckpenmBanue. Mcnoap30BaHne aHATM3UPYIONIETO CKPEIIMBAHUS
JUJIs1 OTIPENIeSICHHsI TEHOTUIIa 0COOHU.

CueruieHHOe  HacienoBaHue Tmpu3HakoB. Pabdora T. Moprana 1o
CLICIUICHHOMY HAacCJICJIOBaHUIO T€HOB. HapyleHue cleruieHusi TEHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOpHUsI HACJIEACTBEHHOCTH. | €HETUYECKHUE KAPThI.

['enetnka mosia. XpoOMOCOMHOE OMNpeAcieHHE MoJia. AyTOCOMBI U TOJIOBBIE
XpoMocombl. ['oMorametrHele M TeTeporameTrHnie opranu3mbl. HacimemoBanue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUIbI N3BMEHUMBOCTH: HEHACJICACTBCHHAS M HACJIEICTBCHHAS.
Ponrp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(UKAIIMOHHONW U3MEHUYMBOCTU. BapuanmoHHbIN psil 1 BapuallUOHHAST KPUBAS.
Hopma peakumu npusHaka. KonnyecTBEHHBIE M KaUYE€CTBEHHBIE MPU3HAKU U HUX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencTtBenHasi, WM TEeHOTHIIMYECKAas, W3MEHUYHMBOCTH. KoMmOuHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJOBOM Mpolecc — OCHOBAa KOMOMHATUBHOM
W3MEHYUBOCTU. MyTanimoHHass U3MEHUYUBOCTh. Kitaccudukaiiys MmyTaiuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ mpu4YrHbBl MyTaliuii. MyTareHHble (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAZIOB B HacleAcTBeHHOM n3menunBocty H. M. BaBuiiosa.

BHesinepHas HacIeCTBEHHOCTh M U3MEHUHMBOCTb.

['enernka uenoBeka. Kapumortun uyenoBeka. OCHOBHBIE METOAbI T€HETHKH
YEeJIOBEKA: T€HEAIOrNYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKHI, OMOXUMHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemMmeHHOE OIPEECIICHNE TE€HOTHUIIA!
MMOJJTHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTHUIIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11[P-anamm3a. HacmencTtBennnie 3a00jicBaHUS 4YEJIOBEKA: TI'CHHEIC OOJIC3HHU,
0OJIe3HU C HACIEJCTBEHHOM MpPeapacroioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue M TreHepatuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUAMBI
3JI0pPOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPOPMITAKTUKA U JICUCHUS TeHETHIECKUX



Oosie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKON
TEHETUKH B MPEJOTBPAICHUHN U JICYEHNN T€HETUUECKUX 3a00JIeBaHUM YeIoBeKa.

JdemoncTpanun:

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

Tabmuubt u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHUE U €0
LATOI€HETUYECKAs: OCHOBa», «3aKOH pACIICIUICHUS M €ro LUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JluruOpuaHoe  CKpellMBaHHE,
«lluTomoruueckre  OCHOBBI  JAUTHOPUAHOTO  CKpelIMBaHus»,  «Meio3y,
«B3anmonenucTBUe aJUICNIbHBIX T€HOB», «l'€HeTHYecKue KapTbl PACTEHUI,
JKUBOTHBIX W 4YeJOBeKa», «l'eHetnka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS,
CLHEIUIEHHOrO ¢ mnosom», «Kapuotumbel dYenoBeka ¢ KUBOTHBIX», «Buasl
W3MEHUMBOCTHY», «MoaudukanrnoHHas HW3MEHUYMBOCTH», «HacmemoBanume pesyc-
bakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTD.

OOopynoBanue: MoAenu-anIIMKauud «MOHOTHOPUAHOE CKpEUIMBaHUEY,
«Hemonmnoe momunamMpoBaHue», «Jurubpumnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOIl U MHKporpenapaT «Jlpo3odpuna» (Hopma, MyTanuu
(dbopMBI KPBUILEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

JlabopatopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKpPOIpEnapaTax.

JlaGoparopHas pabota Ne 6. «3yuenue MoaupuKarmoOHHON U3MEHYMBOCTH,
ITOCTPOCHUE BAPHUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPHUBOW.

JlabopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Ipo30(HIbl Ha TOTOBBIX
MHKpOITpENnapaTax».

[Ipaktnueckas pabora Ne 2. «CocTaBieHHME W aHAIA3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOLECC. 3apOXKICHUE CEJIEKUUU U JTOMECTHUKALUS.
VYuyenue H. UW. BaBunoBa 0 1eHTpax TMPOUCXOXKIACHUS H MHOrooOpasus
KYJbTYPHBIX pacTeHUU. LIEHTpBhI MPOUCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MaccoBbIi U MHAUBUIYATbHBIN OTOOPHI B
CEJICKIIMM pPAcCTEHUWA U KUBOTHBIX. OlleHKAa 3KcTepbepa. bIM3KOpoACTBEHHOE
ckpenuBanne — WHOpuauHT. Ywmcras nuHusg. CKpelMBaHUE YHCTHIX JIMHUM.
['ereposuc, wnm rubpumHas cuia. HepoacTBeHHOE CKpeIUBaHUE — ayTOPHUIMHT.
OtnanénHas rtuOpuau3auusa M €€ ycnexu. VCKyCCTBEHHBIM MyTareHes U
MOJYyYEHUE TONUIUIONAO0B. JlOCTHKEHHUSI CENEKIMW PACTEHHUM, >KUBOTHBIX W
MHKPOOPTAHU3MOB.

buoTtexHonoruss Kak OTpaciab IMPOMU3BOJACTBA. |'€HHAs HWHXKEHEpHsS. ITambl
co3manusa pexomOunantHo JIHK wu Ttpancrenneix opranu3moB. Kierounas
nHxeHepud. Kiietounsle KylbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KiloHnpoBaHHE BBICOKONPOJYKTHUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.



Okosoruyecke W Atuyeckue  npobmembl. MO —  reHeTHuecku
MOAU(DUIIIPOBAHHBIE OPTraHU3MBI.

JlemoHCTpanuu:

[Toptpersr: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHos.

Tabmuiel u cxeMbl: kKapra «lIeHTpbl MPOMCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Iloposibl JoMalIHuX KUBOTHBIX», «COopTa KyJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBanoBay,
«Tomumonnus», «OObeKTHl OWoOTexHONOTUM», «KieTouHBIE KYJIBTYpHl U
KJIOHUpOBaHUE», « KOHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O6opymoBaHue: MYJISKH TUIOZOB H KOPHEIIIIONOB JUKHUX (DOPM H KYJIbTYPHBIX
COpPTOB pacTteHui, repoapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.

JlaGopaTopHble ¥ paKkTHYecKUe PadoThI:

Okckypcuss «OCHOBHBIE METOJBI M JOCTHKECHUSA CEJEKIMA PACTCHUU W
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENILHBI ~ yY4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaToOpuio
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)Y.

11 KIIACC

Tema 1. IBo/ronMOHHAas1 OMOJIOTHSA.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B OHWoioruu. BriusiHue 3BOJTIOIMOHHON TEOpUM HAa pPa3BHUTHE
OHMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BoMOIMU. [lameoHTONMOrMYECKHe: MOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHUJIOB B MAJIEOHTOJOTMYECKOW JIETOMMCH, NEPEXOAHbIE (HOPMBL
buoreorpadguueckue: cxocTBO U pazinune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpHOTIOTHYECKHE: CXOACTBA W pa3iuuvs SMOPHOHOB pa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHBIE,
pyIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX IyTeH y BceX
OpraHU3MOB.

OpomoonnoHHasgs teopuss Y. JlapuHa. IIpeanochiiku BO3HUKHOBEHMS
JapBUHM3Ma. JIBWXKyIlME CHUJIbI 3BOJIONUU BUJOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHUYUBOCTD,
00opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA OTOOD).

Cuntetnyeckas Teopus 3Bostonun (CTD) 1 €€ 0OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLIHH.

JBwxymme cuibl ((hakTopbl) SBONIONUHA BUIOB B MpUpOJe. MyTallMOHHBIHI
IpOIECC M KOMOWHATHBHAS W3MEHUYUBOCTH. llOMynsannoHHBIE BOJTHBI M Apeid
reHoB. M301us 1 MUTrpanus.

EcrtecTBeHHbII1 0TOOp — HamnpaBisAlOmMi (Qakrop 3BogouUd. DPOpPMBI
€CTECTBEHHOI'0 0TOOpa.



[TpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3BOJoUMU. [Iprmepbl
MPUCTIOCOOICHUN y OpraHu3MOB. ApoMOpG 036l U UANO-aIANITAIIH.

Bun wu BugooOpazoBanme. Kpurepum Buma. OcHOBHBIE  (OPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOI0THIECKOe.

Maxkpospomtorsi.  Dopmbl  3BosoLMU:  (pUIETHYECKAs, JIUBEPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IporcxokIeHHE OT HECHEeUHATM3UPOBAHHBIX NpeakoB. [Iporpeccupyromast
crienuanu3anys. AJanTUBHAS pagualus.

JdemoncTpanumu:

[Toptpetst: K. JIunneit, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, @. Mromnep, A. H. Ceepuos.

Tabmurs! u cxembl: «Pa3BuTHe OpraHMYecKoro MuUpa Ha 3emiiey», «3apo/bIIu

MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OopbOBI 32
cylecTBoBaHue», «EcrecTBeHHBIN 0TOOPY», «MHOrooOpasne COpTOB pacTEHHIN,
«MHorooOpasue  mopon  KHBOTHbIX»,  «llomymsuum»,  «MyTauuoHHas

U3MEHYMBOCTE», «Apomopdossl», «Manoananrtamum», «OOmas aereHeparms,
«/IBmxynme cuibl 3Bosmronuu», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBaHuey, «IIprucnocoOIeHHOCTE OpraHU3MOBY,
«I"eorpaduueckoe BuA000pa3zoBaHUE», « IKOJIOTUUECKOE BUI000PA30BAHUE.

OOopynoBaHue: KOJUIEKIIMSI HACEKOMBIX C Pa3IMYHBIMU THIAMHM OKPAaCKH,
HaOOp IUIOAOB M CeMsH, Koyuiekuusi «lIpumepbl 3alUTHBIX IMPUCIIOCOONEHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHUS 3BOJIIOLMN», OObEMHAs MOJEINb
«CTpoeHre TOJIOBHOTO MO3Ta MIO3BOHOYHBIX.

buoreorpapuueckas kapra wmupa, Koiuiekuus «Dopmbl COXPaHHOCTH
UCKOIIAEMbIX JKMBOTHBIX W pacTeHuil», Mojaenp ammukanus «llepekpéct
XpPOMOCOMY, BIIayKHbIE ITpenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JATYLIKHY,
mMukpomnpenapar «Jlpozodpuna» (Hopma, MyTauud (QOpPMBI KPBUILEB U OKPACKU
Tela).

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

Jlaboparopnass pabora Ne 1. «CpaBHeHue BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPHIO».

JlaGoparopHas pabora Ne 2. «Onucanue NpucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuyHble TpPEACTABICHUS O 3apOXKICHUM >XKU3HU. HayuyHble TrUnoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: a0uoreHe3 M NaHcrepMus. XHUMHUYecKas
HBOMIONMUS. AOHMOT€HHBIM CUHTE3 OpPraHUYECKHUX BEIIECTB U3 HEOPraHMYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON 3BOMIOIMU. HavanbHbie 3Tanbl
ounonormueckoit sBomonuu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHUE NPOTOKJIETKH. I[lepBble KIETKM M HMX 3BOJIOLUA.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.



Passutne xxn3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxen. Apxeuckas u
nporepo3oiickas 3pel. [lameosolickas 3spa u €€ mMepuoaAbl: KEeMOPHICKHUH,
OPZIOBUKCKHUH, CUITYPUNCKHAN, TEBOHCKAW, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3so30iickas 3pa u €€ Mepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHozoiickass »pa W €€ MepuoAbl: MaJCOrCHOBBIA, HEOICHOBBIM,
aAHTPOITOT€HOBBI.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
3BOJIFOLIUM PACTUTEIBHOTO M JKUBOTHOro Mupa. Apomop¢o3bl y pacTeHUU U
XKUBOTHBIX. [[0sIBIIEHME, paclBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOrO0 MHUpPAa KaK OTpakeHue 3BOoIoUUd. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
IIPOUCXOKJICHUHM YeloBeKa. Meronpl u3ydeHus aHTponoreHesa. (CxonacrBa u
pa3IM4Ks YEIIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymme  cwibl  (QakTopel) — aHTPOIIOTEHE3a. Hacnencreennas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOmecTBeHHbII o00pa3 KU3HH,
U3TrOTOBJIICHUE OPYAUN TpyZAa, MBILUICHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIOLNN YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
yMenbld, Yemoek npsaMoxoasdmui, YermoBek HeaHAEpTAIbCKUHM, YenoBek
pazymHblii. Haxonku HCKONaeMbIX OCTaTKOB, BpeMs CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHusi, 00bEM IrOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoeueckne packl. OCHOBHblE  OONbIIME  pachl:  €BPONECOUIHAS
(eBpasmiickasi),  HeErpo-aBCTpalioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHnckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTEIEH
YEJIOBEYECKUX Pac K YCIOBHSAM CYIIECTBOBAaHHs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpuruka pacusma.

JdemoncTpanun:

[Toprpersr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmumpl u cxembl: «Bo3HukHOBeHune CosHEUHOM cucTeMbl», «Pa3zBurue
opraHu4eckoro Mwupa», «PacturenpHas kueTka», <«OKUBOTHas  KIeTKay,
«IIpokapuornueckas kieTka», «CoBpeMEHHas CHUCTEMa OPraHWYECKOro MHUPAY,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHUS YEJIOBEKAa U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX  HAXOAOK  IPEJIKOB
COBPEMEHHOI0 4eJIOBeKa», «JlpeBHenmme moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeIoBeUeCcKue pacel».

O6opynoBaHue: myisiku - «lIpoucxoxaenne — denoBeka»  (OKOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJAEPTaJblla, KPOMAHBOHIIA), CIEIKH WJIIU
U300paKeHUs] KaMEHHBIX OpPYAHM MEpPBOOBITHOTO YeJIOBeKa (KaMHH-YOIIIEPHI,
pyomma, ckpebna), TEOXpOHOJOTHYECKas Tabnura, KoieKuus «DopMel
COXPAHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUID.

JlabopaTtopHble U npakTHYecKHe padoThbI:



[Tpaktrueckas padora Ne 1. «/M3yyeHue MCKOMAEMbIX OCTATKOB PACTEHUH U
YKUBOTHBIX B KOJUIEKLIHAAX).

DKCKypeusi «DBOJIIOIMSA OPraHUYeCcKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€eil).

Tema 3. Opranu3msl M OKpYy Karomas cpeaa.

OKOJIOTHSI KaK HayKa. 3aau ¥ pa3Jiesibl 3KOJIOIMU. MeTOIbl 3KOJIOTUYECKUX
MICCJIEIOBAHMI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAas,
BHYTPHOPIaHU3MEHHASI.

Okonoruueckue ¢akropel. Krnaccudukamuss -sKonoruyeckux (HakTopos:
abuoTnyeckne, OMOTHYECKHE H aHTPOIOreHHbIe. JlefcTBHE HSKOIOTHYECKHX
(haKkTOpOB Ha OPraHU3MBL.

Abuotndeckue (akTOphl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPUOAN3M.
[IpucniocoOnennst  OpraHU3MOB K  JCWCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buomornueckne puTMBl.

buotnueckue gakropsl. Buabl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOMO3 U ero Qopmsl. llapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJECOHUUYECTBO). AMEHCAJIN3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI MAJi1 CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIECTBAX.

OKOJIOTMYECKUE XapaKTEPUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeau
NOMYJSILMNA: YHMCIEHHOCTh, IIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTB, IPUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISILUU U €€ peryssuus.

JdemoncTpanun:

[Toptpetsr: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmumer u cxemsl: kapta «lIpuponnsie 30Hb1 3emun», «Cpenpl oOUTaHUA
opranusMoB», «®Doronepuogusm», «llomymsuum», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTH NOMyJSIuK UHQY30pun-Ty penpkm», «[lumessie nenm».

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

JlabopaTtopHas padota Ne 3. «Mopdonorudeckue 0COOEHHOCTH PAaCTEHUN U3
Pa3HbIX MECT OOUTAHUY.

JlaGoparopHas padota Ne 4. «BnusiHue cBeta Ha poCT U Pa3BUTHE YEPEHKOB
KOJeycay.

[TpakTudeckas padora Ne 2. «[Toacd€T MIOTHOCTH MOMYJIAINI Pa3HBIX BUJIOB
pacTeHUD.

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.

Coo0miectBo opranm3MoB — OwuoreHo3. CTpyKTypbl OHOIIEHO3a: BHAOBAS,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3U B
OHOLIEHO3E.

DKoyiornyeckue cuctembl (9kocucteMbl). llonsitue 00 »sKocucTeMe W
ounoreoneHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHMIECTB U MOTOK 3HEPTUU B S3KOCHUCTEME.
Tpoduueckue (muiieBble) YPOBHM SKOCUCTEMBbI. [IMIlleBble LIENMH U CETH.



OCHOBHBIE TMOKa3aTeIu HKOCUCTEMBL: Ouomacca, MNPOAYKIUSA. IKOJIOIMYECKUE
OUPAMUIBL  TPOAYKIMHM, YHCICHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALHMs, pa3BuTHE. CyKIECCHUs.

[IpuponHbIE DKOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOIO
VI [IAPOKOJINCTBEHHOTO JIECA.

AHTpOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
Bbuonornueckoe u X03sHCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpaszue kak @aktop ycroilunBocTH 3kKocucteM. CoxpaHEHHE
OHMOJIOTHYECKOTOo pa3zHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
onoceprr. XKuoe BemecTBO m ero ¢yHKiuu. OcobeHHOCTH OMochepsl Kak
rI100ampHOM JKOCHUCTEMBI. J[MHAMUYecKoe paBHOBECHE W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOT€OXMMHUYECKUE LUKIIBI 3JIEMEHTOB (yTiepoJa,
a3oTa). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YemoeuecTBO B Onochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Onocdepe.
['mo0anbHbIE SKOJIOTUYECKUE TPOOTIEMBI.

CocyiecTBoBaHMe IIPUPOABI 17} YeJIOBEYECTBA. CoxpaHenune
Ouopa3zHooOpa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
YIOPABJICHMS TPUPOJHBIMU pPECypCcaMHM M MX HCIHOJIb30BaHUE. JlocTrkeHus
OMOJIOTMH U OXpaHa MPUPOIBI.

JdemoncTpanumu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumsr u cxemsl: «[luieBsie nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«[Ipupoansie coobmectBay, «llemn nuTanus», «IKOJOTHYECKAsT MHPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOrO  Jjeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JCWCTBHS Ha NOpUPOAY», «BaxkHEMIIME HMCTOYHHKHU
3arpsA3HEHHs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BaKHEMWIIAsi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapHukoBelil d3dhdexT», «DakTopbl
PaIMOAaKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpykrypa Ouocheps,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBII 3KkpaH Ouocdeps»,
«Kpyrosopot yriepoaa B 0uocgepe», «kKpyroBopot azora B mpupoe».

OobopynoBaHue: Mojenb-anminkanus «TUnuuHble OHOLEHO3bD», repbapuii
«PacTtutenbHbIe co00OMmEecTBay, Koekun «buorieHo3y, «Bpeaurenu BaxkHEHIIIIX
CENbCKOXO035MCTBEHHBIX KYJIbTYP», FrepOapyuu U KOJUIEKIUHA PACTEHUHN U )KUBOTHBIX,
OpUHAAIEKAIINE K PAa3HbIM 3KOJIOTMUECKMM TIpynmnam oJHoro Buja, KpacHas
kaura Poccuiickoit @enepainuu, M300pakeHUs] OXPaHIEMbIX BHUJIOB PACTEHU U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalTCI TpeOOBaHUS K pe3yibTaTaM
OCBOCHMs  OOydaloUIMMHCA HpOrpaMM  CpEeIHEero oomero oOpa3oBaHMA:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUsI mpeamera «buonorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHWE OOYJaIOIMMUCS POCCHHCKON
rpaxJaHCKOW UACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOyd4eHHI0  OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHMX YOEKIESHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIUN Pa3BUTHS OHOJOTHYECKOIO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOICTBOBATHCS B CBOCH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMHU CHCTEME
OWOJOTHYECKOTO O0pa3oBaHWs, HAJIMYHWE HSKOJOTHYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH IIEJIH U CTPOUTH KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeameTa «buonorusy JOoCTUTraloTCs B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUU C
TPAAUIIUOHHBIMUA POCCUMCKUMU COLUOKYJBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, MPHUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHHUS, CAaMOBOCIHUTAaHHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEW MO3UIIMU JIMYHOCTH, TATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M IPABOMOPSAKY, YEJIOBEKY TPYJa U CTaplieMy IMOKOJECHUIO,
B3aMMHOT'0 YBa)XKCHHS, OCPEKHOrO OTHOIICHUS K KYJbTYPHOMY HACJICAUIO U
TPaJULIUMsIM MHOTOHAIMOHAJIILHOTO Hapoaa Poccuiickoit dexpepaiuu, npupoae u
OKPYKaroUIeH cpere.

JInuyHOCTHBIE pE3yibTaThl OCBOSHUs yueOHoro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCSl PYKOBOJICTBOBATHCS
copMUpPOBaHHOW BHYTPECHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAllMH, TO3UTHUBHBIX BHYTPCHHHX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPAAUIIUOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIlEeCcTBa, PacIIMpeHUE >KU3HEHHOTO
OIbITA W OMbITa JICITEIBHOCTH B IPOIECCE peaii3alli OCHOBHBIX HaIpaBJICHUN
BOCITMTATEJIbHOM AEITEIFHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKJAHCKON MO3UIIMU 00YUAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHA U IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH [EATEIBHOCTH TIPH CO3JaHHUH
y4eOHBIX MPOCKTOB, PEIICHUU YYCOHBIX W TO3HABATEIbHBIX 3aJad, BBIMOJTHCHHUU
OHMOJIOTMUECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACIATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM YKU3HU U OOBSICHSTH €€;

YMCHHE YYHTHIBATH B CBOMX JCHCTBHUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJCH ¢ pa3HBIMU yOCKICHUSIMH, KYJIbTYPHBIMU ICHHOCTSIMH U
COIMAJILHBIM TI0JIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOIECCE COBMECTHOTO BBHITIOJTHCHHS
y4eOHBIX, TIO3HABATEIBHBIX W HCCICIOBATEIBCKUX 33134, YBAKUTEIHHOTO
OTHONICHHUS K MHEHHUIO OIIMOHEHTOB TPU OOCYXJCHHH CIIOPHBIX BOIPOCOB
OHMOJIOTMUECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM JESATEIBHOCTH,

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKON TPaKIaHCKON MICHTUYHOCTH, MAaTPUOTU3MA,
YBaKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mepea PoauHoil, ropaoctu
3a CBOHM Kpai, cBOIO PolMHY, CBOW SI3bIK M KYyJNbTYpPYy, HNPOILLIOE U HACTOSIIEE
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACIEAUIO U MAMSATHUKAM IIPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBJICHHE U
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYEeHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B AKU3HU YEIOBEKA U COBPEMEHHOIO 00IIECTBa;

ujaeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXKeHHUI0 W 3amuTe (OTedecTsna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUMBOTO Oy aAyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS L[IEHHOCTEH CEMEWHOW JKM3HHM B COOTBETCTBUM C
TpaauusMu HaponoB Poccuu;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIIEHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOILICHU;

MOHUMAHHUE SMOIIMOHAIBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HBIX BHJAaX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnueckoro Bocnutanus, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJIy4ns:

MOHMMAHUE W peajau3amus 370pOBOTO M Oe3omacHOro oOpa3a >KH3HU
(310poBOE€  TUTaHWE, COOJIIOJICHME TUTMEHWYECKHX TPaBWJI U HOPM,
COQTAaHCHPOBAHHBIN PEXUM 3aHITHH W OTABIXa, perysipHas (Gu3ndecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHUMAHUE I[EHHOCTH TPaBUJ HWHJUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUCK (YHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0OHE;

FOTOBHOCTh K AKTHBHOM JESITEIBHOCTH TEXHOJOTMYECKOW WM COLMAIbHOMN
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JEATEIbHOCTD;

UMHTEPEC K pa3IMyHbIM cdepam MnpodhecCHuOHATBHOU JeATEIbHOCTH, YMEHUE
coBepIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U pearr30BBHIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa3OBaHHMIO Ha
MPOTSIKEHUHU BCEH )KU3HH;

7) 3K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTMUECKH 1I€JIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HMCTOUYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYyJNbTYphl: MPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBAM IS
OKPYXKaIOLIEH Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa AKOJIOTHYCCKUX MPOOJIeM W MyTed HX
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOIOTUU
3HaHWSI W YMEHUS TIPU PEIICHUH TpoOJIeM, CBS3aHHBIX C PallMOHATBHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TIOBEACHHWS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepsl);

aKTUBHOE HENPUATHE JEWCTBUH, NPUHOCIUIUX BpEd  OKpYKarolleu
NPUPOJIHON cpejlie, YMEHHE IMPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTHUUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;



HaJIMYKUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
ombITa JEeSATENbHOCTH HKOJIOTMYECKOMN HaIlpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLIMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B ITPAKTUYECKON JESATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SA3BIKOBOM M YHUTATEIbCKOW KYJIbTYpPhl KaK CpEICTBA
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UuKy OHOJOTMM KaK HayKH, OCO3HaHUS €€ poilu B
(opMUPOBaHUN PAILMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAloUIeM MHUPE KaK O €IMHCTBE MPHUPOJbI, YEJOBEKa U
oOmiecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpodiieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOekAEHHOCTh B 3HAYMMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHJIN3ALMM:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHsS MEAMIMHBI, CO3/1aHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pellaTh PEeCypCHble  IPOOJIEMbl  Pa3BUTHUS
YeJIOBEYECTBA, TTOUCKA MYTEeH BBIXOJA U3 TI00ATBHBIX YKOJIOTHYECKUX MPOOIeM U
obOecrieueHns  MepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIHLHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAHUM B ILEJAX
NOBBIIIEHUS OOIIEl KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (DYHKIMOHAIBLHOW TPaMOTHOCTH OOydJaromuxcs, Gpopmupyemon
IpU U3Y4EHUH OMOJIOTUY;

NIOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJNb30BaTh MOJydyaeMble 3HAHUS [JIs aHalid3a U
OOBSICHEHHS SIBIICHUIN OKPYXAIOIIETO MUPAa M MPOUCXOSIIMX B HEM HM3MEHEHHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3AKJIIOUYEHHS HA OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHHS IS
pelIeHus mpobyieM B pealbHbIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HaHUE ILIEHHOCTH HAYYHOM JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIITH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO JEATENBHOCTh HHIMBUIYAIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMUIO, K AKTHUBHOMY TIIOJYyYCHHIO HOBBIX 3HAHWA TIO OWOJOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTAMH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUSI ydeOHOoro mpenmera «buomorus»
BKJIIOYAIOT: 3HAUYMMble s (OPMHUpPOBAHUS MHUPOBO33PEHUS OOYYArOMIMXCS
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOIeHAYYHbIE TOHSITHS, OTPAKAIOIINE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOIOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIUsl, sIBJICHHE, MPOILIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJEIOBaHUE,  HAOJMIOEHHE, HM3MEpPEHUE, OKCIEPUMEHT U JPYrux),
yHUBEpCaJbHble ydeOHbIe JeHCTBUS (TIO3HABaTeNbHBIE, KOMMYHHUKAaTHUBHBIC,

pEryJsiTUBHBIE), o0ecrnevynBaromnme (dbopmupoBaHUe (yHKIHOHATBHOM
IPAaMOTHOCTM M COLMAJIbHOM KOMIIETEHIIMM OOYyYaroumxcs, CIHOCOOHOCTh
oOyJaromuxcs UCITIOJIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHPOBO33pEHUYCCKAE 3HAHWS W YHUBEpPCaJIbHBIC yYCOHBIE JCUCTBUS B
ITO3HABATEJIbHOM U COLMAJILHON ITPAKTHUKE.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS TMPOTPAMMBlI CPETHETO OOIIETo
00pa3oBaHMsl IOJDKHBI OTPAXKaTh:

OBaanenne YHHUBEPCAJIbHbIMUI Y4eOHbIMU NMO3HABATEJILHBIMU
AefiCTBUSIMM:

1) 6a3oBble JJOrHYECKHE JeiCTBUA:

CaMOCTOSATENIbHO  (OPMYJIMpPOBATh W aAKTyalM3UpoOBaTh  MpoOsieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILJICHUS
(aHanmu3a, CHHTE3a, CpaBHEHMsI, KiacCupUKaIum, 0000IIeH s ), paCKPBIBATH CMBICT
OMOJIOrMYECKUX TOHATUN (BBIJEIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABJIMBATH
CBSI3U C JIPYTUMH MOHSATUSMH);

ONpPEAENATh LU JACATEIbHOCTH, 3aJiaBasi HapaMeTpbl U KPUTEPUU UX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

WCIIOJIB30BATh OMOJIOTUYECKUE TTOHATHS JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOW MPUPOJIBL,

CTPOUTH JIOTMUECKUE pacCyKJIeHus (MHIYKTUBHBIC, JIETyKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUYHUST B paccMaTpPUBAEMbIX
SIBJIICHUSIX, ()OPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpenctBa Uil IPEACTaBIICHUS
CYIIIECTBEHHBIX CBSI3€i M OTHOIIECHUU B M3y4aeMbIX OMOJIOTHUYECKHX OOBEKTax, a
TaKkkK€  MPOTUBOPEYMH  pa3sHOTO  pOJa,  BBISIBJIEHHBIX B Pa3iWYHBIX
nH()OPMAITMOHHBIX UCTOYHUKAX;



pa3pabarhiBaTh IUIaH PEHICHHUS MPOOJIEMBI C YYETOM aHajIn3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEpUaJIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIM, OLICHUBATh PUCKHU MOCJIEICTBUN ACSITEIbHOCTH;

KOODAWHHUPOBATh W  BBIONHATH pabOTy B  YCJIOBHSIX  PEaTbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEUICHUH )KU3HEHHBIX TTPOOIIEM.

2) 0a3oBbIe MCCIEN0BATEILCKHE HeCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATEIbCKON U MPOEKTHOM JESATENIbHOCTH,
HaBBIKAMHU  pa3pemieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a/1a4, MPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

UCIIOJb30BaTh pa3jMuYHble BUABI JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HAHUA, €r0 HUHTEpIpeTaly, MNPeoOpa3oBaHMI0 M NPHUMEHEHHUI0 B YYEOHBIX
CUTYaIlUsAX, B TOM YHUCIIE TP CO3JaHIH YICOHBIX U COLMATBHBIX TPOCKTOB;

dbopMupOBaTh HAYYHBINA TUI MBIIUICHUS, BIaeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSTEIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/ady,
BBIJIBUTATh THUINOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEPX/JICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UpOBaTh IOJYYEHHbIE B XOJE€ pEUIeHUs 3aJaud pe3yJbTaThl,
KPUTHUECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;,

OCYIIECTBJISATh LIEJICHANPABICHHBII MOUCK IEpEeHOCAa CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

yMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO W MPAKTHUECKYIO 00JacTH
KU3HEICITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJIEW, MpeJlaraTb OPUTMHAIbHBIE MOAXOAbl U PELICHMUS,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ undopmanueii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX MHPOpMALUU (TEKCTE yueOHOro
nocoOusi, HAy4YHO-IOMYJIAPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHanM3upoBaTh
UHGOPMAIIMIO PA3INYHBIX BUOB U (POPM IMpeCTaBICHUS, KPUTHUECKH OIICHUBATD
e€ TOCTOBEPHOCTh 1 HEPOTUBOPEUNBOCTH;



(GhOpMyIMpPOBATh 3aMpPOCHl U MPUMEHATh PA3TMYHBIE METOJBI MPH TIOUCKE H
otbope Omosormueckoir HHMHOpPMAITUH, HEOOXOTUMOM I BBIMTOJHEHUS YUEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCITOH30BAHUS PA3TMIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSATEIIFHO  BHIOWpAaTh  ONTUMAIbHYIO  (OpMYy  TNpEeACTaBICHUS
ounosnornyeckon uHdopmaiuu (cxembl, rpaduku, TUarpaMMbl, TaOIHUIIbl, PUCYHKHU
" JIpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
Owonornyeckor HWHPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qusndeckue u
MaTEeMaTUYECKUE 3HAaKU W CUMBOJBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJHUYECKHE  CpECTBA
HaTrJITHOCTH;

BIAJCTh  HABBIKAMHM  pAClO3HaBaHWS W 3alUTHl  WH(OpMaIuy,
nH()OPMAITMOHHON 0€30TTaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) oOmenme:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JHWAJIOTE WM TUCKYCCHM TIO CYIIECTBY OOCyXmaaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIHLHO BBHITIOJIHCHUS TpejiaracMoin
3a/1au, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JTMasora Wik JUCKYCCUHN);

pacro3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIICHMS, TOHMMATh 3HAYCHUC
COIMATBHBIX 3HAKOB, TPEIMOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHTYaIlWH,
YMETh CMATYATh KOH(QJIMKTHI K BECTH IIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMHU OOIEHUS M B3aUMOJICUCTBUS, MTOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme opMyTupoBaTh CBOM BO3PAKCHHUS,

pPa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PCHHS C HCITOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

MOHMMAaTh M MCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYATHLHON
paboOTHI IPH PEIICHUH OUOJIOTHIECKON TIPOOIeMBbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJICHCTBUS NIPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUI C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YieHA KOJIEKTUBA;

NpPUHUMAThL IEIA  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BBIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITH IUIAH JCUCTBH,



pacmpeneniarTb poid ¢ y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pPEe3yJIbTaThI
COBMECTHOM pabOThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIAJAa U KaKIOIO y4YaCTHHKA KOMAHIbI B
oO1IMii pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeuIaraTtb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEHU C TO3ULHUHA HOBU3HBI,
OPUTHHAIIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTHBHOE CTPATETUYECKOE ITOBEICHUE B Pa3JIMYHBIX
CUTYaLUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

OByaieHHe YHMBEPCATbHBIMHU PeryJssTHBHBIMU ACHCTBUAMM:

1) camoopranusauus:

UCTIONb30BaTh OMOJOTUYECKHE 3HAHUS JUIS BBISBICHUSA MpOOJIEM MU UX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHUI II€JIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBMAX U IOCTYIIKax II0 OTHOLICHWUIO K JKMBOM IIPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYLIECTBIIATh MO3HABATENIBHYIO JNESATEIBbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIEHUS MpoOJieMbl C  Y4YETOM
UMEIOIIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAITOYTCHHII;,

JaBaTh OLICHKY HOBBIM CHUTYaLHsIM;

paciupsaTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX [IPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIIEHNE;

OIICHUBATH MTPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIUPOKOW SPYIUIIUU B
pasHbIX O0NacTAX 3HAHWM, NOCTOSHHO NOBBILIATH CBOM OO0pa30BaTEIbHBIA U
KYJbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJaJ€Th  HABbIKAMU  IO3HABATEJIbBHOM  pediekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEHUCTBHUM M MBICIUTENBHBIX IMPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHM, UCIOJIb30BaTh MPUEMBI peIEKCUU IJI OLEHKU CUTYyalluu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMEThb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHHUMATh PELIEHUS II0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTMX IIPH aHaJIu3€ pe3yJIbTaTOB
NEATEIIBHOCTH;



3) npuHsATHE ce0st M APYIrHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPM aHajIu3€ pe3yJbTaToB
NEeATEIIHOCTH,

IpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJ0BEKA.



HPEIMETHBIE PE3YJIBTATDI

[TpenmeTrHble pe3ynpTaThl ocBoeHus mporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAaHUM B pa3jM4YHBIX y4E€OHBIX CUTYallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosorueid. B mporpamme mnpenmMeTHbie
pe3yNbTaThI MPEACTABICHBI IO TOaM 00yUYEHHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4deOHOTO mpeameta «buomorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpa M HAYYHOI'O MHPOBO33PEHHMS, O BKIIAJE€ POCCHUICKUX U
3apyO€KHbIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl PEIEHUS KU3HEHHBIX 33724,

YMEHHE PACKpbIBaTh COJAEPKAHHWE OMOJIOIMYECKUX TEPMHMHOB M MOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonau3Mm (0OMEH BEIIECTB M IPEBpaIlCHUE
SHEPruu), rOMeocTas (CaMOperyJsisilus), YpOBHEBAs OpraHU3alUs KUBBIX CHCTEM,
CaMOBOCITPOU3BeIeHNE (PEPOIYKIIHS ), HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;

yMEHHE HW3JlaraTh OWOJIOTMYECKWE TEOpUU (KJIETOYHAsA, XpOMOCOMHas,
MyTallMOHHAsl, I[IEHTpaJbHasg JIOTMa MOJEKYJIsipHOW Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. Y. BaBuioBa) u ydenus (0 meHTpax MHOroo0pasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensite rpaHuULlbl
UX IIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJIAMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB U SIBJIICHUM, OpPraHU3alus W IPOBEJICHUE
OMOJIOTMUECKOTO  DKCIEPUMEHTa,  BBIABM)KEHHWE  THIIOTE3bl,  BBIABIICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEeMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJYYECHHbIX
pe3yIbTaTOB, MCIIOJIIB30BAHHBIX HAyUYHBIX INOHATUH, TEOPUM M 3aKOHOB, YMEHME
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M IPEBpALICHUs] 3HEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);



yMEHUE TPUMEHATH TOJyYCHHbIE 3HAHUS ISl OOBSICHEHHSI OMOJOTHYECKHUX
IIPOLIECCOB M SIBJICHUM, JJI1 IPUHATHS NMPAKTUYECKUX PELICHUHA B IOBCEAHEBHOU
KHU3HU C 1LeNplo obOecredeHus 0e30MacHOCTU CBOETO 3J0POBbsl U 3]10POBbS
OKPY>KaIOIIUX JIF0JIeH, COOIIOICHHUSI HOPM TPaMOTHOTO TTOBEJCHUSI B OKPY KaIOIeh
IPUPOHON cpene, MOHUMAHHUE HEOOXOIWMOCTH WCIOJIB30BaHUS JOCTH)KCHUN
COBpeMEHHOW  Ouoysorud W OMOTEXHOJOTHH M palloHAIBHOTO
IPUPOIOTIONH30BAHUS;

YMEHUE pellaTh JJIEMEHTAPHbIE T'E€HETUYECKHUE 3aJlayd Ha MOHO- U
TUTHOPUIHOE CKpElIMBaHUE, CIICTUICHHOE HAaclieJOBaHUEe, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJISl MPEICKa3aHMsl HacleAOBAaHUS MPU3HAKOB Y
OpTraHHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpATOpHBIE M MpaKTUYECKHe pPaboThl, COOJI0IAThH
mpaBuiIa nMpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYA0BaAHUEM;

YyMEHUE KPUTHUYECKH OIEHUBATh U HHTEPIPETUPOBATH UHOOPMAIUIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIONIYIO TIICEBJIOHAYYHBIC 3HAHHUA W3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MACCOBOM MH(POPMAINH, HAYIHO-TTOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAaHHI B OHOJIOTHUH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMOIOTHYECKYI0 MH(GOPMAITMIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» ¢ 11
Kjlacce TOJKHBI OTPaXkaTh:

c(hopMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYyYHOTO
3HaHWSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBCHHO-
HAayYHOW KapTHHBI MHpPa W HAYYHOTO MHPOBO33PCHHS, O BKIJIAJIE POCCHHCKUX WU
3apyOCeKHBIX yUYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa ISl peIICHUs KU3HEHHBIX 337124,

YMEHHUE PacCKPhIBATh COACPKaHUE OMOJOTHICCKUX TEPMHUHOB M TIOHITHI: BUI,
MOMYJIAINS, TEeHO(MOHA, SBOJIONMS, ABWKYIIHME CHIBI ((aKTOPBI) SBOIIOINH,
IPUCIIOCOOIEHHOCTh OPIaHHU3MOB, BHJI000pAa30BaHME, IKOJOIMUYECKUE (DaKTOpBHI,
DKOCUCTEMA, TMPOAYILEHTbI, KOHCYMEHTBI, pPEAYLEHTbl, LEeNd MUTaHUu,
AKOJIOTHYECKas MUpaMuIa, OMOTreoeHos3, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHEe TEOpHH (SBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogsimieBoro cxonactBa K. M. boapa, depenoBaHusi TriaBHBIX HalpaBiIeHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenust o ouocepe B. 1. Bepnaackoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;



YMEHUE BIIAJIETh METOJIAMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMHMCaHNE JKUBBIX CUCTEM, MPOIECCOB W SBJICHH, OpPTaHU3AIMs W TPOBEACHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIABM)KEHHWE  THIOTE3bl,  BBIABIICHUE
3aBUCHUMOCTH MEXKJY HCCIEIyEeMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJIYYECHHbIX
pE3yNIbTaTOB, MCIOIB30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJBI HA OCHOBAHUU TOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC MPHU3HAKH CTPOCHHUS OHOJIOTUYECKUX
OOBEKTOB: BUJOB, TOMYJALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, pPEIyLICHTOB,
OMOT€OlEHO30B U JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOM
W3MEHYHUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUS, MPHUCIIOCOOJICHHOCTH
OpPraHM3MOB, JEUCTBUS SKOJOTMYECKHX (DAKTOPOB Ha OpraHM3MbI, IEpeHoca
BEUIECTB W IIOTOKAa 3HEPIUU B DKOCHCTEMAaX, AHTPONOTEHHBIX W3MEHEHHH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPYroBOPOTAa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Ouocdepe;

YMEHHE MPUMEHSTh MONyYEHHBbIC 3HAHUS A1 OOBSACHEHUS OMOIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJIS1 IPUHATHS NMPAKTUYECKUX PELICHUWA B MOBCEAHEBHOU
KHU3HU C LeNplo obOecredeHus 0e30MacHOCTU CBOETO 3J0POBbsl U 3]10POBbS
OKpYKarOIIMX JOAEH, COOII0IEHUsI HOPM I'PaMOTHOT'O IIOBE/ICHUS B OKPY>KArOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH /JISl PallMOHATILHOTO MPUPOOTIOIb30BAHHS,

YMEHHE peIIaTh dJIeMEHTapHbIe OMOJIOTMYECKUE 3a/aYl, COCTABIATH CXEMBI
NepeHoca BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LIETIH TUTaHUs);

YMEHHE BBINOIHITH J1a0OpAaTOPHBIE M MpPAaKTHUYECKHE pabdoThl, COOIOAAThH
npaBuiIa mpy paboTe ¢ yaeOHBIM U Ja00PaTOPHBIM 000pYAOBaHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIUIO
OMOJIOTHYECKOTO  COJAEP)KAHMSA, BKJIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHHUA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpMAaLUY, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTb  TIJ00aJdbHBIE  SKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHUS,
000011251 OMOJIOrMYECKYI0 MHPOPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, FPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN anmnapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

Koan4yecTBO 4acoB

Ne HaumeHoBaHue pa3/ieioB U TeM
/i nporpaMMbL Beero KoHnTtpoibH IIpakTHyec
ble paboThI KHe padoThl
1 buonorus xak Hayka 2
2 JKuBble cucTeMsbl U MX OpraHu3alus 1
3 XHUMUYECKUN COCTaB U CTPOCHHE g
KJIETKH
4 KuzHenesTenbHOCTh KIETKH 6 1
5 Pa3smHoOXkeHue u HHANBUAYATbHOE 5 |
pa3BUTHE OPTaHU3MOB
6 HacnenctBeHHOCTh U MU3MEHYHBOCTD g 1
OpraHu3MOB
7 Cenekiust opranu3mMoB. OCHOBBI 3
OMOTEXHOJIOTHH
8 PesepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 14 0 3

I[TPOT'PAMME




11 KITACC

KoanuecTBo yacos
HaumeHoBaHuUe pa3/iesioB U TEM
Ne i/ Konrposibn | IIpakTHuyec
MPOrPaMMbI Bcero
ble padoThI KHe padoThl
1 DBOJIOIIMOHHAS OUOJIOTUS 9 1
Bo3HUKHOBEHUE U pa3BUTHE KU3HU
2 9 1
Ha 3emJie
3 Opranu3Mbl ¥ OKpy:Karoias cpeaa 5
4 Coo01ecTBa v SKOJIOTUYECKHE 9
CUCTEMBI
5 PesepBHOE BpeMmst 2
OBUIEE KOJIMYECTBO YACOB I10
4 1 BITP 2
[TPOI'PAMME 3




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoanuyecTBO 4acoB

JlaTa
U3y4YeHUS

KonTp.

B
cero pat.

Ip.p.
JL.P.

wiaH | gak
T

buonorus B cucteme HayK

MeTo/1bl TO3HAHUS KUBOU HPUPOIBI.
[IpaxTnueckast padora Ne 1
«HMcnonb30BaHuE Pa3TUIHBIX
METO/IOB IPU U3YUYEHUU
OMOJIOTUYECKHX O0BEKTOBY

buonornueckue CHUCTCMBbI, IPOLCCChI
" UX U3YYCHUC

XUMHUYECKUH cOCcTaB KieTKu. Boga u
MUHEpaJIbHBIE COJTN

benku. CoctaB u cTpoeHue 6e1KoB

depMeHThl — OMOJIOTUYECKHE
Karanusaropsl. JlaboparopHas
pabota Ne | «M3y4yenue
KaTaJIUTHYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl
WJTU KaTajasbl)»

VYriaeBoapl. JIunuabl

Hyxneunosbie kucinotsl. AT®

I/ICTOpI/IH " MCTObI U3YUCHUA
kietku. Knerounas TCOPUA

10

Kierka xak OCJI0CTHAsA )XKHUBasd
CHUCTEMaA

11

CrtpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3ydenue cTpoeHus KIETOK
pacTeHuid, )KUBOTHBIX, TPHOOB U
OakTepuil Mol MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpernapaTax u ux
OTIHCaHUE)

KonTponbnas pabota




12

OOMEH BEIECTB WA METa00IU3M

13

dorocuaTe’. XeMOCHHTES

14

DHepreTudeckuii o0OMeH

15

JKuzHeHHbIN UK KiIeTKU. [lenenue
KieTkd. Muto3. JlabopaTopHas
pabota Ne 3 «Habmroienue MuTO32a B
KJICTKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIpenapaTax»

16

buocunres 6enka. Peaknus
MaTPUYHOTO CUHTE3a

17

Tpancnsus — 6nocunTe3 O6€IKa

18

Heknerounsie hopMbl )KU3HU —
BUPYCHI

19

@OpMBI pa3MHOKEHUS OPraHU3MOB.
Meiio3

21

OOpa3oBaHue U Pa3BUTHE TOJIOBBIX
kieTok. OnaoI0TBOpEHHE.
Jlaboparopnas padota Ne 4
«M3yueHune CTpOCHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»

22

NupuBuyansHOE pa3BUTHE
OpraHu3MOB

23

I'eneTtnka — HayKka O
HaCJICOACTBCHHOCTH U N3BMCHYHNBOCTHU

24

3aKOHOMEPHOCTH HACJIeI0BaHUS
npu3HaKoB. MoHOrHOpUIHOE
CKpeIllMBaHUe

25

JurubpuaHoe ckpemrBaHue. 3aKoH
HE3aBUCHMOT'0 HACJIEIOBAHUS
MIPU3HAKOB

26

CuemieHHOe HaclaeJ0BaHue
npu3HakoB. JJaboparopras pabora
Ne 5 «M3yueHune pe3ynbTaToB
MOHOTHOPHUIHOTO M TUTHOPHIHOTO
CKpeUIMBaHUS y Jp030(HIIbI HA
TOTOBBIX MHKpPOIIpEnapaTax»

27

I'enetuka nona. Hacinengosanue
MPU3HAKOB, CIEIJICHHBIX C ITOJIOM




28

N3menunBocTs. Henacnencreennas
M3MEeHYUBOCTb. JlabopaTopHas
pabota Ne 6. M3zyuenue
MOIU(PHUKAITMOHHON U3MEHUHUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOTO Psiia U
BapUAIIMOHHOW KPUBOW

29

HacnencrBeHHast ©3MEHYHBOCTb.
Jlaboparopnas pabota Ne 7.
«AHanu3 MyTanui y 1po30oQuibl Ha
TOTOBBIX MUKPOIIpEapaTax»

30

I'enetuka YeloBeKa
[Ipaktnueckas ~ pabora  Ne 2.
«CocraBieHue u aHau3
POIOCTIOBHBIX YEJIOBEKAY.

31

PesepBHEIi ypok. O000IICHHE TT0
teme «HacneacTBeHHOCTh U
HU3MCHYUBOCTb OPraHHU3MOB»

32

Cenexuus Kak HayKa U IpoLecC

33

MeToas! U JOCTHIKEHUS CENEKIIUU
pacTeHU U KUBOTHBIX

34

buoTexHoorus kak orpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC

Ne
n/

Tema ypoka

KoaunuecTBo 4acoB

JlaTa

U3y4YeHHs

Bcer
0 e padoThI

KonTpoabHbl

IMpakTuyeckun
e padoThl

IJ1aH

¢dakt

OBOJIIOLHUS U
METObI €€
W3y4YeHUs

Hcropust pa3Butus
npeJIcTaBIeHU 00
IBOJTIOLIUH

MuKpo3BOIOIUS

[Tomyssus xax
dIIEMEHTapHas
€IMHUIIA BUJA U
SBOJTIOIHH.
JlaGopaTopHas
paborta Ne 1
«CpaBHEHME BUJIOB
o
MOP(}HOIOTHIECKOMY
KPUTEPHIO»

JBHoKyIHe CUIIbI
(31emMeHTapHbIE

(dakTopsbI)
IBOJTIOLIUH

EcrecTBenHbIl
oTO0p U ero GopMeI

Pesynprarsl
IBOJIIOLIMHN:
pUCHIOCOOIEHHOCT
b OPraHU3MOB U
BUJI000pa3oBaHue.
JlaboparopHas
paborta Ne 2
«Onucanue
IPUCHIOCOOIEHHOCT
Y OpraHu3ma u €€
OTHOCHUTEJILHOTO




XapakTepa»

Hamnpasnenus u

nyTH
MaKpO3BOIIOLUH

Heob6parumocTh
IBOJIIOIUH

10

Hcropus xu3Hu Ha
3eMiie 1 METOIBI €6
U3y4YeHUs

11

T'umnoresnl
MIPOUCXOKICHHS
JKA3HU Ha 3emiie

12

Pa3BuTHe Xn3HU Ha
3emJie o 3paM U
neproaamM

13

OCHOBHBIE 3TaIbI
3BOJIIOLIUU
PacCTUTENBHOTO U
JKUBOTHOI'O MHUpa.
[IpakTnueckas
paborta Ne 1
«3yuenue
HCKOIIaeMbIX
OCTaTKOB PacTeHUI
Y KUBOTHBIX B
KOJUICKLUSX

14

CoBpemMeHHast
cucrtema
OpPraHHYECKOTO
Mupa

15

OBOTIONHU
YeloBeKa
(aHTpOTIOTEHE3)

16

JBrKy1ue cuibl

(daxTopsr)
aHTpOIIOTeHE3a

17

OCHOBHBIE CTaaNM
DBOJIIOIMH YEJIOBEKA

18

Yenoseueckue pachl
Y IIPUPOJHEIE
aJalrTanmun




YCI0BCKa

19

PesepBHBIil ypOK.
O0600611IEHNE TT0
TEME
«Bo3anKkHOBEHNE U
pa3BUTHE )XKU3HU Ha
3emiie»

20

DKOJI0rus KaK
HayKa

21

Cpenpl oOuTanus u
IKOJIOTUYECKUE
(bakTopsI

22

AOuoTuueckue
(hakTopHI.
JlaGopaTopHas
paborta Ne 3.
«Mopdonoruuecku
€ 0COOEHHOCTH
pacTteHui u3
Pa3HBIX MECT
oOUTAHUS.
JlaboparopHas
paborta Ne 4.,
«BnusiHue cBera Ha
POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

23

buotnueckue
bakTopsI

24

DKOJIOTHYECKHUE
XapaKTEPUCTUKU
MOIYJISIUH.
[IpakTuueckas
pabora Ne 2
«Iloncuér
IJIOTHOCTH
HNONYJISILANA pa3HbIX
BHJIOB PACTEHUID)

25

Coo0OmiecTBa
OpPraHU3MOB —
OHUOLIEHO3

26

DKOJIOTHUYECKHUE
CUCTEMBI




(9KOCHUCTEMBI)

27

OCHOBHBIE
MOKa3aTelIn
YKOCHUCTEMEL.
DKOIOTrHYECKHUE
TTUPAMH/TBL.
CaolicTBa
KOCHUCTEM.
Cyxkueccust

28

[Ipuponusie
KOCHUCTEMBI

29

AHTpOHOFeHHBIC
3KOCHCTCMbI

30

buochepa —
rjio0agpHas
3KOCHUCTEMA 3eMIIU

31

3aKOHOMEPHOCTHU
CYIECTBOBaHMS
ounocdepsr

32

YenoseuecTBo B
ounochepe 3emn

33

CocymecTBoBanue
IIPUPOJIBI U
YeJI0BEYECTBA

34

PesepBHbIit ypOK.
O0600I11IeHNE TEMBI
«Coo0mecTBa 1
IKOJIOTHYECKHE
CHCTEMBD»

OBIIEE KOJIMYECTBO
YACOB I10
[TPOIT'PAMME

34
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