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INOACHUTEJBHAS 3AIINCKA

[Ipu pazpaboTke mnporpaMmbl 1O OWOJIOTHMH TEOPETHYECKYI0 OCHOBY s
oTnpeesieHHs MOAX00B K (DOPMHUPOBAHUIO COIEpKAHUsS yueOHOTO npeaMeTra «bruonorus»
coctaBuiau: KoHuenrtyaibHble nojoxeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTU
1eJiel, COoAep)KaHMsl, pPEe3yJbTaTOB OOy4YeHUs W TpeOOBaHWUN K YPOBHIO TOJATOTOBKHU
BBIITYCKHUKOB, TIOJIOKEHUSI 00 OOIMMX LEeNsiX W TMPUHIUNAX, XapaKTepU3YIOIINX
COBPEMEHHOE COCTOSTHUE CHCTEMBbI CpelHero obmiero obpa3oBaHusi B Poccuiickoi
@denepanu, a TakkKe MOJOKEHHS O creuuduke Ouonoruu, e€ 3HAYCHUU B IMO3HAHUU
’KUBOW MPUPOIBI U 00ECIIEUeHUU CYIIECTBOBAaHHUS 4YeIoBedeckoro obmecta. CoracHo
HA3BaHHBIM TOJIOKEHHSIM, OTPENETICHBl OCHOBHBIE (DYHKIIMU MPOTPaMMbI 0 OMOJIOTUU U
€€ CTpyKTypa.

[Iporpamma mo Ouonoruu Aa€T MpeACTaBICHUE O MLENAX, 00 oOIiel crpareruu
oOy4eHUsl, BOCIIMTAHUS M Pa3BUTUS OOydalOLIUMXCA CPEACTBAMHM y4yeOHOIro IpenMera
«buonorusi», omnpenenser 00s3aTENbHOE MPEAMETHOE COAEP)KAHUE, €r0 CTPYKTYpY,
pacnpeiesieHue 1o pas3iesiaM U TeMaM, PeKOMEHAYEMYIO TTOCIEI0BAaTENbHOCTh N3YUEHUS
y4eOHOT0 Marepuaia ¢ yuéToOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTOTUKH
00pa30BaTeIbHOIO MPOIIECCA, BOBPACTHBIX 0COOCHHOCTEHN 00ydaromuxcs.

B nporpamMmMe 1o OHMONOrMM TakKe YUYUTHIBAIOTCA TPEOOBAHMS K IUIAHHPYEMbBIM
JUYHOCTHBIM,  METAlpeIMETHbBIM W  NPEIMETHbIM  pe3yiabTaraM  oOy4YeHus B
(hopMUpPOBaHMM OCHOBHBIX BHJIOB Yy4€OHO-IO3HABATEILHON JIESITEIHHOCTH/Y4EOHBIX
JeHCTBUM 00yUaroluXcsi 0 OCBOCHUIO COAEpKAHMsI OMOJIOTHYECKOr0 00pa30BaHusl.

B mporpamme mno Ouomorum (10—11 xmaccel, 0a30BbIi ypOBEHb) peaU30BaAH
NPUHIUI TPEEMCTBEHHOCTH B M3y4YeHMHM OWOJNOruMM, Onaromaps 4YeMy B He
MIPOCMATPUBAETCS HANIPABICHHOCTh HAa Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAyYHOTO  MHPOBO33pPEHUs, LEHHOCTHBIX  OPHEHTALMil  JUYHOCTH,
HKOJIOTMYECKOTO MBIIIJICHUS, MPEICTABICHUM O 3710pOBOM 00pa3e KM3HU U OepexHBbIM
OTHOLIEHUEM K OKpYXawuen npupoaHon cpene. llostomy Hapsay ¢ u3ydeHHEM
001IEOMOOTUYECKUX TEOPHUM, @ TaK)Ke 3HAHUI O CTPOEHHM >KHUBBIX CHUCTEM Pa3HOIO
paHra M CYUIHOCTHM OCHOBHBIX MPOTEKAIOUIMX B HUX MPOLECCOB B Iporpamme Io
OMOJIOTUN YJIEJICHO BHUMAHWE HCIOJIb30BAHUIO TOJNYUYCHHBIX 3HAHWM B TOBCEIHEBHOMU
KU3HU JIJIS PEIICHUS MPUKIIATHBIX 33714, B TOM YKCIe: MPOPUIAKTUKN HACIEICTBEHHBIX
3a00IeBaHUIl  YENOBEKa, MEAMKO-TEHETUUYECKOrO0 KOHCYJIBTUPOBAHMS, OOOCHOBAHUS
AKOJIOTUYECKH LIEJIECO00Pa3HOTo MOBEACHUS B OKPYXAIOIEH MPUPOJHON cpelie, aHanu3a
BJIMSIHUS XO3SIICTBEHHOM JIESITEIbHOCTH 4YEJOBEKa Ha COCTOSHUE NPUPOAHBIX H
HMCKYCCTBEHHBIX JSKOCHUCTEM. YCUJIEHHWE BHUMAHMS K TMPUKIAJHONW HANpPaBICHHOCTU
yaeOHOorOo mnpenmera «buomorus» TPOAUKTOBAHO HEOOXOAMMOCTHIO OOECIICUCHUS
YCIOBUM JUIsl pElIeHUs OJAHOW M3 aKTyallbHbIX 3a/lad IIKOJIBHOTO OHOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpeanojaraeT (GopMUpOBaHUE Yy OOYyYalOIIMXCSA CIIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHUSIM IMHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeHero o61iero oopa3oBaHus 3aHUMAeT BaxHoe MecTo. OHa
oOecrnieunBaeT (GopMHpOBaHHE Yy OOYHAIOIIMXCS MPEACTABICHUNH O HAaydyHOW KapTUHE



MUpA, pacIIupsieT 1 00001IaeT 3HaHUS O JKUBOH NPUPOE, €€ OTIMUYUTEIbHBIX IPU3HAKAX
— YPOBHEBOM OpraHU3alMi W 3BOJIOLUHU, CO3JAET YCIOBHS JUISl: MO3HAHUS 3aKOHOB
KUBOU MPHUPOJIBI, PopMHUpOBaHMS (PYHKIMOHAIBHON TPaMOTHOCTH, HaBBIKOB 3/I0POBOTO U
0e301acHOro 00pasa U3HH, HKOJIOTMUECKOTO MBIIUIEHUS, [IEHHOCTHOIO OTHOILIEHUS K
KUBOH IPUPOJIE U YEIIOBEKY.

bonbiioe 3HayeHue OWOJIOTHS MMEET TaKXKe JUIsl PElIeHUS BOCHUTATENIbHBIX U
pPa3BUBAIOIIMX 33Jad CPEAHEro O0IIero oOpa3oBaHUs, COLMATU3ALMN OOYyYarOIIUXCA.
Nzyuenue Ouonorun oOecreyuBaeT ycHOBHUS ISl (DOPMUPOBAHUSA HHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIUOHHBIX ¥ HMH(QOPMALIMOHHBIX HABBIKOB, J3CTETHYECKON  KYJIBTYpBHI,
CIOCOOCTBYET HHTErpaluy OWOJIOTMYECKUX 3HAHUM € NpPEICTaBICHUSAMU U3 JPYTUX
y4eOHBIX TMPEIMETOB, B YACTHOCTH, (U3MKH, XUMHUH U Teorpaduu. HazpanHbie
MOJIOXKEHHS O IIpeIHa3HaYeHuu yueOHoro npeamera «buonorus» cocraBuiim OCHOBY IS
ONpeNeNieHUs] TOAXOA0B K OTOOpY U CTPYKTYPUPOBAaHHUIO €ro  COJEpKaHus,
MPEICTABICHHOTO B MPOrpaMMe 10 OHMOJIOTUH.

Ot6op coxepxkanust yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYLIECTBIEH C MO3ULUN KYJIBTypOCOOOPA3HOIr0 MOJX0/d, B COOTBETCTBHHM C KOTOPBIM
oOyyaromuecs: JTOJKHbI OCBOWUTH 3HAHHMS M YMEHMS, 3HauUMble i1 (OPMHPOBAHUS
oOuIeil KyJIbTypbl, OINpENEsIONINe aJeKBaTHOE IOBEICHUE YEJIOBEKa B OKpY’Karoleh
OPUPOJHONW cpene, BOCTPeOOBaHHBIE B IOBCEAHEBHOW JKM3HM M IMPAKTUYECKON
nestenbHOCTH. (Ocoboe MecTo B AITOM CUCTEME 3HAaHUW 3aHUMAIOT  DIIEMEHTHI
COJEP)KAHMSI, KOTOpBIE CIIy’)KaT OCHOBOM 11 (pOPMHUpPOBaHHS MPEACTABICHUI O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpa W LEHHOCTHBIX OpPHEHTAIUIX
JMYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3alMHU OMOJIOTHYECKOTO 00pa30BaHusl.

CrpyKTypupOBaHUE COIEpKaHUsl Y4eOHOro mMarepuaia B MporpaMMe o Ouosoruu
OCYILIECTBICHO € YYE€TOM MPUOPUTETHOTO 3HAUYCHHUS 3HAHUM 00 OTIMYUTEIIbHBIX
OCOOCHHOCTSIX KHBOW MPUPOABI, O €& ypOBHEBOM OpraHuzaluu U H3Bojionuu. B
COOTBETCTBHUM C O3TUM B CTPyKType ydeOHoro mnpeamera «buonorus» BblaeIeHBI
CIIEyIOLIUE COAepKaTenbHble JIUHUU: «buomorns Kak Hayka. MeToasl Hay4dHOIro
no3HaHus», «Kierka kak Ouonornyeckas cuctema», «OpraHum3Mm Kak Ouosornyeckas
cuctemMa», «CucreMa M MHOrooOpasve OpraHMYeCKOro MHpPay, «IBOJIOLUS KUBOU
MPUPOABD, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenb uzyuenus yueOnoro npeamera «buonorus» Ha 0a30BOM YPOBHE — OBJIaJICHUE
OOy4aroIMMHCST 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAIbHOM OpraHu3alliu >KUBBIX
CUCTEM pa3HOI0 paHra W MpUOOPETEHUE YMEHHI HCIOJIb30BaTh ATH 3HAHMS IS
IPAMOTHBIX JEHCTBUN B OTHOIIEHUU OOBEKTOB KUBOW MPUPOJIbI U PELICHUS Pa3IUUYHbIX
KU3HEHHBIX MPOOJIEM.

JlocTrkeHue 1enu u3ydeHus: yueoHoro npeamera «buosnorus» Ha 6a30BoM ypoBHE
o0ecrneurnBaeTcsl pelIeHUEM CIISAYIOLINX 3a]1au:

OCBOEHHUE O00YYaIOIIMMHKCS CUCTEMBI 3HAHUN O OMOJIOTUYECKUX TEOPUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBWIAX, CIYXallMX OCHOBOM IS
dbopMupoBaHusl TPEACTABIEHUNH O E€CTECTBEHHO-HAyYHOW KapTUHE MHUpPA, O MeEToAax
HAy4YHOT'O MO3HAHMsI, CTPOCHUH, MHOTOOOPa3UH U OCOOEHHOCTSX KMBBIX CUCTEM Pa3HOIO



YPOBHSI OpTraHM3allMU, BBIAAIONIMXCA OTKPBITUSIX U COBPEMEHHBIX HCCIEAOBAHMSIX B
OMOJIOTHH;

dopmMupoBaHue y OOyYarOImIMXCSl T[IO3HABATENbHBIX, HWHTEIUVICKTYaIbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH B MPOIIECCE aHANIM3a JIAHHBIX O MyTSIX Pa3BUTHs B OHMOJIOTHH
Hay4YHBIX B3MJIAJIOB, UACH M TMOAXOJOB K H3YYEHHUIO UBBIX CHCTEM Pa3HOIO YPOBHS
OpraHu3alliy;

CTaHOBJICHHE y OOydYarommxcsi o0meil KyapTypbl, (yHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSICHATH M OICHHUBATH SIBICHUS OKPYXKAIOLIETO MHpa KHUBOU
IPUPOJIbI HA OCHOBAHUU 3HAHUH U OIbITA, MOTYYEHHBIX TPU U3yUYE€HUU OMOJIOTHH;

dbopMupoBaHue y  oOydarouuxcs  yMEHMH  WJUIIOCTPUPOBaTh  3HAYCHUE
OMONOrMYeCKNX 3HAHWM B TPAKTUYECKOHM JICATEIBHOCTH YENOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUAX TEXHOJIOTHI U arpoOHOTEXHOIOTH;

BOCHHUTaHHE YOEKJEHHOCTM B BO3MOKHOCTU T[IO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOI0 OTHOLIEHUS K HEH, COOMIOAEHNS 3TUUECKUX HOPM
IIPU [IPOBECHUH OMOJIOTUYECKUX UCCIIEIOBaHUI;

OCO3HAHME IICHHOCTH OWOJOTMYECKUX 3HAHWW JJs TOBBIIMICHUS  YPOBHSA
HKOJIOTHYECKOM KYIbTYpHI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHS,

NpUMEHEHUE NPUOOPETEHHBIX 3HAHUM M YMEHUN B TOBCEIHEBHON >KM3HU IS
OLICHKHM TMOCJEICTBUI CBOEH NEATENbHOCTU IO OTHOLIEHUIO K OKpYXKarouell cpene,
COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHME U COONIONEHHE Mep MNPOPUIAKTUKA
3a00JIeBaHMIA.

B cucreme cpeanero obmiero oopazoBanus «buonorus», usydaemas Ha 0a30BOM
YpOBHE, SBISETCS 00sA3aTeNIbHBIM Y4YEOHBIM MPEAMETOM, BXOJSIIMM B COCTaB
npenMeTHon o6acTi « EcTecTBeHHO-HAayYHBIE TPEAMETHD.

Jlns m3ydyeHus Ouosiorud Ha 0a30BOM YpOBHE CpPEIHEro OO0IIero o0pa3oBaHUS
orBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Henento), B 11 kiacce — 34 yaca (1
4ac B HEJEIO).

COAEPKXAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OHMOJOTMM C OOIIECTBEHHBIMH, TEXHHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HaykaMH, (puiaocouer, 3TUKOH, 3cTeTukoil u mpaBoM. Poib
Ouonornu B (QOPMHPOBAHHM COBPEMEHHOM Hay4yHOW KapTuHbl Mmupa. Cucrema
OMOJIOrMYECKHUX HayK.

MeToapl TO3HAHUSA >KMBOW MpUpoAbl (HAONIONEHUE, SKCIEPUMEHT, OIHCAHUE,
n3MepeHue, Kiaccudukarys, MoIeIMPOBAHNUE, CTATUCTHYECKAst 00pabOoTKa TaHHBIX).



JdeMoHcTpanmm:

[Toprpetsr: Y. Hapsun, I. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.
TaGnuiel u cxeMbl: «MeTobl TO3HAHUS KUBOU MTPUPOJIBD.

JlabGoparopHble ¥ NIPaKTH4YeCKUE PadoThI:

[TpakTraeckast padota N2 1. «/cmonb30BaHre pa3IuIHBIX METOJOB MPU H3YYCHHUH
OMOJOTHYECKIX OOBEKTOBY.

Tema 2. ’KuBble cUCTeMbI M1 UX OPTraHU3ALMS.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. Ominuue
KUBBIX CUCTEM OT HEOPTaHUYECKOI PUPOIBI.

CpoiicTBa OWocHcTeM W WX pa3zHooOpasue. YPOBHU OpraHU3aIMi OHOCHCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBbIM, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJISAIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIICHOTHYECKUI ), OMOC(EPHBI.

JdemoncTpanuu:

TaOnuipl U cxembl: «OCHOBHBIE MPU3HAKU KU3HW», « YPOBHHU OpraHu3aliy KUBOU
MIPUPOJIBI».

Oo6opynoBanue: Mojeas Moekyisl JJTHK.

Tema 3. XuMH4ecKHil COCTAB M CTPOEHHE KJICTKH.

XUMHUYECKMH COCTaB KIETKH. XHMHUYECKHE DJIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHThI. Bosia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMY BOABI U MUHEPAIBHBIX BelIeCTB B KieTke. [logaep:kanne 0CMOTHYECKOTO
Oasanca.

benku. CoctaB u cTpoeHHEe O€IKOB. AMHHOKUCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHnmble W 3aMEHUMBIE aMWUHOKHUCIOTHI. AMWHOKHCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOW MOJEKy/bl (IIepBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTHUHAS
CTPYKTypa). XuMHU4YeCKHe CBOMCTBa OekoB. buonornueckue GpyHKIMu OEIKOB.

®depmeHTHl — Ouonorudeckue karaiamsatopbl. CTtpoeHue QepMeHTa: aKTUBHBIN
IEHTp, cyocTparHas crneuuduaHoctb. Kodbepmentsl. Butamunbl. OTnuuus ¢hepmMeHTOB
OT HEOPTaHUYECKUX KaTaJu3aTopoB.

VYrneBonpl: MoOHOcaxapuIbl (IIHOKO3a, pubo3a M Je30KCHpuO03a), Arcaxapuibl
(caxapo3a, j1aKTo3a) ¥ moJimcaxapuibl (Kpaxmall, TIIMKOTeH, IeJUTi0I03a). buonorudeckue
(YHKITUU yTIIEBOOB.

Jlunuasl: Tpurmuuepuasl, Gochoaunuasl, crepouasl. I'uapoduabsHO-TUIPOPOOHEIE
cBoiicTBa. buonornueckue QyHkiuu nunuaoB. CpaBHEHHE YIVIEBOJOB, OCIKOB U
JIUTIAJIOB KaK UCTOYHUKOB YHEPTUH.

Hyxneunnossie kucnorel: JJHK 1 PHK. Hykneoruasl — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Ctpoenne u pynkuuu JJHK. Crpoenmne u ¢pynkiuu PHK. Buast PHK. AT®:
CTPOCHHE U (PYHKIIUH.

[MuTonmorus — Hayka o kieTke. KiierouHas Teopus — mpuMep B3anUMOJICHCTBUS UAEH
1 (haKTOB B HAYYHOM MMO3HAHUHU. MeTOIbI N3yUeHHUS KICTKH.



Knerka kak uenoctHass xuBas cuctema. OOIMe NPU3HAKK KIETOK: 3aMKHYTas
HapykHasg MemOpana, monekyabl JIHK kak reHetnueckwii ammapar, cucTemMa CHUHTE3a
Oenka.

Tunbl KJIETOK: dykapuoThueckas U IpokapuoTuueckas. OCOOEHHOCTH CTPOEHUS
npokapuoTrueckor kinetku. Kierounas crenka Oakrtepuid. CTpoeHHE 3YKapUOTHYECKOU
KJIETKH. OCHOBHBIE OTJIMYHS PAaCTUTEIbHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphl KIJIETOK — KJIETOYHAs CTEHKA, ITIMKOKAIMKC, WX
¢byukuuu. Ilnazmatuueckass memOpana, e€ cBoiictBa M (QyHkuuu. l{uTomnazma u eé
opranouibl. OnHoMeMOpanHbie opranounabl kietku: IIIC, annapar ['onb1xku, JTM30COMBI.
[TonyaBTOHOMHBIE OpraHOMAbBl KJIETKH: MUTOXOHIpUHU, TIactuabl. I[IpoucxoxaeHue
MUTOXOHAPUI u t1iactud. Buael mnactun. HememOpaHHble OpraHOUIBI  KIIETKU:
pUOOCOMBI, KJIETOYHBIN IIEHTP, IIEHTPUOJIH, PECHUYKHU, KIYTUKUA. DYHKIIUU OpPraHOU]IOB
KJIETKU. BitoueHus.

SAnpo — peryastopHbii 1eHTp kieTku. CrpoeHue siapa: sijepHas o000J0uKa,
KapuoIlla3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcropT BELIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, [x. YoTcoH,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PacnpeqieiecHue XHUMUYECKHX DJJIEMEHTOB B HEXKHBOW MPUPOLIE),
«Pacnpenenenne XUMUYECKUX IIEMEHTOB B JKUBOU MIPUPOLIEY.

Tabmuubr u cxembl: «llepuoguyeckass TaOauIa XUMHYECKUX DJIEMEHTOBY,
«CTtpoeHne MoJeKynbl Boabl», «buocunres Oenka», «CTpoeHUE MOJEKYNbl OeiKay,
«Ctpoenue depmenrta», «Hyknennonbie kuciaorel. JJHK», «Ctpoenne Monekynbr ATDy,
«CTpoeHue 3yKapHMOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOW KIETKW», «CTpoeHHE
pacTUTENbHOU KIETKW», «CTpOEHHE NPOKAPUOTUUECKON KIEeTKn», «CTpoeHue spa
KJIETKHY, « YIVICBOABIY, «JIMIHUIABI.

O6opynoBaHue: CBETOBOM  MHKPOCKON, OOOpyIdOBaHHWE Il  IPOBEICHUS
HaOJIIOICHUH, U3MEPEHUM, SKCTIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KUBOTHBIX
1 OaKTepUANIbHBIX KJIETOK.

JlaboparopHblie ¥ IPaKTH4YeCKUe PadOThI:

JlaGoparopras padora N2 1. «M3ydeHHe KaTaIMTHUYECCKONM aKTMBHOCTH (hEpPMEHTOB
(Ha mpuMepe aMuJIa3bl UK KaTaia3bl)y.

Jlaboparopras padora N2 2. «M3yueHue cTpoeHus KICTOK PaCTCHUM, KUBOTHBIX U
OaKTepHii MO MEKPOCKOITOM Ha TOTOBBIX MUKpOIIpENaparax U uX OTMCAHUE.

Tema 4. ) Ku3HenesATeJLHOCTH KJIETKH.

OOmeH BemiecTB, WM METa00IM3M. AcCCUMWIIAIUA (TJIACTHYECKUNA OOMEH) u
TUCCUMUJIIAIUS  (QHEPTeTUYeCKuii O0OMEH) — JBe CTOPOHBI EIWHOTO TIpoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPIMM B TOHWUMAHHH
MeTabou3ma.



Tunel oOMeHa BellecTB: aBTOTPO(HBIM U reTeporpodHbid. Ponb (hepMeHTOB B
oOMeHE BeIeCTB U MPEBPAIICHUN SHEPTHH B KJIETKE.

®dorocunTe3. CetoBas U TemHOBas (a3wl doTtocuHTe3a. Peakiuu ¢orocuHTE3A.
O¢ddextuBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3a IS KU3HHU Ha 3emiie. BrnusHue
yCIIOBUM cpeibl Ha (POTOCHHTE3 M CIOCOOBI TMOBBIIMICHUS €r0 MPOAYKTUBHOCTH Y
KYJIETYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHHTE3UPYIOIMNE OaKTepru. 3HAYCHNE XeMOCHHTE3a JIJIS KU3HH
Ha 3emiie.

OHepreTuueckuii 0oOMeH B KieTke. PacuiemieHue BelIeCTB, BbIJCICHUE U
AKKyMYJMpPOBaHUE HHEPrUM B KIIETKE. JTalbl JHEPreTHYecKoro oobmeHa. [Tnukonus.
bpoxenne u ero Buabsl. KHUCIOpOZHOE OKHCIEHME, WM KIETOYHOE JbIXaHHE.
OxucnurensHoe GocdopmnrpoBanre. IHHEKTUBHOCTD YHEPTrEeTUYECKOT0 0OMEHa.

Peakiuu matpuunoro cuntesa. ['enermueckas undopmanus u JIHK. Peanuzanus
reHeTHYecKkod wuHboOpMaluu B KIETKe. [eHeTMUeCcKud KOoJ U €ro CBOMCTBA.
Tpanckpunuus — marpuunbii cuHte3 PHK. Tpancnsiimus — OuocuHTe3 Oenka. DTambl
TpaHcasuuu. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTe3e Oenka.

Heknerounble ¢opMmbl xu3Hu — BHpychl. Mctopus otkpsitus BupycoB (/1. .
NBanoBckuit). OCOOEHHOCTH CTPOCHUS W JKU3HEHHOTO IMKIJIa BUPYCOB. bakrepuodaru.
bone3nu pacteHuid, >KMBOTHBIX W 4YEJIOBEKa, BbI3bIBAEMBbIE BHpycaMu. Bupyc
nMmyHoneduimra yenoseka (BUY) — Bo30ynurens CIIMda. OOparHas TpaHCKpHIMLMS,
peBepTaza u unTerpasa. [Ipopunaktuka pacnpocTpaHeHHs BUPYCHBIX 3a00JIEBAHUIM.

JdemoHncTpanuu:

[Toptpetsi: H. K. Konbuos, JI. . UBanosckuii, K. A. Tumupsses.

Tabmuupr u cxembl: «Tumbl muTanus», «Merabomusm», «MUTOXOHAPUSI,
«JHepreTuyeckuit obMen», «Xioporact», «®Dotocunte3», «Crpoenne J[HK»,
«Ctpoenue U (QyHKIUOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «l€HEeTHYeCKUuH Komy,
«Bupyce», «bakrepuodarn», «Ctpoenne u KuzHeHHbIM 1HKaI Bupyca CIIW]/la,
6akreprodaray, «Permmukanusa JJHK».

O6GopynoBanue: Moaenu-anmukanuun  «Yasoenne JIHK wu  Ttpanckpummmsy,
«buocuntes 0enkay», «CTpoeHue KIeTKku», Moaenb cTpykrypsl JJTHK.

Tema S. PazMHOKeHUe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounslit ukI1, Wiv >kM3HEHHBIN UK KiIeTKu. MHTepdaza u muto3. [Iporeccs,
nporekarone B uHTepdaze. Permkanus — peakuus wmarpuudoro cunresa JHK.
Crpoenue xpomMocoM. XpOMOCOMHBIA HAOOp — KapuUOTHUIL. JIUTIIIOMAHBIN U TarIOWTHbBIN
XpOMOCOMHbIE HaOopbl. Xpomaruael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHS M
WHJIUBUAYAJILHOTO PA3BUTHUSI OPraHU3MOB.

Henenue kinetku — Muto3. Ctaguu murto3a. [Ipoueccsl, mpoucxoasimue Ha pa3HbIX
CTaIMSIX MUTO3a. bUOJIOrNYECKU CMBICIT MUTO34.

[Iporpammupyemasi rudesnb KJIETKH — aronTo3.

@opMbl Pa3MHOKEHHUS OPraHU3MOB: Oecronoe U mnojoBoe. Buawsl Oecnonoro
Pa3MHOXKEHHUSI:  JEJI€HUE  HAJIBO€, [OYKOBAHME OAHO- M  MHOTOKJIETOYHBIX,



cropooOpa3oBaHue, BEreTaTuBHOE pa3MHOXKeHHE. VCKycCTBEHHOE KIIOHMPOBAaHUE
OPTaHU3MOB, €I0 3HAYEHUE ISl CEJICKIUH.

[TomoBoe pa3MHOKEHUE, €TO OTIIUYHUS OT OECITONIOTO.

Meito3. Cragum wmeio3a. IIpouecchl, NpoUCXOmsIIME Ha CTaguaxX Menosa.
IToBenenne xpoMocoM B Meio3e. Kpoccunroep. buonmornuecknii cMbICT U 3HAYEHUE
Meno3a.

I'ameTtorene3 — mponecc oOpa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [lonoBbie
KeJe3bl: CEMEHHUKU U SIMYHUKH. OOpa3oBaHHWE W PA3BUTHE MOJIOBBIX KIETOK — rameT
(cnepmaro3ouji, AilIeKIeTKa) — cHepMaroreHe3 W oBorene3. OCOOEHHOCTH CTPOEHUS
ANIEKIIETOK U criepMaro30ua0B. OrmnonoTrBopeHue. [lapreHorenes.

NunuBuayansHoe pa3BUTHE (oHTOTEHE3). OMOpHUOHAIIEHOE pa3BUTHE
(oMOpuorenes). OTambl AMOPHUOHAIBPHOTO PA3BUTHUA Y [MO3BOHOYHBIX >KMBOTHBIX:
npoOsieHue, racTpyisanusi, opraHoreHe3. IlocTamOpuoHanpbHOE pa3BuTHE. THUIIBI
MOCTAMOPHOHAIILHOTO Pa3BUTHS: MPSIMOE, HEMpAMoe (JIMYMHOYHOE). Biusinue cpenbl Ha
pPa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIEC BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u passutne pacreHnii. OHTOT€HE3 IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTaJINM Pa3BUTHSL.

JdemoncTpanuu:

Tabmumet u  cxembl:  «DopmMbl  pa3MHOXKEHHUS  OpraHu3MoB», «JIBoifHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PAaCTCHUI», «BereraTuBHOE Pa3MHOKEHUE PACTEHUI,
«Jlenenune knetku OakTepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBIY,
«Kiterounbii nukn», «Pemmmkamusa JJHK», «Mwuto3y», «Menos», «llpamoe u Henpsamoe
pa3Butue», «l'aMeToreHe3 y MIICKONUTAOIMINX M 4YeJoBeKa», «OCHOBHbBIE CTaJIUH
OHTOTE€HE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «CniepmaTto30uasl
MJICKOTTUTAOIIEro», «JSliuekneTka wmiiekonuraromero», «KapuokuHes B KieTKax
KOpeIlIKa JyKa», MarHuTHas Mojeib-anmuimkanus «Jlenenue wietkw», moxens JHK,
MojieNb MeTadazHoil XPOMOCOMBI.

JlaGopaTopHble U MpaKTH4YeCKHEe PadOThI:

Jlaboparopras padora N2 3. «HaGmromenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKA
JIyKa Ha TOTOBBIX MUKPOIIPENAPATAX).

Jlaboparopras padora N2 4. «/3ydeHne CTpOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax».

Tema 6. HacieAcTBEHHOCTh M HK3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHetuxku. VMcropust pa3Butus TeHETUKU. Ponp LMTONIOTHM M
AMOPUOJIOTUU B CTAHOBJICHUM T€HETUKU. BKIIaJl poCCUUCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. METOJapl TeHETHUKU (THOPUAOJOTUYECKHM, ITUTOTEHETUYECKUM,
MOJIEKYJSIpHO-TeHETU4YeCKuil). (OCHOBHBIE T'e€HETUYECKHE TOHATUS. [eHeTndeckas
CHMBOJIMKA, HCIIOJIB3yEMAs B CXEMAX CKPEUIMBAHUM.

3aKOHOMEpPHOCTH HACJIeIOBaHUs TMPU3HAKOB, YyCTaHOBJIeHHbIE [. Menaenem.
MonoruOpuHoe CKpelrMBaHue. 3akoH €AMHOO0Opa3us TMOPUI0B MEPBOTO MOKOJICHUS.



[IpaBriio AOMHUHUPOBaHUSA. 3aKOH PACLICIVIEHUs MPU3HAKOB. [ MIOTE3a YUCTOTHI raMeT.
ITonHOE M HENMOIHOE TOMUHHUPOBAHHUE.

JuruOpuaHoe CKpelMBaHUE. 3aKOH HE3aBUCHMOIO HACJIEIOBaHUS NPU3HAKOB.
[{luToreHeTnyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBaHUS.  AHaJIU3UpYIOIIee
ckpemBaHue. Mcnonp30BaHME aHAIM3UPYIOMIETO CKPEIIMBAHUS I ONPEHCICHUS
IeHOTHUIIa OCOOU.

CuerieHHoe HaciefoBaHue npusHakoB. Pabora T. Moprana mo cremieHHOMY
HAaCJIEAOBAaHUIO TeHOB. Hapymenune cuemienns TeHOB B Pe3yabTaTe KPOCCHHTOBEPA.

XpOMOCOMHasi TEOPHUS HACIEACTBEHHOCTH. | eHETUUECKUE KapThI.

I'eneruka mnona. XpoMOCOMHOE OIpeAesieHUue 1mojia. AyTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. [ OMOTaMeTHBIE U reTeporameTHble opranu3mel. HacienoBanne npu3Hakos,
CLCIJICHHBIX C TIOJIOM.

N3meHunBOCTh. BHBI N3MEHYMBOCTH: HEHACIIEACTBEHHAsA U HACIeACTBEHHAs. Pob
Cpelbl B HEHACJIEACTBEHHOW M3MEHUMBOCTH. XapaKTepUCTHKa MOAU(PUKAIIMOHHON
M3MEHYMBOCTH. BapuanuoHHbBIA psig U BapuanvoHHass KpuBas. Hopma peaknuun
npu3Haka. KonuyecTBeHHbIE M KaU€CTBEHHBIC IPU3HAKU U UX HOpMa peakuuu. CBOMCTBa
MOIU(PUKATNOHHON U3MEHYUBOCTH.

HacnencrBennasi, WM  TIeHOTUNHMYECKas, HW3MEHYMBOCTh. KoMOMHaTHUBHas
M3MEHYMBOCTh. Mel03 U MOJ0BOM Mpoliecc — OCHOBa KOMOMHATUBHOM M3MEHUYMBOCTH.
MyrtauronHass u3MeH4YuBOCTh. Kilaccudukanus MyTauuii: T€HHbBIE, XPOMOCOMHEIE,
reHoMHble. Yacrora W OpUUMHBI MyTauuid. MytareHHsle  (akTopbl.  3aKOH
TOMOJIOTMYECKHUX PAJIOB B HaclieACTBEeHHON n3MeHunBocty H. 1. BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTbD.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI T€HETHKH YEJIOBEKA:
reHeaJOTMUeCKUi, OMM3HEIOBbIN, IUTOTEHETUYECKUNA, OMOXUMUYECKUNA, MOJIEKYJISIPHO-
TEHETUYECKU. CoBpemeHHOE ONpENIEIICHHE TeHOTHIA: MIOJIHOTEHOMHO€E
CEKBEHUPOBAaHUE, TCHOTUIIUPOBAHWE, B TOM uucie ¢ nomoumpto [II[P-anamusa.
Hacnencresennsle 3a001€BaHus YEJIOBEKA: T€HHBIE 00JIe3HU, O0JIE3HU C HACJIEICTBEHHOU
MPEIPACTIONIOKEHHOCThIO, XPOMOCOMHBbIE Oosie3HH. CoMaTHuecKHe M TIeHEepaTHUBHBIC
myTanuu. CTBoJIOBble KiIETKU. [IpuHIMIBI 370poBOro o0Opasza XU3HH, AUArHOCTUKH,
NpOQUIAKTUKA M JIEUYEHUS TEeHETHYeCKuX  OoJje3He. Menuko-reHeThYeCcKoe
KOHCYJIbTUPOBaHUE. 3HAUCHHE MEAUIMHCKON T€HETUKU B MPEIOTBPAIICHUU U JICYEHUU
reHEeTUYEeCKUX 3a00JIeBaHUl YeIOBeKa.

JdemoHcTpaumm:

[Toptpets: I. Mengens, T. Mopran, I. ge ®puz, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. . BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOpPUAHOE CKPEUIMBAHUE W €ro IUTOTeHETHYeCKas
OCHOBa», «3aKOH PAaCIIEIUIEHUs U €ro LUTOTCHETHYECKass OCHOBA», «3aKOH YHMCTOTHI
rameT», «JluruOpuaHoe ckpenmBanue», «LluTtonoruyeckue OCHOBBI JUTHOPUIHOTO
CKpelnBaHusDy, «Menosy», « B3aumMoaerncTBUe aJUIeIbHBIX T€HOBY, «] €HETUYECKUE KaPThI
pacTeHHil, >)KUBOTHBIX U YelIoBeKay, «I eHeTHka mnomiay, «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CLEIUIEHHOIO ¢ MOJIOM», «KapHOTHIIbI Ye0BEKa U JKUBOTHBIX», « BUIbI M3MEHUHBOCTIY,



«MonudukanmonHass u3MEeHUUBOCTHY, «HacnemoBanue pesyc-hakropa», «leHeruka
rpymnn KpoBu», « MyTanmoHHasi U3MEHUYUBOCTbY.

ObopynoBanue: MoJenu-anmMkanuu  «MOHOTHOPUAHOE  CKpELIMBAHUE,
«HenonHoe noMuHupoBanuey, «urudpuaHoe ckpenmBanuey, «Ilepekpéct xpomocom,
MUKpOCKON M MuKporpenapar «Jpo3zodunay (Hopma, mMyTanuu ¢GOpMbI KPBUIbEB U
OKpacku Tena), repoapuii «[opox moceBHOY.

JlaGopaTopHble U MpaKTH4YeCKHe PadOThI:

Jlaboparoprass pabGora N2 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO W
AUTUOPUTHOTO CKPEIIUBAHUA Y IPO30(UIIbI HA TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopras pabora N2 6. «M3yueHune MoOAMGMUKANMMOHHONW W3MEHYHBOCTH,
NOCTPOEHUE BAPUALIMOHHOTO PsAJIa U BAPUALIMOHHON KPUBOI».

JlaGopatopHast pabora N2 7. «Ananu3z myrtauuid y Jpo30¢uiabl Ha TOTOBBIX
MHUKpPONpEnapaTaxy».

[Tpaktrueckas pabora N2 2. «CocraBieHne U aHaJIU3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexkuust oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U MPOLECC. 3apOXKIACHUE CEJIEKIUU U JOMECTHKALUs. YUYECHHE
H. U. BaBwioBa 0 LIEHTpax MPOUCXOXKICHUS U MHOToOOpa3usi KyJbTYpHBIX PACTEHUH.
LleHTpBl MPOUCXOKIAEHUS JOMALITHUX KUBOTHBIX. COPT, MOpOAa, ITAMM.

CoBpeMEHHbIE METOJbl CeleKUUU. MaccoBbli M HMHIUBUAYaIbHBIH OTOOPHI B
CEJEKUMH pacTeHU M KUBOTHBIX. OlEHKa 3Kcrepbepa. bBIM3KOPOICTBEHHOE
cKpeniuBaHue — MHOpUAMHT. Yucras auHusa. CKpemuBaHUue YUCTHIX JuHUM. [eTeposuc,
uin rubpuaHas cwia. HeponcTBeHHoe ckpemmBaHue — ayTOpuauHr. OtganéHHas
rubpuauzanus U e€ ycnexu. VICKyCCTBEHHBbI MyTareHe3 U MOJYy4YEHHUE IMOJMIUIOUAOB.
JIOCTH>KEHHUSI CEJIEKIIMN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHHU3MOB.

broTexHoI0rMs Kak OTpacib NPOU3BOACTBA. [ €HHAss MH)KEHEpUs. DTallbl CO3IaHMS
pexomOunantHo JIHK w TpancreHHbix opranu3moB. KiierouHas uHkeHepus.
Knerounsle KynbTypbel. MHKPOKJIOHANBHOE pPa3MHOXKEHHE pacTeHud. KioHupoBaHue
BBICOKOIIPOAYKTUBHBIX ~ CEJIbCKOXO3SIMICTBEHHBIX  OPraHU3MOB.  OKOJIOTMYECKHE U
strdeckue npodnembl. 'MO — reHeTnueck MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauuu:

[Toptpetsr: H. M. BaBunos, 1. B. Muuypus, I. /{. Kapneuenko, M. ®. lBanoB.

TaOnuips! 1 cxembl: KapTa «LIeHTpbl MPOUCXOXKAEHUS 1 MHOTOOOpa3usl KyJIbTyPHBIX
pactenuity, «llopombl goMamHUX KUBOTHBIX», «CopTa KyIbTYpPHBIX pacTEHUN,
«Otmanénnas rudbpuamu3anus», «Padorel akagemuka M. ®. Upanosay, «Ilomummonausy,
«OO0ObekThl  OmorexHosmoruw»,  «KietouHble  KyabTyphl W KJIOHHUPOBAHHUEY,
«KoHCTpynpoBaHuE 1 MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYISDKH IUIOIOB M KOPHEIUJIONOB JMKUX (OPM U KYJABTYPHBIX
COpPTOB pacTeHuid, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHHUSI.

JlaGopaTopHble U MpaKTH4YeCKHe PadoThI:



Okckypeusd «OCHOBHBIE METOABI M JOCTHKEHUS CEJIEKLIUU PACTCHUM U JKUBOTHBIX
(Ha CENEeKUMOHHYIO CTaHIUIO, TUIEMEHHYIO0 (epMy, COPTOHCHBITATENbHBIA YYacTOK, B
TEIUTMYHOE XO3sIMCTBO, TAO0OPATOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

11 KUIACC

Tema 1. IBoTIOLIHOHHAS 0MOJIOTHS.

IIpennoceIku BO3HUKHOBEHHUS 3BOJIOLMOHHON TEOpHUU. DBOJIOLMOHHAS TEOPUS U
e€ Mecto B Ouojoruu. BiusHHE >BOMIOINMOHHON TEOPHUH Ha Pa3BUTHE OHOJOTHH H
IPYTHX HayK.

CBuzerenscTBa  3BOJIIOLHUU. [TaneoHTONOrMUECKHE: IIOCJIEI0BATENBHOCTD
NOSBJICHUS BUAOB B  IAJCOHTOJOTMYECKOW  JIETOMMCH, MEPEXOAHBIE  (OPMBIL.
buoreorpadudeckne: cxoAacTBO U paznudue GayH u GIOp MATEPUKOB i OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA W pa3inyusg 3SMOPUOHOB Pa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHHUTEIbHO-aHATOMUYECKHE:  TOMOJIOTMYHbBIEC,  AHAJIOTHMYHBIE,
PYIMMEHTapHbIE  OpraHbl, AaTraBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE:  CXOJICTBO
MEXaHU3MOB HAaCJIECTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX TMyTel y Bcex
OpraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. [Ipeanoceuikyn BOSHUKHOBEHUS TAPBUHU3MA.
JIBHOKyIIME CHJIBI 3BOJIONUU BUJAOB 1O JlapBuHY (M30BITOUHOE pPa3MHOXKEHHUE IpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeAEIEHHAs U3MEHYUBOCTh, OOPHOA 3a CyIIECTBOBAaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Boiouu (CTI) 1 €€ OCHOBHbBIE TTOJIOKEHHUS.

MukposBomonus. [lomynauus kak equHuIa BUAa U 3BOTIOLHUU.

JIBvkytue cuiibl ((pakTophbl) IBOJIOIMK BUAOB B MpUpoze. MyTallMOHHBIN Tporiece
¥ KOMOMHATUBHAsi U3MEHUMBOCTh. [lomynaunonHble BoIHBI U Apelid renoB. M3omsmus u
MUTPALIHSL.

EcTtectBeHHbIi 0TOOpP — HANpaBIAIOLIMN (akTop 3BOMIOIUU. DOPMBI €CTECTBEHHOTO
orOopa.

[IpucnocoOaeHHOCTh  OpPraHU3MOB  KakK  pe3yinbTar  3Bomtonuu. [lpumepsl
MPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMOP(O3bl ¥ UINOATANTAIINH.

Bun u BupoobOpazoBanue. Kpurepuu Buaa. OcHoBHbIE (POpMBI BUI000pa30BaHUA:
reorpaguueckoe, IKOJIOrnyeCcKoe.

Maxkpospomonius.  Dopmbl  3BomtouMu:  (unmeTHYeckas,  JIUBEpPreHTHas,
KOHBEpreHTHas1, napaienbHas. HeobpaTuMocTs 3BOIOLUY.

[IpoucxoxkaeHrue OT HeCHEeUMAIM3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crenuann3anus. AJanTUBHAs pagualius.

JdemoHcTpaumm:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap,
9. I'ekxens, @. Mromep, A. H. CeBepuios.

TaOnuisl 1 cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emie», «3apoblliv
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl O00pbObI 3a CyIIECTBOBAHUEY,



«EctecTBeHHBIN 0TOOp», «MHOrooOpasue copTroB pacTeHuit», «MHorooOpasue Mmopos
KUBOTHBIX», «[lomymsmun», «MyTanuoHHass HW3MEHYUBOCTH», «ApomMopdo3bD»,
«Mmnoananrarumny, «O0mas nereHepanus», «J[Bmwkymme cuiabl sBomonuny, «Kapra-
cxeMa wMapupyta myrtemectBus Y. [apBuna», «bopbba 3a cylIecTBOBaHHUEY,
«IIpucnocobaeHHOCTh OpTraHU3MOBY, «l'eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTHYECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJJICKIMSI HACEKOMBIX C Pa3IMYHBIMH THITAMH OKPACKH, HaOOp
IJIOZIOB U CeMsH, KoyuieKmus «[Ipumepbl 3amuTHBIX MPUCTIOCOOICHUN Y KUBOTHBIX),
Mojieb «OCHOBHBIE HAIIPABJICHUS IBONIIOIIUNY, 00bEMHAsI MOJIeNb « CTpOEHHE FOJI0BHOTO
MO3ra MO3BOHOYHBIX).

buoreorpadudeckas kapra mupa, KOUIEKIUs «DOPMBI COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX M pacTeHui», mojenb ammiukaius «llepekpéct Xpomocomy, BIIaKHbBIC
npenapatel  «Pa3Butre  Hacekomoro», «Pa3BuThe  JATYIIKW», MUKpOIpenapar
«po3oduna» (Hopma, MmyTanuu GOpMbI KPHLIILEB U OKPACKHU Tea).

JlaGopaTopHble U MpaKTH4YeCKHe PadoThI:

Jlaboparopras pabora N2 1. «CpaBHeHHWe BHIOB 1O MOPQHOIOTHICCKOMY
KPUTEPHIO».

Jlaboparopras pabora N2 2. «Ommcanue TPUCTIOCOOICHHOCTH OpTaHM3Ma H €€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU Ha 3emure.

JloHay4dHbIE TPEJACTABICHUS O 3apOXKICHUM JKU3HU. HayuyHble TUIOTE3bI
BO3HUKHOBEHHUS >KU3HU Ha 3eMJjie: aOMOreHe3 U MaHCHepPMUsl. XMMHYECKasl dBOJIOIU.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTaHUYECKUX. DKCIIEPUMEHTATLHOE
MTOATBEPKICHUE XUMHUUECKOM dBOMOIIMK. HadanpHbIe ATarbl OMOIOTHYECKON IBOJIIOIUH.
['unoreza PHK-mupa. dopmupoBanue MeMOpaHHBIX CTPYKTYp W BO3HHKHOBEHHE
NpoTOKJIETKU. [lepBhie KIETKHU U X 3BOJIOIHUA. DOPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OPTaHU3MOB.

Pazutne xu3Hu Ha 3emie mno spaM M nepuojaM. Karapxeil. Apxeiickas u
poTepo3oickas Apbl. Ilaneo3oiickas 3pa U € mepuobl: KeMOPUHCKUN, OPJOBUKCKUM,
CUJIypUMCKHN, TEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUI.

Me3o0301cKast 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEIIOBOU.

Kaiino3zoiickas spa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIA, AHTPOTIOTEHOBBIM.

XapakTepuUCTUKA KIMMara W TEeOJIOTUYECKUX MpoiueccoB. (OCHOBHBIE JTallbl
ABOJIIOIIMHU PACTUTEIHLHOTO M KMBOTHOTO MUpPA. ApoMop(d03bl Y PACTEHUN U KUBOTHBIX.
[TosiBeHue, pacuBET U BEIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpaxkeHue dBomonuu. (OCHOBHBIE
CUCTEMaTUYECKUE TPYIIbl OPTaHU3MOB.

DBOJIIOIUSL YEJIOBEKa. AHTPOMOJOTHs Kak Hayka. Pa3BuTue NpencTaBiI€HUN O
MIPOUCXOXKJICHUHN YeoBeKa. MeToapl u3ydeHus aHTpomnorene3a. CXOACTBa U pa3iuyus
YEeJI0BEKa 1 KUBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHUE YETOBEKa.



JBrxymue cuibl (dakropbl) aHnTpornorenesa. HacnmeacTBeHHass M3MEHUMBOCTh U
ecTtecTBeHHBI 0TOOp. OOImEeCTBeHHBIM 00pa3 >KW3HU, W3TOTOBJICHHWE OPYIUN Tpyna,
MBIIIUICHUE, PEYb.

OcCHOBHBIE CTaAMU W BETBU DBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YeloBek
yMenbi, YenoBek mnpsamoxoasaini, YenoBek HeaHIepTaabCKui, YeNnoBEK pa3yMHBINU.
Haxonku wnckomaembIX OCTaTKOB, BpPEMsl CYLIECTBOBaHHMsS, OOJIACTh PaCIpPOCTPAHEHHS,
00BEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoeueckue pacbl. OCHOBHBIE OOJBIIME pachkl: €BpONEOUHAs (€Bpa3uiickas),
HErpo-aBCTpaIOnHasl (SPKBaTOpHUAJIbHAs), MOHIOJOHWJIHAS (a3UaTCKO-aMEpUKAHCKas).
YepTbl NOpUCTIOCOONIEHHOCTH TMPEACTABUTENCH UYENOBEYECKUX pac K  YCIOBHIM
cymectBoBaHus. EnuHcTBO yenoBedyeckux pac. Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Penu, JI. ITactep, A. Y. Onapun, C. Muep, I. FOpu, Y. JapBuH.

Tabmumet u  cxembl: «Bo3HukHoBeHue CoiHeUHOUW cuctembl», «Pa3Burtue
OpPraHUYECKOTO MHpPay, «PacturenpHas KJIETKa, «KuBoTHas KJIETKa,
«IIpokapuornueckas Kietka», «COBpeMEHHass CHUCTEMa OPraHUYEeCKOro MHUpPay,
«CpaBHEHHE aHAaTOMUYECKUX YEPT CTPOEHHUS YEJIOBEKA M YEIOBEKOOOPA3HBIX 00E€3bsIHY,
«OCHOBHBIE MECTa MaJCOHTOJIOTHUYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/peBHeiimme monn», «/peBHue mogum», «llepBble  COBPEMEHHBIE  JIOAMN,
«YeoBeueckue pacb».

Oo6opynoBanue: mynsbku «lIpoucxoxneHue denoBeka» (OIOCThI aBCTpalONUTEKA,
MUTEKAHTPONA, HEaHJepTalblla, KPOMaHbOHIIA), CIENKU WM M300paK€HUS KaMEHHBIX
Opyauii  TEpBOOBITHOTO yelioBeka  (KaMHHU-YONIEphl,  pyOuia, ckpebia),
reoxpoHojioruyeckass Tabnuma, Kowiekius «DopMbl  COXPAaHHOCTH  HMCKOIMAEMbIX
KUBOTHBIX Y PACTCHUIN.

JlaboparopHble ¥ IPaKTH4YeCKUe PadoOThI:

[TpakTideckass pabora N2 1. «V3ydeHHe HCKOIMAEMBIX OCTATKOB PACTCHHUU W
KUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «IBOIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN
WU KpaeBeTUCCKUM My3eil).

Tema 3. Opranu3mbl ¥ OKpY:KaoIas cpejaa.

DKoJIoTUsl KaKk Hayka. 3aJadyd M paslieiibl dKOJIOTUU. METOAbl HKOJIOTMYEeCKHUX
UCCJIEIOBaHUNA. DKOJIOTMYE€CKO€ MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKa.

Cpenpl  oOuTaHMs OPTraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAS, TOYBEHHAs,
BHYTPUOPTaHU3MEHHAAI.

Oxonornueckne  (aktopel.  Kraccudukamus — skomorudeckux — (PakTopoB:
abuoTHYeCcKre, OMOTUUECKHUE U aHTPOIIOreHHbIe. JlelicTBUE SKOIOrnYeckuX (DaKTopoB Ha
OpTraHU3MBI.

Abuotndeckue GakTOphl: CBET, TEMIleparypa, BIAKHOCTh. doTomepruonusm.
[TpucnocoOneHus: OpraHU3MOB K JEHCTBUIO aOMOTHYECKUX (hakTOpoB. buonormueckue
PUTMBI.



buornueckue daxktopel. Buabl OMOTHYECKUX B3aUMOJIEUCTBHUM: KOHKYpPEHIIMS,
XHUIIHUYECTBO, cUMOM03 u ero Qopmbl. Ilapasutusm, Koomepaiusi, MyTyajau3M,
KOMMEHCaIM3M  (KBapTUPAHCTBO, HAXJIECOHWYECTBO). AMEHCANIM3M, HEUTPAIU3M.
3HayeHUe OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYHIECTBOBAHMSI OpPraHU3MOB B
IPUPOIHBIX COOOIIIECTBAX.

DKOJIOTMYECKUE XapaKTEPUCTUKU HOMyasiuud. OCHOBHBIE MOKA3aTENH MOMYIISIUH:
YUCJIIEHHOCTb, IJIOTHOCTh, POXIAAEMOCTh, CMEPTHOCTh, IPUPOCT, MUrpauus. nHamuka
YUCJIICHHOCTH MOMYJISIIUU U €€ peryssuus.

JdemoHcTpanmm:

[Toptpetsi: A. I'ym6onsat, K. ®@. Pynbe, O. ['ekkens.

Tabmuuet u cxembl: kapta «lIpupomnbie 30HBI 3emum», «Cpenpl oOuUTaHUs
opranuzMoB»,  «®ortonepuonuzm»,  «llomymsmuu»,  «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTH MOMYJIALUN HHPY30pUH-Tyenbk», «[lumeBsie nenm».

JlaGopaTopHble U MpaKTH4YeCKHe PadoThI:

JlabopartopHas pabora N2 3. «Mopdomoruueckue 0COOEHHOCTH pacTEHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopartopHas pabora N2 4. «BnusHue cBera Ha POCT W Pa3BUTHE YCPEHKOB

KOJIEyCay.

[Tpaxtrueckas padora N2 2. «IloacuéT MIOTHOCTH IMOMYJISIUN Ppa3HBIX BHUJIOB
pacTeHu».

Tema 4. Coo01iecTBa M 3K0J0rHUecKne CUHCTEMBI.

CoobmiecTBO  opraHu3sMoB — OwuorneHo3. CTpykTypsl OHOIIEHO3a: BHJIOBas,

MIPOCTPAaHCTBEHHAs, Tpoduueckas (nuieBas). Bunbi-nomunantel. CBsi3u B OMOIIEHO3E.

DKonorudeckue cucteMmsl (3kocucTemsl). [loHsiTHE 00 3KOCHCTEME 1 OMOTEOLIEHO3E.
OyHKIMOHATHHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOIYLEHTHI, KOHCYMEHTBI, PEAYIEHTHI.
KpyroBopot BemiecTB 1 NOTOK 3HEPTUU B 3KocucTeMe. Tpodudeckue (MUILEBbIE) YPOBHU
skocucteMsl. [lumessle nenu u cetu. OCHOBHBIE MMOKAa3aTeal dKOCHUCTEMBbI: OHomacca,
OPOAYKIHA. OKOJOTHYECKHUE TMUPAMHIBI: MPOAYKIMH, YWUCICHHOCTH, OHOMACCHI.
CBONCTBa DKOCUCTEM: YCTOMUUBOCTh, CAMOPETYJIALMsA, pa3BuTHE. CyKieccus.

[IpuponHbIE 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M pEK. DKOCUCTEMA XBOMHOIO WIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTPONIOTEHHBIE DKOCHUCTEMBI. ATPO3KOCUCTEMBI. Yp603KOCUCTEMBL.
buonornueckoe u X03WCTBEHHOE 3HAYCHHE arPOIKOCUCTEM B YPOOIKOCHCTEM.

buopasnooOpazue kak dakrop ycroWuuBoctH dKocucteM. CoxpaHeHHE
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3eMIle.

VYyenue B. U. Bepnazackoro o 6uocdepe. ['panuiipl, coctaB u CTpykTypa 6uochepsi.
XuBoe BemectBo u ero Qynkuuu. OcoOeHHOCTH Ouocdepbl Kak I00aIbHOM
AKOCHCTEMBI. [lnHaMu4eckoe paBHOBECHE U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemecTB 1 OMOre0XuMUYECKHEe UKIIBI DJIEMEHTOB (yIliepoja, a30Ta).
3oHanbHOCTH OHOCc(epbl. OCHOBHBIE OMOMBI CYIIIH.



UYenoseuectBo B Omocdepe 3emiau. AHTpONOreHHbIE HM3MEHEHHS B Ouocdepe.
[moGanpHBIE HKOJIOTHUECKHE TPOOIEMBI.

CocymecTBoBaHue TpupoAbl U denoBedecTBa. CoxpaHeHne OnopasHooOpasus Kak
OCHOBa ycToM4YMBOCTH Onocgepsl. OCHOBA PALMOHAIBHOIO YIPABICHUS NPUPOAHBIMU
pecypcamu M UX MCIOJIb30BaHue. JloCTHKEeHNsT OMOJIOTHH U OXpaHa MIPUPOIBL.

JdemoncTpanuu:

[Toprpetsr: A. [Ix. Tencau, B. H. Cykaué€s, B. 1. Bepnaackuii.

Tabmuupr u cxembl: «[lumessie 1enu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOuiecTBay, «Llenu nutanusy, «konorudeckas nupamuaa», «buocdepa
U 4EJIOBEK», «DKOCUCTEMA HMIMPOKOIIMCTBEHHOTO Jieca», « IKOCUCTEMA XBOMHOIO Jiecay,
«buoneHo3 BomoéMayn, «ArpoueHos», «lIpumepHble aHTPONOTEeHHBIE BO3ACHCTBUS HA
IPUPOY», « BaxkHEHIINEe NCTOYHUKH 3arps3HEHNs BO3AyXa U TPYHTOBBIX BOI», «llouBa —
BaXkKHemas cocrapisitonias ouochepsr», «PakTopsl aerpaganuu nousy, «llapHUKOBBIN
abdexT», «DakTopbl pPaMOAKTUBHOTO 3arps3HeHus Ouocdepr», «OOmIas CTPyKTypa
ouocdeps», «PacrpocTpanenue xu3Hu B 0nochepe», «O30HOBBIA dKpaH OHOChHEPH»,
«Kpyrosopor ymiepoaa B 6nocdepe», «KpyroBopot a3ora B IpUPOAEH.

O6opynoBanue: Moaenb-anmMkanus  «TunuyHele  OWOLIEHO3B», repdapuid
«PacturensHble coobmiecTBa», Kojulekuuu «buonenosy», «Bpenurenn BakHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», IepOapuud MU KOJJIEKUWUW PACTEeHUH U JKUBOTHBIX,
MpUHAAJIEKANIME K PAa3HBIM HSKOJOTMYECKUM TpylnaM OAHOro Buaa, KpacHas kHura
Poccuiickoit ®eneparum, n300paxeHUs] OXpaHsIEMbIX BUJOB PACTEHUN U KUBOTHBIX.

IJTAHUPYEMBIE PE3VIIbTATBI OCBOEHUWA ITPOI'PAMMEI 110 BUOJIOT'NU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

CornacHo ®I'OC COO, ycraHaBnuBaroTca TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOyJarolmMMHCST ~ [pOrpaMM  CpegHero  o0miero  oOpa3oBaHUS:  JMYHOCTHBIM,
METaIIPEAMETHBIM U IIPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX pE3ylIbTaTOB OCBOEHHUs mpeaMmera «buonorus»
BBIZICJICHBl  CJIEAYIOIIME COCTABISAIONIME: OCO3HAHUE OOYyYAOUIMMUCS POCCUHCKOM
IPAKJAHCKOM HMJIEHTUYHOCTM — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH M
CaMOOINPEICIICHNI0, HAJIUNYUE MOTHBAIMM K OOYyYEHHIO OMOJIOTHH, LEJIeHAIPaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKJCHHH JMYHOCTHM Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH H
MCTOPUYECKUX TPAIAUINI pa3BUTHS OMOJIIOTMUECKOTO 3HAHUSI, TOTOBHOCTh U CIOCOOHOCTH
00y4aloluxcsi PYKOBOJACTBOBATHCA B CBOEHM JEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMM, MPUCYIIMMU CHUCTEME OHOJOTMYEeCcKOro 00pa3oBaHUs, HaJW4yHue
HKOJIOTMYECKOTO IMPABOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LENH U CTPOUTH >KMU3HEHHBIC
TJIaHbI.



JInyHOCTHBIE pe3ynabTaTbl OCBOCHUS NpeaMeTa «buonorus» AOCTUTaroTCs B
€IMHCTBE y4eOHON U BOCIIUTATEIbHON ACSITEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCHMCKAMM  COLMOKYJIIBTYPHBIMH, HCTOPUYECKMMH M  JYXOBHO-HPABCTBEHHBIMH
[IEHHOCTSIMU, TPUHATBIMH B OOINECTBE TMpaBUJIaMd M HOPMAaMH TOBEACHUS U
CIoCcoOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAaMOPa3BUTHS, Pa3BUTHUS
BHYTPEHHEHN ITO3UIMHN JTUYHOCTH, NMAaTPUOTU3MA, YBAXKECHHS K 3aKOHY M IPABONOPAAKY,
YeJIOBEKY TPYy/Aa U CTaplIeMy MOKOJEHUIO, B3AUMHOI'O YBa)XKEHMsI, OEPEKHOTO0 OTHOILIECHHUS
K KYJIBTYPHOMY HAacCJEAWI0O W TPAaIWLMSAM MHOTOHAMOHAJIBHOTO Haponxa Poccuiickon
®eneparuu, TPUPOAE U OKPYKAIOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS Y4eOHOro mnpeameTa «buoorus» mIOIKHBI
OTpakaTb ~ TOTOBHOCTb M  CHOCOOHOCTh  OOy4aroIIMXCS ~ PYKOBOJACTBOBATHCS
chopMHpOBAaHHON BHYTPEHHEH TMO3WIHUEH  JIMYHOCTH, CHUCTEMON  I[EHHOCTHBIX
OpHUEHTAINM, TO3UTUBHBIX BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOLUIUX TPAIULUOHHBIM
LEHHOCTAM POCCUHCKOTO O0OIleCcTBa, pacIIMPEHUE KUZHEHHOTO OIbITa W OIBITA
NEATEIIBHOCTU B IPOLECCE pealu3allii OCHOBHBIX HAIIPABICHUW BOCIUTATEIbHON
NEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKJAHCKOW MO3UIMHU OOYyYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOrO OOLIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX NPAaB M OOS3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPABOIIOPSAAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKON JEATEIbHOCTH MPU CO3JAAHMHM Y4EOHBIX
IIPOEKTOB, PEIICHUU Y4YEOHBIX M MO3HABATENIbHBIX 3a7ad, BHIIOJHEHUH OMOJIOTMUYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAEsATh COOCTBEHHYIO TMO3HUIIMIO IO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YYUTHIBaTh B CBOMX JEMCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJACHUCTBUS JIIOAEH C pa3HbIMU YOEKICHUSIMM, KYJIbTYPHBIMH LEHHOCTAMU U
COLIMAJIbHBIM ITOJIOKEHUEM,;

TOTOBHOCTh K COTPYIHHMYECTBY B MPOLECCE COBMECTHOIO BBIMNOJHEHUS! Y4EOHBIX,
ITO3HABATENBHBIX U HMCCIIEOBATEIBCKUX 3a7a4, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIIOHEHTOB NPU 00CYKIECHUH CIIOPHBIX BOIIPOCOB OMOIOTHYECKOTO COAEPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh POCCUHCKON TPaKIAaHCKOW WACHTUYHOCTH, TMATPUOTH3MA,
YBaXEHHSI K CBOEMY HapoJly, UyBCTBAa OTBETCTBEHHOCTH nepen PoauHoil, ropmoctu 3a
CBOM KpaW, cBOWO PonuHy, CBOM S3BIK M KYJIBTYpPY, IPOLUIOE W HACTOsLIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccny;

LEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIEIHWI0 M MaMSATHHKAaM IPUPOJBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;



CrIOCOOHOCTh OIIEHMBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJIICHHE M Pa3BUTHE
OuWoJyorny, MOHUMAHUS 3HAYCHHS OWOJIOTUU B TMO3HAHWHM 3aKOHOB TMPHUPOABI, B KU3HU
YeJI0BEKa U COBPEMEHHOTO OOIIECTRa;

uaeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CHyXeHUI0 u 3amure OTeuyecTna,
OTBETCTBEHHOCTb 32 €ro Cynb0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHHE JYXOBHBIX IECHHOCTEW POCCUUCKOTO HAPOa;

c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHNUS,

COCOOHOCTh  OIIEHMBAaTh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POAUTEISAM, CO3JAHHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPUHATHS LIEHHOCTEH CEMEHWHON >KM3HU B COOTBETCTBUU C TPATULIUASIMU
HapozoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYas OCTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHHUIA;

MOHUMAaHHE 3MOLIMOHAIIBHOTO BO3AECHCTBHS )KUBOM MIPUPOIBI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHUIO B pa3HbIX BHUIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH Ka4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢usuveckoro BocHUTAHUSA, (OPMHUPOBAHMS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIATOMOTyYMs:

NOHUMaHUE M peau3aiis 370pOBOT0 M 0O€30MacHOro odpasa XU3HHU (30pOBOE
MUTaHue, COOJIIOJICHUE TUTHEHUYECKUX MPaBUIl U HOPM, COaJaHCHPOBAHHBIA PEKUM
3aHSTUN U OTABIXA, pEryspHas GuU3udYecKasi akTUBHOCTD), OEpPEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U MCUXUUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IEHHOCTU TMPaBUJ WHIUBUIYAIBHOTO U KOJUIEKTMBHOTO O€301acHOTO
MOBEJICHUSI B CUTYAILUSAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIFOIIEH;

OCO3HAHWE TIOCJIEACTBUA W HENPUSITHS BPEIHBIX NPHUBBIUEK (yHoTpeOseHus
AJIKOTOJIs, HAPKOTHKOB, KYpEHHUS);

6) TPy10BOI0 BOCIIUTAHMSA:

TOTOBHOCTH K TPY/y, 0CO3HaHHE IEHHOCTU MAaCTEePCTBA, TPYAOT00HE;

TOTOBHOCTh K AKTUBHOW JIESTEIIBHOCTH TEXHOJOTMYECKOW M  COLMAIbHOU
HaIlpaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATh U CaMOCTOSTEIIHHO
BBITIOJTHSATH TaKYyIO JACSATEIbHOCTD;

UHTEpEC K pas3IuyHbiM cdepaM TPOoPECCUOHAIBHON JeATEbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIN BBHIOOp Oymymier mpodeccuu M peaan3oBbIBaTH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh U CIIOCOOHOCTHh K OOPAa30BAHMIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEH >KHU3HU;

7) 3K0JIOTM4€CKOr0 BOCIIUTAHUA:



HKOJIOTUYECKH 11e7IecO00pa3HOe OTHOIIEHHE K MPHUPOJE KaK MUCTOYHUKY >KU3HU Ha
3emIie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHHE  YPOBHS  3KOJIOTMYECKOW  KYJIBTYpbl:  MPUOOpPETEHHWE  OMbITa
IUTAHUPOBAHUS MOCTYIKOB M OIEHKH MX BO3MOXKHBIX MOCIJIEICTBUN [IJISi OKpYXKarolen
Cpelibl;

OCO3HaHHE TI00aNTBHOTO XapaKTepa KOJIOTUYECKUX MPOOIeM U MyTel UX PEIICHNUS;

CHOCOOHOCTh MCIIOJIb30BaTh MPHUOOpETaeMble MPU M3yUYEHUU OMOJOTHH 3HAHUS U
YMEHHMsSI TIPU PEUICHUH MPOOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOAONOIH30BAaHHEM
(coOmronenue nmpaBui MOBEICHUS B IPUPOJIE, HAITPABICHHBIX HA COXPaHEHUE PABHOBECHS
B DKOCHCTEMAaX, OXpaHy BHUJIOB, YKOCHCTEM, Ouocdepsr);

AKTUBHOE HENPUATHE ACUCTBHUM, NPUHOCAIIMX BPEA OKPYKAKOLIEH NPUPOAHOU
cpelle, YMEHHE IPOTHO3UPOBATH HEOIATONPUATHBIE 3KOJIOIMYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPALIATh UX;

HaJIMYUE Pa3BUTOIO 3KOJOTHUUECKOTO MBIIUICHUS, YKOJIOTUUECKOU KYJIBTYpbI, OIbITA
NEATEIIBHOCTH HKOJIOTMYECKON HaNpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTHCS UMHU B
MT03HABATEIbHOM, KOMMYHUKATUBHOW U COI[MATIBHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOMN AEATEIBHOCTH 3KOJOTMYECKOW HATPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAaHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHON MPAKTHUKHA, OCHOBAaHHOTO Ha JHAJIOTe KYIBTYP,
CO0COOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YUTATENbCKOW KYJIbTYphl KaK CpelCcTBa
B3aMMOJEHCTBHS MEXIY JIFOAbMH U IO3HAHUS MUPA;

NOHUMaHWEe chenupukd OHOJOTMM KaK HayKd, OCO3HaHHS €€ poiau B
(GOpMHpPOBAaHMU  PALMOHAIBHOTO HAYYHOTO  MBIIUICHHS, CO3JAAHMM  LEIOCTHOIO
MPECTABICHUS 00 OKPYKAIOLIEM MUPE KaK O €AMHCTBE MPUPO/IbI, YEJIOBEKA U 00IIECTBa,
B TIO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEW M pEIIeHHH MpoOieM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OHWOJIOTMM JUIsl COBPEMEHHOW LMBHJIM3ALUU:
o0OecrieyeHus: HOBOTO YPOBHS Pa3BUTHUSI MEAUIMHBI, CO3/laHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX pellaTh PECypCHbIE MPOOJEMbl PAa3BUTHS YEJIOBEUECTBA,
MOMCKa IyTeH BBIXOAA W3 TIOOATBHBIX SKOJIOTHMUYECKUX TMPoOIeM U 0OecreueHUs
nepexofa K YCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIIOIb30BAHUIO MPUPOIHBIX
pecypcoB 1 (hOPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUM B LIEJISAX MOBBILIECHUS
o01me KylIbTyphl, €CTECTBEHHO-HAyYHON TpPAaMOTHOCTH, KaK COCTaBHOW 4YacTu
(YHKITMOHATBHOM TPAaMOTHOCTH 00ydaromuxcsi, GopMUpyeMOi TIPH U3y4eHUN OMOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB MMO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HMCHOJIb30BaTh MOJTyYaeMble 3HAHMS ISl aHalu3a U OObSICHEHMS SBIICHUN
OKPYKaIoLIEro Mupa v MpOUCXOJAIIMX B HEM U3MEHEHUN, YMEHHE J1eJ1aTh 000CHOBaHHbBIE
3aKJIIOYCHHS] Ha OCHOBE HAy4YHBIX (DaKTOB M MMEIONIMXCSA JAHHBIX C IETBI0 MOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIOCOOHOCTh CAMOCTOSTEIBHO UCII0JIb30BaTh OMOIOIMUECKUE 3HAHUS I pELICHUs
npo0OJieM B pealbHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHWE LEHHOCTH HAyYHOH JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBISThH
IPOEKTHYIO U UCCIIEI0BATEIbCKYIO IEATENbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTB K HENIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUU MO OHMOJIOIMU B COOTBETCTBUM C >KMU3HEHHBIMU
MOTPEOHOCTAMHU.

METAHNPEIAMETHBIE PE3VYJIBTATBI

MertanpenMeTHble pe3yabTaTbl OCBOEHUSI yueOHoro mpenMera «buomorus»
BKJIIOYAIOT:  3HAYMMble i (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOydarouuxcs
MEXKIUCIUIUIMHAPHBIE  (MEXIPEAMETHBIE) OOIIeHAyYHbIE TMOHATHS, OTpaKaroUIue
LIEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHEUU(PUKY METOJIOB MTO3HAHUS, UCIIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUs, SIBJICHUE, MPOIIECC, CUCTEMA, HAay4YHbIN
(baKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOIOICHHE,
U3MEpEHUEe, OJKCIEPUMEHT U  JIPYTruX), YyHHUBEpCAJIbHbIE yueOHbIE  JIEUCTBUS

(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, PEryJSATUBHBIE), oOecreynBaroue
dbopmupoBaHue  (PYHKIUMOHAIBHOM TPAaMOTHOCTH U  COLMAJIBHOM  KOMIIETEHUUU
oOyyJarommxcs, CIOCOOHOCTH 00yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJIbHbIE Yy4eOHBIE
JEeMCTBUS B IO3HABATENILHOM U COIIMAJIBHOM MPaKTUKE.

MeranpenMeTHblE  pe3ylbTaThl  OCBOEGHHMS  MNPOrpPaMMbl  CPEIHEr0  OOIIEro
00pa3oBaHUs TOJKHBI OTPAXKATh:

OgJ1aieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MI03HABATEJIbHbIMH A€ CTBUSIMU:

1) 6a3oBbIe JOrMYeCKHe AeHCTBHUS:

CaMOCTOSTENIbHO (DOPMYIIMPOBATh U aKTyaIU3UpOBaTh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh NMPU OCBOCHUM 3HAHUM MPHUEMBI JJOTUYECKOTO MBIIUICHUS (aHau3a,
CUHTE3a, CpaBHEHUS, Kilaccuukauu, 0000IIeHMS ), pACKPBIBATH CMBICT OMOJIOTUYECKUX
MOHATUN (BBIACNATh MX XapaKTEpHbIE IMPU3HAKU, YCTAHABIMBATH CBSI3U C JPYTUMH
MIOHSATUSIMU );

ONpENENITh UEIN AeATENbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTB PE3YNbTAThI I€ATEIBHOCTU C IOCTABICHHBIMH LIEJISIMH;

MCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHS JUIs OObSICHEHUS (PAKTOB U SIBJICHUN KUBOM
MIPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYKJECHUS (MHIYKTUBHBIC, JECYKTUBHbIC, IO AHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTM M TIPOTUBOPEUUST B  pPaCCMaTPUBAEMBIX  SIBJICHUSX,
(bopMynHpoOBaTh BHIBOJBI U 3aKITIOUCHUS;

IIPUMEHATh CXEMHO-MOJEJIBbHBIE CPEACTBA JUIsl IPEACTABICHUS CYLIECTBEHHBIX
CBSI3€il M OTHOILIECHUN B M3y4aeMbIX OHMOJIOIMYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUUid
PA3HOTO POJia, BBISBJIIEHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;



pa3pabarbiBaTh IUIaH peIIeHHUs MpoOieMbl C YYETOM aHaldu3a MMEIOLIUXCS
MaTepuaJbHbIX U HEMATEpPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSTEIBHOCTb, OLICHHBaTh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUI IESITEIbHOCTH;

KOOPJAMHUPOBATh W BBIMOJIHATH padOTy B YCIOBUAX PEabHOTO, BUPTYAJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUU KUZHEHHBIX MPOOJIEM.

2) 6a30BbIE HCCIEN0BATEIbCKHE NelCTBHS:

BIaJIETh HaBbIKAMU Y4E€OHO-UCCIIEIOBATEIbCKOM W MPOEKTHOM JEsTeNIbHOCTH,
HaBBIKAMHU pa3penieHus: mpooseM, CloCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOATEIILHOMY
MOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a]a4, MPUMEHECHHUIO PA3JIUYHBIX METOJIOB
MMO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUbI JEATEIIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €r0
MHTEpIpETalNK, MPEeoOPa30BaHUI0 U MMPUMEHEHHUIO B YUYCOHBIX CUTYaIUsX, B TOM YHCIIE
IIPU CO3/IaHUU YYEOHBIX U COIMATIBLHBIX MTPOEKTOB;

dbopMuUpOBaTh HAyYHBIM THUIl MBIIUIEHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU TIOHSATUSAMU U METOJIAMH;

CTaBUTH U HOPMYIUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIHLHON JAESITEIBHOCTU
Y KU3HEHHBIX CUTYalHsIX;

BBISBJISITh PUYUHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3aj1ady, BBIIBUTATh
TUIIOTE3Y €€ pelleHus, HaXOUTh apTyMEHTHI JIsl JJOKa3aTeJIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHUS,

aHaJIM3UPOBAaTh MOJIYYEHHBIE B XOJI€ PEILICHHS 3aJayd PEe3YNIbTaTbl, KPUTHUYECKH
OIICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYLIECTBIISTh LIeJICHANIPABICHHBIN MMOMCK NIEPEHOCA CPEJCTB U CIIOCOOOB ACHCTBUS
B IPO(hEeCCUOHANIBHYIO CPELY;

yMETh TIEPEHOCHTh 3HAaHMUS B TIO3HABATEIBHYI0 U TMPAKTUYECKYyIO 00JacTu
KUZHENCATEIbHOCTY;

yMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTel;

BBIJIBUTaTh HOBBIE UJICU, TIPEJIaraTh OPUTMHAIIbHBIE TTOAXO/bI U PEIICHUS, CTABUTh
poOJIeMbl U 3aJ1a4, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBATHCS B PA3NIMYHBIX HUCTOYHMKAX HHMOpManuu (TEeKcTe Y4eOHOro
MOCOOUsI, HAYYHO-TIONMYJISIPHOM JIMTEpaType, OUOJIOTUUECKUX CIOBApPSIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0azax JdaHHBIX, B UHTepHETE), aHaIM3upoBaTh UHGOPMAITUIO PA3TUIHBIX
BUJIOB U (GOpM TPEACTABICHUS, KPUTUYECKH OIICHUBATh €€ JOCTOBEPHOCTh W
HETPOTUBOPEUUBOCTH;

dbopMynMpoBaTh 3aPOCHl U MTPUMEHATH PA3IMYHBIE METOJBI MPU MOUCKE U OTOOpE
Oouosiornueckoi nHpopmaIru, HeoOX0IUMOM sl BEITIOJIHEHUS yUeOHBIX 3a]1a4;



npuoOpeTarb  ONBIT  KMCIOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYPYy aKTUBHOTO WCITOJI30BAHUS Pa3IMIHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIBHYIO (POpMY Mpe/CTaBIeHUs OMOIOTHYECKON
uHdopMmanum (cxemsl, rpadUKH, JUarpaMMbl, TAOIUIIBI, PUCYHKHU U JAPYToe);

MCITOJIb30BaTh HAYYHBIA S3BIK B KAUE€CTBE CPENCTBAa NpH paboTe ¢ OMOIOTHYECKOU
uH(oOpMaIeil: MPUMEHITh XUMUYECKHe, (U3MYECKHEe W MaTeMaTHYeCKUE 3HAKU W
CUMBOJIBI, (opMybl, aOOpeBUaTypy, HOMEHKJIATYPY, UCIIOJIB30BaTh U MPEOOPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATVISAHOCTH;

BJIaJIETh HAaBbIKAMU PACMO3HABAHUA M 3alIUThl MH(pOpMaIMU, WH()OPMAIIMOHHON
0€30IacCHOCTH JTUYHOCTH.

OByajieHHe YHUBEPCAJbHBIMM KOMMYHUKATUBHBIMHM 1€CTBUSIMU:

1) oO1IeHne:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX c(epax >KU3HU, aKTHBHO y4acTBOBATH B
JMajore UM JIUCKYCCHUU TIO CYIIECTBY OOCY>KJIaeMOi TeMbl (YMEHHUE 3a]1aBaTh BOIPOCHI,
BBICKA3bIBATh CY)KJICHHSI OTHOCHUTEIHHO BBITIOJTHEHUS IPEaiaracMoi 3a7a4qu, yIUTHIBAThH
WHTEPECHI U COTIIACOBAHHOCTD MO3HIINH IPYTUX YIACTHUKOB TUAJIOTA WITH JTUCKYCCHH );

pacrno3HaBaTh HeBepOaIbHbIE CPEACTBA OOIICHUS, TOHUMATh 3HAYEHHUE COIIMAJIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHUTyalldd, yMETh CMsT4aTh
KOH()IUKTHI U BECTH IIEPETOBOPHI;

BIQJCTh PA3TMYHBIMH CIIOCOOAMHM OOIEHUS W B3aWMOJCHUCTBHS, IIOHMMATH
HaMEpEHUsS APYTHUX JIFOAEH, MPOSBIATh YBOKUTEILHOE OTHOIICHHE K COOCCETHHWKY U B
KOppeKTHOH dopMe PopMyITHpOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHHS C UCIIOIH30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasI J1esITeIbHOCTD:

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIUBUIYAIbHONU pabOThI
MIpU pEIIeHUH OUOJOTHYECKONU MPOOIeMbl, 000CHOBBIBATh HEOOXOUMOCTh MPUMEHEHUS
IpynnoBsIX (HOPM B3aUMOACUCTBUS TIPU PEIICHUH YIEOHOM 3a/1a4H;

BBIOMPATh TEMAaTUKY W METOBI COBMECTHBIX JIEHCTBHM C YIETOM OOIIMX MHTEPECOB
1 BO3MOXKHOCTEH KaKIOTO YJIeHA KOJUICKTHBA,;

NPUHUMATh 111U COBMECTHOM NEATEIbHOCTH, OPTraHU30BbIBATh U KOOPJIUHUPOBATH
JNEUCTBHUS 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JACUCTBUM, PACTIPEAEIATH POJIU C YUETOM
MHEHHH Y9aCTHHKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAaueCTBO CBOETO BKJIaJa M Ka)JIOTO YYaCTHMKA KOMAaHJIbI B OOIIWN
pe3yabTar 1Mo pa3paboTaHHBIM KPUTECPHUSIM,

mpenjiaraTb  HOBBIE  MPOEKTHI, OICHUBATh HJEW C TO3UIMU  HOBH3HHBI,
OpUTHUHATBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETHYECKOE MMOBECHNE B PA3JIMYHBIX CHUTYaIHsX,
MIPOSIBIIATH TBOPUECTBO U BOOOpaKEHHUE, ObITh HHUITUATHBHBIM.

OBiajieHUe YHUBEPCAJbHBIMH PEryJISSTHBHBIMHU JeHCTBUSIMU:

1) camoopraHu3anms:



UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [IJISl BBISABICHUS MPOOJIEM U MX PEIICHUS B
KU3HEHHBIX U YY€OHBIX CUTYaIHsIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU II€JIEBbIE U CMBICIIOBBIC YCTAHOBKH B
CBOMX JIEHUCTBUSX U MOCTYIKax MO OTHOILIEHHUIO K JKMBOU MPHUPOJE, CBOEMY 370POBBIO U
3JI0pPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO ~ OCYIIECTBIISITh IMO3HABATEJIbHYIO JAESTEIbHOCTb, BbBISBISATH
npoOieMbl, CTaBUTh W (OPMYITHpPOBaTH COOCTBEHHBIE 3aJadd B 00pa30BaTEILHOU
NEATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEHICHHS MPOoOJIeMbl C YYETOM HMMEIOUIUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIIOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpATh pAMKH YY4EOHOTO MTPEIMETA Ha OCHOBE JIMYHBIX MPEANOUYTEHHIA;

JiesiaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelICHME;

OLIEHUBAaTh MPUOOPETEHHBIH OIBIT;

croco0cTBOBaTh ()OPMHPOBAHUIO M TMPOSIBICHUIO IIMPOKOW 3PYIHMIIMH B PAa3HBIX
o0nacTsX 3HAHWM, MOCTOSIHHO IMOBBINIATE CBOM OOpa3oBaTeNIbHBIA W KyIbTYPHBIN
YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiIM, BHOCHTb KOPPEKTUBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJABTATOB LEISM;

BJIa/IETh HABBIKAMHU I03HABATEJIbHOM pPEQIIEKCHH KAaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUN M MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, MCIIOJIB30BATH
npuEMbI peIeKCHu sl OUEHKU CUTYallH, BHIOOpa BEPHOTO PELLICHUS;

YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MTPUHUMATh PELICHUS MO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPHU aHAINU3E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE Ce0s U APYTUX:

NpUHUMATh ceOsl, TOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

OPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX IIPHU aHAJIN3€E PE3YJIbTAaTOB AEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHMMATh MUP C TIO3UIUU JAPYTOro YeIOBEKa.

HPEIMETHBIE PE3YJ/IBTATbDI

[IpenmeTHbie pe3ynbrarhl ocBoeHUs: mporpammbl COO mo Ouonoruu Ha 6a3o0BOM
YpPOBHE BKJIIOYAIOT crenuduueckue s ydeOHoro mnpeamera «buomorusy HaydHbIC
3HaHUSA, YMEHHUS U CIOCOObI JCHCTBUM TI0 OCBOGHMIO, HWHTEpIIpETallud |
MpeoOpa3oBaHUI0 3HAHUMN, BHUJBI JEATEILHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS U
MPUMEHEHUI0 3HAHWM B Pa3IMYHBIX Y4YEOHBIX CHUTYyalMsX, a TaKKe B pPealbHbIX
KU3HCHHBIX CHUTYyallMsiX, CBSI3aHHBIX ¢ Owojorueid. B mporpamme mnpeaMeTHbIe
pe3yJIbTaThl MPEACTABICHBI MO ToJilaM 00y4YEeHUS.



[IpenMeTHBIC pe3yibTaThl OCBOCHUS yueOHoro npenmeta «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUH B CHCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU COBPEMEHHOW €CTECTBECHHO-HAYYHOW KapTHUHBI
MHUpa ¥ HAaydYHOTO MHPOBO33PEHUS, O BKJIAJE€ POCCHHCKHUX W 3apyOeKHBIX YYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTHH, PYHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS
’KU3HEHHBIX 33/1a4;

YMEHHE PacCKphIBATh COJEp)KaHHWE OMOJIOTHYECKHUX TEPMHHOB U TOHSTHI: >KU3Hb,
KJIETKa, OPTaHW3M, MeTa0oIM3M (OOMEH BEIIECTB M MPEBpAIICHUE dHEPTUH), TOMEOCTa3
(camoperynsmus), YpOBHEBas OpTraHU3AIMs >KUBBIX CHCTEM, CaMOBOCIIPOU3BEIICHUE
(penpoayKiiys), HACIEACTBEHHOCTh, U3MEHUYUBOCTH, POCT U Pa3BUTHE;

YMEHHE  HU3Jlaratb  OMOJOTMYECKHE TEOopuu  (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTPaJIbHAs JOrMa MOJIEKYJIApHON Ouosnoruu), 3akonsl (I. Mennens, T.
Moprana, H. 1. BaBunoBa) u yueHus (0 LIEHTpax MHOrooOpasusi U HPOUCXOXKICHUS
KynbTypHBIX pactenuid H. U. BaBunoma), omnpenensiTe rpaHuIlbl X TPUMEHUMOCTH K
KUBBIM CHCTEMaM,;

YMEHUE BIAJETh METOJaMH HAy4YHOIO IIO3HAHWS B OHOJOrMHU: HAONIONEHUE H
ONHCAaHUE MKUBBIX CHUCTEM, IIPOLIECCOB U SBJIEHUM, OpraHu3alus U IPOBEICHUE
OMOJIOrMYECKOT0 HJKCIIEPUMEHTA, BBIJBUKEHHE THUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTHU
MEXIYy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHEHHE TOIYYCHHBIX  PE3yIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHATHW, TEOPUHA W 3aKOHOB, YMEHHE JelaTh BBIBOJABI Ha
OCHOBaHHWH TOJTYYEHHBIX PE3yJabTaTOB;

YMEHUE BBIICNATh CYIIECTBEHHbIE IPU3HAKW BHUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IMPOLIECCOB:
oOMeHa BEIIECTB M TPEBpAIICHUs SHEPTUU B KIIeTKe, (OTOCHUHTE3a, TIACTUYECKOTO U
PHEpreThYeckoro  oOMEHa, XEMOCHHTEe3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS,
Pa3MHOXXEHHMSI, UHJIUBUIYaIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTE€HE3);

YMEHHUE MPHUMEHSTHh I[IOJIyY€HHbIE 3HaHWS ISl OOBSICHEHUS OHOJIOrMYECKHX
MPOLECCOB U SIBJICHUMN, JJI MPUHATHS PAKTUUECKUX PEIICHUN B MOBCEAHEBHON KU3HU C
1eNnbio obecrieueHus: 6€30MaCHOCTH CBOETO 37I0POBBSI U 3[I0OPOBBSI OKPYKAIOIIUX JIONIEH,
COONIOCHUSI HOPM TPAaMOTHOTO TIOBEACHHS B OKPYXKAroOIIed MPUPOIHON cpene,
NOHMMaHHE HEOOXOAMMOCTH HCIOJB30BaHUS JOCTUKEHUH COBPEMEHHON OWOoTHH U
OMOTEXHOJIOTUH JIJIs1 pallMOHAIBHOTO MPUPOIONOIb30BaHMS;

YMEHHE pEeIIaTh AIEMEHTApHbIE TEHETUYECKUE 3aJauyd Ha MOHO- U TUTUOPHIIHOE
CKpEIllMBaHWE, CIICIUICHHOE HAacleOBaHUE, COCTABISITh CXEMbl MOHOTHOPHIHOTO
CKpEIIUBaHUs JJIs TIPECKa3aHNs HACIeIOBAHHS IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBITIONHITH Ja0OpaToOpHbIC W MPaKTUYECKHe padOThl, COONMIOAATh MpaBUia
pH paboTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE  KPUTHYECKHM  OIICHMBAaTh W  HWHTEPIPETHPOBATh  HWHOOPMAIUIO
OMOJIOTMYECKOTO CONIEPKaHusl, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3 Pa3TMYHBIX
HMCTOYHUKOB (CpeACTBAa MaccOoBOW WH(MOpPMAIMKM, HAYYHO-TIOMYJISAPHBIE MaTepUabl),



STUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEJOBaHUH B  OWUOJOTMM, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO37]aBaThb COOCTBEHHbIE NMHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIas
OMOJOTUYECKYI0O MH(POPMALIMIO U3 HECKOJbKMX HMCTOYHHUKOB, IPAMOTHO HCIOJIb30BaTh
MOHSATUHMHBIN arrmapar OuOJIOTHH.

[IpenmeTHbIC pe3ynbTaThl OCBOCHUA yueOHOTO mpeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHHBI
MUpa U HAyYHOTO MHUPOBO33PEHHUS, O BKJIaJ€ POCCHUICKUX M 3apyOe’KHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKa IS PEIICHUs
KU3HEHHBIX 337a4;

YMEHHUE DPacKpbIBaTh COJAEPKAHHWE OHMOJIOTMYECKMX TEPMHUHOB M TOHSATUH: BUI,
NOMyJsAUMs, TEeHO(QOHJ, HBOJIOLUSA, JABWXKYIIME CUJbl  ((aKTOpbl)  SBOJIIOLMH,
PUCTIOCOOTIEHHOCTh  OPraHU3MOB, BHUJ000pa30BaHUE, HKOJIOTMYECKUE  (HaKTOpHI,
HKOCUCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTbI, LENH IMUTAHUS, SKOJOTHYECKAs
nupamuia, OuoreoieHos, onocdepa;

YMEHHE HU3Jlaratb OMOJIOrMYecKHe Teopuu (3BonronoHHas Teopus Y. JlapBuna,
CUHTETUYECKass TEOpHUsl DHBOJIOLMHU), 3aKOHbl U 3aKOHOMEPHOCTH (3apOJbIILIEBOTO
cxoactea K. M. bapa, yepenoBanus miaBHBIX HANpaBieHUW W myTed sBomonuu A. H.
CemepuioBa, yueHuss o Ouochepe B. WM. Bepnaackoro), ompeaensiTh TpaHUIBI HUX
MIPUMEHUMOCTH K KHBBIM CUCTEMaM;

YMEHUE BIAJETh METOJaMU HAay4yHOrO IIO3HAHUS B OWOJIOTHMHU: HAOIIOACHUE U
ONMCAHUE KUBBIX CHCTEM, INPOLECCOB M SBICHUN, OpPraHU3alMs U IPOBEICHUE
OMOJIOTUYECKOTO HKCIEPUMEHTA, BBIIBUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTHU
MEXIy HCCIEAYyEeMbIMU BEIWYMHAMH, OOBSICHEHUE TIOJYYEHHBIX  PE3YJIbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX TMOHATHI, TEOPUNW M 3aKOHOB, YMEHHUE JelaThb BBIBOJbI HA
OCHOBAHMUH MOJYYEHHBIX PE3YJbTAaTOB;

YMEHHUE BBIJCNATH CYIIECTBEHHbIEC NMPU3HAKU CTPOCHHUS OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, MOMYJSLMUNA, NPOAYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHOI€OlICHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACJIEICTBEHHONM M3MEHYMBOCTH, €CTECTBEHHOIO
orOopa, BU000pa3oBaHusl, MPUCIOCOOICHHOCTH OPTaHU3MOB, JIEUCTBUS SKOJIOTUYECKUX
(akTOpoB Ha OpraHu3Mbl, IEPEHOCa BEIIECTB M IIOTOKAa HSHEPruM B 3KOCHUCTEMAX,
AHTPOIOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEM MECTHOCTH, KPyrOBOPOTa BELIECTB U
OMOTeOXUMHUYECKUX IIUKIIOB B Onocdepe;

YMEHUE NPUMEHSATh TOJYYCHHbIE 3HAHUS Ui OOBSICHEHHS OHOJOTMYECKHX
MIPOIIECCOB U SIBICHUM, JIJIsl PUHSITHUS MPAKTUUYECKUX PELICHUI B TIOBCEIHEBHOM XKU3HU C
1eNblo obecrieuyeHus: 0€30MacCHOCTH CBOETO 370POBbSI U 3[I0POBBS OKPYKAIOLIUX JIIONIEH,
COONIONEHHUST HOPM TPaMOTHOTO TMOBEACHUS B OKpYXKalollled MNpUPOAHON cpere,
MOHUMaHUE HEOOXOAMMOCTH MCIOJb30BAHUS JOCTHKEHU COBPEMEHHOW OWOJIOTMH JIs
PalMOHAIBHOIO TPUPOIOIIOIB30BAHMS;



YMEHHE pellaTh »JJIeMEHTapHble OHOJOTHYECKUE 3a/laud, COCTABISITh CXEMBI
MepeHOca BEUIECTB U SHEPTUU B SKOCUCTEMAX (1IEMU MUTAHUS);

YMEHHE BBIMOJHATH JIA0OPATOPHBIE U MpakTHUYeCKhe padoThl, COOMIOAATh MpaBuia
pu padbote ¢ yueOHBIM U J1a00PaTOPHBIM 000PYIOBAHUEM;

YMEHHE  KPUTHYECKH  OIICHMBaTh W  HWHTEPIPETHPOBATH  WHOOPMAIUIO
OMOJIOrMYECKOTO COJIEPKaHusl, BKIIOYAIONIYIO TCEBIOHAYYHBIC 3HAHUS W3 Pa3IHMYHBIX
MCTOYHHMKOB (CpencTBa MaccoBOMl HH(OpManuu, HAYYHO-TIOMYJISIPHBIE MaTepuabl),
paccMarpuBaTh II00aNbHBIE YKOJIOTUYECKHUE MPOOJIEMBbl COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBIC TMHCHMEHHBIE W YCTHBIE COOOIIEHUS, 000O0IIast
Ouonornueckyro MHMOPMALMI0O U3 HECKOJIBKUX HCTOUYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSTUIMHBIN anmapar OMOIOTHH.

TEMATUYECKOE IINTAHUPOBAHHUE
10 KVIACC

N2 | HaumeHoBaHHe Koan4yecTBo yacos

JJIeKTpOHHbIE (HU(pPOBHIE)

n/ Pas’iesioB H TeM Bcer Kourpoabnbl IIpakTudecku
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n  NporpamMmsl 0 e padoTnbl ¢ padoThI
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OBILIEE
KOJIMYECTBO
YACOB 10
[TPOTPAMME

34 0 2.5

YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Yueonux "buonozua', 10 knacc, 6azoewtii yposeus, Ilpoceewenue, 2025 200 @1 0C
Yueonux Ilaceunuk ""buonozus. Jlunua ncuznu'’, 11 ki, 6a3oewtit yposens,
IlIpoceewienue, 2025

METOIUYECKHUE MATEPUAJIBI JISA YYUTEJIS

Anexcanopoea B. Il. H3oamenvcmeo Bako, 2018

buonozus. Ixonozun (10-11 knaccwt), buonozusa. Ixonozusa (5-9 knaccwi

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

http://evolution.powernet.ru http://www.ebio.ru http://plant.geoman.ru

http://www.macroevolution.narod.ru

http://www.skeletos.zharko.ru http://med.claw.ru
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