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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OMOJOTHMH TEOPETHUYECKYI0 OCHOBY ISl ONpE/EIeHUs
NOIX0/M0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIN:
koHuentyanbHble nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENeH, COJepiKaHMs,
pe3ynbTaToB OOyueHHUsi U TpeOOBAHUN K YPOBHIO MOATOTOBKH BBIMYCKHHMKOB, MOJIOXKEHHUS 00



o0IIMX TENSIX ¥ MPUHIUIAX, XapaKTEPU3YIOUUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero obpaszoBanus B Poccuiickoit denepanuu, a Takxke MOJI0KEHUS O crienuduke OHoIornu,
e€ 3HAYCHUWU B TIO3HAHHMM XUBOW MPHPOABI M 00ECIEUCHUH CYIIECTBOBAHUS YEIOBEUECKOTO
obuiectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSIM, OIIPEIeTICHbl OCHOBHBIE (PYHKIIMU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNix, 00 oluieil cTpareruu 00y4eHus,
BOCIIUTAHUS M PA3BUTUS OOYYAIOIIUXCS CpeAcTBamMH y4deOHOro mnpeamera «buomorusy,
onpezenseT o0sg3aTeNIbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue Io
pa3zenaM M TeMaM, PEKOMEHIYyEeMYIO IMOCIIEeIOBATeILHOCTh M3yYeHHUsS y4eOHOro Marepualna C
y4ETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH 00pa3oBaTEILHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJarOUTIXC .

B nporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCA TpPEOOBaHUSA K IJIAHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIMETHBIM pe3ylbTaTaM OO0y4eHHS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON 1€ATEIbHOCTH/y4eOHbIX AeMCTBHUI 00ydaronmxcs mno
OCBOCHUIO COJICPIKaHUS OMOJIOTUIECKOT0 00pa3oBaHUsI.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peain30BaH IMPHUHIIHUII
MPEEMCTBEHHOCTH B HW3YYCHHH OWOJIOTHH, Onarojmapsi 4YeMy B HEW MPOCMATPUBACTCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKarouei
npupoaHoit cpeze. [losTomy HapsAy ¢ U3ydeHHEM O0IIEOMOIOTHYECKUX TEOPUNA, a TAKKE 3HAHUN
O CTPOCHHHM HUBBIX CHCTEM pPa3HOTO paHra M CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
MIPOIIECCOB B IPOrpaMMe TI0 OMOJIOTHH YICJICHO BHUMAHUE UCITOJIb30BAHUIO MTOJTYICHHBIX 3HAHUHT
B TOBCEIHEBHON JKM3HM JUIsl PEIICHUs NPUKIAIHBIX 337a4, B TOM YHCIE: MPOPUIAKTUKU
HACJICICTBEHHBIX ~ 3a00JICBaHWUN  YEIIOBEKa, MEIMKO-TEHETHYECKOTO0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEACHHS B OKPYXKAIOIIe MPUPOIHOI cpele,
aHAJIM3a BIMSIHHUSI XO3SHMCTBEHHOW NEATEIHHOCTH YEJOBCKAa HA COCTOSHHUE TPUPOTHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHHUMAHHs K MPUKIAAHON HAIMpPaBIEHHOCTH Y4eOHOTO
npenaMera «bHOJIOTHS) MPOJUKTOBAHO HEOOXOTUMOCTHIO 00ECTICUCHHS YCIOBHUM IS PEIICHUS
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpe/rnoiaraet
dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JTUHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpemHero oOIero oOpa3oBaHUs 3aHMMaeT BakHoe mecTo. OHa
obOecrieunBaeT (QoOpMHUpPOBaHHE y OOYUAIOIIUXCS TPEICTABICHUNH O HAyYHOW KapTHHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O KUBOW MPUPOJIE, €€ OTIIMUNTEIIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allMil U OHBOJIOLUU, CO3/MaéT YCIOBUSA UIA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIHI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOro0 M Oe3omacHOro oopasa
YKU3HU, DKOJIOTUYECKOTO MBIIIJICHHS, [ICHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJE U YETOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATECNBHBIX U
pa3BUBAIOIINX 33/1a4 CPEAHEro o0Iero oopazoBaHus, colanu3anuu odyJaronmxces. M3yuenue
OMOJIOTUH 00eCIIeYNBACT YCIOBUS Il JOPMUPOBAHUS HHTEIUICKTYaTbHBIX, KOMMYHHKAITHOHHBIX
U WHGOPMAIMOHHBIX HABBIKOB, JCTETUYECKON KYIbTYphI, CIIOCOOCTBYET HWHTErpalluu
OMOJIOTHYECKUX 3HAHUH C TPEJCTABIICHUSAMH W3 JIPYIHX YYeOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBaHHbIe MONOXKEHUS O MpEAHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buoorus» coOCTaBWIIA OCHOBY TSI OTIPEJICIICHHS TTOIX0JIOB K OTOOPY M CTPYKTYPHPOBAHUIO €TO
CoJIep>KaHusl, IPEJCTABICHHOTO B MPOTpaMMe 10 OUOIOTHH.

Ot60p conepkanusi yaeOHOTO npeamera «bruonorusy» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM OOYYAIOIIHUECs TOJKHBI
OCBOWTH 3HAHUS W YMCHHS, 3HAYMMBbIC JUTSI (POPMUPOBAHHS OOIICH KYIbTYPHI, ONPEICIISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKPYKAaIOIIeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KMU3HHU W MPAKTHUECKOU nesaTenbHOCTH. Ocoboe MECTO B 9TOM cHUCTeMe 3HAHUN



3aHUMAIOT DJJEMEHTHl COJEP)KaHUs, KOTOpPhIE CIy)KaT OCHOBOM i  (OpPMHUpPOBAHUS
MPEJCTABICHUH O COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTUHE MHpa M I[I€HHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMs.

CtpykTypupoBaHHE cOJepXKaHUs y4yeOHOro Marepuaiga B IporpamMmme o OHOJIOTHUH
OCYIIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUMTEIBHBIX OCOOCHHOCTSIX
YKUBOM PUPO/IBL, 0 €€ yPOBHEBOM OPraHU3alliy U SBOJIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «bruonorus» BbAEIEHBI CIEAYIOUIME COAEpkKaTelbHbIe JIMHUU: «buonorus
Kak Hayka. MeToJibl Hay4yHOTro no3HaHus», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Omosornyeckas cucrema», «CucremMa 1 MHOrooOpa3ue OpraHndeckoro MUpay», « BOJIOIUS
YKUBOM MPUPOABD», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH».

Lenp u3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
0o0y4JarloIUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTO paHra U MPUOOPETeHNE YMEHHUI UCIIOB30BATh 3TU 3HAHUS JJIsl TPAMOTHBIX JICHCTBUH B
OTHOIIEHUU OOBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOJIEM.

JocTmwkenne nenu ui3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOCHHE 00YJaIOUIMMHUCS CUCTEMbI 3HAaHUH 0 OMOJIOTHYECKUX TEOPHUSX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWJIaX, CIYXKaluX OCHOBOM ansi  (QopMUpOBaHUs
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJAaX HAay4yHOIo IO3HaHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX KHBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAFOIINXCS OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMIX B OMOJIOTHH;

dbopMupoBaHrue y 0O0yYarolIMXCs IMO3HABATEIbHBIX, MHTEIICKTYalbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH B MpOLIECCe aHAINM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
UeH U MOJIX00B K H3yYEHUIO KUBBIX CUCTEM Pa3HOT'O YPOBHS OpraHHU3aIIH;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmeld KyIbTypbl, (QYHKIHMOHAIBHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBOW MPHUPOJABI Ha
OCHOBaHUU 3HAHUH U ONBITA, OJIYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHrue y 0OOyYarOIIMXCSd YMEHHH HWIUTIOCTPUPOBATH 3HAUYEHUE OHOJIOTHYECKHX
3HAHUW B MPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0/IMMOCTH OEpEeXHOr0 OTHOLIEHHUS K Hel, COOMI0IeHUs] ’TUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJOTrUYECKUX UCCIIEJOBaHUI;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, JUIsl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEeHHE MPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHEBHOW >KM3HU MM OLEHKU
MOCNIEACTBUM CBOEH NEATENbHOCTH MO OTHOIIEHHIO K OKpYXarolled cpene, COOCTBEHHOMY
3/10pOBbI0, 00OCHOBAHME U COOIIOZICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUH.

B cucreme cpemanero obmiero oopazoBanusi «buosorus», nsydyaemas Ha 6a30BOM ypOBHE,
ABIISIETCS O0s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcTecTBEHHO-HayUHBIE [TPEIMETHI.

Jnis u3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero o0pa3oBaHMs OTBOIAUTCS
68 gacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuHOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToap! o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, ONMCAaHNe, H3MEpEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOU IPUPOABDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJIOB MPU H3YYECHUHU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MONYJISLHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHYECKUH COCTaB KJIETKU. XUMUYECKUE FIEMEHTBI: MAaKPO3JIEMEHThI, MUKPOAJIEMEHTBHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMblE€ AMMHOKHCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. bruonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouonornyeckue karaiau3aTopbel. CTpoeHHe ¢epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapubl (TJIFOKO3a, pudo3a U 1e30KCupudo03a), Aucaxapuisl (caxaposa,
JIaKTO3a) W TOJNMcaxapuibl (KpaxMmal, TJMKOTeH, IeJUToNo3a). buomorndeckue QyHKIMH
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuiasl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucinotel: JIHK u PHK. Hykieotuabsl — MOHOMEPBI HYKJIEMHOBBIX KHUCIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kiuerke. KiierouHass Teopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEeHUSI KIETKH.

KneTka kak nenoctHas sxuBasi cuctema. OOIie Mpu3HaKM KJIETOK: 3aMKHYTasi Hapy>KHast
MeMmOpaHa, mosekyinsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oeska.



Tumbl KIETOK: DJyKapuOTHUYeCcKass M MpokapuoTHueckas. (OCOOCHHOCTH CTPOEHUS
MpOKapruoTUUYECKON KieTKu. KieTounas crenka Oaktepuii. CTpoeHHE dyKapHUOTHIECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (QYHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: JI1C, anmapat [Nonbmxu, muzocomsl. [lomyaBToOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTuibl. IIporicxoxxieHne MUTOXOHAPUH U I1acTUA. Busl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIIH,
PECHUUKH, KTYyTUKU. DyHKIMN OPraHOMA0B KIETKU. BrirtoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuer u cxembl: «llepuonuyeckas TabmuIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKUBOTHON KieTku», «CTpoeHue pacTUTelnbHOW KieTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMIA,
U3MEpEHMi, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaTMTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
0aKTepHii MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax U UX OIMUCaHHUEe».

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUs BELIECTB U SHEPTUU B TOHUMAHUH MeTa0oIu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peakiuu ¢otocunTesa.
O dexTuBHOCTH (PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A I KHU3HHU Ha 3emiie. BausHue ycinoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTE3a JJIS JKU3HU Ha
3emuite.

OHepreruyecknii oOMeH B KieTke. PaciieruieHue  BEIIECTB, BbACICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. ['enetnueckas wunHpopmamus u JHK. Peammuzauums
reHeTUYecKoil MH@popMmaluu B KieTke. ['eHeTnyeckuil koA U ero cBoMcTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYChI. McTopust oTkpbiTus BupycoB (. V1. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTo LuKJIa BUpycoB. bakrepuodaru. bonesnu pacrenui,



KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycamu. Bupyc mmmyHnoxedunura uenoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHass TpaHCKpHUIIMSA, peBepraza W uHTerpasza. lIpodmumakTuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreruueckuii oomeny, «Xnopomiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Crpoenne wu sku3HeHHbIH 1uka Bupyca CIIW/la, OGaxrtepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema S. Pa3MHoOkeHHe M HHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKIJI, WIM JKU3HEHHBIA LMKN KieTku. MHTepdasza m muto3. I[lpomeccsr,
npoTekaromue B uHTEpdasze. Permmukamus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Ipoueccel, mpoucxosiye Ha pa3HbIX CTaIUsAX
MUTO3a. broIOrnyeckuii cMpIca MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMBbI pa3MHOKEHHS OPraHU3MOB: 0ECI0I0e U MoJIoBoE. Buabl 0ecronoro pa3MHOKEHUS:
JICJICHUE Ha/IBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEreTaTUBHOE
pa3MHO)KeHue. IcKycCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JIJIsl CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECI0I0ro.

Meiio3. Craguu meito3a. I[Ipoueccsl, npoucxojsuime Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii cCMbICI M 3Ha4EHUE MENH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHMKHU U sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrnepMaTro3oup,
AWIEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOGHMS SHIEKJIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIPOOJIEHHE, TacTpyssaius,
opranoretes. IloctamMOpuoHanbHOE pa3BUTHE. THUIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 I[BETKOBOIO PacTEHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «@OpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «/[BOITHOE OIIIOIOTBOPEHUE Y
IIBETKOBBIX PacTeHUII», «BereraTuBHOE pa3MHOKEHHUE paCTeHUNY, «JleeHne KiIeTku 0akTepuin»,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHe XpoMOCOMbD», «KneTouHbld HUKI», «Perukarnus
JHK», «Mutos», «Menosy, «IIpsimoe n Henpsimoe pa3BUTHEY, «] aMeTOTeHe3 y MIIEKONTUTAOIIUX
1 yenoBekay, «OCHOBHBIE CTaJIMU OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOI, Mukpornpenaparsl «CriepMaTo30Ubl MIIEKOMUTAIOIIETOY,
«Sliiueknerka miekonuTaromero», «Kapuokunes B kjieTkax KOpelika JIyka», MarHUTHasi MOJIEN b-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabora Ne 3. «HabmroieHne MuTO3a B KJIETKAaX KOHUYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIpENapaTax.



Jlaboparopuass pabota Ne 4. «M3ydeHHWe CTpOCHHS TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTonbl TEeHETUKH (TUOPHUIIOIOTUYECKUHM, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpunHoe ckpeluBanue. 3akoH eIMHO-00pa3usi TMOPUIOB NepBoro nokoienus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTH4YeCKHe OCHOBBI TUTHMOPHAHOTO CKpEIIMBAHUS. AHATU3UPYIOLIEe CKpEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacJe10BaHNIO T'eHOB. Hapyllienue cuerieHns TeHOB B pe3yibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacjeACTBEeHHas. Poib cpenbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIM(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBeHHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u monoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHuuBOCTh. Kiaccudukanus myranuii: reHHbIE, XpOMOCOMHBIC, T€HOMHbIE. YacToTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUN, OUOXUMUYECKUN, MOJIEKYISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNe3HH, OONE3HM ¢ HACIHEACTBEHHON MPeapacroioKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKO-TeHETUHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEJAMIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTEHETHYECKasi OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3aumoneicTBue aJlJIebHBIX T€HOBY, «I eHeTHYeCKHne KapThl pACTEHHM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJEIOBaHMS, CIEIUIEHHOTO C IOJOM,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropayn, «['eHeTHKa Tpynn KpoBu», «MyTanroHHas
W3MEHYUBOCTBY.



O6opynoBanue: MojaenU-anmuukanuu «MoHorubpugHoe ckpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMBI KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 IpakTHYeCKUE PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHue MoauduKanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi KaKk HayKa U MpOIECcC. 3apOoXKICHUE CEJICKIMU U ToMecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS W MHOro00pas3ws KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OIeHKa 3KCTephepa. bIu3KopoICTBEHHOE CKpeIlIMBaHUEe — MHOPUIMHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. HepoactsenHoe
cKkpemuBanue — aytoOpuaunr. OtmanénHHas ruOpuauzanus U e€ ycnexu. McKyccTBeHHbIN
MyTareHe3 W TMOJYYCHUE TOJUIUIONAOB. JIOCTHKEHUSI CEeNeKUIUH pACTEHUU, >XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHATIFHOE pa3MHOKEeHHE pacTeHui. KiionupoBaHue BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JSTudeckue mnpobremsl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kapTa «LI[eHTpbl MPOMCXOXKIEHUS M MHOT000pasusi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTypsl U KJIOHHUpOBaHUEY», «KOHCTpyHpoBaHWE M TIEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHKEHHUS CENEKIUU pPAacTEeHU U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BOSHUKHOBEHHUS 3BOTIOLIMOHHON TEOPHUH. DBOIIOLMOHHAS TEOPHUSI U €€ MECTO
B Onosoruu. BiusHue 3BOMIONMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CBueTenbCcTBa SBOTIONNHA. [laeoHTOIOrHYeCKHE: TIOCIEI0BATEIHFHOCTD MOSIBJICHUS BUIOB
B TAJICOHTOJOTUYECKON JIETOMUCH, TMepexoaHbie (Gopmbl. buoreorpaduyeckue: CXOICTBO U
pasznuuue dayH u Qop MaTepUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA W Pa3iuydus SMOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTMYHBIE, PYAMMEHTapHBIC OpTraHbI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompeAeNnEHHas H3MEHUYMBOCTb, OOppOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

Muxkpossomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuoxkympe cuibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTalMOHHBIN TMpolecc U
KOMOMHATUBHAs U3MEHYUBOCTS. [lonynsauonHble BOIHBI U Apeiid reHoB. M3omamus u Murpaus.

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIONUH. [Ipumepsl npucnocoOnenuit
y Opranu3mMoB. ApoMop(h03bl U UANO0-aAANITALMH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

Makpossomtonus. @opmbl 3BoIIOLUU: (UIETUYECKAs,, IUBEPIeHTHAs, KOHBEpreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  TMPEIKOB. [Iporpeccupyromias
crienuanu3anus. AJanTuBHAs paJaualus.
JdemoHcTpaumMu:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUuYecKoro Mupa Ha 3emiiey, «3apOo bl TO3BOHOYHBIX
KUBOTHBIX», «ApXeonTeprurcy, «@opmMbl 00pBOBI 3a cyliecTBOBaHUE», «ECTECTBEHHBIH OTOOPY,
«MHorooOpa3ue copToB pacTeHuii», «MHoroo0Opa3ue MOpoA >XKHUBOTHBIXY», «[lomymsiumy,
«MyTanyoHHas: U3MEHUYHUBOCTEY, «ApoMopdo3sl», «Maunoanantanuny, «O0mas nereHepamus,
«/IBmxyiue cuibl 3Bostonuny, «Kapra-cxema mapmpyrta nyremectsust Y. Jlapsunay, «bopboa
3a CYyILIECTBOBAHUEY, «IIpucnocoOiaeHHOCTh OPTraHU3MOBY, «["eorpadpuueckoe
BUJI000pa3oBaHuey», « IKOJIOTHUECKOe BUA000pa30BaHUEY.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMHU THIIAMU OKPACKH, HA0Op TIIOJ0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX PUCTIOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIlpaBJIECHUS IBOIOIUNY», 00bEMHAs MOIeNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapta wMupa, Koekuus «DOpMbI COXPAaHHOCTH MCKOMAeMbIX
JKUBOTHBIX W PACTeHMIT», Mojenb anrumkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu GOpMbI KPBUIHEB U OKPACKH TEJA).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 1. «CpaBHeHHE BUAOB MO0 MOP(OJIOTHIECKOMY KPUTEPHUIOY.

Jlaboparopunas pabota Ne 2. «OmnucaHue NPUCTIOCOOIIEHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuyHbIe TIpEACTABICHUS O 3apOXKICHUHU KU3HU. HaydHble THIOTE3hI BOZHHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMHs. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPTraHWYECKHUX BEIIECTB U3 HEOPTAHHMUECKUX. DKCIIEPUMEHTATHLHOE IMTOTBEP)KICHHE XUMUUECKON
sBomtonnu. HauanbHele Tanbl Ouonorudeckoii apoirorun. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIECTKH. [lepBble KIETKH M WX HBOJIOIHS.
DopMHPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3zButne xu3Hu Ha 3emite 1o apam u nepuoaam. Karapxei. Apxelickas u mpoTepo30icKas
apsl. [Taneosoiickast 3pa U €€ meproIpl: KeMOPUHCKUN, OPAOBUKCKUHN, CHITYPUNCKUN, J€BOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.



Me3so30iicKas 3pa U €€ epruoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Te0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIOLUHU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHMe, pacuBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUrUA. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIIBI OPTraHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKAa. AHTPONOJOrWs Kak Hayka. Pa3zButhe mpeacTaBieHHl O
IIPOUCXOXKAECHNUHN YesloBeKa. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxynme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpYZa, MBILIUICHNUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMebIi,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCkui, YenoBek pasymsbld. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYILIECTBOBAHUS, 00JIACTh PAaCHpPOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YUepTsl
MPUCTIOCOOJICHHOCTH MTPEICTAaBUTENICH YETIOBEYECKUX Pac K YCIOBUSM CylllecTBOBaHus. EAMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmune! u cxembl: «Bo3nukHoBeHne ColHEUHOHN cucTeMbly, «Pa3BuTHE OpraHN4ecKoro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKaw,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YyeJIoBEeKa U 4eIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa NAJIEOHTOJOTMYECKHX HAXOJIOK
MIPEJKOB COBPEMEHHOI0 4eloBeKay», «/lpeBHeimue mroan», «/IpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pach».

O6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTpPaJONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CJIENKH WIM M300pakeHHs KaMEHHBIX OpYyIuid
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIMEphl, pyOuia, ckpebdia), TeoXpoHoJIornieckasl Tabnuia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[TpakTrueckast padota Ne 1. «M3ydyeHne nckonaemMbIX OCTaTKOB PACTEHUH U )KMBOTHBIX B
KOJUICKIUAX».

OKcKypcusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeuecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

OKOJIOTMSl KakK Hayka. 3aJadyd M pas3jiesibl 3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs,  IMOYBEHHAs,
BHYTPHOPTaHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukarus skomormueckux (pakTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTpOIOreHHbIe. JlelicTBHEe IKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AOuotnueckue  (QakTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K JAeHcTBHIO a0noTHYeCKUX (akTopoB. bruosornueckre puTMbl.

buotnueckne ¢akroppl. Buapl < OMOTHYECKHMX  B3aWMOJACWCTBUN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomnepamus, MyTyajn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCaM3M, HeHTpanu3M. 3HaueHHEe OHUOTHUYECKUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapPaKTePUCTUKH momyasiuu. OCHOBHBIE TIOKa3aTeId IOMYJISALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

TabGmuupl u cxemsl: kapra «IIpupogusie 30Hb1 3eman», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUun-TyQesnbkn», «[luiessie nemnm».

JlabopaTopHble U NIpaKkTHYeCcKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «I[Toacuér mIoTHOCTH MONYISIIUNA PAa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CrTpykTypsl  OuoleHo3a:  BHJOBad,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OMOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrUU B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKLIMSI. OKOJOTMYECKHE MUpaMUAbL: NPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCHCTEM: YCTOHUMBOCTb, CAMOPErYJIsiius, pa3Butue. CyKueccHs.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. buojormueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTH dKocucTteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6uocgepe. I'panuiisl, coctas u cTpykTypa Ouocdepst. XKusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTUYECKUE TIPOOIIEMBI.

Cocy1ecTBoBaHNE TPUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6nocgepsl. OCHOBA pallMOHANIBHOIO YIpaBJIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune!l u cxemsl: «llumessle nenuy», «bHOIEHO3: cocTaB U CTPYKTypa», «IIpupoaHbie
coobmiectBa», «llemn mnuTaHusy», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBex»,
«3JKocucTEMAa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTIO Jiecay, «broieH03 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxkueiimue
MCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX Bon», «[louBa — BakHeWIIas COCTaBISIOLIAS
ouocheprr», «Paktopsl ngerpajanuu  nouBy», «llapHukoBblii  3ddexT», «DaKTOPbI
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mmas cTpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3ora B mpUpoie».

Ob6opynoBanue: MOeIb-anmIKanus « TunuyHble 6MOIEHO3bI», repbapuii «PacTutenbHbIe
coobmiecTBa», Koiekuuun «buorneHosy, «Bpeautenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX



KyJIbTYp», TepOapuu M KOJJICKIMH pPACTEHHH W JKUBOTHBIX, MPHHAJUICKALINE K Pa3HBIM
9KOJIOTUYECKHUM TpymmaM ogHoro Buaa, KpacHas kaura Poccuiickoit deneparuu, n3o0paxeHus
OXpPaHACMBIX BUIOB paCTeHI/IfI 1 )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI TI0 BHUOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMHUCS TIPOrpaMM CPEIHETo 00IIero o0pa3oBaHuUs: JTUYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHsA IpenMera «buosorus» BblIEICHBI
CIIEAYIOIIHE  COCTABIAIONIME: OCO3HAHHE OOy4YaroIUMMCA  POCCHHMCKOM  Tpa)IaHCKOM
UJCHTHYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOATEIBHOCTH M CAMOOIPEACIICHUIO,
HaJIMYMEe MOTHUBALMU K OOyYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUI JIMYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJAULUN Pa3BUTHA
OMOJIOrMUECKOT0 3HaHUS, TOTOBHOCTb U CIOCOOHOCTBH 00YUarOIUXCsl PYKOBOJICTBOBAThCS B CBOCH
JeSITebHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMHM, HPUCYIIMMU CHCTEME OMOJIOrMYECKOro
00pa3oBaHMsl, HAJIMYME SKOJOTUYECKOTO MPABOCO3HAHMS, CTIOCOOHOCTHU CTaBUTh LIETU U CTPOUTH
JKU3HEHHBIC IJIaHbl.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMs Ipeamera «bHosorus» AOCTUraroTCs B E€OUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHMMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IIPUHATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU IOBEIEHHMSI M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHUs M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEM IO3HULMM JIMYHOCTH, NMAaTPUOTU3MA,
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSZKY, YEJIOBEKY TpPyJda U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHallMOHAJIBHOTO Hapona Poccuiickoit denepanuu, NpUpoae U OKpYXKarollen cpelie.

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS YU4€OHOTO mpenMeTa «BbHoiorusy» ITOMKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlWl, ITO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHne >KM3HEHHOIO OIBbITa M OIbITA ACSITENBHOCTH B IIPOILECCE peaTu3alMi OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

Cc(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JESITEIbHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IM03HABATEJIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpeNeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHUE  YUYUTBIBAaTH B  CBOMX JICHCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3aJa4, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEILHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW MICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoawHoO#, ropaocTu 3a CBOW Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHIKEHHUSIM
Poccun B Hayke, CKycCTBE, CIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYeHUsT OWONOTMHM B IMO3HAHWW 3aKOHOB TIPUPOJbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CIYKEeHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIEC PELICHUS, ODUEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHATUSA LEHHOCTEN CEMEHHOM )KU3HU B COOTBETCTBUU C TPAAULUSIMHU Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHMUI;

MMOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLHUOHAJIBLHOIO 0JIArONOJIYYHS:

MOHMMaHHE U peau3aiys 3J10poBoro U 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
coOI0ZIeHHEe TUTUEHUYECKUX IMPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHass (u3MYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILEHHSI K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHWE LEHHOCTU TPaBUJ MHAMBUIYAIBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
MOBEJCHUS B CUTYaIUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAaHHE MOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alIKoroid,
HapKOTUKOB, KypeHUs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON M COLMAIbHOMN HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATE TAKYIO IESTEIbHOCTH;

MHTEpEC K pa3inyHbIM cepam mpodeccHoHaNbHON AESITeNbHOCTH, YMEHHE COBEpILATh
OCO3HAaHHBII BBIOOp OyayIieii mpodeccruu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY JKHU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS HSKOJOTHYECKOW KyIbTYphl: MPHOOPETEHUE OMbITA IJIAaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKaIoIEel Cpeibl;

OCO3HaHHe TTI00aTBLHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH UCHOJB30BaTh MpUOOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pElIeHUU MPOOTEM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0ICHUE



IIPaBWJI TIOBEJEHUS B INPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, OHOChephI);

AKTHBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HQJIMYME PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEpPILEHCTBOBAHUE A3BIKOBON M UNTATEIBCKON KYJIbTYPhI KaKk CPeICTBA B3aUMOACHCTBUS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBEeKa U oOuiecTBa, B IO3HAHUU HPUPOJHBIX
3aKOHOMEPHOCTEW U pEIICHUH TPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 0OeCleYeHus
HOBOT'O YpOBHSI Pa3BUTHSl MEIULIMHBI, CO3AHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0JA U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTMYECKHX 3HAHWHA B LIEJISX MOBBIMICHUS OOIIEH
KYJBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
IpaMOTHOCTH 00y4Jaronuxcs, GopMUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

[OHMMaHHUE CYUIHOCTH METOJIOB IO3HAHHMSA, MCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH JeATeNbHOCTH, TOTOBHOCTh OCYILIECTBIATh MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSITEILHOCTh HHAUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHIO, K
aKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHHUsI ydeOHOro mpeamera «bHOJIOrus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHsS] OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CUCTEMa, HAay4HbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHbIe JeiCcTBUS (TMO3HAaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE), 00ECIeUrBaOIINe
¢dopmupoBaHre (HYHKIMOHAIBHONW I'PAaMOTHOCTH M COLIMAIBHOM KOMIIETEHLUH OO0y4aroIuxcs,
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,



MHUPOBO33PECHUYECKUE 3HAHUS M YHHBEpPCAIbHBbIC Yy4eOHBIC MACWCTBHS B IIO3HABATEIHHOU U
COLMAJIBHOM MPAKTHUKE.

MeranpeaMeTHbIe PEe3yNIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro 00IIero oO0pa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BATh MPY OCBOCHUH 3HAHMIA TPUEMBI IOTUYECKOTO MBIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKM, OOOOIIEHHUS), PACKPHIBATh CMBICT OHOJOTHMUECKUX IMOHATHN
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSIMU);

ONpeNeNaTh UENU JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HX JTOCTHIKCHHUS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHSTUS JJIs OOBACHEHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX, ()OPMYITUPOBATH BBHIBOJIBI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHIATE PAa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH )KU3HCHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATEIHCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BHJBI JCSITEILHOCTH IO TOJIYYSHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMH, TTPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallMsIX, B TOM YHWCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 33/Jaud B 0Opa30BaTEIbHOW NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIABUTAThH
TUTIOTE3Y €€ PelIeHuUs, HAXOIUTh apTyMEHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH IMOJTYICHHBIC B X0JIC PEIICHHS 3a/1a9H PE3YJIbTaThl, KPUTHUECKH OIICHUBATH
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OITBIT,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TEPEHOCa CPEACTB U CIOCOOOB JIEHCTBUS B
poeCCHOHABHYIO CPENY;

yMeTh TEpPEHOCUTh 3HAHWS B  T[O3HABATENBHYI0O U  MPaKTUYECKyl0  o0yactu
KU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;



BBIJIBUTATh HOBbIE WJEH, NpeIaraTh OPUTMHAIBHBIE TOAXOAbl W PEIICHUs, CTAaBUThH
npoOJIeMbl U 3aJjauu, JOMyCKAIOIUE aJIbTePHATUBHBIE PELICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpManuu (TEKCTe ydeOHOro mocoodus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBApSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
06a3ax [aHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HHGPOPMALMIO PpaA3IMYHBIX BUAOB U (opMm
NPECTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(bopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALUMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMaIbHYIO (OpMY NpEACTaBICHUS OHOIOrMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U APYroe);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OHOIOrHYECKOH
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3UYECKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJAJETh HABbIKAMU PpACIO3HABaHUS M 3allMThl UHGOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BceX cepax >KU3HU, aKTUBHO y4yacTBOBATh B JIMAJIOre
WINA JUCKYCCUU TI0 CYIIECTBY OOCY)XKTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs IIpeJylaraéMoi 3ajadyd, YYWUThIBAaTh WHTEPECHl U
COTJIACOBAHHOCTH TIO3ULIUH IPYTUX YYaCTHUKOB JIAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOallbHbIE CpEICTBA OOILIEHMs, NOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CHUTYallui, YMETh CMATYATh KOH(PIUKTHI U
BECTH [1€PErOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOAMU OOIIEHHS] M B3aWMOJICHCTBHS, IMOHMMATh HaMEpPEHUS
JPYTUX JOAEH, IPOSIBIATh YBAXKUTEIHHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHUS C HCIOJIBb30BAHHEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W MHIUBUIYaIbHONH pabOTHI TpU
peleHn OMONIOTHYECKOl MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KI0TO WICHA KOJUIEKTHBA;

OPUHUMATh IEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATb U KOOPJMHHUPOBATH
JIEHUCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJIA M KAXKOTO YYaCTHHUKA KOMAaH/bI B OOLIHI pe3ylbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejuiarath HOBBIE MPOEKTHI, OICHWBATh WJCH C TO3HWIMU HOBH3HBI, OPUTHHAIGHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTHBHOE CTPATETHUECKOE TIOBEACHWE B Pa3MYHBIX CHUTYaIHsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OgJiaieHNe YHUBEPCAJIBLHBIMH PeryJissTUBHBIMH 1eHCTBHSIMU:

1) camoopranu3anus:



UCITOJIb30BaTh OMOJOTMYECKUE 3HAHUS Ui BBIABICHHUS NpoOJIeM M HUX pEIICHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIC 3a7aydl B OOpa30BATENbHON JEATEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX HPEAIIOYTECHUIH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIINH B PA3HBIX 00JACTAX
3HAHMH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHbIN U KYIbTYPHBIH yPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, HCIIOIB30BAaTh MPUEMBI pedIeKCHn
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

3) npuHATHE ceds1 U APYTruX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbie pe3ynapTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, & TAK)KE B peaIbHbIX dKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
IpeIMETHBIE Pe3yJIbTaThl MPEACTABIEHBI 10 roJaM 00yUeHHs..

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo npeamera «buonorusi» ¢ 10 knacce 1onKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KHU3HB, KJIETKa,
OpranusM, MeTaboau3M (0OMEH BEIIECTB U ITPEeBpallleHIe YJHEPTUH ), TOMe0CTas (caMOperysius),
yYpOBHEBasi  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOU3BeIEHUE  (PErmpOIYKIIHS),
HaCJIECTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
LEHTpaJibHas JI0TMa MOJeKyJIspHOW Ouoinorun), 3akonsl (I. Mennens, T. Moprana, H. 1.



Bagunosa) u yueHus (0 LeHTpax MHOT000pa3us M MPOUCXOXKICHUS KyJIbTYpHbIX pacteHuit H. U.
BagunoBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO NMO3HAHUS B OMOJIOTMU: HAOIIOACHUE U ONHCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3alus ¢ MpOBeAeHHE OHOJIOTrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLUICCTBEHHbBIE NPU3HAKA BUPYCOB, KJIETOK IMPOKAPHUOT U FYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIIETKe, (OTOCHHTE3a, IUIACTUYECKOr0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LENIbI0 00ecreueHus
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJIOTUH I PallMOHaIbHOIO
MPUPOJOTIOIB30BAHMS;

YMEHME pellaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJIHATH JTA0OPATOpHbIE U MPaKTHUYECKHe pabOThl, COOMIOAATh MpaBUia MpU
pabote ¢ y4eOHBIM U Ta00paTOPHEIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS M3 pa3jIMYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOi MH(OpMaLNK, HAYYHO-TIONMYJSPHBIE MaTEePHUalbl), ITHUECKUE ACTIEKThHl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE W YCTHBIE COOOIIeHHs, 00001as
OMOJOTUYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKUX HMCTOYHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTHBIC pe3yabTAaThl OCBOEHUS yueOHOTO nipeameTa «buomnorus» ¢ 11 knacce 1OIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBATH COJIEPKAHUE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, MOMYJISIIINS,
reHO(OH[, JBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKkHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeJyLIEHTHI, LIENH MUTaHNs, SKOJIoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

YMEHHME Wu3araThb Ouonoruueckue Tteopuu (3BomounoHHass Tteopuss Y. JlapsuHna,
CUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHajckoro), onpenensiTe rpaHHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HaHUS B OMOJIOTMU: HAOIIOJACHHWE M OMNHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX DPE3YJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJOTMUECKUX OOBEKTOB: BHJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BHUJ1000pa30BaHMs, MPHUCIIOCOOJICHHOCTH OPTaHM3MOB, JCHCTBUS JKOJIOTHUECKHX (aKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB M IOTOKA YHEPTUU B SKOCHCTEMAX, aHTPOIIOI€HHBIX U3MEHEHHI B
9KOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOr€OXMMHMYECKMX LUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHON )KU3HH C IIETBI0 00ECTICYeHHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouosorun Ui paLnKoHaAIBLHOIO
IPUPOONOIB30BAHNUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LENU MUTaHUs);

YMEHHUE BBIOJHATH JIAOOPATOPHbIE M MPAaKTHUYECKUEe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJepKaHUs, BKIIOYAONIYIO0 ICEBIAOHAYYHbIC 3HAHWUSA W3 PAa3IUYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOW HHGpOpMalMU, HAay4yHO-IOMYJSPHbIE MaTepuallbl), paccMaTpUBaTh IJI0OAIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM u@poBbie
Ne i/m OpOrpaMMbE pasi Beero Kourposbnbie IIpakTHyeckue glé p?:f oBAT e.?n)m)l e
padoThI padoThI pecypebi
bubmuorexa [JOK
. buonorns kak Hayka 2 0-5 https://m.edS(E}J.ru/7f41c292
2 JKuBble cucTeMbl M UX OpraHu3anus 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKU 6 Bronmozexa LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOkXEeHUE M MTHAMBUAYAIbHOE 5 1 bubnnorexa [HJOK
pasBUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTH U HI3BMEHUYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

ITPOTPAMME



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

11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne ni/n NporpaMMEI pas Beero Konrpoabubie  IIpakTuueckue f)]gp(al::? OBAT e.1)11>m>1 e
padoTshI padoThbI pecype
bubnmoreka [JOK
! IBOMONKOHHA OHOTOTHS d . https://m.eds;}).ruﬂf41cc74
2 Bo3HUKHOBEHUME U pa3BUTHE KU3HU HA 9 05 bubmuoreka [JOK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl U OKpyXkarolas cpeaa 5 1 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBULIEE KOJIMYECTBO YACOB I10 34 0 25

ITPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No Kosan4yecTBo yacos Jara DJIeKTpOHHbIe U (pPOBbIE
u/n Tema ypoka Beero Kourpoubusie IIpakTuueckue S oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcnl
bub6nmoreka [IOK
1 Buosorus B cucteMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupozsl. [IpakTrueckas padora
2 No 1 «Mcnons3oBanue 1 05 bubnuoreka [IOK
pa3IMYHBIX METOJIOB IIPU ' https://m.edso0.ru/863e6122
U3YYEHUU OMOJOTHYECKHIX
00BEKTOBY
3 Bbuonorunueckue cucTeMsl, 1 bubnunoreka LIOK
IPOIIECCHI U MX M3YYCHHE https://m.eds00.ru/863e6564
4 XUMHUYECKU COCTaB KIIETKH. 1 bubmmoteka IIOK
Bopa u MmuHepanbHbIe COH https://m.eds00.ru/863e674e
5 benkn. Coctas u cTpoeHue 1 bubmuoreka [IOK
0enKoB https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubmuoreka [IOK
KaTaJIUTHUYECKOH aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha mpumMepe
aMUIIa3bl WM KaTalasbl)»
bubnunorexa LIOK
! YTAeBOzEL. JIMIHAEL . https://m.edso0.ru/863e6870
8 Hyxneunossie kucinorsl. AT® 1 bubmorexa LIOK

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



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

I/ICTOPI/IH U METOAbI U3YYCHHA

bubnmorexa [IOK

J kietku. Knerodnas reopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cuctema
CTpoeHue 3yKapuoTHYECKOM
kieTku. JlabopaTopHas pabota Ne
2 «M3y4yeHue CTpOCHHUS KIETOK bubmuorexa [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKkTepHii Mol MUKPOCKOITOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIHCAaHUE»
bubnuoreka [IOK
12 (JOMeH BEIECTB M META0OM3M https://m.edsoo.ru/863e766¢
bubnunoreka LIOK
13 orocumres. Xemocumres https://m.edso0.ru/863e7c98
. bubnuorexa [JOK
14 uepretuucciuii oomen https://m.edsoo.ru/863e7aae
JKvi3HEHHBII UK KIETKH.
Jlenenue kiaeTku. MuTos.
15 JlaGopatopHas pabota Ne 3 05 bubmuoreka [IOK
«HaOnroieHre MUTO3a B KJIETKaX ' https://m.edso0.ru/863e7dc4
KOHYMKA KOpeIIKa Jiyka Ha
TOTOBBIX MUKpPOIIpEapaTax»
16 buocunTe3 6enka. Peakimst bubmmoteka IIOK
MaTpUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bubnmorexa LIOK
17 Tpancnaups — Guocumtes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HN — bu6muoreka [IOK
BUPYCHI https://m.edso0.ru/863e7540
DopMBI pa3MHOKEHUS bubmorexa LIOK
19 https://m.edso0.ru/863e81b6

OpTraHnu3MOB

https://m.edso0.ru/863e831e



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

bubnmorexa [IOK

20 Metios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.

21 OmnonorBopenue. JlabopaTopHas 05 bubmmoreka [JOK
pabota Ne 4 «M3yuenue ' https://m.edso0.ru/863e81b6
CTPOEHHUSI MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPEIapaTax»

29 NunuBuyanbHOE pa3BUTHE bub6nmoreka [IOK
OpraHM3MOB https://m.edso0.ru/863e8436

2 werercmennoonn Bu6morexa LIOK

https://m.edsoo.ru/863e86f2
M3MEHUYHUBOCTH
| oo o BuGmorera LOK
: https://m.edso0.ru/863e8878
CKpEIIUBaHUE
35 Smonncmmomer Bu6morexa LIOK
https://m.edsoo.ru/863e89a4
HacJe0BaHUs IPU3HAKOB
CueneHHoe HaclieIoBaHUE
npu3HakoB. JlaboparopHas
26 gES;;:TJ:;()SB<§\I/IA()3£:IfI{§;HHHOFO u 0.5 bubmorexa HOK
' https://m.edso0.ru/863e8c60
JUTHOPHUIHOTO CKPELUBAHUS Y
Jp030(UIIBI HA TOTOBBIX
MUKpOTpenaparax»»

27 I'eneruka nona. HacnenoBanue bubnunorexa LIOK
MPU3HAKOB, CIEIUICHHBIX C TOJIOM https://m.edso0.ru/863e8c60
N3MEeHINBOCTS.

HenacnencreenHnas
28 U3MEHYUBOCTH. JlaboparopHas 0.5 bubmorexa I[IOK

pabota Ne 6. 3yuenue
MOAU(UKAITMOHHON

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



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

M3MEHYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO psiia U
BapUAIMOHHON KPUBOM»

HaCJ'IC,I[CTBeHHaﬂ HN3MEHYHUBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 05 bubmmoreka [JOK
«AHaN3 MyTaIuil y 1po30QG Ukl ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEapaTax»
bubnunorexa LIOK
30 Teneruka uenosexa 1 https://m.edsoo.ru/863e8d78
PesepBuelit ypok. O6006111€H1E 10
31 teme «HacneacTBeHHOCTD U 1
HW3MEHYUBOCTH OPraHU3MOB)
32 Cenexnus Kak HayKa U TpoIece 1 bubmorexa [OK
https://m.edsoo.ru/863e9214
33 MeTtoabsl 1 OCTHIKEHUS 1 bu6nmorexa LIOK
CCJICKITUU PACTCHUH U )KUBOTHBIX https://m.edsoo.ru/863e9214
34 broTexHOoI0rus Kak oTpacib 1 Bbu6moteka [JOK
TIPOM3BOJICTBA https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 34 4

I[TPOT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kout I Hata 00pa3oBaTeIbHbI
/i Beero POJIbHBbIE PAKTHYECKHE  puyoyyg pa3oBareJ e
padoThI padoThI pecypcbl
1 DBOJIIOLIAS M METOBI €€ 1 bubnuorexa [JOK
H3yYEHUS https://m.edsoo.ru/863ea20e
2 Uctopust pazsutus 1 bubmuorexa [JOK
NpPEICTABICHUN 00 IBOJIOLUH https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 Mukpoososmions . https://m.edsoo.ru/863e9cle
[Tonynsamus Kak 3ieMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH. Buborexa LIOK
4 JlaGopatopuas padora Ne 1 . 05 https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JBroKymye cuibl (3JeMEHTapHbIe 1 Bbu6moteka [JOK
(aKTOpBI) SBOITIOIMH https://m.edsoo.ru/863e9da4
6 EctectBenHsbIit 0TOOp 1 €ro 1 bubnmnorexa [JOK
bopMmbI https://m.edsoo.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB
1 BUJ1000pa3oBaHMeE. Bubmmorexa [IOK
! Jlabopatopnas pabora Ne 2 . 05 https://m.edsoo.ru/863e9fde
«Omnucanue TpUCIoCOOJICHHOCTH
opraHusma 1 €€ OTHOCUTEIIbHOTO
XapakTepay
8 Hamnpasnenus n nmytu 1 bu6muoreka [IOK
MaKpOIBOIIOIIUU https://m.edso0.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNN 1
10 Wctopus xu3nu Ha 3emiie U 1

METOJIBI €€ HU3YUCHUA



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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11 ['unore3sl MponcxoXACHUS bubnmorexa [IOK
’KHU3HH Ha 3emiie https://m.edso0.ru/863ea5a6
12 PasButue xxu3Hm Ha 3eMIIe 1O bubnunorexa LIOK
apaM | [epHoaaM https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENTHLHOTO U KUBOTHOTO
13 mupa. [Ipaktuyeckas padora Ne 1 05 bubmuorexa [IOK
«M3yueHne UCKOMaeMbIX ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUH U )KMBOTHBIX
B KOJUICKITHSIX )
14 CoBpeMeHHas cuctema bubmmoreka [JOK
OpPraHu4eCcKoOro Mupa https://m.edsoo.ru/863ea48e
15 OBOIIOLUS YeIOBEKA bu6nmorexa LIOK
(anTpormorenes) https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (PaKTopsl) bubnnoreka [JOK
aHTpPOIIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLUU
YelnoBeKa
18 UYenoseueckue pacel U bubmuoreka [IOK
MPUPOJIHBIC aJIaNTAINHU YeJIOBEKa https://m.edsoo.ru/863eaea2
PesepBubIiil ypok. O6006111€HIE 1O
19 Teme «BO3HUKHOBEHME U
pa3BUTHE )XU3HU Ha 3eMiie)
20 DKOJIOTHs KaK HayKa
21 Cpenpl oOuTaHus u bubnnorexa [JOK
9KOJIOrUIecKue HaKTopbl https://m.edsoo.ru/863eafec
AOGuoTtndeckue (HakTophI.
JlaGopatopnas pabora Ne 3.
29 «Mopdonorudeckue 05 bubnuotexa [JOK

0COOEHHOCTH pacTeHUui U3
pa3HBIX MECT OOUTAHHSY.
JlaGopatopHnast pabota Ne 4.

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
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https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BnusHue cBeta Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»

bubnunorexa LIOK

23 buomiieciue daxropet . https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nonyisauuy. [Ipaktuaeckas

24 pabora Ne 2 «IToxcuér 1 0.5
IJIOTHOCTH TOMYJISIIIAIA Pa3HBIX
BUJIOB PACTCHHI»

o5 Coo01ecTBa OpraHu3MOB — 1 bu6nmoreka LIOK
OuoLeHo3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI 1 bubnuorexa [{OK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

27 3KOCUCTEMBI. DKOJIOTUYECKHUE 1 bubnuoreka [IOK
nupamuibl. CBOMCTBA SKOCHUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 IIprponHbIE SKOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rinobanpHas 1 bubmuoteka [IOK
IKOCHCTEMA 3eMITH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubmuoreka [JOK
onochepsr https://m.edso0.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubmuoreka [IOK
4eJI0BEYEeCTBA https://m.edso0.ru/863ebale
PesepBHbIit ypok. O60011eHNE

34 teMbl «Coo011ecTBa u 1
IKOJIOTHYECKHUE CUCTEMBI)

OBILIEE KOJIMYECTBO YACOB I10 34 25

[TPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




Y4eOHOoe 1 yueOHO-MeToAnUYeCcKoe o0ecnevyeHue.

. Harypanbabie 00beKThI (TepOapuu, KOJIJISKITHH )

. MUKpOCKOIIbI, KOMIIJIEKTHl MUKPOIIPENapaToB

. O0BeMHBIE MOIETHA

. Habops! myisixeit

. [Ipubopsl paznaTtounslie (Jiyna py4Hble, MUKPOCKOIIBI)

. Ilocyna v npuHaAIEKHOCTH 7S OIIBITOB

. [TeyaTHbie mocoOus (KOMIUJIEKTHI TAOJIHII)

. DKpaHHO-3BYKOBbIE cpe/cTBa 00yueHus (yueOHble BUICO(DUITbMBI)

. MynbTuMeuitHbIe CpecTBa OOYICHHS (KOMIAKT-TUCKH )

DJIeKTPOHHbIe 00pa3oBaTe/ibHbIEe pecypchl

1. buonorusi, xumus, s3KoJa0THs: MeXnpeaMeTHbIN HHTETpUpOBaHHbIN Kypc. - M.: OO0
«Pu3uxony, 2017. — YuebHoe

AIEKTPOHHOE U3JIaHHE.

2. buonorus: 6-11 knacc. JlaboparopHsiii mpakTukyM. 4.1-2. — M.: PecriyOnukanckuii
MynbTUMeAnaneHTp, 2018. — Yuebnoe

AIIEKTPOHHOE U3JaHHE.

3. buonorusi: Anaromus u pusuonorus yenoneka; 9 kiacc. U.1-2. — M.: 3AO «IIpocsemenue-
MEJINUA»; «HoBbI# qucK»,

2016. — MynbpTuMenuiiHoe yueOHOe U3/IaHuE.

4. buorexnonorus. - M.: 3AO «HoBsriit nuck», 2015. — YueObHOE 371€KTPOHHOE U3IaHHE.
34

5. OtkpsiTas 6uonorus: Bepcus 2.6. / Mamonrtos JI.1., mox pen. k.60.1. A.B. Martanuua. — M.
000 «Dusukon», 2017. —

Y4eOHOoe IICKTPOHHOE U3/IaHuE.

6. [Tonroroska k EI'D no 6uonoruu: [onusrit Habop TpenaxepoB. — M.: OO0 «DPU3UKOHY,
2016. — YdeOHOE JIEKTPOHHOE

U3JIaHue.

7. Oxomorust. 4.1-2. — M.: MockoBckuii ['ocyapcTBEHHBII HHCTHTYT DJIEKTPOHUKHU H
MaremaTtuku, 2018. - YueOHoe

AIIEKTPOHHOE U3JaHHE.

8. Oxomnorus: O6pa3zoBaTenbHbIi KoMIuieke. 10-11 knace / o pen. A.K. Axnebununa, B.1.
CusormnaszoBa. — M.: 3BA0 «1Cy;

Hpoda, 2018. —

YueOHoe 3JIeKTPOHHOE H3/1aHKe.

9. https://www.yaklass.ru/

10. https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/

11. https://fioco.ru/mpumepsi-3agau-pisa

12. http://skiv.instrao.ru/bank-zadaniy/

13. https://fg.resh.edu.ru/

14. https://media.prosv.ru/

Y4yeOHO-MeTOANYECKHE TOCOOHUSs

1. Aitna @., Kaitrep /. CoBpemenHas renetuka. B 3-x romax. — M.: Mup,2016.

2. Anexcees C. B., I'pyznesa H. B., I'ymuna 3. B. Dxonornyeckuii NpakTHKYM IIKOJbHUKA:
VYueb. mocobue s yqanmxcst

(OnexTUBHBIN KypcC Ui cTapIiiel npoguibHOH mKoukl). - Camapa: @enopos: YueOHast
nurteparypa, 2017. - 304 c.

3. AnacracoBa JL.I1. CamocrositenbHas paboTta ydanmxcs no odmeit ouonorun: [Tocobue ams
yuurens. — M.: IIpocsemenne,

2015-175c.
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4. baryes A.C., I'ynenkoBa M.A., Enenesckuii A.I'. u np. buosnorus: bonpoi cripaBoYHUK 11
IIKOJIbHUKOB U

MOCTYMAIONIMX B BY3bl. - M: lpoda, 2018.

5. BanoBas M.A., CokonoBa H.A., Kamenckuii A.A. buosnorus: Ilonublii Kype
0011e00pa30BaTEIbHON CPEIHEN IIKOJIBL:

YyebHoe mocobue /ISl MKOJIBHUKOB U aOUTYpreHTOB - M: Dk3ameH, 2017. - 448 c.

6. Boponnos H.H., Cyxopyxkosa JI.H. DBosronust opranndeckoro mupa ((haxyabTaTUBHBIH
Kypc): YuebHoe nocooue s 10-

11 xnaccoB cpennelt mkomasl. — M.: Hayka,2017.

7. Boiconkas JI.B., 'maroneB C.M., Jdpmvimun I'.M. u np. /Tlox pea. B.K. lllymckoro u ap.
O6mas 6uonorust: Yue6. s 10—

11-x k1. ¢ yrimy6:1. u3yd. 6mosoruu B mkojie — M.: [Ipocemnienune,2017.

8. I'pun H., Crayr V., Teinop /. buonorus. B 3-x tomax. — M.: Mup,2018.

9. XKepebrora E.JI. buonorus B cxemax u tTadnunax: [locodue 11t MIKOILHUKOB U
abutypuentos - CII6: Tpuron, 2018. - 128

c.

10. Kamenckuit A.A., Kpuckynos A.E., [laceunnk B.B. O6mas 6uonorus. 10-11 kmacc: yue0.
JU1s o01eo0pa3oBar.
Yupexnaenuii — M.: Ipoda,

2018. - 367 c.

11. Koznosa T.A., Kyaumenko B.C. buonorus B Tabimnax: 6-11 xmaccer: CripaBoyHoe mocoowue. -
M: lIpoda, 2016. - 240 c.

12. Jlemeza H.A., Kamitox JI.B., JIucos JI./l. buonorus B Borpocax u oTBeTax. - M.:
Ponp.2017. — 496¢.

13. MamonToB C.I'. buonorus: [Tocobue st mocTynaromux B By3sl. — M.: Bricias
mkoja,2017.

14. TTaBnoB U.10., Baxuenko /I.B., Mocksuue /J{.B. buonorus. I[locobue-penerntop st
MOCTYMAIONINX B BY3bl. — POCTOB -
Ha - Jlony: ®enukc. —2018. — 576¢.

15. PyBunckuii, JI.B., B.K. lllymuoi, I'.K. Jdpmviur. O6riast Ouonorus. Yue6. mist 10-11 k.
HIK. ¢ yriryOs1. u3yd. ounomorun/
36
— M.: [Ipocsemenue, 2017.

16. CuBornazos B.U., [Taceunuk B.B. buosnorus: I[Iporpammsl anekTuBHbIX Kypcos: 10-11
kiaccel: [IpodunbHoe 00yueHue -
M: [Ipoda, 2016 - 12c.

17.Copsirun C.®. buonorus: [loaroroska k EI'D: YueOHno-meTonnueckoe nocodue - CapaTos:
JIunei, 2016. - 128 c.

18. [lananenoxk E.C., Kammok JI.B., JIucos H./I. Tectsl mo 6uonoruu. — M.: Poned, 2015. —
384c
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