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IHHOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMMbl MO OHUOJOTMH TEOPETUYECKYI0 OCHOBY [UJIsl OMpEENICHUs MOAXOAO0B K (HopMHpOBaAHUIO
comepkaHusi  yuyeOHOoro mpeamera  «bwonorms»  coctaBunmu:  KoHIenTyambHble mojoxkeHus DPIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH €N, COAEp)KaHUs, PE3ylbTaTOB OOy4eHHsA U TPEOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB,
MOJIOKEHUsI 00 OOMMX IeNnsX M MPHUHIUIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro OOIIero
obOpazoBanusi B Poccmiickoit denmeparuu, a Takke IMOJOKEHUA O creruduke OWONOTuH, €€ 3HAYCHWHM B TO3HAHUU >KUBOU
OpUpOAbl U OOECHEeUEHUH CYIIECTBOBAaHUS YeIOoBeuecKoro oobOmectBa. CoOriacHO Ha3BaHHBIM TIOJIOKEHUSM, OIPEIEICHbI
OCHOBHbIE (DYHKIIMH ITPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu NaéT MpeicTaBiICHUE O LeNsx, 00 oOmied crpateruu OOy4YeHHSs, BOCIUTAHUS W Pa3BUTHS
oOydaromuxcst cpeJlcTBaMu ydyeOHoro mnpeamera «buosiorus», omnpenenser o00s3aTeNIbHOE MPEIMETHOE COJEp)KaHUE, €ro
CTPYKTYpY, pacnpelesieHne Mo pasjesiaM U TeMaM, peKOMEHAyeMYI0 MOCJIEeI0BaTEIbHOCTh U3yUeHUsl yuyeOHOro Marepuasa C
y4€TOM MEXIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBs3€Hd, JIOTMKH 00pa3oBaTEIbHOTO IPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcs.

B mnporpamMme mo OHOMIOTMM TaKXe€ YUYUTHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM U
MpEeIMETHBIM pe3yJibTaTaM 00ydeHHs: B (DOPMUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IO3HABATEIbHOW AESITEIbHOCTH/YUECOHBIX
JEUCTBUN 00YyYarOLIUXCs IO OCBOCHUIO COIEpKAHUsI OMOJIOTHYECKOr0 00pa30oBaHusl.

B mporpamme no 6uosoruu (10—11 xmaccel, 6a30BbIil ypOBEHb) peaJM30BaH MPUHLKI MPEEMCTBEHHOCTH B HM3yYEHUU
Ouosnoruu, Onarojapsi 4emMy B HEW NpPOCMaTpUBAeTCS HANpPABICHHOCTh HA PA3BUTHE 3HAHUMU, CBSI3aHHBIX C (POpMUPOBaAHUEM
€CTECTBEHHO-HAYYHOTO0 MHUPOBO33PEHUS, LIEHHOCTHBIX OPUEHTALMNA JUYHOCTH, 3KOJOTHMUECKOTO MBIIUICHHUS, MPEACTABICHUA O
3I0pOBOM OOpa3e KU3HU U OepeXHbIM OTHOUIEHHMEM K OKpY’Kawlled npupoaHou cpene. [loaTomy Hapsay ¢ HU3ydyeHUEM
0011eOMOIOTUYECKUX TEOPHid, a TAK)KE 3HAHUN O CTPOCHUH JKMBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAOIINX
B HUX MPOIECCOB B MPOrpaMMe M0 OMOJIOTUHN YEICHO BHUMAHUE MCIIOIh30BAHUIO TTOJYYCHHBIX 3HAHUI B MTOBCETHEBHON JKU3HU
JUISL pelieHus TPUKIAJHBIX 3aJad, B TOM 4YHuCJe: NPOQUIAKTUKU HACJIEICTBCHHBIX 3a00J€BaHUN YEJIOBEKa, MEIHUKO-
TeHETUYECKOT0 KOHCYJIbTHPOBAHUS, OOOCHOBAHUS HKOJIOTHUYECKH IEIeCOO0Pa3HOTO TMOBEACHUS B OKpPY)KArOIMIeW MPUPOAHOMN
cpele, aHalv3a BIMSHUSA XO3SUCTBEHHOW NIESITENIBHOCTH YEJIOBEKA HA COCTOSIHUE MPHUPOJHBIX U HCKYCCTBEHHBIX AKOCHCTEM.
VYcunenne BHUMaHUS K TPHUKIAJAHONW HAMPABICHHOCTH Y4yeOHOro mnpeameTra «buonorus» MNpoaMKTOBAaHO HEOOXOJAMMOCTHIO
oOecrieueHns YCJIOBHM JIS pelieHUusT OJHOW W3 aKTyaJbHBIX 3aJad IIKOJLHOTO OMOJIOTMYECKOro OOpa30BaHUS, KOTOpas
npeanonaraer GoOpMHpPOBaHHE Y OOYYaIOIIMXCA CHOCOOHOCTH aJalTHPOBATHCS K M3MEHEHHMSIM JTUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHpA.



buonorus Ha ypoBHe cpeaHero oOuiero oOpa3zoBaHus 3aHMMaeT BaxkHOe MmecTo. OHa obecneunBaeT (OpMUpOBAHUE Y
oOydJarommxcsi TMPEACTaBICHUN O HAyYHOM KapTHHE MHpaA, pacIIUpsSeT W 0000IaeT 3HAHUS O >KWUBOW mpupomae, e€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OPraHU3aLMU U 3BOJIIOLINH, CO3/1AET YCIOBU JUISl: TIO3HAHUS 3aKOHOB KUBOW IPUPOJBI,
dbopmupoBanus (PYHKITMOHAIEHOH TPAaMOTHOCTH, HAaBBIKOB 30pOBOTO M 0Oe30macHOro o0pasza KU3HH, HKOJIOTHYECKOTO
MBIIUIEHUS, ICHHOCTHOTO OTHOUICHUS K dKUBOW MPUPOJIEC U YETIOBEKY.

Bonbiioe 3HaueHue OMOJIOTUS MMEET TaKKe JUIsl PELICHUS] BOCIMUTATEIBHBIX M Pa3BUBAIOIIMX 33Jlad CPEIHEro OOIIEro
oOpa3oBaHMs, conuanu3aluu oOywaronmxcsa. M3ydenwe Ouonorun obOecrieyrMBaeT yCiIoBHS A (hopMHpOBaHHUS
MHTEJUICKTYaJIbHbIX, KOMMYHUKAIIMOHHBIX U UH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpbI, CIOCOOCTBYET HMHTETpaIluu
OMOJIOTUYECKUX 3HAHUW C TPEJICTABICHUAMM U3 JPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (DM3UKU, XMMUU U Teorpaduu.
Ha3BanHbIe 10I0XKEHUS O TPeIHa3HAYCHUN Y4eOHOro peaMeTa «bruosorusy coCTaBUIN OCHOBY JUIsl ONIPeIeNIEHUs TI0JIX0/I0B K
0TOOpPY U CTPYKTYPUPOBAHUIO €TI0 COJIEPKAHUS, PEJICTABIIEHHOTO B IIPOrpamMMme Mo OHMOJIOTHH.

OT60p conepskanus yueOHoro npeameta «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIIEH C MO3UIMKN KyJIbTYpOCOOOPa3HOTO
MO/IX0/1a, B COOTBETCTBUU C KOTOPHIM 00YyUaromuecs A0HKHbBI OCBOUTh 3HAHUS U YMEHUS, 3HAUUMbIe 17151 opMUpoBaHUs 001Ien
KyJbTYpbI, ONpPENESAIOIINE aJeKBAaTHOE NOBEACHUE YEJIOBEKa B OKPYJKAIOIIEW MPUPOJHON cpene, BOCTPeOOBAHHBIE B
MOBCEIHEBHON JKM3HU W MPAKTUYECKOU aesTenbHOCTH. (Ocoboe MecTo B ITOM CHUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTHI
COJICpKaHMsI, KOTOPhIE CIY>KAT OCHOBOM Jyisi ()OPMUPOBAHUS MPEICTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHE
MHpa U LICHHOCTHBIX OPUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIIUX T'YMaHU3AlUA OUOJIOTUUECKOTO 00pa30BaHUsl.

CTpyKkTypupoBaHUE COJAEpX aHUs Y4YeOHOro Marepuaisa B MporpaMMe MO OHOJIOTMM OCYUIECTBIEHO C YYETOM
MPUOPUTETHOTO 3HAUCHHS 3HAHUU OO0 OTIWYUTENBHBIX OCOOCHHOCTSAX >XMBOM NPHUPOJBI, O €€ YPOBHEBOW OpraHu3aiuu U
ABOJIONMHU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro mpeamera «bUOiorus BbIIEIEHBI CICAYIONINE COJIePHKATEIbHbIC
nunun: «buonorus kak Hayka. MeTonbl Hay4dHOro mo3HaHus», «KieTka kak Ouosiormueckass cuctemayn, «OpraHum3m Kak
Oounonoruyeckas cucreMa», «CuctemMa ¥ MHOToOOpa3re OPraHuueCcKOro MUpay, « IBOJIONUS KUBON MPUPOIB), « IKOCUCTEMBI
MPUCYIIUE UM 3aKOHOMEPHOCTI.

Ilens wm3yuenuss ydyeObHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJAJICHHE OOYYAIOIMIMMHCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKITMOHAJIBHON OpTraHM3aIliH )KUBBIX CUCTEM PA3HOTO paHTra U MPUOOpPETEHWE YMEHUM MCTIOIb30BaTh ATU 3HAHUS
JUTSI TPAMOTHBIX JICUCTBHM B OTHOIICHUH OOBEKTOB KUBOM MPUPOJIBI M PEIIECHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JocTixkeHue uenu u3ydeHust yudeOHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHE OOECHEUYHMBAETCS pELICHUEM
CHEAYIOIIMX 3a1ay:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl 3HAaHUN 0 OMOJIOTUUECKUX TEOPHUAX, YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX,



IpaBUIaX, CIyXallluX OCHOBOW a1 ()OPMHUPOBAHMS MPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHUHE MHpa, O METOAAX
HAyYHOTO TO3HAHMSI, CTPOCHUU, MHOTOOOPAa3Uu U OCOOEHHOCTSX KMBBIX CHUCTEM Pa3HOTO YPOBHS OPTaHU3AlMU, BBIAAIOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUH;

dbopMupoBaHHE y 00yJarOIIMXCS TO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MpoOIlecce aHaIHu3a
JaHHBIX O MyTSX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3TJISAOB, UACH U MOAXOAOB K M3YyUYEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allNy;

CTaHOBJICHHE Yy OOydYarommxcs oOmeld KyabTypbl, (DYHKIMOHAILHOM TPaMOTHOCTH, Pa3BUTHE YMEHHH OOBICHATH U
OLICHUBATH SIBJICHUS OKPYXAIOLIEr0 MHpa *XUBOW MPUPOAbl Ha OCHOBAHWU 3HAHUN U OINbITA, MOJIYYEHHBIX NPU H3YYEHUU
OHOJIOTHH;

dopMupoBaHHE Yy O0OyYaroIMXCS YMEHUM WUIIOCTPUPOBaTh 3HAYEHHE OMOJOTMUECKUX 3HAHUW B IPAKTUYECKON
JESITEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHH U arpoONOTEXHOJIOTUH;

BOCIUTaHHE YOEKIEHHOCTM B BO3MOXHOCTH IIO3HAHHUS YEJOBEKOM >KMBOW MPHUPOJABI, HEOOXOAMMOCTH OEpEeKHOIro
OTHOILIEHUS K HEH, COOJIIO/IEHUS] ITUUECKUX HOPM MPU MPOBEACHUN OMOJIOTMYECKUX UCCIIEIOBAHNM;

OCO3HaHWE LEHHOCTH OMOJOTMYECKUX 3HAHWM JJIS MOBBIIIEHUS YPOBHS 3KOJIOTMYECKOW KYyJIbTYpPbI, IS (HOPMUPOBAHMS
Hay4YHOT'O0 MHUPOBO33pPEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUH B MMOBCETHEBHOM KM3HU ISl OLEHKH MOCIEACTBUN CBOEH AESITENBHOCTH 10
OTHOIIICHUIO K OKPY>KaroIel cpesie, COOCTBEHHOMY 3710pOBbI0, 000CHOBaHUE U COOJTIOZIeHE Mep MPOGUITAKTUKH 3a00JICBAaHU.

B cucreme cpennero oobmero oOpasoBaHusi «buonorus», uydaemas Ha 0a30BOM YpPOBHE, SBISIETCS 00s3aTeNIbHBIM
y4eOHBIM IPEIMETOM, BXOJIAIIMM B COCTaB MpeAMETHON 00sacTu «EcTeCTBEHHO-HAYYHBIE TPEAMETHI».

Jlist u3yuenust OMonoruu Ha 6a30BOM YPOBHE CpeIHEro ooiiero oopazoBanusi otBoautcs 68 yacos: B 10 knacce — 34 ydaca
(1 gac B Henenmo), B 11 kimacce — 34 yaca (1 gac B Henemio).

COIEPXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiornst Kak HayKa.
buonorus kak Hayka. CBs3p OWONOTHMU C OOIIECTBEHHBIMH, TEXHHUYECKUMH W JPYTMMH E€CTECTBEHHBIMU HayKaMH,
bunocodueit, STUKON, 3CTETUKON U TTpaBoM. Posib Orosoruu B hOpMUPOBAHUM COBPEMEHHOW HaydHOUM KapTUHBI Mupa. Cuctema



OMOJIOTUYECKUX HaYK.

Metoasl TO3HaHMS OKMBOW TNpUPOABl (HAOMIONEHWE, OKCIEPHUMEHT, ONUCaHhe, W3MEpeHue, Kiaccupukamms,
MOJICIIUPOBAHUE, CTATHCTHYECKAss 00pabOoTKa TaHHBIX ).

JemoHcTpanum:

[Toprpetsr: Y. Hapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTOobl TO3HAHUS JKUBOW ITPUPOIBD).

JlabopaTtopHble M NpakTHYecKHe padoThbl:

[Ipaktuueckas padora Ne 1. «/cronb3oBaHue pa3IMUHbIX METOJOB MPU U3YUYEHUU OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3aIMs.

JKusbie cucreMsl (OMOCUCTEMBI) KaK MpeaIMET U3ydeHus 0Moaoruu. OTandre KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPO/IBL.

CpoiicTBa OmocucTeM M UX pa3HOOOpaszue. YPOBHM OpraHM3allMid OMOCUCTEM: MOJIEKYJISIPHBIN, KIETOYHBINH, TKAaHEBBIH,
OpPraHU3MEHHbIH, MONMYJISAMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTre0IIeHOTUYECKHIT ), OnochepHbIH.

JleMmoHcTpanuu:

Tabmuupl 1 cxeMbl: «OCHOBHBIE TPU3HAKH KU3HU», « Y POBHH OPTaHU3ALUU KUBOM NPUPOIBI.

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. XumMuuyeckuii COCTaB U CTPOCHHUE KIECTKH.

XHUMHUYECKUI COCTaB KJIETKH. XUMHUYECKHE BJEMEHTBhI: MaKpO3JIEMEHTHI, MHUKpPOAJIEMEHThl. Bojga u MuHepaibHbIC
BEILIECTBA.

OyHKIMU BOABI U MUHEPAJIbHBIX BEIECTB B KieTke. [lognepxanue ocMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre 0eIKOB. AMUHOKHCIOTBHI — MOHOMEpHI OenkoB. HezameHnmble U 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEJIKOBON MOJIEKYNbl (TMepBUYHAsl, BTOPUYHAs, TPETUYHAs M UYETBEPTUUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buomornueckue QyHKIuu OEIKOB.

depmeHTHl — Ounosiormueckue karanu3atopbl. CTpoeHue (epMeHTa: aKTHBHBIM IIEHTP, CyOCTpaTHas CHEeUU(PUIHOCTS.
Kodepmentsl. Butamunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTaalu3aTOPOB.

VYrneBoapl: MoHOcaxapuabl (TIIOKO3a, pub03a W JAE30KCHpHO03a), nucaxapuiibl (caxaposa, JIaKT03a) W IMOJIMCAXAPHJIbI
(xpaxma, TJIMKOTeH, LeJUTI0J03a). buonornueckue GyHKIUU YTII€BOJIOB.

Jlunuasl: Tpuriuuepuasl, Gochomunuasl, crepouasl. I'uapodunsHo-ruapododHbie cBolcTBa. buonornueckue GyHKIUU
munuaoB. CpaBHEHUE YTIIEBOA0B, OCIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPIHH.

Hyxneunossie kuciotel: JJHK n PHK. Hykneotunsl — MoHOMEphl HYKJIEMHOBBIX KHUCIOT. Ctpoenne u Qynkuuu JITHK.



Crpoenue u pynkuun PHK. Bunst PHK. AT®: ctpoenue u GyHKIHN.

HuTtonorusi — Hayka o kieTke. Kierounas Teopusi — mpumep B3auMOJEHUCTBUS HJeH W (PAKTOB B HAYYHOM MO3HAHHH.
Metoapl n3y4eHus KIETKH.

Krnetka kak nenoctHas xuBasi cuctema. OOmire mpu3Haky KIETOK: 3aMKHYTasi HapyxHas memOpana, monekynbl JJHK kak
IreHETUYECKUI anmnapar, CUCTeMa CUHTEe3a Oeka.

Tunel KIETOK: 3yKapuOTHYECKass U Mpokapruothyeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTUYECKOM KieTKd. KierouHas
cTeHka Oakrepuii. CTpoeHHE 3yKapuOTHIECKON KIeTKH. OCHOBHBIC OTJIMUUS PACTUTEIIBHON, YKUBOTHOU U TPUOHOM KIICTKHU.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKa, IIMKOKamukc, ux ¢yHkuuu. [lnasmatudeckas memOpaHa, e€
cBoiictBa u ¢yHkuuu. l{urommazma u e€ opradounsl. OnHomeMOpanHbie opraHouabl kietku: JIIC, ammapat ['onbikwy,
nu30coMbl. [10oJTyaBTOHOMHBIE OpraHOUAbI KJIIETKU: MUTOXOHJIPUH, TUIACTUABL. [IporcxoxaeHne MUTOXOHIPUNA U TU1acTh. Bubl
mwiactua. HememOpaHHbIe OpraHOWbl KJIETKH: PUOOCOMBI, KJICTOYHBIM IIEHTpP, LIEHTPUOJU, PECHUUYKHU, KIYTUKU. DYHKIUU
OpraHouJ0B KJIETKU. BritoueHus.

SAnpo — perynstopHbiii 1eHTp kieTku. CTpoeHue snpa: sifepHas 000JI04Ka, KapuoIlia3Ma, XPOMATHH, SJIPBIIIKO.
XPpOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JleMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
K. M. bap.

Huarpammel: «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B HEKHUBOU MpUpoAe», «Pacrpenenenne XUMUYECKUX JIEMEHTOB B
KUBOU MPUPOLIEN.

Tabmuubr u cxemsl: «llepumomuyeckas TabiauIla XMMHYECKUX 3JIEMEHTOBY», «CTpoeHUE MOJIEKYJbl BOAb», «brocuHTe3
oenka», «CtpoeHue MoJiekyisl 0enka», «Ctpoenue pepmentay, «Hyknennobie kuciotel. JJHK», «Ctpoenune monekynst ATDy,
«CtpoeHue 3yKapHOTUYECKON KIETKW», «CTpoeHue >KUBOTHOM KIETKW», «CTpPOCHHE pPaCTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKW», «CTpoeHue A/ipa KIETKN», « Y TIAEBOAbD, «JIMIuIbD.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, OOOpYyJOBaHME MJisi MPOBEACHUS HAOIOJEHUMN, W3MEpPEHHH, HKCIEPUMEHTOB,
MUKPOIpEenapaThl paCTUTEIbHBIX, dKUBOTHBIX M OAKTEPHUAIbHBIX KJIETOK.

JlabopaTopHbie U NpaKkTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 1. «M3ydyeHue KaTaIMTUYECKONH aKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe aMUJIa3bl WIIM KaTanas3bl)y.

Jlaboparopnass padota Ne 2. «l3yueHue cTpoeHMs] KIJIETOK pPACTEHUM, KUBOTHBIX W OaKTEpUil MOJ MHUKPOCKOTIOM Ha



TFOTOBBIX MUKPOIpPENapaTax U UX ONMUCAHUEY.

Tema 4. ’KusHenessTeIbHOCTb KJIETKH.

OOMeH BeliecTB, WK METaboau3M. AcCCUMUIIALMS (IUTACTUUECKU OOMEH) U JUCCUMIIISIIUS (PHEPreTUUeCKuidi 0OMEH) —
JIB€ CTOPOHBI €IUHOTO Tpoliecca MeTadonu3Ma. Posib 3aKOHOB COXpaHEHUs BEUIECTB U SHEPTUU B IOHUMAHUU METa00IM3MA.

Tunbl oOMeHa BelecTB: aBTOTPOGHBINA U reTepoTpodHbIA. Ponb epMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUN YHEPTHU B
KJIETKE.

dotocunTe3. CBeToBas u TeMHOBas (a3wl hoTocuHTe3a. Peaknmu potocunaTesa. I dexTuBHOCTH HOTOCHHTE3a. 3HAUCHUE
dboTocuHTe3a I KU3HU Ha 3emuie. BiusiHue ycnoBuil cpeibl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIMICHUS €r0 MPOITYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUIA.

XeMOCHHTE3. XEMOCUHTE3UPYIOIIHE OaKkTepun. 3HaUCHUE XEMOCHUHTE3a JJIs1 AKU3HU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B KieTke. PaciiernuieHue BeliecTB, BbIICIEHUE U aKKyMYJIMPOBAaHUE SHEPIUU B KIIETKE. DTarbl
sHepreTuueckoro obmeHa. [mmkonu3. bpoxenue u ero Buiel. KucinoponHoe okucieHHE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunupoBanue. IPHEeKTUBHOCTH IHEPIrETUIECKOTO OOMEHA.

Peaknuu matpuuynoro cunresa. 'enetnueckas unpopmanus u JIHK. Peanuzanusa renetudeckoil nHpopmManuu B KIETKE.
['enetnueckuii koa u ero cBoiictBa. Tpanckpunuus — Marpuusblid cuHTe3 PHK. Tpancnsuus — OuocuHTe3 Oenka. DTambl
TpaHcisuu. KonupoBanue aMuHOKHUCIOT. Ponbs prubocom B OnocuHTe3e Oenka.

Heknerounsie popmbl xku3Hu — BUpychl. Mctopust otkpeiTus BupycoB (. M. MBanoBckuit). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOTO LHKJIa BUPYCOB. bakrtepuodaru. bone3nu pacTeHuil, >KMBOTHBIX M YE€JIOBEKa, BbI3bIBa€MblE BUpycamH. Bupyc
nmmyHoieuiuta yenoseka (BUY) — Bo3oyautens CIIM]la. OGpaTHas TpaHCKpumius, peBepTaza u uHTerpasa. [Ipodunakruka
pacnpocTpaHEeHUsl BUPYCHBIX 3a00JIEBAHMI.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tumbl muTaHus», «MeTtaboau3zm», «MHUTOXOHIPHUN», « DHEPTECTHUCCKUN OOMEH», «XJIOPOILIACTy,
«Dortocuntes», «Ctpoenue JIHK», «Crtpoenme u ¢yHKIIMOHMpOBaHHWE TeHa», «CuHTe3 Oenka», «['eHeTHYecKui Koy,
«Bupyce, «baktepuodarny, «Ctpoenue u xxkusHeHHbIN nuki Bupyca CITM][{a, 6akrepuodaray, «Permmxkarus JTHK.

Oo6opynoBanue: moaenu-anrumkanuu «Ynpoenne JIHK u tpanckpummmsy, «buocuntes Oenka», «CTpoeHUE KIETKWY,
mozenb cTpykrypsl JJHK.

Tema S. PasMHOKeHUe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounbi muki, wid KuU3HEHHbIM 1K kieTku. WMHtepdaza m mutos. Ilpoieccwl, mporekarmiue B HHTEpdase.



Pernmukanus — peakius matpuunoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HabOp — KapuoTuil. {uniaouaHbiil u
rarjIouIHbIA XPOMOCOMHBIE HaOOpbl. XpoMmaTujbl. [[UTOnOrMYEeCKuEe OCHOBBI Pa3MHOXKEHUS U WHAWBUIYATBLHOTO Pa3BUTHS
OPTraHU3MOB.

Jlenenue kinetku — Muto3. Ctaguu muto3a. [Iporiecchl, mpoucxoAsiue Ha pa3HbIX CTaIUSIX MUTO3a. BHOJIOTMYeCKU CMBICIT
MHTO3A.

[Tporpammupyemasi TuOeIh KJISTKH — aroITo3.

dopMbI pa3MHOKEHUS OPTaHU3MOB: OecIonoe 1 mojioBoe. Buapl 6ecmonoro pa3MHOKEHHUS: JISJICHUE HAIBOE, TTOYKOBAHHE
OJIHO- ¥ MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUe, BEreTaTUBHOE pa3MHOXKeHUe. VICKycCTBEHHOE KJIOHMPOBAHUE OPraHU3MOB, €TI0
3HAYEHHUE IS CEJICKLUH.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu meiiosa. [Iporeccsl, mpoucxoasiime Ha cTaausx Meiio3a. IloBeaenue xpomocoM B mMeriosze. Kpoccunroaep.
buonornueckuit CMbICI ¥ 3HAYEHUE MEWO03a.

['ameTorenes — mporecc 00pa3oBaHMsS TMOJIOBBIX KJIETOK Yy JKMBOTHBIX. [lOJIOBBIE jKejie3bl: CEMEHHUKU W SUYHHUKHU.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30ul, SUIEKIIeTKa) — ciepMaToreHe3 u oBoreHe3. OcoOeHHOCTH
CTPOEHMS SULEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [laprenorenes.

NuauBuyanbHOE pa3BUTHE (OHTOreHE3). OMOPHOHAIBHOE pa3BUTHE (AIMOpUOTeHe3). DTanbl SMOPUOHAILHOTO Pa3BUTHS Y
MMO3BOHOYHBIX KUBOTHBIX: IPOOJICHHE, TacTpyJIslus, opranorenes. [loctamOpuonansHoe pa3BuTue. TUITBI TOCTIMOPUOHAILHOTO
pa3BUTHUS: TIpsIMOE, HempsMoe (JIMUMHOYHOE). BnusHue cpeapl Ha pa3BUTHUE OPraHU3MOB, (HaKTOPbI, CIIOCOOHBIC BHI3HIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 HBETKOBOTO PACTEHUS: CTPOEHUE CEMEHU, CTAIUHA PA3BUTHA.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DOpMBbI Pa3MHOKEHHUS OpPraHU3MOBY», «J/[BOWHOE OIJIOIOTBOPEHUE Yy IIBETKOBBIX PACTEHUI,
«BeretatuBHOE pa3MHOXKEHUE pacTeHui», «Jlenenue kierku Oakrepuit», «CTpoeHHE TIOJNOBBIX KJIETOK», «CTpoeHue
xpoMocombly, «Kiterounsiii ukim», «Pemmukanus JJHKY, «Muto3y, «Menos», «IIpssMoe n Henpsimoe pa3BuTue», «l aMmeToreHes
Yy MJIEKOIUTAIOLIUX U YeJIOBeKa», « OCHOBHBIE CTAIUX OHTOTECHE3a».

OO6opynoBanne: MUKPOCKOII, MUKporpernapaThl «CriepMaTo30HIbl MIICKOIUTAIOIIETO», «SIHIeKIeTKa MIECKOMUTAIOIIETOY,
«KapnoknHe3 B KIETKAaX KOpEIIKa JIyKa», MarHuTHas MoJelb-amuiukanus «Jlenenue knerkm», moaens [HK, monensb
MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:



JlabopatopHas pabota Ne 3. «HaOmroienne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOIIpErapaTax.

JlabopatopHast pabota Ne 4. «3ydeHne cTpOCHHUS MOJOBBIX KIETOK HAa TOTOBBIX MUKPOTIPEIIapaTax.

Tema 6. HacsieACTBEHHOCTh 1 U3BMEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amauu reneTuku. Mctopust pa3BuTHs reHETUKU. POJib IIUTONOTUU U 3MOPHUOJIOTHU B CTAHOBJICHUU T'€HETUKU.
Bxrag poccuiickux u 3apyOeKHBIX YIEHBIX B PA3BUTHE TCHETUKU. METObI TEHETUKU (THOPUIOIOTMYECCKUH, IIMTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHeTH4YeCKUil). OCHOBHBIE TEHETHYECKHE TOHATUA. [eHeThueckas CHUMBOJIMKA, MCIOJb3yeMas B CXeMax
CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HacJEeJOBaHMsS MPU3HAKOB, ycTaHoBieHHble [. Mennenem. MoHOTMOpUIIHOE CKpEIIMBAHHUE. 3aKOH
eAMHO00pa3usi THOPUAOB MepBoro nokosieHus. [IpaBuino 1OMUHUPOBaHUS. 3aKOH paclICIUIEHUs MPU3HAKOB. [ UIIOTE3a YHCTOTHI
rameT. [lonHO€E M HenmoJIHOEe TOMUHUPOBAHUE.

JuruOpuaHoe cKpenBaHie. 3aKOH HE3aBUCUMOTO HacJeI0BaHUs MpU3HaKoB. [{uToreHeTrnueckue OCHOBBI TUTHOPUTHOTO
CKpEIlUBaHUsA. AHalM3UpyoUlee cKpenBanue. Vcnoib30BaHue aHATU3UPYIOMIETO CKPELIMBAHUS JJIsI ONPEACIICHUSI T€HOTUIIA
ocoou.

CuermieHHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mo CcCIEIUIEGHHOMY HacieAoBaHUI0 reHoB. Hapymienue
CLECTUICHUS T€HOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTMYEeCKnE KapThl.

['enernka mona. XpoMOCOMHOE ONPEAEIECHHE T0Ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. | 'OMOTraMeTHBIE U TETEPOTaMETHBIE
opranusmebl. HacrienoBanve npu3HakoB, CUEIICHHBIX C MOJIOM.

N3menunBOoCTh. Buapl WM3MEHUMBOCTH: HEHACHEACTBEHHAsT W HACJIEACTBEHHas. Ponb cpenbl B HEHACIEICTBEHHOU
M3MEHYMBOCTH. XapaKTEPUCTHUKAa MOAU(PUKALMOHHON HM3MEHUYMBOCTH. BapuanuoHHbIM psa v BapuanuoHHas kpuBas. Hopma
peakiuu Tpu3Haka. KoinuecTBeHHbIE M KAa4eCTBEHHBIC MPH3HAKM W UX HOpMma peakiuu. CBoicTBa MOIU(MUKAIIMOHHOU
M3MEHYUBOCTH.

HacnencrBennas, wim reHOTHNHYECKAs,, M3MEHYMBOCTh. KoMOWHATHBHAS M3MEHUYMBOCTh. Mei03 M MOJIOBOM MpoIece —
OCHOBa KOMOMHATHMBHOM W3MEHUMBOCTU. MyTalMoHHas W3MEHUMBOCTh. Kiaccudukanus myTtanmii: TeHHbIE, XPOMOCOMHEBIE,
reHoMHble. YactoTa M TOpUuMHBI MyTanuwi. MytareHHsie (akTopbl. 3aKOH TOMOJIOTHUYECKHX PSJAOB B HACJIEICTBEHHOU
n3MmenunBoctu H. M. BaBunosa.

BuesnepHas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T€HETHUKHM 4YEJIOBEKA: I€HEATOTMUECKUU, OJIM3HEIOBBIM,
IIUTOTEHETUYECKUH, OMOXUMUUYECKUH, MOJICKYJSIpHO-TeHeThuecKuil. COBpeMEHHOE OIpe/ejieHue TeHOTHUMA: MOJHOTEHOMHOE



CEKBEHUPOBAHKE, TEHOTUITUPOBAHKE, B TOM unciie ¢ momonibio [11IP-ananu3a. HacneacTBenHbie 3a00sieBaHus YeJIOBEKa: TEHHbIC
0ose3Hu, OOJE3HU C HACIEACTBEHHOW MPEApPacoOKEHHOCThIO, XpOMOCOMHBIe Oone3Hu. ComaTHuecKue M TeHepaTHUBHBIC
myTanud. CTBOJIOBBIE KJIETKH. [IpUHIUIIBI 310pOBOTO 00pa3a U3HU, TUATHOCTHKHU, MPO(QUIAKTUKUA U JICUYCHUS TEHETHUECKUX
0ose3Heil. MeauKo-reHeTHUeCKOe KOHCYJIbTUPOBAaHHE. 3HAYCHUE METUIIMHCKON TeHETHKH B MPEAOTBPAILCHUU W JICUCHUU
T€HETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JemoHcTpanum:

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

Tabmuupbl 1 cxembl: «MOHOTHOPUHOE CKpPEIIMBAHUE U €ro IUTOTEHETUYECKas OCHOBa», «3aKOH pACIICIUICHUS U €ro
[IUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurubpumHoe ckpemniuBanue», «lluTomoruueckne OCHOBBI
JTUTHOPUIHOTO CKpeIUBaHus», «Meno3y, «B3auMmoieiicTBrUe ajuleNIbHBIX TeHOBY, «[ eHeTHYeCKrue KapThl pACTEHUM, )KUBOTHBIX U
yesnoBekay, «I'eHeTuka nosay», «3aKOHOMEPHOCTH HACJIEA0BaHUs, CLEIUICHHOTO C OJIOM», «KapuOTHUIIbI YEJIOBEKA U JKUBOTHBIXY,
«Bugel m3amMenunBocT», «MoaudukalmonHas U3MEHUYUBOCTh», «HacnenoBanue pesyc-dakropay, «['eHeTHka rpymm KpoBu»,
«MyTalnmoHHass U3MEHYHUBOCTbBY.

O6opynoBanue: Mojaenu-anmmMkauuu «MoHoruOpuaHoe ckpemuBaHue», «HemonHoe noMuHupoBanue», «Jurudbpuanoe
ckpeuiuBaHuey, «llepekpéct xpomMocoM», MUKPOCKOI U MUKponpenapat «/lpo3zodpuna» (Hopma, myTtauuu (pOpMbl KpbUIBEB U
OKpackH Tena), repoapuii «I'opox moceBHON».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JIabopatopHas padora Ne 5. «M3yueHue pe3ysibTaTOB MOHOTHOPUAHOTO M JIUTMOPUIHOTO CKPELIMBAHUS Y APO30(HIIbI Ha
rOTOBBIX MHUKpOIIpenaparaxy.

Jlaboparopnass pabora Ne 6. «/3yueHue MoaU(PUKAIMOHHOM HM3MEHUYMBOCTH, MOCTPOCHHE BapUAIMOHHOIO psla u
BapUALIMOHHOU KPUBON».

JlabopatopHas pabota Ne 7. « AHanu3 MyTanuii y 1po30¢Guiibl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[Ipaktruueckas pabora Ne 2. «CocTaBieHue U aHaJINU3 POJOCIOBHBIX YEJIIOBEKAY.

Tema 7. Cenexkiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.

Cenekuusi Kak Hayka M TMpOIECC. 3apoKICHHE CceleKuu W aomectukanusa. Yuenue H. M. BaBwioBa o ueHtpax
MPOUCXOXKJICHUS U MHOTO00pasusi KyJIbTYPHBIX pacTeHui. [IeHTphl MpOMCXOXKIeHUs AOMAIIHUX >KUBOTHBIX. COpT, mopona,
IITAMM.

CoBpeMeHHbIE METOJbl CENEeKIMU. MaccoBbI M MHIMBUYAIbHBIA OTOOPHI B CEJEKIMH PACTEHUI U >KMBOTHBIX. OlieHKa
sKcTepbepa. bim3kopoACcTBEHHOE CKpeluBaHue — UHOpUAUHT. Yucras nuaus. CkpellluBaHUe YUCTBIX JuHUM. ['eTeposuc, wiu



ruOpunHasa cwia. HeponcTBeHHoe ckpemnBanue — ayTtOpuauHr. OtnanéHHas ruOpuanszanus u e€ ycrexu. MckyccTBeHHbIN
MyTareHe3 v NoJly4YeHUe MONUIUIONI0B. JIOCTHKEHUS CEIEKIMN PACTEHNUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOoJIOTHs Kak OTpacib MPOU3BOACTBA. ['eHHass nHxkeHepus. Jtarbl co3ganus pekomouHanTHoi JIHK u TpaHcreHHbIX
oprann3MoB. Kiierounas wmmxeHepus. Kinetounsle KynbTypbl. MHUKPOKIOHAJIBHOE pa3MHOXKEHUE pacteHuid. KiloHnpoBaHwme
BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKHE W 3Thdyeckue npodsnemsl. MO — reHernyecku
MOAU(PUIIPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

IToptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. [I. Kapneuenko, M. ®@. IBaHOB.

TaOmumpl u cxeMmbl: kapTa «LleHTpBl MPOMCXOXKIEHUS U MHOrooOpasus KyJbTYpHBIX pacTeHHit», «llopoasl momamHux
KUBOTHBIX», «CopTa KyJbTypHBIX pacTeHuil», «OtnanénHas rulOpunuzauus», «Pabotel akanemuka M. @. VBaHOBa»,
«Ilomumnonnus», «O0beKThl OMOTEXHOJOTUMY, «KieTouHble KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpOBaHHME M INEPEHOC
TE€HOB, XpPOMOCOMY.

O6opynoBaHue: MyJSDKA IUIOJOB M KOPHEIUIONOB JAMKMX (OpM U KyJIbTYpPHBIX COPTOB pacTeHui, repOapuii
«CenbCKOX035MCTBEHHBIE PACTECHUSY.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Okckypcusi «OCHOBHBIE METOJABI M JIOCTHKEHHUS CEJNEKUMU PACTEeHUH M JKMBOTHBIX (HA CEJEKUMOHHYIO CTaHIMIO,
IJIEMEHHYI0 (hepMy, COPTOUCTIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, JJAOOPATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO

LIEHTPA)».

11 KUIACC

Tema 1. JBoJIIOLIUOHHAS 0HOJIOTHS.

[IpeanochbUIKM BO3HMKHOBEHHUS! 3BOJIIOLIMOHHOM TEOpPUHU. ODBOJIOLNMOHHAS Teopuss M €€ MecTo B Ouonoruu. BrausHue
HBOJIFOLIMOHHOW TEOPUH HA pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CBuzerensctBa »BoMOLMU. [laleOHTOIOTHYECKHE: ITOCIIEIOBATEIBbHOCTh IOSIBJIEHUS BUIOB B IAJCOHTOJIOTMYECKOMN
JIETOMHCH, TIepeXxoHbie popMbl. buoreorpaduueckue: cxoacTBO U paznudue GpayH u (HpIop MaTepuKOB U OCTPOBOB.

OMOpHOIOTHUECKHEe: CXOJCTBA M Pa3inyusi 3MOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHUE:
rOMOJIOTUYHbBIE, aHAJIIOTUYHbIE, PYAMMEHTAapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYyJIIpHO-OMOXUMUYECKUE: CXOJCTBO MEXaHHU3MOB
HACJIEICTBEHHOCTH ¥ OCHOBHBIX METa0OJUYECKUX MyTeH Yy BCEX OPTaHNU3MOB.

OpomonnonHas teopust Y. JlapeuHa. [Ipeanocbulku BOZHUKHOBEHUS JapBUHU3MA. J[BUKYIIME CHJIBI SBOJIIOLWN BHJIOB 110



HapBuHy (M30BITOYHOE pA3MHOKEHHWE IMPU OrPAHUYEHHOCTH PECYpPCOB, HeompenenéHHas HW3MEHYMBOCTh, Oophba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JBmkymme cuiibl ((pakToOphl) IBOJIOLKUK BHJOB B MpHUpoAe. MyTallMOHHBIA Mpoliecc U KOMOMHATHBHAsT U3MEHUYHBOCTb.
[TomynsiioHHBIE BOHBI U ipeiid reHoB. V30511 1 MUTpaLius.

EctectBenHnsbIil 0TOOp — Hampapstonuil paxTop 3Bosonnn. DopMbl €CTECTBEHHOTO 0TOOpA.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3ysbTar 3Bojtouuu. [Ipumepsl npucnocobiaeHuit y opranuzMoB. ApoMopdo3bl U
UIM0A /TN TN,

Bun u BunooOpazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUA000pa30BaHUs: Teorpauiyeckoe, IKOJIOTUYECKOE.

Maxkposomonus. @opmbl 3BOMIONMK: (UIETUYECKAs, JUBEPreHTHasl, KOHBEpreHTHas, napamenbHas. HeoOpaTtumocthb
IBOJIFOLUH.

[IpoucxoxaeHue oT HecneUalIn3upOBaHHbIX NpeakoB. [Iporpeccupyromas cnenuanu3anys. AganTuBHas paaualus.

JleMoHcTpanuu:

IToprpetsr: K. JIunnein, XK. b. Jlamapk, Y. [apsun, B. O. Koanescknii, K. M. bap, 3. I'ekkens, @. Mroep, A. H.
CeBep1oB.

Tabmuubr u  cxeMmbl: «Pa3BuTue OpraHuyeckoro wmupa Ha 3emie», «3apoAbIIIM IMO3BOHOYHBIX KHUBOTHBIXY,
«Apxeonrtepukcy, «Dopmbl 00prOBI 3a cCyliecTBOBaHUE», «EcTecTBeHHBIM 0TO00p», «MHOroo0pasue COpPTOB paCTCHUI,
«MHoroo6pazue mopoj KUBOTHbIX», «llomymsauum», «MyTalMOHHAs W3MEHUYUBOCTHY», «ApoMopdo3by, «Haumoamanrauumny,
«Obmias nerenepauus», «JBuxymue cuibl 3BoJonuny, «Kapra-cxema mapuipyta nyrtemectsust Y. lapsuna», «bopnda 3a
cyuecTBoBanue»,  «llpucrnocobieHHoCcTh  opraHu3moBy»,  «leorpaduueckoe  BHI00Opa3oBaHHE»,  «DKOJIOTMUYECKOE
BUJI000pa30BaHUEY.

O6opynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIAMH OKPAacKu, HA0Op IUIOZOB U ceMsiH, koyuiekius «[Ipumepsl
3alUTHBIX TPUCTOCOOIEHUN y >KMBOTHBIX», MojJeidb «OCHOBHBIC HaNpaBlICHUS 3BOJIOLUN», 00BbEMHas Mozenb «CTpoeHue
TOJIOBHOT'O MO3Ta MIO3BOHOYHBIX).

buoreorpaguyeckass kapra mupa, Kouiekuus «DopMbl COXpaHHOCTHM HCKOIMAEMBIX >KMBOTHBIX M PACTCHMID», MOJEITH
anmvkanusa «llepekpéct xpoMocom», BiakHble Ipenapatbl «Pa3BuTue HacekoMoro», «Pa3BUTHe JSATYLIKH», MUKpPOMNpEnapaT
«JIpo3zodunay (Hopma, myTaruu GOpMbI KPbUTHEB U OKPACKH TeNa).

JlabopaTopHble U NpakTHYECKHE PA0OTHI:



JlabopatopHas pabota Ne 1. «CpaBHeHuE BUOB IO MOP(HOIOTHUECKOMY KPUTEPHUION.

Jlaboparopnas padota Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHn3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME M Pa3BUTHE KU3HU Ha 3emuie.

JloHay4dHble TIPEACTABICHUS O 3apOXKACHUU KU3HU. HayuHble TMIOTE3bl BOZHUKHOBEHHMS >KM3HU Ha 3emJjie: aOMOTeHe3 U
naHcnepmusi. XMMHUYECKasi 3BOJIIOIMA. AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEUIECTB U3 HEOPTaHMYECKUX. DKCIIEPUMEHTAIbHOE
MOATBEPKICHNE XUMHUUYECKON IBOIFOITMH. HavanpHbie aTansl 6nonornyeckoi 3Bosonun. ['unoresa PHK-mupa. ®opmupoBanue
MeMOpaHHBIX CTPYKTYpP M BO3HHKHOBEHHE MPOTOKIECTKHU. [lepBhle KiIeTKH W uUxX 3BoOONMSA. DOpMUPOBaHNE OCHOBHBIX TPYIIII
KUBBIX OPTaHU3MOB.

PazButHe xu3HM Ha 3emuie 1o 3paM u nepuogaM. Kartapxeil. Apxelckas U npoTepo3oiickas 3pbl. [laneo3olickas spa u eé
MEePHUOJIbI: KEMOPHUICKUA, OPJIOBUKCKUHM, CHUTYPUICKUN, JEBOHCKUN, KAMEHHOYTOJIBHBIH, TEPMCKHIA.

Me3o030iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kaiino3zolickas spa u €€ nepuo/ibl: MaJeOreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepuCTUKa KIMMaTa U reoJOrnuecKux mnpoueccoB. OCHOBHBIE 3TaIlbl IBOIOLUUHA PACTUTEIBHOIO U 5KUBOTHOTO MHUpA.
ApomMopdo3bl y pacTeHult u :KUBOTHBIX. [losiBIIEHNE, pacliBET U BRBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHm4ecKoro Mupa Kak OTpakKeHue 3BOIIOIrHA. OCHOBHBIE CUCTEMATUUECKHUE TPYIIIbI OPraHU3MOB.

OBOMIONMSL 4YEJOBEKa. AHTPOMNOJIOTHS Kak Hayka. Pa3BUTHE MNpENCTaBICHUH O NPOUCXOXKAECHUHM YEIOBEKa. MeTomasl
M3y4eHUs aHTponoreHeza. CxoacTBa U pa3indus YEJIOBEKA U JKUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHNUE YEJIOBEKA.

JBrxymue cuibl (pakTtopsl) aHTpororenesa. HacieacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBINM 0TOOp. OOLIECTBEHHBIN
00pa3 >XKU3HU, U3TOTOBJICHUE OPYAUN TPyJia, MBIIILICHUE, PEUb.

OCHOBHBIE CTaJMU U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKHU, YenoBeKk ymenbii, YenoBek npsaMoxoasamuii, Yenosek
HeaHJepTanbeckuii, UenoBek pasyMubiii. Haxoaku MCKOmMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHUS, 00JIACTh pacpoCTpaHEHUs,
00BEM TOJIOBHOTO MO3Tra, 00pa3 >KU3HU, OPYIUSL.

Yenoeueckue pacbl. OCHOBHBIE OOJBINNME PAChl: €BpOMEOUIHAs (€Bpa3HiicKas), HErpo-aBCTpaIouIHasl (dKBaTOpUaIbHAas),
MOHTOJIOWIHAS (a3MaTCKO-aMepHUKaHCKasi). UepThl TPHUCTOCOOJIEHHOCTH TIPEACTABUTENICH YEIOBEUECKMX pac K YCIOBUSIM
cymectBoBanus. EqnHCTBO yenoBeueckux pac. Kpuruka pacusma.

JleMmoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. ITactep, A. . Onapun, C. Munnep, I'. FOpu, Y. {apsun.

Tabmuiel u cxembl: «Bo3HukHOBeHHEe CoOTHEUHON CUCTeMbl», «Pa3BuTHe opraHnueckoro Mupay, «PactTurenbHas KiIeTKay,
«KuBotHas knerka», «lIpokapuornueckas kierka», «COBpeMEHHasi CHCTEMA OpraHUYecKOro mupa», «CpaBHEHHE



aHATOMUYECKUX YEpPT CTPOCHHUS YEJIOBEKa M YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOJOK
IIPEKOB COBPEMEHHOTO YENOBEKA», «JlpeBHenmmue moan», «/Ipesane moan», «llepBbie coBpeMeHHbIE T0an», «HemoBeueckue
pacei».

Ob6opynoBanue: wmynsku «lIpoucxoxaenue dYenoBeka» (OIOCTBI aBCTPATIONMUTEKa, MUTEKAHTPOIA, HeEaHAEpTaIbLa,
KPOMAaHbOHI[A), CJIETNKH WM M300pakeHHUs KaMEHHBIX OpYAMi MEepBOOBITHOTO 4YejoBeKa (KaMHH-YOMMeEphl, pyOuia, ckpebia),
reoXpOHOJIOTHYecKas Tabnnia, KoueKuus «DopMbl COXpaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTCHHID.

JlaGopaTopHble M IpakTUYeCKUe padoThbI:

[TpakTnueckas padota Ne 1. «/3yueHne UCKOmaeMbIX OCTATKOB PACTEHUN U )KMBOTHBIX B KOJIJICKLIUSAX).

DKCKypcHs « DBOJIFOLUSA OPraHUYECKOTO MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYYHbIN WM KPAacBEIUECKUN My3€i).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

OKOJIOTHSI KaKk HayKa. 3aJadyd M pasfensl JKOJIOTMH. MeTonbl 3KOJOTHYECKHX MCCIEIOBAaHUN. OKOJIOTHYECKOE
MHPOBO33PEHHE COBPEMEHHOTI'O YEJIOBEKA.

Cpenbl 0OUTaHMs OpraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAsl, TOYBEHHAs, BHY TPHOPTaHU3MEHHA.

Okosornueckue ¢akropsl. Kiaccudukanus skosiornyeckux (paxkTopoB: aOMOTHYECKHE, OMOTHUYECKHE W aHTPOIOT€HHBIE.
JleiicTBrE SKONOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

Aobuotuueckue (HakTopbl: CBET, TeMIepaTypa, BilaxHocTb. PotonepuoausM. [IpucnocobieHus opraHu3MoB K JEHCTBUIO
abnotnyeckux (hakTopoB. bronorunueckue puTMBbI.

buotnueckue Qaxtopbl. Buabl OMOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHLHS, XUIIHUYECTBO, CUMOMO3 U €ro (hOpMbl.
[Tapazutusm, koomepauus, MyTyalu3M, KOMMEHCAJIM3M (KBAPTUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTUYECKUX B3aMMOICHCTBUMN AJI CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOJIHBIX COOOIECTBAX.

OKOJIOTHYECKHE XApAKTEPUCTHKX MOmyssiud. OCHOBHBIE IOKa3aTeM MNOMYJSLMU: YHUCIEHHOCTb, IIJIOTHOCTD,
POXKJIaEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. JJMHAMUKa YUCIEHHOCTH NOMYJISIUUU U €€ PETryJIALHsL.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkens.

Tabmumsr u  cxembl: kapta «llpupomnbie 30HBI 3emum», «Cpeapl OOUTaHHS OpPraHU3MOBY, «DOTONEPHUOIUZIMY,
«Ilonynsauumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJISAUU HHPY30pHUH-TyheabKn», «IluieBbie nemnmy.

JlabopaTopHbie U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdosioruueckue 0COOEHHOCTH PaCTEHUM U3 Pa3HBIX MECT OOUTAHUS.

JIabopatopHas padbota Ne 4. « BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCa.



[Ipaktuueckas padora Ne 2. «I1ocu€T MIOTHOCTH MOMYJISIUI pa3HbIX BUIOB PACTCHUI».

Tema 4. CooOmecTBa ¥ IK0OJOTNYECKHE CHCTEMBI.

CoobmecTBO opraHn3mMoB — OmorieHo03. CTpyKTyphl OHMOIlEHO03a: BHAOBAs, MPOCTPAHCTBEHHAs, Tpodudueckas (TuIieBas).
Bunpi-nomMmuaantel. CBs3u B OMOIIEHO3E.

DkoJsiornueckre cucrteMbl (3kocucteMsl). llonsTne 00 skocucreMe U OumoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTHI
HKOCHUCTEMBI: TPOIYIICHThI, KOHCYMEHTHI, PeIyIeHThl. KpyroBopoT BemecTB W MOTOK YHEPTHH B 3KocHucTeMe. Tpodudeckue
(numieBsle) ypoBHM 3KocucTeMbl. llumeBpie nenu um cetd. OCHOBHBIE IOKAa3aTeIM ASKOCUCTEMBI: Ouomacca, HpOIYKIUS.
DKOJIOTUYECKHE MUPAMUJbI: MPOAYKIMH, YUCICHHOCTH, Onomacchl. CBONCTBAa 3KOCHUCTEM: YCTOWYMBOCTH, CaMOPETYJISIuS,
paszButue. Cykueccus.

IIpupoHBIE 3KOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCUCTEMA XBOWHOIO MJIU IIMPOKOJIMCTBEHHOTO JIECA.

AHTpPONIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBL. YpOOIKOCUCTEMBI. bHOJIOrHUEeckoe M XO3sICTBEHHOE 3HAYEHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHoobpazue kak GakTop ycToiunBocTH 3kocucteM. CoxpaHeHue OMOIOrHYecKoro pa3HooOpasus Ha 3eMile.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U cTpykTypa Ouocdepsl. JKuBoe BEmeCTBO U €ro (PyHKIUU.
Ocob6enHnocTtu 6uocdepsl Kak r100anbHOM 3KocucTeMbl. JlnHaMrueckoe paBHOBECHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoThl BEmIECTB U OMOT€OXMMHYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoja, a3ota). 30HaILHOCTh Ouocdepsl. OCHOBHBIE
OMOMBI CYIIIH.

YenoeuecTBo B Onochepe 3emin. AHTpONIOreHHble n3MeHeHus B Ouocdepe. ['nobdanbHble SKOJOTHYECKUE MTPOOTIEMBI.

CocymiectBoBanue npupoabl U 4denoBedecTBa. CoxpaHeHue OuopasHooOpas3usi KaKk OCHOBAa YCTOMYMBOCTH Ouochepsl.
OcHoBa palMOHAILHOTO YIPABJICHUS NPHUPOAHBIMU pECypcaMH M HMX HCHOJNb30BaHUE. JlocTWKeHHs OWOJIOTMM M OXpaHa
TIPUPOJIBI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuner u cxembl: «Ilumesbie 1ienuy, «buorienos: coctaB u cTpykrypa», «lIpupomnsie coobmecTBay, «llenu nmutanusy,
«JKkojorudeckas mnupamuna», «buocdepa m denmoBek», «IKOCHCTEMA MIMPOKOIUCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOTO
neca», «buoneHo3 BogoéMa», «ArpoueHo3», «lIpumepHble aHTPONMOTreHHBIE BO3JACUCTBUSL Ha NPUPOY», «Baxneitmme
MCTOYHMKY 3arpsi3HEHUsI BO3/yXa U TPYHTOBBIX Bo/», «[louBa — BaxkHelmas cocrapisonias ouochepon», «DakTopsl Aerpagaluu
nouBy», «llapHukoBeiii 3hdexT», «DaKkTOpbl PagUOAKTUBHOTO 3arpsizHeHHs Ouocdepb», «OOmas cTpykTtypa Ouochepnh,
«Pacrnipoctpanenue xu3Hu B ouochepe», «O30HOBBIN dKkpaH Ouocheps», «Kpyropopot yriepoaa B ouochepe», «KpyroBopot



a30Ta B IPUPOACH.

Ob6opynoBanue: Mojaenb-anIuMkanug «Tumuuneie OuolLieHO3bD», Tepbapuil «PactuTenbHble cooOmiecTBay, KOJIEKIUU
«buonenosy, «Bpeaurenn BaXHEHIIMX CEIbCKOXO3SMCTBEHHBIX KYJIBTYp», repOapuu M KOJUIEKIWH PACTEHUH M KUBOTHBIX,
MpUHAAJICKAITNE K Pa3HBIM SKOJOTUYECKUM Tpynmam omHoro Buaa, Kpacnas kaura Poccuiickori @enepariu, n300pakeHus
OXPaHsSEMBIX BUJOB PACTCHUM U KUBOTHBIX.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 BMOJIOTUN HA BA3OBOM YPOBHE CPEJIHET'O
OBLIEI'O ObPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBiauBaroTcs TpeOOBaHUS K Pe3yJibTaTaM OCBOCHHUS OOYYaIOIIMMHCS MPOrpaMM CPEIHETro
o01ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B crpykType JNMYHOCTHBIX pPE3YyJIbTaTOB OCBOEHHUs IpeaMera «buosiorus» BBIAEIEHBI CIEAYIOIIME COCTABIIAIOLINE:
OCO3HaHUE O0YYAIOIMMUCA POCCUMCKON Tpa)KIaHCKON MJIEHTUYHOCTH — FOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOTIPE/ICICHUIO, HAJIMYMe MOTHBAIMM K OOYYEHUIO OWOJIOTHH, IICJICHANPABIEHHOE pPAa3BUTHE BHYTPEHHUX YOEKICHHIMA
JUYHOCTA HA OCHOBE KIIIOUEBBIX IIEHHOCTEW W UCTOPUYECKUX TPATUIUMNA PA3BUTHUS OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCSA B CBOCH NEATETLHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MPUCYIIUMU
cucTeMe OHMOJIOTMYECKOTO 00pa30BaHMSs, HAJIMYHE IKOJIOTUYECKOTO MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh ILEJIH U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS mpenmeTra «buosorusy» gOCTUTAlOTCS B €IUHCTBE Y4YEOHOM W BOCHUTATEIbHOU
NEATEIbHOCTH B COOTBETCTBUM C TPAAULUHUOHHBIMU POCCHUMCKUMH COIMOKYJIbTYPHBIMH, HWCTOPUYECKMMU M JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPHUHSATHIMH B OOINECTBE NpaBUJIaMU W HOpPMaMU TOBEJICHHMS M CIIOCOOCTBYIOT Mpolleccam
CaMOIO3HAHUs, CAMOBOCIMTAHUSA W CaMOpPA3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3WMLMM JIMYHOCTH, MATPUOTU3MA, YBAXKECHUS K
3aKOHY M TMPaBOIMOPSAIKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJEHUI0, B3aUMHOTO YBa)XEHUs, OEpPEeKHOTO OTHOIICHUS K
KYJIbTYPHOMY HACJIEIUIO U TPAJIULMAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepannu, Ipupoe U OKPYk aAOUIEN Cpeie.

JImaHOCTHBIE pe3yJbTaThl OCBOEHUsA y4eOHOro mpeamera «buonorus» HOMKHBI OTpakaThb TOTOBHOCTH M CIIOCOOHOCTH
00y4Jaronmxcsi pyKOBOJICTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH MO3ZUIIMEH TUYHOCTHU, CUCTEMOW IEHHOCTHBIX OpPHEHTAITUH,



MO3UTUBHBIX BHYTPEHHHUX YOEXIIEHUM, COOTBETCTBYIOIIUX TPAJUIHUOHHBIM IEHHOCTSIM POCCHICKOTO 00IIecTBa, paclIipeHue
YKA3HEHHOTO OMBITA U ONbITA ICATEIBHOCTH B MPOLIECCE peaTn3alliid OCHOBHBIX HAIPABJIECHUN BOCIIUTATEIIBHOMN JIESITEILHOCTH, B
TOM YHCJIE B YACTH:
1) rpamaIaHCKOro0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAKITAHCKOW TMO3WUIMUA OOYYAIOIIETOCS KaK aKTHMBHOTO W OTBETCTBEHHOTO WJIEHA POCCHUCKOTO
00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 00S3aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOIIOPSIIKA,;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW JHESITEIIbHOCTU IMPU CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U
MO3HABATENIbHBIX 33/1a4, BBINIOJHEHUH OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEACNIATh COOCTBEHHYIO MO3UIIMIO 10 OTHOLIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATSH €€;

yMEHUE YYUTHIBaTh B CBOUX JICUCTBHUSIX HEOOXOJAMMOCTh KOHCTPYKTHUBHOTO B3aUMOJICHCTBUS JIIOJEH C pa3HBIMU
yOEXKIEHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMATIBHBIM TOJIOKEHHUEM;

TOTOBHOCThH K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOT'O BBIMIOJHEHHUS YUYEOHBIX, TO3HABATEIBHBIX M UCCIIEIOBATEIBCKUX
3a/1a4, YBOKUTEJIIBHOTO OTHOIIEHUSI K MHEHHIO OIMIOHEHTOB MPU 00CYKJICHUH CIIOPHBIX BOITPOCOB OMOJIOTHUECKOTO COAEPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAXKIAHCKONW HIEHTUYHOCTH, TMATPUOTU3MA, YBAXEHUS K CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTU miepes; PoamHOM, ropAoCTH 3a CBOM Kpal, CBOIO PonuHy, CBOM SI3bIK M KYyJbTYpPY, IPOILIOE M HACTOSIIEE
MHOTOHAllMOHaJbHOTrO Hapoaa Poccnu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEAHMIO M MAMATHUKAM MPUPOJIBI, TOCTHKEHUAM Poccuu B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTUSAX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCUMCKUX YUYEHBIX B CTAHOBIICHWE W Pa3BUTHE OHOJOTWH, TMOHUMAHUS 3HAUYCHUS
OMOJIOTHY B TMO3HAHUM 3aKOHOB TIPUPOJIbI, B )KM3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBA;

ujeiHas yoe:xx 1IEHHOCTh, TOTOBHOCTD K CITYy>KeHHIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTH 3a €T0 CYb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSCh HAa MOPaJbHO-HPABCTBEHHBIC
HOPMBI U 1ICHHOCTHY,;



OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM pPOJMTENSM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO MPHUHATHS LEHHOCTEU
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaguuusaMHu HaponoB Poccun;

4) 3cTeTUYECKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIECHUE K MHpPY, BKIIOYAs SCTETHKY ObITa, HAYYHOIO M TEXHHYECKOTO TBOPUECTBA, CIIOPTa, TPYyAa,
OOIIECTBEHHBIX OTHOIIICHHIA;

MMOHUMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBUA JKUBOW IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHHIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE IIPOSBIIATH KAYECTBA TBOPUYECKON JTMYHOCTH;

5) ¢pusuveckoro BocnuTaHusi, GOpMHUPOBAHMSA KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONIOJIYYHS

NOHMMAHUE U pealin3alus 3740pOBOro M Oe3omacHoro oOpasza KU3HU (340pOBOE MUTAHHUE, COOJIIOJEHUE TMTHEHHUYECKUX
OpaBWJI U HOpPM, COAJaHCUPOBAaHHBIM pEXUM 3aHIATHUA M OTIbIXa, peryispHas (usnueckas aKTUBHOCTb), OEpEKHOTO,
OTBETCTBEHHOT'O Y KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3UUYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

NOHMMAHHE LEHHOCTU MpPaBWJI UHAUBUAYAIbHOIO U KOJUIEKTUBHOTO O€30MACHOTO MOBEIEHUS B CUTYALUAX, YTPOXKAOIINX
3JI0POBBIO U )KU3HU JIOJIEH;

OCO3HaHMWE MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJKOr0Jsl, HAPKOTUKOB, KypPEHHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTh K AKTUBHOM JI€ATEIbHOCTH TEXHOJIOTMUECKOW M COLMAJIbHOM HaINpaBiIe€HHOCTH, CIOCOOHOCTh MHULIMUPOBATH,
MJIAHUPOBATH U CAMOCTOSITEIBHO BBITIOJIHSTH TAKYIO AESITENbHOCTD;

MHTEpPEC K Pa3iIUYHbIM cdepaM NpodecCHOHaTbHON NeATebHOCTH, YMEHHUE COBEpIIATh OCO3HAHHBIM BBIOOP Oyayuiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA:

HKOJIOTMYECKHU EIeCO00pa3HOe OTHOIICHHUE K MPUPOIE KaK HICTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €€ CyIIeCTBOBAHNUS;

MOBBILICHHE YPOBHSI 3KOJOTHUYECKON KYJIbTYPhI: IPUOOPETEHUE ObITA TUIAHUPOBAHHUS MTOCTYIIKOB U OLICHKU UX BO3MOYKHBIX
MOCJIEICTBUN [T OKPYKAIOIIEN CPEbI;

OCO3HaHMe ria00aJbHOT0 XapaKTepa SKOJIOTMYECKUX MPoOJieM U yTel X pellieHus;

CIIOCOOHOCTH HCIOJIb30BaTh MPUOOpETaeMble MpU H3yYeHUH OWOJOTHMU 3HAHUS W YMEHUS MpU pEHIeHUuH Tpoosem,
CBA3aHHBIX C PAIMOHAIBHBIM MPHUPOIONOIL30BAHUEM (COONIOICHUE TMPaBWII TOBEJECHUS B MPUPOJE, HAIMPABIECHHBIX Ha



COXpPAaHEHUE PABHOBECHUS B AKOCUCTEMAX, OXPaHy BHUJIOB, 3KOCUCTEM, OMOChephI);

AKTUBHOE HENPUATHE JEHUCTBUM, IPUHOCAIIMX Bped OKPYKAIOUIEH NPUPOAHOM Cpele, yMEHHE IPOTHO3UPOBATh
HEOIaronpusITHbIE SIKOJIOTHYECKUE MTOCIIEACTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIMYME Pa3BUTOTIO DKOJIOTHYECKOTO MBIIUICHHS, JKOJOTHYECKOM KyJIbTYpbl, OIBITA JEATEIBHOCTH JKOJOTHYECKOU
HAIIPAaBJICHHOCTH, YMEHUs pPYKOBOJICTBOBATHCS HMHM B II03HABATEIIBHOW, KOMMYHHUKAaTUBHOM M COLMAIBHOW IIPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTHUYECKOMN AECSITEIbHOCTH YKOJIOTUUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCT MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTUS HayKM U OOLIECTBEHHOMN
IPAKTUKH, OCHOBAHHOI'O Ha JIMAJIOre KYyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHKE SA3BIKOBOM M YUTATEJICKOM KYJIBTYpbl KaK CPEJACTBAa B3aUMOJEHCTBHUS MEXIY JIFOABMHU W IO3HAHMS
MUpa;

NOHMMAaHUE cenUpUKN OMOJIOTHH KaK HayKH, 0CO3HAHUS €€ posiu B ((OPMUPOBAHUM PAILIMOHATIBHOIO HAYUYHOTO MBIIICHUS,
CO3/IaHMHU LIEJIOCTHOTO MPEJCTaBICHUsI 00 OKPY’KAIOLEM MHUpPE KaK O €IMHCTBE MPUPOIbI, YEIOBEKA U OOIIECTBA, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHUH NPOo0JIEM COXPAaHEHHUS PUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTUM OWOJOTMHU [JIi COBPEMEHHON LMBWIM3ALMU: OOECHEYEHUs] HOBOI'O YPOBHS pa3BUTHUS
MEJULUHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX pelaTh PeCypCHbIEe MPOOJEMbl PA3BUTHS YEJIOBEUYECTBA,
MOMCKa IyTeH BBIXOJA W3 TJIOOATBHBIX 3KOJIOTMUECKMX MpoOsieM M oOecrnedeHusl Mepexoja K YCTOHYMBOMY pa3BUTHIO,
palMOHAIIBHOMY MCIOJIb30BaHUIO MTPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HH;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUM B IIEJISIX TOBBIILIEHUS OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHAILHON IPaMOTHOCTH 00y4Yaromuxcsi, opMUpyeMoi pu U3y4eHU OUOJIOrUH;

NOHMMAHHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX HAayKax, CIHOCOOHOCTH HCIOJIb30BaTh
MoJIlydyaeMble 3HAHUS Ul aHallu3a U OOBSICHEHUS SIBJICHUH OKPY’KAIOLIEro MUpa M MPOUCXOAIINX B HEM M3MEHEHHM, YMEHUE
nenaTh 0OOCHOBAaHHBIE 3aKIIOUYEHHS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOLIUXCS JaHHBIX C LEIbI0 MOJIYYEHHUS JTOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJI PElICeHHUs MpoOJieM B PEajbHBIX KU3HEHHBIX
CUTYaLUIX;

OCO3HAHHE [IEHHOCTU HAYyYHOU AEATEIbHOCTH, TOTOBHOCTh OCYILIECTBIISATH MPOEKTHYIO U UCCIIEOBATENIBCKYIO IEATENBHOCTh
WHJUBUTyaJIbHO U B TPYIIIIE;

TOTOBHOCTh ¥ CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUM



110 OMOJIOTHH B COOTBETCTBUH C KU3HCHHBIMH HOTpC6HOCTHMI/I.

METAINPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysbTaThl OCBOCHUS YUYEOHOro mnpeamera «buosorus» BKIIOUAIOT: 3HAYMMbIE 171 (OPMHUPOBAHUS
MHUPOBO33pEHUST 00YYarOIMXCs MEKIUCIUILUIMHAPHBIE (MEXIPEAMETHbIE) OOIICHAYYHbIE MMOHATHS, OTPAXKAIOIINE 1IEIOCTHOCTD
HAay4YHOM KapTHHBI MUpa U CHEUUM(HUKY METOJIOB IO3HAHHUS, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (BEIECTBO, DHEPrUs,
ABJICHHE, MTPOLIECC, CHCTEMA, HAYYHBIA (PaKT, MIPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, HCCIIEJOBAaHUE, HAOIIOICHHE,
U3MEPEHHE, OKCIEPUMEHT W JpYruX), YHHBEpCAJIbHbIE YueOHble JeHCTBUS (IIO3HABATENIbHBbIE, KOMMYHUKATHBHbIE,
pEryJsTUBHBIE), oOecneurnBaroye (opMUpoOBaHHe PYHKIMOHAIBHON IPAMOTHOCTH M COLMATILHON KOMIIETEHIIMN 00yYarouxcs,
CIIOCOOHOCTh 00YYaIOLIMXCSl UCIOIb30BaTh OCBOCHHBIE MEXIMCLUUILUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbBIE
y4eOHbIE IEMCTBUS B TO3HABATENILHON U COLIMAIBHON MPAKTUKE.

MeTtanpeameTHble pe3yabTaThl OCBOEHUS MPOTPaMMbl CPETHEr0 OOLIET0 00pa30BaHus JOKHBI OTPAXKATh:

OBiaeHue YHMBEPCAJBHBIMH Y4€OHBIMH MTO3HABATEIbHBIMH ACHCTBUSMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTYaIU3UPOBATH MIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOECHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHajIu3a, CUHTE3a, CPaBHEHMS, KilacCU(UKali,
00001IeHMsT), pacKphIBaTh CMBICI OMOJIOTMYECKUX MOHATUN (BBLACNATh MX XapaKTepHble NpPU3HAKH, YCTAHABIMBATH CBS3U C
APYTUMHU MOHITUSIMH);

OMpENENsATh LUEIU AeTENbHOCTH, 3a7aBas NapaMeTpbl U KPUTEPUU UX JOCTHIKEHHS, COOTHOCUTH PE3YJbTAThl 1E€ATEIbHOCTH
C TIOCTABJICHHBIMU LIESIMU;

MCII0JIb30BaTh OMOJIOTUYECKHE MOHATUS U151 OOBSCHEHUS (DAKTOB U SIBJICHUH KMBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE pACCYX ACHUS (MHIYKTUBHBIE, ACNYKTHBHbIC, [0 AaHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, OPMYIMPOBATH BHIBOABI U 3aKIIOYCHHUS;

MPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl TMPEACTABICHUS CYIIECTBEHHBIX CBSI3€d M OTHOILUIEHUM B H3Yy4YaeMbIX
OMOJOTHMYECKUX 00BbEKTaX, a TAKKE MPOTUBOPEUUI Pa3HOTO POJA, BBISIBICHHBIX B PA3JIMUHbBIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IJIaH PEIICHHs POOIEMBI C YUETOM aHAM3a UMEIOUINXCA MaTepPUaIbHBIX U HEMaTEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJIBTATOB LEJISAM, OLIEHMBATh PUCKH MOCIEACTBUI
NEeSATENbHOCTH;



KOOPJIMHUPOBATh U BBIMOJIHATH PaOOTY B YCIOBUSIX pPEaIbHOT0, BUPTYAIbHOTO 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
2) 0a30BbI€e HCCJIE0BATEIbCKHE NeICTBUSA:

BIIAJICTh HABBIKAMU YyYE€OHO-HCCIICIOBATEIHCKOH M TMPOEKTHON JESITCIIBHOCTH, HABBIKAMU pPa3pelieHHs] MpooIieM,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TMIOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMIHBIX
METO/IOB ITO3HAHWS;

WCITOJIB30BaTh PA3JINYHBIC BUJIBI JACATEIHHOCTU TIO TIOJYYCHUIO HOBOTO 3HAHUWSA, €T0 WHTEPIPETAINH, TPEOOPA30BAHUIO U
NPUMEHEHUIO B YUEOHBIX CUTYaIUAX, B TOM YUCJIE MPU CO3JJaHUU YUE€OHBIX U COILIMAIBbHBIX MPOEKTOB;

(GhopMHUpPOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSIMHU U METOJIaMU;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON 1EATEIbHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIU3UPOBATH 3aJlady, BBIIBUTATh TUIOTE3Y €€ pPEIICHHs, HaXOJUTh
apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS,

aHAJIM3UPOBAaTh TOJNYUYEHHBIE B XOJ€ PpEIICHUS 3aJauyd pPe3yJbTaThl, KPUTHYECKU OIICHUBATh HUX JOCTOBEPHOCTD,
MIPOTHO3WPOBATh N3MECHEHHUE B HOBBIX YCJIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBIISTH II€JIEHATIPABIICHHBIN MOUCK TIEPEHOCA CPEICTB U CIIOCOOOB ACHCTBHSI B MPO(PECCHOHANBHYIO CPELY;

yYMETh TIEPEHOCHUTH 3HAHUS B TTO3HABATEIIBHYIO U MTPAKTUUYECKYIO 00JIaCTH KU3HEACITCILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEAMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC WJCH, MIpeaiaraTh OPUTHHAIBHBIC TIOIXObI U PEUICHUS, CTaBUTh MPOOJIEMBI M 3a/1auH, JOMYCKAIOIIUe
aNbTCPHATUBHBIC PEIICHMSI.

3) pa6ora c ungopmanmeii:

OpPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHKAX MHGOPMAIMH (TEKCTE y4eOHOTO MOCOOMs, HAyYHO-TIOMYJISIPHON JUTEpaType,
OMOJIOTUYECKUX CIIOBApsIX M CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VHTepHeTe), aHamu3upoBaTh HHQPOPMAIIUIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHHSI, KPUTHUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTD;

(dbopMyTUpOBaTh 3aMpPOChl U TPUMEHSTH PA3THYHBIE METOABl TMPU TOUCKE M OTOOpe OUONOTHYecKOr WHGOpMAaIInHy,
HEO0OXOMMOM ISl BBITIOJTHEHUS yUeOHBIX 33]1a4;

MpUOOpETaTh OIBIT HCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHUH, COBEPIICHCTBOBATH KYJBTYPY
AKTUBHOTO HMCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMANbHYIO (GOpMYy TNpelncTaBieHus Ouojoruyeckod uHbopmauu (cxemsbl, Tpaduxwy,



auarpammsl, TaOJIHILIbI, PUCYHKH U JPYroe);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA NpU padboTe ¢ OHMoJornueckor nHGopManuen: MpUMEHITh XUMUYECKUE,
dbuznueckne W MaTreMaTHYeCKHe 3HAaKW U CHUMBOJBI, (GopMynbl, abOpeBHAaTypy, HOMEHKIATypy, HCIOIb30BaTh H
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAIHOCTH;

BJIa/IETh HABBIKAMU PACIIO3HABAHUS U 3AIMTHI HHPOpMAaIK, HHHOPMALIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiaeHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM JeCTBUSIMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHUKAIIUA BO BCEX c(epax >KU3HM, aKTUBHO Y4YacTBOBATh B JUAJIOIe€ WIM JUCKYCCHM IO CYIIECTBY
oOcyxJaeMoi TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh CY)KJIEHUS OTHOCUTENIBHO BBIMOJIHEHMSI MpeiaracMoi 3a/1aui,
YUUTBIBaTh UHTEPECHI U COTJIACOBAHHOCTH MO3ULIUNA APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);

pacrno3HaBaTh HEBepOaJIbHbIE CPEACTBA OOLICHMSI, IOHUMATh 3HAUEHHUE COL[MANIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS
KOH(JIMKTHBIX CUTYalUi, yMETh CMAT4aTh KOH()IUKTHI U BECTU MIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS W B3aUMOJICHCTBUS, MOHMMAThb HAMEpPEHUs JPYruX JItoJeH, HpOsBIAThH
YBaXKUTEIBHOE OTHOILIEHHUE K COOECEHUKY U B KOPPEKTHOU (hopme (GOpMyIHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JJOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPECTB.

2) coBMecTHAs AeSITEJIbHOCTD:

MOHUMAaTh W HCMOJIb30BaTh MPEUMYLIECTBA KOMAHJIHOW W HWHIWMBHUIYalbHOW pabOThl MPU PEIIEHHMH OHOJIOTHYECKOMN
po0seMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJEHCTBHS MPHU PEIICHUH y4eOHOH 3a1auH;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHM C y4ETOM OOIIMX HMHTEPECOB W BO3MOXKHOCTEH KaXKIOro 4jieHa
KOJUIEKTUBA;

IIPUHUMATh 1EJIH COBMECTHOM JEATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWHUPOBATH JEHUCTBHUS IO €€ JOCTHKEHHIO:
COCTaBJISATh IJIaH ACUCTBUMN, paclpeesaTh PO C YYETOM MHEHHUM y4aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOU padOThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJa U KaXKIOr0 yYaCTHUKA KOMaH/bl B OOIIMI pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeJIaraTh HOBBIE ITPOEKTHI, OLIEHUBATH UEH C MO3UIMH HOBU3HBI, OPUTHHAJIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYIIECTBIISATh MIO3UTUBHOE CTPATETMUECKOE MOBEJCHUE B PA3IUYHBIX CUTYAlIUSX, IPOSABIISATH TBOPUECTBO U BOOOPAKEHUE,
OBITh MHUIIMATHBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJisSTHBHBIMH J1eHCTBUSIMMU:

1) camoopranusanus:

MCIIOJIb30BaTh OMOJOTMYECKHUE 3HAHUS JJI BBISBICHUS POOJIEM U UX PEUICHUS B )KU3HEHHBIX U YYEOHBIX CUTYalUSX;



BbIOMpATh Ha OCHOBE OMOJIOTMUECKHX 3HAHUM IEJE€BbI€ M CMBICIOBBIE YCTAHOBKH B CBOMX JECUCTBUSX M MOCTYIKaX IO
OTHOILIEHMIO K JKMBOM IPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBJISTh IMO3HABATEIbHYIO JESTEIBHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIE 3a/]a4M B 00Pa30BaTEIbHOMN IEATEIHLHOCTH M )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATENIHO COCTABJIATH IUIAH PEHIEHUS] TPOOIEMBbI ¢ YUETOM HMEIOIIMXCA PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U
IIPEANOYTEHUM;

JABATh OLICHKY HOBBIM CHUTYaLHsIM;

pacIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUI;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBIICHUIO HIUPOKOM 3pYIMIUU B Pa3HbIX 00JIACTAX 3HAHMM, MOCTOSHHO IMOBBIIIAThH
CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JABATh OLICHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEISM;

BJIQJIETh HAaBBIKAMM MTO3HABATEIbHON PeIIEKCUN KaK OCO3HAHMS COBEPIIAEMbIX ACHCTBUN U MBICIUTENBHBIX MPOLIECCOB, X
pE3yIbTATOB U OCHOBAaHUM, UCIIOJb30BaTh MPUEMBI PEPIIEKCUU AJII OUEHKH CUTYyallu, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIEHHUS 10 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTHUX IIPU AHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTrUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTHBBI U apTYMEHTHI APYTUX [PU AHAJIU3€E PE3YJIBTATOB ACATEIBbHOCTH,

MPU3HABAaTh CBOE MPABO U MPABO IPYTUX HA ONINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeloBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHsbie pe3ynbTaThl ocBoeHUs Tporpammbl COO mo Ouonoruu Ha 6a30BOM YPOBHE BKIIIOYAIOT CHEITUPUUECKUE IS
ydyeOHoro mnpenmera «buonorus» Hay4HbIe 3HAHUS, YMEHHS M CIOCOOBI JCHCTBUH IO OCBOEHUIO, HWHTEPIIPETAIlUU U
peoOpa30BaHUI0 3HAHUN, BUJIBI IESITEIILHOCTH TIO MOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUHN B PA3IUYHBIX YU4EOHBIX



CUTyallMsIX, & TaKKe B PEalbHBIX KU3HEHHBIX CUTYallUsX, CBS3aHHBIX C Ouosorued. B mporpamme mpenMeTHbIe Pe3ysibTaThl
MpEeJICTaBJICHBI 10 TOAaM 00yUYCHHS.

[IpeameTHbIE pE3yNbTaTHl OCBOCHUS YueOHOro npeamera «buonorus» ¢ 10 knacce NOIKHBI OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTHH B CHCTEME HAyUYHOTO 3HAHUSI €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa U HAYYHOT'O MUPOBO33PEHUS, O BKJIA/I€ POCCUNUCKUX U 3apyOEIKHBIX yUEHBIX -
OMO0JI0TOB B pa3BUTHE OMONIOTHH, (YHKIIMOHATFHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pEeUIeHUsI )KU3HEHHBIX 3a]1a4;

yYMEHHE PacKphIBaTh COACpXKaHHEe OMOJIOTMYECKUX TEPMUHOB M MOHATUHN: KU3Hb, KIETKA, OPraHu3M, MeTa0oau3M (0OMeH
BEUIECTB U  MpEBpallleHUE HHEPruu), TOMeocTa3 (CaMOperyJsiiusi), YpPOBHEBas OpraHu3alus J>KUBBIX  CHCTEM,
CaMOBOCITPOU3BEIEHUE (PENPOAYKIIMS), HACIEICTBEHHOCTh, K3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHE M3J1araTh OMOJOTMYECKHE TEOpHUH (KJIETOYHAs, XpPOMOCOMHAsl, MyTallMOHHAs, LIEHTpaJIbHAsl OTMa MOJIEKYJISIPHOM
ouomnorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u y4eHus (0 meHTpax MHOrooOpasus U MPOUCXOKIACHUS
KyJIbTypHbIX pacTtenuit H. V. BaBunosa), onpenensats rpaHuilbl UX MPUMEHUMOCTH K dKUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJAaMU HAyYyHOrO MO3HAHMsS B OMOJIOTMU: HAOJIOJIEHWE W OMHCAHME JKUBBIX CHCTEM, IPOLIECCOB U
ABJICHUM, OpraHU3alMs U TPOBEICHHE OMOJOTMYECKOrO0 HKCIIEPUMEHTA, BBIIIBH)KEHHE THIOTE3bl, BBISBJIECHUE 3aBHCHUMOCTU
MEXIy UCCIEAYEMbIMU BEIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX PE3yJIbTaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHSTHI, TEOpUA U
3aKOHOB, YMEHHUE JEJIaTh BHIBOJbI HA OCHOBAHUU OJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIAENIATh CYLUIECTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK TPOKAPHUOT U IYKAPHOT, OJTHOKIETOUYHBIX 1 MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOEHHOCTH MPOILIECCOB: OOMEHA BEIIECTB M MPEBPAIICHUS SHEPIHH B KIETKE, (DOTOCHMHTE3a, MIACTUYECKOrO U
HSHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHMS, Pa3MHOXKEHUS, WHAMBUAYaJbHOTO pa3BUTHUS
opranu3Ma (OHTOTEHE3);

yMEHHE NPUMEHATh MOJIY4YCHHbIE 3HaHWUS i1 OOBSICHEHHS OMOJIOTMYECKHX IPOLIECCOB W SBJICHUM, Ui TPUHATHUSA
MPAKTUUYECKUX PpELIeHUH B IOBCEIHEBHOM JKM3HM C LEJIbl0 o0ecnedeHuss Oe30MacCHOCTH CBOETO 3J0pPOBbsl U 30POBBS
OKpY)XaloIIMUX JIIOJeH, COOJMIOJEHUSI HOPM TIPaMOTHOIO TIOBEJECHUS B OKpYXKAWOIIEW NPUPOJHON cpene, MOHUMaHHUE
HEOOXOJUMOCTH  HCIIOJIb30BaHMUS  JOCTHOKEHUH  COBPEMEHHOM OHOJOTMM W OMOTEXHOJOTHMH Ui  PallOHAIBHOTO
MIPUPOAOINOIb30BAHHS;

yMEHHE peliaTh 3JIeMEHTapHble TeHETUYECKUE 3a]]aul HA MOHO- U IUTHOPUAHOE CKPEIIMBAaHKE, CIETNIEHHOE HacJIe10BaHue,
COCTABJISITH CXEMbl MOHOTMOPUTHOTO CKPEIIMBAHUS ISl PEJCKa3aHusl HACIe0BAHUS PU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINIOJIHATH Ta00OpAaTOPHBIE U MPAKTHUYECKUE pabOThI, COOJII0IATh MpaBUiia IpHU padoTe ¢ y4eOHbIM U JIa0OPATOPHBIM
0o0opyI0oBaHUEM;



YMEHHE KPUTUYECKH OLEHUBAaTh U HMHTEPIPETUPOBATH HH(GOPMALMIO OUOJOTMYECKOTO COACPKAHMS, BKIIOYAOILYIO
IICEBJIOHAYYHbIE 3HAHUS M3 PA3IUYHBIX HCTOYHUKOB (CpPEACTBA MAcCOBOM HH(POPMALMH, HAYYHO-NOIYJISIPHBIE MaTepHalbl),
ATUYECKHE aCMEeKThl COBPEMEHHBIX UCCIIeI0OBAaHUI B OMOJIOTUH, MEIULIMHE, OUOTEXHOJIOTUH;

yMEHHE CO03/aBaTh COOCTBEHHBICE NHCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001as OHOIOTHYECKYI0 HH(OPMALUIO U3
HECKOJIbKMX UCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh NOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIE pE3yNbTaTHl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce NOIKHBI OTpaXXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTHH B CHCTEME HAyUYHOTO 3HAHUSI €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOI'O MUPOBO33PEHUS, O BKJIA/I€ POCCUNUCKUX U 3apyOEKHBIX yUEHBIX -
OMOJIOrOB B pa3BUTHE OUOIOTHH, (PYHKIMOHAIBHOW IPaMOTHOCTH Y€JIOBEKa JIJIsl pELICHUsI )KU3HEHHBIX 3a]1ay;

YMEHHE PACKpBIBaTh COAEPKAHME OWMOJOTMUECKUX TEPMHUHOB M MOHATHI: BHUJ, NOMYJSALUS, TeHO(OHJ, 3BOJIOLUS,
ABWOKYLIME CHIIbl ((aKTOpbl) HBOJIIOLMHU, IMPUCHOCOOJEHHOCTh OPraHM3MOB, BHI000pa30BaHHUE, 3KOJOTMYECKHE (HAKTOPBI,
HKOCUCTEMA, IPOAYLEHThI, KOHCYMEHTBI, PEIYLICHTHI, LIETIN TUTaHUS, YKOJIOTUYECKasi MupaMuia, OMoreoneHos, onocgepa;

yMEHHE u3Jlaratb OMojornyeckue Teopuu (3BosonnoHHas reopus Y. JlapBuHa, CHHTETUYECKasl TEOPUS IBOJIOLUH ), 3aKOHbI
1 3aKkoHOMepHOcTH (3apozsimieBoro cxoactBa K. M. bapa, uepenoBanus TiiaBHbIX HalpaBieHUM W myTed sBomronnu A. H.
CesepuoBa, yuenust o onocdepe B. U. Bepraackoro), onpeaessiTe TpaHUIlbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJAaMU HAYYHOrO MO3HAaHHUS B OWOJIOTMHU: HAOJIOJEHUE U OINMCAHUE JKUBBIX CHCTEM, MPOLECCOB U
ABJICHUM, OpraHU3alMs U TPOBEICHHE OMOJOTHYECKOrO0 HKCIEPUMEHTA, BBIIBH)KEHHE THIOTE3bl, BBISBJICHUE 3aBHCHUMOCTU
MEXIY MCCIEAYEMbIMU BEIMYMHAMH, OOBSICHEHHE IMOJYUYEHHBIX PE3YyJIbTaTOB, UCHOJb30BAHHBIX HAYUYHBIX MOHSTHI, TEOpUNA U
3aKOHOB, YMEHHUE JENIaTh BHIBOJbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE MPHU3HAKU CTPOEHUS OUOJOTMYEeCKHMX OOBEKTOB: BHUJOB, MOMYJISALMNA, MPOAYLEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHOreOlIEHO30B U 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOW W3MEHYHUBOCTH,
€CTECTBEHHOT0 0TOOpa, BHMJI000pa30BaHUs, NPUCHOCOOJEHHOCTH OpPraHU3MOB, JEUCTBUS H3KOJOTMYECKHX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEUIECTB M IOTOKA 3HEPIMM B 3KOCHCTEMAaX, AaHTPONOIEHHBIX HM3MEHEHUH B HKOCUCTEMAx CBOEH
MECTHOCTH, KPYTOBOPOTA BEIMIECTB M OMOTEOXUMUYECKUX ITUKIIOB B Orocdepe;

yMEHHE NPUMEHATH MOJIy4YCHHbIE 3HaHWUS i1 OOBSICHEHHS OMOJOTMYECKHX IPOLECCOB W SBJICHUM, Ui TPUHATHSA
MPAKTUUYECKUX PEUICHUH B TOBCEIHEBHOM >KM3HM C LEJIbl0 oOecredeHuss Oe30MacCHOCTH CBOETO 3J0pPOBbsi U 30POBBS
OKPYKAaIOIIUX JIIOJIeH, COOJIIOEHUS] HOPM TPaMOTHOTO TMOBEICHUS B OKpYy)Kalolled NpUpPOAHON cpene, MOHUMaHUE
HE0OXOAMMOCTH UCIIOJIb30BAHUS JOCTHKEHUI COBPEMEHHOM OMOJIOTUH JJI PAllMOHAIBHOTO MPUPOONOIB30BAHMS;

YMEHHUE pelliaTh JeMEHTapHble OMOJOTUYECKUE 3a/1au, COCTABIIATh CXEMBbI NEPEHOCAa BEUIECTB M HEPIHH B KOCHCTEMax



(1ienu nmuTaHus);

YMEHHUE BBITIOJHATH TA0OPATOPHBIE M MPAKTHIECKHE PAOOTHI, COOI0IATh MpaBUiia IpH padoTe ¢ yIeOHBIM U JIA00PATOPHBIM
000pynOBaHUEM;

YMEHUE KPUTHYECKH OICHWBATh M HWHTEPIPETUPOBATh HHPOPMAIHIO OHOJOTHYECKOTO COJEPIKAHUSI, BKIIOYAIOIIYIO
MICEeBIOHAYYHBIC 3HAHWUS W3 DPA3JIUYHBIX HCTOYHUKOB (CpPEACTBA MAcCOBOW HWH(OpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepHabl),
paccMaTpuBaTh TJIOOATBHBIE HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIICHUIO K HAM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas OMOJOTHYECKYI0 WHGPOpPMAIUIO W3
HECKOJBKHX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaunmenoBanmue pasgenoB KosumvecTBo yacos JuiekTpOoHHbIE (LU pOBbIE)
/. ¥ TeM NPOrpaMmbl Bcero KonTtpoJbHbie IpakTHyeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 buonorus kak Hayka 2 0.5 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI U UX 1 bubmmoteka [IOK
OpraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTAB U 8 1 bubmmorexa [JOK
CTpOEHHE KIETKU https://m.edsoo.ru/7f41c292
4 JKuzHenesaTeabHOCTh 6 bubmorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
5 PazmHoOxeHune u 5 1 bubnuotexa [JOK
VHJABUYaIIbHOE PA3BUTHE https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrBeHHOCTE 1 8 1.5 but6mmoreka [IOK

N3MCHYHUBOCTD

https://m.edsoo.ru/7f41¢292



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

OpPIraHU3MOB
Cenexuus opraHu3MoB.
OCHOBBI OMOTEXHOJIOTUI
PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

11 KUIACC

Ne
n/n

34

HaumenoBanue KogunuyecTBo yacoB

pa3aesioB U TeM Bcero

NPOrpamMmbl

OBOJIOIHOHHAS
ouonorus
Bo3ankHOBEHNE U
pa3BUTHUE )KU3HU Ha
3emite

OpranusMsl 1
OKpY’Karollas cpeaa
Coo0miecTBa u
DKOJIOTUYECKUE
CHCTEMBI
PesepBHOE Bpemst

OBUIEE KOJIMYECTBO
YACOB I10
[TPO'PAMME

34

KonTposabHubie
padoThbI

IIpakTn4yeckue
padoThI
1
0.5
1
2.5

bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢292
bu6nuoreka [IOK
https://m.edsoo.ru/7f41¢292

DJIeKTpPOHHbIe (LM (PpOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

bubnnoreka IIOK
https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
https://m.edsoo.ru/7f41cc74

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka IIOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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 KUIIACC
Ne Tema ypoka Kouun4yecTBo 4yacos
n/ Bcero KoHnTtpoJbHbie
1| padoThbI
buonorus B cucreme Hayk 1
Meto/1bl TO3HAHUS KUBOM 1

npuponsl. [IpakTuueckas

pabota Ne 1

«Hcrnonp3oBanne

pa3IMYHBIX METOAOB MPHU
M3y4YEHUU OMOJIOTHYECKUX
00BEKTOBY

buonornueckue cuCTEMEI, 1
MPOIIECCHI U UX U3yUYCHHE
XHUMHYECKHM COCTaB 1
KiIeTku. Boma n

MUHEpaIbHbIE COIN

benku. CocTaB u cTpoeHue 1
0eJKoB

depMeHTBI — 1
OHoJI0rHYecKHe

KaTaJn3aTophl.

JlabopaTtopHas padorta Ne 1

Jara
IpakTHyeckune U3ydeHust
padoThbI
0.5
0.5

DJIEeKTPOHHBIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchI

bubnnoreka IIOK
https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a
bubmnoreka IIOK
https://m.edsoo.ru/863e6122

munoteka [JOK
https://m.eds00.ru/863e6564
bu6nuoreka [IOK
https://m.edsoo.ru/863e674¢

bu6nuoreka [IOK
https://m.edsoo.ru/863e6b72
but6mmoreka [IOK
https://m.eds00.1ru/863e6b72



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

10

11

12

13

14

«3yuenne
KaTaJIUTUYECKON
aKTUBHOCTH (DEPMEHTOB
(Ha mpumepe aMusIa3bl UIN
KaTtajas3bl)»

VrineBoasl. JIunuasl

HyxiienHOBBIE KACTIOTBL.
ATO

Hctopus u metozsl
W3YYECHHUS KIIETKU.
Krnerounas Teopus
Krnerka kak nenoctHas
KUBas CUCTEMa

Crpoenue
3YKAPUOTHYECKON KIIETKH.
JlabopaTtopHas paborta Ne 2
«M3ydenne crpoeHus
KJIETOK pPaCTEHUH,
KUBOTHBIX, TPUOOB U
OakTepuii Mo
MHUKPOCKOIIOM Ha FOTOBBIX
MUKpOIpenaparax u ux
OTIHICaHUE

OOmMeH BelecTB Uiu
MeTaboIn3M

®dortocuHTe3. XeMOCHHTE3

DHepreTUYecKuii 0OMeH

0.5

bu6nmoreka [IOK
https://m.eds00.1ru/863e6870
bu6nuoreka [IOK
https://m.edsoo.ru/863e6d5¢
bubmuorexa [JOK
https://m.eds00.1ru/863e6e88

bubnnoreka IIOK
https://m.edsoo.ru/863e6f10
https://m.edsoo.ru/863e716¢

but6mmoreka [IOK
https://m.eds00.1ru/863e766¢
bu6nuoreka [IOK
https://m.eds00.1ru/863e7¢98
but6mmoreka [IOK
https://m.edsoo.ru/863e7aae



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
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

15

16

17

18

19

20

21

22

23

JKu3HEHHBIN UK KIETKU. 1
Henenue knerku. MuTos.
JIaboparopHast pabota Ne 3
«Habmronenue MuTo3a B

KJIETKaX KOHYMKA KOPEIIKa

JyKa Ha TOTOBBIX

MHUKpOTpenaparax»
Buocunres Oenka. Peakmus 1
MaTPUYHOTO CHHTE3a

Tpancnsamnus — OMOCHHTE3 1
Oenka

Hexnerounsie ¢popmbl 1
XKHU3HU — BUPYCHI

@DopMbI pa3MHOKEHUS 1
OpraHHU3MOB

Meiio3 1
OO6pa3oBaHue 1 pa3BUTHE 1
TMOJIOBBIX KJIETOK.
Ono10TBOpEHHE.

JIaGopartopHas pabota Ne 4
«M3ydenue crpoeHus
MIOJIOBBIX KJIETOK Ha

TOTOBBIX
MHUKpOIIpenaparax»
NunuBunyansHoE 1
pa3BUTHE OPraHU3MOB

I'eneTnka — Hayka o 1

HaCJICACTBCHHOCTH U

0.5

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/863e7dc4

bu6nmmoreka [IOK
https://m.edsoo.ru/863e796e
bubmnoreka IIOK
https://m.edsoo.ru/863e¢796¢
bubnnoreka IIOK
https://m.edsoo.ru/863e¢7540
bubmuorexa [JOK
https://m.eds00.1ru/863e81b6
https://m.edsoo.ru/863e831¢
bu6nuoreka [IOK
https://m.edsoo.ru/863e7f4a
bu6nuoreka [IOK
https://m.eds00.1ru/863e81b6

bu6nuoreka [IOK
https://m.eds00.1ru/863e8436
bu6nuoreka [IOK
https://m.edsoo.ru/863e8612



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24

25

26

27

28

W3MEHYUBOCTH
3aKOHOMEPHOCTHU
HACJICIOBAHMSI IPU3HAKOB.
Mounorubpumanoe
CKpEIIMBaHUE
Jlurudpuanoe
CKpelllMBaHue. 3aKOH
HE3aBHCHUMOI'0
HACJIeIOBaHUS MPU3HAKOB
Cuennensoe
HACJICJIOBAaHKE ITPU3HAKOB.
JlaboparopHast pabota Ne 5
«3yueHue pe3ynbpTaToB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIMBAHUA Y
Ipo30( Bl HAa TOTOBBIX
MUKpOTIpEIiapaTax»
I'enernka nona.
HacnepgoBanue npu3Hakos,
CIICTUICHHBIX C ITOJIOM
N3MeHuUnBOCTb.
HenacnenctBennas
W3MEHUYUBOCTb.
JIaGoparopHas paboTa Ne
6. U3yuenue
MoAU(GUKAITHOHHON
W3MEHUYUBOCTH,
MMOCTPOCHHE
BapHUAIOHHOTO psijia U

0.5

0.5

Bbu6nuoreka [IOK
https://m.edso0.ru/863e8878

bu6nmoreka [IOK
https://m.edsoo.ru/863e89a4

bubmnoreka IIOK
https://m.eds00.ru/863e8c60

bu6mmoreka [IOK
https://m.eds00.ru/863e8c60

bu6nuoreka [IOK
https://m.edsoo.ru/863e8efe



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

BapHallMOHHOW KPUBON»

29 HacnencrBennas
U3MEHYUBOCTb.
JlaboparopHas pabota Ne
7. «AHanu3 MyTauun y
Ipo30¢ Uil Ha TOTOBBIX
MHUKpOTpenaparax»

30 I'eneTuka yenoseka

31 PesepBHbIil ypok.
O06o061eHue 1o TeMe
«HacaeacTBeHHOCTD U
W3MEHYHMBOCTh
OpPTaHHU3MOB)

32 Cenexuus Kak HayKa U
poIiecc

33 MeToabl U TOCTHKEHUS
CEJIeKIINH PAaCTeHUU U
JKHBOTHBIX

34 buorexHonorusa kak
OTpaciib MPOU3BOJICTBA

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

11 KITACC

Ne Tema ypoka
n/

n

34

KoaunuecTBo yacoB

Bcero

KonTpoJbHble
padoThI

0.5

IIpakTHyeckne
padoThI

Jara
U3ydeHH sl

Bbu6nuoreka [IOK
https://m.edsoo.ru/863e8efe

bu6nmmoreka [IOK
https://m.edsoo.ru/863e8d78

bubnnoreka IIOK
https://m.edsoo.ru/863¢9214
bu6mmoteka [IOK
https://m.edso0.1ru/863e9214

bu6nuoreka [IOK
https://m.eds00.ru/863¢9336

JIEKTPOHHBIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypcebl


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

OBOJIIONHUS ¥ METOIBI €€
W3YUYCHHUS

Hcropus pazButus
npeAcTaBICHUN 00
DBOJIIOLIUU
MuUKpO3BOTIOLMS

[Honmynsauus kak
3JIeMEHTapHas eAMHULA
BUJIA U 3BOJIIOLMH.
JlaboparopHas pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY
KPUTEPHIO»

JIBroKy1Me CUIIbI
(a1emMeHTapHbIE PAKTOPHI)
9BOJIIOLUH

Bxonnas KP;
EcrecTBeHHbIi 0TOOp U
ero Gopmsl

Pe3ynbpTarsl sBOIIONMN:
MPUCTIOCOOTIEHHOCTh
OpPTaHU3MOB U
BUJ000pa3oBaHue.
JIaGoparopHas padota Ne 2
«Onucanne
MPUCTIOCOOTICHHOCTH
opraHusma u eé
OTHOCHUTEIILHOTO

0.5

0.5

01.09.25

08.09.25

15.09.25

22.09.25

29.09.25

06.10.25

13.10.25

bu6nuoreka [IOK
https://m.edsoo.ru/863ea20e
bu6nmmoreka [IOK
https://m.eds00.1ru/863e¢9570

bu6nmmoreka [IOK
https://m.edsoo.ru/863e9cle
bubmuorexa [JOK
https://m.eds00.1u/863e¢99¢6

bubmuorexa [JOK
https://m.edsoo.ru/863e¢9da4

bu6nuoreka [IOK
https://m.edsoo.ru/863¢9ed0

bubmmoteka [IOK
https://m.edso00.ru/863e91fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

10

11

12

13

14

15

16

17

18

XapakTepa»

Hamnpasnenus u nytu
MaKpO3BOJIIOLUU
HeobpatumocTh
9BOJIIOLIMU

Uctopus xxu3nu Ha 3emiie
U METOJIbI € U3yueHust
['unoressl
MIPOUCXOXKACHUS )KU3HU Ha
3emie

PazButue xu3nu Ha 3emie
T10 3paM U MepUoiam
OcHOBHBIE 3Tarbl
SBOJIIOLIMH PACTUTEIHLHOTO
1 ’KUBOTHOTO MHpA.
[IpakTuueckas padorta Ne 1
«3ydyeHune uckonaeMbIx
OCTAaTKOB PACTEHUH 1
YKUBOTHBIX B KOJIJICKIIHSIX)
KP nonyronosas

DBOJIIOLIMS YETTOBEKA
(anTpoOmOTEHE3)
JIBHOKyIIIHE CHIIBI
(dakTOpsI) aHTpOIIOTEHE3A
OcCHOBHEBIE CTaINH
SBOJIIOLIUU YEJIOBEKa
UYenoBeueckue packl U
MIPUPO/IHBIEC aTanTallu
YyeloBeKa

0.5

20.10.25
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PezepBHbIii ypok.
O6o0muienue o Teme
«BO3HUKHOBEHHE U
pa3BHUTHE KU3HU HA
3emiie»

DKOJIOTHUs KaK HayKa
Cpensl oOuTanus u
9KOJIOrHueckue (hakTopbl
AbGuoTtndeckue HakTophI.
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OKOJIOTUYECKHE
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OcHoBHbIE TIOKa3aTeNIN
HKOCHUCTEMBI.
DKOJIOTHYECKHUE
nupamuibl. CBolicTBa
skocucreM. Cykueccus
[Ipupoanbie 3KOCUCTEMBI
buocdepa — rnobanpHas
JKOCUCTEMa 3eMIIN;
AHTpOIOTeHHbBIE
HKOCHUCTEMBI

l'onosas KP

3aKOHOMEPHOCTH
CYIIECTBOBaHUS OHOCHEPHI
UYenosedecTBO B Onochepe
e

CocymiecTBoBaHuE
MIPUPOJIBI M YeIOBEYECTBA
PesepBHBIit ypOK.
O600611eHrEe TEMBI
«CoobmecTBa u
HKOJIOTHUECKHUE CUCTEMBD)
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10 KJIACC

Kox nposBepsiemoro

pe3yJabTara

1

IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI POrpamMMbl
cpeaHero odmero o0pazoBaHust

ChopMupoBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK,
B ()OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U HAyYHOTO MHPOBO33PEHUS; O
BKIIAJICc POCCHMCKMX U 3apyOCKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTUH; (YHKIMOHATHHOU
rPAMOTHOCTH Y€JIOBEKA JJIs1 PEIICHUS )KM3HEHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OMOJIOTMYECKMX TEPMHMHOB U IMOHSATHM: >KU3Hb, KJIETKA, OpPraHU3M;
MeTabonn3M (0OMEH BEIIEeCTB M MPEBpallleHue HSHEPTUH), TOMEOCTa3 (CaMOperysius), ypOBHEBas
OpraHM3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PENPOTYKIIHs), HACIEICTBEHHOCTh, U3MEHYMBOCTb,
pPOCT U pa3BUTHE

YMeHue wusznarate OHOJOrMYECKHE TeOopuu (KJIETOYHAsl, XPOMOCOMHAasi, MyTalUOHHas), 3akoHbl (I'.
Mennens, T. Moprana, H.1d. BaBunoBa) m yueHus (0 IIEHTpaX MHOTOOOpasWisi W IPOUCXOXKICHHS
KyJnbTypHbIX pacTrenuil H.J. BaBunosa), onpenensite rpaHULIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM
YMeHue BiaieTh METOJaMU HAYyYHOTO MO3HaHUSI B OMOJOruu (HaOMIOACHUE U OMHCAHUE KUBBIX CHCTEM,
IPOIIECCOB W SBIICHHIA; OpraHU3als W MPOBEICHUE OHMOJIOTHYECKOTO SKCIEPUMEHTA, BBIIBHKCHHE
TUIOTE3bl; BBIABICHHE 3aBUCUMOCTH MEXIy MHCCIEAYEeMbIMH BEIMYMHAMH, OOBSCHEHHE MOIYYEHHBIX
pe3yNbTaToB, HCIOJIb30BAHHBIX HAYYHBIX TOHSATHI, TEOpUH M 3aKOHOB; YMEHHUE JejaTh BBIBOJbI Ha
OCHOBAHUU TOJTYYEHHBIX PE3YyIbTATOB)

YMeHue BbACTATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MIPOKAPUOT M SYKapUOT, OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX OpPraHW3MOB; OCOOCHHOCTH IpPOIECCOB OOMEHa BEIECTB M IMpPEBpallleHHs HEPTUU B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOIO0 U DSHEPreTH4eckoro oOMEeHa, XEMOCHHTEe3a, MMTO3a, Melo3a,
OIJIOJJOTBOPEHHUSI, PA3MHOKEHUS, UHAUBUYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3)

YMeHue npuMeHsTh MOJTy4YeHHbIE 3HAHUS N7 OOBSICHEHHsS OMOJOTMYECKHX MPOLECCOB U SIBICHUM, A
HPUHATHS MPAKTHUECKUX PELICHUH B MOBCETHEBHOM >KM3HU B LENIAX oOecriedeHus: 6e30MacHOCTH CBOETO
3JI0POBBSL U 3JI0OPOBBSI OKPYKAIOIIUX JIIOJIeH, COOIIOIEHNUS HOPM IPaMOTHOIO MOBEACHUS B OKpY’Karollei
IOPUPOHON cpejie; MOHUMaHHe HeOOXOAMMOCTH UCIOJIb30BaHUS JOCTHKEHUNH COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOTHH JIJIsl palliOHATILHOTO MPUPOAOIIOIBE30BAHUS

YMeHue pemaTh >JE€MEHTapHble TI€HETHYEeCKHE 3a/Jayd Ha MOHO- W JUTHOpUAHOE CKpEeLIMBaHUE,
CLEIUIEHHOE HAaCJeI0BaHUE; COCTAaBJISITH CXEMbl MOHOTHOPHMIIHOTO CKpEIIMBAaHHS JUIsl TpeAcKa3aHus
HacJIEJOBaHMsI IPU3HAKOB y OPraHU3MOB

YMeHue BBINOMHATH JJaOOpaTopHble U IPaKTHUECKHUe paboThl, COOMIOAATH MTpaBuiia MpHU paboTe ¢ yueOHbIM



11 KJTACC

Kox npoBepsiemoro

pe3yJbTaTa

10

1

1 1a00paTOpHBIM 000pY0BaHUEM

YMeHue KpUTHYECKH OLIEHWBAaTh W HMHTEPIPETUPOBATH HMHMOPMAIHUIO OHOJIOTHYECKOTO COACPIKAHUS,
BKITIOYAOIYI0 TICEBJIOHAYYHbIC 3HAHHUS W3 Pa3IUYHbIX HUCTOYHUKOB (CMMU, HayuyHO-mOmyJIsipHBIE
MaTepuaibl); ITHYECKUE aCTICKThI COBPEMEHHBIX UCCIICIOBAHHUH B OMOJIOTHUH, METUIINHE, OMOTEXHOJIOTUU
YMeHue co37aBaTh COOCTBEHHBIE IUCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000Imas OHOJIOTHYECKYIO
WH(OPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIB30BATh MOHATHIHBIN ammapaT OuoJIoTun

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM NPOrpPaMMbl
cpeaHero oouero oo0pa3zoBaHus

CdopMupoBaHHOCTH 3HAHUI O MECTE U POJM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (hopMHpOBaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KAapTHHBI MHpa M HAYYHOTO MHUPOBO33PEHHS; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUU; (YHKIMOHATHHON
IPaMOTHOCTH Y€JIOBEKA JIJISl PELICHUS )KU3HEHHBIX 3a]1a4

YMeHue packpbiBaTh COJIEp)KaHHUE OMOJOTUYECKHMX TEPMHHOB M TOHSTHI: BUJ, MOIYJALUSA, FeHO(OH,
ABOJTIOIHMSA, IBIDKYIIHE CUITBI ((haKTOPBI) SBOJIIOIMH, TPUCTIOCOOICHHOCTh OPraHU3MOB, BUI000pa30oBaHue,
HKOJIOTHYECKUE (HaKTOPbI, DSKOCHUCTEMA, TMPOJYLEHThl, KOHCYMEHTBI, PEIyLEHTHI, LENu NHUTaHu,
AKOJIOTUYECKas MUpaMujia, brnoreoreHos, onochepa

YMeHnue usnarate OMoJoruueckue Teopuu (dBosroruoHHas teopus Y. JlapBuHa, CUHTETHYECKasi TEOPHS
HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apozpiiieBoro cxoictBa K.M. bapa, depemoBaHus TJIaBHBIX
HanpasieHuil u nyret ssomonnu A.H. CeeproBa, yuenus o 6uochepe B.1. Bepnazackoro), onpenensirs
IPaHULbl UX TPUMEHUMOCTHU K KUBBIM CHCTEMaM

YMeHue BiaJeTb METOJaMH HAayyHOI'O MO3HAHUS B OMOJIOTMU (HAOJIOJEHNE U ONHMCAHUE JKUBBIX CHCTEM,
IPOLIECCOB W SIBICHUN; OpraHu3alys U NPOBEACHHE OMOJIOIMYECKOro SKCIIEpUMEHTA, BbIIIBUKEHUE
TUIOTE3bl; BBIABICHHE 3aBUCUMOCTH MEXIY MCCIEAYEeMbIMH BEIMYMHAMH, OOBSCHEHHE MOJTYYEHHBIX
pe3yJIbTaTOB, HCIOJb30BAaHHBIX HAYYHBIX IOHSATHI, TEOPUl M 3aKOHOB; YMEHHE JeJaTh BBIBOJbI Ha
OCHOBaHUU IIOJyYEHHBIX PE3YJIHTATOB)

YMeHue BbIIETATh CYLIECTBEHHbIE MPHU3HAKU CTPOEHUS OMOJOTMYECKMX OOBEKTOB: BHJIOB, MOIYJISLIHMA,
IPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHOr€OIEHO30B U HKOCHCTEM; OCOOEHHOCTH IPOILIECCOB
HACJICJCTBEHHOW W3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, TMPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBHSI SKOJOTMUECKUX (DAKTOPOB HA OPraHU3MBI, IEPEHOCA BEIECTB M MIOTOKA YHEPTUU B



9KOCUCTEMAX, aHTPOIOTCHHBIX M3MEHEHHH B JKOCHCTEMAaxX CBOEH MECTHOCTH, KPyroBOpOTa BEIECTB U
OMOreOXMMHUYECKHX IIUKIOB B Onochepe

6 VMeHHe MPUMEHATh TOTyYCHHbIC 3HAHUS Ul OOBSCHEHHsS OMOJOIMYECKUX MPOILECCOB U SIBICHUM, IS
NOPUHATHS MPAKTHUECKUX PEIICHUH B MOBCETHEBHOM JKM3HU B ENAX oOecrieueHusi 0€30MacHOCTH CBOETO
3JI0POBBSI U 37I0POBbSI OKPYIKAFOIIUX JIFOCH, COOMIOICHUS HOPM TPAMOTHOIO MOBEICHUS B OKPY)KAIOIICH
MPUPOJHON cpelie; MOHUMaHue HEOOXOIMMOCTH HCIOJIb30BAaHUS JTOCTIKEHUN COBPEMEHHOUN Omoioruu
JUTSL PAIlMOHATIBHOTO TIPHPOIONOTb30BaAHHUS

7 YMeHue pemarpb 31eMeHTapHble OMOJIOTHYECKHE 33]]auH, COCTABIIATH CXEMBbI IIepeHOCa BEIIECTB M SHEPTHH
B DKOCHCTEeMaXx (IICIU TUTAHUS)

8 YMeHue BBINOIHATH JJA0OpaTOpHbIE U IPAKTUUECKHUE paboThl, COOMIOAATH MIpaBUiIa IPU paboTe ¢ yueOHbIM
1 1a00paTOpHBIM 000pY0BaHUEM

9 YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HH(GOPMAIMIO OHWOIOTHYECKOTO COAEpIKaHUs,

BKIIIOUAIOILYIO TICEBAOHAYYHbIE 3HAHUS W3 pPa3IUYHbBIX HUCTOYyHUKOB (CMU, HayuHO-TOMyNSpHBIE
MaTepHalbl); pacCMaTpUBaTh TMIOOANBHBIE YKOJIOrHYECKHE MPOOIeMbl COBPEMEHHOCTH, (hOPMUPOBATH IO
OTHONICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO

10 YMeHne co3naBaTh COOCTBEHHBIC IMCHBMEHHBIE M YCTHBIE COOOMIEHHs, 0000mas OHOJIOTHYECKYIO
MH(GOPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOIb30BATh MOHATHIHBIN anmapaT OuoJIoTun

INPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUA

10 KJTACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 buonorus xak Hayka
1.1 buonorus — Hayka o xuBoil mpupose. Pois 6uonoruu B popMupoBaHUN COBPEMEHHON HAYYHOU KapTUHBI Mupa. Cuctema

OMOJOTrMYECKUX HayK
1.2 Metoabl TO3HAaHUS JKUBOM mpupoabl (HAOMIOAECHHE, OSKCIIEPHMEHT, OINHUCAaHue, H3MepeHue, Kiaccudukanus,
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4.1

MOJIETTUPOBAaHUE, CTATUCTHUECKass 00pabOTKa JaHHbIX )

JKuBbie cucTeMbl M X OpraHu3aus

JKubie cucTeMbl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus onoorun. CBocTBa OMOCHCTEM U UX pa3HOOOpa3ne

YpoBHU OpraHu3anuu OMOCHCTEM: MOJICKYJISIPHO-TCHETHUECKUH, KIIETOUHBIH, OPraHU3MEHHBIH, TOMYJISIIMOHHO-BHIOBOM,
9KOCHUCTEMHBIH, OrocdepHbIit

XUMHYECKUI COCTAB U CTPOCHUE KIIETKH

XHWMHMYECKUH COCTaB KJIETKH. XHWMHUYECKHE 3JIEMEHTBhI: MaKpO3JIEMEHThl, MUKpPOJIEMEHTH. Boxa W MuHepalibHbIE
BemiecTBa. OyHKIMK BOJIBI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [loaepkanine 0ocMOTHYECKOro OanaHca

benku. CocraB u cTpoeHue 6elKkoB. AMHUHOKHUCIOTH — MOHOMEpHI 0enkoB. HezaMeHumble 1 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIH COCTaB. YPOBHH CTPYKTYyphl O€IKOBOW MOJEKYJbl (IMIEpBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBepTUYHASI CTPYKTYpa). XMMHUECKHE CBOMCTBA OeKkoB. buonorndyeckue QpyHKIMK OEIKOB.

®epmeHTHI — Omonornyeckne KartanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTpP, CyOCTpaTHas Crenu(pUIHOCTS.
Kodepmentsl. Butamunsl. Otnuunst epMEeHTOB OT HEOPraHUYECKUX KaTaln3aTOpOB

VYrieBonbl: MOHOCaxapuasl (TJII0K03a, pudo3a U Jae30Kcupu003a), aucaxapujibl (caxaposa, JaKTo3a) M MOJIMCAXapHUabl
(kpaxmai, TIIMKOTeH, [eJUTi003a). buonoruueckue GyHKIUU YTIEBOOB.

Junuapl: TpUrIHLIEpH b, crepouabl, Gocomumuasl. ['unpopunsHo-ruapodoOHEIe cBOMcTBA. bronornyeckue GpyHKIUN
munuaoB. CpaBHEHHUE YIIIEBOIOB, OEIKOB U JIMMUAOB KaK HICTOYHUKOB SHEPTUU

Hyxnennossie kucnotsl: JJHK nu PHK. Hykneotunsr — MoHoOMepsl HykiaenHOBBIX KuchHoT. Ctpoenune n ¢ynkmun JJHK.
Crpoenue u pynkiun PHK. AT®: crpoenue u pyHkumn

[uTonorus — Hayka o kierke. Kiierounast reopusi. MeToabl H3y4eHUs KIETOK

Krnerka kak nenoctHas xuBas cucrema. O0Iye Npu3Haky KJIETOK: 3aMKHYTasi Hapy»Hasi MmemOpaHa, mosnekyinbl JJHK kak
reHeTUYECKUH anmnapar, cucTeMa CUHTe3a Oenka

Tunel KJIeTOK: dyKapuoTHYecKas U mpokapruotudeckas. OCOOEHHOCTH CTPOEHUs MPOKapHUoTHYecKoi kieTku. Kierounas
cTeHka Oaktepuii. CTpoeHue dyKapruoTHuYecKor KieTKi. OCHOBHBIC OTJIMUUS PACTUTEIHHOM, )KUBOTHOM M TPUOHON KJIETKH
[ToBepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAsl CTeHKa, INIMKOKaNuKc, ux QyHkiuu. [lnasmaruueckas memOpaHa, e€
cBoiicTBa U QyHkiuu. [{utonnazma u eé opranounapl. OqHOMEMOpPaHHbBIE OPraHOW bl KJIETKU: 3HJIOMIa3MAaTHYECKas CETh
(BIIC), ammapar Tompmxu, mu3ocombl. [lonyaBTOHOMHBIE OpPraHOWABI KJIETKH: MUTOXOHIPHH, TUIACTHIBL.
[TpoucxoxaeHne MUTOXOHIPHUH U iacTua. Bunbl mnactua. HemeMOpaHHbie opraHOHMIBI KJIETKH: PUOOCOMBI, KJIIETOYHBIN
LEHTpP, PECHUYKH, )KTYTUKU. DYHKIIMU OpraHOUIOB KIIETKHU. BritoueHus

SAnpo — perynaropHbiii nentp kietku. CrTpoeHue sapa: saepHas 000J04YKa, KapHoIjIa3Ma, XpPOMATHH, SPBIIMIKO.
XpOMOCOMBI

TpaHcnopT BENIECTB B KJIETKE

KusznenesTenbHOCTb KIETKU

OOMeH BelecTB, WM METa0OIU3M. ACCUMHIIIALUS (TJTACTUYECKU OOMEH) M TUCCUMIIIALUS (PHEPreTUYeCKuil OOMeH) —
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5.5

JIBE CTOPOHBI €IMHOTO mpolecca Merabonusma. Tumbl oOMEHa BelecTB: aBTOTPO(HBIA U rerepoTpodHbiil. Poib
(bepMeHTOB B OOMEHE BEIIECTB M MPEBPAILEHUH SHEPTHH B KIJIETKE

®dorocunre3. CBeroBas u TemMHOBas (a3bl dortocuHTe3a. Peakmuu dorocuHTe3a. DPHEKTUBHOCTH (HOTOCHHTE3A.
3nayenue GoTocHHTE3a JUIA KU3HH Ha 3emie. BiusHue ycioBuil cpenbl Ha (OTOCHHTE3 U CIOCOOBI MOBBIIICHHUS €TI0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3Upytolue OakTepun. 3HaueHHEe XeMOCHHTE3a JIJIS )KU3HH Ha 3emIie

DOHepreTudeckuii oOMeH B kiieTke. Paciiernienue BellecTB, BBIACICHUE U aKKyMYJIHUPOBAaHUE HHEPIHH B KIETKE. DTallbl
sHepreTudeckoro oomena. ['numkomus. bpoxenune u ero Buabl. KucinopogHoe OKHCICHHE, MM KIETOYHOE JIbIXaHHE.
O} heKTHBHOCTh YPHEPTrETUIECKOTO OOMEHA

Peaknun matpuynoro cuntesa. ['enernueckas nadopmanust u JJHK. Peanuzanms renetndeckoil nHpopManuu B KIETKE.
I'eneTnveckuii kox M ero cBoicTBa. TpaHckpumius — MarpudHblid cuHTe3 PHK. Tpancmaumss — OuocuHTe3 Oenka.
KomupoBanue amuHokucinot. Poss pubocom B 6GnocunTese Oenka

Heknetounsie ¢opmbl xu3Hu — Bupychl. Mctopus otkpeitust Bupycos (.U. MBanoBckuit). OcOOEHHOCTH CTPOCHUS U
KHU3HEIEATENIbHOCTU BHpPYCcOB. bakrepuodaru. bosie3Hu pacTeHMi, KUBOTHBIX U 4YEJIOBEKAa, BbI3bIBAEMbIE BUPYCaMHU.
Bupyc ummynonedunura uenosexka (BUY) — Bo3Oymutens CIIM[la. Ilpodwunaktuka pacnpocTpaHEHHS BUPYCHBIX
3a00JeBaHU

Pa3sMHoOxeHMe 1 MHAUBUAYaJIbHOE Pa3BUTHUE OPraHU3MOB

KieTounslii 1UKI, WM KU3HEHHBIA UK KiIeTku. MHTepdasza m murto3. [lpomecchl, mpoTekarome B uHTepdase.
Peruukanuss — peakuust matpuuHoro cunreza JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIIL.
JIMIIIONAHBIT M TaluIONIHBI XpOMOCOMHBIE HaOoOphl. XpomaTtuabl. LluTonornueckne OCHOBBI Pa3MHOKEHUS U
WHJIMBU1yalIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue xierkn — murto3. Ctaaun murtosa. IIporecchsl, mpoucxoasamye Ha pa3HbIX CTaausX MUTO3a. buonornueckuit
CMBICJI MUTO32

®opMbl pa3MHOKEHUSI OPraHU3MOB: OecIosIoe U 1ooBoe. Buabl 6ecronoro pa3sMHOXKEHUS: AeIeHUE HaJlBOE, IOYKOBaHHE
OJJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BEreTaTMBHOE pa3MHOXEeHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE
OpPraHU3MOB, €T0 3HAYEHUE JJIs CEJICKIINU

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUSA OT OECIOI0ro.

Meito3. Cramuu wmeiio3a. Ilpoueccel, mpoucxonsimue Ha craausx wMenosa. [loBegeHune XpoMocoM B MeHoO3e.
Kpoccunrosep. buonornyeckuii CMbICI U 3HaUEHUE MEH03a

I'amerorene3 — mporecc oOpa3oBaHMs MOJIOBBIX KIETOK y XUBOTHBIX. [l0NOBBIE Kene3bl: CEMEHHUKH M SUYHHUKH.
OOpa3oBaHue M pa3BUTHE TMOJOBBIX KJIETOK — ramer (CIepMaTro3oM]l, SHIeKIeTKa) — CIepMaToreHe3 U OOreHes.
Oco0eHHOCTH CTpOEHUS SIMIEKIETOK U ciepMaTo3ouoB. Omnonorsopenue. [laprenorenes

WupuBuayanbHOe pa3BuTHE (OHTOreHE3). DMOPHOHAIBHOE Pa3BUTHE (AMOpHOTreHe3). DTarbl SMOPHOHAIBHOTO Pa3BUTHS Y
MO3BOHOYHBIX JKMBOTHBIX: JIpoOJieHHMe, racTpyisauus, opraHoreHe3. IloctamOpuoHanbHOe pa3BuTHe. TuIb
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MIOCTAMOPHUOHAIBHOTO Pa3BUTHS: MIPsIMOE, HEMPAMOE (JIMYMHOYHOE). BiusiHue cpelibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOKIACHHBIE YPOICTBA.

Poct u pazButue pacteHuii. OHTOreHe3 [BETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHU, CTaIUN Pa3BUTHS

HacnencrBeHHOCTh M1 NBMEHYMBOCTD OPraHU3MOB

[IpenMer u 3amaun reHeTuku. VcTtopusi pa3BUTHS TeHETUKH. Bkian poccuiCKUX U 3apyOekKHBIX YUYEHBIX B Pa3BUTHE
TCeHETUKU. METONbl TeHETHKH (THOPUIONOTUYECKHUI, MUTOTEHETUYECKHA, MOJICKYJISIPHO-TeHeTH4YecKkuii). OCHOBHBIC
FE€HETUYECKUE NOHATHUS. | 'eHeThuueckasi CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpelMBaHUI

3aKOHOMEPHOCTH HACJICIOBaHMS TPHU3HAKOB, ycTaHOBJICHHbIE . MenaeneM. MOHOTHOpPUIHOE CKpEIIMBaHHE. 3aKOH
eanHooOpa3ust THOpUA0B NepBoro nokosieHus. [lpaBuno noMuHUpOBaHUS. 3aKOH pacUIeIUIeHUs MPHU3HAKOB. | 'umoresa
YUCTOTHI TameT. [1oHOe ¥ HeNmoIHOE JOMUHUPOBAHHUE.

JurubpunHoe CKpeliMBaHuWe. 3aKOH HE3aBHCUMOIO HACJEIOBaHUS MPU3HAKOB. llUTOreHeTmyeckue OCHOBBI
JUTHOPHUIHOTO CKpENIMBAaHM. AHAIM3UpYIONIee CKpelmmBanue. Vcmonp30BaHUEe aHATM3UPYIOMIETO CKPEUTUBAHUS IS
orpezieNieHus] TeHOTHIIa 0CO0U

CuenneHHoe HacjenoBaHue Ipu3HakoB. Pabora T. Moprana mo cuemjieHHOMY HacjieloBaHUIO reHoB. Hapymienue
CUEIUVICHUS TEHOB B pPe3yJIbTaTe€ KPOCCUHIOBEPA. XPOMOCOMHAsI TEOPUsI HACIIEICTBEHHOCTU. [ e HeTHUeCKue KapThl.
I'enetnka mnona. XpoMOCOMHOE OmpeneieHue IMona. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMorameTrHeie U
reTeporameTHble opranu3Mel. HacienoBanue Npu3HaKoB, CLETUIEHHBIX C I10JIOM

N3MeHunBOCTh. BuIbl M3MEHUYMBOCTH: HEHACIEICTBEHHAs W HACJEICTBEHHAas. Ponb cpeapl B HEHACHEACTBEHHOM
W3MEHUYUBOCTH. XapaKTEpUCTUKA MOAM(PUKAIMOHHON W3MEHYMBOCTU. BapHallMOHHBIM ps M BapUallMOHHAs KpHUBas.
Hopma peaknum npusHaka. KonndecTBeHHbIE W KayeCTBEHHBIE TMPU3HAKM W WX HOpMma peakuuu. CBoicTBa
MOAU(PHUKAITMOHHON U3MEHUNBOCTH

HacnencTBennas, win reHOTUNIMYECKAs, M3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTh. Mei03 U TMOJIOBOM MPOIECC —
OCHOBa KOMOWHATHBHOW HM3MEHYMBOCTH. MyTalMoHHas UW3MEHYUBOCTh. Kiaccudukamuss MyTanuid: TeHHBIE
XpPOMOCOMHBIEC, T€HOMHBIe. HacToTa W mpU4MHBI MyTaruil. MyrareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HaclyieacTBeHHOM n3MeHunsoctd H.M. BaBuiiosa

I'enetnka uvenmoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHM YEJIOBEKA: I€HEAJTOTHYECKUM, OJM3HEI[OBBIMH,
[UTOTEHETHYECKU,  OMOXMMHUYECKUU,  MOJEKylIsapHO-reHeTuueckuid. COBpeMEHHOE  OmpeleleHHe  TeHOTHUNa:
MOJJHOT€HOMHOE CEKBEHHPOBAHME, T€HOTUNHMpPOBaHWE, B TOM uucie ¢ nomomipio [I[P-ananu3a. HacnmencrBeHnHbie
3a005IeBaHuUs YEIOBEKA: TeHHBbIC 00JIe3HH, OOJIE3HU C HACIIEICTBEHHOU MPEeapacioioKeHHOCThIO, XPOMOCOMHEIE OOJIE3HHU.
CoMarnueckne W TeHEpaTUBHBIE MyTaluu. [IpUHIMIBI 310pOBOTO 00pasza JKW3HHW, TUArHOCTHKH, MPOMUIAKTHKA M
JICYCHUs TEeHETHYeCKHX Ooyie3He. MenuKo-TeHeTHYeCKOe KOHCYJIBTHPOBAaHUE. 3HAUYC€HHWE METUIIMHCKON TEHETUKH B
MPEAOTBPAIEHUHN U JICUCHUH TeHETUYECKUX 3a00JICBaHUH YeTTOBEKa

Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekmusi Kak Hayka M TIpoOIeCcC. 3apoXKIeHWE CeNeKIuu W JaomecTtukanus. Ydenne H.M. BaBwmioBa o meHtpax
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MIPOUCXOXKACHUS W MHOroo0pa3us KyJIbTYPHBIX pacTeHUid. LIeHTphl MpOMCXOXAECHHUS JOMAalIHUX KHUBOTHBIX. Copr,
opoJa, MITaMM

CoBpeMeHHbIE METO/bI CelleKIIMU. MaccoBbIil U MHAMBUAYATbHBIA OTOOPHI B CEJIEKIIMHM PACTeHHUI U >KMBOTHBIX. OlleHKa
IKcTephepa. bauszkopoacTBeHHOE CKpenuBanue — MHOpUAUHT. Yncras nuaus. CKkpelnuBaHue YUCThIX TUHUH. ['eTeposuc,

win rubpuaHas cuia. HepoacrBeHHoe ckpemnBanue — ayTOpuaunr. OtpanéHHas rulOpuaumzanus U e€ yCIHexu.
HckyccTBEHHBI MyTareHe3 M IOJY4YEHUE MOJMUIUIOWAOB. JOCTMIKEHHS CENEKLMH PACTEHUM, KUBOTHBIX U
MHUKPOOPraHU3MOB

buorexHomorusi Kak OTpacib MPOM3BOACTBA. | eHHAas WHXKEHepHs. Otambl co3gaHus pexkomoOunantHor JIHK wu
TpaHCI€HHBIX Opranu3MoB. Knetounas unxenepus. Kierounsie KyapTypbl. MUKPOKIIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KiorupoBaHue BBICOKOPOTYKTUBHBIX CEIBCKOXO3SHCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKHE M ITHYCCKHE MPOOICMBI.
I'MO — renetndecku MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

DBONIOIMOHHAs OMOJIOTHS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3BoitonuU. llaneoHTONOrMUECKHE: MOCIEI0BATEIbHOCTh MOSBIEHUS BHJIOB B IaJ€OHTOJIOTMYECKOU
JeTONMCH, nepexoaHble (opMmel. buoreorpaduueckue: cxoacTtBo U pasnuuue ¢GayH U (QIOp MaTEpUKOB U OCTPOBOB.
OMOpPHUOIOTHYECKHE: CXOJCTBA M PazIndMsi SMOPUOHOB pPa3HbIX BHUJOB MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE:
TOMOJIOTHYHBIE, AHAJIOTUYHbIE, pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUECKUE: CXOJCTBO
MEXaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa00INYECKUX MMyTEH Y BCEX OPraHu3MOB

OpomonnonHas teopus Y. [lapsuna. [Ipennocsliku BOSHUKHOBEHNUS JapBUHM3MA. J[BHKyIIMEe CHIIBI DBOJIIOLUN BUJIOB T10
HapBuHy (M30BITOYHOE Pa3MHOXKEHHE MPU OrPAaHUYEHHOCTH PECYpPCOB, HEONpenenEéHHas H3MEHYMBOCTh, OopbOa 3a
CYIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

Cunrernueckas Teopus sBoonnn (CTD) u ocHOBHBIE €€ TTookeHusa. MukpoasBotonus. [lomysanus kKak eTuHAIa BUIA
Y HBOJIIOLUU

JBmxyuiue cuiibl (pakTopbl) 3BOJIOLUU BUIOB B IpUpojie. MyTallMOHHBIN Mpoliecc U KOMOWHATUBHAS MU3MEHYHUBOCTD.
[TonynsumonHbele BOMHBI M Jpeii¢ reHoB. M3omsamus u murpauus. EctecTBeHHBIH 0TOOp — HampaBisitouiuii (akrop
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sBoIIIOIIMU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh OPraHU3MOB KaK pe3yJIbTaT 3BOJIOLUH. [IpuMeps! mpucnocodaeHuid y opranu3smMoB. ApoMopgo3sl 1
UaMoaaanTalu.

Bun u BunooOpaszosanue. Kpurepuu Buaa. OCHOBHBIE (OPMBI BHI000pa30BaHUA: T€OTpa@ruecKoe, IKOJIOTHIECKOe
Maxkposomornusi. @opmbl 3BoOLMU: (pUieTHUECKas, TUBEPreHTHas, KOHBEpreHTHas, napajuienbHas. HeoOpatuMocTsb
9BOJIIOLUA

Bo3HukHOBEHME U pa3BUTHE KU3HU HA 3eMIIe

JloHay4HbIE MPEJICTABICHUS O 3apOXKICHUU XU3HU. HaydHble rUmoTe3sl BOSHUKHOBEHUS JKU3HU Ha 3emiie: abuoreHes u
naHcrnepMus. XUMUYECKask 3BOJIIOLMS. DKCIEPUMEHTAIBHOE MOATBEPKACHIUE XUMUYECKOM BoonMy. HavanbHele 3Tansl
ouonornyeckoii sBomonuu. I'nnoreza PHK-mupa. IlepBeie kinetku u ux somonus. DopMupoBaHre OCHOBHBIX TPYII
YKUBBIX OPTraHU3MOB

PazButue xxu3nu Ha 3emiie mo 3paM u nepuojam. Karapxeit. Apxelickas u nmpotepo3oiickas 3psl. [laneo3oiickas spa u eé
MePHUObl: KEMOPUNCKUN, OPAOBUKCKUHN, CHITYpPUUCKHM, TEBOHCKUHM, KaMEHHOYTOJIbHBIN, IEpMCcKHil. Me3o30iickas spa u
€€ Nepuobl: TPUACOBBIM, IOPCKUI, MEJTIOBOM.

KaitHo3oiickasg spa u e€ mnepuoibl: MaJCOreHOBBIN, HEOIC€HOBBIM, AHTPOIOICHOBBIM. XapaKkTEpUCTUKA KIUMATa H
re0JIOTHYECKHX mporeccoB. OCHOBHBIE 3TAIbI HBOJIOIUH PACTUTEILHOTO U )KUBOTHOTO MHUpa. ApoMOp(O3bl Y pacCTeHUI U
AKUBOTHBIX. [losiBNIEHne, paclBET U BBIMUPAHUE CPYIII )KUBBIX OPraHU3MOB

CucremMa OpraHu4ecKkoro MMpa Kak OTpa)xeHue 3BONIOINMH. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB

OBonronus 4eloBeKa. AHTPOIOJIOTHSl Kak HaykKa. Pa3BUTHE NpeACTaBIEHUH O NPOMCXOXKIECHUU dYelloBeKa. MeTonsl
U3y4eHHsl aHTpornorenesa. CxoJCcTBa U pa3auuus YesloBeKa U )KUBOTHBIX. CUCTEMAaTUUYECKOE MOJI0KEHHE YEeJIOBEKa.
JiBrxyuue cuibl (pakTopbl) aHTpornorenesa. HacnencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBIN
o0pa3 ’)KM3HH, U3TOTOBIIEHUE OPYAUIl TPY/la, MBIIIJIEHUE, pEYb

OCHOBHBIE CTaIUN U BETBH JBOJIIOIIMH YEJIOBEKA: aBCTPaJIONUTeKH, YenoBek ymenslid, Yenosek nmpsamoxondmui, Yenosek
HeaHJepTaIbcKui, YenoBek pa3ymHbid. HaxoIku HMCKOMaeMbIX OCTAaHKOB, BpEMs CYIIECTBOBaHHUS, 00JacTh
pacrpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Tra, 00pa3 )KU3HU, OPY AU

Yenoseueckue pachl. OCHOBHBIE OOJIBIINE pachl: EBPONIEONIHAS (€Bpa3uiicKas), Herpo-aBCcTpalloniHas (IKBaTopUasbHasi),
MOHIOJIOUHAs (a3MaTCKO-aMepUKaHcKast). UepTsl MPUCIOCOOIEHHOCTH Mpe/ICTaBUTENeH YeTIOBEYECKUX pac K YCIOBHUSIM
cymiecTBoBaHus. ENMHCTBO yenoBeueckux pac. Kputuka pacusma

OpranusMsl 1 OKpy’Karolias cpeaa

OKoJIOTMSl Kak Hayka. 3aJadyd M paslenbl SKOJOTHHA. METOIbl 3KOJOTMYECKMX HCCIENOBAHUN. OKOJIOTHYECKOE
MUpoBo33peHue. Cpebl 0OUTaHHs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/1yIlIHAs, TOUYBEHHAsI, BHYTPHOPraHU3MEHHas
Okonoruueckue (paxtopsl. Knaccudukaius sKonorndeckux (pakTopoB: aOMOTHUECKHE, OMOTUYECKHE U aHTPOIIOT€HHBIE.
JlelicTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI

AOGuoTtndeckue (akTOphl: CBET, TEMIIepaTypa, BIaxHOCTh. DoTonepuoansM. [IpucnocobneHus opraHu3MoB K JIEHCTBHIO
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abnotnyeckux GpakTopoB. bruonornueckue puTMel

buotnueckue ¢axTopsl. Buapsl OMOTHUECKHMX B3aUMOJCHCTBUI: KOHKYPEHIIMS, XUIIHUYECTBO, MApa3UTU3M, MYTyallu3M,
KOMMEHCAIU3M  (HaxJICOHMYECTBO,  KBApTUPAHTCTBO), aMEHCaIM3M, HeWTpanu3M. 3HadeHHe  OUMOTHYECKHUX
B3aMMOJICHCTBHIA IS CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

DKOJIOTHYECKHE XApaKTEPUCTUKHM momyssauud. OCHOBHbIE IIOKa3aTead IOMYJSIMU: YHUCIEHHOCTh, IUIOTHOCTD,
POX/1aeMOCTh, CMEPTHOCTD, IPHUPOCT, MUTpAIUs. JIMHaAMUKa YMCIEHHOCTH MOMYJISIINAN U €€ perysauus

Coo01iecTBa U 3KOJI0rMYECKHE CUCTEMBI

Coo0bmiecTBo opranu3MoB — OuoreHo3. CTpyKTypbl OnoleHO03a: BUI0BAs!, IPOCTPAHCTBEHHAs, TpoduuecKas (MUIIeBas).
Bunsl-nomuaanTel. CBSI31 B OMOLIEHO3€E

Okonornyeckue cuctemsl (dkocuctemsl). [lonsarue 06 skocucreme u OuoreorneHosze. OYHKIMOHAIBHBIE KOMIIOHEHTHI
9KOCHUCTEMBI: TPOJYLEHTbI, KOHCYMEHTbI, peIyLUeHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPIUU B HKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3KocucTeMbl. [Tummessbie nenu u cetu. OCHOBHBIE IIOKAa3aTENIN 3KOCUCTEMBL: OroMacca,
OPOAYKLUS. DKOJOTUYECKUE MUPAMMJIbL: MPOAYKLUHU, YUCIEHHOCTH, OrMomacchl. CBOHCTBA 3KOCHUCTEM: YCTOMUUBOCTD,
camoperyJauus, pazsutue. Cykieccus

[IpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHUCTEMAa XBOMHOTO UM IIMPOKOIMCTBEHHOTI'O Jieca.
AHTpPOIIOT€HHBIE 3KOCHUCTEMBL. ATPOIKOCUCTEMBI. YpOO3KOocHCTEeMBl. buosornyeckoe M XO3sMCTBEHHOE 3HAuY€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

bropaznoobpazue kak GpakTop ycToitunBocTy 3kocucteM. CoxpaHeHHe OHOIIOTHYECKOTO pa3Ho0Opa3us Ha 3eMiie

VYuenue B.M. Bepnaackoro o 6uocdepe. ['panuibl, coctaB u cTpykTypa 6uocdepsl. JKupoe BemiectBo U ero (QyHKIHH.
Ocobennoctu O6Mocdepbl Kak TIIOOATBHOW IKOCUCTEMBI. JIMHAMUYecKoe paBHOBecHe M oOpaTHas CBs3b B Ouocdepe.
KpyroBopoTs! BelecTB 1 OMOreOXMMHUYECKHE IIMKIIBI 2JIEMEHTOB (YIiiepoaa, a3oTa). 30HaJIbHOCTh Onocgepbl. OCHOBHBIE
OMOMBI CyIIN

YenoeuecTBO B 6nocdepe 3eminn. AHTpOIIOreHHbIe U3MeHeHUs B Onocdepe. [1o0anbHbIe 93K0I0rnyeckre mpoOIeMsl.
OcHOBa parMOHAIBHOTO YIPABJICHUS MPUPOIHBIMA PECYPCaMHU M MX HCIONb30BaHuE. JlOCTHKEHHS OMOJIOTHH M OXpaHa
PUPOJIBI
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