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PABOYAS MTPOI'PAMMA 110 BUOJIOI'MH 10-11 KJIACC
PIrocC

IosicHUTEJBLHAA 3ANMUCKA

PaGouas nporpamma cocrapiieHa Ha ocHoBe DenepanbHoro ['ocygapcTBEHHOTO
CTaHJapTa, IPOrpaMMBbl 110 OMOJIOTHH ISt 0011e00pa30BaTEIbHBIX KON 0a30BBI YPOBEHB,
MOJTHOCTBIO OTpakarouen coaepxanue [IpumepHoit mporpaMmel, ¢ IOMIOJTHEHUSIMU, HE
MIPEBBIIAIOIIMMU TPEOOBAHHS K YPOBHIO IMOATOTOBKH 00YYaOLTHXCSI.

Pabouas mporpamma no 6uostoruu st 10- 11 kmaccoB pa3paboTaHa B COOTBETCTBHUU C:

®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 "OO6 obpazoBanuu B Poccuiickoii
Oenepanun';

denepaabHBIM FOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM HAYaJIBHOTO O0IIETo
o0Opa3oBaHus, YTBEPKACHHBIM NPUKa30M MuHUCTEpPCTBAa 00pa3oBaHus U HayKu Poccuiickoii
®enepanun ot 06.10.2009 Ne 373, ¢ n3MeHEHUSAMHU, BHECEHHBIMU NPUKa30M MUHUCTEPCTBA
obOpazoBanus U Hayku Poccuiickoit @enepammu ot 31.12.2015 Nel576;

®denepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIaPTOM OCHOBHOT'O OOIIETO
o0Opa3oBaHUs, YTBEPKICHHBIM, MPUKa3oM MuHUCTepCcTBa 00pa3oBaHus M HayKu Poccuiickoi
®enepanuu ot 17.12.2010 Ne 1897, ¢ n3smeHeHHsAMH, BHECEHHBIMU IIPUKa30M MHHHCTEpPCTBA
obOpazoBanus u Hayku Poccuiickoit @enepammu ot 31.12.2015 Nel577;

®denepanbHbIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO OOIIEro
o0Opa3oBaHus, YTBEPKACHHBIM NPUKa30M MuHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoii
®enepanun ot 17.05.2012 Ne 413, ¢ n3MeHeHUsIMHU, BHECEHHBIMU NPUKa30M MuUHuUCTEpCTBA
obpa3zoBanus u Hayku Poccuiickoit deneparun or 31.12.2015 Nel578;

VueoubM mianoM [Ixomsr;

[IpumepHOIi MporpaMMoi AUCHUILINHBI, YTBEPKIEHHONM MUHUCTEPCTBOM 00pa30BaHMs U HAYKU
Poccuiickoit @enepanuu (UM aBTOPCKOM MporpaMmMe, MpoIIeIel SKCIepTH3y U arpodaluio;
denepanabHBIM NIEpeyHEM y4eOHUKOB, YTBEP)KICHHBIX, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) K
HCIIOJIb30BAaHUIO B 00pa30BaTEIbHOM MpoIiecce B 00pa30BaTENbHbBIX YUPEKICHUIX,
peanu3yIonmx MporpaMmbl 001Iero oopa3zoBanus. Poccuiickoit @enepanmu ot 31.03.2014 Ne 253
«O06 yTBepkaeHNH (heaepanbHOro nepedHs yueOHNMKOB, PEKOMEHAYEMbIX K UCIIOJIb30BAHUIO MIPH
peam3anuu UMCIOIIUX IT'OCYyAapCTBEHHYIO aKKPCAUTALUIO O6pa30BaTeJ'IBHLIX nporpaMm Ha4aJbHOI'O
00111er0, 0CHOBHOT'O 00IIIETr0, CPEeIHETO 001Iero 0opa3oBaHusI.

[penyaraemast mporpaMma siBJISIETCS JIOTHUECKUM MPOJOIDKEHUEM ITPOrpaMMBbI 110 OMOJIOTHH
OCHOBHOI 11K0JIBI (59 Kinaccel), pazpaboranHoit B. B. [Taceunukom, B. M. IlakynoBoii, B. B.
JlaTromuueim, P. JI. Mamewm. ba3oBbiii ypoBeHb cTaHIapTa OpUCHTUPOBAH Ha (POPMHPOBAHUE
o01eli GMOJIOrMYecKO rPaMOTHOCTH U HAYYHOTO MUPOBO33peHus ooyuatomuxcs. Kypc
«O0b1as Ouomorusy 3aBepiIaeT n3ydeHrne OUOJIOTHH B 00111€00pa30BaTEIbHBIX YUPESIKIACHUSAX.
Omna npusBaHa 0000IIHUTH OMOJIOTUYECKHE 3HAHUS, UMEIOLTUECS Y YUaIluXCsl, YIIyOUB UX J10
MOHUMaHHUs OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, COBPEMEHHBIX TEOPHil, KOHIEIINI U yueHuH, a
TaK)Ke MOKa3aTh MPUKIAAHOE 3HaYeHHE OUOJIOTHH.

Pabouas mporpamma coxpaHsieT TpaJuluy Y4eOHOTO IPEMETa U BMECTE C TEM HOJTHOCTHIO
OTpa’kaeT OCHOBHBIE MJICH U IIPEMETHBIC TEMbI CTaHAapTa 00pa30BaHMs MO0 OHOJIOTUH,
NPEJICTaBIIsS €r0 Pa3BePHYTHIN BApUAHT C KPATKUM PACKPBITUEM Pa3/IeIOB U MPEIMETHBIX TEM,
BKJIIOUYAsi PEKOMEHTyeMbIii epedeHb 1a00paTOPHBIX U MPAKTUYECKUX padoT.



Conepxanre mporpaMMbl CPOPMUPOBAHO HA OCHOBE IPHUHIIAIIOB: COOTBETCTBHS
o0pa3oBaHuUs TOTPEOHOCTSIM OOIIIECTBA; y4eTa €AUHCTBA COACPIKATEILHOM U MPOLIeCCyaTbHON
CTOPOH 00y4YeHHS; CTPYKTYPHOTO €IMHCTBA COJIepKaHusl 00pa30BaHMs HAa Pa3HBIX YPOBHAX €0
(dhopmupoBaHus.

B xypce BakHOE MeCTO OTBOAMUTCS (POPMHUPOBAHUIO ECTECTBEHHOHAYYHOTO
MUPOBO33PEHUS U SKOJIOTUYECKON KyNbTYphI ydamuxcs. IMEHHO MO3TOMY, HapsiAy C OCBOEHUEM
0011eOMOTOTMUECKUX TEOPHId, U3YYEHUEM CTPOCHHS OMOJIOTMYECKUX CUCTEM Pa3HOro paHra u
CYILIHOCTH OCHOBHBIX OMOJIOTMYECKHUX MPOIIECCOB, B IPOrpaMMe yIEeIeHO CEpbE3HOE BHUMAHUE
BO3MOKHOCTH HCITOJIb30BAHHUS MTOJTYYCHHBIX 3HAHUN B TIOBCETHEBHOM JKU3HHU TSI PEIICHUS
MIPHUKJIATHBIX 3a]1a4.

[IporpamMMa BKIIIOUAET BCE OCHOBHBIE pa3/ieiibl U TEMBbI, U3y4aeMble B CpeIHel
o01ieo0pa3oBaTeabHON HIKOJIE, MPEAYCMAaTPUBAET U3YUYEHUE YUAIIUMHCS TEOPETUUECKUX U
MPUKJIAAHBIX OCHOB OMOIOruU. B Hell Hanum oTpaskeHue npooJIeMbl, CTOSAIINE B HACTOSIIIEE
BpeMsi Tiepe]] OMOIOrHUeCcKOi HayKOM, pellieHne KOTOPBIX HAMPaBICHO Ha COXPaHEHUE MPUPOIBI
U 37I0POBbsI YEJIOBEKa.

Jliia mproOpeTeHust NpaKTUYECKUX HAaBBIKOB U MOBBIIICHUS YPOBHS 3HAHUH TPOTrpaMMoOit
MpeayCMaTPUBAETCSI BBIMIOJHEHUE Psiia JIAOOPATOPHBIX M MPAKTHUECKUX PadOT.

Pabouast mporpamMmma OpueHTHPOBAaHA HA UCTIOIB30BAHUE YICOHUKA:

buonorus. O6mas 6uonorus. bazoserit ypoens.10 kitacc. 2 —e crepeotunHoe. ABT. B.1.
Cusornasos, .b. Aradonosa, E.T.3axapoBa M.: Beprukais, JIpoda.- 2014 . YueOHuka .
buonorus. O6muas 6uonorusi. bazoseiit ypoensb.11 kimacc. 2 —e crepeotunHoe. ABT. B.1.
Cusornasos, NI.b. Aradonosa, E.T.3axapoBa M.: Beptukais, JIpoda.- 2013 r.

OBILIAS XAPAKTEPUCTHUKA YYEBHOI'O IPE/IMETA

[peamer «OO61mas 6HONOTH» ABISETCSA OTHON U3 00111€00pa30BaATENBHBIX TUCIUILIHH JJIs
CpEJHEH MIKOJIBI.

OcHoBHas 11eb Kypca — IMO3HAKOMHTH IIKOJIbHUKA C COBPEMEHHBIMU MPEICTABICHUSIMHI
Ouosioruu 1 1ath (PyHIaMEHTaIbHOE OMOIoruyeckoe 00pa3oBaHie, OPUEHTUPOBAHHOE HA
MOJITOTOBKY BBIMYCKHUKA CPEAHEN MIKOJIbI K MOCTYIJICHHUIO B BBICIINE YUEOHbIC 3aBEICHHS
paznuuHoro npoduis. Bmecre ¢ Tem cozpepkaHue Kypca OMOJIOTMM COOTBETCTBYET COLMAIIBHBIM
TpeOOBaHUSM, MPEIBIBIIEMBIM K 00pa30BaHUIO BOOOIIIE, M HAIIPABICHO HA COIMATH3AIINIO
yJaluxcs, uX IpuoOIIeHne K KyJIbTYPHBIM LIEHHOCTSIM, (hOpMUpOBaHUE IKOJIOTHYECKOTO
CO3HAHUS, OBJaJIeHIE y4eOHO-TI03HABATEIHLHBIMH U IIEHHOCTHO-CMBICTIOBBIMU KOMIIE-
TEHIUAMH, TOCTHKEHUE MPEAMETHBIX, JUYHOCTHBIX U METaNpeAMETHBIX Pe3yIbTaTOB 00yUeHUs .

MECTO YYEBHOI'O IPEIMETA B YYUEBHOM IIVIAHE

Kypc «O011as 61010rus» OCHOBBIBAETCS HAa 3HAHUSX YUalllUXCsl, TOJYYEHHBIX IPU U3yUEHUU
OMOJIOTMYECKHX JTUCIUIIIIMH B OCHOBHOM IIKOJIE, U SABJISIETCA MPOIOJDKEHUEM JIMHUU, HAYaTON
B 5 kiacce yueoHukoMm «buosnorus. 5 kiace» aBropos B. M. CuBornazosa u A. A. [lnemakosa,
yueOHukoM «buonorus. 6 knace» B. M. Cuornasosa, yue6HukoMm «buonorus. 7 xinacey

B. U. CuBornasosa, M. P. Canuna, A. A. Kamenckoro, yaeonukom «buomnorus. 8 kimace» B. U.
CuBornasosa, M. P. Canuna, A. A. Kamenckoro u yue6uukom «buosnorus. 9 kiace» B. b.
3axaposa, B. . CuBornazona, C. I'. MamonToBa, U. b. Aradonosna.

3TO0 OTpakaeT MPEeMCTBEHHOCTh YUEOHBIX POrpaMM U 00ecIieunBaeT BO3MOXKHOCTb
JalbHENIIET0 YCIEIIHOT0 podeccuoHanbHOro 00yuenus. M3ydyenne npeaMera Takxe
OCHOBBIBAETCS HA 3HAHMAX, IPUOOPETEHHBIX HA YPOKAX XUMHUH, (PU3UKH, UCTOPHUH,
(u3nueckoi u skoHoMHuecKoi reorpadun. Cam npeameT ABiseTcss 0a30BbIM AJIS psijia
CHeLHATbHBIX JUCIUIUINH, U3y4aeMbIX (DaKyJIbTaTUBHO MM UHBIM 00pa3oM B COOTBETCTBHHM C
npo¢eCcCUOHATBHOM OPUEHTAITUEH TITKOJIBI.



J11st oBBIIEHUs 00Pa30BaTENBHOTO YPOBHS U MOJTYUYEHHUSI HABBIKOB MPAKTHUECKOTO
WCIIOJIb30BaHMUS MOJIYYEHHBIX 3HAHUI MPOTPaMMOi ITpe1ycMaTpUBAETCS BBIIOJIHEHHE Psijia
1a00paTOPHBIX PabOT, KOTOPBIE MPOBOIATCA MOCIE MOIPOOHOr0 HMHCTPYKTaXKa

Y 03HAaKOMJIEHUS! YYAIIUXCsl C yCTaHOBJICHHBIMH IIPABUIAMU TEXHUKHU 0€30I1aCHOCTH.
HexoTtopsbie pa3aensl BKIIOYAIOT NPAKTHUYECKUE paObOThI, HAIIPABICHHbIE HA OTPA0OTKY HAaBBIKOB
YHHUBEPCAJIbHBIX YU€OHBIX JI€HCTBUM.

st yrimyOneHuns 3HaHUM U pacIIMPEeHUs: Kpyro3opa yJaluxcsi peKOMEHIYIOTCS 9KCKYPCHH 110
temaM: «HacneacTBEHHOCTh U U3MEHYMBOCTh OPraHU3MOBY, «DBOJIOLMS KHUBOI'O MUpa HA
3emie», «B3zanMooTHomeHUs oprauu3ma U cpeibl. OCHOBBI SKOJIOTHH ». C 3TOM ke 1ENIbI0
MIPETYCMOTPEHBI JEMOHCTPALUH.

B yuebHOM Kypce naercs pacipeeneHie MaTepuaia o pasaenaM u reMaM (B yacax). [lpu stom
TpeIaraeTcs 1o 2 yaca KJIaCCHBIX 3aHATHH B HeAemo B TeueHue nByx JieT (10 u 11 kimaccsr).
CootBerctBeHHO 140 yacoB B TeUeHUE ABYX JIET.

ChopMynnpoBaHbl OCHOBHBIE OHATHS, TPEOOBAHUS K 3HAHUSIM U YMEHHUAM y4alluXxcsl 110
OCHOBHBIM 0J10KaM HH(popMaiun. B KoHIle Kax10ro pa3aena 0003HauEHbl MeHcnpeomemHle
ceéazu xypca «O01mast OuoIoTHsY.

B o0pa3oBarenbHOii TporpaMMe npeayCMOTPEHO H3Yd9eHUE TEOPETHUECKUX U MPHUKIIATHBIX
OCHOB 0011111 6rosoruu. B Hell oTpakeHsl 3a1a4M, CTOSALIME B HACTOSIIEE BPpEMsI ITEpe]]
OMOJIOrNUYeCcKON HayKOM,pelIeHue KOTOPhIX HAIIPaBJIEHO HA COXpaHEHHE OKpYXKarolleH
IPUPOABI U 310pOBbs yesoBeka. Oco0oe BHUMAaHNE HEOOXOJUMO YAEIUTh IKOJIOTHYECKOMY
BOCIIMTAHUIO MOJIOZIEKU.

IHEHHOCTHBIE OPUEHTUPBI COAEPKAHUSA KYPCA BUOJIOT U

B mporiecce ocBoeHus Kypca ydauiics MoIyduT BO3MOKHOCTh IPUOOPECTH MO3HABATeIbHbIE
LEHHOCTH

] yMEeHHE KPUTHYECKH OIEHUBATh HHPOPMAIUIO O JESTEIBHOCTH YEIOBEKa B MIPUPOJIE,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOUHUKOB;

"] BnajieHe OCHOBHBIMH METOJaMH Hay4YHOTO MO3HAHMS PU OUOJIOTMYECKUX UCCIIETOBAHUAX
KHUBBIX OOBEKTOB U IKOCUCTEM: OIIMCAHKE, U3MEPEHUE, HAOIIO/IEHUE;

"] BnaJieHHe HaBbIKaMU TIO3HABATENIbHOM, yueOHO-UCCIIeI0BATENbCKON

U IPOEKTHOM e TeIbHOCTH, HAaBBIKAMHU Pa3pelleHus Ipodiem;

"] crmocOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIFHOMY TIOMCKY METOIOB

pelIeHNs MPaKTUUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

"] BHa/ieHue HaBbIKAMHU TI03HABATEIbHON pe(IeKCUM KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUNA U
MBICJIUTENBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, I'PaHUI] CBOETO 3HAHUS U

HE3HAaHHUs, HOBBIX ITI03HABATEIIbHBIX 33134 U CPEACTB UX JOCTHKEHUS;

HPABCTBEHHbIE IEHHOCTH:

"] cnocoOHOCTh aHAJM3UPOBATh U OLIEHUBATH IOCJIECTBHS ACSITEIBHOCTH YEJIOBEKA B IIPUPOJIE;
KOMMYHUKATHBHbIE ICHHOCTH:

" BIaZieHUE A3BIKOBBIMH CPEACTBAMH — YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3peHusl, UCTIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

"] yMeHHue NpOJyKTUBHO OOIIATHCS M B3aMMO/IEHCTBOBATH B IIPOLIECCE COBMECTHON
NEeSTENbHOCTH, YYUTHIBATh MO3ULUU IPYroro, 3pPpeKTUBHO pa3peiiaTb KOHPIUKTHI.

B nmporpamMmMe mpeycMOTpeH MHTETPUPOBAHHBIN MOIX0/1 K 00YUEHHIO C IPUBJICYEHUEM
MH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTMIA M UCIIOJIB30BAHUEM YUEOHO-METOIMUECKUX
komruiekToB B. M. CuBoria3oBa, KOTOpBIE MMO3BOJIAIOT Pa30UTh U3ydaeMblid MaTepuail Ha
OCHOBHOH U ,HOHOHHHTCHBHLIﬁ " pCaJIN30BaTh JII/I‘-IHOCTHO-OpHeHTHpOBaHHLIﬁ Ioaxona K
00yUYEHHIO ITyTEeM CO3JJaHUsI UHIMBUYaIbHBIX 00pa30BaTEIbHBIX TPACKTOPHUH.



PE3YJBTATBI OCBOEHUSA KYPCA BUOJIOT'UA

B cootBercTBUM ¢ TpeboBaHUsME DeiepaaIbHOr0 rocy1apcTBEHHOTO

00pa3oBaTeNbHOTO CTaHIApTa CpeaHero (IOJHOTO) 001Iero 00pa3oBaHus K pe3yiabTaTaM
OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl K OKOHYaHHUIO 11 Kitacca y ydarmxcs
HE00X0aMMO c(hOpMUPOBATH MUPOBO33PEHUE, OTBEUYAIOIIEEe COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, OOIICYESTIOBEUSCKUM IIEHHOCTSIM U
ujeasaM rpa)xIaHCKOro O0IIeCTBA; OCHOBBI CAMOPA3BUTHUS M CAMOBOCTIMTAHUSI; HABBIKH
COTPY/IHUYECTBA CO CBEPCTHUKAMM, AETbMH MJIAJIIIET0 BO3PaCTa,B3POCIBIMU B
o0pa3oBaTesIbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIe10BATEIbCKOM, MTPOEKTHOM U APYTUX
BUJIAX JEATEIBHOCTH.

IxoapHUKHU AOJIKHBI OCBOUTH MEKITPEAMETHBIC ITOHATUA U YHUBCPCAJIBHBIC y‘I€6HBI€ HeﬁCTBHH
Y HAYYUTHCS UX UCIIOJIB30BaTh B yUeOHOM 1 MO3HABATEIIbHON ACSITEIBHOCTH, a TAKKE YMETh
(hopMHPOBATH U PEATU30BBIBATh HHANBUAYATIbHBIE 00pa30BaTEIbHBIE TPACKTOPHUH.

B npeameTHoii 00;1acTH Ha 02a30BOM YPOBHE MPEANOJIAracTcs:

"] (hopMupoBaHHEe NPECTABICHUNA O POJIM U MECTe OMOJIOTMU B COBPEMEHHOM HAyYHOH KapTHHE
MHpa;

"] mOHUMaHKE POJIM OMOJIOTUN B POPMHUPOBAHUH KPYro30pa U GyHKIMOHAIBHON rPaMOTHOCTH
YeJIOBEKA JUIs PEIICHUS IPAKTUYECKUX 3a1a4;

" |oBIaIeHNE OCHOBOMOJIATAOIMMU OHATHUSAMHU U IIPEJCTaBICHUAMHU O )KUBOM MPUPOJE, €€
YPOBHEBOM OpPraHU3alliU U 3BOJIOLUY;

] yBEpEHHOE MOJIH30BaHUE OMOIIOTHYECKON TEPMUHOIOTUEH I CUMBOJIMKOI;

"] oBJIaZIeHHE CIIOCOOAMH BBISBIICHHS U OLIEHKU AHTPOIIOI€HHBIX U3MEHEHUH B IIPUPOJIE;

] hopmupoBaHre yMEHHI OOBSICHITH PE3YIbTAThl OMOJIOTUYECKUX YKCTIEPUMEHTOB, PEIIaTh
3JIEMEHTApHbIE OMOJIOrMUECKUE 3a/1aUH.

B nporiecce n3yuenus Kypca Takxke 0KHAaeTCs TOCTUKEHUE CIEIYIONUX JUYHOCTHBIX
pe3yJbTaToB:

] ¢popMupoBaHrE COOCTBEHHOM IMO3UITMH IO OTHOIIEHUIO K OMOJIOTHYECKOM HH(POPMAIIHH,
[0JIy4aeMOM U3 pa3HbIX HICTOYHUKOB;

[ITOTOBHOCTH M CIIOCOOHOCTh K 00pPa30BaHHUIO, B TOM YHCJIE CaMOOOPa30BaHHUIO, HA MMPOTSHKCHUH
BCEHl JKU3HU,

] co3HaTENhbHOE OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICIITHON
poheCCHOHATLHON U 0OIIECTBEHHOM JCSITEILHOCTH.

JlocTrkeHre TMYHOCTHBIX PE3yJIbTaTOB OILICHMBAETCS Ha KAUeCTBEHHOM YPOBHE (0€3 OTMETOK).
ChopMUpOBaHHOCTh METANPEMETHBIX U MIPEJAMETHBIX YMEHUH OIIEHUBAETCS B Oajuiax mo
pe3ysbTaTaM TeKYIIEro, TeMaTH4eCKOTO M UTOTOBOTO KOHTPOJIS, a TAKXKE M0 Pe3yJbTaTam
BBITTOJIHEHHS J1a00PATOPHBIX U MPAKTHYECKUX PaOOT.

MeTtanpeaAMeTHBIMH Pe3yJIbTATAMH OCBOEHUS Kypca OMOIOrun

SIBJISIFOTCSL:

[ JoBJIaJIcHHE COCTABIIAIOLIMMHU IIPOCKTHON U UCCIIEI0BATEIBCKON AEATEIbHOCTH 110 U3YYCHUIO
00X OMOJOTUYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KUBOW MPUPOJIE;

[]yMeHHE CaMOCTOSATEIBLHO ONPEACIIATh LU U COCTABIIATH IIJIaHBL;

] crmocoOHOCTh CAaMOCTOSITENIBHO OCYILECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH YUEOHYIO
¥ BHEYUeOHYIO (BKJIOYasi BHELIKOJIBHYIO) AEATEIbHOCTD; BEIOMPATh YCIEUIHbIE CTPATE MU

B Pa3JINYHBIX CUTYyALMSIX;

"] yMEHHUE OCYIIECTBIATh CAMOCTOATENbHYIO HH(OPMAIIMOHHO-TIO3HABATENIbHYIO e TENbHOCTD,
BKJIIOYAsl yMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMALIUU, KPUTUYECKU
OLIEHUBATh U MHTEPIIPETUPOBATH HH(OPMALIHIO, TOTYIAEMYIO U3 Pa3IHYHBIX HCTOYHHKOB.



COJAEP KAHUE KYPCA
ba3oBbIi1 ypoBEeHB
10 KJIACC (2 u B Heaemto, Bcero 70 u, )

BBEJIEHUE (1 1)

Mecto kypca «O0mas 6MOJI0THs» B CUCTEME €CTeCTBEHHO-HAYYHBIX AUCIHILINH, a TAKXKE CPeIn
ouosnorudeckux Hayk. Llenb u 3amaun kypca. 3HaueHue npeaMeTa JIjIsl HOHUMaHUs eIMHCTBA
BCET0 KUBOTO, B3aUMOCBSI3U BceX yacTeit Onocdeps 3emin. Crucrema sKUBOW IPUPOIBI.
[MapcTBa XMBOM PUPOIBI.

Pazgen 1

Buosorus kak Hayka. MeToabl HAy4HOro no3Hanus (3 u)

Tema 1.1

KPATKAS UCTOPUA PASBUTHA BUOJIOT'NHU (1 u)

CrpykTypa OMOJI0rMH Kak HayKd. bruonoruueckue Hayku o popMe U CTpOEHHH OPraHU3MOB.
Cucremaruka. DBoJIOIMOHHOE yueHue. Kiaccudukanms 6H0I0rn4eckux HayK. JTambl
pa3BUTHSI OUOJIOTHH.

Hemoncmpayusa. buorpadgun u mopTpeTsl (1300paKeHN) YISHBIX,BHECIINX BKJIA] B
CTAHOBJICHUE U PA3BUTHE OMOJIOTUH KaK HAYKH.

NPEAMETHBIE PE3YJIBTATHBI OBYUEHUS

Yyammecst J0JKHBI 3HATH:

“lonpeneneHne OMOIOTUN KaK HAYKH;

"] OCHOBOIIOJIO’KHUKOB OMOJIOTUH KaK HAYKH, OCHOBOIIOJIO)KHUKOB HAay4HOM (3amaiHoi)
MEIUIIMHBI, aHATOMHH, (PU3UOJIOTHH;

] co3nmaresnien KJIE€TOYHOU TEOPUH;

] co3marenell COBPEMEHHOTO ABOJIIOIIMOHHOTO YUCHHS U 3TAIbl €0 CTAHOBJICHUS,
Cxnmaccudukano OMOIOrHYeCKUX HAYK.

y‘laIHHeCﬂ AO0JI’KHBI YMETb:
[ lolleHNBaTh BKJIAJ OTICIILHBIX YYCHBIX B Pa3BUTUC OMOJIOTUH.

Tema 1.2

CVYIIHOCTbD XXU3HU U CBOMCTBA XKUBOTO (1 u)

Ornpenenenne xu3Hu. XUMUYECKUN COCTaB U KJIETOUHOE CTPOCHHUE OPTAaHMU3MOB, HACEIISTIONTNX
3emito. OOMEH BEIIECTB M CAMOPETYIISIUS B OMOJIOTHYECKIX CUCTEMAaX, CAMOBOCIIPOU3BEICHUE,
HAaCJIEJICTBEHHOCTh M M3MEHUYMBOCTh KaK OCHOBA CYIIIECTBOBAHMS )KMBOU Matepuu. PocT n
pa3zButue. PaznpaxumMocTb. PATMUYHOCTD MPOIECCOB )KU3HEAEATEIbHOCTH. [JUCKPETHOCTh

1 [IEJIOCTHOCTb.

Jlemoncmpayus. CBONCTBA )KUBOTO (aHUMAIIHS).

MNPEJIMETHBIE PE3YJIbTATBI OBYUEHUS

Yuawuecs oonscnot 3name:

[] onpeaeneHne )KU3Hu;

[l cBOMCTBA JKMBBIX CUCTEM.

Yuawuecs oonncnot ymemo:
| naBaTh onpe/eNeHNe KU3HK;
| npuBOAMTE NPUMEPHI IPOSBJICHHIT CBOHCTB KHBOTO.

METANPEJIMETHBIE PE3YJIbTATbBI ObYUYEHMUS
Yuamuecx 00J191CHbL ymembob:



|| pa6oTatk ¢ yueGHHKOM, COCTABIATH KOHCIIEKT maparpada;
|| pa3paGaTsIBaTh IIAH-KOHCIIEKT TeMbI, HCIIOJIb3Ys Pa3HbIE HCTOUHUKH MH(OPMAIIHIL
| roroBuTh ycTHBIE COOOIIEHNS U pedepaThl Ha 3aJaHHYIO TEMY;

D OJb30BaTHCA ITIOMCKOBBIMH CUCTEMaMH HHTepHeTa.

Tema 1.3

YPOBHW OPFAHUSALIN XXMBOW MATEPWN. METObI BUONOT NN (1 4)

YpoBHU OpraHuzanuu kuBoi npuposl. Mepapxust ypoBHel. MeTo1bl HO3HAHUS KUBOI
IPUPOABI K UX OCOOCHHOCTH.

Jlemoncmpayua. YpoBHU OpraHu3ally KUBOM MaTepuu (aHUMAIHS).

NMPEAMETHBIE PE3YJBbTATbBI OBYUEHUSA
Yuawueca oonscnot 3name:

| ypOBHU OpraHU3aIMU KUBOU MPUPOJIbI;

] METOJIbI TO3HAHUS KUBOU TIPUPOJIBIL.

Yuawuecs oonscnvt ymemos:

] pactipenenaTh ypOBHU OpPraHU3alMK KUBOW MPUPOJIBI B COOTBETCTBUU C UX HEpapXUEil;

] IpUBOAUTE IPUMEPBI IPOSBICHUI CBOMCTB KMBOT'0 Ha PAa3HbIX YPOBHSIX.

Ocnoenvle nonamus. buonorus. XXuznb. OCHOBHBIE OTJIMYHS )KUBBIX OPTaHU3MOB OT 0OBEKTOB
HEXHUBOW MPUPO/IbI. YPOBHU OpraHu3alnu kUBoM MaTepruu. OOBEKThl U METO/IbI U3yUEHUS

B Omonoruu. MHoroo0Opa3sue >KMUBOrO MUpA.

Meoscnpeomemmwie ceazu

Heopeanuueckas xumus. Xumudeckue 35eMeHTsI [lepnoanueckoi cuctemsl 1. M. Menneneesa
U UX OCHOBHBIE CBOMCTBA. Opeanuueckas xumus. OCHOBHBIE TPYIIIbI OPTaHUYECKUX
COCIUHEHUN.

METANPEIMETHBIE PE3YJIbTATBI OBYUEHUSA
Yuawueca oonxncnot ymeme:

] paboTaTh ¢ pa3HBIMH UCTOYHUKAMH WH(OPMAIINH;
"] monb30BaThCs MOMCKOBBIMU cUcTeMaMu MIHTepHeTa.

Paznen 2

Kuerka (18 u)

Tema 2.1

NCTOPUA U3YUEHUA KIIETKU. KIIETOUHAS TEOPUAI (1 )

KneTka kak cTpykTypHast 1 GyHKIHOHATbHAS €IMHALIA )KUBOTO. IcTOpHS M3y4eHHSs KIIETKH.
[IpokapuoTuueckas 1 sykapuoTHuecKas KIeTku. [I[puHunnmansHas cxema CTpOeHUs
kieTku. Kietounasi Teopus v ee OCHOBHbBIE TIOJIOKEHUSI.

Hemoncmpayua. IppuHiunuaibHble CXEMbl yCTPOWCTBA CBETOBOTO U AJIEKTPOHHOIO
MHKPOCKOIOB. Mojienu kineTku. Mukponpenaparthsl KJIETOK paCTEHUM, )KUBOTHBIX U
OJTHOKJICTOYHBIX TpHOOB. MaTepuasl, paccKa3blBaromue o Onorpadusx y4eHbIX,BHECUINX BKIA[T
B pa3BUTHE KJIETOYHON TEOPHUH.

NPEAMETHBIE PE3YJIBTATbBI OBYUEHUA

Yuawuecs oonscnot 3name:

] IPUHIUIHAIBHYIO CXEMY CTPOCHUS KIETKH (T1a3MaTHYecKas MeMOpaHa, IUTOIUIa3Ma,
TE€HETUUYECKUI anmnapar);

"] MHOTOOOpa3ue MPOKapPHOT;

] MHOTOOOpa3ue 2yKapuorT;

"] 0COOCHHOCTH KJIETOK OJTHOKJIETOUHBIX U MHOTOKJICTOYHBIX OPTraHH3MOB;



"] 0COOEHHOCTH PACTUTENHHBIX U KUBOTHBIX KIETOK;
(] OJIOYKEHHSI KJIIETOYHON TEOPUHU CTPOCHUSI OPTaHU3MOB.

Yuawueca oonxncnvt ymeme:

] paboTaTh CO CBETOBBIM MUKPOCKOIIOM;

] omHCHIBaTh OOBEKTHI, BUANMBIE B CBETOBOW MUKPOCKOTI.

Ocnoenvie nonamusn. Knerka. Lluronorus. [IpokaproTsl: 6akTepun U CUHE3EJICHbIE BOJIOPOCIN
(mmanobGaxkTepun). DyKapuoOTHIECKas KJIETKa; MHOTO00pa3ue 2yKapruoT; KIETKA OJHOKICTOYHBIX
Y MHOTOKJIETOUHBIX OpraHu3MoB. OCOOEHHOCTH PAaCTUTENBHOM U )KUBOTHOM KieToK. [TomoxeHus
KJIETOYHOU TEOPHH.

Tema 2.2

XUMHNYECKWIH COCTAB KJIETKH (1 1)

DJIEMEHTHBIN COCTaB KJIETKH. PacipocTpaHEeHHOCTD 3JIEMEHTOB, MX BKJIaJl B 00pa30BaHUE KUBOMH
MaTepuy U 00BEKTOB HEKUBOM MPUPOABL. MaKpO3IEMEHThI, MUKPO3JIEMEHTHI,
yIBTPAMHUKPOAJIEMEHTHI; UX BKJIaJ B 00pa30BaHNE HEOPTaHUYECKUX U OPraHUYECKUX MOJIEKYIT
YKMBOTO BEILIECTBA.

Jlemoncmpayusa. Cxema (quarpamma) pacrnpeesieHuss XUMHUYECKUX

3JIEMEHTOB B HEXXUBOU U JKUBOU MIPUPOJIE.

NPEJMETHBIE PE3YJIBTATBI OBYUEHUS
Yuawueca oonscnot 3name:
[JMaKkpo- ¥ MUKPOAJIEMEHTHI, BXO/ISIINE B COCTAB )KMBOTO, U UX POJIb B OpraHU3ME.

Yuawueca oonscnvt ymemo:

"] XxapakTepu3oBaTh (DYHKIIMOHAIBHYIO POJIb OTJCIIBHBIX XUMHUECKUX DJIEMEHTOB B KJICTKE.
Ocnosnvte nonamus. OpraHoreHbl, MAKPOIJIEMEHTBI, MUKPOJICMEHTBHI,
YIBTPAMUKPOIJIEMEHTHI.

Tema 2.3

HEOPTAHUYECKUE BEILIECTBA KJIETKU (2 u)

Heopranunueckue MOJIEKyIbl )KUBOTO BELIECTBA: BOJa; XUMUYECKUE CBOMCTBA U OMOIOrHUecKas
pouib. Coli HEOPTAaHWYECKHUX KHUCIIOT, MX BKJIaJl B 00CCIICUCHHE MPOIECCOB )KU3HEEATETLHOCTH
U TIOJIZIepKaHue roMeocTa3a. Poib KaTHOHOB M aHHOHOB B 00€CTIEUEHUH MPOIIECCOB
KU3BHEESITEIHbHOCTH. OCMOC M OCMOTHYECKOE TaBJICHUE; OCMOTUYECKOE MTOCTYIIIICHUE MOJICKYJT
B KJIETKY.

HNPEAMETHBIE PE3YJIbTATbI OBYUEHUS

Yuawueca oonscnot 3name:
] XUMHYECKHE CBOMCTBA U OMOJIOTUYECKYIO POJIb BOJIBI,
] poNib KATHOHOB ¥ AHMOHOB B 00ECTIEUEHUH MPOIIECCOB KUZHEEATSIIEHOCTH.

Yuawueca oonscnvt ymemo:

] OOBSACHATH MPUIMHBI OCOOBIX CBOMCTB BO/IBI.

OcHnoenvie nonamusn. Cpoiicta Bosibl. Munepanbble cond. ['uapodunbubie
1 TuApo(OOHBIC BEIIECTBA.

Tema 2.4

OPI'AHMYECKHUE BEIHIECTBA. OBLLIAA XAPAKTEPUCTHUKA.
JIMTINBI (1 9)

Opranunueckue MoJiekyibl. HuzkoMonexkysipabie 1



BBICOKOMOJICKYJISIpHBIE cOeMHEeHUs. JIMMUBI: cTpoeHue, Kiaccuukaius
1 OMOJIOTHYECKasi POJIb.

NPEAMETHBIE PE3YJIBTATbI ObBYUEHUS

Yuawuecs oonocnot 3name:

"] IPUHIIMIIBI CTPYKTYPHOU OpraHu3alui U (PYHKIIUHU JIUHIOB.
VYyamuecs 10JI)KHBI YMETh:

"] xapakTepu30BaTh GYHKIIMH JTUIHIOB.

Ocnosnvle nonamusa. Jlununapl. Jlumonael. HelTpaibHbIC KUPHL.

Tema 2.5

OPI'TAHWYECKHUE BEIIECTBA.YI'JIEBO/IbI. BEJIKU (2 u)

VYrneBoabl: cTpoeHHe U OHoIorudeckast pojib. MoHOcaxapu bl U MOJIHCAXapUIbL.

benku — Guonoruyeckue moJuMepsl; UX CTPYKTypHas opranuzanusi. OyHKInUU OeIKOBBIX
Moutekyn. benku-pepmentsl. CTpyKTypbl Oenka: nepBUYHas, BTOPUYHAS, TPETUYHAS,
YeTBEPTUYHAS.

JleHatypauus u peHaTypanus O€lKoB.

Hemoncmpayua. O6beMHbIC MOJICITN CTPYKTYPHON OpraHU3aIiu

OMOJIOTHYECKUX IMOJTMMEPOB — OEITKOB.

NPEAMETHBIE PE3YJIBTATBI ObBYUEHU S

Yuawueca oonscnot 3name:

| IPUHIMIBI CTPYKTYPHON OpraHU3alyy 1 (YHKINU OCIIKOB M yIIICBOJIOB;
"] kmaccu(UKALHUIO YTIIEBOJIOB.

Yuawueca oonscnvt ymemos:

' ]OOBSACHATH MPUHIIUII AEHCTBUS (PEPMEHTOB;

] xapakTepu30BaTh QYHKIMH OCIKOB U YTIICBOJIOB.

Ocnoenvte nonamusa. YrieBoasl. MoHocaxapu/ibl, nojucaxapuibl. benku. buonornyeckue
noyimMepsl. JleHaTypanus u peHaTypamus 0eIKoB.

Tema 2.6

OPI'AHMYECKUME BEIHECTBA.HYKJIIEMHOBBIE KUCJIOTHI (2 u)

JHK — monekyinbl HacnenctBeHHocTH. Penynnmukanus JIHK, nepenaya HacnecTBeHHOM
uHbopMaIuu U3 OKOJIeHHs B mokosieHue. [lepenaua naciencTBeHHoM nHGOpMaLIUY U3 Sapa
B niuroruiazmy; tpanckpumnuus. PHK: ctpykrypa n pynkunu. Madopmanuonusie,
TpaHCTIOpTHEIE, pubocomanbHbie PHK.

Jemoncmpayusa. O6beMHBIC MOJICITN HYKJIEUHOBBIX KUCIIOT.

NPEAMETHBIE PE3YJBTATHBI OBYUEHUSA

Yuawueca oonscnot 3name:

] MPUHIIUTIBI CTPYKTYPHOM OpTraHu3aluu U QYHKIIMN HYKJIEMHOBBIX KHCTIOT;
] CTPYKTYpY HYKJIE€HMHOBBIX KHCIIOT.

Yuawueca oonxncnot ymeme:

"] xapakTepu30BaTh QYHKIIMHU HYKJIEHUHOBBIX KHCIIOT;
"[pa3nuyate HykienHoBble kucnoThl (JJHK u PHK).

Ocnosnvle nonamusa. Hyknennossie kuciothl. Perumkanus [JHK.
Tpanckpunuus. Hykneornn. KoMmnnemeHTapHOCTS.

Tema 2.7
OYKAPUOTUYECKAS KJIETKA. HUTOIUTASMA.OPI"TAHOUIBI (3 q)



Dykapuortnueckas kietka. [Inasmarudeckas memOpana u ee pyHkiuu. Llutorazma
9yKapuOTHUYECKOH KiIeTKH. OpraHouabl IIUTOIIa3Mbl, UX CTPYKTYpa U QYHKIUH.
Knaccuduxauus opranonson. Liurockenet. Bkimtouenus, ux 3HaueHue u

poib B MeTabosm3Me Ki1eTok. OcOOEHHOCTH CTPOEHUS PACTUTEIbHOMN KIIETKH.
Hemoncmpayus. Monenn knetku. CxeMbl CTPOEHHsI OPraHOUI0B

pacTUTENBHOM U KUBOTHOM KJIETOK.

Jlabopamopusie u npakmuueckue padomul

IIpuroroBiaeHue U ONMCAHUE MUKPOIIPENAPATOB KIETOK PACTCHUN.

NPEAMETHBIE PE3YJIBTATbI OBYUEHUS
Yuawueca oonsrcnor 3name:

] cTpoeHne PyKapHuOTUYECKON KIIETKH;

] 0COOEHHOCTH PACTUTENBHBIX M KUBOTHBIX KIIETOK;
"] kiaccu(UKaIKo OPraHONI0B KIETKH.

Yuawueca oonscnol ymemo:

"] XxapakTepu3oBaTh (DYHKIIMHA OPTaHOUIOB;

"] ompenensTh 3HAUCHUE BKJIIOYCHUI.

OcHoenbie nonamusn. Jykapuotudeckas kietka. [lnazmatuueckas memOpana. OpraHouabt
murora3Mel. HememOpanHbie, 0THOMEeMOpaHHbIE U IByXMEMOpaHHbIC OpraHou Ibl. Britouenus.

Tema 2.8

KIJIETOYHOE AJ1PO. XPOMOCOMBI (1 q)

Kinerounoe sinpo — 1eHTp yIpaBJICHHS )KU3HEAEATETLHOCTHIO KIIETKH. CTPYKTYPBI KIIETOYHOTO
szipa: siepHasi 000JI0YKa, XpOMATHH (TETEPOXPOMATHH), SAPHIIIKO. XpoMocombl. Kapuortut.

NPEAMETHBIE PE3YJbTATbHBI OBYUEHUSA

Yuawuecs oonscuot 3namo:

] ctpoenue u GpyHKIMHU SApa;

] 3HaYEHHUE TTOCTOSHCTBA Ynciia U (POPMBI XPOMOCOM B KJIETKE.

Yuawueca oonxncnvt ymeme:

'] onuchIBaTh TEHETUYECKUN alllapaT KJIETOK-3YKapHuoT;

"JONUCHIBATh CTPOEHUE U (PYHKIIUU XPOMOCOM;

] naBaTh OINpEJCICHUE KapUOTHUIIA U XapaKTEPU30BaTh €ro.

Ocnoenvle nonamus. XpomocoMmsl. Kapuotur. JIMmionHbIi U rariouHbIA HAOOPHI
XpOMOCOM.

Tema 2.9

[MPOKAPUOTHUYECKAS KIJIETKA (1 u)

[pokapuoTrnyeckue kiaeTk; popma u pazmepbl. CTpOSHHE IUTOILIA3MbI OaKTepUATbHON
KJIETKH; OpraHu3aIys MeTabonu3mMa y mpokapuoT. ['eHeTnueckuii annapat 6akTepuit.
Cnopoo6pazoBanue. Pazmuoxxkenre. MecTo u posib MPOKapuoT B OMOIIEHO3AX.
Jlabopamopnusie u npakmuyeckue padomot

N3yuenue kieTok 6akTepuil Ha TOTOBBIX MUKpOIIpenapaTax.

NPEAMETHBIE PE3YJBbTATHBI OGYUEHUA
Yuawueca oonscnot 3name:

] cTpoeHue MPOKAPHUOTUYECKON KIIETKH,

] MHOTOOOpa3ue MpoKapHuor.

Yuawueca oonscnvt ymemo:
| XapaKTepu30BaTh OPraHU3aLUI0 META00JIN3Ma Y IIPOKAPUOT;



"] onmuCHIBaTh TEHETHUECKUH anmapat OakTepuil, UX cropoodpa3zoBaHue U pa3MHOKEHHUE.
Ocnoenvie nonamusa. Ilpoxapuotsl, 6akrepun, nuanodakrepun. Hykneonn. Mypeun.

Tema 2.10

PEAJIMBALMS HACJIEJICTBEHHOM MH®OPMAIIUU B KJIETKE (3 u)

I'eH, reHeTHYECKUI KO/, CBOMCTBA T€HETHYECKOTO KO/Ia. DTallbl Peaanu3alui TeHETUYECKOM
uHpOpMAIUY B KJIETKE (TPAHCKPUIILIMA U TPAHCIISAIHS).

Jlemoncmpayusn. Tabnuna renetnueckoro kona. [IpoctpancTBennas

moxens JIHK. Cxema 6nocunTe3a Oemnka.

INPEIMETHBIE PE3YJBTATHI OBYUEHUSI
Yuawuecs oonscnot 3name:

| onpeneneHue rexa;

[/ cBO¥icTBA TEHETHYECKOTO KOJIA;

I3Tarbl peain3anuy HaclIeICTBEHHOW HHPOpMAIUH.

Yuawueca oonscnvt ymemo:

(] UCIIOIB30BaTh MPUHLIUI KOMILUIEMEHTAPHOCTH MPH MTOCTPOCHUN CXEM HYKJIEMHOBBIX KHUCIIOT;
] OMUCHIBATH MIPOIECCHI, TPOUCXOISIINE TIPU OMOCHHTE3E OeIKa.

Ocnoenvie nonamus. 1'en, renetndeckuit kog. Konon. Tpuruiet. AHTUKO10H. TpaHCKpuUIIus.
Tpancisnus.

Tema 2.11

HEKJIETOUHAS ®OPMA XXN3HU: BUPYCHI (1 1)

OcobeHHOCTH CTPOCHUS U pa3MHOXKEeHHs BUPYCOB. JKuzHennsid 1iuks BUY. Bupycusbie
3aboneBanus 1 npoduinaktuka ux pacnpocrpanenus. CITIN]/] u mepbl ero npoduiakTUKH.
Jemoncmpayua. Cxema CTpoeHUsI BUpYycCa.

NPEAMETHBIE PE3YJIbTATbI OBYUEHUS

Yuawueca oonsrcnt snamo:

| 0COOEHHOCTH CTPOEHUSI BUPYCOB;

| BUpyCHBbIE 00JIE3HU YEIIOBEKA;

| Mepbl NIPO(UIAKTUKYA BUPYCHBIX 3a00JI€BaHUN Y€I0BEKa.

Yyanmecst 10JKHBI YMETh:
[1[JonuckIBaTh *XU3HeHHbIN 1Mk BNY.
Ocnoenvle nonamus. Bupyc. bakrepuodar. Kancun.

METANPEIMETHBIE PE3YJIbTATHBI OBYUEHUSA

Yuawueca oonsrcnovt ymemos:

] COCTaBJIATH CXEMbI M TAOJIMIIBI 111 MHTETPALUU OTYyYSHHBIX 3HAHUM;

"1o600maTh NH()OPMAIIHIO U JCNIATh BBIBOIBL;

] paboTaTh C JOMONIHUTEIHHBIMU HCTOYHHUKAMU HHPOPMAIIIH;

] caMOCTOSITETHHO COCTABIIATh CXEMBI MPOIECCOB U CBA3HBIN pacckas3 Mo HUM;

"] paboTaTh ¢ MUKPOCKOTIOM U M3TOTaBIMBATh MPOCTEHIIIHNE MTPerapaThl s
MUKPOCKOITMYECKOTO MCCIICIOBAHMUS.

Meoswcnpeomemmwie ceazu

Heopeanuueckas xumus. Xummnueckue cBsizu. Ctpoenue Bemiectsa. Opeanuueckas Xumusl.
[TpuHIMITBI OpraHu3alyi OPTraHMYECKUX COSTUHEHUH. YTIEeBOAbI, TUTTUIBI, KUPbI, OEIIKH,
HYKJICHHOBBIC KHCIIOTHI.

@u3zurxa. CBOWCTBA )KUIKOCTEH, TETIJIOBBIE SIBJICHHS. 3aKOHBI TEPMOJIMHAMUKH U OTITUKH.



Opranusm (40 4)

Tema 3.1

OPI'AHU3M — EJIMHOE LEJIOE. MHOI'"OOBPA3HWE OPTTAHU3MOB (1 1)
Pa3nooOpasue oprann3mMoB (OJHOKJIETOUYHBIE 1 MHOTOKJIETOUYHBIEC OPTaHU3MBbl).
MHOrOoKJIETOUHBIA OpraHu3M Kak AUCKpPETHasi cucteMa (TKaHu, opranbl). KononuaibHbie
OpTaHU3MBI.

Jlemoncmpayus. llpumMepsl OTHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB.

NPEJMETHBIE PE3YJIbTATbI OBYUEHUSI

Yuawueca oonsrcnvt snamo:

L] onpezeneHyre OprauusMa;

| MHOTOOOpa3ue opranu3MoB (0THOKJIETOUYHbIE, KOJJOHUAJIbHbIC,MHOTOKJIETOUHBIE).

Yuawueca oonscnvt ymemo:
| pa3nuyaTh OJHOKJIETOYHbIE, KOJJOHUAJIBHBIE 1 MHOTOKJIETOUHBIE OPTaHU3MBI.
Ocnoenvie nonamun. Opranu3m. OQHOKIETOUHBIN opraHu3M. MHOIOKIIETOUHBIM OPraHu3M.

OBMEH BEIIECTB U ITPEBPAILIEHUE SHEPTUW. DHEPITETUYECKUI OBMEH (3 u)
OOMeH BellecTB U peBpalleHne YHepruu B kietke. [lnactudeckuii 1 sHEpreTHYecKuii OOMeH.
AT® kak yHMBEpCAJIbHBIA HCTOUHHUK SHEPTUU. MaKpOIPTrUdeCKUe CBSI3U. JTallbl
HHEPreTUYecKOro 0OMeHa, pacuieryieHIe TI0KO3BL.

Jlemoncmpanyun. Cxema oOMEHa BEIIECTB.

NPEAMETHBIE PE3YJIBTATBI ObBYUEHU S
Yuawueca oonscnot 3name:

| 3Tanbl 0OMEHa BELIECTB;

"] Tarbl SHEPreTUIECKOro OOMEHa.

Yuawueca oonsrcnvt ymemon:

| onuchIBaTh OOMEH BEUIECTB U MIPEBpAICHUE SHEPTUU B KIIETKE; [ | IPUBOAUTD MTOITAITHO
MIPOLIECC IHEPTETUYECKOTr0 OOMEHA.

Ocnosnvle nonamusa. O6MeH BeniecTB. MeTabonusM. DHepreTudeckuii oomeH. [nactuueckui
ooMeH. AT®. ['nukonus. KnetouHoe apixaHue.

Tema 3.3

TUIACTUYECKUN OBMEH. ®OTOCHHTE3 (3 u)

Tumnbl nutanus. ABroTpods! u rerepotpodsl. Dotocunres. dasvl poTocunTe3a. OCOOEHHOCTH
oOMEeHa BEIEeCTB Y PACTCHHUH, )KUBOTHBIX M TPHOOB.

Jemoncmpayun. Cxema GoTOCHHTE3A.

INPEJIMETHBIE PE3YJIbTATbBI ObYUEHUSA
Yuawuecs oonscuot 3namo:

| mpUMeEpPBHI MIIACTUYECKOI0 0OMEHA;

(] aTanbl (POTOCHHTE3a U €TI0 POJIb B IIPUPO/IE.

Yuawuecsa oonxncnot ymeme:

] onmuChIBaTE OOMEH BEIICCTB U MPEBPAIIICHUE SHEPTHH B KIIETKE;

] IPUBOJIUTH MOAPOOHYIO CXeMy IpolieccoB (poTocHHTE3a U OMOCHHTE3a OemKa.
Ocnosnvte nonamusa. Astorpodsl. ['ereporpodsl. @otocunre3. CBetoas ¢aza. TemHoBas
¢aza.



Tema 3.4

JEJIEHUE KJIETKU. MUTO3 (2 q)

Henenue knetok. Kietku B MHOTOKJIeTOUHOM opranusMe. [lonarue o auddepeHunpoBke KIeTok
MHOT'OKJICTOYHOTO OpraHu3Ma. MUTOTHYECKUI ITUKIT: nHTepdasa, pexymiukarus JJHK; mutos,
(ha3bl MUTOTHYECKOTO JICJIEHUS U ITPeo0pa3oBaHus XpOMOCOM; OMOJIOTHUECKUI CMBICH U
3HaueHue MUTO3a (Oecroyioe pa3MHOKEHHE, POCT, BOCIIOIHEHNE KJIETOYHBIX MTOTEPH B
(U3NOTOTUYECKUX U TATOJIOTUYECKUX YCIIOBHSIX).

Jemoncmpayus. Gurypsl MUTOTUYECKOTO JICTICHUS B KJIETKaX

KOpEIlIKa JyKa 10 MUKPOCKOIIOM U Ha CXEME.

Jlabopamopnusie u npaxmuyeckue padomot

N3yuenne MuTO3a B KJIETKAaX KOPEIIKa JIyKa (BUPTYaJIbHO W/WIIM HA TOTOBBIX IIperaparax).

NPEIMETHBIE PE3YJIbTATbBI OGYYEHUSA
Yuawueca oonswcnvt snamo:

] MUTOTUYECKUN U )KU3HEHHBIA LIUKJIBI KJIETKHY;
| GMoNoruYecKoe 3Ha4eHNEe MUTO3A.

Yuawueca oonxncnvt ymeme:

"] OMUCHIBATh CTPOEHUE U (PYHKIIUU XPOMOCOM;

| maBaTh OIpe/eeHNe KapuOTHIIa U XapaKTepU30BaTh €ro;

"] onmuCHIBaTH MUTO3 1O (ha3am;

| pa3nu4aTh MUTOTUYECKUIN U YKU3HEHHBIM LIUKIIbI KIETKH.

Ochognvle nonamus. JXN3HEHHBIN UK KIETKH. XPOMOCOMBI.

Kapuotumn. Mutotnueckuii ukia; Muto3. buonornyecknii cmpica muto3a. [Ipodasza. Meradasa.
Amnadasa. Tenodasa. Permikarnus (pexyrmkarnwst) JTHK.

Tema 3.5

PA3MHOXEHME: BECIIOJIOE U ITOJIOBOE (2 u)

CymHocTh 1 HopMbI pa3MHOXKEHHSI OPraHu3MoB. becnonioe pa3MHOKEHHUE PAaCTEHUH U
KHUBOTHBIX. Buipl 6ecnosioro pasmMHoskeHus. BapranTsl BereraTUBHOTO pa3MHokeHus. [lonoBoe
Pa3MHOXEHHE KUBOTHBIX U PACTEHUIl; raMeThl, OJI0BOM mpolecc. bronornueckoe 3HaueHune
MIOJIOBOTO PA3MHOKCHHS.

Jemoncmpayusa. Cxembl, WITIOCTPUPYIOIINE CIIOCOOBI BET€TATUBHOTO

Pa3sMHOXEHHS PACTCHHIA; MUKPOTIPEnapaThl SHIEKIETOK; (hoTorpaduu, oTpaskaronme
pazHooOpa3ue MOTOMCTBA Yy OJHOM Mapbl pOAUTENEH.

NPEJIMETHBIE PE3YJIbTATBI ObBYUEHU S

Yuawueca oonscnor 3name:

"] opmBI U pacIpOCTPAaHEHHOCTh OECTIONIOT0 PA3MHOKEHUS;

| CYIIHOCTb I10JIOBOT'O PA3MHOXKEHUSI U €0 OMOJIOTHYECKOE 3HAYCHHE.

Yuawueca oonscnvt ymemo:

] xapakTepu30BaTh OMOJIOrHUECKOe 3HAUeHHE OECTIONOro pa3MHOKEHUS;

"] 00BSCHATH IPEUMYIIIECTBO ITOJIOBOTO Pa3MHOKEHHUSI.

Ocnoenvie nonamusn. Pazmuoxenue. becrionoe pazmuoxxenue.IlonoBoe pasmHoxeHue.
Bereratusnoe paszmHosxenue. Jlenenune. CnopooOpazoBanue. Criopa. Pereneparusi.

Tema 3.6

OBPA30BAHUE ITOJIOBBIX KJIETOK. MEMO3 (2 49)

Meli03 1 ero oTJIM4YUs OT MUTO3a. bronornyeckoe 3Hauenne Meiiosa. ['amerorenes. Drarmbl
00pa30oBaHUs MOJOBBIX KIETOK: pAa3MHOXKEHHE, POCT, CO3peBaHue (Mei03) U GopMUpOBaAHUE
MOJIOBBIX KJI€TOK. OCOOEHHOCTH CriepMaToreHe3a U OBOTeHe3a. 3HaUeHHE raMeToreHesa.



NPEAMETHBIE PE3YJIBTATbBI OBYUEHUSA
Yuawuecs oonocnol 3nameo:

lcyIHOCTh Melo3a U ero OMOJIOrHUECKOe 3HAYCHHUE;
] mpoIiecc raMeTOreHesa U ero ATaIbl.

Yuawueca oonsrcnovt ymemon:

"] XxapaKTepu30BaTh OMOJIOrHUECKOEe 3HAUCHHE TIOJIOBOTO PA3MHOKEHUS;

| 00BACHATH MPOLIECC MEH03a U XapaKTepU30BaTh €ro ITallbl;

"] OMUCHIBATH MPOLIECC TAMETOT€HE3a U BBIIEATh 0COOEHHOCTH CIIEPMATOreHe3a U OBOTEeHE3a.
Ocnosnvle nonamusa. Meiio3. I'ametsl. fineknerka. Cnepmarto3oun. Crnepmuii. [lamerorenes.
Crnepmatorenes. OBorenes. Ctaaus pazmMHokeHus. Ctaaust pocra. Ctagus co3peBanus. Cragus
¢hopmupoBanus. PaznenpHomnonbie opranu3Mel. ['epmadpoauTsl.

Tema 3.7

OIUIOAOTBOPEHUE (2 u)

O1J101I0TBOPEHHE U €T0 CYITHOCTh. bHOMOTHYecKnii CMBICH OTI0I0TBOpeHMsI. BapraHThl
OILIOIOTBOPEHUS (HApYy)KHOE, BHYTPEHHEE, IEPEKPECTHOE, CAMOOILTIOJOTBOPEHHE, ECTE
CTBEHHOE U UCKYCCTBeHHOE). OCOOCHHOCTH OIUTOA0TBOPEHUS Y pacTeHui. JIBoitHOE
OIUIOOTBOPEHHUE Y MIOKPHITOCEMEHHBIX.

NPEAMETHBIE PE3YJBbTATbHBI OBYUEHUSA
Yuawuecs oonscuot 3namo:
'] CYIIHOCTb OIUJIOJIOTBOPEHHUS M €70 PA3HOBUIHOCTH.

Yuawueca oonsrcnvt ymemon:

] 00BACHATH MPOLIECC OIJIOJOTBOPEHUS U 00pa30BaHUS 3UTOTHIL.

Ocnosnvle nonamus. Onio0TBOPEHHE: HAPYKHOE, BHyTpeHHee. OcemeHeHue. 3urora.
JIBOWHOE OILJIOAOTBOPEHHUE.

Tema 3.8

NHANBUAY AJIBHOE PAZBUTUE OPI"TAHU3MOB (2 u)

OMOpuroHaIbHBIN epro pa3BuThHa. OCHOBHbIE 3aKOHOMEPHOCTH Ipo0JIeHHs; 00pa3oBaHue
OJTHOCJIOMHOTO 3apoblia — OxacTynbl. [acTpynsanus; 3aKOHOMEPHOCTH 00Pa30BaHHUS
JBYXCJIOMHOTO 3apojbllia — racTpyibl. [IepBudHbIN OpraHoreHes u JajbHenmas
mudQepeHIpoBKa TKaHeH, OpraHoB 1 cucTeM. [1ocTaMOpHOHANBHBINA IEPUO]T Pa3BUTHSI.
@dopMbl TOCTIMOPUOHAIBHOTO Neproia pa3BuTus. HenpsMoe pa3BuTHe; NOIHBIN

Y HETIOTHBIN MeTamMopdo3. brosorudeckuii cMbICT pa3BuTHs ¢ MmetaMopdosom. [Ipsmoe
pa3BUTHE.

Jemoncmpayua. TaOnuipl, WUTIOCTPUPYIOLIME MPOIECCH PAHHUX 3TAllOB AMOPHOHAIBHOTO
pa3BUTHA U MeTaMop(03a y WIEHUCTOHOT'MX, T03BOHOYHBIX (KECTKOKPBUIBIX U YEIIyEeKPbUIBIX,
am¢uouii); cxembl Mpeodpa30BaHUsl OPTAHOB U TKAHEH B MPOLIECCE OHTO- U (PUIIOTEHE3A.

NPEAMETHBIE PE3YJBTATHBI OGYUEHUA
Yuawueca oonscnot 3name:

U] ompejienieHre TIOHATHS «OHTOTEHE3Y;

] mepuoau3alrio HHANBUAYAIBHOTO Pa3BUTHS;
"] aTanbl ’MOPUOHATEHOTO Pa3BUTHS,

" popmBl TOCTIMOPUOHAIEHOTO Pa3BUTHS,

] 0cOOEHHOCTHU NPSMOT0 Pa3BUTHSL.

Yuawueca oonxncnvt ymemaw:
"] OMUCHIBATH MIPOIECCHI, TPOUCXOASININE TPU APOOICHUH, TACTPYISIIUU U OPTaHOTEHE3E;
'] xapakTepu3oBaTh (OPMBI TOCTIMOPHOHAIIBHOTO PA3BUTHS;



"] pa3nu4aTh MOJHBIM U HETIOJNHBIA MeTaMop(o3;

" pacKkpbIBaTh OMOJIOTHYECKHM CMBICI Pa3BUTHSI ¢ MeTaMop(dho3oMm;

| XapaKTepu30BaTh ATAIbl OHTOTEHE3A.

cHosnble nonamus. Ourorenes. Tunbsl oHTOreHEe3a. DMOpuorenes. Jpoodnenue. ['acTpynsmms.
Helipyna. PocT: orpaHu4eHHBIM U HEOIPAHUYEHHBIN.

Tema 3.9

OHTOI'EHE3 YEJIOBEKA. PEITPOAYKTHWBHOE 3JI0POBBE /2 u)

Oco0eHHOCTH YMOPHOHAIILHOTO pa3BUTHs desloBeka. [Iponeccsl, mpoucxoasiye Ha paHHUX
aTamnax 3mMopuoreresa (hopMupoBaHUEe MOPYIIBI U O1acTyibl). [IpearnioaHbIi U M0 THBIN
nepuobl. Poxxnenue. [loctaMOpHOHAIBHBIN TEPUOJ] pA3BUTHS: TOPEIPOTYKTHBHBIH,
PEeNpOyKTUBHBIN NEPUO/Ibl, CTApEeHHE U cMepTh. KpuTnueckue nepuo/ipl oHTOreHe3a. BinusHue
HUKOTHHA, aJIKOTOJIsl U HAPKOTHKOB Ha Pa3BUTHE 3apOJIBIIIA U PEIPOAYKTHBHOE 30POBBE
YesioBeKa.

Hemoncmpayusa. Tabnuipl, WUTIOCTPUPYIOIINE TPOLIECCHl PAHHUX HTAIOB SMOPHUOHATBHOTO
pa3BUTHSI YeJIOBEKa.

NPEAMETHBIE PE3YJBTATbBI OBYUEHUSA

Yuawueca oonscnut 3namo:

] 0cOOEHHOCTH OHTOT€HE3a YEJIOBEKa;

] mepuoau3aluio HHANBUAYAILHOTO Pa3BUTHS YEJIOBEKa;

" aTanbl YSMOPUOHAIILHOTO Pa3BUTHS YEJIOBEKA;

"] 0COOEHHOCTH U TIEPUOIU3AIHIO TTOCTIMOPHOHATHHOTO PA3BUTHS
YeJioBeKa.

Yuawueca oonxncnot ymeme:

] OmUCHIBATH TIPOIECCHI, TPOUCXOISIINE TIPU APOOICHUH, TACTPYJISIIUU U OPTaHOTCHE3e
YeJI0BEeKa;

] xapaKTepru30BaTh NOCTAIMOPHOHAIILHOE PA3BUTHE YETIOBEKA 110 dTallaM M KPUTHIECKHE
NepUobl OHTOTEHE3A.

Ocnosnvie nonamusa. Mopyna. bnacryna. ['actpyna. Heiipyna. JlopenpoayKTUBHBIN TIEPHO/I.
Penponykruubiii nepuoa. [lepuos crapenus.

Tema 3.10

I'EHETUKA — HAYKA O 3AKOHOMEPHOCTAX HACJIEJCTBEHHOCTHU U
N3MEHUYMBOCTU. I'. MEHJEJIb — OCHOBOIIOJIOXKHUK 'EHETUKU (1 u)
Otkpertre I'. Menaenem 3akOHOMEPHOCTEN HACTEOBaHUS MTPU3HAKOB. OCHOBHBIC MOHSATHUS
TeHETHKH (T€H, TOKYC, TOMOJIOTUYHBIE XPOMOCOMBI, TOMO3UT0Ta, T€TEPO3UTOTa, TOMUHAHT24
HOCTb, PEIIECCUBHOCTD, TEHOTHTI, PeHOTHN ). [ MOpuIoIornuecKkuii MeTo 1 N3y4eHus
HACJIEJICTBEHHOCTH.

Jlemoncmpayusn. PonociioBHBIE BBIIAIONINXCS MPEJICTABUTENEH KYIbTYpbl. XpOMOCOMHBIE
AHOMAJTUU YeJIOBEeKa M UX ()EHOTUITUYECKHE MPOSIBICHUS.

IPEIMETHBIE PE3YJbTATHI O YUEHNU S

Yuawuecs oonscnol 3namo:

] OCHOBHBIE T€HETHUECKHUE MOHATHS: T€H, JOMUHAHTHBIA MMPU3HAK,
pelecCUBHBIN MPU3HAK, (PEHOTHUI, T€HOTHII;

] cymHOCTh THOPUAOTOTHYECKOTO METO/1a M3yUEHHUS HACJIeICTBEHHOCTH.

Yuawueca oonscnvt ymemo:
| UCTIOJIb30BAaTh TEHETUYECKYIO CUMBOJIMKY ITPH COCTaBICHUU
CXEM CKpELIMBaHUS;



"] 3aMKCHIBATh T€HOTUIIBI OPTAaHU3MOB U BBIITUCHIBATH UX T'AMETBHI.

Ocnoenvie nonamusa. Hacnencrsennocts. MIsmenunBocts. I'eH. ['enorun. @enorun. Aiens.
JloMmuHaHTHBIN Npu3HaK. PenieccuBHbIi npusHak. [ mOpua. AnbTepHaTUBHBINA NPU3HAK.
I'omo3urora. ['etepo3urora.

Tema 3.11

3AKOHOMEPHOCTHU HACJIEJJOBAHUMA. MOHOT' MBPU/ITHOE CKPEILIMBAHUE (3 1)
MonorubpuaHoe ckpenuBanue. [JoMUHaHTHBIC U PEIIECCUBHBIC TPU3HAKU. AJIIETH 1
aJuleNbHbIE TeHBI. [ OMO3UrOTHI U TeTEPO3UTroThI. [IepBblii 3ak0H MeHaens — 3aKoH
eIMHO00pa3us THOPHIOB MTEPBOTO MTOKOJICHHs (MPAaBUIIO TOMUHUPOBaHUs). BTopoii 3akoH
Menenst — 3aK0H pacilerieHus. 3aK0oH (TUNoTe3a) YUCTOThI rameT. LluTonornueckrne 0CHOBBI
MOHOTHOPUIHOTO CKpPEIIMBAHHUS.

Jemoncmpayus. CxeMbl CKPEIIMBAHNSA, WILTIOCTpUpYOIIKEe onbITel I'. Menaens mo
MOHOTHOPUIHOMY CKpPEIIUBAHHIO.

Jlabopamopuwie u npakmuueckue padomul

Pemenue 3a1ay Ha MOHOTUOPUIHOE CKPELIUBAHUE.

NPEJIMETHBIE PE3YJIbTATBI ObBYUEHU S

Yuawueca oonscnor 3name:

] mepBbId U BTOPOil 3aKOHBI MeHnens;

[] 3aKOH YHUCTOTHI TAMET;

| IUTOJIOTUYECKHE OCHOBBI MOHOTHOPUAHOTO CKPEIINBAHUS

Yuawueca oonxncnvt ymema:

"] cOCTaBIJIATh CXEMbl MOHOTHOPHIHOTO CKPELMBAHUS;

"] peliaTh FeHETUYECKUE 3a/1a4l HA MOHOIMOPUIHOE CKpELIMBaHUE.

Ochognvle nonamus. JJOMIHAHTHBIN PU3HAK, PELECCUBHBIN NIPU3HAK. AJUIENb, aJlJIE/IbHbIE
reHbl. 3aKOH eIMHO00pa3usi THOPHUIOB NIEPBOI0 OKOJIEHUS. 3aKOH pacLIeIUIeHHUs. 3aKOH
YUCTOTHI FaMeT. ['OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPraHU3MBI.

Tema 3.12

3AKOHOMEPHOCTU HACJIEJOBAHUMA. JUTMBPUAHOE CKPEIIUBAHUE (3 4)
Jurubpunnoe ckpemmBanue. Tperuid 3akoH MeHiens — 3aKOH He3aBUCUMOI'O HaCJIe0BaHUS
MPU3HAKOB. AHAJIU3UPYIOIEE CKPEIIMBAHKE.

Jlemoncmpayun. CxeMbl CKpEIIMBAHMS, HILTIOCTPUPYIOIIKE ONbITh ['. Menaens mo
JUTHOPUIHOMY CKPEIIUBAHHUIO.

Jlabopamopuwie u npakmuyeckue padomul

Pemenue 3a1au Ha TUrHOPUIHOE CKPELUBAHUE.

HNPEAMETHBIE PE3YJIbTATbI OBYUEHUS
Yuawueca oonsrcnt snamo:
L] TpeTuii 3aKkoH MeHnes.

Yuawueca oonxncnot ymeme:

] cOCTaBIISATh CXEMbI IUTUOPUIHOTO CKPEIINBAHNUS;

"I cocTaBiATh pemieTky [leHHera;

"] pemiaTth TeHETUYECKHUE 331aUl Ha TUTUOPUIHOE CKpEIlMBaHNE.

OcHognble nonamu. 3aKOH HE3aBUCHMOTI'0 HACIEA0BAaHNS IPU3HAKOB. AHAIU3UPYIOLIEE
ckpemuBanue. Pemerka Ilennera.



Tema 3.13

XPOMOCOMHAA TEOPUA HACJIIEJCTBEHHOCTMU (2 u)

XpoMOCOMHasl TeOpHUsl HAaCJIEACTBEHHOCTHU. 3akoH Moprana. I'pynna cuennenus. [lpuunnst
HapyLICHHs CLEIICHUS TCHOB.

Hemoncmpayus. CxeMbl CKpEIIMBAHNSA, WILTIOCTpUpYOIIKE onbIThl T. Moprana u
KPOCCHHIOBED.

Jlabopamopusie u npakmuueckue padomul

Pemenue 3ana4 Ha CLEIUIEHHOE HACIEA0BAHNE IPU3HAKOB.

NPEAMETHBIE PE3YJIBTATbI OBYUEHUS

Yuawueca oonscnot 3name:

] OCHOBHBIE TIOJIOKEHHUSI XPOMOCOMHOW TEOPHUH HACIIEACTBEHHOCTH;
L] 3akoH MopraHa;

] NpUYMHBI HAPYIICHUS CUEIUICHUS.

Yuawueca oonorcnovt ymemon:

] cOCTaBIIATH CXEMbI CKPEIIMBAHUS MTPU CLIETUIECHHOM HACIIEA0BaHUU IPU3HAKOB.
Ocnoenvle nonamusa. XpoMOCOMHas TEOPUS HACJIEICTBEHHOCTH. 3aKOH MopraHna.
Kpoccunrosep. I'pynna cuerieHus.

Tema 3.14

COBPEMEHHGIE ITPEJICTABJIEHVA O TEHE U 'TEHOME (2 u)

I'enom. I'enoTun kak cucrema B3aMMOIECHCTBYIOLIMX I€HOB. B3auMOIEUCTBUS a/UIEIbHBIX U
HeaJUIeJIbHBIX T€HOB.

Jlemoncmpayun. CxeMbl TEHOMOB Y T€HOTHIIOB.

NPEAMETHBIE PE3YJbTATbHBI OBYUEHUSA
Yuawuecs oonscuot 3namo:

U] onpeeneHust MIOHATHN «T€HOMY U «TE€HOTHID;
[J BUABI B3aUMOCHCTBUS I'€HOB.

Yuawueca oonxncnvt ymeme:

] pa3nu4aTh MOHATUS «TEHOMY, «TCHOTHUID), «T€HOPOHY;

] onpeaensTh BUABI B3aUMOICHCTBUS a/UICTbHBIX U HEAJUICIbHBIX TCHOB.
Ocnoenvie nonamus. I'en. I'enom. I'enorurn. BzaumonelicTBUs T€HOB.

Tema 3.15

I'EHETHKA TIOJIA (3 u)

XPpOMOCOMHOE OTpeIeTICHUE T10J1a. AYyTOCOMBI U MOJOBBIE XpPOMOCOMBIL. ['OMOraMeTHBIN 1
reTeporaMeTHbId noi. [Ipu3Haku, CIEIIeHHBIE C MTOJIOM.

Jemoncmpayusa. CxeMbl XpOMOCOMHOI'O ONIpEENICHUS T0JIa.

Jlabopamopnusie u npakmuyeckue padomot

Pemenue 3a1a4 Ha CLIETJIEHHOE C 110JIOM HAcJI€ZIOBAHUE MTPU3HAKOB.

NPEAMETHBIE PE3YJBTATHBI OGYUEHUA

Yuawueca oonscnot 3name:

] XpOMOCOMHO€ OTIpe/IeICHHE T0JI1a;

] mpu3HAKH, CUETIJIEHHBIE C MOJIOM;

] rOMOTaMETHBIN U T€TePOraMETHBIN MOJT Y Pa3IMUHBIX OPTaHU3MOB.

Yuawueca oonrncnvt ymema:
] cOCTaBIATH CXEMBbI CKpPEIIMBAHUs [IPU HACJIEIOBAHUU MTPU3HAKOB,CUEIIJIEHHBIX C TIOJIOM;
[ JompenensiTh TOMOTaMETHBIN U T€TePOraMEeTHBIN TTOJI TT0 CXeMaM CKPEITUBAHUSA.



Ocnognvie nonamus. 1lon. 'omorametHsiii nos. I'ereporameTssiii noi. [Ipu3Haky, crerieHHbIe
C TIOJIOM.

Tema 3.16

N3MEHUYMBOCTDB: HACJIIEACTBEHHAA 1 HEHACJIEACTBEHHAS (2 u)
N3MeHUnBOCTH KaK OJTHO U3 OCHOBHBIX CBOMCTB >KMBBIX OpraHu3MoB. Haciiencteennas
(reHoTMNMYECKas, MHAUBUlyalIbHAs, HEoNpeaeaeHHas1 ). MyTalmoHHast © KOMOMHATUBHAS
n3MeHUMBOCTb. MyTanuu u myrarensl. HenacnencrsenHas (onpeneneHHast, rpynmnosas,
MOAU(UKAIIMOHHAs ) ”3MEHYUBOCTh. Moaudukanuu. Hopma peakuuu.

Jemoncmpayusa. IlpumMepbl HacCIeICTBEHHOM (MyTallMOHHON U KOMOMHATHUBHOMN) U
HEHaCJIeICTBEHHOU (MOIN(UKAIIMOHHOM ) N3MEHYMBOCTH, MEXaHU3MOB MYyTalLIUH.
Jlabopamopusie u npakmuueckue padomul

Nzyuenne MmoanpuKamoHHOW W3MEHYMBOCTH Ha TIPUMEPE PaCTCHUH.

NPEAMETHBIE PE3YJIBTATBI OBYUEHUSA
Yuawueca oonscnwt 3namo:

"] ompeneneHne U KiacCH(PUKALNIO0 N3MEHUNBOCTH;
] kiaccu(UKAIMIO HACTIEICTBEHHON H3MEHUNBOCTH,
] mpuMepbl MO DHUKAITHN.

Yuawueca oonxncnvt ymeman:

'] pa3nuuath BUJIbI K3MEHUYNBOCTH;

| olleHMBaTh BO3MOXHbBIE TIOCTIEACTBHSI BIUSHUS MyTareHOB Ha OPTraHU3M.

OcHognvle nonamus. VI3MeHYMBOCTh: HACJIEICTBEHHAs M HEHACJEeACTBEHHass. MyTanuu.
Mytarensl. Mogudukanun. Hopma peakiuu.

Tema 3.17

I'EHETHUKA U 3/10POBBE UEJIOBEKA (2 u)

['eneTtuka yenoBeka u ee pazzaeibl. MeTo sl reHeTUKH uenioBeka. Hacnencreennbie 601e3HH,
reHHbIe U XpoMocoMHbIe. COMaTHYeCcKue U TeHepaTUBHbIe MyTaluu. [IpuHIUIBL 310pOBOTO
o0pas3a )XM3HH, TUATHOCTHKH, MPOPUIAKTUKH U JICUCHUS] TCHETUIECKUX OoJie3Hel. Menuko-
FeHEeTHYECKOEe KOHCYJIbTUPOBAHUE.

Jlemoncmpayus. 1lpumMepsl FeHHBIX U XpPOMOCOMHBIX 00JIe3HEH YelloBeKa.

NPEAMETHBIE PE3YJBTATHBI OBYUEHUA

Yuawueca oonscnot 3name:

] kiaccu(UKAIMIO MyTaIMid U HACJICJICTBEHHBIX OOJIE3HEH YeIIOBEKa;

U] MPUHIATIIBI 3TOPOBOT'O 00pa3a KU3HU;

] METO/IBI TUAarHOCTUKHU, TIPOPUITAKTHKY ¥ JICYCHHS HACIICICTBEHHBIX O0JIe3HEH.

Yuawueca oonscnvt ymemo:

"] pa3nuyaTh HacJeICTBEHHbIE OOJIE3HH YETIOBEKA;

| onieHUBaTh (PAKTOPHI PUCKA BOSHUKHOBEHUS HACJIEACTBEHHBIX 00JIE3HEN YelloBeKa.
OcHnoenvie nonamus. I'ennbie 0one3nu. XpoMocoMmHble 6oe3Hu. CoMaTHUECKHE MYyTalUH.
['enepaTuBHBIE MyTalIUN.

Tema 3.18

CEJIEKIUA: OCHOBHBIE METO/IbI 1 JOCTMXXKEHUA (2 u)

Cenexuus. [lopona, copt, mramMm. MeTozps! cenekiuu. LleHTpbl mporcxoaeHus KyJIbTYPHBIX
pacrenuii. Bkimax H. M. BaBuiioBa B pa3BUTHE T€HETUKHU U CEIECKLUU.

Jlemoncmpayusa. Kapta LeHTPOB IPOUCXOXKICHUS KYIbTYPHBIX pacTeHui. M300paxeHus mopos
Pa3JIMYHBIX JOMAIIHUX KUBOTHBIX U COPTOB KYJIBTYPHBIX PACTEHUN.



NPEAMETHBIE PE3YJIBbTATbBI OBYUEHUSA

Yuawuecs oonocnot 3name:

| ompeneneHne CeNeKINH KaK HayKU U €€ TEOPETUYECKUE OCHOBBI (T€HETHKA);
[] METOIbI CCICKIINH,

] HEHTPBI NPOUCXOKIACHHUS KYJIBTYPHBIX PACTCHUM.

Yuawueca oonxncnot ymeme:

"] OTIMYATh JPYT OT APYra METOJIbI CENIEKIUH;

"] pa3nu4aTh MOHATHS «IIOPOJIA», «COPT», CILITAMM.

Ocnognvie nonamus. Cenexuus. [lopoga. Copt. Lltamm. Ot60p. ['ubpuausaus.
JU3KOPOJICTBEHHOE CKpelnBaHue. ['etepo3uc. YnCThIE TUHUH.

Tema 3.19

BUOTEXHOJIOT'UA: JOCTWXEHUA U ITEPCITIEKTUBBI PABBUTHA (1 u)
buotexnonorus. I'enHast unxenepus. I eHeTnaeckn MOIU(UIIMPOBAHHbBIE OPTaHU3MBI.
Knonuposanue. DTuueckre acnekTbl OMOTEXHOJIOTHH.

Hemoncmpayua. CxemMbl KIOHUPOBAHUS U CO3JJaHHS T€HETHUECKU MOJU(PHUIIMPOBAHHBIX
OpPTraHU3MOB.

NPEAMETHBIE PE3YJBTATHBI OBYUEHUSA
Yuawuecs oonscnot 3name:

"] ompeneneHne U 3aja9i ONOTEXHOJIOTHH;

[l MeToapl OMOTEXHOJIOTHH;

(] 9TUYECKHE aCTIeKThl OMOTEXHOJOTUUECKHUX Pa3padOTOK.

Yuawueca oonxncnvt ymeme:

" |OoLleHUBATh 3THYECKUE aCIIEKThl HEKOTOPBIX OMOTEXHOJOTNYECKUX pa3paboToK;

| mOHUMATh HEOOXOAUMOCTh OMOTEXHOJIOTUYECKUX UCCIIEIOBAHUH JIJIsl TIOBBIIICHUS

3¢ (HEKTHBHOCTHU CEIIbCKOXO03SHCTBEHHOTO IPOU3BOJICTBA M CHUKECHHSI CE0ECTOMMOCTH
OPOAYKIIHH.

Ocnognvle nonamus. buorexnonorus. I'ennas nwxenepus. Kiionuposanue. buostuka.
Meoscnpeomemmnwie ceasu

Heopeanuueckas xumus. OXpaHa NpUPOAbI OT BO3AEHCTBUS OTXOA0B XMMHUUECKHUX IIPOU3BOJCTB.
Opeanuuecxasn xumus. CtpoeHre U GyHKIIMH OPTaHUYECKUX MOJIEKYN U UX MyTareHHOe
nericreue. Qusuka. PEHTTeHOBCKOE U Apyrue u3nydeHus. llonsatue o n1o3e n3nydeHus u
OMOJIOTUYECKOM 3aluTe.

METANPEIMETHBIE PE3YJIbTATbBI ObYUEHUSI

Yuawueca oonscnvt ymemos:

] paboTaTh ¢ yueOHHUKOM, COCTABIIATh KOHCIIEKT Maparpada, cXembl ¥ TaOJIHIIbI;

] pa3pabaTbIBaTh IJIAH-KOHCIIEKT TEMBI, UCIIOJIBb3YS pa3HbIe HCTOYHUKN UH(POPMALINY;
"] TOTOBUTH YCTHBIE COOOILEHUs, pedepaThl U NPE3eHTAIMU Ha 33/1aHHYIO TEMY;

"] mosib30BaThCs MOMCKOBBIMU cucTteMamu MHTepHeTa.

JIMYHOCTHBIE PE3YJIbTATBI OBYUYEHUSA

] IIposiBneHne 4yBCTBA POCCUICKOM IpayKAaHCKOM WACHTUYHOCTH, MATPUOTH3MA, TIOOBU U
yBaxkeHUs1 K OTeuecTBy, 4yBCTBAa TOPAOCTH 3a CBOIO PonuHy;

"JOTBETCTBEHHOE OTHOIICHHE K yueOe, TOTOBHOCTh U CIIOCOOHOCTh K CaMO0Opa30BaHUIO;

] ¢popMupoBaHrE MOTHUBAILIUU K O0OYUYEHUIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOpY Oy IyIIeit
npodeccuu;

"] crmocoOHOCTh CTPOUTH UHIUBUAYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

" popmupoBaHUE ETOCTHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS;

] coOmroieHre TpaBuMIl MIOBEICHHSI B TIPUPO/IC;



| yMEHME peann30BbIBaTh TEOPETUUECKUE TIO3HAHNS HA IIPAKTHKE;

"1[] cnocoOHOCTH MPU3HABATh COOCTBEHHBIE OMNOKU U UCTIPABIISTH UX;

] yMeHHue apryMEeHTHPOBAHHO U 00OCHOBAaHHO OTCTaWBaTh CBOIO TOUKY 3PCHHUS;

| KPUTUYHOE OTHOIIEHUE K COOCTBEHHBIM IIOCTYIIKAM, OCO3HAaHUE OTBETCTBEHHOCTH 3a UX
pe3yIbTaThl;

"] yBaXXUTEIBHOE U 10OpOKENATEIIbHOE OTHOLLEHHUE K IPYTUM JIIO/SIM;

] yMEHHUE CIYyIIaTh U CIBIIATh IPYTHX, BECTU IUCKYCCHUIO, ONEPUPOBATH (PaKTAMHU.

11 KJIACC (2 4 B Henenmo, 70 4, U3 HUX 8 4 — pe3epBHOE BpeMs)

Pasnen 1

Buj (38 1)

Tema 1.1

PA3BUTUE BHOJIOI' MU B JIOJJAPBUHOBCKUH ITEPHO/I. PABOTA K. JIMHHES (2 u)
DBOJIIOLUS U 3BOJIIOIMOHHOE yueHHe. VicTopus 3BOIIOLIMOHHBIX uaeil. Kpeannonusm u
Tpanchopmusm. CucTemMaThka Kak Hayka. 3HaueHune padoT K. JIuHHes mo cucreMatuke
pacTeHUI U KUBOTHBIX. bUHapHas HOMEHKIIATypa.

Jemoncmpayua. llopTpeTrsl u 6uorpadun yueHsIX, BHECIINUX BKJIA B PA3BUTHE IBOJTIOLMOHHBIX
uaei.

NPEAMETHBIE PE3YJIBTATBI OBYUEHUSA

Yuawueca oonxncnl 3namo:

'] mpeacTaBiIeHUs €CTECTBOUCIIBITATENEH TOAAPBUHOBCKOM 3MOXHU O CYIIHOCTH KUBOW MPUPOJIbI
U €€ HBOJIIOLIUY;

U B3ruraabl K. JIMHHES HA cCHCTEMY KMBOTO MUpA.

Yuawueca oonscnot ymems:

| OLIEHMBATh BKJIAJ Pa3IMYHBIX YUCHBIX B Pa3BUTHE OUOJIOTUHU U HBOJIIOLMOHHBIX UACH.
OcHnoenvie nonamus. Ipomonus. Kpearonusm. Tpanchopmuzm. DBOTIOIMOHU3M.
Cucrtemaruka. buHapHast HOMeHKIaTypa.

Tema 1.2

OBOJIIOLIMOHHASA TEOPUA K. b. TAMAPKA (2 4)

VY4eHue o rpaaluu KUBBIX OPTaHU3MOB U MOHSATHUE «JIECTHUILIA CYIIECTBY. Teopus katactpod
KroBbe. 3akonsl Jlamapka (ynpakxHeHHEe U HEYIIpa)KHEHUE OPTaHOB U HACJIeJJOBaHHE
6naronpuodpereHHbIX npusHakoB). [Ipencrasinenus Jlamapka 06 u3MeHUUBOCTH. 3HAUCHUE
Teopun Jlamapka.

Jemoncmpayua. Xuszub u nestenbHocts XK. b. Jlamapka.

INMPEAMETHBIE PE3YJbTATbBI OBYUEHUSA
Yuawuecs oonocnul 3nameo:
"] OCHOBHBIE MOJIOXKEHUS Teopuu Jlamapka.

Yuawueca oonxncnot ymeme:
“JonieHMBaTh 3HAUEHHE YBOJIIOLMOHHON Teopun Jlamapka /i pa3BUTHsI OMOJIOTHH.
Ocnognvie nonamus. 3axoH. Teopust. OBomonus. M3smMmeHUnBOCTS.

Tema 1.3

MMPEATIOCBUIKY BOSHUKHOBEHUMA YYEHUA Y. JAPBUHA (2 1)

[Ipennoceiiku Bo3HUKHOBeHUS yueHus Y. JlapBuHa: TOCTHKEHUS B 00JIaCTH €CTECTBEHHBIX U
COIMATPHO-PKOHOMUYECKUX HayK (KocMoroHndeckas teopusi Kanra—1Jlarmaca, moctrkeHus B



o0JacTy XMMUH, 3aKOH €MHCTBA OpraHu3Ma u cpezbl Pynse—CeueHnoBa, MPUHIIAIT KOPPETSIIUU
KroBoe, pabotsl K. bapa, padoter Y. Jlaiiens, padotet A. Cmuta u T. Manbryca).

NPEAMETHBIE PE3YJIBTATbBI ObYUEHUSA

Yuawueca oonscnot 3name:

] eCTeCTBEHHO-HAaY4YHbIC U COIIUATBHO-3KOHOMUYECKHUE MPEINOCHUIKH BOZHUKHOBEHUS TEOPUU
apsuHa.

Yuawueca oonscnvt ymemo:
(] XapakTepr30BaTh NPEANOCHUIKA BO3SHUKHOBEHMSI 3BOJIIOIIMOHHON TeopuH /lapBrHa.

Tema 1.4

SBOJIIOLIMOHHAS TEOPUA Y. JAPBUHA (2 u)

OxcnenuunoHHbd Matepuan Y. Jlapsuna. Yuenue JlapBuHa 00 ©3MEHUMBOCTH. YUYEHHE
JlapBuHa 00 UCKYCCTBEHHOM 0TOOpe. Beceobas nHauBUyaabHast H3MEHYUBOCTD U M30BITOUHAS
YHCIIEHHOCTh MTOTOMCTBA. bopr0a 3a cyliecTBoBaHNE U €CTECTBEHHbIN 0TOOpP. Buibl 00pb0BI 3a
cymectBoBanue. [Ipennocsuiku 60pbs0bI 3a CyIIECTBOBAaHHE U €CTECTBEHHOTO 0TOOpA.

3Hauenue Teopun [apBuHa. [IoHSTHE O CHHTETUYECKOM TEOPUH IBOJIIOLIHH.

Hemoncmpayusa. buorpadus Y. lapsuna. Mapupyt u koHkpeTHbIe Haxoaku Y. JlapBuHa Bo
BpeMsl ITyTelIeCTBUS Ha Kopaldiie «buriby.

NPEAMETHBIE PE3YJIBTATBI ObBYUEHU S
Yuawueca oonscnut 3namo:

| yaenue J[apBrHa 00 UCKYCCTBEHHOM OTOODE;
| yueHue JlapBrHa 0 €CTECTBEHHOM OTOOpE.

Yuawueca oonscnvt ymemos:

" loleHuBaTh OCOOCHHOCTH JIOMAIIHUX KUBOTHBIX U KYJIBTYPHBIX PACTCHUN B CPABHEHUH C UX
JTUKUMU TpeJIKaMu;

] xapakTepu30BaTh NPUYNHBI OOPHOBI 32 CYIIIECTBOBAHNUE;

] ompeensTh 3HAUCHUE PA3IMIHBIX BUIOB OOPHOBI 32 CYIIIECTBOBAHUE;

| maBaTh OLIEHKY €CTECTBEHHOT0 0TOOpa KakK pe3yabTaTa 00pbObI 32 CyIIECTBOBAHUE;

] ouenuBath Bkiaa Y. JlapBuHa B pa3BUTUE IBOJIOLMOHHBIX UAEH.

Ocnoenvle nonamusa. I'pynnoBasi 1 UHIUBUIyaIbHast ©K3MEHYUBOCTH. MIcKycCcTBEHHBI 0TOOD.
becco3narenbubiii u MeToguueckuii 0oToop. boprOa 3a cymectBoBanue. EcTtecTBeHHBIN 0TOOP.

Tema 1.5

BU/: KPUTEPUU U CTPYKTVYPA (2 u)

Buj xak reHeTHUECKH W30IMpOBaHHAs CUCTEMA; PEIPOAYKTUBHAS N30SI U €€ MEXAHU3MBI.
Kputepuu Buna: mopdonorndyeckuii, u3nonorndeckuii, OMOXUMUYECKUH, TEHETHUECKUA,
9KOJIOTMUYECKUH, TeorpauyecKuil.

Hemoncmpayusa. I'epbapun u 1pyrue KOJIIEKIMOHHBIE MaTEPUaIbl, HIUTIOCTPUPYIOLIHE
MOp(]oIoruuecKuii KpuTepuil BUa.

Jlabopamopnusie u npakmuveckue padomot

N3ydeHne n3MEeHUYMBOCTH U KPUTEPUEB BU/JIA, ONTMCAHUE BUJIOB [0 MOP(POJIOTHUECKOMY
KPUTEPHUIO.

HNPEJMETHBIE PE3YJIbTATbBI OBYUEHUSA
Yuawueca oonswcnvt snamo:

L ompenenenue BUaa;

[l kpuTepuu BUIA.

Yuawueca oonrncnvt ymema:



"] OMUCHIBATH BUJIBI 10 PA3IMYHBIM KPUTEPUSIM;
[] pa3iunyaTh KpUTEPUU BUIA.
Ocnoenvie nonamusa. Bun. HNonymsmus. Kapuorun. I'enodon.

Tema 1.6

MONYJIAIUA KAK CTPYKTYPHAA EAVMHUILIA BUIA (2 )

[TonynsuroHHAs CTPYKTypa BUJIA; SKOJIOTUUYECKUE U TEHETUYECKUE XAPAKTEPUCTUKHU
nonyssinui. Jlemorpaduueckue mokasarenu U CTpyKTypa MOIYJISIITHH.

NPEIMETHBIE PE3YJIbTATBI OBYYEHUSA
Yuawueca oonsrcnor 3name:

[] onpeneneHue NOMYJIAINH;

Ll CTPYKTYpy HOIYJISALUH.

Yuawueca oonscrnvt ymemo:

[] XapakTepu30BaTh CTPYKTYPY HOIYJIALINY.

Ocnoenvle nonamus. Nonynsauus. Jlemorpadpuueckue nokazarenu. Poxxngaemocts. CMEpTHOCTS.
[TonoBas cTpykTypa nonynsauud. Bo3pacTHast CTpyKTypa MOMYISIIH.

Tema 1.7

MOITYJIAnA KAK EJIMHUTLIA 5BOJIFOILNU (1 4)

[Tonynsiuust — saeMeHTapHask BOJIOIMOHHASA €IMHUIA. DJI€MEHTAPHbBIN YBOTIOIIMOHHBIN
Martepuai ¥ 3JIEMEHTapHOE 3BOJIIOIMOHHOE SIBJICHUE.

HNPEAMETHBIE PE3YJIbTATbBI OBYUEHUSA

Yuawueca oonsrcnt snamo:

| CyHIIHOCTb F€HETUYECKUX MTPOLIECCOB B MOMYIIALHUAX.

Yuawueca oonscnot ymemo:

| OOBSACHATH NPUYMHBI Pa3/I€JIeHNs BUAOB, 3aHUMAIOLINX OOILMPHBINA apean 0OUTaHMUS.
Ocnoenvie nonamus. I'enotun. ['enopona. @enorurr. DineMeHTapHOE IBOTIOIMOHHOE SBICHHE.
DBOJIIOLIMOHHBIA MaTepHal.

Tema 1.8

®AKTOPBI DBOJIFOLNHU (/2 1)

DJeMeHTapHbIe IBOIIOLMOHHbBIE (PAKTOPHI (MYTAlIMOHHBIHM MPOLECC, 30JIALHUS, IOy JIALIUOHHBIE
BOJIHBI, Ipeii(p reHoB, ecTeCTBEHHBbIN 0TOOpP). POPMBI €CTECTBEHHOI0 0TOOpa TaOMIIN3UPYIOLIUH,
JBWOKYILUH, IU3pyNTUBHBIN). Bubl n3aMeHunBoCcTU. Pe3epB N3MEHYHBOCTH.

Jemoncmpayus. )KuBble pacTeHUs U )KUBOTHBIE, TepOaprn U KOJIJIEKLIMH, IOKa3bIBAIOIINE
UH/IMBUAYAJIbHYIO H3MEHYUBOCTb.

Jlabopamopusle u npakmuueckue padomoi

N3yueHne n3aMeHYMBOCTH y 0COO€H 0JTHOTO BUAA.

NPEAMETHBIE PE3YJBbTATbHBI OBYUEHUSA
Yuawuecs oonocnol 3nameo:
] (paxTOPBI HBOIIOLIUH.

Yuawueca oonxncnot ymeme:

"] 00BACHATH MEXaHU3MBbI (DAKTOPOB IBOJIFOLINH.

Ocnognvie nonamus. OakTopsl HBOIOLNN. MyTalMOHHAs: N3MEHYUBOCTh. MyTaluy.
Myrtaunonssiit nponecc. M3omsuus. [lonynsunonnsie BonHbl. EcTecTBenHbIl 0TO0p. [dpeiid
TEHOB.



Tema 1.9
ECTECTBEHHBII OTEOP — I'/TABHAS JIBIDKYILAS CUJTA DBOJIIOLIMM (1 1)
DOopMBI €CTECTBEHHOTO 0TOOpPA (CTAOMITN3UPYIOIIUH, IBUKYIIAN, TU3PYITHBHBIN ).

NPEAMETHBIE PE3YJBTATHBI OBYUEHUSA
Yuawueca oonscnol 3nameo:
" popmbI ecTeCTBEHHOTI'O 0TOOpA.

Yuawueca oonscnvt ymemo:

"] paznu4ath (OPMBI €CTECTBEHHOTO 0TOODA;

| IPUBOJIUTH MPUMEPHI PAIUYHBIX (OPM €CTECTBEHHOT'O 0TOOpA.

Ochoenvle nonamus. JIprwxymuii or6op. Ctabunusupyromuii or6op. Ju3pynTuBHbIit 0TOOP.

Tema 1.10

AJAIITALIA OPTAHU3MA K YCJIIOBUAM OBUTAHUS KAK PE3VJIBTAT
I[EﬁCTBHﬂ ECTECTBEHHOI'O OTBOPA (2 1)

[TpucnocoOuTenpHBIE 0OCOOCHHOCTH CTPOCHHS, OKPACKH TEJIa U MOBEICHUS KUBOTHBIX.
IToBenenueckue aganTtanu. buoxumudeckue agantauu. OU3NOJIOTHUECKHUE aJanTaIliu.
OTHOCHUTENBHAS 11EI€CO00Pa3HOCTh a1l TallUuN.

Jlemoncmpayusa. VInnrocTpanuy 1 KUBBIE paCTEHUS U )KUBOTHBIE, repOapuu M KOJUICKIIUH,
MOKAa3bIBAIONIHE MOP(OJIOTHUECKUE aTallTaII|H.

NPEAMETHBIE PE3YJIBTATBI OBYUEHU S

Yuawueca oonxncnol 3namo:

(] kmaccuuKaIuio aganTauin;

I TUIIBI TOKPOBHUTEILCTBEHHON OKPACKHU ¥ (POPMBI, X 3HAYCHUE JIJIsI BBKHBAHMS;
] 0COOEHHOCTH MPHUCITOCOOUTEIILHOTO TTOBEICHNS;

] 3HaueHUE 3a00ThI O MOTOMCTBE JIsl BBDKABAHMS.

Yuawueca oonsrcnvt ymemon:

| IPUBOJIUTH MPUMEPHI IPUCIIOCOOUTENBHOTO CTPOCHHS U ITOBEACHHUS;

] paznuaath Mophosiornueckue, GU3N0IOTUICCKUe, OMOXMMHUYECKUE U TIOBEICHYCCKHE
aJjanTanuu;

"] 0OBSCHATD, IOYEMY TIPUCIIOCOOICHUS HOCST OTHOCHTEIBHBIN XapaKTep.

Ocnoenvle nonamusa. Ananranus. Mopdonorudeckas ananrtanus. Gusznonaoruueckast
ananTanus. buoxumudeckas aganrtanus. [loBenenyeckas ananranus. [lokpoBuTeIbCTBEHHAS
okpacka u popma. MumMukpus.

Tema 1.11

BUIOOBPA30BAHUE KAK PE3VJIbTAT DBOJIIOIINU (2 u)

[Tytu (crioco6bl) 1 CKOPOCTH BUAO0OpA30BaHUS; TeOrpadUIecKoe U HIKOJIOTUUECKOE
BH1000pa3zoBanue. ['eorpaduueckast 1 SKoJIOTUUECKast 30U,

Jlemoncmpayus. Cxembl, WILTIOCTPUPYIOIINE MPOIECC TeorpaduiuecKoro BUI1000pa30BaHuUS;
JKUBBIE PACTEHHUS U )KMBOTHBIE, TepOapun U KOJUIEKIIUH, T0KA3bIBAIOLIUE PE3YIbTAaThl IPUCIIO36
COOJICHHOCTH OPTraHU3MOB K Cpezie OOUTaHUS U Pe3yIbTaThl BUA000PAa30BaHUS.

NPEAMETHBIE PE3YJIBTATbI OBYUEHUS
Yuawueca oonscnol 3nams:
1 (hopMBI BUOOOPA30BaAHUS.



Yuawueca oonscnvt ymemo:

] XapaKTepru30BaTh MPOIECC IKOIOTHIECKOTO U reorpadudeckoro BUI000pa30BaHH.
OcHnoenvie nonamusn. Bunoo6paszosanue. 'enodona. M3omsamus.

['eorpaduueckoe Bu000pa3oBaHue. DKOJIOTMIECKOE BUI000pa30BaHNE.

Tema 1.12

COXPAHEHWE MHOI'OOBPA3MS BUJIOB KAK OCHOBA YCTOMYMBOI'O PA3BBUTHSA
BUOC®EPBHI (1 u)

Bbuonorunueckuit mporpecc u 6uogoruueckuii perpecc. I IpuunHbl BEIMUpaHUs BUIOB.
buonoruueckoe pazHooOpasue.

NPEJAMETHBIE PE3YJIBTATBI ObBYUEHU S
Yuawueca oonscnvl 3namep:

[] rmaBHBIC HaITpaBJICHHS 3BOJIFOIINH,

'] NpUYMHBI BBIMUPAHUS BUJIOB;

] myTH AOCTWKEHUS OMOJIOTHYECKOTO IIporpecca.

Yuawueca oonxncnvt ymeme:

"] mepedncsTh (Ha3bIBATh) MMyTH JOCTHKEHUSI OMOJIOTHYECKOTO

rporpecca;

"] 00BSACHATH HEOOXOIUMOCTh COXpPaHEHHsI OMOpPa3HOOOPa3usl.

Ocnosnvle nonamus. bruonorndeckuii mporpecc U OMOJIOTHYECKUN perpecc.

Tema 1.13

JNOKA3ATEJIBCTBA 5BOJIIOLINN OPTAHUYECKOI'O MUPA (2 4)
[uronoruyeckue v MOJEKYIIPHO-OUOTOTHYECKHE (MOIEKYISIPHO-TEHETUUECKHE),
CpPaBHUTEIHLHO-aHATOMUYECKHE (CPAaBHUTEILHO-MOP(HOIOTHIECKUE), TTAJICOHTOIOTHYECKHE,
IMOpHUOIIOTHYECKUE U OroTeorpaduuecKue OKa3aTeIbCTBA SBOTIOIIHH.

Jlemoncmpauun. Innroctpaiiuu, 1IeMOHCTPUPYIOIIHNE CXOJICTBO PAaHHUX ATAIllOB
SMOPHUOHAIBHOTO PA3BUTHS TO3BOHOUHBIX, MYJISIKH U IPYTHUE HATJISIAHBIE MaTepUAIIbl,
WJUTFOCTPUPYIOIIUE aHATOTHYHBIC U TOMOJIOTUYHBIC OPTaHbl, PYAUMEHTHI U aTaBU3MBI.

INMPEAMETHBIE PE3YJbTATbBI OBYUEHUSA
Yuawuecs oonocrul 3namep:
| kiaccu(UKAIMIO I0KA3aTeIbCTB SBOFOLMH.

Yuawueca oonxncnvt ymeme:

] MpUBOIUTH IPUMEPHI, JOKA3bIBAIOIINE CYIIIECTBOBAHUE IBOIIOIIMOHHOTO TIpoLiecca,
AQHAJIOTUYHBIX U TOMOJIOTUYHBIX OPTraHOB, PYAUMEHTOB U ATABU3MOB.

Ocnosnvie nonamus. Lutonorus. Monexynsprasi Ouosnorus. CpaBHUTEIbHAST aHATOMMUS.
[NaneonTonorus. buoreorpadus. Ananorudyabie opransl. ['oMonOruuHbIe OpraHbl. PyTuMeHThI.
ATaBU3MBI.

Tema 1.14

PA3BUTUE ITPEJICTABJIEHUI O ITPOMCXOXJIEHUN XXU3HU HA 3EMJIE (2 1)
Konnenmuu abuorenesa u 6uoreneza. Onbitel @. Penu, JI. Cnananuanu u M. M. TepexoBckoro,
onsIT JI. [Tactepa. ['MnoTe3sl cTallMOHAPHOTO COCTOSIHUS U TAHCTIEPMHUH.

Jemoncmpayun. Cxembl onbiToB @. Penu, JI. Cnanannanu u JI. Tactepa.

NPEAMETHBIE PE3YJIBTATBI OBYUEHUSI
Yuawueca oonsrcnor 3name:
"] cyIIeCTBYIOIINE TMIIOTE3bI MPOUCXOKIEHUS KU3HU Ha 3eMIIe.



Yuawueca oonxncnvt ymeme:

"] 000CHOBBIBATH CIIPABEIIIMBOCTh UM HECOCTOSATEIBHOCTD OTACIBHBIX TUIIOTE3
IIPOUCXOKACHHUS KU3HH.

Ocnoenvie nonamusn. Abuorenes. buorenes. [lancnepmusi. Teopust cTallMOHAPHOTO COCTOSIHUSA.

Tema 1.15

COBPEMEHHBIE ITPEJJCTABJIEHUA O BOSBHUKHOBEHUWU XXU3HMU (2 u)
Opranudeckuil MUp Kak pe3yabTaT dBONIOLMH. BO3HUKHOBEHNE U pa3BUTHE )KU3HU HA 3EMIIE.
XuMHuUeCcKul, mpeaonoorunaeckuii (teopus akaaemuka A. M. OnapunHa) 1 OMOJIOrMYeCKU
9Tarbl pa3BUTHA KUBOK Matepun. Teopus Onuomnom3sa.

Jlemoncmpayus. CxeMbl BOSHUKHOBEHUSI MEMOPAHHBIX CTPYKTYP M OJHOKJIETOUHBIX 3YKAPHUOT.

NPEAMETHBIE PE3YJIbTATbBI ObBYUYEHUS
Yuawueca oonscnt 3namo:

| Teoputo akageMuka OnapuHa;

"] Teopuro 6MOIT033a.

Yuawueca oonscnvt ymemo:

"] OTMHCHIBATH MPOIIECC BOSHUKHOBEHHSI KOAIIEPBATOB, IPOOMOHTOB, MEMOPAHHBIX CTPYKTYD,
OJTHOKJICTOYHBIX ITPOKAPUOT U IYKAPHUOT.

Ocnosnvle nonamus. buonoss. Koanepsart. [IpoouoHT (mpoTOOMOHT).

Tema 1.16

PA3BUTHUE XXM3HU HA 3EMIJIE (4 u)

Pa3BuTHe )u3HN Ha 3eMJIe B apXEMCKYIO U IPOTEPO30MCKYIO 3pbl. [lepBbie cienbl )KU3HU Ha
3emuie. [losiBneHne BceX COBPEMEHHBIX TUIIOB OECIIO3BOHOYHBIX KUBOTHBIX. [IepBble XOpIOBBIE.
PazButue BogHbIX pacTeHui. Pa3BuTHe x13HU HA 3emiie B Majie030McKyto 3py. [losiBienue

Y HBOJIIOLUS CYXONYTHBIX pacTeHuil. [lanopoTHNKY, CEMEHHbIE TalOPOTHUKH, TOJIOCEMEHHBIE
pactenusi. BO3HUKHOBEHHE TTO3BOHOYHBIX: PBIOBI, 36MHOBOIHBIE, TPECMBIKAIOIINECS.

PazBuTne xu3Hu Ha 3eMiie B ME3030MCKYIO U KailHO30MCKYIO 3phl. [losiBienue u
pacupoCTpaHEeHUE NOKPHITOCEMEHHBIX pacTeHU. BO3HUKHOBEHHE NITUI] U MIEKOIUTAIOIINX.
[losiBnenue u pazputne npuMartoB. [losiBneHne yenoBexa.

Jemoncmpayusa. Penponykuyu kaptus 3. bypuana, orpaxaromux Gayny u Gpaopy pasinaHbIx
3p U IEPUOO0B; CXEMbI PA3BUTHSI LIAPCTB KUBOM MPUPObL; OKAMEHEIOCTH, OTIIEYaTKH PACTEHUM
B IPEBHUX MOpoJax. Mojenu cKeleToB YeloBeKa U O3BOHOYHbBIX KUBOTHBIX.

NPEAMETHBIE PE3YJBbTATHBI OBYUEHUA
Yuawueca oonoscnot 3name:
'] pa3BUTHE KUBOTHBIX U PACTEHUN B PA3JIMYHBIC MIEPUObI CYIIIECTBOBAHUS 3EMIIH.

Yuawueca oonscnvt ymemo:
] mepeYHCISITh B XPOHOJIOTHYECKOM MOPSIKE 3PbI TEOXPOHOJIOTHUSCKON IIKAJIBI;

|| xapakTepu3oBaTh 3TaIbl pa3BUTHS KHBOI TPUPOJIBI;

| onmcriBaTh pazBUTHE KU3HH Ha 3eMIIe B PA3THUHbIE JPHL.
Ocnognvte nonamus. JoH. Opa. [lepuos.

Tema 1.17
TUTIOTE3LBI ITPOUCXOXAEHW A YEJIOBEKA (1 u)

AHTpOHOFeHe3 " €T0 ABMIKYIIUC CHUJIBI. HpCﬂCTaBHGHI/Iﬂ O MPOUCXOKICHUUN YCJIOBCKA B PA3HBIC IICPUOAbI
HUCTOpHU HAYKU.



MNPEIMETHBIE PE3YJIbTATHI ObYUEHUWSA
Yyamuecs T0/KHBI 3HATD:
U] IBIKYILIME CUJIBI aHTPOIIOTEHE3A.

Yuawueca oonsrcrnvr ymemon:
(] XapaKTepH30BaTh POJIb PA3INIHBIX (DAKTOPOB B CTAHOBJICHUH YCIIOBEKA.
Ocnoenvle nonamusa. Autpornorenes. [IBrxKyiiye cuibl aHTPOMOTreHe3a.

Tema 1.18

ITOJIOXKEHUME YEJIOBEKA B CUCTEME XKUBOTHOI'O MUPA (2 u)

[Ipoucxoxaenue yenoBeka. MecTo yenoBeka B )KUBOH mpupoie. CucTeMaTHIeCcKOe MOJI0KESHNE BHUIA
Homo sapiens B cucteme )XUBOTHOTO Mupa. [Ipr3Haku u CBOMCTBA YeIOBEKa,IO3BOJISIOIINE OTHECTH €ro
K pa3JINIHBIM CHCTEMATHICCKUM TPYIITIaM apCTBa KUBOTHBIX.

NMPEJIMETHBIE PE3YJIbTATbBI ObYUEHUSA

Yuawuecsa oonscnot 3namo:

] cucTeMaTHIecKOe MOJI0KEHUE YEJIOBEKA B CHCTEME OPTaHUIECKOTO MUPA;
] 0COOCHHOCTH YeJI0BEeKa Kak OMOJIOrMYEeCKOro BU/IA.

Yuawueca oonscnvt ymemon:
| BBISIBIIATH MIPU3HAKH CXOJICTBA U PA3IMUNS B CTPOCHUU U TIOBEICHUH KUBOTHBIX M YEJIOBEKA.
Ocnoenwie nonamus. Xopaossle. Miekonurawoiue. [Ipumatsl. PyauMeHTsl. ATaBU3MBI.

Tema 1.19

SBOJIIOLIA YEJIOBEKA (2 )

Crazuy 9BOJIIOLMY YEIO0BEKa: IPUMAThl — IIPEIKHU YeIOBEKA, aBCTPAJIONHUTEK, YEJIOBEK YMEIIbII,
JPEBHEMUIINN YEJIOBEK, IPEBHUI YEIIOBEK, IIEPBbIE COBPEMEHHBIE JTFOU.

MNPEIMETHBIE PE3YJIbTATHI ObYUEHUWSA
Yuawuecs oonscnot 3namo:
(] Tambl CTAHOBIICHHS YEIOBEKa KaK OHOJOIHYECKOT0 BHUIA.

Yuawueca oonscnvr ymems:
] mepeuucsiTh B XpOHOJIOTHUECKOM TIOPSIAKE TAIbl CTAHOBIICHHUS YEIOBEKa KaK OMOJIOTUYECKOTO BHJIA.
Ocnognvle nonamusa. J{pnonnrexu. Apcrpanonuteku. Apxantponsl.Ilaneoantponsl. HeoanTpoms.

Tema 1.20

YEJIOBEYECKHUE PACHI (1 1)

[onynsumronnas ctpykrypa Buna Homo sapiens; yenoBeueckne pacsl; pacooOpa3oBaHKe; €IMHCTBO
rpoucxoxieHust pac. [IpucrnocoOurenpHOe 3HAaUEHUE PACOBBIX MTPU3HAKOB. BHI0BOE €IMHCTBO
YyeJIoBeYeCTBa.

NHNPEAMETHBIE PE3YJIbTATbBI ObYUEHUSA
Yuawuecsa oonscnot 3namo:

(] ompenencHue MOHATHS «pacay;

] xapaKTepHbIE MPU3HAKU OOJIBIIKX pac.

Yuawueca oonscrnvr ymemsn:
|060CHOBBIBAThH BHJIOBOE €IMHCTBO YEJIOBEUECTBA.
Ocnognvle nonamusa. Paca. bonbmas paca. Manas paca. Hanus.

Meoscnpeomemmnuie ceasu

Acmponomusa. Opranu3zanus iaHeTHbIX cucTeM. CoHeUHast CUCTeMa; ee CTPYKTypa. MecTo MiIaHeThl
3emuns B Conneunoit cucreme. Memopusa. Kynbtypa 3anagnoit EBponsl konua XV — nepBoit
nojiopunbl X VII B. Kynbrypa nepsoro nepuoa Hosoit uctopuu. Benukue reorpadgudeckue OTKPBITHSL.
Oronomuueckas ceoepagus 3apybexcuvix cmpan. Hacenenne mupa. ['eorpadus HaceneHus Mupa.
Quszuueckas eeoepaghus. IcTOpUsi KOHTUHEHTOB.



METAIIPEJMETHBIE PE3YJIbTATbI OB YUEHU S

Yuawgueca oonscruvl ymems:

] UCTIOIB30BATh WHAYKTUBHBIN U JISYKTHBHBIHN ITOAXO0/IbI IPU U3yYCHUN KPYITHBIX TAKCOHOB;
(] 0000111aTh U 1€71aTh BLIBOIEL,

1 paboTaTh C JOMOJHUTEILHBIMHI UCTOUHUKAMH HH(POPMAITUH;

(] mpeCTaBIIsATh MaTepHall, UCIOJIb3Ysl BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA.

Jkocucrema (24 1)

Tema 2.1

OPI'AHU3M U CPEJA. DKOJIOTUYECKUE ®AKTOPEI (2 1)

Opraamm u cpena. Daktopsl cpeanl oontanus. Kimaccudukanus sxoorndeckux GhakTopos. Bimsaue
(hakTopoB cpexbl Ha opranu3M. [Ipenenbl BEIHOCIMBOCTH. 30HA ONITUMYMA, 30Ha YTHETCHHSI.
OrpaanunBaromuii hakTop. 3akoH MUHUMYMa JInOmxa. DKxoormueckas HHIIA.

Jemoncmpayusa. HarnsaHaele MaTepuaisl, I€MOHCTPUPYIOLIE BIUSHUE (DAKTOPOB CPEAbl HA OPraHU3M.

NMPEJIMETHBIE PE3YJIbTATbBI ObYUEHUSA
Yuawuecsa oonscnot 3namo:
| onpeieTICHUS TOHATUH «IKOJIOTHSD», «Cpea OOUTAHHsDY, «OrPaHUUNBAIOIIHKN (HAKTOPY;
] mpeaMeT U 3a/1auu KOJIOTMH KaK HAyKH;
'] 3axoH MuHMMYyMa JInOuxa;
] kmaccu(UKAINIO SKOIOTHYECKUX (DAaKTOPOB.

Yuawueca oonsrcruvr ymemon:

) kaccu(UIMPOBAThH IKOJOTUIECKUES (PaKTOPBI.

Ocnosnvle nonsamus. Jxojyorus. DxocucreMa. Cpega oOUTaHUS.
Okonornueckuii paxrop. [Ipeaenst BerHOCIMBOCTH. OTpaHNYMBAIOMINE (HaKTOP.

Tema 2.2

ABMOTUYECKUE ®AKTOPHI CPEJBI (2 u)

®dakTopsI cpeibl OOUTAHUS U MPUCTIOCOOICHUST K HUM JKMBBIX OpraHU3MOB. AOHOTHYECKUE (PaKTOPHI
cpem)l. POHI) TeMHepaTypI)I, OCBCHICHHOCTH, BJIAXKHOCTH U I[pyrI/IX (1)aKTOp0B B )KU3HCACATCIIbHOCTU
COOOIIECTB U OPTAaHU3MOB.

NPEAMETHBIE PE3YJIbTATBI ObYUEHUSA

Yuawueca oonscnol snamp:

] BakHele abnoTudeckne (hakTopshI;

] BusiHUE a0MOTHYECKUX (PAaKTOPOB Ha OPraHH3M;

| aganTanyy OPraHU3MOB K Pa3INYHOI HHTEHCHBHOCTH a0HOTHYECKHX (DAaKTOPOB.

Yuawuecs oonscruvt ymems:
] XapaKTepHu30BaTh BIMSIHUE A0MOTHYECKUX (DAaKTOPOB Ha OPraHU3M;

| OIIMCHIBATDH MPHUCIIOCOOIIEHHUS] OPTaHU3MOB K Pa3IMYHON MHTEHCUBHOCTH a0MOTHYECKHUX (PaKTOPOB
CpeIbl;
| IpUBOIUTH IPUMEPHI aJlallTallid OPTaHU3MOB K Pa3IMYHON MHTEHCUBHOCTH a0MOTHYECKUX (DAKTOPOB.
Ocnosnvle nonamus. Abnornueckue paxtopsl. Axantauuu. @otonepuoausm.bronornuecknue puTMBI.

Tema 2.3

BUOTUYECKUE ®AKTOPBI CPEJIBI (2 )

buotnueckue dakropsr cpeapl. PopMbl B3aMMOOTHOLICHUH MeXly opranusmMamu. [lo3utuBHele
OTHOIIIEHUS] — CUMOMO3: MyTyaJln3M, KooTepalus, KOMMEeHCAIN3M. AHTHONOTHYECKUE
OTHOLICHUS: XUIIHUYECTBO, Apa3UTH3M, KOHKypeHuus. HelTpanbHble OTHOIIEHHUSI — HEUTPAIHU3M.
Jemoncmpayus. Ilpumepsl cuMOno3a MpeAcTaBUTeNel pa3iInYHbIX HAPCTB KUBOH IPUPOIBL.

HPEIMETHBIE PE3YJIbTATBI ObYYEHUA
Yuawueca oonscnvl 3namep:
] ompefenieHne MOHATHUS «OMOTHYECKUE PAKTOPHI CPEABI»;



T (hopMBI B3aMMOOTHOIICHUH MEXTY OpTaHU3MaMHU.

Yuawueca oonsrcnot ymems:

) knmaccu(uumupoBaTh GOPMbI B3AUMOOTHOIIICHHI MEX/Ty OpraHHU3MaMH;

O XapaKTEepU30BaTh pa3jJInIHbIC CUMOHMOTHYECKHE U aHTHOMOTHYECKHE B3aMMOOTHOIIICHUS OpTaHU3MOB;
T IPUBOUTH MTPUMEPHI CHMOMO3a U aHTHOMO3a.

Ocnoenvle nonamus. buorndeckue pakropsl. [lapazuruzm. Xumniandectso. Konkypeniusa. Cumonos.

Tema 2.4

CTPYKTYPA DKOCUCTEM (2 u)

EcrecTBeHHBIC COOOIIECTBA )KUBBIX OpraHn3MoB. broreorneno3pr. KOMIIOHEHTHI OHOT€01IEHO30B:
MIPOAYLIEHTHI, KOHCYMEHTBI, peAyLIeHTbl. bHOIIeHO3bI: BHI0BOE pa3zHO0Opa3ue, MI0THOCTD

Moy sIuid, Onomacca.

MNPEIMETHBIE PE3YJIbTATHBI ObYUEHMUSA

Yuamuecs 101KHbI 3HATD:

] onpezeneHnst MOHATHH «IKOCUCTEMAy, «ONOIIEHO03», «ONOTEOIIeHO3Y;
] CTPYKTYpPYy ¥ KOMITOHEHTBI YKOCHCTEMBI U OMOTEOTICHO3a;

) pyHKIIMM KOMIIOHEHTOB SKOCUCTEMBI.

Yuawueca oonscnvt ymemsn:

| pa3nuyarh MPOAYLEHTHI, KOHCYMEHTHI U PeYyLEHTHI;
] onuCHIBATh HKOJIOTMYECKUE CUCTEMBI, OMOLIEHO3bI X ONOTEOLIEHO3BI.
Ocnognule nonamusa. Jxocucrema. buonenos. buoreonienos. Ilponynentsl. KoncymenTsl. PenynieHTsl.
Tema 2.5
[MUIIEBBIE CBA3U. KPYT'OBOPOT BEIECTB U ITOTOK SHEPI'MN B SKOCUCTEMAX (2 u)
Lenu u cetn nuranust. Tpoduyeckne ypoBHH. DKOJIOTHUECKUE TUPAMUIBL: YHCell, 0MOMAcChl, SHEPTUH.
KpyroBopoTt BelecTB U 3HEPruu B 9KOCUCTEMAX.
Jemoncmpayus. Cxembl, WUTIOCTPUPYIOLINE MUIIEBbIC LIENH U CETH, SKOJIOTHUECKHE TUPaMUIbI 1
KpyTrOBOPOT BEIIECTB U MOTOK HEPTUH B IKOCHCTEMAX.

MNPEIMETHBIE PE3YJIbTATHBI ObYUEHUWSA

Yuawuecs oonocnot 3namo:

"] ompe/ieNicHUs TIOHSITUN «ITHIIEBAs [T, «IUIIEBas CETh», «KTPOPUUECKUN YPOBEHDY;
(] kmaccu()UKAIMIO MUIIEBBIX LEEH.

Yuawuecs oonsrcrnvt ymemos:

] COCTaBIATH NPOCTEHILINE MUILEBBIC LICIIH;

] omuCHIBaTh OMOJIOTHUECKHH KPYTOBOPOT BEILIECTB.

Ocnoenvie nonamus. [lnmesas niens. [lumesas cets. Tpodudaecknii ypoBeHb. KpyroBopor BemecTs u
MOTOK PHEPTHUU B IKOCHCTEMAX.

Tema 2.6 .
IMPUYMHBI YCTOMYNBOCTHU 1 CMEHbBI DKOCUCTEM (2 1)

W3menenne coobmiectB. CMeHa skocucTeM. J{nHaMIuecKkoe paBHOBECHE.
IKckypcuu
EctecTBeHHbIC (IPUPOIHBIC) IKOCUCTEMBI (JIEC, YT, BOJOEM U T. JI.) CBOGH MECTHOCTH.

MNPEIMETHBIE PE3YJIbTATHI ObYUEHUWSA
Yuawueca oonscnot 3name:
] IPUYHHBI YCTOHYUBOCTH U CMEHBI 9KOCHCTEM.

Yuawueca oonrcnvt ymemsn:
] MPUBOAUTH MMPUMEPHI CAMOPETYIISLUN, CMEHBI SKOCHUCTEM.
Ocnoenvie nonamus. CMeHa SKOCUCTEM. Y CTOMYUBOCTh DKOCHCTEM. J[MHaAMHUYeCcKoe paBHOBECHE.

Tema 2.7
BJIMSAHUE YEJIOBEKA HA DKOCHUCTEMEI (2 4)



DKOJIOrMYeCKUE HapyIICHHUS. ATPOIICHO3BI.
IKckypcuu
HckyccTBeHHBIE HKOCUCTEMBI (TIApK, CKBEP, Cal, IOJIE U T. JI.) CBOE MECTHOCTH.

MNPEIMETHBIE PE3YJIbTATbI OB YUEHUS
Yuawueca oonscnvl 3namep:
|| onpeneneHue MOHATHS «arpoLeHO3;

" | ocobennoctu CYIIIECTBOBAHHMS arpoICHO30B.

Yuawueca oonscnuvr ymemsn:

[] MIPUBOIUTH TIPUMEPHI arPOIICHO30B.
OcnogHble nonsamus. ArponeHos.

Tema 2.8

BNOCOEPA — INMOBAJIbHAA SKOCUCTEMA (2 4)

Buocgepa — xuBast obosouka maneTsl. CTpykTypa 6nocdepsl. KommoHeHTBI Orochepsl: )HBOE BEIIECTBO,
BHJOBOM COCTaB, pa3HOOOpasne U BKJIa B OmoMaccy; OMOKOCHOE M KOCHOE BerecTBO oruoctepsr (B. 1.
Bepnanckuit). KpyroBopoT BemecTs B pupoe. I'paHutis! 6nocgepsr.

Jemoncmpayusn. CXeMbl, WLTIOCTPUPYIOIINE CTPYKTYPY U I'PAHHIBI OHOC]EpHI.

NPEJMETHBIE PE3YJIbTATbBI OBYYEHUS
Yuawueca oonscnvl 3name:

|| onpenenenue nonsTHs «Grochepa;
"l cTpyKTYpY M KOMIOHEHTEI GHOC(hEpHI;

| rpanmBI GHOChEpHL.

Yuawuecsa oonscruvt ymemon:
| IpMBOAMTE MPHMEpPHI PAa3IMYHEIX BENIECTB 6GHochephl (KUBOTO,KOCHOT0, GHOKOCHOT0, GHOTEHHOTO);

D XapaKTCPHU30BaATh 6HOMaccy 36MJ’II/I, 6I/IOJ'IOFI/I‘ICCKYIO NPOAYKTUBHOCTD.
OcHogéHble NOHAMUAL. Bnocq)epa. ’Kusoe BemectBo. KocHoe BemecTBo. bruokocHoe BemecTBo. broreHHoe
BCIICCTBO.

Tema 2.9
POJIb )KNBbIX OPTAH/3MOB B BUOCOEPE (2 v)

Poub xuBoro BemiectBa B Ouochepe. Kpyrosopot Bojibl 1 yriiepoja B 6uocepe.
MNPEJMETHBIE PE3YJIbTATbI OBYUYEHUSA
Yuawueca oonscnot 3name:

D KOMIIOHCHTHI ) KMBOI'O BCIIICCTBA U €T0 (l)yHK]_II/II/I

Yuawueca oonscnot ymems:
| ommchIBaTh PoJIb KHMBOTO BEleCTBA GHOC(EPHI;

| onmceIBaTh GHOTOTHUECKHMIT KPYTOBOPOT BEIIECTB.
Ocnosnvle nonamus. KpyroBopot BeleCTB.

Tema 2.10

BUOCOEPA N YEJIOBEK (2 v)

[IpsiMoe 1 KOCBEHHOE BIMSHME UenoBeka Ha orocdepy.lIpupoaabie pecypehl 1 UX NCHIONB30BAHHUE.
AHTpoTIOreHHbIe (DaKTOPhl BO3CHCTBHS Ha OMOIIEHO3bI (POJIh YEIOBEKA B MPUPOJIE); TOCICICTBUS
XO035IICTBEHHOM eATeIbHOCTH YenoBeka. Hoocdepa.

NMPEIAMETHBIE PE3YJIbTATbI OB YUYEHUS
Yuawuecsa oonscrol 3nameo:
[] AHTPOIOTCHHBIC (PAKTOPHI;

|| xapaxTep Bo3zeiicTBHS yenOBeKa Ha GuOCHEpy.



Yuamuecg 00./19iCHBL ymembsb:

|| mpuMeHsATH Ha IPAKTHKE CBEIEHUS O BO3MOXKHBIX HOCJIEACTBUAX BIHAHUS X0O3AHCTBEHHOI IeATEIEHOCTH
yesoBeka Ha onocdepy.
Ocnognsle nonsmusa. Aurponorennsie pakropsl. Hoocdepa.

Tema 2.11

OCHOBHBbIE 3KOJIOT'MYECKUME MNMPOBJIEMbl COBPEMEHHOCTW (2 v)
AHTpOIOreHHOe BIUsIHUE Ha atMocepy U ruapocdepy. Dpo3ust noussl. [IpupoaHsie pecypesl 1 UxX
UCITIOJIb30BaHHE.

Jlabopamopuwie u npaxmuueckue padonl

Aunanus u OLICHKa HOCJ’IG}ICTBI/Iﬁ JCATCIIBHOCTHU YCJIOBEKA B OKOCUCTEMAX.

IPEJMETHBIE PE3YJIbTATbBI OBYUYEHMUS
Yuawuecsa oonscrvl 3nameo:

| xapakTep Bo3zeiicTBUs UenoBeka Ha aTMocdepy U ruapochepy;
|| mcTounnku 3arpaszEeHus atMocdeps! B ruApochepE;

D HEUCYECPIIAEMBIC 1 NCUECPITACMBbIC IPUPOJHBIC PECYPCHI.

Yuawuecs oonscnot ymems:

|| oneHMBaTh TIEPCTIEKTHBHI BIMSAHUS X03AHCTBEHHOM IeATeNLHOCTH YesoBeKa Ha Guochepy u
MIPOTHO3MPOBATH MOCIIEACTBHS XO3IHCTBEHHOH JIEATEILHOCTH YeJIOBEKa.
Ocnosnvie nonamus. 3arpsisHeHre atMochepsl 1 rupocheps.
Oposus nous. Kucnorasre noxau. [lapaukossiii addexr. Dxonormyeckas katactpoda.
Tema 2.12
MYTW PEWLEHWA 3KONTOIMYECKUX NMPOBJIEM (2 y)
[IpoGuieMbI parOHAILHOTO TPUPOIOTIONB30BaHHS, OXPAHbI PUPO/IBL: 3aIUTa OT 3arPSI3HEHNH, COXpaHEeHHe
OTaJIOHOB U MIaMATHUKOB NPUPObI, obecrieueHue MPpUPOJHBIMU pECYypCaMU HACCJICHUS TIJIAHCTHI. OCHOBBI
PaLOHATBHOTO IPUPOIOIIOIE30BaHUSL.
[Hemoncmpayun. KapTbl 3a110BEAHBIX TEPPUTOPUIL HALLIEH CTPaHBI.
Jlabopamopuvie u npakmuyeckue papomot
AHan3 ¥ OLIeHKa III00aJIbHBIX AKOJIOTHYECKHUX MPOOIIEM U ITyTel MX pelIeHHs.

MNPEIMETHBIE PE3YJIbTATbI OBYUEHMUS
Yuawuecsa oonscrol 3nameo:

| crocoGBI ¥ METOIBI OXPAHBI PUPOIBL;

|| cMBICT cOXpaHEHHS BHIOBOTO Pa3sHOOOpA3Hs;
|| OCHOBEI paIOHANEHOTO MPUPOIOIIONE30BAHNS;

D 3aIll0OBCIHNUKH, 3aKa3HUKU, HAITMOHAJIbHBIC ITapKU, KpaCHyro KHUTY.

Yuawuecs oonscnot ymems:

D MPUMCHSTH HAa MPAKTUKE CBEACHUS O IJ100aJIbHBIX YKOJIOTHUECKHUX np06neMax U IYTAX UX PCUICHUA.

Ocnosnvie nonamus. OxpaHa nIpupoasl. PanyonansHoe Ipupoaonoab30BaHue. 3a0BEAHUK. 3aKa3HUK.
Hanuonansubiil napk. Kpacnas kaura.

Meswcnpeomemnsle ceazu

Heopeanuueckas xumus. Kucnopon, cepa, a3ot, pochop, yriepo, ux XuMUIeckue cBoricTea. Oxpana
MIPUPOMBI OT BO3ICHCTBUS OTXOJ0B XUMHICCKHAX POM3BOICTB.

Qusuueckas eeocpagus. Kimumat 3emii, KInMaTHnIecKas 30HAIbHOCTb.

Qusuxa. [lousTre 0 103¢ N3TydeHHS U OHOJIOTHYCCKOH 3alHTe.

METAINIPEAMETHBIE PE3YJIbTATbBI OBYYEHUS
Yuawuecsa oonscnvt ymemsn:

|| pa6otats ¢ yueGHHKOM, COCTABIIATH KOHCIIEKT maparpada;
|| pa3paGaTsIBaTh IIIAH-KOHCIIEKT T€MbI, HCTIOIb3Ys PA3HbIE HCTOYHUKH MH(OPMAITHIIL
| roToBuTE ycTHBIE COOOIIEHNs U pedhepaThl Ha 3aJaHHYIO TEMY;

D IIOJIb30BAaTHECA ITIOMCKOBBIMH CUCTCMaMH I/IHTepHeTa.



JIMYHOCTHBIE PE3YJIbTATBI OBYUEHUSA

[]

[IposiBnieHHE YyBCTBA POCCUHCKON TPaXKIaHCKON MJICHTHYHOCTH, MTATPHOTH3MA, JTFOOBH U YBAXKCHHUS K

OreyecTByY, 4yBCTBA TOPAOCTHU 32 CBOIO Pojnny;

N O o B B A

OTBETCTBEHHOE OTHOIICHHE K yueOe, TOTOBHOCTh M CTIOCOOHOCTh K CaMO0Opa30BaHMIO;
(bopMHpOBaHKE MOTHBAIMH K OOYUEHHIO U MIO3HAHUIO, 0CO3HAHHOMY BEIOOPY OyayIiel mpodeccuu;
CIOCOOHOCTH CTPOMTH WHINBUYATBHYIO 00pa30BaTEIILHYIO TPACKTOPHIO;

(bopMHPOBaHHKE [IEIOCTHOIO €CTECTBEHHO-HAYYHOTO MUPOBO33PCHUS,

COOJII0JICHUE MIPABUIT TIOBE/ICHHSI B TIPUPO/IC;

YMEHHE Pean30BbIBATh TCOPETHUCCKUE MTO3HAHUS Ha MIPAKTHKE;

CIOCOOHOCTB MPU3HABATH COOCTBEHHBIE OITMOKH U MCIIPABIISTh UX;

YMEHHE apIr'yMEHTHPOBAHHO ¥ 000CHOBAHHO OTCTAMBAThH CBOIO TOUYKY 3PCHUS;

KPUTHYIHOE OTHOIICHHE K COOCTBEHHBIM ITOCTYIIKAM, OCO3HAHNE OTBETCTBEHHOCTH 34 MX PE3YJIbTATHI;
YB)KHUTEJIBHOE U JJOOPOIKEIATEIIEHOEC OTHOIICHUE K JIPYTHAM JIFOJISIM;

YMEHHUE CIIYIIAaTh U CJIbIIIATD APYTUX, BECTH JUCKYCCUIO, OIICPUPOBATH (baKTaMI/I.

Pe3epBHoe Bpemss — 8 u.

yqe6HO'MeTO,Z[I/I‘ICCKI/II>’I KOMIIJICKC IJIA YUUTCIIA

1. Vuebnuk O6uas ouonorus. ba3osslii yposens ans 10 k. B.M.CuBornasos,
N.b.Aradonosa, E.T.3axaposa.2016r.

2. .bormanosa T.JI., ComomoBa E.A. buonorus. CripaBOUHUK IS CTAPIIEKIACCHUKOB U
noctymaronmx B By3sl. — M.: ACT-mipecc, 2006.

3. 2. bonrosa M.B. CoopHUK 33124 110 061eit 6uonoruu ais noctynaromux B BY3s1. — M.:
Onukc 21 Bexk, 2005.

4. 3.3axapoB B.b, Mycrapun A.I'. O0miast 6M070rHs: TECThI, BOIIPOCHL, 3a1aHus. — M.:
[Ipocsemenue, 2003.

5. Hganosa T.B., Kanmunosa I'.C., MsrkoBa A.H. COopHHK 3aaHMii 110 00111el OMOIOTHH. —
M.: IIpoceemenue, 2002

JIONIOJIHATEIILHOM JINTEPATypPhI ISl YUUTEIIA:

baryes A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buosnorus. boibiioi cripaBoUHUK 11t
IIKOJIBHUKOB W TTOCTYIAIOIIMX B BY3bL. - M.: JIpoda, 2004;

Cugornazos B.U, Cyxosa T.C., Koznosa T.A. buonorus. O6mme 3akOHOMEPHOCTH. —
M. TEHXEP, 1999

Jlepuep I'.. buonorus. Tectsl u 3aganus 1uis noctynaroumx B BY3s1.- M.:
Axsapuym. ['UIIIIB, 1998

benses /I. K., PyBunckuit A. O., Boponnos H. H. u np. O6mas 6uonorus, 10—11
kiacc. M.: Ilpocsemenue, 1993.

Bonb11oii cripaBOYHUK I HIKOJIBHUKOB U MOCTYMAIOMIMX B By3bl. buosorus.
M.:lpocda, 1999.

I'pun I1., Crayr V., Teitnop /. buonorus. M.: Mup, 1990. T. 1—3.



3axapos B. b., MamonTos C. I'., CuBormnazos B. . buonorus: o6mue
3akoHoMepHocTH. M.: IlIkona-IIpecc, 1996.
Nopnanckuit H. H. OcHoBbl Teopun sBostoniuu. M.: [Ipocsemenue, 1970.

MenuukoB b. M. buonorus: ¢dopmsl 1 ypoBaH xku3HH. M.: [Ipocsemenue, 1991.
[Monsackuit FO. W. O6mas 6uonorus, 10—U knace. M.: IlpocBemenne, 1991.

PyBunckuit A. O., Beiconikas JI. B., I'marones C. M. u np. O6mrast 6nonorus (s
IIKOJ ¢ yriIyOJIeHHBIM u3yueHueM ouonorun). M.: [Ipocsemenue, 1993.

Enunas xomnekuus 1udpoBbIX 00pa3oBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru
www.bio.1september.ru raszera buonorus npunoxenue K «1 ceHTIOPs»
http://bio.1september.ru/urok/ martepuasbl K ypoKy
WWW.bio.nature.ru HayuHBIE HOBOCTH OHOJIOTHH
www.km/ru/education yueGHbIe MaTepHaibl U caoBapH Ha caiite «Kupumn u Medoauii»
http://ebio.ru/ snexkrponHslii yaeOHuK bruonorus

Kpurepuu oueHuBanusi.
OueHka YyCTHOTO OTBETA yYalluXcs
OtMmeTka "S" craBuUTCS B CiIydae:
1.3HaHust, TOHUMaHUsI, TIYOMHBI YCBOSHHSI 00YJatomuMesi Bcero 00bEMa MporpaMMHOTO MaTrepuaa.

2. YMmeHus BBIJACIIATD T'JIABHBIC ITOJIOKCHUS B U3YYCHHOM MAaTCpHUaJIC, HA OCHOBAHHHU (baKTOB U IIpUMEpOB
O606HIaTI), JCJIaTb BbIBOABI, YCTAHABJIMBATH MCXKIIPEAMETHBIC 1 BHYTPUIIPEAMETHBIC CBA3U, TBOPUYCCKHU
MOPUMCHSCT MOJIYYCHHBIC 3HAHUS B HE3HAKOMOI CUTYyalluu.

3. OtcyTtcTBHE OMIMOOK U HEAOUETOB MPU BOCHPOU3BEICHUN U3YUEHHOTO MaTepuaa, Ipy YCTHBIX
OTBETax yCTpaHEHHE OTJEJIbHBIX HETOUHOCTEH C MMOMOIIBIO TOTIOTHUTENBHBIX BOIPOCOB YUUTEII,
cO0JII0ICHUE KYJIBTYPbl YCTHOM PEUH.

OtMmeTka "4":
1.3HaHue BCETO N3YICHHOTO MPOTPAMMHOTO MaTepHaa.

2. YMeHuil BBIIENATH [JIaBHBIE TIOJIOKEHHS B U3YYEHHOM MaTepualie, Ha OCHOBAaHHU ()aKTOB M MPUMEPOB
0000111aTh, A€TaTh BHIBO/IbI, YCTAHABJIUBATh BHYTPUIIPEAMETHBIC CBSA3H, IPUMEHATH [10JyYeHHbIC 3HAHUS
Ha IIPAKTHUKE.

3. HesnauurenpHble (HerpyOble) OMIMOKM U HEAOUYETHI IPU BOCIIPOM3BEICHUN U3YUEHHOTIO MaTepuara,
coOJTI0/IeHNe OCHOBHBIX MPABUJ KYJIBTYPBl YCTHOM peuwn.

Otmetka ""3" (ypoBeHb NpeACTaBICHUH, COYETAIOUIUXCS C 3JIEMEHTAaMHU Hay4HBIX TOHATHH):

1. 3HaHue 1 ycBOCHHE MaTepualia Ha ypOBHE MUHUMAJIbHBIX TPeOOBaHUI MTPOTpaMMBI, 3aTpyJHEHUE [TPU
CaMOCTOSITEIbHOM BOCIIPOU3BEACHUN, HEOOXOANMOCTh HE3HAUNTEIbHOM TOMOILY [TPEIIOJaBaTels.


http://school-collection.edu.ru/
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://www.km/ru/education
http://ebio.ru/

2. YMenue paboTaTh Ha ypOBHE BOCITPOM3BEICHHSI, 3aTPYAHEHNS TIPY OTBETaX HA BUION3MEHEHHbBIE
BOIIPOCHI.

3. Hanmuue rpy06oii ommOKH, HECKOIBKUX HErpyObIX PU BOCIPOMU3BEICHNUH N3yUYECHHOTO MaTepHuaa,
HE3HAUNUTEJIbHOE HECOOII0IEHNE OCHOBHBIX MPABUI KYJIBTYPBI YCTHON pedH.

OtMmeTka "2":

1. 3HaHMe ¥ yCBOGHUE MaTepHala Ha YPOBHE HM)KE MUHUMAIILHBIX TPEOOBAHU ITPOTPAMMBI, OT/ICIIEHBIC
MIpeJICTaBJIEHUS 00 M3yYEeHHOM MaTepHare.

2. OTcyTcTBHE YMEHHM pab0TaTh HA YPOBHE BOCIIPOU3BEICHNUS, 3aTPYIHCHUS TIPH OTBETAX HA
CTaHJapTHBIE BOIIPOCHL.

3. Hanmmuue HeCKOJIBKHUX IpyObIX OMIMOOK, OONBIIOT0 YHCIIA HErpyOBIX MPU BOCIPOU3BEICHHN
H3yYEHHOTO MaTepHaia, 3HaYUTEIbHOE HECOOI0AeHNE OCHOBHBIX MPaBHJI KYJIbTYphl YCTHOH peun.

OuneHka BbINOJHEHUS PAKTHYECKUX (JiadopaTopHbIX) padoT
OrMmerka "S" craBuUTCS, €CIM YUCHHUK:
1.IIpaBuiibHO oIpenenu 1ejb OIbITa.

2. Beimonaun paboTy B MOJHOM 00beMe ¢ COONMI0ICHNEM HE00X0ANMOH OCIeI0BATEIILHOCTH
MPOBEJICHHS OIBITOB M H3MEPEHHIA.

3.CaMOCTOSATENBHO U PaMOHAIHLHO BEIOpAI M MMOATOTOBHII JJIsl OTIBITa HE00X0MMOe 000pYI0BaHNE, BCE
OTIBITHI TIPOBEJI B YCIIOBUSAX M PEKUMAaX, 00SCIICUNBAIOIIHNX TTOYYCHHE PE3yJIbTaTOB M BEIBOJIOB C
HauOOJIBINICH TOTHOCTHIO.

4.Hay4yHO rpaMOTHO, JIOTHYHO OIUcaj HAOIIOACHUS U CPOPMYIUPOBAI BEIBOIBI M3 ONbITA. B
MIPEACTaBICHHOM OTYETE MPABMIIBHO M aKKYPAaTHO BBIMIOJIHMI BCE 3aMUCH, TAOINIIbI, PUCYHKH, TPapUKH,
BBIYUCIICHUS U CZEJIAJ BbIBOJIBI.

5.I0posBrsieT OpraHu3alMOHHO-TPYI0BbIE YMEHUS (IIOJACPKUBAET YUCTOTY pabouero MecTa u nmopsaok
Ha CTOJIe, 3KOHOMHO HCIIOJIb3YET PACXOIHbIC MaTepHAIbI).

6.OKCTIepUMEHT OCYIIECTBIISIET 110 IJIaHy C YY€TOM TeXHUKH O€30MacHOCTH | MPAaBMII pabOTHI ¢
MaTepuaiaMu 1 000pYI0BaHUEM.

OtMmeTka "4" craBHUTCS, €CITHM YICHHK:

1. OTBIT IPOBOAMI B YCIOBUAX, HE 00€CIIEINBAIOIINX JOCTATOYHON TOUHOCTH U3MEPCHU.

2. Vinu 6b110 TOTYIIEHO IBA-TPHU HEJ0UETA.

3. Wnu He Oostee 01HOM HErpyOO# OMMOKH U OJTHOTO HEIOo4YeTa.

4. VInu 5KCTIEPUMEHT TMPOBEJICH HE MOJIHOCTHIO.

5. Wnu B onucaHny HAOJIOACHUI U3 OIBITA JIOMYCTHII HETOYHOCTH, BHIBOJIBI CJICNIAN HETOJTHBIC.

OtMeTka "'3"" cTaBHUTCS, €CITH YICHHK:



1. IIpaBUIIbHO OTIpeeHII LEeb OTIBITa; PA0OTY BHIMOJIHSAET NPABHIBHO HE MEHEE YEM HAIIOJIOBHHY,
0JTHAKO 0OBEM BBITIOJTHEHHOM 4aCTH TAKOB, YTO MO3BOJISICT MOJYYHUTh NPaBHIbHBIE PE3YIbTAThl U BHIBOABI
10 OCHOBHBIM, IPUHINIHAIEHO BaXKHBIM 3a/1a4aM PaOOTHI.

2. nn mopnGop 06opynoBanus, 00bEKTOB, MATEPUAIIOB, & TAKXKE PA0OTHI IO HAYaJTy OIBITa IIPOBEJI C
TIOMOIIBIO YYUTEIIST; WJIH B XOJI€ IPOBEACHHS ONBITAa M U3MEPEHH ObLIN JTOIyIIEHBI OIUOKU B ONTUCAaHUU
HaOIr0IeHHH, OPMYJIMPOBAHUH BBIBOJIOB.

3. OnbIT MPOBOJMIICS B HEPALIMOHAIBHBIX YCIOBHSX, YTO MPHUBEJIO K MOJYYSHUIO PE3yIbTaTOB ¢ OONbIICH
TTOTPENTHOCTEHIO; FITA B OTYETE OBIIN TOMYIIEHBI B OOIEH CIIOKHOCTH HE 0oJiee IBYX OMIHMOOK (B 3aMUCIX
€/IMHMUII, I3MEPCHUSX, B BBIYUCICHUSX, IpaduKax, TabIUIaX, CXeMax, U T.J.) He TPUHLIUTHAIBHOTO IS
JaHHOU paboThI XapakTepa, HO MOBIHSBIINX HA PE3yIbTAT BHIOTHEHUS.

4. onyckaeT rpyOyro OIMOKY B X0JIe dKCIIepUMEHTa (B 00bsCHEHUH, B 0hopMiieHHH paboThI, B
COOJTIOZICHUH MPABMIT TEXHUKH OE30MACHOCTH MPH paboTe ¢ MaTepuaiaMu U 000PYI0BAHUEM ), KOTOpast
UCIIPABIISIETCS TI0 TPEOOBAHUIO YUUTEIISI.

Otmetka ""2" cTaBUTCS, €CIIM YUEHUK:

1. He onpenenuit caMOCTOSITEIIBHO 1LEJb OMBITA; BBIMOJHII paboTy HE TOJHOCTBIO, HE MOATOTOBUI
HYXHOE 000pyI0BaHUE U 0OBEM BBITIOJIHEHHOM YacTH PadOThI HE TIO3BOJISIET CCNaTh NPaBUILHBIX
BBIBOJIOB.

2. Umn OIIBITBEI, U3MEPCHUA, BBIYHUCIICHUS, HaGJ'II-O,Z[CHI/Iﬂ IIPOU3BOAUINCH HEIIPABUIIBHO.

3. Wnu B x071e paboTHI M B 0TYETE OOHAPYKIITUCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUEHHBIE B
TpeOoBaHMAX K oreHke "3".

4. Jlorryckaer aBe (1 Oosee) rpyOble ONIMOKY B XOJI€ SKCIIEPUMEHTa, B 00BICHEHNH, B 0(hOpPMIICHUN
paboThl, B COOIOACHIH PABUIT TEXHUKH

0e30macHOCTH MpH paboTe ¢ BELIECTBAMH U 000PYA0BaHUEM, KOTOPbIE HE MOYKET UCIIPABUTH JTAKeE T10
TpeOOBaHMIO YUUTEIS.

OneHKa BbINOJHEeHHs1 BH0IOrH4ecKoro JUKTaHTa
«5»: Bermonami 80 — 100 % 3aganuii npaBUIBLHO
«4y: BeimonHmI 60 - 80 % 3amanwuii
«3»: BermmonHmI 30 - 50 % 3amanwmit
«2»: BeimosHA MeHee 30% 3amaHuit
«1»: HeT oTBeTa

Onenka BpinoHenus1 TecToBBIX 3agaHnii

«5»: 80 — 100 % ot ob1iero uncia 6amioB
«4»:70-75%
3»:50-65%

«2»: meree 50%



«1»: HeT oTBeTA
Ouenka BoinoHeHust CaMOCTOSATENBLHBIX padoT B TETPAIM € HCNOJIbL30BAHHEM YUeOHUKA
[Ipennaraercs 3 3amanus. 2 3aaanus 00s3aTeNbHOM YacTh, | MOBBIIICHHOM
CIIOHOCTHU
«5»: BBITIOJHIJI BCE 3aJIaHUS
«4»: BBITIOTHIIT 00SI3aTEIBHYIO YacTh 3aJaHIi
«3»: IPaBWJILHO BBITTIOJIHIII TOJIEKO ITOJIOBUHY 00S3aTEILHOM YacTH 3aaHui
«2»: B K@XKJOM 3aJIaHMM MHOTO OIIUOOK (0O0JIbIIIe, YeM MPABUIBHBIX OTBETOB)

«1»: HeT oTBETA

Pabora yyamuxcsi B rpynmne

1. YMmenne pacupenenuts padoTy B KOMaH/Ie
2. YMeHue BhICIyIIaTh JPYT Apyra
3. CornacoBaHHOCTh JIEHCTBUI
4. IIpaBUIBHOCTD U TOJIHOTA BBICTYIUICHUN
5 AKTUBHOCTh
Kaxaplit myHKT OlleHMBAETCS OT/IENBHO B Oaiiax.

Ot4eT nmocJe IKCKypcum, pedepar
1. [lotHOTA PAaCKPBITUS TEMBI,
2. Bee 1 3ajaHus BHITIOJIHEHBI;
3. Hanmuue pucyHKOB 1 cXeM (IIpU HEOOXOAMMOCTH);
4. AKKypaTHOCTb UCIIOJIHEHUSI.
5. Ananmm3 paboThI

Kaxkprii myHKT OIEHUBAETCS OTIEIHHO B Oasiax.



