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1.NMMOSICHUTEJIBHASA 3AIINCKA
1.1. O0mas xapakTepucTUKA YU4eOHO JUCIUIINHBI

buonorus — cucreMa Hayk, U3y4arolas BCce acleKThl )KU3HH, Ha BCEX YPOB-
HSIX OpraHU3allMM >KMBOTO, HAUMHAs C MOJICKYJIIPHOTO U 3aKaHuuBas Ouocdep-
HBIM.

OObexTaMu U3y4eHHUs] OUOJIOTHU SIBISIIOTCS KUBbIE OPTraHU3MbI, UX CTPOE-
HUE U KU3HEACITEIbHOCTb, NX MHOrooOpa3ue, MporCX0XkKICHNE, IBOIIOLHS U pac-
npeJielIeHne KUBBIX OPTaHU3MOB Ha 3eMIie.

OO6miass Ouosorus M3ydaeT 3aKOHBI HCTOPHUYECKOTO M WHAMBHUAYAIBHOTO
pa3BUTHUSL OPTaHU3MOB, OOIIME 3aKOHBI KU3HU U T€ 0COOCHHOCTH, KOTOPHIE XapaK-
TEPHBI I BCEX BHUJIOB JKUBBIX CYIIECTB Ha TUIAHETE, a TAK)KE X B3aHMMOJICHCTBUE
C OKPYXaroUIEH CPEeIou.

buonorus, Takum 00pa3om, SIBISETCA OJHON W3 OCHOBOIOJIATAIOMIMX HAYK O
YKU3HHM, a BJIaJIcHue OUOJIOTHYECKUMU 3HAHUSIMHU — OJTHUM M3 HEOOXOUMBIX YCIIO-
BUI COXpaHEHUS KU3HU HA IJIaHETE.

OcHoBy cojiepkaHusl y4eOHOM AUCIMIUIMHBI «BHOJIOTHS) COCTaBISIOT Clie-
JYIOIINE BEAYIINE UJICU: OTIIMYUTEIbHbIC TPU3HAKK KUBOW MPUPOJIBI, €€ YPOBHE-
Basi OpraHU3aIlMs U HBOJIONKUSA. B COOTBETCTBUM C HUMU BBIJIEICHBI COJIEPKATEIIb-
HbIE€ JMHUU: OMOJIOTHS KaK Hayka; OHUOJIOTHYECKHME 3aKOHOMEPHOCTH;, METObI
HAyYHOTO TIO3HAHUS, KJIETKA; OPTaHW3M; TOMYJISAIUS; BUI; DKOCHUCTEMBI (B TOM
yuciue ouocdepa).

Copepxanne yueOHOW AUCUMIUIMHBI HAMPABICHO Ha MOATOTOBKY 00yd4aro-
IIUXCSl K PEIICHUIO BaXXHEUIIINX 3aJ1a4, CTOSAIIUX Mepel OM0JIOrMYecKor HayKoH, -
M0 PAIMOHATFHOMY MPHPOIONOIB30BaHUI0, OXpaHe OKPYKAIOIIEH Cpelibl U 370PO-
BbS JIIOJEH.

B npodeccronanbubix 00pa3zoBaTeIbHBIX OPTaHU3AIUAX, PEATU3YIOIIHNX 00-
pa3oBaTeNIbHYIO MMPOTPAMMY CPEIHETO OOIIero 00pa3oBaHus B Mpe/eaax OCBOCHUS
OIIOII CIIO nHa 6a3e ocHOBHOTO 00IIero oOpa3oBaHus, U3yUCHUE YUSOHOM ucC-
IUIUIMHBL «bronorus» uMeer cBOM OCOOCHHOCTH B 3aBUCHMOCTH OT MPOGus
npodeccuoHaNbHOTO 00pa3oBaHus, 6a3upyeTcs Ha 3HAHUAX 00YYaIOIIUXCS, TTOTY-
YEHHBIX TIPU U3YyYEHUU OMOJIOTHUU, XUMHUH, PU3HUKHU, reorpaduu B OCHOBHOM IIIKO-
je.

IIpu ocBoenuun npodeccuii CIIO u cnenuansHoctet CIIO TexHHYecKoro
npoduiis mpoPecCHOHATIBHOTO 00pa3oBaHUs OMOJOTHS H3y4yaeTcss Ha 0a30BOM
ypoBHe ®I'OC cpeanero oOiero odpazoBanus, npu ocBoeHuu npodeccuit CI1O u
cnenuanbHocTet CIIO ectecTBeHHO-HayuyHOTO Mpodusisa npodhecCHOHAIBHOTO 00-
pazoBaHus Ouoyorusi u3ydaercs Ooiiee yriayOJeHHO, Kak npoduiibHas ydueOHas
JTUCITUTIINHA, YYUTHIBAIOIIAS CHEMU(DHUKY OCBAaMBAaEMBIX MPOQPECCUN WU CIICIIH-
ATBHOCTEN. DTO BBIPAKAETCS B COJIEPKAHUN O0yUEHHUS, KOJIMYECTBE YacOB, BbIJIE-
JSIEMBIX Ha U3YYEHHUE OTICIBHBIX TEeM YUCOHOU AUCITUIUIMHBI, TITyOUMHE WX OCBOE-
HUS 00ydJarouuMucs, 00beMe M XapakTepe MPaKTHUEeCKUX 3aHSATHH, JEMOHCTpa-
IIUH, BUJaX BHEAYTUTOPHON CaMOCTOSTENIbHON paOOThI CTY/ICHTOB U T. TI.

[Tpu ocBoenuu cnernuanbaoctelr CIIO rymanutapuoro npoduis npodeccu-
OHAJILHOTO 00pa3oBaHusl OWOJOTHS U3Yy4aeTCs B paMKax Y4eOHOW UCIUTIIUHBI
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«EcTtecTBO3HaHME» 00s3aTeNbHON MpeaMeTHOM obmacTh «EcTecTBeHHbIE HAyKM»
dI'OC cpennero ood1iero oopa3oBaHusl.

IIpu oTOope conepkaHus yueOHON AUCUMILINHBI «BHOIOTHA» HUCIIOIB30BaH
KyJIbTYpOCOOOpa3HbIi MOJIX0J, B COOTBETCTBUHM C KOTOPHIM OOy4aroluecs: AOK-
Hbl YCBOUTb 3HAHUS U YMEHUS, HEOOXOAUMBbIE sl GOPMUPOBAHUSA O0ILEH KylIbTY-
PBL, OIPENEIISIONIEH aJIeKBATHOE NIOBEICHUE YEJIOBEKA B OKPY Karollel cpejie, Boc-
TpeOOBaHHBIE B )KU3HU U B IPAKTUUECKON JEATEIBHOCTH.

Oco00e BHUMaHHE YAEICHO 3KOJIOTMYECKOMY 0Opa30BAHHMIO U BOCITUTAHUIO
oOy4Jarormuxcs, (OPMHUPOBAHMIO Y HUX 3HAHUH O COBPEMEHHOW E€CTECTBEHHO-
HAYYHOW KapTHHE MUPA, [ICHHOCTHBIX OPUEHTAIIN, YTO CBUETEILCTBYET O T'yMa-
HU3alUU OMOJIOTHYECKOr0 00pa30BaHMUsL.

Copepxanne y4eOHOM NHUCUMIUIMHBI TpeaycMaTpuBaeT (OPMUPOBAHUE Y
oOyuJaromuxcs 00IIeHayYHbIX 3HaHWN, YMEHUN U HaBBIKOB, YHHUBEPCAJIbHBIX CIIO-
COOOB JI€ATEIBHOCTU U KIIIOUEBBIX KOMIETEHIIMH, BKIIIOUAIOIUX YMEHHE CPaBHU-
BaTh OMOJIOTHYECKUE OOBEKTHI, aHATU3UPOBATh, OLICHUBATh U 0000ILATh MOIY4YEH-
HBIE€ CBEJICHUS, YMETh HAXOAUTh U MUCIOJIb30BaTh MH(OPMALIMIO U3 Pa3IMUHBIX HC-
TOYHUKOB.

B conepxanuu yueOHON JUCUMILIMHBI KYpCHUBOM BbIJIEJIEH MaTepuall, KOTO-
PBIN TP U3yYEHUH OMOJIOTUU KOHTPOJIIO HE NOIeKUT. M3yuenune oOuieoopas3oBa-
TeNbHON Y4eOHOM AucUUIUINHBI «broorusy 3aBepiuaeTcst NOABEACHUEM UTOTOB B
dbopme quddepeHIpPOBaHHOTO 3a4eTa UM YK3aMEHA B paMKax MPOMEXKYTOUHON
arrectanuu cTyeHTOB B ipouecce ocBoeHus OIIOII CIIO ¢ nonydyenuem cpeaHe-
ro oburero oopazosanus [HIICC3.

1.2. MecTo0 y4eOHO! AUCHUIIMHBI B Y4e0HOM ILIaHe

VYyebnas aucturumnaa «buonorusy sBisieTcsi yueOHBIM MPEIMETOM I10 BbI-
O0opy u3 oOs3arenbHON mpeameTHoW obnactu «EctectBeHHble Hayku»y DI'OC
cpeaHero ooiiero oopa3oBaHus.

B npodeccronanbHbix 00pa3zoBaTeIbHBIX OPTaHU3AIUAX, PEATU3YIOIINX 00-
pa3oBaTeNIbHYI0 IPOrpaMMy CpeIHEro oOuiero oopazoBaHusl B Ipeeiax OCBOCHUs
OIIOIT CIIO na 6a3ze ocHOBHOrO o0IEero oOpazoBaHus, y4eOHAsl MUCIUILINHA
«buonorus» uzydaercsi B 001eo0pazoBatesibHOM Iukie yueOHoro miana OITOIT
CIIO Ha 06a3e ocHOBHOIO 00IIEero 0O0pa3oBaHUs C MOJYYEHUEM CPEIHEro OOIIEero
obpazopanus [ITICC3.

B yueOnbix mianax [MIICC3 mecTo yueOHON AuCHUIUIUHBI «bruosorus -

B COCTaBe 00IIe00pa3oBaTENbHBIX YUEOHBIX JUCLUUILIMH 1O BBIOOPY, dhopmupye-
MBIX U3 00s13aTeNbHBIX MpeaMeTHbIx oOacteit ®I'OC cpegnero odiero odpaso-
BaHus, /it crienuanbHocTeit CI1O cooTBeTcTBYIOMIEr0 MTPOQMIIS MPOPECCHOHAB-
HOTO OOpa3oBaHusA. YueOHas qucruiuinHa «buosnorus» m3ydaercs B MEpBOM ce-
MECTpE.

1.3. Pe3yJbTaThl 0OCBOCHUSI Y4eOHOM AUCHHUIIIMHBI
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OcBoenue comepxaHusi yueOHOW nucuuiinHbl «buonorus» obecrneunBaet
JOCTUKEHHUE CTYIEHTaMU CIICAYIOIUX Pe3yabTaTOB:
* TUYHOCHHBIX
— ¢()OpMHUPOBAHHOCTh YyBCTBA F'OPJIOCTU U YBAKEHUS K UCTOPUU U TOCTHKEHUSIM
OTE€YECTBEHHOM OMOJIOTMYECKON HAyKH; MPECTaBICHUS O LEJIOCTHOM €CTECTBEH-
HO-Hay4YHOI KapTHHE MUPA;
— NOHMMAaHHE B3aMMOCBS3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK, UX BIIMS-
HUS Ha OKPYXKAIOIIYIO0 Cpedy, IKOHOMUUECKYI0, TEXHOJIOTHUECKYIO, COLUATBHYIO
U 3TUYECKYIO Cephl IeATEeIHbHOCTH YeJI0BEKa,
— cOcOOHOCTh UCTIONB30BATh 3HAHMS O COBPEMEHHOM €CTECTBEHHO-HAYYHOU Kap-
TUHE MUpPa B 00pa30BaTEeIbHON U MPOPECCHOHATBHON AESITEIbHOCTH; BO3MOMXKHO-
CTH WH(OPMALIMOHHOW Cpenbl JJIsl oOecrneueHus: MpoAyKTHUBHOTO caMoo0pa3oBa-
HUS;
—BJIQJICHUE KYJbTYpOM MBILIUIEHHUS, CIIOCOOHOCTh K OOOOIIEHHI0, aHaIHU3y, BOC-
OPUSATHIO UHPOPMAIIUU B 00JIACTH €CTECTBEHHBIX HAYK, IOCTAHOBKE LIEIH U BBIOO-
py IyTeil ee JOCTUKEHUS B ITpoeccrnoHalIbHOM cdepe;
—CIIOCOOHOCTh PYKOBOJACTBOBATHCS B CBOEH AESITEIbHOCTH COBPEMEHHBIMH IpPUH-
UIIaMH TOJIEPAHTHOCTH, JAMAJIOTa U COTPYJHUYECTBA; TOTOBHOCTh K B3aUMOJICH-
CTBHIO C KOJIJIETaMH, paboTe B KOJIJICKTUBE;
— TOTOBHOCTb HCIIOJIb30BAaTh OCHOBHBIE METOBI 3aLIUTHl OT BO3MOXHBIX MOCIE/-
CTBUI aBapui, KaTacTpod, CTUXUHUHBIX OEICTBUN;
—o0ialanie  HaBblKaMu  Oe3omacHol  pabOTel  BO  BpeMsl  IPOEKTHO-
MCCIIEIOBATENILCKON U IKCIEPUMEHTAIBHON NIEATEIBHOCTH, MPH HCIOJIB30BAaHUHU
71a00paTOPHOTO 00OPYOBAHUS;
— CIIOCOOHOCTH MCTIOIB30BaTh MPUOOPETEHHBIE 3HAHKS H YMEHHS B PAKTUYECKOM
JIESITEIbHOCTH 1 TIOBCETHEBHOM JKU3HHU 1 COOMIOACHHS MEp MPOPUITAKTHKHU OT-
paBJICHUM, BUPYCHBIX U IpYTHX 3a00JIeBaHUM, CTPECCOB, BPEAHBIX MPUBBIYEK (KY-
pEHMsI, aJIKOT0JI3Ma, HAPKOMAHUH ); IPABUJI TIOBEJICHUS B IPUPOJIHOM cpesie;
—TOTOBHOCTb K OKa3aHMIO MEPBOIl MOMOILM NPU TpaBMax, IPOCTYAHBIX U APYTUX
3a00JIeBaHUSX, OTPABICHUAX MUIIEBBIMU POAYKTAMU;

* MemanpeomMemHulx:

— OCO3HaHHWE COIMAJIHLHOM 3HAYMMOCTU CBOEH Mpodeccuu/crenuanbHOCTH, 00I1a-
JlaHWE MOTHBAIIUEH K OCYILIECTBICHUIO MPO(eCcCuOHaATBLHOMN AeSTEILHOCTH;

— MOBBIIICHUE UHTEJUICKTYJIbHOTO YPOBHS B MIPOIIECCE N3YUEHUS] OMOJIOTHYECKUX
SIBJICHWM; BBIJAIOIIMXCS JOCTHKEHHH OMOJIOTHMH, BOIISAIINX B OOIIeYeIoBeYe-
CKYIO KYJIbTYPY; CJIOKHBIX U IPOTUBOPEUYUBBIX MTyTEH pa3BUTHS COBPEMEHHBIX
Hay4YHBIX B3IJIS0B, UACH, TEOPUA, KOHIIETIIIUMA, TUTIOTE3 (O CYIIIHOCTH U MPO-
HCXO0XKJICHUU KU3HH, YEJIOBEKa) B X0J1e padOThI C pa3IMUYHBIMU UCTOYHUKAMU
uHdopMaIuy;

— CITOCOOHOCTH OPTaHU30BHIBATH COTPYAHUYECTBO €TUHOMBINIJICHHUKOB, B TOM
YHUCJIE C UCTIOIH30BaHNEM COBPEMEHHBIX HH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH;

— CIOCOOHOCTH TOHUMATh MPUHIIAITH YCTOWYUBOCTH U MPOTYKTHBHOCTH KUBOU
MPUPOIBI, TyTH €€ U3MEHEHUS IO/ BIUSHUEM aHTPOMOTEHHBIX (PaKTOPOB, CIIOCO0-
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HOCTh K CHCTEMHOMY aHAJIN3Y TJIOOATBHBIX 3KOJIOTHUECKUX MPOOIIEM, BOTIPOCOB
COCTOSIHUSI OKPYKAIOLIEH Cpeibl U PALMOHATIBHOTO MCIIOJb30BAHUS MPUPOIHBIX
pECYpCOB;

— yMEHHE 000CHOBBIBATh MECTO M POJIb OMOJIOTHYECKUX 3HAHUN B MPAKTUYECKOM
JEeSITEIbHOCTH JIFOJICH, Pa3BUTUN COBPEMEHHBIX TEXHOJIOTHIA; ONPEACIATH KUBbIC
0OBEKTHI B IPUPO/IC; MPOBOIUTH HAOIOICHHS 32 SKOCUCTEMaMHU C IEIbI0 UX OIH-
CaHMS Y BBISIBJICHUSI €CTECTBEHHBIX M AHTPOIIOIN€HHBIX U3MEHEHUM; HAXOIUTh U
aHaAJIM3UPOBATh MH(POPMALIHIO O )KUBBIX OOBEKTAX;

— CITOCOOHOCTH MPUMEHSTH OMOJIOTUYECKHUE U SKOJOTUICCKUEC 3HAHUS JIJIS aHATN3a
MPUKJIATHBIX TPOOJIEM X03IUCTBEHHOU JeATEILHOCTH;

— CIMIOCOOHOCTH K CaMOCTOSITEIbHOMY MPOBEACHUIO UCCIICI0BAHUM, TOCTAHOBKE
€CTECTBEHHO-HAYYHOTO JKCIEPUMEHTa, WCIIOIh30BAHUIO WH(POPMAITMOHHBIX TEX-
HOJIOTHH JIJIsl PEIICHUs HAYYHBIX U MPO(eCCHOHATBHBIX 33]1a4;

— CIIOCOOHOCTH K OILICHKE ATHYECKHX aCIeKTOB HEKOTOPBIX MCCJIEIOBaHUN B 00J1a-
CTH OMOTEXHOJIOTHH (KJIOHHUPOBAHUE, HCKYCCTBEHHOE OTUIOIOTBOPEHUE);

* HPEOMEMHbBIX

— ¢(hOPMUPOBAHHOCTDH MIPEACTABICHUIA O POJIK U MECTe OMOJIOTUU B COBPEMEHHOU
HAy4YHOW KapTUHE MUPA; TOHUMaHUE POJIM OMOJIOTHH B POPMUPOBAHUU KPYro3opa
U (YHKIMOHAJIBLHOW TPaMOTHOCTH JUISI pEIICHUS IPAKTUYECKUX 3a]1aY;

— BIIQJICHUE OCHOBOITOJIATAIOIIMMH MTOHSATUSIMHA U TIPEACTABICHUSIMH O KUBOH TIPH-
poJie, ee YPOBHEBOW OpPTaHM3AIIMU W ABOJIOIMH;, YBEPEHHOE TOJIb30BaHUE OMOJIO-
TUYECKOW TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BIIaJICHUE OCHOBHBIMU METOJaMH HAYYHOTO TIO3HAHUS, UCITOIb3yEMBbIMH ITPH
OMOJOTUYECKUX HCCIEAOBAHUAX )KUBBIX OOBEKTOB M DKOCHUCTEM: OINMCAHUEM, W3-
MEpEHHUEM, TIPOBEICHNEM HAOIIOCHIH; BBISIBJICHUE M OIICHKA aHTPOIIOTEHHBIX
W3MEHECHUU B IIPUPO/IE;

— c(hOpPMHPOBAHHOCTh YMEHUM OOBACHATH PE3YJIbTAThl OUOJIOTHYECKUX IKCIICPH-
MEHTOB, PeIIaTh AIEMEHTapHbIE OMOJIOTHYECKUE 3a/1a4H;

— ¢opMHPOBAHHOCTh COOCTBEHHON IMO3UIIMM TI0 OTHOIIECHHUIO K OMOJIOrMYEeCKON
uH(pOpMaIUH, MOTy4aeMOl U3 Pa3HbIX HCTOYHUKOB, TJI00ATEHBIM KOJIOTHYECKUM
npo0emMaM U MyTAM UX PEIICHHUS.

2. COJIEP/) KAHUE YUYEBHOMU JANUCIHHUITJINHBI
2.1. TemaTu4ecKHii IJIAH U COIEPKAHNE YIeOHO N CIUTITHHBI

KoaunuyecTBO 4acoB
HA pa3aen
HaunmeHoBaHue pa3- Aym- | Camo-
1ena TOPHAsS CTO- Tembl pa3gesia
padora, | fATE/b-
yac Hasl pa-
0oTa, yac
BBenenune 1 OOBeKT u3yueHus: OMOJIOTHH -
*KuBas npupoja. [lpu3Haku )KUBBIX
OpraHU3MOB U UX MHOrooOpaszue




1. Yuenue o kiieTke 5

Tema 1. XuMuueckas opranuzanus
KJIETKU

Tema 2. Ctpoenue u pyHKIIUU
KJIETKHU

Tema 3. OOMeH BelecTB U Ipe-
BpAIlICHUE SHEPTUU B KIIETKE

Tema 4. )KuzHeHHBIN UK KIETKU

2. Opranusm. Pas3- 4
MHO>KEHHUE U UHUBU-
IyalbHOE pa3BUTHE
OpPraHHU3MOB

Tema 1. Pa3mHOXEeHHE OpraHn3MOB
Tema 2. UnauBuayansHOE pa3Bu-
THE OpraHu3Ma

Tema 3. UnauBuayansHOE pa3Bu-
THE YEJIOBEKA

3. OCHOBBI TEHETUKH U 8
CEJIEKIIMU

Tema 1. OCHOBBI y4eHHS O HACTIEI-
CTBEHHOCTH ¥ H3MEHUUBOCTH
Tema 2. 3aKOHOMEPHOCTH U3MEH-
YHUBOCTH

Tema 3. OCHOBBI CEJIEKIIMHU pacTe-
HUM, )KUBOTHBIX U MUKPOOPTAHU3-
MOB

4. [IpoucxoxaeHue u 8
pa3BUTHE KU3HH Ha
3emiie. DBOJIIOIINOH-
HOE y4YCHHE

Tewma 1. IIpoucxoxnenue n
HAYaJIbHBIE ATAIbl PA3BUTHS KU3ZHU
Ha 3emie

Tema 2. McTtopust pa3BUTHUS 3BO-
JIFOLMOHHBIX WU

Tema 3. MUKpO3BOIIOLMS U MaK-
PO3BOJIIOLIUS

5. IIpoucxoxaeHue 3
YeJIOBEKa

Tema 1. AuTponorenes
Tema 2. UenoBeueckue pacsl

6. OCHOBBI DKOJIOTUH 6

Tema 1. Dkosiorus — Hayka O B3a-
MMOOTHOIIICHUSX OPTaHH3MOB
MEX]Ty COOOM U OKpYyXkKaroIieit
cpenou

Tema 2. buocdepa — rinobanbHast
HKOCHCTEMA

Tewma 3. buocdepa u yenosex

7. buoHuka 1

Tema 1. buoHuHKa KaK OJHO U3
HaIpaBJjeHUI OMOJIOTUHU U Kubep-
HETUKH

Hroro 36

17

3. XAPAKTEPUCTHUKA OCHOBHBIX BU/I0B
YYEBHOM JESATEJBbHOCTHU CTYJEHTOB

HaumMeHoBaHue pa3jiesia/TeMbl

Bubl yueOHBIX JelCTBHH

Beeoenue

KOHCI’I@KI’I’ZUPOGCZHM@, UnmeHue, yCnmHbsle
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U NUCbMeHHblEe OMBembl HA 80ONPOCYHL,
yuacmue 8 beceoe 0.

03HAKOMJICHHS C OMOJIOTHYECKUMH CH-
CTEeMaMH Pa3HOTO YPOBHSI: KJIETKOH,
OpPTaHU3MOM, TIOIYJISIIHEH, IKOCHCTE-
MO, 6rochepoil.

Omnpenenenus poym 6uosioruu B Gop-
MHUPOBaHUHU COBPEMEHHOU €CTECTBEH-
HO-HAYYHOU KapTUHBI MUPA U MPAKTH-
YECKOH JCSATEIBHOCTH JTIOJICH.
OO0yueHuns coOIIOICHUIO TIPABUII ITOBE-
JIEHUS B TIPUPOIE, OEpEeKHOMY OTHO-
HICHUIO K OMOJIOTMYEeCKUM 00BEKTaM
(pacTeHUsIM U )KUBOTHBIM M X COO0-
IIECTBaM) M UX OXpaHe

Tema 1. Xumuueckas opeanuszayus
KJ1emKu

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE YMeHUe, NOO2OMOBKA
K ceMunapy Ons.:

YMEHUS TTPOBOIUTH CPABHEHUE XUMH-
YECKON OpraHU3aIlNH KUBBIX M HEKHU-
BBIX OOBEKTOB.

[TomydyeHust mpeaCcTaBICHAS O POTTU
OpraHUYECKUX U HCOPTAHNYECKUX Be-
IIECTB B KJIETKE

Tema 2. Cmpoenue u ¢oynkyuu Kiemxku

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE UmeHue, YCmHble U
NUCbMEHHble Omeembvl Had 8ONPOCHI,
yuacmue 8 beceoe, paboma ¢ uio-
CMPAMUBHbIM MAMepuUaIiom 0.
U3YUYEHUs CTPOCHHUS KIETOK YKApUOT,
CTPOCHHSI U MHOTOOOpa3usl KJIETOK
pacTEHU U )KUBOTHBIX.

Halnronenust KJIeTOK pacTeHU U K-
BOTHBIX, UX ONTMCAHHUE.

CpaBHEHUS CTPOECHUS KJIETOK pacTe-
HHM 1 )KUBOTHBIX

Tema 3. Obmen seuecms u npespauje-
Hue SHepeUuu 8 Kilemke

Kouncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE UmeHnue, yCmmvle u
NUCbMEHHble OMBembl Ha 80NPOCHL,
yuacmue 8 becede, n0020MOBKA K ce-
MUHApY OnA:

YMEHHSI CTPOUTH CXEMBI SHEpreTHYC-
CKOro ooOmMeHa 1 OMocuHTE3a OelKa.
[TosrydeHus mpeICTaBICHHS O TIPO-
CTPaHCTBEHHOM CTPYKType Oelika, MO-
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nekyn JJHK u PHK

Tema 4. Kuznennwlil yuki Kiemku

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE UmeHue, YCmuble U
NUCbMEHHble OMEembl Hd B0NPOChL,
yuacmue 8 beceoe, NOO2OMOBKA K Ce-
MUHApy 0.

O3HAKOMJIEHUS C KJIETOYHOM TEOpUEN
CTPOCHUS OPTaHNU3MOB.

VYMeHHsa caMOCTOSITENILHO HCKATh JI0-
Ka3aTeJIbCTBA TOr'0, YTO KJIETKA - dJIe-
MEHTapHas )KMBasi CUCTEMa U OCHOBHAS
CTPYKTYPHO-(PYHKITHOHAIIBHAS €TUHHU-
11a BCEX JKMBBIX OPraHU3MOB

Tema 5. Pazmnoorcenue opeanusmos

Koncnexmupoearnue, umenue, kom-
MEHMUPOBAHHOE YmeHue, YCIHble U
nUcbMeHHble Omeemvl Ha BONPOCHI,
yuacmue 8 beceoe, NLOO2OMOBKA K Ce-
MUHApy O

OBJIQJICHUSI 3HAHUSMH O Pa3MHOKCHHUH
KaK O Ba)KHEHIIIEM CBOMCTBE JKUBBIX
OpTaHU3MOB.

VYMeHHsa caMOCTOSITENILHO HAXOIUTh
OTJIMYMS MUTO3a OT MENO03a, ONpeae-
JIS1s1 BOJIIOITMOHHYIO POJIb 3TUX BHJIOB
JIEJICHUS KIIETKU

Tema 6. Hnousuoyanvnoe pazeumue
opeanuzma

Koncnekmuposanue, umenue, kom-
MEHMUPOBAHHOEe YmeHue, YCmHble U
nUCbMeHHble OMeembvl Ha BONPOCHI,
yuacmue 8 beceoe, LOO2OMOBKA K Ce-
MUHapy OJs:

03HAKOMJIEHUS C OCHOBHBIMU CTa s~
MU OHTOT€HE3a Ha TIPUMEPE Pa3BUTHS
IT03BOHOYHBIX KUBOTHBIX.

YMeHust XxapaKTepu30BaTh CTAIUH TI0-
CTAMOPHUOHATBHOTO Pa3BUTHUS HA TIPU-
Mepe dyenoBeka. O3HaKoOMIICHUE C TIPH-
YUHAMH HapYIIEHUH B pa3BUTHH Opra-
HHU3MOB.

Pa3Butusa ymenus npaBuiabHO POpMU-
pOBaTh JI0Ka3aTeIbHYI0 0a3y IBOJIO-
IIMOHHOT'O Pa3BUTHS KHBOTHOTO MHUpa

Tema 7. Hnousuoyanvnoe pazeumue
yenogexa

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE UmeHnue, NOO2OMOBKA
Cco0OWenUll u O0KNa008, yuacmue 8 be-
cede, N0020MOBKA K cemMunapy OJis.
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BBISIBJICHUSA U ONIMCAaHUs IIPU3HAKOB
CXOJICTBA 3apOJBILIEH YEII0BEKa U APY-
I'UX MO3BOHOYHBIX KaK J0KA3aTelIbCTBA
VX 3BOJIIOLIMOHHOI'O POJCTBA.
ITonydeHnus npeacTaBiIeHUs O MOCIE-
CTBMSX BJIIMSAHUS AJIKOTOJIs, HUKOTHHA,
HAapKOTUYECKUX BELIECTB, 3arPSI3HECHUS
Cpeabl Ha pa3sBUTHE U PENIPOAYKTUBHOE
310POBbE YEIOBEKA

Tema 8. 3akonomepHoCmU U3MEHUUBO-
cmu

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE UmeHue, YCmuble U
NUCbMEHHble OMBembl Had B0NPOChHL,
yuacmue 8 beceoe, NLOO2OMOBKA K Ce-
MUHApy OJIA:

03HAKOMJICHUS C HACJICACTBCHHON U
HEHACJIEACTBEHHON N3MEHUYNBOCTBIO U
ee OMOJIOTHYECKON POJIBIO B SBOJIIOITUHN
YKWBOT'O MUpa.

[Tomy4yeHus IpeACTaBICHHS O CBSI3U
F€HETUKN ¥ MEIUIIAHEI.
O3HaKOMJIEHHMS C HACJIEICTBEHHBIMHU
0OJIe3HSIMH YETIOBEKA, UX MPUINHAMHA U
IpO(PHUIAKTUKOM.

N3yuenuns BIUSHAS aJTKOTOJIM3Ma,
HapKOMaHUH, KypeHHUs Ha HACJIE/I-
CTBEHHOCTh Ha BHJIcOMaTepHalie.
Ananm3a QeHOTUITNYECKON U3MEHYH-
BOCTH.

Tema 9. Ocnosvl cenekyuu pacmeHull,
HCUBOMHBIX U MUKPOOPSAHUIMOB

Kouncnekxmupoeanue, umenue, kom-
MEHMUPOBAHHOE UmeHue, NOO20MOBKA
coobwenutl u 00KIA008, CAMOCMOSL-
menvbHas paboma ¢ UCMOYHUKAMU UH-
Gdopmayuu , ycmuvie u NUCbMeHHblEe
omeemuvl Ha 80NPOCyL, yuacmue 8 bece-
Oe, yuacmue 8 becede, N0020MOBKA K
ceMuHapy O

MOJTYYSHHUSI IPEJICTABICHUS O TCHETHKE
KaK O TEOPETUYECKOU OCHOBE CEIICK-
LUU.

Pa3Butus MeranpegMeTHBIX YMEHUH B
IpoIiecce HaXOXKICHHUS Ha KapTe IICH-
TPOB MHOT'000Pa3Hs ¥ IIPOUCXOXKICHUS
KyJIbTYPHBIX PACTCHUH M JIOMAITHUX
YKUBOTHBIX, OTKpbIThIX H. M. BaBuio-
BBIM.
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N3yuenus MeToa0B rubpuin3aiuu 1
UCKYCCTBEHHOI'0 0TOOpA.
O3HaKOMJIEHHS] C OCHOBHBIMU JIOCTH-
KEHUSMU COBPEMEHHOM CeNeKIINU
KyJIbTYPHBIX PaCTECHUH, IOMAITHUX
YKUBOTHBIX U MUKPOOPTaHU3MOB

Tema 10. Ilpoucxoorcoenue u Hauans-
Hble dIManvl passumus HCuznu Ha 3em-
e

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE UmeHuUe, NOO2OMOBKA
co0OUeHull U OOKIA008, CAMOCMOs1-
menvHas paboma ¢ UCMOYHUKAMU UH-
Gdopmayuu , yuacmue 8 beceoe, noo-
20MOBKA K CeMUHapy Ois:

aHaJIM3a U OIICHKU Pa3IMYHBIX TUIIOTE3
TIPOUCXOXK/ICHUS KU3HH.

[Tonydenus npeacTaBieHus 00
YCIIO)KHEHHUH KUBBIX OPraHU3MOB Ha
3emiie B IIPOIECCe IBOJIOIHH.

Tema 11. Hcmopusa pazeumus 380.110-
YUOHHBIX Uoell

Koncnexmuposanue, umenue, kom-
MEHMUpOB8anHoe Umenue, n0020mMoeKa
K ceMunapy Oons.:

U3Yy4YEeHUS HACJEINsl YeJIOBEUYeCTBa Ha
IpUMepe 3HAKOMCTBA C UCTOPUEN pa3-
BUTHS dBOJIIOMOHHEBIX et K. JInn-
Hed, JK. b. Jlamapxka Y. [Japeuna. One-
HUBaHUS POJIM 3BOJIIOIMOHHOTO y4e-
HUs B (OpMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTUHBI MUpA.
Pa3BuTHs ciocOOHOCTH SICHO U TOUHO
U3JIaraTb CBOW MBICIIH, TOTHYECKU
000CHOBBIBaTh CBOIO TOUKY 3PEHUS,
BOCIIPMHUMATh U aHAJTU3UPOBATh MHE-
HUs1 cOOECETHUKOB, MPU3HABAs IPaBO
JPYTroro 4ejJoBeKa Ha HHOE MHEHHE

Tema 12. Mukpossontoyus u mMaxpo-
9601I0YUS

Koncnexmuposanue, umenue, ycmuoie
U nUCbMeHHble 0OMeEenvl Ha BONPOCHI,
yuacmue 8 becede, NLOO20OMOBKA K Ce-
MUHApy O

03HAKOMJICHUS C KOHIICIIIIUEH BHJIa, €€
KPUTEPHUAMHU, TI0JJ00p IPUMEPOB TOTO,
YTO TOIMYJIAIHNS - CTPYKTYpHas ¢INHU-
11a BUJA U SBOJIIOIUH.

O3HaKOMJICHHS C JIBUXKYIITUMHUCS CH-
JIaMU DBOJIIOIMH U €€ T0Ka3aTeIbCTBa-
MU.

YCBOEHHS TOr0, YTO OCHOBHBIMU
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HaIpaBJIeHUSIMHU YBOJIIOIMOHHOTO MPO-
rpecca SBISIFOTCS OMOJIOTUYECKUM Mpo-
rpecc u GUOJIOTMYECKHi perpecc.
YMeHust OTCTauBaTh MHEHHE, O COXPa-
HEHUU OMOJIOTUYECKOr0 MHOT000pa3us
KaK OCHOBE YCTOMUMBOCTU OHMOCPEpbI
Y IPOIPECCUBHOTO €€ Pa3BUTHS. Y Me-
HUS BBISBIIATH MPUINHBI BEIMUPAHUS
BHJIOB

Tema 13. Aumponozenes

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE YmeHuUe, N0OO20MOBKA
coobUeHUll U OOKIA008, CAMOCMOSL-
menbHas paboma ¢ UCMOYHUKAMU UH-
Gdopmayuu (OonorHumenvHas iume-
pamypa, 8 mom 4ucie UHmepHen-
UCTMOYHUKU), YCIHbIe U NUCbMEHHbLE
omeemul Ha 8ONPOCHL, yuacmue 8 bece-
0e, N0020MoBKaA K cemMunapy OJis.
aHaJIM3a ¥ OICHKU Pa3IMYHBIX TUIIOTE3
0 MPOMCXOXKJACHUH YETOBEKA.
Pa3BuTHs ymeHus CTpOUTH JTOKa3a-
TeJbHYIO 0a3y M0 CpaBHUTEIBHOMN Xa-
PaKTEpUCTUKE YEJIOBEKa U TIPUMATOB,
JTIOKa3bIBasi KX POJICTBO.

BrigBiieHHsT 3TaroB HBOJIIOIUU YEJIO-
BEKa

Tema 14. Yenoseueckue pacwl

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE UmeHue, N0O20MOBKa
Cco00OWeHUll U OOKIA008, CAMOCMOSI-
menbHas paboma ¢ UCMOYHUKAMU UH-
Gdopmayuu (OonorHumenvHas iume-
pamypa, 8 mom 4ucie uHmepHem-
UCTMOYHUKU), YCTHbIE U NUCbMEHHbLE
omeemuvl Ha 8ONPOCHL, yuacmue 8 bece-
0e, n0020MOBKA K ceMunapy OJisi.
YMEHUS JOKa3bIBaTh PAaBEHCTBO YEIIO-
BEUECKHUX pPac Ha OCHOBAHUU UX POJI-
CTBa U €JMHCTBA IPOUCXOXKICHHUA.
Pa3BuTHs TONEPAaHTHOCTH, KPUTHKA
pacusmMa BO BCEX €ro MPOSIBICHUSIX

Tema 15. dxonoeuss — Hayka o 63aumo-
OMHOWEHUSX OP2AHUBMOB MeNCIY CO-
001l u oKpyIcarouyelt cpeooll

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE YMeHUe, NOO2OMOBKA
coobUeHUll U OOKIA008, CAMOCMOsL-
menbHas paboma ¢ UCMOYHUKAMU UH-
dopmayuu (OonorHumenvHas aume-
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pamypa, 8 mom yucie uHmepHem-
UCMOYHUKU), YCIMHbLE U NUCbMEHHbIE
omeemsl HA 8ONPOCHL, yuacmue 8 bece-
0e, n0020Mo8Ka K cemMunapy OJis.
U3YYECHUS DKOJIOTMYECKUX (PaKTOpOB U
WX BJIUSIHUS HA OPTaHU3MBI.
3HAKOMCTBA C HKOJIOTHYECKUMU CH-
CTEMaMH, UX BUJOBOU U MPOCTPaH-
CTBEHHOU CTPYKTypaMu. Y MEHHS 00b-
SICHSITh IPUYUHBI YCTOMUUBOCTH U
CMEHBI 3KOCHCTEM.

O3HaKOMIIEHHS C MEKXBUIOBBIMU B3a-
MMOOTHOIIIECHUSIMHA B DKOCUCTEME: KOH-
KypeHIel, ciMOM030M, XHUIIHAYE-
CTBOM, [MAPa3UTU3MOM.

Onucanusi aHTPONIOTEHHBIX U3MEHEHUI
B €CTECTBEHHBIX IPUPOIHBIX JIAH]I-
madTax CBOE MECTHOCTH.

Tema 16. buocgepa — enobanvrnas
aKocucmema

Koncnexmuposanue, umenue, kom-
MEHMUPOBAHHOE YmeHue, N0OO20MOBKa
coobwenutl u 00K1A008, CAMOCMOSL-
menbHas paboma ¢ UCMOYHUKAMU UH-
Gdopmayuu (OonorHumenvHas iume-
pamypa, 8 mom yucie uHmepHem-
UCMOYHUKU), YCIMHbLE U NUCbMEHHbLE
omeemsl HA 8ONPOCHL, yuacmue 8 bece-
0e, n0020MosKa K cemunapy OJis.
o3HakomuieHus ¢ yueHueM B. U. Bep-
HAJICKOTO 0 Onocdepe Kak o r1odab-
HOU 3KOCUCTEME.

Hanuuus npencraBneHus o cxeme 9Ko-
CUCTEMBI Ha mpuMepe ouochepsl, Kpy-
TOBOPOTE BEIIECTB M IMPEBPAIICHUN
sHepruu B buocdepe.

Tema 17. Buocgepa u uenosex

Kouncnexmupoeanue, umenue, kom-
MEHMUPOBAHHOE YmeHue, NOO2OMOBKA
K ceMumapy Oons.:

HaXO0XKJICHUS CBSI3U U3MCHEHUS B OHO-
cdepe ¢ moCIeACTBUAMU JeATETLHOCTH
YEJIOBEKA B OKPYXKAIOWIEN CpeJie.
YMeHnus onpeaensaTs BO3ICMCTBUE
MIPOM3BOJCTBEHHOM JIEATEILHOCTH Ha
OKPY’KaroIIyto cpeary B 00J1acTh CBOEH
Oynymieit mpodeccum.

O3HaKOMJICHHS ¢ TI100aTbHBIMH KO-
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JIOTUYECKUMHU MPoOJIeMaMU U YMEHUE
ONpENENATh MYyTH UX PEIICHUS.
OOyueHus coOI0ICHUIO TIPABUIT TTOBE-
JIEHUs B IPUPOJIE, OEpEKHOMY OTHO-
IICHUIO K OMOJIOTHYECKUM 00bEeKTaM
(pacTeHusM, )KUBOTHBIM U UX COOOIIIE-
CTBaM) M UX OXpaHe

Tema 1[18. bBuonuxa kKax o00HO U3
HanpasieHutl ouono2uu U KubepHemu-
KU

Iloocomoexa unoueudyaibHo2o npo-
exma OJisl:
03HAKOMJICHUS C TIPUMEPAMH HCTIOIb-

30BaHUS B XO35MCTBEHHOM JESATEIBHO-
cTH Jrojied Mop)oPyHKIIMOHAIBHBIX
YepT OpraHu3alii pacTeHUN U KUBOT-
HBIX MIPHU CO3/IaHUU COBEPIICHHBIX
TEXHUYECKUX CUCTEM U YCTPOUCTB IO
AQHAJIOTUU C KUBBIMHU CHCTEMAaMH.

4 YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBbI

OcBoeHue nporpaMMmbl y4eOHON NUCHUIUIMHBI «BHONOrUsS» Mpeanoaraet
Hajguyue B MpodecCHOHANIBHON 00pa3oBaTeNbHONW OpraHu3alliy, peaU3yrouen
00pa30BaTeNbHYI0 IPOrpaMMy CpEIHEro o0Iero oopa3oBaHus B Mpeaeax ocBoe-
Hus OITOII CITO nHa 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, yueOHOTO KaOUHEeTa, B
KOTOPOM MMEETCSI BO3MOKHOCTh 00€CIIeYnTh CBOOOIHBIN TocTyn B ceTh HTepHET
BO BpeMsl y4eOHOTO 3aHSATHS U B TIEPHO] BHEYUEOHOM NeATEIbHOCTH O0YYarOIINX-
csl.

[Tomemienne kabMHETa JOJKHO YIOBJIETBOPSATH TpeOoBaHUAM CaHHTApHO-
sanuaemMuosornyeckux npasui 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAILIEHO TUIIOBBIM OOOpPYAOBaHUEM, YKa3aHHBIM B HACTOSIIMX TpeOOBaHUAX, B
TOM YHCJIEe CHEIUATU3UPOBAHHON yUeOHOM MeOesbI0 U CpeICTBAaMU 00yUeHHUsl, J0-
CTAaTOYHBIMU JJIs1 BHIIOJIHEHUS TPEOOBAaHUM K YPOBHIO MOJATOTOBKU OOYYAIOIINXCS.

B kabunere NOMKHO OBITH MYJIBTUMEIUMHOE 000PY/IOBaHUE, MOCPEIACTBOM
KOTOPOTO YYacCTHUKHA 00Opa30BaTENIbHOrO MPOLECcCa MOTYT MPOCMaTpUBaTh BU3Y-
abHYI0 MH(OPMALUIO IO OMOJIOTUH, CO3/1aBaTh MPE3EHTAlMU, BUIEOMATEpUAbI,
WHBIE IOKYMEHTHI.

B coctaB yue6HO-METOIMYECKOTO U MaTepualbHO-TEXHUYECKOro obecreye-
HUS IPOTpaMMBbl y4eOHOU JUCHMILTUHBI «BHOTOTHs» BXOAST:

* MHOTO(YHKIITMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

* HarJsiAHbIe MOCOOUs (KOMIUIEKThI y4eOHBIX TaOJMll, MJIAKaTOB, MOPTPETOB BbI-
JAIONINXCS YYEHBIX, JMHAMUYECKUE MOCOOMS, WUTIOCTPUPYIOLIE OHOJIOTHYECKHe
MPOLIECCHI, MOJIETH, MYJISKM M MUKpOTMpenapaThl OMOJIOrMYeCKUX 0OBEKTOB U JIp.);
* THPOPMALIMOHHO-KOMMYHHUKATUBHbBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE TTOCOOUS;
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* KOMIUIEKT TE€XHUYECKOW JOKYMEHTAIMM, B TOM YMCJE MAcCHOpTa Ha CPEACTBa
OoOy4eHMsI, MHCTPYKIIMHU MO UX UCIIOJIb30BAHUIO U TEXHUKE O0€30M1aCHOCTH;
» OuOIMOTEYHBIN (HOH/I.

B OuGnauorteunsii GoHI BXOAAT YYECOHUKH, YICOHO-METOAMYECKUE KOM-
wiekTol (YMK), obGecneunBaroiiiye ocBoeHrne yueOHoM AUCHUIUTUHBI «bronorusy,
PEKOMEHIOBaHHbIE WM JOMYLIECHHBIE JJI UCIOJIb30BaHUS B MPOQECCHOHABHBIX
0o0pa30BaTeNbHBIX OPTraHMU3alUsAX, PEATM3YIOIMUX 00pa30BaTENbHYIO MPOTPAMMY
cpennero obmiero oopazoBanus B mpeaenax ocBoenust OITOIT CIIO na 6a3e oc-
HOBHOI'O 001IEro 00pa3oBaHusl.

bubmuoTeunsiit poHI MOXKET OBITH JOMOJHEH SHITUKIONEIUSIMHU, CTPaBOY-
HUKaMH, CJIOBapsIMU, HAYYHOW W HAYYHO-TIOMYJISIPHOM JIMTEPATYPOU U APYrOM JIH-
TEepaTypoil Mo pa3HbIM BOIIPOCaM OMOJIOTHH.

B nporiecce ocBoeHus mporpaMMbl yueOHOU TUCHUTUINHBI «bruonorus» cry-
JIEHTHI TOJDKHBI UMETh BO3MOKHOCTD JIOCTYTIA K 3JIEKTPOHHBIM Y4EOHBIM MaTepua-
JaM 1o OHOJIOTMH, MMEIOIMMCS B CBOOOJHOM JOCTyre B cucreme MHTepHer
(9NIEKTPOHHBIM KHUTAM, MPAKTUKyMaM, TECTaM | JIp.).

5. PEKOMEHAYEMAS JIMTEPATYPA

OcHoBHas:
benses /1. K., Joimwuy I'.M., Ky3ueyoea JI.H. u op. buonorus (6a30BbIii YpOBEHB ).
10 ximacc. - M., 2019



