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PaGouas nporpamma o01reo0pa3oBaTeIbHON yueOHOMI TV CLHUTLITUHBI
OVII.08«buonorus» npenHa3HadeHa IS U3YyYCHUS €CTECTBO3HAHUS B
npodeccuonanpbHoMm yuunuine ATACY, mpu peanmuzaruu 00pa3oBaTeIbHON MPOrPaMMbI
cpemHero oOmero oopa3oBaHHS B TpeneiiaX OCBOCHHS OCHOBHOW MpodheCcCHOHATbHOU
obpazoBatenbHoi nporpamMmbl CITO (OITOIT CIIO) mo mpodeccuun 23.01.17 Macrtep 1o
PEMOHTY M OOCITY>KMBaHHIO aBTOMOOUJIEH Ha 0a3e OCHOBHOT'O OOIIEro 00pa3oBaHuUs.

PaGouas mporpamma pazpadorana Ha ocHoBe TpeboBanuii ®I'OC cpemnero odiero
o0pa3oBaHusl, MPENBABISIEMBIX K CTPYKTYpe, COJIEPKAHUIO U pE3yJibTaTaM OCBOEHUS
yueboHoi muctumiuabl OYILO8 «buomorus», B cOOTBeTCTBUM ¢ PekoMeHIanusMu 1o
OpraHM3alliy TOJIYYEHHUS CpelHero oOmiero oOpa3oBaHUsT B Mpeienax OCBOCHUS
o0pa3oBaTeNbHBIX MPOrPaMM CpeIHEro Mpo(ecCHOHAILHOTO 00pa3oBaHus Ha 0Oasze
OCHOBHOT'O OOIIEro o0pa3oBaHus ¢ y4eTOM TpeOOBaHMM (enepaabHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAaHAAPTOB U MOTy4yaeMoil nmpodeccun cpeHero npodeccuoHanTbHOro
oOpazoBanus (mucbMo JlemapraMeHTa TOCyIapCTBEHHOW MOJUTHUKU B cepe MOATOTOBKH
pabounx kaapor u JAI10 Munoopuayku Poccuu ot 17.03.2015 Ne 06-259).

Conepkanue nporpamMmmbl yueOHo nuctuiiniabl OYI11.08 «buonorusi» HampaBiaeHo
Ha JIOCTHXKEHUE CIICTYIOIIUX LEIIeH:

- OCBOCHHE 3HAHUH O COBPEMECHHOW €CTECTBCHHOHAYYHOW KapTHHE MHUpa U METOAaX
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HamOojee BAXKHBIMU HICSIMU U JIOCTHIKCHHUSIMU
€CTECTBO3HAHUS, OKAa3aBIIMMU ONpEAENSIoNlee BIMSHUE HAa PA3BUTUE TEXHUKU W
TEXHOJIOTUH;

- OBJIaJICHUE YMEHUSIMU MPUMEHSTH MMOJYYCHHbIC 3HAHUS JJI1 OOBSICHEHUS SIBJICHUIM
OKpY)XAIOIIEro  MHUpa,  BOCHPHATHS  MHGOpPMAIMM  ©CTECTBEHHOHAYYHOTO |
npodecCuoHaTbHO 3HAYMMOTO COACPIKAHUS;

- pa3BUTHEC WHTCIUICKTYAIbHBIX, TBOPYECKUX CIIOCOOHOCTEH M KPUTHYECKOTO
MBILIIJICHUS B XOAE€ TMPOBEACHUA MPOCTEUIINX HCCIECIOBAHUM, aHAINW3a SBICHUM,
BOCTIPUSATHS M HHTEPIIPETAIIMN €CTECTBEHHOHAYYHOU UH(POPMAIUH;

- BOCIIHTAHHWE YOSKJICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHHOW TPHUPOIBI U

HUCIIOJb30BaHUA I[OCTI/I)KGHI/Iﬁ CCTCCTBCHHBIX HAYK MJId PA3BUTHUA NOHUBUIW3aOUN U



MOBBIIIICHUSI KAYECTBA KU3HU;

- MPUMEHEHHNE €CTECTBEHHOHAYUYHbBIX 3HAHUM B MPO(PECCUOHATLHOM JESTEIbHOCTH U
MOBCETHEBHOM JKU3HU JJI1 0OecrieueHus: 0€30MaCHOCTH KU3HEACATEIbHOCTH; TPAaMOTHOI'O
MCII0JIb30BAHUSI COBPEMEHHBIX TEXHOJIOTHIT; OXPaHbI 3I0POBbS, OKPYKAIOIIEH CPEIbI.

B paGouyro nporpammy BKIIFOUEHO COAEpKaHWE, HAMPaBIEHHOE HAa (opMUpOBaHUE
y 00ydJarIuXxcsi KOMIICTCHIINH, HEOOXOAUMBIX HJisi KadecTBeHHOro ocoeHus OIIOIT
CIIO na ©0a3ze OCHOBHOrO OOIIEro OOpa3oBaHUs C MOJY4YEHHUEM CpPEIHEro OO0IIero

o0pa3oBaHUsL; MPOTPaMMBbI TIOJITOTOBKH KBATHU(HUIIUPOBAHHBIX PA00UYNX, CITYKAITUX.

2.0BIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIUILIAHBI

buonorus — cucreMa Hayk, M3y4arolllass BCE aCIEKThbl KU3HHU, HA BCEX YPOBHAX
OpraHu3allid >KMBOTO, HauWHAas C MOJIGKYJSIPHOTO U 3aKaH4uuBas OHOC(HEpHBIM.
OObekTaMy HU3ydeHUs1 OHMOJOTMM SIBIISIIOTCS JKUBBIE OpPraHU3MbI, WX CTPOEHUE W
KU3HEAEIATEIbHOCTh, UX MHOrooOpasue, MPOUCXO0XKACHHUE, 3BOIIOLUSA U PaClpeleIcHHe

JKUBBIX OPraHM3MOB Ha 3emie.

OOwas 6MoNorys M3y4aeT 3aKOHbl HCTOPHUUECKOrO U MHIAWBUYAJIbHOTO Pa3BUTHUS
OpPraHU3MOB, OOLIUE 3aKOHBI KU3HU U T€ OCOOCHHOCTH, KOTOPBIE XapaKTEpHBI JJIsl BCEX
BUJIOB JKMBBIX CYILIECTB HAa IUIAHETE, a TAK)KE€ HX B3aUMOJACUCTBHE C OKPYKAIOUIEH

CpELOM.

BI/IOHOFI/I}I, TaKHM 06p330M, ABIACTCA O,HHOﬁ N3 OCHOBOIIOJIArarommnux HAYK O
KHU3HH, a BJIaJCHHUC OMOJOrMYECKUMH 3HAHUSIMHU — OOJHHUM H3 HCO6XOI[I/IMLIX yCJIOBI/Iﬁ

COXpPAaHCHUA KU3HU Ha IJIAHCTC.

OCHOBy COICPKaHUA y‘IC6H0ﬁ JUCITHUITIINHBI «buosnorusy cocTaBIsIOT CIcaAyromuc
BCAYHIHMC UJCHU:. OTIIMUYUTCIBHBIC ITPU3HAKU YKUBOH IMPpHUPOAbI, €€ YPOBHCBAsA OpraHn3alns
H 3BOJIIOIIHA. B cooTrBercTBUM ¢ HUMU BBIACJICHBI COACPIKATCIIBHBIC JIMHUH! Oonosorus
KaK HayKa, OMOJIOTMYECKHE 3aKOHOMCPHOCTHU, MCTOAbI HAYYHOI'O IIO3HAHUA; KIICTKA,

OpraHu3M; MONYJIAIUS; BU; YKOCUCTEMBI (B TOM UHciie Onocdepa).

Coneprxkanue y4eOHON NHUCUUIUIMHBI HAIIPAaBJIEHO HA MOATOTOBKY OOyYaromuxcs K

pEelIeHUI0 BaKHEHIIMX 3ajay, CTOSIIMX Tepes; OHOJOrM4ecKoM Haykoh, — 10



palMOHAILHOMY MPUPOAONOIb30BAHUI0, OXpPaHE OKPYXKAIOIIeH cpenbl U 310pPOBbS

JIOIe.

B  mpodeccuonanpHbix  00pa30oBaTENbHBIX  OpTaHHU3AIMAX,  PEATU3YIOLIUX
o0pa3oBaTeNbHYIO MPOrpaMMy CpEIHEro oO0IIero oopa3oBaHMs B IIPEACiiax OCBOCHUS
OIIOII CIIO Ha 6a3e 0OCHOBHOTO 001ero 00pa3oBaHusl, U3y4eHUE YUeOHOW AUCITUIUIMHBI
«buonorus» uMeeT CBOM 0COOCHHOCTH B 3aBUCUMOCTH OT Mpoduisi TpodecCHoHaIbHOTO
oOpa3oBaHusi, Oazupyercss Ha 3HAHUAX OOYYaIOLIMXCS, TMONYUYEHHBIX NpU HU3YYECHUU

OMOJIOTUU, XUMUH, (PU3KUKH, Teorpapuu B OCHOBHOM IIKOJIE.

[Tpu ocBoennu npodeccuii CIIO u cneunansHocTelt CIIO TexHuueckoro nmpoduis
npodeccuoHanbHOro oOpa3oBaHusi Ouonorust usydaercs Ha 0OazoBoM ypoHe DPI'OC
cpenHero oOmiero oOpaszoBanus, npu ocBoeHuu mnpodeccuit CIIO u cnenumanbHOCTEN
CIIO ecrectBeHHO-HAaydHOTO TpOodmis MPoPeCCHOHATBHOTO 00pa3oBaHUs OWOIOTHS
u3ydaercsi Oonee yriayOJeHHO, Kak MpoduibHas ydyeOHas AUCLMILIMHA, YYUTHIBAIOIIAS
cnenu@uKy OcCBauBaeMbIX TNpodeccuil WM CHEHUATbHOCTEH. ITO BBIpAXKAEeTCS B
cofiepKaHUM OOy4YeHUSs, KOJIMUYECTBE YacOB, BBIACISEMBIX Ha U3yYEHHE OTACJIbHBIX TEM
yueOHOM AUCHUIUIMHBI, TIyOMHE WX OCBOEHHUS OO0Yy4JaroIIMMUCH, 00bEME U XapakTepe
MMPAKTUYECKUX 3aHITUW, JIEMOHCTpalWi, BHIAX BHEAYAUTOPHOM CaMOCTOSITEIbHOU

paboThI CTYACHTOB U T. II.

Copepxanue ydyeOHOM JUCHUIUIMHBI TMpeaycMaTpuBaeT (HOpMHUpOBaHUE Y
oOyyaronuxcsi oOIIeHAYYHbIX 3HAHWWA, YMEHUN U HaBBIKOB, YHHBEPCAJIBHBIX CIOCOOOB
JESATEIbHOCTH M KJIFOYEBBIX KOMIIETEHIMH, BKJIIOYAIOIIMX YMEHHUE CpaBHUBATh
Ouonoruyeckue OOBEKTHl, AaHATU3UPOBATh, OLEHHWBATH U 0000IIATH TOTyYEHHBIC

CBCIACHU:A, YMCTb HAXOAUTDH U HUCIIOJIIBL30BATH I/IH(I)OpMaHI/II-O N3 PA3JINYHbIX HCTOYHHUKOB.

N3yuenne  oOmieoOpasoBarenbHOW — ydeOHOW — JucUUIUIMHBL  «buomorus»
3aBEpIIAETCS MOJIBEICHHEM HTOroB B Qopme audpQdepeHIMpOBaHHOIO 3auera WM
JK3aMEHa B paMKax IPOMEXYTOYHOW aTTEeCTAllMd CTYACHTOB B IIPOLIECCE OCBOCHUS

OIIOII CIIO ¢ nonyuenuem cpeanero oouiero oopazosanus (IITIKPC, ITTICC3).



3. MECTO YYEBHOM JUCIUIIJIMHBI B YYEBHOM IIJIAHE
Vuebnas mucrummaa OVILO8 «buomorusi» siBiasercs ydeOHBIM MPEIMETOM I10
BBIOOpY U3 00s13aTeNibHON mpeaMeTHOM obnactu «EctecTtBenHble Hayku» PI'OC cpegnero
o01ero oOpa3oBaHMs.
Vyebnas aucuumummaa OYILO8 «buonorus» uzydaercs B o0uieoOpazoBaTeIbHOM
ke yaeOnoro miana 23.01.17 Mactep mo peMOHTY ¥ 00CITYy>KHMBaHUIO aBTOMOOUJIEH Ha

0a3e OCHOBHOT'O 00111eT0 00pa30BaHUs.

4. PE3YJIBTATBI OCBOEHHUS YYEBHOM JUCIIUIIJIAHBI

OcBoenne conepxanust yaeonon mucuumumabl OYIIL.08 «buonorus» obecneunBaer
JOCTIKCHHE CTYICHTAMHM CIICAYIOIINX PE3YJIbTaTOB:

JIUYHOCHIHBIX:

— YCTOWYMBBIA MHTEPEC K UCTOPUHU M JIOCTHHKCHHUSAM B 00J1aCTH €CTCCTBCHHBIX HayK,
YYBCTBO T'OPJIOCTH 32 POCCUNCKHE €CTECTBEHHBIC HAYKH;

— TOTOBHOCTh K TIPOJODKEHHIO OOpa3OBaHMs, TOBBIIICHUIO KBATH(PUKAINHA B
n30paHHON TPOQECCHOHATBLHON ACATEILHOCTH C MCIOJb30BAHUEM 3HAHWUKW B 00J1acTH
€CTECTBEHHBIX HAYK;

— O0OBEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIICTCHIIMM B OOJIACTH €CTECTBEHHBIX
HaAyK JUISA 4eJoBeKa W OOIIeCTBa, YMEHHE MCIOJIb30BaTh TEXHOJIOTHYCCKUE JOCTHKEHUS B
o0jacT XUMHUM ¥ OWOJOTHHM IS TIOBBIMICHUS COOCTBEHHOTO WHTEIUICKTYAIHHOTO
pa3BUTHS B BEIOPAHHOM MpodeCcCHOHATBHON JIeATEeIbHOCTH;

— YMEHUE NMPOAHAIIM3UPOBATH TEXHOTEHHBIE TTOCJICICTBUS JIJIsl OKPYXKAIOIIECH CPEIIbI,
OBITOBOM M MPOU3BOJACTBEHHOM JICITEILHOCTH YEJIOBEKA;

— TOTOBHOCTH CAaMOCTOSITEIPHO TOOBIBATH HOBBIC NJISi CE€0S €CTECTBEHHOHAYYHBIC
3HAHUS C UCTIOJIB30BAHUEM JIJISl TOTO JOCTYITHBIX HCTOYHUKOB HH(MOPMAITUH;

— yMEHHE YIpaBIATh CBOEH IIO3HABATEIHLHON JCSITCIBHOCTHIO, TIPOBOJIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHS,

— YMCHHE BBICTPaMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMAaHJE IIO
pEIICHUI0 O0IUX 3a/1a4 B 00JIACTH €CTECTBO3HAHUS,

Memanpedmemu bIX:



—OBJIQJICHUE YMEHUSMH W HaBbIKAMU PA3IUYHBIX BUJOB TMO3HABaTEIbHOU
JEATEIIbHOCTHU JIJIS1 U3YYEHHUSI Pa3HbIX CTOPOH OKPYXKAIOIIErO €CTECTBEHHOTO MUPA;

— TPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUS (HAOIIOJEHUS, HAYYHOIO
HKCIIEPUMEHTA) ISl U3YUCHUS PA3IMYHBIX CTOPOH €CTECTBEHHOHAYUYHON KapTUHBI MUPA, C
KOTOPBIMH BO3HUKAET HEOOXOJIUMOCTh CTAIKUBATHCS B MPO(HECCUOHAIBHOM cdepe;

— YMEHHE OMNpEeIeNITh e U 33[a4d JEITebHOCTH, BEIOMPATh CPEJCTBA IS UX
JOCTHKCHUS Ha MPAKTHKE;

—  yYMEHHE  UCIOJIb30BaTh  PAa3IUYHbIE  WUCTOYHWKUA  JJISI  TIOJNYYCHUS
€CTEeCTBEHHOHAYYHOU WH(OpMAIMM W OLEHUBATH €€ JOCTOBEPHOCTh HJISi JIOCTHXKEHUS
MOCTAaBJICHHBIX 1I€JIeH U 3a]1a4;

npeoMemHbIX:

—  cOpMUPOBAHHOCTh  MPEACTABICHUH O  IEJIOCTHOH  COBPEMECHHOMU
€CTECTBEHHOHAYYHOW KapTUHE MHUpa, MNPUPOAEC KaK EeIUHOM UEIOCTHOM CcHucTeMme,
B3aMMOCBSI3U YEJIOBEKA, IPUPOJIbI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITabax
Bcenennoii;

— BIIQJICHUE 3HAHUSMU O HauOoJiee BaXKHBIX OTKPBITUSX U JOCTHKEHUSIX B 00JACTH
€CTECTBO3HAHUSI, MOBJIUSBIINX Ha DBOJIIOIUIO MPEACTABICHUM O MPUPOJE, HA PA3BUTHUE
TEXHUKU U TEXHOJIOTUMH;

— c(OpMUPOBAHHOCTh YMEHHSI TPUMEHSATH E€CTECTBEHHOHAyYHBIC 3HAHUSA IS
OOBSICHEHUS OKPYKAIOIIMX SBICHUM, COXpAaHEHUS 3I0POBbs, 0OecredeHus: 0€30macHOCTH
KU3ZHENEATEIbHOCTH,  OEpPEeKHOro  OTHOIIEHMS K  NPUPOJE,  PaIlMOHAIBLHOTO
MIPUPOIOTIOIH30BAHUS, & TAK)KE BBITTOJIHEHUS POJIA TPAMOTHOTO TTOTPEOUTENIS,

— c(pOPMUPOBAHHOCTh MPEJCTABICHUI O HAYYHOM METOJI€ MO3HAHUS MPUPOIBl U
CpelICTBaxX U3y4YCHUsI MEraMupa, MakpoMupa 1 MUKPOMHUPA; BIIaJICHUE TPUEMaAMU

€CTECTBEHHOHAYYHBIX  HAOJIOJCHUMN, ONBITOB, HCCJICIOBAHUN U  OICHKHU
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTATOB;

— BIJIQJICHUE TIOHATUMHBIM amnmapaTtoM €CTECTBEHHBIX HAyK, MO3BOJISIIOIIUM
MOo3HAaBaTh MHpP, Yy4aCTBOBATh B JUCKYCCHUSIX IO €CTECTBEHHOHAYYHBIM BOMPOCaM,
UCII0JIb30BaTh Pa3IMYHbIe UCTOUHUKHU WH(OPMAIIUK JJIsl TOJITOTOBKK COOCTBEHHBIX padoT,

KPUTHUYECKUA OTHOCUTHCS K coobmiennsiM CMU, conepxammm HayqHYIO HHGOPMAITHIO



_C(i)OpMI/IPOBaHHOCTB YMeHI/Iﬁ IMIOHUMATb 3HAYHUMOCTb CCTCCTBCHHOHAYYHOI'O
3HAaHHUA AJI1 KaXA0I'0 YCJIIOBCKAa HC3aBUCHMMO OT €rO HpO(l)eCCI/IOHaJIBHOI?I ACATCIIBHOCTH,
pa3in4iaTrb CI)aKTBI U OLCHKH, CpaBHUBATL OLCHOYHLIC BbIBOAbI, BHUJIACTb HUX CBA3b C

KPUTEPHUSAMU OLICHOK U CBSI3b KPUTEPHUEB C OMPEACIIEHHON CUCTEMOM IEHHOCTEN.

5.COAEP)KAHUE YUYEBHOW TN CHOUATIINHBI
BNOJIOT'UA

buosiorusi — COBOKYNHOCTHL HAyK O 3SKUBOW mnpupoae. MeToapl Hay4dHOTO
no3HaHuss B Ouonoruu JKuBasi mpupoja Kak OOBEKT H3ydeHusi Ouojoruu. Meropabl
UCCIIEZIOBAHUS JKMBOM mpupoasl B Ouonoruu. OmnpenencHue >XKU3HU (C MPHUBICYCHUEM
MaTtepualia u3 pasenoB PU3NKU U XUMHH). Y POBHHU OpraHU3alNU KU3HU.

JleMoHCcTpannu

Y poBHU OpraHu3anuy ;KU3HHU.

Mertozpl M03HaHUA )KUBOU IIPUPOABI.

Kuerka

Hctopus nzydenus kietku. OCHOBHBIEC MOJIOKEHUS KJIEeTOYHOM Teopuu. KieTtka —
CTPYKTYPHO-(YHKIMOHAIbHAs (3JIEMEHTapHAas) €IMHUIIA )KU3HU.

Crpoenne kieTku. [IpokaproThl M 3yKapuOThl — HU3IIME W BBICHIME KJIETOYHBIE
opranu3mbl. OCHOBHBIE CTPYKTYPHBbIE KOMITOHEHTBI KJIETKH dyKapuoT. KneTouHnoe sapo.
OyHKIMSA sApa: XpaHEHHE, BOCIIPOM3BEICHNE U TIEpeaya HaceICTBEHHOW HH(pOpMaIIHH,
PErYISIIUs XUMUYECKOM aKTUBHOCTH KieTKH. CTpykTypa U (QYHKIMH XPOMOCOM.
AYTOCOMBI Y MIOJIOBBIE XPOMOCOMBI.

bronornueckoe 3HaU€HHE XMUMHUYECKUX 3JIEMEHTOB. HeopraHnueckue BelleCTBa B
COCTaBe KJIETKU. POib BOIBI KaK pacTBOPUTEINI U OCHOBHOIO KOMIIOHEHTAa BHYTPEHHEU
cpeabl OpraHu3MoOB. YTJE€BOAbl M JUNUAbl B KieTke. CTpykTypa M OHOIOrMYecKue
¢yakuun 6enkoB. CTpoeHHe HYKJIEOTHIOB U CTPYKTYypa MOJMHYKIeoTuaHbIX neneit JJHK
u PHK, ATO.

Bupycsl u OGakrepuodaru. HeknerouHoe cTpoeHHE, >KU3HEHHBIA IMKI U €r0
3aBHCHUMOCTh OT KJIETOYHBIX (OpM >XM3HU. Bupycsl — B030yauTenn HHQPEKIMOHHBIX

3a00JIeBaHM; TOHATHE 00 OHKOBUpYycax. Bupyc mmmynomedunmra uenoBexka (BUY).



[Tpodunaxkruka BUY-undekun.

JlemoHcTpanun

CrtpoeHue MoNeKyJIibl Oernka.

Crpoenue monexynsl JJHK.

CTpoeHHE KIIETKH.

CrtpoeHue KJIETOK IPOKapHOT U DYKapHOT.

CrtpoeHnue Bupyca.

IIpakTnyeckue 3aHATUA

HaGmionenre KIeTOK pacTeHUM U JKMUBOTHBIX MOJ, MHKPOCKOIIOM Ha TOTOBBIX
MUKpoOIIpenapaTax U uX OMHCaHuE.

CpaBHeHUE CTPOEHUS KJIETOK PACTEHUH U )KUBOTHBIX.

Opranusm
Opranusm — eauHoe 1enoe. MHorooOpasue opranu3MoB. OOMEH BeEIIECTBOM H

DHEPIHeH ¢ OKpYXKaroIeld cpenod Kak HEoOXOAMMOE YCIOBHUE CYIIICCTBOBAHMS J>KHBBIX

CUCTEM.
CrocoOHOCTh K CaMOBOCIIPOM3BEIIEHUIO — OJIHA M3 OCHOBHBIX OCOOCHHOCTEU
JKUBBIX OpPraHW3MOB. J[leleHue KJIETKHW — OCHOBa pOCTa, Pa3BUTHUS W Pa3MHOXKECHUS

opranm3mMoB. becmnonoe pasmHokenue. [lomoBoii mporecc U TMOJOBOE pPa3MHOXKECHHE.
Omiog0TBOpEHHUE, €r0 OMOJOTHYSCKOE 3HAYCHHE.

[Tonsitue 00 WHAWBHIYyAIbHOM (OHTOTE€HE3), AMOpHOHAIBLHOM (dMOpHOreHe3) u
OCTAIMOPHOHAILHOM Pa3BUTHU. MHIMBUAYaIbHOE Pa3BUTHE YEJIOBEKA M €0 BO3MOXKHBIC
HapYIICHUS.

OOmue mpencTaBiIeHUsS O HACICICTBEHHOCTH M HM3MEHYHMBOCTH. [ eHeTHdecKas
TEPMHUHOJIOTHS ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH HacjenoBanus. HaciemoBanre npu3HakoB
y denoBeka. IlomoBeie xpomocoMbl. CIEIJIEHHOE ¢ II0JIOM  HAacJeIOBaHHE.
HacnencrBennsie Oone3HW dYeaoBeKa, WX NpWYMHBI W Tmpodriaktika. CoBpeMEHHBIE
MIPEJICTABIICHUS O TCHE U TEHOME.

['eHeTnueckue  3aKOHOMEPHOCTHM  M3MeHuUMBOCTH.  Kiraccudukanus — popm
W3MCHYHMBOCTU. BIMsHIE MyTareHOB Ha OpraHW3M YeJIOBEKa.

Hpe,uMeT, 3aJa4u U MCTOAbI CCICKINU. I'eneTnueckue 3dKOHOMCPHOCTHU CCJIICKIIHH.
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Vuenune H.W. BaBuioBa 0 1eHTpax MHOroo0Opasusi U MPOUCXOXKIEHHUS KYJIbTYPHBIX
pacTEeHUM.

buorexHonorus, ee JOCTUKEHUS, IEPCIIEKTUBBI Pa3BUTHS.

JemoHcTpanuu

OOMeH BenlecTB M MpeBpaIleHUsl SHEPTUU B KIIETKE.

Jenenue kieTku (MUTO3, MEH03).

CrniocoObI 0ecronoro pa3MHOKEHUS.

Onog0TBOpEHUE y PACTEHUH U )KUBOTHBIX.

NuanBuyaibHOE pa3BUTHE OpraHU3Ma.

HacneacrBenHsie 601€3HN YeI0BEKa.

BnusiHue ankoronnsMa, HApKOMaHUHU, KYpEeHUs Ha HACIEACTBEHHOCTb.

Myramuun.

MonudukannoHHas U3MEHYUBOCTb.

[eHTpsl MHOTOOOpA3Us ¥ MPOUCXOXKJICHUS KYJIbTYPHBIX PACTCHUH.

HckyccTBeHHBIN 0TOOD.

HccnenoBanus B 001acTit OMOTEXHOIOTHH.

IIpakTnyeckue 3aHATUA

Pemenue aneMeHTapHbIX TEHETUYECKUX 3a/1a4.

AHanmu3 M OIIEHKa 3TUYECKHX AacCleKTOB Pa3BUTHS HEKOTOPBIX MCCIEAOBAHHUI B
OMOTEXHOJIOTHUH.

Bun

OBOMIOLIMOHHAsT TEOpUsT U €€ poilb B  (OPMUPOBAHUU  COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTUHbI Mupa. Bun, ero kpurepuu. [lomymnsius kak CTpyKTypHas
eAuHuUIA BUsa U 3Boioluu. Cunrerudeckas teopust 3Bomonuu (CTI). JIBrxkyiiue cuibl
ABOJIIOLIUH B cOOTBETCTBUM ¢ CTD.

Pesynbratel 3Bomtonuu. CoxpaHeHWe MHOrooOpasust BHJOB Kak OCHOBa
yCTOMYMBOTO pa3BuTHs Ouocheprl. IlpuunHbl BbIMUpaHHMS BHUJOB. buHonorudeckuit
nporpecc U OMOJIOTHYECKHil perpecc.

['unore3bl MPOUCXOKACHUS KU3HU. Y CIONKHEHUE KUBBIX OPraHW3MOB Ha 3eMJjie B

mponeccc 3BOJTIOLIMH. AHTpOHOFeHe3 H €ro 3aKOHOMCPHOCTH. HOKaBaTeHBCTBa poacrBa
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YeJIoBEeKa C MIJICKOMUTAIOUMMU SKMBOTHBIMU. (DakTopbhl aHTPOIOTreHe3a: YCIOXKHEHHUE
MOMYJISIIUOHHOW ~ CTPYKTYpPhl  BHJIa, HW3TOTOBIIEHWE OpYyAMH Tpylna, TEpPexoa  OT
pPacTUTENBHOTO K CMEIIAHHOMY THUIly THTaHUs, HUCHOJb30BaHUE OrHs. [losBieHue
MBICITUTENILHON AESITETbHOCTH U YiIeHOpa3ieabHoU peun. [Ipoucxoxkienne yenoBeyeckux
pac.

JemoHcTpanuun

Kpurepun Buaa.

[Tomynsitus — CTPYKTypHAs €IMHUIIA BU/IA, SUHUIIA DBOJIOIIHH.

JIBUKyIIIME CUITBI HBOJTIOIUH.

BosHnukHOBeHUE 1 MHOr00Opa3ue MpucnocoOIeHuil y OpraHu3MOB.

Penkue u rcuesaroine BUbI.

JIBMoKyIIME CUIIBI AaHTPOIIOTeHE3A.

[IpoucxoxeHre 4enoBeKka 1 4eJI0BeUeCKUX pac.

IIpakTnyeckue 3aHATUA

Omnucanne ocobelt Buia mo MopghoaorudyeckoMy KpUTEPHIO.

AHanu3 1 OIICHKA Pa3IMYHbBIX TUIIOTE3 TPOUCXOKICHUS KUZHH.

AHanu3 1 OIleHKa Pa3InIHBIX TUTIOTE3 MMPOUCXOKICHUS YEIOBEKA.

IKOCHCTEMBI

[Ipenmer u 3agadyu >KOJIOTMM: y4eHUE OO SKOJOTMYECKUX (hakTopax, YUEHHE O
coo0I1IIecTBax OpraHu3MOB, YUeHHe 0 Onochepe.

Okonoruyeckue (PakTopbl, OCOOCHHOCTM WX BO3JAEHUCTBUA. KOJIOrMYecKas
xapaktepuctuka Buga. [lonstue 00 okomormueckux cuctemax. Llenum mnuranus,
Tpouueckre ypoBHHU.

buoreorienos kak skocuctema. buocdepa — rimobanpHas skocucrema. Yuenue B.
W. Bepnaackoro o Ouochepe. Ponp xuBbiX opranusmoB B Ouocdepe. buomacca.
buonornueckuii KpyroBopor (Ha mpuMepe Kpyropopora yriepona). (OCHOBHbIE
HaIpaBJICHUs] BO3/ACHCTBUS 4YesloBeka Ha Ouochepy. Tpanchopmanus ecTecTBEHHBIX
IKOJIOTUYECKUX CHUCTeM. OCOOCHHOCTH arpO3KOCHCTEM (arpoIieHO30B).

JlemoHcTpanun

Dxonoruyeckue (PaKTOphbl U UX BIUSHUAE HA OPTraHU3MBI.
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MexBUI0BbIE OTHOLIEHUS: MTapa3UTU3M, XUIIHUYECTBO, KOHKYPEHIIHsI, CUMOUO3.

SApycHOCTH pacTUTEIHLHOTO COOOIIECTBA.

Kpyrosopot yriaepona B 6uocdepe.

3anoBeIHUKY U 3aKa3HUKH Poccun.

IIpakTnyeckue 3aHATUA

CocraBiieHHEe cXeM Mepeaadr BEUIECTB U SHEPruu (Leren MUTaHus).

CpaBHUTENbHAST XapaKTEPUCTHKA MPUPOIHBIX IKOCHCTEM U arpodKOCHCTEM CBOEH
MECTHOCTH.

Pemenue sxonornueckux 3ajiay.

AHanmu3 1 OlIEHKA TOCIIEACTBUNA COOCTBEHHOM JACATEIHLHOCTH B OKPYXKAIOIIEH cpejie,
rJ100aTbHBIX SKOJOTUYECKUX TTPOOJIEM U MyTEH UX pEelIeHUS.

IKCKypCUH

MmuorooOpa3ue BujmoB. (Ce30HHbIE H3MEHEHUS B MpUPOJE (OKPECTHOCTU
npodeccruoHanbHOM 00pa30BaTEIbHOM OpraHUu3aIim).

EcrecTBeHHBIE M MCKYCCTBEHHBIE DKOCUCTEMBI (OKPECTHOCTH MNpodhecCHOHAIBHOM
o0pa3oBaTeIbHON OpraHU3aIlim).

6. TEMATUYECKOE IIVNIAHUPOBAHUE
[Ipu peanuzanum copepkaHus OOIICOOPa30BATEIHLHON YU4EOHOW JUCIMILIMHBI

OVIIL08 «buonorus» yueOHas Harpy3Ka 00y4aroIInuXcsi COCTaBIISIET:

Buj yuyeOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTe/IbHOM NPOrPAMMBI 36
B TOM YHCJIe:

TEOPETUYECKOE 00yUeHHE 28
MIPAKTUYECKUE 3aHATUS 7

y4€OHBIM TUTAHOM

nabopaTOpHbIE 3aHATHS
HE NPEYyCMOTPEHBI

y4€OHBIM TUTAHOM

CEMUHApPCKUE 3aHATUS
HE IIPEAYCMOTPEHbI

KoP 1

y4eOHBIM IJIAHOM

caMmocTosITeNbHas paboTta
HE MTPEYCMOTPEHBI

ITpome:kyTouyHasi arTectauus B popme nudpepeHUNPOBAHHOIO 3a4eTa

13




7. TEMATUYECKHAM IIJIAH YYEBHOM JUCIUILIMHBI

OVIIL.08 «bUOJIOI U51»
Bu yue6Hoii pagoThi Pacnpenesienne TPYL0EMKOCTH pasie/ia (B
Bcero yacoB Ha [4acax) 1o BUAaM y4eOHOM padoThl
AynuTOpHBIE 3aHSTHUS. pasae e IIpakTnueckue | JlaboparopHbie
CopepxaHue 00y4yeHus 3aHATHUS 3aHATHS
BUOJIOTUSA - -
BBenenue 2 2 - -
buonoruss — COBOKYIMHOCTb HayK
0 KMBOM mpupome. Meroabl 4 3 1 -
HAy4YHOI'0 TO3HAHUS B OMOJIOTUHU
Krerka 4 3 1 -
Opranusm. 4 3 1 -
OCHOBBI T€HETUKH U CEJIEKIIUU 5 4 1 -
[IpoucxoxxaeHue U pa3BHUTHE 4 3 1 i
JKU3HH Ha 3emiie
[TpoucxoxkaeHue yenoBeka 4 3 1 -
OCHOBBI 9KOJIOTHH 5 4 1 -
buonunka 4 3 -
Bcero 36 28 7 -
IIpomeskyTouHasi arTecTamus B Gopme 1udPepeHINPOBAHHOIO 3a4eTa
Htoro 36 | 28 | 7 | -

8. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB JEATEJIBHOCTH

OBYYAIOIIUXCHA

BHOJIOI'UA

buonorust — coBOKynmHOCTh
HAYK O >KUBOW MPUPOJIE.
Metoabl Hay4HOr0 O3HAHUS
B Omonoruu

3HAKOMCTBO ¢ 00BbEKTaMU U3y4eHUsI OUOJIOTHH.

BrisBienue poau Ouosioruu B GOpMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHO! KapTUHBI MUPA U PAKTUIECKON IeATEIbHOCTH
JIroaen

Kinerka

3HAKOMCTBO C KJIETOYHOH Teoprell CTpOEHUs OpraHU3MOB.
[Tomy4yenue npencraBiieHus O POJIM OPraHUYECKUX U HEOPTaHUYECKUX
BELIECTB B KIIETKE.

3HaHue CTPOEHUS KIIETOK 110 pPe3yJsibTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHHe onuCchIBaTh MUKPOIIpENapaThl KJIETOK pacTeHU. YMeHune
CPaBHUBATh CTPOCHME KJIIETOK PACTEHUN U )KUBOTHBIX 110 TOTOBBIM
MUKpoIpenaparam

Opranusm

3HaHUE OCHOBHBIX CITOCOOOB Pa3MHOXKEHHUS OPraHU3MOB, CTAIUN
OHTOr€HE3a Ha MMPUMEPE YEIIOBEKA.

3HaHME MPUYYH, BbI3BIBAIOIIMX HAPYIICHHUS B Pa3BUTUH OPraHU3MOB.
YMeHure n0oi1b30BaThCsl TEHETUUYECKOW TEPMUHOJIOTHEN U CUMBOJIMKOM,
pemaTh NpOCTENIINE IEHETUY €CKUE 3aaUu.

3HaHue 0COOEHHOCTEN HACIIENCTBEHHON U HEHACIEICTBEHHOMN
M3MEHUYMUBOCTH U MX OMOJOTHYECKON POJIM B DB OJIIOIMH KUBOTO

Bung

YMeHue aHaTu3upoBaTh U OIIEHUBATH PA3IMYHBIC THIIOTE3BI
MIPOM CXOK/ICHUS KU3HH Ha 3eMIIe.
YMeHue npoBOIUTh OMMCAaHKUE 0COOSH OJTHOTO BHJIA TTO
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MHCHHC.

MOP(HOIIOTUYECKOMY KPUTEPHIO.

Pa3BuTHe cnocobHOCTEH SICHO ¥ TOUHO H3J1araTh CBOU MBICIH, JTOTHYECKU
00OCHOBBIBaTh CBOIO TOUKY 3pEHHS], BOCIIPUHUMATh U aHAJIU3UPOBATH
MHEHHMsI COOECETHUKOB, PU3HABasl IPaBO APYroro YesioBeKa Ha HHOE

YMeHue q0Ka3bIBaTh POJICTBO YEJIOBEKA U MJICKOIMHUTAIONINX, OOIIHOCTh U
PABEHCTBO YEJIOBEUECKUX Pac

DKOCHUCTEMBI

OpraHU3MBbl.

3HaHME OCHOBHBIX YKOJIOTHYECKUX (baKTOpOB " UX BJIMAHUA Ha

3HaHHE OTJIMYUTENBHBIX TPU3HAKOB MCKYCCTBEHHBIX COOOIIECTB—
arposkocucteM. [lomyueHue mpeacTaBieHus O CXeMe SKOCUCTEMBI Ha
npumepe 6uochepsl. JleMoHCTpalys yMEHHUs OCTaHOBKH IIeJIeH
JESITETPHOCTH, TIJITAHUPOBAHNE COOCTBEHHOMN JAESTEIBHOCTH JIJIst
JIOCTUKEHUSI TOCTABJIEHHBIX LIEeNIeH, TPEIBUICHUS BO3MOXKHBIX
PE3yJIbTATOB ATUX JIEUCTBHI, OPraHU3alUi CAMOKOHTPOJISL U OLIEHKHU
MOJIYYEHHBIX pe3ybTaToB. O0yueHne coOI0ACHUIO TTPaBUJI IOBEICHUS B
npupoje, 6epeKHOMY OTHOIICHHUIO K OMOJIOTHYECKHM 00beKTaM
(pacTeHHsIM U )KMBOTHBIM M UX COOOIIECTBAM) U UX OXpaHe

9. YYUEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEUEHUE MIPOT'PAMMBI YUEBHOM JTUCHUITINHBI
OVYIIL.08 «BUOJIOI' USD»

Onucanue MaTepUaATbHO-TeXHU1eCKOM

OCyIIeCTBJIEHUs] 00Pa30BaTeIbHOI0 MpoIecca

0a3bl, HeoO0X0auMOH IS

HanMeHoBaHMEe TOMEIIEHHH 1T TPOBEIEHUS BCEX
BUJIOB YUe€OHOM JeSITeNbHOCTH, MPEAyCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM YHCJIE€ TOMEIEHUs ISt
CaMOCTOSITENIbHON pabOoThl, C yKa3aHUEM IEepeUHs

Anpec (MECTOIOJIOKEHNE) TTOMEIIECHUN TS
MIPOBENICHHSI BCEX BUJIOB y4EOHOM
JESTENbHOCTH, IPETYCMOTPEHHOM Y4EeOHBIM
IUTAaHOM (B CiIydae pean3aluu

Nen/n OCHOBHOT' 0 000pYZ0BaHMs, y4€OHO-HAIJIAJHbBIX 00pa3oBaTeIbHON IPOrPaMMBbI B CETEBOM
1IOCOOMH U MCIOJIb3YyEMOI0 IPOrPAMMHOIO (dbopMe TOMOTHUTETHHO YKa3bIBACTCS
obecreueHuns HalMEHOBAHHUE OPraHU3aLUU, C KOTOPOU
3aKJIF0YEH J0rOBOP)
Kabuner xumun: yueOHast ayauropus uis nposefenus |414042, r. Actpaxans, yi. MarucrpansHas, 18
3aHATHN BCEX BUAOB, B TOM YHCJE IPYNIOBBIX U Aynutopus Ne 208
MHIUBUYaJIBHBIX KOHCYJIBTALlNH, TEKYILIETO KOHTPOJIS
U IIPOMEXKYTOUHOM aTTecTanuu
L VueOHast nocka

Pabouee mecTo nmpenogasaresis

Kommnexr yaebHoii mebenn Ha 25 o0ydaronmxcst
Y4eOHO-HarIsAHbIE TOCOOMS

[lepeHocHON MyTBTUMETUIHBIN KOMITJIEKT

JlocTyn k uH(pOpMaIMOHHO-TEIICKOMMYHHKAIIMOHHOH
cern «VHTEpHET)

7-Zip GNU OTKpbITOE JIMIIEH3MOHHOE COTJIallieHUe
GNU General Public License. Office 365 Al
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AxanemMudeckas moJI1cKa.

Adobe Acrobat Reader DC. OtkpbiTo€ TMIIEH3HOHHOE
cornamenue GNU General Public License

Internet Explorer. TIpenocrasisieTcsi B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome becmutaTtHoe mporpaMMHOe 00ecTIeUeHIE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

DJieKTpoHHAas OMOJIMOTEYHAs CUCTEMA K AKaZIeMHUSI».

Kabuner xumuu: yueOHasi ayAUTOPHUSA ATl IPOBEACHUS
3aHATHI BCEX BUAOB, B TOM YHCJIC T'PYIIIIOBBLIX U
WHIAUBUAYAJIBbHBIX KOHcyHBTaHHﬁ, TEKYHIET0 KOHTPOJIA
Y IPOMEXYTOUHON aTTecTaliu

VYueOHast 1ocka

Pabouee mecTo mpenoaasaresis

Kommnexr yaebHoit Mebenn Ha 25 obydarommxcst
VY4eOHo-HarIaaHbIe T0COOUS

[IepeHOCHON MYIBTUMEIUMHBIN KOMILIEKT

Hoctyn k nH(hOpMaOHHO-TEIEKOMMYHUKAIIMOHHOM
ceru «VIHTEpHETY

7-Zip GNU OTKpbITOE JIMIIEH3MOHHOE COTJIallleHHe
GNU General Public License. Office 365 Al
AKaI[eMI/I‘{eCKaH nmoAarurcka.

Adobe Acrobat Reader DC. OtkpbiToe JIMIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpenocraBnsiercst B paMkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmiatHoe nporpaMMHOE OOECIICUCHHE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

DJieKTpoHHAas OMOJIMOTEYHAs CUCTEMA K AKaZIeMUSI».

414042, r. Actpaxanp, yn. MaructpanbHasi, 18
Aynutopust Ne 204

JlaGopaTopusi ecTecTBO3HaHHUS

VYuebHast 1ocka

Pabouee mecTo mpenogasares

Kommexr yaebHoit Mebenn Ha 25 oOydarommxcst
V4eOHOo-HarIAaHbIe TOCOOUS

Muxkpockorns! — 15 mir.

IlepeHocHON MYITBTUMEIUITHBIN KOMITJIEKT

JocTyn k uH(}OpMaIOHHO-TEIEKOMM yHUKAIIHOHHOM
cetu «IHTEpHET»

7-Zip GNU OTKpbITOE JIMIICH3MOHHOE COTJIAIICHHE
GNU General Public License. Office 365 Al
AxkaneMudeckas MOAIMCKa.

Adobe Acrobat Reader DC. OTkpbITOE JIHIICH3MOHHOE
coriamenne GNU General Public License

Internet Explorer. IIpenocraBnsiercst B paMkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome becmutaTHoe mporpaMMHOe 00eCIICUeHIE.

414042, r. Actpaxansp, yia. MaructpanbHas, 18
Aynutopus Ne 204
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VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

DneKTpoHHas OMOIMOTEYHAs CUCTEMA K AKaTIEMHUSI».

[Tomemenne Ay caMOCTOATENBHON pabOTHI
Kommnexr yuebHoii mebenun Ha 25 oOyuarommxcs
Komnreroreps! — 3mT.

JlocTyn k uH(pOpMaIMOHHO-TEIICKOMMYHHKAIIMOHHOM
cetu «IHTEpHET»

7-Zip GNU OTKpbITOE JIMIICH3UOHHOE COTJIAIlIeHHE
GNU General Public License. Office 365 Al
AxazemMuyeckas IOAIUCKA.

Adobe Acrobat Reader DC. OTkpbITO€E JIHIICH3MOHHOE
cornmamenne GNU General Public License

Internet Explorer. IIpenocrapinsieTcsi B pamkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmiatHoe nporpaMMHOE OOECIICUCHHE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

OnekTpoHHas OMOIMOTEUHASI CHCTEMA K AKATIEMUSI».

414042, r. ActpaxaHnp, yi1. MarucrpansHasi, 18
Aynutopus Ne 112

[lomerienue AJst cCaMOCTOSATENBHON paboTEhI
Komrmekr yueOHoi Mebenn Ha 25 o0yJarommxcs
Komnreroreps! — 2mr.

JlocTyn k uH(pOpMaIMOHHO-TEIICKOMMYHHKAIIMOHHOH
cern «VHTEpHET)

7-Zip GNU OTKpbITOE JUIIEH3NOHHOE COTIIAIICHUE
GNU General Public License. Office 365 Al
AxageMuyecKkas IOIIIMCKa.

Adobe Acrobat Reader DC. OTkpbITO€E JIHIICH3MOHHOE
cornamenue GNU General Public License

Internet Explorer. ITpemocraBnsercs B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecruiatHOe porpaMMHOe 00ecTieYeHHE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

OnekTpoHHas OMOIMOTEUHASI CHCTEMA K AKATIEMUSI».

414042, r. Actpaxanb, yi1. MaructpanbHasi, 18
Aynutopus Ne 308

10. PEKOMEHAYEMAS JIMTEPATYPA

st o0yuarommxcst

a) OCHOBHasl yuyeOHas JInTeparypa:

1. DOxomnorus , Korenesckas . B., Kyko W. B., Cksopros I1.M., Tutos E.B.

[Ton pen.: Turos E.B. 1-e uza. uzmganue 2017r.

0) momoyHUTENNbHAs yueOHast iuTeparypa (B T.4. CJIOBapH):
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1. buonorus. OOmast 6uonorusi (6a3oBbiii ypoBenb) E.A. Kpukcynon, A.A.
Kamencknii, 2016

2. [IlvakuHa — 5-¢ u3d. nmepepad. u pomn. — M.: U3narensctBo FOpaiit, 2017. —
319¢. — Cepus: IlpodheccuonanpHoe 0Opa3oBaHueE.

B) IIepeYeHb YUeOHO-METOUYECKOTO 00ECTICUEHUS:

1.  YuebGHo-MeToaMueckoe nocoOue Mo BBIMOIHEHUIO pedepaToB, T0KIaI0B,
WHJUBUYaTbHBIX MTpoeKToB Mo ydeOHou aucuurumne OVYIL.O8 «buomorus» mno
npodeccun 23.01.17 Macrep 1o peMOHTY U 00CITyKUBAaHUIO aBTOMOOMIIEH

2. ') HHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karagor skojormdeckux cadToB). Www.ecoculture.ru
(CaiiT 9KOJIOrMYECKOro MPOCBEIICHHUS).

2.www.ecocommunity.ru  (MuadopMannoHHBIA CalT, OCBEINAIOIMIUN TPOOIEMBI

skojoruu Poccun).

1) DJIEKTPOHHO-OUOINOTCUHBIC CUCTEMBI:

1. KoncrantunoB B. M., Pe3zanoB A. I'., ®aneesa E. O. buonorusi: yueOHUK 115
CTyI. YUpexjaeHui cpen. npod. odpaszoBanus / mog pea. B. M. Koncrantunosa. — M.,

2017 https://academia-moscow.ru/reader/?1d=211746

DKOJIOTMYECKHE OCHOBBI MHpUpoAomonb3oBanusi, KoHcrantuHoB B.M., UYemnmze
10.5.17-¢ u3l., crep. U3/1aHNE 2017r. http://whttps://www.academia-

moscow.ru/reader/?1d=293443

s npenonaBaresien

1. O6 obpazoBanuu B Poccuiickoit @eaepanuu: Genep. 3akod ot 29.12.2012 Ne273-
@3 (B pen. Denepanbubix 3akoHOB OT 07.05.2013 Ne99-D3, ot 07.06.2013 Nel120-D3, ot
02.07.2013 Nel70-®3, ot 23.07.2013 Ne203-®3, ot 25.11.2013 Ne 317-03, ot 03.02.2014
Nel1-®@3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 Ne84-®3, ot 27.05.2014 Nel35-®3, ot
04.06.2014 Nel48-®3, c u3M., BHeceHHbIMH DenepanbHbiM 3aKkoHOM OT 04.06.2014
Nel45-®3, B pen.ot 03.07.2016, ¢ uzm. ot 19.12.2016)

2.Ilpuka3z Munuctepcta odpazoBanust 1 Hayku PD ot 31 nexadbps 2015 r. Nel578
«O BHEceHUH U3MEHEHHH B (efiepalbHbIi rOCYAapCTBEHHbIM 00pa30BaTEIbHbIM CTaHAAPT

CpemHero oOmero oopa3oBaHus, YTBEPKAECHHBIN MprUKa3oM MuHuCTEpCTBa 00pa30BaHUS
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u Hayku Poccuiickoit @enepannu ot 17 mast 2012r. Ne413».

3. IlpumepHass ocHOBHasi oOpa3oBaTelbHas IMporpaMma CpeIHEero OOIIEro

oOpa3oBaHusi,  OAOOpEeHHas

perieHueM

benepaibHOrO

y4€0HO-METOJUYECKOTO

o0BeAMHEHUS TI0 001IeMy 00pa3oBaHuIO (MPOTOKOJ OT 28 utoHsa 2016r. Ne2/16-3)

11. OCOBEHHOCTHY OPTAHU3AIINY OBYUYEHUS IO YYEBHON
JAUCHUIIJIMHE 1151 UTHBAJIM1OB U JIML] C O'PAHUYEHHBIMUA
BO3MOXHOCTAMU 3/JOPOBbA

I[J'I}I o6y11a10m1/1xc;1 N3 YnCjla THBAJIMAOB M JIMI C OIrPaHUYCHHBIMHA BO3MOKHOCTAMU

310pOBbsl Ha OCHOBAaHUA IMCbBMCHHOI'O 3asBJICHUS yqe6Ha;1 JUCIHHITIIMHA «buomorus»

PCAINIYETCA C YUCTOM 0COOCHHOCTEH HCI/IXO(I)I/ISI/I‘IGCKOFO Pa3BUTHA, WHAUBUAYAJIbHBIX

BO3MOKHOCTEU M COCTOSIHUS 3/I0POBbS (J]aiee — MHAUBHUIYaJIbHBIX OCOOCHHOCTEHN )

12. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM

JAUNCHUIIIMHBI

Pe3yabTarsl 00yueHust

Kpurepum oueHku

MeToAbI OLIEHKH

B pesynpTaTe OCBOEHUS AMCUUILIAHBI

o0yuaromuiics JOJDKEH
HPOAEMOHCTPUPOBATH NnpeAMeTHbIe
pe3yJbTaThl:

-c(hOpMHUPOBAHHOCTH TPEACTABICHUN O
LEJTOCTHON COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHHE MHPA, O TPUPOJIE KaK
€IMHOM  IeIOCTHOM  CHCTEMeE, 0
B3aUMOCBSI3U 4YEJIOBEKA, NIPUPOABl M
o011ecTBa; 0 IIPOCTPAHCTBEHHO-
BpPEMEHHBIX MaciiTabax BceneHHoit;

- BIAJCHWE 3HAHUSIMH O Hauboiee
BAJKHBIX OTKPBITUSIX U JOCTUXKEHUSIX B
00J1acT €CTECTBO3HAHMSI, TTOBJIUSABIINX

Ha DBOJIOLHMIO TMPEACTAaBIEHUH O
NPUPOJE, HA pA3BUTUE TEXHHUKH W
TEXHOJIOTHii;

-chopMUPOBAaHHOCTH yMEHUs
IPUMEHSITh €CTECTBEHHO-HAYYHbIC
3HAHUS TSI OOBSICHEHHS OKPY>KaFOIINX
SABIICHUI,  COXpaHEHHWS  370pPOBbS,
obecrieueHust 0e30macHOCTH
YKU3HENIeATEIIbHOCTH, OepexHOro
OTHOILICHUS K PHUPOJIE,

padOHAJIBHOTO TIPUPOAOII0JIb30BAHNS,

Ouenka «OTIUYHO» OTBETHI Ha
MOCTaBJIEHHbIE BOMPOCHI U3JIararoTCst
JIOTUYHO, TIOCJENOBAaTeIbHO M He
TpeOyIoT JIOTIOJIHUTENbHBIX
nosicieHui. [lomHO packpbIBarOTCS
MPUYUHHO-CJICICTBEHHbBIE CBSI3U
MEXIYy SBJICHUSIMH € COOBITHSIMHU.
JlenatoTcss 0OOCHOBAHHBIE BBIBOJBI.

JleMOHCTpUPYIOTCS riryookue
3HaHHMs  0a30BbIX  HOPMAaTHUBHO-
npaBoBbIX akToB. CoOmonarorcs
HOPMBI JIMTEPATYPHOU PEUN.

Onenka «Xopowmo» OTBETHl Ha
IIOCTaBJICHHbBIE BOIIPOCHI U3JIaratoTCs
CHCTEMAaTU3UPOBAHO U
IIOCJIEIOBATEIBHO. bazoBeie
HOpPMaTHUBHO-IIPABOBBIE aKTbI

HCIIOJIB3YIOTCA, HO B HEJOCTATOYHOM

oobemMe. Marepuan  m3Jjaraercs
YBEPEHHO. PacKpBITBI NPHUYUHHO-
CIIE/ICTBEHHbIE CBSI3U MEXy
SIBIICHUSIMU " COOBITHSIMH.
JlemoHCTpUpyeTCs YMEHHE
aHAJNIM3UPOBATh MaTepual, OIHAKO
HE BCE BBIBO/IBI HOCAT

Texymmii KOHTPOJIb
(ycTHbII u
MUCBbMEHHBIA  OMPOC,
MPAKTUKO-
OpUEHTHUPOBAHHOE
3a/1aHue, JOKIAI,
COOOIIIEHHE, OTYET).
DKCrepTHasl OLIEHKa I10
kputepusM  Tekyumin
KOHTPOJIb
(TecTpoBaHue,
JIOMAIIIHUE
HaOJIFOIeHUSI u
UCCIIEIOBAHHUSI, OTYET).
dopMann30BaHHOE
HaOJII0IeHNe 3a
MCII0JIb30BAaHUEM
3HaHUH W YMEHHH B
MPaKTUUECKOU
JesITeIbHOCTH.
DKcrepTHas OIeHKa 1o
KpUTEpHUSAM DK3aMeH
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a TaKXe BBITTOJIHEHUS POJIM TPaMOTHOI'0
oTpeOuTeNS;

-chopMUPOBAaHHOCTh MPEICTaBICHUN O
HAay4YHOM METOJI€ TIO3HAHUS MPUPOABI 1
CpencTBax M3y4YeHUS Meramupa,
MakpoMHUpa U MHUKPOMHpA; BJaJcHHE
npuéMamu €CTECTBEHHO-HAYYHBIX
HaOII0IeHNH, ONBITOB MCCIEI0BAHNI U
OIICHKU JTOCTOBEPHOCTH TOJIYYCHHBIX
pe3yJIbTaTOB;

-BlIaJICHUE TOHSTUNHBIM
€CTECTBEHHBIX HAyK, I1O3BOJISIOUIUM
Mo3HAaBaTh ~ MHpP, y4acTBOBaTh B
JTUCKYCCHUSIX TIO €CTECTBEHHO-HAyYHBIM
BOIIpOCaM, HKCHOJIb30BaTh Pa3IUYHBIE

arnmapaToM

HCTOYHUKHU uHpopmaruu I
MOJATOTOBKH  COOCTBEHHBIX  padorT,
KPUTHY €CKU OTHOCHTBHCS
K coobmenusim  CMMU, conepkanmm
Hay4HYIO UH(pOpMaLIHIO

(GbOpMUPOBAaHHOCTh YMEHHM MOHUMATH
3HAYUMOCTh €CTECTBEHHO-HAYYHOI'O
3HaHUS s KaXJA0ro  4YeloBeKa,
HE3aBHUCUMO OT €ro npoheccruoHalIbHOMI

JESITeIbHOCTH, pa3inyaTh (akTbl H
OLIEHKH,  CpaBHUBaTb  OLIEHOYHBIE
BBIBOJBI, BHUACTh HUX  CBS3b  C
KPUTEpUSMH  OLEHOK U CBA3b

KPUTEPUEB C ONPEAEIEHHON CHUCTEMOM
LIEHHOCTEH.

apryMeHTHPOBaHHBIN U
JI0Ka3aTEJIbHbIN Xapakrep.
CobmonaroTes HOPMBI
JUTEPATYPHOU pEUH.

Onenka «Y IOBJIETBOPUTEIILHO
JIOIy CKarOTCsl HapyLICHUs B
MIOCJIEIOBATEIbHOCTH  U3JI0KEHUS.
Nmerorcs YIIOMUHAHUSA 00
OTAENbHBIX 0a30BbIX HOPMATHBHO-
MIpaBOBBIX aKTax. Henonxo
pacKpbIBalOTCA IPUYUHHO-
CIICZICTBEHHbIE CBSI3U MEXay
SIBJIICHUSIMU U COOBITUSAMH.
JIeMOHCTPUPYIOTCS TOBEPXHOCTHBIE
3HaHMA  BOIpoca, C  TPYAOM
pelmaroTcs  KOHKPETHBIE — 3aJauM.
NmetoTcst 3aTpyIHEHMSI C BBIBOJAMH.
JlomyckaroTcsi HapyleHHsT HOpM
JUTEPATYPHOU PEUH.

Onenka «HeynoBieTBopuTEIbHOY
Marepuan U3J1araercs
HeIocJie0BaTeIbHO, COMBYMBO, HE
MPEeJICTABIISIET OnpeeeHHOU
CHUCTEMbl 3HAaHUN M0 JUCLUILIMHE.
He  packpbBaroTCsi  IpPUYHMHHO-
CIJIEZICTBEHHbIE CBSI3U MEX1y
SABIICHUSIMU M coOblTusiMu. He
IPOBOAMUTCA  aHaiuu3.  BbIBOABI
OTCYTCTBYIOT. OTBeTbI Ha
JIOTIOJIHUTEIIbHbIE BOIIPOCHI
oTCyTCTBYIOT. MMeroTcs 3ameTHbie

HapylIeHUuss HOPM JIMTEPaTypHOU

peun.
MeTanpeIMeTHbIe pe3yJbTaThl: - JeMoHcTpauus cnocobHocteir k | [Ipaktuueckue
-OBJIaJICHUE YMEHUSMU M HaBBIKAMU | yUeOHO-IIO3HABATEIbHOM U | 3aHATHS, CEeMMHAPBI
pa3NIMYHBIX BHUAOB I103HABATEJIbHOM | IPOEKTHOM AEATEIbHOCTH y4eOHO-IIPaKTUUECKU e
JESITeIbHOCTU ISl W3Y4YEHUs Pas3HbIX | - HCII0JIb30BAHUE pa3IMyYHbIX | KOH(epeHuH,
CTOPOH OKPY’KaIOIEro €CTECTBEHHOIO | METOJIOB PELIEHHUS MPaKTHUYECKUX | KOHKYPCHI,
MUDpa; 3a/la4;- MCIOJIb30BAHUE PA3IUYHBIX | OMUMITHAIBI,
— TMpPUMEHEHHE OCHOBHBIX METOJOB | PECYpCOB TSt JTOCTHKEHHSI | HAOIIIOIeHHE 3a
no3HaHus  (HaOJIOAEHMS, HAYYHOTO | MOCTABJIEHHBIX IIeJei - HaBbIKAMU paboOTHl B
HKCIEPUMEHTA) JUTS M3Y4YEHUS | IEMOHCTpALMsl ~ CIOCOOHOCTEH K | TJI00aNbHBIX,
pas3IUYHBIX CTOPOH | y4eOHO-HCCIIe10BaTeNbCKON U | KOPIOPAaTUBHBIX U
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, C | IPOEKTHOM J1€ATEIbHOCTH; JIOKaJIbHBIX
KOTOPBIMH BO3HHUKAeT HEOOXOIWMOCTH | - M CIIO0JIb30BAHUE pa3nMYHbIX | HHPOPMALIMOHHBIX
CTAJIKUBaTbCI B MPO(ECCHOHANBHOW | CPENCTB M METOIOB MPU PEANU3AlNH | CETAX, HAyYHBIX
chepe; CBOMX HMJICH M TPAKTHYCCKUX 3a7ad | OnOImoTeKax
— YMEHHE OIpeNeNsaTh IeNd U 33/Ja4yu | B IpodecCHOoHaNIbHOMI chepe pa3IMYHBIX
JeSITEIbHOCTH, BBIOMPATh cpefcTBa IS | -3¢ (PeKTUBHBIN MOMCK HEOOXOIUMOM | OpraHu3alnun
UX JOCTUKEHUS Ha IPAKTHKE; uHpopMauy; pe3yJbTaThl
— YMEHHE HCIIOJIb30BaTh PA3JIUYHbIE | -UCIOJIb30BAHUE pa3IMYHBIX | HaOMIOIEHUI 3a
VCTOYHHMKHI JUISI MOJIy4CHHSI | ICTOYHUKOB MH(OPMAINH, BKIIIOYAsl | AEATEILHOCTBIO
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€CTeCTBEHHOHAYYHOH HWH(OPMALMK | | SIEKTPOHHBIE; o0yyaroierocs B
OLICHUBAaTh €€ JIOCTOBEPHOCTh [l | -IIEMOHCTpaIus CocoOHOCTH | Tpoliecce OCBOECHUS
JIOCTKEHUSI TIOCTaBJICHHBIX II€JeH W | CAMOCTOSITENIBHO HCIIOJIb30BaTh U | 00pa30oBaTEIbHOU
3a/1a4; KPUTUYECKH  OILICHUBATH IPOrpaMMBbl
HE00XO0ANMYI0 HH(DOPMAIIHIO JIJIS
BBITIOJTHEHHUS MOCTaBJIEHHBIX
y4eOHBIX 3a/1a4;
-IIEMOHCTpAIHS CIIOCOOHOCTH
CaMOCTOATENILHO aHAM3UPOBATh H
MIPENICTABIIATh HEOOXOANMYIO
uHpopmamuio s BBITIOJTHCHHS
MOCTABICHHBIX  Y4eOHBIX  3a7ad-
caMOaHaJn3 u KOpPEKIHUs
pe3yabTaTOB COOCTBEHHON pPalOTHI,
UHTEPIPETUPOBAHHE
JIMYHOCTHBbIE pe3yabTaThl | - MPOSBIIEHUE I'pa)KJIaHCTBEHHOCTH, | HaOmonenue 3a
--yCTOMYMBBIA HMHTEpEC K HCTOPHHM U | MaTpUOTH3MAa; JEeSITENIbHOCTBIO
JOCTHKECHUSIM B o0yacTu | - 3HAHWE HCTOPUU CBOEH CTpaHbl, | 00yyarolerocs B
€CTECTBEHHBIX HAaYK, YyBCTBO T'OPIOCTH | TOCTUKEHHM OTEUYECTBEHHBIX | Tpollecce OCBOEHUS
3a pOCCUICKHE €CTECTBEHHBIE HAYKU; YUYEHBIX; o0pa3oBaTenbHOI
— TOTOBHOCTh K  TMPOJOJDKCHHIO | - MPOSBJIICEHNE aKTUBHOM JKU3HEHHOM | MPOrpamMMBbl
o0Opa3oBaHusl, IIOBBIIICHUIO | ITO3HIUH;
KBaJTM(PUKALTUH B n30paHHOM | - JEMOHCTpalMs TOTOBHOCTH K
npoecCHOHANILHON  ACSITEIBPHOCTH C | CAMOCTOSITCIIBHOM, TBOPUYECKOI
UCMOJb30BAaHUEM 3HAHMK B 00OJACTH | IEATEIBbHOCTH;
€CTECTBEHHBIX HAYK; - CO3HATEJIbHOE OTHOIICHHE K
— 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTH | MPOJIOJDKEHUIO 00pa30BaHUs
KOMIIETEHIIUH B 00JIACTH €CTECTBEHHBIX | -IEMOHCTPAIIHS chopmupo-
HAayK Uil 4YeloBeKa U 0O0IecTBa, | BAHHOCTH MHPOBO33pEHUS,
yMeHue HCIIOJIb30BaTh | OTBEYAIOIIErO COBPEMEHHBIM
TEXHOJIOTUYECKHE  JIOCTM)KEHUSI B | peausim;
o0jmacT XUMUM © OWOJOTMHM IS | -  JEMOHCTpalmMsi  WHTepeca K
TTOBBIMICHUS COOCTBEHHOT'O | IOCTH)KCHHEM €CTECTBEHHBIX HAYK
WHTEJUIEKTYaJIbHOTO pa3BUTHS B
BbIOpaHHON npoeccuoHaIbHON
JeSITEbHOCTH;
- yMeHHue MPOAHAU3UPOBATD
TEXHOTEHHBIE MOCJIEICTBHS TSt
OKpYXarolied cpeabl, OBITOBOM U
MPOM3BOACTBEHH O JesITeNIbHOCTU
YeJI0BEKa;
- TOTOBHOCTh CaMOCTOSITEIIbHO
100BIBATH HOBBIE TUTSt cebst
€CTECTBEHHOHAYYHBIE 3HAHUS c

MCI0JIb30BAaHUEM ISl 3TOr'0 IOCTYIHbBIX
HMCTOYHUKOB HH(POPMAIIHH;

- yMeHue YIpaBJIATh cBOEH
MMO3HABATEIHLHOMH eATeILHOCTBIO,
MIPOBOJIUTH CaMOOIICHKY YPOBHS
COOCTBEHHOI'0 MHTEJUIEKTYaJIbHOIO
pa3BUTHS;

- yMEHHE BBICTPANBATh
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KOHCTPYKTHBHBIC B3aHMOOTHOIICHUS B
KOMaHJIe¢ 10 PEIICHHI0 OOIIMX 3a/1a4 B
00J1aCTH €CTEeCTBO3HAHUS;
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