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1. HOSICHUTEJIBHASA 3ATIIUCKA

1.1. O6sacts npumenenns pa6ogeil nporpamMmsr

Pabouas nporpamma oGuieoGpazoBaTenbHOM yaeOHON AUCHUMITHEE! ECTCCTBOZHANME
ABJISCTCA HaCThIO MPOrPaMMBbl MOATOTOBKH CHEMATHCTOB cpeaunero 3seHa (ganee [IICC3) B
cootsercTBHH ¢ PI'OC mo cnemmansroctsm CIIO coumanbHO-3KOHOMHYECKOTO podus,
peanusyeMbIX B AKaIeMHH.

1.2. HopmaTtasnasn 6asa pis paspaGorku paGoyeii mporpaMmoi:

Pabouan nporpamma paszpaborana Ha ocHOBe

° DejIepabHOTO roCY/IAPCTBEHHOIO 0GPAasOBATENFHOTO CTAHAPTA CPELHErO OBIIEero
obpasoBausi, YTBEpXKIEHHOTO MpHKasoM MuHuCTEpCTRA 0o0paszoBaHus M  HAyKH
Poccuiickoit ®enepanmu ot 17 mast 2012 r. No 413;

o PexoMmeHJaUMH 1O OPraHU3aldH MOTYYEHHS! CPEAHEr0 OOLIEro o0pa3oBaHust B
Ipezenax — OCBOCHMA  O0OpasOBATENBHBIX  IIPOTPAMM  CPEAHEr0  HPOdeCCHOHATLHOTO
0bpasoBanus Ha 6ase OCHOBHOTO 06LIEro OGPA3OBAHHS ¢ YIETOM TpeboBannii OegepanbHBIX
TOCYAApPCTBEHHBIX ~ 0DpA3OBATC/NbHBIX —CTAHJAPTOB M IHONy4aemol mpodeccd  wmm
CICUHAILHOCTH  CPEJIHEr0  MPOYECCHOHATBHOrO 0o0pasoBanus (muckMo Jlenmapramenta
FOCY/IapCTBEHHOH IOMUTHKH B cepe MOAroTOBKH pabouMX KagpoB M JOMONHHTEILHOTO
npogeccronanbHoro obpazosanus ot 17.03.2015 Ne 06-259);

o IlpumepHol nporpamMMbl 10 JMCHMILIMHE, peKOMEHmoBaHHOM ®TAY OUPO B
KauecTBe TMPUMEPHOH NPOTPaMMbI Ul PealM3allHH  OCHOBHON MpOdecCHOHAILHOM
obpasoBarensholi mporpammbl  CIIO wa Gase ocrHOBHOTO o0BmIEro oOpazosanus ¢
[ojyIeHnem cpeanero obmero obpasosanus mporokon Ne 3 or 21 mroms 2015 r., per Ne

374 penensuu 0123 uromst 2015 r. ®IAY 2OHPOy,

* Ilporpamm moziroroke crienuanucTos cpeanero 3sena CITB TBIIOY AYIClull

1.3. Hexn y4yeOuoil qucnunanab:

Coneprxanue mporpammsl «EcTecTBo3HAHKE HaIpaBlICHO HA JOCTHIKEHUE CIICAYIOMIHX
OCHOBHBIX IieJIeid:

°* OCBOCHHME 3HAHWH O COBPEMEHHOM €CTECTBCHHO-HAYYHOH KapTHHE MUpa B METOax
CCTCCTBCHHBIX HAyK; 3HAKOMCTBO C HauOOJiee BAKHBIMM HJIESIMH W JOCTHKCHHSIMH
CCTCCTBO3HAHMS, OKa3aBIIMMH ONPEJENAIONEe BIUAHHC HA pa3BHTHE TEXHHKH M
TEXHOJIOI'HH;

°¢ OBJAJICHHE YMEHUAMH NPUMEHATL TOIYUEHHBIE 3HAHWUS 1718 OOBACHEHUS SIBIICHUI

OKpYXalolero ~ MMpa,  BOCHPHATHA  MH(OPMAIMH  CCTECTBEHHO-HAYYHOTO U
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MPO(ECCHOHATEHO 3HAUMMOTO COJICPYKAHMS; PA3BATHE HHTE/ICKTYAIbHBIX, TBOPUYECKHX
CIIOCOOHOCTEH M KPUTHYECKOTO MBIINICHAS B XOJe NPOBEACHHUS  ITPOCTEHIIHX
MCCNIEIOBANMH, aHATH3A ABJIECHHH, BOCIPHUATHA W MHTEPIPETALH CCTECTBEHHO-HAYYHOM
uH(popmanmu,

** BOCHHTAHHE YOCKICHHOCTH B BO3MOMXKHOCTH [103HAHMS 3aKOHHOMN [IPUPOJLI M
MCIIO/b30BAHUA  JIOCTHIKCHUH €CTECTBEHHBIX HAYK JUIA PasBHTHS [MBUIM3ALMH U
ITOBBIIIEHHS Ka4eCTRA JKU3HH;

°¢ HNPUMCHCHHE €CTCCTBCHHO-HAYYHBIX 3HAHUN B NPOQECCHOHANLHON ACATE/ILHOCTH 1
NIOBCETHEBHOM >KM3HM JUIsl 00ecrededus 6e30macHoCTH KU3HE/IEATENLHOCTH; IPaMOTHOTO
HCIIOILb30BAHUS COBPEMCHHBIX TEXHOINOIMH; OXPaHbI 3/[0POBbS, OKPYKAIOIIEH CPejIbL.

s ¢(hOPMHPOBAHHOCTH NpPEJICTaBICHH I 0 LIENOCTHO#M COBpPEMEHHO¥H
CCTECTBCHHOHAYYHOH KapTHHE MMpa, O MPUPOAE KaK CAHHOW LEIOCTHOMN CHCTEME, O
B3aMMOCBA3H  HEJIOBCKA, MNPUPOJbI M OOINECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
maciurabax Beenennoit;

°® BIIAJICHAHE 3HAHMAMH O HamOOJIEe BaJKHBIX OTKPHITHSX H JIOCTHIKCHUSX B OOJIACTH
CCTCCTBOSHAHMS, NOBIMABIIMX HA DBOJIOLMIO NPE/ACTABNCHHUN O NPHPONE, HA DPA3BHTHE
TEeXHHUKH U TEXHOJIOTHH; |

** C)OPMHPOBAHHOCTE YMEHMS NPHMEHSTE €CTECTBCHHOHAYYHEIE 3HAHMS  JUIs
OOBACHEHHS OKPYIKAIOIIUX SIBACHUH, COXPAHCHHSI 3IOPOBLA, obecredeHns Oe30MacHOCTH
KUBHEJCATENLHOCTH, — OCpPEeXKHOr0  OTHOINGHHSA K OPUPOJE,  PALMOHAIILHOIO
[IPAPOIIONONIE30BAHUS, & TAKIKE BBIIOIHEHHS POJIY IPAMOTHOIO OTPeOHTEIS;

*° C(POPMHPOBAHHOCTE TPEICTABICHHN O Hay4yHOM METOJie MO3HaHUS TPUPOILI H
CPCACTBAX M3YHCHHSl METamHpa, MakpoMHpa M MHKPOMHDa; BIAJEHHE MpHeMamu
CCTECTBEHHOHAYYHBIX HAOJIONCHUH, OIBITOB HCCNENOBAHUN H OIEHKH JOCTOBEPHOCTH
MOIYYEHHBIX PE3YIILTATOB;

*¢ BIIQJICHAC NOHSTHUHBIM AlapaToM €CTCCTBEHHBIX HAYK, [O3BOJISIONMM MTO3HABATE
MHp, YHaCTBOBATL B JIMCKYCCHSIX II0 E€CTECTBEHHOHAYYHBIM BONPOCAM, WCIOIb30BATH
PasTMYHBIE HCTOYHUKHM HHGOPMAIMH JUIS [IOJIFOTOBKH COOCTBEHHBIX paboT, KpUTHYECKH
OTHOCHUTLCH K coobuiernsim CMMU, coziepiammum Hayunyio nHGOpMaLHIO;

*¢ c)OPMHPOBAHHOCTE YMEHHH TIOHUMATEH 3HAYUMOCTD CCTECTBEHHOHAYYHOTO 3HAHUSA
AJISL K&KIOTO 1eIOBEKA, HE3ABUCHMO OT €T0 NPO(ECCHOHATBHON eI TEILHOCTH, paznuyarh
(GaKThI ¥ OLCHKH, CPABHUBATE OLIEHOYHBIC BBLIBOJIBI, BUJIETh UX CBA3h C KPUTEPHIMH OLICHOK

¥ CBA3E KPHUTCPHEB C OIPEC/IEICHHON CUCTEMOM LIEHHOCTCH.



2. OBLIASI XAPAKTEPUCTUKA YUEBHON JAMCLMILIMHLI

«ECTECTBO3HAHWE>»
Jucnunmna EcrectBosnanue otHOCHTCS K peMeTHOR obmacti EcrecTBennbie Haykn
Hna  IHICC3  conmanbsHO-IKOHOMUYECKOTO npoduns JHCIHIIIMHA  SIBIIAETCS
6azoBoii.
EcrecTBosHaHMe — Hayka O SBIEHMSX M 3aKOHAX npupoyiel.  CoBpeMeHHOE

CCTCCTBOSHANME BKIIIOYACT MHOXCCTBO €CTECTBEHHO-HAYUHLIX OTpaciei, M3 KOTOpbHIX
Hanbollee BANHBIMH ABISIOTCH (PU3MKa, XUMHSL U 6uonorua. OHO OXBATHIBAET LIHPOKUH
CICKTP BONIPOCOB O pa3sHOOOPasHBIX CBOHCTBAX OOLEKTOB MPHPO/IBI, KOTOpBIE MOIKHO
paccMaTpUBATh Kak €IHHOE 1IENOE.

LcTecTBeHHO-HaYYHbIE 3HANMS, OCHOBAHHBIE HA HUX TEXHOIOIHY (hOpPMHUPYIOT HOBBIH
o0pas xu3HM. BbicOK0OGPa3OBaHHEIM UCNOBEK HE MOXKET IHMCTaHIIMPOBATECS  OT
(hyHIaAMEHTANEHBIX 3HAHKH 06 OKpPYKAOIIEM MHUDE, HE PHCKYS 0Ka3aThesl OECIOMOIIHBIM B
npodeccuonanbHoll aestensHocTd. J06oe MepenekTHBHOE HalpaBIeHUE JICATCIILHOCTH
HCJIOBCKA MPAMO WM KOCBCHHO CBS3aHO C HOBOW MATEPHAILHOM 0a30if M HOBBIMH
TEXHOJIOTHSIMH, U 3HAHME UX CCTCCTBEHHO-HAYYHOH CYITHOCTH — 3aKOH yCIIexa.

EcrecTsosnanme —  HeoThemieMas — cOCTABISIOMAS KyIBTYpbl:  OHpEeiss
MUPOBO33PCHUC YEIIOBCKA, OHO NPOHUKACT H B IYMAHUTAPHYIO cepy, U B OBIECTBEHHYIO
KM3HB. PalHOHaNILHBIT CCTECTBEHHO-HAYUHBIH METOJ, cOpMMpPOBABINHHCS B paMKax
CCTCCTBCHHBIX HAYyK, 00pasyer €CTECTBEHHO-HAYYHYIO KAPTHHY MHpA, HEKOE obpazHo-
¢uirocodckoe 0600IEHNE HAYIHBIX 3HAHMIIA.

OcHoBy ecTecTBO3HAHHS IpesCTaBIsIET (PHIUKA — Hayka O IIPHPOJE, H3YdYarolas
Hanboee Ba)KHBIC SBIEHHA, 3aKOHHI M CBOHCTBA MaTepHaNLHOro Mupa. B dusmxe
YCTaHABIMBAIOTCS YHHBEPCANBHBIC 3aKOHbI, CHPABENHBOCTD KOTOPLIX MOXTBEPIK/IACTCS He
TOIILKO B 3CMHBIX YCTIOBUAX M B OKOJIO3EMHBIX IIPOCTPAHCTBAX, HO ¥ BO Beeil Beenennoii. B
9TOM 3aKIIOYACTCS OJMH M3 CYIIECTBCHHBIX NPH3HAKOB (DH3HKK KaK (YHIaMEHTAIBHOIM
HayKd. Pusnka 3aHHMaeT 0cob0E MECTO CPE/IH ECTECTBEHHBIX HayK, [I03TOMY €€ IIPHHSTO
CYHTATH JIAJIEPOM CCTECTBO3HAHHSL.

EcrecTro3nanme xak Hayka o SBICHHSX W 3aKOHAX MPUPOJIbI BKIIOYAET TAKXKE OJHY H3
BOXHEHIMX OTpac/ieldl — XUMHIO.

XuMHSL — Hayka O BELIECTBAX, HMX COCTABE, CTPOCHHMH, CBOHCTBAX, Mpoleccax
MPEBPALICHHS, HCIIONL30BAHUU 3aKOHOB XHMUH B NPAKTHYCCKOH JESTENBHOCTH JNOJEH, B
CO3/IaHMH HOBBIX MaTCPUAIIOB.

Bronorus — cocrasuas €acts ecrectsosnanus. DTo Hayka O >XHMBOH npupome. Ona

H3y4Jaer paCTHTeHbHBﬁ;}, JKABOTHBIA MHDP WU 4E€JIOBEKA, HCITONIB3YA KaK COOCTBEHHBIE MCTOJEL,
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TaK W METOALI JPYIUX HAYK, B YACTHOCTH (M3WKH, XMMHH U MaTEeMATHKH: HAGITIOIEHNS,
OKCHCPUMCHTBI, HCCIC0BAHUS C IMOMOLIBID CBETOBOTO ¥ SIIEKTPOHHOIO MHKPOCKOIA,
00paboTKy CTATHCTHYECKHX NAHHLIX METOJAMH MATEMATHHYCCKOH CTATHCTHKH W Zp.
bronorus BEIBIISET 3aKOHOMEPHOCTH, [PACYIIHE JKU3HH BO BCEX €€ NPOSBICHUIX, B TOM
HMCIie 0OMEH BELIECTB, POCT, PA3MHOIKEHHE, HAC/IE/[CTBEHHOCTS, H3MEHIHBOCTh, SBOJTIOIIHIO
| Jp.

B mpodeccuonansupx 00pazoBaTe/bHbIX OpraHu3aIusX, PEeATU3YIOKX
00pasoBaTeNbHYI0 TNPOrpaMMy CpPEOHEro OBIEero o6pazoBaHHS B NpeJieNlax OCBOCHHUS
[IICC3 CIIO na 6a3e ocHOBHOrO 00MEro 06pa3OBaHHS, H3YUAETCS HHTETPAPOBAHHAS
yuebnas mucumnneHa «ECTecTBO3HAHMEY, BKIIOYAIOIIAs TPH pasjena, oOmamarolme
OTHOCHTCJIBHOH ~ CaMOCTOSTENbHOCTEIO M LENIOCTHOCTBI0 —  «Dm3ukay, «Xumusy,
«bumonorusi» — Y0 He HapyU@AeT NPUBEUHYIO JIOTHKY  €CTECTBEHHO-HAYIHOIO
00pa3oBaHus 00YYAIOMIHXCA.

Ilpu ocsoennn cnennansrocreit CIIO conUAbHO-IKOHOMUYECKOTO 1 CYMaHUTAPHOTO
npounel npodecCHOHANLHOTO 06PA3ZOBAHMUS ECTECTBO3HAHUE u3yyaercss Ha 0Oa3oBoM
ypoBae OI'OC cpennero obuiero 00pa3oBaHHs ¢ Y4eTOM CHELMPHUKA OCBanBaeMoit
upod)eccuy WM CHEHHATLHOCTH.

B mpouecce peammsanmm copmepiarnus ydeGHON mucnmrumubl «BCTeCTBOZHAHHEY
3HAYUMO n3ydenue pasjiena «Pusnkay, KOTOPBIH BHOCHT CYILECTBEHHBIH BKIA B CHCTEMY
3HaHMH 00 OKxpyskaiomem Mupe. DTOT pasien ABIETCs CHCTEMOOOPA3YIOMIAM [UTs JIPYTHUX
paszenos y4eGHOH MMCHMIUIMHBL, ITOCKOJIBKY (H3MUCCKHE 3aKOHBI JIGHAT B OCHOBE
COJEPIKaHMsl KYPCOB XUMMHM W OHOJIOTHH.

Ilpy wm3ydenunm y4eOHOro Marepuana MO XUMHU U OHOJOTHH 1enecoobpazHo
AKUEHTUPOBATL BHUMAHMC OOYy4arOUMXCS Ha JKU3HEHHO BAXKHBIX OOBEKTAX NPUPOIHI
opranusMe uenoseka. Jto  rujpocdepa, armochepa 1 Ouocdepa,  KOTOpBIE
PacCMaTPUBAIOTCA ¢ TOYKHM 3PECHHS XMMHYCCKHMX COCTABOB M CBONCTB, WX 3HAYEHMS Ui

IKUBHENEITENIBHOCTH OIS,

3. MECTO YYEBHOH JUCHUATLINHELI B YYEBHOM IJIAHE

B yuebubx mmanax IIITCC3 aucuMiivHa BXOOUT B COCTAB 0b1e06pazoraTENLHOrO

y4eOHOTIO LHKNA.

®opmHupyeTCs B COCTABE JMCUMIUIMH 110 BBIGOPY W3 0GS3aTeIIbHBIX IIPEJIMETHBIX

obnacrei



O0beM yuedHOoM JHCHMIINALI W BHALI y4eOHoii padoTnI
KonmueeTso 9acor Ha ocBoenue yaeGHoH AHCHUILANEBL:
MaKCHMAallbHOH y4yeOnoil Harpysku obyuaroiuerocs 138 qacos, B Tom uncie:
obs3aTenbHOl ayIMTOPHON yueOHON Harpysku ofyuaromerocst 12 4acos;

CaMOCTOATENBHON paboThl 00y4yaromerocs 126 yaca.

By yuebnoii padorni O6bem gacos
MakcumanbHas ydeGHan Harpyska (scero) 198
Ob6s3arensHan ayauTopHas ydeGHasi HArpysKa (Bcero) 18

B TOM YHCIIE:

1abopaTOPHLIE 3AHITHS -

IIPAKTHYCCKUC 3aHSITHS 8

Camocronrensnas padora obyuarouerocs (Bcero) 180

Hrorosas arrecramus 8 Gpopme judPepeHIMPOBAHHOrO 3aueTa

4. PE3VJIBTATHI OCBOEHMS YYEBHOM TUCIHUATNIMHBI

OcBoenne copepixanus yuebnoil pucnmrummusl «EcTecTBOZHAHNEy o06ecneyUBacT
JOCTHXKEHHE 00YYAIOMMMHUCS CASAYIONIHX Pe3yILTATOR:

° JIUYHOCHHBIX:

JI1— ycTolH4uBRIil HHTEPEC K HCTOPHHE H OCTHIKCHUSIM B 0OIACTH €CTECTBEHHBIX HAYK,

TyBCTBO FOPIOCTH 38 POCCHHCKHE €CTECTBEHHBIE HAYKM;

JI2— TOTOBHOCTE K TNPOJOMKEHMIO OOPA3OBaHWS, MOBBLINEHUIO KBATHOHKALMK B
u3OpaHHO# TPO(ECCHOHANIBHON JEATENLHOCTH ¢ WCIONL3OBAHMEM 3HAHWH B 061acTH
CCTECTBCHHBIX HAYK;

JI3— oOBexTuBHOE OCO3HAHKE 3HAYAMOCTH KOMIICTEHIMH B OOJACTH CCTECTBEHHBIX
HayK JUTA 9eNloBeKa M OOINEeCTBa, YMEHHE WCIOMB30BaTh TEXHOJIOIMYECKUE JTOCTHUIKCHUS B
o0acTH (U3MKK, XUMHH, OWOJIOrUM JUIS IOBBIICHUS COBCTBEHHOIO VHTEIICKTYTLHOTO
pasBuTHs B BLIOpAHHO! NPO(ecCHOHATEHOMN e TEIbHOCTH;

JI4— ymenue npoananu3nporaTh TEXHOTCHHBIE [OCIIEACTBHS [l OKPYKalOmei cpesL,
OBITOBOM U IPOM3BOACTBEHHON NEATEILHOCTH YEIOBEKA,

JI5— roToBHOCTL CaMOCTOSTENBHO 100BIBATE HOBBIE MUl Ce0s ECTECTREHHO-HAYUHBIC

3HaHHWA C MCIIONL30BAHHEM JIJIS 2TOT0 JOCTYIIHBIX UCTOUHHUKOB HHQ)OPM&HHH;




JI6—  ymenue ynpaBmsAThL CBOEH 1103HABATENBHOM  IESTENBHOCTHIO, [IPOBOJIATH
CAMOOIICHKY YPOBHS COOCTBEHHOTO HHTEILIEKTYAILHOIO PA3BUTHS,

JI7— ymenue BBICTpaMBaTh KOHCTPYKTHBHBIC B3aWMOOTHOLUEHMS B KOMAHIE TIO
PEIICHHUIO O0IMKX 33729 B 00JIACTH €CTECTBOZHAHMS

* MemanpeomMemmblx:

M1- oBnanenue YMEHHSAMM W HaBbIKAMH pa3IM4yHbLIX BH/AOB I[I03HABATEILHOM
ACSTCIBLHOCTY /sl H3Y4CHHUS PA3HBIX CTOPOH OKPYIKAOIEr0 ECTECTBEHHOTO MHPA;

M2— mnprMeHeHHE OCHOBHBIX MCTOZOB IO3HAHMA (HabJOXCHHS, HAYYHOTO
SKCTIEPHMEHTA) ISl U3yYEHHs PA3IHYHBIX CTOPOH ECTECTBEHHO-HAYUHON KAPTHHEL Mupa, ¢
KOTOPLIMH BO3HHKAET HEOOXOAMMOCTE CTAIKMBATBCS B IPOYECCHOHATLHOM chepe;

M3~ ymenue onpeaensTh LeNH A 3a/@4y JESTCTLHOCTH, BEIOHPATH cpejicTBa JIIS WX
JOCTHIKEHHS Ha IIPAKTUKE;

M4~ ymeHue HCHONB30BATH DPA3NMYHBIC HCTOYHHKH /IS IIONYYCHHS ECTECTBEHHO-
Hay9HOH HHOOPMALMM M OLEHHUBATEH €€ JOCTOBEPHOCTD JUIS JOCTYIKEHHS ITOCTABICHHBIX
nene#t u zagay;

° RPEOMEIHBIX:

[T1—= chopMUPOBaHHOCTE NPENCTARICHAN O MENOCTHOH COBPEMEHHOM E€CTECTBEHHO-
Hay4HOH KapTHHE MUpA, IPUPOJIE KAaK /IMHOM [EJOCTHOM CHCTEME, B3aHMOCBSI3H YeI0BeKa,
PYPO/IBI ¥ 0OIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacTabax BeereHHoi;

12— Bnajenyne 3HaHUAMK O HAHGONIEE BAXHBIX OTKPBITHSIX M HOCTHKEHHAX B OBIACTH
CCTECTBOSHAHMS, IOBIMSBIIAX HA 3BOJIOLMIO NPENCTABICHHH O IPUPOJE, HA pa3BUTHE
TEXHHKHA U TEXHOJIOTHIA;

[13— chopMHPOBAHHOCTS YMEHMS NPUMEHSTEH €CTeCTBEHHO-HAYYHbIC 3HAHHS IS
OOBSCHEHAS OKDYIKAIOUIMX SIBICHMH, COXPAHEHMS 3/(0POBbs, 0BECIICUEHHs BE30MACHOCTH
KUBHEJICATCIILHOCTH,  OEpexHOro  OTHOUICHHS K [pUPOJE,  PalHOHAILHOIO
IPHPOOIOIIB30BAHHS, & TAKIKE BBIIOJIHEHHS POJIM I'PAMOTHOI'O II0TPEGHUTENS;

114~ chopMHPOBAHHOCTS NPEJCTABICHTH O HAYYHOM METOJIE MO3HAHMS [IPUPOILI H
CPCACTBAX H3YYCHHs MEramupa, MakpOMHpa ¥ MUKPOMHDE; BIAJEHUE NpHEMaMy
€CTECTBEHHO-HAYYHLIX HAOMIONAEHNUH, OIBITOB, HCCHIENOBAHUN W OLEHKH JIOCTOBEPHOCTH
TIOJIYYEHHBIX PE3YJbTATOR;

II5— BnajeHue MOHATHHHBIM ANIIAPATOM ECTECTBEHHBIX HAYK, TIO3BOJISIOIIHAM
I03HaBaTk MHp, Y4acTBOBATL B JIHCKYCCUSIX [0 ECTGCTBEHHO-HAYYHBIM BOIPOCAM,
MCIIONB30BATL PASJIMIHBIC HCTOYHUKH MH(QOPMALMK 1T TI0/ITOTOBKH COOCTBEHHBIX PaboT,

KPUTHHUCCKH OTHOCHTELCH K coobmennsm CMU, comepialinm HayqHyio uH(bOPMAIHIO;



[16— chopmupoBaniOCTh YMEHHH [NOHMMATH 3HAYUMOCTD €CTECTBEHHO-HAYYHOTO
3HAHUA JUISI K&KIOrO YENOBEeKa HE3aBHCHMO OT ero NpodecCHOHANLHOM JesTCNbHOCTH,
pasnuyarh (DakThl ¥ OLEHKH, CPaBHMBATHL OICHOYHBIC BBEIBOIBL, BHAETh MX CBS3b C

KPUTEPHSIMH OLICHOK H CBA3bL KPUTEPHUER C onpeﬂ,eneHHofi CHCTEMOH HEHHOCTEH.

5. COAEPKAHUME YYEFHOM IMCUMILINHBI
OUNKA

Beeoenue

Ousnka — (QyHnaMeHTANbHAS HayKa O NPHPOJIE. EcrectreHHO-HayyHbIll  MeTON
O3HAHHS], €0 BO3MOKHOCTH W IPAHHIIBI TPUMEHHMOCTH.

EjnHCTBO 3aKOHOB IIPHPO/IBI M COCTABA BEIECTBA BO BeelleHHOIH. Otkpbitusi B husuke
— OCHOBA IIPOrpecca B TEXHUKE M TEXHOIOIHH TIPOH3BO/ICTRA.

Mexanuxka

Kunnemaruka. Mexanuueckoe nsuxenue. Cucrema oTcyera. TpaexTopus [(BHIKEHHS.
Hyrs.  Ilepememenwe.  PaBHOMEepHOE — NpPSMONMHEHHOE  J(BHIKCHHC. CkopocTs.
OTHOCHTENMLHOCT MEXaHMYECKOTO JBHIKEHWS. 3aKOH CIIOKEHHS ckopoctet. Cpenuss
CKOpOCTL TIPH HEPABHOMEPHOM JIBMKCHHWH. MrHOBEHHAs CKOPOCTh. PaBHOycKOpeHHOE
NPAMOIIHHEHHOE JiBMKeHHE. Y ckoperue. CRoGOAHOE Magenne Tel.

Muanamuka. Macca u cuia. BsaumoneiicTeue Teit. 3akous! qunamuky. Crus! B IPUPOJIE.
3aKoH BCEMHPHOTO TArOTEHMUS.

3akonnl coxpamemnss B Mexanuke. Mmmynse Tema. 3akon COXPAaHCHUS HMITYJIbCa.
Peaxtnpnoe apmxenne. Mexanwyeckas pabora. Mommocts. Mexanuueckas JHEPrust.
Kuneruueckasn omeprus. Kunerndeckas sneprust w pabora. [loTenmuanspas JHEPrus B
PPAaBHUTALMOHHOM IT0JIe. 3aKOH COXPAHCHHSI IIOJIHOM MEXaHHYECKOH DHEPIHH.

Ocro6bl MOIEKYAAPHOT PUSUKYU U MEPMOOUNAMUKY

Mouiexyasipran ¢pnsmia. ATOMACTHYECKAS TEOPHS CTPOEHHs BemecTsa. HaGmoeHus
¥ OIBITEL, IOATBEPXKIAIONIME ATOMHO-MOJICKYJISPHOE CTpPOEHHME BemecTBa. Macchl w
pasMephl MoJIeKysl. Temnosoe aBMXKEeHHWe YacTHI[ BEIeCTBA. BpPOYHOBCKOE JIBMIKEHYE.
Vineansuptit ras. Temneparypa kak mepa CpemHeld KHHETHYECKOM OHEPIUU HaCTHL.
YpaBHEHHE COCTOSHIMSL HACAILHOTO Ta3a. MOIENb SKUIKOCTH. IToBepxHOCTHOE HaTsHKEHHE U
cMmauuBanue. Kpucramimyeckue v amopdunie BenecTsa.

Tepmogunamuxa, BuyTpennss osueprus. PaGota W TemwiooTiaua Kak Crioco6bi
M3MCHCHNS BHYTpeHHEH onepruu. [leperiii 3akon TepmommuamMuky. TerioBble MAIHHEL H

UX [IPUMEHECHHC.
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Ocnosvl S1eKMPOOUHAMUKY

JaexrpocraTuKa. B3aMMOJCHCTBAE 3aPSIKEHHBIX TeN. DIeKTPHUECKHiT 3apsij. 3aKoH
COXpPaHCHUs DJJIEKTpHYecKoro 3apsia. 3axoH Kynoma. DnexrpoctaTHueckoe Iojie, ero
OCHOBHBIC XapaKTEPHCTUKH 1 CBSI3b MEXTY HUMH.

Mocrosnawiii Tok. Ilocrosmubii snektpudeckuit Tok. Cumia Toka, HAIPSDKEHHE,
3JICKTPHYECKOE ConpoTHBICHUE. 3akoH OMa JJisl y9acTKa SIeKTPHYECKOH eIy,

Marnnrioe mose. MarHuTHOE IIONE M €ro OCHOBHBIE XapaKTEPUCTHKH. JIeHCTBHC
MarHMTHOTO IIOJIsl HAa NMPOBOAHHK C TOKOM. 3ak0H AMmepa. DiekTpoasurarens. SIBIeHuE

SNEKTPOMArHUTHOH MHYKIHH.

Konebanus u 6onnw

Mexannveckue xosiebanust ¥ BoaHsl. CBOGOAHBIE KOICOAHUS. [lepuon, wacrora u
amiiuTya KoneGanui. I'apmonnyeckue KoseGanus. MeXaHWUeCKHe BONHBI W HX BHIBL
3BYKOBbIE BOIHBL YIbTPa3BYKOBBIE BOJHBL YIIBTPA3BYK H €I0 HCIIOMB30BAHHE B ME HIIIHE
W TeXHHKE.

DJIEKTPOMArHUTHbIE KoJe0anuss W Boanbl. CBoGOmHbIC SIeKTPOMATHUTHEIE
konebanus. KonebarenpHbIH KOHTYp. DNEKTPOMAHHTHOE TIOJIE. ONEeKTPOMArHUTHEIE
BOJIHEL. CKOPOCTB 37I€KTPOMArHHTHEIX BOJTH.

CreroBpie Bonbl, PasButue npejcrasnenuit o mpupoae cseta. 3aKOHLI OTPaKEHUS |
IIPEJIOMIICHHUS CBETA.

Jhauzet, @opMyra TOHKOMH JTHHREL

Dnemenmel KeAHMOEO uzury
KeanTosbie cBoiicTBa ceera. KsanTopas rumnoresa [Tnanxa. DoTOINEKTPHYCCKH I
addexr.
®uzmxa aroma. Mosiemu crpoenns atoma. Onbir Pesepdopya.
DH3AKA ATOMHOTIO SUIPA ¥ 3/1eMeHTAPHBIX YacTun, CocTas U CTPOEHUE ATOMHOTO
aapa.
PainoakTtusiocTs. Paqnoak tuBHbIE HATYYeHNHS H HX BO3IEHCTBHE HA IKHBLIC
OpraHu3MEl.
Beeneunas u ee seonoyus
Crpoenue u passurue Beenennoit. Mogens pacumpsiomeiics BeeneHnoi,

ITpoucxoxpnenue Conneunoii cucremsr. CoBpemennas Gpusuueckas KapTHHA MHUpA.
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XUMMUst
OBLIASA 1 HEOPTAHUWYECKAS XUMUS
OcnosnbLe NOHAMUA U 3AKONBL XUMUU

Ilpenmer xumun. BemectBo. Atom. Monexyna. XaMUYecKuii sneMenT tbopmMs! ero
cymectsoBanus. IIpocTeie n cnosxkueie BenecTRA.

Tepuoouueckuii saxon u Ilepuoduueckas cucmema Xumudeckux s1emenmos A A

Menoeneesa

Orxpsrrne Tlepronuueckoro 3akona. Tlepromuyeckas cucTeMa XMMHISCKHX HJIEMEHTOR
H. W. Menneneesa. 3nauenue IIepHOIHYECKOTO 3aKOHA H Ileprommueckoit cucTemsl
Xumudeckux onemenToB JI. M. MenjieneeBa JUist pasBATHS HayKM H IIOHWMAHUSA
XUMHYECCKOR KapTHHBI MHPA.

Cmpoenue sewecmsa

KopaneHnTnas cessp: wenosstpHas w monspuas. MoHuas cBasb. KATHOHBI ¥ AHHOHLL
Meranmyeckas CBI3h. Bonoponnas cesisb.

Booa. Pacmeope:

Bona B npuposie, GbiTy, TexHuke M HAa NMpPOM3BOLCTBE. DHIMUYECKME W XMMUYECKHE
CBOMCTBA BOABL ONpPECHEHHE BOZBI. ATPEraTHBIC COCTOSHMS BOALI H €C EePexonsl M3
OJIHOTO arperaTHOro COCTOSHHUS B J[PYIOE.

Xumuueckue pearyuu.
Houstre o xumuueckoit peakiun. THITBI XUMUYECKHX peakiuit. CKopocTh peaknuy 1
(aKTopkl, OT KOTOPBIX OHA 3aBHCHT.
Heopeanuyeckue coedunenus

Knaccuduxanus Heopranuyeckux coeaHHennt u uX CBOHCTEA. Oxcunel, KUCTOTE,
OCHOBaHHS!, COJIH.

Ilonsitue o ruppomuse coneit. Cpena BOHBIX PacTBOPOB COJICH: KHCNAs, HEHTpallbHas,
menovHas. Bopopoansi nokasarens pH pacTeopa.

Metamier. Obmpe pusudeckre 1 XUMHYECKHE CBOMCTRA METALIOR.

Hemeranner. O6luias xapakTepueTHKa TNTABHBIX MOJTPYIIIl HEMETAIUIOB HAa IpUMEpe
TaJIOTCHOB.

Baxnelimue coefvHeHHs METAVIOB W HEMETAIOB B NPUPOJIC M XO3SUCTBEHHOMH

ACATCIIbHOCTH YeJIOBEKA.
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OPTAHUYECKAS XUMMUS
Opeanuueckue coeounenus

OCHOBHbIE MONOKEHHS TEOPHU CTPOEHHS OPraHMYCCKHX COEMHHCHUN. Mmnoroo6pazue
OpraHuvecKux coeauuenui. [Nonstie uzomepuu.

Yriesomopozbr.  IlpefensHble W HempeesbHbIE yriepogopoasl.  Peakius
nmonuMepu3aluy. 1IpHpojHbe WCTOYHHKH YIIIEBOAOPOJOB. YTNEBOZOPOLLI KAK OCHOBA
MENYHAPOHOrO COTPYIHMYECTBA U BKHEHIINK McTOYHUK hopmupoBanus 6iomkeTa PO.

Kucnopoacoaepxanue OpraHvyecKue BELIECTRA. ITpencraBurenu

KHCJIOPO/ICOACPIKAINX OPraHu4ECKIX COCHAMHEHHN: METHIIOBBI W ITUIOBBIM CHHPTHL,

TIMIEPHH, YKCYCHAs KucioTa. Huphl kak crnoxkuble s¢upbL.

YTIEBO/IbI: ITIOK03a, KpaxMall, e LUIII034.

A30TCOIEpHKAIME OPraHMYECKME COCHMHEHHS. AMUHBL, AMHHOKHCIIOTBI, OeNKu.

Crpoenne u Guonornueckas GyHxius Genkos.

Xumusi u ocusne

XHMHsL W OpraHusM dYeinoBeka. XUMHUYCCKHE 3JIEMEHTHI B OpraHu3Me 4YeloBeKa.
Opranuveckve u HeopraHudeckue BemecTBa. OCHOBHBIE IKH3HEHHO HEOOX0/IMMBIE
COC/IMHEHHUS: OeNIKH, YIIEBOABL, KUPbI, BUTAMHHBL YTIJICBOAM — IJaBHBIH HCTOYHHK
SHEpruy Opranusma. Ponb XupoB B opranusme. XONECTEDHH U €ro pois B 3/10pOBLE
YEJIOBEKA.

MirepansHble BenecTsa B IPOIYKTAX MHTAHHS, [UIIERbIE J00ABK, Cbanancuposannoe
MUTaHNE.

Xawmus B Oprty. Boma. Kauectso Bops. Motomme u qucTsme cpenactna. [lpasuna
6e3omacHoit paboThI Co CpecTBAME GHLITOBOH XHMHUH.

POtk XMMHYECKHX 3IIEMEHTOR B KM3HH pacTeHui. Ynobpeunus. Xumuveckne cpejicTra
3AIIHUTHI PACTEHHIA.

BHOJIOTUudd
buonozus — cosokynnocme nayx o scugoi npupooe. Memoowt
HAYUHO20 RO3HAHUS 6 OUOL02UU

JKuBas npupoma kak oGLEKT M3yYeHHs GHoNorHu. MeTobl HCCIIEIOBAHMS SKHBOH
IpUpoALl B Ouonornu. OnpeneneHue >KU3HU (¢ TPHBICYEHHEM MarepHalla U3 pazzciion
(uswicn v xuMuK). YPOBHY OpraHu3auy KH3H.

Knemxa
Vicropust usydenust kierkd. OCHOBHBIC MOJOMKEHMS KICTOUHOMN Teopuu. Kierka —

CTPYKTYpHO-YHKIMOHANbHAs! (3]IEMEHTAPHAS) ¢/IHHHIIA KU3HI,
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Crpoenue kierku. IIpOKApHOTHI W 5YKAPHOTHI — HMBMHE M BBICIIHC KIETOUHBIC
Opranu3Mbl. OCHOBHBIC CTPYKTYPHBIC KOMIIOHEHTBLI KJIETKM dyKapuor. KieTounoe AIPO.
QyHKUMS s/pa: XPAHEHHE, BOCIIPOM3BE/ICHHE H Iepeaada HAC/eICTBCHHOMN uHbOpMaIHH,
PETYJALHS XUMAYECKOH aKTHBHOCTH K1eTKH. CTpYKTYpa M (yHKIHY XPOMOCOM. AYTOCOMEI
U TI0JIOBEIE XPOMOCOMBI.

Buosornueckoe 3HaueHHe XHMHYECKHX DIEMEHTOB. Heopraunueckne Bemectsa B
cocTaBe KICTKH. POIL BOJBI Kak pacTBOPUTENS M OCHOBHOTO KOMITOHEHTA BHYTpCHHEI
CPE/Ibl OPTaHMU3MOB. Y IIIEBO/IBI H IMITHABI B KiteTKe. CTPYKTYpa U GHONOTHYCCKHE byHKIIH
Oenkos. CrpoeHye HYKTEOTHI0B H CTPYKTYpa MOMHHYKICOTHIILIX leneH JHK u PHK,
AT®. Bupycsl u Gaxrepuodarn. Hexnerousoe CTPOCHHE, MXU3HEHHBIA IHKN H ero
3aBUCHMOCTb OT KJICTOYHBIX (opM Jm3HH. Bupychl — Bo3OymuTenu HHPEKIHOHHBIX
3aboneBanuif; mnonsTHe 06 oHKOBHpYycax. Bupyc UMMyHOebunHTa uenoreka (BUY).
[Mpodunaxruxka BUU-undexnnm.

Opazanusm

Opramnsm — enunoe nenoe. MHOr0oGpasue opranuzMos.

OGMeH BewmiecTBOM U dHeprueil ¢ okpysKaromieil cpeoll Kak HeoGXOIUMOoe yCIIOBHE
CYLIECTBOBAHUS JKHUBBIX CHCTEM.

CrnocoGHOCTE K CaMOBOCHIPOM3BENCHHIO — OHA W3 OCHOBHBIX OCOBCHHOCTEH JKUBLIX
OpranusmoB. [leieHue KIETKM — OCHOBA POCTA, PA3BHTHS M Pa3MHONKEHHS OpraHu3MOB.
Becnonoe pasmuosxenue. ITo0Boil nponece u MONOBOE PasMHOKEHHE. OmonoTBOpeHHE,
€ro OHOIOTHIECKOe 3HAYCHHE.

Towsatue 06 wummBHAYanbHOM (OHTOrEHES), SMOPHOHATILHOM (ambpuorenes) u mocr-
OMOPHOHAILHOM pa3BUTHH. WH/MBHyanbHOE pPa3sBHTHE HYENOBEKA M €r0 BOIMOXKHDIE
HapyIIeHHSI.

Obmupe npeacTaBieHHs O HACHENCTBEHHOCTH ¥ W3MEHYHBOCTH. [eHernyeckas
TCPMUHOJIOTHS ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH HaclTeHoBakus, Hacnenosanye npusnakon y
denoseka. Ilonossie xpomocomsl. HacnescTrennsie Gonesny uenosexa, ux LIPHYUHBI W
npodunaxruxa. COBpeMeHHBIE IPE/ICTABICHNS O F€HE U FeHOM.

I'eneTnyecKre 3aKOHOMEPHOCTH H3MEHUHBOCTH. Knaccupuxanus Gopm m3MeHUHBOCTH.
Brwsisue MyTareHoB Ha OpraHu3M desoBeKa.

Ilpenmer, 3amaun u metoms! cenexknmu. |eHeTHueckue 3aKOHOMEPHOCTH CEJIEKIHH.
Yuenwe H.M. Basmiosa o nentpax MHOro00pasust M INPOUCXOKUCHHS KYITbTYPHBIX
pacTeHui. bHOTCXHONOIH, €€ JIOCTHIKCHHS!, [IEPCIEKTUBEL PA3BHTHSL.

Buo
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DBOIIOUMOHHAS TEOPHS 1 €€ POJIb B YOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
Hay4HOH KapTHHbI Mupa. Buj, ero xpurepuu. [Tonynsuus Kak cTpykTypHas eIHHALA BUA
¥ sposnoiun. Canternyeckas teopus ssormorun (CTD). JIBuxkyiye cHilbl SBOTIONHY B
coorBercTBHHU ¢ CTD.

Pesynsrarst spomoruu. CoxpaHeHne MHOroo6pasds BUIOB KakK OCHOBA YCTOWUHBOIO
paseutHs Onocdepsl. [lpuuuHBI BEIMUpaHUS BHIOB. bBHonoruyeckuwi mporpecc w
Ouosoruyeckuit perpecc.

['MnoTesb! TPOHCXON/ICHHS JKH3HH. YCIIOKHEHHE JKMBBLIX OPraHM3MOB Ha 3eMmye B
NPOLECCe DBONMONMA. AHTPOIIOTCHE3 M €ro 3aKOHOMEPHOCTH. J[0Ka3aTenbCTBa POJICTEA
YCIOBEKA ¢ MJICKOMHTAIOMMMH JKUBOTHLIMH. DKOJIOIHYECKHe (AKTOPhl aHTPOINOreHesa:
YCJIOKHCHUE HOMYIAUMOHHON CTPYKTYPbI BH/IA, H3TOTOBIICHHE OPYIWii TPY/ia, NEPEXO OT
PaCTUTEILHOTO K CMEUIAHHOMY THIIY IIMTAHHS, WCHOJL30BaHUE OTHS. |losiBiienue
MBICIIMTEIBHON ACATCILHOCTH ¥ WICHOPA3AebHOM peun. [TpoucxosKkeHne ueoBeUecKix
pac.

brocdepa — riobamsnas skocucrema. Yuenue B. U. Bepuajckoro o ouochepe. Ponn
KUBBIX OpraHusmoB B Ouocdepe. buomacca. bronormueckuit kpyrosopor (Ha mpuMepe
Kpyrosopora yriepoja). OCHOBHBIE HANpaBIeHMs BO3JCHCTBHs 4ermoBeka Ha Guochepy.

Tpamchopmalms eCTECTBEHHBIX IKONOTHICCKUX CHCTeM. OCOBEHHOCTH arpOIKOCHCTEM.

IKOJIOT U
Beenenue.

OGBeKT H3yyeHHs OKONOTHHE — B3aMMOJEHCTBHE KUBEIX CHCTEM. MICTOpHS pa3BHTHS
9KOIIOruK. MeTo/Ibl, HCIIONE3YEMBIE B SKOJIOTHYECKIX HCCICIOBAHMSX. PONTb DKOIOTHH B
opMUpOBaHMHT COBPEMEHHOM KAPTHHBI MUPA M B IPAKTHYCCKON [AESTEbHOCTH oel.
3HAYCHHUE SKONOTHH B OCBOCHHH PO(YECCHH U CHENMANBLHOCTEH CPEIHEro
npodeccHoHaNBHOrO 00pazoBanusl.

1. Ixoyrorus KaKk HaydHas! JHCHMILIHAA.

O6masn sxonorus. Cpesa oburanus u daxrops! cpespl. Obmuwe 3aKOHOMEPHOCTH
ActicTeus pakTopoBs cpejst Ha oprammam. [Tonysiuas. Dxocucrema. Buochepa.

Counanbnag sxostorus. [IpeaMer u3ydeHus comraIbHON 3KOTOTHHY. Cpena,
OKpY Karomas 4enonexa, ee crnenndura u cocrosuue. [loHsTHE «3arps3HeHUe CPeIby.

Hpuknagnas sxkonorus.. JKOI0rHYecKue MPOGIEMBI: PErHOHATBHEIC H
rinobanbaeie. IIpu-4uHbI BO3HUKHOBEHHUS TTOGAIBHBIX IKOJIOIMHYECKHX Ipobiiem.

Hemorncrpanny.

JKosiornyeckue (GakTopbl ¥ UX BIUSHHUE Ha OPTAHU3MBL.
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MeXBUIOBBIE OTHOMIEHHS: KOHKYPEHIHS, CAMOHO3, XUIITHUYECTBO, MapasHTU3M.

I1. Cpena obuTanus ge0oBeKa ¥ IKOMOrHIECKAs 0e30ACHOCTD.

Cpena obnranns genoBexa. OKpy>Karomas YeOBEKa CPe/Ia U 6¢ KOMIOHCHTEL
EcrecTBennas U MCKycCTBEHHAs ¢pebl 0OUTAHUS YenoBeka. ConuanbHas cpena.

Iopoxckas epena. I'opojickas kBapTupa u TpeGOBaHHs K €€ IKONOrHYECKOH
Oezonacnocty. Illym u Bubpanus B ropojckux yciosusx. Biasmue [rymMa 1 BUOpaumu Ha
31IOPOBLE I'OPOJICKOTO YEIOBEKA.

DKOJIOTHYECKHE BOIIPOCH! CTPOUTENBCTBA B TOPOJIE. IKOTOrHIECKUe TpeboBanus K
OpraHu3aliy CTPOUTENILCTBA B rOpO/Ie. Marepuansl, HCI0JIb3yeMbIE B CTPOUTEIIBCTBE
KHJIBIX IOMOB M HEKHUJIBIX ToMeIeHnd. Mx sxonormayeckast Gesonacuocts. Kontpons 3a
K&a4€CTBOM CTPOHTEILCTRA.

Cennckas cpena. OcoGenHocTH cpesl OOUTAHMS YeI0BeKa B YCIOBHAX CENBCKOH
MecTHOCTH. CenbeKoe X03AHCTBO H €ro 9KONOIHYECKHE TIPOBIeMsL.

Jdemoncrpauus,

Cxema arposKocucTeMEl.

III. Konnenmus ycToi4nBoro passurus.

BosnuknoBenne KOHIEHUMHA YCTOHIHMBOTe pasBuTH. [ L0baibibLe
IKoI02UYECKUE NPODAEMbL U CROCODBL UX pewienus. Bo3HUKHOBEHHE YKONOTHYECKIX
NOHATHH «yCTOHYHBOCTBY H KYCTOWYMBOE PA3BUTHE.

«YeToiiamBocTs W paseuTHE». CrIOCOBH! PEIIEHMs SKOIOrHYECKIX npodiem B
pamkax
KOHIETIHH «Y CTORYABOCTE M Pa3sBUTHE». DKOJIOTHUESCKHI CIICH ¥ HHIEKC YETOBEYECKOro
pasBUTHSL.

HeMoHcTpaum.

Menons30BaHme PeCypeoB | pa3sBUTHE YEITOBEHECKOTO TIOTEHIHAA.

Wnanexce «KUBOH MmiaHeTs.

OKOJIOTHYECKMH cre.

IV. Oxpana npuposl.

IIpupoxooxpanuasn fesreqsuocTs. Hemopus oxpaist npupoosl 6 Poccuu. Tunsr
OpraHu-3alui, CocobCTByONHX oXpake nprupoasl. Oco6o oxpaHseMble IPHPOJIHBIS
TCPPUTOPHH ¥ HX 3aKOHOJATENBHBINA CTATYC. DKOJIOTHYSCKHE KPU3UCH H HKOTIOTHUECKHE
CHUTYaluM. DKOJOTHUeCKHE podaems! Poccun.

Ilpupopnbie pecypen 1 ux oxpana. [IpupoHO-TEPPUTOPHAIILHBIE ACTIEKTHI

aKonora4eckux npodiem. Ipupoausie pecypesl 1 criocobbl ux oxpams. OXpara JecHbIX
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pecypcos B Poccnn. Bo3MOXKHOCTH yIIpaBieHus SKONOIHYECKMMY CHCTeMaMH (Ha IpHMepe

JIECHBIX OHOTEOEHO30B H BOJHBIX GHOLIEHO30B).
JemoHcTpaunn.
SpyCHOCTB PaCTHTENLHOIO COOOIIECTRA.
ITueBsie meny u cetn B OGUOIIEHO3E.
Kpyroeopot BeiecTs u nperpamenne SHEPriy B SKOCHCTEME.

Ocobo oxpansiemble IPUPOHLIE TEPPUTOPHK Poccun,

IIpumepHbIe TeMBI JOKJIAI0B.

1)Bo300HOBIISIEMBIE I HEBO3OOHOBIIIEMBIE PECYPCBL: CIOCOOL! PEIIEHUS IPOGIIEMBbI
HCYEPNacMOCTH.

3) Uctopus n pasBATHE KOHIEIIMH YCTONYMBOrO PA3BUTHS.

4) Oxpyxaromas cpejia i e KOMIIOHSHTBI: Pa3IMIHEIE B3rJIs/IbI HA OHY pobiiemy.

5) OcHOBHbIE SKONOTHYECKHE IIPHOPATETE! COBPEMEHHOTO MHPA.

6) Oco60 He6IAronpUATHEIE B 3KOJOTHYECKOM OTHONIEHHH TeppUTOpHI Poccuu:
BO3MOMKCHBIE CITOCOOBI pelieHs TpoGIeM.

7) Ocobo oxpanseMbie IPHPOAHEIE TEPPUTOPHH W HX 3HAYCHHE B OXPAHE [IPHPOJILL

8) lomynsuums Kak sKOIOrMYECKas eIMHIIIA.

9) llprunnsl BO3HMKHOBCHHUS SKOIOIMUYECKHX IPoBIieM B ropoie.

10) [poGrembl BoAHBIX pecypcoB w criocoBsI BX penrenns B Poccuu.

11) [poGrems nouBerHO# 9po3uH 1 crocoOb! ee permeHus B Poccu.

12) IIpobneMsl yCTORYMBOCTH NTECHBIX IKOCHCTEM B Poccuu.

13) Cucrema KoHTpOIIS 3 SKONIOrHYECKOH Ge3onacHocTsio B Poccun.

14) Copemennnle TpeGoBanms K 5KOIOIHYECKOH 6E301IACHOCTH TPO/IYKTOR
[UTaHUS.

15) Ctpykrypa 5K0I0ru4ecKol CHCTEMBL.

16) Teepable OBITOBBIE OTXOABI ¥ CIIOCOOB! PELTEHUS TPOBIEMbL HX Y THIIA3AINN.

17) Duepreruyeckue pecypesl ¥ IpoOIEMa MX HCUEPITACMOCTH.
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7. MarepaanbHo-TeXHUYeCKOE U yaeOHo-MeToqnIeckoe obecmeucHne

7.1. TpeGoBanusi K MEHUMATLHOMY MaTepHAILHO-TEXHHIECKOMY H Y4e0Ho-
METOAMYIECKOMY 00eCIIeYeH IO YCAOBHH Pealn3alHu POrPAMMBI JUHCIMILTHHbI

Ocgoenne nporpamMmsl  yueOHOM JAMCIHIIAHEI  «ECTECTBORHAHEEY npejonaraeT
HalM9ue y4eOHBIX KAOWHETOB Mo (HM3MKE, XHUMHH, OWONOruM, B KOTOPHIX MMEETCS
BO3MOMKHOCTb 00€CIIeUNTh CBOGONEIN 1ocTyn B VIHTEPHET BO Bpemsl yueOHOrO 3aHsTHS 1 B
HEPHO/L BHCYUECOHOH JIEATEIILHOCTH 00YYaIOIMXCS.

B cocrap kabumeroB mo (uskke, XUMHM, OHONOTMM BXOIAT naboparopun ¢
71ab0OPaHTCKON KOMHATOIH.

Ilomewennss xaGuHETOB (BH3UKH, XUMHH W GHONOTMH JOIDKHBL YJOBIIETBOPSATh
TpeboBanusM CaHUTaAPHO-IITHIEMHOIOTHYECKHX IpaBul ¥ HopMaTuBoB (CanlluH 2.4.2 Ne
178-02) m OBITL OCHAIMEHBI THIIOBBIM obopy10oBaHHEM, YKa3aHHLIM B HACTOSINHX
TpebOBaHMsIX, B TOM YHCIE CIEUMATH3UPOBAHHON YueGHOH MeGenbio u CpeICTBAMHU
o0yueHns, JOCTATOYHBIMH JUIS BBIIOJNHEHWS TpeGoBaHuMM K YPOBHIO ITOATOTOBKH
o0yyaronmxcs.

B xabunerax wnmeercs mynsTEMemitHOe 0GOpyIOBaHUE, HOCPEACTBOM  KOTOPOTO
YHaCTHHKH 00pasoBaTebHOrO MPOLECCa MOIYT IPOCMATPHBATE BU3YaNbHYIO MH()OPMALHIO
10 (PH3KKE, CO3/[aBATH PE3CHTALIMH, BHICOMATEPHUAITEL | T.11.

B cocra  yueOHO-METOLMHECKOTO ¥ MATEPHANBLHO-TEXHHYECKOTO OGECeYeHHs
IPOTpaMMEl y4eOHOR AUCHMIUIHHE « ECTECTROZHAHHMEY BXO/IAT:

** MHOTO(QYHKUHOHANEHbIH KOMILIEKC IIPETOaBaTeIIs:;

** HalJBIAHBIE  NOCOOHMS  (KOMIUIEKTHI Y4eOHBIX TabNuL, IUIAKATOB, IIOPTPETHI
BBIZAIOLUIMXCS YUCHBIX B O0JIACTH €CTCCTBOZHAHMS M T.11.);

** HH(OPMALHOHHO-KOMMYHHKAIMORHBIC CPEICTRA,

** JKPAHHO-3BYKOBBIE TIOCOOMS;

** KOMIUIEKT DJIEKTPOCHAOKEHHS KaOHHETOR;

** TEXHHYECKHE CPENCTBA OOYICHUS,

** JICMOHCTpanuoHHOe 000pynoBanue (00IIEro Ha3sHAYCHHS H TEMATHYECKHE HabopeI);

** naboparoproe 060py1osanue (0BIIEro HA3HAYEHHS M TEMATHICCKHE HabOPEI, B TOM
HHCTIE UIA TIOCTAHOBKM IEMOHCTPAIMOHHOTO M YIEHHYECKOTO dKCIIEPHMEHTE, PEaKTHUBEI);

*% CTATHHECKHC, JIWHAMMYECKHE, JCMOHCTPALMOHHBIE H pa3sgaTOYHbBIE MOJIEH,
BKJTKOYas HATYPAITBHBIE 0OBEKTHI;

** BCIIOMOrare/bHOE 000pyI0BaHNE;

°® KOMILUIEKT TEXHWYECKOH AOKYMEHTalMH, B TOM YHCIES 1TacIiopTa Ha CcpejcTBa
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00yUeHHs, HHCTPYKIIMY TI0 HX HCIOJIB30BAHMIO U TEXHHMKE 0E30MACHOCTH:

o QubONMUOTEYHBH POH.

B 6uGnuoteunslii GoHI BXOAAT yueOHUKY, YUeOHO-METOINIECKHE KOMIIICKTLI (YMK),
obecreanBaromme ocBoeHre yuenoi mucummunel «EctecTso3nanmey, PEKOMEHIOBAHHBIE
WA - JNONMYIIGHHBIC 7l  MCIHOMbL30BAHMS B NPO(ECCHOHANBHBIX  00pPa30BaTENbHbIX
OpraHM3alHsIX, PpeAM3yIOmNX  00pasoBaTENbHYI0 MPOrPaMMY  CPEHEro  OBIIEro
obpasosanus B npezenax ocsoenns OITOIT CITO na 6a3e 0CHOBHOTO oburero obpazopanmus.

bubnnoreunsiii  hony copeprur pusHIecKUe SHUUKIIONE/[MH, AaTJIAChl, CIIOBApH,
CIPaBOYHHUKH 110 (Pu3KKe, XUMUH, OHOIOTHH, HAYUHYIO 1 HAYYHO-TIONYISAPHYIO IUTEPATY Py
€CTECTBEHHO-HAYYHOTO COIePIKAHMA.

B mpouecce ocBoenms nporpammbl  yueGHOW AECHMILTHHBI  «ECTECTBO3HANMEY
CTYRCHTBL JIOJDKHEL HMETH BO3MOMKHOCTE JAOCTYIIA K BNEKTPOHHBIM yUeOHBIM MaTepHasaM 1o
CCTCCTBOZHAHMIO, BKIIOYASs (W3HKY, XHMMIO, OHONOIMIO, HMEIONMMCS B CBOBGOTHOM
Aocryne B cetH MHTepHET (SNMEKTPOHHBIM KHWIaM, TIPaKTHKyMaM, TECTaM, mMarepHazam
EI'D u np.).

7.2 Undopmanuonnoe obecnieqenue ofyaenns

Ilepeqens pexomenyeMbIx yueGHbIX H3AaHMi, Wurepner-pecypeos,
AONOTHHTEILHOH JIUTepaTyphi
Taros C. A. Ecrecreoznanue. 10 xmace: yuebuuk / C. A. Turos. — Mocksa: Hpoda, 2017.-
348 c. — 50 axa.

Turos C. A. Ecrecrsosnanue. 11 wace: yueGuuk / C. A. Tutos. — Mocksa: Hpoda, 2018.-

416 c. — 50 sks3.

Caenxo O.E. EcrectBosnanue: yueGuoe mocobue/O. E. Caenxo, T. I1. Tpymmuna, O. B.
Jlorsunenko. — Mocksa: KuoPyc, 2018. — 2l4c. — Pewum 0oCTyna:

https://www.book.ru. Jlns CITO

Tpymmua T. Il. Ecrecrsosmanme : yueGuoe mocobue / T.IL Tpymuna, O.E. Caenxo,
O.B. Apyrionsn. — Mocksa: KnoPye, 2017. — Pexum Jqocryna: https://www.book.ru.
Hns CITO

Hurepner pecypenr:

1.www.nre.edu.ru—yuebuoe nocobue

2.www.grandars.russhkola/estestvoznanie/osnovnye-OcHOBHBE TTPUHIHAIILI

COBPEMEHHOI'O €CTECTBO3ZHAHKS
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3.www.kirensky.rustud/natural/natural 1 .pdf-HayxarcoBpemMeHHOMMUDE

4 www.rudocs.exdat.com

S.www. class-fizika. nard. ru («Knaccluas nocka mis 0003HATENBHBIX ).
6.www. physiks. nad/ ru («®uzuka B AHUMAIHSIX ).
7.www. interneturok. ru («Bugeoypoxu 1o IpeAMETaM IIKOILHOM [IPOTPaMMBI»).

8.www. chemistry-chemists. com/ index. html (snexrpounbIi KypHall «XUMHKHA H

XHMHS»).

9.www. hemi. wallst. ru («Xumus. O6pazoBarenbHbIi caiiT s IIKOJIbHUKOBY).
10.www. alhimikov. net (O6pasoparesbubii caiiT s IIKOJILHHKOB).

11.www. chem. msu. su (DnekTporHas GubIHOTEKA 110 XUMHH).

12.www. hvsh. ru Gxypuan «Xumus B LIKOJIC»).

13.www. hij. ru (xypran «XuMHs 1 KH3HEY).

14.www. biology. asvu. ru (Bes Guonorus. CoBpemenHas 6HOIOTHSA, CTAThH, HOBOCTH,

6ubimorexa).

15.www. window. edu. rw/ window (Emmmoe oxmo Jocryna k o0pazoBaTelbHBIM

pecypcam Mureprera o Guonorun).
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8. XAPAKTEPHCTHKA OCHOBHBIX BUJIOB YUEBHOM AEATEJBHOCTH
Konrpos 1 onenka pe3yibTaTos ocBoeH s YueGHOMN JIHCIHIITHHE] OCYUIECTBIIACTCS
IPCTIO/IaBaTENCM B [TPOLECCE IPOBEACHHS TIPAKTHYCCKHX 3AHATHH, TECTHPOBAHMS, A TAKKE
BBITIOJTHEH ST O0yHarOIMMHCS HHAMBYYATLHBIX 33/ [AHHH 1 NPOMEXYTOUHOM arTecTaluei.
MeTo/s1 KOHTPOJIS HANPABIEHE! HA TIPOBEPKY 06 YUYAIOIIAXC:
v' — BLINONHATE YCIOBUS 3/IAHHUS HA TBOPYECKOM YPOBHE C NPEICTABIEHHEM COOCTBEHHOM

IMO3HIHH;

v’ — JIeNaTh OCO3HAHHBIH BEIGOD CrIOCOGOB AeHCTBY 13 paHee H3BECTHBIX;

v/ —OCYIIECTBILITE KOPPEKIHIO (HCIPaBICHHE) C/IeNaHHbIX OMHGOK Ha HOBOM YPOBHE

[Ipe/iaraeMbIX 3alaHmii;

v - pa60Ta'r£, B I'PYNIIE U IPEJICTABIATE KaK CBOIO, TAK W NOIUIHIO I'PYIIIBI

Cogepixanue XapaKTepACTUKA OCHOBHEIX BH/I0B /ICATEILHOCTH CTY/CHTOB KonrpoJs 1 onenxa
o0y4senus (ua ypoBoe yuebunix jeiicTBuiA) Pe3yIbTATOR
Bgejienue Pasznen 1. DUIUKA
PasBuTie CriocOBHOCTEH SCHO W TOYHO W3NAraTh CBOM MLICIIH,
TIOTHHECKH 0BOCHOBBIBATE CBOIO TOUKY 3PEHHUSI, BOCIPUHUMATD U Texymuii
aHAM3HPOBATE MHEHMA COOCCEJHMKOB, NPH3HABAs IIPABO | KOHTPOJL B gopme:
Apyroro 4elosexa nHa uHOe MHeHue. [lpuBenenwe npumepos | - YCTHOTO |
BIMSIHASA OTKPLITHH B (H3MKe Ha NpOTPecC B TEXHUKE U | MHUCHMEHHOIO
TEXHONOIMH IIPOH3BOICTBA orpoca;
Kunemarnka Mexanuxa - CaMOCTOSITE/ILHOR
Osnakomiienne co ciocobamu ONMCaHH MEXAHNUECKOro paborsi;
ABWKCHHSI, OCHOBHOM 3a/1aueit Mexanuku. - NPAKTAYECKHX
M3yuenye OCHOBHBIX HM3HICCKHX BEIMYMH KMHEMATHKH: pabor;
HEPEMEIIEHHS, CKOPOCTH, YCKOPEHHSI.
Habmonenne 0THOCHTENEHOCTH MEXaHHYECKOTO JIBHKCHHS.
DopMyIINPOBAHHE 3aKOHA CIIOKEHMS CKOPOCTEH. Hroroserit

Hccnenosanne paBHOYCKOPEHHOTO TIPSIMOIMHEHHOTO IBHIKEHHST
(Ha npuMepe cBOGOLHOIO MajeHus Ten) 1 PaBHOMEPHOT'O
JBUIKCHHS! TEJIA IO OKPYIKHOCTH.

lloanmanue cmbica OCHOBHBIX (iJHSPI‘{eCKH_X BCJIMYHH,

KOHTPOJIb B opme
maddepeHurpoBan

Oro 3ayera.

31




XAPAKTEPU3YIOUINX PABHOMEPHOE JABHIKEHHE TENA 10

OKDYIKHOCTH.

Hunamwnka

[lonumanue cmpicia Takux QU3MYIECKUX MOAETel, KaK
MaTepHanbHas TOYKa, HHepLUUAIIbHAS CHCTEMAa OTCYETA.
WM3Mepenne Macchl Tela pasinyHbIMA Coco6amu, Hamepenue
CHJI B3aMMO/ICHCTBUA TeJl. BrIuncicHne 3HaueH s yCKOpeHust
TEJI 10 U3BECTHBIM 3HAYCHUSAM JEHCTBYIOMMX CHIT M Mace Tell.
YMeHue pa3nuuarh CUily TSKECTH U Bec Tena. OO bsICHeHNE 1
IIPUBE/ICHUE [IPUMEPOB SIBJICHHS HEBECOMOCTH.

Ilpumenenne ocHOBHBIX IOHSTHIE, GOPMYII H 3aKOHOB JIMHAMHKH

K PEIIeHUIO 3a/1a4

3aK0HbI
COXpaHEeHHUs

B MEXaHUKE

OO6BscHeHe PeaKTHBHOTO JIBHIKEHHS Ha OCHOBE 3aKOHA
CoxXpaHeHus umiyinbca. [lpumenenue sakona coxpanenms
UMITYJIbCA ISl BRIMUCICHUS H3MEHEHUH CKOPOCTEH el IpH MX
B3aHMOIEHCTBHAX

Beraucnenne paboTsl CHIT ¥ H3MEHEHNS KHHETHYECKOH DHEPIHH
Tela.

Bbrauciienne moTeHnpansHON SHEPTHH el B IPABHTAMOHHOM
Tone.

XapaKkTepreTHKA POU3BOAMTEILHOCTH MAIIKH U J(BATATENCH ¢

HCITONIb30BAHHEM ITOHSITHS MOIOHOCTH

Oc11o6br MONEKYIAPHOL (Pruzury u

MEPMOOUNAMUKY

Ouenxa:

- pe3yJBTAaTHBHOCTH
paboTsI
ofyuarorerocs mpu
BBITOTHEHHK
3aJlaHiH Ha y9eOHBIX
3aHATHIX |
CaMOCTOSTEILHOR
paboThr;
-IIOJArOTOBKH
Npe3eHTaNii 1

JOKIIa10B.
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MoznekynsipHast

tbuzuka

QopmyIEPOBAHHE OCHOBHBIX MOJIOIKEHHH MOJIEKYIISPHO-
KMHETHYCCKOH TCOpHH. BEIToNHeHNe SKCIIEpUMEHTOB,
cyKamux 0O0CHOBAHHEM MOJIEKYIIAPHO-KMHETHYCCKOM
Teopuu. Habmonenne 6poyHOBCKOTO JABMKEHHS H SIBIIEHMAS
i dyzun.

Orpesenenre napaMeTpoB BelecTsa B ra3006pasHOM
COCTOAHMHM Ha OCHOBAHUY YPABHEHUS COCTOSHHUS HICATILHOIO
rasa.

IIpencrasnenue B BuAe rpaduKa H30XOPHOro, H306aPHOrO U
M30TEPMUYECKOr0 IPONECcoB. Brruncienne cpeueit
KHHETHICCKOHA DHEPIUH TEIIOBOTO JBUKEHHUS MOJIESKYJT 11O
H3BECTHON TeMIepaType BEIIECTRA.

I/I?,Mepeﬂpre BJIKHOCTH BO3OYyXa

Tepmomramuka

OKCIEPUMEHTAILHOE MCCIIE0BAHNAE TEIIORBIX CBOMCTR
BEIIECTRA.
Pacuer xomruecTsa TEMOTH, HEOGXONUMOTO s
OCYILECTRIICHHS
[Iporecca NMpEeBpaIlCHHs BEMECTBA U3 OJJHOIO arperaTHoro
COCTOSIHUS B JIPYTOE,
Pacuer nsmenenus BHyTpenueit sHepruy e, paboTsl 1
TIEPEIAHHOrO KOJIMYECTBA TEIIOThI HA OCHOBAHHH [IEPBOTO
3aKOHA TEPMOIUHAMHUKH.

ObbscHeHHE IPUHIMIIOB JEHCTBHS TEILIOBBIX MAIITHH

Ocnrosbi s1ekmpoOunamuri

OnexTpocTatuka

Boraucnenye ciin B3aMMOIGHCTRIS TOYEUHBIX DNIEKTPHYECKHX
3apA/IoB.

Beruncrenne nanpsokenHocTs u niorenmuana SJIEKTPHYECKOr 0
[OJISL OJIHOTO M HECKOJNBKHMX TOYCHHBIX 3apsi/IOB.

M3mepeHue pasHocTy NOTEHIHAIOB.

[IpuBesienne mpuMepoB MPOBOHUKOE, JIUBIIEKTPHKOB 1
KOH/IEHCATOPOB.

Habmonenne sBienuns snexrpocraruueckoi HHAYKIHH |
SIBJICHUS IIOJIAPH3AIINY JIHDJIEKTPUKA, HAXOSIIETrocs B

JICKTPHYECKOM TI0JIE
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ITocTosHuBIH TOK

Vamepenue morocTy snexrpiueckoro Toka. Mamepenue DIC
M BHYTPEHHETO CONPOTHRICHMAS HCTOYHHKA TOKA.
COop 1 MCHbITAHKE SIEKTPUUECKUX HENel ¢ PA3THYHBIM

COCIAMHCHHUEM IIPOBOJHHKOB, PACHET UX ITapamMeTpoB

MaruutHoe nosie

Habmonenve /IeficTBIS MArHHTHOTO MOJS HA TPOBOHHK C
TOKOM, KapTHHOK MarHHTHBIX ITOJIEH.

DopmynMpoBaHKe NpaBrIia JICBOH PYKHU JUIs ONPeNeTeHIs
HaNpaBJICHHS CUITLI AMMepa.

Brruncsienve cui, IeHCTBYIOMIMX HA IIPOBOJHUK ¢ TOKOM B
MarHHTHOM [10Ji€, 0OBACHEHHE TIPHHIHIIA JIeHCTRHS
QJIEKTPOIBUTaTEJIA.

HCCJIGI!,OB&HHG SBJICHHS BHCKTpoMaTHHTHOI‘:I WHIYKIHH

Konebanus u eonnwi

Mexanuyeckue
KoJicOanus 1

BOJIHEI

ITpuBenenne npUMepoB KosieGaTENbHBIX JBHIKCHHUIL.
Hcenenopanne 3aBUCHMOCTH TIEpHOIa KOJIeOanmit
MaTEMaTHYECKOr0 MasiTHHKA OT €ro JUIMHBI, MAcChl U
aMIUTATY b1 Koiebanuit. OnpenesieHue yCKOpeHus cBOG0(HOT0
NafeHHsl C IIOMOLIBIO MATEMATHYECKOIO MAsITHHKA,
Habmopenue konebanuii 3pyuarmero tena. [Ipuseienne
3HAYUCHHSA CKOPOCTH PACTIPOCTPAHEHHUS 3BYKA B PA3IMUHBIX
cpenax.

Ymenue o0bsIcHATh ACTIONIL30BAHKE VIILTPA3ByKa B MCIMIIHHE

DNEeKTPOMAarHHTH
ble
KoJieOaHus u

BOJIHBLI

Habrojienne ocmiuiorpaMm rapMoOHHYECKHX KOJIeOaHuE CHITh]
TOKA B 1IEITH,

Obbsacnenye npeBpamienyist SHEPTHH B HICATLHOM
K0J1e0aTeIbHOM KOHTYPE.

WUzydenne ycTpolcTBa M IPHHIMNA NeHCTRYS Tpanchopmaropa.
AHaJIU3 CXeMBI TIePe/1aut HIIEKTPOIHEPTHH Ha GOJbIIHAE
paccTosHusl.

[IprBenenne mpuMepoB BIIOR paJuoCBsI3i. SHAKOMCTBO ¢
YCTPOHCTBAMH, BXOJSIIMMH B CHCTEMY PAjIHOCBSI3H,

OGcyxenne 0coGEHHOCTEH PACIPOCTPAHEH S PaLHOBOJIH

CaeToBLIe BONHEL

anMBHGHHe Ha IIPAKTHKE 3aKOHOB OTPAXKEHNS ¥ MNpeIIoMIICHU A

CBeTa NP pelneHny 3anad. Habmoaenve ssnenus nudpaximm

Bxoanoit xoHTpO/IL
B Gopme:

- TECTHPOBAHHS 110
OCHOBOTIONATAIONTHM

MOHATHAM.
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A TUCTICPCHH CBETA.

YMeHHE CTPOUTEL U300PKEHUS IIPEIMETOB, JABAEMBIE

Texymmit

KOHTPOJIb B (popme:

JIAH3AMH. - YCTHOTO "
Dnemenmol KEAHMOBOU PusUKY ITHCBMEHHOI'0
KBanTOBEIC Habmonenne dorosnexrpuyeckoro adpdexra. Pacuer orpoca;
CBO¥CTBA MaKCHMANbHOH KUHETHYECKOH SHEPTHM IICKTPOHOR ITpH - CaMOCTOSTENbHON
ceeTa tdororddexre paborsr;
®duszuka aroma @opmynuporanue roctynaros Bopa. Habmomenue - NPaKTHYECKUX
JMHEHYaTOr0 ¥ HENPEPBIBHOIO CHICKTPOB. pabor;
Pacuer 4acToThI M ATMHEI BOJTHBI HCIYCKAEMOTO CBETA MPH
Nepexo/ie aToMa U3 OJJHOI0 CTAIIMOHAPHOIO COCTOSHUS B
JIpYyToe. Hroropwrii
OObsicHeHHE TPUHLIMAIA JeHCTRIS naszepa KOHTPOJIL B hopme
®usnka aromuoro | Habmoznenue Tpekos anbha-uactuil B kamepe Bumscona. mabhepeHIpoBanH
sxpa u PerucTpanius sepHbIx W3My4eHnit ¢ MOMOIILIO CUETUHKA Oro sa4eTa.
3JIEMEHTapHbIX I'efirepa.
HacTHI] Pacuer snepruu cBsi3u aTOMHBIX SIIEp. Ouenxa:
[TonnManpe HEHHOCTH HAYYHOI'O TO3HAHWS MUpa He Boobmie - PE3YyJIbTAaTHBHOCTH
A1 MCTOBEYECTBA B LCJIOM, @ JUTS Ka)A0ro obyyaromerocs paboTsl
JTMYHO, LEHHOCTH oOyuaromerocs npu
OBJIaICHMS METOIOM HAYYHOI'O TIOIHAHMS JUIST JOCTHIKCHUS BBIIOJTHCHHH
ycnexa B JiIoOOM BHJIC IPAKTHYECKOH ACATEILHOCTH 3a/laHnit Ha y4eOHbIX
Beenennas u ee sonioyus 3AHATHAX U
Crpoenne u ObmbscHenue mozeny pacimpsronieiics Beenenmoi CaMOCTOATE/ILHOM
pa3BUTHE paboThI;
Beenennoit -I10/IFOTORKH
[Ipoucxoxnenue Habmonenne 38e31, JIyHbI ¥ [IaHET B TEIECKOIL. Ha6monernue | MPE3CHTALNHA 1
CoHneunoit COJIHEYHBIX ITATEH ¢ IOMOINLIO TeIECKOA JOKIIA/I0B.
CHCTEMBI
Pazpgen 2. X UMM
Beenenune PackpbiTye BKIajia XUMUUECKOH KApTHHEI MHpA B ENUHYIO

CCTECTBEHHO-HAYYHYIO KapTuny MHpa.

XapaKkTepucTHKa XHUMHH KaK IMPOU3BOJHTEIBHOR CHIIB
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o01mecTsa

Baxueiimue
XAMAYECKHE

MOHATHA

YMeHuE 1aTh OTIPE/ICNICHHE | OLIEPUPOBATE CIIEAYIONMMH
XUMHYECKHMH ITOHATHIMMU: «BELICCTBOY, «(XUMHYECKHIT
JIIEMEHTY, «aTOM», «MOJIEKYJIa», KOTHOCHTENBHBIC aTOMHAS 1
MOJIEKYILIPHAS MACCEI», KMOHY, «AJTTOTPOIIHSY, « A30TOIIBIY,
«XMMHUYICCKAst CBA3LY, «DNEKTPOOTPHIIATEIEHOCTEY,
«BAJICHTHOCTLY, (CTENCHB OKUCIICHHS», KMOJIBY», «MOJISIpHas!
Maccay, «<MOJIIPHBIA 00BEM ra3000pasHEIX BELIECTR,
«BEIIECTBA MOJEKYIISIPHOTO U HEMOINIEKYISPHOI'O CTPOCHHUSY,
«PacTBOPBD), «IMEKTPOIHT U HEAICKTPOIIATY,
«INEKTPOJIMTHYECKAS IUCCOLMAIHAY, KOKUCIUTETS |
BOCCTAHOBHTEIIBY, «OKUCIICHHE ¥ BOCCTAHOBIICHUEY, «CKOPOCTD
XUMHMYECKON Peakimmy», «(XMMHUYECKOE PABHOBECHEY,
«YTIIEPOIHBIH CKeneTy,

«byHKIHOHAILHAS TPYNINAY, KA30MEPHS»

OcHoBHBIE
3aKOHBL

XUMHH

cDOpM}/JIPI’pOBaHHe 3aKOHOB COXPaHCHHUS MAcCChl BEIIECTB U
ITOCTOAHCTBA COCTABA BELIECTB. Y CTAHOBJICHHE NPpAYHHHO-
CIIE/ICTBEHHOH CBSI3H MCXIY COJICPIKaHUEM 3THX 3aKOHOB U

HaIMCaHUEeM XUMUYECKUX HOPMYJI U YpaBHEHHH.

PackpriTre PU3HYECKOTO CMBICITA CHMBOJTHKH [Tepuommuueckoit
Tabanbl XUMIHeCKHX aemenTos [ M. Menzeneesa (HOmMEpoB
SIIEMCHTA,ITEPHO/IA, IPYITILI) U YCTAHORJICHHE IPUYHHHO-
CIIC/ICTBEHHOH CBSI3H MEXK/ly CTPOSHHEM aToMa M
3aKOHOMEPHOCTIMH U3MEHEHHS CBOHCTB DIIEMEHTOB |
00pa30BAHHBIX HMHU BELIECTB B IIEPHO/AX U rpynax.
XapakTeprCTHKA IEMEHTOB MATBIX NEPHOIOB MO KX

nonoxenuto B [lepuoauueckoit cucreme J[.M.Meuseneesa

OcHoBHBIE TEOpUH

XuMuu

YCTaHOBIIEHHE 3aBHCHMOCTH CBOMCTR XUMHYECKAX BEIECTR OT
CTPOCHHUS aTOMOB 00PasyIOINHX HX XUMHUECKHUX JJIEMEHTOR.
XapakTepHcTHKa BOKHEHIINX THIOB XHMHYECKUX CBAZEH 1
OTHOCHTENIEHOCTH 3TOH THITONOTHH. OObICHEHHE 3aBHCUMOCTH
CBOHCTE BELIECTB OT HX COCTABA M CTPOCHMS KPHCTALTHUECKHX
pereTox

DOpMYITHPOBAHHE OCHOBHBIX MOJIOXEHHH TCOPHH

BxoaHo# xoHTpOIN
B hopme:

- TECTHPOBAHHUSA I10
OCHOBOIONATAIOIIIM

TIOHATHAM.

Texymuii

KOHTPOJIb B hopme:

- YCTHOTO "
IUCEMEHHOI'0O
onpoca;

- CaMOCTOSITENBEHOH
paboThI;

- MIPAKTUYECKUX

pabor;

HUroroswniii
KOHTPOJS B opme
nuddeperImpoBann

OT0 3a4eTa.

Owuenxa:

- PEe3YABTATUBHOCTH
paboTeI
oOyuaromerocs npu
BBITIQTHEHHH
3aIaHui Ha yYeOHBIX
3AHATHAX U
CaMOCTOATEIIEHONR
paboThI;

-IIOATOTOBKH

36




IICKTPONUTHYECKON IMCCOLMAIIAN ¥ XaPAKTEPUCTUKA B CBETE
3TOH TEOpHH CBOMCTE OCHOBHBIX KJIACCOB HEOPraHHUCCKUX
COC/AMHEHNH.

@opMyIMPOBAHUE OCHOBHBIX TTOJOKEHUH TEOPHH XUMHUYECKOTO
CTPOCHHSI OPraHHYECKHX COCIMHEHMH U XapaKTePUCTHKA B
CBETE 3TOH TEOPH¥ CBOUCTB BAXKHEHIIMX MPEICTABHTEIIEH

OCHOBHBIX KJIACCOB OPIraHUUYECKUX COCOUHCHWH

Baxuelimue
BEIIECTRA

U MaTEPHAIIBI

XapakTepucTHKA CTPOEHMS aTOMOB H KPUCTAIJIOB H Ha TOH
OCHOBE OOIIMX (PUIHUCCKMX H XMMHYECKHX CBOMCTE METAIIOR
H HEMETAIIJIOB.

XapaKkTepuCTHKa COCTABA, CTPOCHHSI, CBONCTE, MONYYEHHS 1
NPHEMEHEHNE BAKHEHIIINKX HEMETAI/IOR.

XapaKkTepuCTHKA COCTABA, CTPOCHHS W OBIIHX CBOMCTE
BKHCHIIMX KIIACCOB HEOPTAHHYECKHX COEMHEHMIL.
Omyicanue cocTaBa ¥ CBOMCTB BAYKHEHIIIHX IIPECTABHTENIEH
OPrann4ecKruX COCMHEHUH: METAHOIA H HTAHONA, CITOIKHBEIX
9(upOB, KUPOB, KAPOOHOBLIX KHCIOT (YKCYCHOI KHCJIOTEI),
MOHOCAXapHI0B(IIIIOKO3EI), JIMCaXapH/IoB (caxapossi),
TIOIMCaxapruaoB (Kpaxmana i Le/Ulo/103b), AMAHOKHUCIIOT,

GBJ’IKOB, HCKYCCTBEHHBIX ¥ CHHTETHYECKUX NOJIMMEPOB

XHUMUYCCKHi
A3BIK

H CHMBOIIMKa

Hcnonssosanue B y4yebrOl 1 npodeccHoOHATEHON
ACATCILHOCTH XHMHYECKHX TEPMUHOB H CHMBOJIMKH,
HazpiBanue W3y4enHbIxX BEMECTR 110 TPUBHATBHON MK
MEIKYHAPOJHOH HOMEHKIATYPE B OTPAKEHUE COCTABA HTHX
COCIMHEHUH] ¢ TOMOIIBIO XHMUYECKHX (OpMY.I.

Orpakenne XUMHYECKHX TIPOLIECCOB ¢ MOMOIIBIO YPaBHEHHH

XHUMHYCCKUX peakiuii

XUMHYECKHe OO0DbsIcCHEHNE CYITHOCTH XUMHUYECKHX [TPOIIECCOR.

peaKkuun Knaccuukanns xumuaecknx PeaKyi 110 Pa3IHYHBIM
[IpU3HAKAM

XUMHYECKHH Brinonuenune xumMuueckoro SKCIIEPUMEHTA B TIOJIHOM

IKCIIEPUMEHT

COOTBCTCTBUH C IPaBUIIAMH TEXHUKH 0e301aCHOCTH,

npe3eHTanuit u

JOKJIaI0B.
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Habmonenue, puKCHpOBaH¥E W OIMCAHKE PE3YILTATOR

ITPOBCICHHOI'0 SKCIIEPUMCECHTA

Xumuueckas

HHpOpMATHL

IIpoBesieHuE CAMOCTOSTENLHOIO MOHCKA XAMHYECKOM
MH(pOPMALIHH C HCHOJIB30BAHUEM PA3JIHYHbIX HCTOUHHKOR
(HayIHO-NOMYNSAPHBIX M3AAHUHN, KOMIBIOTEPHBIX 6a3 JAHHBIX,
pecypcos MHTEpHETa); HCMONB30BAHKE KOMIIBIOTEPHBIX
TEXHOJIOTHH 17151 00paboTKH ¥ nepesadn XUMHYECKOH

HH(pOpM&LII/IK H €C IIPEJICTABIICHUA B PA3IMYHbIX QJOpMaX

IIpodunsroe 1
npodeccroHaibH
0 3HAYMMOE

COOCpIKaHue

OOBbsiCHEHHE XMMUYECKHUX SIBICHHH, NPOUCXOIAIINX B IPHPOJIE,

OBITY ¥ Ha NPOU3BOCTBE.

CobuirofieHre paBmII SKOJIOMHYECKH MPAMOTHOrO TTOBEICHHS B

OKpyKaroluei cpene.

Orenka BIUSHAS XMMHYECKOT'0 3arPs3HEHHs OKpY Kalomeit

Cpe/ibl Ha OPTraHu3M YEJI0BEKa U JAPYTHE JKABBIE OPraHU3MBbI.
Cobmonenue npasui He3omacHoro oGpaienus ¢ FOPIOYHMA |
TOKCUYHBIMHU BELIECTBAMH, 1a00pPaTOPHBLIM 0DOPYIOBAHMUEM.
Kpurryeckas olleHKa JOCTOBEPHOCTH XHMHUYECKON

WHpOpMALHY, TTOCTYIIAIONIEH U3 PAZHBIX HCTOUHHKOB

Paszpen 3. BUOJIOT U

Buonorus —
COBOKYITHOCTE
HayK 0 >KHBOH

npuponae. Merojsl
Hay4HOTO
[IO3HaHUS B

OwWonorum

3HaKOMCTBO ¢ 0OBEKTAMHA H3YYEHHS BHONOTHH.
Brisienenne posm 6uonoruu B popMUPOBAHUE COBPEMEHHOM
CCTCCTBCHHO-HAYYHOH KapTHHBI MUpA ¥ NIPAKTHYECKOH

HeSTeNLHOCTH JTONeH

Krnerka

3HaKOMCTRO ¢ KJIETOYHOH TEeOpUeil CTPOEHHS OPraHH3MOE.
[lomyuenue npencraBieHus O poayM OPraHUYeCKUX U
HCOPraHUYECKUX BEILECTB B KIICTKE.

3HaHKe CTPOSHHS KJICTOK 10 PE3YNBTaTaM PaGOThI CO CBETORBIM
MHKPOCKOIIOM.

YMeHue onuchIBaTE MEKPOIIPENAPATEI KICTOK PACTEHHIH.
YMeHue CpaBHIBATE CTPOCHUE KIIETOK PACTEHHH M KUBOTHBIX

10 TOTOBLIM MUKpOIIpenaparam

Bxoanoit xourposn
B hopme:

- TECTUPOBAHUS 10
OCHOBOIIOJNIATAFOIIHM

ITOHATHAM.

Texymmuii
KOHTPOJIB B thopme:
- YCTHOTO %4
NACBMEHHOTO
orpoca;

- CamMOCTOATENLHOH
pabotsr;

- NPAaKTUIECKHAX

pabor;
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Opranusm

3HaHHE OCHOBHBIX CII0COO0OR Pa3MHOIKEHHS OPTAHU3MOB,
CTaau¥ OHTOI'CHE3a Ha MPUMEPE YENIOBEKA.

3HaHUE PUYMH, BHI3BIBAIOMIAX HApYLIEHUs B PA3BUTHH
Opraiu3MoB,

YMeHue 1moib30BaThes reHeTHYECKOMN TEPMHUHOJIOTHEH U
CHUMBOJIMKOH, pelaTh NpocTeHIne reHeTHICeCKUE 3a1aYH.
3uanue 0coOEHHOCTEH HACIIC/ICTBEHHOM U HEHAC/IEACTBEHHOM

H3MEHYHUBOCTH U UX OHOJIOTHYECKOHN POJIF B 3BOITIOLHH XKHBOT'O

Bun

YMeHue aHau3upOBaTh U OLECHABATE PA3TUUHbIC THIIOTE3EI
MIPOMCXOK/ICHUS JKH3HH Ha 3emIie.

YMeHHe NPOBOANTE ONIMCaHue 0cobell OIHOTO BH/A 110
MOP(OIOrHYECKOMY KPUTEPHIO.

PazsuTHe criocobHOCTEN SICHO M TOYHO H3IAraTh CRBOH MBEICIIH,
JIOrHYeCKE OO0CHOBEIBATE CBOIO TOYKY 3PEHHS, BOCIPUHHMATE
¥ aHAIM3MPOBATE MHCHHS COOECE/IHMKOB, IIPU3HABAS TIPABO
JPYroro 4ejloBeKa Ha HHOC MHEHHE.

YMeHHE I0Ka3bIBATE POACTBO YEIOBEKA M MIICKOMHTAIOLIHX,

OOLIHOCTE W PABEHCTRO HEIOBEYCCKUX Pac

JKOCHUCTEMBI

3HaHKE OCHOBHBIX YKOJOTHYECKUX (haKTOPOB U UX BIMSHHS HA
OpraHH3MBL.

SHAHHME OTIIMYHATEILHBIX IPU3HAKOB HCKYCCTBEHHBIX
COO0IIECTB — aArpO3KOCUCTEM.

[Monydenne npejicraBnenys o cxemMe 9KOCHCTEMEI Ha TPUMEDE
buocdepsr.

OOyuyenue coBMONEHHIO TPABKIT TOBEICHHS B IPHPO/IE,
OepexHOMY OTHOIIEHHIO K GHOTOrHHECKHM 0OhEKTAM

(PacTeHHAM M HKHBOTHBIM M MX COOBIIECTBAM) H HX OXpaHe

Urorossrii
KOHTPOJIb B hopme
JibdepeHIUpOBaHH

Oro 3a4era.

Ouenka:

- Pe3yJBTaTHBHOCTH
paboTh
obydarowierocs mpu
BBIIIOTHEHHUH
3aJaHHAN Ha Y4eOHBIX
3AHATUAX U
CaMOCTOSITENbHOR
paboThr;
-IIO/IFCOTOBKH
Npe3eHTali 1

TOKII&/I0B.

Paznen. 4 Dxonorus

Brenenue

3HAKOMCTBO ¢ 0OBEKTOM H3YUEHHS DKOJIOIHH. Omnpenenene
PO 3K0JIOTHH B HOPMHAPOBAHUY COBPEMEHHON KAPTHHEI
Mupa. JleMOHCTpanus 3HAYEHUS YKOJOTHE PH OCBOCHHAH

npodeccuil u CenuansHOCTeR CpeHero mpoheccHOHATEHOrO

YerHbli ompoc

Jnddepenimposann

BIH 3aueT

1. OSKOJIOI'MA KAK HAYYHAS TUCLHATUTMHA
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Obmas aKo0rug

YMeHue BbISBIATE 001IHE 3aKOHOMEPHOCTH [CHCTRHS

(paxropos cpenpl na opranusm. [lonyyenne npeacTaBneHuit o

Yerustit onpoc

Couumansuas 3HaKOMCTRO C IIPEIMETOM M3YUCHHS COIHATBHOM IKOIOTHH. VYerusii onpoc
IKOJIOTHs YMeHHE BBIIEIIATE OCHOBHBIE YEPTBI CPE/Ibl, OKPYIKATOLIEH

IIpuknagmas YMeHHE BBIABIIATH PETHOHAIBHEIE IKOJIOTHYECKHE TIPOGIEMBI 1 Juddepenurporann
3KOJIOTHS YKa3pIBaTh NPUIHHBI UX BOSHUKHOBCHHS, & TAKIKE BO3MOXKHbLIE | BIif 3a4er

ITyTH CHIIKCHHS [IOCIIE/ICTBHH Ha OKPYXKAFOLIYIO Cpejly.

2. CPEJTA OBUTAHUS YEJIOBEKA U SKOJIOTUYECKA S BE3OITACHOCTR

Cpena oburanus

Osnazienye 3uaHAAMA 06 0COGEHHOCTIX Cpe/bl 06HTAHUS

YCTHBIH Onpoc

uesIoBeEKa HUCTIOBEKA M €€ OCHOBHBIX KOMIIOHEHTOB. Y MeHHe hopmuposats | CaMocTosTeMbHAs
COOCTBEHHYIO NIO3HIIMIO IO OTHOIIEHHIO K CBEICHHUSM, paboTa
KACAIOLMMCS MOHATHA «KOMQPOPT Cpebl OGUTAHKS YeTOBEKAY,

l"opoackas cpena 3HAKOMCTBO ¢ XapaKTEPHCTHKAMY TOPOCKOH KBAPTHPBI KaK Huddepennnpopanu
OCHOBHOI'O 9KOTOIA COBPEMEHHOTO YeJIOBEKa. Y MEHHE Bl 3a4eT
OIPECISITH KOJOTHIECKHE M1apaMeTPhl COBPEMEHHOIO
HEJIOBEYECKOTr0 KUIHIIA. 3HAHUE IKOJOTHICCKUX TpeDoBaHMH

Censcxas cpena 3HaHNE OCHOBHBIX IKOJOTHUCCKUX XAPAKTEPUCTHK CPEIBI Hubdepentmposann

00OHTaHHs YeTOBEKa B YCIOBHIX CECKOH MECTHOCTH. I 3a4eT

3. KOHLIEITIMS YCTOMUYMBOI'O PA3BUTUS

Bozuuknosenne 3HaHHe OCHOBHBIX OIOKEHUH KOHIEIMA YCTOHIHBOro pas- Yerusiid onpoc
KOHLEILIH BUTHS 1 IPHIHH €€ BOSHHKHOBEHHS. YMeHHe GOPMHUpOBATH Juddeperimposann
YCTOHUHBOTO COOCTBEHHYIO TTO3HIIHIO M0 OTHOMIEHHIO K CBEICHHMSIM, bIH 3auer

pazBUTHS KacaroL¥MCs IIOHATHS «yCTOHYHBOEC PasBUTHE.

YeTOH4YHMBOCTE M 3Hanue OCHOBHBIX CIIOCOGOB PENICHHUS HKOIOTHIECKHX Juddepennuposann
pa3BuTHE IPOOIIEM B paMKax KOHLEIIMH «Y CTORYMBOCTE ¥ Pa3BUTHEY. bIH 3a4eT

Ymenue pasjiiyaTe 5JKOHOMHYCCKYIO, COITHAIIbHYIO,

KyJIBTYPHYIO ¥ 9KOJIOIHYECKYIO YCTOHUUBOCTL, Y MEHHE

4. OXPAHA TIPUPO/IbI
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Ipuponooxpannas

3HaHKE UCTOPHH OXPAHBI IPHPOI6I B POCCHM M OCHOBHBIX THIIOB

Yerusrit onpoc

JIESITEITEHOCTD OpraHM3allHii, CIIOCOOCTBYIOMUX OXPaHE IIPUPOILL. Y MeHHE Huddepennmposann
OTIPEACIISATh COCTOSHIE SKOJOIHUECKON CHTYALMM OKPYKAIONIeH | bIif 3aueT
MECTHOCTH M IIPE/JIaraTh BO3MOKHBIC TIYTH CHHIKEHHS
AHTPOINOTEHHOr0 BO3/ICHCTBHS Ha IIPUPOLY.
[puponssie YMeH#e Nonb30BaThCs OCHOBHBIME METO/IAMK HAYYHOTO Huddepertmporann
pecypesl U ux MTO3HAHWS: OIMCAHUEM, H3MEPEHUEM, HABIOJEHHEM — IJIs bIH 3ateT

oXpaHa

OLCHKH COCTOSIHUS OIcpyHcaromei& CpEAbl U €¢ HOTp€6HOCTH B
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