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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o01eo0pazoBaTeIbHON yaeOHOU JUCHUTUIAHBI
«EcTecTBO3HaHWe»  TpeqHa3HAYeHA  JUIS  W3YYCHHS ~ ©CTECTBO3HAHHUS B
npodheccuoHaTbHBIX 00pa3oBaTeNbHBIX OpraHu3aIusIX, pealn3yIOINX
0o0pa3oBaTeNpbHYI0 TPOTpaMMy CpEeAHEro o0Imero o0pa3oBaHus B IIpenaenax
OCBOEHHUS OCHOBHOHW mpodeccuoHaNbHON 00paszoBaTenbHO mporpamMmbl  CIIO
(OITIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO OOpa30BaHUS, TPH TOJATOTOBKE
CHELMAIUCTOB CPEIHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit DI'OC cpennero
o011ero oOpa3oBaHusl, MPEABSIBISIEMBIX K CTPYKTYPE, COACPKAHHUIO U pe3ybTaTaM
OCBOCHMsI y4eOHOM aucuMIuiiHbl «EcTecTBO3HaHME», B COOTBETCTBUU C
PEKOMEH/IAIMSMU 10 OPTaHMU3AIMH TOTYYSHHs] CPeIHero o0Iero oopa3oBaHus B
npenenax OCBOCHHsI 00pa30BaTENIbHBIX MPOTPaMM CpPEeIHEro Npo¢ecCHOHAIBLHOIO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIEro o0pa3oBaHMsI C Y4ETOM TpeOOBaHUIA
denepanbHBIX TOCYJAPCTBEHHBIX 00pa30BATENBbHBIX CTAHIAPTOB U MOTy4aeMOid
npodeccu WM CHEIUAIbHOCTH CpPEAHEro MNpodhecCHOHATBHOTO 00pa3oBaHUs
(mucemo JlemapTamMeHTa TOCYAApCTBEHHOW TMOJHTUKH B cdepe MOATOTOBKH
pabouux kaapos u 1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue nporpaMmMbl « EcTecTBO3HaHKE» HAIPaBIEHO Ha JOCTHXKEHUE
CIICTYIOTIINX
neJen:

® OCBOCHUE 3HAaHUU O COBPEMEHHON €CTECTBEHHO-HAYyYHOU KapTUHE MHpA U
METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO ¢ Hanboyiee BAXKHBIMU HJCIMHU U
JOCTIKCHUSIMU €CTECTBO3HAHMUSI, OKA3aBIIMMHU OTPECIISIONIee BIUSHUE HA
pPa3BUTHE TEXHUKHU U TEXHOJIOTHI;

® OBJIaJICHUE YMCHUSMH TMPUMCHSATH TOJYYCHHBIC 3HAHMS JUII OOBSICHCHUS
SBJICHUA OKPYXAIOIIEr0 MHUpPa, BOCHPHUATHS HHPOPMAIMKA €CTECTBEHHO-
HAyYHOTO W MNPOPECCHOHAIBHO 3HAYUMOTO COJEP)KAaHUS, Pa3BUTHE

I/IHTGJIJICKTyaJ'IBHBIX, TBOp‘IeCKI/IX CHOCO6HOCT€I>1 nu KpI/ITI/I‘ICCKOI‘O
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MBIIJICHUST B XOJE TPOBENCHUS MPOCTEHIINX WCCIEAOBAHHUM, aHaIW3a
SBJICHWMA,  BOCHPHUATHS W  HMHTEPIPETAllMd  €CTECTBEHHO-HAYYHOU
uHpopMauu;

® BOCTHMTaHHE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHHOUW MPUPOJIBI
W WCIOJIb30BAaHUS JOCTIKCHUM ©CTeCTBEHHBIX HAyK IS Pa3BUTHS
[MBUJIM3AIIMH U TTOBBIIICHHS Ka4eCTBA KU3HU;

® TMPUMCHCHHE EeCTECTBEHHO-HAyYHBIX 3HAHUW B  MNPOPECCHOHATBHON
NEATETPHOCTH W TIOBCEIHEBHOM KM3HU I oOecrieueHuss 0e30MmacHOCTH
KU3ZHENIEITeIIbHOCTH; IPaMOTHOTO  HCIIOJIb30BaHUs COBPEMEHHBIX
TEXHOJIOTHIA; OXPaHbI 37TOPOBbsI, OKPYKAIOIICH CPEIBI.

B mporpamMmy BKJIIOYEHO conep)KaHHE, HApPaBICHHOS Ha (OPMUPOBAHUE
y CTYJIEHTOB KOMIETEHIINI, HEOOXOIMMBIX i kKauecTBeHHOro ocBoenust OITOII
CIIO Ha 06a3e ocHOBHOro 00I1ero 00pa3oBaHUs C MOJYYEHUEM CPEAHEro OOIIEro
oOpa3oBaHuUs; MPOrPaMMBbl TIOJITOTOBKY CrieluaiucToB cpeaHero 3seHa (IITICC3).

[Iporpamma yueOHOM nuctuIInHbl « EcTecTBO3HAHME» SIBISETCS OCHOBOM
I pa3paboTKu  paboyux MporpaMM, B  KOTOPHIX MpodeCcCUOHANIbHbBIC
oOpa3oBaTeNbHbIE OpraHU3alli, peaJu3ylone 00pa30BaTEIbHYIO MPOTPAMMY
cpea”ero oOmiero oOpaszoBaHusi B mpeaenax ocBoeHust OIIOIT CIIO na 0Gaze
OCHOBHOTO 00IIIer0 00pa3oBaHUs, YTOYHSIOT COJEp)KaHHE Y4yeOHOro maTepuarna,
MOCJIEIOBATEILHOCTh €r0 M3YYEHHS, pachpe/iesieHue y4eOHBIX 4YacOB, TEMAaTHUKY
pedepaToB (IOKIIATOB), WHAWNBUIAYATBHBIX TPOEKTOB, BHUIBI CAMOCTOSTEIHHBIX
pabor ¢ yuyeTtoMm crnenuduKH MpOrpaMM MOATOTOBKU CIHEIUATHCTOB CPEIHErO
3BEHA, OCBAMBAEMOU MpoheCCUU UTH CICITHATBHOCTH.

[Iporpamma MOXKET HCIHOJIB30BAaThCSA JIPYTUMHU  MPOPECCHOHATBHBIMU
o0pa30BaTeNbHBIMU  OpPraHU3ALMSIMH,  PEATU3YIONMMUA  00pa30BATEIHHYIO
porpaMMy CpeaHero ooOImero oOpa3oBaHUsS B Mpeieiax OCBOCHHS OCHOBHOM
npodeccuoHalbHOM oOpa3oBarenbHol mporpammbl CIIO Ha 0a3e OCHOBHOTO
obmero oopazopanus (IITICC3).

1.4. Pexomenayemoe KOJIMYECTBO YaCOB HA OCBOCHHE NPOrpPaMMbl y4eOHOMH
AUCHUIIHHBI:



MakcuManbHOM yueOHOM Harpy3ku ooydarorierocs 117 yacos, B TOM 4HCIIE:
- 00s13aTeILHON ayIMTOPHON yueOHOM Harpy3ku odyuarorierocs 78 dac,
- BKJIIOYas paktuyeckue (1abopatopHsie) 3ausaTus 39 vac;
- CaMOCTOSITEIHbHOU PaboThI 00yUatomerocs 39 Jacos.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCITATLIAHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOH padoThl

Bua yueoHoii padoTsl Oovem uacos
MaxkcumanbHasi yaeOHasi HArpy3Ka (Bcero) 117
O0s13aTesibHAsi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) /8
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B TOM 4HUCJIC.

MPAKTHUYECKUE 3aHSATHUS 39
KOHTPOJIbHBIE pa0OThI
CamocrosiTesibHas paboTa o0yuarierocs (Bcero) 39

B TOM 4HUCJIC:

HOI[FOTOBK& K CEMHUHApaM, ACJIOBBIM HIPaAM, pa60Ta Hal
IIPOCKTOM , COO6H1€HI/ICM, HpGSGHT&HHeﬁ

Wrorosas arrecranus B popme aud. 3ayerta

OBIIIASA XAPAKTEPUCTHUKA YUYEBHOM JUCHHUITJINHBI
«ECTECTBO3HAHMUE)»

EcrecTBO3HaHME — HAayKa O SIBICHUSX W 3aKOHAaX Mpupobl. COBpeMEHHOE
€CTECTBO3HAHHUE BKIIOYAET MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpacieid, U3
KOTOpPBIX HauOoJiee BaXKHBIMU SIBIISIOTCS (Qu3MKa, XuMuig W Ouonorus. OHO
OXBaThIBAET IIMPOKUN CIIEKTP BOMPOCOB O PazHOOOPA3HBIX CBOMCTBAX OOBEKTOB
MIPUPOJIbI, KOTOPBIE MOYKHO PAaCCMaTPUBATh KaK €IUHOE 1IE0E.

EcrecTBeHHO-HAyuHblC 3HAHUSA, OCHOBAaHHBIE HAa HHUX TEXHOJOTUU
dbopMUPYIOT HOBBINM 00pa3 >KuU3HU. BBICOKOOOPA30BaHHBIM YEIOBEK HE MOMKET
JUCTAHIIUPOBAThCS OT (PYyHIAMEHTaIbHBIX 3HAHUNU 00 OKpYXKAroIleM MHpe, HE
pPUCKYSl OKa3aTbCsl OECHOMOUIHBIM B TIpodeccroHanbHON nesTenbHocTH. JIroboe
MEPCIIEKTUBHOE HAMPABJICHUE ACATEIbHOCTH 4YEJIOBEKAa MPSIMO WA KOCBEHHO
CBSI3aHO C HOBOM MarepualibHOW 0a30if U HOBBIMH TEXHOJOTHSIMHU, U 3HAHUE HX
€CTEeCTBEHHO-HAYYHOMU CYITHOCTH — 3aKOH yCIiexa.

EcrecTBOo3HaHME — HEOThEMIIEMAsi COCTABISAIONIAsl KYJbTYPhl: OMPEIEIss
MUPOBO33pEHHE YEJIOBEKa, OHO MPOHUKACT M B TyMaHUTapHyI cdepy, U B
OOIIECTBEHHYIO  XW3Hb.  PallMOHANBHBI  €CTECTBEHHO-HAYYHBI  METO/,
chOpMHPOBABIIINICS B paMKaxX €CTECTBEHHBIX HAyK, 00Opa3yeT eCTEeCTBEHHO-
HAay4YHYI0 KapTHUHY MHUpa, HeKoe o00pa3Ho-(puiocodckoe 0000IICHHE HayYHBIX
3HAHUM.

OCHOBY €CTeCTBO3HAHUS TPEACTaBIsAeT (U3MKa — Hayka O MPUPOJE,
u3yvaroniasi Hanboyiee BaXKHBIC SIBJICHHUS, 3aKOHBI M CBONCTBA MaTepHAIbHOTO
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mupa. B ¢usuke ycTaHaBIMBalOTCS yHHBEpPCalIbHBbIE 3aKOHBI, CIPABEIUBOCTH
KOTOPBIX MOJTBEPHKAACTCS HE TOJIBKO B 3EMHBIX YCIOBHUSX M B OKOJO3EMHBIX
IPOCTPAHCTBAaX, HO W BO Bced BceneHHoil. B »sToM 3akiroyaercss OAWH U3
CYIIECTBEHHBIX MPHU3HAKOB (U3UKH Kak (QyHIaMeHTalbHOM Hayku. Ousmka
3aHMUMAaeT 0cO00€ MECTO CPE/IM €CTECTBEHHBIX HAYK, IOATOMY €€ MPUHATO CYUTATh
JUIEPOM €CTECTBO3HAHUA.

EcTecTBO3HaHME Kak HayKa O SIBJCHMSX M 3aKOHAX MPUPOJbI BKIIOYAET
TaKXe OJIHY U3 BaXXHEUIIINX OTPACIICH — XUMHIO.

XuMHsT — HayKa O BeIlecTBaX, HMX COCTaBE, CTPOCHHH, CBOMCTBax,
npoleccax MpEeBpalleHUs, HWCIOJb30BAHUM 3aKOHOB XUMHUU B MPAKTUYECKOH
NEATEIbHOCTH JIFOJIEH, B CO3JJaHUU HOBBIX MaTEPHAJIOB.

buosoruss — cocrtaBHasg 4acTh €CTECTBO3HAHUA. JTO HayKa O JKHBOU
npupoae. OHa U3y4aeT pacTUTEIbHBIN, )KUBOTHBI MUP M YEJIOBEKA, HUCIIOJb3YS
KaK COOCTBEHHBIE METOJbl, TaK U METOAbl APYI'MX HayK, B YAaCTHOCTU (PU3HUKH,
XUMUU U MaTeMaTUKU: HAOJOJIEHUS, SKCIIEPUMEHTBI, UCCIAEAOBAHUS C MTOMOIIBIO
CBETOBOI'O M 3JIEKTPOHHOTO MHUKPOCKOMNA, OOpabOTKY CTaTUCTHUUECKHX JAaHHBIX
METOJaMH  MaTeMaTU4YeCKOM  CTaTUCTUKM W JAp. buojorus  BbIABISAET
3aKOHOMEPHOCTH, NMPUCYIINE )KU3HU BO BCEX €€ MPOSIBICHUSAX, B TOM YHCIIe OOMEH
BEILECTB, POCT, PA3MHOXEHUE, HACJIEICTBEHHOCTh, N3MEHYMBOCTD, 3BOJIOLHIO U
Ap.

B mpodeccnonanbHpix 00pa3oBaTeNbHBIX OPTraHU3ALUAX, PEATU3YIOLIUX
o0pa3oBaTeIbHYIO MpPOrpaMMy CpEIHEro oOIero oOpa3oBaHHs B TIpejaesiax
ocBoenust OIIOII CIIO na 0a3e ocHOBHOro oOIIero oOpa3oBaHUsA, H3ydaeTcs
UHTETpUpOBaHHAs y4yeOHas auciumuimHa «EcTecTBo3HaHue», BKIOYAlOIIas TpU
paszena, 00Jagaolue OTHOCUTEIBHON CAMOCTOSITEIbHOCTBIO U IE€JIOCTHOCTBIO —
«Duszuka», «Xumus», «buosorus» — 4ro He HApylIaeT IPUBBIYHYIO JIOTUKY
€CTECTBEHHO-HAYYHOT0 00pa30BaHUsl CTYACHTOB.

[Tpu ocBoenun npodeccuit CIIO u cneumnansHocteit CIIO conumansHO-
HYKOHOMHYECKOTO M TyMaHUTapHOTO Mpoduiei npodecCuoHaIbHOTO0 00pa30BaHMs

€CTeCTBO3HaHME Wu3y4yaeTcs Ha 0azoBom ypoBHe ®I'OC cpemnero o6iiero
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00pa30BaHMsI C yUETOM CIielu(UKH OCBAauBAEMOM Mpodeccur Win CrieuanbHOCTH.

OTO BBIpaXKaeTrcs B COAECP)KAHWM OOy4YEHHUs, KOJMYECTBE 4YacCOB,
BBIIEJIIEMBIX HA W3Y4YEHHME OTACJBHBIX TEM IPOrpaMMbl, TTTyOMHE UX OCBOEHUS
oOydarolmuMucs, o0beMe U XapakTepe TMPaKTUYECKUX 3aHATHH, BUAAX
BHEAYIUTOPHOMN CaMOCTOATEIbHON Pa0OTHI CTYAEHTOB.

B mpomecce peamuzanmuu  colep)KaHUS — yuyeOHOW — JTMCUUIUIMHBI
«EctecTBO3HaHMe» 3HAUMMO H3ydeHHE paszgena «DPusuka», KOTOPBIM BHOCUT
CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpY’KaroIleM MUPE.

[Ipy wu3yyeHun yuyeOHOro Marepuasa IO XUMHM W OHOJIOTUHU
1€J1€CO00pa3HO AaKIEHTUPOBAaTh BHUMAHHE OOYYarOUIMXCsl Ha KM3HEHHO Ba)KHBIX
o0OBbEeKTax MPHUPOABI M OpraHU3ME YeJoBeKa. IJTO ruapocdepa, armochepa u
ouocdepa, KOTOPbIE PAaCCMATPUBAIOTCS C TOUKHU 3PEHUS XMMUYECKUX COCTaBOB U
CBOMCTB, WX 3HA4YCHUS JUI1 JKU3HEACATEIBHOCTU JIOJEH, 3TO COJAEpIKAHUE,
OCBEIIAOIIEE POJIb BAKHEUIINX XMMHUYECKUX HIEMEHTOB B OPraHHW3ME YEJIOBEKa,
BOIIPOCHI OXPaHbl 3I0POBbs, NPO(UIAKTUKN 3a00JI€BaHUN U BPEIHBIX NMPUBBIYEK,
NOCIEACTBUM M3MEHEHMsI CpeAbl OOWTaHUs 4YeJOBEKa [JIsl 4YeJIOBEYECKOU
LUMBUITU3ALIH.

3amMeTHOE MECTO B COJEpKAaHUW YYEOHOW JUCHUIUIMHBI 3aHUMAET
yueOHbIi MaTepuaj, He TOJbKO (OPMHUPYIOLIUN €CTECTBEHHO-HAYUHYIO KapTUHY
MHUpa y CTYJEHTOB, HO M PACKPBIBAIOLIUN MPAKTUUECKOE 3HAYEHUE €CTECTBEHHO-
HAy4YHBIX 3HAHUN BO BcexX cepax KU3HU COBPEMEHHOIO O0IECTBA, B TOM YHCIIE B
IYMaHUTapHOU cdepe.

B unenom yueOHas nucuumiimHa «EcTecTBO3HaHUE», B COACpPNKAHUU
KOTOPOM BEAYLIMM KOMIIOHEHTOM SIBJISIFOTCSI HAy4YHbIE 3HAHWUS U HAYYHBIE METOJIbI
MO3HAHUA, TIO3BOJISIET C(OOPMUPOBATH Yy OOYHAIOLIUXCS LIETOCTHYIO €CTECTBEHHO-
HAyYHYI0 KapTHHY MHUpa, MOpOOyIUTh Yy HHUX HMOLMOHAIBHO-IIEHHOCTHOE
OTHOIIIEHWE K HW3y4aeMOMYy MaTepHally, TOTOBHOCTb K BBIOOpY JeHCTBHIA
OTpPE/ICTICHHONW HANpPaBJICHHOCTH, YMEHHUE KPUTHUUYECKU OLICHMBATh CBOU U UYXKHE
JNEUCTBUSA U ITOCTYIKH.

WUuTerpupoBaHHOoe coAep)KaHWe Yy4yeOHOM  IUCHMUIUIMHBI  [O3BOJISIET
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IpernoiaBaresisiM GU3NKN, XUMHAHU 1 OMOJIOTUHA COBMECTHO OPTaHW30BaTh N3YUCHHE
€CTECTBO3HAHUSA, WCIOJIb3yS HWMEIOIIMECS YaCTHBIE METOAUKUA IPETOIaBaHMsI
npeaMera.

N3yuenue 00111e00pa30BaTEIbHOM y4eOHOM TV CHUATUIAHBI
«EcTecTBO3HaHMe» ~ 3aBepliaeTcs — TOJBEACHHEM  HWTOTOB B ¢opMme
g hepeHIIMPOBAHHOTO 3a4€Ta B paMKaX MPOMEKYTOYHON aTTECTAIlH CTYJCHTOB
B miporiecce ocBoeHus ocHoBHoU OIIOIT CIIO ¢ mosydyeHueM cpeaHero oOIIero

obpazoBanus (I[ITICC3).

MECTO YYEBHOU JUCHUIIJIMHBI B YYEBHOM ILJIAHE

Yyebnas nucnumimHa « EcTecTBo3HaHMEY SBIAECTCS YICOHBIM IIPEIMETOM
no BbIOOPY M3 00s3aTeNbHOM mpeaMeTHol obmactu «EcTecTBEeHHBIE HayKm»
®I'OC cpennero oduiero oopa3oBaHusl.

B npodeccuonanbHbIx 00pa3oBaTENbHBIX OpPraHU3ALUAX, PEATU3YIOIIUX
o0pa3oBaTeIbHYIO MpPOrpaMMy CpeIHEero oOImero oo0pa3oBaHHs B TIpejaeiax
ocoerust OIIOII CIIO nHa 6a3e OCHOBHOro oOmiero ooOpasoBaHus, ydeOHas
muciuiinHa  «EctecTBo3HaHMe» wu3ydaeTcs B 00Ieo0pa3oBaTebHOM  ITUKIIE
yuebHoro miana OIIOIT CIIO na 6a3e OCHOBHOro o0OIIero 0Opa3oBaHUS C
moJTyuyeHueM cpeanero oomiero oopazosanus (IITICC3).

B  yueOnpix mmanax IIIICC3 wmecto  y4eOHOM  JUCITUTUIMHBI
«EcrecTBO3HaHME» — B cOCTaBe 00LIE00pa30BaTEIbHBIX YUEOHBIX TUCHUIUIMH IO
BBIOOPY, (QOpMHUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbix obmacteit DI'OC
cpeaHero oobuiero odpazoanus, ais npodeccuit CI1O unu cnenuansHocteit CI1O

COOTBETCTBYIOIIETO MpoduJisi MpodhecCUOHATIBHOTO 00pa30BaHUsI.
PE3YJIBTATHI OCBOEHUSI YYEBHOHN JUCIHHUITJINHBI

OcBoenue comepkanuss yueOHOW mucnuiuiiHbl  «EcTecTBo3HaHME»
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o0ecrieuynBaeT JOCTIKEHUE CTYICHTAMH CIEAYIOIINX PE3YIbTaTOB:
® JIUYHOCHIHBIX:

— YCTOMYMBBIM MHTEpPEC K MCTOPUM W JIOCTIKCHHSAM B 00JacTu
€CTEeCTBEHHBIX HayK, YyBCTBO I'OPJIOCTH 3a POCCUHCKHUE €CTECTBEHHBIE
HayKH;

—~ TOTOBHOCTH K  TMPOAOJDKEHHUIO  OOpa30BaHMS,  IOBBIIICHHUIO
KkBaMM(pUKaMu B M30paHHON MpodecCHOHATBbHON IesSTENbHOCTH C
WCIIOJIH30BaHUEM 3HAHUM B 00JIACTU €CTECTBEHHBIX HAYK;

- OOBEKTUBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETCHIMH B 00JacTH
€CTECTBEHHBIX HAayK JUIsi 4YeJoBeKa U oOllecTBa, YMEHHUE
HCIIOJIb30BaTh TEXHOJIOTHYECKUE JOCTHXKCHHUS B 00JacTh (PU3HKH,
XUMUH, OHOJIOTHH JUTS MTOBBIIICHUS COOCTBEHHOI'O
WHTEJJIEKTYaJIbHOTO Pa3BUTHUSI B BBIOpaHHON MpodeccUuoHaNbHON
JICSITCIIbHOCTH;

—~ yMEHUE TPOAHAIM3UPOBATH TEXHOTCHHBIC  TMOCIEACTBUS IS
OKpY’Karoliel cpejbl, OBITOBON M IPOM3BOJCTBEHHOMN JEATEIHLHOCTH
YyeJIOBEKa;

— TOTOBHOCTB CAMOCTOSITEILHO JOOBIBATH HOBBIE 151 C€0SI €CTECTBEHHO-
Hay4yHbl€ 3HAHUS C HCHOJB30BAaHUEM JUISI OTOr0 JIOCTYIHBIX
HMCTOYHUKOB MH(OpMAIIUH;

- YMEHHE YIPaBJAATbH CBOEH I[IO3HABATEIIBHOW  JIEATEJIBHOCTBIO,
MIPOBOJAUTH CAaMOOIICHKY YPOBHSI COOCTBEHHOTO HWHTEIUICKTYabHOTO
pa3BUTHS;

—~ YMEHHUE BBICTpAUBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIICHHS B
KOMaH/ie 0 pelIeHnuo oO0IIuX 3a/1a4 B 0071aCTH €CTECTBO3HAHMS;

® MemanpeomMemHbix:

~ OBJIAJICHHEC  yMEHUSMHU W  HABBIKAMH  Pa3IUYHBIX  BUJOB
MO3HABATEIbHON JIESITEIBHOCTU [IJI M3Y4YEHUs Pa3HbIX CTOPOH
OKPY>KaIOIIEro €CTECTBEHHOTO MUPAa;

— IIPHUMCHCHHC OCHOBHBLIX MCTOIOB ITO3HAHHA (HaGHIOILCHI/IH, HAay4YHOT'O
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AKCIEPUMEHTA) Ui HW3YYEHHS] Pa3IHYHbIX CTOPOH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPA, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTaJIKUBAThCS B MpodecCHuoHaNbHOM cdepe;

—~ yMEHHUE OmpeAensaTh UeIu MW 3aJayd  JAesTeIbHOCTH, BbIOUPATH
CpelICTBa JJIsl X JOCTHXKEHUSI Ha MPAKTHKE;

~ YMEHHE UCIOJIb30BaTh pa3JIMYHbIe MCTOYHUKH JJIA TIOJyYEHUS
€CTECTBEHHO-HAYYHOW MH(MOPMAIIMN U OIEHWBATh €€ JOCTOBEPHOCTH
JUTSL TOCTUKEHUS TIOCTABJICHHBIX 1IeJIeH U 3a]1ay;

® npeoMemHbIX:

~ c(OopMHUPOBAHHOCTH TPEACTABICHUNM O 1IEJIOCTHONH COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHHE MHUpa, MPUPOAE KakK €IUHOU
IEJTOCTHOM CHUCTEME, B3aUMOCBSI3M  4YEJIIOBEKa,  MPUPOABl U
o0111ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacliTabax BceeneHHoi;

~ BJAJICHHE 3HAHUSIMHU O HAnOOJIee BAXKHBIX OTKPBITUAX U JIOCTHIKCHUSIX
B 00JaCTH  €CTEeCTBO3HAHMS, TMOBJIMSBIIUX HA  SBOJIOLMIO
MPEICTABIICHUN O TIPUPOJIE, HA PA3BUTHUE TEXHUKU U TEXHOJOTU;

~ chOpPMHPOBAHHOCTh YMEHHUS TMPUMEHSITh ECTECTBEHHO-HAYUYHBIE
3HaHUS JUIsi OOBSCHEHUS OKPYXKAIOIIUX SIBJICHHUM, COXpaHEHUs
3I0pOBbs,  oOecrieueHuss  OE30MACHOCTH  >KU3HEACSTEIIBHOCTH,
OEpEKHOTO OTHOILICHHUS K pupoie, palMOHAIILHOTO
MPUPOJIONIOIB30BaHUS, a TAKXKE BBITIOJIHEHUS POJU TPaAMOTHOTO
noTpeouTeNIs;

~ c(opMHUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJIC TO3HAHUS
OpUPOABl U CPEACTBAX M3YYCHHsS] METramMHupa, MakKpoMupa U
MUKPOMHUPA; BJIQJICHUE npueMamu €CTEeCTBEHHO-HAYYHBIX
HaOJIIOJICHUM, OMBITOB, HCCIAEJOBAHUM U OIEHKH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTATOB;

— BJIQJICHHWE  TOHATUWHBIM  allapatoM  €CTECTBEHHBIX  Hayk,
MO3BOJISIONIMM TIO3HABATh MHUpP, YYacCTBOBaTh B JAUCKYCCHSIX IO

CCTCCTBCHHO-HAYYHbIM BOIIpOCaM, HCIIOJIB30BaTh Pa3IMYHbIC
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WUCTOYHUKU WHGPOPMAIMKA JJII TOJATOTOBKH COOCTBEHHBIX paboT,
KPUTUYECKA OTHOCHUTBCS K coobmenmsim CMMU, coaepxarium
Hay4YHYyI0 HH(pOopMaIuio;

~ chOpPMHPOBAHHOCTh YMEHHA MOHUMATh 3HAYMMOCTH E€CTECTBEHHO-
HAy4yHOTO 3HAHUS JUISI KaXJAOro 4YEJIOBEKa HE3aBUCHUMO OT €ro
npodeCCUOHAIBHON  JICSITEIBHOCTH, pa3iudaTh (AKThl W OICHKH,
CpPaBHUBATh OLICHOYHBIE BBIBOJIbI, BUAETh HX CBSI3b C KPUTECPUAMU

OIICHOK ¥ CBSI3b KPUTEPHUEB C OIPEICIICHHOMN CHCTEMO [IEHHOCTEHH.
COJEPXAHUE YUYEFHOU JUCIIUIIJIAHBI
XUMUA
OBIIAS N HEOPTAHNYECKASA XUMHUSA

BBenenue
XUMHYECKash KapTHUHA MHUpPa KaK COCTaBHAasA 4acTh €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa. PoJib XUMHM B 5KU3HU COBPEMEHHOT'0 O0IIECTBA.
[Ipumenenue NOCTHKEHUN COBPEMEHHON XMMHUU B TyYMaHUTapHOU cdepe
JIeSITeIbHOCTH OOIICCTBA.
XUMUYECKOE coJiepKaHnue YyUeOHOU NUCIUIIMHBI « ECTECTBO3HAHUEY TPU
ocBoeHnu cnennanbHocte CITO conmaabHO-3KOHOMHUYECKOTO U TYMaHUTapHOTO

npoduneit mpodhecCuOHATBHOT0 00pa30BaHUsI.

OcHOBHBIE IOHATHUS U 3AKOHbI XUMHUH
[Ipenmer xumuu. BemectBo. AToM. Monekyia. XUMUYECKAN AIEMEHT U
dbopmpbl ero cymecTBoBaHus. [IpocThie 1 ClI0KHBIE BEIIECTRA.
OTpaxeHrne XMMHYECKHUX CIOKETOB B MPOU3BEICHUSIX XYAO0KECTBEHHOMU
JIATEPATYPHI U UCKYCCTBA.

Hemoncmpayuu
13



Habop Mozeneid aToMOB M MOJIEKYII.

N3mepenne BemectBa. OCHOBHBIE 3aKOHbI XMMHH. Macca aTOMOB U
Mosiekyld. OTHOCUTENbHBIE aTOMHas W MoOJEKylspHas Maccbl. KoimuecTBo
BemiectBa. IlocTtositHHas ABoraapo. MonsgpHas wmacca. 3akoH  ABOraipo.
MonspHbIii 00beM razoB.

KonnuecTBeHHbIE M3MEHEHUS B XUMHUM KaK YACTHBIM CIydail 3aKOHOB
MepexoJia KOJIMYECTBEHHBIX M3MEHEHUM B KadecTBeHHblE. M. B. JIoMOHOCOB —
«MEPBBIN PYCCKUN YHUBEPCUTET.

I/IJ'IJ'IIOCTpaL[I/II/I 3daKOHa COXPAaHCHUA MACChI BCIICCTBA.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
. U. MenaesieeBa

OtkpeiTue  Ilepuognueckoro  3akoHa.  Ilepuomuyeckass — cucrema
xumMu4deckux snemenToB 1. 1. Menneneena.

3nauenue Ilepmogmueckoro 3akoHa u llepuoguyeckoil CHCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa st pa3BUTHS HAYKUM U MTOHUMAaHUS
XUMHUUYECKON KapTUHBI MUPA.

J1. 1. MenneneeB 06 00pa3oBaHUM U TOCYIapCTBEHHOMN MOJIUTHKE.

Jemoncmpavusn

Paznmuunbie popmel [lepuoanueckoid CUCTEMBI XUMUYECKUX 3JIEMEHTOB /.

H. Menneneesna.

Crtpoenue Belecrsa
KoBanentHas cBs3b: HenoysipHas U noJisipHasd. MonHas cBsi3b. Katnonsl u
aHUOHBI. MeTammyeckas cBa3b. BogopoaHas cBs3b.
Hemoncmpayusn
OOpa3upl BEMIECTB M MAaTEPHATIOB C Pa3IMYHBIMA THUIIAMH XHUMHYCCKOU

CBi3HU.

Boaa. PacTBopsl
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Bona B mpupone, ObITy, TEXHHKE W Ha MPOU3BOACTBE. Duznueckue u
XUMHUYECKUE CBOMCTBA BOJAbI. OnpecHEHUE BObI. ArperaTHbIe COCTOSIHUSI BOJbI U
€€ NIePEXO/Ibl U3 OJHOTO arperaTHOro0 COCTOSIHUS B IPYTO€.

Hemoncmpauusn

du3nYecKue CBOMCTBA BOJBbI: TIOBCPXHOCTHOC HATSKCHHUC, CMAYHBAHUC.

XuMHYeCcKHe peaKkuuu
[ToHATHE O XUMUYECKOW peakuuu. TUIbl XUMUYECKUX peakiuil. CKOpoCTh
peakiuu 1 (HaKkTopbl, OT KOTOPHIX OHA 3aBUCHT.
Hemoncmpauusn

XHUMHYECKHE PCaKInu C BBIACIICHUCM TCILIIOTEI.

Heoprannuyeckue coeuHeHHs

Knaccudukanysa HeopraHUYeCKUX COEIUHEHUN M UX CBOMCTBA. OKCHUBI,
KHUCJIOTBhI, OCHOBAaHMS, COJIU.

[Tonarue o rugponnse coisieil. Cpella BOOHBIX PaCTBOPOB COJICH: KHCIAs,
HeWTpanbHas, menounas. Bonopoaueiii nokaszarens pH pactBopa.

Mertamiel. O0mue pu3ndecKkue U XUMUIECKHEe CBOMCTBA METAJIJIOB.

Hemetannbel. O01mmas xapakTepUCTHKA TJIaBHBIX MOATPYIIT HEMETAIOB HA
MIPUMEPE TAJIOTECHOB.

Baxnenmme CcoOeIUMHEHUS METAUIOB W HEMETAUIOB B IIPUPOJIE U
XO3SIUCTBEHHOU €SI TETbHOCTH YEIOBEKA.

Mertauibl M CHJIaBbl KaK XyAOXKECTBEHHbIM Marepuall. CoeauHeHus
METaJUIOB KaK COCTaBHAs 4YacTh CPEICTB H300pa3UTEIHLHOTO HMCKYCCTBA.
HemeTamibl u uX COeIMHEHUS KaK COCTaBHasi 4acCThb CPEACTB M300pa3uUTEIBLHOIO
HCKYCCTBa.

Hemoncmpayuu

B3aumopeiicTBue MeTamIoB ¢ HeMeTaJllaMu (LIMHKA C CepoM, aTlOMUHHUS C
HOJ0M), pacTBOpaMH KUCIIOT U IIEJI0OYEH.

["openue meTannoB (LIMHKA, jKejie3a, MArHus) B KUCIOPO/IE.
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B3anmonencTBue a30THOM M KOHILIEHTPUPOBAHHOM CEPHOW KHCIOT C
MeZIbl0. BOCCTaHOBUTENBHBIE CBOMCTBA METAIIOB.

Ilpakmuueckue 3anamus

Omnpenenenue pH pacTBopa coJien.

B3aHMOHCﬁCTBHe MCTAJIJIOB C PaCTBOpAaMU KHUCJIOT U COJICH.

OPTAHUYECKASA XUMUSA

Opranuyveckue coeJUHEHUSA

OCHOBHBIEC TIOJIOXKEHHUSI TEOPUH CTPOCHUS OPraHUYECKUX COCIUHEHUM.
Mmuoroo0pasue oprannueckux coenunenuii. [lonstue nzomepun.

Yraesonopoasl. IIpenensHble U HENMpenenbHble yTIIEeBOAOPOabl. Peakuus
nonumepusanuu. [IpupoaHble MCTOYHHMKK YIIE€BOJOPOJIOB. YTIIEBOAOPOABI KaK
OCHOBa  MEXIYHApPOAHOTO  COTPYAHUYECTBA M  BaXKHEHIIMHA  HCTOYHHK
dbopmupoBanus OropxeTa PO.

Kucnopoaconepxamue  opraHnyeckue  BemiectBa.  [IpencraBurenn
KUCJIOPOJICOJICPKAIMX OPTaHUYECKUX COCAMHECHHUI: METWIOBBIM W 3TUIIOBBIN
CIUPTHI, TTUIEPUH, YKCYCHasl KUCIOTA. JKUPBI KaK CII0KHBIC I(DUPHI.

AJIKOTONM3M M €ro OTPAKEHHE B MPOU3BEACHUSAX XYJ0KECTBEHHOM
JUTEpaTyphbl U N300Pa3UTEIHLHOTO UCKYCCTRA.

VYrieBosl: TI0K03a, Kpaxmal, LeJTr0JI03a.

A30Tco/iepKalllie OPraHUYEeCKUE COCTUHEHMS. AMUHBI, aMUHOKHUCIIOTHI,
oenku. CtpoeHue u Ouosoruyeckas QPyHkIus OCIKOB.

Hemoncmpayuu

[TonyueHne STUIEHA U €T0 B3aMMOJICHCTBUE C pacTBOPOM IE€pMaHraHarta
KaJvsi, OpOMHOM BOJIOH.

KauecTBeHHas peakuys Ha TJIMILIEPUH.

[{BeTHBIC peakiuu OEIKOB.

[Inactmaccel M BoJokHA. lloHsATHE O TUIacTMaccax M XUMHUYECKHUX

BOJIOKHAaXx. HaTypaJ'IBHBIC, CUHTCTHYCCKHNEC U UICKYCCTBCHHBIC BOJIOKHA.
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[Ipumenenve  MONMMMEPOB B NPUKIATHOM U KJIACCHUYECKOM
U300pa3UTEITLHOM UCKYCCTBE.
Jemoncmpayusn

Paznuunbie BUABI IIJTaCTMACC U BOJIOKOH.

XHMMHUA U )KU3Hb

XUMHSIT U OPTraHU3M YeJIoBeKa. XUMHUUYECKHE DJIEMEHTHl B OpPraHU3MeE
yenoBeka. OpraHM4eckue M HEOpraHudyeckue BemecTBa. OCHOBHBIE KU3HEHHO
HEOOXOJIMMbIC COETUHEHHUsS: OCJIKU, YTJIEBOJbI, KUPbI, BUTAMHUHBI. YTJIEBOILI —
TJIaBHBIA UCTOYHUK SHEPTUU OpranusMa. Posb )KupoB B opranusMe. XO0JeCTEPUH U
€ro poJib B 3JI0POBbE YEIOBEKA.

MuHepanbHble BelecTBa B IPOAYKTaX TMHUTAHUS, IHIIECBbIE T00aBKH.
COanaHcupoBaHHOE MMUTAHUE.

Xumus B ObiTy. Boma. KauectBo Boabl. MoromIue U YUCTSIIKME CPEACTBRA.
[IpaBmita 6e3omacHO# pabOThI CO cpe/icTBaMU OBITOBOM XUMHH.

Ponp XuUMHMUYECKHMX DJEMEHTOB B JKU3HH pacTeHUl. Y I00peHwus.

XUMHUECKHUE CPEACTBA 3ALIUTHI PACTEHUH.

BHUOJIOI'UA

buoJiorust — COBOKYNNHOCTH HAYK O KUBOM MPUPOJE
MeToabl HAYYHOT'0 IO3HAHUA B OHOJIOTHH
JKuas mpupoja kak 00BbeKT u3yueHust onojaoruu. MeToasl HCClIeI0OBaHUS
YKUBOU MpUpoAbl B Orosoruu. OnpeesieHue >KM3HU. Y POBHU OpraHU3aINU KU3HH.
Hemoncmpayuu

YpOBHU OpraHu3anvu kU3HU. MeTo bl TO3HAHUSI )KUBOW PUPOIBL.

Knerka

I/ICTOpI/IH HN3Yy4YCHUS KIICTKH. OCHOBHBIE TIOJIOKECHHS KJIETOUHOM TCOpHUMU.
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Knetka — cTpykTypHO-(pYyHKIIMOHATbHAS (3JIEMEHTapHAsI) €AMHNLIA KU3HU.

Crpoenne kneTkd. [IpokapuoTbl M 3yKapuOTbl — HU3IIME U BBICIIUE
KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KIETKH 3YKAPHOT.
Knerounoe sapo. @PyHKIuMsA sAapa: XpaHEHUE, BOCIPOM3BEIAEHUE W Iepenaya
HACJIEICTBEHHOW HMH(POpPMALIMU, PETYJSlUs XUMUYECKOM AKTHUBHOCTH KJIETKHU.
Crpykrypa u GQyHKIUH XPOMOCOM. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.

buonornyeckoe 3HAaYE€HHWE XUMHUYECKHX 3ieMeHToB. Heopranuueckue
BEIIECTBA B COCTaBE KIETKU. Polib BOJBI KaKk pacTBOPUTENS U OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEW CpeAbl OpraHU3MOB. YTJIEBOJbI M JUNUIBI B KIETKE.
Ctpykrypa u Ouosiorndyeckue (yHkuuu OenkoB. CTpoeHHUE HYKJICOTHAOB U
cTpykTypa nonunykieotuaubix neneid JIHK u PHK, ATO.

Bupycel u 6akrepuodaru. HeknerouHoe cTpoeHue, KU3HEHHBIA LUK U
€ro 3aBUCUMOCTb OT KJIETOYHbIX (opM ku3HU. Bupycsl — B030yauTenu
UHQEKINOHHBIX  3a0ojeBaHWil;  HoHATHE 00  OHKOBUpycax.  Bupyc
umMmyHoaeduimta yenoseka (BIY). Ilpopunaxkruka BUY-unpexumm.

Jemoncmpayuu

CrtpoeHne MoJeKybl OeKa.

Crpoenue mosekyinsl JJHK.

CtpoeHue KIETKH.

CtpoeHue KJIETOK MPOKAPUOT U SYKAPHOT.

CrtpoeHue Bupyca.

Ilpakmuueckue 3auamus

Habnrogenue KIeTOK pAacTeHWd M KUBOTHBIX IOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENaparax u X ONUCaHUE.

CpaBHEHUE CTPOCHHUS KIETOK PACTCHUN U )KUBOTHBIX.

Opranusm
Opranusm — equHoe 11es10e. MHOTO0Opa3re OpraHu3MoB.
OOMeH BelecTBOM M YHEPTUEH ¢ OKpYKaloIeh cpeoi Kak He00X0IMMOe

YCIIOBHUEC CYIICCTBOBAHMS KNBBIX CHCTCM.
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CrocoOHOCTh K  CaMOBOCIPOM3BEACHHIO — OJHA U3 OCHOBHBIX
0COOCHHOCTEH KHUBBIX OpraHU3MOB. JleneHue KIeTKH — OCHOBA POCTa, Pa3BUTHS U
pa3MHOXKEHHST OpraHu3MoB. becmonoe pasmuHoxeHue. I[lomoBoi mpomecc u
10JI0OBOE pazMHOkeHue. OMI0I0TBOPEHHE, €ro OMOJIOTHYeCKOe 3HAUCHHE.

[lonatne 00  MHAMBUAyaIbHOM  (OHTOT€HE3),  AIMOPHOHAIBHOM
(oMOpHorene3) m MOCTIMOPHOHATBLHOM pa3BUTUU. VHAWBHUAyaIbHOE DPa3BUTHUE
YeJIOBEKa U €r0 BO3MOKHBIC HAPYIIICHHUS.

OOmue TmpencTtaBIeHUs] O  HACICACTBEHHOCTH W HM3MEHYMBOCTH.
['eHeTnyeckass TEPMHHOJOTHS W CHMBOJIMKA. 3aKOHOMEPHOCTH HACIEIOBaHUS.
HacnmenoBanne mnpusHakoB y yenoBeka. [lomoBeie xpomocomsl. CLeruieHHOe ¢
1oJIoM HacienoBaHue. HacnencTBeHHble OOJE€3HM YENOBEKAa, UX HPUYUHBL U
npo¢unaktuka. CoBpeMEeHHbIE PEACTABICHUS O TEHE U TEHOME.

['eHeTHUecKrEe 3aKOHOMEPHOCTH H3MeHuMBOCTH. Kinaccudukanus ¢opm
M3MEHYMBOCTU. BIusiHue MyTareHoB Ha OpraHu3M YeJIOBEKa.

[Ipenmert, 3amaun U METOABI CeNEKIHH. | eHeTHUeCKne 3aKOHOMEPHOCTH
cenekuuu. Yuenue H. M. BaBunoBa o nieHTpax MHOrooOpa3usi ¥ MPOUCXOKICHHUS
KYJBTYPHBIX PaCTeHUN. BHOTEXHOIOTHS, €€ TOCTIKEHUS, TIEPCIIEKTUBBI PA3BUTH.

Jemoncmpayuu

OOMeH BelEeCTB U NMPEBPAILIEHUS] JHEPTHH B KIIETKE.

Henenue kieTku (MUTO3, MEi103).

Crioco0b1 6€cToNIoro pa3sMHOKEHHUS.

OTmI0A0TBOPEHNE Y PACTCHUN U JKUBOTHBIX.

NuauBuayaibHOE pa3BUTHE OpraHU3Ma.

HacnenctBennbie 60€3HM YeOBEKa.

Bnusiaue ankoronn3ma, HApKOMaHUH, KYpeHHs Ha HACJIEICTBEHHOCTb.

Myranun.

Moau¢ukannonHas U3MEHYUBOCTb.

LleHTpbl MHOTOOOpA3Us U MPOUCXOXKIEHHUS KyIbTYPHBIX PACTCHHIA.

HckyccTBeHHBIN 0TOOP.

HccaenoBanus B 001acTH OMOTEXHOIOTHH.
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Hpakmuuecmte 3anamun
Pemenue QJICMCHTAPHBIX TCHCTUYCCKUX 3aJia4.
AHanuz wu OIOCHKa OJOTHYCCKHUX  aACIICKTOB  Pa3BHTUA  HCKOTOPBIX

HUCCJIEIOBAHUN B OMOTEXHOJIOTHH.

Bun

DBOJIIOIIMOHHAA TEOpUsi U €€ pPojb B (OPMHUPOBAHHWU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTWHbl Mupa. Bupa, ero kpurepuu. llomymamus xax
CTPYKTYpHasi €AuHWIA BHUAA U 3BOJONUU. CHHTETHYECKAs TEOpHs IBOJIIOLUU
(CTD). IBmxymue cuiibl HBOIIOIUMHU B cooTBeTcTBHM ¢ CTO.

PesynpraTel 3BOMtonmu. CoxpaHeHne MHOrooOpasusi BHJIOB KaK OCHOBA
ycToH4MBOro pa3BuThs 6uocepsl. [IpuunHbl BeiMUpanus BU0B. buonornueckuii
nporpecc 1 OMOJIOTHYECKUI perpecc.

['MnoTe3bl MPOUCXOXKICHUS KU3HU. Y CIIOKHEHHUE KUBBIX OPIaHU3MOB Ha
3emsle B NPOLECCE DBOIIOUMHA. AHTPONOIr€HE3 M €ro 3aKOHOMEPHOCTH.
JlokazarenpbcTBa pOACTBA YEJIOBEKA C  MJICKONMTAIOIIMMM  YKUBOTHBIMH.
Okojoruuyeckue  (akToOppl  aHTPOIOTEHEe3a:  YCIOXKHEHHE  IMOMYJISIMOHHOM
CTPYKTYpPBl BHJA, U3TOTOBJIEHUE OpPYIHHA TpyHda, MEPEXOoJ OT PACTUTEIBHOIO K
CMEIIAHHOMY THUITy NUTaHWs, WCIOJIb30BaHUE OTHA. ll0osiBIIEHHME MBICIUTEIBHOU
NEATEIIbHOCTH U YJICHOPa3AelIbHOM peur. [IponcxoxaeHue yenoBeyeckux pac.

Hemoncmpauuu

Kpurepuu Buga.

[Tonynsauus — CTpyKTypHasi €AMHUIA BUAA, €AMHULA SBOJIFOLUY.

JIBroKyIue CUIIbl DBOJIFOLIUHU.

Bo3HukHOBEeHHE 1 MHOTO0Opa3ue MPUCIIOCOOTICHUHN Y OPTaHU3MOB.

Penkue u ncuesaronme BUAbL.

JIBroKyIIMEe CUIIBI aHTPOIIOTeHE3A.

[Ipoucxox1eHne 4eIoBeKa U YEI0BEYECKHUX pac.

Hpal{muuecxue 3anamun
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Omnwucanue ocobeil Buaa mo Mop(hoIOrHYECKOMY KPHUTEPHIO.
AHaim3 1 OlleHKa Pa3INYHBIX TUIIOTE3 TPOUCXOKICHUS JKU3HU.

AHanu3 u OICHKA PAa3JIMYHbIX THIIOTC3 IIPOUCXOKACHUA YCIIOBCKA.

JKOCUCTEMbI

[IpeameT M 3amayu SKOJOTUHU: y4eHHE 00 HDKOJIOTMYECKUX (aKTopax,
YYEHHE O COOOIECTBAX OPTaHU3MOB, YUEHHUE 0 Onocdepe.

Dxosioruueckue (PakTopbl, 0COOEHHOCTH WX BO3JICUCTBUS. DKOJIOTHUECKas
xapakTepucTrka Buma. [loHsarne 00 sKojormyeckux cuctemax. llemm muTanus,
Tpoduueckue ypoBHU. buoreoieHos3 kak 3KocucTema.

buochepa — rnobanbHas skocuctema. Yuenue B. WM. Bepnaackoro o
ouocdepe. Ponb xuBbIX opranu3dmMoB B Ouocdepe. buomacca. buonornueckuit
KpyroBopoT (Ha mpuMepe KpyroBopora yriiepoaa). OCHOBHBbIC HalmpaBlICHUS
BO3JIEHCTBUS  4ejoBeka Ha Ouochepy. TpaHchopmanusi  e€CTECTBEHHBIX
HKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo3KOCUCTEM (arporeHO30B).

Jemoncmpayuu

Dxoyorndeckre GakTopsl U UX BIMSHUEC HA OPTaHU3MBI.

MexXBUIOBbIE OTHOIICHUS: MAPA3UTU3M, XHUITHUYECTBO, KOHKYPEHIIUS,
CUMOMO3.

SpycHOCTh pacTUTENBLHOTO COOOIIECTRA.

Kpyrosoport yraepoaa B 6uocdepe.

3anoBeAHUKY 1 3aKa3HUKU Poccum.

Ilpakmuueckue 3anamus

CocraBneHue cXeM mepeavyn BEIeCTB U SHEPTUH (1IeTIeH MUTAHNUS).

CpaBHHTENBHAS XapaKTEPUCTHKA PUPOTHBIX DKOCUCTEM u
arpoO’KOCHCTEM CBOEH MECTHOCTH.

Pemenue sxonornveckux 3aaad.

AHanmM3 ¥ OLIEHKAa [OCHEACTBUI COOCTBEHHOW JEATEIILHOCTU B
OKpYXaIoIIeh cpejie, TII00ATBHBIX SKOJIOTHUECKHUX MPOOJIEM U MyTeH UX PEIICHUSI.

IKcKypcuu
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Mmuoroo6pa3ue BuaoB. Ce30HHBIE U3MEHEHHUS B IPUPOJE (OKPECTHOCTH
npodeccruonanbHO 00pa30BaTEILHON OPraHU3aIIN ).
EcrecTBeHHBIE UM HMCKYCCTBEHHBIE  JKOCHUCTEMBI  (OKPECTHOCTH

npodeccruonanbHO 00pa30BaTEILHON OPraHU3aIiN ).

OU3UKA

BBenenue
®duznka — QyHIaMeHTaldpHas Hayka O npupojie. EcrecTBeHHO-Hay4HbIN
METO/I II03HAHMSI, €T0 BO3MOKHOCTH U TPAHULIBI IPUMEHUMOCTH.
EnmHCTBO 3aKOHOB NPUPOJBI M COCTaBa BellecTBa BO BceneHHOM.

OTKpBITHH B (1)I/I3I/IKG — OCHOBa IIporpecCa B TCXHUKC U TCXHOJIOTHHU IIPOHU3BOACTBA.

Mexanuka

KunemaTtuka. Mexannueckoe nBwxeHue. Cucrema orcuera. Tpaektopus
nekeHus. Ilyte. llepememenne. PaBHOMepHOE NPSIMONMHENHOE JBUKEHHUE.
Ckopoctb. OTHOCHTENBHOCTh MEXAHUYECKOTO JIBM)KCHMS. 3aKOH CIIOKECHHMS
ckopocrer. CpenHsisi CKOpPOCTh NP HEPAaBHOMEPHOM JBHKEHHHW. MTIHOBEHHas
CKOpOCTh. PaBHOYCKOpEHHOE MPSMOJIMHEHOE ABMKEeHHE. Y ckoperue. CBoOo1HOe
I1aJICHUE TEJL.

Jlmnamuka. Macca u cuja. B3aumopelcTBue Tell. 3aKOHBI JUHAMUKH.
Cwuutbl B ipupoie. 3aKOH BCEMUPHOTO TSATOTEHHS.

3aKkoHBl cOXpaHeHUs1 B MexaHuke. Mmmynbc Tena. 3aKOH COXpaHEHUs
uMIlyibca. PeakTuBHOe JBMKeHHe. MexaHudeckas pabora. MOIIHOCTE.
Mexannueckas sHeprus. Kunetmueckas sHeprus. KunHeTmueckas sHeprus u
pabota. IloTeHuunanbHas 3HEprusi B rpaBUTAIIMIOHHOM ToJjie. 3aKOH COXpPaHEHUs
IIOJIHOM MEXAHUYECKOM JHEPIUH.

Hemoncmpayuu

OTHOCHUTENBEHOCTh MEXaHUYECKOTO JABHXXCHUSI.
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Buibl MEXaHUYECKOTO IBH>KEHHS.

HNHepTHOCTH TelL.

3aBUCUMOCTh YCKOPEHHs Teja OT €ro MacChl M CHJIbI, JEHCTBYIOLIEH Ha
TEJIO.

PaBeHCTBO W IPOTHUBOIIOJIOKHOCTh HAIIPABIEHUS CHJI JEHUCTBHUS U
IIPOTUBOJCHCTBHSI.

HesecomocTs.

PeakTuBHOE IBU>KEHHE, MOJEIIb PAKETHI.

W3meHeHue 3Hepruu Ipyu COBEPLIEHUU paOOTHI.

Ilpakmuueckoe 3anamue

I/ICCHGI[OBaHI/IC 3daBUCHUMOCTH CUJIBI TPCHHUA OT BECa TCJIA.

OCHOBBI MOJIEKYJISIPHOM (PM3UKH M TEPMOJIMHAMHUKHA

MonekynsipHass gusuka. ATOMHCTHYECKash TEOpUS CTPOCHUSI BEIECTBA.
HaGnrogeHuss v ONBITHL, TMOATBEPKIAIOIINE ATOMHO-MOJIEKYJIIPHOE CTPOCHHUE
BelllecTBa. Maccel U pa3Mepbl MOJIEKYJI. TennoBoe IBUKEHUE YaCTHIL] BEIECTBA.
bpoyHoBckoe nBwxkenue. MpaeanvHblii ra3. Temmeparypa Kak Mepa CpeaHeu
KUHETUYECKOW DHEPTYMHU YacCTHULl. Y PAaBHEHUE COCTOSHUS UAECATIBHOro ra3a. Moeins
KUIKOCTU. llOBEpXHOCTHOE HaTsDKEHHE M cMmauyuBaHue. Kpucrammyeckue u
aMmopdHbIe BEIIECTRA.

Tepmonunamuka. BHyTpenHsisi sHeprus. Pabora u TeruiooTnada Kak
CHocOObl M3MEHEHUs BHYTPEHHEW HHepruu. llepBblid 3aKOH TEPMOJIMHAMUKHU.
TerioBbie MallIMHBI U X TPUMEHEHUE.

Hemoncmpayuu

JIBr>KeHre OpOYHOBCKUX YaCTHII.

Hudbdyzus.

SIBiIeHMA MOBEPXHOCTHOTO HATSKEHUSI U CMAYMBAHMUSL.

Kpucramibl, amopdHbie BelEecTBa, )KUAKOKPUCTALITNYECKUE TeNa.

W3meHeHue BHYTPEHHEH SHEPTUN TEJI TIPU COBEPIICHUH PaOOTHI.

23



OCHOBBI 2JIEKTPOAUHAMUKHU

OnektpocTtatuka. B3aumonenlcTBHe 3apsHDKEHHBIX Tel. DJIEKTPHYECKUI
3apsiA.  3aKOH  COXPAHEHUs  DJIJIEKTpUYECKOro  3apsana. 3akoH  Kymowna.
DIEKTPOCTATHUECKOE T0JI€, €T0 OCHOBHBIE XaPAKTEPUCTUKU U CBSA3b MEXKY HUMH.

[Toctostnubiii  TOK. IlocTOosiHHBIM d3yekTpuueckuii Tok. Cuna ToOKa,
HaIpsDKEHUE, DJIIEKTPUYECKOE COMpoTHBIEHME. 3akoH Owma s ydacTka
AIEKTPUYECKOU LECIIH.

MarnutHoe mone. MarHuTHOE IMOJi€ U €r0 OCHOBHBIE XAPAKTEPUCTUKH.
JlelicTBUEé MArHMTHOIO TOJII HA MIPOBOJAHMK C TOKOM. 3akoH Awmmepa.
DIIEKTPOABUTATEND. SIBJICHHUE IIEKTPOMATHUTHON UHIYKIIHAH.

Jemoncmpayuu

DJeKTpU3aLus TEJL.

B3aumopencTBre 3apsyKEHHBIX TEIN.

HarpeBanne npoBOJHUKOB C TOKOM.

OmnsIT Dpcrena.

B3aumopercTBre NpOBOAHUKOB C TOKOM.

JlelicTBHE MarHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM.

PaGota snextponBuraress.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

Ilpakmuueckoe 3anamue

COopka AJIeKTpUUECKOH 1eTH, U3MEPEHUE CUIIbl TOKA M HANPSDKEHUS Ha €€

Ppa3IMYHBIX y4aCTKaX.

KoJie0anust 1 BOJIHBI
Mexannueckue kojiebanust 1 BojiHbl. CBOOOIHBIE Koebanus. [lepuos, yactora u
aMIuIMTya Koiebanuii. ["apMoHnueckue kosiebanus. MexaHndecKkue BOJHBI U UX
BUJIbl. 3BYKOBBI€ BOJIHBl. YJbTPa3BYKOBBIE BOJHBI. YIbTPA3BYK M  €ro
HCIIOJIb30BAHHUE B MEIUIIMHE U TEXHHUKE.
DeKTpOMarHuTHBIC KoeOaHust 1 BOJHBI. CBOOOIHBIC JICKTPOMATrHUTHBIC

KOJIeOaHUsl. KonebarenbHbrit KOHTYP. DNEeKTPOMarHuTHOE noJie.
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OneKkTpoMarHuTHbIE BOJIHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.
CeToBble BOJIHBI. Pa3BuTue NpeicTaBiI€HUl O MPUPOAE CBETA. 3aKOHBI
OTPa)KEHUS U MIPEJTOMIICHHS CBETA.
JInn3zel. @opMyna TOHKOW JIMH3HI.
Jemoncmpayuu
Konebanus mateMaTH4eCKOTO U MPY>KMHHOTO MasiTHUKOB.
Pabora anektTporeneparopa.
N3nyyeHue u npuem 3JIeKTPOMarHUTHBIX BOJIH.
Pannoces3b.
Pa3noxenue 6e10ro cBera B CIEKTP.
HNurepdepenius u nudpaxius cBera.
OTtpaxxeHune u NpeJoMIICHUE CBETA.
OnTuueckue mpuoOOpsI.
Ilpakmuueckue 3anamus
N3yuyenue koneOaHuii MATEMAaTHYECKOTO MASITHUKA.

N3yuyenue nuatepPpepeHnn u qudpakiium CBeTa.

DJIeMeHTbl KBAHTOBOI (pU3UKH

KBantoBeie  cBoiictBa  cBera. KBaHtoBas  rumote3a  [lnanka.
doTtosnekTpuueckuid 3HPeKT.

dusuka aroma. Moaenu ctpoerust aroma. OnbeiT Pesepdopna.

®dusnka aTOMHOIO fJipa W 3JIeMeHTapHbIX YacTull. CocTaB M CTpOEHUE
aTOMHOTO siipa. PannoakTuBHOCTh. PagnoakTUBHBIE U3JIYyYEHUS U UX BO3JEHCTBHUE
Ha KMBbIE OPTAHU3MBI.

Hemoncmpauuu

dotorddekr.

DOTORIEMEHT.

N3nyuenue masepa.

JInHenyaTele CIIEKTPhI Pa3JIMYHBIX BELIECTB.

CueTurK MOHU3HUPYIOIINX U3ITYyYEHHM.
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Bcesennas u ee 3Bosronus
Crpoenue u pa3sutue Beenennoi. Moaens pacumpstonieiics BeeneHHo.
[Tpoucxoxknenne ComueyHoir cucteMmbl. CoBpemMeHHas (U3UIECKas

KapTUHA MUpA.

HNPUMEPHBIE TEMbI PE®OEPATOB (1OKJIAIOB),
NHANBUAYAJTBHBIX ITPOEKTOB

e HaydHO-TeXHHYECKHUI Nporpecc U NpoOIeMbl SKOJIOTUH.

e bHOTEXHOJIOTUS U TeHHasl UHKEHepUs — TexHonoruu X XI Beka.

e HanortexHonoruss Kak NOPHOPUTETHOE HANpPABICHUE pa3BUTHS HAYKH U
npou3BoJicTBa B Poccniickon Penepanun.

e OxpaHa OKpYX aroUel Cpebl OT XUMUYECKOTO 3arpsI3HEHUS.

e PacTBOpBI BOKpYT Hac.

e YCTpaHEHME KECTKOCTH BOJbI HA TPOMBIIUIEHHBIX IPEAIPUSITHSX.

e licTopus BO3BHUKHOBEHHS U PA3BUTHS OPTAHUYECKON XUMHUH.

e YTIJIEBOABI U UX POJIb B )KUBOM ITPUPO/IE.

e JKupbl Kak MPOAYKT MUTAHUS U XUMHUECKOE ChIPhE.

e HexBarka nmpo/10BOJILCTBUS KaK rio0ajibHasi mpobsiemMa 4eloBeuecTBa U MyTu
€€ PEIICHUS.

e CpencrBa THUTMEHBl HAa OCHOBE KHCIOPOACOAEPIKAIIUX OPTaHUYECKHUX
COCIVHEHNH.

e CHHTETHYECKHE MOIOIIME CPEACTBA: JOCTOMHCTBA U HEJOCTATKH.

o Jlebunur Oenka B MHUINEBBIX MPOAYKTaX WU €ro MPEOJOJICHHE B paMKax
rJ100aJIbHOM TTPOJIOBOJILCTBEHHOM MPOTrPaMMBI.

e B. 1. Bepnanckuii u ero yuenue o 6nocdepe.

e licTopus u pa3BUTHE 3HAHHUH O KIIETKE.

L Oprnca}oma;{ YCJIOBCKa CpCaa M €€ KOMIIOHCHTEHI: PAa3/IMYHBIC B3IJIAAbI HA
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OJIHY TpO0JIeMY.

[Tonynsauus kKak equHUIA OMOJOTMYECKON IBOJIIOLUY.

[Tomymsiuyst Kak HKOJIOTMYECKask €ANHUILIA.

CoBpeMEeHHbIE B3IJIAIbl HA OMOJIOTHUYECKYIO IBOJIIOLINIO.

CoBpeMEHHbIE B3IJISIIBI HAa IPOUCXOXKJICHHUE YEJIOBEKA: CTOJIKHOBEHME
MHEHUU.

CoBpeMEHHbIE METO/IbI UCCIIEIOBAHNS KIIETKH.

Cpenbl 00MTaHNS OpPraHU3MOB: IPUYUHBI Pa3HOOOpa3uUs.

Martepusi, GopMbl €€ ABUKEHUS U CYLIECTBOBAHMS.

[lepBsIii pycckuit akagemuk M. B. JIoMOHOCOB.

HckyccTBO M poLiece MO3HAHMUS.

®du3rka U My3bIKaJIbHOE HUCKYCCTBO.

[[BeTOMYy3BIKA.

®du3rka B COBpEMEHHOM LIUPKE.

®duznyeckre METOAbl UCCIENOBAHUS MAMITHUKOB UCTOPUHU, ApXUTEKTYPhl U

IIPOU3BEAECHUIN NCKYCCTBA.
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TEMATHUYECKOE IINTAHUPOBAHUE

KoauuecTBo
Conep:xkanue 00y4yeHust
4acoB

XUMUs 26
BBenenue 1
Oowan u Heopeanuueckas Xumus
OCHOBHBI€E TTIOHITHS U 3aKOHBI XUMUH 1
[Tepuonnueckuit 3akoH u llepmoguueckas cucreMa XHUMUYECKHX 2
sanemeHToB [[. 1. Mennaeneena
CrtpoeHue BelriecTBa 2
Bona. PactBopsl 2
XUMHUUYECKHUE peaKIun 2
Knaccuduxanys HeopraHu4eCKUX COeIMHEHUN U UX CBOMCTBA 2
MerTaiuisl 1 HEMETAJUIBI 2
Opzanuueckas xumus
OCHOBHBIC MOHSATUS OPraHUYECKOM XHWMHHU U TEOPHUS CTPOCHUS 2
OPTaHUYECKUX COCIUHECHUN
VYTaeBoa0opo bl U UX MPUPOIHBIE HCTOUHUKH 2
Kucnopoaconepxaiiue opraHu4eckrue CoOeIMHEHUS 2
A30TcoaepKallme opranndeckue coequenus. [lonumepst 2
XHUMUS U )KU3Hb 1
XUMHS ¥ OPTaHU3M YEJIOBEKa 1
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Xumus B ObITY 2
BHNOJIOI'UA 18
buosiorusi — COBOKYIHOCTh HayK O HUBOW mpupone. Metojbl 2
HAyYHOT'O MTO3HAHUS B OUOJIOTUU
Knerka 4
Opranusm 4
Bun 4
DKOCHUCTEMBI 4
OU3UKA 34
Bsenenune 2
Mexanuka 6
OCHOBBI MOJIEKYJISIPHON (DU3UKU U TEPMOJTUHAMUKHI 6
OCHOBBI 2JIEKTPOTMHAMUKHI 6
Kone6anus u BOJIHbI 6
DneMeHThl KBaHTOBOUN (PU3UKHU 6
Bcenennas u ee 3BOJIOMS 4
ugpghepenyuposannwiit 3auem 2
Hroro: 78
XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUYEFHOM
AEATEJBHOCTU CTYAEHTOB
Conep:xanue XapakTepuCTHKAa OCHOBHBIX BU/J0B JeSITeJIbHOCTH
o0yueHust CTY/ICHTOB (Ha YPOBHE Y4eOHBbIX AeiCTBHI)
XUMUs
Beenenue PackpreiTre BKIaga XUMAYECKON KapTUHBI MUPA B €IUHYIO
€CTECTBEHHO-HAYYHYIO KapTUHY MHpA.
XapakTepUCTUKAa XHMHUHU KAaK HPOU3BOAUTEIBHOW CHJIbI
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oO1ecTna.

Baxueiiue
XUMHUYECKHUE

IIOHATHUA

VYMeHue nath OnpenereHue U ONepUpOBaTh CIETYIOIAMHU
XUMHUYECKUMHU TIOHATUSIMU: «BEILECTBO», «XUMHUYECKUN
JJIIEMEHT»,  «aTOM»,  «MOJIEKyJa», «OTHOCUTEIIbHbIE
aTOMHAsl U MOJIEKYJIIPHAsE MacChl», KHOH», «AJUIOTPOIUD,
«U30TOMBIY, «XUMUYECKas CBSI3bY,
«AIEKTPOOTPULATENBHOCTE), «BAJEHTHOCTH», «CTEIICHb
OKHCIICHUS», «MOJIb», «MOJISIpHas Macca», «MOJIIPHBIN
00beM ra3o00pa3HbIX BELLECTBY, «BeIllecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO  CTPOEHUSD,
«pacTBOPBI», «QIEKTPOJIUT U HEAJIEKTPOIUTY,
«QNEKTPOJIMTUYECKAS] JAUCCOLMALUS, «OKUCIHUTENb H
BOCCTAHOBUTENbY», «OKHUCIEHHE W  BOCCTaHOBIICHHE,
«CKOPOCTb ~ XMMHYECKOM  peakuum»,  «XUMHYECKOE
pPaBHOBECUE», «YTJIEPOJHBIA CKENET», «(PYyHKUMOHAIbHAs

I'pyIiiiaa», «u30MCpHUsiI».

OCHOBHBIE 3aKOHBI

XUMHHU

DopMyIUPOBAHUE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB U
MOCTOSIHCTBA COCTaBa BEIIECTB. Y CTAHOBJICHUE MTPUYUHHO-
CJICJICTBEHHOW CBSI3U MEX/Y COJICP>KaHUEM HTHUX 3aKOHOB U
HalucaHueM XUMHUUYECKUX (hOPMYJI U YpaBHEHUM.
PackpeiTue dbuznYecKoro CMBICHA CUMBOJIUKH
[Teproauyeckoii TabIUIIBI XUMHUYECKUX demMeHToB J[. U.
MenpaeneeBa (HOMEpPOB 3JIEMEHTA, NMEPUOJA, TPYMIbI) U
YCTAHOBJICHHE MPUYUHHO-CIEACTBEHHOW CBSI3U MEXKIY
CTPOCHHMEM aToMa M 3aKOHOMEPHOCTSIMU HW3MECHCHUS
CBOMCTB DJIEMEHTOB M OOpa30BaHHBIX MMHU BEIIECTB B
nepuoAax U rpymmax.

XapakTepuUCTUKa BJEMEHTOB MajblX MEPUOAOB IO UX

nojnoxenntro B Ilepuommueckoin cucreme J[. .
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Menneneesna.

OCHOBHBIE TEOPHUH

XUMHNHN

YCTaHOBJICHME  3aBUCUMOCTH  CBOWCTB  XMMHYECKUX
BEIIECTB OT CTPOCHUS AaTOMOB  OOpa3yloIUX  HUX
XUMHYECKUX 3JIEMEHTOB.

XapakTepUCTUKAa BAXHEUIIUX TUINOB XMMHWYECKUX CBS3EU
U OTHOCHUTEIIBHOCTH 3TOoM Tunosorun. OObICHEHHE
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTABA U CTPOECHUS
KPUCTAJUTNYECKUX PELIETOK.

@OopMyIMPOBAHUE  OCHOBHBIX  IOJIO)KEHUHM  TEOpPUHU
AJEKTPOJUTUYECKON JUCCOLMAMM W XAPAKTEPHUCTHUKA B
CBETE€ OTOM TEOPUM CBOMCTB OCHOBHBIX KJIAaCCOB
HEOPraHUYECKUX COCIMHEHUM.

@OpMyIMPOBAHUE  OCHOBHBIX  MOJIOKEHUHM  TEOPUH
XUMHYECKOTO CTPOCHUSI OPraHUYECKUX COCAUHECHUH U
XapakTepUCTUKa B  CBETE€ OTOM TEOPUM  CBOWCTB
BAXKHEUILINX  IPEACTABUTEIECH  OCHOBHBIX  KJIACCOB

OPraHUYEeCKUX COCIUHECHUMU.

Baxueiiue
BeIlleCTBa U

MaTepuabl

XapakTepuCTUKa CTPOECHUS aTOMOB M KPUCTAJIOB M Ha
ATOM OCHOBE — OOINX (PUBNYECKUX U XUMHUYECKUX CBOMCTB
METAJJIOB M HEMETAUIOB. XapaKTEpPUCTHUKA COCTaBa,
CTPOCHMSI,  CBOWMCTB, TIOJy4Y€HUSI U  NPUMEHECHHUE
BAXHEUIIINX HEMETAJIOB.

XapakTepucTuKka COCTaBa, CTPOCHUS U OOIIMX CBOMCTB
BAXKHEUIINX KJIACCOB HEOPTAHUYECKUX COCIUHEHUN.
Onucanue cocrasa 51 CBOWCTB BAKHEUIIINX
MIPEICTABUTENIE OPraHUYECKUX COCAUHEHMM: METaHoya U
ATaHOJIA, CJIOXKHBIX 3(UPOB, >XKUPOB, MBUI, KapOOHOBBIX
KHUCIJIOT (YKCYCHOM KHCIJIOTBI), MOHOCAXapuA0B (TJTHOKO3bI),

JMcaxapuoB (caxapo3sbl), oJKMcaxapuioB (Kpaxmana
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)41 I_ICJIJ'IIOJ'IOBBI), AMHWHOKHCJIOT, 6CJ'IKOB, HCKYCCTBCHHELIX H

CUHTCTHUYCCKUX IMOJUMCPOB.

XUMHYECKUU A3BIK U

Hcnonp3oBanne B  y4uyeOHOH U mpodeccHoHaIbHOU

CHUMBOJIMKA JEATEIIBHOCTH XUMUYECKUX TEPMUHOB I CHMBOJIUKH.
Ha3piBaHne W3y4EHHBIX BEIIECTB MO TPUBHAIBHOW WU
MEXKJIYHAPOJIHOW HOMEHKIATYPE U OTPAXKEHHE COCTaBa
ATUX COCIMHEHUN C TIOMONIBI0 XUMUYECKUX (HOPMYII.
OTpaxeHrne XUMHUYECKMX [MPOLECCOB €  MOMOIIBIO
YPAaBHEHUM XUMUUYECKUX PEAKLIUM.

XHUMUYECKHE OObsicHEHHE  CYIIHOCTH  XMMHUYECKHX  MPOLECCOB.

peakuuun Knaccudukanmsa XuMHUUYECKHX peakuil MO Ppa3IuYyHbIM
MpU3HAKAM.

XUMHAYECKHI BpinonHeHne XUMHYECKOTO SKCIIEPUMEHTA B TMOJHOM

DKCIIEPUMEHT COOTBETCTBHHM C NMPABUIIAMU TEXHUKUA O€30MaCHOCTH.
HaOmronenune, (ukcupoBaHue U OMHCAHUE PE3YIHTATOB
MPOBEICHHOTO KCIIEPUMEHTA.

XuMHueckKas IIpoBeneHne CaMOCTOSTEIBPHOIO IIOMCKA XHWMHUYECKOU

uHpopmanus HH(pOpMAIIMU C UCTOJIb30BAHUEM PA3JIMYHBIX UCTOUHHKOB

(HAyYyHO-TIOMYJIAPHBIX ~ M3JaHUM, KOMIIBIOTEPHBIX 0a3
JAHHBIX,  pecypcoB  IHTepHera);  MCIOJIB30BaHUE
KOMIBIOTEPHBIX TEXHOJIOTUU I 00pabOTKU W Tmepenaydu
XUMHUYECKON HMH(OpMalMd U €€ NpeJCTaBICHUs B

pa3IUYHbIX (POpMaXx.

[TpodunbHOE 1
npodeccuoHanbHO
3HaYMMOE

CoJiepIKaHue

OObsICHEHHE XHMHYCCKUX SIBJICHHH, MPOUCXOIANINX B
npupoze, ObITY U Ha TIPOU3BOJICTBE.

CobOmomeHne  TpaBWI ~ DKOJIOTMYECKA  TPAMOTHOTO
TOBEJICHUA B OKPYKAOLIEU CpeJie.

OreHKa BIUSIHUS XUMHYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH

Cp€abl Ha OpraHusM 4YCJIOBC€Ka H©W  JpPYruc€ IKUBLIC
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OpraHU3MBbl.
Cobmionenne  mpaBusl  0e30mMacHOro  oOpaimieHus ¢
TOPIOYMMU M TOKCUYHBIMU BEIHIECTBAMH, JaOOPATOPHBIM
00opy0BaHUEM.

Kputnueckas  oOmeHKa  JOCTOBEPHOCTH  XMMHUYECKOU

I/IH(I)OpMaHI/II/I, HOCTYH&IOHleﬁ N3 Pa3HbIX HCTOYHUKOB.

BHUOJIOI'UA

buosorusa —
COBOKYITHOCTh HayK
0 JKMBOM IIPUPOJIE.

MGTOI[I)I HayY49HOTI'O

3HAKOMCTBO C O0BEKTaMU U3y4YEHUST OMOJIOTHH.
BoisBienune  pomu  Owonmoruun B (popMUpOBaHUU
COBPEMCHHOM €CTECTBEHHO-HAyYHON KapTHUHBI MHpa W

HpaKTI/I‘-ICCKOﬁ JICATEIIbHOCTH JIFOACH.

MTO3HAHUS B

OunoJsioruu

Kierka 3HAKOMCTBO C KJIETOYHOW TEOPUEN CTPOECHUSI OPTraHU3MOB.
[TomydyeHne mpeacTaBICHUS O POJA OPTAHUYECKUX H
HEOPraHUYECKHUX BEIIECTB B KIETKE.
3HaHWE CTPOCHMS KIETOK MO pe3ysbTaraMm paboThl CO
CBETOBBIM MUKPOCKOTIOM.
YMeHne ONnuChIBaTh MUKPONPENApaThl KIETOK PACTCHUMU.
YMeHne cpaBHUBaTh CTPOCHHE KIETOK pPACTEHUM U
YKUBOTHBIX IO TOTOBBIM MUKpOIIpenapaTam.

Opranusm 3HaHWE OCHOBHBIX CIOCOOOB Pa3MHOKEHUSI OPTraHU3MOB,

CTaJInil OHTOT€HE3a HA TPUMEPE YEJIOBEKA.

3HaHWE MPUYMH, BBI3BIBAIOIIMX HAPYLICHUS B PAa3BUTUU
OpPraHU3MOB. YMEHHE  IIOJIb30BaThC  T'€HETUUYECKOU
TEPMUHOJIOTUEN M CUMBOJIMKOW, pemarb IPOCTEUIINE
FeHETUYCCKHUE 3aJ]aUu.

3HaHue ocoOeHHOCTEN HACJICJICTBEHHOM u

HEHACJIEACTBEHHON HM3MEHYMBOCTH U KX OHOJIOTMYECKOU

33




POJI B 9BOJJIOIUU KUBOT'O.

Bunx

YMeHHe aHaIM3WpoBaTh W OICHHUBATH  Pa3jIMYHBIC
THITOTE3bI POUCXOXKICHHUS KU3HH Ha 3eMIIe.

YMeHue mpoBOAMTH OMHUCaHHWE O0coOel OMHOTO BHIA IIO
MOP(OJIOTUIECKOMY KPUTEPHIO.

Pa3BuTHe CIMOCOOHOCTEH SCHO W TOYHO H3JIaraTh CBOH
MBICITH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY 3PCHHS,
BOCIIPUHUMATh W aHAJIM3MPOBATH MHEHHS COOCCETHHKOB,
pU3HaBas MPaBo JPYroro 4yejaoBeka Ha MHOE MHEHUE.
Ymenue JOKa3bIBaTh POICTBO 4eJI0BeKa u
MJICKOIUTAIONINX, OOIMHOCTh M PABEHCTBO UYEIOBEUYECKUX

pac.

JKOCHUCTEMBI

3HaHWE OCHOBHBIX JKOJOTHYECKUX (HAKTOPOB U HUX
BIIMSIHUSL HA OPTAaHU3MBL.

3HaHUWE OTJUYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX
COOOILIECTB — arpO’IKOCUCTEM.

[TonyyeHre npeACTaBICHUS O CXEME SKOCHUCTEMBI Ha
npumepe ouochepsi.

JleMoHCTpanusi yMEHHUS TIOCTAHOBKU LIEJIEN JIESATEIIbHOCTH,
MJIaHUPOBAHKE COOCTBEHHOM NEATeIbHOCTH TSt
JOCTUXKEHHUSI ~ TOCTaBJICHHBIX  LeNel,  TpeABUICHUS
BO3MOKHBIX PE€3yJIbTaTOB A3THUX JEUCTBUM, OpraHU3aLlUU
CaMOKOHTPOJISl U OLICHKH MOJYY€HHBIX PE3yJIbTaTOB.
OOyuenue coOIOIEHUIO TPABUI TOBEACHUS B TPHUPOJC,
OEpe)KHOMY OTHOIICHUIO K OHOJIOTMYECKHUM OOBEKTaM

(pacTeHUsM U )KUBOTHBIM M MX COOOIIECTBAM) U UX OXpaHe

OU3UKA

Bsenenue

Pa3sButHe CrocoOHOCTEM SCHO M TOYHO H3Jaratb CBOH

MBICJIH, JOTIMYCCKH 00OCHOBBIBAaTH CBOIO TOYKY 3pCHUA,
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BOCIIPUHUMATh U aHAJIU3UPOBATh MHEHHUS COOECEIHHKOB,
MIPU3HAaBasi MPaBO JPYIroro 4ejJoBEKa HAa UHOE MHEHHE.
[IpuBenenue NpuUMepoB BIUSHUS OTKPBITHN B (U3MKE Ha

MMporpecC B TCXHUKC U TCXHOJIOTUH IIPOHU3BOJCTBA.

Mexanuxa

Kunemarnka

OsHakoMJIeHHE CO coco0aMM OIMCAaHHS MEXaHHYECKOTO
JIBMOKCHMSI, OCHOBHOM 3aJaueii MEXaHUKH.

N3y4yenne OCHOBHBIX (DM3UYECKUX BEIUYMH KHHEMATHKH:
MEPEMEIIEHUS, CKOPOCTH, YCKOPECHUS.

HaOmronenne OTHOCHUTEIBHOCTH MEXaHHYECKOT'O
JIBUOKCHUS. DopMyJIMPOBAHUE 3aKOHa CIIOKEHUS
CKOPOCTEM.

HUccnenoBanne  paBHOYCKOPEHHOTO  NPSIMOJIMHEHHOIO
JIBIKCHUST (Ha MpUMeEpe CBOOOJHOTO MaJeHUS Tel) U
PaBHOMEPHOTO ABHKECHUA TeJa MO OKPY>KHOCTH.
[ToHnMaHue CMbICIa OCHOBHBIX (DU3UYECKUX BEIWYHH,
XapaKTEPU3YIOINX PAaBHOMEPHOE JBM)KEHHE TeJla IO

OKPY’KHOCTH.

JIlnHamMuka

[Tonnmanue cMmbIciia TakuX (U3NYECKUX MOJCICH, Kak
MaTepuagbHas TOYKA, UHEPLUUAJIbHAS CUCTEMA OTCYETA.
N3mepenne Macchl Tela  paziMUHBIMM  CIIOCOOAMHU.
N3mepenne cun  B3aMMOJECUCTBUS Tel. BeruuciieHue
3HAYEHHS] YCKOPEHHS TEI MO U3BECTHBIM 3HAUYCHUSM
JEUCTBYIOIIUX CUJI U MAacC Tell.

YMeHue paznuyaTh CUITYy TSHKECTH U Bec Tena. OObsicHeHue
Y MIPUBEJICHUE TPUMEPOB SIBJICHUS HEBECOMOCTH.
[IpumeHneHne OCHOBHBIX TOHSTHH, (GOpMYIT W 3aKOHOB

JWUHAMHWKHU K pCIICHUIO 3aaa4.

3aKOHBI COXpaHEHUS

OObsaAcHeHHE PCAKTHUBHOI'O ABWIKCHHUA Ha OCHOBC 3aKOHa
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B MCXaHHKE

COXpaHCHHUA HUMITYJIbCA. HpI/IMCHeHI/IC 3aKOHa COXpaHCHHUIA
HMITYyJIbCa JJIsI BBIYHCICHUA U3MEHECHUMN CKOpOCTeﬁ TCI
IIpHu UxX BBaHMOHCﬁCTBHHX.

Brraucnenue pa6OTBI CHUJI U HW3MCHCHUS KUHETUYCSCKOU
SHCPIruun TCjIia. Brraucnenue HOTeHHHaHBHOﬁ OHCPIrun TCJI
B I'paBUTAIUOHHOM ITO0JIC. XapaKTepI/ICTI/IKa
IMPOU3BOAUTCIBHOCTH MalllnH u I[BHF&TGHGIZ C

HUCIIOJIB30BaHHUCM ITOHATHUA MOIITHOCTH.

OcHOo8bl MONEKYNAPHOU DU3UKU U MEPMOOUHAMUKU

MonexkynspHas

busnka

@OopMyJIMPOBAHUE OCHOBHBIX IOJOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHH. BBINOIHEHNE 3KCIIEPUMEHTOB,
ClIy’)KaluX OOOCHOBAHHMEM MOJIEKYJIIPHO-KMHETUYECKOM
teopuu. Habmroienre OpoyHOBCKOTO JBUKECHUS U SIBJICHUS
muhy3un.

OnpeneneHue mnapamMeTpoB BEHIECTBA B Tra3000pa3HOM
COCTOSHMM Ha OCHOBAaHUM yPAaBHEHUS  COCTOSIHHUS
UJCAIBHOIO ra3a.

[IpencraBienue B BUae rpaduka U30XOpHOT0, H300apHOTO
U H30TEPMHUYECKOrO IPOLECCOB. BpluncieHue cpeaHeun
KMHETHYECKOW PHEPTUU TEIUIOBOTO JABMKEHUSI MOJIEKYI IO
U3BECTHOM TeMIiepaType BELIECTBA. N3mepenue

BJIA’JKHOCTH BO34yXa.

TepmoanHaMuka

OKCNEPUMEHTAIBHOE HCCIICIOBAHUE TEIUIOBBIX CBOMCTB
BellecTBa. Pacyer KojudecTBa TEIJIOTHI, HEOOXOAMMOTO
JUIS OCYLIECTBJIEHUSI MPOLIECCA MPEBPALIEHUS BEIIECTBA U3
OJIHOTO arperaTHOrO COCTOSIHUS B APYTOE€.

Pacuer m3MeHeHUs BHYTpPEHHEH JHEpPrUM Tel, padOThl U
MEePEeIAHHOTO KOJMYECTBA TEIJIOTHI HA OCHOBAHUY MEPBOIO

3aKOHa TEPMOANHAMUKHU. OO0ObsAcHeHHE ITPUHIUIIOB
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I[CﬁCTBPI)I TCIIJIOBBIX MAlllMH.

OcHo8bl 91eKmMpOOUHAMUKU

QHGKTPOCTaTI/IKa

Brruucnenue CHIT B3aMMOJICHCTBHS TOYEUHBIX
AIIEKTPUUYECKUX 3aPsI0B.

Brraucienue HAINpPsHKEHHOCTH " MOTEHIHAa
AIIEKTPUUYECKOTO TOJII OAHOTO M HECKOJBKUX TOYEYHBIX
3apsioB.

W3mepeHne pa3HOCTH TIOTEHITHATIOB.

[lpuBeneHre NpPUMEPOB MPOBOJHHUKOB, JUAICKTPHUKOB H
KOHJICHCATOPOB.

Habmntonenne siBIeHUS SJCKTPOCTATHUECKOW HHIYKIMHU U
SBJICHHUS TIOJSIPU3AIMKM  JUAJICKTPUKA, HAXOJSIIETOCS B

QJICKTPHUICCKOM II0JIC.

IlocTOSTHHEIIT TOK

N3mepenre MOIIHOCTH AJIEKTPUYECKOrO TOKa. M3mepeHue
OJIC 1 BHYTPEHHETO CONPOTUBJIEHUS] ICTOYHUKA TOKA.
COop U ucHBITaHUE AFIEKTPUUECKUX IENEeH C pa3IuYyHbIM

COEAMHEHUEM IPOBOJAHUKOB, PACUET UX I1APAMETPOB

MarsuTHoOE 110J1€

HaOmronenue neiicTBUst MAarHUTHOTO TOJIsE HA MPOBOJHUK C
TOKOM, KAQPTUHOK MAarHUTHBIX MOJICH.

@opMyIUPOBAHUE TTPABUIIA JIEBOW PYKHU JJI ONPENCIICHUS
HanpaBJICHUs CUJIbI AMIepa.

Brruncnenue cui, I1eUCTBYIOIIMX HA IPOBOJHUK C TOKOM B
MarHdTHOM T0Jie, OOBSCHEHUE NPUHIMUIA JEHUCTBUS
AIEKTPOABUTATEIIS.

I/ICCJ'ICILOBaHI/Ie SABJICHUA BHGKTpOMaFHI/ITHOﬁ HHIYKIHH.

Konebanus u 6onnwi

MexaHnnueckue

KOJI€0aHMS U BOJIHBI

[IpuBeneHue MPUMEPOB  KOJIEOATECIBHBIX  JIBHYKCHUH.
HccnenoBanre  3aBUCUMOCTH  TIepHoja  KoJiebaHUi

MaTEMAaTH4YCCKOTO MajiTHHUKa OT €I0 MJIHHBI, MAacCCbl H
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aMIUTYAbl  Konebanui.  OmpeneneHue  yCKOpEHUs
CBOOOJHOIO MAJEHUSA C IOMOINBIO MaTeMaTUYeCKOIro
MasiTHHUKA.

Habnronenue kosiebanuii 3Bywamiero tena. IlpuBenenue
3HAYEHHs] CKOPOCTU PACIHPOCTPAHEHUS 3BYKa B PA3TUYHBIX
cpenax.

YMmenue OOBSCHATh UCHONB30BaHUE yIbTpPa3ByKa B

MEIUIINHE.

3H€KTpOM3FHHTHH€

KOJICOAHUS U BOJIHBI

HabGnrogenue ocruuiorpaMM TapMOHUYECKUX KoJieOaHUM
CHUJIBI TOKA B IIEIIH.

OObsicHEeHUE TpEeBpalleHUs] HHEPTUU B  HUJCATHLHOM
KoJiIe0aTeIbHOM KOHTYPE.

N3ydyenne  ycTpoiicTBa W NOpUHIOUANA  JCUCTBUS
TpaHchopmartopa. Ananus CXEMBI nepegayn
ANIEKTPOIHEPTUM Ha OoJbliue paccrosinus. [IpuBenenue
NPpUMEPOB  BHUJIOB  PAJUOCBA3U.  3HAKOMCTBO  C
YCTPOMCTBAMH, BXOJSAIIUMH B CUCTEMY PAIUOCBSI3U.

OO6cyxneHne 0COOCHHOCTEH pacpoCTpaHEHUsI PaIUOBOJIH.

CBETOBBIE BOJIHBI

[IpumMeHeHnEe Ha NPaKTUKE 3aKOHOB OTPAXKEHHS U
MpeJIOMJIEHUS] CBeTa MpH pelleHuH 3anad. Habmropenue
ABJICHUSI TU(PPAKIUU U TUCTIEPCUU CBETA.

YMeHue CTpouTh H300paXKeHUs MPEIMETOB, J1aBacMble

nrH3aMHu. PacyeT OonTUYeCKON CUJIbI JIUH3HI.

Inemenmol KBAHMOBOU PUIUKU

KBaHTOBEIE CBOIICTBA

CB€Ta

Ha6mronenne dotosnexkrpudyeckoro sddekra. Pacuer
MAaKCUMAaJIbHOM KUHETUYECKOW JHEPIUHU DJIEKTPOHOB IIPU

dboroaddexre.

dusuka atoma

dopmynmupoBanue moctynaroB  bopa.  HaGmromenwe

JIMHEWYATOr0 U HEMPEPBIBHOTO CHEKTPOB.
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Pacuer yacToThl 1 AJIMHBI BOJIHBI UCITYCKAaeMOro CBCTa IIpu
Mnepexoac aroMa M3 OAHOI0 CTAOMOHAPHOI'O COCTOSHHA B

JIpyroe.

OOBbsiCHEHUE PUHIIMIIA IEWCTBHS JIa3epa.

dusurka aToMHOTO
apa u
AIEMEHTAPHBIX

YaCTHI]

Habnronenue TpekoB anbda-dyactuil B Kamepe BuiibcoHa.
Perucrpanus sSiAepHBIX W3IYYEHHUW C MOMOIIBIO CUETUYHMKA
I'elirepa.

Pacuer sHeprum cBsi3u aTOMHBIX SJIEP.

[loHnMaHue LEHHOCTM HAYYHOIO TIO3HAHUS MHUpa HE
BOOOIIIE JJIA 4YelOBEUeCTBa B LEJIOM, a s KaKIoro
OoOy4Yaronierocsi JUYHO, IEHHOCTH OBJIAJICHUS METOIO0M
HAy4YHOTO TMO3HAHUA MJI1 JOCTIKEHHS ycIiexa B JI000M

BUAC Hp&KTPI‘ICCKOfI ACATCIBHOCTH.

Bcenennas u ee 360J1IoYuA

Crpoenue u

pa3Butue Becenennoi

OOBsicHeHHE MOJIeNIN paciupstonieiics Beenennoil.

[Ipoucxoxaenue

CoJIHEYHOU CUCTEMBI

Habmronenne 3Be3n, JIyHBI W IJIAaHET B TEJIECKOIL.

HEI6J'IIOI[€HI/I€ COJTHCYHBIX ITATCH C IOMOIIBIO TCIICCKOIIA.

39




YYEBHO-METOANYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
MMPOI'PAMMBI YYEFHOM JUCIIUIIJIAHBI
«ECTECTBO3HAHHME»

OcBoeHne TmporpaMMmbl y4eOHOW AuciMImuHBL  «EcTecTBO3HaHUE)
npeanoyiaraeT Hajluyhe B NPOQPECcCHOHANbHOM 00pa30BaTENbHON OpraHu3aluy,
peanu3yronieil o0pa3oBaTeNbHYI0 MPOrpaMMy CpeHero oO0Iiero oOpa3oBaHUs B
npenenax ocBoenus OIIOII CIIO wa 6a3e OCHOBHOro 00IIero 0oOpa3zoBaHUS,
y4eOHbIX KaOMHETOB MO (PU3MKEe, XUMHUU, OHOJOTHH, B KOTOPBIX HMEETCA
BO3MOYKHOCTh O0O€CIEYUTh CBOOOJHBIN nocTyn B MHTEpHET BO BpeMsl y4yeOHOTro
3aHIATHS U B TIEPUOJ] BHEYUEOHOM NEeITETbHOCTH 00yYarOIINXCA.

B cocraB kabuHETOB 10 (PU3UKE, XUMUHU, OMOJIOTUU BXOJAT JaOOPaTOPUU C
71a00paHTCKON KOMHATOM.

[Tomemennst KaOWHETOB (PU3MKW, XHUMUHA W  OHOJOTHH  JIOJDKHBI
yIOBIECTBOPATh TpeboBaHusiM  CaHUTApHO-MUAEMHUOJIOTHIECKIX TMPaBWI U
HopmatuBoB (CanllmuH 2.4.2 Ne 178-02) m OBITh OCHAIIEHBl THIIOBHIM
00Opy/IOBaHUEM, VYKa3aHHBIM B HACTOSIIMX TpPEeOOBAHHUAX, B TOM YHUCIE
CHelUaI3MpOBaHHOM  y4yeOHOW  MeOenbil0 M cpeAcTBaMu  OOydeHwus,
JIOCTaTOYHBIMH  JUUIsl  BBIMOJHEHHS TPEOOBAaHMW K YPOBHIO MOJATOTOBKHU
oOydJarommxcs.

B kabuHerax JOMKHO OBITh  MyJIbTHMEIUHHOE  OOOpYIIOBaHUE,
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MOCPECTBOM ~ KOTOPOTO  YYacTHHKH OOpa30BaTEIbHOIO Ipolecca MOTYT
IpOCMaTpUBATh BU3YAIbHYIO HH(pOpManuio mo (u3MKe, CO3/1aBaTh MPE3CHTALUH,
BUJIEOMATEPHUAIIBI U T. TI.

B cocraB y4eOHO-METOOUMYECKOTO H  MaTepUaIbHO-TEXHUYECKOIO
oOecrieueHus: MporpaMmbl y4eOHON AUCIUIUIMHBI « ECTeCTBO3HAHUE) BXOIST:

e MHOroGyHKIHOHATBHBIA KOMILUIEKC MPENoaaBaTes;

® HarJasgHble NOCOOMS (KOMIUIEKTHI Yy4EOHBIX TaOJuUl, IJAKATOB, MOPTPETHI
BBIIAIOIINXCS YICHBIX B 00JIACTH €CTECTBO3HAHUS U T. 11.);

¢ UHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

® HSKPaHHO-3BYKOBBIE MMOCOOMS;

® KOMIUICKT JIEKTPOCHAOKEHUSI KAOMHETOB;

® TEXHHUYECKHE CPEJCTBA OOYUECHMUS;

® JIEMOHCTpalMOHHOE 00O0pyAOBaHHE (OOIIEr0o Ha3HAYECHHS U TEMaTUUYECKHUE
HaOOPHI);

e JjabopaTtopHoe oOopynoBaHue (OOIIEro Ha3HAYEHUST U TEMaTHUYECKHUE
HAaO0Opbl, B TOM 4YHUCJI€ JJI1 [OCTAaHOBKM JEMOHCTPAllMOHHOTO U
YYEHHUECKOTO IKCIIEPUMEHTA, PEAKTUBbI );

® CTaTMYECKHE, TMHAMHYECKHUE, IEMOHCTPALIMOHHBIE U Pa31aTOYHbIe MOJCIIH,
BKJIIOYAs HATYpajbHbIE OObEKTHI;

® BCIIOMOTaTelIbHOE 000PY/I0BAaHHUE;

® KOMIUICKT TEXHUYECKOM JOKYMEHTAIIUU, B TOM YKCJIE TTACIOpTa Ha CPeCTBa
OOy4eHMsI, HHCTPYKIIMHU TI0 X UCIIOJIb30BAHUIO U TEXHUKE O€30MaCHOCTH;

e OUOIMOTEUHBIN (OHI.

B Oubmuoreunslii (GoHI BXOIAT YUYEOHUKH, Y4EOHO-METOIUUYECKUE
komriektel  (YMK), ofOecneunBaromuye OCBOGHHE Y4YEOHOW JAMCITUTUIHMHBI
«EcrecTBO3HaHUE», PEKOMEHOBAaHHBIE WJIU JOMNYIICHHbIEC IS UCIOJIb30BAHUS B
npodeccuoHaNbHBIX o0pa3oBaTenbHbIX OpraHu3aIusIX, peaTu3yroIX
oOpa3zoBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejesiax

ocBoenust OIIOIT CTIO na 6a3e 0CHOBHOTO 0011Ier0 00pa30BaHUs.
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bubGmuoreunsrii  GoHa  MOXET  OBITh  JOMOJHEH  (PU3UYECKUMHU
SHIMKJIONEANSIMH, aTjacaMH, CJIOBApSMH, CIPaBOYHMKAMHU MO (pU3MKE, XUMUH,
OUOJIOTHH, HAYYHOW U HAyYHO-TIOMYJIIPHON JIUTEPATypOil €CTECTBEHHO-HAYYHOTO
CoZIepKaHHU.

B  npomecce  OCBOGHHS ~ MPOrpaMMbl  y4eOHOM  JAMCLUIUIMHBI
«EcTtecTBO3HaHME» CTyNEHTHl JOJDKHBI HMMETh BO3MOXHOCTH JOCTyNa K
AJIGKTPOHHBIM yUeOHBIM MaTepHajliaM [0 E€CTECTBO3HAHHWIO, BKJIIOYAst (U3HKY,
XUMHUIO, OWOJIOTHIO, HMMEIOUIMMCS B CBOOOIHOM jocTyne B cetu HHTepHer

(37IEKTpPOHHBIM KHUTaM, PAKTHKyMaM, TecTam, Marepuanam EI'D u np.).
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