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1.IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma  obmieoOpa3oBarenbHOM  yueOHOM — nucuumuiuHbl  «EcTecTBO3HaHME)
npeaHasHaueHa JUIs W3YYCHHUS ECTECTBO3HAHUS B NPOPECCHOHAIBHBIX 00pa3oBaTEIbHBIX
OpraHM3aIysIX, PeaTH3yIIIUX 00pa30BaTEIbHYI0 MPOrpaMMy CpeIHEro olmero odpa3oBaHUs B
npezesiax OCBOCHHS OCHOBHOW mpodeccruoHalibHON obOpaszoBarenbHoi mporpammbl CITO (OITOIT
CIIO) na 6a3e oCHOBHOIO 00IIEro 0Opa3zoBaHus, MPH MOATOTOBKE KBATH(PHUIIMPOBAHHBIX PAOOYHX,
CITy’)KalllUX, CICIIHAJIMCTOB CPETHETO 3BCHA.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obimero oOpa3oBaHws,
NPEIBSBISIEMBIX K CTPYKTYpE, COJCPKAHHUIO W pe3yjbTaTaM OCBOCHHS y4EOHOH IMCIUTUINHBI
«EcTecTBO3HaHME», B COOTBETCTBUU ¢ PEKOMEHIAIMSMU 1O OPTaHU3AIMU TMOITYYCHHUS CPEIHETO
obmiero oOpa3oBaHHMsl B Mpeneinax OCBOCHUS 00pa30BaTENbHBIX  IPOTPAMM  CPEIIHETO
npodeCCHOHATBFHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHus C y4eToM TpeOOBaHUN
(benepanbHBIX TOCYIaPCTBEHHBIX 00Pa30BaTENIbHBIX CTAHIAPTOB M TOIy4aeMOW MPOMECCHH HITU
CHEIUAIBbHOCTH  cpefaHero  mnpodeccuoHanbHOTO  oOpa3zoBaHust  (mucbMo  JlemaprameHta
rOCYJapCTBCHHOM MOJUTUKH B chepe MOoAroToBKH padounx kaapoB u 110 MunobpHayku Poccun
ot 17.03.2015 Ne 06-259).

Conepxxanne nporpamMmbl «EcTecTBO3HaHHME» HANPABICHO Ha JOCTHIKECHHE CIICAYIOIIMX
Lenen:

* OCBOCHHMC 3HaHUI O COBPEMCHHOH €CTECTBEHHO-HAYyYHON KapTHHE MHpa M METOAax
€CTECTBCHHBIX HAyK, 3HAKOMCTBO C HauOojee BaXHBIMA WACIMH U  JOCTH)KCHUSIMU
€CTECTBO3HAHUSI, OKAa3aBIIMMH OTPEICISFOIISE BIUSHIE HA PA3BUTUE TEXHUKU U TEXHOJIOTUH;

* OBJIQJICHHC YMCHHSMH TIPUMEHSATh TOJNyYEHHBbIC 3HAHHUS JUISI OOBSICHCHHS SIBIICHUIN
OKpPYKaOIIIET0 MHUpa, BOCTIPHUATUS HHPOPMAIMHM ECTECTBEHHO-HAYYHOTO W MPOQECCHOHATBHO
3HAYUMOTO  COJICPIKAHUS, pPAa3BUTHE HWHTCIUICKTYyadbHBIX, TBOPYECKHX CIIOCOOHOCTEH W
KPUTHUYECKOTO MBIIUICHHUS] B XOJI€ MPOBEACHUS MPOCTEHIINX HCCIEIOBAaHUMN, aHaIW3a SBJICHUIA,
BOCHIPUSTHS U UHTEPIIPETALNN €CTCCTBCHHO-HAYIHOU HWH(OPMAITNH;

* BOCHUTaHWe YOEXKICHHOCTH B BO3MOXXHOCTH T[IO3HAHUS 3aKOHHOW WPHUPOIBI U
WCIIOJIb30BAHUS JIOCTH)KCHUH €CTECTBEHHBIX HAYK JJIS PA3BUTHS IUBWIM3AIMA W TTOBBIIICHUS
KauecTBa JKU3HH,

* MPUMCHEHHE eCTECTBCHHO-HAYYHBIX 3HAHUH B MPO(ECCHOHATBLHON IEATCIHHOCTH W
MOBCETHEBHON KM3HU [UIsl oOecriedeHHuss Oe30MacHOCTH JKU3HENEATENbHOCTH; TPaMOTHOTO
WCTIOJIH30BAaHUSI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 3JI0POBBSI, OKPYKAIOIIEH CPEIBI.

B mporpammy BKJIIOYEHO cojep:KaHHe, HalpaBiIeHHOE Ha (OpMHpOBAHUE y CTYIACHTOB
KOMIIETCHITUH, HeoOXomuMBIX g kadecTBeHHOro ocBoeHus OIIOII CIIO Ha 0a3e OCHOBHOTrO
obmiero oOpa3oBaHUsl ¢ MOMYyYEHHUEM CPEIHEro oOmiero oOpa3oBaHUS; MPOTPaAMMbl MOATOTOBKHU
KBATM(DUIIMPOBAHHBIX PA0OUYMX, CIYXKAIUX; MPOTPAMMBI TIOJTOTOBKH CIICIIHATHCTOB CPEIHETO
3BeHa (IIITIKPC, IIIICC3).

[Iporpamma yueOHOM muctuiinHbl «EcTecTBO3HaHUE) SIBISIETCS OCHOBOW /I pa3pabOTKH
pabounx mporpaMM, B KOTOPHIX MpOQecCHOHANbHBIE 00pa3oBaTelbHbIE OpTaHHU3AINH,
peanu3yronme 00pa3oBaTENbHYIO MpPOrpaMMy CpeaHero ooOmero oOpa3oBaHHs B Tpenenax
ocsoenuss OIIOIT CIIO nHa 6a3e OCHOBHOrO o0O0IIEro 00pa30BaHUs, YTOUHSIOT COJEpIKAHUE
y4eOHOTO Marepuana, MOCIEeIOBATEIBHOCTh €r0 HW3Yy4YeHHs, pachpelesieHHe YYeOHBIX YacoB,
TeMaTUKy pedeparoB (IOKIAT0B), HHAUBHIYATbHBIX MPOEKTOB, BUIBl CAMOCTOSTEIBHBIX paboT ¢
y4eTOM CHeIMU(PUKH TPOrpaMM IMOATOTOBKH KBAIM(DHUIIMPOBAHHBIX PAa0OUYMX, CIIYKAIIUX,
CHEIMAIMCTOB CPEIHETO 3BEHa, OCBAaMBAEMOM MPOo(ecCcruu WK CrieuaTbHOCTH.

[TporpaMMa MOXKET HCHOIB30BATHCS APYTUMH MPO(HECCHOHAILHBIMUA 00pa30BaTeIbHBIMU
OpraHM3aIMsIMH, PEATU3YIOIIMMHA 00pa30BaTeNbHYIO MPOTPaMMy CPEIHETo 00IIero oopazoBaHus B
npezesiax OCBOCHHS OCHOBHOMW TpodecCHoHAIbHON oOpaszoBarenbHor mporpammbl CITO Ha 6aze
ocHOBHOTO o61ero oopazosanus (ITITKPC, ITIICC3).

1.1. O0mas xapakTepucTUKA y4eOHOH IUCIUIIIHHBI



EctecTBO3HaHME — HayKa O SIBICHHUSIX M 3aKOHaX Ipupojibl. COBpeMEHHOE eCTeCTBO3HAHUE
BKJIIOYa€T MHOXECTBO €CTECTBEHHO-HAYYHBIX OTpaciei, W3 KOTOpPBIX Haubojee BaKHBIMU
aBIAOTCS  (pusuka, xumus U Ouonorus. OHO OXBaThIBA€T IIUPOKHM CIEKTP BOIPOCOB O
pa3sHOOOpa3HBIX CBOWCTBaX OOBEKTOB MPUPOABI, KOTOPbIE MOXHO pacCMaTpuBaTh KaK €IWHOE
enoe.

EcrecTBeHHO-HayuHbIC 3HAaHUS, OCHOBAaHHBIC HA HUX TEXHOJIOTUU (POPMHUPYIOT HOBBIN 00pa3
KU3HU. BBICOKOOOpa30BaHHBIM YEIOBEK HE MOXKET AUCTAaHIUPOBATHCA OT (yHIAMEHTAIbHBIX
3HaHUI 00 OKpyXaroIlleM MHpe, HE PHUCKYS OKa3aThCsi OCCIOMOUIHBIM B MPOQecCHOHATHHON
nesitenbHOCTH. JIF060€e mepcrneKTHBHOE HAMpaBICHHUE JESTEIIbHOCTH YeIOBEKa MPSIMO UIIM KOCBEHHO
CBSI3aHO C HOBOW MaTepuanbHON 0a30i M HOBBIMH TEXHOJOTHSIMH, U 3HAaHHE WX €CTECTBEHHO-
HAy4YHOM CYIIHOCTH — 3aKOH ycIrexa.

EcrecTBO3HaHNE — HEOThEMIJIEMas COCTABJISAIOLIAs KYJIbTYPBI: OIpPENEisss MUPOBO33PEHHE
YeloBeKa, OHO MPOHHUKAET U B TYMaHUTApHYIO cepy, U B OOIIECTBEHHYIO KHU3Hb. PalroHanbHbIN
€CTeCTBEHHO-HAYYHBI MeETOJl, C(pOPMHUPOBABIIMIICSI B paMKaX €CTECTBEHHBIX HayK, 0Opa3yeT
€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa, Hekoe oOpa3Ho-(uiocodckoe 00001IeHne HayYHBIX
3HaHUMU.

OcHOBY ecTecTBO3HaHHS MPECTABIACT (PU3MKAa — HayKa O MPUPOJE, U3ydaromias Hanboee
Ba)XHBIC SIBJICHHS, 3aKOHBI W CBOMCTBa MaTepHaJbHOIO MHpa. B ¢u3uke ycraHaBIMBaIOTCS
YHHUBEpPCAIbHBIE 3aKOHBI, CIPaBEAJIUBOCTh KOTOPBIX TMOJATBEPKIACTCSI HE TOJBKO B 3EMHBIX
YCIJIOBHUSIX U B OKOJIO3EMHBIX IPOCTPAHCTBAX, HO U BO Bcel Beenennoil. B aTom 3akitouaercst oiuH
U3 CYIIECTBEHHBIX MPU3HAKOB (U3HKU KaK (yHIaMeHTalbHON Hayku. Pusnka 3aHHMMaeT ocoboe
MECTO CpEJld ECTECTBEHHBIX HAayK, [I09TOMY €€ IIPUHATO CUUTATh JIUJIEPOM €CTECTBO3HAHUS.

EcTtecTBO3HAaHME KaKk HayKa O SIBICHUSX M 3aKOHAX MPHUPOJbI BKIIOUYAET TaKXKe OJHY M3
BAKHEUIIINX OTPACIIEN — XUMHUIO.

XuMusg — Hayka O BEIIECTBaX, MX COCTaBE, CTPOCHMM, CBOMCTBaX, MpoOILEccax
MIPEBPALICHUS], UCTIONIb30BAaHUH 3aKOHOB XMMUU B MTPAKTUUYECKON JEATENILHOCTH JIFOJIeH, B CO3/1aHUN
HOBBIX MaTEepHaJIOB.

buonorust — cocraBHas 4yacTh €CTECTBO3HAHUSA. JTO HayKa O >KMBOM mpupone. OHa u3ydaer
pacTUTENIbHBIN, )KUBOTHBIA MHUP M YEJIOBEKA, MCIIOJIb3Ysl KaKk COOCTBEHHBIE METObI, TAK U METO/IbI
JIpYTUX HayK, B YacTHOCTH (U3MKH, XMMHUM W MaTEeMaTUKU: HAOJIOJAEHUS, SKCIEPUMEHTHI,
HCCIIEIOBAHMSI C ITOMOIIBIO CBETOBOI'O U AJIEKTPOHHOI'O MUKPOCKOMA, 00pabOTKY CTaTUCTHUYECKUX
JAHHBIX METOJAAMM MAaT€MaTH4EeCKOW CTAaTUCTHKU U JAp. buosiorus BbISBISET 3aKOHOMEPHOCTH,
MPUCYLINE KU3HU BO BCEX €€ MPOSIBIEHUSIX, B TOM YHUCIIe OOMEH BEILIEeCTB, POCT, pa3MHOXKEHHUE,
HACJIEICTBEHHOCTh, N3MEHYMBOCTD, IBOJIIOLIUIO U JIP.

B npodeccronanbHbIX 00pa3oBaTeNbHBIX OPTaHU3AlMIX, PEATU3YIOIMIUX 00pa30BaTeIbHYIO
porpamMMmy cpeanero ooiero oopazoBanus B npenenax ocsoenuss OIIOIT CIIO Ha 6a3ze 0CHOBHOTO
o0miero o0pazoBaHuUs, M3y4yaeTcsl MHTErpUpOBAaHHAs yueOHas nuciuiuinHa «EcTtecTBo3Hanue»,
BKJIIOYAIOIIAs TPU pazjiesia, 00J1aaronue OTHOCUTEIbHOW CaMOCTOSATENIbHOCTBIO U LIEIOCTHOCTBIO
— «Duzukay, «XuMus», «bHOIOTHSA» — UYTO HE HapylIaeT NPHUBBIYHYIO JIOTHKY €CTE€CTBEHHO-
HAy4YHOTO 00pa30BaHUs CTYICHTOB.

[Tpu ocBoenun npodeccuit CI1O u cneunanpHocTedt CIIO conmambHO-3KOHOMUYECKOTO U
rYMaHUTapHOTO Tmpoduiell mnpodeccuoHanbHOrO 00pa30BaHUS E€CTECTBO3HAHHWE HM3Y4aeTcsl Ha
6azoBom ypoBHe DPI'OC cpeanero oOmiero oOpa3oBaHUsS C Y4ETOM CHEIM(PUKH OCBAaWBAEMOMU
npodeccur WM CenUuaIbHOCTH.

OTO BBIpaXkaeTcs B COACPNKAHUHM OOy4YEHHsI, KOJMYECTBE YACOB, BBIACISIEMbIX Ha W3Y4YEHUE
OTAENbHBIX TEM IPOrpPaMMbl, TNIyOMHE HX OCBOCHHMS OOYyYalOUIUMHCA, OObeMEe U XapakTepe
MPAKTUYECKHUX 3aHATUH, BUIaX BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

B mpouecce peanuzanuu conepxkaHus y4eOHOH TUCHMIUTMHBI «EcTecTBO3HAaHME) 3HAYUMO
n3ydeHue pasnena «Dusnukay, KOTOPHIM BHOCUT CYIIECTBEHHBIM BKJIAJl B CHUCTEMY 3HaHUU 00
OKpY>KalolieM MHpe. DTOT pa3fell sIBISETCS CUCTEMOOOPa3yIOIUM Ul APYTHX pa3esioB yueOHO



JTUCHUIUIMHBL, TOCKOJBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE COJEpP)KaHUS KypCOB XUMHUU H
ouosorum.

[Tpu u3yyeHnn yueOHOro MaTepuana 1o XUMUU U OUOJIOTUH 1eIecO00pa3HO aKIIEHTUPOBATh
BHUMaHHE O0YYaIONUXCsl Ha KU3HEHHO BAXKHBIX 00BEKTaX MPUPOJBI U OPraHU3ME YeIOBeKa. JTO
ruapocepa, armochepa u 6uochepa, KOTOpbIE PACCMATPUBAIOTCS C TOUKU 3PEHHS] XUMHYECKHX
COCTaBOB M CBOMCTB, UX 3HAUYEHUS JUIsl )KU3HEEATEILHOCTH JIFOJIEH, 3TO COJEPKAHUE, OCBEIIAOIIEE
POJIb BaXHEHIIUX XUMHUYECKUX 3JIEMEHTOB B OPraHU3ME YEJIOBEKa, BOIPOCHI OXPaHbI 370POBbS,
npoUIaKTUKN 3a00J€BaHUNA W BPEIHBIX MPUBBIYCK, MOCIEICTBUNA HM3MEHEHHs Cpeibl OOMTAaHUS
YesioBeKa JJIs YeJIOBEUECKOW [IUBUIIU3AIIH.

3aMeTHOE MECTO B COJCpPXAHWU Y4eOHON TUCIMIUIMHBI 3aHUMAeT Y4eOHBIH MaTepuall, He
TOJIBKO (hOPMHUPYIOLIUI €CTeCTBEHHO-HAYUYHYIO0 KapTHHY MHUpa y CTYJIEHTOB, HO U PACKPbIBAIOLIHI
MPAaKTUYECKOE 3HAYCHHE E€CTECTBEHHO-HAy4YHBIX 3HAHUH BO BCeX cdepax >KU3HU COBPEMEHHOTO
o01iecTBa, B TOM YHCIIe B TYMaHUTapHOU cdepe.

B menom ydebnas nucrumiuHa «EcTecTBO3HaHME», B COAEPIKaHUM KOTOPOH BEAYIIUM
KOMIIOHEHTOM  SIBIIIIOTCS HAayY4YHbIE 3HAHUSA ¥ Hay4yHble METOIbl T[O3HAHUSA, I103BOJISIET
cOopMHPOBATH Y O0YYAIOIIMXCS LEITOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPOOYAHUTH Y
HUX SMOILIMOHAIBHO-IICHHOCTHOE OTHOILIEHHWE K HM3y4aeMOMY MaTepuany, TOTOBHOCTh K BBIOODY
JCWCTBUI ONpEACNICHHON HampaBICHHOCTH, YMEHHE KPHUTUYECKH OIICHUBAaTh CBOM U UYKHE
JEHCTBHS U MOCTYIIKU.

WHTerpupoBaHHOE COJEpKaHWE YYE€OHOH JMCHUIUIMHBI TI03BOJIAET MPENOoaBaTesIM
GU3MKN, XUMUU U OUOJIOTUM COBMECTHO OPraHMW30BaTh W3YYEHHE €CTECTBO3HAHUS, HCIOJIb3Ys
MMEIOIINECs YaCTHBIE METOAMKH ITPETIOIaBaHuUs MIPEIMETA.

Hzydenue obmeodpazoBaTebHON yueOHOM AucuUITHHbBl «EcTecTBO3HaHMEe» 3aBeplIaeTcs
nmoABeZCHUEM HUTOTOB B (QopMe nuddepeHIIMpOBaHHOTO 3adeTa B paMKaX MPOMEXYTOYHOM
aTTecTaluu CTyaeHToB B mpouecce ocBoeHuss ocHoBHOM OIIOII CIIO ¢ momyueHueM cpegHero
obmero oopazosanus (IITIIKPC, ITITICC3).

MECTO YYEFHOW JUCIHUILIMHGI B YYEFHOM ILJTAHE

VYuyebHast aucuuruinHa «EcTecTBO3HaHME» SBISIETCS YU4E€OHBIM MPEIMETOM IO BBIOOPY U3
oOsi3aTtenpbHOM TpenMmeTHo obOmactu  «EcrectBennsie Hayknm» @OI'OC cpemnero oOiero
o0Opa3oBaHMsI.

B mpodeccrnonanbHBIX 00pa30oBaTeNbHBIX OPraHU3AIMIX, PEATU3YIOIINX 00pa30BaTEIbHYIO
porpamMMmy cpeanero oouero oopazoBanus B npenenax ocsoenuss OIIOII CIIO Ha 6a3ze 0CHOBHOTO
o01ero oOpasoBaHus, yaeOHas JTUCIUTIIINHA «EcrecTBo3HaHUE) W3y4aeTcs B
obmeobpazoBarenpbHoM 1ukie ydeOHoro mmaHa OIIOIT CIIO nHa 6a3e oCHOBHOro oOIIero
oOpa3oBaHmUs ¢ MoJiydeHueM cpeaHero oodmero oobpazosanus (IIIIKPC, ITIICC3).

B yue6nsix mnanax ITIKPC, ITIICC3 mecto yuebHON AuctMILIUHBI «EcTecTBO3HAHUE) —
B CoCTaBe O0OIIe00pa3oBaTeNbHBIX YUEOHBIX JMCLUUIUIMH 1O BBIOOPY, (GOPMHPYEMBIX U3
oOsi3arenbHBIX npeaMeTHbIX obnacteir @I'OC cpennero obmiero oOpasoBanHus, i Hpodeccuit
CIIO wmm cnenuansHOocTeid  CIIO  coorBercTBYyIOIEro mnpodmis MpoPecCHOHATBHOTO
oOpa3oBaHws.

PE3VJIbTATBI OCBOEHUS YYEBHOM JUCIIUTIJIUHBI

OcBoenne coaepkanust y4eOHOW nucuuiuimHbl  «EcTecTBo3HaHHMe»  oOecrneunBaeT
JOCTHKCHHE CTYICHTAMH CIICAYIONUX PE3yIbTaTOB:

* TUYHOCTHBIX:
— YCTOWYHMBBI HMHTEpEC K HMCTOPHHM W JIOCTHKCHUSM B OOJACTH E€CTECTBCHHBIX HAYK, YYBCTBO
TOPJIOCTH 32 POCCHICKUE €CTECTBEHHBIC HAYKH;
— TOTOBHOCTh K TIPOJOJDKEHUIO O0Opa3oBaHMs, MOBBIIMICHUIO KBaTU(UKAIMU B W30paHHOU
HpO(bCCCI/IOHaJH:HOI\/JI ACATCIIbHOCTHU C HUCIIOJIB30BaAHHUEM 3HAaHUU B 06JI3.CTI/I CCTCCTBCHHBIX HAYK; —
00BEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMITETCHIIMH B 00JIACTH €CTECTBEHHBIX HAYK ISl YEIOBEKa



u oOlIecTBa, YMEHUE HUCIOJIb30BaTh TEXHOJIOTMYECKUE AOCTHXKEHHsI B oOnacTh (pU3MKU, XUMHH,
OMOJIOTMU  JUIsI TIOBBIMIEHUS COOCTBEHHOI'O HHTEUICKTYyalbHOTO pa3BUTHS B  BHIOPAHHOM
npodeccuoHaNbHOM eATENbHOCTH;
— yMEHHUE NMPOaHAIN3UPOBATh TEXHOT'CHHBIC MOCIEACTBUS ISl OKPYXKAIOIIEH cpenbl, OBITOBON U
MIPOU3BOJICTBEHHOMN JESATEIbHOCTH YEJIOBEKA;
— TOTOBHOCTb CaMOCTOSITEJIBHO JOOBIBATh HOBBIE AJisi ce0si €CTECTBEHHO-HAy4YHBIE 3HAHHS C
MCIOJIb30BaHUEM /ISl 3TOTO JOCTYIHBIX HCTOYHUKOB UH(OpMAIUY;
— YMEHHE YIpPaBISITh CBOEH I03HABATEIbHOW JESITEIBbHOCTHIO, IIPOBOAUTH CAMOOLIEHKY YpPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;
— YMEHHE BBICTPaMBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIEHHUS B KOMAHJE IO PEIICHHIO OOILIMX
3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

* METaIlpeIMETHBIX:
— OBIIQJICHHME YMEHUSMU M HABbIKAMHU PA3JIMYHBIX BUJOB MO3HABATEILHON NEATENbHOCTH IS
U3Y4EHHUS Pa3HbIX CTOPOH OKPY)KAIOILIEr0 €CTECTBEHHOIO MUPA;
— TpPUMEHEHHWE OCHOBHBIX METOJOB MO3HAHMS (HAOIIOACHMS, HAYYHOTO OHKCIEPUMEHTA) IS
U3Y4YEHUs Pa3IMUHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, C KOTOPHIMH BO3HMKAET
HE0OXOIMMOCTD CTAJIIKUBATHCS B MPOPECCHOHANBHOM cdepe;
— yMEHHE ONpeAeIATh NN U 3a/1a4M JACATeIbHOCTH, BRIOMPATh CPEACTBA Ui MX AOCTIKEHHS Ha
MIPAKTUKE;
— YMEHHUE WCIIOJIb30BAaTh pAa3JIMYHbIE HWCTOYHUKUA JJIS I[OJIyYEHUS €CTECTBEHHOHAYYHOMN
nH(OpPMAIIUY U OLIEHUBATh €€ JOCTOBEPHOCTH JJIsl JJOCTUKEHHSI IOCTABJICHHBIX IeJIel U 3aj1a4;

* IPEIMETHBIX:
— cOpMHUPOBAHHOCTH MPEACTABICHUIN O IEJIOCTHON COBPEMEHHOI €CTECTBEHHOHAYYHOW KapTHUHE
MUpa, IpUpoJe KaK €IUHON LIEJIOCTHOM CHCTeME, B3aUMOCBSI3U Ue€JIOBEKa, MPUPOJbl U OOIIECTBa,
IIPOCTPaHCTBEHHO-BPEMEHHBIX MaciiTabax Beenennoii;
— BJaJieHUE 3HaHMSAMH O HaubOojee BaXHBIX OTKPBITUSAX U JIOCTHXKEHUSX B o0iactu
€CTECTBO3HAHUS, MOBJIMSABLIMX Ha 3BOJIOLMIO MPEICTABICHUN O MPUPOJIE, HA PA3BUTUE TEXHUKU U
TEXHOJIOTHIL;
— c(pOpMHUPOBAHHOCTh YMEHHS TNPUMEHATh €CTECTBEHHO-HAayuyHble 3HAHUA s OOBSCHEHHUs
OKpPYKAIOIMX SIBJICHUH, COXpaHEHHS 3[0pOBbs, 0OecrieueHus: 6€30MacHOCTH KU3HEAEATEIbHOCTH,
Oepe’KHOr0 OTHOIIEHUS K MPUPOJE, PallMOHAIBHOIO MPUPOAONOIb30BAHNUS, a TAK)KE BBITOJIHEHHS
POJIU TPAMOTHOTO MOTPEOUTENS;
— c(hOpMHPOBAHHOCTh NPEICTABICHUNH O HAyYHOM METOJAE MO3HAHUS HPUPOABI M CPEICTBax
W3Y4YEHUsS] MeramMupa, MakpoMHpa U MHUKPOMHpA; BJIaJIeHHE NPHUEMAMU €CTECTBEHHO-HAYYHBIX
HaOJI0ACHUH, OTIBITOB, UCCIEIOBAHNUN M OLIEHKH JJOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB;
— BJAJCHHE NOHATUIHBIM ammapaToOM eCTECTBEHHBIX HayK, IO3BOJISIOIIMM II03HABAaTh MHP,
y4acTBOBaTh B JMCKYCCHUSX IO €CTECTBEHHO-HAyYHBIM BOIPOCaM, HCIOJNb30BaTh pa3IHUYHbIE
UCTOYHUKM HUHPOPMALMHU JUIS TMOJITOTOBKM COOCTBEHHBIX pabOT, KPUTUYECKH OTHOCHTHCS K
coobmenussMm CMU, coneprxanum HayIHYI0 HHPOPMAIIHIO;
— c(OPMHPOBAHHOCTh YMEHUH MOHMMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHUS JJIS1 KQXKJI0TO
YesloBeKa HE3aBUCHUMO OT €ro MnpodeccruoHalbHON NesATeNIbHOCTH, pa3nndarh (aKThl U OLEHKH,
CpaBHUBATh OLICHOYHBIE BBIBOJIbI, BUJIETh MX CBA3b C KPUTEPUSMHU OIICHOK M CBSI3b KPUTEPUEB C
ONPEEIEHHON CUCTEMOW IEHHOCTEN.

2. COIEPXKAHUE YYEFHOM JUCIATLIMHBI

®dusuka
BBenenue
Ousuka — (yHIaMeHTalIbHas Hayka o mpupoze. EcTecTBeHHO-HAy4HBI METOH MO3HAHMA,
€ro BO3MOYKHOCTH U I'PaHULbI IPUMEHUMOCTH.



OKCHepUMEHT M TEopusl B Ipoliecce MO3HaHMs MPUPoAbl. MojaenupoBaHue (QU3NYECKUX
SBJICHUH U MpolieccoB. EcTecTBEHHO-HayuHasi KapTUHA MUPA U €€ BaXKHEHMIINE COCTABIISAIOLIUE.

EnnHCcTBO 3aKOHOB MPUPOJBI U COCTaBa BellecTBa BO Beenennoil. OTKpbITHS B (PU3UKE —
OCHOBA IIporpecca B TEXHUKE U TEXHOJIOTUU IIPOU3BOCTBA.

Mexanuka

Kunematuka. Mexanunueckoe apuxenue. Cucrema orcuera. Tpaektopusi nsukenus. [1yTs.
[lepememenue. PaBHOMepHOe mpsiMoiuHeiHoe JBHKeHUE. CKopocTh. OTHOCUTEIBLHOCTD
MEXaHHYECKOTO JIBIKCHUS. 3aKOH CIIOXKEHHs ckopocte. ['paduku aBmkenus. CpeaHsisi CKOPOCTh
IIPU HEPABHOMEPHOM JBWKEHUU. MrHOBEHHass CKOpOCTb. PaBHOYCKOpEHHOE HpPSIMOJUHEHHOE
neukeHne. Yckopenue. CBoOomHoe nageHue Tell. KpuBonuHeHOe NBIKEHUE. YTIIOBas CKOPOCTb.
PaBHOMeEpHOE ABMXKEHUE IO OKPYKHOCTHU. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

Hunamuka. Macca u cuna. Bzaumoneiictsue tei. 3akoHbl JTuHaMUKU. CUJIBI B IPUPOJIE.
CrocoObsl m3Mepenusi cuil. MHeplnuanpHas cucTeMa OTcueTa. 3aKOH BCEMHPHOTO TATOTEHUS.
HesecomocTs.

3aKkoHbl COXpaHEHHs B MexaHuke. Mwmnynbc Tena. 3aKOH COXpaHEHHsS HMMIIYJIbCA.
PeaktuBHOe nBmkeHue. Mexanndeckas pabora. MomHocTh. PaboTa CHIBI TATOTCHHS, CHITBI
yOpYrocTd W cuibl TpeHus. Mexanudeckass sHeprus. Kunernueckass sHeprusa. Kunernueckas
sHeprusi U padora. [loTeHnmanpHas 3HEprus B rpaBUTAIMOHHOM Tosie. [loTeHmmanbHass SHEPrus
yrpyro 1eopMUPOBAHHOTO TeNa. 3aKOH COXPAHEHHUSI MOJIHOH MEXaHU4eCKON IHEPIHH.

JeMoHCcTpanyuu
OTHOCUTENBHOCTh MEXaHUYECKOIO JBUKEHHUS.

Buibl MexaHU4eCKOTO ABUKECHUSI.

HNuepTHOCTH TEII.

3aBUCUMOCTh YCKOPEHHUSI TeJla OT €r0 MacChl M CUJIbI, IEUCTBYIOIIEH Ha Telo.
PaBeHCTBO M MPOTUBONOIOKHOCTh HAMPABIICHUSI CUJT ACHCTBUS U TPOTUBOJICHCTBHSL.
HesecomocTs.

PeakTuBHOE NBUXKEHUE, MOJIENb PAKETHI.

N3menenne sHepruu Mnpu COBEPIIEHUN PaOOTHI.

[IpakTuueckoe 3aHsTHE
HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHHUSI OT MAcChl TeJa.

OCHOBBI MOJIEKYJISIPHOM (PUBUKH ¥ TEPMOIUHAMUKH

MonekynspHas ¢uznka. AToMHUCTHYECKass TeopHUs CTpoeHHs BeriectBa. HaOmroneHus u
OTBITHI, TOATBEPXKIAIONINE AaTOMHO-MOJIEKYJIIPHOE CTPOCHHE BelecTBa. Macchl W pa3Mepsl
MoJieKyJl. TerjoBoe ABMKEHME YacTHUIl BellecTBa. bpoyHOBCKoe nBikeHue. MaeanbHblii  ras.
Temneparypa kKak Mepa cpeaHEldl KHUHETHYECKON »HHEpPruM 4YacTUll. YPaBHEHHE COCTOSHUSA
uaeanbHOro raza. Mzomporeccel n ux rpadgukn. OObsICHEHNE arperaTHbIX COCTOSHUN BEIIECTBA U
(ha30BBIX MEPEXOIOB MEKY HUMU HAa OCHOBE aTOMHO-MOJICKYJISIPHBIX MTPEICTABICHHM.

CBs13b MEX]y JaBJICHUEM U CpeHEel KMHETHUECKOW dHEepruer MoJiekyn raza. Pabora rasa.
Monens xunkoctu. [loBepXxHOCTHOE HATSHKEHUE M cMaunBaHue. Kpucrannudeckue u amopdHBIE
BemiecTBa. JKuakue KpucTauib.

Tepmonunamuka. BHyTpenHsis sHeprus. Pabora u Teruioornada Kak CriocoObl M3MEHEHUs
BHYTpeHHEN »Hepruu. [lepBbll M BTOpPOW 3aKOHBI TepMOAWHAMUKH. [IpuHIMIBI — JOeHCTBHA
termoBbiX MamuH. KIIJ[ TemnmoBbix nBurareneil. TemoBble MamMHBI U HUX HPUMEHEHUE.
DKOJIOTHYECKUE TPOOJEMBI, CBSI3aHHBIE C TPUMEHEHHWEM TEIUIOBBIX MAIlMH, W TPOOIEMBI
HEpProcOepeKEHUSI.

JeMoHcTpanu
JIBr>keHre OpOYHOBCKHX YacTHUII.

Huddyzus.
SIBneHus: MOBEPXHOCTHOI'O HATSXKEHUSI U CMAYMBaHMUS.
Kpucrannsl, amop¢Hbie BelecTBa, )KUAKOKPUCTAUINYECKUE TeNa.



W3meHeHre BHYTpEHHEH 3HEPTUU TEJ IPU COBEPIICHUHU PaOOTHI.

OCHOBBI 2JIEKTPOIMHAMUKNA

OnekrpocraThka. B3auMopeicTBue 3apsyKEHHBIX Tell. OJEKTPUYECKMM 3apsj. 3aKoH
COXPAaHEHHUs IEKTPUYECKOro 3apsana. 3akoH Kyiona. DiekTpocTaTnyeckoe IoJie, €r0 OCHOBHbIE
XapaKTEPUCTUKU U CBA3b MEKIYy HUMHU. [I[pOBOAHMKH M M30JIATOPHI B 3JIEKTPOCTATUYECKOM IIOJIE.
OneKTpuyYecKas eMKOCTb KOHIEHCATOpa. DHEPIHsl dJIEKTPOCTATUYECKOTO TIOJIA.

[TocTostnubiii  Tok. IlocTosHHBIA 3nekTpuueckuit Tok. Cuia TOKa, HaIpsKEHUE,
NEKTPUYECKOE CONPOTHUBIIeHUE. 3akoH OMa I y4yacTKa LIENH U IOJTHOM 3JIEKTPUYECKON LIETIH.
PaGora wm wmomHOCTE mTOCTOSIHHOTO TOKa. 3akoH JDxoyms—Jlenna. TeruioBoe aeiicTBue
NEKTPUYECKOTO TOKA. DIEKTPUYECKUI TOK B PA3JIMYHBIX CpPElax.

MarnutHoe mone. MarHutHoe II0J€ U €r0 OCHOBHBIE XapaKTEpPUCTUKHU. [leficTBHe
MarHMTHOIO IIOJI Ha MPOBOJHUK C TOKOM. 3akoH Ammepa. Dnekrpoxasurarens. Cuna JlopeHna.
SIBneHue FNIEKTPOMArHUTHOW MHAYKLUMU. 3aKOH 3JIEKTpOMarHUTHOW uHaykuuu. IlpaBuino Jlenua.
Camounnnykuus. UTHAyKTHBHOCTB. DHEPIHsl MATHUTHOTO ITOJIA.

JemMoHcTpanuu
OnexTpusanus Tell.

B3anmMopeicTBue 3apsyKEHHBIX TEIl.

HarpesaHue nNpoBOJIHHUKOB € TOKOM.

OmnsIT Opcrena.

B3aumoneincTsue NpoBOJHUKOB C TOKOM.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
Pabota snexkrpoaBurarens.

SIBneHNE AIEKTPOMArHuTHOW MHAYKIIUH.

[TpakTHueckoe 3aHsATHE
COopka 2IeKTpUYECKOM LIeNU U U3MEPEHNE CUIIbI TOKA U HANPSKEHUS Ha €€ pa3InYHbIX y4acTKax.

Konebanust u BOIHBI

Mexanunueckue koneOaHust W BoiHbL. CBoOOnHBIE Konebanus. Ilepwoxn, dvactora u
amIuinTyna kojebanuil. 'apmonnueckue konebanus. MaremaTuueckuil U MPYXUHHBIA MasTHUKU.
[IpeBpatieHre sHEPruy Mpy TAPMOHHUECKUX KOJICOAHUSIX.

MexaHuueckre BOJIHBI U UX BUbL. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIEC BOJHBI. YIJIbTPa3BYK
U €T0 UCIOJIb30BAaHUE B MEIUIIMHE U TEXHUKE.

DNeKTpOMarHuTHeIE KoJieOaHus W BOJIHBL. CBOOOAHBIE SJIEKTPOMAarHUTHBIE KOJIEOAHUS.
Konebarenbubiit koHTYp. Popmyna TomcoHa. BwIHYXIEHHBIE SIEKTPOMArHUTHbIE KOJIEOAHHUS.
["apMOHMUYECKHE >JEKTPOMArHUTHBIE KojeOaHHus. DJeKTpuueckuil pe3oHaHc. IlepemeHHBI TOK.
Onexrporeneparop. [lonydenue u nepenaya annextposnepruu. [Ipodiemsl I3HEprocOepeKeHUS.

ONEKTPOMarHUTHOE NOJIE. DINEKTPOMAarHuTHbIE BOJIHBI. CKOPOCThH 3JIE€KTPOMArHUTHBIX BOJIH.
[TpuHIMIBI paguoOCBsA3M M TeneBHleHUs. Vcronb30BaHUE 3JE€KTPOMAarHUTHBIX BOJIH Pa3IM4YHOIO
JMarna3oHa B TEXHUUECKUX CPEACTBAX CBSA3H, MEAUIIMHE, IPU U3YYEHUH CBOMCTB BEILIECTBA.

CseTtoBble BOJHBL. Pa3BuTHE NpencTaBIeHHH O TMPUPOJAE CBETA. 3aKOHBI OTPAXKEHUS W
nperomiienuss csera. WMHrepdepenuus cpera. [udpakuus csera. JudpakuvoHHas perieTka.
[Tonsapu3zanus ceera. {ucnepcus csera.

JIunzsl. @opmyna TOHKOM MH3EL. ONTHYECKHE TPUOOPHI.

JeMoHCcTpanyu
Konebanus MaTeMaTHuecKOro U Mpy>KHHHOTO MAasiTHUKOB.

PaGora anekrporeneparopa.

W3nydyenue u npuem 31€KTPOMArHUTHBIX BOJIH.
Pannocss3b.

Paznoxenue 6e10ro cBeTa B CIIEKTP.
HNutepdepennius u qudpakmus ceera.



OtpakeHne U IPEIOMIICHUE CBETA.
Onrtuyeckue mpuOOPHI.
[pakTHyeckue 3aHATUSL
W3yuenne konebaHuii MaTeMaTHYECKOTO MasITHUKA.
N3y4yenune naTepdepeHnn U TudpaKkiuy CBETa.

DIeMeHThI KBaHTOBOW (DU3UKH

KBanroBbie cBoiicTBa cBeTa. PaBHOBecHOE TeruioBoe wu3inydeHue. KBaHTOBas rumoresa
[Tnanka. dorosnextpuueckuii 3dgdekr. YpaBHeHHe ODWHIITEHHA 111 BHEmHEro (ororddexra.
®otoH. /[aBnenue cera. Jlyannsm CBOWCTB CBeETa.

®usuka atoma. Mogemu crpoerus aroma. OmnbeiT  Pesepdopma. Iloctynmater  bopa.
OObsiCHEHHE JIMHEHYAaTOro CIEeKTpa BOJOpPOJAa HAa OCHOBE KBAHTOBBIX IIOCTYJIATOB bopa.
[lornomenne wu wucnyckanue cBera aromMoMm. KBanToBas sHeprus. [lpuHuun peicTBus u
KCIIO0NIb30BaHue Jazepa. OnTudeckas CreKTPOCKOIUS KaK METOJ] H3YUYE€HHs COCTaBa BEIIECTBA.

®u3nKa aTOMHOIrO sipa U 3JIEMEHTApHbIX yacTull. COocTaB M CTPOEHHE AaTOMHOTO spa.
CBoiicTBa SACPHBIX CHII. DHEPTHUS CBS3H U JIe()eKT MacChl aTOMHOTO sipa. PagnoakTuBHOCTE. BUb
PAaAMOAKTUBHBIX MPEBPALIEHUNA. 3aKOH pPaJMOAaKTUBHOIO pacnaaa. CBONCTBa HMOHU3ZHPYIOLIUX
SIIEPHBIX W3JIy4eHHH. PainoakTUBHBIE H3Iy4yeHUS U WX BO3JCHCTBHE HA YKUBBIC OPTaHHU3MBI.
AnepHble peakuuu. SaepHas SHeEpreTuka. JIEMEHTapHble YacTHllbl. @DOyHIaMEHTaJbHbIE
B3aUMO/ICHCTBUS.

JlemoHcTpanuu
doTtodddexr.
DOTO3IEMEHT.
N3nydyenue naszepa.
JInneliuaTpie CIEKTPHI Pa3INYHBIX BELIECTB.
CueTynK HOHUBHUPYIOITUX U3ITYyIECHUH.

Bcenennas u ee aBomonus
Crpoenue u pazsurue Beenennoil. Kocmonorus. 3se3ael. TepMmosinepHsblil cuaTe3. Moaens
pacmupsroerncs BeeneHnoi.
[Tpoucxoxaenne ConHeuHol cucteMbl. IIpoToconmHIle M HPOTOIUIaHETHBIE OOJaKa.
O6pazoBanue miaHeT. [Ipo6iiema cyiecTBOBaHUS BHE3EMHBIX ITUBUTU3AIINM.
CoBpeMeHHas (puznyeckas KapTUHA MHpa.

XuMus
OO01mas 1 HeoOpraHUYECKask XUMHUS
Beenenue
XuMHUecKass KapTMHA MUpa KakK COCTaBHAas 4acTbh €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA.
Pons xumuum B XuU3HM coBpeMeHHOTro oOmiecTBa. HoBelimme MOCTHKEHHUS XMMHUYECKON HAyKH B
IUIaHE Pa3BUTHS TEXHOJIOTUN: XHUMHUYECKas TEXHOIOTHSI—OHOTEXHOIOTHsI— HAHOTEXHOJIOTHS.
[IpumeHneHne JOCTUKEHUM COBPEMEHHOM XMMUHU B TYMaHUTAapHOU cepe esaTenbHOCTH 00IIecTBa.

OcHOBHbBIE IOHATHS U 3aKOHBI XUMUH

[TIpenmer xumuu. BemectBo. Atom. Monekyna. XuMHYeCKH 37eMEHT M (HOPMBI €ro
cyuiectBoBaHusl. [IpocTeie 1 ciokHbBIE BelecTBa. AJTOTPONHS U €€ IPUYHHBI.

JemoncTpanus
HaGop Mozerneit aToMOB 1 MOJIEKY!I.
N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XMMUHU. Macca aTOMOB U MOJIEKYJ. ATOMHasi €IMHULIA
Maccel. OTHOCHUTENbHBIE aTOMHAss U MOJIEKYJsipHas Maccel. KonmdectBo BemectBa. IloctosHHas
ABorazapo. MomsipHast Mmacca. 3akoH ABoraapo. Mossipabiii 00beM ra3oB. PacueTsl o XMMUYECKHM
dhopmynam.



3aKkoH COXpaHCHUA MaCChl BEUICCTBA.

[Tepuonuueckuii 3akon u [lepronnueckas cucrtema xumudeckux sneMenToB . 1. Menaeneesa

Otxpeitue Ilepuoguueckoro 3akoHa. Ilepuoauueckas cucreMa XMMHUECKUX JIEMEHTOB /.

N. MenpeneeBa kak rpadgudeckoe oroopaxenue [lepuonnueckoro 3akoHa. [lepuogndeckuii 3aKoH

U CHUCTEeMa B CBET€ YYEHUSI O CTPOCHMHM aroMa. 3aKOHOMEPHOCTH H3MEHEHHsI CTPOEHUs

ANEKTPOHHBIX 000JIOYEK aTOMOB M XHMMHYECKUX CBOMCTB 00pa3zyembIX 3J€MEHTaMU MHPOCTHIX U

CJIOXKHBIX BemiecTB. 3HaueHue llepuoauyeckoro 3akona u [lepuoanueckoil cUCTEMbl XUMUUYECKHUX

anemeHToB J[. 1. MenzaeneeBa s pa3BUTHs HAyKU U IOHUMAaHUS XUMUYECKON KapTUHBI MUPA.
JemoncTpanus

Paznuunbie popmel [lepuoanueckoii cucteMbl XuMU4eckux 3seMeHToB J1. M. Menneneena.

CrpoeHue BeniecTsa
IIpupona xumudeckoi cBsa3u. KoBaneHTHas CBA3b: HenoysipHas U nossipHas. MlonHas
cBsA3b. Karnonsl u annonsl. Metammueckas cBsa3b. BonoponHas cBa3b. BzanMocss3b
KPUCTAJUIMYECKUX PELIETOK BEIIECTB C PA3JINYHBIMUA TUIIAMH XUMHUYECKOU CBSI3U.
JlemoHcTpanus
OOpa3s1pl BEMECTB U MAaTEPHAIIOB C PA3TMYHBIMU THITAMU XUMHYECKOU CBS3H.

Bona. PactBopsl

Bona B npupoze, ObITy, TEXHUKE M Ha pou3BojicTBe. Pu3nueckue u XuMUIecKue
CBOMCTBA BOJBI. 3an$I3HI/ITCJII/I BOJbI 1 cnoco0bI 0O4KUCTKHU. JKecTkast BOoJa U €€ YMATUYCHUC.
OnpecHenue Boabl. ArperaTHble COCTOSIHHSI BOJBI U €€ MEPEX0bl U3 OJHOI0 arperaTHoro
COCTOSIHUS B JIPYTO€.

PacTBOpeHune TBEpABIX BEIECTB U ra3oB. 3aBUCUMOCTb PACTBOPUMOCTH TBEPABIX BEILECTB U
ra3oB OT TeMIEpaTypsl. MaccoBas A0S BEIIECTBA B PacTBOPE Kak CHOCOO BBIPAKEHMs COCTaBa
pacTBopa.

JemoHncTpanus
du3nyecKkue CBOKNCTBA BOJBI: IOBEPXHOCTHOE HATSHKEHHUE, CMaulBaHNUE.

XVWMHYECKUE PEAKIINH

[TonsiTre 0 XuMUYeCKoM peakuu. TUIbl XUMUYECKUX peakiuii. CKOpoCTh peakiuu
U (pakToOpbl, OT KOTOPHIX OHAa 3aBUCHUT. TerioBoi 3(dekT Xxumuueckoil peakuuu. XUMHUYECKOE
paBHOBECHE U CITOCOOBI €T0 CMEIICHUSI.

JemoHcTpanmun
XHUMHYECKUE PEAKLIUU C BBIICIECHUEM TEIIOTHI.
OO6paTUMOCTh XMMHYECKHUX PEAKIIHA.

IIpakTrueckoe 3ansaTue
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOH peakUud OT pa3dudHbIX (aKToOpoB (TemmepaTyphl,
KOHIIEHTPALlUU BEIIECTB, JEHCTBUS KaTaIn3aToOpOB).

Heopranunueckue coeiuHeHUS

Knaccudukanmst HEOpraHM4IeCKuX CoeqUHEHUN U MX CBOMCTBA. OKCHIIBI, KHCIIOTHI,
OCHOBaHMS, COJIM. XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIUHEHUMN
B CBETE TEOPHUU IJEKTPOIUTUUECKON Aucconuanuu. [lonsitue o ruaponmse coneit. Cpena
BOJIHBIX PAaCTBOPOB COJIEM: KHUCIasl, HEUTpaJbHas, IeI0YHass. BonopoaHsblil mokas3arTesns
pH pactBopa.

Mertasmibl 1 HemeTauisl. Metamisl. O0mue pu3ndeckue 1 XuMHUYeCKUue CBOMCTBA METAILIOB,
00yCIIOBJICHHbIE CTPOEHHUEM aTOMOB M KPUCTAJJIOB U MOJI0KEHHUEM METAJIIOB B
ANEKTPOXUMUYECKOM Psiy HanpspkeHui. OOmue crnocoObl momydeHus MetauioB. CIuiaBbl:

YyepHble U [[BeTHbIE. KOppo3usi METaI0B U CLIOCOOBI 3aIIUTHI OT HEe.



Hemeramnpl. O011ast XapakTepruCcTHKa TJIaBHBIX IMOATPYIIN HEMETAILIOB HA TIPUMEPE
rajgoreHoB. OKUCIUTECILHO-BOCCTAHOBUTEILHBIC CBOMCTBA HEMETAIOB.

Baxnelme coenMHEHUs METAJIOB MU HEMETAUIOB B NPUPOJAE M XO3AUCTBEHHOU
NESTEILHOCTH YEJIOBEKA. 3alllhTa OKPYXKAIOIIEH Cpeibl OT 3arpsi3HEHUS TSHKEIbIMU METallIaMH,
COCAMHEHMSIMHU a30Ta, CEPhI, YIIIepoa.

JeMoHCcTpanuu
B3anMozeiicTBue MeTauioB ¢ HeMeTaulaMHu (IIMHKA C CEepOo, aTllOMUHHS C WOJOM), PacTBOpaMHu
KHCJIOT U IISJIOUCH.

I'openune meramioB (IMHKa, Kejae3a, MarHus) B KUCIOPO/IE.
B3anmMozeicTBrue a30THOM M KOHLEHTPUPOBAHHON CEPHOU KUCIIOT € MEJBIO.
BoccTanoBuTenpHBIE CBOMCTBA METAJIJIOB.

XHUMHUYECKHE CBOMCTBA COSIMHECHUM METAJIJIOB.

[IpakTHueckue 3aHATHS
Peakiiuu oOMeHa B BOJHBIX pacTBOPaX JEKTPOJIUTOB.

Omnpenenenue pH pactBopa coseid.
BriTecHenue xsiopom Opoma 1 Hozia U3 pacTBOPOB UX COJIEH.
B3anmoaeiicTBre MeTamIoB ¢ paCTBOpaMU KUCIOT U COJICH.

OPITAHUYECKASA XUMU A
Oprannueckue COeTMHEHUS

OcCHOBHBIE MOHSATHUSI OPTAaHUYECKOW XUMUU U TEOPUSI CTPOCHUS OPTraHUYECKUX COCTUHEHUM.
[Tonsatue m3omepun. Buasl nzomepun: cTpykTypHas (YIriaepoIHOTO CKeJeTa, MOJOXKEHHUS KPaTHON
CBS3M WU (YHKIMOHAJIBHOW TPYNIbl), MNPOCTPAHCTBEHHas. MHorooOpa3ue OpraHMYECKUX
COCIMHECHU.

VYraeBogoponsl. [IpenensHble U HenpeaenbHble yriaeBogoposl. CTpoeHue yrieBoJopo/IoB,
XapaKTepHble XUMHUYECKHE CBOMCTBA YIIIeBOMOpONOB. llpeacraBuTenn yrieBOJOPOJIOB: METaH,
STUJICH, aleTuwieH, OeHs3oi. IlpuMeHeHMe YriaeBOJOpPOJOB B OpraHMYEcCKOM cHHTe3e. Peakuus
nonumepu3anyn. Hedtb, ra3, KaMeHHBIH yroib — MPUPOIHBIC HICTOYHUKHU YTIIEBOIOPOIOB.

Kucnopoaconepxamue oprannueckue emiectsa. CoupThl, KapOOHOBBIE KHUCIOTHI U
CIIO’KHBIC 2(HPBI: UX CTPOCHUE U XapaKTepHbIe XUMUYECKHe CBOMCTBa. [IpencraBurenn
KHCJIOPOACOAEPIKAIINUX OPraHUYECKUX COEAMHEHH: MEeTHIIOBBIN M ATUIIOBBIM CIIUPTHI,

TIIUIEPUH, YKCYCHAas KHcioTa. Mblia KaK COJIA BBICHIMX KapOOHOBBIX KHCIOT. JKupbl
KaK CJI0XHbIE 3(UPBI.

YTIeBoabI: TIIOK03a, KpaxMal, EeJITI0I03a.

AzoTcozaepikaliye opraHu4eckrue coeIMHeHs. AMUHbBI, aMUHOKHCIIOTHI, Oenku. CTpoeHue u
ounonorndeckast pyHKIus 6elIKoB. XUMHUYECKUE CBOWCTBA OEIKOB.

['eneTrueckas CBSI3b MEX/IY KJIACCAMH OPTaHUYECKHUX COCTMHEHHN.

JeMoHCcTpauyuu
[Tonyyenue >THIIEHA U €TO0 B3aUMOJICHCTBHE C PACTBOPOM TNIepMaHTaHaTa Kajaus, OpOMHOM BOJIOH.
Peaxius momyueHust yKCyCHO-3THIIOBOTO 3¢upa.

KavecTBeHHast peakiyst Ha TIIALEPHH.
L{BeTHBIE peaky OEITKOB.

[TpakTueckue 3aHATHS
XUMHUYECKHEe CBOMCTBA YKCYCHOM KHCIIOTBI: B3aUMOACUCTBUE C HHAMKATOpaMu, MeTaiiamu (Mg), ¢
ocHoBanusiMu (Cu(OH)2) u ocHoBHbIMU Ookcuaamu (CuO).

OO6parumas 1 HeoOpaTuMast IeHaTypalus OeIKoB.

[Tnactmaccel 1 BosnokHa. [TonsiTue o mutactmaccax. TepMmoriacTHUHbIE U TEPMOPEAKTHUBHBIE
nonuMepsl. OTaeNnbHbIe TPEACTaBUTENIN CHHTETHYECKHX U UCKYCCTBEHHBIX ITOJIMMEPOB:
(benonopopManbIeruIHble CMOJIbI, TOJTUBUHIIXIIOPU, TE(IOH, HELTYTOHI.

[ToHATHE O XUMUYECKUX BOJIOKHaX. HaTypanpHble, CHHTETHUECKHE U HCKYCCTBEHHBIC
BOJIOKHA. OT/AETIbHBIE TPEICTABUTENIN XMMHUECKUX BOJIOKOH: alleTaTHOE (TpualeTaTHbIN



IIEJIK) ¥ BUCKO3HOE BOJIOKHA, BUHUJIXJIOPHIHBIE (XJIOPHH), TOJUHUTPHIbHBIC (HUTPOH),
MoJIMaMUIHbIE (KalpoH, HAlJIOH), oA (GUpHBIE (JIAaBCaH).
JemoHcTpanus
Paznuynbie BUIBI TUTACTMACC U BOJIOKOH.
[TpakTrueckue 3aHATHS
O3HaKOMJICHHE C CHHTCTUYECKUMHU U HCKYCCTBEHHBIMH MTOJIUMEPAMH.
Omnpenenenye pa3IMYHbIX BUAOB XUMHUUECKHUX BOJIOKOH.

XUMUS ¥ )KU3Hb

XUMUS M OpPraHu3M 4eJIOBEKa. XHMUYECKUE OJJIEMEHTHlI B OPraHU3ME YEJIOBEKA.
Opranuueckre U HeopraHudeckue BemiecTBa. OCHOBHBIC KU3HEHHO HEOOXOJMMbBIE COEIUHEHUS:
OeNKH, YTrIIeBOAbI, JKUPHI, BATAMHUHBI. YTJIEBOABI — TJIABHBIA HCTOYHHUK SHEPTUU OpraHusma. Poib
KUPOB B OpraHu3Me. XO0JIECTEPHUH U €r0 POJib B 3J10POBbE YETIOBEKA.

MuHepanbHbIC BEIISCTBA B MPOJYKTAaX MUTAHWS, MUIIEBbIC M00aBku. COaTaHCHPOBAHHOE
MUTaHUE.

Xumus B 0biTy. Bona. KauectBo Boasl. Moroiue u uucTsmme cpeactsa. [Ipasuna
0e30macHOi paboThI CO CPEACTBAMU OBITOBON XUMUHU.

BHNOJIOI'A

bronorust — coBOKYITHOCTb HayK O KMBOM pupoje. MeTo1bl Hay4HOTo
MIO3HAHUS B OMOJIOTUU

KuBas npupoja kak 00beKT U3ydeHHst Onosorui. MeTo bl UCCIIeJ0BaHUS KUBON MTPUPOIbI
B Onosioruu. OmpeneneHue kKU3HU (C MPUBJICUEHUEM MaTepHaia U3 pas3aenaoB QU3NKU U XUMHH).
YPOBHHU OpraHU3alUH KU3HHU.

JeMoHCcTpanyuu
YPOBHHU OpraHU3alUH KU3HHU.
MeTo1bl TO3HAHUS KUBOW TPUPOIBI.

Krnerka

HcTopus nzyuenus kietku. OCHOBHBIE MOJIOXKEHHS KIeTOUHOH Teopun. Kinetka —
CTPYKTYpHO-(DYHKIIMOHAJIbHAS (JIEMEHTapHAs) €IMHUIIA KU3HH.

Crpoenue kneTku. [IpokaproThl U 3YKapuOThl — HU3IIME U BHICIINE KIETOYHbIE
opranu3mMbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKH dyKapuoT. [IoBEpXHOCTHBII
anmnapat. CxeMaTHyHOE ONMMCAHNE KUJIKOCTHO-MO3aUnYHON MOJIEIH KJIETOUYHBIX MEMOpaH.
[{uTornnasma — BHYTpEHHSS cpesia KIeTKH, opraHou sl (opranesuisl). Kierounoe siipo.
OyHKIMA s1pa: XpaHeHHe, BOCIPOU3BEICHUE U TIepeiaya HaclIeACTBEeHHOW HHpopMalny,
perynanus XMMHYECKOH akTUBHOCTU KieTKu. CTpykTypa M (PYHKIHH XPOMOCOM. AYTOCOMBI H
II0JIOBBIE XPOMOCOMBI.

MatepuanbHOe €IMHCTBO OKPY’KAIOLIEr0 MUpa U XMMHYECKHM COCTaB UBBIX OPTaHHU3MOB.
buonoruueckoe 3HaueHNEe XMMHUYECKUX 3J1eMEHTOB. Heoprannueckue BemecTsa
B COCTaBe KJIETKU. POJIb BO/IBI KaK pacTBOPUTENSE U OCHOBHOTO KOMIIOHEHTa BHYTPEHHEN
cpensl opraun3MoB. Heoprannueckue HOHBI. YTIEBOIbI U IMNHBI B KileTke. CTpyKTypa
u 6uonoruueckue QyHKIUU 0€IKOB. AMHHOKHUCIOTH — MOHOMEpHI 0enkoB. CTpoeHue
HYKJIEOTHJIOB U CTpYKTypa noiauHykiaeotuaublx nenei JJHK u PHK, AT®.

Bupycsr u 6akrepuodaru. Hexnerounoe cTpoeHue, ®KU3HECHHBINA UK U €r0 3aBUCUMOCTh
OT KJIETOUHBIX (POopM KHU3HH. Bupycsl — Bo30yauTenu HH(OEKINOHHBIX 3a00JIeBaHUI;
noHsiTue 06 oHKoBHUpYycax. Bupyc ummynoneduiura genoreka (BUY). [Ipodumaktika
BUY-undexmumu.

JeMoHcTpanu
Crtpoenne MoJeKyIbl OemKa.
Crpoenune monexynsl JJHK.



CtpoeHue KIETKH.
CrpoeHue KIETOK POKapUOT U FyKapuoT.
Crtpoenue Bupyca.
IIpakTHueckue 3aHATHS
Habmroienue KiIeTok pacTeHUid M )KMBOTHBIX T0J] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax u
UX OIMCAHME.
CpaBHEHME CTPOEHUS KJIETOK PACTEHUM U )KMBOTHBIX.

Opranuszm

Opranusm — eauHoe 1esoe. MHOrooOpasue opraHu3MoB.

OOMeH BEIIECTBOM M DHEPTUEH C OKpYXKaromelH cpeol Kak HEOOXOJUMOE YCJIOBHUE
CYIIECTBOBAHUS )KUBBIX CHCTEM.

CnocoOHOCTh K CaMOBOCIIPOU3BEJICHHIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEN KUBBIX
OpranusMoB. JlesnieHue KIeTKH — OCHOBA pOCTa, Pa3BUTHUS U PA3MHOKEHUSI OPTraHU3MOB.

Bbecrnionoe pasmuoxenue. [1onoBoii nmpoiiecc u mojaoBoe pazMHoxkeHue. OMIoJ0TBOPEHHE,
ero OMOJIOTHYECKOe 3HAYCHUE.

[TousiTne 00 WHIWBUAYyadbHOM (OHTOT€HE3), HMOpPUOHAIBLHOM (SMOpUOTEHe3) U
MOCTAMOPHOHAIFHOM ~ pa3BUTHH. VHIUBUAyadbHOE pAa3BUTHE UYEJIOBEKA W €ro  BO3MOKHBIC
HapYIICHHUS.

OO6mme mnpeacTaBieHUWs O  HACJIEICTBEHHOCTH W HW3MEHYMBOCTHU. [ eHeThueckas
TEPMHUHOJIOTHS ¥ CHMBOJIMKA. 3aKOHOMEPHOCTHU HacliefoBanus. HacnenoBanue npu3HakoB y
yenoBeka. [lonoBsie xpomocombl. CLEIUIEHHOE € 110JIOM HacliefoBanue. HacnencTBeHHble
00J1e3HU YeIoBeKa, UX MPUYUHBI U npoduiakTuka. COBpeMeHHbIE IPEICTABICHUS O TeHE
Y TEHOME.

['eHeTHueCcKUe 3aKOHOMEPHOCTH U3MeHYMBOCTH. Kitaccudukarus ¢popM u3MEeHUNBOCTH.
BnusiHre MyTareHoB Ha OpraHU3M YeJIOBEKa.

[Tpenmer, 3a1aun U METOABI celleKUU. [ 'eHeTHuecKkne 3aKOHOMEPHOCTH CEIEeKIMU. Y YeHne
H.N. BaBuiosa o 1ieHTpax MHOT0OOpa3usi U MPOUCXOKACHUS KYIbTYPHBIX PACTEHHH.
buoTtexHonorus, ee TOCTHKEHUs, IEPCIIEKTUBBI PA3BUTHSL.

JeMoHCcTpanyuu
OOMeH BelecTB U MpeBpalleHHe YHEPTUHU B KIIETKE.

Jlenenne kneTku (MUTO3, MEI03).

CrniocoObl 6ecronoro pa3MHOXKEHHUS.

OmIo1I0TBOpPEHNE Y PACTEHUH B KUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OPraHU3MA.

HacnencrBenHble 00J1€3HN YeIOBEKa.

Bnusiare ankoronmsMa, HAPKOMaHUH, KYpEeHUS Ha HACTIeICTBEHHOCTD.
Myranuu.

MoudukanrmoHHast “3MEHINBOCTb.

L{eHTpbl MHOTOOOpA3Us U IPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUH.
HckyccTBeHHBIN 0TOOD.

HccnenoBanust B 001acTé OMOTEXHOJIOTHH.

[TpakTueckue 3aHATHS
Permienue aneMeHTapHBIX TEHETUYECKUX 3a/1a4.

AHanm3 U OI[eHKa STHYECKUX aCTIEKTOB Pa3BUTHSI HEKOTOPBIX UCCIIEAOBAHUHI B OMOTEXHOJIOTHH.

Bun
DBOJTIONIMOHHAS TEOPHUS U €€ POJIb B (OPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Bug, ero kpurepun. Ilomymsmms Kak CTpyKTypHas €IWHHUIA BuAa W 3BomonwH. CHHTeTHYecKas
TEOpUs SBONIONUU. J[BIXKYIIME CHUIIBI BOJIOLMUA B COOTBETCTBHUU C CHHTETHUUYECKOW TEOpUEH DBOJIOLMU
(CTD). 'eHeTn4eckre 3aKOHOMEPHOCTH 3BOJIFOIIMOHHOTO TIpOIlecca.



Peszynbrartel  3Bomoumu. CoxpaHeHHE MHOrooOpasusi BHJOB Kak OCHOBa yCTOWYHMBOTO
pasBuTHs 6nochepsl. [IpuarHB BEIMUpAaHHS BHIOB. bromorndeckuit mporpecc U OMOIOTHIECKUH perpecce.
['unoTre3sl NPOUCXOXKICHUS KU3HU. Y CI0KHEHUE KUBBIX OPraHU3MOB Ha 3eMJie B MPOIECcce
SBOJIIOUMUA. AHTPONOT€HE3 U €ro 3aKOHOMEpHOCTH. JlokaszarenbcTBa pOJCTBA YEIOBEKA C
MJICKOTMTAIOIMIMMH  JKUBOTHBIMU. JKOJOTHYECKHE (aKTOPhl aHTPOIOreHE3a: YCIOKHEHUE
MONYJALIMOHHOM CTPYKTYpPbl BUJAA, U3TOTOBJICHUE OPYAUN TpyAa, MEPEeXoid OT PaCTUTEIBHOIO K
CMEILIAHHOMY THUIly NUTaHMS, UCIOJIb30BaHUE OrHA. [losIBIEHHE MBICIMTENBHON AEATEIBHOCTH U
yIeHOopa3enbHoi peun. [IponcxoxieHne yenoBeyecknx pac.
JeMoHCcTpanuu
Kputepuu Buna.
[Tonmynsiuust — CTpyKTypHas €AMHULA BUA, CAMHULA 3BOJIFOLUH.
JIBUKyIIHE CUJIBI 3BOJIIOLINH.
Bo3nukHOBeHHE 1 MHOTOOOpa3ne MPUCIIOCOOICHU Y OpraHU3MOB.
Penxue u ncuesaromme BUIBL.
JIBH>KyIME CHIIBI aHTPOIIOT€HE3A.
[IpoucxoxaeHne yenoBeKka U 4YeJI0BEYECKUX pac.
[IpakTrueckue 3aHATUS
Omnwucanne ocoOeil Buaa Mo MOpPoIOTHIECKOMY KPUTEPHIO.
AHan3 ¥ OLEHKA Pa3IMYHbIX TUIIOTE3 IPOUCX0KICHUS KU3HHU.
AHanu3 1 OLIEHKA Pa3JIMYHbIX TUIIOTE3 MPOUCXOKIAECHHUS YEITOBEKA.

DKOoCHUCTEMBI
[IpenMer u 3a1a4n SKOJIOTUH: YUEHHE 00 SKOJIOTHYECKHUX (PaKTOpax, yueHHE O COOOIIECTBaX
OpraHu3MOB, y4eHHe 0 onocdepe.
Dkojiorudeckre (aKTopbl, OCOOCHHOCTH MX BO3JICHCTBHs. DKOJOTHYECKas XapaKTePUCTHUKA BUJIA.

ITonsiTne 00 DKOJIOTMYECKUX cucreMax. Henun [MUTaHUs, Tpodrueckue YPOBHH.
BI/IOFGOLIeHOL’» KaK 3KOCHUCTeMa. BI/IOHeHOS # OMOTON KaK KOMITOHEHTBI 6I/IOFCOHGH033.
buocepa — rnobanbHas skocuctema. Yuenue B. U. Bepuaackoro o Ouocdepe. Pornb

KHUBBIX OpraHm3MoB B Ouocgepe. buomacca. buonmormueckuit kpyroBopor (Ha mpumepe
KpyroBopora yriepoga). OCHOBHbIE HalpaBlieHUS BO3JEHUCTBUS YeloOBeKa Ha Ouocdepy.
Tpancopmarusi  €CTECTBEHHBIX  JKOJOTMUYeCKHMX cucTeM. (OcoOE€HHOCTH  arpo3KOCHUCTEM
(arporieHO30B).

JemMoHncTpanuu
Okonorndyeckue HaKkTOpsl M UX BIUSHUE HA OPTaHU3MBI.
MexBUI0BbIE OTHOILIEHUS: TApa3UTU3M, XUIIIHUYECTBO, KOHKYPEHLIUS, CHMOHO3.
SIpyCHOCTH PaCTUTEIHHOTO COOOIIECTBA.
Kpyrosoport yriepoza B 6uocdepe.
3amnoBeTHUKY U 3aKka3HuKHd Poccun.

[TpakTyeckue 3aHATHS
CocraBiieHne cxeM Nepeiayy BeIEeCTB U dSHEPruu (Lierel MuTaHus).
CpaBHHUTENbHAS XapaKTEPUCTUKA MPUPOIHBIX SKOCHCTEM M arpOIKOCHCTEM CBOEH MECTHOCTH.
Pemrenue skonorndyeckux 3amad.
AHanu3 M OIEHKa MOCIEICTBUIA COOCTBEHHOM AEATENBHOCTH B OKpYXKaloIlel cpefe, rinodaabHbIX
HKOJIOTHYECKUX MPOOJIEM U TIyTEH WX PEIICHHUS.

DKCKypcuu
MnorooOpa3ue BuaoB. Ce30HHbIE H3MEHEHHs B MpHPoJEe (OKPECTHOCTH MpodhecCHOHATbHON
o0pa3oBaTeNbHON OpraHN3aIum).
EcrecTBeHHBIE =~ M HCKYCCTBEHHBIE  DKOCHUCTEMBI  (OKPECTHOCTH  MpO(ecCHOHAIbHOU
00pa3oBaTeNbHON OpTraHU3AIIHH ).



2.1 TemaTuyeckuii miiaH y4eOHON TUCIMIUIMHBI

HaumeHnoBanue KosuuecTtBo yacos | Tembl pa3gena
pasaejaa Ha pa3ael
Aynu- Camoct
TOpHasl | O-
padora, | iTeJbHA
qgac b |
pabora,
qac
OU3UKA 2 Beenenue
14 2 Mexanuka
14 2 OCHOBBI  MONIEKYJSIpHOM  (QUBHKH U
TEPMOJIMHAMUKH
12 2 OCHOBBI JIEKTPOIMHAMUKHU
14 2 Konebanus u BOJHBI
4 2 DNeMEeHThI KBAaHTOBOW (DU3UKH
4 2 Bcenennas u ee sBoIrOLMSA
XuMus 2 Beenenue
O6mmas u
HCOpraHn4ucCKasit
XUMUA
2 2 OCHOBHBIE ITOHITHUSA U 3aKOHBI XUMUU
2 [Tepuoanueckuit 3aK0H u
Ilepuonnueckass cucreMa XUMHUYECKHUX
3JIEMEHTOB
JI. 1. MenneneeBa
4 2 Crpoenue BemiecTBa
2 2 Bopna. PacteBopsl
4 2 XUMHYECKUE PEaKIuu
4 2 Knaccudukanus HEOPraHUYeCKUX
COEIMHEHMNI U MX CBOMCTBA
2 2 Mertanisl 1 HEMETaJLIbI
OpraHI/IquKaSI XUMHS | 2 2 OCHOBHBIE ~ TIOHSTUA  OPraHUYECKOH
XAMHUU u TEOpUst CTPOEHHUS
OPTraHWYECKUX COCTMHCHHI
4 2 Yraesogopoapl M HUX  HNPUPOIHBIE
HCTOYHUKU
4 2 Kucnoponcoaepxamme  opranudeckue
COEIMHEHUS
4 2 A3oTcoaepxariue OpraHNu4ecKHre
coenuHenus. Ilonmmepst
4 XuMus U )KU3Hb
2 2 XWMUA U OPraHu3M YeJIOBEKa
2 2 Xumus B ObITY




buonorng

buonoruss — COBOKYIHOCTb HAayK O
JKUBOWM 1pupone. Meroasl Hay4yHOTO
II03HAHUS B OMOJIOTUH

Knetka

|

Opranusm

Bun

OKOCHUCTEMEI
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3. XAPAKTEPUCTUKA OCHOBHBbIX BU/I0B
YUYEBHOMH JEATEJBHOCTU CTYJEHTOB

HaumenoBanue
pasjaesa/TemMbl

Buabl yueOHbIX AelicTBHIT




POU3NKA

BBenenue

PazBuTne criocoOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JJOTHUECKH 00OCHOBBIBATh
CBOIO TOUKY 3PEHMs, BOCHPUHUMATh U aHAIM3UPOBAaTh MHEHHsI COOECETHIKOB, IPU3HABAs
IIpaBO JPYroro 4ejl0BeKa Ha

HMHOE MHEHUE.

[TpuBeneHne npuMepoB BIMSHUS OTKPHITUI B (PM3HKE HAa POTPECcC B TEXHUKE U TEXHOJIOTUH
IIPOU3BOJICTBA

MexaHuka

Kunematuka

O3HaKOMJICHHE CO CIIOCOOaMK ONMCAaHUsI MEXaHUYECKOTO JIBM)KEHNS, OCHOBHOM 3a/1aueii
MeXxaHUKH. V3ydeHne oCHOBHBIX (DU3MUECKHUX BEJIMYNH KMHEMATHKHU: IIEpEMEICHNS,
CKOPOCTH, ycKopeHHs. HabmroieHne OTHOCUTENBHOCTH MEXaHUIECKOTO JIBIKCHHS.
dopMynupoBaHUE 3aKOHA CII0KEHUS CKOpocTell. MccnenoBanue paBHOYCKOPEHHOTO
MIPSIMOJIMHEWHOTO IBIKEHHS (Ha IIpUMepe CBOOOTHOTO MaJeHHS Tell) 1 PaBHOMEPHOTO
JBIDKCHUS Tela 10 OKPYKHOCTH. [IoHMMaHKe CMBIC/Ia OCHOBHBIX (PM3UYIECKUX BEJIHMYHH,
XapaKTEpU3YIOUIMX PABHOMEPHOE JBIKCHHUE Tella M0 OKPYKHOCTH

JlnHamuka

ITonnmanue cMpIcia TakuxX GU3MUECKUX MOZIETIEH, Kak MaTepuaibHas TOUKa, MHEpIUaIbHas
cucreMa otcuera. VizmepeHne Macchl Tea pa3sauIHbIMU criocobamu. M3mepenue cui
B3auMOJIeHicTBHA Tell. Beruncienue 3HaUeHUS YCKOPEHUS TeJ M0 U3BECTHBIM 3HAYCHUAM
JCUCTBYIOIIMX CHJI U Macc TeJl. YMEHHE pa3sinuaTh CHILY TSHKeCTH U Bec Tesa. OObsICHeHNE
U TIpUBE/ICHUE ITPUMEPOB SIBJICHHU HeBecoMOCTH. [IprMeHeHne OCHOBHBIX MOHITHH,
(hopMyJ M 3aKOHOB IMHAMUKH K PEHICHHIO 3a7a4

3aKOHBI COXpPAaHCHHA B
MCXAaHUKEC

OOBsiCHEHHE PEAKTUBHOTO JBHKEHUS HA OCHOBE 3aKOHA COXPAHEHHs NMITYJIbCa.
IIpumeHeHMe 3aK0HA COXPaHEHUs UMITYJIbCA JJIs BBIYUCICHUSI U3MEHEHUHM CKOPOCTEN Tell
IIPU UX B3aUMOJACHCTBUX. Bprunciaenne paboThl CHIT M M3MEHEHHS! KHHETHIECKOW YHEPTUH
Tena. BeluricieHne NOTEHINANBHON YHEPTUU Te B TPaBUTALIMOHHOM Moje. XapaKTEpUCTHKA
IIPOU3BOIUTEIBHOCTH MAIIMH ¥ JBUraTeNeH ¢ UCIOJIb30BAHUEM MOHITHS MOITHOCTH

OCHOBBI
MOJIEKYJISIPHON PU3UKH
¥ TePMOJIMHAMUKH

MonexymsipHas Gpusnka

DopMyIUPOBAHUE OCHOBHBIX IOJI0KEHUN MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHU.
BrInoHeHNE SKCIEPUMEHTOB, CITYKaIlluX 0O00CHOBAaHHEM MOJIEKYISIPHO-KMHETHYECKON
teopun. HabsroneHue 6poyHOBCKOTo IBMKEHUS U siBicHus quddysuu. OnpenencHue
IapaMeTpPOB BEIIECTBA B ra3000pa3HOM COCTOSHHM Ha OCHOBAaHHM yPaBHEHUS COCTOSTHUS
ueapHoro rasa. [Ipeacrasienue B Buje rpaduka H30X0pHOTo, M300apHOTO U
HM30TEPMHUYECKOrO IPOLIECCOB. BpIuncnenne cpeiHell KHHETHYECKOH SHEPTUHU TEMI0BOrO
JBIDKEHUSI MOJIEKYJI 10 M3BECTHOM TeMIIepaType BelecTsa. 3sMepeHne BlIaXXHOCTH BO3AyXa

TepMO JTMHAMHKA DKCIepUMEHTAILHOE HCCIIEI0BaHNE TEIIOBBIX CBOMCTB BelecTBa. PacueT konuuecTsa
TCIJIOTHI, H606XOZ[I/IMOFO JJI1 OCYHICCTBJICHUS IIPOLECCa NPEBpallICHU BEIIECTBA U3 OJHOT'O
arperaTHoro COCTOsAHUA B APYToc. Pacuyer nsmeneHus BHyTpeHHeﬁ OHEPIrum T, pa6OTI>I nu
NEPEAaHHOI0 KOJIMYECTBA TCIVIOTHI HA OCHOBAHUU IICPBOI'0 3aKOHA TEPMOJUHAMUKU.
O6’b${CHCHI/Ie HpI/IHHI/IHOB ﬂeﬁCTBHH TCINNIOBBIX MAIlIMH

OCHOBBI

3HeKTpOHI/IHaMI/IKI/I

DJIeKTpOCTaTUKa Brruncnenue cui B3aMMOAECHCTBUS TOUEUHBIX SJIEKTPUUECKUX 3apsiioB. Beruucienue

HaTPSHKEHHOCTH M MOTEHIIMAJa AMEKTPUIECKOTO TIOJIS OTHOTO U HECKOJIBKHX TOUEYHBIX
3apsoB. Vi3MepeHne pa3HOCTH MOTEHINAaoB. [IpuBeienue mpuMepoB MPOBOAHNKOB,
IVRJIEKTPUKOB U KOHJeHcaTOpoB. HabmroneHne ABIeHNS 3IEKTPOCTaTHUECKON HHITYKIINH U
SBJICHUS TOJIIPU3AIMH JUIIEKTPHUKA, HAXOISAIIETOCs B SJEKTPHUECKOM TOJIe

IlocTOSTHHBII TOK

W3mepeHne MOIHOCTH 3JIeKTprueckoro Toka. Msmeperne 3/IC u BHYTpeHHETO
COTIPOTHUBIICHUS HCTOYHHUKA TOKa. COOP M HCIIBITAaHUE MNEKTPHUECKUX IIETIeH ¢ Pa3TuIHBIM
COCTMHEHHEM ITPOBOIHUKOB, PACcUeT X MapaMeTPOB

MarnuTtHoe 1oJe

HaGHIOIIeHI/IC HeﬁCTBHﬂ MAardmMTHOIO ITOJIA Ha TPOBOAHUK C TOKOM, KAPTUHOK MAarHUTHBIX
MOJICH. cDOpMyJ'[HpOBaHI/IG IpaBujia JIeBO# PYKHU U1t onpeaCICHUS HAallpaBJICHUA CUJIbL
AMnepa. Brruuciaenue CHII, ﬂeﬁCTByIOHlI/IX Ha OPOBOJHUK C TOKOM B MAaroHuTHOM I10JIC,
00BsICHEHUE npuHOUIa ,Z[Cf/iCTBPIH DJICKTPOABUTATECIIA. I/ICCHCHOBaHI/IC SIBJICHUA
3HeKTpOMaFHPITHOﬁ WHAYKIN

Konebanns u BoIHBI

Mexannueckue
KOJIEOAaHUA U BOJH

[IpuBenenne mpuMepoB KonebaTeNbHBIX IBIKCHUH. VcciieoBaHe 3aBUCUMOCTH TIEpHoIa
KoJIe0aHNH MaTeMaTHIeCKOT0 MAasTHUKA OT €0 JJIFHBI, MAaCCHl M aMIUTUTYAbI KOJIeOaHHH.




OmnpeneneHne yCKOpEeHHs: CBOOOIHOTO MaACHHS C TOMOIII0 MAaTEMaTHUECKOTO MasITHUKA.
HaGmonenue konebanuii 3By4arero tena. [IpuBenenne 3Ha4€HHsI CKOPOCTH
pacIpocTpaHeHusl 3ByKa B Pa3IMYHBIX CpeAax. Y MEHHE OOBSICHATH UCIIOIb30BaHHE
YIBTpPa3ByKa B MEIUIIMHE

DNeKTpOMarHuTHHIC
KOJICOaHHS U BOJTHBI

Habmrogenne ocmyutorpaMM TapMOHIYECKIX KoJieOaHUH chlbl Toka B renn. OOBsiCHeHNE
MpEeBpAIICHHs SJHEPTHHU B UICAIBHOM KOJieOaTeIbHOM KOHTYpe. M3yueHue ycTpoicTa u
NpUHIHKIA ASHCTBUS TpaHchopmaTopa. AHAIN3 CXEMBbI NIEpeIauy ANEKTPOIHEPTUH HA
6ounbinue paccrosiHus. [IpuBeieHne MpUMEpOB BUIOB PAIMOCBS3U. 3HAKOMCTBO C
YCTPOUCTBAMH, BXOIAIINMH B CHCTEMY paanocBs3u. O0cyxaerne ocoOeHHOCTeH
pacIpocTpaHeHus! PaHOBOJIH

CBETOBBIE BOJTHBI

[TpumeHeHne Ha IPAKTUKE 3aKOHOB OTPAKCHUS U MPEIOMIICHHS CBETA ITPH PEIICHNUH 3aad.
HaGmonenue siBineHus Anppakiuy U JUCIIEPCUU CBETa. Y MEHHE CTPOUTH N300pakeHHs
IIPEeIMETOB, JaBaeMble TMH3aMu. PacdyeT onTHYeCKON CHUIIBI JIMH3BI

OeMeHTHI KBAaHTOBOU
bu3ukn

KBaunToBbIe cBoMicTBa
cBeTa

Habnronenue dotosnexkrpudeckoro addexra. Pacuer MakcuMaabHON KMHETHUECKON
SHEPTHH JIEKTPOHOB MpH HoTodIPPerTe

duzuka aroma

®opmynuposanue nocrynatoB bopa. Habmonenne nuHedvyaToro u HeMpepsIBHOTO
CHeKTpoB. PacyeT 4acTOTHI U JUIMHBI BOJHBI HCITyCKaeMOTO CBETA IIPHU TepexoJie aToMa U3
OJTHOTO CTallMOHAPHOT'O COCTOsIHMUS B Aipyroe. OObsICHEHNE MTPUHIIMIA ASHCTBUS Jlazepa

dusrka aTOMHOTO sipa
Y DJIEMEHTapHBIX
YaCTHI]

HaGmonenue tpexoB anb(a-yacTuil B kKamepe Bubcona. Perucrparius saepHbIX U3TydeHni
¢ noMoulblo cueryrka ['eiirepa. Pacuer 3Hepruu cBsa3u aromubIx saep. [lonumanue
LIEHHOCTH Hay4YHOTO IIO3HAHUSA MUPA HE BOOOIIE I 4eI0BEYeCTBa B IIETIOM, a Ul KaXJO0ro
00y4aroIierocs JM4HO, IIEHHOCTH OBJIICHHUSI METOJIOM HAYYHOTO TIO3HAHUS IS
JOCTH)KEHHS yCIexa B JIIOOOM BUJIE TIPAKTUYECKOH JICSITEIbHOCTH

Bcesiennas u ee

3BOJOIUA

CTpoeHHe U pa3BUTHE OO0BsICHEHHE MOJICITH pacIIupstolieiics BeeneHHo

Bcenennon

[Tpoucxoxaenue HaGmronenue 3Be3, JIyHsl 1 TutaneT B Teseckor. HabmrogeHne cCoHeYHbBIX MATEH C

COJTHEUYHOU CUCTEMBI

IIOMOIIBIO TCICCKOIIA

XUMUSA

Bgenenue PackpriTHe BKIIaga XMMUYECKOH KapTHHBI MUPA B €HHYIO €CTECTBEHHO-HAYYHYIO KapTHHY
MHpa. XapaKTepUCTHKA XMMUH KaK IPOU3BOUTENBFHON CHIIBI 00IIecTBa
Baxxueiinue YMeHue 1aTh oNpezielIeHNe U OIIepUpOBaTh CICIYIOMNMH XUMHYECKUMH

XUMHUYCCKUC ITOHATHA

TIOHATHSAMHU: «BEIIECTBOY, «XXUMHUIECKUH DIIEMEHT», «aTOM», «MOJICKYJIa», «OTHOCHTEIbHbIC
aTOMHAs! U MOJICKYJISIPHASI MACChI», «HOHY, «AJJIOTPOIIHS», «M30TOIBD», «XUMHUYECKast
CBA3bY, «JIEKTPOOTPHUIIATEIBHOCTEY, «BAJICHTHOCTDY, «CTETIEHb OKUCICHUN), «MOJIbY,
«MOJIIpHAs

Maccay, «MOJIIPHBIN 00BbEM Ta3000pa3HBIX BEIIECTBY, «BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUSY, «PACTBOPBI», «AIIEKTPOIUT

1 HEBJIEKTPOJIUTY, «3TEKTPOIUTHIECKAs JUCCOLHALS», «OKHCIUTENh

U BOCCTAHOBUTENbY, OKUCIECHUE  BOCCTAHOBIEHUEY, CKOPOCTh XUMUUECKOH PEaKLum,
«XMMHYECKOE PAaBHOBECUEY, KYTJIEPOAHBIA CKENET»,

«(yHKIMOHATIBHAS IPYIIIaY, KH30MEPHs

OCHOBHBIE 3aKOHBI
XUMHHA

DopMyIUpOBaHUE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB U MOCTOSIHCTBA COCTaBa BEIIECTB.
VYcTaHOoBIIEHHE IPUUMHHO-CIICICTBEHHON CBSA3H MEXKIY COJIEP>KaHUEM ITHX 3aKOHOB U
HaIMCaHUEM XHUMUYECKUX (OpMYI U ypaBHCHHUH.

PackpriTre (pu3n4eckoro cMbiciaa CUMBOIHKH [lepronndeckoil TaOIHIbI XUMHYECKIX
anemenToB Jl. 1. MenzneneeBa (HOMEpOB 3JIeMEHTa, IEpHOJa, TPYIIIEI) ¥ YCTAaHOBJIICHHE
HpPI'—IPIHHO-CHCIICTBCHHOﬁ CBsA3U Me)K)Iy CTpOGHI/IeM aromMa u SaKOHOMepHOCTﬂMI/I NU3MCHCHUA
CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB B MMEPHOAX U TPyIIaXx.
XapaKkTepuCTHKa JIEMEHTOB MaJIbIX MEPHOJI0B MO UX MOJIokKeHUI0 B [lepronnueckoit
cucteme J[. 1. MenneneeBa

OcCHOBHBIE TEOPUH
XUMHUH

YcTaHOBIIEHHE 3aBUCUMOCTH CBOMCTB XUMHUECKUX BEIIECTB OT CTPOCHUS aTOMOB
00pa3yIoNMX UX XUMHYECKUX HJICMEHTOB. XapaKTePHUCTHKA BAKHEUIIINX TUTIOB
XHUMHUYCCKHUX CBSI3¢H U OTHOCUTEIHHOCTH 3TOH TUnojoruu. OObsICHEHUE 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS KPUCTAIIMUECKUX petieTok. PopMynupoBaHue
OCHOBHBIX IMOJIO)KEHUH TEOPUH DJEKTPOIUTUYECKON TUCCOLHUALMU U XapaKTEePUCTHKA B




CBETE ATOU TCOpUn CBOMCTB OCHOBHBIX KJIaCCOB HCOPraHNYCCKUX COCIUHECHUIA.
q)OpMyJ'II/IpOBaHI/Ie OCHOBHBIX I10JIOKCHUM TCOPUN XUMHUYCCKOT'O CTPOCHUA OPIraHUYCCKUX
COCAUHEHUN 1 XapaKTCpUCTUKaA B CBCTC 3TOM TCOpUU CBOMCTB BasKHEHIIINX Hpe)lCTaBPITeJ'IefI
OCHOBHBIX KJIACCOB OPraHNYC€CKNX COC,Z[I/IHCHI/II\/'I

Baxueiiniue BemniecTtsa
Y MaTepHalibl

XapaKkTepHUCTHKA CTPOCHHUS aTOMOB M KPHCTAIUIOB M HA 3TOH OCHOBE — O0IMNX (U3HIECKUX
1 XMMUYECKUX CBOWCTB METAIZIOB M HEMETAIOB. XapaKTEPHCTHKA COCTaBa, CTPOCHH,
CBOMCTB, MOJY4EHHS U IPUMEHEHNE BaXKHEUIIMX HEMETAIIIOB. XapaKTEPUCTHUKA COCTABA,
CTPOCHHUS M OOIINX CBOHCTB BaXHEHUIIINX KJIACCOB HEOPTaHWYECKUX coennHeHNH. Onrcanme
COCTaBa U CBOMCTB Ba)KHEHUIINX MIPEICTABUTENEH OPraHUUECKUX COSIUHEHHNI: METaHOJIa U
9TAaHOJIA, CIOXKHBIX 3(PHUPOB, )KUPOB, MBLI, KAPOOHOBEIX KUCIOT (YKCYCHOM KHCIOTHI),
MOHOCaxXapuA0B (IJIFOKO3bI), IUCaXapUI0B (caxapo3bl), HOIHCaXapuaoB (Kpaxmana U
LIEJUTI0JI03b1), AMHHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX 1 CHHTETHYECKHX MOJHMEPOB

XUMUYECKUH SI3BIK U
CUMBOJIHMKA

Hcnonp3oBanue B yueOHON 1 IPO(hECCHOHATTLHOM AEATEIbHOCTH XMMUUECKUX TEPMHHOB U
cuMBOIMKH. Ha3plBaHUE N3ydEHHBIX BEIIECTB 110 TPUBUAIBHON MITH MEXTyHApOAHOM
HOMEHKJIATYPE U OTPAKEHUE COCTaBa ITUX COETUHEHHH C TOMOLIBIO XUMHYECKUX (GOPMYJL.
OTpaxeHne XUMHYECKHX IPOLIECCOB C IIOMOMIBI0 YPAaBHEHUH XUMUUECKUX PEaKIUi

XUMHUYECKHE p€aKnuun

OOBsiCHEHHE CYLITHOCTH XMMHUYECKHX MpolieccoB. Kinaccudukaiys XuMHIeCKUX peaKkiyi 1mo
Ppa3JIUYHBIM IPU3HAKAM

XI/IMquCKI/Iﬁ BrInonHeHne XUMUUYECKOTO OKCIICPUMEHTA B IIOJTHOM COOTBETCTBUU C NIPpaBUJIAMU TEXHUKU

3KCHepI’IMeHT 0e30IacHOCTH. Ha6J’[}O,I[CHI/IC, (I)I/IKCI/IPOBEIHI/IC " OIMUCaHUC PE3YJIbTATOB NPOBEACHHOI'O
OKCIICPUMCHTA

XHMquCKaﬂ HpOBeI[eHI/IC CaMOCTOSITEIIFHOTO ITIOMCKAa XUMHUECKOU I/IH(I)OpMaLII/II/I C UCIIOJIB30BAHUEM

I/IH(bOpMaI_lI/I}I Pa3INIHbIX UCTOYHUKOB (Hay‘IHO-HOHyHﬂpHBIX HS,I[aHI/Iﬁ, KOMIIBIOTCPHBIX 0a3 JaHHBIX,

pecypcoB MHTepHETa); HCIONB30BaHUE KOMITBIOTEPHBIX TEXHOIOTHH A1 00paboTKH 1
nepeiadu XMMUYecKOH HHPOPMAIMK U €€ IPEACTABICHHUS B Pa3IMYHBIX (hopMax

[TpodwmibHoe
npodeccHoHaIbHO
3HAYNMOE COJIepKAHUE

OObsICHEHHE XUMUUYECKHX SIBJICHUI, MPOUCXOASAIINX B MIPUPOJIE, OBITY U HA IPOU3BOJICTBE.
ColuroreHre paByiI HKOJIOTUYECKH IPaMOTHOTO TIOBEJCHUS B OKpYXKaIOLIeH cpe/ie.
OlleHKA BIUSHHAS XUMUYECKOTO 3arpsi3HCHUS OKPYKAFOIIEH cpe/ibl Ha OpraHru3M YelIOBEeKa U
JIpYyTUe KUBBIE OPraHU3MBI.

CoOsroieHue mpaBuil 6€30MacHOr0 OOPAIICHHUSI C TOPIOYHUMH U TOKCHYHBIMHU BEIIECTBAMU,
snabopaTopHbIM 000pymoBaHueM. Kputndeckas OleHKa JOCTOBEPHOCTH XUMHUECKON
nHpopManuy, NocTynarIeil U3 pa3HbIX HCTOYHUKOB

buomornsa

bunonorns —
COBOKYIHOCTb HAYK O
YKUBOW MPHUPO/IE.
Mertoabl Hay4HOTO
MMO3HAHHUS B OMOJIOTHU

3HAKOMCTBO ¢ OOBEKTaMH U3yUeHHsI OHOJIOTHH. BEIsSBIICHNE POIH OHOJIOTHH B
(hOopMHUPOBAHUYU COBPEMEHHOH €CTECTBEHHO-HAYIHOH KapTHHBI MUPA U MPAKTHYECKON
NeATEIILHOCTH JII0JeH

Kierka

3HAKOMCTBO C KJIETOYHOM T€OpHel CTpoeHus opranu3MoB. [losryueHne npeacTaBieHns o
POJIN OPraHUYECKHUX U HEOPTaHWYECKHX BEIIECTB B KJI€TKe. 3HAHUE CTPOCHHUS KIETOK 110
pe3ynbTaTtaM padoThl CO CBETOBBIM MHUKPOCKOIIOM. Y MEHHE ONMCHIBATH MUKPOIPETIapaThl
KJIETOK PacTeHHUH. YMEHME CPaBHUBATh CTPOCHUE KJIETOK PACTEHUH U )KUBOTHBIX 110
TOTOBBIM MHUKpOIIperiapaTam

Opranusm

3HaHKe OCHOBHBIX CITOCOOOB Pa3MHOKEHNA OPIraHU3MOB, CTa,HI/Iﬁ OHTOTI'CHE3a Ha MpUMEPE
YyeJIoBeKa. 3HaHUE MPUYUH, BBI3bIBAIOIUX HAPYIICHU B Pa3BUTUU OPraHNU3MOB. VYMmenue
IOJIb30BaThCs T€HETHICCKOM TepMHHOJ’IOFHeﬁ n CHMBOHHKOﬁ, peuiatb HpOCTeﬁmHe
TCHCTHYCCKHUC 3a]a4Hu. 3HaHHe 0COOEHHOCTEMH HaCHCﬂCTBeHHOﬁ n HGHaCJ’IeILCTBeHHOﬁ
M3MEHYHBOCTH M UX OMOJIOrHYECKOI POJIM B 3BOJIFOIIUH KHUBOT'O

Bun

YMmenue AHAJIM3UPOBATH U OLICHMUBATH PA3JIMUYHBIC TUIIOTE3bI IPOUCXOKACHUA KU3HU HA
3emiie. YMeHHE IPOBOANUTE OMICaHUE 0COOEH OTHOTO BHIA IO MOP(OIOTHIECKOMY
KPUTCPUIO. Pa3BuTHe ciocoOOHOCTEH SICHO M TOYHO M3jaraTh CBOU MBICJIH, JIOTUYCCKHU
000CHOBBIBATH CBOIO TOYKY 3pC€HUA, BOCIIPUHUMATDh U aHAJIM3UPOBATH MHCHUA
co0eCeIHUKOB, IIPH3HABAs IPABO JAPYroro YeJIOBEKa Ha MHOE MHEHHE. YMEHUE JOKa3bIBaTh
POACTBO YeJIOBEKA U MIICKOIIMTAIOIINX, OOLIHOCTD M PABEHCTBO YEJIOBEUECKUX Pac

OKOCHUCTEMEI

3HaHUE OCHOBHBIX AKOJIOTHYCCKHX (l)aKTOpOB 1 UX BIIMSAHUA HA OPraHU3MBI. 3HaHue
OTINYUTCIbHBIX IPU3HAKOB NCKYCCTBCHHBIX COO6III€CTB — arpoO3KOCHUCTEM. HonyquHe
MpeACTaBJICHHUA O CXEME SKOCUCTEMbI Ha MPUMEPE 6I/IOC(1)CpI)I. I[eMOHCTpaIII/IH YMCEHUA
IIOCTaHOBKH ueneﬁ ACATCIBHOCTH, IJIAHUPOBAHUC CcOOCTBEHHOI JACATCIBbHOCTU IJIA
JOCTHXXCHUA IMOCTABJICHHBIX ueneﬁ, npeaABUACHUA BO3MOXKHBIX PE3YyJIbTATOB 3TUX ﬂeﬁCTBHﬁ,
OpraHu3alui CAMOKOHTPOJISI M OLICHKHU MOJIYYCHHBIX PE3YJILTATOB. O6y‘~ICHI/IC CO6J'HO,H€HI/IIO




IpaBuJI MOBEACHUA B IIpUPOJEL, 6epe>1<HOMy OTHOILIEHHIO K OHOJIOrMYECKUM 00bEKTaM
(paCTeHI/IﬂM 1 J)KUBOTHBIM U UX COO6HIeCTBaM) 1 UX OXpaHC

3. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHME ITPOI'PAMMBbI

OcBoenne  mporpaMMmbl  y4eOHOM  nuciuiuinHbl  «EcTecTBO3HaHME»
mpearnoyiaraeT Hajlu4yhe B MPOQPEeCcCHOHANIBHON 00pa30BaTENIbHON OpraHU3aIuH,
peanusyroieii 00pa3oBaTeNbHYI0 IPOTPaMMy CpEIHEro oomero odpazoBaHus B
npenenax ocBoenus OIIOII CIIO nHa 0aze ocHOBHOTOo oOmiero oOpa3oBaHUS,
y4eOHbIX KaOWMHETOB MO (U3MKE, XUMHUU, OUOJOTHH, B  KOTOPBIX HMMEETCS
BO3MOKHOCTh OOecnednuTh CBOOOAHBIA AocTyn B MHTEepHET BO Bpemsi y4eOHOro
3aHATHA U B IEPUOJ BHEYYEOHOM NEATEIIbHOCTH 00Y4arOIIHUXCSl.

B cocraB xaOuHeToB 1o (hU3UKE, XUMUU, OUOJIOTHU BXOMST JIAOOPaTOPUH C
1a60paHTCKONW KOMHATOM.

[lomemenuss kaOuHeTOB  (U3MKM, XHMHUU U  OHOJIOTHHU  JIOJIKHBI
yIOBJIETBOPATh  TpeOoBaHUAM  CaHUTApHO-3MUAEMUOJIOTMYECKUX  TMPaBUI U
nopmatuBoB (CaunlluH 2.4.2 Ne 178-02) U OBITh OCHAIICHBI THIIOBBIM
o0Opy/lOBaHUEM, YKa3aHHbIM B HACTOALIUMX TpeOOBaHUSX, B TOM 4YHUCIIE
CHeuaIu3upOBaHHON yd4eOHON MeOeNbl0 M CpeACTBaMU OOYUYEHHs, JOCTATOYHBIMU
IS BRITIOJTHEHUS TPEOOBaHUH K YPOBHIO TIOJTOTOBKM O0ydaronmxcsl.

B kabuHeTax MOJKHO OBITH MYJIBTUMEIUHHOE 000pyAOBaHUE, TOCPEIACTBOM
KOTOPOTO YYaCTHUKM 00pa3oBaTeIbHOrO Mpolecca MOTYT IMPOCMAaTPUBATh
BU3YyaJIbHYIO0 HHPOpMaLIUIO MO (PU3MKe, co3/1aBaTh NPE3EHTAIMH, BUIECOMATEpUaIbl U
T. 1.

B cocra  y4eOHO-METOAMYECKOTO M  MaTepHaIbHO-TEXHUYECKOIO
o0ecrniedyeHus MporpaMmMbl yaeOHOH TucuuIuInHbl « EcTecTBO3HAHME» BXOISAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMILJIEKC MPEroaaBaTels;

* HarjsAgHble TMOocoOUs (KOMIUIEKTHl Yy4YeOHBIX TaOJWIl, IJIaKaTOB, MOPTPETHI
BBIIAIOIINXCS YYEHBIX B 00JIACTH €CTECTBO3HAHUS U T. 11.);

* HH()OPMALIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

* SKpaHHO-3BYKOBBIE MIOCOOUS;

* KOMIUIEKT 3JIEKTPOCHA0XKEHHS] KAOMHETOB;

* TEXHUYECKUE CPEACTBA OOyUEHHUS;

* JIEMOHCTpAllMOHHOE O00OpyJoBaHHe (0OIIero Ha3HAYCHHS U TEMAaTHYECKHE
HaOOpKI);

* nabopatopHoe oOopyaoBaHue (0OIEro Ha3HAYEHUS W TeMaTH4YeCKHue HaOOphI, B
TOM

qyclie s TOCTAHOBKM JIEMOHCTPAIlMOHHOTO M YYEHMYECKOTO HSKCIEpUMEHTa,
PEaKTHBBI);

* CTaTWYeCKUe, AWHAMUYECKHE, JEMOHCTPAIMOHHBIE M Pa3laTOYHbIE MOJIEIH,
BKJIIOYast

HaTypalbHbIE OOBEKTHI;




* BCIIOMOTaTeIbHOE 000PY/I0BaHNUE;
* KOMIUICKT TEXHHYCCKOH JOKYMCHTAIlMM, B TOM WYHCJIC IacllopTa Ha CpEJCTBa
0Oy4eHMS, MHCTPYKIIMH 10 UX HCIIOIh30BaHUIO M TEXHUKE 0C30ITaCHOCTH;
* OuOMIMOTEeYHBIN (HOHT.
B Oubmuoreunbii  (HOHI BXOJAT YYCOHUKH, YIECOHO-METOAUYCCKUE

komIiekTel  (YMK), 00eCIIeUYNBAIOIINE OCBOCHHE YYCOHOW JIUCHUTLIAHBI
«EcTecTBO3HaHUE», PEKOMEH/IOBAHHBIC WJIM JOMYIIEHHBIC I MCIOJIb30BaHUS B
poeCCUOHATBHBIX 00pa3oBaTEIbHbBIX OpraHu3aIusx, peanu3yoImnX

oOpa3oBaTeNpbHyI0 MPOrpaMMy CpeIHEero oomero ooOpa3oBaHus B Ipenenax
ocBoerust OITOIT CIIO Ha 6a3e 0CHOBHOTO 001Ier0o 00pa3oBaHMs.

bubmuoreunbli  QoHA  MoOXkeT  ObITh  JONOJHEH  (PU3HYECKUMU
SHIMKJIONEANSIMH, aTiacaMH, CJIOBApSMH, CIPABOUYHHUKAMM 10 (U3MKE, XUMHH,
OMONOrMM, HAYyYHOW M HAYYHO-TIOMYJISIPHOM JMTEpaTypoll €CTECTBEHHO-HAYyYHOIO
COJIEp KaHUS.

B nporecce OCBOEHHUSl ~ MpPOrpaMMbl  y4yeOHOM  JUCHMIUIMHBI
«EctecTBO3HaHMe» oOydaromuecs JOKHBI HMMETh BO3MOXKHOCTh JOCTyNa K
AJIEKTPOHHBIM y4E€OHBIM MaTepHajlaM II0 €CTECTBO3HAaHHIO, BKIIOYas (PHU3UKY,
XUMHIO, OMOJIOTHIO, UMEIOUIMMCS B CBOOOJHOM JOCTyne B ceTH  VIHTepHer
(27IEKTPOHHBIM KHUTaM, PAKTUKyMaM, TecTam, Marepuaiam EI'D u ap.).
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