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1. INOACHUTEJBbHAA 3AIIMCKA

[Mporpamma  oOmieoOpa3zoBaTenbHON ~ ydeOHOW — mucturuiiHbl  «EcTecTBO3HaHHE»
npeJHa3HaueHa [UIs HW3YYEHHUS €CTEeCTBO3HAHUS B MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3alusaX, peaqu3yrmux 00pa30BaTebHYIO MPOTpaMMy CpeaHero oomero oopa3oBaHus B
mpejienax OCBOCHHSI OCHOBHOU mpodeccrnoHanbHOl oOpa3oBarensHou nporpamMmbel CITO (OITOIT
CIIO) na 6a3e ocHOBHOIO 00111€r0 00pa30BaHus, IPU MOANOTOBKE KBAJIM(PUIIMPOBAHHBIX pab0YHX,
CITy’KaIllUX, CIEIMAINCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe Tpeboanuii ®I'OC cpemnero odmiero ooOpazoBaHus,
NPEIbABISIEMBIX K CTPYKTYpE, COACPKAaHUIO M pe3yabTaTaM OCBOCHHS YYEOHOW JMCHUTUINHBI
«EctecTBO3HaHME», B COOTBETCTBUU ¢ PekoMeHIanusMu 1O OpraHM3aluy MOJYYSHHUS CPEITHETO
obOmiero oOpa3oBaHus B TpeAelax OCBOSHHS OO0pa3oBaTEIbHBIX MNPOTPAMM  CPETHETO
npodeCcCHOHANBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 0OmIero oOpa3oBaHHs C Y4ETOM
TpeOoBaHnl (perepabHBIX TOCYIApCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB W IOJIy4aeMOM
npodeccun WIH CIENHATBHOCTH CPEIHEro MpPOQEeCCHOHATBHOTO o0pa3oBaHus  (MMHUCHMO
JlemaprameHTa TroCylapCTBEHHOM IOJMTUKA B cdepe MOAroToBKH paboumx kaapoB u [I1O
MunoOprayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanme nporpaMMbl «EcTecTBO3HaHME» HANIPABJICHO HA IOCTHIKEHUE CIIETYIOIINX
neJeii:

® OCBOCHHME 3HAHUH O COBPEMEHHOM €CTECTBEHHOHAay4yHOM KapTHHE MHpa U MeToJax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoJjiee BaKHBIMH HJIESIMU M JOCTHKEHUSIMHU
€CTECTBO3HAHMS, OKa3aBIIMMHU OIpENeNsIonlee BIUSHUE HA pPa3BUTHE TEXHUKU U

TEXHOJIOTHI,
® OBJAJCHHE YMEHUSMH TPUMEHSTH TOJyYEeHHbIE 3HAHUS JJIs1 OOBSICHEHHS SBICHUUN
OKPYKaloIlero MHpA, BOCTIPUSATHS uHbopMaIun €CTECTBEHHOHAYYHOTO u

npodeccHoHAIbHO 3HAUYMMOTO COJEpXKaHUs; pa3BUTHE HHTEIUIEKTYalbHBIX, TBOPUECKUX
CIOCOOHOCTE! M KPUTHYECKOTO MBIIUIEHHS B XOJ€ TMPOBEACHUA MPOCTEHIINX
WCCIIEIOBAaHUM, aHalu3a SIBJICHUM, BOCIPUITHS M MHTEPHPETALUH €CTECTBEHHOHAYYHOU
nHpOpMaIHH;

e BocCINUTaHUE YOEXKJEHHOCTH B BO3MOXHOCTU TIO3HAHWS 3aKOHHOM TMPHPOABI H
WCIOJIb30BaHUS JOCTM)KCHHMH €CTECTBEHHBIX HAayK JJIs pa3BUTHS LUBUIU3ALUU U
MOBBILIECHUS Ka4eCTBA KU3HU;

® I[pUMEHEHHE eCTeCTBEHHOHAYYHBIX 3HAHUM B NPO(EeCcCHOHANBHON [EATEIbHOCTH U
MTOBCEHEBHOM JKU3HU JUIsl 0OecriedeHus] 0€30MacCHOCTH JKU3HEIEATEIbHOCTH; TPAaMOTHOTO
HCIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTUI; OXPAHBI 3JJ0POBbS, OKPYKAIOIIEH Cpeibl.

B mporpammy BKJIHOUEHO COJEp)KaHUE, HANpaBJICHHOEC Ha (QOPMHUPOBAHUE Y CTYICHTOB
KOMITETeHINI, HeoOxoaumMbix s kayectBeHHOro ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO
o0rmiero o0pa3oBaHMs C MOJYYCHHEM CpPEIHEro oOIIero o0pa3oBaHUS; MPOrPaAMMBI MOATOTOBKH
cnenuanuctos cpeanero 3seHa (IIIICC3).



2. OBIIIAS XAPAKTEPUCTHUKA YYEBHOMU JAACHUIJIMHBI
«ECTECTBO3HAHUE»

EcrtecTBo3HaHMe — Hayka O SBJIEHUSAX M 3aKOHax Npuposl. COBpEMEHHOE €CTECTBO3HAHUE
BKJIIOYA€T MHOXECTBO €CTECTBEHHOHAYYHBIX OTpaciieil, M3 KOTOpBIX Hauboyiee BaKHBIMHU
ABISIIOTCS  (U3uKa, XUMHs u Ouojorms. OHO OXBaTBHIBaeT IIUPOKUI CIIEKTP BOIMPOCOB O
pa3HOOOpa3HBIX CBOMCTBAX OOBEKTOB MPUPOJBI, KOTOPbIE MOXKHO PAacCMaTpUBaTh KaK €IWHOE
enoe.

EcrtecTBeHHOHay4YHble 3HAHMUS, OCHOBAHHBbIE HA HUX TEXHOJIOTMM (POPMUPYIOT HOBBIH 00pa3
KHU3HU. BBICOKOOOpa30BaHHBIN YENOBEK HE MOXKET IUCTAHIMPOBATHCA OT (PYHIAMEHTAJIbHBIX
3HaHUN 00 OKpYXKAloIIeM MHpEe, HE PUCKYS OKa3aThCsd OECIOMOIIHBIM B MPOQECCHOHAIBHON
nesTenbHOCTH. JIIo00oe MNepcreKTUBHOE HaNpaBlIeHUE JEeSATEJIbHOCTH 4YeJOBEKa NpsIMO WIN
KOCBEHHO CBSI3aHO C HOBOW MaTepHaJbHOM 0a30i M HOBBIMU TEXHOJIOTHSMHU, W 3HAHUE HUX
€CTECTBEHHOHAYyYHOM CYIIIHOCTH — 3aKOH ycIeXa.

EcrtecTBo3HaHne — HEOThEMIJIEMAsl COCTABISAIOLIAS KYJIbTYphl: OMPENEINsis MHUPOBO33pEHUE
4eJI0BEKa, OHO MPOHMKAET U B TyMaHUTapHYIO chepy, U B OOLIECTBEHHYIO KH3Hb. PallioHanbHbIN
€CTECTBEHHOHAy4YHbIH MeTOJ, C(OPMUPOBABIIMKCS B paMKax €CTECTBEHHBIX HayK, 00paszyeT
€CTECTBEHHOHAYYHYI0 KapTHHY MHpa, HEKoe o0pa3Ho-(puinocodckoe 0000IeHne HayIHBIX
3HAHWM.

OcCHOBY ecTecTBO3HAHHUS IpeJCTaBisieT pu3uKa — Hayka O MpUpoje, u3ydaronias Hauboliee
BAXKHBIE SIBJICHUS, 3aKOHbI M CBOWCTBAa MaTepuaibHOro Mupa. B ¢usuke ycraHaBIMBaroTCs
YHHUBEpCaJbHbIE 3aKOHBI, CIPaBEJIMBOCTh KOTOPBIX MOATBEPXKAAETCS HE TOJBKO B 3E€MHBIX
YCIOBUSIX M B OKOJIO3EMHBIX IMPOCTPAHCTBAX, HO M BO Bceil Bcenennoi. B aTom 3akmrouaercs
OJIMH U3 CYILIECTBEHHBIX NMPHU3HAKOB (U3MKH Kak (pyHIaMeHTanbHOW Hayku. dusmka 3aHUMaeT
0co00e MeCTO Cpeau €CTECTBEHHBIX HayK, I03TOMY €€ TMPUHATO CYUTaTh JIHJEPOM
€CTECTBO3HAHUSI.

EctecTBo3HaHue Kak Hayka O SBJICHUSIX U 3aKOHAX MPHUPOABI BKJIIOYAET TAaKXKe OJHY U3
BXHEHUILIUX OTPACICH — XUMHIO.

XuMHs — HayKa O BEILeCTBax, UX COCTaBe, CTPOCHHH, CBOMCTBAX, Mpolieccax MpeBpalieHus,
UCIOJIb30BAHUN 3aKOHOB XMMHUH B MPAKTHUECKON NESATENbHOCTH JIIOJEH, B CO3/IaHUU HOBBIX
MaTepHuaoB.

buonorus — coctaBHas 4acTh €CTECTBO3HAHUA. JTO HayKa O KHBOW mpupoje. OHa u3yyaeT
PaCTUTENbHBIH, )KUBOTHBI MUP U YEJIOBEKA, UCIIOJIb3Yysl KaK COOCTBEHHbBIE METO/Ibl, TAK U METOIbI
OpYrUX HAyK, B YaCTHOCTH (U3MKH, XUMHUU W MAaTeMaTUKU: HAOIIOJACHMS, SKCIIEPUMEHTHI,
UCCJIEIOBAHUS C MIOMOIIBIO CBETOBOTO UM 3JIEKTPOHHOTO MUKPOCKOIA, 00pabOTKy CTAaTUCTUYECKUX
JAHHBIX METOJIaMU MaTEeMaTHYeCKON CTAaTUCTHKU U Jp. buonorus BHISBISET 3aKOHOMEPHOCTH,
MPHUCYIIKNE KU3HHU BO BCEX €€ IMPOSBICHUSAX, B TOM YHUCIIe OOMEH BEIIECTB, POCT, pa3MHOKEHHE,
HACJIEICTBEHHOCTh, N3MEHYUBOCTD, IBOJIIOLIUIO U JIP.

B npodeccrnonanbHbIX 00pa3oBaTeIbHBIX OpPraHU3AIUAX, PEATU3YIOIMHUX O00pPa30BaTENbHYIO
nmporpaMmy cpenHero oomiero o6paszoBanus B mpenenax ocBoeHuss OIIOII CIIO na 6aze
OCHOBHOTO 00mIero oO0pa3oBaHUs, U3Yy4aeTCsl HWHTETpUpOBaHHAs y4yeOHas AUCHUILTMHA
«EcTtecTBO3HaHUEY, BKJIIOUAIONIAs TpH paszena, obnanaromue OTHOCHUTEIJIbHOM
CaMOCTOSITENIBHOCTBIO M LEJIOCTHOCThIO — «®Pusuka», «Xumus», «buonorus» — 4YTo He
HapylIaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHOHAYYHOTO 00pa30BaHuUs CTYJACHTOB.

IIpu ocBoenun cnemuanbHocTe CIIO  conManbHO-KOHOMHMYECKOTO M T'yMaHUTapHOIO
npo¢uieil npodeccroHanbHOro 00pa30BaHUs €CTECTBO3HAHUE H3ydyaeTcs Ha 0a30BOM YpOBHE
®I'OC cpeanero obuiero oOpa3oBaHUs C Y4E€TOM cCleUU(UKH OCBauBaeMoW Mpodeccun Win
CHEIUAIBHOCTH.

DTO BBIpa)KaeTcsl B COJEpKaHUU OOYUeHHs, KOJIMYECTBE YacOB, BBIJICISIEMBIX Ha H3YyueHHUE
OTHENBHBIX TEM MpOrpaMMbl, TIyOMHE HX OCBOEHHMS OOydaroUMMHCcsA, O0beMe Xapakrepe
MPAKTUYECKUX 3aHATUH, BUIaX BHEAYJIUTOPHONU CAMOCTOSTENbHOM pabOThI CTYIEHTOB.

B mpouecce peanuzanuu copep)kaHus yueOHOW IMCUMIUIMHBI «EcTeCcTBO3HAaHUE» 3HAYMMO
u3ydeHue pasnena «Dusuka», KOTOPbIH BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHHUA 00
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OKpYXKAroIleM MUpe. DTOT pa3Jiell SABJSETCS CUCTEMOOOPa3yIOUINM JUTSL IPYTUX Pa3AesioB yueOHOH
JTUCIHIUTAHBI, TMOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIEXKAT B OCHOBE COJICPIKAHUS KypCOB XHUMHH U
ouotorny.

[Ipn w3ydyeHnn y4eOHOTO MaTepuania Mo XMMUU M OMOJIOTHH Ie1eco00pa3HO aKIEHTUPOBATH
BHHMAaHHE 00YYarOIINXCS HA KU3HCHHO BAXXHBIX 00BEKTaX MPUPOJIBI U OpPraHU3ME YeJIOBEeKa. JTO
runpocdepa, atMocdepa u 6uocdepa, KOTOpbIe paCCMAaTPUBAIOTCSA C TOYKU 3PEHUS XUMHUYECKHX
COCTaBOB M CBOWCTB, WX 3HAUCHUS [UIS JKU3HEACATEIBHOCTH JIIOJCH, 3TO COACpIKAHHE,
OCBEIAIONIEE POJIh BAXHEHIINX XWMHUYECKUX DJJIEMEHTOB B OpraHU3ME YEJIOBEKa, BOIPOCHI
OXpaHbI 370POBbs, TPODUIAKTHKN 3a00JICBAaHUI U BPEIHBIX MPUBBIUCK, TIOCICACTBUNA H3MEHEHUS
CpeIbl OOMTAaHUS YEJIOBEKA ISl YeJIOBEUCCKOMN ITUBIIIN3AIIHH.

3aMeTHOE MECTO B COACpKAaHUM Y4E€OHOW IUCIMIUIMHBI 3aHMMAeT y4yeOHbIM MaTepuai, He
TOJIBKO (POPMUPYIOIINI €CTECTBEHHOHAYYHYIO KAPTUHY MUpPA y CTYJICHTOB, HO M PAaCKPBIBAIOIIIHIA
MIPAKTUYECKOE 3HAYCHHWE €CTECTBEHHOHAYUYHBIX 3HAHHMHA BO BCeX cepax >KH3HU COBPEMEHHOTO
o011ecTBa, B TOM YHCJI€ B TYMaHUTapHOU cepe.

B memom yueOnas mucruruinHa «EcTecTBO3HaHWE», B COACPKAHHHM KOTOPOW BEIYIIHM
KOMITOHCHTOM SIBJISIFOTCS. Hay4dHbIe 3HAHWUS W HAyYHBIE METOIBl TIO3HAHMS, TI03BOJISET
chopMHPOBATh Y 00YJAFOIIUXCS IEJIOCTHYIO €CTECTBEHHOHAYUHYIO KapTHHY MHUpA, POOYIUTh y
HUX SMOIMOHAIHHO-IIEHHOCTHOE OTHOIICHHE K M3y4aeMOMY MaTepHally, TOTOBHOCTH K BEIOOPY
JNCHCTBUI OIpE/ICIICHHON HAIPAaBIICHHOCTH, YMEHHE KPUTHUYSCKHA OICHUBATH CBOM H UYXKHE
JNENCTBHUS U MOCTYIKH.

WHuTerpupoBanHOe cojepkaHue y4eOHOW JUCIUTUIMHBI TIO3BOJISET MPEIOIaBaTelsiM (PH3UKH,
XHMHH ¥ OMOJIOTHH COBMECTHO OPTaHW30BaTh M3YUYCHHE €CTECTBO3HAHUS, UCIIOJB3YS UMEIONTUECS
JaCTHBIE METOJIMKH TIPETIOIaBaHUS MPEAMETA.

N3yuenne oOGmeoOpa3zoBarenbHO yueOHOW mucHuIuinHbl «EcTecTBO3HaHME» 3aBepriacTcs
MoJBE/ICHUEM HTOroB B QopMme muddepeHIIMpOBaHHOTO 3a4eTa B paMKax MPOMEKYTOYHOU
aTTecTalnuu cTyneHToB B mpoiecce ocBoeHus ocHoBHOUM OIIOII CITIO ¢ momydeHnem cpemaHero
obmero oopazosanus (IIIICC3).



3. MECTO YUYEBHOM JUCIUILINHBI B YYEFHOM ILTTAHE

VYuebnas muctumiuHa «EcTecTBo3HaHWE» sABNsSETCS y4eOHBIM TNPEAMETOM IO BBIOOPY W3
obOs3arensHOM mpeaMmeTHON oOnactu  «EcrectBeHHbie Hayku» DOI'OC cpemnero obmiero
oOpazoBaHwsL.

B mpodeccronanbHpIx 00pa30BaTENbHBIX OPraHU3alUAX, PEATH3YIOIIUX 00pa30BaTEIbHYIO
mmporpaMMmy cpenHero ooOmiero oOpazoBanusi B mpenenax ocBoeHuss OIIOII CIIO na 6aze
OCHOBHOTO o00miero oOpa3oBaHus, ydyeOHass pgucuuiinHa «EcTecTBO3HaHME» W3y4yaeTcsi B
obmieoOpazoBarenpHoM 1HKIEe ydeOHoro miana OIIOIT CIIO nHa 6a3e OCHOBHOrO OOMIETO
o0pa3oBaHUs C MOJyUYeHUEM cpeaHero obmiero oopazosanus ([ITICC3).



4. PE3YJIbTATHI OCBOEHHUS YYEBHOM JUCITATLINHBI

OcBoenue cosiepkanus yaeOHOU TUCIUTUIMHEI « EcTecTBO3HAaHME» 00eCTIeUnBACT JOCTHIKCHUE
CTYJIEHTaMHU CJICYIOIIHNX Pe3yabTaTOB:

JIUYHOCMHbBIX .

YCTOMYMBBIA UHTEPEC K UCTOPUU U IOCTUKEHUSAM B 00JIACTH €CTECTBEHHBIX HAyK, UyBCTBO
TrOPAOCTH 32 POCCUIICKUE €CTECTBEHHBIE HAYKH;

TOTOBHOCTh K TIPOJIOJDKEHUIO 0Opa3oBaHWs, MOBBIIICHUIO KBATH(UKAIMN B W30paHHOMN
npo(hecCHOHATBFHON JIEITETFHOCTH C MCIOJIb30BAHUEM 3HAHMH B 00JACTH €CTECTBEHHBIX
Hayk,

00BEKTUBHOE OCO3HAHHME 3HAYMMOCTU KOMIIETEHIMI B 00JacTH €CTECTBEHHBIX HayK s
YyesloBeKa M OOIIecTBa, YMEHHE HCIO0JIb30BATh TEXHOJOTHYECKHE JOCTHKEHUS B 00JacTH
(Gu3MKM, XUMHUH, OUOJIOTHH ISl TOBBILIEHUSI COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO Pa3BUTHUS
B BBIOpaHHOM MpodeccnoHalbHOM e TeNbHOCTH;

YMEHHE MPOAaHAJIU3UPOBATh TEXHOTEHHbIE TOCIEICTBUS JJIsl OKpYXalollel cpensl,
OBITOBOM M TPOM3BOJICTBEHHOM J€ATEIbHOCTH YEJIOBEKA;

TOTOBHOCTh CaMOCTOSITENIHO J00BIBATh HOBbIE ISl c€0sl €CTECTBEHHOHAYYHBIE 3HAHUS C
WCIIOJIb30BAHUEM IS 3TOTO JOCTYIHBIX HCTOYHUKOB MH(OPMALINK;

YMEHHE YIpaBIsATh CBOEH IO3HABATEIBHON JIEATEIBHOCTHIO, MPOBOJUTH CAMOOLEHKY
YpOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS;

yMEHHE BBICTpauBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILIEHUS B KOMaHJE IO pPEIICHUIO
00mmMX 3a1a4 B 00JIACTH €CTECTBO3HAHMS;

mem anpedmemn blX:
® OBJIaACHUC YMCHHAMHU W HaBbIKaMU pPa3JIMYHBIX BUIOB IMO03HABATCIILHOM JACATCIIBHOCTH OJIA

W3YUYEHHsSI pa3HBIX CTOPOH OKPYXKAIOIIEro €CTECTBEHHOTO MHPA,

MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS (HAOIIOICHHSI, HAYYHOTO AKCIICPUMEHTA) JUTSI
W3YUYEHHs] Pa3IMYHBIX CTOPOH €CTECTBCHHO-HAYYHOH KApTHUHBI MHpa, C KOTOPBIMHU
BO3HHUKAET HEOOXOIMMOCTh CTAIKUBATHCS B MPO(deccCHoHaIbHOU cdepe;

YMEHHUE ONpeNeNsaTh I[eTH W 33Ja4d JeSITeIbHOCTH, BBIOMpATh CPEICTBA [UIA WX
JOCTIDKEHHSI Ha TIPAKTHKE;

YMEHHUE WCIIOJIb30BaTh PAa3IMYHbIC WCTOYHHUKH Uil TOJYYCHHS €CTECTBEHHO-HAy4YHOU
WHGOpPMAIIMK U OLICHUBATh €€ JOCTOBEPHOCTH JJISl IOCTM)KCHUS TOCTABJICHHBIX IIEJICH U
3ajay;

npeoMemHuix:

C(bOpMI/IpOBaHHOCTB HpCI[CTaBJICHI/Iﬁ (6] HGHOCTHOﬁ COBpCMeHHOﬁ eCTCCTBeHHOHaquOﬁ
KapTUHC MHpaA, IIPUPOAC KaK CHHHOﬁ HGHOCTHOﬁ CHUCTEMC, B3aMMOCBA3HM 4YCJIOBCKA,
Ipupoabl U O6H.I€CTB8., MMpOCTPAaHCTBCHHO-BPCMCHHBIC Macitadax BC@H@HHOﬁ;

BIIQJICHUE 3HAHMSMH O Haubojiee BaXKHBIX OTKPBITHSAX U JOCTHKEHHSIX B 00JacTH
€CTECTBO3HAHMUS, MOBJIMSIBIIMX Ha SBOJIIOIMIO MPEJACTABICHUN O MPHUPOJE, HAa pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATh €CTECTBEHHOHAYYHBIC 3HAHUS U1 OOBSICHEHUS
OKpYXXaloIUX  SBJICHUHM, COXpaHEHHs  3[0pOBbs, oOecreyeHHs  OE30MaCHOCTH
KU3HEEATENPHOCTH,  OCpeKHOTO  OTHOIIEHMS K  NPUpPOJE,  palMOHAIBHOIO
MIPUPOJIOTIOIIE30BAHUS, @ TAKXKE BBHIIIOJIHEHUS POJIU IPAMOTHOTO MOTPEOUTEIS;
c(OPMHUPOBAHHOCTh MPEACTABICHUI O HAyYHOM METO/€ MO3HAHUS MPUPOBI U CPEICTBAX
U3yYeHHs ~ Meramupa, MakpoMuUpa W MHKPOMHpA;  BIaJeHHE  NpUEeMaMHU
€CTeCTBEHHOHAYYHbIX HAOJIOJICHUH, OMBITOB, UCCIEAOBAHUN M OLEHKU JIOCTOBEPHOCTHU
MIOJIyYEHHBIX PE3YyJIbTaTOB;

BJIaJICHHE MOHATHIHBIM amllapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIMM I03HA-aThb MU,
y4acTBOBaTb B JUCKYCCUSX TII0 €CTECTBEHHO-HAy4HBIM BOINPOCAM, HCIIOJIb30BATh
pa3nuyHble UCTOYHUKHM MH(OPMAIMK AJIS MOJTOTOBKH COOCTBEHHBIX pabOT, KPUTHUYECKH
OTHOCUTKCS K cooOmmenussMm CMU, coaeprkaium HaydHy10 HH(OpPMAIHIO;



o C(bOpMI/IpOBaHHOCTB yMeHI/IfI IMOHUMATb 3HAYMMOCTb CCTCCTBCHHO-HAYy4YHOI'0 3HAHUA IJIA
KaX/I0TO YeJIOBEKa HE3aBUCHMO OT €ro NpoQecCHOHAIBHOU NIeSTeNbHOCTH, pa3inyarb
(baKTBI U OLCHKH, CpaBHMBATb OLCHOYHLIC BBLIBOABI, BUACTH HX CBA3b C KPUTCPUAMHU
OLICHOK U CBSI3b KPUTEPHUEB C ONPEAECICHHON CUCTEMOUN LIEHHOCTEH.



5. COIEP)KAHUE YYEFHOU JUCIUILIAHBI
OU3NKA

Beeoenue

dm3uka — QyHIaMeHTaIbHass Hayka o mpupoje. EcTecTBeHHOHAydHBI METOJ MO3HAHUS, €T0
BO3MOKHOCTH Y TPAaHULII IPUMEHUMOCTH.

EnuHCcTBO 3aKOHOB MPUPOABI U cOCTaBa BellecTBa BO BeenenHoil. OTKphITHS B (PU3HKE — OCHOBA
IIporpecca B TEXHUKE U TEXHOJOTHUH ITPOU3BOJCTBA.

Mexanuxa

Kunematuka. Mexanudeckoe aBmxenue. Cucrema orcuera. Tpaektopus nBwkeHus. I[lyTs.
[Tepememenne. PaBHomepHOe mpsimonivHeliHOoe  nBWkKeHHE. CkopocTh.  OTHOCUTEIHHOCTH
MEXaHUYECKOTO JBMIKEHHUSA. 3aKOH CIOXKEHHsI cKopocTed. CpemHsisi CKOPOCTh MPH HEPABHOMEPHOM
NBWKEHUH. MrHOBEHHAss CKOPOCTh. PaBHOYCKOpPEHHOE MPSIMOJUHEHHOE IBMKEHHUE. YCKOPEHHE.
CBoOo1HOE MTafieHue Tel.

JAunamuka. Macca u cuna. Bzaumopeiicteue ten. 3akoHbl TUHaAMUKH. CHIIbl B IpUpojie. 3aKOH
BCEMHUPHOTO TATOTCHHUSI.

3akoHbI coOXpaHeHUs] B MexaHuke. VIMnynbc Tena. 3aKoH COXpaHEHHs] UMNyJbca. PeakTuBHOE
NIBWKEeHHE. Mexanudeckas pabota. MomHocTs. Mexanudeckas sHeprus. KuHeTudeckast sHEpTHs.
Kunernueckass sHeprusi m pabora. [loTeHnmanpHas 3HEPryus B TPaBUTAMOHHOM TI0Jie. 3aKOH
COXpaHEHUs MOJTHON MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu

OTHOCUTENBHOCTh MEXaHUYECKOTO JIBMKEHMS. BUibl

MEXaHUYECKOTO JBUKEHNA. IHEpTHOCTH Tell.

3aBUCUMOCTh YCKOPEHHUS T€JIa OT €r0 MacChl U CUJIbI, IEUCTBYIONIEH HA TeJl0. PaBeHCTBO U

MIPOTUBOTIOJIOKHOCTh HAIIPABJICHUS CUJI IEWCTBUS U MIPOTUBOAeHCcTBUS. HeBecomMocCTb.

PeaktuBHOE ABMKEHME, MOJIETb pakeThl. Mi3MeHneHue

SHEPrUM MpPU COBEPIICHUU PAOOTHI.

Ilpakmuueckoe 3anamue

HccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUS OT Beca TeJa.

OcHo8bl MONEKYIAPHOU U3UKU U MEPMOOUHAMUKU

MouiexkyasipHas puznka. AToMucTuyeckas TeOpusi CTpoeHus BeuecTsa. HabmoeHust u onbIThI,
MOATBEPKAIONIUE aTOMHO-MOJICKYJISIPHOE CTpPOEHHE BeliecTBa. Macchl U pa3Mepbl MOJIEKYIL.
TemnnoBoe nBMwXKeHUE yacTull BeulectBa. bpoyHoBckoe aBmwkenue. MaeansHsiii ra3. TemmnepaTtypa kak
Mepa CpeaHel KWHETHYEeCKONW OJHEpruu YacTUll. YpaBHEHUE COCTOSHHUS UACaIbHOTO Trasa.
N3omnpouecce u ux rpadguku. OObICHEHNE arperaTHbIX COCTOSTHHUM BellecTBa U (ha30BBIX MEPEX0JI0B
MEX1y HUIMH Ha OCHOBE aTOMHO-MOJIEKYJSPHBIX MPEACTaBICHUH.

Tepmoagunamuka. Buyrpennssi sHeprus. PabGoTa u Termoornadya Kak crnocoObl M3MEHEHHS
BHYTpeHHEH sHepruu. [lepBoiil 3ak0H TepMOIUMHAMUKH. TemIoBble MallIMHbI U UX IPUMEHEHHE.

Jemoncmpayuu

JIBukeHre OpOYHOBCKUX YaCTHII.

Huddysus.

SIBneHus: MOBEPXHOCTHOTO HATSKEHUS U cMauuBaHus. Kpucramisl,

amop(dHbIe BEUIECTBa, KUAKOKPUCTAITNYECKHE Tena. MI3MeHeHne BHyTpeHHeH

SHEPTUU TeJl PU COBEPIICHUH PaOOTHI.

10



OcHO8bL 271eKMpPOOUHAMUKU

JJleKTpocTaTuKa. B3aumojeicTBUe 3apsHKEHHBIX  Tel.  DJIEKTPUUECKUH  3apsiil.  3aKkoH
COXpaHEHHUsl AJIEKTpUuecKoro 3apsna. 3akoH KynoHa. DneKTpocTaTudyeckoe IoJie, €r0 OCHOBHBIE
XapaKTEPUCTUKH U CBSI3b MEX]y HUMHU.

Mocrossnublii Tok. [locTosiHHbIN AnekTprueckuii Tok. Cuia Toka, HampsHKEHHUE, AJIEKTPUUECKOe
conpoTtusiieHre. 3akoH Oma i ydacTKa 3JIeKTPUUECKOM 1IETIH.

MarnuTHOe moJie. MarHuTHOE IOJIE U €r0 OCHOBHBIEC XapaKTEPUCTUKU. JIeMCTBHE MarHUTHOIO
IOJIsI HA MPOBOJHUK C TOKOM. 3akoH AMIiepa. DJIEKTpOJBUraTelb. SIBIEHHE JIEKTPOMAarHUTHON
WUHIYKIUH.

Jlemoncmpayuu

OnexTpusanus Ten. Bzaumoneiicteue

3apsKEHHBIX Tell. HarpeBanue npoBOTHUKOB

¢ TokoMm. OmbIT Dpcrena.

B3anmMoelictBre MpOBOHUKOB C TOKOM.

JleiicTBre MarHUTHOTO MOJIsl HA MPOBOJIHUK ¢ TOKOM. PaboTa

AIEKTPOABUTATEIS.

SIBneHue 3eKTPOMarHuTHOM MHTyKIIUH.

Ilpakmuueckoe 3anamue

COopKka 2JIeKTpUYECKON LIENH, U3MEPEHUE CUITbI TOKA U HANPSKEHUS Ha €€ Pa3InYHbIX Yy9acTKax.

Konebarnus u éonnol

Mexannuyeckue koJjiedanusi 1 BoJHbI. CB0oOOTHBIE KoyeOanus. [lepuos, yactoTa U aMIuIuTy1a
kojeOanuil. ['apmoHnueckue kosieOaHus. MexaHWdeckue BOJHBI M UX BHJbl. 3BYKOBBIE BOJIHBL
VYbTpa3ByKOBBIE BOJIHBL. YJIBTPA3BYK U €r0 UCIIOIb30BAHUE B MEIULIMHE U TEXHUKE.

DJIEKTPOMATHUTHbIE KoJie0aHusi W BOJHBI. (CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS.
KonebaTenpHblii  KOHTYp. OJEKTPOMArHUTHOE ToJie. OJEKTPOMArHuTHbIe BOJHBL. CKOpOCTH
3NEKTPOMAarHUTHBIX BOJIH.

CgBeroBble BOJHBI. Pa3BuTHE NpPEACTaBICHUN O MOPUPOJE CBETA. 3aKOHBl OTPAXKEHUS U
MIPEJIOMIICHHUS CBETA.

JIun3bl. @opMyra TOHKOU JIMH3BI.

Jlemoncmpayuu

Konebanus MmaTeMaTuyeckoro u Npy>KMHHOTO MasSTHUKOB.

PaGora snexkrporeneparopa.

N3nydyenue u npuem 31eKTpOMarHUTHBIX BOJIH.

PagnocBs3b.

Pasnoxxenue 6enoro cBeTa B CIIEKT.

Hutepdepentius u nudpakmus cBera.

OTtpakeHue 1 NpeJoMIICHUE CBETA.

OnTHueckue mpuOOpBHI.

Ilpakmuueckue 3anamus

N3ydenue xonebaHnii MaTeMaTH4YECKOTO MasiTHHUKA. M3yueHue

uHTepepeHuu 1 TudpaKkiui CBETa.

Dnemenmovl K86AHMOBOIU PU3UKU

KBanToBble cBoiicTBa cBeta. KBanroBas runotesa [Inanka. @oTtosnexkrpuyeckuii 3pQexr.

®u3uka aroma. Moaenu crpoenus aroma. OnsiT Pezepdopa.

Pu3nka AaTOMHOI0 AApa U JJIeMEHTAPHBIX YacTHL. COCTaB ¥ CTPOEHNE AaTOMHOTO f]Ipa.
PannoaktuBHOCTB. PainoakTUBHBIE U3ITYyYEHHS U UX BO3/ICUCTBUE HA KUBbIE OPTaHU3MBI.

Jemoncmpayuu

®oTosdpdext. DoTOINEMEHT.

N3nydenue naszepa.
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JIuneiuaThle CIEKTPHI pa3IMyYHbIX BellecTB. CueTunk
MOHU3UPYIOLIUX U3TyYEHUN.
Bcenennas u ee s6onoyus

Crpoenne u pazsutue Beesennoii. Mogens pacuupsitomeiics Beenennoil. Ilpoucxoxaenue
Couneunoii cucrembl. CoBpeMeHHas puznyeckast KaApTHHA MHPA.

XM

OBIIAA 1 HEOPTAHUYECKAA XUMUA

Bseoenue

XuMuyeckasi KapTHHa MUpPa KaK COCTaBHAs YacThb €CTECTBEHHOHAYYHOUN KapTHWHBI mupa. Poib
XUMMHU B )KU3HU COBPEMEHHOTO 00I1IeCTBa.

[IpuMmeHeHre JOCTHKEHUM COBpPEMEHHOM XMMUM B TyMaHUTapHOW cdepe IesTeIbHOCTH
oOrecTna.

OcHoBHble NOHAMUS U 3AKOHbL XUMUU

[Ipenmer xumun. BemectBo. AToM. Monekyna. XUMHYECKHM dieMeHT Hu  (OpMBI  €ro
cyuiectBoBaHus. [IpocThie U Cl0XKHbBIE BEIIECTBA.

Ompaodicenue XUMUYECKUX CIOHCENO8 8 NPOU3BEOEHUSAX XYO0HCECMBEHHOLL TUMePaAmypbl
U Uuckyccmsa.

Hemoncmpayuu

HaGop Mozerneit aToMOB ¥ MOJIEKYII.

N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XUMHUHU. Macca aTOMOB M MOJIEKYIL.

OTHOCuTENBHBIE aTOMHAs U MOJIEKYJIsApHas Macchl. KonmnuecTBo BeniecTa. IloctosHHas
ABoraapo. MousipHast Mmacca. 3akoH ABoraapo. MoJsspHbIi 00bEM razoB.

KonnuecTBeHHbIE N3MEHEHNS B XUMHH KaK YaCTHBIN CIIy4ail 3aKOHOB IEpEX0/1a KOJIMYECTBEHHBIX
W3MEHEHUM B KaueCTBEHHBIE. M.B.JIomonocoe — «nepawiil pyccKuil yHugepcumem».

NnnrocTpanuy 3aKoHa COXpaHEHUs. MACChl BEIIECTBA.

Ilepuoouueckuti 3axon u [lepuoouueckas cucmema XUMUYECKUX IJIEMEHMOB
J[. U Menoeneesa

Otkpeitue Ilepuomuueckoro 3akoHa. Ilepuoguueckass cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.N.Menneneena.

3nauenue llepuoanueckoro 3akoHa u llepuoguueckoil cuUCTEMbl XMMHYECKUX 3JIEMEHTOB
JI.A.MenpeneeBa st pa3BUTHS HAYKU M IOHUMaHUSI XUMUYECKOM KapTHHBI MUpA.

J.1U.Menoenees 06 obpasosaruu u 20cyoapcmeeHHol noaumukxe.

Hemoncmpayusn

Paznuunbie hopmel [leproaudeckoit cucteMbl XuMudeckux deMenToB J[.M.MeneneeBa.

CmpoeHue eseuecmea

KoBanentHast cBsi3b: HenossipHass W noispHad. MonHas cBs3b. KaTHMOHBI W aHMOHBIL
Merannnueckas cBsizb. BogopoaHast cBs3b.

Hemoncmpayun

OO0pas31ibl BEIeCTB U MAaTePUANIOB C PA3TUYHBIMU TUTIAMU XUMUYECKON CBSI3H.
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Booa. Pacmeopui

Bona B npupoie, ObITY, TEXHUKE U Ha TIPOU3BOCTBE. DU3HUeCKre U XUMUYECKUE CBOMCTBA BO/IBI.
OrnpecHenue BOJibl. Arperatble COCTOSIHUSI BOJIbI U €€ TIEPEX0/Ibl U3 OJIHOTO arperaTHOTO COCTOSHUS
B JIpYyroe€.

Jemoncmpayusn

®dusnyecKre CBOMCTBA BOJIbI: TOBEPXHOCTHOE HATSHKEHUE, CMAaYUBaHUE.

Xumuueckue peaxkyuu.

[TonsTHe 0 xumMu4eckoi peakuuu. Tunbl XumMudeckux peakuuii. CKopocTb peakuu U (pakTopsl,
OT KOTOPBIX OHA 3aBUCHT.

Jemoncmpayusn

XHWMHUYECKUE PEAKIIUU C BBIJICIICHUEM TEIUIOTHI.

Knaccugurayus neopeanuueckux coeourneHutl u ux ceolcmaa.

Oxkcuipl, KUCIOTHI, OCHOBaHUsI, coi. CpeJia BOJAHBIX PACTBOPOB COJIEH: KHCIas, HEHTpasIbHAs,
menoyHasa. Bonopoasslii mokasarens pH pactBopa.

Ilpakmuueckue 3anamus

Onpenenenue pH pactBopa coneit

Memannvr u Hememanivl

Metasbl. O0mue Gpu3ndecKkue 1 XMMUYECKHE CBOMCTBA METAJIOB.

HemeTtasuibl. O01mias XxapakTepuCTHKA TJIABHBIX TOATPYIIT HEMETAJIJIOB Ha MPUMEPE TaJIOTEHOB.

Baxwueiine coeMHEHUS METAJUIOB U HEMETAVIOB B MPHUPOJIE M XO3AMCTBEHHOM NEATEIbHOCTH
YEJI0BEKA.

Memanner u cnnasvl kax xyooxcecmseenuviii mamepuai. CoeOuHenuss Memaios KaK cOCMagHas
yacms cpeocms uz00pazumenvHo2o uckyccmea. Hememannvl u ux coeouHeHus Kaxk COCMABHAS
uacms cpedcme uz00pa3UmMenbHO20 UCKYCCmad.

Hemoncmpayuu

B3anMoelicTBre METaIOB ¢ HEMeTalIaMu (ITMHKA ¢ CepO, aTFOMUHHUS C OJIOM), pacTBOpaMH
KHCJIOT U ILEJIOYEH.

I'openue MetamnoB (LIMHKA, jKeJle3a, MarHus) B Kuciaopoie. BzaumonelictBue a3oTHOM

1 KOHLICHTPUPOBAHHOM CEpHOM KHUCIIOT C Me/lblo. BoccTaHOBUTENBHBIE CBOKCTBA

METaJUIOB.

Ilpakmuueckue 3anamus

B3anmMopelicTBre METaIoB ¢ pacCTBOPAMH KUCIIOT U COJIEH.

OPI'TAHMYECKAA XUMNA
Opeanuyeckue coeouHeHus

OcHOBHBIE 110JI0’KeHHs] TEOPHH CTPOEHHUS OPraHNYeCKUX coeuHeHnii. MHoroobOpasue
opraHuueckux coeauHeHui. Ilonarue nzomepun.

Yraesonopoasl. IlpenenbHble W HENpeneabHbIE yriaeBoAopoAbl. Peakuus mnoauMepusanuu.
IIpuponHble HCTOYHMKH  YIVIEBOJOPOJOB.  YTIIEBOJOPOJABI KaK OCHOBAa  MEXIYHapOIHOIO
COTPYIHUYECTBA U BaKHEUIINI HCTOUHUK popMupoBaHus Oroxera PO.

Kucaopoaconep:xamme opranndeckue semecrsa. [IpencraBurenn Kucinopoacoaepxkaimnx

OPraHUYEeCKUX COCIMHEHUI: METUIIOBBIA U STUJIOBBIN CIIUPTHI, INIMLIEPUH, YKCYCHAs KACIIOTA.

XKups! kak crnoxHbIe 3QUpHL.

Ankozonusm u e2o ompadceHue 8 NPOU3BEOCHUAX —XYOONHCECMBEHHOU Umepamypvl U
U300pa3umenbHO20 UCKYCCMEd.

VYrieBoabl: TIIIOK03a, KpaxMall, LEJUII0II03a.

A3oTcoaepKalue OpraHnyecKue coeiMHeHus1. AMUHBI, aMUHOKHUCIIOTHI, 6e1ku. CTpoeHue u

Ouonornyeckast GyHKIUS OEIKOB.
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Jemoncmpayuu

[ToyueHue 3TUIICHA U €r0 B3aMMOJCHCTBHE C PACTBOPOM IEpMaHTaHaTa Kajus, OpOMHOM BOJIOM.

KauecTBennas peakuus Ha rauuepuH. L{BeTHbie

peaxiuu OEIKOB.

IlnacTmacesl 1 BosiokHa. [loHsiTHE O MacTMaccax W XMMHUYECKUX BOJIOKHaX. HarypamnbHble,
CUHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

Ilpumenenue nonumepos 8 NPUKIAOHOM U KIACCUYECKOM U300pA3UMENbHOM UCKYCCMEBE.

JdemoHcTpanms

Paszauunbie BUBI IJIACTMACC U BOJIOKOH.

Xumust u dHcuzHo

XuMHsl 1 OPraHu3M 4ejloBeKa. XUMUYECKUE JIEMEHTHI B Opranu3Me 4eioBeka. OpraHudeckue
1 Heopranmueckue BeriecTBa. OCHOBHBIE KU3HEHHO HEOOXOJMMBIE COCTUHEHUs: OCJKHU, YriIeBOIbI,
YKAPBI, BATAMUHBI. YTJIEBO/Ibl — TJIABHBIA UCTOYHUK SHEPIUU OpraHusma. Posib )KHpOB B OpraHusme.
XOJIECTEPHH U €r0 POJIb B 3J0POBBE YEIIOBEKA.

MuHepanbpHble BEIIECTBA B TMPOJYKTaX TMHUTaHUs, NUIIEBble A00aBku. (COallaHCMPOBAHHOE
MMUTAHHE.

Xumus B 0bITy. Boma. KauectBo Boabl. Motorue u unctsmue cpeacta. [IpaBuna 6e3omacHoi
paboTHI CO CpeAICTBAMU OBITOBOM XMMUH.

Ponv xumuyeckux snemenmos 6 dcusHu pacmeHuii. Yoobpenus. Xumuueckue cpeocmea 3aujumsi
pacmenuil.

BUOJIOT WA
buonozusn — cosoxynnocmo nayk o srcugoti npupooe. Memoowl
HAy4HO20 NO3HAHUS 8 OUOI02UU

Kusas npupoaa kak 00beKT U3ydeHus OMojaoruu. MeToibl ucciae10BaHus )KMBOW IPUPOIBI B
ounonorun. OnpeesieHne KU3HM (C TPUBJICUCHUEM MaTepraia U3 pa3aeioB GU3UKH XUMUN). Y POBHH
OpraHu3aliy KU3HU.

Hemoncmpayuu

YpoBHM OpraHuzanuu >kM3Hu. MeTo bl

MTO3HAHUS )KUBOW TIPUPOJIBI.

Knemxka

Hctopust nzyuenust kietku. OCHOBHBIE MOJIOKEHHs KJIETOYHOM Teopuu. Kietka — cTpykTypHO-
(dhyHKIMOHATBHAS (JIEeMEHTapHAas ) IMHULIA KU3HH.

Crpoenue kieTku. [IpokapuOTBl U 3YKapUOThl — HU3LIME U BBICIIME KJIETOYHBIE OPraHU3MBI.
OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKH SykapuoT. Kierounoe sapo. DyHkuus sipa:
XpaHEeHUe, BOCIPOU3BEACHUE M Iepefaya HAcleICTBEHHOM HMH(OpMAaIMU, Peryasius XUMHYECKOH
aKTUBHOCTH KJIeTKU. CTpyKTypa U (PyHKIIMHU XPOMOCOM. AYTOCOMBI U TI0JIOBBIE XPOMOCOMBI.

buosiorndyeckoe 3HaueHHME XUMHUYECKUX 3JeMEHTOB. Heopranuueckue BelecTBa B COCTaBe
KJIEeTKH. Poib BOJBI Kak pacTBOPUTENSI U OCHOBHOTO KOMIIOHEHTAa BHYTPEHHEW Cpelibl OpPraHU3MOB.
VYraeBoasl M sjunuasl B kierke. CrpykTypa u Ouonoruueckue ¢(yHkuuu OenkoB. CrtpoeHue
HYKJICOTHJIOB U CTpYyKTypa nonunykiaeotuansix uemneid [JHK u PHK, ATO.

Bupycsl u 6akrepuocdaru. HeknerouHoe cTpoeHHe, >KU3HEHHBIM IUKI U €ro 3aBHCUMOCTb OT
KIETOUHBIX (OpM KU3HU. Bupycsl — B030yauTenu WHGEKIMOHHBIX 3a00JI€BaHH; MOHATHE 00
oHKOBHpYcax. Bupyc ummynoaedunura yenoseka (BUY). [Ipodpunakruka BUY-undexunn.

Jemoncmpayuu

CtpoeHue MoJieKyIIbl Oernka.

Crpoenne monekyinsl JJHK.

CrpoeHue KIETKH.

CrpoeHue KJIETOK POKAapUOT U DYKApHOT.

CrpoeHnue Bupyca.
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Ilpakmuueckue 3anamus

Habnronenue KJI€TOK pacTeHU 1 )KUBOTHBIX 101 MUKPOCKOTIOM HA TOTOBBIX MUKPO-TIpEnapaTax u
UX OIMCaHUeE.

CpaBHEHHE CTPOEHHUS KIETOK PAaCTEHUH U )KUBOTHBIX.

Opeanuzm

Opranusm — eauHoe 1eaoe. MHOrooOpasue OpraHu3MoB.

OOMeH BemeCTBOM M JHEPrUe C OKpYXKamIleld cpeaoil Kak HEoOXOJIMMOEe YCIOBHE
CYIIICCTBOBAHHUS KUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIPOW3BEJICHUI0O — OJHA W3 OCHOBHBIX OCOOCHHOCTEH IKHBBIX
oprau3MoB. [[eleHrne KIETKH — OCHOBA POCTa, Pa3BUTHS M Pa3MHOXKCHHSI OPraHu3MoOB. becroioe
pasMHOkeHHe. [10510BOM TIpoIiecc M mojioBoe pasMHOkeHHe. OIIO0TBOPEHHE, €r0 OMOJIOTHIeCKOe
3HAYCHHE.

[Tonatue 00 wHANBUIYaTbHOM (OHTOTEHE3), HSMOPHOHAIBHOM (dMOpPHOTEHE3) U  TOCT-
AMOPHUOHAIEHOM pa3BUTHU. HIMBUTyaTbHOE pAa3BUTHE YEIIOBEKA M €T0 BO3MOYKHBIC HAPYIIICHUS.

OOmue mpeacTaBiIeHUS O HACICACTBEHHOCTH M W3MEHYMBOCTH. | eHETHUYECKass TEPMUHOJIOTUS H
CUMBOJIMKA. 3aKOHOMEPHOCTH HacjenoBaHus. HaciemoBanue npu3HakoB y desioBeka. [looBbie
xpoMmocombl. CIleTIeHHOE ¢ I0JIoOM HacliefjoBanue. HaciencTBeHHble OOJIG3HH 4YeIOBEKa, WX
MpUYKHEI 1 TTpodunakTuka. COBpeMEHHBIE MPEICTABICHUS O TCHE U TCHOME.

I'eHeTHyeckue 3aKOHOMEPHOCTH U3MeHYnBOCTH. Kitaccndukanust opM m3MeHInBOCTH. Brimsaue
MYTareHOB Ha OpraHU3M YeJIOBEKa.

[Ipenmer, 3amaun 1 METOABI CEeJIEKUUH. [ €eHETUUECKME 3aKOHOMEPHOCTH cenekiuu. Yuenue H.M.
BaBuiioBa o 1ieHTpax MHOTOOOpa3usl U MPOUCXOXKIEHUS KYyIbTYpHBIX pacTeHuil. bruotexnonorus, ee
JOCTUKEHHUS, IEPCIIEKTUBbI PA3BUTHSL.

Hemoncmpayuu

OOMeH BelecTB U MPEeBpaIlCHUs JHEPTUH B KIIETKE.

Jlenenne kneTku (MUTO3, MEHO3).

Crioco0Os1 6eCcroJIoro pa3MHOKEHUS.

O1u1010TBOPEHUE Y PACTEHUN U dKUBOTHBIX.

NuauBuayanbHOe pa3BUTHE OPraHu3Ma.

HacnenctBennsie 60€3HU YeIoBeKa.

Bnusinue ankoronusma, HApKOMaHUM, KypeHHs Ha HACIEACTBEHHOCTh. MyTanuu.

MonudukanroHHas U3MEHYHBOCTb.

LenTpsl MHOrooOpa3us 1 MPOUCX0KACHUS KYIbTYPHBIX PACTEHUH.

HckyccTBeHHBIN 0TOOD.

HccnenoBanus B 001acTé OUOTEXHOIOTHUH.

Ilpakmuueckue 3anamus

Pemenue snemMeHTapHBIX TEHETUUECKUX 3a/1a4.

AHau3 1 OIIeHKa 3TUYECKUX aCMEKTOB Pa3BUTHSI HEKOTOPBIX HCCIEAOBaHUN B OMOTEXHOJIOTUH.

Buo

DOBOJIOLIMOHHAS TEOPUS U €€ POJib B POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI Mupa. Bun, ero kpurepun. [lomynsauus kak CTpyKTypHasi €IMHULIA BU/IA U DBOJIIOLUY.
Cunterndeckas Teopus ooy (CTD). JIBmxkymine cuibl 3BoonnH B cooTBeTcTBUH ¢ CTO.

Pesynpratsl sBosmonuu. CoxpaHeHHe MHOT0OOpa3usi BHIOB KaK OCHOBA YCTOWYMBOTO Pa3BUTHS
6uocdepsl. [IpuunHbl BeiIMUpaHus BUAOB. bruonorndyeckuii mporpecc u OMOJIOrHUECKUil perpecc.

I'unoTe3bl NPOUCXOXKIEHUS KU3HU. YCIIO)KHEHHE XKUBBIX OPraHM3MOB Ha 3eMJle B IIpoLEcce
9BOJIIOLIMM. AHTPOIIOTEHE3 U €ro 3aKOHOMEPHOCTH. JlokazarenbcTBa pOJACTBA YEJIOBEKA C
MJIEKOITUTAIONUMHI  JKMBOTHBIMH.  ODKOJIOTHYECKHE (DaKTOphl ~ aHTPOIOreHe3a:  YCIOXKHEHUE
MONYJISIIMOHHOM CTPYKTYphl BHJAA, M3TOTOBJIEHHUE OpPYIUH TpyZAa, MEPEXOA OT PACTHUTEIBHOIO K
CMEIIAHHOMY THITy NHUTAHUS, UCIOJIb30BaHHWE OTHA. llosIBIIeHME MBICIUTENBHON AESITEIBHOCTH M
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yleHopa3ieapHoU peun. [IponcxoxaeHne 4eaoBeyeCcKux pac.
Jemoncmpayuu
Kpurepuu Buna.
[Tonynsius — cTpyKTypHasi €IMHULA BUAA, EAMHNLIA IBOJIIOLUHU. J[BHIKYIIME CHIIBI 3BOJIIOLIMH.
BoznukHOBeHHE 1 MHOTOOOpa3ue nprucnocoOienuii y oprannu3mMoB. Penkue u ncyesaromue BB
JIBMOKylpe CHIIbl aHTPOITOTEHE3A.
[IpoucxoxaeHue 4emoBeka U 4eJI0BEYECKUX pac.
Ilpakmuueckue 3anamus
Omnwucanue ocoOeii BuIa 1o MOP(OIOTUIECKOMY KPUTEPHIO. AHAIIN3 U OLIEHKA Pa3IMIHBIX
TUIOTE3 IPOUCXOKICHUS KU3HU. AHAIIU3 U OLIEHKA Pa3IMUHbIX TMIOTE3 MPOUCXOKICHUS
YEJI0BEKA.

Dxocucmembi

[Ipeamer u 3amaum KOJIOTHHU: YUEHHE 00 JKOJIOTHYECKHX (haKTopax, YUeHHE O COO0OIecTBax
OpraHu3MoB, yueHue o 6uocpepe.

Okosnorudeckue (HakTopbl, 0OCOOEHHOCTH UX BO3JAEHCTBHS. DKOJIOTHUECKas XapaKTepUCTUKA BUA.
[Tonsitne 00 sKoNOTMUecKuX cuctemax. llemm mmranus, Tpoduyeckne ypoBHH. broreomeHo3 kak
IKOCHUCTEMA.

buocdepa — rnobanpHas skocuctema. Yuenue B. WM. BepHanckoro o 6uocdepe. Posb KuBBIX
opranu3mMoB B Ouocdepe. bmomacca. buonormyeckuii KpyroBopoT (Ha mpuUMepe KpyroBopoTa
yraepona). OCHOBHbIE HampaBlieHUS BO3AEWCTBUs uyenoBeka Ha Ouocdepy. Tpanchopmanus
€CTECTBEHHBIX IKOJIOTHYECKUX crucTeM. OCOOEHHOCTH arpo3KOCUCTEM (arpoIeHO30B).

Hemoncmpayuu

Dkojnoruueckue (HakTopsl U UX BIUSHHE HA OPraHU3MBI.

MeXBUA0BbIE OTHOIICHHUS: Tapa3uTU3M, XUIIIHUYECTBO, KOHKYPEHIIHS, CUMOHO03. SIpyCHOCTh

pPacTUTEIBLHOTO COOOIIEeCTBA.

KpyrosopoT yriepona B 6uocdepe.

3amnoBeIHUKU U 3aKa3sHUKU Poccuu.

Ilpakmuueckue 3anamusn

CocraBiieHne cxeM Nepeauyr BEeIeCTB U SHEPruu (Lierel MUTaHus).

CpaBHuTENIbHAS XapaKTEPUCTUKA MPUPOIHBIX IKOCHCTEM U arpO3KOCHUCTEM CBOEH MECTHOCTH.

Pemenue skonoruueckux 3aaau.

AHanu3 ¥ olleHKa MOCJIECTBUI COOCTBEHHOM JIeATEIbHOCTH B OKPYKaIOLIEH cpefie, TI100aTbHbIX
HKOJIOTMUECKUX MPOOIIEM U IyTel UX pelieHusl.

IKcKypcuu

Muoroo06pasue Bu10B. Ce30HHbIE U3MEHEHUS B IPUPO/Ie (OKPECTHOCTH MPOoQecCcroHalIbHON
00pa3zoBaTeIbHON OpraHU3AIIHH ).

EcTtecTBeHHBIE 1 HCKYCCTBEHHBIE IKOCHUCTEMBI.

[IpumepHbIe TeMbl pedepaToB (IOKIAI0B), UHAUBHIYATbHBIX TPOSKTOB

- Matepusi, GopMbl ee IBUKEHHS U CYIIECTBOBAHMS.

- I1epBeIii pycckuii akageMuk M.B.JIomoHOCOB.

- MckyccTBO U Ipoliece No3HaHUs.

- ®u3KKa ¥ My3bIKaJIBHOE UCKYCCTBO.

- LIBeToMy3bIKa.

- ®u3uka B COBPEMEHHOM LIUPKE.

-Ousnyeckre METOIbl MCCIENOBAaHUSA IMaMATHUKOB HCTOPUH, apXUTEKTYpPbl U - IPOU3BEACHUU
HCKYCCTBA.

- HayuHo-TexHuueckuii mporpecc u mpooaemMbl SKOJIOTHUH.

- buotexHonorus u rennas nwxenepus — texroxorun XXI Bexa.

- HaHorexHosioruss Kak NIPUOPUTETHOE HANPABIECHUE PAa3BUTHUs HAyKd M IPOU3BOJACTBA B -

16



Poccuiickoit ®enepanumn.

- OxpaHa OKpy»Karolei cpeibl OT XMMHUECKOT0 3arpsi3HEHUS.

- PacTBOpPBI BOKpYT Hac.

- YcrpaHeHHe )KeCTKOCTH BOIbI HA TPOMBIIITIEHHBIX TIPEATPUATHSIX.

- Mctopust BO3HUKHOBEHUS U Pa3BUTHUS OPraHUUECKON XUMHUU.

- YTIIeBOJBI U UX POJIb B )KUBOW ITPUPO/IE.

- JKuphbl Kak MpOJYKT NUTaHUS U XUMHUYECKOE ChIpPhE.

- HexBaTka npo10BosIbCTBUS KaK rio00anbHas IpobiiemMa 4eJI0BEUYECTBA U IIYTH €€ PELLICHUSL.
- CpeacTBa rUTMEHbI HA OCHOBE KUCIIOPO/ICOIEPKALIUX OPTAHUYECKUX COEAMHEHUI.

- CUHTETHYECKHE MOIOLIUE CPEJICTBA: JOCTOMHCTBA U HEAOCTATKU.

- Jedbummr Oenka B TNHIIEBBIX MNPOAYKTaX MW €ro MPEOAOJIEHHE B paMKax TIIJIOOATbHOM
IIPOI0OBOJILCTBEHHOM IIPOIPAMMBI.

- B.U. Bepnazckuii u ero yuenue o ouocdepe.

- AcTopus u pa3BUTHE 3HAHNUHN O KIIETKE.

-Oxpyxarolas 4ejJoBeKa cpe/ia U €€ KOMIIOHEHTHI: pa3IMuHble B3IJIs/1bI HA OJIHY IPOOJeMy.
- [lonynsuus kak equHUIa OMO0JIOTHYECKON SBOJTIOLUH.

- [lonynsuus kak 3K0JI0ru4ecKast eIMHUIIA.

- CoBpeMEeHHbIE B3IJIsI/Ibl HA OMOJIOTMUECKYHO SBOJIIOLIUIO.

- CoBpeMEeHHbIE B3IJISI/Ibl HA IPOUCXO0KICHUE YeJIOBEKa: CTOJIKHOBEHNE MHEHHH.

- CoBpeMeHHbIE METO/IbI UCCIIEJOBAHUS KIIETKH.

- Cpenpl 0OMTaHUS OPraHU3MOB: IPUYHUHBI pa3HOOOpa3us.
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6. TEMATUYECKOE INTAHUPOBAHUE

I[Ipu  peamu3amum  cojepxkaHus  0oOmEeoOpa3oBaTeNbHOW  Y4eOHOW  JUCIHILIHHBI
«EctecTtBo3nanne» B mpexpenax ocBoeHus OIIOII CIIO na ©6a3e oOcCHOBHOTO 0OIIEro
o0pa3oBaHUs C MMOJyUYEHUEM CpeIHEro o01Iero oopazoBanus B npenenax ocsoenus [IICC3

MAaKCcUManbHas yueonas Hazpyska obyuarowuxcsa cocmasnsem: 162 uaca,

U3 HUX obA3amenvHas AYOUMOPHASL HAZPY3KA 00VHAIOWUXCA, BKIIOYAS NPAKMuYecKue

sanamus, — 108 uacos,
6HeayoOumopHas CaMoCTOsITeNIbHasE paboTa CTyIeHTOB — 54 yaca.

Cooeporcanue obyuenus Romwiecmeo
uacos
OU3UKA
AyoumopHnble 3anamus 48
BBenenne 1
Mexanuka 13
OCHOBBI MOJIEKYJISIPHON (PU3UKHU U TEPMOANHAMUKI 10
OCHOBBI 3JEKTPOIMHAMUKHA 14
Konebanust u BOJTHBI 4
DneMeHTbl KBAaHTOBOU (pr3UKH 4
Bcenennas u ee 3Boronyst 2
Ilpomescymounas ammecmayusi 6 hopme oughghepenyuposannozo 3avema
UTOI'O \ 48
XUMUA
AyoumopHnble 3auamus 30
Beeneunune 2
OO0uiasi 1 HeOpraHM4YecKasi XUMHUSA 16
OcHOBHbBIE IOHATHUS U 3aKOHBI XUMHUH 2
[Tepuoanueckuii 3akoH u [lepuoauueckas cucreMa XUMUYECKHUI 2JIEMEHTOB 2
.M. MennaeneeBa
Ctpoenue BemiecTpa 2
Bopna. PactBopsl 2
XUMUYECKUE PEaKIIH 2
Knaccudukanus HeopraHnueckux COeIMHEHUI U X CBOMCTBA 2
MerTaiibl 1 HEMETalIbl 4
Oprannyeckasi XumMust 8
OcHOBHBIE MOHATHUS OPTrAHUYECKON XUMHUH U TEOPHS CTPOCHUSI OPraHUIECKUX 5
COEIMHEHU I
YTrneBoaopoipl U X IPUPOIHBIE HCTOYHUKH 2
Kucnoponmoconepskaiiye opraHuuecKue CoeMHEHUS 2
A3zoTocoaepxalire oprannueckue coequHenus. [lommepst 2
XuMus U )KU3Hb 4
XUMUS U OPTaHU3M YelloBeKa 2
Xumus B ObITY 2
TEXHOJIOTUH, SKCKYPCUU U JIp.
IIpomesicymounas ammecmayus 8 hopme ouggepeHyuposanozo 3aiema
UTOI'O | 30
BUOJIOTUA
Ayoumopnvie 3anamus 37
buonorus — COBOKYIHOCTh HayK O JKUBOU Mpupoe. MeTo1bl HayIHOTO 4
MO3HAHUS B OMOJIOTHH
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Knerka 8
Opranusm 8
Bun 6
DKOCUCTEMBI 6
UTOIO 37
Ilpomescymounas ammecmayus 6 hopme oughgepenyuposanno2o 3aiema
BCEI'O | 115
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUYEBHOM JEATEJIbHOCTH

CTYJIEHTOB

Coaep:xanue
00y4eHust

XapaKkTepucTHKA OCHOBHBIX BUIOB JeSITEILHOCTH CTY/ICHTOB(HA YPOBHE Y4eOHBIX
aeicTBMiN)

OU3UKA

Beenenune

PasButue cnocoGHOCTEH SICHO M TOUHO U3J1araTh CBOM MBICIIH, JIOTHUECKH
00OCHOBBIBATH CBOIO TOUYKY 3pPEHHSI, BOCIPUHUMATD 1 aHAJM3UPOBATH MHEHUS
co0eceIHUKOB, MTPHU3HABAS MIPABO JIPYroro YelloBeKa Ha HHOE MHEHHUE.
[IpuBenenme MprMepOB BIMSHUS OTKPHITUH B (PU3MKE HA IPOTPECC B TEXHUKE U
TEXHOJIOTMU IIPOU3BOJICTBA

Mexanuxa

Kunemaruka

O3HakoMIIeHHE CO crtoco0aMK ONMCAHUST MEXaHUYIECKOTO JIBUKEHUS, OCHOBHOU
3a71a4eil MEXaHMKHU.

I/I3y‘-IeHI/Ie OCHOBHBIX (1)H3H‘-IGCKI/IX BCIIMYMH KUHEMATHUKU: ICPEMCIICHUA, CKOPOCTH,
YCKOpEHHUSL.

HabnroeHre OTHOCHTENFHOCTH MEXaHUYECKOTO JIBHKEHUSI.

®opMynupOBaHHE 3aKOHA CIIOKEHHSI CKOPOCTEH.

HccnenoBanne paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO IBIKEHMS (Ha IIpUMep
CBOOOTHOTO MaJIEHNS TEN) U PABHOMEPHOT'O IBIKEHUS TeJla TI0 OKPY>KHOCTH.
[Nonnmanue cMbICiIa OCHOBHBIX (DM3UUECKHX BEITMYMH, XapaKTEePU3YIOIINX
PAaBHOMEPHOC ABMIXCHHUEC TCJIA 110 OKPYXHOCTHU

JnHamuyka

[ToHuMaHue CMBICTIAa TaKUX (U3UYECKUX MOJeIEH, Kak MarephajbHas TodYKa,
VWHEepLHaJbHAas CHCTEMa OTCYETA.

N3mepenne macchl Tena pasMYHBIMHE crioco0amMu. M3mepeHne Cuil B3auMOJEHCTBHS
Tej.

Brruncnenvie 3HaueHUs YCKOPEHHS TEIT MO0 U3BECTHBIM 3HAUEHHSIM JIEHCTBYIOIINX CHIT
Y Macc Tell.

YMeHue pa3nuyaTh CUITy TSDKECTH U Bec Tena. OObsICHEHNE U TPUBECHHIE TPIMEPOB
SIBIICHVS] HEBECOMOCTH.

[TpuMeHeHne OCHOBHBIX MOHSTHH, (OPMYIT M 3aKOHOB TMHAMUKH K PEIICHUIO 3a]1a4.

3aKOHBI
COXpaHEeHHUS
B MEXaHUKE

OO0BbsAcHeHHE PEaKTHBHOTO IBMKEHISI HA OCHOBE 3aKOHA COXPAaHEHUS UMITYIIbCa.
IIpuMeHeHue 3aKOHA COXPAaHEHUS] UMITYJIbCa U1 BBIYMCIECHUS U3MEHEHU CKOPOCTEN
TeJ TIPH UX B3aUMOICHCTBUSX.

Brruncnenrie paOoThI CHIT M I3MEHEHUS] KHHETUYIECKON SHEPTHH Tea.

Brruncnenre moTeHIINaNbHOW SHEPTHH TNl B TPABUTAIIMOHHOM TIOJIE.
XapaKkTepuCTHKa MPOU3BOAUTEIHFHOCTH MAIUH M JBUTATENEH C HCIIOIb30BAHHUEM
TTOHSITAS MOIITHOCTH.

Oco6bl MONEKYAAPHOU DUSUKU U MEPMOOUHAMUKU

MonekynsipHas
(uzmka

DopMyIHPOBAHUE OCHOBHBIX MOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOpUU.
BeinonHenne 3KCrepuMeHTOB, CIyKaIluX

000CHOBaHUEM MOJIEKYISIPHO-KHHETHYECKO Teopuu. Habmogenne OpOyHOBCKOTO
IBUKEHUA U SIBICHUS MU Py3nn.

Omnpenenenre mapaMeTrpoB BELIECTBA B ra3000pa3sHOM COCTOSHUM HAa OCHOBaHWHU
YpaBHEHUS COCTOSIHUS UACAIBHOIO rasa.

[IpencraBnenne B Buae rpaduka H30XOpHOrO, M300aPHOTO U HM30TEPMHUYECKOTrO
mporeccoB. Berauciaenue cpeHell KHHETHYECKONH YHEPTUH

TETJIOBOTO ABMKEHHUSI MOJIEKYJI IT0 U3BECTHON TEMIIEpaType BEIIECTBaA.

M3MepeHne BIa)KHOCTH BO3/AyXa

TepmoauHaMuka

BKCHepI/IMeHTaHBHOG HUCCICAOBAHHEC TCIIJIOBBIX CBOMCTB BCIICCTBA.

Pacuer komnuectBa TCIJIOTHI, H606XO,I[I/IMOFO T OCYHICCTBJICHHUS  ITpoHecca
OpeBpalncHus BEIIECTBA U3 OJHOT'O arpe€raTHoro COCTOsIHUA B APYyroe.

Pacuer m3meHeHHs BHYTpeHHCﬁ OHEprun T, pa6OTLI " NCpCAAaHHOro KOJINMYCCTBA
TCIUIOTBI HAa OCHOBAHHWHU NICPBOI'0 3aKOHA TCPMOJUHAMUKHU.

OObBsACHEHHE MNPUHIUIIOB HeﬁCTBHH TCIIJIOBBIX MallliMH

Ocrosbl 3]Z€Kmp0()uH(lMMKM
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DNeKTpocTaThKa

Brlunciienne cuit B3auMOAEHCTBHS TOUYEUHBIX IIEKTPUUECKHUX 3apsA0B.
Brrunciienne HanpsHKEHHOCTH U MMOTEHIAANA DJIEKTPUYECKOr 0 TOJIsL OIHOTO U
HECKOJIBKMX TOUEUYHBIX 3apsI/IOB.

M3mMepenune pa3HOCTH MOTEHUATIOB.

IIpuBenenne npuMepoB NPOBOJHUKOB, TUIJIEKTPUKOB U KOHAEHCATOPOB.
HaGiroieHue ABICHUS 3JIEKTPOCTATUYECKON MHIYKIIUH U SIBJICHUS MTOJIIPU3AI[UH
JIMAJIEKTPUKA, HAXOJIAIIEroCs B 3JIEKTPUYECKOM MOJI€

IlocTostHHEIN TOK

N3mepenne MouHOCTH 3neKTpudeckoro Toka. Msmepenue 9/1C u BHyTpeHHET 0
COIIPOTUBJICHUSA UCTOYHHKA TOKA.

C60p 1 UCHBITAHUC BJICKTPUUICCKUX HCHGI\/'I C pa3jiM4HbIM COCIUHCHUEM IIPOBOJHUKOB,
pacuer ux napameTpoB.

MarxautHoe 1ose

HaGuroieHue AelicTBUS MATHUTHOT'O TOJIS Ha MTPOBOIHUK C TOKOM, KAPTUHOK
MarHuTHBIX TTOJIEH.

DopMynIrpoBaHUE MPABIIIA JIEBOM PYKH JJIs ONIPEACIICHUS HATPABICHUS CHIIBI AMITepa.
Brruucnenue cui, AEHCTBYIONMUX HA MPOBOJHUK C TOKOM B MATHUTHOM IIOJIE,
O0BSICHEHUE TIPUHITUIIA ISHCTBHSI 3JICKTPOBUTATEIS.

HccnenoBanue sIBJICHUS DICKTPOMArHUTHOW HHIYKIIUH

Konebanus u 6onnwi

Mexannueckue
KOJIeOaHUA U BOIH

[IpuBenenne mpumepoB KoneOaTENbHBIX ABM)XKEHWH. MccnenoBaHne 3aBHCHMOCTH
nepuoja KojaeOaHuii MaTeMaTHYECKOr0 MasiTHAKA OT €r0 JUTUHBI, MacChl U aMIUTUTYIbI
KoJIeOaHui.

Onpenenenre yCKOPEHUS

CBOOOTHOTO MAJEHHUS C TOMOIIBI0 MATEMAaTHIECKOT0 MaATHUKA.

HaGuroieHue konebaHuii 3Bydaliero Tea.

[IpuBenenmne 3HaYEHNS CKOPOCTH PACIIPOCTPAHEHUS 3BYKa B PA3IMYHBIX CPEax.
YMeHue o0bSICHATh UCIIOIb30BAHUE YIbTPa3ByKa B MEUIIMHE

DJeKTpoMar-
HHATHEIE
KOJIEOaHUS U
BOJIHEI

HaGumonenne ocuuuiorpaMmM rapMOHHYECKUX KOeOaHUi CHUIIBI TOKA B LIETH.
OOBsCHEHHE TIPEBPAIICHUS YHEPTHH B HICATLHOM KOJIeOaTeIbHOM KOHTYPE.
W3ydenue ycTpoicTBa M MPUHLIKIIA ACHCTBHS TpaHCchopmaropa.

AHanu3 cXeMbl Mepefadu dJIEKTPOIHEPTUU Ha OONBIITNE PACCTOSHUS.

[IpuBenenne npruMepoB BUOB PAJHOCBS3H. 3HAKOMCTBO C YCTPOUCTBAMH, BXOSIIUMHU
B CHCTEMY PaJIHOCBS3H.

O6cyxenre 0coOeHHOCTEH pacpOCTPaHEHHS PaIFOBOJH.

CBeTOBBIE BOJIHBI

[IpumeHenne Ha MPaKTHKE 3aKOHOB OTPaYKEHHSI M TTPEJIOMIICHHUS CBETA MPH PEIIeHUN
3a/1ad.

Habmonenne sBiienns mudpakiiiy U TACIICPCHH CBETA.

YMeHwue cTponuTh H300paXKeHwsl TPEIMETOB, TAaBAEMbIE JTMH3aMH.

Pacuer onTuueckoil CHIIbl JIMH3BI

Dnemenmol K8AHMOBOU DUIUKU

KBaHnToBEBIE
CBOMCTBA CBETa

HaGmonenne doroanexkrpudeckoro 3¢dexra. Pacder MakcMMaIbHON KHHETHYECKON
SHEPTHH AIEKTPOHOB ITpH (oTodddexre

dusnka aToma

®opmynmupoBanne noctynatoB bopa. HaOmioneHne nuHERYaToro u HEMpephIBHOTO
CIIEKTPOB.

Pacuer yacToThl U ATMHBI BOJTHBI HCITYCKAEMOI'0 CBETA MPH IIEPEXO0IE aTOMA U3 OAHOTO
CTaLlMOHAPHOI'O COCTOSIHUSA B APYTOE.

OObsicHeHH e NPUHIMIIA JEHCTBHS Jlazepa

dusnka
ATOMHOTO SIJTpa
74
3JIEMEHTapHBIX
YaCTHI]

Habmonenne tpexoB anbga-yactun B kamepe Buibcona. Perucrpaums suepHbIx
U3Iy4YeHUIl ¢ momoleio cuerdnka ['eiirepa. Pacuer sHepruu CBsI3M aTOMHBIX SAEP.
[lonumaHre LIEHHOCTM Hay4yHOTrO MO3HAaHUS MUpPa HE BOOOIIE Ui YEIOBEYeCTBA B
LEeIoM, a sl KaXA0ro OOydaloIlerocsi JMYHO, LEHHOCTH OBJaJEHHs METOI0M
HAay4HOTrO TIO3HAHMA Uil JOCTMXKEHHMsI Ycliexa B JIIOOOM BHIE NPaKTHYECKOH
JIeATEIbHOCTH

Bcenennas u ee 260JII0YUA

Crpoenue u pas-
ButHe Beenennoi

OOBsicHeHHE MOJIENU pacImpstonielics BeeneHHoi

[Ipoucxoxnenue

Ha6J’IIO,Z[eHI/Ie 3BE31, .HYHLI U IIJIAHET B TCJICCKOII. Ha6n}0;[eHHe COJIHCYHBIX ITATCH C
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Comueynon

IIOMOIIBIO TCJICCKOIIA

CUCTEMBI
XUMUs
PackpsITre BKIIaJja XMMUYECKON KAPTUHBI MUpA B €UHYIO €CTECTBEHHOHAYUYHYIO
Bsenenue KapTUHY MUpa.
XapaKTepuCeTHKa XUMHHU KaK MPOU3BOAUTEILHON CHUIIBI OOIIECTBA.
YMenue JaTb ONpPEACIICHUE U OIICPUPOBATH CICAYIOINMMU XUMHUYCCKUMU TMOHATHAMMU!
«BEILIECTBOY», «XUMUUYECKUN JIEMEHT, «aTOM», «MOJIEKYJIa», «OTHOCUTEIbHbBIE aTOMHAs
U MOJIEKYJISIDHAs. MAacChl», «UOH», «AJIOTPOIHSD, «U30TOINbDY, «XUMUYECKAsl CBS3bY,
Baxneiinme «QIIEKTPOOTPULIATENIBHOCTDY,  «BAJICHTHOCTBY», «CTEIIEHb  OKHUCICHUS», «MOJIbY,
XUMHUYE- «MOJISIpHAsi Maccay, «MOJSPHBIH 00BeM Tra3000pa3HBIX BEIECTB», «BEIIECTBA
CKHE IIOHATH | MOJIEKYJISIDHOIO M HEMOJIEKYJSIPHOTO CTPOEHUSD», «PAaCTBOPBI», <QIEKTPOJIUT W

HEAIEKTPOJIUTY, «DJIEKTPOIUTUYECKAs AUCCOLUALUS), «OKHCIUTEIb U BOCCTaHOBU-
TeNlb», «OKHCJIEHHE M BOCCTAHOBJIEHHE», «CKOPOCTh XUMHYECKOH pEaKIUu», «XHUMHH
YEeCKOE PABHOBECHEY, «YTIIEPOTHBIN CKeneTy, «YHKIMOHANbHAS TPYIINay, KU30MEPHUsD).

OCHOBHEIE
3aKOHBI
XUMHUHN

PackpeiTre Gu3ndyeckoro cMpiciia CUMBOIUKU [lepronnyeckoil TaOIHMIbI XUMHUYECKUX
anemenToB JI.M.MenneneeBa (HOMepOB 3JIeMEHTa, TIeproa, TPYIIbI) U YyCTAHOBJIEHHUE
IIPUYMHHO-CIIECTBEHHOM CBSI3M MEXJy CTPOCHMEM aroMa U 3aKOHOMEPHOCTSIMU
M3MEHEHUS CBOWCTB AJIEMEHTOB U 00pPa30BaHHBIX UMH BEUIECTB B MEPHOAAX U TPYIIaX.
XapaKTepUCTUKA JIEMEHTOB MaJIbIX IIEPUOAOB IO UX MOJOXKEHUIO0 B Ileproauueckoit
cucreme [I..Menneneesa

OcCHOBHBIE
TECOPHH
XUMHAHA

YcraHoBieHHe 3aBUCHMOCTH CBOMCTB XHMHYECKHX BE€OIECTB OT CTPOCHHA aTOMOB
00pa3yIoNMX UX XUMHUIECKIX JJIEMEHTOB.

XapaKkTepuCTUKa BaXKHEUIINX THUIIOB XMMHUYECKUX CBA3€H M OTHOCUTEIBHOCTH ITOM
THUIIOJIOTUH. O6’L$ICH€HI/IC 3aBHCHUMOCTH CBOMCTB BE€OIECTB OT UX COCTaBa U CTPOCHHUA
KPUCTAJUIMYECKUX PELIETOK.

DopMyJIMPOBAaHUE OCHOBHBIX MOJIO0XKEHUN TEOPUU 3IEKTPOIUTHUECKON JUCCOLHUALNN U
XapaKTEpUCTHKA B CBETE€ 3TOM TEOPHUM CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COEIVHEHHH.

@OopMyJIpPOBAHUE OCHOBHBIX  IIOJOKEHUH TEOPUM  XMMHYECKOIO  CTPOCHUSA
OpPraHUYeCKUX COCIMHEHUH W XapaKTepUCTHKa B CBETE 3TOW TEOPUU CBOWCTB
BAKHEHIIUX NPEACTABUTENECH OCHOBHBIX KJIACCOB OPraHUYECKUX COCAMHEHUI

Bakueiimme
BEIIECTBA
Y MaTepHabl

XapaKTepuCTHKa CTPOSHHSI aTOMOB M KPHUCTAJUIOB M HA 3TOH OCHOBE — OOIIINX
(hm3HUECKIX U XUMUYECKUX CBOMCTB METAJLIOB U HEMETAJLIOB.

XapaKTepuCTUKa COCTaBa, CTPOEHUS], CBOWCTB, OJYYEHHUS U IPUMEHEHU € BaKHEUIINX
HEMETaJIIOB.

XapaKTepuCTHKa COCTaBa, CTPOCHHS M OOIINX CBOWMCTB BaKHEHIIINX KIIACCOB
HEOPTaHWYECKIX COCIIMHEHUH.

OnucaHue cocTaBa M CBOWCTB Ba)XHEHMIUX MPEICTABUTENCH OPraHUYECKUX COEIU -
HEHUil: MeTaHoJa M 3TAaHOJA, CIOXKHBIX d(QHUPOB, KUPOB, MBUI, KaPOOHOBBIX KHCIOT
(YKCyCHOH ~ KHCIOTBI), MOHOCaxXapuaoB (TJIFOKO3BI), JUCAXapuIoB (Caxaposbl),
IONTMCaxapuIoB (Kpaxmaia U IEeJUTF0IO3bI), aMHHOKHUCIIOT, OETKOB, HCKYCCTBEHHBIX U
CHHTETUIECKUX TTOJNMEPOB

XHUMHUYECKAN
SI3BIK
¥ CUMBOJIVKA

Hcnons3oBanue B yueOHON 1 MTPO(hECCHOHANBHOM IESITeThHOCTH

XMMHUYECKUX TEPMUHOB U CHMBOJIUKH.

HaspIBaHME H3y4eHHBIX BEIIECTB M0 TPUBUAIIBHOW HITH MEKTyHAPOIHON
HOMEHKJIATYpe M OTPa’KeHUE COCTaBa ITUX COCAMHEHUH C TOMOIIBI0 XMMUYECKUX
thopmym.

OTtpakeHre XUMHUYECKUX MTPOLIECCOB C IOMOIIBIO YPAaBHEHUH XMMHYECKUX PEAKIUI

XumMmuueckue OOBscHeHNE CYITHOCTH XMMHYECKUX TporieccoB. Kiaccupukanus XuMHIecKux
peaxun peaxIuii Mo pa3IudHbIM IPU3HAKAM
N BreimonHeHre XMMHUYECKOrO IKCIEPUMEHTa B TOJIHOM COOTBETCTBHH C IPaBHIIAMHU

XHAMHUYECKUAN

TEXHUKHA O€30I1aCHOCTH.
AKCHEPUMEHT

HaGumroienne, pukcUpoBaHue U OMMCAHNE PE3YIHTATOB IPOBEICHHOIO IKCIIEPUMEHTA
Xumuueckast [IpoBeneHre cCaMOCTOSATENEHOTO ITOMCKA XUMHUYECKOW HH(OPMAIINH C HCIIOJIh30BaHUEM
rHpOopMaLUS Pa3TUYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3IaHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX,

22



pecypcoB MHTepHETa); HUCIIOIB30BaHNE KOMITBIOTEPHBIX TEXHOJIOTHIA JIIsi 00paOOTKU U
repeaady XUMUIECKONH MH(POPMALIUHU U €€ IPEACTABIICHUS B Pa3IMYHbBIX (hopMax

[IpodunsHoe 1

OObsicHeHHE XMUMHYECKUX SBICHHN, MPOUCXOMIIIMX B NpUpone, OBITY W Ha
IIPOHU3BOJICTBE.

ColumroeHre mpaBIl 3KOJIOTHYECKH TPaMOTHOTO TIOBEICHHSI B OKpY)KaIolIel cpere.

OneHka BJIMAHUS XMMHYECKOTO 3arps3HEHHs OKpYy)Karollled cpenbl Ha OpraHu3M

npodheCCUOHATBH
o spagmoe | 1EVIOBEKA U JIPYTHE KUBBIC OPTaHU3MbL.
coTepKanHe CoOmtofieHre mpaBuil 0€30MacHOr0 OOpAIICHUS C TOPHOYUMH W TOKCHYHBIMU
BEIIECTBAMU, JIA0OPATOPHBIM 000PYIOBAaHUEM.
Kpurtudeckasi olieHKa JOCTOBEPHOCTH XMMUYECKOH HH(pOpPMAIMH, MOCTYIAIOIEH W3
Pa3HbIX KCTOYHUKOB
BUOJIOI'UsA
Buonorus — 3HaKOMCTBO C 00BEKTaMH U3Y4EHUS! OMOJIOTHH.
COBOKYITHOCTh BeisiBienne ponu OHONOrMU B POPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOU
HayK O JKUBOMW| KaPTUHBI MUPA U MPAKTHYECKOH AEATENbHOCTH JIIOEH
npupone.  Mero-
JIbl HAy4YHOI'O
IIO3HAaHUA B
OuoIOTHH
3HAKOMCTBO C KJIIETOYHON TEOpHEel CTPOEHUST OPTaHU3MOB.
[lomyuenue mpencraBieHrs O POIM OPTaHUYECKHX M HEOPTaHWYECKHUX BEMIECTB B
Kierka KIIETKE.
3HaHNEe CTPOEHUS KJIETOK IO Pe3yIbTaTaM padOThI CO CBETOBBIM MHUKPOCKOIIOM.
YMeHre OnuChIBATH MHUKPOIIpENaparsl KIETOK PACTEHUH. YMEHUE CPAaBHUBATH
CTPOCHUE KIICTOK paCTeHI/Iﬁ 1 )KMBOTHBIX 1O T'OTOBBIM MHUKpOIpEIiapaTam
3HaHWE OCHOBHBIX CIIOCOOOB Pa3MHOXXEHHS OpPTaHM3MOB, CTaJMii OHTOT€HE3a Ha
MIPUMEPE YEITOBEKA.
3HaHWe IPUYHH, BRI3BIBAIONINX HAPYIIIEHNS B PAa3BUTHHA OPTaHU3MOB.
Opraamm YMeHue MoNb30BaThCAd T€HETUYECKOW TEPMHUHOJIOTHEH M CUMBOJIMKOM, peliaTh
MpOCTENIINE TEHETUYECKUE 3a/1aUU.
3HaHne ocoOeHHOCTEH HacleJACTBEHHOW W HEHACTEICTBEHHOH M3MEHUYMBOCTH M HX
OHMOJIOrMYECKON PONH B IBOJIOLIMH YKHBOTO
YMeHre aHaau3UpoBaTh U OLEHUBATH PA3IMYHbIE TMIIOTE3bl IPOUCXOXKACHUS KU3HU
Ha 3emure.
YMeHne MpOBOAWTH OIMCaHHE OCO0eH OJHOrO BHAA IO MOPQOIOTHIECKOMY
KPUTEPHIO.

Bug PazButHe cnocoOHOCTEl SICHO W TOYHO W3JIAraTh CBOW MBICTH, JIOTHYECKH
00OCHOBBIBaTh CBOIO TOYKY 3pEHHS, BOCIPHHUMATP W aHAJN3UPOBATh MHEHHA
co0eceTHUKOB, MPU3HABAS IIPABO IPYTOro YelloBeKa Ha HHOE MHEHUE.

YMeHue J0Ka3pIBaTh POACTBO YEIOBEKa M MIIEKOMUTAIOIINX, OOIIHOCTh U PABEHCTBO

YEIOBEYECKUX Pac

3HaHWE OCHOBHBIX HKOJIOTHIECKUX (PAKTOPOB M UX BIUSHIS HA OPTaHHU3MBL

3HaHWE OTIMYUTENHHBIX TPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB — arpOdIKOCHCTEM.

[Tomyuenne npencTaBieHns 0 CXeMe IKOCUCTEMBI Ha TIpuMepe Orocgepsl.

HJemoHCTpanuss yMEHHMS TOCTAHOBKHA LENEH  JIEITENbHOCTH, IUIAHHUPOBAHUE
KOCHCTEMBL COOCTBEHHOH JEATENhbHOCTH ISl JOCTH)KEHUS ITOCTABIICHHBIX II€Iel, MpEeNBUICHIS

BO3MOXHBIX PE3yJIbTaTOB 3THX JICHCTBUHN, OpraHM3alii CAMOKOHTPOJS M OIICHKU
MOJMYYECHHBIX PE3YJIbTATOR.

OOydenune COONIOACHUIO TPABUI TIOBEACHUS B MIPHUPOJIE, OEPEKHOMY OTHOIIEHUIO K
OnosornyeckuM oOBeKTaM (pacTeHUSIM W JKMBOTHBIM M WX COOOIIecTBaM) M MX
OXpaHe
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8. YU EBHO-METOINYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIIEYEHUME ITPOTPAMMBI YYEBHOMN JUCHUTIIINHBI
«ECTECTBO3HAHUE»

OcBoenne mporpamMMmbl  y4eOHOW  AMCHUIUIMHBI ~ «EcTeCTBO3HAaHWE»  MPOXOAWT B
npodeccHoHAIbHON ~ 00pa3oBaTebHONW  OpraHHW3alliH, pPeAM3YIoNIe  00pa30BaTEIbHYIO
nporpaMMmy cpeanero oOmero ooOpaszoBanus B mpenenax ocBoeHus OIIOII CIIO na 6Gaze
OCHOBHOTO o00mmiero o0Opa3oBaHHs, y4eOHBIX KAaOWMHETOB IO (H3WKe, XUMHH, OHOJIOTHH, B
KOTOPBIX MMeeTcsi CBOOOIHBIN mocTyll B MIHTEpHET BO BpeMsi y4eOHOTO 3aHATHS U B IEPHOM
BHEY4YEOHOM JIeITEeTHbHOCTH 00yJarOIIuXCSI.

B cocrtaB kaOuHETOB M0 (U3MKE, XUMUHU, OUOJIOTHH BXOIAT JAOOPATOpPHH C JIAOOPAHTCKOM
KOMHAaTOM.

[lomemienns kaOuHeToB (U3MKHM, XUMHM M OWOJIOTMM YAOBJIETBOPSIOT TpeOOBaHUIM
CanurtapHo-anuemMuosiornyeckux npasuil U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHBI THUIIOBBIM 00OpYJOBAHMEM, YKa3aHHBIM B HACTOSIIIUX TPEOOBAHUSAX, B TOM YHCIE
CHEeMATM3UpPOBAaHHON y4eOHONM MeOenpl0 U CpeacTBaMu OOy4deHHs, JOCTaTOYHBIMHU JJIst
BBINIOJIHEHUSI TpeOOBaHMM K YpPOBHIO MNOAroToBKM oOyuaromuxcd. (IluceMo Munucrepcrsa
obpazoBanusi u Hayku P® ot 24.11.2011 Ne MJI-1552/03 «OO6 ocHamieHuu
00111€00pa30BaTENBHBIX YIPEIKICHUN YIeOHBIM U yueOHO-1a00paTOPHBIM 000PYI0BAaHUEM. )

B kaOwHeTax ecTh MYIbTUMEIUHHOE 000pYIOBaHHE, MOCPEICTBOM KOTOPOTO YYAaCTHUKU
00pa30oBaTEeNLHOTO MpOIlecca MOTYT TPOCMATPHUBATh BU3YAIbHYIO WH(POpPMAIHIO IO (PH3HKE,
CO3/1aBaTh NMPE3CHTALNH, BUICOMATEPHAIIBI U T.I1.

B cocTtaB yueOHO-METOMYECKOTO M MaTepHATbHO-TEXHHYECKOTO O0ECTICUeHHS MPOTPaMMBbI
yueOHOM nucuuruiniel «EcTecTBO3HaHKE)» BXOJAT:

- MHOTO(YHKIIMOHATBHBIN KOMITIEKC MPEenoaaBaTeis;

- HarJsAgHbIe MOCOOMs (KOMIUIEKTH y4EOHBIX TAOJHII, MJIAKaTOB, MOPTPETHI BBIAAIOIITUXCS

YYEHBIX B 00JIACTH €CTECTBO3HAHMS U T.I1.);

- UH(POPMAITMOHHO-KOMMYHHUKAIIIOHHBIE CPEICTBA;

- 9KpaHHO-3BYKOBBIC ITOCOOUS;

- KOMIUIEKT 3JICKTPOCHAOKEHNSI KAOMHETOB;

- TEXHUYECKHUE CPe/ICTBA O0YUCHHUS;

- IEMOHCTpaIlMOHHOE 000pynoBaHue (00IIero Ha3HAYCHUS U TeMaTHYeCKUue HabOPhI);

- maboparopHoe 000opyoBaHue (00IEro Ha3HAYCHHS M TEeMAaTHYECKUE HAOOPBI, B TOM YHCIIC

JUI IOCTAHOBKH JIEMOHCTPAIIIOHHOTO M YYEHUYECKOTO SKCIIEPUMEHTA, PEAKTUBBI);

- CTaTH4YecKue, JWHAMUYECKUE, NEMOHCTpAllMOHHBbIE U pa3JaTO4YHble MOJENH, BKIOYas

HaTypaJibHbIE OOBEKTHI;

- BCIIOMOTaTelbHOE 000PYA0BAHUE;

- KOMIUIEKT TEXHHUYECKOH JOKYMEHTAIlUU, B TOM YHCIIE AacopTa Ha CPeJICTBA OOyUeHHUS, -

WHCTPYKIMU MO UX MCTIOIH30BAHUIO U TEXHUKE 0€30MacHOCTH;

- OubnmmuoTeyHbId GoH.

B OuGnuoreunsiii ¢oHA BXOAAT Y4eOHHKH, ydeOHO-meroauueckue KoMmiuiekTsl (YMK),
o0ecrieyrBaroOIIUe OCBOCHUE YIeOHOU MUCIHMILIHHBI «EcTecTBO3HAHKEY», PEKOMEHIOBAHHBIC MIJIH
JOTYIIEHHBIE JJIS UCHOJB30BaHUS B MPO(EecCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3AIUSX,
peau3yronmx 00pa3oBaTeNbHYI0 NPOrpaMMy CpeaHEero oOImero oOpa3oBaHUS B TMpenenax
ocoenus OIIOII CIIO B mpenenax ocsoenus HIICC3..

bubnunoreunsiit GoHA MOKET OBITH JOMONHIETCA (PU3NIECKUMH HIIMKIONEAUSIMH, aTiIacaMH,
CIIOBApsIMHU, CIPABOYHHUKAMH 1O (PU3HMKE, XUMUHU, OMOJIOTUH, HAYYHOW W HAYYHO-TIOMYISPHOM
JTUTEPATypPOH €CTECTBEHHO-HAYYHOTO COACPKAHHUSL.

B mporecce ocBoeHMsI TporpaMMbl y4eOHOW AUCHUIUIMHBI «ECTeCTBO3HAHWE)» CTYICHTHI
JOJKHBI UMETh BO3MOXKHOCTBH JIOCTYMa K JJEKTPOHHBIM y4eOHBIM MaTepuaiaM IO eCTECTBO
3HAHWIO, BKIOYas (PU3UKY, XUMHIO, OMOJOTHIO, UMEIOIIUMCS B CBOOOJHOM JOCTYyIlE B CETH
NuTepHeT (3MEeKTPOHHBIM KHUTAM, TPaKTUKyMaM, TectaM, Matepuanam EI'D u np.).
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9. UCITIOJIB3YEMAS JIMTEPATYPA

[ns ctyneHToB

benses /[.K., Joimwuy .M., Ky3neyosa JI.H. u op. buonorus (6a3oBsiii ypoBens). 10 kiacc.

— M., 2020.

benses /J[.K., Joimwuy .M., Bopooun I1.M. u op. buonorus (6a3oBsiii ypoBenb). 11 kiacc. —

M., 2020.

T'abpuensn O.C., Ocmpoymos H.I'. Xumust nns npodeccuii U CrenuaibHOCTEH CONMATBHO-
HSKOHOMHYECKOTO M TYMAaHHUTAapHOTO Mpoduiiei: ydeOHUK JUIs CTYA. YYpEeKIeHHU cpen. mpod.
obpazoBanusi. — M., 2020.

T'abpuensn O.C. Xumus. [Ipaktukym: yue6. mocodue. — M., 2020.

T'abpuensan O.C. u 0p. Xumus. TecTsl, 331241 ¥ yIpakHeHUs: yueo. mocobdue. — M., 2019.

T'abpuensn O.C. Xumus. [Tocobue mis noarorosku k EI'D: yue6. mocodue. — M., 2018.

Enxuna JI1.B. buonorus. Bech mKoNBHBINA Kypc B Tabmuax. — M., 2019.

Epoxun FO.M. Xumus: 3agauu U yrnpaxHeHus: yued. mocodue s CTyA. YUYPEKICHUU Cpell.
npo@. obpazoBanus. — M., 2019.

Epoxun FO.M. CO0OpHUK TECTOBBIX 33JaHUN M0 XUMUU: y4eO. mocodue /id CTy/. YIpexaeHUN
cpen. mpod. odpazoBanus. — M., 2019.

Koncmaumunos B.M., Pezanos A.I'., @adeesa E.O. buonorus: yaeOHUK 17151 CTY/I.

yupexxaeHui cpes. npod. oopasosanus / mox pen. B.M.Koncrantunosa. — M., 2018.

Hemuenxo K.O. ®usnka B cxemax u tTabmumax. — M., 2019.

Camotinenxo I1.M. ®uzuka s mpodeccuii U CenUaTbHOCTENH CONMATBHO-IKOHOMUYECKOTO U
T'YMaHUTAPHOTO MPOQHICH: ydeOHUK IS CTYA. yUpekaeHui cpea. mpod. obpazoBanus. — M.,
2018.

Camotinenxo I1.1. CoopHUK 331249 110 Pu3nKe sl MpodecCuil U CIeHAIbHOCTEH COIMAIBHO-
SKOHOMHYECKOTO M TyMaHUTapHOTo mpoduiei: yded. mocodue s CTyA. YUPEKICHUH Cpes.
npod. o6pazoBanus. — M., 2018.

XUMHUS: JIEKTPOHHBIN yaeOHO-MeToqnIecKuii komiieke. — M., 2018.

s mpenoaaBatenei

®denepanpublit 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit deneparum.

[Ipuka3z MunucrepcTBa oopazoBanus U Hayku PD ot 17.05.2012 Ne 413 «O06 yTBEep)acHUU

(henepanbHOrO rocy1apCTBEHHOTO 00Pa30BaTENFHOTO CTaHAAPTA CPEIHEro (TIOJIHOT0) 001Iero

00pa3zoBaHUM.

[Ipuka3 MunucrepctBa oOpazoBanus u Hayku P®D ot 29.12.2014 Neo 1645 «O BHeceHuu
m3menenuii B Ilpukaz MunuctepctBa oOpasoBanuss u Hayku Poccuiickoit ®enepauuu OT
17.05.2012 Ne 413 “O0 yrBepxkaeHuHu (QeneparbHOT0 TOCYAAPCTBEHHOTO 00pPa30BaTEIBLHOIO
CTaHJapTa CpeaHero (MOJHOTOo) 00IIero 00pa3oBaHus .

[Tucemo JlemaprameHnTa rocyJapCTBEHHON MOJUTHKU B cepe MOATOTOBKH pabo4yuX KaapoB U
JIIO MunucrepctBa obpazoBanus U Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenpanuu 1o
OpraHu3alli  MOJY4YeHHUs cpenHero oomiero oOpa3oBaHMs B TpeAenax  OCBOEHUS
00pa3oBaTeNIbHBIX MPOTrpaMM CpeAHEro npodeccruoHanbHOro o0pa3oBaHHs Ha 0a3e OCHOBHOTO
oOmiero oOpa3oBaHus ¢ yueToM TpeOoBaHUM (enepantbHbIX TOCYyJapCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJAPTOB M TMOJydyaeMOH Mpoeccur WM CHEeIHAIbHOCTH CpelHEero MpogeccnoHaIbHOTO
o0Opa3oBaHU.

Camotinenxo I1.1. Teopust u MeTouKka o0yueHus ¢pusuke: yuel. mocoOue uis npenoaaBaresei
ccy3oB. — M., 2018.

Hnoun B.A., Kyopssyes B.B. Ucropus u metononorus ¢puzuku. — M., 2019.

TI'abpuenan O.C., Jlvicoga I'.I". XuMus: KHUTA JJIs MIpeniogaBaTesis: yueoMeTo 1. mocooue. —
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M., 20109.
buonorus: B 2 1. / nox pen. H.B.fpeiruna. — M., 2018, 2019.

buonorus. PykoBoacTBo K npaktudeckum 3ansatusm / nox pen. B.B.Mapkunoii. — M., 2019.

HNHurepreT-pecypcesl

www.class-fizika.nard.ru («Kiacc!nast mocka ayist 110003HaTEIbHBIXY ). WWW.physiks.nad/ru
(«Pu3rKa B aHUMaLIUAX» ).

www.interneturok.ru («Bumeoypoku 1o npeamMeram MKOJIbHOW POrPaMMBbI»).
www.chemistry-chemists.com/index.html (anexTpoHHbI# )xypHAT « XUMHUKA U XUMHUSD)).
www.pvg.mk.ru (onmumnuana «I[lokopu BopoObeBbl TopbD»).

www.hemi.wallst.ru («Xumus. O6pa3oBaTeNbHBII CAUT TS HIKOJTBHUKOB).
www.alhimikov.net (O6pa3oBartenbHbIi CallT I IIKOJIBHUKOB). WWW.Chem.msu.su
(DOnexTponHas OMOTMOTEKA IO XUMHH).

www.hvsh.ru (kypaan «Xumus B IIKOJIEY).

WWW.hij.ru (kypHam«XuMust 1 )KU3HBY).

www.biology.asvu.ru (Bcs 6uonorus. CoBpeMeHHast OHOJIOTHS, CTaThH, HOBOCTH,
OnbIMoTEKA).

www.window.edu.ru/window (Eauroe 0KHO 10CTymma K 00pa3oBaTeIbHBIM pecypcam
WuTepuera no Guosorum).
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