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COIEPKAHHUE JIEKTUBHOI'O KYPCA
7 KIIACC

I'nasa 1. IlpeaMer XMMHHU W METOAbI €€ MU3yYECHUSA

HpCI[MCT XUMHUH. 3HAYCHHE XUMUM B KU3HU COBPECMCHHOI'O YCJIOBCKA. Tena u
BCIICCTBA. CBoiicTBa BCIICCTB. HpI/IMeHCHI/IC BCIICCTB HA OCHOBC HUX CBOMCTB.

ﬂBJ’IeHI/Iﬂ, MpoucCxoadAmuc € BCIICCTBAMM. dusznyeckue SBJICHUS M XHUMHYECKHE
pCaKkuunu. Bemecma, Y4aCTBYIOIIHC B PCAKIIUU: UCXOAHBIC BCIICCTBA U ITPOAYKTBI PCAKITUU.
HpHSHaKI/I XUMHUYCCKHUX peaKHI/IfIl HN3MCHCHUC IIBCTA, BBINIAICHUC UJIN PACTBOPCHUC OCAJIKa,
BBIACJIICHHUC I'a3a, BbIACJIICHUEC HUJIN ITOTJIOMICHUC TCIIJIOTHI U CBETA, ITIOABJICHUC 3allaxa.

HaOnronenne u 3KCrepuMEHT B XUMUU. M3ydeHue MiaMeHUu CBEYM U CHUPTOBKH.
['umotesa u BeiBOA. OdopMIleHHE PE3yIhTATOB SKCIICPUMEHTA.

[Ipaktrueckass pabora. 3HAKOMCTBO C JlabopaTOpHbIM oOopymoBanuem. [lpaBuna
TEXHUKU 0€301aCHOCTH Mpu paboTe B kabuHeTe (J1abopaTopuu) XUMUHU.

HemoHctpanuu. Bugeodparmentsl u cnaiiapl «Eruner — poauHa XUMHNY.
Komekuust CTEKIIHHON XUMHUYECKOW TocyAbl. Koneknusa u3nenuil u3 aaiOMUAHUS U €T0
cruiaBoB. [losyueHue yriekuciaoro raza v €ro B3auMOICHCTBUE C U3BECTKOBOM BOJOM.
B3anmoneiicTBue pacTBopa NUINEBOM COABI C YKCYCHOM KHCIOTOW. B3ammoneinictBue
PacTBOPOB MEIHOI'0 KyIOpOCa U HaaTbIpHOro cnupra. [lomxuranue mepeTsiHoM HUTH.

Ha6opaT0prIe OIIBITHI. I/I3yquHe CTpOCHUS IINIIaMCHU CBCYH U CIIMPTOBKH.

I'nmaBa II. CTtpoeHue BewmiecTB U MX arperatHbie cocTossHus CTpoeHue
BeIIeCTB.

bpoynoBckoe auxenue. Huddysus. ATOMEIL.
Monekynbl. OCHOBHBIC TOJIOKEHHUS AaTOMHO-MOJEKYJISIPHOTO y4eHus. oHBbL.
BemecTBa MOJIEKyIIPHOTO W HEMOJEKYJISIPHOTO CTPOCHHUSI.

ArperaTtHble cocTosiHUS BemiecTB. ['a3bl. JKuakoctu. TBEpble BemiecTBa. B3anMubie
Mepexobl MEX]y arperaTHbIMH COCTOSHHUSMH BEIIECTBA: BO3TOHKa (CyOnmmariusi) u
necyOnumanusi, KOHJAEHCAusl U UCTIapeHue, KPUCTAILTM3ALMS U TUIABJICHUE.

Hemounctpanuu. Juddysus nepmanranara kanust B Boje. CoOupanue npudopa s
MOJIyYeHHs ra3a U NpoBEepKa €ro Ha TepMETUYHOCTh. BO3roHka cyXxoro Jjbaa, MOJAa WIH
Ha(dTanuHa.

JlabopaTtopubie ombIThl. Habmronenune 3a OpOYHOBCKMM JIBIKEHHUEM (JABUKEHUE
yacTull Tymu B Boje). Juddy3us KOMIOHEHTOB nae30j0paHTa B Bozayxe. uddysus
caxapa B Bojie. ArperaTHble COCTOSIHUSL BOJIbI.

I'maBa III . Cmecu BeliecTB, UX COCTaB
Yunctele BemectBa MW cMecu. YwucTele BemecrBa M CMeCH. | OMOTeHHBIE H
reTEpPOreHHbIC cMecH. ['a3000pasHbIe, KUJIKUE U TBEPIAbIC CMECH.

["azoBble cmecu. Bo3ayx — npupoanas razoBasi cMech. CoctaB Bo3ayxa. O0bEMHas
J10J11 KOMITOHEHTA ra30BOM CMECH Kak OTHOLIEHUE 00bEMA IAaHHOTO T'a3a K 0011eMy o0bEMY
cmecH. Pacu€Tel ¢ HCTIONB30BaHUEM TTOHATHS «00BEMHAS T0JISI KOMITOHEHTa CMECHY.

MaccoBast 10o1s1 pacTBOpEHHOro BeniecTBa. [lOHATHE O KOHUEHTpauuu pacTBOpA.



MaccoBass n0as pacTBOPEHHOIO BEIIECTBA KAaK OTHOLIEHWE MACChl PAaCTBOPEHHOIO
BEIIECTBA K Macce pacTtBopa. Pacyé€rel ¢ HMCHONB30BaHWEM MOHSATHS «MACCOBAS JIOJS
PacTBOPEHHOIO BELLECTBAY.

[TpakTrueckas pabota. [IpurotoBienue pacTBopa ¢ onpeaenEéHHON MacCOBOU J0JeH
pPacTBOPEHHOI'O BELIECTBA.

MaccoBas J0JI1 IIPUMCCH. [IoHsiTHE O TEXHUYECKOM 06p8,311€, 00 OCHOBHOM
KOMIIOHCHTC 1 O IIPUMCCH. Maccoas A0JIA IPUMCECH. Pacuéthl ¢ ncnoab30BaHUEM ITOHATHUS
«MacCoBaig A0JIA IPUMCECHUD.

Hemonctpauuu. Pasnuunsle o0pasubl Mpamopa. Komiekuus MUHEpanoB U TOPHBIX
nopoa. BupeodparmMent mo oOHapyx)eHHIO OOBEMHON JOIM KHUCIOpPOJIa B BO3IYXE.
Buneopparmentsl u  cnaiiiel  MpamMopHbIX — apTedaktoB. Kosuiekuusi  OBITOBBIX,
KOHJUTEPCKUX U MEIUUMHCKHUX cMeceil. OOpa3ibl MEIUIIMHCKUX U MUILEBBIX PACTBOPOB C
yKa3aHUEM MacCOBOM J10JIM KOMITOHEHTa. BuieodparMeHTsI U c1aiibl U31e/nid U3 BEIIECTB
0CO0OM YUCTOTBHI.

I'naBa IV. ®duzndeckue ABJEHUA B XMMHHU

HexoTopskie criocoObl paznenenus cMecel. Paznenenne cmeceid Ha OCHOBE pa3Induil
B (U3MYECKMX CBOWCTBAX WX KOMIOHEHTOB. OTCTauBaHue W  JEKaHTaIUs.
LentpudyrupoBanue.

OuibTpoBaHUE B JIA0OpAaTOpUM, B OBITY W Ha Mpou3BOACTBE. DUIbTpOBaHHE U
¢bunpTpar. YcraHoBka i QUIBTPOBAaHUA U MpaBuiia paboThl ¢ Heil. beiToBbIe GUIBTPHI
JUTst BOJIbI. AjicopOrusi. Y cTpoMCcTBO MPOTUBOTasa.

Juctunnanusi, wiM TeperoHka. JluctuimmpoBaHHas Boma W €€  IOJydYeHHUE.
[Teperonka nedgtu. HedrenpoayKTsl.

[IpakTrueckas pabora. BeipanuBanue KpUCTaaioB COMU (TOMAITHUI SKCTICPUMEHT).
[Ipaktrueckas padora. OuncTka NOBApEHHOW COJIH.

Hemonctpauuu. Pasznenenue cmecu MOPOMIKOB keje3a U cepbl. OTCTaMBaHUE M
JIEKaHTalHs U3BECTKOBOIO MOJIOKA, MJIM B3BECH Mena B BojJe. Pazienenue BOAHON cMecH
PACTUTENBHOTO Maciia C IMOMOILIBIO JIeTUTEeNbHOU BOpOHKHU. LleHTpudyrupoBanue (Ha
neHTpudyre wim ¢ mnomombilo Buaeodparmenta). Kosekuus cinaiiioB OBITOBBIX U
MPOMBIIIJIEHHBIX MPUOOPOB, B KOTOPBIX MpPUMEHSETCS LEHTpU(yTrUupoBaHHUE. Y CTaHOBKA
st uibTpoBaHuss U e€ pabora. Kosmekuust ObITOBBIX (DUIBTPOB. AmcopOuus
KYKYpY3HbIMH [TAJIOYKAMU NIAPOB Maxyuynx BeiecTB. Kosuieknns moBs30K U peCupaTopos.
YcraHoBKa JIJIsl IEPETOHKU KUAKOCTEH W e€ pabora (MOJSydeHHE TUCTUILIMPOBAHHOM
BOJb). Buaeodparment

«PexTudukanuonHas KoJoHHa HedTemepepadaThIBalOIEro 3aBojla U cxema e€
yctporictBay. Komnekuust «HedTs u HepTempoayKTh».

JlabopaTopHble onbIThl. PIOTALUS CEPHl U3 CMECU C PEYHBIM MECKOM.

I'maBa V. CocraB BemecTB. XMMHUYeCKHe 3HAKH U (popMyJibl XUMHUYECKHE
3JIEMEHTBI.

BemniecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHUS. XUMUYECKUH AJIEMEHT
KaK ONpeeEHHbINA BUJT aTOMOB. XUMHUECKHUE 3JIEMEHTHI B IPUPO/IE. DIEMEHTHBIN COCTaB



TUTAHETHI 3eMJIsl U €€ TeosIornueckux ooomouek. [IpocTeie u clioXKHbIE BElecTBa.
AIOTpOonus U aJUIOTPONHBIE MOAU(DUKAIIIH.

XVUMUYECKUE 3HAKW W XUMHUYECKHE (QOpMynbl. XWUMHUYECKHE CHMBOJBI, HX
MPOW3HOIICHUE W Ha3BaHUSA. OTHMOJOTMYECKHE Hayajla Ha3BaHUA  XUMHUYECKUX
sanemeHToB. Tabnuma xumudeckux osnemeHtoB [[. M. MenaeneeBa u e€ cTpykrypa:
nepuo/ipl (OOMbIIME U Majibie) U TPYMIbI (TJ1aBHBIE U MOOOYHBIE TOATPYMIbI). OTACIbHbBIC
TPYIIBl XUMUYECKAX DJIEMEHTOB: IETOYHBIE METAJIbI, TaJOTEHBI, OJaropoHbIC Ta3bl.
Xumudeckue ¢GopMyiasl W GOpMyJbHBIE eauHHUIBL. KodQQPUIMEHTHI W WHACKCHI.
Wudopmanys, KOTOPYIO HECYyT XUMHUYECKHE CUMBOJIBI M (POPMYJIBI.

OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJIipHas Macchl. OTHOCUTEIbHAS aTOMHAs Macca
KaK BEJIMYMHA, MOKAa3bIBAIOIAsl, BO CKOJILKO pa3 Macca aroMa JAaHHOIrO 3JIeMeHTa OoJibIe
Macchl aroMa Bonoponaa. OTHOCHUTENbHAs MOJIEKYJSIpHAas Macca U €€ HaXOXKICHUE.
MaccoBast 107151 JIeMEHTa B CJIOKHOM BerecTBe. JlonoaHuTensHas naHpopMmaiius, KoTopyro
HECyT XUMHUUYECKHE (OPMYIIBI.

HemoHctpauuu.  Bugeodparmentst W ciuadasl  «DJEMEHTHBIM — COCTaB
re0JOrM4eckux 000s104eK 3eMinm». AoTponus Kuciopoaa. Monenu (1apocTepKHEBbIE
n Crioapra—Dbpurineba) MOJEKya1 pa3iIMYHbIX MPOCTBIX U CIOXKHBIX BellecTB. Tabnuma
xuMuueckux snmemeHToB JI. M. MenneneeBa (KopoTkonepuoanbld BapuaHT). [lopTpeTs
n. 4. bepuenuyca u /1. 1. Menneneena.

I'maBa VI. IIpocTbie BemecTBa

Meramibl. MeTtajuibl: XMMHYECKHE 3JIEMEHTHI M MPOCTHIE BEHIECTBA. MeTambl u
CIUIaBbl B HMCTOPHUM YEJIOBEYECTBA: MEIHbIM, OPOH30BBIM M KEJNEe3HbI Beka. 3HAYEHUE
METaJUIOB U cryiaBoB. O0mue Gusndeckre CBOMCTBA METAIIIOB.

[IpencraButenn MetaiioB. JKene3o. TexHMUECKM YMCTOE W XMUMHUYECKH YHUCTOE
xene30. JKene3o — OCHOBa COBPEMEHHOM NPOMBIIIJIEHHOCTH M CEJNBCKOIO XO3SMCTBA.
CmutaBel kene3a: 4yyryHel U ctanu. [lepenenbHblid M JIMTEWHBIA YYTyHBI, UX 3HA4YEHUE.
Yraepoaucras v JISTUpOBaHHAs CTainv, uX 3HaueHue. [loHsATHE O YEPHOM W LBETHOU
METaJULyPTHH.

Amromuanii. McToprs NpOMBINUIEHHOTO IPOU3BOJCTBA AIFOMUHHS.
[IpumeHeHune antoMUHNSL Ha OCHOBE CBOMCTB.

3o050T0. Posib 30510Ta B MCTOPUU YEJIOBEYECTBA. 30JI0TO — METAJUT FOBEJIUPOB U
ATaJIOH MUPOBBIX JieHer. [[puMeHeHue 30710Ta Ha OCHOBE CBOMCTB.

OJ10BO, €ro CBOWCTBAa M IMPUMEHEHHE. AJUIOTPOIUS OJOBA: CEPOE U OE0e OJIOBO.
«OJ0BSIHHAS UyMay.

Hemeramnel. Ilonoskenne siemeHTOB-HEeMeTauioB B Tabimie /. 1. Menaencena.
bnaropoanbsie raspl. Amnorponus kuciopoga. CpaBHEHHE CBONCTB MPOCTHIX BEIIECTB
METAJJIOB U HEMETAJLJIOB.

[IpencraButenn HemetaioB. dochop u ero amwioTpornHbie MOAUDUKALINUH.
CpaBHeHue cBOMCTB Oeoro u kpacHoro (ocdopa. O6mactu npumenenus docdopa. Cepa
1 o0JyiacTu €€ MpUMEHEHHUsI. YTIEPO/I, €ro aJuIOTPOIHbIe MoAudUKaIKK (arMa3 u rpadur),
MX CBOWCTBA M IPUMEHEHHE. A30T, Er0 CBOWCTBA U IPUMEHEHHUE.



Hemonctpaunu. Komekiuss MeTaqioB U ciiiaBoB. BumeodparMeHThl M ciiaidbl
«Metamsl U cIIaBsl B HCTOPUHU 4desioBedecTBa». Koseknns

«UyryHsl u ctanuy». BuneodpparmenTs! u cnaiinpl «Xyn0)KECTBEHHbIE WU3/ETUS U3
yyryHa u craiaw». Komnekuus usaenuil u3 aJtoMUHUS U €ro CcIIaBoB. BuneodparmeHTsl u
CJIai bl «30JI0TO — MaTepral I0BEJIMPOB U MHUPOBbIE AcHbIM». Kosekuusa uznenuil us
onoBa. BuzmeodparmeHnt

«ITassHue». Komnekuuss HeMeTayuloB — MPOCTBIX BellecTB. BumeopparMeHT niau
cnaiin «Kucmopon — BemiecTBo ropeHust u asixanus». [lomydenue 6emoro ¢ocdopa u
U3y4eHUE ero cBoicTB. BuneodparmMenTsl u cnaiinpl «Amnorponus yriepoja». Moaenu
KPUCTAJUIMYECKUX PEmETOK aiMaza U rpadpura. Komiekius «AKTUBUPOBAHHBIN yrojb U
obnacTtu ero npuMeHeHus». ['openune cepsl u dhocdopa.

Ha60paT0pHI>IC OnbIThl. O3HAaKOMJICHHE C KOHHGKHHCﬁ MCTA/ZIOB M CIIJIaBOB.
O3HaKOMIJICHHE C KOHH@KHHGﬁ HCMCTAJIJIOB.

I'naBa VII. CioskHble BeniecTBa

BanentHocTh. BajeHTHOCTh KaKk CBOMCTBO aTOMOB OJHOI'0O XUMHWYCCKOI'O 2JICMCHTA
COCOAUHATBHCS CO CTPOTO OHpCI[CJ'IéHHBIM YUCJIOM aTOMOB APYIroro XuMH4YCCKOIO 3JICMCHTA.
DJIEMEHTHI C TIOCTOSIHHOM 1 HepeMeHHOﬁ BaJICHTHOCTBIO. BBIBOI[ (bOpMYJII:I COCIUHCHUA 110
BaJiecHTHOCTH. Ha3Banue COCIMHCHUA I10 BAJICHTHOCTH.

Oxcunbl. Oxkcupl U cnocod 00pa3oBaHus WX Ha3BaHUN. OKCUABI MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. Poib okcuaoB B npupoje. [lapaukoBblit 2a¢GhekT.

[IpencraButenu okcunoB. Bona, yriaekucnsiii ra3, okcun kpemausi(IV), ux cBoiictpa
Y IPUMEHEHUE.

Kucnotel. Kucnotel, ux coctaB u kiaccupuxanus. KHCIOTbI OpraHMYecKHe u
Heopranndeckue. Muaukaropsl. Tabnuia pactBopumocTu. CoJisiHasi U CEpHasi KUCIOThI, UX
CBOKCTBA U IPUMEHEHHUE.

OcHoBanusi. OcHOBaHMS, MX COCTaB M Ha3BaHWs. ['mapokcorpymnma. OCHOBaHUS
pacTBopuMble (IIEIOYM) M HEpacTBOpHMMBIC. HM3MEHEHHE OKpacKU HWHIUKATOPOB B
menoYHou cpene. ['mapokcuasl HaTpus, Kaausd U KaJIbIUs, X CBOMCTBA U MPUMEHECHHUE.

Comu. Conu, UX COCTaB M Ha3BaHMs. PacTBOPUMOCTh COJIEH B BOJE.
Xopua HaTpust U KapOOHAT KaJbIMs, UX CBOWCTBA U MPUMEHEHUE.

Knaccudukanus Heopranuueckux BemiecTB. BermecTBa, ux kinaccupukamus u
MHOT0o00Opasue. [IpocThie BemecTBa: MeTayibl M HeMeTallIbl. CII0KHBIE BEIIeCTBA: OKCU/IBI,
OCHOBAaHWUSs, KUCIIOTHI, COJIH.

Hemonctpauun. Komiekuusi okcuaoB. ['amenue m3Bectu. Bosronka

«cyxoro sbaay. Komnekuus ocHoBanuid. Komnekuust kuciaor. MI3MeHeHUE OKpacKu
WHJIUKATOPOB B IIETOYHON U KUCIOTHOU cpenax. [IpaBuio pazdaBieHusi CEPHON KUCIOTHI.
OOyrinvBaHue OPraHWYECKUX BEIIECTB W MAaTEpPHAIIOB CEpHOW KucioToi. Tabmuia
pPacTBOPUMOCTH OCHOBAHMM, KUCIOT U coJied B Bojae. Komnekuust conei.

JlabopaTtopHbie onbIThI. [IporyckaHne BBIIBIXa€MOTO BO3IyXa Uepe3 MU3BECTKOBYIO
Bony. HcciienoBanue pacTBOpPOB KHCJIOT HHAMKATOpamu. lccienoBaHue pacTBOPOB
IEJI0YEN UHIUKATOPAMMU.



IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTaThl OCBOEHUSI MPOTPAMMbBI OCHOBHOTO OOIIET0 00pa30BaHMS
JOCTUTAIOTCSI B XOJle OOyYeHHMs] XUMUU B €IMHCTBE Yy4eOHOW M BOCHUTATEIbHOU
NEATEIIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSITHIMU B OOIIECTBE MPaBWIAMU U HOpMaMu
MOBEACHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHUS U COLMATN3ALIUN
00yJarommxcs.

JIM4HOCTHBIE PE3YNIbTATHI OTPAKAIOT TOTOBHOCTH 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS
CHUCTEMOU MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE OMbITA JEATEIbHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoTHYEeCKOro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
Hay4YHOMY HACJICIMI0, TOHUMAaHUs 3HAaYCHUSI XUMUYECKON HAyKHU B KM3HU COBPEMEHHOTO
o0111ecTBa, CHOCOOHOCTH BIIAJIETh JOCTOBEPHOUM MH(MOpMAIIUEH 0 IEPEAOBBIX JOCTHKEHUSIX
Y OTKPBITUSIX MUPOBOM U OT€UECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX
00 ycTpoiCcTBEe MHpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCTIUTAHUSA:

MPEJCTABICHUS O COIMANIBHBIX HOPMax U MpaBUiiaX MEXIUYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHBE, KOMMYHHMKATHUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  TOJIE3HOM,
y4eOHO-MCCIIeI0BATEICKON, TBOPUECKON U JAPYTUX BUIAX JEATEIHLHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEILHOCTH MPHU BBHIMOJHEHUN YUEOHBIX, TO3HABATEIBHBIX
3a/lay, BBIMOJHEHUU XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TIPOEKTOB,
CTpEMJICHUS K B3aMMOIOHUMAaHUIO M B3aUMOIIOMOIIM B TMPOIECCEe HATOW Yy4eOHOU
NeATEeIbHOCTU, TOTOBHOCTH OIICHUBATh CBOE MOBEJEHUE U MOCTYIKH CBOMX TOBAPHIIECH C
MO3UIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE W XUMHUYECKOM peakIluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUSI HAYKU U COCTABJISIIONINE OCHOBY JIJIs
MOHMMAaHUSl CYIIHOCTHM HAy4YHOW KapTUHBI MHpa, TMPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBA3SIX YEJIOBEKA C MPUPOJHOU CPEAOi, O
pPOJIM XUMUH B TTO3HAHUU ATUX 3aKOHOMEPHOCTEI;

M03HABATENIbHBIE MOTUBBI, HAIIPaBJICHHBIE HA MOJTYYEHUE HOBBIX 3HAHUM IO XHUMUH,
HEO0OXOAUMbIE NIl OOBSICHEHUSI HAOMI0JaeMbIX MPOLIECCOB U SIBJIICHUMN, MMO3HABATEIbHOM,
UH()OPMAITMOHHOW M YUTATEIBCKOW KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIBHON
paboThl ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOU JINTEPATYPOH, JOCTYIMHBIMH TEXHHUYECKUMHU
cpencTBamMu HH(OPMAITMOHHBIX TEXHOJIOTH;



MHTEpPEC K 00YyUEHUIO U MO3HAHUIO, JIF0003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTD
K caM0OOpa30BaHMIO, MPOCKTHOM M HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHUS B JAIbHEHUIIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 3[10POBbSI:

OCO3HAaHHME ILIEHHOCTH HW3HH, OTBETCTBEHHOTO OTHOILIECHHS K CBOEMY 3J0pOBBIO,
YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJIEACTBUN U HENPUITUE BPEIHBIX
npuBbldeK  (YMOTpeOJIeHHs  aJKOroJisi, HApKOTUKOB, KYypEHHA), HEOOXOAUMOCTH
coOJII0/IeHUs MpaBUil 6€30MaCHOCTH MPU 00paIIEHUU C XUMHUYECKUMU BEIIECTBAMHU B OBITY
U pealbHOU )KU3HH;

5) Tpy10BOIr0 BOCIMTAHMS:

MHTEpPEC K MPaKTUYECKOMY H3YYEHHIO Npodeccuil M TpyAa pas3IuyHOrO poja,
YBOKEHUE K TPYJy W pe3yJibTaTaM TPYJIOBOH AEATEILHOCTH, B TOM YHCIIE€ Ha OCHOBE
MPUMEHEHUsT TPEAMETHBIX 3HAHUW IO XWMHH, OCO3HAHHBIM BBHIOOP WHIWBUIYATHHOU
TPAEKTOPHH MPOJIOJKEHUS] 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEM, ycCmemHoN mpodeccroHaIbHOU
NEATEIbHOCTY U Pa3BUTUS HEOOXOJMMBIX YMEHUM, TOTOBHOCTH aJalTHPOBATHCS B
PO EeCCUOHATIBHOM CpeJIE;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPHUPOJIE KaK MCTOUYHUKY KU3HU Ha
3emuiie, OCHOBE €€ CYLIECTBOBaHU S, IOHMMAaHHE LICHHOCTHU 3JJ0POBOT0 U Oe301acHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY
3JI0pPOBBIO, OCO3HAHKE LIEHHOCTH COOJIIOICHHSI IPaBUJ1 0€30I1aCHOTO MOBEACHMSI IIpU paboTe
C BEILIECTBAMH, a TAKXKE B CUTyallUsX, YTPOKAIOIUINUX 3[I0POBBIO U )KU3HH JIIOJCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTydaeMble TTPU U3yUCHUN XUMUH, IS PEIICHMUS
3a/1a4, CBS3aHHBIX C OKPYXAIOIIEW NPUPOAHOM CpENOW, Uil TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOM KYJIbTYPbl, OCO3HAHMS I100aIBHOTO XapakTepa SKOJOTHYECKUX IPo0sIeM U
MyTEeH UX PEUIEHUs MOCPEICTBOM METOJO0B XMMHUHU, SKOJIOTMYECKOTO MBIILJICHUS, YMEHUS
PYKOBOJACTBOBATHCS UM B ITIO3HABATEIbHOM, KOMMYHUKATUBHOW U COMAIIBHON ITPAKTHUKE.

METAINNPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIJEISAIOT 3HAYUMBIE 1151 (POPMUPOBAHUS
MHUPOBO33pEHHUs OOIICHAYYHbIC TOHATHS (3aKOH, TEOpHSs, MPHUHIUI, THUMOTe3a, (akT,
CUCTEMA, MPOLECC, SKCHEPUMEHT M JPYroe.), KOTOPhIE HCIONB3YIOTCI B €CTECTBEHHO-
Hay4YHBIX YUY€OHBIX TIpeAMETax W IMO3BOJSIOT HAa OCHOBE 3HAHUN W3 ATUX MPEIMETOB
(GbopMHUpOBaTh MPEACTABICHUE O LEJIOCTHOM HAyYHOW KapTUHE MUpa, U YHUBEPCAIbHbIC
y4eOHbIe ACWCTBUS (TIO3HABATEIbHBIE, KOMMYHHUKATHUBHBIE, PETYJATHBHBIC), KOTOPHIC
obOecrieunBarOT (OPMHUPOBAHWE TOTOBHOCTH K CAMOCTOSTEIHLHOMY IUIAHUPOBAHUIO H
OCYIIECTBIECHUIO YUEOHOM eATEIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA



ba3oBble 1ornueckue AecTBU:

YMEHHS UCIMOJb30BaTh MPUEMBI JOTUYECKOTO MBIIIJICHUS TPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUM (BBIACIATh MX XapaKTepHbIC MPU3HAKU,
yCTaHaBJIMBAaTh B3aUMOCBS3b C JPYTUMHU TOHATUSMH), HCIOJB30BaTh MOHATUS IS
OOBSCHEHUSI OTAENbHBIX (DAKTOB M SIBJIICHUM, BHIOMPATh OCHOBAHUS M KPUTEPUU IS
KIaccu(puKanmuu XUMUYECKAX BEMIECTB M XHMHYECKUX pEaKIHi, yCTaHABIUBATH
MIPUYUHHO-CJICACTBEHHBIE CBSI3U MEXKIYy OOBEKTAMHU H3YUYEHUS, CTPOUTH JIOTHUYECKHUE
paccyxJeHus (MHIYKTUBHBIE, JEIyKTUBHbIC, II0 AaHAJIOTMH), JENaThb BBIBOJLI H
3aKJIFOUCHUS;

yMEHUE TPUMEHSITh B TMpOIEcce TO3HAHUSA TMOHATUS  (MPEeIMETHhIE W
METaNpeIMETHBIE), CHUMBOJUYECKHE (3HAKOBBIE) MOJEIHM, HCIOJb3yEMblE B XUMUHU,
peoOpa3oBbIBaTh IIUPOKO MPUMEHSIEMBIE B XUMHUU MOJEIbHBIE NPEACTaBICHUS —
XUMUYECKUN 3HAK (CUMMBOJ DJIEMEHTA), XUMHUYeckasi (opMyJia U ypaBHEHHUE XUMHUYECKOM
peakiMy — MPH PEIICHUH y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM 3THUX MOJEIbHBIX
MPEJCTABICHUN BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU H3y4aeMbIX
OOBEKTOB — XHWMHMUYECKHMX BEIIECTB U XUMHUYECKUX pEaKIui, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, MPUYUHHO-CJIC/ICTBEHHbIE CBA3M U MPOTUBOPEUYUS B H3yYaeMbIX
MPOIIECCaX U SIBJIICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MTO3HAHUS,
a TaKkXe B KaueCTBE OCHOBBI i (hOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUIA;

NpUOOpPETeHHEe OMNbITa [0 IUIAHWPOBAHUIO, OpraHU3allud U  TPOBEICHUIO
YYCHHUUECKUX YKCIEPUMEHTOB, YMEHHE HAOIOIAaTh 3a XOJOM IMPOIECcCca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATh €0 Pe3yJbTaT, (POpMyJIMpPOBaTh 0OOOIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOIO ONBITA, UCCIAEAOBAHMS, COCTABIIATH OTYET O MPOJEIaHHONU padoTe.

Pabora c nndopmanueii:

yMEHUE BbIOUpATh, AHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAITAIO PAZTUIHBIX
BUJIOB U (DOPM MPEJICTABICHUS, TIOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIIpHAs
auTepaTypa XHMHYECKOTO COJACp)KaHUs, CIpaBOYHBIE MocoOus, pecypchl MHTepHeTa),
KPUTHUYECKU OIEHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;

YMEHUE TPUMEHSATHh pAa3JIUYHbIE METOABl M 3aMpoChl MPU TOUCKE U OTOOpe
uH(OpPMAIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX ISl BHITIOJHEHUS YIEOHBIX U
MO3HABATENIbHBIX 3aJlad  OMNpEeNEIEHHOr0 TuMa, MpuoOpeTeHue ombpiTa B 00JIacTU
UCIOJIb30BaHUS! MH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA, OBJIaJICHUE KYJIbTYPOU
AKTUBHOTO WCTIOJB30BAHMS PA3JIMYHBIX TMOWCKOBBIX CHUCTEM, CAMOCTOSATEIHLHO BHIOMpATH
ONTHUMAJIbHYIO (hOPMY TIpeICTaBIeHUS NHGOPMAINH U WITIOCTPUPOBATH PEIIaeMble 3a1a9n
HECJIO)KHBIMU CXEMaMH, TUarpaMMaMHu, IpyruMu popMaMu rpa@uku U iX KOMOUHAIUSIMU;



YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATH B Mpoliecce YUEOHOM U NCCIIeI0BATEIbCKON
AESTeNbHOCTH WH(OPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOTO XO3iHUCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIECH MPUPOTHOMN CpeIbl.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIe JeHCTBUS:

yMEHUS 3aJaBaTh BOMNPOCHI (B XOJe auanora v (WiaM) AUCKYCCHUHU) IO CYUIECTBY
o0cyx1aeMol TeMbl, (OPMYJIHPOBAaTH CBOM MNPEIJIOKEHUS OTHOCHTEIBHO BBINOJHEHUS
MPEJUTOKEHHON 3a]1a4u;

YMEHHUSI MPEACTABIIATH MMOJTYyUYECHHBIE PE3YIbTAThl MMO3HABATEIBHONW JESATEIBHOCTU B
YCTHBIX M MHUCBMEHHBIX TEKCTaxX; JeNaTb NPE3CHTAIMI0 pEe3YyJIbTATOB BBIOJIHEHUS
XUMHUYECKOTO 3KCIepUMEHTa (J1abopaTOPHOrO OIbITa, J1abOpaTOpHOW pabOTHI IO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUs y4eOHOro  COTpPYJHMYECTBA CO CBEPCTHHKAMH B  COBMECTHOH
IIO3HABATEIIbHOM M MCCIIEOBATEIBCKOM JESITEIIBHOCTH IPU PEUICHUH BO3HUKAFOIIUX
npo0sieM Ha OCHOBE yuéra OOLIMX MHTEPECOB M COIVIACOBAHUS MO3MUIMH (00CyXIeHus,
OOMEH MHEHMSIMH, «MO3TOBbIE€ IITYPMbD», KOOpPJMHALKUSA COBMECTHBIX JICWCTBHIA,
OnpeereHre KPUTEPUEB 110 OLICHKE KaueCTBA BBIIIOJIHEHHOW pabOThI U IpyTHUe).

PeryisiTuBHBIE YHMBepCcaJbHbIe y4eOHbIe NeHCTBUS:

YMEHUE CaMOCTOATENIBHO ONPENENATh LENH  JIEATEIbHOCTH, IUIAHWPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATb M TMpPU HEOOXOJUMOCTU KOPPEKTHPOBATh CBOIO
NesTEeNbHOCTh, BBIOMpPAaTh HauOosiee A(P(HEKTUBHBIE CIOCOOBI pEIICHUS YYEeOHBIX U
MO3HABATENIbHBIX  33Ja4, CaMOCTOSATEIbHO  COCTaBJISATb  WJIM  KOPPEKTUPOBATh
MPEJUIOKEHHBIM AJITOPUTM JIEVMCTBUM IIPU BBINIOJHEHUU 3aJaHUW C YYETOM IOJIyYEHHS
HOBBIX 3HaHUN 00 uU3y4yaeMblX OOBEKTaX — BEIIECTBAX M pEaKLHUAX, OLEHUBATh
COOTBETCTBUE IIOJIyYEHHOTO pE3yJibTaTa 3asBJICHHOM LEIW, YMEHHE HCIOJIb30BaTh WU
aHAJIN3UPOBATh KOHTEKCTHI, Mpe/jiaracéMble B yCIIOBUU 3a/IaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB MO OCBOCHHIO 00s3aTEIHLHOTO CONEpKAHUS,
YCTaHOBJICHHOTO JaHHOUM (enepanbHON pabodeil mporpaMMoM, BBIJIESIOT: OCBOCHHBIC
00yYaroIMMUCs Hay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI ACHCTBUM, crienuuyeckue st
MpeaMeTHON 00J1acTu «XUMUS», BUJIBI JEITEIBHOCTH MO MOJYYEHHUIO HOBOT'O 3HAHUS, €ro
WHTEPIpETalnK, MPeoOpa30BaHUIO W TMPUMEHEHUIO B Pa3IMYHBIX yYEOHBIX W HOBBIX
CUTYyaLUSIX.

Yyamuiics JoJKeH

YMCETL: UCITOJb30BATh ITPU XaPaAKTCPHUCTUKE BCIICCTB ITIOHATHUSA: «KaTOM», «MOJICKYJIa»,
«XUMHYECKUI OJIEMCHT», «XUMHYECKUI 3HAK, HWJIX CHMBOJD», «BCHICCTBO», «IIPOCTOC
BC€HICCTBO), «CJIIOXKHOEC BCIICCTBO», «CBOMCTBA BCIICCTB», «XHUMHUUYCCKUC ABJICHUA»,
«(I)I/IBI/I‘{CCKI/IC SABJICHUS, «KOC—)(b(bI/IHI/IGHTbI», MHACKChD)», <«OTHOCHUTCJIBbHAsA AaTOMHAas
MaccCa», «KOTHOCUTCIIbHASA MOJICKYJIIPHASA MacCa», «MACCOBas O0JIA 3JICMCHTA»,

3HATh: NPCAMCTEI U3YUCHHA CCTCCTBCHHOHAYYHBIX AUCHUIIIINH, B TOM YHCJIC XUMHHU,



xumudeckue cuMBoibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUS U MPOU3HOIICHHE; KIACCU(UIIMPOBATh BEIIECTBA IO COCTABY Ha TPOCTHIE U
CIIOXKHBIC, pa3uyaTh: TeJa U BEMIECTBA; XUMUYCCKUN AIEMEHT U MPOCTOE BEIIECTBO;

OTIMCHIBATh: (POPMBI CYIIIECTBOBAHUS XUMUUYECKUX SJIEMEHTOB (CBOOOIHBIC aTOMBI,
IIPOCThIC BEIECTBA, CIOKHBIC BEIECTBA); TaOIM4YHYyI0 Gopmy llepuoandeckoit CUCTEMBI
XUMHYCECKUX DJIEMCHTOB; IOJIOKEHHE JdyeMeHTa B TaOmuue J[. . MeHnneneena,
UCTIONIB3YSl  TIOHATHSI  «IEPHO», «TPYyMNay, «IJIaBHAs MOATPYIIa», «ImoOO0YHAs
MOATPYIIa»; CBOMCTBA BEIIECTB (TBEPIBIX, KUIKHUX, Ta3000pa3HbIX);

OOBSICHATh CYIIHOCTh XUMHYECKMX SIBJICHUH (C TOYKM 3pEHHS aTOMHO-
MOJICKYJIIPHOTO YUCHUS) U UX MPUHITUITHAIBHOE OTINYHE OT (PU3HYECKUX SBJICHUM;

XapaKTEpHU30BaTh: OCHOBHBIC METOJNBI HW3YYEHUS €CTCCTBCHHBIX JIUCITUTUINH
(HabnrofieHre, PKCIEPUMEHT, MOJACIUPOBAHKUE); BEIIECTBO MO €r0 XUMHUUYECKO (opmyrie
COTJIaCHO IUIaHy: KayeCTBEHHBIM COCTaB, THUN BemlecTBa (IIPOCTOE HIIM CIIOXKHOE),
KOJIMYECTBEHHBIN COCTAaB, OTHOCHUTEJbHAs MOJIEKYJISIpHAs Macca, COOTHOIICHHE Mace
3JICMEHTOB B BEIIECTBE, MACCOBBIC JOJIM 3JICMCHTOB B BEIIECTBE (IS CIIOKHBIX BEIIECCTB);
POJIb XUMUH (TTOJOKUTEIBHYIO U OTPHUIATSIIBHYI0) B KU3HH YEIOBEKa, apTyMEHTHPOBATH
CBOE OTHOIIICHHE K ITOU MPoOIeMeE;

BBIYUCIISATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO MAacCy BEIECTBa M MAacCOBYIO JOJIFO
XUMHUYECKOTO AJIEMEHTA B COSTMHCHHSX;

MPOBOJIUTh HAOJIOICHUST CBOWCTB BEIICCTB H  SBJIICHUM, MPOUCXOIANIUX C
BCILICCTBAMU;

coOnro/IaTh TpaBuja TEXHUKH OE30MaCHOCTH TPH MPOBEACHWU HAOMIOJACHUN U
71a60pPaTOPHBIX OTBITOB.

Taxum 00pa3oM, K KOHIly 00ydeHHsI B 7 KJiacce MPEAMETHBIE PE3YJIbTaThl JOKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

e DACKPBIBATH CMBICII OCHOBHBIX XHUMHWYECKMX MOHSITHUH: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OQHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs AaTOMHas MW MOJIEKyJsIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJII XUMHUYECKOTO JIEMEHTA B
COEIMHEHUH, MOJISIPHBIN 00bEM, XUMUYECKas peaklus, Kiaccuukanus peakiui: peakiuu
COEIMHEHMSI, PEaKLIUU PA3JIOKEHUs, pEaKluM 3aMELIEHMs], peakui 0OMeHa, SApo aToma,
WOH, KaTHOH, aHUOH, pacTBOp, MaccoBas JI0JIsI BELIECTBA (ITPOLICHTHASI KOHILIEHTpALs) B
pacTBopE;

 WUJIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IIOHATHN U IIPUMEHSTH 3TH
NOHSATHS IIPU ONMCAHUU BEIIECTB U UX MPEBPAILECHUN;

* ICTIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JJI COCTaBJICHUS (DOpPMyT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

¢ COCTaBJATh (POPMYJIBI OMHAPHBIX COEAMHEHHWH MO BAJIEHTHOCTU JJIEMEHTOB H
OIIpEAEIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEANHEHHUSX,



e BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO [IOJIFO XMMHYECKOTO JJIEMEHTa M0 (OpMyJie COSAMHEHHs, MAacCCOBYIO JOJIO
BEIIIECTBA B PACTBOPE;

e IPUMEHSTh OCHOBHBIC OIE€PALIMU MBICIUTEIILHON AEATEIIbHOCTHA — aHAJIN3 U CUHTE3,
CpaBHEHHE, OOOOICHUEe, CHUCTeMaTH3aIuio, KilacCH(HKaAIHMIO, BBISBICHUE MPUYNHHO-
-CIEJACTBEHHBIX CBSI3€M — Uil M3YyYEHUsS CBOWCTB BEHIECTB M XUMHYECKUX PEAKIIUH,
€CTECTBEHHO-HAyUYHbIC METOJbl MO3HAHUSI — HAOJIOJICHHE, U3MEPEHUE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peaabHbIN U MBICIICHHBIN);

e CJICIOBATh IIPaBUJIaM IMOJIB30BAHUS XUMUUECKOM TTOCY10M 1 JJa00paTOPHBIM
o0opyoBaHUEM, a TaK)Ke MpaBUIaM OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU IO BBITIOJTHEHUIO JIJAOOPATOPHBIX XUMUYECKHUX OIBITOB O MOJYYEHUIO U
COOMpPaHUIO ra3000pa3HbIX BEUIECTB (BOIOPOIA U KUCIOPO/Ia), TPUTOTOBICHUIO
PacTBOPOB C OMPECIEHHON MAacCOBOM J10JI€il paCTBOPEHHOTO BEIIECTRBA.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos
Ne HanmeHoBaHMe IJ1aB U DJIeKTpPOHHbIe (LM (pOBbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIe pecypchl
padoThbI padoThbI
I'nasa 1. [Ipeamer
1 XUMHHU U METOIBI €€ 4 0 1 bubnuorexa [OK
https://m.edsoo.ru/7f41837c
W3yUYeHUS
I'naBa 2. Ctpoenue
2 BEIIECTB U HUX 2 0 0 bubmorexa [IOK
Hl https://m.edsoo.ru/7f41837c
arperatHble COCTOSIHUS
3 I'maBa 4. Cmecu 5 0 . bubmmoreka [JOK
BEIIECTB, MX COCTAB https://m.edsoo.ru/7f41837¢
2
I'maBa 5. ®usnueckue ’ . brbmorexa [IOK
4 3 0 B T.4. |- qoManHui https://m.edsoo.ru/7f41837¢
SIBJICHUS B XUMHUU
SKCHEPUMEHT
I'maBa 6. CocTan bu6nmmotexka [IOK
5 BEIIECTB. XUMUYECKHUE 5 1 0 https://m.edsoo.ru/7f41837¢
3HaKu U (POpMyJIbI
6 I'masa 7. IIpocTele 4 0 0 Bbu6mmotexa LIOK
BCIICCTBA https://m.edsoo.ru/7f41837¢
but6mmoreka [JOK
7 CroxHble BelecTBa 10 1 0 https://m.edsoo.ru/7f41837¢
8 PesepBHOE Bpemst 1 0 0
Hroro 34 2 4
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