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COIJEP KAHUE OBYUYEHUA
7 KJIIACC
I'JIABA 1. IIpeamMeT XMMHMHU U METOJbI €€ H3yYeHHSA

IIpenmer xumuu. 3HaueHHE XUMHM B >KM3HM COBPEMEHHOIO YelloBeKa. Tena M BelecTBa.
CaoiicTBa BeniecTB. [IpumeHeHune BelecTB Ha OCHOBE UX CBOMCTB.

SBieHusi, npoucxoasiue ¢ BemecTrBaMu. PuU3NYECKUE SIBICHUS U XUMUYECKHE pEaKLUU.
BemecTBa, yuyacTByroIME€ B peaklMU: HCXOAHBIE BEIIECTBA M MNPOAYKThl peakuuu. [IpusHaku
XMUMHMUYECKUX PEaKLMN: MU3MEHEHHE IIBETA, BbINAJEHUE WJIM PACTBOPEHHUE OCAJKa, BbIJCIECHUE WU
pacTBOpEHUE 0OCaJKa, BBIIEICHUE Ia3a, BBIJACIECHUE WM MOTJIOUIEHUE TEIJIOThl U CBETA, MOSBICHUE
3araxa.

HaOnronenne v 3kcnepuMeHT B XUMHM. V3ydeHue njaamMeHu cBeYd U CIUPTOBKU. ['MnoTesa u
BbIBOJ. OopMIIeHHE pe3yabTaTOB IKCIIEPUMEHTA.

Jemoncrpauus. Kosuiekuusi cTeKIstHHON mocyabl. Kosulekuust u3nenuid U3 ajtOMUHHS U €ro
criaBoB. [lonydyeHune yriiekuciioro ra3a v €ro B3auMoICMCTBUE C U3BECTKOBOUM BOJ0M. B3anMoaelicTBue
pacTBOpa MUILEBOU COABI C YKCYCHOW KUCIIOTOM.

IIpakTnueckas padora Nel. 3HakoMcTBO C J1abopaTopHBIM 000pynoBaHueM. [IpaBuiia TeXHUKH
0€30MMacHOCTH NP paboTe B XUMUYECKOM KabuHeTe (J1abopaTtopun).

I'/TABA 2. CTpoeHue 1 UX arperaTHble COCTOSIHUS BellleCTB

Crpoenne BemecrBa. bpoynoBckoe nsumxenue. Juddysus. Atomel. Monekynbl. OCHOBHBIE
MOJIOKEHUSI aTOMHO-MOJIEKYJsipHOro yueHHus. MoHbl. BelecTBa MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO
CTpOEHUSI.

ArperatHoe cocTtosinue BemecTB. ['a3pl. Kunkoctu. TBeppie BemecTBa. Bzaumubie nepexoapl
MEXAY Pa3InYHBIMU arperaTHbIMU COCTOSIHUSIMH BEILIECTB: BO3TOHKA (CyOiaMMaIus) U JecyOonumanus,
KOH/JICHCALlUsI U UCTIApEHHE, KPUCTAJUIN3alUsl U IIaBJICHUE.

demoncrpanuu. {uddy3us nepmanranara kanus B Bojge. Codupanue npudopa it IOTydeHUS
rasa v MpoBepKa ero Ha TepMEeTUYHOCTh. Bo3roHka cyxoro Jpaa, iona niu HadranuHa. Habmonenue 3a
OpoyHOBCKUM JBIKeHHEM. Jnddy3nn KoMIOHEHTOB e3040paHTa B BO3yXe. ArperaTHble COCTOSHHS
BOJIBI.

I''TABA 3. CMecH BeliecTB, HX COCTaB.

Yucrele BemecTBa U cMecH. YucTole BellecTBa U cMecu. ['OMOreHHbIE U Te€TepOreHHbIE CMECH.
["a3000pa3Hble, )KUIKUE U TBEPIbIe CMECH.

I'azoBble cmecu. Bo3myx- mpuposgnas razoBas cmech. CoctaB Bo3ayxa. OObemHas 10
KOMIIOHEHTa Ta30Boil cMecu. Pacuersl ¢ ucnonb3oBaHueM NOHATUSA «OObeMHasi 10JsI KOMIIOHEHTa
cMecH»

MaccoBasi 10151 pacTBOPeHHOro BemectBa. [loHATHE O KOHUEHTpanuu pacTBopa. MaccoBas
JI0JIsI PACTBOPEHHOI'O BEIECTBA KAK OTHOIIEHHE MacChl PaCTBOPEHHOI'O BEIIECTBA K Macce pacTBOpa.
PacueTsl ¢ ucnosb30BaHUEM TOHSTHS «MACCOBAsl 10J1s1 pACTBOPEHHOTO BELIECTBA»

MaccoBasi 10151 npumecu. [ToHsTHEe 0 TexHUYECKOM 00pasiie, 00 OCHOBHOM KOMIIOHEHTE U O
npuMecu. MaccoBas 10J1 ipuMecu. PacueTsl ¢ HCIoIb30BaHUE MOHATUS «MAcCOBast J0JIs IPUMECE».

Jemoncrpanun. Paznuunbie oOpas3isl Mpamopa. Komnekuus MHHEpanioB U TOPHBIX MOPOI.
Komnnekuusi OBITOBBIX, KOHIUTEPCKUX U METUIIMHCKUX cMeced. OOpasibl MEAUIIMHCKUX U THIIEBBIX
pPacTBOPOB C YKa3aHUEM MacCOBOM J0JIM KOMIIOHEHTA.

IIpakTnueckas paGora Ne2. IlpuroroBieHue pacTBopa ¢ 3aJaHHOH MAaCCOBOH 0JieH
PACTBOPEHHOI0 BeleCTBA.

TJIABA 4. ®u3zn4yeckue ABJICHUA B XUMHUH.

Hexortopbie cnoco0bl pa3nenenusi cmeceil. PasneneHue cmeceil Ha OCHOBE paszinyuil
(bu3MUECKUX CBOWCTB MX KOMIIOHEHTOB. OTcTanBaHue U nekanrtanus. LlenTpudyruposanue.

@uabTpoBaHHe B J1a00opaTopuu, B ObITY U Ha npousBojacTBe. DunpTpoBanue U GUIHTPAT.
YcranoBka anst GUIBTPOBaHUS U MpaBmiia paboThl ¢ Hel. beiToBBIe GUIBTPHI AN BOABI. AncopOrus.



IIpoTusoras.

JeTHIIAI U, WIM Neperonka. JMcTHUIMpoBaHHas BoJia M ee moJsrydenue. Ileperonka Hedru.
Pexrudukarmonnsie konoHHb. HedrenpomyKTor.

JdemoncTpanuu. Pa3genenue cMecu MOPOIIKOB jkefie3a U cepbl. OTCTauBaHUE W JIEKAHTALIMS
M3BECTKOBOI'O MOJIOKA WMJIM B3BECH Mejla B Boje. Pa3jeneHue BOJHOW CMECH PAcTUTENBHOIO Macia ¢
MOMOIIBIO  JIENUTEeNbHOW BOpOHKH. lLlentpudyrupoBanme. Kommekuuss ¢GuIbTpoB OBITOBOTO U
crenuagbHOro  Ha3HaueHus. JlaboparopHas  ycraHoBka  Juisi  guctwusiuuu.  Kosekuus
HEPTETPOTYKTOB.

IIpakTnueckas padora Ne3. BripanBanue KpUcTaJljIoB (JOMAIIHUN KCIIEPUMEHT).

IIpakTnueckas padora Ne4. OuncTka MOBapEHHOM COMH.

I')TIABA 5. Cocras BemecTB. XUMHYecKHe 3HAKU U GopMyJibl

XuMHYecKHe 3JieMeHThl. BemiectBa MOJEKYISIPHOIO U HEMOJIEKYISPHOTO CTPOCHHUS.
XHWMHWYECKUN DJIEMEHT KaK OINpECICHHBIM BHJ AaTOMOB. XHMHMYECKHE DJIIEMEHTBl B IIPHUPOJE.
DOneMeHTHbIH cocTaB 3eMilM U ee rui8eosiornyeckux oOosodek. [IpocTeie U CllOXkKHBIE BeEIIECTBA.
AnnoTponus ¥ aJUIOTPOIHbIE MOIU(UKALINH.

XHMHYecKHe 3HAKH U XUMHUYecKue (popmyabl. XUMHUUECKAE CUMBOJIbI, UX MPOU3HOIIEHUE U
Ha3BaHMs. OTHMOJIOTMYECKHE Hayalla Ha3BaHMM XUMHUYECKHX OJJIEMEHTOB. Tabimuna XMMHUYECKUX
anemenToB J[.M.MenzeneeBa u ee CTpykTypa: mepuojbl (0OJbIIME W Majble) U TPYNIbl (TIaBHbIE U
no6oynsie). OTnenbHbIE TPYNNbl XUMHUYECKUX JJIEMEHTOB: IIEJOYHBIE METAJJIbl, TaJOTeHbI,
OnmaropojiHple ra3pl. Xumuueckue Gopmynsl U GopMynabHble enuHuIbl. KosdduuueHTsl 1 WHIEKCHI.
Nudopmanus, KOTOPYI0 HECYT XUMUYECKHE CUMBOJIBI U (DOPMYJIBI.

OTHocuTeIbHAA ATOMHAsA M MOJIeKYJsipHass Maccbl. OTHOCUTENBHAs aTOMHAas Macca Kak
BEJIMYMHA, MOKa3bIBAIOLIAsl, BO CKOJBKO pa3 Macca aToOMa JaHHOIO JIEMEHTa OOJjbllle MacChl aToMa
BoJopona. OTHOcHTeNnbHAsE MOJIEKYJIIpHAash Macca M €€ HaxoxaeHue. MaccoBas N0 DJIeMEHTa B
CJI0’)KHOM BenlecTBe. JlonosHuTenbHas nHGopManus, KOTOPYI HECYT XUMHUECKUE (POPMYIIBI.

JemoncTpanuu. Buneodparmentsl u cnaiinpl. AmnoTtpornus kuciopoaa. Monaemu. TaGmuia
xuMmudeckux sneMmenToB J|.M.Menneneena.

I'JIABA 6. IIpocTbie BemecTBa.

Mertasuibl. MeTtajuibl: XMMHUYECKHE 3JIEMEHThl U MPOCThIC BelleCTBA. MeTauibl M CIUIaBbl B
HMCTOPUM YEJIOBEUECTBA: MEIHBIM, OPOH30BBIM M JKEJIC3HBIM BeKa. 3HAUEHHWE METAJJIOB U CIUIABOB.
OO6mue ¢puznuecKre CBOMNCTBAa METaJIOB.

[IpencraButenun MetawioB. JKene3o. TexHHMYECKOE UYHUCTOE M XUMHUYECKHM YHCTOE JKEJIE30.
Kenez0-ocHOBa COBPEMEHHOM MPOMBIIIJIEHHOCTH U CEIBCKOr0 X03siicTBa. CILIaBbl Xkene3a: YyryHbl U
cranu. [lepenenbHblii U JAUTEMHBIE YYT'yHbI, UX 3HAUYE€HHUE. YTIIEPOJAUCTAs. U JIETUPOBAHHAS CTalu, UX
3HaueHue. [lonarue o 4yepHOUl U LIBETHOM METAJLITypIrHH.

AmomuHuil. IcTopusi TpOMBIILIEHHOTO TPOU3BOJCTBA alltoMUHMs. [[puMeHeHne antoMuHus Ha
OCHOBE CBOMCTB.

30J10T0. POJIb 30710Ta B KICTOPUM YEIOBEUYECTBA. 30JI0TO —METAIIJT FOBEJIMPOB U 3TAJIOH MUPOBBIX
neHer. [IpuMmeHeHune 30510Ta Ha OCHOBE CBOMCTB.

OnoBo, ero cBoiicTBa U MPUMEHEHHE. AJUTOTPONHS OJI0Ba: cepoe U Oenoe 050Bo. «ONOBSIHHAS
qyMay.

Hemeramasl. T[lonoxxenue snemeHToB-HeMeTaioB B Tabmuile [I.11.MenneneeBa. biaroponnsie
ra3bl. AimoTponus kuciopojia. CpaBHEHHE CBOWCTB MPOCTHIX BEUIECTB METAJUIOB U HEMETAJIOB.

[IpencraButenu HemeTamioB. @ocdop u ero amioTponHeie Moaupukanuu. CpaBHEHHE CBOWCTB
6emoro u kpacHoro (ocdopon. ObmacTu UX MpUMEHEHUs. YTIEPO, €ro aNIOTPOIHbIE MOIU(DUKAIINU
(amMa3 u rpaduT), UX CBOKCTBA U MPUMEHEHHUE. A30T, €r0 CBOWCTBA U MPUMEHEHHE.

JdemoncTpanuun. Komiekius MetawioB U criaBoB. Kosekuus «4yryH U ctanby. Komnekius
H3JCIINM W3 allOMHHUS U €ro ciuiaBoB. Koireknus m3pennii u3 oioBa. Kosekinus HeMeTalllIoB —
MPOCTBIX BELIECTB.



Tema 7. CokHble BelecTBa

BajnenTHOoCcTh. BaneHTHOCTH Kak CBOWMCTBO aTOMOB OJHOIO XUMMYECKOIO DJIEMECHTA
COEJIMHSATHCS CO CTPOrO OIPEEICHHBIM YHUCIOM aTOMOB JPYTOr0 XMMHUYECKOIO JIEMEHTA. DJIEMEHTHI C
MOCTOSIHHOM M NEPEMEHHOH BaJCHTHOCTHIO. BhIBO (popMyIbl coemMHeHni 1o BaleHTHOCTH. Ha3Banue
COECIMHEHUS 110 BAJICHTHOCTH.

Oxcuapl. Oxcuapl U cnocod o0pa3oBaHus HX Ha3zBaHUU. OKCHIBI MOJEKYISPHOIO U
HEMOJIEKYIISIPHOTO cTpoeHus1. Poib okcunoB B npupose. [lapankoBsiii 23pdekT.

IIpencraBuresm okcuaoB. Bopa, yraexucnbiii ras, okcun kpemHus (1V), ux cpoiictBa u
IIPUMEHEHHUE.

Kucaorsl. KucnoTsl, ux coctas u kinaccuduxanusi. Kuciaotsl oprannyeckue 1 HEOpraHuyecKue.
WNuaukaTtopsel. Tabnuna pactBopuMocTh. CepHasi ¥ CONsIHASI KUCIIOTHI, X CBOMCTBA U IPUMEHEHUE.

OcHoBanuss. OcHOBaHMsI, UX cOCTaB W Ha3zBaHus. [‘uapokcorpynma. OCHOBaHUSI pacTBOPUMbIE
(memoun) M HepacTBOpuMbIe. M3MeHEeHMe OKpacKH WHIMKATOpOB B IejouHoM cpene. ['mapoxcun
HaTpHUsl, KaJlus ¥ KaJIbLIMs, UX CBOMCTBA U IPUMEHEHHUE.

Couu. Conn, X COCTaB M Ha3BaHUs. PacTBOPUMOCTH coJie B Boe. XJIOpU/ HATpUs U KapOOHAT
KaJIBLIMSI, UX CBOKCTBA U IPUMEHEHUE.

Kanaccundukanus Heopranmyeckux BemecTB. BemecTBa, nx kinaccudukaiys u MHOTooOpasue.
[IpocTsie BemecTBa: MeTaIbl M HeMeTaJlIbl. CII0KHBIE BEIIECTBA: OKCUABI, OCHOBaHUS, KACIOTHI, COJIN.

Hemoncrpaunu. Komnexkuus oxkcusioB. Komteknusa kucnot. Kosekius oCHOBaHMIA.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUU HA YPOBHE
OCHOBHOI'O OBH1EI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE PE3YJIBTATHI OCBOEHHSI IIPOrPAMMBI OCHOBHOTO OOIIETO 0OpPa3oBaHUS JOCTUTAFOTCSI
B X0Jlc OOyYCHHSI XMMHH B CIUHCTBE Y4eOHOW M BOCIHTATECIHHOW JESITEILHOCTH B COOTBETCTBHHU C
TPAJUIIMOHHBIMA POCCHMCKUMH  COIMOKYJIBTYPHBIMH W JIyXOBHO-HPABCTBEHHBIMH I[CHHOCTSIMH,
OPUHATBEIMA B OOIIECTBE MpaBWIAMH W HOPMaMH IMOBEICHUS W  CIOCOOCTBYIOT —IpoIlieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS W COLMATM3AIIMN 00yUYafOIIUXCSL.

JINYHOCTHBIE PE3yJIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTHBHBIX [IEHHOCTHBIX OPUEHTAIINI M PACIIUPEHUE OTIBITA JAESITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) maTpMoOTHYECKOro BOCIUTAHMSA:

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H HAyYHOMY
HACJIE/INIO0, TOHUMAaHKs 3HAUYCHUS XUMHUYECKON HAYKH B )KU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJIaJIETh JOCTOBEPHOM WH(pOPMAKEd O TEPEIOBbIX JOCTIKEHUSIX W OTKPBITHAX MHPOBOH H
OTEUYECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOMCTBE MHUpPa M OOIIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHUS:

NPEJICTABICHNS O COLUAIBHBIX HOPMAX M MPABHIAX MEKIMIHOCTHBIX OTHOIICHH I B KOJUICKTUBE,
KOMMYHHMKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOHM, y4eOHO-HMCCIIEN0BATEBCKOM,
TBOPYECKOW ¥ JAPYTUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JeSTeIbHOCTH
NpU  BBIMOJHCHUH YYeOHBIX, TMO3HABATEIbHBIX 3a/ad, BBIMOJHCHUH XHMHUYCCKUX OKCIIEPUMEHTOB,
CO3/IaHUHU YYEOHBIX MPOCKTOB, CTPEMJICHHs K B3aMMOMOHUMAHHUIO M B3aWMOIIOMOIIH B MPOIIECCE ITOH
y4eOHON JeSTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE TOBEICHHE M TMOCTYIKH CBOMX TOBApHINEH C
MO3HIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C yIETOM OCO3HAHUS MOCIEACTBUIN MOCTYIKOB,;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS

MHUPOBO33PEHYECKHE TPEICTABICHUS O BEIIECTBE M XHMHUYECKOW pEakiMh, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJIAIOIINE OCHOBY JIJIsl IOHMMAHHS CYIIHOCTH HAYYIHOM
KapTUHBI MHpa, MPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aHMOCBSI3SIX
JeJI0BeKa ¢ TPUPOTHON Cpeoi, O POJIM XUMHHU B TTO3HAHHH 3THX 3aKOHOMEPHOCTEIA;

MO3HaBaTeJIbHbIE MOTHBBI, HAINPaBJCHHBIC Ha TIOJYYCHHE HOBBIX 3HAHUH 10 XUMHUH,



HEoOXoAUMBIE A1 OOBACHEHHs HAOMIOAAaeMbIX TIPOLIECCOB W SBJICHUH, MO3HaBaTEIbHOMU,
MH(POPMAIMOHHON W YUTATENbCKON KYIbTYpPBl, B TOM YHCJE HABBIKOB CAMOCTOSITENILHOM palbOThI ¢
y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JIMTEPATypOH, JOCTYHHBIMH TEXHHYECKUMH CpPEACTBAMU
MH(POPMAIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYCHHIO M T[IO3HAHUIO, JIO0O3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K
caMO00pa30BaHUIO, TPOCKTHOW H WCCIEAOBATEIbCKOW JACATETPHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajlbHEHILIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTHU YKU3HU, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3/J0pPOBBIO, YCTAHOBKHM Ha
3/10pOBBIM 00pa3 *U3HU, OCO3HAHUE MOCJIEICTBUN M HENPUSATUE BPEIHBIX NMPUBBIYEK (YIOTpeOIeHUS
QJIKOTOJI, HApKOTHUKOB, KYpPEHHS), HEOOXOJAMMOCTH COOJIOACHMSI TMpaBuil OE30MacCHOCTH NpH
oOpallleHnH ¢ XUMUYECKHMH BEIIECTBaMU B OBITY U peaibHON KU3HU;

5) Tpy/0BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAaKTUYECKOMY U3yUEHHIO NMpodeccuil U TpyAa pa3iuyHOTO poJia, YBaXKEHUE K TPYILY
U pe3ylibTaTaM TPYAOBOU JEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHUs MPEAMETHBIX 3HAaHUM 1O
XMUMHH, OCO3HAHHBIM BBIOOpP HMHIUBUIYaNbHOW TPAaEKTOPUM MPOJOLKEHHS OOpa3oBaHUsS € Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHH, OOIECTBEHHBIX HHTEPECOB U MOTpeOHOCTEH,
yCHENrHON Tpo(ecCHOHATBHON JCATENHPHOCTH W Pa3BUTHUS HEOOXOIWMBIX YMEHUM, TOTOBHOCTH
a/IalTUPOBAThCs B MPO(ecCHOHANBHOM cpefie;

6) 3K0JIOrHYecKOro BOCHUTAHMS:

9KOJIOTMYECKH 11e5Ieco00pa3Hoe OTHOLIEHHE K MPUPOJie KaK MCTOYHUKY KM3HU Ha 3eMile, OCHOBE
e€ CylleCTBOBAaHHUS, TIOHUMaHUE IIEHHOCTH 3JI0POBOrO U 0€30MacHOr0 o0pasza *KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXUYECKOMY 3/I0POBbIO, OCO3HAaHUE IEHHOCTHU
coOnrofieHns TmpaBuil 0e30MacHOro MOBEACHUSI MPU PabOTEe € BEUIECTBAMH, a TaKKe B CHUTYaIUsX,
YTPOKAIOMIKX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHMS, IMOJydaeMble NpU HU3YYEHHHM XUMHUH, JJS peleHus 3ajad,
CBSI3aHHBIX C OKpY)KAOUIEH MPUPOJHON Cpenoi, JJIsl MOBBIIMIEHUS YPOBHS 3KOJIOTHYECKOW KYJIbTYpHI,
OCO3HAHHUS TJ00aJIbHOTO XapakTepa HKOJIOTMUECKUX MpoOsieM U MyTell UX peuieHus MOCPEICTBOM
METO/IOB XHMHHU, IKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBAaThCS WM B IO3HABATENIbHOM,
KOMMYHHKATHUBHOM U COLIMATIBHON MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe wMeranpeAMETHBIX pE3yNbTaTOB BBIICNIAIOT 3HAYUMble s (HOPMHUpPOBAHUS
MHPOBO33pEHUs 00IIeHayYHbIe MOHATUS (3aKOH, TEOPHsl, MPUHIUI, TUIIOTe3a, (DaKT, cucTema, Impolecc,
AKCIEPUMEHT M JPYroe.), KOTOpble HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NIpeaMeTax H
MO3BOJISIIOT HA OCHOBE 3HAHHM U3 3TUX NMPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O LIETOCTHOM HAyYHOU
KapTUHE MHpa, M YHHUBEpcajbHble YyueOHbIe JeicTBHUS (IIO3HABAaTEJIbHBbIC, KOMMYHUKATHUBHBIE,
pEryIATUBHBIE), KOTOpble OO0ecneurnBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOU eATEIbHOCTH.

Ilo3HaBaTenbHBIE YHHBeEPcAIbHbIE YueOHbIE el CTBUS

Ba3oBble 1oruyeckue geiicTBus:

YMEHHsI UCIOJIb30BATh NMPUEMBI JIOTUUECKOTO MBIIIEHUS NIPU OCBOCHUU 3HAHWI: PACKpPBIBATh
CMBICTT XUMUYECKUX MOHSATHH (BBLACTATh MX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTUMHU TIOHSTUSIMHU), HCIIOJIB30BAaTh TOHATHS AN OOBACHEHHUS OTACIbHBIX (aKTOB W SBICHHM,
BBIOMpATh OCHOBAHUSA M KPUTEPUU JUIA KiIacCU(PUKAIIME XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHii,
yCTaHaBJIMBaTh MPUYUHHO-CIICACTBEHHBIE CBS3M MEXIY OOBEKTaMU H3Y4EHUs, CTPOUTH JOTMUYECKHE
paccyxaeHus (MHAYKTUBHEIE, IEAYKTUBHBIE, 10 aHAJIOTHH), IENaTh BHIBOJIBI M 3aKIIOUEHUS;

yMEHHE TMPHUMEHATh B TMpOLECCe MO3HAHUS TMOHATHA (IpeAMETHbIE M METalpeIMETHBIE),
CUMBOJIMUECKHE (3HAKOBBIE) MOJIENH, UCHOJb3yeMble B XHMHH, MPeoOpa3oBBIBATH IIUPOKO
MpUMEHSIeMbIe B XHUMHH MOJICIbHBIC MPEICTaBICHUS — XUMUYECKHUH 3HaK (CHMBOJ DJJIEMEHTA),
XUMUYeckas (popMyna U ypaBHEHHE XUMHUECKOW peakiuu — MpPU PElIeHUH y4yeOHO-TIO3HABATEIbHBIX
3a1a4, ¢ Y4€TOM 3THX MOJEIBHBIX IPEACTABICHUN BBIABIATL M XapaKTEPU30BaTh CYILECTBEHHBIE



MPU3HAKA W3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEIICCTB U XMMHUYCCKUX PEAKIUH, BBISBIATH 0OIIUE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3M M NPOTUBOPEUMS B H3Yy4YaeMbIX IIpolleccax u
SIBIICHUSIX.

Ba3oBble ncciienoBare/bCKue AeiCTBUA:

YMEHHUE HCIOJB30BaTh MMOCTABJIEHHBIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B
KauecTBE OCHOBBI i (OPMHUPOBAHUSI THUIOTE3bl MO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

MPUOOpETEHUE ONBITa 10 IUIAHUPOBAHUIO, OPTaHM3AIlMd W TPOBEICHUIO YYCHHUYECKUX
9KCIEPUMEHTOB, YMEHHME HaOJIOAAaTh 3a XOJOM IIPOLIECcCa, CAMOCTOSITENIBHO IPOrHO3MPOBATH €ro
pe3ynbTar, (HopMyaupoBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMpaTh, AHATU3WPOBATH W HMHTEPIPETHPOBATH WHPOPMAIMIO PA3TUYHBIX BUIOB H
dbopM TpencTaBieHUS, TMOJIYyYaeMyH) U3 pPa3HBIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa
XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHBIE IMOCOOUs, pecypchl MHTepHeTa), KpUTHYECKH OIEHWBATH
MPOTHUBOPEUYMBYIO U HEJOCTOBEPHYIO MH(POPMAIIHIO;

yMEHUE MPUMEHSTh Pa3IMdHbIE METOJBI M 3ampoChl MPH TOWCKEe W OoTOOpe MHpOpMaIuu H
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOJMMBIX JUISI BBIMOJTHCHHS YYeOHBIX WM ITO3HABATEIBHBIX 3ajad
OTNpeNeNEHHOTO THMA, NPHOOpPETEHHWE OmbiTa B O0JaCTH  MCMHOJb30BaHUS WH(DOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUEC KYJIbTYpOH aKTUBHOTO WCIIOJIB30BAHUS PA3IMIHBIX
MTOUCKOBBIX CHCTEM, CAMOCTOSTEIIFHO BBIOMPATH ONTUMATBHYIO (GOPMY TIPECTABICHUS HHPOPMAIIUN H
WJUTFOCTPUPOBATh peIIaeMble 3a7aud HECIOXHBIMU CXEMaMH, JuarpaMMaMmH, JIpyruMu (opmamu
rpaguKyd U UX KOMOUHAITUSIMU,

YMEHHE UCIOJIb30BaTh M AaHAIM3UpPOBaTh B TMpollecce Yy4eOHOM U  HCCIeA0BaTEIbCKOM
NEeSITeNbHOCTH MH(QOPMAIMIO O BJIMUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOrO XO3SHCTBa M TpaHCHOpTa Ha
COCTOSIHME OKPYXAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

YMEHHUS 3a/1aBaTh BOIPOCH! (B XOJe AWaiiora W (WiW) JUCKYCCHH) IO CYHIECTBY OOCYXIaeMoi
TeMblI, (POPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBITOJIHEHUS IIPEITI0KEHHOM 3a/1auH;

YMEHHS MPEACTaBIATh MOJyYEHHBIE Pe3yabTaThl MO3HABATEIBHON JEATEIbHOCTH B YCTHBIX H
MMMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTAIMI0 Pe3yJIbTaTOB BBIMOJHEHHUS] XUMUYECKOTO 3KCIepUMEHTa
(J1abopaTopHOro oOfmbITa, Ja0OpaTopHO pPabOTHI MO MCCIEAOBAHUIO CBOICTB BEUIECTB, Y4E€OHOTO
MPOEKTA);

yMEHHS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IIO3HABATENBHOM U
HCCIIEIOBATENIbCKON JIEATENIbHOCTH TPU PEIICHHH BO3HUKAIOUIUX MPOOJIeM Ha OCHOBE ydéra OO0IMX
MHTEPECOB M COTJacOBaHUs MO3UIMHA (00CyXkAeHHS, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI»,
KOOpJUHAIMS COBMECTHBIX JCHCTBHI, OmMpeieNieHHe KPUTEPUEB MO OIEHKE KauecTBA BBIMNOJIHEHHOM
paboThI U ApYyTHE).

PeryasiTuBHbIe YHMBepPcaJIbHbIE YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpENeNATh IeJId JIeATENbHOCTH, IIJIaHUPOBaTh, OCYILIECTBISATH,
KOHTPOJHUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JEATEIHHOCTH, BHIOMpATh Hamboiee
a¢deKkTUBHBIE CIOCOOBI pelleH:s yIeOHBIX U TT03HABATEIbHBIX 33/1a4, CAMOCTOSTENILHO COCTABIISITh UITU
KOPPEKTUPOBATh MPEIOKEHHBINA aNTOPUTM JAEHCTBUN MPHU BBHIMOJHEHUH 33JJaHUI C YUETOM MOTYUCHHUS
HOBBIX 3HaHUKH 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUAX, OIEHUBATh COOTBETCTBUE
MOJIyUEHHOTO pe3yabTaTa 3asBJICHHOW 1N, YMEHHE HCIOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI,
npeiaraeMble B YCIIOBUU 3aJJaHHI.

MHNPEIMETHBIE PE3YJIbTATHBI

B coctaBe mpeAMeTHBIX PE3yABTATOB IO OCBOSHHIO 0053aTEIbHOTO  COJEPIKaHUS,
YCTaHOBJICHHOTO JIaHHOW (eiepallbHON paboyeit mporpaMMon, BBIACISIOT: OCBOSHHBIE 00YJarOIIUMHUCS
Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUH, crielupUIecKre s MPEeIMETHONW 00macTu « XUMUs»,
BUJIBI JICATENBHOCTH TIO TIOJIYYEHHUI0O HOBOTO 3HAHUSA, €r0 HWHTEPIpETAlHH, MPeoOpa3oBaHUI0 U



MIPUMEHCHHIO B PA3JINYHBIX Y4COHBIX U HOBBIX CHUTYAIIHSIX.
K koHmy oOydenuss B 7 KJjacce NpeAMETHbIC pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)arTb
c(OPMHUPOBAHHOCTD y O0OyHAIOIIUXCS YMEHUI:
® PpPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHI: aTOM, MOJIEKYJIA, XUMUYECKHI 3JIEMEHT, IIPOCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJHAs U HEOJHOPOJIHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs
aTOMHAas M MOJIEKYJISIpHAs Macca, MaccoBast JOJIsI XUMUYECKOIO IEMEHTA B COCIMHEHHUH, OKCUJ, KACIIOTA,
OCHOBaHUE, COJIb, MAacCOBasi J10J BELIECTBA (IIPOLIEHTHAs KOHLIEHTpAIMsI) B pacTBOPE;
® WJUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XUMHUUECKHX TMOHATUA W TPUMEHATH 3TH TMOHATUA TPHU
ONMCAHUU BEUIECTB U UX MIPEBPAILEHUI;
® JCMOJb30BaTh XMMHUUECKYIO0 CUMBOJIMKY JJIsi COCTaBJICHUs (POPMYJI BEILIECTB U YPAaBHEHUN XMMHUYECKHUX
peaKuuii;
e OMNpeAensiTh BaJEHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHHUSAX, CTENEHb OKHUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, IPUHAJUIEKHOCTh BEIIECTB K ONpPEAEIEHHOMY KIIaCcCy COETUHEHUN
o Gpopmynam, BUJI XUMUUYECKOH CBsI3U (KOBAJIEHTHAs! 1 MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;
e packpbiBaTh cMmbica [lepuoanueckoro 3akona J[. M. MengeneeBa: neMOHCTpUpPOBATh MOHUMAaHHE
MEPUOJINYECKON 3aBUCHUMOCTH CBOWMCTB XHUMHYECKHX 3JIEMEHTOB OT HX MOJOKeHus B llepmoamueckoi
CUCTEME, 3AKOHOB COXPAaHEHHUSI MacChl BEILIECTB;
® OMNUCHIBATh U XapaKTepU30BaTh TaOIM4HYIO Qopmy llepnoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasnuyath MOHATUS «TJlaBHasg nonarpymmna (A-rpynma)» u «nobouHas noarpymnmna (b-rpymma)y, manbsie u
00JbIIME TEPUO/IbI, COOTHOCUTh 0003HAaYEHHs, KOTOpble UMeroTcst B Tabnuue «llepronuueckast cuctema
xuMmudeckux aaeMmenToB . . Menneneenay;
e XapakTepus3oBaTh (ONHUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB pA3IUYHBIX KJIACCOB,
MOATBEPXK1asl ONHCAHME NPUMEPAMHM MOJIEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XHMHUYECKHX
peaKIuii;
® IIPOTHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX KAaue€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPALLECHUN B Pa3JIMYHbIX YCIOBHSIX;
® BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYISIPHYHO M MOJSIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XMMHYECKOTO 3JIEMEHTa Mo (GopMysie COCTUHEHHs, MAacCOBYIO JIOJIO BEIIeCTBa B PacTBOPE, MPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOMN peaKIuu;
® [IPUMEHATH OCHOBHBIE OIEPAlMU MBICIUTEIBHON JE€ATEIbHOCTH — aHAJIW3 U CHUHTE3, CpPaBHEHMHE,
000011eHre, cHUCTeMaTH3aluIo, KIACCU(UKAIUIO, BBISBICHHE MPUYUHHO--CICACTBEHHBIX CBSI3€H — JUIS
W3y4YEHUs] CBOWCTB BEUIECTB M XUMHYECKUX PEAKIHUI, €CTECTBEHHO-HAay4yHbIE METOAbl IO3HAHUS —
HaOII0IeHNEe, U3MEPEHNE, MOICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH);
e CIIeJIOBAaTh MpaBUJIaM MOJb30BAHUS XUMUYECKOUN MOCYI0M U 1abOpaTopHBIM 000pYIOBaHUEM, a TAKKE
MpaBUJIaM OOpaIIeHHsI C BEIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMHU IO BBIMOJHEHUIO JTa00OPATOPHBIX
XMUMHYECKUX OTBITOB MO TMOJYYEHHUIO U COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJA U KHUCIOPOA),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J10J1€M paCTBOPEHHOTO BEIIECTBA.



TEMATHYECKOE IINTAHUPOBAHHUE
Bocnurare/bHbII NOTeHIUA NIpeAMeTa o0ecreYnBaeT Peain3aluio CJIeAYIIIUX HeleBbIX IPHOPUTETOB BOCIIMTAHUSA:

- (¢dopMHUpOBaHHE BCECTOPOHHE OOpa30BaHHOM,
MHPOBO33PEHYECKUX B3IJISI0B, IEHHOCTHBIX OpPUEHTALNM, UIEMHO-HPABCTBEHHbIX, KYJIbTYPHBIX U 3TUYECKUX IPUHIUIIOB U HOPM IIOBE/ICHUS;
- (popMupoBaHE OTBETCTBEHHOTO OTHOIICHUS K YUCHUIO;

-popMupoBaHuE y OOYYAIOUIUXCS YMEHHS BHAETh M MOHMMATh HEHHOCTh OOpa30BaHMs, 3HAYUMOCTh XMMHUYECKOTO 3HAHUS IS KaXI0TO

YCJI0BCKA HE3aBUCHUMO OT €TI0 HpO(l)GCCI/IOHaJILHOf/'I JACATCIBHOCTH,

-popMUpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHHMU M COTPYJHUYECTBE CO CBEPCTHUKAMH, NETbMH CTaplIero M MIIaJIIero
BO3pacTa, B3pOCJIBIMHU B IIpoOLieCcCE 00pa30BaTENbHOM, OOLIECTBEHHO IOJIE3HOW, y4eOHO-HCCIEeI0BATENbCKOM, TBOPUECKOW M JPYrUX BUIOB

JIeSITCILHOCTH;

-(popMupOBaHUE LIEHHOCTH 3/I0pOBOro M Oe3omacHoro obpas3a >KHW3HM; YCBOEHHE NMPaBUJ WHIUBUAYAIBHOTO M KOJUIEKTMBHOTO 0€30MacHOro

WHUIMATUBHOM W YCHEWIHOW JIMYHOCTH,

obOnanaromel CUCTEMON COBPEMEHHBIX

IIOBCJICHUS B ‘-IpC3BI:I‘-IElI>iHI:IX CUTyaludXx, yrpoXaromux XU3HHU U 3J0POBBIO J'IIOI[GI\/'I, IIpaBHJI NOBCACHHWA HAa TPAHCIIOPTE U HA 1OPOTrax;

-popMupoBaHre y OOydaroluxcs LEIOCTHOTO MPEACTaBICHUS O MUPE U POJM XUMHH B CO3JIaHMM COBPEMEHHON €CTEeCTBEHHO-Hay4yHOU
KapTUHBl MHpa, YMEHUS OOBACHATH OOBEKTHl M TMPOIECCHl OKPY)KAIoIeH NeHCTBUTENbHOCTH —TIPUPOAHON, COLMAIbHOW, KyJIbTYpHOM,

TEXHUICCKOM CpE€Aabl, UCIIOJIB3YS JI 9TOr0 XUMHUYCCKUEC 3HAHUA.

7 KIIACC
Kosan4yecTBo 4yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne m/m NporpamMmbl Bcero KonTtpoaknbie IpakTiyeckue o0pa3oBaTejibHbIE
padoThbI padoThI pecypeb
Pasznea 1. Ilpeamer XuMmuu U MeTO/IbI €€ U3yUEHUS
bu6mmoreka [JOK
11 Hpemver xummn 1 https://m.edsoo.ru
bubnuoreka [JOK
1.2 SIBneHUs, IPUCXOAIIUE C BEIICCTBAMHU 2 1 https://m.eds0o.ru
1.3 HaGnronenue u SKCIepuMeHT B XUMUH 2 1 BH6H_HOTeKa LOK
https://m.edsoo.ru
Wroro no pazgeny 5

Pa3nes 2. CTpoeHne M MX arperaTHoe COCTOsIHME BellecTB

2.1

Crpoenue BemecTa

bu6mmoreka [JOK
https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

bubmuoreka [JOK

2.2 ArperatHoe COCTOSIHUE BEILIECTB. 2 https://m.eds00.ru
Wroro mo pazueny 3
Paznen 3. CMecHu BelliecTB, HX COCTaB
bubmmoreka [{OK
3.1 YucTele BEECTBA U CMECH 1 https://m.edso0.ru
3.2 I'a3oBBIE cCMecH 2 BH6H_HOTeKa HOK
https://m.edsoo.ru
bu6mmoreka [IOK
3.3. MaccoBast J10Jis1 paCTBOPSHHOTO BEIIECTBA 4 https://m.edsoo.ru
bu6moreka [IOK
3.4, MaccoBast 10J1s1 IPUMECH. 2 https://m.edsoo.ru
Wroro mo pazmeny 9
Pa3nen 4. ®usnueckue siBJeHUsS B XUMHUU
. bu6mmoreka [IOK
4.1. HexkoTtopsie criocoOb! pa3aeneHus cmecei 1 https://m.eds0o.ru
492 ®uabTpOBaHKE B JIA0OPATOPHH, B OBITY U 5 bubmuorexa [JOK
- Ha MPOM3BOICTBE. https://m.edsoo.ru
bu6mmoreka [IOK
4.3. JlucTriuianys, Wiv rneperoHka 3 https://m.eds0o.ru
Hroro no pazgeny 6
Pa3znen 5. CocraB BemecTB. XuMU4ecKue 3HaKu U GopmyJibl.
5.1. XUMHYECKUE DIIEMEHTEL. 2 BH6H_HOTeKa HOK
https://m.edsoo.ru
XHUMHYECKHE 3HAKH U XUMHUYECKHUE bubmuoreka [JOK
5.2. 2 .
bopmyIIbI. https://m.edsoo.ru
OtHOcUTeNbHAs aTOMHAs U bubmuoreka [JOK
5.3. 4 .
MOJICKYJISIpHAsI MaCCHhI. https://m.edsoo.ru
Htoro mo pazneny 8
Pasnea 6.IIpocThie BemecTBa.
6.1. Mertaubl 6 bubnuoreka [JOK



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

https://m.edso0.ru

bubmuoreka [JOK

6.2. Hemeramisl. 7 https://m.edso0.ru
Wroro mno pazueny 13
Pazgen 7. Ci1o:KHbBIE BellleCTBA
bubmmoreka [{OK
7.1. BaneHTHOCTSD. 2 https://m.edso0.ru
bubmmoreka [{OK
7.2. Oxcuppl. 1 https://m.edsoo0.ru
bubmmoreka [{OK
7.3. I[IpencTaBUTENIN OKCHIOB. 2 https://m.edso0.ru
bu6moreka [IOK
7.4, Kucnorsr. 3 https://m.edso0.ru
bu6moreka [IOK
7.5. OcHOBaHUs 3 https://m.edsoo0.ru
bu6mmoreka [IOK
7.6. Conu. 3 https://m.edsoo0.ru
Knaccudukanus bu6mmoreka [IOK
7.7. 5 -
HEOPraHUYEeCKUXBEIICCTB. https://m.edso0.ru
Hroro no pazgeny 19
PesepBHOE Bpemst 5
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne KoauuecTBO 4acos J1eKTPOHHBI
) JNata e nu¢poBbIe
Tema ypoka Bcee Kontpoas, | Mpakriye u3yue o0pa3oBareJ
n/ HbIE CKHe
ro HHUSA bHBIE
n padoThI padoThI pecypesl
VIHCTPYKTaX 110 bubnuoreka
oXpaHe Tpyaa. [OK
TTpe/MeT XUMHUH. https://m.edsoo
3HayeHne XUMHUHU B U
JKHA3HU
COBPEMEHHOTO
1 genmoBeka. Tena. 1
Bemecrna.
CBolicTBa BEIIECTB.
[IpumeHeHne
BEIIECTB Ha OCHOBE
HX CBOMCTB.
SBnenus, bubnnoreka
MIPOUCXOISAIIIHE C HOK
BeIICCTBAMIL. https://m.edsoo
dusnueckue u -
XUMHTYECKHC
2 sBIIcHMs. BemecTna, 1
Y4acTBYIOIIHE B
pEeaKIMK: UCXOTHBIC
BCIICCTBA U
MPOAYKTHI PEAKITUH.
[Ipusznaku bubnuoteka
XUMHUUYECKUX PEaAKIU: LHOK
U3MEHEHHE L(BETA, https://m.edsoo
BBINAJCHUE 158101 .ru
pacTBOpEeHHE OcCajKa,
BBIJICIICHHE 15R10 1
3 | pacTBOopeHHEe oOcajKa, 1 1
BBIACIICHHC rasa,
BBIACIICHHC 158101
MOTJIOIICHUE TEIIOTHI
U CBETa, IMOSIBICHUE
3amaxa.  CraproBas
JAMATHOCTHKA

11




HHucTpyKTa) no
oxpaHe TpyAa.
IIpakTHYeckas
pabora Nel.
3HaKOMCTBO c
1a00paTOPHBIM
o0opymoBaHUEM.
[IpaBuna TEXHUKHU
0€3011aCHOCTH npu
paboTe B XMMHYECKOM
KaOuHeTe
(maboparopun).

Bubnuoreka
LIOK
https://m.edsoo
.ru

CtpoeHue  BEIIECTB.
ArperaTHO€ COCTOSIHUE
BerniecTB.l'a3sl,
KUJKOCTH,  TBEPJbIS
BemiecTBa. B3anmHbIe
TIePEXOIbI MEXITY
arperaTHbIM
COCTOSITHUEM BEIIIECTB.
(Ctpoenue BemecTna.
BpoyHoBckoe
newkenne. Juddysus.
AToMbl.  MOJIEKYJIBI.
OCHOBHBIE MOJIOKEHUS
aTOMHO-
MOJIEKYJISIPHOTO
YUYCHHUS. Honsbl.
BemectBa
MOJIEKYJISIPHOTO u
HEMOJIEKYJIIPHOTO
CTpOEHUSI.

)

bubanorexa
LHOK
https://m.edsoo
.ru

YucTeie BemecTBa |
cmecu. (l'omoreHHbIe 1
TeTePOrCHHBIC CMECH.
I"az000pa3nbie,
KHUJIKAE W TBEpIbIC
CMecH.)

bubnuoreka
LHOK
https://m.edsoo
.ru

I'a30BBIE CMeECH.
OO0beMHast 1074
KOMITOHEHTOB Ia30BOit
cmecu.( Bo3myx-
MPUPOIHAS Ta30Bast
cmech. Cocras
Bo3nyxa. OObemMHast
JI0JIsI KOMIIOHEHTA

bubnnoreka
LHOK
https://m.edsoo
.ru
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ra3oBOM CMECH.
Pacuersl ¢
HCIIOJIb30BAHUEM
mousatust «O0bemMHast
JIOJIs1 KOMIIOHEHTA
cMecH»)

Pemenne 3amau  Ha
00BEMHYIO JIOJTEO
KOMIIAaHCHTOB Ta30BOH
cMmecu. MaccoBast oI
PacTBOPEHHOTO
Bemniectsa. (MaccoBast
J0JIs NpUMeCH.
ITonsarue 0
TEXHUYECKOM oO0pasiie,
00 OCHOBHOM
KOMIIOHEHTE M O
npuMecn.  MaccoBas
JIOJIS MIPUMECH.
Pacuetnr C
HCIIOJIL30BaHue
MOHATHS  «MaccoBas
JIOJISl IPUMECEI.

)

bubanoreka
LHOK
https://m.edsoo
.ru

(MaccoBas TTOJIS
PacTBOPEHHOTO
BemectBa. Ilonstue o
KOHIICHTPAIIUH
pactBopa. MaccoBas
J0JII  pacTBOPEHHOTO
BeleCTBA KakK
OTHOILIEHUE MaccChl
PacTBOPEHHOTO
BelllecTBA K  Macce
pactBopa. Pacuersr ¢
HCII0JIb30BaHHEM
MOHATHS  «MaccoBas
JOJII  pacTBOPEHHOTO
BelecTtBay) Perienne
3alad  Ha MacCOBYIO
JIOJII0  pacCTBOPEHHOTO
BEIIECTBA.

bubnuoreka
1IOK
https://m.edsoo
.ru

10.

HNucTpyKTax no
OoXpaHe TpyAa.
IIpakTHyeckas
padora Ne2.
[Ipurorosienue
pactBopa ¢

bubnnoreka
LHOK
https://m.edsoo
.ru
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3aJaHHOM MacCOBOM
JoJei
PacTBOPEHHOTO
BEIICCTBA.

11.

Maccosas nons
npuMecen. Pacyerst ¢
HCIIOJIb30BAHUEM
MIOHATHS «MacCoBas
JI0JISL IIPUMECH.

bubanorexa
LHOK
https://m.edsoo
.ru

12.

HekoTopsie crioco6s!
pa3aeiieHust CMecen.
Paznenenue cmeceii Ha
OCHOBE pa3JIN4uil B
(hbMBUYECKUX CBOMCTBAX|
U UX KOMITIOHEHTAaX.
OtcranBanue u
JIEKaHTAIHS.

HenTpudyruposanue.

bubanorexa
LHOK
https://m.edsoo
.ru

13.

®unbTpOBaHUE B
naboparopuri, B OBITY,
Ha MIPOU3BO/ICTBE.
OUIbTpOBAHUE u
¢mieTpar. (YcraHoBka
st GUIBTPOBAHUS U
nmpaBujia  paboOTHl €
HEH. beiTOBBIE
GbuabTpel AN BOJBL.
AncopOrus.
[IpotuBoras.
JAuctniaasauus,, WIH
neperoHKa.
JuctunnupoBaHHast
BOJIa U €€ MOJIyueHHUE.
[Teperonka HeTH.
Pextuduxarmonnsie
KOJIOHHBI.

HedrenpoaykTsl.)

bubnuoreka
HOK
https://m.edsoo
.ru

14.

AncopOuus.
YerpoicTBo
MPOTHBOTa3a
JIMCTUILISIIMS, WA
MeperoHkKa.
JlMCcTUITMpOBaHHAS
BOJIa U €€
MOJTy4YCHHUE.

bubanoreka
LHOK
https://m.edsoo
.ru

15.

HNHcTpyKTax 1no

Bbubaunoreka

14




OXpaHe TpyAa.
[IpakTrnueckas
pabora Ne3.
BeIpamusanue
KPHUCTAJIOB COJIU.
(momamrHuim
9KCIEPUMEHT)

LIOK
https://m.edsoo
.ru

16.

HNHcTpykTaxk no
OXpaHe Tpyza.
[IpakTnueckas pabora
Ne4. Ounctka
ITIOBAPEHHOM COJIN.

bubanoreka
LHOK
https://m.edsoo
.ru

17.

XnuMudeckre
DJIEMEHTEIL.
XUMHYECKHUH DJIEMEHT
Kak OIMpeIeICHHBIN
BUJI AaTOMOB.
(BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHSL.)
XuMHu4deckue
3JIEMEHTBI B IPUPOJIE.
OeMEHTHBIM COCTaB
manetsl. [IpocTeie n
CIIOJKHEIC BEIIISCTBA.
AnnoTponus u
AJUIOTPOIIHbIE

Mo (DUKAITU Y.

bubanorexa
LHOK
https://m.edsoo
.ru

18.

XuMudeckue 3HaKu.
XUMHYECKHE
CHMBOJIBL, X
MIPOU3HOIICHUE H
Ha3BaHHE.
OTHUMOJIOTHYECKHE
Hayajia Ha3BaHUH
XUMHUYECKUX
niieMeHTOB. Tabnuma
XUMHUYECKUX
9JIECMEHTOB
JI.1.MeHpeneeBa u ee
CTPYKTYpa: IE€PHOIbI
(6ompIIMe U MambIe) U
rpymnbl (TTaBHBIE U
MOOOYHBIE).
OtnenbHbIE TPYIIBI

bubnuoreka
1IOK
https://m.edsoo
.ru
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XUMHUYCCKUX
AJIEMEHTOB:
IIEJIOYHBIC METAJLIbI,
TaJOrCHBI,
OJIarOpOTHBIC Ta3blL..

19.

XHAMHUYECKUE
dopmynsr. 1
(dbopmynbHbIE
€IMHHULIBI.
Koadpunments n
WHJIEKCBI
Nudopmanus,
KOTOPYIO HECYT
XMUMHYECKHUE CUMBOJIBI
1 GOPMYJIBL.

bubanoreka
LHOK
https://m.edsoo
.ru

20.

OTtHOCUTENLHAS
aToMHas 51
OTHOCHUTEJIbHAS
MOJIEKYJIIpHAsE MacCHl.
(xak BEJIIMYMHA,
MOKa3bIBAIONIas, BO
CKOJBKO pa3 macca
aroma JAHHOTO
JJIeMEHTa Ooublle
Macchl aroma
BOJIOPO/IA.
OTHOCUTENLHAA
MOJIEKYJIIpHAs Macca
ee HaXO0XKIEHHE.
MaccoBas OJIS
JJIEMEHTA B CJIOXKHOM
BEIIECTBE.
JlommoTHUTEIbHAS
nHpopManus,
KOTOPYIO HECyT
XUMHUYECKUE

bopmyiIbL.)

bubanorexa
[IOK
https://m.edsoo
.ru

21.

Pemenue 3amau Ha
HaxO0XKJIeHUE
OTHOCHTEIbHAs
MOJIEKYJIIpHAsE MACCHI.

bubnuoreka
LHOK
https://m.edsoo
.ru

22.

Ypok 060011eHus 1o
TeMe «Uucrtoie
BEIIIECTBA U CMECH.
XumMunueckas

bubanoreka
[HOK
https://m.edsoo
.ru
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CHUMBOJIMKa»

23.

KourtpoJsbHas padora
Nel mo Teme «Uucteie
BEIIECTBA U CMECH.
XnuMuueckas
CHMBOJIHKAY.

Bbubauoreka
HOK

https://m.edsoo

u

24,

Mertamisr:
XUMHYECKUE DJIEMEHTHI
U TIPOCTHIE BEIIECTBA.
du3nyecke CBOMCTBA
MeTauioB. . (Merais
U CIJIaBBl B HCTOPUU
YeJIOBEUSCTBA:
MEJIHbIN, OpOH30BBIN U
JKEJIC3HBIN BEKa.
3HaueHNEe METAJLIOB U
CILIaBOB. OO0mme
¢uznueckue CBOMCTBA
METAJLIOB.)

bubmmoreka
HOK

https://m.edsoo

ru

25.

[IpencraBurenu
METaJIOB. Kemeso.
CrutaBel xene3a: YyryH
u cranb. (Texauueckoe
YUCTOE W XHMHYECKHU
JHCTOE JKene3o0.
Keme3o-ocHoBa
COBPEMEHHOU
MPOMBIIIIEHHOCTH U
CEIIbCKOTO XO3SMCTBA.
CriaBbl JKenesa:
YyTyHbl W CTaJH.
[Tepenenbubliit u
JIUTENUHBbIE YYT'yHBI, UX
3HaUYCHHE.
Yraepoaucras Hu
JICTUpOBAaHHAsl  CTaJlH,
nX 3HaueHue. Ilonarue
O YEpHOM M IBETHOM
metamnypruu. )[Ipenct
aBUTEIU METaJIJIOB.

ANOMUHHAIA.
IIpumeHeHue
aJIlOMUHHUS Ha OCHOBE
€ro CBOICTB
[IpencraBurenu
METaJIJIOB. 3o10TO0.
Ponb 30JI10Ta B
HUCTOPUHU

bubOmmoreka
LHOK

https://m.edsoo

fu
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YeJI0BEYECTBA..
IIpencraBurenu
MetamioB. OnoBo. Ero
CBOMCTBA u
[IPUMEHEHHUE.
«OnoBsIHHAS Yymay.

26.

Hemeramnbl.
[Tonoxenue
HEMETAJIOB B
MEPUOINYECKOMN
TabnuIe
JA.N.Menneneena.
[IpencraBurenu
HEMETAJIOB.

bubanorexa
LHOK
https://m.edsoo
.ru

27.

Hemeramnbl.
bnaropoansie rasel
Hewmeramnbl.
Kucnopon
AmnoTponHsle

MO (DUKAITUH. .
Hewmeramnsr. @ocdop.
Ero annorpomnueie
MO (UKAITUH.
(CpaBuenwme cBOMCTB
0eJI0ro U KpacHOTO
dhochopos. Obnactu
UX IPUMEHCHHSI. )

bubanorexa
HOK
https://m.edsoo
.ru

28.

Hewmeramnsi. Cepa,
OOmacTtu ee
MPUMEHECHHUS.
Hemeramnsr.
Yraepona. Ero
AJUIOTPOITHbIE

MO I (DUKAITUH.
HemeTtamnsl.
Yraepon. Ero
AJUIOTPOITHbIE
MOAU(PHUKAIIH.
Hemeramnsl. A3or,
€ro CBOMCTBA U
MIPUMEHEHHUE.

bubnuoreka
HOK
https://m.edsoo
.ru

29.

BaneHTHOCTE.
BanentHocThb KakK
CBOICTBO aTOMOB
OJITHOTO XMMHUYECKOTO
3JIEMEHTA COCIUHSITHCS

bubanoreka
[HOK
https://m.edsoo
.ru
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co CTpPOTro
OIPENEIIEHHBIM
YUCIIOM aTOMOB
JIPYroro XUMHYECKOTO
aJeMeHTa. DJIEMEHTHI C
MOCTOSTHHOM u
IIEPEMEHHOMN
BaJICHTHOCTBLIO. BLIBOI
(hopMyITBI COCTUHEHHMA
o BAJICHTHOCTH.
Ha3zBanue coennHenus
1o BaJICHTHOCTH. )
OKcHJBL. (Bona,
YTJIEKUCIIBIN ras,
okcun kpemuus (1V),
X CBOICTBa 5
IIPUMEHEHHUE. )
[IpencraBurenu
OKCHJIOB. Kucnotrl.
[IpencraBurenu
KHUCJIOT.

30.

OcHoBaHusl.
[IpencraBurenu
OCHOBaHHIA.
(OcHoBanus, ux
COCTaB M Ha3BaHUI.
I'mapoxcorpymnma.
OcHoBanus
pacTBOpUMBIC
(memoun) u
HEpPaCTBOPUMBIE.
N3MeHenune okpacku
WHJIMKAaTOPOB B
LIETTOYHOM cperie.
I'uapokcua HaTpus,
KaJaus U KaJbLMs, UX
CBOMCTBA K
[IPUMEHCHHE. )

bubOmmoreka
LHOK

https://m.edsoo

fu

31.

Conu. IlpencraBurenu
COJIEH.
Knaccudukarus
HEOPraHHYECKUX
BertectB. (Comu, ux
COCTaB M Ha3BaHUSI.
PactBopuMOCTS coseit
B BoJe. XJIOpUI
HaATpUs ¥ KapOoHAT
KaJIbIIMsl, UX CBOMCTBA

bubanoreka
LHOK

https://m.edsoo

fu
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U TIPUMCHEHUE. )
IMoaroroska k bubnuoreka
KOHTPOJIBHOM padoTe. LHOK
32. 1 https://m.edsoo
.ru
KonrponbHas pabora Bubnnorexa
No2 mo Teme L[OK.
"OCHOBHBIE KJIACCHI https://m.edsoo
33. | HEOPraHU4ECKHX 1 ru
COCMHEHUI». YPOK
00001IeHHS TIO
H3YYEHHOMY KYpCY.
Uroroas bubnuoteka
KOHTpOJIbHAs paboTa LTOK
34. | B paMKax 1 https://m.edsoo
MIPOMEKYTOUYHOU U
aTTeCTallHH.
OBIIEE KOJIMYECTBO
YACOB 10 34
[TPOI'PAMME

20
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