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COJEPKAHUE OBYYEHUA

7 KJIIACC
I')IABA 1. IIpeamMeTr XMMHMH U METOJbI €€ U3yYeHHSA

IIpenmer xumuu. 3HaueHHE XUMHHM B JKM3HU COBPEMEHHOIO Ye€JlOBeKa. Tena M BeElecTBa.
CaoiicTBa BemiecTB. [IpumeneHune BenecTs Ha OCHOBE MX CBOMCTB.

SBieHusi, npoucxoasiue ¢ BemecTrBaMu. PuU3NYECKUE SIBICHUS U XUMUYECKHE pEaKLUU.
BemecTtBa, yuyacTByroIIME€ B peakLMU: HUCXOAHBIE BEIIECTBA M NPOAYKTHl peakuuu. [IpusHaku
XMUMHMUYECKUX PpEaKLUMN: MU3MEHEHHE IIBETA, BbINAJEHUE WJIM PACTBOPEHHUE OCAIKA, BBIIEICHHUE WIH
pacTBOpEHUE 0CaJKa, BBIIEICHUE Ia3a, BbIACICHUE WM IMOTJIOUIEHUE TEIJIOThl U CBETA, MOSBICHUE
3amaxa.

Ha0nronenne u 3KcnepuMeHT B XUMHM. V3ydeHue njaamMeHu cBeYd M CIUPTOBKHU. ['unoresa u
BbIBOJ. OopMIIeHHE pe3yabTaTOB IKCIIEPUMEHTA.

Jemoncrpauus. Kosutekuusi cTekIstHHOM nocyabl. Kosuiekuusi u3nenuid U3 aatOMUHHS U €ro
criaBoB. [lonmydyeHune yriiekuciioro raza v €ro B3auMoICMCTBHE C U3BECTKOBOM BOJ0M. B3anMoaericTeue
pacTBOpa MUIIEBOU COBI C YKCYCHOM KHUCIOTOM.

IIpakTnueckas padora Nel. 3HakoMcTBO ¢ 1abopaTopHBIM 000pyAoBaHueM. [IpaBuiia TeXHUKH
0€30MMacHOCTH NP paboTe B XUMUYECKOM KabuHeTe (J1abopaTtopun).

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

Crpoenne BemecTrBa. bpoyHosckoe nsmxenue. Juddysus. Aromel. Monekynbl. OCHOBHBIE
MOJIOKEHUSI aTOMHO-MOJIEKY/sipHOro yueHHs. MoHbl. BemiectBa MOJNEKYISIpHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUSI.

ArperatHoe cocTtosinue BemecTB. ['a3pl. Kunkoctu. TBepapie BemecTBa. Bzaumubie nepexoapl
MEXAY Pa3InYHBIMU arperaTHbIMU COCTOSTHUSIMHM BEILECTB: BO3TOHKa (CyOnMManus) u Aecyomumanus,
KOH/JICHCALlUsl ¥ UCTIAPEHHE, KPUCTAJUIM3alus U IIJIaBJICHUE.

demoncrpanuu. {uddy3us nmepmanranara kanus B Bojge. Codupanue nmpudopa ist IOTydeHUS
rasa v poBepKa ero Ha TepMEeTUYHOCTh. Bo3roHka cyxoro jpaa, iona niu HadranuHa. Habmonenue 3a
OpOoyHOBCKUM JBIKeHHEM. [nddy3un KOMIOHEHTOB €3010paHTa B BO3AyXe. ArperatHble COCTOSHUS
BOJIBI.

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

Yucrele BemecTBa U cMecH. YucTole BellecTBa U cMecu. ['OMOreHHbIE U Te€TepOreHHbIE CMECH.
I"a30006pa3uble, )KUIKUE U TBEPAbIE CMECH.

I'azoBble cmecu. Bosnyx- mpupoanas razoBas cMech. CocraB Bo3ayxa. OObeMHas [0
KOMIIOHEHTa Ta30Boil cMecu. PacueTsl ¢ ucnosb3oBaHueM NOHATUSA «OObeMHasi 10JsI KOMIIOHEHTa
cMecH»

MaccoBasi 10151 pacTBOPeHHOro BemectBa. [loHATHEe O KOHUEHTpaluu pacTBopa. MaccoBas
JI0JIsI PACTBOPEHHOI'O BEIECTBA KAK OTHOIIEHHE MAacChl paCTBOPEHHOI'O BEIIECTBAa K MAacce pacTBOpA.
PacueTsl ¢ ucnosib30BaHUEM TOHSTHS «MACCOBAsl 10J1s1 pACTBOPEHHOTO BELIECTBA»

MaccoBasi 10151 npumecu. [ToHsTHEe 0 TexHUYECKOM 00pasiie, 00 OCHOBHOM KOMIIOHEHTE U O
npuMecu. MaccoBas J10J11 mpuMecu. PacueTsl ¢ UCIIOIb30BAHKE MOHATUS «MACCOBast JOJI IPUMECE».

JemoncTpanuu. Pasnuunele oOpas3ibsl Mpamopa. Kosulekuus MUHEpanoB M TOPHBIX IOPOI.
Komnekust ObITOBBIX, KOHAUTEPCKUX U MEIUIMHCKUX cMmeceil. OOpaslbl MEIUIMHCKUX U MHILEBBIX
pacTBOPOB C YKa3aHUEM MAacCOBOM JJOJIM KOMIIOHEHTA.

IIpakTnueckas paGora Ne2. IlpuroroBieHue pacTBopa ¢ 3aJaHHON MacCOBOH [0Jiei
PACTBOPEHHOI0 BelleCTBA.

TJIABA 4. ®u3zn4yeckue ABJICHUA B XUMHH.

Hexortopbie cnoco0bl pa3nenenust cmeceil. PasneneHue cmeceil Ha OCHOBE paszinyuil
(bu3MUECKUX CBOWCTB UX KOMIIOHEHTOB. OTcTanBaHue U AekanTtaius. Lleatpudyruposanue.



®uabTpoBaHuEe B J1a00paTOpHu, B ObITY M Ha NpPou3BoAcTBe. OWIBTPOBaHHE U (QUIBTPAT.
VYcranoBka Js GUIBTPOBAHMS M MpaBHia pabOThl ¢ HeW. BbrIToBBIE PUIBTPHI UIs BOABI. ACOpOIus.
IIpoTusoras.

JeTHIIA M, WM Neperonka. J[McTHUIMpoBaHHas BoJia U ee mosrydenue. Ileperonka Hedru.
Pexrudukarmonnsie konoHHbl. HedrenpomyKTer.

JdemoncTpanuu. Pa3genenue cMecu MOPOIIKOB jkene3a U cepbl. OTCTauBaHUE W JEKAHTALIMS
M3BECTKOBOI'O MOJIOKA WMJIM B3BECH Mejia B Boje. PaszeneHue BOJHON cMecH pacTUTEIBLHOIO Macia C
MOMOIIBIO  JIENUTENbHOW BOpOHKHU. LlenTpudyrupoBanme. Komneknust ¢uibTpoB OBITOBOTO U
crenuagbHOro  HasHaueHus. JlaboparopHas  ycraHoBka  Juisi  guctwusiuuu.  Kosekuus
HEPTETPOTYKTOB.

IIpakTnueckas padora Ne3. BripamyBaHue KpUcTajiIoB (JOMAITHUI 3KCIIEPUMEHT).

IIpakTnueckas padora Ne4. OuncTka MOBapEeHHOM COMH.

I')IABA 5. Cocras BemiecTB. XuMHYecKHe 3HAKH M (OPMYJIbI

XuMnuyeckue 3jeMeHTbl. BemiectBa MOJEKYISIpPHOTO ¥ HEMOJIEKYISPHOTO CTPOCHUSI.
XUMUYECKUN D3JIEMEHT KaK OMNpENETCHHbIM BHJ aTOMOB. XHMHYECKHE OJJIEMEHThl B MPHUPOJIE.
DOneMeHTHBIH cocTaB 3eMiM U ee rui8eosiornueckux obosouek. [IpocTeie U clokHbIE BeleCTBa.
AnnoTponus 1 aJUIOTPOIHbIE MOIU(UKALINH.

XuMHnuyecKue 3HAKN U XumMuueckue Gpopmyiibl. XUMUYECKUE CUMBOJIbI, UX TTPOU3HOIICHUE U
Ha3BaHUS. ODTUMOJIOTHYECKHE Haydajla Ha3BaHUN XHUMHUYECKUX DJJIEMEHTOB. Talnuia XUMHYECKUX
anemenToB J[.M.MenzeneeBa u ee cTpykTypa: nepuojsl (0oiblivne U Malible) U Tpynmsl (TJIaBHbIE U
nobounbie). OTaenbHBIE TPYNIBl XWMHYECKHMX DJJIEMEHTOB: IMIEJIOYHBIE METaUlbl, TaJlOTEHBI,
OnaropojHbie ra3pl. XuMudeckue Gopmyinsl U GopmyabHble eauHUIbl. KoadhdumuenTsr u MHACKCHI.
WNudopmanus, KOTOPYIO HECYT XUMHUYECKHE CUMBOJIBI U (POPMYIIBI.

OTHocuTeIbHASA aTOMHAasi M MoJieKyJsipHasi Maccbl. OTHOCUTENbHAs aTOMHAas Macca Kak
BEJIMYMHA, MOKA3bIBAIOLIasl, BO CKOJBKO pa3 mMacca aroma JaHHOTO 3JIeMeHTa OoJbllieé Macchl aroma
BoJoposia. OTHOcuTeNbHAasE MOJIEKYNIspHas Macca U ee HaxoxkaeHue. MaccoBasi J0Js dJIeMEHTa B
CII0HOM BenlecTBe. JlononHuTtenbHast nHGopMalus, KOTOPYIO HECYT XUMHUYECKHEe (POPMYIIBI.

JemoncTpanuu. Buaeodparmentsl u cnaiiapl. AmnoTtpornus kuciopoaa. Monaemu. TaGmuia
xumudeckux 3ieMeHToB J[.M.Menneneena.

I'JIABA 6. IIpocTblie BemecTBa.

Mertasuibl. MeTtajuibl: XMMHUYECKHE 3JIEMEHThI U MPOCThIC BelleCTBA. MeTaibl M CIUIaBbI B
HMCTOPUM YEJIOBEUECTBA: MEIHBIM, OPOH30BBIM M JKEJIC3HBIM BeKa. 3HAUEHHWE METAJJIOB U CIUIABOB.
OO6mue Gpu3nuecKkre CBOMCTBAa METAJIOB.

[IpencraButenu MetawioB. JKene3o. TeXHHMYECKOE UYHUCTO€ M XUMHUYECKH YHUCTOE KeEJe30.
Kenezo0-ocHOBa COBPEMEHHOM MPOMBIIIJIEHHOCTH U CEIbCKOr0 X03siicTBa. CILIaBbl Xkene3a: YyryHbl U
cranu. [lepenenbHblii U JIUTENHBbIE YYT'yHbI, UX 3HAUYEHHUE. YTIJIEPOJUCTAS. U JIETUPOBAHHAS CTAJIM, UX
3HaueHue. [lonarue o 4yepHOUl U LIBETHOM METAJLITypIrHH.

AmomuHuil. icTopusi TpOMBIIIIJIEHHOTO MPOU3BOACTBA amtoMuHusl. [IpuMenenre aitoMUHUS Ha
OCHOBE CBOMCTB.

30110T0. POIIb 30710Ta B UICTOPUU YETOBEYECTBA. 30JI0TO —METAJL FOBEIUPOB U 3TAJTOH MUPOBBIX
neHer. [Ipumenenune 3010Ta Ha OCHOBE CBOMCTB.

OnoBo, ero cBOiiCTBa U MPUMEHEHHE. AJIIOTPOTHS OJIOBA: cepoe u Oenoe o5oBo. «OnoBsHHAS
qyMay.

Hemeranusl. [lonoxxenue snemeHToB-HeMeTawioB B Tabmuile [I.11.MenneneeBa. biaroponnsie
ra3bl. AlmoTponus kuciopojia. CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB METAJJIOB M HEMETAILJIOB.

[IpencraButenu HemeTamioB. @ocdop u ero amnorponHsie Moaudukanuu. CpaBHEHHE CBOWCTB
6emoro u kpacHoro (ocdopon. ObmacTu UX MpPUMEHEHUs. YTIEPOM, €ro aNIOTPOIHbIE MOAU(DUKAIINU
(amMa3 u rpaduT), UX CBOKCTBA U MPUMEHEHHUE. A30T, €r0 CBOMCTBA U IPUMEHEHHE.

demoncTpanuun. Komekius metaiwioB U criaBoB. Kosmekuus «4yryH u cranby. Kosmexuus



U3JIENINl U3 aJIOMHUHUS U ero cruiaBoB. KoJuiekius u3aeiauu u3 ojioBa. KoJuleKusa HEMETAJIOB —
HpOCTBIX BCIICCTB.

Tema 7. CokHble BelecTBa

BanenTHoCcTh. BaneHTHOCTH Kak CBOWCTBO aTOMOB OJHOIO XUMHYECKOIO DIIEMEHTa
COEJIMHATHCS CO CTPOrO OIPECIIEHHBIM YHCIOM aTOMOB JPYTOro XMMHUYECKOTO JIEMEHTA. DJIEMEHTHI C
MOCTOSTHHOM M NIEPEMEHHON BaJICHTHOCTHIO. BBIBOI (popMynbl coemMHeHNH 10 BaleHTHOCTH. Ha3Banue
COCIMHEHUS 110 BAJICHTHOCTH.

Oxcuapl. Oxcuapl U cnocod o0pa3oBaHuMd HX Ha3zBaHUU. OKCHIBI MOJEKYISPHOIO U
HEMOJIEKYIIIPHOTO cTpoeHus. Poib okcunoB B npupoie. [lapankoBsiii 23 dekT.

IIpencraBuresn okcuaoB. Bopa, yraexucnbiii ras, okcun kpemuus (1V), ux cpoiictBa u
MIPUMEHEHHE.

Kucaorsl. KucnoTsl, ux cocras u kinaccuduxaiusi. Knuciaotsl oprannyeckue 1 HEOpraHuyecKue.
WNuaukaTtopsel. Tabauna pactBopuMoctu. CepHasi ¥ CONsIHASI KUCIIOTHI, X CBOWCTBA U IPUMEHEHUE.

OcHoBanuss. OcHOBaHMsI, UX cOCTaB W Ha3zBaHus. [uapokcorpynma. OCHOBaHUSI PacTBOPUMbIE
(memoun) M HepacTBOpUMBIC. M3MeHeHHWe OKpacKdM HMHIWKATOpOB B IejaouHoM cpene. ['mapoxcun
HATpHUsI, KaJlus ¥ KaJIbLIKs, UX CBOMCTBA U IPUMEHEHHE.

Couu. Conn, MX COCTaB M Ha3BaHUs. PacCTBOPUMOCTE COJiei B BoJie. XJIOpH/ HATPHS U KapOOHAT
KaJIbIUsl, UX CBOMCTBA U IPUMEHEHHUE.

Kanaccundukanus Heopranmyeckux BemecTB. BemecTBa, nx kinaccudukaiys u MHOTooOpasue.
[IpocTsie BemecTBa: MeTaJuIbl U HeMeTAIIbl. CII0KHBIE BEIIECTBA: OKCHU/IBI, OCHOBAHMS, KUCIIOTHI, COJIH.

Hemoncrpaunu. Komnekuus okcusioB. Komteknusa kucnot. Kosekius oCHOBaHMIA.

IIVIAHUPYEMBIE PE3YJBTATHBI OCBOEHMUMS ITPOT'PAMMBI 11O XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUSI

JIMUYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNIbTAThl OCBOEHHS IIPOrPaMMbI OCHOBHOTO OOINEro 00pa3oBaHMs JOCTUTAIOTCS
B X0Ji¢ OOyYeHHs XHMHHM B €IMHCTBE Y4€OHOM M BOCHMTATEIHHOM HEATEIHLHOCTH B COOTBETCTBHH C
TPAaAMIUOHHBIME  POCCHMCKAMH  COLMOKYJIGTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMH  IIEHHOCTSIMHU,
OPUHATEIMA B OOLIECTBE MpaBWIaMH M HOPMaMHU IIOBEJEHHS M CIHOCOOCTBYIOT —IIpOLIECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS ¥ COLMATU3AIMN 00YJAFOLIUXCS.

JIMYHOCTHBIE PE3YIbTAThl OTPAXKAIOT FOTOBHOCTH OOYYAIOLIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
MO3MTUBHBIX [IEHHOCTHBIX OPUEHTALMH U PACIIMPEHUE OIBITA AEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) maTpHOTHYECKOro BOCHHUTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H HAyYHOMY
HACJIE/INIO0, TOHUMAaHKs 3HAUYCHUS XUMHUYECKON HAYKH B )KU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJAJETh JOCTOBEPHON MHGMOpPMALKEN O MEPENOBBIX HNOCTIKEHUSAX U OTKPLITUSX MHPOBOM M
OTEUYECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOMCTBE MHUpPa M OOIIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHUS:

MPEICTABICHUS O COIMATBHBIX HOPMaX M MPaBUIaX MEKIHYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE,
KOMMYHHKATHBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, y4eOHO-HMCCIIEI0BATEIbCKOM,
TBOPYECKON W JPYTUX BHIAX ICSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW JEATEIbHOCTH
NpU  BBIMOJHEHUU Y4eOHBIX, TMO3HABATENbHBIX 3a/ad, BBIMOJHEHUH XUMHYECKHX OSKCICPHMEHTOB,
CO3JIaHUU YYEOHBIX MPOCKTOB, CTPEMJICHHs K B3aMMOIMOHUMAHHUIO M B3aWMOIIOMOIIM B MPOIIECCE ATOH
y4eOHON JeSTebHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEJCHHE M IMOCTYIKH CBOMX TOBApHIICH ¢
MO3HIIMH HPABCTBEHHBIX M ITPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS



MHPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKIMM, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIFOIIME OCHOBY JUIsl IOHMMAHUS CYLIHOCTH Hay4YHOU
KapTUHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IMPHPOJIbI, B3aUMOCBS3SIX
YeJI0BEKa C IPUPOJIHOU CPENIOH, O POJIU XMMHUHU B O3HAHUM 3THX 3aKOHOMEPHOCTEN;

[I03HABATE/IbHBIE MOTHBbI, HAlpaBJICHHbIE Ha I[IOJYYEHUE HOBBIX 3HAHUM 10 XHUMHH,
HEoOXoaMMBbIE Al OOBACHEHHsS HAOMIOAAaeMBIX TIPOLECCOB W  SBJICHUH, MO3HABATENBHOM,
MHGOPMAIIMOHHON W YUTATENbCKON KYIBTYpHl, B TOM YHCJIE HABBIKOB CAMOCTOSITENLHON pabOTHI ¢
Y4EOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATypOi, JOCTYIIHBIMH TEXHHYECKHUMHU CPEICTBAMH
WH()OPMAIMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYeHHIO W TIO3HAHMIO, JIOOO3HATEIILHOCTh, TOTOBHOCTH M CHOCOOHOCTh K
caM000Opa3oBaHUIO, MPOEKTHOW M WCCIIENOBATEILCKOM JCSATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4YEeHHUsI B JajbHEHIIEM;

4) popMupoBaHHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTHU KU3HU, OTBETCTBEHHOTO OTHOIIEHMSI K CBOEMY 3/J0POBBIO, YCTAHOBKU Ha
3/10pOBBI 00pa3 *U3HU, OCO3HAHUE TOCJEICTBUN U HENpPUSATUE BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
aJIKOTOJI, HApKOTHUKOB, KYpEHHS), HEOOXOJMMOCTH COOJIOZCHUSI TMpaBuil O€30MacCHOCTH MpH
oOpallleHnH ¢ XUMUYECKIMH BEILeCTBaMU B OBITY U peaibHOU KU3HU;

5) Tpy/10BOro BOCIIUTAHUSI:

MHTEpEC K MPAaKTUYECKOMY U3yUEHHIO NMpodeccuil U Tpyda pa3IuyHOTO poJia, YBaXKEHUE K TPYILY
U pe3ylibTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE€ Ha OCHOBE IPUMEHEHUs MPEAMETHBIX 3HAaHUU 10
XMUMHH, OCO3HAHHBIM BBHIOOP HMHIUBUIYalIbHOW TPAEGKTOPUM MPOJOHKEHHUS OOpa3oBaHUS C y4ETOM
JUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTpeOHOCTEH,
ycrnemHo mnpodecCHOHaIbHONW JESTeNbHOCTH W Pa3BUTHUA HEOOXOJUMBIX YMEHUH, TOTOBHOCTh
a/IalITUPOBAThCs B MPO(ecCHOHANBHOM Ccpefie;

6) 3K0JI0rHYECKOr0 BOCIIUTAHHUSI:

HKOJIOTHYECKHU 11eJIeco00pa3Hoe OTHOIICHHE K MPUPOJe KaK UCTOYHUKY KM3HU Ha 3emile, OCHOBE
e CylllecTBOBaHHUs, TIOHUMaHUE IIEHHOCTH 3JI0POBOTO0 U 0€30MacHOT0 00pasza *U3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 3/J0POBBIO, OCO3HAHHE LIEHHOCTU
coOnrofieHns mpaBui 0e30MacHOro MOBEACHUS MPU paboTe ¢ BEUIECTBAMH, a TaKXKE B CHUTyallUsX,
YIPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NPUMEHSATH 3HAHMS, IMOJTydaeMble NpPU HU3YYCHHM XUMHUH, A pElIeHHs 3aiad,
CBSI3aHHBIX C OKpYXKaroUlel MPUPOAHOU CPEOM, JUIsl MOBBILEHUS YPOBHSA SKOJIOTUYECKOM KYIbTYpBHI,
OCO3HAHHUs TJ00AJBHOTO XapakTepa AIKOJIOTHMUECKUX MpoOJieM U MyTed UX peuieHUs MOCPEICTBOM
METOJIOB XUMHH, KOJIOTMYECKOTO MBIILJIEHUSI, YMEHHUSI PYKOBOJCTBOBATHCS MM B IO3HABAaTEJIbHOW,
KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeranpeAMETHBIX pE3yNbTaTOB BBIACNISIOT 3HAYUMbIe 17 (HOPMHUpPOBAHUS
MHUPOBO33pEHUs OOIICHAayYHbIE OHATHUS (3aKOH, TEOPUsl, IPUHIIMI, THIOTe3a, (GaKkT, CUCTEMa, MpoLece,
SKCIEPUMEHT M JPYroe.), KOTOPble HCIOJB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpeaMeTax U
MO3BOJISIOT HA OCHOBE 3HAHUMN U3 ATUX MPEIMETOB (POPMUPOBATH MPEJICTABICHHUE O LIEJOCTHON HAyYHOU
KapTUHE MHpa, W YHHUBEpcajdbHble YyueOHbIe JeicTBUS (MO3HABaTEIbHBbIE, KOMMYHUKATHUBHEIE,
peryiasTHBHBIE), KOTOpble o0OecneunBaloT (OPMHPOBAHHE TOTOBHOCTH K CAMOCTOSTEIBLHOMY
TUTAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOM e TeTbHOCTH.

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble jornyeckue 1ecTBUA:

YMEHUSI MCMOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBILIUIEHUS MPU OCBOCHUM 3HAHUN: PACKPHIBATh



CMBICTT XUMUYECKUX MOHATHHA (BBLACTATh MX XapaKTEPHBIC MPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3h C
JIPYTUMHU TIOHSITUSIMHU), HCIIOJIB30BATh TOHSATHS s OOBSCHEHUS OTACIbHBIX (AKTOB W SIBICHHM,
BBIOMPATh OCHOBAHUS M KPUTEPUU LIS KIacCH(PHUKAIIMN XUMHUYECKUX BEIIECCTB U XUMUYCCKUX PEAKIIHA,
yCTaHABIUBATh MPUIMHHO-CICICTBEHHBIC CBS3M MEXIY OOBEKTaMH W3YYCHHUS, CTPOUTH JIOTUYCCKHE
paccyxaeHus (WHIAYKTUBHEIC, ICAYKTUBHBIC, 10 AaHAJIOTHH ), IEIaTh BHIBOJIBI M 3AKJIFOUCHUS;

YMEHHE TMPUMEHSATh B TIPOIECCe IMO3HAHWS TOHATHS (MIPEIMETHBIE W METaIpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, WCIOJb3yeMble B XUMHUHU, MPeoOpa3oBBIBATE IIHPOKO
MPUMCHSICMBIE B XHMHH MOJICIbHBIC MPEICTABICHUS — XUMUYCCKHUH 3HaK (CHMBOJ DJJIEMEHTA),
XUMHYecKas GopMylsia ¥ YpaBHCHHE XUMUYCCKOW PEaKIMH — IMPH PEIICHUH y4eOHO-TI03HABATEIbHBIX
3a1a4, C Y4€TOM O3THUX MOJCIBHBIX IPEACTABICHUN BBISABIATE M XapaKTEPH30BATh CYIICCTBEHHBIC
MPU3HAKA W3y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIICCTB W XMMHUYCCKUX PEAKIUH, BBISBIATH 0OIIUE
3aKOHOMEPHOCTH, NPUYHHHO-CIICJICTBCHHBIE CBSI3M W TPOTUBOPEYHS B HM3y4aeMBIX IpOIEccax |
SIBJICHUSIX.

Ba3oBble ucciaenoBaresbcKue 1eiicTBUS:

YMEHHE HMCTOJH30BaTh IMOCTABJICHHBIC BOTPOCH! B Ka4eCTBE MHCTPYMEHTA IO3HAHMS, a TAKKE B
KaueCTBE OCHOBBI Ui (POPMHUPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABWIBHOCTH BBICKA3bIBACMBIX
CY)KJICHUH;

MPHOOpEeTEHUEe OIbITa 10 IUIAHUPOBAHUIO, OPTaHW3aIlMM ¢ IPOBEJICHUIO YICHHYCCKHX
OKCTIEPUMEHTOB, YMEHHE HaOIIOJaTh 3a XOJIOM TIPOIECCa, CaMOCTOSITEIHbHO MPOTHO3HPOBATH €ro
pe3ynbTar, GOopMyITHpOBaTh OOOOMICHWS W BBIBOJBI 10 pe3yJabTaTaM MpPOBEACHHOTO OIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMeHHE BBIOMpaTh, aHAJIU3UPOBATH U HMHTEPIPETHPOBATH MH(GOPMAIUIO PA3IMYHBIX BHJIOB U
dbopM TmpencTaBiCHMS, MOJy4aeMyI0 M3 Ppa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJSIpHAs JHTEpaTypa
XMUMHUYECKOTO COJAEp:KaHMs, CIIpaBOUYHBIE IMocoOusi, pecypchl MHTepHeTa), KpUTHYECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE MNPUMEHATh Pa3IUYHbIe METOJbl M 3alpoChl IpU IMOUCKE U O0TOOpe MHbOpMaUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JUIsl BBIMOJIHEHHsS] Y4eOHBIX M IO3HABaTENbHBIX 3ajay
OomnpeneNéHHOr0 TUIA, NpUOOpeTeHHe OmbiTa B OOJAacCTH HCIOJIb30BaHUS  HMH(DOPMAILMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHH, OBJAJCHUE KyJIbTYpOM AaKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEILHO BHIOMPATh ONTUMAIbHYIO GOpMY IpeacTaBiIeHUs HHGOPMALIUU U
WUTIOCTPUPOBATh pELIaeMble 3aJaud HECIIOKHBIMU CXEMaMH, JuarpaMMaMmu, APYruMu GdopMamu
rpaduKu U UX KOMOMHAITUSIMU,

YMEHHME HCIOJb30BaTh W AaHANU3UPOBATh B IIpollecce YUeOHOW U  HCCIIEeN0BATENbCKON
NEeSITeNbHOCTH MH(POPMAIMIO O BIHUSHHUU MPOMBIIIJICHHOCTH, CEbCKOrO XO3SHCTBa M TPaHCHOpTa Ha
COCTOSTHUE OKPYXKAIOUIEH MPUPOTHON CPeIbl.

KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE y4eOHbIe 1elCTBHUS:

YMEHHUsI 3a/1aBaTh BOMPOCH (B XOJA€ AHWaiora W (WJu) TUCKYCCHM) TO CYIIECTBY 00CYXaaeMoit
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHSI OTHOCUTEIHHO BBITIOJTHEHUS MIPEATI0KEHHOM 3a/1a4H;

YMEHHUSI TPEACTABIATh MOTyYEHHBIC PE3yIbTaThl MO3HABATENBHOUN NEATEIBHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JeNaTh MPE3EHTAIUI0 PEe3yIbTaTOB BBIMOIHEHUS XUMHUYECKOTO JKCIIepUMEHTa
(1abopaTopHOrO OMBITa, Ja0OpaTOpHOM pPabOTHI MO HCCIEAOBAHUIO CBOMCTB BEUIECTB, Y4E€OHOTO
MIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHHKAMH B COBMECTHON TO3HaBAaTEIbHOH U
HCCIIEIOBATENIbCKON JISITEILHOCTH TPU PEIICHUH BO3HHUKAIOMIMX MPOoOJIeM Ha OCHOBE yuéTa OOIIUX
MHTEPECOB M COTJAcOBaHWs TO3HIMKA (00CYXAeHHS, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbBI»,



KOOpJMHAILIMS COBMECTHBIX IEHCTBUN, ONPEHCICHUE KPUTEPUEB MO OLIEHKE KAauyeCTBA BBINOJHEHHOU
paboTHI 1 apyrHe).

PeryasiTuBHbIe yHUBEpPCcAIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSTEJIBHO OIPEAEHATh LEJIH JEATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BHIOMpaATh Hauboiiee
3¢ deKTUBHBIC CIOCOOBI PEeIICHNUS YIeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEILHO COCTABJIATH UIIH
KOpPPEKTUPOBATh MPEUI0KEHHBIN aJrOPUTM JECHCTBUM IIPU BBIIOIHEHUH 3aJaHUM C YYETOM MOITY4EHUS
HOBBIX 3HaHUM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX, OIEHUBATh COOTBETCTBHUE
MOJIYYCHHOTO PE3YJbTaTa 3asBJICHHOW IIEJIH, YMEHHE HCIOJIb30BATh M AHAIM3UPOBATH KOHTEKCTHI,
MpeyiaraéMble B YCJIOBHUM 3aJaHUI.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX ~Ppe3yabTATOB 10 OCBOEHHIO  00S3aTEBHOTO  COJIEp KaHUs,
YCTaHOBJICHHOTO JIaHHOU (penepaibHOM paboueit mporpaMMoid, BBIACISIOT: OCBOEHHBIE 00YJarOITUMUCS
Hay4HbIC 3HAHUsI, YMEHUS M CIIOCOOBI ACHCTBUH, crieUPUIECKUE Il MPEIMETHONU 00IacTH «XUMHUSI»,
BHUJIBI JICSITEILHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro WHTEPIpeTalud, MpeoOpa3oBaHUIO U
MIPUMEHEHHIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaITUsX.

K xoniy oOyuenus B 7 KJjacce TpeIMETHBIC pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIHNXCS YMEHUM:

® PacCKpbIBaTh CMBICI OCHOBHBIX XMMUUYECKUX MTOHITUI: aTOM, MOJIEKYJ1a, XUMUYECKUN SJIEMEHT, MPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAS), BAJICHTHOCTb, OTHOCHTEIIbHAS
aTOMHas M MOJIEKYJIsIpHas Macca, MaccoBast JOJIsI XUMUYECKOIO AJIEMEHTAa B COEIMHEHHUH, OKCUJ, KACIIOTA,
OCHOBaHUE, COJIb, MACCOBasl J10JiA BellecTBa (IIPOLIEHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

® JJUIFOCTPUPOBATH B3aWMOCBSA3b OCHOBHBIX XUMHUUYECKMX IOHATHA W INPUMEHATH 3TU TMOHATHUS IpHU
ONMCAHUU BELIECTB U UX MPEBPALCHUN;

® JICMOJb30BaTh XMMHUECKYIO0 CUMBOJIUKY JJIsi COCTaBiIeHUs (POPMYJT BEIIECTB U YPaBHEHUN XMMHUECKHUX
peaKIuii;

e OMNpeAensiTh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHHUSAX, CTENEHb OKHCICHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, MPUHAIIISKHOCTh BEIIECTB K OMPEIEIEHHOMY Kilaccy COSAMHEHHI
1o Gpopmynam, BUJI XUMUYECKOH CBsSI3U (KOBAJICHTHAs! M MIOHHAS) B HEOPraHUYECKUX COCTUHEHUSIX;

e packpeiBaTh cMblca Ilepumoanueckoro 3akona JI. M. MeHnneneeBa: neMOHCTpUPOBATh IOHWMAHHE
MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX 3JEMEHTOB OT UX MojoxeHus B llepuoamueckoit
CUCTEME, 3aKOHOB COXPAaHEHHUSI MacChl BEILIECTB;

® OMKCHIBATh U XapaKTepU30BaTh TabNuuHyI0 Gopmy llepuoandeckoit cucTeMbl XUMHUUYECKUX DJIEMEHTOB:
pasnuyath MOHATUS «TJIaBHasg noarpymmna (A-rpymmna)» u «nobounas noarpymnmna (b-rpymma)y, mansie u
00JIbIIME TEePUOJIbI, COOTHOCUTH 0003HAaYEHHs, KOTOpble UMeroTcst B Tabnuie «l[lepuomudeckast cuctema
xuMmuyeckux sneMmeHToB /1. Y. MenneneeBay;

® XapakTepus3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB pA3IUYHBIX KJIACcCOB,
MOJATBEP)KIasi OIMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHUUYECKUX
peaKuuii;

® IIPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KAa4eCTBEHHOI'O COCTaBa, BO3MOYKHOCTHU
MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B Pa3IMYHBIX YCIOBUSIX;

® BBIUKCISITE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSPHYIO MAacChl BELIECTB, MAaCCOBYIO JIOJIIO
XMUMHYECKOTO dJIEMEHTa Mo (GopMysie COCTUHEHHs, MAaCCOBYIO JIOJIO BEIIECTBa B PAcTBOPE, MPOBOIHUTH
Pacy€Thl 10 YPaBHEHUIO XUMUYECKON PEaKIUU;

® IIPUMEHATH OCHOBHBIE OINEPAlMU MBICIUTEIBHON JEATEIIbHOCTH — aHAJIW3 W CHUHTE3, CPaBHEHMUE,
00001IeHNe, CHUCTeMAaTH3alnIo, KIACCU(UKAIIUIO, BBISBICHHE MPUYUHHO--CICACTBEHHBIX CBSI3€H — JUIS



HU3YUCHUA CBOMCTB BCIICCTB W XHMMHYCCKHX peaKquI, CCTCCTBCHHO-HAYYHBIC MCTOJbI IIO3HAHUA —
HabJr0IeHNe, U3MEPEHNE, MOICTTMPOBAHUE, SKCICPUMEHT (PEaJIbHBIN U MBICIICHHBIH);

e CIenoBaTh MPaBHJIAM TOJIb30BAHMS XMMHUYECKOW MOCYI0M U J1a00paTOpHBIM 000pYIOBAaHHUEM, a TAKXKe
IIpaBHJIaM 06paIJ_[eHI/I$I C BCHICCTBAMU B COOTBCTCTBHUH C MHCTPYKIUAMMU I1O BBINIOJIHCHUIO J'Ia60paT0pHBIX
XHUMHYECKUX OTIBITOB MO TIOJYYCHHIO UM COOMpPAHHMIO Ta3000pa3HBIX BENMIECTB (BOJOPOJA M KHCIOPOJa),
IIPUTOTOBJIEHUIO PACTBOPOB C OIIPENEIEHHON MAaCCOBOM JI0JIEW pacTBOPEHHOTO BELIECTBA.



TEMATHYECKOE IINTAHUPOBAHHUE
Bocnurare/bHbII NOTeHIHAT NIpeAMeTa o0ecneynBaeT peajJiM3aluio cJeAyIHUX HeJeBbIX IPHOPUTETOB BOCIIMTAHMUSA:

- (¢dopMHUpOBaHHE BCECTOPOHHE OOpa30BaHHOM,
MHPOBO33PEHYECKUX B3IJIA0B, IEHHOCTHBIX OPUEHTALNH, NEMHO-HPaBCTBEHHBIX, KYJIbTYPHBIX U ATUUECKUX IPUHIUIIOB U HOPM [TOBEACHUS;
- (popMupoBaHE OTBETCTBEHHOTO OTHOIICHUS K YUCHUIO;

-popMupoBaHUE y OOYYAIOUIMXCS YMEHHs BHJETh M NMOHHMATh IIEHHOCTH OOpa3oBaHMs, 3HAYMMOCTh XUMHUYECKOTO 3HAHHS JUIS KaXKIOTO

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

-(popMUpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHMU M COTPYJHUYECTBE CO CBEPCTHUKAMH, JETbMH CTaplIero M MIajllero
BO3pacTa, B3pOCJIBIMHU B IIpoOLieCcCE 00pa30BaTENbHOM, OOLIECTBEHHO IOJIE3HOW, y4eOHO-HCCIEeI0BATENbCKOM, TBOPUECKOW M JPYrUX BUIOB

JIeSITCILHOCTH;

-(popMupOBaHUE IIEHHOCTH 3/I0pOBOro M 0Oe30macHoro odpasa >KM3HM; YCBOEHHE MPAaBUJ WHIUBUAYAIBHOIO M KOJUIEKTMBHOIO 0€3011aCHOTO

WHUIMATUBHOM W YCHEIIHOW JUYHOCTH,

oOmajaromeil CHUCTEMOW 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 NPEICTABIEHUS O MUPE M POJM XUMHUHU B CO3/IaHUM COBPEMEHHON €CTECTBEHHO-HAy4YHOMU
KapTUHBl MHpa, YMEHHUS OOBSACHATH OOBEKTH M MPOIECCHl OKpY)Karolled IeMCTBUTEIbHOCTH —TIPUPOAHON, COLMAIbHOW, KyJIbTYpHOM,

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

7 KJIACC
Kosan4yecTBo 4yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne m/m NMPOrpaMMblI Beero KonTtpoaknbie IpakTiyeckue odpa3oBaTejbHbIE
padoThbI padoThI pecypeb
Pasznea 1. Ilpeamer XuMmuu U MeTO/IbI €€ U3yUEHUS
bubnmuoreka IIOK

1.1 [Ipeamer xumun 1 https://m.edscl)_f).ru
1.2 SIBneHUs, TPUCXOAIINE C BEIICCTBAMU 2 ﬁ'[l/tISJSI'I;I/(r);eeIEjascI)_E)OrIS
1.3 HaGnronenue u SKCIepuMeHT B XUMUH 2 1 ﬁgg:_?/ﬁeelaiﬁ)orﬁ

Utoro mo pazneny 5

Pa3nes 2. CTpoeHHe 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 BelllecTB, 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
bubmmoreka [{OK
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 criocoObl pa3aesnenus cmeceit 1 https://m.eds0o.ru
492 ®uabTpOBaHKE B JIA0OPATOPHH, B OBITY U 5 bubnuorexa [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. XUMHUYECKUE 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 MaCCBhI. 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/
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https://m.edso0.ru

bubmuoreka [JOK

6.2. Hemeramisl. 7 https://m.edso0.ru
Wroro mno pazueny 13
Pazgen 7. Ci10:KHBIE 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
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
N KoanuecTBO 4acoB 1 DJIEeKTPOHHBI
° ara
KonTpousb IMpakTuyec e uudposbie
n/ | Tema ypoka Bcee H3Y4YeH
- HbIE KHe st odpa3oBarTeib
ro
padoThI padoTsI HbI€ pecypchbl
HucTpyKTax mo bubnumoreka
oXpaHe Tpyaa. [HOK
TIpeaMeT XuMun https://m.edsoo.ru
1 | 3HaYeHHE XMMHUH 1
B JKHU3HU
COBPEMEHHOTO
YeloBeKa.
Tena. Bemecrsa. bubnuoreka
CaoiicTBa HOK
BEIECTB https://m.edso0.ru
2 [Ipumenenne 1
BEIIIECTB HA
OCHOBE MX
CBOMCTB.
SBnenus, bubnuoreka
MIPOUCXOIAIINE HOK
C BEIIECTBAMU https://m.edso0.ru
3 dusnyeckue u 1
XUMUTYCCKUE
SIBJICHUS.
[Ipuznaku bubnnoreka
4 XHUMHYECKUX 1 LHOK
peakIuii https://m.edsoo.ru
HaOmronenue u bubnuoreka
9KCIIEPUMEHT B I[HOK
XUMHH https://m.eds00.ru
5 : 1 1
CraproBas
AHATHOCTHKA
6 | HucTpykTax mo 1 1 bubnunoreka
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oxpaHe Tpyaa.
IIpakTHyeckas
pabdora
Nel.JTabopatopH
o¢ 000pyIOBaHHE
U TIPUEMBI
paboThI ¢ HUM.
[IpaBuiia
TEXHUKH
0e30MacHOCTH
pu pabote B

KaOWHETE XUMUMU.

HOK
https://m.edso0.ru

Crpoenue bubnuoteka
. | BeIIecTs. [{OK
https://m.edso0.ru
ArperatHoe bubnuoreka
COCTOSIHHE HOK
g BerecTB. [a3sl, https://m.edso0.ru
YKUJIKOCTH,
TBEP/IbIC BEIICCTBA.
ArperatHoe bubnuoteka
COCTOSIHUE HOK
BEILECTB. https://m.edso0.ru
Bzaumnsie
9. | mepexopl MEXITY
arperaTHbIM
COCTOSIHUEM
BEILIECTB.
YucThie BElecTBa bubmnorexa
10. | u cmecH. LHOK
https://m.eds00.ru
I'azoBBIE CMecH. bubnuoreka
OObemHas 10 [HOK
11. | KOMIIOHEHTOB https://m.eds00.ru
ra3oBOM CMECH.
1 Pemenne 3amaq Ha bubnuoreka
" | 0GbeMHYIO 10110 IIOK
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KOMITaHCHTOB

ra3zoBOil CMECH.

https://m.edso0.ru

MaccoBas 101 bubnunoreka
13. | DPacTBOpeHHOro LOK
BEIECTBA https://m.edsoo.ru
Pewrenue 3amau bubnuoteka
Ha MacCOBYIO LIOK
https://m.edso0.ru
14. | Aomo
PacTBOPEHHOTO
BEIIECTBA.
Pewrenne 3amau bubnuoteka
Ha MacCOBYIO I[HOK
https://m.edso0.ru
15. | AOJIO0
PacTBOPEHHOTO
BEIIECTBA.
HHCTPYKTAXK 10 bubnuoreka
oxpame Tpy/a. LOK
MpakTndeckas https://m.edsoo.ru
padora Ne2.
[IpuroroBnenue
16. pacTBopa ¢
3aJaHHOH
MacCOBOI nouei
PacTBOPEHHOTO
BEIIECTBA.
MaccoBas 10J1s bubnuoreka
17. | npumecen. LHOK
https://m.edsoo.ru
PacueTsl ¢ bubanoreka
HCHOJIb30BaHUEM LHOK
HOHSTHS https://m.edso0.ru
18.
«MaccoBast 0
MIPUMECH).
Hexotopeie bubnuoreka
19. 10K
CIIOCOOBI
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pa3aciieHusl CMECEN.
Paznenenue cmecei
Ha OCHOBE pa3jIMyui
B (pu3mueckmnx
CBOMCTBAaxX M UX

KOMIIOHCHTAax.

https://m.edso0.ru

@uiIbTPOBAHKE B

nabopaTtopuu, B

bubmmoreka
HOK
https://m.edsoo.ru

ObITY, Ha
20.
MIPOU3BOJICTBE.
OuIbTPOBAHKE U
¢bunbTpar.
AncopOrrst. bubnuoteka
21. | YCTpOHCTBO I[HOK
. POTHBOrasa https://m.edso0.ru
JIACTUILISALMS, I bubnnorexa
HEepEroHKa. EOK// ;
ttps://m.edsoo.ru
27, | Jucrtnmmuposanuas P
BOJIa U €€
MOJTy4YCHHE.
HHCcTpyKTaX) 1Mo bubnuoreka
OXpaHe Tpyza. HOK
TpakTraeckas https://m.edsoo.ru
23. paboTta Ne3.
BerpamuBanue
KPHUCTAJIIOB COJIH.
WHCTpyKTaX M0 bubnuoreka
OXpaHe TpyJa. LHOK
IpakTryeckas https://m.eds00.ru
24. pabota Ned.
Ouncrka
IIOBAPEHHON COJIN.
XUMUYECKUE bubnunoreka
25. | 2JIeMEHTEHI. LHOK
XUMHYEeCKHit https://m.edso0.ru
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3JIEMEHT KaK
OIPENEIIEHHBIN BU]T

aTOMOB.

XnuMudeckue
DJIEMEHTHI B
IpHUpOJIC.
ODneMEHTHBIN COCTaB

bubmmoreka
HOK
https://m.edsoo.ru

26.
mraneTsl. [IpocTeie
U CJIOKHBIE
BEIIECTBA.
XUMHAUECKUE 3HAKU. bubimoreka
XUMHYECKHUE [OK
https://m.edsoo.ru
CHUMBOJIBI, UX
MIPOU3HOIICHUE W
27. HasBaHue. Ta0iauia
XUMHYECKUX
3JIEMEHTOB
J.M.Menneneena.
XUMHUECKHE Bbubanorexa
dbopmynsl. U HOK
https://m.edsoo.ru
hopmyIbHBIE
28. €IUHULIBL.
Koaddurmentor
U WHIIEKCEHL.
OTHOCUTENbHAS bubinoreka
aToMHas U [OK
https://m.edsoo.ru
29. | OTHOCHTEJbHAs
MOJIEKYJISIpHast
MAacchl.
Pemienue 3amau bubinoreka
Ha HAXOXJICHUE HOK
https://m.edsoo.ru
30. | OTHOCHTENIbHAs
MOJIEKYJISIpHas
MAaccChl.
31. | Pemrenue 3aj1a4 Ha bubnnoreka
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HaX0XJEHNE
OTHOCUTEJIbHAs
MOJIEKYJISIpHas

MacCcChbI.

HOK
https://m.edso0.ru

Ypok 00001IeHUS

no teme «Hucrteie

bubmmoreka
HOK
https://m.edsoo.ru

32, | BELIECTBA U CMECH.
XuMudeckas
CHMBOJIHKA
KoHuTpoabHas bubnuoteka
padora Nel no 11(0].
Teme «UncThIC https://m.edsoo.ru
33. BEIIIECTBA U CMECH.
XnMuueckas
CHMBOJIHKA).
MeTams: bubnnoreka
XUMHUYECKHE LOK
e ——— https://m.edsoo.ru
MpOCTHIE
34. BEIECTRA.
duznyeckue
CBOMCTBA
METaJIOB.
[IpencraBurenu bubanorexa
MmerauioB. XKeneso. LHOK
35. | CruiaBhI skenesa: https://m.edsoo.ru
YyI'yH U CTalb.
IIpencraButennu bubaunoreka
METaJII0B. LHOK
AnmroMuHHA. https://m.edsoo.ru
36. [Ipumenenue
AJTFIOMUHHUS Ha
OCHOBE €TI0
CBOMCTB.
[IpencraBurenu bubnunoreka
37 METAJLIOB. 30JI0TO. LIOK

17




Ponsb 30510Ta B

https://m.edso0.ru

UCTOPHHU
YeJI0BEUYECTBA.

[IpencraBurtenu bubnuoreka
MeTainioB. O0Bo. HOK

38. | Ero cBoiicTBa 1 https://m.edsoo.ru
MIPUMEHEHUE.
HeMeTambL. bubnuoreka
ITonoxenne LHOK
https://m.edso0.ru
HEMETAIIOB B
3. MEPUOINYECKOMN
TabIuIE
JA.N.Menneneena.
[IpencraBurenu bubnuoreka
40. HEMCTAJJIIOB. ]_IOK
https://m.edsoo.ru
Hemeramnel. bubnuoreka
41. | bmaroponHbie rassr LOK
https://m.edsoo.ru
Hemeramnel. bubnuoreka
Kucnopon HOK
42. | AmroTpomnHsie https://m.edsoo.ru
Mo (DUKAITU Y.
43 HemeTamnsl. bubnuoreka
| ®ocdop. Ero HOK
AJUIOTPOIIHBIC https://m.edsoo.ru
Mo (DUKAITUH.
Hemeramnsl. Cepa, bubnnoreka
a4 O6nactu ee LHOK
IPUMEHCHUSI. https://m.edsoo.ru
Hemeramnsl. bubnuoreka
VYrnepon. Ero [HOK
45. | ammotponHble https://m.edsoo.ru
MOAU(PHUKAIIH.
46. | Hemeramnel. A3o0T, bubnuoreka
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€ro CBOMCTBa

n

HOK
https://m.edso0.ru

MIPUMEHEHHUE.
BajieHTHOCTb. Bubnmorexa
47. [IOK
https://m.edsoo.ru
BajieHTHOCTb. bubmnorexa
48. HOK
https://m.edsoo.ru
OKCHIBL. bubanorexa
49. [TOK
https://m.edsoo.ru
[IpencraBurtenu bubnuoreka
50. OKCHIOB. HOK
https://m.edsoo.ru
[IpencraBurtenu bubnuoreka
51 | OKCHJIOB. LIOK
https://m.edsoo.ru
Kucinotsl. Bbubanorexa
52. HOK
https://m.edsoo.ru
[IpencraBut bubanorexa
53 | CJIM KHCIOT. [HOK
https://m.edsoo.ru
Ipesncras bubanorexa
54 UTENU LHOK
) https://m.edsoo.ru
KHCJIOT.
OCHOBAHHS. bubanoreka
33 [IpencraBurenu LHOK
. https://m.edsoo.ru
OCHOBAaHUIA.
I[IpencraBuTenu bubmnnorexa
56. | ocHOBaHUM. LHOK
https://m.edsoo.ru
57 | Ilpexcrasurenn bubmmorexa
LHOK
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OCHOBAaHHUMH. https://m.edsoo.ru
CoJu. bubnuorexa
58. ITOK
https://m.edsoo.ru
[pexcraBuTenn Bubnmoreka
59. | conedn. LHOK
https://m.edsoo.ru
[pexcraBuTen Bubnmoreka
60. | coJen. [OK
https://m.edsoo.ru
Kiaccngukarus bubnuoteka
61 HeOpFaHI/I‘—IeCKI/IX HOK
: https://m.edsoo.ru
BEIIECTB.
Knaccngukanus bubnuoteka
62 HeOpFaHI/I‘—IeCKI/IX HOK
’ https://m.edsoo.ru
BEILECTB.
Mo roTOBKA K Bbubanorexa
63. | KOHTPOJLHOM HOK
) https://m.edsoo.ru
pabore.
KonTpoabHas bubnuoteka
padora Ne2 no LHOK
" https://m.edso0.ru
TeMme "OCHOBHBIE
64. | kmacchr
HEOPraHMYECKHX
COEUHEHUNY.
Ypok bubnuoTeka
00001IeHns HOK
https://m.edsoo.ru
65 10
HU3YYEHHOMY
KypcCy.
Ypok bubaunoreka
00001IeHns LOK
66 https://m.edso0.ru
110
WU3YYEHHOMY
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Kypcy.

Hrorosas
KOHTPOJIbH
as padora
B paMKax
67 NMPOMeEKYTO
YHOM
aTTecTanu
H.

Bbubauoreka
HOK

https://m.edsoo.ru

Ypoxk 06006meHust
68 0 U3y4E€HHOMY

Kypcy.

bubmmoreka
[HOK

https://m.edsoo.ru

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68
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