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1.COAEP KAHUE YYEBHOI'O IPEJIMETA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE OHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBOMCTBA BELIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHTbl. CHMBOJIBI XUMHYECKHUX
31neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA CcocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHOocHuTENbHAS MOJEKYJIsIpHAs Macca. MaccoBas J0Ji1 XMMHUUYECKOIO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMHUYECKUX COCTMHEHUI.

®u3NYECKUe U XUMUYECKUE ABJICHUS. XUMHUYECKasi peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PY/I0BaHUEM, U3YyUYEHUE U OINKCAHUE
¢u3nueckux CBOMCTB 0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIO/IEHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PE3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEIIE MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JI€MEHT U MpPOCTOe
BellecTBo. Haxokaenue kuciopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHUs KUCIOpoJa B Ja0OpaTopuu U MOPOMBIIUIEHHOCTH. KpyrosopoT
KHciopozaa B mpupoe. O30H — auIoTponHas MoAU(PUKALMS KUCIOPOIa.

TernoBoit 3PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DSHAOTEPMUYECKUE peaKUWH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWICHHE apHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyuyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBoMcTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKCuaoB.

OcHoBanus. Krnaccudukanuss oCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHuU. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HHMKHOBEHUS U
MpeKpamennss ropenus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
ONMMCAHWE WX CBOWMCTB, MOJYy4YEHHUE, COOMpaHHE, paClO3HABAHWE W H3yYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, TNPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIAECOMATEPHUAJIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKHUX BEIIECTB pa3MYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMHu, PEaKUUid HEUTpaau3aluu, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellne KiIacChl HEOPraHMYEeCKHUX
COCIMHECHUIN.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
iemMeHToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMMHYeECKasi CBA3b.
OKHuCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepuonnueckoit cucrtembl XuMuyeckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
TPYNIbI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYyIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
BJIEMEHTOB [JI1 Pa3BUTHsA Hayku W npaktuku. [[. 1. MeHneneeB — yd€HbIN H
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmnnie ceéasu



Peanuzanus MeXnpeIMETHBIX CBS3€Ud MPU U3YUYEHUM XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 MCIOJIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: maTepusi, aToM, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbI€, TOIIUBO, BOAHBIE PECYPCHI.

9 KITIACC

BemecTBo U xXUMHUYecKasi peakuus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TpEX TMEPUOJOB, KaJlUsl, KadblUsl U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IM4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEN OKWCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lorsitue o ckopocTH xumMudeckoil peakuuu. [loHstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M Te€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsTne 0 xumuueckom paBHoBecun. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIMU U TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENBbHO-BOCCTAHOBUTENIBHBIE  PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMAd C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MpOTEKaHUsI peakiuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUECKOU
nucconmanuu. KadecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS PaA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJe
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  PEAKIMA  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiMM pasioKEeHHs, COCIUHEHUs), pacllO3HaABaHNUE HEOPraHMYEeCKUX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PEAKIMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6mast xapaktepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puandyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3auMoOZEICTBUE € METAJJIaMH, HEMETa/lIaMH, IlejioyamMu). XJIOPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJIydyeHHE, NpUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okuciieHus. CTpoeHue W (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUDUKAIINKI KHCIOPOaa
U cepbl. XuMUYecKue cBoucTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwuciora, (uU3HUecCKHe © XHMHYCCKHE CBOWMCTBAa (00mME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalmnue B OCHOBE IMPOMBIIICHHOTO CHOc00a TMONYYeHHs] CEePHOM KHCIIOTHI.
[Ipumenenune cepHoil KUCI0Thl. CONM CEPHOUM KUCIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCOUHEHHM B TpUPOJe. XHUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMHueckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMUakK, €ro
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJydeHue u npuMmeHenue. Coiam aMMOHMS,
ux (pusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasl KHUCIIOTa, €€ NOoJydeHue, PU3MUEeCKHEe U XUMHYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Ucnonp3oBanne HUTpATOB H COJEH aMMOHHUS B KadyeCTBE MHUHEPATbHBIX
ynoopennii. XMMUYeCKOe 3arpsi3HeHUE OKPYXKalolel cpefibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MO4YBbl M Boao&éMOB). docdop,
aloTponHeie Moaudukauuu Gochopa, GuUMUECKUE M XUMHUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NIeCKue U XUMUIECKUE CBOMCTBA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka aneMeHToB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKAIIMK, PACIpPOCTpaHEHUE B MpUpoje, (UIUYECKHE U XHUMHUYCCKUE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepona B npupoge. OKcuibl yriaepojaa, ux
dusznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJly4eHHe W TpUMEHEHHe. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r1700aqbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuUcaoTa U €€ coM, nX (PU3NUEeCKue U XUMHYECKHUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepozaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYyCHasl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, YriIeBOJaX — U UX
polii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue M XHUMHYECKHE CBONCTBA, TMOJYy4YEHHUE U
npumeHenne. CoenuHeHHWss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) n kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeNbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobineMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENIbHBIX MAaTEpPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUYECKHE CBOMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE Tpoliecca OOyTJIMBaHUs caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyUYCHHE XUMUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Ccyibdar-
WOH W HaOJIOJIeHHE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasiaMu a30THbIX U (HOCHOPHBIX YAOOpPEHUH, MoIydeHHeE,
coOupaHune, pacro3HaBaHWE ¥ U3YyUYCHHE CBOWCTB aMMHuaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIBIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe MoJIeIeH
KPUCTANTMYECKUX PEmETOK ainMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOIMCTBOM MPOTUBOTa3a, MojJyyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W W3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BaxkaelIe HeMeTauIbl ¥ UX COSTUHEHUS) .

MeTauiibl M X COeITMHEHUS

OO6mast XxapaKTepUCTHKAa XUMHUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isiemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasl CBA3b U
METAJUIMYECKas]  KpUCTAIMYECKass  pem€rka.  ONEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilesmounble MeTauibl: MoOJOKeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HUE MX AaTOMOB, HaXOXJIEHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METaUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siaemeHToB [I. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHHs] KalblMs (OKCUI, THUAPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ yCTpaHEHHUSI.

AJIIOMUHMH: TIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xelne3a. OKCUIbl, THAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUS, KajblWs, aJFOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIMBAHHUS
IUITAMEHW WMOHAMM HATpusA, Kajausg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 MO0 TeMe «BakHeilne
METaJUIbl U UX COEAUHEHUSD.

XuMHS U OKPY:KaWIIas cpeaa

BemecrBa u Marepuansl B NOBCEIHEBHOW JXKM3HHM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollell cpeabl (MpefenbHas 0MyCcCTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHun 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzanmss MeXMpeIMETHBIX CBsI3ed NpPU HM3YyYEHUH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCMOJIb30BaHUE KaK OOIHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: Martepwsi, aToM, DJJCEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYTIPOBOJHUKH, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: dortocuHTe3, nbIXaHWe, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OPEHHSI, MUKPOIJIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOIHI,
IIOJIC3HBIE UCKOIAEMBbIC, TOIUTMBO, BOJHBIC PECYPCHI.



2.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NPEIMETA

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHMSI MIPOrpaMMbl OCHOBHOTO OOILETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHbIMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH, TPUHSATHIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATIU3AIMHI 00YyUYaOLIUXCSl.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA W
paclIMpeHUE ONbITA AESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHMMAaHUA 3HAYEHUS XUMHYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTU BJIAAETh JOCTOBEPHOW MHpOpMaIMeil o
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOMCTBE MHpa U 00IIECTBA;

2) rpaIaHCKOTO BOCTIMTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEIOBATEIbCKOM, TBOpPUECKOW U JpPYrux  BUOAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITeNbHOCTH MpH
BBIMIOJTHEHUU y4eOHBIX, I103HABATENIbHBIX 3a]a4, BBIMOJTHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOH Y4YeOHOU JesATENBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKH CBOMX TOBapUUIEH C MO3ULIHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS !

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XWMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPAa3BUTUs HAYKH W COCTABIISIOIIUE
OCHOBY JIJI TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMEBIE I OOBSICHEHHS HaOI0IaeMbBIX TMPOIIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSATEIBHON paboThl ¢ y4YEOHBIMH TEKCTaMH, CIPABOYHOU
JTUTEpaTypor, JOCTYNMHBIMU TEXHUYECKUMHU CpPEACTBAMU HH(POPMALIMOHHBIX
TEXHOJIOT UM,



MHTEpeC K OOYyYEHHI0 M TO3HAHMIO, JI0003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa30BaHMIO, MPOEKTHOW U  HCCIEAOBATEIbCKOU
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPABICHHOCTH U YPOBHsS OOy4YeHUS B
JIaJIbHCUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHUE TMOCJEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTU COOJIIOZICHUS TMpaBWI O€30MacHOCTH MpU  OOpaIIeHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U pealIbHOM KU3HU;

5) Tpy10BOro BOCIIUTAHMS:

HMHTEPEC K MPAKTHYECKOMY U3YUCHHIO Mpodeccuil u TpyJa pa3IudHOro poja,
yBOXEHUE K TPyAYy M pe3yjbTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE TNPUMEHEHMs] TPEIAMETHBIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIA BBIOOD
WHJMBUIyaJTbHON TPACKTOPUH MPOJOJDKEHHUS 00pa30BaHuUs C YUETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEenHON nMpoheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBHOM Cpeie;

6) 7K0JI0rHYEeCKOr0 BOCIIUTAHHUS:

HKOJIOTHYECKH II€JIeCO00pa3Hoe OTHOILIEHHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIEeCTBOBAHUS, IOHUMAHUE LIEHHOCTH 3JI0POBOTO U
O6e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
¢u3nuecKkoMy U TICUXMYECKOMY 3/J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHUHU, IS
pelIEeHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOLIEH MTPUPOTHON CPENOH, ISl TTOBBIIIECHUS
YPOBHS  DKOJOTHYECKOM  KYyJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJeM M MyTed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B coctaBe wMmeTanmpeAMETHBIX pe3yJIbTAaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYToe.), KOTOpbIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEIIOCTHOU
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YueOHbIE NeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHUBHBIE, PETYJISITUBHBIE), KOTOpPbIE 00ECHneYnuBalOT (OpMHUpPOBAHUE



TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
NeSATEeTLHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YYeOHbIE 1eHCTBHS

Bba3oBble 1oruyeckue aeiicTBus:

YMEHHUSI HWCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHH (BBIACTSATH MX XapaKTEepHBIE
MIPU3HAKY, yCTaHABIWBATh B3aMMOCBS3b C JAPYTUMHU TOHSTUSMH), WCIOIH30BATh
MOHATHUS JUIS1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEPUH ISl KJIACCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX pEeaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BHIBOBI U 3aKIIFOUCHHUS;

yMEHUE TMPUMEHAThH B TIpollecCe€ TO3HAHUS TOHATUS (TIPEAMETHBIE W
MeTarpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAaK (CHMBOJI DJIEMEHTA), XUMH4YecKas ¢GopMmysia U YpaBHECHHE
XUMUYECKOW PEaKIMU — MPU PEIICHUH Yy4eOHO-TI03HABATEIbHBIX 3aJ1a4, C y4ETOM
ATUX MOJIEIBHBIX TPEACTaBICHUM BBISBISITh M XapaKTePHU30BaTh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUECKUX PEaKITUH,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBJICHUSX.

Ba3oBrble uccienoBatrejabcKue 1eiCTBUA.

YMEHHUE HCIIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYKICHUM;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YUYEHUYECKUX DKCINEPUMEHTOB, yMEHHE HaOIogaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POpMyIUpOBaTh 00OOIICHUS H
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIYIAEMYI0 U3 Pa3HbIX HCTOYHHKOB
(Hay4yHO-TIONyJIIpHAsE JUTEpaTypa XUMHUYECKOTO COJAEpKaHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

YMEHUE MPUMEHSTh PA3JIMYHbIE METOJbI M 3alpochl MPU MOUCKE U OTOOpE
uHOpPMAIIM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJHCHUS
y4eOHBIX U MO3HABATENILHBIX 33/1a4 OMPEIeIEHHOrO THUIlA, IPUOOPETEHUE OIbITA B



o0JlacTU  HMCMOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOIl aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeAcTaBleHUs UH(DOpMAuu U
WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JAHarpamMamy,
apyrumu popMamu rpaduki 1 UX KOMOUHAIUSMU;

YMEHUE UCIHOJb30BaTh M aHAJIM3UPOBATh B Tpouecce ydyeOHOU W
UCCJIEeI0BATEIbCKON ACATENBHOCTH MH(DOPMALUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJNIbCKOT0 XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3aJlaBaTh BONpPOCHl (B XojAe Auaiora U (Wiau) AUCKYCCHM) IO
CylIecTBY  oOCyXJaemMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHblE  pe3yJjbTaTbl  IO3HABaTEIbHOU
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTaxX; JeJlaTh MPEe3eHTAIUI0
PE3YNbTATOB BBIMOJHEHUS XMMHUYECKOr0 JKCIEepUMeHTa (1abopaTopHOro OIbITa,
1ab0paTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, yUeOHOTO IPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  MpPU  PEIICHUH
BO3HUKAIONIMX MpoOJieM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpeneleHue KpPUTEpPUEB IO OIEHKEe KauecTBa
BBIMIOJTHEHHOM pabOoTHI U ApyTHE).

PeryJsiTuBHBIE YHHBepPcaJIbHbIE YUeOHbIe 1eficTBUS:

YMEHHUE CaMOCTOSTEIBHO OIpPEACNITh ILENU NEATeIbHOCTH, IIAHUPOBATh,
OCYUIIECTBIISITh, KOHTPOJIUPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeATEeIIbHOCTD, BBIOMpaTh Hanbosee 3G (PeKTUBHBIE CIIOCOOBI PEIICHUS YIeOHBIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOATEIHHO COCTaBIATh WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUU 33JaHUM C Y4ETOM
MOJIYYCHHsI HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYUYEHHOIO pPe3yjbTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIb30BaTh U aHAJU3UPOBATH KOHTEKCTHI, MPEIJIaraéMbl€ B YCIOBUU 3a1aHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YJbTATOB [0 OCBOCHHUIOD 00s3aTEIbHOTO
CONlepKaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalibHON pabodeil mporpamMmoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYalOIIMMUCA Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NEeUCTBUM, creruduyeckue ISl MPEeAMETHOM 00gacTu  «XUMHS», BHUIbBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHUSA, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.



K xonny oOydenus B 8 Kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD y O0YUYAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHUX MOHSITHH: aTOM, MOJIEKYIa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpPOHASE 1 HEOJAHOPOAHAS), BaJIEHTHOCTh, OTHOCUTE/IbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTETEHD
OKHCJICHUS, XUMHUYECKasi peaxius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, pEeaKIUu pPasJIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
o0OMEeHa, HK30- U SHJOTEPMUUYECKUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SApO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTa b, paguyc
aToMa, XUMHYECKas CBS3b, MOJSPHAS W HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisl BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TIOHATUH U
MPUMEHSTH T TOHITHUS NPYU ONMUCAHUM BEIIECTB U UX MPEBPAICHHUIA;
UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTpEeENSTh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSIX,
CTeNeHb  OKUCJEHHUS  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dopMmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBajJeHTHass M HOHHasg) B
HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBAaTh IMOHMMAaHUWE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX MojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuonmueckoii
CUCTEMbl XHMHMUYECKUX DJIEMEHTOB: pa3iuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynma)», mansie u
OOJbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiementoB [l W.
MeHnneneeBay ¢ UYHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj A1pa, o0llee YUCIO0 FIEKTPOHOB
U pacnpeiesIeHUe UX MO 3JIEKTPOHHBIM CJIOSIM);



KJIaCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakuuu (MO YUCIy M COCTAaBY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapakTepu3oBaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAsl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHUMHUYECKUX IIPEBPALCHUN B
Pa3JINYHBIX YCIOBUSAX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJEKYJISPHYIO M  MOJISIPHYIO MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o (opmyie
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPABHEHUIO XUMHUYECKON PEAKIINU;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JEATENBHOCTU — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, Kiaccu(UKaIuIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI M3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, €ECTECTBEHHO-HAYYHbIE METO/bI
NO3HAaHUS — HAONIOIEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbBINA U MBICJIICHHBIN);

cleioBaTh ~ NIpaBUjaM  MOJb30BaHUS ~ XMMHYECKOM  mocynoil |
nabopaTopHbiM 00OpYyJOBaHMEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHYECKHUX OIBITOB M0 TMOJYYEHHI0O U COOUpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JI€ pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO UHAUKATOPOB
(makmyc, dheHondTaaenH, METHJIOPAHX U IPYTHE).

K xoniy oOydenus B 9 Kkiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIusi, XUMUIECKasi CBS3b, TEIUIOBON d(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HEAJEKTPOJIUTBI, JJIEKTPOJUTHUYECKAS IUCCOLMALINS, PEaKIUU HOHHOTO
oOMeHa, KaTaiu3aTop, XWUMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEaKIWH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTEIb,  BOCCTAHOBHUTENb,  OKHUCJIEHHME U  BOCCTAaHOBJICHUE,



amioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METAJIMYECKAasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METaIoB,
CIUIaBbl, CKOPOCTb XHMHYECKON pEaKUHUH, MPEACIbHO IOMyCTUMAas
koHuentpaus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISi COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINN;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeAMHEHUN 1o (opMyrnam, BUJ XUMHYECKOMH
cBs3U (KOBAJICHTHAs, WOHHAs, METAUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3apsA]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCIAMHEHUM, TUIl KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OINUCHIBATh U XapaKTEPU30BATh
TabnuuHyro ¢opmy llepronuueckoil CUCTEMBl XUMHUYECKHX 3JIEMEHTOB:
pasnuuath TOHATHS «TrJaBHas moarpymnmna (A-rpynma)y U «modouyHas
noarpynmna (b-rpynma)», Maneie U OoJibllIM€ TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMMHYECKHX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOllee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJibIX NEPHOJ0B U TVIABHBIX MOJCPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMHYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME U CHEMUPUUECKUEe XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, IOATBEPXKAAs OIMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIUM;

COCTaBJISITh YPABHEHHS DBJEKTPOJUTUYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO
oOMeHa, ypaBHEHHUS pEaKiuid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;



pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca STUX PeaKIuii;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XHUMHUYECKUX TMPEBPALICHUH B pa3IMUHBIX
YCIOBHSIX;

BBIUYUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MacChl
BEILIECTB, MAacCOBYIO [OJI0 XHUMHUYECKOTr0 JJeMeHTa 1o ¢opmyIe
COCIMHEHMsI, MACCOBYIO JOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XMMHUECKON PeaKIInu;

coOnoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM OOOpYyIOBAaHMEM, a TakXKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XWMUYECKUX OTBITOB IO TIOJYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpPOMH/I-,
uonua-, kKapbonat-, ¢ocdar-, cuiIMKaT-, Ccyibhar-, THAPOKCUI-HUOHBI,
KaTHOHbI aMMOHMSI M MOHBI W3YyYEHHBIX METaJUIOB, NMPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaX HEOPTAaHUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE OINEpallMd MBICIUTEIbHON NEATEIBHOCTH — aHau3
U CHUHTE3, CpaBHEHHE, OO0OOIIEeHHE, CHCTEMaTU3allli0, BBIABICHUE
NPUYMHHO-CIICJICTBEHHBIX CBSI3€H — JJI1 M3yYEHUs CBOICTB BEILECTB U
XUMHMYECKUX PpEaKLMH, €eCTECTBEHHO-HayyHbl€ METOJbl TIO3HAHUA —
HaOJI0/IeHNe, U3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (peaibHbIl U
MBICJICHHBIN ).



3. TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
KoaudecTBOo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TIOHATHS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.eds00.ru/7f41837¢
Hroro no pazgeny 20
Paznea 2. BaxHeillne npeacTaBuTe/ i HEOPraHN4eCcKNX BellecTB
51 Bo3znyx. Kucnopon. [Toustue 5 bubnuoreka [IOK
' 00 okcumax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 8 1 bu6mmoreka [IOK
' U COJSIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3zpnen 3. llepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aK0H U
IIepunonnueckas cucrema

bubmuoreka [IOK

. 7
31 XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOT€K3, HOK
) KUCIHTCIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bubmmoreka [{OK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

8 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX TO3HAHUSA B XUMUHU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»
Uuctele BemecTBa 1 cMecu. CriocoObl bubmuorexa [JOK
4 . 1
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 Bubmmorexa [JOK
a N pHMEp https://m.edsoo.ru/ff0d28c8
OYHCTKH TTOBAPCHHOW COJIH)»
bu6mmoreka [JOK
6 A 1
TOMBE H MOJICIYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CclIOXKHBIC BElIeCTBa 1 bubmotera [JOK
P . https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorexa HOK
YIp Y https://m.edsoo.ru/ff0d2d50
10 3aK0H IIOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d2d50

Xumnueckas popmyna. BaneHTHOCTb
aTOMOB XMMHMUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTENbHAd aTOMHAs Macca.

bubmmoreka [{OK

11
OTHOCHUTENBHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHYECKOr0 bubmmoreka [{OK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 KomuaectBo BemecTBa. Mob. bubmmoreka [{OK
MomnsipHasg macca https://m.edsoo.ru/ff0d5230
14 DOu3n4ecKrue U XUMHUYECKHE SIBJICHUSL. bubmmoreka [{OK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yClIOBHsI POTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KOaTu4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUSIM XUMUYECKUX bubmorexa TOK
B . yp https://m.edsoo.ru/ff0d5708
peakimit
Knaccudukanus XuMHUUeCKuX peakiuii
18 (coennHeHwUs, pa3IOKEHUS bubmorexa HOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIoneaucT. O600IIeHNE 1 bubmorexa HOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponbnas pabota Nel mo teme bubnunoreka [JOK
«BelmlecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. Cocras
bu6mmoreka [JOK
21 Bo3ayxa. Kuciopoa — sneMeHT u

IIpOCTOC BCUICCTBO. O3zoH

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE CBOUCTBA

22 KHUCJIOpOJIa (peaKuu OKUCICHUS bubmmorexa LIOK
poa (peaitt ’ https://m.eds00.ru/ff0d4614
ropenue). [Torsitue 06 okcumax
Crioco0bI MOJTIyYeHHUST KHCIIOPOIa B
23 J1a00paTOPHUH M MPOMBIILICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHnue kucnopoaa
TennoBoit 3¢ ekt xumMuueckoin
24 peakIiu, TOHITHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTECPMHUUYECKUX PEAKITUIX
TommBo (HeTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS o a, CIToCOOBI iro bubmorexa [TOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIECHUS
[Ipaktrueckast pabora Ne 3 o Teme
26 «ITonmydenne u coOupaHue Kucaopoaa bubmorexa TOK
y N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €r0 CBOMCTBY
97 Bonopoa — snemeHT u mpoctoe bubnuoreka [IOK
BeniecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 dOusnyecKkue U XUMHUYECKHE CBOMCTBA bubnmuoreka [JOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCIIOTAX U COMSAX bubmorera [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl mosty4eHus BOAOpoa B bubnunoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
31 «ITomydenne u coOupanue Boopoaa bubmmorexa [JOK
y . p AOPOAa, https://m.edsoo.ru/ff0d4f42
W3Y4YEeHHE €r0 CBONCTBY
32 MossipHblii 00bEM Ta30B. 3aKOH bubnuoreka [IOK
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ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYECTBA
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrancienus 00EMOB ra3oB 110
34 ABHCHMIO PEaKI[UH Ha OCHOBE 3aKOHA bubmorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 dusnvecKkrue U XUMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocnoBanuil. [Tonsitue 06 bubmuorexa [JOK
36
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBoputens. Hacbiennsie
37 M HEHACBIIIIEHHbBIE pacTBOPLL. MaccoBast bubmorexa HOK
p PBI. https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B PACTBOPE
[IpakTruueckast pabora Ne 5 o Teme
38 «ITpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM J0en https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontposbHas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, bubnmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XUMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, K1accuuKaims, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losyyeHne nu XUMHUYECKHE CBOWCTBA bubnuoreka [IOK
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OCHOBaHMUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n XumMu4eCKUe CBOKMCTBA bubnuorexa [JOK
KHCJIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéI}: I10JI q)eHm XI/IMI/I‘IZSKI/IC bubmorexa HOK
. Y ’ https://m.eds00.ru/00ad9474
CBOIICTBa
[IpaxTnueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso00.ru/00ad9b7c
COCTUHEHUI
48 I'eneTnueckas cBs3b MEXKy KilIacCaMmu bu6moreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHIE U CUCTEMATHU3ALUs 3HAHUI
B t https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [JOK
o P https://m.edso00.ru/00ad9ela
COEIUHEHNI
[TepBbie MONBITKH KIacCUBUKAITIT
51 XUMHYECKHX dy1eMeHTOB. [loHsiTre o bubnmorexa [JOK
’ https://m.edso0.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 Ileprognueckast cucreMa XUMHAYECKUX bubmorexa LOK
pHoA https://m.edsoo.ru/00ada52¢
anemenToB /. 1. Menneneepa
53 Ilepuonpl, rpyHIsl, TOATPYIIIEL bubmorexa LHOK
PHORL, TPYIHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
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saep. M3oTonsl

https://m.edsoo.ru/00ada342

CrpoeHue dIEeKTPOHHBIX 000I04eK

. bubnuorexa [JOK
55 aToMOB 1eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hbc
cuctemsl /1. 1. MenpeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIO0KEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akona st
pa3BuTHA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
57 N
MenneneeB — y4€HbIN, TEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIIEKTPOOTPHULIATENBHOCTh AaTOMOB bubmuorexa [JOK
58
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 nu
ONHAT XUMITHECKas CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMHU4ecKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenoaspHasi XUMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TETICHD ORHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuu https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAaHOBUTEIIH Bubmmorexa LIOK
https://m.edso00.ru/00adb076
65 KonrtponbHas padota Ne4 o teme bubnuoreka [IOK

«CTpOGHI/Ie atromMa. XUMHYECKas CBSA3bY

https://m.edsoo.ru/00adb486
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PesepBHelit ypok. O6o01IeHHE U

66 1 bu6mmoreka [{OK
cUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHbIit ypok. O000mmIeHue u 1 bubnuorexa [JOK
cUCTEMaTH3alMs 3HAHUI https://m.edso0.ru/00ad9cb?2
68 PezepBHbiit ypok. O000mmIeHue u 1 bubnuorexa [JOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIAIINS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mrast XapaKTepuCTHKa XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHEL. Lp https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynimsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL. PO https://m.edso0.ru/7f41a636
KPEMHUH U UX COCAMHECHHUS
Hroro no pazneny 25
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Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubmmoreka [{OK
31 Obue CBOACTE METaIIOR 4 https://m.edso0.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
4.1 B B JKHU3HH YeJIOBEKa 3 bubmmorexa [TOK
' CHECTRA 1 MATEPHAIH " https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PezepBHoe Bpemst 3 bubmorera [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
9 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeJbHbIC
padoTbI padoThI
pecypchl
[Teproauyeckuii 3aK0H.
[lepuonnueckas cucrema bu6mmoreka [JOK
1 1
XAMUYECKUX 351eMeHToB J[. 1. https://m.edsoo.ru/00adb59e
Meneneena
2 3aKOHOMEPHOCTH B U3MEHEHUH 1 bubnuoreka [IOK
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CBOMCTB XMMUYECKHUX YIEMEHTOB
IIEPBBIX TPEX MEPUOJIOB

https://m.edsoo.ru/00adb6b6

3 Krnaccudukaius 1 HOMEHKJIATypa bubnuorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XMMUYECKOI CBSA3U U TUIIBI bubnuorexa [JOK
KPUCTAJUIMYECKUX PEUIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel no teme

) «IToBTOpEHUE U yriybieHue 3HaHUH
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

5 Knaccudukanus xuMuaeckux bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKON

7 eakuuu. [loHSITHE O TOMOTCHHBIX U bubmorexa [TOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKIIHIX
[TonsATHE 0 XMMHUYECKOM PaBHOBECHH.

3 @DaKTOpBbl, BIUSIONINE HA CKOPOCTh bubmuorexa [JOK
XUMHYECKOM PEAKIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOT'O PAaBHOBECHSI

9 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC bubnmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTUYECKON

10 rccoranuu. CHbHbBIC U ciadbie bubmmorexa [JOK
A HHatHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI

11 HonHble ypaBHEHUS peaKUil Bubmiorexa HOK

P P https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
N N bubnmuoreka [JOK
12 OCHOBaHUH B CBETE MPEIACTaBICHUMN

00 BHGKTPOHHTHHGCKOﬁ JAUCCOoMalln

https://m.edsoo.ru/00add5d8
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XUMHYECKHUE CBOMCTBA COJIEU B CBETE

13 MPEIACTaBIEHUI 00 bubmmorexa LIOK
et . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON JTUCCOITUAITTU
bubmmoreka [{OK
14 IT I
OHATHE O THIPOJIHSE COJIeH https://m.edsoo.ru/00add9d4
15 O06o0mIeHne 1 cucTeMaTu3aIus bubnuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpaxTnueckas padorta Ne 1.
16 «Perrenne skcriepuMeHTaIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
33129
KonTponbhas pabota Ne2 no teme
17 «DIIEeKTPOIUTHYECKAS TUCCOLIMALIIS bubmorexa HOK
p a TAHATTHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B pACTBOPAX»
OO0mas XxapakTeprCTHKA TaJIOTCHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopod. ConsHas KMCIIOTA,
19 XI/IME‘IGCITI/IS CiOﬁCTBa [IOJIyYEHUE bubnmorexa [IOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTruueckast padora Ne 2 o Teme
20 «[lomydenue COSIHON KUCIIOTHI Eubmorexa HOK
y B _ ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY
Bbruunciienus o ypaBHEHUSIM
21 XUMWYECKHUX PEAKIIUNA, €CIIN OUH U3 Bubmiorexa OK
PCAKIUTH, a https://m.edsoo.ru/00ade488
peareHToB JaH B H30BITKE
29 OO1as xapakTeprCcTUKa SJIEMEHTOB bubnunoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
23 AnnotponHsle MOAU(UKALIUU CEPBI. bubnuoreka [IOK
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Haxoxnenue cepbl U €€ coOeTMHEHUI
B Npupozae. XUMHUYECKHE CBOMCTBA
cepbl

https://m.edsoo.ru/00ade64a

CepoBoi0po/1, CTpOEHHUE,

bubmmoreka [{OK

24
(bu3HUecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 (u3nyueckrue u XUMUYECKUE CBOMCTBA. bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIINICHHOTO CIToco0a
26 MTOJTyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHWMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolle cpeibl COCTMHEHUSIMU
cepbl
97 Brruncnenne maccoBoii 10 BBIXO/a bubmuorexa [JOK
MPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
OO01as xapakTepuCcTHUKa 3JIEMEHTOB
28 V A-rpynrsbl. A30T, paclipoCTpaHECHHE bubnuoreka [JOK
B npupoze, puznueckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHUE CBOMCTBA
AMMHak, ero pusnyeckue u
29 XMMHUYECKHE CBONCTBA, MOIYYCHHUE U Bubmmorexa LIOK
> 10Ty https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTnueckas pabota Ne 3 mo Teme
30 «ITonyyenune aMmmMuaka, U3y4eHHe €ro bubmmorexa [JOK
N Y > 13Y https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ pusndeckue u bu6mmoreka [JOK

XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAIBbHBIX

32 00peHuii. XMMHYECKOe bubmorera [JOK
yHoop ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COCIMHCHMSMU a30Ta
®ocdop. Oxcua pochopa (V) u
33 ¢)0c§0 pHaSI KH():IH(}))Ta q)q)plzmgleime u bubmorexa HOK
P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOHCTBA, MTOYICHHE
Ucnonp3oBanue ocdaTtos B
34 KauecTBe MUHEPAIBbHBIX YI00pEHUH. bubnuoreka [JOK
3arps3HeHre TPUPOTHON CPEIIBI https://m.edsoo.ru/00adfc20
dbocdaramu
Vruepon, pacpocTpaHeHHE B
35 npu z z gmnrt)lecxl;e 1 XUMHYECKUE bubmorexa [TOK
p P He https://m.edso00.ru/00adfd9c
CBOMCTBa
Oxkcunpl yraepoja, ux Gusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yriaeposa (1V)
N bu6mmoreka [JOK
37 VYronbHas KUCIOTA U €€ CoNu
https://m.edsoo.ru/00ae006¢
[IpakTnueckas pabota Ne 4 o Teme
38 "[TonyuyeHue yriieKucioro rasa. bubnuoreka [IOK
KadectBenHnas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbIE TOHATHUS 00
39 OpTraHMYECKUX BEIIECTBAX KaK O bubmorexa HOK
p Hl https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIepoaa
40 Kpemnuuii u ero coenuHeHus bu6mmoreka [JOK
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https://m.edsoo.ru/00ae080a

[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJa4 110 TCMC

bubmmoreka [{OK

41
«Baxuenme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUD)

KontpomnsHas padora Ne3 mo Teme
42 «Baxuenme HeMeTauIbl U UX bubmmorexa [TOK
https://m.edsoo.ru/00ae0el8
COEIUHEHUD)
OO6mast XapakTepuCTUKa XUMHUECKHIX
3JIEMEHTOB — METAJUIOB.

43 MeTtanauyeckas CBs3b U bu6moreka [IOK
METaJUIMYECKass KPUCTAJUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBA
METAIUIOB
XHUMHYeCKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUI P bubmorexa [OK

P . pA https://m.edso0.ru/00ae1156
HaIpsDKEHU METaJIOB
OO6mme crnocoOb! MOTyYeHUs
meTawIoB. CruiaBel. Beruucienus mo

45 ABHEHUSIM XMMHYECKUX PEAKIAI bubnmorexa [JOK
yP PEAKIHH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT
pUMecH

46 [ToHsATHE O KOPPO3UU METAILIOB bubmmorexa [IOK

PP https://m.edsoo.ru/00ae1278
bubmuoreka [JOK

47 €JI0YHBIE METAJLIbI
m https://m.edsoo.ru/00ael14b?2

48 OKcHbl ¥ THAPOKCUBI HATPUSA U bubnunoreka [JOK
KaJnusg https://m.edsoo.ru/00ael14b2

49 [[lenoyHo3eMeNbHBIE METAILIBI — bubnmuoreka [JOK
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KaJIbIIUA U Maroui

https://m.edsoo.ru/00ael5e8

bubmuoreka [JOK

50 BaXHEAUINE COCTMHOHH KATL LA https://m.edsoo.ru/00ae15e8
51 O060011IeHIE U CUCTEMATH3AIIHS
3HaAHUH
59 JKéctkocTh BOJBI M CLIOCOOBI €€ bubmmoreka [{OK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTrueckas padora Ne 6 mo Teme
53 ")IIZéCTKOCTI) BOI;I)I A METOMBI €€ bubmmorexa [TOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmuorexa [JOK
>4 ATTIOMHHHH https://m.edsoo.ru/00aelc64
AMpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
55
TUJIPOKCHU]IA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>0 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU KeJe3a bu6mmoreka [IOK
(I u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IEeHE U CUCTEMATU3 AL
3HAHHUH
[Ipaktuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 33J1a4 110 TEME bu6mmoreka [JOK
«BaxHeiiyne MeTalIbl 1 UX https://m.edso0.ru/00ae3de8
COCAMHCHHS
Brrurcnenus mo ypaBHeHUAM
50 XUMUYECKUX PEaKLU, €N OJIUH U3 bu6mmoreka [JOK

pCarcHTOB 1aH B M30BITKE HIIH
COACPIKUT NPUMCCH. Brruncienus

https://m.edsoo.ru/00ae1750
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MAacCOBOM JOJIM BBIXOJIa MPOAYKTa

peaxkiuu
61 O06o001IeHre U CHCTeMaTH3aIus 1
3HAHHI
KontponsHas padora Ne4 o teme
62 «BaxxHeHme MeTaJlIbl U UX 1
COCITUHCHHUS
63 BemectBa u maTepuainsl B 1 bubnuorexa [JOK
MOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubmuorexa [JOK
OKpY>KaroIleil cpeapbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permennn 1 bubnuoreka [IOK
9KOJIOTHYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
Peseprubrit ypok. O6001meHue 1 bubnuoreka [IOK
66 . 1
cUCcTeMaTU3alys 3HaHU! https://m.edsoo.ru/00ae0dOa
67 Peseprubrit ypok. O6001meHue 1 1 bubnuoreka [IOK
cUCTEMAaTU3alys 3HaHUI https://m.edsoo.ru/00adb33c
68 PeszepBubIit ypok. O6001meHNE U 1 bubnuoreka [JOK
cucTeMaTU3alys 3SHaHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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