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COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O METOAaxX MO3HAHMS B XUMHUHU. UUCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCT, aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl W YHCJIA CTPYKTYPHBIX €IHUHHMI] BemiecTtBa. Pacuérel mo dopmyiam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKInil (COeAMHEHMS, Pa3JIOKEHUs, 3aMeIlIeHHs], 0OMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, TpoBeIeHNE OYHCTKH TTOBApEHHOU
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl
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MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

@dusnueckue CBOMCTBa BOJAbl. Boma kak pactBopuTenb. PacTBOpBIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHre NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHAYECKHE CBOMCTBAa KHUCJIOT. Psan axktuBHoctu mertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE CONEPKAHUS KUCIOPOIa B BO3/IyXE, MOIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHME OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),
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UCCJEe0OBaHUEe O0pa3loB HEOPraHMYECKUX BELIECTB Pa3JUYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM K3 pacTBOpa COJHU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHuCIUTEBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHAYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI AJIEMEHTA.

Ctpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHMSI pajuyca aTOMOB XHMHUYECKHX JIIEMEHTOB,
METaJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXk JaHVH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).



Mesxicnpeomemmple céasu

Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 8 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEeHHO-HAYYHBIC MOHATHS: HAayYHBIH (DAKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaln3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJIENb, SIBIICHHUC.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TONBI, PaIMOAKTUBHOCTh, MOJICKYJa, DJICKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (PM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
MU3MEPEeHHSI, KOCMOC, TIJIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE IOPOJIHI,
I0JIC3HBIC UCKOIIAeMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaIbIUd U HUX
COCIMHEHUN B COOTBETCTBUU C IOJOKEHHEM »3JIeMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIWYECKUX
peIIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKOU PEIIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBa BENIECTB, OTHOCSIIIMXCS K PA3JAYHBIM KJIACCAM HEOPraHUYECKHUX
COCJIMHECHUH, T€HETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Kiraccupukanys XuMU4IeCcKUX peakIuil 1Mo pa3IudIHbBIM MpH3HaKaM (110 YUCTy
M COCTaBy YYacCTBYIOIIUX B pEaKIMU BEHIECTB, MO TEIUIOBOMY 3((deKTy, IIo
W3MEHEHUIO CTEMEHEH OKUCIICHUS XHMHYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTopa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHCHHUSA.

[Torsitue o ckopocTH xumMudeckoi peakmuu. [loHsTHE 00 0OpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakmusix. [IoHATHE 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusax. [lonarue o karanusze. [loHITHE 0O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XUMHWYECKOW PEAKIMU M TIOJOKEHUE XUMHYECKOTO
paBHOBECHS.



OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxkuum. CocrapieHue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALNU. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIii HOHHOTO OOMEHa,
MOJIHBIE W COKpallEHHbIE HWOHHBIC YpaBHEHUsA peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMUW W cCOJiei B CBETE€ TMPEJCTABICHUN 00 D3JIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB M HEMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opuia HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca IUCCOIMAIIMU KHUCIOT, IIeJoYed U  coJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJICIICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasoKeHHUs, COSTUHEHUS), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C ITIOMOIIBK0 KAUYE€CTBEHHBIX pEAKIMM HAa  HMOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U MX cOeTMHEHMSI

OO6miass xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHbIe CTeneHu okucieHus. CTpoeHue W (Pu3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWMCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C METAJUIaMH, HEMETaJlJlaMH, IIejao4amMu). XJIOPOBOJAOPOI.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJopa U XJIOPOBOJAOPOJIa HA OpPraHU3M YEJIOBEKa. BaxkHeuue XJIOpuAbl U HUX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbBIC CTEIeHH OKHcIIeHHWsA. CTpoeHHWe W (U3MYECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
1 cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOAOpOMd, CTpOCHUE, (PU3HYECCKUE U
XUMHUYEeCKHe CBOMCTBA. OKCHUABI CEPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kwuciotra, GQuU3NUECKME W XUMHUYECKHe CBoMcTBa (0OImIMe Kak
MpEe/ICTaBUTEN Kjacca KHCIOT M chenuduyeckue). XUMHYECKHUE pPEaKIuu,
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JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJy4eHHs] CEPHOW KHUCIOTHI.
IIpumenenune cepHoi KUca0Thl. CONMM CEpHOM KUCIIOTHI, KAYECTBEHHAS peaKkuus Ha
cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHN B mpupone. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrtepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUSA. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
¢uznueckre U XuMuyeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Coiu aMMOHMS,
ux (U3NYECKHE U XUMUUECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THasg KHCIIOTa, €€ TMojyuyeHue, (pU3HUecKhue U XUMHYECKHEe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/Ayxa, MOYBbl W BoAo&éMoOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIbHBIX Y100pEHUH.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHS.  YTIEpoHd,  aJuIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HUIUYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriiepoaa B npupoge. OKcuabl yriepojaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHEe MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ CONM, UX (PU3HYECKHE M XMMHUYCCKHUE CBOICTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYambHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TaHOJ, TNIMIEPHUH, YKCYCHasl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TmepepaboTku (OCH3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OENKaX, yriaeBoJax — U X
poJii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHHE U
npumeHenue. CoenMHEHHsT KpeMHMs B mnpupone. OOmme mnpeacTaBieHHUs 00
okcuse kpemuus (1V) n kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIB30BAHUE B
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OBITY, B IIPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HMCTHOJb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

u3ydeHrue oOpas3IoB HEOPraHUUECKUX BEIIECTB, CBONCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M UX COCAWHEHHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHME ¢ oOpas3laMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, HW3YyYCHHE XHMHUYECKHX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiuy Ha Cyibdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YIAOOPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTasa, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNE KauyeCTBEHHBIX peakiuii Ha KapOoOHAT U
CWIMKAT-UOHbBl W HW3yYEHHE MPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o teMe «BakHelnme HeMeTaJuIbl U UX COETUHEHU)).

MeTansibl M UX COeITMHEHUS

OO0mrast XxapakTepUCTUKAa XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKasi ~ KpUCTANIMYECKass  pemérka.  ODNEKTPOXUMHUYECKUM  pAll
HaMpsHKeHU MeTaioB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rue
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME HUX aTOMOB, HaXOXJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u
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TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coeauHeHuss Kaublus (OKCHUJ, THUIPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpPUS C BOAOW (BO3MOYKHO HCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHUE MPOLECCOB OKPAIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «Baxuelmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpY’Kawolled cpedbl (MpeaenbHas IOoMmyCcTUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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



Mescnpeomemmunie cea3u

Peanmzamnuss MexXnpeaMeTHBIX CBA3€H MpU HM3yYeHHH XUMHHU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATUHN, TaK ¥ TOHATHUH, SIBISIOIINUXCS CUCTEMHBIMH JIJISl OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAYYHBIH (DaKkT, THIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIacCUPUKaAIUsI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHNE, H3MEPECHUE, MOJEJb, SBJICHHUE, MapPHUKOBBIMI
3¢ PeKT, TeXHOJIOT U, MATEPUAIIBI.

Odwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIH]I,
M30TONBI, PAJAMOAKTUBHOCTH, MOJIEKYJa, JJICKTPUYCCKHUHA 3apsiji, MPOBOIHHKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAILIIMYECKas
pemérka, CruiaBbl, (PU3MYECKHE BEIMYUHBI, CIUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, CoJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEPATHHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEILHBIC BEIICCTBA.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKONIAeMbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IUHCTBE Yy4YeOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTO3HaHUs, CAaMOPA3BUTHUS U COLIMATIM3AIUU O0yUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOM XWMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOW, TBOPYECKOM M JAPYrHX  BHIAxX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TMpoIecce ITOW Y4eOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE U XMMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B TO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl € Yy4YEOHBIMH TEKCTAMM, CIPABOYHOMU
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JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOICHHS aTKOTOJIsI, HAPKOTHKOB, KYpEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAYy W PE3ysIibTaTaM TPYAOBOW JEATEIBHOCTH, B TOM YHCJIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHHE IIEHHOCTH 3[I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH HMX PEeIIeHUs MOCPEICTBOM METOJ0B XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHs,
MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOeE.), KOTOPbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeIMeTax M MO3BOJIAIOT Ha
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OCHOBE 3HAHMHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
Hay4YHOUW KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XUMHYECKUX TMOHITHN (BBIACTSATH MUX XapaKTEepHbIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), UCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pEHIeHUH y4eOHO-TT03HAaBATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€PU30BaTh CYIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUH;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYYaeMYI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHEeTa), KPUTUYECKU OILICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJBl U 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Tpolecce y4yeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora W (WiId) JHUCKYCCUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XUMHUUYECKOr0 JIKCIEepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCNEJOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIe YHUBepcaJIbHbIEe YYeOHbIe NelCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTaBIATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, MIpeIjiaraeéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI
B cocraBe mnpeaMeTHBIX pPE3yJAbTAaTOB IO OCBOCHUIO 00s3aTEIBLHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
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BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCA Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKyIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIMU pasJIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOp, MAacCOBasi JOJIsI BEIECTBA
(MpoleHTHAsI KOHIIEHTPAaIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHUS (HOpPMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
IPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEHIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)y, mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osjgementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
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XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JEKTPOHHBIM CIO0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHNUE TPUMEPAMU MOJIEKYIJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESATEIbHOCTA — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemecTB (BOJOpPOAA M KHUCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHEL).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJlia, WOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaiu3aTtop, XHUMHYECKOE€ paBHOBECHE, oOOpaTUMble U
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HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYeCcKasi), KpHUCTaUIMuecKass pemeéTka, KOppo3us METaIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJI30BaTh XUMUUYECKYI0 CHUMBOJIMKY IS COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COeIMHEHUN 1o ¢dopmyrnam, BHJI XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME TEPHOIbI, COOTHOCHTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTU B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(D(eKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO
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oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIH
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKKe TMpaBwia oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIbHON JeATEIbHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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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 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X €CKas CBA3b.
3.2 O::ZEIT;I:HOB-H ’ 8 Bubmuorexa LIOK
' https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bubmmoreka [{OK
1
Hroro o pasaeny > https://m.edso00.ru/7f41837¢
bu6moreka [IOK
i 3
O06o0meHre u CHCTeMaTH3aHs 3HAaHUH httos://m.edso.ru/7fA1837¢
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Uroro mo paznueny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bubnuoreka [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
. bu6mmoreka [IOK
O0001IeHre U cucTeEMaTU3aIMs 3HAHUHA 3 httos://m.eds0o.ru/ 7412636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne ypoxka

Tema ypoka

KoaunuyecTBo yacoB

[Ipenmer xumuu. Posie xuMuu B )KM3HU YelioBeKa. Tena u BenecTna

Ilonsatue o METOJaX IIO3HAaHUA B XUMHHU

[IpaxTiueckas padota Ne 1 «IIpaBuiia paGoTsl B 1abOpaTOpHK U MPUEMBI 0OpaIIeHUs C Ja00PaTOPHBIM

3 1
000pyT0BaHUEM
4 Yucteie BemectBa u cMecu. CriocoObl pa3iesieHust cMecei 1
5 [Tpaktrueckas padota Ne 2 «Paznenenue cmecelt (Ha mpuMepe OUYUCTKH TTOBAPEHHON COJIH)» 1
6 ATOMBI 1 MOJIEKYJIbI 1
7 XUMUYECKHUE PTIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUYECKUX JIEMEHTOB 1
8 [IpocThie U CIOKHBIE BEIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1
10 3aK0H TIOCTOSIHCTBA COCTaBa BEMIeCTB. XUMHUYecKas (hopmysa. BaleHTHOCT, aTOMOB XUMHYECKHUX 1
9JIEMEHTOB
11 OtHocuTenpHas aToMHas Macca. OTHOCHTENIbHASI MOJISKYJISIpHAs Macca 1
12 MaccoBas qoJisi XUMAYECKOTO dJIEMEHTA B COSIUHEHUN 1
13 KonnuecTBo BemiecTa. Mouib. Mosisipaast Macca 1
14 dusndecKkrue 1 XMMUYECKHE SIBJICHUS. XUMUYECKast PEaKIIHs 1
15 [Ipu3Haku U yciaOBUS MPOTEKAHUSI XUMUYECKUX PEaKIIHii 1
16 3aKOH COXpPaHEHUS MACChI BEIIeCTB. XUMHUECKUE YPaBHEHUS 1
17 Brruncnenus KoJinyecTBa, MacChl BEIECTBA MO0 YPABHEHUSAM XUMHUUYECKUX PEaKIUi 1
18 Knaccudukanus XuMHUUECKUX peakiuii (COeTUHEHHs, pa3I0KEHUSs, 3aMeIleHus, OOMeHa) 1
19 M. B. JIomoHOCOB — yu€HBbIH-3HIIUKIOTETUCT. O000IIeHE U CUCTeMAaTU3allUsI 3HAHUN 1
20 KonTtponsnas pabota Nel no teme «BerecTBa 1 XuMHU4eCcKHe pEaKIInm 1
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21 Bo3ayx — cMmech razos. Cocra Bo3ayxa. Kuciaopoa — aneMeHT u rnpoctoe Beectso. O30H 1

29 duznyecKkue U XUMUYECKHE CBOUCTBA KUCIOpoaa (peakiuu oKuciaeHus, roperue). [loustue 06 1
OKCHUIaxX

23 Crioco0BI MmoTydeHusT KUCIIOpo/ia B 1ab0paTopru U MPOMBITIUIEHHOCTH. [IpuMeHeHre Kucaopoia 1

24 TennoBoit 3¢ heKT XUMHUUECKOH PEaKINH, IOHATHE O TEPMOXUMHUECKOM YPaBHEHUH, 3K30- U 1
SHIOTEPMHUSCKUX PEAKITUIX

25 TommBo (HedTh, yroias U MeTaH). 3arps3HeHue BO3/yXa, CIIOCOObI €ro MpeI0TBpaIeHUS 1

26 [Tpaktuueckas padota Ne 3 o teme «Ilomydenne u coOupanue KUCIOpoaa, U3y4YEeHHUE €ro CBOMCTBY 1

27 Boaopon — snemeHT u npoctoe BemecTBo. Haxoxaenue B nmpupoie 1

28 dusndeckue 1 XMMUUECKHE CBOMCTBA BoJopoaa. [I[puMenenne Boopoaa 1

29 [ToHsATHE O KUCIOTAX U COJIAX 1

30 CrrocoOBI IMoJTydeHHUsT BOJAOPO/Ia B TAOOpaTOPHH 1

31 [Ipaktrueckas padota Ne 4 o teme «Ilonmydenue u cobupanue BOJOpOaa, U3YYCHHE €TO CBOHWCTBY 1

32 Monsipabiii 00bE€M ra3oB. 3ak0oH ABOTaApO 1

33 Boruncnenus 00bEma, KOJIMUECTBa BEIIECTBA ra3a M0 €ro M3BECTHOMY KOJIMYECTBY BELIECTBA HITU 1
00BEMY

34 Boruncnenus 005EMOB ra3oB 10 ypaBHEHHUIO PEaKIIMM Ha OCHOBE 3aKOHA O0BEMHBIX OTHOILIEHUH ra30B

35 Ou3nyecKue U XUMUYECKHUE CBONCTBA BOIbI

36 CocraB ocHoBaHui. [ToHsaTHe 00 MHIUKATOpPaAX

37 Bona xak pactBopurtens. HacbllieHHbIE 1 HEHACBIIIIEHHBIE PAaCTBOPHI. MaccoBasi 10151 BEIIECTBA B 1
pacTtBope

38 [IpakTuueckas padora Ne 5 o teme «IIpuroroBienue pacTBOPOB ¢ OMPEAEIEHHON MacCOBOM Joeit 1
PacTBOPEHHOTO BEIIECTBAY

39 KonTponsnas padora Ne2 mo teme «Kucnopoa. Bomopoa. Bonay»

40 Oxcupl: cocTas, Ki1accupHUKalys, HOMEHKIaTypa

41 [Tonyuenue u XuMU4YeCKre CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM(POTEPHBIX OKCHIOB
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42 OcHoBaHusI: COCTaB, KIaccu(UKaIHsI, HOMEHKIATYpa 1
43 [Tosyyenune u XMMHYECKUE CBOMCTBA OCHOBAHUI 1
44 KucnoTsl: cocraB, kinaccudukarus, HOMEHKIATypa 1
45 [Tony4yenue u XuMHYECKHE CBOMCTBA KUCIIOT 1
46 Conu (cpennue): HOMEHKIATypa, COCOObI MOTyYeHUs, XUMUYECKHUE CBOMCTBA 1
47 [IpaxTnueckas padorta Ne 6. Pemenue skcniepuMeHTaNbHbIX 337a4 10 TeMe «OCHOBHBIE KJIACChI 1
HEOPraHWMYECKUX COCAMHCHUIDY
48 I'eHeTHyeckas CBSA3b MEXKIY KJIaCCAMH HEOPTraHUYECKUX COCIMHCHHMA 1
49 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1
50 KonTtponpras padota Ne3 o teme "OCHOBHBIE KJIacChl HEOPTAaHUIECKUX COSTUHEHUN" 1
o1 [lepBbie MOMBITKY KJIACCUPUKALUU XUMUYECKUX EMEHTOB. [IoHATHE O TPYIax CXOAHBIX JJIEMEHTOB 1
52 [Tepnoanueckuit 3akoH u [lepnoanueckas cucrtema xumMudeckux aemeHToB 1. 1. MenneneeBa 1
53 [Tepuoapl, Tpymmbl, TOATPYIIIIHI 1
54 Crtpoenue atomoB. CocTaB aTOMHBIX siiep. M30TombI 1
55 CtpoeHnue IeKTPOHHBIX 000J1049eK aTOMOB 31eMeHTOB [lepuoanueckoii cucrems! JI. . MenneneeBa 1
56 XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro nojoxxeHuto B [lepuoaunueckoit cucrteme /1. 1. 1
Meunpeneena
57 3nauenue [leproanyeckoro 3akoHa ajis pa3BUTHS HaAyKu U npakTuku. . . MenaeneeB — y4énbiid, 1
Meaaror U rpaxaaHnuH
58 DNEKTPOOTPULIATEIHLHOCTh ATOMOB XMMHYECKHUX 2JIEMEHTOB 1
59 HNoHHas xumudeckas CBSI3b 1
60 KoBanenTHas nosjsipHas XUMHYECKasi CBS3b 1
61 KoBanenTHas HenoJsspHas XUMUYECKask CBSI3b 1
62 CreneHb OKUCIEHUS 1
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1
64 OKHCIUTENU U BOCCTAHOBUTENH 1
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65 KonTtponsnas padota Ne4 o reme «CtpoeHne atoma. XUMUYECKasi CBSI3b» 1
66 O06o001IeHre U cCUCTeMAaTH3alus 3HAHHIA 1
67 O06o01IeHre 1 cucTeMaTr3alus 3HaHU N 1
68 O06o01IeHre 1 cucTeMaTH3alus 3HaHU ! 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

Ne ypoxka Tema ypoka KosmyecTBo yacos
1 [Iepnoanueckuit 3akoH. [lepuoanueckas cucrema XumMudeckux anemeHToB J1. M. Menneneesa 1
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOIOB 1
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1
4 Bubl XuMU4eCcKo# CBSI3U M TUITHI KPUCTAJUTMUECKUX PEMIETOK 1
5 Kontponsnas padota Nel o teme «[loBTopeHue u yrinybieHrne 3HaHUH OCHOBHBIX pa3/iesioB Kypca 8 1
KJ1accay
Knaccudukanus XuMA4eCKuX peakiuii Mo pa3audHbIM MTPU3HAKAM
[TonsaTHe 0 CKOPOCTH XUMHUYECKOH peakiuu. [IoHsITHE 0 TOMOTE€HHBIX U TE€TEPOTEHHBIX PEAKITUIX
8 [TonaTue o XuMu4IecKoM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOHN PEaKIuu 1 1
TOJIOXKEHUE XUMUYECKOTO PAaBHOBECHUS
9 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH
10 Teopus snexkTposuTUUecKOi qucconuanui. CUIbHBIE U CTIa0bIe AIEKTPOIUTHI
11 HoHHbIe ypaBHEHHSI peaKIuit
12 XHWMHYECKUE CBOMCTBA KHCIIOT M OCHOBAHUM B CBETE MPEJICTABICHUN 00 3JIEKTPOJIUTUYECKON 1
JIHACCOLHAIIN
13 XHUMHUYECKUE CBOMCTBA COJICH B CBETE MPEICTABICHNUN 00 3JIEKTPOJIUTHUECKON TUCCOITHAIIUT 1
14 [TonsaTue o runmpoause coei 1
15 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1
16 [Ipaktuueckas pabora Ne 1. «Penienue sKcriepuMeHTaIbHBIX 331249 1
17 KontponbHas padoTta Ne2 o TeMe «DJIEKTPOTMTHUSCKAS TUCCOLMAIMSA. XUMUYECKUE PEAKIINH B 1
pacTBopax»
18 OO1as XxapakTepHUCTUKA FaJIONeHOB. XMMUYECKHE CBOKCTBA HA MPUMEPE XII0pa
19 XnopoBogopoa. CoJisiHast KHCIOTa, XUMHUYECKHE CBOMCTBA, OJIyU€HHUE, IPUMEHEHHE
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20

[IpakTuueckas padorta Ne 2 mo teme «llomydeHre CONSTHOM KHCIOTHI, U3YyYCHHUE €€ CBOMCTBY

21 Brruncnenus o ypaBHEHUSIM XUMHUECKUX PEAKLUH, €CIH OJMH U3 PEarcHTOB J]aH B U30BITKE

22 OOm1ast xapakTepucTuka 3neMeHToB VIA-rpymisr

23 AnnorpomnHsle Moaudukanuu cepsl. HaxoxaeHue cepsl U €€ COeTMHEHNI B TPHPOJIe. XUMUYECKHE
CBONCTBA CEPBI

24 CepoBosiopo, cTpoeHue, (PU3MUECKUe U XUMUYECKHE CBONCTBA

25 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HUECKHUE U XUMUYECKHE CBOWCTBA, IPUMEHEHUE

26 XUMUYECKUE PEeaKlny, JIeXkKaIIle B OCHOBE IPOMBIIIJIEHHOTO CII0C00a MOJIy4eHHUS! CEPHOI KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl COSMHEHUSIMU CEPBI

27 Brrunciienne MaccoBoil A0JIM BBIXOJa MPOAYKTA PEAKIIUN

28 O6mas xapaKTeprCTI/IKa a5eMeHTOB V A-Tpynibl. A30T, paclipoCTpaHEeHUE B IpUpo/Jie, PU3NUECKHEe U
XHUMHUYECKHE CBOMCTBA

29 AMMuak, ero pusndeckrne 1 XUMUIECKHUE CBOMCTBA, MOTYYCHUE U IPUMEHEHUE

30 [Tpaktrueckas padota Ne 3 mo Teme «IlonydeHne amMuaka, U3y4eHHE €T0 CBOMCTBY

31 A3OTHas KuC0Ta, €€ (PU3NIECKHue U XUMHIECKIE CBOMCTBA

39 Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MUHEPAIBHBIX YI0OpeHUH. XUMHYECKOE
3arpsi3HEHUE OKPYKaIoLIeH cpeibl COeTMHEHUSIMU a30Ta

33 ®docdop. Oxcua pochopa (V) u pochopuas kuciora, GpusndecKkrue 1 XAMUYECKUE CBOMCTBA,
MOJIy4YeHUe

34 Hcnonb3oBanue hocdaToB B kKauecTBE MUHEPATbHBIX YA00peHUH. 3arpsi3HeHNe MPUPOTHON Cpe/Ibl
dbocdaramu

35 VYrnepon, pacupocTpaHeHue B IpUpojie, PU3nveckre 1 XUMUIECKHe CBONCTBA

36 Oxcuppl yriaepoaa, ux pusndeckue U XMMHYECKHE CBOMCTBA. DKOJOTHYECKHUE MTPOOIIeMbl, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

37 VYrosbHas KUCHOTA U €€ CONu

38 IIpaktuyeckas padota Ne 4 mo teme "Ilomyuenue yriaekucioro ra3a. KauectBeHHas peakuus Ha
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KapOoHaT-uOH"

39 [lepBoHayanbHBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSAMHEHUX yriepoaa
40 Kpemnuuii u ero coenuneHus
41 [Ipaktudeckas padora Ne 5. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «BakHene HeMeTauibl 1 1
WX COCIMHCHUSDY
42 KontponsHas padora Ne3 no teme «BaxHeilne HeMeTaiIbl U X COETMHEHUS 1
43 OO01mas XxapakTepUCTHKa XUMUYECKHX JJIEMEHTOB — METAJUIOB. MeTayuindeckas CBs3b U 1
MeTaJuTHIecKasi KpucTaumdeckas pemeérka. Ou3ndeckne CBOHCTBA METAIIIIOB
44 XUMHYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECCKUH Psi/I HAPSHKEHUNA METaJIOB 1
45 O61ue croco6s! noaydeHus MetauioB. CriiaBel. BerunciaeHus mo ypaBHEHUSIM XUMUYECKUX PEAKIIHiA, 1
€CJIA OJIMH U3 PEarcHTOB COACPKHUT MPUMECH
46 [TonsTHE O KOPPO3WH METAIIOB 1
47 [IlemouHbIC METAILITBI 1
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U KAJTUS 1
49 IllerouyHO3eMeIbHBIC METAIUIBI — KAIbIHN U MarHui 1
50 Baxneiiime coequHEHNS KaJIbIIU 1
51 O06001eHre 1 cucTeMaTu3alus 3HaHu’ 1
52 JKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS 1
53 [Tpaktrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJIbI M METOIBI €€ YCTpaHECHUS" 1
54 AnroMUHUI 1
55 AMdoTepHbIe CBOMCTBA OKCHIA ¥ THIPOKCHAA 1
56 XKeneso 1
57 Oxcunpl, ruapokcupl U cosm sxenesa (1) u xxenesa (111) 1
58 O06o001eHne u cucTeMaTu3anus 3HaHu| 1
59 [IpakTuueckas paborta Ne 7. PemieHue skcriepuMeHTaNbHBIX 3a7a4 M0 TeMe «BakHel e MeTasuibl 1 1

nX COCIUHCHU
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Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX peaxunﬁ, €CJIM OAVH U3 pCarcHTOB JIaH B M30BITKE WU

00 COJICPKUT IPUMECH. BBIYHCICHUSI MACCOBOM JIOJU BBIXO/Ia IPOAYKTA PEaKIIUU 1
61 O0600meHne u cucTeMaTru3aus 3SHaHUK 1
62 KonTtponsHast padota Ne4 o teme «BakHelIMe METAIUTBI M UX COCTMHEHUS 1
63 BemecTBa n Matepualibl B IOBCEHEBHOM KU3HHU YEJIOBEKA 1
64 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl 1
65 Ponp xumuu B perieHny 3K0JI0rMUeCKUX MpoodaemM 1
66 O0600menne u cucTeMaTru3alus 3HaHAN 1
67 O06o00meHne u cucTeMaTu3alus 3HaHAH 1
68 O06o00mmeHre 1 cucTeMaTru3alus 3HaHAK 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. T'abpuensn O. C. Xumus. 8 kiacc: yd4eOHUK s 00111€00pa30BaTeIbHBIX
opranmzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.:
IIpocsenienue.

2. Ta6puenssa O. C. Xumus. 9 kiacc: ydeOHMK JJisi 0011e00pa3oBaTeIbHBIX
opranuzauuii / O. C. I'abpuensH, N.T. Octpoymos, C.  A. CnagkoB. —
M.: IIpocsenienue.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Tabpuensa O. C., BockoOoitnukosa H. II., SmykoBa A. B. Hactonbphas
KHHTa yauTens. Xumus. 8 ki1.: Metonuueckoe nocodue. - M.: Jlpoda.

2. Tabpuensu O. C., AmykoBa A. B. Terpans ans 1abopaToOpHBIX OINBITOB H
npaktudyeckux pador. 8 ki. K yuebnuky O. C. I'abpuensina «Xumus. 8 kiaccy.
M.: dpoda.

3. I'abpuensn, O. C. Metoauueckoe nocooue k yueonuky O. C. I'aGpuensna
«Xumusy». 8 kinacce / O. C. I'abpuensn. — M. : [Ipoda.

4. T'abpuensH, O. C. Meroaudeckoe mocooue k yueoOnuky O. C. 'abpuensna
«Xumus». 9 knace / O. C. I'abpuensn. — M. : [Ipoda.

5. Xumus : TexHosiorudeckue kaptol Kk yueonuky O. C. I'abpuensna «Xumus. 8
Kiacey» : Meroaudeckoe rmocooue / JI. . Acanoa. — M. : JIpoda.

6. Xumus : TexHosornyeckue kaptol K yueouuky O. C. 'abpuensna «Xumus. 9
Kiacey : Mmerogudeckoe rmocooue / JI. . AcanoBa. — M. : JIpoda.

7. Xumus. 8 knacc: KoHTponbsHBIE U TTpoBepoUHble paboThl K yueoHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u

ap. - M.: [Ipoda.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. Bcepoccuiickue mpoBepounbie padoTsl § knacc. Xumust. 000 «AKmace»
2. Xwumus. 8 xinacc. DI'AOY JITIO «Axkagemust Munmnpocsemenus Poccun»
3. Xwumus. 9 knacc. DTAOY IO «Axanemus Munnpocsemienus: Poccum»
4. D0P «Jlomamaue 3aganus OcHOBHOE o01iee oOpazoBaHue. XuMus». 8-9
kiacc. AO UznarenbctBo «lIpocBenienue»

Tpenaxep «O6mako 3Hannii». Xumus. § xkinacc. OO0 «DPuzukon Jado»
Tpenaxep «O6mako 3Hannii». Xumus. 9 knacc. OO0 «DPusukon Jado»
«Xumus». 8 kinacc. OO0 «Dokchopa»

«Xumus». 9 knacc. OO0 «Dokchopa»

Xumus. 8-9 knmaccel. [AOY BO MI'TIY

0. Xumus 8-9 xnaccer. OO0 «CBEPOBPA30OBAHUE»

HOoo~NOOO
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