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COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4elIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOMax Mmo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbl. XUMHUYECKHE »dJeMEHThl. CHMBOJIBI XUMUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCTP aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTenbHAs MOJIEKYJIsIpHasi Macca. MaccoBas J0JIsI XUMHAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMUYECKHUE SBJICHHS. XUMHUUYECKash peakius U e€ Mpu3HaKH.
3aK0H COXpaHEHHs MacChl BelecTB. XuMuueckue ypaBHeHUs. Kiaccudukanms
XUMHUYECKUX peaKIui (COequHEHUsI, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, MpaBuiaMu paboThl B J1abopaTopuul U
npuémMaMu obOpalleHus ¢ J1abopaTOpHBIM 00OpPYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOICHHE
dbu3uveckux (TIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJCHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHHUE
MEJTHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHH, HaOJIOICHUE U
ONHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwusi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBaHuM, B3auMoACHCTBHUE keje3a ¢ pacTBopoM coiid Meau (1),
M3yUYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (prIbTpoBaHME,
BBITIAPUBAHUE, JUCTUUIIMUSA, XpoMaTorpadus, MpoBeeHUE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJCHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUsS MacChl, CO3JaHHE MOJECICH MOJIEKYJ
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpOCTOe
BemiecTBO. Haxoknmenwe kuciopoja B mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenune kucnopoaa. CrocoObl
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MOJIyYeHUsT KHUCIOpoJa B Ja0opatopuu © NOpoMbIIUIeHHOCTH. Kpyrosoport
KHciopozaa B mpupoe. O30H — aulIoTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoil 3P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKIuu. TOIUIMBO: yroiap M METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT UM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. KucmoTsl u comnu.

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

Odusznyeckue CcBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEUIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbI. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3yronie  (OCHOBHBbIE, KHCJIOTHbIE, aM@oTepHble) U
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue W XUMHUYECKHE
cBoicTBa OKCUO0B. [loyueHune okcuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiaTypa ocHOBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHre oCHOBaHMUIA.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucinoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

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

I'eneTnyeckas cBA3b MEXKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M H3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJII0aeHue
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBCHHUS W
MpekpaiieHus TopeHus (Mokapa), O3HAKOMJIGHHE C oO0pa3laMM OKCHAOB U
ONMMCAaHWE WX CBOWCTB, IOJy4YeHHE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcugoM menu (II)
(BO3MOKHO HCIIOJIb30BAHUE BUJEOMATEpUANIOB), HAOIIOJEHNE 00pa3loB BEIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KajibllMeM) (BO3MOXHO HCHOJb30BaHUE BHUJIEOMATEPHUAIIOB),
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UCCJEeIOBaHUE O0pa3loB HEOPraHWYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEIOYEH,
nzydyeHue B3aumozeiicTBus okxcuga meau (II) ¢ pactBopoM cepHOM KHUCIIOTHI,
KUCJIOT C MeETaJJIaMH, PEAKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeTajula JPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCAMHECHUIN.

IHepuoagnuecknin 3axkon u Ilepuoamyeckas cucreMa XHUMUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METAJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00Pa3yOT aM(pOTEPHBIC OKCHJIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunognueckoit cuctembl xumuueckux 3mneMmeHToB . M. Menneneesa. Ilepuobl
u rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja u
IPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0YeK aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MeHnneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOIaM.

3nauenue Ilepuoauueckoro 3akoHa u [leproandeckoi CUCTEMbl XMMHUYECKUX
3JIEMEHTOB 11 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHre oOpa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT W MIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHUS).



Mesxicnpeomemmple céasu

Peanuzanmsi MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B § Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJIsI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (DAKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaln3, CHHTE3, KilacCH(UKAIMs, TMEePHUOJUIHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHNE, H3MEPEHUE, MOJICITh, SIBJICHHE.

dusnka: MaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
M30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJA, SICKTPUUYECKUI 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (DM3UYCCKUE BEIIMYUHBI, SIUHUIIBI
MU3MEpEeHHs, KOCMOC, TUTaHeThI, 3BE3/161, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
IOJIC3HBIC UCKOIIAEMBbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepnonnueckuit 3akoH. [lepruoanyeckas cucreMa XUuMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUH B COOTBETCTBHMHU C IIOJIOKEHUEM »dJIeMEHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BeliecTBa: BHUJIbI XUMHYECKOW CBA3U. THIBI KPUCTATIIMYECKUX
PELIETOK, 3aBUCUMOCTbh CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PEUIETKU U
BUJIa XUMHWYECKOM CBS3H.

Kiaccudukanys m HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BENIECTB, OTHOCSIIIMXCS K PA3JAYHBIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TeHETUYECKAsl CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukanus XuMHUUECKUX PEAKIMH MO pa3IuyHbIM NpU3HaKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIMHU BEHIECTB, 1O TEIUIOBOMY 3¢ (deKTy, o
W3MEHCHHIO CTETICHEH OKHCIICHHMS XHMHYECKHUX 3JIEMEHTOB, IO OOpPaTUMOCTH, TIO
Y4aCTHUIO KaTajau3aTopa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHCHHUH.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOPATHUMBIX XUMHUYECKUX peakmusx. [IoHATHE 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusax. [lonarue o karanmse. [loHsITHE 0 XMMHUYECKOM paBHOBECHU. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XUMHWYECKOW PEAKIMU M IIOJOKEHUE XUMHYECKOIO
pPaBHOBECHS.



OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIHBHOM peaxkuum. CocrapieHue ypaBHEHUI
OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIIUTHYECKON AUCCOUMALNH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsizu. CreneHs auccormanuu. CUIbHBIC U CIa0bIe DJICKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS peaKIIii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakiuuil. CBOWCTBA KHUCIOT,
OCHOBaHMUW W COJiei B CBETE€ TMPEJCTABICHUN 00 dSIEKTPOIUTUUYECKOM
nucconuanuu. KauecTBeHHbIE peakiiuy Ha MOHBL. [IoHATHE O TUAPOIIU3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HEMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpusi), UCCIICIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHYECKOW peakIuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTEKAHWS  pPEaKIUi  HOHHOTO  OOMeEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, oO0pa30BaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX  PEaKIUi
(ropeHue, peakiuu pasoKeHUs, COSTUHEHUS), PACIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBI0 KAUYECTBEHHBIX pEAKUMH HA  HMOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U MX COeIMHEHMSI

OO6miass xapakTepucTHKa TajnoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue W (Pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHUMHYECKHE CBOMCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C MeETaJIaMH, HEeMeTaJJlaMH, Iejaodamu). XJIOPOBOIAOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJopa W XJIOPOBOJAOPOJIa HA OPraHU3M YeJIOBEKa. BaxkHeuue XJIOpUAbl U UX
HAaXOXKJICHHUE B IPUPOJIE.

OO6mrast xapaktepuctuka 3meMeHToB VIA-rpymnmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTEMeHH OKHcIIeHHs. CTpoeHHWe W (U3MYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
1 cepbl. XUMHUYECKHEe cBOMcCTBa cepbl. CepoBOAOpOAd, CTpOCHHUE, (PU3HYECCKUE U
XUMHUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIM KHUCJIOTHBIX OKCHJIOB.
Cepnas xwucinotra, GQuU3MUECKME W XUMHYECKHe CBoMcTBa (OOImIMe  Kak
MpEeJICTaBUTEN Kjacca KHUCIOT H chenuduyeckue). XUMHYECKHUE pPEaKIuu,
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JeXallue B OCHOBE IPOMBIIUIEHHOIO CHoco0a MOJyYeHHs] CEpHOW KHUCIOTHI.
IIpumenenune cepHoi KucaoTel. Coau CEpHOW KHCIIOTHI, KAUECTBEHHAS PEAKLIMS Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEJUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEeW Cpeabl COEIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 3JeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, paCIpOCTPAHEHHE B IPUPOJE,
¢uznueckre U XuMu4yeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Coiu aMMOHUS,
X pu3NUecKne U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, pU3NYecKrue U XUMUUYECKHEe
cBoiicTBa (0OlIME Kak MpEeACTaBUTENsl Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBaHMe HUTPATOB M COJEH aMMOHHS B KayeCTBE MMHEPAIBHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKalolel cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKAM, 3arpsi3HEHHE BO3/AyXa, MOYBbl W BoaoéMoB). docdop,
aloTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pU3NIeCKUe ¥ XHMUIECKHUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATBHBIX YA0OOPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpOoHd,  aJUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAHEHHE B MpUpojAe, (PHU3MYecKne U XUMHYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHUE W TPUMEHEHHE. DKOJOTHYEeCKHUE MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yriaepona (IV), rumore3a riao0adbHOrO TMOTEIUICHUS KIUMaTa, MNapHUKOBBIN
addekr. YronpHas KuUcCIoTa U €€ coM, uX (PU3NUEeCKue U XMMHUYECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIILUICHHOCTH U CEIbCKOM
XO35IUCTBE.

IlepBoHauanbHbIE OHATHS 00 OPTrAaHMYECKHUX BEIIECTBAX KAK O COSAUHEHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX mepepaboTku (OC€H3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, YriIeBOJax — U UX
polnM B JKM3HM 4ellOBeKa. MarepuaiabHO€ €IMHCTBO OPraHUYECKHX W
HEOPraHUYECKUX COCAUHEHNM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YeHUE U
npumeHenue. CoenMHEHHMsT KpeMHMs B mnpupone. OOmme mnpeacTaBieHHUs 00
okcuse kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B
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OBITY, B IIPOMBIIIJICHHOCTU. BakHelue CTpouTEIbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 MCMOIL30BaHUS
CTPOUTEIBHBIX MATEPHUATIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpasIoB HEOPTraHUUYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUUYECKHE CBOWMCTBA
raJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HMCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl M €€  CcOoeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIIOICHUE MpoIlecca OOYTJIMBaHUS caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTHI, H3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuM Ha Cybdart-
WOH W HaOJIOJIeHHE MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HMYECKUMHU
cBolicTBamMu azora, ¢ochopa M UX COeAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpUasoB), o0pa3laMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHEe MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIECHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmEToOK anMasza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IPOLIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJy4YyeHUe, cCOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT H
CWIMKAT-UOHbBl W HW3yYEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COEIUHEHUS)).

MeTanibl M UX COeIMHEHUS

OO6mIast XxapakTEepUCTUKA XUMHUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux isiemeHToB J[. W.
MenpneneeBa u cTpoeHusi atomMoB. CTpoeHHEe MeTauioB. MeTtajnueckas CBsI3b U
METAJUIMYECKAs] ~ KpUCTAIMYECKass  pemerka.  DNEKTPOXUMHUYECKUM  Psif
HanpsHKeHU MeTamnoB. dusnyeckne U XMMUYECKHEe CBOMCTBAa MeTauioB. OO0rmue
crocoObl ToiyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTajdb, YyryH, AIOPATIOMHHMUIM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUEe B [lepruoanyecko cucreMe XMMUYECKHUX
snemeHtoB JI. M. MeHaeneeBa, CTpOCHUE HMX aTOMOB, HaXOXJICHUE B IMPHUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuisl u
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TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB U HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux siuemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaXO0XJI€HUE B nipupoae. PU3NUECKUe U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHus] Kalblusd (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: TIOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoXXAcHUE B npuponae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE aToMa, HaxXOoXJeHWE B mnpupoje. Dduszmueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUIbl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOWMCTBAMH, H3YyUYE€HUE PE3YyJbTAaTOB  KOPPO3UHM  METAIIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIMUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAHHE BUIECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HWCIIOJIb30BaHWE  BHJIEOMATEpPHATOB), MPHU3HAKOB  MPOTEKAHMUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblUs, AJFOMUHUS, LIMHKA, JKeJie3a
(I1) u xene3a (III), meau (II), HabmomeHNE W ONMKMCaHUE TPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU WMOHAMM HaTpus, Kajausg M KajJblus (BO3MOYKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCClieOBaHUE aM(DOTEPHBIX CBONCTB TMAPOKCUIA ATIOMUHMUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 337y 110 Teme «Baxueimmne
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIAs cpeaa

BemecrBa m Marepuansl B NOBCEIHEBHOW JXKM3HM 4elloBeka. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (NpeaenbHas IOMycTHUMast
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xumuu B pemieHnn 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

u3yuyeHrue o0pas3lioB MaTepuaioB (CTEKIO, CIUIaBbl METAJIOB, MOJUMEpPHbIE
MaTtepualbl).



Mescnpeomemmunie cea3u

Peanmzamust MexXmnpeaMETHBIX CBA3€M NMpH W3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHUE KaK OOIUX ECTECTBEHHO-HAyYHBIX
MOHATUHN, TaK U TOHATHUH, SBISIFOIIUXCS CUCTEMHBIMHU JJI OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TIOHSATHUS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KIacCUPUKAIUsI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHpPOBaHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIH
3 PeKT, TeXHOJIOT U, MAaTEPUAIIBI.

Odwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIH]I,
M30TONBI, PaJAMOAKTUBHOCTH, MOJIEKYJa, AJICKTPUYCCKHUHA 3apsiji, MPOBOIHHKH,
MOJYNPOBOAHUKH, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHME BELIECTBa, ra3, pacTBOp, PACTBOPUMOCTh, KPUCTAIITNYECKAS
pemérka, CruiaBbl, (PU3MYECKHE BEIMYUHBI, CIUHUIBI U3MEPECHHs, KOCMHUYECKOEe
POCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCUCTEMa, MHUHEpATHHBIC
ya0OpeHwsI, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIIBHBIC BEIIECTRA.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE NCKONIAeMblI€, TOILIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHMSI MPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NESATENBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMU U HOpPMaMHU TMOBEJIEHUS M CHOCOOCTBYIOT IpoleccaM
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlUUh U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIUTAHMS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAYKHM B KWU3HU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTU BJIAAETh JOCTOBEPHOW MHpOpMaIHMeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax W MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPyrux  BUIAX
JESITEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH MpH
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATEIbHBIX 3a7a4, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHHMS MTOCIEICTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJIsl IOHMMAHUS CYIIIHOCTU HAYYHOW KAapTHUHBI MUpa, MpEeACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOAUMBIE NJisi OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIPaBOYHOMN
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TUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOEKTHOM U  HUCCIEIOBATEIBCKOM
NEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHUE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM JKU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUH MPOOJDKCHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MPpodheCCHOHAIIBHOW JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’K0J10TMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIIOICHUS
npaBMJI 0€30MACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pEILICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, I MOBBIICHHS
YPOBHSI  DKOJOTHMYECKOW  KYJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SIKCIEPUMEHT U JIPYToe.), KOTOpbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha

12



OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOU
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpPbIE 0OECHEeunBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Yy4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIEe 1eHCTBHS

ba3zoBble JJornyecKkue 1ecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHUYECKUX TMOHSATUH (BBIACTSATH UX XapaKTEPHbBIC
PU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, JICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS

yMEHUE TIPUMEHSTh B TIpolleCCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarpeMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIL3YEMbIC B XUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMy — MpU pelIeHUH Y4eOHO-TT03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIUi,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble ucciienoBareabCKue JeHCTBUSA:

YMEHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAay€CTBE HHCTPYMEHTa
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOJOM IpoIliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POpMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 mpojeraHHoi padore.

Pab6ora ¢ ungopmaumeii:

yMEHHE BBIOMpaTh, aHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYyUYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpAaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OILICHUBATH MPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(POpPMAILIHIO;
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yMEHHE MPHUMEHSTH Pa3iHMYHbIe METOABI U 3alpOChl MPH TMOUCKE U 0TOOpe
uHGOpMAIIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
yueOHBIX U MO3HABATEIBHBIX 33/1a4 OMpPEIEIEHHOTO TUIIA, MPUOOPETEHUE OIBITA B
o0nacTd MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpPOU aKTHUBHOTO MCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus UHOpMauu U
WLTIOCTPUPOBATh peIIaeMble 3aJaydl HECIOXKHBIMH CXEMaMH, IuarpaMMaMu,
ApyruMH popMaMu rpauku U UX KOMOMHAIUSIMU;

yMEHHE UCIOJb30BaTh M aHAJM3UpOBaTh B Tpolecce Yy4eOHOW U
MCCIIEZIOBATEIBCKON JEATEILHOCTH MH()OPMAIMIO O BIMSHUH MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3fWCTBa M TPAHCIOPTa HA COCTOSIHHE OKPYXAIOIIeH MPHPOIHOM
Cpelibl.

KomMyHnKaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe TelcTBHS:

YMEHHUs 3aJlaBaTh BOMPOCHl (B Xone aAwanora W (WIH) AWCKYCCHH) TI0
CyIIeCTBY  OOCyKIaeMoWl  TeMbl, (OpPMYyIUpOBATH CBOM  IPEIJIOKCHHS
OTHOCHTEIIFHO BBHITIOJTHEHHUSI MPEAJIOKEHHOM 3a/1a4H;

YMEHUS  TIPEACTaBISATh  IOJYYCHHBIE  pe3yabTaThl  I[MO3HABATEIHHOMN
JCSITENIFHOCTH B YCTHBIX M TUCHBMEHHBIX TEKCTaX; JeJiaTh IPE3CHTAINIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMUYECKOTO JIKCIEepuMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHON pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCINEAOBATENbCKOM  JNESITENbHOCTH  MpPU  PEIICHHUH
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABATENbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTaBJIATh WJIM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE IMOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LENH, YMEHHUE
MCIIOJIb30BaTh M aHAJTU3UPOBATh KOHTEKCTHI, IPE/jIaraéMble B YCIOBUH 3a/1aHUH.

HNPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pPE3yJAbTaTOB IO OCBOCHUIO 00s3aTEIBLHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHONM paboueil mnporpammon,
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BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSI, YMEHUSI U CIIOCOOBI
NedcTBUM, creuuduyueckue s NOpeaMeTHoM obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0YUAIOIMIUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKyIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASL M HEOIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, Kiaccuukaius peakiui: peakiuu
COCMHEHUS, pEeaKIUu pasJIoKEHUs, PpEaKIUu 3aMEIICHUs, peaKiuu
oOMeHa, HK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIPHAs KOBAJICHTHAs CBSI3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIEeCTBA
(MpoleHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBIICHUS (HOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKHCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN MO
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JE€MOHCTPUPOBAaTh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepmoamueckoid cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHAa ABOTajpo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS  «TJaBHAs
noarpymnma (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y», manbie u
OomnbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuonnueckas cucrema Xxumudeckux osjgementoB J[. .
MenneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
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XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00IIee YUCIO IEKTPOHOB
U pacrnpeereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEeaKUuu (MO YUCIY M COCTABY YYacCTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO  MaccChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTENBHON AEATEIBHOCTU — aHAIU3
U CUHTE3, cCpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiaccUu(UKaIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKUUH, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAaHUSI — HAONIOICHHE, W3MEpEHUe, MOJEIMPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWjiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYCHUI0O W COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U IPyTHE).

K koHiy 00ydenus B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IMPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALMS, PEaKIUU HOHHOIO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U
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HEOOpaTUMbIE pEaKIuU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKUCIUTEIb,  BOCCTAHOBHUTENb,  OKHCJIEHHE U  BOCCTAHOBJICHHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsl, UOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METaJIOB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peakIuu, TMpeaeabHO JOMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSTH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTIPENIENIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIacCy COEIMHEHUH 1o (opmysnaMm, BUJ XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHWYECKUX COCIUHEHHUH, TUI KPUCTAIUITMUYECKOMN
PEmETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich Ilepuonnueckoro 3akona J[. WM. MennpeneeBa u
NEMOHCTPUPOBAaTh €ro IOHMMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pa3nuuath TOHATHS «JIaBHas moarpymnmna (A-rpymnma)y u «mnoOodHas
noarpymnmna (b-rpynmna)», Maneie U OOJbIIME MEPHOJBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKUX
AJIEMEHTOB (COCTaB W 3apsa  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacrpefieieHie HX 1O DJJICKTPOHHBIM CJI0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEePUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(deKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO
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oOMEeHa, YpaBHEHHMS pEaKIuil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJICKTPOHHOTO OajaHca STUX PeaKIuii;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJCKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XMMHUECKON PeaKIInu;

coOnoaTh  MpaBWja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHbIM OOOpYAOBAaHUEM, a TakKe TMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO M COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAadeCTBEHHBIH  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUI-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cwIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITH OCHOBHBIE OIEPAIlMU MBICIUTEIbHON JESTENbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O000IleHHe, CHUCTEeMaTH3allMI0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT (pealbHBIA H
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsatue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma

52| Omenmennor : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
O060061eHre u cucTeMaTu3alus 3HaHun 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
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Hroro no pazneny

25

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

bubmmoreka [{OK
. i 4
3.1 Obmwie cBoHiCTBa MCTAIIOB https://m.edsoo.ru/7f41a636
bubmmorexa [{OK
. B 7 1
3.2 aKHEUIIINE METAJLIBI U UX COCIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomias cpeaa
4.1 BemiecTtBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmorexa HOK
’ m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
. bu6mmoreka [IOK
O000111eH1E U CUCTEMATHU3ALMS 3HAHUHA 3 hitps://m.edsoo.ru/741a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne ypoka | Tema ypoka KosmyecTBo yacos
[Ipenmer xumuu. Posie xuMuu B )KM3HU YesioBeka. Tena u Benecrna 1
[TonsiTHe 0 MeTOAAX MO3HAHKS B XUMHH 1
3 [Tpaktuueckas padota Ne 1 «IIpaBuia paboThl B 1abopaTopuu ¥ MpuéMbI 0OpaIeHus ¢ JIabopaTopHBIM |
000pyT0BaHUEM
4 Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHust cMecei 1
5 [Tpaktrueckas padota Ne 2 «Paznenenue cmecelt (Ha mpuMepe OUYUCTKH TIOBAPEHHON COJIH)» 1
6 ATOMBI M MOJIEKYJIBI 1
7 XUMUYECKHUE PTIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUUYECKUX JIEMEHTOB 1
8 [IpocThlie u cnoXHBIE BELIECTBA 1
9 ATOMHO-MOJIEKYISIPHOE YUEHUE 1
10 3aKOH MOCTOSIHCTBA COCTaBa BellecTB. XuMudeckas ¢popmyina. BageHTHOCT, aTOMOB XUMHUYECKUX |
3JIEMEHTOB
11 OTtHocuTenbHas aToMHas Mmacca. OTHOCHUTEINIbHASI MOJIEKYJISIpHAs Macca 1
12 MaccoBas 1011 XUMHYECKOTO DJIEMEHTA B COEIUHEHNU 1
13 KonunuecTtBo BemectBa. Mosbs. Mouisipaast macca 1
14 Ou3nYecKue U XUMUUECKUE SBICHUS. XUMHUUYECKash PeaKIlus 1
15 [Ipu3Haku u ycnoBUs IPOTEKAHNUS XUMUYECKUX PEAKIUI 1
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. XUMUYECKUE YPaBHEHUS 1
17 Brruncnenus KoJinyecTBa, MacChl BEIECTBA IO YPABHEHUSAM XUMHUUYECKUX PEaKIUi 1
18 Knaccugukanus XuMHUUecKiX peakluil (COeIMHeHNs, Pa3IoKEeHNs, 3aMelleHHs], 0OMEeHa) 1
19 M. B. JlomoHOCOB — yuéHbli-3HIMKIONIeAUCT. O600IIEeHNe U ccTeMaTH3alus 3HaHUH 1
20 KonTtponeHast padota Nel o teme «BerecTBa 1 XUMHUECKHE PEAKIIUN» 1
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21 Bo3ayx — cMmech razos. Cocra Bo3ayxa. Kuciaopoa — aneMeHT u rnpoctoe Beectso. O30H 1
2 dusnyeckue 1 XMMUYECKHE CBOMCTBA KUCIIOPOaa (peakuuu okuciienus, ropenue). [louarue 06 |
OKCHJAX
23 CriocoOBI MmoTydeHusT KUCTIOpo/ia B 1a00paTopru U MPOMBITIUICHHOCTH. [IpuMeHeHre Kucaopoia 1
4 TennoBoit 3¢ eKT XUMHUUECKOW PEaKINH, IOHATHE O TEPMOXUMHUECKOM YPaBHEHUH, 3K30- U |
SHIOTEPMUUYECKHUX PEAKITUIX
25 TommBo (HedTh, yroias U MeTaH). 3arps3HeHue BO3/yXa, CIIOCOObI €ro Mpe0TBpaIeHUs 1
26 [Tpaktuueckas padota Ne 3 o teme «Ilomydenne u coOupanue KUCIOpoa, U3y4YeHHUE €ro CBOMCTBY 1
27 Boaopon — snemeHT u npoctoe BemecTBo. Haxoxaenue B npupoie 1
28 du3nyYecKre U XMMUYECKUE CBOMCTBA Boopoaa. [Ipumenenune Bogopoa 1
29 [ToHsiTHE O KUCIIOTAX U COJISIX 1
30 Crioco6pI oTy4eHus BOJAOPO/1a B TA0OpaTopun 1
31 [Ipaktrueckas padota Ne 4 mo teme «Ilomydenue u cobupanue BOIOpOaa, U3YYCHUE €TO CBOWCTBY 1
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaApO 1
13 Boruncnenus 00bEma, KOJIMUECTBa BEIIECTBA ra3a MO €ro U3BECTHOMY KOJIMYECTBY BELIECTBA WU |
00BEMY
34 Boruncnenus 005EMOB ra3oB 10 ypaBHEHHUIO PEaKIIMM Ha OCHOBE 3aKOHA 0O0BEMHBIX OTHOILIEHUH ra30B 1
35 dusnyeckre U XUMUYECKHIE CBOUCTBA BOIbI 1
36 CocraB ocHoBanuii. [TonsaTrne 006 MHIUKATOpPaAX 1
37 Bona kxak pactBopurtens. HacbllieHHbIE U HEHACBIIIIEHHBIE PAaCTBOPHI. MaccoBasi 10151 BEIl[eCTBA B |
pacTtBope
18 [IpakTuueckas padora Ne 5 o Teme «IIpuroroBieHue pacTBOPOB ¢ OMPEAEIEHHON MacCOBOM Joei |
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHas padota Ne2 o reme «Kucnopon. Bonopoa. Boga» 1
40 Oxcupl: cocTas, Ki1accupHUKalys, HOMEHKIaTypa 1
41 [Tonyuenue u XuMU4YeCKre CBOMCTBA KUCIOTHBIX, OCHOBHBIX 1 aM(DOTEPHBIX OKCHIOB 1
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42 OcHoBaHusI: COCTaB, KIaccu(UKaIHsl, HOMEHKIATYpa 1
43 [Tonyyenue u XuMHYEeCKHUE CBOMCTBA OCHOBAHUMN 1
44 KucnoTsl: cocraB, kinaccudukarus, HOMEHKIATypa 1
45 [Tony4yenue u XUuMHYECKHE CBOMCTBA KHCIIOT 1
46 Conu (cpennue): HOMEHKIATypa, COCOObI MOTyYeHUs, XUMUYECKHUE CBOMCTBA 1
A7 [IpakTnueckas padbota Ne 6. Pemenue skcnepuMeHTaNbHbIX 337a4 10 TeMe «OCHOBHBIE KJIACChI |
HEOPraHUYECKUX COCTMHCHUIN
48 ['eneTnveckas CBsI3b MEXKY KJIaCCAaMH HEOPTAaHUYECKUX COSAMHEHUMN 1
49 O06o01enre U cucTeMaTru3aus 3HaHU 1
50 KonTtponpras padota Ne3 o teme "OCHOBHBIE KJIacChl HEOPTAaHUIECKUX COCTUHEHUN" 1
51 [lepBbie MOMBITKY KJIACCUPUKAMU XUMUYECKUX IEMEHTOB. [IoHATHE O TPYINax CXOAHBIX AJIEMEHTOB 1
52 [Tepnoanueckuit 3akoH u [lepnoanueckas cucrtema xumMuueckux uemeHToB 1. 1. MenneneeBa 1
53 [Tepuonpl, rpynibl, TOATPYHIIBI 1
54 Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M30Tormbl 1
55 Ctpoenue IeKTPOHHBIX 000J1049eK aTOMOB 31eMeHTOB [lepunoanueckoii cuctems! JI. . MenneneeBa 1
56 XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro nojoxxeHuto B [lepuoaunueckoit cucrteme /1. 1. |
Meunpeneena
57 3nauenue [leproanyeckoro 3akoHa ajid pa3BUTHS HaAyKu U npakTuku. . . MenaeneeB — y4éHbiid, |
MeAaror U rpaxaaHuH
58 DIJIEKTPOOTPUIIATETLHOCTh ATOMOB XUMHYECKHUX 3JIEMEHTOB 1
59 HNonnas xumuueckas cBs3b 1
60 KoBanentHas noisipHas XuMHU4ecKas CBs3b 1
61 KoBaneHntHas HenossipHasi XMMUYECKasi 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 O0o001IeHre U CHCTeMAaTH3alus 3HAHUIA 1
67 O06o01IeHne U cucTeMaTH3alus 3HaHU ! 1
68 O06o01IeHre 1 cuCTeMaTH3alus 3HaHU ! 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KUIIACC

Ne ypoxka Tema ypoka KosmyecTBo yacos
1 [Iepnoanueckuit 3akoH. [lepnoanueckas cucrema xXumMudeckux anemeHToB J1. M. Menneneesa 1
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB 1
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1
4 Bubl XuMU4eCcKo# CBSI3M M TUITHI KPUCTAJUTMUECKUX PEMIETOK 1
5 Kontponsnas padota Nel o teme «[loBTopeHue u yrinyobieHne 3HaHUH OCHOBHBIX pa3/iesioB Kypca 8 |
KJIacca»
Krnaccudukanus XuMHUYECKUX peakuil Mo pa3IudHbIM MPU3HAKAM 1
[Tonatre 0 ckopocT XUMUYECKOHN peakiuuu. I[IoHsITHE 0 TOMOT€HHBIX U T€TEPOTEHHBIX PEAKIUAX 1
g [Tonatue o xXumMu4IeckoM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOHN PEaKIuu 1 |
TTOJIOXKEHUE XUMUYECKOTO PAaBHOBECHUS
9 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINHI 1
10 Teopus snexkTpouTUUECKON qucconranui. CUIbHBIE U CIa0bIe AIEKTPOIUTHI 1
11 HNonnbie ypaBHEHUS peaKkuid 1
12 XHUMHYECKHE CBOMCTBA KHCIIOT M OCHOBAHUM B CBETE MPEJICTABICHUN 00 3JIEKTPOJIUTUUECKON |
JUCCOLMAlUN
13 XHUMHUYECKUE CBOMCTBA COJICH B CBETE MPEICTABICHUN 00 3JIEKTPOJIUTUUECKON TUCCOITHAITTT 1
14 [TonsiTue o ruapoIU3€e coJieit 1
15 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1
16 [Ipaktuueckas pabora Ne 1. «Penienue skcriepuMEeHTaIbHBIX 331249 1
17 KontponsHas padota No2 no teme «JIEKTPOIUTHYECKAs AUCCOIUAIUS. XUMHUUYECKUE PEaKIuu B |
pacTBopax»
18 OO1ast XapakTepUCTUKA TAIOTeHOB. XMMUYECKHE CBOWMCTBA HA MPUMEPE XII0pa 1
19 XnopoBojopoa. CoJisiHast KHCIOTa, XUMHUYECKUE CBOMCTBA, OJIyU€HHUE, IPUMEHEHHE 1
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20 [Ipaktudeckas padora Ne 2 o teme «lloxyueHue CONHOM KUCIOTHI, U3ydeHUE €€ CBOMCTBY

21 Brruncnenus no ypaBHEHUSIM XUMHUECKUX PEAKLUH, €CIM OJMH U3 PEareHTOB JjaH B U30BITKE

22 OO6uas xapakTepucTuka 3neMeHToB VIA-rpynmnsl

73 AnnorpomnHsle Moaudukanuu cepsl. HaxoxaeHue ceprl U €€ COeTMHEHNI B IPHPOJIe. XUMUYECKHE
CBONCTBA CEPBI

24 CepoBosiopo, cTpoeHue, (PU3HUECKUe U XUMUYECKHE CBONCTBA

25 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HUECKHE U XUMUYECKHE CBOWCTBA, IPUMEHEHUE

26 XUMHYECKUE pPeaKlInH, JIEXkKaIINe B OCHOBE IPOMBIIIJIEHHOTO CLI0C00a MOJIy4eHHUS! CEPHOI KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl COSMHEHUSIMU CEPBI

27 Brruncnenne MaccoBoil 107U BBIXOAA MMPOAYKTA PEAKIIUH

)3 Obmas xapaKTeprCTI/IKa 3JIeMEeHTOB VA-Tpynibl. A30T, paclipoCTpaHEeHUE B IpUpo/ie, PU3NUECKHe U
XMUMHYECKHE CBOMCTBA

29 AmMUak, ero (pu3nyecKkue 1 XuMUYecKre CBOMCTBA, OJydeHHE U TPUMEHEHHE

30 [TpakTrueckas padota Ne 3 o Teme «IlonydeHne aMmMuaka, U3y4eHHE €T0 CBOMCTBY

31 A3oTHas KucoTa, €€ (PU3NIeCKue U XUMHIECKIE CBOMCTBA

0 Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B KQ4eCTBE MUHEPAIBHBIX YA0OpeHUH. XUMHYECKOEe
3arpsiI3HEHUE OKPYKAIOLIEH Cpeibl COCIMHEHUAMU a30Ta

1 ®docdop. Oxcua pochopa (V) u pochopHas kuciora, GpuszndecKre 1 XMMUYECKUE CBOMCTBA,
MIOJIy4EHUE

34 Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX yI0OpeHuil. 3arpsi3HeHre NpupoHOi cpelibl
dbocharamu

35 VYraepon, pacnpocTpaHeHue B IPUPOJE, (PU3NYECKUE U XUMUYECKHUE CBOUCTBA

36 Oxcunpl yriaepoja, ux (pu3nyeckre U XMuMHUYECKHUEe CBOMCTBA. DKOJIOTHYECKUE POOIEMBbI, CBA3aHHBIE C
okcuzaoM yriepona (IV)

37 VYroJibHAs KUCIOTA U €€ COJIU

38 IIpaktunyeckas padota Ne 4 mo teme "Ilomydenue yriaekucioro ra3a. KauectBeHHas peakuus Ha
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kapOoHaT-uoH"

39 [lepBoHavanbHBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSAMHEHUX yriepoaa 1
40 Kpemuuii u ero coeiuHeHns 1
41 [Ipaktudeckas padora Ne 5. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «BakHene HeMeTauibl 1 |
WX COCIMHEHUS
42 Kontponsnas padora Ne3 no teme «BaxHeile HeMeTaiIbl U UX COETMHEHUS 1
13 OO6mras XxapakTepUCTUKa XUMUUECKHX PJIEMEHTOB — METaJIOB. MeTarndeckasi CBSI3b U !
MeTaJuTM4eckasi Kpucramuimueckas pemérka. dusndeckue cBOWCTBa METAIIIIOB
44 XUMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECCKUH Psi/T HAPSHKEHUNA METaJIOB 1
45 O61ue crioco6sb! noaydeHus MetauioB. CruiaBel. BeunciaeHus mo ypaBHEHUSIM XUMUYECKUX PEAKIIHA, |
€CJIM OJIMH U3 PEareHTOB COJCPIKUT MPUMECH
46 [TonsaTHE O KOPPO3UU METAJIOB 1
47 Illenounbpie METaJIIbI 1
48 OKcuapl ¥ THAPOKCUIBI HATPUS U KIS 1
49 Illenoyno3eMeNnbHbIC METAIIBI — KAJIBIIMK U MarHun 1
50 Baxueiiime coenuHeHUS KaJIbINA 1
51 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1
52 JKécTkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS 1
53 [Ipaktrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJIbI M METOIBI €€ YCTpaHCHUS" 1
54 ATOMUHMI 1
55 AMdoTepHbIe CBOMCTBA OKCHIA ¥ THIPOKCHAA 1
56 Kenezo 1
57 Oxcuppl, ruapokcunl u conu xxenesa (II) u sxenesza (I1I) 1
58 O06o001eHne u cucTeMaTu3anus 3HaHu | 1
59 [IpakTudeckas paborta Ne 7. PemeHue skciepuMeHTaNbHBIX 3a7a4 M0 TeMe «BakHel1e MeTaibl 1 |

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

60 COJICPKHUT PUMECH. BbIunciieHuss MaccoBO JI0JM BBIXOA IPOIYKTA PEAKLIUU !
61 O06o00menne u cucTeMaTu3aus 3HaHUK 1
62 KonTtponsHast padota Ne4 o teme «BakHelIe METAJUTBI  UX COCTMHEHUS 1
63 BemectBa u maTepuaibl B HOBCEAHEBHOM KH3HU YEJIOBEKA 1
64 XUMHYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH Cpebl 1
65 Ponp xumuu B perieHny 3K0JI0rMUECKUX MpoodaemM 1
66 O060061eHre u cucTeMaTu3alus 3HaHu| 1
67 O06001eHre U cucTeMaTu3alus 3HaHU| 1
68 O060061eHre U cucTeMaTu3alus 3HaHun 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Ta6puensu O. C. Xumuda. 8 kiacc: yuyeOHUK HJisi 0OIIe00pa3zoBaTeIbHbBIX
opranmzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.:
IIpocsemienue.

2. Tabpuensu O. C. Xumuda. 9 knacc: y4eOHUK IJisi 001IeoOpa3oBaTeIbHBIX
opranuzaiuii / O. C. ['abpuensiH, N.T. Octpoymos, C.  A. CnaakoB. —
M.: IIpocsenienue.

METOANYECKHUE MATEPHUAJIBI U1 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., SAmykoBa A. B. Terpans ans 1abopaTOpHBIX ONBITOB H
npaktudyeckux pador. 8 k. K yuebnuky O. C. 'abpuensina «Xumusd. 8 kiaaccy.
M.: dpoda.

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

4. T'abpuensH, O. C. Meroaudeckoe mocooue k yueOnuky O. C. 'abpuensna
«Xumus». 9 kinace / O. C. I'abpuensa. — M. : [Ipoda.

5. Xumus : TexHosiorudeckue kaptol K yueonuky O. C. I'abpuensna «Xumus. 8
Kjacey : Meroaudeckoe rnocooue / JI. . AcanoBa. — M. : JIpoda.

6. Xumus : TexHosornueckue kaptol K yueouuky O. C. 'abpuensna «Xumus. 9
Kjacey» : Mmeroaudeckoe rmocooue / JI. . Acanosa. — M. : JIpoda.

7. Xumus. 8 kmacc: KoHTponbsHBIE U NTpoBepoUdHble paboThl K yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u

ap. - M.: Ipoda.

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Bcepoccuiickue npoBepounsie padothl 8 kinacc. Xumusi. OO0 «AKmace»
2. Xwumus. 8 kimacc. PI'AOY AI1O «Axanemus Munnpocsemenust Poccun»
3. Xumus. 9 xinacc. DI'AOY IO «Akanemus MunmnpocsenieHust Poccun»
4. D0P «/lomamnaue 3aganus OcHOBHOE o01iee oOpa3oBaHue. XUMHUSI». 8-9
kiacc. AO UznarensctBo «lIpocBenienue»

5. Tpenaxep «O6nako 3Hanmii». Xumus. § kimacc. OO0 «Duzukon Jadb»

6. Tpenaxep «O6nako 3Hanmit». Xumus. 9 kimacc. OO0 «Duzukon Jad»

7. «Xumwusa». 8 kimacc. OO0 «Dokchopa»

8. «Xmumus». 9 knacc. OO0 «Doxkchopa»

9. Xwumus. 8-9 knaccel. TAOY BO MI'TTY

10. Xumus 8-9 ximaccel. OO0 «CBEPOBPA3OBAHUE»

31



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 203213900564843355954824568531 281433305066908405
Bnageney CokonoBa EneHa AHaTonNbeBHA

OeictevTened C10.10.2024 no 10.10.2025



http://www.tcpdf.org

		2024-10-23T16:19:26+0500




