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NNOACHUTEJJIbHAS 3AIINCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIEr0 00pa30BaHusl COCTaBlIEHAa HA OCHOBE TPeOOBaHMI K
pe3ynbTaraM OCBOCHHMS OCHOBHOW 0Opa3oBaTelbHOIl IMpOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHMA,
npencraBieHHpix B ®I'OC OO0, a Takke Ha OCHOBe (enepanpbHON pabodeld MporpaMMbl BOCIIMTaHHUS U C
y4€TOM KOHLENIMM TPENoAaBaHusl ydueOHOro mnpeamera «XWMHS» B 00pa30BaTeNbHBIX OpraHU3aIMIX
Poccuiickoit @enepanuu.

[Iporpamma mo xumuM Ja€T MPEICTABICHHE O LEAX, OOIIeH cTparermu OOy4YeHHs, BOCIUTAHUS H
pa3BUTHsA OOy4aloOlUXCsS CpeICTBaMU y4eOHOro IMpelMeTa, YCTaHaBIMBAeT O0sM3aTelIbHOE MPEIMETHOE
coJiepXaHue, MpeaycMaTpuBaeT PaclpeeeHUe ero 1o KjaccaM M CTPYKTypUpOBaHUE IO pas3jeiaM U TeMaM
OporpaMMbl MO XHMMHH, OIpENesieT KOJMYECTBEHHbIE U KAa4eCTBEHHBIC XapaKTEPUCTUKU COAEpIKAHMUS,
PEKOMEHIYEMYIO MOCIIEOBATEIbHOCTh U3YUYCHHUS] XMMHUU C YYETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBSI3€, JIOTUKU Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OOydarolIuXcs, OMpPENeNsieT BO3MOXKHOCTH
npeaMeTa JUIs peaju3alii TpeOOBaHUM K pe3yibTaTraM OCBOSHHUS OCHOBHOM 00pa30BaTelbHOI MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a Takke TpeOOBaHUN K pe3yiabraraM OOy4eHHsS XMMHHU Ha YpOBHE
Lened u3ydyeHus IMpeAMETa M OCHOBHBIX BMJIOB y4e€OHO-IIO3HABATENIbHON JEATEIBHOCTH OO0ydarolerocs Mo
OCBOCHHUIO YUEOHOTO COJIEePIKaHUS.

3HaHME XHUMHUU CIY)KUT OCHOBOM s (OpPMHUpPOBAHMS MHUPOBO33pEHHUS OOydarollerocs, €ro
OPEICTaBICHUA O MaTepuaIbHOM €IWHCTBE MHpPA, BAXKHYIO pOIb WrpaloT (GopMUpyeMble XUMHUEH
NPEACTaBICHUS O B3aUMOIIPEBPAIICHHUSIX SHEPrHd W 00 HBOJIOIHMH BEHIECTB B NMPHUPOIE, O MYTAX PEIICHUS
I00aNbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPreTUYECKOW, MUIIEBOH U
9KOJIOTMYECKOi 0e3011acHOCTH, MPOOIEM 31paBOOXPaHEHMSL.

N3yuenne xumuu:

CHOCOOCTBYET pean3anuy BOZMOXKHOCTEH ISl CaMOPa3BUTHA B (POPMHUPOBAHUS KYIBTYPhI JIMYHOCTH, €€
o0mieit 1 pyHKIIMOHANBEHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (POPMUpPOBAHHE MBIIUICHUSI U TBOPYECKHX CIIOCOOHOCTEW OOydYaromMXCs, HAaBBIKOB MX
CaMOCTOSITENIbHOM y4eOHOM AesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEAOBATEIbCKUX YMEHUN, HEOOXOUMBIX
KaK B TIOBCETHEBHOMW KHM3HH, TaK M B TPOPECCHOHAIBHON eI TeIbHOCTH,

3HAKOMHT CO CIEeNU(PUKOI HAyYHOTO MBIILJICHUS, 3aKIaIbIBAET OCHOBBI LIEJIOCTHOTO B3IVISAa Ha EAMHCTBO
IPUPOBI U YETIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAIlIOM B ()OPMHPOBAHUH €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH
00yJaronxcs;

croco0cTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IIPUPOJIE,
K 4EJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHUYECKOE 00pa30BaHue 00yJaromuXcsl.

JlanHble HampaBlieHUS B OOYYCHHUM XHMHH OOECIEYMBAIOTCS CHEIU(PUKON CofepKaHus Y4eOHOTro
npeaMeTa, KOTOPBIH SBISETCS MEAaroruvyeckd aJanTUPOBAaHHBIM OTpPaKeHHEeM 0a30BOM HayKW XHMHH Ha
OIIPECIIEHHOM JTale €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHUS OPHEHTUPOBAH HA OCBOCHHE OOYYaroIMMUCS
CHUCTEMBI TEPBOHAYAIBHBIX TIOHSITHM XWMHHM, OCHOB HEOPTraHWYECKOM XHUMHH M HEKOTOPBIX OTIEIbHBIX
3HAQUYMMBIX MOHATUA OPraHUYECKON XUMUH.

CrpykTypa coiepxaHusi Mporpammbl 0 XUMHUHM c(OpMHpOBaHA Ha OCHOBE CHUCTEMHOIO MOAXOAA K €€
n3ydeHuto. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI MIOHATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATUH O XUMHYecKoW peakuuu. OO0e O5THU CHUCTEMBl CTPYKTYPHO OpTraHU30BaHbI 110 MPUHIIUITY
MOCJIE/I0BATEIbHOTO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnyeckoro 3akona JI. . MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBS3H;

— MpECTaBICHUHN 00 AMEKTPOTUTHUECKON TUCCOLUAIINN BEIIECTB B paCTBOPAX.

Teopernyeckrue 3HaAHUS PACCMAaTPUBAIOTCS HA OCHOBE AIMIMPUYECKU TMOITYYEHHBIX U OCMBICIEHHBIX
($akTOB, pa3BUBAIOTCS MOCIENIOBATEIHFHO OT OJHOTO YPOBHS K JIPYTOMY, BBIMONHSIS (YHKIHU OOBSCHEHHUS U
IPOrHO3UPOBAHMSI CBOMCTB, CTPOCHUS M BO3MOXKHOCTEHN MPAKTUUYECKOTO IPUMEHEHUS U MOIy4YEeHUs U3ydaeMbIX
BEILIECTB.

OcBoeHne mnporpaMmbl MO XHMHUU CHOCOOCTBYeT (OPMHPOBAHHIO NPEJACTABICHUS O XHUMHUYECKOU
COCTaBJISIIOIIECH HAy4HOM KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOM MNPUPOIbI, LEHHOCTHOTO OTHOILIEHHUS K
HAay4YHOMY 3HAaHUIO U METOJaM IO3HaHus B Hayke. M3ydeHre XMMUU MPOUCXOAUT C MPUBJICUEHUEM 3HAHUN U3



paHee M3y4deHHBIX Yy4eOHBIX mnpeameToB: «Okpyxkawomuii mup», «buomorus. 5—7 xmaccel» u «®Puszmka. 7
KIIacey.

[Ipy W3ydyeHHH XMMHHU TPOUCXOOUT (HOpMHUpPOBAHME 3HAHWN OCHOB XMMHUYECKOW HAyKdM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOM NEsATETHHOCTH YEOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOIl KYNIBTYpBL. 3a7ada y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKUX 3HAHUNH —
BOXKHEHIINX (AKTOB, TIOHATHHA, 3aKOHOB U TEOPETHUYECKUX MOJOKEHUH, JOCTYHHBIX 0000IIeHni
MHUPOBO33PEHYECKOTO XapaKTepa, A3blKa HAyKH, B MPUOOIICHUH K HAYYHBIM METOJaM MO3HAHUS IPU U3y4YEeHUU
BEIICCTB M XUMHUYECKHUX PEAKINi, B POPMUPOBAHUU U PA3BUTHH MO3HABATEIILHBIX YMCHHUI M UX TPUMECHCHUU B
yueOHO-TI03HABATENIbHOM U y4eOHO-HCCIeI0BaTeNIbCKOM  /1eATEeIbHOCTH, OCBOCHHMM TMpaBui 0e30MacHOro
0OpalIeHus C BEUIECTBAMHU B TIOBCEIHEBHON KHU3HH.

[Ipu u3yuyeHun XMMUU Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus BaKHOE 3HAYE€HHE MPUOOPENIN TaKue
eI, KaK:

— (¢opMupOBaHHE HWHTEIUIEKTYyalbHO pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30OBaHHUIO,
COTPYIHUYECTBY, CaMOCTOATEIbHOMY MPHUHITUIO pEIIeHUH, CIOCOOHONW ananTHUpOBaTbcsi K  OBICTPO
MEHSFOLTUMCS YCIIOBUSIM KU3HU;

— HaIpaBJICHHOCTh OOYYEHHs Ha CHUCTEMATH4YEeCKOe MPHOOIIEHHE OOYYaromMXCS K CaMOCTOSTEIbHON
MO3HABATEIbHONW [NIEATENbHOCTH, HAyYHBIM METOAAM IO3HAaHUA, (POPMUPYIOIIUM MOTHBALMIO M DPa3BUTHE
CIIOCOOHOCTEH K XUMMHU;

— oOecrieueHUe YCIIOBUM, CIOCOOCTBYIONIMX MPUOOPETCHHUIO OOYYAIOIIMMHUCS OIBITa Pa3HOOOpa3HOM
NESTENIbHOCTH, IO3HAHUS M CaMOMO3HAHMSI, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIINX
YHHBEPCAIbHOE 3HAUCHHE ISl Pa3IIMYHBIX BHIOB JIESITEIHLHOCTH;

— bopmupoBanme o01Iel PYHKIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIC YMEHUI
OOBSICHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOLIET0 MHUPA, UCIOJb3Yys 3HAHUS U OIBIT, OJTYYECHHbIE IPU U3yUCHUH
XUMUH, IPUMEHSITH UX TPU PEIICHUH MPOOJIEM B TTOBCETHEBHOM JKU3HU U TPYIOBOM JCSITEIHLHOCTH,

— (opmupoBaHHe y 00yYaAOIUXCS TYMAHHCTUYCCKUX OTHOIICHHUN, MOHUMAHHS IIEHHOCTH XUMHUYECKUX
3HaHUW A BBIPAOOTKU SKOJIOTUYECKU IIeIeCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOW JEATEIbHOCTH B
HEJSIX COXPaHEHHsI CBOETO 30POBBS M OKPYKAIOIIEH IPUPOITHON CPEIbI;

— pa3BUTHE MOTHBALUHU K O0Y4EHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHUS OOIIEYEIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIIS M HApPaBICHHOCTU
JaNbHENUIIEro 00yueHusl.

OO1ee 4ncino 4acoB, OTBEAEHHBIX Ul M3YYEHHUS XMMHUU Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMA,
coctasisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heziento), B 9 kiacce — 68 yacoB (2 yaca B HEZIETIO).



COIJEP)KAHUE OBYYEHMUAA

8 KITIACC

IlepBoHaYabHBbIE XUMHYECKUE IOHATHUS

[Ipenmer xumuu. Ponap XuMuM B KM3HM 4eloBeka. XUMHUS B CUCTeMe HayK. Terna M Bewiecrtsa.
®du3nyuecKue CBOMCTBA BEUIECTB. ArperatHoe coctosinue BeulecTs. [loHsATHE 0 MeToAaxX MO3HAHUS B XUMHH.
Yucrele BemecTBa u cMecH. CriocoObl pa3ieieHus cMecen.

ATOMBI M MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHUYECKHX 3ieMeHTOB. IIpocTeie u
CJIOHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckasi opMmyna. BaJleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemiecTtB. OtTHocuTenbHas aromMHas Macca. OTHocUTENbHas MOJEKyaspHas wmacca. MaccoBas 1o
XUMHUYECKOTO 3JIEMEHTA B COCMHEHUHU.

KomnuectBo BemectBa. Mounb. MomsipHass Macca. B3auMocCBsI3p  KOM4YeCcTBa, MacChl M 4HCIIa
CTPYKTYPHBIX €IMHUI] BemiecTBa. PacuéTel mo GpopmysaM XUMHYECKUX COCTUHCHHIA.

Pu3nuecKrue U XUMUUYECKHUE ABJICHUS. XUMUYECKas peakus U €€ IPU3HAKU. 3aKOH COXPaHEHUsI MaCChl
BelIeCTB. XHWMHUYECKHe YypaBHeHHs. Kitaccupukanus XUMHYECKHX PEaKIui (COSAMHEHUS, Pa3JIOKCHUS,
3aMeIleHusI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MMOCYNOH, MpaBmwjiaMu pabOThl B JIAOOpaTopuu ¥ NMpuéMaMu OOpaIICHUS C
1abopaTopHbIM 00OpYIOBAaHUEM, M3y4yeHUE M ONMHCaHue (PU3MUECKHX CBOWCTB OOpa3lloB HEOPraHUYECKUX
BelIECTB, HaOmoAeHNEe (pu3ndyeckux (IJIaBJICHUE BOCKA, TasHUE JIbJla, paCTUpPaHUE caxapa B CTYIKE, KUTICHUE
U KOHJCHCAILIUS BOJBI) M XUMHUYECKHUX (TOpEHHE CBEYH, MPOKATMBAHUE MEIHOMN MPOBOJIOKH, B3aUMOJICHCTBUE
Mella ¢ KHUCIOTOM) sBJIeHUM, HAOMIOJEHHE M ONMCAHHE IPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuit
(paznoxeHue caxapa, B3aUMOJICHCTBHE CEPHOU KUCIIOTHI C XJIOPUAOM Oapus, pa3iokKeHue THIPOKCUIa MEIU
(1) mpu HarpeBaHuHU, B3aUMOJICHCTBHIE JKene3a ¢ pactBopoM cosd Meau (1), uzyuenne crnocoboB paseneHus
CMecel: C MOMOIIbI0 MarHuTa, (GUIBTPOBaHME, BBIMAPUBAHUE, AUCTUIUISINS, XpoMmaTorpadus, IpoBeaeHue
OYMCTKH TOBAPEHHOM COJM, HAOIIOCHUE M OMMCAHHUE PE3YyJIBTATOB MPOBEACHUS ONBITA, WITIOCTPUPYIOIIETO
3aKOH COXpPaHEHHS MACChl, CO3JaHNe MOJIeNIel MOJIEKYI (IIapOCTEPIKHEBBIX).

Ba:kHejinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucinopong — anemeHT u mpocroe BemectBo. HaxoxneHnue
KHCIIOpoJa B TpHUpoJe, PU3NICCKUE U XMUMHUYECKHE CBOHCTBa (peakumu ropenwms). Okcunsl. [IpumeHnenue
kucnopoaa. CrocoObl MOMY4YeHHs KUCIOPOAA B JIa0OpaTOpUU U MPOMBIIIIIEHHOCTU. KpyroBopoT kuciopoaa B
npupozae. O30H — aJUIOTPOITHA MOAU(PHUKAIINS KUCIOPOIa.

TennoBoit >PPeKT XUMUYECKONH peaKIMi, TEPMOXUMUYECKHUE YpaBHEHUS, 9K30- U DHAOTCPMHUYECKUE
peakuuu. TorumBo: yronb W MeTaH. 3arps3HEHHE BO3yXa, YCUJIEHHE MapHUKOBOTO 3¢ (¢eKTa, pazpylieHHe
030HOBOTO CJIOS.

Bonopon — snemeHT u mpocroe BemiecTBo. HaxoxaeHue Bogopona B IpHpone, (U3MUECKHE U
XUMHYECKHE CBONCTBA, IPUMEHEHHE, CIOCOOBI MoNyueHusi. KucioTel u comm.

MounsipHblit 006EM Tra30B. PacuéThl Mo XUMUUYECKUM YPaBHEHHSIM.

®dusnueckue cBoicTBa BoAbl. Bojma kak pactBoputens. PactBopsl. HachllieHHbIE M HEHACHIILIEHHbIE
pactBopbl. PacTBOpMMOCTH BellecTB B BoAe. MaccoBasi 0Jisl BEIIECTBA B PaCTBOpPE. XUMHUYECKUE CBOMCTBA
Bozbl. OcHoBaHMs. Poib pacTBOPOB B MpUpoJAe M B JKU3HU 4YeloBeKa. KpyroBopoT BoOAbl B NpHUPOIE.
3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OYUCTKA TPUPOIAHBIX BO/I.

Knaccudukarus Heoprannueckux coeannennid. Oxcuapl. Knaccudukaius oKkCHAOB: coneodpasyrolme
(OCHOBHBIE, KHCJIOTHBIE, aM(OTepHbIe) U HeconeoOpasyromue. Homenknarypa okcumoB. Dusznyueckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [lonmyueHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHW: MIETOYM W HEPACTBOPUMBIE OCHOBaHMs. HomeHkiarypa
OCHOBaHMM. PU3NYECKUE U XUMUUECKHUE CBOMCTBA OCHOBaHUU. [lonydeHre 0CHOBaHMIA.

Kucnotel. Knaccudukanuus kucnor. Homenknarypa kucinor. dusmueckue M XMMUYECKHE CBOMCTBa
kucnot. Psan aktuBHOCTH MetaiutioB H. H. bekerosa. [lonyuenue kucnor.

Comu. Homenknarypa conei. @u3nueckue 1 XMMUYECKHE CBOMCTBA cosel. [lonmydyenue comnent.

I'eneTnueckas CBSI3b MEXy KJIacCaMH HEOPTaHUYECKUX COETMHEHUMH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeeNieHue COMAep)KaHUs KHUCIOpoJa B BO3AyXe, IONyYeHHe, cobupaHue,
pacro3HaBaHHE U M3y4YeHHE CBOMCTB KHCIOpOJa, HAaOMIOACHHE B3aUMOJEUCTBUS BEIIECTB C KUCIOPOAOM U



yCIIOBUSL BO3HUKHOBEHMSI W TpPEKpalleHHs TropeHus (mokapa), O3HaKOMJIEHHE C 00pa3llaMd OKCHIIOB H
OMHMCAaHUE MX CBOWCTB, MOJYYCHHE, COOMpaHUEe, pACIIO3HABAHKNE W HM3Y4YCHHE CBOWCTB BOJIOpONa (TOPEHHE),
B3auMojielicTBie Bomopoga ¢ okcuaoM wmenu (Il)  (BO3MOXHO HCIONB30BaHUE BHACOMATEPHUATIOB),
HaOIIoIeHne 00pa3IOB BEIIECTB KOIMYECTBOM | MOJb, HCCIeIOBaHHE 0COOCHHOCTEH PaCTBOPEHHUSI BEIIECTB C
pPa3IMYHON pacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM J10JIeM pacTBOPEHHOTO
BEIIECTBA, B3aWMOJCHCTBHME BOABI C METaNIaMH (HaTpueM M KajblieM) (BO3MOXKHO HCIOJIb30BAHKE
BUJICOMATEpPHUANIOB), HCCIEI0BaHUE O0pPa3Il0B HEOPraHMUECKUX BEIIECTB PA3IUYHBIX KIJIACCOB, HAOIIOJCHUE
M3MEHEHUS! OKPACKH MHIMKATOPOB B PACTBOpPAX KUCIOT U LIEIOYEH, U3yUeHHUE B3aMMOJEHCTBUS OKCHIa MEIU
(I ¢ pacTtBOpOM CepHO#l KHCJIOTBI, KHCJIOT C METalJlaMd, pEaKiMid HEWTpaIu3alluy, MOIyUYCHHE
HEpPaCTBOPUMBIX OCHOBAaHMH, BBITECHEHHE OJHOTO MeETaJyla JAPYTMM M3 pPacTBOpa COJIM, pEIICHUE
SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHelne Ki1acchl HEOPraHUYeCKUX COCAMHEHUI.

Hepuonnyecknii 3akoH u Ilepuonunyeckass cucrema xummuuyeckux iemMenTos /[, U. Menaeneesa.
Crtpoenne aroMoB. XuMu4eckas ¢B3b. OKNCINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUA

[TepBble MOMBITKU KJIACCU(UKALIMKA XUMUYSCKUX JIEeMEHTOB. [ToHITHE O TpyIIax CXOMHBIX 3JIEMEHTOB
(LIeIOYHbIe U IIEIOYHO3EMENIbHbIE METAJIbl, TaJIOreHbl, MHEPTHBIE Ta3bl). DIIEMEHThI, KOTOpble 00pa3yroT
amM(pOTepHBIC OKCHUJIBI M THAPOKCH/IBI.

Ilepuognyeckuit 3akoH. Ilepuommueckas cucrema xumuueckux saeMeHToB JI. WM. Menneneena.
Kopotkonepruonnast 1 amuHHOnepuoanas Gopmsl Ilepuognueckoit cucteMbl XUMUYecKux ameMeHToB [I. .
Menpneneesa. Ilepuoast u rpynmbl. @U3NYECKHl CMBICT NOPAIKOBOIO HOMEPA, HOMEPOB IEPUOIA U T'PYIIIBI
3JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX siiep. M3otonbl. DnekTponsl. CTpOeHUE 3IEKTPOHHBIX 000JI0UYEK
aToMoB nepBbIX 20 xumuyeckux 3eMeHToB Ilepuoandeckoit cucremsl . 1. MenneneeBa. XapakTepucTuka
XAMHYECKOTO AJIEMEHTA I10 €ro nojoxeHuto B Ilepuonnueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs pajJdyca arOMOB XUMHUYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIAM U IEPUOIaM.

3nauenue [lepuonnueckoro 3akoHa u lleprnoguueckoil CUCTEMbI XUMHUECKUX AJIEMEHTOB JIJISl Pa3BUTHUS
Hayku ¥ npaktuku. Jl. . MenzaeneeB — y4€HbIN U IpaKJaHUH.

Xumuyeckasi cBsizb. KoBaneHTHast (TONSipHAs W HEMOJSPHAs) CBA3b. OIEKTPOOTPULIATEILHOCTD
XUMHUYECKHUX 31eMeHTOB. lOHHAs CBSI3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. I[lpouecchl OKUCIEHHS WU
BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

W3y4eHHEe OO0pa3lloB BEIIECTB METAJIOB M HEMETAJUIOB, B3aMMOJICHCTBHUE THAPOKCHIA ITMHKA C
pacTBOpaMM KHCJIOT UM LIEJNOY€i, IPOBEIEHUE OIBITOB, WUIIOCTPUPYIOIINX HIPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTEIILHBIX peaKIuil (TOpeHHe, peakiny Pa3IoKeHUsI, COSTUHEHUS).

Mesicnpeomemnmnbnie cea3u

Peanuzanus MeXnpenMETHBIX CBSI3€M MPU U3YYCHMH XUMHUU B 8 KJIAacCe€ OCYIIECTBISETCA 4Yepe3
HCTIONb30BaHME KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHITHIA, TaK U MOHATHH, SIBISIOMIUXCS CUCTEMHBIMH IS
OTJIETTFHBIX MPEJMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBbIC TMOHATHUS: Hay4yHbIH (DaKT, TUTIOTE3a, TEOpUs, 3aKOH, aHAJINU3, CHHTE3,
KJIaccu(ukaius, TEpPUOANYHOCTb, HAOMIOACHUE, HKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEpPEHUE, MOJIEIb,
SBJICHHE.

®dusnka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH], HU30TOMBI, PaTUOAKTUBHOCTD,
MOJIEKy/Ia, SJEKTPUUYECKH 3apsji, BEIIeCTBO, Teno, O0BEM, arperaTHOe COCTOSHUE BEIIeCTBa, Tras,
bu3HYeCKre BETUINHBI, SAUHUIIEI H3MEPEHUS, KOCMOC, TIJIaHETHI, 3BE3/bI, COJTHIIE.

buonorus: porocunres, apixanue, 6nocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPAIBI, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOIIAeMbIe, TOTUIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHUYeCKas peakuus

Ilepuognueckuit 3akoH. Ilepuogmueckas cucrema xumuueckux saeMeHToB JI. WM. Menneneesa.
Crtpoenne aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOOB,
KaJIMs, KaJbLUS U UX COCIMHEHUN B COOTBETCTBUHU C IOJOKEHHUEM 3JIEMEHTOB B Ilepuoanyeckon cucreme u
CTPOEHHUEM UX aTOMOB.



CrpoeHue BemecTBa: BHIbl XMMHYECKOW CBSA3H. THIIBI KPHUCTAUIMYECKHX PEHIETOK, 3aBUCUMOCTH
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKON CBA3H.

Knaccupukanuss ¥ HOMEHKIaTypa HEOPraHMYECKHMX BELIECTB. XHMHYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCS K Pa3IMYHbIM KJlacCaM HEOPraHWMYECKUX COECIUHEHWMM, T€HETHYECKasl CBSI3b HEOPraHUYECKUX
BELICCTB.

Knaccugukanuss XaMHUECKUX PEaKIiid Mo pa3IMyHbIM IMPU3HAKAM (110 YUCIY U COCTaBY YYaCTBYIOIIMX
B pEaKIUH BEILECTB, 0 TEIUIOBOMY 3(P(EKTY, 10 U3MEHEHHUIO CTENIEHEH OKUCIECHUS XUMHUYECKUX 3JIEMEHTOB,
no 0o0paTMMOCTH, MO YYAaCTHIO KaTajau3aropa). ODK30- M SHIOTEPMHUYECKUE PEAKIHUU, TEPMOXUMHUYECKHE
YPaBHEHHS.

[TonsiTHe 0 ckOpocTH XMUMHYECKO peakiuu. [loHsTHE 00 00OpaTMMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusax. lloHATHE O TOMOIrEHHBIX M TeTeporeHHBIXx peakuusax. [lomsatue o karamuse. Ilomsatue o
XUMHYECKOM paBHOBecHM. DakTOpbl, BIUAIOLIME HA CKOPOCTh XUMHUYECKOH pEaKkUUU U IOJOXKEHHE
XUMHYECKOTO PaBHOBECHSL.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBHUTEIbHOU peakuuu. COCTaBICHHE YpPAaBHEHUN OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX DEAKLUHN C
UCTIOJIb30BaHMEM METO/1a 3JIEKTPOHHOTO OaaHca.

Teopus 2MEKTPOIIUTUYECKON AUCCOLUALMM. OJIEKTPOJIUTBHI M HEDIEKTPONMUTHL. KaTrnoHsl, aHMOHBI.
MexaHu3M JIUCCOLMALIMU BELIECTB C Pa3jIMYHbIMM BUJAMH XUMHUYECKOW cBsi3u. CTeneHb AUCCOLUALUHU.
CuiibHBIC U CJ1a0bIE STIEKTPOJIUTHI.

Peakiuu noHHOro ooMeHa. YciaoBUs HMPOTEKAHUS PEaKIMi MOHHOrO 0OMeHa, MOJIHbIE U COKpaIEHHBIE
VMOHHbIE ypaBHEHUs peakuuil. CBoMCTBa KHUCIIOT, OCHOBAaHMUN U cOJed B CBETE IMpPEICTaBICHUM 00
AIEKTPOJIUTUYECKON nucconnannu. KauecTBeHHble peakiiuu Ha HOHBL. [ToHATHE O rMApOIN3E conel.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME C MOJEISAMH KPUCTAIIMYECKUX PEIIETOK HEOPraHWYECKHX BEUIECTB — METAJLUIOB U
HeMeTauioB (rpaduTa W anMasa), CIOKHBIX BEIIECTB (XJOpHIA HATPHA), HCCIEIOBAaHHE 3aBHCHUMOCTH
CKOPOCTH XMMHYECKOW peakiK OT BO3IEHCTBUS pa3IMYHbIX (GaKTOPOB, UCCIEIOBAHUE AIEKTPOIPOBOAHOCTH
PacTBOPOB BEIIECTB, MPOLECCa AUCCOLUALMN KUCIIOT, LIejloueil U coyiel (BO3MOXHO MCIIOJIb30BAHUE BHJIEO
MarepuaioB), MPOBEJEHUE ONBITOB, WUIIOCTPUPYIOIIMX HPU3HAKU IMPOTEKAHUs peaklUil MOHHOro oOMeHa
(oOpa3oBanme ocanka, BBIIEICHUE Ta3a, 0Opa30BaHUE BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PeakLUil (TOpeHue, peakliuu pas3siokKeH!s, COSJUHEHNs ), paclio3HaBaHUe
HEOPraHMYECKUX BELIECTB C MOMOULIbI0 KAYECTBEHHBIX PEAKIMi Ha HOHBI, PEHIEHHE SKCIIEPUMEHTAIbHBIX
3a/1ad.

HemeTaJuibl M MX cOeJUHEHUS

OOmast xapakTepucTHKa TajJoreHoB. (OCOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTEpHbIE CTENeHU
okucienusa. CtpoeHre U (pU3NUYECKUe CBOMCTBA MPOCTHIX BEIECTB — rajOreHOB. XMMUYECKUE CBOICTBA Ha
npuMepe XxJiopa (B3aMMOJCICTBHE C MeTalslaMH, HeMeTajulaMu, Mienodamu). XiopoBopopon. ComnsHas
KHCJIOTa, XUMUYECKUE CBOMCTBA, MOJTy4YeHHE, IpUuMeHeHue. JleficTBre XJjiopa U XJIOPOBOAOPOAAa HAa OPraHU3M
yesloBeka. BaxxHelnme XJI0puabl M UX HAXOXKIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka snemMeHToB VIA-rpymnmbl. OcCoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTE€pPHBIC
crernieHu okucieHus. CTpoeHue M (QU3MUECKHe CBOMCTBA MPOCTBIX BELIECTB — KUCIOPOJAa M CEpBHI.
AmnoTponHbsle MOAU(UKAIMU KUCIOPOAa U cepbl. XUMHUECKHe cBOMCTBa cepbl. CepoBOIOpPO, CTPOECHHE,
¢u3nyeckue M XUMHUYECKue cBoicTBa. OKCUIBI cepbl KakK MPEICTaBUTENN KHCIOTHBIX OKcuIoB. CepHas
KHCIIOTa, (U3WYecKrue U XUMHUYECKHe CBoMcTBa (OOIIME Kak TIPENCTAaBUTENs Kilacca KHCIOT U
cneunduyeckre). XuMHUECKHE peakluy, JexkKallie B OCHOBE MPOMBIIIJIEHHOTO croco0a Moy4yeHHus: CepHOH
kucnothl. [Ipumenenue ceproil kucinotel. Coau CEpHOIl KUCIOTHI, KaYeCTBEHHAs] PeaKIis Ha Cyiab(haT-HoH.
Haxoxnenue cepsl M €€ COeAMHEHHMH B Ipupone. XHMMHUECKOE 3arps3HEHUE OKPYKAlOIIEH Cpelsl
COCIUHEHUSIMU Ccepbl (KUCIOTHBIE JOXIW, 3arps3HEHHE BO3[AyXa M  BOAOEMOB), CIOCOOBI €ro
IIPEIOTBPAILICHHUS.

OO6mas xapakrepuctuka MeMeHToB VA-rpynmnbl. OcoOCHHOCTH CTPOCHHsI aTOMOB, XapaKTEpHBIC
CTETEeHU OKHCICHUA. A30T, paclpoCcTpaHeHHe B Ipupoe, GU3ndeckre U XMMUYecKue cBoicTBa. Kpyrosopor
azoTa B mpupone. AMMHaK, ero (u3NYecKue W XUMHYECKHe CBOWCTBa, MoiydyeHue W npumeneHue. Comnu
aMMOHUS, MX (U3MUECKHe W XUMHYECKHE CBOWCTBa, NMpuMeHeHHe. KauecTBeHHas peakiusi Ha HOHBI
aMMOHHMs. A30THas Kucjora, €€ TnoiaydyeHue, (u3MUecKrue U XUMUYeCcKue CcBoHcTBa (oOmue Kak
IpeACTaBUTENs Kiacca KUCIOT U cnenrpudeckue). Vcronb3oBaHue HUTPATOB U COJIE aMMOHHUS B KayecTBe
MUHEPAJIBHBIX ynoOpeHuil. XHUMHYECKOE 3arps3HEHHE OKpY)Kalolled Cpelbl COEIUHEHUSIMH a30Ta



(KUCTIOTHBIE JOXIH, 3arps3HEHHE BO3MyXa, MOYBBI U BOAoEéMOB). Docdop, amroTpornHbie MomudHUKaIUN
docdopa, puznyeckue u xummuueckue cpoiictsa. Oxeun pocdopa (V) u dhocdopnas kucnora, GpuznvecKue u
XMMHYECKHUE CBOMCTBA, onyueHue. Mcnonp3oBanue pocdaros B KaueCTBE MUHEPAIbHBIX YIOOPEHUH.

OO6mas xapaktepuctuka 31eMeHToB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
CTENEHU OKHUCIICHUs. YIIEpo[, aNIOTPOIIHbIe MOAM(UKALMM, paclpoCTpaHeHUue B Ipupone, pusnueckue u
XUMHYeCcKHe cBorcTBa. Ancopouus. KpyroBopot yriepona B mpupose. OKCHIbl yrinepoaa, ux (Gu3ndecKue u
XMMHUYECKHE CBOICTBA, ACWCTBUE HA JKUBBIC OPraHU3MBI, IOJYYEHHE U IPUMEHEHHE. DKOJIOTMYECKHe
poOJIeMBbl, CBsI3aHHBIE ¢ OKcuAoM yriepoaa (1V), rumores3a r100anbHOr0 MOTEIUICHHS KIIMMAaTa, TapHUKOBBIHA
3G dexT. YroapHas KUCIOTa U €€ colld, X (GU3NYECKHe U XUMUYECKHUE CBOICTBA, MTOJyYEHNE U NIPUMEHEHHE.
KauecTBennas peakiusi Ha KapOoHar-uoHbl. Vcmonmp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJIEHHOCTH U CEJICKOM XO35HCTBE.

[lepBoHauanbHBIC MOHATHA 00 OPraHUYECKHX BEIECTBAX KaK O COCJUHEHHUSAX yriepona (MeTaH, TaH,
9THUJIEH, alleTWIIEH, 3TaHOJ, MIULEPUH, YKCYCHas KUCIIOTa). [IpupoiHble HCTOUHUKHU YITIEBOAOPOIOB (YroJb,
NPUPOAHBIA ra3, He(Th), MPOAYKTH UX mnepepaboTku (OEH3WH), WX pOJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsATHE O OMONOrMYECKH BaXKHBIX BEILECTBAaX: )KUpax, Oelkax, yIIeBoJax — U UX POJH B )KM3HM YEJIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCTUHEHUM.

KpemHuii, ero ¢usumyeckue M XUMHUYECKHE CBOICTBa, mHoiydeHue U npumeHeHue. CoequHeHUs
KpemHusi B npupoze. OOmue npeacrasienus o0 okcuae kpemuus (1V) u kpemuueBoit kucnore. CHIMKATEHI,
UX HCIIOJIb30BAHKE B OBITY, B IPOMBILIUIEHHOCTH. BakHelne cTpouTenbHble MaTepUalibl: KEpaMuKa, CTEKJIO,
LEMEHT, OeToH, >xene300eToH. [Ipobimembl 0e30MacHOro HCHOIb30BAHUS CTPOUTEIBHBIX MAaTepuaoB B
IIOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

u3yuyeHue o0pa3lloB HEOPraHWYECKUX BELIECTB, CBOMCTB COJISHOM  KHCIOTHI, IPOBEICHUE
KAQuUeCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAONIIOAEHUE NPU3HAKOB MX MPOTEKaHMs, OIBITHI, OTPAKAIOIINE
¢usznueckue M XUMHUYECKHE CBOMCTBAa TaJOr€HOB M MX COEIMHEHUN (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), O3HAKOMJIEHHE C 00pa3LiaMH XJIOpUIOB (TaJOreHUA0B), O3HAKOMIIEHHE ¢ 00pa3liaMu cepbl
U e€ COEOUHEHUSIMH (BO3MOXKHO HCIOJIb30BaHHME BMJIEOMATEpUAJIOB), HAOIOAEHUE Mpolecca OOyIiIMBaHUs
caxapa IOA JEWCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOThI, M3y4eHHE XHUMHUYECKHUX CBOMCTB
pa30aBIeHHON CEpPHOM KHCIOTHI, TPOBEICHHE KAa4eCTBEHHOW peaknuu Ha Ccynb(aT-woH W HaOIroneHHe
IpU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PM3MYECKMMHU CBOMCTBaMHU a30Ta, (ocdopa U UX COeTUHEHUH
(BO3MOXHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB), 00pa3liaMi a30THHIX U (OChHOPHBIX yIOOpeHHH, TOTyYeHHE,
coOMpaHue, paclo3HaBaHME M HM3Y4YE€HUE CBOWCTB aMMHakKa, MPOBEACHHE KAaueCTBEHHBIX pEaKUUil Ha WOH
aMMOHUS U (ochaT-uOH U HM3y4YEHHE IMPU3HAKOB HUX MPOTEKaHMsI, B3aMMOJAEWCTBHE KOHIIEHTPUPOBAHHOM
a30THOM KHCJIOTBI C MeAbI0 (BO3MOXKHO MCIIOJb30BAHME BHJIEOMATEpPHAIIOB), M3Y4YE€HUE Mojenel
KPUCTAJUTMYECKUX PEMIETOK aiiMasza, rpadura, (QyiepeHa, O3HAKOMJIEHHE C TPOIIECCOM aJcopOLuu
pPAcTBOPEHHBIX BEIIECTB AKTUBHUPOBAaHHBIM YINIEM M YCTPOMCTBOM HpPOTHBOIasa, MOJy4Ye€HHUE, COOMpaHHe,
pacro3HaBaHHE U M3y4YEHHE CBOMCTB YINIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHbBIX peakluil Ha KapOoHaT U
CHWJIMKAaT-UOHBl M HW3YyYEHUE IPU3HAKOB MX NPOTEKaHWs, O3HAKOMJICHHE C TNPOAYKLUMEH CHIMKATHON
IPOMBILUIEHHOCTH, pEIIeHNE OHKCIEPUMEHTANbHbIX 3a7ad 1o TeMe «BaxHeilline HeMeTalibl U HX
COECIUHEHUS.

MeTaibl M UX COeIMHEHUS

OOmast XapakTepuCTHKa XHMHYECKHMX OHJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM MX IOJOXKEHHUS B
[Tepuonuueckoit cucteme xumuueckux snemeHtoB J[. M. MenpaeneeBa u crpoeHust aromoB. CTpoeHue
MeTaJuioB. MeTanuueckas CBA3b M METaUINYECKash KPUCTAIUIMUECKAs PEIIETKA. DJIEKTPOXUMHYECKUMN Psij
HanpsokeHUil MmetaisioB. du3nueckre M XMMUYECKHe CcBoiicTBa MeTayuioB. OOmiue crnocoObl MOTy4YeHUs
MmeTajuioB. [IoHSATHE O KOPPO3MH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBbl (cTajib,
YYyT'yH, AIOPATIOMUHUHN, OpOH3a) U MX MPUMEHEHUE B OBITY U MPOMBIIIEHHOCTH.

[Ilenounsle Metamnel: nonoxeHue B Ilepuonnmueckoil cucreme xumuueckux dneMmeHtoB . .
MenpeneeBa, CTpOEHHE MX aTOMOB, HaxokKJeHHE B mpupone. Pusznyeckue U XMMUYECKUE CBOWCTBA (Ha
npuMepe HaTpust U Kaiusi). OKCUABI U TUAPOKCUIBI HaTpUs U Kanus. [IpuMeHeHne Me0YHbIX METaJIIOB U UX
COETUHEHUN.

[IlenouHo3eMenbHBIE METAIBI MarHuii M Kainpluil: mnonoxeHue B llepuommyeckol cucreme
xumudeckux smemeHToB [I. . MenpgeneeBa, cTpoeHHE UX aTOMOB, HaXOXJIEHHUE B mpupojae. OPuzndeckue u
XMMHUYECKUE CBOICTBa MarHusi M Kajblius. BakHeimme coenmHeHHs KaiablMs (OKCUI, THJIPOKCHJ, COJH).
KécTkocTh BOJIBI U CLTOCOOBI €€ yCTpaHEHHUS.



Amomunnii: nonoxenue B Ilepuogmyeckoirn cucteMe xumuyeckux snemeHToB [[. M. Menpaeneesa,
CTpPOEHHUE aroMa, HaxoXJeHue B npupoae. Pu3ndeckne U XUMUIECKHUE CBOMCTBA alfOMUHUA. AM(OTEpHBIE
CBOMCTBA OKCUJA U THIPOKCH/IA aTFOMUHMS.

Keneso: nonoxenue B [lepuoanueckoii cucreme xumuueckux 3nemenToB 1. . Menneneea, ctpoenue
aToMa, HaxoxXJIeHue B rnpupoae. Gu3nueckue 1 XuMUYECKHe CBOMCTBA kene3a. OKCUAbl, THIPOKCUABI U COIU
xkenesa (1) u sxxenesa (111), ux cocras, cBoiCcTBa U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C o0Opas3llaMu METAJUIOB U CIUIABOB, HMX (U3NYECKUMHU CBOWCTBAMH, H3YYCHHE
pe3ynbTaTOB  KOPPO3UHM METAIOB  (BO3MOXKHO  HCIOJBb30BAaHHE BUIEOMATEpUANIOB), OCOOEHHOCTEH
B3aUMOJICUCTBHSI OKCHUJIA KaJbI[Us M HATPUS C BOAOM (BO3MOXKHO HCIIOJIB30BAaHHUE BHUEOMATEPUATIOB),
UCCJIEZIOBAHNE CBOMCTB KECTKOW BOJIBI, IIPOIIECCA TOPEHUS Kelle3a B KUCIopoae (BOZMOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB), TPU3HAKOB NMPOTEKAHUSI KAYECTBEHHBIX PEAKIIMII HA MOHBI: MarHusl, KajablUs, AJIFOMUHUS,
nuHKa, xenesa (1) u xeneza (1), megu (I1), HaGmronEeHNE W ONMUCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH
MOHAMHU HaTpusi, Kaius M Kaiablus (BO3MOXKHO HCIIOJIb30BAaHUE BHUJCOMATEPHANIOB), HCCIEIOBAHUE
aM(OTEepHBIX CBOMCTB T'MAPOKCUIA ATIOMUHUS U THJIPOKCHA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3aj1a4 I10
TeMme «BaxxHenre MeTaibl U UX COCTUHEHUS.

XuMHuS 4 OKpPYKAKIIAs cpena

BemectBa 1 mMarepuansl B MOBCEIHEBHOM >KM3HU 4YesOBeKa. be3omacHoe MCMOiIb30BaHUE BEUIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBast mOMOIIb TPU XUMHUYECKUX O0KOTaX U OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKPYXKAIOUIeH cpensl (MpeaenbHas MOMyCTHUMasi KOHIIGHTpAIUs BEIIEeCTB,
nanee — [1/1IK). Ponb xumMun B perieHuH 3K0JI0THUYECKUX ITPOOIIEM.

Xumuueckuii IKCnepumenm:

n3y4eHue o0pa3iioB MaTepPHAIOB (CTEKIIO, CIIABBI METAJUIOB, IMTOJIMMEPHBIC MAaTEPUATTBI).

Mexcnpeomemmnvle ceasu

Peanuzanus MeXnpenMETHBIX CBSI3€M IMPU M3YYCHHM XUMHUU B 9 Kiacce OCYIIECTBISIETCS dYepes
UCIIOJIb30BaHME KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, SIBISIOMIUXCS CUCTEMHBIMH AJIs
OTJIETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mue ecrecTBEeHHO-HAy4YHbIE MOHSATHUS: Hay4yHbIH (DaKT, TUNOTE3a, 3aKOH, TEOPHS, aHAJIU3, CHHTE3,
KJIacCHU(UKAIUs, TEPHOANIHOCTh, HAONIONEHUE, OSKCIICPUMEHT, MOJCIUPOBAHHUE, H3MEPEHUE, MOJICIb,
SBJICHUE, TAPHUKOBLII 3(h()EKT, TEXHOIOTHS, MaTepHAaIIbI.

®dusnka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, WM30TOMBI, PAIMOAKTUBHOCTb,
MOJIEKy/a, DIEKTPUUYECKUIN 3apsil, MPOBOAHUKH, MOTYIPOBOJHUKH, AUIIEKTPUKH, (OTORIEMEHT, BEUIECTBO,
Teno, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, PacTBOP, PACTBOPHUMOCTh, KPUCTAIITUYECKAs PEIIETKa,
CIUIaBbl, (DU3MYECKHE BEIMYUHBI, €IUHUIBI MU3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, TIIAHETHI, 3BE3MIBI,
Connue.

buonorus:  ¢dorocunres, napixanue, Ouochepa, OSKOCHUCTEMa, MHUHEpAIbHbIE  YIOOpEeHMUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIECTBRA.

['eorpacdus: armocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOJIBI, MOJIE3HBIE HCKOTIaeMble, TOTUIHBO,
BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3VYJIBTATbI OCBOEHHS ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMS MPOrPaMMbl OCHOBHOTO O0IEro oOpa3oBaHMs JOCTUrarOTCs B
xone OOydeHHs XMMHHM B €IUHCTBE Yy4eOHOW W BOCHUTATEIBHOW JEATENbHOCTH B COOTBETCTBUU C
TPaZULIMOHHBIMU POCCUICKUMHU COLUMOKYJIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMH, IIPUHATBIMA
B 001IeCTBE NMpaBWJIaMH M HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS
U COLMATU3AH 00Y4arOIUXCs.

JIn4HOCTHBIE PpE3YNBTaThl OTPAKAIOT TOTOBHOCTh OOY4YaIOIIMXCS PYKOBOACTBOBATbCSI CHUCTEMOM
IIO3UTUBHBIX LICHHOCTHBIX OPUEHTALMM U PACIIUPEHHUE OIbITA ACATEIbHOCTH HA €€ OCHOBE, B TOM YHCIIC B
YacTH:

1) naTpHOTHYECKOT0 BOCIUTAHUSA:

LIEHHOCTHOI'O OTHOILEHUS! K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIENIHIO,
IOHUMaHMs 3HAUYE€HUS XUMHUYECKOM HayKM B JKU3HU COBPEMEHHOIO OOIeCTBa, CIOCOOHOCTH BIAJETh
JIOCTOBEPHON MH(pOpPMAIIHEH O MEePEIOBhIX JOCTHIKEHUSIX U OTKPHITHSIX MHUPOBOW U OTEYCCTBCHHOW XUMUU,
3aMHTEPECOBAHHOCTH B Hay4HBIX 3HAHUAX 00 yCTpoMcTBE MHUpa U OOIIECTBA;

2) rpa;KIaHCKOr0 BOCITUTAHMS:

IIPEICTABICHAS O COLMAIBHBIX HOpPMax W IPaBUJIAaX MEXJIMYHOCTHBIX OTHOLICHHH B KOJUIEKTHBE,
KOMMYHHMKAaTHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, Y4eOHOUCCIIEN0BATENbCKOM, TBOPUECKOU U
JpPyTUX BUJAX JESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HOW COBMECTHOW JEATEIbHOCTH IPHU BBITOJHEHUU
y4eOHBIX, I[TO3HABATEJIbHBIX 3a/1a4, BBIIOJIHEHUHM XUMHUYECKUX HKCIEPUMEHTOB, CO3JIaHUU YUEOHBIX
IPOEKTOB, CTPEMJICHHsI K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOILM B Ipoliecce 3TOM yueOHOH NesTenbHOCTH,
TOTOBHOCTH OLICHMBAaTh CBOE IOBEACHHE M IOCTYNKM CBOMX TOBapHILIEH € MO3ULMUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS IIOCIEACTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHYECKOM peakluu, COOTBETCTBYIOLINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M COCTABJIAIOLIME OCHOBY JJIsi MOHUMAaHMs CYIIHOCTH Hay4HOM
KapTUHBl MHpa, IpPECTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS INPUPOJBI, B3aUMOCBA3SIX
YeJIoBEKa C MPUPOAHOM CPeAoi, O POIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO03HABaTeNbHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJYYEHNE HOBBIX 3HAaHUH 110 XUMHUH, HEOOXOIUMBIE /IS
00BsICHEHHsI HAOIIOIaeMBbIX IPOLIECCOB U SBJIEHUM, MO3HABAaTENIbHON, MH(MOPMAIMOHHON U YHMTATENIbCKOMI
KYIBTYpbl, B TOM YHCJ€ HAaBBIKOB CAaMOCTOATENBbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CHPAaBOYHOMH
JUTEPaATypOH, TOCTYITHBIMH TEXHUUECKUMH CPEICTBAaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

UHTEpeC K OOYy4eHUI0 U TIO3HAaHHWIO, JI0OO3HATEIbHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caM0ooOpa3oBaHMIO, TPOEKTHOW H  HCCIEAOBATEIBCKOM  JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHS 00y4eHUs B ajbHEUIIEM;

4) ¢popMHUPOBaHHUSI KYJIBTYPHI 310POBbS:

OCO3HAHME LIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 370pPOBbIO, YCTAaHOBKM Ha
3/I0pOBBIM  00pa3 ’KU3HHM, OCO3HAHUE IOCIEACTBUM M HENPUSATHE BPEIHBIX MPHUBBIYEK (yNOTpeOseHus
QJIKOTOJIsl, HAPKOTHKOB, KypeHHsI), HEOOXOIUMOCTU COOMIOACHMS MpaBuil 0€30MacHOCTH MpHU OOpalIeHUU ¢
XUMHYECKMMHU BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy1oBOro BoCUTAHUS:

MHTEpeC K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil u Tpyna pa3InyHOTO pojia, YBaXKEHHUE K TPyAy U
pe3ynbraram TPyAO0BOM 1€ATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMUH,
OCO3HAHHBIN BBHIOOP WHAMBHUAYAJIbHON TPAaeKTOPUM MPONOJKEHHS] O0Opa30BaHUS C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTM K XUMHHM, OOLIECTBEHHBIX HWHTEPECOB M IOTPEOHOCTEH, YCIEIIHOM
npodecCHOHAIbHON JIeATENbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHMH, TOTOBHOCTb aJalTUPOBATHCS B
npodeccuoHaNbHON Cpese;

6) 3KOJIOrHYeCKOro BOCIIMTAHUS:

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOLIEHHE K MPHUPOJAE KaK MCTOYHMKY >KM3HM Ha 3eMiie, OCHOBE e
CYLIECTBOBAHMSI, IMOHUMaHHE IIEHHOCTU 30pOBOro M Oe3omacHOro oOpasza >KU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3NYECKOMY U NCUXUYECKOMY 3/J0POBbIO, OCO3HAHNE LIEHHOCTH COOIIOICHUS



paBJI 0€30MaCHOT0 MOBEAEHUS PU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUSAX, YTPOXKAIOLIUX 310POBbIO
U KU3HU JTIONICH;

CIIOCOOHOCTH TMPUMEHATh 3HAHMS, NOJy4yaeMmble MPU HW3YYCHUH XHUMHUHU, [UIsI PEIIeHUs 3ajad,
CBA3AHHBIX C OKPYXKAlOLIEH IPUPOJHOW CpPENOM, A1 IOBBIIIECHUS YPOBHSA SKOJIOTMYECKOW KYJIBTYPBI,
OCO3HaHMSI TNIOOATBFHOTO XapaKTepa 3KOJIOIMYECKUX MpoOiieM U MyTel MX pelIeHUs MOCPEeICTBOM METOI0B
XUMHH, SKOJIOTUYECKOTO MBIILUIEHHSI, YMEHMSI PYKOBOJICTBOBATbCSA UM B IIO3HABATEIbHON, KOMMYHUKAaTHBHOMN
Y COLIMAJIbHOM MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocTtaBe meTanpeaMeTHBIX Pe3yNbTaTOB BBLACISAIOT 3HAYUMBbIE 17151 (POPMUPOBAHUS MUPOBO33PEHUS
oOuieHayyHble MOHATHS (3aKOH, TEOpHUs, NMPUHIUIN, TUNOTe3a, (aKT, CHCTeMa, MPOIEeCC, HKCIEPUMEHT M
JPYTo€.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX NMpeAMETaxX M MO3BOJISAIOT Ha OCHOBE
3HaHUW W3 3TUX MPeAMETOB (HOPMUPOBATH MPEJICTABICHHE O IEJIOCTHOW HAaydyHOW KapTHHE MHpa, U
YHHMBEpCajJbHble Yy4yeOHblE JEHCTBUS (IIO3HABaTEIbHbIE, KOMMYHUKAaTHUBHBIE, PETYISATUBHBIE), KOTOPBIE
obecrneunBalOT (HOPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO
y4eOHOI IesITeTbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YYeOHbIe AeilCTBUS

ba3zoBbie Jiornyeckue AeMCTBUA:

YMEHUS UCIONb30BaTh NPUEMBI JJOTUYECKOTO MBIILJIEHUS [IPU OCBOCHUHU 3HAHUWI: PaCKphIBATh CMbICI
XUMHUYECKUX MOHATHH (BBIAEIATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMU
MOHSITUSIMH ), UCTIONB30BaTh MOHATHUSA JUIs1 OOBSICHEHHSI OTAENBHBIX (DAKTOB U SIBICHUMN, BEIOUpPATh OCHOBAHUS
U KPUTEPUU IS KITACCH(PHUKAIINY XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKIUi, YCTaHABIMBATh IPUYNHHO-
CIIEICTBEHHBIC CBS3M MEXIYy OOBEKTaMU H3YYCHHs, CTPOUTH JIOTUYECKUE DPACCYKIACHHS (MHIYyKTHUBHBIE,
JIEIYKTUBHBIE, 110 aHAJIOTUH ), €JIaTh BHIBOJIbI U 3AKJIFOUECHMUS;

YMEHHME TPUMEHSATh B TMpOLEcce TMO3HAHUA TOHATUA (IIpeIMETHbIE U METalpeAMETHHIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIM, UCIIOJIB3YEMbIE B XUMUHU, ITPEOOPa30BbIBaTh MIMPOKO MPUMEHSIEMbIE B
XUMHUHM MOJICNIbHBIE MPEACTABICHUS — XUMHYECKHI 3HaK (CHMBOJI JJIEMEHTa), XUMHUueckas (opmyna u
ypaBHEHHE XMMMUYECKOM pPEaKIUUM — IpPU pELIEHUU Y4eOHO-IIO3HABATENIBbHBIX 3aJad, C Y4ETOM JTHUX
MOJICJIbHBIX MPEICTABICHUI BBISBIATH U XapaKTePU30BaTh CYIIECTBEHHBIEC MPU3HAKU N3y4aeMbIX 00BEKTOB —
XUMHYECKMX BEIIECTB M XMMMUYECKMX pEakLUMl, BbIABIATH OOLIME 3aKOHOMEPHOCTH, HPUUYUHHO-
CJIE/ICTBEHHbIE CBA3U U IPOTUBOPEUUS B U3yYAEMBbIX MPOLIECCAX U SIBICHUSIX.

basoBble uccienoBare/bCKue 1eHCTBHA:

YMEHHE MCIOJIb30BaTh IOCTABICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a TaKXKe B
KaueCcTBE OCHOBBI JJIs1 (HOPMUPOBAHUS THIIOTE3bI 110 MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHHUI;

nproOpeTeHne OnbITa M0 MJIaHUPOBAHUIO, OPTaHU3ALUHU U TPOBEIEHUIO YIEHHYECKHUX 3KCIIEPUMEHTOB,
YMEHHE HaOJIoAaTh 3a XOA0M MpOIecca, CaMOCTOSTEIbHO NMPOTHO3UPOBATh €0 Pe3yNbTaT, (OPMYIUPOBATH
00001IeHNsT M BBIBOJBI IO pe3ylbTaraM IPOBEAEHHOTO OIbITA, MCCIEIOBAHUS, COCTaBIATH OTYET O
npojenaHHon padore.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh U WHTEPIPETHUPOBATH MHPOPMALMIO PA3JIUYHBIX BUAOB U (POpM
MPEICTaBICHUSA, TMONy4aeMyl) U3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJISIpHAs JUTEpaTypa XHUMHUYECKOTO
coJiepXaHusl, CIpaBOYHbIe MOcOoOMs, pecypchl MHTepHeTa), KpUTHUECKH OIICHHBATh MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMALIUIO;

YMEHHME MPUMEHATh pa3jMyYHble METOAbl W 3allpoChl MpPH TIOWCKE U OTOOpe HHPOpMALUU H
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMUMBIX JJs BBIMOJIHEHUS YYEOHBIX M IIO3HABATENBHBIX 3a7a4
ONpefeNI€HHOTO0  TUMa, MNPUOOpPETeHHWe OombiTa B OOJIACTH  MCMOJNb30BaHMUS ~ MH(DOPMALMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTUM, OBJIAJICHUE KYIbTYpPOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX MOUCKOBBIX
CUCTEM, CaMOCTOSTEILHO BbIOUPATh ONTUMANIbHYIO ()OpMY MpeaAcTaBIeHUS HHPOPMALIMK U UIUTIOCTPUPOBATh
pelaeMble 3a/laud  HECIOKHBIMH CXEMaMH, JuarpaMmamu, JApyruMud ¢GopMamMu Trpapukd U HX
KOMOHWHAIIHSIMU,

YMEHHUE UCIOJIb30BaTh U aHAIM3MPOBATh B Mpolecce YUeOHOH M HCCIe0BATENbCKON NI TeNbHOCTH
MHGOPMAIIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOTO XO3sIiiCTBA M TpaHCIOpTAa Ha COCTOSHUE
OKPYKAIOLIEH PUPOIHOUN CPEJIBI.

KoMMmyHuKaTHBHBIE YHMBepcalbHble YueOHbIe 1eliCTBUS:



YMEHHUS 3a/1aBaTh BOMPOCHI (B Xone auajora U (Miu) IUCKYCCHM) TIO CYIIECTBY 00CYXIaeMOW TEMBI,
(bopMyIHpPOBATH CBOU MPEITI0KEHUS OTHOCUTEIHHO BBIITOJHEHUS IPEIJIOKESHHOM 3a/1a4H;

YMEHHSI TPEJCTaBISATh IOJyUYEHHBIE pE3YyJIbTaThl I103HABATENIbHON [EATENbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JeJiaTh MPE3EHTALMIO PEe3yJAbTaTOB BBHINOJHEHUS XUMHUYECKOTO HKCIIEPUMEHTA
(J1abopaTopHOTO OIBITA, JTAOOPATOPHOU PaOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IPOCKTA);

yMEHHUS y4eOHOro COTpYIHHYECTBA CO CBEPCTHMKAMH B COBMECTHOW MO3HABAaTENbHOU U
HCCJIEZIOBATENIbCKOM JEATENbHOCTH TMPU PEUICHUH BO3HUKAIOIIMX IPOOJieM HAa OCHOBE yuéTa OO0IIUX
MHTEPECOB U COTIACOBAaHUS NO3ULUH (00CYyKIeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHALIUS
COBMECTHBIX JICHCTBUI1, ONpe/iesieHne KPUTEPUEB MO OIICHKE Ka4yeCTBa BBITOJIHEHHOW pabOThI U IpyTHe).

PeryasitTuBHble yHMBepcajibHble ydeOHbIE 1eliCTBHSL:

YMEHHE CaMOCTOSTENbHO ONpEAENATh LEJNU JACSITEIbHOCTH, IIJIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIUPOBaTh M TMPU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO [EATENILHOCTh, BbIOMpaTh Haubolee
3 PEeKTUBHBIE CIOCOOBI pElIeHUs YYeOHBIX M TO3HABATEIBHBIX 3a7a4, CAMOCTOSTEIBHO COCTABISTh WIN
KOPPEKTHPOBATh MPEIJI0KEHHBIN aJTOPUTM JEHCTBUI NpU BHIIOJHEHUH 3aJlaHUN C y4ETOM MOTy4YeHUS
HOBBIX 3HaHHMH 00 M3y4aeMbIX O0BEKTaX — BEUIECTBAX U PEAKLHUAX, OLIEHUBATH COOTBETCTBHE MOIYYEHHOTO
pe3ynbrara 3asBICHHOW LM, YMEHHE HCIOJb30BaTh M AaHAIW3UPOBATh KOHTEKCTHI, MpesiaraéMble B
YCJIIOBUH 3aJaHUM.

MNPEIMETHBIE PE3VJIBTATbBI

B cocraBe mpenMeTHBIX pe3yiabTaTOB IO OCBOCHMIO 0053aTENbHOIO COJEp)KaHUs, YCTAHOBJIEHHOTO
IaHHOU denepanbHON pabouel MpoOrpaMMoOi, BBIICISIOT: OCBOCHHBbIE OOYYaIOIIMMHUCSA HAay4dHbIE 3HAHUSA,
YMEHUS U CIIOCOOBI IEHCTBHA, crienn(uiecKue 1 IPEeAMETHON 00IacTH «XUMUS», BUABI IEATEIBHOCTH I10
MOJTyYEHUIO0 HOBOTO 3HAHMSI, €r0 MHTEPIPETAINH, TPeoOpa30BaHUIO U MIPUMEHEHHUIO B PA3JIMYHBIX YUSOHBIX
Y HOBBIX CUTYalHsIX.

K xonmy oOydenuss B 8 Kjacce mpeaMeTHbIE pe3ylnbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTD y O0YJAIOIINXCS YMEHH:

® PACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHI: aroM, MOJEKyJa, XUMHUYECKUN DIIEMEHT,
IIPOCTOE BEILECTBO, CIOXKHOE BEUIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOIHAs), BAaJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsi U MOJIEKYJsSIpHasi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBas 0Nl XMMHUYECKOTO 3JIeMEHTa B COCAMHEHUHU, MOJSPHBIA OO0BEM, OKCHJ, KHUCIOTa,
OCHOBaHUE, COJIb, DJIEKTPOOTPULIATENILHOCTb, CTENEHb OKUCIEHMS, XMMMUYECKas peaxius,
KIacCU(UKAIUS PEaKIUil: peakuu COCTUHEHUs, PEaKIMH Pa3NIOKEHHs, PEaKlUHd 3aMellleHus,
peakuuu oOMeHa, 3K30- U SHIOTEPMUYECKUE peaKlMU, TEIIoBoM 3(deKT peakiuu, SApo atoma,
AIIEKTPOHHBIN CJION aToma, aroMHas opOWTaj b, paguyc aroMa, XMMHUYECKas CBs3b, MOJSApHAs U
HENoJsipHasl KOBaJCHTHAsl CBSI3b, MOHHAs CBA3b, MOH, KAaTMOH, aHMOH, PAacTBOp, MaccoBasl IO
BellecTBa (MPOLEHTHAs KOHIIEHTPAIIKs) B pacTBOPE;

® WJUTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKHX MOHATUM M MPUMEHSATH 3TH TOHSITHS TPHU
ONMCAHUU BELIECTB U UX MPEBPAILCHUI;

® IICTIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBJIeHUS (OpMyNl BEIIECTB U YpaBHEHUU
XAMHYECKUX PEAKIIHI;

® OIIPEJEIATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX, CTENEeHb OKHCIECHHS
DIIEMEHTOB B OWMHAPHBIX COEAMHEHUSAX, MPHUHAJJICKHOCTh BEIIECTB K OINpeneiIEHHOMY Kiaccy
coeuHEHUI no Gopmynam, BUJ XUMHUYECKOW CBsI3U (KOBaJEHTHAss U MOHHAs) B HEOPraHUYECKUX
COCIMHEHUSX;

e packpeiBatk cmbIca Ilepmonmueckoro 3akona /. M. MeHneneeBa: N€MOHCTPUPOBATH ITOHUMaHUE
NEpPUOINYECKOW 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT MX T[OJOKEHUS B
Ilepronnueckoil cucTeMe, 3aKOHOB COXPAHEHHs MAcChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIPHOTO YU€HHUsI, 3aKoHa ABOraipo;

® OMHCHIBATh U XapakTepu3oBarh TabmumuHyro ¢opmy llepuonudeckoid cHCTEMbl XUMHYECKHX
AIIEMEHTOB: pa3nuaTh MOHITHS «IIaBHas moArpymnmna (A-rpymma)» u «mobounas noarpynmna (b-
rpymmna)», Majible U OOJIbIINE NEPUO/Ibl, COOTHOCUTH 0003HAYEHHS, KOTOpPbIE UMEIOTCS B TaOIuUIEe
«Ilepnoguueckass cucrema xumudeckux osnemeHtoB JI. M. MengeneeBa» ¢ 4YMCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 0011ee 4nucio
AIIEKTPOHOB U PACIPEEIECHNE UX 10 IEKTPOHHBIM CIIOSIM);



® KJIacCCU(PUIIMPOBATh XUMUUECKHE IJIEMEHTHI, HEOPraHMUECKHE BEIEeCTBA, XUMHUYECKHUE peakuuu (1o
YUCITY U COCTaBY YYaCTBYIOIIMX B PEaKIIUU BEIIECTB, MO TEIIOBOMY YD (DeKTy);

® XapaKTepu30BaTh (OMHUCHIBATh) OOINIME XWMUYECKHE CBOWCTBA BEIIECTB PA3UYHBIX KIIACCOB,
MOJTBEPXKAasi OMUCAHUE MPUMEpPAMU MOJIEKYJISPHBIX YPaBHEHUU COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii;

® IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

® BEIYUCIIATh OTHOCHUTEIBHYK) MOJEKYISIPHYIO M MOJSPHYIHO MAacChl BELIECTB, MACCOBYIO JIOJIIO
XUMHYECKOTO »3JieMeHTa Mo (opMyie COEIUHEHHUS, MAacCOBYIO JOJI0 BEIEeCTBA B PAacTBOpE,
IIPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKOU PEaKIH;

® [[PUMEHATh OCHOBHBIE OIE€PAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 W CUHTE3, CPaBHEHHUE,
0000111eHre, CUCTEeMATU3ALINI0, KIACCU(PUKAINIO, BBIABICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3eH —
JUIST U3y4eHUs] CBOMCTB BEHIECTB M XHMMHYECKUX PpEaKIUi, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOJIoIeHUe, U3MEpPEeHNe, MOIETTMPOBaHIE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN);

e CIIe/IOBATh MPAaBUIIaM MOJIH30BAHUS XUMHUECKON TOCYI0H U T1abopaTopHbIM 000PYIOBAHUEM, A TAKXKE
npaBwiiaM oOpallleHusi ¢ BEIIeCTBAMU B COOTBETCTBUUM C HMHCTPYKIUSMHU IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB IO MOJYyYEHUI0O U COOMpPAHHI0 Ta3000pa3HBIX BEIIECTB
(Bomopoma M KHCIIOpO/a), NPUTOTOBICHUIO PACTBOPOB C ONPEACIEHHOM MaccoBOM moseit
pPacTBOPEHHOIO BEUIECTBA, I[UIAHUPOBaTb U MPOBOAUTh XHUMHUYECKHE IKCHEPUMEHTHI 110
pacIrio3HaBaHUIO PACTBOPOB IIEJIOYEH W KHCIOT C TIOMOIIBIO HHJMKATOPOB  (JaKMyc,
dbeHondTanenn, METUIOPaHK U IpyTUe).

K xoHny oOydenuss B 9 kjacce mpeaMeTHbIE pe3ynbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)karb

c(hOpMUPOBAHHOCTH Y OOYJAIOIIUXCS] YMEHHI:

® PaCKpBIBaTh CMBICT OCHOBHBIX XUMUYECKHX MOHATHN: XUMUUYECKUH DIIEMEHT, aTOM, MOJICKYJa, UOH,
KaTUOH, aHHOH, IIPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJIEHTHOCTb, AIEKTPOOTPHULATEIbHOCTD,
CTCTICHh OKUCJICHUS, XUMUYCCKas PEaKUs, XUMUIECKas CBS3b, TCTUIOBOM dPPEKT peakiuu, MOJib,
MOJISIpHBIA O00BEM, PACTBOP, AIEKTPOIUTHI, HEIIEKTPOJIUTHI, AIIEKTPOIUTHYECKAs TUCCOLUAIUS,
peaKky MOHHOTO OOMEHa, KaTalu3arop, XMMUYECKOe pPaBHOBECHE, OOpaTHUMbIE U HEOOpaTuMbIe
peaKLu, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCIIUTEb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAaHOBIICHHE, aJUIOTPONHUsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHA,
METaJUTMYECKas ), KpUCTAJUTMUECKasl pel€TKa, KOppo3usi METAIIJIOB, CIUIABBI, CKOPOCTh XUMHYECKON
peaxkuuu, npeaesbHo nomyctumMas konuentpanus 111K Beniectna;

® WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATHUM M MPUMEHATH 3TH MOHATHUS MPHU
ONMCAHUU BELIECTB U UX MPEBPAILCHUI;

® IICTIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBJIEHUS (OpPMYNl BEIIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIHI;

® ONpEIEATh BaJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX AJIEMEHTOB B COEAMHEHUSX PA3ITMUYHOTO
COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMPENEIEHHOMY KIIAcCy COeOUHEHHH 1mo dopmynam, BUI
XUMUYECKON CBs3U (KOBAJICHTHAsl, MOHHAS, METAJUIMUecKas)) B HEOPTaHMYECKUX COCAMHECHUSX,
3aps MOHA MO XMMHUYECKOW (opmyre, XapakTep cpelbl B BOIHBIX PAacTBOpPaX HEOPTaHHUECKHX
COEIMHEHUH, TUIl KPUCTAJUITMUECKOMN peIéTKY KOHKPETHOTO BEILlECTBA;

e packpeiBath cmbici Ilepuonnueckoro 3akona J[. M. MenzaeneeBa W JEMOHCTPUPOBATh €ro
MOHMMAaHUE: OIHUCHIBaTh M XapakTepu3oBaTh TaOmuuHyo ¢opmy [lepuoanueckoil cucTemsl
XUMHYECKHX SJIEMEHTOB: pa3iuyaTh MOHATHSA «IJIaBHas moArpymnmna (A-Tpymma)» U «11o0ovHas
noarpymnmna (b-rpynma)», manele U OonbIIMe TEPUONBI, COOTHOCHTH O00O3HAUEHUs, KOTOPHIS
UMEIOTCS B TEPUOJUYECKON TaONMuIle, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsi sapa, 00Iee YUCIo JIEKTPOHOB U paclpeaesieHue ux 1o
AJIEKTPOHHBIM CJI0SIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX
COEIMHEHUH B IpejiesaX MaJlbIX MEePUOJIOB U ITIaBHBIX MOATPYIII C YUETOM CTPOCHUS KX aTOMOB;

® KJIaCCUPUIIMPOBaTh XUMUUYECKUE AIIEMEHTHI, HEOPraHUYECKHUE BEIECTBA, XMMUUYECKHUE peakuuu (1o
YHUCIy M COCTAaBYy y4YacTBYIOIIUMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3((EKTy, M0 U3MEHEHUIO
CTENEeHEeN OKUCIEHUS XUMUYECKUX AIIEMEHTOB);



® XapaKTepu30BaTh (OMUCHIBATh) OOMME | CHenu(puUecKkne XWMHUUYECKHE CBOWCTBA TPOCTHIX U
CJIIO)KHBIX BEIECTB, MOATBEPKIasl OMHUCAHWE MPUMEpPAMU MOJEKYISPHBIX M MOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMHUECKUX PEAKITHii;

® COCTaBIISATh YPAaBHEHHS AIIEKTPOJUTHYECKON IUCCOIMAIMM KHCIIOT, IIeJo4eld M Cojiei, MOJIHbIE U
COKpalIEHHbIE ypaBHEHHUS peakluil MOHHOTO0 OOMEHa, YpaBHEHHS peaKIHi, MOATBEPKIAIOIINX
CYIIECTBOBAHUE TCHETUYCCKON CBS3H MEXTY BEIIECTBAMH PA3IMYHBIX KJIACCOB;

® PACKpBIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM TMOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OajiaHca 3TUX peaKLuil;

® IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH MPOTECKAHUS
XUMHUYECKHUX MPEBPALICHUN B PA3JIMYHBIX YCIOBHSIX;

® BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYISIPHYI0O M MOJSPHYIO MacChl BEIIECTB, MAacCCOBYIO JOJIIO
XUMHYECKOTO »3JIeMeHTa Mo (opMmysne COeIWHEHHUs, MAacCOBYIO [OJIO BeIlllecTBa B PacTBOpE,
IIPOBOAUTH PACYETHI 10 YPABHEHUIO XMMUYECKOU PEaKIH;

e coOI0IaTh MpaBujia MOJb30BAaHUS XMMHUECKON MOCY0i U 1a00paTOPHBIM 000PYIOBAHUEM, a TaKKe
npaBWiia OOpAIIEHUs C BEHIECTBAMH B COOTBETCTBUU C HWHCTPYKLIUSIMH IO BBIOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB IO MOJYyYEHUI0O U COOMpPAaHHI0 Ta3000pa3HBIX BEIIECTB
(aMMMaka 1 yrJIeKUCIIOro ra3a);

® IIPOBOJIUTH PEAKITUH, MOITBEPKIAIOIINE KAYSCTBEHHBIA COCTAB Pa3IMYHBIX BEIIECTB: pacro3HaBaTh
OMBITHBIM TYyTEM XJOpHA-, OpoMuUA-, HOAMA-, KapOoHaT-, Qocdar-, cumukKar-, cyabdar-,
TUIPOKCH]I-UOHBI, KATHOHBI aMMOHHMSI ¥ MOHBI U3YYECHHBIX METAIIOB, IPUCYTCTBYIONINE B BOTHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

® IPUMCHSATH OCHOBHBIE ONEPAlMU MBICIUTEIBLHOW JCATCILHOCTH — aHAJIW3 W CUHTE3, CPaBHEHUE,
00001eHNe, CUCTEeMATU3AIUIO, BBISBICHUE NPUIMHHO-CICICTBCHHBIX CBS3CH — JUISI WM3YYCHUS
CBOMCTB BEIIECTB M XUMHUYECKUX pEaKlUd, €CTeCTBEHHO-HAyYHbIE METOMAbl MO3HAHUS —
HAOJIOIEHUEe, U3MEpPEHHME, MOJEIMPOBAHUE, DSKCIEPUMEHT (pealbHbIi U MBICJICHHBIM).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumenoBanue KoangecrBo IIporpammHoe coapep:xanue OcHoBHBIE BUALI 1eITEeJILHOCTH
n/n pa3aeJioB U TeM 9aCO0B o0y4arommxcs

yueOHOro npeamera

Pa3znen 1. HepBOHa‘laHLHLIe XUMHYCCKHEC NMOHATHA

11

Xumus — BaKHAs
00J1aCTh €CTECTBO3HAHUS
Y MPaKTUYECKON
JIeITCIILHOCTH YeJIOBEKA

5

[Ipenmer xumuu. Posib XUMHUU B )KU3HU
YeJioBeKa. XUMHS B CUCTEME HayK.

Tena u BemecTBa. Pu3HMYECKHUE CBONCTBA
BEIIECTB. Arperarnoe COCTOSIHUE BEIIECTB.
[ToHsiTHE 0 METO/IaxX MO3HAHUS B XUMUHU.
YucTsle BemecTBa U cMecu. CriocoObl
paszesieHus: cMecen.

XUMHUYECKHI IKCIIEPUMEHT:
/emoncmpayuu

O3HakomiieHue ¢ 00pa3liaMu IPOCTHIX U
CJIOXHBIX BemecTB. CriocOObI OUYUCTKH
BEIECTB: KPUCTAIUIU3AIUS, JUCTHILISALINS,
xpomarorpadusi. ONbITH, MOATBEPKIAIOIINE
3aKOH COXPaHEHUsI MaCChl BEIIECTB.
XUMUYECKHE COCTUHEHUS KOJTMYECTBOM
BemecTBa 1 Moib. Mojiens MoJisipHOTO 00bemMa
ra3oB.

JlaGoparTopHbie ONBITHI.

Paznenenne cmecu. [Ipumeps! pusznueckux u
XAMHYECKHX SIBJICHUH.

IIpakT4yeckue padoTsl.

[Tpuémsl O6e3omacHoi paboThI €
obopynoBanueM U BemecTBamu. CTpoeHue
TJIaMCHH.

OuucTka 3arps3HEHHOM MOBapEHHOM COIU
(pa3neneHue cMece, OUMCTKa BEIIECTB,
¢mibTpoBaHuE).

PacuerHble 3a1a4n.

BrrunciieHne 0OTHOCUTENBbHON MOJIEKYIISIPHOM

PackpbIBaTh CMBICI H3y4aeMbIX
NOHATUM. PacKpbIBaTh poJIb XUMHH B
IPUPOJIE U KU3HU YeJIOBeKa, €€ CBA3b C
JPYTUMHU HayKaMHu.

Paznuuarh yncThIe BellecTBa U CMECH;
OJTHOPOJIHBIE U HEOAHOPOHBIE CMECH.
Paznuuars puznyeckue u XUuMHUYECKHe
SIBJICHUS.

CrnenoBarb anropuT™MaM UCIOIb30BaHMS
9KCIEPUMEHTAJIbHBIX METOJIOB —
HaOIOEHUS U SKCIIEPUMEHTA.
Habmronare u onuceiBaTe 00bEKTHI

IIPY [IPOBEJEHUH IEMOHCTPALUI U
71a00pPaTOPHBIX OMBITOB IO U3YUYECHUIO
(u3MYEeCKUX CBOMCTB BELIECTB,
CIOoCO0OB pa3zieNieHusl CMecell BEIIEeCTB.
[IpoBOANTE XMMHYECKHI SKCIIEPUMEHT
TIpH pa3/iesIeHnu cMecell (Ha mpumepe
OYHMCTKH MIOBAPEHHOM COJIM)
MpaKTH4eckoil padboTsl Ne 2.

CnenoBarb npaBuiIaM MOJIb30BaHUS
XUMHYECKOH Mocynoi 1 1abopaTopHbIM
000pyI0BaHUEM, A TAKXKE MPAaBUIIAM
oOpareHus: ¢ XUMHUYECKUMH
BELIECTBAMH B COOTBETCTBUH C
UHCTPYKIHUEH NP BBIOIHEHUT
MpaKkTU4YecKkoil paboTel Ne 1.
BricTpauBare pa3BEpHyThIE
MICBMEHHBIE U YCTHBIE OTBETHI C




Macchl BelecTsa o ¢popmyse. Boruncienne
MacCOBOH JIOJIM JIEMEHTA B XUMHYECKOM
COCIMHEHUH. YCTaHOBJICHUE IIPOCTEUILIECH
(GbopMybl BellecTBa 110 MACCOBBIM JI0JISIM
3JIEMEHTOB. BBIYNCICHHSA IO XUMHUUECKUM
YPaBHEHHUSAM MacChl WM KOJINYECTBA
BELICCTBA 10 U3BECTHOM Macce UIH
KOJIMYECTBY OJHOTO U3 BCTYMAKOLINX WIH
IIOJIY4ArOIIUXCS B PEAKI[UU BEUIECTB.

OIOpoi

Ha nH(MOpMAIHIO U3 YIeOHHKA U
CIPaBOYHBIX MaTEPHAIOB, FPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN MTOHATHITHBIN
anmnapar Kypca XUMHH.

1.2

BemiectBa u xumuueckue
peaKIuu

15

ATOMBI U MOJIEKYNbI. XUMHUYECKHUE AJIE€MEHTHI.
CHMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie
U CIIO’KHBIE BELIECTBA. ATOMHO-MOJIEKYIISIPHOE
yUYeHHE.

Xumuueckasi popmyna. BaneHTHOCTH aTOMOB
XUMHUYECKHUX IEMEHTOB. 3aKOH TIOCTOSTHCTBA
cocrtaBa BeecTB. OTHOCHUTENbHAS aTOMHAs
Macca. OTHOCUTEIIbHAS MOJISKY/ISIpHAsT Macca.
MaccoBasi 707151 XUMHUYECKOTO dJIEMEHTA B
COCITUHEHUH.

KonuuectBo BemectBa. Moib. Monsipaas
Macca. B3auMoCBs3b KOJIMYECTBA, MACCHI U
Yrclia CTPYKTYPHBIX €TUHUI] BEIIeCTBA.
Pacuérel mo popmymaM XUMHIECKIX
COCIMHECHUM.

W3HYECKHUE U XUMUYCCKUE SBIICHHSL.
XuMu4eckasi peakius 1 e€ mpu3Haku. 3aKoH
COXPAHEHUS MacChl BEIIECTB. XUMHUYCCKUC
ypaBHeHus. Knaccudukarus XuMHYECKUX
peakmuii (CoequHEHNs, Pa3I0KEHUS,
3aMEIIeHHS, OOMEHA).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.:

duznueckue CBOMCTBA 00pa3IoB
HEOPraHMYECKUX BEIIECTB — METAIIJIOB U
HEMETaJJIOB.

OO0pa3ipl BEmecTB KOIMYECTBOM | MOJTb.
dusznyeckue siBieHus (TaBJIeHne BOCKa,

OmnpenensaTs NpU3HAKY XUMUYECKHX
peakuuid, yCI0BHSI UX IPOTEKAHMUSL.
OOBACHATD CYIIHOCTb (PU3UYECKUX U
XUMHAYECKHUX SIBJICHUH C TOUYKH 3pEHHUS
aTOMHO-MOJICKYJIIPHOTO YUEHHUSI.
Knaccupunuposars xummuueckue
peakuuu (1o YUCily U COCTaBy
pearupyromux 1 o0pa3yronmxcs
BEIIECTB).

CocraBiiaTbh GopMyIibl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U ONPEIEIIATh
BaJICHTHOCTb IO (pOpMYJIaM BEILIECTB.
PaccraBnaTs ko3 duiineHTsr

B YPaBHEHUSAX XUMHUECKUX PEAKITHHA.
HabGnronare 1 onuchIBaTh 00bEKTHI IPU
MPOBEJICHUH JEMOHCTPALA 1
71a00paTOPHBIX OIBITOB.

[IpoBonuTh BbIUKCIEHUS 110 POpMYIIaM
XUMHUYECKUX COCIMHEHUH U
YpaBHEHHSIM XUMHUYECKHX PEaKIINi.
IIpuMeHSTh €CTeCTBEHHO- HAay4HbIE
METO/Ibl TO3HAHUS (B TOM YHCIIE
HaOJII0/IeHNe, MOJICIMPOBAHHE,
9KCIIEPUMEHT U OCHOBHBIE OIepalliu
MBICITUTEIBHOMN eI TeNbHOCTH
(cpaBHEeHHE, KIaccUpUKAIIHA)
BeicTpauBars pa3BEpHYTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C




TasiHUE JIbJ1a, PACTUPAHUE caxapa

B CTYIIKE, KUIIEHHE U KOHJIEHCALUs BOJIbI).
XuMHYECKUE ABIEHUS (TOPEHUE CBEYH,
IPOKaJIMBaHUE MEIHOM IIPOBOJIOKH,
B3aMMO/ICHCTBHE CO/bI MIIM MeJa

C COJISTHOM KHCIIOTOH ).

Habmronenre npu3HakoB IpOTEKaHUS
XUMHUYECKUX PEaKLMi (pa3iokeHue caxapa,
B3aUMOJICHICTBUE CEPHON KHUCIIOTBI C
XJIOpUIOM Oapusi, OJydeHUE U pa3IoKeHHUe
ruznpokcuja menu (II) nmpu narpeBanuu,
B3aMMO/ICHCTBUE JKeJle3a C paCTBOPOM COJIU
Meau (1I). OnbIThl, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHHUS MacChl.

Jlabopamophule onvimul:

HaGmronenue u onvcanue npu3HaKkoB
IPOTEKAHUSI XUMUYECKUX PEaKLUN pa3HbIX
THUIIOB.

Bviuucnenua:

OTHOCHUTEJIBHON MOJIEKYIIIPHOM Macchl
BEIIECTB, MOJISIPHOM Macchl, MacChl BELIECTB,
MaccChl ¥ KOJIMYECTBA BEIIECTBA;

MacCOBOH JI0JIM XMMHYECKOTO 3JIEMEHTA IO
dbopmyne coennHeHus;

110 YPaBHEHUSM XUMHUYECKUX PEaKIUii:
KOJIMYECTBA, MacChl BEIIECTBA

10 U3BECTHOMY KOJINYECTBY, MACCE PEareHTOB
WJIM IPOAYKTOB PEAKIINU

oropoi Ha nH(popMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MaTepUaJIOB, TPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN TOHATUIHBIN
anmnapar Kypca XuMHuH.

Hroro no pasneny
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Pasnen 2. BakHelilue npeacTaBuTe 1 HEOPraHMYeCKUX BELIEeCTB

2.1

Boznyx. Kucnopon.
[Tonsarue
00 okcuaax

6

Boznyx — cmeck ra3os. CocraB Bo3ayxa.
Kucnopon — aneMeHT 1 mpocToe BEIecTBO.
Haxoxnenue kuciopona

B IIpHUpoJIe, PU3NYECKUE U XUMUYECKUE
cBoiicTBa (peakuuu ropeHust). OKCUIbL.
[Tpumenenue kucnopoaa. Criocoosl

Hcnonb3oBaTh XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHUs (DOPMYJ BEILIECTB,
MOJICKYJISIPHBIX YPABHEHHUI XUMHUECKUX
pEAKIHI C y4acTHEM KHCJIOPOaA.
XapakTepu3oBarh (OMKUCHIBATH) COCTAB
BO3/yXa, (PU3NUECKHE U XUMHUECKHE




MOJTyYEHUS] KUCIOPOAa B T1a00paTopuu u
pOMBILIUIEHHOCTH. KpyroBopot kuciaopoza B
npupoze. O30H — aIOTpOrHast MOAU(PHKALINS
kuciopozaa. TemnoBoi 3hHEeKT XUMHIECKOH
peaKiy, TePMOXUMUUYECKUE YPABHEHUS,
9K30- U SHAOTEPMUYECKUE peakiuu. TomInBo:
YToJIb U METaH. 3arps3HEHNE BO3/yXa,
YCUJICHHE TApHUKOBOTO 3¢ deKTa,
pa3pylIeHHEe 030HOBOTO CJIOS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

KadecTBeHHOE ompeneneHue coaep:kanus
KHCIIOpOJa B BO3/1yXe

[Tonyuenue, cobupanue, pacrio3HaBaHHE U
M3Y4ECHHUE CBOMCTB KUCIOPOAA.

Habnronenve B3anMo1eiCTBUS BEIIECTB C
KHCJIOPOZIOM U YCJIOBUSI BOSHUKHOBEHHS 1
MpeKpaleHus TopeHus (moxapa).
IIpakxmuueckas paboma:

Ne 3. Tlony4yenue u coOupaHue KIUCIOpo/a,
W3yYEHHE €r0 CBOMCTB.

Boruucnenus:

MOJIEKYJISIPHOM MacChl KUCJIOPO/ia ¥ 030Ha Ha
OCHOBaHUU aTOMHOM MacChl XUMHUYECKOTO
AJIEMEHTA; KOJIMYECTBA, MAacChl BEIIECTBA

10 YPaBHEHUSIM XUMHYECKUX PEAKIUH.

CBOMCTBA KHCJIOPO/A, CIIOCOOBI €T0
MOJyYeHUs], IPUMEHEHUE U 3HAYCHHE

B IIPUPOJIC U KU3HU YEIIOBEKA.
CpaBHUBaTh peaklluy TOPEHUs U
MEJIEHHOTO OKHCJIEHMS.

OOBACHATH CYHITHOCTb SKOJIOTUYECKUX
po6seM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/1yXa.

CrnenoBarb npaBuiaMm 0e30MacHON
paboTHI B J1aOOpaTopuu Mpu
UCTIOJIb30BaHIH XUMUYECKOU MTOCYIBI 1
000pyoBaHus, a TAKXKE MPaBUIIaM
oOpareHus ¢ TOPIOYMMHU BEIIECTBAMHU.
[1nanupoBarh U OCYIIECTBIATH HA
NPaKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
IPOBOJIUTH HAOIIONEHUS, IENaTh
BBIBOJIBI IO PE3YJIbTaTaM SKCIIEPUMEHTA
IpY IPOBEICHUU JTa00OPaTOPHBIX ONBITOB
U IPAKTUUYECKOU paboThl.

BbIuncnaTe KOIMYecTBO BELIECTBa,
00BEM Taza o ¢popmysnam. Y4acTBOBaTh
B COBMECTHOM paboTe B Ipymie.
BeicTpanBare pa3BEpHYyThIE
UCbMEHHBIE M YCTHBIE OTBETHI C
ornopoit Ha UHGOPMAITHIO U3 yUeOHUKA U
CIPABOYHBIX MaTe€pUaIoB, IPAMOTHO
WCIIOJIb30BaTh N3yYEHHBIN OHATUITHBIN
anmapar Kypca XuMuH.

2.2

Bonopon. ITonsitue o
KHCJIOTax U COJIAX

Bonopon — aneMeHT u mpocToe BeiecTBo.
Haxoxpaenue Bogopona B mpupoJe,
(bu3HYeCcCKre U XUMUYECKHUE CBOMCTBA,
MPUMEHEHHe, CIIoco0bI onydeHus. Kucnorsr
1 conu. MomsipabIii 006EM Ta30B. PacuéTsl
0 XUMHYECKUM YPABHEHUSIM.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

[Tonyuenue, cobupanue 1 pacrio3HaBaHHE

PackpbiBaTh cMBICT U3y4aeMbIX
MOHATUM U IPUMEHATDH 3TH IOHATHUS IIPU
OINMCAHUU CBOMCTB BELIECTB U HX
IpeBpaiicHui. XapakTepu3oBarb
(omuckIBaTh) pU3NYECKUE U
XMMHYECKHE CBOMCTBA BOIOPO/A,
COCcOOBI €ro MoJy4YeH!s,, IPUMEHEHHUE.
Cobupars npubdop A MOTyYSHHS
BOJIOPOJIA.




BOJIOPOJA.
BsaumopeiicTBre Boopo/ia C OKCUIOM MEIu
(.

IIpaxmuueckas paboma:

Ne 4. Tlonyyenue u cobupaHue BOIOpOaa,
M3yYEHHUE ero CBOMCTB.

Buiuucnenus:

00BbEMa, KOJTMUECTBA BEUIECTBA rasa Mo ero
M3BECTHOMY KOJIMUECTBY BEIIECTBA MU
00BEMY;

00BEMOB Ta30B M0 YPaBHEHUIO PEAKIIUU Ha

OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHMI T'a30B.

Hcnonb30BaTh XUMUYECKYIO CHUMBOJIUKY
JUISL COCTaBJICHUsT (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHHUI XUMHYECKHIX
PEaKIyii ¢ y9acTueM BOIOPOIA.
BbI4ucnsTh MOJSIPHYIO MAcCy BEIICCTB;
KOJIMYECTBO BEIIECTBA, 00BEM Ta3a,
Maccy BEUIeCTBa;

[TpoBoaKMTE pacu€Thl IO ypaBHEHUSIM
XUMHYECKHUX PEaKIUil: KOJIMYECTRA,
00bEMa, MacChl BEIIECTRA 110
U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
PEarcHTOB WJIH MPOAYKTOB PEaKIUH.
CrnenoBarh npaBuiaM 0e30macHOR
paboTHI B J1aOOpaToOpuu MpH
UCTIOJIb30BaHUH XUMUYECKON TOCYIBI U
000pyIOBaHUs, a TAKXKE MTPABUIIAM
oOpareHus ¢ TOPIOYUMH BEIIECTBAMU B
OBITY.

[TnarrpoBarh U OCYIIECTBIIATH HA
MPAKTHKE XUMUYECKUE SKCTIEPUMEHTHI,
MIPOBOJUTH HAOIOIEHUS, I€TIaTh
BBIBOZIBI IO Pe3yNbTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B I'pyIIIE.

2.3

Boga. PacTtBopsl.
[Tonarue 06 oCHOBaHMX

du3nyeckue CBOMCTBA Boabl. Boma
KaK pacTBOPUTEINb. XUMUYECKHUE
CBOICTBA BOMHI.

OcHoBaHus.

PactBopel. Posib pacTBOpOB B
MIPUPOJIE U B )KMU3HH YEIIOBEKA.
KpyroBopot BoibI B ipupo/ie.
3arpsi3HEHUE IPUPOIHBIX BOJ.
OxpaHa 1 O4MCTKa MPUPOJHBIX BOJ.
HacrimeHnnsie 1 HeHACBIITICHHEIC
pacTBOpbl. PacTBOpUMOCTD BEIIECTB
B Bojie. MaccoBas J10JIs BEIIeCTRA B
pacTBope.

PackpsIBaTh CMBICIT H3y4aeMBbIX
MOHATUN U IPUMEHSATD ITH IIOHATUS IIPU
ONMCAHUU CBOMCTB BEIECTB U UX
IpeBpaiicHui. XapakTepu3oBarb
(u3nueckre 1 XMMHUYECKHE CBOICTBA
BOJIBbI, €€ POJIb KaK PaCTBOPUTEIIS B
NpupoAHBIX npoueccax. CocTaBiIATh
YPaBHEHUSI XUMUYECKUX PEAKLIUM C
Y4aCTHEM BOJBI.

OOBACHATDH CYIIHOCTD IKOJIOTMYECKUX
po0seM, CBSI3aHHBIX C 3arpsI3HEHUEM
MPUPOAHBIX BOA, CLIOCOOBI OUMCTKH
BOJIbI OT IPUMECEH, MEPHI 110 OXPaHE




Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

PacTBOpeHue BelecTs ¢ pa3InyHON
PacTBOPUMOCTBHIO.
Bs3aumMoneiicTBre BOIbI €
MeTajjlaMH (HaTpUEM U KaJbIIEM).
HccnenoBanue pacTBOPOB KUCIIOT U
LIEJIOYEH C IIOMOIIBIO HHIUKATOPOB.
Ipakxmuueckas paboma

Ne 5. ITpuroroBineHue pacTBOpOB €
OIpeIeIEHHON MacCOBOM OJIEN
PacTBOPEHHOIO BELIECTBA.
Boruucnenus:

C UCIIOJIb30BAaHUEM TIOHATHUS
«MaccoBast J10JIs1 BEIIECTBA B
pacTBOpe».

BOJI OT 3arpsI3HEHUS.

[InanupoBarh U OCYIIECTBIATH Ha
MIPaKTUKE XUMUYECKUE IKCIIEPUMEHTBI,
IPOBOAUTE HAOJIIOAEHUS, IeNaTh
BBIBOJIbI 110 PE3Y/IbTATaM IKCIIEPUMEHTA
IpY IPOBEICHUH J1a00PaTOPHBIX ONBITOB
U IPAKTHUYECKOU paboThl.

CrnenoBarh npaBuiiaM 0€30MacHOM
paboThl B 1a00paTopuu mpu
MCIIOJIb30BaHUM XUMUYECKON MOCYABI U
000pyIOBaHUA.

[IpoBonuTh BEIUKCIIEHMUS C
IPUMEHEHHUEM NOHATHS «MACCOBasi JA0JISI
BEIIIECTBA B PaCTBOPEN.

BeicTpauBare pa3BEpHYyTHIE
IMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha UHPOPMAIUIO U3 yYeOHUKA U
CIPAaBOYHBIX MaTepuasoB, TPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN OHATUIHBIN
anmnapar Kypca XuMHuH.

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COETUHEHUN
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Knaccugukanus HeopraHndeckux
coenuHeHuil. Oxcunpl. Knaccudukarms
OKCHJIOB: cojieoOpasyroiire (OCHOBHBIE,
KHUCTIOTHBIE, aM(pOTEepHbBIC) U

Hecosteobpasyronre. HomMeHKkIaTypa OKCHIIOB.

dusnyeckre U XUMHUYECKHE CBOMCTBA
okcuioB. [Tomydyenue okcnioB. OCHOBaHUS.
Knaccudukarus ocHOBaHUH: METOUH U
HEpacTBOpUMBbIE OCHOBaHUsA. HoMeHknarypa
ocHoBanui. du3nyeckre U XUMHUYECKHUE

CBOMCTBa OCHOBaHUN. [lomydyeHre 0CHOBaHM.

Kucnotsl. Knaccuduxanus Kucior.
Homenknarypa kucnot. dusndeckue u
XHUMHUYECKHE CBOMCTBA KUCIOT. Pan
axtuBHOcTH MetayuioB H.H. bekerosa.
ITony4yeHue KUCIOT.

Comu. HoMenknarypa coneit. @u3ndeckue u

Knaccudpunuposars usydaemolie
BELIECTBA [0 COCTaBYy U CBOMCTBAM.
CocrtaBiarb GOpMyIbl OKCUIOB, KUCIIOT,
OCHOBaHMH, COJIEH U HA3bIBaTh UX

10 MEXTYHAPOTHON HOMEHKIIAType.
[Iporuo3upoBarh CBOICTBA BEIIECTB

Ha OCHOBE OOIIMX XUMHYECKUX CBOICTB
M3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHM OTHOCSITCSI. COCTaBIATH
MOJIEKYJISIPHBIE YPAaBHEHUS PEaKIIHii,
WUTFOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA U CIIOCOOBI OTYUYEHUS
BEIIIECTB M3yUYEHHBIX KJIACCOB/TPYII, a
TaKXe MOATBEPKIAIOIINX
T€HETUYECKYIO B3aUMOCBSI3b MEKIY
HuMH. [Ipon3BOAUTH BBIUKUCIECHUS

110 YPABHEHUSIM XUMUYECKUX PEAKIIHII.




XUMHUYECKHE CBOMCTBA cojiei. [Tomyuenue
coiield. [ eHeTUecKas CBI3b MEXKIY KilaccaMmu
HEOPraHUYECKUX COEAUHEHHUI.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

O06pa3ibl HeOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJ1acCOB. OMBITHI,
WJUTFOCTPUPYIOLIME XUMUYECKHUE CBOMCTBA
KJIACCOB HEOPraHNYECKUX BEILECTB.
JlabopamopHvie onvimol

Omnpenenenue pacTBOPOB KUCIIOT U IIETIOYEH ¢
MIOMOILBIO UHAUKATOPOB.

N3yyenue B3aMMOAEHCTBHS KUCIIOT

C METaJUIaMH, pEeaKIuil HEUTpalIn3aluu.
B3anmopelicTBrue pacTBOpa CEpHON KUCIOTHI C
okcuaom meau (I1).

[Tonydyenne HepaCTBOPUMBIX OCHOBAHUM.
BoITecHeHMEe OAHOTO MeTallIa APYTUM

13 pacTBOpa COJIH.

Ipaxmuueckas paboma

Ne 6. Penienune skcniepuMeHTaNIbHbBIX 3a/1a4 M0
TeMe «BakHelIne KJ1acchl HEOPraHMYEeCKUX
COETUHEHUINY.

Boruucnenus:

M0 YPaBHEHUSIM XUMHYECKOU PEaKIINH:
KOJTMYECTBA BEIIECTBa, 00BEMA, MACCHI TT0
M3BECTHOMY KOJIMYECTBY BEIIECTBA, O0bEMY,
Macce PeareHTOB WU MPOAYKTOB PEAKIINH.

[InanupoBars U OCYIIECTBIIATh

Ha IIPAKTUKE XUMUYECCKHE
JKCIIEPUMEHTBHI, IPOBOIUTH
HaOJIIOICHNUS, 1€1aTh BHIBOBI 110
pe3yJbTaraM dKCIIEPUMEHTA IIPU
IPOBEJICHUH Ja00paTOPHBIX OIBITOB U

pakTHYeckux Pador.

CrnemoBarh IpaBHIaM
6e3omacHoi paboThI B
naboparopuu

P UCTIOJIH30BaHUU
XUMUYECKOU MOCYIbI U
000pyOBaHuUS.

BricTpanBars pa3BépHyThIE
NIICbMEHHBIE U YCTHBIE OTBETHI C
onopou

Ha MHQpOpMaLIUIO U3 YUCOHUKA U
CIIPaBOYHBIX MaTEPUAJIOB,
TPAMOTHO HCIIOJIb30BaTh
V3Y4YECHHBIN ITOHATHWHBINA
anmnapar Kypca XuMuu

pabor.

CrnenoBath npaBuiiamM 0e30MacHON
paboThI B 1abopaTopuu

MIPU UCTIOJIb30BAaHUH XMMUYECKOM
ocyAbl U 000PYIOBaHUS.

BeicTpauBars pa3BEpHYTHIE
MIUCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha MH(oOpMaIHIO U3 YYeOHUKA U




CIPaBOYHBIX MaTEPHAIOB, FPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN MTOHATHIHBIN
anmnapar Kypca XUMHH.

Hroro no pasneny
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Paznen 3. [lepunoauueckuii 3axkon u [lepuognueckasi cucrema xumudeckux jiemeHToB [I. U. MeHpaeieeBa.
Crpoenne aroMmoB. XuMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOB

HTCIbHbIC PCAKITUN

3.1

[leproguueckuii 3ak0H U
[lepuonuueckas cucrema
XUMHUYECKHUX JIEMEHTOB
J. 1. Menaeneena.
Crpoenue aroma

7

[TepBbIie MOMBITKH KJIaCCH(PUKAUT
XUMHYECKHUX 31eMeHTOB. [loHaTue o rpynnax
CXOJHBIX 3JIEMEHTOB (ILIE€JI0YHbIE U
HIEJIOYHO3EMENIbHBIE METAJIIbL, TAIOT€HBbI,
MHEPTHBIE ra3bl). DIEMEHTbI, KOTOPbIE
00pa3yroT aM(oTepHbIe OKCUIBI U
rusipokcuipl. [leproanueckuii 3aKoH.
[lepuoauueckas cucreMa XUMAYECKUX
anemenToB J[.1. MeHnneneena.
KopoTkonepronHas v JIMHHONIEPUOAHAS
dbopwmel [leprogudeckoit cucTeMbl
xumuuecknx snmemeHToB JI.1. Menaeneena.
IIepuone! u rpymbl. GU3NYECKHIN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB NIEPUO/IA U
TpyMNIbl 3JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX SIIEP.
N3oronsl. Dnexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04YEK aTOMOB TepBhIX 20
XUMHUUYecKHX 3neMeHToB [leproanueckoii
cucreMmsl J[.M1. Menzeneesa. XapakrepucTuka
XUMHYECKOTO 3JIEMEHTA IO €70 MOJOKEHUIO B
Ilepunonuueckoit cucreme .M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHUsI pajuyca aTOMOB
XUMHUYECKHX IEMEHTOB, METAIIIMYECKUX U
HEMETAJJTNYECKUX CBOMCTB MO IPYyIIaM U
nepuonaM. 3HadeHue llepuonnyeckoro 3akoHa
u Ilepronnyeckoit CUCTEMBI XUMUYECKHAX
AJIEMEHTOB ISl PA3BUTHSI HAYKU U TIPAKTUKH.
J.1. MenneneeB — yd€HBIN U TpaXKAaHUH.
Xumuueckuii IKcnepumenm:

PackpsIBaTh CMBICII IEPUOIUYECKOTO
3aKOHa.

OnuceiBaTh CTPOEHHUE TAOIUIIBI
«Ilepuognueckas cucreMa XUMHYECKUX
anemenToB /.M. MennaeneeBa.
MogenupoBark CTpOCHHE aTOMa,
SHEPreTHUYECKUX YPOBHEN U
IIOJYPOBHEW TP MOMOILYU PUCYHKOB,
AJIEKTPOHHBIX KOHPUTYypaLuil U
ANIEKTPOHHO-TpadudecKuX GopmyI.
[HosicusTh Pu3MUecKuil CMbICI
IIOPSIKOBOTO HOMEpa, HOMEPOB IEPHUOAA
Y TPYIIIBI DJIEMEHTA.

XapakTepu3oBaTb XUMHUYECKUE
JJIEMEHTBI IIEPBBIX TPEX MEPUOIOB,
KJIMM, KaJbLUM U UX COCTUHEHUS 10
nosiokeHuto B [lepuonnueckont cucreme
.. Menneneesa.

OO0BsACHATH 001I1e 3aKOHOMEPHOCTHU B
N3MEHEHUHU CBOMCTB XMMHUYECKHUX
3JIEMEHTOB (M3MEHEHUE PanyCcoB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BaJICHTHOCTHU) U UX COCAMHEHUN

B IIpeJieax MaJIbIX IEPUOIOB U TIIaBHBIX
MOATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB.

YyacTBOBaTh B COBMECTHOM paboTe B
1ape Wiy rpymnime.

BeicTpauBars pa3BEpHYTHIE

IMMCbMCHHEBIC U YCTHBIC OTBCTEI C




Jlemoncmpayuu.

B3auMmonelicTBie ruIpoKCHIa IUHKA C
pacTBOpaMM KHUCIJIOT U LIETOYEH.
MogennpoBaHue CTPOEHUS MOJIEKYII ITPU
IIOMOIIY PUCYHKOB, MOJIEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (GOPMYIL.
Tabnmuna «Ileproanyeckas cuctema
XUMHUYECKHUX JIEMEHTOB

JI.1. MenneneeBay.

OIOpoi
Ha HOOPMAIHIO U3 YICOHHKA U IPYTUX
HCTOYHHKOB, B TOM uncie HTepHeTa.

3.2

XUMHYeCcKas CBSI3b.
OKHUCINTEIIFHO-
BOCCTAHOBHUTEJIbHBIE
peakuu

Xumnueckas cBa3b. KoBasieHTHas (TOsipHAsT
1 HETOJISIPHAS ) CBS3b.
DNEeKTPOOTPULIATEIHHOCTh XUMHUECKUX
anemeHToB. MoHHas cBsi3b. CTENeHb
okucieHus. OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE peakiuu. [Iporecchl
OKHCJICHUS U BOCCTaHOBIICHHS. OKUCIUTEIN U
BOCCTAHOBUTENN. XUMUUYECKUHN HKCIIEPUMEHT:
M3y4eHHe 00pa3IloB BEIIECTB METAIIIOB U
HEMETAJUJIOB, B3aUMO/IEHCTBUE THIPOKCUIA
[IMHKA C PACTBOPAMH KUCJIOT U HIEIOYEH,
MIPOBEJICHHUE OIBITOB, UJUTFOCTPUPYIOLIUX
MIPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHre, peakiuy pa3ioKeHus,
COEJTMHEHUS).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OnBITHL, WJUTFOCTPUPYIOLIUE TPUMEPDI
OKHCITUTETHFHO-BOCCTAHOBUTEIIBHBIX PEAKITAN
(ropeHue, peakliy pa3yIoKEHUs,
COCTMHECHMUS).

PackppiBaTh CMBICI U3y4aeMBbIX
noHATHi. OnpeaessiTh BUJI XUMHUYECKOMN
CBSI3U B COCAUHCHUU.

MonennpoBark CTPOCHHE MOJIEKY IIPU
IIOMOIIM PUCYHKOB, MOJIETIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Hcnonb3oBaTh XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHUS (DOPMYI BEILIECTB,
AJIEKTPOHHOTO OajlaHca peakiiuii.
Ornpenenartb CTENeHb OKUCIEHHS aTOMOB
XUMUYECKHUX JIEMEHTOB 10 (hopMyJiaM U
COCTaBIIATh (POPMYIIbI OMHAPHBIX
COCIUHCHHH 110 CTEIICHN OKHCICHHS
aTOMOB XMMHUYECKHUX SIICMCHTOB.
Ornpenensatb OKUCIUTETb U
BOCCTaHOBHTEb. PaccTaBiaTn

K02 (HUIMEHTHI B CXeMaxX MPOCTHIX
OKHUCJIUTEIHHO-BOCCTAHOBUTEILHBIX
PEAKIHI METOJIOM AIIEKTPOHHOTO
OanaHca.

HaGnrogaTs XUMHYECKHE ONBITEI 110
MJIaHYy, aHAJIM3UPOBATH U JIeNIaTh
BBLIBOJIBI.

Ucnonb3osars UKT mis cozmanus
MOZEJIei, MOATOTOBKHY MPE3EHTAaLIHM,
JIOKJIaJ0B II0 TEME.

BricTpauBare pa3BEpHyTHIE




MMMCbMEHHBIC U YCTHBIE OTBETHI C
ornopoit Ha HHPOPMAITHIO U3 yUeOHUKA U
JPYTUX UCTOYHUKOB, B TOM YHCIIE
Hnrepnera.

Wroro mo pazneny 18
OBILIEE YNCJIO YACOB I1O0 68
[MPOT'PAMME
9 KJIACC
Ne HaumenoBanue KosmnuecTBo IIporpammHoe coaep:xanue OcHoBHBIE BU/BI 1eTEJILHOCTH
n/n pa3aesioB U TeM 4acoB o0yJaroumxes
y4eOHOro npeamera
Pazjes 1. BemecTBO M XUMHYeCKHe peakum
1.1 | IloBTOpeHue u 5 [Tepunomnueckwnii 3akoH. [lepronnueckas XapakTepru30BaTh XUMUYCCKUE

yriyOJeHre 3HaHUH

CHUCTEMA XUMHUYCCKHUX IJICMCHTOB

JIEMEHTBI IIEPBBIX TPEX IEPUONIOB,




OCHOBHBIX Pa3/IeJiOB
Kypca 8 kiacca

.. MenneneeBa. CTpoeHue aToMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
IIEPUONIOB, KaJIHs, KaJbLUsA U UX COCAUHCHUN
B COOTBETCTBHH C ITOJIOKEHUEM JIEMEHTOB

B [lepronnueckoii CUCTEME U CTPOCHUEM UX
aTOMOB.

CrpoeHue BeniecTBa: BUAbI XUMAYECKOU
CBA3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOMCTB BEILIECTBA OT THUIIA
KPUCTAJNINYECKON pEeIETKU U BUJIA
xuMudeckoit cBsazu. Knnaccudpukanus u
HOMEHKJIaTypa HEOpraHUYECKUX BELIECTB.
XHMMHYECKHE CBOMCTBA BEUIECTB,
OTHOCSIIIUXCS K PA3JIMYHBIM KJIaccam
HEOPraHUYECKUX COCIUHEHUM, TeHETUYECKast
CBSI3b HEOPraHUYECKUX BEIIECTB.
Xumuueckuii IkKcnepumenm:
Hemoncmpayuu: 03HAKOMIIEHHE C MOJEIISIMU
KPUCTAJNINYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIJIOB U
HeMeTaJuoB (rpaduTa u aiMasa), CI0KHBIX
BEIIECTB (XJIOpH1a HATpus).

KaJIUs U KaJIBLIMS TI0 UX TIOJIOKEHUIO B
[Tepuoguueckoii cucreme /1. W.
Menneneesa. Knaccuduuuposars u
Ha3bIBaTh HEOPraHUYECKHE BEILIECTBA
HU3yYEHHBIX KJIACCOB.

OnuceiBaTh 00IIME XUMHYECKHE
CBOICTBA BELLECTB Pa3JIMYHbIX KJIACCOB,
NOJTBEPKAATh CBOMCTBA IIPUMEpPaMH
MOJICKYJISIPHBIX YPABHEHHUN XUMHUECKUX
peaKIuu.

Ornpenensats BUJI XUMHUYECKOM CBSI3H U
THUI KPUCTALIMYECKON PEMIETKU
BEILIECTBA.

[Iporuo3upoBars CBOICTBA BELIECTB B
3aBUCUMOCTH OT UX CTPOECHUA.
BricTpauBars pa3BEépHyThIE
MMCbMEHHBIC U YCTHBIE OTBETHI C
oTopoif Ha MH(popMaLHIO U3 yUeOHUKA U
CIIPABOYHBIX MAT€PUAIIOB, TPAMOTHO
UCIIOJIb30BaTh U3YYEHHbIN TOHATUIHBIN
anrapar Kypca XuMHH.

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKHX PEaKIuit

Knaccudukarus XuMHUYECKUX PEaKIIHi 1Mo
Pa3TIUYHBIM MpU3HAKaM (TI0 YUCITY U COCTaBY
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO
TerIoBoMY 3P (HEKTY, 0 U3MEHEHUIO CTETICHEH
OKHCIICHUS XUMUYCCKHX 3JICMEHTOB,

0 0OPaTUMOCTH, 110 YYACTHIO KaTaJlnu3aropa).
DK30- ¥ 3HJIOTEPMUYECKHUE PEAKIIUH,
TepMOXUMHUUYECKHe ypaBHeHUs. [loHsaTHE O
CKOpOCTH XuMH4eckoil peakuuu. [Torstue 06
00paTUMBIX U HEOOPATUMBIX XUMUYECKHUX
peakuusx. [loHATHE O TOMOTEHHBIX U
TeTEPOreHHBIX peaknusx. [lorsTHe o
karanuse. [IoHsITHEe 0 XMMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUSIONINE HA

PackpeIBaTh cMBICT U3y4aeMBbIX
MOHATUM U IPUMEHSTh 3TH MOHATUS TIPU
ONMCAHUHU CBOMCTB BELIECTB U UX
npespauieHunil. Knaccupunuponars
XUMHUYECKHE PEAKLIUU IO Pa3INYHbIM
MIpU3HAKaM. YCTaHABIINBATh
3aBHUCHUMOCTb CKOPOCTH XMMHUYECKOI
peakuuu OT pa3IMYHbIX (GaKTOPOB.
[Iporno3upoBarb BO3MOKHOCTH
MPOTEKaHUsI XUMUYECKUX TIPEBpaIeHUI
B Pa3JIMYHBIX YCIOBHSIX.

Onpenenars OKUCIUTENb U
BocctaHoBuTens B OBP. CocraBnsath
JIEKTPOHHBIN OalaHC peakluu.




CKOPOCTb XMMUYECKOM peaKkIuu U MOJI0KEHNE
XUMHUYECKOTO paBHOBeCHS. OKHCIUTEIHHO-
BOCCTAHOBUTEIbHBIE PEAKIIUHU, HIIEKTPOHHBII
OaJlaHC OKHCIIUTEILHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBlieHUE ypaBHEHUI
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUN
C UCIOJIb30BAaHMUEM METO/Ia JIEKTPOHHOTO
Oaytanca.

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu:

WccnenoBanne 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW peaKIuu OT BO3JCHCTBUS
pa3anyYHbIX (PaKTOPOB.

OMNBITHI, UJUTIOCTPUPYIOLTUE TPUMEPDI
OKUCITUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKITAN
(ropeHue, peakiy pas3JIOKEHHUS,
COCTMHCHHUS).

Buiuucnenus:

KOJINYECTBA BEIIECTBA, 00bEMA U MACChI
pEareHToB UM MPOAYKTOB 110 YPAaBHEHUSIM
XAMHYECKUX PEAKIIHI.

[Ipon3BoaUTH BEIYMCIEHUS 11O
XUMHUYECKUM YPABHEHHUSM.
Y4acTBOBaTh B COBMECTHOI paboTe B
nape WM IpyIe.

BeicTpauBars pa3BEpHYyTHIE
IUCbMEHHBIC U YCTHBIE OTBETHI C
ormopoi Ha HHPOPMALIHIO U3 YICOHUKA U
CIIPaBOYHBIX MaTepUaJIOB, TPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN TOHATUIHBIN
anmnapar Kypca XuMHuH.
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ONEKTPOIUTHYECKAS
JMCCOLIMALUS.
XUMHYECKUE PEAKIIUU
B pacTBOpax

Teopust AIEKTPOIUTHIECKONU TUCCOIUAIUY.
DNEKTPOIIUTHI U HEXNIEKTPOJIUTHI. KaTHOHHI,
aHMOHBI. MeXaHu3M AUCCOLMAINY BEIICCTB
C Pa3IMYHBIMU BHIAMH XUMUYECKOH CBSI3H.
Crenenb aucconuaiyn. CUIbHEBIC U Cl1a0bIe
AIIEKTPOITHTHI.

Peakiiny nonHoro ooMeHa. YciioBus
MIPOTEKaHUS peaKIMii HOHHOTO OOMeHa,
MOJIHBIE U COKPAIllEHHbIE HOHHBIE YPABHEHUS
peakuuii. CBOKCTBA KUCIIOT, OCHOBAHUH U
conieil B cBeTe MpeICTaBICHH 00
AIEKTPOTUTHIECCKON JTUCCOIHAITIH.
KauecTBenHnble peakiiuu Ha noHBL. [loHsTHE O
TUIPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

PackpeiBarh cMbICT M3yYaeMbIX
TOHSTHH, a TAK)KE CMBICII TEOPUHU
JNEKTPOIUTUYECKON JTUCCOLUALINY.
OOBSICHATH TPUUUHBI
AIEKTPOITPOBOIHOCTH BOIHBIX
pPacTBOPOB BEIIECTB, pa3IMyaTh ciadbie
U CUJIBHBIE 3JIEKTPOJIUTHI.

CocCTaBiATh ypaBHEHUSI TUCCOIUALINH
KHCJIIOT, IIIe0YeH 1 COIeH, IMOJHbBIE U
COKpaIllEHHbIE HOHHBIE YPABHEHUS
XUMHYECKHUX PEaKIuii HOHHOTO 0OMeHa,
KpaTKye HOHHBIE YPaBHEHUS MPOCTHIX
peakIui TUAPOIIN3a COIEH.
XapakTepu3oBaTh 001IHe XUMUICCKHE
CBONCTBA BEILECTB PA3JIMUYHbBIX KJIACCOB
Ha OCHOBE TEOPHH JICKTPOJIUTHUECKOMN




HccnenoBanue 371€KTPOIPOBOTHOCTH
pPacTBOPOB BEIIECTB, MPOLECCa AUCCOIHALINH
KHCJIOT, 111eJIouei u cosieit (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).

OMNBITHI, HIUTFOCTPUPYIOLTUE MPU3HAKH
MPOTEKAHUS peaKIMii HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BbIJICIICHUE ra3a,
00pa3oBaHKE BOJIBI).

PacniozHaBaHue HEOPraHM4YECKUX BELIECTB C
MOMOIIIbIO KQYECTBEHHBIX PEAKIINil Ha HOHBI.
Jlabopamopuwiii onvim: VI3ydeHue npu3HaKoB
MPOTEKAHUS PeaKIMK HOHHOTO OOMEHa B
pacTBopax AMEKTPOIUTOB (¢ 00pa3oBaHHEM
0caJika, BbIIETIEHUEM raza, 00pa3oBaHUEM
BOJIbl). [Ipakmuueckas paboma:

Ne 1. Penienue sxciepuMeHTaNbHBIX 3a/1a4 0
TEMeE.

Boruucnenus:

M0 YPaBHCHUSIM XUMHUYECKUX PEAKITUH.

JUCCOLMAIIMY; TIOATBEPK1aTh CBOMCTBA
IIPUMEpPaMHU MOJIEKYJISIPHBIX U HOHHBIX
YpaBHEHUN XUMHUUYECKHUX PEAKLUM.
Pemarp sxcniepuMeHTaIbHbIE 334U 110
TEME.

IInanupoBarhs 1 OCYIIECTBIATH Ha
MIPaKTUKE XUMUYECKUE IKCIIEPUMEHTBI,
IPOBOAUTE HAOJIIOAEHUS, IeNaTh
BBIBOJIBI 10 pE3YJIbTaTaM dKCIIEPUMEHTA
IpY IPOBEICHUU J1a00OPaTOPHBIX ONBITOB
U IIPAKTUYECKUX padoT.

CnenoBarb npaBuiiaM 0€30MacHON
paboThI B 1a00paTOpUM NpU
VCII0JIb30BaHUM XUMUYECKON MOCYAbI U
000pyIOBaHUA.

[IpoBonuTh BBIUKCIECHMUS 110
XUMHUYECKUM YPABHEHUSIM.
Y4acTBOBaTh B COBMECTHOI paboTe

B [1ape WM TPYIIIIE.

BeicTpauBars pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OIopoit

Ha HHGOpMAIIUIO U3 yYeOHHUKA U JPYTUX
UCTOYHHKOB MH(OpMAIIMK, B TOM YHCIE
WHTtepHera.

Hroro no pasneny
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Pazgen 2. Hemera/iibl M UX COeIUHEHUSA

2.1

OO11ast XxapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB
VIIA-rpynmnsl. I'anorenst

OO01mas xapakTeprCcTHUKa TaloTeHOB.
OCO0OEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHbBIE
crenenn okucieHus. CTpoeHue u Gpuzndeckue
CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB.
XUMHUECKHE CBOMCTBA HA TPUMEPE XJI0pa
(B3aMMOACHCTBHE C METAJUIAMH,
HEMeTaJlIlaMH, 1Ie04aMu). XJI0pPOBOJOPO/I.
ConsgHas KuClIoTa, XUMUYECKHE CBOICTBA,
IIOJIy4EeHUE, IpUMEHEHMe. [leficTBrE Xopa U
XJIOPOBOJOPOAA HA OPTaHW3M YEJIOBEKA.

OOBACHATH 00IIKE 3aKOHOMEPHOCTH

B U3MEHEHNUHU CBOMCTB HEMETAJUIOB M HX
COEMHEHUH B Mpezenax MabIx
MIEPUOJIOB U TIIABHBIX TTOITPYIITT
[leproanueckoit cCTEMbl XMMUYECKHX
JJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBarh GU3NIECKUEC U
XMMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB raJIOTeHOB (Ha IPUMEPE XJI0pa)




Baxnelmue Xa0puabl U KX HaXOXKIEHUE B
MpUpoJIe.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OnbITHI, OTpaxaroniue Gu3nIecKue u
XUMHYECKHE CBOMCTBA TAJIOTEHOB U MX
COETMHEHUH (BO3MOXKHO MCIOJIb30BaHNE
BHJICOMATEPHAJIOB).

O3HakoMIIeHHE ¢ 00pa3aMu XJIOPHUIOB
(rajmoreHu10B).

Ipaxmuueckas paboma

No 2: TlonyueHue CoNSIHOM KUCIIOThI, U3yYEHUE
€€ CBOMCTB.

Buiuucnenus:

10 YPaBHEHUSIM XUMHYECKUX PEAKIUH, €CIIH
OJIMH W3 pPEearcHTOB JIaH B U30BITKE.

U CJIOXKHBIX BEIECTB (XJIOPOBOAOPO/A,
XJIOpUa HATPHs), CIOCOOBI UX
MOJTy4eHUsI, IPUMEHEHHUE 1 3HAYCHHE

B IIPUPOJIE U KU3HU YeJIOBEKa.
OnpenensTs XJIOPHI-UOHBI B PACTBOPE.
[1nanupoBarh 1 OCYIIECTBIATH

Ha MPAKTHKE XUMUYECKUE
9KCIIEPUMEHTBI, TPOBOJIUTH
HaAOJIOICHNS, AeTIaTh BHIBOJIBI T10
pe3ynbTaraM dKCIIepUMEHTa MPU
IPOBEACHUH JTa0OPATOPHBIX OIBITOB U
MPAKTHYECKHUX PadoT.

CrnenoBarh npaBuiaM 0e30macHOR
paboTHI B JTabopaTopuu

IIPH UCIIOJTb30BAaHUHM XUMHUIECKOM
HOCY/IbI U 000PYAOBaHUS.
BricTpanBars pa3BEpHYyTHIC
MUCHbMEHHBIC U YCTHBIE OTBETHI C
omnopoit Ha uHGOPMAITHIO U3 yUeOHUKA U
CIPAaBOYHBIX MaTepHaoB, TPAMOTHO
HCIIOJIb30BaTh U3yUYEHHBIN OHATUIHBIN
anmapar Kypca XuMuH.

2.2

OO61as xapakTepucTuKa
XUMHUYECKUX JIEMEHTOB
VIA-rpynmsl. Cepa u e€
COEIMHEHUS

OO0m1as xapakTepucTuka MeMeHToB VIA-
rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHHSI.

Crpoenue u puznYecKre CBOMCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJIa M CEPhI. AJIIOTPOITHBIE
MoIU(UKAIIUK KACIOPOAA U CEPHI.
Xumuueckue cBoicTBa cepbl. CepoBOa0OpO,
CTpOeHHUE, PU3NUECKHUE U XUMUYECKUE
CBOMCTBA.

OKcHUIBI cephl KaK MPEICTaBUTENN KHCIOTHBIX
OKCHJIOB.

Cepnas KucioTa, PU3NIECKUE U XUMUICCKUE
cBolicTBa (00ITME KaK MPEICTAaBUTENS Kilacca
KHCJIOT U crienupuieckre). XuMHuuecKue
pEaKIvH, JICXKAIIE B OCHOBE

OO0BsCHATH 001I1E 3aKOHOMEPHOCTHU B
V3MEHEHUH CBOWCTB AJIEMEHTOB
VIA-rpynne! 1 uX coeilMHEHUH C
y4ETOM CTPOEHUS UX aTOMOB.
XapakTepr3oBarh (HU3NIECKUE U
XUMHUYECKHE CBOICTBA IPOCTOTO
BEILIECTBA CEPhI U €€ COCTMHEHU I
(cepoBoIOpPO/A, OKCUIOB CEPBI, CEpHON
KHUCJIOTHI, CYIh(}aTOB), CIIOCOOBI UX
MIOJIyYEHUs1, IPUMEHEHHUE U 3HAUYCHHE

B IIPUPOJIE U JKU3HU YeJIOBeKa.
Omnpenensats HanU4Ke Cylb(}haT-uOHOB B
pacTBope.

OOBACHATD CYIIHOCTH IKOJIOTMYECKUX
1po0JIeM, CBSI3aHHBIX C MepepaboTKOM




MPOMBIIIUICHHOTO CII0c00a MOMyYeHUs] CEPHOI
kuciotsl. [Ipumenenue. Conu cepHOi
KHCIIOTHI, KAY€CTBEHHAS PEaKIUs Ha CyIbQar-
noH. Haxoxnenue cepsl 1 €€ COeIMHEHMI B
npupoae. XuMHUYECKOE 3arpsi3HEHNE
OKpYXaIOLEel Cpesibl COEIMHEHUSIMU CEPbI
(KUCTIOTHBIE AOXKAM, 3arps3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEeIOTBPALICHHUSI.
Xumuueckuii IKcnepumenm:
Jlemoucmpayuu:

O3HakomIIeHUE ¢ 00pa3iaMu Cephl u e
COeTMHEHUSIMU (BO3MOXKHO MCIOIb30BAHUE
BUJIEOMATEPHUATIOB).

Habmronenue nporecca oOyriuBaHus caxapa
I10J1 IEMCTBUEM KOHIIEHTPUPOBAHHON CEPHOU
KHCJIOTBI.

Jlabopamophvie onvimul.

N3yueHne XMMUYECKUX CBOWCTB
pa30aBIIEHHOIN CEpHOU KUCIIOTHI.
[IpoBeneHne kaueCTBEHHOW peakIuu Ha
cynb(haT-uoH U HaOIIO/IEHNE TIPU3HAKA €€
MPOTEKAHUS.

COCIMHEHUI CEPBI.

[TnanupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHE

9KCIIEPUMEHTBI, IPOBOANUTH
HaOJIIONEeHs], JeIaTh BBIBOIEI 110
pe3yabraraM SKCIEpHUMEHTA.

CrnenoBarb npaBuiaM 0€30MacHON
paboThI B 1aboparopun

MIPU UCTIOJIb30BAaHUH XMMUYECKOM
nocyzsl 1 o0opynoBanus. [IponsBoauts
BBIYMCIICHHS

110 XUMHYECKHM YPABHEHHSM.
Hcnonp30Bath 1py BHIOTHEHUN
y4eOHBIX 3aJaHUI TEKCThl yUeOHHKA,
CIPaBOYHBIE MaTEPHAIIBI
(ITepnognyeckyro cucTeMy XUMHUECKUX
anemenToB []. 1. MenneneeBa, Tabnuiy
PAacTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U
COJIEH B BOJIE, WIEKTPOXUMUYECKHUU P
HanpsHKEHU METasoB).

Hcnonp30Barh 1py BHITOTHEHAN
y4eOHBIX 3a7]aHui U B IIpoliecce
MCCIIE/IOBATEbCKON AEITETbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHAYECKOTO COZEePIKaHusl, CIIPABOYHBIC
Marepuasl, pecypcol MIHTepHeTa.

2.3

OO61mas xapakTepucTuKa
XHUMHYECKUX DJIEMEHTOB
VA - rpyninsi.

A3zor, pocdop u ux
COCIMHCHUS

OO11ast XapaKTepUCTHKA HIIEMEHTOB
VA-rpynmnbl. OcobeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE
CTETEHH OKUCIICHHUS.

A30T, pacipocTpaHEHHE B IPUPOIE,
¢du3nuecKkre U XuMHUECKHe
cBoricTBa. KpyroBopot a3zora B
IIPUPOJE.

AMMHaK, ero Gu3ndecKue u
XUMHUYECKHE CBONCTBA, OJIy4eHHE
u npuMeHeHue. Coau aMMOHUS, X

OOBsACHATH 001I1e 3aKOHOMEPHOCTHU B
VU3MEHEHUHU CBOWMCTB 2JIEMEHTOB
VA-rpynmel ¥ uX COEAMHEHUN C Y4ETOM
CTPOEHUS X aTOMOB.

XapakTepr3oBarh (HU3NIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BelIeCTB a30Ta u ¢pocdopa u ux
COeMHEHMH (aMMHUaKa, COJIe aMMOHUS,
A30THOM KUCJIOTHI, HUTPATOB, OKCH/IA
tdocdopa (V) u dhochopHOI KUCTOTHI,
dhocdaroB), ciocoObI UX MOTYICHHUS,




du3nUecKre 1 XUMHYECKUE
CBOICTBA, IPUMEHEHUE.
KauecTBeHHast peakuusi Ha HOHbI
AMMOHHSL.

A3OTHas KUCI0Ta, €€ MoyYeHue,
¢du3nUecKre 1 XUMHUECKUE
cBoiicTBa (001IHEe KaK
IPEACTAaBUTENIS Klacca KUCIOT U
crenuduaeckue). Mcons3oBanue
HUTPATOB H COJICH aMMOHUS B
KaueCTBE MUHEPAJIbHBIX yI10OpEeHUH.
XUMHUYECKOE 3arpsI3HEHUE
OKpY’Karolel cpezbl
COCIMHEHUSIMU a30Ta (KUCITOTHBIE
JOXKH, 3arpsiI3HEHNE BO3TyXa,
o4BkI 1 BooéMoB). Docdop,
AJIIOTPOMHBIE MOAU(PUKAIIUU
docdopa, puznueckue n
XUMUYeckue cBoiicTBa. Okcua
docdopa (V) u bochopnas
KUCIIO0Ta, (PU3NYECKHE U
XAMHYECKHE CBOMCTBA, MMOJyYECHUE.
Hcnonb3oBanue pocdaros B
KaueCTBE MUHEPAIbHBIX yIOOPSHU.
Xumuueckuii IkKcnepumenm:
Jlemoncmpayuu.

¢u3nUecKUMHU CBOMCTBAMH a30Ta,
docdopa

U MX COeIMHEHHH (BO3MOXKHO
MCTIOJIb30BaHKE BUICOMATEPHATIOB).
O3HakomiieHHE ¢ 00pa3aMu
a30THBIX U (hOCHOPHBIX yIOOPEHUH.
[Tomy4yenue, coOupanmue,
pacrio3HaBaHKE M U3yYEHHE CBOWCTB
aMMuaka. BzanmMmoneiictsue
KOHLIEHTPUPOBAHHOM a30THOU
KHCJIOTHI C MeZIbIO (BO3MOXKHO

MPUMEHEHHE U 3HaYCHUE B IPUPOJIE U
KU3HU denoBeka. OnpenensiTh HOHBI
aMMOHUS U (hocdar-uOHBI B PaCTBOPE.
OOBACHATH CYHITHOCTb SKOJIOTUYECKUX
po6JeM, CBSI3aHHBIX C HAXOXKICHUEM
coemMHEeHMH a3ota u pocdopa

B OKpyxarouieit cpene. [lnanuposars u
OCYIIECTBJIATH HA IPAKTHUKE
XUMHAYECKHE SIKCIIEPUMEHTBI, IPOBOAUTH
HAOJIOIeHNs, 1eTIaTh BHIBOIBI T10
pe3ynbTaraM 3KCIepUMEHTa MPH
pOBEACHUH JaOOPATOPHBIX OIMBITOB U
NPaKTUIECKOU PaOOTHI.

CrnenoBarb npaBuiaM 0€30MacHON
paboThI B 1a00paTOpUM NPU
UCIIOJIb30BaHUH XUMUYECKON MOCYAbI U
obopynoBanus. [IponzBoauts
BBIYUCIICHUS [0 XUMHUYECKUM
ypaBHeHHSM. VIcrions30BaTh mpu
BBITTOJIHEHUH Y4EOHBIX 3a/1aHUI TEKCTHI
y4eOHUKa, CIIPaBOYHBIC MaTEPUAITBI
(eproANYECKyIO CUCTEMY XMMHUYECKUX
anemenToB /. 1. Menneneesa, Tabnuiry
PacTBOPUMOCTH KHUCIIOT, OCHOBAHUH U
COJIEH B BOJIE, WIEKTPOXUMUYECKHUN P
HanpsHKEHUH METaJIIOB).




WCIIONb30BAaHUE BUICOMATEPHAIIOB).
Ipaxmuuyeckas paboma

Ne 3: Tlonyuenue aMmmuaxa,
M3yYEHHUE ero CBOMCTB.
Buiuucnenus:

[0 YPaBHEHUSM XUMHUYECKUX
peakuuii

2.4

OO61mas xapakTepucTuka
XUMHUYECKUX IEMEHTOB
VIA-rpynmsl. Yriepon u
KPEMHHM, U UX
COETMHEHUS

OO0m1as xapakrepucTuka snemeHToB [VA-
rpynnbl. OCOOEHHOCTU CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHNU OKUCIICHUS.

Yrepo, alIoTPOITHEIE MO (DUKAIIAH,
pacrnpocTpaHeHue B mpupoje, pusndeckue u
XUMHUYECKHE CBOMCTBA. ACOpOIIHs.
Kpyrosopot yriepona B mpupoje.

Oxkcupl yriaepona, ux (Gu3ndecKue u
XUMHUYECKHE CBOMCTBA, IEUCTBUE

HAa JKUBbIE OPTaHU3Mbl, [IOJIy4EHHUE U
IpUMEHEeHHEe. DKOJIOTHYEeCKHe MPOOIeMbl,
CBs3aHHBIE ¢ okcuioM yriepoaa (IV),
TUII0TE3a IM00AIBHOTO MOTEIJICHNs KIMMaTa,
MapHUKOBBIN 3 (DEKT.

VYronbHas KMCIOTa U €€ CONH, UX (pu3ndYecKue
Y XUMHUYECKHE CBOMCTBA, OTyYEHUE U
npuMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-noHbl. Vcnonb3oBanre kapOOHATOB
B OBITY, MEIUIIMHE, TPOMBIIIIIEHHOCTH U
CEJIbCKOM XO35IMCTBE.

[TepBoHauanbHBIC TOHITHS 00 OPTaHUIECKUX
BEIIECTBaX Kak O COEAMHEHMSIX yIieposia
(MeTaH, 3TaH, ATUJIEH, alleTUJIEH, STaHOJI,
IJIMIEPYH, YKCYCHas KHCIIOTa).

ITprpoaHbIE NCTOYHUKH YITIEBOAOPOAOB
(yrousb, mpUpOJHBIN Ta3, HE(PTH), MPOTYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U
MpOMBILIUIEHHOCTH. [IoHsATHE 0 OHOTOTHYECKH
BaXHBIXBEILIECTBAX: JKUpax, Oenkax,
YIJIEBOJIaX — ¥ MX POJIM B KU3HU YEJIOBEKA.

OOBsICHATBH 00IIIE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB AJIEMEHTOB
IVA-rpynnsl ¥ UX COEIMHEHUH ¢
Y4E€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB YIVIepOJa U KPEMHHUS U X
COCTMHEHUH (OKCUJIOB YTIIEPO/Ia,
YTOJIBLHOM KUCIIOTHI, KApOOHATOB, OKCH/IA
KPEMHHUSI, KPDEMHUEBOU KUCIIOTHI,
CHJIMKATOB), CIOCOOBI UX MOJYUEHUS,
MIPUMEHEHUE U 3HAYEHUE B IPUPOJIC U
KU3HU yenoBeka. OObSICHITH
MIPUINHHO-CIIEJICTBEHHYIO CBSI3h!
CTPOEHHME BellleCTBAa — CBOMCTBA —
MIPUMEHEHUE — Ha PUMEepax
COEIMHEHUH yIiepoaa U KpEMHUSL.
Ornpenensats kapOOHAT- U CUITUKAT-HOHBI
B pacTBOpE.

OOBSICHATH CYITHOCTH YKOJIOTUUECKUX
mpo0JieM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOTO ra3a B OKpYKarolleun
cpene. [lonTBepkaTh 0COOEHHOCTH
COCTaBa OPraHUYECKUX BEIIECCTB
MpUMepamMu IPOCTHIX COCTUHEHUI
(meTaH, 5TaH, STUJIEH, allCTHIICH,
3TaHOJI, TIIULEPHUH, YKCYCHAs! KUCIIOTa),
B3aMMOCBSI3b HEOPTAHUYECKUX
COEMHEHUH yIiepoJa U OpraHu4ecKux
BeriecTB. OMHCHIBaTh POJIb OEIKOB,




MarepualibHOE €JUHCTBO OPraHUYECKUX U
HEOpraHu4yecKkux coeanHenuil. Kpemuuii, ero
bu3nUeCKre U XUMUYECKHUE CBOMCTBA,
nojryuyeHue u npumenenue. CoenuHeHus
KpeMHus B ipupoje. OOmme mpeIcTaBICHUs
00 okcune kpemuus (IV) u kpemHueBou
KHCJIOTE.

Cunukarsl, X UCTOJIb30BAHKE B OBITY,
MEJIULIMHE, TPOMBILIJIEHHOCTH. BaxkHeiue
CTPOUTENIbHBIE MaTepUalbl: KEpaMHUKa, CTEKIIO,
[IEMEHT, OeTOH, jkene300eToH. [Ipobaembl
0€30I1acCHOTO HCIIOIF30BaHUS CTPOUTENBHBIX
MaTepUaioB B MOBCEHEBHON KU3HH.
Xumuueckuii ykcnepumenm:
Jlemoncmpayuu.

Mozenu KpUCTaIUTMUECKHUX PEIIETOK aamasa,
rpadura, pymiepena. O3HAKOMIICHHE C
MIPOIIECCOM aZCOPOLINU PACTBOPEHHBIX
BEII[ECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM ITPOTUBOTA3A.

O3HaKkoMJIeHUE C IPOAYKIIMEN CUITMKAaTHON
MpOMBIIUIEHHOCTH (Buneomarepuansi:
CUJIMKATHAs! TPOMBIIIEHHOCTB ).

Mopenu MoJeKya OpraHu4eCcKUX BEIECTB.
Jlabopamopmwiii onvim:

[Tonmyuenue, cobupanue, pacrio3HaBaHHE U
M3Y4YCHHUE CBOMCTB YITIEKUCIIOTO Ta3a.
Ipaxmuuecxue pabomoi:

Ne 4. TTonmyyeHue yriaeKuciaoro ra3a, u3y4eHue
€ro CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbBIX 33]1a4 10
TeMme «BaxkHellne HeMeTallJIbl U UX
COCTMHECHUS»

Buiuucnenus:

M0 YPaBHEHUSAM XUMHUECKUX pPEeaKIuil

KUPOB U
YIIIEBOJIOB B ()YHKIIHOHUPOBAHUHU
YKUBBIX OPTaHU3MOB, COCTAB MPUPOTHBIX
UCTOYHUKOB YIJIEBOJOPOJOB, UX POJIb

B OBITY U IPOMBIIIIIICHHOCTH.
[IpoBoaUTH BBIUKCICHHUS 110
YPaBHEHUSM XUMHYECKHUX PEAKITHI.
[1nanupoBarh U OCYIIECTBIATH HA
MIPAKTHKE XUMUICCKUE

9KCIIEPUMEHTBI, TPOBOJIUTH
HaOIONEHUS, AeJIaTh BBIBOAKI 10
pe3ynbTaraM dKCIIepUMEHTa MPU
IPOBEACHUH JTa0OPATOPHBIX OIBITOB U
MPAKTHYECKUX PadoT.

CrnenoBarb npaBuiaM 0e30MacHOR
paboTHI B J1aOOpaTopuu Mpu
UCTIOJTb30BaHUH XUMUYECKON TOCYIBI U
obopynoBanus. Mcnonp3oBars mpu
BBITIOJTHCHUH YI€OHBIX 3aJaHHIA TEKCTHI
yueOHHKa, CIPaBOYHbIC MaTepHAIIbI
(ITeproguvecKyro CUCTEMY XUMHUYECKUX
anemenToB [I. 1. MenneneeBa, Tabnuiry
pacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
CoJIeil B BOZIE, DNIEKTPOXUMHUECKHUH P
HanpspKEHUN METaIlIoB).
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Pa3nea 3. MeraJuibl M MX COeINHEHHUS

3.1 | OOmmwme cBoiicTBa 4 OO0mast XapaKTepUCTHKAa XMMUYECKHX PackppiBaTh cMBICT U3y4aeMbIX
METaJJIoB AIIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU UX MOHSITUN U MPUMEHSTh 3TU MOHATHS IPU

nonoxenus B [lepuoanyeckoit cucreme ONMCAHUU CBOKCTB BEILECTB U UX

xumudeckux snmemenToB .M. MengeneeBa u npeBpaineHnii. OOBSCHATH 001IIHe

cTpoeHus aroMoB. CTpoeHHE METAIIIOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB

Mertannndeckast CBSI3b U METaJUIMYECKast 3JIEMEHTOB-METAJIOB U UX COETMHEHUI

KPUCTAJUIMYECKas PELIETKA. C Y4€TOM CTPOEHUS UX aTOMOB.

DNEKTPOXUMUYECKUHN PsIJl HATPSHKEHHH XapakTepu3oBaTh CTPOCHHE METaJLIOB,

MeTaoB. PU3HUECKHE U XUMHUECKHE oOuie pU3n4ecKkue U XMUMHUUECKHe

cBoiicTBa MeTasuioB. OO1ue crocoObl CBOICTBa METAJIJIOB.

IoJIy4eHus: MeTasuioB. [lonsTHE 0 KOppO3uKn XapakTepu3oBarh 00IIKe CIIOCOOBI

METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT | MOJXYYEHUS METAJIOB.

koppo3uu. CiuiaBsl (CTalb, YyTyH, OrnuceIBaTh CIOCOOBI 3aITUTHI METAJITIOB

JTIOPAIOMUHUMA, OpOH3a) U UX IPUMEHEHHE B | OT KOPPO3HUHU.

OBITY ¥ IPOMBIIIJIEHHOCTH. CnenoBarb npaBuiam 0e30nacHON

Xumuueckuii Ikcnepumenm: paboThl B 1aboparopuu mpu

Hemoncmpayuu: WCIIOJIb30BaHUHM XUMUYECKON MOCYAbI U

OO0pa31pl METaJUIOB U CIUIaBOB. M3yueHue 000opy0BaHUs.

pe3ynbTaToOB KOPPO3UH METAIOB (BO3MOXXHO | IIpon3BonnTh BhIUKCIIEHUS

UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB). 10 YPaBHEHUSIM XUMHUECKUX PEAKIUH,

Jlabopamophvie onvimul: €CJIM OJIMH U3 PeareHTOB COJAEPKUT

O3HakomileHHe ¢ 00pa3liaMi METaJJIOB U PUMECH.

CIUIaBOB, UX (PU3MUECKUMH CBONCTBAMHU. VYyacTBOBaTh B COBMECTHOI paboTe B

Buiuucnenus: rape Wiy rpymime.

10 YPaBHEHUSIM XUMHUYECKUX peaKkiui, eciu Hcnonp3oBaTh Npu BBINOIHEHUU

OJIMH U3 PEAreHTOB COACPKUT PUMECH. y4eOHBIX 3aJaHUI TEKCTHl yUeOHHKA,
CIPaBOYHbIE MaTepuabl
(ITepponnyeckyto cucTeMy XUMUYECKHX
anemenToB /. 1. Menneneesa, Tabnuiry
PacTBOPUMOCTH KHCIIOT, OCHOBaHUMN U
COJIEH B BOJIE, MIEKTPOXUMUYECKHUN P
HaNpspKEHUN METAIITIOB).

3.2 | Baxueiimme MeTamuibl 1 16 [[lemounbIE METAIIBI: TIOJIOKEHUE OOBsICHATH 00IIIE 3aKOHOMEPHOCTH B

nX COCIMHCHUA

B [leproanueckoin cUCTEME XUMUYECKUX
anemeHToB /.. MeHnneneeBa, CTpoeHuE UX

U3MEHEHHH CBOMCTB DJIEMEHTOB-
METAJIJIOB U UX COCI[I/IHGHI/Iﬁ B I'pymmax €




aTOMOB, HaxoxJieHue B npupoje. Gusnyeckue
1 XMMUYECKHE CBOMCTBA (HA IPUMEPE HATPUS
1 Kanust). OKcuasl ¥ TUAPOKCUABI HATPUS U
Kayus. [IpuMeHeHue menoyHbIX METaIoB U
HUX COCAMHECHUM.

[[lenoyno3emMenbHbIE METAIIBI MAarHUN U
KaJIbIMI: oJ0keHue B [lepuoanyeckon
CHUCTEME XMMUYECKUX AJIEMEHTOB

.. MenneneeBa, CTpOEHUE UX aTOMOB,
HaxoXJIeHHe B pupoje. Pusndyeckue u
XHMHYECKHE CBOMCTBA MarHus W KaJIbITHsl.
Baxneiimue coeimHEHUS Kalblusl (OKCHUI,
TUAPOKCHU], COJH). JKECTKOCTH BOMIBI U
Croco0bl €€ ycTpaHeHHs.

Amomunmit: nonoxkenue B [lepuonnueckoit
CHUCTEME XMMUYECKUX AemeHToB [1.1.
MeHzeneeBa, CTPOCHUE aTOMA, HAX0XK/ICHUE B
npupozae. Pusndeckue U XuMUYECKHE
CBOICTBa amtoMuHUsA. AMQpOTEpHbIE CBOWCTBA
OKCHJa ¥ TUIPOKCcHIa amoMuHus. JKeneso:
nonoxenue B [lepuonnueckoit cucreme
xumuuecknx 3nmemeHToB JI.11. Menneneena,
CTPOEHHE aTOMa, HAXOXKJIEHUE B IPUPOJIE.
duznyecKue 1 XuMUUYECKHUE CBOMCTBA JKeme3a.
Oxcuppl, Tupokcubl U conu xkenesa (1) u
skenesa (I1T), ux coctaB, cBoMCTBa U
MOJTyYEHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OC00CHHOCTH B3aUMOICHCTBHUS OKCHIA
KaJIbIIUSI U HATPHS C BOJIOU (BO3MOXKHO
HCII0JIb30BaHUE BUIEOMATEPUATIOB).
OkpaivBaHue MIaMeHH HOHAMU HaTpHs,
KaJIMS ¥ KaJIbIUs (BOBMOYKHO HCITOJIb30BaHUE
BHJICOMATEPHAJIOB)

HccnenoBanue CBONCTB AKECTKOM BOBI.
IIponiecc ropeHus xesnes3a B KUCIOPOAe

Y4€TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh PU3NYECKUE U
XMMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJUIOB U UX COEIMHEHUN
(oKCHI0B, THAPOKCUIOB, COJICH),
CHOCOOBI UX MOJIy4YeHUsl, IPUMEHEHUE U
3HAYEHUE B IIPUPOJIE U KU3HU YEIIOBEKA.
YcranaBnuBaTh NPUYUHHO-
CJIEJICTBEHHYIO CBS3b: CTPOCHHE
BEIIECTBa — CBOICTBA — MPUMEHEHHE
— Ha IpUMEPAxX U3y4aeMbIX BEILIECTB.
Pacrio3naBath ¢ mOMOIIbIO
KaueCTBEHHBIX PEAKITUI HOHBI
METaJJIOB: MarHus, KajabIys,
aJIOMUHUS, IUHKA, xene3a (II) u xenesa
(II0), menu (II).

Jloka3piBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB ¥ TUAPOKCHIOB ATIOMUHHUS U
IUHKA.

[1nanupoBarh U OCYIIECTBIATH HA
MIPAKTHKE XUMUICCKUE

9KCIIEPUMEHTHI, TPOBOJIUTH
HaOIIONEHNS, IEJIaTh BBIBOLI 110
pe3ynbTaraM dKCIepUMeHTa Mpu
MIPOBEJCHUH JTAOOPATOPHBIX OIMBITOB U
MPAKTHYECKUX PadoT.

CrnenoBarh npaBuiiaM 0€30TaCHOM
paboTsl B 1aboparopuu

MIPH UCTIOB30BAaHIH XMMUYECKOM
nocyzsl 1 obopynoBanus. [IponzBoauTsb
BBIYHCIICHUS

M0 XUMUYECKUM yYPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe B
rape Wiy rpyrre.

BricTpauBare pa3BEpHyThIE
MMCbMEHHBIC U YCTHBIE OTBETHI C
onopou




(BO3MOXHO HCITOIb30BaHUE
BHJICOMATEPHAJIOB).

Jlabopamopmvie onvimul:

[IpoBeneHre Ka4eCTBEHHBIX PEAKIIMI

Ha noHbl (xene3a (II) u xenesa (I1I), menu
(IT), omrcanne MpU3HAKOB MX MPOTECKAHUSI.
HccnenoBanue aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHUS.

Ipaxmuuecxue pabomoi:

Ne 6. JKECTKOCTEL BOJIBI 1 METOALI €6
yCTpaHEHHUSI.

Ne 7. Pemienue sKkcriepuMEHTANIbHBIX 3a7a4 110
Teme «BakHel1Me MeTaibl U UX
COCTMHCHUS Y.

Buiuucnenus:

M0 YPaBHEHUSM XUMHUYECKUX PEaKIUi, ecliu
OJIMH U3 PEarcHTOB JIaH B U30BITKE WU
COJIEP>KUT MPUMECH;

MacCOBOM JIOJIM BBIXOJ[a MPOAYKTA PEAKIIIH.

Ha uH(popMaIHIo U3 yueOHUKA U
CIIPaBOYHBIX MaTepUaJIOB, TPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN TOHATUIHBIN
anmnapar Kypca XuMHuH.

Wroro no pazneny

20

Pasznen 4. XuMusi u okpy:kamomas cpeiaa

4.1

XUMUS U OKpYXKarolas
cpena

BemiectBa 1 Marepuaibl B IOBCETHEBHOU
JKW3HM YeloBeKa. be3omacHoe ncnonp30BaHme
BEIIECTB M XUMUYECKUX PEAKIIU B OBITY.
[TepBast moMoIIb TPU XUMUYECKUX 0XKOTAX U
OTPABJICHUSX. XUMUUYECKOE 3arpsiI3HEHNE
OKpYXarolen cpenbl (mpeaenpHas
JIOIyCTUMasl KOHLIEHTpalus BeuecTB. Poib
XHUMHUHU B PEIICHUH DKOJIOTHIECKUX TTPOOIIEM.
[ToBTOpEHKE BONPOC Kypca HEOPTraHUYECKHI
XHUMHH.

Xumuueckuit Ixcnepumenm:
Jlemoncmpayuu.

W3ydenue oOpa3IioB MaTepuanoB (CTEKIIO,
CIIJIaBbI METAJIOB, TTOJIMMEPHBIC MaTEPUAITBI ).

XapakTepru3oBaTh poib XUMUU

B pa3IMuUHBIX cepax AesITETbHOCTH
Jrofiel, OCHOBHBIE BEUIECTBA U
Marepualibl, IPUMCHACMBIC B J)KU3HU
COBpeMeHHOT0 4yenoBeka. OOBSICHATh
yCIIOBHS O€30MAaCHOTO UCIIOIH30BaHUS
BEIIECTB M XUMUYECKUX PEaKIIUi B
ObITY. AHAJIM3UPOBATh U KPUTHUYECKU
OIICHUBATh MH(POPMAIIHIO O BIUSIHUH
MTPOMBINIICHHOCTH, CEITLCKOTO
XO03sHCTBa, TPAHCIIOPTA U JP. HA
COCTOSTHUE OKPY)KAIOIIEH CpeIbl.
YMeTh 0Ka3bIBaTh NEPBYIO ITOMOIIb
MIPU XUMUYECKHX O)KOTaX U
orpasineHusax. [Ipyuaumars ygacrtue B
00CY)XJICHUH MPOOJIEM XUMUYCCKOU U




JKOJIOTUYECKOW HAIPABIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIINIO
1o mpo6seMe U mpeiararb BO3SMOXKHBIE
MyTH €€ PENICHHUS.

Wroro mo pazneny 6
OBUIEE YNCJIO YACOB I10 68
[TPOTPAMME

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KonunuecTBo yacoB
Ne Ipakruueckue/ DJIeKTpOHHbIe (LM(ppOBHIE)
HanmMeHoBaHue pa3aesioB 1 TeM POrpaMMbl Konrpoabubie
n/n Bcero JaaboparopHbie oOpa3zoBare/ibHbIE PecypChl
padoTsI
padoTbI
Paznea 1. [lepBoHayaibHbIe XMMHYECKHE TOHATHS
11 Xumusi — BakHasi 00J1aCTh €CTECTBO3HAHUS U 5 3 bubmuorexa [IOK
' IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
but6moreka [IOK
1.2 B
CHICCTBA H XHMITHECKHIE peaKtiu 15 1 1 https://m.edsoo.ru/7f41837c
Hroro mo pasneny 20
Pa3nen 2. Baskneiiune npeacraBuTe/ M HCOPraHUYeCKUX BellecTB
bubmuoreka [IOK
2.1 B .K Nl 0
OSAYX. BACTOPOLL. TIOHATHE 0D Oxcniax 4 1 https://m.edsoo0.ru/7f41837c
bubmunoreka [IOK
2.2 B I
OHOPOI.LIOHATHE O KHCTIOTAX 1 COIAX 9 2 https://m.edso0.ru/7f41837c
bub6moreka [IOK
2.3 Bona. PactBopsr. [1o e 00 ocHOBa
A TBOPHL- LIOHATH HOBATIIX 6 1 2 https://m.edsoo0.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

Bbubmunoreka [IOK

2.4 i
OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEANHEHUN 11 1 4 https://m.edsoo.ru/7f41837¢

Hroro mo pazneny 30

Pasnea 3. [lepuonnyecknii 3akon u [lepuoguyeckas cucrema xummuueckux 1emMenToB /. U. MenneneeBa. Ctpoenne aroM0B. XMMHUYeCKasi CBSA3b.
OxucIUTEIbHO-BOCCTAHOBUTEILHbIE PeaKINHU

[Tepuoanyeckuii 3akoH u [leprnonnueckas
3.1 cHUCcTeMa XMMHUYECKHUX 3eMeHToB []. M. 7
MenneneeBa. CTpoeHHE aToMa

bubaunoreka [IOK
https://m.edsoo.ru/7f41837c

3.9 Xumuueckas cBsizb. OKUCIUTEIBHO- 1 1 bubmuoreka [IOK
' BOCCTaHOBUTEIIbHBIE PEAKIIMH https://m.edsoo.ru/7f41837c
b K
Uroro mo pazneny 18 nommorexa IO

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 4 13



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

9 KJIACC

KoaudecTBo yacoB

Ne Mpakruueckne/ | DIeKTpoHHbIE (HHPPOBDBIE)
HaumeHoBaHue pa3/iesioB U TeM NPOrpaMMbl Konrpoabubie
n/n Bcero 1a60paTopHbIe oOpa3oBare/ibHbIE pecypchl
padoTsI
padoTbI
Pa3nen 1. BenecTBO M XUMHYeCKHE PeaKIIuu
11 [ToBTOpeHue u yryoneHue 3HaHU OCHOBHBIX 5 1 bubmmoreka [IOK
' pazzenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa LIOK
' peaxiui https://m.edso00.ru/7f41a636
DNEKTPOIIMTUYECKAs TUCCOIalNsl. XUMHUYECKUE bubmuotexa [IOK
1.3 8 1 3 .
peakIuu B pacTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3gen 2. Hemerasuibl 1 UX coelMHEHUS
51 OO11ast xapaKTepUCTHKAa XUMUYECKHUX 3JIEMEHTOB 4 1 bubnuoreka [OK
' VIIA-rpymmst. ['anorenst https://m.edsoo.ru/7f41a636
99 OO11ast xapaKTepUCTHKAa XUMUYECKHUX 3JIEMEHTOB 6 1 bubmuoteka LIOK
' VIA-rpynnsl. Cepa u e€ coeqMHeHus https://m.edsoo.ru/7f41a636
53 OO6m1ast XxapaKTepUCTUKAa XUMUYECKHUX AJIIEMEHTOB Z 1 bubnuorexa [IOK
' VA-rpynmnsl. A30T, Gpocdop U UX COSTUHEHUS https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUIECKHUX JIEMEHTOB
2.4 IVA-rpymmel. Yoiepoa v KpeMHUE U UX 8 1 3 bubnnorexa LOK
' PYLIRL P P https://m.edsoo.ru/7f41a636
COCIMHEHUS
Hroro no pazneny 25
Pa3gen 3. Meranibl 1 X COeAMHEHUS
bubmuoreka [IOK
3.1 06 i
HHHHE CBOHCTRA METalion 4 https://m.edso0.ru/7f41a636
3.2 Baxxuetinire MeTaibl ¥ UX COSTUHEHUS 16 1 9 bubmorexa [IOK

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Wroro no pazneny 20
Pasjnen 4. XumMus u okpy:kaomas cpeaa
41 B x oBeKa 6 Bbu6mmoreka IJOK
' CHICCTRA H MATEPHATHL B AHSHI HEl https://m.eds00.ru/7f41a636
Hroro mo pazneny 6
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
DJIeKTPOHHbIE
Ne u@poBbie
Tema ypoka Bcero wiHpp
n/n Hdara o0pa3oBareJIbHbIEC
4acoB
pecypcsl
IlepBoHaYaIbHBIE XUMHUYeCKHe MOHATHS (20 wacoB)
IIpenmer xumuu. Ponb X¥MuUH B JKU3HU YelloBeKa. Tena Bubmrorexa LOK
1 P ' ' 1 https://m.edso0.ru/ff0d2
U BEIIeCTBa
10c
bub6mmoreka [IOK
2 [TonsiTue 0 MeToAaX MO3HAHUS B XUMHUH 1 https://m.edsoo.ru/ff0d2
27e
IIpaktnyeckas padora Ne 1 «IIpaBuiia paboTsl B bubnuotexa LIOK
3 nabopaTopuu U NIpUEMBI 00paIeHus ¢ 1ab0paTopHBIM 1 https://m.edsoo.ru/ff0d2
000pyIOBaHUEM 3dc
UucTteie BemectBa u cMecu. CriocoObl pa3aesieHus
cmeceit. Jlaboparopnas padora Nel ««lIpurorosnenue bubmorexa LOK
4 ' vp P ] . 1 https://m.edsoo.ru/ff0d2
reTepOreHHON CMECH MOPOLIKOB XKelle3a ¢ Cepor U hX 6ca
paszaeneHue» T
N bu6mmoreka [IOK
[IpakTuueckas paborta Ne 2 «Paznenenue cmeceii (Ha
5 P P . A ( 1 https://m.edsoo.ru/ff0d2
MIpUMEpPEe OYMCTKH ITOBAPCHHOMN COJIH)» 8¢8
bu6mmoreka [IOK
6 ATOMBI U MOJICKYIIbI 1 https://m.edsoo.ru/ff0d2a
6c
XUMUYECKHUE TIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKUX bubmorexa HOK
7 ' 1 https://m.edsoo.ru/ff0d2
AIIEMEHTOB
be8
bu6moreka [IOK
8 [IpocThle 1 CIOXKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d2a
6c
bu6moreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 https://m.edsoo.ru/ff0d2
d50
3aKoH TIOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKas Bbubmmoreka [JOK
10 ¢dopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 1 https://m.edsoo.ru/ff0d2e
AIIEMEHTOB ae
OTtHocutenpHas aroMHast Macca. OTHOCUTENbHAS bubmorexa HOK
11 ' 1 https://m.edsoo.ru/ff0d3
MOJICKYJISIpHAsT Macca 93¢
bub6mmoreka [IOK
12 MaccoBas 10J11 XUMUYECKOTO AJIEMEHTA B COEIMHEHUH 1 https://m.edsoo.ru/ff0d3
50c
13 KonuuectBo BemecrBa. Mosb. Monsipaast Macca 1 bubmuotexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

https://m.edsoo.ru/ff0d5
230

DuU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMHUYECKast bubauoreka [IOK
14 peakuus. [Ipu3Haku U yCinoBUs IPOTEKAHUS https://m.edsoo.ru/ff0d3
XUMHUYECKHUX PEaAKIINI 7fa
bub6mmoreka [IOK
3aKoH COXpaHEHHUS MacChl BEIIECTB. XUMHYCCKHE
15 https://m.edsoo.ru/ff0d3a
ypaBHEHUS 16
Knaccuukanus XuMruueckux peakiuii (CoenHeHHs bubmorexa [JOK
16 ’ https://m.edsoo.ru/ff0d3a
Pa3IoXKCHMsI, 3aMEIIIEHUS, OOMEHA) 16
Kiaccudukanust XuMuuecKux peakiui (CoeTuHeHus, bubaunoreka I[IOK
17 pasloKeHus, 3aMelIeHus1, oomeHa). JlaboparopHas https://m.edsoo.ru/ff0d3
pabota Ne 2 «Pa3Hble TUIIBI XUMUYECKUX PEaKLIU» b88
Brruncienus KoJudecTBa, MacChl BEIIECTBA 110 bubmorera HOK
18 ’ https://m.edso00.ru/ff0d5
YPaBHCHHUSIM XUMHUYECKUX PEAKIIUU 208
N bu6mmoreka [IOK
O06o001IeHre U CHCTEMaTU3aIUs 3HAaHUH 110 TEME
19 https://m.edsoo.ru/ff0d4
«BermiecTBa 1 XUMUYECKHE PEAKITII). 0ca
bu6mmoreka [IOK
KontponbHuas padora Nel mo teme «Bemecra u
20 p p B 1.11 https://m.edsoo.ru/ff0d4
XUMHUYECKHUE PEaAKITUN» 290
Paznen 2. BaxHeiiimme npeacraBuTem Heopranndeckux Bemects (30)
Boznyx — cmechk razoB. Cocras Bo3ayxa. Kucinopom — bubmorexa LHOK
21 X ' yxa. https://m.edso00.ru/ff0d4
AJIEMEHT U MPOCTOE BemecTBO. O30H 486
. bubnuorexa [IOK
dusnuecKkne u XMMHUYECKHUE CBOMCTBA KUCIOPOa
22 https://m.edsoo.ru/ff0d4
(peakuuu okucienus, ropenue). [lonstue 06 okcugax 614
CnocoObI IMOTyUYeHHUsT KUCIOpOoaa B 1a0OpaTopru U bubmorexa LHOK
23 i P patop https://m.edsoo.ru/ff0d4
npoMbllUIeHHOCTH. [IpuMeHnenne kucnopoaa 97a
bu6mmoreka [IOK
IIpakTuueckas padora Ne 3 mo teme «lloaydenue u
24 P P qu https://m.edsoo.ru/ff0d4a
coOupaHHe KHCIOPO/a, U3YUEHHE €ro CBOWCTBY» 02
Bomopon, ero o0mas xapakTepucTUKa, HaX0XKICHUE B bubmmorexa [IOK
25 POz, pakrep ’ https://m.edsoo.ru/ff0d4
MIPUPOIE U MOJTYyUYEHUE. 4do
bu6moreka [IOK
ITpaktrueckas padora Ne4 (IlomydeHue, coOupaHue u
26 p P i p https://m.edsoo.ru/ff0d4
pacro3HaBaHUE BOJOPOIA» 4do
bu6moreka [IOK
KucaoTsr.
27 https://m.edsoo.ru/ff0d5
0d2
b K
28 Kucnotsl. Jlaboparopuas padora Ne3 «3menenue nomorexa LO

https://m.edsoo.ru/ff0d4



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

OKpaCKu MHAUKATOPOB B KHCOH cpeac»

dd

bubaunoreka [IOK
29 Conn. https://m.edsoo.ru/ff0d4f
42
bub6mmoreka [IOK
30 KonunyectBo BemiecTra. Penienne pacueTHbIX 3a1a4d https://m.edsoo.ru/ff0d4f
42
bub6mmoreka [IOK
31 MonsipHblil 00bEM Ta30B. 3akoH ABOraapo https://m.edsoo.ru/ff0d5
42e
Brruucienus o0bEMa, KOJIMYECTBa BEIICCTBA I'a3a 110 €ro bubmmorexa [IOK
32 ’ B} https://m.edsoo.ru/ff0d5
M3BECTHOMY KOJIMYECTBY BEIIECTBA WK 00BEMY 540
Brruucienus 00bEMOB Ia30B 110 YPaBHECHUIO PEaKIUU bubmorexa [IOK
33 B P . P https://m.edsoo.ru/ff0d5
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUN Tra30B 208
bu6mmoreka [IOK
34 duznueckue 1 XMMHYECKUE CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d5
87a
CocraB ocHoBanuii. [loHsTHE 00 MHIUKATOpPAX
JIaboparopHas padora Ne 3 «/3MeHEeHHE OKPACKH bubmmorexa [OK
35 patopHaz p » https://m.edsoo.ru/ff0d5
WHJIMKATOPOB B IIEJIOYHOU Cpeie» 962
Bona kak pactBopuresnb. HachliieHHbie 1 bubaunoreka [JOK
36 HEHaCBILIEHHbIE pacTBOPbI. MaccoBast 10J1s BEIIECTBA B https://m.edsoo.ru/ff0d5
pactBope b40
IIpaktuyeckas padora Ne 5 o teme «IIpurorosnenue bubmuotexa [IOK
37 pacTBOPOB € ONMPEAEIEHHON MacCOBOM 10IeH https://m.edsoo.ru/ff0d5e
PaCTBOPEHHOTIO BEIIECTBAY ba
O06o011eHne 1 cucTeMaTu3alys 3HaHUi 1o TeMe: bubmuotexa [IOK
38 «Baxknelue npeacTaBuTeNI HEOPraHUYECKUX BELIECTB. https://m.edsoo.ru/ff0d5e
KonnuecTBeHHBIE OTHOILIEHUSA B XUMUM) m
KonrtponbsHas pabora Ne2 no teme ««Baxneimue bubmuotexa [IOK
39 MPE/ICTABUTENN HEOPIraHUYECKUX BEUIECTB. 25.01 https://m.edsoo.ru/ff0d6
KommuecTBeHHBIE OTHOIICHUS B XUMUHY 342
bu6mmoreka [IOK
40 Oxkcunpl: cocTaB, KiaccuduKaIus, HOMEHKJIATypa https://m.edsoo.ru/ff0d6
64e
[TomyueHnue 1 XUMHUYECKHE CBOWCTBA KUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB bubmuotexa [IOK
41 JlaGoparopHast pabota Ne5 «Peakiuu, xapakTepHble JIs https://m.edsoo.ru/ff0d6
OKCHJIOB» 64e
bubmotexa [JOK
42 OcHoBaHus: cOCTaB, KJIacCU(pUKaIMsI, HOMEHKIIATypa i

https://m.edsoo.ru/ff0d6



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

/ca

[Tonyuyenune 1 XuMHYECKHUE CBOMCTBA OCHOBAHUM
JlabGoparopHas pabota Ne6 «Peakmuu, XxapakTepHbIC st

bubaunoreka [IOK

43 . https://m.edsoo.ru/ff0d6
OCHOBaHHI»
7ca
bubaunoreka [IOK
44 Kucnotsr: cocraB, knaccudukaius, HOMEHKIaTypa https://m.edsoo.ru/ff0dfe
e2
[Tonydyenne 1 XuMHYECKHUE CBOMCTBA KUCIOT
JlaboparopHas padora Ne7 «Peakiuu, xapakTepHbIe s bubmmorexa [IOK
45 B ’ https://m.edsoo.ru/ffOdfe
KHCIIOT»
e2
Conu (cpeaHue): HOMEHKIIaTypa, CIIOCOOBI TOTyYCeHHS bubmorera LOK
46 B ’ ’ https://m.eds00.ru/00ad9
XHUMHYECKHE CBOWCTBA
474
[IpakTuueckas padbora Ne 6. Pemenue bubnuoreka [IOK
47 9KCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9
KJIACChl HEOPTraHUYECKUX COCTUHEHUIN» b7c
bubmuoreka [IOK
['eHeTHUecKas CBsI3b MEXKIY KJIACCAMH HEOPTaHUYECKHUX
48 . https://m.edsoo.ru/00ad9
COCMHCHU I
as0
O0o0mIeHre ¥ cucTeMaru3aius 3HaHui « OCHOBHBIE bubmmorexa [JOK
49 . https://m.edsoo.ru/00ad9
KJIaCCbl HCOPIraHUYICCKNUX COCAUHCHUU cb?
bubmuoreka [IOK
KontponsHas padora Ne3 o teme "OCHOBHBIC KIIACCHI
50 P P 5.03 https://m.edsoo.ru/00ad9

HEOPraHUYeCKUX COeqUHEHUN"

ela

Paznea 3. Ilepuonnueckuii 3axon u llepuonnueckas cucrema xumnueckux 3iemMentToB /I. U. MenjeseenBa.

CrpoeHue aToMOB. XUMHYECKasl CBA3b. OKMCIMTEILHO-BOCCTAHOBUTEIbHbIE peakiuu (18)

HepBHe IOIIBITKH KHaCCI/I(I)I/IKaLII/II/I XUMHUYCCKHUX

bubmoreka [IOK

51 https://m.edsoo.ru/00ad9
aneMeHToB. [loHsATHE 0 TpyNmax CXOAHBIX 3JIEMEHTOB ffa
. bubnuoreka [IOK
[lepuonnueckuii 3akoH u Ileproanueckas cucrema
52 https://m.edsoo.ru/00ada
xumuueckux aneMeHToB . . Menneneesa 59c
bu6mmoreka [IOK
53 Crpoenne aromoB. CocTaB aTOMHBIX siiep. 30TombI https://m.edsoo.ru/00ada
342
bu6mmoreka [IOK
CtpoeHnue 3eKTPOHHBIX 000JI0YEK aTOMOB IJIEMEHTOB
54 . https://m.edsoo.ru/00ada
[Tepuognueckoii cucremsl Jl. 1. Menaeneena 6be
55 XapakTepucTUKa XUMHUECKOTO JIEMEHTA I10 €ro bubmuotexa [IOK
56 nosioxkenuto B Ilepuonuyeckoii cucreme /1. M. https://m.edsoo.ru/00ada
MeneneeBa 824
57 3nauenue [lepruonnyueckoro 3akoHa i pa3BUTHS HAYKU bubmuoreka [{OK

u npaktuku. /. . MenneneeB — y4€Hbli, egaror u

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



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

rpak1aHUuH

96e

58

HNonnasg xumMudeckas CBI3b

bu6moreka [IOK
https://m.edsoo.ru/00ada
c34

59

Kosanentnas noJjiapHass XUMHUYCCKas CBA3b

bub6mmoreka [IOK
https://m.edsoo.ru/00ada
ab8

60

Kosanentnas HCMOJIApHAasA XUMHUYCCKas CBA3b

bub6mmoreka [IOK
https://m.edsoo.ru/00ada
ab9

61

Merannnueckas XuMUUYeCcKas CBI3b

bub6mmoreka [IOK
https://m.edsoo.ru/00ada
ab9

62

CreneHb OKUCIICHUS

bubaunoreka I[IOK
https://m.edsoo.ru/00ada
e28

63

OKXMCIINTEIIFHO-BOCCTAHOBUTEIILHBIE p€aKnuu

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
076

64

OxuCIUTEIIN H BOCCTAHOBHUTEIIHN

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
076

65

O06o006mienne 3nanmii Mo Teme «CTpoeHne aroma.
XUMHYecKasi CBA3b»

bubauoreka [IOK
https://m.edsoo.ru/00adb
486

66

Pemenne pacueTHbIxX 3a1a4

bubauoreka [IOK
https://m.edsoo.ru/00adb
33c

67

Hrorosast koHTposibHas pabota wim Beepoccuiickas
poBepouHas paboTa

30. 05

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9
ch2

68

AHanu3 UTOroBoM KOHTPOJIbHON pabOThI

bubmoreka [IOK
https://m.edsoo.ru/ff0d6
1c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6




9 KJIACC

DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka ara
n/n P Bcero A o0pa3oBare/IbHbIC
pecypcbl
Paznen 1. BemecrBo u xumudeckue peakuun (17)
. bubmuoreka [IOK
[Tepuognueckuii 3akoH. [lepuonnueckas cucrema
1 1 https://m.edso00.ru/00ad
xuMudeckux sneMmeHToB . 1. Menaeneena b59e
. bu6mmoreka IIOK
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHYECKHUX
2 . 1 https://m.edsoo.ru/00ad
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB b6b6
bu6mmoreka IIOK
Knaccudukanus 1 HOMeHKIaTypa HEOPraHUIECKUX
3-4 BOIICCTE 1 https://m.edsoo.ru/00ad
H b7e2
. bubmuoreka [IOK
Bupl XuMu4yecko CBSI3U U TUIbI KPUCTAIITMYECKUX
5 . 1 https://m.edso0o.ru/00ad
peéToK
bac6
5 Kontponwshas padora Nel o teme «IloBTOpenue u 1 19. 01
yriyOneHrne 3HaHUK OCHOBHBIX pPa3/iesioB Kypca 8 Kiaccay '
Knaccudukanus XuMHYECKHX PEAKITHH 110 pa3InIHBIM bubnmorexa 10K
7 DMAHAKAM 1 https://m.edso00.ru/00ad
P bcb0
. bu6mmoreka IIOK
[TonsiTue o ckopocTn XUMUYeCcKkon peakiuu. [lonstue o
8 1 https://m.edsoo.ru/00ad
TOMOTEHHBIX M T€TEPOTCHHBIX PEAKIIUIX beOa
[TonsTe 0 xumMudeckoM paBHOBecHUU. DAKTOPHI, bubmuoreka [IOK
9 BJIUSIIOIIME HA CKOPOCTh XMMUYECKON PEAKIUU U 1 https://m.edsoo.ru/00ad
MTOJIOKEHHE XMMHUUYECKOTO PaBHOBECHS c28¢c
bubaunoreka IIOK
10 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINT 1 https://m.edso0o.ru/00ad
cade
. bu6mmoreka [IOK
Teopust anmekTponuTHIecKor aquccoruanuu. CUabHbIe U
11 1 https://m.edso0o.ru/00ad
cl1a0bIe ANEKTPOIUTHI
cd68
bu6mmoreka [IOK
12 Wonnble ypaBHEHUS peakiuii 1 https://m.edsoo.ru/00ad
d448
XUMUYECKHUE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE
MIPEJICTABICHUI 00 AIEKTPOTUTHUECKON TUCCOLUAIINN bubmmorexa HOK
13 . 1 https://m.edso00.ru/00ad
JIaboparopnas padota Nel «XuMudeckue cBOMCTBa 4543
IIEJIOYEN U KUCIIOT
XUMHUYECKHEe CBOMCTBA COJIEH B CBETE MPECTaBICHUNA 00 bubnuorexka HOK
14 IEKTPOJIUTUYECKOHN TUCCOLMALIAN 1 https://m.edsoo.ru/00ad

JIaboparopHas padota No2 «XuUMHUYECKHE CBOMCTBA

dsh2



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

COJIEN .

bubmoreka [IOK
15 [TonsTHE O TUIPOTU3E CONE https://m.edso0o.ru/00ad
dod4
O06o001enre u cucTeMaru3anus 3HaHUH| 110 TeMe bubmuoreka IIOK

16 «INEKTPOIUTHYECKAs TUccolranusa. XUMUYECKUE https://m.edsoo.ru/00ad

pEaKUUH B paCTBOPaxX» dd12
bu6mmoreka [IOK
IIpaktuueckas padora Ne 1. «PemieHue

17 P P https://m.edsoo.ru/00ad

AKCIIEPUMEHTATBHBIX 33139

dbfa

bu6mmoreka [IOK
KonTposabHas padora Ne2 1o Teme «DJIeKTPOTUTHICCKAs

18 P P P 08. 11 https://m.edso00.ru/00ad

aucconuanus. XHUMHYECKHE PEaKii B PACTBOPAX» deco
Pa3nen 2. Hemerayibl ¥ uxX coenunnenns (25)
bu6moreka [IOK
OO6m1as XxapakTepUCTUKA TaJIOTeHOB. XMMUYCCKHE

19 . https://m.edsoo.ru/00ad

CBOICTBa Ha IPUMEPE XJI0pa
dfe2
Xnoposonopona. CoisiHas KUCII0Ta, XUMUYECKHE bubmorexa [JOK

20 . ' ’ https://m.edso00.ru/00ad

CBOWCTBA, TIOJYUYCHHE, TPUMCHCHHE

el04

bubmuoreka [IOK
[IpakTuueckas padora Ne 2 o teme «llomydeHue

21 p N P . . v https://m.edsoo.ru/00ad
COJISTHOM KHCIIOTHI, U3y4YCHHE €€ CBOWCTB)» 0348
Beruncnenus mo ypaBHEHUSIM XUMHUYECKHUX PEaKIIHA bubmorexa [JOK

22 ’ https://m.edso00.ru/00ad
€CJIM OJIMH U3 PEarcHTOB JIaH B U30bITKE

e488
bubaunorexa IIOK
23 OOmas xapakTepucTuka seMeHToB VIA-rpymnisl https://m.edsoo.ru/00ad
e64a
AnnotponHsie MoaudUKauu cepsl. HaxoxaeHue cepsl U bubmmorexa [TOK

24 N . ’ . https://m.edsoo.ru/00ad
e€ coelMHEeHUl B Tpupojie. XUMHUECKHE CBOMCTBA CEePBI e64a
CepoBomopos, cTpoeHue, Gu3ndecKkue 1 XuMU4ecKue bubmorexa [TOK

25 . ’ ’ https://m.edso00.ru/00ad
CBOICTBa

€802
Oxcuapl cepol. CepHas KucnoTa, Gu3ndecKue u
N bub6mmoreka [JOK
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

26 . https://m.edsoo.ru/00ad
Jlaboparopnas padota Ne 3 «XuMHUYECKHE CBOWCTBA 0328
CEpPHOM KUCIOTBI»

XUMHUYECKUE PEAKITUH, JIEKAITUE B OCHOBE
. bubmmoreka [IOK
MIPOMBIIIIEHHOTO CII0Cc00a MOMyYeHUs! CEPHOM KUCIOTHI.

27 . https://m.eds00.ru/00ad
XUMUYECKOe 3arpsI3HECHUE OKPYKAIOIICH CPeJIbI ec8a
COCTUHEHUSIMH CEPBI

bu6mmoreka IJOK
28 Brruucnenne MaccoBoi 10JIM BBIXO/IA MPOIYKTA PEAKITUN https://m.eds00.ru/00ad

ec8a



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OOm1ast xapakTepuCcTUKa 3eMEeHTOB VA-rpynmsbl. A30T,

bubmoreka [IOK

29 pacrpocTpaHeHue B IPUPoAE, GPU3NIECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
AMMuak, ero puU3ndYecKkue 1 XuMUYECKUE CBOMCTBA bubmorexa LHOK
29 ’ ’ https://m.edsoo.ru/00ad
MOJTy4eHHUE U IPUMEHEHHE
foo4
bu6mmoreka IIOK
[IpakTrueckas padota Ne 3 o teme «llomyuenue
30 P P . I https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHe €ro CBOUCTBY»
180
A3OTHas KUCIOTa, € PU3nuecKne 1 XUMUYECKHUEe bubmorexa [JOK
31 . ’ https://m.edsoo.ru/00ad
CBOIiCTBa £306
Hcnonp30BaHue HUTPATOB U COJIE aMMOHHUSI B KAUECTBE bubnaunorexa IIOK
32 MUHEPaJIbHBIX yI0OpeHUH. XUMHUUECKOE 3arpsi3HEHUE https://m.edsoo.ru/00ad
OKpY’Karollel cpeibl COeTUHEHUSIMH a30Ta 518
bubmuoreka [IOK
Dochop. Oxenp pocdopa (V) u bochopHas Kuciaora,
33 Pop A docopa (V) U(b $op https://m.edso0.ru/00ad
(du3nUYecKre U XUMHYECKHUE CBOMCTBA, TIOTy4eHUE f634
bu6mmoreka IIOK
Hcnonk3oBanue ¢pocdaroB B KaueCTBE MUHEPATIbHBIX
34 . . https://m.edsoo.ru/00ad
yaoOpeHuid. 3arpsi3HeHue MPUPOAHOH cpebl hocharamu £620
VYrnepon, pacupocTpaHeHHe B pUpoJie, GU3nYecKue u bubmorexa LHOK
35 PO, Paciip . P PHPOAS, https://m.edsoo.ru/00ad
XUMHUYECKHE CBOICTBA
fd9c
Oxcunel yriaepoaa, ux Gpu3ndeckue U XUMHUIECKHe bubnuoreka IJOK
36 CBOICTBA. DKOJIOTHICCKUE TIPOOTIEMBI, CBI3aHHBIC C https://m.edsoo.ru/00ad
okcuzioM yriepona (1V) febe
. bu6mmoreka [JOK
VYronbHas kucnota u e€ conu. Jlaboparopnast pabota Ne 4
37 . patop p https://m.edsoo.ru/00ae
«[Tony4eHnue u cBOICTBA YIIEKUCIIOTO Ta3a 006¢
[Tpaktuyeckas padora Ne 4 o teme "[lonyuenue bubnuoreka LIOK
38 yrinekucinoro ra3a. KayectBeHHas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae
MOH" 027e
[TepBoHa"ambHBIC TOHATHS 00 OPraHUICCKUX BEIECTBAX bubmorexa HOK
39 P P https://m.edsoo.ru/00ae
KaK O COEMHEHUAX yIiepoa
054e
bu6mmoreka [JOK
40-41 | KpemHwuii 1 ero coeqUHEHUS https://m.edsoo.ru/00ae
080a
[IpakTuueckas padorta Ne 5. Pemenue bubnuoreka [IOK
42 AKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHeime https://m.edsoo.ru/00ae
HEMeTaJlJIbl ¥ UX COCIMHEHUSI 0bf2
bubmoreka IIOK
KonTpoabHas padora Ne3 mo teme «BakHewime
43 p p 1.02 https://m.edsoo.ru/00ae

HEMCTAJIJIbI U UX COCANMHCHUS)

0el8

Pasnen 3. Meraiuibl u ux coenunenus (20)



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

OGH_IaH XapPaKTCPUCTUKA XUMHUYCCKUX IJICMCHTOB —
MeTaIoB. Metaluindueckas CBA3b U MeTaJIndecKast
KpUcTajunyeckas pemerka. Pu3nueckrue cBOMCTBa

bubmmoreka IIOK

44 https://m.edsoo.ru/00ae
MetaiioB. JJaboparopuas pabora Ne 5 «O3HakomieHHE C lOge
o0OpasmamMu METaJNIOB U CILJIaBOB, MX (PU3NUYECKUMU
CBOMCTBaMU.
XUMHUYECKHUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUUCCKUM bubmmorexa [IOK
45 . ' P https://m.eds00.ru/00ae
P HANIPSHKCHUH METAJJIOB 1156
O6mue cnocoOb! momy4yeHus: MeTayioB. CIUIaBbI. bu6mmoreka [IOK
46 Brrunciienus o ypaBHeHHUSIM XUMHYECKUX PEAKIIUM, https://m.edsoo.ru/00ae
€CJIM OJTMH U3 PEarcHTOB COJACPIKUT MPUMECH 1156
bu6mmoreka IIOK
47 [ToHsATHE O KOPPO3UH METAIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka IIOK
48 [Ilemo4yHbIC METAIIIBI https://m.edsoo.ru/00ae
14b2
bubmuoreka [IOK
49 OKkcuibl ¥ TUAPOKCHIBI HATPUS U KAJIUS https://m.edsoo.ru/00ae
14b2
bubmuoreka [IOK
50 [IemouHo3eMeNbHBIE METAJIIBI — KAJIBIIUN U MarHui https://m.edsoo.ru/00ae
15e8
bubmuoreka [IOK
o1 Baxnerimme coeTMHCHUS KaIbITAs https://m.edsoo.ru/00ae
15e8
59 O06o001enre u cucTeMaru3alus 3HaHUH 10 TeMe
«llemouHble U METOYHO3EMETBHBIE METAIITBI
bubaunorexa IIOK
53 XKécTrocTh BOMBI U CITOCOOBI €€ yCTpaHEeHHs https://m.edsoo.ru/00ae
1886
N bu6mmoreka [JOK
[Tpaktrueckas padora Ne 6 mo Teme "JKECTKOCTH BOIBI U
54 P TOMEL 68 VeT paH i 8 https://m.edsoo.ru/00ae
METO/IbI €€ yCTpaHe 1268
bu6mmoreka [IOK
55 ATOMUHMI https://m.edsoo.ru/00ae
1c64
AmdoTepHbIe CBONCTBA OKCH/IA ¥ THAPOKCHIA.
JlaboparopHas pabota Ne 6 «[lomyueHue rugpokcuaa bubmorexa [JOK
56 paroprasp " & P https://m.edsoo.ru/00ae
AFOMHUHHMSI U B3aUMOJICHCTBHE €r0 C paCTBOPAMHU KUCIIOT 1064
M TIeI0deH)
bu6muoreka IJOK
57 XKenezo https://m.edsoo.ru/00ae
1d86
58 Oxcunbl, TuapokcH bl U conu xenesa (1) u xenesa (111). bubmmorexa [IOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

JIaboparopHas padora Ne 7 «[lomydeHne TuIpoOKCHUIOB
xene3za(H) u (I1). KaguecTBeHHBIC peaKIy Ha KATHOHBI
Kerezan.

https://m.edsoo.ru/00ae
35e6

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUN 110 TEME

59 1
«CoequHeHNsT aTIOMUHUS U JKEJIE3a
[IpakTuueckast pabora Ne 7. Pemenue Bbubnuoreka [HOK
60 IKCIIEPUMEHTATBHBIX 33134 10 TeMe «Bakuelnme 1 https://m.edsoo.ru/00ae
METaJIbl U UX COCITUHECHUS 3de8
Brruucienus mo ypaBHEHUSIM XUMHYECKUX PEaKIUH,
bu6mmoreka IJOK
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE UJIN COACPIKUT
61 N 1 https://m.edsoo.ru/00ae
npuMecu. Beraucienus MaccoBOM JT0JIM BBIXO/A MPOJTYKTa 1750
peakiuu
62 O0001IeHrEe ¥ CUCTEMATU3AlNA 3HAHUH 110 TEME 1
«Baxkueiimue MeTayuibl 1 UX COSIUHEHU
KoutposnpHasa padora Ne4 o reme «Baxkueiimme
63 P P 1 25. 04
METAJUILI ¥ UX COECIUHEHUS
Paznen 4. Xumus u okpy:kawias cpeaa (64)
. bu6mmoreka IIOK
BemmectBa 1 Marepuaibl B IOBCETHEBHON KU3HH
64 qeloBeKa 1 https://m.edsoo.ru/00ae
T 350
XuMUYecKoe 3arpsa3HeHe OKpyxkaroliei cpeast Pomb Bubmrorexa LIOK
65 1 https://m.edsoo.ru/00ae
XUMHUH B PEIICHUH KOJIOTHYCCKUX MTPOOIeM 4970
O60061eHre U cucTeMaTi3aius 3HaHuil o Kypcy Bubmrorexa LIOK
66-67 N 1 https://m.edsoo.ru/00ae
OCHOBHOM IIIKOJIBI.
0dOa
bu6mmoreka [JOK
68 Wtoru rona 1 https://m.edsoo.ru/00ad
9ch2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




MPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBbHOM TPOI'PAMMBbI

8 KIIACC
Kon .
IIpoBepsieMble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI
NpoBepsieMoro .
00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJabrara
1 [To Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TIOHATHUS
PacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX TTOHSTHH: aToM, MOJICKYIIa,
XUMHUYECKHUH 3JI€MEHT, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHASA M HEOIHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAas
U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca,
11 MaccoBas J0Js XMMHMUYECKOIO 3JIEMEHTAa B COEIMHEHUH, MOJISIPHBIN
00BbEM, XUMHUYECKas peakius, KiIacCUPHUKAIMs peakiHil: peakiuu
COEIMHEHUS, PEaKLUUU pPa3lIoKEHUs, PEAKIUH 3aMEIlEHUs, peaklHuu
oOMeHa, 9K30- W DHHAOTEPMHYECKHE peaklMu, TermioBoi sddekr
peakuuu, pacTBOp, MaccoBas  J0is  BemlecTBa  (IpOLEHTHast
KOHIIEHTpAlMsl) B pacTBOpE
12 HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHUX HOHATHU U
MMPUMCHATH OTU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ
13 UCIIONB30BaTh XMMHUYECKYI0 CHMBOJHKY JMJIsS COCTaBIEHUS (QopMyl
BEIIECTB M YPABHEHHI XUMHYECKUX PEaKInuit
14 PacCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MAaCChl BEICCTB, IMTOCTOAHCTBA
cocTaBa, aTOMHO-MOJIEKYJISIPHOTO yUEHHs, 3aKOHa ABOTaipo
15 ONpEAENATh  BAJEHTHOCTh  aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCITMHCHUAX
16 KIACCU(UIIUPOBATh XUMHUYECKHE peakuud (Mo YHCIy U COCTaBy

YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 0 TEMI0BOMY 3 (heKTy)




BBIUUCIIATH OTHOCHUTCIBHYIHO MOJICKYIIPHYIO W  MOJIAPHYIO MacCChl

1.7
BEIIIECTB

18 BBIUUCIISATH MAacCOBYIO JIOJIO XHMHYECKOTO 3JeMEHTa Mo Qopmyre
COEIMHEHUS,

1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BELIECTBA B paCTBOpE

110 NPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MO3HAHUSA — HAOJIIOJCHHUE,
U3MEpPEHHE, MOJIEIIMPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBII)

2 ITo Teme: «BaxHenme npeacTaBUTEIN HEOPraHUYECKUX BEILECTBY

'y pacKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHATHI: OKCUJ, KUCIOTA,
OCHOBaHUE, COJb

29 ONpeNeNiATh MPUHAMISKHOCTh BEIIECTB K ONpPEACIEHHOMY Kiaccy
COEMHEHUH 1o GpopMynam

2.3 KJIACCHU(UITUPOBATh HEOPTAaHNYECKHE BEIIECTBA
XapaKTepH30BaTh (ONUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB

24 pa3aMyYHBIX  KJIAaCCOB,  IOATBEp)KJas  ONHMCaHWE  MpUMEpaMu
MOJIEKY/ISIPHBIX YPaBHEHUN COOTBETCTBYIOLIMX XUMHUECKUX PEaKU
IIPOrHO3MPOBAaTh  CBOMCTBA BELIECTB B  3aBUCUMOCTH OT HX

2.5 KaueCTBEHHOI'0 COCTaBa, BO3MO)XHOCTH IPOTEKAHUS XUMHUYECKUX
MIPEBPALEHUH B Pa3JIMYHbIX YCIOBUIX
CIEelOBaTh  IpaBHJIaM  IIOJIB30BAaHUS XMMHYECKOM IIOCYyIOH H
nabopaTopHeIM O00OpYIOBaHHMEM, a TakXKe IpaBWiaM oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKLUHUSIMHU IO BBIIOJIHEHHUIO
7a00paTOPHBIX XMMUYECKHX OMNBITOB IO IMOJYyYEHHIO U COOMpPAHUIO

2.6 ra3oo0pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOpOJa), MPUTOTOBICHUIO

pacTBOpPOB €  OIpPEACIIEHHOW MacCOBOM  JOJIEH PACTBOPEHHOIO
BEIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMUYECKHE HKCIIEPUMEHTHI 110
pPACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KHUCJIOT C  IIOMOILUBIO

WH/INKaTOPOB (JakMyc, peHonpTanenH, METHIOPAHK U IpyTue)




2.7

MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOM peakuu

I[To Tteme: «llepuonnueckuit 3akoH u Ilepuoguueckass cucrema
xumuyeckux anementoB Jl. WM. MenneneeBa. CTpoeHHE aToMOB.

Xumudeckas cBa3b. OKHUCIUTEIIHLHO-BOCCTAHOBUTCIILHBIC pcakunuun»

3.1

pacKpbIBaTb CMBICII OCHOBHBIX XMMMYECKHMX IIOHATHH: SApPO aroMma,
SNEKTPOHHBIM CIIOW aToma, aToMHas OpOUTalb, paaUyC aroma,
XUMHUYECKasl CBS3b, IOJIIPHAsT W HENOJSPHAs KOBAJCHTHAs CBs3b,
JJIEKTPOOTPHULIATEILHOCTh, HOHHAS CBSI3b, MOH, KATHOH, aHUOH, CTEIIEHD

OKHCIICHHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNUYCCKHEC OJICMCHTBI

3.3

ONHKCHIBATh M XapakTepu3oBarh TabnuuHyo (opmy llepmogmueckoit
CHUCTEMBbl XMMMYECKUX JJIEMEHTOB: pa3iuyarbh IOHATUS «IVIaBHas
noarpymnmna (Arpymnmna)» u «nobdouynas noarpynna (brpynmna)y, «manbie»

U «OOJIBIIHEY TIEPUOTBI

3.4

packpbeiBark cMmbicn Ilepuommyeckoro 3akoHa JI.M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB

XUMHUYCCKHUX DJICMCHTOB OT HUX ITOJIOXKCHHA B Hepnozmqecxoﬁ CUCTEMC

3.5

COOTHOCHTD O603Ha‘IeHI/I$I, KOTOPBIC HUMCIOTCA B Ta6J'II/IIIe
((HepI/IOI[I/I‘IeCKaSI CUCTEMA XUMHNUYCCKUX 3JICMCHTOB I[I/I MeHz[eJIeeBa»
C UYHUCIOBBIMH XapaKTCPUCTUKAMH CTPOCHHUA aTroOMOB XHUMHUUYCCKHX
OJICMCHTOB (COCTaB U 3apsana  daapa, 06]1_[66 YUCJIO DJJICKTPOHOB U

pacnpeaciaCHuc ux 1o 3JICKTPOHHBIM CJ'IOHM)

3.6

ONPCACIIATh CTCIICHDb OKUCIJICHUA DJICMCHTOB B 6I/IHapHBIX COCOANHCHUAX

3.7

ONPCACIIAATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI 151 I/IOHHaH) B

HEOPTraHNYCCKUX COCANHCHUAX

9 KJIACC

Kox
NpoBepPsIEeMOro

IIpoBepsieMble mpeAMeTHBbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOM
o0pa3oBare/ibHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl




pe3yJibTara

1

ITo Teme: «BGH_IGCTBO U XUMHUYCCKas pCaKkuus»

11

pacKpbiBaTh CMBICT OCHOBHBIX XUMHYECKHX IOHSATHH: pacTBOp,
AIIEKTPOJIUTHI, HEIIEKTPOIMUTHI, AIICKTPOJIUTHYECKAST JIHCCOIHAINS,
peakuu HMOHHOTO OOMEHa, Karalu3aTop, XUMHUYECKOE paBHOBECHE,
obpaTumbie u HeoOpaTUMbIC peakIu,
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHBIC peakuuu, OKUCJIUTEIb,
BOCCTAaHOBHTENIb, OKHCJIICHHE W  BOCCTAaHOBJCHHE, aJUIOTPOIUS,
aMm(pOTepHOCTh,  XWMHYECKas  CBs3b  (KOBaJICHTHas,  WOHHAs,
METaJUIMYeCKasi), KpHCTA/UTMYecKas peniérka, CIUIaBbl, CKOPOCTb

XUMHYECKOMN pe€aKnuu

1.2

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUUYCCKHX MOHATHH U

IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUH BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIAATb YpPaBHCHUA SHCKTPOJII/ITI/I‘-IGCKOI\/JI JUucconuanuu KHCIIOT,
Iuenoqeﬁ u COHCﬁ, IIOJIHBIC H COKpaIlIéHHBIe YpaBHCHUA peaKI_II/Iﬁ

WOHHOIo 0OMeHa

14

pacKpbiBaTb CYIIHOCTb OKHUCJIUTCIIbHO-BOCCTAHOBUTCIBHBIX pCaKHI/Iﬁ

MoCpeaACTBOM COCTABJICHUA DJICKTPOHHOTO OajaHca 3THUX peaKI_[I/Iﬁ

1.5

MMPpOBOJAUTH pvaéTBI 10 YPaBHCHUIO XHUMHYECKOH pcakuuu

IIo Temam: «HeMmeramnsl M HUX COEOUHEHHSA» M «MeTamabpl U HX

COCOAUHCHUA

2.1

XapakTepu30BaTh (OMUCHIBATH) 00IIME U CHEU(DUUECKUE XUMUYECKUE
CBOMCTBAa MPOCTBIX M CIIOKHBIX BEIECTB, MOATBEPXKAAsl ONUCAHUE
pUMepamMu MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX

XAMHUYECKUX PEaKINil

2.2

COCTaBJIATh YpPaBHCHUA peaKuHﬁ, IMOATBCPXKAAOINX CYIICCTBOBAHUE

TCHETHYCCKOM CBSI3U MCXKIY BEIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MMPOTrHO3UPOBATH CBOICTBa BENMIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,

BO3MOXHOCTHU HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B Ppas3IMYHbIX




YCIIOBUSAX

2.4

cliefioBaTh  NpaBWJIaM  TIOJIB30BaHHUS ~ XMUMHYECKOH  IMOCYIOH W
nabopaTopHBIM OOOPYIOBAaHWEM, a TaKKe MpaBWIaM OOpaIlICHHS C
BEIIECTBAMH B COOTBETCTBUM C WMHCTPYKIHMSIMU TII0 BBIMOJHEHHIO
Ha60paTOpHBIX XUMHUYCCKUX OIBITOB IIO IIOJIYYCHUIO U C06HpaHI/IIO

ra3zo00pa3HbIX BEHIECTB (aMMHUaAKa U YIJIEKUCIIOTO rasa)

2.5

NPOBOAMWTH  PEAKIMH, IOATBEPXKIAIONINEG KAYeCTBEHHBIH COCTaB
pa3MYHBIX BEMIECTB: PACIO3HABATH OIBITHBIM IMYTEM  XJIOPU-,
Opomuza, wuomma,  kapOonar, docdar, cunukar, cyabdar,
THJIPOKCHIMOHBI, KaTMOHBI aMMOHWSI, WOHBI H3YYCHHBIX METALIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIAHMYECKUX BEUIECTB

IIo Teme: «Xumus u OKpYyXKaromas cpeaa»

3.1

packpbIBaTh CMBICI OCHOBHBIX XxuMuueckux nonsarui: [1/IK Bemecrna;

KOpPO3UsI METAJLIOB

3.2

IMPUMEHITh OCHOBHBIC OIEpPAIllMi MBICIUTCIIBHON JCSITEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMATH3AIHIO,
BBISIBIICHHE TPUYHMHHO-CJICJICTBEHHBIX CBSI3€H — Ui U3yUYCHUST CBOWCTB
BCIICCTB U XUMHNUYCCKHUX peaKuHﬁ; eCTeCTBCHHOHay‘-IHI)Ie METOIbI
MO3HAaHUsI — HAONIOJICHUE, U3MEPECHUE, MOJICIIUPOBAHKE, IKCIIEPHMEHT

(peanbHBIN U MBICTICHHBIH )

HPOBEPAEMBIE JIEMEHTbBI COAEP/ KAHUSA
8 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS




HCpBOHa‘IaHBHBIe XUMHUYCCKHUC ITOHATUA

11

[Ipenmer xumuu. Posib XMMUU B )KM3HU YEJIOBEKAa. XMMHUS B CHUCTEME HayK. Tena

1 BemiecTBa. Pu3nyecKkue CBOMCTBA BCIICCTB. ArperaTHoe COCTOsSIHHUE BCIICCTB

1.2

IToustue o METOAAX IMIO3HAHHUA B XHMMHH. Yucteie B€IICCTBa U CMCCH. CnocoObl

paszesieHus cMecei

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue dneMeHThl. CHMBOJBI  XHMHYECKHX

aneMeHTOB. IIpocTble U ciokHbIE BelecTBa. ATOMHO-MOJIEKYIIIPHOE YYEHHE

1.4

Xumuaeckas (bopMyna. BajieHTHOCT, aTOMOB XHMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHOocHTEeIbHAS aroMHasd macca.
OTHOCHUTEIbHAS MOJICKYJISIpHAAg Macca. MaccoBas 1015 XUMHAYECKOIro DJIEMEHTA B

COCANMHCHHNU

1.5

KomnuectBo Bemecrsa. Monb. MonsipHas Macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYpPHBIX €IUHHI] BeliecTBa. Pacuérsl mo ¢opmynam

XUMHUYCCKHUX COG,Z[I/IHCHI/Iﬁ

1.6

®usnyeckne U XMMHUYECKHE SIBICHMS. XUMHUYECKas peakuus U €€ NPU3HAKHU.
3aKOH COXpaHEHHsS] MacChl BEIIeCTB. XUMHYecKue ypaBHeHus. Knaccudukarms

XUMHUYECKUX PEaKIUi (COSTMHCHUS, PA3JIOKEHUS, 3aMEIIICHHU s, OOMEHA)

1.7

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYNOH, ¢ MpaBUiIaMu
pabotrel B jaboparopuu U TpuéMamMu  OOpalleHUs C  JTa0OpaTOPHBIM
o0opynoBaHueM, H3y4eHHE M ONHCaHHe (U3MYECKHX CBOWCTB 00pasiioB
HEOPraHWYECKUX BEIIECTB, HaOMoneHne pu3nyeckux (IJIaBJIeHUEe BOCKA, TasHUE
JbAa, pacTUpaHHE caxapa B CTYIKe, KHUIEHHE W KOHACHCAllMs BOJbI) U
XUMUYECKUX  (TOpeHWe  CBeYM, MPOKAIMBAHWE  METHOW  IIPOBOJIOKH,
B3aMMOJICHICTBUE MeNla C KHCIOTOM) sBICHWH, HAOMIONEHHWE W OMNHCAHHE
MPU3HAKOB  TIPOTCKAHWSI XMMHUYSCKHX  peaknuid (pa3joKeHHe  caxapa,
B3aMMO/ICICTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapus, pa3ioKeHUE THAPOKCHIA
meu(1l) mpu HarpeBaHuu, B3aMMOICHCTBHE XKene3a ¢ pacTBopoM comu meau(ll),
U3yUeHHE CIoCcO00B pa3lieleHus cMecei (¢ TOMOIIbI0 MarHuTa, (PUIBTPOBAHUE,
BBIMIApWBaHWE, JIUCTWUIALMNSA,  Xpomarorpadwus), TPOBEJACHHE  OYHUCTKH
MOBApEHHOW coNv, HAOMIONEHNUE W OMHCAHHE PEe3YIbTaTOB MPOBEACHUS OIBITA,

HIUTIOCTPUPYIOLIETO 3aKOH COXPAaHCHUSA MAaCChl, CO3JaHUC Mojienei MOJICKYII




(IIapoCcTep>KHEBBIX )

Baxwuelime npencTaBuTeNId HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3myxa. Kucioponm — snemMeHT M mpocroe
BeniecTBo. HaxokIeHue kuciaopoia B mpupone, (HU3MUECKHe M XUMHUYECKUE
cBoiictBa (peakuum ropenus). Oxcunabl. IIpumenenue kwuciopoma. CrocoObl
IOJIyYEHHUs] KHUCIIOpoja B Jlaboparopuu M IpOMBILUIEHHOCTH. Kpyrosopot

Kuciiopoza B npupozne. O30H — aJIoTporHas MoAU(pHUKaLUs KHCI0Opoaa

2.2

TerunoBoi A3PPEeKT XUMUIECKOI peaKkIuy, TePMOXUMUYECKHE YPaBHEHHS, IK30- U
SHIOTEPMUYECKHE peakUuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUE BO3/yXa,

YCHUIJICHUEC ITApHUKOBOTI'O 9(1)(1)6KT3, Pa3spymieHue O30HOBOI'O CJIOA

2.3

Bonopon — sneMeHT u mpocToe BemecTBo. HaxoxaeHue Bogopona B MpHUPOJE,
¢u3nveckue M XUMHUYCCKHE CBOKMCTBA, MPUMCHECHHUE, CIOCOOBI IOJIYUCHHUS.

Kucnots! u conu

2.4

MossipHblil 00bEM ra30B. PacuéThl 10 XUMUYECKUM ypaBHEHUSIM

2.5

®duznyeckue cBoiicTBa BoAbl. Boxa kak pactBoputens. PactBopsl. HacelmeHnHsie
Y HEHaCBILIEHHbIE PacTBOpPHI. PacTBOpUMOCTD BellecTB B Boae. MaccoBasi 10
BElIECTBA B pacTBope. XuUMHUYecKHe cBoWcTBa BoAbl. OcHoBanus. Pousb
pacTBOpPOB B IpHUpOJE M B KHU3HU 4YeloBeka. KpyroBopoT Boabl B IpHUpOJE.

3arpsi3HeHue NpupoAHbIX BoJ. OXpaHa U OUYMCTKA MPUPOAHBIX BOJ

2.6

Knaccugukanus Heopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukarms
OKCHJIOB:  cojeoOpasytoniye (OCHOBHBIE, KHCJIOTHble, amM{QoOTepHblE) U
HeconeoOpasyrone. HomeHnknarypa okcunoB. Pdusznyeckue M XUMHUYECKUE

CBOMCTBa OKCHIOB. HonyquI/Ie OKCHI0B

2.7

OcHoBanus. Krnaccudukanuss ocHOBaHUM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMenknarypa ocHoBaHuil. OHU3NyUecKne U XMMUYECKUE CBOMCTBA

ocHoBaHuU. [Tomydenne ocHOBaHMM

2.8

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucinor. dusudeckue u
XUMHYECKHE CcBoiicTBa KHCIOT. Psgn aktmBHOCTH MeTamiaoB H.H. bekerosa.

[Tomyyenue kucmor




2.9

Comu. HomeHnknarypa coseil. du3nyeckue M XUMHUYECKHE CBONCTBA COJEH.

ITony4yenue conen

2.10

I'eHeTnueckas cBA3b MEXKOY KilacCaMU HEOPTraHNYCCKUX COG,I[I/IHCHI/Iﬁ

2.11

XVUMUYECKUN  JKCIIEPUMEHT:  KAueCTBEHHOE  OIPENEIEHHE  COAEPIKAHUSA
KHCJIOpOJla B BO3/yXe, INOJIy4YeHUE, COOMpaHHE, PaclO3HABaHUE U H3ydEHUE
CBOWCTB KHCIIOpOJa, HAOIIONEHNE B3aMMOJCHCTBHS BELIECTB C KHCIOPOAOM H
yCIIOBHS BO3HMKHOBEHHS U NPEKpaLIeHUs TopeHus (Iokapa), 03HaKOMJIEHHUE ¢
o0Opa3llaMu OKCHJOB M ONKCAaHHE UX CBOWCTB, IONy4YeHHE, coOupaHue,
pacrio3HaBaHWE M M3Y4YE€HHE CBOMCTB BOLOpoJa (IFOpEHHUE), B3aUMOJEHCTBUE
Bozopoaa ¢ okcuaoM Memau(ll) (Bo3MOXKHO HCIIONB30BAaHUE BUIEOMATEPUATIOB),
HaOmofieHne oOpa3loB  BELIECTB KOJMYECTBOM 1 MOJb, HCCIEI0BaHUE
OCOOCHHOCTEH PACTBOPEHHS BELIECTB C  Pa3IMYHOM  PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C OMNpEeAETIEHHOM MaccoBOW Joyiell pacTBOPEHHOIO
BEIIECTBAa, B3aUMOJCHCTBUE BOJAbl C MeTaJUlaMM (HAaTPUEM M  KaJbIHEM)
(BO3MOXHO MCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ONIPEEIEHUE PACTBOPOB KUCIOT
M IIeJo4e ¢ [OMOUIbI0  MHAMKAroOpoB,  MCCIEIOBAaHHUE  00pasloB
HEOPraHMYECKUX BELIECTB pa3jM4YHbIX KJIACCOB, HaOMIOCHUE HN3MEHEHUs
OKpPAacKM HHJMKAaTOpOB B pacTBOpax KHCIOT M  LIeJIoYeHd, H3ydeHue
B3auMmoyeicTBus okcuga menu(ll) ¢ pacTBopomM cepHON KHCIOTBI, KHCIOT C
METaJUIaMH, PEaKIUd HEUTpaau3aluy, MoJydeHNe HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO MeTajuyla JpYTMM M3 pacTBOpa COJM, pEUICHHE
AKCIEPUMEHTAJIbHBIX 3ajau 1Mo TeMe «BakHelmne Kiacchl HEOPraHUYECKUX

COEIUHEHUI)

Ilepuognueckuit 3akoH U [lepuonnueckas cucteMa XuMHU4eCKuX a1aeMeHToB J[. 1.
MenpneneeBa. CTpoeHne aToMOB. XUMHYECKask CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC PCAKIIUA

3.1

[TepBble NONBITKY KJIACCU(PUKAMU XUMUYECKUX 37eMeHTOB. [loHaTre o rpynmnax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M IIEIOYHO3EMEIbHBIE METAJIbl, I'aJIOTEHBI,
MHEPTHBIE Ta3bl). ODJIEMEHThI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI H

TUAPOKCHUABI

3.2

Ilepuognueckuit 3akoH. Ilepuonnueckas cucrema XUMUYeCKux 3neMeHToB J[. 1.

MenneneeBa. Koporkoneproanas u jmaHONIEpuoaHas Gopmer [lepuonnueckoit




cucreMbl xumudeckux onemeHtoB .M. Menneneesa. Ilepuonsl u rpymnist.
@u3nyecKnil CMBICI MOPAJKOBOIO HOMEPA, HOMEPOB IEPHUONA M T'PYIIIBI

JJICMCHTAa

3.3

Ctpoenue aromoB. CocTaB aroMHbIX sijiep. M3orombl. DnekTtponbl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aToMOB TeEpBBIX 20 XUMHYECKUX DJIEMEHTOB
Ilepuognyeckoit cucremnl .M. MenneneeBa. XapakTepuCTUKa XHUMHUYECKOTO

3JIeMEeHTa Mo ero noyiokeHuto B [lepuoanueckoit cucreme J[.M. Menpaeneena

3.4

3aKOHOMEPHOCTH HW3MEHEHUsI pajJdyca arOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynmnaM W IEepHOJaM.
3nauenue Ilepuoanueckoro 3akoHa u Ilepumoguueckoil cucTeMbl XMMHUYECKUX
JJIEMEHTOB Ul Pa3BUTHs Hayku U npaktuku. .M. MenngeneeB — y4€HbId U

I'paXKaaHHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHast (mosisipHass ¥ HENOJSPHAasg)  CBA3b.

3JI€KTpOOTpI/IHaT€JII>HOCTI) XUMHYCSCKHX 31eMeHTOB. loHHas CBI3b

3.6

Crenenp okuciieHus. OKHCIUTEIIHFHOBOCCTAHOBUTEILHEIC pCakuunu. Hpoueccm

OKHCJICHHUS B BocCTaHOBJICHUS. OKUCIIMTEIN H BOCCTAaHOBUTEIIH

3.7

XuMudecKkuit IKCIICPUMCHT: H3YYCHHC 06pa3u0B BCIICCTB MCTAJIOB H
HEMCTAJJIOB, B3aUMOJICHCTBHE TUAPOKCHAAa LIHWHKa C pPacTBOpaMu KHCIIOT H
menoqeﬁ, MMPOBCACHUEC OIIBITOB, WIUIIOCTPUPYIOIIHUX MPUMEPBI OKHCIIUTCIBHO-

BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ (I‘OpCHI/IC, pCaKknuu pa3jioxXCHUs, COCZ[I/IHeHI/IH)

9 KJIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMu4yeckas pcaKnus. HOBTOpeHI/Ie

11

Ilepuoanueckuit 3akoH. Ilepuoanueckas cucremMa XUMHUYECKUX AemMeHTOB J[.U.
MenpgeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XAMHYECKUX DJJIEMEHTOB TIEPBBIX TPEX TMEPHUOAOB, KaJMs, KaJIbIUA H UX

COCOUHEHHI B COOTBETCTBUHM C IOJO0XKEHHEM »>JIEMEHTOB B HepHOHquCKOﬁ




CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemecTBa: BHMIBI XMMHYECKOW CBSI3U. THIIBI KpPUCTAJNIMYECKUX
pEelETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAINIMYECKOM PEILETKY U
BUJAa XUMHYecKoll cBsa3u. Kiaccupukanus U HOMEHKIATypa HEOPraHUYeCKHX
BELIECTB (MEXAyHapoaHas M TpUBUAJIbHAs). XMMHUECKHE CBOMCTBA BEIIECTB,
OTHOCALIMXCS K  PA3IMYHBIM  KJIaccaM HEOPraHWYEeCKUX  COCOUHECHMI,

TCHCTUYCCKAA CBA3b HCOPraHUMYECCKUX BECIICCTB

13

Knaccugukanuss XuMHUECKUX PEaKIMid M0 Pa3InYHbIM MpH3HAKaM (10 YHUCITY H
COCTaBy YYacTBYIOIIUX B pEaKLUHUHM BELIECTB, MO TEIIOBOMY J(deKTy, o
M3MEHEHUIO CTENEHEH OKUCIEHMS] XMMHUECKHUX 3JIEMEHTOB, 10 00paTuMOCTH, 1O
YYaCTHIO KaTaJn3aropa). DK30- u SHIAOTEPMUYECKUE peaKkiuu,

TCPMOXUMHUYCCKHUC YPABHCHUS. ITonstue o CKOpOCTH XHUMHYECKOM pe€aKnuu

14

IToustre 00 O6paTI/IMBIX u H€O6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. ITonsatue o
TOMOI'CHHBIX W I'€TCPOI'CHHBIX PCAKIUAX. IlonsaTHE O XMMHUYECKOM PaBHOBCCHUM.
CDaKTOPI)I, BJIMAIOIIMUC Ha CKOPOCTH XHUMHYCCKOU p€akuuu MW IIOJIOKCHUC

XUMHYCCKOTO PAaBHOBCCHA

1.5

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE peaKkuuy, AIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHOW  peakuuu.  CocTaBieHue  ypaBHEHHU
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HCHOJIB30BAHUEM METOMA

AJIEKTPOHHOTO Oaianca

1.6

Teopus AMEKTPOIUTUYECKON OUCCOLMALMU. ODJIEKTPOIUTHI U HEDIEKTPOJIMTHI.
Karnonsl, aHnoHsl. MexaHu3M IHUCCOIMAIMM BELECTB C Pa3JIMYHBIMU BHUIAMHU
xumuyeckoil cs3u. CreneHp nucconpanuu. CUiabHbIE U Cla0ble JIEKTPOJIUTHI.
Peakiiun nonHoro obmeHa. YCiOBHSI MPOTEKaHHUS PEaKlMii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHbIE HOHHBIE YypaBHEHHMs peakuuid. CBONCTBA KHCIIOT,
OCHOBaHMH M cCOJlEed B CBeTe MpPEICTaBICHUH 00 AIEKTPOIUTHYECKOI

nuccounanuu. KauectBeHHbIe peakn Ha HOHBL. [IoHATHE O THApONIN3E Conen

1.7

XUMHUYECKUNA DKCIIEPUMEHT: O3HAKOMJIEHHE C MOACISIMH KPHUCTALUTAYECKUX
pEImIETOK HEOPraHMYeCKHX BEIIeCTB — METAJNIOB W HEeMeTauioB (rpadura u
ajMasa), CJIOKHBIX BEIECTB (XJOpHAa HATpHs),; HCCIENOBAHHE 3aBUCHUMOCTH

CKOpPOCTHU XUMHYECKON pcakuuu OT BO3/ICHICTBUSA Pa3JINIHBIX (I)aKTOpOB;




UCCJIEJOBAHUE  DJIEKTPOIPOBOJAHOCTH  pacTBOPOB  BELIECTB,  Ipoliecca
JUCCOLMALMU  KHUCIIOT, Inejaodel u cosneld (BO3MOXKHO — HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB); IPOBEIEHUE ONBITOB, WUIIOCTPUPYIOIIMX  MPU3HAKU
MIPOTEKaHUsI peakuii HOHHOro oOMeHa (oOpa3oBaHME OCajKa, BbIIEJICHHUE Ta3a,
o0Opa3oBaHME BO/bI); OIBITOB, WJUIIOCTPUPYIOLIMX IPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMil (FOpeHHe, pPeaKkluu pPa3JIoKEHUs, COCTUHEHMUS);
pacrno3HaBaHUE HEOPraHMYECKUX BEILECTB C IOMOIIBI0 KaYECTBEHHBIX PEaKLUil

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramnsr n nx COCOAUHECHUA

2.1

OO6mass  xapakrtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U pu3n4eckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHUMHYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3auMoJeiiCTBIE C MeTalllaMH, HEMeTalUlaMH, IIeJI0o4aMu). XJIOPOBOAOPOI.
ComnsiHast KuCI0Ta, XMMUYECKHE CBOMCTBA, MONy4YeHHE, puMeHeHue. JlelicTBue
XJOpa U XJOPOBOJOPO/Aa HA OpraHU3M uesoBeKka. BakHeilline XJIOpuIbpl U UX

HaXOKJICHHC B IIPUPOAC

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHMUS
aTOMOB, XapaKTepHbIE CTereHU okucieHus. CTpoeHue U Qu3MuecKue CBoicTBa
NPOCTBIX BEIIECTB — KHCIOpOIa M Cephl. AJUIOTPONHBIE MOIU(PHUKAINN
KHCIIOpoia U cepbl. XHMHUYECKHe CBoicTBa cepbl. CepoBOOpOI, CTPOEHHE,
¢usnveckne W XUMHUYecKHe cBoicTBa. OKCHABI Cephl KaK IPEICTaBUTEIH
KHUCJIOTHBIX OKcHI0B. CepHas KUCIOTa, (U3MUYECKHME U XUMHUYECKHE CBOMCTBa
(oOmue Kak MpeAcTaBUTENS Kiacca KUCIOT U crneuuduueckue). XUMHUYECKHE
peakiuy, Jekallue B OCHOBE IPOMBIIUIEHHOTO CHOco0a IMONyYeHHs CEepHOM
kucinoTel. [Ipumenenue. Conmu CepHOM KHCIIOTHI, KaueCTBEHHAs pPEaKmus Ha
cynb(ar-uoH. HaxoxxaeHue cepbl U €€ coeaMHEHHH B mpupoje. XUMHYECKOe
3arpsi3HEHUE OKPYKAIOMICH cpeibl COCMMHEHHMSIMU Cepbl (KHCIOTHBIE OXKIH,

3arpsi3sHEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPaICHUS

2.3

OO6mass xapakTepuctuka 31eMeHTOB VA-Tpynnbl. OCOOE€HHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUA. A30T, pacIpoOCTpaHEHUE B MPUPOJE,
¢usnueckue U XxuMuyeckue cBoictBa. KpyroBopor azora B mpupone. AMMUAK,

€ro (I)I/ISI/I‘-ICCKI/IC n XHUMHYCCKHUC CBOﬁCTBa, MOJIYy4YCHHEC U TMPUMCHCHHUC. Comn




AMMOHUA, UX (1)I/ISI/II-IGCKI/I€ U XUMHUYCCKHUC CBOI>'ICTBa, IMPUMCHCHUC. KayecTBennas
peakiys Ha MOHBbl aMMOHMs. A30THasi KHCIIOTa, €€ moslyueHue, pu3ndeckue u
XUMHUYECKHEe CBOiicTBa (oOmmMe Kak MpeACTaBUTENS Kjlacca KHUCIOT U
cneunduyeckue). lcrnonp3oBaHue HUTPATOB U COJE aMMOHHUS B KauecTBe
MUHEPAIBHBIX YIOOpeHHH. XMMHUUYECKOE 3arps3HEHHE OKpPYKAIOIIEH Cpenbl
COEAMHEHUSAMHM a30Ta (KUCIOTHbIE AOXKIM, 3arps3HEHHE BO3yXa, IIOYBBl U

BOJIOEMOB)

2.4

®dochop, amtorponHsie Momudukanuu (Gocdopa, GU3HIECKUE U XUMUYECCKHE
croiictBa. Oxcun docdopa(V) u  dochopHas kuciora, ¢Gu3nUECKHe U
XUMHYECKUE CBOWMCTBa, moiydeHue. lcmonb3oBanue QocharoB B KadecTBe

MUHEPATBHBIX yIOOpeHUit

2.5

Obmas xapakrtepuctuka 3meMeHTOB |VA-rpynmel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKkTepHbIE CTENEHU  OKHUCICHUS.  YIIIEepoA,  aJJIOTPOIIHBIC
MoAu(UKALMK, pPAaCHpOCTpAHEHHWE B MPHUPOAE, (HU3UYECKHE W XUMHUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoaa B npupoae. OKcuasl yriepoaa, ux
¢u3nueckne W XUMHUYECKHE CBOWCTBA, JCWCTBUE HA IKUBBIE OPraHU3MBI,
MOJy4YeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMbl, CBSI3aHHBIE C OKCHIIOM
yriepona(lV); rumore3a m1o0aJbHOTO TOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
3¢ dekT. YroiapHas KUCIOTa U €€ COJH, uX (PU3MYECKUEe M XUMUYECKHE CBOMCTBA,
nojydyeHue ¥ TpuMeHeHue. KavecTBeHHas peaknuss Ha KapOOHAT-MOHBI
Hcnonb3oBaHne KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJICHHOCTH U CEJIbCKOM

X03AHCTBE

2.6

[lepBoHauanabHble MOHATUS OO0 OPraHMYECKUX BEUIECTBaX KaK O COEIMHEHUSIX
yniepoaa (MeTaH, O3TaH, O3TWJIEH, AaUETWIEH, 3TaHOJ, NIHLEPHUH, YKCyCHas
kuciora). Mx cocrtaB m xumumueckoe crtpoeHue. llonarue o Ouonornuecku
B)XHBIX BEIIECTBAX: KUPAX, OeNKax, yIIeBolaX — U UX POJIM B JKU3HU YeJIOBEKa.

MaTepHaJIbHOC CANUHCTBO OPraHUYCCKUX U HCOPTAHNYCCKUX CO€OUHEHMI

2.7

Kpemuuii, ero ¢pusnyeckne u XUMUIECKUE CBOMCTBA, MOIYUYCHUE U TIPUMEHEHHE.
Coenunenuss kpemHHs B mnpuponme. OOmme TmpeAcTaBiIeHUS 00 OKCHJE
kpemuus(1V) u kpemuueBoit kucnore. CHUIMKATHI, UX HCIOJB30BaHUE B OBITY,
MCIUIINHE, IPOMBIINIJICHHOCTH. Baxxneimme CTPOUTCIILHBIC Marcpualibl:

KepaMHKa, CTEKII0, IIEMEHT, OeTOoH, kene300eToH. I[Ipobmembl OGezomacHOrO




HCIIOJIB30BAHUA CTPOUTCIBbHBIX MaTCpPHUaJiOB B HOBCG,HHGBHOP'I KHU3HHU

2.8

XUMHUECKUN SKCHEPUMEHT: M3ydeHHe OOpa3loB HEOPraHWYECKHX BELIECTB,
CBOMCTB COJIIHOM KHCIIOTBHI; IIPOBEJICHHUE KAaYECTBEHHBIX PEaKLM Ha XJIOPHUI-
WOHbl M HaOJIOJCHHE INPU3HAKOB HX TMPOTEKaHMS; OIBITHI, OTPAKAIOIIUE
¢u3nueckne U XUMHUYECKHE CBOWCTBA T'aJIOTEHOB U MX COEIMHEHHN (BO3MOXKHO
UCIIOJIb30BAaHUE BMJIEOMATEpUAsIOB); O3HAKOMJICHHE € OOpaslaMu XJIOPUAOB
(ramoreHuI0B); O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COCAMHEHUSIMU
(BO3MOXHO  HCIIOJIb30BAHME  BHJIEOMATEpHasoB); HAONIOAEHUE  Ipolecca
oOyIMBaHUs caxapa I0J JEHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOI KHCIOTHI,
U3y4eHHE XUMHUYECKHUX CBOMCTB pa30aBIEHHOH CEpHOW KHUCIIOTHI, MPOBEICHUE
KAQUeCTBEHHOM peaknuu Ha Ccynbpar-uoH © HaONIOeHWe TNpu3HaKa &
IPOTEKaHUs; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOWCTBAMHM a30Ta, (hocdopa U UxX
COeIMHEHUN (BO3MOXKHO HCIOJb30BaHHE BHJEOMaTepuasoB), oOpa3namu
a30THBIX U (QochOpHBIX yIoOpeHuid; MmojiyueHne, cooupanue, pacro3HaBaHUE U
W3y4EHUE CBOWCTB aMMHaKa; IIPOBEACHHE KaueCTBEHHBIX pPEakUUil Ha HOH
aMmMoHUS W (ocdar-MOH W HW3YYEHHE TPU3HAKOB HMX IPOTEKAHUS,
B3aMMOJICHCTBUE KOHLUEHTPUPOBAHHOM a30THOM KHUCIOTBHI C MEAbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPUANIOB); HM3yUYEHUE MOJEIEH KpUCTAIUIMYECKUX
pewérok anmasa, rpaduta, QyuiepeHa; 03HaKOMJIEHHUE C IPOLIECCOM a1copOIu
PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIMIEM U YCTPONCTBOM IMPOTHBOIa3a;
nojy4yeHue, coOMpaHue, paclio3HaBaHUE U U3yuYeHHE CBOWCTB YIVIEKHUCIIOTO rasa;
IIPOBEICHNE KauE€CTBEHHBIX peaKlMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYeHUE
IPU3HAKOB HX INPOTEKaHMs; O3HAKOMIICHHE C TPOAYKUMEH CHIIMKATHOU
IIPOMBIIIUIEHHOCTH; pelIeHNEe SKCIIEPUMEHTANIbHBIX 3ajia4 1o TeMe «Baxneiue

HEMCTAJJIbI U UX COCIHUHCHU )

MeTanisl U1 UX COSINHEHU

3.1

OO0m1as xapakTepuCTUKa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH MX
nonoxenuss B llepuogmyeckol cucreme XuMuueckux diaeMeHTtoB ..
MenneneeBa u ctpoeHust aroMoB. CTpoeHne MeTauioB. Metajuinueckas CBs3b U
METaJUIMYECKass  KPUCTAUIMYECKass  PElIETKA.  DJIEKTPOXUMHUYECKHH  psij

HaHpH)KeHI/Iﬁ MCETAJIIIOB

3.2

duznyeckue U XUMUYECKHe CBOMCTBa MeTauioB. OOmue crocoObl MOMydeHus




MeTayuioB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI X OT
kopposuu. CruiaBsbl (CTajb, Yyr'yH, JIOpATIOMUHUM, OpOH3a) U X MPUMEHEHHE B

6BITy N IPOMBIINIJICHHOCTH

3.3

[lenounbie MeTasuibl: mnosiokeHue B Ilepuonmyeckoit cucreMe XUMHUYECKUX
anemeHnToB /.M. MeHneneeBa; CTpOCHHE HMX aTOMOB; HAaXOXIAEHUE B MPUPOJE.
duznyecKkrue U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kajius). OKCuabl u
TUAPOKCUABI HATpUsA U KaJlui. HpI/IMeHeHI/Ie MCJIOYHBIX MCTAJIOB H HX

COEIUHEHUN

3.4

[lenoyHo3eMenbHblE  METaJUIbl  MarHMM W KaJbLUi:  IOJOXKEHUE B
Ilepuonmueckoil cucreme xumudeckux uemeHTos /[ M. MenzaeneeBa; ctpoeHue
UX aroOMOB; HaxoxjaeHue B mnpupoje. dusnueckue M XUMHUYECKHE CBOMCTBA
MarHusi W Kaublus. Bakneimne coenuHeHUs Kanblus (OKCHI, THIPOKCHI,

conn). XKécTkocTh BOJIbI U CLIOCOOBI €€ YCTpaHEHHUS

3.5

AntomuHuit: nosnoxenue B Ilepuonnyeckoil cucTteMe XMMHUYECKHX 3JE€MEHTOB
J.1. MeHnneneeBa; CTpOCHHME aToMa; HaxoKJIeHHE B mpupone. dusznueckue u
XMMHUYECKHUE CBOMCTBA allfoOMUHUS. AM(pOTEpHbIE CBOWCTBA OKCHU/IA M THAPOKCUAA

AJIFOMHNHUA

3.6

Kenezo: monoxenue B [lepuonuueckoit cucreMe XuMHU4YecKux anmeMeHToB J[.M.
MeHpeneeBa; CTpoeHHWE aroma; HaxoXieHue B mpupoae. Dusznueckue u
XUMHYECKHe CBOMCTBa kene3a. Okcuawl, ruapokcuansl u comu sxenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MONTyueHUE

3.7

XUMHUYECKUN SKCIIEPUMEHT: O03HAKOMJIEHHE C 00pa3llaMy METAJUIOB U CIIJIABOB,
uX (U3MYEeCKMMH CBONCTBAMM, H3YYE€HHE pEe3yJIbTarOB KOPPO3UU METAIIOB
(BO3MOXKHO HCIOJIb30BAaHUE BUEOMATEPHAIOB), 0COOCHHOCTEN B3aMMOICUCTBUSA
OKCHJa KajJbllMsi M HaTpus C BOJAOW  (BOSMOXKHO  HCIOJB30BaHHE
BUICOMATEPHAIIOB); MCCIICIOBAaHUE CBOWCTB JKECTKOM BOJBI; MpOIlecca TOPEHUs
JKeleza B KUCIOopoze (BO3MOXKHO UCTOIB30BAaHUE BUIACOMATEPHANIOB); MPU3HAKOB
MPOTEKAHUSI KAYECTBCHHBIX PEAKIUi HAa HWOHBI (MarHus, KajbI[Ws, aTIOMHUHUS,
nuHka, xeneza(ll) u xenesa(lll), mequ(ll); Habmronenue u omrcanue MPOIECCOB
OKpaIlliBaHUs ITUTAMEHW WOHAMH HATpUs, Kajdusd ¥ KaJdblHsg (BO3MOXKHO
UCTIONB30BaHUE BHJICOMATEpPUANIOB); HCCIEIOBaHUE aM(OTEpHBIX CBOWCTB

TUAPOKCHAA AJTOMHHHA W THAPOKCHAA HHWHKA, PCHICHUC ISKCIICPHUMCHTAJIbHBIX




3aJa4 I10 TEME «BaxHeHIme MeTaJlIbl 1 UX COCOANHCHUA

XHUMHA U OKpYyKarollas cpena

4.1

Hosrlie Marcepualibl 1 TEXHOJIOT'HH. BemectBa u Marepualibl B HOBCGHHCBHOﬁ
J)KU3HHU 4YeJoBeKa. XUMHUS U 310pPOBLC. be3omacHoe HCIIOIB30BaHUE BEIISCTB U
XUMHNYCCKHUX peaKHHfI B 6I)ITy. HepBaﬂ nmoMouib 1Ipu XUMHUYCCKHX OXKOrax H

OTpaBJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOM IPaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHNE OKPYKAIOLIEH
cpensl ITJAK. Ponp XuMuM B pemieHUM 3KOJIOTHYECKHX Ipobiem. [IpupomHbie
UCTOYHHUKHU YITIEBOIOPOJAOB (Yrojib, NPUPOIHBIA TIa3, HE(TH), MPOAYKTHl HX

nepepaboTKH, UX POJib B OBITY U IPOMBILIUIEHHOCTH

4.3

XUMHYECKUN IKCIEPUMEHT: M3y4eHHE 00pa3lioB MaTepuaioB (CTEKIO, CIUIABbI

METAJJIOB, ITOJINMEPHBIE MaTepPHUAIIb)

ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJLHOM
HNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHNS K NPeAMETHBIM pe3y/ibTaTamM 0a30B0Oro
MpOBEPsSIEMOro YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTe/ibHOM NPOrPamMMbl
TpeOoBaHMUs OCHOBHOTI0 0011ero oopasosanus Ha ocHoBe PI'OC

[IpencraBnenue:

O TI03HAaBa€MOCTH SBJIEHUH TPUPOIbI, TOHUMAaHHE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XHMHYECKOW HAyKH Kak OOJaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeld KyJIbTypbl M MPaKTUYECKON
NesITeIbHOCTH 4YeJOBEKAa B YCIOBUSX COBPEMEHHOIO OOIIEeCTBa;

IIOHUMAaHHUEC MECTa XUMUU CPCAU NPYIrUX CCTCCTBCHHBIX HAYK

O HAy4YHbIX METOAAX IMO3HAHHA, B TOM YMCJIC SKCIICPUMCHTAJIBHBIX H

TCOPCTUUCCKUX METOHAAX  HCCICIHOBAHUSA  BCIICCTB U  HU3YUCHHUA




XUMHNYCCKUX peaKHHﬁ; YMCHUC UCIIOJIB30BATb MOACIIN JJIsL 0OBSICHEHUS

CTPOCHHA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccuoHaTbHON JESTEIEHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
XUMHAYECKOM HAyKH, YTO IO3BOJMT OOYYaroIUMCS paccMaTpuBarh
XHMHIO Kak cdepy cBoeil Oyayiei mpodecCHOHAIBHON esITeTbHOCTH
U ClIeNaTh OCO3HAHHBIM BEIOOP XMUMUU KaK MPO(PUIBHOTO MpeIMeTa Mpu

Mepexojie Ha YPOBEHb CPEIHEro 00IIero 00pa3oBaHUs

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHYCCKUX 3HAHHH U YMCHHUE TIPUMCHATH

CUCTEMY XUMHUYCCKHUX 3HaHPII>i, KOTOpas BKIKOYACT:

2.1

Ba)XHEHIINE XHUMHUYECKUE TOHATHS: XUMHUYECKHUH OSIIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE U CJIOXHOE BELIECTBO, OJHOPOJIHAs U
HEOJHOPOJHAsl CMECh, OTHOCHTEJIbHbIE aTOMHas M MOJIEKYJIspHas
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJSpPHAs Macca, MOJISPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHE, COJb (CPEmHss), XUMHYECKas
peakiysi, peakUud COEJUHEHHUS, DPEAKLHUU pas3IoKeHHs, peaKuu
3aMeIICHUs, peakuu oOMeHa, TeruioBoM 3((deKT peakuuu, 3K30- U
SH/IOTEPMUYECKHE pPEaKLUU, PacTBOpP, MaccoBas OISl XMMHUYECKOIo
9NIEMEHTa B COSMHEHHNH, MACCOBas IOl M IPOIICHTHAS KOHIICHTPAIHS
BEIIIECTBA B PACTBOPE, SIPO aTOMa, AIIEKTPOHHBIHN CIION aToMma, aTOMHast
opOuTanb, paadyc aroMa, BaJCHTHOCTb, CTENEHb OKHCICHHS,
XUMHYECKasl CBA3b, AEKTPOOTPHUILIATENLHOCTD, MOJIIPHAs U HEMOJIsIpHast
KOBAJICHTHAas1 CBA3b, HOHHasA CBA3b, METaAJIMYECKasa CBA3b,
KpUCTaJuIMYecKas peméTka (aTroMHas, WOHHAs, MeTajulnyeckKas,
MOJ'ICKy.]'IprHaﬂ), HOH, KAaTWOH, aHWOH, JJICKTPOJUT U HEIJICKTPOIINUT,
ANEKTPOJIMTHYECKAsT  JAMCCOLMAIUS, peaku HMOHHOro oOMeHa,
OKHUCINTCIIbHO-BOCCTAHOBUTCJIIBHBIC pcakuuu, OKHUCJIUTECIIb u
BOCCTAHOBHTEJb, OKHUCIEHHE U  BOCCTAaHOBJEHME, DJIEKTPOJIM3,
XUMHYECKOC pPaBHOBECHC, O6paTHMLIe n HeO6paTI/IMI)Ie pC€aKkumnu,
CKOPOCTb XHMMHYECKOH peakumu, kartanuzarop, IIJIK, koppo3us

METAJIII0B, CIIJIaBbI

2.2

OCHOBOIIOJIAraromure 3aKOHBI XWMHH: 3aKOH COXpaHCHUA MacCChI,




nepuoanyeckui 3akon /.M. MenneneeBa, 3ak0OH OCTOSHCTBA COCTaBa,

3aKOH ABOTaipo

2.3

TEOPUU XUMUU: aTOMHO-MOJIEKYIIsIpHas Teopus, TEOpUs

BHGKTpOHHTquCKOﬁ JUcCCoranmn

Brnanenue ocHOBaMu XMMHYECKOW IPaMOTHOCTH, BKIIFOUAOLIEH:

3.1

yMEHHE MPaBUIBHO MCIIOJIb30BaTh U3yYCHHBIC BEIIECTBA M MaTE€pPHAJIbI
(B TOM umCIIe MUHEPAJIbHBIE YIOOPEHHs, METAJUIBl ¥ CILUIABBI, IIPOAYKTHI
nepepaboTKU  NMPUPOJHBIX ~ MCTOYHHKOB  YINIEBOAOPONOB  (yIvid,
OpUPOTHOro ras3a, HedTH) B OBITY, CEIBCKOM XO3AHCTBE, Ha
MIPOU3BOJCTBE U IMOHMMAaHUE 3HAYCHUS JKUPOB, OCIIKOB, YIJIIEBOJOB IS
OpraHM3Ma 4YeJOBeKa; YMEHHE IPOTHO3UPOBATh BIMSHHE BEIIECTB M

XUMHUYCCKUX IMPOHCCCOB Ha OpPraHu3M 4YCJIOBCKA W OKPYKAIOL[YIO

MIPUPOJIHYIO Cpeny

3.2

YMCHHUEC HHTCIPUPOBATH XUMHUYCCKHUC 3HAHHA CO 3HAHUAMHU OPYTrUX

y‘IC6HHX npeaMCTOB

3.3

HaJIU4uc OIIbITa pa60T1>1 C pa3JIMYHbIMU UCTOYHHUKAMU HH(bOpMaHHH 110
XUMHNHU (Haqua;I U HAYYHO-NIOMYJIApHAA JIUTEparypa, CJIOBAPH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATb HHQ)OpMaI_[I/IIO O BCIICCTBAX, HX
MPEBpalICHUAX U MMPAKTHUYCCKOM IMMPUMECHCHUN U YMCHHUEC HCII0JIE30BATh

e€ JUIs pelieHns yueOHO-1103HaBaTeNIbHbIX 3a]a4

Bitanenre ocCHOBaMHU IMOHATUIHOTO allliapara U CUMBOJIUYECKOTO S3bIKa
XUMHHM i1 COCTaBieHUs (OpMya HEOpraHMYECKHX BEILECTB,
YpaBHEHUN  XMMHYECKHX  pPEAaKUUH;  OCHOBAMH  XUMHUYECKOM

HoMeHkiarypsl (IUPAC u TpuBuansHoi)

YMeHue OOBSACHATH CBSI3b MOJOXKEHUs dMeMeHTa B llepuonnyeckoit
CUCTEME C YHCIOBBIMH XapaKTePUCTUKAMH CTPOEHUS aTOMOB
XUMHYECKHX DIEMEHTOB (CcoCcTaB U 3apsii sApa, oOIiee Yucio
AJIEKTPOHOB), PACIPENEICHUEM 3JIEKTPOHOB 10 HSHEPreTHYECKUM

YPOBHAM aTOMOB II€PBBIX TpéX IEpHUOa0B, KaJIWA U KaJIbLUA




[IpencraBnenue o NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX

3JIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATENIbHOCTh), MPOCTHIX H

6 CIIOKHBIX BELIECTB OT IIOJOXKEHUs 3JeMeHTOB B Ilepnonnueckoin
cucTeMe (B MaJbIX NEPUOJIaX U IIaBHBIX MOJATPYIIAX) U AEKTPOHHOTO
CTpOEHUS aToMa
7 YMmeHue KiraccupuIpoBaTh:
7.1 XUMHYECKHUE DIIEMEHTHI
1.2 HEOPraHUYECKHUE BEIICCTBA
7.3 XUMUYECKHE PEeaKITUU
8 YMeHue ornpenernsTh:
81 BaJICHTHOCTh W CTENEHb OKHUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 3apsij
HOHA
89 BUJT XMMHYECKOM CBSI3U W THUN KPHUCTAJUIMUECKOW CTPYKTYphl B
COCTUHEHUSIX
8.3 XapakTep cpelbl B BOAHBIX PACTBOPAX BEUIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIb
9 YMeHue XapakTepru30oBarh (PHU3UIECKUE B XUMUICCKUE CBOWCTBA!
MPOCTBIX BemecTB (KHCIOpPOI, O30H, BOAOPOA, rpadur, amMmas,
9.1 KpeMHHH, a30T, pocdop, cepa, XJI0p, HATPH, KU, MAarHUMA, KaJIbIIHH,
AITIOMUHUM, KEJE30)
CJIOKHBIX BEIIECTB, B TOM YMCJIC MX BOJIHBIX PacTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPOI, CEPOBOOPO, OKCHJIBI M TUIPOKCUABI MeTamioB I-I1A
9 rpynmn, amoMunus, meau (l1), nunka, xeneza (Il u Ill), okcuasl
yrnepoaa (11 u IV), kpemuus (1V), azora u pocdopa (11 u V), ceps (IV
u VI), cepaucras, cepHas, a3oTucras, a3oTHas, pocdopHas, yroabHas,
KpeMHHUeBasi KUCIO0Ta U UX COJIH)
9.3

MPOTHO3UPOBATH U XAPAKTCPU30BATH CBOICTBa BEIIECTB B 3aBUCUMOCTHU




OT UX COCTaBa U CTPOCHUS, MIPUMCHCHUC BCIICCTB B 3aBUCUMOCTH OT UX
CBOﬁCTB, BO3MOXXHOCTb HPOTCKAaHUA XHMHYECKUX npeBpameHI/Iﬁ B

Pa3JIMIHBIX YCIIOBUAX

VYMeHune cocTaBiIaTh MOJICKYJISIPHBIC 1 MOHHBIC YpPaBHCHUA peaKHHﬁ, B

10
TOM YHCJIE!
10.1 peakIuii HOHHOTO 0OMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI
103 WUIIOCTPUPYIOIINX ~XUMHUYECKHE CBOMCTBa M3YYEHHBIX KJIACCOB
(Tpymim) HEOpraHUYECKUX BEUIECTB
104 MTOJITBEPKIAOIINX TeHETUICCKYIO B3aUMOCBSI3b MEXK /Ty HUMH
11 YMeHUe BBIYUCISTH (IPOBOAUTH PACUETHI):
111 OTHOCUTCIIGHYI0 MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIO0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEUIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM razoB
114 M0 ypaBHEHUSM XHUMHUYCCKHX pPEaKIUid W HaXOIUTh KOJUYECTBO
BEIECTBa, 00BEM M MacCy PEareHTOB W IIPOIYKTOB PEaKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HaHMs (HAOMIOEeHNEe, U3MEpPEHUE,
191 SKCMIEPUMEHT, MOJICTTMPOBAHKE) MPU U3YUECHUU BEIIECTB U XMMHYECKUX
SIBIICHUH; yMEHUE CHOPMYITHPOBATH MPOOJIEMY H TPEIOKUTE MTYTH €€
pelIeHus
122 Oe3omacHOi pabOThl ¢ XMMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOU
MoCynoi u 1abopaTtopHbIM 000pyIOBaHUEM
MpaBWJIaMU 0€30MacHOTO OOpaIleHusl ¢ BEIIECTBAMH, HCIIOIb3yeMbIMU
12.3

B HOBCG}IH@BHOI\/’I JKU3HH, IIpaBUJIaMH ITOBEACHHUA B LCIIAX C6epe)KeHI/I$I

3II0pOBbSl U OKpYXKarollel NpUPOAHOM Cpelbl; IOHMMAaHUE Bpena




(omacHOCTHM) BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl ONPENEIEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHUS M HPEAOTBPAIIEHUS UX BPEIHOIO

BO3JIEUCTBUS

13

Hammune IMPAKTUYCCKNX HABBIKOB ILUIAHUPOBAHHA M OCYIICCTBIICHUA

CICOAYIOIMNUX XUMHUYECKUX SKCIICPUMEHTOB!

131

W3y4YCHHE U OMHCaHue (PU3NIECKUX CBOMCTB BEIIECTB; 03HAKOMIICHHE C
¢busznyecKkuMu u XUMHUYECKUMHU SBJICHUSIMU; OIIBITHI,

HUIUIIOCTPUPYIOIIUE IPHU3HAKU ITPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ

13.2

U3y4eHHE CIIOCOO0B paseeH s cMecel

13.3

MOJIY4YCHHUEC KUCIIOpOAa U U3YUCHUC CTO CBOﬁCTB; MOJIyd4eHHuEC BOAOPOaAa
" U3Yy4YCHUC €TI0 CBOﬁCTB; IMMOJTY4YCHUE YIVICKHUCIIOIO ra3da U U3y4YCHHC €ro

CBOWCTB; ITOJIyYCHHE aMMHAKa U U3yYECHHE €TI0 CBOKMCTB

13.4

IIPUTOTOBJICHHE PAaCTBOPOB C  OIPENEIEHHOM MacCOBOM  J0JIEH

paCTBOpéHHOFO BCIICCTBA

135

MIPUMEHEHUE WHANKATOPOB (;makmyca, METHJIOpaHkKa u
¢deHondranenna) A ONpeneNeHHUs] XapakTepa Cpeabl B PacTBOpax

KHUCJIOT U LIEJI0UYEN

13.6

HCCICOJOBAHUEC HW  OIMHMCAHHC CBOICTB HCOPTaHNYCCKHUX BCHICCTB
PA3JIMYHBIX KJIACCOB; U3YYCHHUC BSaI/IMOI[eI\/JICTBI/Iﬂ KHCJIOT ¢ METajlllaMu,
OKCHIaaMH1 MCTAJlI0B, pacTBOPpUMBIMHU u HEPaCTBOPUMBIMHA
OCHOBAaHHAMH, COJISIMH, TIIOJTYYCHHE HCPACTBOPHUMBIX OCHOBaHHfI;
BBITECCHCHHUEC OJHOI'O METAJJIa APYT'UM U3 PACTBOpPA COJIN; HCCIICAOBAHUC

aM(i)OTepHBIX CBOICTB THAPOKCHUIOB AJIFOMUHUS U TUHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/la4d IO TEeMaM: «OCHOBHBIEC KJIACCHI
HCOPTraHNYCCKUX COCI[HHGHHﬁ)); ((3J'[€KTpOJ'II/ITI/I‘ICCKa$I Jucconuanusa»,
«BakHelie HeMeTallJIbl U X COCOUHCHUA, «Baxnelmue MeTallbl

1 uX COCAUHCHU)

13.8

XHUMHUYCCKHUEC OKCIICPUMCHTEI, HWIUTIOCTPUPYIOIIUEC IMpU3HAKA
MIPOTCKAHUA peaKuHﬁ HMOHHOTI'O O6MCHa; KaQuCCTBCHHBIC PCAKIIMU Ha

MPUCYTCTBYIOLIME B BOJIHBIX pacTBOpax HOHBI: XJIOpUI-, OpOMHUI-,




noau-, cynbdar-, pocdar-, kapOoHaT-, CUINKAT-aHUOHBI, TUIPOKCH/I-
MOHBI, KATHOHBI AMMOHWUSI, MarHus, KaJbIIHs, alFOMAHUS, JKene3a (2+) u

xkenesa (3+), meau (2+), MMHKA

Ymenue:

OpeaACTaBIATE  PE3YJIbTaTbl JOKCIICPUMCEHTA B (bopMe BBIBOZIOB,

141 JI0Ka3aTeNbCTB, TpapUKOB M TaOMMII W BBISBIATH OSMIIUPUYECCKHE

3aKOHOMEPHOCTH

YCTaHaBJIMBATh CBA3U MCKAY PCAJILHO Ha6JHO,HaeMbIMI/I XUMHNYCCKUMU

14.2 SIBIIGHUSIMU U TIPOILIECCAMM, MPOUCXOASIIMMHU B MAaKpO- U MUKPOMHUPE,

OOBSICHATH IMPHUYXNHBI MHOFOO6paSI/I${ BCIICCTB

HEPEYEHDB JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31€MEHT COAepPKAHUS
1 IIepBoHaYanbHbIE XUMUYECKUE TTOHATHUS

11 Yucteie BemectBa u cMecu. CriocoObl pa3aeieHus: cMecei

19 ATOMBI 1 MOJIEKYIIBI. XUMHUYECKHUE 271EMEHTHI. CUMBOJIBI XUMHUYECKUX JIEMEHTOB.
IIpocTbie U CIOXKHBIE BEILIECTBA.

13 Xumnueckas popmyna. BaneHTHOCTh aTOMOB XMMHYECKUX 371€MEHTOB. CTeneHb
OKHCJICHHUS
3aKkoH TIOCTOSIHCTBa cocTaBa BemiecTB. OTHOCUTENbHAas aTOMHas Macca.

14 OTtHocuTenpHas MOJEKyJIsipHas Macca. MaccoBast OIS XUMHUYECKOTO YIEMEHTA B
COCIMHEHUHU

L5 KonmnuectBo BemiectBa. Monb. MonspHas macca. MossipHbld 00bEM  Ta30B.

BzauMocss3b KOJIMYCCTBA, MACChl U YHCJIa CTPYKTYPHBIX CAWHUIL BEIICCTBA




1.6

Pu3nyecKkue U XUMHUYECKHUE SIBJICHHS. XHMUYECKas peakuus U €€ IPU3HAKHU.

3aKOH COXpaHEHUS MACChI BEILIECTB. XMMUYECKUE YPaBHEHUS

Ilepuonnyeckuii 3akoH u [lepuonnueckas cucrema XUMHUYECKUX 1eMeHTOB J[.1.

MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanyeckuit 3akoH. [lepuognyeckas cucrema Xxumuyeckux snemeHToB J[.1.
Menpeneesa. Ilepuonsl u rpynnsl. OU3HYECKHUI CMBICI IOPSIKOBOIO HOMEDA,

HOMEPOB IIEpUOJIa U TPYIIIIBI JIEMEHTA

2.2

Crpoenue aromoB. CocTtaB aToMHBIX snep. M3orombsl. DnexTponbl. CTpoeHHe
IEKTPOHHBIX ~ 000JI04eK aroMoB  MepBbIX 20 XMMHUYECKUX DIIEMEHTOB

ITepuoamueckoit cucremsl J[.1. Menaeneena

2.3

3aKOHOM€pHOCTI/I B M3MCHCHHH CBOMCTB XMMHYCCKHX JJICMECHTOB MEPBLIX TpéX
Nepuoa0B, Kaliud, KaJlbIusd (paz[I/cha aTOMOB, OJICKTPOOTPHULATCIIbHOCTH,
MCTANIMYCCKUX U HCEMCTAIJIIMYCCKHUX CBOI>'ICTB) n ux COCILI/IHCHI/Iﬁ B COOTBCTCTBUU

C ITOJIOKCHUEM DJICMCHTOB B HepI/IOIII/I‘{CCKOﬁ CUCTCMC U CTPOCHHUEM UX aTOMOB

Crpoenue BelecTa

3.1

Xumuueckass cBs3b. KoBaneHTHass (moyispHas M HEMOJSpHasi)  CBS3b.
DNEeKTpOOTPULIATEIBHOCTD XUMHUYECKUX JJIEMEHTOB. HNonnas CBSI3b.

MeTannuueckas CBI3b

3.2

Tunbl KpUCTAUIMYECKUX pemETOK (aToMHas, HWOHHAs, MeTaIn4yecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBAa OT THUIIA KPUCTAJUIMYECKOM PELIETKH U BUAA

XUMHYECKON CBA3H

Baxneiime MNpEaACTAaBUTCIIN HCOPraHUYCCKHUX BCIICCTB. Hemeramnel u ux

COoeqUHEHMs. MeTajjibl U UX COCJUHEHUS

4.1

Knaccudpukanuss ¥ HOMEHKJIAaTypa HEOPraHMYECKUX COEIMHEHUN: OKCHJOB
(coneoOpasyrolye: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HECOIe00pasyoIIHe;
OCHOBaHUU (mménoun )51 HEpacTBOPHMBIE OCHOBAHUA); KHCJIOT
(kucnmopoacoaepxKamme 1 6eCKUCIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE);

coneil (CpeTHUX U KUCITBIX )




duznyeckre U XMMUYSCKHE CBOMCTBA MMPOCTLIX BCIICCTB-HCMCTAJUIOB: BOAOpOAA,

4.2
XJIOpa, KHCIIOPO/a, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHHS
®usnyeckue M XUMHYECKHE CBOICTBA IPOCTHIX BELIECTB-METAJJIOB: JIUTUS,

4.3 HaTpHs, KaJIusl, MarHus U KaJabLUs, aJJIOMUHUS, Keae3a. DIEKTPOXUMUYECKUN P
HaIpsHKEHUI METaJIOB

44 ®u3nyecKkue U XHMUYECKHE CBOMCTBA BOJOPOIHBIX COEIMHEHUN HEMETAJIIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOA, aMMHUAKA
dusnueckue U XUMHYECKHUE CBOMCTBAa OKCHIOB HemeramuioB: cepbl (1V, VI),

4.5 asorta(ll, 1V, V), dochopa(lll, V), yrmepona(ll, 1V), kpemuusa(1V). Ionydenue
OKCHJIOB HEMETAIJIOB

45 Xumnueckue corictBa okcuaoB: metauioB |A-IIIA rpynmn, nunaka, megu(ll) u
xenesa(ll, 111). [TonyueHre OKCHIOB METAIIJIOB
XUMHYECKHNE CBOMCTBA OCHOBAaHUM W aM(POTEPHBIX THAPOKCUIOB (HA MpUMEpe

4.7 TUAPOKCUJIOB  QJIOMHUHMS, Kene3a, UMHKa). IlomyueHue ocHOBaHUN U
aM(OTEPHBIX TUAPOKCUIIOB
OO01mue XMMHYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJOPOJHOW, CEPOBOIOPOIHOM,

48 CEepPHUCTOM, CepHOU, a30THOH, (PocPOpHO, KpEeMHHUEBOW, yroiabHOH. OcoObie
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAaHHOM CEpHOM W  a30THOM KHCIIOT.
ITomyyenue kucmor

4.9 OO0mme XuMHYECKUe CBOMCTBA cpenHux cotiei. [lomydenne coneit

410 [Tomyuenue, coOupaHue, paclo3HaBaHWE BOIOPONA, KHCIOpOJda, aMMHakKa,
YIJIEKHUCIIOTO ra3a B J1abopaTopuu

411 [TonyyeHne amMMuaka, CepHOM M a30THOM KHCIOT B MpoMblluieHHOcTH. OOmue
CHOCOOBI MOJTYyYEHUs] METAIIOB

4.12 ['eneTnyeckas CBSA3b MEXAY KjacCaMHM HEOPTraHMYECKUX COeTMHEHUN

5 XUMHUYECKNE PEAKIINHU
5.1 Knaccudukanus XuMU4YeCKUX peakiyil Mo pa3InYHbIM MPU3HAKaM: 0 YUCIY U

COCTaBy Yy4YacCTBYWOIIHMX B PCaKIUMHU BCHICCTB, IIO0 TCIUIOBOMY B(I)(I)CKTy, Io




W3MEHEHHIO CTCIICHEH OKHUCIICHUS XMMHYECKUX DJIEMEHTOB

5.2

TermmoBoit 3h(HEKT XMMUYIECKOM PEeaKIIui, TEPMOXUMUYECKHE YPaBHEHHS. JK30- U

OHAOTEPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

5.3

OKHCIUTEIFHOBOCCTAHOBUTEIILHEIC pcaKkniuu. OKHCIUTEIN U BOCCTAHOBUTEIIM.
Hpoueccm OKHCJICHUSA n BOCCTAaHOBIJICHUA. BHeKTpOHHLIﬁ OaaHC

OKHCJIMTEIHLHOBOCCTAHOBUTEILHOM p€akunu

5.4

TeOpI/Iﬂ BHCKTpOHHTquCKOﬁ AUCCoral . KaTI/IOHBI, AHHOHBI. :‘)J'ICKTpOJ'II/ITI)I n

HEJJICKTPOJIUTHI. CunbHbIE U cla0bIe OJICKTPOJIUTEL. CreneHn AucCconrannmn

5.5

Peakiiun monHoro oOMeHa. YCIoOBUSI NMPOTEKAaHUS PEAKIM HMOHHOTO OOMEHa,

IIOJIHBIE ¥ COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XuMus U OKpYyKarouiasa cpcaa

6.1

BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM 4ellOBeKa. be3omacHoe
UCIIOJIb30BaHKE BEIECTB U XMMUYECKUX peakuuil B taboparopuu u ObiTy. IlepBas

IMoOMOUIb IMPpHU XUMHUYCCKUX OXKOIraX U OTPAaBJICHUAX

6.2

XHMHYECKOE 3arpsi3HEHUE OKpYKarolel cpe/ibl (KUCIOTHBIE 10K/, 3arpsi3HEHNE
IOYBBI, BO3JlyXa U BOJOEMOB), CIOCOObI ero mnpenorBpauieHus IIpenenbHas
nonyctumasi koHueHtpanuss BewectB (IIJJK). Ponp xumum B pemeHun
HKOJIOTUYECKUX MpoOjeM. YCuiieHMe NapHUKOBOro 3¢dexra, paspylieHne

O30HOBOI'O CJIOA

6.3

[Tpumenenue cepsbl, azora, docdopa, yriepona, KpeMHUS U UX COEAMHEHHUH B
OBITY, MeIWIMHE, TPOMBIIUIEHHOCTH W CEIbCKOM XO3sicTBe. [lpumeHeHue
METAJUIOB W CIUIaBOB (CTalb, YYTyH, IIOPAJIOMUHHMM, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX coequHeHnd. [IoHATHE 0 KOppO3MH METaIOB, OCHOBHBIE

CIOCOOBI 3aLIUTHI UX OT KOPPO3UHU

6.4

[TpuponHble HMCTOYHMKH YITIEBOJOPOJOB (Yrojb, HPUPOAHBIA Tra3, HEQPTh),

MPOAYKTHI UX TepepadoTKH (OEH3UH), X POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

[TepBoHauanbHBIC MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yriepona (MeTaH, 3TaH, OTWJIEH, AaleTHUJICH, JTaHOJ, IJUIEPHH, YKCyCHas

KI/ICJ'IOTa). [TonsiTue 0 OHMOJOTMYECKH Ba)KHBIX BCIICCTBAX: JKUPpAX, 6em<ax,




YIJIEBOJIaX — M X POJIM B KU3HU YeJIOBeKa
7 Pacuérsr:
7.1 1o (opMyliaM XUMHUYECKHUX COCTUHEHHUN
1.2 Macchl (MacCOBOM) JI0JIM pacTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YpaBHEHUSIM

YYEBHO-METOINYECKOE OBECIIEYEHHUE
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