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MNOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMHUM Ha YpOBHE OCHOBHOrO 0OOHIEro oOpa3oBaHMs COCTaBJI€HAa HAa OCHOBE TPEOOBAHHWI K pe3ylibTaTam
OCBOEHHSI OCHOBHOW 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO o0uiero oopasosanus, npeacrasieHHbix B ®I'OC OO0, a Takxke
Ha OCHOBE (pesiepanbHOi pabouelt mporpaMMbl BOCIIUTAHUS U C YUYETOM KOHIIETIUHU MPENoJaBaHus y4eOHOro npeameTa « XuMus»
B 00pa3oBaTeNnbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumMuu na€t NpeacTaBiIeHUE O 1eNsIX, 00lIel cTpareruu 00y4yeHus, BOCIIMTAHUS U Pa3BUTHUS 00yUarolUXCs
CpelcTBaMH y4eOHOT0 MpeIMETa, YCTaHABIMBAET 00A3aTeIbHOE IPEIMETHOE COJIepKaHue, MPeyCMaTpUBAET pacipeiesIeHUe ero
10 KJIacCaM U CTPYKTYpPUPOBAHHE IO pa3jiesiaM U TeMaM MPOrpaMMbl MO XUMHH, ONPEIEseT KOJIUYECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKH COJEP)KaHUS, PEKOMEHIYEMYIO TMOCIEAOBATEIbHOCTh H3YYEHUS XHUMHH C Y4YETOM MEXIPEIMETHBIX H
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Yy4eOHOI0 MPOIecca, BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIIUXCsl, OMPENesieT BO3MOKHOCTH
npenMeTa JUlsl peanu3aliuy TpeOOBaHMM K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTelIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO
oO1mrero oopa3oBaHus, a Takke TpeOOBaHUM K pe3ysibTaTaM 00y4YeHHUs XUMUU Ha YPOBHE LIeJIeH M3yYeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATENILHON JAESATEIBHOCTH 00YYAIOUIErocs M0 OCBOCHUIO YUEOHOTO COJIEP KAHMS.

3HaHME XUMUHU CITY’)KUT OCHOBOM 117151 (POPMUPOBAHUS MUPOBO33PEHHS 00YUYaIOIIETOCs, €ro MPEeACTaBICHUN 0 MaTepHaIbHOM
€AMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH MpPeCTaBIECHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 IBOJIOIUU
BEIIECTB B MIPUPOJIE, O MyTIX PEUICHUS rI100aTbHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM, JHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3ali BO3MOXHOCTEH JUIsi CaMOpa3BUTHS M (OPMUPOBAHUS KyJIbTYpbl JMYHOCTH, €€ oOuieil u
(bYHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaromuxcsi, HABHIKOB UX CaMOCTOSATEIHHOM
y4eOHOM eI TeTbHOCTH, SKCTICPUMEHTAIBHBIX U UCCIIEIOBATEILCKUX YMEHHM, HEOOXOMMBIX KaK B TOBCEHEBHOM KM3HU, TaK U B
po¢eCCHOHATILHON IeATCIbHOCTH,

3HAKOMUT CO CHEUU(PUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IJISa HAa €IUHCTBO MPUPOJIbLI U
YeJI0BeKa, SIBISICTCS] OTBETCTBEHHBIM TAarioM B (DOPMUPOBAHUN €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyYaIOInXCs;

croco0CTBYET ()OPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIIOBEKY, BHOCHT
CBOI1 BKJIaJ] B 3KOJIOTHYECKOE 00pa30BaHUE 00yUYaOIIHXCS.

JlanHble HampaBieHHs] B OOYyYEHUM XUMHU OOECHEUYHMBAIOTCS CIEUU(PUKON coaepKaHus Y4eOHOro mpeameTa, KOTOPbIH
SIBJISIETCS ME€IarOrMYeCKy aJallTUPOBAHHBIM OTpaXX€HHEM 0a30BOM HayKH XUMHUU Ha ONPEACIEHHOM 3Tare €€ pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEr0 OOpa30BaHMS OPUEHTUPOBAH HAa OCBOCHUE OOYYAIOUIUMHUCS CHUCTEMBI
MEpBOHAYAIBHBIX MOHATUN XMMHUHU, OCHOB HEOPTaHUYECKOW XMMHUHU M HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHITUNA OPTraHUYE€CKOU
XAMHH.

Crpyktypa coaepkaHus OporpaMMbl MO XUMHHU CPOPMHpPOBaHA HA OCHOBE CHCTEMHOTO MOJXO0Ja K €€ H3YyYCHHIO.
ConepxxaHue CKIaAbIBAECTCS M3 CUCTEMbI MOHATHUH O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATHUM O XUMHYECKOU
peakiuu. O0e 3TU CHUCTEMBI CTPYKTYpPHO OPraHM30BaHbl MO MPUHIUMY IOCJIEAOBATEIBHOTO pPAa3BUTHS 3HAHUM HAa OCHOBE
TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUHU aTOMa U XMMUYECKOU CBS3U;

— TIpeACTaBICHUN 00 DJIEKTPOIUTUUECKON JUCCOIMAIIMN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPUUYECKH TMOJTYUYCHHBIX M OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS
MIOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JAPYroMY, BBINOJHSAS (DYHKIIUU OOBACHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U
BO3MOKHOCTEHW MPaKTUYECKOTO MPUMEHEHHUS U MOJYYEHUS U3Yy4aeMbIX BEIIECTB.

OcBoeHKe TporpaMMBbl TI0 XMMHUHU CIIOCOOCTBYET (POPMHUPOBAHHIO MPEICTABICHUS O XUMUUYECKOM COCTABJISAIONICH HAy4YHOU
KapTUHBI MHUPA B JIOTUKE €€ CUCTEMHOM MPUPOIbI, IEHHOCTHOI'O OTHOIIEHHUSI K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHUS B HaYKeE.
N3ydeHne XUMUHU TPOMCXOIUT C TPUBJICUYCHUEM 3HAHUN M3 paHEEe H3YUYCHHBIX YYEOHBIX MpeaMeToB: «OKpyKarolmuil MHUpY,
«buomorus. 5-7 knaccel» u «Dusuka. 7 Kiacce.

[Ipn wm3yyeHHH XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHWA OCHOB XHMHYECKONH HAyKH KaK O0JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTHICCKON JCATEILHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHl. 3a/1adya ydeOHOTO
mpeaMeTa COCTOUT B (DOPMUPOBAHUH CUCTEMBI XUMUYECKUX 3HAHUM — BOXKHEHIITUX (PAaKTOB, IIOHATHH, 3aKOHOB U TEOPETHICCKUX
MTOJIOKEHHUM, JOCTYIHBIX 0000IEHNH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAayKH, B MPHUOOIICHUU K HAayIHBIM METOJaM
MMO3HAHUS TIPY HM3YYCHUHU BEIISCTB M XUMHUYSCKUX peakiuid, B (OPMUPOBAHWHM W PA3BUTHH TO3HABATCIBHBIX YMEHHH U UX
MPUMCHCHUH B YYCOHO-TIO3HABATEIIPHOM M y4eOHO-HCCICAOBATEILCKOW JEATEIBHOCTH, OCBOCHUW IPaBMII 0€30MacHOTO
oOpaleHus ¢ BEIISCTBAMH B TTOBCETHCBHOM JKM3HH.

[Tpu n3ydeHnn XMMHUHU Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus BaXKHOE 3HAYCHUE MMPHUOOPEIIN TaKue eI, KaK:

— ¢dopMHUpOBaHHE HWHTEINICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa30BaHHUIO, COTPYAHHUYECTRBY,
CaMOCTOSITEILHOMY MPUHSTHUIO PEIIICHHH, CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU,



— HaIMpaBJICHHOCTh OOYUYEHMs] Ha CHUCTEMATHUUECKOE MPHUOOIICHUE OO0YydYaroIIMXCs K CaMOCTOSITEILHOM IMO3HaBaTEIbHOM
NeATeNIbHOCTH, HAYYHBIM METOaM MO3HaHUs, (HOPMUPYIOIIMM MOTHUBAIIUIO U PA3BUTHUE CIIOCOOHOCTEN K XUMMUHU;

— obecrnieyeHue YCJIOBHM, CHOCOOCTBYIOIIUX MNPUOOPETEHUIO OOYYaIOMMMUCS ONBITa Pa3HOOOpPA3HOM MESATEIBHOCTH,
MMO3HAHUS U CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHITUM ), UMEIONIUX YHUBEPCATIBHOE 3HAUCHUE JJISl PA3IMUHBIX
BUJIOB JI€ATEIbHOCTH;

— ¢opmupoBanue oOmeld (QyHKIIMOHATBHON M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSICHATH U
OIICHUBAThH SIBJICHUSI OKPYKAIOLIET0 MUPA, UCIOJIb3Ysl 3HAHUS U OTBIT, MOJYYCHHBIC TIPU W3yUYEHUU XUMUU, IPUMEHSITh UX TIPU
pelieHny npooJieM B TOBCETHEBHOM KU3HU U TPYAOBOU JIESATEIHLHOCTH;

— (opMupoBanne y oOydYaroUMXCs T'YMAaHHUCTHYECKMX OTHOIICHUMW, MOHUMAHUS IIEHHOCTH XUMHYECKUX 3HAHWHM IS
BBIPAOOTKHU IKOJIOTHYECKH IIEJIECO00PA3HOT0 MOBEACHUS B ObITY U TPYJOBOM ACATEILHOCTH B IEJISAX COXPAHEHHUS CBOETO 3/I0POBbBS
Y OKPYKaroUIEH IPUPOJHOU CPEBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIHUTAHUIO HA OCHOBE YCBOCHMS
001IeYeIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIs U HAIIPABICHHOCTHU JalbHEUIIEro 00yUYeHusI.

OO611ee ynCio0 4acoB, OTBEIEHHBIX ISl U3yYEHUS! XUMUU HA YPOBHE OCHOBHOTO 00111ero o0pazoBanus, cocTaBiseT 136 yacos:
B 8 kimacce — 68 yacoB (2 4aca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).

COJEP XAHME OBYYEHUA
8 KUIACC

IlepBoHayaabHbIe XMMUYECKHE MIOHATHS

[IpenmeT xumuu. Posib XuMuM B )KHU3HU YenoBeKa. XUMUsS B CUCTEME HayK. Tena u BemecTa. PU3NYECKUE CBOMCTBA BELIECTB.
ArperatHoe cocTosiHue BemecTB. [loHSITHE 0 MeTO/Max Mo3HaHUs B XUMUHU. YncThie BemecTBa U cMecu. CrocoObl pa3aeneHus
CcMecel.

ATOMBI ¥ MOJIEKYJIbI. XUMUUYECKHUE 31eMEHThI. CHMBOJIBI XUMUYECKHUX AJIeMEHTOB. [IpocThie U croXkHbIE BelllecTBA. ATOMHO-
MOJIEKYJISIPHOE YUYEHUE.

Xumnueckas ¢Gopmyna. BalleHTHOCTH aTOMOB XHMHYECKUX DSJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenpHast aToMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca. MaccoBast oISl XUMAYECKOTO 3JIEMEHTA B COCINHEHUU.



KommuecTBo BemecTBa. Monbs. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI U YUCJIA CTPYKTYPHBIX €IMHUII BEILIECTBA.
Pacuétel mo ¢popmynaMm XUMHUYECKUX COSTUHECHUIM.

OuU3NYECKUE U XHMHUYECKUE SIBICHUA. XHUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXPAHEHUS MACChl BELIECTB.
Xumnueckue ypaBHeHus. Kiaccudukaius XuMUUeCKuX peakiinii (CoOeIMHEeHUs, pa3I0KeHUs, 3aMeIeHUs, 0OMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW TMOCYAO0W, MpaBwiiaMu paboOThl B JTa0OpaTopuu U mpuéMamu OOpaiieHus ¢ J1abopaTOpHBIM
o00opy/I0BaHUEM, U3YYCHUE M ONMUCAaHUE (DU3MUECKUX CBOMCTB OOpa3IlOB HEOPTaHMYECKUX BEIECTB, HAOJIOJICHUE (DU3NUECKUX
(TutaBieHUE BOCKA, TasiHUE JIbJa, pACTUPAHKE caxapa B CTYIIKE, KHTICHUE W KOHJICHCAIIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUH,
IPOKAJIMBAaHUE MEIHOW IPOBOJIOKH, B3aMMOJICHCTBHE MeJIa C KHUCJIOTOH) SIBJICHHMM, HAOIIOJEHUE W OMNHCAaHWE TMPHU3HAKOB
MPOTEKAHUSI XMMHYECKUX PEaKIMil (pas3sioKeHHe caxapa, B3auMOJCHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pasyiokKeHUE
ruapokcuaa meau (II) mpu HarpeBanuu, B3anmoieicTBUE ene3a ¢ pactBopoM coiu meau (II), nzyuenue crocoboB pasaesieHus
CMecei: ¢ MOMOIIbIO MarHuTa, PUIHTPOBAHKE, BRIIAPUBAHUE, JUCTHUISAIUS, XpoMaTorpadus, MpoBEIeHUE OUNCTKH MOBAPEHHON
COJIM, HAOJIOJEHUE M OINKCAHHE PE3YJbTaTOB MPOBEJEHHUS OIbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsS MAacChl, CO3/IaHUE
MOJENEN MOJIEKYJ (I1apOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cmecsh razos. CocraB Bo3ayxa. Kucinopon — sneMeHT u nmpocToe BeuecTBO. HaxoxkaeHune Kuciopoja B Ipupo/ie,
dusznueckre u XuMuueckue cBoicTBa (peakiuu roperus). Oxcumsl. [Ipumenenue kucnopoaa. CrnocoObl MONTyYeHHS KUCIOpoaa B
1abopaTopuu U MPOMBIILIEHHOCTH. KpyroBopoT kucnopoaa B npupoje. O30H — aoTponHas MoAu(PUKaLus KUCIOPOa.

TemnoBoit ekt XMMUIECKON peakinyu, TEPMOXUMUYECKUE YPABHEHHMsI, 9K30- U IHAOTEPMHUYECKUE peaKIuu. TOIUIMBO:
YToJIb M METaH. 3arpsA3HeHUE BO3yXa, yCUIIEHHE TapHUKOBOTO Y (dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT u mpocToe BemiecTBO. HaxoxaeHue Bogopoaa B mpupoje, GU3MUECKHe M XUMUYECKHE CBOMCTBA,
MIpUMEHEHHE, cIocoObI osryyeHus. Kuciaotsl u conu.

MornspHblii 00bEM Ta30B. PacuéThl 10 XUMHYECKUM YPaBHEHUSM.

®dusnyeckue cBoWcTBa BOAbl. Boma kak pactBopurtenb. PacTtBopbl. HachklnieHHblE W HEHACBIIIEHHBIE PAaCTBOPHI.
PactBopumocTh BelecTB B BojJe. MaccoBasi J10Jsl BellleCTBa B pacTBOpe. XHUMHUYecKue cBoiicTBa BoAbl. OcHoBanus. Poib
pPacTBOPOB B MPUPOJIE U B )KU3HU 4YelioBeKa. KpyroBopot Bojabl B Mpupoje. 3arpsa3HeHre NpUpOaHbIX BoA. OxpaHa U OYMCTKA
MPUPOIHBIX BOJ.



Knaccudukanuss wHeopranmdeckux coeauHeHui. Oxcuapl. Knaccudukauus oxcuzoB: cosieoOpasyromue (OCHOBHBIE,
KHUCIIOTHBIE, aM(pOTepHble) U HecosneoOpasyomue. Homenknarypa okcugoB. Pu3nueckue U XMMUYECKHE CBOICTBAa OKCHJIOB.
ITony4yeHnue OKCUIOB.

OcuoBanus. Knaccudukanusi ocHOBaHMi: METOYM U HEPACTBOpUMBIE ocHOBaHMs. HoMeHkiatypa ocHoBanuil. dusnueckue
Y XMMUYECKHE CBOMCTBA OCHOBAaHUM. [loyuyeHne OCHOBaHUN.

Kucnoter. Knnaccudukanus kucnot. Homenkinarypa kucinor. @usndeckre 1 XuMHUUECKHUE CBOMCTBA KUCIIOT. Psiji akTUBHOCTH
metaioB H. H. bekerosa. Ilonydyenue kucior.

Conu. Homenknatypa coneit. @u3nueckrue U Xumuueckue cBoicTBa cosei. [lonyyenue coneil.

I'eneTnueckas CBsI3b MEXKY KJIaCCAMHU HEOPTAaHUYECKUX COCMHECHUM.

Xumuueckuit IKcnepumenm:

KayeCTBEHHOE OMpeJeeHNe COIepkKaHUs KHCIOpoJa B BO3/AyXe, MOJydYeHUe, coOMpaHue, pacrno3HaBaHUWE U H3ydeHHUE
CBOICTB KHCIIOpOa, HAOJIIOIEHNE B3aUMOCHCTBHS BEIIECTB C KMUCIOPOIOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAILEHUSI TOPEHUS
(moxapa), o3HaKOMJIeHHE ¢ 00pa3llaMu OKCHIOB M OMHMCAHHUE MX CBOMCTB, MOJIyY€HHE, COOMPAHKE, PACTIO3HABAHUE U M3yUCHUE
CBOICTB BoJIOpOJia (ropeHue), B3auMoieicTBUE Bogopoaa ¢ okcuaoM Meau (II) (Bo3MoxkHO MCIONIb30BaHUE BUACOMATEPUATIOB),
HaOJIroIeHne 00pa3loB BEIIECTB KOJIWYECTBOM | MOIb, HMCClEeJOBaHME OCOOEHHOCTEH pPAacTBOPEHHUS BEIIECTB C PA3THMYHON
PaCTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C ONMPEAECIEHHON MAaCCOBOM JOJIEM pACTBOPEHHOTO BEIIECTBA, B3AUMOJACHCTBUE BObI
C MeTajulaMH (HaTpueM U KajbIlieM) (BO3MOYKHO MCIIOJIb30BAaHHE BHICOMATEPHAIIOB), UCCIE0BAaHNE 00pa3Ii0OB HEOPTaHUIECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHUE M3MEHEHHUS OKPACKM HHAMKATOPOB B PAacTBOpaxX KHUCIOT W IIEIOYeH, M3ydeHHE
B3auMozencTBus okcuna meau (II) ¢ pacTBopoM cepHOU KUCIOTHI, KUCIOT C METAJUIAMH, PEaKUU HEUTpallu3aluu, MOIy4YeHHEe
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO METAJIa APYTUM U3 PAacTBOpPA COJIM, PELICHUE SKCIIEPUMEHTAJIbHBIX 3a4a4 MO
TeMe «BaxkHenmme Ki1acchl HEOPraHUYECKUX COCAUHECHUID.

Iepuoanuecknii 3axon u Ilepunoanueckas cucrema xumudeckux 3jeMeHToB JI. U. MenneaeeBa. CTpoeHune aToMoB.
Xumuyeckasi CBf3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHbIC PeaKIUU

[lepBbie TOMBITKH KIACCU(PUKANMH XUMHUUYECKHX d3JeMEHTOB. [loHSATHE O Tpymmax CXOIHBIX 3JIEMEHTOB (IEIOYHBIE U
IEJIOYHO3EMENTbHBIC METAJUTbI, TaJIOT€HbI, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yroT aMpOTEPHBIE OKCHIBI U THIPOKCHUJIBI.

[Tepuonnueckuii 3akoH. Ilepmonnueckass cucrema xumuueckux syeMeHToB J[. M. MenneneeBa. Koporkonepuoanas u
muHHoneproiHast (opmbl Tlepuoguueckoit cuctembl xumuueckux snemeHtoB . U. MenpeneeBa. Ilepuonasl u rpynmsl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI SJIEMEHTA.



Crpoenne atomoB. CoctaB aroMHBIX snep. M3oTonbl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI04€K aTOMOB nepBbIx 20
XxuMHYecKux diyieMeHTOB llepuonnueckon cucrembl JI. U. MennpeneeBa. XapaKTEpUCTUKA XHMHUYECKOTO JJIEMEHTA IO €ro
nonoxkenuto B Ilepuoanyeckont cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHMS pajuyca aTOMOB XMMHUYECKHX DJIEMEHTOB, METANIMYECKUX U HEMETAJUNIMYECKUX CBOWCTB IO
IpyIIaM U IEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproauyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB JUUI Pa3BUTHS HAYKU U MIPAKTHKH.
J. 1. MenneneeB — y4€HbIN U IPaKJaHUH.

Xumuueckasi cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJIAPHAs) CBA3b. DJIEKTPOOTPHUIATEIBHOCTh XUMHYECKUX 3JIEMEHTOB.
HNonnas cBs3b.

Crenenp okuciieHus. OKMCIUTEIBHO-BOCCTAHOBUTEINBbHBIE peakiuu. [Iponiecchl OKucaeHnst 1 BOCCTaHOBIEHUs. OKUCIUTENN
U BOCCTAHOBHTEIIH.

Xumuueckuil IKcnepumenm:

U3y4eHHe OoO0pa3loB BEHIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICMCTBHE THUIPOKCHAA IIMHKA C PacTBOPAMU KHCIOT H
IIeJIOYEei, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOMUX MPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHHe, peakinu
Pa3JIOKEHUSA, COETUHEHHUS).

Mescnpeomemmunie cea3u

Peanuzanust MexXnpeIMeTHBIX CBA3EH MPU M3yUYEeHUU XUMHH B 8 KJlacce OCYIECTBISETCS Yepe3 MCIOIb30BaHUEe KaK 00X
€CTECTBEHHO-HAYUYHBIX MOHATUM, TaK U MOHITHH, SBJISIIOIIUXCS CUCTEMHBIMU JJISI OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT O
LMKIIA.

OO1ue ecTeCTBEHHO-HAYYHbIE IMOHSATHS: HAy4HbIM (pakT, TUMOTE3a, TEOpHUs, 3aKOH, aHalW3, CHHTE3, KiIacCU(UKaLUs,
[IEPUOINYHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHHUE.

®u3suka: MaTepus, aToM, MIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIM, U30TOIIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUIECKUU
3apsijl, BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NUYECKHE BEIUYUHBI, €IUHUIBI U3MEPEHHUs, KOCMOC,
IUTaHETHhI, 3BE311b1, COHIIC.

buonorus: horocunTes, npixanue, onocdepa.

['eorpadusi: atmochepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPOAbI, MOJE3HbIE HCKOTIAeMblE, TOIUIUBO, BOJHBIE PECYPCHI.

9 KIIACC



BemecTBO U XUMHUYecCKasi peakiusi

Ilepnonnuecknii 3akoH. Ilepmomgmyeckass cucrema xumudeckux dneMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KalIusl, KAJIbIKSI U UX COCAUHEHUN B
COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B [leprnoanyeckoil cucteme u CTpOEHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BUAbl XUMUUECKOUN CBA3U. THUIIBI KPUCTATIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUTMYECKON PEIIETKHU U BUA XUMUYECKOU CBSI3H.

Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE CBONCTBA BEIIECTB, OTHOCSIIUXCS K Pa3TUYHBIM
KJIaccaM HEOPTraHUYECKUX COCIMHEHUH, TeHETHYECKasl CBSA3h HEOPTaHMYECKUX BEIIECCTB.

Knaccuduxanys XuMrUIecKUX peakiivil o pa3IuyHbIM Mpu3HaKaM (110 YKCIIY U COCTAaBy YYaCTBYIOIIMX B PEAKIIUH BEIIECTB,
no TEeIioBoMy 3(P(dEeKTy, MO0 H3MEHEHUIO CTEMEeHEW OKHCIEHUS XHUMHUYECKHX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYaCTHIO
KaTaau3aTopa). IK30- U SHJIOTEPMUUYECKHUE PEAKIIUHA, TCPMOXUMUUECKUE YPABHEHUS.

[lonsiTue 0 ckopoctr Xxumudeckoi peakuuu. [oHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [lonsTtue o
TOMOTEHHBIX U T€TepOreHHbIX peakiusax. [lonstue o karanuse. [ToHsATHE 0 XUMUYECKOM paBHOBECHUU. DAKTOPHI, BIAUSIOIINE HA
CKOPOCTb XMMUYECKOW PEAKIUU U MOJIOKEHHE XUMHYECKOTO PABHOBECHSI.

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, dJEKTPOHHBIA OalaHC OKHCIWTEIbHO-BOCCTAHOBUTEILHON  PEaKIIHH.
CocraBieHune ypaBHEHUN OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C UCIIOJIB30BAaHMEM METO/Ia AIEKTPOHHOTO OalaHca.

Teopust 3AEKTPOITUTUYECKON AUCCOLMALMU. DIEKTPOIUTHI U HEANEKTPOJIUTHI. KaTnoHbl, aHMOHBI. MeXaHU3M AUCCOLMALUN
BEIIECTB C PA3IMYHBIMU BUJAMU XUMHUYECKOH cBsizu. CTeneHp aucconuanuu. CUiibHbIE U C1a0ble SJIEKTPOIUTHI.

Peakmuu nonHoro o6mMeHa. YcClioBUs MPOTEKAHMS PEaKIMi HOHHOTO OOMEHa, MOTHBIE U COKpAIIEHHBIC HOHHBIC YPaBHEHUS
peaknuii. CBOHCTBa KUCIOT, OCHOBAHUM U COJICH B CBETE MPEJCTABICHUN 00 3JIEKTPOIUTHUECKON Aucconnanuu. KauecTBeHHbIE
peakiuu Ha noHkbI. [loHsiTHE O THIpONIH3E Cconell.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJIEISAMHU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHWYECKUX BEIECTB — METAJUIOB U HEMETauioB (rpaduta u
ajaMasa), CJIOKHBIX BEIIECTB (XJIOpUJA HATPHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIHUH OT BO3ACHCTBUS
pa3sTUYHBIX (DAKTOPOB, MCCICIOBAHUE DJIECKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIUAIIMN KUCIOT, MEI0YeH H
coJiei (BO3MO>KHO MCIOJIb30BAHUE BUEO MAaTEPUAJIOB), IPOBEJICHHUE OINbBITOB, MJUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS PEaKIui
MOHHOTO oOOMeHa (0Opa3oBaHME OCaJKa, BBIJCICHHE ra3a, OOpa30BaHUE BOJbI), OMbBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaklnil (FOpeHue, peakuu pa3joKeHUsl, COCAMHEHUs), paCIO3HABAHUE HEOPTraHUUYECKUX
BEILIECTB C TOMOIIIbIO KAU€CTBEHHBIX PEAKIIUI HA HOHBI, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/a4.



HemeTanjibl 1 MX coeTMHEHUSA

OOmrast xapakTepucTHKa TajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBbIC CTENeHH okucieHus. CTpoeHue u
(du3HUecKre CBOMCTBA IPOCTHIX BEIIECTB — FAJIOTCHOB. XMMHUYECKHAE CBOMCTBA Ha MMPUMEpE XJIopa (B3aMMOJICHCTBHE C METAIIJIaMH,
HEMeTaJUIaMH, TeJIo9aMHu ). XJI0poBoopoa. CossHas KUCI0Ta, XMMUYECKHIEe CBOMCTRA, MTOTyIeHHUE, TpUMeHeHue. J[eficTBre Xopa
M XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEeKa. BaXkHEHIITNE XJIOPUIBI U UX HAXOXKJICHHUE B IIPUPOJIC.

OO6mrast xapaktepucThka 31eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTCIICHW OKHMCIICHUS.
CrtpoeHre 1 (pU3HUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOJA U CEephbl. AJUIOTPOIHBIE MOAU(PUKAIIMKA KUCIOPOIa U CEPHI.
XuMHUYeCKHe cBoMcTBa cepbl. CepoBOIOPOI, CTPOCHUE, (PU3NICCKUE U XUMUYECKUE CBOMCTBA. OKCHJIBI CePhl KaK MPEACTaBUTCIIH
KHUCIOTHBIX OKcUaoB. CepHast KUCIIOTa, (DM3UYECKUE W XUMHUYCCKHE CBOWCTBa (0OIIME KaK MPEACTaBUTENS Kjacca KHCIOT U
cnerupuyeckrue). XUMHUYSCKUE PEaKIMH, JICKANIUe B OCHOBE IMPOMBIIIJICHHOTO CHOC00a IOMYYCHHUS CEPHOW KHCIIOTHI.
[Tpumenenue cepHoii kuciaoThl. ColMM CepHOM KHCIIOTHI, KaueCTBEHHAs peakius Ha cynbdaT-noH. Haxokmenue cepol U eé
COCIMHEHHI B TIPUPOJIE. XUMUIECKOE 3arps3HEHNE OKPYKAIOIICH Cpebl COSAMHEHUSMH CEephI (KHCIOTHBIE JOXKIH, 3arps3HEHNE
BO3/yXa M BOAOEMOB), CITIOCOOBI €T0 TPEOTBPAIICHUSI.

OO0mas xapakTepucTruka 3meMeHToB VA-rpymibl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIE CTETICHH OKUCIICHHS. A30T,
pacmpocTpaHeHHe B IpHupoie, pu3nueckne u XMMUIECKUe CBOCcTBa. KpyroBopoT azora B npupoae. AMMHUaK, ero GU3NIECKHe U
XHUMHAYECKUE CBOKMCTBA, MOnydeHHe W npuMeHeHne. Colu aMMOHHSA, WX (PU3NYECKHE M XUMHUYECKHE CBOWCTBA, NMPHMEHEHUE.
KauecTBeHHas peakiusi HAa MOHBI aMMOHHS. A30THas KUCJIOTa, €€ TolydeHue, GU3NICCKUe U XUMHUECKHE CBOKCTBa (00Ire KaKk
NpeCTaBUTENs KJlacca KHCIOT M crnernuduueckue). Vcrmonb30BaHne HUTPATOB M COJCH aMMOHHS B KaueCTBE MHUHEpPaIbHBIX
ynoOopeHnii. XuMUYECKOe 3arps3HEHUE OKPYKAIOIIEH CPelbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3AyXa,
mo4BHI ¥ BOJ0EMOB). Docdop, amorponnbie Mmoaudukauu pocdopa, puzndeckne u xumuaeckue cpoiictsa. Oxcua hochopa (V)
u pochopHas kucnora, GU3NIECKUE U XUMHUIECKHUE CBOMCTBA, moinydeHue. Mcmons3oBanue ¢pochaToB B KaUYeCTBE MHUHEPATbHBIX
yI0OpEHHUH.

OO6mrast xapakrtepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC CTENICHU OKHCIICHUS.
VYrnepon, aminoTpomHble MOAU(MUKAINKN, PACTIPOCTPAHEHHWE B TMpUPOJE, (PU3NYEeCKne W XMMHYECKHE CBOMCTBA. ACOpOIus.
KpyroBopot yraepoaa B mpupojae. OKCuasl yriaeposa, ux pu3ndeckue u XMMHUIECKHUEe CBOMCTBA, ACHCTBUE HA )KUBBIC OPTaHU3MBI,
MOJIYYCHHE U IPUMEHEHHE. DKOJIOTUUECKHE MTPOOJIEMBI, CBSI3aHHBIE C OKcHIOM yrieposa (IV), runoresa rio6aisHOTO MOTETUICHUS
KJIUMaTta, MapHUKOBBIA A (dexT. YrompHas KHCIOTa U €€ COoiM, WX (PU3NUYEeCKHne W XWMHUYECKHE CBOWCTBA, MOJYYCHHE W
npuMmeHeHne. KadecTBeHHas peakiusi Ha KapOoHaT-nOHBI. Vconk30BaHne KapOOHATOB B OBITY, MEIUITMHE, TPOMBIITUICHHOCTH H
CEIILCKOM XO3SMCTBE.



[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUSAX yriepoja (MeTaH, 3TaH, 3TUJICH, alleTHIICH,
ATaHOJI, MIMIEPUH, YKCYCHas KuciioTa). [IpupoHbie HCTOUHUKH YTIII€BOAOPOAOB (YroJib, IPUPOAHBINA ra3, HEPTh), TPOAYKTHI UX
nepepaboTku (OEH3UH), UX POJib B OBITY U MPOMBIIIUICHHOCTH. [ToHSATHE O OMONOTrMYECKH Ba)KHBIX BEIIECTBAX: KUpaxX, OCNKax,
yII€BOAaX — M X POJIM B )KM3HU YesloBeKa. MarepuanbHOE €IUHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COEIMHEHUN.

Kpemnuii, ero ¢pusnueckue 1 XuMUUYeCKUe CBOMCTBA, oJyueHue U npuMmeHenue. CoequHeHus: KpeMHusl B npupoje. O6uiue
npencrapieHus: o0 okcuae kpemuus (IV) u kpemuueBoit kucinore. CHUIMKAThI, MX UCIOJb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueliue cTpouTeNnbHbIE MaTepHUalibl: KepaMmHKa, CTEKJIO, LEMEHT, OeToH, kene300eToH. IIpobiiembl Oe3omacHOro
MCIIOJIb30BAHUS CTPOUTENBHBIX MAaTEPUAIOB B TOBCEAHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3Il0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOM KUCTIOTHI, MPOBEJICHUE KAYECTBEHHBIX PEAKIUI HA XJIIOPH]I-
MOHBI ¥ HAOJIOJICHNE MPU3HAKOB MX MPOTEKAHUs, OIBITHI, OTpaXxaromue GU3NIecKue U XMMUICCKUE CBOMCTBA TaJIOTCHOB U UX
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHANIOB), O3HAKOMJIEHHME C 0Opa3lamMu XJIOpUJI0B (TaJIOTEHH]IOB),
O3HaKOMJICHHE C 00pa3laMu cepbl U €€ COeIMHEHUIMH (BO3MOKHO HCITOJIb30BAaHUE BUIEOMATEPHUAIOB), HAOIIOIeHHE TTpoliecca
oOyriauBaHUs caxapa MOoJ JEeWCTBHEM KOHIIEHTPUPOBAHHON CEpPHOM KHUCIIOTHI, U3yUY€HHE XUMUYECKUX CBOMCTB pa30aBleHHOMN
CEpHOM KHCIIOTHI, MPOBEACHNE KaYECTBEHHON peaKklluy Ha Cylb(paT-uoH U HAOJI0IeHHe TpU3HaKa e€ MpOTeKaHus, O3HAKOMIICHHE
¢ usnueckuMu cBoiicTBamMH a3zora, ¢ochopa U MX COCIUHEHHH (BO3MOXKHO MCIIOJIH30BAaHHE BHJICOMATEPHUANIOB), oOpasliaMu
a30THBIX U (GochHOpPHBIX YIOOpEHHH, IMOJTydYeHHE, COOMpaHue, paclo3HaBaHWE W HM3YyYCHHE CBOWCTB aMMMAaKa, MPOBEIICHHE
KaYeCTBEHHBIX peakiuid Ha HWOH aMMOHMS U ¢ochaT-MOH W H3IYYCHHE MPHU3HAKOB HUX TMPOTEKAHUs, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCJOTHI C MEIbI0 (BO3MOXHO HCIIOIb30BAHUE BHACOMATEPHANIOB), HM3YYCHUE MOJEIEH
KPUCTAUNIMYECKUX PEmETOK anmasa, rpadura, QysuiepeHa, 03HAKOMIICHHE C TMPOIECCOM aacopOlUy pacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTIIEM U YCTPOWCTBOM MPOTUBOTa3a, MojJydeHne, COOupanue, pacrio3sHaBaHUE U U3YyYEHUE CBOMCTB YTIIEKUCIOTO
rasa, IpoBe/ICHNE KaUeCTBEHHBIX PEAKIU HA KapOOHAT U CHIIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE
C MPOAYKIUEH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 Mo TeMe «BakHeilllne HeMeTaulbl U UX
COEIMHEHHUSD.

MeTansbl M UX COeITMHEHUS

OO6mas XxapakTepUCTUKA XMMHUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU WX MoJiokeHus B Ilepuogmyeckoi cucreme
xuMu4decknx 31eMeHToB [[. . MenaeneeBa u ctpoeHus atoMoB. CTpoeHHe METAIUIOB. MeTaumdyeckas CBsi3b U METAJNIMYECKast
KPHUCTAJUIMYECKasd PEIIETKA. DJIEKTPOXUMHUYECKUN Pl HANIPSHKEHUN METAIUTIOB. PU3NYECKUE U XUMUYECKHE CBOMCTBA METAJLIOB.



O61mue cnocoObl nmonyyeHust MeTaiioB. [IoHsITHE O KOPPO3UHM METAIIOB, OCHOBHBIEC CITOCOOBI 3allIUTHI UX OT KOppo3uu. CriiaBbl
(ctanp, 4yryH, JIOPaIIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U POMBIILIJIEHHOCTH.

[Ilenounble MeTael: onoxeHue B llepuoanueckon cucreme xumuueckux siemMeHToB [[. . MenneneeBa, cTpoeHHE HX
aTOMOB, HaxOXJieHue B nmpupoje. duznueckue U XMMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpusl U Kanus). OKCUZIBI U THAPOKCHUIBI
HaTpus U Kaus. [I[puMeHeHne NEeI0YHbIX METAJIIIOB U UX COCIMHEHUM.

[IlenoyHoO3eMENBHBIE METAIUIBI MATHUM M KaJIbLIMK: TIOJI0kKEHUE B [leproanyeckor cucrteMe XUMUYECKUX djieMeHTOB [[. U.
MenpeneeBa, CTpOCHHUE HX aTOMOB, HaXOXJE€HUE B mpupoac. PU3MYECKUE W XUMHUYECKUE CBOWCTBA MarHus W KajblLMsl.
Baxueiimue coequHeHUs Kaablns (OKCH, TUIPOKCUI, COJIH). JKECTKOCTH BOBI M CIIOCOOKI €€ yCTpaHCHHS.

Anromunuii: nosoxenue B Ilepuoandeckoit cucreme xumudeckux snemeHtoB . M. MenneneeBa, CTpoeHHE aToMma,
HaxoXJieHne B mpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA altOMHUHUSA. AMQOTEpHBIC CBOMCTBA OKCHJIA U THUAPOKCHUIA
AJTIOMUHUSL.

XKeneso: nonoxenue B [lepuoanueckoii cucreme xumuieckux anemeHToB [. . Menzaeneesa, cTpoeHre aToMa, HAX0XKACHUE
B mipupojie. Puznueckrue u XUMHUYECKHUE CBOMCTBA jkene3a. Okcuapl, THAPOKcHabl U conu kene3a (I1) u xxenesa (III), ux cocras,
CBOMCTBA U MOJIyYECHHE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C 00pa3IaMy METAJJIOB U CIUIABOB, UX (M3HUECKUMU CBOWCTBAMH, U3YUEHHUE PE3YJIbTATOB KOPPO3UU METAIIIOB
(BO3MOKHO HCTIOJB30BAHUE BUEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHJIa KaJbIUsl M HATPHsI C BOJION (BO3MOXKHO
UCIIOJIb30BAHUE BUAEOMATEPHAIIOB), UCCIEAOBAHUE CBOICTB )KECTKON BOJBI, MpoLlecca TOPEHUS KeIe3a B KUCIOpoae (BOZMOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKLMi Ha WOHbBI: MAarHus, KajiblUs, aTlOMUHUS,
nuHka, xenesa (1) u xenesa (III), meqau (II), HaGar0AeHNE M ONTUCAHUE TIPOIIECCOB OKPAIIMBAHUS IJIAMEHN MOHAMU HATPUS, KaIus
U Kanblusi (BO3MOXKHO HCIIOJIB30BAHHE BHJIEOMATEPHANIOB), HCCIeOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA AJIOMUHUSA U
TUAPOKCHIA MHKA, PEIICHUE DKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe « BakHeume MeTauibl U UX COCTUHEHUS».

XuMHS U OKpPY:KaWLIasi cpeaa

BemectBa n maTepraiibl B TOBCETHEBHOM KM3HU YeJIOBEKa. be3omacHoe uenob30BaHUE BEIIECTB U XUMAYECKNUX PEAKIINM B
obITy. [lepBast mOMOIIH MPY XUMUYECKUX 0XKOTAX M OTPABJICHHSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyXkKarollle cpeanl (TpeaesibHas IonmycTUMas KOoHLeHTpanus BemiecTs, painee — [1JIK). Ponb
XUMUU B PEIICHUH 3KOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

M3y4YeHUe 00pa3lioB MaTepHAIIOB (CTEKJIO, CIJIaBbl METAIIOB, MMOJIMMEPHBIE MaTEPUAIIbI).



Meosicnpeomemmnuie ceazu

Peanuzanus MeXNpeIMeTHBIX CBSI3€H MPU U3YYEHUU XUMHUHU B 9 KJlacce OCYIIECTBISACTCS Yepe3 UCMOIb30BaHNE KaK O0IUX
€CTEeCTBCHHO-HAYYHBIX MMOHATHUM, TaK U MOHITHH, SBJISIIONIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBEHHO-HAay4YHbIE TMOHATHS: HAy4HbIA (DaKkT, TUIOTE3a, 3aKOH, TEOpHUsl, aHallu3, CUHTE3, Kiaccudukaims,
NEePUOIUYHOCTD, HAOJIOICHUE, DKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPEHHE, MO/JIEIb, SIBJICHUE, TAPHUKOBBIN A(h(PEKT, TEXHOJIOTHS,
MaTepHuabl.

dusnka: MaTepus, aTOM, HJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, JIEKTPUUCCKU I
3apsiji, TPOBOJIHUKH, TIOJYIIPOBOAHUKH, TUIJIECKTPUKHU, (POTODIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BEIECTBa,
ras, pacTBOp, paCTBOPUMOCTbh, KpUCTAJUTMYECKash pemiéTka, CIjIaBbl, PU3NUecKue BETMYNHbBI, CAUHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTRBO, IUIAHETHI, 3BE3 b1, COHIIE.

buonorusi: ¢porocunres, AbixaHue, 6uocdepa, IKOCUCTEMA, MUHEPATIbHBIE YI00OpEHU, MUKPOIIIEMEHThI, MAKPOAJIEMEHTHI,
NUTATEIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbl, TOPHBIE TOPO/IbI, MOJE3HbIE UCKOMAEMBbIE, TOTUIMBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHNHU HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIEC pe3yabTaThl OCBOCHHS MIPOTrPaMMbl OCHOBHOTO OOIIET0 00pa30BaHMsI JOCTUTAIOTCA B X0/I€ OOYUEHUSI XUMHUH B
€MHCTBE YUYE€OHON M BOCIHUTATENBHON AEATEILHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCHUMCKUMH COLIMOKYJIBTYPHBIMHU U
JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSTHIMU B OOIIIECTBE IPABIIIAMH U HOPMaMHU TTOBEJICHHUS U CTIOCOOCTBYIOT MPOIECCaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATU3AIUN 00YYaOIINXCS.

JIM9HOCTHBIE PE3yNabTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CHCTEMOMW MO3UTHBHBIX IIEHHOCTHBIX
OPHMEHTALIMI U PACIIUPEHUE OIBITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) MaTPpHOTHYECKOT0 BOCTIMTAHUS



LEHHOCTHOI'0 OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJEAMI0, TOHUMaHUS 3HAUCHHUS
XUMHYECKOM HAyKW B KU3HH COBPEMEHHOr0 OOIECTBa, CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOM HH(pOpMalueld O MNepeaoBbIX
JOCTUXKEHUSAX U OTKPBITUSX MUPOBOM M OT€YECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U
00I11eCTBa;

2) IpaaaHCKOr0 BOCIIMTAHUSL:

NpPEJICTABIIEHUs O COLMAJIbHBIX HOpPMAax M NPaBHIIAX MEXKJIMYHOCTHBIX OTHOIIEHHH B KOJUJIEKTHBE, KOMMYHUKAaTHBHOMU
KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOH, y4yeOHO-HCCNe0BaTeIbCKOM, TBOPYECKOM W JPYruX BUIAX JESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW NEATEIbHOCTHU TNPHU BHITIOJHEHUHM Y4YEOHBIX, MO3HABATENbHBIX 33J]a4, BBHITOJIHEHUH
XUMHYECKUX IKCMEPUMEHTOB, CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B TIpoliecce
ATOW y4yeOHOU IeITebHOCTH, TOTOBHOCTH OIICHHBAThH CBOE MOBE/IEHNWE U TIOCTYNKHA CBOMX TOBApUIIEH C MO3UIIUHA HPABCTBEHHBIX
Y TIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS

MHUPOBO33PEHUYECKUE TPEJICTABICHUS O BEIECTBE M XUMHUYECKON pEaKIMh, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHs HAYKW U COCTABISIOIINE OCHOBY JUIsl TOHUMAaHUS CYIIHOCTH HAYYHOW KapTHUHBI MUPA, MPEICTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS TPHUPOIBI, B3aMMOCBS3SIX YENOBEKA C MPUPOJHON Cpeloil, O pOJIM XUMHUHM B TO3HAHUU ITHUX
3aKOHOMEPHOCTEM;

MO3HABaTEIbHBIE MOTHUBBI, HAIpaBJICHHBbIC HA TOJYyYECHHWE HOBBIX 3HAHUU MO XUMHUH, HEOOXOIWUMBIE IJIsi OOBSCHEHUS
Ha0JII01aeMbIX TIPOIECCOB U SIBJICHUH, TTO3HABATEIbHOM, NH)OPMAIIMOHHON U YUTATEIbCKON KYJIBTYpPbI, B TOM YHUCJIE€ HaBHIKOB
CaMOCTOSITEIbHOW PAa0OTBI C y4yeOHBIMH TEKCTaMM, CIPABOYHOM JUTEPATypOil, NOCTYMHBIMH TEXHHUUYECKUMHU CpPEICTBAMU
MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOy4YEHHUIO M IMO3HAHUIO, JIIOOO3HATENbHOCTb, TOTOBHOCTh M CIIOCOOHOCTh K CamM000pa30BaHHIO, MPOEKTHON U
HCCIIEIOBATEIbCKOM 1eATEIbHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPABICHHOCTH U YPOBHS O0Oy4YEHHs B ajbHEHIIEM;

4) ¢opMupoBaHUs KYJIbTYPHI 310POBb:

OCO3HAaHHUE IIEHHOCTH XH3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha 3/I0pPOBBI 00pa3 KHU3HH,
OCO3HAHME MOCIEACTBUN M HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJIECHUS AJIKOroJisl, HAPKOTUKOB, KypeHHUs), HEOOXOAUMOCTH
COOJTIOICHNUS TTPAaBHJI OE30MAaCHOCTH MIPH 0OPAIIeHUH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HH;

5) Tpy10BOro BOCIUTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YyUYEHHUIO MPOPECCUil U TpyJa pa3IMYHOIO poja, yBaXKEHHE K TPYIy U pe3ysibTaraM TPYAOBOM

JESTENbHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMEHEHUs NMPEIMETHBIX 3HAHUU MO XWMHH, OCO3HAHHBIM BBIOOp WHIAMBHIYaJIbHOU



TPACKTOPUHU MPOJOHKEHHSI 00pa30BaHUs C YUETOM JUMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX NHTEPECOB
U IOTpeOHOCTEH, yCeIHON MPO(PECCUOHATIBHOMN AESITEIbHOCTU U PA3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTbD aJIallTUPOBATHCS
B PO eCCUOHANILHOM Cpelie;

6) PKOJOrH4ecKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOUIEHUE K MPHUPOJE KaK MCTOYHUKY KM3HU Ha 3emile, OCHOBE €€ CYIIECTBOBaHUS,
NOHMMAaHHE IIEHHOCTH 3J0POBOT0 M 0e30macHoro o0pasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DPM3MUECKOMY U
NCUXMYECKOMY 370POBbI0, OCO3HAHUE IIEHHOCTH COOJIIOJIEHUs TMpaBujl 0€30MacHOro MOBEACHUS MpU padOTe C BEIECTBAMHU, a
TaK)Ke B CUTYAIUSIX, YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIIO/CH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUWS, TOJydyaeMble MPH W3YYCHHH XMMHH, JUIS PEIICHUs 3a/1ad, CBSI3aHHBIX C OKpY)Karolen
OPUPOJHON CPENoM, /Jis MOBBIMICHUS YPOBHS DKOJOTMUECKOW KYJIBTYpbI, OCO3HAHUS TI00ATBHOIO XapakKTepa SKOJOTUYECKUX
npoOJieM U MyTel UX PEIIeHUs MOCPEACTBOM METOJIOB XMMHHU, YKOJIOTUUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
[IO3HABATEIbHOM, KOMMYHUKAaTUBHON U COLMAIbHOMN MPAKTHKE.

METAIPEJMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX PE3yIbTATOB BBIACIAIOT 3HAUUMBbIE JIJ1s1 JOPMUPOBAHUS MHUPOBO33PEHUS OOIIIEHAYUHBIE TIOHATHUS
(3aKoH, Teopusl, MPUHIUI, TUIIOTE3a, (PaKT, CUCTEMA, MPOIIECC, SKCIIEPUMEHT U JIPYToe.), KOTOPHIE UCIIOJIb3YIOTCS B €CTECTBEHHO -
HAyYHBIX YYEOHBIX MpEAMETaX U MO3BOJSIOT HA OCHOBE 3HAHUU M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O IEITOCTHON
HAyYHON KapTHUHE MHUPA, U YHUBEPCAIbHBIC yueOHbIC NEUCTBH (TI03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISTHBHBIC), KOTOPHIE
obecrieunBaloT POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEILHOMY TIAHUPOBAHHIO M OCYIIECTBICHHUIO yUeOHOU EeITeTbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBUSA:

YMEHUSI UCITOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIJICHUSI TPU OCBOCHUH 3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHATUI
(BBIACIATh WX XapaKTEpHbIE MPHU3HAKHM, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMHU TOHSATHUAMH), MCIOJL30BaTh MOHSATHUS JJIS
O0OBSICHEHUS OTACIBHBIX (DaKTOB WM SBJICHUMN, BHIOMPATh OCHOBAHHUS W KPUTEPHUU JUIA KIACCU(DHUKAIIMA XUMHUYCCKUX BEIIECTB U
XUMHUYECKUX PEaKIMi, yCTaHABJIMBATH MPUYMHHO-CICICTBEHHBIC CBSI3M MEXAY OOBEKTAMU HM3YUYCHHS, CTPOUTH JIOTMYECKHUE
paccyxaeHus: (MHAYKTUBHBIC, J€TyKTUBHbBIC, TIO aHAJIOTHH), A€]aTh BHIBOJBI U 3aKITIOUCHUS;



yMEHHUE IPUMEHSTh B IIPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIE U METaIllPeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
HCIIOb3YEeMble B XUMHH, TPE0oOPa30BBIBATh MIMPOKO MPUMEHSEMbIC B XUMHUHM MOJEIbHBIE MPEJCTABICHUS — XUMUYECKUI 3HAK
(cuMBOII A7IeMEeHTa), XuMHuueckas Gopmylia U ypaBHEHUE XUMUYECKOU PEAKIIUU — MPU PEIICHUH yueOHO-TI03HABATEIbHBIX 3a/1a4,
C Y4€TOM A3THUX MOJEJIbHBIX MPEACTABICHUMN BBISBISATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKU H3ydyaeMbIX OOBEKTOB —
XUMUYECKUX BEHIECTB M XUMHUYECKHX PEAKIUN, BBIABIATH OOIIUME 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIC CBSA3U U
MPOTUBOPEUHUSI B U3YUAEMbIX ITPOIIECCaxX U SIBICHUSX.

Ba3oBble uccienoBarejbckme 1eiCTBUS

yMEHHUE HCIIOIh30BaTh MMOCTABJICHHBIC BOMPOCHI B KA4eCTBE MHCTPYMEHTA MO3HAHMS, a TAaKXKE€ B KaueCTBE OCHOBBI JIJIS
bopMupOBaHUS TUTIOTE3HI IO TPOBEPKE MPABIWIBHOCTH BHICKa3bIBAEMBIX CYKJICHH;

npuoOpeTeHre OMbITa MO TJIAHUPOBAHUIO, OPTAaHU3AIMHN U MPOBEICHUIO YUEHUUECKUX DKCIIEPUMEHTOB, YMEHUE HAOIIOAaTh
3a XOJIOM TPOIECCa, CAMOCTOSTENBHO MPOTHO3UPOBATH €0 PE3YNbTaT, (HOPMYyIUpOBaTH 00OOIIEHUSI U BBIBOJIBI 110 pe3yjbTaTaM
IPOBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATH OTUYET O MPOJIeTaHHOM padore.

PabGora ¢ undgopmanmeii:

yMeHHE BbIOMpaTh, AHAJIU3UPOBATH U MHTEPIPETHPOBATH HMHQPOPMALMIO PA3IUYHBIX BHUAOB M (OpM TMpeaCTaBICHUS,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa XUMHUYECKOTO COEp>KaHHWsA, CIPaBOYHBIE MOCOOMUs,
pecypcel IHTepHeTa), KpUTHYECKH OLIEHUBATh MPOTUBOPEUMBYIO U HETOCTOBEPHYIO HH() OpMAIIHIO;

yMEHHE TMPUMEHSITh Pa3IMYHbIE METOJIbI U 3alpoChl MPU MOUCKE U O0TOOpEe MHPOPMAIMU U COOTBETCTBYIOMIMX JAHHBIX,
HEOOXOMMBIX ISl BBITIOJIHEHUS Y4YEOHBIX W TMO3HABATENbHBIX 337a4 OMpPEAeNEHHOTO TUIA, TPUOOPETEHHE OIbITa B 00JacTH
MCITIOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOT WA, OBJIAJICHUE KYTbTYPOH aKTUBHOTO HCTIOJIB30BAHMSI PA3TUIHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENILHO BBIOMpAaTh ONTHMANIbHYIO (GOpMY TMpeACTaBiICHHS WHGOPMAIMU W WLIIOCTPUPOBATH
perraemMbie 3a/1a4i HECIOKHBIMHU CXEMaMHU, TUarpaMMaMu, IpyrumMu hopMamu rpaduKe U UX KOMOW HAIIUSIMHU;

YMEHHE HCTOIB30BaTh U aHAIM3UPOBATH B MPOIIECCe yUeOHOM U MCCIIeN0BATEIBCKOM NeITEIbHOCTH HHPOPMAIIUIO O BIUSTHIU
MIPOMBIIIJIEHHOCTH, CEITbCKOr0 X035UCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEH TPUPOJHON CPEb.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBH:
YMEHUS 3a7aBaTh BOMPOCHI (B X0/€ auanora u (W) TUCKYCCHH) TIO CYIECTBY 0OCYK/1aeMOi TeMbl, (opMyIupoBaTh CBOH
MPEIIOKEHNUS] OTHOCUTEIIBHO BBIIIOJIHEHHUS MPEIIOAKEHHON 3a/1a4H;



YMEHHUS MPEACTABISATH MMOJYYCHHBIC PE3YJIbTAThl IO3HABATEIBHON EITEILHOCTH B YCTHBIX W MHUCHbMEHHBIX TEKCTAX; JIeIaTh
MIPE3CHTAIIMI0 PE3yJbTATOB BBHIMIOJIHEHUSI XUMUYECKOTO JKCrepuMeHTa (1abopaTOpHOrO OMbITa, J1a00paToOpHOM pPabOThI 1O
WCCIICTOBAaHUIO CBOWCTB BEIIECTB, YUSOHOT'O MPOEKTA);

yYMEHHS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIIPHOW M MCCIIEA0BATEIBCKON MEATeIbHOCTH
IpH PENICHUU BO3HUKAIONIUX TPOOJIEM Ha OCHOBE y4éTa OOIIMMX WHTEPECOB M COTJIACOBAHMS TO3UIMHK (0O0CYXICHHS, 0OMEH
MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIIUS COBMECTHBIX JEHCTBUM, OIpEACIICHHEe KPUTCPUEB IO OIICHKE KayecTBa
BBITIOJIHEHHOM pabOThI U Apyrue).

PeryasiTuBHbIC YHHBepPCAJIbHbIC y4eOHbIE 1eHCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONPENENATh LENH JEATEIbHOCTH, IJIAHUPOBATh, OCYILIECTBIATh, KOHTPOJIUPOBATH M MPH
HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO JESATENBHOCTh, BBHIOMpATh HambOoiee 3(PQPeKkTHBHBIE CMOCOOBI peuieHus: y4eOHBIX U
[I03HABATEJIbHBIX 33/1a4, CAMOCTOATENIBHO COCTABIIATH WIH KOPPEKTUPOBATH IIPEIJIOKEHHBIN AJITOPUTM JE€UCTBUH IIPU BBITIOJTHEHUU
3aJJaHuil ¢ y4€TOM IOJIy4€HMs HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKLUAX, OLEHUBAThb COOTBETCTBUE
IIOJIYYEHHOT'O pe3yJIbTaTa 3asBJICHHON LEJIM, YMEHHME HCIOJIb30BATh U AHAIU3UPOBATH KOHTEKCTHI, IPEIJIAracMble B YCIOBUU
3a1aHUN.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeamMeTHBIX pe3yJbTaTOB MO OCBOSHUIO 0053aTEIBHOTO COJACpPKaHWSA, YCTAaHOBICHHOTO NAHHOW (eaepanbHOM
paboueit mporpaMMoi, BEICNIAIOT: OCBOCHHBIE 00YUYAIOIMMUCS HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH, crienindrueckue
JUTSE TIPEIMETHOM 0071aCTH «XUMHSI, BUJIBI ACSTEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUS, €70 MHTEPIIPETAINH, TIPEOOPa30BaHUIO
Y IPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYAIUSX.

K koniy oOyduenus B 8 kjacce mpeaMeTHBIC pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPakaTh CPOPMHUPOBAHHOCTH Y
o0y4JarommXxcs YMEHUMH:
®  PaCKpPBIBaTh CMBICI OCHOBHBIX XUMUYCCKHX MOHITHIA: aTOM, MOJICKYJIa, XAMUYECKHI 3JIEMEHT, IMPOCTOE BEIIESCTBO, CJI0KHOE
BEIICCTBO, CMeCh (OJHOPOAHAs W HEOJIHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHAas W MOJICKYyJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas JIOJISI XUMHYECKOTO 3JICMEHTa B COCIMHEHUH, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, JJICKTPOOTPUIIATEIIBHOCTh, CTEIICHb OKUCIICHUS, XUMUYECKas PeaKIus, KIacCH(PUKAIUI



peaKIuii: peakiy COCAUHEHUS, PEAKIINU PA3JI0KECHUS, PEaKIUA 3aMEICHUs], PEaKIMi 00OMEeHa, PK30- U IHIAOTEPMHUUECKHUE
peakuuu, TeroBod 3(@eKT peakuuu, FIpO aToMa, AIIEKTPOHHBIM ClIOM aToma, aroMHas OpOUTadb, PaJUyCc aToMa,
XUMUYECKas CBSI3b, MOJISIPHAS U HETIOJISIpHAs KOBAJIGHTHAsI CBsSI3b, MIOHHAS CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBast 101
BellleCcTBa (MPOLICHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATUN U IPUMEHSTH 3TU IOHATHS IPU ONMCAHUU BELIECTB U UX
IIPEBPAILICHUN;

HNCIIOJIb30BATH XUMHUYCCKYIO CUMBOJIMKY IJIA COCTABJICHUA q)OpMyJI BCIICCTB U ypaBHeHI/Iﬁ XUMHYCCKHNX peaKuHﬁ;

onpCaACIITb BAJICHTHOCTb ATOMOB 3JJICMCHTOB B 6I/IHapHBIX COCAMHCHMUAX, CTCIICHb OKHUCIICHUA JJICMCHTOB B 6I/IHapHBIX
COCAMHCHUAX, MPUHAAJICKHOCTL BCUICCTB K OHpe}IeHéHHOMy KJIaCcCy COC,HI/IHGHI/Iﬁ I10 (I)OpMyJIaM, BHU] XUMHUYECKON CBS3U
(KOBaJ'IeHTHaH 151 I/IOHHaSI) B HCOPIraHNMYCCKUX COCANHCHUAX,

PaCKpbIBaTb CMBICJI HCpI/IO,Z[I/I‘lCCKOPO 3aKOHa I[ . MGHI[GJICGB&I ACMOHCTPpUPOBAThL ITIOHHMAHHC HGpHOI[H‘IGCKOﬁ
3aBUCHUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT UX IOJI0XKCHUS B HCpHOILH‘lGCKOﬁ CUCTEMC, 3AKOHOB COXPAaHCHUSA MACCHI
BCUICCTB, IMTOCTOAHCTBA COCTAaBd, AaTOMHO-MOJICKYJIAPHOI'O YUCHUA, 3aKOHA ABoraszo;

OINMCHIBATh M XapaKTepu30BaTh TabmuuHyo Gopmy lleproandeckoil CUCTEMBbI XUMUYECKUX SJIEMEHTOB: Pa3InvaTh MOHITHS
«rinaBHas moarpymma (A-rpymma)y U «mnob6ouHas mnoxarpynma (b-rpynma)», manble W OOdbIIHE TEPHOJBI, COOTHOCHTH
o0o3HaveHUs, KOTOphle MMeroTcsa B Tabmuie «llepuogmyeckas cucrema xumuyeckux anemeHToB [[. M. MenneneeBa» ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUECKHUX JIEMEHTOB (COCTaB U 3aps sSApa, 0011ee YICIIO JIEKTPOHOB
U pacrpeAesieHue ux Mo 3JIEKTPOHHBIM CIOSIM);

KJIaccu(UIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA, XUMUYECKHUE peaKuu (M0 YHCIy U COCTaBy
YYacTBYIOIIMUX B PEAKIIUU BEIIECTB, IO TETIOBOMY 3D dekTy);

XapaKTepru30BaTh (OMUCHIBATh) OOIIHME XUMUYECKHE CBOMCTBA BEIIECTB PA3UYHBIX KJIACCOB, MOATBEPKIAs OIHMCAHHE
MIPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

IIPOrHO3HUPOBATH CBOMCTBA BCHICCTB B 3aBUCHMMOCTH OT HUX KAaYCCTBCHHOI'O COCTaBad, BOSMOKHOCTH IIPOTCKAHNA XUMHYCCKUX
HpeBpaIHCHI/Iﬁ B Pa3/INYHBIX YCJIOBHUAX,

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MAaCCOBYIO JIOJK0 XMMHUYECKOTO 3JIEMEHTa IO
dbopmysie coeJuHEHUsI, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON peakiiny;



MPUMEHSITh OCHOBHBIE OIEpPAllMM MBICIUTEILHON JIESITEIBHOCTH — aHaJIW3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTH3allUI0, KIAaCCU(PUKAINIO, BBISIBIICHHE MPUUYUHHO-CICACTBEHHBIX CBS3€H — JI1 U3YYEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKINi, ECTECTBEHHO-HAYUYHbIC METOIbI IO3HAHUS — HAOIIOJIEHHE, U3MEPEHUE, MOICIIMPOBAHKE, SKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN);

CJIeI0BATh MpPaBUIIaM IMOJIb30BAaHUSA XUMHUYECKOH MOCYA0M U 1abopaTOpHBIM 000pyAOBaHUEM, a TAKXKE MTPaBUIIaM 00palleHus
C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSIMH IO BBHINOJTHEHHUIO JAOOPATOPHBIX XMUMUYECKUX OMBITOB MO MOJYUYECHUIO U
cOOMPaHHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOA U KUCIOPO/1a), IPUTOTOBIEHHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM 10y1eH
PacTBOPEHHOIO BEUIECTBA, INIAHUPOBATH U IPOBOJIUTh XUMUYECKHE IKCIIEPUMEHTHI MO PACTIO3HABAHUIO PACTBOPOB ILIEI0YEH
U KUCJIOT C TTOMOIIBIO HHAUKATOPOB (JIakmyc, peHondTaaent, METHIOPAHK U APYTHE).

K koHiy oOyuenus B 9 kijacce npeaMeTHBIE pPe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y

00y4aromuXxcs yMEHUM:

PacCKpBIBATh CMBIC]T OCHOBHBIX XUMHYECKUX MOHATUIN: XUMUYECKUM 2JIEMEHT, aTOM, MOJIEKYJIa, UOH, KaTUOH, aHWOH, MPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, CTENECHb OKHWCICHHS, XHUMUYECKas peaxius,
XUMHUYECKasi CBS3b, TEINIOBOM 3(P(GEKT peakiuu, MOJb, MOJISPHBIA OO0BEM, PACTBOP, DJICKTPOJUTHI, HEIJIECKTPOIUTHI,
ANCKTPOJIUTHYECKAS JUCCOLMAIMS, PEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC M
HEOOpaTUMbIC PEAKIIUH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIMHU, OKHUCIUTEIb, BOCCTAHOBHTENIb, OKHCJICHHUE H
BOCCTAHOBJICHHE, aJIOTpOIUs, aM(OTEPHOCTh, XHUMHYECKas CBsI3b (KOBaJCHTHAas, WOHHAs, MeTaJUInyecKas),
KPUCTAJUIMYECKasl PEIETKA, KOPPO3US METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM pEaKUHUH, MPEAEIbHO JONYyCTUMAs
koHueHtpanus [I/IK BemecTna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHITUN U MPUMEHSTh 3TU MOHATHS IIPU ONMCAHUU BEUIECTB U UX
MPEBPALEHUN;

WCITOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIsl COCTaBJICHHUS (POPMYJIT BEIIECTB U YPABHEHUIN XUMHUECKUX PEAKIINN;
ONpPEAEHATh BAJICHTHOCTb W CTEIEHb OKHUCICHUS XUMHUYECKHX JJIEMEHTOB B COCAMHEHUSX Pa3IMYHOTO COCTaBa,
MIPUHAJJICKHOCTh BEIIECTB K ONPEEIEHHOMY KJIACCy COEAMHEHHM Mo gopmyraMm, BUJ XUMHUUYECKOW CBsI3U (KOBaJICHTHas,

MOHHAs, METAJUIMYECKasi) B HEOPTraHUUECKUX COSIMHEHUSIX, 3apsi/i MOHA TI0 XUMUYECKOU (hopMyIie, XapakTep Cpe/ibl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COEAUHEHUN, TUIl KPUCTALNTMYECKONW PEIIETKH KOHKPETHOT'O BEILIECTBA;



packpbiBaTh cMmbich [lepuonuueckoro 3akona JI. V. MenneneeBa W J@MOHCTPUPOBAThH €ro MOHUMAHUE: OMUCHIBATH U
XapakTepu3oBaTh TabauuyHyto Gopmy llepronnueckoil cucTeMbl XUMHYECKUX SJIEMEHTOB: Pa3iuyaTh MOHSTHUS «TJIaBHAS
noarpynmna (A-rpynmna)» u «mnodounas noarpynmna (b-rpymnmna)», Manbie U OOJbIINE TMEPHUOJIBI, COOTHOCUThL 0003HAUYCHMUS,
KOTOpPbIE UMEIOTCS B IEPUOJAUYECCKON TaOIUIE, C YUCTOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHYECKUX JIEMEHTOB
(coctaB U 3apsan sapa, oOIlIee YUCIO BJIEKTPOHOB W paclpeleleHue MX MO JJIEKTPOHHBIM CIOSIM), OOBSCHATH 00IIue
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB JIEMEHTOB U UX COCIMHEHUN B Mpejeiax MaibiX MEPUOJAO0B U TJIABHBIX MOJATPYIII C
y4€TOM CTPOCHUS X aTOMOB;

KﬂaCCI/I(l)I/IIII/IpOBaTL XUMHUYCCKUC JJICMCHTBI, HCOPIraHMYCCKHUC BCHICCTBA, XHMMHYCCKUC PCAKIHHU (HO JUCIIy U COCTaBYy
YUAaCTBYIOIIKUX B pCAKIINH BCUICCTB, 110 TCIINIOBOMY B(P(bGKTy, 110 U3MEHEHUIO CTENEHEH OKHUCICHHUS XUMHUYECKUX BHGMCHTOB);

XapaKTCPU30BaATH (OHI/ICBIBaTB) 06IIII/I€ )51 CI'IeIII/I(bI/I‘{eCKI/IC XUMHYECKHE CBOMCTBA IMPOCTHIX U CJIOKHBIX BECUICCTB, ITIOATBCPKIAA
OIMMCAaHUC IMPUMCPAMU MOJICKYJLIPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ;

COCTABJATh YPaBHCHUA 3JI€KTpOJIPITPI‘i€CKOﬁ Aucconuan KHUCJIOT, H_ICJIOLICﬁ )41 coneﬁ, ITOJIHBIC M COKpaHIéHHLIC YpaBHCHUA
peaKHI/Iﬁ HOHHOI'O 06M€Ha, YpaBHCHUA pGaKHHﬁ, MMOATBCPKAAKOINUX CYIICCTBOBAHUC Fe€HETUYECKON CBS3U MCIKOY
BCHICCTBAMU PA3JIMIHBIX KJIACCOB;

PacKpbhIBaTh CYITHOCTh OKHCIUTEIBbHO-BOCCTAHOBHTEIBHBIX PEAKIM IOCPECTBOM COCTAaBJIEHHUS DJECKTPOHHOTO OanaHca
3TUX PEaKIU;

IIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH ITPOTEKAHUsI XUMUUECKUX MPEBPALICHUN
B Pa3JIMYHBIX yCIOBUSAX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa IO
dbopMyIie coeqMHEHMS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON PEaKIINH;

cOOJTI01aTh TIPAaBUIIA TTOTH30BAHUS XUMUYECKON MOCY IO U Ia00paTOpHBIM 000PYIOBAaHUEM, a TAK)KE MTPaBUIIa OOPAIIEHHUS C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OMNBITOB MO MOJYYEHUIO U
coOupaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIMU, MOATBEPXKAAIOUIME KAYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM
XJIOpuA-, OpoMHI-, UOAUI-, KapOoHat-, (ocdar-, cumukar-, cynbdar-, TUAPOKCUA-UOHbI, KATUOHBI AMMOHHSI U HOHBI
M3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;



MPUMEHSITh OCHOBHBIE OIEpPAllMM MBICTUTEIBHON JIESITEIBHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTHU3alIUIO, BBISBICHUE MPUUYNHHO-CIIC/ICTBEHHBIX CBSI3€H — ISl M3yUEHUsI CBOMCTB BEIIECTB U XUMHUECKUX PEaKIIHi,
€CTEeCTBEHHO-HAYUHbIE METOJbl TO3HAHUS — HAOIIOJCHUE, H3MEpPEHHE, MOJCIUPOBAHUE, JKCIEPUMEHT (peajbHbId U
MBICIICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
Ne HanmeHoBaHue pasiesioB U TeM MPOrpamMMBbl KonuuecTBo yacos SrexTponHbie (POBHIE)
n/n Beero | Kontpo | Ilpaktu | oGpasoBaresnbHble pecypesl
JBHBIC | YECKHE
paboThl | pabOTHI
Paznen 1. [leppoHavyanbHble XUMUYECKUE MOHATUA
11 XuMHST — BakHast 00J1aCTh €CTCCTBO3HAHUS U bu6anorexa IIOK
' PAaKTUYCCKOM EATCIHHOCTH YEIOBEKA S 2 https://m.edsoo.ru/7f41837c
1.2 | BemecTBa 1 XUMHYECKHE PEaKIUU bubmmorexa HOK
' H peartl 15 1 https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paznen 2. Baxknelue npeacTaBUTeNIn HEOPraHUYECKUX BEIIECTB
bu6anorexa [JOK
2.1 | Bo3nyx. Kucnopon. [lonsitue 00 oxcugax 6 https://m.edso0.ru/7f41837¢
2.2 | Bogopox.IloHsiTHE O KUCIIOTaX U COJIAX bubmmorexa HOK
' AIOPOIL. 8 1 https://m.edsoo.ru/7f41837c
bu6anorexa [JOK
2.3 | Boga. PactBopsl. [TorsiTie 00 OCHOBaHMSIX 5 1 1 https://m.edsoo.ru/7f41837¢
2.4 | OCHOBHBIE KJIaCCHl HEOPraHMYECKUX COCTUHECHUI bubmmorexa [TOK
' p A 11 1 1 https://m.edsoo0.ru/7f41837c
Hroro no pazneny 30



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

Paszpnen 3. [lepnognuecknii 3akoH u lleproanueckas cucrema xumuieckux 3ineMeHToB [[. . MenneneeBa. CtpoeHue
aTOMOB. XMMHUECKas CBsI3b. OKHUCINUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUT

[Tepnonnueckuit 3akoH u llepuoanyeckas cucrema BuGmorexa [IOK
3.1 | xumuueckux snementoB J[. . Mennaeneena. 7 https://m.edso0.ru/7f41837¢
Ctpoenne aroma — '
3 Xumuueckas cBsi3b. OKUCIUTEIBHO- g 1 bu6anorexa IJOK
' BOCCTAHOBHUTEIIbHBIC PEAKIIUN https://m.edsoo.ru/7f41837c
ViToro 1o paszeny 15 bu6anorexa IIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
9 KUIACC
Ne /1 | HaumeHoBaHue pa3ziesioB ¥ TeM MPOrpaMMBbl KonunuectBo yacoB

OnexTpoHHbie (TUPPOBHIC)

Beero | Kontpo | IIpakTu | ogpasopatenbHbie pecypesl
JbHBIE | YECKHUE
paboThl | paboTHI
Paznen 1. BemiecTBo 1 XUMUYECKHE PEAKIINHT
11 [ToBTOpEHuUe u yriayOiaeHue 3HaHU OCHOBHBIX . . bubnuoreka [JOK
' paszesnoB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
1.2 | OcHOBHBIEC 3aKOHOMEPHOCTH XUMHYECCKUX PEaAKITHI 4 bubmmorexa [TOK
https://m.edsoo.ru/7f41a636
13 DNEeKTPONMTHYECKAs TUCCOIHAINSA. XUMUUECKUE g 1 1 bubnmoreka [JOK

peakiuy B pacTBOpax

https://m.edsoo0.ru/7f41a636

Uroro no pazneny

17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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Paznen 2. HemeTamisl 1 UX COETUHEHUS

21 OO6m1as xapakTepUCTUKa XUMUYECKUX JIEMEHTOB bubnuoreka [JOK
' VIA-rpynmnsl. ["anorenst 4 https://m.edsoo.ru/7f41a636
29 OO61ast XxapakTepUCTHKA XMMHUYECKUX 3JIEMEHTOB bubnmnorexa [IOK
' VIA-rpynmel. Cepa u e€ coeTuHeHHUs 6 https://m.edsoo.ru/7f41a636
23 OO61ast XxapakTepUCTHKA XMMHUYECKUX 3JIEMEHTOB bubnmnorexa [IOK
' VA-rpynmnsl. A30T, hocdop U UX COeAMHEHUS / https://m.edsoo.ru/7f41a636
24 OO61ast XxapakTepUCTHKA XUMUYECKUX DJIEMEHTOB bubnmnorexa [IOK
' IVA-rpynmsl. YriaepoJ 1 KpeMHHIA U MX COSAMHCHUS 8 https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3nen 3. Metaibl 1 X COEIUHEHUSI
. bu6anorexa IIOK
3.1 | Obuwme ceofictsa meTanios 4 https://m.edsoo0.ru/7f41a636
. bubnuoreka [JOK
3.2 | BaxHeiiue MeTauIbl U UX COCTUHEHUS 16 https://m.eds00.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyskaroiasi cpeia
bu6anorexa [JOK
4.1 | BemectBa u Matepualbl B )KU3HH YEIIOBEKa 3 https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
bu6anorexa [JOK
Pe3epBHoOe Bpems 3

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

OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME

68
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