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MNOACHUTEJIbBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIIUTAHUA U C YU4ETOM KOHIEMIIMU MPENoJaBaHus y4eOHOro MpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHHUSI U Pa3BUTHA OOYYaIOIIMXCA CPEACTBAMH YUeOHOTO MpeaMeTa, YCTaHABIUBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, ONpeesieT KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
W3YYCHUS XUMHUU C Y4ETOM MEKIIPSIMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 00yYeHHsS] XUMUU
Ha YypOBHE ILeNel W3y4eHUs MpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
JEeSITeTbHOCTH 00yUaIoIerocs 0 OCBOCHUIO yU4EOHOTO COEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIErocs, ero
MPEJICTaBICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUSAX YHEPTUU U 00 SBOJIIOIUK BEIIECTB B MPHUPOJIE, O MYTAX
pemeHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHYECKON 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaiu3alliii BO3MOXXHOCTEH Il caMopa3BUTHS W (OPMHUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 PyHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JETENHHOCTH;

3HAKOMHUT CO CIEHU(UKOW HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJI51a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarioM B JOPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSIM, K TIPHPOJIE, K YEIOBEKY, BHOCHT CBOH BKJIAJ B DKOJOTHYECKOE OOpazoBaHHE
o0yJaromuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWH XUMHUHU 00ECIEeUMBAIOTCS CHEIU(PUKON colep:KaHus
y4eOHOTO TIpeaMeTa, KOTOPBIH SIBIISETCS TIEJAarorM4eckd aJalTHPOBAaHHBIM OTpPaKEHHEM
0a30BOI HAyKN XMMHUHU Ha ONpe/IeIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MIOHATHH OPTaHUICCKOW XHUMHUH.

CrpykTypa colepkaHHs MMPOrpaMMbI 110 XUMHUH C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
noaxona k e msydeHuro. CojepkaHue CKIIQABIBACTCS W3 CHCTEMBbl MOHATUH O XMMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBl MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHM30BaHbl IO NPUHIUILY IOCIEJOBATEIBLHOIO Pa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHMsI O CTPOCHHMH aTOMa U XUMUYECKOU CBS3H;

— Mpe/CTaBIEHUH 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIPyromy,
BBINOJIHAS (YHKIMU OOBACHEHMsS] U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOOUT C TMPHUBJICYEHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOTUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00JaCcTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (JOPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUNH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELIECTB U XUMUYECKUX pEaKuil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMM M MX MPUMEHEHMH B Yy4eOHO-
IIO3HABATEJILHOM U y4yeOHO-UCCIIE0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
npuoOpenu Takue ey, Kak:

— (hopMuUpOBaHHE MHTEJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOLINUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOydYarolMMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OIICHHWBATh SIBICHUS OKPYXKAIOIIEr0 MHUpA, MUCHOJIb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX MpPU pElIeHUH MpodieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU 1E€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTUYECKUX OTHOILICHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;



— pa3BHTHE MOTHBAIMU K 00yYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaIIPaBJICHHOCTU AaJbHEUIIeTro 00yYeHHS.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeln), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulectBa. dusnueckue CBOWCTBAa BELIECTB. ArperaTHoe cocTosiHue BeulecTB. Ilonsitue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIIEMEHTOB.
ITpocTeie u Cll0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yYEHHUE.

Xumnueckasi (opmyna. BaJeHTHOCTP aTOMOB XHMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3anMOCBSA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMuMHUYECKUX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIIOH, MpaBWIaMyd pa0dOTHI B J1a0OpaTopuu M MpUEMaMu
oOpartieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0eHne GU3NUYECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEHOI MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U OIHUCAaHHWE TPU3HAKOB IPOTEKAHUS XUMHUECKUX peakuuil (pasjokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHME, TUCTHILISALMS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pE3yJbTAaTOB IMPOBEIEHUS OIBITA, WIIHOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JAaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue kucimopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
IpOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — ajloTporHas MOAM(pUKAIUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bogopona B MPHUPOJE,
¢du3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopot BOJbI B MpHUpOJE. 3arpsi3HEHHE NMPUPOAHBIX BOJA. OXpaHa M OYHMCTKa
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. PU3NUECKHe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHne okcuoB.

OcHoBanmsi. Knaccudukanuss OCHOBaHMIA: MIENOYM HW HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacrno3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOPA3I[0B HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U IIEJIOYEH, M3ydyeHHUE
B3auMmoieiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alru, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a/]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoamyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAJLIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamdeckass cucremMa xumuueckux a3nemeHtos 1. H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonbsl u rpymnmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. J[. . Menaenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakliiy Pa3iokKEeHUs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3E€H MPHU MU3YYEHUH XMMHUHU B 8 KJIacCE OCYIIECTBISAETCA
yepe3 MHCMONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHIA,
ABJISIOLIUXCSI CHCTEMHBIMHU JUIsI OT/IEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSTHS: HAY4HbBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DIKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®u3nka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAaHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBIC IMOPOJBI, ITOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOMCTB XUMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JiIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKOM PEIETKM M BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKMX BEIIECTB. XHMHYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B pEaKlUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUECKNUE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuuecko peakiuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEAKIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCMOIB30BAaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C pPa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHS MPOTEKaHUS PEaKIMil MOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakiMyd Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSAMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiecca AUCCOLUALUU
KHUCTIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHE, peakUuu pPas3ioKeHUs, COCAUHEHHUS),
pacro3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OO0mass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOreHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HeMeTaUlaMu,
mienoyamu).  XsopoBoaopod. ConsiHash KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMKA KHUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3MYECKUE M XMMUYECKHE CBOICTBa
(oOmue kKak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHoW Kuciothl. I[IpumeHnenue
cepHoi KucinoThl. CoM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arps3HEHHE OKPYKAoLIEH Cpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALICHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpocTpaHeHHWe B NpuUpoze, (HU3UUECKUue Hu
XuMHueckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, MoydyeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3NYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaJbHBIX



ynoopeHnii. XMMUYECKOE 3arpsi3HCHUE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xuciora,
¢du3nyeckue M XUMHMYECKHE CBOWcCTBa, nosiyueHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B Ipupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJYyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN 3(pQekT. YronbHas KHCIOoTa U €8
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJydyeHuHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJIepoJa
(MeTaH, 3TaH, JTWUJICH, AalETUJIEH, ATAHOJ, IJMLEPHH, YKCycHas kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl UX MepepabOTKu
(O6eH3uH), UX POJb B OBITY U MPOMBINIICHHOCTH. [ToHSATHE 0 OMOJIOrMYECKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (1V) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OMBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJIOpUAOB (TaJOTre€HUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUaoB), HaOdIoJeHHEe Tpouecca OOYIJIMBaHUS  caxapa MOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHOMN cepHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH U HaOJ0JIeHuEe IpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBAMHU a30Ta, gocdopa MU UX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUakKa, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdarT-nOH M HU3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJECICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOTrasa, MojayyeHue, coOupaHue, pacro3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3Y4YEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpPOIyKIHUEH
CHJIMKAaTHOW TNPOMBIIIJICHHOCTH, PELICHHEe IKCIEPUMEHTANbHBIX 3ajad 1o Teme «BaxHeime
HEMETAJUIbl U UX COETMHEHUS.



MeTajibl M UX COeTHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme xumudyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTalinueckas CBSI3b M METAJUIMYECKash KpHUCTaUIMYecKast
peméTka. ODJIEKTPOXUMUYECKUN PAl HAOpsSOKEHUM MeTaioB. DU3MYECKME U XHMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHus] MeTaIoB. [IOHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUIBI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[[lenoyHo3emMenbHbICE METAUIBI MarHUl M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHueneeBa, CTpOCHUE UX aTOMOB, HaxXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusa M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B llepumoamyeckoir cucteMe Xumudeckux sgemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYECKHE U XMMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucteMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXjAeHUEe B mpupojae. Ouznueckue 1 XMMUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKHMH CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJb30BAaHHUE BHICOMATEPUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIIOJNB30BAaHHE  BUACOMATEpUAoOB), MPU3HAKOB TMPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIENOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHerIe MeTaJTbl 1 UX COSITMHEHUS.

XuMus M OKpyxKamoLas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCnoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momomib MpH XUMHUYECKHX O0XKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MaTEPUAIBI).

Meostcnpeomemnunie céasu

Peanuzanus MeXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKkT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIacCUpUKaus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOIOTHS, MATCPHAIIBL.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJHJI, HW30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOCHHUS MPOTrPaMMbl OCHOBHOTO OOHIEr0 0Opa30BaHUS
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpPaBHJIaMU M HOPMaMU MOBEIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YyYaOLIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MH(pOpMaIMell O MEePeOBBIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBe
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTUBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JI€ATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCHEPUMEHTOB, CO3[aHUM YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOM y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNMKHA CBOWX TOBApPHUIIECH C IO3WUIMH HPAaBCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3aMMOCBS3SIX UYEIOBEKA C MPHUPOTHON CPENOid, O POIH
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHUBBI, HalpaBI€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB U SIBJICHWH, IO3HABaTEIILHOM,
MH(POPMAIIMOHHON M YNTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON paboOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JUTEPaTypoOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUHA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW W HCCIIEIOBATEIHCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKM Ha 3[0POBBIA 00pa3 JKW3HW, OCO3HAHHWE IIOCIEACTBUH W HEMPUSATHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS



nmpaBu O€30T1aCHOCTH TMPU OOpAIIeHHH C XWMHUYECKHMMH BEIIeCTBAMH B OBITY M pealbHON
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

UHTEPEC K MPAKTUYECKOMY M3YUYCHHUIO MPODECCHii u Tpy/a pa3IudHOrO POJia, YBAXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCHemHOW MpodecCHOHATBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHU, TOTOBHOCTh aJJalITUPOBATHLCS B MPO(ECCHOHAILHON CPeJIe;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIICCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUECKOMY M IICHXHYECKOMY 370POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPAaBMII 0€30IaCHOTO TIOBEACHHUS MPH PabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PEIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yIbTaTOB BBIICISIOT 3HAYMMBIE Uil (OPMHPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
IpoIiecC, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HaBaTEIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSTENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue neicTBus:

YMCHHUSA HCIIOJb30BaATh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWUU:
pacKpbIBaTh CMBICT XHUMHUYECKUX TMOHATHH (BBIOENATH UX XapaKTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYNHHO-CIICACTBCHHBIC CBA3U
MEXy O0BEKTaMHU U3YU€HHUs, CTPOUTH JIOTHUECKUE pacCykIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH ), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHHUEC HNPUMECHATH B IPOLUECCE IMO3HAHUA TMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, NPeoOpa3oBBIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABATCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH n
XapaKTEPHU30BaTh CYIICCTBCHHLBIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XUMHYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1eCTBUS:



YMEHHUE WCIIOJIB30BaTh MOCTABJICHHBIC BOMPOCH B KauyeCTBE MHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHNe OmbiTa 10 TUIAHUPOBAHHMIO, OPTaHM3allMd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIecca, CAMOCTOSTEIILHO MMPOTHO3UPOBATh €T0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Patora ¢ undopmaumeii:

yYMEHHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIUIO PA3INYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOCHI MPU TIOUCKE U 0TOOpEe HHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX U MMO3HABATEIbHBIX 3324
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpMYy MpeICTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIIAeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBaTh B Ipollecce y4eOHOM M HCCIIEeIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMbl, (HOPMYIHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBITIOJHCHUS
MPEI0KEHHON 3a/1a4u;

YMEHUS TPEACTABISATh MOJyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOM IEATEIHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHH BO3HUKAIOIIMX IMPOOJIeM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COrJacoBaHMs MO3MLUN (0OCYyXkIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHHE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHBIE yHHBepcalbHble Y4eOHbIe qeliCTBHUA:

YMEHHUE CAMOCTOSITENIHO OMPEAETATh eI AeSTeIbHOCTH, JIAaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEIHHOCTH, BBEIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATH MM KOPPEKTHPOBATh NPEAJIOKEHHBIH alropuT™M JAECHCTBHHA Hpu
BBIMOJIHEHUH 33JaHUN C y4€TOM IMOJNy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCIOBUH 3aIaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



OOyJarOIMMUCST Hay4dHbIE 3HAHMs, YMEHHUS W CIOCOOBI JCUCTBUH, creruduyueckue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI ACATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
UHTEpIpETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyuenus B 8 kiacce mpeIMETHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHUN:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IIOHATHMN: aTOM, MOJIEKYJa, XUMHUYECKUN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHILATEIIHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaxkuuii: peakluu COEAMHEHNUs, peaKLUu Pa3IokKEeHHs, PEaKIMKU 3aMELICHMs], PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTalb, paJuyCc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJICHTHAs! CBSI3b, MOHHAS CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISl COCTaBJICHHS (OpMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHAPHBIX COCIWHEHHSAX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona J[. M. MeHneneeBa: 1eMOHCTpUPOBATh
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonmyeckoil cucremMe, 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas mnoarpynna (b-rpynma)», Manble U OoibliMe MEpPUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMetoTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY
apdekry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE T[PUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PeaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHbIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIeMEHTa 10 (hopMyJie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBLHON AEATEIHbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IEeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAHWS  —  HAONIOJEHWEe,  HW3MEpCHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBI);

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYIOM U  J1aOOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U coOupaHuio ra3000pa3HbIX BEMIECTB (BOAOpPOJAa U KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPaHX U JpyTHE).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSI YMEHUI:

pPAacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKHX TMOHSITHI: XMUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BEILECTBO, CJI0YKHOE BELLIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBSI3b, TEIIOBOM 3P HEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pPEaKul HOHHOrO OOMEHa,
KaTtaau3aTop, XHWMHUYECKOE pPAaBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE pEaKIINH,
OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(koBasieHTHAsi, HMOHHAs, METAJUIMYECKasi), KpPUCTA/UIMUECKas pemérka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTb XHUMHUYECKOW peaklH, MPEeAeIbHO JOMyCTHUMAas
koH1eHTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHATUM U TPUMEHSATH STH
MOHSTUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY [UJII COCTaBJiCHHUS (OpPMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyram, BUJ XUMHUYECKON CBSI3M (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps HOHAa [0 XHWMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COETUHEHUH, TUI
KPUCTAJUTMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich Ileproanueckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepU30BaTh TaOnmuuHyo dopmy llepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPHOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPUOAMYECKON Tabmuie, C
YHCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUW CBOWCTB DJJIEMEHTOB U UX
COEIMHEHUH B MpeJeax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUM BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIMEe U cHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON JUCCOLMUALMU KUCIIOT, HIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIil HOHHOTO 0OMEeHa, YpaBHEHHS PEaKIUH,
IOATBEPXKJAIOIUX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I1OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa dTHX PEaKLuii;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACChI BELLIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlty;

coONoIaTh MpaBWa IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1aOOpaTOpHBIM
o0OpyOBaHUEM, a TaKKe IpaBuja OOpalleHUs C BELUIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMUHBIX BEILECTB:
pacmo3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3allUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMsS] CBOMCTB BELECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
KounyecTBo 4yacoB
Ne HaumeHoBaHMe pa3ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMMbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTesibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumusi — BaXkHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
NPaKTHYECKOHN JIESITeIIbHOCTH https://m.edso0.ru/7f41837c
YyeJoBeKa
19 BemtecTBa 1 xumMmdeckue 15 1 bu6mmoreka [JOK
peakiuu https://m.edso0.ru/7f41837¢c
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
51 Bosnyx. Kucnopon. [lonsatue 5 bubnuorexa [JOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
¥ COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHUAX https://m.edsoo0.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmorexa [{OK
HEOPraHMYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH




[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuoreka [JOK
3.1 XUMHYEeCKUX deMeHToB Jl. U. 7 https://m.eds0o.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroma
XuMuueckas CBSI3b.
3.2 OKHCIUTEIBHO- 8 Bubmmorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEIIBHBIC PEAKIIHU
Htoro no paznemny 15 bubmmorexa [IOK
https://m.edso0.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
[ToBTOpeHue U yriyoieHne 3HaHu| bubnuoreka [IOK
1.1 5 1
OCHOBHBIX pa3/eNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. bu6nmoreka LIOK
1.3 8 1 1
XUMHUYECKHE PEaKIUU B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
51 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anoreHs https://m.edsoo.ru/7f41a636
' PYTHIRL L€p https://m.edsoo.ru/7f41a636
COCTMHECHUS
23 suowomonaspyme A oobop i | 7 ;  BuGmorealloK
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
24 snomormon Moy, Vineponn : 1 ,  ubmore LOK
' . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUSI
Wroro no pazueny 25




Pa3gen 3. MeTa/iIbI M HX COeTUHEHU S

3.1 OO01e CBOMCTBA METAJLIOB 4 bubmorexa HOK
' B https://m.edsoo.ru/7f41a636
3.2 Baxueiime MeTauibl U UX CO€IUHEHUS 16 bubmorexa [IOK
' 8 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 bubmmorexa [IOK
' H p https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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