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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMUM Ha YpOBHE OCHOBHOIO OOLIEro oOpa3OBaHMs COCTaBJIEHA Ha
OCHOBE TpeOOBaHMUU K pe3yJibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOW MpPOTrpaMMbl
OCHOBHOTO o0miero odpasoBanus, npeacraBieHHbix B @I'OC OO0, a Takke Ha OCHOBE
denepanbHON pabouell mporpaMMmbl BOCHHUTAHHS M C y4ETOM KOHIETIMH MPENOIaBaHUs
y4e0HOTO TIpenMeTa « XuMus» B o0pazoBaTenbHbIX opranu3anusax Poccuiickoii denepamnmn.

[Iporpamma mo xumuu Aa€T MpPEACTABICHUE O IIEJSAX, OOIIeH cTpaTeruu OO0ydeHUs,
BOCIIUTAHUSI M Pa3BUTHS OOYYAIOIMIUXCS CPEACTBAMHU YUEOHOTO MpEAMETa, yCTAaHABIMBACT
00s13aTeNbHOE MPEIMETHOE COIep)KaHNe, IPEAYCMaTPUBAET paclpe/ielieHue ero 1o Kiaccam
U CTPYKTYpUPOBaHUE IO pazlelaM M TeMaM [porpaMMbl [0 XUMHHU, ONPEAEISIET
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XApPAaKTEPUCTUKHU COAECpKAHUSA, PEKOMEHIYEMYIO
MOCJIEI0BATENBHOCTh U3YUEHUSI XUMHH C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JJOTUKH Y4e€OHOT0 ITPOoIiecca, BO3PACTHBIX 0COOCHHOCTEHM 00ydaronInXcs, ONpeaenser
BO3MOKHOCTH IIpeIMeTa JIJIsl peajiu3allui TpeOOBaHUN K pe3yIbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, a TaKkKe
TpeOOBaHMI K pe3ysbTaraM OOy4YeHUS] XMMHUM Ha YPOBHE IeJeil M3ydeHUs NpeaMera u
OCHOBHBIX BHUJIOB Y4Y€OHO-IIO3HABATEIBHONU AEATEIHLHOCTH OOYYaloIlIerocss 1Mo OCBOCHHIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWe XUMHH CITYKUT OCHOBOH JUIsl (JOPMUPOBAHUSI MUPOBO33PEHUST 00YyUaroIIerocs,
€ro NpeJICTaBICHU 0 MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT POPMUPYEMbIE
XUMHUEN TPEACTaBICHUS] O B3aUMONPEBPALIECHUAX SHEPTUM U 00 3BOJIIOLMH BEIIECTB B
OPUPOE, O MyTIX PEIICHUs TJI00aTbHBIX MPOOIEM YCTOMUUBOIO Pa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKON, MHUIIEBOM M HKOJOTMYECKOM O€30MacHOCTH, MpoliemM
3/IpaBOOXPaHEHUS.

N3yuenue xumun:

— CHOCOOCTBYET pealii3allid BO3MOXKHOCTEH [JIsi caMOpa3BUTHS U (POPMHUPOBAHUS
KyJbTYpbI JINYHOCTH, €€ 0011el U (PyHKIIMOHATIBHON rPaMOTHOCTH;

— BHOCHT BKJIaJl B (POPMUPOBAHUE MBIIICHUS U TBOPYECKUX CIIOCOOHOCTEN 00yUdarommxcs,
HAaBBIKOB HMX CaMOCTOSATENbHON Y4eOHOW JeATEeNbHOCTH, SKCIHEPUMEHTAIbHBIX MU
UCCIIEIOBATENILCKUX YMEHHMM, HEOOXOAMMBIX KaK B IOBCEIHEBHOW >KM3HU, TaK U B
npodeCCUOHANILHON JIEATEIbHOCTH;

— 3HAaKOMHUT €O CHEHU(UKOW HAyYHOrO MBILUICHUS, 3aKJIaJbIBAET OCHOBBI LEIOCTHOTO
B3IJISiJa Ha E€IMHCTBO MPHUPOJbI U YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM 3TallOM B
(OopMHUpPOBAaHUY ECTECTBEHHO-HAYYHON I'PAMOTHOCTH 00YyYarOIIUXCS;

— cnocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE 0Opa3OBaHUE
00yJarommxcs.



JlanHbie HarpaBIeHUsI B O0YYEHUH XUMUHU 00€CIIEUMBAIOTCS CIEIU(UKON COIepKaHUs
y4eOHOT0 TpeIMeTa, KOTOPBIN SIBISIETCS MENarornyeckd aJanTUPOBAHHBIM OTPAXKEHUEM
0a30B0OI1 HAYKM XUMHUH Ha ONPEIeIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEr0 00pa3oBaHus OPUEHTHUPOBAH Ha OCBOCHUE
00yYarouMMHUCsl CUCTEMbl TEPBOHAYAIBHBIX TMOHATHM XUMHH, OCHOB HEOPraHUYECKOM
XUMUH U HEKOTOPBIX OTEJIbHBIX 3HAYNMBIX OHSATHI OPraHUYECKOW XUMHUH.

CrtpykTypa coepaxaHusi MPOrpaMMBbI 110 XUMHUH C(HOPMHPOBAHA HA OCHOBE CUCTEMHOTO
noaxoaa k e€ uzydenuro. CoaepkaHue CKIaAbIBACTCA U3 CUCTEMBI IOHATHI O XUMHAYECKOM
AJIEMEHTE M BEUIECTBE U CHUCTEMbI MOHATHUH O XUMHUYECKOW peakuuu. O0e 3TU CUCTEMbI
CTPYKTYPHO OPraHMW30BaHbI 110 MIPUHLHUILY ITOCIEN0BATEILHOIO PA3BUTHS 3HAHUK HA OCHOBE
TEOPETUYECKUX MPEACTABICHUI PA3HOTIO YPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

[Tepunomnueckoro 3axkona /1. . MeneneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

YYEHUS O CTPOCHUHU aTOMa U XMMHUYECKON CBSI3H;

IPEICTABICHUIN 00 3JIEKTPOIUTUYECKON JUCCOLUAIIMY BEIIECTB B paCTBOpaXx.
Teoperndeckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU IOJTYYECHHBIX U

OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS IMOCIEAOBATEIHLHO OT OJHOIO YPOBHS K APYrOMYy,

BBINIOJIHSASL PYHKIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOKHOCTEHN

IIPAKTUYECKOI0 PUMEHEHNS U MOJyYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHHEe MPOrpaMMbl MO XUMHH CHOCOOCTBYeT (POPMUPOBAHUIO MPEACTABICHUS O
XUMHYECKOM COCTABIISIONIEH HayYHOM KapTUHBI MUpPa B JIOTUKE €€ CHCTEMHOW IPHUPOJBI,
LICHHOCTHOTO OTHOILIECHUS K HAYYHOMY 3HAaHHIO U METOAAM II03HaHWsA B Hayke. M3ydenue
XUMHH TPOUCXOJUT C MPUBJICUCHUEM 3HAHUNM M3 paHEe M3YyUYEHHBIX y4E€OHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 57 knacce» n «dusuka.7 Kiaace.

[Ipu n3y4yeHHH XUMUHU TPOUCXOANUT (HOPMUPOBAHHE 3HAHUI OCHOB XMMHUYECKON HAYKH
Kak 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUECKON JEATEIbHOCTH YeIOBeKa U Kak
OJTHOTO U3 KOMIIOHEHTOB MHPOBOW KYJbTYpbl. 3ajauya y4eOHOro MpeIMeTa COCTOUT B
GbopMUPOBAHUYU CUCTEMBI XUMUYECKUX 3HAHUN — BaXHEUITNX (DAKTOB, MOHSATUIN, 3aKOHOB U
TEOPETUUYECKUX MOJIOKEHUH, JOCTYNMHBIX O000OIIEHUN MHPOBO33PEHUYECKOrO XapakTepa,
A3bIKa HAyKH, B IPUOOIIEHUU K HAy4YHBIM METOJIaM MO3HAHMS MPH U3YYEHUU BEIIECTB U
XUMHUYECKUX peakuui, B (OPMUPOBAHMM U PA3BUTHUU TO3HABATENIbHBIX YMEHUH M UX
OPUMEHEHUU B Y4YeOHO-TIO3HABATENbHON U y4eOHO-HCCIIEe0BATEIbCKON JIEATEIbHOCTH,
OCBOCHMH TPABUI O€30MACHOTO OOPAIICHHSI C BEIIECTBAMH B IIOBCEIHEBHOM KU3HH.

[Ipu n3ydyeHnn XUMMUHM Ha YPOBHE OCHOBHOI'O O0IIEro 00Opa30oBaHUs BaXKHOE 3HAUEHUE
npuoOpesn TaKue 1eJu, Kak:

— (opMUpOBaHUE HHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MIPUHATHIO PELIEHUH, CTIOCOOHOM aJanTUPOBATHCS
K OBICTPO MEHSIOIUMCS YCIOBHSIM KU3HU;



— HAmNpaBIICHHOCTh OOyYEeHMs] Ha CHCTEeMaTHYeCKoe MpHOOIIeHHE OO0ydJalmxcs K
CaMOCTOSITEJIbHOW TIO3HABATEIbHOM JIEATEIbHOCTH, HAy4YHbIM METOJaM IIO3HAHMUS,
(GbopMUPYIOITUM MOTHUBAIIUIO U Pa3BUTHE CTIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0O0YyYarOIMMUCA OIbITa
pPa3HOOOpa3HOW JIeATENbHOCTH, TO3HAHUS W CaMOIO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMIETEHIUH), UMEIOLIUX YHUBEPCAIbHOE 3HAYEHHUE I PAa3IMYHbIX BUIOB
NeSTEIbHOCTH;

— (dopmupoBaHue 001IeH PYHKIIMOHAIBHOM U €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH, B TOM
YKCIIe YMEHU OOBACHITH U OLIEHUBATD SIBJICHUS OKPYKAIOILIET0 MUPA, UCIIOJIb3YsI 3HAHUS
U ONBIT, MOJTYYEHHbIE TPU U3YYEHUH XMUMHH, MPUMEHSTh UX NPHU pElIeHUU MpoOieM B
IIOBCETHEBHOM KU3HU U TPYAOBOU JEATEIBHOCTH;

— (opMupoBaHuE y 00yHarOUIMXCS TYMAaHUCTUUECKUX OTHOLIEHUN, MTOHUMAHUS LIEHHOCTH
XUMHUYECKUX 3HAHUM 1J1 BBIPaOOTKH 3KOJIOTHYECKH 11€1I€CO00pa3HOro MOBEAECHUS B OBITY
U TPYJIOBOM JEATENbHOCTH B LEJISAX COXPAHEHUS CBOErO 3J0POBbSI M OKPY’KaOIIEH
IIPUPOTHOU CpPELIbI;

— pa3BUTHE MOTUBAIIMU K O0YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYETIOBEYECKUMX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY
BbIOOPY MPOQUIIS U HAPABICHHOCTH JAJIbHENIIETO 00yUYEeHUSI.

Oo111ee yuCio0 YacoB, OTBEAEHHBIX JIJIsl N3YUCHHSI XUMHUU Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHusi, coctaisier 136 yacoB: B 8 kiacce — 68 4yacoB (2 yaca B Heziento), B 9 kiacce

— 68 4yacoB (2 4yaca B HEJIEIO).

COAEPXAHUE OBYUYEHUSA

8 KJIACC

IlepBoHaYaJIbHbIE XUMHYECKHE IOHATUSA

[IpeameT xuMuu. Poiab XMMUH B J)KM3HU YEOBEKa. XMMHUSA B CUCTEME HaykK. Teina u
BeniecTBa. OU3NYECKHE CBOMCTBA BEIIECTB. ATpPErarHoe COCTOsIHHE BemecTB. [lonaTue o
MeTO/[aX Mo3HaHMs B XUMHUHU. YncThie BemecTBa U cMecu. CriocoObl pa3ieiecHus: CMeceil.

ATOMBI M MOJICKYJIbI. XHUMHYECKHE AJeMEHThl. CHUMBOJIBI XMMHUUYECKUX 3JIEMEHTOB.
IIpocTbie U CIOXKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumudeckas QopMyrna. BajaeHTHOCTH aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHocuTelbHas aToMHas Macca. OTHOCHUTEIIbHAS
MOJICKYJIsIpHas Macca. MaccoBast 10JIsl XUMUYECKOT0 3JIEMEHTA B COCIUHEHHH.

KomnuectBo BemectBa. Moss. MossipHas Macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI U
Yyucia CTPYKTYPHBIX €UHUIL BerecTBa. Pacuérsl mo opMynaMm XUMHUYECKUX COSTUHCHUI.

@uU3NYECKME U XUMHUYECKHUE SIBJICHUS. XUMHUYECKas peakius U €€ MpU3HaKU. 3aKOH
COXpAaHEHHUS MacChl BEIIECTB. XHMMHUUYECKHe ypaBHeHUs. Kiaccupukanus XUMHUUYECKUX
peakiuii (coeuHeHUsI, pa3I0KECHHMsI, 3aMeIlIeHHs, OOMEeHa).

Xumuueckuii IKcnepumenm:



3HAKOMCTBO C XUMHUYECKOM MOCYI0H, MpaBUjiaMu paboThl B 1abOpaTOpUu U MpuéMamMu
oOparieHus ¢ 1a00paTopHbIM 000PYA0OBAHUEM, U3YyUEHUE U ONUCAaHKE (PU3UYECKUX CBOICTB
00pa3iioB HEOPraHMYECKUX BEIEeCTB, HaOMoneHe hu3ndeckux (TUIaBlIeHHe BOCKA, TasHUE
JbJa, pacTUpaHHE caxapa B CTyIKe, KUTIEHUE U KOHJEHCALMS BOJIbl) U XUMUYECKHUX (TOpEHUE
CBEYH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KHCIOTOW) SIBICHUH,
HAOJIOZICHUE W OINHUCAHME MPU3HAKOB MPOTEKAHUS XHUMHYECKUX peakluuid (pas3iioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUJIOM Oapus, paszjioKeHHUE THUIAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoJIelCTBUE Kese3a ¢ pacTBopoM coyiu Menu (11), uzydyenue
CIIOCOOOB pa3fielieHUs] CMECE: C MOMOIIbI0 MarHuta, (UILTPOBAHUE, BbITAPUBAHUE,
TUCTWIISLUS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MOBApPEHHOUN COJIM, HAOJIIOJCHUE U
ONKMCAHUE PE3yJIbTATOB MPOBEICHUS ONbITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAaHECHUSI MacChl,
co3JaHue Mojiesiel MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxxHellne npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U TPOCTOE BEIIECTRO.
Haxoxpaenue kuciaopoga B mpupoje, (u3MUEeCKMe U XHMMHUYECKHE CBOMCTBa (peakiuu
ropeausi). Oxcuabl. Ilpumenenue xkuciaopona. CnocoObl TMOTYy4YEHUS KHUCIOpoAa B
nabopatopud U TNpOMBINUIEHHOCTH. KpyroBopor kuciopona B mnpupoge. O30H —
JUIOTPONHAsA MOJU(PUKALINS KHUCIOPOA.

TemnoBoii ekt XUMHUYECKON peakuu, TePMOXUMHUYECKHE YPaBHEHHSI, 3K30- H
SHJOTEPMUYECKUE peakiu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO Y (HeKTa, pa3pyIieHNue 030HOBOTO CIIOSL.

Bonmopon — smemeHT M mpocrtoe BemecTtBo. HaxoxnaeHwe Bomopoaa B INPHUPOJAE,
duznuecKkre U XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TosTydeHust. KHCIIoThI 1 comu.

Monsipabiii 00bEM ra3oB. Pac4éTel N0 XUMHUYECKUM YPaBHEHUSIM.

®usnueckne cBorcTBa BOoAbl. Boma kak pactBopurens. PacTtBopel. HaceimeHnnsie u
HEHACBIIIEHHbIE PacTBOPBI. PacTBOpUMOCTH BemiecTB B Bojae. MaccoBas J0js1 BELIECTBA B
pactBope. XUMHUECKHUE CBOMCTBA BOJIbI. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJE U B )KU3HU
yesnoBeka. KpyroBopoT BoJibl B IpUpoje. 3arpsi3HEHUE MPUPOAHBIX BOJI. OXpaHa U OUYHUCTKA
IIPUPOIHBIX BOJI.

Knaccudukanus neoprannyeckux coenuuenuid. Oxcuanl. Knaccudukainus oxcumos:
cosieoOpasyromniye (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHbIE) M  HECOJIeo0pa3yIolIue.
Homenkmarypa oxcupoB. Pusmueckue U XUMHYECKUE CBOMCTBA OKcuAOB. IlomyueHue
OKCH/IOB.

OcuoBanusi. Knaccudukanuss oCHOBaHUM: IMIENTOYM UM HEPACTBOPUMBIE OCHOBAHMSI.
Howmenkiiarypa ocHoBaHuii. PU3nuecKkue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loyuenue
OCHOBAaHUHU.

Kucnorel. Knaccudukamuss kucnor. Homenknatypa xkucinor. @Dusnyeckue U
XUMHUYECKUE cBourcTBa KucinoT. Pan aktuBHoctu MetraiuioB H. H. bekerosa. [lomyuenue
KHCJIOT.



Conu. Homenknatypa coneil. duznueckue u xumMuueckue cBoictpa coneil. [lomydyenue
COJIEH.

I'eneTnueckas CBsI3b MEXKIY KIIACCAMU HEOPTAHUYECKUX COEIUHEHHI.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OIPENIEJICHUE COAEPKAHUS KHUCIOpOJa B BO3AyXe, IOJIyYEHHUE,
coOupaHue, pacro3HaBaHUE U U3yUEHUE CBOMCTB KUCIOPO/1a, HAOJI0I€HHE B3aUMOICUCTBUS
BEILIECTB C KHUCJIOPOJOM U YCJIOBHSI BOSHUKHOBEHHUS M TpEKpallleHUs] TopeHus (moxkapa),
O03HAaKOMJICHHE ¢ O0pasliaMu OKCHJIOB U OINKMCAaHUE UX CBOWMCTB, MOJyYEHHE, COOMpaHUE,
pacro3HaBaHWE W WM3YYEHHE CBOMCTB BOJOpoOJia (rOpeHue), B3auMOJEHCTBHE BOJOpPOJA C
okcusioM meau (1) (Bo3aMOKHO MCTIOJIB30BaHUE BHICOMATEPHUAIOB), HAOII0IeHHEe 00pa3IoB
BEIIIECTB KOJUYECTBOM | MOJIb, MCCJIEAOBAaHUE OCOOCHHOCTEH pacTBOPEHHUsI BEILECTB C
PAa3JIUYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU JIOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHUE BOJbI C MeTaUIaMU (HATPUEM M KaJibI[UEM)
(BO3MOKHO HCIIOJIb30BAaHUE BUIECOMATEPHUATIOB), UCCIEIOBAaHUE 00Pa3L0B HEOPTraHUUYECKUX
BEILECTB PA3JIUYHBIX KJIACCOB, HAOIO/ICHUE U3MEHEHUSI OKPACKU UHIMKATOPOB B paCTBOpax
KHUCJIOT W IIeJouel, u3ydeHue B3aumojeiictBus okcuaa menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJUIaMH, PEAaKUW HEWTPAIM3ALUU, MOJYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHCHME OJIHOTO METalla JAPYTMM W3 pPacTBOpa COJIM, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe « BaxkHEeHIIne KJIacChl HEOPTraHUYECKUX COCAUHEHUI.

Hepuonnuecknii 3akon u Ilepuoguyeckass cucreMa XMMHUYECKHUX 3JIE€MEHTOB
A.NA. MenneneeBa. Crtpoenne aToMoB. XuMu4Yeckasi CBfI3b. OKHCIUTEJIbHO-
BOCCTAHOBUTE/IbHbIE PEAKINH

[lepBbie TONBITKK KiIaCCU(PUKANMKN XUMHUYECKUX AJIEeMEHTOB. [loHsTHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHBIE U IIEJIOYHO3EMENbHBIE METAJJIbl, TaJIOr€Hbl, UHEPTHBIC
rasbl). DJIIEMEHTHI, KOTOPbIE 00Pa3yroT aM(pOTEPHBIC OKCUIBI U TUAPOKCHUIBI.

[leprnonnueckui 3akoH. llepuommnueckass cucrema xumudeckux sneMeHTtoB [ U.
MenneneeBa. KoporkonepruoaHas u jymmHHONEpHoaHAs ¢hopmbl [lepuonnueckoii CHCTEMbI
xumuueckux sneMeHToB . M. Menneneesa. Ilepuoast u rpynmbl. OU3NYECKUN CMBICI
HOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOa U TPYIIIbI FJIEMEHTA.

Crpoenne artomoB. CoctaB artoMmHbIX snuep. WM3otombl. OnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB TMEpBhIX 20 XMMHUYECKUX 3JeMeHTOB [lepuomnueckoit
cucremsl /. 1. MenneneeBa. XapakTepuCTUKAa XUMUYECKOTO JIEMEHTA IO €T0 MOJIOKEHUIO
B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM  HM3MEHEHUs  paauyca aTOMOB  XHMHUYECKHX  JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYIIaM U IEPUOIaM.

3nauenue Ilepmogmueckoro 3akoHa u IleproaUYECcKOl CHUCTEMBI XHUMHUYECKHX
AJIEMEHTOB JIJIs1 pa3BUTHA HayKu U npakTuku. /1. V1. MenzaeneeB — y4€HbI U rpaXJaHuH.

Xumuueckass  cBa3b.  KoBasieHTHass — (mojsipHass UM HENOJsipHas)  CBA3b.
DJIIEKTPOOTPULIATENBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.



Crenenp oxucieHus. OKUCIUTETBbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouecch
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHUEe 00pa3l0B BEUIECTB METANIOB U HEMETAJIOB, B3aUMOECHCTBIE TMIPOKCUAA
[IUHKA C paCTBOPAMU KHUCJIOT U ILIEJI0YEH, IPOBEIEHUE ONBITOB, WITOCTPUPYIOIIMX TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peaKkuuid  (FrOpeHue,  peakiuu  pas3iokKeHHs,
COCIMHEHMUS).

Mesxcnpeomemmuvie cea3u

Peanuzanuss MeXnpeaMETHbIX CBA3€H MNpU M3yYEeHMM XUMUM B 8 Kiacce
OCYULIECTBIISIETCSL Yepe3 UCIOIb30BaHME KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MNOHSTHUH, SBISIONIMXCS CUCTEMHBIMHU JJIi OTAENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
IUKJIA.

OO1mMe ecTeCTBEHHO-HAY4YHbIE MOHATHSA: HAay4yHbIM (DaKkT, THIOTE3a, TEOpHUs, 3aKOH,
aHaliu3, CHUHTE3, KiacCUpUKaLMs, NEPUOJUYHOCTb, HAOJIIOJEHUE, HKCIIEPUMEHT,
MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®uzuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIWJI, H30TOIIbI,
PaANOAKTUBHOCTh, MOJIEKYJIA, JEKTPUUECKHUI 3aps/l, BEIIECTBO, TEN0, 00BbEM, arperarHoe
COCTOSIHME BEILIECTBA, ra3, ((U3NUYECKUE BEIUUYHUHbI, €AUHULBI U3MEPEHUS, KOCMOC, TIJIaHETHI,
3BE31561, CoHILE.

buonorus: porocunres, apixanue, ouochepa.

I'eorpadusi: armocdepa, rtugpocdepa, MHHEpaNbl, TOPHBIE MOPOABI, IMOJIE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAsI peaKUMs

[lepuonnueckuii 3akoH. Ilepumoguyeckas cucTemMa XHMHUYECKUX djemeHToB J[. H.
MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB XHMMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIUsl, KAIbLUUA U UX COCAUHEHUN B COOTBETCTBUU C
IIOJIOKEHHUEM AJIEMEHTOB B [leprnoanyeckoi cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOWMCTB BELIECTBA OT THUIIA KPUCTALUIMYECKOW PEIIETKH U BUJIA XUMUYECKON
CBSI3H.

Knaccuduxkaiuysa 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMNXCS K PA3JIMYHBIM KJIaCCAM HEOPraHUYECKUX COCIUHEHNN, TEHETUYECKas
CBSI3b HEOPIaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX pPEAKIUN MO Pa3IMYHBIM TpHU3HAKaMm ([0 YHUCIy U
COCTaBy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo HU3MEHEHHIO
CTENEHEeH OKHUCIEHUS XHUMHUYECKHX DJJEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTanu3aropa). IK30- U SHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUUYECKHE YPaBHEHUSI.



[TonsiTue o ckopocTu xumMudeckoi peakiuu. [lorsTue 06 0OpaTUMbIX 1 HEOOPATUMBIX
XUMHMYECKUX peakuusax. [IoHATHE O TOMOreHHBIX U IeTEepPOreHHbIX peakuusax. IloHartue o
karanuse. lloHaTe O XuMHYeCKOM paBHOBeCUU. DAKTOPBI, BIMSIOIIME HAa CKOPOCTH
XUMHMYECKOU PEaKIUU U MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIUHU, DJIEKTPOHHBIN OalaHC OKUCIUTENIbHO-
BOCCTaHOBUTEIBHOU peaKuuu. Cocrasiienue YpPaBHEHUU OKHCJIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUI C UCIIOIB30BaHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus HIEKTPOJUTHUYECKON JUCCOLMALMHU. OJNEKTPOJIUTHI W HEIIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M JUCCOLMALINY BEIIECTB C PA3JIMYHBIMU BUAAMU XUMUYECKON
cBs3u. Ctenenpb aucconuaruu. CHUIbHBIC U ClTa0bIe AIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y cCioBUsl MPOTEKaHUs PEakIMii HOHHOTO 0OMEHa, TIOJIHbIE
U COKpalIéHHbIE MOHHBIE ypaBHEHUs peakimil. CBONCTBAa KUCJIOT, OCHOBAHUW U COJIEH B
CBETE MPEJICTABICHUN 00 AJIEKTPOJIMTHUYECKON auccoruanuu. KauecTBeHHbIE peakiuu Ha
noHbl. [loHsTHE O TUAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METAJJIOB M HEeMeTauioB (rpadura W anmasa), CIOXKHBIX BEHIECTB (XJIOpUJa HaTpus),
HCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW PEAKIMU OT BO3ACHUCTBUS Pa3IMYHBIX
¢dakToOpoB, WCCIENOBAaHHWE DJIEKTPONMPOBOJHOCTH  PACTBOPOB  BEIIECTB, MpoIecca
JMCCOLUAIIMU KUCIIOT, HIEJI0Ueld U cojield (BO3MOXKHO MCIOJIb30BAHUE BUJIEO0 MATEPHUAJIOB),
MIPOBEJICHHUE OMBITOB, WUTFOCTPUPYIONIUX MPU3HAKY MPOTEKAHUS PEaKIMil HIOHHOTO0 OOMeHa
(oOpa3oBaHue Oocajka, BBIJEICHUE Ta3a, 00pa30BaHUE BOJIBI), OMBITOB, HILTIOCTPUPYIOIINX
IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUNA (TOpEHUE, PEaKIUU Pa3jioKEHHUS,
COCAMHEHHUSI), PACNO3HABAHME HEOPTaHMYECKUX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX
pPEaKLNil HA HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4.

Hemera/uibl 4 MX COCAMHEHMS

OO6mrast xapakTepucTuka TraqoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE
creneHn okucienus. CtpoeHne u (GU3NUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XHUMHUYECKHUE CBOICTBA HA MPUMEpPE XJIopa (B3aUMOJICUCTBUE C METaNIaMH, HEMETaJlJIaMH,
miesnioyaMu). XaopoBojopoa. ComsiHas KHUCIOTa, XUMUYECKHE CBOMCTBA, IOJTyYEHHE,
npuMeHeHue. JlelcTBrue XJjiopa M XJOPOBOAOPOJAa HAa OpPraHu3M 4eloBeKa. Baxuenime
XJIOPHUJIBI U UX HAXOXKJICHUE B IIPUPOJIE.

O6mast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHu okuciaeHus. CtpoeHne u Gu3nv4ecKkrue CBOWCTBAa MPOCTHIX BEIIECTB —
KUCIIOpoZa W Cepbl. AJUIOTPOIHBIE MOAUGUKAIIMK KUCIOpPOJa W cepbl. XUMHYECKUE
cBoiicTBa cepbl. CepoBoIOpO, CTpoeHHE, GU3NUECKHE U XUMUYECKHE CBOWCTBA. OKCHUIBI
Cepbl KaK MPeJICTABUTENN KUCIOTHBIX OKCHI0B. CepHas KUCI0Ta, GU3HMUECKIE U XUMUYECKUE
cBoiicTBa (OOlIME Kak MpeACTaBUTENs Kiacca KUCIOT W crnerudpuyeckue). XUMUUYECKUE
peaKkiuu, Jiexalre B OCHOBE MPOMBIIUIEHHOTO CIOc00a MONYy4YeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepaoit kucaothl. Cou cepHOM KMCIIOThI, KAU€CTBEHHAsI peakiivsl Ha CyJbdar-



noH. Haxoxnenue ceppl W €€ COCAMHEHM B TNpUpOAE. XUMHUYECKOE 3arps3HEHHE
OKpY XKaloIllel Cpe/lbl COCIMHEHUSIMU Cephbl (KUCIOTHBIE IO, 3arps3HEHUE BO3JyXa H
BO/I0EMOB), CIIOCOOBI €T0 MPEJOTBPAILICHHUS.

OO6miast xapakTepucTuka 3meMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B Mpupoje, (GU3HMUYECKUEe U
xumMuueckue cpoiictBa. KpyroBopor azora B mpupoge. AMMHAK, €ro (U3MYECKUEe U
XUMHUYECKHUE CBOMCTBA, MoiydyeHue W npumeHeHue. Conu amMMOHMS, MX (PU3WYECKUE U
XUMUYECKHEe CBOMCTBa, MpuMeHeHne. KauecTBeHHas! peakiiyis Ha HOHbI aMMOHUS. A30THas
KHUCJIOTa, €€ MojydeHue, PU3nuecKue U XMMUUECKHUE CBOMCTBA (0OIIME KaK MPEeICTaBUTEIS
KJ1acca KUCIOT U crienuduueckue). Mcnoab30BaHWE HUTPATOB U COJIEN aMMOHHUS B KAUECTBE
MUHEPAIbHBIX YA00peHU. XUMUYECKOE 3arpA3HEHUE OKPYKAIOUIEH Cpeibl COEIUHEHUIMU
a3ota (KHUCJIOTHBIE JOX[IHW, 3arpsA3HeHUE BO3lyxa, NouBbl M BogoémoB). Docdop,
ajuioTponHele Moauduxanuu ¢ocdopa, ¢GuUMYECKHE U XUMHUYECKHE CcBoMcTBa. OKCu
docdopa (V) u pochopnas kucinora, GpU3NYECKUE U XUMHUECKHE CBOMCTBA, MOJIyYEHUE.
Hcnonb3oBanue (ochaTroB B KaueCTBE MUHEPAIBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 371eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapakTEepHbIE  CTENEHW  OKHUCIEHUsA.  YIUIepoJA,  aUIOTPONHbIE  MOAU(DUKALIMH,
pacmnpocTpaHeHHe B TpUpoAe, (PU3MUECKUE W XUMUYECKUE CBOMCTBa. AjcopOius.
KpyroBopot yrinepoga B mpupone. Okcuasl yriepoja, uX (pu3nueckue U XUMHUYECKHE
CBOICTBA, JCHUCTBHUE HA JKUBBIE OPraHU3MBI, MOJIYYEHUE U MPUMEHEHHUE. DKOJIOTMUYECKUE
npo0JieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (IV), rumore3a riao0aTbHOrO MOTEIICHUS
KJIMMAaTa, MapHUKOBBIN 3P eKT. YToMbHAS KACIO0TA U €€ COMU, X (PU3NIECKUE U XUMUUYECKHE
CBOMCTBa, TMOJIydeHHWE U TpuMeHeHue. KauecTBeHHas peakiys Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue kKapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH U CEJILCKOM XO3SICTBE.

IlepBoHauanbHbBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KAaK O COETMHEHMSX YIiIepoaa
(MeTaH, 3TaH, ATUJIEH, AlleTWJIEH, 3TaHOJ, TJIMIEPUH, YKCycHas kuciota). [Ipupoansie
UCTOYHUKHU YTJIEBOJOPOJOB (yToib, MPUPOIHBIA Ta3, HEPTH), MPOAYKTH MX MEPepadOTKU
(OeH3uH), WX poOJib B OBITY M MPOMBINUICHHOCTH. [lOHATHE O OMOJIOTHYECKH BaKHBIX
BEIIECTBAX: JKHUpax, OenKax, yrieBojax — M WX POJIM B KM3HU 4YeloBeKa. MaTrepuaibHOoe
€IMHCTBO OPTraHUYECKUX U HEOPTAHUYECKUX COEAUHEHHUI.

Kpemuuii, ero ¢usmveckue U XMMHUYECKHE CBOMCTBA, IMOJY4YEHUE U TMPUMEHEHHE.
Coenunenusi kpeMuus B mpupojae. O6mue mnpeacraBienus o6 okcune kpemuus (IV) u
KpeMHUeBOM kuciore. CHIMKAThl, WX HCIOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxneiiiie cTpouTeabHble MaTepHaNbl: KepaMuKa, CTEKIIO, IIEMEHT, O€TOH, JKeJIe300€TOH.
[IpoOGnembl 0€30MACHOTO HCIOIB30BAHUSI CTPOUTENIBHBIX MATEPHAIOB B IOBCEIHEBHOMN
AKU3HH.

Xumuyeckuii IKcnepumenm:

u3ydeHue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJITHOM KHCJIOTHI,
NPOBE/ICHUE KA4YEeCTBEHHBIX pEaKUUid Ha XJIOPHUI-UOHBI M HAOIIOJIEHHWE MPU3HAKOB HX
POTEKaHUs, OMbITHI, OTPAKAIOIINE PU3NYECKUE U XUMUYECKHE CBOMCTBA TaJIOTEHOB U UX



COEIMHEHHM (BO3MOXXHO HMCIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMJICHHE C OOpa3Iiamu
XJIOPHUIOB (TaJIOTE€HUIO0B), O3HAKOMIJICHHE C 00pa3liamMu cepbl U €€ COeTMHEHUSAMHU (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEepUaioB), HaOJOJIEHHE Tpoliecca OOYTIMBaHUS caxapa Mo/
JNEUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3y4YEHHUE XHWMHUYECKUX CBOWCTB
pa30aBIEHHON CEpHOM KHUCJIOTHI, MPOBEJECHUE KAYECTBEHHON peakIMu Ha Cyib(paT-uOH U
HaOII0ICHUE TTPU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE ¢ (PU3MUYECKHUMH CBOMCTBAMHM a30Ta,
dochopa u uUx coenuHEHUN (BO3MOXKHO HCIIOJIb30BAHHE BHEOMATEpUANIOB), oOpa3liaMu
a30THBIX U (hocPOopHBIX yA0OpeHUi, moJlydeHue, coOupaHue, pacrno3HaBaHUE U U3yUYCHHE
CBOMCTB aMMHaKa, MPOBEJICHUE KaUeCTBEHHBIX PEAKIIUA Ha MOH aMMOHUS U PocdaT-uoH U
U3y4YCHUE NPU3HAKOB HX IPOTEKAaHMs, B3aUMOJECHUCTBUE KOHLEHTPUPOBAHHOW a30THOM
KHUCJIOTBI ¢ MeJbl0 (BO3MOXKHO HCIIOJIb30BAaHUE BHJACOMATEPHUATIOB), M3YUEHHUE MOJEIEH
KPUCTANIMYECKUX PEIIETOK aliMasza, rpadura, ysiepeHa, 03HaAKOMIICHHE C MPOIIECCOM
a7copOIIU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOIMCTBOM MPOTHUBOTa3a,
noJIydyeHue, coOupaHue, pacrlo3HABaHUE W M3y4YEHUE CBOMCTB YIJIEKUCIOTO Trasa,
MIPOBEICHNE KaUeCTBEHHBIX PEaKIIUi Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHUE TTPU3HAKOB
UX MPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIHUEH CUIMKATHOW MPOMBIILICHHOCTH, PELICHUE
SKCIIEPUMEHTAIIBHBIX 33]1a4 M0 TeMe « BaxkHele HeMeTaulbl U UX COEUHECHUSD).

MeTtajuibl 1 X COETUHEHUS

OO6masi xapakTepUCTHUKAa XMMHUYECKHUX HJIEMEHTOB — METAJJIOB HAa OCHOBAHUM UX
nonoxxeuuss B llepnognueckoit cucreme xumuueckux anemeHtoB [[. M. MenneneeBa u
ctpoeHusi aroMoB. CTpoeHHE MeTauioB. MeTauinueckas CBS3b U METalUTMYecKas
KpUCTAJUIMYECKask PEHIETKA. DIEKTPOXUMUUECKUN Pl HANIpsKEHU MeTalnoB. duznueckue
U XUMHYECKHE CBOMCTBa MeTayioB. OOmmue crnocoObl momydeHus mMetamioB. [loHsThe o
KOPPO3HH METAJNIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT KOppo3uu. CriiaBel (CTalb, YyTr'yH,
JTIOPATIOMUHUM, OPOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIIIUIEHHOCTH.

[llenounbie MeTaILIBL: OJIOKEHUE B [leproanueckon CHCTEME XUMUYECKUX JJIEMEHTOB
J. . MeHnneneeBa, CTpO€HHME HX arOMOB, HAaXOXJeHUE B Ipupone. dPusnmyeckue u
XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUAbl U THAPOKCUIBI HATPUS U
kanus. [[pumeHeHre menoYHbIX METAJIOB U UX COEMHEHUM.

[IlenoyHo3eMeNbHBIE METAJJIBI MarHUM M KaJbIU: MoJjiokeHue B llepumognueckoit
cucreMe xuMndeckux 3iueMeHToB 1. . MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0XJCHHUE B
npupone. dusznueckue M XUMHUUYECKHE CBOMCTBA MarHus M Kajuplusa. BaxnHenmue
COCNMHEHMS Kalblusg (OKCHH, TUAPOKCHA, coiu). JKECTKOCTh BOJBI U CIOCOOBI €€
YCTpaHEHUs.

Amomunuii: nonoxenue B [lepuoanueckoil cucreMe Xxumudeckux asnemeHToB . U.
MeHnneneeBa, CTpOEHUE aTOMa, HaxoxkaAeHUE B npupone. Pu3nyeckne U XUMUUYECKHE
CBOICTBa aMtOMUHUSA. AM(OTEpPHBIE CBOMCTBA OKCHIA U TUAPOKCH]Ia aTFOMUHHUS.

Keneszo: nonmoxenune B Ilepuogmueckoil cucteMe XuMuyeckux saeMeHtoB J[. W.
MeHnpneneeBa, CTpOCHUE aTOMa, HaxoXkAeHUE B npupone. Pu3Myeckrne U XUMUYECKHE



cBoiicTBa xene3a. Okcuapl, ruapokcuabl U conu sxeneza (II) m xeneza (III), ux cocras,
CBOMCTBA U MOJIyYEHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C 00pa3laMu METAJJIOB M CIUIaBOB, UX (U3MUYECKHUMH CBOWCTBaMH,
U3y4YeHHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIOIB30BAHKIE BUIEOMATEPHAIIOB),
O0COOEHHOCTE B3aMMOJEHUCTBUS OKCHAA Kbl W HaTpusi C BOJOM (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HCCIEAOBAHHE CBOMCTB >KECTKOW BOJIbI, IIpoliecca
TOpEHUs KeJe3a B KUCIopoe (BO3MOXKHO HCIOJIb30BAHUE BUAEOMATEPUAJIOB), MPU3HAKOB
IPOTEKAHMS KAYECTBEHHBIX PEAKIIUA Ha HOHBI: MAarHUsl, KAJIBLIUS, ATFOMUHHUS, IUHKA, KeJe3a
(IT) u xxeneza (III), menu (1), HabmroeHKE U ONMKMCAHUE MPOLIECCOB OKPAIIMBAHMS TIJIaAMEHU
MOHAMHM HATpUsA, Kalusg W Kajablus (BO3MOXHO WCIOJb30BaHUE BUIEOMATEPHUAIIOB),
uccienoBanue am@OTEPHbIX CBONCTB THUAPOKCHIA ATIOMUHUS W TUAPOKCHIA IIMHKA,
pelIeHnEe dKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHeNme MEeTaIIbl U UX COSIUHEHUS.

XHMMHUS M OKpY’KaloLIasi cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HHU 4YeloBeKa. besomacHoe
UCII0JIb30BAaHUE BEIIECTB U XUMUYECKHUX peakinil B ObITy. [lepBas momous npyu XuMUYECKUX
0’KOTax M OTPABJICHUSAX.

XUMHYECKOE 3arpsi3HEHHE OKpyXKarowmel cpenpl (MpedenbHas — J1OmycTHMast
KOHIIEHTpanus BemiecTs, gaiee — [[JIK). Poib XxumMuu B penieHnn 3K0JI0rM4eCKUx mpooIieMm.

Xumuueckuit IKCnepumenm:

u3yyeHue oO0pasloB MaTepHaloB (CTEKIO, CIUIaBbl METAJJIOB, IOJMMEPHbIE
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanmszannst MeXnpeaMETHBIX CBA3€M NpU  HM3y4YeHMM XUMHA B 9  Kiacce
OCYLIECTBIISIETCSL YEPE3 UCIOIb30BAHNE KaK OOIIHNX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
NOHATHM, SBIAIOIIMXCS CUCTEMHBIMU Ul OTHAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO
UKJIA.

OO11ue ecTecTBEHHO-HAyUHbIE MOHATHS: HAay4dHbIM (hakT, runoresa, 3aKOH, TEOPHs,
aHallu3, CHHTE3, KIacCU(pUKalusi, NEepPUOJUYHOCTh, HAOJIIOJEHUE, OSKCIIEPUMEHT,
MOJICIMPOBaHUE, H3MEPEHUE, MOJIeb, SBIECHUE, NapHUKOBBIA A(PQPEKT, TEXHOIOIHs,
MaTepUaJIbI.

®usuka: Marepus, aToM, JJIEKTPOH, INPOTOH, HEUTPOH, WOH, HYKIWZ, H3O0TOIbI,
PaaMOaKTUBHOCTh, MOJIEKYJIa, JJIEKTPUYECKUWA 3apsA/l, NPOBOJHHMKH, MOTYIPOBOIHHKH,
JIURJIEKTPUKHU, OTOIJIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOsITHUE BEILECTBa, ras,
pacTBOp, PaCTBOPUMOCTb, KPUCTAIIMYECKAs PEHIETKA, CIUIaBbl, (PU3NYECKHUE BEIUYUHBI,
€IUHULIBI U3MEPEHNUS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dortocunres, apixanue, Ouocdepa, sKocucTremMa, MUHEpaJIbHbIE YI00peHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE MOPOJbI, TOJE3HBIC
MCKOIIA€MBbI€E, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHSI MPOTPaMMBI OCHOBHOTO OOIETo 00pa3oBaHUS
JOCTUTAIOTCS B XOJ€ OOyYeHHS XWMHH B E€IWHCTBE Y4YeOHOW ¥ BOCHHUTATEIHHON
NEATEIbHOCTH B COOTBETCTBUM C TPAAUIUOHHBIMU POCCHUCKHUMH COLUHMOKYJBTYPHBIMUA M
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHITHIMU B OOIIECTBE MpPaBWIAMU U HOPMaMU
MOBEICHUSI M CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATU3AINT
00yJaroIMXcs.

JIM9HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIUN U PACIIMPEHUE OIbITA JEATEIIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJEIUIO, TIOHUMAaHUS 3HAYCHHS] XMMHUUYECKON HAYKU B JKU3HU COBPEMEHHOTO
o0111ecTBa, CIOCOOHOCTH BJIAETh JOCTOBEPHOU MH(MOPMAIEH O MEePEOBBIX TOCTUKEHUIX
Y OTKPBITUSAX MUPOBOM M OTEUECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUSAX
00 ycTpoicTBe MUpa B OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABIICHNS] O COLMAIBHBIX HOPMax M MpaBUIaX MEKIWYHOCTHBIX OTHOLIEHUW B
KOJUICKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Yy4eOHO-
UCCIIEIOBATENILCKOM, TBOPUECKOM MW JAPYrMX BHUAAX JESITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEILHOCTH MPH BHIMOJHEHUHM y4e€OHBIX, MO3HABATEIbHBIX
3a/1a4, BBIMOJHEHUM XHUMHYECKUX OKCIEPUMEHTOB, CO3JIaHUM Y4YE€OHBIX ITPOCKTOB,
CTpEMJICHHS K B3aUMONOHMMAHMIO W B3aUMOIIOMOIIM B TIpollecce ITOM yueOHOM
NeATEeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHUE M MOCTYIKU CBOMX TOBAPHUILEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCECTBUM MOCTYIKOB,;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE U XHUMHYECKOM PpEeaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIINE OCHOBY IS
NOHUMAHMSI CYIIHOCTM HAy4YHOW KapTUHBI MUpa, TMPEJICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3AMMOCBA3SX UEJIOBEKa C MPUPOJHOU Cpeloi, O
POJIM XUMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HAaBaTEJbHbIC MOTHUBBI, HAIMPABJICHHbIC HA TMOJYYEHHUE HOBBIX 3HAHHUUI MO XUMUU,
HEOOXOoIUMbIEe JisI OOBSICHEHUS HAOIOJA€MbIX MPOIIECCOB M SIBIICHU, MO3HABATEILHOM,
MH(MOPMAIIMOHHON U YUTATENIbCKON KYJbTYpPhl, B TOM YHUCJIE HaBBIKOB CAMOCTOSITEILHOMN
paboThl C y4eOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATypOu, JOCTYHMHBIMU TEXHUYECKUMU
cpencTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTHIA,



UHTEpEC K OOYUYEHHIO U TMO3HAHUIO, TI0003HATEIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOM M UCCIENOBATEIbCKONU JESITENIbHOCTH, K OCO3HAHHOMY
BbIOOPY HANpPaBIEHHOCTH U YPOBHS O0y4EHHUS B JlajbHEUIIEM;

4) popMuUpPOBaHUS KYJbTYPbI 3I0POBbSI:

OCO3HAaHHE LEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3I0pPOBBIO,
YCTaHOBKM Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEJICTBUNA U HEMPUATHE BPEIHBIX
NpUBBIUEK (YIIOTPEOJIEHUS aTKOT 0, HAPKOTUKOB, KypEeHHsI), HEOOXOJIUMOCTH COOJIIO/ICHUS
npaBuil 0€30MACHOCTU MPU OOpaAlEeHUH ¢ XMMHYECKUMHU BEUIECTBAMU B OBITY U pealbHON
KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY U3yUEHHUIO TpodeccHil u Tpy1a pa3inyHOro poja, yBaxKeHue
K TPyAy U pe3yibTaraMm TPYAOBOW JEATEIbHOCTH, B TOM YHKCJIE HA OCHOBE MPUMEHEHHMS
OpEeIMETHBIX 3HAHMM 1O XWMHH, OCO3HAHHBIA BBIOOP MHIMBUAYaIbHOM TpPACKTOPUHU
OPOJOJKEHHUS 00pa30BaHMs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMUH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHON MPOPECCUOHAIBHON €SI TEIbHOCTH
U pa3BUTUS HEOOXOAMMBIX YMEHHM, TOTOBHOCTh aJaNTHPOBATHCS B MPOQPECCHOHAIBHON
cpene;

6) IK0JIOTMYeCKOT0 BOCITUTAHMS:

AKOJIOTMYECKU LEIECO00pPa3HOE OTHOIICHHE K IMPUPOJIe KaK HCTOYHUKY >KU3HHU Ha
3emiie, OCHOBE €€ CyIECTBOBAHMS, TOHMMAaHNUE IEHHOCTH 3JJOPOBOTO U O€30MacHOro 00pasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3MUECKOMY H MCHUXUYECKOMY
3/I0pPOBBIO, OCO3HAHME LIEHHOCTU COOJIIOICHUS TIPaBUII O€30MMaCHOTO MOBEICHUS IpU paboTe
C BELIECTBAMHU, & TAKXKE B CUTYyaLUSIX, YTPOKAIOIIMX 310POBbIO U )KU3HHU JIOEH;

CIOCOOHOCTH MPHUMEHSTh 3HAHMS, MOJyYaeMble IPU U3YUEHUH XUMHH, JUUIS PEIICHUS
3a7a4, CBS3aHHBIX C OKPYXXalolle NPUPOJHOM CpedoM, sl NOBBIIICHHS YPOBHS
HKOJIOTUYECKOM KyJIbTYphl, OCO3HAHUs TTI00ATHHOIO XapaKkTepa IKOJIOTUYECKUX pobiieM U
OyTe UX pElIEHUs MOCPEICTBOM METOJOB XMMHH, 3KOJOTMYECKOIO MBIIUIEHUS, YMEHUS
PYKOBOJICTBOBATHCSI M B ITI03HABATEILHON, KOMMYHUKATUBHOW U COLMAJIBHOM ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHBI

B cocrtaBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC I (DOPMHUPOBAHUS
MHPOBO33pEHHUST OOIeHayYHbIC TOHATHS (3aKOH, TEOpHs, IPHUHIIUI, TUMOTe3a, (aKT,
CHUCTEMa, IPOIECC, DKCICPUMEHT M APYroe.), KOTOPbI€ HCIOJB3YIOTCS B €CTECTBEHHO-
HAay4YHBIX YYeOHBIX IIpeAMETax M TO3BOJSIOT Ha OCHOBE 3HAHMM M3 ITUX MPEIMETOB
dbopMupoOBaTh MPEACTaBICHHUE O IEJIIOCTHONM HAyYHOW KapTHHE MHpA, M YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYJISTUBHBIC), KOTOPHIE
obecnieunBalOT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOATEIIBHOMY IUIAHUPOBAHUIO U
OCYIIIECTBJICHUIO YUeOHOM AeATETLHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHbIE YUeOHbIe 1eHCTBUSA

ba3oBble Jjornyeckue JaeiicTBUA:



YMEHHUSl HUCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIIUICHHUS] MPU OCBOCHUM 3HAHMIL:
pPacKpbIBaTh CMBICT XWMHUYECKUX TMOHATUN (BBIICTATh MX XapaKTepHble MPHU3HAKHU,
yCTaHABJIMBAaTh B3aUMOCBS3b C JAPYIMMH TIOHSATHSIMH), HCIIOJIb30BaTh TOHATUSA IS
OOBSCHEHHS] OTHENbHBIX (AKTOB M SBJICHUM, BbHIOMpaTh OCHOBAaHUS U KPUTEPUM ISt
KJIaccu(UKAIMU XMMUYECKUX BEIIECTB U XUMUYECKUX PeaKlUid, yCTaHaBIMBATh MPUYHMHHO-
CJIEICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3yU€HHUS, CTPOUTH JIOTHYECKUE DPACCYXKICHUS
(MHIyKTUBHBIC, ICTyKTUBHBIC, TIO aHAJIOTHH ), IeTIaTh BHIBOBI U 3aKITIOUYCHMS,

YMEHHE TPUMEHSTH B MIPOLIECCE MMO3HAHUS MOHATHUS (MPEAMETHBIE U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEINIU, UCTIOIb3yeMble B XUMHUH, TPE0OPa30BHIBATH MIUPOKO
NpUMEHSEMbIE B XWUMHUU MOJCIbHBIC TPEACTABICHUS — XHUMHUYECKHA 3HAK (CHMBOJ
AIIEMEHTa), XUMHUYecKas (opMylia ¥ ypaBHEHHWE XWMHUYECKOW DPEAKIMH — TMPH PEIICHUH
y4eOHO-TI03HABATEIbHBIX 33714, C YYETOM STHUX MOJEIBHBIX MPEACTABICHUIN BBISBIATH U
XapaKTepU30BaTh CyIIECTBEHHBIE TIPU3HAKU N3YIa€MbIX O0BEKTOB — XUMUYECKHIX BEIIECTB U
XUMHUYECKUX PEAKIINiA, BBISIBISATH OOIIHE 3aKOHOMEPHOCTH, MPUIUHHO-CIICICTBEHHBIE CBSI3H
Y IPOTHBOPEYHNS B U3YUa€MBIX MPOLIECCaX U SBICHUIX.

Ba3oBble uccienoBarenbckue AelicTBUS:

YMEHHE HCTOIh30BaTh MOCTABICHHBIE BOMIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a
TaKk)K€ B KA4eCTBE OCHOBHI JJisi ()OPMUPOBAHUSA THIOTE3Bl MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKICHUN;

NPUOOPETEHNE OMBITA MO IAHUPOBAHUIO, OPTaHU3ALMU U TTPOBEACHUIO YICHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOA0M MPOIIECcCa, CAMOCTOSITEIFHO MTPOrHO3UPOBATh
€ro pesynbTar, (GopMmynupoBaTh 0000OIIEHHS U BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
OTIbITA, UCCIIEIOBAHUS, COCTABIIATh OTUYET O MPOJIEIaHHOM padoTe.

Padora ¢ nungopmanueii:

yMEHHE BBIOMpaTh, aHATM3UPOBATH M MHTEPIPETUPOBATH HMH(POPMAIMIO Pa3THUYHBIX
BUJIOB U (POPM TMIpEeACTaBICHUS, MTOIYyIaeMY0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJIIpHAs
AuTepaTypa XUMHUYECKOIO COJEpKaHUs, CIpaBOuYHble mocobus, pecypcbl WHTepHera),
KPUTHYECKU OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NPUMEHSAThH Pa3IN4HbIe METO/IbI U 3aIIPOCHI IIPHU MOKUCKE U 0TOOpE HHPOPpMAIIH
Y COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJIS BEITIOJHEHUS YU€OHBIX U MO3HABATEIHHBIX
3aja4  ONpeNeiEHHOro THMa, MNPUOOpeTeHHe OmnblTa B 00JaCTH  HCIOJIb30BAHUSA
UH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJQJCHUE KYyJIbTYPOM aKTHBHOTO
UCIIOJIb30BAHUS PA3IUYHBIX MTOMCKOBBIX CUCTEM, CAMOCTOSATEILHO BEIOMPATH ONTUMATIBHYIO
dbopMy mpencraBieHus HHOOPMAIIUU U WUTIOCTPUPOBATH PEIIaeMble 3a/1a4u HECIOKHBIMU
CXeMaMH, luarpaMmmamu, IpyrumMu popmamu rpa@uku U uX KOMOMHAIUSIMUY;

yYMEHHUE UCIOJIb30BaTh U aHAJIU3UPOBATh B IpoOIlecCe YUYeOHOW M MCClIeI0BATEIbCKON
NEeSATEIbHOCTH HMHQOPMAIMI0O O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBa M
TpaHCIIOPTa Ha COCTOSIHUE OKPY>KaOIIEeH MPUPOTHOUN CpeIbl.

KoMmyHukaTHBHBIE YHUBepcaJibHbIEe YueOHbIe 1elicTBUS:



YMEHHs 3aJlaBaTh BOIPOCHI (B XOn€ auajora M (WiaM) AMCKYCCHH) IO CYLIECTBY
oOcyxJaeMoi TeMbl, (OPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCHUTEIBHO BBIITOJIHEHUS
IIPEIIIOKEHHOW 3a/1a4u;

YMEHUS MPEACTABIATh IOJYYEHHBIE pEe3yJbTaThl IO3HABATEIBHOW JEATEIBHOCTH B
YCTHBIX M IIHCBMEHHBIX TEKCTaxX; JeJaTb IPE3CHTALMI0 PpPEe3YyJbTaTOB BBINOJIHEHUS
XUMHUYECKOTO OKCIIEPUMEHTA (JJaOOpaTOPHOIO OIBITA, JIAOOpaTOpHOW paboThl 1O
UCCJIEJOBAaHUIO CBOWCTB BELIECTB, Y4EOHOT0 IIPOEKTA);

YMEHUS Y4EOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHON
U HCCIE0BATENbCKON JEATEIbHOCTH IMPU PEIICHUH BO3HMUKAIOLIMX MPOOJEeM Ha OCHOBE
yuy€Tra OOIMX HMHTEPECOB U COIJIACOBAaHUA MO3ULUNA (0OCYX IACHHUS, OOMEH MHEHUSIMH,
«MO3TOBbIE HITYPMbI», KOOPAUHAIMS COBMECTHBIX ACHCTBUM, ONpE/IEIEHUE KPUTEPUEB T10
OLICHKE KaueCTBAa BBIIIOJIHEHHOW paObOThI U IpyTHUE).

PeryisiTuBHbIe YHMBepcaibHbIe YUeOHbIe 1elCTBUA:

YMEHUE  CaMOCTOSATENIbHO  ONpENEeNsATh LENH  JIeATEIIbHOCTH, IUIAaHUPOBATh,
OCYLIECTBJISITh, KOHTPOJHMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NesATEeNbHOCTh, BbIOMpaTh HaubOojee >3PQPEeKTUBHBIE CHOCOOBI pEIICHHs] Y4YEOHBIX U
MO3HABATEJIbHBIX 33/]a4, CAMOCTOSITEIbHO COCTABIISITh WIIM KOPPEKTHUPOBATH MPEI0KEHHBIN
QITOPUTM JIEUCTBHM MPU BBINOJHEHUU 3aJJaHUi C y4ETOM NOJYyYEHHs] HOBBIX 3HAHUM 00
M3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIUSIX, OIIEHUBATh COOTBETCTBHE MOIYyUYEHHOTO
pe3ynbTaTa 3asBICHHOW II€JIM, YMEHHE HCIOJIb30BATh W aHAJIU3UPOBATh KOHTEKCTHI,
[IpeJIaraeMbl€ B YCJIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pPE3yJIbTATOB IO OCBOCHHMIO O0S3aTEIBHOIO COJEpXkKaHUS,
YCTAHOBJICHHOTO JTaHHOW (enepasbHON pabodeil mporpaMMoi, BBIICISIOT: OCBOCHHBIC
0oOyJaronMMuUCsl HAay4YHbIC 3HAHHS, YMEHUS U CIOCOOBI ACHCTBUH, crerubuyecKue s
IpPEeIMETHONU 001acTh «XUMUS», BUJBI JACSITEIHHOCTH O MOJYYECHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAlUU, TPEeoOPA30BAHUI0O U TMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTYyalUsIX.

K xoniy oOyuenus B 8 kjacce nmpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:
e pacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYJa, XUMHUYECKUM
AJIEMEHT, TIPOCTOE BEIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOIHASI U HEOAHOPOJIHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAsI aTOMHAas M MOJIEKYJIIpHAas Macca, KOJWYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsA Macca, MaccoBasi J10J1s1 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIN
00BEM, OKCHUJ, KHCIIOTa, OCHOBAaHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHHUS,
XUMHUYECKash peakius, KiaccuuKalus peakluii: peakiuud COSAUHEHUs, peaKluu
Pa3NOKEeHUs], peaKIMy 3aMelIeHUs, Peakiui OOMEHa, 9K30- U SHAOTEPMUUYECKHUE PEAKIIHH,
TeII0BOM A((EKT peakinu, SAIpo aToma, JIEKTPOHHBIA CIOW aToMa, aTOMHasi OpOUTalb,
paguyc aToma, XUMHUYECKasl CBS3b, MOJIIPHAS U HEMOJSpPHAs KOBAJEHTHAsl CBS3b, MOHHAsS



CBSI3b, MOH, KATUOH, aHUOH, paCTBOP, MacCOBast A0JIs BELIECTBA (ITPOIIEHTHAs KOHLIEHTPAIIHS )
B PacTBOpE;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHUMHUYECKUX NOHSATUM W MPUMEHSTH 3TH
NOHATHS TIPU ONMCAHUU BEILIECTB U UX MPEBPALICHUN;

e HCIIOJIH30BATh XUMUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBIEHUs (DOPMYJI BEIIECTB U ypaBHEHU N
XUMHYECKUX PEAKLIN;

e ONpEJENsATh BAJICHTHOCTh ATOMOB JJEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTEICHb
OKHCJICHHSI DJIEMEHTOB B OWHApHBIX COCAUMHEHMSIX, TMPUHAMICKHOCTh BEIIECTB K
OnpeIeIEHHOMY KJIacCy COeIMHEHUM mo (opmyJsiaMm, BUJl XUMUYECKON CBSA3U (KOBaJECHTHAsI
Y MOHHAs) B HEOPTraHWYECKUX COCTUHCHUSX;

e packpeiBaTh cmbica llepuoamueckoro 3akona [[. M. MenneneeBa: HEMOHCTPUPOBATH
MOHUMAaHHE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUUYECKHUX OJJIEMEHTOB OT UX
nosioxkenus B [lepuoauueckoit cucreme, 3aKOHOB COXPaHEHUSI MACChI BEILIECTB, TOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTajpo;

e OMNHUCHIBATL U XapakTepuszoBaTh Tabmuunyo ¢opmy Ilepuoguueckoil cucTeMbI
XUMUYECKUX DJJIEMEHTOB: pa3jauyaTh TMOHATHS «IMJaBHasg mnoarpynna (A-rpymnma)y u
«noboynas mnoarpynmna (b-rpynma)», wManabie U OOJIbIIME MEPUOABI, COOTHOCHUTHh
0o003HaueHus, KoTopeie uMmeroTcss B Tabmuie «llepuonuueckas cucremMa XHUMHUYECKUX
anementoB /. M. MenneneeBa» € 4YHMCIOBBIMM XapaKTEPUCTUKAMM CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsl AApa, 00Iee YUCIIO FIEKTPOHOB U paCIpeieieHue
UX TI0 3JICKTPOHHBIM CJIOSIM);

o KJIACCHU(PUITMPOBATh XUMUUYECKHUE DJIEMEHTHI, HCOPTAHUUYECKHE BEIIECTBA, XUMUUYECKUE
peakim (10 YUCITY U COCTABY YUACTBYIOIINX B PEAKIIMH BEIIECTB, IO TETIIOBOMY 3P HEKTY);
e XapakTepHu30BaTh (OMUCHIBaTH) OOIIME XWMHUYECKHUE CBOWCTBA BEIIECTB PAa3TUYHBIX
KJIaCCOB,  MOATBEpXJas  ONUCAaHWE  MPUMEPAMU  MOJEKYJSAPHBIX  YpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;

e IMPOTHO3UPOBATH CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX KAau€CTBEHHOrO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX MTPEBPAIICHUIN B PA3JIMUHbBIX YCIOBHSIX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M MOJISIPHYIO MAacChl BELIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOTO JJIEMEHTa M0 (opMyJie COEIUHEHHUs, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEAKIIUY;

e TMPUMEHSATH OCHOBHBIE OIEPALMH MBICIUTENBHON JEATEIbHOCTH — aHalIu3 M CHUHTE3,
cpaBHEHHUE, O0O0O0OIIeHHe, CHCTeMaTH3allMi0, KIACCU(PUKALINIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUII M3YYECHHUS CBOMCTB BEIIECTB M XUMHUUYECKHUX PEaKIUM,
€CTECTBEHHO-HAYYHBbIE METOJIbl MO3HAHUS — HAOJIOJEHUE, W3MEPEHHE, MOJECIHPOBAHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIHN );

e CJEAOBATh TNPABWJIAM TOJB30BAHUS XUMHYECKOM Tocyqoil U j1abopaTOpHBIM
o0opyIoBaHMEM, a Tak)Ke MpaBWiaM OOpallleHHUs C BEIIeCTBAMH B COOTBETCTBHH C
UHCTPYKIUSIMU 110 BBITIOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB MO MOJYYECHUIO U
coOMpaHuIo ra3000pa3HbIX BELIECTB (BOIOPOA U KUCIOPO/a), IPUTOTOBICHUIO pACTBOPOB C



ONpPENEIIEHHON MacCOBOM JI0J€M PAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh M IPOBOJIHTH
XUMHYECKUE HKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB LIEIOUEH U KUCIIOT C HOMOILBIO
WHJUKATOPOB (J1akMyc, peHon(pTaIenH, METUIOPAHXK U IPYTHE).

K xoHniry o0yuenus B 9 kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JTOHKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:
e pAacCKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX IOHSATHI: XMUMHUYECKHU DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKasl peaKiys, XUMUUECKasi CBA3b,
TEIJIOBOM 3(PQPexT peakuuu, MoJjb, MOJSPHbIA OOBEM, pPaCTBOp, BIEKTPOJUTHI,
HEDJIEKTPOJUTHI,  ANEKTPOJUTUYECKAs  JIUCCOIMAIUsl, pPEaKUUh HOHHOrO  OOMEHa,
KaTanu3aTtop, XHWMHYECKOE paBHOBeCHE, O0OpaTUMble W HEOOpaTHMbIE peakluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEb, OKUCIIEHUE U
BOCCTaHOBJICHHE, AJUIOTPONUs, aMPOTEPHOCTb, XUMUYECKasl CBS3b (KOBaJEHTHAas, NOHHAs,
METa/NINYecKasi), KpUCTAJUIMYECKas peueTka, KOppO3Usi METAJIOB, CIUIaBbl, CKOPOCTh
XUMHYECKOU peaklnH, npeaeapbHo aonycrumas konnentpauus [1JIK Bemecrna;
e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHATUA M NPHUMEHSTh 3TH
MIOHATHS TIPU ONMMCAHUU BEILIECTB U UX MPEBPaIICHUN’;
e HCIOJIb30BAaTh XUMUYECKYIO0 CUMBOJIMKY JIJIsl COCTABIEHUS (DOPMYJI BEIIECTB U YPABHEHU I
XUMHYECKUX PEaKIIUK;
e ONPENENATh BAJICHTHOCTh U CTENIEHb OKUCIIEHHSI XUMUYECKUX AJIEMEHTOB B COEAMHEHUSAX
Pa3IMYHOr0 COCTaBa, NPUHAIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHH 110
dopmynam, BHJ XUMHYECKOW CBSI3M (KOBaJICHTHAs, WOHHAs, MeETa/NIMyeckas) B
HEOPTaHUYECKUX COCAMHEHMSX, 3apsj MOHA MO XUMHUYECKON (opMylie, XapaKkTep Cpe/sl B
BOJHBIX pAacTBOpax HEOPraHWYECKUX COEAMHEHHUH, THUIl KPUCTAIMYECKON pEETKU
KOHKPETHOI'O BEILIECTBA;
e packpsiBaTh cMmbich llepuoanueckoro 3akoHa /. . MenaeneeBa u 1eMOHCTPUPOBATH €TI0
NMOHMMAaHUE: OMKCHIBATh U XapaKTepu30BaTh Tabimunyto ¢opmy [lepuogndeckoit cucrembl
XUMUYECKUX DJJIEMEHTOB: pa3jauyaTh IMOHATUS «IMWaBHasg mnoarpynna (A-rpymnma)» u
«nobouyHas mnoarpynmna (b-rpynma)», wManaeie W OOJIbIIME MEPUOABI, COOTHOCHUTH
0003HAUYEHUsI, KOTOpbIE HUMEIOTCS B MEPUOJUYECKOM TabnMie, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOEHHUSI aTOMOB XUMHUECKHX 3JIEMEHTOB (COCTaB U 3apsj sipa, oluiee
YHUCJIO BJEKTPOHOB M paclpefeleHHe WX MO0 DJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMICTB 3JIEMEHTOB U UX COCIMHEHHI B MpeleNiax MaJlbIX
NIEPUOOB U IIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX ATOMOB;
e KJIACCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA, XUMUUYECKUE
peakiuu (10 YUCITy U COCTaBy YYaCTBYIOUIUX B PEAKIIMU BEIECTB, M0 TEII0BOMY 3D (DEKTY,
10 U3MEHEHUIO CTETICHEN OKUCICHHUS XUMUYECKUX JIEMEHTOB);
e XapaKTEPHU30BaTh (OMUCHIBATH) OOIIME U CHIEIU(PUIECKUE XUMUYECKUE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOATBEPKAAsl OINUCAHHE IMPUMEPAMH MOJIEKYJSPHBIX M HOHHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINIA;



e COCTaBJIATh YPAaBHECHHS DJIEKTPOIUTHYCCKON JHUCCOLMAIIMN KHUCJIOT, IIEJIoYed M COoJeH,
MOJIHBIE W COKpalIéHHbIE YpaBHEHHUS pPEaKIUi HOHHOTO OOMEHAa, YpaBHEHHUS PEaKIIHii,
MOATBEPKAAIONIUX CYIIECTBOBAHUE N€HETHYECKON CBS3M MEXKIY BEIIECTBAMH Pa3JIMUHBIX
KJIaCCOB;

e pACKpBIBaTh CYIIHOCTh OKHCJIUTEIbLHO-BOCCTAHOBUTEIBHBIX PEAKIHMK IMOCPEACTBOM
COCTaBJICHHMSI DJICKTPOHHOTO OalaHca 3TUX PeaKInid;

e IMPOTHO3WPOBATH CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS, BO3MOXKHOCTH
IPOTEKaHUS XMMHUYECKUX MMPEBPAICHUI B Pa3IMYHBIX YCIOBUIX;

e BBIUUCIATH OTHOCUTEJIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JOJIF0 XMMHUYECKOr0 3JIeMEHTa 1Mo (opMysie COeIMHEHHUs, MAaCCOBYIO JOJIFO BEIIECTBAa B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKITUH;

e cOONIONaTh TMpaBWiIa TOJIB30BAaHUS  XUMHYECKOM TMOCYyAoM U J1abOpaTOPHBIM
o0opysoBaHMEM, a TakXe MpaBuiaa oOOpalleHus C BEIIECTBAMH B COOTBETCTBUHM C
WHCTPYKIIUSIMU 110 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO TIOJYYCHHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (aAMMHUAKa U YIIEKUCIOTO ra3a);

e MPOBOJUTH PEAKIIUU, MOJTBEPKJAIOIIUE KAUECTBEHHBIM COCTAB PA3JIUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMUI-, HOAK -, KapOoHaT-, Pocdar-, CUIUKaT-,
cynbdar-, THUAPOKCHI-WOHBI, KATHOHBI AaMMOHHUS ¢ WOHBI M3YYCHHBIX METAJUIOB,
MIPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOPAX HEOPraHUUYECKUX BEILIECTB;

e MPUMEHSTH OCHOBHBIE OIEpPAlMM MBICIUTEIBHON JEATeIbHOCTH — aHaldu3 M CHUHTE3,
CpaBHEHHUE, 0000IIEHNE, CHCTEeMATH3AINIO, BBISIBJICHUE PUINHHO-CIIC/ICTBEHHBIX CBI3CH —
JUIS. U3yYEHUsI CBOMCTB BEILIECTB M XMMUUYECKUX PEAKIUU, €CTECTBEHHO-HAYUYHbIE METOMbI
NO3HAHUS — HAOIIOJICHHE, H3MEPEHUE, MOJICIIMPOBAHME, SKCICPUMEHT (peallbHBIA |
MBICIICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHHUE

HauMeHoBaHHe KoanuecTBO 4acosB
Ne a3/e/10B H TeM K T DJleKTpOHHBbIE (HU(POBLIE)
HT bHbI KTHYEeCKH
n/m P Bcero oHTpO.I ¢ pa eckne o0pa3oBaTejbHbIE pecypchl
NporpamMmmal padoThI padoThl

Pa3pgen 1. HepBOHa‘la.ﬂbele XUMHUYICCKHE ITOHATHUA

XHUMHUS — BakKHas
00J1aCTh

1.1 | ecTecTBO3HAHUS U 5 2 bubmorexa LIOK
HpAKTHYECKOH https://m.edsoo.ru/7f41837¢
JIeATEeIbHOCTH YeJIOBEeKa

12 BemectBa n 15 1 Bbu6munoreka [JOK
XUMHYECKHE PeaKIuu https://m.edsoo.ru/71f41837¢

Hroro no pasneny 20

Pa3zpnen 2. BaxkHeiilue npejcTaBUTe 1M HEOPraHUYEeCKUX BeLIECTB
Bozmyx. Kucmopon. bubmorexa [JOK

6

2.1 [Tousarme 00 oxkcumax https://m.edsoo.ru/71f41837¢



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

Bonopoa. Iloustue o

bu6mmoreka [JOK

22 KHCJIOTaX M COJAX 8 I https://m.edsoo.ru/7f41837¢
2.3 ﬁﬁii;ﬁifg o 5 1 1 bubmorexa HOK
) https://m.edsoo.ru/7f41837¢
OCHOBAHMAX
" OcCHOBHEBIE KJ'LaCCI:I . | 1 Bubmorexa L[OK
) Heop raHquuc X https://m.edsoo.ru/7f41837¢
COeIUHEHH I
Wroro no pazneny 30

Pazpnen 3. Ilepuoguuecknii 3axon u [lepuoguyeckas cucrema xumuueckux djaemeHToB [I. U. Menneneena.

CTpoeHHe aTOMOB. XUMHYecKas CBsA3b. OKNCIUTEILHO-BOCCTAHOBHTEIbLHbIE

DEeAKIHH

[Tepuonnueckuil 3aKoH
u [lepuoanueckas

3. | CHCTeMa XMMHYECKHX 7 bubmuoreka [IOK
’ snemenTos [. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue
aToma
XuMuueckas CBsI3b.
32 OKHCITUTEITBLHO- 2 3 bubmuoreka [IOK
' BOCCTaHOBHUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peaxiumn
HUroro mo pazneny 15 bubmorexa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO 68 6 5
YACOB 110 ITPOT'PAMME
9 KJIACC
KoaunvecTBo yacos DJIeKTPOHHBbIE
Ne | HamMmeHoBaHHe pa3iesioB (mugposbie)
n/n M TeM MPOrpaMMbI Bcero Konrposbhble | Ipakrueckue o0pa3oBaTejbHbIE
padoThI padoThbl pecype
Pa3zpnea 1. BemiecTBo M XUMHYECKHE pPeaKIUU
L1 | swamh oonomrns pasnencs | 5 | BuGmiorera LIOK
’ https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHEBIE 3aKOHOMEPHOCTH 4 bubnunoreka [HOK
' XMMHYECKUX PeaKuii https://m.edsoo.ru/7f41a636
1.3 igj;gﬁgzﬁlizq)e(c;hiiqecxm 8 1 1 Brbmiorexa IJOK
’ ' https://m.edsoo.ru/7f41a636
peaKIuu B pacTBOPax
Wroro no pazneny 17
Pa3znen 2. HemeTasJibl M X COeTMHEHUS
OO01mas xapaKTeprucTHKa Bubmiorexa LJOK
2.1 | XMMHUYECKHUX 2JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["anorensl
29 OO0ras xapakKTepuCTHKA 6 bubmmoreka [IOK

XUMHWYCCKHX DJICMCHTOB

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


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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

VIA-rpymmel. Cepa u eé

COCIMHEHHS
OO0miast xapaKTepuUCTHKA
73 | XMMHUYECKHX DJIEMEHTOB 7 bub6nmmorexa [IOK
' VA-rpynmsl. Azot, pocdop https://m.edsoo.ru/7f41a636
1 UX COCTUHEHHUS
OO0mas xapaKTepUCTHKA
4 | XHMIYECKHX IEMEHTOB 3 ) Bbubmuorexa [JOK
’ IVA-rpynnel. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHUM M UX COCTUHCHHMSI
HWroro no pazneny 25
Paznen 3. Metaijibl M UX coeIMHEHUS
N bubnuorexa [JOK
3.1 | OGuue cBOKCTBAa METAJLIOB 4 https://m.edsoo.ru/7f41a636
32 Baxwuerinme MeTaibl U X 16 > butmuorexa [JOK
) COCIMHCHHMS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. XuMus U OKpysKawoiias cpeaa
41 BemectBa u Mmatepuansl B 3 1 Bbubnuoreka [JOK
) JKU3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 5 7
10 [TIPOI'PAMME
INOYPOYHOE IINTAHUPOBAHHUE
8 KNIACC
No KosmmuecTso yacoB Nara DJIeKTPOHHBbIEe N (POBbIE
- /;1 Tema ypoka Bce | KonTpoashble | [IpakTuyeckue - o0pa3oBaTesbHbIE
ro padoThI padoThI pecypchl
| M b ] o LOK
’ https://m.edsoo.ru/ff0d210c
Tema u BemecTBa
) ITonsTHE O MeTOAAX 1 bu6nmnoreka IJOK
MTO3HAHMSI B XUMUH https://m.edsoo.ru/ff0d227¢
[paktnyeckas padota Ne 1
«IIpaBuna paboTHI B
3 71a00paTOPUU U MTPUEMBI 1 Bubmuoreka [IOK
obOpareHus ¢ https://m.edsoo.ru/ff0d23dc
n1a60paTOPHBIM
000pyI0BaHHEM»
(| e | BuGorea 10K
. pasit https://m.edsoo.ru/ff0d26¢ca
cMecei
[paktnyeckas padota Ne 2
5 «Pa3znenenne cmeceil (Ha 1 Bubmorexa [JOK

IIpUMepe OYNUCTKH
TTOBAPEHHOM COJIH)»

https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

bu6nmoreka IJOK

6| ATOMEI i MONCKY B! https:/m.edsoo.ru/ff0d2a6¢
XHUMHUYECKHE DJIEMEHTHI.

7 3HaKu (CUMBOJIBI) bubmorexa HOK

https://m.edsoo.ru/ff0d2be8
XAMHUYECKHX DIIEMEHTOB

] IIpocTsle U ciioXxHBIE Bubmuorexa LHOK
BEIECTBA https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE bu6nmoreka IJOK
y4eHHe https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA
COCTaBa BEILECTB.

bubmuorexa IIOK

10 g:i?;f{ifi(g?gxgga' https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DIIEMEHTOB
OTHOCHUTENLHAS aTOMHAS

11 | macca. OTHOCHUTENBHAS Bubmorexa HOK

https://m.edsoo.ru/ff0d323c
MOJICKYJIIpHas Macca
MaccoBas gons
12 | XUMHYECKOTO dJIEMEHTa B bubmorexa HOK
https://m.edsoo.ru/ff0d350c¢
COEIMHEHN U

13 KonnuecTBo BemiecTna. Bbu6nunoreka IJOK
Moub. MonsipHas macca https://m.edsoo.ru/ff0d5230
dusnyeckre 1 XUMHUYECKHE

bu6nmoreka IJOK

14 | sBncHmL. XumirdecKas https://m.edsoo.ru/ff0d37fa
peakuus
IIpusnaku u ycinoBus

bubmuorexa IIOK

15| mp OTeK%Hm XHMITHCCKHX https://m.edsoo.ru/ff0d3al6
peaKIuiA
3aK0H COXpaHEHHS MaCChI

16 | BemecTB. XUMHUUECKHE Bubmorexa HOK

https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrrunciieHus KoInu4ecTBa,

17 MacChl BEIIECTBA 10 bubmuoreka LIOK
YPaBHECHUSAM XUMHUYECKHUX https://m.edsoo.ru/ff0d5708
peaxuuii
Knaccuduxarms

|g | XUMHHECKHX peakuuit Bubnuorexa LIOK
(coemuHEHUs, pa3IOKEHUS, https://m.edsoo.ru/ff0d3{34
3aMeIICHIs, OOMEHA)

M B. JIomoHOCOB —

19 YUEHBIA-IHIUKIIOTIE IUCT. bubmmorexa [JOK
O0o001IEeHE U https://m.edsoo.ru/ff0d40c4
cHCTEMaTU3alHs 3HAHUI
KonTponbras padora Nel

20 | mo TeMe «BerecTBa u bubmmorexa LIOK

https://m.edsoo.ru/ff0d4290
XUMHYECKUEC PECaKIIUN))
Boznyx — cMech rasos.

71 CocraB Bo3myxa. Kucmopon bubmmorexa [JOK
— BJIEMEHT U TPOCTOe https://m.edsoo.ru/ff0d448e
BelecTBo. O30H
dusnyeckre 1 XUMHUYECKHE

22 | cBOWMCTBa KHCIOpOAa bubmorexa HOK

(peaximu OKUCIICHHSI,

https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d3f34
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ropenne). [TonsTre 00
OKCHJIAX

CriocoObI OTy4eHust

53 | kuciopona B nabopatopun Bubmorexa [JOK
Y TIPOMBIIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumenenne Kucmoposa
TennoBoii >3pdext
XUMUYECKOHN peaKiuy,
24 g:;){l\f[[zzsn\il/lquKOM bubmmorexa [IOK
https://m.edsoo.ru/ff0d4790
YpaBHEHUH, IK30- U
9HIOTEPMHYECKHUX
peakKIusx
Torumso (HedTh, yrons u
25 METaH). 3arps3HeHHe bubmmorexa [JOK
BO3/yXa, CITOCOOBI eT0 https://m.edsoo.ru/ff0d4c4a
MPEIOTBPANICHUS
[IpakTuueckas padora Ne 3
26 | MO Teme «Ionyuenue u bubmorexa LIOK
cobupaHue KHCIopoaa, https://m.edsoo.ru/ff0d4ae2
H3YYEHHUE Ero CBOMCTBY
27 | npootow seueerso Bubimiorera LIOK
https://m.edsoo.ru/ff0d4dd0
HaxoxxneHnue B mpupoje
yy | Snmrrmen e Busorea 10K
' https://m.edsoo.ru/ff0d4dd0
IIpumMeHeHue Bopopoaa
29 Ilonsarue o kucnoTax u Bbu6nnoreka IJOK
COMIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TOJTyueHHs Bubmuoreka [IOK
BOJIOPOJIa B JJAOOpaTOpUH https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4
3] | moTeme «Ilonyuenue u Bubmorexa [JOK
coOupaHue BOJIOPOIa, https://m.edsoo.ru/ff0d4f42
H3YUYEHHUE €ro CBOMCTBY
3 ModsipHbIii 00BEM ra3oB. Bubmuorexa LHOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542¢
Beraucnenust 00bEMma,
Jp | vemcems B 10K
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU
00BEMY
Beruucnenust 00bEMOB
o | o LOK
N . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUIH
ra3oB
35 du3nvecKue 1 XUMHUICCKUE Bbu6nnoreka IJOK
CBOICTBa BOJEI https://m.edsoo.ru/ff0d587a
36 CocraB OCHOBaHHIA. bubmuoreka [IOK
ITonsaTre 06 MHIMKATOPAX https://m.edsoo.ru/ff0d59e2
37 Bopa xax pacTBopuTENb. Bubnmuorexa [OK

Hacrimenursie u

https://m.edsoo.ru/ff0d5b40
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HEHACHITIICHHBIC PACTBOPHI.
MaccoBas qons BeIecTBa B
pacTtBope

[paktnueckas padora Ne 5
o Teme «IIpuroToBiieHne

bu6mmoreka IJOK

38 paCTBOpOVB ¢ OHPeHeHeHHOH https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0Jei
pacTBOPEHHOTO BEIIECTBA»

o | mmormaus e 2 B 10K

HTOpOZ. https://m.edsoo.ru/ff0d6342
Bonopoa. Bona»
w0 | S cooman, BuGmmorexa 11K
L, https://m.edsoo.ru/ff0d664¢
HOMEHKJIaTypa
[Momydenue u xumMuyeckne

41 CBOMCTBA KUCJIOTHBIX, Bbubmuoreka IIOK
OCHOBHBIX ¥ aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

o | Qo o B LOK

1LHA, https://m.edsoo.ru/ff0d67ca
HOMCHKJIATypa

43 [Tomydenune u xumMuaeckne bubmorexa [IOK
CBOIICTBa OCHOBAHUIA https://m.edsoo.ru/ff0d67ca

o | K o, o LOK

L, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 ITonyuenue u xuMuyeckue Bubnmuorexa LOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenuame):

46 | HOMEHKIATypa, CIOCOOBI bubmmorexa [IOK
MOJTYYEHUS, XUMUYECKHE https://m.edsoo.ru/00ad9474
CBOICTBa
IIpaktrueckas padora Ne 6.

Pemenue

47 | PKCIEPHMEHTAIBHBIX 337184 Bubnuorexa LIOK
1o TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAHUYECKHUX
COEJIMHEHUI»

18 | xnacoan neopramacern Butmsorerca LIOK

'©op https://m.edsoo.ru/00ad9a50
COCIMHCHHIA

49 O06o0menue u bu6nmoreka IJOK
cucTeMaTH3aIus 3HAaHUI https://m.edsoo.ru/00ad9cb2
KonTponbphas padora Ne3

50 | moTeme "OCHOBHBIE bubmuorexa IIOK
KJIaCCHl HEOPTAaHMIECKHIX https://m.edsoo.ru/00ad9¢ela
coeJIMHeHHu"

IlepBble nONBITKH
Knacenukani bubmuoreka IIOK
51 | XUMHYECKHX DJIIEMCHTOB.

ITonsitue o rpynmnax
CXOJHBIX JIEMEHTOB

https://m.edsoo.ru/00ad9ffa
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Ilepuonuueckuit 3aK0H U
Ilepuonuueckas cucrema

bu6nnoreka IJOK

32 XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00ada52¢c
JI.1A. Menneneena
53 [lepuonsl, rpynmsl, Bubmorexa [JOK
TTOATPYTIITHI https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTtaB Bubmuorexa [JOK
aTOMHBIX sifiep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX
55 000JI0YCK aTOMOB bubmuoreka I{IOK
aneMeHToB [lepronnueckoit https://m.edsoo.ru/00ada6be
cuctemsl .M. MenaeneeBa
XapakTepucTuka
o | e Bismorea 0K
o https://m.edsoo.ru/00ada824
ITepuoauueckoit cucteme
J.1. Menneneena
3nauenue [lepuoguyeckoro
3aKOHA ISl Pa3BUTHS HAYKH
57 | u npaxktuku. I.U. EH6?HOT6K3LK)K
. ttps://m.edsoo.ru/00ada96e
MeHnpeneeB — y4EHBIH,
MeJaror ¥ rpaxJaaHuH
O0o0011IEeHE U
53 cucTeMaTh3aus 3HaHui / Bbu6nuoreka [JOK
Bcepoccuiickas https://m.edsoo.ru/00adb33c¢
IpoBepoyHas padboTa
KontponbHas pabora Ned
1o teMe «CTpoeHHe aToMa.
59 XI/IMI/I‘leCKaHpCBfBB» / bubmorexa HOK
o https://m.edsoo.ru/00adb486
Bceepoccuiickas
poBepoyHas pabora
go | Zemonarences BuGorra LOK
https://m.edsoo.ru/00adaab8
SJIEMEHTOB
61 | MoHHas XuMHUYeCKas CBSI3b bubmmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHas Bubmuorexa LJOK
XAMHWYECKAsI CBA3h https://m.edsoo.ru/00adaab8
63 KoBanentnas HenonsipHas Bbubnuorexa LIOK
XUMHUYECKAsI CBSA3h https://m.edsoo.ru/00adaab8
bu6mmoreka IJOK
64 | Crenerb oxuCneHUS https://m.edsoo.ru/00adae28
KUCIUTEIHHO-
65 glc;iaH;iHT;;BHHC bubmiorexa LOK
https://m.edsoo.ru/00adb076
peaKiuu
66 OxkucnuTenu u bubmnoreka IIOK
BOCCTAHOBUTEIU https://m.edsoo.ru/00adb076
O0o011IeHE K
67 CUCTEMAaTU3ALMS 3HAHUH 1O bu6bnuoreka [JOK
teMe «CTpoeHue aToma. https://m.edsoo.ru/00ad9cb2
XuMHUYECKas CBI3b)
68 HrtoroBas KOHTPOJIbHAS bubmmoreka [{OK

pabora

https://m.edsoo.ru/ff0d61c6
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OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

9 KUIIACC

o/ Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yYeHUSs

DJIeKTPOHHBIE U (POBLIE
o0pa3oBaTe/IbHbIE PeCypChI

[Tepuoanueckui
3aKOH.
[lepunonnueckas
CHCTEMa XMMHUYECKHUX
3JIEMEHTOB

J.M. Menneneena

bu6mmorexa [IOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
N3MEHEHUHN CBOMCTB
2 | XUMHYECKUX
3JIEMEHTOB MEPBBIX
TPEX NEPUOIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

Buael xumuueckon
CBSI3U U TUIIbI
KPHUCTAJUIMYECKUX
pEmETOK

bubmnoreka IIOK
https://m.edsoo.ru/00adbac6

KonTponbhas padota
Nel o reme
«IToBTOpEHUE M
yIIIyOJIeHHE 3HAaHUN
OCHOBHBIX Pa3/IeioB
Kypca 8 Kiiacca»

Knaccudukanus
XUMHYECKUX PEaKLIHil
10 Pa3TUIHBIM
MIpU3HAKaM

bubmmnorexa IIOK
https://m.edsoo.ru/00adbcb0

[TonsiTne o ckopocTu
XUMHYECKON
peakuuu. [lonstue o
TOMOTEHHBIX U
reTePOreHHBIX
peakumsx

Bbubnunorexa [IOK
https://m.edsoo.ru/00adbe9a

Ilonsrue o
XAMUYCCKOM
PaBHOBECHH.

8 @DaKTOpHbI, BIUAIOLINE
Ha CKOPOCTb
XUMHUYECKON pEeaKUn
H TIOJIOJKEHHE

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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XUMHYECKOTO
paBHOBECHS

OKHUCIIUTETLHO-
BOCCTAHOBUTEIHHEBIE
peakInu

Bbubnunorexa [IOK
https://m.edsoo.ru/00adcade

10

Teopus
AIEKTPOJIUTUYECKOMN
JCCOLIMAIUH.
CunpHbIC U cllabbie
AJIEKTPOJIUTHI

bubnmunorexa [IOK
https://m.edsoo.ru/00adcd68

11

HNonuble ypaBHEHUs
peakuui

Bbubmunoreka [IOK
https://m.edsoo.ru/00add448

12

XumMudeckue
CBOMCTBA KHUCIIOT U
OCHOBaHUH B CBETE
IpeacTaBIeHu 00
BIEKTPOIUTHYECKOMN
JCCOLIAIIUU

bu6nunorexa [IOK
https://m.edsoo.ru/00add5d8

13

XuMu4decKkue
CBOMCTBa COJICH B
CBETE MPEACTABICHUI
00
AJIEKTPOJIUTUYECKON
JIACCOIAIUN

Bbubmunorexa [JOK
https://m.edsoo.ru/00add8b2

14

[lonsiTue o rugponuze
coJien

bu6nunorexa [IOK
https://m.edsoo.ru/00add9d4

15

O0600111EH1E U
cucreMarus3anus
3HAHUHI

Bbubnunorexa [IOK
https://m.edsoo.ru/00addd12

16

[Ipaktuueckas padora
Ne 1. «Pemenue
IKCTIEPUMEHTAIBHBIX
3a71a4»

bubmmorexa [IOK
https://m.edsoo.ru/00addbfa

17

KonTponbHas pabota
Ne2 o Teme
«DNEKTPOTUTUYECKAS
JUCCOLIMAITHS.
XUMHUYECKUE PEAKLINHU
B pacTBOpax»

bu6mmoreka [IOK
https://m.edsoo.ru/00addec0

18

OO6mias
XapaKTEepUCTHUKA
rajioreHoB.
XuMu4eckue
CBOICTBA Ha NMPUMEPE
xJopa

bubnunorexa [IOK
https://m.edsoo.ru/00addfe2

19

XJ10poBOAOPO.
ConsHas KHCIOTa,
XUMHUYCCKUEC
CBOICTBA, MOJIYYEHHE,
MIPUMCHCHHE

Bubmunorexa [IOK
https://m.edsoo.ru/00ade104
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20

[IpakTnueckas padora
Ne 2 mo Teme
«ITomyueHnue conssHOM
KHCJIOTBI, U3yUeHHUE
€€ CBOMCTBY»

bubmunorexka IIOK
https://m.edsoo.ru/00ade348

21

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKUX
peaKkuui, eciy OauH
W3 peareHTOB JaH B
HN30BITKE

bu6mmorexa [IOK
https://m.edsoo.ru/00ade488

22

OOmas
XapaKTEPUCTHKA
3J1eMeHTOB VIA-
TPYIIBI

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

23

AJOTpONHBIE
MOIU(UKAIINH CEPBHI.
Haxoxnenune cepsl n
€€ coeqUHEHNN B
MpUpPO/IE.
XUMUYECKUE
CBOWCTBA CEpbI

bu6munoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBopopo,
CTpOEHHe,
¢busnyeckue u
XUMHYECKHE
CBOMCTBaA

bu6nunorexa [IOK
https://m.edsoo.ru/00ade802

25

Oxkcupl cephl.
CepHnas kucIioTa,
¢busnyeckue u
XUMHYECKHE
CBOMCTBA,
MPUMEHEHHUE

Bubnunoreka [IOK
https://m.edsoo.ru/00adea28

26

XUMHUYECKUE
peaxiuu, nexanue B
OCHOBE
MIPOMBIIIJIEHHOT'O
croco0a Mosy4eHHs
CEpPHOM KHCIIOTHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl
COEJIMHEHHSIMH CEPbI

Bubnunorexa [IOK
https://m.edsoo.ru/00adec8a

27

Breraucnenune
MAacCCOBOH JIOJIU
BBIX0/1a TTPOJTyKTa
peaKIuu

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

28

OO0mas
XapaKTEPUCTHKA
3J1€eMEHTOB V A-

Bbub6nunoreka [JOK
https://m.edsoo.ru/00adeea6
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rpynmsl. A30T,
pacrnpocTpaHEHHE B
npupoje, puznyeckue
U XUMHYECKUE
CBOMCTBA

29

AmMMmuak, ero
¢busnyeckue u
XUMUYCCKUE
CBOMCTBA, MOJIyYCHUE
Y IPUMEHEHUE

bubmnoteka IIOK
https://m.edsoo.ru/00adf004

30

[IpakTrueckas padora
Ne 3 mo Teme
«ITomyuenune
aMMMaKa, U3y4eHue
€ro CBOMCTB)»

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

31

A30THas KuCnoTa, eé
¢busnyeckue u
XUMHAYECKHE
CBOMCTBa

Bbubnunorexa [IOK
https://m.edsoo.ru/00adf306

32

Hcnonp3oBanne
HUTPATOB U COJIEH
aMMOHHUS B KaueCTBE
MUHEpaTbHBIX
yAOOpEeHMIA.
XUMHYECKOE
3arpsi3HEHUE
OKpY>Karoleu cpebl
COEJIMHEHMSIMU a30Ta

bu6munoreka [IOK
https://m.edsoo.ru/00adf518

33

dochop. Oxcnn
docdopa (V) u
dbocdopHas KucioTa,
dbuzmveckue u
XUMUAYECCKHE
CBOWCTBA, ITOJTYUYECHHUE

bu6mmorexa [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonp3oBanue
¢docdaroB B kauecTBe
MHUHEPATBHBIX
ya00peHuit.
3arps3HeHue
NPUPOIHOMN CpeIbl
docharamu

bu6nunorexa [IOK
https://m.edsoo.ru/00adfc20

35

VYraepon,
pacmpocTpaHeHHE B
npupoje, hpuzndeckue
1 XUMHUYECKHE
CBOMCTBA

Bbubnunoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxkcupl yriaepoa, ux
¢buznyeckue u
XAMUYECKUE
CBOMCTBA.

Bbubnunorexa [IOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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DKOJIOTHYECKHE
poOIeMBl,
CBSI3aHHBIE C OKCHIOM
yriepoa (IV)

37

VYroanHasg KUcioTa u
€€ coyi

bu6mmorexa [IOK
https://m.edso00.ru/00ae006¢

38

[IpakTuueckas pabota
Ne 4 o Teme
"[lonyuenue
YIJIEKUCIIOTO Ta3a.
KauecTBennas
peakuus Ha
KapOoHaT-HOH"

bubmnoreka IIOK
https://m.edsoo.ru/00ae027¢

39

[TepBoHauanbHBIE
TTOHSTHUS 00
OpraHUYECKUX
BEIIECTBAX KaK O
COEAMHEHUSX
yriiepoja

bubmoreka [JOK
https://m.edsoo.ru/00ac054¢

40

Kpemnwnii u ero
COECMHEHMS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

41

[IpakTuueckas padota
Ne 5. Pemenue
AKCIIEPUMEHTAIbHBIX
3aJa4 I10 TeMe
«Baxnenmme
HEMETAJLIBL U KX
COCIMHCHH S

bu6mmorexa [IOK
https://m.edso0o0.ru/00ae0bf2

42

KonrtponbHas padora
Ne3 o Teme
«Baxnenmume
HEMETaJLIBI U UX
COCTUHCHH S

bubmmorexa [IOK
https://m.edsoo.ru/00aec0el 8

43

OOmas
XapaKkTepUCTHKA
XHUMHYECKUX
3JIEMEHTOB —
METAJLJIOB.
Merannndeckas CBI3b
1 MeTalIndecKas
KpHUCTaJUIMYECKas
peméTKa.
dusnueckue
CBOMCTBA METAJIJIOB

bub6mmorexa [IOK
https://m.edsoo.ru/00ae103e

44

XUMUYECKUE
CBOIWCTBA METAJLJIOB.
DIIEKTPOXUMUYECKUI
P HAIPSKCHU N
METAJLJIOB

bu6mmorexa [IOK
https://m.edsoo.ru/00ael156
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OO061ue crrocoonl
MOJTy4EHHUS METAIIJIOB.
CIuiaBbl.
Brrancnenus no

bu6nunorexa [IOK

45 | ypasHeHHAM https://m.edsoo.ru/00ael1156
XUMHUYECKAX
peaKkuui, eciy OauH
W3 peareHToB
COJICP)KUT MPUMECH
46 [lonsiTue o koppo3uu bu6mmorexa LIOK
METaJlJIOB https://m.edsoo.ru/00ae1278
Bu6nunorexa [IOK
47 | lllenounbic MeTanb! https://m.edsoo.ru/00ae14b2
48 g/IKCH(;[E’CI; Bl HATPUS U bubmorexa LIOK
P a p https://m.edsoo.ru/00ae14b2
KaJIns
49 | womaom - xammt BuGmiorexa LIOK
. 1 https://m.edsoo.ru/00ael5e8
Marauu
50 Baxneiimme bubmoreka [JOK
COCJIMHCHUS KaJlbIUs https://m.edsoo.ru/00ael5e8
O00011eHE 1
51 | cucremarusanus
3HAaHUU
JKécTkocTh BOALI U
52 | crtocoObI e : Bubmaorexa LJOK
https://m.edsoo.ru/00ac1886
yCTpaHEHHUs
[IpakTnueckas padota
Ne 6
53 ";KéCHT(I)«fs;\ieBo bl U Bubmuorexa LJOK
.. A https://m.edsoo.ru/00aelaed
METO/EI €€
ycTpaHeHus"
. bu6mmorexa [IOK
54 | AmomHHui https://m.edsoo.ru/00aelc64
A
55 CBhg%I)g;;g}éIIjSH an bubmorexa HOK
a https://m.edsoo.ru/00aelc64
TUAPOKCHIA
bu6munorexa [IOK
36 | Kemeso https://m.edso00.ru/00ae1d86
O
s | oo, o Busmorra LOK
https://m.edsoo.ru/00ae35¢6
xkenesa (I1D)
O0600111EeH1E U
58 | cucremarusanusa
3HAaHUU
[IpakTudeckas padora
59 Ne 7. Pemenne bubmuoreka [JOK

OKCIICPUMCHTAIIbHBIX
3aga4 110 TCM¢C

https://m.edsoo.ru/00ae3de8
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«Baxuerinine
METAJUIBI U UX
COEINHEHU

Breraucnenus 1o
YpaBHEHUSIM
XHUMHYCSCKHAX
peaKkuui, eciy OauH
W3 peareHTOoB JaH B
60 | u30OBITKE UK
COJIEP>KUT MPUMECH.
Breraucnenus
MAacCCOBOH JOJIU
BBIX0/1a TPOJIyKTa
peaKIun

bub6mmorexa [IOK
https://m.edsoo.ru/00ael1750

O060011EHIE U
61 | cucremaruszanus
3HAaHUN

KonTponbhas padota
Ned 1o Teme

62 | «Baxnenmmue
METaJUIbl M UX
COEIMHEHHU

BemectBa n
MaTepualibl B
MOBCEIHEBHOM KU3HHU
YJeJIOBEKa

63

bubmuoreka [IOK
https://m.edsoo.ru/00ae3£50

XuMuyeckoe
64 | 3arps3HEHUE
OKpY>Karoleu cpeibl

bubmmnoreka IIOK
https:/m.edsoo.ru/00ae4270

Pomns xumun B
pereHun
DKOJIOTHYCCKUX
mpooJIeM

65

bu6nunorexa [IOK
https://m.edsoo.ru/00ae4270

O060011EeH1E U
66 | cucremMaru3anus
3HaHUH

bubmnoreka IIOK
https://m.edsoo.ru/00ae0d0a

HNrtorosas

67
KOHTpOJIbHAs paboTa

bub6mmorexa [IOK
https://m.edsoo.ru/00adb33c

AHain3 UTOroBOMH
KOHTPOJIBHOU padOTHI.
Pa6ota Han
onmrOKaMHu

68

bu6nunorexa [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB I1O
I[TPOT'PAMME

68

IMPOBEPSAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOH
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OBPA3OBATEJIbHOM ITPOTPAMMBbI

8 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiembie npeMeTHbIE Pe3y.IbTATEI 0CBOEHHS! 0CHOBHOI
pesyasTaTa o0pa3oBaTe/IbHOM NMPOIrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
1 [To teme: «IlepBoHauanbHbIC XUMUYECKUE TTOHATUSD
PacKpbIBaTh CMBICTI OCHOBHBIX XUMHUYECKHUX MOHITHI: aTOM, MOJIEKYJa, XUMUYECKUN
9JIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMeCh (OJHOPOJHAA U
HEOJHOPO/HAs), BAJICHTHOCTb, OTHOCHTENbHAs aTOMHas M MOJIEKYJIsIpHas Macca,
11 KOJIMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca, MaccoBasl JOJii XHUMHUYECKOTO
' 9JIEeMEHTa B COSAMHEHUU, MOJSIPHBIA 00BbEM, XUMHUUYECKas peakius, Kiaccuurarus
peaKknuii: peakmuu COCIUHCHHS, PEAKIMHM PAa3I0OKEHUS, PEAKIUU 3aMEIICHUs,
peaknuy oOMeHa, 9K30- M IHAOTEPMHUUYECKUE PEAKIINH, TETUIOBOH 3P deKT peakinw,
pacTBOp, MaccoBasi JI0JIs BEIECTBA (MPOLIEHTHAsI KOHIIEHTPAIlUs1) B pacTBOpe
12 WIUTIOCTPUPOBATL B3ANMOCBA3h OCHOBHBIX XMMIYECKHX HNOHSTUA M IPUMEHATH 3TU
MIOHSTHS MPY OMKMCAHUU BEIIECTB U MX MPEBPAILICHHIA
13 HCTIONB30BATh XMMUHECKYIO CHMBOIMKY JUIA COCTAaBICHHA dbopMyn BellecTB H
YpaBHEHUN XMMHYECKUX PeaKInui
1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO yU€HUSsI, 3aKOHa ABOTaIpO
1.5 OTIpeIETISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUIX
16 KJIACCH(PUITUPOBAThL XUMHUYECKHE peakiuu (IT0 YHCIy W COCTaBY YYaCTBYIONIUX B
) pEaKIuu BEIIECTB, N0 TEIIOBOMY 3 deKTy)
1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
1.8 BBIUUCIIATH MACCOBYIO JIOJII0O XMMUYECKOT0 3JIEMEeHTa 10 (hopMyJIe COSMHEHUS,
1.9 BBIYHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSTh €CTECTBEHHOHAyYHbIE METOJIbI MO3HaHUA — HaOJIIOZeHHE, U3MEpEeHHE,
' MOJICJIMPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICTICHHBIN )
2 [To Teme: «BakHelne npeACTaBUTETN HEOPTAHUYECKUX BELIECTBY
71 PacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSATUH: OKCUJ, KHCIIOTA, OCHOBAHUE,
COJIb
29 OTIpEeETIATh MPUHAJICKHOCTh BEIIECTB K OMpPENEIEHHOMY KIIacCy COEIMHEHUH 10
) dbopmynam
23 KJIacCHU(UIIMPOBATh HEOPTAHUYECKUE BEIIECTBA
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
24 KJIaCCOB, TMOJTBEpKJasi ONHUCAaHUE TMpPUMEpPaMHU  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHil
25 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOTO COCTABa,
BO3MOYXHOCTH MPOTEKAHUSI XUMHUYIECKUX MTPEBPAIICHUI B PA3TUYHBIX YCIOBUSIX
CIIeIOBaTh TMpaBWJIaM TOJIb30BAHUS XHUMHUYECKONW Tocyaoi © 1abopaTopHBIM
o0opyoBaHUEM, a TaKKe MpaBuIaM OOpallleHus C BEUIECTBAMH B COOTBETCTBHH C
26 WHCTPYKIHSMH TI0 BBIITOJIHEHHUIO JIAOOPATOPHBIX XHMHUYECKUX OITBITOB T10 TIOJyYSHUIO
' U coOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOAAa M KUCIOPOJA), MPUTOTOBICHHIO
pacTBOpOB € ONpPEACHEHHOM MacCOBOM JIOJEH PAcTBOPEHHOIO  BEIIECTBA,
IUIAHUPOBAaTh M TIPOBOJMTH XHMHYECKHE JKCIIEPUMEHTHI 110 PacIO3HABAHHIO




PacTBOPOB IIEJIOYEH M KUCIOT C MOMOIIbI0 MHAUKATOPOB (Takmyc, ¢heHonpTanenH,
METHJIOPAHX U JIPYTHE)

2.7

MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PeaKIuu

I[To Tteme: «llepuomnmueckuii 3akoH u Ilepumogmyeckas cucTeMa XHUMHYECKHX
snementoB JI. WM. MengeneeBa. CrtpoeHue aroMoB. XHMHYECKas CBS3b.
OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKITHN))

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IOHATUHI: AIpO aTOMa, DJIEKTPOHHBIN
CIIOM aTroma, aToMHasi OpOHTal b, paAUyC aTOMa, XMMUYECKas CBs3b, MOJSpHAs U
HEMoJIIpHasi KOBAJEHTHAsl CBSA3b, AJIEKTPOOTPHUIATENLHOCTh, HOHHAs CBS3b, HOH,
KaTHOH, aHUOH, CTEIIEHb OKUCIICHUS

3.2

K.]'IaCCI/I(l)I/IHI/IpOBaTI) XHUMHUYCCKHUEC DJICMCHTHI

3.3

ONMMCHIBATh M XapakTepu3oBaTh TaOauuHyo (opmy Ilepuonuyeckoil cucTteMsl
XMMHYECKUX DJIEMEHTOB: pa3linyarTh MOHATUS «TJlaBHas moiarpynmna (Arpymnma)» u
«mmoboyHas moarpymnmna (brpynma)y», «Manbie» U «00JIbIINE) TEPHOIBI

3.4

packpsiBaTh cmbica Ilepuoandeckoro 3akona [[.M. MeHnneneeBa: 1eMOHCTPUPOBATH
MOHMMAaHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB OT HMX
nojoxeHus B [lepuoandeckon cucreme

3.5

COOTHOCUTH 0003HAYEHUsI, KOTOpble NMEIOTcs B Tabnuie «[leproaudeckas cuctema
xuMudeckux snemMeHTtoB J[.M. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHHUS aTOMOB XHUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsl sapa, oOlee YHciio
3JIEKTPOHOB M PACTIPEICICHUE UX MO0 JIEKTPOHHBIM CJIOSIM)

3.6

OoNpCaACIIAATE CTCIICHD OKUCJICHUSA 3JICMCHTOB B 6I/IHapHI>IX COCANMHCHUAX

3.7

OIPEACIIATE BUL XUMHYECKOM CBSI3H (KOBaJ'IeHTHaSI n I/IOHHaH) B HCOPraHUYCCKHX
COCANHCHUAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yabTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

IIo Teme: «BemiecTBo 1 XUMHYECKast peakus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHX TMOHATHI: PacTBOp, SJIEKTPOJIUTHI,
HEDJIEKTPOIUTHI, SJEKTPOIUTHYECKAsT JTUCCOLMAINSA, PEaKIUd HOHHOTO OOMeEHa,
KaTaJqu3aTop, XMMHYECKOE pPaBHOBECHE, OOpaTUMbBIC W HEOoOpaTHMBIC pEaKIlvu,
OKHCIIUTEIbHOBOCCTAHOBUTENIBHBIE  PEAKIUU, OKHUCIUTEIb, BOCCTAHOBUTEIbD,
OKHCIICHHE M BOCCTAaHOBJIEHUE, aJUIOTPOMNus, aM(pOTEPHOCTh, XMMHUYECKasi CBS3b
(koBaneHTHAsl, MOHHAs, METAIMYECKas), KPUCTAJUIMYECKas pelIETKa, CIUIaBHI,
CKOPOCTh XUMHUYECKON pEeaKIuu

1.2

HUITIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MOHSATHH U MNPUMCHATH OTU
IMOHATHA IIPH OIIMCAHUHU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUs DJEKTPOJUTUYECKON JUCCOLMAIIMU KHUCIIOT, IEeoYed u
COJIeil, MOJHbBIE U COKPAIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO 0OMeHa

1.4

PACKPBIBATh CYHIHOCTE OKHUCIIUTCIIbHO-BOCCTAHOBUTCIbHBIX peaKquI MoCpeaACTBOM
COCTABJICHUS 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.5

MIPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peakuu

ITo Temam: «HemeTamiisl U uX coeAUHEHUS» U «MeTalibl U UX COEIUHEHHU)




XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M cHerupUYecKre XUMUYECKHEe CBOWCTBA

2.1 IIPOCTHIX U CJIIOXKHBIX BELIECTB, IOATBEP:K1asl OIMCAaHUE IPUMEPAMU MOJIEKYJIIPHBIX

N MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX XUMHUYCCKHUX peaKHI/II\/JI

2.2

COCTAaBJISITh YPAaBHCHUS peaKL[I/II\/‘I, MNOATBCPKAAOIINX CYIIICCTBOBAHUC TeHEeTHYECKOMU
CBs3M MCXKIAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB
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IMPOTrHO3UPOBATH CBOMCTBaA BCIHICCTB B 3aBUCUMOCTH OT UX CTPOCHH, BOSMOXKXHOCTU
IIPOTCKAHUSA XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX
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CJIEIOBATh TMpaBWJIAM IOJIb30BAHHUS XUMHUYECKOH TIOCYyJ0H © J1abOpaTOpHBIM
o0opy/i0BaHUEM, a TaKXKe MpaBUiaM OOpalleHHs ¢ BELIECTBAMH B COOTBETCTBUU C
UHCTPYKUUSMH TIO BBHINOJHEHHUIO JA0OPATOPHBIX XHMHYECKUX OMNBITOB IO
MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIMIECTB (AMMHAKa M YTIIEKHCIIOTO rasa)

2.5

NPOBOJUTh PEAKUUH, MOATBEPKIAIONIME KAYECTBEHHBIM COCTAaB pa3IUYHBIX
BEIIECTB: PACIO3HABaTh OMBITHBIM MyTEM XJIOPHI-, OpOMHI, WOAWJ, KapOoHAT,
¢docdar, cunukar, cyiabpaT, THAPOKCHANOHBI, KATHOHBI AMMOHUS, HOHBI U3y4YE€HHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB

[To Teme: «XuMHUsI M OKpY>Karolas cpeia»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX Xxumuyeckux nonstui: [IJIK BemectBa; koppo3us
METaJJIOB

IMPUMCHATH OCHOBHBIC OIICpalnn MBICIUTCILHOM JCATCIIBHOCTH — aHAJIM3 U CUHTC3,
CpaBHCHHUC, O606H.[€HI/IG, CUCTEMATHU3AallUI0, BBIABIICHHUC IMPUYUHHO-CICACTBCHHBIX

32 CBsA3eM — A N3YyUCHUA CBOMCTB BEIIECTB U XHUMHYECKHUX peaKuHﬁ;

€CTECTBEHHOHAyYHbIE  METOAbl  TO3HaHUS —  HaONIOJCHUE, HM3MEpPEHHE,
MOJICTTUPOBAHUE, SKCIIEPUMEHT (peaabHbI M MBICJICHHBIN)

HNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kona ITpoBepsieMblii 3JIEMEHT COJEPKAHMS
1 [TepBOoHAYAIbHBIE XUMUYECKUE TTOHSATHSI
11 [Ipenmer xumun. Ponb XMMUH B )KM3HH YEJIOBEKA. XUMUS B CUCTEME HayK. Tela u BEmecCTBa.
) ®du3ndecKre CBOMCTBA BEIIECTB. ATpEeraTHOE COCTOSIHHE BEIIECTB
12 HOHSITE/IC 0 MeTojax Mo3HaHus B XuMuH. YucTteie BeniecTBa u cMecu. CriocoObl pa3aesieHust
cMmecen
13 ATOMBI U MOJIEKYJIbI. XUMHUUYECKHUE A1eMEHThI. CHMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie
Y CJIOKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE
Xummnueckas hopmyina. BaeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
1.4 cocraBa BeniecTB. OTHOcUTENbHAsT aTroMHas Macca. OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas J10Ji1 XMMHUYECKOI0 3JIEMEHTAa B COSAMHEHUU
15 KonuuectBo BemectBa. Moib. MossipHas macca. B3auMocBsA3b K0JIMUECTBA, MacChl U YncCia
' CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel mo hopmynamM XUMUYECKHX COCTUHEHUI
®u3nueckue M XUMHUYECKUE SBJICHHMS. XUMHUYECKas peakuuss U €€ MPU3HAKU. 3aKOH
1.6 COXpaHEHMsS MAacChl BEIIECTB. XUMHUYECKHEe YypaBHeHMA. Kiaccudukanuss XUMHYECKUX
peakuuii (CoeqMHEeHs, Pa3I0KeHUsI, 3aMEIICHHs, 00OMEHa)
1.7 XUMUYECKU I SKCIICPUMEHT: 3HAKOMCTBO C XUMHYECKOUN MOCY/I0i, C MpaBUiIaMu PabOTHI B
nabopaTopud ¥ mpuéMamMHu oOpaiieHusi ¢ J1abopaTOpHBIM 00OpYJOBaHUEM, HM3yUYCHHE U




onucaHue (QU3MYECKUX CBOHCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOII0/eHue
¢usnueckux (MIaBIeHUE BOCKa, TasHUE JIbJa, pacTHpaHHE caxapa B CTYIKE, KUIMECHHE U
KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpPEHHE CBEUYH, NMPOKAJMBAHUE MEJHON IPOBOJIOKH,
B3aUMOJICIICTBUE MeNa C KHUCIIOTOM) SBJIECHUN, HAOJIOJEHHWE U ONMCAaHUE IPU3HAKOB
NPOTEKAHUS XUMHUECKUX peaklui (pa3oKeHue caxapa, B3auMOACHCTBUE CEPHOM KUCIIOTHI C
xjopusioMm Oapusi, pasznoxkeHue rujapokcuna meau(ll) mpu HarpeBaHuu, B3auMoJIEHCTBUE
xene3a ¢ pactBopoM conu Meau(ll), usyuenue crnocoOoB pazieneHust cMecei (¢ IOMOIIbIO
MarHuTa, (QWIbTPOBaHHE, BBIIAPUBAHUE, IUCTWIUIALMSA, XpomaTorpadus), HpoBeIeHHE
OUHCTKU ITOBAapEHHOM COJM, HAONIOJEHHWE W ONMCAHUE PE3YJbTaTOB IPOBEJIEHUS OIbITA,
WUIIOCTPUPYIOLIETO  3aKOH ~ COXPAaHEHUs  MacChl, CO3JaHHE  MOJEIEH  MOJEKYII
(I1apocTepKHEBBIX)

Baxueimme IpeaACTAaBUTCIN HCOPraHMYICCKUX BCHICCTB

2.1

Bosmyx — cmech razoB. CocraB Bo3jayxa. Kuciopog — 3J€MEHT W TIPOCTOE BEIIECTBO.
HaxoxmeHnue Kuciopoia B Npupojae, (U3MUECKHEe M XUMHUYCCKHE CBOWMCTBA (peakiuu
ropenusi). Oxkcunsl. Ilpumenenue kucmopona. CrmocoObl TOMy4YeHUS KHUCIOpOAa B
nabopaTopuu ¥ MPOMEBIIIIEHHOCTH. KpyroBopoT kucinoposa B mpupoae. O30H — aJuIoTpoIHas
MOM(pUKALIHS KHCIOPOIa

2.2

TemoBoit 3¢¢dekT XuMUYecKOoW peakluH, TEPMOXUMHUYECKUE YpaBHEHHUS, OK30- U
SHJOTEPMHUUYECKUE peaKUMH. TONIMBO: yroiab M MeTaH. 3arps3HEHUE BO3IyXa, YCHIICHUE
NapHUKOBOTO 3 eKTa, pa3pylIeHre 030HOBOT'O CIIO0s
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Bonopon — aneMeHT 1 mpocToe BeriecTBo. HaxokmeHre Boopoaa B pupoje, GU3ndecKue u
XUMHYCCKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI IoydeHus. KUCIoThI M cotn
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Mounsipablii 00BEM ra3oB. PacuéThl M0 XUMHUYECKUM YPaBHEHHUSIM

2.5

®usnyeckue cBoiicTBa Boabl. Boma kak pactBoputenb. PactBopel. HacklnieHHble U
HEHACBHIIICHHbIE PacTBOPHI. PacTBOpUMOCTh BemiecTB B Boje. MaccoBasi J10Jisi BelIecTBa B
pacTBope. XuMU4eckue cBoicTBa BoJbl. OcHOBaHUA. PoJib pacTBOPOB B MPUPOE U B KU3HU
yenoBeka. KpyroBopot BoAbl B pupoie. 3arps3HeHHE MPUPOAHBIX BoJ. OXpaHa W OYMCTKA
MPUPOJIHBIX BOJ

2.6

Knaccudukanus weoprannueckux coenuHenuii. Oxcuapl. Krnaccuduxamus OKCHIOB:
cojeoOpasyrone (OCHOBHbIE, KHUCIOTHbIe, aMmdoTepHble) U  HecojeoOpasyrolue.
Homenkmarypa oxcuaoB. Pu3HUeCKHE M XHUMUYECKHE CBOKMCTBAa OKCcHAOB. lloiryueHne
OKCHJIOB

2.7

OcHoBanus. Krnaccudukanuss OCHOBaHMIA: IIEIOYM W HEPACTBOPHMBIE OCHOBAHHS.
Homenknatypa ocHoBaHui. @U3HYECKHE U XMMUYECKHE CBOMCTBa OCHOBaHUM. [lomyyenue
OCHOBaHUU

2.8

Kucnorel. Knaccudukanust xkucinor. Homenkimarypa kuciaor. OU3HYECKHE M XHUMHYECKHE
cBoiicTBa kucnoT. Psim aktuHoctn MetayioB H.H. bekerosa. [Tomyyenue kucior

2.9

Conn. Homenknatypa coneil. @Pu3ndeckue U XuMHUeCcKue cBorcTBa cotied. [lomyuenue coneit

2.10

I'eneTmyeckas CBSI3b MEXKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/II\/JI

2.11

XUMUYECKUH IKCIIEPUMEHT: KaYECTBEHHOE OMpeieNieHre COJepKaHUs KUCIOPO/ia B BO3IyXeE,
MOJTydYeHHEe, COOMpaHWe, PacIlO3HABAHWEC W HM3yYEeHHWE CBOWCTB KHCIOPOJA, HAONIOJCHUE
B3aMMO/ICHCTBHS BEUIECTB C KHCIOPOOM M YCIOBUSI BOSHUKHOBCHHUS U ITPEKPAIICHUS TOPECHUS
(moxapa), o3HaAKOMIIEHHE C oOpa3laMd OKCHUJOB M OINHCAHWE WX CBOWCTB, MOJY4YCHHE,
coOupaHue, paclio3HaBaHWE W H3Y4YEHHE CBOWCTB BOJOpoOJa (ropeHue), B3auMoJEHCTBHE
Bosiopoaa ¢ okcuoMm Menu(Il) (Bo3M0XKHO MCIOJIb30BaHUE BHACOMATEPHAIIOB), HAOIIOICHUE
00pa3IoB BEIIECTB KOJIMYECTBOM | MOIb, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS
BEIICCTB C PAa3IMIHONW PACTBOPUMOCTHIO, MPUTOTOBIICHUE PACTBOPOB C OMPEICIEHHOM
MacCOBOH JIoJIel pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOJIBI ¢ METaJJIaMH (HAaTPHEM U
KaJlbIlieM) (BO3MOIKHO MCIIOJIb30BaHHE BHJICOMATEPHANIOB), OIPEACIICHUE PACTBOPOB KUCIOT




U I1eJ0Yel ¢ MOMOILBI0 MHIUKATOPOB, MCCIeI0BaHUE OOpa3ll0B HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB, HAOIIOACHNE U3MEHEHUSI OKPACKH MHIMKATOPOB B PaCTBOPaxX KUCIOT U
nienouel, n3ydeHue BzauMoiercTBus okcua meau(1l) c pactBopom cepHOM KHCIOTHI, KUCIOT
C MeTaJulaMH, peakUuid HEeUTpanus3aluyd, IOJyYeHUE HEpPaCTBOPUMBIX OCHOBAaHMI,
BBITECHEHNUE OJIHOTO METAJlJIa APYTUM U3 pacTBOPA COJIH, PEILICHUE IKCIIEPUMEHTAIbHBIX 3a7a4
1o Teme «BaxkHe1e KJ1acchl HEOPTaHUUECKUX COSTUHEHUMN

Ilepnonnueckuii 3akoH u [lepruoauyeckas cucreMa XUMUYECKUX deMeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB. XUMHYecKast CBs3b. OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC
peakuuu

3.1

[lepBbie MOMBITKN KJIacCU(PUKAIUM XUMHYECKUX 3JIEMEHTOB. [IOHATHE O Tpymmax CXOIHBIX
9JE€MEHTOB (IETOYHBbIE M IIEJI0YHO3EMENbHbIE METAJUIbl, TallOT€Hbl, WHEPTHBIC Ta3bl).
DNeMeHTHI, KOTOpbIe 00pa3yoT aM(GOTepHBIC OKCUIBI U THIPOKCH/IBI

3.2

Ilepuonnueckuit 3akoH. [lepuoauueckas cucrema xuMuieckux 3semeHToB J1.1. Menaeneesa.
KopoTtkonepuoanas u mmmHHONEpHOAHAs (hopmbl [lepuoaudeckold CHCTEMBl XUMUYECKHX
anemeHToB J[.M. MenneneeBa. Ilepuonbl u rpynnbl. OU3WYECKUM CMBICH IMOPSAKOBOIO
HOMeEpa, HOMEPOB TMEePUOJia U TPYIIHI JIEMEHTa

3.3

Ctpoenue atomoB. CocTtaB aToMHBIX siep. M3oronbl. DnaekTpoHbl. CTpOEHHE AIEKTPOHHBIX
o0osoyek aTtoMoB mepBbIX 20 xumuueckux snaemMeHToB [lepuonmueckoit cucremsr J[.U.
MengneneeBa. XapakTepuCTHKa XUMHYECKOI'O 3JEMEHTAa II0 €ro IOJOXKEHUI0 B
Ilepuommueckont cucreme .M. MenneneeBa
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3aKOHOMEPHOCTH M3MEHEHHS paguyca aTOMOB XMMHUYECKUX DJIEMEHTOB, METAUIMYECKUX U
HEMETaJUIMYECKUX CBOWCTB IO TPyIIaM W meprojaaM. 3HaueHue [lepuoanueckoro 3akoHa U
[Teproauyeckoil cUCTEMBbl XMMUYECKUX AJIEMEHTOB JUIsl Pa3BUTHUS Hayku U mpaktuku. [[.M.
MeHnienieeB — yYEHBIA U TpaXXKJaHUH

3.5

XuMuueckas CBA3b. KoBanenTHas (HOJ'IHpHaH nu HCHOHHpHaﬂ) CBA3b.
3JI€KTpOOTpI/ILIaTeHBHOCTb XUMHYECKUX 31eMeHTOB. loHHAas CBSI3b

3.6

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTEIIBHEIC peaKkuum. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHHA. OKHMCIUTEIN U BOCCTAHOBUTECIIN

3.7

XUMUYECKUH DKCIEPUMEHT: H3yueHHEe OOpa3I[OB BEIIECTB METAIJIOB MU HEMETAIJIOB,
B3aUMO/ICUCTBUE THIPOKCHUIA IIMHKA C PACTBOPAMH KUCJIOT U IEI04YeH, IPOBEICHUE ONBITOB,
WUTIOCTPUPYIOUINX MPUMEPhl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
PEaKIy pas3ioKeHHUsl, COSAMHECHHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJAEPKAHUS

1

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

[Tepuoamueckuii 3akoH. [lepuoanueckas cucrema Xumuieckux 3semeHToB .M. Meneneesa.
Crtpoenue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBONCTB XUMHUYECKUX DJIEMEHTOB IEPBBIX
TPEX NEPUOJIOB, KAJIUsI, KaJbLUS U UX COEUHEHU B COOTBETCTBUU C MIOJIOKEHUEM PJIEMEHTOB
B [leproinueckoi CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BeliecTBa: BHJbl XUMHUYECKOM CBSI3M. THUNBI KPUCTAUIMUECKHX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILECTBA OT THINA KPUCTAUIMYECKOW PEMIETKU U BUJIA XUMUYECKOU
cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB (MEXKIyHapOoIHAs U
TpUBUAIbHAS). XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAUIMXCA K pAa3JIMYHBIM KilaccaM
HEOPraHWYECKUX COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAaHUYECKHUX BEUIECTB

1.3

Krnaccudukanuss XMMHYECKUX PEaKIUi MO pa3NUYHBIM MpH3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3(PQEeKTy, MO M3MEHCHHIO CTCICHEH




OKHUCJICHUS! XUMUYECKHUX JIEMEHTOB, 110 O0OPaTUMOCTH, IO YYaCTHIO KaTaau3aTopa). DK30- U
SHJOTEPMHUUECKHAE pEaKIud, TEPMOXUMUYECKUE ypaBHEeHMs. [loHSITHE O CKOpOCTH
XHMHUYECKON peaKkinu

1.4

[TonsiTrie 06 0OpaTUMBIX M HEOOPATUMBIX XMMHYECKHUX peakiusaxX. [IoHsITHe 0 TOMOTEHHBIX U
reTepOreHHbIX peakiusax. [loHdarue o xumudyeckoM paBHOBecHH. DakTOphI, BIMSIOIMINE HA
CKOPOCTb XMMHUUYECKOM PEAKLIMU U MOJ0KEHUE XUMUYECKOTO PABHOBECHUS

1.5

OKHCIIUTETFHO-BOCCTAHOBUTEIBHBIC  PEAKIIMH, DJIGKTPOHHBIN OalaHC  OKHCIUTETHHO-
BOCCTaHOBUTENBbHOU peakiuu. CocTaBlIeHHE ypPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIuii C UCIOJIb30BAHMEM METO/Ia SJIEKTPOHHOTO OaaHca

1.6

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEAIEKTPONUTHL. KaTHOHBI,
AHUOHBL. MexaHW3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUJIAMH XUMHYECKOM CBSI3H.
Crenenp nuccouuanuu. CunbHble U ciaOble AJIEKTPONUTHL. Peaknuum MOHHOrO oOMeHa.
VYcnoBus NpOTEKaHWsI peakluid HOHHOTO OOMEHa, TOJHBIE W COKpalléHHbIE HOHHBIC
ypaBHeHUs peakiuii. CBOICTBAa KHUCIOT, OCHOBAaHUM U COJIEM B CBETE€ NpEICTaBICHUU 00
AJIEKTPOIUTHYECKON nucconnanuu. KauecTBeHHbIE peakiii Ha HOHBL. [loHATHE O TuapOH3e
coJiei

1.7

XuMnueckni OKCIICPUMCHT: O3HAKOMJICHUC C MOACIIAMHU KPUCTAIUIMYCCKUX peIHéTOK
HEOPraHMYECKUX BEIICCTB — METAJIJIOB M HEMeTaJIoB (rpaduTa U aamasa), CII0KHBIX BEIICCTB
(x7mopuja HaTpHs), HCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM pEaKIMH OT
BO3JICHCTBUS  PA3IMYHBIX (PAKTOPOB; MCCIEAOBAHHE DJICKTPOIPOBOIHOCTH PACTBOPOB
BEIIECTB, IMpoIllecca AMCCOIUAIIMN KUCIIOT, MEI0Yeil u coyel (BO3MOXKHO HCIOJIh30BaHUE
BHJIEOMATEPHUAIIOB); MPOBEIAEHUE ONBITOB, WLUIIOCTPUPYIOMIMX MPU3HAKU MPOTEKAHUS
peaknuii HOHHOr0 oOMeHa (0Opa3oBaHHE OCajliKa, BBIICICHHE raza, 0Opa30oBaHUE BOJbI);
OMBITOB, WLIIOCTPUPYIOIIUX HPHUMEPhl  OKHCIUTCIbHO-BOCCTAHOBUTEIIBHBIX — peaKInui
(ropeHue, peakuy pa3oKEeHUsI, COSTMHECHHMS ); PacCli0O3HaBaHUE HEOPTaHWYECKUX BEIICCTB C
IIOMOIIIBIO KAYECTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3aJa4

Hewmerans! u ux COCIUHCHUA

2.1

OOm1as xapakTepucTika ranoreHoB. OcoOEHHOCTH CTPOSHMS aTOMOB, XapaKTEpHbIE CTENEHN
okuciaenus. CTpoenue u GU3NIECKUE CBOMCTBA MPOCTHIX BELIECTB — I'aJIOT€HOB. XUMUYECKUE
CBOMCTBA Ha IpuUMepe XJopa (B3aUMOJEHCTBUE C METAUIAMHU, HEMETAJUIAMH, LIEI0YaMH).
Xnoposogopon. ConsHas KHCIOTAa, XUMHUYECKHE CBOMCTBA, IIOJyYEHUE, IPUMEHEHHE.
JleicTBHE XJI0pa M XJIOPOBOAOPOJA HA OpraHU3M 4YelloBeKa. BakHeuime XJIOpUAbI U HUX
HAaxO’KJICHUE B IIPUPOJIE

2.2

OOmas xapakrepuctuka 531eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u Gusnueckue cBOMCTBa MPOCTHIX BEIIECTB —
KHCJIOPO/ia U cephl. AJUIOTPOINHbBIE MOJU(PUKALIMN KUCIOPOJIa U cepbl. XUMUYECKUE CBOICTBA
cepsl. CepoBOAOpOA, CTpoeHHUE, PU3NUECKUE U XUMHUYECKHe cBoiicTBa. OKCHABI Cepbl Kak
IIPEJICTaBUTENIN KUCIOTHBIX OKCUJIOB. CepHas KUCIIOTa, (PU3HUECKHEe U XUMUYECKHE CBOICTBA
(oOmMe Kak mpeAcTaBUTENS Kilacca KUCIOT U cnenuduueckue). XMMHUYECKHE PEaKLUu,
Jie)Kalle B OCHOBE MPOMBIIUIEHHOTO crioco0a Moidy4yeHus cepHoM kucioThl. [lpumenenue.
Conu cepHOM KUCIIOTHI, KaUeCTBEHHAsl peakius Ha Cyibdar-uoH. HaxoxmeHnue cepsl u eé
COeIMHEHUI B mpHupone. XUMHUECKOE 3arpsi3HEHHE OKpYXarolledl cpelbl COeIMHEHUSIMU
cepbl (KUCIOTHBIE IO/, 3aTpsI3HEHHE BO3/1yXa U BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPALLICHHS
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OOmiast xapakTepucTHka 31eMeHTOB VA-rpymnmbsl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIE CTENEeHU OKHUCIEHHs. A30T, pacnpocTpaHeHHWE B Npupoze, (uzndeckue u
XUMUYEeCKHe CBOHCTBa. KpyroBopoT aszora B mpupome. AMMHAK, €ro (QHU3UYECKUEe H
XUMHUYECKHE CBOWCTBA, MoJiyueHHe U mnpuMeHeHue. Conu amMMOHUA, UX (U3HYecKue u
XMMHUYECKHE CBOMCTBA, NpUMeHeHue. KauecTBeHHasl peakliisi Ha MOHbl aMMOHUA. A30THas
KUCIIOTa, €€ moyryueHue, Gu3ndeckue U XMMHUECKHEe CBOMCTBA (00IIMe KaK MpeACcTaBUTENs
KJ1acca KUCJOT U creurduueckue). Vcnonbp3oBaHre HUTPATOB U COJie aMMOHMSI B KAUECTBE




MUHEPATBHBIX yI00peHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYKAIOIIeH cpeibl COeTMHEHUSIMU
a30Ta (KUCJIOTHBIE I0K/H, 3arPSI3HEHUE BO3/1yXa, MOYBbI U BOJIOEMOB)

24

docdop, amrorpornHsle Moaudukanuu Gochopa, GU3MYECKHE U XUMHUYECKHE CBOWMCTBA.
Oxcun docdopa(V) u dochopHas kuciora, (uudyeckrne W XUMHUYECKUE CBOMHCTBA,
nosiydyeHue. VMcnonb3oBanue pochaToB B KaueCTBE MUHEPATIbHBIX YI00pEeHUN

2.5

OOmass xapakrepuctuka d31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTpPOEHHSI aTOMOB,
XapakTepHbIE  CTETIEHW  OKHCIEHHS.  YTJIepOA,  aUIOTPONHBIE  MOAW(UKAINH,
pacnpocTpaHeHHe B MpHUPOAe, (HU3NYECKHE W XUMHYECKHE CBOMcTBA. AjcopOrus.
Kpyrosopot yrnepoga B mpupoge. OKcuIbl yriepoga, UX (U3HYECKHEe M XHMHUYECKHE
CBOWCTBA, JCHCTBHE Ha XKMBBIE OPTaHU3MBI, TOJYYCHHE W TIPUMEHEHHE. DKOJIOTUYECKHE
npoOnembl, cBs3aHHBIE ¢ okcuaoMm yraepona(lV); rumoreza rno0aIbHOTO IMOTETUICHUS
KJIMMaTa; MapHUKOBBINA 2P QeKT. YToabHast KUCIOTa U €€ COJH, NX (PU3NUECKUEe U XUMUYECKUE
CBOWCTBa, NOJy4YeHHE W TpUMeHeHHe. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEITUIIMHE, TPOMBIIUICHHOCTH M CEITLCKOM XO03SHCTBE

2.6

HepBOHa‘IaJ'II)HI)IC IOHATHS 00 OpPraHn4Ye€CKrUX BCHICCTBAX KaK O COCAMHCHUAX YIJICpOJa
(MCTaH, 9TaH, 3TUJICH, AlCTHUJICH, 3TAHOJI, IIMLHCPUH, YKCYCHasd KI/ICJ'IOTa). Hx coctaB m
XUMHUYCCKOC CTPOCHHC. [TonsaTe 0 OMOJIOrMYECKH BasKHBIX BCIHICCTBAX: JKHUPAX, 6CJ'IK3.X,
yYriaeBogax — M HUX POJIM B KHU3HHU YCIOBCKA. MaTepI/IaJ'II)HOG CANHCTBO OPraHUYCCKUX H
HCOPIraHUYICCKUX COCI[I/IHCHI/Iﬁ

2.7

Kpemnuii, ero ¢puznueckue u XuMU4ECKUE CBOWCTBA, MOJIy4eHUE U puMeHeHune. CoeTMHeHHs
KpemMHHUs B mpupone. OOmue mnpencrasieHus o0 oxcuae kpemHus(IV) um kpemHueBoi
kucnote. CHIIMKAThl, UX UCIOJIB30BaHUE B OBITY, MEAMLIMHE, TPOMBIIIICHHOCTU. Baxkneiimme
CTPOUTENIbHBIE MAaTEpPHAJbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. [IpoGiemsbr
0€30I1acCHOT0 MCIIOIb30BAHMS CTPOUTEIHHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HU

2.8

XUMHUECKUI HSKCHEPUMEHT: H3ydeHHe OOpa3lloB HEOPraHWYECKUX BEUIECTB, CBOMCTB
COJITHOM KHCIIOTBI; NMPOBEICHNE KAUeCTBEHHBIX PEaklui Ha XJIOPHUI-WOHBI M HAONIO/CHUE
NPU3HAKOB HUX NPOTEKAHUS; OMBITHI, OTpaXkaroliue (pu3nyeckrne U XUMHUYECKUE CBOWCTBA
raJIOTeHOB M X COeIMHEHH (BO3MOXHO HCIIOJIb30BAHNE BUIC€OMATEPHAIIOB); 03HAKOMIICHHE
c oOpas3niaMu XJIOPUIOB (TaJOT€HUIOB); O3HAKOMJIEHHWE C oOpa3laMu cepbl H e
COEIMHEHUSIMA (BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPUANIOB); HaOJIIOJEHUE mpoliecca
oOyriIiMBaHUsl caxapa MOJ JCHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIIOTHI; W3ydeHHE
XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIIOTHI, MPOBEACHUE KaUeCTBEHHOMN peakiuu
Ha cynb(ar-uoH U HaOMIo/eHNe NMpU3HaKa e€ MPOTEKaHMs; 03HAKOMJICHHE ¢ (PU3NYECKUMU
cBoWcTBaMH  a30Ta, ¢ochopa W HX COeNMHEHHWH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), 00pa3liaMu a30THHIX U (HOChHOPHBIX YI0OpEHHUIA; ITOTyueHne, coOupaHue,
pacrio3HaBaHME U U3Y4YEHUE CBOWCTB aMMHaKa; MPOBEJICHUE KaueCTBEHHBIX PEaKLUil Ha HOH
aMMOHHMSI W ¢ochaT-uOH W H3YUYCHHE TPH3HAKOB HUX TPOTEKAHUS, B3aMMOJCHCTBHE
KOHUEHTPUPOBAHHOM  a30THOM  KHUCIOTBI €  MeIpl0  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB); H3Y4YEHHE MOJeNeld KPUCTAIUYECKHX pemETOK anMmasa, rpadwura,
¢dymiepeHa; O3HaKOMJIGHHE C  TPOLECCOM  aJcopOLMU  PAacTBOPEHHBIX  BEIIECTB
aKTHBHPOBAHHBIM YIJIEM H  YCTPOMCTBOM MpPOTHBOTa3a; MOJy4YeHHE, CcoOMpaHue,
pacrio3HaBaHME M U3y4YE€HHUE CBOMCTB YIJIEKUCIIOTO ra3a; MPOBeJIeHNE KaueCTBEHHbBIX peakuil
Ha KapOOHAT- M CHJIMKAT-UOHBI W M3yYCHHE NMPU3HAKOB WX MPOTEKAHHs; 03HAKOMJICHHE C
MPOAYKITUEH CHIMKATHON MPOMBINIJICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
«BaxHel111e HeMETaJIIbl U UX COSUHEHUS»

Merannsl 1 uxX COCINHECHUA

3.1

OO0mas xapaKTepUCTHKA XUMHYECKHUX JJIEMEHTOB — METAJUIOB HA OCHOBAHUH WX TIOJIOKEHUS
B [lepnoanyeckoii cucreme xumudeckux 3yemMeHToB .. MenzaeneeBa u CTpO€HUSI aTOMOB.
Crpoenue MeramioB. Metanyeckas CBs3b U METAJUIMYECKash KpUCTAIMYECKas peléTka.
DJIEKTPOXUMHUYCCKHUH Psifi HAPSHKEHU METalIOB




duznyeckre U XMMHYECKHUE CBOICTBa MeTaimioB. OOmme crnocoObl MOMYyYeHHUsS METaJIOB.
3.2 [ToHsiTHE O KOPPO3MM METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI MX OT KOppo3uu. CrijiaBbl
(ctanp, 9yryH, TIOPATIOMUHUHN, OpOH3a) M MX MPUMEHEHHE B OBITY U TPOMBIIINICHHOCTH

[I{erounble MeTaIIBL: OJIOKEHUE B [lepuoandeckoit cucreme XuMuyeckux anemeHTos J1.1.
MeneneeBa; CTpOEHHE MX aTOMOB; HaxoxKJaeHue B npupoje. Ousnyeckne u XUMHUYECKUE

3.3 cBoiicTBa (Ha mpuMmepe HaTpuss W Kanusi). OKCHIBI W THUIPOKCHABI HATPUs W KaJIHsl.
[IpyMeHeHUE MIETOUYHBIX METAJJIOB M UX COCIMHEHU N
[llenouHo3emMenbHbIC METAIIBI MAarHUM U KaJbIUM: moJjioxkeHue B [lepuoandeckoit cucreme
3.4 XuMH4ueckux nemMeHToB /.M. MeHnneneeBa; cTpoeHHE UX aTOMOB; HAaXO0KJICHUE B MPUPOJE.

dusznyecke U XMMHUYECKUE CBOMCTBA MarHus U Kaiblvd. BaxxkHelne coeqMHEHUS KaabIAI
(okcua, THAPOKCHT, coyin). JKECTKOCTH BOJBI U CITOCOOBI €€ YCTpaHEHHUS

AmomuHMii: Tionokenue B Ilepuogmyeckoil cucreme Xxumudeckux anementoB  [[.H.
3.5 MeHieneeBa; cTpoeHHEe aToMa; HaxoxkIeHHe B npupoe. Guzndeckrue 1 XUMHUECKUE CBOICTBA
amoMHHUS. AMGBOTEpHBIE CBOMCTBA OKCH/JIA M THIPOKCH/IA ATFOMUHUS

Keneso: monoxenue B [lepronnueckoit cucreme xumudeckux snementoB J.M. Menpeneena;
3.6 CTpOEHHE aTOoMa; HaXOXACHHE B mpupojae. Puznueckue U XMMUUYECKHE CBOMCTBA XKelesa.
Oxcunpl, rugpokcuabl U cou xene3a(ll) u xenesa(lll), mx cocra, CBONCTBA U MOTYUYEHUE

XUMHUYECKUN OKCIIEPUMEHT: O3HAKOMJICHHE C O00pa3llaMd METalIOB U CIUIABOB, HX
(bu3NYeCKUMU CBOWCTBAMH; HM3yY€HHE pPE3yJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
UCIOJIb30BaHNE BUAECOMATEPUANIOB), OCOOEHHOCTEH B3aMMOACWUCTBUS OKCHUAA KaJbIUS H
HaTpUs ¢ BOJOW (BO3MOYKHO HCIIOJIb30BAHHUE BUIEOMATEPUAJIOB); MCCIIEJOBAHUE CBOMCTB
KECTKOM BOJBI; Mpollecca TOPEHUs Kelle3a B KHUCIOpojAe (BO3MOXHO HCIOJIb30BAHUE
3.7 BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKaHUs KAueCTBEHHBIX pEaKui Ha WOHBI (MarHwus,
KanmbIus, amoMunus, nuHka, xeneza(ll) u xeneza(Ill), mequ(Il); HaGnroneHue U omucaHue
MPOIIECCOB OKPAIIMBAHMS IUIAMEHHM HWOHAMH HATpHs, Kadus W Kaiblus (BO3MOXHO
UCIIOJIb30BaHNE BHAEOMATEPUANIOB); HCCleNoBaHUE aM(OTEpHBIX CBOWCTB THUIPOKCUIA
QIIOMUHUS M TUAPOKCU/IA IUHKA; PEILICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxkneiiine
METaJIbl M X COSTUHEHUSD)

4 XUMHSI M OKpY’KaroLas cpeaa

HoBele marepuanbl um TexHojoruu. BemecrBa m Marepuanbsl B IOBCEAHEBHOW JKWU3HU
4.1 4esoBeKa. XUMHUS U 3710poBbe. be3onacHoe ncnob30BaHne BEMIECTB U XUMUYECKUX PEAKIIUIMA
B ObITy. [lepBast moMoIlb TpU XMMHUUECKUX 0XKOTaX U OTPaBIEHUSIX

OCHOBBI 3KOJIOTUYECKOW TI'PAaMOTHOCTH. XHMHUYECKOE 3arps3HEHHE OKPYXKarollel cpelibl
I[TAK. Pomp XuMHM B pelIEHUH OJKoOJOTHYecKuX mpobneM. IlpuponHble HCTOYHMKHU

4.2 -
YIJIEBOA0POAOB (Yroib, IPUPOIHBIH Ta3, HEPTH), MPOAYKTHI UX MepepadOTKH, UX POJIb B ObITY
Y IPOMBIIIUICHHOCTH

43 XUMHUYECKUN IKCIEPUMEHT: U3ydeHHe oOpas3IloB MaTepHUanaoB (CTEKJIO, CIUIaBBI METaJUIOB,

TMOJUMEPHBIC MaTepHUAJIbI)

HNPOBEPAEMBIE HA OI' IO XUMHUHN TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOM ITIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHMS K NPEIMETHBIM pe3yJjbTaTaM 0a30BOr0 YpOBHS
NpoBepsieMoro OCBOCHHS OCHOBHOW 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOIO 00111ero
TpeOoBaHus o0pa3oBanusi Ha ocHoBe PI'OC
1 [IpencraBnenue:




1.1

0 MO3HABAEMOCTHU SIBJICHUI MPUPObI, TOHUMAHUE O0OBEKTUBHON 3HAUMMOCTU OCHOB
XUMHYECKON HayKd Kak oO0JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, KOMITOHEHTA
oOmmel KyJbTyphl W TMPAKTHYECKOM JEATENHHOCTH UYEJIOBEKAa B  YCIOBUSX
COBPEMEHHOTr0 OOIIeCTBa; MOHUMAHUE MECTa XUMHUU CPEIH IPYIHMX €CTECTBEHHBIX
HayK

1.2

O Hay4YHBbIX METOJAaX MO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U TCOPECTUICCKUX
MCTOdax HUCCICAOBAHUSA BCIICCTB W HU3YUYCHHUA XUMHUYCCKUX peaKuHﬁ; YMCHUC
HUCITIOJIB30BaTh MOJACIIN JJIA OOBSICHCHHUS CTPOCHHA aTOMOB U MOJICKYJI

1.3

o cdepax nmpodeccHnoHATBEHOM AeSITETFHOCTH, CBI3aHHBIX C XUMHUEH U COBPEMEHHBIMU
TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTIIKEHUSX XUMHUYECKOW HAYKH, YTO TMO3BOJIUT
oOydaroluMmcsi ~ paccMaTpuBaTh  XHMHI0O  Kak  cdepy  cBoedl  Oynymiei
npoecCHOHANBEHON JESITENTFHOCTH W CeNaTh OCO3HAHHBIM BBIOOP XHMHH Kak
poUIBLHOTO MPEIMETa IPH MEPEX0/ie Ha YPOBEHb CPEIHEro 001Iero o0pa3oBaHus

Brnanenue cucremMol XUMHYECKUX 3HAHUM M yMEHHE MPUMEHATH CUCTEMY
XUMHUYECKUX 3HAHHUM, KOTOPasi BKJIIOYAET:

2.1

BaKHEHIIIME XUMUYECKUE TIOHATHUS: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
MPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOIHAS U HEOJHOPOIHASI CMECh, OTHOCHUTEIHHBIC
aTOMHAsl ¥ MOJIEKYJISIpHAas MaccChl, KOJMYECTBO BEILIECTBA, MOJb, MOJSIpHas Macca,
MOJIIPHBIN 00BEM, OKCH/T, KHCIIOTa, OCHOBAHUE, COJIb (CPEIHSIS), XUMHYECKAs PEaKIIUs,
peaKIMy COCTUHEHHMSI, PEAKIIMH PA3JI0KEHHS, PEAKIIMH 3aMEIEHHS, PEaKIMi 0OMeHa,
TEIUI0BON A(PEKT peakuu, FK30- U IHIAOTEPMUUECKUE PEAKIIUH, PACTBOP, MaccoBast
J0JI1 XUMHYECKOro OJJIEMEHTa B COEIMHEHUH, MaccoBas [OJsi W MPOLEHTHAas
KOHIICHTpAIIMsI BEUIECTBA B PACTBOPE, SAPO aTOMa, JIEKTPOHHBIN CJI0M aTOMa, aTOMHast
opbutanb, paauyc aToMa, BAJICHTHOCTb, CTENEHb OKHUCICHHS, XUMHUYECKas CBSI3b,
3JIEKTPOOTPULIATENILHOCTb, MOJISIPHAS. M HEMOJISIPHAsi KOBAJICHTHASI CBSI3b, HOHHAS CBSI3b,
METaJTUYECKas CBsI3b, KPUCTALTNYECKAs periéTKa (aToMHast, MOHHAs!, METaJUTMYECKasl,
MOJIEKYJIIpHasi), WOH, KaTHOH, aHHOH, OJJIEKTPOJIUT UM  HEDJIEKTPOJIUT,
ANEKTPOJUTAYECKAsT UCCOIMAIUS, PEaKIMH HWOHHOrO OOMEHa, OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMH, OKUCIUTENb U BOCCTAaHOBUTENb, OKUCICHHE U
BOCCTaHOBJICHHE, 3JIEKTPOJIN3, XUMUYECKOE paBHOBECUE, OOpaTUMbIe U HEOOpAaTHUMBbIE
peakuuu, CKOPOCTh XMMHUYECKON peakuuu, karamuzatop, [TJIK, koppo3usi Metamios,
CILJIaBBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHUS MAcCChl, MEPUOANMYECKUMN
3akoH /.M. MeneneeBa, 3aK0H ITOCTOSTHCTBA COCTaBa, 3aKOH ABOTaapo
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TCOPHUU XUMHUH: ATOMHO-MOJICKYJISIpDHAA TCEOpUA, TCOPHUAL SHCKTpOHHTHqCCKOﬁ
JUCCOITMaln

Brnanenue ocHOBaMM XMMHUYECKOUM IPaMOTHOCTH, BKITIOYAIOIIIECH

3.1

yMEeHUE MPaBUIIbHO MCII0JIb30BaTh M3yUEHHbIE BELIECTBA U MaTepUaibl (B TOM YHUCIIe
MUHepaJIbHbIE YI00pPEHUs, METAJUIBI M CIIJIaBBI, IPOAYKTHI IEPepabOTKU MPUPOTHBIX
HMCTOYHUKOB YIJIEBOAOPOJOB (YIJIs, MPUPOIAHOIrO ra3a, He()THU) B OBITY, CEIBCKOM
XO034HCTBE, Ha IPOU3BOCTBE U IOHUMAHUE 3HAYCHHUS )KUPOB, OCIIKOB, YIIEBOAOB JUIS
OpraHM3Ma 4eJOBEKa; YMEHHME MPOTHO3MPOBATh BJIMSIHHE BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HAa OPTaHU3M YEJI0BEKA M OKPY>KAIOLIYIO IPUPOIHYIO CPEIy

3.2

YMEHHE WHTETPUPOBATh XUMHYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX Y4YEOHBIX
MPEAMETOB

33

HaJIMYME ONbITa PabOThl C Pa3NUYHBIMH HCTOUYHUKAMH HHQPOPMALUU MO XUMHH
(Hay4yHast 1 Hay4YHO-IIOMYJISIpHAsl JINTEpATypa, CIOBapH, CIPABOUYHUKH, MHTEPHET-

pecypchl)




YMCHUC 00BEKTUBHO OLICHUBATb I/IH(bOpMaI_II/II-O O BCHICCTBAX, UX IIPCBPAIICHUAX H

3.4 MPAKTUYECKOM TPUMEHEHWHW W YMEHHE HCIIONB30BaTh €€ Ui pelieHus y4eOHO-
TO3HABATEJIHHBIX 33]1a4
Brnagenune ocHOBaMu MOHATUWHOTO amiapara U CHMBOJUYECKOTO SI3bIKa XUMHUU IS
4 cocTaByieHUs (POPMYJI HEOPTaHUYECKUX BEIIECTB, YPABHCHHIN XUMUYECKUX PEaKIINA;
ocHoBaMu xumuueckoil HomeHknatypsl (IUPAC u tpuBnaibHOi)
YMeHne OOBSCHATH CBSA3b TOJIOKEHUS djeMeHTa B llepuommdeckoit cucreme ¢
5 YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUECKUX JIEMEHTOB (COCTaB U
3apsn  sapa, oOIee YHCIO SIEKTPOHOB), PACHpEelieHHEM JJIEKTPOHOB TIO
SHEPreTHUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPUOOB, KAIHS M KAJIbITUS
[IpeacraBnenue o nepuoANMYECKOM 3aBUCHUMOCTH CBOMCTB XHUMHMUYECKHX 3JIEMEHTOB
6 (paguyc aroma, 3JEKTPOOTPHUIATEIBHOCTb), MPOCTHIX M CJOKHBIX BEIIECTB OT
MOJIO’KeHUs dyeMeHToB B [leproanueckoit cucreMe (B MajbIX MEPUOJAX U TIABHBIX
MOATPYNIax) U AJIEKTPOHHOI'O CTPOCHHUSI aTOMa
7 YMmenue kinaccuuuupoBarh:
7.1 XUMUYECKUE ITIEMEHTBI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKLIUU
8 YMeHue onpenensth:
8.1 BAJICHTHOCTH M CTENIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB, 3apsil HOHA
8.2 BUJI XUMHUYECKOM CBSI3M M TUI KPUCTAILTHYECKON CTPYKTYPHI B COSTMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTENIb U BOCCTAHOBUTEND
9 YMeHue XxapakTepu30BaTh (PU3NUECKUE U XUMHUYIECKHUE CBOWCTBA:
9.1 MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, rpadur, amMas, KpeMHHH, a3o0T,
dbocdop, cepa, xJi0p, HATPUH, KT, MATHUH, KaJIbIIUI, AIIOMUHUHI, JKEJIe30)
CIIOXHBIX BEIECTB, B TOM 4YHCJIE WX BOAHBIX PACTBOPOB (BOJA, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOJOPOJ, OKCHIBI MU THApPOKcUIpl MeTtamwioB [-IIA rpynm,
9.2 amomunus, meau (1I), munka, sxenesa (11 u III), okcuast yrnepona (II u IV), kpemuus
(IV), azora u dochopa (III u V), cepsr (IV u VI), cepuucras, cepHas, a30TUCTas,
aszoTHas, hochopHasi, yrojibHasi, KpeMHHEBAsi KHCIIOTa M UX COJIH)
MPOTHO3UPOBATh U XapaKTEpPU30BaTh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT HX
9.3 COCTaBa M CTPOECHHUA, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB,
BO3MOXKHOCTH MPOTEKAHMSI XUMUYECKUX IPEBPAIICHUI B Pa3IMYHBIX YCIOBUIX
10 YMeHue coCTaBJISITh MOJIEKYJISIPHBIE U MOHHBIC YPAaBHEHUS PEAKIUI, B TOM YHCJIIE:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKHMCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAM
103 WUTIOCTPUPYIOIINX ~ XMMUYECKHE CBONCTBA M3Y4YEHHBIX  KJaccoB  (Tpyrm)
HEOPraHUYECKHUX BEIECTB
10.4 MOATBEPKIAIOIIKUX TeHETHUYECKYI0 B3aMMOCBSI3b MEX/1y HUMHU
11 YMeHne BBIYUCTATH (IPOBOJIUTH PACUETHI):
11.1 OTHOCUTEIILHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MAcCCOBYIO JOJIO
XMMHYECKOTO 3JIEMEHTa B COCIMHEHUU
11.2 MacCOBYIO JIOJIO BEIIIECTBA B pacTBOpE,
11.3 KOJIMYCCTBO BEIIECTBA M €TI0 MacCy, 00bEeM ra3oB
11.4 M0 YPaBHEHUSM XMMUYECKUX PEAKIMI W HAXOAUTh KOJIUYECTBO BEIIECTBA, OOBEM U

Maccy peareHTOB WJIM MPOJIYKTOB PEAKIIUH




12 Biianenue (3HaHHE OCHOB):

OCHOBHBIMH METOJIaMH HAYYHOTO IMO3HAHUS (HAOIIOACHIE, H3MEPEHNE, DKCTIEPUMEHT,
12.1 MOJICIUPOBAaHUE) MPU U3YYCHUHU BEIIECTB W XUMHYECKHUX SIBIICHUH; yMEHUeE
chopMyIMPOBATh MPOOJIEMY H MPEATOKUTH MYTHU €€ PEIICHHsI

Oe30macHoMi pa6OTI>I C XHMMHUYCCKMMH BCIHICCTBAMU, XHUMHYCSCKOH HOCYHOﬁ nu

12.2
1a00paTOPHBIM 000PYIOBAHHEM

npaBujaMu  Oe30MacHOro oOpalleHHs ¢ BELIeCTBAaMM, HCIHOJIb3yEeMbIMU B
IIOBCE/IHEBHOM JKM3HM, NpPaBUJIAMH IOBEACHUS B LENAX COEPEXKEHUS 310pOBbI U
12.3 OKpYy’Karollel MpUPOJHON Cpeflbl; TOHUMaHUe Bpeaa (OMacHOCTH) BO3JEHCTBUS Ha
KHUBBIE OPraHU3Mbl OINpPENENEHHBIX  BEIIECTB, CIOCOOOB YMEHBIIEHUS MU
NIPEAOTBPALIEHUS UX BPEAHOIO BO3ACUCTBUS

Hanuuwue MMPAKTHUYCCKUX HABBIKOB INIAHUPOBAHUSA W OCYHICCTBJICHUA CICAYIOMIUX
XUMHYCCKHUX OKCIICPUMCHTOB!

13

M3Yy4eHHE U ONKCcaHue (PU3NUeCKUX CBOMCTB BEIIECTB; O3HAKOMIICHHUE C (PHU3NIECKUMHU
13.1 U XUMHUYECKHUMH SBIICHUSAMU; OIBITHI, WUIIOCTPUPYIOIINE IPU3HAKA IPOTEKAHUS
XUMHYECKUX PEeaKLHil

13.2 M3yUYEHHUE CIIOCOOOB pa3esIeHHs CMecei

MOJYUCHUC KHUCJIOPOJa U U3YUYCHUC CrO CBOﬁCTB; MOJIYUYCHUC BOAOPOAa U U3YUYCHUC
13.3 €ro CBOMCTB; MOJY4YEHHE YTJIEKUCIOro ra3a M M3yuyeHUE €ro CBOWCTB; IOJIyYEHUE
aMMHaKa U U3y4eHHUE ero CBOWCTB

MIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJEH pacTBOPEHHOIO
BEILIECTBA

13.4

MPUMEHEHHE WHIUKAaTOpOB (JlakMyca, MeTWjopaHxka M (¢eHondTanenHa) s

13.5 o
OIIpCACIICHUA XapaKTEpa CPCAbl B paCTBOPAX KHCJIOT U IMICII0UYCH

WCCIIEZIOBAaHNE W ONFCAHWE CBOWCTB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;
U3yUYeHHE B3aUMO/ICHCTBUSI KUCIIOT C METAJUIAMH, OKCHJIAMH METaJUIOB, PACTBOPUMBIMHU
13.6 1 HEPAaCTBOPUMBIMH OCHOBAaHMSIMH, COJISIMH; TIOJyUYE€HNUE HEPACTBOPUMBIX OCHOBAHUIA;
BBITECHEHHE OJTHOTO MeTaa PYTUM U3 pacTBOPA COJIN; NCCIIeIOBaHIE aM(OTEPHBIX
CBOMCTB THJPOKCHIOB ATFOMUHHUSI U IMHKA

pelieHue  AKCIePUMEHTAIbHBIX  3aad 1o TeMaM: «OCHOBHBIE  KJIACChI
13.7 HEOPraHUYECKUX COCTUHEHUI; « DNEKTPOIUTHYECKas Tuccounanusy»; « Baxueitmme
HEMETAJIJIBI U UX COEIUHEHUs»; « BajkHeHIIIMe MeTaljabl U UX COSIUHEHUS)

XUMHYECKHE IKCIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS peaKiuit
HNOHHOTI'O 06MeHa; Ka4YCCTBCHHBIC PCAKIIMU Ha ITPUCYTCTBYIOIINEC B BOJAHBIX paCTBOpax
13.8 WOHBI: XJIOpUI-, OpOMHI-, HOIUI-, CYIb(daT-, hocdat-, KapOoHaT-, CHIIMKAT-aHUOHBI,
TUAPOKCHU/I-UOHBI, KATUOHBI aMMOHUS, MarHus, KaJlbllus, alFOMUHHUS, kere3a (2+) u
xenesa (3+), meau (2+), nMHKA

14 YmMmenue:

MPE/ICTaBIATh Pe3yJbTaThl JKCHEpPUMEHTa B (OpMe BBIBOJIOB, [10Ka3aTENbCTB,

14.1
l"pa(bI/IKOB u Ta6J'II/II_I H BbIABJIATH OMIIMPHUYCCKHUEC 3aKOHOMCPHOCTH

YCTaHaBJIMBATh CBSA3HM MEXy PealbHO HAOII0AaeMbIMU XUMUUYECKUMHU SIBICHUSAMU U
14.2 MpoIeccaMy, MPOUCXOIIIIMMU B MAaKpOo- U MHUKPOMHUPE, OOBSACHATH MPHUYUHBI
MHOT'000pa3usi BEIIECTB

HEPEYEHD 9JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbBIX HA OCHOBHOM
IroCYAAPCTBEHHOM 3K3AMEHE 110 XUMHUHAN

‘ Koa ‘ IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS




HCpBOHa‘laHBHLIe XUMHNYCCKHUC ITOHATHUA

1.1

UucTteie BemecTBa U cMecu. CiocoObI pa3fieiieHus: cMecei

1.2

ATOMEI 1 MOJICKYJIBL. Xummnueckue 3J1eMeHThI. CHUMBOJIBEI XUMHYECKUX JIEMEHTOB. HpOCTBIC n
CJIOJKHBIC BEIICCTBA.

1.3

Xumnueckas popmyiia. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JIeMEHTOB. CTereHb OKUCICHUS

1.4

3aKoH IIOCTOSHCTBA cocraBa BemiecTB. OTHOcUTENbHAS aroMHasg Macca. OTHOCUTEIbHAA
MOJICKYJIsipHast Macca. MaccoBasi JI0JIsl XMMHYECKOTO JIEMEHTA B COCTMHECHUH

1.5

KomnuectBo BemectBa. Mosb. MomsipHass macca. Mousipablii 00bEM razoB. B3zaumocssisb
KOJIM4€ECTBA, MACCHI ¥ YHMCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA

1.6

DU3NYECKUE U XUMUUECKUE SIBICHUSI. XMMHUECKasl peaklys U €€ IPU3HAKU. 3aKOH COXpaHEHUs
MAaccChl BEIIECTB. XUMUYECKNE YPABHEHUS

[Iepunonnueckuii 3akoH u [lepuoanueckas cucrema XuMU4YeCcKux 3j1eMeHToB J1.11. MenneneeBa.
CtpoeHne aToOMOB

2.1

ITepnonnueckuit 3akoH. [lepuonnueckas cucreMa xumudeckux saeMeHToB [ M. Menneneesa.
[Teproap! u rpynnel. @U3HUecKUid CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPHOJIA U TPYIIIIBI
3JIeMEHTa

2.2

Ctpoenne atomoB. CoctaB aToMHBIX sajaep. M3oTombl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obonouek aTtoMoB mepBbiX 20 xumuYeckux siemMeHToB llepumonmmyeckoii cucremsr [I.1.
MenpeneeBa
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3aKOHOMepHOCTI/I B HW3MEHEHHHU CBOMCTB XHMHUYECKHMX 3JIEMEHTOB MEPBLIX TpéX nepruoaos,
KaJiyis, KaJIbII s (paznxlyca aTOMOB, SJICKTPOOTPUIATCIIBHOCTH, MCTAJINIMYCCKUX )51
HEMCTAINIMYCCKUX CBOﬁCTB) n ux CO@I[I/IHGHI/Iﬁ B COOTBCTCTBHUU C IIOJIOKCHHEM JJICMCHTOB B
HepHOHquCKOﬁ CUCTCMC M CTPOCHUCM UX ATOMOB

CtpoeHue BelecTa

3.1

Xummnueckas cBs3b. KoBaneHnTHas (T0JIIpHAas U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIILHOCTh
XUMHYECKUX 2JieMeHTOB. MloHHas cBs3b. MeTainyeckas CBs3b

3.2

THnbl KpUCTAITMYECKUX PEHIETOK (aTOMHAs!, MOHHAsA, METAININYECKasi), 3aBUCUMOCTb CBOMCTB
BEUICCTBA OT THUIIA KPUCTAIUIMYECKOM PEIIETKY U BU1a XUMUYECKOU CBS3U

BaxHeiimne mnpeacTaBUTENIM HEOPraHWYECKWX BEHECTB. HemeTtamnel M MX COEAMHEHUS.
Merajuibl ¥ UX COEAUHEHUS

4.1

Knaccugukanys 1 HOMEHKIaTypa HEOPraHUYECKUX COEIMHEHHH: OKCHJIOB (Coeo0pasyroue:
OCHOBHBIC, KHCJOTHBIE, aM(OTEpHblE) U HecosieoOpas3ylole; OCHOBaHMM (mIEnoun u
HEpaCTBOPUMBIE OCHOBAaHHMA); KHUCIOT (KUCIOpOACOIEpKamue U OECKUCIOPOJHBIE,
OJIHOOCHOBHBIE U MHOT'OOCHOBHBIE); COJIeH (CpeTHUX U KUCIBIX)

4.2

Ou3nyecKkue W XMMHUYECKHUE CBOWCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB: BOJOPOA, XJIOpa,
KHCIIOPOJIa, Cephl, a30T1a, pocdopa, yriepoaa, KpeMHUS

4.3

du3znuecknue U XUMHYSCKHUE CBOMCTBA MMPOCThIX BCHICCTB-MCTAJUIOB: JIMTUSA, HATPHA, KaJIUA,
Martdus v KaJlblus, aJIOMUHUSA, KEJIE3a. SHCKTpOXI/IMI/I‘ICCKI/Iﬁ pan HaprI)KCHI/Iﬁ METAJIOB

4.4

du3nueckue U XUMHYSCKHUE CBOMCTBA BOOOPOJHBIX COCIMHECHUM HEMETAIIOB: XJIOpoBOOOpOaA,
CCPOBOJOPOaa, aMMHAKa

4.5

®dusnyeckre ¥ XMMUYECKUE CBOMCTBa OKcu10B HeMeTaiwioB: cepsl (IV, VI), azora(ll, IV, V),
docdopa(lll, V), yraepoma(ll, IV), kpemuausa(IV). [TonyueHne oKCHI0B HEMETAIIJIOB

4.6

Xumudeckue cBorcTBa OKCUAOB: MeTtawioB IA—IIIA rpymm, muaka, memu(Il) u xenesza(ll, III).
[TonmyueHue OKCHUIOB METAJLIOB

4.7

XHWMHYECKHE CBOMCTBA OCHOBAHHMH M aM(OTEPHBIX THIPOKCHAOB (Ha MPUMEPE TUIPOKCHUIOB
ATIOMHUHHS, JKene3a, uHKa). [lonydyenre ocHoBaHU U aM(bOTEPHBIX THIPOKCUIOB




OO0mue XUMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOIOPOAHOM, CEPOBOJIOPOJHON, CEPHHUCTOM,
4.8 | cepHoii, a3oTHOH, (ocPOopHOI, KpeMHHEBOH, yroibHOH. OcoOble XUMHYECKHE CBOWCTBa
KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM KUCIOT. ITomydeHne KUCinoT
4.9 | O6mue XxuMHUYECKHE cBOMCTBA cpenHux colieid. [lomydenue comeit
410 [Tomyuenue, cobupanue, pacro3HaBaHue BOAOPOa, KUCIOPOIa, aMMHaKa, YIJIEKHCIIOro rasa B
nabopaTopuu
411 [Tonydyenne amMmuaka, CepHOM W a30THOW KHCIOT B MPOMBINUICHHOCTH. OOImue crnocoObl
MOJTYYCHHS] METAJIJIOB
4.12 | 'enernueckas CBsi3b MEXKIY KJIacCaMH HEOPTaHMYECKUX COCTMHEHUMN
5 XUMHUYECKUE PEaKIINU
Knaccudukanuss XUMHUYECKUX pEaKIUid MO Pa3IMYHBIM IMPU3HAKaM: TI0 YHCIYy U COCTaBy
5.1 | y4acTBYIOWIMX B pEAKIUMU BEIIECTB, MO TEIUIOBOMY 3 (}EeKTy, MO0 H3MEHEHUIO CTeleHen
OKHCJICHHS XUMHYECKUX 3JIEMCHTOB
59 TennoBoir 3(deKkT XUMHUUECKOW peakIuh, TEPMOXUMUYECKHE YpaBHEHHsS. OK30- U
) SHIOTEPMUYECKUE peaklnH. TepMOXUMHUUYECKIE YPABHEHUS
OKHCIIUTEIIbHOBOCCTAHOBUTEIbHBIC peakiuu. OKHUCIWTEIM W BoccTaHoBUTENW. [Iporeccsl
5.3 | OKHUCIIEHHUS U BOCCTAaHOBJICHHUS. OJEKTPOHHBIA OaJaHC OKHUCIUTEIIbHOBOCCTAHOBUTEIHLHOM
peakIumn
54 Teopus 3AEKTPOIUTHUYECKON  auccouuanuu. KaTHOHBI, aHHOHBL. — DJEKTPOJUTHI U
) HeaJIeKTpoJuThl. CuiibHBIE U clladble 3JeKTPOoiIuThl. CTeneHb AUCCOIMALNN
55 PeaKHI/IIfI. HOHHOTO OOMEHa. YCIIOBHSA pr)TeKaHI/ISI peakiuii MOHHOrO OOMEHa, TMOJIHBIE U
COKpaIl¢HHbIC HOHHBIC YPABHEHHUS PEAKIIUN
6 XuMHs U OKpYyKarolas cpeaa
BemecTtBa n Marepuanibl B MOBCEIHEBHOM JKM3HM 4YesloBeKa. be3omacHoe HCHOJIb30BAHUE
6.1 | BemIecTB M XMMHUYECKUX PEaKIuii B jabopaTtopuu u ObITy. [lepBast momMoms Ipu XUMHYECKUAX
0’KOTaX U OTPABJICHHSIX
XUMHYECKOE 3arps3HEHUE OKpYXKaromend cpeibl (KUCIOTHBIE TOKIU, 3arpsi3HEHHE TOYBHI,
6o | BO3MyXam BOJI0OEMOB), CITIOCOOBI €ro NpeaoTBparieHus [IpenenpHas qomycTuMas KOHIICHTPAIUS
) BeriectB ([T/IK). Ponp xumum B pemieHNN SKOIOTHUECKUX MPpoOieM. Y CUiieHHe MapHUKOBOTO
s dekTa, pazpymeHne 030HOBOTO CIIOSI
[Ipumenenue cepsl, a3oTa, pochopa, yriepoja, KpeMHHUS U UX COSMHEHUH B OBITY, MEULIMHE,
6.3 | MPOMBIIUICHHOCTH 1 CENbCKOM xo3siiicTBe. [IpuMeHeHne MeTauioB U CIUTaBOB (CTajlb, YyTYH,
) JIOpATIOMUHHK, OpOH3a) B OBITY W MPOMBIIIUICHHOCTH WX coenuHeHui. [ToHsTHe 0 Koppo3uu
METAJJIOB, OCHOBHBIE CITOCOOBI 3alIUThI KX OT KOPPO3UH
6.4 [IpupoaHble HWCTOYHUKH YTIAEBOAOPOAOB (Yroib, MPUPOAHBIN ra3, HePThb), MPOAYKTHI HX
' nepepaboTKu (OEH3MH), MX POJIb B OBITY M IPOMBIIIIICHHOCTH
[lepBoHauanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHUSX yriepoja (MeTaH,
6.5 | oTaH, ITWIEH, aleTWICH, JTaHOJ, MIIMIECPUH, YKCycHas kuciora). lloHsTne o OHMoIOrHuYecKH
Ba)XHBIX BEIIECTBAX: JKHUpaX, OENKaxX, yriIeBoJax — M UX POJIH B KH3HHU YEIIOBEKA
7 Pacuérnr:
7.1 | mo dhopMysiaM XUMHYECKUX COSAUHEHUN
7.2 | macchl (MaccoBOM) JI0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | 1O XMMHUYECKUM YPABHEHUSIM

YYEBHO-METOJUYECKOE  OBECHEYEHME  OBPA3OBATEJBHOI'O
MPOLIECCA
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1) Yueonuk: ["abpuensn, O.C. Xumus: 8 knacc: 6a30B. ypos.: yuedH. /O.C. T'abpuensn, U.I'. OctpoymoB,
C.A. CnagkoB — M.: IIpocsenienne, 2024

2) Vuebnuk: ['abpuensu, O.C. Xumus: 9 kmacc: 6a30B. ypos.: yueoH. /O.C. I'adpuensn, U.I'. Octpoymos,
C.A. CnankoB — M.: IIpocBenienue, 2024

3) Kysuenosa H.E., Jlekun A.H. 3aiaqyHuk mo XUMHH Il ydamuxcs 8 kiacca 001eoopa3oBaTebHbIX
yupexaenuii. — M.: Bentana—I"pad, 2007. 128 c.

4) Kysnenosa H.E., Jleekun A.H. 3agaunuk mo XuMuu Ju1s ygamuxcs 9 kinacca o61eo0pa3oBaTeIbHBIX
yupexaenuii. — M.: Bentana—I'pag, 2007. 128 c.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

= 4 8 KJacca:

1) l'abpuens, O.C. Xumums: 8 kmacc: 6a3zoB. ypoB.: yueOH. /O.C. Tabpuensn, W.I'. Octpoymos,
C.A. CnagkoB — M.: IIpocsenienne, 2024

2) Kysnenosa H.E., JIeskun A.H. 3agaunuk no XuMuu Juis yyamuxcs 8 kiacca 001eo0pa3oBaTeabHbIX
yupexaenuii. — M.: Beatana—I'pag, 2007. 128 c.

= 09 9 Kiaacca:

1) Yuebnuk: YueOnuk: ['abpuensn, O.C. Xumus: 9 knacce: 6a3oB. ypoB.: yueOH. /O.C. I'abpuemnsn, NI
Octpoymos, C.A. CrnagkoB — M.: IIpocsenienue, 2024

2) Kysnenora H.E., JIeskun A.H. 3agauyauk o XUMHH IS ydammxcs 9 kimacca o0meoopa3oBaTeIbHBIX
yupexaenuii. — M.: Bentana—I'pag, 2007. 128 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1) http://www.chemnet.ru I'azera «Xumus» u CalT s yaurtens «5 uay Ha ypOK XUMUKD)

2) http://www.chemistry.ru JlucTaHIIMOHHAS ~OJUMITMAJA 110 XHMHUH: TEICKOMMYHHUKAIIMOHHBIN
00pazoBaTeIbHBIN MPOEKT
3) http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucTaHIIMOHHBIE ~ DBPUCTUYECKHE

OJIMMITHAIBI TTI0 XUMHH

4) http://him.1september.ru Eaunas xomnekius LIOP: IlpenMerHast KOMIEKIHS « X MU

5) http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-Hay4YHBIE SKCHEPUMEHTBI: XHUMHSI.
Koinekuust Poccuiickoro o01eo0pa3oBareibHOTO MopTaia

6) http://www.alhimik.ru Bcepoccuiickasi onmummnuaa MKOIbHUKOB IO XUMHUHU

7) http://chem.rusolymp.ru Opranudeckast XuMHsi: SJIEKTPOHHBIN YUEOHUK ISl CPEIHEN IITKOJIBI

8) http://www.eidos.ru/olymp/chemistry 3aHuMaTenbHass XUMHS

9) http://www.104.webstolica.ru Knaccuduxammst XaMU4eCKHX peaKIIHii

10) http://classchem.narod.ru KouTpen — Xumust 1715t Bcex: yueOHO-MHPOPMAIIMOHHBINA CalT

11) http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOJIOTHYECKOE COOOIIECTBO

12) http://www.nanometer.ru OHIaliH-CIPAaBOYHUK XUMUYECKHX IJIEMEHTOB

13) http://webelements.narod.ru Tlomynspras 6nOIHOTeKa XUMUUECKUX DJIEMEHTOB

14) http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHBIC U CTIPaBOYHBIC MaTEPUAIIBI TTO0 XUMHH

15) http://www.alhimikov.net Caiit Chemworld.Narod.Ru - Mup xumun

16) http://chemworld.narod.ru CaiitT «BupTyanbnas Xumu4eckasi mKoJia»

17) http://maratakm.narod.ru Caiit «Mup XxumMun»

18) http://chemistry.narod.ru XuMuK.py: caliT 0 Xumun

19) http://www.chem.asu.ru/abitur DnekrporHast ONOTUOTEKA 10 XUMUU U TEXHUKE

20) http://rushim.ru/books/books.htm OnexrponHas 6ubOIMOTEKA yUEOHBIX MATEPHATIOB MO0 XUMHH
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