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IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
00pazoBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe eaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHUEIMIUU MPEernofgaBaHusl y4eOHOro npeaMera « XuMusy
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIed cTpareruu
oOy4yeHusi, BOCHHUTAHUS U PA3BUTUA OOYYaAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0s3aTeNIbHOE peIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeiiesieHe €ero Mo KilaccaM M CTPYKTYpUPOBAHHUE IO
paznenaM W TeMaM MPOTPpaMMbl MO XHMHUH, OMNPENEseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTepUCTUKHU COZIepKaHUS, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh  M3YYEHHUS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTMHKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOCHHOCTEM OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEebHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OONIEro oOpa3oBaHUsl, a TaKxke TPeOOBaHMM K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE LIeJIeH U3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB y4E€OHO-IO3HABATEIbHOU JEATETbHOCTU OOYYalolerocs I0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsI.

3HaHWE XWMHH CIIY)KUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydJaromierocsi, ero MpejacTaBiICHUN O MaTepPUATLHOM EIWHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpyEMble XUMHEH NPECTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TriI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSL UEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM M SKOJIOTHICCKON 0€30IMacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMupoBaHUs KYJIbTYPbl JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  ACSITEIBHOCTH,
OKCIIEPUMEHTATIBHBIX M HCCIEOBATEIIbCKUX YMEHUW, HEOOXOIHUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN NeITeIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPObI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUH E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yYaroIInXcs;



CHocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHHUSM, K IIPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJAJ B 3KOJIOTHUYECKOE
00pa3oBaHUE O0yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMM XHMHHM OOECHEYHMBAIOTCS CHEelU(pUKON
collepKaHUsl ~ y4eOHOro  MmpeameTa, KOTOpPbIA  SABIAETCS  NeAaroruyecku
aJanTUPOBAHHBIM OTpaXKE€HHUEM 0a30BOM HAYKW XUMHH Ha ONpPECIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNA XHUMHUH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHSITHN
OpPraHNUYECKON XUMUH.

CrpykTypa coaepkaHus MPOTpaMMbl IO XMMUU CPOpPMHUpPOBaAHA HA OCHOBE
CUCTEMHOro mnoaxoja Kk €€ mzyueHuro. ColepiaHHUe CKIIQJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BAaHbl MO MPUHIUILY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TpeAcTaBleHUNl 00 JJIEKTPOJIUTUYECKOW JAMCCOLMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIPYyroMy, BBITIONHSS (QYHKIMA OOBSACHEHHS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEU IPAKTHUYECKOTO IMPUMEHEHHUS U IOJTYyUYECHUs
M3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISAIONIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOoJaM MO3HaHWUS B Hayke. M3yueHune XMMHUU NPOUCXOAUT C MNPUBJICUECHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX aroluid MUy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 KiIaccy.

[lpy wW3yYeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUYECKON
NEATEIIbHOCTH YEJOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAaHUH — BaKHEHUIUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHUMH,
JIOCTYITHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAYYHBIM METOJaM I[IO3HAHUS MPH MU3YYEHUU BEILIECTB U
XUMHUYECKUX PeaKHi, B (OpMUPOBAHUHM U PA3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4eOHO-IIO3HABATENbHOM U y4eOHO-HCCIEN0BATENbCKON
JeSITeIbHOCTH, OCBOCHHHM MPaBWJI O€30MacHOr0 OOpalieHus C BEIIECTBAMHU B
IIOBCEHEBHOM KU3HU.

[Tpu u3yueHUM XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsS BaXXHOE
3HaYeHue NpuoOpen TaKkue 1eJd, Kak:

— (OpMHUPOBAHHUE HUHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHs Ha CHCTEMaTHYecKoe MpuoOLIeHHe
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JIE€ATENbHOCTH, HayYHBIM
METOoJaM TO3HaHMs, (OPMHUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH,

— obecrieueHne ycIoBUil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITIMHUCS
OMbITa Pa3HOOOPa3HOW MAESTEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUEHUE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanre oOmeld (QyHKIIMOHANTBHOH W  €CTECTBEHHO-HAYy4YHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATh SBIICHUS
OKpY’KaloIlIero MHpa, WCIOJIb3Yys 3HAHHUSA U OMbIT, MOJYYEHHbIE NPU H3yUYEHUU
XMUMHH, TPUMEHATh UX IpPU pEIIEHHH NpoOJieM B IOBCEIHEBHOM JKU3HU U
TPYAOBOU IEATEIBHOCTH;

— (QopmupoBanue y O0O0y4arOUmMXcsi TYMaHUCTHUYECKUX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKMX 3HAaHUW i1 BBIPAOOTKH 3KOJOTUYECKU
1eJ1IeCO00Pa3HOro MOBENEHUs B OBbITY M TPYIAOBOM JEATENbHOCTH B LEIIX
COXPAHEHHUS CBOETO 370POBbs U OKPYIKAIOLIEH MPUPOIHON CPEBL;

— pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS  OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUis U HANpaBJIEHHOCTU AaJbHEHIIEro
00yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YyYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsATHE O MeTomax MO3HaHWS B XUMHUU. UUCThIE BEHIECTBA U CMECH.
Crioco0nI pa3zjeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocThi€ U ClIOkKHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHAas Macca.
OTHOcHUTENbHAS MOJEKYJIsIpHasg Macca. MaccoBas 10Ji1 XUMMHAYECKOrO 3JIEMEHTa B
COCJIMHECHUH.

KoymuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMoCBs3b KOJIMUECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUM.

OuU3NYECKUe U XUMUYECKUE ABJICHUS. XUMUYECKasd PEAKIHS U €€ MPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Knaccudbuxarms
XUMUYECKUX PEaKIuil (COequHEHNs, Pa3I0KEeHUs, 3aMEIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCY0M, mpaBuiiaMu paboOThl B Ja0OpaTOpUU U
npuéMaMu oOpamieHus ¢ J1abopaTOPHBIM 00OPYyIOBaHMEM, U3yUYEHUE U OMHCAHHE
¢bu3nUecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
¢busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCALMS BOJbI) U XMMHYECKUX (FOpPEHHUE CBEYHU, MPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Mejla C KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxKeHUue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCHUIA
menu (I1) mpu HarpeBanum, B3auMoielcTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
W3YUEHHUE CIOCOOOB pa3/ICieHUs CMECEH: ¢ MOMOIIbI MarHuta, (QuiIbTPOBaHUE,
BBITIAPUBAHUE, JUCTHILIISAIMSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBApPEHHON
comv, HaONIOJEHWE W  ONMUCaHWE  pEe3yJbTAaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapoCTEePHKHEBBIX).

BaxHeilne npeacTaBUTe/Id HEOPraHMYECKUX BelecTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucmopoa — snemeHT u mpocTtoe
BemiecTBO. Haxoknmenue kucimopoga B Tpupoje, (U3MYECKHE W XUMUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. [lpumenenue kucimopona. CrocoObl



NOJIyYEHHUsI KHUCIOpoJa B Jabdopatopud u HOpoMbllieHHOCTH. Kpyrosopot
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit 3h(dekT XUMHUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHUE peakuu. TOIUIMBO: yrojib U MeETaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE TapHUKOBOTro 3 (eKTa, pa3pylieHne 030HOBOTO CJIOS.

Bopopon — nsnemMeHT um mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnorsl u conu.

MosnsipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HachllieHHble M HEHACBIIIEHHbIE PAacTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BEIIeCTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pactBOpoB B npupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarmus neopranmdeckux coenuuenuit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcuaoB. Duzmueckue M XUMHUYECKHE
cBoucTBa OKCUAOB. [loyduenrne oKkCuaoB.

OcHoBanusi. Knaccudukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMU. PU3NMYECKHE W XMUMUYECKHE CBOMCTBA
ocHoBaHuu. [lomyyeHre ocCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknatypa kuciot. duszndeckue u
XAMUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctu MeramoB H. H. bekerosa.
[lonydeHnne KUCIIOT.

Comu. Homenkiarypa coiieil. @U3nyeckue U XUMHYECKHUE CBOMCTBA COJICH.
[TonyuyeHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEICJICHUE COJIepKaHUsl KUCIOpoAa B BO3yXe, MMOTyUYEHHUE,
coOupanue, pacno3HaBaHWE M U3YYCHUE CBOWCTB KHUCJIOPOJA, HAOJIIOIECHUE
B3aUMOJECHCTBUSl BEIIECTB C KHCIOPOAOM M YCIOBHUS BO3HMKHOBEHHUS U
MpeKpaileHus TopeHus (Mo)kapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
ONMCAaHUE HX CBOWCTB, MOJy4eHUE, COOMpAHHUE, pACIO3HABAHME M H3y4YCHUE
CBOMCTB BOJIopoja (ropeHue), BzauMojecTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPHUAIIOB), HAONIOJACHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PacTBOPEHHUS BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOMN
MAacCCOBOM J10JI€M pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbBI C METAJJIaMU
(HaTpyeM ©  KaublMeM) (BO3MOXHO HCIIOJb30BaHUWE BUJIEOMATEpPUAIIOB),



UCCJIEIOBAaHHE O0pa3sLOB HEOPraHMYECKHUX BELIECTB PAa3JUYHBIX KIACCOB,
HAOJII0/ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METaJIaMH, PEaKIUid HEeUTpalu3aluu, MOJyYEeHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTANIBHBIX 3a/lad N0 TeMe «BaxHeWne KiacChl HEOPTaHUYECKUX
COCAMHEHUID.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKUX
yiemenToB JI. WU. MenpeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMENIbHbBIE METAILIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblEe 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnognueckunii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonnas u  JIuHHOTNEpUogHass  (HOPMBI
[Tepnognueckont cucrtembl xumuueckux aneMeHToB [l. 1. Menneneea. [leprobl
u rpynnsl. DPuU3nyeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA U
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saaep. M3oronsl. Dnekrponsl. CtpoeHue
JIEKTPOHHBIX ~ 000704eK aToMOB TepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuognueckout cucremsl . M. MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuto B [lepuoanueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aTrOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Hayku W npaktuku. . M. MenneneeB — y4y€Hbld U
rpaXKJaHMH.

Xumuyeckass cBsA3b. KoBajieHTHass (moJisipHass M HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMHYECKUX 3J1EMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl okucnaeHns 1 BOCCTaHOBIEHN. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

U3ydeHrne oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH, ITPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakluy pa3oKeHHs], COSTUHEHU).

Mesxcnpeomemmnnie ceasu



Peaymszannst MeXNpenMETHBIX CBS3€M NPH HM3YyYEHMM XHMHUU B 8 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHH, SBJISIOIIMXCS CHUCTEMHBIMH ISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYUYHOT'O IHKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: Hay4YHBIN (DaKT, rUmoTe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccuukamus, TNEPUOIUNIHOCTh, HAOJIOIEHHE,
AKCIICPUMEHT, MOJCITMPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHHUE.

dusnka: MaTepus, aroM, DJIGKTPOH, NIPOTOH, HEUTPOH, HOH, HYKJIHU],
M30TOIIbI, PAJANOAKTUBHOCTh, MOJICKYJA, DJICKTPUUECKUM 3apsji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pU3WYecKue BETUYHHBI, ¢IHHUIIBI
HU3MEPEHUs, KOCMOC, IIaHeThl, 3BE31b1, COTHIIC.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETO 0O0pa30BaHUS JTOCTUTAIOTCS B XO0J.I€ OOydYCHUS
XUMHUHM B €IWHCTBE y4YeOHOM M BOCIHUTATCIBHOW JESITCIHPHOCTH B COOTBETCTBHU C TPAJUIMOHHBIMH POCCHHUCKHUMH
COITMOKYJIbTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMU, NPHHATHIMH B OOINECTBE NpaBUJIaMU M HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT MPOIECCAM CaAMOTIO3HAHUSI, CAMOPA3BUTHS U COITUATN3AIINHN O0YyYaIOIIUXCS.

JIM9HOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS CHCTEMOW TIO3UTHUBHBIX
IICHHOCTHBIX OPUEHTAILIMI U PaCIIUPEHUE OIbITA JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) IaTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOI'O OTHOIIEHUSA K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY M HAyYHOMY HACJIEAUIO, TOHUMAaHUS
3HAUYCHUS XUMUYECKOW HAyKW B JKM3HU COBPEMEHHOIr'0 OOIECTBA, CIIOCOOHOCTH BJIAAETh JIOCTOBEPHOM HHGpOpMAaIUE o
MEPEIOBBIX JOCTIKEHUSX W OTKPBITUSAX MUPOBOM M OTEUECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTaBICHUS O COI[UAIBHBIX HOpMaXxX U MpaBUiax MEKJIUYHOCTHBIX OTHOIIICHHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM
KOMITETEHTHOCTH B OOIIECTBEHHO MOJIC3HOMW, Y4eOHOMCCIIEOBATEICKON, TBOPUECKOW W JAPYTHX BHUAAX JEATCIHLHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM JESITEIbHOCTH TIPW BBIMOJHEHUM YUYeOHBIX, IO3HABATEIBHBIX 3ajad,
BBITIOJTHEHUHW XUMHUYECKHX JKCIEPUMEHTOB, CO3JIaHMHM YYEOHBIX ITPOCKTOB, CTPEMJICHHUS K B3aMMOINOHHUMAHUIO H
B3aMMOITOMOIIM B TPOIIECCE ITOW y4EOHOM NEeATEeIbHOCTH, TOTOBHOCTH OILICHMBATh CBOE IMOBEJCHHE M IMOCTYIIKH CBOUX
TOBAPUILEH C MO3UIIUN HPABCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE M XHWMHYECKOM pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U COCTABJIAIOIINE OCHOBY JUISl IOHMMAHUS CYIIHOCTA HAYYHOW KapTUHBI MUpPA, NMPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3aUMOCBS3SIX UYEJIOBEKa C MPUPOJHOU CpPElloN, O POJU XUMHUU B
II03HAHUU ITUX 3aKOHOMEPHOCTEN;



MO3HABATEIbHBIC MOTUBbI, HAITPABJICHHbBIC HA MOJIyYEHHUE HOBBIX 3HAHUM MO XUMUU, HEOOXOIUMBIE HJIsl OOBSICHEHUS
HAO0JIIOTAEMBIX TPOIECCOB U SIBICHWH, MO3HABATEIbHOM, WH(MOPMAIIMOHHOW M YUTATEIbCKON KYJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOW pabOThl C YYEOHBIMM TEKCTaMH, CIPABOYHON JHUTEpPaTypoM, AOCTYNHBIMH TEXHUYECKUMHU
cpeacTBaMu HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYEHHI0O M TO3HAHHUIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K C€aMOOOpa30BaHUIO,
MPOCKTHOW U MCCIEAOBATEIbCKOW JEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpAaBICHHOCTH W YPOBHS OOy4Y€HHUS B
JTaJIbHCUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 3I0POBb:

OCO3HaHUE LEHHOCTH »KU3HH, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKHM Ha 3J0pOBBIM 00pa3
KU3HHU, OCO3HAHWUE TOCTEACTBUN W HEMPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJKOTOJs, HAPKOTHUKOB, KYpEHUs),
HEO0OXOMMOCTH COOJIIOICHHSI TIPAaBHJI 0€30MaCHOCTH MIPU OOpAIlleHUH ¢ XUMUYECKHUMH BEIIECTBAMU B OBITY M peajbHOU
KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY H3YuYEHHUIO mpodeccuid W TpyJa pa3iMuHOIO POJa, YBaXKEHHE K TPYAY U pe3yJibTaram
TPYIOBOM JCATEIHHOCTHA, B TOM YHCIIC HAa OCHOBE MPHUMEHCHHS MPEAMETHBIX 3HAHWN MO XWMHH, OCO3HAHHBIA BBIOOD
WHIUBUYaIbHON TPACKTOPHUH MPOJIOJDKEHUS 00pa30BaHUs C yU4ETOM JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEIIHONW MPOPECCHOHAIBHON NEATEIbHOCTH M PAa3BUTHUS HEOOXOIUMBIX
YMEHUH, TOTOBHOCTbH aJIalITUPOBATHCS B TPOPECCUOHATILHOM Cpelie;

6) 3K0J10rM4eCKOro BOCIMTAHMS :

HKOJIOTMYECKH LEIECO00pa3HOEe OTHOUIEHUE K MPUPOJI€ KAaK HCTOYHUKY KU3HHU HAa 3eMJIe, OCHOBE €€ CyILEeCTBOBAHMS,
NOHUMaHUE IIEHHOCTH 3/0pOBOTO M 0e30MacHOro oOpas3a KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bu3MUeCKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTHU COOJIIOJCHMS MPaBUJI O€30MaCHOTO TOBEACHHS MpU
paboTe ¢ BELEeCTBAMH, a TAK)KE B CUTyalUsAX, YIPOKAIOLUIUX 3J0POBBIO U KU3HH JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUA, MOJy4YaeMble MPU H3YUYCHUM XUMHUH, [JI PEIICHHUS 3aJad, CBSA3aHHBIX C
OKpY>KaloIie MPUPOHON CpenoM, JJiS TOBBIIICHUS YPOBHS JKOJIOTHYECKOM KYJbTYphl, OCO3HAHUS TJI00ATBHOTO
XapakTepa IKOJIOTHYECKUX MPOOJEM U MyTe MX PEIIeHUS MOCPEICTBOM METOJOB XUMHUU, SKOJOTUYECKOTO MBIIIJICHUS,
YMEHHUSI pyKOBOJICTBOBATHCSI UM B I103HABATEJIBHOW, KOMMYHUKATUBHOW U COLUAIIBHON MPAKTHUKE.



METANIPEIMETHBIE PE3YJIbTATBI

B cocTtaBe meTtanpenMeTHBIX Pe3yJIbTaTOB BBIACISIOT 3HAUUMBbIE /711 (JOPMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHBIE
NOHATHS (3aKOH, TEOPHs, IPUHIIMI, TUIIOTE3a, (PAKT, CUCTEMA, TPOLIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOPBIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MpeAMEeTax M IMO3BOJISIIOT HAa OCHOBE 3HAHUW W3 ATUX MPEIMETOB (POPMUPOBATH
NpeACTaBICHUE O IIEJIOCTHOW HAy4yHOW KapTUHE MHpa, W YHUBEpCaJbHble Yy4eOHBbIC AeHCTBUS (TIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpble 0OeCHeYrBalOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU JIeATeTbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble 1ornueckue aAeiicTBU:

YMEHHUSI UCTOJB30BaTh MPUEMBI JIOTUYECKOT'O0 MBIIUICHUSI TP OCBOCHHM 3HAHUN: PACKPBIBATH CMBICI XUMHUYECKHUX
NOHATUM (BBLACISATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMHU MOHSTHUSIMH), UCIOJIb30BAThH
MOHATHUS JIJIST OOBSICHEHUSI OTACNIbHBIX (DAKTOB W SIBJICHHUM, BBHIOMPATh OCHOBAHMS W KPHUTEPUU HJIsl KiIacCHUPUKAINH
XUMHUYECKUX BEIIECTB U XUMHUYECKUX pEaKIMil, yCTaHaBIMBATh MPUYMHHO-CIECJACTBEHHBIE CBSI3U MEXAY OOBEKTaMHU
U3YUYCHHUSI, CTPOUTH JIOTHYECKHE pacCyX JeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, IO AaHAJOTWU), JeJIaThb BBIBOJBI U
3aKJIIOYCHUS;

YMEHHE MPUMEHSThH B IIPOLIECCE MO3HAHUS MOHATHS (MIPEIMETHBIE U METAIIPEAMETHBIE), CUMBOJINYECKHE (3HAKOBBIE)
MOJIeNIM, MCMOJb3yE€MblE B XHMMHUHU, NPEOOPA30OBBIBATH IIMPOKO MPUMEHSEMbIE B XUMHH MOJCIIbHbIC TPE/ICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMHUYecKas (Gopmylia U ypaBHEHUE XMUMHUYECKOUW pPEaAKIUU — MNPU PEIICHUU
y4eOHO-IT03HABATEIbHBIX 33/1a4, C YYETOM ATUX MOJCIBHBIX MPEICTABICHUN BBISABIIATH U XapaKTePU30BaTh CYIIECTBEHHbIE
MPU3HAKN M3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XMMHYECKUX PEAKIIMi, BBISBIATH OOIIHE 3aKOHOMEPHOCTH,
NPUYMHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEYUS B U3yUAEMBbIX MPOLECCAX U SBICHUSX.

Ba3oBble ucciieqoBarejbCcKue 1eHCTBUSA:

YMEHHUE UCTI0JIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUSI, @ TAKKE B KAUECTBE OCHOBBI JIJIA
(dbopMHUPOBAHUS TUTIOTE3BI 110 TPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CYKIICHU;

NpPUOOPETEHNE OMbITa MO IUIAHUPOBAHWIO, OPTaHU3AlMM M TIPOBEJIEHUI0 YUYEHWYECKHUX DSKCIIEPUMEHTOB, YMEHHE
HAO0JII0IaTh 32 XOJIOM MPOIECCa, CAMOCTOATEILHO IPOTHO3UPOBATH €T0 Pe3yJIbTat, GOPMYIUPOBATH OOOOIIEHUS U BHIBOIBI
10 pe3yJbTaTaM MPOBEIEHHOIO ONbITA, UCCIEIOBAHUS, COCTABIATH OTUET O MPOACIIaHHON padoTe.



Pabora c ungopmanmeii:

yMEHHE BBIOMpATh, AHAJTU3UPOBATh U MHTEPIIPETUPOBATH MHPOPMALIUIO PAa3IUYHBIX BUIOB U (OPM IPEICTaBICHUS,
[OJy4YaeMyl0 W3 pa3HbIX HMCTOYHMKOB (HAYYHO-IOMYJISIpHAs JIUTEpaTypa XUMHUUYECKOIO COJEpXaHHs, CIPaBOYHbIE
noco0Ousi, pecypcsl MHTEpHETa), KpUTHUECKH OLIEHUBATh IPOTUBOPEUHUBYIO  HEIOCTOBEPHYIO HH(POPMALIHIO;

yMEHUE TPUMEHATh Pa3IuyHble METOAbl U 3aIpOChl NPHU MOUCKE M OTOOpe MHPOpPMALMU U COOTBETCTBYIOUIUX
JTAHHBIX, HEOOXOAUMBIX JIJIsl BBIMIOHEHUS YYeOHBIX U MMO3HABATENbHBIX 33734 OMPEACIEHHOTO THIA, TPUOOPETEHUE OTbITA
B 00JIaCTH HCIOJB30BaHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHM, OBJIaJCHUE KYyJIbTYpOll aKTUBHOTO
UCIIOJb30BAaHUSl PA3IMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BbIOHMpaTh ONTUMAIbHYIO (OpMY IpencTaBICHUS
uH(pOpMAaIMU U WUTIOCTPUPOBATH PEIIAEMBbIE 33/1a4M HECJIOKHBIMU CXEMaMH, IMarpaMmamu, ApyrumMu popmamu rpapuku
1 UX KOMOMHAIIUSIMU;

yYMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh B MpoOLEcce yUeOHOW U UCCIIeI0BATENbCKON AEITEIbHOCTH HHPOPMAIIUIO O
BJIMSIHUY ITPOMBILUIEHHOCTH, CEJIbCKOT0 X035CTBA ¥ TPAHCIIOPTAa HA COCTOSIHUE OKPYKAIOLIEH TPUPOJHOU CpEBI.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

yMEHUS 3a/1aBaTh BOIPOCHI (B X0J€ Auanora 1 (Win) JUCKyCCUHU) N0 CYLIECTBY 00Cyk aaeMoi TeMbl, (HOPMYIUPOBAThH
CBOM MPEJIJIOKEHUSI OTHOCUTENIBHO BBIIIOJIHEHHUS MIPEUIOKEHHOM 3aa4H;

YMEHUS NPEICTABIATH MTOJYYEHHBIE PE3YJIbTaThl IO3HABATEIBHOM JESTEIIBHOCTU B YCTHBIX U ITMCBMEHHBIX TEKCTaX;
JieJIaTh TPE3EHTALMI0 PE3YJbTATOB BBIIOJHEHUS] XUMHUYECKOTO 3KCIIEpUMEHTa (J1abOpaTOPHOro OIbITa, Ja0OpPaTOpHON
paboThI MO UCCIEOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHUsl Y4yeOHOro COTpYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABaTEIbHOM U HCCIEIOBATENIbCKOM
NEATENbHOCTH NPH PEIICHWH BO3HUKAKOLIMX NPOOJEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBaHUS MO3MUIUI
(o6cyxneHus, 0OMEH MHEHUSIMHU, «MO3TOBBIE HITYPMbI», KOOPJIWHAIUSI COBMECTHBIX NEHCTBUI, ONpe/elIeHUe KPUTEPHUEB
10 OLICHKE KA4eCTBA BBIIIOJHEHHON PaOOTHI U IpYTHE).

PerynisiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHUE CaMOCTOSITENIBHO ONPENENATh LEIu JEATEIbHOCTH, IUIAHUPOBAaTh, OCYLIECTBIATh, KOHTPOJUPOBATh U IPH
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIHHOCTD, BRIOUpATh Hanbosiee 3pHeKTUBHBIE CITIOCOOBI PEIICHUS YUeOHBIX U
IIO3HABATEIIBHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABJIATh WIM KOPPEKTUPOBATh MPEJIOKEHHBIM AJITOPUTM ACHCTBUN NIpH
BBITNIOJIHEHHUH 3a/1aHUui C YYETOM IOJIy4E€HHUS HOBBIX 3HaHUHN 00 M3y4aeMbIX 0OBEKTAX — BEILECTBAX U PEaKLUsAX, OLIEHUBATh



COOTBCTCTBUC IIOJIYUCHHOI'O pPC3yJibTaTa 3asiBJICHHOM neim, yMCHHC MCIOJb30BAThb MW aAHAJIM3UPOBATH KOHTCKCTEHI,

IpeJaracMble B yCIOBUM 33 IaHUMN.

HNPEJAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO OO0S3aTENBHOIO COJEpKaHUs, YCTAHOBJIEHHOI'O JaHHOU
dbenepanbHOl paboueil mporpaMMoOM, BBIJETSIOT: OCBOCHHBIC OOYYAONIMMUCS HAy4YHbIE 3HAHUSI, YMEHUSI U CIOCOOBI
NEUCTBUHN, cIeM(PUICCKUE JIJIST TPEAMETHON 007aCTH « XUMUS», BUIBI JEATEILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €TO
WHTEPIpETaluU, TPeoOPa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUYCOHBIX M HOBBIX CUTYAITUSX.

K koniry 00yueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXKaTh CHOPMUPOBAHHOCTD
y 00y4aroIuxcs yMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHITUNA: aTOM, MOJIEKYJIa, XUMAYECKHN 3JIEMEHT, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIIECTBO, CMECh (OJAHOPOAHAs W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIIbHAsi aTOMHas H
MOJIEKYJISIpHAs Macca, KOJIUYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. MAacca, MacCoBasi JOJISI XUMHYECKOTO 3JIEMEHTA B
COCIMHEHUU, MOJIAPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb, JJICKTPOOTPHUIIATEIBHOCTh, CTEICHb
OKHCIICHUSI, XUMHUYECKasi peakius, KiacCUPUKAIUs Ppeakluil: peakiuu COCTUHEHHS, PEaKIUu pPas3IoKEHHUs,
peaKiuy 3aMEIICHUs, PEaKIMi OOMEHa, 3K30- U DHAOTEPMHUYCCKUE PEAKIUH, TEIIOBOW A((EKT peakmuu, sapo
aToMa, JICKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTalIb, paanuyC aToMa, XUMHUYECKasl CBS3b, MOJISPHAS U HETOJsIpHas
KOBQJICHTHAsl CBsI3b, MOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MaccoBas J0JisI BellecTBa (MPOIEHTHAs
KOHLIEHTpAaIMsl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHWYECKUX MOHSITUW W NPUMEHSATh 3T MOHATHUS MPU ONUCAHUU
BEILIECTB U UX NPEBPALICHUN;

HCIOJIb30BATh XUMHYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYJT BEIIECTB M YPABHEHUN XUMUYECKUX PEAKITUH;
OTPENENATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHECHUSX, CTETIICHb OKHCIEHUSI JJEMEHTOB B
OMHAPHBIX COCMHEHUSX, TPUHAJICKHOCTh BEIIECTB K ONMPENEeIEHHOMY KJIacCy COCIMHEHUM 1no (Gopmyram, BU
XUMHUYECKOH CBA3U (KOBAJICHTHAS! U MOHHASI) B HEOPTAaHUYECKUX COCTMHEHUSAX;

packpbiBaTh cMbIci [lepuoanyeckoro 3akona JI. 1. MenneneeBa: JeMOHCTpUPOBATH TOHUMAHUE MEPUOIAYECCKON
3aBUCUMOCTH CBOMCTB XUMHUYECKHX OJJIEMEHTOB OT HUX IMOJoXeHus B Ilepuoandeckoil cucreMe, 3aKOHOB
COXPAaHEHHUS MaCChl BEUIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTrajpo;



OMHCHIBATH U XapaKTEPU30BaTh TabmmuHyto popmy [leprogndeckoit CHCTEMBI XUMUYECKUX JJIEMEHTOB: pa3indaTh
MOHATHUS «TJ1aBHas noarpymnmna (A-rpynmna)» u «modounas noarpymnma (b-rpyrmma)y», Mansie u OoJbIINE TIEPUOIBI,
COOTHOCHUTH 0003HaUYEHUs1, KOTOpbIe UMetoTcs B Tabnuile «llepuoanueckas cucrema xumuueckux snemenTos Jl. U.
MeHieneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsif sJipa,
00111e€ YUCIIO SJIEKTPOHOB U PACTIPE/ICICHUE UX 0 AIEKTPOHHBIM CJI0SIM);

KJIacCU(DUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHYECKHE peakiuu (10 YUCIy U
COCTaBY y4acTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETIOBOMY 3P deKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIas
OMHUCaHUE MPUMEPAMH MOJICKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KAaYE€CTBEHHOT'O COCTaBa, BO3MOXHOCTH MPOTEKAHMS
XUMUYECKUX NPEBPAIICHUH B PA3JINUHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIDPHYIO U MOJISIPHYIO MacChl BEILECTB, MAcCOBYIO JOJI0 XHUMHUYECKOTO
AJIeMEHTa 1Mo (opMyJie COSAMHEHHS, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XMMUYECKOU pEaKInH;

MPUMEHSITh OCHOBHBIE OIEpPAlMU MBICIUTEIIBHOW JEATeIbHOCTH — aHalu3 U CHHTE3, CpaBHEHHUE, 00O0OIICHUE,
CUCTEMaTHU3alINI0, KJIacCU(UKAINIO, BBISBICHUE NPUYUHHO-CIICICTBEHHBIX CBS3€H — I M3YYECHHS CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIUH, ECTECTBEHHO-HAy4YHblE METOJbl IMO3HaHUS — HaOJI0JIeHue, H3MEpEeHue,
MOJIETUPOBaHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

CJieIoBaTh MpaBUJiaM MOJIb30BaHUs XUMUUYECKON MOCYI0M U J1abopaTOpHBIM 00OpPYJ0OBAHUEM, a TAKXKE IpaBUiaM
oOpaImieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMHU IO BBITIOJIHCHHUIO J1a0OpPaTOPHBIX XUMHUYECKHX
OTBITOB TIO TOJYYEHUIO M COOMpPaHHWIO Ta3000pa3HbIX BEMIECTB (BOIOPOJA M KHUCIOPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C ONpPEAETEHHON MAacCOBOW J0JIEW PACTBOPEHHOIO BEIIECTBA, UIAHUPOBATH U MPOBOJUTh XUMUYECKUE
HKCIEPUMEHTHI IO PACIO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TMOMOIIBI HHIUKATOPOB (JIAKMYC,
dbeHondTanenn, METUIOPAHK U JPYTHUE).



TEMATNYECKOE IINIAHUPOBAHHUE
8 Kuace

Ne
n/n

Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA

1.1

1.2

HaumenoBaHue pa3iesioB u

TeM MpPorpaMMbl

XuMus — BakKHaAs 00J1aCThb

€CTCCTBO3HAHHUA "

HpaKTquCKOﬁ JACATCIIBHOCTH

YCJIOBCKAa

BemectBa n xuMuaeckue
peakuun

Htoro no pazneny

KoanuyecTBO 4acoB

Bcero

15

20

KoHnTpoibHbIe
padoThI

Pa3nen 2. BaxkHejilne npeacTaBuTe 1 HEOPraHUYECKHUX BellleCTB

2.1

2.2

23

24

Bosayx. Kucnopon. Ilonsarue

00 okcugax

Bonopoa. Ilonsitue o kucinorax

" COJIIX

Bona. PactBopsr. [Tonsitue 06

OCHOBAHHUAX

OCHOBHBIE KJIaCChI

HCOPTaHNYCCKUX COCIMHEHU I

Uroro no pazgeny

6

11

30

IIpakTHYeckue
padoThl

JuiekTpOoHHbBIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu


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

[Iepronnueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHTOoB [[. 1.
MenneneeBa. CtpoeHue atoma
XHUMHUYECKas CBSI3b.

3.2 OKHUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmorekxa [IOK
https://m.edsoo.ru/71f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
Ne
wn Tema ypoka

10

[Ipenmet xumuu. Poiab XuMUM B )KU3HU
yeJjioBeka. Teja u BemiecTna

IlousaTue o METOJaX IMO3HaHUA B XUMHHU

[TpaxTuueckas padora Ne 1 «IIpaBuna paboTbl
B JIa0OpaTOpUu B MPUEMBI OOpAIIICHHS C
71a00paTOPHBIM 000PYI0BAHUEM)

Yucrtele BemectBa U cMmecu. Croco0sl
paszesneHust cMecen

[TpakTudeckas pabota Ne 2 «Paznenenue
cMmeceil (Ha mpuMepe OYNCTKH MOBapeHHON
COJIN)»

ATOMEI 1 MOJICKYJIbL

XYUMHUYECKHUE DJIEMEHTHI. 3HaKH (CHMBOJIBI)
XHUMHUYECKHX 3JICMCHTOB

HpOCTI)Ie " CJIOXKHBIC BEIICCTBA

ATOMHO-MOJIEKYJIIPHOE yUEHUE

3aKo0H MOCTOSTHCTBA COCTaBa BEIIICCTB.

KoanuyecTBo 4acoB

Bcero

KonTpoJabusbie
padoThI

IIpakTHYecKue
padoTbI

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c¢

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d227¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubmmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6mmorexa [JOK



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

11

12

13

14

15

16

17

18

19

20

21

22

Xumnueckas popmyia. BaneHTHOCTh aTOMOB
XUMUYECKUX JJIEMEHTOB

OTHOcHUTEeNnLHASA aTOMHAas Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca

MaccoBas 10oJIsI XUMHAYECKOT0 JIEMEHTa B
COCAMHCHUN

KonuuecTBo BemecTBa. Monb. MossipHast
Macca

dOu3nyeckne U XUMHYIECCKHUE SIBIICHHS.
XuMuueckas peaKknus

[Ipr3Haku U ycinoBus NPOTEKAHUS
XUMHUYECKHX PEaKIni

3aKOH COXpaHEHHUs1 MacChl BELIECTB.
XUMHYECKUE YPaBHEHUS

Brrancienus KOJIMYECTBA, MAaCChl BEIICCTBA
10 YPABHCHUSAM XUMHNYCCKUX peaKuHﬁ

Knaccudukanus XuMHUYECKUX peaklnii
(coenuHeHus, pa3oKEeHHs, 3aMEIIECHUS,
obmeHa)

M. B. JIOMOHOCOB — y4€HBIii-
sHIuKIoneauct. O6o0IeHue u
cucTeMaTH3aIus 3HaHui

Konrponsnas pabora Nel o reme
«BemiecTBa U XUMHYECKUE PEAKITHID

Bo3nyx — cMmech razos. CoctaB Bo3ayXxa.
Kucnopom — snemMeHT ¥ mpocToe BEIIECTBO.
O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d2eae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d323c¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d350c¢

bubmmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d37fa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d3{34

bubmmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4290

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448¢

bu6mmorexa [IOK


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

23

24

25

26

27

28

29

30

31

32

33

KHCII0po/ia (peaklluy OKUCIIEHUS, TOPEHHUE).

[TousiTHe 00 OKCUIaX

CrniocoObl 1oJTyueHHs KUCI0POAa B
71a00paTOPUX U IPOMBILIUIEHHOCTH.
[TpumeHnenue kucnopoaa

TerutoBoit 3 PEeKT XUMUIECKOU PEaKITHH,
MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHIOTEPMHUECKUX PEaKIMIX

TonnuBo (He(Th, yrojb U METaH).
3arpsi3HeHue BO3/yXa, CIocoObl €ro
NPEOTBPALICHHS

[TpakTuaeckas padora Ne 3 mo Teme
«[Tonyuenue u cobupaHue KIUCIOPOa,
W3Y4YEHUE €r0 CBOMCTBY»

BO,Z[OpO,I[ — DJICMCHT U MPOCTOC BCUICCTBO.

Haxoxnenue B mpupoe

dusnyeckre U XUMHUYECKHE CBOMCTBA
Bojopoa. [Ilpumenenne Bogopoaa

[lousaTHe 0 KHUCIIOTaX U COJISIX

CrniocoObI ToTyueHHst BOIOPOia B
nabopaTopun

[Tpaktryeckas padora Ne 4 o Teme
«ITomydenue u cobupanue Bo0poa,
M3y4YEHHUE Er0 CBOMCTB)

MossipHblit 00bEM ra30B. 3aKOH ABOTaapo

Breraucnenus O6’béMa, KOJINYCCTBA BCIICCTBA

https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4790

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4{42

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d542¢

bubmmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

34

35

36

37

38

39

40

41

42

43

44

rasa Io ero U3BECTHOMY KOJUYECTBY
BEIIECTBA WU 00BEMY

Brruncnenus 00bEMOB ra3oB 10 ypaBHEHUIO
peakiuu Ha OCHOBE 3aKOHAa 0ObEMHBIX
OTHOIICHU! Ta30B

duznyeckue U XMMHUYECKHE CBOMCTBA BOJIbBI

CocraB ocHoBauuii. [Tousarue 00
WHNKATOpaX

Bona xak pactBoputens. HacbllieHHbIE U
HEHaCBILIEHHbIE pacTBOPHI. MaccoBas 10
BELIECTBA B pacTBOpE

[TpakTuyeckas pabora Ne 5 o Teme
«lIpuroroBiieHre pacTBOPOB C ONPEACIEHHON
MacCOBOM J0JI€H PACTBOPEHHOIO BEIIECTBA»
KonrponsHas pabora Ne2 o reme
«Kucnopon. Bonopon. Bona»

Oxcuapl: cocTaB, KiIaccupukanus,
HOMEHKJIATypa

[TonydyeHue 1 XUuMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHJIOB

OcHoBaHusI: cOCTaB, Ki1accuduxarus,
HOMEHKJIaTypa

[TonydyeHue u XuMHYECKHE CBOCTBA
OCHOBaHUU

Kucnotsr: cocras, knaccudukamus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59¢e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

45

46

47

48

49

50

51

52

53

54

55

[TonydyeHue 1 XuMHYECKHE CBOMCTBA KUCTOT

Conu (cpenHue): HOMEHKIATypa, CIOCOObI
MOJIYyYCHU A, XUMHUYCCKUC CBOIiCTBa

[Tpaktuyeckas pabora Ne 6. Pemenue
HKCIEPUMEHTANBHBIX 33/1a4 110 TeMe
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COEIUHEHUIN»

I'eneTmueckas CBA3b MCXKIY KilaccaMu
HCOPTaHNUYCCKUX COCJIMHECHU I

O000111eHrEe U CUCTEMATU3ALMS 3HAHUN

Kontponbnas padota Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coequHeHun"

[TepBBIe MOMBITKH KIacCHPUKAITUN
XUMHUYECKHUX 3J1€MEHTOB. [ToHsATHE O rpynmax
CXOJIHBIX 3JIEMCHTOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
cucTeMa XUMHuUYecKux 3jementoB . U.
MenpaeneeBa

Ilepuonsl, rpynisl, MOATPYIIIIbI

Crtpoenue atoMoB. COCTaB aTOMHBIX SJIEP.
M30TO118I

CrtpoeHue 37eKTPOHHBIX 000JI0YeK aTOMOB

aneMeHToB llepuoanyeckoii cucremsr . H.
MenneneeBa

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmmoreka [JOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edso0.ru/00ad9b7c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9a50

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9¢la

Bbubnuoreka [JOK
https://m.edsoo.ru/00ad9ffa

bubmmoreka [JOK
https://m.edsoo.ru/00ada52¢

bubmmoreka [JOK
https://m.edsoo.ru/00ada52¢c

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmorexa [IOK
https://m.edsoo.ru/00ada6bc



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

56

57

58

59

60

61

62

63

64

65

66

67

XapaKTepUCTUKa XUMUYECKOT0 3JIEMEHTA I10
ero nosioxkeHuto B [lepuoguueckoit cucreme
. . Menneneesa

3nauenue [lepnonnyeckoro 3akoHa Juist
pa3BUTHs HAyKU U nipakTuku. /1. 1.
MenneneeB — y4€HBIM, IENArOT U
IpaKJaHUH

PesepBHbIil ypok. O600mIeHIE 1
cuctemarusalus 3HaHui / Becepoccuiickas
poBepoyHas pabora

Kontponbnas padorta Ne4 no teme «Ctpoenue
aroma. XumMudeckas cBsa3b» / Beepoccutickas
poBepoyHas pabora

DNEeKTPOOTPULIATEILHOCTh ATOMOB
XUMUYECKHUX JIEMEHTOB

HNonnas xuMudeckas CBsI3b

KoBasieHTHas mossipHast XUMHYECKasi CBS3b
KoBaneHnTHas HenmonsipHas XUMUYECKas CBS3b
CreneHb OKHUCIICHUS
OKHMCIHUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIINI

OKHCIINTEIN U BOCCTAHOBUTEIN

PezepaHblil ypok. O0001eHue u

bubmmoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c¢

bu6mmorexa [IOK
https://m.edsoo.ru/00adb486

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bubmmoreka [JOK
https://m.edsoo.ru/00adac34
Bbu6nuoreka [JOK
https://m.edsoo.ru/00adaab8
Bbu6nuoreka [JOK
https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
https://m.edsoo.ru/00adae28
bu6mmorexa [JOK
https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
https://m.edso0.ru/00adb076

bubmuoreka [JOK



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

cuctemarusanus 3HaHuil no reme «CtpoeHue https://m.edsoo.ru/00ad9cb2

aToMa. XUMHUYECKasl CBI3b»

PesepBHblit ypok. O60011eHue u | bubnuorexa [JOK
cUCcTeMaTHU3anus 3HaHuN https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 4

68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon

NpoBepsieMoro

pe3yJabTara
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM
06p33OBaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

IIo Teme: ((HepBOHa‘IaJ'IBHI)Ie XUMHNYCCKUC ITOHATHUS»

pacKpbIBaThb CMBICT OCHOBHBIX XHUMHYECKHX TMOHSATHI: aTOM,
MOJICKYJIa, XWMHYECKHH SJEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs W HEOJAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIIpHas Macca, KOJIHYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasl JO0Js XUMHUYECKOTO
dJIEMEHTa B COCIMHEHWHU, MOJIAPHBIN 00BEM, XUMHUYECKAs peaKIus,
KnaccupUKalusg ~ peakiuil:  peakuud  COCOUHEHHS,  PEaKIUuu
pa3lioKEHUs, PEAKIUW 3aMEIIeHHs, peakIuu OoOMeHa, 3K30- |
SHAOTEPMHUUYECKUE PEAKINH, TEeTUIOBOM A (HEKT peakiuu, pacTBop,

MaccoBasi J10J1s BelecTBa (MPOLIEHTHAs! KOHIIEHTpAIHsl) B pacTBOpe

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMMYECKHX IOHATUH U
MPUMEHSTH 3TH MOHATHS PU OMMCAHUU BEIIECTB M UX MPEBpAICHUI
UCIOJIb30BAaTh XMMUYECKYI0 CHMBOJIMKY MJISi COCTaBJICHUS (opMys
BEILECTB U YPABHEHUI XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICI  3aKOHOB  COXPAaHEHHMS MacChl  BEUIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO YYEHHs, 3aKOHa
ABorazapo

ONpeNeNiATh  BAJICHTHOCTh AaTOMOB  DJIEMEHTOB B  OWHApHBIX
COEZIMHEHUSIX

KJaccU(UIUPOBaTh XUMHMUYECKHE peakiuu (IO 4YHUCIy U COCTaBYy
YUYaCTBYIOLIMX B PEaKIH BEUIECTB, M0 TEIJIOBOMY PQEKTY)
BBIUUCIIATE OTHOCUTEIBHYIO MOJEKYJSIPHYI0 U MOJSIPHYIO MAacchl

BCIIECTB

BBIUMCIISITh MacCOBYIO JOJI0 XMMHYECKOIO 3JeMEeHTa Mo (Qopmysie



1.9

1.10

2.1

2.2
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2.5

2.6

2.7

3.1

COCIUHCHMUA,
BBIYUCIISITE MAaCCOBYIO OOJIKO BEIIECTBA B PaCTBOPE

MPUMEHSTh €CTECTBEHHOHAYUYHbIE METOJbI TO3HAHUS — HAOJIO/IEHUE,
W3MEPEHHE,  MOJCIHUPOBAHUE,  OKCHEPUMEHT  (peasibHBIA U

MBICJICHHBIN )
ITo Teme: «BaxkHeilmme npeacTaBUTENINM HEOPTaHUYECKUX BEIIECTBY»

pacKpbIiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TOHSTHH: OKCHI,

KHCJI0Ta, OCHOBAHUC, COJIb

ONpEaACIIAATh NPHUHAJIC)KHOCTL BCIHICCTB K OHpeI[eJ'IéHHOMy KJ1acCy

COEIMHEHUH 10 popMysiaMm
KJaccu(pUIMpoBaTh HEOPTaHUYECKHE BEIIECTBA

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB PA3JIMUYHBIX KJIACCOB, MOATBEP)KAAs ONHUCAHHE HpPUMEpPaMHU

MOJICKYJIAPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKHUX peaKuHﬁ

IPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
Kau€CTBCHHOI'o0 COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMUUYCCKHUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBHUAX

clenoBaTh MpaBWJIaM TIOJMB30BAaHUS XUMUYECKOM TIOCYAOH H
7abopaTOpHBIM 000PY/IOBaHMEM, a TaK)Ke IMpaBUJaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBHUH C HWHCTPYKIHUSMHU IO BBINOJIHEHUIO
na60paToprlx XUMHUYCCKUX OINBITOB IO IMOJYUCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BeIIeCTB (BOAOPOAA U KHCIOPOAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM pPacTBOPEHHOrO
BEIIECTBA, MJIAHUPOBATH U MPOBOJIUTH XUMUUYECKUE IKCIIEPUMEHTHI 10
pacno3HaBaHUIO pPAacTBOPOB IIEJIOYEd W KUCIOT C IOMOIIbIO

WHINKATOPOB (JaKkMyc, (heHondranent, MEeTUIOPAHK U IPYTHUE)
MPOBOANTH PAcUYETHI O YPABHEHHIO XUMUUECKON pEaKInu

ITo Teme: «llepuommueckuit 3akoH u Ilepuoguueckas cucrema
xumuyeckux siemeHtoB JI. M. MenneneeBa. CtpoeHue aTromoB.

Xumudeckas cBsa3b. OKHCIHUTENFHO-BOCCTAHOBUTCIIHHBIE peakunumn»

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IMOHATHH: AIpO aTOMa,
QJIEKTPOHHBIA CJIOM aroma, aToMHas OpOUTalb, paJAUyC aToMa,
XMMHMYECKasl CBSA3b, IOJIPHAsT W HENOJSPHAs KOBAJICHTHAs CBA3b,

3JIEKTPOOTPULATEIIBHOCTh, WOHHAs CBSI3b, HWOH, KAaTHOH, AaHUWOH,
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34

3.5

3.6

3.7

8 KVIACC

Kon
1

1.1

1.2

1.3

1.4

CTCIICHb OKMCJICHHUA
KJ'IaCCI/I(bI/II_II/IpOBaTI) XHUMHUYCCKUE 3JICMECHTHI

OIMCHIBATh M XapaKTepH30BaTh TaOum4Hyo (opmy [lepromndeckoit
CUCTCMbl XUMHUYCCKHUX JSJICMCHTOB: pPa3JIM4aTb IOHATHUA «TJIaBHAA
noarpynna (Arpynma)» u «mobouHas mnoxarpymma (brpymma)y,

«Maiple» U «OOJIBIIHE) NnepruoabI

packpbiBath cmbica llepuogmyeckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh TOHMMAaHUE NEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XMMHMUYECKHX DJJIEMEHTOB OT MX mnonoxeHus B llepuoanueckon

CHUCTEMCE

COOTHOCHUTH 0603Ha‘-IGHI/I$I, KOTOPLIC HUMCIOTCA B Ta6n1/1ue
((HCpI/IOI[I/I‘leCKaH CHUCTEMa XUMHNYCCKHUX 3JICMCHTOB I[I/I
MenzaeneeBay C YHUCIOBBIMU XapaKTCPUCTUKAMU CTPOCHUA ATOMOB
XUMHUYCCKHUX JJICMCHTOB (COCTaB U 3apsax  gaapa, 0611166 qucJjio

AJEKTPOHOB U pacNpeAesIEeHUE UX IO AIEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHHUAX

ONpeAeNATh BHJ XHMHUYECKOH CBs3UM (KOBaJEHTHAasi W HMOHHAs) B

HCOPraHNYCCKUX COCANHCHUAX

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

HepBOHa‘-IaJIBHI:IC XUMHUYCCKUC ITIOHATUA

[Tpenmer xumuu. Poiab XMMHMM B JKM3HM 4Y€IOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. Pu3nyeckrue CBOICTBA BEIIECTB. ArperaTHoe COCTOSIHHE
BELICCTB

[TonsiTHE O MeTO/IaX MO3HaHUs B XUMHUHU. YucThle BemecTBa U cMecu. CriocoObl
pas3aeneHus cMecen

ATOMBI © MOJICKYJIBI. Xumnueckue daeMeHThbl. CHMBOJIBI  XUMHYECKHX

31eMeHTOB. [IpocTbie U cloKHbIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumuueckasi ¢popmysa. BaJeHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH



1.5

1.6

1.7

2.1

2.2
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IIOCTOAHCTBA coCTaBa BCIICCTB. OTHOCHUTENLHAS aTOMHas Mmacca.
OtHocHUTENLHAS MOJICKYJIsIpHasa Macca. MaccoBast oS XUMMHYECKOTO 3JIEMEHTa

B COCAMHCHUU

KomuuectBo BemectBa. Moisib. MosisipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YMCIa CTPYKTYPHBIX €IWHUI] BemiectBa. Pacuérel mo Qopmynam

XHUMHUYCCKHUX COC,Z[I/IHGHI/If/'I

Ou3nYecKue U XUMUYECKUE SIBICHMS. XHMHUYECKasd PEakuus U €€ NPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYeckre ypaBHeHus. Kinaccupukanus

XUMUYECKHUX PeaKIui (COCTMHEHMS, PA3JIOKEHUS, 3aMEILICHUSI, 0OMEHA)

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCYI0M, C MPaBUIaMHU
pabotel B Jjaboparopun u npuéMamMu oOpamieHuss ¢ Jab0paTOPHBIM
000pyI0BaHHMEM, H3yYE€HHUE M OINUCaHUE (QUINYECKUX CBOICTB 00pa3IoB
HEOpPraHMYECKUX BEIIeCTB, HaOmoneHue ¢Gusnueckux (MIaBIeHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUMIEHUE U KOHAEHCALMs BOJbI) U
XUMHYECKHX (TOpeHHe CBeYM, [MpOKAMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE Me€Jla C KHCJIOTOW) SIBIIEHWH, HAOIIO/IEHWEe W OINHCaHUe
NpPU3HAKOB TMPOTEKAaHUsS XUMHUYECKHUX peakuuid (pa3joxeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI € XJIOpPUAOM Oapusi, pas3loKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHUE XKelle3a C PacTBOPOM
commu meau(Il), nzyuenne cnocoOoOB pazneseHus: cMecei (C MOMONIbI0 MarHuTa,
dbunbTpoBaHKe, BHIMMAPUBAHUE, TUCTHIUIAIMS, XpomaTorpadus), mpoBeacHUE
OUYMCTKU MOBAPEHHOM cOMM, HAOJIIOIEHUE U ONTUCAHUE PE3YJIbTaTOB MPOBEACHMUS
OTIbITa, WJUTFOCTPUPYIOLIETO 3aKOH COXPaHEHHsI MacChl, CO3JIaHUE MoOJenei

MOJIEKYJI (I1apOCTEPIKHEBBIX )
Baxueiime npeacTaBUTeIn HEOPraHUYECKUX BEILIECTB

Boznyx — cmecp razos. CocrtaB Bozayxa. Kucinopon — anemeHT u mpocroe
BemlecTBo. Haxoxnaenue kuciopona B mpupone, (pU3NYecKHue M XUMHYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoga. CrocoOb!
NOJY4YEeHHUs KHUCIopoJa B JIaOOpaTOpuM U IpOMBINUIEHHOCTH. Kpyrosopor
Kuciopoaa B npupojae. O30H — anaoTponHas MoAu(pUKAIU KHCIOpoaa

TennoBoil >3 PeKT XUMUUECKOI peakluu, TEPMOXUMUYECKIE YPAaBHEHUS, 3K30-
Y DHAOTEPMUYECKUE PEAKIMH. TOIUINBO: yTrOJIb U METaH. 3arpsi3HEHUE BO3AyXa,

yCHJICHHE TTapHUKOBOTO 3((ekra, pazpylieHrne 030HOBOTO CI0s

Bomopon — snemeHT u mpoctoe BemiecTBo. HaxokaeHue Bopopona B MPHUPOE,

¢u3udecKkne W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TTOYYEHHS.
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

Kucnots! u conmn
MoutsipHbIit 00BEM Ta30B. Pacu€Thl M0 XUMUYECKUM yPaBHEHUSM

®dusznyeckue CcBoMcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBL.
HaCBIH_IeHHBIe 1 HCHACBIIICHHBIC PAaCTBOPHLIL. PaCTBopI/IMOCTL BCIICCTB B BOJAC.
MaccoBass 107 BelleCTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpuUpoJie M B KU3HU uenoBeka. Kpyroropor
BOABI B TpUpOJE. 3arps3HeHHe NpUPOAHBIX BoA. OxpaHa M OYHCTKa
[PUPOJHBIX BOX

Knaccudukanus Heopranuyeckux coeauHeHuit. Oxcunabl. Knaccudukanus
OKCHJIOB: cojeoOpa3yomue (OCHOBHbBIE, KHCIOTHbIE, aM(OTEpHbIE) U
HeconeoOpazyromue. Homenknarypa okcuioB. Dusnueckue U XUMHUECKHE

CBOMCTBA OKCHIOB. [lomyuenue okcuaoB

OcHoBanust. Knaccuduxanust ocHoBaHuM: WIENOYM M HEPACTBOPUMBIE
ocHoBaHMA. HomeHknatypa ocHoBaHui. Pu3nyeckne U XMMUYECKUE CBOMCTBA

ocHoBaHui. [ToyueHne ocHOBaHUIA

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kucior. dusmueckue u
XUMHUYECKHE CcBOMcTBa KHUCIOT. Psan aktuBHoctn MetaiuioB H.H. bekerosa.

[TonyueHnne kucior

Comu. Homenknarypa coneil. ®@usznueckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas CBS3b MEXAy KJacCaMH HEOPTraHMYECKUX COCIMHEHUM

XHWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpPENEIICHUE  COACPKAHUSA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHMe, paclio3HaBaHHE U H3ydEHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOJAECHCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBHSI BOBHUKHOBEHUS M MPEKpallleHusl ropeHus (moxapa), 03HaKOMIIEHHE C
oOpa3lilaMi OKCHJOB W ONHCAHWE WX CBOWCTB, IOIy4YCHHE, COOHMpaHUE,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IFOpeHue), B3auMojeicTBHe
Bogopoaa ¢ okcugoMm Menu(Il) (Bo3MOXKHO HUCTIOIB30BAaHUE BHIEOMATEPUATIOB),
HaOroleHue 00pa3llioB BEIIECTB KOJWYECTBOM 1 MOJb, MCCIEI0BaHUE
OCOOEHHOCTEH pacTBOPEHHs BELIECTB C PA3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIIEHHOM MAacCOBOW JOJIEWM pacTBOPEHHOTO
BELIECTBA, B3aWMOJAEHCTBHE BOJbI C MeTallaMu (HAaTpUEM U KaJbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BHMJEOMATEpUANIOB), ONpEAEICHUE pPacTBOPOB
KUCJIOT W IIEJIOYEeH C TOMOIIBI0 HMHJIMKATOPOB, HUCCIEJOBaHHE O0pa3loB

HCOPTraHUYCCKUX BCIICCTB pPA3JIMYHBIX KJIACCOB, Ha6J'IIO,I[eHI/Ie HU3MCHCHUA



3.1

3.2

3.3

3.4

3.5

3.6

3.7

OKpacKM HHJMKAaTOPOB B pPAacTBOpAaxX KHUCIOT M IIEJIOYEH, H3y4yeHue
B3aumoeiictBusi okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBI, KHUCIOT C
MeTaJUIaMH, PEaKIUi HEUTpaIu3aln, MoJyuYeHUe HEPacTBOPUMBIX OCHOBAHHM,
BBITECHEHHME OJHOIO MeTajula JpyrMM W3 pacTBopa COJM, peLIeHue
SKCHEPUMEHTAIBHBIX 3a7a4 Mo TeMme «BakHelline Kiacchl HEOPTaHMYECKUX

COEIUHEHUN

Ilepronnueckuii 3akoH u [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
.N. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

[lepBble MOMBITKM KJIAacCH(PUKALMKM XUMHUYECKUX »diieMeHTOB. [loHatue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE M IIEIOYHO3EMENbHbIE METaJlIbl,
rajJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am{QoTepHbIe

OKCHJIbI i TUIPOKCHIBI

[Iepnoanueckuit 3axoH. [leproguueckas cucreMa XUMHYECKHUX 31eMeHTOB J[. 1.
Mengeneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS (bopmbl
[Iepnognueckoit cucrembl xuMmuueckux anementoB .M. Menaeneesa.
[Tepuoasl u rpynmnel. OU3UYECKUI CMBICI MHOPSAKOBOIO HOMEpPA, HOMEPOB

IIEPHO/Ia U TPYIIIbI 2JIEMEHTA

Crpoenne atomoB. CoctaB aToMHbIX aaep. M3otomnbl. Dnekrponbl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XUMHMYECKUX 3JIEMEHTOB
[Tepnoanueckoit cuctemel (.M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO

3JIEMEHTA 110 €T0 MonoxeHuro B [lepuonuueckoii cucreme /.M. Menneneesa

3aKOHOMEPHOCTH HW3MEHEHHUsI paauyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB IO TpyNlaM MU MEpPUOJIaM.
3nauenue Ilepuonnueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHYECKUX
JJIEMEHTOB I pa3BUTUS Hayku M npaktuku. .M. MenneneeB — ydéHbIM U

rpaKJIaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass W HEMOJSPHAs)  CBSI3b.

3H€KTp00TpI/IL[aTe.HBHOCTB XUMHUYECKHX 3JIeMeHTOB. MoHHAs CBSI3b

Crenenp okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pcaKknuu. Hpoueccm

OKHCJICHHS B BocCcTaHOBNICHMA. OKUCINTEIN U BOCCTAHOBHUTEIIHN

XUMHUUYECKUH OSKCIIEPUMEHT: H3y4YeHHE OOpa3lloB BEIIECTB METALIOB U
HEMETAJIJIOB, B3aWMOJEHCTBHE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCJIOT H
LIEJI0YEH, TPOBEICHNUE ONBITOB, WIUTIOCTPUPYIOIIHUX IMPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, peaKkuu pa3jioKCHUs, COGI[I/IHGHI/IH)






IMPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpOBepPsIeMOro
TpeOOBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa30oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

[IpencraBnenue:

0 TI03HAaBA€MOCTH SIBJICHUW TIPUPOJBI, TMOHUMAaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XUMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTAa OOIeH KyJIbTYypbl U IPAKTUYECKOU
JCATCIIBHOCTU 4YCJIOBEKa B yCHOBI/IHX COBpeMeHHOFO 06H.I€CTBa;

IMOHMMAaHHUE MECTAa XUMHUH CPEAN APYIUX €CTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MECTOHAAX HUCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHWYCCKUX peaKHHfI; YMCHUC HCIIOJIB30BaTh MOACIIN JUISA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodecCHOHATBHON eSTeNbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJOIWsAMH, OCHOBAHHBIMMU Ha JOCTHUIKCHHAX
XUMHUYECKOW HAyKH, 4TO MO3BOJUT OOYYaroIIMMCSl paccMaTpuBaTh
XHMHIO KaK cepy cBoeld Oyaymiel mpodeccnoHaIbHON e TeIbHOCTH
U cllelaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak NMPOQUIBHOTO MpeaMeTa

IIPH NIEPEX0/ie Ha YPOBEHb CPEIHET0 00I1Iero oopa3oBaHus

Brnanenne cucreMoil XMMHMYECKUX 3HAaHUH M YMEHHE IPUMEHATH

CUCTEMY XUMHUYCCKHUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

BaKHCHIIIME XUMUYECKUC IOHATHS: XHMHYCCKHUN DSJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HCOJHOPOJHAs CMECh, OTHOCHTEIIBHBIC aTOMHas W MOJICKYJIIpHAS
MacCChbl, KOJIMYCCTBO BCHIICCTBA, MOJIb, MOJIApHasd Macca, MOHHpHBIﬁ
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHYECKas
peaKIysi, Ppeakluud COCIUHECHUS, PEAKIMH PA3JIOKEHUs, pPEaKIuu
3aMeIEHUs, peakiMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE DPEaKIMH, PACTBOP, MAcCcOBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCMHECHUH, MacCcoBasl JOJIS M MPOIICHTHAS KOHIICHTPAITHS

BCHICCTBA B paCTBOPC, AApPO aTOMa, 3JI€KTp0HHI:II71 clioi aToMa, aTOMHasd
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3.1

3.2

3.3

3.4

opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHCJICHUS,
XUMHUYECKasl CBA3b, AEKTPOOTPULIATEILHOCTD, ITOJIIPHAs U HEMOJAPHA
KOBQJICHTHAs  CBsI3b, MOHHAs  CBsI3b, METaLIM4ecKas  CBs3b,
KpUCTalLIM4ecKass pewmeérka (aToMHas, HOHHas, MeTaJuInJyecKas,
MOJIEKYJIIpHasi), MOH, KaTHOH, aHMOH, 3JEKTPOJIUT M HE3JIEKTPOJIUT,
SNIEKTPOJIUTUYECKAs  JIUCCOLMAIMS, PpEaKIMM HMOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAaHOBIICHUE, JJIEKTPOJIN3,
XMMHYECKOE pPAaBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peakivy,
CKOpOCTb XUMMUECKOW peakuuu, Karanuszarop, [IJIK, xoppozus

MCTaJIJIOB, CIIJIaBbI

OCHOBOITOJIArarolie 3aKOHbl XHMHUHU: 3aKOH COXPAHEHHUS MACCHI,
nepuoguyeckui 3axkoH .M. MeHnageneeBa, 3aKOH TMOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo

TEOpUU  XUMHUHU: aTOMHO-MOJIEKYJIIpHasT ~ Teopus,  TEOpHs

BHGKTPOHI/ITI/I‘-ICCKOI\/'I Jucconranuu
Bnagenne ocHOBaMH XMMHUYECKOM I'paMOTHOCTH, BKJIIOYAIOIIECH:

YMEHHE MPaBUIBHO UCIIOIb30BATh N3yUEHHBIE BEIIECTBA U MAaTEPUAIIbI
(B TOM 4Hclie MUHEpaJbHbIE YAOOpEHHUs, METalIbl U CIUIABBHI,
IPOAYKTHl TEepepadOTKH MNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJOB
(yrasi, mpupoaHOTo Ta3a, He()TH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHHWE 3HAYEHUS JKUPOB, OCJIKOB, YIJICBOJOB
JUIsL OpraHr3Ma YeoBeKa; YMEHUE IPOrHO3UPOBATh BIMSHUE BEIIECTB
U XMMHUYECKUX IPOLIECCOB HA OPraHU3M 4YeJIOBEKa M OKPY’KAIOLIYIO
IPUPOAHYIO Cpeny

YMEHME HMHTEIpPUPOBATh XUMHUUYECKHE 3HAHMSI CO 3HAHUSAMHU JPYTUX

y4eOHBIX TIPEIMETOB

HaJIMYue OMbITa pabOThl C Pa3TUYHBIMU MCTOUYHHKAMH HH(OpMaLuu
Mo XUMUU (Hay4yHass U HAy4YHO-TIOMYyJsipHAs JUTEparypa, CIOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHEe OOBEKTHBHO OILIEHHBaTh HH(GOPMALMIO O BEIIECTBaX, HUX
NpEeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUH U YMEHHUE
WCIIOJIH30BAaTh €€ ISl pelieHus1 yueOHO-TI03HABATEIbHBIX 3a/1a4
Brnanenue ocHoBaMM TOHATUMHOTO ammapara U CHUMBOJHAYECKOTO

A3bIKa XMMHH OJIs1 COCTaBJICHUSA (1)OpMy.TI HCOPTraHNYCCKUX BCLICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ; OCHOBaMHu XUMHUUYECKOM

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSACHATH CBsI3b IMOJIOKECHHs dJieMeHTa B [lepuonndeckoit
CUCTEME C YHCJIOBBIMHU XapaKTEpPUCTHUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii s1apa, oOIiee dYHcio
3JICKTPOHOB), pPAaCHpPENEICHUEM OJJICKTPOHOB II0 JHEPTreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoao0B, Kallvus U KaJIbIUA

IIpencraBneHue O  NEpUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XMMHYECKHX 3JIEMEHTOB (paJuyc aToma, 3JIEeKTPOOTPHLATENBHOCTB),
IPOCTBIX U CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJJIEMEHTOB B
[lepuonuueckoil cucreme (B MalblX IEpUOJaXx M TIJIaBHBIX

nonrpynnax) 158 BHGKTpOHHOFO CTpOCHI/I}I aToMa
YMenue krnaccupuuupoBath:

XAMUYECKHE DIIEMEHTHI

HEOpPraHMYECKUE BElIeCTBa

XUMUYECKHUE PEAKINH

YMenue onpeaensiTh:

BAJICHTHOCTh M CTCIICHb OKHUCJICHUA XUMHUYCCKHUX DOJIEMCHTOB, 3apsan

HOHa

BUJ XHUMUYECKOM CBSI3U U THII KpHCTﬂJ’IJ’IH‘IGCKOﬁ CTPYKTYpbI B

COCTMHEHUSX

XapakTep Cpe/ibl B BOJAHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUM)
OKHCIIUTENb U BOCCTAHOBUTEIIb

YMeHne xapakTepu3oBaTh (PU3NUECKUE U XUMUYECKHE CBOMCTRA!
IOPOCTBIX BEIIECTB (KUCIOPOX, O30H, BOAOPOA, TIpaduT, anamas,
KpeMHHH, a3oT, Qocdop, cepa, XJIop, HATpUH, Kaaui, MarHHH,
KaJIbITUH, aJTFOMUHUM, JKEJIe30)

CIOXHBIX BELIECTB, B TOM YHCJIE€ HMX BOJHBIX PAcTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHIBI M THIPOKCHIBI
metamnoB [-IIA rpynn, amtomunus, menu (1), uunka, xeneza (I u
M), okcuapt yraepona (II u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV u VI), cepHucrasi, cepHas, a3oTucras, a3zoTHas,
docdopHas, yroiapHasi, KpeMHHUEBAsT KHUCIOTa U X COJIH)

MPOTHO3UPOBAaTh M XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B



10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

13

13.1

3aBUCHMOCTH OT HUX COCTaBa M CTPOEHUS, NPUMEHEHUE BEIIECTB B
3aBUCHMOCTH OT UX CBOMCTB, BO3MOXKHOCTh TIPOTEKAHUSI XUMHYECKUX
MIPEBPAIICHUI B pa3IMYHbBIX YCIOBUAX

YMeHMe COCTaBIIATh MOJIEKYJIIPHbIE 1 MOHHBIE YPAaBHEHHUs pEaKIui, B
TOM YHCIIE:

peakuuii MOHHOTO OOMeHa

OKHCIUTEIHHO-BOCCTAHOBUTENbHBIX PEAKITUI

WUTIOCTPUPYIOIIUX XMMHYECKME CBOMCTBA M3YyYEHHBIX KIIACCOB
(Tpymi) HEOPraHUYECKUX BEIIECTB

MOATBEPKIAIOMINX TEHETHUECKYIO B3aMMOCBSI3b MEXTy HUMU

YMeHue BeIYUCISITh (TPOBOAUTH PACUETHI):

OTHOCUTENIbHYIO MOJICKYJIIPHYI0O U MOJISIDHYIO MacChl BEILECTB,
MacCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUU

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Ira3oB

M0 ypaBHEHUSM XHUMHUYECKHUX PEAKIUNA M HAXOIUTh KOJIMYECTBO
BelecTBa, 00bEM U Maccy peareHTOB WM MPOIYKTOB PEaKIIuU
Bnanenue (3HaHME OCHOB):

OCHOBHBIMM  METOJaMH  HAay4HOro  TMo3HaHusi (HabmroaeHue,
U3MEpPEHHE, SKCIIEPUMEHT, MOJEITUPOBAHNE) MTPU U3YUECHUU BELIECTB U
XUMHYECKHX SIBICHUW; YyMeHue chopMyIupoBaTh MpolieMy H
NPEIIOKUTh MYTH €€ PEIICHUS

Oe3omacHON paboOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKOU
MOCY IO M JIa0OpaTOPHBIM 000PYO0BAHHEM

MpaBHJIaMU OE30ITACHOTO OOPAIIECHUS C BEIIECTBAMH, UCTIONB3YEMBIMU
B MOBCETHEBHOM JKU3HH, MPAaBUIaMH MOBEICHUS B LIEISIX cOepeKeHUs
310pOBbSl M OKPYXAIOIIEH NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
(omacHOCTH) BO3ACHCTBHSI HAa >KUBBIE OPTraHU3MBI OMPEICIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBILICHUS] W TPEIOTBPAIICHHUS HUX BPEIHOTO
BO31€HUCTBUA

Hanuuue nmpakThyeckuX HaBBIKOB IUIAHUPOBAHMS U OCYILECTBIICHUS
CIEAYIOMNX XUMHUYECKUX IKCIIEPUMEHTOB:

U3ydYeHHe U OmNHcaHue (PU3MIECKHX CBOMCTB BEIECTB; O3HAKOMIICHHUE

C (I)I/IBI/I‘ICCKI/IMI/I n XHUMHUYCCKHUMU SABJICHUSMH, OIIBITHI,



13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

WLTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMHUCCKUX PEAKIIUN
U3ydeHre croco0OB pa3aeieHus cMecen

MOJlyYeHUE KHUCIOpOAa M U3YYEHHE €ro CBOICTB; IMOJIydYeHUE
BOZIOPO/Ia U M3YyUYEHHE €ro CBOMCTB; MOJYyUYEHHE YTIEKHUCIOTo rasa u

U3y4EHHE ero CBOMCTB; MOJyYeHHEe aMMHUaKa U U3y4YeHUe ero CBOWCTB

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MaCCOBOWM JIOJEH

pacTBOPEHHOTO BELIECTBA

MpPUMEHEHHE WHANKATOPOB (makmyca, METHJIOpaHkKa u
denondranenna) s OnmpeneNieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJouei

WCCIIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3AUMOICHCTBHUS KHCIOT C METaIaMHU,
OKCHUJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMH; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHMM;
BBITECHEHME OJHOIO MeTajula JpyTMM W3 pacTBOpa  COJM;
UCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCUIOB ATIOMUHUS U

[IUHKA

penieHne dKCIePUMEHTAIBHBIX 3a7a4 1o TemMaM: «OCHOBHBIE KJIaCChl
HEOPTraHUYECKHUX COEIUHEHHI; «DNEKTPOIUTUYECKAS
Iucconmanusy; «BakHeHmne HeMeTaUIbI M HUX COCIUHEHUS;

«BakHeHIme MeTauibl U UX COeIUHEHUS

XAMUYECKHUE OKCIIEPUMEHTEI, HIIIOCTPHUPYIOIIHE [IpU3HAKHU
NPOTEKaHUsl peakUruii MOHHOrO0 OOMEHa; KaueCTBEHHbIE pEeakluu Ha
NPUCYTCTBYIOIME B BOJHBIX PAacTBOPaX MOHBI: XJOPHI-, OpOMHI-,
wonua-, cyiaedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHUS, MarHuvsi, KajJdblusd, aJJlOMUHUA,
xkenesa (2+) u xenesa (3+), menu (2+), MUHKA

Ymenue:

NpPEICTaBIATh PE3yJbTaThl JKCIEPHUMEHTa B (OpME BBIBOJIOB,
J0Ka3aTeNbCTB, TpaUKOB W TaOMUI] U BBIABIATH SMIIUPHUYECKHE
3aKOHOMEPHOCTH

YCTaHaBJIMBATL CBA3U MCKAY PCaJIbHO Ha6J'IIOI[a€MBIMI/I XUMHUYCCKUMHAU
SBIICHUSIMU U TPOIIECCAMH, TPOUCXOAAIIUMHU B MAKPO- U MUKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usi BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU
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1.2

1.3

1.4

1.5

1.6
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3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

HepBOHa‘IaJ'IBHLIe XUMHWYCCKHUC ITIOHATHUA
YucThle BelecTBa U CMECH. Crioco05b1 pa3acICHUA cMmeceit

ATOMBEI WH MOJICKYJIbI. Xumuaeckne d3neMeHThl. CHMBOJBI  XUMHYECKUX

9JICMCHTOB. HpOCTHe " CJIOKHBIC BEUICCTBA.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKUX 31eMeHTOB. CTeneHb

OKHCJICHUA

3aKOH MOCTOSHCTBA COCTaBa BCIIICCTB. OTHOocuTEeNnbHASA aTOMHas Macca.
OtHocHuTenbHAS MOJICKYJIsIpHad Macca. MaccoBas 10JIs1 XUMHYECKOr0 dJIEMEHTa

B COCAUMHCHUU

KomuuectBo BemectBa. Monb. Momnspraas Macca. MousipHbiii 00BEM Ta30B.

Bz3aumocss3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIUHHAILL BCIICCTBA

dusznyeckrue U XUMUUYECKHE SIBICHUS. XHUMHYECKas peaknuuss " eé IMPU3HAKH.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKHE YPABHEHUS

[lepnognueckuii 3akoH n Ilepuonnueckas cucreMa XHMHYECKMX JJIEMEHTOB

J.1. Menneneea. CTpoeHHE aTOMOB

[lepuonnueckuii 3akoH. [lepuoguyeckas cucrema Xxumudeckux snemeHToB J[.M.
Menpneneesa. Ilepuoael u rpynmnsl. @U3NYECKUi CMBICI MOPSIKOBOIO HOMEPA,

HOMEPOB MepHo/ia U TPYIIIbI JIEMEHTA

Ctpoenne atromoB. CoctaB aToMHBIX siaep. M3otombl. DnekTpoHsl. CTpoeHHe
ANIEKTPOHHBIX  000JI04eK aToMoB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepuonnueckoii cuctemsl [[.11. Menneneena

BaKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYCCKHUX 3JIECMCHTOB MECPBLIX Tpex
NepruoaoB, Kallvusd, KaJbIUA (paL[I/cha 4ATOMOB, JJICKTPOOTPULATCIBHOCTH,
MCTATNIMYCCKUX W  HCMETANIMYCCKUX CBOfICTB) n Hx COGI[I/IHGHI/II\/JI B
COOTBCTCTBHMH C IIOJIOKCHHEM JJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEMEC U

CTPOCHUCM HUX ATOMOB
CrpoeHue BelecTna

Xumuueckass cBsi3b. KoBaneHTHass (TojispHAas M HEMOJSIpHAsi)  CBA3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMHUYECKMX  3JeMEHTOB.  VoHHas  CBs3b.

Merannuueckas cBsI3b
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44

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Turmbr KPpUCTATNTNICCKUX pCH_IéTOK (aTOMHaSI, HOHHaAas, MeTaJ’IJ’II/ILICCKaH),
3aBUCHMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHH‘IeCKOﬁ peHIéTKI/I n BUJa

XUMHUYECKOM CBSI3U

Baxnerie mnpeiacTaBUTENIM HEOPraHWYECKUX BemiecTB. HeMmertambl u ux

COCAMHCHUSI. MeTtamisl 1 ux COCIUMHCHUA

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX COCIUHEHUH: OKCHIIOB
(conmeobpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HecoJieoOpa3yromue; OCHOBaHUUM (IIENOYM M HEpPacTBOPUMBIE OCHOBAHUS),
KUCIOT  (KHCIIOpOACOoAepk alyue ¢ OEeCKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

Oduznueckue W XUMHUYECKHE CBOWCTBA TIPOCTHIX  BEIIECTB-HEMETAIUIOB!
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

dusnueckue U XUMHYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHA,
HATPUS, Kajusl, MarHUSl ¥ KaJbIIHs, QJIOMUHUS, kKele3a. DIIEKTPOXUMUYCCKHIA

A HAIIPSKEHUM METaJlIOB

dusznyueckue U XUMMUYECKUE CBOMCTBA BOJOPOJHBIX COCAMHEHHI HEMETAJIOB:
XJIOPOBOJIOPOJa, CEPOBOAOPOAA, aMMHAKa

®dusnueckue M XUMHYECKUE CBOMCTBAa OKCHUIOB HeMmerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(I1V). Ilonyuenue
OKCHJIOB HEMETAIJIOB

Xumudeckne cBoicTBa OKcHaoB: MeTawioB [A-IIIA rpymm, muuka, memu(Il) u

xeneza(ll, III). [TonmyueHne OKCHI0B METAIIOB

XUMUYECKHE CBOWCTBA OCHOBaHHMH M amM(pOTEpPHBIX THAPOKCUAOB (Ha IpUMepe
TUAPOKCHIOB QJIIOMUHUA, Kene3a, 1uHKa). [lodydeHue OCHOBaHMA U
aM(pOTEepHBIX THIPOKCHU]IOB

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOIOPOIHOM,
CEPHHCTOM, CepHOM, a30THOU, (HochOpHOH, KpeMHHEBOH, yroipHOW. OcoObie
XUMHYECKHE CBOMCTBAa KOHIIGHTPHUPOBAHHOW CEpPHOM M a30THOW KHCIOT.
[Tonyuenune kucior

OO61mure xuMuUYecKkre cBoicTBa cpeHux coseil. [lomydenue coneit

[lonmyuenne, cobupaHue, pacro3HaBaHUE BOAOPOJAA, KHUCIOpPOJA, aMMHaKa,
YTJIEKUCIIOTo Ta3a B JabopaTopuu

[Tomyuenne aMmmuaka, CepHON M a30THOW KUCJIOT B MPOMBINIICHHOCTH. O01IHe

CHOCOOBI MOJTYYSHHS METAJIOB
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5.1

5.2
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5.5

6.1

6.2

6.3

6.4

6.5

['eHeTHdeckas CBSI3b MEXAY KJacCaMH HEOPTaHMUECKUX COSIMHEHHIMA
XUMHUYECKUE PEaKIuu

Knaccudukanus XUMHUYECKUX peakluid MO pa3iNYHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAaKIMH BEILIECTB, MO TerioBoMy 3¢ddekry, 1o

W3MCEHEHHIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMEHTOB

TennoBoii A3 PeKT XUMHIECKON peaKIiK, TEPMOXUMHUUECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKUE peakMy. TepMOXUMHUUECKUE YPABHEHUS

OKUCINTEIEHOBOCCTAHOBUTEbHBIE peaklui. OKHCIUTEIN U BOCCTAHOBHUTEIH.
IIponeccbl  OKMCIIEHMST M BOCCTAHOBIEHMs.  OJEKTPOHHBIM  OallaHC

OKHCJIMTETLHOBOCCTAHOBUTEIIHLHOM peakuuu

Teopnﬂ BHCKTpOHHTquCKOﬁ AJucconuanuu. KaTI/IOHLI, AHHUOHBI. SHCKTpOHI/ITLI n

HEBJICKTPOJINUTEI. CunbHBIC U cIa0bIe SJICKTPOJINTEL. CreneHb JUccomranmmn

Peakuuu moHHOro OoOMeHa. YCIIOBHSI NPOTEKAHUs peakifii HOHHOro oOMeHa,

MOJIHBIE U COKpAILEHHBIC HOHHBIE YPaBHEHHsI peakLnit
XUMUA U OKpY’Karomas cpeaa

BemectBa u Martepuanbl B TOBCEIHEBHOM KW3HU 4esoBeka. be3omacHoe
UCITIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX 0XKOraX U OTPABJIICHHUAX

XUMHYECKOE 3arps3HEHHE OKpYXKaromiedl  cpelnbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeIOoTBPAICHUSI
[IpenenpHass gomyctumas konmeHTpauusi BemiecTB (IIJK). Ponp xumum B
pEIIEHWH DJKOJNIOTUYECKUX TMpolieM. YCuiIeHue mapHUKOBOTO dddekra,

pas3pyiieHue 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3zora, Gocdopa, yriepoaa, KpeMHUSI U UX COCTUHECHUH B
OBITYy, MEAMIIMHE, MPOMBIIUICHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJJIOB M CIUIaBOB (CTalb, YYTyH, IIOPAJIOMUHUN, OpoH3a) B OBITY U
MPOMBINUICHHOCTH UX coequHeHui. [IoHsITHEe 0 KOppPO3uH METaIoB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

[IpupogHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MNPHPOIHBIA Ta3, HedTH),
MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIICHHOCTH
[lepBoHauanbHble TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHSIX
yriepoaa (MeTaH, 3TaH, STUIEH, alleTUIICH, STaHOJI, TIMIEPHH, YKCYCHasl KUCIIOTa).
[TonsiTrie 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpaX, OelKax, yrieBojgax — U Ux

POJIA B ’KU3HU YCTIOBCKA



7.1
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7.3

Pacuérnr:
o popMysiaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE

M0 XUMHUYCCKUM YpPaBHCHHAM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxrmonepHoe obmiectBo «M3aarenscTBo «IIpocBerienne»
Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

Axkunonepnoe o6mectBo «M3narensctBo «lIpocsemenner

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Xumus. 8 ki1.: KonTponbHbie u mpoBepouHbie paboTsl K yueOHuKy O. C.
[Mabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Yuiakosa
u ap. - M.: [Ipoda, 2017.

Xumus. 9 ki1.: KoHTpoabHbIE U TPOBEpOUYHbIe paboThl K yueOHUKyY O. C.
INabpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa
u ap. - M.: [Ipoda.

[Ma6puensn O. C., Bockob6oiinukona H. I1., SlmrykoBa A. B. HactonpHas kaura
yuntens. Xumus. 8 ki1.: Meroauueckoe nocodue. - M.: Jlpoda.

INabpuensn O. C., OctpoymoB U. I'. HactonbHas kaura yuutens. Xumus. 9

KI1.: Metoaunueckoe mocobue. - M.: JIpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET

bubmmoreka [IOK https://m.edsoo.ru

Poccuiickas anekrponHas mkoina https://resh.edu.ru
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