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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIsLHOM TPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON padoueii MporpaMMbl BOCTIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1o XxuMuu Aa€T MOPEJCTaBICHUE O MENsAX, OOIIEeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpeaeNsieT BO3MOXHOCTH IpeaMeTa  Jiis
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATELHOCTH O00YydYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHpoOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEILCKUX YMEHHMH, HEOOXOJAMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEeuMBAIOTCS CIEIU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
HNOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHUYECKOU
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepunognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE HMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJHSS (PYHKIIMU OOBSICHEHUS! U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICUYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuidi mup», «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKAa 1 KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI. 3a7a4a
y4e0OHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPHU U3YYCHUH BEIIECTB U XUMHUYECKUX PEAKIUH, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipn M3ydyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTECIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYEeCKOE MPUOOIIECHUE
OOyJarommxcss K CaMOCTOSTEIBLHOW TO3HABATEIBLHON JEATEILHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycloBHil, CHOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUatOIUMHUCS
OTBITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS W CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPYXKAIOMIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON YKU3HU U TPYAOBON
NEeSTEeITbHOCTH;

— ¢opMmupoBaHHEe Y OOy4YalOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYIOBOM JAESATEIBHOCTA B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JIaTbHEHIIIETO
oOy4eHus.

OO11ee 9ncio YacoB, OTBEACHHBIX TSI M3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
oOmiero odpazoBanus, cocraBisieT 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

YMK IO ITIPEIMETY «XUMMUSA»

» Xumus: 8-if kiacc: 6a30BbIi YpOBEHb: YUeOHUK; 5-€ u31anue, nepepaboTaHHOe
["a6puensa O.C., Octpoymon U.T"., CnaakoB C.A. AKimoHEpHOE 0OIIECTBO
«3parensctBO «IIpocBenienne»



* Xumust: 9-i1 kiacc: 6a30BbIl YPOBEHB: YUECOHUK; S-€ U3aHue, iepepadoTaHHOE
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3marensctBo «IIpocBemenue»

COJEP)KXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMHYECKHE TOHATHS

[Tpenver xumun. Ponh XMMUW B JKM3HH 4YelOBeKa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MoO3HaHHS B XUMHUHU. UMCThIE BEIIECTBA M CMECH.
Crioco0Obl pa3aeneHus: CMeCeu.

ATOMBI M MOJIEKYNbl. XHUMUYECKUE 3JeMEHTbl. CHMBOJIBI XHMHUYECKUX
a51eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumunyeckasi hpopmyina. BaleHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToMHas macca. OTHOCHUTENIbHAs
MOJIEKYJIsIpHast Macca. MaccoBast 1011 XUMHUECKOTO JIEMEHTA B COEAMHEHUU.

KonnuecTtBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHSI. XUMUYECKash peakuus U e€ MpU3HAKU.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepuMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOW, MpaBWIaMHu pabOTHI B Jab0OpaTopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢uznyeckux (IUIaBI€HUWE BOCKA, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUSl BOJBI) U XMMHUYECKHX (TOpEHHE CBEYH, MPOKATMBAHHE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOI0eHIE U
ONKCaHUE NPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCHIa
menu (1) mpu HarpeBanuu, B3auMoieiicTBHE Kene3a ¢ pactBopoM cosn meau (1),
U3yYeHHE CMOCOOOB pa3/eNICHHs CMEecei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MacChl, CO3/aHHE MOJEJIeH MOJeKy
(IIapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKHX BellecTB



Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BemecTBo. HaxoknmeHuwe kucimopoma B TpHpoAe, (U3MYECKHE W XHUMHYECKUC
cBoictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenne kucnopoaa. CrocoObl
MOJIyYeHHUs] KUclopoda B J1abopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupozae. O30H — aioTporiHas MoAuUKaIs KUCIopoaa.

TermnoBoit 3¢h(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI TosTydeHust. Kucinotsl
Y COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl M0 XUMUUECKUM YPAaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTtBOpHI.
HacpilieHHBIE M HEHACBIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas n0ois BemecTBa B pacTBOpe. XUMHAYECKUE CBOWCTBA BOABL. OCHOBaHUS.
Pose pacTBOpOB B mpuUpo/i€e U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHBIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcunoBanus. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00PA3I[0B BEMIECTB KOJIMYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON



PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOU JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJCIHCTBHE BOJbI C MeETa/UlaMU (HATpUEM W
KaJIbI[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa310B HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHMUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOYEH, N3YUEHNE B3aUMOJECHCTBUS
okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METallllaMU, peakiui
HEUTpaJIn3aliy, IOJYYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PeaKIIUH

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. KoporkonepuoaHas u JiuMHHonepuoanas popmel [lepuoauueckoi
cucteMpl xumudeckux anemeHToB /. M. Menneneesa. Ilepuonsl U Tpynmsl.
DU3NYECKHil CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA T10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHUMUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoguyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
rpaKJaHuH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHasl) CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA ILIMHKA C pPAacTBOPAMHM KHCJIOT M UIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3aoKeHus, COEAUHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YEpPEe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

duznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, Tra3, (U3MUECKUE BEJIMYUHBI, €IIMHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOMAaEeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BELIECTB, MO TermioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepPOTEHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMruyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHON  pEaKIuHu. CocraBieHue  ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCIOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHp auccouranuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJ10pHuaa HATpus ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIIUU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPOIPOBOIHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0OUEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIHUX
NPU3HAKK TMPOTEKAHHS] peakuuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BbIJIEJICHUE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUid (TOpeHue, peakluuu pasioKeHus,
COCIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKMX  BEIIECTB C  MOMOILBIO
KAUECTBEHHBIX PEaKIMi Ha HOHBI, pEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmas xapakrtepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpE XJiopa (B3auMOIeHCTBUE
C MeTajulaMH, HeMeTaJlaMu, uienoyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelictTBue xyopa u
XJIOPOBOJIOPOJa HA OPTaHU3M YeJloBeKa. BaxxHelMe XJIOpUIbl U UX HAX0XK/ICHHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XuMuYeckue cBorcTBa. OKCHUIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMUYEeCKUe CBOMCTRA (00IIMe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE PEaKlru, JEKAIUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUsT CepHOM KHUCIOTHL. [IpuMeHenue cepHoi
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnaenue ceppl U €€ COCOMHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE



OKpYXaIoLEel Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CITIOCOOBI €ro MPeI0TBPAIICHHS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
bu3nyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMUaK, ero
busznyecKkre 1 XMMHUYECKHE CBOMCTBA, OMyYeHUe U nmpuMeHenue. Conu aMMOHus,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenuduyecKue).
Hcnonb3oBaHre HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI0OpEHU.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Pocdop, alIOTPONHBIE
moaudukanuu docdopa, puznyueckue U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kuciorTa, Gu3nUecKkue U XUMHUUYECKHE CBOMCTBA, MOIyUYCHHE.
Hcnonb3oBanue (ochaTroB B KaueCTBE MUHEPATIBHBIX YI0OPEHHIA.

Oo6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIIEHUS. Y TIIEpO/I, ATUIOTPOIHbIE MOIU(DHUKALUHY,
pacnpocTpaHeHUe B MpUpoAe, (pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuuabl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YEHUE U
NpUMEHEeHHEe. DKOJOTHYECKUe MPOOIeMbl, CBsA3aHHBbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KiMMaTa, MapHUKOBBIM 3¢ dexT. YromapHas
KUCIOTa U €€ CcoNM, UX (PU3MUecKHe U XUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U
npuMmeHenue. KauecTBeHHas peakuuss Ha kapOoHaT-vOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIVIEHHOCTH U CEJIbCKOM XO3M1CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHble HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAXKHBIX BELIECTBAX: KUpax, OeNkax, yrieBojgax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, TMOIy4YCHUE U
npumeHenue. CoeMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCuIe
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, xene300eToH. IIpobGiiembr  ©€30macHOrO  MCIOJIL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:



U3ydeHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBEJCHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3laMu XJIOpUI0B (TAJIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiamMu
ceppl M €€ COEAUMHEHUSMU (BO3MOXKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOCHUE MTPU3HaKa e
NpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHUU (BO3MOXKHO MCITOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3liaMH a30THBIX
u (ocopHbIX ynOOpeHUM, moayueHue, cooupaHue, pacrio3HaBaHUE W U3YYCHUE
CBOMCTB aMMHakKa, MPOBEIACHUE KAaYECTBEHHBIX pPEaKIWil HAa MOH aMMOHHS U
dbochart-moH W wU3yyeHUE TPU3HAKOB HX TMPOTEKAHUS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIeNeH KpPUCTAJUIMYECKUX PpElETOK anmasa,
rpadura, (QysuiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYCHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMi HA KapOOHAT M CUJIMKAT-UOHBI U M3yUYEHHE NMPU3HAKOB UX
MPOTEKAaHMS, O3HAKOMJICHHE C MPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pELIEHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHeilne HeMeTaulbl U HX
COEIMHEHHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO01ast XxapakTepUCTHUKAa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmomgmyeckor cucrteMe XUMUYecKux d3yemeHToB [[. U.
MenneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJJIMYECKasl ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUU  pAll
HaMpspKeHU MeTaiioB. u3nueckue U XUMUUYECKHE CBOMCTBAa MeTaiioB. OO0uue
CHocOoObl TONy4eHUs: MeTaiioB. [IoHSATHE O KOPpPO3UMM METANIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX PUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUABI HaTpusi M Kanusg. [IpruMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[Ilenoyno3emenpHbIE METAUIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yeMeHToB . . Menaeneesa, ctpoeHue nux



aTOMOB, HaXOXJeHHEe B pupojie. Pu3nueckue U XUMUYECKUE CBOWCTBA MarHusi U
KaJibIusl. BaxkHeiiime coequHeHus! KanbIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AJFOMUHHI: TI0JI0XKEHUE B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHUE aToma, HaxOXJAeHHE B Ipupone. Pusnyeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHneneeBa, CTpOCHHE aToMa, HAaXOXIEHHWE B mnpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcu b, THAPOKCHIBI U comu xxene3a (11) u xxenesa
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, H3yUYCHHE PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLIECCA TOPEHHUS XKeJe3a B KUCIOPOAE
(BO3MOXXKHO  HCIIOJB30BAaHWE  BHUJIEOMATEpPUANIOB), MPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIbIH, ATFOMUHUS, [IMHKa, skene3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnucaHue MPOIECCOB OKpaIllIMBaAHUS
MJJaMEHH WOHAaMU HATpus, Kajlusg M KalblUs (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7ay Mo Teme «BaxHelue
METAJUJIbI K KX COCIUHEHHUS.

XHUMHUS M OKpPY:KaoUas cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM YeloBeKa. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Poab xuMun B pelieHUH 3K0JIOTHYECKUX
npooeMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIuIaBbl, (PU3MUYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: dortocunTe3, npixanwe, Omocdepa, IKOCHUCTEMA, MUHEPATBHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOMaeMbIe, TOIUIMBO, BOJIHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATEJIBHON IEATEIIBHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNCKUMU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTBIMU B
oOLIeCTBE MpaBUJIaMU U HOPMAaMHU IMOBEJIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMKI 00YUYaIOIIUXCS.

JIMYHOCTHBIE ~ pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOACTBOBATbCA CHUCTEMOM IMO3WUTHUBHBIX LEHHOCTHBIX OpHWEHTAUUMHd U
pacIIMpEHNE ONbITA ACITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOTr0 BOCTIUTAHNS

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPHUYECKOMY
M HAyYHOMY HACJEIUI0, TTOHUMAaHUS 3HAYECHUS] XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMAaIMeil o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U 0OIIECTBA;

2) rpaKaaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUSI O COLUMAIbHBIX HOPMax MW MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, y4eOHOUCCIEA0BATENbCKOM, TBOPUECKOM U IPYTUX BUJIAX AEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOJIHEHUU
y4eOHbIX, TMO3HABATEIbHBIX 3aJ]a4, BBITOJHCHHUH XWMHUUYECKHX SKCIEPUMEHTOB,



CO37aHNM yU4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOITIOHUMAHUIO ¥ B3aMMOTIOMOIIIH
B MPOIIECCE ATON yueOHOM AeATENHHOCTHA, TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHUE
U TIOCTYNIKM CBOWX TOBAPHINEH C MO3WIIMM HPABCTBEHHBIX M TPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIECTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHE TPECTABICHUS O BEIIECTBE M XUMHUYECKOW PpEeaKIlnw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABJISIFOIITUE
OCHOBY I TOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHsI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOIHON CPEOid, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO03HABATEIIbHBIE MOTHUBHI, HAIPaBJICHHBIC HA MMOJTYYECHUE HOBBIX 3HAHHUM IT10
XUMUH, HEOOXOJMMBIE i OOBSACHEHHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHU,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHMMH CPEJACTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOYyYEHHMIO M TMO3HAHUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI O00y4YeHUsS B
JlaTbHEHIIEeM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUN U
HETIPUATHE BPEAHBIX MPHUBBIYCK (YIOTPEOICHUS AIKOT0JIs, HAPKOTUKOB, KYPEHUSI),
HEOOXOJMMOCTH  COOMIOJICHUS] MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBaXEHUE K TPYAY B PE3yIbTaTaM TPYIOBOH EATEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  TPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIA  BBIOOP
WHIWBUTyaIbHON TPAGKTOPUH MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCCUOHATBFHON ASSTENHHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHUM,
TOTOBHOCTH aIalITHPOBATHCS B MPOGECCHOHANBHON CPEJIe;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHONIICHHUE K IPUPOIC KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, TOHMMAaHHUE IIEHHOCTH 370pPOBOTO U
Oe3omacHOro o6Opasza KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3UYECKOMY M TICHXHMYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHUS



paBuJI O€30MAaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CHIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOTy4YaeMble MPU U3YYCHUU XUMHHU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPY’KaloIleH MPUPOAHON CPEeNoH, AJis MOBBIIICHUS
YPOBHSL ~ 3KOJIOTUYECKOW  KYyJBbTYphl, OCO3HaHUS IJO0AJIBHOIO  XapakTepa
IKOJIOTUYECKUX TPOOJIeM M MyTeHd HMX pEHIeHHs MOCPEACTBOM METOAOB XHWMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHMKaTUBHON U COLMATIbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpenMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE JUIA
(dbopMHpOBaHK MUPOBO33pEHUS OOIICHAYYHbIEC TOHATHS (3aKOH, TEOPHUs, MPUHIIHII,
runore3a, (akT, CUCTEMa, NpPOLEcC, OHKCIEPUMEHT U JpPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAaHUH M3 3TUX MPEeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHUPA, U YHUBEpCaJIbHbIE yUeOHbIE IeMCTBUS (IIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PEryJIATHBHBIE), KOTOpbIE 0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILIECTBIECHUIO YYEOHOU
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruyeckue geiicTBus:

YMEHUSI MCHOJB30BATh NPHUEMBI JIOTHUECKOTO MBIIIJIEHUSI MPU OCBOEHUU
3HAHUU: PacCKpbIBaTh CMBICI XUMHUYECKHX IMOHATHH (BBLACNATH UX XapaKTEpPHbIE
IIPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
HOHSTUS JJI1 OOBSICHEHUS OTJEJIbHBIX (PAKTOB U SIBJICHUM, BBIOMPATh OCHOBAHUS U
KPUTEpPUH ISl KIAaCCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTDH JIOTUYECKUE PaCcCyXIeHUs (MHIYKTUBHbBIC, AEIYKTUBHBIC, 110 aHAJIOTHUH),
JieaTh BBIBOJIBI U 3aKIIFOUCHHS;

yMEHUE TMPUMEHATh B TIPOLIECCE TMO3HAHUS TMOHATUS (MPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO NPUMEHSIEMbIE B XUMUHU MOJEJIbHBIE TPEICTABICHUS —
XUMHUYECKUH 3HAaK (CHMBOJI 3JIEMEHTAa), XUMHUYecKas QopMmyja M ypaBHEHUE
XUMHUYECKON peaKlMM — MpU PelIeHuU Y4eOHO-TI03HABaTeNIbHBIX 33Ja4, ¢ YUYETOM
TUX MOJIEIBHBIX MPEJCTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKLUi,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSX.

ba3oBble ucciaenoBaregbcKue 1eMCTBUA:



YMEHHE HCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAaHMsI, & TAKXKE B KAUe€CTBE OCHOBBI /I (HOPMHUPOBAHMSI TUTIOTE3HI IO TIPOBEPKE
MPABUJILHOCTH BBICKA3bIBAEMBIX CYKICHUII;

NpUOOpPETEeHUE OMbITa IO IIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIonaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOopMyIUpPOBaTh OOOOIICHUS U
BBIBOJIBI IO pPe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHMS, COCTABIATh OTUET
O MpoJieTITaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGPOPMALUIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO U3 PA3HBIX UCTOYHUKOB
(Hay4dHO-TIOMyJIsIpHAsT ~JUTepaTypa XHUMHUYECKOTO COACpKAHHs, CIPaBOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh NPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSITh Pa3TUYHbIE METOJBI U 3alpOChl MPHU TOUCKE U OTOOpE
UHPOPMAIIMU W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a/7a4 OMpeneIEHHOrO THITa, MPUOOPETEHHUE OIbITa B
o0nacTh MCHOJb30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPAaTh ONTUMAIBHYIO (POPMY MpeACTaBICHUS HHPOPMALIK U
WUTIOCTPUPOBATh pEIIaeMble 3a/aydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu hopmMamu rpaduki 1 UX KOMOMHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UPOBAaTh B Ipouecce YydyeOHOH u
UCCIIEIOBATENLCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEeNIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIIeH MPHUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepCcAJIbHbIE YueOHbIe JeliCTBUSA:

YMEHHMsI 3a]1aBaTh BOMPOCHI (B XOJ€ Auaora u (Win) TUCKYCCUH) IO CYLIECTBY
oOcyxmaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUS TIPEATIOKEHHON 3a/1a4H;

YMEHHsSI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  [MO3HABATEIHHOMU
NESTEIbBHOCTH B YCTHBIX W THCbMEHHBIX TEKCTax; JelaTh MPE3eHTALHUI0
pe3yJabTaTOB BBIMOIHEHUS XUMUYECKOTO 3KCHEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a0b0paTOpHOI pabOTHI MO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTEJIbHOM M HMCCIIEOBATENbCKOM  JEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uluil (00cyXIeHusi, OOMEH MHEHHSIMH, «MO3TOBbIE IITYpMbD», KOOPAUHALIUSA



COBMECTHBIX JCHCTBUHM, OINpEACICHHE KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHbBIC YHHBeEpcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIATh, KOHTPOJIUPOBATH M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbonee 3pGEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYCOHBIX U
ITO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATH WIH KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IOJYYECHHOTO pE3yJbTaTa 3asBICHHOM LA, YMEHUE
WCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 0053aTEIbHOIO
COJIEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHONM paboueill mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHCS HAyYHbIE 3HAHUSA, YMEHUS U CIIOCOOBI
JNEUCTBUW, BHIBl JACSATENBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPHPETALNN, IPEOOPA30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYaLHSIX.

K koHniy oOyueHus B 8 kiacce npeaMeTHble pe3yIbTaTbl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOJHAS M HEOJAHOPOAHAsI), BAJICHTHOCTb, OTHOCUTEINIbHASL aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XMMUYECKasi peaklus, KiacCUpUKalus peakiuil: peakuuu
COCIIMHEHHUs, pPEaKkUWU Pa3JIOKEHUs, PEAKUUU 3aMEIICHUs, pPEeaKkUun
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (DEKT peakiuu,
AJIpO aToMa, dJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTallb, pauyC aToMa,
XUMHUYECKas CBS3b, MOJSPHAS U HEMOJISIpHAs KOBAJEHTHAs CBA3b, HOHHAsS
CBSA3b, HOH, KaTHOH, AaHWOH, pPAaCTBOpP, MaccoBas JOJIsI BeIleCTBa
(IpolLieHTHAs! KOHIIEHTPAIs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMMHUYECKUX TIOHSATHUH U
MPUMEHSThH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;

e HCIOJB30BaTh XUMHUYECKYIO CHMBOJHMKY JJIsi COCTaBlIeHUS (HOopMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMNpEAeNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUSI  BJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,



MPUHA/JICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbIica [lepuommueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh TNOHUMAHHE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHMYECKHMX OJJIEMEHTOB: pa3iaudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», Maneie U
OOJIbILIME TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xuMuueckux osiementoB . .
MeHneneeBay C€ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsi spa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHUe UX IO JIEKTPOHHBIM CJIOSM);

KJIacCCU(UIIMPOBATH XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »djeMeHTa 1o ¢GopMyse COCIUHEHHS,
MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN peaKiuu;

MPUMEHSITH OCHOBHBIE OINEPAIIMK MBICIUTEILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Y4YEHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PEaKIHil, €CTeCTBEHHO-HAYYHbIE METObI
MO3HAHUSI — HAOJIIOJICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIH30BaHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZ0oBaHMEM, a TaKXe mpaBuiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBITIOJHEHUIO  JTAOOPATOPHBIX
XUMHUUYECKHUX OIBITOB IO MOJYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB



(Bopopozra M KHCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIPENEIEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH M
KHCJIOT C MTOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHOon(TanenH, METUIOpaHK

U Jpyrue).

K xoHI1y 00ydeHus B 9 Kjacce npeIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBIC] OCHOBHBIX XHWMHYECKHX MOHSATHW: XUMHUYECKHI
AJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKITis, XUMUIECKast CBs3b, TEIUIOBOU ekt
peakiuy, MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIECKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, WMOHHAaA,
MeTauIndecKas ), KpucTaInyeckas penieTka, Koppo3us METauioB, CILIABHI,
CKOPOCTb XMMHUUYECKOM PEAKLUHH, NPEAEIBHO IOIYCTUMAas KOHLEHTpaLUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHYECKUX TMIOHITUA U
IIPUMEHSATH T ITOHTHUS IIPU OINIMCAHUU BEIIECTB U UX IPEBPALLICHUM;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaX HEOPTraHMYECKUX COCAUHEHUMN, TUI KPUCTATIIUNYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAaHHWE: ONHUChIBATH W XapaKTepPU30BaTh
Tabauunyo Gopmy Ilepuogndeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
paznyath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHN s, KOTOPBIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sjapa, oOlee YHCIO DJJISKTPOHOB U pachpeiesieHue HX I10



AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHCHHH
CBOMCTB 3JIEMEHTOB W HMX COCAMHEHUHN B TpelesiaX MajblX NMEPHOI0B U
TJIABHBIX TIOATPYIII ¢ y4ETOM CTPOSHHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIECTB, MO0 TEIIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa NPOCTHIX U CJOXKHBIX BEIIECTB, MOATBEPXKIAsi OIKMCAHUE
IpUMEPAMHU  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JUCCOIUAIIAA  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE ¥ COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEakluid, MOATBEPKIAIOIINX CYIIECTBOBAHKE
TEHETUYECKOM CBS3HM MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PEaKIuit;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO JjeMeHTa 1o ¢GopMmyse COECIUHEHHS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI TIO YPABHEHHIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPABUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYA0H 1 Tab0paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OMBITOB M0 TOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIOro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IYyTEM XJIOpUI-, OpOMUA-, WOAWI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHSI U HMOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTCILHOMN IEATeILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE IPUYNHHO-
CJICICTBEHHBIX CBSI3€U — JJII M3YYCHHS] CBOWCTB BEIIECTB M XUMUYCCKUX
peakinii, €CTECTBEHHO-HAYYHBbIE METO/bl IO3HAaHUS — HaOII0ICHHE,
U3MEpEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJI

Ne

ACC

HaumenoBaHue pa3jiesioB u

KoanuecTBo 4acoB

KoHnTpoJbHbie

IIpakTH4eckue

JuekTpoHHbIE (HU(POBHIE)

n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/bHbIE PECYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
XumMusg — BaxkHas 00J1acTh
1.1 COTCCTROSHAIL H 5 2 hittps://m.eds00.ru/YNVIX660G
HpaKTI/I‘IGCKOI/I JCATCIIBHOCTHU
JejI0BeKa
B
1.2 CHHICCTRA 1 XHMITHCCKHC 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peaxiuu
Wroro mo paszneny 20
Pa3nea 2. Bakneiimme npeacTraBuTe I HEOPraHMYECKHUX BELECTB
Bos . Kucnopon. ITo e
2.1 AYX. RACIOpOd AT 6 https://m.edsoo.ru/D5BORTY30
00 okcugax
Bonopoa. Ionsrue o
2.2 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaxX U COJAX
Boma. P il
23 OAa. TacTBOPHL. LIOWATHE 5 1 1 https://m.eds00.ru/M13I5KJBM
00 OCHOBaHMAX
OCHOBHEBIE KJIACCEI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edso0.ru/0TSASMOWT
COEeTUHEHNN
Hroro no pazneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XAMHYECKUX 3JIEMEHTOB /J[. 7 https://m.edsoo.ru/TCBIBVWFZ
U. Menpneneesa. Ctpoenue

arTomMa

XUMHYECKASA CBI3b.
OKHUCITUTENBHO-

3.2 8 2 https://m.edsoo.ru/F6AOA8DPF
BOCCTAHOBHUTCIIBHBIC
peakuu
Wroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PezepBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 08 > >



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JekTpoHHbIe (HU(pPOBHIE)
Kourpoubnbie IIpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIEe pecypchl
padoThI padoTshI
Pa3nea 1. BemecTBo U XuMH4YecKne peakiun
[ToBTOpeHwue U yriyOieHne 3HaHu|
11 P Yy 5 1 https://m.edso0.ru/EQETUT35Z
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 Up 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEAKIIU
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
1.3 P 8 Har 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIMU B PACTBOPAX
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.1 B partep 4 1 https://m.eds00.ru/ZTN1F700I
aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO0mias XxapakTepuCcTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEITMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-Tpynmel. A3ot, pochop u 7 1 https://m.edso0.ru/VOXDOUX2S
UX COEIMHEHUs
OO11ast XapakTepUCTHKA XUMHUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHUI U UX COEANHEHUS
Hroro mo pazaeny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakueiine MeTalIbl M1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazaeny 20
Pa3nes 4. Xumus n okpyxapmas cpeaa
B
4.1 CHICCTRA M MATCPHAIIBL B A3 HH 3 https://m.edsoo.ru/TENBWEF7Y
YyeJIoBeEKa
Utoro no pazneny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KUIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOTI'O 00111E€r0
o0pa3zoBaHus

1

11

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

PacKphIBaTh CMBICI OCHOBHBIX XHUMHYECKUX IOHSATHH: aToOM,
MOJIEKYJIa, XUMHYECKUH 3JIEMEHT, ITPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OJJHOPOHAS M HEOJAHOPOIHAs), BAJICHTHOCTD,
OTHOCHUTENbHAS aTOMHAsi U MOJIEKYJIIpHAs Macca, KOJIWYEeCTBO
BEILIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBast JOJIsI XUMUYECKOTO
JJIEMEHTAa B COCAWHCHHH, MOJISAPHBIA OO0BEM, XUMHYECKAs
peaknms, Kiaccu(UKAIMs pEeaKkIuid: peakIud COeAMHEHUS,
peakIMy Pa3I0KEHUs, PEaKIMH 3aMEIIeHUs, PeaKkiui oOMeHa,
9K30- U SHJIOTEPMHUUCCKUE PEAKINH, TEIUIOBON dPPEKT peaKkiu,
pacTBOp, MaccoBasi A0JIs BelleCcTBa (MIPOIICHTHAsE KOHIIEHTPAIINs )
B PacTBOpe

1.2

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MTOHATUN
U IPUMEHATH OTU IOHATHS IPU OINHCAHWHM BEIIECTB M HUX
IIpEBpAICHUI

1.3

14

1.5

UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS
(dbopMyJ1 BELIECTB U YPaBHEHUH XUMHUYECKUX peakLnii

pacKpbIBaTh CMBICH 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs], 3aKOHa
ABoraapo

OnpeAC/IsATb BAJCHTHOCTb AaTOMOB JJICMCHTOB B 6I/IHapHBIX
COCOAUMHECHUAX

1.6

1.7

1.8

KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIUH (II0 YUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3P EKTY)

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChI
BCIICCTB

BBIYHCIISITH MACCOBYIO JIOJTFO XUMUYECKOTO dJIEMEHTa 0 (hopmyiie
COEIMHEHMUS,

1.9

BBIYHUCIIATE MaCCOBYIO JJOJIIO BCHIECTBA B paCTBOPE




1.10

IIPUMEHATh  €CTECTBCHHOHAYYHBICE  METOABI  IIO3HAHMS  —
HAOIIOZCHUE, HU3MEPEHUE, MOJEIMPOBAHUE, OIKCIEPUMEHT
(peasbHBIN U MBICIIEHHBIH)

2.1

I[To Teme: «Baxueillne MOpeaCTaBUTEIN HEOPraHUYECKUX
BEIIECTBY»

pPaCKpeIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TTOHATHH: OKCH I,
KHcCJj0Ta, OCHOBaHUEC, COJIb

2.2

2.3

2.4

OIIpENEeNATh IPUHAJIEKHOCTD BELIECTB K ONPEIEIEHHOMY KJ1acCy
COeMHEHUH 1o Gopmynam

KJ1accu(puIUpoBaTh HEOPraHMUECKUE BELIECTBA
XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBa
BEIIECTB  Pa3JIMYHBIX KJIacCOB, IOATBEpXkJas  OIMCaHME

npuMepamMu  MOJICKYIISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIIHUX
XUMHNYCCKHX peaKHI/Iﬁ

2.5

IMPOrHO3NpPOBATH CBOMCTBaA BC€IICCTB B 3aBHUCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BOBMOKHOCTHU NPOTCKAHNUA XUMUYCCKUX
npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CIENOBaTh MpPaBUJIAM IIOJb30BAaHUSI XUMHUYECKOW IOCYAON U
1a00paTOPHBIM 00OPYAOBAaHUEM, a TAKXKE MTpaBUIIaM OOpaIleHUs
C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKITUSMHU IO BBIMTOJTHCHUTO
7a00paTOPHBIX ~XWMUYECKUX OIBITOB 10 MOJYYCHHIO U
coOupaHnio ra3000pa3HBIX BEIIECTB (BOIOPOJA U KHUCIOPOAA),
IPUTOTOBJICHUIO PAaCTBOPOB C ONpEAeiIEHHON MaccoBOM aonei
pacTBOPEHHOTO  BENIECTBA, IUIAHUPOBATb U MPOBOJUTH
XUMHUYECKHE OHKCIEPUMEHThI 10 pPAaClO3HABAHUIO PACTBOPOB
miegoued M KHUCJIOT C IOMOULIbI0 HHIUKAaTOpPOB (JIAKMYC,
¢benondranen, METHIOPAHK U IPYTHE)

MMpOBOANUTDH paC‘léTH 110 YPaBHCHHUIO XUMHYECKON peaKknuuu

ITo Teme: «llepmonnueckuit 3axkoH u Ilepmonnueckas cucrema
xumuueckux snemeHToB J[. . MenneneeBa. CTpoeHHe aTOMOB.
XuMuyeckas CBS3b. OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE
peaxun»

3.1

PaCKpeIBaTh CMBICI OCHOBHBIX XWMHYCCKUX TTOHSTHH: AAPO
aToMa, AJIEKTPOHHBINA CJIOH aToMa, aTOMHas OpOuTallb, Pajnyc
aToMa, XUMHYECKas CBA3b, IMOJISIPHAad U HETIOJIAPpHAad KOBAJICHTHAA
CBSA3b, IEKTPOOTPHULATEIBHOCTh, UOHHAs CBSI3b, MOH, KaTHOH,
AQHUOH, CTETIEHb OKHCIICHUS

3.2

3.3

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKHUE DJIEMECHTHI

ONHKCBHIBATH W XapakTepu3oBaTb  TaOinW4Hyr0  (dopmy
ITeproanueckoil cuCTEMBl XUMUYECKUX 3JIEMEHTOB: pa3jinyaTh




3.4

3.5

3.6

NOHATUS «TJIlaBHAs mnoArpynna (Arpymma)y u — «mobodHas
noarpynna (brpynma)y, «manbie» u «00JbIIIe) ePHOIbI

packpsiBaTh cMmbich [lepuonuueckoro 3akona J[.M. Menneneena:
JIEMOHCTPHPOBATh IMOHUMAHUE TIEPHOJUYCCKON 3aBHCHMOCTH
CBOWMCTB XHMHYECKHX DJJIEMEHTOB OT HX IIOJOKEHUSI B
Ilepnonnueckoit cucreme

COOTHOCHUTh 00O03HAuUEHHWs, KOTOpPbIE HMEIOTCA B TabIUIe
«llepuoguueckass cucteMa XuMHYeCKUX dyemeHtoB 1.
MenpeneeBa» € YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS
ATOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, olriee
YHCJIO 3JIEKTPOHOB U PACIIPECIICHUE UX T10 SJEKTPOHHBIM CIIOSIM)

OonpeaciIATb CTCIICHb OKHUCICHUA JOJICMCHTOB B 6I/IH8.pHBIX
COCIUHCHHUAX

3.7

9 KUIIACC

Kon

NPOBEPAEMOT0
pe3yJbTara

1

ONpEENATh BUJ XMMUUYECKOHN CBSI3U (KOBaJE€HTHAas U MOHHAsI) B
HEOPraHUYECKUX COCAUHEHUAX

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111€ero
o0pa3zoBaHus

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHN: PacTBOP,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
IUCCOIMAIMSA, PEAaKIMd HMOHHOTO OOMEHa, KaTajau3arop,
XUMHUYECKOE paBHOBECHE, 0OpaTUMbIE U HEOOpAaTUMBIE PEaKIINH,
OKHMCIIMTEIIbHOBOCCTAHOBUTEIBHBIE  PEAaKLIMH, OKHCIIUTENb,
BOCCTAHOBUTEIIb, OKUCIIEHHE W BOCCTAHOBJICHHUE, aJJIOTPOIIHS,
aM(pOTepHOCTh, XUMHYECKas CBI3b (KOBaJeHTHas, HOHHA,
MeTaJlTu4ecKasi), KpUCTaJuInuecKas pemeéTka, CIijaBbl, CKOPOCTh
XAMHYECKON peaKkun

HIUTIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHSITHMN

U IPUMEHATH OTU IOHATUS IIPU OINUCAHUU BEIIECTB U UX
[IpEBpAILCHUI

1.3

COCTaBJIATH YpaBHCHHA BJ'IGKTPOJ'II/ITI/ILIGCKOI\/’I Jucconuanumu
KHCJIOT, IIEJI0YEH U COJIEH, ITOJIHBIE U COKPAlIEHHbIE YPaBHEHUS
peakiuii HOHHOTo 0OOMeHa

1.4

PaCKphIBaTh CYHIIHOCTb OKHUCINTEIIbHO-BOCCTAHOBUTECIIBHBIX
peaxiuii MocpeCTBOM COCTaBIICHHS AIEKTPOHHOTO OajaHca 3TUX
peakuui




1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

ITo Temam: «HeMeTamisl U ux COCIUHECHUA» U «MeTamisl U ux
COCAUHECHUA»

2.1

XapakTepu30BaTh (OMHCHIBATH) OOmME ©  CHEIU(PUICCKHEC
XUMHYECKHE CBOMCTBA TIPOCTBIX M  CIOXHBIX  BEIIECTB,
MOJTBEPXK/1asi ONMMCAHUE MPUMEPAMH MOJICKYJIIPHBIX M HOHHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYCCKUX PEaKIHit

2.2

COCTaBJISITh ypaBHEHUS peakiuii, MOATBEPKIAIOIINX
CYyILIECTBOBAaHUE TEHETHUUECKOW CBSI3M MEXKIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB

2.3

2.4

IMPOrHO3UpOBaAThH CBOMCTBA BCIICCTB B 3aBHUCHMOCTH OT HX
CTPOCHUA, BO3MOXXHOCTHU IMPOTCKAHUSA XUMHWYCCKUX
HpeBpaHleHI/If/'I B PA3JIMYHLIX YCIIOBUAX

CIIeIOBAaTh IPaBWJIaM TMOJb30BAaHUA XHUMHUYECKOW IOCYIOoH H
7a00paTOPHBIM 000PYJOBAaHHEM, a TAKXKE MMPABUIaM OOpaIIeHHs
C BEIICCTBAMH B COOTBECTCTBUU C MHCTPYKIHUAMMU I10 BBIITIOJIHCHUIO
J'Ia60paTOpHI)IX XUMHWYECKHUX  OIIBITOB 10 IMMOJIYYCHHUIO u
COOMpaHUIo Ta3000pa3HBIX BEMIECTB (aMMHAKa W YIIIEKHCIIOTO
rasa)

2.5

NPOBOJIUTh PEAKIIMH, MOATBEPKIAIOIINE KAYeCTBCHHBIH COCTAB
Pa3IMYHBIX BCHICCTB: pacCliO3HABATH OIIBITHBIM HYTCM XJjiopuna-,
Opomun, wommn, KapOoHat, ¢docdar, cwimkar, cyibdar,
TUAPOKCUIUOHEI, KAaTHUOHBI aMMOHU4, HMOHBI HN3YUYCHHBIX
METaIJIOB, MNPHUCYTCTBYIOIINEC B BOIHBIX pacTBOpax
HEOPraHMYECKUX BEIIECTB

3.1

ITo Teme: «XuMUS ¥ OKpY’KaroLas cpeiar

pPacKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSTH: HI[K
BCIIIECTBA; KOPPO3Ud METAJIIIOB

3.2

HpI/IMCHflTB OCHOBHBIC onepam/m MBICHHTGHBHOﬁ JCATCIIBHOCTH —
aHaJM3 W CHHTE3, CPaBHEHHE, OOOOIICHHE, CHUCTEMAaTH3AIIHIO,
BBISIBJICHHE MPUYUHHO-CIEICTBEHHBIX CBS3€H — ISl M3y4YEHHS
CBOICTB BEI[ECTB M XUMHUYECKHX PEAKIIHi{; €CTECTBEHHOHAYUHBIE
METOJIbI TO3HAHUS — HAONIOICHNEe, U3MEPEHUE, MOIETUPOBaHNE,
AKCIIEPUMEHT (peabHbIN U MBICJICHHBIN )

IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

IIpenmer xumun. Ponp XMMUH B )KM3HU YETOBEKA. XMMHS B CUCTEME HAYK.
Tena u BeniectBa. duU3nyeckre CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE
BEIIIECTB

1.2

1.3

14

IlousiTue o METOAaX ITO3HAHUA B XUMMHHU. YucTteie BeIIeCTBa U CMCECH.
CriocoOsI pa3aesieHus cMecei

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThl. CHMBOJBI XUMHUYECKHX
aneMeHToB. [IpocTbie M CHOXHBIE BelIeCTBA. ATOMHO-MOJEKYISPHOE
yueHue

Xumnueckasi Gopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA cOcTaBa BewecTB. OTHOCHUTENbHAsE aTOMHas Macca.
OtHocuTenbHass MoJIEKyJsipHas Macca. MaccoBas I0JII XMMHYECKOIO
3JIEMEHTA B COCIMHEHUH

1.5

KomnuectBo BemecrtBa. Mons. Momsipras  Macca.  B3aumocBssb
KOJIMYCCTBA, MACChIl U YHCJIa CTPYKTYPHBIX CAWHUI] BEIICCTBA. PacuéTer mo
bopMynaM XMMUYECKHX COEIMHEHHH

1.6

dusuyeckue W XUMHYECKHE SABJIICHUSA. XHUMHAYECKas pakuusa u eé
IMPU3HAKH. 3aKOH COXpPAaHCHUA MACChbl BCUICCTB. XUMHYECKHE YpaBHCHMUAL.
Knaccudukanms XUMUYECKHMX peakiuid (COeNWHEHHS, pPa3NIOKCHHS,
3aMeIeHHs, 0OMeHa)

1.7

XHWMHUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOM NIOCYHOH, C
npaBwiaMd  paboTel B JaboparopuM U NpuEMaMHu OOpalleHus ¢
1abopaTOpHBIM 000PY/IOBAaHUEM, H3YyUYEHHE M OINHUCAHHE (PU3HUECKUX
CBOMCTB 00pa3IiOB HEOPTAHMUYECKUX BEIIECTB, HAOMIOJCHUE (PU3HMUECKUX
(nnaBieHME BOCKA, TasHUE JIbJla, PACTUPAHME caxapa B CTYINKE, KUIIEHUE U
KOHJIEHCAllUsd BOJbI) U XHUMHYECKUX (TOpEHHE CBEeYH, MpPOKaIUBAHUE
MEIHOW TPOBOJIOKH, B3aUMOJACHCTBHE MeJa C KHUCIOTOW) SIBJICHHIA,
HaOJr0/IeHNe U OMMCaHUe MPU3HAKOB MPOTEKaHHs XMMUYECKHUX peakLuit
(pa3noxeHue caxapa, B3aMMOJICHCTBHE CEpHOW KHCIOTHI C XJIOPUAOM
Oapusi, paznoxenue ruapoxkcuna  menu(ll) npu  HarpeBaHuw,
B3auMojIeicTBUE Kene3a ¢ pactBopoMm conu menu(ll), usyuenue cnoco6oB
pazzeneHus cMecel (¢ MoMoIbI0 MarHuTa, (GUIbTpOBaHUE, BhITapUBAHUE,
JUCTHIUISALMS, XpoMaTorpadusi), MpoBeIeHHE OYUCTKU MTOBAPEHHON COJIH,
HaOJroZleHne W ONMCaHWe  pe3yNbTaToB  IPOBEACHUS  OMbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs Macchl, CO3JaHUE MOJeNen
MOJIEKYJ (IIapOCTEPHKHEBBIX )

2.1

Baxnelmue npencTaBuTeNn HEOPraHMYECKUX BEIIECTB

Boznyx — cmech rasos. Cocras Bozayxa. Kucinopos — aieMeHT U mpocroe
BenlecTBo. Haxoknenue kuciopojga B Ipupone, (usmyeckue u
XUMHUYecKHe cBoicTBa (peakuumu ropenus). Oxcuasl. IIpumenenue
kuciaopona. CrocoObl TMOJydeHUs KUCIOpoJa B J1abopaTopuu U




2.2

2.3

2.4

npoMbllieHHOCTH.  KpyroBopor kuciopoga B npupozxe. O30H —
IIOTPOIHAs MOIU(PUKALMS KHCIOPOIa

TemnnoBoit 3hPexT XuMUYecKol peakiui, TePMOXUMHUECKHE YPaBHEHUS,
9K30- M OHAOTEPMHUYECKHME peakuud. TOIUIMBO: Yroib H METaH.
3arpsi3HEHHE BO37yXa, YCHWJIEHHE MapHUKOBOro 3(ddexra, paspylieHue
030HOBOT'O CIIOS

Bonopon — anemenT u ipoctoe BeriecTBo. Haxoxnenne Bo1opo/ia B MpUpo/Ie,
busnyeckne U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOyUYCHHSI.
Kuciaote! u comu

MonsipHblii 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

®usnyeckue CBOMCTBa BOAbL. Bojga kak pacTBOpuTenb. PacTBOpEL
HacpllienHbpie 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B
BoJIe. MaccoBast 10J1 BEIECTBA B paCTBOPE. XUMHYECKHUE CBOMCTBA BOJIBI.
OcHoBanus. Posibs pacTBOpOB B pupoie U B )KU3HU YenoBeka. Kpyrosopor
BOAbl B MpuUpoje. 3arps3HEHUE NpUPOAHBIX BoA. OXpaHa M OUYUCTKA
MPUPOJIHBIX BOJ

2.6

Kinaccudukanus Heopranmueckux coenuaennid. Oxcuapl. Kitaccupukanus
OKCHJIOB: coJieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIE) U
HecoseoOpasyromue. Homenknarypa okcu1oB. @u3ndeckue 1 XMMUYECKUE
cBoiicTBa okcuoB. [lonydyeHne okcuaoB

2.7

2.8

2.9

OcHoBanus. Knaccuduxanuss OCHOBaHMM: IIENOYM M HEPACTBOPUMbIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. DHU3UYECKUE M XHUMHUYECKHUE
CBOMCTBA OCHOBaHUN. [loydenne ocHOBaHM

Kucnotsr. Knaccuduxkamus kucnor. Homenknatypa kuciaot. @uznyeckue u
XUMHUYECKHE cBOMCTBA KUCIOT. Pax aktnBHOCcTH MeTaiuioB H.H. bekeroBa.
[Tonyuenune kucior

Comu. Homenkiatypa coneil. @u3ndeckre 1 XUMUYECKHE CBOMCTBA COJIEH.
ITony4yenue coiuen

2.10

211

I'enermueckas cBsI3b MEXKAY KilaCCaMH HCOPraHNICCKUX COGJII/IHGHI/Iﬁ

XVUMUYECKUN DKCIEPUMEHT: KAa4eCTBEHHOE OIMpeNeeHHe COAep KaHUS
KHCTIOpO/i1a B BO3yX€E, NOTy4eHUe, COOMpaHue, paclio3HaBaHUe U U3YUYEHUE
CBOMCTB  KHCIIOpO/Aa, HaOJIOJEHHE B3aMMOAEMCTBHUS  BELIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS W TIPEKPAIICHHUS TOPCHUS
(moxkapa), 03HaKOMJIEHHE C 00pa3IaMyi OKCHUIOB U OTIMCAaHUE WX CBOWCTB,
NoJlyueHue, cobupaHue, paclo3HaBaHUE M M3y4y€HUE CBOWMCTB BOJOpOJa
(ropenue), B3aumopeiicteue Bomopoaa ¢ okcugoM menu(ll) (BozmoxkHO
UCTIONIb30BaHUE BHUICOMATEpHUAIOB), HAOMIOJEHUE OO0pas3IOB BEIIECTB
KOJINYECTBOM | MOJIb, HCClIeJOBaHNE OCOOEHHOCTEH PacTBOPEHHSI BEIIECTB
C pPa3NIUYHOM  pACTBOPUMOCTBIO, TPUTOTOBIIEHHE  PACTBOPOB  C
onpeaenEéHHON MAacCOBO Joneun pPacTBOPEHHOTO BEIIIECTBA,
B3aMMOJICIICTBHE BOJBI C MeTa/llaMu (HaTpUeM M KajbIeM) (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPUAJIOB), ONpeAeNieHue PAacTBOPOB KHUCIOT U




miesioueid ¢ MOMOIIBI0  HMHIUKATOPOB, HCCIEOBaHHE  OOpasIloB
HEOPTaHMYECKUX BEIIECTB PA3NIUYHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpacKd HWHAMKATOPOB B pacTBOpax KHCIOT U IIEN0oYei, H3ydeHHE
B3aumoiercTBus okcuaa meau(ll) ¢ pactBopom cepHO KUCIOTHI, KMCIIOT C
METAJJIaMH, PEaKIuid HEUTpaau3aluy, M[OJIydeHUEe HEpPacTBOPHUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOTO MeTaula JIPyrMM M3 pacTBOpa COJH,
pelIeHne SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHeilmme Kiacchl
HEOPraHWYECKUX COCIMHEHUI

ITepuoanueckuii 3akoH u [leproanyeckas cucTeMa XUMUYECKHUX
snemenToB JI.1. MenneneeBa. CtpoeHre aTOMOB. XMMHUYECKasl CBS3b.
OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

3.1

[TepBbie TOMBITKN KIacCHU(pUKAIIMU XUMHUYECKUX 3JIeMeHTOB. [loHsiTHE O
TPYIIax CXOIHBIX 3JIEMEHTOB (IEJI0YHBIE U MIEIOYHO3EMETbHBIE METALIIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aMpOTEepHBIE
OKCHJIbI ¥ TUAPOKCUIBI

3.2

[Iepnoanueckuii 3axoH. [lepuoandeckas cucTreMa XUMUYECKHUX JIEMEHTOB
.M. MenneneeBa. KopoTkomeproaHas W AIHHHONEPUOIAHAS (HOPMBI
[Iepnoanueckoit cucrembl xumuueckux snemeHtoB .M. Menneneesa.
ITepuons! u rpynnel. U3MUECKUN CMBICII IOPSIAKOBOIO HOMEPA, HOMEPOB
IIEpUOJA U IPYIIIbI DJIEMEHTA

3.3

Crpoenue aromoB. CocTtaB aToMHBIX saep. W3orombl. DIEKTPOHBI.
CtpoeHue HJIEKTPOHHBIX O0O0JIOYEK aTOMOB TNEpBbIX 20 XUMHYECKUX
anemeHToB [lepnoanueckoit cucremsl .M. MenneneeBa. XapakTepucTuka
XUMHYECKOI0 3JIEMEHTA IO €r0 MOJIOKEHUIO B [lepnonnyeckoit cucreme
J.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsI paJnyca aTOMOB XMMHUYECKHX JJIEMEHTOB,
METAINYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U MEPHOIAM.
3nauenne Ilepuommueckoro 3akoHa u Ilepuoanueckoil CHUCTEMBI
XAMHMYECKUX DJJIEMEHTOB JUIsl pa3BUTUs Hayku u npaktuku. J[.H.
MeHnenees — y4€HbIN U IPAKIaHUH

3.5

3.6

3.7

Xumnueckasi cBsizb. KoBaneHTHast (ToyispHas W HEMOJISIPHAS) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 2JIEMEHTOB. loHHAas CBA3b

CrencHb OKHMCJICHUA. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC peaKknuu.
Hpoueccm OKHCIICHHS B BOCCTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUH 3KCIIEPUMEHT: HM3y4deHHE OOpa3lloB BEIIECTB METAIJIOB U
HEMETAJIIOB, B3aUMOJIEHCTBUE THAPOKCH/IA [IMHKA C pACTBOPAMHU KHUCIIOT U
HIeJIoued,  IPOBEJEHHE  OMNBITOB,  WJUIIOCTPUPYIOUIUX  IPUMEpPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuui  (ropeHue,  peakuuu
pa3I0kKEeHUs, COeAMHEHNS)

9 KUIIACC




Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1.1

1.2

1.3

1.4

1.5

1.6

BemectBo u xumunueckas peakuus. [lopropenue

[Tepuoanueckuii 3akoH. [lepuonnyeckas cucteMa XUMUYECKUX DJIEMEHTOB
.M. MenneneeBa. CtpoeHrne aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHUHU
CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBbIX TPEX MEPUOJIOB, KaJHs, KaTbIIHs
U HUX COCNMHEHUH B COOTBETCTBUU C TIOJOKEHUEM OJJIEMEHTOB B
[lepuonnueckoii cucTeMe U CTPOCHUEM HX aTOMOB

CTpOCHI/IC BE€IICCTBA: BHUBI XUMHYECKOH CBI3H. THIIBI KPpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCHMOCTHb CBOICTB BEIIECTBa OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ
peH_IéTKI/I n BHAA XHMHYCCKOH CBS3H. KJ'IaCCI/I(bI/IKaI_[I/ISI H HOMCHKJIATypa
HCOPraHNMYCCKUX BCILICCTB (Me)K,HYHapOI[HaH n TpI/IBI/IaJ'IbHaﬂ). XUMHYECKHE
CBOMCTBaA BCUICCTB, OTHOCAIIUXCA K pa3JIMIHbIM KilaCCaM HCOPraHUYCCKUX
COGHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccugukanus XUMUYECKUX peaklMid MO pasIMYHbIM IpH3HaKaMm (1o
YUCIYy M COCTaBY YYAaCTBYIOIIMX B PpEaKIUM BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENEHEH OKUCICHUSI XUMHUUECKUX 3JIEMEHTOB, 10
00paTUMOCTH, O YYaCTHUIO KaTajln3aropa). DK30- U SHIOTEPMHUYECKHE
peakiuu, TepMOXMMUYeckue ypaBHeHHs. Ilonstme o0 ckopocTu
XUMHYECKON peaKkuu

IToustHe 00 O6paTI/IMBIX n HCO6paTI/IMBIX XUMHUYCCKHX PCAKIUAX. ITonstue
O T'OMOI'CHHBIX M TICTCPOI'CHHBLIX PpPCaKIUAX. IlonsaTue 0 XMMHMYECKOM
PaBHOBCCHHU. q)aKTOpI)I, BJIMAIOIHUE HAa CKOPOCTH XHUMHYICCKOMN p€akuuu u
MOJIOKCHHUE XUMHUYCCKOI'0 paBHOBECCHUS

OKHCTUTENbHO-BOCCTAHOBUTENFHBIE  PEAKIMU, DSJIEKTPOHHBIM OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON peakuuu. CocTaBieHuEe YpaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C MCHOIB30BAHUEM METOAA
AJIEKTPOHHOTO OanaHca

Teopust ~ DNEKTPOIUTUYECKON  TUCCOIMALMHU.  DIJIEKTPOIUTBI U
HEINEeKTpoauThl. KaTnoHbl, aHMOHBI. MeXaHn3M IUCCOLMALNU BEIIECTB C
pa3NIMYHBIMM  BUJAMU XHUMHUYECKOW cBs3u. CTeneHb UCCOLUALUU.
CuiibHbIe W cabble ANEKTPOJUTHI. Peakniny MOHHOTO oOMeHa. Y CIIOBHS
MPOTEKAHUs PEAKIIUA MOHHOTO OOMEHa, MOJTHBIE U COKPAIEHHBIE HOHHBIE
ypaBHeHUsI peakiui. CBOMCTBA KHUCJIOT, OCHOBAHWUW W COJIEM B CBETE
MPEACTABICHUN 00 DJIEKTPOJIMTUYECKONW aucconuarnui. KadecTBeHHBIE
peaknuu Ha HOHBI. [loHsTHE O THApOU3E CoMei

1.7

XUMHUYIeCKHit OKCIICPUMCHT. O3HAKOMJICHUEC C MOJCIIAMU KPUCTATINIMICCKHUX
pEIETOK HEOPTaHUYECKUX BEILIECTB — METAJUIOB U HEMETAILIOB (rpadura u
anMasa), CIOXKHBIX BEIIeCTB (XJOpUAAa HATpUs); HCCIEIOBaHUE
3aBUCUMOCTH CKOPOCTHU XUMHUYECKOH pC€aKkuuu OT BOSI[GI\/IICTBI/ISI Pa3IIMIHBIX
(bakTOpOB; HCCIIEOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB,
npolrecca JUCCOLMALMM  KUCIIOT, IIesouedl u  coned  (BO3MOKHO




UCIIOJIb30BAHUE BUJICOMATEPHAJIOB); MPOBE/ICHUE OTIBITOB,
WITIOCTPUPYIOIIUX TMPU3HAKM TPOTEKAHUS PEaKIUii HOHHOTO OOMeHa
(oOpazoBaHue oOcajaka, BBIACICHUE ra3za, OO0pa30BaHHUE BOJIBI); OIBITOB,
WUTIOCTPUPYIOIIUX PUMEPBI OKHCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHre, peakiiy pa3iokKeHHs], COCIUHECHHUS); pPacO3HABAHUEC
HEOPraHUYECKUX BEIIECTB C MOMOIIBI0 KAYSCTBEHHBIX PEAKIUH HA WOHBI,
pelIeHUe FKCIIePUMEHTATBHBIX 33124

Hemeranns! u ux COCIUHCHUA

2.1

OO6mass xapakrepucTuka ramoreHoB. OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe cTerneHu OKucieHus. CTpoeHne W (U3NYECKUE CBOMCTBA
MPOCTBIX BEUIECTB — raJOT€HOB. XMMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa
(B3aumojiericTBHE c MeTaJulaMH, HEMeTaJUIaMH, LIeJI0YaMu).
XnopoBogopoa. ConsiHasi KUCIIOTa, XMUMUYECKHE CBOWCTBA, IOJyYEHUE,
npuMeHeHue. JleiicTBue XJiopa U XJIOPOBOJOPOJa Ha OPraHU3M YeJIOBEKa.
BaxkHeiinve XJ10puabl U UX HAXO0XKACHUE B IPUPOJIE

2.2

O6mas xapakrepucTrka 31eMeHToB VIA-Tpynmbsl. OcoOeHHOCTH CTPOSHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (uzmyeckue
CBOMCTBa MPOCTHIX BEIIECTB — KUCIOPOJAa U Cepbl. AJUIOTPOIHBIE
MOIUGUKALMM  KUCIIopoJa M cepbl. XHMHYECKHE CBOMCTBA CEpBI.
CepoBoniopoJi, cTpoeHue, Gpu3nuecKkue U XuMuueckue cBoicTBa. OKCHUIbI
Cepbl KaK IPEICTaBUTEIN KHCIOTHBIX OKcHIoB. CepHass KHCIOTa,
du3nyeckrue U XMMHUYECKHe CBOMCTBa (00IIMe Kak MpeCcTaBUTels Kiacca
KHUCIIOT U crnenuduueckue). XUMUYECKUE PEaKIUH, JIeKallue B OCHOBE
MPOMBIIIIEHHOTO Croco0a MOoJIydeHUs: cepHoW KucioTel. [IpumeHeHwue.
Conu cepHOM KHCJIOTBHI, KauyeCTBEHHAas peaklus Ha Ccyab(ar-HoH.
Haxoxnenue cepsl 1 €€ COeMHEHNH B IpUpoie. XUMUYECKOE 3arpsi3HEHUE
OKpYXKaloIlled Cpelbl COCIMHEHUSMHU Cepbl  (KUCJIOTHBIE  JOXKIM,
3arps3HEHUE BO3lyXa U BOJIOEMOB), CIIOCOOBI €0 NMpel0TBpaIeHUs

2.3

2.4

OO6mas xapaktepuctuka 35eMeHToB VA-Tpymnibl. OcOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCICHHUS. A30T, paclpoCTpaHEHHE B
npupone, QuU3MYecKkue M XuUMHUYeckue cBoiicTBa. Kpyrosopor azorta B
npupojie. AMMHUaK, ero GU3NYeCKue U XUMHUECKUE CBOMCTBA, MOTyYeHHE
u npuMeHeHue. Conu aMMOHUS, UX (PU3NYECKUE U XMMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHass peakuusi Ha HOHBI aMMOHHUS. A30THas
KHCIIOTa, e€ noylyueHue, Gu3nyeckue 1 XuMHUECKUe cBOicTBa (00Iue Kak
IpEeACTaBUTENsl Kilacca KHCIOT M crnenuduyeckne). Mcmomp3oBanue
HUTPATOB M COJIE aMMOHHUS B KadeCTBE MHHEPAJIbHBIX YIOOpEHHIA.
XUMHAYECKOe 3arpsA3HEHHE OKPYXKAIOUeW Cpeabl COeTUHEHUSIMH a30Ta
(KHCTIOTHBIE JIOK[TH, 3arPsSI3HEHUE BO3yXa, IOYBBI U BOJOEMOB)

®ocdop, amrorponHbie Moaupukauuum ¢docdopa, ¢uznyeckue u
xumuueckne cBoictBa. Oxcun dochopa(V) u dochopuas xucmora,
¢usznyecknue W XUMHYECKHE CBOICTBa, monyudeHue. Vcnonb3zoBaHue
¢docdatoB B kauecTBE MUHEPAIbHBIX YAOOpEeHU




2.5

2.6

OO6mas xapakrepucTrka 31eMeHToB |V A-Tpynmnbl. Oco0eHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIC CTENEHH OKHUCICHHUS. YTJIepoJ, aJUIOTPOITHBIC
Mo (HUKAIIH, PACTIPOCTPAHCHUE B MPUPOJE, (PU3HUECKUE U XUMUICCKHE
cBorictBa. Apncop6uus. KpyroBopor yriepoga B mpupoae. Okcuibl
yriaepojaa, ux GU3NYeCKue U XMMUYECKUE CBOMCTBA, JCHCTBHE HA YKUBBIC
OpraHU3MBbl, TOJY4YEHHE W TMpPUMEHEHHE. KOJOTHYeCKHe IPOoOJIeMbl,
CBsI3aHHBIE ¢ okcuzoM yriaepoaa(lV); rumoresa ri1o0aIbHOTO MOTEIICHUS
KIIUMaTa; TApHUKOBBIM 3(QeKkT. VYronbHas KHCIOTa W €€ COJIM, HuX
¢u3uueckne W XUMHUYECKHE CBOWCTBA, TIOIY4YEHHE U IPHUMEHEHHE.
KavecTBennas peakuus Ha kKapOoHaT-HOHBL Vcnonb3oBaHne KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH U CETHCKOM XO3SHCTBE

[lepBoHayanbHble TMOHATHS 00 OpraHMYeCKHX BEIIECTBaX Kak o
COCIMHEHUSX Yyriaepoaa (MeTaH, OTaH, J3TWUJICH, alETWIEeH, JTaHOoJ,
JIMIEPUH, YKCYCHas KucioTa). VX cocraB M XHMMHUYECKOE CTpOEHHE.
[TonsiTve 0 OMOIOTNYECKU BaXKHBIX BEIIECTBAX: KUPaAX, OCIKax, YriieBoIax
— Y UX POJIY B )KU3HU YeJIOBEKa. MaTepuanbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHUI

2.7

Kpemuuii, ero ¢usnyueckre W XHMHUYECKHE CBOWCTBA, IIOJIyUYE€HHE W
npumeHenue. CoeIMHEHUS KpeMHUS B ipupoie. OO01ue npeacTaBieHus oo
okcune kpemuus(lV) wu  kpemnueBod kucinore. Cuiamkarel, HX
UCIIOJIb30BaHNWE B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BakHeime
CTpOUTENIbHbIE MaTepuajbl: KepamHKa, CTeKJo, I[EMEeHT, O€eToH,
xkene300eToH. [IpoGneMbl 6e30MacHOr0 HCMONb30BAHUS CTPOUTEIHHBIX
MaTepuajoB B MOBCEAHEBHON KU3HU

2.8

XVUMUYECKUN  OKCIIEPUMEHT: HU3Y4YeHHE O00pa3loB HEOPraHMYECKHUX
BEIIECTB, CBOICTB COJISIHON KUCJIOTHI; TPOBE/IEHUE KaUeCTBEHHBIX PEaKIUi
Ha XJIOPUA-MOHBI M HAOIIOJCHHE IMPU3HAKOB MX IPOTEKAHMS; OIIBITHI,
oTpakaromue (u3NYecKkMe MW XMMHUYECKHE CBOMCTBAa TaJOT€HOB M MX
COEIMHEHUN (BO3MOXHO HCIIOJIb30BaHNE BUJIEOMATEPHAJIOB);
O3HaKOMJIEHHE C 00pa3laMu XJIOPHJIOB (raJIOT€HHU]IOB); O3HAKOMJIEHHE C
obpasmamMu cepbl M €€ COeAMHEHUsSIMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); HAONIOJCHUE TMpollecca OOYrIuWBaHMs caxapa Ioj
JIEUCTBUEM KOHLIEHTPHUPOBAHHON CEPHOM KUCIIOTHI, U3Y4YE€HNE XUMHUYECKHUX
CBOMCTB pa30aBIICHHOW CEpPHOM KHUCJIOTHI, MPOBEICHHE KAa4eCTBEHHOM
peakuu Ha cyinb(paT-uoH U HaOJIOJeHHe NpuU3HaKa e€ MpPOTEeKaHUS;
O3HaKOMJICHHE ¢ (HU3MUECKUMH CBOWCTBaAMM a3oTa, (ocdopa U ux
COEMHEHUH (BO3MOYKHO HCIOJIB30BAHUE BHUIEOMATEPUANIOB), 00pa3lamMu
a30THBIX U ¢ochopHBIX  yIOOpeHHi; moiyueHue, coOupaHue,
pacro3HaBaHHE U U3yYEHUE CBOMCTB aMMHAaKa; POBEACHUE KaYECTBEHHBIX
peakiuii Ha MOH aMMOHHUS U (ochaT-MOH U U3YYEHHE IPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJECHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C
MeIbIo (BO3MOXKHO HCITOJIb30BAHKE BHIEOMATEPUAIIOB); U3yUEHHE MOJIee
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadura, QysiepeHa; 03HaKOMIICHHE C




MIPOIIECCOM aJICOPOITUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM H
YCTPOMCTBOM NPOTHBOTa3a; IMOJyYCHUE, COOMpaHWE, paclo3HABAHUE H
M3y4ECHHUE CBOMCTB YIVIEKHUCIIOrO ra3a; MPOBEACHUE KAUECTBEHHBIX PEAKIUI
Ha KapOOHAT- U CHJIMKAT-UOHBI M HU3Y4YEHHE MPHU3HAKOB MX MPOTEKAHUS;
03HAKOMJICHHE C NMPOAYKIMEH CUJIMKATHON NPOMBIIUIEHHOCTH; PEIICHUE
SKCHEPUMEHTAIBHBIX 3a/lady MO0 TeMme «BaxHelmme HeMeTaulbl M UX
COEIMHEHUS»

Mertamisl 1 uX COCAUHCHUA

3.1

OOmast XapakTepUCTUKA XUMHYECKHUX DSJIEMEHTOB — METalIoB Ha
OCHOBaHMM HUX INOJIOKEeHUS B Ileproaudeckoil cuUCTEME XUMHUYECKUX
anemenToB JI.M. MenneneeBa u crpoeHust aToMoB. CTpOEHHE METAIIIOB.
Merainueckas CBSI3b M METAJUIMYECKAsl KPHUCTAJUIMYECKasl pemeTKa.
DNEKTPOXUMHUUECKUM psil HAIPSHKEHUH METaJlJIOB

3.2

3.3

3.4

3.5

3.6

3.7

dusnueckue M XUMHYECKHe CcBoilcTBa MeTauioB. OOmue crocoOsbl
HOJTy4eHHs MeTauioB. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI
3aluThl UX 0T Koppo3uu. CriiaBsel (CTallb, YYI'yH, JOPATIOMUHUN, OpOH3a)
U MX IPUMEHEHHUE B OBITY U MIPOMBIIUIEHHOCTH

[llenounble MeTasuIbL: OJ0XKEHUE B [lepuoauyeckoii cucteMe XUMUYECKUX
snemeHToB JI[.MI. MenpeneeBa; CTpoeHHE HX aTOMOB; HAaXOXJIEHHUE B
npupoje. Ouznueckre U XUMHYECKUE CBOMCTBA (Ha MpUMEpe HaTpusi U
kanus). OKCUIbI U TUIPOKCUIBI HATPUS U Kanusi. [I[puMeHeHne menouHbIxX
METAaJJIOB M X COCTUHECHUH

[llenoyno3eMenbHBIE METAUIBI MAarHUW W KaJbLHMi: IIOJOXKEHHE B
ITepuoanueckoit cucreme xumuuyeckux snaeMmeHToB J[.M. MeHnneneeBa;
CTPOCHHE UX aTOMOB; HaXOXKJIeHHUE B Npupoje. usndyeckrue u XUMHIECKUE
CBOMCTBAa MarHus W Kajblus. BaxHelime coeMHEHUsT KalbIUs (OKCHUI,
TUAPOKCHU, coiin). ZKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHeHUs

AnromuHui: nosnoxenue B Ilepuoauueckoii cucteMe XUMUYECKUX 2JIEMEHTOB
.. MenneneeBa; cTpoeHne atoma; HaXoKIAeHHUE B ipupoie. Guznyeckue u
XUMHUYECKHE CBOMCTBAa aOMHHUS. AMQOTEpHBIE CBOWCTBA OKCHUIA U
THJIPOKCHU/IA ATFOMUHUS

XKenezo: nonoxenue B Ileprnoauueckoil cucreMe XMMUYECKHX 3JIEMEHTOB
J.1. MenpeneeBa; cTpoeHHE aTOMa; HaX0XAeHUE B mpupoje. Pusnueckue
U XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCH b U comu xemne3a(ll)
u xxene3a(lll), ux cocras, cBolicTBa U MOJTyUYEHHE

XUMHUECKUH SKCIIEPUMEHT: O3HAaKOMJIEHHE C oOpas3laMH METalloB U
CIUIaBOB, UX (PM3UUECKUMHU CBOMCTBAMU; U3YUYEHHUE PE3YIbTaTOB KOPPO3UU
METaJUIOB (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEN
B3aMMOJICHCTBUS OKCHJA KaJblMsig M HATpus C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUAIOB); HCCIEIOBAHUE CBOMCTB >KECTKOM
BOJIbI; IIpOIIECCa TOPEHUs Kelle3a B KHCIopo/ie (BO3MOKHO HCIOIb30BaHHE
BUJICOMATEPHUAJIOB); MPHU3HAKOB MPOTEKAHUS KaueCTBEHHBIX peakuuil Ha




WOHBI (MarHusi, Kajblius, aaroMuHHS, nuHKa, xene3a(ll) u sxenesza(lll),
meau(ll); mabmrogeHne u omucaHue MPOLIECCOB OKpalllMBaHUsS IUIAMEHU
WOHAMHM HATPHUS, Kamus ¢ Kajblusd (BO3MOXHO HCIIOJH30BAHHE
BUJICOMATEPHAJIOB); HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
QIIOMUHUS ¥ THIPOKCHU/IA ITUHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3a71a4 10
TeMe «BakHelIme MeTaIbl ¥ UX COCITUHCHUS

4.1

4.2

4.3

XHUMHA ¥ OKpYXKarolas cpena

HoBele marepuansl M TexHONOrMmM. BemecrBa U mMarepuaisl B
IIOBCCIHEBHOM JKM3HM 4eloBeKa. XHMHA U 3100poBbe. besomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKHUX peakiuii B ObITy. [lepBast momorb
IIPU XUMHYECKHUX 0XKOrax U OTPaBICHUAX

OCHOBBI  3KOJIOTMYECKOM TIpaMOTHOCTU. XHUMHUYECKOE 3arpsi3HEHHUE
okpyxarwmei cpeapl IIJIK. Ponb XuUMHM B pEIIEHHH 3KOJIOTMYECKUX
npo6usieM. [IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB (YrOJib, IPUPOIHBIH a3,
He(Th), MPOIYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U POMBILUIEHHOCTH

XHUMUYECKUH OKCIICPUMCHT: H3YUCHHUC o6pa3u013 MaTcprajioB (CTeK.]'IO,
CIIIIaBbI MCTAJJIIOB, ITIOJIUMCPHBIC MaTepI/IaJ'ILI)

ITPOBEPAEMBIE HA OI'D 110 XUMHNHU TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
INPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon

MPOBEPSIEMOT0
TpedoBaHus

1

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOro ypoBHSI 0CBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM
NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHMs HA OCHOBeE
dIrocC

Hpe,[[CTaBJ'IeHI/IeZ

11

0 MM03HAaBAaEMOCTHU SIBJIEHUH NMPUPOJIbl, TOHUMaHUE OOBEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HaykKh Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa 001IeH KyIbTYpbl U
MIPAaKTUYECKOW  NEATEIIbBHOCTH  YEJlNOBEKa B YCIOBUAX
COBPEMEHHOI'0 OOIIEeCcTBa; IMOHMMaHUE MeCTa XHMHH Cpeau
JAPYIUX €CTECTBEHHBIX HAYK

1.2

1.3

0 HAay4YHBIX METOJaxX IIO3HAHUs, B TOM qHUCIIC
OKCIICPUMCHTAJIBHBIX U TCOPECTUYCCKUX MCTOHAX HCCICHOBAHHUA
BCIICCTB n N3YUCHUA XHUMHUYCCKUX peaKuHﬁ; YMCHHC
HUCIIOJIB30BaTh MOJACIN OJIA 00BSICHEHHS CTPOCHUA AaTOMOB U
MOJICKYII

0 cbepax mnpodecCHOHATHPHOU MACATEIHHOCTH, CBS3aHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMH Ha




JOCTUKEHUSAX XUMUYECKON HAayKH, YTO ITO3BOJIUT 00YYarOIMMCS
paccMaTpuBaTh XMMHIO Kak chepy cBoed  Oymymiei
npoecCHOHATBHON IEATEIBHOCTH W CAENaTh OCO3HAHHBIH
BBIOOp XMMHHU Kak TMPOQHIBHOIO HpeaMera MpU Hepexojae Ha
YPOBEHB CPEIHEro 00LIero 00pa3oBaHus

2.1

2.2

2.3

Bilanenue cucteMoi XMMUYECKUX 3HAHUN M YMEHUE IIPUMEHSATh
CUCTEMY XMMHMYECKUX 3HAHUM, KOTOpask BKIKOYAECT:

BOXHEHIINE XUMHYECKUE TOHATHS: XUMUYECKUN DIIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OHOPOLHAS
U  HEOJHOPOJHAs CMECh, OTHOCHUTENIbHBIE aTOMHas |
MOJIEKYJISIPHAsE MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs
Macca, MOJISIpDHBIH OOBEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJIb
(cpenHsisl), XUMUYECKasl peaKklusl, peakliui COCIUHEHUS, PEaKIK
pa3lIoKEeHUs, PeaklMu 3aMeIIeHHs], peakM oOMeHa, TeIIOBOM
3 deKT peaknuu, 3K30- U 3HAOTEPMUUYECKUE PEAKLUH, pacTBOp,
MaccoBasi J0JIs1 XMMHUYECKOTO 2JIEMEHTAa B COEIMHEHUH, MAacCOBast
JI0JIs1 Y TIPOLIEHTHAsl KOHLIEHTPALMs BELIECTBA B PACTBOPE, SAPO
aToMma, JJIEKTPOHHBIA CIIOM aToMa, aTOMHasi OpOuTallb, paauyc
aToMa, BaJEHTHOCTb, CTENEHb OKUCJIECHUS, XUMHUECKas CBA3b,
ANIEKTPOOTPHULIATENILHOCTD, MOJIIPHAs U HEMOJISIpHasi KOBAJIEHTHAS
CBSI3b, MOHHAs CBS3b, METANIMYECKAs CBA3b, KPUCTAJUIMYECKAS
pemérka (aToMHas, MOHHAs, MeTaIMYecKas, MOJIEKYJIspHas),
UOH, KaTHOH, AaHHWOH, DJEKTPOJUT U  HEIEKTPOJIHUT,
NIEKTPOJIUTUYECKAsT UCCOLMAINS, PEaKIMd HMOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUN, OKHUCIUTENb W
BOCCTAHOBHTENb, OKHCIEHHE U BOCCTAaHOBJIEHUE, 3JIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, 0OpaTUMble M HEOOpaTHMbIE peaklny,
CKOPOCTb XMMHUYECKON peakuuu, katanusarop, [IJIK, xopposus
METAaJUIOB, CILIAaBbI

OCHOBOIIOJIArarIUe 3aKOHbl XUMHMH: 3aKOH COXPAHEHUS MAcCCHI,
nepuoanueckui 3akoH .M. MenzaeneeBa, 3aKOH MOCTOSTHCTBA
COCTaBa, 3aKOH ABOTaPO

TEOpPUM XUMHUHU: aTOMHO-MOJIEKYJIIpHAs TEOpHs, TEOpHs
ANEKTPOIIUTUYECKON TUCCOLNALINU

3.1

Branenne ocHOBaMu XMMHUYECKOM TPaMOTHOCTH, BKITFOYAOLIEH:

YMEHUE NPaBUIBHO HCIOJIb30BATh M3YyYEHHBIE BEIIECTBA U
MaTepuasbl (B TOM YHCIIEe MUHEPAIbHBIE YIOOPESHHSI, METAILIBI U
CIUIaBbl, NPOAYKTHI TepepabOTKHM MPHUPOJHBIX HCTOUYHUKOB
YTIIEBOJIOPOAOB (YIJisA, TPUPOJHOTO Tas3a, HePTH) B OBITY,
CEJIbCKOM XO3SIHCTBE, HA TIPOU3BOJCTBE W MOHUMAHUE 3HAYCHHS
KHUPOB, OEIKOB, YIJIEBOJOB JJIsi OpraHU3Ma 4YeJOBEeKa; YMEHHE




3.2

3.3

MIPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMHUUYECKUX MPOIIECCOB HA
OpTraHU3M YeJIOBEKa M OKPY)KAOLIYI0 IPUPOTHYIO CPEdy

YMEHHE HWHTETPUPOBATh XHUMUYECKHE 3HAHHUS CO 3HAHUSIMHU
JIpYTUX y4eOHBIX MPEeIMETOB

HaJIM4YUC  OIIbITa pa6 OTBI C PAa3JIMYHbBIMH  HCTOYHHUKAMU

uHdpopMaud TO XUMHHM (Hay4dHass W HAyYHO-TIOMYJSpHAS
JTuTepaTypa, cIoBapu, CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OIEHUBATh MH(DOPMAIIMIO O BEIIECTBAX, X
MpPEBpAlICHUSAX U MPAKTUYECKOM TMPUMEHEHUHM U yMEHHUE
WCIOJIB30BATh €€ /IS PelIeHUsl yueOHO-TT03HABATEIbHBIX 3a7a4

Bitanenne ocHOBaMU MTOHATUHHOTIO aIlliapaTa ¥ CUMBOJIUYECKOTO
SA3bIKa XUMHH JUIS COCTaBJICHUS (HOpMyNT HEOpPraHMYECKUX
BEIIECTB, YPAaBHEHUH XUMHUYECKUX PEAKUUH; OCHOBaAMH
xumudyeckoit HomeHknatypsl (IUPAC u TpuBransHON)

YMeHnue  OOBSCHATH  CBA3b  IIOJIOKEHUS ~ JJIEMEHTa B
[lepuonnueckoil cucTeMe€ € YHMCIOBBIMH XAPAKTEPUCTHKAMHU
CTPOCHHS aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB U 3apsij sJIpa,
o0lllee YMCI0 AJIEKTPOHOB), PACIPEACIIEHUEM JJIEKTPOHOB IIO
DHEPreTUYECKUM YPOBHAM aTOMOB IIEPBBIX TPEX IEPUOMOB,
KaJIvsl U KaJblus

[IpencraBinenue o0 MNEPUOAMYECKOM 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aToma,
ANEKTPOOTPHULATEIBHOCTD), MPOCTBIX M CIIOKHBIX BEIECTB OT
MOJIOKEHUs 3yieMeHToB B Ilepuoanueckoil cucreme (B MalbIX
NepuosiaXx U TIaBHBIX MOJATrPYINax) M 3JIEKTPOHHOTO CTPOECHHUS
aToma

7.1

YMmenue knaccuuuupoBarh:

XUMHUYCCKUC 3JICMCHTEI

7.2
7.3

HCOPraHNYCCKUC BCUICCTBA

XUMHNYCCKUEC pCaKINU

8.1

8.2

YMeHue onpenensrs:

BAJICHTHOCTb M CTENEHb OKHUCIIEHUS XHMUYECKUX DIIEMEHTOB,
3apsii MOHA

BHUJI XUMUYECKOW CBA3M U TUI KPUCTAJUIMYECKOW CTPYKTYpHI B
COEIMHEHUSX

8.3

8.4

XapakTep cpelbl B BOJHBIX pPACTBOpAaX BELIECTB (KUCIOT,
OCHOBaHUM)

OKHCJIHUTEIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepu3oBaTh (pU3NUECKUE U XUMUYECKHE CBOMCTBA:




MPOCTBIX BEUIECTB (KUCIOPOJ, 030H, BOAOPOA, TpaduT, anMas,

9.1 KpeMHUH, a3ot, docdop, cepa, XJIOp, HATPHUM, KA, MarHui,
KaJIbIIUH, aTFOMUHHM, JKEJI€30)
CIIOKHBIX BEIIECTB, B TOM YMCJIE€ UX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJIOPOBOJOPOJI, CEPOBOIOPOJ, OKCHIBI U THIPOKCHIBI
metamwioB I-1A rpynn, amomunus, meau (I1), nunka, sxenesa (Il
9.2 u ), okcuger yrnepoma (Il u 1V), xpemuus (IV), azora u
docpopa (Il u V), ceper (IV u VI), cepuucras, cepnas,
a30THCTad, a30THasA, pochopHas, yroiabHas, KpeMHHEBasi KUCIOTa
1 WX COJIN)
MPOTHO3MPOBATh W XapaKTepU30BaTh CBOWCTBA BEIIECTB B
9.3 3aBHUCHMOCTH OT MX COCTaBa M CTPOCHUS, IPUMEHEHHE BEIICCTB B
' 3aBUCHMOCTH OT WX CBOWCTB, BO3MOXXHOCTH IPOTCKAHHS
XUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUIX
10 YMeHuEe COCTaBJIATh MOJICKYJSIPHBIE W WOHHBIC YPaBHCHHS
peaKuuii, B TOM YHCIIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX PEaKIUI
10.3 WUTIOCTPUPYIOIINX XMMHUYECKHUE CBOWCTBAa M3YYEHHBIX KJIACCOB
' (TpyI) HEOPraHUYECKUX BEIIECTB
104 MTOATBEPIKNAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHnue BIYUCIATH (IPOBOAUTH PacuéThl):
111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJF0 XUMHUYECKOT0 AJIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 10 YPaBHEHUSM XMUMHUYECKUX PEAKIMid U HAXOJUTh KOJIHYECTBO
' BeIeCTBa, 00bEM U MacCy peareHTOB WJIH IMPOJYKTOB PEaKIIHH
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMHd HAy4YHOTO TIO3HaHUs (HAOJIIOACHHUE,
121 W3MEpEeHUe, OJKCIEPUMEHT, MOJICIHPOBAHUE) MPU H3YUCHHUH
' BEIIECTB M XWUMHUYECKUX SBIEHUH; yMeHHE C(HOpPMYyIUpOBATH
MpoOJIeMy | MPETIOKUTD MYTH €€ peleHHs
12.2 0e30macHOi pabOThl ¢ XUMHUYECKUMHU BEIIECTBAMH, XHMHUIECKOMN
' MOCYJI0H M JIa0OPaTOPHBIM 000PYIOBAHHEM
nmpaBujaMyd ~ Oe30macHOr0  OOpalieHuss C  BEMIECTBaMH,
WCIIOJIb3YEMBIMH B TTIOBCETHEBHOM KU3HU, TPABUIIAMH ITOBEICHHUS
123 B LEIIX cOepeXeHUs 3/I0pOBbS U OKpYKAIOIIEH HPUPOTHON

Cpenbl; IOHMMaHue Bpeaa (OMacHOCTH) BO3JECHCTBUS Ha KUBBIE
OpPTraHU3MBbI OMpPENeIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIECHUS U
MPEAOTBPALIEHUS UX BPEAHOTO BO3ACHCTBUSA




13

13.1

13.2

Hanuuue MPAKTUYCCKUX HAaBBIKOB IIaHUPOBAHUA u
OCYHICCTBJICHHUSA CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

M3y4eHHEe U omnucaHue (U3MYECKUX CBOWCTB  BEIIECTB;
O3HaKOMJIEHHE C (U3NYECKUMU U XUMUYECKUMU SIBICHUSMU;
OIIBITHI, UWJIJTFOCTPHUPYIOIIUC IMMPU3HAKU MMPOTCKAHHUA XUMHUYCCKUX
peakuuii

M3Yy4YeHHE CIIOCOOOB pa3zesieHus: cMeceit

13.3

MOJIy4YEeHUE KHUCJIOpPOJa M H3y4YEHUE €ro CBOWCTB; IOJy4YeHUE
BOJIOPOJa M U3YUEHUE €T0 CBOMCTB; MOJTyYEHHUE YTIIEKUCIIOTO ra3a
Y U3y4YEHHUE €ro CBOICTB; MOJyYEeHUE aMMHAaKa U U3yYEHHUE €Tro
CBOMCTB

134

135

13.6

13.7

13.8

IIPUTOTOBJIEHUE DPACTBOPOB C ONPENEIEHHONM MAacCOBOM 10JEH
PacTBOPEHHOTO BEILIECTBA

MPUMEHEHHE  HWHAMKATOPOB  (JIakMyca, METHIIOpaHXka H
¢denondranenna) Ui OMpeACNEHUs XapakTepa Cpelbl B
pacTBOpaxX KUCIOT U LIEIOYEN

UCCIIEZI0OBAaHNE M OIMCAHHE CBOWCTB HEOPraHWYECKHX BEIIECTB
Pa3IMUHBIX KJIAaCCOB; M3YY€HHE B3aHMMOJEWUCTBUS KHUCIOT C
MeTaJUlaMM,  OKCHJaMU  METAUIOB,  PAaCTBOPUMBIMU  H
HEepacTBOPUMbBIMU OCHOBaHUSIMH, COJISIMH; HOJTy4eHHe
HEpPACTBOPUMBIX OCHOBAHUMW; BBITECHEHHE OJHOIO MeTajlia
JPYTUM U3 pacTBOpa COJIM; HCCIEI0BaHNE aM(OTEPHBIX CBOMCTB
THIPOKCUIOB QTIOMUHUS U LIMHKA

pelieHne 3KCHepUMEHTANbHBIX 3a1ad Mo Temam: «OCHOBHbIE
KJIACChl HEOPTaHMYECKUX COCAMHEHUIN»; «IJIEKTPOIUTHYECKAs
IMcconuanusy;, «BaxHelnme HeMeTaluIbl U UX COCIMHEHUS»,
«Baskaenmme MeTaiibl 1 UX COSTMHEHU S

XUMHYECKHE OJKCIEPUMEHTHI, WIUIIOCTPUPYIONINE TPU3HAKH
MPOTEKAHUS PEAKIM MOHHOTO OOMEHA; KaueCTBEHHBIE PEaKIINH
Ha TPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaX HOHBI XJIOPHI-,
Oopomun-, uomaua-, cyiabdar-, docdar-, kapOOHAT-, CHUIUKAT-
AQHWOHBI, THIPOKCUI-WOHBI, KATHOHbI aMMOHWS, MAarHus,
KaJIbIIMS, aTIOMUHUA, kene3a (2+) u xenesa (3+), menu (2-+),
IUHKA

14

141

YmMmenue:

OpCACTABJIATL PE3YJIbTATBI SKCIICPUMCHTA B (bopMe BBIBOAOB,
JA0Ka3aTCiabCTB, T pa(bI/IKOB n T8.6J'II/II_I U BBIABJIATH SMIIUPUYICCKHUC
3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATh CBs3U MCKIY pE€alIbHO Ha6J'IIOJIaeMI)IMI/I
XUMHUYCCKUMHU ABJICHUAMU U IIpoHeccaMu, IMPOHUCXOAAIIHNMU B
Makpo- U MHKPOMHPE, OOBSICHATH NpHUYUHBI MHOT oo6pa31/151
BCIICCTB




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon
1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

1.2

1.3

UucTteie BemecTBa u cMecu. CriocoObI pa3ziesieHus: cMecei

ATOMBI U MOJICKYIJIbI. Xumuaeckrue »jaeMeHThl. CHMBOJBI XHMHYSCKHX
3JICMCHTOB. HpOCTBIC H CJIOXKHBIC BCIICCTBA.

XumMuueckas (bOpMy.]'Ia. BaneHTHOCTL aTOMOB XHMMHUYECKHX D3JIEMEHTOB.
CTeneHb OKHCIICHUS

1.4

3aKOH HOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTEIbHAS aTOMHAs Macca.
OrHocuTenbHas MOJICKYJIdpHas Macca. MaccoBasgs m0JIsI XHMHYECKOI'O
9JICMCHTA B COCIMHCHHUH

1.5

1.6

KomuuecTBo BemecTtBa. Monb. MoinsspHas macca. MosisipHbIii 00bEM ra3oB.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEILIECTBA
PusnuecKre U XUMUYECKHUE SIBICHUS. XUMUYECKas peakus U €€ MPU3HaKHU.
3aKOH COXpaHEHHUsI MacChl BEUIECTB. XMMUUYECKUE YPaBHEHUS

2.1

2.2

2.3

[Iepnonnueckuit 3akoH u [lepnonnueckas cucreMa XUMUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aToOMOB

Ileprognueckuii 3akoH. I[lepnonnyeckas cucreMa XUMUYECKUX DJIEMEHTOB
JI.1. Menneneesa. Ileproabl u rpynmbl. @U3NYECKHUil CMBICIT IIOPSAIKOBOTO
HOMEpa, HOMEPOB MEpPHOJia U IPYIMIIbI AJIEMEHTA

Crpoenue aromoB. CocTaB aroMHbIX sdAnep. HM30Tonbl. DIEKTPOHBI.
CtpoeHre DSIEKTPOHHBIX O000JOYEK aToMOB TMepBBIX 20 XUMHUYECKUX
aneMeHToB llepuoanyeckoii cucremsl .M. Menneneesa

3aKOHOM€pHOCTI/I B M3MCHEHHU CBOMCTB XMMHYCSCKHX 3JICMCHTOB MEPBLIX
TpéX nepnuoaos, Kajius, KaJIbIIus (pazmyca aTOMOB,
QJICKTPOOTPUHATCIIBHOCTU, MCTAJUIMYCCKUX U HEMCTAJUIMYCCKUX CBOﬁCTB) n
UX COCOMHEHHM B COOTBETCTBUM C IIOJIOXKEHHMEM DJJIEMEHTOB B
HCpHO,Z[H‘-ICCKOfI CUCTCMC U CTPOCHUCM UX aTOMOB

Ctpoenue BelecTa

3.1

Xumudeckasi cBs3b. KoBaneHTHass (TofissipHas W HETOJSPHAs) CBS3b.
DNEeKTPOOTPUIIATETFHOCTh XMUMHYECKUX dJJIEMEHTOB. VoHHas CBS3b.
Meramnuueckas CBSI3b




3.2

Tunsl KpUCTaJUIMYECKUX PEIIETOK (aTOMHAs, WOHHAs, METaJUIMYecKas),
3aBUCUMOCTB CBOMCTB BELIECTBA OT TUIIA KPUCTAIIMYECKOM PEIIETKU U BU1A
XUMUYECKOH CBSA3U

4.1

4.2

Baxueimue MMPEACTAaBUTCIIN HEOPTaHUYCCKUX BCHICCTB. Hemeranner n ux
coequHEHMS. MeTaibl U UX COSIMHCHUS

Krnaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX COEIMHEHUIN: OKCHUIOB
(coneobpa3syromue: OCHOBHBIE, KHUCJIOTHBIC, amdoTepHbIC) u
HecoJieo0pa3yrollre; OCHOBaHUHN (1IENOYH U HEPACTBOPUMBIE OCHOBAHU);
KHCIIOT (KUCJIOpOACOAepk aliue u OECKUCIOPOAHbIC, OJAHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

Ouznyeckue UM XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB-HEMETAIIOB!
BOZIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnueckre 1 XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAINIOB: JIUTHUS,
HaTpus,  Kalus, MarHuss W KaJlblWs,  aJIOMHHHS,  JKeJe3a.
DNEKTPOXUMHUUECKHUH Psi/l HAIPSHKEHUN METAIIOB

4.4

4.5

4.6

O®u3nyeckue W XUMHUYECKHME CBOMCTBA BOJAOPOAHBIX COCIMHEHUM
HEMETAJUIOB: XJIOPOBOAOPOAA, CEPOBOIOPOJA, AaMMHUAKA

duznyeckue U XMMUUYECKHE CBOMCTBA OKCUI0B HeMeTallioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, IV), xpemuus(IV).
[TonyyeHnue oKCUI0B HEMETAIIOB

Xumnueckue cBoiictBa okcu10B: MetaiioB IA—IIIA rpymnm, nuunka, meau(ll) n
xenesa(ll, III). [Tony4yenre okcuI0B METAIIOB

4.7

4.8

4.9

XUMHYECKHE CBOMCTBA OCHOBAaHWW U aM(pOTEPHBIX TUIPOKCUIOB (HA
IpUMepe FUAPOKCUIOB aAIIOMUHUS, kKele3a, IMHKa). [lonydeHne ocHoBaHUI
1 aM(pOTEPHBIX TUAPOKCUIIOB

Oouue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHOM,
CEPOBOJIOPOIHOM, CEPHUCTOM, CEpHOM, a30THOM, POoCPOPHOI, KPEMHHUEBOH,
yronbHON. OcoOble XMMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEpHON U
a30THOM KucnoT. [lonydenue kucimor

OO0ue xuMu4yeckre cBoiicTBa cpeHux coneil. [lomyuenue conei

4.10

[Monyuenue, coOupanue, pacrno3HaBaHHe BOIOPOAA, KHUCIOPOIa, aMMHAKa,
YIJIEKUCIIOTO Ta3a B 1JabopaTopuu

411

412

[Tonyyenue ammuaka, CEpHOM M A30THOM KHUCIOT B MPOMBIIUIEHHOCTH.
OO6mme crmocoOb! MOTYyYEHUS METAJIIOB

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COE€IUHEHUI

5.1

5.2

XUMHUYECKUE PEAKIUU

Knaccudukanus XUMHUYECKUX pPEAKIMA MO pPa3IuYHBIM MPHU3HAKaM: IO
YUCIy W COCTaBy YYaCTBYIOIIUX B PEAKIMU BELIECTB, MO TEMJIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEH OKUCICHHUSI XUMHUECKHUX dJIEMEHTOB

TernoBoil 3phexT XUMUYECKOH peakiiH, TEPMOXUMUYECKHUE YpaBHEHHUS.
DK30- U DHIOTEPMUYECKUE peaklnun. TepMOXUMHUYECKHE YPABHEHUS




5.3

OKHCIINTEIFHOBOCCTAHOBUTEIIbHEIE pCaKkuu. OxuciuTeIn u
BoccTaHoBUTENHU. [Ipoliecchl OKMCIEHUSI U BOCCTAHOBJIEHMSI. DJIEKTPOHHBIN
0alaHC OKUCIIMTENbHOBOCCTAHOBUTEIBHON PeaKIuu

5.4

5.5

Teopust  2JMEKTPOJUTHYECKOH  AuWccoryalui. KaTHOHBI,  aHUOHBI.
DNEKTPOIUTHl W HEIMeKTponuThl. CUiIbHBIE W Cladble DIEKTPOJUTHI
CreneHp IUCCONUAIAN

Peakuuu moHHOro oOMeHa. YCIIOBUS MPOTEKaHHsS pPEaKIUil HOHHOTO
oOMeHa, MOJHbIE ¥ COKpAIlIEHHbIE HOHHBIC YPAaBHEHUS PEaKIIHii

6.1

6.2

6.3

6.4

XuMHSA ¥ OKpYXKarolas cpeaa

BemecTtBa 1 marepuansl B IIOBCEJIHEBHOM JKM3HU 4YelloBeKa. bezomacHoe
MCIIOJIb30BAHNE BEUIECTB U XUMHUECKUX PEAKUUi B 1a00opaTopuu u OBITY.
[IepBas moMob NpU XUMUYECKHUX 05KOraxX U OTPABJICHUSIX

XUMUYEeCcKoe 3arps3HEHHE OKpYXKarolled cpenbl (KHCIOTHBIE JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3[yXa U BOJOEMOB), CIIOCOOBI €r0 MpeA0TBpAILeHUS
[IpenensHas gomyctumas xoHmentpamus Beuiects (IIJIK). Ponp xumuu B
PEIICHUN DKOJIOTHYECKUX MpoOaeM. YCWICHHE TapHUKOBOTO 3(QeKTa,
pa3pyLIEHHE 030HOBOIO CJIOSA

[Ipumenenue cepsol, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN
B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM X03s1iicTBe. [[puMenenune
METAJIJIOB M CIUIaBOB (CTallb, YYT'yH, JIOPATIOMUHMNA, OpoH3a) B OBITY U
MPOMBIIUIEHHOCTH HX coeauHeHud. [loHsTHE O KOppO3MH METaJUIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI KX OT KOPPO3HH

[IpupoaHbie UCTOYHUKHU YTIEBOJOPOAOB (yroiib, MPUPOAHBIN Ta3, HEPTH),
MPOYKTHI UX MepepaboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHaLIaIII)HI)IG IOHATHS 00 OPraHMvYCCKHUX BCHICCTBAX KaK O COCIUHCHHAX
yriepoaa (MeTaH, OTaH, 9TWJICH, alCTUJICH, 3TaHOJ, TJIMOCPUH, YKCYCHasd
KI/ICJ'IOTa). [TonsiTHEe O OMOJIOTMYECKU Ba’KHBIX BCHICCTBAX: XHUPAX, 6em<ax,
YIJICBOAAaX — U UX POJIK B JKU3HU YCIIOBCKaA

7.1

PacuyéTsr:

10 (I)opMynaM XUMHYECKHUX COCIMHEHUM

7.2
7.3

Macchl (MacCOBOIl) TOJIM PaCTBOPEHHOTO BEIIECTBA B pacTBOpPE

10 XUMHUYCCKUM YPABHCHUAM

AOKYMEHT NOArNMnmMCcAH
QNEKTPOHHOW MNOAMUCHLIO

Ceptudumkar: 02B2D46400B8B3F28F45CC16DE6G5F47945
Bnapeneu: CbIYMEBA MAPUA BAJIEPLEBHA
Dencrteutenen: ¢ 19.12.2025 go 19.03.2027
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