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Pabouas mnporpaMma 1O XHMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
cocTaBlieHa Ha OcHoBe TpeOoBaHMI K pe3yibTaTaM OCBOEHHMS OCHOBHOM 00pa3zoBaTeIbHOMN
OporpaMMbl  OCHOBHOTO  0Omiero  oOpa3oBaHMs, MpeICTaBIeHHBIX B  DenepaibHOM
roCyJJapCTBEHHOM 00pa30oBaTeIbHOM CTaHAAPTE OCHOBHOI'O OOINEro o0pa3oBaHMs, C Y4ETOM
pacripesielieHHBIX M0 KJlaccaM MPOBEPSIEMBIX TPEOOBaHUI K pe3yibTaTaM OCBOSHHS OCHOBHOMU
00pa30oBaTebHONW IMPOrpaMMbl OCHOBHOI'O OOIIEro 0oOpa3oBaHMsS U 3JIEMEHTOB COJEpXKaHMS,
NPECTaBICHHBIX B Y HUBEPCATHLHOM KOJAM(PHUKATOPE 10 XMMHUH, & TAKXKE HA OCHOBE MPOTPaMMBbI
BOCIIUTaHMUs OOYYaroUXCs IMPH MOJIYYEHHH OCHOBHOI'O OOLIEro oOpa3oBaHMsl M C y4eTOM
Konuenmun npenogaBanust yueOnoro npeamera "Xumus" B 00pa3oBaTeNbHBIX OpPraHU3AIMIX
Poccuiickoii ®@enepannu, peanusyroluXx OCHOBHbIE 00lIe00pa3oBaTenbHble MporpaMmbl (YTB.
Pemenunem Konnerun Munnpocseuenust Poccun, npotokon ot 03.12.2019 N I1K-48H).

IHHOACHUTEJBHAA 3AIINCKA

PaGouast mporpamma aaeT INpeACTaBIe€HHE O IesIX, oOmel crpateruu oOydeHus,
BOCIIUTAHUSI M PAa3BUTHS OOydYarOIIMXCS CpEeNCTBaMH ydeOHoro mpeamera "Xumus';
yCTaHaBIMBAET 00s3aTEIbHOE MIPEAMETHOE COJEepIKaHHE, IPEyCMaTPUBACT PACHPEAEICHUE €ro
IO KJaccaM H CTPYKTYpPUpOBaHHME €ro II0 pasfei]aM M TeMaM Kypca, OIpeelseT
KOJINYECTBEHHBIE M KAYECTBEHHBIC XapPAKTEPUCTUKU COJICPKAHUS; JaeT pacupeesieHre yueOHbIX
YacoB IO TEMAaTHYECKUM pasliellaM Kypca M IIOCIEIOBATEIBHOCTh MX H3YyYCHUS C YYETOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOTro IpoIlecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydaromuXxcs; ONpelesieT BO3MOXHOCTHM —NIpEAMEeTa Ul  pealu3aluu
TpeOOBaHUI K pe3ysbTaraM OCBOEHHsS OCHOBHOH 00Opa30BaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00IIero oOpa3oBaHHsA, a TaKKe TPeOOBaHMU K pe3ysibTaraM OOY4YEeHUS XUMHU Ha
yYpOBHE 1IIeJeld HW3ydeHHsT TpeAMeTa U OCHOBHBIX BHIOB  y4eOHO-TIO3HABATEIbHON
JeSITeTbHOCTH/Y4eOHBIX JCWCTBUI YUEHUKA TI0 OCBOCHUIO YUEOHOTO CONEPIKAHMSL.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O TIPEJMETA "XUMUA"

Bxnan yuebHoro mnpeamera "Xumus" B JIOCTH)KEHUE I€JIe OCHOBHOIO OOIIEro
o0pa3oBaHus OOYCIIOBJIEH BO MHOIOM 3HAu€HHEM XHMHYECKON HayKd B IMO3HAHHWU 3aKOHOB
IPUPOJBI, B Pa3BUTHH IPOU3BOAMUTEIBHBIX CHJI OOLIECTBA M CO3/JaHUM HOBOW 0a3bl
MaTepHabHON KYJIBTYPBHI.

XUMHS KaK 3JeMEHT CHUCTEMBI €CTECTBEHHBIX HayK pacClipoCTpaHujia CBOC BJIMAHUC Ha
BCE O0JIaCTM YEJIOBEYECKOro CYyIIECTBOBAaHHWSA, 3ajJajla HOBOE BHJIEHHE MHpa, CcTaja
HEOTBEMJIEMBIM KOMIIOHEHTOM MHpOBOfI KYJbTYPHI, HCO6XOI[I/IMI>IM YCJIIOBUEM JKU3HU O6IIICCTBaI
3HaHUE XUMHHM CIY)XKUT OCHOBOM 1 (OpPMHUPOBAHUS MHMPOBO33PEHHsI 4YellOBEeKa, €ro
IPEJICTaBICHUN O MaTepUAIbHOM €/IMHCTBE MUPA; BAYKHYIO POJIb UTPatoT (POpMUPYEMbIE XUMUEN
NpPEJCTaBICHNUs O B3aUMOIPEBPALCHUSX SHEPrMM M 00 SBOJIIOLIMU BEUIECTB B MPHUPO/IE;
COBpPpCMCHHAA XHMMHUsS HAIpaBJICHA HAa PCIICHHC rI100aIbLHBIX HpO6J'IeM YCTOI\/'ILII/IBOFO PasBUTHUA
4eJ0BEYECTBA - CBHIPhEBOW, HJHEPreTUUECKOM, NHIEBOW M SKOJIOTHYECKOH O0e30macHOCTH,
po0JIeM 3IpaBOOXpaHEHUSI.

B ycnoBusx Bo3pacTaloliero 3Hau€HHs XUMHM B KM3HM OOIIECTBAa CYIIECTBEHHO
MOBBICKJIACH POJIb XMMHUYECKOTO 00pa3oBaHus. B miaHe couuann3anuy OHO SIBISIETCS OJHUM U3
ycnoBui (POpMUPOBAHUS UHTEIUIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHA.

COBpeMeHHOMy YCJIOBCKY XHWMHYECKHEC 3HaHUA HCO6XO)II/IMBI I HpI/IO6peTeHI/I$I
OOIIEKYJIbTYPHOTO YPOBHS, MO3BOJISIOIIEI0 YBEPEHHO TPYAMTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOOpa3HOM >KM3HU OOIIECTBA, A OCO3HAHHSA Ba)XXHOCTU pPa3yMHOTO
OTHOLIEHHS K CBOEMY 3/I0pPOBBIO M 3[J0POBBIO JPYIHX, K OKPY’KAIOLIEH NPUPOJHON cpene, s
TpaMOTHOI'O MMOBEACHHA IIPH HUCITIOJIB30BAHHUU PA3JIMYHBIX MAaTCPHAIIOB U XUMHUYCCKHUX BCIUICCTB B
MIOBCEIHEBHOM JKHU3HH.
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Xumnueckoe o0pa3oBaHUE B OCHOBHOM ILKOJIE SIBJIsSIETCS 0a30BBIM IO OTHOLIEHUIO K
cucTeMe 00IIero XMMHUYecKoro oopazoBanus. [109ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanu3yeT HpUCylUe OOLIeMy XMMHUYECKOMY OOpa30OBaHUIO KIIOYEBBIE IIEHHOCTH, KOTOpHIE
OTPaXAlOT TOCYAAapCTBEHHBIC, OOIIECTBEHHbIE W WHAWBUAYAJIbHBIE NOTPEOHOCTH. DTUM
OIpesieNIeTcsl CYIIHOCTh 00LIel cTparernn oOydyeHHsl, BOCIIMTAHUS M Pa3BUTHs 00ydaroLUXCs
cpenacTBaMu yuebHoro npeameta "Xumus'.

N3yuenune npeamera: 1) cnocoOCTByeT peaqu3alii BO3MOKHOCTEH Ui caMOpa3BUTHS
U (hopMupoOBaHHS KYJIBTYPHl JUYHOCTH, €€ O0IIeH U (PYHKIMOHAIBHON TPAMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HAaBBIKOB MX
CaMOCTOSITENIbHOW yUeOHOH 1eATeIbHOCTH, SKCIIEPUMEHTAIIBHBIX M UCCIIC0BATEILCKUX YMEHHIA,
HEOOXOIUMBIX KAaK B IIOBCEAHEBHOM H3HH, TaK U B NPO(EeCCHOHANBHON HesTeabHOCTH; 3)
3HAKOMUT CO CIIEHU(PUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO B3TJIs/1a Ha
€IMHCTBO MPHUPOAbI M YEJOBEKAa, SBISAETCA OTBETCTBEHHBIM 3TaloM B (OPMHPOBAHUU
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH  TOAPOCTKOB; 4)  cmocoOcTByeT  (PopMHUPOBaHUIO
LIEHHOCTHOTO OTHOULICHMs K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHUE IIKOJIHHUKOB.

Ha3Bannble HampaBiieHUMss B OOy4YeHHHM XUMHUM O0€CHEuMBaIOTCS — crenupUKon
COJIep)KaHusl IpPEAMETa, KOTOpBIM SBISIETCA MEJArorMueckyd aJanTHPOBAHHBIM OTPAKEHUEM
0a30B0il HayKN XMMHHU Ha ONPE/IECICHHOM JTale €€ pa3BUTHsL.

Kypc xumMuu OCHOBHOM ILIKOJBI OPUEHTUPOBAH HA OCBOEHHE OOYYaIOIIMMUCS OCHOB
HEOPraHMYeCKOW XHUMHUM M HEKOTOPbIX IOHATUH M CBEJCHMH 00 OTIENbHBIX OO0BEKTaxX
OPraHUYEeCKON XUMHH.

CrpykTypa cofep:kaHusi nmpeamera copMUpOBaHa Ha OCHOBE CHCTEMHOrO MOAXO0Ja K
ero usyuenuto. CoaepkaHue CKJIAJAbIBAETCSl U3 CUCTEMbI MOHATUI O XMMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBbl MOHATUH O XUMHUecKoW peakiuu. OOe 3TH CHCTEMBl CTPYKTYPHO
OpraHM30BaHbl 1O MPUHIMUITY IOCIEA0BATENIbHOIO Pa3BUTUS 3HAHUN HAa OCHOBE TEOPETHUECKHX
IIPEJICTaBICHUA PpPa3HOrO YPOBHA: AaTOMHO-MOJIEKYJIIDHOIO YYEHMsI KaK OCHOBBI BCETO
€CTeCTBO3HaHMs, ypoBHs Ilepunonnueckoro 3akona J[.M1. MenneneeBa Kak OCHOBHOTO 3aKOHa
XMUMHH, YYEHHS O CTPOCHHHM aroMa W XHMHYECKOH CBA3M, MpeJCTaBIeHUH 00
AIIEKTPOJIMTUYECKOW  JUCCOLMALMU  BEIIECTB B  pacTBOpax. TeopeTHdyecKue 3HaHUS
paccMaTpUBAIOTCSI Ha OCHOBE OMIIMPUYECKH MOJYYEHHBIX W  OCMBICIEHHBIX (aKTOB,
Pa3BUBAIOTCS MOCIIEI0BATENBHO OT OJHOIO YPOBHS K IPYTOMY, BBIOIHSS QYHKIIMHU OObSICHEHUS
U IPOTHO3MPOBAHMUS CBOMCTB, CTPOECHHS M BO3MOJKHOCTEM IPAKTUYECKOTO IPHUMEHEHUS U
MOJTyYEHUSI U3y4aeMbIX BEIIECTB.

Takast opranuzanusi cojepKaHus Kypca CIIOCOOCTBYET MPEACTaBICHUI0 XUMHUYECKON
COCTABJISIFOIEH HAay4YHOW KapTUHBI MHpPAa B JIOTMKE €€ CHCTEMHOM NpHUpoAbl. TeM caMbIM
o0ecrieynBaeTcsi BO3MOXKHOCTb (DOPMHUPOBaHUS y OOYyYaroIUMXCs IIEHHOCTHOTO OTHOIIEHMS K
HAayyHOMY 3HAaHUI0O W METOJaM IO3HAaHMUS B Hayke. BakHo Takke 3aMeTUTh, YTO OCBOEHHE
COJIEp/KaHUsl Kypca IPOUCXOOUT C IPHUBJICUYEHUEM 3HAHMKM W3 paHEEe H3YyYEHHBIX KYypCOB:
"Oxkpy>xatomuit mup", "buonorus. 5 - 7 kinaccel" u "®usuka. 7 kiacc".

HEJIM U3YUYEHUSA YYEBHOI'O TIPEAMETA "XUMUA"

K HanpaBneHuio mepBOCTENEHHON 3HAUYMMOCTH NpPHU peaju3aluu 00pa3oBaTENbHbBIX
¢yukuuii  npeamera "Xumusa" TPaJUIMOHHO OTHOCAT (OPMHpPOBAHHWE 3HAHMHA OCHOB
XUMHUYECKON HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTHUECKON AESITeTbHOCTU
YeJI0OBEKAa U KaK OJHOIO0 M3 KOMIIOHEHTOB MMPOBOW KyJIBTYpbl. 3ajada MpeAMeTa COCTOUT B
(GOpMUPOBAHUN CHUCTEMBI XMMHUYECKUX 3HAHUN - BaKHEHUIIMX (DaKTOB, MOHSITHUH, 3aKOHOB M
TEOPETUYECKUX TOJO0KEHUH, TOCTYNHBIX 00OOIIEHNI MHUPOBO33PEHUYECKOIO XapakTepa, A3bIKa
HayKH, 3HAHUM O HAyYHBIX METOJAX M3Y4YEHUsS BEIIECTB M XMMHYECKUX PEAKLUN, a TaKXe B
(GOopMHPOBAHUU U PA3BUTUU YMEHUN U CIIOCOOOB JAEATEIBHOCTH, CBA3AHHBIX C IJIAHUPOBAHUEM,



HAOJIOJICHUEM U  TPOBEICHHEM XUMHYECKOI'O0 OJKCHEPHUMEHTa, COOJIOACHUEM IMpPaBUI
0e30MmacHOr0 OOpaIeHus C BEIIECTBAMU B TIOBCEITHEBHOM JKU3HH.

Hapsiny ¢ 3TuM 1ienu u3ydeHus npeamera B IporpaMme YTOUHEHbI U CKOPPEKTUPOBAHBI
C YYeTOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOro o0mero obOpaszoBanus. CerogHs B
o0Opa3oBaHuu 0co00 3HAUYMMOIl TpPU3HAETCS HANpPaBICHHOCT, OOydYeHUsT Ha pa3BUTHE U
CaMOpa3BUTHE JHMYHOCTH, (OPMHPOBAHME €€ HHTEIeKTa M oO0med KynbTypel. OOydeHue
YMEHHUIO YYUTHCSI U MPOAOJDKATh CBOE 00pa3oBaHHE CaMOCTOSITENIBHO CTAHOBUTCS OJHOU M3
BOXHEHIINX (PYHKIUI y4eOHBIX IPEAMETOB.

B cBsi3u ¢ 93TUM IpU M3y4YEHHUH NPEAMETa B OCHOBHOM 1IKOJIE JOMUHHUPYIOLIee 3HaUCHUE
IPUOOPETHN TaKUE LIETH, KaK:

- popMHUpoOBaHUE UHTEIIEKTYaIbHO PA3BUTOM JINYHOCTH, TOTOBOM K caMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIHOMY TPHHITUIO PEHICHWH, CHOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

- HamNpaBJICHHOCTh OOYYEHHMS HA CHUCTEMaTHYECKOEe MPHUOOLICHHE YydYamuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(GhOpMUPYIOIIUM MOTHUBALIAIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH,

- o0ecrieueHue YyCIOBUHM, CHOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYAIOUIMMHUCS OIbITa
pa3HooOpa3HOW NesATeNbHOCTH, NMO3HAHUS W CaMOIIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETESHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

- (hopmupoBaHre yMEHUH OOBSCHATH M OIICHWBATH SIBICHUS OKPYXAIOIIETO MHpa Ha
OCHOBaHUU 3HAHUU U ONBITA, MOJTYYEHHBIX MPU U3yUYEHUU XUMUU;

- (dopmupoBaHue y OOyYarOIIMUXCS TYMAHHCTUYECKUX OTHOIICHUH, TOHUMAHHUS
[EHHOCTH XUMHUYECKHX 3HAHWM JAJIs BHIPAOOTKHU IKOJIOTMYECKHU 11eJ1ecO00pa3HOro MOBEACHHUS B
OBITY M TPYAOBOHM MEATENBHOCTH B IIENSAX COXPAaHEHHsS CBOETO 370POBbS M OKPYXKArolen
MPUPOIHON Cpeabl;

- pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOGHHSA OOIICUETIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TIPO(UIIS M HAMIPABJICHHOCTH JAIBHEUIIIETO 00yUeHUS.

MECTO YYEBHOI'O IIPEJIMETA "XUMHUA" B YYEBHOM IIVIAHE

B cucreme o6mero oOpazoBanus "Xumus' mnpu3HaHa 00sg3aTENbHBIM Y4E€OHBIM
IOpeIMETOM, KOTOpPbIM BXOJUT B COCTaB MpeaMeTHOM oOnactu "EcrecTBeHHO-HAay4dHBIE
npeaMeTsl”.

VY4eOHbIM IIaHOM Ha ee U3yueHHe OTBeACHO 136 y4eOHBIX 4acoB - 10 2 4 B HEJEIIO B
8 1 9 KJaccax COOTBETCTBEHHO.

B crpykType paboueil mporpaMMmbl Hapsay € HOSCHUTENBHOW 3aIMUCKON BbIJEJIEHBI
CJICAYIOUINE PA3/IEbL:

- IUTAHUpYEMbIE pe3yJbTaThl OCBOEHUS yueOHOro mpeamera "Xumus" - JTUYHOCTHBIE,
MeTaIpeIMETHbIE, IPEIMETHBIC;

- coJiepkaHue yuyebHoro npeamera "Xumus'" 1o rogam oOyueHus;

- TeMaTU4YeCcKoe IJIaHUPOBaHUE, B KOTOPOM JETAIU3UPOBAHO COJIEpNKaHHE KaxKIou
KOHKPETHON TeMBI, YKa3aHbl KOJMUECTBO YacOB, OTBOJIMMBIX HA €€ U3yUeHHEe, U OCHOBHBIC BUIbI
y4eOHOH NesATeNbHOCTH yYeHUKa, (popMupyemble TMPU H3YYCHHWH TEMBI, IPHUBEICH IEpEeYCHb
JIEMOHCTpAIMi, BHIIOIHIEMBIX YUUTENIEM, U MepeueHb Ja00paTOPHBIX OMBITOB U MPAKTHUECKUX
paboT, BHIMTOTHAEMBIX yUAIIUMHUCS.

COILEPKAHUE YYEBHOI'O IIPEIMETA "XUMUA"

8 KJIACC

HepBOHa‘Iaﬂle)le XUMHUYCCKHUE IIOHATUA



[Ipenmer xumuu. Ponb XuUmMuM B KU3HU 4YenoBeka. Tena u BemecrBa. Pusmyeckue
CBOMWCTBA BEILECTB. ArperarHoe cocTosiHue BemiecTB. [IoHsATHEe 0 MeTo/aX MMO3HAHUSA B XUMMH.
XuMus B cucteme HayK. YucTsle BemecTBa U cMecu. CriocoObl pa3/ieleHus cMecei.

ATOMBI M MOJEKYJbl. XUMHYECKUE 31eMeHThl. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[TpocThle U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (¢opmyia. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTEIbHAA aTOMHAs Macca. OTHOCHUTENbHAS MOJIEKYJIIsIpHAs
Macca. MaccoBas 707151 XMMHUYECKOTO 3JIEMEHTA B COEIUHEHUH.

dusnuecKkue U XMMUYECKHE SIBICHHUS. XMMHUYECKas peakiys U €€ NPU3HAKHU. 3aKOH
COXpPaHEHMs MaccChl BEILECTB. XUMHUUECKUe ypaBHeHus. Kiaccuukanys XMMUYECKUX peakLuil
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

XUMHUECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM 1OCYA0H, ¢ IpaBUiIaMH paboThI
B J1a0OpaTopuu M TMpHEMaMu OOpalieHus ¢ J1abopaTOpHBIM OOOPYJOBAaHUEM; H3Y4YCHHE U
onucaHue pU3NUECKUX CBOMCTB 00pa3l0B HEOPraHUYECKUX BEILIECTB; HAOMIOAeHNE (PU3NIECKUX
(maBieHNE BOCKA, TassHUE JIbJIa, pACTUPAHUE caxapa B CTYINKE, KHIICHHE M KOHJIEHCALXs BOJIbI)
U XUMHUYECKUX (TOpeHHe CBeuH, NMPOKAJMBAaHME MEIHOW IPOBOJIOKH, B3aUMOJEHCTBUE Meja C
KHCJIOTON) SIBIICHUH, HAOJIOJICHHE M ONHMCAHUE MPHU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIUit
(pa3noxxeHue caxapa, B3aUMOACHUCTBUE CEPHOM KHCIOTHI C XJOpPUJIOM Oapusi, pa3ioKeHue
ruapokcuaa menu (II) npu HarpeBanuu, B3auMoaelicTBre xene3a ¢ pactBopom conu meau (11));
U3y4eHHue crocoOoB pasjeneHust cMecei (C MOMOIIbI0 MarHuTa, (pUIbTPOBAaHUE, BhITAPUBAHUE,
TUCTWIUIAUS, XpoMaTtorpadus), TMPOBEICHHE OYMCTKH MOBAPEHHOW COJHM; HAOIIOACHHE U
ONHCaHHE pE3yJbTATOB IPOBEAEHUS OIbITA, WUIIOCTPUPYIOIIEr0 3aKOH COXPAHEHUS MAaccChl;
CO31aHHE MOJIETIEN MOJIEKYJ (IIapOCTEPKHEBBIX).

Ba:xxHeiimue NpeaACTABUTEC/IN HCOPraHUNIECCKUX BEIIECTB

Boznyx - cmech rasos. CocraB Bo3zayxa. Kuciopon - 3yieMEHT U IIPOCTOE BELIECTBO.
HaxosxneHnue kuciopoja B npupoje, GU3snueckue 1 XMMHUYECKUe CBOMCTBA (peakMU TOPEHUs).
Oxcunsl. Ilpumenenune kucnoponga. CrmocoObl MonMydeHHMs KHCIOpoaa B Ja0OpaTopuu U
npoMbIIIIeHHOCTH. KpyroBopoT kucnoposaa B mpuposae. O30H - alioTponHas MoAuQHKaius
KHCIIOPO/a.

TennoBoit 3¢ddekr xuMuyeckol peaklUuu, TEPMOXMMUYECKHE YpaBHEHHs, 3K30- H
SHAOTEpPMUYECKUE peakuuu. TomauBo: yroiab M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHJIEHUE
NapHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bomopon - asnemeHT M mpocroe BemiecTBo. HaxoxkneHue Bogopojga B IIPHUPOJE,
¢du3nueckre 1 XMMUUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCO0bI oay4YeHus. Kuciorsl u comu.

KonnuectBo BemectBa. Mosb. MomnsipHast macca. 3akoH ABorazapo. MomnsipHblil 00beM
ra3oB. PacueTsl 0 XUMHUYECKUM yPaBHEHHUSM.

®dusnueckue CBOMCTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacelieHHbIE M
HEHACBILICHHBIE PacTBOpHL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XuMHuyecKue cBoiicTBa BoAbl. OcHOBaHuUsA. Poib pacTBOpOB B IpUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B IpUpoJe. 3arps3HEHUE MPUPOAHBIX BOJA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOI.

Knaccudukanus Heoprannyeckux coeauHeHuil. Oxcuapl. Knaccudukanms OKcHIIOB:
coneoOpa3yromire (0OCHOBHbIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoseoOpasyromue. Homenkinatypa
OKCHJIOB (MeXIyHapoJaHas U TpUBHAJbHAsA). DU3MUECKUE U XMMUYECKHE CBOICTBAa OKCHJIOB.
[Tonydenune OKCHUIOB.

OcnoBanus. Knaccudukamnust OCHOBaHMM: IIENOYM M HEPACTBOPUMBIE OCHOBAHHUSL.
Homenknatrypa ocHoBaHu#M (MeXayHapoAHass W TpuBHajibHas). DU3NUYECKHE U XHUMUYECKUE
cBoMcTBa OCHOBaHUU. [Toirydenue ocHOBaHMIA.



Kucnorel. Knaccudukamus xucimor. HomeHknaTypa KuciaoTr (MeXIyHapoaHas |
TpuBUaIbHasA). OU3NUECKHE U XUMUYECKUE CBOMCTBA KUCIOT. Psin aktuBHOCcTH MetamioB H.H.
bekerosa. [loryueHnue Kucior.

Comu. HomeHnknatypa cosieli (MeXAyHapoAHas W TpuBUaNbHasd). Pusznueckue u
XUMHYECKHE CBOMCTBa colield. [loyyenue comen.

I'enernueckas cBsA3b MEXAY KJaCCaMHM HEOPraHUYECKUX COCIUHEHUM.

XUMUYECKUI HSKCIEPUMEHT: KaueCTBEHHOE OIpe/IeJIeHHE COJEepKaHUs KHCIOopoJa B
BO3/yX€; MOJy4yeHHe, COOMpaHue, paclioO3HaBaHUE U N3YUYEHUE CBOMCTB KHCIOPOa; HAOIIOCHUE
B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJOM U YCJIOBHSI BOSHHUKHOBEHHS M MPEKpAIllEHUs] TOPEHUS
(moxkapa); O3HAKOMJICHHE C oOOpa3laMd OKCHJOB M OINHCAaHWE WX CBOWCTB; IMOJyYeHUE,
coOupaHue, pacro3HaBaHHME U H3Y4YCHHE CBOWMCTB BOJOpoAa (TOpeHue); B3aUMOJCHCTBHE
Boopona ¢ okcugom menu (II) (Bo3MOKHO MCTHONB30BaHWE BUIACOMATEPHUAIIOB); HAONIOICHUE
00pa3110B BEUIECTB KOJINYECTBOM | MOJIb; UCCiIeIoBaHEe OCOOCHHOCTEH pacCTBOPEHUS BEUIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO; IPUTOTOBJIECHUE PACTBOPOB C ONPEAECIEHHOM MAacCOBOM J0JIEH
pPacTBOPEHHOI'O BEIECTBA; B3aUMOJICHCTBUE BOJABI C MeTaUIaMH (HAaTpUEM U KaJbI[EM)
(BO3MOYHO HCIIOJIb30BAaHME BHJIEOMATEPUAIIOB); ONPEIEIICHUE PACTBOPOB KUCIIOT U ILEI0YEH C
MOMOIIbI0 HMHJUKATOPOB; HCCIEAOBaHUE OOpa3lOB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX
KJIaCCOB; HaOJIIO/ICHHE W3MEHEHHUs OKPAcKUM HMHIUMKATOPOB B pacTBOpax KHUCIOT U IIEJIOoYel;
u3ydyeHue B3aumozeiictBus okcuga memu (II) ¢ pacTBopom cepHOW KHUCIOTBHI, KHUCIOT C
MeTaJlJIaMH, peakUuil HeHTpaau3aluu; MOJyuYeHUE HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE
OJIHOTO MeTajula APYTUM U3 PAcTBOpA COJM; PEIICHHE SKCIEPUMEHTAIbHBIX 3a/ad [0 TeMe
"BakHel111e KJ1acChl HEOPraHUYECKUX COSAMHEHNUN" .

IMepuoauueckuii 3akoH u Ilepuoanyeckas cucremMa xumMmu4yeckux jemenTos 1. U.
MenneneeBa. CTpoeHue aToMOB. XUMHYECKAas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKA KiIacCU(UKAIMKM XUMHUYECKUX dyieMeHTOB. [loHsitme o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEIbHBIC METAILIbI, TaJIOTE€HbI, HHEPTHBIC Ta3bl).
DJIeMEeHTHI, KOTOpBIE 00pa3yIoT aM(oTepHbIE OKCUIBI M THIPOKCHIBI.

[lepuonnueckuin 3akoH. llepuommueckas cucrema XumMudeckux 3yemeHToB J[.U.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmbl [lepruogudeckoid cucTeMbl
xumuueckux dnemeHTtoB .M. MenneneeBa. Ilepuonst u rpynnbl. DU3HYECKHH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI SJIEMEHTA.

Crpoenue aromoB. CoctaB aromMHbIX szaep. M3orombl. OnektpoHsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMUYECKHUX AJIeMEeHTOB [leproandeckoil cucTemMsl
AWM. MenneneeBa. XapakTepUCTHKAa XUMHYECKOIO DJIEMEHTAa [0 €ro IOJIOKEHHUI B
Ilepnonnueckoi cucreme /I.11. Menneneena.

3aKOHOMEPHOCTH  HM3MEHEHHUsl  pajadyca  aTOMOB  XUMHUYECKHUX  DJIEMEHTOB,
METaJUIMYEeCKMX ¥ HEMETaJUIMYEeCKUX CBOMCTB 1O TpyNmaM U TepuojaM. 3HaueHUe
Ilepnoauueckoro 3akoHa u Ileproanueckon CHUCTEMBI XMMUYECKUX DJIEMEHTOB JJISI Pa3BUTHUSA
Hayku U npaktuku. [[.1. MeHneneeB - ydeHbI U TpaXJaHVH.

XuMHpdeckas  CBS3b. KoBanenThas (monmsipHast HETOJsIpHAst) CBSA3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouecchl
OKHCJICHHS B BOcCTaHOBICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIH.

XUMHUYECKUN DKCTIEPUMEHT: H3yueHHe OOpaslloB BEIIECTB META/UIOB U HEMETaJlIOB;
B3aMMO/JICHCTBUE THIPOKCHIA IMHKA C PACTBOPAMH KHCIIOT M IIEJIOYEH; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEakiuil (TOpeHue, peakiuu
pa3I0KEeHUs], COeTUHEHN ).

MexnpeamMeTrHblie CBSI3H



Peanuzanmss MeXNpeaMETHBIX CBSI3€M MpW  HM3yYEHUM XUMHM B 8  KJacce
OCYILECTBIIACTCSI Yepe3 HCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TMOHATHMA, TaKk U
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC IMMOHSATHS: HAyYHBINH (DaKkT, TUNOTE3a, TEOpHUs, 3aKOH,
aHaM3,  CHHTE3,  Kilaccu(uKkanusi,  MEPUOJUYHOCTh,  HAONIOJNEHHE,  AKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dusnka: Marepus, aTroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIUJ, H30TOIIbI,
pPalOaKTUBHOCTh, MOJIEKYJIa, JJICKTPUUYECKUN 3apsi, BEHIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHME BEIIeCTBA, a3, (DU3MYECKHE BEIMYHMHBI, CIUHUIIBI M3MEPEHHUS, KOCMOC, IUIAHETHI,
3Be311bI, COIHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armochepa, rumpochepa, MUHEpATbl, TOPHBIE TOPOMBI, TOJIE3HBIE
HCKOIIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.

9 KJIACC
BeiecTBo M XuMH4ecKasi peaKkius

[lepuonnueckuii 3akoH. llepuommueckas cucrema xXumudeckux 3yemeHToB J[.H.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, KalaMs, KaJIbLMS U HX COCOUHEHUH B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJbl XMMHYECKON CBA3U. THIBI KPUCTANIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBa OT THUIA KPUCTAUIMYECKOM PEHIETKH W BHMJIA XUMHYECKON
CBSI3U.

Knaccupukanuss ¥ HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB (MEXIyHApOJIHAsS W
TpUBHAIbHAsA). XHMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K pa3IUYHBIM KjaccaM
HEOPraHMYECKUX COEAMHEHUMN, TeHETUYECKasl CBSI3b HEOPraHUUECKUX BEILECTB.

Krnaccudukanus XuMHUeCKUX peakinii 0 pa3TuYHbIM IpU3HAKaM (110 YHUCITY U COCTaBy
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHWIO CTerneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO yYaCTHIO KaTalu3aropa). JK30- U
SHI0TEPMUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE YPABHEHHUSI.

[Tonatue o ckopocTH XMMU4eckoil peakiuu. IloHsTHEe 06 0OpaTUMBIX M HEOOPATHUMBIX
XUMHUECKUX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
XUMUYECKOM paBHOBeCUU. DaKTOpbI, BIUSIOIIME HAa CKOPOCTh XWMHUYECKOM peakuuu u
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEaKIMH, 3JIEKTPOHHBIH OalaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust JIEKTPOIUTUYECKOW  TUCCOLMALMU. OJEKTPOJIUTHl U HEIIEKTPOJIHUTHI.
Karvonbl, anHnoHbl. MexaHu3M AMCCOLMAIIMN BEIIECTB C PA3JIMYHBIMU BUJAMU XUMHUYECKOH
cBs3u. Crenenp nuccornmanyu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakiiun noHHOrO oOMeHa. Y ClIoBHs MPOTEKAaHUS peakluii HOHHOTO 0OMeHa, MOJIHbIE U
COKpalllcHHbIE MOHHBIE ypaBHEHUs peaknuil. CBOWCTBa KHCIOT, OCHOBAHHMM M COJIEH B CBETE
npeCTaBIeHU 00 3JIEKTPOTUTHUYECKON aucconuanui. KadecTBeHHblEe peakIMd Ha HOHBI
[TonsiTHE O THIPONHN3E CONEN.

XVMHUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMU KPHUCTAJUIMYECKUX DPELIETOK
HEOpPraHMYECKUX BEUIECTB - METAJUIOB W HEMETauloB (rpadura U aiMasa), CIOXKHBIX BEIIECTB
(xyopuaa HaTpus); UCCIEIOBaHME 3aBHUCUMOCTH CKOPOCTH XHMHUYECKOM peakiuu OT
BO3/ICHCTBUS pa3IMUHbIX (PAKTOPOB; MCCIEIOBAHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca  JMCCOLMAIMM  KHCJIOT, Iesouell u  coneil  (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMaTEPHUAJIOB); MPOBEACHUE ONbBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS peaKiuil



HOHHOTO oOMeHa (oOpa3oBaHME OcajaKa, BBIICICHHWE Trasza, OO0pa3oBaHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUuil (FOpeHHE, peakluu
pa3JIOKEHUs, COCIUHCHHMS); pAaclO3HaBaHUE HEOPraHWYECKHX BEIIECTB C  IOMOIIBIO
Ka4YC€CTBCHHbBIX peaKI_[I/Iﬁ Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4.

HeMeTa/iibl 1 UX cOeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crenieHu okucieHusa. CtpoeHHe W (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB - TaJONE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C METajulaMH, HEMETajlulaMu,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJyueHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia HAa OPraHM3M 4YejloBeKa. BaxHelue Xaopuasl
U MX HAXOXJIEHUE B IIPUPOJIE.

OOmast xapakrepuctuka 37meMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS.

Crpoenne " (u3MYECKHE CBOMCTBA MPOCTHIX BEUIECTB - KHUCIOPOAA U  CEpBI.
AnnoTponHble MOAU(PUKALIMN KUCIOPOa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOa0OpPO,
CTpoeHue, GU3NIECKUEe U XUMUYECKHE CBOICTBA. OKCHIBI CEPhI KaK MPEICTABUTEIH KUCIOTHBIX
okcusioB. CepHas kucioTa, (U3NYECKHEe M XMMHUYECKUE CBOICTBa (0OLIME Kak MpeacTaBUTENs]
KJlacca KUCJIOT U crienuduueckue). XMMUUECKUE peaKkluy, JIEXKAIIUe B OCHOBE MPOMBIIIIEHHOTO
crocoba mnosryuyeHust cepHoil kucinoTsl. [Ipumenenue. Conu cepHOM KHMCIOTHI, KaueCTBEHHas
peakuus Ha cyibgar-uoH. HaxoxaeHue ceppl M €€ COEIMHEHUM B MpuUpojie. XUMHUYECKOE
3arps3HEHUE OKpY’Karolled Cpelbl COCIUHEHUSMHU cepbl (KUCIOTHBIC J0XKIU, 3arpsi3HEHHE
BO3JlyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPAICHHUS.

OOmast xapakTepucTuka 3j1eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHsSI aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIICHHUS.

A30T, pacipocTpaHeHue B Ipupoje, Gpu3ndeckue U Xummueckue cBoiictra. Kpyropopor
a3oTa B TMpHUpone. AMMHAK, €ro (QHU3MUECKHe W XWMHUYECKHE CBOWCTBA, IOJIyuYeHHE U
npuMeHenue. Coiau aMMOHHUS, HUX (U3MUECKME W XHUMHUYECKHE CBOMCTBA, HIPUMEHEHHUE.
KadecTBeHHast peakuus Ha MOHBI aMMOHHA. A30THAas KHUCIIOTa, €€ TOIy4YeHue, (pu3ndecKue u
XMMHUYECKHe CBOWCTBa (00IIME Kak MpeJCTaBUTENs Kilacca KHCIOT U crenupuuecKue).
Hcnonp30BaHWe HUTPATOB U COJEH aMMOHHS B KadeCTBE MMHEPAIbHBIX YIOOPEHU.
XVMMHYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelbl COCOUHEHUSAMH a30Ta (KUCIIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/4yXa, TOUBHI U BOJJOEMOB).

docdop, amnorpornHsie MogudHuKamu hocdopa, Gu3ndeckre 1 XUMHUUECKUE CBOHCTBA.
Oxcun pocdopa(V) u pochopnast kuciora, Gusnueckue 1 XUMUUYECKHUE CBOMCTBA, MOTyUYEHUE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPATbHBIX YI00pEHU.

Obmas xapakrepucTtuka 37eMeHTOB [VA-rpynmnel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTponHble MOAUGUKALIMK, PACIPOCTPaHEHUE B NMpUpPOAe, GU3NUYECKUE U
XUMHYeckHe cBoiicTBa. AncopOuus. Kpyrosopor yriaepona B mpupoje. OKcuabl yriepoja, ux
¢usznueckue M XMMHUYECKHE CBOWMCTBA, JEWCTBHE Ha IKUBBIE OPraHU3MBI, IOIY4YEHHE U
OpUMEHEeHHe. DKOJIOTMYecKre MpoOsieMbl, CBA3aHHBlE ¢ okcuaoMm yriepona(lV); rumoresa
7100aJbHOTO MOTEIUIEHHs KJIMMaTa; MapHUKOBBINA 3Q@eKkT. YroibHas KHUCIOTa U €€ COJHU, HX
¢u3mueckue U XMMUYECKHE CBOMCTBA, MOJy4YeHUE M NMpUMeHeHHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHBI. Mcronp30BaHMe KapOOHAaTOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SHCTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHUYECKHUX BEIECTBAX KaK O COSAMHEHUSIX yriepoja
(MeTaH, 3TaH, OSTWIEH, AlETUJIH, 3TaHOJ, TJHUIEPUH, YKCycHas kuciora). Mx cocraB u
xumuueckoe cTtpoeHue. [loHsATHE O OMOJOTMYECKM BaXKHBIX BEIECTBAX: >KHUpaX, Oelkax,
YyII€BOJAaX - M UX POJM B JKU3HU 4YEJIOBEKAa. MarepualbHOE €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COETMHEHUH.



Kpemuwnii, ero ¢usmdyeckne M XWMHUUYECKHE CBOWCTBA, IMOJYYE€HHWE W TNPUMEHCHHE.
Coenunaenuss kpemHusi B mpupoae. OOmme mnpeacraBneHuss o0 okcuae kpemuusa(IV) u
KpeMHUeBOM kucnore. CUIMKAThl, UX UCIOJIb30BAaHUE B OBITY, MEIUIMHE, MTPOMBIIIJICHHOCTH.
Baxwneiimme cTpouWTenbHbIE MaTepHabl: KEepPaMUKa, CTEKJIO, LIEMEHT, OETOH, >KeIe300€TOH.
[Tpo6GieMbl 0€301aCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KHU3HU.

XUMHUYECKUH IKCIIEPUMEHT: M3yYeHHE OOpa3I[0OB HEOPTaHWYECKUX BEIECTB, CBOWCTB
COJITHOM KHUCIJIOTBI; IMPOBEIEHUE KAaYeCTBEHHBIX pEaKUUid Ha XJIOPUA-HOHBI U HaONIIOJCHUE
MPU3HAKOB HMX TIPOTCKAHUS; OIBITHI, OTpaKaromue (u3nveckne W XUMUYECKHE CBOHCTBA
TaJIOTEHOB U UX COEJUHEHHI (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB); 03HAKOMIJICHHE C
oOpa3iaMu XJ0pua0B (TATOTCHHUIOB); O3HAKOMJICHHE C O0pa3laMH Cepbl M €€ COCTUHEHUSIMU
(BO3MOXHO HCHOJB30BAaHUE BHJIEOMATEpPUANIOB); HaOIIOJICHHUE TMpollecca OOyTIMBaHUS caxapa
IO/ JEHCTBUEM KOHILICHTPUPOBAHHOM CEPHOM KHUCIIOTHI; HM3y4YEHHE XUMUYECKHX CBOMCTB
pa30aBIeHHON CEepHOW KHUCIIOTHI, MPOBEIECHHWE KAueCTBEHHOM peakIuu Ha Ccyib(ar-uoH u
HaOJroIeHNe TpU3HAKa ee MPOTEKaHHs; O3HAKOMIICHHE C (PM3MUECKMMH CBOMCTBAMHU a30Ta,
dochopa M uX coeauHEeHUH (BO3MOXKHO HCIIOH30BAaHUE BHJICOMATEPHAIOB), OOpa3laMH
a30THBIX M (GocPOpHBIX YIOOpEHMIl;, MOITydeHHe, COOMpaHHe, PACIO3HABAHME W H3YUYCHHE
CBOICTB aMMHaka; MPOBEJICHUE KAYeCTBEHHBIX pPEaKIHil HAa HOH aMMOHHUsA U Qocdar-uoH U
M3y4YeHUEe MPU3HAKOB UX MPOTEKAHMS, B3aUMOJICHCTBHE KOHLIIEHTPUPOBAHHOM a30THON KHUCIIOTHI
C MeJbI0 (BO3MOXKHO UCIOJIb30BAaHUE BHUIEOMATEPHAIOB); U3YUYCHHE MOJIeTeH KPUCTAIITMYECKUX
pemeTok anmasa, rpadura, QyiepeHa; 03HaKOMIIEHHE C TIPOIIECCOM aCOPOLIMU PaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOrasa; IMOJyuyeHue, coOHupaHue,
pacrio3HaBaHUE W U3yUYE€HHUE CBOMCTB YTJIEKHUCIIOTO ra3a; MPOBEICHHE KaYeCTBEHHBIX PEaKIIUi HA
KapOOHAT- W CHUJIMKAT-UOHBI W H3yUYeHUE TMPHU3HAKOB HX TMPOTEKAHHS; O3HAKOMJICHHE C
MPOIYKIIMEH CHJIMKATHOW MPOMBIIIIEHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a71ad 10 TeMe
"Ba)kHelne HeMeTalIbl U UX COEIUHEHNA" .

MeTaJJ1bl M X COETMHEHUS

OOmiass xapakTepuCTUKa XUMHUYECKHX OJJIEMEHTOB - META/VIOB HAa OCHOBAHMM HUX
nonoxkeHus B [lepuoanueckoit cucteMe xuMuueckux 3iemeHToB .M. MeHneneeBa u cTpoeHUs
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemieTka. DJIEKTPOXUMHUYECKUM psl HamnpsokeHu wertamwioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl MosyyeHuss MeTaioB. [IoHsATHE 0 KOPPO3UM METaJIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YyT'yH, AIOpaTOMUHUN, OpOH3a) U
UX MMPUMEHEHHE B OBITY U MIPOMBIIIIJIECHHOCTH.

[Ilemrounsle MeTauIbl: NoOJOXKEeHKUE B [lepnoanueckoil cucreMe XUMMUYECKUX 3JIEMEHTOB
.. MenneneeBa; cCTpoeHHe UX aTOMOB; HaXxOxXJAeHHUE B npupoae. Ousnyeckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COEIUHECHUM.

[IlerouHO3eMENbHBIE METAUIBI MarHuii W Kalnblui: mosioxkeHue B llepuopmyeckoit
cucreMe xuMuueckux syeMeHToB .M. MenzaeneeBa; CTpoeHHME HMX aTOMOB; HAXOXICHHUE B
npupoae. OU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIusl (OKCU, TUAPOKCU, CONN). JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI.

AmromuHuil: monoxkeHue B lleprogmyeckodl cucreMe XMMHYECKMX 3ieMeHToB J[.U.
MeneneeBa; CTpOCHUE aTOMa; HaXO0XACHUE B Ipupoje. Pu3nueckue U1 XUMUUECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenue B lleprogumueckoit cucrteme xumuueckux osnemeHToB JI.H.
MenneneeBa; CTpOCHHE aTOMa; HaxXOXJIeHHE B npupoae. dusznueckne U XMMHYECKHE CBOMCTBA
xkene3a. Oxkcunsl, Tuapokcunbl u conu sxenesa(ll) m xemesza(Ill), mx cocras, cBoiicTBa U
MOJIyYEHHE.

XUMHUYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C O0pas3llaMH METasIOB U CIUIABOB, UX
¢bu3NyeCKUMU CBOMCTBAMH; H3Y4Y€HHE pE3YyJbTaTOB KOPPO3UU METAIOB  (BO3MOKHO



HCIIOJIb30BaHUE BUIEOMATEPUAIOB), 0COOEHHOCTEH B3aMMOJCHCTBHS OKCHIA KaJIbLIUA U HATPHUS
¢ BOJIOH (BO3MOXKHO HMCIIOJIb30BaHKME BUCOMATEPHAIIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI;
mpolecca TOPEeHUs Kele3a B KHCIopoae (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB);
NPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEAaKIIMii HA MOHBI (MarHus, KaJbIHs, ATFOMUHUS, [IMHKA,
xkenesa(ll) m xenesa(Ill), menu(Il)); HaOmrogeHWe W OMHMCAHWE MPOIECCOB OKpAIIUBAHUS
IUIAMEHH MOHAMM HATpHsA, Kalus ¥ Kaiblus (BO3MOXHO HCIOJIB30BAHHE BUACOMATEPHAIIOB);
uccienoBanre aM(OTEpHBIX CBOICTB THAPOKCUAA ATIOMUHUS M THAPOKCUAA LUHKA; pElleHUe
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe "BakHelne MeTalibl U X COeIMHEHUs "

XumMus ¥ OKpYy:KaoIas cpeaa

HoBble maTepuansl u TexHonoruu. BemiectBa u maTepuanbl B IMOBCEAHEBHOM KU3HU
yesJoBeKa. XUMHUS M 3JI0pOBbe. be3onacHoe MCMoib30BaHUE BEIIECTB U XUMUYECKUX PEaKIUid B
ObiTy. IlepBasi momoIb NMPU XUMUYECKHUX OKOraX MU OTpaBieHUsIX. OCHOBBI IKOJOTUYECKOU
rPAaMOTHOCTH. XHUMHYECKOE 3arpsA3HCHHE OKpYXKaromeH cpenabl (mpeaenpHas JIOoImycTUMast
KoHIeHTpanus BemecTs - [1JIK). Posib xumMum B pelieHnn SKOJIOTHYECKUX MPOOITIEM.

[IpupoaHbie ICTOYHUKHU YTIIEBOAOPOIOB (YTOJlb, IPUPOIHBIN ra3, HEPTh), MPOIYKTHI UX
nepepaboTKH, UX POJIb B OBITY U TIPOMBIIUICHHOCTH.

XUMUYECKUI OSKCIEpUMEHT: H3yueHHEe o0OpaslloB MaTepuanoB (CTEKJIO, CILIABBI
METaJUIOB, MTOJIMMEPHBIC MAaTEPHAIIbI).

Me)l(l'[pe}lMeTHbIe CBS3HU

Peanuzanuss MexnpeaIMEeTHbIX CBSA3€M MNpu  M3yYyeHMM XUMUM B 9 Kiacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHBIX MOHATHH, Tak MU
HOHSITUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOwre ecTecTBEHHO-HAy4YHblE IOHATHS: HAay4HbIM (akT, rumoresa, 3aKOH, TEOPHs,
aHamM3,  CHHTE3,  KilaccuuKkaumusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MO/JICJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, NAPHUKOBBIN 3(P(eKT, TEXHOIOIr s, MaTepHUasbl.

®dusuka: marepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWJ, H30TOIIbI,
paZiMoOaKTUBHOCTb, MOJIEKYJA, DJEKTPUYECKMH 3apsj, NPOBOAHMKH, MOJYIPOBOIHUKH,
JTUDJIEKTPUKH, (POTO3JIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMYECKas pELIeTKa, CIUIaBbl, (U3UYECKHE BEJIWYMHBI,
€MHUIIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIIIaHETHI, 3Be3/1bl, CoHIIE.

buonorus: ¢ortocunres, npixanue, 6uocdepa, IKOCUCTEMA, MUHEpPAIbHbIE YI00peHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIE BEILIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE IOPOJbI, TOJIE3HbIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHUSA YYEBHOI'O NPEIMETA
"XUMHUA" HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

HSyLIeHI/IC XMMHH B OCHOBHOM IIKOJIE HAITpaBJICHO Ha HJOCTUXKCHUC 06y‘laIOIJ_II/IMI/ICH
JIMYHOCTHBIX, MCTAMMPECAMETHBIX U IPCIMETHBIX PE3YJIBTATOB OCBOCHUSA yqe6Hor0 npeameTa.

JIN4YHOCTHBIE Pe3yJIbTAThI

JIn4HOCTHBIE PE3yIbTaThl OCBOEHHUS TMPOrPAMMBI OCHOBHOTO OOIIETO 00pa3oBaHUS
JIOCTUTAIOTCS B XOJi¢ OOyUeHHUsI XUMHH B €IMHCTBE Y4€OHOW M BOCIUTATENHLHON JEsITENTbHOCTH
Opraam3aniui B COOTBETCTBUHM C TPAJUIIMOHHBIMH POCCHHUCKHMH COIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TNPUHSATHIMA B OOIIECTBE MpaBWIAMH W HOPMaMu



MOBEJICHUSI U CIIOCOOCTBYIOT TMpOIECCAM CaMOTIO3HAHMS, CaMOPa3BUTHUS M  COIMATH3ALUH
00yJaromuxcs.
JIMYHOCTHBIE Pe3yJIbTaThl OTPAKAOT CPOPMUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

HanI/IOTI/I‘leCKOFO BOCIIUTAHUA

1) LIEHHOCTHOrO OTHONICHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY H
HAy4YHOMY HACIEAWI0, MOHUMAHHS 3HAYEHHUs] XMUMHUYECKON HAayKh B KU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHOUM HH(OpManMeld O MepeqoBBIX JOCTIXKCHUIX U
OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00
yCTpOICTBE MUpa U OOIIECTBA;

I'paxaancKoro BoCMTaHUs

2) mpeAcTaBIEHUS O COLMATIBHBIX HOPMAX U MPAaBUIAX MEXIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, yueOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOM M APYIHX BUJAX JESITEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOMH
COBMECTHOM JI€ATEIbHOCTU NPU BBINOJIHEHUU YUYEOHBIX, IIO3HABATEJIbHBIX 3a/]a4, BBINOJIHEHUU
XUMHUYECKHX SKCIEPUMEHTOB, CO3/1aHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO
U B3aMMOIIOMOIIM B TPOIECCEe 3TOW y4yeOHOW MAeATeNIbHOCTH; TOTOBHOCTH OLIEHHBATH CBOE
IIOBEJICHUE U TOCTYNKH CBOMX TOBapUIIEH C MO3ULUHM HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4€TOM OCO3HaHUS MOCIEICTBUN OCTYIKOB;

HeHHOCTI/I HAYYHOI'O MO3HAHUSA

3) MHPOBO33PEHUECKHX TMPEJCTaBICHUNH O BEIIECTBE M XMMHYECKOW peakIiuw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH M COCTaBISIOLIUX OCHOBY JJIst
NMOHMMAHUS CYNIHOCTH HAy4YHOHM KApTUHBI MHpA; TPEACTABICHUHA 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJBI, B3AUMOCBA3SIX YeJIOBEeKa C MPUPOIHON CpeAor, O POIu
XUMUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTeIbHBIX MOTHBOB, HAMPABJICHHBIX Ha MOMyUYE€HUE HOBBIX 3HAHUN 1O XUMHH,
HEOOXOAUMBIX ISl O0BSICHEHUST HAOIIOJAEMBIX TTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTenbHOW, WHGOPMAIMOHHONW W YHTATEIbCKOW KYyJIbTYypbl, B TOM 4YHCIIE
HABBIKOB CAMOCTOSTEIbHOM paboThl € Y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOHN JINTEpaTypoH,
JOCTYIMHBIMU TEXHUYECKUMU CPEACTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTU;

6) wuHTepeca K OOYYEHHI0O U TIO3HAHUIO, JHO0O3HATEIHLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpPa30BaHMIO, MPOEKTHOW M HCCIENIOBATENbCKONW NIEATENBHOCTH, K
OCO3HAaHHOMY BBIOOPY HANPABJICHHOCTU U YPOBHSI 00yU€HUS B JTajbHEUIIIEM;

®opMupoBaHus KYJbTYPbI 310POBbS

7) OCO3HAaHHS LIEHHOCTU *HU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 37I0POBbIM 00pa3 >KU3HU, OCO3HAHUS IOCIEACTBUH U HENPUATHS BpPEIHBIX
NpUBBIYEK (yHNOTpPEOJSEHUsI alKorojisi, HapKOTHKOB, KYypEeHHs), HEOOXOAMMOCTH COOJIOIEHUS
npaBuil 0e30MacHOCTH MpU OOpalleHHMH ¢ XUMHUYECKHMMH BEUIeCTBaMU B OBITY M peaibHOU
KU3HU;

TpyroBoro Bocnuranus
8) mHTEepeca K MPAKTUYECKOMY H3YUEHHIO TMpodeccuil W Tpyada pazIndyHOTO poja,

YBa)XCHUC K TpyAdy H pe3yJibTaTaM pr,[[OBOfI JACATCIIBHOCTH, B TOM 4YHCJIC Ha OCHOBC
MNPUMCHCHUA TIPCIAMETHBIX 3HaHWH 10 XHUMHH, OCO3HaHHOTIO BBI60pa PIHI[HBH)IyaJIBHOfI



TPAEKTOPUU TPOJOIKEHUSI 00pa30BaHUsI C YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHUH, OOINECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH; yCHEemHoNH mpodecCHOoHaTbHON
NESITeIbHOCTH ¥ Pa3BUTUs HEOOXOAMMBIX YMEHHH; TOTOBHOCTh aJalTHPOBATHCS B
npodeccuoHaIbHOM cpere;

IK0JI0ruH4YecKoro BOCIUTAHUS

9) 5KOJIOTHYECKHU 11eJIecO00Pa3HOr0 OTHOIIEHHS K MPUPOJE KaK MCTOYHUKY KM3HU Ha
3emMiie, OCHOBE €€ CYyIEeCTBOBAHMUS, OHMMaHMs LIEHHOCTH 370pOBOro M Oe3omacHoro obpasza
KU3HH, OTBETCTBEHHOTO OTHOLICHHSA K COOCTBEHHOMY (DHM3UYECKOMY U ICUXUYECKOMY
3JI0POBbIO0, OCO3HAHHUS LIEHHOCTH COOJIOIEHUS IpaBUi OE30M1aCHOIO MOBEIEHHs MpU padboTe ¢
BEILECTBAMM, a TAKIKE B CUTYaLUsIX, YTPOKAOIIMX 310POBBIO U KU3HHU JIIOJEH;

10) crmocoOHOCTH NpPUMEHATh 3HAHMA, MOJIy4YaeMble IpPU M3YYEHUU XUMHUH, Ui
pelIeHus 3a4ad, CBS3aHHBIX C OKPYJKAIOIIEW NPUPOAHONW CpENOM, IIOBBILEHUS YPOBHS
9KOJIOTUYECKON KyJbTyphbl, OCO3HAHHUS IJI00AJbHOIO XapakTepa 3KOJIOIMYEeCKHX MpodsieM Hu
IIyTEN UX PELICHUs IIOCPEICTBOM METOI0B XUMUU;

11) 3KOJIOrMYECKOro MBIIUICHHS, YMEHHsI PyKOBOJCTBOBAaThCSI UM B IIO3HABATEJIbHOM,
KOMMYHHKATUBHON Y COLIMAJIBHOM ITPAKTHUKE.

MeTal’[pe}lMeTHBle pe3yJdbTaThbl

B cocraBe MmeTanpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAUMMBbIE s (POPMUPOBAHUS
MHUPOBO33PEHUS OOILIECHAYYHbIE MOHATHUS (3aKOH, TEOpHUs, MPUHILMII, TUMOTe3a, (aKT, CUCTEMA,
IIPOLIECC, AKCIEPUMEHT M JIp.), KOTOPbIE HCIIOJIB3YIOTCSI B E€CTECTBEHHO-HAYUYHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 3TUX MPeAMETOB (pOPMUPOBATH MPEACTABIECHUE O
LIEJIOCTHOW HAayyHOM KapTMHE MHpa, U yYHHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHbIE, PEryJIiTUBHbIE), KOTOpble OOecreunBaroT (OPMHPOBAHHE T'OTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOW AEATEIBHOCTH.

MeramnpeaMeTHble pe3yibTaThl OCBOCHUS 00pa30oBaTEIbHOM IMPOrpaMMbl 10 XUMHHU
OTPa)KaroT OBJIAJICHUE YHUBEPCAIBHBIMHU [TI03HABATEIIBHBIMU JICHCTBUSMU, B TOM YUCIIE:

ba30BLIMH JIOTHYECKHMH JeHCTBUAMH

1) yMeHneM HCNoab30BaTh MPUEMBI JIOTHUECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHMMA:
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHN (BBLACNIATH MX XApaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C JPYTUMHU HMOHSTUSMHU), UCIIONb30BaTh MOHATUS AJI1 OOBICHEHUS
OTNIENbHBIX (DAKTOB W SBIICHUH; BBIOMpATh OCHOBAaHUS M KPUTEPUM s KiIaccUPHUKAIUN
XUMHYECKHUX BEUIECTB U XMMUYECKUX PEAKIUI; YCTaHABINBATH IPUIMHHO-CIICCTBEHHBIE CBS3H
MEXy 00BEKTaMHU U3yUeHUs; CTPOUTH JIOTHUECKUE paccykIeHus (MHAYKTUBHBIE, IeyKTHUBHbIE,
110 aHAJIOTHH); IeTIaTh BBIBOJIBI U 3aKJIFOUCHHUS;

2) yMeHHMeM [pHUMEHATh B IMIpolecce IO3HAHUS MOHATHA (TpeAMEeTHbIE U
MeTanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIM, HCIOJb3yeMble B  XUMHUH,
peoOpa3oBHIBATh MIMPOKO MPUMEHSEMbIE B XUMUU MOJENbHBIC MPEACTABICHUS - XUMHUECKUN
3HaK (CMMBOJI 3JIEMEHTa), XUMHuecKas (opMylia U ypaBHEHHE XMMHYECKON peakluu - Mpu
peleHnr yueOHO-TI03HaBaTeNIbHBIX 33/1a4; C YY€TOM ITHX MOJICIbHBIX MPEACTABICHUI BBISBIIATH
U XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH M3yYaeMbIX OOBEKTOB - XMUMUYECKUX BEILIECTB U
XUMHUYECKHX PEaKUUH; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEJCTBEHHBIE CBS3U U
MIPOTUBOPEYMUS B M3YYaeMbIX MPOLECCAaX W SBICHUAX; MpeIaraTb KPUTEPUH I BBISBICHUS
3THUX 3aKOHOMEPHOCTEH U MPOTUBOPEUMIA; CAMOCTOSATENILHO BEIOMPATH CIIOCO0 perieH s yueOHOH
3aJaud (CpaBHHBAaTh HECKOJbKO BapHAaHTOB pEIICHUs, BbIOMpaTh Hambosee MOIXOIAIMIMHA C
Y4€TOM CaMOCTOSITEIbHO BBIIECICHHBIX KPUTEPHUEB);



Ba3oBbpIMHE HcCIe10BaTEeILCKUMH AeHCTBHAMH

3) yMeHHMEM UCIONB30BaTh IOCTABICHHBIE BOMPOCH B KAayecTBE HWHCTPYMEHTA
NO3HAHUS, a TaKKe B KauyeCTBE OCHOBBI Ui (OPMUPOBAHHUS THUIOTE3bl IO IPOBEpPKE
NPaBIIBHOCTH BBICKa3bIBAEMBIX CYKICHUIA;

4) mnpuoOpereHHe OIBITa 10 IJIAHWPOBAHHIO, OPraHU3alM U IPOBEACHUIO
YUYCHUYECKUX OKCIIEPUMEHTOB: YMEHHE HAOJIONaTh 3a XOAOM MPOIEcca, CaMOCTOSTEIBHO
IPOTHO3UPOBATh €r0 pPEe3yibTaT, (OPMYIHPOBaTH OOOOIIEHHS M BBIBOABI IO pE3yJbTaTaMm
IPOBEJCHHOTO OMBITA, UCCIECAOBaHMUS, COCTABIISITh OTYET O IPOJICIIAHHON paboTe;

Paboroii ¢ nunpopmanueii

5) yMeHueM BbIOMpaTh, aHAJIM3UPOBATh M MHTEPIIPETUPOBATh MH(MOPMALIUIO PA3IUUYHBIX
BUZOB U (OPM MPEICTABICHUS, IMOJy4yaeMyl0 M3 Pa3HbIX HCTOYHHUKOB (HAYYHO-IIOMYJISApHAs
JAUTEepaTypa XHMMHUYECKOIO COJEp)KaHus, CIpaBOYHbIE IOCOOMs, pecypcbl IHTepHeta);
KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEM MpPUMEHATb pa3JIUYHble METOJbl M 3alpochl IpU IOMCKE U OTOOpE
UHPOPMALIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX Ui BBINIOJTHEHUS YYEOHBIX W
IIO3HABATEJIBHBIX 3a/1a4 OIPEJIEJIEHHOrO TUIIA; IPHOOPETEeHNE ONbITa B 00JIACTH MCIOIb30BAHUS
MH(OPMALlMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTWM,  OBJAQJEHHE  KYyJbTYpOM  aKTUBHOIO
UCIIOJIb30BAaHUSl PA3IMYHBIX IOHUCKOBBIX CHUCTEM; CAMOCTOSTENIHO BBIOMpPATh ONTHMAJIbHYIO
dopmy mnpencraBieHHs WHPOPMALMU M WUIIOCTPUPOBATH pelIaeMble 3a/a4d HECIOKHBIMU
cXeMaMH, AuarpaMMamiu, ApyrumMu opmamu rpauky 1 X KOMOMHAILUSAMY;

7) yMEHMEM WHCIIOJIb30BaThb M  AHAJIU3UPOBAaTh B  Ipoliecce ydyeOHOW U
UCCIIEI0BATEIbCKON JIEATEIbHOCTH HMH(GOPMALMIO O BIMSHUM HPOMBIIIIEHHOCTH, CEIbCKOI0
XO035HCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOLIEH IPUPOJHON Cpebl;

YﬂnBepcaanMMn KOMMYHUKATUBHBIMU JeHCTBUSIMH

8) ymeHmeM 3ajgaBaTh BONPOCH! (B XOZE IUaiora W/WIM IUCKYCCHH) IO CYIIECTBY
oOcyxmaeMol TeMmbl, (HOpPMYyIUPOBaTb CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBINOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

9) npuoOpereHHe OIBITa MPE3EHTAllMM PE3YJIbTATOB BBINOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITa, JAaOOPAaTOPHON pabOThI MO HCCIECTOBAHUIO CBOMCTB
BEIIIECTB, y4€OHOI O MMPOEKTa);

10) 3aMHTEpPEeCOBaHHOCTh B COBMECTHOM CO CBEPCTHMKAMHU TO3HABATEILHOW U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElIeHHHM BO3HHUKAIOIUX MpPoOJeM Ha OCHOBE ydera
OoOLIMX HMHTEPECOB U COIVIACOBaHUS MO3ULMK (00CyXkaeHus, OOMEH MHEHHSMH, "MO3rOBbIE
LITYpMbI", KOOpAUHALMSI COBMECTHBIX JEHCTBUM, ONPEAEICHUE KPUTEPUEB TI0 OLICHKE KauyecTBa
BBITIOJIHEHHOU pabOTHI | JIp.);

YHI/IBepcaJII)HbIMI/I PEryJasiTUBHBIMHA JeHCTBUSIMH

11) yMeHueM CaMOCTOSITENIBHO ONPENENSITh LEIH JEeATENbHOCTH, IIJIaHUPOBaTh,
OCYILECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTD,
BbIOUpaTh Haubonee 3(QeKTHUBHBIE CIOCOOBI pelieHus y4eOHBIX W IMO3HABATEJbHBIX 3a/ad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATH IPEIJIOKEHHBIM aJITOPUTM JEHCTBUI INpHU
BBIMIOJTHEHUM 3a/laHuil C y4YyeTOM IIOJIyYeHHsS HOBBIX 3HAHMM 00 u3ydyaeMbIX OOBEKTax -
BELIECTBAX U PEAKIMSX; OLIEHUBATH COOTBETCTBUE TMIOJYUYEHHOTO PE3YJIbTaTa 3asIBJICHHON LEIIH;

12) ymeHueM HCIONb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MpejlaraéMble B yCIOBHH
3aJ]aHuH.



IIpenmeTHble pe3yJibTaThI

B cocrtaBe mnpenMeTHBIX PpEe3ysNbTAaTOB IO OCBOEHHMIO 0053aTENIbHOTO COAEp)KaHUs,
YCTAHOBJICHHOTO JaHHOM NpUMEpHOW paboueld MpPOrpaMMoOM, BBIJIEISIOT: OCBOCHHbBIC
o0yyaroIlMMHUCsT HayyHble 3HAaHUS, YMEHUS U CIOCOObl JeicTBui, cneuuduyeckue At
npeaMeTHoi obmactu "Xumus", BUABI JIEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalni, IPeoOdpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYaLlUsX.

[IpenmeTHbie pe3ynabTaThl TMPEACTABICHBI IO ToAaM OOydYeHHs M OTPa)XaroT
c(OPMHPOBAHHOCTh y 00yUaIOIIUXCS CIEAYIOUINX YMEHHM:

8 KVIACC

1) packpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUI: aTOM, MOJIEKYJa, XUMHUYECKUIL
AJIEMEHT, IPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOpPOJHAs W HEOIHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs U MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHYECKOTO 3JeMEHTa B COCIMHEHUH, MOJIPHBIA 00BeM,
OKCHJI, KACJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKast
peakuus, KiaccU(UKaMs peakUui: peaklMM COECIUHEHUS, peaKlUu pasJIoKEHUs, peakluu
3aMellleHus], peakuu 0OMEHa, 3K30- U SHAO0TEPMHUECKUE PEAKLINH; TEIIOBOM 3 (EeKT peakuuy;
PO aToMa, SJEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTalb, paluyc aToMa, XUMUYECKask CBS3b,
NOJIIpHAsl U HENOJSPHAs KOBAJICHTHAs CBsA3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

2) WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX MOHATHH (cM. m. 1) u
INPUMEHSTH 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX NPEBPALLEHUN;

3) MCnosib30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBiE€HUs (OpMYJ BELIECTB HU
YPAaBHEHUN XUMUYECKUX PEAKLUI;

4) ompenenatb BaJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHUAX; CTEHCHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAIJIEKHOCT BELIECTB K ONPEACICHHOMY
KJlaccy COoeAMHEHUil mo QopMynam; BUJ XHMHUYECKOH CBs3uM (KOBaJICHTHas M HOHHas) B
HEOPraHUYECKUX COEAMHEHUSX;

5) packpsiBath cMbicn [lepuoanyeckoro 3akona J[.J. MenneneeBa: 1eMOHCTPHUPOBATh
NOHMMAaHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHHUS B
[Teproanueckoii cucTeMe; 3aKOHOB COXPAHEHHS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YE€HHMsI, 3aKOHa ABOTajjpo; ONHUCHIBATh U XapaKTEpHU30BaTh TAOJNUHYIO (HOopMy
[Teproanueckoil CUCTEMBl XMMHUUYECKUX 3JIEMEHTOB: pa3iudaTh MOHATHS 'TJIaBHAs MOArpyIIa
(A-rpynna)" u "mobounast noarpynna (b-rpynna)", mMansle u 06oJbIIMe NEPUOABI; COOTHOCUTD
0003HaueHusl, KOTOpble UMetoTcs B Tabnuile "[leproanueckas cucreMa XMMUYECKUX JIEMEHTOB
J .. MenpeneeBa" ¢ YNCTOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKHUX JIEMEHTOB
(coctaB U 3aps g1pa, 00Iee YUCIIO INEKTPOHOB U PACIPEeNIEHHE UX 0 IEKTPOHHBIM CIIOSIM);

6) kimaccupuUUpOBaTh XMUMHUYECKHE JJIEMEHThl; HEOpPraHMYeCKHe BEIIEeCTBa,;
XMMHUYECKHE Peakluu (110 YMCIY U COCTAaBY YYaCTBYIOIIMX B PEAKLUHU BELIECTB, MO TEMJIOBOMY
sdexry);

7) XapakTepu3oBaTh (OIMHUCHIBaTh) OOLIME XMMUYECKHE CBOIMCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB, TMOATBEPXkAasi ONMHMCAaHWE MPUMEPAMU MOJIEKYJISIPHBIX YpPaBHEHHI COOTBETCTBYIOIIMX
XUMHUUYECKHUX PEaKIIMi;

8) mporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaueCTBEHHOT'O COCTaBa;
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX ITPEBPALLICHUN B Pa3JIMYHBIX yCIOBHIX;

9) BBIUMCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIDHYIO MAacchl BEILECTB;
MacCOBYIO JIOJI0 XMMHUYECKOT0 3JeMeHTa Mo (popMyJie COeMHEHHs; MACCOBYIO JIOJIO BEIIECTBA
B PAacTBOPE; MPOBOJUTH PACUETHI 10 YPABHEHUIO XMMHUECKON peaKInu;

10) npuMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JAEATENbHOCTH - aHAJIHU3 U CUHTE3,
cpaBHEHHE, OO0O0OIIEeHHe, CHUCTEMATU3AINI0, KIACCU(UKAIIMIO, BBIIBICHUE MPUIHHHO-



CJICZICTBEHHBIX CBSI3€H - AJI U3yUYEHUs] CBOWCTB BEIIECTB U XMMHUYECKUX PEAKIIMNA; €CTECTBEHHO-
Hay4YHbIE METOABI TIO3HAHHWS - HaOJIOJCHHE, W3MEPEHHE, MOJEIUPOBAHUE, AKCIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIN ),

11) cnemoBarh mnpaBWiaM TIOJB30BAHUS XHMHUYECKOH TMOCYNO0M H 1abopaTOpPHBIM
o0opyIoBaHHEM, a TakKe IpaBWiIaM oOpallleHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLIUSAMHU TI0 BBIOJHEHHUIO JTa0OpPAaTOPHBIX XWMHYECKUX OIBITOB IO TMOJIYYCHUIO |
coOMpaHuIo ra3000pa3HbIX BEUIECTB (BOJOPOJA M KHUCIOPOAA), IPUTOTOBIEHHUIO PAaCTBOPOB C
ONPEAECIEHHON MacCOBOM JOJIEM PAacTBOPEHHOrO BEIIECTBA; IUIAHUPOBATH M IMPOBOIAUTH
XMMHUYECKHE SKCIIEPUMEHTBI IO PAclO3HABAaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOLIbIO
UH/INKATOPOB (JIaKMyC, (DeHOIPTATICHH, METUIOPAHXK U JP.).

9 KJIACC

1) packpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX MOHITHI: XUMUYECKUH IJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHHOH, MPOCTOE BELIECTBO, CIOXHOE BEUIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas pEeaKlMs, XUMHYEcKas CB3b,
TEIIOBOM 3P PEeKT peakifu, MOJb, MOJISPHBIA 00BEM, PACTBOP; AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
DIIEKTPOIUTUYECKAST MCCOIMALMS, PEaKIUd HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBecHe, OOpaTHMMble M HeoOpaTHUMble pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKHUCIUTENIb, BOCCTAHOBMUTEIb, OKUCIEHHME U BOCCTAHOBJEHHUE, aAJIOTPOIMS,
aM(pOTEepHOCTb, XUMUYECKasi CBs3b (KOBaJICHTHAs, MOHHAS, METAJUIMUECKasi), KpUCTAIITHYEeCKast
pelieTka, KOppO3us METaJUIOB, CIUIaBbl; CKOPOCTb XHUMHUYECKOW pPEaKIUH, MpereiabHO
nomyctumas konuentpanus (IT1K) Bemectsa;

2) WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX TOHATHH (cM. m. 1) u
MPUMEHSATH 3TU NOHATHUS IIPU ONKUCAHUU BEIIECTB U UX MIPEBPAICHUII;

3) WCHONB30BaTh XUMHUYECKYIO CHMBOJHUKY JUIS COCTaBJICHUS (OPMYJ BEIIECTB WU
YpPaBHEHUN XUMUYECKUX PEAKIUN;

4) omnpenenaTtb BaJEHTHOCTh M CTENEHb OKHUCIEHHS XUMHYECKHX DJJIEMEHTOB B
COCIMHEHUSAX pa3JIMYHOTO COCTaBa; MNPHUHAMJIEKHOCTh BEIIECTB K ONPEIEICHHOMY Kilaccy
COCAMHEHUH 1Mo GopMyiIaM; BUJ XUMHUYECKOW CBS3M (KOBAJICHTHAs, HOHHAS, METAJUINYECKas) B
HEOPraHMYECKUX COEIMHEHMSIX; 3aps] HOHAa MO XUMHMYecKod (opmyiie; xapakTep cpelbl B
BOJHBIX pAacTBOpaX HEOPraHMYECKUX COEAMHEHHUH, THUN KPUCTAUIMYECKOM  pelIeTKH
KOHKPETHOI'O BELIECTBA;

5) packpsiBath cmbic [lepuoaudeckoro 3akona /.M. MeHneneeBa u 1eMOHCTPUPOBATh
€ro MOHMUMAaHHUE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyto ¢opmy Ilepuonuueckoil cuctembl
XUMHYECKHMX 3JIEMEHTOB: pa3jnyaTh MOHATUA "TiiaBHas noarpymnmna (A-rpynmna)" u "moOouHas
noarpynna (b-rpynma)", manbie u OoJblIMe MEPUOMBI; COOTHOCUTH O0O3HAuU€HHsI, KOTOpbIE
UMEIOTCS B TMEPUOJNYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] A1pa, o0lee YUCIo 3IEKTPOHOB M paciipe/ielieHue ux
10 JIEKTPOHHBIM CJI0SIM); OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCOUHEHMH B IPEJENax MalblX MEPUOJIOB U INIABHBIX MOATPYNII C YYETOM CTPOEHUS HUX
aTOMOB;

6) KIaccUpUIMPOBATH XUMHUYECKHE DJIEMEHTBI; HEOPraHMYECKHE  BEIIEeCTBA;
XUMHUYECKHE peakuu (110 YUCITYy U COCTaBy y4aCTBYIOUIMX B PEAKIMH BELIECTB, 110 TEIJIOBOMY
3 eKTy, M0 U3MEHEHUIO CTENIEHEeH OKUCIIEHHUS] XUMUYECKHUX 3JIEMEHTOB);

7) xapakTepu3oBaTh (ONMUCHIBATh) OOIHME W CHEMUu(UUECKHe XUMHUYECKHE CBOWMCTBA
IIPOCTBIX Y CJIOXHBIX BEIIECTB, MOATBEPKAAS ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIN;

8) cocTaBisATh YpaBHEHUS OHJIEKTPOJUTHYECKOM TUCCOIMALMU KHUCIOT, IIEIo4Yed u
CoJiel; TIOJTHBIE U COKpAIEHHbIE YPaBHEHMsI peakluid MOHHOTO OOMEHa; YpaBHEHHS peaKlMid,
MOJATBEPXKJIAIOIIUX CYLIECTBOBAHUE T'€HETHMYECKOM CBA3M MEXIy BELIECTBAMHM PA3JIMYHBIX
KJIACCOB;



9) packpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMM MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX peaKLuii;

10) nporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI; BO3MOXXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JIMYHbIX YCIOBUSX;

11) BBIYHCIATH OTHOCHTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJI0 XMMHUYECKOT0 3JeMEHTa 1o (OopMyJie COSAUHEHHs; MAaCCOBYIO JIONIO BEIIECTBA
B PAacTBOPE; MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKOHN peaKIlnu;

12) cnemoBarTh mpaBWJIaM TIOJB30BAHUS XMMHUYECKOH TMOCYI0W W J1a0OpaTOpHBIM
o0opysoBaHHEM, a TakkKe TMpaBuiIaM oOOpalleHusi C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLIMSAMHU TI0 BBITOJHEHHUIO Ja0OpPAaTOPHBIX XMMHUYECKHUX OIBITOB MO MOJYYCHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YTJICKHUCIIOTO rasa);

13) npoBOIUTH peakiuu, MOATBEPKAAONINE KAYECTBEHHBI COCTAaB pPa3IuYHBIX
BEIIECTB: PAcClO3HABaTh OMBITHBIM IyTEM XJIOpUA-, OpOMUI-, MOAUI-, KapOoHat-, docdar-,
CHIIMKAT-, Cylb(ar-, THIPOKCUA-UOHBI, KaTHOHBI aMMOHHS W HMOHBl HM3YYCHHBIX METAJJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHMUYECKUX BEILECTB;

14) npuMEHATh OCHOBHBIE ONEPALIUU MBICIUTEIBHON EATEIbHOCTH - aHAJIU3 U CUHTES,
CcpaBHEHHE, 00001IeHNe, CUCTEeMAaTU3alluI0, BBIABICHUE MTPUUMHHO-CIEICTBEHHBIX CBSI3EH - AJis
U3YYEHHUsI CBOMCTB BEIIECTB U XMMHUECKUX PEAKIIM; €CTECTBEHHO-HAay4HbIE METO/1bl TIO3HAHMUS -
HaOII0/IeHUE, U3MEPEHUE, MOJCIIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBO 4yacosB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM (pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThI padoThI
Pasnen 1. [lepBoHayaibHble XUMUYECKHE OHATHSA
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 2 bubnuoreka [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
19 BemectBa 1 xumnueckue 15 1 bu6nmoreka LIOK
' peakuuu https://m.edso00.ru/7f41837c
Htoro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
51 Boznyx. Kucnopoa. Ilonstue 5 bubmuoreka [JOK
' 00 okcugax https://m.eds00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubmuoreka [JOK
2.2 8 1
7 COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK
' OCHOBaHUSX https://m.edso0o.ru/7f41837c
OCHOBHBIE KJIaCChl but6mmorekxa [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro o paznueny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB /I. U. MengeneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN



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

Ileproanueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnunorexa LIOK

3.1 7
XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKasA CBI3b.
3.2 OKHUCIATEILHO 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (upp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThbI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEHUE U yriy0OneHue 3HaHUM 5 1 Bu6muotexa [JOK
' OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Uroro no pazaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapakTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka HOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmorexa LOK
' PyTHSL. &P https://m.edso00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.3 aneMeHTOB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa [JOK
' PyTaL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepucTUKa XUMUIECKUX
24 anemeHToB [VA-rpynmel. Yriepona u 8 1 2 bubmmorexa [JOK
' ) PYIHHB: pot https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS



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

Hroro mo pazneny 25
Pa3gen 3. MeTaJJILI M BX COeTUHEHU ST
. bu6nmoreka [IOK
31 Obuwpte CROACTEA METaIIOB 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 B 16
aXHEHNIINe METAJUIBL U UX COSTUHEHUS httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BemectBa 1 MaTepuansl B JKU3HU 4eJIOBEKA 3 bubnnorexa [IOK
' m P https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero u3yyeHusi = oOpasoBaTelibHbIE
padoThbI padoThI
pecypchl

1 IIpeamer xumuu. Ponb Xumuu B KU3HH 1 bubnuoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTO/IaX MO3HAHUS B XUMUU 1 bubmmorexa [TOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThI B 1a00paTOpUN U TPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Il’ja3 eJeHue cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [OK

a N bHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKYU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL 1 MOJICIYIIH https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKHUE AIIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u Cl0KHBIEC BEIIECTBA 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubnmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
umriecKas (popuysia. Banentocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
1 OTtHocuTeNbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOT0 bubmuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmorexa [IOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U yciioBUs IPOTEKAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnnoreka [JOK
XUMHYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPaBHEHUSM XUMUYECKUX bubmmorexa [OK
H N P https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanmsi XuMuueckux peakimia
18 (coenmHEHMUSI, PA3IOKCHHS bubmmorexa LHOK
> P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnMKIoneauct. O600IIeHNE 1 bubmmorexa [JOK
t AHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padota Nel mo Teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocras bubnnorexa [JOK

Bo3ayxa. Kucinopoa — snemMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS bubmorexa HOK
poAa (peartt . https://m.edso0.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI ToTy4YeHUsT KUCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
PaTOpHIL 1 TIp ‘ https://m edso0.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3 PexT XuMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHYECKOM YPAaBHEHHH, SK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TornuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHHE BO3/yXa, CIOCOOBI €T bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydenune u coOMpaHue KUCIOPOIa bubmmorexa LOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEeHHE €ro CBOMCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BelecTBO. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4ddo
28 du3nYecKre 1 XMMUYECKUEe CBOMCTRA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edso0.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edso0.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o Teme
P P bu6mmoreka [IOK
31 «Ilomyuenue u cobupanue BoJ10poJa,

HU3YYCHUC CTO CBOICTB)

https://m.edsoo.ru/ff0d4f42
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ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHEHMIO PEAKI[MM HA OCHOBE 3aKOHA bubmmorexa [TOK
ybag PEAKIUIL 1 https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusnvecKknue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [Tonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie
37 u HIGI:HaCBI peHHHI; aCTBOPBI MH:ICCOBEUI bubmmorexa [JOK
B P PEL https://m.edsoo.ru/ff0d5b40
JI0JISL BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroTtoBiieHHE PACTBOPOB C bubnunorexa [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KaccupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa [OK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosyyeHne u XUMHYECKUE CBOWCTBA bubmumorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue u XuMHYECKHUE CBOMCTBA bubnunoreka [HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéBII) o ‘l)eHI/ISI XI/IMI/I‘IZ(I;)KI/IG bubmmorexa [JOK
N y ’ https://m.edsoo.ru/00ad9474
CBONCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edso0o.ru/00ad9b7c
COCTUHEHUN
48 I'enernueckas cBsI3b MEKy KJIacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 OO0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN
- i https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACChI HECOPTAHUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIe MOMBITKY KIIACCH(PUKAITUN
51 XUMHUYECKUX dJIeMeHTOB. [IoHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMCHTOB
[Iepuonnueckuii 3aK0H U
bubmuorexa [JOK
52 [Teproandeckasi cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bubmuorexa [JOK
53 Ileprozpl, rpynmsl, MOATPYIIIBI 1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonuyeckoro 3aKoHa Jist
pa3BUTHS HayKu U ipakTuku. /. 1. bubnmnoreka [JOK
57 N
MenpeneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnunoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 nu
OFHA XHMITHECKAT CBISh https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHast XUMHYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast bubnuoteka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TCHCHDb ofHcTermLt https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIH bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTponbHas padota Ne4 mo Teme bubmmoreka [JOK
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«Ctpoenne atoMa. XMUMUYECKasl CBS3bY

https://m.edsoo.ru/00adh486

66 PesepBHelil ypok. O6o00IeHHE 1 1 bubnnoreka [HOK
cUucTeMaTu3auuvs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O600mienue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
68 PesepBHelil ypok. O600IeHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bceero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThbI
pecypcsbl
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 crucTemMa XUuMU4YecKkux 3iemeHToB /1. U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [IOK
p p https://m.edsoo.ru/00adb6b6
MIEPHOIOB
3 Knaccugukanus 1 HoMeHKIaTypa 1 bubnmnorexka [HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XMMUYECKOU CBA3U U TUIIBI 1 bubmuoteka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme
5 «IToBTOpeHue n yrioyoieHrue 3SHaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
5 Knaccudukanus XuMu4eckux peakiuui no 1 bubmmoreka [JOK
pa3IMYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakiuu. [ToHsITHE O TOMOT€HHEIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[TonsiTe 0 XUMUYECKOM PaBHOBECHUHU.
8 DaxTopsl, BAUAIOIME HA CKOPOCTH 1 bubnnorexa LOK
Pl . p https://m.edso0.ru/00adc28c
XUMHUYECKON PEeaKIMK U TIOJI0KEHUE
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XUMHUYCCKOI'0 paBHOBECHUA

9 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC bubmuorexa [JOK
peaKuuu https://m.edsoo.ru/00adcade

10 Teopust 3EKTPOTUTUYECKON AUCCOIUALINH. bubnmnoreka HOK
CunpHbI€ U cllabble IEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHUS PEAKIAI bubnnorexa LIOK

yp peaxi https://m.edsoo.ru/00add448
XuMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MIPEACTABICHUNA 00 bubnnorexa LIOK
. pea https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
XHUMHUECKHE CBOMCTBA COJICH B CBETE
13 MpEeNCTaBIEHUH 00 DIIEKTPOTUTHIECKOMN bubmmorexa HOK
pea p https://m.edsoo.ru/00add8b2
JUCCOIHAIIN
14 IToHsTHE O THIPOIIN3E COTCH bubmmorexa HOK
AP https://m.edsoo.ru/00add9d4
bu6nuoreka [IOK
15 O000111eHNEe U cUCTEMATH3AIlNs 3HAHUH
m & https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmmoreka [JOK
DKCIEPUMEHTAIBHBIX 3324 https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme

17 «DIEKTPOJIMTHYECKAS TUCCOIIHAIIUS bubmorexa HOK

p g HHATHA. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEeaKIuy B PACTBOPAX»

18 OO0mras XxapakTepucTHKa rajJoreHOB. bubnuotexa [JOK
XUMHYECKUE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposogopona. ConsHas KUCIIOTa,

P P . bubmuorexa [{OK

19 XUMUYECKHE CBOWCTBA, MOJTyUYEHHUE,

MPUMEHEHNE

https://m.edsoo.ru/00ade104
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[TpakTuueckas padota Ne 2 o Teme

bu6nuoreka [IOK

20 «[TonyuyeHue cosTHON KUCIOTHI, U3YUECHUE
. yv 4 https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brrancnenus o ypaBHEHUSIM XUMHYECKUX
21 €aKILUH, eclIi OJIMH U3 PEareHTOB JaH B bubmmorera LIOK
P ’ P https://m.edsoo.ru/00ade488
H30BITKE
29 OO0m1as xapakTepucTrka 3JeMeHToB VIA- bubnmnoreka [HOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIU(UKALIMY CEPBHI.
23 Haxomi[eHHe cephl Hq:aé coeanﬂeinﬁ B bubnnorexa LIOK
P ’ https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA Cephl
24 CepoBoaopoi, cTpoeHue, Gpu3ndeckue u bubmuotexa [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorera LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
MIPOMBIIIJIEHHOTO CII0C00a MOJIy4YeHUs
26 CEPHOM KUCITOTHI. XUMUYIECKOE bubmorexa [TOK
p ’ B https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COCTMHEHUSIMU CEPBI
97 Brraucienne MaccoBOU JTI0JIH BEIXOJA but6mmoreka [IOK
MIPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3JeMeHTOB V A-
28 rpynmsl. A30T, paclipOCTPaHEHHE B bubnmoreka [JOK

npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMI/IaK, €ro (bnmqecm/le U XUMHYECKHUEC

bu6nuoreka [IOK

29
CBOICTBA, MTOJIYYECHUE U TPUMEHEHHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme

30 «ITonyuenre aMMHaKa, U3y4eHUE ero bubmorexa [IOK

_ y - 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KuCI0Ta, e€ (PU3NIeCKue U bubnmnoreka HOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonb30BaHMe HUTPATOB U COJIEH

39 aMMOHHUS B KQY€CTBE MUHEPATbHBIX bubnmnoreka [JOK
yao0peHnii. XuMHUYECKOE 3arpsi3sHCHHE https://m.edso00.ru/00adf518
OKpPY’KAIOIIEH Cpebl COEUHEHUSIMH a30Ta
®docdop. Oxena pochopa (V) u

33 (pocg)o pHa;I KI/ICHJI((I))Ta (1)(1)11/:1)31/1(1163:1<He u bubmorexa HOK

P . https://m.edso00.ru/00adf68a
XUMHYECKHE CBONCTBA, MOJyYECHHE
Hcnons3oBanue ¢pocdaToB B KaUECTBE
34 MUHEPATBHBIX (I())G (EHI/IP'I 3arpsi3HeHHE bubmorexa HOK
p . yAODP - arp https://m.edso0o.ru/00adfc20
npupoaHoii cpenbl hocharamu

35 Yraepona, pacipocTpaHEHHE B IPUPOJIE, bubnuotexa [JOK
buznyeckue 1 XuMHUYECKHe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yrieposaa, ux Gpu3ndeckue u

36 XHMHYECKHE CBOMCTBA. DKOJIIOTHICCKHUE bubmuorexa [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepona (IV)

bu6nuorexa LIOK
37 VYronbHast KUCI0Ta U €€ Coln

https://m.edso0.ru/00ae006¢
38 [TpakTrueckast pabota Ne 4 o Teme bubnmoreka [JOK

"[Tomy4yeHue yriieKucioro rasa.

https://m.edso0.ru/00ae027e



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KauecTBennas peakius Ha KapOOHAT-HOH"

[TepBoHauanbHBIE MOHATHS 00

bubmuorexa [JOK
39 OpPTaHMYECKUX BEIIECTBAX KaK O 1
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YyIiiepoaa
. bubnuorexa [JOK
40 Kpemnuii u ero coenunenus 1
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuotexa [HOK
«Baxueie HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHUS
KonTpoabHnas padora Ne3 no teme Bu6 110K

. nonMoTeKa
42 «BakHelme HeMeTauIbl U UX
https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepucTUKa XUMUYECKIX

43 3JIEMEHTOB — METaJIJIOB. MeTaimnueckas bubmmorexa [JOK
CBSI3b M METAJUIMYECKAs KPUCTAIUTNYECKAs https://m.edsoo.ru/00ae103e
peméTrka. Pu3nUecKue CBOMCTBA METAILIOB
XUMHUYECKUE CBONCTBA METAJIIIOB. Eu6 OK

. . nonMoTeKa
44 DNEKTPOXUMHUYECKHUHA PsiI HAMTPsHKEHUN 1
https://m.edso0.ru/00ae1156
METaJIIOB
O6111e cnocoObl MOTYyYSHHsI METALIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bubmmoreka [JOK
XUMHYECKHUX PEAKLMi, €CIIU OJUH U3 https://m.edsoo0.ru/00ael1156
peareHTOB COJIEPIKHUT MPUMECH

bubnuorexa [JOK

46 [TonsiTHE O KOPPO3UH METAIIIOB 1

https://m.edso0.ru/00ae1278

47 [IlenoyHble METATIIBI bubmuorexa [JOK



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

https://m.edsoo.ru/00ael14b2

48 OKCHUIBI ¥ TUAPOKCUIBI HATPHS U KAJIHS bubmorexa [JOK
A AP A P https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMETBHBIE METAITBI — KAJbLHUN 1 bubnmnoreka HOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiimre coeTMHESHUS KaTbIMs bubmorexa [JOK
A H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
59 JKEcTKOCTh BOMABI U CIIOCOOKI €€ bubnnoreka IIOK
YCTPaHEHUS https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "YKECTKOCTH BOABI U METO/IBI €€ bubmorexa [IOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nuoreka [IOK
54 A i
JTOMHHHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBONCTBA OKCHIA U bubmuoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nuorexa [IOK
56 K
eleso https://m.edso0.ru/00ae1d86
57 Oxcunel, TuapoKkcuabl u conu xenesa (I1) u bubmmorexa [JOK
xenesa (I1) https://m.edso00.ru/00ae35e6
58 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH
[TpakTrueckast paborta Ne 7. Pemenue
59 SKCIIEpUMEHTAIBHBIX 3314 110 TEME bubmorexa HOK
P . A https://m.edsoo.ru/00ae3de8
«BakHeHnme MeTalIbl ¥ UX COCIMHCHH
60 Bolunicnenus o ypaBHEHUSIM XUMHUYECKUX bubmuoteka [JOK

peakIuii, eclii OJIMH U3 PEarcHTOB JaH B

https://m.edso0.ru/00ael750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

U30BITKE UITU COJEPIKUT MPUMECH.
Brruncnenus MaccoBOit 10J1M BbIX0/1a
MPOIYKTa peaKuu

61 O06001IeHre U CUCTEMaTU3aIUs 3HAHUI 1
62 KonTponbnas paborta Ne4 o teme 1
«BakHelIme MeTajuIbl U UX COCIUHEHUS))
63 BemectBa 1 maTepuainbl B IOBCEHEBHOM 1 bubnnoreka IIOK
JKM3HHU 4eJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOUIEH 1 bubnuotexa [HOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B penieHnH 3K0JI0rHUeCKUX 1 bubmuoreka [JOK
npo0em https://m.eds00.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubmuoreka [JOK
CHCTeMaTHU3alus 3HaHUN https://m.edso0.ru/00ae0d0a
67 PesepsHblit ypok. O0o0uieHue u 1 bubnmnorexka HOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O0o0uieHue u 1 bu6mmoreka [JOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. Xumus, 7 knmace yueOnuk, I'abpuensn O.C., OctpoymoB W.I'., Cmagxos C.A.,
[Ipocsemenue 2023;

2. Xwumwms, 8 xmacce ydueOnuk, I'abpuensa O.C., OctpoymoB W.I'., CnankoB C.A.,
[Ipocsemenue 2023;

3. Xwumms, 9 xmace yueOnuk, I'abpuensa O.C., OctpoymoB W.I'., CnankoB C.A.,
[Ipocsemenue 2023;

METOANYECKHUE MATEPHUAJIBI JIUISI YUUTEJIA

1. Xumus 8-9 knaccel. bazoBblil ypoBeHb. MeToanueckne peKOMEHIaluu K
yueonukam, ["abpuensa O.C., Octpoymon N.I'., Cnagkos C.A.

2. Meroanueckoe nocodue k yueonuky O. C. ['abpuensna «Xumusi». 8 kiacce, O. C.
["abpuensy.

3. https://edsoo.ru/mr-himiya/

4.

IHUD®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HHTEPHET

bu6mmoreka [IOK

https://resh.edu.ru/subject/29/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHMUE
1. uHdoOpManMOHHO-HATIIAJHbIE MaTepUabl: IUIAKAThl; KAPTOUKY; yueOHas U

CIpaBOYHasl JUTEPaTypa; HArJIsIHbIEe TOCOOMS; pa3AaTOuHble MaTepUaIbl
CTOJI 1a0OPaTOPHBIN JeMOHCTPAIMOHHBIHN — 1 1mT.

CTyJ nejarora 1 mr.

napTa yueHudeckas — 4 mr.

CTYJ YYEHUUECKUN — & IIIT.

mkad a7 XpaHeHus y4eOHBIX TocoOui — 1 mmiT.

JI0OCKa MarHUTHO-MapKepHas — 1 miT.

Becbl aneKTpoHHBIE 6 HIT.

©ooN RN

CniuproBka nabopaTopHast — 2 IIT.

=
o

. bans koMOnMHMpOoBaHHas nabopaTopHas, yueHHuYeckas — 1 mirT.
. Mukpockorn — 4 mir.
. HaGop nocy sl aist peakTuBOB — 11IT.

el el
w N

. HaGop mocy bl 1 mpuHaAIEKHOCTEH 7151 paOOTHI ¢ MaJIbIMH KOJIMYECTBAMH
BemiecTs — 1 mmIT.

14. KoMIIeKT KoJ0 IeMOHCTPAIMOHHBIX — 4 TIIT.

15. ITunner 1 mr.

16. ITpobupka — 8 mir.

17. ®unpTpoBasibHas Oymara/GuiabTpel OyMakHbIe

18. KoMIIJIEeKT 3 TUKETOK.


https://edsoo.ru/mr-himiya/
https://resh.edu.ru/subject/29/

