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MHNOACHUTEJIBHAS 3AITMCKA

IlporpaMma 1o XMMHM Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHHs COCTaBJIE€HA HAa OCHOBE TPEOOBAHMH K pe3ylibTaTaM OCBOCHHS OCHOBHON
00pa3oBaTeNIbHOM TPOrpaMMbl OCHOBHOrO obmiero obpasoBanus, mpenctaBiaeHHbXx B ®T'OC OO0, a Takke Ha ocHOBE (enepanbHOi paboueil mporpamMmel
BOCITUTAHUS M C Y4ETOM KOHICHIIMH NPEeNnoJaBaHus yueOHoro npeamera « XuMus» B 00pazoBaTenbHbIX opranusanusax Poccuiickoit ®enepaunn.

IIporpamMma no xuMmuu AaéT MpeICTaBICHUE O LENAX, OOmel cTpaTernu oOy4eHHs, BOCIHMTAHMSI U PA3BUTHS OOYYAIOIIMXCS CPEICTBAMU y4eOHOTO
IpeaMeTa, YCTaHABIMBAeT 00s3aTeNbHOE IPeIMETHOE CoAepiKaHue, MpeNyCMaTpUBaeT paclpefeliecHHe ero Mo KiaccaM M CTPYKTYPHPOBAaHHE IO pasfelaM U
TeMaM HPOTPaMMBI [0 XMMHH, OIpeJeIsseT KONUYSCTBEHHbIE U KaueCTBEHHBIC XapaKTePHCTUKH COJCPIKAHHS, PEKOMEHIYEMYIO IIOCIIeJOBATENbHOCTD H3YUCHUS
XUMHU C y49€TOM MEXKNPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBs3€H, JIOTHKH y4eOHOTrO Ipolecca, BO3PACTHBIX OCOOGHHOCTEH OOydarommXcs, ONpEnenseT
BO3MOXHOCTH TpEAMeTa JUlsl peau3alliid TpeOOBaHMH K pe3ynbTaTaM OCBOCHHMs OCHOBHOI 00Opa3oBaTeNbHOIl NpOrpaMMbl Ha YpOBHE OCHOBHOTIO OOIIEro
obpa3oBaHusi, a Takke TpeOOBaHMII K pe3yinbraraM OOydYCHHsS XHMHH Ha YPOBHE LeJeil M3ydeHHs NpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOU
JIeATENbHOCTH 00y4aIOLIerocs 0 OCBOCHHIO YUeOHOTO COAEPIKAHHS.

3HaHUe XHMHU CIIY)KUT OCHOBOH I ()OPMHPOBAHHS MHPOBO33PEHHUS 00yJaIONEerocs, ero MpeJCcTaBlIeHui 0 MaTepHAIbHOM €AHHCTBE MHPA, BAXHYIO
posb UrparoT GopMHpyeMble XUMHUEH MPEeACTaBICHHs O B3aHMOIPEBPANICHUSIX JHEPIHH U 00 DBOJIONUH BEIIECTB B IPHPOJE, O IMyTAX PEIIeHHs II0OATbHBIX
Ipo6JIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI, SHEPreTUUECKOH, TUIIEBOH 1 3KOJIOTMYECKOi 6€30MacHOCTH, MPOo6IIEM 3/1paBOOXPaHEHHMSL.

VI3ydeHue XUMHN:

CMOCOOCTBYET pealn3aluy BO3MOXKHOCTEIT JUIst CaMOpa3BUTHS U (JOPMUPOBAHUS KyJIbTYpPbI JMYHOCTH, €€ 001Ieil ¥ QyHKIMOHAIBHONW rPaMOTHOCTH;

BHOCUT BKJIaj B ()OPMUPOBAHHE MBIIIIECHUS H TBOPUECKHX CHOCOOHOCTEH 0OydaloIIMXCs, HABBIKOB UX CAMOCTOSTENbHOH yueOHOH NeATelnbHOCTH,
9KCHEPUMEHTAIBHBIX U UCCIIEOBATEIbCKUX YMEHHUIT, HEOOXOIUMBIX KaK B IOBCEAHEBHOM JKH3HH, TaK U B IPO(eCCHOHANPHON eATeIbHOCTH;

3HAKOMHUT CO CHeNU(UKOM HAaydHOrO MBIIUICHHS, 3aKIaJbIBA€T OCHOBHI LENOCTHOIO B3IIJa HAa EIMHCTBO IPHPOABI U UENIOBEKa, SBILIETCS
OTBETCTBEHHBIM 3TaroM B ()OPMHUPOBAHNH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00yUaroIIuMXcs;

crocobcTByeT (HOPMUPOBAHMIO LEHHOCTHOTO OTHONICHHS K €CTECTBEHHO-HAy4YHBIM 3HAHMSM, K HPHPOZE, K UEIOBEKy, BHOCHT CBOWH BKIaJ B
9KOJIOTUYECKOE 00pa30BaHUE 00YIAIOIIUXCSL.

JlaHHbIe HampaBlieHHs B OOYYCHMH XHMHH OOECIEYHBAIOTCS CHECLM(UKOH ComepskaHms y4eOHOro mpeaMera, KOTOPBIH SBIISETCS IeIarornuecKu
alalTHPOBAHHBIM OTPa)KCHHEM 0a30BOI HAyKU XMMUH Ha ONpeAeIEHHOM dTaIle e€ pa3sBHTHI.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIETo 0Opa30BaHUS OPUEHTHPOBAH Ha OCBOCHHE OOYYAIOIIMMHCS CHCTEMbI IEPBOHAYATIBHBIX IOHATHH XUMUH,
OCHOB HEOPIaHHYECKOH XMMHH U HEKOTOPBIX OTIENbHBIX 3HAUMMBIX ITOHATHH OPraHMYeCKOH XUMHH.

CTpyKTypa colep:KaHHs MPOTPaMMBbI 10 XMMHH cOpPMHpOBAaHA Ha OCHOBE CHCTEMHOTO Tozaxona K e€ m3ydenmro. CozjepikaHME CKIAJbIBAacTCs U3
CHCTEMbl HMOHATHH O XMMHMYECKOM 3JIEMEHTE M BELIECTBE M CHUCTEMBI NOHATHH O XHUMHYecKoil peakuuu. OOe 3TH CHCTEMBI CTPYKTYPHO OPraHH30BaHbI IO
MPUHIIMITY HOCIeA0BaTeIbHOI0 Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX IIPEICTABICHUH Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO Y4€HUsI KaK OCHOBBI BCETO €CTE€CTBO3HAHUS;

— Iepuonuaeckoro 3axona JI. 1. MenzneneeBa kak OCHOBHOT'O 3aKOHA XHMHUH;

— y4YEHHs O CTPOCHHH aTOMa M XMMHYECKOH CBSI3H;

— IPEJICTaBIIEHHI 00 NEKTPOINTUYECKON ANCCOIUAIIMHN BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHHS PACCMATPUBAIOTCS Ha OCHOBE SMIMPHYECKH TMOJIYYCHHBIX H OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS ITOCICIOBATEIBHO OT OXHOTO
YPOBHS K IPYroMy, BBIIOJHSS (QYHKIHU OOBACHEHHS M HMPOTHO3HMPOBAHMS CBOICTB, CTPOGHHS H BO3MOXKHOCTEH MPAKTHYECKOTO NPUMEHEHMS M IOIy4YeHHs
H3y4aeMbIX BEIECTB.

OcBoeHue IPOrpaMMbl II0 XUMHUH CIIOCOOCTBYET (YOPMHPOBAHUIO HPEACTABICHUS O XMMHYECKON COCTaBIIONICH HayJHOU KapTHHBI MHpa B JIOTHKE €&
CHCTEMHOI IIPUPOABI, IIEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAHHUIO U METOJaM IO3HAHUs B HayKe. M3ydeHHe XUMUM IPOMCXOIUT C IPHUBJICUYCHUEM 3HAHUH U3
paHee N3yYeHHBIX y4eOHBIX npeaMeToB: «Okpyxaromuii Mupy, «bnonorus. 5—7 knaccen u «Pusnka. 7 KiIacey.

Ilpy M3ydeHUM XUMHHU TIPOUCXOAUT (HOPMHPOBAHHME 3HAHMH OCHOB XMMHYECKOW HAayKH KakK OOJNACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYCCKON
JIeATENbHOCTH 4YeI0oBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyJBTYphl 3ajaua y4eOHOro mpeaMeTa COCTOMT B (POPMUPOBAHHU CHCTEMbl XHMHYECKHX
3HAHUH — Ba)kKHeHImuX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKHX IOJIOXKEHUH, AOCTYMHBIX 0OOOIMIEHUH MHPOBO33PEHUECKOrO XapaKTepa, A3blka HAYKH, B
MPHOOIIEHNN K HAyYHBIM METOJaM IO3HAHHS IPH H3YYCHHU BEIIECTB U XHMHUYECKHX Peakuui, B (OPMHPOBAHHH U PA3BUTHH MO3HABATENbHBIX YMEHHH M HX
NPUMEHEHNH B y4eOHO-NO3HABATETbHOH M Yy4eOHO-HCCIIEIOBATENbCKON JESATENbHOCTH, OCBOGHHMM NpaBHI 0E30IIacHOTO OOpamleHHs C BEIIECTBAMH B
TIOBCETHEBHOM JKH3HH.

I1pn n3yyeHn XMMUM Ha YPOBHE OCHOBHOTO 00I1ero 00pa30oBaHMs BaKHOE 3HAYEHUE TPHOOPEIIH TaKUe LEJH, KakK:

— (opMHpPOBAHME MHTEIUICKTYalIbHO PA3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpPa30BaHHIO, COTPYIHHYECTBY, CAMOCTOSTEIBHOMY NPHUHSTHIO PEILICHHI,
CIOCOOHOI aanTUPOBATHCA K OBICTPO MEHSIOIMMCS YCIOBUSIM JKH3HH;

— HaMpaBIEHHOCTb 00yYeHUs Ha CHCTEMaTHIECKOe IPHOOIIeHHEe 00yJalOMIXCcsl K CAMOCTOSTEILHON IT03HABATENBHO NesSTeIbHOCTH, HAyYHBIM METOJaM
MIO3HAHHUS, (POPMUPYIONIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUM;

— obecrieyeHne yCJIOBHH, CHOCOOCTBYIOIIMX NPHOOPETCHNIO OOYHArOIIMMHUCS OIBITA Pa3sHOOOPA3HOH HEATENBHOCTH, MO3HAHMA M CAaMOIO3HAHM,
KJTIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIINH), HIMEIOIINX YHHBEPCAILHOE 3HAYCHHE IS Pa3IMYHbIX BUJIOB JESATEIBLHOCTH;

— ¢opmupoBanre obmiei (yHKIHOHANBHONH M €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSACHATh M OLICHMBATh SIBJICHUS
OKPY>KaIOIEro MUPA, UCTIONb3Ys 3HAHUS U OIIBIT, IOTyYCHHbIC IIPH U3YUYCHUH XHMHHU, IPIMEHSTh UX TIPU PELICHUH IPoOIeM B OBCEAHEBHOM JKU3HU U TPYIOBOH
JIeATENbHOCTH;

— ¢opmupoBaHHE y OOYYalOIIUXCS TyMaHHCTHYECKUX OTHOLICHM], MOHMMAHMS IEHHOCTM XUMUYECKUX 3HAHHMI I BEIPAOOTKH ODKOJOTMYECKU
11e71€CO00Pa3HOTO MOBEICHHS B OBITY M TPYJIOBOH JEATEIBHOCTH B LIEIIAX COXPAHEHHUS CBOETO 30POBbs M OKPYIKAOIIEH IPUPOTHON CPEIBI;

— pa3BHTHE MOTHBALMM K OOY4YEHHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIFO M CAMOBOCIMTaHHIO HA OCHOBE YCBOCHHMS OOIIEHYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOODY NPO(UIIS ¥ HANIPABICHHOCTH JaIbHEHIIIEro 00yueHuMsL.

OO1iee 4nCo YacoB, OTBEAEHHBIX IS M3YYEHHsI XMMHU Ha YPOBHE OCHOBHOrO 00I11ero oOpasoBanus, cocraisier 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeZIen), B 9 kiacce — 68 4acoB (2 4yaca B HEZIEIIO).

COJIEP)KAHUE OBYYEHUSA

8 KJIACC

IlepBoHayaJbHble XHMHYECKHE NOHATHS

Ipeamer xumun. Ponbp XUMuM B )KU3HH YesioBeKa. XUMHUsS B cucteMe HayK. Tena u BemectBa. Ou3nyeckre CBOWCTBA BEIECTB. ArperaTHOe COCTOSIHUE
BemecTB. [lorsATHE 0 METOAX MO3HAHUA B XUMHUH. YHCTEIe BemecTBa U cMecu. CIIocoObI pa3aeneHus CMece.

ATOMBI U MOJICKYJIBI. XUMUYECKHE 21eMeHThl. CHMBOJIBI XUMHUYECKHX 3IeMeHTOB. [IpocThie 1 CII0JKHBIE BEIeCTBA. ATOMHO-MOJIEKYIISIPHOE yUEHHE.

Xumudeckast (Gpopmyia. BaneHTHOCTb aTOMOB XMMHYECKHX OJJIEMEHTOB. 3aKOH IIOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAash aTOMHas Macca.
OtHocuTenpHas MOJIEKyIspHas Macca. MaccoBast 107151 XUMHYECKOTrO 3JIEMEHTA B COEJMHEHHH.



KomnuectBo BemectBa. Mous. MomsipHast Macca. B3auMocBsi3b KoHMYecTBa, MacChl M YHC/IA CTPYKTYPHBIX €AUHUI BemiecTBa. Pacuérel mo dopmymam
XUMHYECKUX COCTHHEHHIL.

Oduspyeckue M XUMHUYECKHE sBIEHMS. XHMMUUYECKas peakuus M e MNpH3HAKW. 3aKOH COXPaHEHHMS MAacChl BEIECTB. XHMHYECKME YpPaBHEHHS.
Kraccudukarms XMMUYeCKUX peakuuii (COeAnHEHNUs, Pa3IoKeH s, 3aMeIeHHs], 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCY[IOH, NMpaBHIaMU PabOTH B Ja0OpaTOpHU U MpHEMaMH OoOpalIeHHs ¢ Ja00paTOPHBIM 00OPYIOBaHHEM, H3ydeHHE H
omucanue (PU3MIECKUX CBOICTB 00pa3IlOB HEOPraHUUECKHX BEIIECTB, HaOMIONeHHe (HH3NUCCKUX (TUIaBICHHE BOCKA, TasHUE JIbJd, PACTHPAHHUE caxapa B CTYIIKe,
KUIIEHHE U KOHACHCALMS BOJBI) M XUMHUYCSCKUX (TOPEHHE CBEYH, IPOKAIMBAHIE MEIHOH IIPOBOJIOKH, B3aNMOCIHCTBIE MeNa ¢ KHCIIOTOH) SBJICHUH, HAaOII0JeHHE U
OMKCaHUE NMPU3HAKOB NPOTEKAHHs XMMHYECKUX peakiuui (pasliokeHHe caxapa, B3aMMOJCHCTBHE CEPHOI KHCIOTHI C XJIOPHAOM Oapusi, pas3ioKeHHe T'HIpOKCHIA
meau (II) npu HarpeBanuu, B3auMoaeiicTBre Xxene3a ¢ pactBopoM conu Meau (1), u3ydenne ciocoboB pa3aesneHus cMeceil: ¢ MOMOLIBI0 MarHuTa, GUIbTPOBAHUE,
BBIIAPUBAHKE, AUCTHUIANMSA, XpoMmarorpadus, IPOBEAEHUE OYUCTKH IIOBADEHHOH COIM, HAOIIOJEHHE U ONHCAaHHE pe3yIbTaTOB IIPOBEICHHUs OIbITA,
MILTIOCTPHPYIOIIETO 3aKOH COXPAaHEHUS MACChI, CO3IaHUe MOJENei MOJIeKyI (IIapOCTePIKHEBBIX).

Baskneiilue npeacTaBUTe M HEOPraHMYECKHX BeLECTB

Bo3ayx — cmech ra3oB. CocraB Bo3ayxa. Kuciopon — aieMeHT U IpocToe BemecTBo. HaxoxaeHne KuCiopoaa B MpUpose, Gpu3ndeckue H XMMHIECKHe
cBoiicTBa (peakiuu ropenus). Oxcusl. [IpumeHenne kucnopoaa. CrocoObl MoMydYeHns] KUCIOpoa B 1a00paTOpHu M IPOMBIILICHHOCTH. KpyroBopor kucinopozaa
B npupoze. O30H — aJUIOTPOIHAs MOJU(BUKALMSA KHCIOPOIa.

TemnoBoii ekt XUMHUIECKOH pPeakuu, TePMOXHUMHIECKUE YPAaBHEHHUS, 9K30- U SHAOTEPMHYECKHE peakuuu. TOIUIHBO: yroib U MeTaH. 3arps3HeHHe
BO3/yXa, YCHUICHHE MIAPHUKOBOTO d(deKTa, pa3pymieHre 030HOBOTO CIIOSL.

Boznopox — aneMeHT u mpoctoe BemecTBo. Haxosknenue Bogopoaa B npupose, Gusndeckrue 1 XUMUUECKIE CBOHCTBA, IPHMEHEHHE, CIIOCOOBI ITOTyYCHHS.
Kucnors! u conu.

MousipHBIit 00bEM ra3oB. PacuéTsl 0 XMMUYECKUM YPaBHEHUSIM.

®dusnyeckre cBoicTBa Bojabl. Bonma kak pactBoputenb. PacTBopbl. HachlllleHHbIE M HEHACBIIIEHHbIE pacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10714 BellecTBa B pacTBOpe. XUMUUECKHE cBoHcTBa BoAbl. OcHOBaHMS. Posib pacTBOPOB B IPHPOJIE U B SKH3HH desloBeka. KpyroBopoT Bozibl B IPHPOJIE.
3arps3HeHne IPHPOJHBIX BoA. OXpaHa H OYHCTKA IPUPOIHBIX BOJ.

Knaccuduxanus Heopranmdeckux coeaunenmil. Oxcunsl. Knaccumduxamms okcuaos: coneoOpasyiomme (OCHOBHBIC, KHCIOTHEIE, aM(OTEepHBIE) U
HeconeoOpasyronme. Homenknarypa okcuos. du3ndeckie 1 XUMHIECKHE CBOWCTBA OKCHIOB. [TorydeHne OKCHIOB.

OcHoBanus. Knaccndukanys ocHoBaHMIl: MIENOYM M HepacTBOpHMbIe ocHoBaHMs. HomeHkiaTypa ocHoBaHMi. PH3NUecKHe U XMMHYECKHE CBOWCTBA
ocHoBaHui. [TosryyeHne oCHOBaHUM.

Kucnorsl. Knaceudukarums kucnor. Homenknarypa kucnot. @u3znueckue 1 XMMUYECKHE CBOWCTBA KUCIOT. Ps akruBHOcTH MetayuioB H. H. Bekeroga.
ITomyuenue kucnor.

Comu. Homenknatypa coneif. du3nueckue u XUMHUeCKUe CBOUCTBa comneil. [lomydenue comneid.

I'eneTnueckast CB3b MEXY KIacCaMi HEOPIaHHIECKUX COSIUMHCHHH.

Xumuueckuit sxcnepumenm:

KayeCTBEHHOE OIPE/IeICHUE COAEPIKaHUs KUCIOPO/ia B BO3/yXe, NOIy4YeHHE, COOMpaHue, paclio3HaBaHUE U U3yYCHHE CBOMCTB KHCIIOPO/a, HAOI0IeHIE
B3aMMOJICHCTBH BEILECTB C KHCIOPOJOM M YCIOBUS BOHUKHOBEHMS U IPEKpAIleHHs ropeHus (Ioxkapa), 03HaKOMJIEeHHE ¢ 00pa3laMK OKCHJIOB U OIHCAHHE HX
CBOWCTB, HOJIy4eHHUE, COOMpaHHE, pAcllO3HABAaHUE M H3Y4YCHUE CBOWCTB Bojaopoja (ropeHue), B3ammoneiictBue Bojopona ¢ okcuaoMm meau (II) (Bo3moxkHO
HCIIONB30BAHHE BHIEOMATEepUaIoB), HaOMOAeHHEe 00pa3IoB BEIIECTB KOIUYECTBOM 1 MOIb, HCCIEIOBAaHUE OCOOEHHOCTEH PacTBOPEHHS BELIECTB C PAa3IUIHOU
PacTBOPUMOCTEIO, TIPUTOTOBIICHHE PAaCTBOPOB C ONPEEIEHHOH MAacCOBOIl J10Jel pacTBOPEHHOIO BEIECTBA, B3aUMOJEIHCTBHE BOIBI C METAUIAMU (HATPHEM H
KaypyeM) (BO3MOXHO HCIOJIb30BaHHE BHIECOMATEPUAIIOB), HCCIIENOBAHIE O0Pa3OB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOACHHE M3MEHEHHS
OKpPAacKM MHJIMKATOPOB B PacTBOPaX KHCJIOT W ILIENOYeH, u3yueHue B3aumonercTsus okcuzpa menu (II) ¢ pactBOpoM cepHO KHCIOTHI, KUCIOT C METajulaMu,
peakuuii HeliTpaau3aluy, NoTy4eHHe HepacTBOPUMBIX OCHOBAHHUM, BRITECHEHHE OHOTO MeTaJlla IPYTHM M3 pacTBOPA COJIM, PEIICHHE SKCIIepHMEHTAIIbHBIX 3334
1o TeMe «BaxkHelnune KIacchl HEOPraHMYECKUX COCMHEHUM».

Hepuoanyeckuii 3akon u Ilepumoamyeckass cucrema xummuueckux dieMeHToB JI. M. MenpaeneeBa. Crpoenue aToMoB. XMMHYecCKasi CBA3b.
OKHCJIHTETBHO-BOCCTAHOBHTEIbHBIE PeAKIIHI

ITepBEle MONMBITKH KIAacCH(UKALMY XUMHYECKHX 2JIeMeHTOB. [IoHATHE O Tpynmax CXOIHBIX JJIEMEHTOB (ILEJIOYHBIC U IETOYHO3EMENbHBIC METAJIBI,
TaJIOTCHBI, HHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpPBIE 00pa3yIoT aM(pOTEPHBIEC OKCHIBI U THAPOKCHIIBI.

Iepuoanueckuii 3akoH. Ilepuommdeckas cuctema xummudeckux dnementoB JI. M. MengeneeBa. KopoTkomeproanas ¥ ATHHHONEPUOAHAS (HOPMBI
Ilepuonnueckoii cucteMbl xumuueckux snemeHtoB JI. Y. Menneneesa. Ilepuoast u rpynmel. @U3HUECKUI CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEpHOAa U
TPYIIIBI DIIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX suep. M3oromsl. DnekrpoHsl. CTpoeHHe 3IeKTPOHHBIX O0O0NOYEK aTOMOB IEpBBIX 20 XMMHYECKHX JJIEMEHTOB
Iepnonunueckoii cuctemst [1. M. Menneneesa. XapakTepucTiKa XUMUYECKOT'0 3JIEMEHTA 110 ero noyioxkeHuto B [lepuoanueckoii cucreme 1. 1. Menzeneesa.

3aKOHOMEPHOCTH M3MECHEHHS Painyca aTOMOB XHMHUYECKHX JIEMEHTOB, METAUTNYECKHX  HEMETAIMYECKUX CBOMCTB 110 TPYIIIaM U IEepPHOIaM.

3nauenue [lepuoauyeckoro 3akoHa u Ilepuoauyeckoll CUCTEMbl XUMUYECKHX JIEMEHTOB JUIS Pa3BUTHA Hayku W npaktuku. . M. MenneneeB — yuéHblii
U TPaXKIAHKH.

Xummdeckast cBsi3b. KoBaeHTHas (ONISIpHAS U HEMOJISIPHAS) CBSI3b. DIEKTPOOTPULIATEILHOCT XHMHIECKUX JJIEMEHTOB. IOHHAs CBA3b.

Crenens okucieHust. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIEC peakny. [Iporiecchl OKHCICHNUS H BOCCTaHOBIEHHSI. OKUCIHUTENN U BOCCTAHOBHTEIN.

Xumuueckuit sxcnepumenm:

n3ydeHue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aMMOJCHCTBHE TMIPOKCHA LIHKA C PACTBOPAMU KHCIIOT U LIENOYeil, IPOBEACHUE OIBITOB,
MUTIOCTPHPYIOMIUX MIPUMEPhI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUi (TopeHHe, PeakIui Pa3loxKeHuUsl, COeIUHEHNS).

Mesicnpeomemnvie ceasu

Peanu3anuss MEXIpeAMETHBIX CBA3eH NPU HW3YYEeHHH XHMHU B 8 KJIACCE OCYNIECTBIISIETCS dYepe3 HCIONb30BaHHE KAK OOMMX eCTECTBEHHO-HAYYHBIX
MIOHATHIA, TaK U MOHATHH, SBIIOIIUXCS CHCTEMHBIMH IS OTJENBHEIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ye ecTecTBEHHO-HAyYHbIC IOHSATUS: HAy4HbIH (DakT, TUIOTE3a, TEOPUs, 3aKOH, aHAIU3, CUHTE3, KIacCHU(UKAIMs, IIePHOJUIHOCTh, HAOIIONCHNE,
9KCHEPUMEHT, MOJICIIMPOBaHNE, U3MEPEHHE, MOJIENIb, SIBICHHE.

Oduspka: MaTepys, aToM, JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIHJ, U30TOIBI, PaJHOaKTHBHOCTb, MOJIEKYJa, JIEKTPHYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, Qu3ndyeckue BeIMYUHBI, €IHHHUIBI U3MEPEHHs, KOCMOC, IUTAaHETHI, 3BE3b], ColHIle.

Buonorus: porocunTes, ApixaHue, buocdepa.

I'eorpadus: atmoctepa, ruapocdepa, MEHEpabl, TOPHBIE ITIOPOJIBL, TTOJIe3HbIe HCKOIIaeMble, TOILIHBO, BOAHBIE PECYPCHL.

9 KJIACC

BemecTBo M XUMHYecKasi peaKnust

Iepnonnueckuit 3akoH. Ileproanueckas cucremMa xummuueckux siaemeHtoB JI. M. MenpaeneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH
CBOICTB XMMHYECKUX JJIEMEHTOB IIEPBBIX TPEX IEPHOOB, Kalus, KalblUs U HX COCAUHEHUH B COOTBETCTBHU C IOJIOXKEHHEM DJIEMEHTOB B [lepHomuueckoit
CHCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHHe BelecTBa: BUABI XUMHYECKOH CBA3U. THITBI KPHCTANINYECKHX PEIIETOK, 3aBHCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIMIECKON PEMIETKI
1 BUJIa XUMUYECKOH CBS3U.



Kraccuduxarnus 1 HOMEHKIATypa HEOPraHHYECKUX BEIIECTB. XMMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCS K PA3IMYHBIM KIaccaM HEOPraHUYECKHX
COCJIMHEHHH, TeHeTUUeCKasl CBsI3b HEOPraHMIECKUX BEIIECTB.

Knaccuduxanus XMMUYECKNX PEaKIMii 10 Pa3INYHBIM NPU3HAKaM (110 YHCITy U COCTaBY y4acTBYIOIIMX B PEaKLMU BELIECTB, IO TEIIIOBOMY 3 deKTy, o
U3MEHEHUIO CTeNeHell OKUCIEHHS XMMUUYECKHX JJIEMEHTOB, II0 OOpPaTHMOCTH, IO Y4YacTHIO KaTalu3aTopa). OK30- U OJHIOTEPMUUYECKHE PpEaKIuH,
TEepMOXMMHYECKUE YPABHEHUSL.

IMonsATHE O CKOPOCTH XUMHUYECKOU peaknud. [IoHsTHE 00 00pPAaTUMBIX 1 HEOOPATHMBIX XHMHIECKUX peaknusx. [IoHATHEe 0 TOMOTEHHBIX U TeTePOTCHHBIX
peaknusx. ITonstue o xatanuse. IloHsTHe 0 XUMHYecKOoM paBHOBecuH. (DaKkTOpHI, BIMSIOMNE Ha CKOPOCTh XHMHYECKOH PEaKIMU M IMOJIOKCHHE XUMHUECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE PEAaKIMH, JJICKTPOHHBIH OallaHC OKHMCIMTEIbHO-BOCCTAHOBHTENBHOW peakiuu. CocTaBieHHe YypaBHEHHI
OKHUCIIMTENbHO-BOCCTAHOBUTENBHBIX PEAKIMIl ¢ HCIONIB30BAHUEM METO/Ia DIEKTPOHHOTO OanaHca.

Teopust >IEKTPOIUTHIECKOH JUCCOUHUALNK. DNEKTPOIUTH H HEINEKTPOIHUTHL. KaTHOHBI, aHHOHBL MeXaHH3M JIHMCCOLHMAIUM BEIIECTB C PA3IUYHBIMHU
BUJIAMH XUMHU4eCKoii cBsa3u. Crenens quccoruanui. CUIbHBIE U CIA0bIe YIEKTPOIUTEL

Peakruu HOHHOTO 0OMeHa. Y CIIOBHS IPOTEKAHHS PeaKIiii HOHHOTO 0OMEHa, MOJHbIC H COKpAIIEHHbBIC HOHHBIC YpaBHEHUS peakiuid. CBOHCTBa KUCIIOT,
OCHOBAHHII ¥ COJIel B CBETE IIPEJICTABIICHUH 00 3JIEKTPOIUTHIECKO! ucconuaruy. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHsATHE O rHAPOIH3e CONeH.

Xumuueckuii s3xcnepumenm:

03HAKOMJICHHE C MOJACISIMU KPUCTAUIMYECKHX PEIIETOK HEOPraHUYECKUX BEIIECTB — MCTAIUIOB H HEMETAILIOB (rpadura U anMasa), CIOKHBIX BEIICCTB
(xyopuza HaTpus), HCCICAOBAHUE 3aBHCHMOCTH CKOPOCTH XMMHYECKOH PeaKkIHu OT BO3ACHCTBHUS PAa3IMUHBIX (PAKTOPOB, UCCIEIOBAHHE ICKTPOIPOBOJHOCTU
pPacTBOpPOB BELIECTB, MpoIlecca JUCCOLUHMAIMH KHCIOT, IIeaodedl M coieid (BO3MOXKHO HCHONB30BAHHE BHACO MAaTepHANIOB), IIPOBECHHE OIBITOB,
MILTIOCTPHPYIOIUX MPH3HAKK MIPOTEKAHUs PeaKIuii HOHHOTO oOMeHa (00pa3oBaHUE OCajKa, BBIJEIEHUE Ta3a, 00pa30BaHUE BOABI), ONBITOB, HINTIOCTPUPYIONINX
IIPUMEPBI OKHCIUTEIEHO-BOCCTAHOBHTEIBHEIX PEaKIuil (TOpeHNe, peakiuy Pa3JIoKEHUs, COSINHEHNs), PacIlo3HaBaHHEe HEOPTaHMYECKHX BEIIECTB C ITOMOIIBIO
KaueCTBEHHBIX PEaKLUi Ha HOHBI, PEIICHHE SKCIICPUMEHTANIBHBIX 3a/1a4.

HemeTasibl M HX COEIMHEHHSI

OO0mias xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENeHU okucieHus. CTpoenue u Gu3nueckue CBOHWCTBA MPOCTHIX
BEIECTB — TaJIOTeHOB. XHMMHUYECKHE CBOICTBA Ha IIpUMepe XJIopa (B3auMOJEHCTBHE ¢ MeTalIaMH, HeMeTallIaMy, menodamu). Xinopoogopoa. ConsiHas KHCIOTa,
XMMHYECKHE CBOMCTBA, MONydeHHe, IpuMeHeHHe. JleficTBHe XIopa M XJIOPOBOJOPOAA Ha OpraHM3M deloBeKa. BaxkHelmine XIOpHABI U MX HaXOXKACHHE B
TIPUPOJIE.

O6was xapakTepuctuka 371eMeHToB VIA-rpymmsl. OCOOCHHOCTH CTPOGHHMSI aTOMOB, XapaKTepHble creneHu okucieHus. CTpoeHue W (pusmdeckue
CBOJfCTBa MPOCTHIX BELIECTB — KUCIOPOJAA M Cepbl. AJUIOTPONHbIE MOANU(UKALMN KHCIOpoaa U cepbl. XUMHUUECKHe cBoiicTBa cepbl. CepoBOJOPOA, CTPOCHHUE,
(usnyeckue n XuMu4eckue cBoiicTBa. OKCHIBI CEphbl KaK MPEICTABUTENHN KUCIOTHBIX OKCHIoB. CepHas KUCIOTa, PU3NUECKUE M XUMHYECKUE CBOWCTBa (0bmue
KaK IpeJCTaBUTENs Kiacca KHCIOT U crenuduueckue). XUMHYCCKHE PEaKIHH, JISKAIIHe B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOMYYeHUS CEPHOH KHCIOTHL
ITpumenenue cepHoil KUCIOTEL. CoNM CepHOM KHUCIOTHI, KaUeCTBEHHAs! peakiis Ha cynbgar-uoH. HaxoxaeHue cepsl U € COeIUHEeHUI B MpHpoje. XUMHUIECKoe
3arpsi3HEHHE OKPYIKAIOIIel cpe/Ibl COeqUHEHHSIMU Cepbl (KUCIOTHBIE TOXKAN, 3arpsI3HCHUE BO3LyXa U BOJOEMOB), CIIOCOOBI €ro MPeOTBPaICHHS.

OOwas xapakTepucTHKa 31eMeHTOB VA-rpynmbel. OcOOEHHOCTH CTPOGHHSI aTOMOB, XapaKTEpHbIE CTEHEHH OKHCICHHS. A30T, paclpOCTpaHEHHE B
npupoze, hpu3ndeckue U XuMHuueckue cBoiicTa. Kpyrosopor asora B mpupoje. AMMHAK, €ro (pU3HYecKHe 1 XMMHYECKHE CBONCTBA, MOJIyYCHHE W IPUMEHEHHE.
Conu amMMoOHMsA, MX (U3HYECKHe M XHUMHYECKHEe CBOHCTBa, NmpuMeHeHHe. KauecTBeHHas peakiusi Ha MOHBI aMMOHHMS. A30THas KHCIOTa, e€ MHOlydeHue,
¢u3nueckue 1 XUMUUYECKHEe CBOMCTBA (0OIIHe KaK IPEeACTaBUTEN Kiacca KUCIOT U crenududeckue). Mcnomb3oBaHue HUTPATOB U COJNEH aMMOHHS B KauecTBE
MHHEPAIBHBIX YA0OpeHHi. XuMuueckoe 3arps3HeHHe OKPY Kalolel cpe/ibl COeIMHEHISIMHY a30Ta (KUCIOTHBIE T0XK/IHY, 3arPA3HEHNE BO3IyXa, IOUBBI U BOJOEMOB).
Dochop, amrorponnsle Moaudukanun pochopa, hpusnueckue u xummdeckue ceoiictBa. Oxcun docdopa (V) u pochopHas xkucnora, GpunIecKue 1 XUMHUIECKHIE
CcBOHCTBa, ToTydenue. Mcronp3oBanne (pocdaToB B KaUueCTBE MUHEPAIBHBIX YI00pEHHUI.

OOwas xapakrepucTuka dmeMeHToB [VA-rpymmbl. OCOGEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC CTENCHH OKHCIICHHS. YTJIEpO[, aJUIOTPOIHBIC
MoOJM(UKALUK, PAcIIPOCTPAaHEHHE B NMpUpoJe, (PU3MYECKHE M XMMHYECKue cBOMcTBa. AncopOuus. KpyroBopor yriepona B mpupone. OKCHIbI yriiepoja, ux
(u3nUeckue U XMMHYECKHE CBOMCTBA, ICHCTBHE HA JKHBBIC OPTaHU3MBI, IOTyYCHHE H MIPHMEHEHHE. DKOJIOTHYECKHE IPOOIEMBI, CBSI3aHHBIC C OKCHAOM YIepoaa
(IV), rumoTesa 1106aNbHOTO NOTEIUICHHS KIIMMAaTa, TaPHUKOBEIN 3¢ eKT. YTonbHas KHCIOTa U €€ oMy, nX (HH3UIeCKUe U XUMUIECKHEe CBOWCTBA, MOIyIeHUE U
npuMeHeHne. KadecTBeHHast peaknust Ha KapOOHaT-HOHEL. VIcrions30BaHue KapOOHATOB B OBITY, MEAULIHE, IIPOMBIIUICHHOCTH H CEJILCKOM XO03sHCTBe.

ITepBoHaYaNbHbIE MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHCHUSX yriepoaa (MeTaH, 9TaH, ITHIEH, alleTHIICH, 9TaHOJ, MIHLEPHH, YKCyCHas
kuciota). IIpupoaHbIe HCTOUHUKH YIIIEBOJOPOAOB (YToib, MIPUPOAHBIN ra3, HedTh), MPOAYKTHI X MepepaboTKH (OCH3UH), UX PONIb B OBITY M HPOMBIIIICHHOCTH.
ITonaTre 0 GMONOrMYECKHM Ba)KHBIX BEIECTBAX: )KUpaxX, OeNKaX, yIieBoJaX — M UX POJIM B KM3HM dYeloBeKa. MaTepHanpbHOE €IMHCTBO OPraHMYECKHX U
HEOPTraHHYECKHUX COCAUHEHUMH.

Kpewmnuii, ero ¢gpuspdeckne ¥ XMMHIECKHE CBOUCTBA, MOMydeHUe U npuMeHeHne. CoenuHeHns kKpeMHus B npupoge. O0mue npeacTaBiaeHus 00 okcuie
xpemuus (IV) u xpemuneBoit xucnore. CHIMKATHL, UX HCIIOIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BakHeiimme cTponTenbHbIe MaTepuaibl: KepaMuKa, CTeKIIO,
LIEMEHT, OeTOH, ene300eToH. IIpobiieMbl 6e3011aCHOr0 HCTIONB30BAHNS CTPOUTENBHBIX MATEPHAIIOB B IIOBCEIHEBHOI )KU3HU.

Xumuueckuii s3xcnepumenm:

n3y4yeHue oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSIHOW KHCIOTbI, NPOBEACHHE KAaueCTBEHHBIX PEaKUMH HA XJIOPHI-MOHBI M HAOIIOJCHUE
NPU3HAKOB HX MPOTEKAHHs, OIBITHL, OTpaKalomue (U3MYecCKue M XHMHYECKHE CBOMCTBA TaJOT€HOB M HX COCJUHEHHH (BO3MOXKHO HCIIONB30BAHHUE
BUJICOMATEPHAIIOB), O3HAKOMJIEHHE ¢ 00pa3laMi XJIOPHIOB (TaTOTeHHIOB), O3HAKOMIICHHE C 00pa3laMH Cepbl H €€ COeANHCHUSIMH (BO3MOXKHO HCIIONB30BAHHE
BUJICOMAaTEPHANIOB), HaOJIIOJEHHE IIpoliecca OOYIIMBAaHHS caxapa IIoJ AeiicTBHEM KOHIIGHTPUPOBAHHOW CEPHON KHCIOTHI, M3y4eHHE XUMHUYECKHX CBOWCTB
pa30aBICHHOM CEpHON KUCIIOTHI, IPOBEICHUE KAYECTBEHHOM PeakliK Ha CyJb(haT-uoH U HAOJII0ICHHE NPU3HaKa e€ MPOTeKaHHs, O3HAKOMIICHHE C (PM3NYECKUMHU
cBoiicTBaMu a3otTa, Gochopa M MX COCAMHEHUH (BO3MOXKHO MCIIOJNB30BAHUE BUICOMATEPHANIOB), 00pa3liaMH a30THBIX M (GocopHBIX ynoOpeHuii, monydeHue,
coOHpaHue, paclo3HaBaHUE W M3y4CHHE CBOIICTB aMMHaKa, NMPOBEACHHE KAYCCTBCHHBIX PEAKLMi HA MOH aMMOHMS M (oc(aT-HOH U M3yYeHHE NMPH3HAKOB MX
MPOTEKAHUs], B3aUMOJCHCTBHE KOHIIGHTPUPOBAHHOM a30THOH KHCIOTBI C MeIbl0 (BO3SMOXKHO MCIIOIb30BAHHE BHIEOMATEPHANOB), HM3ydeHHE Mopenel
KPHUCTAJULTMIECKUX DPEIETOK anMasa, rpadura, ¢yiulepeHa, O3HAKOMICHHE C IPOIECCOM alcOopOLNM PacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YITIEM MU
YCTpOICTBOM IPOTUBOTa3a, MOTydeHHe, COOMpaHue, pPaclio3HaBaHUE U M3yUYeHHE CBOIMCTB yITIEKUCIIOTO Ta3a, IPOBE/ICHIE KaueCTBEHHBIX peakinil Ha KapOoHAT
CHJIMKAT-HOHBI ¥ M3y4eHHEe NPH3HAKOB MX IPOTEKAHHs, 03HAKOMJICHHE C NPOMYKIMEIl CHIIMKATHON MPOMBIIIICHHOCTH, PEIICHIE SKCIIEPHUMEHTAIBHBIX 3a1ad 10
Teme «BakHeilme HeMeTauIbl 1 UX COCAUHEHHUS».

MerTajibl M HX COEIMHEHHSI

O01mas XxapakTepHCTUKa XMMHYECKUX JJIEMEHTOB — METAJIOB HA OCHOBAHHHU UX IHOJOXKeHHUs B [leproanueckoil cucreMe XUMHYECKHX dneMeHToB JI. 1.
MenneneeBa u crpoeHus aToMoB. CTpoeHHEe MeTamnoB. MeTamimueckas CBS3b U MeTaUIMYECKas KPHUCTAJUTMYECKas DEmIéTKa. DIEKTPOXUMHYECKHH psi
HanpspkeHHH MeTayuioB. PHU3nUecKHe U XUMUUECKHe CBOWCTBA MeTamioB. OOmue crnocoObl MomydeHHs MeTa/uioB. [IoHATHE 0 KOpPO3UH METalIoB, OCHOBHEIE
CIIOCOOBI 3aIIUTHI HX OT KOppo3ud. CILTaBHl (CTalb, 9yTyH, JIOPATIOMIHIN, OPOH3a) M HX IIPUMEHEHHE B OBITY M IIPOMBIIUICHHOCTH.

[llenouynsle MeTayutBl: MoJoXKeHHe B Ilepronudeckoil cucreme Xxumuyeckux aeMentoB JI. V. MenneneeBa, cTpOeHHE MX aTOMOB, HAaXOXICHHE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA (Ha MpUMepe HaTpust U Kauus). OKCHIbI U THAPOKCH/IBI HATPHS U Kaius. [IpuMeHeHne MEeI0uHbIX METAJUIOB U UX
COCIMHEHUM.

[Ilenouno3emenbHbIE METAUIBI MAarHUH KU KanbLuil: nonoxkenue B Ileproandeckoil cucteme xummuueckux snementoB JI. M. MenneneeBa, cTpoeHue Ux
aTOMOB, HaxOXJeHHe B mpupoje. Pu3nueckue W XUMUYECKHE CBOHCTBA MarHMS M Kajiblus. BaxxHeWmrnme coeiMHEHUS KaubL¥s (OKCHJ, THIPOKCHI, COJIH).
JKEcTKOCTB BOJBI M CIIOCOOBI €€ yCTpaHEeHHI.



Amomunnii: nonoxenue B Ilepuonnueckoil cucreme xummdeckux viemeHtoB JI. M. MeHnpeneeBa, CTpOE€HHME aTOMa, HAXOXIEHUE B IIPUPOJE.
Dduznyeckre U XMMUYECKHe CBONCTBA aIOMHUHHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIAPOKCUA ATFOMHHHS.

XKeneso: nonoxenue B Ilepuoanueckoit cucreMe xumudeckux snementos JI. M. MenneneeBa, CTpoeHHe aToMa, HaXoxXAeHue B npupoe. dusnueckue u
XMMHYECKUe CBOMCTBA xkene3a. OKcupl, rTuapokcuabl u coiu xxenesa (1) u sxxenesa (I11), ux cocras, CBOWCTBA M HOJIyYEHHUE.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJICHHE C 00paslaMid METaIoB H CIUIaBOB, UX (H3MYECKUMH CBOWCTBAMH, H3Y4eHHE pE3yIbTaTOB KOPPO3HHM METAIOB (BO3MOXKHO
HCIIONB30BAHHE BHIEOMATEPUATOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHAA KalbIMs M HATPHA C BOJOH (BO3MOXHO NCIOJIBb30BAHHE BHICOMATEPHAIIOB),
HCCIIeIOBaHNE CBOMCTB JKECTKOM BOZEBI, IIpollecca TOPeHWs jkele3a B KUCIOopoje (BO3MOXKHO HCIIOIB30BAaHUE BHIEOMATEPUATOB), NPH3HAKOB IPOTEKAHHS
KaueCTBEHHBIX PEaKIMil Ha HOHBI: MarHusl, KaJblys, allOMHHIS, UHKa, xkene3a (1) u sxenesa (I11), meau (1I), HabnrogeHNe U OMUCaHUE MPOLIECCOB OKPALINBAHUS
IUITAMEHH MOHAMU HATpUs, Kalus M KaJblus (BO3MOXKHO MCIIOJIb30BaHHME BHACOMATEPHAIIOB), MCCIICIOBaHKE aM(OTEPHBIX CBOWCTB TMAPOKCHAA ATIOMHHHS H
THAPOKCH/A IIMHKA, PelIeHNe SKCIePUMEHTATbHBIX 3a1a4 10 TeMe «Baxknelie MeTauIbl U UX COeTUHEHUSD).

XuMmMusi ¥ OKpyKaIas cpeaa

BemiecTBa 1 MaTepHansl B TOBCEAHEBHOM XKU3HU YeoBeKa. be3omacHoe HCHoIb30BaHNe BEIECTB M XUMUUCCKUX peaknuid B ObITy. IlepBast moMomms mpu
XMMHUYECKUX 0KOTaxX U OTPABICHUSIX.

XUMHYecKoe 3arpsi3HEHHE OKpy»XKarolled cpenbl (IpenenbHas JOMycTHMas KOHIEHTpauus BemectB, panee — I1JIK). Ponp Xxumuu B pemeHuu
9KOJIOTUUECKUX MPOOIIEM.

Xumuueckuii sxcnepumenm:

u3y4eHue 00pasIoB MaTepHaIOB (CTEKIIO, CIUIABBI METAJIOB, IOIUMEPHbIE MAaTEPHAIIBI).

Mesxcnpeomemnsie ceéazu

Peanm3anusi MEXIpPEAMETHBIX CBs3eH NpU H3YYeHWH XMMHH B 9 KJlacce OCYILIECTBIISIETCS dYepe3 HCIOIb30BaHHE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX
MOHATUH, TaK ¥ NOHATHUH, SIBISIOLIMXCS CUCTEMHBIMU /ISl OT/AEJIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

O6mne ecTeCTBEHHO-HAYUHbIC NMOHATUS: HAYYHBIN (DAaKT, THIOTE3a, 3aKOH, TEOPHS, aHAIM3, CHHTE3, KIACCH(pUKALUS, NEPHOAUYHOCTh, HAOMIOJCHNUE,
9KCHEPUMEHT, MOJICIUPOBAHUE, U3MEPEHHE, MOJIeNb, ABICHUE, TAPHUKOBBIN 3 (EeKT, TEXHOIOTUs, MATepHAIIBL.

Oduzpka: MaTepus, aToM, IEKTPOH, IPOTOH, HEHTPOH, MOH, HYKIHH, H30TOMBI, PaJHOAKTHBHOCTb, MOJEKYNa, JICKTPHYCCKHI 3apsi, NMPOBOJHUKH,
MOJyIPOBOAHHKY, AUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBAa, Ia3, PacTBOpP, PACTBOPUMOCTH, KPHCTAJLIMUYECKast
peméTka, cIuIaBbl, GU3HIECKUe BETHIUHBI, IHHHUIB H3MEPEHHS, KOCMUYECKOe IPOCTPAHCTBO, IUIAHETHI, 3BE3b], CoHIle.

Buonorust: porocunTes, Apixanue, bnochepa, IKOCHCTEMa, MUHEPAIbHBIE YI0OPEHHs, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTBI, TNTATS/IbHBIC BEIIECCTRA.

I'eorpadust: armoctepa, ruapocdepa, MUHEPaIIbI, TOPHBIE MTOPOJIBI, TIOJIE3HBIC HCKOIAEMbIE, TOILIMBO, BOJHBIE PECYPCHI.

NJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS IPOI'PAMMBI 10 XUMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3ynbTaThl OCBOEHHUS IPOrPaMMBI OCHOBHOTO OOIIEro 0Opa3oBaHHs AOCTUTAIOTCA B XOAe OOy4eHUs XMMHH B €IUHCTBE y4eOHOH u
BOCIIUTATEIBHON AESATEIHHOCTH B COOTBETCTBUH C TPaJHI[HOHHBIMH POCCHHCKUMHU COIMOKYITYPHBIMH U TyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMH, IPHHITHIMU B
o0IecTBe NpaBUIIaMH 1 HOPMaMH [OBEAEHHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M COL[HAIIM3AINH 00yJalOIHXCsl.

JIM4HOCTHBIE pe3ysIbTaThl OTPaXKalOT TOTOBHOCTh OOYYAIOIIMXCsl PYKOBOJACTBOBATBCSI CHCTEMOH ITO3BUTUBHBIX IEHHOCTHBIX OPUEHTALWH M paciiipeHHe
OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOI0 BOCIHTAHHS:

LEHHOCTHOTO OTHOLICHUSI K OT€UECTBEHHOMY KyJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY HACJIEIHIO, IOHUMAHUS 3HAYCHNS] XUMUYECKON HAyKH B )KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOH MHGOpMAIMEH O MEepemOBBIX JOCTIDKCHHSAX M OTKPHITHAX MHPOBOH M OTEUECTBEHHOU XHMUH,
3aHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUAX 00 YCTPOUCTBE MUpa U OOIIECTBa;

2) rpa’kAaHCKOT0 BOCIIUTAHUSA:

NPEJICTABICHUS O COLMATBHBIX HOPMaX M MPaBUIIAX MEXKJINYHOCTHBIX OTHOLICHHH B KOJUIEKTHBE, KOMMYHHKATUBHON KOMIICTEHTHOCTH B OOIIECTBEHHO
MOJIC3HOH, YUeOHOUCCIIENOBATEIbCKOM, TBOPUECCKOI M APYTUX BHIAX ACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM AESTEIbHOCTH MPU BBHIIOIHEHUN
y4eOHBIX, IIO3HABATENBHBIX 3a/ad, BBHINONHEHUH XHMHYECKUX OKCIEPHMEHTOB, CO3JAaHUHM Yy4YEOHBIX IIPOCKTOB, CTPEMJICHHMS K B3aUMONOHMMAHMIO H
B3aMMOIIOMOIIY B IpOIIecce 3TOH y4eOHOH IeATeNbHOCTH, TOTOBHOCTH OLICHHUBATH CBOE MOBEAEHUE M IOCTYIKH CBOMX TOBApHINEH C MO3UIUH HPABCTBEHHBIX U
IIPaBOBEIX HOPM C YIETOM OCO3HAHHS MTOCIECTBUIH IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NO3HAHUSA:

MHPOBO33pPEHUYECKHE NPEACTABICHHS O BEIIECTBE U XUMUUECKOM PEaKLiH, COOTBETCTBYIOLIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIIOLINE
OCHOBY JUIl IOHUMAHUsl CYIIHOCTH HayYHOW KapTUHBI MHpa, NPEACTaBIECHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs NPHUPOJBI, B3aUMOCBS3AX YENOBEKa C
TIPUPOJHOI CpeIoH, O POSIM XMMHUU B MO3HAHUU 3THX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBHI, HANpPaBICHHBIC HA IOIyYCHHE HOBBIX 3HAHMI IO XMMHH, HEOOXOAMMBIC U OOBSICHEHHS HAOMIONAEMBIX IIPOLECCOB H
SIBJICHUI, TI03HABaTENbHOU, HH(OOPMAIMOHHON U YUTAaTeIbCKOH KyIbTYpHL, B TOM YHCIIC HABBIKOB CAMOCTOSITENILHON PabOTHI ¢ YIeOHBIMH TEKCTAMU, CIIPABOYHOM
JIUTEePaTypOii, JOCTYITHBIMU TEXHHYECKUMH CPEACTBAMHU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYECHHIO M II03HAHHWIO, JIF0003HATENBHOCTh, TOTOBHOCTH M CHOCOOHOCTh K CaMOOOpPa30BaHHIO, IPOEKTHON M HCCIIE0BaTENbCKON
JIeATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAlpaBJIEHHOCTH M YPOBHs 00y4eHusl B JaJdbHeHIIeM;

4) popmupoBaHus KyJIbTYPbI 310POBb:

OCO3HAHHE ICHHOCTU JKU3HU, OTBETCTBCHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO, YCTAHOBKM Ha 3J0POBBII 00pa3 XM3HM, OCO3HAHUE IIOCICACTBHI U
HETIPUATHE BPEIHBIX HPHBBIYEK (YHOTPEOIEHHS alKoros, HAPKOTHUKOB, KypeHHs), HEOOXOJHMOCTH COOTIOAEHUS NpaBHI OE30HacCHOCTH HpH OOpalleHuH ¢
XMMHYECKIMH BEIIECTBAMH B OBITY M pEaJIbHOMU KU3HH;

5) TPYAOBOI0 BOCHUTAHUSA:

MHTEPEC K NMPaKTHYECKOMY U3Y4YEHHUIO mpodeccuii U Tpyaa pasIudHOro pojia, yBaXKEHHE K TPyAy U pe3yibTaTtaM TPYAOBOH JESATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHHUs IPEAMETHBIX 3HAHUH 110 XMMMH, OCO3HAHHBIN BHIOOP MHIMBUIYalIbHOI TPaeKTOPUH MPOIOIKEHHs 00pa30BaHUs C YIETOM JTUUYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U IOTPEOHOCTEH, yCIEMIHOW NPO(ECCHOHATBHON NEITENBHOCTH U Pa3BUTHS HEOOXOIUMBIX
YMEHUH, TOTOBHOCTb aJJallTUPOBAThCSA B IPO(ECCHOHANBHOI cpene;

6) PKOJIOTNYeCKOr0 BOCIIMTAHMS

9KOJIOTHYECKH I1e1ecoo0pa3Hoe OTHOLIEHHE K IPUPOJIe KaK MCTOYHUKY JKM3HH Ha 3eMile, OCHOBE €€ CyNIECTBOBAHMS, HIOHUMAaHUE LIEHHOCTH 3JI0POBOTO M
Ge3omacHoro obpasa KU3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (DM3HYECKOMY M IICHMXHYECKOMY 3[I0POBbIO, OCO3HAHUE LIEHHOCTU COOIIOJICHHUS MPaBHII
6e301acHOr0 MOBECHUS IIPH PabOTE ¢ BEIIECTBAMH, a TAK)XKE B CUTYAIIMSIX, YTPOXKAIOIIHUX 310POBBIO U XKU3HU TIOAEH;

CIOCOOHOCTH NPUMEHATH 3HAHHSA, MOTydaeMble NMPU H3yYCHHH XHMHH, IJIS PEIICHHs 3a/ad, CBS3aHHBIX C OKPY)KAalolleH HMPHPOTHON Cpemoi, Uit
MOBBIIICHHS YPOBHSI DKOJIOTHYECKOH KyJIbTYpHI, OCO3HAHHS TJIOOAIBHOTO XapaKTepa SKONOTHYECKHX IpOOTIeM M IyTel HX PeIIeHHs IIOCPEICTBOM METOIOB
XHUMHH, SKOJIOTHYECKOT0 MBIIIICHHS, YMEHHS PyKOBOJICTBOBATHCS UM B II0O3HABATEIEHOM, KOMMYHHKATHBHON U COIHAIILHON IPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMEeTHBIX PE3yJIbTaTOB BBIACIAIOT 3HAYMMBIC 11 (POPMUPOBAHUS MUPOBO33PEHHUS OOIICHAYYHBIC MOHATHS (3aKOH, TCOPHS, IPUHIIHII,
rumnoresa, (GakT, cuctema, HPOLECC, IKCIEPUMEHT U JIPyroe.), KOTOPbIe UCHOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYeOHBIX MPEAMETax U MO3BOJAIOT HA OCHOBE
3HAHUH M3 JTUX NpeAMeToB (OpPMHPOBATH MPEACTABICHHE O IENOCTHOH HayyHOH KapTHHE MHpa, U YHHUBEpcalbHbIe ydeOHbIe AEHCTBHUs (IIO3HABaTENIbHBIC,



KOMMYHHUKATHBHEIE, PETYJISTUBHBIE), KOTOPbIE 00ECIeUnBAOT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITENIBHOMY IUIAHHPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JIeSTENEHOCTH.

Io3naBaTe/IbHBIC yHHBEPCAJIbHBIE YUeOHbIC A€l CTBHS

BazoBble jJornueckue aeicTBUs:

YMEHUSI HCTIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHHS IPU OCBOCHHUH 3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX MOHATHH (BBLACIATH HX XapaKTepHbIE
IPU3HAKH, yCTaHABINBATh B3aUMOCBSI3b C APYTHMH IOHATUSIMH), HCIONIB30BATh HOHATUS IS OOBSICHEHHS OTACIBHBIX (haKTOB U SBICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH I KIacCU(PUKAMU XMMHYECKHX BEIIECTB M XMMHYECKUX PEaKIHii, yCTaHABINBATh NPHIMHHO-CJICICTBEHHBIC CBS3H MEXIY OOBEKTAMH U3YYCHUS,
CTPOHTH JIOTHYECKHE PACCyKICHHS (MHIYyKTHBHbIC, 1eAyKTHBHbIE, [I0 aHAJIOTUH), IeJIaTh BHIBOJBI U 3aKJIIOUCHHS;

yMeHHE NMPUMEHATH B MPOLEcCce MO3HAHMS NOHATHS (MPEIMETHBIC H METalpeAMETHBIE), CHMBOJINYECKUE (3HAKOBBIE) MOJICIIH, UCIIONIB3YEMbIE B XUMHH,
peoOpa3oBbIBaTh IIHPOKO NPUMEHSEMbIE B XUMUH MOJENbHBIC MPECTaBICHUs — XMMHUYECKUIl 3HaK (CHUMBOJ 2JIEMEHTa), XUMHUUecKas (opMyla U ypaBHEHHE
XMMUYECKOU peaKuy — IPH PeIIeHHU y4eOHO-TI03HABATENIbHBIX 3324, C y4ETOM TUX MOAEIBHBIX IPEICTABICHUN BBIBIATE U XapaKTePH30BaTh CyLIECTBECHHbIE
MPU3HAKH H3Y9aeMbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB M XHUMHUYECKHX PEaKIMi, BBIIBIATH OOMUE 3aKOHOMEPHOCTH, MPHYMHHO-CIEACTBCHHBIC CBSI3H U
IIPOTHBOPEYHS B H3y4aeMbIX IIPOIIeCcCax U SBICHHSX.

Ba3oBble Hccle0BaTeILCKHE Nl CTBUS:

YMEHHE HCIIONIB30BaTh ITOCTABJICHHbBIC BOIPOCHI B KaYECTBE MHCTPYMEHTA IO3HAHMS, @ TAlKe B KAYECTBE OCHOBBI Ul ()OPMHUPOBAHUS THIIOTE3BI IO
IPOBEPKE NPaBHILHOCTH BBICKa3bIBAEMBIX CYXKIEHUII;

IPHOOpPETeHHE OMBITa 10 IUIAHHPOBAHUIO, OPTaHU3ALMU M IIPOBEICHHIO YUYCHHUYECKHX AKCIEPHMEHTOB, YMEHHE HAOMI0OZaTh 3a XOIOM IIpoLecca,
CaMOCTOSTENIFHO IIPOTHO3UPOBATH €T0 PEe3yNbTaT, (hOpMyIHpOBaTh 00OOIIEHHS U BBIBOABI IO pe3ylbTaTaM MPOBEIEHHOTO OIBITA, HCCIIEIOBAHHSA, COCTABIATH
0TuéT 0 IPOAENIAHHOH padoTe.

PaGora c undopmanueii:

yMeHHE BbIOMPATh, QHAIM3UPOBATh U HHTEPIIPETUPOBATH HHGOPMALMIO PA3INYHbIX BHIOB U GOPM MpECTaBICHHUS, ITOIy4aeMyI0 H3 Pa3HBIX HCTOYHUKOB
(Hay4HO-NIONYJIApHAs JMTEepaTypa XHMMHMYECKOrO COJEp)KaHHs, CIIpaBOYHble MOcoOMs, pecypchl MHTepHeTa), KpHTHYECKH OLEHHBATh MPOTHBOPEUHBYIO U
HEIOCTOBEPHYIO0 UH(OPMALIHIO;

YMEHHUE MIPUMEHATH Pa3IMIHbIe METOIBI U 3alIPOCHI IIPU IOHCKE U 0TOOpe HH(GOPMALUK U COOTBETCTBYIOMINX NAHHBIX, HEOOXOAUMBIX JJISI BEIIOIHEHHUS
y4eOHBIX U MO3HABATENbHBIX 3aJa4 ONPENEIEHHOTO THIA, IPHOOPETEeHHE OMbITa B 0OIACTU HCIONB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
OBJAJICHUE KYJBTYpOH aKTHBHOIO HCIOJIB30BAHHS DPA3JIMYHBIX ITIOMCKOBBIX CHCTEM, CaMOCTOSTENIBHO BBIOMPATh ONTHMAIbHYIO (OpMY IIPEACTaBICHHS
HH(GOPMALMU U WLTIOCTPHPOBATH pelIaeMble 3aJa4i HECIOKHBIMU CXEeMaMH, JUarpaMMaMH, IpYTUMH (popMaMu rpadMKi U UX KOMOWHALHSAMY;

YMEHHE HCIIOJIB30BaTh M aHAIM3MPOBAaTh B Ipolecce y4eOHOW M HCCIENOBATENbCKOW ACATENHOCTH MH()OPMALUIO O BIMSHUU IPOMBIILUICHHOCTH,
CEeNNbCKOT0 X03HCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KaIOLIeH MPUPOTHON CpEIbl.

KomMmyHHKaTHBHbIE YHHBepcalbHble yyeOHbIe 1elcTBUS:

YMeHUs 33/1aBaTh BOIPOCEHI (B X0/e Auanora U (WiIH) JUCKYCCHHU) IO CYIIecTBY 00CyxKaaeMOl TeMbl, pOpMyIUpOBATh CBOHM NPEITIOKSHHS OTHOCHTEIEHO
BBITIOJTHEHNUSI IIPEJITIOKEHHON 33124,

YMEHUSI TIPEACTABILTE IIOMyYeHHbIEC PE3yIbTAaThl I03HABATENILHON ASSTEIBHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JENaTh MPE3CHTAlHIO Pe3yIbTaToB
BBIIIOJTHEHUS] XUMUYECKOT0 dKCIIEpHUMeHTa (1a00paTOPHOro OIbITa, 1A00PaTOPHOH pabOThI IO HCCIICA0BAHUIO CBOWCTB BEIECTB, yIEOHOTO MIPOEKTA);

yYMEHHs y4e0HOr0 COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOI O3HABATEIbHON H HCCIEI0BATENBCKON EATENbHOCTH IIPU PEIICHUH BO3HUKAIOIIHX
mpobaeM Ha OCHOBE ydéTa OOIMX HHTEPECOB U COTNIACOBAHUS MO3MIHMI (00CYXkIEHMS, 0OMEH MHEHHSMH, «MO3TOBBIC IITYpPMBbD», KOODAUHAIIUS COBMECTHBIX
JIeUCTBHH, OIpeIeeHIe KPUTEPUEB II0 OL[CHKE Ka4eCTBa BBHITOTHEHHON paboThl H IpYyTHUe).

PeryssiTuBHBIC YHHBEpcaJIbHbIC yueOHbIE JeiicTBHs:

YMEHHE CaMOCTOSTEIBHO ONPENeIISATh LEeU NesATEIbHOCTH, IIaHUPOBAaTh, OCYIECTBISTE, KOHTPOJIMPOBATh U IIPU HEOOXOAMMOCTH KOPPEKTHPOBATE CBOIO
JIeATEIIHOCTh, BBIOMpaTh Hanbonee 3(QeKTHBHBIC CIIOCOOBI PEIICHNS YYCOHBIX M TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISTh WIIM KOPPEKTHPOBAThH
MPEATIOKEHHBIN allrOPUTM JICWCTBUI NPH BBIOJIHEHWU 3aJlaHUil ¢ y4y€TOM MOJIyYeHUS HOBBIX 3HaHUHM 00 M3y4yaeMbIX OOBEKTAaX — BELIECTBAX M pPEAKLHUSX,
OLICHUBATh COOTBETCTBHE MOJIyYEHHOTO Pe3yIbTaTa 3asiBICHHOI e, yMEeHHe HCIOIb30BaTh H AHATU3UPOBATh KOHTEKCTHI, IIPeIaraeMble B YCIOBUH 3aJaHHH.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMEeTHBIX Pe3ylbTaToOB II0 OCBOCHUIO OOS3aTEILHOIO COAEP)KAHUS, YCTAHOBICHHOIO NaHHOW (enepanbHOH pabodell IporpaMmoi,
BBIZICJISIIOT: OCBOCHHBIE OOYYarOIIMMUCS HAy4HbIE 3HAHUWS, YMEHHS M CHOCOOBI JEHCTBHI, BUIBI JACATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIpETaIHH, MPEoOPa30BaHUI0 U IPHMEHEHHIO B PA3IIMYHbIX YUYCOHBIX 1 HOBBIX CUTYaIHAX.

K xoHIy 00y4eHus B 8 Ki1acce npeMeTHbIE Pe3yJIbTaThl HAa 0a30BOM yPOBHE JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHM:

. PACKpBIBATh CMBICI OCHOBHBIX XMMMYECKUX MOHATHI: aTOM, MOJEKyJa, XUMHYECKHH JJIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, CMECh

(omHOpORHAS M HEOJHOPOJHAS), BAICHTHOCTb, OTHOCHTEIbHAS aTOMHAs U MOJICKYJISIpHAs Macca, KOIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi I0JIsI XUMHYECKOTO JJIEMEHTa B COSMHEHHH, MOJISIPHBIA 00BEM, OKCHI, KHCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULATENILHOCTh, CTEIICHD
OKHCIICHHsI, XUMHUYECKas peaKkiysl, KIacCHPHUKAIN PeaKiii: peakIiy COSMHEHNS, PEaKIIUK PA3JIOKEHNUS, PEaKI[MU 3aMEeIleHNs], Peakui oOMeHa,
9K30- M JHIOTCPMUUYECKHE PEAKIUH, TEIUIOBOH d(G(EKT peakiuu, sSApO aToMa, IEKTPOHHBIN CIIOM aToMa, aTOMHas OpOWTalb, Paauyc aTtoma,
XMMHYECKasl CBs3b, MOJIPHAS M HEMOJApHAas KOBAaJCGHTHAs CBA3b, HMOHHAs CBs3b, MOH, KaTHOH, aHMOH, PacTBOP, MAaccoBas [OJIs BEIEeCTBA
(IpOLIEHTHAS! KOHLICHTPAIIMS) B pacTBOPE;

. WUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX TIOHSTUH 1 MIPUMEHATD OTU NOHATHSA IPU ONIMCAHUH BEIIECTB U UX HpeBpaHICHI/If/‘I;
A HCIIOJIB30BaTh XUMHUYECKYIO CUMBOJIUKY JJISI COCTAaBJICHUSA Ct]OpMyII BCOICCTB U ypaBHeHm‘/'[ XUMHUYECCKUX peaKHHﬁ;
i ONPEACIIAATE BAJICHTHOCTH aTOMOB DJJIEMEHTOB B 6I/IHapHI)IX COCJIMHCHUAX, CTCIICHb OKHWCIICHHUA DJJICMCHTOB B 6I/IHapHBIX COCIUHCHUSAX,

MPHHA/UIEKHOCTh BEIIECTB K ONPEACNEHHOMY KJIacCy COEIMHEHMH 1o (opMynaM, BHI XHMHYECKOH CBA3M (KOBaJGHTHas M HWOHHas) B
HEOPraHMYECKUX COCTMHEHHUAX;

. packpbiBath cMmbica [lepuonmdeckoro 3akona JI. M. MenzaeneeBa: [eMOHCTPHUpPOBATh IOHMMAaHHE MNEPHOJUUYECKON 3aBHCHUMOCTH CBOWCTB
XMMHIYECKUX JJIEMEHTOB OT WX MONOKeHHs B Ilepnommdeckoil cucTeMe, 3aKOHOB COXPAaHEHHs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYIIIPHOTO yYEHHMs, 3aKOHa ABOTajpo;

. OIMCHIBATH M XapaKTepu3oBaTh TabmmuHyo dopmy Ileprnomudeckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB: Pa3nyaTh MOHATHS «TJIABHAS TOATPYMIA
(A-rpynma)» u «mnobouHas noarpynmna (b-rpynma)», Mansle M GOJNbIINE NMEPUOJBI, COOTHOCHTh O0O3HAYEHHs, KOTOpPbIE MMEIOTCS B Tabiuie
«ITepuonnyeckas cuctemMa Xumuueckux saemenToB JI. M. Menneneesa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHsS aTOMOB XMMHYECKHX
37IEMEHTOB (COCTaB M 3apsJ A7pa, o0lIee YUCIIO IEKTPOHOB U PacHpeie/IeHUE HX MO 3JIEKTPOHHBIM CIIOAM);

o KJIacCH(pUIUPOBATh XMMUYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBA, XUMUYECKUE PEakiuy (10 YHCIYy M COCTaBY YYaCTBYIOIUMX B PEAKIUH
BEIECTB, [0 TEILIOBOMY 3P deKTy);

. XapaKTepH30BaTh (OMHCHIBATH) OOLINE XUMUUYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX KIACCOB, MOATBEP)KAAsl ONMHCAHHE NPUMEPAMH MOJEKYISIPHBIX
ypaBHEHHIT COOTBETCTBYIOIINX XUMHUUECKHX PEaKIHii;

o MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTU OT MX KaueCTBEHHOIO COCTaBa, BO3MOXKHOCTH IPOTEKAaHUS] XMMHMYECKHX HNpEBpallleHHH B
Pa3IUYHbBIX YCIOBHSX;

o BBIYHCIISATh OTHOCUTEIBHYIO MOJICKYJISAPHYIO H MOJSIPHYIO MacChl BEILIECTB, MAaCCOBYIO JOJI0 XUMHYECKOTO 3JIEMEHTa 10 (HOpMyIse COCINHCHHS,

MaCCOBYIO J0JIIO BEIIECTBA B paCTBOPE, IPOBOAUTH pﬁC‘IéTLI T10 YpaBHEHHUIO XUMUYIECKOU peakuuu;



IIPUMEHSTH OCHOBHBIC OIIEPAIIMH MBICIUTENILHON NEsSTeNIbHOCTH — aHAlIM3 M CHHTE3, CPaBHEHHe, 0000IIeHne, CHCTEeMAaTH3alUIo, KIACCU(PUKAIIHIO,
BBISIBJICHHE IPUYMHHO-CIICACTBEHHBIX CBSI3eH — JUISl H3y4YEHHUs CBOICTB BEIIECTB M XUMUUECKHUX PEAKIUH, €CTeCTBEHHO-HAYUHbIE METOIbI IO3HAHHUS
— HaOIoieHNe, U3MEPEHHE, MOZICIIMPOBAHNE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN);

CJIeI0BaTh NPABUJIaM I10Jb30BaHUS XMMHYECKOW IOCYJI0OH M J1JaOOpaTOpHBIM 00OPYIOBAaHMEM, a TAKXKe IpaBuUiIaM OOpAIEHUS C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMH IO BBINOJHEHHIO JaOOPaTOPHBIX XMMUYECKHUX OINBITOB IO MONYYCHHIO U COOMPAHMIO Tra3000pa3HBIX BEIIECTB
(BOJOpOJa M KHCIOPOAA), MPHTOTOBICHUIO PACTBOPOB C OMPEACAEHHOH MacCOBOW JO0JICH pacTBOPEHHOIO BEINECTBA, IUTAHHPOBATH W IPOBOAUTH
XHMHYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIeNoYeil U KUCIOT C HOMOIIBIO HHANKATOPOB (JTakMyc, GeHoIdTaneHH, METHIOPAHK U
Jipyrue).

K koHIy 00yueHus B 9 KjIacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaxaTh c(HOPMHUPOBAHHOCTh Y 00YJAIONIUXCST YMEHHIL:

PAcKpBIBATh CMBICT OCHOBHBIX XMMHYCCKUX IOHATHIl: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH, aHHOH, IIPOCTOE BEILECTBO, CIOXHOE
BEIIECTBO, BAIICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTENICHb OKHCIICHUS, XMMHUYECKash PeaKis, XUMHYECKas CBs3b, TEIUIOBOH 3((eKT peakuuy,
MOJIb, MOJIIPHBII 00BEM, PACTBOP, HIEKTPOIHUTHI, HEAIEKTPOIHUTHI, ICKTPOIUTHICCKAs AUCCOLHALS, PEAaKIMH HOHHOTO OOMEHa, KaTalu3arop,
XHMHYECKOe PaBHOBECHE, OOpaTHMble M HEOOpaTHMBIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC DPEAKIMH, OKHCIHTEIb, BOCCTAHOBHTEND,
OKHCIICHHE ¥ BOCCTaHOBJICHHE, aJUIOTPONUs, aM(pOTEpHOCTb, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas), KPUCTaJLIMIecKas
penéTka, KOppo3usi METaJJIOB, CILUIABbI, CKOPOCTh XMMHUYECKON PeaKliHy, HpeenbHo gomycTiumMas konuenTparus [1JIK Bemectsa;

WUTIOCTPHPOBATh B3aHMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATHII M IIPUMEHSTD 3TU HOHSTHS [IPH OMMCAHNUH BELIECTB M MX NPEBPAIICHHI;
HCIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY JULSl COCTABJICHHUS (DOPMyYJT BEIIECTB ¥ YPABHEHUH XUMHUYECKUX PEaKLHi;

OIPEEsTh BaJCHTHOCTh W CTEHEHb OKHCICHUS XHMHYECKHX SJICMEHTOB B COCAWHCHHSAX Pa3IMYHOrO COCTaBa, IPUHA/ICKHOCTh BEIIECTB K
OIpe/IeIEHHOMY KJIacCy COEAMHEHUH II0 (opMynaM, BHA XHMHYECKOH CBS3M (KOBAJICHTHAs, HOHHAs, METAUIMYECKas) B HEOPraHUYCCKUX
COCIIMHEHMSIX, 3aps]] HOHA IT0 XHMHYECKOH (hopMyJie, XapaKkTep Cpeibl B BOJHBIX PacTBOpax HEOPraHWYECKUX COCAMHEHHMIT, THI KPHCTAINIECKOM
PELIETKN KOHKPETHOT'O BEIECTBA;

packpeiBath cMbici Ileproanueckoro 3akona Jl. . MeHjeneesa i JeMOHCTPUPOBATh €r0 MOHUMAHKE: OMMCHIBATE U XapaKTePU30BaTh TaOINUHYIO
dopmy Ilepuoauyeckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB: Pa3inyaTh MOHATUS «IJIaBHas moArpynna (A-rpynna)» u «mnobounas noarpymmna (b-
rpymma)y, Maable M OONbIINE IEPUOJbI, COOTHOCHUTh OOO3HAYCHMS, KOTOPHIE HMEIOTCS B IIEPHOAMYECKON TaONuIEe, C YHCIOBBIMHU
XapaKTepHCTUKAMH CTPOCHHS aTOMOB XHUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsj sapa, oOlnee YHCIO DIEKTPOHOB U paclpefeleHHe HX IO
JJIEKTPOHHBIM CJIOSIM), OOBSICHAT OOIINE 3aKOHOMEPHOCTU B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX COCJWHEHHII B IpeleNax MajbIX NEPHOIOB U
IJIABHBIX HOATPYII C y4ETOM CTPOCHHS HX aTOMOB;

KJIacCH(UIMPOBATh XMMUYECKUE SJIEMEHTbI, HEOPraHWUECKHE BEIECTBA, XUMUYECKUE Peakuuy (10 YHCIy M COCTaBY YYacTBYIOIIMX B PEaKIMH
BEIIECTB, MO TEMIOBOMY 3P (EKTY, 10 H3MCHEHHIO CTCHEHEH OKHUCIICHUS XMMHUYECKUX 3JIEMCHTOB);

XapaKTepH30BaTh (OMUCBHIBATH) OOLIME M CICHH(UYICCKHE XMMHYCCKHE CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKAAs ONHCAHHC
IIPUMePaMH MOJEKYIIIPHBIX U HOHHBIX yPaBHEHHI COOTBETCTBYIOIINX XUMHUIECKHUX PEaKIIHUi;

COCTaBIATh YPaBHEHUS DJICKTPOIUTHYECKOH AUCCONMALMN KHCIOT, IIEJIOYeH M COJiel, MOJHBIE W COKPAIEHHBIC yPABHEHMS PEaKkIuid HOHHOIO
oOMeHa, YpaBHEHUsI PEaKIHii, TOATBEPKIAIOIIHNX CYIIECTBOBAaHIE FeHETHIECKOH CBA3H MEXy BEIECTBAMH Pa3IMYHbBIX KIACCOB;

PAcKpBIBATh CYIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHil TOCPEACTBOM COCTAaBIICHHS JIEKTPOHHOIO OanaHca 3THX PeaKIiyii;
IPOTHO3MPOBATh CBOWCTBA BELICCTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTU IHMPOTCKAHMS XMMUYECKHX MPEBPAICHHH B Pa3IHYHBIX
YCIIOBHSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJSIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa 10 (HOpMyIsie COCINHCHHS,
MAacCOBYIO JIONIO BEIECTBA B paCTBOPE, IPOBOAUTE PACUETHI 10 YPABHEHHIO XUMHYECKON PEeaKIliH;

cOOMIONATh NpaBUiIa IMOJNB30BAHUS XUMHYECKOH IOCyIoH U JiabopaTOpHBIM 00OpYHZOBaHMEM, a TaKXkKe IpaBHia oOpalleHHs] C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIMSMH IO BBINOJHEHHIO JIAOOPATOPHBIX XMMUYECKHMX OIBITOB IO TONYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa M YIJIeKUCIIOro rasa);

MPOBOJMTH PEAKINH, MOATBEPKAAIOIINE KAYCCTBCHHBIH COCTaB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM IyTEM XJIOPHA-, OPOMHA-, HOXH-,
kapbonat-, docdar-, cuamkar-, CyiabaT-, THIPOKCHA-MOHBI, KaTHOHBI aMMOHHS M HOHBI M3YYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHMYECKHX BEIIECTB;

NPYMEHSITE OCHOBHBIC ONEpAl[MU MBICIHTEIFHOW JEeSTeNbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, 00OOIIeHHe, CHCTeMaTH3alHIo, BBIABICHHE
HPHYUHHO-CIICJICTBCHHBIX CBSI3€H — JUIi W3YYCHMS CBOWCTB BEIIECTB M XUMHYECKHX PEAKIMH, €CTCCTBEHHO-HAYYHBIC METOJbl MO3HAHMS —
HaO0IeHNe, U3MEPEHUE, MOJISIIMPOBAHUE, IKCIIEPUMEHT (PeabHbIN U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KonmnuecTBo yacoB
Ne HaumeHoBaHue pa3/1e/10B U TeM JJieKTpoHHbIe (1M POBHIE)
Konrposasnbie IpakTuyeckue
n/n MpPOrpaMMbl Bceero o0pa3oBaTe/bHbIE Pecypehbl
paéoThbl paéoTbl
Pa3nen 1. [lepBonavajbHble XUMHYECKHE TOHATHS
Xumusi — BakHasi 00J1acTh
1.1 ©CTECTBO3HAHMS M IPAKTUYECKOIT 5 2 https://m.edsoo.ru/A3RITAT6X
JIEATELHOCTH YEJI0BEKa
1.2 BerectBa u XuMU4eCKHE peakiiu 15 1 https://m.edsoo.ru/JOMIVEVED
Hroro no pazneny 20
Pazznen 2. BackHelimme npeacTaBuTe 1M HEOPraHUYeCKUX BelleCTB
B . K LIT [
2.1 O3YX. RHCIOPOA. LIOMITHE 0 6 https://m.edsoo0.r/QSASKSWSY
OKCHIAX
B LI
22 OAOPOZL. HIOHATHE 0 KHCTOTAx 1 8 1 https://m.edsoo.ru/C4HSK 6TSE
COJISIX
Bopna. P 1T
2.3 ona. Pactsopet. Towsmie o 5 1 1 https:/m.edsoo.ru/F1X701B0Q
OCHOBaHHSX
O
24 CHOBHDIC IIACCRL HEOPFAMIHCCiiX 11 1 1 https:/m.edsoo.r/L3FAR7GOT
COEIMHEH U
HWroro no pasueny 30



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

Paznen 3. [lepuoanyeckuii 3axkod u [lepnoanyeckas cucreMa XuMHUYecKHX dJ1emenTos J1. U.

OKHCJIUTEIBHO-BOCCTAHOBUTEIbHbIE peakuuu

MemnaeneeBa. CTpoeHne aTOMOB. XUMUYECKas CBA3b.

Ilepuoanueckuii 3aKoH 1
3.1 Tleproziccicast cHCTEMa XHMHHCCKHX 7 https://m.edsoo.ru/COT1KSPOM
snementoB /1. . Menneneena.
Crpoenne atoma
X .0 -
32 VIMITICCIG CBASD. DIHCTITEARHO 8 2 https://m.edsoo.r/WSCOT2E7K
BOCCTAHOBHTEIIBHBIC PEAKIIAH
Hroro no pasueny 15 https://m.edsoo.ru/D9Y9K7ESL
PezepBHOE Bpemst 3 https://m.edsoo.rw/A3F7K3G1G
OBILIEE KOJIMYECTBO YACOB I10 68 5 5
ITPOTPAMME
9 KJIACC
KosimdectBo yacoB
No HaumeHoBaHue pa3/1e/10B U TeM DieKkTpoHHbIe (1M POBBHIE)
KonTpoabubie IIpakTnyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTeJibHbIe Pecypchbl
padoTbI padoTbI
Pa3pen 1. BemecTBo n XuMHYeCKHe PeaKIuA
IT ( i
11 OPTOPCHHHE I YIAYDICHIC SHAMIH 5 1 https://m.edsoo.r/GOMSWOI3T
OCHOBHBIX pa3/ielIoB Kypca 8 kiacca
12 OCHOBHbIE 3AKOHOMEPHOCTH 4 https://m.eds00.1/R3Z9Q6GAG
XUMHYECKUX PeaKLui
13 SMERTPOMITEECKa IHCCOMIALR. 8 1 1 https:/m_edsoo.r/DSRSVAO4A
XHUMHYeCKUe peakiii B pacTBOpax
Hroro no pazneny 17
Paznen 2. HeMeTa/uIbl M UX COeIMHEHMs
06
2.1 LAt RADAITCPHETHI XIMITCCITX 4 1 https://m_edsoo.r/FOW INOF5V
anemMeHToB VIIA-rpynmnel. I"anorenst
OO011ast XapaKTepPUCTUKA XUMHYECKUX
2.2 anemeHToB VIA-rpymnmsl. Cepa u eé 6 https://m.edsoo.ru/STL7TMILTS
COCIMHECHUS
OOmas XxapakTepuCTHKa XUMHIECKUX
2.3 9JIeMeHTOB VA-rpynmbl. A30T, 7 1 https://m.edsoo.ru/A6Y9S6H4U
(bochop 1 Mx coeqUHEHHS
OO0u1as XapaKTEPUCTUKA XUMHYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 https://m.edsoo.ru/Q2WSH2KSY
KPEMHHI 1 NX COCAMHEHHS
Hroro no pasneny 25
Pazpnen 3. MeTa/liIbl M MX COeIMHEHUSI
3.1 Oomye cBoOiicTBa METAJLIOB 4 https://m.edsoo.ru/C1C6H6T2M
B .
32 VHHCHIING METATLIBLH 1Y 16 1 2 https://m.edsoo.r/I8G6I7TROU
COCIMHEHUS
Hroro no pazneny 20
Paznen 4. Xumust 1 okpy:karomas cpeia
B
41 CLICCTER I MATCPHATEL B ACHHI 3 https://m.edsoo.ry/Z3S8T1Q8K
YenoBeKa
Hroro no paszueny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
OBILLIEE KOJIMYECTBO YACOB I10 68 4 -
ITPOTPAMME
MOYPOYHOE IINTAHUPOBAHUE
8 KJIACC
KosnyectTBo yacoB
Ne Tema vboka Jara JJeKTpoHHBbIe HU(POBbIE
n/n » Bcero Konrpoabnurre HpaxTiaeciue H3y4eHHsI obpa3oBaTebHbIE PecypChl
patoTbI padoThbI
11 . P
1 PCAMCT XIMII. L 07Ib XIMII B 1 hitps://m.eds00.ru/JAC2VEMIV
KU3HH YeroBeka. Tena U BelecTsa
2 ITonsTHE O METOAX [TO3HAHUS B 1 https://m.edsoo.ru/P1O8ASC6T



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/D9Y9K7E5L
https://m.edsoo.ru/A3F7K3G1G
https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A
https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T

XUMHUHU

Ipaxtuyeckas padora Ne 1 «IIpaBuma
paboTHI B J1aOOPaTOPUH H IIPUEMBI
obparieHus ¢ 1ab0paTOPHBIM
000py10BaHHEM»

https://m.edso0.ru/OSG3EODSY

Yucteie BeniecTBa u cMecH. CriocoObl
pasaeneHus cmecei

https:/m.edsoo.ru/X1A2E3M8R

Ipaxriyeckas pabora Ne 2
«Pa3nenenne cMeceii (Ha npumepe
OUYHMCTKH [OBAPEHHON COJIN)»

https://m.eds00.ru/R6W6Z8F9X

ATOMBI 1 MOJICKYJIbI

https://m.edsoo.ru/J7R1IO8HIL

XHUMHUYECKHE DIIEMEHTHI. 3HAKH
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB

https://m.eds00.rt/W3U6Q6D7TW

HpOCTI)Ie U CJIOKHBIC BECIICCTBA

https://m.edsoo.ru/H2ZW7WS8P3A

ATOMHO-MOJIEKYJIIPHOE YUEHHE

https://m.edsoo.ru/EODILSNIN

3aKOH OCTOSHCTBA COCTaBa BELIECTB.
Xumuueckast hpopmyiia. BanentaocTs
ATOMOB XMMHUECKUX AJIEMEHTOB

https://m.edsoo0.ru/I3Y2G1R4C

11

OTHOCHUTEbHAS aTOMHAsI Macca.
OTHOCUTETbHAS MOJIEKYJIsIpHasg Macca

https://m.edsoo.ru/FON3SOA9L

12

MaccoBast 105151 XHMUYECKOTO
3JIEMEHTA B COCJIMHEHHU

https://m.edsoo.ru/J6A9W4P1J

13

KonuuectBo BemectBa. Moib.
MonsipHast Macca

https://m.edsoo.ru/C2J5K415X

14

DuzpyecKre U XMMUYECKUE SIBICHHUS.
XuMuueckas peakuus

https://m.edsoo.ru/S2R3IH7IN6C

15

IIpu3Haku 1 ycnoBus NpoOTEKaHUs
XMMHUECKUX peaKkuuit

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXPaHEHHUs] MACChI BEILECTB.
XUMHUECKUE yPaBHEHHUS

https:/m.edso0.ru/P7V8ASZ3D

Beruncienns KoJau4ecTsa, MacChl
BEILECTBA [10 YPaBHEHUSIM
XMUMHUYECKUX peaKkuuit

https://m.edsoo.ru/W9S8Y 7727

18

Knaccnduxauus XuMHYECKUX
peaxnuii (CoeUHEHHUs, Pa3I0KeHUS,
3aMelleHus, 0OMeHa)

https:/m.edsoo.ru/KOP1L4RIW

19

M. B. JlIomoHOCOB — y4€HBIii-
sHImKIoneauct. O6o01eHne 1
cucTeMaTu3alus 3HaHu|

https://m.edsoo.ru/C2T2E6 W6V

20

KonTtponbHas padota Nel 1o Teme
«BemiecTBa 1 XUMHUYECKHE PEAKLIIM

https://m.edsoo.ru/D6E9Q4EIH

21

Bo3nyx — cmechk rasos. CocraB
Bo3ayxa. Kucimopox — ameMeHT u
npocroe BemiecTBo. O30H

https:/m.edsoo.ru/M6ATYOWT7S

22

Duznyeckue U XUMHUYECKUE CBOMCTBA
KHCI0poa (peakiuy OKHCICHHUS,
ropenue). [TonsTue 00 okcuaax

https://m.edsoo.ru/O0Q4H1UST

23

Croco0bI OTy4YeHNst KHCTIOpO/Ia B
J1a00paTOPHU U IPOMBIIIIEHHOCTH.
ITpumMenenne kucaopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

TemnoBoit a3 dexT xummyeckon
Ppeaxiyu, MOHATHE O
TEPMOXHMHUYECKOM yPAaBHEHHH, IK30-
1 SHJOTEPMUYECKUX PEaKIIIX

https:/m.edsoo.ru/Z6H4GIDW

25

TomuBo (He(Th, YTOIb U METaH).
3arpsi3HEHHEe BO3/yXa, CII0OCOObI €ro
[PEAOTBPAICHHUS

https://m.edsoo.ru/Y2Y4M4H 1B

26

Ipaxtiyeckas pabora Ne 3 o Teme
«IToy4enue n cobupanme
KHCIIOPOIa, U3yUCHHE €ro CBOMCTBY

https://m.eds00.ru/J2X0TOAOD

27

Bonopon — anement u npoctoe
BeliecTBo. Haxoxxenue B mpupone

https://m.edsoo.ru/ISD2B5SD7A

28

Ddusnueckre ¥ XMMUYECKHE CBOICTBA
Bozopoaa. Ilpumenenne Bogopoaa

https://m.edso0.ru/QOA7R7W60

29

TloHsATHE O KHCIOTAX U COJIAX

https://m.edsoo.ru/N711U1E4J



https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J

30

Crioco0b! MoTy4eHUs BOIOPO/iA B
naboparopuu

https://m.edsoo.ru/FAW6US5Q5Q

31

IMpaxriyeckas pabora Ne 4 o Teme
«ITomyuenne u cobupanmne BoIOpoaa,
U3yUYEHUE €0 CBOMCTB»

https://m.edsoo.ru/A8D2B6027Z

32

MonsipHbliit 00bEM ra3oB. 3aKOH
ABoraapo

https://m.edso0.ri/W4Y 1W4W8C

33

Brruuciienns o0béma, KomuecTBa
BEIIIECTBA 'a3a 110 €ro U3BECTHOMY
KOJIMYECTBY BELIECTBA MM 00BEMY

https://m.edsoo.ru/LOW2K9QS8I

34

Boruncienust 005EMOB ra3oB 1Mo
YpaBHEHHIO PEaKLMH HA OCHOBE
3aKOHA 0OBEMHBIX OTHOIIEHHH I'a30B

https://m.edsoo.ru/M7G2D2E3H

35

dusnueckne 1 XUMUYECKUE CBOMCTBA
BOZIbI

https://m.edsoo.ru/F3SSH7H9U

36

CocraB ocHoBanuii. [Tousitue 06
HMHJUKATOpax

https://m.edsoo0.ru/I9M1C5U8J

37

Bona kak pactBopurens.
HacslmmeHHbIe 1 HeHACHIICHHBIE
pacTBOpBL. MaccoBas OIS BEIecTBa
B PacTBOpe

https://m.eds00.ru/S7TZON3IW2D

38

IIpakTuyeckas padora Ne 5 o reme
«IIpuroroBienue pacTBOPOB C
onpeaenEHHON MaccoBOil foei
PacTBOPEHHOIO BEIIECTBA»

https://m.edsoo.ru/LOV7U6I6H

39

KonTtponbHas pabota Ne2 1o Teme
«Kucnopoa. Bonopoa. Bona»

https://m.eds00.ru/Y3C8C9C8Z

40

Oxkcupl: cocTas, kinaccudukanus,
HOMEHKIIATypa

https://m.edsoo.ru/DIA6N2BI9L

41

[MonyyeHne 1 XMMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX H
aM(OTEPHBIX OKCHIOB

https://m.edsoo.ru/E3USHI W8V

42

OCHOBaHUS: COCTaB, KIacCUPHUKAIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/COZOEINEV

43

ITonyuenue n XuMHU4YeCKHE CBONCTBA
OCHOBaHMI

https://m.edsoo.ru/W5V2Q8KI1E

44

Kuciotsl: cocras, Kiaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

ITonyuenue u XMMHUYECKHE CBOHCTBA
KHCIIOT

https:/m.edsoo.ru/BSC1L3L6M

46

Coun (cpeHue): HOMEHKIIATypa,
CIOCOOBI TTOJTy4eHHs, XHMHYECKHE
cBoifcTBa

https://m.edsoo.ru/J4B9QSE1X

47

Ipaxtiyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 3a/a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEAMHEHUI»

https://m.edsoo.ru/E9X4K8F7TW

48

I'enetnueckas cBA3b MEXIYy Ki1acCaMu
HCOPraHNYCCKUX COeTMHEHUH

https://m.edsoo.ru/HOUSD6A0OC

49

O6001IEeHHE U CHCTEMATH3ALUS
3HAHUH

https://m.eds00.ru/Q6GINSL4AB

50

KonrponbHas padora Ne3 o Teme
"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
coeuHeHui"

https://m.edsoo.ru/W6J7L5I5P

51

IlepBble MONBITKH Ki1acCupUKALUN
XUMHYECKUX 31eMeHTOB. [ToHsTHE O
IPYIIAaxX CXOJHBIX HJIEMEHTOB

https://m.edsoo.ru/R4STM4MIN

52

Tlepnoanueckuii 3akoH 1
INepruonnueckas cucrema
XUMHYECKHX d1eMeHTOoB J]. 1.
Memnneneena

https://m.edsoo.ru/A1BIFOV6C

53

IMepropl, TpyMIIBI, TTOATPYIITBI

https://m.edsoo.ru/W30116R2U

54

Crpoenne atoMoB. CocTaB aTOMHBIX
sinep. M3oTonsl

https://m.eds00.ru/C9Q907Z3C

55

CrpoeHue 3JIeKTPOHHBIX 000JI04eK
aToOMOB 271eMeHTOB [leproandeckoit

https://m.edso0.ru/O0F6YSC8B



https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B

cuctemsl J1. . Menneneesa

56

XapakTepUCTHKa XUMUIECKOTO
9JIEMEHTA I10 €T0 MOJIOXKEHUIO B
Ilepnoaunueckoii cucreme 1. U.
Menzeneesa

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [lepuoanueckoro 3akoHa
JUISL pa3BUTHS HAYKH M NPAKTUKU. [].
1. MenneneeB — yu&HbIi, efaror u
rpaKAaHHH

https://m.eds00.ru/K3S31400V

58

PesepaHblii ypok. O6001menue 1
CHCTEMAaTH3ALMs 3HAHHUH /
Bcepoccuiickas npoBepoyHas pabora

https:/m.edsoo.ru/BOVI1I4W6A

59

KontponbHas pabora Ned o Teme
«Ctpoenue aToMa. XHMMHUUECKas
cBs13b» / Beepoccuiickast
MpoBepoyHas padora

https://m.edsoo.ru/L.21L.4K005Q

60

DIIeKTPOOTPULIATEILHOCTE AaTOMOB
XHMHYECKUX JIEMEHTOB

https:/m.eds00.ru/S6R802X9B

61

Honnas xumMuyeckas cBs3b

https://m.eds00.ru/R201T6L.4S

62

KoBanenrnas TMOoJsIpHast XUMHAYECKas
CBA3b

https://m.eds00.ru/GON4H4J6F

63

KoBasientHas HETIOJIIpHas
XUMHUYECKas CBA3b

https://m.edsoo0.ru/R5Q417S5K

64

CTerieHb OKUCIICHHSI

https://m.edsoo.ru/S8U900D4B

65

OKHUCIHUTENBHO-BOCCTAHOBUTEIILHBIC
peakiuu

https:/m.edsoo.rt/KOW2Q5Y1C

66

OKHCIUTENN ¥ BOCCTAHOBUTEIH

https:/m.edsoo.ru/M3DOP4C9Y

67

PesepBHblii ypok. O0001IEHNE U
CHCTeMAaTH3alMs 3HaHUH 10 TeMe
«Crpoenue aroma. XuMudeckast
CBSI3b»

https:/m.edso0.ru/S2R4S§M7TN

68

Pe3zepBHblii ypok. O0001IEHNE
CHUCTeMaTH3alMs 3HAaHUI

https://m.edsoo.ru/SIR1B1L6Q

OBLIEE KOJIMYECTBO YACOB I10
IMTPOTPAMME

68

9 KJIACC

Ne
n/m

KosunyecTBO 4acoB

Tema ypoka

Bcero

KoHnTtposbHbIe
padoThl

IpakTuyeckue
pa6oTbI

Jara
H3YYeHHsI

DJIeKTpoHHBIEe HH(POBHIE
06pazoBaTe/ibHbIC Pecypehbl

Ilepuonnueckuii 3axoH.
Ilepuonnueckas cucrema
XUMHUYECKUX dieMeHToB /1. 1.
Menneneena

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B H3MEHEHUU
CBOICTB XHUMHYECKHX I€MEHTOB
TepBBIX TPEX NEPHOIOB

https://m.edsoo.ru/VSKIC1C4R

Kiraccuduxarnus n HOMEHKIaTypa
HEOPraHUYECKHX BEIIECTB

https://m.eds00.ru/Q9Y1Y7200

Buapl XuMu4deckoit CBSI3U M TUTTBI
KPUCTAJUTNYECKUX PEHIETOK

https://m.edsoo.ru/R9T4R3J2H

Konrponbhas pabora Nel o teme
«IloBTOpeHue u yriuyodiaenue
3HAaHMT OCHOBHBIX Pa3ZIelIoB Kypca
8 ximacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccudukauns XuMHuecKux
peaKuuii o pasIMIHBIM
MPU3HAKAM

https://m.edsoo.ru/H6L106U8O

IToHsITHE O CKOPOCTH XUMHUYECKON
peakiuu. [ToHSATHE O TOMOTEHHBIX
M TeTEPOTeHHBIX PeaKIUsIX

https://m.edsoo.ru/Y8B8UBO4I

INonsATHE 0 XUMHYECKOM
paBHOBecuH. DaKTOPHI,
BJIMSIOMINE HA CKOPOCTD
XUMHYECKOH peakuuu u
MIOJIOXKEHNE XUMUIECKOTO

https://m.eds00.ru/SSK8G2A3K



https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q
https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

paBHOBECHS

OKHCITUTETBHO-
BOCCTaHOBHUTEJIbHBIC PEAKIIMU

https://m.edsoo.ru/G9K9O1B1A

10

Teopust HMEKTPOIIUTUYECKOM
nucconnanyi. CUIbHBIE U ci1a0ble
JNEKTPOIUTHL

https://m.edso0.ru/BOO3F108F

11

HoHnHble ypaBHEHUs peakLuit

https://m.edsoo.rut/HIN3L8Y7G

12

XHMHUUYECKUE CBOMCTBA KMCIIOT U
OCHOBaHHI B CBETE
MpeACTaBICHUN 00
JNEKTPOIUTUICCKON TUCCOLHALINH

https://m.edsoo.ru/T3G0X4B9I

XuMHUYECKHE CBOWCTBA COJICH B
CBETE MpPEe/ICTaBICHUI 00
3JIEKTPOIUTHYECKON TUCCOLMALMU

https://m.edsoo.ru/S1P2W3Q2V

14

TTonsitue o ruznponuse conen

https://m.eds00.ru/X9Q4S7R5D

15

O060011IeHIEe U CHCTEMATH3aIUs
3HAHUHI

https://m.edsoo.ru/B3HIQOWON

16

IpakTuyeckas padora Ne 1.
«PereHne 3KCrIepUMEHTaIBHBIX
3a/1a9»

https://m.edsoo.ru/Y2CIM4K4K

KonTtponbHas pabota Ne2 1o Teme
«ONEeKTPOIUTHYECKAS
aucconunanus. XuMHyeckue
peaKi{u B pacTBOPax»

https://m.edsoo.ru/A3ESY 1K4F

18

OOmas xapakTepUCTHKa
raJIoreHOB. XUMHUECKHE CBOWCTBA
Ha IpuMepe xJiopa

https://m.edsoo0.ru/L.9Q3U2Z0U

19

Xnoposogopon. ComnstHas
KHCJIOTa, XHMUYECKHE CBOMCTBA,
MOTyYeHHE, TIPUMECHEHNE

https://m.eds00.ru/VOY2L8Y0S

20

IMpaktiyeckas padora Ne 2 o
teme «Ilosryyenue constHoM
KHCJIOTBI, U3y4eHHE e€ CBOCTBY

https://m.eds00.ru/V405C7J3Y

21

Brraucnenuns mo YpaBHECHUAM
XUMHUYCCKHUX peaKHHﬁ, €CJIN OOUH
U3 p€arcHToB JaH B H30bITKE

https://m.edsoo.ru/R8ROJILSA

22

OO0wias xapakTepUCTHKA
a1eMeHTOB VIA-rpynmst

https://m.edsoo.ru/USKSESDOV

23

AJUTOTPOIHBIE MOTH(DHKALINI
cepsl. Haxoxnenne cepsl u eé
COCIMHEHUH B TIPUPO/IE.
XUMHYECKHE CBOWCTBA CEpPbI

https://m.edsoo.ru/P8X9L.2R2Y

24

CepoBoi0po, CTPOCHHE,
(u3MYECKUE U XUMHYECKUE
CBOMCTBa

https://m.edsoo.ru/DIK1F5U6P

25

Oxcubl cepbl. CepHast KUCIIOTa,
¢bu3nuecKue 1 XUMHIECKUe
CBOIfCTBa, MPUMEHEHUE

https:/m.edsoo0.ru/K2COD1YSW

26

XUMHYECKHE PEAKIH, JIKAIINE
B OCHOBE HPOMBIIIIEHHOT'O
croco0a Moy4YeHus CepHOI
KHCIIOTBI. XUMHUYECKOE
3arpA3HEHHE OKPYIKAIOIICH Cpe/Ibl
COCITMHCHHUSAMH CEpPBI

https://m.edsoo.ru/V6V8I2S2H

27

Brerauciienne maccoBoit o
BbIXOJa IPOAYKTa p€aKu

https://m.edsoo.ru/TSHSMS5C6Q

28

OO0w1as xapakTepUCTHKA
37eMeHTOB VA-rpynmnsl. A3oT,
pacIpocTpaHEeHHE B IPHPOJE,
¢bu3nUecKye 1 XHMHIECKUE
CBOMCTBa

https://m.eds00.ru/J9X6KSESP

29

AMMHaK, ero gusndeckue u
XUMHYECKHE CBOMCTBA, MOIyYeHHE
U IIPUMEHCHHE

https://m.edsoo.ru/A2J3ESISU

30

IMpaxtiyeckas padora Ne 3 o
teme «[lonyueHne ammuaxa,
U3YYCHHE ero CBOMCTBY

https://m.edsoo.ru/H8A8ASG8V



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V

31

A30THas KHCIIOTa, €& Gpu3ndecKre
M XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/A4S5SF4UOM

32

Hcnonp3oBaHnEe HUTPATOB U COJEH
aMMOHHS B KaU€CTBE
MHHEPAITBHBIX YIOOPESHHH.
XUMHYECKOE 3arpsi3HeHHE
OKpYyKarolei cpesibl
COEIMHEHHAMH a30Ta

https://m.eds00.ru/G7Y4Q1J6P

33

Doctop. Oxeun dpocdopa (V) u
(docdopHas kucnora, puznueckue
U XUMHYECKUE CBOUCTBA,
MIOJTyYeHHE

https://m.edso0.ru/QSBOGIN3R

34

Hcnonw3oBanue pocdaros B
KauecTBEe MHHEPAJIbHBIX
ynoOpeHuii. 3arps3HeHne
MIPUPOIHOI cpensl pochaTamu

https://m.edsoo.ru/M4G5SH1P30

35

VYriaepon, pacpocTpaHeHue B
npupose, Gpusndeckue u
XUMHUYECKHE CBONCTBA

https://m.edsoo.ru/A9C8F1A41

36

OKcHIBI yriieposa, ux
(U3MYECKUE U XUMHYECCKUE
CBOiicTBa. DKOJIOTUYEeCKHe
po0JIeMBl, CBSI3aHHBIE C OKCHIOM
yrinepona (IV)

https://m.edsoo0.ru/P6UTM4K9T

37

VYronpHas KACIOTa U €€ CONN

https://m.edso0.ru/TSO1SOF1T

38

IMpaxtryeckast padora Ne 4 o
teme "TlosryyeHue yriekucioro
rasa. KayecTBeHHas peaknus Ha
KapOoHaT-HOH"

https://m.edso0.ru/P6WIW6A4C

39

INepBoHayanbHbIE TOHATHS 00
OPraHHYecKHX BEIIeCTBaX KaK O
COEAMHEHUSX yriepoja

https://m.eds00.ru/GSO6H6X1E

40

Kpemuuii u ero coenunenus

https://m.eds00.ru/S2F37Z4G3N

41

IpakTuyeckas padora Ne 5.
Pemienne sKCriepuMEHTAIBHBIX
3a1a4 1o Teme «Baxkueimme
HEMETAJUTBI U MX COETUHEHUS

https://m.edsoo.ru/Y8B8R2E1J

42

Konrposnbhas pabora Ne3 ro teme
«BaxHeiie HeMeTaJlIbl 1 UX
COCIMHEHUSDY

https://m.edsoo.ru/K1E4WS5F5D

43

OO01u1ast XapaKTEepUCTHKA
XUMHYECKHX DJIEMEHTOB —
MeTayIoB. MeTautyeckas CBsI3b
M MeTaJInuecKast
KPHCTAJUTHIECKas PEIIETKa.
®duznyeckue cBOCTBAa METAIIIOB

https://m.edso0.ru/Q5M8X37Z6L

44

XUMHUECKHE CBOMCTBA METAJLIOB.
ONEeKTPOXUMHYECKUH P
HanpsHKEHUH METayuIoB

https://m.edsoo.ru/M7GOF6W6K

45

OO6ume cnocoObl MOTyYeHHUs.
merauioB. Crutabl. Berancinenus
10 yPABHEHMSIM XUMHYECKHX
peaxIii, ecM OAWH U3 PEarcHTOB
COIEPKUT IIPUMECU

https://m.eds00.ru/F9S7U4G5C

46

IlonsiTHe 0 KOPPO3UU METAIIIOB

https://m.eds00.ru/U4T6B8L6C

47

IllemounbIe MeTaLTBI

https://m.edsoo.rt/ESNOF6H7A

48

OKCHJIBI ¥ TUIPOKCHIBI HATPUS U
Kauust

https://m.edsoo.ru/Q5SF4A8Z0U

49

[]enouHO3eMeNbHbBIE METAILIIBI —
KaJIbIMA ¥ MarHUi

https://m.edsoo.ru/R9G4H2L5S

50

Bakneiinme coeinHEHNs KaIbLUs

https://m.edsoo.ru/BSB6SOF6R

51

O6001IeHHE U CHCTEMATH3AIUS
3HAHUH

https://m.edsoo0.ru/Z8S2E1Y6W

52

JKEcTKoCTh BOIBI M CIIOCOOEI €€
yCTpaHeHHs

https://m.edsoo.ru/U4F1V1P9K

53

IIpakTuyeckas padora Ne 6 o
Teme "JKECTKOCTh BOJIbI U METOIbI

https://m.edsoo.ru/TO6EQU213W



https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W

eé ycrpaHeHus"

54 AOMHHUT 1

https://m.eds00.ru/O2U1T4S00

AMc¢oTepHbIe CBOICTBA OKCHAA U
THpOKCHUIa

55

https://m.edsoo.ru/T72619U3S

56 Kenezo 1

https://m.edsoo.ru/I2ROK4COE

OKCI/II[I)I, TUAPOKCUIBL U COJIN

37 xenesa (II) u xenesa (I1I)

https://m.eds00.ru/U2B9I3V0Q

58 O00011eHNE U CHCTEMATH3aLHs |
3HAHUI

https://m.edsoo.ru/ W6NOHSL7X

IMpaxtmyeckast padora Ne 7.
PelieHne SKCIIepUMEHTAIBHBIX
3as1a4 1o TeMe «Baxueimme
METAaJJIbl U UX COSTUHEHHS

59

https://m.edsoo.ru/JIM4T7L4X

Beruncienus o ypaBHEHUAM
XMMHYECKUX PEaKILuii, ecii OAuH
W3 PEareHTOB JIaH B U30BITKE HIH
COJICPKUT TIprMecH. Beruncienus
MaccOBOM JI0JIM BBIXOJ1A NPOIYKTa
peakuuu

60

https://m.edsoo.ru/F2G0O1YOK

61 O00011IeHNE U CUCTEMAaTH3aLHs |
3HAHUHI

https://m.edsoo.ru/WIFS8E9LSN

KonrpounbHas pabora Ne4 o Teme
62 «BakHeiine MeTamibl U UX 1 1
COCIMHEH MDY

https://m.edsoo.ru/FIEOK9H7N

BeHIeCTBa 1 MaT€pHalkbl B

63 .
[IOBCEIHEBHOM KHM3HU YeJIOBEKA

https://m.edsoo.ru/T4P9U7D4B

XUMHYECKOe 3arpsi3HeHHe

64 .
OKpyKaroIIeil cpeibl

https://m.eds00.ru/COU7O0M3X

Ponb xumuu B peIICeHnn

65
9KOJIOTHYECKHX TpoOIeM

https://m.edso0.ru/K9X9AZTOM

PesepBHblii ypok. O0001IEHNE

66 o
CHCTEeMaTH3alus 3HAaHUI

https://m.eds00.ru/TSK5V6J3C

PesepsHblii ypok. O6001menue 1

67 .
cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/Y2B8C4H2E

PesepBHblii ypok. O0001IEHNE U

68
cUCTEeMaTHU3alMs 3HAHUH

https://m.edsoo.ru/B3P1R2T3V

OBIIEE KOJIMYECTBO YACOB I10

[MPOI'PAMME 68 4

MPOBEPSIEMBIE TPEFOBAHMS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM

OBPA3OBATEJILHOW ITPOTPAMMBI

8 KJIACC
Kon . o
IIpoBepsieMble peAMETHBIE Pe3yJILTATHI OCBOCHHSI OCHOBHOI 00pa30oBaTe/IbHOM NPOrpaMMbI OCHOBHOI'O 0011ero
NpoBepsieMoro
PoBep o0pa3zoBaHus
pe3yabTara
1 ITo Teme: «IlepBOHAYAIBHBIC XUMUUECKHE TOHSTHSD)

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUECKHX IMOHSATHI: aTOM, MOJIEKYJla, XUMHUECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE
BEIIIECTBO, CMECh (OTHOPOJHASI U HEOTHOPO/IHAS ), BAICHTHOCTh, OTHOCUTENIbHAS aTOMHAS U MOJICKYJIIpHAsl Macca, KOJIMYEeCTBO
BEILIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas JO0Js XMMHYECKOIO 3JIEMEHTa B COEAMHEHHH, MOJSPHBIH 00BEM, XMMHUYECKas
peakis, KiiacCU(pUKAIMs PEaKlUii: peaKiny COSANHEHUS, PEaKLUK PA3JI0KEHNUS, PEaKIMU 3aMEICHUs, PeaKIui 0OMeHa, IK30-

U SHJIOTEPMUYECKHE PEAKIMHU, TEIUIOBOH 3()(EKT peakiyu, pacTBOp, MaccoBas 0JIsl BelIeCTBa (IPOLEHTHAs KOHLEHTpAIUs) B

ABorazpo

pactBope
15 WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHMYECKHX MOHATUH M NPUMEHATh 3TH MOHATHS NMPU OMUCAHUM BELIECTB U MX
' TpeBpaIeHui
1.3 HCIIONB30BaTh XUMUUECKYIO CHMBOJIMKY IS COCTABIICHHS (POPMYJT BEIIECTB U yPAaBHEHNH XUMIUYECKHUX PEaKIHit
4 PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHMs MacChl BEILECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YUYE€HHUS, 3aKOHa



https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V

1.5 OIIPEIEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX
1.6 KIaCCU(PUIUPOBATH XUMUYECKHE PEAKIUH ([0 YUCIY U COCTaBY yIaCTBYIOLIMX B PEAKIIHHU BEIIECTB, [0 TEILIOBOMY 3 deKTy)
1.7 BBIYUCTIATH OTHOCUTENBHYIO MOJIEKYJIAPHYIO H MOJISIPHYIO MAacChl BELIECTB
1.8 BBIYHCIIATH MAacCOBYIO JIOJIO XUMHYECKOT0 3JIEMEHTa 110 hopmyJie coeMHeH s,
1.9 BBIYHCIIATH MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE
110 MIPUMEHSTh €CTECTBEHHOHAYYHbIE METOIBI TO3HAHHS — HAOMIOCHNIE, H3MEPEHHE, MOICINPOBAHNE, YKCIICPHMEHT (PealbHbIH U
’ MBICJICHHBIN)
2 ITo Teme: «Bakneiiiye npeacTaBUTEIN HEOPTaHUYECKUX BELIECTB
2.1 PACKpBIBATh CMBICT OCHOBHBIX XUMUYECKUX MOHATHIL: OKCH, KUCIOTa, OCHOBAHHE, COIIb
22 oIpeeNATh IPUHAAIECKHOCTD BEIIECTB K ONPEAeNIEHHOMY KJIAcCy COeqUHEHHI o hopMyiaM
23 KJIacCH()UIMPOBATh HEOPTaHMYECKUE BEIIECTBA
04 XapaKTepH30BaTh (OMHCHIBATE) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB pPA3IUYHBIX KJIACCOB, IIOATBEpIKAas OIMHCAHHE
’ MPUMEPaMH MOJIEKYJIIPHBIX yPaBHEHUH COOTBETCTBYIONIMX XMMHYECKUX PeaKIUii
)5 MIPOTHO3HPOBATH CBOICTBA BELIECTB B 3aBHCHMOCTH OT MX KaueCTBEHHOTO COCTABa, BO3MOXKHOCTU HPOTEKAHHS XMMHYECKUX
' MPEBPAILCHUN B PA3IMIHBIX YCIOBUSIX
CJICZI0BATh MPAaBHJIAM TOJIb30BAHMS XUMHYECKOH MOCYI0H 1 1ab0paTOpHBIM 000PYA0OBAHHEM, a TaKXKe MPaBUIaM OOPAIECHHUs C
BEIECTBAMH B COOTBETCTBHU C HMHCTPYKIUSIMH IO BBIIOJHEHUIO JIAOOPAaTOPHBIX XHMHYECKHX OIIBITOB IO IONYYEHHIO U
2.6 COOMPaHUIO Ta3000pa3HBIX BELIECTB (BOAOPOAA M KUCIOPOJA), IPUTOTOBICHUIO PACTBOPOB C ONpPEEIEHHOH MacCOBOM Oei
PAcTBOPEHHOTO BEIIECTBA, IJIAHKPOBATh U NPOBOAUTH XUMUUYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHHIO PACTBOPOB IIEJNOYEH M
KHCIIOT C TIOMOIIBIO MHAUKATOPOB (JIAKMYC, (heHOI(TaTeHH, METHIOPAHK U APYTHE)
2.7 MIPOBOAUTD PACUETHI 110 YPABHEHUIO XMMUUECKOH peakuuu
3 ITo Teme: «Ilepuomnueckuii 3axoH u Ilepuoxmdeckas cucreMa XuMudeckux aneMenToB Jl. . MenneneeBa. CTpoeHHe aTOMOB.
Xumudeckast cBsi3b. OKHCIHTETEHO-BOCCTAHOBHTEIbHbIE PEAKIIUID)
PacKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX IIOHATHI: SOpPO aToMa, JIEKTPOHHBIM CIOW aToMa, aTOMHas OpOHTalb, pajiyc
3.1 aToMa, XMMHYECKast CBsI3b, IOJIPHAS U HETOJsIPHAs KOBAJICHTHAS CBA3b, JIEKTPOOTPUIIATEILHOCTD, HOHHAS CBA3b, HOH, KATHOH,
AHHOH, CTENICHb OKHCIICHUS
32 KJIaCCU(PUIUPOBATH XUMUYECKHIE DIEMEHTBI
33 OIMCHIBATh M XapakTepu3oBaTh TabanuHyo (Gopmy Ileproandeckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB: Pa3lU4aTh MOHSTHS
' «ryaBHas noArpymmna (Arpymnma)» u «nobounas noarpynna (brpymma)y, «Maisie» U «O0IbIINe) TePHOIbI
34 packpsiBaTh cMblcn [leproanueckoro 3akona J[.J1. MenzneneeBa: 1eMOHCTPHPOBATh OHUMAaHHE IIEPHOJMIECKOH 3aBUCHMOCTH
’ CBOIICTB XMMHYECKHX 3I€MEHTOB OT HX IOJI0KeHHs B [lepHonmdeckoii cucreme
COOTHOCHTh 00O3Ha4YeHHs, KOTOpble HMeloTcs B Tabmuie «llepmogmdeckas cucTeMa XHUMHUYECKHX daemeHTOB JI.M.
35 MemnzesneeBay ¢ UHCIOBBIMU XapaKTePHCTUKAMH CTPOEHUS] aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsi sapa, odliee Yucio
9JIEKTPOHOB U paclpeielIeHHe X 10 JICKTPOHHEIM CJIOSIM)
3.6 OIpeeNATh CTENeHb OKUCIICHHS JJIEMEHTOB B OMHAPHBIX COSIMHEHHIX
3.7 OIIpeIeNIATh BUJ XUMUUECKOH CBS3U (KOBAJEHTHAs U HOHHAs) B HEOPTaHUUYECKHUX COCAMHEHUX
9 KJIACC
Kon . .
IIpoBepsieMble MpeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOIl MPOrpaMMbI OCHOBHOTO 00111ero
TIPOBEPHEMOTO o0pasoBanus
pe3yabTara
1 ITo Teme: «BemecTBo 1 XUMHUECKas! pEAKIIU»
PacKpBIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHATHH: pacTBOp, AIEKTPONHUTHI, HEIIEKTPOIUTHI, DICKTPONUTHYECKAs
JIUCCOLMALINS, PEaKIMH MOHHOTO OOMEHa, KaTajiu3aTop, XMMHUYECKOE PAaBHOBECHE, OOpAaTUMbIC M HEOOPATUMBIC PEaKIHH,
1.1 OKHCIIHTETFHOBOCCTAHOBUTEIBHBIE PEAKIMH, OKHCIHTENIb, BOCCTAHOBHTENb, OKHUCICHHE M BOCCTAHOBICHHE, aJUIOTPOIIHS,
aM(OTEpHOCTh, XUMHUUECKAsl CBA3b (KOBAICHTHAsI, HOHHAS, METAININIECCKAs), KPHCTANINIECKas PENIETKa, CIUIAaBBL, CKOPOCTh
XMMHYECKOW peaKkiuu
15 MJLTIOCTPHPOBATh B3aHMOCBSA3b OCHOBHBIX XUMHUYECKHX MOHATHH M NPHMEHSATh 3TU IOHATHUs IPH ONHCAHUM BELIECTB M UX
' MpeBpalleHuit
. COCTaBJIATh YPAaBHEHUS dJIEKTPOIUTHYCCKOH AUCCONMALMN KUCIOT, IEIOYCH M Coliel, OJMHBIC U COKPAIIEHHEIC ypaBHEHUS
’ peaknuii HOHHOTO 0OMeHa
1.4 PacKpBIBATh CYIHOCTH OKHCIIHTEIFHO-BOCCTAHOBHTEIBHBIX PEAKIUi ITOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO OalaHca STHX




peakuuit

1.5 MIPOBOJUTD PACYETHI 110 YPABHEHUIO XMMUUECKOH pPeaKLuu
2 ITo Temam: «HemeTamisl U uX coeTUHEHU» H «MeTaJlIbl U UX COCAUHEHUSD
21 XapaKkTepu30BaTh (OMUCHIBaTh) o0OmME W cHeuuduyecKrue XHUMUYECKHE CBOWCTBA MPOCTBIX M CIIOXKHBIX BEILECTB,
' MOATBEPIKIAs OMHCAHHE MPUMEPAMH MOJICKYJIIPHBIX U HOHHBIX YPaBHEHHIT COOTBETCTBYIOIINX XUMHUUECKHX PEAKIHit
- COCTaBJIATh yPaBHEHUsS PEaKLUi, MOATBEPKIAIOIHUX CYIIECTBOBAHUE I'E€HETHUYECKON CBA3H MEXIY BEIECTBAMU Pa3IMUHBIX
' KJIaccoB
23 IIPOTHO3MPOBATH CBOICTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOEHHS, BO3MOXKHOCTH IPOTEKAHUsSI XMMHYECKUX NPEBPAICHHI
' B Pa3IMYHBIX yCIOBHAX
ClIeIOBATh IIPaBUJIaM IOJIb30BAaHUS XMMHYECKOH HOCY0H U 1ab0paTOpHEIM 000pyIOBaHHEM, a TaKXKe IPAaBUIaM OOpameHus
2.4 C BELIECTBAMH B COOTBETCTBUH C MHCTPYKLHUAMHM IO BBIIOJIHEHHIO JaOOPATOPHBIX XMMHYECKUX OIBITOB IO IOIYYSHHIO U
COOMpaHHIO ra3000pa3HbIX BEIIECTB (aMMHaKa ¥ YIIIEKHCIIOro rasa)
NIPOBOAUTH PEAKLUWH, IOATBEPXKIAIONIME KAYECTBEHHBIH COCTAaB PA3IMYHBIX BELICCTB: PACIO3HABATH OIBITHBIM IYTEM
2.5 XJIOpHJ-, OpOMHI, HOAUN, KapOoHAT, docdar, CHINKAT, CyIb(aT, THAPOKCUIHOHBI, KATHOHB aMMOHUS, HOHBI H3YYEHHBIX
METAaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB
3 ITo Teme: «XuMuUS U OKpy’KaroIas cpeia»
3.1 PacKpbIBaTh CMBICT OCHOBHBIX XuMudeckux nousatuit: IIIK BemectBa; koppo3us MeTamioB
IPUMCHATH OCHOBHBIC OIICPALlMM MBICIHTENGHOM [AEATEIbHOCTH — AaHAlH3 U CHHTE3, CpaBHEHHe, 000OImeHue,
32 CHCTEMATU3aLUIO, BBISIBICHHE IPUUYMHHO-CIIEICTBEHHBIX CBsI3eH — [UIs M3y4YeHHs CBOMCTB BEIECTB M XMMUYECKUX PEaKIHii;

€CTECTBECHHOHAYYHBIE METOABI IIO3HAHUA — Ha6moz[e1—me, HU3MEPEHUE, MOICIUPOBAHUE, DKCIICPUMEHT (peaJILHLIﬁ u

MBICJICHHBII )

MNPOBEPSAEMBIE 3JIEMEHTbBI COJAEPXKAHUS

8 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COlePKAHUS
1 IlepBoHauaIbHBIE XUMHYIECKUE ITOHATUSL
. IIpenmer xumun. Ponmp X¥MHM B JKM3HH 4eloBeka. XHMHs B cucreMe Hayk. Tema u BemecTBa. Du3nyeckue CBOMCTBA BEIECTB.
’ ArperaTHoOe COCTOSIHHE BEIIECTB
1.2 TonsiTie 0 MeToax Mo3HaHMs B XxuMun. YucTsie Bemecta n cMecH. Croco0bl pasaeneHus cMeceit
13 ATOMBI M MOJICKyNbl. XHMHYeckue dIeMEHTH.. CHMBOIBI XMMHYECKHX OJJIeMEHTOB. IIpocThle U CIOXHBIE BeIeCcTBA. ATOMHO-
' MOJIEKYJISIPHOE YYCHHE
» Xumnueckas Gpopmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cOCTaBa BeuiecTB. OTHOCHTENbHAS aTOMHAsI
' Macca. OTHOCHTEIbHAs MOJIEKYJISIpHas Macca. MaccoBast JI0JIsi XMMHYECKOTO 3JIEMEHTa B COCIMHCHUI
s KonmnuectBo BemectBa. Mosb. MossipHas Macca. B3anMoCBs3b KOJIMYECTBA, MAcChl M YKCIA CTPYKTYPHBIX €IUHUIL BeniecTBa. Pacuérel
' 110 hopMysIaM XMMHYECKHX COCAUHCHUH
16 Oduspdeckue ¥ XUMUYCSCKHE SIBICHHSA. XUMHUYECKas peakius M e€ NPHU3HAKU. 3aKOH COXPAaHEHMS MacChl BEIECTB. XHMHYECKUE
' ypaBHeHus1. Kimaccugukarms XHMUYECKUX peakiuil (COCANHEHMS, Pa3IOKCHHS, 3aMEILCHHs, OOMEHa)
XUMHYECKHIl IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOU MOCYJOH, ¢ MpaBmiaMd pabOThl B Ta0OpaTOpHU U HpHEMaMH OOpamIeHHs C
nabopaTopHBIM 000pYJOBaHUEM, H3Y4YEHHE W ONUCaHHE (DU3MYECKUX CBOWCTB OOpa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOICHUE
¢m3nueckux (IUTaBICHUE BOCKA, TasHUE JIbJA, PACTHPAHUE caxapa B CTYIKe, KHIICHHE W KOHACHCALMsS BOJBI) M XUMUYECKUX (TOpEHHUE
CBeYH, NPOKAJIUBAHHE MEAHOH INPOBOJOKM, B3aMMOJCHCTBHE MeNa C KHCIOTOH) SBICHHH, HAONIONCHHE U OIMCAHHE IPH3HAKOB
1.7 HPOTEKAHHS XUMHUYECKUX PeaKLuil (pas3noxeHne caxapa, B3auMO/ICHCTBIE CEPHOI KHCIIOTHI C XJIOPUIOM Oapus, pa3iIokKeHHe IHAPOKCHA
meau(1l) npu HarpeBanuM, B3anMoeicTBHE xene3a ¢ pactBopoM coin Meau(1l), n3ydenne crocoboB paszeneHus cMeceil (C TOMOIIBIO
MarHuTa, (GHIBTPOBAaHME, BBIIAPHBAHKE, AUCTWLLILMSA, Xpomarorpadus), NpOBEICHHE OYUCTKH [OBAPEHHOH CONH, HAaOMIOICHHE U
OIMCAaHHE pPEe3yJIbTATOB MPOBEACHHS OMbITA, HIUTIOCTPUPYIOIIETO 3aKOH COXPAaHCHHMS MacChl, CO3JaHHE MOJEIeH MOJIeKyI
(mapocTep)KHEBBIX)
2 Baskueiiiye npeacTaBuTeNIN HEOPraHMIECKUX BEIECTB
Bo3znyx — cmech razos. Coctas Bo3myxa. Kncnopox — snemeHt u npocroe Bemectso. HaxoxaeHne kuciopona B npupose, Gusnueckue u
2.1 XUMHYecKue cBoiicTBa (peakuuu ropenus). Oxcuasl. IIpumeHeHue kuciopoga. CriocoObl HOMyYeHUs] KHCIOPOAA B JIAOOpaTOpUH U
HpOMBINIICHHOCTH. KpyroBopoT kucinopoaa B npupoje. O30H — amnoTporHas MoAH(HKAIHs KHCIOpOosa
22 TemnoBoii 3pexT XMMUIEeCKON peaKiui, TePMOXHUMUUECKHUE YPABHEHHMS, 9K30- H JHA0TEPMHUYECKHE peakiu. TOMINBO: YToib N METaH.




3arpsi3HeHHE BO3/IyXa, YCUIICHHE TapHUKOBOTO 3((heKTa, pa3pylieHne 030HOBOTO CIIOS

2.3

Bonopon — anement u npocroe BemiecTBo. Haxoxaenue Bogoposaa B IpHpoze, Gpu3nyeckhe 1 XUMUYECKHE CBOWCTBA, IIPUMEHEHHE, CIIOCOObI

TIOJTy4CHHS. Kucnorel u comm

2.4

MonsipHblii 066EM ra3oB. PacuéTsl 10 XUMHUYECKHM ypaBHEHUSAM

2.5

®dusnyeckre cBOMCTBA BOJIBI. Boaa KaK pacTBOPUTCIIb. PaCTBOpLI. Hacmmem—me 1 HCHACBILICHHBIC PaCTBOPBLI. PaCTBOpI/IMOCTL BCIICCTB
B BOJC. MaccoBas J0JI1 BEIIECTBA B PaCcTBOPE. XUMHYECKHE CBOWCTBA BOJIbI. OcuoBanusi. Poib PacTBOpPOB B IIPUPOJAC U B KU3HU

yenoBeka. KpyroBopot Bozb! B mpupoje. 3arpsa3HeHne IpHpOIHbIX BoA. OXpaHa U OYHUCTKA IPUPOIHBIX BOJ

2.6

Knaccudukauus Heopranmueckux coegunenuit. Oxcuapl. Knaccudukaums oxcuuoB: cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIC,

amQorepHble) 1 HeconeoOpasyromme. HoMmenknaTypa okcnioB. dusndeckie U XUMUYECKHE CBOHCTBA OKcuI0B. [TomyueHne okcnioB

2.7

OcHoBanusi. Knaccubpukauust ocHOBaHHMiA: WIENOYM M HEPAcTBOPUMbIC OCHOBaHHs. HoMeHknarypa ocHoBaHuil. ®Dusuueckue u

XAMHYECKUE CBOWCTBA OCHOBAHUH. Honyqelme OCHOBaHHI

2.8

Kucnotsr. Knaccmi)m(auuﬂ KHCJIOT. HOMCHKJ’IaTypa KHUCIIOT. PU3HUYecKne U XMMHUCCKHE CBOHCTBA KHCIIOT. PﬂI[ AKTUBHOCTH METAJIJIOB

H.H. bBexerosa. Ilonyuenue kuciot

2.9

Comu. Homenknatypa coneif. du3ndeckue u XUMHUECKUe CBOHCTBa coneil. [Tomydenue comneit

2.10

['eneTndeckas cBs3b MEXIY KilacCaMU HEOPraHUIECKUX COelII/[HeHI/II\/II

XVMHIYECKHIT SKCIIEPHMEHT: KaueCTBEHHOE OIpPEIeICHNe COACP KaHuUsI KUCIIOpOa B BO3yXe, IIONydeHHEe, COOMpaHue, paclio3HaBaHUE U
U3y4YEHHE CBOICTB KHMCIOPOJa, HAOIONCHHUE B3aMMOACHCTBUS BELICCTB C KHCIOPOAOM M YCJIOBHS BOSHHKHOBEHHSI U NPEKPAIICHUS
ropenus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3IiaMi OKCHJIOB U ONHCAHHE MX CBOMCTB, NMONyYeHHE, COOMPaHHE, PaCO3HABAHHE U U3y4YEHUE
CBOMCTB Bomopona (TopeHue), B3amMmonelcTBHe Bomopoma ¢ oxcupoMm Meau(Il) (BO3MOXXHO HCIONB30BaHWE BHIECOMATEPUAIOB),
HaOmoeHne 00pa3loB BEIECTB KOJIWYECTBOM | MOJIb, HCCIEIOBAaHME OCOOCHHOCTEH pACTBOPEHMS BELIECTB C  Pa3IUYHOMI
PacTBOPUMOCTBIO, TIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOW MACCOBOW 10J€H PacTBOPEHHOTO BEIECTBA, B3aHMOJCHCTBHE BOJBI C
MeTauIaMH (HaTpueM M KaibnueM) (BO3MOXKHO HCIOJIB30BAaHHE BHACOMATEPHANOB), ONpeJeleHHEe PAcTBOPOB KHUCIOT U IHenodeidl ¢
[OMOIIBI0 HHIUKATOPOB, HCCICAOBAHNE OOPA3IOB HEOPraHMYECKHX BEILIECTB PAa3IMYHBIX KIACCOB, HAOIIONCHUE M3MCHCHHS OKPACKH
HHJIMKaTOPOB B PacTBOpaxX KUCIOT W LIelouel, u3ydyeHue B3aumozeicTBus okcuaa meau(ll) ¢ pacTBopoM cepHOW KHCIOTbI, KUCIOT C
MeTaJIaMH, peakuil HefTpaau3anuH, oTy4eHre HepacTBOPUMBIX OCHOBAHHUM, BEITECHEHHE OJHOTO MeTalla JPYruM U3 pacTBOpa COIN,

PCUICHNE OKCIICPUMEHTAIPHBIX 3a4a4 10 TEME «Baxwneiimue kmaccol HCOPraHU4YCCKUX COCTUHEHUI

HepI/IOHPI‘ICCKI/II‘;I 3aKOH 1 Hepmonnqecxaﬂ CUCTEMAa XUMHUYCCKUX DJICMCHTOB Z[I/I MGHI[CJICBBEL CTpOeHMe aTOMOB. XUMHUYECKasl CBS3b.

OKHCIUTENbHO-BOCCTAHOBHTEIBHBIC peaxkuuu

3.1

HCpBbIe TIOIIBITKA Knaccmbyu(auuu XUMHUYECKHX dJeMeHTOB. [lonsitue o rpynnax CXOIHBIX 3JIEMEHTOB (LHCJ'IO‘{HI)IC n

HICJIOYHO3EMEJIbHBIE METAJLIIBI, TAJIOTCHBI, HHEPTHBIC ra3r,1)‘ SHGMGHTBI, KOTOpBIC 06pa3y}01‘ aM(bOTepHBIe OKCHUJIBI U THAPOKCHUBL

32

Ilepuoanueckuii 3akoH. [lepuonuueckas cucremMa Xumudeckux snemeHtos JI.M. Menneneea. KopoTrkonepuoaHas ¥ JJIMHHONIEPUOAHAS
dopmer [Teproauueckoii cucremMbl xuMuueckux snementoB J[.M. Menaeneesa. Ilepuoapt u rpymnmbl. GU3NYECKHNA CMBICI TOPSAIKOBOTO

HOMepa, HOMEPOB IIE€PHOIa U TPYIIIbI SJIeMEHTa

33

Crpoenue aromoB. CoctaB aTOMHbIX sijep. M3oTonbl. DnekTpoHbl. CTpOCHUE ANEKTPOHHBIX 000JI0YEK aTOMOB HEpBbIX 20 XMMHUUYECKUX
anemenToB Ilepumommueckoii cucrembr J[.M. MenneneeBa. XapaKTepHCTHKa XHMHYECKOTO 3JIEMEHTAa IO €ro IIOJOXKEHHIO B

Ilepuonnueckoii cucreme /I.M1. Menneneesa

34

3aKOHOMEPHOCTU U3MEHEHUS Pajinyca aTOMOB XHMMHUUYECKHUX 3JEMEHTOB, METAJUIMUECKUX M HEMETAJUIMUECKUX CBOWCTB IO IpymmaMm U
nepuozpaM. 3HadeHue [lepuoamdeckoro 3axkoHa u IleprHoaudeckoil CHCTEMBI XUMUYECKHX 3I€MEHTOB IS Pa3BUTUS HAYKH U MPAKTHKU.

JI.W1. MenpieneeB — y4€HbIH U rpasklaHUH

35

Xumnueckas cBsi3b. KoBaneHTHas (MOJIIpHAs U HETIOJSIPHAs) CBSI3b. DIIEKTPOOTPULIATEIbHOCTh XUMUYECKHX JIeMEHTOB. MloHHas CBs3b

3.6

Crenenp okucieHus. OKUCIUTETbHOBOCCTAHOBHTEIBHBIC peakuuu. HpOHCCCbI OKHUCIICHHST M BOCCTaHOBJICHHUS. OKHUCIUTETH U

BOCCTAaHOBHUTCIIH

3.7

XUMHAYCCKUHT OKCHEPUMEHT: U3YUCHHUC 06pa3u013 BCIICCTB METAJIJIOB U HEMCTAJIJIIOB, B3aUMOJICHCTBHE TUAPOKCHA IIHHKA C pacTBOpaMU
KHCJIOT U IJ_IGJ'IO‘IGI\/'I, TIPOBEACHUE OIIBITOB, HIITIOCTPUPYIOMINX MTPUMEPHI OKHUCIUTEIIBHO-BOCCTAHOBUTEIIbHBIX peakunﬁ (I‘OpeHI/Ie, peakuuun

PpasnokKeHHs, COSAMHEHUS)

9 KJIACC

Kon

“pOBepﬂeMblﬁ JJIEMEHT COAEPKAHUSA

BCI]_[CCTBO 1 XUMHUYECKast peaKuus. HOBTOpeHI/Ie

1.1

HepI/IOZ[I/I‘ICCKI/Iﬁ 3aKOH. Hepno;mqecxaﬂ CUCTEMAa XUMHUYCCKHUX JJIEMCHTOB I[I/I Menneneena. C’I’pOeHI/Ie aTOMOB. BaKOHOMepHOCTPl B
W3MEHEHUH CBOMCTB XMMHUYECKHUX AJIEMEHTOB TIEPBBIX TpCX TICPUOI0B, KaJIMA, KaJIbLIUA U UX COEJMHEHUN B COOTBETCTBHHU C MOJOKEHUEM

3JICMCHTOB B Hepnoauqecxoﬁ CHUCTEME U CTPOCHUEM HUX aTOMOB

CTpO@HI/Ie BEILIECTBA: BHJbl XUMHUYECKOW CBS3H. THIIBI KPUCTAINIUICCKUX pCI].IéTOK, 3aBHCUMOCTh CBOWCTB BELIECTBA OT THIIA




KPUCTAJUTMIECKON PeIETKU U BHIa XUMHYECKOi cBs3u. Kitaccuukanus 1 HOMEHKIaTypa HEOPraHHIECKHX BELIECTB (MEXKIyHAPOIHAS U
TpUBHaJbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3IMYHBIM KIaccaM HEOPraHHYeCKHX COCIWHEHHMI, IeHeTHdecKast

CBsI3b HCOPTaHNYECCKUX BCIICCTB

1.3

Knaccuduranms XMMHYECKHX PEAaKUMH MO PA3IMYHBIM MpU3HAKaM (10 YHUCIy M COCTaBY Y4YacTBYIOIIMX B PEAKIMH BEIIECTB, 110
TerIoBoMy 3G (EeKTy, M0 U3MEHEHUIO CTEMEHEil OKUCICHHUS XMMHYECKHX 3JIEMEHTOB, MO OOPaTHMOCTH, MO YYacTUIO KaTalH3aTopa).

DK30- 1 OHAOTCPMHUUYCCKUE pCAKIINH, TEPMOXUMHUYCCKUE YPABHECHU . TTonsTHE O CKOpPOCTH XUMHUYECKOU peakuuu

1.4

Tlonsitue 06 06paTI/IMLIX u HeOGpaTI/IMBIX XUMHUYCCKUX PCAKIHUAX. [ToHsATHE O TOMOTEHHBIX U TETEPOrC€HHBIX PEaKIHUAX. TlonsaTne o

XUMHUYECKOM PAaBHOBECHH. q)aKTOpI)I, BIIMAIONIINE HA CKOPOCTH XUMUYECKOU PEeaKU U MOJOKEHUE XUMHUYIECKOTO PaBHOBECUS

1.5

OKHCITUTENIEHO-BOCCTAHOBHUTEIBHBIE peakuuu, SHGKTPOHHLIﬁ OayaHC OKHCIIUTEIbHO-BOCCTAHOBUTEIILHON peakuu. CocraBieHue

ypaBHeHnﬁ OKHCIHMTCIBHO-BOCCTAHOBUTEIBHBIX peaxunﬁ C UCMOJIB30BAHUEM METOJA 3JIEKTPOHHOTO OanamHca

Teopust HMEKTPOIUTHYCCKON IUCCOMMAINH. DICKTPOIUTH U HEIICKTPOIHUTHL. KaTHOHBI, aHHOHBL. MeXaHn3M JIHCCOLHMAINH BEUIECTB C
pa3IMYHBIME BHIAMH XHMHYeCKo# cBsi3u. CremeHp auccoupaunu. CuiibHble M ciiabble 3JIEKTPOIMTHL. Peakuuu HOHHOrO oOMeHa.
YcnoBust mpoTeKaHus peakiuii HOHHOro 00OMEeHa, TOJIHBIC U COKPAlIEHHBIC HOHHBIC ypaBHEHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHHN 1

coJIel B CBETE MPEICTABICHUH 00 JIEKTPOIUTHYECKON Tucconanyu. KauecTBeHHbIE peakiiuy Ha HOHBL. [IoHsATHE 0 THAponu3e coieit

1.7

XUMHYECKHH AKCICPUMCHT: O3HAKOMJICHHE C MOJCISIMU KPUCTAUIMYECKHX PEHIETOK HEOPraHWYeCKHX BEIIECTB — METAIOB U
HeMmeTasIoB (rpadura U aaMasa), CJIOKHBIX BELIECTB (XJIOPHA HATPH); UCCIIEIOBAHIE 3aBUCHMOCTH CKOPOCTH XUMHYECKOH PEakiy OT
BO3JIEHCTBHS Pa3IMYHBIX (PaKTOPOB; HCCIEIOBAHNE IEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IPOLECCa JUCCONUAIIMN KUCIIOT, IIeNouel
U coiell (BOSMOXKHO HCIIONB30BAaHHE BHICOMATEPUAIOB); HMPOBEICHHUE OINBITOB, WUIIOCTPHPYIOIMX MPHU3HAKA MPOTEKAHHsS DPEaKIHi
HOHHOTO OOMeHa (0Opa3oBaHME OCAajKa, BBIIEJICHHE ra3a, 00pa3oBaHHE BOJbI); OIBITOB, HILTIOCTPUPYIOMIUX MPHUMEPBI OKUCIUTEIBHO-
BOCCTaHOBHTEJIBHBIX PEAKIMil (TOpEHHE, PeaKINy Pa3lIoKeHHs, COCANHEHNS); Paclo3HaBaHNE HEOPraHMYECKHX BEIIECTB C ITOMOIIBIO

Ka4Y€CTBCHHBIX peaKuHﬁ Ha MOHBI, PCIICHUC SKCIICPUMECHTAIBHBIX 3a1a4

Hewmeramnb u ux COCOHCHUA

2.1

O6mast XxapakTepHCTUKa ragoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTepHble CTemeHH okucieHus. CTpoeHue u (u3UUecKue
CBOMCTBA MPOCTHIX BEILECTB — TaJIOTCHOB. XMMHUUYECKUE CBOICTBAa Ha MpUMEpe XJIopa (B3aUMOJCHUCTBUE C METaUlaMH, HEMETaJIaMH,
menouamu). Xinoposogopo. CossgHas KMCIOTa, XMMHYECKUE CBOWCTBA, OIyYeHHe, NpuMeHenue. JleiicTBue X1opa 1 XJ0poBOA0poIa Ha

OpraHu3M 4Y€JIOBEKA. Baxneiimue XJIOPUABI U UX HAXOXKACHUE B IIPUPOIAC

2.2

O6mast XapakTepucTHka d1eMeHToB VIA-rpynmnsl. OCOO€HHOCTH CTpPOEHHS aTOMOB, XapaKTepHBIE CTEeNeHH okucieHus. CTpoeHHe U
(u3nUeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIA U Cephl. AJIIOTPOIHbIe MOAU(UKANY KHCIOPOa U cepbl. XUMHUUYECKHE CBOHCTBA
cepbl. CepoBoIOpo, CTpoeHHe, Gu3HIeckue 1 XMMHYecKkue cBoicTBa. OKCHIBI Cepbl Kak MPEACTABUTENIN KUCIOTHBIX OKcunoB. CepHast
KHCJIOTa, (pU3MIECKHe U XUMUYECKHe CBOiicTBa (0OIIMe KaK IPEACTaBUTENs KIacca KUCIOT U cHerupudeckue). XUMHUUSCKUe PeaKInH,
JeXalue B OCHOBE IPOMBIIIICHHOTO CIOco0a MOIydeHHs cepHOW KUcnoThl. IIpumenenue. Conu CepHOH KHCIOTHI, KaueCTBEHHAs!
peakuust Ha cynb(ar-MoH. HaxoxzmeHue cepbl W e€ COCAMHEHMH B NpHpoie. XHMHYECKOE 3arpsA3HEHHE OKPYKAOIleH Cpembl

COCAMHEHUAMH CEPBL (KPICJ'IOTHLIG JOXKOH, 3arpsI3SHEHUE BO3yXa U BOI[OéMOB), croco0bI ero IpeaoTBpalICHUS

2.3

OO6masi XapakTepuUCTHKa O5IeMEeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTEHNEHH OKHCIEHHS. A30T,
pacnpocTpaHeHHe B MpHupoje, (U3MYECKHEe M XUMHUYECKHe CBOWCTBa. KpyroBopoT a3zora B mpupone. AMMHaK, ero (Gpu3H4ecKue Hu
XMMHUYECKUE CBOWCTBA, MoiydeHHe M mpumeHeHne. Conu aMMOHHUSA, MX (H3MYECKME M XHMHYECKHE CBOICTBA, HPUMEHEHHE.
KauecTBeHHass peaknust Ha HOHBI aMMOHUS. A30THas KHCIOTa, €€ MOJydeHHe, (QU3MYecKHe M XHMHYECKHEe CBOWCTBa (00mue Kak
HpEICTaBUTENs Kilacca KUCIIOT  crenuduyeckue). Mcronp3oBaHue HUTPATOB U COJICH aMMOHHS B KA4€CTBE MHUHEPAIBHBIX yI00pEHNUIA.

Xumuueckoe 3arps3HEHUC 0pr>1<a}01.uel71 Cpeabl COEAUHCHUSAMU a30Ta (KI/ICJ’IOTHBIC JOXKIH, 3arpsA3HCHUE BO3AyXa, IIOYBBI U BOI[OéMOB)

2.4

Docdop, amnorponHbie Moaudukanuu docdopa, dpuznueckue u xummuueckue cpoictsa. Oxeun docdopa(V) u docdopHas kucnora,

(bI/ISI/I‘IeCKI/IG U XUMHUYECKUEC CBOﬁCTBa, TIOJTYUCHHE. Hcnonp3oBanne (bOC(baTOB B KaU€CTBE MUHEPAIIBHBIX yz[o6peHm>'I

2.5

OOmias xapaktepucTuka 3jieMeHTOB [VA-rpymrbsl. OCOOSHHOCTH CTPOSHHS aTOMOB, XapaKTEpPHbIC CTEICHH OKHCICHHsS. YTIEpOJ,
AIUTOTPOITHBIE MOTU(UKAIMH, PACTIPOCTPAHEHHE B TIPUPO/IE, (PU3MUIECKHe U XMMIIECKHE CBOicTBa. Acopbims. Kpyrosopot yriepona B
npupone. OKcHabl yriepoaa, ux HU3HYeCKHe U XUMHYCCKHE CBOWCTBA, ACHCTBHE HA JKMBBIC OPraHMU3MBI, MOJIYYCHHE U NPUMEHEHHUE.
DKoJIOrnYecKre MpooIeMsl, CBsA3aHHbIE ¢ OKCHIOM yriepoaa(lV); rumoresa rio0aibHOro MOTEIUICHHS KIMMAaTa; MapHUKOBBINA 3()(deKT.
VYronbHas Kuciaota W €€ COonmM, WX (hU3MUECKHe M XHMHUYECKHE CBOICTBA, MONyYCHHE W TpUMEHeHHe. KauecTBeHHass peakiusi Ha

kapOoHaT-noHsl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIHIIMHE, TPOMBIIUICHHOCTH U CEIIbCKOM X035iCTBE

2.6

HCpBOHa‘{aJI])H])IC MOHATHUS 00 OPraHrM4YeCKUX BCIIECTBAX KaK O COCIUHCHUAX YIJIEpoaa (MCTaH, OTaH, J3THUJICH, AlCTHUJICH, DTAHOII,
TIIMIEPHH, YKCYyCHas KI/ICJ’IOTa). WX coctaB m XMMHUYECKOE CTpPOCHHUE. TTonsiTe 0 GMOJIOTHYECKH BaXKHBIX BEIIECTBAX: XHUPaX, 6em<ax,

yrieBoaax — U UX POJIA B JKU3HU Y€TIOBCKA. MaTepI/IaJ'II)HOB C€AUHCTBO OPraHNYECKNUX U HEOPTAaHUIECCKUX COCI[PIHeHPIfI

2.7

Kpemnmii, ero ¢usudyeckne M XUMUYECKHE CBOWCTBa, MHONydeHHe U npumeHeHue. CoenuHEeHHs KpeMHHs B mpupoie. O6mue
npezcTaBieHus 06 okcuzae kpeMHusI(1V) u kpemuueBoil kuciaore. CUIHKAThI, HX UCHONIB30BaHHE B OBITY, MEAULUHE, IPOMBIIIIEHHOCTH.
BasHeiimme crpouTeNbHbIE MaTepHallbl: KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jkene300eToH. IIpobnembl Ge30macHOro HMCIoNb30BaHMs

CTPOUTEIILHBIX MaT€pUaJIOB B HOBCCI[HQBHOP’I KU3HHU

2.8

XuMugeckuii OKCHEPUMEHT: U3YUCHUC 06pa311013 HEOPraHNvYE€CKUX BEIIECTB, CBOWCTB COJISTHOM KHUCJIOTBI; MPOBEACHUE KAaUYC€CTBECHHBIX

peaknuil Ha XJIOPUA-MOHBI U HAOIIOJEHHE NPU3HAKOB MX IPOTEKAaHHs; OINBITHL, OTpakaromue (H3MUECKHe H XUMHUYECKHE CBOHCTBA




rajoreHOB M MX COCAMHEHHH (BO3MOXKHO HCIIOJB30BAaHHE BHICOMATEPHANIOB); O3HAKOMJICHHE ¢ 00pa3lamMu XJOPHIOB (IalOreHHIOB);
O3HaKOMJICHHE C O0OpasmaMm cepbl U €€ COCAMHEHMSIMH (BO3MOXKHO HCIIOJNB30BAHHE BHICOMATEpPHANIOB); HAONIONEHHWE Ipolecca
o0yrinMBaHMs caxapa IMoj JeHCTBUEM KOHIIEHTPUPOBAHHOI CEPHOM KHCIOTHI, M3y4YE€HHE XMMHUYECKHX CBOMCTB pa30aBICHHOH CepHOU
KHCIIOTBI, TIPOBEJICHNE KAYECTBEHHOI PeaKIin Ha Cyiib(aT-HOH U HaOII0/ICHHE TIPU3HAKA €€ IPOTEKAHM; 03HAKOMIICHHE C (PU3HUECKUMU
cBoiicTBaMH a30Ta, (hocdopa M MX COeqUHEHHIT (BO3MOXKHO HCIIOIB30BAaHHE BHIEOMATEpUATIOB), 00paslaMH a30THHIX U (OCOpHBIX
ynoOpeHuif; moixydeHHe, coOHpaHUE, PACIIO3HABAHHE M M3ydYCHHE CBOWCTB aMMHaKa; IIPOBEICHHE KAUCCTBEHHBIX PEaKIUH HA HOH
amMMoHMs ¥ (ocdar-HOH M M3yuyeHHEe NPU3HAKOB UX IPOTECKAHHs, B3aMMOJIEHCTBHE KOHIIEHTPUPOBAHHONW A30THOW KHCIOTBI C MEJbIO
(BO3MOXHO HCIIOJNB30BaHUE BHACOMATEPUANOB); H3YyUCHHE MOZENCH KPHCTAUIMYECKHX pEemETOK anMasa, rpadura, QymuiepeHa;
O3HAKOMJICHHE C IIPOLIECCOM aACOPOIMU PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YITIEM M yCTPOHCTBOM HPOTHUBOTa3a; MONydEHHUE,
cobupaHue, paclo3HaBaHUE U U3y4EHHE CBOMCTB yIJIEKHMCIIOro ra3a; IPOBEACHIE KaUeCTBEHHBIX PEaKIMii Ha KapOOHAT- ¥ CHIIMKAT-HOHBI
U HU3yYeHUe NPHU3HAKOB MX MPOTEKAHHs; O3HAKOMIICHHE C MPOMYKIMEll CHINKaTHON MPOMBIIUIEHHOCTH; PEIICHHE dKCIICPHMEHTAIBHBIX

3a7a4 1o Teme «BakHeire HeMeTanbl ¥ UX COeTNHEHUS

Mertamibl u ux COCOIUHCHUA

3.1

OO6mast XapakTepUCTHKAa XUMUUECKHX IEMCHTOB — METa/UIOB Ha OCHOBAaHUM HX IIOJOXKEHHS B Ileproaudeckol CHCTEME XHMMHYECKHX
anementoB JI.W. MenneneeBa u crpoenust aromoB. CTpoeHne MeTamioB. MeTtauimyeckasi CBA3b M METaJUIMYECKas KpUCTaJUIMuecKas

pemérka. DIEKTPOXUMUYECKHH psiJl HANPSHKEHUI METaJIoB

32

®dusnyueckue ¥ XUMHUYECKHUE CBOMCTBA METAJLIOB. OGmue CII0COObI TI0JIy4€HHUsI METAJIOB. ITonsitue o KOppO3uu METalJIOB, OCHOBHBIC

CIIOCOOBI 3aIUTHI HX OT KOppo3uu. CILIaBH (CTalb, 9yTryH, NIOPATIOMHHHIN, OpOH3a) U UX IIPUMEHEHUE B OBITY H IIPOMBIIUICHHOCTH

33

[Mlenounsle MeTambl: nojoxeHue B Ilepuoanmdeckoill cucreme Xumudeckux 3iemeHToB M. MenaeneeBa; CTpO€HME HMX aTOMOB;
HaxoXJeHHe B npupozae. Pusnueckue ¥ XMMHIECKUe CBOICTBa (Ha MpUMepe HATpus U Kaiaus). OKCHABI U THAPOKCHUABI HATPHS U KaNUsL.

HpI/IMeHCHI/Ie LIEJIOYHBIX METAJJIOB U UX COCTUHEHUI

34

[leno4Ho3eMeNbHbBIE METAILIBI MATHUH M KaJbLIMi: 1ojioxkeHue B [lepuoanyeckoit cucteme xumudeckux snemenros JI.M. Menneneesa;
CTPOCHHE MX aTOMOB; HaxOKAeHHE B mpupoje. Du3ndeckue ¥ XMMHYECKUE CBOIMCTBA MarHus M Kaiublus. BaxHeWline coeluHEHHs

Kanbus (OKCUA, THIPOKCU, coin). JKECTKOCTh BOJIBI M CIOCOOBI €€ yCTpaHEHUs.

35

AJTIOMUHUIA: TIOJIOKEHUE B HepI/IOHPILICCKOﬁ CHUCTEMC XUMHYCCKHX DJIEMCHTOB ZLI/I MeHaeneeBa; CTPOCHHUE aTOMaA; HAaXOXKIACHUE B IMPUPOJC.

Ou3nyeckue 1 XMMUYECKHE CBOWCTBA aOMUHMA. AM(OTEPHBIE CBOICTBA OKCH/IA M THAPOKCHA ATFOMUHUS

3.6

XKeneso: nonoxenue B [lepuoauyeckoit cucteme xumuueckux snementoB JI.W. MeHzeneeBa; cTpoeHHE aTOMa; HAXOXIECHHE B IIPUPOJIE.

dusndeckre U XUMUYECKHE CBOMCTBA xenne3a. OKcHabl, ruapokcuanl U conn xxenesa(1l) u xxenesa(Ill), ux cocras, cBOMCTBa U MOTydYCHHE

3.7

XVMHYECKHIl SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3laMy METaJUIOB M CIUIABOB, HX (DM3MYECKUMH CBOICTBAMHU; M3y4YEHUE PE3YJIbTATOB
KOPPO3HHU METa/LIOB (BO3MOKHO HCIIOJIB30BAHHIE BUACOMATEPHAIOB), OCOOCHHOCTEH B3aNMOACHCTBUS OKCH/A KalbIHs M HATPHS C BOJOU
(BO3MOXKHO HCIIOJIb30BaHKME BHCOMATCPUAIIOB); HCCIEIOBAaHHE CBOICTB KECTKOH BOJbI; Ipoliecca TOPEHHs dKeje3a B KHUCIOPOAe
(BO3MOXKHO HCIIOJIE30BaHUE BUACOMATEPHANIOB); IPU3HAKOB IPOTEKAHUS KAUeCTBEHHBIX PEAKLUi HAa HOHBI (MarHus, KJIbLUs, ATIOMUHUS,
muHKa, kene3a(ll) u xenesa(Ill), memu(ll); HabGmoneHNe W ONMHCAHHE NPOLECCOB OKPAIIMBAHUS IUIAMCHH HOHAMH HATPUS, Kalus U
KaJblus (BO3MOXKHO HCIIONB30BAaHHE BHACOMATEPHANIOB); HCCIICIOBAaHHE aM(OTEPHBIX CBOICTB THMAPOKCHAA alIOMHHMS M THAPOKCHIA

HUHKa; pEIICHNUE SKCIICPUMEHTAJIBHBIX 3a1a4 110 TEME «BaxkHeitime MeTallIbl U UX COCITMHCHUS»

XuMust 1 OKpyKaromas cpeaa

4.1

HoBble MaTepuanbsl M TEXHOJIOTHMHU. BemiectBa M MaTepuanbl B MOBCEIHEBHOM >KM3HM 4eloBeKa. XuMMHA M 370poBbe. besomacHoe

HCIIOJIB30BAHUEC BEIICCTB H XUMHUYCCKHUX peaKHHﬁ B 6I)ITy. HepBaﬂ TIOMOIIb IPU XUMHUYCCKUX 0KOTrax U OTPaBJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. XMMHUUECKOe 3arpsa3HeHne okpyxatomei cpeast I1JK. Poiab Xumuu B pemeHuy 3K0JIOrHYECKUX
npobneM. ITpupogHble HCTOYHHKH YIIEBOAOPOJOB (YTomlb, IPUPOIHBIA Ta3, HE(PTH), MPOLYKTHl HX IEPepabOTKU, HX POIb B OBITYy H

MPOMBILITIEHHOCTH

43

XHUMHYECKHI SKCIIEPUMEHT: H3yueHHe 00pa31i0B MaTepHaloB (CTEKIIO, CIUIABbl METAJLIOB, HOIHMMEPHBIC MaTePHAIbI)

MPOBEPSIEMBIE HA OI'd T10 XUMUWM TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOM OBPA3OBATEJBHOM
MPOIPAMMBI OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

Kon nposepsiemoro ITpoBepsiemble TPEOOBAaHHUS K NIPEIMETHBIM Pe3yJIbTaTaM 0230BOI0 YPOBHSI OCBOCHHSI OCHOBHOIi 00pa3oBaTeIbHOM

TpeOoBaHUs

NMPOrpaMMbl OCHOBHOTO 0011ero odpa3osanus Ha ocHose PI'OC

1

IIpencrasnenue:

1.1

0 MO3HABAE€MOCTH SIBICHHH HPHPOABLI, IOHHMAaHHE OOBEKTHBHOW 3HAUMMOCTH OCHOB XHMHYECKOH HAayKH Kak 00IacTH
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyIbTyphl M HPAKTHYECKOH MAEATeIbHOCTH 4YelOBEKa B YCIOBHAX

COBPEMEHHOI'O OGH.IGCTBa; TIOHMMAaHUE MECTa XUMHUHU CPEAN APYIUX €CTECTBEHHBIX HayK

1.2

O Hay4HBbIX METOJAaX IIO3HAHHS, B TOM YHUCIEC SKCHECPUMEHTAJIBHBIX U TCOPETUYCCKUX METOAAX MCCJIICAOBAHUA BELICCTB U

NU3YUYCHUS XUMHUYECKUX peaKquI; YMEHHUE UCIIOJIB30BAaTh MOAEIIN IS 00OBSICHEHHSI CTPOCHUS aTOMOB 1 MOJICKYJT

1.3

o cti)epax l'IpO(i)eCCI/IOHaJ'IBHOI\/'[ JCATCIIBHOCTHU, CBA3AHHBIX C XUMUEH U COBPEMEHHBIMU TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha




JIOCTIKCHUSIX XUMHYECKOH HayKH, 4TO IO3BOJIMT OOYy4YaroOI[MMCSl paccMaTpHBaTh XHMHIO Kak cdepy cBoeil Oymyreit
PO eCCHOHAIBHON AESATEIBHOCTH M CHENaTh OCO3HAHHBIA BHIOOP XUMHH KaK HMPOGHIFHOrO IpeaMera IpH Iiepexoie Ha

YPOBEHb CpeTHEr0 00IIero 00pa3oBaHus

2 Bragenue cucTeMoit XUMHYECKUX 3HAHUN U YMEHUE IPUMEHSATh CUCTEMY XUMHYECKUX 3HAaHUM, KOTOPAsk BKIIIOYACT:
BOXHEHIINE XUMHYECKHE MOHSATHS: XMUMHYECKHMI 3JIEMEHT, aToM, MOJIEKYJNa, BEIIECTBO, IPOCTOE M CJIOXKHOE BEILIECTBO,
OJTHOPOJIHAS M HEOJJHOPO/JHASI CMECh, OTHOCUTENIbHbIE AaTOMHAsl U MOJICKYJISIPHAS. MAacChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIN 00BEM, OKCHI, KUCJIOTA, OCHOBaHHE, COJIb (CPEMHsIA), XMMUYECKas PEaKIHsl, PEaK[Mi COSIHHEHNUS, PeaKIin
Pa3JIoKeHHs1, PeaKIK 3aMeLICHHUs, PEakMi 0OMEHa, TEIUIOBOM AP (EKT peakiyu, 3K30- U SHAOTEPMHYECKHE PEAKIIUH, PACTBOP,
MaccoBasi 1011 XMUMUYECKOTO 3JIEMEHTa B COEIMHEHUM, MAccoBas JOJsl M MPOLEHTHAs KOHLICHTpAls BELIECTBA B PacTBOPE,
2.1 PO aTOMa, DJIEKTPOHHBIN CIIOM aTtoMa, aTOMHas OpOWTal b, paglyC aTOMa, BAJICHTHOCTb, CTCIICHb OKHCICHHUS, XHMHYECKas
CBsI3b, AJIEKTPOOTPHLATEILHOCTh, MOJISIPHAS W HENOJISIpHAs KOBAJICHTHAs CBS3b, WOHHAs CBs3b, METAJUIMYECKas CBS3b,
KpUCTAJUTMYECKasi pelérka (aTOMHAs, HOHHAs, META/UIMYECKas, MOJEKYJIApHas), MOH, KaTHOH, aHHOH, OJJEKTPOJUT U
HEDJIEKTPOJIHT, IEKTPOIUTHYCCKAsT JUCCOLMAIMS, PeaKIii HOHHOTO OOMEHA, OKHCIHMTENbHO-BOCCTAHOBUTEIBHEIC PEaKIHH,
OKHCIIMTEIb WM BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAQHOBJICHHE, JJICKTPOJIN3, XUMHYECKOE pPABHOBECHE, OOpaTHMble U
HeoOpaTHMBbIE PEaKIuH, CKOPOCTh XUMHUECKOH peakimy, katanusaTtop, [1/1K, koppo3us MeTauIoB, CIIaBbl
20 OCHOBOIIOJIATaIOIIME 3aKOHbI XUMHM: 3aKOH COXpaHEHHUs Macchl, nepuoguueckuit 3axon JI.M. MenaeneeBa, 3akoH
’ IIOCTOSTHCTBA COCTaBa, 3aKOH ABOTaIpo
23 TEOPUU XMMHHU: aTOMHO-MOJIEKYJISIpHAsE TEOPHUS, TEOPHSL AIEKTPOIIUTHYECKOH AUCConMatum
3 Branenue oCHOBaMU XMMHYECKON IPaMOTHOCTH, BKITFOUAIOLIECH:
YMEHHE NPaBUIILHO UCIIOIb30BATh U3YUYEHHBIE BEIIECTBA U MAaTepHajbl (B TOM YUCIEe MUHEPAIbHbIE YI0OPEHHS, METAILUIBI 1
CIUTIaBBI, NMPOAYKTHI IEPEepadOTKH HPHPOIHBIX HCTOYHHKOB YIIEBOTOPOIOB (YIS, IPHPOIHOrO rasza, HedTH) B OBITY,
3.1 CEeNIbCKOM XO3SHCTBE, HAa NPOW3BOJCTBE M MOHUMAaHHE 3HAUCHUS JKUPOB, OEJIKOB, YIJICBOJOB IJIsl OpraHH3Ma 4YelIOoBEKa;
YMEHHE IIPOTHO3UPOBATh BIMSHHUE BEIECTB M XUMUYECKHUX IPOLIECCOB Ha OPraHU3M YEJIOBEKA U OKPYIKAIOILYIO MIPUPOJHYIO
cpeny
32 YMEHHE HHTETPUPOBATH XUMUUECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX yIeOHBIX IPEIMETOB
33 HaJIMYHe OMbITa pabOoThI ¢ Pa3IMYHBIMI HCTOYHHKAMH HHGOPMAIMH 110 XMMHUHU (Hay4IHas ¥ Hay4YHO-TIOMYJISIpHAs TUTEpaTypa,
’ CJIOBApH, CIIPABOYHHKHU, HHTEPHET-PECYPCHI)
34 yMeHHE OOBEKTHBHO OIICHMBATh MH(OPMALMIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECCKOM IPUMEHEHHH U YMECHHUE
’ UCIIONB30BATh €€ JUIsl pelICHUs y4eOHO-II03HABATEIBHBIX 3a/1a4
4 Branenne oCHOBaMH MOHATHIHOTO armapara i CUMBOJIHYECKOTO sSI3bIKa XUMUH JIsl COCTABICHUS (POPMYITT HEOPraHMYECKUX
BEILECTB, YPABHEHUI XUMUYECKUX PEaKLHii; OCHOBaMH XxumMudeckoi HoMeHkIatypbl (IUPAC u TpuBHanbHOil)
YMeHHe 0OBACHATH CBSI3b MOJIOKEHUS dlIeMeHTa B [IepHOoANYEecKoil cUCTeMe C YMCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHMS
5 aTOMOB XHMMHYECKHX OJJIEMEHTOB (COCTaB M 3apsj sapa, OoOIIee YHCIO DJIEKTPOHOB), PACIpPENCICHHEM DJIEKTPOHOB IIO
SHEPreTUYECKUM YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOJOB, KU U KaJbLUsL
IlpencraBnenne O  NEPUOAMYCCKOM  3aBHCHMOCTH ~ CBOMCTB ~ XHMHUYECKHX  DIEMEHTOB  (pajuyc  aToMma,
6 JIEKTPOOTPULIATEIBHOCTD), TIPOCTHIX M CIIOXKHBIX BELIECTB OT MOJIOKEHUS dIeMeHTOB B [lepuoauyeckoii cucreme (B MajbIx
NIepPUOAAX U INIABHBIX MOATPYIIAX) U YIEKTPOHHOTO CTPOCHHUSI aTOMa
7 YMeHue KiaccuHUIMpoBaTh:
7.1 XUMHYECKHUE IIEMEHTBI
72 HEOpraHMYECKUE BELECTBA
73 XMMHYECKUE PEAKIIUU
8 YMeHue onpenensThb:
8.1 BAJICHTHOCTb M CTETIICHb OKHUCJICHUS! XUMHUUECKUX DJIEMEHTOB, 3apsi]] HOHA
8.2 BUJI XUMHUYECKOH CBS3U U TUIT KPUCTAUTMYECKON CTPYKTYPBI B COSIIMHEHUSX
8.3 XapakTep Cpe/ibl B BOJHBIX PACTBOPAxX BEIIECTB (KUCIOT, OCHOBAHUIA)
8.4 OKHCIIUTENb U BOCCTAaHOBHUTEIb
9 YMeHne xapakrepu3oBath GH3NUECKUE H XUMHYECKHE CBOHCTBA:
01 MPOCTHIX BELIECTB (KUCIOPO., 030H, BOIOPOJ, rpaduT, ainMa3s, KpeMHHU, a30T, (pocdop, cepa, XJIop, HATPUI, KaJlUii, MarHU,
' KaJbIH{, AIFOMUHUIM, JKeJIe30)
CJIOKHBIX BEIICCTB, B TOM YHCIEC HX BOIHBIX PAaCTBOPOB (BOJA, aMMHAK, XJOPOBOIOPOX, CEPOBOJIOPOM, OKCHIBI H
92 runpokeuibl MetamnoB [-1IA rpynm, amomunus, meau (1), unnka, xenesa (11 u I11), okcunst yrnepona (I u IV), kpemuust
’ (IV), azota u docdopa (III u V), ceper (IV u VI), cepructas, cepHas, a3oTucTas, a30THas, (ocdopHas, yroiabHas,
KpPEMHHEBast KUCIIOTA ¥ UX COJIH)
9.3 MIPOTHO3MPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOCHHS, IPUMCHEHHE BEIIECTB B




3aBUCUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTbB IPOTEKAHUSA XUMUYCCKUX npeBpameﬂnﬁ B Pa3JINYHBIX YCIOBUAX

10 YMeHHe COCTaBIATh MOJIEKYJISIPHbIE U HOHHbBIE YPABHEHUSI PEAKIIMI, B TOM YHUCIIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKuuit
10.3 WLTIOCTPUPYIOIIMX XMMHUUECKUE CBOMCTBA N3yYECHHBIX KJIACCOB (IPYIIT) HEOPraHUYECKUX BELIECTB
10.4 MOATBEPKAAIONINX TCHETHYECKYIO B3aUMOCBSI3b MEX Ty HUMU
11 YMeHue BBIUHCIATH (IIPOBOJUTH PACUETEI):
11.1 OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacCh BEIIECTB, MACCOBYIO JIOJIO XHMHYECKOTO dJIEMEHTA B COSANHCHUH
11.2 MacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €0 Maccy, 00beM razoB
114 10 YpaBHEHWSIM XHUMHYECKHX PEaKIUH W HAaXOIWUTh KOJIHMYECTBO BeEIIECTBa, 00BEM M MAaccy PEarcHTOB MM IPOIYKTOB
' peaknuu
12 Branenue (3HaHHE OCHOB):
1 OCHOBHBIMU METOJaM{ HAyYHOTO IIO3HAHHs (HAONIOAEHHE, M3MEpEHHe, JKCIICPHMEHT, MOJAECIMPOBAHME) IIPU H3yYECHHH
' BEIECTB M XMMHYECKUX SIBJICHUI; yMeHue chopMynupoBaTh IpooIeMy H IPEATOKUTD ITyTH €€ PeHICHUS
12.2 0e30macHoi pabOThl ¢ XUMUYECKHMH BEIIECTBAMHU, XMMHYECKOU TTOCYI0i 1 1TaOOpaTOpHBIM 000pyI0BaHHEM
IpaBuiIaMi 6e30MacHOTO OOPAIIEHUS ¢ BEIIECTBAMH, HCIONB3YEeMBIMH B MOBCEIHEBHOW JKU3HU, NIPABUJIAMH IIOBEICHUS B
12.3 Lensix cOepeKeHust 30pOBbs U OKPY’KaroLIel MPUPOAHOM Cpelibl; TOHUMaHUE Bpesia (OMacHOCTH) BO3AEHCTBHS Ha >KUBBIE
OpraHU3MBI ONPEJIETIEHHBIX BEIIECTB, CIIOCOO0B YMEHBIICHNUS ¥ IPEIOTBPALIEHHS UX BPEIHOTO BO3IEHCTBHS
13 Hanunuye npakTHYecKHX HABBIKOB IUIAHUPOBAHMS U OCYIIECTBICHHS CIICIYIONMX XUMHYECKHX SKCIICPHMEHTOB:
13.1 U3y4YCHHUE U ONMHCaHNuE (PU3MIECKUX CBOKMCTB BEIIECTB; O3HAKOMIICHHE C (PM3MYECKHUMH M XUMUYECKUMH SBICHUSIMHU; OIIBITHI,
' WILTIOCTPHUPYIOIIUE IPU3HAKY IPOTEKAHHSI XUMHIECKUX PeaKIni
13.2 n3y4eHHe coco0OB pasesieHus cMecel
133 MIOJIy4eHHE KHCIOpoJa ¥ U3YUeHHUE ero CBOMCTB; IOIydYeHHEe BOJOPOAA W M3y4YEHHE ero CBOMCTB; HOJyUYCHHE YITIEKHCIOro
’ ra3a M U3y4eHHe ero CBOICTB; MOTyYCHIE aMMHIaKa i H3yUCHHE ero CBOWCTB
134 IIPUTOTOBJIEHHE PACTBOPOB € ONPENEIEHHOI MacCOBOM 1071€l pacTBOPEHHOTO BEIIECTBA
135 IPHMEHEeHHE MHANKATOPOB (JaKMyca, METHIOpAaHkKa U (eHoNn(TalenHa) A1 ONpeelIeHns XapakTepa cpeibl B pacTBOpax
' KHCJIOT M IIeno4uei
UCCICZIOBAHUE H OIMCAHHE CBOMCTB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KIACCOB; U3y4CHHE B3aUMOICHCTBHSA KHCIOT C
136 METalIaMH, OKCHJIAMH METAJLIOB, PACTBOPHMBIMH M HEPACTBOPHMMBIMU OCHOBAHMAMH, COJISIMH; IOJy4eHHE HepacTBOPHMBIX
' OCHOBAaHHI{; BEITECHEHHE OJHOTO MeTalla APYTHM H3 PacTBOpa COJIM; HCCIIEAOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIOB
AIIOMUHUA U [IUHKA
137 pelIeHne YKCIIepUMEHTaIbHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIACCHI HEOPTaHUUECKHX COCAUHCHUI; «DIeKTPOIHTHIECKAs
' Jcconnanus»; «BakHeilue HeMeTaIbl U MX COeAMHEHUs»; «BakHelie MeTauIbl U UX COeINHEHUSD)
XUMUYECKHE YKCIEPUMEHTHI, MILTIOCTPUPYIOLINE IIPU3HAKH NIPOTEKAaHUs Peakinil HOHHOrO 0OMEHa; KaueCTBEHHBIE PEaKIn1
13.8 Ha TPHUCYTCTBYIOIIHE B BOJHBIX PacTBOpPaX HOHBI: XJOPHI-, OPOMHI-, HOMUI-, CyibdaT-, Gpoctar-, kKapOOHAT-, CHIMKAT-
aQHHMOHBI, THIPOKCHU/I-MOHBI, KATHOHBI aMMOHWSI, MarHus, KaJbLUs, aTFOMUHHS, XkKene3a (2+) u xenesa (3+), menu (2+), nuHKa
14 YMmeHnue:
141 NPEJCTAaBIATE PE3ylbTaThl JKCIIEpPHMEHTa B (OpMe BBIBOJOB, [OKAa3aTeNbCTB, TIpadUKOB H TaONUI U BBIABIATH
’ SMOHPUYECKHE 3aKOHOMEPHOCTH
142 YCTaHABIUBATH CBA3H MEXKIY PeaabHO HAOII0JaeMbIMH XHMHIECKAMH SBJICHUSIMH U IPOIIECCAMH, IPOUCXOIINMU B MAaKpO-

U MUKPOMHPE, OOBSICHATh IPUYHHBI MHOrOO0Opa3Hs BEIECTB

HNEPEYEHDb 9JIEMEHTOB COAEP)KAHMUS, TIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 11O XUMUH

Ko IIpoBepsieMblii 31eMeHT cofep:KaAHUS
1 IepBoHayanbHple XUMUYECKUE TTOHSTHS
1.1 Yuctsle BemecTBa 1 cMecH. CriocoObl pas3JieNieHus cmecei
1.2 ATOMBI ¥ MOJICKYJIbl. XUMHUYECKHE 371€MEHTbI. CUMBOJIBI XUMHUUYECKUX AJIEMEHTOB. [IpOoCThIC U CII0KHbIE BELIECTBA.
1.3 Xumnueckas popmyia. BaneHTHOCTh aTOMOB XUMHYECKHX J1eMEHTOB. CTENEeHb OKHCICHHS
» 3aKk0oH IOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHTenbHass aToMHass Macca. OTHOCHTeNbHash MOJIEKyJsApHas Macca. MaccoBas [ous

XUMHUYECKOT0 JICMCHTA B COCTMHCHUHN




KonunuectBo BemectBa. Mousib. MossipHas macca. MossipHblii 00bEM ra3oB. B3auMOCBS3b KOJIMYECTBA, MACChl M YMCJA CTPYKTYPHBIX

= €JIHUII BEIECTBa
1.6 Ddusndeckre U XUMUYECKUE SIBICHNs. XUMUUecKasl peakiust ¥ e€ IpU3HaKH. 3aKOH COXPAaHEHUSI MAaCChI BEIECTB. XMMHUIECKHE YPAaBHECHUS
2 IMepuonnueckuii 3akoH u Ilepnoanyeckas cucrema xuMmudeckux nementoB [[. 1. Menneneea. CTpoeHHe aTOMOB
51 INepronuuecknit 3akoH. Ilepuonuueckas cucrema xumudeckux sneMeHtoB .M. Menzeneesa. Ilepuoast u rpynmnsl. @usnueckuii cMbICa
' HIOPSIKOBOTO HOMEPa, HOMEPOB IIePHO/ia H TPYIIIIEI dIeMEHTa
20 Crpoenne aromoB. CocTaB aTOMHBIX saep. M3oronsl. DnextpoHsl. CTpOCHUE JIEKTPOHHBIX 000JIOUEK aTOMOB IEpBBIX 20 XMMHYSCKUX
’ anemeHToB [lepuonudeckoii cucremst J[.J. Menneneena
3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XHMHYECKHX OJJIEMEHTOB IIEPBBIX TPEX MEPHOIOB, Kalus, Kalblus (pagmyca aTOMOB,
2.3 3JIEKTPOOTPHIATEIBHOCTH, METAIMUECKUX U HEMETAJUINYECKHX CBOMCTB) U UX COCAUHEHUH B COOTBETCTBHH C IOJOKEHHEM JJIEMEHTOB B
ITepruonnueckoiil cUCTEMe U CTPOSHHEM HX aTOMOB
3 CrpoeHue BellecTsa
31 Xumuyeckasi cBsizb. KoBaneHTHas (IOJISApHAs U HEIOJSIPHAsH) CBSA3b. DJIEKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. VOHHAs CBS3b.
' Mertannuueckas cBsI3b
32 THIBl KPUCTAIMYECKUX PEIETOK (aTOMHasi, MOHHAs, MeTaIMYecKas), 3aBHCHMOCTb CBOMCTB BEINECTBA OT THIA KPUCTAINYECKOMH
’ PeIETKY U BUIa XUMHUECKON CBSI3U
4 Baskneiimme npeAcTaBUTENN HEOPraHMIECKUX BemecTB. HemeTalasl 1 UX coeJUHEHHs. MeTalllbl U HX COeUHCHUS
Knaccu¢uxanus ¥ HOMEHKIATypa HEOPraHUYECKUX COCIMHEHHMIl: OKCHAOB (ColeoOpasyloliue: OCHOBHBIC, KHCIOTHBIC, aM(OTEepHBIE) U
4.1 Hecosieo0pasyolye; OCHOBaHMHM (LIEI0YM M HEpacTBOPUMbIE OCHOBaHMA); KUCIOT (KHCIOpOACOAEpKale U OECKUCIOPOIHbIE,
OJJHOOCHOBHBIE 1 MHOT'OOCHOBHBIE); COJICH (CPEHUX U KUCIIBIX)
42 dusnyeckre ¥ XMMHYECKUE CBOICTBA MPOCTHIX BELIECTB-HEMETAUIOB: BOJOPOAA, XJIOpa, KUCIOpOAa, cepbl, a3ora, docdopa, yriepona,
' KpEeMHHS
43 ®duspdeckre ¥ XUMHYECKHE CBOHCTBA IMPOCTBIX BEIIECTB-METAJUIOB: JIUTHS, HATPHS, KaNUsi, MAarHUsS U KalblHs, aTIOMHHHUS, XKele3a.
’ DJIEKTPOXUMHUYECKUI PsiJ] HANIPSDKEHUH METalIoB
44 DuspyecKre U XUMUYECKUE CBOHCTBA BOJOPOIHBIX COSIHHEHHI HEMETAIIOB: XJI0OPOBOIOPOA, CEPOBOJOPOA, AMMHAKA
45 Odusznueckre M XHUMHUYECKHE CBOWMCTBa OKCHIOB HemeTaiwoB: cepbl (IV, VI), azora(ll, IV, V), docdopa(lll, V), yraepoma(ll, 1V),
’ kpeMHusA(IV). [lonyueHne oKCUI0B HEMETAIIIOB
4.6 Xumuueckue cBoicTBa oKcuIoB: MeTaiuioB IA-IIIA rpynm, muHka, meau(Il) u sxenesa(ll, II1). [Toixyuenne okcumpoB MeTaIoB
47 XUMHYecKHe CBOICTBAa OCHOBAHHN M aM(OTEpPHBIX THIPOKCHAOB (Ha HpHMepe THAPOKCHUAOB aTIOMHHHMSA, )Keles3a, IuHKa). [lomyuenue
' OCHOBaHHUI1 1 aM(OTEPHBIX THIPOKCHIOB
43 OO1re XMMHUYECKHe CBOHCTBA KHCIIOT: XJIOPOBOJOPOAHOH, CEPOBOIOPOJHOMN, CEPHHUCTOM, CEpHOM, a30THOMH, (GochopHO, KpeMHHEBOIH,
' yronsHOU. Oco0ble XMMHUYECKHE CBOICTBA KOHI[EHTPUPOBAHHON CepHON M a30THOU kucioT. [losrydyenne kucior
4.9 O61pe XMMHYECKUe CBOHCTBA cpenHuX coneld. [Tomyuenue coneit
4.10 ITonyuenue, cobupanye, paclio3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHaKa, YIJICKHCIIOTO ra3a B JJabopaTopuu
4.11 IToyyenne aMMuaKa, CepHOI M a30THOH KHCIIOT B IPOMBINLTIEHHOCTH. OOIIHe CrIoco0bI MOTyYEeHHs METaLIOB
4.12 I'eneTnueckas cBA3b MEXIY KJI1acCaMH HEOPraHUYECKUX COETUMHEHHI
5 Xumudeckue peakuuu
51 Knaccuuxarus XMMUYeCKUX peaklui 0 pa3IuuHbIM IPU3HAKAM: [0 YHCIY H COCTaBYy yJacTBYIOLUIMX B PEAaKLUH BEIIECTB, IO TEILIOBOMY
' 20 dexTy, o0 H3MEHEHHIO CTEIeHell OKUCIIEHNS] XUMUUECKHX JIEMEHTOB
5o TernoBoil 3pdexT XUMHYECKOH peaknuH, TePMOXHMHYECKHE YPaBHEHHsS. OK30- M JHIOTEPMHYECKUE PpeakUuH. TepMOXHUMHYECKHE
' ypaBHEHHS
53 OKHCITHTETEHOBOCCTAHOBUTEIIbHBIC peakiuy. OKUCIUTENIN U BOCCTaHOBUTENH. IIpomeccsl OKHCICHUS U BOCCTAHOBIEHHMS. DJICKTPOHHBIN
’ 6anaHc OKUCIUTENFHOBOCCTAHOBUTEIBHOM PeaKIuu
54 Teopust >IeKTPONHTHIECKOH Aucconuanuy. KaTHOHBI, aHHOHBL DIEKTPOIUTHI M HEINEKTPOIUTHL. CHIbHBIE M cnabble DIEKTPOIMUTEL
' CreneHb AuccolMalin
5.5 Peakiui HOHHOTO OOMeHa. Y CIIOBHUsI IPOTEKAHHS PEaKLUi HOHHOTO 0OMEHa, TIOJIHBIC U COKPALIEHHBIC HOHHbIC YPaBHCHHS PeaKLIUii
6 Xumus ¥ OKpysKarolias cpeia
6.1 BemiecTBa 1 MaTepuaibl B IOBCEAHEBHOM XKU3HU delloBeKa. bezonmacHoe McHonb30BaHKe BEIIECTB U XUMUYECKHX PEaKIUi B Ta00paTopHu
' u 6biTy. IlepBasti HOMOIIB IPY XUMHUYECKHX 0)KOTaX M OTPABICHUSIX
XUMHYECKOe 3arps3HEHHE OKpyKaromieil cpeabl (KHUCIOTHBIC OXKIM, 3arpsA3HEHHE IOYBBI, BO3AyXa H BOJOEMOB), CIIOCOOBI €ro
6.2 npenoTepamenus [IpenensHas nomycruMast koHneHTpanus enects (I1JIK). Poxb XuMun B pelIeHHH 9KOJIOTHYECKUX IpodieM. Y cuieHne
napHUKOBOTO Y dhexTa, paspylieHne 030HOBOTO CIIOSt
6.3 ITpumenenue cepsl, a30Ta, Gocdopa, yriaepoaa, KpEMHHUS U HX COSIUHEHHI B OBITY, MEHIMHE, IIPOMBIILICHHOCTH U CEIbCKOM XO3SHCTBE.




[IpumMeHeHHe MeTajuloB M CIUIABOB (CTallb, YYTYH, JIOPAIIOMMHHNA, OpOH3a) B OBITY M HPOMBIIUIEHHOCTH UX coequHeHuil. Ilonarue o

KOppO3UHU METAJIOB, OCHOBHBIE CITOCOOBI 3alUThI UX OT KOPPO3UH

ITpupoHble MCTOYHUKH YIIIEBOJIOPOAOB (Yroib, NPUPOAHBIA ra3, He(Th), NPOXYKTHl HX NepepaboTk (OSH3MH), UX POJIb B OBITY U

6.4 IPOMBIIIIEHHOCTH

6.5 INepBoHaUYaNbHEIC TTOHATHSA 00 OPraHMYECKHX BEIIECTBAX KaK O COSAUHEHMSX yIIepoia (MeTaH, 5TaH, STWIEH, aleTIUICH, STaHON, TIIHIEPUH,
' yKcycHas KMc10Ta). [ToHATHe 0 OHONOrHYECKU BayKHBIX BELIIECTBAX: KUPAX, OeIKax, yIIIeBoJaxX — H MX POJIM B )KH3HH YeJIOBeKa
7 Pacuérsr:

7.1 1o popMyiIaM XUMHYECKUX COCIMHEHUIT

7.2 Macchl (MaccoBOM) 0IM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XMMHYECKUM YPaBHEHHAM

YYEBHO-METOJUMYECKOE OBECHEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHAJIBI )11 YYEHUKA

» Xumus, 8 xace/ I'abpuernsia O.C., Octpoymos WU.I'., Cnankos C.A., AknmonepHoe obmectBo «M3narensctBo «IIpocBerenne

* Xumusi, 9 xinace/ I'abpuensn O.C., Octpoymos W.T'., Cnagkos C.A., AkunoHeproe oduiectBo «M3narensctBo «IIpocBenienue»

METOJUYECKHE MATEPHUAJIBI V11 YUYUTEJIA

https://lesson.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7cSc3a618be3?backUrl=%2F04%2F77%3Fclass%3D77

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU HHTEPHET

https://lesson.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7cS5c3a618be3?backUrl=%2F04%2F77%3Fclass%3D77
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