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NNOACHUTEJIbBHAS 3AIIMCKA

[Tporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOI'O OOIIETO 00pa30BaHMs COCTABICHA Ha OCHOBE
TpeOOBaHUM K pe3yJabTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOIO
oOmero obpazoBanus, npeacraBieHHblx B PT'OC OOO, a Taxke Ha OCHOBe (enepaabHON
paboueii mporpaMmbl BOCIIMTaHUS U C YYETOM KOHIIENILMM MPEnoJaBaHusl yueOHOro Mmpeamera
«Xumus» B 00pazoBaTebHBIX opranu3anusax Poccuiickoit denepanni.

[lporpamma mo XumMuM Aa€T NpEACTaBIEHHE O LEJsIX, oOwEeil crparerun oOydeHus,
BOCIIUTAHHUS W Pa3BUTHS OOYdYAIOIMMXCS CPEICTBAMHM Yy4eOHOTrO IpeIMeTa, YCTaHABIMBAET
o0s13aTeNbHOE MPEJIMETHOE COAEpIKaHUe, MPEeIyCMATPUBACT paclpesielieHHe ero mo KiaccaMm H
CTPYKTYpUpOBaHUE 10 pas3jieiaM U TeMaM MPOrpaMMbl 110 XMMHH, ONIPEAeNseT KOJIUUECTBEHHbIE
U KAueCTBEHHBIE XAPAKTEPUCTUKU COJEP)KAHUS, PEKOMEHJYEMYK II0CIEA0BATEIbHOCTD
U3Y4EHUS XUMHUU C y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKA Yy4eOHOTO
Ipoliecca, BO3PacTHBIX OCOOEHHOCTEN O0YydJaroUMXCsl, ONPEAEseT BOSMOXKHOCTH IpeaMeTa s
peanu3anuy TpeOOBaHMM K pe3yapTaTaM OCBOEHHUs OCHOBHOM 00pa3oBaTelbHOM MporpamMMbl Ha
YPOBHE OCHOBHOTO 0OIIIeT0 00pa3oBaHMs, a Takke TpeOOBaHUMN K pe3ysibTaTaM 00ydeHUsI XUMUU
Ha YypOBHE ILieJed u3ydeHus IMpeaMeTa M OCHOBHBIX BHJAOB YueOHO-IT03HABATEIbHOM
JESATEIIBHOCTH 00YJaroIIerocss 0 OCBOCHUIO YUeOHOTO COJIEpKaHMSI.

3HaHHE XUMHH CIIYXXHT OCHOBOH Uil (pOpMUPOBAHMS MHUPOBO33PEHUS 00YJarOIIErocs, ero
IPEICTaBICHUH O MaTepPUaIbHOM €IMHCTBE MUPA, BAYKHYIO POJIb UIPAtOT (GOpMUpPYEMbIE XUMHEH
IPEICTAaBICHUS O B3aUMOIIPEBPAIICHUAX YHEPTUH U 00 3BOJIOLUH BEIIECTB B MIPUPOAE, O MYTIX
peleHusl [IO0aNbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL 4YEIOBEYECTBA — CBHIPHEBOH,
SHEPreTH4eCKOM, MUIIEBON U SKOJIIOTUYECKOH 0e30macHOCTH, TPoOIIeM 3jpaBOOXpaHEH NS

N3yyenue xuMuu:

CHOCOOCTBYET peajau3allid BO3MOXHOCTEM M caMOpa3BUTUA U (POPMHPOBAHUS
KYJIBTYPBl JIMYHOCTH, €€ 00Imel 1 (PyHKIIMOHATIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOpPMUPOBAHME MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEH 0oOydaronmxcs,
HaBBIKOB  HX  CaMOCTOSITENIbHOM ~ y4eOHOM  JEATENbHOCTH,  JKCIIEPUMEHTAIbHBIX U
UCCIICIOBATENIbCKUX YMEHHMH, HEOOXOIUMBIX KaK B IIOBCEJHEBHOM JKM3HM, Tak MU B
pOo(eCCUOHAIBHOM JIeSTENbHOCTH;

3HaKOMUT CO CHEHU(UKOM HaydHOTO MBIIUICHHUS, 3aKIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3[JIs/1a HAa €AMHCTBO IPUPOJIbI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TaioM B (POPMUPOBAHUU
€CTECTBEHHO-HAay4YHON IPaMOTHOCTH O0Yy4arolMXCs;

crocoOCTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIGHUSI K €CTECTBEHHO-Hay4YHbIM
3HAHUAM, K MPUPOJE, K 4YEJIOBEKy, BHOCUT CBOM BKIAaJ B SKOJOIMUYeckoe oOpa3oBaHUE
00yJaroIMXCsl.

JlanHbIe HampaBjieHUS B OOY4CHWHM XUMHH OOECIEUMBAIOTCSA CHEIU(UKON COJEpIKaHUS
y4e0HOIro IpeAMEeTa, KOTOPBIM SIBJISIETCS IE€arorM4eckd aJalTHPOBAHHBIM OTPak€HHUEM
0a30BOIl HAyKH XUMUHU Ha OIpe/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHUs OPUEHTHPOBAH Ha OCBOCHHE
00y4JaloMMHCS CUCTEMbI TIEPBOHAYATBHBIX MMOHATUH XUMHHU, OCHOB HEOPTaHMYECKOH XUMUU U
HEKOTOPBIX OT/EJIBbHBIX 3HAYUMBbIX IOHITUNH OpPraHUYECKOH XUMUHU.

Crtpykrypa colepaHHs MPOTpaMMbI 110 XUMHH c(OPMHUpPOBaHA HAa OCHOBE CHCTEMHOTO
noaxoja kK e€ msydeHuro. CopepikaHue CKIAIbIBACTCS M3 CUCTEMbI NMOHATHH O XUMHUYECKOM
JJIEMEHTE U BEILIECTBE U CUCTEMbl IMOHATUH O XuUMHUYecKoM peakuuu. OOe 3T CHUCTEMBI



CTPYKTYPHO OPraHM30BaHBI 110 INPUHLMILY ITOCIECIOBATEIBHOIO Pa3sBUTHsS 3HAHMM Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3axkoHa /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUM;

— YYEHHUsI O CTPOEHUHU aTOMa U XMMUUYECKOH CBSI3H;

— IpeJICTaBIeHUH 00 AJIEKTPOIUTHYECKOM TMCCOMAIMU BEIIECTB B PAacTB Opax.

TeopeTnueckue 3HAHMS PAcCMAaTPUBAIOTCA HA OCHOBE AMIMPUYECKU IOIYYEHHBIX U
OCMBICIIEHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEAOBATENBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHSS (YyHKUHMH OOBSCHEHUSI M MPOTHO3MPOBAHUS CBOMCTB, CTPOECHUS U BO3MOKHOCTEH
IIPAaKTUYECKOTO NIPUMEHEHHUS U MOJYYEHUS U3Y4aeMbIX BEILECTB.

OcBoeHue MporpaMMbl MO XUMHHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O
XAMHUYECKON COCTAaBIISIOLICH HAy4yHOM KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOH INPUPOIBI,
IIEHHOCTHOTO OTHOIIICHUSI K HAYYHOMY 3HaHHMIO M METO/iaM MO3HaHUs B Hayke. M3ydeHune xumuu
IPOUCXOAUT C TNPHUBJICYEHHEM 3HAHUNW M3 pPaHEe M3YYEHHBIX Y4EOHBIX IIPEIMETOB:
«Oxpyxaroumii Mupy», «buonorus. 5—7 knacce» u «Pu3nka. 7 KIaccy.

[Ipy mu3ydeHUn XUMHUU NPOUCXOAUT (POPMHUPOBAHKE 3HAHUN OCHOB XMMUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAKTUUECKOH AEATeNTbHOCTH YeJIOBeKa U KaK OHOrOo
U3 KOMIOHEHTOB MHUPOBOH KyJbTypbl. 3ajiaua y4eOHOIo IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHUM — BaKHEWIMX (HaKTOB, MOHATHUN, 3aKOHOB W TEOPETHYECKUX
IOJIO)KEHUH, JOCTYMHBIX OOOOLIEHUH MHMPOBO33PEHUYECKOIO Xapakrepa, s3blka HayKH, B
NpUOOLICHNN K HaydHBIM METOJIaM MO3HAHUs IIPU U3yYEHUH BEUIECTB U XMMHUYECKUX PEAKLUI, B
GOopMHpPOBAaHUM U PA3BUTHU IIO3HABATEIbHBIX YMEHUH W HX HPUMEHEHUHM B YdeOHO-
MO3HABATEIbHOW M y4eOHO-HCCIIeI0BaTENbCKOM NeATETbHOCTH, OCBOEHUH MpaBUIl 0€30I1aCHOTO
oOpallleHHsI C BEIIECTBAMU B MTOBCEIHEBHOM KU3HHU.

[Ipyn u3ydyeHUM XMMHUM Ha YpOBHE OCHOBHOIO 00LIEro oOpa3oBaHUs BaXHOE 3HAUEHUE
npuoOpenu Takue 1eNu, KakK:

— (opMHpOBaHUE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K caMOOOPa30BaHUIO,
COTPYIHMYECTBY, CaMOCTOSITEIbHOMY HPHHATUIO pELICHUN, CIOCOOHOW aJanTUpPOBATHCS K
OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KHU3HU;

— HAampaBJEHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOe MPHOOIIEHUE OOyJaronmxcs K
CaMOCTOSITEIbHOW ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAay4dHbIM  METOJaM  IIO3HAHUS,
(GopMHUPYIOIIMM MOTHUBALMIO U PA3BUTHE CIOCOOHOCTEN K XUMHUH;

— o0ecrieyeHue YCIOBHH, CIOCOOCTBYIOUMX MNPUOOPETEHUIO OOYy4JaroIMMUCS OIbITa
pPa3sHOOOPa3HOM NEeATENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIETEHIIMH ), UMEIOIMX YHUBEPCAIIbHOE 3HAYEHUE TS Pa3INYHbIX BUJOB JESTEIBHOCTH;

— (popmupoBanue oOmel QPyHKIHOHAIBHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
Yuclie YMEHUI OOBSCHATh M OLIEHUBAThH SIBJICHUS OKPYKAIOLIETO MHpa, UCHOJB3Ys 3HAHUSA U
ONBIT, IIOJyYEHHbIE NpPU H3YYEHUU XUMHH, MPUMEHATh HUX MpPU pELUIEHUHU NpodiieM B
NOBCEIHEBHOM JKU3HU U TPYAOBOU JAEATEILHOCTH,

— (popmupoBaHue y 00ydaroUMXCs TyMaHUCTUYECKUX OTHOUICHUH, TOHUMaHUs LIEHHOCTU
XUMUYECKUX 3HAHUU 1 BBIPAOOTKM HSKOJOTMYECKH I1eJIeCOO0pa3HOro MOBEJICHHUS B OBITY U
TPYAOBOW JIEATEIBHOCTH B LIEJISIX COXPAHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOU
cpensbl;

— pa3BUTHE MOTHUBALIMU K O0OY4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHMS OOILECYEIOBEYECKUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npo¢uis ¥ HaNPaBICHHOCTH JAJIbHEHIIETro 00ydeHHsL.



OO0mee 4uCIIo YacoB, OTBEAEHHBIX JIUISI M3YYCHHsI XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 wacoB (2 yaca B Henenio), B 9 kiacce — 68
yacoB (2 yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHauyaabHbIe XUMHYECKHE TTOHATHSA

[Ipeamer xumuu. Posnb XuMuu B KU3HM 4YelnoBeKa. XMMHS B CUCTeME HayK. Terna u
BemecTBa. du3nyeckue CBOMCTBAa BeEUIECTB. ArperaTHoe cocTosiHue BemecTB. [lonsitue o
MeTOJaX Mo3HaHus B XuMuH. UncTteie BemecTBa u cMecu. CrocoObl paseneHust CMECEi.

ATOMBI M MOJEKynbl. XHUMHUYECKHE 3JeMeHTbl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTsie U crnoxHbIE BelecTBa. ATOMHO-MOJIEKYISIPHOE YUEHUE.

Xumuueckas (Qopmyna. BalleHTHOCTP aTOMOB  XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCHUTEIbHAS MOJIEKYIISIpHAS
Macca. MaccoBas 1011 XMMHYECKOIO 3JIEMEHTA B COEIUHEHUH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA, MAacChl M
YHClla CTPYKTYPHBIX €AMHHUI] BelecTBa. Pacyérsl mo GopmynaM XUMUYECKUX COSAUHEHUM.

du3NYecKue U XUMHYECKHE SBICHUS. XUMHUYECKas peakuuss U €€ MPHU3HAKA. 3aKOH
COXpaHEHHUs MacChl BELIECTB. XMMHUYECKHE ypaBHEeHMs. Kiaccuukanus XMMHUECKUX PEeaKni
(coenuHEeHMs, pa3oKeHHs, 3aMeIeHIs, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMUECKOH MOCyn0i, npaBuiamMu paboTel B JaOOpaTOpHH M MpUEMaMU
oOpaiieHUsI ¢ J1abOpaTOpHBIM OOOPYAOBAHHMEM, U3yUYE€HHUE U ONHCAHHE (PU3NYECKUX CBOMNCTB
00pa3oB HEOPraHUUYECKUX BEILECTB, HaOM0JeHHE (pr3nUecKuX (TIIIaBJICHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KUTICHUE U KOHJCHCAIUs BOJbl) U XMMHYECKUX (TOPEHHUE CBEYH,
MpOKaJIMBaHUE MEJAHON MPOBOJIOKU, B3aUMOJEHCTBUE MeJla C KUCIIOTO) SIBJIEHUI, HaOI0ieH e
U ONHCAaHWE TPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (pasziokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pasznokenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJIEHCTBUE Xkeie3a ¢ pactBopoMm coiu menu (ll), usydenue cmoco6oB
pa3fenieHuss CMeceil: ¢ TOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBIIAPUBAHUE, TUCTHILISAIUS,
xpomarorpadus, TPOBEACHHWE OYUCTKH IIOBAPCHHOW COJIM, HAONIOJCHHE U OIMCAHHE
pE3YJIBTATOB ITPOBEJIEHUS OINBITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MaccChl, CO3JaHuE
MojIeTiel MOJIEKYJT (IapOCTEP>KHEBBIX).

BaskHeiinme npeacTraBuTe/ M HEOPraHN4Ye CKUX BellleCTB

Bo3nyx — cmecp razos. CocraB Bo3ayxa. Kucnopom — 3JIeMEHT M MPOCTOE BEILECTBO.
Haxoxnenue xucinopona B nNpupoae, pU3NUECKUe U XUMUYECKUE CBOICTBA (PEAKLIUN TOPEHUS).
Oxcuapl. [lpumenenue xucinopoga. CrocoObl MONydeHHsS KUCIOpoAa B JIabOpaTopuu U
npombliuieHHOcTH. KpyroBopor kuciopoaa B mpupoae. O30H — amioTpornHas MoAuUKaLus
KUCJIOpOJa.

TerutoBoit A(eKT XUMHYECKON peakiui, TEPMOXUMHYECKHE YpPaBHEHHUS, OK30- U
HHJOTEPMHUUYECKUE peakuuu. TOIIMBO: yroib M MeETaH. 3arpsA3HEHHE BO3[yXa, YCHJIEHHE
HMapHUKOBOTO Y(eKTa, pazpylieHHue 030HOBOIO CIIOSI.

Bonmopon — »nanemeHT W mpoctoe BemecTBO. HaxoxkaeHue Boaopoga B IPHUPOE,
¢uznyeckue U XMMHUECKUE CBOMCTBA, MPUMEHEHHUE, CIOCO0B! oydeHus. Kuciors! u conu.

Mousipablii 00bEM Ta30B. PacuéThl M0 XMMUYECKUM YPaBHEHUSIM.

dusnyeckne cBoucTBa BOAbl. Boma kak pactBoputens. PactBopel. HackleHHBIE M
HEHACBILLEHHbIE pacTBOpbl. PacTBOpMMOCTh BellecTB B Boje. MaccoBasi 10jsi BEIIECTBa B
pactBope. XumHuueckue cBoiictBa Bobl. OcHOBaHMS. Poiib pacTBOPOB B MPUPOAE U B JKU3HU



yenoBeka. KpyroBopoT Bozbl B mpupoje. 3arps3HEeHHE NPUPOAHBIX BOJ. OXpaHa W OYMCTKA
IPUPOJIHBIX BO.

Knaccudukanuss nHeopranumuyeckux coeauHeHudd. Oxcuapl. Kiaccudukanuss OKCHIOB:
coneo0Opasyronme (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIE) U HeconeoOpasyronme. HomeHkmaTypa
okcu10B. Du3nueckue U XMMUYECKUE CBOMCTBA OKCUAOB. IlomydueHne okcuios.

OcHoBanus. Knaccudukanuss ocHoOBaHMIl: HIENOYM UM HEPACTBOPHUMBIE OCHOBAHUSL
Homenknarypa ocHoBanui. dusnueckue M XUMHYECKHE CBOMCTBAa OCHOBaHuiu. Ilomydenue
OCHOBAaHMH.

Kucnotsl. Knaccuguxanus xucinor. Homenknatypa kucior. dusnyeckue U XUuMUUYECKUE
cBoiicTtBa kuciaot. Psn akrusHoctn metaimioB H. H. bekerosa. [lonyyenue kucnor.

Conu. Homenxknatypa coneil. dusnueckue u xumuueckue cBoiictBa coneil. Ilomyuenue
COJIEH.

['eHeTnueckas CBsI3b MEXAY KacCaMH HEOPTaHHMYECKUX COCTUHEHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEeIeNIeHHE COJepKaHuUsl KUCIOpoJa B BO3/AyXe, MOIydeHue, cooupaHue,
pacmo3HaBaHWE M H3y4€HUE CBOWCTB KUCJIOpOJa, HaOJIOJIEHHWE B3aUMOIEWCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBHSI BOSHMKHOBEHHUS M MpPEKpalleHUs TOpeHHs (IoXkapa), 03HAKOMIIEHUE C
oOpa3liaMi OKCHUJIOB M OINHMCAaHHWE HX CBOWCTB, MOJy4ye€HUE, cOOMpaHUE, paclo3HaBaHUE U
U3y4YCHHUE CBOKMCTB BoJopona (TopeHue), B3auMojelcTBue Bojopoaa ¢ okcuaom menu (1)
(BO3MOHO HCMOJIb30BaHUE BUJCOMATEpUAIOB), HAOIIOAeHE 00pa3OB BEUIECTB KOJIUUYECTBOM
1 Momb, uccrenoBanne 0cOOCHHOCTEH pPAacCTBOPEHMS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PAaCTBOPOB C OINPEAEIEHHON MAaccOBOM N0JIell PAcCTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBHE BOABI C MeTaljlaMH (HaTpHeM M Kajbl[ueM) (BO3MOXXHO HCIIOJIb30BaHHUE
BUJICOMATEPUANIOB), HCCIeOBaHUE 00pa3lloB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOo/IeHne M3MEHEHHUsI OKPacKH WHAWKATOPOB B PACTBOpAaxX KUCIOT M WIEJIOYEH, M3ydeHHE
B3auMozeiictBusi okcuaa menu (ll) ¢ pactBopoM cepHOM KHUCIOTBI, KUCIOT C METaJUIaMu,
peakiuii HeWTpanu3aluy, MOJIYYEHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OIHOTO
MeTajlla APYrUM M3 pacTBOpPA COJIM, PEIIEHHE IKCIIEPUMEHTAIbHBIX 3ajau 1o TeMe «BaxkHelnme
KJIacChl HEOPTraHUYECKUX COEAUHEHUI».

Hepuonnuecknii 3akon u Ilepuoguyeckass cucrema xummnuyeckux jiemenros JI. U.
MemnnesieeBa. CTpoeHue aToMOB. XUMHU4YeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEJILHbIE
peaKuuu

[lepBbie TOMBITKH KIaCCU(UKAIIMM XUMHUYECKUX OdyeMeHTOB. [loHsATHE 0 Tpymmax
CXOIHBIX 3JIEMEHTOB (ILEIOYHbBIE U IIETOYHO3EMENIbHBIE METaUIbl, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DJIeMEeHTBI, KOTOpbIE 00pa3yloT aM(pOTEPHbIE OKCUJIBI U THAPOKCHUIBI.

Ilepuonnueckuii 3axoH. Ilepmoaudeckas cucrema xXumudeckux d3yeMmeHrtoB /[l I
MenneneeBa. Koporkomepuomnas u muuHHONepuomHas (opmel I[lepuoamdeckoir cHCTEMbI
xumuueckux siemeHToB [[. M. MengeneeBa. Ilepuoast u rpynmbl. Dusnyeckuii CMbICT
MOPSAIKOBOTO HOMEpPA, HOMEPOB MIEPHOJIA U TPYIIIBI AJIEMEHTA.

Ctpoenne aromoB. CoctaB aromHbIX saep. W3orombl. Onekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBBIX 20 XUMUYECKUX 3JIeMeHTOB [leproauueckoil cuctembl
H. . MenneneeBa. XapakTepuCTHKAa XHMHUYECKOIO »JJEMEHTa I10 €ro MOJIOKEHHUIO B
[lepunonnueckont cucreme . . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS painyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyIIiaM U MepHoJiaM.



3nauenue Ilepuonnueckoro 3akoHa u lleproanyeckoil CHCTEMBI XMMHUYECKHX 3JIEMEHTOB
JUIsl pa3BUTHS Hayku U npakTtukd. J[. 1. MeHaeneeB — ydEHbIN U TPaKJaHKH.

Xumuueckas CBSI3b. KoBanentHas (monsipHas u HEToJIsIpHas) CBSI3b.
DJIEKTPOOTPULIATENIEHOCTh XUMUUECKUX 3JIeMEeHTOB. loHHas CBS3b.

Crenenp  okucieHusi.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. I[Iporecchb
OKHCJICHUS U BOCCTaHOBJICHUSA. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pasloB BEIIECTB METAUIOB UM HEMETa/NIOB, B3aUMOJIEHCTBHE THIPOKCHIA
[MHKA C PAaCTBOPAMU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB, WLUTFOCTPUPYIOIIMX MMPUMEPHI
OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHil (TOPEHHE, PEAKIIU PA3TI0KEHUsI, COSTUHEHUS).

Mesicnpeomemmnvie ceéazu

Peanuzanus MeXNpeaIMEeTHbIX CBS3€H MpPHU M3YYEHHH XUMHUU B 8 KIIACCE OCYIIECTBIISETCS
4yepe3 HCIOJb30BAaHME KaKk OOIMMX €CTeCTBEHHO-HAyYHBIX IIOHSATHH, TaK W TOHSTHH,
SIBJISIFOIIMXCS. CUCTEMHBIMHU JIJIS1 OTJIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOume ecTecTBEHHO-HAy4YHbI€ TOHSTUS: HAydYHbIH (aKT, TUMOTE3a, TEOPHs, 3aKOH,
aHajau3,  CHUHTE3,  KiIacCU(UKaIus,  TMEPUOAUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIETMPOBAHUE, U3MEPEHNE, MOJEIIb, SIBJICHUE.

®usnka: MaTepus, aroM, OJJEKTPOH, NIPOTOH, HEUTPOH, HWOH, HYKIWJ, HW30TOINBI,
pPaIMOaKTUBHOCTh, MOJIEKYNIA, JJICKTPUYECKUN 3apsi, BEIeCTBO, TElIO0, O0BEM, arperaTHoe
COCTOSIHME BEIEeCTBa, ra3, (pu3uyeckue BEIUUYMHBI, €AUHUIBI MU3MEPEHHUs, KOCMOC, MJIAHETHI,
383161, ComHILE.

buonorus: ¢orocunTes, npixanue, 6nocdepa.

I'eorpadus: atmocdepa, tuapocdepa, MHUHEpanbl, TOPHBIE TIOPOJBI, IMOJE3HBIC
M CKOIaeMbI€, TOIIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBoO M XUMHYeCKasi peaKkuus

Ilepuomuueckuit 3akoH. Ilepuomuueckas cucremMa xumuueckux osnemenros [J[. W
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XHMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajdus, KaJbLUs U HX COCAUHEHUNW B COOTBETCTBUHU C
MTOJIO’KEHHUEM 3JIEMEHTOB B [leproanueckoil cucteMe U CTpOEHHEM UX aTOMOB.

CrtpoeHue BeleCTBA: BUJbl XUMHYECKOM CBS3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTANIMYECKOM PEIIETKM W BHAA XUMHUYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKHX BEIIeCTB. XHWMHYECKHE CBOICTBA
BEILECTB, OTHOCSIIMXCS K Pa3iIM4YHbIM KIaccaM HEOPraHMYECKMX COEAMHEHHH, IeHeTHYecKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanus XuMUUecKuX peakiuil Mo pazIudyHbIM MpU3HAKaM (IO YHCIy U COCTaBy
YVIaCTBYIOIIIMX B PEAKIMH BEIIECTB, IO TEMJIOBOMY J3(eKTy, MO H3MEHEHUIO CTereHel
OKHUCIIEHUS] XUMHUYECKUX DJIEMEHTOB, MO OOpPaTHMOCTH, MO YYacTHUIO KaTalu3aTtopa). DK30- H
SHJIOTEPMHUYECKHUE PEAKIIUH, TePMOXUMUYECKAE YPABHCHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. [lonsrtue 06 oOpaTUMBIX U HEOOPATHUMBIX
XAMUYECKHX peakiusx. [IoHsTMe O TOMOIeHHBIX M TeTeporeHHbIX peakuusax. llonsarue o
katanu3e. llonsarue o xumuueckoM paBHoOBecuH. DakToppl, BIUSIONME Ha CKOPOCTh
XAUMHUYECKON PEAKIUU U MOJIOKEHUE XUMHYECKOTO PAaBHOBECHSI.



OKuCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIMHU, 3JIEKTPOHHBIH OallaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEJBbHON peakuuu. CocTaBlieHHE YPAaBHEHUH OKHCIMTEIBbHO-BOCCTaHOBUTEIBHBIX
peakiuii ¢ UCIOIb30BaHUEM METO/Ia FJIEKTPOHHOTO OanaHca.

Teopust 31EKTPOTUTUYECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEANEKTPOIuThl. KaTHoHBbI,
aHUOHBI. MeXaHu3M [HCCOLMAllUM BEIIECTB C Pa3IW4YHBIMM BHUJAMHM XUMHUYECKOW CBS3U.
Crenens quccounanuu. CUIbHbBIE U ClIa0ble JIEKTPOIUTHI.

Peakuuu moHHOTO OOMEHa. YCIOBHS MPOTEKAHUS PEaKIHil HOHHOTO OOMEHa, MOJIHbIE U
COKpalllEHHbIE MOHHBIE ypaBHEHHs peakuuii. CBOMCTBA KUCIOT, OCHOBAaHMH M COJIEH B CBETE
IpEACTaBICHUN 00 3JIEKTPOJUTUYECKOM auccouuanuu. KauecTBEHHbIE PEaKUUM Ha HOHBI.
[TonATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEISIMA KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HeMmeTauioB (rpaduTa W anMmasza), CIOXKHBIX BEIIECTB (XJIOpHAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM peakuuu OT BO3JAEHCTBUS pa3IMYHBIX
(GakTOpoB, MCCIETOBAHHE 3JIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, IpoOllecca AUCCOLMALNU
KUCJIOT, ILIeNo4Yed U cojiell (BO3MOXHO HCIIOJNb30BAHUE BHUJIEO MaTepHallOB), NMPOBEICHHUE
OTBITOB, WJUTIOCTPUPYIOUMX MPU3HAKU MPOTEKaHUs Peakuil MOHHOro obMeHa (oOpazoBaHUE
ocajika, BBIAEICHHME Ta3a, o0Opa3oBaHHME BOJIbI), OIBITOB, MIUIFOCTPUPYIOUMX MPUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOPEHHME, PEAKUUM PA3I0KEHUS, COCTUHEHMUS),
pacro3HaBaHUE HEOPraHWYECKMX BEUICCTB C IIOMOIIBIO KAYECTBEHHBIX PEaKUui Ha HOHBI,
pelIeHNE IKCIEPUMEHTAIBHBIX 3a/1au.

HemeTa/uibl 1 MX coeAMHE HUS

OOmmast xapakrepucTHKa rajgoreHoB. (OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHune M (U3MYECKUE CBOWCTBA MPOCTBHIX BEIIECTB — TaJIOTEHOB.
XUMHYECKHE CBONCTBAa Ha MpUMeEpe XiIopa (B3aUMOJIEHCTBUE C MeTalaMH, HEMeTaJlIaMu,
menoyamu).  Xnopoojgopon. ConsiHas KUCIOTa, XUMHUUYECKME CBOWCTBA, TOJIydEHHUE,
npuMeHeHue. /leficTBre XJ0pa U XJIOpOBOAOPOAA Ha OPraHU3M UelloBeKa. BakHel e XIopy Ibl
U UX HaXOXKJCHUE B IPUPOJIE.

OO6mps xapakrepuctuka 371eMeHTOB VIA-rpynmnbel. OcoO€HHOCTHM CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (M3MUECKHE CBOWCTBA MPOCTBIX BELIECTB —
KHCIIOpOJIa U Cepbl. AJJIOTPOIHBIE MOIU(UKAIIUN KHCIOpOJa M Cephl. XMMHYECKHE CBOHCTBA
cepel. CepoBOAOpOA, CTpoeHHE, (PU3NYECKMe M XUMUYeckue cBoicTBa. OKCHABI Cepbl Kak
NPEICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KUCIOTa, (PU3MYECKHE U XUMHYECKUE CBOICTBA
(oOmme Kkak MpeAcTaBUTENs Kilacca KUCIOT W crenuduueckue). XUMHUYECKUE DPEAKIUH,
JeKalye B OCHOBE IIPOMBILUIEHHOIO Croco0a IOJyd4eHUs CepHOMl KucioTel. IIpumeHeHue
cepHOi KucoThl. CoM CepHOI KUCTIOTHI, KaueCTBEHHAs peakuus Ha cyibpar-noH. Haxoxnenue
ceppl W €€ COCNMHEHUW B TNpPUPOAEC. XUMHYECKOE 3arps3HEHHE OKPYKAlolel Cpesbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXKIH, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEH NS

OOmmast xapakrepucTuka 3JeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTENEHU OKHUCICHHS. A30T, paclpoCTpaHEHHE B NpHUpoJe, (U3NYECKUe U
XAMHYECKHE CBOMCTBA. KpyroBopoT azora B mpupojie. AMMHUAK, ero (pu3nueckue U XMMHUUYECKUe
CBOWCTBa, MoTydeHNe U npuMeHeHne. Comu aMMOHHUS, X PU3NIECKIE U XUMUYECKIE CBOMCTBA,
npuMeHenne. KadecTBeHHas peakuus Ha MOHBI aMMOHMSA. A30THasl KUCJIOTa, €€ IOJIydeHUE,
¢usznueckue M XUMHUYECKHE CBOICTBa (oOUMe Kak IIpeicTaBUTENsl Klacca KHUCIOT H
cnenuduyeckue). Vcnonp3oBaHMEe HUTPATOB M COJEH aMMOHHS B KAayeCTBE MHUHEPAJIbHBIX



ynoOpeHnii. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIIEH Cpellbl COCIMHEHUSIMH a30Ta (KHCIOTHBIC
JOXKIIM, 3arps3HEHUE BO31yXa, MOYBBI UM BOJ0EMOB). Docdop, amoTpomHble MOIU(DUKAIIUN
dochopa, ¢usmyeckne um xumuueckue cBorcrBa. Okcun docdopa (V) u docdopHas kucioTa,
¢usnyeckue W XUMHYECKHE CBOICTBa, mosydeHue. lMcmompzoBanue QocgaToB B KauecTBe
MUHEpaJIbHBIX YIOOpeHUH.

OOmmast xapakrepuctuka s1eMeHTOB |VA-rpynnel. OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTETIEHH OKUCICHMS. YTJIEepO[, alUIOTPOIHbIe MOAU(PHUKALIMY, PaCIIPOCTPAHEHHE B
npupoje, GU3MIECKre U XUMUYECKIEe CBOicTBa. Ancopouus. KpyroBopot yriepoaa B nmpupoze.
Oxcuapl yrieposa, ux pu3nYeckue U XUMHUYECKHE CBOWCTBA, JACWCTBHE HA )KUBBIC OPTAaHU3MBI,
NOJydeHHE M MPUMEHEHHUE. DKOJIOTHUYSCKUe MpoOIeMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
THII0TEe3a TIOOATBHOTO TMOTEIUICHHS! KIMMaTa, MapHUKOBBIM 3(hekT. YroiapHas KuciaoTa u €&
COJM, MX (U3MYECKUE U XUMHYECKHE CBOWCTBA, MOJydeHHEe U NpuMeHeHue. KadecTBeHHas
peakuuss Ha KapOoHar-voHbl. Vcmonb3oBanue  kapOoHAaTOB B OBITY, MEIUIIMHE,
IPOMBIIUIEHHOCTH U CEJILCKOM X035 CTBE.

[lepBoHayanbHbIe MOHSTHUS 00 OPraHUYECKWX BEHIECTBAX KaK O COETUHEHMSX YIIepoaa
(MeTaH, 9TaH, JTWJEH, alleTWJIEH, JTaHOJ, INMIEPUH, YKCcycHas Kkucinora). IlpuponHbie
UCTOYHHUKH YIJIEBOAOPOIOB (Yrosb, NMPUPOAHBINM Ta3, HedThb), MPOAYKTHl HX IepepaboTKu
(6eH3uH), UX POJb B OBITY M MPOMBITITICHHOCTH. [IoHITHE 0 OMOJOTHYECKH BaXKHBIX BEITIECTBAX:
KHUpax, OenKax, yriaeBoJaXx — M HMX POJM B JKU3HH 4YeloBeKa. MaTepHallbHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCAUHEHUN.

Kpemuwnii, ero ¢usmueckue M XUMHUYECKHE CBOWCTBA, MOJNy4YeHHE U TIPUMEHEHHE.
Coenunenuss kpemHuss B mpupoae. O6mme mnpencraBieHus o0 okcuae kpemuus (1V) wu
KpeMHHUEeBOM kuciaoTe. CUIMKATHI, UX HCIIOJIB30BAaHUE B OBITY, B IIPOMBININICHHOCTH. BaskHeimme
CTPOUTENbHBIE MaTepuajbl: KepaMUKa, CTEKIO, ILIEMEHT, OeToH, jkene300eToH. IIpobiembl
0€30I1acHOr0 UCIIOIB30BAaHUS CTPOUTEIBHBIX MATEPUAIOB B TOBCEAHEBHOMN KHU3HU.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3oB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KUCJIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEAKUUI Ha XJIOPUA-WOHBI U HAOMIOACHHE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpakaronme (u3nuecKkue U XMMHUYECKHE CBOWCTBA TaJIOTCHOB M UX COCAMHEHUH (BO3MOXKHO
WCIIOJIb30BAHUE BHUJICOMATEPUATIOB), O3HAKOMJICHHE C oOpasllaMH XJIOpUIIOB (TaJIOTEHHJIOB),
O3HAKOMJICHHME C oOpasamMu cepbl U ©€ COCAMHEHHSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEepUANOB), HaONIOAeHWEe Ipolecca OOyIIMBaHUS  caxapa MOJ  JAeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI, U3y4€HUE XUMUUYECKUX CBOMCTB pa30aBJIECHHOIN CEpHOM
KHCIIOTbI, IPOBEJICHUE KAaYECTBEHHOM pPEaklMu Ha cylb(aT-uOH W HaOIoAeHHE NMpHU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE ¢ (PM3WYECKUMU CBOMCTBaMH a3oTa, (ochopa ¥ UX COCTUHEHUM
(BO3MOKHO MCIOJIb30BAHHUE BUEOMATEPHATIOB), 0Opa3aMu a30THBIX U (GocOpHBIX yI0OpEHUH,
noyiydeHue, coOupaHue, paclo3HaBaHWE U H3yYeHHE CBOMCTB amMMHakKa, I[pPOBEICHUE
KaQuUeCTBEHHBIX pEaKIMii Ha HOH aMMOHUA U ¢ocdaT-mOH M H3ydeHHE NPHU3HAKOB HX
IpOTEKaHUs, B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbIO0 (BO3MOXHO
HCIIOJIb30BAHME BHUJIEOMAaTEPUATIOB), HU3Y4YE€HHUE MOJeNel KPUCTAIUIMYECKUX PEIIETOK ajiMasa,
rpaduTa, QymiepeHa, O3HAKOMIIEHHE C TMPOLIECCOM aAcOopOLMM pPAacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIVIEM U YCTPOICTBOM MPOTHBOTa3a, MoJy4eHHe, COOMpaHue, paclio3HaBaHUE
U HM3y4eHHE CBOWCTB YIVIEKUCIIOIO Tra3a, MPOBEJCHUE KAUECTBEHHBIX pEakUuil Ha KapOOHAT U
CUJIMKAT-MOHBl M M3yYCHHE INPU3HAKOB HUX IMPOTEKAHUS, O3HAKOMJICHHUE C MPOIYKIIHEH
CUJIMKaTHOW HPOMBIIUIEHHOCTH, pEIEHHE SKCIEPUMEHTAIBHBIX 3a7au 1o Teme «BaxHeinme
HEMETaJUIbl U UX COESUHECHUSD).



MeTanabl 1 X coeIMHE HUS

OOmast XapakTepuCTUKA XUMUYECKAX OJJIEMEHTOB — METAUIOB Ha OCHOBAaHUH WX
nonoxenus B [lepuoanueckoil cucreme xumuueckux snemMenToB J[. V. MenaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTauioB. MeTtajyinyeckass CBA3b M METaJUIMuUecKas KpHUCTaJuIMuecKast
pemieTKa. DJIEKTPOXUMHUYECKUH psil HAOpsHKeHUH MeTauioB. (DU3MYECKHME M XUMUUYECKUE
cBoiicTBa MeTauioB. O0mme crocoObl MoaydeHus: MeTauioB. [IoHsTHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOppo3uu. CriaBsl (CTalb, YyTyH, JIOPATIOMUHUM, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIUICHHOCTH.

[Ilenounsie MeTaiuIbl: TOJOXKEHUE B [lepronnyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaxOXKJeHue B npupoje. Ousnyeckue U XUMHUUECKHE
CBONCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUJIBI ¥ TUIPOKCUIBI HATPpHsA U Kanus. [I[pumenenue
HICJIOYHBIX METANIOB U UX COCTMHEHU M.

[[lennoyHo3eMenbHBIE METAUIBI MAarHWi M KalblUi: MoJoxkeHue B Ilepuommueckoit
cucremMe XxuMuueckux 3yieMeHToB [[. M. MenpaeneeBa, CTpOEHHE MX aTOMOB, HAXOXKJCHHUE B
npupoge. Ousnyeckie U XUMHYECKUE CBOMCTBA MAarHUs W Kajblus. BakHelilme coeanHEHUs
KaJIbLUS (OKCHA, TUAPOKCHU, COH). JKECTKOCTH BOMBI U CIIOCOOBI €€ YCTpaHEHHUSL.

AmoMmuHuii: nonoxenue B Ilepmoanueckodt cucreme Xumuueckux siemeHToB [ .
MeHpeneeBa, CTpOEHHE aTOMa, HaXOXAeHUE B Npupoae. Pu3ndeckue 1 XMMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOMCTBA OKCHJIA M THAPOKCH/IA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepuomnueckoil cucreme xumuueckux sseMeHtoB [l .
MenieneeBa, CTpoeHUE aToMa, HaxOXkACHUE B Mpupojae. Pu3ndeckre U XMMHUYECKHE CBOMCTBA
xkene3a. Oxcunwl, tuapokeuabl u comum xeneza (1) m xenmesa (lll), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHME ¢ oO0pa3llaMM METalJIOB M CIUIaBOB, WX (M3MUYECKUMHU CBOICTBaMHU,
U3y4EHUE PE3YJIbTaTOB KOPPO3UHM METAJUIOB (BO3MOXHO HMCIOJIb30BAHME BHAEOMATEPHANIOB),
0COOCHHOCTEH B3aMMOJACHCTBUS OKCHAA KAbIUS U HATPUS C BOJIOM (BO3MOKHO HCITOIb30BAHHNE
BH/IEOMATEpPUAJIOB), MCCIEAOBAHHE CBOWCTB JKECTKOM BOJBI, IpoOIlEcCCa TOPEHMS JKejle3a B
KUCIopoae (BO3MOXKHO  HCIONB30BAaHME  BHACOMATEPUANOB), TMPHU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMil Ha MOHBI: MarHUs, KaJbIWs, aIFOMUHHUS, IMHKA, xene3a (1) u xenesa
(1), memu (1), HaOMrOACHKME W ONMKMCAaHUE MPOLIECCOB OKPAMBAHUS TUIAMCHH MOHAMH HATPHS,
KUl U KaJblus (BO3MOXKHO HCIIOJIb30BaHME BHIEOMATEPHANIOB), UCCiIe0BaHUE aM(OTEPHBIX
CBOWCTB THUJIPOKCH/Ia ATFOMUHUS U THIPOKCU/IA IIUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BaxkHelIle MEeTaJlIbl U UX COSAUHECHUSD).

Xumusi ¥ OKpy:Kawu@as cpeaa

BemecTBa 1 Marepuaibl B MOBCEIHEBHOM KM3HU YellOBeKa. be3omacHoe UCIoiab30BaHue
BEIIECTB M XUMHYECKUX peakiuuili B ObiTy. llepBas momMolmb Mpu XUMHUYECKMX OXOTax M
OTpaBJICHUSIX.

XuMHYeCcKoe 3arpsi3sHEHNE OKpYXKarolle cpepl (peaeibHas TOMycTUMasi KOHIIEHTPaIlus
BemecTB, nanee — [1JIK). Pois xumMuu B pemmeHnn S3KOJIOTHIECKUX TTPOOIeM.

Xumuueckuii Ikcnepumenm:

M3ydeHHe 00pa3IoB MaTepuajoB (CTEKIO0, CIIJIaBbl METAJIJIOB, TOJIMMEPHBIC MATEPUATIBI).

Meswcnpeomemnvie ceéazu

Peanuzarusa MexmnpeaIMETHBIX CBSI3€H MPU U3YUYEHUU XUMHHU B 9 Kllacce OCYIECTBIISETCS
4yepe3 HCIOJb30BAHME KaK OOIMMX €CTeCTBEHHO-HAyYHBIX IIOHSTHH, TaK W TOHSTHH,
SBJISIFOIMXCS. CUCTEMHBIMU ISl OTJEJIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTIO LIUKIIA.



OOume ecTecTBEHHO-HAydyHbIE MOHSATHS: HAy4YHBIM (JaKkT, THUIIOTE3a, 3aKOH, TEOPHd,
aHalu3,  CHUHTE3,  KIacCH(UKAIMs,  MEePUOAUYHOCTb,  HAONIONEHUE,  IKCIIEPUMEHT,
MOJZICTTMPOBAaHNE, U3MEPEHHE, MOJICIb, SIBJICHUE, TAPHUKOBBIN Y(PPEKT, TEXHOIOTHSI, MATEPHAIIBI.

®duszuka: MaTepus, aToM, OJIJIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHJA, H30TOIIHI,
pPaIMOaKTUBHOCTb, MOJIEKYNa, JJIEKTPUYECKHI 3apsii, MPOBOAHUKU, IOJYIPOBOIHHKH,
TDJIEKTPUKHA, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Tas,
pacTBOp, pacTBOPHUMOCTb, KPHCTAUIMYECKass pEHIETKa, CIUIaBbl, (PU3MYECKHe BEIHMYMHBI,
SIMHUIBI U3MEPEHHSI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3B&3/161, ConHIIE.

buonorus: ¢orocuuTe3, npixaHue, Omocdepa, IKocucTeMa, MUHEpAJIbHBIE YIOOpEHUS,
MHKPOAJIEMEHTHI, MAaKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpanbl, TOPHBICE TOPOJIBI, IMOJE3HBIC
HCKOIaeMble, TOIJIMBO, BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITTPOI'PAMMBI 110 XUMHUHM HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yAbTaThl OCBOEHUSI MPOrpaMMbl OCHOBHOIO 00IIEro o0Opa3oBaHUs
JOCTUTAIOTCS B X07le OOy4EeHHSI XMMUU B €AMHCTBE YU€OHOW U BOCTIMTATEIbHOM JIEATEIbHOCTH B
COOTBETCTBUM C TPAJAUIMOHHBIMH  POCCUMCKUMU  COLIMOKYJIBTYPHBIMU M  JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIaMH U HOPMAaMU MOBEACHUS U
CIOCOOCTBYIOT MPOIIECCAM CAMOTIO3HAHU S, CAMOPA3BUTHUS M COITUAIN3ALNH 00yIatOIAXCSL.

JluyHOCTHBIE pPE3YyAbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMA W PACIIMPEHUE ONbITA ACITEIIBHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YaCTH:

1)naTpuoTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOILIEHMS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HaydYHOMY
HAcJeIuI0, TMOHWMAHMS 3HAUYEHHUS XUMHYECKOM HAyKM B KH3HHU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAZIETh JOCTOBEPHOW HMH(pOpMaLMed O MepeloBbIX TOCTUKEHUSIX U OTKPBITUAX
MHUPOBOW M OTEUYECTBEHHOW XMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOWCTBE
MHpa U 00IIeCTBa;

2)rpa:k1aHCKOr0 BOCIUTAHHUSA:

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MpPaBUJIaX MEXKIMYHOCTHBIX OTHOUICHUU B
KOJUIEKTUBE, KOMMYHUKATHBHOMN KOMITETEHTHOCTH B 0OIIIECTBEHHO MOJIE3HOM,
y4eOHOUCCIIEI0BATEIbCKOM, TBOPUYECKOM M APYrMX BHJAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HON COBMECTHOM EATENIbHOCTH MPU BBHIMOJHEHNUH Y4eOHBIX, T03HABATENIbHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKUX DJKCIIEPUMEHTOB, CO3aHUM Y4EOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHUMAHHIO U B3alMOIIOMOIIM B TIpoliecce 3TOM y4eOHOM NesTeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE NOBEJAEHHE M IOCTYIIKM CBOMX TOBApHINEH C MO3ULHUM HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUS NTOCIEICTBUIM MOCTYIKOB;

3)eHHOCTH HAYYHOTO MO3HAHUS .

MHUPOBO33PDEHUECKME  IPEACTaBICHUS O  BEIIECTBE M XUMHUYECKOM  pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHS HAYKH M COCTaBIAIOIIME OCHOBY IS
NOHMMAaHHUSI  CYIIHOCTM HAy4YHOHM  KApTUHBI MHpa, MPEIACTABIEHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBSA3IX YEJIOBEKA C IPUPOIHON CPEOi, O POIU
XMMHUH B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHbIE MOTHBbBI, HAIPaBJIECHHbIE HA IOJYYEHUE HOBBIX 3HAHUI MO XUMUH,
HeoOxonuMble JUid OObsACHEHUs HaOII0JaeMbIX MPOLIECCOB M SIBICHMI, IO3HABATeNIbHO,
WHQOPMAITMOHHON U YUTATEIBCKON KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIEHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOU JHUTEPaTypOl, TOCTYMHBIMU TEXHUYECKHUMH CpPEACTBaAMHU
MHGOPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYy4eHMIO M TO3HAHMIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caM000pa30BaHMIO, TTPOCKTHOW U HCCIEIOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJICHHOCTHU U YPOBHS OOy4EHHUs B TaTbHEHUINIEM;

4)¢popMmupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTU KU3HMU, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 3/10pOBBIO,
YCTAaHOBKM Ha 3I0pOBBIA 00pa3 >KM3HU, OCO3HAHHME IOCIEACTBUM M HENPHUATHE BPEIHBIX
NpUBbIYEK (YMOTpeOJIeHHS aJKOroJis, HapKOTUKOB, KypEHHsI), HEOOXOAUMOCTU COOIIOJCHUS



npaBujl OE30MacCHOCTH IMPHU OOpaIlicHUW € XMMUYECKUMH BEIECTBAMH B OBITY M peaabHOM
KU3HH;

5)Tpy10BOIr0 BOCIMTAHUSA :

HHTEpEC K MPAKTUYECKOMY M3YdeHHUIO TIpodeccrii U Tpyaa pa3InuyHOTO POja, YBAKCHHE K
TPyLy ¥ pe3yabTaraM TPYAOBOM [eATENTbHOCTH, B TOM 4YHCJIE€ HAa OCHOBE NPUMEHEHUS
IpEeIMETHBIX 3HAHWW 1O XUMHHU, OCO3HAHHBIM BBHIOOP WHAMBUIYAIIBHON TPAeKTOPUHU
MPOJOJKCHUST O0pa30BaHMsSl C Y4ETOM IUYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHHU,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmenmHon mpodecCHOHATBHON NEATEThHOCTH U
Pa3BHUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh aJIAITUPOBATHCS B MPOPECCHOHATILHOM CpeJie;

6)3K0J10rH49€eCKOro BOCIIMTAHMS :

HKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOUICHUE K MPUPOJIE KaK UCTOYHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CYIeCTBOBAaHMS, MOHUMAaHHUE IIEHHOCTH 3[0pOBOro M Oe3omacHoro obpasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (DM3UUYECKOMY W TICHXMYECKOMY 3I0POBBIO,
OCO3HAHUE IEHHOCTH COOJIIOICHUS MpaBuJl 0€30M1aCHOTO MOBEACHUS TPU pabOTE C BEIIECTBAMU,
a TaloKe B CUTYaIlUSIX, YTPOKAIONUMX 3I0POBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMCHSTH 3HAHUS, TMOJydacMble MPH H3YICHHH XUMHUH, JJIS PEHICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOIHON CpeloH, TSl MOBBIIICHHS YPOBHS SKOJIOTUYECKON
KYJIBTYpbI, OCO3HAHUS IJI00AJIbHOTO XapakTepa SKOJIOTMYECKUX MpoOIeM U MyTeld UX pelieHHs
MOCPEJCTBOM METOJIOB XUMHU, SKOJIOTUYECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCS UM B
M03HABATEIbHOM, KOMMYHHUKATUBHOMN U COLIMAIIbHOMN MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTampenMeTHBIX PE3yJAbTATOB BBIACISAIOT 3HAUMMbIEC i1 (HOPMUPOBAHUS
MHUPOBO33pEHHUs OOIIEHAyYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHLMUI, TMIO0Te3a, (akT, cucremMa,
MpolLiece, IKCIIEPUMEHT U JPYroe.), KOTOPhIE MCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yIEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMI U3 ATHX MPEIMETOB (POPMHUPOBATH IPE/ICTaBICHUE O
[[EJIOCTHOM HAyJYHOW KapTWHE MHpa, ¥ YHUBEpPCaJIbHBIC ydeOHBIC NEHCTBUS (TIO3HABATEIBHBIC,
KOMMYHHUKATUBHBIE, PETYISITUBHBIE), KOTOpbIe 00ecrneuynBaioT (OpMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOW JESITEIHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUueOHbIe /IeCcCTBUS

Bba3oBble Jornueckue AeicTBUs:

YMEHUSI UCIOJIB30BaTh NPHEMBI JIOTHYECKOTO MBINDICHUS TPH OCBOCHUW 3HAHUM:
pacKpeIBaTh CMBICT XUMHUYECKUX TMOHSTUHM  (BBIACNATH WX XapaKTepHble MPHU3HAKHU,
YCTaHABIMBATh B3aUMOCBSI3b C JPYIMMH TOHSTHSMH), UCIIOIB30BATh IMMOHSTHUS ISl OOBICHCHUS
OTJICNBbHBIX (JAKTOB W SIBICHUU, BHIOMPATh OCHOBAHHUS W KPUTEPUU s KIacCHPUKAIUU
XUMUYECKHX BEILECTB M XUMHYECKUX PEaKIUi, YCTaHABIMBATh NPUUMHHO -CJIEICTBEHHbIE CBSI3U
MEXTy 00BEKTaMU MU3Y4eHUSs, CTPOUTH JIOTHYECKUE PACCYKICHUS (MHyKTHBHBIC, IETyKTUBHBIC,
10 aHAJIOTHH ), IEJIaTh BHIBOBI M 3aKIIIOUEHUS;

YMEHHE MPUMEHSATh B TpoIlecce MO3HAHUS MOHSTUS (IPEIMETHBIC M METAIpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HCIIOIb3YeMble B XHMHUH, MPeoOpa3oBBIBATh IIHPOKO
MPUMEHSEMBIC B XHMHH MOJICIIBHBIC TIPEICTABICHUS — XUMHYCCKAN 3HAK (CHMBOJI JJICMEHTA),
xuMuueckass (opMmyaa M ypaBHEHHME XUMHUUYECKOW pEakuuu — TpPH peIleHHH y4eOHO-
MO3HABATEIbHBIX 337a4, C Y4ETOM OTUX MOJEIBHBIX MPEACTAaBICHUN BBISIBISATH U
XapaKTepH30BaTh CYIICCTBCHHBIC MPHU3HAKK H3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECCTB H
XUMUYECKUX PEaKIUi, BBIABIATH OOIME 3aKOHOMEPHOCTU, MPUUYHUHHO-CIEICTBEHHbIE CBS3U H
MPOTUBOPEYHS B M3y4aeMbIX ITPOIIECCAX U SBJICHUSX.

ba3zoBble ucciegoBaresibCKue AeUCTBUS !



YMEHHME MCIOJIB30BaTh MOCTABJIEHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHMUS, a
Talke B KAa4eCTBE OCHOBBI Uil (OPMUPOBAHUS TUIOTE3bl IO MPOBEPKE NPABHILHOCTH
BBICKa3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHHE OMBITA MO IJAHMPOBAHUIO, OPraHU3ALMU M TMPOBEACHUIO YYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM MPOIEcca, CAaMOCTOSTEIEHO TPOrHO3UPOBATH €10
pe3yabTaT, (GopMyIUpOBaTh OOOOIICHUS W BBIBOABI MO pPE3yJbTaTaM MPOBEAEHHOTO OIBITA,
M CCIIEIOBAHU S, COCTABIISATh OTUET O MPOJICIIaHHON paboTe.

Padora ¢ undopmaumeii:

YMEHHE BBIOMPATh, aHATM3UPOBATh M HHTEPIPETUPOBATH HHPOPMALIMIO PA3IMIHBIX BUIOB
U GopM MpeCcTaBICHUS, TTOTYyIaeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAy4HO-TIOMYNISIpHAs TUTeparypa
XMMUYECKOTO COJepXKaHUs, CIpaBOYHbIE 1OcoOMs, pecypchl MHTepHera), KpUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IuYHbIe METO/IbI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe HH(POPMAIIUU U
COOTBETCTBYIOLMX JaHHBIX, HEOOXOAUMBIX ISl BHITTOJHEHHUSI YIE€OHBIX U TIO3HABATEIBHBIX 33144
ONpeNeNnéHHOr0 THUIA, MPUOOpEeTEeHHEe OMbITa B 00JACTH HUCHOJIB30BAHHUS WHQOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KylIbTypOl aKTMBHOTO MCIOJB30BAaHUS PA3IUUHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSTENIbHO BBIOMPATh ONTUMAIbHYIO (OPMY IpEACTaBICHUS
uHQOpMAllMM U WJUTIOCTPUPOBAThH peIlllaeMble 3a7auyd HECIOKHBIMU CXeMaMHU, AMarpaMMami,
apyrumMu gopmamu rpauKi ¥ MX KOMOMHAIUSMH;

YMEHHE HCIOJb30BaTh M aHAJIU3UpPOBATh B Ipoliecce y4eOHON M HCCIeI0BaTENbCKOM
NeATEIbHOCTH HH(POPMALIMIO O BIUSHUM TPOMBIITICHHOCTH, CEIbCKOTO X031 CTBA M TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaOLIE NPUPOJHON CpENbI.

KoMMyHuKaTHBHBIEC YHHBEpPCAJIbHBbIE YYeOHblIe 1eHCTBHA:

YMEHHMS 3aJaBaThb BOINpPOCHl (B XoJe auajora W (WJIM) AMCKYCCHMM) IO CYIIECTBY
oOcyxraemMoi Tembl, (QOpMYIUpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO BBIOTHEHUS
MPEJIOKEHHOW 3a7a4H;

YMEHHUS MPEJICTABIIATh MOJyYEHHbIE PE3YJIbTAaThl O3HABATEIBHON IEATEIBHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTax; JejaTh IPE3EHTALUI0 PE3YJIbTATOB BBIMOJIHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (Ja0opaTOpHOIo OIMbITa, JIAOOPATOPHOW pabOTHI MO HMCCIEIOBAHUIO CBOMCTB
BEINECTB, YYEOHOTO TTPOCKTA);

YMEHHS y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATENBbHON U
HCCIIEIOBATENIbCKON JICATENIBHOCTH IPU PEIICHUH BO3HUKAIOIMX MPoOJeM Ha OCHOBE YuéTa
Oo0IMX MHTEPECOB U COIVIACOBAHMS MO3ULUN (00CYyXAEeHUS, OOMEH MHEHUSIMU, «MO3IOBbIE
LITYPMBD», KOOPAUHALMS COBMECTHBIX ACHCTBUM, ONIPENEICHUE KPUTEPUEB 110 OLIEHKE KauecTBa
BBITTOJIHEHHOM PabOThI U IPYyTHUeE).

PeryasiTuBHbIe YHHBepcaJbHble Y4eOHbIe NeiiCTBHA:

YMEHHE CaMOCTOSITENIBHO OINPEAENIATh LIEIH ACSITEIbHOCTH, NIAHUPOBAaTh, OCYILECTBIIATD,
KOHTPOJIMPOBATh M TPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIESTEIBHOCTh, BHIOMpAThH
HaubOonee S(dekTuBHBIE CIMOCOOBI  pemieHus Y4eOHbIX W IO3HaBaTEIbHBIX  3a/ad,
CaMOCTOATEIBHO COCTABJIATh WM KOPPEKTUPOBATH MPEIOKEHHBIM AJITOPUTM ACUCTBHM IpU
BBIIIOJTHEHUHN 3a/laHUM C Y4ETOM TMONYy4eHHMs] HOBBIX 3HAHUH 00 HU3y4aeMbIX OOBEKTaX —
BEILECTBAX M PEAKUHMAX, OLICHUBATh COOTBETCTBHE ITOJIYYEHHOIO PE3yJIbTaTa 3asBJICHHOM LEJH,
YMEHHUE UCII0JIb30BATh U aHAIU3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJaHUI.

ITPEJMETHBIE PE3YJIbTATDBI

B cocraBe mnpenMeTHBIX peE3yJIbTaTOB IO OCBOEHUIO OO0S3aTEILHOTO COAEpIKAHUS,
YCTAaHOBJICHHOTO JIaHHOM (enepanbHoil  paboueil mporpaMMoi, BBIJEISAIOT: OCBOEHHBIE



0oOyJaroMMHKCsl HaydyHbIe 3HAHUWS, YMEHHS M CHOCOOBI ACUCTBUM, crenuduyeckue st
OpEeaIMETHON 00macTu «XuMHs», BUIBI JEATEIBHOCTH IO MOJYYEHHWIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHUIO U TPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CHUTYAITUSIX.

K xoHmy oOydenus B 8 Kiacce mpeIMeTHBIE pe3yabTaThl Ha 0A30BOM YPOBHE JOJKHBI
OTpaXkaTh COPMUPOBAHHOCTh Y OOYJAIONMXCS YMEHU:

PacKpeIBaTh CMBICII OCHOBHBIX XMMHYECKMX MOHSTHN: aTOM, MOJEKYyJd, XUMHYECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMeChb (OQHOpOIHAs U
HEOJHOpOJHAsI), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKYJIsSIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAsh Macca, MaccoBas JOJsl XUMHYECKOrO
3JIEMEHTa B COCAMHEHHMH, MOJIIPHBIH OOBEM, OKCHUJ, KUCJIOTa, OCHOBAaHHE, COJIb,
JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKMCIEHUS, XMMHUECKasl peaKiusl, KiaccuuKaus
pEaKUMil: peakiuy COEIUHEHMS, PEaKIUH Pa3JIoKEeHUS, PEAKIUH 3aMEIICHUS, peaKiiuu
o0MeHa, 3K30- U PHJIOTEPMUUYECKUE PEAKLUH, TEIJIOBON 3(PeKT peakunu, sapo aToma,
AJICKTPOHHBIA CJIOW aToma, aTOMHas OpOWTalb, pPaJuyC aToMa, XHUMHUYECKas CBSI3b,
NOJIApHAst M HENoJIIpHAas KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KATHOH, AHMOH,
pacTBOp, MaccoBas J10JIs BellecTBa (MPOLEHTHAs KOHIIEHTPAaLMsl) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX IMOHATUH M MPUMEHSTH 3TH
MOHATHSA P ONIMCAHUM BEIIECTB U UX IIPEBPAILCHUN;

UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsl COCTaBJIEHUS (QOpPMYNT BEIECTB U
YPaBHEHUM XMMUUYECKUX PEAKLIU;

OIpe/IeNATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX, CTEHEHb
OKHCJIEHUSI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, INPUHA/JIEKHOCTh BEILIECTB K
ONpe/IeIEHHOMY KIlaccy COEOUMHEHUH 1o QopMynaM, BHUJA XUMHYECKOH CBsI3U
(koBaJIeHTHAsl U MOHHAsI) B HEOPTAaHUUYECKUX COEANHEHMUSIX;

packpbeiBaTh cMmbica llepuomnueckoro 3akona /I. M. MenpeneeBa: 1€MOHCTPUPOBATH
IIOHMMaHHE TNEPUOANYECKOM 3aBHCHMOCTU CBOMCTB XMMHYECKHX JJIEMEHTOB OT MX
nonoxxkeHuss B Ilepmonnueckolr cHCTEMe, 3aKOHOB COXPAaHEHMS MAacChl BELICCTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4YE€HHUS, 3aKOHAa ABOrazpo;

ONMMCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoil cucremsl
XUMUYECKUX DJIEMEHTOB: pa3fnyaTh IOHATUSA «JIaBHas moarpynna (A-rpynmna)» u
«moboynass mnoarpynna (b-rpynma)», Manble U OOJbLIIME NEPUOAbI, COOTHOCHTH
0003HaueHMs, KOTopble uMerTcs B Tabnuue «llepuoauueckas cucremMa XMMHUYECKUX
anemeHToB JI. 1I. MeHneneeBa» ¢ 4MCIOBBIMU XapaKTEpUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX DJEMEHTOB (CocTaB W 3apsy sapa, oOlee 4YHUCIO 3JIEKTPOHOB U
pacrnpeielieHHe UX 110 JIEKTPOHHBIM CIIOSIM);

KJIACCU(HUIIMPOBATh XUMUYECKUE DJIEMEHTbI, HEOPTAaHUUYECKUE BEIECTBA, XUMUUYECKIE
peakuuu (IO YUCIY U COCTABY YYacCTBYIOIMX B PEAKLMM BELIECTB, IO TEMJIOBOMY
spdexry);

XapakTepu30BaTh (OMUCHIBATh) OOLIME XWMHUYECKUE CBOMCTBA BEINECTB Pa3IUYHBIX
KIacCcOB, IOATBEPXKAAs  ONHMCAaHUE IPUMEpPaMH  MOJCKYJISAPHBIX  YpaBHEHHMU
COOTBETCTBYIOIMX XUMHUUYECKUX PEAKLU;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX KauE€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTHY ITPOTEKaHUS XMMUYECKUX IIPEBPALLECHNUN B PA3JIMYHBIX YCIOBUSIX;
BBIYMCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILLECTB, MAaCCOBYIO
JIOJTI0 XMMHMYECKOTO 3JIeMEHTa Mo (GopMysie COeAMHEHMs], MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOW peaKinu;



MPUMEHSATh OCHOBHBIE ONEpAlMd MBICIUTEIFHON AEATENIbHOCTH — aHajlu3 U CHHTES,
cpaBHEHHUE, 0000IICHNE, CHCTEMATHU3AIINIO, KITacCH(PUKAIINIO, BBISIBJICHHE TTPHYUHHO -
CJIEZICTBEHHBIX CBS3e€H — ISl M3y4eHUs CBOMCTB BEINECTB M XUMHYECKHX PEaKIUH,
€CTECTBEHHO-HAy4YHble = METOJbl  MO3HaHUs —  HaOlIofieHHe,  H3MEpeHHe,
MOJICTUPOBAHUE, SKCIIEPUMEHT (pealbHbIN U MBICICHHBIN);

clenoBaTh MpaBHJIaM TOJIB30BAHHUS XMUMHYECKOM Tmocymoll u  1abopaTopHBIM
000OpyJOBaHUEM, a TAKKE IMpaBUJIaM OOpalleHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSAMH 110 BBIMOJHEHHIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB IO MOJY4EHUIO
U COOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KUCIOPOA), MPUTOTOBJICHUIO
PacTBOPOB C OIPEAEIEHHON MacCOBOM J0JIEN PACTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH
U MPOBOAUTH XUMHYECKUE HKCIIEPUMEHTHI 110 PaCliO3HABAHUIO PACTBOPOB ILETIOUYEH U
KUCJIOT C TIOMOIIBIO MHIMKATOPOB (JIakMycC, (eHONI(TalIenH, METUJIOPAHK U JAPYTUE).

K xoHmy oOydyeHus B 9 Kiacce NmpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaThb CPOPMUPOBAHHOCTh Yy OOYyHAIOIIMXCSI YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TOHSATHI: XUMUYECKUN DJIEMEHT, aToM,
MOJIEKy/1a, NOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CII0KHOE B EIIECTBO, BAJICHTHOCTH,
AIIEKTPOOTPULIATEIIFHOCTh, CTETNICHh OKHCICHHS, XUMHYECKas PEaKIus, XHUMHUYECKas
CBsI3b, TEIUIOBOM 3(PeKT peakuuu, MOJib, MOJISIPHBIN 00BEM, PacTBOp, SIEKTPOIHUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIMTHYECKAsT HCCOIMAINS, pPEaKIUd HWOHHOTO OOMeHa,
KaTajqu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTMMBIE pEaKIuu,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU,  OKUCIUTENb, BOCCTAHOBUTEIbD,
OKHCJICHHE W BOCCTAaHOBJICHHE, AJIOTPONUs, aM(OTEepHOCTh, XMMHYECKas CBS3b
(koBaJIeHTHas, HWOHHAas, MeTaJUIMUEecKas), KpUCTANIMYecKas peleTka, KOppo3Hs
METaJNIOB, CIUIAaBBI, CKOPOCTh XHMHYECKOW pEaKluH, TMPEACTbHO IOMyCTHMAast
xoHneHTpauus [IJIK BemecTsa;

UJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKMX MOHATHNH U MPUMEHSTHh 3TH
MOHSTHS TIPHU OMTMCAHUH BEIIECTB M MX MPEBPALICHHIA;

UCIIONIb30BaTh XWMHYECKYI0 CHMBOJIMKY [UI COCTaBJE€HUS (OPMYNl BELIECTB U
YPaBHEHU U XUMUYECKUX PEAKIHUI;

OTIpE/IeNATh BAJICHTHOCTh M CTENEHb OKUCICHHUS XUMHYECKHX DJJIEMEHTOB B
COCAMHEHMSX PA3IMYHOIO COCTaBa, MPHUHAUIEKHOCTh BEILECTB K OMPEACIEHHOMY
KIaccy coelMHEeHUN mo (opmynaam, BHJ XMMUYECKON CBs3M (KOBaJIeHTHAas, MOHHA,
MeTaNIn4YecKasi) B HEOPraHMYECKUX COCTUHEHUSX, 3aps] HOHA 10 XUMHUYECKOM
dopMmyne, xapakrep cpelbl B BOJIHBIX PAacTBOPAaX HEOPraHMYECKUX COCAMHEHUH, THUII
KPYCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIECTBA,

packpeiBath cMbica [lepuonnueckoro 3akona J[. M. MenneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMaHME: ONMKCHIBATh U Xapakrepu3oBaTh TabnuuHyto Gopmy [lepuoanueckoii
CHCTEMBl XHMHYECKHX OJIIEMEHTOB: DPa3MyaTh MOHSTUS «IJIaBHas moarpynma (A-
rpynna)» u <«aoboynas noarpynna (b-rpymma)», Manble u  GojiblMe TEPUOBI,
COOTHOCHUTH OO0O3HA4YEeHHs, KOTOpble WMEIOTCS B MEPHOJMYECKON Tadimuie, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M
3aps Aapa, oOlee YMCIIo JIEKTPOHOB U paclpefesieHue X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIME 3aKOHOMEPHOCTM B M3MEHEHHUU CBOMCTB JJIEMEHTOB U HX
COEIMHEHUU B Mpeesiax MalblX MEePUOJIOB U TIABHBIX MOATPYII C Y4ETOM CTPOCHHS
UX aTOMOB;



KIaccupUIIIPOBaTh XMMUUYECKHE DJIEMEHTHI, HEOPTAaHMYECKUE BEILECTBA, XUMUUYECKHE
peakuuu (IO YMCIY M COCTaBy YYaCTBYIOIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY
3¢deKTy, 0 U3MEHEHUIO CTeTeHEeH OKUCICHHS] XMMUYECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIME H CHEU(PUISCKHE XUMHYECKHE CBOMCTBA
IPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIast OMUCAHUE TPUMEPAMH MOJICKYISIPHBIX
MOHHBIX YPaBHEHHU I COOTBETCTBYIOIMX XUMHUYECKUX PEAKIIHIL;

COCTaBJISITh YPAaBHEHUS JJIEKTPOJUTHYECKON AUCCONMAIMU KUCIIOT, IIEJIOYEH U COJIeH,
MOJIHBIE M COKpAIIEHHBIC YPAaBHEHMS PEaKIIMii HOHHOTO OOMEHa, ypaBHEHHS PEaKIIi,
MOATBEPKAAIONMX CYIIECTBOBAHME TE€HETUYECKOM CBS3M MEXKAY BEILIECTBAMU
Pa3ITUYHBIX KIIACCOB;

pacKpbIBaTh CYIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUHUH IOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX PEeaKIUii;

POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOEHHS, BO3MOXHOCTH
POTEKaHU sl XMMUUYECKUX MPEBPALICHUI B Pa3IMUHbIX YCIOBUSX;

BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYIIPHYIO M MOJIIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIeMEHTa 1o (opMysie COSAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI M0 YPABHEHUIO XUMUUYECKON PEaKLHH;

coOnofaTh MpaBWiIa IMOJb30BAHUS XUMHYECKOM mocyqod ©  J1abopaToOpHBIM
o0opynoBaHMEM, a TaKKe MpaBHia OOpAlCHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHSMH IO BBIMOTHEHUIO JTaOOPAaTOPHBIX XUMHYECKUX OMBITOB IO MOJYYEHUIO
U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIIIEKHCIIOTO Ta3a);

IPOBOAUTH PEAKIIMH, MOATBEPKIAIOINME KAUeCTBEHHBIH COCTAB PA3IMYHBIX BEIECTB:
pacmo3HaBaTh OMBITHBIM TYTEM XIOpUA-, OpoMUI-, MOAUI-, KapOoHart-, docdar-,
CHJIMKAT-, Cyab(ar-, THIPOKCUI-WOHBI, KATHOHBI AMMOHHUS U HOHBI H3Y4EHHBIX
METaJJIOB, IPUCYTCTBYIOLME B BOAHBIX PACTBOPAX HEOPTAaHMYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIC OIEPAIMH MBICIUTEIILHOW NEesTeTbHOCTH — aHalu3 M CHHTES,
CpaBHEHHE, O0000IIEHHE, CHUCTEeMaTH3aIUI0, BBISBICHHE NPHYMHHO-CIIEACTBEHHBIX
CBs3e — M7 U3Yy4eHUs CBOMCTB BEUICCTB M XUMHYECKUX PEAKIUM, eCTECTBEHHO-
HaydHblE METONBI TIO3HAHWS — HaONIOIEeHWEe, W3MEpEeHue, MOJICIIMPOBAHHUE,
HKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauvecTBo yacos
Ne HaumeHoBaHMe pa3nesioB U JuieKTpoHHBbIE (U poBHIE)
KoHTpoJsibHbIE IIpakTnueckue
n/n TeM NPOrpaMMBelI Bcero o0pa3oBaTeJbHBIE peCcypchl
padoThI padoThI
Paznen 1.IlepBonayajibHble XUMHYECKUE MIOHATHS
XuMusi — BakHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnmmorexa [IOK
' MPAKTUYECKOU JICATCITBHOCTH https://m.edsoo.ru/7f41837¢c
YeoBeKa
12 BemectBa 1 xuMuueckue 15 1 0 bu6aunoreka [IOK
' peakuu https://m.edsoo.ru/7#41837c
Hroro 1o paznerny 20

Paznea 2.1lepuoauyecknii 3axon u Ilepuonnyeckas cucrema xumndeckux 3jeMeHToB JI. U. MenaeieeBa. CTpoeHue aTOMOB.

Xumu4yeckasi ¢cBsizb. OKHCJIUTEJIHLHO-BOCCTAHOBHUTE/IbHBIE Pe€aKumumn

[Tepuoauueckuil 3aKOH U

51 Ilepuonnueckas cucrema 7 0 0 bubmuotexa LIOK
XUMHYECKHX 3itemenTos 1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aToma
XuMHUeCKas CBSI3b.

2.2 OxKuCIMTENBEHO- 8 1 0 butarorexa LIOK

https//m.edsoo.ru/7f41837c
BOCCTaHOBUTENbHbBIE PEAKIINU
bu6mmoteka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢c
Paznen 3.Ba:kHelinme npeacTaBUTe/IM HEOPraHM4YeCKUX BelleCTB
3.1 Bosnyx. Kucnopoz. [Tonsitue 6 0 0 bu6mmotexa LIOK



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

00 okcuax https://m.edsoo.ru/7f41837c¢
3.9 Bopopon.Ilonstue o kucimorax 3 bubmuotexa LIOK
U COJISIX https://m.edsoo.ru/7f41837c¢
33 Bona. PactBopsl. [lonsitue 06 5 bubnmoreka [IOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c¢
34 OCHOBHBIE KJIaCChI 11 bu6mmoreka [IOK
HEOPraHUYECKHX COCAMHECHMI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30
PesepBHOE Bpems 3 Bubmorera LIOK
https//m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68

[MPOTPAMME



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

9 KUJIACC

KoauvecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM (uudpoBbIe)
Ne i/ Konrtpoabnbie | IlpakTuyeckue
NMPorpaMmabl Bcero o0pa3oBareJjibHbIE
padoThI padoThI
pecypcebl
Paznen 1.BemiecTBO 1 XUMHMYECKHE peaKIIUA
11 [loBTOpeHue u yriryoaeHue 3HaHUH 5 1 0 bubmuotexa LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmnoreka [IOK
' peaKiui https://m.edsoo. ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] AUCCOLIUALIMSI. 8 1 1 bu6mmoreka [IOK
' XUMHYECKHE PEaKIIHU B PaCTBOPAx https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2.MeTa/uibl M MX COeIUHE HUS
. bu6mmoreka [IOK
2.1 OOume cBoiicTBa METAIIOB 4 0 0 https:/m.edsoo.ru741a636
bu6mmoreka [IOK
2.2 B i 16 1 2
QXKHEUIMe METalIbl U UX COCAUHEHUS https?/m.edsoo.ru/7 412636
Hroro mo pazneny 20
Pa3nen 3.HemeTa/uibl M MX cOeTUHE HUSI
31 OO0m@as xapakTepucTuKa XHMUYECKAX 4 0 1 bubnuoreka [IOK
' anemeHnToB VIIA-rpynmbl. ["agorens https://m.edsoo.ru/7f41a636
06
32| sveveton VIA myns. Cepancé : 0 o | Budmorem LOK
' fPyHnst. Tep https://m.edsoo.ru/7f41a636
COCIMHEHUS



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

OO0mas XxapakTepuCTHKa XUMHUYECKUX

bu6mmoteka [IOK
3.3 VA- LA 7
HICMERTOB TPYIIRL. ASOT, (1)00(1)0]) X httDSJ/ m.edso0.ru/7f41a636
COCINHCHUS
» O06mas xap?\rc/rzpncmxa X;/I/MI/I‘ICCKI/IX . BuGmiorexa LIOK
' weMeHTVOB TPYHTIBL. THICPOR https://m.edsoo.ru/7f41a636
erMHI/II/I " UX COCAUMHCHUA
Hroro mo pazneny 25
Paznen 4. Xumusi u oKkpyxamm@as cpeaa
4.1 BeliectBa 1 Marepuainl B )KHU3HH YEI0BEKA 3 bubmmoreia OK
' i p https://m.edsoo.ru/7f41a636
HUroro no pazneny 3
p 3 bu6nunoreka [JOK
e3epBHOE BpeMs
p p https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
No KosmnyecTBo yacos Jlata DJIeKTpOHHbIE M poBbIE
Tema ypoka Konrpoasnsie | IlpakTudeckue o0pa3zoBareJibHbIE
n/n Bcero U3y4eHus
padoThbI patdoThI pecypcbl
1 [Ipenmer xumuu. Posb xumuu B 1 0 0 bubnnoreka LIOK
JKU3HU YejloBeKa. Tera U BelecTBa https://m.edsoo. ru/ff0d210c
5 IlonsTue o MeTogax MO3HAHUS B 1 0 0 Bbu6nunoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[pakruueckas pabota Ne 1 «[IpaBuna
3 paboThl B 1ab0OpaTOpuu U MPUEMBI 1 0 0 bubnuotexa LIOK
oOparteHus ¢ 1a00paTOPHBIM https://m.edsoo. ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa U cMecu. CnocoOnl 1 0 0 bubmunoreka [IOK
paszenenus cmeceit https://m.edsoo.ru/ff0d26ca
[Ipaxruueckast pabora Ne 2
5 <<I‘I))213,Z[CJICHI/IC cﬁeceﬁ (Ha mpumepe 1 0 0 bubmoreta LIOK
. https//m.edsoo. ru/ff0d28c8
OUYHCTKU TTOBAPEHHOM COIH )»
bu6nunoreka [JOK
6 ATOMBI I MOTICIyIbI L 0 0 https//m.edsoo. ru/ff0d2a6c
7 XHUMUYECKUE PIIEMEHTHI. 3HAKU 1 0 0 bubmuoreka [IOK
(CUMBOJIBI) XAMHUYECKUX IJICMEHTOB https://m.edsoo. ru/ff0d2be8
[lepBbie MONBITKY KIacCUDUKALIMT BuGmorexa [IOK
8 XUMHYECKHX JIeMeHTOB. [ToHsTHE 0 1 0 0 https:/m.edsoo. ru/00ad9ffa
TpyMIax CXOIHBIX AJICMEHTOB
9 [lepronuueckuii 3akoH U 1 0 0 bubnmoreka [IOK
[Nepuoamueckas cucrema https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

XUMHYECKnX 3jeMeHToB J1. U.
Menneneesa

10 [lepronpl, TPYIITBI, TTOATPYIIIIBI bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
11 Ctpoenune atomoB. COCTaB aTOMHBIX bubnunoreka LIOK
saep. M3oTomsr https://m.edsoo.ru/00ada342
TPOEHUE SIEKTPOHHBIX 000JI0UeK
12 :l:T(f)MOB aneMeE?())B [lepuoanueckoii Bubmoreta LIOK
https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. MenneneeBa
XapakTeprucThuKa XMuMHYECKOTO
13 3JIEMEHTA 110 €r0 MOJI0KEHUIO B bubmuoreka IIOK
IMepuoanyeckoit cucreme 1. U. https://m.edsoo.ru/00ada824
MenieneeBa
3nauenue [leproanyeckoro 3akoHa
JUTSL pA3BUTHSI HAYKH U TIPAKTUKH. []. bubnuoreka [IOK
14 .
U. MenneneeB — y4€HbIN, MEAATOT U https://m.edsoo.ru/00ada96e
rpaXJIaHUH
15 DJIEKTPOOTPULIATENLHOCTh ATOMOB bubnmnoreka [IOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
16 HNonnas xumuueckas CBs3b bubmmorera LIOK
https//m.edsoo.ru/00adac34
17 KoBasieHTHas nossipHas XuMuuyecKast bubnnoreka LIOK
CBSI3b https//m.edsoo. ru/00adaab8
18 KoBasienTHas HenmossgpHas bubmuoreka [IOK
XHMUYECKas CBSI3b https//m.edsoo. ru/00adaab9
19 CreneHb OKUCIEHUS bubmorera LIOK
https//m.edsoo.ru/00adae28
20 KontponbHas padora Ne4 o teme bubnnoreka LIOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

«Ctpoenue aroma. XuMudeckas
CBSI3b»

https://m.edsoo.ru/00adb486

OKXUCIUTENBHO-BOCCTAHOBHUTEIBHBIC bu6nunoreka [JOK
21
peakiuu https://m.edsoo.ru/00adb076
22 OKHUCIUTENN U BOCCTAHOBUTEIIH Bubmuorera LIOK
https://m.edsoo.ru/00adb076
23 [IpocTsle U ClI0KHBIE BELLIECTBA Br6muorera LIOK
https://m.edsoo.ru/ff0d2a6c
24 ATOMHO-MOJIEKYJIIPDHOE YUEHUE Bubmorera LIOK
https://m.edsoo. ru/ff0d2d50
3aK0H MTOCTOSIHCTBA COCTaBa
BellecTB. XuMU4eckas opmyra. bubmuotexa LIOK
25
BaneHTHOCTE ATOMOB XUMHUYECKUX https://m.edsoo. ru/ff0d2eae
3JIEMEHTOB
26 OTHOCHUTENIBHAs aTOMHAasI Macca. bu6nuoreka [JOK
OTHOCHTEbHAS MOJICKYJISIDHAsT Macca https://m.edsoo.ru/ff0d323c
97 MaccoBas 10y XMMHUYECKOTO bu6nmoreka [JOK
3JIEMEHTA B COSIVHEHNH https://m.edsoo. ru/ff0d350c
28 KomuuecTBo BenecTBa. Mok, bu6nmmoreka [IOK
MonsipHas macca https://m.edsoo. ru/ff0d5230
29 dOu3ndecKre U XUMHYCCKUE SBIICHHUS. bu6nmmoreka [IOK
XuMudeckas peakius https://m.edsoo.rw/ff0d37fa
30 [Ipu3Haku 1 yCIIOBUSI MPOTEKAHUS bubnunoreka LIOK
XUMHYECKUX PeaKnui https://m.edsoo. ru/ff0d3al6
31 3aKOH COXpaHEHUSI MacChl BEILECTB. bubmuotexa LIOK
XUMUYECKHE YpaBHCHHS https://m.edsoo. ru/ff0d3b88
39 Brruncienus konmduecTBa, MacChl Bu6nunoreka [JOK

BCIICCTBA I10 YPABHCHUAM

https://m.edsoo. ru/ff0d5708



https://m.edsoo.ru/00adb486
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XUMUUYECKUX PEaKIU

Kunaccudukanmst XaMUuecKux

33 i ( bubmuoreka [IOK
peakuuii (CoeIMHEHUS, PA3TI0KEHUS, https:/m.edsoo.rw/ff0d3134
3aMelleHus, 0OMeHa)

M.B. JI — Y4EHBIIi-
3 | swctoncaer, OfoSuerre EaSmonea LIOK
i AHCT: Hf https://m.edsoo. ru/ff0d40c4
CUCTeMAaTH3aIUs 3HAHUH

35 Kontponbhas padora Nel mo teme bubnnoreka LIOK
«BelecTBa U XUMUYECKUE PEAKITHI https://m.edsoo. ru/ff0d4290
B — .

o 03/1yX KCMGCB razoB. CocraB BuGmorexa LIOK
BO3AIyxa. AHCIOPOL = JIEMEHT I https://m.edsoo. ru/ff0d448e
npocroe BeecTBo. O30H

- ®H3qucm§p Y XUMHYECKUE CBOMCTBA Bubnmorexa [IOK
KHCITOPOMA (PCAKII OKHCTCHHA, https//m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcuaax
C 0

| e e

patop P ' httpsJ//m.edsoo. ru/ffod497a
[Ipumenenue kuciopona
TernoBoit adexr XuMHUECKOH

39 peakuuu, MOHATUE O bubnnoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHUH, IK30- https://m.edsoo. ru/ff0d4790
1 SHJOTEPMHYCCKUX PEAKITHIX
T .

I R

P X, https//m.edsoo.ru/ff0d4c4a
MpEeAOTBPAILCHHS
[Ipaxruueckas padora Ne 3 o Teme Bu6morexa LIOK
41 «llommyuenue u cobupanue

KUCJIOpOJIa, U3y4EHHUE €ro CBONCTBY»

https://m.edsoo. ru/ff0d4ae2



https://m.edsoo.ru/ff0d3f34
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Bonopon — anemMeHT U pocToe

Bu6nunoreka [JOK

42 BelecTBO. Haxoxxnenue B mpupoie https://m.edsoo. ru/ff0d4dd0
Ddus3nYecKue U XMMUYECKHE CBOMCTBA bu6nunoreka [JOK
43
Bojopoa. [IpuMenenue Bogopoaa https://m.edsoo. ru/ff0d4dd0
44 IlonsTHE O KUCIOTAaX U COJISIX Bubmuorera LIOK
https://m.edsoo. ru/ff0d50d2
45 Cnoco6bl motydeHus BOAOpoaa B bu6nmoreka [JOK
n1aboparopuu https://m.edsoo. ru/ff0d4dd0
[Ipakruueckas padora Ne 4 mo Teme
46 <<1_P}0J1yquI/Ie u I:06I/IpaHI/Ie BOJIOpOJA Bu6mmorera LIOK
. ’ https://m.edsoo. ru/ff0d4 42
W3y4E€HHUE €r0 CBOMCTBY
47 MossipHBIii 005EM Ta30B. 3aKOH bubmuotexa LIOK
Asorazpo https://m.edsoo.ru/ff0d542e
Brruncienust 00béMa, KOIHYECTBA
48 BEILIECTBA ra3a 0 €ro U3BECTHOMY bubmorera [OK
. https://m.edsoo. ru/ffod55a0
KOJIMYECTBY BEILECTBA MJIH 00BEMY
Berunciierust 00bEMOB ra3oB 110
49 YPaBHEHUIO PEAKIIMA Ha OCHOBE bubmmorera LIOK
B . https://m.edsoo. ru/ff0d5708
3aKOHa 00OBEMHBIX OTHOIICHUM Ta30B
50 dusnyeckre U XUMHYECKAEC CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
51 CocraB ocHoBanuii. [TonsTue 00 bubmuoreka IIOK
WHIUKAaTOpax https://m.edsoo. ru/ff0d59e2
Bopa kak pacTBOpUTEIND.
59 Hacepimmenurle 1 HeHachIIIIEHHbBIE bu6nunoreka [JOK
pacTtBOpBI. MaccoBast J10J1s1 BEIECTBA https://m.edsoo. ru/ff0d5b40
B pacTBOpe
53 [Tpakrrueckas padorta Ne 5 mo Teme bubmuoreka [IOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

«lIpuroroByiieHre pacTBOPOB C
onpenenéHHON MaccoBOM JToei
pPacTBOPEHHOTO BEIECTBAY

https://m.edsoo. ru/ff0d5eba

54 KonTponwsHas padota No2 mo teme bubmuoreka [IOK
«Kwucnopoa. Bomopoa. Bona» https://m.edsoo. ru/ff0d6342
55 OKcuIbl: COCTaB, KiaccupuKaIus, bu6nmmoreka [IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
Ilonydyenre n XMMHUYECKHE CBOMCTBA
56 KI/ICHy:THLIX, OCHOBHBIX M bubmorera [OK
https://m.edsoo. ru/ff0d664e
amM(pOTEpHBIX OKCHJIOB
57 OcHoBaHMUS: COCTaB, KIACCU(UKAIUS, Bbu6nunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
58 [losyyenne u XuMHUYECKUE CBOMCTBA bubmuotexa LIOK
OCHOBaHUMU https://m.edsoo.ru/ff0d67ca
59 Kucnots: cocras, knaccuukanus, bu6nuoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
60 [lonyyeHne n XUMHYECKHE CBOMCTBA bubnnoreka LIOK
KHCIIOT https://m.edsoo. ru/ff0dfee2
Comu (cpenane): HOMEHKIATYpa,
61 CHOCO(6£II) rf[onyq)eHHsi XI/IMI/I‘IZSKI/IG bubmmorera LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Ipaktuueckas pabdora Ne 6. Pemenue
62 IKCIIEPUMEHTANBHBIX 337a4 10 TeMe bubmuoreka [IOK
«OCHOBHBIE KITACCHl HEOPTAHUYCCKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI
I'eneTnyeckas CBSI3b MEXKITY Bu6miorexa LIOK
63 KJIaCCaMU HEOPTaHUYECKUX

COEIUHEHUN

https://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

O0001EeHnE U CUCTEMATU3ALIUSA

Bu6nunoreka [JOK

o4 3HAHHI L https://m.edsoo. ru/00ad9ch2
5 | ~Oomoemme smomm meopraneenc | 1 Bubmorer L1OK
. https//m.edsoo.ru/00ad9ela
COCTMHCHUM
66 PesepBHbIii ypok. O000ImICHHE 1 1 bubmmoreka [IOK
CHCTEMAaTU3aLM sl 3HAHU I https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6001IEHNE 1 1 bubnnoreka LIOK
CHCTEMATU3AINAA 3HAHU https://m.edsoo.ru/00ad9ch?2
68 PezepBHbIii ypok. O600mEeHNE 1 1 bu6motexa [IOK
CHCTEMATU3ALUA 3HAHU I https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE H( POBbIE

Ne
W Tema ypoka Beero Konrposabnbie | Ipakrtuueckue | 00pa3oBaTe/ibHbIE
padoThbI padoThbI pecypchbl
Ilepnognueckuit 3axkoH. Ilepnonnuecka
1 DUOZMHSCIE SAKOIL. LiepHOAIY II:I g 1 0 0 bubmuoreka IIOK
cucTemMa XuMHUUYecKuX aneMeHToB /1. 1. https//m.edsoo. r/00adh59e
Meneneesa
3aKOHOMEPHOC 3MEHE CBOIIC
2 XI/IMI;I‘IGI\(/:KEII; 3J1T:M]ZI§IT(I;/; EeH:IjX]; ZLIXTB 1 0 0 bubmmorexa LIOK
P P hittps://m.edsoo.ru/00adb6b6
MepHoJIOB
3 Krnaccudukanus u HoMeHKIaTypa 1 0 0 bubnuotexa LIOK
HEOPTaHMYECKHX BEIICCTB https://m.edsoo.ru/00adb7e2
Buapr xuMH4ecko CBS3U U THUIIEI bu6nunoreka [JOK
4 ) 1 0 0
KPUCTAUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbsHas padora Nel mo teme
5 «[ToBTOpEHME U yrIIyOJIeHUE 3HAHUI 1 1 0 0
OCHOBHBIX pa3ZIeIoB Kypca 8 Kiaccay
5 Kiaccuuranuss XaMUYECKUX PeaKInii 1o 1 0 0 bubmmoreka [IOK
PasIuYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
, EOHSITI/IG 0 CKOPOCTH XMUMHUYECKOU PEaKIUH. . . . Bubnmorexa [IOK
OHSITHE O TOMOT€HHBIX U T€TEPOTeHHBIX
P https://m.edsoo.ru/00adbe9a
peaxuusx
[loHsiTHe 0 XUMUYECKOM PaBHOBECHHU.
®daxTopbl, BAUSIOLME Ha CKOPOCTh bubnunoreka LIOK
8 . 1 0 0
XUMHYECKOW PEaKIUU U TOJI0KECHUE https://m.edsoo.rw/00adc28c
XUMHYECKOTO pPaBHOBECHS
9 OKHMCIUTENBHO-BOCCTAaHOBUTEIIbHBIC 1 0 0 bubmuoreka IIOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

peakuuu https://m.edsoo.ru/00adcade
10 Teopust 2JIEKTPOIUTUYECKON AUCCOLIUALINY. bu6muotexa LIOK
CuIibHBIE U CITa0BI€ ATEKTPOTUTHI https://m.edsoo.ru/00adcd68
1 " . bubmuoreka IIOK
OHHPBIC YpaBHCHHA pealiiiu https://m.edsoo. ru/00add448
" XI/IMI/I‘IQCKE/IG CBOMCTBA KUCJIOT U L Bubnmorexa [IOK
OCHOBAaHHWH B CBeTequeI[CTaBJICHI/II/I 0 https//m.edsoo. ru/00add5ds
AIEKTPOTUTHICCKOM JIUCCOIUAITHH
- XUMUYECKHUE C?OI/éCTBa COJIEll B CBETE ) BuGmorexa [IOK
MIPEICTaBICHUN 00 IEKTPOIUTUYCCKON https:/m.edsoo.ruw00addsb2
NHACCOLHAIINT
14 ITo eo 0JIM3€ COJIEH brbmmorera [IOK
HATHE O TUAPOIIH JIei
s https//m.edsoo.ru/00add9d4
15 0606 . bubmuoreka IIOK
OOIIIEHNE U CHCTEMATH3AIM 3HAHUI https:/m.edsoo. r/00addd12
[Tpakruueckas padota Ne 1. «Pemenue bu6muotexa LIOK
16
OKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponsHast padora Ne2 mo teme
17 «3nellzr OJ'II/ITI/II‘)IGCKaSI A CCOL[AALINS bubmoreia OK
P A HHAHHA https://m.edsoo. ru/00addecO
XHUMUYECKHE PEAKIIUH B pACTBOPAX»
OO0mmas xapakTepruCTUKa XUMHUUECKUX
3JIEMEHTOB — METaI0B. MeTaninueckas bubmuoreka IIOK
18
CBSI3b M METAJTTNYECKass KPUCTAJUTMYECKas https://m.edsoo.ru/00ael103e
pemiétka. dusnyeckrue CBOMCTBA METAIIOB
XUMUUYECKHE CBOMCTBA METAIIJIOB.
19 DNEKTPOXUMUYECKAN PSII HAIPpsHKEHUH bubmoreia OK
P PR P https//m.edsoo.ru/00ael156
METaJIOB
20 OO6mme crocoObl MOTYYECHUSI METAILIOB. bubmmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

CrmuiaBbl. Beruncnenus no ypaBHeHUAM
XUMHYECKHX peaKlMi, eclii OUH U3
peareHTOB COACPKUT MPUMECU

https://m.edsoo.ru/00ael1156

21 IToHsiTHE O KOPPO3UHU METAIIIOB Bubnroreia LIOK
https//m.edsoo.ru/00ae1278

22 [[lenounbie MeTaIBI Bu6mnorera LIOK
https//m.edsoo.ru/00ae14b2

23 OKcuIbl U THAPOKCUJIBI HATPHS U KalUsI Bubmmoreia LIOK
https://m.edsoo.ru/00ae14b2

24 [IlenouyHO3eMENBHBIE METAIIIBI — KAJIBLIUWA 1 bubmmoreka [IOK
MarHui https://m.edsoo.ru/00ae15e8

25 Baxxneiinmwe coeqnHEHUS KAJILIIU S bubmorexa [IOK
https://m.edsoo.ru/00ae15e8

. Bbu6nuoreka [JOK
26 AJTIOMHHHIA https://m.edsoo.ru/00aelc64

97 Am@oTepHbIe CBOWCTBA OKCUJA U bu6muotexa LIOK
TUPOKCHIA https://m.edsoo.ru/00aelc64

bubmuoreka [IOK
28 Keneso https://m.edsoo.ru/00ae1d86

29 Oxcunpl, TAPOKCHIBI B conn kenesa (1) u bu6nmoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6

20| e e norone. buomrotesa LIOK
«BaxkHelme MeTauTbl U UX COeIMHEHUSD) hitpsy/m.edsoo. rw00ae3ded
31 O06001IcHIE U CHCTeMAaTH3aIM s 3HAHU I https://m.edsoo.ru/00ael15e8

quncnveHmI 10 YypaBHEHUSIM XUMUYICCKAX BuGmorexa LIOK

32 peaxuuit, eciiv OAWH U3 PEareHTOB JaH B

M30BITKE HIIH COACPIKUT IIPUMECH.

https://m.edso0.ru/00ael1750
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Breruuciennss MaccoBOM JOJIM BBIXOJIA
MPOAYKTa pEeaKUnu

KonTponbHas padora Ne4 o reme

33 _ https//m.edsoo.ru/00ael5e8
«BakHeime MeTaIbl U UX COSIMHCHUSDY
34 OO01as xapakTepuCTHKa TaJIOTeHOB. bubnunoreka LIOK
XUMHYECKHE CBOWCTBA HA TPUMEPE XI0pa https://m.edsoo. ru/00addfe2
o XI10pOoBOAOPOI. (EOJ'IHHaH KHCJIOTA, Bu6miorexa LIOK
XUMHMYECKHE CBOICTBA, ITOJyUdeHHE,
i https://m.edsoo.ru/00ade104
MpUMEHEHUE
IT 02
o (HpaKqueCKaﬂ pa60Tva Ne 2 1o Teme BuGmorexa LIOK
<" OJIszeHI/Ie COJISTHOUM KHMCIIOTBI, U3y4CHHE https:/m.edsoo.rw00ade348
e€ CBOMCTBY»
- BLIchnveHH;{ M0 ypaBHEHUSM XUMUYECKUAX BuGmorexa LIOK
peaKInii, €Clii OJTMH U3 PEarcHTOB JaH B https/m.edsoo. r/00ade4ss
H30BITKE
38 OOmas xapakrepucTuka 3yneMeHToB VIA- bubmmoreka [IOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
Annotpo € MO a CepHl.
39 Hazo;cp eillzl cel:\4 52111;14(1:?02: P;Helz:jlﬁ B bubmorera [OK
! P f[ https//m.edsoo.ru/00ade64a
npupoje. XUuMUYECKIE CBOWCTBA CEpBI
40 CepoBoiopo, CTpoeHHE, PU3UUECKUE U bubnmoreka [IOK
XUMHUYECKHAE CBOMCTBA https://m.edsoo. ru/00ade802
Oxcuapl cepbl. CepHas KMCJIOTa,
41 o s P P . bubmunoreka [IOK
M3UUCCKHEC U XHMHYCCKAE CBOMCTBA, https/m.edsoo. ru/00adea28
MIPUMEHCHHUE
Xu ecKue pea eXKalje B OCHOBE
MUHCCIHE PEAKUITH, IOKAIHC B OCHOB bu6nunoreka [JOK
42 MPOMBILITIEHHOTO CIIOCO0a MOIyIeHHUS

CEPHOM KUCIIOTBI. XMMUUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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OKpYXKalollel Cpeabl COEAUHEHHUSIMU CEPBI

Breruucienne MaccoBOM JOJIM BBIXOJIA

Bbu6nunoreka [JOK

43 MPOJYKTa peaKiuu https://m.edsoo.ru/00adec8a
OO0umas xapakrepucTHka 371eMeHToB VA-

44 rpynmsl. A30T, pacCIpOCTpaHEHHE B bubnunoreka LIOK
npupojie, PU3NIECKUE U XUMHUCCKHE https://m.edsoo.ru/00adeeab
CBOICTBA

45 AMMUak, ero puznueckne U XMMHIECKUEe bubmmoreka [IOK
CBOICTBa, MOJydeHHE U TPUMEHEHUE https://m.edsoo.rw/00adf004
[Ipakruueckast padota Ne 3 o reme

46 «ﬁonyqeﬁne aMpMI/IaKa U3Yy4EHUE ETO bubmoreta LOK

5 ’ https//m.edsoo.ru/00adf180
CBOMCTB»

47 A30THas KUCIOTa, €€ U3NUECKHe U Bu6nunoreka [IOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnionp30Banne HUTPATOB U COJIEN

48 aMMOHMS B KAYECTBE MUHEPATbHBIX bubmmoreka [IOK
yaoopeHuil. XuMHUYeCKoe 3arpsa3HeHUe https://m.edsoo.ru/00adf518
OKpYXKaloIlllel Cpeabl COSIMHEHUIMHU a30Ta
®docop. Oxcu cgopa u QocdopHas

49 mcn((b;(;z (1)H3H§eg)1(<)1/lgxl)/lpm(l\>2qecq)lc(l)/le®op Bubnuoreia [IOK

o https//m.edsoo.ru/00adf68a
CBOMCTBA, MOTy4eHHUE
Hcnons3zoBanue GocpaToB B KauecTBeE
50 MHUHEPATBHBIX yﬂq(;%p(zinﬁ. 3arps3HeHHe Bromorera [IOK
. https://m.edsoo.rw/00adfc20
NPUPOIHOI cpeabl GochaTamu

51 VYrnepon, pacupocTpaHEHHE B IPUPOJIE, bubnunoreka LIOK
(Pu3MUecCKre U XUMHUYECKUE CBOWCTBA https://m.edsoo.rw/00adfd9c

59 Oxkcupl yriaepona, ux Gu3ndeckue u bubnmoreka [IOK

XUMHYECKUE CBOMCTBA. DKOJIOTHUECKUAE

https://m.edsoo.ru/00adfebe
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poOJIeMBbI, CBSI3aHHBIE C OKCUIOM YIIIepoja

(V)

53 YronbpHas KHCIIOTA B € COIn bubmmorexa [IOK
https://m.edsoo. ru/00ae006c
[IpaxTtuueckass padota Ne 4 mo Teme
54 "l'Il)onyquHe erI'I)eIG/ICJ'IOFO rasa. bubmmorexa LIOK
https://m.edsoo.ru/00ae027¢e
KauecTBeHHast peakuusi Ha KapOoHaT-HOH"
[lepBoHaYaNbHBIE IOHATHS 00
95 opfaHqucmx BEILECTBAX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COEIMHEHHUSIX yriepoa
. bubmuoreka IIOK
56 KpeMmuwuii u ero coemmHeHHS https//m.edsoo. r00ae080a
[Mpakruueckas padota Ne 5. Pemenue
57 AKCIIEPUMEHTAIBHBIX 3371a4 MO TEME bu6nunoreka [JOK
«Baxxueinme HeMeTaJUIbl U UX https//m.edsoo.ru/00ae0bf2
COCTUHEHHU S
58 O0600IeHre U CHCTeMATH3aIKsI 3SHAHU I https//m.edsoo.ru/00ael15e8
KonTtponpsHas pabora Ne3 o teme
59 «BakHeiilme HeMeTaJUIbl U UX 0
COCTUHEHHU S
N N bubmuoreka IIOK
60 JK€cTKOCTh BOMBI M CITOCOOBI €€ YCTpaHEHUS https//m.edsoo. r00ae 1886
[IpaxTuueckass padorta Ne 6 o Teme
61 ")IIZéCTKOCTB BOI,Z)[LI A METOJEI €6 bubmorexa OK
| https://m.edsoo.ru/00aelaed
YCTpaHCHHS
62 OO600IIEHNE ¥ CUCTEMATH3AINAS 3HAHU N https://m.edso0.ru/00ae15e8
63 BemectBa 1 Marepualibl B TOBCEIHEBHOM bu6nmoreka [IOK

KHW3HH YCJIO0BCKaA

https://m.edso0.ru/00ae3f50
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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XHUMUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH

Bu6nunoreka [JOK

64 cpezpl ! https://m.edsoo.ru/00ae4270
65 Posp XuMuH B pEILICHUU SKOJIOTHYECKAX 1 bubmuotexa LIOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHBII ypOK. O606£H6HI/IC U 1 0
cucTeMarn3anus 3HaHuu
67 PesepBHbIit ypok. O000IICHUE U 1 0
cucTemMaTu3alus 3HaHuu
68 PesepBHbIii ypok. O000IICHNE H 1 0
cucTemMaTru3anus 3HaHui
OBLIEE KOJIMYECTBO YACOB I1IO 68

[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHON TTPOI'PAMMBbI

8 KJIACC
Kon . .
IIpoBepsiemble nmpe/iMeTHBIE Pe3yJbTAThl OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOIO 0011IET0
MPoBePSIEMOro
o0pa3oBaHusi
pe3yJbTaTa
1 ITo teme: «llepBoHauanbHbIEe XUMUUYECKUE TTOHSATHS
pPacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TIOHSTHI: aTOM, MOJIEKYlla, XMMHYECKUH D3JIEMEHT, MPOCTOE BEILECTBO,
CJIIO)KHOE BEMIECTBO, CMeCh (OJHOPOAHAs W HEOJAHOPOAHAs), BAJCHTHOCTh, OTHOCHTEIbHAS aTOMHAas M MOJIEKYyJIspHAas
11 Macca, KOJIMYeCTBO BEIeCTBA, MOJIb, MOJISIPHASI Macca, MaccoBast I0JIsl XUMHUYECKOTO AJIEMEHTa B COSAMHEHUH, MOJIIPHBIN
' 00BEM, XUMHMYECKas peakius, KIaCCU(PUKAIUSI PEAKIUN: pPEaKIUU COCOUHECHUS, PEAKIMU PA3NIOKCHUSA, PEaKIUuu
3aMeIIeHUS, peakiuu OOMEeHa, 3K30- M SHJOTEPMHYECKUE PEaKINH, TENI0BOM Y(heKT peakiuu, pacTBOp, MaccoBas MOJs
BEIeCTBa (MTPOIEHTHAS KOHIICHTPAIIUS) B PaCTBOPE
19 WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUUECKUX MMOHATUN U TIPUMEHSTH 3TH MOHSATHUS IIPU OMTUCAHUHU BEIIECTB U UX
' peBpaIleHu i
1.3 WCITOJIB30BAaTh XUMUYCCKYIO CHMBOJIMKY JIJISl COCTaBIICHUS (JOPMYIT BEUICCTB M YPAaBHCHU N XUMHUUSCKUX PEAKIIHI
14 pPacKphIBaTh CMBICT 3aKOHOB COXPaHEHHUS MACChl BEIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YICHUS, 3aKOHA
ABorajapo
15 OTIPEJICIIATh BAIGHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCTMHECHHUSIX
16 K1accuQUIIMPOBaTh XUMHYECKUE peakuuu (MO YMCIy U COCTaBy YYAaCTBYIOIMX B PEAKIUU BEIIECTB, MO TEMIOBOMY
' dddexry)
1.7 BBIYUCIISATH OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEILECTB
1.8 BBIYHCIIATH MACCOBYIO JIOJI0 XUMUYECKOTO dJIeMEHTA 1Mo (GOpMye COeTUHEHUs,
1.9 BBIYHCIISATH MAaCCOBYIO JIOJIIO BELIECTBA B pacTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAYYHBIE METOJAbl TO3HAHUS — HaOMIOACHUE, H3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT
' (peasbHBIN U MBICTIEHHBIN)
2 ITo Teme: «BaxHeinme npeAcTaBUTEIN HEOPTaHUYECKUX BEIIECTBY




Kon

IIpoBepsieMble IpeIMeTHbIE Pe3yIbTATHI 0CBOECHHSI OCHOBHO 00pa30BaTe /IbHON MPOrpaMMBbI OCHOBHOTO 00ILETO

NpoBepsieMOro
i o0pa3zoBaHus
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XMMUUYECKUX MTOHATUN: OKCUJ, KUCJIOTa, OCHOBAHUE, COJIb
2.2 OTIpE/IENIATh MPUHAICKHOCTD BEIECTB K OMpPEeIEHHOMY KIIacCy COSAMHEHMH 1Mo dopMynam
2.3 KaccU(UITMPOBATh HEOPTaHUUYECKUE BEIECTBA
24 XapaKkTepu30BaTh (OMUCHIBATh) OOIME XMMHYECKME CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEpXkAas ONUCAaHUE
' IIPUMEPAMH MOJIEKYJISIDHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUU
25 IPOTHO3UPOBATH CBOf/iCTB;& BEIIECTB B 3aBUCUMOCTHM OT HMX KAYECTBEHHOIO COCTaBa, BO3MOXHOCTHM MPOTEKAHUS
XMMUYECKUX IPEBPAILEHUN B Pa3IMUHBIX YCIOBUAX
cleoBaTh IpaBUJaM IIOJIL30BaHMUS XUMHUYECKOM TMocydoid © JabopaTOpHBIM 000pyaOBaHUEM, a TakKe IMpaBUIaM
oOpallieHHUsI C BEIIECTBaMU B COOTBETCTBUHU C MHCTPYKIUSAMH IO BBIMOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX ONBITOB 10 MO~
26 nyquI/nov " COﬁI/IpleI/IIO rasooﬁpa3Hblx BEIIECTB (BOAOPO/Aa U KUCIOPOJA), TIPUTOTOBJIEHUIO PAaCTBOPOB C OMpPENeNEHHOM
MaccoBOM  Jloyiel  pacTBOPEHHOIO  BELIECTBA, IJIAHUPOBaTb M MPOBOJUTH  XUMHMUYECKHE  SKCIEPUMEHTHI
[0 PacHO3HABaHHUIO PACTBOPOB ILEIOYEH M KUCIOT C MOMOUIBI0O MHIMKATOPOB (JIakMyc, (eHondranenH, METUIOpaHkK
¥ Ipyrue)
2.7 IIPOBOAUTH PACYETHI 110 YPABHEHUIO XUMUUYECKON PEAKIIUU
3 Ilo Teme: «lepuonnueckuit 3akoH u llepmonnueckas cucrema xumudeckux aieMeHToB [[. 1. MenpneneeBa. CtpoeHue
aTOMOB. XUMH4Y€ecKasi CBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMI
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX IMOHATUHN: SIPO aTOMA, JIEKTPOHHBIN CIIOW aToMa, aTOMHast OpOUTallb, PAHyC
3.1 aToMa, XUMHUYECKasl CBs3b, MOJSAPHAs M HEMOJSPHAs KOBAJIEHTHAs CB3b, DJIEKTPOOTPULATEIBHOCTh, HOHHAS CBS3b, HOH,
KaTHOH, @aHUOH, CTETIEHb OKUCIICHUS
3.2 KJIACCU(UIIMPOBATH XUMUYECKHE HIIEMEHTHI
33 ONMKCBHIBATh U XapakTepu3oBaTh TabmuuHylo (opmy Ileproandeckoil cHCTEMbl XUMHYECKUX DJIEMEHTOB: pa3auyarhb
MOHSATHUS «IJIaBHAast moArpynmna (Arpymmna)» u «aobdouynas noarpymnmna (brpynmna)», «vaisie» 1 «00JbIIe» EPHOIbI
3.4 packpbiBaTh cMbich [lepumoanueckoro 3akoHa JI.W. MenpeneeBa: [1eMOHCTpUPOBaTh NOHHUMAaHUE MEPUOJUUYECKOU
' 3aBMCUMOCTH CBOWMCTB XMMHYECKUX AJIEMEHTOB OT UX NosoxkeHus B [lepuoanyeckoil cucreme
35 COOTHOCHTH 0OO3HAuYeHHs, KOTOpble uMeroTcs B Tabmuie «llepuoanyeckas cucreMa XUMHUYECKUX HIIEMEHTOB

JI.V1. MennieneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHMYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjpa,




Kon
IIpoBepsieMble nMpe/IMeTHBIE Pe3yJabTAThl OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 00IIIETO

NpoBePsieMOro
oOpa3oBaHusA
pe3yJbTaTa
oOmiee YK CII0 AJIEKTPOHOB
U pacrpeeNieHne UX M0 SJIEKTPOHHBIM CIIOSIM)
3.6 OTIPEJIENIATh CTENEHb OKUCICHUS 3JIEMEHTOB B OMHAPHBIX COAMHEHUSX
37 OIIPEIEIISATh BUJ XAUMUYECKOU CBsI3U (xoBasIeHTHAas 51 MOHHas)
' B HEOPraHMYECKUX COCAMHEHUAX
9 KJIACC
Kon . .
S RO IIpoBepsieMble mpeiMeTHBIE Pe3yJIbTAThl OCBOCHUSI OCHOBHON 00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI0
NpoBepsieMOr
o0uero odpasoBanust
pe3yJbTaTa
1 ITo Teme: «BemecTBO M XUMUYECKasT PEAKIIUDY

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUN: PACTBOP, AJIEKTPOIUTHI, HEINEKTPOIUTHI, AIEKTPOIUTHYECKAs
JCCOLIMAIIUS, PeaKlM HOHHOTO 0OMeHa, KaTaJu3aTop, XUMUUYECKOe paBHOBECHE, 0OpaTUMble 1 HeOOpaTUMBbIE peak-
11 L[UN, OKUCIUTEIbHOBOCCTAHOBUTEIIBHBIE PEAKLUH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHHE M BOCCTAHOBJICHUE,
ajioTponus, aMpoTepHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs!, HOHHAS, METAJUIMUECKasi), KpUCTAIIINYECKasl PEeLETKa,
CIJIaBbl, CKOPOCTh XUMUYECKON peakuu

UJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U TPUMEHATH 3TU MTOHATHUS IIPU ONMUCAHUU BELIECTB U

1.2

UX MpEeBpalcHu




Kon

IIpoBepsiemble MpeiMeTHBIEC Pe3yJabTAThl OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMBbI OCHOBHOIO

NpoBepsieMOro
O o0uero odpasoBanus
13 COCTaBJIATh YPAaBHEHUS HJIEKTPOIMTHYECKOM AMCCOLMALMU KUCIOT, LIENOYEH U COJIeH, IOJIHBIE U COKpAIlEHHBIE
YpaBHEHUS peaKkuii HOHHOTO OOMeHa
14 PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUM IOCPEICTBOM COCTaBJIEHHUS 3JIEKTPOHHOIO
' OanaHca 3TUX peakuuii
1.5 MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUYECKON PEaKIuu
2 Ilo Temam: «Hemeramnsl ¥ ux coeMHEHUs» U «MeTalibl U UX COSMHECHUS
XapakTepu30BaTh (ONUCHIBATh) OOLME M CleUU(PUUECKUE XUMHUYECKHE CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB,
2.1 MOJTBEPKAAst ONMCAaHNE TIPUMEPAMHU MOJICKYISIDHBIX 1 HOHHBIX YPaBHEHHI COOTBETCTBYIOIMX XUMHUYECKIX PEAKIIUi
99 COCTaBJIATh YPaBHEHMS pEaKUUi, MOATBEPKIAIOLMX CYILECTBOBAHME T'€HETUUECKOW CBSI3M MEXAY BELIECTBAMU
Pa3IUYHBIX KJIACCOB
MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTU OT HMX CTPOEHHMS, BO3MOXHOCTHU MPOTEKAHUS XUMHUYECKHUX
23 HPEBPAICHUM B pa3IMUHBIX YCIOBUSX
CJIeZIOBATh IIPAaBHJIaM IOJIB30BAHMS XMMMUYECKOH MOCYJOM M J1abOpaTopHbIM OOOPYIOBaHHEM, a TAKKE IPaBHIIaM
2.4 0OpalleHHsl C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMH 10 BBITIOJIHEHUIO JTA00PATOPHBIX XHMUYECKIX OITBITOB 110
HOJIYYEHUIO U COOMPAHHUIO ra3000pa3HbIX BEIECTB (AMMHUAKa U YIJIEKHCIIOTNO Ta3a)
MPOBOJIUTH PEAKLIMH, MOATBEPHKAAIONME KAYECTBEHHBIN COCTaB PAa3IMYHBIX BELLECTB: PaCllO3HABaTh OMBITHBIM MYTEM
2.5 xJIopun-, Opomuna, uoaun, KapOoHaT, ¢ocdar, cuiaukar, cyib(ar, IMIPOKCHIMOHBI, KATHOHBl AMMOHHS, HOHBI
V3y4EHHBIX METAJUIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BEIECTB
3 Ilo Teme: «XuMHUs U OKpyKaroI@si cpejay
3.1 PacKpbIBaTh CMBICI OCHOBHBIX XuMuyeckux nouatuii: [JIK Bemecta; koppo3usi METaLuioB
IPUMEHSATh OCHOBHBIE ONEpPAllMU MBICIUTENBHON JAEATEIbHOCTH — aHalM3 M CHUHTE3, CPaBHEHHE, 00OOIleHue,
39 CHCTEMAaTH3aIlNI0, BBISBIIEHUE MPUYMHHO-CIEJICTBEHHBIX CBS3€M — JJIs1 M3Y4EHHS] CBOMCTB BEIIECTB U XUMHYECKHX

peaxuuii; ecTeCTBEHHOHAaydyHble METO/Abl TMO3HAHUS — HaOIOJIeHHWEe, U3MEpPEeHHE, MOJENMpOBaHUE, IKCIEPUMEHT
(peabHBIN U MBICIICHHBIH )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIIACC
Kon IIpoBepsieMblIii 3JIEMEHT CO/AeP/KAHUSA
1 [lepBoHavyanbHBIE XUMUYECKHE TTOHSITHS
11 IIpenmer xumuu. Ponp xumMuu B KU3HU YeloBeKa. XUMUS B cUcTeMe HayK. Tena u BemectBa. OuU3nUecKue CBOMCTBA BELIECTB.
' ArperaTHoe COCTOSIHME BEILECTB
1.2 [onsTHE 0 MeTOIaX TMO3HAHUA B XUMHH. UncThie BemecTBa U cMecu. CriocoObl pa3ieneHus cmeceit
13 ATOMBI U MOJIEKYNBl. XUMUYECKHE 3J1eMEHTHI. CHMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie U cnoxHBIE BemecTBa. ATOMHO-
' MOJICKY/ISIPHOE yJIEeHHE
14 Xumnueckas (opMyna. BaneHTHOCT aTOMOB XMMHUYECKUX HJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BemecTB. OTHOCHTENbHAS
' aToMHas Macca. OTHOCHTEIbHAs! MOJIEKyJIsipHas Macca. MaccoBast 0JIsl XAMUYECKOTO JIEMEHTA B COCTMHEHUH
15 KonmnuectBo BemectBa. Mosb. MossipHast macca. B3auMoCBs3b KOJIMYECTBA, MACChI M YKCIIA CTPYKTYPHBIX €IWHUI] BEIIECCTBA.
' Pacuérsl o gopmynaM XUMUYECKUX COEAUHEHUM
16 du3nYecKue U XMMUYECKUE SIBJICHHUS. XUMHUUYECKasl peakuus U €€ NpU3HaKU. 3aKOH COXPaHEHHUs] MacChl BEUIECTB. XUMUYECKUE
' ypaBHeHus. Kiaccuuianust XuMuyecKux peakiuid (COeAMHEHUs], Pa3I0KEeHHs], 3aMeIIeHI s, 00MeHa)
XUMHUYECKUIM HSKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW IOCYJIOW, C MpaBuiaMu paboThl B J1a0OpaTopuu U HpUEMaMHU
oOpareHust ¢ J1abopaTopHBIM O0OpYIOBaHUEM, H3YydCHHE W ONKMCaHWE (DU3MYECKHX CBOHCTB OOpa3OB HEOPraHUYECKUX
BEIIECTB, HaOMoZeHne (Pu3nueckuX (IJIaBJIeHUE BOCKA, TasHHE JIbla, PAaCTHPaHUE caxapa B CTYIKE, KHIIEHUE U KOHJICHCALHs
BOJIbI) U XMMHYECKMX (TOPEHHE CBEUYH, MPOKAIMBAHUE MEIHOW IMPOBOJIOKH, B3aMMOJICHCTBHE Meja C KHCJIOTOM) SIBJICHUM,
1.7 HaONIOICHUE WM OINHUCAHWE TPHU3HAKOB MPOTEKAHHWS XUMHUYECKUX pEaKuil (pa3loKeHHe caxapa, B3aWMOJICHCTBHE CEpPHOM
KUCJIOTHI ¢ XJIopuaoM Oapus, pasznoxeHue ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJIEMCTBHE Kejle3a ¢ paCTBOPOM COJIU
menu(Il), uzyuenme crocoOOB pasneneHus cmeceil (C MOMOLBI0 MarHuTa, (PUIBTPOBAHME, BBITAPUBAHUE, JWCTHUILIALIMS,
xpoMaTorpadusi), MPOBEJCHUE OUYMCTKHA MOBAPEHHON COJIM, HaOJIOIEHHE U OINUCAHHME pEe3yIbTaTOB IPOBEACHUS OIIbITA,
WUTIOCTPUPYIOILETO 3aKOH COXPaHEHUS MAcCChl, CO3JaHUE MOJIeNIEH MOJIEKYJ (LIAPOCTEP KHEBBIX)
2 Baxuelinme npeactaBUTeNId HEOPTaHMYECKU X BEILIECTB




Kon

IIpoBepsieMblii 3JIeMEHT CO/ie P:KAHUS

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — aneMeHT M mpocTtoe BelecTBO. HaxoknaeHue kuciiopoaa B NPUPOJE,

2.1 (usnueckne U XuMUUYeCKue cBoicTBa (peakuuu roperus). Oxcuapl. [Ilpumenenue kucmopoaa. CriocoObl OTYdeHHS KHCIOPOIa
B 1a0opaTopuu U MpoMBIIUIeHHOCTH. KpyroBopot kucnoposa B npupozae. O30H — auioTporHast MO PUKAIUS KACIOPOaa

29 TennoBoil >dexT XuMHUYECKOH peakunH, TEPMOXMMHYECKHE YpaBHEHUS, HK30- U HHAOTEPMHUECKHE peakuu. TOMINBO: Yroib
Y MeTaH. 3arpsi3HEHHE BO3/yXa, YCHUIICHUE MMApHUKOBOTO 3(ekra, paspymeHrne 030HOBOTO CIIOSI

23 Bonopon —snemeHT 1 mpocToe BerecTBo. Haxoxaenue Boopoia B pupose, pu3nvyeckue i XAMUYeCKiue CBONCTBA, IPUMEHEHHE,
crocoObl nostydeHust. Kuciaorsl u conu

24 MossipHbIii 00BEM Ta30B. PacuéTsl 0 XMMUYECKUM YpaBHEHUSIM
dusnyeckue cBoicrsa Boabl. Boga kak pactsoputens. PactBopsl. HachlleHHBIE M HEHACBIIICHHBIE pacTBOPBL. PacTBOPpUMOCTB

2.5 BEIIECTB B BOJIe. MaccoBast J10Jisl BEIIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OcHOBaHUs. PoJib pacTBOpOB B NpHUpo/ie
U B JKU3HM 4eoBeKka. KpyroBopoT Bozbl B ipupojie. 3arpsisHeHUE IPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJL
Knaccudukanus Heopranuueckux coeinHeHui. Oxeunpl. Knaccugukanus okcu0B: coaeodpasyronme (OCHOBHbIE, KUCIOTHBIE,

2.6 am@oTepHbie) n HeconeoOpasyronme. Homenknarypa oxcunoB. dusmdeckne M XMMHUYECKHE CBOWCTBAa OKCHIOB. llomydenue
OKCHJIOB

97 OcHoBanus. Knaccugukanus ocHOBaHUMN: IENOYM U HEpacTBOpUMBIE ocHOBaHUs. HomeHknatypa ocHoBanuii. dusndeckue u

' XUMHWYECKHE CBOMCTBA OCHOBAHUU. [losryueHne ocHOBaHUM
28 Kucnotel. Knaccugukauus kucnor. Homenknarypa kuciaor. dusnueckue U XMMHYECKHE CBOMCTBA KHMCIOT. Psj akTMBHOCTH
' metaiuioB H.H. bekerosa. [lonyyenue kuciaor

2.9 Comu. Homenxknatypa coseii. @u3nueckue U XuMU4eckue cBoicTBa cosell. [lonydenue coneit

2.10 I'eneTnyeckas CBS3b MEXKIY KJIacCaMU HEOPTAaHUYECKUX COCTUHEHUM
XUMUYECKUIM HKCIIEPUMEHT: KadeCTBEHHOE OIpEeAeTICHUE COJIEpKaHUs KUCIOpoJa B BO3IyXe, IOJy4yeHHE, coOupaHue,
pacrio3HaBaHWE W M3y4Ye€HUE CBOMCTB KHCIOpOJa, HAOMIOJEHUE B3aHMMOICUCTBUS BEIIECTB C KHUCIOPOJOM M YCIOBHUS
BO3HMKHOBEHUSI M NIPEKpaIleHNs ropeHus (1moxapa), 03HakoMJIEHHE ¢ 00pa3liaMy OKCHIOB U ONMCAHHE UX CBOWCTB, MOJIY4YEHHUE,
coOMpaHue, paclo3HaBaHME W H3y4EHHE CBOWCTB BOJOpOAa (ropeHue), B3aumojneiictBue Bopoponaa c¢ oxcuaom wmenu(Il)

2.11 (BO3MOXXHO HCIIOJIb30BAHUE BUJICOMATEPHAIOB), HAOJIOACHUE OOpa3I[OB BEIIECTB KOJUYECTBOM | MOJb, HCCIICIOBAHHE

O0COOCHHOCTEH pPacTBOPEHUsSI BEIIECTB C PA3TUYHON PaCcCTBOPUMOCTHIO, TPUTOTOBICHHUE PACTBOPOB C OMpPENEIEHHON MacCOBOM
J0JIell pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHME BOJbI ¢ MeTaUlaMH (HATPHEM M KajbllueM) (BO3MOKHO HCIOJIb30BAHHE
BHJEOMATEpUaJOB), OMpPEICICHHE PACTBOPOB KUCIOT H IIENOYEH ¢ TOMOIIBI0 HHAMKATOPOB, HUCCIENOBaHHWE OOpPAa3IloB
HEOPTraHMYECKUX BEUIECTB Pa3IMYHBIX KIacCOB, HAONIOJIEHWE W3MEHEHHS OKpackdu HMHAMKATOPOB B PAacTBOpPax KHUCIOT U




Kon

IIpoBepsieMblii 3JIeMEHT CO/ie P:KAHUS

mienoyei, usydeHue BiaumojeictBus oxcuga menu(Il) ¢ pacTBopoMm cepHOl KHMCIOTBHI, KUCIOT C MeTalllaMH, peakiui
HEUTpaJIM3alUK, [TOIY4EHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METajula APYIMM M3 PacTBOPa COJIM, PEIICHUE
JKCIIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BakHelIMe KIacChl HEOPraHUYECKUX COSAVMHECHUIN»

[lepunonuueckuii 3akoH u [lepuoanueckas cucrema xumuueckux snemeHToB [[.1. MenneneeBa. CtpoeHue aToMOB. XUMUYECKast
cBs13b. OKHCIUTEIBHO-BOCCTAHOBHUTEIIBHBIC PEAKIINHU

3.1

[lepBbrie MOMBITKM KIACCHPUKAIUA XUMHUUYECKMX JJIEMEHTOB. [lOHSATHE O Tpylmax CXOMHBIX 3JEMEHTOB (IETIOYHBIE U
IIEIOYHO3EMENbHBIE METAJIJIbl, TaJOTeHbl, WHEPTHbIE Ta3bl). DJEMEHTHI, KOTOpble O00pa3zyloT aM@oTepHbIE OKCHUAbl H
THIPOKCH b

3.2

[lepunonnueckuit 3akoH. Ilepmommueckass cucrema xumuueckux osnemeHToB JI.M. Menaeneesa. Koporkonepuonnas u
mmHHOniepuoaHas ¢opmbl [lepuoandeckorr cucremsl xumudeckux syeMmeHToB J[.M. MenneneeBa. Ilepuoasl u Tpynibl.
DU3NYECKUN CMBICII IIOPSIKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIBI DJIEMEHTA

3.3

Ctpoenue aromoB. CoctaB aroMHBbIX simep. M3orombl. DnekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX 000JIOYEK aTOMOB IepBhIX 20
xuMudeckux 3yeMeHToB llepuommueckoin cuctemsl [[.M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO 3JIEMEHTa IO €ro
noJsioxeHuto B [lepuoauueckont cucreme [I.1. MenneneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHHS pajJuyca aTOMOB XMUMHYECKUX D3JIEMEHTOB, METAIJIMYECKUX M HEMETaJNIMYECKUX CBOMCTB IO
rpynnam u nepuogam. 3Hadenue Ilepmoanueckoro 3akoHa u [lepuoauyeckoil cucTeMbl XMMUYECKUX JIEMEHTOB NIl Pa3BUTHS
Hayku U npaktuku. .M. MenneneeB — yd€HbIN 1 rpaKJaHUH

3.5

Xumunueckasd cBs3b. KoBaneHTHas (MOJsipHas M HENOJSIpHAsl) CBSI3b. ODJIEKTPOOTPULIATEIBHOCTH XUMUUYECKMX 3JIEMEHTOB.
HonHas cBs3b

3.6

Crenens oxuciaeHusd. OKUCINTEIPHOBOCCTAHOBUTEILHBIE pCaKkuuun. HpOHCCCLI OKHCJICHUS B BOCcCTaHOBJIeHUS. OKUCIUTENN U
BOCCTAaHOBUTCIIN

3.7

XUMUYECKH SKCIIEPUMEHT: M3ydeHHe OOpa3IOB BEIECTB METAUIOB W HEMETAUIOB, B3aWMOJICHCTBHE THUIPOKCHIA ITHHKA C
pacTBOpaMu KHCJIOT U H_[eJ'IOLICI\/'I, MpOBCACHHUEC OIBITOB, WJIIIOCTPHUPYIOIIMX MTPUMCEPBI OKHCIUTCIBHO-BOCCTAHOBUTCIIbHBIX
peakiuil (ropeHue, peakiuu pa3ioKeHUs, COCTUHEHUSI)




9 KUJIACC

Kon

IIpoBepsieMblIii 31eMEeHT CO/IePKAHUS

BemectBo u xumunueckas peakuus. llosTopenne

1.1

[lepuonuueckuit 3akoH. Ilepuonmueckass cucremMa xumudeckux osnemeHToB J[.M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHX AJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, KU, KAIBLUSA U UX COSAMHEHUI
B COOTBETCTBHUH C ITOJIOKEHUEM JIEMEHTOB B [leproanyeckoit cucteMe U CTpOEHUEM UX aTOMOB

1.2

CrtpoeHue BemecTBa: BUJbl XUMHYECKOW CBS3U. THIIBI KPUCTAIUIMYECKUX PEILETOK, 3aBUCUMOCTb CBOWMCTB BEILECTBA OT THUIIA
KPUCTAITMYECKON PEETKA M BUJA XUMUYECKON cBs3u. Kiaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB (MEeXIy-
HapoAHas M TpHUBHUAIbHAasi). XUMHUYECKME CBOWMCTBA BELIECTB, OTHOCSIMXCS K pa3IMUHbIM KJIaccaM HEOpPraHUYEeCKUX
COCJIMHEHUM, TEHETUYECKas CBsI3b HECOPraHNYECKUX BELIECTB

1.3

Knaccudukanusi XMMHUECKUX PEAKIMi 10 Pa3InYHbIM MPU3HAKaM (110 YKCIY U COCTaBY YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MO
TerIoBOMY A3(GQeKTy, MO HW3MCHEHHUIO CTCNCHEH OKUCICHHS XUMHUYECKUX O3JICMEHTOB, MO OOpPaTUMOCTH, MO Y4acTHIO
KaTajau3aTopa). DK30- M SHIOTEPMUYCCKUE PEaKIMH, TEPMOXHMMHYCCKHE ypaBHEHHS. [IOHATHE O CKOPOCTH XUMHYECKOW
peakiuu

1.4

[Toustue 00 06paTI/IMBIX u H€O6paTI/IMBIX XUMHUYCCKUX PCAKIHAX. IlonsiTHE O TOMOTEHHBIX U ICTCPOIrCHHBIX PCAKIIUIAX. IlonsTue
0 XMUMHUYE€CKOM PaBHOBCCHUH. q)aKTOpr, BJIMAKOIIMEC HA CKOPOCTH XHMUYECKOM PEAKIHUHU U ITOJIOKCHNUEC XUMHUYCCKOT'O PAaBHOBCCHU A

1.5

OKXUCIUTENIHHO-BOCCTAHOBHUTEIIBHEIC pc€akuuu, 3J'I€KTpOHHBII\/’I OanaHc OKHCIINTEIIFHO-BOCCTAHOBUTEIIHLH O pCaKkuuu.
CocraBiieHue ypaBHeHI/Iﬁ OKHMCJIMTCIIbHO-BOCCTAHOBUTCIBHBIX peaKLII/Iﬁ C UCIIOJIb30BAHUECM MCTOAA 3JICKTPOHHOT'O Oananca

1.6

Teopust 2JIEKTPOTUTHYECKON TUCCOLMALIMU. DJIEKTPOIUTHl U HEAJEKTPOIUThI. KaTHoHbI, aHMOHBI. MeXaHnu3M HUCCOIUAIuKI
BEIIECTB C PAa3NMYHBIMU BUJAMU XUMHUYeCKo cBs3u. CreneHpb auccounanuu. CHIIbHBIE U Cia0ble 3JeKTpOIUTHI. Peakiuu
HMOHHOTO OOMeHa. YCIIOBUS MPOTEKaHUs PEaKUil MOHHOTO OOMEHa, MOJHBIE M COKPAIIEHHBIC MOHHBIC YpaBHEHUS PEaKIUil.
CBolicTBa KUCIIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTABICHUN 00 AJIEKTPOTUTHYECKON Aucconnani. KauecTBeHHbIE peakIInu
Ha HoHBL [loHsITHE O TMApPOAN3E conel

1.7

XUMHYECKHI JKCTIEPUMEHT: 03HAKOMJICHHE C MOJIEIISIMU KPUCTALTHYECKAX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIIOB H
HeMeTaioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB (XJIOpUa HATPHs); UCCIEIOBAHUE 3aBUCUMMOCTH CKOPOCTH XUMHYECKOM
peaKuu OT BO3IACUCTBHS pA3WYHBIX (PAKTOPOB; HCCIENOBAHHME OSJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIECTB, IpoIecca
Jucconuanmmy  KHCIOT, IL[CJIO‘-ICﬁ U colieh (BOBMO)KHO HUCITIOJIB30BAHHUEC BI/IIIGOMaTepI/IaHOB); MINpOBCACHUC OIIbITOB,
WUTIOCTPUPYIONMX TPU3HAKA MPOTEKAHUS PEAKIUii MOHHOTO oOMeHa (oOpa3oBaHHME OCaliKa, BBIJCICHUE Ta3a, 00pa3oBaHHUE
BO/JIbl); OIBITOB, WJLIIOCTPUPYIOUWX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOPEHUE, PEAKIMN Pa3I0KEHUS,




Kon

IIpoBepsieMblIii 3JIEMEHT CO/AeP/KAHUSA

COG)II/IHGHI/UI); pacCriosHaBaHWC HCOPraHUYCCKUX BCIICCTB C IMOMOIIBKO KAaYCCTBCHHBLIX pealqmﬁ Ha MOHLBI; PCUHICHUC
OKCIICPUMCHTAJIBHBIX 3a/1a4

Hemerannel 1 ux COCINHCHUA

2.1

OO0mas xapakrepucTtuka raisoreHoB. OCOOCHHOCTH CTpPOSHHUS aTOMOB, XapakTepHbIe CTeneHW okucieHus. CTpoeHue
¢u3nyeckue CBOMCTBA IMPOCTHIX BEIIECTB — TAJIOTCHOB. XMMHMUYECKHE CBOICTBAa Ha IpuMepe Xjopa (B3aUMOIEHCTBUE C
MeTaJlJlaMH, HEMETaJUIaMH, 1enodamMu). XsopoBogopoa. ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, TPUMEHEHUE.
JleiicTBuE XJ10pa U XJIOPOBOJIOPO/Ia HA OPraHU3M 4elloBeka. BaxkHelnme XjI0puasl M UX HAXOXKAECHHUE B IPUPOJE

2.2

OOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOGHHOCTH CTPOCHHSI aTOMOB, XapaKT€pHBIE CTEIEHU OKHUCIICHUSL.
Crtpoenue u (pu3nuUeCKHe CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U Cephbl. AJIIOTPONHbIE MOJU(UKAIIMN KHCIOPOJa U CEpBHI.
Xumuueckue cBoictBa cepbl. CepoBoiopoj, cTpoeHHe, ¢(u3nueckue M xuMudeckue cpoicTBa. OKcHIbl cepbl Kak
MIPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3MYECKHEe UM XWMHUYECKWe CBOWCTBA (0OIME KaK IMpEeACTaBUTEIS
KJIacca KUCIOT U cnenuduyeckue). XMMUUECKHE peakluy, JIeKallMe B OCHOBE MPOMBIIUIEHHOIO CIIOCO0a MOIydeHHs! CEpHON
kucnothl. [Ipumenenne. Conn cepHON KHCIOTHI, KaYeCTBEHHAs peakius Ha cynbdaT-noH. Haxoxxaenue cepbl u €€ coenmHeHn !
B NpUpoje. XMMHUECKOE 3arps3HEHUE OKPYKAIOIIEH cpellbl COeTMHEHUSAMU cepbl (KUCIOTHBIE JIOXKAHU, 3arps3HEHUE BO3/yXa U
BOJIOEMOB), CITIOCOOBI €T0 MPETOTBPALICHHS

2.3

OOmas xapakrepucTuka 31eMeHTOB VA-Tpynnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTETICHU OKHCIEHUS. A3OT,
pacrpocTpaHeHue B Mpupoje, Gu3ndeckre u XuMU4Yeckue cBoicTBa. KpyroBopot a3ora B mpupoae. AMMHUAK, €ro Gpu3ndecKkue
Y XUMUYECKHE CBOMCTBA, MoydyeHue U npuMmeHenne. Conu aMMOHUS, X PU3HYECKUE U XUMUUYECKHE CBOMCTBA, MPUMEHECHHUE.
KauectBeHHas peakuusi Ha MOHBI aMMOHHUS. A30THAsi KHCIIOTa, € MoTydeHue, (M3MUeCKre U XMMHYECKHE CBOMCTBA (00Ime KakK
MpeACTaBUTENS KIacca KUCIOT U crnenuduueckue). Mcmons3oBaHue HUTPATOB M COJICH aMMOHHSI B Ka4eCTBE MHUHEPATBbHBIX
ynoOpeHuil. XUMHYECKOe 3arpsi3HEHUE OKPYKAIOIICH Cpe/ibl COSMHEHUSIMHU a30Ta (KUCIOTHBIC TOXKIW, 3arpsI3HCHHE BO3yXa,
TOYBBI U BOJIOEMOB)

24

®ochop, amnorponHsle Moaupuranuu Qocdopa, guzndeckue n xummuueckue cpoiictBa. Oxcua dochopa(V) u docdopHas
KUCIIOTa, (pU3MYecKre U XMMHUECKHE CBOWCTBA, oydeHue. Vcronp3oBanue GochaToB B KaUeCTBE MUHEPAIBHBIX YIOOpEHHH

2.5

OO6ups xapakrepucTuka sjeMeHTOB I[VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU OKUCICHUS.
VYrnepon, amioTponHble MOAM(UKAIIMK, PAaCIpPOCTpaHEHHE B NPHUPOJE, (U3MYECKUE W XUMHUYECKHE CBOMCTBA. AICOPOIHSL.
KpyroBopor yrnepoma B mpupoxae. Oxkcuasl yriepoia, UX (U3MYECKHE M XUMUYECKUE CBOWMCTBA, JEHCTBHE Ha >KUBBHIC
OpPraHM3MBbl, TONYYCHHE W IpPHUMEHEHHe. DKOJIOTHYECKHEe IpoOJIeMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona(lV); rumoresa




Kon

IIpoBepsieMblIii 3JIEMEHT CO/AeP/KAHUSA

I7100aJIbHOTO TOTEIUIEHUsI KIMMAaTa; MapHUKOBBIM Y(QeKkT. YroibHas KUCIOTa U €€ COIM, UX (PU3MYECKHEe U XUMUYECKUe
CBOICTBa, MoiydeHHe M HpuMeHeHue. KauecTBeHHas peakius Ha kapOoHaT-vOHBI. Mcmonb3oBaHue KapOOHAaTOB B OBITY,
MEIMLIMHE, TPOMBILIUIEHHOCTH U CEJICKOM X035 CTBE

2.6

[lepBoHauanbHBIE TOHATHS 00 OPraHWYECKMX BEIIECTBAX KaK O COSAMHEHUSAX yriaepoaa (METaH, 3TaH, 3THUJICH, allCTHJICH,
ATaHOJ, TIMIEPUH, YKCycHas kuciioTa). X coctaB m xummudeckoe ctpoeHue. [oHsTHE 0 OMOJIOTMYECKd Ba)KHBIX BEICCTBAX:
KUpax, OelKax, yrieBoJaX — M HMX POJM B JKM3HU YEIOBEKAa. MarepuallbHOE €JMHCTBO OPTaHWYECKUX U HEOPTaHWUYECKHX
COCIMHEHU M

2.7

Kpemnwuii, ero ¢usnyueckne m XMMUUYECKHE CBOMCTBa, moyiydeHHe U npumeHeHne. CoequHeHus KpeMHusi B mpupojae. Ooume
npeacraBieHus o0 okcuae kpeMHus(IV) u kpemuuneBoil kucnore. CUIUKATBI, UX UCIOIB30BaHUE B OBITY, MEUIIMHE, TPOMBIIII-
JIEHHOCTU. BakHe#me cTpouTeNbHbIE MaTEpHalbl: KEPaMHKa, CTEKIO0, IIEMEHT, O€TOH, xene300eToH. [Ipobiaembr 6e3omacHoOro
KCIIOJIb30BaHUsI CTPOUTENIBHBIX MATEPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHYECKUN OSKCIIEPUMEHT: HM3ydeHHE OOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIOTBI, IPOBEIACHHUE
KAa4eCTBCHHBIX PEAKINi Ha XJIOPHI-HOHBI W HAONIOACHWE MPU3HAKOB MX MPOTEKAHWS; OMBITHI, OTpakaomme (Qu3ndeckue u
XMMUYECKHE CBOWCTBA TaJOTEHOB M WX COEJUHEHHH (BO3MOXXHO HCIIOIB30BAaHME BHJIEOMATEPHUANIOB); O3HAKOMIIEHUE C
oOpastiaMu XJIOpUAO0B (TaJOTEHUJIOB); O3HAKOMJIEHHE ¢ oOpasiiaMu cepbl U €€ COCNUHEHUSIMH (BO3MOXKHO HCIOJIB30BAHHUE
BHJIEOMATEPUANIOB); HaONIoeHUe mpolecca OOyrIIMBaHMS caxapa MOJA JIEHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIOTHI,
M3ydeHHE XUMHUUYECKMX CBOWCTB pPa30aBICHHOH CEpPHOW KHCIIOTHI, MPOBEJICHHWE KAYECTBCHHOW peakiuyd Ha CylIb(ar-uoH
1 HaONo/ieHne Tpu3Haka e€ MpOTeKaHWs; O3HaKOMIIeHWE C (pU3MdYecKuMH CBOWCTBaMHU a3oTa, (ochopa M MX COeTUHEHHI
(BO3MOXXHO HCITOJIB30BAHHE BHUJCOMATEPHUANIOB), OOpa3mamMu a30THBIX U (GOCPOPHBIX YIOOpEHWH; MoiydeHue, coOupaHue,
pacrmo3HaBaHHEe M H3Y4€HHE CBOWMCTB aMMHUakKa; MPOBEIEHHWE KAYECTBEHHBIX PEaklMil Ha MOH aMMOHUS U (ocdar-HoH U
M3y4YCeHHUE TPU3HAKOB WX MTPOTEKAHUS, B3aMMO/ICHCTBHIE KOHIICHTPUPOBAHHON a30THON KUCIIOTHI C MEJbIO (BO3MOYKHO MCIIOJIH30-
BaHHWE BHAEOMATEPUAJIOB); M3yUde€HHUE MOJENEeH KPUCTAUIMYECKUX PEIETOK anMasa, rpaduta, QymuiepeHa; 03HAKOMIICHUE C
MPOLIECCOM aJICOPOIIMN PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTa3a; MolydeHue, COOnpaHue,
pacrmo3HaBaHWE M M3Y4EHUE CBOWCTB YIVIEKHCIIOTO Ta3a; MPOBEACHHE Ka4eCTBEHHBIX PEaKiUii Ha KapOOHAT- U CHUIUKAT-UOHBI
U U3ydeHUE TMPU3HAKOB MX TMPOTEKAHMS; O3HAKOMIIEHHE C MPOIYKIMEH CHUIMKATHOM IPOMBIIUIEHHOCTH; peIIeHne
SKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «BakHel e HeMEeTaJUTbl U UX COCTUHEHUSD)

MeTalibl ¥ X COSAUHEHUS

3.1

0611135[ XapPaKTEPUCTUKA XUMHUUYCCKHUX JJICMCHTOB — MCTAJJIOB HAa OCHOBAHHMHM HX ITOJOXCHHUA B HepnozmquKoﬁ CHCTEMCEC
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xumudeckux dnemeHToB .M. MenpaeneeBa u ctpoeHusi aromMmoB. CTpOCHHE METAIIOB. MeTautmdeckasl CBsI3b M METAJTHUECKast
KpUCTAJUIMYECKas pEHIETKA. DJIEKTPOXUMHUYECKUH Psil HAPSHKEHUI METaIOB

3.2

du3nyecKkrue M XUMHUYECKHE CBOWMCTBAa MeTayuioB. OOmme crocoObl momydeHust MeTauioB. [loHATHE O KOppPO3WH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIMTHI UX OT Koppo3uu. CriiaBel (CTallb, YyTyH, JIOPATIOMHUHUN, OpOH3a) U UX MPUMEHEHHUE B OBITY H
MIPOMBIIIIEHHOCTH

3.3

[[lenounsle MeTamibl: mojoxkeHue B llepmommueckod cucreme xumuueckux siemeHToB .M. MenneneeBa; crpoeHne X
aTOMOB; HaXoXxaeHue B mpupoze. Ousznueckue u XUMHYECKUE CBOICTBA (Ha MpuMepe HATpus U Kaius). OKCUJIBI U THAPOKCHUIBI
HaTpus U Kanus. [[puyMeHeHne menoYHbIX METAIOB U UX COCIMHECHU I

3.4

[IlerouHO3EMENBHBIE METAJUIBI MAarHUW M KalblUi: nosnokeHue B llepmomuyeckol cucreme xuMu4eckux siaemeHToB [I.M.
MengeneeBa; CTpoeHHME HMX aTOMOB; HaxoKJeHue B mnpupone. Pu3nyuecKkue U XMMHYECKAE CBOMCTBA MAarHus M KaJbLMS.
Baxxneiinme coequHEHNS KaIbIUs (OKCU, TUAPOKCH, coir). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaH eHHUS

3.5

AnromuHuii: nonokenue B [lepuognueckont cucreMe xuMnueckux 3yieMeHToB .M. MenneneeBa; cTpoeHHe aToMa; HaXOKICHHUE B
npupoie. Pu3nueckne u XMMHYECKIE CBONCTBA alTIOMUHUS. AM(POTEpHBIE CBOHCTBA OKCHIA M THAPOKCHIA AITFOMUHHUS

3.6

Kenezo: nmonoxenue B Ilepuonuueckoit cucreme xumuueckux sneMeHToB .M. MeHieneeBa; ctpoeHue aToMa; HaX0XKJIEHUE B
npupoze. Pusnueckue U XUMUUYECKUE CBOMCTBA xene3a. Okcunbl, ruapokcuanl u conm xene3a(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U MOJTy4CHUE

3.7

XUMHYCCKHI DKCIIEPHUMEHT: O3HAKOMJICHHE C 00pa3llaMd METaJUIOB M CILJIAaBOB, WX (PM3MYECKMMH CBOMCTBAMH; W3y4eHUE
pPE3YNIBTaTOB KOPPO3MHM METAIOB (BO3MOXKHO HCIIOJB30BAaHUE BHUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJIBLHS ¥ HATPUS C BOJOUW (BO3MOKHO HCIIOIB30BAHUE BUICOMATEPHAIIOB); UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI; TIpoliecca
TOPEHHS XKelle3a B KHCIIOpo/Ie (BO3MOKHO MCIOJIb30BAHHUE BHICOMATEPHANIOB); IIPU3HAKOB IMIPOTCKAHMS KAYSCTBEHHBIX PEaKITUii
Ha MOHBI (MarHus, Kanblus, amomMuHus, nuHka, xkeneza(ll) u xemesza(Ill), memu(ll); HabmoaEeHNME W OMMCaHUE MPOIIECCOB
OKpaIllMBaHUs TJIAMEHW HMOHAMH HATPHS, KIS W KaJbIUs (BO3MOXXHO HCIIOJB30BAaHUE BHICOMATEPHAIIOB); MCCIICIOBAaHUE
aM(pOTEepHBIX CBONCTB THUAPOKCHIA AaTIOMUHHS W THAPOKCHJIA [HWHKA; pEHEHHWE SKCIEePUMEHTAIBHBIX 337a4 10 TeMe
«BaxxHelme MeTaJlibl U UX COCIMHEHUSD)

XUMHS U OKpyXKarol@s cpena

4.1

Hogrie MaTCpUuaJibl U TCXHOJIOTUH. BemectBa u MaTcpUuaJibl B IMOBCEIHEBHOM KU3HU YEJIOBEKa. XUMHS U 340POBbBC. beszonacHoe
HUCIIOJIB30BaHHUEC BEHICCTB U XUMHNYCCKUX peaKquI B 6BITy. HepBaﬂ IMOMOIIb IMPHU XMMHUYCCKUX OKOIraX MU OTPABJICHUAX

4.2

OCHOBBI 3KOJOTMYECKOW TIpaMOTHOCTH. XMMHYECKOe 3arps3HeHue okpyxkatoueil cpenst [1JIK. Ponp xumun B permeHun
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JKOJIOTMYEeCKUX TmpobseM. IlpupogHbple HCTOUHMKH —YIJIEBOJAOPOJOB (yrosib, MNPUPOAHBIA Tra3, He(Tb), MNPOIYKTHl HX
nepepaboTKu, UX POJIb B OBITY M IPOMBILUIEHHOCTH

4.3 XUMHYECKAHN IKCTIEPUMEHT: 3ydeHHE 00pa3Ii0B MaTepHaIoB (CTEKIO, CIIJIaBbl METAJLIOB, MOJUMEPHBIC MaTEPHAIBI)

IMPOBEPSIEMBIE HA OI'D 11O XUMUWH TPEFOBAHUS K PE3YJIBTATAM OCBOEHHUSI OCHOBHOM
OBPA3OBATEJIbHON ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Koa nposepsiemoro IIpoBepsiemble TpeOOBaHUs K MPeAMEeTHBIM pe3yJibTaTaM 0230BOro YPOBHS OCBOCHHSI OCHOBHOM
TpeOOBaHUsI o0pa3oBaTe IbHON MPOrpaMMbl OCHOBHOI0 00111ero odpa3oBanusi Ha ocHoBe PI'OC
1 [IpencraBienue:
O I03HABAEMOCTH SBJIEHUM IPUPOJBI, IOHUMAaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAYKH Kak
1.1 00J1acTh COBPEMEHHOIO €CTECTBO3HAHMUS, KOMIIOHEHTAa OOIIeH KylbTypbl U MPAKTUUYECKOW JEeSTeTbHOCTU

YeJIOBEKa B YCIOBHSIX COBPEMEHHOTO OOIECTBA; IOHMMAaHHUE MECTa XUMHUU CPEM IPYIUX €CTECTBEHHBIX HAYK

0 HAy4YHBIX METOJaxX MO3HAHUSA, B TOM YHCJE IKCIEPUMEHTAIBHBIX U TEOPETHUYECKMX METO/aX MCCIICIOBAHUS
1.2 BEIIECTB M M3YyYCHUS XUMHUUECKUX PEAKIINI; YMEHHE HCIIOIB30BATh MOJICTH IS OOBSICHEHUS CTPOSHUS aTOMOB
Y MOJIEKYIT

0 cdepax npodecCHOHANBFHON IEsITeTbHOCTH, CBS3aHHBIX C XAMHUEH U COBPEMEHHBIMU TEXHOJOTHSIMH,
OCHOBAaHHBIMH Ha JIOCTHKEHHUSIX XUMUYECKOW HAYKH, YTO TTO3BOJUT OOYyJaIONMMCS PacCMaTpUBATh XUMHUIO KaK

1.3 . . .
chepy cBoeil Oymymel mnpodeccHOHaNbHOW MAEATENBHOCTH M CHENaTh OCO3HAHHBIM BHIOOP XUMHUHM Kak
MpoUIIBHOTO MPeaIMeTa MPH MEePexoie Ha YPOBEHb CPEHEro 00Iero oOpa3oBaHms

2 Bnanenue cucremMoll XMMHYECKMX 3HAHMM M YMEHHE INPHUMEHATH CHUCTEMY XMMHMYECKHX 3HAHUU, KOTOpas

BKIIKOYACT:




Koa nposepsiemoro
TpeOOBaHUsI

2.1

IIpoBepsiemble TPpeOOBaHUS K NPeAMEeTHBIM pe3yJibTaTaM 0230BOro YPOBHS OCBOCHHSI OCHOBHOM
o0pa3oBaTe ibHON MPOrpaMMbl OCHOBHOI0 00111ero odpa3oBanust Ha ocHoBe PI'OC

BOKHEUIIME XMMHUYECKUE MOHATUSA: XUMUUYECKUI 3JIEMEHT, aTOM, MOJIEKYyJa, BELIECTBO, IIPOCTOE U CIIOKHOE
BEILIECTBO, OJIHOPO/IHAS U HEOJHOPOIHAS! CMECh, OTHOCUTEIBHBIE ATOMHASI U MOJIEKYJISIPHAs MACChl, KOJTMYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN 00BbEM, OKCU/I, KUCIIOTA, OCHOBAHUE, COJIb (CPEIHSIST), XUMUUECKast
peaxuusi, peakiiuy COeAMHEHU S, PEAKIIUH PA3IOKEHUS, PEAKIIN U 3aMEIIICHU S, peaKii 0OMeHa, TEeTI0BoM ekt
peaxumu, 3K30- U SHJI0TEPMHUYECKUE PEAKLUH, pAaCTBOP, MAacCOBas A0JIsl XUMUUECKOTO 3JIEMEHTa B COETUHEHUU,
MaccoBast JI0JIsl M MPOLEHTHAsE KOHLIEHTPAILUs BEIIECTBA B PACTBOPE, SAPO aTOMa, JIEKTPOHHBINA CJIOM aroma,
aTOMHasi  opOWTanb, pagdyc aToma, BaJEHTHOCTb, CTENEHb OKHUCJICHHUS, XUMHYECKas  CBs3b,
3JIEKTPOOTPULIATENIBHOCTD, MOJSIPHAsE U HEMOJISIpHAsl KOBAJIEHTHAsl CBs3b, HOHHAS CBS3b, METAININUECKAs CBSI3b,
KpUCTAJUIMYECKasi penTka (aromMHasi, HOHHAs, MeTaJNIM4yecKkas, MOJIEKyJspHasi), WOH, KaTHOH, AaHHOH,
AJIEKTPOJIUT M HEIJIEKTPOJIUT, DJIEKTPOIUTHYECKAst TUCCOIMAIMS, PEAKIIMH MOHHOTO OOMEHA, OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIE PEAKIUH, OKUCIUTENIb U BOCCTAHOBUTENb, OKHCICHUE U BOCCTAHOBJIICHUE, JIEKTPOJIH3,
XUMHUYECKOE paBHOBECHE, OOpAaTUMBIE M HEOOpaTUMBIE PEaKI[UH, CKOPOCTh XUMUYECKON PEeaKIIUH, KaTaIu3aTop,
[TIK, xoppo3usi METAJIOB, CIJIABBI

2.2

OCHOBOIOJIArarolMe 3aKOHbl XMMHH: 3aKOH COXpaHEHHUs Macchl, nepuoaudeckuil 3akoH [[.M. MeHnneneena,
3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOIaJpo

2.3

TCOPpHUH XUMHU: aTOMHO-MOJICKYIIIpHAsA TCOPUSd, TCOPUSL SHCKTpOHHTquCKOﬁ Jucconuanmmu

BJ'Ia,Z[eHI/Ie OCHOBaMU XUMHUYSCKOM I'paMOTHOCTH, BKJTFOYAIOIIICH :

3.1

YMEHHE MPaBUIIBHO UCTIOIB30BATh H3yYEHHBIC BEIICCTBA M MAaTEPHAIIBI (B TOM YHCIIE MUHEPAJIbHBIC YIOOpEHN,
METaJUIbl U CILIaBbI, IPOAYKTHI EPEepPaOOTKH MPUPOIHBIX HCTOUHUKOB YIIIEBOAOPOAOB (YIJIsl, IPUPOIHOIO rasa,
He(TH) B ObITY, CEJIbCKOM XO3SIHCTBE,
Ha MPOM3BOJICTBE M MOHMMAHUE 3HAYCHMs JKUPOB, OCJIKOB, YIVICBOJIOB JUIl OPraHM3Ma YEJIOBEKa; YMEHUE
IPOTHO3UPOBATh BIIMSHUE BENECTB M XWMHUYECKHX IPOIIECCOB HA OPraHU3M 4YeJOBEKAa M OKPYXKAIOIIYO

MPUPOJHYIO CPELY

3.2

YMCHUEC UHTCIPUPOBATH XUMHUYCCKUC 3HAHUA CO 3HAHUAMU APYIUX y‘Ie6HLIX npcaAMETOB

3.3

HaJM4yue omblTa paboThl € Ppa3IMYHBIMU HCTOYHMKAMHU HHGOpPMAlUU MO XUMHUM (HaydyHass U HaydHO-
MONYJsIpHAsk IMTEpaTypa, CII0BapH, CIIPABOYHUKU, HHTEPHET-PECYPCHI)

3.4

YMCHHUC OOBEKTHBHO OIICHUBATh I/IH(I)OpMa]_[I/IIO 0 BCHICCTBAX, UX IMMPCBPAMICHUAX U ITPAKTUYCCKOM ITPUMCHCHU U
U YMCHHEC HCITIOJIB30BAaTh e€ mis PEHICHUA yqe6H0-H03HaBaTeHBHLIX 3aJa4




Koa nposepsiemoro

IIpoBepsiemble TPpeOOBaHUS K NPeAMEeTHBIM pe3yJibTaTaM 0230BOro YPOBHS OCBOCHHSI OCHOBHOM

TpeGOBaHUS o0pa3oBaTe/IbHOI NMPOrpaMMbl OCHOBHOT'O 0011iero oopa3oBaHusi Ha ocHoBe ®I'OC
Brnanenvne ocHOBaMH TOHSATHHWHOTO arapata W CHMBOJHYECKOTO sI3bIKA XUMHHU IS COCTABJICHUS (POPMYIT
4 HEOPTraHMYECKUX BEILECTB, YPABHCHUN XMMHYECKUX pEakKiuii; ocHOBaMU XxuMuueckoit HomeHknaTypsl (IUPAC
Y TPUBHUATILHOM )
YMeHne 00BACHATH CBSI3b TOJIOKECHHS dJIeMeHTa B [leproIuyeckoil cucTeMe ¢ YHCIIOBBIMH XapaKTepH CTHKAMHU
5 CTPOCHHSI aTOMOB XMMHUUYECKHX JIEMEHTOB (COCTaB M 3apsj sijipa, 00Ilee YHCIIO SJIEKTPOHOB), pacipeieIeHHEM
AJICKTPOHOB I10 PHEPTETUYSCKIUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KIS U KATBITHS
[lpencraBieHne O MEPUOJMYECKOH 3aBHCHUMOCTH CBOWMCTB XMMHMUYECKMX 3JEMEHTOB (paguyc aroma,
6 AJIEKTPOOTPULIATETILHOCTD), MPOCTBIX U CIOKHBIX BELIECTB OT IOJOKEHHUs 31eMeHTOB B Illepmoanueckoit
cucteme (B MaJIBIX MMEPUO/IaX U TIIABHBIX MOATPYIIAX) U AJICKTPOHHOTO CTPOCHUS aTOMa
7 YMeHue Ki1acCu(pUIIUPOBATh:
7.1 XUMHUYECKHE HIIEMEHTHI
1.2 HEOPTaHUYECKHE BEIECTBA
7.3 XUMUYECKHE PEAKIINHT
8 YMeHue onpeiensTh:
8.1 BAJICHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX DJIIEMEHTOB, 3aps/] HOHA
8.2 BHJ] XMMUYECKOW CBSI3M M THI KPUCTAUIMYECKON CTPYKTYPhl B COSAMHEHUSAX
8.3 XapakTep cpeibl B BOJHBIX paCTBOPaX BEIIECTB (KHCIOT, OCHOBAHU )
8.4 OKHCIIUTENh U BOCCTAHOBUTEIh
9 YMeHne xapakrepus3oBarh (PU3NYECKUe U XUMUYECKUE CBONCTBA:
0.1 MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOA, TpaduT, anMas, KpeMHUM, a30T, docdop, cepa, XIop, HATPUH,
KaJMi, MarHui, KaIbIIUN, aTIOMHUHUH, KEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PaCTBOPOB (BO/A, aMMHUAK, XJIOPOBOJOPO/I, CEPOBOIOPO]I, OKCHIBI
9.2 u ruapokcuipl MetaiuioB [-IIA rpynn, amromunus, menu (1), nunka, sxenesza (II u 1), okcuast yrnepona (II u
IV), xpemuus (IV), azora u docdopa (III u V), ceper (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,
docdopHasi, yroiapHas, KpeMHHUEBasI KUCIOTA U UX COJIN)
9.3 MPOTHO3UPOBATh U XapaKTepu30BaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX COCTaBa MU CTPOEHUS,

MNPpUMCHCHUEC BCHICCTB B 3aBUCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTB ITPOTCKAHUSA XUMUYCCKUX HpeBpaH_IeHI/Iﬁ B




Koa nposepsiemoro

IIpoBepsiemble TPpeOOBaHUS K NPeAMEeTHBIM pe3yJibTaTaM 0230BOro YPOBHS OCBOCHHSI OCHOBHOM

TpeOoBaHus o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOIO 001ero odpasoBanusi Ha ocHose ®I'OC
Pa3IUYHBIX YCIOBHSIX
10 YMeHue COCTaBIIATh MOJIEKYJISIPHBIE ¥ HOHHBIE YPaBHEHUS pEaklUii, B TOM YHCIIE!
10.1 peakiuii HOHHOTO OOMEHa
10.2 OKHMCJIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIU
10.3 WLTIOCTPUPYIONMX XMMHUUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB (TPYIIT) HEOPTAaHUUYECKUX BEIICCTB
10.4 MOATBEPKIAIONMX TEHETHIECKYI0 B3aUMOCBSI3b MEKIY HUMH
11 VYMeHMe BBIYUCIATH (IPOBOJAUTH PACUETHI):
111 OTHOCHUTEJBbHYIO MOJIEKYISIPHYIO U MOJISIDHYIO MacChl BEILECTB, MAacCOBYIO JOJI0 XMMHYECKOTO 3JEMEHTa B
' COEIINHEHNU U
11.2 MAaCCOBYIO JIOJIKO BEUIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEINECTBA U €r0 Maccy, 00beM ra30B
114 [0 YpaBHEHMSIM XMMMUECKUX pPEaKUHMil M HaXOAUTh KOJIMYECTBO BEIIECTBAa, 00BEM M MacCy peareHTOB WM
' MPOIYKTOB PEaAKIIHH
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJAMU HAy4HOI'O IMO3HAHUs (HaOJOJeHHEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICJIM POBAHUE) MPU
12.1 M3y4CHUHU BEINECTB M XMUMHUUYECKUX SIBJICHUI; YMEHUE CHOPMYIUPOBATH MPOOJIEMYy M TPEHJIOKHUTH MYTH €€
peleHus
12.2 0e30macHoOi paboThl ¢ XKMUUYECKUMH BEUIECTBAMH, XMMUUECKOU MOCYION U 1Tab0OpaTopHbIM 000pyI0BaHUEM
npaBujiaMu 0€30M1acHOTO0 OOpallleHUsl C BEUIECTBAaMH, HCIOJb3yeMbIMU B MOBCEIHEBHOM KU3HU, NMPaBHIaAMU
123 MOBE/ICHUA B LIETSIX COEpeKEeHUs 3I0POBBS U OKPYKAIOIIEH MPUPOAHOM cpejibl; MOHMMaHKe Bpea (OMacHOCTH )
BO3JICICTBUS HA )KMBBIE OPraHU3Mbl OMpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIIEHUS U MPEAOTBPAILCHUS UX
BPEAHOTO BO3ACUCTBUS
13 Hanuuue mpakrryeckux HAaBBHIKOB MIJIAHUPOBAHUS M OCYIIECTBIICHUS CIASIYIONIMX XUMHUYECKUX IKCIIEPUMEHTOB!
U3ydeHUE M OINHUCAHHE (PU3NYECKUX CBOMCTB BEILECTB; O3HAKOMJICHHE C (U3MYECKUMU M XUMHYECKUMU
131 SBJICHUSIMH; OTIBITHI, WJUTIOCTPUPYIOIIME TPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIUN
13.2 U3y4eHHE CIIOCOOO0B paszeseHHs cMecen
13.3 MOJIydeHHE KUCIIOPO/ia U U3YydeHHME €r0 CBOMCTB; MOJTydeHHE BOJIOpPOJAa M M3yUEHHUE €r0 CBOWCTB; MOJIydeHHE




Koa nposepsiemoro

IIpoBepsiemble TPpeOOBaHUS K NPeAMEeTHBIM pe3yJibTaTaM 0230BOro YPOBHS OCBOCHHSI OCHOBHOM

TpeOOBaHUsI o0pa3oBaTe ibHON MPOrpaMMbl OCHOBHOI0 00111ero odpa3oBanust Ha ocHoBe PI'OC
VIJIEKHCIIOTO Ta3a M M3y4EHUE €0 CBOMCTRB; MOJYyYCHHE aMMHaKa M U3y4EeHHE €T0 CBOWCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB € ONPEACIEHHON MAaCCOBOU J10JIEM pacTBOPEHHOIO BEIECTBA
135 MpUMEHEHUE MHANKATOPOB (JJaKMyca, METUJIOpaHka U ¢eHondranenHa) s OMpeeieHus Xapakrepa cpebl B
' pacTBOpax KUCJIOT M MIEIIOueit
HCCIIeZIOBAaHUE U OTMCAaHNE CBOMCTB HEOPTraHMYECKUX BEILIECTB PA3IMUHBIX KIACCOB; U3yYCHUE B3aUMOICHCTBUS
13.6 KUCJIOT C MeTajllaMH, OKCHUJAaMH METaJUIOB, pAcCTBOPUMBIMH W HEPACTBOPUMBIMH OCHOBAHUSIMU,
' COJISIMU; TTIOJTyYCHUE HEPaCTBOPUMBIX OCHOBAHHW; BBHITECHEHHME OJIHOTO METajla JAPYrHM U3 pacTBOpa COJIH;
uccienoBanrue aM(pOTEpHBIX CBOWCTB THAPOKCUJIOB ATFOMUHUS U ITUHKA
pelieHrue DSKCIEPUMEHTAIBHBIX 3ama4 1o TemaM: «OCHOBHBIC KIACChl HEOPTaHMYECKUX COCIMHEHHIN,
13.7 «QIIEKTpOJIUTUYECKas AMCcolanusy; «Baxuelme HEeMETaulbl U UX COSAUHEHUs»; «BaxHelme MeTauibl
1 MX COCAMHCHUS
XAMHYECKHE OKCIEPUMEHTHI, WIUTIOCTPUPYIOIME TPU3HAKA TPOTEKAaHUsSI PEaKuid HOHHOTO OOMEHa;
13.8 KAaueCTBCHHBIC DPEAKIUH Ha MPHUCYTCTBYIOIME B BOJHBIX PAaCTBOPAaX HOHBI: XIOpUI-, OpOMUI-, HOIUI-,
' cynbdat-, ¢ocdar-, KapOOHAT-, CHIIMKAT-aHUOHBI, TUJIPOKCHA-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJbIlus,
AMIOMUHMS, Kene3a (2+) u xkenesa (3+), meau (2+), HMHKA
14 YmMenue:
14.1 MPEACTaBIATh PE3yAbTaThl HKCIIEPUMEHTa B (pOpMe BBHIBOJOB, JOKA3ATENIBCTB, TPauKOB U TaOIHI] U BBISBJISTH
' AMITUPUYECKUE 3aKOHOMEPHOCTHU
14.2 YCTAaHABIMBATH CBS3M MEXAYy pEaTbHO HAOMIOJAeMBIMA XUMUYECKUMH SIBICHUSMUA U  IPOIECCAMH,
' MPOUCXOISIIMMH B MAaKpPO- U MUKPOMHPE, OOBICHATh TPUIMHBI MHOTO0Opa3Hsl BEIIECTB

INEPEYEHDb 2JIEMEHTOB COAEPKXAHMUSA, IPOBEPAEMbIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I1O

XUMMNH




Kon IIpoBepsieMblii 3JIEeMEHT CO/ieP:KAHUS
1 IlepBoHaYaJIbHBIE XUMHYECKUE MOHSITHS
11 UucTteie BemecTBa U cMecu. CiocoObl pa3nieneHus cMecei
1.2 ATOMBI ¥ MOJIEKY/bl. XUMUUYECKUE 3JIEMEHTBI. CUMBOJIBI XMMHUYECKUX AIEMEHTOB. IIpocThie U ClI0’KHBIE BELIECTBA.
1.3 Xumunueckas Gopmyna. BaleHTHOCTh aTOMOB XUMHYECKUX 3JIeMeHTOB. CTENeHb OKUCICHUS
14 3aKoH NOCTOSHCTBA cocTaBa BelecTB. OTHOcUTENbHAsE aToMHast Macca. OTHOCUTENIbHAs MOJIEKYIsipHas Macca. MaccoBasi 1011
' XUMHUYECKOTO AJIEMEHTA B COETMHEHUH
15 KonnuectBo BemectBa. Monb. MonspHas Macca. Momnsipablii 00bEM Ta3oB. B3anMOCBsI3b KOJIM4YECTBAa, MacChl M 4HUCIa
' CTPYKTYPHBIX €IMHUI] BELLIECTBA
16 ®usnyueckue U XMMUYECKUE SBJICHUS. XUMUUECKasl peakus U €€ NMpU3HaKU. 3aKOH COXpaHEHWs MaccChl BELIECTB. XUMHYECKUE
' ypaBHEHHUS
2 Ilepuoguueckuii 3akoH u Ileproanyeckas cucrema xummnueckux 3iaemeHToB .M. MenneneeBa. CTpoeHne aToMOB
21 Ilepnonnueckuii 3akoH. Ilepuoanueckas cucrema xuMuudeckux 3yeMeHToB .M. Menneneesa. Ilepuoast u rpynnsl. Guszndeckuii
' CMBICTI TOPSAKOBOTO HOMEpPA, HOMEPOB MEPUO/ia U TPYIIIbI AJIEMEHTA
29 Crtpoenue atomoB. CocraB aroMHbIX sijep. M3orombl. DnekrpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEeK aTOMOB mepBhIX 20
' xumMuueckux 3eMeHToB [lepuonnueckoii cucremsl .M. MenaeneeBa
3aKOHOMEpPHOCTH B HM3MEHEHUU CBOWCTB XMMHYECKUX AJIEMEHTOB IEPBBIX TPEX MEPUOJOB, Kajaus, Kajblius (paanyca aTOMOB,
2.3 3JIEKTPOOTPULIATEILHOCTH, METAIUIMYECKUX M HEMETaUIMYeCKUX CBOMCTB) U MX COCIMHEHUN B COOTBETCTBUU C MOJIOKEHHEM
a1eMeHTOB B [lepromyueckoit CUCTEME U CTPOEHUEM UX aTOMOB
3 CrtpoeHue BemecTBa
31 Xumuueckas cBs3b. KoBaneHTHas (MOJsipHas U HEMOJIApHAs) CBSA3b. DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX AJIeMeHTOB. MoHHas
' CBsI3b. MeTayinueckast CBSI3b
3.9 Tumbpl  KPUCTAITMYECKUX PEIETOK (aTOMHAas, WOHHAs, MeETalUIMYecKas), 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA
' KPUCTAJUINYECKON PEIETKN M BHUJIa XMMHYECKON CBSI3U
4 Baxuelnme npeacTaBUTENN HEOPraHUYECKUX BeeCTB. Hemetaiibl M UX coeqnHeHuss. MeTamibl U UX COEAUHEHUS
Knaccudukanuss u HOMEHKIAaTypa HEOPraHMYECKUX COCIMHEHUH: OKCHUIOB (cosieoOpa3yrolme: OCHOBHBIE, KHCIOTHBIE,
4.1 am(doTepHbIE) U HECcoJeo0pa3yrolme; OCHOBAaHUM (IEIOYM M HEPAaCTBOPHUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOJEPKAIME U
OeCKUCIOPOIHBIE, OAHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)
42 ®dusnyueckue W XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPOJA, XJIOpa, KUCIOPOJa, cepbl, azoTa, docdopa,

yIiepoia, KpeMHUS




Kon

IIpoBepsieMblii 3JIEeMEHT CO/ieP:KAHUS

dusnyeckue M XHMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-METAJIJIOB: JIMTHUA, HATPHA, KaJlksd, MarHUs W KaJlblUs, aJJlOMUHUS,

4.3 Kene3a. DISKTPOXUMUYECKUM psifi HAaPsSHKEHU METaslIoB
4.4 DuU3NYECKHEe U XMMUUECKHUE CBOMCTBA BOJOPOIHBIX COCIMHEHN HEMETAINIOB: XJIOPOBOAOPO/Ia, CEPOBOIOPOA, AMMHAKA
45 dusnyeckne U XUMHYECKHE CBOMcTBa okcuaoB HemeramioB: cepel (IV, VI), asora(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, IV),
kpeMHUA(IV). Tlonydyenne okCua0B HEMETANIOB
4.6 Xumnyeckue cBoiictBa okcu10B: MetaiioB |A-IIA rpynm, riuaka, meau(Il) u xenesa(Il, 111). Tlonydenne okcua0B METAIIIOB
47 XUMHYECKHE CBOWCTBA OCHOBAHMI U aM(OTEpHBIX THJIPOKCUIOB (Ha MpHUMepe T'HJIPOKCUJOB ATIOMHUHUS, >Kele3a, LIMHKA).
[onyuenune ocHOBaHUN U aM(POTEPHBIX T IPOKCHJIOB
48 OOnme XWMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJIHOM, CEPOBOAOPOIHOM, CEPHUCTOH, CEPHOM, a30THOU, (ocqopHOH,
KPEMHHUEBOM, yrosibHOW. OCcoObIe XMMUYECKIUE CBONCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KuCIOT. [loydeHue kucimot
4.9 O6ume xuMuyeckue cBoMcTBa cpeHux coseid. [lonydenue comneit
4.10 [Tomyuenue, coOupanue, pacrio3HaBaHKHE BOJAOPO/Ia, KHUCIOpOAa, aMMHaKa, YITIEKUCIIOTO Taza B JabopaTopuu
411 | IlomydyeHue amMmmHaKa, CEpHON M a30THOM KUCJIOT B MIPOMBIITIEHHOCTH. O01Me crioco0b! MOTy4eHU s METAJLIOB
4.12 | I'enernueckas CBS3b MEXKIY KIacCaMl HEOPTaHUYECKUX COCTUHEHUM
5 XUMUYECKHE PEaKIIUH
51 Knaccugukanus XuMHUYeCKUX peakiuil 1Mo pa3IMyHbIM MPU3HAKAM: 110 YUCIY M COCTaBY YJacCTBYIOLMX B PEAKIHUH BEILIECTB, MO
' TerIoBoMy d(deKTy, M0 U3MEHEHUIO CTENEHEH OKMCIICHUSI XHMUUYECKUX DJIEMEHTOB
TenmoBoil »(dekT XUMHUUYECKOW peakuu, TEePMOXMMHUYECKHE ypaBHEHHS. OK30- U  DHAOTEPMUYECKHE PEaKIUH.
5.2 TepMOXUMHUYECKUE YpPAaBHEHUS
53 OKHUCIUTENBHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENH U BOcCCTaHOBUTENUW. [Ipoliecchl OKUCIEHHUS M BOCCTAHOBJICHUSL
' DJIEKTPOHHBIN OaJlaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEaKIIU
Teopust DIIEKTPOTUTHYECKON JUcconManuu. KaTWoHBI, aHHWOHBL. DJEKTPOIUTHI M HEANEKTpouThl. CHIlbHBIE U cialbie
5.4 3neKTponThl. CTENeHb AUCCOIUAUN
55 Peakuuu noHHOro obMeHa. YciaoBUS NMPOTEKAHMS PEakUMi HMOHHOTO OOMEHa, MOJIHbIE M COKpAIEHHBIE MOHHBIE YpaBHEHUS
' peaKiuii
6 XUMUS U OKpY)Karolliasi cpefia
BemectBa n marepuansl B MOBCEIHEBHOM KM3HM YEIOBEKA. be30macHoe MCnoJb30BAHME BEIIECTB U XMMHYECKUX PEAKIUU B
6.1 naboparopuu u ObiTy. [lepBas moMoIb TpU XMMHUYECKUX 0YKOTaX U OTPABJICHUSIX
6.2 XUMHYECKOe 3arpsi3HEHUE OKpY)Karolleh cpelbl (KUCIOTHBIE N0, 3arpsi3HEHUE MOYBBI, BO3IyXa M BOJOEMOB), CIIOCOOBI €ro




Kon

IIpoBepsieMblii 3JIEeMEHT CO/ieP:KAHUS

npenotBpameHus [Ipenensuas nomyctumas koHuentpanus emects ([1K). Pons xumuu B pemieHun 3KOJOTHYECKUX MPOOIeM.
Ycunenue nmapHuKoBoro 3exra, paspyieHrne 030HOBOTO CIIOS

[Ipumenenue cepsl, azora, ¢ocdopa, yrinepoaa, KpeMHUSI U UX COCIUHEHHUI B OBITY, MEIULIMHE, IPOMBIITICHHOCTH U CEIbCKOM

6.3 xo3siicTBe. [lpuMeHeHne MeTalsIoOB M CIJIABOB (CTajib, YYr'yH, AIOPATIOMHHUM, OpOH3a) B OBITY W TPOMBIIUICHHOCTH HX
coenuHeHuil. [ToHsATHE O KOPPO3UH METANIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4 [IpupogHbIE HCTOYHUKH YIIIEBOJIOPOJIOB (Yrojib, IPUPOAHBIN ra3, HEQTH), TPOIYKTHl UX MepepadoTKu (OCH3MH), UX POJIb B OBITY U
MIPOMBITITIEHHOCTH
[lepBoHauanbHbIE MOHATUSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHMUSIX yriepoja (MeTaH, 3TaH, dTHJICH, alleTUJIeH, TaHOJI,

6.5 DIUIEPUH, YKCYCHAs KuclioTa). [ToHsTHE 0 OMOJOTMYEeCKd BaKHBIX BEIIECTBAX: JKHpaX, OCNKaX, YIIIeBOJaX — U X POJH B JKU3HU
YyenoBeKa

7 Pacuérsr:

7.1 1o opMynaM XUMHYECKHX COSTUHEHUN

7.2 Macchl (MacCOBOI) OJM pacCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 [0 XMMHYECKUM YPaBHEHUSIM







