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MNOACHUTEJIBHASA 3AIIMCKA
IIporpamma 1o XMMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0



obpazoBanus, mnpeacrasieHHbix B @I'OC OOO, a Takxe Ha oOcHOBe (erepasbHOM paboueit
IIpOrpaMMbl BOCIIUTAHUSA U € Y4ETOM KOHLEHIMM IMPENoAaBaHusl ydeOHOro npeamera «XuUMHus» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoit @eneparum.

[Iporpamma 1o XuMuUM Ja€T MNPEACTaBIEHUE O LENsIX, OOIIeH CcTpaTeruu oO0ydeHus,
BOCIIUTAHHUSI M PAa3BUTUS OOYYAIONIMXCS CpPEJACTBAMU YYEOHOTO IpeIMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE IPEIMETHOE COJEpKaHHe, MPEeIyCMaTpUBACT paclpesieiieHue ero Mo KiaccaM M
CTPYKTYPUPOBAHHE I10 PA3fesiaM U TeMaM IIPOrpaMMBbI 110 XMMHUH, OIPEAEIIAeT KOJUYECTBEHHBIE U
KAUeCTBEHHBIC XapaKTEPUCTUKHU COJEP)KAHUSA, PEKOMEHAYEMYIO IOCIENOBATEIBHOCTh H3Y4YCHHUS
XUMUU C Y4ETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 00y4aroIMXCsl, ONpeAessieT BO3MOXKHOCTU IpeaMeTa AJIs pealu3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHONW MNpPOTpaMMbl Ha YpPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHMsl, a TAK)Ke TPEOOBAaHUM K pe3yabTaTaM 00yYeHHs XMMUU Ha YPOBHE
Lenel M3ydeHWs MpeaMeTa M OCHOBHBIX BHJAOB y4eOHO-IIO3HABATEIbHOW JESATEIIBHOCTH
00yyYaroIerocs o OCBOEHUIO y4eOHOIO COJePKAHMUS.

3HaHWE XUMHHU CIY>)KUT OCHOBOW JJisi (POPMHUPOBAHUS MHUPOBO33PEHHS 00YYaroIerocs, ero
IPEJCTAaBICHUH O MaTepHaJbHOM €JMHCTBE MHUPA, BXXHYIO POJb UIPalOT GOpMHUpYyeMble XUMHEN
IIPEJICTABICHNS] O B3aMMOIIPEBPALLEHUSAX PHEPIUM U 00 SBOJIIOLMU BEIIECTB B MPUPOJE, O MYTIX
pelieHusi I00aJbHBIX  MPOOJEM  YCTOMYMBOIO  pa3BUTUs  4YEJIOBEUECTBA —  CBIPHEBOIA,
SHEPreTUYECKOM, MUILEBOM U AKOJIOTMYECKOM 0€3011acCHOCTH, MPOOJIEM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peai3alliid BO3MOXHOCTEH JJIsi CaMOPa3BUTHS U (POPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, €€ 001el U (PyHKIMOHATIbHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBIINUICHUS U TBOPYECKHX CHOCOOHOCTEH O0O0ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITENbHOW  y4eOHOW  JAEATENIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B IIOBCEAHEBHOW KH3HM, TaK MU B
poeCCHOHATILHOM 1A TENIbHOCTH;

3HAaKOMHT CO CHEIM(PHUKON HAyIHOTO MBIIIJICHHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3I
Ha €IMHCTBO NPUPOJBl M YEIOBEKAa, SBIAETCS OTBETCTBEHHBIM JTalloM B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0y4YarOIIUXCS;

Coco0CTBYeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYUHBIM 3HAHHUSM,
K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTMYECKOE 00pa3oBaHHe 00Yy4arOIIUXCs.

JlaHHble HamnpaBieHUs B OOYyUYEHHMH XUMHHM O0ECHEeuMBAIOTCS CHEeUU(UKON coaepikaHus
y4eOHOro IMpenMera, KOTOPbI ABISETCS MeNaroruuecku aJalnTHPOBAHHBIM OTpaKeHHEM 0a30BOi
HayKU XMMUH Ha OMPEIEIEHHOM 3Tale €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS OPHUEHTUPOBAH HA OCBOCHHE
00y4aroImuMHCsS CHCTEMBbl NE€PBOHAYAIBHBIX MOHATUNH XMUMHH, OCHOB HEOPraHHMYECKOW XUMHUHM U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX [IOHATHI OPTraHUYECKOW XUMHUHU.

CtpykTypa cojep:KaHus MPOrpaMMbl MO XUMHUH C(HOPMHpPOBAHA Ha OCHOBE CHUCTEMHOTO
noaxona Kk e€ mizydeHuro. CoaepkaHUE CKIIAJbIBACTCAd W3 CUCTEMBbl HMOHITHUH O XUMHYECKOM
3JIEMEHTE U BEIIEeCTBE M CUCTEMbI OHATHH 0 XUMU4ecKoil peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO
OpPraHW30BaHbl IO MPUHIHUITY MOCIEAOBATEIBHOTO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETHYECKHUX
[IPEACTABJICHUIN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHMS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akona JI. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMMMUH;

— YYEHHs O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— MPEICTaBICHUH 00 AJIEKTPOIUTHUECKON TUCCOIMALIMH BEIIECTB B PaCTBOpaXx.

Teopernueckne 3HAHMS PACCMATPUBAIOTCS HAa OCHOBE OHMIUPHUYECKH TIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJHOI'O YPOBHS K JIPYTOMY, BBIIIOJHSIS
GyHKIIUN OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPaKTHUYECKOTO
IIPUMEHEHHUS U NTOTYYCHUS U3Yy4aeMBbIX BEILECTB.

OcBoeHHME TpOrpaMMbl IO XHMHH CHOCOOCTBYET (OPMHUPOBAHHUIO TPEICTABIECHUS O
XUMHUYECKON COCTaBIIOIICH HAay4HOM KAPTUHBI MHpa B JIOTHKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIECHMSI K HayYHOMY 3HAHUIO M METOJAaM IO3HaHWs B Hayke. M3yueHue Xumuu
MPOUCXOJUT C NMPHUBJICUCHUEM 3HAHUHN U3 paHee W3YUYEHHBIX YUEOHBIX MpeaMeToB: «OKpyxKarolui
Mup», «bronorus. 5—7 xknacce» n «dusnka. 7 Kiacey.

[Ipu u3y4eHUn XMMHUHU MPOUCXOIUT (OPMHPOBAHME 3HAHUN OCHOB XMMHYECKOH HayKu Kak



00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHUECKON AEATEIbHOCTH YEIOBEKa U KaK OJJHOTO M3
KOMIIOHEHTOB MHPOBOM KYJIbTYypbl. 3ajgadya y4eOHOro mpeaMeTa COCTOMT B (OPMUPOBAHUU
CHCTEMbl XHMHUYECKUX 3HAHUN — BaKHEHIIMX (HAKTOB, MOHATHI, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX 0000IEHUH MHPOBO33PEHUYECKOIO XapakTepa, sA3blka HAayKd, B
NpUOOLICHUN K HAyYHBIM METO/aM MO3HAHUS MPU W3YUYEHUH BEIIECTB M XUMHUECKUX PEAKIHU, B
GbopMUpPOBaHUM W PA3BUTUM TO3HABATEIBHBIX YMEHUHW M HMX NPUMEHEHUH B y4eOHO-
MO3HABATENBHON M Yy4eOHO-MCCIIEI0BATEIbCKONW MESATEIbHOCTH, OCBOCHUHM NpaBWiI 0€30I1acHOTrO
oOpallleHusl C BeIIeCTBAMU B TOBCETHEBHOM JKU3HU.

IIpy u3ydyeHMM XUMUM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)kKHOE 3HAUYEHHE
MpUOOpPENTU TaKue LIeTH, KaK:

— (opMHpOBaHHE WHTEIUIEKTYaJlbHO Pa3BUTOW JHMYHOCTH, TOTOBOW K CaMOOOpa30BAaHMIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEUICHHM, CIOCOOHON aanTUPOBAaThCA K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HalpaBJICHHOCTb OOy4YeHHUsI Ha CHCTEMaTH4yeckoe MpuodIIeHrne O0O0ydJalomuxcs K
CaMOCTOSITENIbHON TO3HABATEIBHOM NEATEILHOCTH, HAYYHBIM METOJaM MO3HAHHS, (POPMUPYIOIIUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUU;

— olecrieyeHUe YCIIOBHH, CHOCOOCTBYIOIIMX TNPUOOPETECHHIO OOY4YaIOMIMMUCS OIBITa
pa3HoOOpa3HOW JeATeIbHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMUHBIX BUOB JESITEIbHOCTH;

— (dopmupoBanue obOmel (GpyHKIMOHAIBHON M €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quclie YMEHUI OOBACHATH U OLIEHUBAThH SIBJICHUS OKPYXKAIOIIET0 MUpPA, UCIIOJIb3Ys 3HAHUS U OIIBIT,
MOJIyYEHHBIE [TPH U3YUYEHUU XUMUU, TPUMEHATh UX MPU PELUICHUH MPOOJIeM B MOBCETHEBHOM KU3HU
Y TPYIOBOM JIE€SITEIBHOCTH;

— (opmupoBanue y oOydaromuxcsi TYMaHUCTHUYECKUX OTHOIIEHHUH, TOHUMAaHUSl 1IEHHOCTH
XUMAYECKUX 3HAHMW IS BBIPAOOTKHM HKOJOTHYECKH IIEJIECOO0Pa3HOTO IOBEACHUS B OBITY WU
TPYJIOBOW JAEATEIBHOCTH B ILENSAX COXPAHEHHs] CBOETO 3J0POBbSl U OKpYKaOIIEH MPUPOTHON
Cpelbl;

— pa3BUTHE MOTHBAIUH K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO ¥ CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHHS O0IIEUYEIOBEYECKUX LIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HpOouIIs U
HAMPaBIEHHOCTH JAJIbHEUIIEr0 00y4YeHHUs.

OO01iee 4yuciIO 4acoB, OTBEAEHHBIX JUISI M3YYEHHUsS XUMHM Ha YPOBHE OCHOBHOI'O OOILETro
oOpazoBanusi, coctapnsieT 170 yacoB: B 8 kiacce — 102 yacos (3 wyaca B Heneno), B 9 kinacce — 68
4acoB (2 4yaca B HEJIETIO).

COJEP KXAHHUE OBYUEHUSI
8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMHUU B )KM3HU YETIOBEKA. XUMUS B CUCTEME HayK. Terna 1 BEelecTBa.
@du3nuecKre CBOMCTBA BEILIECTB. ArperarHoe coctosinue Beulects. [loHaTHe 0 MeTogax mo3HaHUs B
xumMun. Yuctele BemecTBa U cmecu. CriocoObl pa3iesieHusi CMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE AIeMEeHTbl. CUMBOJIBI XUMUYECKHUX 3JIeMEeHTOB. [IpocTbie
Y CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas hopmyna. BaleHTHOCTh aTOMOB XHMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OTHOcuTenbHas aroMHas wmacca. OTHOCHTENbHas MOJIEKYJsipHash Macca.
MaccoBast 10151 XHMAYECKOr0 JIEMEHTa B COCAUHCHUH.

KomnuectBo BemectBa. Moiib. MossspHast macca. B3anMocBsi3p KoJimuecTBa, MacChl M YHCIIa
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€Tel mo hopMyriaM XMMHUYECKUX COSTUHEHHIA.

Ou3nyeckue M XUMHUYECKHE SBICHHS. XUMHUYECKas peakiuuss W €€ NpPU3HAKU. 3aKOH
COXPaHEHUS MAacChl BEIIECTB. XHUMHUUYECKHE ypaBHeHUs. Kiaccudukaims XUMHUYECKUX peakiuit
(coemuHeHus, pa3IoKeHHs, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH IOCYy/0H, MpaBujiaMu paboOThl B jabopaTopuu W NpUEMaMU
oOparieHust ¢ J1abopaTOpHBIM O0OpPYIOBaHUEM, H3YyUYE€HHWE U OINMUCaHUE (U3MYECKUX CBONCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HaOM0eHne (u3ndeckuX (TUIaBJICHHE BOCKA, TAasHHUE JIbJA,
pacThpaHue caxapa B CTYIKe, KUTIEHHE M KOHJEHCAIUS BOJABI) M XMMHYECKHX (TOPEHHE CBEYH,



MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KUCIOTOW) SIBICHUH, HaOIOAeHUE U
ONMCaHWE MPHU3HAKOB MPOTEKAaHUs XUMHYECKHX DPEaKIMil (pa3joKeHue caxapa, B3aUMOJICHCTBUE
CEPHOI KHCIIOTHI C XJOpUAOM Oapwusi, pasioxkeHue ruapokcuga memu (lI) mpu HarpeBanuw,
B3auMOJICHCTBHUE kene3a ¢ pactBopoM cos Menu (Il), u3ydenue cnocoOOB pa3esieHust CMecei: ¢
MOMOIIBI0 MarHuTa, (WIBTPOBAHKE, BBIIAPUBAHKE, NUCTUIUIALMSA, XpoMmaTorpadus, mpoBeaCHHE
OYUCTKM TIOBAPEHHOW COJM, HaOJIOJIEHWE U ONHCAHHWE PEe3ylIbTaTOB IIPOBEIACHUS OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MACChl, CO3/IaHHE MOJIEJIeH MOJIEKYJI (IIaPOCTEPKHEBDIX ).

BasxuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopog — 3JIeMEHT U MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, pU3NYecKue U XMMHUYECKHE CBONCTBA (peaklUUUd TOPEHHS).
Oxcunel. [lpumenenne xkucnopoma. CrmocoObl MONMydeHHs] KUCIOpoga B Jaboparopuu U
npoMbliieHHOCTH. KpyroBopot kucnopoga B mpupoge. O30H — aioTporiHas Moaudukarus
KHUCJIOPOJIA.

TemnoBoit 3¢pdeKkT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpaBHEHHS, OK30- H
SHJOTEPMUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHE
napHUKOBOTO 3¢ deKra, pa3pylieHrne 030HOBOTO CIOsL.

Bogopon — anemeHT u nmpoctoe BemecTBo. Haxoxkmenue Bogopoaa B Ipupoje, Gu3ndecKue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CLIOCOObI oay4deHus. KucioTsl u comnu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopbl. HacelienHesie u
HEHACBIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIe. MaccoBasi 1075l BEIIECTBA B pacTBOPE.
Xummnueckue cBoicTBa Bonbl. OcHoBaHusA. Poib pacTBOpoOB B NpUpOJie U B JKU3HU YEJIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arps3HeHue npupoaHbix BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccubukanus Heopranuueckux coeauHenuit. Oxkcunbsl. Krnaccudukanus OKCHIOB:
coneoOpa3zyromue (OCHOBHBIC, KHCIOTHBIE, aMpOTepHBIC) U HeconeoOpasyromme. HoMmenkmaTypa
okcu0B. du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyueHue okcuaos.

OcnoBanus. Kimaccudpukanuss OCHOBaHM: IIETOYM U HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. @Pu3znueckue M XUMUYECKHE CBOWCTBa OCHOBaHUU. [lomyduenue
OCHOBaHHII.

Kucnotsl. Knaccuduxamnus kuciaor. Homenknarypa kucnor. Pusznyueckue M XHUMHUECKHE
cBorictBa Kucnot. Psag akruBHoctu metauioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenknarypa coneil. @usznueckue W XUMHUYecKue cBoiicTBa coiei. [lomyuenue
COJIEH.

I'eneTnueckas cBsI3b MEXKIYy KJIaCCaMH HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMNpeeNieHue COJepKaHUs KUCIOpoJa B BO3AyXe, MOJIydeHUe, cobupaHue,
pacro3HaBaHUE M M3YYCHHE CBOMCTB KHCIOPOJa, HAOJIOJCHHE B3aUMMOJEHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBUSI BO3HUKHOBEHHUS U TPEKpaIleHUs TopeHus (Mokapa), 03HAKOMIICHHE C
oOpa3iaMu OKCHUJIOB M ONTUCAHUE MX CBOMCTB, MOTy4YEHUE, COOMpPAHKE, PACTIO3HABAHUE U U3yUEHHUE
CBOMCTB BoOJIOpoAa (ropeHue), B3aumojeicTBue Bogopoga ¢ okcugoMm menu () (BozmoxkHO
WCIIOIb30BaHUE BHUJCOMATEpPUAJIOB), HaOMOJeHHE OOpa3lloB BEHIECTB KOJWYECTBOM | MOIb,
UCCleIOBaHNe OCOOCGHHOCTE  pacTBOPEHHUS BEHIECTB C  Pa3lMYHOM  PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JI0J€M pPAacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBIE BOJABI C MeTallaMH (HAaTpUeM M KajbIlieM) (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB), HMCCJIEIOBAHUE OOpPAa3I[0OB HEOPTraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB,
HaONto/IeHne W3MEHEHUS OKPAaCKM WHIUKATOPOB B PACTBOpAaX KHUCIOT W IIeNouYeH, H3ydyeHue
B3auMoeicTBus okcuaa meau (l1) ¢ pacTBopoM cepHOI KHCIOTHI, KUCIOT C METa/NIaMH, PEaKIIHMA
HEWTpanu3aluu, MoJy4YeHUe HEPACTBOPUMBIX OCHOBAHMI, BEITECHEHUE OJHOTO METaJlla APYTUM U3
pacTBOpa COJIM, pEIICHHE OKCICPUMEHTAIBHBIX 3aJad 1o TemMe «BakHeimme Kiacchl
HEOPraHUYECKUX COCAMHEHHI.

Ilepuoanueckuit 3axoH u Ilepuoamyeckass cucrema xumu4yeckux diaementros /I, H.
Menpgeneesa. CrpoeHue aToMoB. XuMHYecKasi cBsi3b. OKHC/INTE/IbHO-BOCCTAHOBUTEIbHBIE
peakuun



[lepBbie MOMBITKU KIACCU(PUKALNUNA XUMUYIECKUX 3JIeMEHTOB. [loHATHE O rpynmax CXOMHBIX
AJIEMEHTOB (ILIE€JIOYHbIE U IIEJIOYHO3EMENbHBIE METAIlJIbl, TAJIOT€Hbl, HHEPTHBIEC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTepHbIE OKCUIBI U TUIPOKCHIBI.

[lepuonuueckuii 3akoH. llepmoamyeckas cucrtemMa xumuueckux dnemeHtoB . U.
MenneneeBa. KopoTtkonepuomnas wu imuHHONepuoaHas (opmel [leprogudeckoil  CUCTEMBI
xumuueckux aneMeHtoB JI. W. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX sAnep. M3oTomnbl. DneKTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
obomouek atoMoB TmepBeix 20 xumudeckux dieMeHToB Ilepmommueckoit cucremsr J[. U.
MenpeneeBa. XapakTepUCTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoJsiokeHuto B [lepmoanueckoit
cucreme JI. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue [lepnoauyeckoro 3akoHa u [lepuonnueckoi cucTeMbl XUMUYECKUX JIEMEHTOB JUIS
pa3BUTHSA HayKu U npakTuku. [{. 1. MeHneneeB — y4€HbIN U rpaXk1aHUH.

Xumuueckas CBS3b. KoBanientnas (monsipHas u HENOJIsIpHast) CBS3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHas CBA3b.

Crenenb okucneHus. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakinu. [Ipoueccsl okucienus u
BoccTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii 3xcnepumenm:

n3y4yeHue oOpaslloB BEIIECTB METAJUIOB U HEMETAJIJIOB, B3aUMOJICHCTBHE THIPOKCHIA ITUTHKA
C pacTBOpaMU KHCJIOT M IIEJOYed, MPOBEICHUE ONBITOB, WUIIOCTPUPYIOUIUX IPUMEPHI
OKHCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMH (TOpEeHUE, PEaKIIUU PA3JIOKECHHS, COSTUHEHNS ).

Mesicnpeomemmnuie ceasu

Peanuzamust MeXnpeaMeTHBIX CBA3CH NMPU M3YYCHHH XUMHUU B § KJIACCE€ OCYIIECTBIISETCS
Yyepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATUH, SBISIONIUXCS
CHUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIN (hakT, TUNIOTE3a, TEOpHUs, 3aKOH, aHAU3,
CUHTE3, Kiaccu(uKanws, TMEPHOJUIHOCTh, HAOJIOJCHUE, JKCIEPUMEHT, MOJCIIUPOBAHHE,
HU3MEPEHUE, MOJIEIb, SIBJICHUE.

®dusuka: MaTepusi, aroM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUI, HN30TOIMbI,
pPalMOaKTUBHOCTh, MOJIEKYNa, OJJIEKTPUYECKUN 3apsj, BEIIeCTBO, Telo, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (U3MYECKHWE BEJIIMYMHBI, €IUHUIIBI HU3MEPEHHsS, KOCMOC, IUIAHETHI,
3BE351, ComHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpacdus: armocdepa, ruapocdepa, MHHEpaNbI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BewmecTBo 1 XMMHYeCKas peakus

[lepnonnueckuit 3akoH. Ilepmoaunueckas cucrema XuMu4eckux dnemeHtoB [J[. U
MenpeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB XMMUYECKUX IJIEMEHTOB
IIEPBBIX TPEX NEPHOJOB, KaIMs, KAIBLHUSI W UX COCAMHEHUM B COOTBETCTBUU C IOJOKEHHUEM
271€eMeHTOB B lleproanyeckoi cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOM CBS3U. THUIBI KPUCTAUIMUECKUX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanuss m HOMEHKJIaTypa HEOPTaHWYECKUX BEIIECTB. XWMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IUYHBIM KJIacCaM HEOPIaHUYECKUX COCIMHEHHUH, TCHETUYECKas CBS3b
HEOPraHWYECKHNX BEIECTB.

Knaccuukanuss XUMHUYECKMX peaklUil MO pazIMyHbBIM NpU3HAKaM (IO YUCIy U COCTaBy
YYaCTBYIOUIMX B pEaKLMU BEIIECTB, MO TEMI0BOMY 3G (EKTy, M0 U3MEHEHHIO CTENEHENH OKUCICHUS
XMMHUYECKHX AJIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTUIO KaTajau3aropa). IK30- U SHJ0TEPMUUYECKHE
peakuyu, TepPMOXUMHYECKUE YPABHEHHUS.

[lonatue o ckopocTd XuMuyeckoi peakuuu. [loHarne 00 0OOpaTHMMBIX M HEOOPATUMBIX
XUMHUYECKHX peakiusax. [IoHATHEe 0 rOMOreHHBIX U TeTepOreHHbIX peakumsx. [lonsaTue o karanmse.
[TonsATHEe 0 XUMHYECKOM paBHOBecUU. DaKTOPBI, BIUAIONUE HA CKOPOCTh XMMUYECKOM PEaKIUU U



10JIO)KEHNE XMMHUYECKOTO PABHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUHU, DJIEKTPOHHBI OallaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHOM peakiuu. CocTaBieHHE YpaBHEHMH OKUCIUTEIbHO-BOCCTaHOBHUTEIBHBIX
PEaKIMi ¢ HUCIIOJIB30BaHUEM METO/1a SJIEKTPOHHOT 0 OasiaHca.

Teopust 3IEKTPOIUTUUECKON IHUCCOLMALMU. DJIEKTPOIMTHI M HEINEKTposUThl. KaTtuonsl,
aHMOHBI. MeXaHMU3M TUCCOLMALMY BEILECTB C pa3IMYHbIMU BUAAMU XUMHUYECKOH cBs3u. CTeneHb
nuccouuanui. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. YCIOBUS NPOTEKAHUS peakluil MOHHOrO OOMEHa, IOJIHble U
COKpalI€HHbIE HOHHBbIE YypaBHEHMsI peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coJiell B CBETE
IIPEJCTAaBICHUN 00 IEKTPOIUTHYECKOH aucconmanuy. KauectBeHHble peakinu Ha HOHBI. [loHsTHE
0 TUJIPOJIU3E COJIEN.

Xumuueckuii IKcnepumennt.

O3HAKOMJIEHHE C MOJEISIMHU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HEMETAJUIOB (rpaduTa 1 aiamasa), CJI0’KHBIX BELIECTB (XJIOpHUAa HATPpHs), UCCIIeI0BaHHUE
3aBUCUMOCTH CKOPOCTH XHWMHYECKOM pPEaKUMHd OT BO3ACUCTBUS PAa3UYHBIX (PaKTOPOB,
HCCIIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PAcTBOPOB BEIIECTB, Ipoliecca AUCCOLMALMM  KHUCIIOT,
miesnoueid M cojeil (BO3MOYKHO HCIIOJIB30BAHME BHJEO MAaTEpPHUANIOB), IIPOBEJIECHUE OIIBITOB,
WUIIOCTPUPYIOIIUX MHPU3HAKM NPOTEKaHMUs peakuuil HOHHOro oOMeHa (oOpa3zoBaHME OCalKa,
BbIIEJICHUE Ta3a, OOpa30BaHME BOJbl), OMbBITOB, WLIOCTPUPYIOLIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEakLUUil (TOpeHHe, peakUHUH pas3ioKEHUs, COEJAMHEHMs), PacHO3HABaHUE
HEOPraHMYECKUX BEUIECTB C IIOMOIIbIO KAayeCTBEHHBIX pEAKIUi Ha HOHbBI, pEUICHHE
HKCIEPUMEHTANbHBIX 33/1a4.

HemeTtaJyuibl 1 MX coeIMHEHUSA

OOwast xapakTepucTrKa rainoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEICHU
okucnenus. CtpoeHne M (U3NYECKHE CBOWCTBA TNMPOCTBIX BEIIECTB — TaJIOTEHOB. XHMHUYECKHE
CBOWCTBAa Ha IpuMepe Xjopa (B3aMMOAEHCTBHE C MeTaJUIaM{, HEMETaJUIaMH, LIeJI0YaMH).
XnopoBogopoa. ConsiHas KUACIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOZOPOAA Ha OpraHU3M uelioBeka. BaxxHeline XJIOpUAbI U UX HaXOXICHHUE B
IIPUPOJIE.

OOmas xapakrepuctuka 3yeMeHTOB VIA-rpynnbel. OcCoOEHHOCTH CTPOEHMsSI aTOMOB,
XapakTepHble CTerneHu okuciueHus. CtpoeHwe M (pu3HyYecKHe CBOMCTBA MPOCTBHIX BEIIECTB —
KHCJIOPOJAA U cepbl. AJUIOTPONHbIE MOU(UKAIIMHN KMCIOPOa U cepbl. XMMUYECKHE CBOMCTBA CEpHI.
CepoBoiopoJi, cTpoeHHue, GU3NUYECKUE U XUMUYECKHe cBoMcTBAa. OKCHUIBI Cepbl KaK MPeICTaBUTENN
KHUCJIOTHBIX OKcHJIOB. CepHas KucioTa, (U3MYEeCKMe U XUMHYECKHe CBOMCTBa (00mue Kak
MIpEeICTaBUTENs KJlacca KHUCIOT U creuuduueckue). XuMUUYECKHE PEeakIuH, JeKalllie B OCHOBE
MPOMBIIIJICHHOTO CII0c00a MOJy4YeHus cepHod KucinoTbl. [IpuMenenue cepHoit kucnotsl. Comnu
CEpHOIl KUCIIOTHI, KaueCTBEHHAs peaklus Ha cyiabdar-uoH. HaxoxaeHnue cepbl U €€ COeIMHEHUN B
npuposie. XUMHYECKOE 3arpsi3HEHHE OKpYXKarollell cpeapl COeAMHEHUSMH cepbl (KHCIOTHBIE
JIOXKH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPEJOTBPAIICHHUS.

OOmast xapaktepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUs. A30T, paclipOCTPaHEHUE B IPUPO/IE, (PU3NUECKHE U XUMUYECKUE
cBoiicTBa. KpyroBopor azora B mpupoje. AMMHaK, ero (pu3nueckue M XUMHUYECKHE CBOMCTBA,
nosiyueHue u npuMeHenue. Coau aMMoOHUs, UX U3NUECKHE U XMMUUYECKHE CBOMCTBA, TPUMEHEHHUE.
KayecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ MoiydyeHHue, (U3NYEecKue MU
XUMHUYECKHE CcBOMcTBa (oOlIMe KakK NpPEACTaBUTENs Kilacca KHCIOT U CHelU(pUYECKUE).
Vcnonb30oBaHne HUTPATOB U COJICH aMMOHHSI B Ka4eCTBE MHHEPAJIbHBIX YA00peHH. XUMHUYecKoe
3arpsi3HEHNE OKpY Karolel cpebl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/1yXa,
noyBsl 1 BoJoéMOB). Docdop, amtorponHsie Moaudukanuu dpocdopa, husnyeckue 1 XUMUIECKHE
ceoiictBa. Oxcun dochopa (V) u dochopHas kucnora, GU3HNUECKHE W XUMHUUYECKHE CBOWCTBA,
nony4yenue. Mcnonp3zoBanue ¢pochaToB B kKayecTBe MUHEPATBHBIX YI00OpEHUH.

Obmass xapakTtepuctuka »31eMeHTOB |VA-rpynmnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe CTENEHM OKUCICHHUS. YTJIEepoJl, auIOTPOIIHbIe MOAM(DUKALMHU, PACHPOCTPaHEHUE B
npupoje, pu3NYecKue U XUMHUYECKHe CBOMCTBa. Ancopbuus. KpyroBopot yriepoaa B mpHupoje.
Oxcunpl yriaepona, ux (pu3nyeckue M XUMHUECKHE CBOWCTBA, JEHCTBHE Ha >KHUBbIE OPraHU3MBI,
NOJyYeHHe W MPHUMEHEHHe. DKOJOrm4Yeckue mpoliemsbl, cBs3aHHble ¢ okcuaoMm yriepona (I1V),
TUIIOTE3a TI00aJbHOr0 MOTEIICHUs KIIMMaTa, MapHUKOBBIN 3¢ (dekT. YroapHas KUCIOTa U e€ COJH,



X (U3NYECKUEe U XMMHUYECKHE CBOMCTBA, MOJyuyeHHE M MpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uOHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEIWHEHUSX yIiepoja
(MeTaH, 3TaH, 3TWJIEH, AlETHIIEH, 3TAHOJI, INIMLEPHUH, YKCYCHas KucioTa). [IpupoaHble HCTOUYHUKU
YTJIEBOJIOPOIOB (YTrojib, IPUPOAHBINA a3, HEPTH), TPOIYKTHI UX NepepadoTKu (OCH3UH), UX POJb B
ObITYy W mpoMbIIUIeHHOCTH. [loHATHE O OMONOrMYecKHM BaKHBIX BEIIECTBAaX: JKHpax, Oenkax,
YIJIEBOJAX — M HUX POJM B JKM3HM 4YeloBeKa. MarepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XHMHUYECKHE CBOMCTBa, MOJIY4YEHHE M TMPUMEHEHHE.
Coenunenus kpeMHHs B mpupoae. Obue npencrasieHus 06 okcuae kpemuus (1V) u xpemuueBoi
kucnore. CHIIMKAThI, UX UCIOJIb30BaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelme ctpouteabHbie
MaTepuaibl: KepaMuKa, CTEeKJIO, LEMEHT, OeToH, xene3o0eToH. [Ipobmembl Ge3omacHOro
WCIIO0JIb30BAaHUSI CTPOUTENIBHBIX MATEPUAJIOB B IOBCEITHEBHOW KU3HMU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3lloB HEOPraHMYECKHX BEIECTB, CBOMCTB COJSIHOW KHCIOTHI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBl M HAOJIOJCHHE MPU3HAKOB HX IMPOTEKAHHs, OIBITHI,
oTpaxarwiiue (u3ndeckrue U XUMHUYECKHE CBOMCTBA TajoreHOB M HMX COCAMHEHUN (BO3MOXKHO
UCIOJIb30BaHNUE BUJEOMATEPHUATIOB), O3HAKOMJIEHME C 00pa3laMu XJIOPUJOB (TaJIOT€HU[IOB),
O3HaKOMJIGHHE ¢ oOpasumamMu ceppl Hu €€ COeOUHEHUSMU (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEpHAIOB),  HaAOMIOJEHUE  Tpoliecca  OOyrIMBaHWA  caxapa MOJI  JEHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI, W3YYEHHE XHUMHYECKHX CBOMCTB pa30aBICHHOW CEpHOMN
KHCJIOTHI, MPOBEACHHWE KAdeCTBEHHOW peakUuu Ha cyabhaT-uoH W HaONOJCHHE TNpu3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (U3UYECKUMHU CBOMCTBaMHU a3oTa, gocdopa u HX COEAMHEHUU
(BO3MOXKHO HCIIOJIb30BAHME BUICOMATEPUAIOB), oOpa3namMu a30THBIX M (PochOpHBIX ymoOpeHui,
MoJIyuyeHue, coorpanue, paclo3HaBaHUE U U3y4eHHe CBOMCTB aMMHUaKa, IPOBEACHIE KaueCTBEHHBIX
peakimii Ha HOH aMMOHUS U GocdaT-HoH 1 U3ydeHNEe TPU3HAKOB UX MPOTEKaHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEJbI0 (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEPUATIOB),
M3ydeHHe MOJeNel KPUCTANIMYECKUX PEHIETOK anMasa, rpaduta, QysiepeHa, 03HAKOMIICHHE C
MpOLIeCCOM  aACOPOLIMU PAacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIVIEM U YCTPOHCTBOM
MPOTHBOTa3a, MOJy4YeHHE, COOMpaHue, paclo3HABaHWE M W3YYEHHUE CBOICTB YIJIEKHUCIOIO rasa,
IIPOBE/IEHUE KAYEeCTBEHHBIX pEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBl U H3YyYEHHUE MPU3HAKOB HMX
MIPOTEKAaHUs, O3HAKOMJIEHME C TMPOAYKLUHMEH CHJIMKATHOM IPOMBILIUIEHHOCTH, pEILIeHHE
SKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe «BakHelI1e HeMeTallIbl ¥ X COCIUHEHUS».

Metanbl M UX COeIMHEHUS

OO1m1ast XxapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU X TOJI0XKEHUS B
[Tepuonnueckoit cucremMe xumuueckux 3yemeHToB JI. M. MenaeneeBa W CTpOEHUS aTOMOB.
CrpoeHne MmetauioB. Merauinyeckass CBSI3b M METAUIMYECKAs KPUCTAJUIMYECKAs pEIIETKA.
ONEeKTPOXUMHUYECKUN sl HANpsDKEHHH MeTaiwioB. (Pu3nueckue W XMMHYECKHE CBOMCTBA
MeTauioB. OOmMe crnocoObl MmoaydyeHus MetamioB. [IoHATHE O KOPpPO3MHM METAlIOB, OCHOBHBIE
CHocoObl 3alUThl WX OT Koppo3uu. CmaBbel (CTanb, YyryH, IIOPATIOMUHHUI, OpoH3a) U HX
IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTauIbL: MoJIOkEHUE B [leprnoandeckor cucteMe XuMuyeckux anementos /1. M.
MenpeneeBa, CTpOEHHE UX aTOMOB, HAXOKJAEHUE B Ipupoae. Pu3nueckue 1 XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCHIIbI U TUAPOKCUBI HATpUs U Kanus. [IpuMeHeHune menouHbix
METAJIJIOB U UX COEAVNHEHUH.

[I{erouHO3EMENBHBIE METAJIIIBI MAarHWil M KaJIbLIM: noJIokeHue B [leprogudeckoil cucreme
xumuueckux snemeHTtoB J[. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXACHHE B TNPUPOJE.
dum3ndyecke W XHUMHYECKHWE CBOMCTBA MarHus W KadbIlusa. BakHeHIIHne coeauHEeHHsS KaIbITHS
(oxcua, THAPOKCU I, coin). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEeHHs.

AmomuHuil: nonoxeHnne B llepuomnmueckoit cucrteme XuMHuUeckux snemeHToB J[. .
MenpeneeBa, CTpO€HUE aToMma, Haxo)kJaeHue B mpupone. dusnueckue U XMMHUECKHE CBOWCTBA
anmoMuHM. AM(OTEpHbIE CBONCTBA OKCHJIA M THIPOKCHIA ATFOMUHHUS.

Kenezo: mnonoxenue B llepuoguueckoit cucrteme xumuueckux saemeHtoB /[ W.
MenpeneeBa, CTpoeHUE aToma, HaxoxkjaeHue B mpupojae. dusznueckue M XUMHUECKHE CBOWMCTBA
xeneza. Oxcunel, rugpokcunsl u comu skenesa (ll) m xemeza (Ill), ux cocraB, cBoiicTBa u



II0JIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIICHHE ¢ 00pa3llaMy METaJJIOB M CIUIABOB, UX (DM3MUYECKUMU CBOMCTBAMHU, U3yUCHUE
pe3yIbTATOB KOPPO3UH METAJUIOB (BO3MOXKHO HCITOJIB30BAaHHUE BHICOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJCHCTBUS  OKCHMJA KajlblUsg M HaTpus C BOJOM  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, MpOIEcca TOpEHHUs xKeiesa B
KHCII0pO/ie (BO3MOXKHO HCII0JIb30BAHUE BUIEOMATEPUAIIOB), IPU3HAKOB MIPOTEKAHNS Ka4eCTBEHHBIX
peaKiMii Ha WOHBI: MarHus, KalblUs, alfoMuHus, nuHka, xenesa (1) u xemeza (M), mequ (I1),
HaOJI0/ICHUE U ONMHCAaHWE TMPOIECCOB OKPAIIMBAHMS TUIAMCHH MOHAMHU HATPUS, KAJIUS M KaJbIUs
(BO3MOYKHO HCITOJIb30BAaHME BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB THIPOKCHIA
ATIOMUHUST U THAPOKCHUJA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «Baxueiiue
METaJIJIbl U UX COCIUHEHUS».

Xumus 1 OKpy:Kawuas cpeaa

BemectBa 1 Marepuansl B MOBCEJIHEBHOM >KM3HU ueioBeka. be3omacHoe HCMonb30oBaHHE
BEIIECTB M XHMHUYECKUX peakiuii B ObiTy. [lepBas moMomb NpH XUMHYECKHX OXOrax u
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpenbl (IpenenbHas IOMyCTUMas KOHILIEHTpaLMs
BemecTs, ganee — [1/1K). Ponbs xumMun B penieHur 3KOJIOTHISCKUAX TIPOOIIEM.

Xumuueckuii IKCcnepumenm:

u3ydeHue o0pa3ioB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIC MaTepUaJbl).

Meoswcnpeomemnnie ceasu

Peanuzanusi MeXnpeaIMeTHBIX CBA3CH MpHU M3yYEeHUH XUMHHM B 9 Kilacce OCYIIECTBIISETCS
Yyepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHUN, TaK W MOHATUN, SIBIISIOMIUXCS
CUCTEMHBIMU JIJIS1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MOHATUS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHUHTE3, Kiaccu(ukanus, MEePUOJUYHOCTb, HAONIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEeHUEe, MOJICITh, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOJIOTHUS, MATCPHAIIBI.

@duzuka: Martepus, aroM, OJIJEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKJIHA, H30TOMBI,
PaINOAKTUBHOCTh,  MOJIEKYJa, OJICKTPUYECKUW  3apsifl, MPOBOJHUKH,  IOJYIPOBOJIHUKH,
IUDIIEKTPUKU, (OTORIIEMEHT, BEIIEeCTBO, TeNO, 00BEM, arperarHoe COCTOSIHHE BEIleCTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTATMYECKAsT PEHIETKa, CIUIABhI, (PM3MUYECKUE BEITUYHHBI, ¢IHHUIIBI
MU3MEPEHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHILE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocuCTEMa, MHUHEpAJIbHBIE yI0OpeHus,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaNbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTI'PAMMBI ITO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJabTaThl OCBOEHMSI IPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHMs
JOCTUTalOTCsl B XoJe 00y4eHHs XUMHUHM B €JMHCTBE Y4e€OHOH M BOCIMTATENbHOW JEATEILHOCTH B
COOTBETCTBUH C TPAJULIUOHHBIMU POCCHUICKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
HEHHOCTSIMM, TPUHATHIMH B OOILIECTBE MpPaBUJIAMM W HOPMAaMU MOBEJCHHUS U CIHOCOOCTBYIOT
IpolLeccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COIIMAIN3AIINN 00yYaroIuXCsl.

JIMYHOCTHBIE pPE3YyNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OpPHEHTAllMi M pPACHIMPEHHE ONbITa JESTEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpuoOTH4YEeCKOro BOCIIMTAHUSA

LIEHHOCTHOTO OTHOWLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M HAyYHOMY
HACJIEUI0, TIOHMMaHUsl 3HAYEHMs] XHUMHUYECKOM HayKd B JKM3HHM COBPEMEHHOIO OOIIecTBa,
CIOCOOHOCTH BIJIAJETh JIOCTOBEpHOW HMH(OpMAaIMeld O MEepefoBbIX JOCTHXKEHUSX MU OTKPBITHAX
MHUPOBOH U OT€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoOHCcTBE MHpa
1 O0IICCTBA;



2)rpa:kIaHCKOr0 BOCIIUTAHUA:

MPEJICTAaBICHUSI O COLMAJIbHBIX HOPMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHUBE, KOMMYHUKATUBHOMN KOMIIETEHTHOCTHU B 00IIECTBEHHO MOJIE3HOM,
yueOHOMCCIIEI0BAaTENbCKOM, TBOPYECKOM H JPYrMX BHUJAX JESTEIbHOCTH, TOTOBHOCTU K
pa3HoOOpa3HON COBMECTHOHN AESITETLHOCTH TPH BBITIOJHEHUHM YYeOHBIX, TO3HABATEIbHBIX 3aJad,
BBITIOJTHEHUM XMUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHUU Y4YEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B TIPOIECCe AITONH Y4eOHOH esATENhbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBAPUIICH C MO3UIUU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3)IeHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUECKHE MPECTABICHUS O BEIIECTBE U XMMUYECKOM peaKIiu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABIISIOIIME OCHOBY AJIi NMOHUMAaHHUS CYIIHOCTH
HAyYHOW KApTUHBI MHUpPA, MPEICTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TPUPOIBI,
B3aMMOCBS35X YeJIOBEKa C MPUPOIHOM Cpeioi, O POIM XMMHUH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HANpPABJICHHbIE HA IMOJYYCHHUE HOBBIX 3HAHUU MO XUMUHU,
HeoOxonuMmble Uil OOBSICHEHUS HAOJMIOJAaeMbIX MPOLECCOB M  SIBJICHHM, I103HABATEIbHOM,
MH()OPMAIIMOHHON M YUTATENLCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIBHON pabOTHI ¢
y4eOHBIMH TEKCTaMM, CIPABOYHOM JHUTEpPaTypod, IOCTYIHBIMH TEXHUYECKUMHU CpEICTBAMU
WH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0O U MO3HAHWIO, JF0003HATENBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOCKTHOM M HCCIEIOBATEIBCKON JESITEIIbHOCTH, K OCO3HAHHOMY BBIOODY
HAMpPAaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHIIEM;

4)(popMUpPOBaAHUSA KYJIbTYPbI 310POBbSI:

OCO3HaHHWE LIEHHOCTU KU3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKHU
Ha 370pOBBbI 00pa3 >XU3HU, OCO3HAHHUE TIOCIEJACTBUA M HENPHUATUE BPEIHBIX IPUBBIUEK
(ynorpebneHusi ankoroiis, HApPKOTHUKOB, KYpEHHs), HEOOXOJUMOCTU COOIIOACHUS TMPaBUI
0€30MMacHOCTH P OOPAICHIH ¢ XHMHYSCKUMH BEIICCTBAMH B OBITY M PEAIbHOM JKU3HH,

5)TpynoBOro BOCHUTAHUA:

HMHTEpPEC K MPAKTUYECKOMY M3Y4YeHHUIO npodeccuil U TpyAa pa3IuyHOTO poja, YBaXKEHHUE K
TPYIy U pe3yiabTaTaM TPYIAOBOH JI€ATEIbHOCTH, B TOM YKCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HaHUM 10 XUMHH, OCOSHAHHBIN BHIOOp MHAMBUAYATHHON TPACKTOPUU MPOJOHKEHHUS 00pa3oBaHus
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, YCIEeNHON MPOPECCHOHATIBHON JIEATEILHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTB aJaTUPOBAThCS B MPo(ecCHoHANBHOI cpejie;

6)3K0J10rM4eCKOro BOCIUTAHUSA:

HKOJIOTHUECKU I1e7IecO00pa3Hoe OTHOIIGHHE K MPUPOJEe KaK MCTOYHUKY >KM3HM Ha 3emIe,
OCHOBE €€ CyIIeCTBOBAHMS, MOHMMAHHUE IIEHHOCTH 3J0pPOBOTO M 0Oe30macHOro olpas3a >KH3HU,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3[I0POBBIO, OCO3ZHAHUE
IIEHHOCTH COOJIIOJICHUsI MPaBHJI O€30MaCHOTO TMOBEACHUS MPH padOTe C BEIIECTBAMU, & TAKKE B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TOJIydaeMble MPU W3YYCHUU XUMUH, JJI PEHICHUs 3aj1ad,
CBA3AHHBIX C OKpYXalIlled MPUPOJHON Cpeaoil, [Jisi TMOBBILIEHUS YPOBHS 3SKOJOTHYECKOU
KYJIbTYpbI, OCO3HAaHUS TJIOOATHHOTO XapaKTepa JKOJIOTHYECKUX MpoOJeM M TMyTell HUX pelIeHUs
MIOCPEICTBOM METOAOB XHWMHH, HKOJIOTUYECKOTO MBIIIJIEHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B
IT03HABATEJIBHOW, KOMMYHUKAaTUBHON M COLMAJIBHOMN IIPAKTUKE.

METAIIPEJIMETHBIE PE3YJIBTATHI

B cocraBe MeTampeaMETHBIX pE3yIbTAaTOB BBIACIAIOT 3HAUYUMBIE A (HOPMUPOBAHHS
MHUPOBO33pEHHUs OOIIEHAayYHble MOHATHUS (3aKOH, TEOpHs, NPUHLUII, THMNOTe3a, (PakT, cUCTeMa,
MPOLIECC, AKCIEPUMEHT U JAPYroe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeAMeTax M MO3BOJISIOT HA OCHOBE 3HAHWHM W3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTaBICHUE O
[[EJIOCTHOW HAy4YHOW KapTHHE MHpa, U YHHBEpcajbHble Yy4deOHbIe ACWCTBHs (TIO3HABATEIbHBIE,
KOMMYHHMKATHUBHBIE, PETYIATUBHbBIE), KOTOpble 00ecleynBalOT (OPMUPOBAHHME TOTOBHOCTU K
CaMOCTOSITETFHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOU JesITENLHOCTH.

Ilo3HaBaTebHBIE YHHBEPCAJIbHBIC Y4eOHbIe 1eHCTBHS

ba3oBble JJornueckue AeMcTBUA:



YMEHUS UCIIOIB30BATh MPUEMBI JIOTUYECKOTO MBIIUICHHS IIPY OCBOCHHUH 3HAHUI: pACKpPHIBATh
CMBIC XUMHUYECKHX MOHATUHN (BBIACNATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIMBATh B3aUMOCBSI3b
C IPYTUMU TOHSTHUSIMH), UCTIOJIH30BaTh MOHATHUS Ui OOBSICHEHUS OTACIBHBIX ()aKTOB U SIBICHHIA,
BBIOMpATh OCHOBAaHUS W KPUTEPUU JUIsl KiIacCU(PUKAIMM XUMUYECKUX BEIIECTB U XUMHYECKHUX
peaKIvii, yCTaHABIMBATh MPUUYNHHO-CIEACTBEHHBIC CBA3H MEXIY OOBEKTaMHU H3Y4EHUS, CTPOHUTH
JIOTUYECKHE pacCyKIAeHHUs (UHIyKTHBHBIC, AEIyKTHBHbIC, IO aHAJOTHH), JelaTh BBIBOJABI U
3aKJIIOYECHUS;

yMEHHE NPUMEHATH B Ipollecce MO3HAHUSA MOHATUS (IIPEIMETHbIE U MeTalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HCIIOIb3YeMble B XHMHH, NPEOOpPa3OBBIBATH IHUPOKO
MpUMEHsIeMble B XMMHHU MOJEIbHBIC IMPEACTABICHUS — XUMHUYECKHH 3HAK (CHMMBOJ 3JEMEHTA),
XuMu4eckas (GopMyga W ypaBHEHHE XUMHUYECKOW peakIud — TpU pelieHUuH ydeOHo-
[TI03HABATEJIbHBIX 33a4, C YYETOM ITUX MOJEJbHBIX MPEICTABICHUN BBISBISATh U XapaKTepU30BaTh
CYLIECTBEHHbIE IPU3HAKU M3Yy4aeMbIX OOBEKTOB — XMMUYECKHUX BELIECTB U XMMHUYECKUX PEaKIMM,
BBISIBJISITH OOIINE 3aKOHOMEPHOCTH, IPUYMHHO-CIICCTBEHHbBIE CBSI3U U MTPOTUBOPEUUS B U3Y4aEMbIX
IIpoleccax U sABJICHUSIX.

Ba3oBble uccienoBarejabcKkue ecTBUA .

YMEHUE UCIIOIb30BATh IIOCTABJICHHBIE BOIPOCHI B KAYECTBE NHCTPYMEHTA ITO3HAHUSA, a TAKKE
B KayecTBE OCHOBHI JUIsl (pOPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

MpUOOpEeTEeHHEe OMbITa MO IJIAHUPOBAHHUIO, OPraHU3AlMM U TPOBEICHUI0 YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOAOM IIPOIECCA, CaMOCTOSTENIbHO MPOTHO3UPOBAThH €r0
pe3ynbrat, (QopMynupoBaTh OOOOIIEHHS ¥ BBIBOABI MO peE3ydbTaTaM MPOBEAEHHOTO OIbITA,
MCCIIEIOBAaHMSI, COCTABIISATH OTYET O IPOJICTAHHON padoTe.

Pa6Gora ¢ undgopmanmeii:

YMEHHE BBIOMpATh, aHAJTU3UPOBATh U UHTEPIIPETUPOBATh WH(POPMALIUIO PA3TUYHBIX BHIIOB U
dbopM mpencTaBiIeHUs, MOITYYaeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJSpHAs JUTepaTypa
XUMHUYECKOTO COJEp KaHMsI, CIIPaBOYHbIE OCOOMs, pecypcbl HTepHeTa), KpUTHUECKHU OLIEHHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPHUMEHATh Pa3IMYHbIE METO/ABI U 3alpoChl MPU MOUCKE M 0TOOpe WHPOpMAUU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOJUMBIX JUIsl BHITIOJHEHHs Y4e€OHBIX U MO3HABATEIbHBIX 3a/1a4
OTIPEeNIeIEHHOTO THMA, NpUOOpeTeHHe OmbITa B 00JaCTH WCIONB30BaHUS HH()OPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIAJE€HUE KYJIbTYpOM AKTUBHOI'O HCIIOJIB30BAHMS PA3IUUYHBIX
MIOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHUMalbHYIO (OpMYy MpeAcTaBlICHUs
uH(pOpMallUM W WLTIOCTPUPOBATh peElIaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JAHarpaMMaMu,
apyrumu popmaMu rpauKu U UX KOMOMHAIUSMUY;

YMEHHE WHCIOJb30BaTh W aHAJIM3UPOBATh B Ipolecce Y4eOHOH M HCCIIeI0BATENbCKON
NEeSTeIbHOCTH HH(POPMAIIHIO O BIUSHUY MPOMBIIIEHHOCTH, CEJIbCKOT0 X035ICTBAa M TPAHCIIOPTa Ha
COCTOSIHUE OKPYKAIOLIEH IIPUPOIHON CPEMBI.

KoMmmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHUS 337aBaTh BONPOCHI (B X0/l [uayiora 1 (WiIn) AUCKYCCHH) 1O CYIIECTBY 00CYXIaeMOi
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS MPEATIOKEHHOM 3a/1a4u;

YMEHUS MPEICTABIATh MOJIYYEHHBIE PE3YJIBTATHI I03HABATEIbHOU AEATENBHOCTH B YCTHBIX U
IIACBMEHHBIX  TEKCTax; JeJIaTh IPE3CHTALMIO  PE3yJbTAaTOB  BBIIOJHEHUS  XHMHYECKOIO
JKCIepuMeHTa (Ja00opaTOPHOTO OMbITa, J1TAOOpaTOpHOW paboTHl IO HUCCIEIOBAaHHIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

yMEHHUSI y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IO3HABAaTEIbHOW M
HCCIIEIOBATENbCKOM JeSITeIbHOCTH MPHU PEIIEHUH BO3HUKAIOIINX MPOOIeM Ha OCHOBE y4€Ta 00ILIuX
MHTEPECOB M COIJIACOBAaHUS NO3MLUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOPJIMHAILMS COBMECTHBIX JIEUCTBUH, ONPEACICHUE KPUTEPUEB 110 OLIEHKE Ka4eCTBA BHIIIOJIHEHHON
paloThI U ApyTHE).

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

YMEHUE CaMOCTOSTEIBbHO ONPENEIATh LEIHU ACSITEIBHOCTH, IUIAHUPOBATh, OCYILIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO JESATEIBHOCTh, BHIOMpATh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI PelIeHNs] YUeOHbIX U TO3HABATENIBHBIX 33/1a4, CAMOCTOSITEIBLHO COCTABIISATh
WA KOPPEKTUPOBATh MPEMJIOKEHHBIM JITOPUTM JEUCTBUUA MPHU BBITOJIHEHUN 33JaHUA C y4ETOM
MOJIyYeHUs] HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX, OLEHHBATh



COOTBCTCTBHUC MMOJTYYCHHOI'O pC3yJibTaTa 3asIBIICHHOM e, yMCHUC UCIIOJIb30BATh U AHAJIM3UPOBATH
KOHTCKCTEI, IIpE€ajIara€MbI€ B YCJIIOBUU 3aHaHHﬁ.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMETHBIX PpPE3yNbTaTOB IO OCBOCHHIO O0S3aTEIBHOTO  COACPIKAHMS,
YCTaHOBJIEHHOTO JaHHOW (¢enepanbHO pabouell  MHpOrpaMMoid, BBIIEISIOT: OCBOCHHBIC
00yJaromuMuUCs HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIA, CTICIIU(PUIECKHUE IS IPEIMETHON
obnactu «XUMHS», BUIBl JIEATEIBHOCTH MO IOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEpIIpeTaluu,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIlHIX.

K koHny oOydyenuss B 8 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI

OTpakaTh C(HOPMUPOBAHHOCTH Y OO YUAOIIUXCSI YMEHHIA:

— pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKHUIl
AJIEMEHT, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOHAS U HEOJHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJIsIpHAs Macca, KOJUYECTBO BELIECTBA,
MOJIb, MOJIIpHasT Macca, MaccoBasl [OJi1 XUMHYECKOrO OJJIEMEHTAa B COCIUHEHUH,
MOJIIPHBINA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJb, JIEKTPOOTPHUIIATEIIEHOCTD, CTEIICHb
OKHUCJICHUS, XUMHUYECKas peakuus, Kiaccu(uKalus peakiuil: peakiuuud COeAUHEHUS,
peaKuu pa3joKEHUs, PEaKINK 3aMEeIICHHSI, peaKIIMi OOMEHa, 9K30- U YHIOTCPMUICCKUE
peaxiuu, TEIoBo 3PheKT peakuuu, Sapo aToMa, SJICKTPOHHBIA CIIOM aToMa, aTOMHas
opOUTaNh, pPamUyC aroMa, XMMHYECKas CBs3b, MOJISIPHAS W HEMOJSPHAs KOBAJICHTHAs
CBSI3b, MOHHAs CBSI3b, HWOH, KAaTHOH, AaHHMOH, PAacTBOpP, MaccoBas JOJisI BeIllecTBa
(TpoleHTHAsE KOHIICHTPAIIUsI) B PaCTBOPE;

— WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX IOHATUH M MPUMEHSTh OSTH
MIOHSTHSI IPU ONMCAHUU BEIIECTB U UX MPEBPAICHHIA;

—  WCTOJBb30BaTh XHMHUYECKYIO CUMBOJIUKY JUISI COCTaBJICHHS (POPMYJT BEIECTB U yPaBHCHUN
XUMHYECKHUX PEaKIIHii;

— ONpenemsiTh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OWHApPHBIX COCIWHEHUSX, CTEICHb
OKHCJICHUSI JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, TPUHAJJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJacCy COeIMHEHUH 1o ¢dopMylnaM, BHA XHUMHUYECKOH CBS3U
(KoBasieHTHAsl ¥ MOHHAsS) B HEOPTaHUYECKUX COCTMHECHHUSIX;

— packpeiBath cMmbici [lepuogmueckoro 3akona J[. WM. MenneneeBa: neMOHCTpPHpPOBATh
MMOHMMAaHUE TEPUOANYECKON 3aBUCHUMOCTH CBOWMCTB XHMMHYECKUX 3JIEMEHTOB OT HUX
nonoxxenus B [lepuonuueckod cucTeme, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HUsI, 3aKOHa ABOTaJIpo;

— ONHUCHIBATH M XapakTepuszoBaTh Tabmuunyto ¢opmy Ilepuoamdeckoit  cucTeMbl
XUMUYECKUX OJJIEMEHTOB: pa3jiMuaTh IOHATUS «TJIaBHas moArpynma (A-rpymma)» u
«moboynast monarpynma (b-rpynma)», Mample U  OoNbIIME TEPUOABI, COOTHOCHUTH
o003HaueHus, KOTOpble HMeroTcs B Tabnuie «llepuoguyeckas cucTeMa XHUMHYECKUX
snemenToB JI. . MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB M 3apsj sjapa, oOIIee YHUCIO0 JJIEKTPOHOB U
pacmpesieNieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

— KJIaccU(PUIIUPOBATh XWMUYECKHE DJIEMEHTBhI, HEOPTaHMUECKHE BEIIECTBA, XUMHUYECKHUE
peaknuu (MO YHCIYy U COCTaBy YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIMJIOBOMY
sbdexry);

— XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3ITHUUYHBIX
KJIaCCOB,  TIOATBEpXKJasi  OMHCAaHWE  MPUMEpPaMH  MOJICKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

— TIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KAa4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPANIEHUN B PA3TUYHBIX YCIOBUSAX;

— BBIYUCIISTH OTHOCUTEJIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEHIECTB, MAacCOBYIO
JIOJIF0 XUMHYECKOTO 3JIEMEHTa Mo (opMyJie COCIMHEHHS, MAacCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN peaKInuu;

— TIPUMEHATH OCHOBHBIC OIEpAIlMU MBICIUTEIBLHON MAESITEIbHOCTH — aHAJIW3 W CHHTE3,
CpaBHEHHE, 0000IIeHNne, CUCTEeMATH3AIMI0, KIACCH(UKAINIO, BBISIBICHUE NPUUYUHHO-
CJIE/ICTBEHHBIX CBSI3e — JUIsI M3YYEHMs] CBOMCTB BEIIECTB M XHMHYECKUX pEaKIui,
€CTECTBEHHO-HAyYHbIE METOJbl TO3HAHUS — HaOII0JeHNEe, U3MEpPEHUE, MOJACIUPOBAHNUE,



9KCIIEPUMEHT (peajbHbIl U MBICIICHHBIN);

clieoBaTh  IpaBWJIaM  MOJIb30BAaHUA  XMMHMYECKOM TMOCYyJod W J1abopaTOpHBIM
o0opynoBaHueM, a TaKKe MpaBWiIaM OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKLIHSAMHU IO BBIIOJIHEHUIO JAOOPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYECHUIO U
coOupaHui0 ra3o00pa3HbBIX BelIeCTB (BOIOPOAA U KUCIOPOJA), MPHUTOTOBICHUIO
pacTBOpPOB C ONPEACIEHHON MACCOBOM J0JIEM PaCTBOPEHHOIO BEILIECTBA, INIAHUPOBATh U
MIPOBOAUTh XMMHYECKHE SKCIIEPUMEHTHI IO PACMO3HABAHHIO PACTBOPOB IIENOouYeH U
KHCJIOT C TOMOIIBIO UHANKATOPOB (JIAKMYC, (heHOIPTAICHH, METUIIOPAHK U APYTHE).

K xoHmy oOydeHuss B 9 KkJjiacce NpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHEI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATUNA: XUMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIECHTHOCTD,
3JEKTPOOTPHUIIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAas pEaKIIUsl, XMMUYECKasi CBS3b,
TEIUIOBOM 2(P¢eKT peakuuu, MOJlb, MOJSPHBII O00BEM, pPACTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOIUTHYECKAs JUCCOIMAIMS, pEaKIud HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBeCHE, OOpaTUMble U HEOOpaTUMbIE pEaKIIHH,
OKHCJIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKIIUU, OKUCIUTENIb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTaHOBJICHHE, aJUIOTpOmnusi, aM(pOTepHOCTh, XHUMHYECKas CBI3b (KOBaJCHTHasd,
WOHHAs, METAJUTMYECKasi), KpPUCTAJUIMYECKas peHI€Tka, KOPpO3us METAJUIOB, CILIABBI,
CKOPOCTh XMMUUYECKOW peakluu, MpeaesibHo gomyctuMas konneHnTpauus [1JIK BemecTsa;
WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX IOHATHA W TPUMEHSATH ITH
MOHATHUSA [IPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;

HCIOJIb30BaTh XUMHYECKYIO0 CHMBOJIMKY JUUISI COCTaBIICHUS (DOPMYIT BEIIECTB U YPABHCHHIA
XMMHYECKUX PEAKIIUI;

ONpEIENATh BaJCHTHOCTh U CTEIEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB B COCAMHEHUSX
Pa3IMYHOTO COCTaBa, MMPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COCAMHEHUMN
mo QopmynaMm, BHJ XWMHYECKOW CBs3M (KOBaJCHTHAs, WOHHAS, METAJUIUYECKas) B
HEOPraHMYECKUX COCTMHEHUSX, 3aps]l MOHA M0 XUMUYECKOU (popmyrie, XxapakTep Cpelbl B
BOJHBIX pAacTBOpax HEOPraHUYECKUX COCAMHEHUH, THUIN KPUCTAIUIMYECKON pPEImETKH
KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMbich [lepuonnueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBAThH €TI0
NMOHMMAaHWE: ONMHUCHIBATH M XapakTepuszoBaTh Tabnuunyio Gopmy Ilepuogmueckoit
CUCTEMbI XUMHUYECKUX DJIEMEHTOB: pa3jiNyaTh MOHITHS «TJIaBHAs MOArpymnna (A-rpymnmna)»
u «mobouynas mnoxarpynmna (b-rpymnma)», Mameie W OONBIIME TEPHOIBI, COOTHOCHUTH
0003HAaYEeHHsI, KOTOpble HMEIOTCS B MEPUOJUYECKONW Tabnuile, C YHCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsj sjapa,
olIiee 4uCciI0 DMEKTPOHOB M paclipelelieHHe UX MO DJIEKTPOHHBIM CIOSIM), OOBSCHATH
o01re 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COCIMHEHUH B TIpejeiax
MaJIbIX MEPUOJIOB U TVIABHBIX MOJATPYIII ¢ YUETOM CTPOEHHUS X aTOMOB;
KJIaCCU(PUIIUPOBATh XWMUYECKHE DJIEMEHTBHI, HEOPTaHMUECKHE BEIIECTBA, XUMHUYECKHE
peaknuu (MO YHCIYy W COCTaBy YYAacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
a¢deKTy, Mo N3MEHEHUIO CTETIeHEeN OKUCICHHSI XUMHUYECKHUX DJIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBAThH) 00IINE U CTIEIU(PUISCKNE XUMUUYECKHE CBOMCTBA MPOCTHIX
M CJIOXKHBIX BEHIECTB, MOATBEPKAasi OMUCAHWE MPUMEPAMH MOJICKYJISPHBIX W HMOHHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUA;

COCTaBJIATh YPAaBHEHUS SJIECKTPOJUTHYECKONW TUCCOLMALMU KHUCIIOT, HIEJIOYEd U COJIEH,
TOJTHBIC M COKpAIIEHHBIE YpaBHEHUS PEAKIMA MOHHOTO OOMEHa, ypaBHEHUS pPEaKIui,
MOATBEPKIAIOIINX CYIIECTBOBAHNE T'€HETUUECKON CBS3M MEXKY BEUIECTBAMU PA3IUUYHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH MOCPEICTBOM
COCTAaBJICHHS DJICKTPOHHOTO OaJlaHCa dTUX PEAKITUH;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B PAa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCCOBYIO
JIOJIF0 XUMHYECKOTO 3JIEMEHTa 1Mo (opMyJie COCIMHEHHS, MAacCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN peaKInuu;



coONroIaTh ~ MpaBWJIa  TIOJIb30BAHUS  XMMHUYECKOW TIOCYlIOH W J1abopaTopHBIM
00OpynOoBaHUEM, a Tak)Ke NpaBWia OOpalieHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIMSIMH T10 BBITOJHEHHIO JTAOOPATOPHBIX XMMHUYECKUAX OIBITOB IO TOJYYCHHIO U
cOOMpaHUIo ra3000pa3HBIX BEIIECTB (aMMHAKa U YTIICKHCIOTO rasa);

HPOBOJUTH PEAKIMH, MOJTBEPXKIAIONINE KAUYCCTBEHHBIH COCTAB DPA3JIMYHBIX BEIICCTB!
pacro3HaBaTh OMNBITHBIM NyTEM XJOpuA-, OpomHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHJIMKAT-, CyJIb(aT-, THIPOKCUI-HOHBI, KATHOHBI AMMOHUS M MOHBI H3YYCHHBIX METAJLIOB,
NPUCYTCTBYIOLIHME B BOJAHBIX PACTBOPAX HEOPTaHMYECCKUX BEIICCTB;

HNPUMEHSITh OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JESITEIPHOCTH — AQHAIU3 U CHHTE3,
cpaBHeHHUE, 0000IICHNE, CHCTEMATU3ALNIO, BBISIBIICHUE IPUYUHHO-CIICICTBEHHBIX CBSI3eH
— JUIS W3Y4YCHHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIUH, ©CTECTBCHHO-HAYYHBIC
METO/IbI TO3HAHUS — HAOIIOICHUE, U3MEPEHHE, MOJICTIMPOBAHIE, SKCIICPUMEHT (peabHbIN

Y MBICJICHHBIN).

TEMATHYECKOE INIAHUPOBAHHUE

8 KUIIACC
Ne HaumenoBanue KoauuecTBO 4acoB DJIeKTPOHHbIE
n/n pa3aesioB H TeEM Bcer | KonTpoas | IIpakTtuueck (uu¢posbie)
NPorpamMmbl 0 HbIE ue padoThbl o0pa3oBaTtejibHbIE
padoThI pecypcbl
Paznen 1.1lepBoHayajibHble XUMHYECKUE TIOHATHUS
1.1 | XumMugs  —  BakHad 6 2 Bbubnuoreka I[TOK
00JIaCTh €CTECTBO3ZHAHUS https://m.edsoo0.ru/7f41837c
u MPAKTHYECKOMN
JIeSITeNIbHOCTH YeJIoBeKa
1.2 | BemecrtBa u 25 1 Bbubnuoreka I[JOK
XUMHUUYECKHE PEAKIIUU https://m.edsoo.ru/7f41837c
Wroro mo pazneny 31

Paznen 2.Baknelime nmpeacTaBUuTe M HEOPraHM4eCKHUX BeleCTB

2.1 | Bo3nyx. Kucnopog. 8 bubanorexa [JOK
[TousTtue 00 oxkcumax https://m.edsoo.ru/7f41837¢

2.2 | Bomopon. [Ilonstue o 10 1 bub6mmoreka IJOK
KHCJIOTaX U COJAX https://m.edsoo.ru/7f41837¢

2.3 | Bona. PactBops!. 9 1 1 bubmmorexa IJOK
[ToHnsTHE 00 OCHOBAHUSIX https://m.edsoo.ru/7f41837¢

2.4 | OcHOBHEBIE KJ1aCChI 15 1 1 Bubnuoreka ITOK
HEOPraHMYECKUX https://m.edsoo.ru/7f41837c
COeTMHEHNN

Wroro no pazpeny 42

Pazpnen 3.11epuoanyeckuii 3akoH u [lepuognveckasi cucreMa xumuueckux djaementon /1. U.
MenpeneeBa. CTpoenne aToMOB. XUMH4yecKas cBsA3b. OKUCIANTEIbHO-BOCCTAHOBUTE/IbHbIE

peakuumn
3.1 | Ilepuoamueckuii 3aKOH U 8 bubmmorexa [JOK
HepI/IOI[I/ILIeCKaSI CUCTEMA https://m.edsoo.ru/7f41837c
XUMHYECKHUX DSJIEMEHTOB
JI. W. MeHgeneesa.
CtpoeHue aTtoma
3.2 | Xumuueckas CBS3b. 16 2 bubimoreka [TOK
OKHUCITUTEBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE
peakuu
Hroro no pasneny 24 bubnmnorexa [JOK
https://m.edsoo0.ru/7f41837c
PesepBHOE Bpemst 5 bubmoteka LJOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 5 5
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| YACOB I10 ITPOTPAMME

9 KVIACC
Ne HaumenoBanmue KosnuecTBo yacoB DJIeKTPOHHbIE
n/n pa3iesioB U TeM Bcero [KonTposbn [IpakTudecku (undposbie)
NMPOrpaMmblI bie padoThl € padoThl o0pa3oBaTejibHbIE
pecypchbl
Pasjen 1.BenecTBO U XUMHYECKHE PeaKIIUU
1.1 | IloBTOpEeHue u 5 1 bu6nuoreka [IOK
yIayOeHue 3HAHUM https://m.edsoo.ru/7f41a636
OCHOBHBIX pas3zeson
Kypca 8 kiacca
1.2 | OcHOBHBIE 4 bubmuoreka IJOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEaKIIHii
1.3 | DnekTponuTHyeckas 8 1 1 Bub6mmorexa [IOK
IACCOLAALSL. https://m.edsoo.ru/7f41a636
XHWMHMYECKUE pEeaKkluu B
pacTBopax
Hroro no pazneny 17
Pasjen 2.HemeTtanibl U UX cOeIMHEHUS
2.1 | O6miasi XapakTepHUCTHKA 4 1 bubmmoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edso0.ru/7f41a636
VIIA-rpynnsl. 'anorenst
2.2 | OOmast xapakTepUCTHKA 6 Bu6mumoreka IJOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u eé
COCJTMHEHUS
2.3 | OOmast xapakTepUCTHKA 7 1 bu6mmoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/7f41a636
VA-rpynmsl. A3or,
dbocdop u ux
COCTUHCHUS
2.4 | O0mast xapakTepUCTHKa 8 1 2 bubnnorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edso0.ru/7f41a636
IVA-rpynmnel. Yriaepon u
KPEMHHUI u ux
COEJTMHEHUS
HWroro no pazneny 25
Paznen 3.MeTasi1bl 1 X COeTUHEHH A
3.1 | O0mue CBOMCTBA 4 bubmuorexa [JOK
METaJIJIOB https://m.edsoo.ru/7f41a636
3.2 | Baxwnelimme MeTalllbl H 16 1 2 bubimoreka [JOK
HX COCIUHCHUS https://m.edso0.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumusi u oKpy:Kkaonias cpeaa
4.1 | BemmectBa M Marepuabl 3 bu6mnorexa [JOK
B KA3HU YeIOBEKA https://m.edso0.ru/7f41a636
Hroro no paszneny 3
PesepBHOe Bpems 3 bubmmorexa [JOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka KoanuecTBo 4acoB DJIeKTPOHHbIE
n/n Bcer | Konrpo | IlpakTuu nupposbIe
0 JIbHbIE ecKme o0pa3oBaTe/ibHbIE
padoTsl | padoThI pecypchl
1 [Ipeamer  xumuu.  Poub 1 bubnuoreka [JOK
XUMHH B JKH3HHM 4YeJOBEKa. https://m.edsoo.ru/ff0d210c
Tena u BemectBa
2 [Tonstre 0 MeToaax 1 bubimoreka I[TOK
[MO3HAHUSA B XUMUUA https://m.edsoo.ru/ff0d227e
3 [TpakTudeckass pabora Ne 1 1 bubmmnoreka [JOK
«HpaBI/U[a pa60TH B https://m.edsoo.ru/ff0d23dc
nabopaTopu U TPUEMBI
oOparreHus ¢ 1abopaTopHBIM
000pyTI0BaHHUEM
4 Yucrele BemiecTsa M CMECH. 1 bubnuoreka ITOK
CriocoObI pasjiesieHusi CMecei https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckas pabora Ne 2 1 bubmmoreka [JOK
«Paszmenenne cMecedl  (Ha https://m.edsoo.ru/ff0d28c8
npumepe OYHCTKH
MTOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmoteka [JOK
https://m.edsoo.ru/ff0d2a6c
7 ATOMBI U MOJIEKYJIBI 1 bubmumoteka [JOK
https://m.edsoo.ru/ff0d2a6¢
8 XUMHYECKHE DJIEMEHTEI. 1 Bbubnuoreka [JOK
3HaKu (cumMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX AJICMEHTOB
9 [TpocTsie " CJIOKHBIE 1 Bu6muoreka [JOK
BellleCTBA https://m.edsoo.ru/ff0d2a6¢
10 ATOMHO-MOJIEKYJIIPHOE 1 bubnmnoreka [JOK
y4eHHe https://m.edsoo.ru/ff0d2d50
11 3aKOoH IIOCTOSIHCTBA COCTaBa 1 bubimoreka [TOK
BEIIECTB. XuMugeckas https://m.edsoo.ru/ff0d2eae
dbopmyna. BanentHOCTB
aTOMOB XUMHYCCKUX
AJIEMEHTOB
12 BanenTHOCTE aTOMOB 1 Bbubmmoreka ITOK
https://m.edsoo.ru/ff0d2eae
13 BanentHoCTh aTOMOB 1 bubimoreka [TOK
https://m.edsoo.ru/ff0d2eae
14 OTtHOCHTEILHAS aToMHas 1 Bubanoreka IIOK
Macca. https://m.edsoo.ru/ff0d323c
15 OTtHOCHTEILHAS 1 bubmmoreka ITOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
16 MaccoBas JIOJISI 1 bubmoreka [JOK
XAMHWYECKOTO JJIEMEHTa B https://m.edsoo.ru/ff0d350c
COCTMHCHUU
17 KomuuectBo BEIIECTBA. 1 bubimoreka [TOK
Mous. MossipHast Macca https://m.edsoo.ru/ff0d5230
18 Uucno Asoraapo. Pemenue 1 bubimoreka [TOK
3amau https://m.edsoo.ru/ff0d5230
19 ®dusnveckue W XHMHUYECKHE 1 bubmmoreka ITOK
SIBJICHUS. Xumuueckas https://m.edsoo.ru/ff0d37fa
peaxIus
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20 [Tpu3naku u YCIIOBHSA bu6mmorexa [IOK
IPOTEKAHUS XAMHYECKHX https://m.edsoo.ru/ff0d3al16
peakuui

21 3aKOH COXpPAaHEHHS MacChl bu6nmnorexa [JOK
BEIECTB. XUMHYECKHE https://m.edsoo.ru/ff0d3b88
ypaBHECHUS

22 XUMHYECKUE YPAaBHCHHS bubnuoreka [JOK

https://m.edsoo.ru/ff0d3b88

23 XUMHYECKUE YpaBHEHUS bu6mnorexa [JOK

https://m.edsoo.ru/ff0d3b88

24 Knaccudukanust XumMuaeckux bubnuoreka [JOK
peaxuii (coenuHenws, https://m.edsoo.ru/ff0d3f34
pa3oKeHHUS, 3aMeIICHHUS,
oOmeHa)

25 Borancienus KOJINYECTBA, bubauroreka [JOK
MACCEI BellecTBa 1o https://m.edsoo.ru/ff0d5708
ypaBHEHUSAM XUMHUYECKUX
peakuui

26 Pemmenne 3a1a4 o bubnuoreka [JOK
YPAaBHEHHIO https://m.edsoo.ru/ff0d5708

27 Pemmenne 3a1a4 o Bbubnuoreka [JOK
YPaBHEHHIO https://m.edsoo.ru/ff0d5708

28 Peakiuuu coenuaeHus Bbubnuoreka [JOK

https://m.edsoo.ru/ff0d3f34

29 Peakuuu paznoxenus Bu6mmoreka IJOK

https://m.edsoo.ru/ff0d3f34

30 Peakiuu 3amernenus bubnuoreka [TOK

https://m.edsoo.ru/ff0d3f34

31 Peaknnu ooMeHa bubimoreka [IOK

https://m.edsoo.ru/ff0d3f34

32 O060061IEHNE 1o THIIAM
XAMHYECKUX PEaKUi

33 M. B. JlomoHnocoB — bubimoreka [JOK
YUEHBIA-IHITUKIIONIETUCT. https://m.edsoo.ru/ff0d40c4
O060061eHue u
CHCTEMaTH3alMs 3HAHUH

34 Konrponsnas paborta Nel mno bubnmnorexa [JOK
TEME «BermmecTBa u https://m.edsoo.ru/ff0d4290
XUMHYECKHE PEaKITUN

35 Boznyx — cmech raszos. bubnmnorexa [JOK
CocraB Bo3zmyxa. Kucnopon https://m.edsoo.ru/ff0d448e
— DJJeMEeHT UW TPOCToe
BemectBo. O30H

36 du3nyeckue U XHUMHYECKHE bubimoreka [TOK
CBOMCTBA KHCIOPOJa https://m.edsoo.ru/ff0d4614
(peakuuu OKHCJICHMS,
ropenue).  [lonstne 00
OKCHJIaX

37 Crioco6b1 TIOJTY9ICHUS bu6mmoreka [IOK
KHCTIOpOJia B HaGopaTopHH u https://m.edsoo.ru/ff0d497a
MIPOMBINIIJICHHOCTH.

[TpumeHeHue kucaopoa

38 TernoBoi b dexT Bbu6mmoreka LIOK
XUMHYECKOH peaxIuy, https://m.edsoo.ru/ff0d4790
MTOHSATHE 0
TEPMOXUMHUYECKOM

YpaBHEHUH, 9K30- u
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SHAOTCPMHUYCCKUX PCAKITUAX

39 TorumBo (HepTh, yroab H Bu6imoreka IJOK
METaH). 3arpssHeHue https://m.edsoo.ru/ff0d4c4a
BO3/1yXa,  CIOCOOBI  €ro
PEIOTBPALIICHHS

40 [Ipaktuyeckas pabora Ne 3 Bu6imoreka IIOK
nmo Tteme «llomydeHune wu https://m.edsoo.ru/ff0d4ae2
cobupanue KHCIIOPO/Ia,

W3YYEHUE €ro CBOMCTBY

41 Bogopon — oanemeHt wu bu6mnorexa [JOK
pOCTOC BELLECTBO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupone

42 dusnyeckue U XUMHUYECKHE bubnuoreka ITOK
CBOICTBA BOJIOPOA. https://m.edsoo.ru/ff0d4dd0
[Tpumenenue Boopoaa

43 ITonsTHE O KHCIIOTaX U COJIIX bu6nmoreka IJOK

https://m.edsoo.ru/ff0d50d2

44 Crnioco0sl MOJTyYeHUS bubnmnorexa [JOK
BOJIOPO/Ia B 1TabOpaTopuu https://m.edsoo.ru/ff0d4ddo

45 [IpakTnueckas pabora Ne 4 bubmmoreka [JOK
no Tteme «llomyuenne wu https://m.edsoo.ru/ff0d4f42
coOupanue BOJIOPO/IA,

V3y4YECHHUE E€r0 CBOMCTB»

46 Mousipabiii 00BEM  Ta3oB. bubmmoreka [JOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e

47 Boruucienus 00BbéMa, Bbubmoreka [JOK
KOJMYECTBA BEIIECTBA Tras3a https://m.edsoo.ru/ff0d55a0
1o ero U3BECTHOMY
KOJIMYECTBY BEIISCTBA HIIU
00BEMY

48 Brrunciaenus o0ObEMOB ra3os bubnuoreka [TOK
10 YPaBHEHHIO DPEAKIUM Ha https://m.edsoo.ru/ff0d5708
OCHOBE 3aKOHa OOBEMHBIX
OTHOUIEHUI Tra30B

49 ®uznyeckue M XUMHUYECKHUE bubmuorexa [JOK
CBOIICTBA BOJIBI https://m.edsoo.ru/ff0d587a

50 CocrtaB ocHoBanui. [lonarue bubmuroreka [JOK
00 MHAMKATOpax https://m.edsoo.ru/ff0d59e2

51 Boma kak  pacTBOpHTEIb. bub6mmorexa [IOK
Hacsimennsie " https://m.edsoo.ru/ff0d5b40
HEHACBHIIIICHHBIE ~ PAaCTBOPHI.

MaccoBas nonsi BeniecTtsa B
pacTBope

52 Pemenue 3agau Ha MaccoByrO bubmmotexa [IJOK
JIOJII0 BEUIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40

53 [TpakTueckass pabora Ne 5 bubmmorexa [JOK
no Tteme «lIpuroroBneHue https://m.edsoo.ru/ff0dSeba
pacTBOPOB C OMNpPEAEIEHHOU
MacCcOBOM Joneun
pPacTBOPEHHOTO BEIIECTBAY

54 O60061meHue 3HAaHUU
«OCHOBHBIE KJIaCChI
BEII[ECTBY

55 Konrponbnas pabora Ne2 mo bubnmnorexa [JOK

teme «Kucnopoa. Bomopon.
Bonxa»

https://m.edsoo.ru/ff0d6342
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56 OKcuabl: COCTaB, Bubmmoreka [JOK
KJ1accupuKanus, https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa

o7 Ilonyyenue M XUMHUYECKHE bubmumoteka [JOK
CBOICTBA KHUCJIOTHBIX, https://m.edsoo.ru/ff0d664e
OCHOBHBIX H aM(OTEPHBIX
OKCHJIOB

58 XuMuueckue CBOMCTBA bubmmnoreka [JOK
OKCHJIOB https://m.edsoo.ru/ff0d664e

59 OcHoOBaHuUS: COCTaB, Bbubmmoreka [JOK
Kiaccudukanus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa

60 [Torydyenne u XUMHUYECKHE bubnuoreka [JOK
CBOMCTBA OCHOBAHUIA https://m.edsoo.ru/ff0d67ca

61 XUMHYECKHE CBOICTBa bubnuoreka ITOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca

62 Kucnorsr: COCTaB, bubmaurorexa [JOK
KJaccupukanus, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

63 [lonyyeHne ©u XUMHUYECKHE Bu6mumoreka IIOK
CBOICTBA KUCIIOT https://m.edsoo.ru/ff0dfee2

64 XuMuueckue CBOMCTBA bubmauoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2

65 Comn (cpennue): bubnmnorexa [JOK
HOMEHKJIATYpa, CIIOCOOBI https://m.edsoo.ru/00ad9474
HOJTyYCHUS, XUMHYCCKHE
CBOICTBA

66 XuMHYECKHE CBOMCTBA COJIEH Bbubnuoreka [TOK

https://m.edsoo.ru/00ad9474

67 [Tpaktuyeckas pabdora Ne 6. Bu6mumoreka IJOK
Pemmenne https://m.edsoo.ru/00ad9b7c
OKCIIEPUMCHTAIBHBIX  3a/1a4
mo teme «OCHOBHBIE KJIacChI
HEOPTaHUYECKUX
COEJIMHEHU I

68 I'eHeTnyeckast CBA3b MEXIY Bubmnuoreka LJOK
KJaccaMd  HEOPraHUYECKHX https://m.edsoo.ru/00ad9a50
COeTMHEHNN

69 ['eHeTnueckas CBS3b MEXKIY bub6mmorexa [IOK
KJaccaMd — HEOPraHMYECKUX https://m.edsoo.ru/00ad9a50
COEJIMHEHUH

70 O0o0061mIeHNE u bubauoreka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00ad9ch?2

71 KonTponbhast padorta Ne3 no bubmmorexa [JOK
Tteme "OCHOBHBIE KJIACCBHI https://m.edsoo.ru/00ad9ela
HEOPTaHHYECKUX
coeuHeHu"

72 [TepBbie MOTIBITKH bubnuoreka [JOK
KIacCH(PUKAIUM XMMHUYECKHX https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB. Ilonstne o
rpynmnax CXOJHBIX JIEMEHTOB

73 [lepuonuueckuii  3akoH U bubmmoreka [JOK
[Meproguueckas cucreMa https://m.edsoo.ru/00ada52c
XUMHUYECKHX djeMeHTOB [l
N. MenneneeBa

74 ITepuonpl, IpyIIBL, bubnmnorexa [JOK
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IIOATPYIIIBI https://m.edsoo.ru/00ada52c
75 Crpoenue aromoB. CocraB bubmmoreka [[OK
ATOMHBIX sizep. M30TombI https://m.edsoo.ru/00ada342
76 CrpoeHne aToOMOB Bu6mmoreka IIOK
https://m.edsoo.ru/00ada342
77 CtpoeHnue AIEKTPOHHBIX bubnunorexa [JOK
000JI0YEK AaTOMORB 3JIEMEHTOB https://m.edsoo.ru/00ada6bc
Ilepuoanueckoit cucremsl [l.
N. MenaeneeBa
78 CtpoeHnue AIEKTPOHHBIX bubnunorexa [JOK
000JI0UEK aToMa https://m.edsoo.ru/00ada6bc
79 XapaKkTepucTuka bubnuoreka [JOK
XUMHYECKOr0 DJJIEMEHTa 110 https://m.edsoo.ru/00ada824
ero TTOJIOKEHUTO B
Ilepnonnueckonn cucreme /I.
H. Meunnenecena
80 XapakTepucTuKa Bu6imoreka IIOK
XUMHUYECKOTO JJIEMEHTA IO https://m.edsoo.ru/00ada824
ero ITOJIOXKEHUIO B
[lepuoauueckoit cucreme [l.
N. MenneneeBa
81 3nauenue Ilepuogmyeckoro bubnuoreka [JOK
3aKOHA JUIsS Pa3BUTHS HAYKH https://m.edsoo.ru/00ada96e
u MPAKTUKH. J1. n.
MeHnneneeB —  y4€HBIH,
Mearor ¥ rpaxk TaHuH
82 DIEKTPOOTPUIIATETHHOCTD Bu6mmoreka IJOK
aTOMOB XAMUYECKHIX https://m.edsoo.ru/00adaab8
3JIEMEHTOB
83 HonHasg xuMHu4JecKkas CBsA3b Bbubnuoreka [TOK
https://m.edsoo.ru/00adac34
84 Honnas xuMudecKkas CBI3b bubmoteka [IOK
https://m.edsoo.ru/00adac34
85 KoBanenTHas HoJsipHast bub6mmorexa [JOK
XHUMUYECKas CBI3b https://m.edsoo.ru/00adaab8
86 KoBanenTtHas HOJSpHAs Bubmnuoreka LJOK
XUMHUUYECKas CBSI3b https://m.edsoo.ru/OOadaabS
87 KoBanentnas  HemossipHast bubmmorexa [JOK
XUMUUECKas CBSI3b https://m.edsoo.ru/00adaab8
88 KoBanenTHas  HemomspHas bu6moreka [IOK
XUMUUECKas CBSI3b https://m.edsoo.ru/00adaab8
89 CTteneHb OKUCICHUS bubauoreka [JOK
https://m.edsoo.ru/00adae28
90 CreneHb OKUCTIECHUS bubmuroreka [JOK
https://m.edsoo.ru/00adae28
91 OKHCITUTEITBHO- bubmauroreka [JOK
BOCCTAHOBHUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adb076
92 OKHUCIHTEH " bubmoreka [JOK
BOCCTAHOBUTEIH https://m.edsoo0.ru/00adb076
93 OKHUCIHTEH " bubmoreka [JOK
BOCCTAHOBUTEIIN https://m.edsoo0.ru/00adb076
94 O0001IEHe  3HAHUM 10
OKHCITUTEIBHO-
BOCCTaHOBUTEIbHBIM
peaxIusaM
95 00001menue u bubmmnorexa [JOK

https://m.edsoo.ru/00ad9ch?2
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cucTeMaTu3alus 3HaHUWA 110
teme  «CtpoeHwe  aroma.
XumMudeckas CBSI3b»
96 Konrponsnas pabora Ne4 mno 1 1 bu6nmnorexa [JOK
teMe «CTpoeHHE  aToMa. https://m.edsoo.ru/00adb486
XuMugeckas CBSI3b» /
Bcepoccuiickas mpoBepouHast
pabora
97 O06001enue u 1 bubnuoreka ITOK
cHCTEMAaTHU3aIus 3HaHUN https://m.edsoo.ru/ff0d61c6
98 0O0001mmenue u 1 bubnuoreka ITOK
CHUCTEeMAaTH3aIis 3SHAHUI https://m.edsoo.ru/ff0d61c6
99 O0001menune u 1 bubnuoreka ITOK
cHUCTEeMAaTH3aIis 3HAHUI https://m.edsoo.ru/ff0d61c6
100 | O6oOwenue u 1 bubnuoreka ITOK
cucTeMAaTU3aIusg 3HaHUI https://m.edsoo.ru/ff0d61c6
101 | O6oOwenue u 1 bubnuoreka ITOK
cucTeMAaTU3alusg 3HaHUI https://m.edsoo.ru/ff0d61c6
102 | O600menue u 1 bubnuoreka [JOK
cucTeMaTu3anusa 3HaHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB | 102 5 4
110 I[TPO'PAMME
9 KIIACC
Ne Tema ypoka KoJunyecTBo 4yacoB DJIeKTPOHHbIE
n/n Bcer | Konrpouas | [IpakTnueck nugposbIe
0 HbIe ue padoTbl o0pa3oBaTe/ibHbIE
padoThI pecypcbl
1 [Tepuoanueckuii 3aK0H. 1 bubaroreka [JOK
[epuoauueckas https://m.edsoo.ru/00adb59
CHUCTEMA XHUMHUYECKHX
aneMeHToB [l n.
Menpeneena
2 3aKOHOMEPHOCTH B 1 bubmmorexa LJOK
N3MCHCHUU CBOMCTB https://m.edsoo.ru/00adb6b6
XUMHUYECKUX
3JIEMEHTOB MIEPBBIX
TpEX NEPUOIOB
3 Knaccudukanus u 1 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edso00.ru/00adb7e2
HEOPTraHUYECKUX
BEILIECTB
4 Bunpt XHUMHUYECKOU 1 bubimoreka [JOK
CBSI3U u THUIIBI https://m.edsoo.ru/00adbac6
KPUCTAJUTHYECKUX
pemeToOK
5 KonrponsHast pabora 1 1
Nel o TemMe
«IToBTOpEHNE 51
yriyolieHue  3HaHUH
OCHOBHBIX  DPa3/eioB
Kypca 8 kiaccay
6 Knaccudukanus 1 bubimoreka [TOK
XUMHAYECKUX peaKHHf/i https://m.edsoo.ru/OOadbcbO
o pa3IUYHBIM
MIPU3HAKAM
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IlonsiTue o ckopocTH
XMMHYECKON pEaKIHH.

bub6nmoreka IJOK
https://m.edsoo.ru/00adbe9a

IlonsTue 0
TOMOTCHHBIX u
reTePOreHHBIX
peaKIusIxX

8 [TousiTue 0 bubauroreka [JOK
XUMHAYECKOM https://m.edsoo.ru/00adc28c
paBHOBecun. DakTopHI,

BIIMSIOIIIHC Ha
CKOpPOCTh XHMHUYECKOU
peakuu M TOJIOKCHUE
XUMHUYECCKOT'O
pPaBHOBECHS

9 OKUCIUTEIIBHO- bubauroreka [JOK
BOCCTAHOBUTEIHHBIE https://m.edsoo.ru/00adcade
peakIu

10 Teopus Bu6imoreka IIOK
SIIEKTPOTMTHIECKOI https://m.edsoo.ru/00adcd68
JTIACCOLMAITNH.

CunbHble W cia0Oble
DJIEKTPOJIUTEL

11 Honnsle  ypaBHEHHUS bubmmnorexa [JOK
peaxiui https://m.edso0.ru/00add448

12 XuUMHYECKHE CBOMCTBA bubnuoreka I[TOK
KHCJIOT ¥ OCHOBAHHH B https://m.edsoo.ru/00add5d8
CBETE TIPE/ICTABICHHUMA
00 IJIEKTPOITUTUYECKOM
JACCOLHAIIN

13 XUMHYECKHE CBOMCTBA bubimoreka [IOK
coJeit B CBETE https://m.edsoo.ru/00add8b2
IIpe/ICTaBICHUN 00
ANEKTPOIUTUIECKON
JIACCOINAITAN

14 [lonsitue o rungponuse bubimoreka [JOK
conen https://m.edsoo.ru/00add9d4

15 0O0001IEeHNEe u bubmuorexa [JOK
CHCTEMAaTHU3aIHs https://m.edsoo.ru/00addd12
3HaHUH

16 [IpakTuyeckas paboTa bubnmnorexa [JOK
Ne 1. «Pemrenme https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAIBHBIX
3a71a9»

17 KontponsHast pabora bubnnorexa [JOK
Ne2 o TeMe https://m.edsoo.ru/00addecO
«DQNEeKTpOIUTHIECKas
JIACCOIIHAITHS.

XUMHUYECKUE PEaKIuu
B pacTBOpax»

18 Oo6mmas Bubmmoreka [JOK
XapaKTePUCTHKA https://m.edsoo.ru/00addfe2
TaJIOTCHOB.

XUMHUYeCcKrue CBOMCTBa
Ha TIpUMepe XJIopa

19 XI0pOBOAOPOI. Bbubimoreka ITOK

Consgnas KHCJIOTA, https://m.edsoo.ru/00ade104
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XHUMHUYECKHE CBOMCTBA,
MOJy4YEHHUE,
MIPUMEHEHUE

20

[IpakTuyeckas paboTa
Ne 2 mo  Teme
«IlonydyeHune cosstHOM
KHCJIOTBI, U3Y4YEHHE €€
CBOMCTB»

bub6nmoreka IJOK
https://m.edsoo.ru/00ade348

21

Brrancnenus 10
ypaBHEHUSIM
XUMUYECKUX PEaKIuH,
ecliu OJINH u3
pearcHTOB JaH B
H30BITKE

bubmuoreka LIOK
https://m.edsoo.ru/00ade488

22

O61as
XapaKTePUCTHKA
3JIEMEHTOB VIA-

TPYIIIBI

buomuoreka LIOK
https://m.edsoo.ru/00ade64a

23

AJITOTPOIIHBIE
Moau(HUKAIMK  CEPBHI.
Haxoxnaenue cepol u e€
COCIMHCHUI B
npupoae. XUMHYECKHUE
CBOMCTBA CEPBI

bubmuoreka LIOK
https://m.edsoo.ru/00ade64a

24

CepoBojsiopoj,
cTpoeHue, (hu3HYecKue
u XUMHUYECKHE
CBOMCTBA

bubmuoreka LIOK
https://m.edsoo.ru/00ade802

25

Oxkcunbl cepsl. CepHas
KHCIIOTa, (PU3UYECKHEC
u XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE

bubmuoreka LIOK
https://m.edsoo.ru/00adea28

26

XHUMHUYECKUE PpEeaKInH,
JeXalMe B OCHOBE
MIPOMBILIIEHHOTO
crocoba  TMOIy4eHHUs
CEepHOM KHUCJIOTBI.
XUMHUYECKOE
3arpsi3HEHUE
OKpYyXarolen  cpeasl
COEJIMHEHMSIMU CEPBI

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

27

Brluncienre MaccoBoit
JI0JIA BBIXO/1a MMPOAYKTA
peakimn

bubmoTeka [IOK
https://m.edsoo.ru/00adec8a

28

Oomas
XapaKTepUCTHKA
JJIEMEHTOB VA-
TPYIIIBL. A3or,
pacrpocTpaHeHue B
npupojae, Quandeckue
u XUMHYECKHE
CBOMCTBA

bubmuorexa LIOK
https://m.edsoo.ru/00adeea6

29

AmMuax, €ro
¢buznyeckue "
XUMHYECKHE CBOMCTBA,
MOJTy4YeHUe u

bubnmnoreka [IOK
https://m.edsoo.ru/00adf004
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IIPUMEHEHHE

30

[IpakTuyeckas paboTa
Ne 3 o TeMe
«IlonydyeHne ammuaxa,
U3Y4YECHHE €r0 CBOWCTBY

bu6nmoreka IJOK
https://m.edsoo.ru/00adf180

31

A3zoTHast kuciiora, €€
dbuznveckue u
XUMHYECKHNE CBOMCTBA

bu6nmoreka IJOK
https://m.edsoo.ru/00adf306

32

Hcnonb3oBanue
HUTPAaTOB M  COJIEH
aMMOHHSI B KadecTBe
MUHEPaTbHBIX
ya0OpeHUi.
XumMmuyeckoe
3arpsi3HeHUE
OKpY>Karolle  cpeasbl
COCTMHEHUSIMH a30Ta

buomuoteka LIOK
https://m.edsoo.ru/00adf518

33

docdop. Oxcun
dbocdopa (V) u
dochopnas  kmcmora,
(dbuznveckue u
XUMHYECKHE CBOMCTBA,
MIOJTyYCHHE

bu6nmoreka IJOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
¢docharoB B KauecTBe
MUHEPATBHBIX
yIoOpeHuit.
3arpsi3HeHue
MPUPOTHON cpenbl
dbocharamu

Bbu6nunoreka IJOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHeHue B
npupoje, QunuecKue
" XUMHYECKHE
CBOMCTBA

bubmuoreka LIOK
https://m.edsoo.ru/00adfd9c

36

Oxkcunpl yriepona, HX
¢buznyeckue "
XHMHYSCKHE CBOMCTBA.
OKOJIOTUYECKHE
npoOJIeMbl, CBs3aHHBIC
C OKCHUIOM yriepoja
(1v)

bubmoteka [IOK
https://m.edsoo.ru/00adfebe

37

YroapHas KUCIOTa U €€
coIn

bubmuorexa LIOK
https://m.edsoo.ru/00ae006c

38

[IpakTnyeckas paboTa
Ne 4 o  TeMe
"Ilonyuyenune
YTJIEKUCIOTO rasa.
KauecTBeHHas peakuust
Ha KapOoHaT-HOH"

bubmuorexa LIOK
https://m.edsoo0.ru/00ae027e

39

[TepBonavasibHBIE
MTOHSTHUS 00
OpTraHUYECKUX
BEIIECTBAX  Kak O
COCTMHECHHSX yTIIepo/ia

bubnmnoreka [IOK
https://m.edsoo.ru/00ae054e

40

Kpemuuit u €ro

bub6nmoreka IJOK
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COCIUHEHUS https://m.edsoo.ru/00ae080a
41 [IpakTuyeckas paboTa bubnnorexa [JOK
Ne 5. Pemmenne https://m.edsoo.ru/00ae0bf2
AKCIIEPUMEHTAILHBIX
3a/1a4 o TeMe
«Baxueiime
HEMeTauIbl W HUX
COCIUHCHHUS»
42 Konrtponpnas  pabota bubnuoreka [JOK
Ne3 o TeMe https://m.edso0.ru/00ae0el8
«Baxneitmmue
HEMETaUIbl M HUX
COCJIMHCHHS
43 OO6mias bubmmnoreka [JOK
XapaKTEPUCTHKA https://m.edsoo.ru/00ae103e
XUMHYCCKHUX
3JIEMEHTOB —
METaJUIOB.
Meramnueckas CBSI3b
u MeTaJlTnyecKas
KpHUCTAJUTHYECKas
pewmérka. dusnyeckue
CBOICTBa METAJIJIOB
44 XUMUYECKHE CBOMCTBA Bubmnoreka ITOK
METAJIJIOB. https://m.edso0.ru/00ae1156
DNEeKTPOXUMHUYECKUN
psn HaNPsHKEHUN
METaJIJIOB
45 O6mme CIIocoObI bubauoreka [JOK
HOJy4EHHS] METAJLIOB. https://m.edsoo.ru/00ae1156
CmiaBbl.  Beraucnenus
o yYpaBHEHUSM
XUMHUYECKHX peaKIui,
ecim OIH u3
pEareHToB  COJEPKUT
MIPUMECH
46 [lonsiTie o Koppo3uu bubnnorexa [JOK
METAILJIOB https://m.edso0.ru/00ae1278
47 [IlenouHbIEe METAIITBI bubmauroreka [JOK
https://m.edsoo0.ru/00ae14b2
48 OKcHIbl U TUIPOKCHUIBI bubmmorexa [IOK
HATPHS ¥ Kaus https://m.edsoo.ru/00ae14b2
49 [Ilemo4YHO3EMEIIbHBIC bubmoreka [JOK
MeTaJUlbl — KaJbIUH | https://m.edsoo.ru/00ae15e8
MarHui
50 Baxwnetimue bubauoreka [JOK
COCIMHEHMUS KaJIbIIUs https://m.edsoo.ru/00ae15e8
51 O600mmenue u
CUCTEMaTH3aIus
3HaHUH
52 JKécTtkocTh BOOBI U bubimoreka [TOK
CIIOCOOBI eé https://m.edsoo0.ru/00ae1886
yCTpaHEHUS
53 [IpakTnueckass pabota bubmmorexa [JOK

Ne 6 1o TEME
"JKECTKOCTP BOIBI U

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

METOBI eé

ycTpaHeHus"

54 ATFOMUHMI bubauroreka [JOK

https://m.edsoo.ru/00aelc64

55 AmdorepHbIe CBOHCTBA Bu6imoreka IIOK
OKCHJIa U THJIPOKCH]IA https://m.edsoo.ru/00aelc64

56 XKeneszo bubmmnoreka [JOK

https://m.edsoo.ru/00ae1d86

57 Okcuapl, THIPOKCHUIBI bubnuoreka ITOK
u comu xenesa () u https://m.edsoo.ru/00ae35e6
xenesa (1)

58 O06o00meHue u
cHUCTeMaTH3aIUs
3HAaHUHU

59 [IpakTnueckas pabota bubnuoreka [JOK
No 7. Permtenue https://m.edsoo.ru/00ae3de8
AKCIIEPUMEHTAIIbHBIX
3a71a4 o TeMe
«BaxHeimme MeTaibl
1 UX COSTUHCHUSY

60 Breruncienus o bubauoreka [JOK

yPaBHEHHSAM https://m.edso0.ru/00ae1750
XUMUYECKUX PEaKIui,
eciau OJIH u3
pearcHTOB JaH B
HU30BITKE 1R 0%
COJICPKUT  TIPUMECH.
Brrunciaenus maccoBoit
JIOJIU BBIXO/1a MPOJIYKTa
peakimn

61 O6o06meHue u
cHUCTeMaTH3aIus
3HaHUH

62 KontponbHast  pabota
Ne4 o TemMe
«BaxHeHme MeTaliIbl
U UX COCTUHECHUS»

63 Bemiectsa u butauoreka [JOK
MaTepHaIbl B https://m.edso0.ru/00ae3f50
MMOBCEAHEBHON KH3HU
YyeJoBeKa

64 XUMHUYECcKoe bubmauoreka [JOK
3arpsi3HEHUE https://m.edsoo.ru/00ae4270
OKpY’Karolllen cpesibl

65 Ponb XUMHH B bubauoreka [JOK
peleHnn https://m.edsoo.ru/00ae4270
9KOJIOTHYCCKUX
npobiem

66 PesepBHbIit YPOK. bu6moreka [IOK
O0600611eHUE a https://m.edsoo.ru/00ae0d0a
CHUCTeMaTH3aIUs
3HaHUH

67 Pe3epBHbIit YPOK. bubmmorexa [JOK
O0600611eHUE u https://m.edsoo.ru/00adb33c
CHUCTeMaTH3aIUs

3HAHUH



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

68 PezepBHbIit YPOK. 1 Bubimoreka IJOK
0O06001IEHNE " https://m.edsoo.ru/00ad9ch?2
cucreMatrmni3anuia
3HAHHUH

OBHLIEE KOJIMYECTBO 68 4 7
YACOB 110 ITPOI'PAMME

MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU

OBPA30BATEJIbHOM ITPOI'PAMMBI
8 KUIACC

Kon IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOM
NpoBePsIEMOro 0o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yJbTara

1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE ITOHITUSD)

11 pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX MOHSATHUH: aTOM, MOJIEKYJa,
XUMHUYECKHH 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOJHAS U HEOJHOPOJHAsS), BaJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsl U
MOJICKYJIsIpHAsi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi 10JIsi XMMHUYECKOTO 3JIEMEHTa B COSJAMHEHUU, MOJISIPHBIN 00BEM,
XUMHAYECKast peakuus, KiIacCH(UKalUs PEeaKIUid: pPEeaKkuu COSIUHEHHUS,
pPEaKuu Pa3oKEeHHs, PEaklUd 3aMelleHUs, pPeakiuu oOMeHa, 3K30- U
OHJIOTEPMHUYCCKUE PEAKIUU, TEIUIOBOM dJ(PQEeKT peakuuu, pacTBop,
MaccoBasi 10Jis BelecTna (IIPOLIEHTHAs] KOHIICHTPAIlHsl) B paCTBOPE

1.2 WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHUYCCKUX IOHSATHH H
MPUMEHSTh 9T MOHSATHUS MPU ONMHMCAHUU BEIIECTB U UX MPEBpalICHUN

1.3 WCIIOJIb30BAaTh XMMUYECKYIO CHMBOJIMKY JUIS COCTaBlieHUs (OpMys
BEIIECTB U YPaBHEHUN XMMHUYECKUX peaklui

1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs] MAacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKOHa ABOTaIpo

1.5 OTPEENATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX

1.6 KJIaccu(UIUPOBaTh XMMHUYECKHE peakuud (10 YHCIy M COCTaBy
YUaCTBYIONIMX B PEAKIIUH BEIIECTB, MO TEIIOBOMY YD hEKTY)

1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8 BBIUUCIIAATh MAacCOBYIO JIOJK0 XHMHYECKOTO 3JE€MEHTa 1o Qopmylie
COCIMHEHUS,

1.9 BBIUKCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE

1.10 NPUMEHATh €CTECTBEHHOHAy4YHBIE METOJbI TO3HAaHWS — HaOIIOACHuE,
H3MepeHne, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEeallbHbII U MBICIICHHBIN)

2 ITo Teme: «BaxkHelme npeAcTaBUTEIN HEOPTaHUYECKHUX BEIIECTBY

2.1 PacKpBIBaTh CMBICT OCHOBHBIX XHUMHYCCKHX TIOHSATHH: OKCHJ, KHCIIOTA,
OCHOBaHHUE, COJIb

2.2 OTIPENIeNIATh TPUHAIJICKHOCTh BEHIECTB K  ONPEASIEHHOMY KJAccy
coeiMHEeHuH 1o Gpopmynam

2.3 KJIaCCU(UIIMPOBATh HEOPTaHNYECKUE BEIIECTBA

24 XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KIJIACCOB, MOJTBEPXK/asi OMHMCAHUE TPUMEPAMH MOJICKYISIPHBIX
YpaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUn

2.5 IIPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOTO
COocTaBa, BO3MOXXHOCTH TPOTEKAaHUS XHUMHUYECKUX TMPEBpALCHUI B
Pa3INYHBIX YCIOBUSIX

2.6 CJIeIOBaTh MPABUJIAM MOTH30BAHUS XUMUYECKOM MOCYA0N U 1a00paTOPHBIM

o0opyIoBaHMEM, a TakkKe IpaBUjIaM oOOpalleHus ¢ BeleCTBaMU B
COOTBETCTBUM C HHCTPYKIMSAMU 110 BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OMBITOB IO TTOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHMCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C OINpeneNEHHON
MacCOBOM JI0JIEW pPacTBOPEHHOTO BEIIECTBA, IUIAHMPOBATH M IPOBOJUTH



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

XUMHUYECKHE SKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIENOYCH H
KHCJIOT C TIOMOIILI0 HHAUKATOPOB (JTakMyc, peHodranenH, MeTUIOpaHK 1

Apyrue)

2.7

IIPOBOJIUTH PaCUEThI 10 YPABHEHUIO XUMUYECKOW peaKkIuu

ITo Teme: «llepuoanueckuii 3akoH u [lepuoanueckas cucTeMa XUMUYECKUX
anementoB . M. MengeneeBa. CtpoeHue aroMoB. XHUMHUYECKAsl CBSA3b.
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

3.1

PaCKpbeIBaTb CMBICJI OCHOBHBLIX XHUMHWYCCKUX MMOHSTHM: AApO aToMma,
BHGKTpOHHHﬁ cIIon aToMa, aTOMHasd 0p6I/ITaJ'IB, paanyc aToMa, XUMHYCCKas
CBA3b, noJjrsipHas u HCTIOJIAPpHAA KOBaJICHTHAaA CBA3b,
OJICKTPOOTPHULIATCIbHOCTG, MOHHAA CBsA3b, MOH, KaTHUOH, aHHOH, CTCIICHb
OKHCJICHHUA

3.2

KJ'IaCCI/I(bI/II_II/I];)OBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

OMKCHIBATh M XapakTepu3oBaTh TaOmuuyHyto (opmy Ilepuonnyeckoit
CUCTEMbl XHMHUYECKUX OJJIEMEHTOB: pa3iuyaTh TOHATUS «TJIaBHAA
noarpynna (Arpynmna)» u «mobouynas noarpynmna (brpymma)y, «manbiey» u
«O0JIBLITNEY IEPUOBI

3.4

packpeiBaTh cMmbicn  [lepuonmueckoro 3akona JI.M. Mengeneesa:
JEMOHCTPUPOBaTh MOHMMAHUE MEPHUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOKCHHUSA B Hepnozmqecxoﬁ CHUCTEMC

3.5

COOTHOCUTH 0003HAUCHHUS, KOTOphIe UMeIOTCs B Tabnwuie «llepuonnueckas
cucteMa xumuueckux osieMeHToB .M. MenpaeneeBa» ¢ YHCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XHMHYECKHX JJICMEHTOB (COCTaB H
3apsn  sAApa, oOOIIee YHUCIO DJIIGKTPOHOB W paclpesieliecHue WX 110
3JICKTPOHHBIM CJIOSIM)

3.6

OIIPCACIIATL CTCIICHDb OKHMCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

ONpEeNeNsiTh BHJ XUMHUYECKOW CBs3U (KOBAJICHTHAsT W HMOHHAs) B
HEOPraHWYECKUX COEIMHEHUAX

9 KVIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUA

1

IIo Teme: «BemiecTBo U XUMHUYECKast PpCaKknus»

11

pacKpbiBaTh  CMBICI ~ OCHOBHBIX XMMHYECKMX TIOHSATUH:  pacTBOp,
ANEKTPOJIUTHI, HEAIEKTPOJIUTBI, MIEKTPOJIUTHYECKAS TUCCOLMALINS, PEAKIIUH
MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMbIe U
HEOOpaTHUMbIE PEaKLUH, OKHCIUTEIbHOBOCCTAHOBUTENIBHBIE — PpEaKIHH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHHE, AJUIOTPOIIHNS,
aM(OTEepHOCTh, XUMHUECKas CBsI3b (KOBAJIECHTHAsI, MOHHAs, METAJIIMUECKasT),
KpUCTAJIJINYECKasl pelI€TKa, CIUIaBbl, CKOPOCTh XUMHUYECKON PEaKINH

1.2

HWIUIIOCTPUPOBATE  B3aUMOCBA3b  OCHOBHBIX XHUMHWYCCKUX MOHATUN U
IMMPHUMCHATE OTU MMOHATHA IMPU OITMCAHUN BCUICCTB U UX npeBpameHHﬁ

13

COCTaBJIATb yPABHEHUS  OJIEKTPOJIMTUYECKOM  JUCCOLMALUU  KHCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKpAIIEHHBIE YPAaBHEHUs PEaKIUil MOHHOTO
obMeHa

14

pacKpbIBaTh  CYIIHOCTh  OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUN
MIOCPEZICTBOM COCTABJIEHUS AJIEKTPOHHOT0 OajlaHCa 3TUX peakluuit

1.5

IIPOBOOWTH paC‘-IéTBI 10 YPAaBHCHUIO XHUMHYECKOM pCaKkuu

ITo Temam: «Hemeramnel W UX coeauHeHHsI» W «MeTtaiel W HUX
COEJTMHEHHUS

2.1

XapakTepu30BaTh (OMUCHIBATH) OOMmMEe U CHeMUPUUECKHE XUMHYECKUE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPXKAAsl OINUCAHHE
MpuMepaMu  MOJIEKYJISIPHBIX W HWOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKuit

2.2

COCTAaBJIATh YPABHEHMSI PEAKIUW, TMOJITBEPKIAIONIMX CYIIECTBOBAHUE




TeHETHYECKOM CBS3U MCXKYy BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOYKHOCTM TNIPOTEKAHUS XWMHUYECKHX MPEBPAIICHUM B pPa3IU4yHbIX
YCIOBUAX

24

CIJIeZIOBATh MPABUIIaM MOJB30BaHHUS XUMHUYECKOW MOCYION U Ta00paTOPHBIM
o0OpyJIOBaHMEM, a TaKXKe NpaBWIaM OOpalleHusi C BEIIECTBAMU B
COOTBETCTBHUM C WHCTPYKIHUSMHU [0 BBIIOJHEHHIO J1a0OpaTOPHBIX
XUMHYECKHUX OMBITOB IO MOTYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(amMmMmakKa 1 yriIeKUCIIOro rasa)

2.5

IMPOBOAWUTL PCAKIIUU, ITOATBCPIKAAOIINC KaueCTBECHHBIM COCTaB PA3INIHBIX
BEIIECTB: PACIIO3HABATh OIBITHBIM MNYTEM XJIOPUA-, OpOMHJI, HOMIUI,
kapbonar, d¢ocdar, cuIuKar, Ccyabpar, THUIPOKCHAUOHBI, KATHOHBI
AMMOHHS, HWOHBl HM3YYCHHBIX METAJUIOB, IPHCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

ITo Teme: «XuMHus U OKpYXKaromiasi cpea»

3.1

pacKpbIBaTh CMBICH OCHOBHBIX Xxumudeckux nosstuil: IIJIK Bemecrtsa;
KOppO3Usl METAJIJIOB

3.2

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIbHON JIEATEIbHOCTH — aHAIU3 U
CHHTE3, CPaBHEHHE, 0000IEHNE, CUCTEMATU3aLUIO, BBISIBJICHNUE PUUYUHHO-
CIIEICTBEHHBIX CBSA3€M — JUIsl U3y4EHUS CBOICTB BEIIECTB M XHMHUYECKUX
peaklMii; eCTeCTBEHHOHAy4yHbIe METO/Abl IO3HAaHUS — HaOJIOJCHHUE,
M3MEpEeHNe, MOIEIMPOBAaHUE, SKCIIEPUMEHT (peaJIbHbII U MBICJICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
8 KVIACC

Kona IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

1 [lepBoHavaIbHBIC XUMUYECKUE TTOHSTHUS

1.1 [Ipeamer xumun. Posib XMMUM B )KM3HU Y€JIOBEKa. XMMHUsI B cCUCTEMe HayK. Tena u
BemecTBa. Gu3nuecKue CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB

1.2 [TonsiTe o Meromax mMo3HaHUA B XuUMHH. YucTeie BemiectBa U cMecH. CrocoObl
pa3aeneHus cMecen

1.3 ATOMBI M MOJIEKYJbl. XUMUYECKUE 31eMEHThl. CUMBOJIBI XUMUYECKUX HJIEMEHTOB.
[TpocThie U CIOXKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE

1.4 Xumuyeckass Qgopmyna. BaneHTHOCTH aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTeNnbHas atoMHas macca. OTHOCHUTENTbHas
MOJIeKyJIspHas Macca. MaccoBast 10JIsl XUMHUYECKOT0 3JIEMEHTA B COSIMHEHUN

1.5 KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmMocBsA3b KOJIMYECTBA, MACCHI U
yucia CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacuérel mo ¢opmynaM XUMHYECKHX
COeTMHEHNN

1.6 dusnueckue U XUMUYECKHUE SBICHUS. XUMHUECKass peakiusi U e€ MpUu3HaKu. 3aKOH
COXpaHEHMs] Macchl BemecTB. XuMHuYecKkue ypaBHeHus. Kiaccudukanus
XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEIIEHUsI, 0OMEHA)

1.7 XUMHUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMUMHYECKON MOCYAOH, C MpaBHIAMHU

paboThl B JIabopaTopuu U mpuéMamMu oOpalieHus ¢ J1abopaTOpHbIM 000pYIOBaHHUEM,
U3y4eHHe U OMHCaHue (U3UYECKUX CBOUCTB OOpPa3lIOB HEOPraHMUECKUX BEIIECTB,
HaOmoieHue (u3nueckux (TUlaBIeHHE BOCKa, TasHUE JIbJla, pacTHpaHHe caxapa B
CTYIKE, KHUIEHHE U KOHJEHCAallUs BOJAbI) U XHMMHUYECKHX (TOpEHHME CBEYH,
MPOKATMBAHNE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE Mejla C KHUCJIOTOM) SBICHUH,
HaOJroZIeHWe W ONHMCaHWEe NPU3HAKOB IPOTEKaHWs XHWMHYECKHUX peaKLui
(paznmoxeHue caxapa, B3aUMOJEUCTBHE CEPHOM KHCIOTHI C XJIOpUAOM Oapus,
paznoxxenue ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE XKeje3a ¢
pactBopoM conu meau(ll), n3ydenune cmocoOOB pazfeneHusi cMeceil (C MOMOIIbI0
MarHuTa, (UIbTPOBAaHUE,  BbIMApUBaHME, JAUCTHIULALUA,  XpoMmaTorpadusi),
NPOBE/ICHUE OYMCTKH TIOBApPEHHOW COJIM, HAOJIOJCHWE W OINHCAaHHE PEe3yIbTaTOB
IPOBEIECHUS OMNbITa, WJUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsS MacChl, CO3J[aHHe
MoJieIe MoJIeKyJ (IIapOCTePKHEBBIX)




Bakseiiue npeacTaBuTeaIn HEOPraHUYeCKUX BELIECTB

2.1

Boznyx — cMecsk rasos. Coctas Bo3nyxa. Kuciopon — aj1eMeHT U IpoCTOe BEMIECTBO.
Haxoxxnenue kuciaopoaa B npupoje, Gu3ndeckue 1 XMMUYECKHE CBOMCTBa (peakLuu
ropenusi). Oxcuapl. [Ipumenenne kuciopona. CrocoObl MoydeHHUs KHCIOpoJa B
nabopatopuu U mpoMmblIeHHOCTH. KpyroBopor kuciopoga B mpupone. O3oH —
aJUIOTpOIHas MoAM(UKaIMs KUCIOPOAa

2.2

TemnoBoil 3dheKkT XUMUYECKON peakuu, TEPMOXUMUYECKUE YPaBHEHHSI, 3K30- U
OHAOTEPMUYECKUE peakuuH. TOIIMBO: Yroib M METaH. 3arpsA3HEHHE BO3/1yXa,
yCUJIEHUE MapHUKOBOTO 3(peKTa, pa3pynieHrne 030HOBOTO CIIOs

2.3

Bonopon — smeMeHT M mpoctoe BemiecTBo. HaxokIeHue BOIOpoJa B IPUPOJIC,
(dr3HYecKre U XUMUYECKHE CBOIMCTBA, IPHMEHEHHE, CIIOCOObI monydeHus. Kuciorer u
COJTH

2.4

Mounsipablii 00bEM razoB. PacuéTel 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBouicTBa BoJbl. Bona kak pactBopurens. PactBopsl. HacsellieHHbBIE 1
HEHACBILICHHBIE DPAacTBOpBL. PacTBOpMMOCTH BemiecTB B Boae. MaccoBas 107
BELIECTBA B PacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OcHOBaHUA. Posib pacTBOpOB B
IPUPOLE MU B JKU3HM uenoBeka. KpyroBopor Boasl B INpupoie. 3arpsA3HCHHE
IpUPOHBIX BoA. OXpaHa ¥ OYMCTKA IPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranndeckux coequneHuit. Oxcuasl. Knaccudukanus okcuaos:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W HECOJIeo0pa3yroiue.
Homenknarypa oxcuaoB. @Pusznueckue W XUMHUYECKHE CBOWCTBA OKCHJOB.
ITonydyenue okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMI: IENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuil. DPu3MYECKHE M XUMHYECKHE CBOMCTBA OCHOBAHUM.
Ilonyyenue ocHOBaHMI

2.8

Kucnotel. Knaccudukanus xucnor. Homenkmarypa kucnor. @Pusndyeckue u
XHUMHUYECKHE cBoMcTBa KuciIOoT. Pgn aktuBHoctH MetayuioB H.H. bexerosa.
Ilony4yenue Kuciaor

2.9

Comu. Howmenxknartypa coneil. ®dusnyueckue W XUMHYECKHE CBOMCTBA COJICH.
ITonyuenue conen

2.10

I'eneTmueckas cBI3b MCXKAY KilaCCaMM HCOPTraHUYCCKUX COGI[I/IHGHI/II\/JI
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XUMHUECKUH HKCIEPUMEHT: KaueCTBEHHOE ONpeAeTIeHUE COJIepXKaHUsl KUCIopoJa B
BO3/yX€, NOJy4yeHHe, cOOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB KHUCIOPOAA,
HaOJr0IeHNe B3aUMO/IEHCTBHS BEILIECTB C KMCIOPOAOM U YCIIOBHSI BOSHUKHOBEHUS U
IpeKpalleHus TopeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUI0B U OIMCAHUE
UX CBOMCTB, MOJy4Y€HHUE, COOMpaHHe, paclio3HaBaHUE M U3yYeHHE CBOMCTB BOJIOpOJIa
(ropenue), B3aumopeiictue Bomopoxa ¢ okcupom  Meau(ll)  (Bo3zmoxkHO
UCIOJIb30BaHUE BUIEOMATEPUAIIOB), HaOI0JeHHe 00pa3I0B BELIECTB KOIUYECTBOM |
MOJb, HCCIEIOBAHHE OCOOCHHOCTEH pACTBOPEHMs BEIIECTB C  Pa3IMYHON
pacTBOPUMOCTBIO, IIPUTOTOBJIEHHE PAcTBOPOB C OINPEAEIEHHOW MacCOBOH Ja0JeH
pacTBOPEHHOTO BEILIECTBA, B3aUMOJAEWCTBUE BOABl C MeTallaMH (HaTpUEM H
KajbleM) (BO3MOXKHO MCIOJIb30BAHNE BUCOMATEPHAIIOB), ONpEIeTICHUE PaCTBOPOB
KACIOT W IIeJo4Yel C MOMOINBI0 HMHIUKAaTOPOB, HCCIEAOBaHUE 0O0pa3loB
HEOPraHMYECKUX BELIECTB PA3IMUYHBIX KJIACCOB, HAONIOJIEHHE M3MEHEHUs OKpPACKU
MHAMKATOPOB B PacTBOPax KHUCIOT U IIENOYEH, U3ydyeHUE B3aUMOJEUCTBUS OKCHJIa
menu(ll) ¢ pacTBOpoM CepHONM KHUCIOTBI, KHCIOT C MeETaUlaMH, peaKIHun
HeUTpaau3aluy, TIOJTYy4eHHEe HEpacTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
MeTaJula JPYTUM U3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTAIbHBIX 337a4 MO TeMe
«Baxxnelmme Ki1accel HEOPraHMYECKUX COCTUHEHUI

Ilepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMUYECKHUX deMeHToB J[. 1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble MOMBITKU KiaccU(UKAIMK XUMHYECKUX 3JeMeHTOB. IloHsTne o rpymmax
CXO/HBIX DJIEMEHTOB (IIEJIOYHbIE W INEIOYHO3EMENbHbIE METaJIbl, TaJOIeHBI,
WHEPTHbIE Tra3bl). OJEMEHTbI, KOTOpble 00pa3yloT aM{@OTepHble OKCHIbl U
TUAPOKCUIBI




3.2

Ilepnonnueckuit 3akoH. Ilepuommyeckas cucrema XxumMudeckux syiemeHToB J[.H.
MenneneeBa. Koporkonepuomnas u jmmHHONEepuoaHas (opmer [lepuoanueckoit
cucTeMbl XMMHYeckux dieMeHToB J[.M. Menneneesa. llepuoasl U rpymnmsl.
DU3NYECKUI CMBICI TOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIBI DJIEMEHTA

3.3

Ctpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTtombl. DnekTpoHsl. CTpoeHue
QJIEKTPOHHBIX ~ 000JI0YeK  aTOMOB  MepBbiX 20  XUMHYECKHX  JJIEMEHTOB
[Tepuonnueckoit cucrembl J[.M. MengeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
AJIEMEHTA MO ero noyoxkeuuto B Ilepuoanueckoii cucreme JI.1. Menneneena

3.4

3aKOHOMEPHOCTM  M3MEHEHHs  paadyca aTrOMOB  XHMMHUYECKHX  DJIEMEHTOB,
METaJUIMYECKUX U HEMETaJUIMYEeCKUX CBOWCTB IO TPYINaM M Mepuoiam. 3HAYCHUE
[lepuonnueckoro 3akoHa u Ilepuonnueckoil CUCTEMBbl XMMUYECKUX 3JIEMEHTOB IS
pa3ButHs Hayku U npaktuku. [[.M. MenneneeB — yd€Hbli U rpakx1aHUH

3.5

Xumuyeckass  cBs3b.  KoBajeHTHas  (mosiipHasi W HEMOJIApHAsl)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XMMHUYECKUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

Crenedpr oxuciieHHS. OKHCIUTEILHOBOCCTAHOBHUTEILHBIC pPEaKknuu. Hpoueccm
OKHCJICHUS M BOCCTAaHOBJICHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH 3KCIIEPUMEHT: U3ydeHHEe 00pa3lioB BEIECTB METAIJIOB U HEMETAIJIOB,
B3aMMOJIEICTBHE THIPOKCH/IA [IMHKA C PAaCTBOPAMHU KUCJIOT U IIeJI0ueH, IPOBEICHUE
OTBITOB, WUTIOCTPUPYIOLIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN
(ropeHue, peakliuy pa3noKeHMsl, COEIMHEHNUS)

9 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo u xummuueckas pCaKnusi. HOBTOpeHI/Ie

11

Ilepnonnueckuit 3akoH. Ilepumonnueckass cucreMa XHMHYECKUX 3ieMeHTOB J[.H.
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPDHOCTM B WM3MEHEHHMM CBOMWCTB
XUMHYECKHX IJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, KNS, KAIbLUA U UX COCIUHECHUN B
COOTBETCTBUU C IOJIOKEHUEM NIEMEHTOB B Ilepuoanueckoil cucreme U CTpOCHHUEM
UX aTOMOB

1.2

CrpoeHue BewniecTBa: BUJbl XUMUYECKOW CBA3U. THUIIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIECTBA OT THNA KPHUCTAUIMYECKOW PpEIIETKM M BHUIA
XUMHUYecKor cBsi3u. Knaccudukanus U HOMEHKJIATypa HEOPraHWYEeCKHX BEIIECTB
(MexxyHapoHas U TPUBHAJIbHAS ). XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3JIMYHBIM  KJIacCaM  HEOPraHWYECKUX  COCIMHEHUM, TEHETHYeCKas  CBA3b
HEOPraHWYECKUX BEIIECTB

13

Knaccugukanus XMMHUYECKMX pEaKUMH IO pazIMyYHBIM IpH3HaKaMm (110 4YUCIYy U
COCTaBY yYacCTBYIOIIMX B pEaKLMU BEILIECTB, MO TEIUIOBOMY 3D (EKTY, 110 U3MEHEHUIO
CTETEHEeHl OKUCIEeHUS XHMHUYECKHUX DJIEMEHTOB, MO 0OpaTHUMOCTH, IO YYacTHIO
KaTajan3aTopa). DK30- U SHIAOTEPMHUECKHUE PEAKIMH, TEPMOXUMHUYECKHE YpaBHEHUS.
[ToHsATHE O CKOPOCTH XMMHUYECKON peakiuu

14

[TonsiTue 00 OOpaTUMBIX U HEOOPAaTUMBIX XUMHUYECKMX peakuusx. llonarue o
TOMOTE€HHBIX W TE€TEPOreHHBIX peakuusx. lloHATHE 0 XMMHUYECKOM paBHOBECHH.
@akTophl, BIUAIOLUIME HAa CKOPOCTh XHWMHUYECKOW peakuuud U  IOJIOKEHHE
XUMHYECKOTO PABHOBECHUS

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pc€akuuu, 3J'I€KTpOHHI:II71 0aJlaHC OKHCIUTENIHHO-
BOCCTaHOBUTEIbHOM pCaknuu. CocraBieHue ypaBHCHI/Iﬁ OKHCJIIHUTCIIBbHO-
BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ C MCITOJIb30BAHUEM MCTOAA 3JICKTPOHHOI'O OanaHca

1.6

Teopust 3JIEKTPOIUTHUYECKON JTUCCOLMAIMU. OJEKTPOIUTBI M  HEIJIEKTPOIUTHI.
Katnonel, aHmonel. MexaHu3M AHCCOIMALIMM BEHIECTB C PA3JIMYHBIMU BUJIAMH
xumudeckor cBs3u. Crenenp aucconuanuu. CHIbHBIE W CIa0ble AJIEKTPOJIUTHI.
Peakun nonHoro oOMeHa. Y cloBus MPOTEKAHUS PEeaKIIuii HOHHOTO 0OMEHa, TTOJTHBIC
U COKpalllEéHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBoHCTBa KHUCIOT, OCHOBAHUM U
COJICH B CBETE MPECTABICHUN 00 AIEKTPOIUTHIECKON aucconuanui. KauecTBeHHbIE
peakuuu Ha HOHBL. [IoHsATHE O TMApONIN3E Coen

1.7

XUMUYEeCKUM OKCIICPUMCHT: O3HAKOMJICHHUEC C MOACIIAMHU KPUCTATINIMUCCKUX peHIéTOK
HCOPTaHNYCCKUX BCHICCTB — MCTAJUIOB U HCMCTAJIJIOB (rpa(bHTa u aHMa3a), CJIOKHBIX




BEIIECTB (XJIOpUIA HATpPHsI); UCCIEJOBAHHE 3aBHUCUMOCTH CKOPOCTH XUMHYECKOH
peaknuu oT BO3JICHCTBHS Pa3IMYIHBIX (bakxTopoB; WCCIICIOBAHHE
AIIEKTPOTIPOBOTHOCTH  PACTBOPOB  BEIIECTB, TMIpoIlecca JTUCCOLMUAIMU  KHUCIIOT,
miejodeld M cojei (BO3MOXKHO WCIIONB30BaHUE BHACOMATEPHAJIOB); IPOBEICHHE
OTIBITOB, WIIIOCTPUPYIOIIUX TMPHU3HAKKA MPOTEKAHHUS PEAKIMA HOHHOTO OOMeHa
(oOpa3oBaHue ocaaka, BBIACICHHE Tra3a, O0Opa3oBaHWE BOJbI);  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPbl  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
(ropeHHe, peakluu pa3lIOKCHHS, COCIMHCHUs); pPACIIO3HABaHHUE HEOPTaHWYCCKHUX
BEIIECTB C TIOMOIIbIO  KAa4YeCTBEHHBIX  PEAaKIMii Ha  HWOHBI;  pEIICHUE
IKCIIEPUMEHTATIBHBIX 33124

Hemeramns! u ux COCAUHCHUA

2.1

OO6mas xapakTepucTuka rajsoreHoB. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crenieHu okucieHus. CrpoeHue U (pu3MyecKkue CBOWCTBA IPOCTBIX BEIIECTB —
rajoreHoB. XHMHUYECKHME CBOWCTBAa Ha TMpuUMepe XxJjopa (B3auUMOJACIHCTBUE C
MeTajulaMHi, HeMeTajlaMH, Ienodamu). XiopoBoxopond. ComnsHas —KuciOTa,
XMMHUYECKHE CBOICTBA, MOJIy4YeHUE, MpUMeHeHue. JleiicTBue XIopa U XJIOpOBOAOPOAA
Ha OpraHu3M 4ejioBeka. BaxkHelye XJ0publ U X HAXOXKACHUE B IPUPOJIE

2.2

OO6mas xapakTepuctuka 31eMeHToB VIA-Tpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (u3MUecKue CBOWCTBA IPOCTHIX
BEILIECTB — KHUCIIOPOJa U Cepbl. AJUIOTPOIIHBbIE MOAU(DUKALUKN KUCIOPOJA U CEpBL.
Xumuueckue cBoicTBa cepbl. CepoBOOpOI, CTpOCHUE, GU3NUECKUE U XMMUYECKHE
cBoiicTBa. OKCUIBI Cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa,
¢du3nyeckue U XMMUYECKHUE CBOMCTBA (00IIMe KaK MPeICTaBUTEINs Kilacca KUCIOT U
cnenuduyeckre). XUMHUECKHE PEAKIHU, JISKAIINe B OCHOBE IPOMBIIUICHHOTO
crocoba mnonydyeHus cepHoil kucnotbl. Ilpumenenue. Conu CcepHOW KHCIOTHI,
KadecTBEHHast peakuus Ha cyinb(ar-uoH. HaxoxmeHnue cepbl m €€ COeAMHEHHUH B
npupojie. XHMUYECKOE 3arpsA3HEHUE OKpY’Kalolled cpellbl COEAMHEHUSIMH Cephbl
(KUCJIOTHBIE  JOXAM, 3arpsA3HEHHE BO3JyXa UM  BOJOEMOB), CIOCOOBI  €ro
PEJOTBPALICHUS

2.3

OO6mas xapaktepuctuka 37meMeHTOB VA-rpymibel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHU OKHCIEHHs. A30T, paclpoCTpaHEHHUE B NIpUpoe, GU3NUYECKUe
U XuMu4deckue cpoiictsa. Kpyrosopot azora B nmpuposae. AMMHUak, ero Gpu3nyecKkue u
XMMHUYECKHE CBOMCTBA, MoslyuyeHue U npuMeHeHne. Coinu aMMOHUS, UX (pU3HUECKUE U
XUMHYECKHE CBOMCTBa, npuMeHeHue. KauecTBeHHass peakivs Ha HOHBI aMMOHMSI.
A30THas KUCIOTa, €€ NoiaydyeHue, Gpru3nyeckre 1 XuMUUYECKHe CBOMCTBa (00IIMe Kak
MpeJICTaBUTENs Kilacca KHUCIOT W crneuuduueckue). Vcnonb3oBaHWe HUTPATOB U
cojel aMMOHHS B KauyecTBE MHHEPAJIbHBIX yHOOpeHHi. XUMHUEcCKOe 3arpsi3HeHHE
OKpYXarolled cpeabl COEAMHEHUSIMU a30Ta (KHCIOTHBIE JOXAM, 3arps3HEHHe
BO3/1yXa, 104YBbI U BOJOEMOB)

2.4

®ochop, amnorponHele Moaudukauuu (Gocdopa, ¢GUINUECKUE U XUMHUECKHE
coiictBa. Okcua dochopa(V) u docdopHas kuciora, GuU3NYecKue U XUMUYECKHUE
cBoiicTBa, mosyueHue. Vcnonb3zoBanue @ochaToB B KauecTBE MUHEPATbHBIX
ynobpeHuit

2.5

O6mas xapakrtepuctuka 31eMeHTOB |V A-rpynmnel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTENEeHU OKHCICHMA. YTJIepoJ, auIOTPONHblE MOJAU(UKAILUH,
pactpocTpaHeHue B Tpupoje, GU3MYecKne W XUMHUYECKHE CBOMCTBA. AcopOIms.
Kpyrosoport yriepona B npupozae. OKcuabl yriaepoaa, ux Gpuzndeckue u XUMU4ecKue
CBOICTBa, JEeHCTBME Ha JKUBbIE OpPraHU3MBblL, I[OJIyd€HHE U MPHUMEHEHUE.
DKoyoruyeckue MnpoOsieMbl, CBsi3aHHBIE C okcujaoM yriaepona(lV); rumoresa
r100aTbHOTO MOTEIJICHUST KJIMMAaTa; MapHUKOBBIN d(PdekT. YTonpHas KuUcIoTa U e
CONMM, MX (U3MUECKHE W XUMHYECKHE CBOICTBA, IMOJy4yeHHE M MPUMEHEHHE.
KauectBennast peakiusi Ha kapOoHaT-uOHBL. Vcmonbp3oBaHue kapOOHATOB B OBITY,
MEAMIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE

2.6

HepBOHa‘-IaJ'II)HI)Ie MOHATHS 00 OpTraHNYCCKUX BCHICCTBAX KAK O COCAMHCHUAX
yriaepoaa (MCTaH, OTaH, 3THJICH, aAICTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTE[).
Hx cocTtaB 1 XUMHYECKOE CTPOCHHUC. IlonsaTHe 0 OMOJIOTHMYECKH BaKHBIX BC€IICCTBaAX:




XKHUpax, OeJKax, yriieBoiaXx — M UX POJIU B )KU3HU UesIoBeKa. MaTepuaibHOE €AMHCTBO
OpPraHMYECKUX ¥ HEOPraHMYECKUX COCAMHCHHUN

2.7

Kpemunii, ero Qusnyueckue W XMMHUYECKHE CBOMCTBA, TMOJYYCHHE U TMPUMEHEHUE.
Coenunenus kpeMmHus B mpupoje. Obuue npeacrasienus 06 okcuae kpemuus(1V) u
KpeMHUEeBOM kucimore. CHiIMKaThl, HX HCIOIb30BaHUE B OBITY, MEIUIMHE,
IIPOMBILUICHHOCTH. BakHEHIIMEe CTPOUTEIbHBIE MaTEpHANIbl: KEpaMHKa, CTEKIIO,
IeMeHT, ©OetoH, kene3o0eToH. [IpoOmeMbr  0€30MacCHOrO  MCIIOJIB30BAHUS
CTPOUTEIILHBIX MATEPUAJIOB B TOBCEAHEBHOM KM3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3yd4eHHe 00paslioB HEOPraHUYECKUX BEIIECTB, CBOMCTB
COJITHOW KHUCJIOTBI; TMPOBEJCHUE KAYeCTBEHHBIX PEAKIUNH Ha XJOPUI-UOHBI U
HaOJI0/IeHUEe MPHU3HAKOB HX IMPOTEKAHHUS; OIBITHI, OTpa)karolue QGU3NYECKUue U
XMMUYECKHE CBOMCTBA TAJIOT€HOB M MX COCAMHEHUH (BO3MOXKHO MCIOJIb30BAHHUE
BUJICOMATEPHUAIOB); O3HAKOMJIEHHE C oOpa3namMu XJOpPUAOB (TaJIOT€HUIOB);
03HAKOMJICHHE C Oo0pa3lamMu cepbl U €€ COCTUHEHUSMHU (BO3MOXKHO HCITOJIb30BAHUE
BUJICOMaTEpHalioB); HaOIIOJEeHHE TMpoliecca OOYIIIMBaHMS caxapa IO JAeWCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, H3YYEHHUE XUMHUYECKUX  CBOMCTB
pa30aBIeHHON CEpHOM KHCIOTHI, MPOBEIEHNE Ka4eCTBEHHON peakluu Ha cynbdar-
WOH W HaOmoJaeHWe Npu3HaKa e€ MPOTEKaHWs; O3HAKOMIICHHE C (U3UYCCKUMU
cBoiicTBamH azoTa, (Gochopa U UX COEOUHEHHH (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), O0pa3laMu a30THBIX U (GocHOpHBIX yIOOpPEHUIt; IMOydYeHHE,
coOupaHue, paclo3HaBaHME U H3y4YCHHE CBOWCTB aMMHaKa; MPOBEACHUE
KaueCTBEHHBIX PEAKIMHA HA MOH aMMOHHS U (PocdaT-uoH U U3yuyeHUE MPU3HAKOB MX
MPOTEKaHUs, B3aUMOJCHCTBUE KOHUEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MEAbIO
(BO3MOKHO KCIOJIb30BAHUE BHJIEOMATEPHUAIIOB); M3y4YCHHE MoOJenen
KPUCTAJIMYECKUX pEmIETOK anMasa, rpaduta, ¢ylsepeHa; O3HAKOMIIEHHE C
MPOILIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM VIIEM U
YCTPOMCTBOM TPOTHBOTra3a; MOJydeHUe, coOMpaHHe, PACIIO3HABAHWE M HW3YYCHHE
CBOICTB YTIJIEKUCIIOrO Ta3a; MPOBEIECHHUE KAaYeCTBEHHBIX PEaKIHil Ha KapOoHAT- U
CUJIMKAT-WOHBI U U3yYEHHUE MMPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHUE C TIPOIYKIUEH
CUJIMKATHOM MPOMBINUIEHHOCTH; PEUIEHUE HKCIEPUMEHTAJbHBIX 3aJad I0 TeMe
«BaxkHenmme HeMeTauIbl U UX COCIUHECHUS

Mertamisl 1 uX COCIMHCHUA

3.1

OOmast XapakTepUCTUKAa XMMHMUYECKHX 3JIEMEHTOB — METaVIOB Ha OCHOBAaHUM MX
nosioxkenus B [lepuoanueckoi cucreMe XUMHYECKUX 351eMeHToB [ M. MenneneeBa u
cTpoeHuss atoMoB. CTpoeHHMe MeTayioB. MeTtalnudeckas CBSI3b U METaJUIMUECKast
KPUCTAJIIIMYECKAsl peIIETKA. DIEKTPOXUMUYECKUH psii HalIPsHKEHUH METaJlIoB

3.2

Ouznyeckue M XUMHYECKHWE CBOWCTBAa MeTauioB. OOmue crnocoObl MONyYeHUs
MeTauioB. [loHSATHE O KOppPO3WM METAIOB, OCHOBHBIE CIOCOOBI 3alIUTHl X OT
koppo3uu. CruiaBbl (CTanb, YYT'yH, TIOPATIOMUHHI, OpoH3a) MU UX MPHUMEHEHHE B
OBITY U TPOMBIIIJIEHHOCTH

3.3

[[{lenounsle MeTamibl: mnoyiokeHue B llepuoguyeckoll cucTeME XHUMHUYECKHX
sanementoB J[.MI. MeHneneeBa; CTpOCHME HMX AaTOMOB; HAaXOXKJICHHE B MPHUPOJIE.
Ou3nyecKkue U XUMHUYECKHE CBOWMCTBa (Ha mpuMepe Hatpus u Kaiws). OKCUAbl U
FI/I)IPOKCI/IZ[I)I HanI/Iﬂ 1 KaJIusl. HpI/IMeHeHI/Ie ICJIOYHBIX MECTAJIJIOB U UX COG)II/IHCHI/Iﬁ

3.4

[IlenoyHo3emMenpHBIE METAUIBI MAarHUM U KalbLMi: MojoxeHue B Ilepuoanueckoit
cucremMe xumuueckux diaeMmeHToB JI.M. MenzaeneeBa; CTpOCHHME HX AaATOMOB;
HaxoxzaeHue B npupoje. Ousznueckne 1 XUMUYECKHE CBOWCTBA MAarHus W KaJbLMs.
Baxneiime coequHeHuss KabIus (OKCUI, TUAPOKCHA, coiin). JKECTKOCTh BOJBI H
croco0bl €€ yCTpaHeHus

3.5

AmomuHuit: nonoxxkenue B Ilepuonuueckoil cucreme xummyeckux siaemeHToB .M.
Menpeneesa; CTpoeHUE aroma; HaxoxkaeHue B mpupone. Ousnyeckue U XUMHUYECKUE
CBOMcTBa afOMUHUS. AM(DOTEpHbIE CBOMCTBA OKCHJIA U THAPOKCH]IA ATFOMUHUS

3.6

Kene3zo: monoxenne B Ilepmoanueckoil cucreme xumuyeckux siaemeHtoB JI.U.
MemnieneeBa; cTpoeHHE aToMa; HaXOXICHHUE B NTpupojie. Pu3ndeckne U XUMHUSCKUC
cBoiicTBa xene3a. Oxcuasl, ruapokcuabl u coiu xxene3a(ll) u xxenesa(lll), ux cocras,
CBOMCTBA U MOJyYEHUE




3.7 XYUMUYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHE ¢ 0Opa3liaMyd METAlJIOB U CIUIABOB, WX
(U3UYECKUMU CBOMCTBAMU; M3yUEHHE PE3YyJIbTATOB KOPPO3UH METAUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPHUATIOB), 0COOCHHOCTEH B3aUMOICHCTBHUS OKCU/IA KATTBIUS
W HaTpusi ¢ BOAOW (BO3MOXKHO HCITOJIb30BaHHWE BUICOMATEPHANIOB); HMCCIIECIOBAHHE
CBOMCTB >KECTKOW BOJIbI; IIpOllecCa TOPEHHUS >Keje3a B KHUCIOopoAe (BO3MOXKHO
HCITOJIb30BaHNE BUCOMATEPHUAIIOB); MPU3HAKOB NMPOTEKAHMUS KAUYSCTBEHHBIX PEaKIIni
Ha MOHBI (MarHus, Kajablius, amtoMuHus, nuHka, sxenesa(ll) u xeneza(lll), mequ(ll);
HaOJIFO/ICHUE U ONMCAHKUE TIPOIIECCOB OKPAITUBAHMS TIJIJAaMEHU MOHAMU HATpPHsI, Kaaus
M Kanblus (BO3MOXKHO  HCIIOJB30BAHHME  BUJIEOMATEPHANIOB);  HCCIIEIOBAHUE
aM(OTEepHBIX CBOWCTB THIPOKCHIA QIIOMUHUSA W TUIPOKCHAA IIMHKA; DPEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/a4 10 Teme «BakHelne MeTauibl 1 UX COSAMHEHUS

4 XUMUS U OKpYKarolas cpena

4.1 HoBsle maTepuanbl U TexHOIOTMU. BemiecTBa u MaTepuanibl B HOBCETHEBHOM JKU3HU
yelioBeKka. XUMUS U 3/10pOBbe. be3onacHoe uCoyib30BaHNE BEIIECTB U XUMUYECKHUX
peaxiuii B ObITy. [lepBas momols Npyu XMMHUYECKHUX 0XKOTaxX U OTPaBJICHHIX

4.2 OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHMHYECKOE 3arps3HEHUE OKpyKarouien
cpenbl IIJK. Ponp Xumum B pemieHMH SKoJorudeckux mpobsiem. I[lpupomnsie
WUCTOYHUKU YIJIEBOJOPONOB (Yroib, MPUPOAHBIN ra3, HEPTh), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIIIEHHOCTH

4.3 XVUMHUYECKUN HKCHEPUMEHT: H3Yy4eHHE 00pa3lloB MaTepuajioB (CTEKJIO, CIUIaBbl
METAaJUIOB, [TOJMMEPHbIE MaTepHaIbl)

ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOMN OFPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O

OBLIEI'O OBPA30BAHUS
Kon IIpoBepsiemble TpedOBaHUSI K NMPEAMETHBIM pe3yJibTaTaM 0a30BOro
NMPOBEPAEMOro YPOBHSI OCBO€HHSI OCHOBHOM 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOI'O
TpeOoBaHus o0mero oopasosanus Ha ocHope PI'OC
1 IIpencraBnenue:
11 0 MO3HABAEMOCTH SIBJICHUM MPUPOJIbl, IOHUMAHUE OObEKTUBHON 3HAUMMOCTHU

OCHOB XMMHYECKOH HayKM Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMA,
KOMITOHEHTa OOIIeH KyJIbTypbl U IMPAKTHUYECKON NEATEIbHOCTH YEIOBEKa B
YCIIOBUSAX COBPEMEHHOI'0 O0IECTBA; MOHUMAaHUE MECTa XUMHUHU CPEaH JPYTux
€CTECTBEHHBIX HAYK

1.2 O HAay4YHbIX METOJAaxX II03HAHWS, B TOM YHCJIE€ SKCIEPUMEHTAIbHBIX U
TEOPETUUYECKUX METOJAaxX HCCIEHOBAHMS BELIECTB U M3YyUYCHHUS] XUMHUUYECKUX
peakIuii; yMEHHUEe UCIOJIb30BaTh MOJIENHU /Ui OOBSICHEHHS] CTPOCHUSI aTOMOB
Y MOJIEKYJ

1.3 o0 cdepax npodeccHuOHATBHON ACSITENBHOCTH, CBSI3aHHBIX C XHUMHEH U
COBPEMEHHBIMH  TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha  JIOCTHIKEHHUSX
XUMHUYECKON HAyKH, YTO MO3BOJUT OOYy4arOUIMMCSI paccMaTpUBaTh XHUMUIO
Kak cepy cBoeil Oynymielt nmpodeccHOHANbHON NEATENbHOCTH U CHeJaTh
OCO3HaHHBIN BBIOOP XMMHUU Kak IpO(QUIBHOIO MpeaMeTa IpU Iepexojie Ha
YPOBEHb CpEAHEro 00I1ero oopa3oBaHusl

2 Bragenne cucremMol XMMUYECKHX 3HAHUM M YMEHHUE INPUMEHSATH CHUCTEMY
XUMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAECT:
2.1 BAKHEHUIINE XUMUYECKHE MOHATUSA: XUMHUYECKHHM 3JIEMEHT, aTOM, MOJIEKYJa,

BEIIECTBO, IPOCTOE M CJIOXHOE BEILIECTBO, OJHOPOJIHAs U HEOJHOPOIHAsS
CMECb, OTHOCUTCIBHBIC aTOMHasd W MOJCKYJIIApHAasd MacCbl, KOJUYCCTBO
BEIIECTBA, MOJIb, MOJSIpHAs Macca, MOJSPHBIA OOBEM, OKCHI, KHCIOTa,
OCHOBaHUE, COJIb (CpemHsisl), XMMHUYECKas DPEAKIUs, PEaKIuu COCAMHCHMSI,
peaKIiy Pa3IoKEHUs, PEaKIMH 3aMEUICHHs, PEaKlud OOMEHa, TETIOBON
3¢ deKxT peakuuu, 5K30- U IHIOTEPMHUUYECKHE PEaKIMH, PacTBOP, MaccoBas
JI0JIsl XUMHUYECKOTO 3JI€MEHTAa B COCIUHEHHH, MAaccoBasi IOl M MPOLIEHTHAs
KOHIICHTPALIMsI BEIIECTBA B pACTBOPE, PO aTOMa, MIEKTPOHHBIN CJION aroMma,
aToMHasi opOuTalb, paguyc aTroMa, BaJEHTHOCTb, CTENEHb OKHUCICHUS,




XUMHUYECKasl CBS3b, AJIEKTPOOTPULATENILHOCTb, MOJSpHAas M HEMOJspHas
KOBAJIGHTHAsl CBSI3b, MOHHASI CBS3b, META/NIMUECKasl CBS3b, KPUCTAJUIMYECKAs
pem€rka (aromMHasi, HIOHHAsl, METAITUYECKasi, MOJIEKYJIApHAasi), UOH, KAaTHUOH,
aHMOH, DJIEKTPOJIUT U HEDJIEKTPOIUT, 3JICKTPOJUTHUYECKAsl JAUCCOLUAIIMS,
peakuuMd HMOHHOTO OOMEHa, OKHCIMTEbHO-BOCCTAHOBHUTEIBHBIC PEaKIUH,
OKHCIIUTEh U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAaHOBJICHHUE, AJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHUMbIE M HEOOpAaTHMBbIC PEAKIUU, CKOPOCTh
XUMUYECKON peakiuu, Katanuzatop, [IJIK, koppo3us MeTauioB, CIUIaBbl

2.2 OCHOBOIOJIAralolue 3aKOHbl ~XMMHH: 3aKOH  COXpPaHEHHs  MaccChl,
nepuoanueckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpoO

2.3 TEOPUU XUMHUU: aTOMHO-MOJICKYJISIpHASI TEOPHSI, TEOPHUS IIEKTPOTUTHICCKOMN
JICCOLMAIIUU

3 Brnagenune ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1 yYMEHHE MPaBHJIBHO HCIIOJIb30BAaTh M3YyYEHHBIC BEIIECTBA M MaTepuaibl (B
TOM YHCJI€ MHHEPAIbHBIE YyIOOPCHHs, METaUlbl M CIUIABBI, IMPOJYKTHI
nepepaboTKU MPUPOAHBIX HUCTOYHUKOB YTJIEBOJOPOAOB (YIS, MPUPOTHOTO
raza, HepTH) B OBITY, CEIBCKOM XO3SHCTBE, HAa TIPOU3BOJICTBE M MOHUMAHHE
3HAYEHUS KHUPOB, OEIKOB, YIJIEBOJOB [Jsi OpraHM3Ma YelOBEKa; YMEHHUE
MIPOTHO3UPOBATH BIMSIHHE BEUIECTB M XUMUYCCKUX MPOIIECCOB HA OPTraHU3M
YeJI0OBEKa U OKPYKAIOILYI0 TPUPOJIHYIO CPEAY

3.2 YMEHHE MHTETPUPOBATH XUMHUUECKUE 3HAHUS CO 3HAHUSAMH APYTHX YIeOHBIX
MIPEeIMETOB

3.3 HaJIMYUe OIbITa PaboOThl C Pa3IUYHBIMU HCTOYHHKAMH HH(pOpMamuu I10
XUMHM  (HayyHas W HAYYHO-TIOMYJIsSIpHAsh  JMTepaTypa,  CJIOBapH,
CIPABOYHHKH, HHTEPHET-PECYPCHI)

3.4 yMeHHe OOBEKTHBHO OILIGHMBAaTh HWH(GOPMALMIO O BEIIeCTBaX, UX
MPEBPAMICHUSAX W MPAKTHYESCKOM NPUMEHEHWH U YMEHHUE HCIOJIb30BaTh €€
JUIS pellieHus: yueOHO-TI03HaBaTeNbHBIX 33]a4

4 Brnagenne ocHoBaMH MOHSTHHHOTO ammapaTa W CHMBOJHYECKOTO SI3BIKA
XUMHH JJI COCTaBJIeHUS (POpPMyYJ HEOPraHUYECKUX BEIIECTB, YpPaBHEHHIA
XUMHYECKHUX peakiuii; ocHoBamMH xumudeckord HoMeHkiatypsl (IUPAC u
TPUBHAIILHON)

5 YMeHue 00bACHATH CBSI3b MOJOKEHUs dNeMeHTa B [lepuonndeckoii cucreme
C YHCIIOBBIMU XapaKTCPUCTUKAMHU CTPOCHHUS aTOMOB XUMHUYCCKUX JIEMEHTOB
(coctaB u 3apsn sAapa, oOliee YHCIO DJIIEKTPOHOB), pacHpeeleHueM
AJIEKTPOHOB TI0 SHEPTrETUYCCKUM YPOBHSIM aTOMOB IEPBBIX TPEX TEPUOJIOB,
KaJusl M KaJblIUs

6 [IpencraBinenue O NEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKUX
AJIEMEHTOB (paguyc aToMma, JIEKTPOOTPHUIIATETILHOCTE), TIPOCTHIX U CIOXKHBIX
BELIECTB OT MOJIOKEHHUs 3eMeHTOB B llepuoanueckoit cucreme (B Maibx
MepHoJaxX U TTIaBHBIX MOATPYINAX) U AJIEKTPOHHOTO CTPOSHUS aToMa

7 YMeHnue knaccuuuupoBarh:

7.1 XUMHUYECKUE FTIEMEHTHI

7.2 HEOpraHMYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIINU

8 YMeHne onpeensTh:

8.1 BJICHTHOCTH M CTEIICHb OKMCIICHUS XUMHYECKUX JICMEHTOB, 3apsiji HOHA

8.2 BUJI XUMHUYECKOU CBSI3U M TUT KPUCTAIUTHUECKON CTPYKTYPHI B COSTUHEHUSIX

8.3 XapakTep cpebl B BOJHBIX PACTBOPaxX BEMIECTB (KUCIOT, OCHOBAHUH )

8.4 OKHCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue XapakTepru30BaTh (YU3HUECKHE U XUMUYICCKUE CBOWCTBA:

9.1 MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOA, Tpadur, aimas, KpeMHHl,
a3oT, (ocdop, cepa, Xjop, HATpUH, KWW, MarHui, KajabIUi, aTlOMUHUIM,
JKEJIe30)

9.2 CIIO)KHBIX BEIIECTB, B TOM YHCJE€ WX BOJHBIX pPacTBOPOB (BOJa, aMMHAK,




XJIOPOBOJIOPOJ, CEPOBOJOPOI, OKCHUABI M THUIPOKCUABI MeTaiioB |-I1A
rpym, amtomuaus, meau (1), muaka, sxeneza (11 u 1), okcuasr yrnepona (Il
u V), xpemnus (1V), azora u hocdopa (1l u V), ceprr (IV u VI), ceprucras,
cepHas, a30THcTas, a30THas1, pochopHas, yroapHas, KpeMHHEBasi KUCIIOTa U
HX COJIN)

9.3 MIPOTHO3UPOBATh U XapPaKTEPH30BATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT
WX COCTaBa U CTPOCHHUSA, MPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX
CBOWMCTB, BO3MOXXHOCTh TIPOTEKaHWs XHUMHUYECKUX TpPEBpallCHUNd B
Pa3IMYHBIX YCIOBUSIX

10 YMeHHUe COCTaBIsATh MOJICKYJSIPHBIE U MOHHBIC YPABHEHHS PEAKIIHI, B TOM
qrcle!

10.1 peakiuii HOHHOro oOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil

10.3 WJUTIOCTPUPYIOIIUX XMMHYECKHUE CBONCTBA H3YUYEHHBIX KJIaccOB (TPYIII)
HEOPraHMYECKUX BEIIECTB

10.4 MOITBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MEKIY HUMU

11 YMeHne BRIYUCIATH (IPOBOIUTH PACUEThI):

111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO UM MOJISIPHYIO MacChl BEUIECTB, MAacCOBYIO
JIOJTI0 XMMHYECKOTO 3JIEMEHTA B COCIMHCHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3oB

11.4 [0 YpPaBHEHUSM XMMHYECKHUX pPEaKIHi W HaXOAUTh KOJIUYECTBO BEIIECTBA,
00BEM M MacCy peareHTOB WJIM TPOAYKTOB PEAKIIHH

12 Bnanenue (3HaHME OCHOB):

12.1 OCHOBHBIMH METOJIaMU HAy4HOTO II03HaHUs (HAOJIIOJICHUE, W3MEpEHUE,
JKCIIEPUMEHT, MOJEIUPOBAHME) NPU HM3YyYECHUH BEHIECTB M XHMHUYECKUX
SIBJICHUW; YMEHHE CQHOPMYIHMPOBATH MPOOIEMY M TNPEAJIOKHTH TYTH €€
pelieHus

12.2 0e30MmacHoi padoThl ¢ XUMUYECKHMH BEIIECTBAMHU, XUMUICCKOU MOCYIAON U
71a60paTOPHBIM 000PYTIOBAHUEM

12.3 mpaBWiIaMid 0€30MacHOTO OOpalleHHUs C BEIIeCTBAMH, HCIIOJIb3yeMbIMH B
MMOBCETHCBHON JKHM3HH, TIPABWJIAMH TIOBEJCHUS B IEISIX COCPEKCHUS
3I0pOBbS M OKpYKalIlled MNPUPOAHON Cpelbl; TOHMMaHHE Bpeaa
(omacHOCTH) BO3/CHCTBHS HA KMBBIC OPTaHW3MBI OMPEICIIEHHBIX BEIICCTB,
Ccroco00B YMEHbIIIEHUS U MPEAOTBPAIICHUs X BPEAHOTO BO3JCHCTBHS

13 Hanwume mpakTUYeCKWX HABBIKOB ITUTAHUPOBAHHS W OCYIIECTBICHUS
CIIETYIOIINX XUMUYECKUX IKCIIEPHUMEHTOB:

131 U3Y4YEHHE U OIUCaHue (PU3UYECKHX CBOMCTB BEILIECTB; O3HAKOMJICHHE C
(GU3MYECKUMU U XUMUYECKUMH SIBICHUSMHU; OTBITHI, WILTIOCTPUPYIOIIHE
MIPU3HAKY IPOTEKAHUS XUMHUYECKUX PEaKIInii

13.2 n3yueHue cnocoOoB pa3eseHus cMecen

13.3 MOJIyYEeHUE KHUCIIOPOJa M W3YYCHHE €r0 CBOMCTB; IMOJIYYCHHWE BOJOpOJA H
M3Y4YEHHE €ro CBOWCTB; MOJYYE€HHE YTJIEKUCIOro ra3a W H3Y4eHHEe ero
CBOWCTB; MOJYYCHUE aMMHaKa U N3y4€HUE €ro CBOMCTB

13.4 IIPUTOTOBJIEHUE  PAacTBOPOB  C  ONPEAENEHHOW  MaccoBOWM  J0Jei
PacTBOPEHHOTO BEIIECTBA

135 PUMEHEHHE UHIUKATOPOB (JIaKMyca, METHIIOpaHka U (eHoITaIenHa) s
OTIpeIeNICHUs] XapaKTepa CPeJibl B paCTBOpPaxX KUCIOT U MIeIouei

13.6 WCCIICIOBAaHNE W OINKMCAHHWE CBOMCTB HEOPTaHMUYECKHX BEIIECTB Pa3IUIHBIX
KJIACCOB; H3YYEHHE B3aUMOJICHCTBUSI KHUCIOT C MeETalaMd, OKCHAAMHU
METAJIOB, PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHA OCHOBAaHHSIMH, COJISIMHU;
MOJIyYeHHUE HEePACTBOPUMBIX OCHOBAaHUH; BBITECHEHHE OJHOTO MeTalia
IPYyTHM W3 pacTBOpa COJIM;, WHCCIeAOBaHWE aM(OTEPHBIX CBOWCTB
THIPOKCHUIOB ATFOMUHUS U IMHKA

13.7 pelleHrne DKCIePUMEHTATBHBIX 3a1ad 1o TemMaM: «OCHOBHBIC KJIacChl

HCOPTraHNYCCKUX COe,Z[I/IHCHI/II‘/’I»; «9J’IeKTp0J’II/ITI/I‘{eCKa}I JAUCCOLIMAIIHA,




«Baxkneinne HeMeTallIbl M MX COSIMHEHUS»; «BakHelmme MeTallIbl U UX
COEIMHEHU S

13.8

XUMHAYECKHE JKCIIEPUMEHTHI, HWUTFOCTPUPYIONIUE TPH3HAKK IPOTCKAHHS
peakiuii HOHHOTO OOMEHa; Ka4yeCTBCHHBIE PEaKI[MU Ha MPHUCYTCTBYIOIINE B
BOJIHBIX PAcTBOpPAx HMOHBI: XJIOPH[-, OpOMHI-, HOIUI-, CyibdaT-, pocdar-,
KapOOHAT-, CHIIUKAT-aHUOHBI, TUAPOKCUI-UOHBI, KATHOHBI aMMOHWSI, MaTHUS,
KaJIBIIMS, AIFOMUHUS, Jkele3a (2+) u skenesa (3+), meau (2+), mMHKa

14

YmMmenue:

141

IIPEJCTABIATh PE3YIbTAThl SKCIIEPUMEHTA B (hOpPME BBIBOJIOB, JOKA3aTEIbCTB,
rpaduKOB U TaOJIMII U BBISBISITh SMIMPHUIECKUE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBAaTG CBA3HM MCXKIAY PCAJIbHO Ha6J'IIOI[aeMI)IMI/I XUMHNYCCKUMHU
ABJICHUAMHA MW IMpoLHECCaMH, IMPOUCXOAAIIMMHU B MAKpO- U MHKPOMHPC,
OOBACHATH IPUYNHBI MHOFOO6pa3I/IH BE€IICCTB

IHEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 29K3AMEHE 110 XUMHWH

Kon IIpoBepsieMblii DJIEMEHT COJIePKAHUS
1 IlepBoHayaJIbHbIE XUMUYECKHUE MTOHSATUS
11 UucTteie BemecTBa u cMecu. CriocoObI pa3ziesieHus: cMecen
1.2 ATOMBI U MOJEKYJBl. XUMHUYECKUE 31€MEHThl. CHUMBOJBI XMUMUYECKUX DIJIEMEHTOB.
IIpocTble U CIOXKHBIE BENIECTBA.
13 Xumuueckas ¢opmyia. BajleHTHOCTb aTOMOB XUMHUYECKUX 3JeMeHTOB. CTeneHb
OKHCJICHUS
14 3aKOH IOCTOSHCTBA cocTaBa BenlecTB. OTHOCUTENIBHAs  aTOMHas — Macca.
OTtHocuTenbHAsE MOJEKyJsipHas Mmacca. MaccoBasi IO XMMHUYECKOIO 3JIEMEHTa B
COECIMHEHUU
15 KonmuuectBo BemectBa. Mok, Momsipnass macca. MomnspHbiii  00bEM  Ta30B.
B3auMocBsI3b KOJIMYECTBA, MACCHI U YHCJIA CTPYKTYPHBIX €IMHUL BEIIECTBA
1.6 dusnyeckue U XUMUYECKUE SIBICHUA. XUMHUYECKas peakius U e€ NMpU3HaKU. 3aKOH
COXPAHEHHUs MacChl BENIECTB. XUMUYECKUE YPABHEHUS
2 [lepnonnueckuit 3akoH u llepuogmueckas cucrtema XUMHYECKHX 3jeMeHTOB J[.U.
MenpeneeBa. CTpoeHHE aTOMOB
2.1 Ilepnonnueckuit 3akoH. Ilepuomnueckas cucreMa XUMHUYECKHUX dieMeHTOB JI.M.
MenpeneeBa. Ilepuonbl m rpynmbl. PU3MYECKUMH CMBICH MOPSIKOBOIO HOMEpA,
HOMEPOB NEPUO/IA U TPYMIIBI DJIEMEHTA
2.2 Crpoenue atomoB. CoctaB aromHbIX siaep. M3orombl. Onektponsl. CtpoeHue
3JIEKTPOHHBIX 000J04YEeK aTOMOB NepBbIX 20 XUMUYeCKUX 3eMeHToB [lepuonudeckoil
cucremsl J[.1. Menaeneesa
2.3 3aKOHOMEPHOCTH B WM3MEHEHMM CBOWCTB XMMHMUYECKHUX DJEMEHTOB IIEPBBIX TPEX
NepUoJOB, Kailus, Kaiubius (paguyca aTOMOB,  AJIEKTPOOTPHUIATEIbHOCTH,
METANINYECKMX Y HEMETAJUNIMYECKUX CBOMCTB) M UX COEIMHEHUN B COOTBETCTBUU C
10JIO)KEHHEM 2JIeMeHTOB B [lepunoinyeckoil cucteMe u CTpOEHUEM X aTOMOB
3 CrpoeHue BenecTna
3.1 Xumunyeckass  cBi3b.  KoBasmeHTHas  (monsipHas U HEMNOJIApHasl)  CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas cBs3b. MeTannndeckast
CBSI3b
3.2 Tumnel kpucTaIUIMYECKUX PEHIETOK (aTOMHAs, HOHHAsI, MeTaJuIn4YecKasi), 3aBUCMOCTb
CBOMCTB BEIIECTBA OT TUNA KPUCTAJUINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H
4 Baxkneiiime mnpeAcTaBUTENM HEOPraHMYECKUX BemiecTB. Hemeramisl U ux
coeTMHEeHMsl. MeTaibl U X COeAMHEHUS
4.1 Knaccudpukanus W  HOMEHKJIATypa HEOPraHWYECKUX COEIMHEHUIl: OKCHIOB
(coneoOpasyromye: OCHOBHBIE, KHCIOTHbIE, aM(pOTEpHbIE) U HECcoJIe00pa3yIoIIne;
OCHOBaHUH (1IETOYM U HEPACTBOPUMbBIE OCHOBAHUSA); KUCIOT (KUCIOPOJCOAEpKaIIHE
1 OECKUCIIOPO/IHBIE, OJJHOOCHOBHBIE 1 MHOT'OOCHOBHBIE); COJIEH (CPEIHUX M KHCIIBIX)
4.2 Ouznyeckue U XUMHUYECKHE CBOWCTBAa IPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJA,

XJIOpa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHHUS




4.3

dusnueckue U XMMUYECKHE CBOMCTBA IIPOCTHIX BEILECTB-METAJLIOB: JIMTHS, HATPUS,
Kanus, MarHusd M KaJbLHsA, aIIOMUHHUSA, JKeJIe3a. OJICKTPOXUMHUYECKHHM Pl
HaIPsDKEHUN METaJUIOB

4.4

Ou3nyeckue M XUMHYECKHME CBOWCTBA BOJOPOAHBIX COCAMHEHUN HEMETAJUIOB:
XJIOpPOBOJIOPO/IAa, CEPOBOJOPO/IA, aMMHAKA

4.5

duznyeckue U XUMUUYECKUE CBOMCTBA OKcu10B HemeTawioB: ceprl (1V, V1), azota(ll,
IV, V), dochopa(lll, V), yraepoma(ll, 1IV), kpemuus(lV). IloaydeHune OKCHIOB
HEMETaJJIOB

4.6

Xumudeckue cBoiictBa okcu1oB: MetauioB |A—IA rpynm, uaka, memu(ll) u sxeneza(ll,
[11). TToryueHne OKCUIOB METAJIIOB

4.7

XUMUYEeCKHEe CBOMCTBA OCHOBaHMM M amMQpOTEpHBIX TUIPOKCUIOB (HA MpUMeEpe
THJIPOKCUIOB AJIOMHHHUSA, XKene3a, MuHKa). [lomydeHue ocHOBaHM M aM(OTEPHBIX
TUAPOKCHJIOB

4.8

OOmpe XMMHUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOH, CEPOBOJOPOIHOM,
CEPHHUCTOM, CEpHOW, a30THOH, QocPopHOH, KpeMHHEBOW, yroibHOU. Ocolbie
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOW KUCIOT. IlomydyeHue
KHCJIOT

4.9

OO61ue xuMuYecKue cBoiicTBa cpeHux coneil. [lomyuenue coneit

4.10

[Tonyuenune, coOupaHue, paclio3HaBaHUE BOJOPOJA, KHUCIOpPOJa, aMMHaKa,
YTIICKHCIIOTO Ta3a B JIAbopaTopuu
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[lonyyenne ammHMaka, CEpHOM W A30THOM KHUCIOT B MPOMBIIIICHHOCTH. OO0mue
CocO0bI NOJTYYEHUs] METAJJIOB

4.12

I'enermueckas CBA3b MCXKY KilaCCaMU HCOPTaHNUYCCKUX COCI[I/IHCHI/Iﬁ

XUMHYECKHE pC€aKnunu

5.1

Knaccupukanmss XUMUYECKHUX pEAKIMKA 1O PAa3TUYHBIM MpPHU3HAKAM: 1O YHCITY H
COCTaBY YYaCTBYIOIMX B PEAKIMM BEILECTB, MO TEIUIOBOMY 3PQEKTY, 10 U3MEHEHUIO
CTEIIEHEH OKHCIICHUS XMMUYECKUX JJIEMEHTOB

5.2

TermnoBoii 3 (eKT XUMHUECKON peakIHH, TEPMOXMMUYECKUE YpaBHEHHS. DK30- H
SHAOTEPMHUUYECKHE peaKkIK. TepMOXUMHUECKHE YPAaBHEHUS

5.3

OKUCIINTEIbHOBOCCTAHOBUTENbHBIE  peakiuu. OKHUCIUTEIM U BOCCTAHOBUTEIH.
[Ipoueccsl OKHCIICHUS u BOCCTaHOBJICHHUS. DNEeKTPOHHBIN OanaHc
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHON PEAKIIUHI

5.4

Teopus snexTpoluTHYECKON aucconuanuu. KaTWOHBI, aHUOHBI. DJIEKTPOIHUTHI M
HEeNIeKTPoNuThl. CUITbHBIC U clla0ble 2NeKTPonuThl. CTeneHb AUCCOINAINH

5.5

Peakiiun nonHoro ooMeHa. Y ClIoBHs IPOTEKAHUS peakIii HOHHOrO 0OMeHa, MOJIHbIE
Y COKpaIICHHbIE NOHHBIE YPABHEHUS PEAKIINI

XUMUS ¥ OKpy’Karolas cpeja

6.1

BemecrBa u wMarepuansl B IIOBCEIHEBHOW JKM3HM 4eloBeKa. besomacHoe
UCIOJIb30BaHUE BEIIECTB M XUMMUYECKMX peakuuil B ynaboparopuu u ObiTy. IlepBas
IIOMOIIb TP XUMHYCCKUX O0KOIr'aX U OTPABJICHUAX

6.2

XuMUYecKoe 3arpsi3HeHHE OKpYXKarolled cpeabl (KUCIOTHBIE NOXKIU, 3arps3HEHHE
MOYBBI, BO3JyXa H BOJOEMOB), CHOCOOBI ero mnpenorBpamieHus [IpeaenbHas
nonyctumast konuentpanus Bemects (ITK). Poxs xuMuu B pemieHnn s3K0I0THYecKux
npoOseM. Y CcuieHne napHukoBoro 3G dekra, pa3pyneHue 030HOBOTO CJIOs

6.3

[Ipumenenue cepsl, a3ota, Gocdopa, yraepoaa, KpeMHHUSI U UX COCIUHEHUH B OBITY,
MEIUIIMHE, TPOMBIIIUICHHOCTH W CEJIBCKOM XO3siiicTBe. llprMeHeHue MeTaiuioB u
CIUTaBOB (CTajb, YYT'yH, AIOPATIOMUHUHN, OpoH3a) B OBITY W MPOMBIIUICHHOCTH HUX
coenuHeHnil. [loHsATHE O KOPPO3UM METANIOB, OCHOBHBIC CIOCOOBI 3aIIUTHI WX OT
KOppo3uu

6.4

[IpupoaHble UICTOYHUKHU YTIIIEBOJOPOIOB (Yroib, IPUPOIHBIN ra3, HedTh), MPOAYKTHI
ux nepepadoTku (6€H3MH), UX POJIb B OBITY M IPOMBIIIEHHOCTH

6.5

[lepBoHavabHBIE TOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX YIepona
(MeraH, 3TaH, ATUJIEH, AlIETWIEH, ATAHOJ, TJIMUEPUH, yYKCycHas kucinota). [lonstue o
OMOJIOTMYECKH BKHBIX BEIECTBAX: JKUPax, OCNKaxX, YrieBoJaXx — U UX POJIH B JKU3HU
YyeJI0BeKa

Pacuérrr:




7.1 1o (hopMysaM XMMHYECKUX COCAMHEHUM
7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM YPABHCHHSIM




