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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABICHA HAa OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpaszoBanus, mpenacraBieHHbIx B @T'OC OOO, a Ttakke Ha OcCHOBe (enepanbHON paboueit
InporpaMmbl BOCIIUTAHUA U C y‘IéTOM KOHIOCHIIUU ITPETIoAaBaHUA y‘-IC6HOI‘0 npeamMera «XUMHUSI» B
oOpa3oBaTeNIbHBIX opranm3amsx Poccuiickoit denepammm.

[Iporpamma mo XuMUHM Ja€T TPEACTABICHUE O LENAX, OOmEeill crparerun OOydeHHs,
BOCIIMTAHUS M PAa3BUTHA OOYYAIOUIUXCS CPEACTBAMH Y4eOHOTO TMpenMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE MPEIMETHOE COJCp)KaHue, MPEeIyCMAaTPUBACT paCIpeNeieHue ero 1o Kiaccam |
CTPYKTYPUPOBAHUEC IO pa3aciiaM U TEMaM IPOrpaMMbl IO XUMUHU, ONIPCACIIACT KOJINYCCTBCHHBIC U
KauCCTBCHHBIC XapaKTCPUCTUKN COACPIKAHUA, PEKOMCHIAYEMYIO ITOCICAOBATCIBHOCTE H3YYCHHA
XUMHH C Y4ETOM MEXKMPEIMETHbIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00Yy4aroIUXCsl, ONpeNesieT BO3MOKHOCTH MpeAMETa JUlsl peaanu3aluu
TpeOOBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOM MNpOrpaMMbl Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKkKe TpeOOBaHUH K pe3yabTaTaM oOydeHHs] XUMUU Ha YPOBHE
Heﬂeﬁ HU3Yy4CHHUA TMNpEe€aAMETa W OCHOBHBIX BHJ0B yqe6HO-H03HaBaTeHBHOﬁ ACATCIIBHOCTHU
00y4JaroIIerocs mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHHE XUMHH CIYXUT OCHOBOW At (POPMUPOBAaHUS MHUPOBO33pEHUsI 00y4aromerocs, ero
MIPE/ICTaBICHUM O MaTepualbHOM €JUHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOpMUpYyEMble XUMUEH
MPEJCTABICHHUS O B3aUMOIIPEBPAILEHUAX SHEPrMH M 00 3BOJIIOLMH BEIIECTB B MPUPOJE, O MyTAX
pemieHust  00aJbHBIX  MPOOJEM  YCTOWYMBOIO  Pa3BUTHUSA  4YEJIOBEUECTBA —  ChIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaju3alMi BO3MOXHOCTEH Al caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYphI
JMYHOCTH, €€ 001el U (PyHKIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEH 0Oyuarommxcs,
HaBBIKOB UX CAMOCTOSITEJIbHON y4eOHOH NesTeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIX
YMEHUH, HEOOXOMMBIX KaK B IIOBCEHEBHOM XKU3HU, TaK U B IPOPECCUOHATIBHOMN 1€ TEIbHOCTH;

3HAaKOMUT CO CIIEHU(PHUKONH HayYHOTO MBIIIJICHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIAa
Ha €IMHCTBO IPHUPOJBI M 4YeJOBEKa, SBIIAETCS OTBETCTBEHHBIM 3TanmoM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crnocoOCTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOIMUECKOE 00pa30BaHue 00yUarOIIUXCs.

JlaHHble HampaBiIeHHUs B OOYYECHMM XHMHMM OOECHEeYMBAIOTCS CHEeUU(pUKON COAepiKaHUs
y4eOHOTO MpeaMeTa, KOTOPBIH SBIsETCS Melarornyeckd aJlaiTUPOBAHHBIM OTpa)keHHEM 0a30BOM
HayK{ XUMUU Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHsS OPHUEHTHPOBAH Ha OCBOEHHUE
00y4aromuMHCs CUCTEMBbl NEPBOHAYAIBHBIX MOHATUN XHUMHMH, OCHOB HEOPraHMYECKOW XUMHUM H
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OPraHNYeCKON XUMUH.



CtpykTypa coaep:KaHUs MPOrpaMMbl MO0 XUMHUHU CHOPMHPOBAHA HA OCHOBE CHUCTEMHOTO
1oaxo/1a K e€ nzyuenutro. CojiepkaHue CKJIaAbIBA€TCs U3 CUCTEMbI IOHITUH O XMMUUYECKOM 3JIEMEHTE
M BEUIECTBE W CHCTEMBI TMOHATUH O XUMHUYECKOW peakiuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl 10 MPUHLUILY [OCIEI0BATEIBHOIO Pa3BUTHs 3HAHWNW Ha OCHOBE TEOPETHUYECKUX
IIPEICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS] KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa [l. 1. MeHneneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— TPE/ICTABJICHUH 00 MEKTPOIUTUIESCKON TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE OHMIMPUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEI0BATENLHO OT OJHOTO YPOBHSI K APYroMY, BBIIIOJIHSS
(GyHKIMM OOBSICHEHHS U NPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTUYECKOTO
MPUMEHEHUSI U TIOJTyUEHHUS] U3y4aeMbIX BEIIECTB.

OcBoeHne nporpaMMbl IO XUMHHM CHOCOOCTBYET (HOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMHUYECKOM COCTABJLIIONIEN HAy4YHOW KAapTUHBI MHpAa B JIOTMKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOUIIEHMS] K HAyYHOMY 3HAHUIO U METOJaM IO3HaHMs B Hayke. M3yueHue Xumuu
MIPOUCXOJUT C MPUBJICYCHUEM 3HAHUM M3 paHEe M3YYEHHBIX Y4EOHBIX IMpeaMeToB: «OKpyxKarouuil
Mup», «brosorus. 57 kinacce» u «Pu3nKa. 7 KIacey.

[Ipn m3ydyeHUn XUMUU MPOUCXOTUT (HOPMHUPOBAHHE 3HAHUI OCHOB XMMHYECKOW HAYKU Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, TPAKTUUECKOMN JeATEeIbHOCTH YelIoBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MUPOBOH KYJIBTYphI. 3ajjauya y4eOHOT 0 IpeIMeTa COCTOUT B (JOPMHUPOBAHNUU CUCTEMBI
XUMUYECKUX 3HAHUN — BaKHEHIIHMX (PAKTOB, MOHATHH, 3aKOHOB M TCOPETUUYECKUX TOJIOKEHUH,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAyKH, B IPUOOIIEHUH K HAyYHbIM
MeTOaM MO3HAHMsI TPU U3YYEHUH BEIECTB M XMMHUYECKUX pPeaKkLUuii, B GOPMUPOBAHUU U PAa3BUTUU
[IO3HABATEIbHBIX YMEHUH W HX TPUMEHEHUHM B  y4yeOHO-NIO3HABAaTENbHOW U ydeOHO-
HCCIIEI0BATENIbCKOM AEATeNbHOCTH, OCBOEHUM IpaBUJl 0€30I1aCHOTO OOpAILEHMs C BElleCTBaAaMH B
[IOBCEJHEBHOM JKU3HHU.

IIpy wm3yyeHMHM XUMUU Ha YPOBHE OCHOBHOIO 0OLIEro oOpa30BaHUS BaXHOE 3HAUCHHE
IpUOOpeN Takue Lel, Kak:

— (GOpMHUpPOBaHHE HHTEIUIEKTyalbHO PAa3BUTON JIMYHOCTHU, T'OTOBOM K camM0o00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIIbHOMY IPUHATHUIO pelIeHui, CHOCOOHON alanTUPOBATHCS K OBICTPO
MEHSIOIIHUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJICHHOCTh OOy4YeHMs Ha CHUCTeMaThdeckoe npuoOliieHne oOyJaromuxes K
CaMOCTOSITEJIbHON MO3HABATEIBHON JESITeIbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (GOPMHUPYIOLINM
MOTHBALMIO U pa3BUTHE CIOCOOHOCTEN K XUMHUU;

— ofecrieyeHne YCIOBHM, CHOCOOCTBYIOIIMX TNPUOOPETEHHI0 OOYyJaroIMMUCS OIbITa
pa3sHOOOpa3HOW JeATETbHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIHI), MMEIOLINX YHUBEpPCAIbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (opmupoBaHue oOmmeld (yHKIMOHATBHOW M €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quciae yMEHUI OOBSCHATh M OLIEHUBATh SBJICHUS OKPYXKAIOIIEr0 MHUpA, UCIONb3Ys 3HAHUS U OIbIT,



MOJIyYCHHBIE MTPU U3YYCHUH XHUMHHU, IPUMEHSTH UX MPHU PEHICHUHU Mpo0IeM B IOBCEAHEBHOM KU3HH
U TPYZAOBOH I€ATEIbHOCTH;

— (opmupoBaHue y 0Oyyaromuxcs T'YMaHUCTHYECKUX OTHOLICHWH, MOHUMAaHHs IIEHHOCTH
XMUMUYECKUX 3HAHUW I BBIPAOOTKHM HKOJIOTHYECKH I€J1eCO00pa3HOro MOBEACHUS B OBITY U
TPYLOBOM ACATEIBHOCTU B LEISAX COXPAHEHUS CBOETO 3I0POBbS U OKPYKAIOIIEH IIPUPOJHON CPEMBL;

— pa3BUTHE MOTHBALUM K 00Y4EHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOGHUS OOIICUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpOGWIIs U
HaIPaBJIEHHOCTH JAJIbHEUIIET0 00yUEeHMUSI.

OOwee yncia0 4acoB, OTBEAEHHBIX U M3YYEHUS XMMHUHM Ha YPOBHE OCHOBHOTO OOLIEro
oOpa3oBanus, coctaBisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).

COJAEP/KAHUE OBYYEHUA

8 KUJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MOHSITUS

[Ipenmer xumuu. Posib XuMHM B )KM3HU YeTOBEKa. XMMUS B CUCTEME HayK. Tena u BelecTsa.
®du3nyecKre CBOMCTBA BENIECTB. ArperatHoe coctostHue BemecTB. [[oHsTHe 0 MeTo1ax TO3HAHUA B
xumun. Yucrteie BeniecTBa U cMecu. CriocoObl pa3aesieHust CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 2IEeMEHTHI. CHMBOJIBI XUMHUUYECKUX 3JIEMEHTOB. [IpocThie n
CJI0’KHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢popMysa. BaaeHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BellecTB. OTHOCUTENbHAsI aTOMHast Macca. OTHOCUTENbHAS MOJIEKYJIsipHas Macca. MaccoBast
JIOJISI XUMUYECKOTO 3JICMEHTA B COCTMHECHUH.

KonnuecTtBo BemectBa. Mosib. MosisipHast macca. B3auMocCBsI3b KOJMYECTBA, MAaCChl M YHUCIIA
CTPYKTYPHBIX €MHUII BenecTBa. Pacu€Tel mo hopmynaM XUMUYECKUX COCAMHEHUH.

du3nyeckue M XUMHUYECKUE SBICHHSA. XUMHUYECKas peakiuuss U €€ NpPU3HAKU. 3aKOoH
COXpaHEHHUsI MacChl BelIeCcTB. XHMHYECKHE ypaBHEHHs. Kiaccuukaius XUMHUYECKHUX pPEaKIUi
(coenuHeHMs, pa3lIoKeHUS, 3aMeIIeHUs, OOMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWiIaMU pabOThl B JIabOpaTOpuu U MNpUEMAMHU
oOpailieHuss ¢ J1abopaTOpHBIM OOOpPYJOBaHUEM, H3y4eHHE W OMUCaHUE (PU3MUECKUX CBOICTB
00pa3IoB HEOPraHMYECKHX BEIIECTB, HAOMIOeHUE (U3MUECKHUX (TUIaBJICHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIKe, KHUICHHE M KOHIECHCAIUs BOJbI) M XUMUYECKUX (TOpEHHUE CBEYH,
MMPOKAJMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHUE MeJa C KUCIOTOM) SIBJICHHUMA, HAOIIOJICHUE U
OTHCAaHHE TMPHU3HAKOB MPOTEKaHWs XMMHUYECKUX pPeaKIMil (pa3joKeHHe caxapa, B3auMOJICHCTBUE
CEepHON KHUCIOTHI C XJOpHAOM Oapusi, pasznoxenue ruapokcuaa menu (1) mpu nHarpeBanuu,
B3aMMO/IEHCTBHE KeJe3a ¢ pacTBopoM coiu meau (l1), u3ydenue cnocoOoB paszeneHus cMmeceil: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHME, BBHIIAPUBAHKE, MUCTHILIISAIUS, XpomaTtorpadus, MpoBeIecHUE
OUMCTKA TIOBapEHHOW CONM, HAONIOIeHWe U ONHCaHUE pPe3yabTaTOB IMPOBEIEHUS OIbITa,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS! MACChl, CO3/IaHUE MO/IENEeH MOJIEKYI (LIapOCTEPKHEBBIX).



Ba:kHeiilue npeacTaBuTe Il HEOPraHU4eCKMX BelleCTB

Bo3nyx — cmecwh razoB. CocraB Bo3ayxa. Kuciopox — 3j1e€MEHT M NIpOCTOE BEILECTBO.
Haxosxnenue kuciopoia B NMpHpoJE, (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (pPEaKUUH TOPEHHS).
Oxcunpl. Ilpumenenue xkucimopona. CnocoObl MOMy4EHHs KHCIOpOJa B JIaOOpaTOpuu |
npoMBbIIIeHHOCTH. KpyroBopor kucinopona B mpupoge. O30H — auioTpomHash MoAuQukanus
KHCJIOPOJ1a.

TemoBoil 3¢¢dexkr XUMHUYECKON peakuuu, TEPMOXMMUYECKHE YpaBHEHHUS, DJK30- W
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: Yroidb W METaH. 3arpsA3HEHHUE BO3/yXa, YCHJIEHUE
MApHUKOBOTO AP QeKTa, pa3pylnieHre 030HOBOTO CIIOS.

Bogopoxa — anemeHT u mpocTtoe BemniecTBo. Haxoxaenne Boiopoa B mpupojae, Gpu3ndeckue u
XMUMHYECKHE CBOMCTBA, IPUMEHEHHE, CLIOCOObI MonydyeHus. Kuciaotel u conu.

MouisipHblii 00BEM ra3oB. Pacu€Tbl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoiMcTBa BOoAbl. Boma kak pactBopurens. PactBopbel. HacelmeHHble un
HEHaCBILEHHbIE PACTBOPHI. PacTBOpMMOCTH BellecTB B BoJie. MaccoBasi 70151 BEIIeCTBA B PacTBOPE.
Xumudeckue cBoicTBa Bonbl. OcHoBaHUs. Poib pacTBOpOB B MpHUPOJIE W B JKU3HU YEJOBEKA.
KpyrosopoT BojbI B mipupoie. 3arpsisHEeHHE MPUPOIHBIX BoA. OXpaHa M 0YHCTKA MPUPOIHBIX BO/I.

Knaccudukanus ©Heopranmyeckux coeauHeHuil. Oxcuapl. Krnaccudukanus OKCHIOB:
coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIE) U HecosieoOpasyromue. HomenknaTypa
okcu10B. dU3NUecKre U XMMHUECKHUe CBOIcTBa OkcuIoB. [lomyuenue okcuaos.

OcHoBanust. Knaccudukanuss ocHOBaHUWIl: IMIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHui. @u3nyecKue M XUMHUYECKHE CBOWCTBAa oOcHOBaHuil. Ilosyduenue
OCHOBaHUM.

Kucnortel. Knaccuduxamus xucinor. Homenkmarypa kuciaor. @usnyeckue M XUMHYECKHE
cBoiicTBa kuciot. Psg aktuBHoctu metauioB H. H. beketosa. [Tonyuenne Kucior.

Conu. Homenknatypa coseil. duznueckue u XuMuieckue cBoiictpa coseil. [lomydenue coseid.

['eneTnyeckas CBsSI3b MEXKy KJIaCCAaMH HEOPTraHUYECKUX COEAUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEJeNIEHUEe COJEp)KaHUS KUCIOpOoJa B BO3JyXe, MOJy4YeHHe, coOMpaHue,
pacrmo3HaBaHHEe M HU3yYEHUE CBOMCTB KHUCIOpOAa, HAOMIOJCHHE B3aUMOJEWUCTBUS BEUIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HHUKHOBEHHUS U TPEKpallleHHus TopeHus (mokapa), 03HAKOMIICHHE C
oOpa3laMu OKCUJIOB U OTIMCAaHHUE X CBOMCTB, MOJIydYeHUE, COOUpaHHe, PaclioO3HABAHUE U H3YYCHHE
CBOWCTB BOjJIOpojia (FOpeHwme), B3auMojaeicTBHe Boaopona ¢ okcuaom menu (ll) (BozmokHO
WCIIOJIb30BAaHME BUJICOMATEPUANIOB), HaOIIOAEHHE O0Opa3lloB BELIECTB KOJIMYECTBOM 1 MOJb,
UCCIIEIOBAaHUE OCOOCHHOCTEM  pacTBOPEHHUS BEIIECTB C  Pa3MYHONM  PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM JI0JIEM pAacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJABI C MeTalJaMH (HAaTpUeM U KajblldeM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEpHAIIOB), MCCIIEOBaHUE OOpPA3IOB HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KIIACCOB,
HaOMo/IeHNe M3MEHEHUsI OKPAaCKH HHIMKATOPOB B pacTBOpax KHUCIOT M IIENOYeH, H3yueHHue
B3aumo/ieiicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCIOTHI, KUCIOT C METaUIaMHU, PEeaKIIHii
HEWTpanu3aluy, NOJy4YeHNE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METaslla APYrUM U3



pacTBopa COJIM, pEIIEHHE SKCIEPUMEHTAIbHBIX 3aJady 1o TeMme «Baxkueimue Kiacchl
HEOPraHUYECKUX COEAUHEHUIN.

Iepuoguveckuii 3axkoH u Ilepumoamyeckass cucrema xuMudeckux djementos /I, H.
Menpeneesa. CrpoeHue atoMmoB. XumMH4YecKasi cBsi3b. OKHCIMTEIbLHO-BOCCTAHOBHTEIbHBIE
peakuuu

[lepBbie MONBITKA KIACCU(DUKAIIMNM XMUMHUYECKHX 3JIEMEHTOB. [loHsATHE O rpymmax CXOIHBIX
2JIEMEHTOB (I1I€JIOUHBIE U I1I€JOYHO3EMENIbHBIE METAJUIbl, TaJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHbIE OKCHIBI U TUAPOKCHUJIBI.

[Iepnoanueckuit 3akoH. [lepnoanueckas cucrema xumudeckux ieMeHToB /1. . Menneneesa.
KopoTkonepuoanass u umHHONEpuoaHas Qopmer  Ilepuoandeckoil  CHCTEMBI  XUMHUYECKHX
anemenToB J[. 1. Menneneesa. Ilepuonael u rpynmnbl. GU3n4ecKuil CMBICI MOPSAIKOBOIO HOMEpA,
HOMEPOB Mepro/ia U TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aToMHBIX sijiep. M3otonbl. DnekTpoHbl. CTpoeHue 3JEeKTPOHHBIX
0001109eK aTOMOB TepBbIX 20 XuMHUUecKuX 3eMeHToB [lepronnueckoit cucremsl [. 1. Menaeneena.
XapakTepucTUKa XMMHUYECKOTO 3JEMEHTa 0 ero nosoxeHuo B [lepmoanueckoit cucreme /[, U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHS pajiiyca aTOMOB XMMHYECKHMX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJJTNYECKUX CBOICTB MO TpyIIaM U IeproaM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanyueckoil cucTeMbl XUMUYECKUX JIEMEHTOB IS
pa3BUTHs Hayku U ipakTuku. [[. . MeHeneeB — y4€HbIN U rpakJaHUH.

Xumunyeckas cBs3b. KoBaneHTHas (moJisipHasi ¥ HEMOJSIPHAS ) CBSI3b. DJIEKTPOOTPULIIATEILHOCTD
XUMHUYECKUX JIEMEHTOB. MIOHHas CBSA3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakunu. [Iponieccsl Okucnenus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKCnepumenm:

M3y4eHre 00pa3loB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMO/ICHCTBHE THPOKCH /1A ITMHKA C
pacTBOpaMu KUCJIOT U IIEJI0YEH, IPOBEIECHNUE OTIBITOB, WITFOCTPUPYIOLINX IPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBLHBIX peaKkiuil (ropeHue, peakliuu pa3iokeHHsl, COSTUHEHUS).

Meostcnpeomemmnnie ceasu

Peanuzanus MexxnpeIMeTHbIX CBA3€H TPU U3YYEHUU XMMHUHU B 8 KJIACCE OCYILECTBIISIETCS Yepe3
WCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHSITHUH, SBISIOUIUXCS
CUCTEMHBIMU I OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAYyYHBIE TIOHATHUS: HAy4YHBIN (DakT, runoresa, TEOpHsl, 3aKOH, aHAIU3,
CUHTE3, Kiaccu(ukamus, TMEePUOJUYHOCTh, HAONIOJIEHUE, OJKCIEPUMEHT, MOJEIMPOBAHUE,
HU3MEPEHUE, MOJIENb, SIBJICHHE.

®dusnka: MaTepusi, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PalMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPHUUECKUI 3apsi]l, BEIIECTBO, TEJIO0, 00BEM, arperaTHoe COCTOSTHHUE
BEIIECTBA, ra3, (PM3UUYECKUE BEIMUNHBI, €AMHUIIBI U3MEPEHHUs, KOCMOC, TUIaHEeThl, 3BE3/1b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPO/IbI, MOJE3HbIE UCKOMIAeMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XuMH4YecKasi peaKkiusi

IIepnoanueckuit 3akoH. [Iepuoanueckas cucrema xXumudeckux aieMeHToB /1. . Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, Kajus, KaJblUs M UX COECIMHEHUIl B COOTBETCTBUU C IIOJIOKEHUEM D3JIEMEHTOB B
[Iepnoanueckoii cucTteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XHMHUYECKON CBSI3U. THIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPUCTAIUIMYECKON PEIIETKU U BUAA XMMUUECKOH CBS3U.

Krnaccudukamuss ¥ HOMEHKIATypa HEOPraHWYeCKHX BEIIECTB. XHWMHUYECKUE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJ1accaM HEOPraHMYECKUX COEIMHEHUM, TeHETUYECKas CBSI3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XMMHUYECKUX PEAKIMM MO pa3IMyYHbIM IMpHU3HAKaM (M0 YHUCIY M COCTaBY
YYacCTBYIOIIMX B PEaKLUU BEIIECTB, 0 TEIJIOBOMY 3P (HEKTY, 10 U3MEHEHHUIO CTENEHEH OKUCICHUS
XMUMHMUYECKUX AJIEMEHTOB, IO 0OPAaTUMOCTH, [0 YYaCTHIO KaTaau3aTopa). K30- U 3HJIOTEPMUYECKHE
peaxkiuu, TepMOXUMUYECKHE YPAaBHEHUS.

[TonsitTne o ckopocTu xumuueckod peakuuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKUX peakiusx. [IoHsTHe 0 roMOreHHBIX U reTepOoreHHbIX peakuusax. [lonsTue o xatanuse.
[TonsiTe 0 XMMHUYECKOM paBHOBecHuHU. DaKTOPBI, BAUSIONIME HA CKOPOCTh XMMHUECKON peakluu 1
MOJIOKEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — PEAKIMH, JJIEKTPOHHBIA OajaHC  OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. (CoCTaBIEHUE YPaBHEHUHW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust AMEKTPOJUTHUUECKON TUCCOLMAIMU. DJIEKTPOJHUTHI M HEANEKTPOIUTHI. KaTuoHBI,
AHUOHBL. MeXaHU3M JUCCOLMAIMKM BEUIECTB C PA3JIMYHBIMU BUJIAMHM XUMHUYECKOU CBs3U. CTerneHb
nuccouuanuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu nonHoro obmeHa. YcioBUSA MPOTEKaHUS PEaKIMil MOHHOTO OOMEHa, IMOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOWCTBa KHUCJIOT, OCHOBAaHHUW M COJIEM B CBETE
MIpeJICTaBICHUI 00 ANEKTPOIMTHYECKON aucconuanui. KauectBennble peakuuu Ha HoHbI. [loHaTue
0 TUJIPOJIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJJIOB M HeMETauIoB (TpaduTa U amMasa), CIOKHBIX BEIIECTB (XJIOPHIa HATPHs), UCCIEOBAHKE
3aBHUCHUMOCTHU CKOPOCTH XUMHUYECKOM PEaKIMK OT BO3ICHCTBUS Pa3IMUHBIX (DAKTOPOB, HCCIET0BAHUE
3NEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCa AUCCOLMAIMU KHCIOT, LIEJIOYEld U CoJer
(BO3MOKHO MCTIOJIH30BaHUE BUAECO MAaTEPHUAIIOB), IPOBEACHUE OTIBITOB, WILTIOCTPUPYIOIIUX TPU3HAKU
MIPOTEKaHMsI peakluii HOHHOTo oOMeHa (0Opa3oBaHue 0CaJIKa, BbIIEIEHUE ra3a, 00pa3oBaHUE BOJIbI),
ONBITOB, WLTIOCTPUPYIOLIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil (TOpeHHe,
peakuuu PpasyIoKEHUs, COEAVHEHHMs), pAclO3HaBaHME HEOPraHMYECKHUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIMI Ha NOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTasibl M UX COeAUHEHUS



OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTEIICHU
okucnenus. CtpoeHne W (U3NYECKUE CBOWCTBA NMPOCTBIX BEIIECTB — TaJIOTCHOB. XHMHUYECKHE
CBOMCTBA Ha mpuMepe XJopa (B3aMMOJEHCTBHE C METAJUIAMH, HEMETAJUIAMH, UIeI0YaMH).
XinopoBojiopo. ConsiHas KUCIOTa, XUMHUYECKUE CBOMCTBA, MOJyYCHHE, NMpuUMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOAOPOJA HA OPraHU3M 4YeEJNOBEKa. BakHEHIIMEe XJIOpUIbl U HUX HAXOKICHUE B
pHUpO/IE.

OOmass xapakrepuctika 51aeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CcTerneHu okucieHus. CrtpoeHue W (pu3HUecKHe CBOMCTBA IMPOCTBHIX BEHIECTB —
KHCJIOPOJA U Cepbl. AJUIOTPOTIHbIE MOAN(UKAIIMH KHCIOPOa U Cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoniopos, cTpoeHue, GU3NUECKUe U XUMUIecKne cBoicTBa. OKCHIBI Cephl KaK MPeACTaBUTEIN
KHUCIIOTHBIX OKcuIoB. CepHas KHCIOTa, (U3NYECKHME M XUMHUYEcKHe cBoilcTBa (o0mmMe Kak
MPEJCTaBUTENS Kilacca KUCIOT M crenupudeckue). XUMUYECKHe pPEeaKiiu, JIe)Kalue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a MoiydyeHusi cepHoM Kuciotel. [Ipumenenue cepnHoit kucnotsl. Cousn
CepHOI KMCIIOTHI, KaUeCTBEHHAsI peakius Ha cyibdar-uoH. HaxoxaeHne cepbl U e€ coeNMHeHHI B
npupojie. XMMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpebl COeTMHEHUSIMHU CEePhI (KHCIOTHBIE TOMK/IH,
3arpsi3HEHUE BO3IyXa U BOJOEMOB), CITIOCOOBI €0 MPeI0TBPAIICHHUS.

OObmas xapakrepucTuka d1eMeHTOB VA-rpynnbl. OcOOEHHOCTM CTPOEHMSI AaTOMOB,
XapaKTepHbIE CTEIIEHN OKHUCIICHUsS. A30T, paclpoCcTpaHeHHEe B MIPUPOJIE, (PU3HUECKHE U XUMUIECKUE
cBoiictBa. KpyroBopot azota B mpupojae. AMMHaK, ero (u3ndeckhue U XHMHUYECKHE CBOWCTBA,
noJrydeHue u npuMenenue. Conm aMMOHUS, WX (PU3NYECKHe U XUMHUECKUE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakiusi Ha WMOHBI aMMOHHA. A30THas KHUCJIOTa, €€ MOJydyeHHe, (U3nYecKue u
XUMUYECKHE CBOMCTBAa (OOmIME Kak TPENCTABUTENs Kilacca KHCIOT U CrenupuvecKue).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHS B Kaue€CTBE MHUHEPAIBHBIX YIO0OpEeHUN. XUMHYECKOE
3arpsi3HEHNE OKpYKaIoLIeil cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE J0XK/U, 3arpSI3HEHHE BO3TyXa,
MOYBHI U BOI0EMOB). Docdop, ammoTponHbie Mogudukanuu Gochopa, GU3MIESCKUE U XUMUUECKHE
ceorictBa. Okcua dochopa (V) u dochopHas kucnora, GU3HYECKHE M XUMHUUYECKHE CBOWMCTBA,
nosyuenue. Mcnonp3zoBanue GocdaroB B KauecTBE MUHEPAIBHBIX YIOOPEHUIA.

Obmas xapakrepuctuka osieMeHToB |V A-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHUsS. YTIIepoJ, auIOTPONHbIE MOAM(HUKAIMHN, PACIpPOCTpAaHEHHE B
npupoje, ¢pu3nUecKue U XUMHUYecKue cBOMCTBa. Ancopbuus. KpyroBopoT yriepoaa B mpupoje.
Oxcuapl yriuepoja, ux (pu3nMveckrue M XMMUYECKUE CBOICTBA, JIEHCTBUE HA KUBBIE OPraHU3MBI,
HOJydeHHE M MPHUMEHEHHE. DKOJOTHYECKUE MPOOIeMbl, CBs3aHHbIE ¢ okcuaoM yriiepona (1V),
TUIOTe3a riI00aJbHOro MOTEIVICHUs KIIMMaTa, MapHUKOBBINA 3((eKT. YTojibHas KUCIOTa U €€ COJIH,
ux (uU3NYECKUe U XMMUYECKUE CBOWCTBA, MOJIyueHHWE U IpuMeHeHue. KauecTBeHHast peakius Ha
KapOoHaT-uoHbI. Vcnonbp3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BELIECTBaX KaK O COEAMHEHHSX yriepoja
(MeraH, 3TaH, TUJICH, alleTUJIeH, YTaHOJI, TJIMLEPHUH, YKCycHas KucioTa). [IpupoaHbie HCTOUHMKH
YTJI€BOAOPOAOB (YroJib, MPUPOHBIN ra3, He(Th), NPOAYKTHI UX MepepaboTku (OEH3MH), UX POJIb B
ObITY M TNpoMbllUIeHHOCTH. [loHATHE O OMOJIOTMYECKHM BaXHBIX BEIECTBaX: )KHMpaX, OesKax,



yIaeBoJaX — M HUX pPOJM B JKU3HU 4YeJIOBEKAa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEAUHEHHUIM.

Kpemnuuid, ero ¢pusnueckue 1 XMuMUYECKUE CBOMCTBA, MOJTydeHne U npuMeHeHne. CoenHeHus
KpemHHs B mpupoje. OOmue npenctasieHus 06 okcuae kpemuus (1V) u kpeMHHEBOH KucCIOTe.
Cunukarel, WX HCIOJIB30BAaHME B OBITY, B MPOMBIIUICHHOCTH. BakHeiline cTpouTeabHbIe
MaTepualibl: KEpaMHKa, CTEKJI0, LEMEHT, OeToH, jkene300eToH. I[IpoGrembr Ge3omacHOTro
MCI0JIb30BAHUS CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEIHEBHOM KU3HH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISIHOM KHCIOTBI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKIMi Ha XJIOPHI-MOHBl M HAONIOJCHHE NPU3HAKOB UX NPOTEKAHUS, OIIBITHI,
oTpaxarolmue (QU3MYEeCKHe M XMMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIIOJIb30BAHME BHJEOMATEpPHANIOB), O3HAKOMJIEHHE ¢ oOpa3suamMu XJIOpUAOB (TaJIoT€HUIOB),
O3HaKOMJIEHHE ¢ oOpasumaMu cepbl U €€ COEIUHEHUSMU (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEpHAJIOB), HaOMIOZCHHUE  Tpoliecca  OOyrJIMBaHUA  caxapa IMOJ  JCHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3y4Y€HUE XHMHUYECKUX CBOMCTB pa30aBICHHON CEpHOI
KHUCJIOTBI, TPOBEJIEHUE KAueCTBEHHOM peakuuu Ha cyiabdaT-uoH U HaOIIOAEHHE NpHU3HAKa e
MPOTEKAHUS, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMHU a30Ta, (ochopa M UX COEIWHEHUI
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHANIOB), 00pa3liaMu a30THBIX U (POochOpHBIX yI0OpeHHi,
MoJlyueHue, coOnupanue, paclo3HaBaHue U U3y4eHHe CBOMCTB aMMUaKka, IpOBEACHNE KaYeCTBEH HbIX
peakuuii Ha MOH aMMOHUS U (hochaT-UOH U U3ydEeHHE NMPU3HAKOB UX MPOTEKaHUsl, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C ME/bI0 (BO3MOYKHO MCIIOJIb30BaHUE BHUJEOMATEPHAIIOB),
U3ydeHHe MoJiesiel KPUCTANIMYEeCKUX PEemETOK anMasa, rpadura, ¢QymiepeHa, 03HAKOMIIEHUE C
IpoIeccoM aAcopOlMKM PAacCTBOPEHHBIX BELIECTB AKTHBMPOBAHHBIM YIJIEM M YCTPOHCTBOM
IIPOTHBOra3a, MOJy4YE€HHE, COOMpaHue, paclo3HaBaHWE M H3y4EHHE CBOMCTB YIJIEKHCIIOTO rasa,
IIPOBEICHUE KA4YEeCTBEHHBIX pEaKkIMil Ha KapOOHAT M CWIMKAT-UOHBl U H3ydeHHE NPU3HAKOB HMX
IIPOTEKAHMs, O3HAKOMJICHME C TNPOAYKUMEH CUIMKAaTHOW IPOMBIIUICHHOCTH, pELICHUE
SKCIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BaykHele HeMeTalulbl U UX COCIUHEHUSD.

MeTtanibl M X COeIMHEHHUS

OO11ast XapakTepUCTUKA XMMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU MX I1OJIOKEHUS B
[Iepuoanueckoii cucteme xumuyeckux anemeHToB 1. 1. MenaeneeBa u crpoennst atomoB. CTpoeHHe
MeTajuloB.  MeTtaimyeckass  CBSI3b M METAJUIMYECKas  KPUCTAJUIMYECKas  PEIIETKa.
ONEKTPOXUMHUYECKUN DS/l HAIIPSDKEHNUN MeTallioB. PU3NYecKre U XMMUYECKHUE CBOMCTBA METAJLIIOB.
OOmue crnocoObl monmydeHus: MeTauioB. [loHsATHE O KOpPpO3MM METaJlJIOB, OCHOBHBIE CIIOCOOBI
3alUThI UX OT Koppo3uu. CruiaBel (CTaib, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY
Y IIPOMBIILITIEHHOCTH.

[Ilenouynsle MeTauIbl: NOJ0KeHUE B [lepuoauyeckoil cucreMe XuMuIeckux aemeHTos 1. 1.
MenneneeBa, CTpOEHUE UX aTOMOB, HAXOKJAEHHUE B Ipupoe. PU3NYECKUE U XUMUUECKHUE CBONCTBA
(Ha mpumepe HaTpus U Kaimusi). OKCHIIBI M TUAPOKCUIBI HAaTpus U Kaius. IlpuMeHeHue mienoyHsIx
METAJJIOB ¥ UX COCTUHEHHUH.

[IlenoyHo3eMeNbHBIE METAJUIBI MarHUA U KaJlbLMM: NOJIoKeHHE B [lepuonnyeckoil cucreme
xumuueckux snemeHtoB . M. MenneneeBa, cTpoeHuMe HMX aTOMOB, HAaXOXKJIEHHUE B IPHUPOJE.



du3nuecKre 1 XMMUYECKUE CBOMCTBA MarHus U Kayblius. BaxkHeiine coequueHus Kaabuus (OKCHI,
THJIPOKCU, cOJH). JKECTKOCTD BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxenue B Ilepuoamueckoi cucreme XuMuueckux diaeMeHtoB JI. .
MenneneeBa, CTpOo€HHUE aToma, HaxoxJaeHue B npupone. dusnueckue M XUMHUUYECKUE CBOWCTBA
aIOMUHUS. AMGOTEpHBIE CBOMCTBA OKCHU/IA U THUPOKCHUIA ATFOMUHUSL.

Keneszo: nmonoxenue B [lepronueckoit cucreMe xumuieckux anemeHToB Jl. . Menneneena,
CTpPOEHHE aTOMa, HaxOXJeHHE B npupoae. Puznueckue U XMMUYECKHE CBOICTBa xkeie3a. OKCuapbl,
ruapokcuabl v conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuit Ikcnepumenm:

03HaKOMJIEHHE C 00pa3liaMy METAJUIOB U CILJIaBOB, UX (PU3UUYECKMMU CBOMCTBaAMH, U3yUEHUE
pe3ynbTaTOB KOPPO3UHM METAJJIOB (BO3MOXKHO HCIOJIb30BAaHWE BUICOMATEPHAIIOB), 0COOCHHOCTEM
B3aUMO/ICHCTBUS OKCUA KaJIbIHsI U HATPUSI C BOJIOM (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOMCTB KECTKOW BOJBI, Mpollecca TOPEHUs jKejae3a B KHUCIOopojie (BO3MOXHO
WCI0JIb30BAHNE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIUi Ha HOHBI:
MarHus, Kajablus, ATFOMUHUS, IMHKA, Xkemne3a (1) u xenesa (111), mexu (1), Habmronenue u onucanue
MIPOLIECCOB OKpAIIMBAHMS MJIaAMEHU MOHAMU HATpHsl, KalIUs U KaldblMsl (BO3MOKHO HCIIOJIb30BAHUE
BHJIEOMATEpPUANIOB), Hccie0BaHne aM(pOTEPHBIX CBOMCTB TMAPOKCHAA aTIOMUHHUS U TUIPOKCHIA
LIMHKA, pelIeHNe SKCIIEpUMEHTANIbHBIX 3ajau 1o TeMe «BaxkHele MeTauibl U UX COSAMHEHUSY.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa u Marepuasibl B NMOBCEJHEBHOW KM3HU uejoBeKka. be3omacHoe HCMonb30BaHHE
BEIIECTB U XUMHUYECKHUX peakiuil B ObITy. [lepBasi moMoIs MPU XUMHYECKUX 0KOTaX U OTPABICHUSIX.

XUMHYEeCKOe 3arpsi3HEHUE OKpYXKarolle cpenbl (MpeneibHas MOMYCTHMasi KOHLIEHTPALUS
Bemects, naiee — [1/IK). Pons xumMum B permeHnn 3K0I0rHYECKUX MPoOIeM.

Xumuueckuit IKcnepumenm:

n3ydeHue 00pasroB MaTepUaioB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIC MaTEPHAIBI).

Meosrcnpeomemmnwie ceasu

Peanu3zanus MexXmpeIMETHBIX CBA3EH IPU U3YYEHUH XUMHHU B 9 KJ1acce OCYILECTBIISIETCS Yepes
UCIIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSATHH, TaKk M MOHSITHUM, SBISIOUIUXCS
CUCTEMHBIMU JJIS1 OT/JICJIbHBIX TPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecCTBEHHO-HAYyYHbIE TOHATHUS: HAy4HBIN (DakT, runoresa, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, Kiaccuukanus, TMEePHUOJUYHOCTb, HAOMIOJEHUE, OJKCIEPUMEHT, MOJEIMPOBAaHUE,
U3MepeHue, MOJIeIb, SIBJICHUE, TApHUKOBLIN 3()(PeKT, TEXHOTIOT s, MaTepHAIIBI.

®uzuka: wMaTepus, aroM, OJIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKJIHA, H30TOIIBI,
PaMo0aKTUBHOCTh, MOJIEKYJIA, DIIEKTPUUYECKHI 3apsi, MPOBOIHUKH, TOJTYIIPOBOAHUKH, TUIIEKTPUKH,
($hoTOdNMEMEHT, BEIIECTBO, Telo, O00BEM, arperaTHoe COCTOSHHUE BEIIeCTBa, ra3, pacTBOp,
PacTBOPUMOCTb, KPUCTAJUINYECKAs PEMIETKA, CTUIABBI, (PU3NUECKUE BETHUNHBI, €TUHUIIBI U3MEPEHHUS,
KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE311b1, COJHIIE.

buonorusi: QoTtocunrtes, npixaHue, Ouocdepa, sKocHUCTEMa, MHHEpaJbHbIE YI0OpEHUs,
MHKPO3JIEMEHThI, MAKPOIJIEMEHTHI, MIMTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpAIbI, TOPHBIE MOPOIbI, TIOJIE3HBIE UCKOMIAEMBIE,
TOIUINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA IIPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE ~pe3yJbTaThl OCBOCHHS MNPOrPaMMbl OCHOBHOTO 0OINEro oOpa3oBaHHs
JOCTHUTAIOTCSL B X0Ji¢ OOYYCHHUS] XUMHH B €IMHCTBE y4eOHON M BOCIHMTATEIbHOM NESITEIBHOCTH B
COOTBETCTBUU C TPAAMIUOHHBIMH POCCUHCKHUMHU COIIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH
[CHHOCTSIMH, TPHHATBIMH B OOINECTBE NpPABHJIAMH M HOPMAaMH IOBEJCHUS M CIIOCOOCTBYIOT
MPOIIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHUS M COLIUATIM3ALUHU 00yIarOIIHXCS.

JIMYHOCTHBIE PE3yJAbTaThl OTPAKAIOT T'OTOBHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS
CHCTEMO¥ MO3UTHUBHBIX ICHHOCTHBIX OPUEHTAIIMI U PACITUPEHHE OTIbITA ACATSILHOCTH Ha €€ OCHOBE,
B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHHS K OTCYSCTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAYIHOMY
HACJICIMI0, TMOHMMAHHS 3HAYCHUS XUMHUYSCKOW HAyKd B JKU3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HMH(pOpMAIMEHd O MEpeOBBIX MOCTIKCHHUSX M OTKPBITHIX
MHUPOBOI M OTEUECTBEHHON XUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa
H O0IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHNUST O CONHMAIBHBIX HOPMax M NpaBWIaX MEXIUYHOCTHBIX OTHOLICHUH B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETCHTHOCTH B 00IIECTBEHHO THIOJIC3HOIA,
y4eOHOMCCIIeIOBATEIIbCKOW, TBOPYECKOH ¥ JPYrHX BHIOAaX JAEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOW JESTENILHOCTH IPU BBHIMOJHEHHH Y4eOHBIX, MO3HABATENBHBIX 3371ad,
BBINIOJTHCHUM XHMHYECKUX OKCIICPUMEHTOB, CO3JaHUHM YYEOHBIX IIPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAHHIO W B3aHMOIIOMOIIM B IpoLecce 3TOW y4eOHOW NeSTeNbHOCTH, T'OTOBHOCTH
OLICHUBATH CBOE MOBEICHHUE U MOCTYIKH CBOMX TOBAPHUILEH C MO3UIMK HPABCTBEHHBIX H ITPABOBBIX
HOPM C y4ETOM OCO3HaHHSI TOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHYECKHE MPECTABICHUS O BEIECTBE M XUMHYECCKOW PEaKIHH, COOTBETCTBYIOLIHE
COBPEMECHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABIISIOIINE OCHOBY Ul MOHUMAaHHsS CYIIHOCTH
HAYYHO# KapTHHBI MUpA, MPEACTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOIbI,
B3aMOCBSI35X YEJIOBEKA C MPUPOIHOI CPEeIoi, O POJIM XUMHHU B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HANPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHHH II0 XUMHH,
HEOOXOIUMbIe Ul OOBSICHEHHS HAONIOJACMBbIX MPOLECCOB U SIBJICHHH, MO3HABATEIBHOM,
MH(QOPMAIIMOHHOW M YHATATENbCKOW KYJIbTYPHI, B TOM YHCJIE HaBBIKOB CAMOCTOSITENILHOM PabOTHI ¢
y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JHMTEPaTypOH, MOCTYNHBIMH TEXHHYECKHMH CpEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEepeC K OOyYEeHHI0O W TO3HAHUWIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOCKTHOW M HCCIENOBATENBCKONW NEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;



4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHUE LIECHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLLEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 )KU3HU, OCO3ZHAHUE TIOCTICICTBUN M HETIPUSATHE BPEAHBIX IPUBBIYEK (YIOTPEOICHUS
QJIKOTOJISI, HAPKOTHUKOB, KYpEHHs), HEOOXOIUMOCTH COONIONEHHsI MpaBHJ O€30MacHOCTH IpH
oOpalleHny ¢ XMMUYECKUMU BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YYEHHUIO Mpodeccuili U Tpyda pasiIuvHOTO POJa, YBaKEHHE K
TPYLy U pe3yJibTaTaM TPYJIOBOM NEATEIbHOCTH, B TOM YMCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HaHUH MO XUMHH, OCO3HAHHBIN BBIOOP MHIMBUIYAIbHONU TPACKTOPHUHU MTPOIOJDKEHUS 00pa30BaHUS C
y4€TOM JIMYHOCTHBIX HWHTEPECOB U CIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX HHTEPECOB U
MOTpPeOHOCTEH, yCIenTHON MPOPECCHOHAIIBHON NIEATETFHOCTH M Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCSI B MPO(PECCUOHATBHON Cpefie;

6) IK0JI0rHYECKOr0 BOCTIUTAHHUSI:

9KOJIOTMYECKU 11€JIeCO00pa3HOe OTHOIIEHHE K MPUPOJEe KaK MCTOYHHMKY >KU3HM Ha 3emie,
OCHOBE €€ CyYIIECTBOBAaHMs, MOHMMAaHUE ILIEHHOCTH 3JI0pOBOro M 0Oe30macHoro oOpasza KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE
LIEHHOCTH COOIOACHUS MpaBui 0€30IacCHOrO MOBEIEHUs MpH paboTe C BELIECTBAMH, a TaKkKe B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TIOJIydaeMble MPU W3YYCHUH XUMHH, JJI PEIIeHUs 3a/aad,
CBS3aHHBIX C OKPYKAOIIEeW IPUPOTHON CPEAOH, IS MOBBINIEHUS YPOBHS 3KOJOTHYECKON KYJIbTYPBI,
OCO3HAHHUS II00ATBHOTO XapakTepa SKOJOTHYECKHX MpoOieM M MyTell MX pelieHus MOCPerCTBOM
METOJI0B XMMUH, KOJIOTMYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM M COIMAIIbHOM MPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX pE3yAbTAaTOB BBIACIAIOT 3HAYUMBbIE i1 (OPMUPOBAHUA
MHUPOBO33pEHUs OOIICHAyYHblEe MOHSTHUS (3aKOH, TEOpHs, HMPUHLUII, THUMOTe3a, (PakT, cUCTeMa,
MIPOLIECC, DKCIIEPUMEHT U APYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUIM U3 3THX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O
LEJOCTHOW HAy4YHOW KapTHHE MHpa, U YHHBEpcaibHble yueOHbIe AEHCTBUA (IIO3HABATEIbHBIE,
KOMMYHHMKATHBHBIC, PEryIATHBHbBIE), KOTOpble 00ecrneynBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU eI TeNbHOCTH.

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

Ba3oBble Jornueckue 1eMcTBUA:

YMEHUS UCMOJIb30BATh NPUEMBI JJIOTUYECKOTO MBIIICHUS] TP OCBOCHUU 3HAHUM: PACKpPbIBATh
CMBICTT XUMUYECKHUX MOHATUI (BBIACIATH UX XapaKTEepHbIE MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C
JIPYTUMHU TIOHSTHSIMH), WCIOJIB30BATh TMOHSTUS Ui OOBSICHEHUS OTAEIbHBIX (PaKTOB M SIBICHUH,
BBHIOMpPATh OCHOBAaHUS W KPUTEPHUM JUTSI KiIacCU(UKAIMM XUMUYECKHX BEIIECTB U XUMHYECKHUX
peaxiuii, ycTaHaBIMBaTh MPUYMHHO-CIIEJICTBEHHBIE CBA3U MEXAY OOBEKTaMH W3YYEHHUS, CTPOUTH
JIOTUYECKUE pacCyXIeHUs (MHIYKTUBHBIC, ACIyKTHBHBIC, IO AaHAJOTUH), NelaTh BBIBOJBI H
3aKITHOYEHUS;



yMEHHE TPUMEHSATh B IPOLECCE IMO3HAHMS TMOHATHSA (IIPEIMETHBIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIOJIb3yeMble B XHMHH, HPeoOpa3oBBIBATH IIHPOKO
MpPUMEHSIEMbIE B XUMHHM MOJICIbHBIC MPEACTABICHUS — XUMHYECKUH 3HAK (CHMBOJ 3JIEMEHTA),
XUMUYecKast OpMya 1 ypaBHEHNE XUMUYECKON PEaKIUU — IIPH PELICHUN Y4eOHO-TI03HABATEIbHBIX
3aa4, ¢ y4€TOM 3THUX MOJEIbHBIX MPEACTABICHUIN BBISBIATH U XapaKTepU30BaTh CYIIECTBEHHBIC
MPU3HAKHA U3Y4aeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB U XUMHUYECKUX PEaKIUH, BRISIBISTH OOIIHe
3aKOHOMEPHOCTH, MPHUYMHHO-CIICACTBEHHBIE CBS3M M MPOTHUBOPEYMS B M3YyYaeMBIX IPOIECCaX U
SIBIICHUSIX.

Ba3oBble ucciaenoBarebcKue AeiicTBUS:

YMEHHE UCTOJb30BATh MMOCTABICHHBIE BOIPOCHI B KAY€CTBE HHCTPYMEHTA TIO3HAHMUS, a TAK¥Ke
B Ka4eCTBE OCHOBBI JJIsi (POPMUPOBAHMS THIIOTE3BI IO MPOBEPKE MPABMUIIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

npuoOpeTeHne OombiTa IO IUIAHHUPOBAHWIO, OPraHW3allMd W TPOBEACHUIO YYCHUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOJATh 332 XOJOM IIPOIIECCa, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pe3yabTar, (GOpMyIUpOBaTH OOOOIIEHWS W BBIBOJABI IO pe3ylbTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

PatGora ¢ undopmanueii:

YMEHHE BBIOMpATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HHPOPMALIUIO PA3ITUYHBIX BHIOB U
dbopM TpeACTaBICHUS, TONIydaeMyI0 W3 Pa3HBIX HCTOYHHUKOB (HAyYHO-TIOMYISIPHAS JHTEparypa
XAMHYECKOTO COJIEp)KaHWMs, CIIPaBOYHbIE TIOCOOUs, pecypchl MHTepHeTa), KpUTHYECKHA OICHUBATH
MIPOTUBOPEYUBYIO U HEJOCTOBEPHYIO HHPOPMALIHUIO;

yYMEHHE MPUMEHSTh Pa3IMyHble METOIbl M 3alpOChl MPH MOKMCKE U 0TOOpe MHpOpMALUU U
COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIUMBIX JUIS BBIMOJTHEHMs] YYEOHBIX U MO3HABATEIbHBIX 3a/au
OTNpeNeNEHHOTO THUIA, MPUOOpPETEHHWE ONbITa B 00JIACTH WCHOJB30BaHUS HH(GOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTUH, OBIAJCHHE KYJIbTYpOil aKTHUBHOTO HCIIOJIb30BAHHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMANbHYIO (OpMY MpeAcTaBICHUS
nHOpMallUd M WUTIOCTPUPOBATh pellaeMble 3aJauyd HECJIOKHBIMH CXEMaMHU, JAuarpaMMaMiu,
npyrumu opmMamu rpauKu ¥ ©X KOMOUHAIMSMUY;

YMEHHE HCIOJIb30BaTh M AaHAJM3UPOBATH B IIpolecce Y4eOHOM M HCCIeI0BaTEIbCKOM
NesITeIbHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIIIEHHOCTH, CEJIbCKOTO X03sICTBa U TpaHCIOpTa Ha
COCTOSTHUE OKPYXKAIOUIEH MPUPOTHON CPeIbl.

KoMMmyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHUS 337aBaTh BOMPOCHI (B X0/€ IUaiora u (Win) JUCKYCCHH) TIO CYIIECTBY 0OCYX aaeMoi
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BBITIOJHEHUS IIPEATI0KEHHOM 3a/1a4H;

YMEHHUSI TIPEJICTABIIATh MOJyYEHHBIE PE3YNIbTaThl MO3HABATEIHHON JIEATETbHOCTH B YCTHBIX U
MMCEMEHHBIX TEKCTaX; JAeaTh MPE3ECHTAINIO PE3YAbTATOB BHIMOTHEHHSI XHMUYECKOTO AKCIIEPUMEHTA
(J1abopaTopHOro OMbITA, J1a0OpaTOpHON PabOTHI MO HCCIEIOBAaHMIO CBOICTB BeELIECTB, y4eOHOTO
MIPOEKTA);

yMEHHUSI y4eOHOTo COTPYJHHYECTBA CO CBEPCTHHMKAMM B COBMECTHON IO3HABaTEIbHOW WU
HCCIIEI0BATENILCKOM IEITETbHOCTH MPH PEIIEHNH BOZHUKAIOLIUX MPOoOIeM Ha OCHOBE y4éra OOImIMX
MHTEPECOB U COIJIACOBAHUS NO3MLUH (0OCYXAEeHHS, OOMEH MHEHUSIMH, «MO3TOBbI€ LITYPMBD»,



KOOpJMHAIMS COBMECTHBIX JEMCTBUI, ONpEeIeHNe KPUTEPUEB 10 OLIEHKE KaueCTBA BBIIIOJHEHHOM
paboTHI 1 apyrHe).

PeryasiTuBHbIe yHUBEpPCcAIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHUE CaMOCTOSITEJIbHO OIPEAEIATh LENHU JEATENbHOCTH, IUIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIUPOBATh U TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIEITEIBHOCTb, BRIOMpPATh Hanboee
3¢ deKTUBHBIC CIIOCOOBI PEIICHUS YYCOHBIX M MIO3HABATEIBHBIX 33]a4, CAMOCTOSITEIIBHO COCTABIIATh
WA KOPPEKTUPOBATH NMPEMJIOKEHHBIA QJITOPUTM ACHCTBUM IMPU BBINOJHEHUHU 33JaHUN C Y4ETOM
MOJIydCHUs HOBBIX 3HAHWHA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUAX, OICHUBATH
COOTBETCTBUE MOIYYEHHOIO PE3Yy/IbTaTa 3asiBICHHOM 11€JIM, YMEHUE UCII0Ib30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, [Tpe/ijlaraéMble B YCIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHMIO O0053aTENbHOIO  COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOW (¢enepasbHONM paldouell MpOrpaMMoOil, BBIAEISIOT: OCBOEHHBIE
00yyaroUMMuUCs HaydHbl€ 3HAHUS, YMEHUS U CIIOCOOBI AEUCTBUM, cielupruecKue i MpeIMeTHON
obnactu «XUMHS», BUIBl NEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETaluy,
peoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI4EOHBIX U HOBBIX CUTYaLlUSX.

K xoniy oOydyenuss B 8 kjacce mpeiMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUYaIOUINXCS YMEHHI:

J PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHX MOHATUI: aTOM, MOJIEKYJa, XUMUYECKHM
JJIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJIHAs),
BaJICHTHOCTh, OTHOCHUTENIbHAs aTOMHAasi W MOJIEKYJsSIpHash Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas A0JIsl XUMUYECKOTO 3JIEMEHTA B COSMHEHUH, MOJIAPHBIA 00BEM, OKCH,
KHCJIOTa, OCHOBAHHUE, COJb, AIEKTPOOTPUIATEILHOCTD, CTENICHh OKHCIICHUS, XUMUYECKasi PeaKius,
KJIacCU(UKAIUsl pPEaKLMii: peakuy COEAUHEHHUS, PEaKLUUU Pa3JIoKEeHUs, peakUud 3aMelleHHUs,
peaknuu 0OMEHa, 3K30- U DHJIOTEPMHYECKUE PEAKIUHU, TETUIOBON 3P PEKT peakiuu, sIpo aroma,
AIIEKTPOHHBIA CJIOW aroma, aTOMHas opOuTanb, paAuyC aTomMa, XMMHUYECKas CBsS3b, MOJSpHAs U
HEMoJIApHasi KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KaTHOH, aHHUOH, PacTBOp, MaccoBas JOJIs
BeIeCTBA (MPOLIEHTHAS! KOHIICHTPAIHs) B paCTBOPE;

. WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHITHH U MPUMEHSTH ITH
MOHSATHS NIPU OMMCAHUU BEIIECTB U UX MPEBPALICHHUI;

o WCIOJIb30BaTh XMMUYECKYI0O CHUMBOJIHMKY ISl COCTaBieHUs (OpPMYyN BEIIECTB H
ypaBHEHUN XUMHUYECKUX PEAKIUi;

o OTIPEJIEeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAUHEHUSX, CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, MPUHAAJICKHOCTh BEIIECTB K OMPENCIIEHHOMY
KJIacCy CcoenuHeHUuH mo dopmynaaMm, BHUA XUMHYECKON CBS3M (KOBAJEHTHas M HWOHHAs) B
HEOPraHUYECKUX COCANHECHMUSIX;

. packpbiBath cMbich [lepuoanueckoro 3akona J{. 1. MenneneeBa: 1eMOHCTpUPOBATh
MMOHMMAaHHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MX IOJIO)KEHHS B
Ileproauueckoil cucTeMe, 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHHUs, 3aKOHA ABOTapo;



. OTHCHIBATh W XapaKTepU30BaTh TaOnuuHylo ¢opmy Ilepuoandeckoil cucTeMbI
XUMHYECKUX DJIEMEHTOB: Pa3IMyaTh MOHATUS «riaBHas moarpymma (A-Tpymma)» u «1noOodHas
noarpynna (b-rpyrma)y, Maibie 1 60JIBITHE TEPHOABI, COOTHOCUTH 0003HAYCHU S, KOTOPBIE UMEIOTCS
B Tabiuie «llepuoamueckas cucrema XxuMudeckux 3iemeHToB J[. 1. MeHneneeBa» ¢ 4HCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XMMUUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sipa, 00IIee Yuciio
AJIEKTPOHOB U PACIIPEACIICHUE UX TI0 3JIEKTPOHHBIM CJIOSIM);

. KJIACCHU(UITUPOBATH XUMHUYECKHE dJICMCHTHI, HEOPTAaHUICCKHUE BEIICCTBA, XUMUICCKHEC
peakiuu (10 YHCTy M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIICCTB, IO TEIUIOBOMY dPPEKTY);

. XapaKTepu30BaTh (OMHUCHIBaTh) OOIINE XMMHUYECKHUE CBOMCTBA BEHIECTB PA3THMUHBIX
KJIACCOB, TOJATBEPKJasi OIMHUCAHHME IPUMEpPaMU MOJIEKYJISIPHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIN;

. MPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYE€CTBEHHOI'O COCTaBa,
BO3MOJKHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUSX;

. BBIUHCIISITH OTHOCHUTEIIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOI0 3JIeMEHTa 10 (OopMysie COEIUHEHMSI, MAaCCOBYIO JOJIO BELIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMHYECKOUN PEaKInu;

. MIPUMEHSTh OCHOBHBIE OTEPAIUHA MBICTUTEIBHOU NEATENHPHOCTH — aHAINU3 M CUHTE3,
cpaBHEHHUE, 0000IICHIE, CHCTEMATH3aIINI0, KITACCH(UKAIINIO, BBISIBICHUE TPUYHHHO -CJIC/ICTBEHHBIX
CBSI3€H — U M3YYCHHS CBOWMCTB BEIIECTB U XMMHUYECKUX PEAKIINNA, ECTECTBEHHO-HAYYHBIE METOIbI
MTO3HAHUS — HAOII0JICHUE, U3MEpPEHNE, MOICTMPOBAHUE, IKCIIEPUMEHT (peaTbHbIN U MBICJICHHBIN ),

. ClleIoBaTh MpaBUaM TOJb30BAaHHUS XUMUYECKOM TMOCyAOW U J1ab0paTOPHBIM
o0opynoBaHuEM, a TaKKe MpaBUiiaM 0OpallleHus C BEIECTBAaMHU B COOTBETCTBUU C HHCTPYKIUSMU 110
BBITIOJIHEHUIO JIA0OPAaTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHHUIO U COOMPaHHIO Ta3000pa3HbIX
BEIIEeCTB (BOJOPOJA M KUCIOPOa), IPUTOTOBJICHHIO PACTBOPOB C OMPEACIEHHON MacCCOBOM JIOJICH
pPacTBOPEHHOIO BEIIECTBA, IUIAHWUPOBAaTH M IMPOBOAUTH XUMHUYECKHE OKCHEPUMEHTHI IO
pacrno3HaBaHUIO PaCTBOPOB ILIEJIOUYEH U KUCIOT ¢ HOMOIIbIO MHIUKATOPOB (J1akMyc, heHondTranenH,
METUJIOPAHXK U APYTHE).

K xoniy oOydyenuss B 9 kjacce IpeiMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, AaHWOH, MPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKAas pEaKLIMsl, XMMUYECKas CBA3b, TEIJIOBOM
3bdeKkT peakiuu, MOJib, MOJSPHBIE 00BEM, pacTBOp, OJIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs JIUCCOLIMALIMSA, pEaKIUu HOHHOro oOOMEHa, KaTajau3aTop, XHUMHUYECKOe
paBHOBecHe, OOpaTUMbIe U HeoOpaTUMbIE PEaKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIIUH,
OKHCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAaHOBJICHHE, aJUIOTPONHs, amM(pOTEepPHOCTS,
XUMUYECKasl CBA3b (KOBAJEHTHAs, MOHHAs, METAJNINUECKAasl), KpUCTAJUIMUECKasl pelIeTKa, KOPpO3Hs
METAJUIOB, CIIABbI, CKOPOCTh XUMHUYECKON peaklyu, MpeaenbHo gonyctumas koHueHtpanus 11K
BEILIECTBA;

. WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHSATUU M MPUMEHATH 3TH
MOHATHUS MPU OMMCAHUU BELIECTB U UX MPEBPALICHUN;



J UCIOJb30BaTh XMMHYECKYI0 CHMBOJIUKY MJISI COCTaBICHHS (GOPMYN BELIECTB H
YPAaBHEHUN XUMUUYECKUX PEAKLIHI;

J ONpENENATh BAJIEHTHOCTb W CTENEHb OKHUCIEHUS XUMHUYECKMX DJJIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
coemuHeHU 1o (opMynam, BUJ XHUMHUYECKOHW CBsI3M (KOBAJIGHTHAs, MOHHAS, METAJUIMYECKas) B
HEOPraHUYECKUX COCIMHEHUSX, 3aps]] NOHA 10 XUMHUYECKOW (opMyIie, XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUN, TUI KPUCTAIIIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cmbici [leproanueckoro 3akoHa /. . MeHeneeBa u AeMOHCTPUPOBATH
€ro MOHMMaHHWe: ONHMCHIBATH M XapaKTepu3oBaTh TabmmuHyro (opmy Ilepmoandeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB: pa3iinyaTh MOHATHS «rjaBHas moarpynmna (A-rpymnma)» U «moOovHas
noarpynna (b-rpynmna)y», manbie u 0oJibIINE TEPUOABI, COOTHOCUTH 0003HAUYEHHU S, KOTOPbIE UMEIOTCS
B TEPUOJUYECKON TaOMUIle, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUYECKHX
2JIEMEHTOB (COCTaB U 3apsj sizipa, 00Ilee YUCIIOo 3JIEKTPOHOB U Paclpe/leIeHHe UX 0 AIEKTPOHHBIM
CJI0sIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB U UX COCIMHEHUN B
npezesiax MajibIX EPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHHUS UX aTOMOB;

J KJIaCCU(PUIIMPOBATH XUMHUUECKHE 3JIEMEHTHI, HEOPTaHNYECKHE BEIIeCTBa, XUMUYECKHE
peakiuu (MO YMCIy UM COCTaBY YyYacCTBYIOIIMX B PEAaKIMM BELIECTB, MO TEIIOBOMY 3(hdeKTy, mo
M3MEHEHUIO CTENEeHEeH OKUCIEHUS! XUMUYECKHX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMHCHIBATH) OOIIME U creuupuyecKkue XUMHYECKHE CBOICTBa
MPOCTHIX W CIIOKHBIX BEIIECTB, MOJATBEPXKIasi OMHCAHUE MPUMEPAMU MOJEKYISIPHBIX U HMOHHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIII;

° COCTaBJISITh YPAaBHEHUS JIEKTPOJIUTHYECKOU AUCCOIIUALIUM KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE M COKpAlEHHBIE YypaBHEHUS pEaKIHil HMOHHOrO OOMEHa, YypaBHEHHS peaKlUid,
MOATBEPKIAIOIINX CYIIECTBOBAHUE F'€HETUUECKON CBSI3M MEK/Ty BEIIECTBAMU PAa3IMYHbIX KJIACCOB;

. PacKpbIBaTh CYHIHOCTh OKHCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIHUA MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

. IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOZMOXHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILICHHUI B PA3JIMYHBIX YCIOBUIX;

. BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOI0 3JIeMEHTa 10 (OpMyJie COEIUHEHHsI, MAaCCOBYIO JOJIO BEIIECTBA B PacTBODE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUECKOUN pEaKIH;

. coOnroAaTh NpaBHJa TMOJB30BAHUS XUMHYECKON TMOCyAod © 1abopaTOpHBIM
o0opynoBaHUEM, a TaKXKe MpaBUiia OOpalleHus C BeIIeCTBAMU B COOTBETCTBUU C UHCTPYKIUSMU T10
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OMBITOB MO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX
BEIIECTB (aMMHAKa U YIJIEKUCIIOTO ra3a);

. MPOBOJIUTH PEAKIINH, MOTBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHbIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XIOpHUI-, OpoMuUA-, HOAWA-, KapOoHar-, docdar-, cuIukKar-,
cynbdaT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS 1 MOHBI U3YUYEHHBIX METAJUIOB, TPUCYTCTBYIOLIUE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEIECTB;

. MIPUMEHSATh OCHOBHBIE ONEpPALlUU MBICIUTENBHOU NEATENBHOCTH — aHAINU3 U CUHTE3,
cpaBHEeHHE, 00O0OIIeHNe, CUCTEeMATHU3AINI0, BBISIBICHHE MPUYMHHO-CICICTBEHHBIX CBSI3e€d — JUId



HU3YUCHUA CBOMCTB BCIICCTB U XUMHUYCCKUX peaKum”I, CCTCCTBCHHO-HAYYHBIC MCTO/Ibl NIO3HAHUA —

HaOJI0/IeHNE, U3MEPEHNE, MOACTTUPOBAHUE, SKCIIEPUMEHT (PEAbHBIM U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoJsmyecTBo 4yacoB DJIeKTPOHHBbIE
Ne | HaummeHoBaHme
(uudposbie)
n/ | pa3sienaoB M TeM Bcer | Konrtpoubn IIpakTHyeck
oOpa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznean 1. IllepBonayanbHble XUMHYECKHE IOHATHS
Xumus —
BakHas 00JIaCTh
bu6moreka [IOK
€CTECTBO3HAHUS
1.1 . 5 2 https://m.edsoo.ru/7f418
Y TIPAKTUYECKOU
37c
NEeSTETHHOCTH
YeJIoBEKa
BemectBa n bu6moreka [IOK
1.2 XMMHYECKHE 15 1 https://m.edsoo.ru/7f418
peakuu 37¢c
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

B )
KOSIIYX bu6mmoreka [IOK
2.1 HeHopoR. 6 https://m.edsoo.ru/7f418
Ilousttre 00
37c
OKCHIAX
B )
Hozlopo: bu6mmoreka [IOK
OHSTHE O
2.2 8 1 https://m.edsoo.ru/7f418
KHCJIOTaX U
37c
COJISIX
Bopa. PactBopbl. bu6mmoreka [JOK
2.3 ITousatue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBaHHUIX 37¢c
O
CHOBHBIC bubmuoreka [{OK
KJIaCCHI
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPraHHUYECKUX
. 37c
COEIUHEHUI
Hroro no paszneny 30



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

Pasnean 3. Illepuoanyeckuii 3akoH u [lepuoanyeckasi cucreMa XUMHUYECKHUX 31eMeHTOB /1.

N. MenaeneeBa. CTpoeHue aToMoB. XUMH4YeCKas CBA3b. OKNCIANTEIbHO-

BOCCTAHOBUTEC/IbHBIC PCAKIINHA

[Tepuonnueckuii
3aKOH U
Hepuorieckas bubnuorexa [JOK
3.1 cuctena 7 https://m.edsoo.ru/7f418
XUMHUYCCKUX m
anemenTtoB /. W.
Menjeneera.
Crtpoenue atoma
Xumudaeckas
CBSI3b. bubmmoreka [{OK
3.2 OKHCIUTETBHO- 8 https://m.edsoo.ru/7f418
BOCCTAHOBUTEJIHH 37c
bIC pEaKIuu
bu6moreka [IOK
HWtoro mo pazneny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBUIEE
KOJIMYECTBO 63
YACOB I10

I[TPOTPAMME



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

9 KJIACC

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne | HammeHoBanmue
(uudpossbie)
n/ | pa3igenaoB M TeM Bcer | Konrtpoibn IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Paznes 1. BemecTBo U XuMH4yecKkne peakuuu
[ToBTOpEHUE N
OneHue
Zrzy Jf HH bu6mmoreka [{OK
HaHUH
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
pasnesnoB Kypca 8
KJ1acca
OcHOBHBIE
bubmmoreka [{OK
3aKOHOMEPHOCTH
1.2 P 4 https://m.edsoo.ru/7f41a
XUMHAYECKUX
y 636
peakimit
DIIEKTPOJIUTUYEC
Kast
o bu6moreka [IOK
71 Harusl.
1.3 8 HHat 8 1 1 https://m.edsoo.ru/7f41a
XUMUYECKue
636
peakiuu B
pacTBopax
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M X COeANHEHHUS
Oo01mas
e
XapaKTe proTiia bu6mmoreka [JOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a
snemenToB VIIA-
636
TPYIIIBL.
T'anorensl
OO6mras
XapaKTEPUCTHKA BuGmiorexa LIOK
XUMHUYECKUX
2.2 6 https://m.edsoo.ru/7f41a
anemeHToB VIA-
636
rpynnsl. Cepa u
€€ COeIMHEHUS
OO6mras bubmuoreka [{OK
2.3 XapaKTepUCTHKA 7 1 https://m.edsoo.ru/7f41a
XUMHYECKUX 636



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

21eMeHTOB VA-
rpynmsl. A3oT,

bochop u ux
COCIUHCHUA

Oobmas
XapaKTepUCTUKa
XUMHYECKUX

24 aneMeHToB |VA-
rpynnsl. YTiaepoa
U KPEMHMU U UX

COCAUMHCHU

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU A

O61me croiicTsa bubnuorexa [JOK
3.1 4 https://m.edsoo.ru/7f41a
METaJJIOB 636
Baxneiimme bu6moreka [IOK
3.2 METAJUIBI ¥ UX 16 https://m.edsoo.ru/7f41a
COEIMHEHUSI 636
Hroro mo pazgeny 20
Pasznen 4. Xumus v OKpy:Kaomas cpeaa
BemtectBa u bu6moreka [IOK
4.1 MaTepHaibl B 3 https://m.edsoo.ru/7f41a
’KHU3HH YEJI0BEKa 636
Hroro mo pazgeny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBILEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME



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

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: «HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUS)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKHH DJIEMEHT, IPOCTOE BEIIECTBO, CIJIOKHOE
BELIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJIHAs), BaJIEHTHOCTH,
OTHOCUTENIbHAs aTOMHas M MOJEKY/IspHas Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIpPHAsi Macca, MaccoBasi JI0JII XUMHYECKOTO
dJIEeMEHTa B COSAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasT PEaKIus,
KIaccuukanus  peaknui: peakiud  COSAUHCHHS, PpPeaKIuu
pa3loKeHus, peaKkIUH 3aMElIeHUs, peakuuu OOMEHa, 3K30- HU
SHIOTEPMHUUYECKHE PEAKITUH, TETUIOBOW 3(PdEeKT peakiuu, pacTBOp,
MaccoBasi 10151 BellecTBa (MPOLIEHTHAs! KOHIIEHTpAlKsl) B pacTBOpe

1.2

HUITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U
IMPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BECIICCTB U UX npeBpameHHﬁ

1.3

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY Ul COCTaBIeHUS (opmyI
BEIIIECTB U YPABHEHUI XUMUYECKUX PEAKINNA

1.4

pacKpbhIBaTb CMBICI 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHUs, 3aKOHa
ABoraapo

1.5

ONpCACIATh BAJICHTHOCTH aTOMOB OJJIEMCHTOB B 6I/IHaprIX
COCOAUMHCHUAX

1.6

KJIaccu(UIMPOBaTh XUMHUYECKHE peakuuu (M0 YHCIy U COCTaBY
YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEMI0BOMY YPPEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJSIPHYHO W MOJIAPHYIO MACChI
BCIICCTB

1.8

BBIUUCIIATh MAacCCOBYIO JIOJHO XMMHYECKOTO JJIEMEHTa 10 (Gopmyie
COCIMHEHMS,

1.9

BBIUUCIIATE MACCOBYIO JOJIFO BCIIECTBA B PACTBOPE

1.10

MPUMEHSITh €CTECTBEHHOHAYYHBIE METO bl TO3HAHUS — HAONIO/ICHUE,
U3MEpeHne, MOJCIUPOBAaHUE, OKCIEPUMEHT  (pealbHBId U
MBICIIEHHBIN )

IIo Teme: «Baxkneie MMPpEACTAaBUTCIIM HCOPraHUYCCKUX BCIICCTB»




2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHWUMHWYCCKUX TTOHSATHH: OKCHunI,

KucCJj10Ta, OCHOBaHHEC, COJIb

2.2

OIIPENENATh MPUHAUIEKHOCTh BEIIECTB K OMNPENEIEHHOMY Kiaccy
COeMHEHUH 1o Gopmynam

2.3

KHaCCI/I(i)I/IIII/IPOBaTI) HCOPTraHNYCCKHEC BCUICCTBA

2.4

XapaKTepu30BaTh (ONMCHIBATH) OOIIKME XWMHUYECKHE CBOWCTBA
BELIECTB PA3JIMYHbIX KJIACCOB, MMOATBEPXK/1asi ONMKMCAHUE IpUMEpaMu
MOJIEKYJIIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOILUX  XUMHYECKUX

peakuuii

2.5

IMPOrHO3UPOBATH CBOMCTBA BC€IIECCTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOYKHOCTH MPOTCKAHUA XHUMHUYCCKHX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh MpaBWJIaM T[IOJBb30BAHHUS XHUMHUYECKOW TMOCYIO0H U
1abopaTOPHBIM 00OPYIOBAaHUEM, a TAaKXKE MpPaBWIAM OOpaIlEeHHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMH I10 BBHITOJTHCHHIO
7a00PATOPHBIX XHMHYECKHUX OIBITOB 10 TIOJYISCHUIO U COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOJA M KUCIOPOa), IPUTOTOBIECHUIO
pacTBOpPOB C OMNPEAEIEHHOM MacCOBOM [I0JIEM pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJIUTH XUMUYECKUE HKCIEPUMEHTHI
[0 PACMO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIbIO
WHIUKATOPOB (JIakMyc, (heHoIpTaIeHH, METHIIOPAHK U JPYTHE)

2.7

MPOBOAMUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKON PEeaKINU

ITo Teme: «Ilepuoanueckuii 3akoH u Ilepumomnueckas cucrema
xuMuueckux snemeHtoB [[. M. MengaeneeBa. CTpoeHue aTomoB.
Xumudeckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC PEAKITAN

3.1

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATUH: AP0 aToMa,
JNIEKTPOHHBIA CIIOM aToma, aTOMHasg OpOWTalb, paauyc aroma,
XMUMHYECKasl CBS3b, MOJIAPHAS W HEMOJspHAs KOBAJEHTHAs CBS3b,
ANEKTPOOTPUIIATENILHOCTh, WMOHHAS CBSI3b, HMOH, KAaTHOH, aHHOH,
CTETIeHb OKUCIICHUS

3.2

KJ'IaCCI/I(i)I/ILII/IpOBaTL XHUMHNUYCCKHUEC JJICMCHTBI

3.3

OTIMCHIBATh U XapaKTepH30BaTh TadbamuHyo Gopmy [lepnommueckoit
CHCTEMbl XMMHYECKUX DJIEMEHTOB: Pa3IN4aTh TOHITUS «TJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpymnna (brpymma)y,
«Mainbie» U «OO0JNbIINe) MEePHOIbI

3.4

packpsiBaTh cMbIch llepuoanueckoro 3axkona [[.M. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE I[EPUOJUYECKOW  3aBUCHUMOCTH
CBOMCTB XUMMYECKHX DJEMEHTOB OT MX TIIOJIOXKECHUS B
ITepuoanueckoit cucreme




3.5

COOTHOCHUTb  O0O3HAUYeHHUs, KOTOphIE HMEIOTCS B  Tabimie
«Ilepuoguyeckas  cucrema  XUMUYeCKux  anemeHtoB  JI.M.
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUSI aTOMOB
XUMHUUYECKHX 3IEMEHTOB (cocTaB M 3apsj sApa, oOliee uuciIo
JIEKTPOHOB U PACHPEEIICHHE UX MO IEKTPOHHBIM CIIOSIM)

3.6

ONpCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCAUMHCHUAX

3.7

ONPENENATh BHUJI XUMHYECKON CBA3U (KOBAJIECHTHAass W HOHHAs) B

HCOPraHN4YCCKUX COCIUHCHUAX

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1

ITo Teme: «BeliecTBO U XUMUYECKask PEAKIIUS»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHX IOHATUW: PacTBOp,
AJIEKTPOJIUTHI, HEIJICKTPOJIHUTHI, dJIEKTPOJUTHUCCKAS JTUCCOIHAIINS,
peaKkuu MOHHOTO OOMEHa, KaTaau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTuMbIe u HEOoOpaTUMbIe peakIuu,
OKHUCITUTEITLHOBOCCTAHOBHUTEIIbHBIC peaKIum, OKHCITUTEITb,
BOCCT@HOBHTENIb, OKHCJICHHE ¥ BOCCTAHOBIICHHE, aAJJIOTPOTIHS,
aMm(poTepHOCTh, XHMMHYECKasi CBSI3b (KOBaJCHTHAs, HWOHHAs,
METaJUINYeCcKasi), KpUCTAUIMYecKass peléTka, CIUIaBbl, CKOPOCTh
XUMUYECKON peaKIiuu

1.2

HUIITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATUHN H
IIPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBIIATh YPABHEHHS JICKTPOJUTHYCCKON JUCCOIMAIIMUA KHUCIIOT,
IIEJIOYCH M COJICH, IMOJIHBIC W COKpAIICHHBIC YpaBHEHHUS PEaKIIUN
MOHHOT'O OOMeHa

1.4

PacCcKpbIBATb CYIIHOCTH OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ
MOCPCACTBOM COCTABJICHUSA SJICKTPOHHOI'O OajaHca 3THUX peaKI_II/Iﬁ

1.5

IMPOBOANTH paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH pe€akKuuun

IIo temam: «HemeTanmnabl M MX COeAMHEHUS» U «MeTamabl U HUX
COCAUHCHUA»

2.1

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W crneuuduyeckue
XMUMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIas
OTHCAaHWE TpPUMEpPaMH MOJIEKYISAPHBIX W HWOHHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKHX PEAKIIHIA




2.2

COCTaBJIATh YPaBHCHHA peaxunﬁ, MOATBCPIKAAOIMUX CYIIICCTBOBAHNC
T€HETUYECKOI CBS3U MCKAY BCIICCTBAMU PA3JIMIHLIX KJIACCOB

2.3

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOJXHOCTH ITPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSIX
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CIENOBaTh MpaBUJIaM I[I0JIb30BAHHUS XHUMHUYECKOW TMOCYIOH U
1a00paTOpHBEIM 000PYIOBAHUEM, a TAKXKE MpPaBHIaAM OOpAIICHUS C
BCIIECTBAMHU B COOTBETCTBUU C HHCTPYKIUSMH I10 BBITIOJTHCHHIO
71a00PATOPHBIX XUMHYECKUX OIBITOB 10 TOJNYICHUIO U COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a)

2.5

MMPOBOAWTL PE€AKHMKU, MTOATBCPKIAAIOIINC Ka4eCTBEHHLI COCTaB
Pa3IMYHBIX BEIICCTB: pPACIO3HABATH OIIBITHBIM HYT€M XJiopuna-,
Opomuna, womun, kapOonat, ¢ocdar, cunmmkar, cyabdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHU, NOHbI M3YUCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u oOKpykaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnoHatuil: [1JIK

BCIICCTBA, KOPPO3UA METAJIIIOB

3.2

NPUMEHSITh OCHOBHBIE OIEPAIMU MBICIUTEIHLHON JEeSITeTbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, O0OOOIIECHHE, CHUCTEeMAaTH3alluIo,
BBISIBJICHHE TPUYMHHO-CICICTBEHHBIX CBSI3€H — Ui W3y4YCHHUS
CBOWCTB BEIIECTB M XUMHUYECKUX PEaKIUil; €CTECTBEHHOHAYYHbBIE
METOJbl MMO3HAHWS — HAOIIOJCHUE, W3MEPEHHE, MOJICIMPOBaHUE,
AKCIIEPUMEHT (peabHBIA U MBICTICHHBIN )




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KW3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHUE
BEIIECTB

1.2

IlonsTHE O METOJaX IIO3HAaHUA B XUMHH. Yucteie B€OICCTBA U CMECH. Crioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumuyeckne djaeMeHTbl. CHMBOJIBI XUMHYECKHX

a51eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE y4EHUE

1.4

Xumuyeckas popmyina. BaleHTHOCTh aTOMOB XUMUYECKUX JIE€MEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MOJIEKyJIsIpHass Macca. MaccoBag OIS XHMHYECKOTO

9JICMCHTA B COCAMHCHUU

1.5

KonnuectBo BemiectBa. Mousib. MonsipHas macca. B3auMOCBsI3b KOJTMYECTBA,
Macchl M 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COECTMHEHHM

1.6

Ouznyecknue U XUMHUECKUE ABJICHUS. XUMHUUYECKask peakius 1 e€ mpu3HaKu.
3aKOH  COXpaHEHUsS  MacChl  BEIIECTB.  XHUMHUYECKHE  YpPaBHEHUA.
Knaccudpukanuss  xuMuueckux  peakuui  (CO€AMHEHHS,  Pa3JIOKEHHUS,
3aMeInieHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TMOCYAOM, C
npaBUIaMu pabOTHI B TAOOpAaTOPUU U MpUEMaMHU oOpaIIeHus ¢ 1abopaTOPHBIM
000pyI0BaHHEM, HW3YYCHHE U ONHCAaHHE (PU3UYECKUX CBOWCTB 0Opa3IoB
HEOPraHWYECKUX BEIISCTB, HaONogeHHE (U3MYecKuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUIICHHE U KOHJCHCAILIUS BOJIbI) U
XUMUYECKUX (TOPEHHE CBEYM, NPOKAIMBAaHHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICCTBHME MeJla C KHUCJIOTOW) SIBJICHHH, HAOMIOJIEHWEe M OIKMCAHHE
NPU3HAKOB MPOTEKAHMsS XUMHUYECKUX peakmuil (pasjokKeHWe caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3joKCHHE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJIECTBHE Kee3a ¢ pacCTBOPOM
conu meau(ll), uzydenne cmoco6oB pazienenus cMecei (C MOMOIIBI0 MarHUTa,
(¢bunbTpoBaHUE, BBIMAPUBAHUE, AUCTUILIALUSA, XpoMaTorpadus), mpoBeIeHUe
OYMCTKH TIOBAapEHHON COJM, HaOMIOJICHUE | OINHCaHUE pPe3ylbTaToOB
MPOBEJICHHS OMBITA, MILTIOCTPUPYIONIETO 3aKOH COXPAHEHUS MACChI, CO3/ITaHUE
MoJenel MOJeKy (I1apoCTepP:KHEBHIX)

Baxueiiiune NpEACTAaBUTCIIM HCOPraHNYCCKHUX BCIICCTB




2.1

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — aimeMeHT U mpocTtoe
BeIecTBO. HaxoxkaeHne KUCIopoaa B IpUpoje, GU3NISCKUE U XUMHUYSCKUE
cBoiictBa (peakuuu ropenus). Oxkcunpl. [Ipumenenue kucmopoaa. CrocoObl
MOJIy4eHUsI KUCIOpoAa B JabopaTopuy W MPOMBIIUIEHHOCTH. Kpyroopor
Kuciopoaa B npupoae. O30H — amoTporHas MoAUPHUKAIHS KHCIOPOIa

2.2

TernnoBo#t GGEKT XUMHUYECKOW pPEaKUnuu, TEPMOXUMHYECKHE YpaBHEHHS,
9K30- U 3HJOTEPMUYECKUE peaklUU. TOMIMBO: yroiab U METaH. 3arpsi3HEHHUE
BO3/lyXa, YCHJICHHE MMApHUKOBOTO 3¢ (eKTa, pa3pylieHHue 030HOBOTO CIIOs

2.3

Bonopon — aneMeHT u npocToe BemecTBo. Haxoxaenue Boopoaa B IpUpo/IE,
¢usnueckre U XUMHMYECKHE CBOMCTBa, NPUMEHEHHE, CIIOCOObI MOIYyYeHHMS.
Kucnots! u conu
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MouisipHblii 00BEM Ta30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM

2.5

dusnyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBophI.
HacpiienHbie 1 HEHACHIIIEHHBIE paCTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 11071 BEIIECTBA B pPAacTBOpPE. XHWMHUYECKHE CBOMCTBA BOJbI.
OcHoBanus. Ponb pacTBOpoB B IpUpOJE U B KHU3HMU yenoBeka. KpyroBopot
BOJBl B IpHpoOJEe. 3arps3HEHUE NpUpPOAHBIX BoA. OXxpaHa W OYHCTKA
MPUPOJHBIX BOJI

2.6

Knaccudukanus neopranmuecknx coemuHennit. Oxcuawl. Knaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHCJIOTHbIE, aM(OTEpHbIE) U
HecoseoOpa3yronue. HoMeHnkmarypa okcuyoB. OU3NYECKHE W XUMHYECKHE
CBOMCTBa OKCUIOB. [loydeHne okcuion

2.7

OcnoBanus. Krnaccudukanus ocHOBaHUHW: IMIETOYM W HEPACTBOPUMBIC
ocHoBanus. Homenknarypa ocHoBaHui. @uznyeckue U XMMUYECKUE CBONCTBA
ocHoBaHui. [TonyyeHue ocHOBaHUA

2.8

Kucnotel. Knaccudpukanus xkucinor. Homenkmarypa kuciaor. Ouznueckue u
XUMHUYECKHE CBOWMCTBA KUCIOT. Psan akruBHocTtn MetayuioB H.H. Bekertona.
[Tosnydenue KuciaoT

2.9

Comu. Homenknarypa coseil. @U3nyeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tosnyuenue conen

2.10

I'eneTnyeckas cBs3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIMHEHU I
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XUMHUYECKUN OIKCIEPUMEHT: KauyeCTBEHHOE ONpEACICHUE COJCPIKaHUS
KUCJIOPO/ia B BO3/AyXE, MOJydeHUE, COOMpaHue, pacrio3HABaHUE U U3Yy4CHHE
CBOMCTB KHCJIOPOJa, HAOIIOIEHUE B3aUMOICUCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBUSI BOSHUKHOBEHHUS U MPEKpaIlleHus ropeHus (1oxapa), 03HaKOMJIIEHHUE C
oOpa3llaMd OKCHUJIOB M ONHCAHHE WX CBOMCTB, IMOJIydeHHE, cOOHMpaHue,
pacro3HaBaHHE M W3YUYeHHE CBOWCTB BOJIOpoja (TOpPEHHE), B3aUMOJICHCTBUE
BOJIOpOAA c OKCHJIOM meau(ll) (BO3MOXHO HCII0JIb30BaHUE
BHJIEOMATEPUANIOB), HAOIOIeHUE OOPa3IOB BEIIECTB KOJIWYECTBOM | MOJIb,
WCCIIEIOBAHUE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C  Pa3IUYHON




pacTBOPUMOCTBIO, IPUTOTOBJIICHUE PACTBOPOB C ONPEACIEHHONM MacCOBOU
JIOJIEH PACTBOPEHHOTO BEILECTBA, B3aUMOJECHCTBUE BOJBI C MeETaulaMU
(HatpuieM u KanblKMeM) (BO3MOXKHO MCIOJIb30BaHUE BHUIEOMATEPUATIOB),
ONPE/ENICHUE PACTBOPOB KUCIOT M ILIENOYEH € IOMOILbIO HHIUKATOPOB,
UCCIIeIOBaHNE 00pa3loB HEOPraHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HAOJIOJICHNE W3MEHEHUs OKpacKW HHJIMKATOPOB B pPAcTBOpax KHUCIOT U
mienouei, uzyuenue Biaumozeiicteus okcuga meau(ll) ¢ pacrBopom cepnoit
KHUCJOTBI, KHUCIOT C MeETalllaMH, peakUuui HeUTpanus3aluu, MOJydyeHUe
HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeETaula JApPYrUM U3
pacTBopa COJIM, PEIIEHNE FKCIEPUMEHTAIBHBIX 33/1a4 1Mo TeMme «Baxuenmme

KJIaCChbl HCOPraHNYCCKUX COCHHHCHHﬁ))

[Tepnoanueckuit 3akoH u [leproauueckas cucteMa XMMUYECKUX dJIEMEHTOB
J .. MenpaeneeBa. CTpoeHne aToMOB. XUMUYeCKas CBsI3b. OKUCITUTEIHHO-

BOCCTAHOBHUTCJIbHBIC PCAKITUN

3.1

[lepBple MOMBITKM KIAaCCU(PHUKAUU XUMHUYECKUX 3ieMeHToB. [lonstue o
IPYyINIax CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE U IIETOYHO3EMENbHbIE METaJIbL,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOphle 00pa3yroT am(oTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepnognueckuit 3akoH. Ilepmoandeckas cucTeMa XMMHUYECKHUX SJIEMEHTOB
.. MenneneeBa. KopoTtkomepuomHas W JIMHHOTEpHOIHAS  (OPMBI
[Tepuonuueckoit cucrembl xumudeckux osnemeHtoB .M. Menneneena.
ITepuonbt u rpynmnbl. OU3NYECKUH CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB
[epuoaa U TPYIIIbI JJIEMEHTA

3.3

Crpoenue atomoB. CocTaB aroMHbIX siep. M3otonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX 000J0YeK aTOMOB TepBbIX 20 XWMHUYECKUX DIIEMEHTOB
[Tepuonnueckoit cuctemsl [I.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTa 1o ero nojoxkeHuto B [lepuoauueckoii cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TrpynnaM U IEpUOAAM.
3nauenue [lepuoauyeckoro 3akoHa u Ilepuoguyeckoit CuCTEeMbl XUMUYECKHUX
3JIEMEHTOB JUIsl pa3BUTUs Hayku W npakTtuku. /.M. MengeneeB — yu€Hblii u
rpaxJaaHuH

3.5

Xumuyeckasi cBsi3b. KoBaneHTHas (mosispHass U HEMOJSpHAas) CBS3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBsI3b

3.6

Crenens okuciaeHus. OKHCIUTEIFHOBOCCTAHOBUTEILHBIC pCaKknuun. Hpoueccm
OKHUCJICHHUS B BOCCTaHOBIICHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH

3.7

XHUMHUYECKUN OKCIICPUMCHT: H3YUYCHHUC O6p83].IOB BCIICCTB MCTAJIZIOB H
HCEMCTAJJIOB, B3aHMOJCHCTBHE rMApOKCHUAa LUHKA € paCcTBOPaMH KHCJIOT U
IJ_[CJ'IO‘IGI\/’I, MMPOBCACHUC ONLITOB, UJITIOCTPUPYIOIIUX IMTPUMEPBI OKUCIUTCIIBHO-
BOCCTaAHOBUTCIIBbHBIX peaKuHﬁ (FOpCHI/IC, pCaKknuun pa3ioxKCHUs, COC,Z[I/IHCHI/ISI)




9 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemectBo u xumnueckas peakuus. [losropenue

1.1

[Tepuonnueckuii 3axoH. Ilepronnueckas cucTeMa XUMHUYECKUX AJIEMEHTOB
J.W. MenneneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX NEPHOJIOB, KalUs, KaJbIUS U HX
COCIMHEHUN B COOTBETCTBUHU C MOJIOKEHHUEM 3IEMEHTOB B llepmoamueckoi

CUCTCMC U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemecTBa: BUABl XUMHUYECKOW CBs3U. THIBI KPUCTATTUYECKUX
pPELIETOK, 3aBHUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALINYECKOU
pemeéTku W BHUJIAa XUMHUYECKOW CBsi3M. Kiaccudukamuss ¥ HOMEHKJIATypa
HEOPraHMYECKHX BEIIECTB (MEXIyHApOJHas U TpUBHAIbHAsH). XUMHUYECKHE
CBOIMCTBA BEILIECTB, OTHOCSAUIMXCS K Pa3JIMYHBIM KJIacCcaM HEOPraHWYECKUX
COEJIMHEHU M, TeHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB

1.3

Knaccudukanus XuMH4eCKUX peakluuid Mo pa3IudHbIM IpU3HaKaM (10 YHUCITY
U COCTaBy YUYacTBYIOIIMX B peaklUU BEIIECTB, MO TeIIoBoMY 3(p(deKTy, 1o
W3MEHEHHIO CTENeHEeW OKHCIIEHUs XUMUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH,
[0 YYacTHIO KaTaau3aTopa). OK30- U JHJIOTEPMHUECKHE PpeaKIuH,
TEPMOXMMHUYECKHE ypaBHeHUs. IIoHATHE O CKOPOCTH XUMHUYECKOM peakuuu

1.4

[Tonsatre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX peakiusax. [lonsaTue o
TOMOTEHHBIX ¥ TETePOreHHBIX peakiusaX. [loHATHE O XHUMHYECKOM
paBHOBecuu. DakTOphI, BIMSIONME HA CKOPOCTh XHUMHUYECKOW PEaKIHH U
TIOJIOXKCHHE XUMUYECKOTO PAaBHOBECHS

1.5

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pEaKkIuu, SHCKTpOHHblf/'I OanaHC
OKHCIIUTEIHFHO-BOCCTAHOBUTEILHOM pEaKIuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIIUTCIIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C MHCIIOJBb30BaHHUEM MCETOAA
OJICKTPOHHOI'O OanaHca

1.6

Teopust AMEKTPOJTUTUYECKOU JUCCOIUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtuonsl, annoHbsl. MexaHU3M JUCCOIMAIIMY BEIIECTB C Pa3IMYHBIMU BUJIAMHU
XUMUYECKOH cBsi3H. CrerneHpb aucconnanuu. CHIIbHBIE U CIIa0bIC JICKTPOJIUTHIL.
Peakiiun nonHoro oomMeHa. YClIoBUS MPOTEKAaHUsS PEaKIMid HOHHOTO OOMEHa,
MOJIHBIE M COKpAlIEHHbIE MOHHBIE ypaBHEHMs peakiui. CBOWCTBA KHCIIOT,
OCHOBAaHMH U COJIEH B CBETE€ IMPEACTaBICHUA 00 AIIEKTPOIUTHIECKON
nucconumanuu. KauecTBeHHbIE peakiinu Ha HOHbL. [loHsTHE O rHapOIU3e coen

1.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMJICHUC C MOJICIISIMU KPUCTAJUIMYCCKUX
peH_IéTOK HCOPraHNYCCKUX BCIICCTB — MCTAJJIOB U HEMCTAJIJIOB (Fpa(bHTa u
anMasa), CJIOKHBIX BCIICCTB (XJ'IOpI/I,I[a HanI/Iﬂ); HCCIICIOBAHHUEC 3aBUCUMOCTHU
CKOPOCTH XUMHUYECKOH pCaknuu OT BO3ACHCTBUSI Pa3JINYHBIX (I)aI(TOpOB;
HUCCICIOBAaHUC QJICKTPOIIPOBOAHOCTHU pacTBOpPOB BCIICCTB, nponecca
Jucconmany KHCJIOT, menodyed U cojeu (BOSMO)KHO HUCIIOJIBb30BaHUC




BHUJICOMATEPHAIIOB); TPOBEJICHHE OIBITOB, WILIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHMsI peaKIiii HOHHOTO 0OMeHa (00pa3oBaHKe 0Ca/iKa, BBIICICHUE Ta3a,
o0Opa3oBaHue BObI); ONBITOB, WILTIOCTPUPYIOIIUX MPHUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLMH (TOPEHUE, PEAKLIUU PA3JI0KEHUS, COCTUHEHUS);
pacrio3HaBaHUC HCEOPTraHNMYCCKUX BEIICCTB C IIOMOINBIO KAaYCCTBCHHBIX

peaKuHﬁ Ha MOHBI; pCIICHNUEC OKCIICPUMCHTAJIbHBIX 3a4a4

Hemerannel u ux COCIMHCHU A

2.1

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne W (QHU3UYECKUE CBOWCTBA
MPOCTBIX BEIIECTB — TaJIOTCHOB. XMUMHYECKHE CBOWMCTBA Ha TMpUMEpE XJIopa
(B3auMoelicTBHE ¢ METaJUlaM{, HEMEeTaJlJIaMH, 1eno4amMu). XIJI0POBOJOPO/I.
Consgnas KHCJIOTa, XHMHUYCCKHEC CBOﬁCTBa, MOJIyd€HHUE, IIPHUMCHCHUC.
JelictBue xJiopa W XJOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. Baxneimue
XJIOPHUIBI U UX HAXOXKICHUE B IIPUPOJIE

2.2

O6mas xapaktepuctuka aneMeHToB VIA-rpynmnsl. OcOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u pusndeckne cBocTa
MPOCTBIX BEIIECTB — KHUCJIOpPOJa U Cepbl. AJUIOTPOINHBbIE MOJIU(UKALNN
KUCJIOpoJia U cepbl. XUMHUYECKUE CBOWCTBA cepbl. CepoBOJOPO, CTPOCHHE,
¢usznueckue W xuUMHUeckue cBoMcTBa. OKCHIBI cepbl KaK IpPEICTaBUTENN
KHCIIOTHBIX OKCHI0B. CepHas KUCIO0Ta, (pU3nueckue U XMMHYECKHUe CBOMCTBA
(oOmue Kak MpeAcTaBUTENs Kilacca KUCIOT U crieruduueckne). XUMUYECKHUEe
peaxiuu, Jexalye B OCHOBE MPOMBIIIIEHHOTO Ccrioco0a MoJydeHusl CepHOU
kucioTel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs PEakKius Ha
cynbdar-noH. Haxoxenue cepbl M €€ COeTMHEHHA B NIPUPOJIe. XUMHUIECKOE
3arpsi3HEHUE OKPYKAIOILIEH Cpelbl COSAMHEHUSIMHU Cepbl (KUCIOTHBIC JTOMKIM,
3arpsi3HeHuE BO3AyXa U BOJOEMOB), CLIOCOOBI €To MPpeI0TBPAILeHuUs

2.3

OO6miast xapakTepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUSA. A3OT, pAaclIpoCTpaHEHUE B
npupojie, pusnueckue u XumMuueckue ceorictra. Kpyrosopor azora B mpupoe.
AmMuak, ero (u3MyYecKMe MW XUMHUYECKHE CBOWCTBA, MOJY4YCHUE U
npumenenue. Coiln amMMOHHUA, UX (U3HUECKHEe W XHMUYECKHE CBOMCTBA,
npuMmeHenue. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THAs KHCIIOTa, €€
noJiyueHue, pUu3nveckre U XuMUYeCKue CBocTBa (00IIHe KaK MpeCTaBUTEeNs
KJacca KHUCIOT U crnenuduueckue). lcmonb3oBaHWe HUTPATOB M CoJied
aMMOHHMSI B Ka4eCTBE MHHEPAIbHBIX yaoOpeHuil. XUMHUECKOe 3arps3HeHHE
OKpYKaloIlel cpeqibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE 0K/, 3arpsisHEHUE
BO3/yXa, MOYBBI U BOJIOEMOB)

2.4

docdop, annorponHsie MogupuKauu pochopa, GU3NIECKUe U XUMUUECKUE
cBoiictBa. Oxcun dochopa(V) u dochopHas kucnora, QGu3MUECKHE U
XMMHUYECKHEe CBOWCTBa, mosydyeHue. Mcronb3oBanue ¢ochaToB B KadecTBe
MUHEPAIbHbIX YI00peHHit




2.5

OOmas xapakrepuctuka s31meMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTENEHW OKHCICHHA. YTJIEPOJ, aUIOTPOIHbBIE
MOAM(DUKAIIUK, PACIpPOCTpaHEHHE B TpUpozae, (HU3NYECKHe U XUMHUYECKUE
cBoiictBa. Ancopouusi. Kpyrosopot yriepona B npupoje. OKcusl yrieposa,
X (HU3NYECKUE W XUMHUYECKHE CBOWCTBA, ACHUCTBHE HA YKUBBIC OPraHU3MEI,
NOJTy4eHUE U IPUMEHEHHE. DKOJIOTUYECKHE TTPOOIIeMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumore3a 1100ambHOTO TOTEIUICHUS KJIMMATA; MMAapHUKOBBIM
addekr. YronpHas KuUCIOTa W €€ ConM, WX (PU3UYECKHEe W XUMHYCCKUE
CBOWCTBA, MOJydeHHE W MpUMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
nonbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCTUHEHUSX
yriepojga (MeTaH, 3TaH, STWJIEH, AlETWIEH, 3TaHOJI, TIIUIEPUH, YKCYCHas
kucnoTa). MIx coctaB m xummuueckoe crpoeHue. [lonstre o Ouonornuecku
BAXKHBIX BEILIECTBAxX: JKUpax, OelKax, YrieBoJax — M HX POJU B KU3HU
yeloBeKa. MarepualbHOe €IUHCTBO OPraHMYECKUX W HEOPraHu4ecKHX

CoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IMOJIyY€HUE U
npuMenenne. CoequHeHus KpeMHUs B mpupoje. OOmme mpeacTaBieHus o0
okcugne kpemuus(1V) u kpemuueBoit kucnore. CHIUKATHI, KX HCTOJb30BaHUE
B ObITYy, MeAMIMHE, NPOMBIIUICHHOCTH. BaxHelue CTpOUTENbHBIC
Marepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGmembl
0€30MacHOTO HUCHOJB30BAaHUSI CTPOUTEIBHBIX MaTepUalOB B IOBCEIHEBHOMN
AKU3ZHU

2.8

XUMHUYECKUI SKCHEPUMEHT: M3ydyeHHe 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOW KHMCJIOTBI; IPOBE/IEHNE KaUECTBECHHBIX PEaKIMi Ha XJIOPHI-
UOHbl U HAONIOJCHME NPU3HAKOB MX IPOTEKAHMs; OIBITHI, OTPa)XKArolIue
¢bu3nyeckre 1 XMMUYECKUE CBOMCTBA rallor€HOB U UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BAHUE BHUIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ O0pa3llaMu XJIOPHIIOB
(raloreHuoB); O3HaKOMJIEHHE ¢ oOpa3uamu cepbl U €€ COeIUHEHUSIMHU
(BO3MOXXKHO HCIIOJIb30BaHHME BHUJAEOMATEpUANOB); HAOIIOJEHUE Ipoliecca
oOyrimBaHuUs caxapa MoJ JeHCTBMEM KOHLEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
U3y4eHHE XMMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KHCIOTHI, IPOBEICHUE
KaueCTBEHHONW peaklMu Ha cyiab(haT-uoH M HaOJIOJCHUE IpH3HaKa e&
NpOTEeKaHUs; 03HAKOMJICHHE ¢ (PU3NYECKMMHU CBOICTBaMU a30Ta, (pocdopa u ux
COEMHEHUHN (BO3MOXHO MCIIOJIb30BaHUE BHJIEOMATEpUaAIoOB), oOpa3Lamu
a30THBIX U (pocPOpPHBIX yHOOpEeHUH; ModydYeHre, COOMpaHue, paclio3HaBaHUE
Y U3Yy4EHUE CBOWCTB aMMHUAKa; NPOBEICHNE KAUYECTBEHHBIX PEAKIMM Ha MOH
aMMoHuUsT U (¢ocdaT-MOH U U3yYEHHE TPU3HAKOB MX MPOTEKaHHUS,
B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHOMN a30THON KUCIIOTHI C MeJIbIO (BO3MOKHO
HCIIOJIb30BAHNE BUIECOMATEPHUAIIOB); H3Y4YE€HHUE MOJEIEH KpUCTAIIIMYECKHX
peméTok anMasa, Trpadura, ¢yIepeHa; O3HAKOMIIEHHE C IPOIECCOM




azicopOIMK pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM
IIPOTHBOra3a; MOJIydeHHe, COOMpaHHe, paclo3HaBaHUE M HU3ydEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; MpOBEIEHHE KAadeCTBEHHBIX pPEaKUUi Ha KapOOHAT- H
CUJIMKAT-UOHBl U W3YyYECHHE IPU3HAKOB MX IIPOTEKAHMS; O3HAKOMIICHUE C
IPOAYKUMEH CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BaxHenne HeMeTaUIbl U UX COEIUHEHUS))

Merannsl 1 ux COCANHCHUA

3.1

OO0mas xapakTepuCcTUKa XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHus B llepuonmyeckoil cucreMe xummyeckux snnemeHToB /[I.U.
MeneneeBa u ctpoeHus aToMoB. CTpoeHHEe MeTaIoB. MeTannnyeckas CBsI3b
U MeTajyindyeckas KpHUCTaJUIMYecKash pemérka. OIEeKTPOXUMHUYECKHH psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XMMUYECKHUEe CBOIcTBa MeTauioB. OO1Ie crocoObl MOJTy4yeHus
MeTayutoB. [ToHsITHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3alITUTHI UX OT
koppo3uu. CriaBsl (CTalib, YyT'yH, JIOPATIOMAHNAM, OPOH3a) M UX TPUMEHEHNE

B OBITY U MPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/IBL: MOJNOXKEeHNWE B [leproauveckoil cucTeMe XUMHYECKHX
anemeHntoB /.. MenzeneeBa; CTpO€HUE UX aTOMOB; HAXOXKJIEHUE B MPUPOJE.
dusnveckue 1 XMMUUECKHE CBOMCTBA (Ha mpuMepe HATpHs U Kajus). OKCHIBI
U TUIPOKCUIBI HaTpus U Kanus. [IpuMeHeHHe IIEeTOYHBIX METaUIOB M UX
COEeIUHEHNN

3.4

Illenoyno3eMenbHbIE METAJIBl MarHdi W KajJblIMH: IIOJOXEHHE B
[lepuonuueckoit cucremMe xumuueckux siaemeHToB JI.WM. Menpaeneena;
CTPOCHHE WX aTOMOB; HaxXxOXJeHUE B mpupoje. OU3ndeckue u XUMUUYECKUC
CBOWMCTBA MarHusi W KaJubliusgd. BakHeWIne cOoeauHEHHsS KaibIus (OKCHII,
TUAPOKCH, COJIH). KECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnmoMuHM: 1oJ0keHre B [leproanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
.M. MeHnneneeBa; CTpoeHUE aToMa; HaXOXJCHUE B mpuponae. dusndyeckue u
XUMHYECKHE CBOWCTBA amOMUHUSA. AMQOTepHbIE CBOHCTBA OKCHIA U
THJIPOKCH/IA ATTFOMUHUS

3.6

XKeneso: nonoxenue B [lepuoandyeckoii cuicTeMe XUMUYECKHX 1eMeHToB 1. 1.
MenpeneeBa; CTpOEHHE aTOMa; HaxoXjAeHHe B mpupoae. dusudueckue u
XUMHUYECKHE CBOMCTBA jkene3a. Okcuapl, ruapokcuabl U conu xenesa(ll) u
xenesza(lll), ux cocra, cBOMCTBA U MOJTydYeHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHUE C 00pa3liaMy METaJJIOB U CIIJIaBOB,
X (pU3NYECKHMMH CBOWCTBAMHM; W3Y4EHHE PE3yIbTATOB KOPPO3UH METAIOB
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), ocobeHHoCTeH
B3aMMOJICHCTBUS OKCHJA KalbllUd W HaTpus C BOJAOH (BO3MOXKHO
WCIIOJIb30BaHNE BUJCOMATEPHAIIOB); UCCIEIOBAHIE CBOWCTB >KECTKON BO/IBI,
mpoliecca TOpEHHUs Kejne3a B  KHCIopojae (BO3MOXKHO —HCIIOJIb30BaHUE
BHJICOMATEPUANIOB); IPU3HAKOB MPOTEKAHHS KAUECTBEHHBIX PEaKINil Ha HOHBI




(MarHusi, Kanblus, anmoMuHus, uHka, xeneza(ll) u xemesa(lll), mequ(ll);
HaOII0/ICHUE W OMTMCAaHUE MPOIIECCOB OKPAIIMBAHKS IJIAMEHH NOHAMU HATPHSI,
Kausg W Kaubldsg (BO3MOXXHO  MCIOJB30BAaHUE  BUJICOMATEPUATIOB);
uccienoBaHue aM()OTEPHBIX CBOWCTB THAPOKCUAA AFOMHHHS M THAPOKCHIA
[IMHKA; PEIICHUE KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIlne MeTaJlIbl

U UX COCIUHCHU I

XHMHS U OKpYKarolas cpena

4.1

HoBeie maTepuansl 1 TeXHOJIOrMU. BeliecTBa u Marepralibl B IOBCEIHEBHOM
JKU3HU YEJIOBEKa. XUMUA U 3I0pOBbE. be3omacHoe ucnonb30BaHnue BEUIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBast momolb Mpu XUMHUYECKHX OXKOTaxX U

OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  TIpaMOTHOCTH.  XUMHYECKOE  3arps3HEHUE
okpyxatomiet cpennl [IJIK. Posib XumMuu B periieHuu K0JI0THIECKUX TPoOIem.
[IpupoaHble MCTOYHUKU YIIEBOJAOPOAOB (Yroyib, NMPUPOIHBIA ra3, He(Th),
MIPOJIYKTHI UX NEepPepaboTKU, UX POJIb B OBITY U MPOMBIIIIIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: N3ydyeHHe 00pa3lioB MaTepHaioB (CTEKIIO, CIIIaBbl

METaJJIOB, MOJMMEPHbIE MaTEPUATIBI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SIBJIGHUH HPUPOJIbl, NOHMMaHUuE OOBEKTUBHOMI
3HAYUMOCTH OCHOB XMMHMUYECKON HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTyphl U NPaKTUYECKOU
NEeATeNbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOIO OOIIECTBA;

IMOHUMAaHHEC MECTa XUMHH CPEAN APYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaX IMO3HAHHs, B TOM YHCJIC SKCIICPUMEHTAJIBHBIX U
TCOPECTUYCCKUX MCETOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  IJId
00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax nmpodeccHoHATLHON NEATeTbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTIKECHHSIX
XMUMHYECKON HAayKH, YTO IMO3BOJUT OOyYArOIIUMCSl pacCMaTpUBATh
XUMHUI0O Kak cdepy cBoedl Oyaymed  mpodecCuoHaIbHOU
NESATEeTbHOCTH ¥ CHEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npo(WIBHOTO TpeaMeTa MpH Mepexoie Ha YPOBEHb CPEIHEro
o01ero o0pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMON XMMHMYCCKHX 3HAHUM H YMCHHUE IIPUMCHATH
CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIIOYACT:

2.1

BOKHEHININE XUMHYCCKUE IIOHATHS: XUMHUYCCKUM DIIEMECHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHTEIbHBIE aTOMHAasi W MOJEKYISApHas
MaccChl, KOJMYECTBO BEIICCTBA, MOJIb, MOJISIPHAS Macca, MOJISPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHUE, COJIb (CpEIHss), XUMHYECKas
peakiys, peakIMd COCIWHEHUS, PEaKIUd Pa3JIOKCHUS, pPEaKIIHH
3aMeIleHUs, peakiui oOMeHa, TeIuIoBOM 3(DdeKT peakiuu, SK30- U
SHIOTEPMHUUYECKHE PEAKIMH, PACTBOP, MACCOBAs JOJs1 XUMUYECKOTO
JJ€MEHTa B COEIMHEHUHM, MaccoBas JOJi M  MPOLEHTHAs
KOHLEHTPALlKs1 BEILIECTBA B PACTBOPE, SIAPO aTOMA, AIEKTPOHHBIN CIOM
aToMa, aTOMHas OpOUTalb, paJUyC aToMa, BaJEHTHOCThb, CTENEHb
OKHUCJIEHHSI, XUMUYECKas CBS3b, AIEKTPOOTPUIIATENILHOCTb, MOISPHAS
U HETOJIsIpHAsT KOBAJICHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUTMYECKast
CBsI3b, KpUCTAJUINYECKAs penIéTka (aTOMHAas, HOHHAS, METaJUTMYECKasi,
MOJIEKYJISIpHAsl), UOH, KaTUOH, aHUOH, SJIEKTPOJIUT U HEIJIEKTPOJIUT,




SIEKTPOJIUTUYECKAs UCCOLMAIMSA, pEeaKUu MOHHOTO OOMeHa,
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKUUH,  OKHUCIUTENb |
BOCCTAHOBHTENIb, OKHCIEHHUE M BOCCTAHOBIICHHUE, JIIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBIE PEaKIUH,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATalOIIME 3aKOHbl XMMHH: 3aKOH COXPAHEHUsI MAacChl,
nepuoanueckuii 3akoH J[.MI. MenneneeBa, 3akOH IIOCTOSHCTBA
coCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUH  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpPHs

3JIEKTPOJIUTHUYECKON JUCCOUALINU

Brnanenue ocHOBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAOIIEH

3.1

YMCHHUE TIPAaBUJIBHO HCIIOJB30BATH H3YUCHHBLIC BCHICCTBA U
Marepuaibl (B TOM 4HWCI€ MUHEpaJbHbIE YAOOpEHMs, METabl U
CIUIaBbl, TPOAYKTHl IMEpepabOTKH MPUPOIHBIX  HCTOYHHUKOB
YTII€BOIOPOOB (YIJIsl, TPUPOIHOTO Ta3za, HeTH) B OBITY, CEIBCKOM
XOSS[IZCTBG, Ha TIPOHU3BOJACTBC U IIOHMMAaHWUC 3HAYCHHUA KHUPOB,
OenKkoB,  YIJIEBOJOB  JUIsl  OpraHu3Ma  4YeloBeKa; yMEHHeE
MPOTHO3MPOBATh BIUSHHE BEIIECTB M XUMHUYECKUX MPOIECCOB Ha
OpraHHU3M 4YeJIOBeKa M OKPYXKAIOIIYIO MPUPOIHYIO CPEIy

3.2

yYMEHUE MHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSMHU APYTHUX
y4eOHBIX MPEMETOB

3.3

HaJIMYUE OMbITa PA0OTHI C PA3IMYHBIMU UCTOYHUKAMH UH(POPMAIII
o XUMUM (Hay4yHas U HAyYHO-TIOMYJIsIpHAsl JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC O0OBEKTUBHO OLCHUBATb I/IH(i)OpMaHI/IIO O BE€HIIECCTBAX, HX
NpEeBpalliCHUAX W  I[IPAKTHYCCKOM IIPUMCHCHHU N Hn  YMCHHUC
HCIIOJb30BaTh €€ s PCUICHUA y‘IC6HO'H03HaBaTCJ'IBHBIX 3aJa4

Brnanenne ocHOBaMu MOHSATHWHOTO ammapara U CHMBOJIMYECKOTO
SI3bIKa XUMHH JIJISI COCTaBJICHUS! (DOPMYIT HEOPraHMYECKHX BEUIECTB,
YpaBHCHHH XUMHYECKUX pEaKIUi; OCHOBaMH XHMHYCCKOU
Homenknarypsl (IUPAC u TpuBHaibHOI)

VYMeHne 00bsACHATh CBI3b IOJIOKEHUS DJIIEMEHTA B HCpHOHH‘I@CKOﬁ
CUCTEMEC C YHCIOBBIMHU XapPAKTCPUCTUKAMU CTPOCHHUA ATOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB U 3apdaa sdapa, 06].].[66 YHUCJI0
BHCKTpOHOB), pacnpeaciiCHUCM DJJICKTPOHOB IO SHEPTCTUYCCKHUM
YPOBHAM aTOMOB IICPBBIX TpéX NEepruoa0B, KaJIud U KaJIbLIUA

Hpe)ICTaBJ'IeHI/Ie ) nepnozu/mecxoﬁ 3aBUCHUMOCTH CBOICTB
XUMHUYCCKUX 3JICMCHTOB (paL[I/ch aTomMa, BHCKTpOOTpI/ILIaTeJ'IBHOCTB),
IMPOCTBIX M CJIIOKHBIX BCHICCTB OT IOJIOKCHUA JJICMCHTOB B




[lepuonuueckoir cucrteme (B MajblX M[EpUOJAX M IJIABHBIX
HOJArPYINIAx) U AIEKTPOHHOTO CTPOEHUS aToMa

7 YMmenue kinaccuuIpoBaTh:
7.1 XUMHYECKHE DJIEMEHTEI
7.2 HEOpraHUYECKUe BEIIeCTBa
7.3 XUMUYECKUE PEaKIIUn
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh M CTENICHb OKUCJICHHSI XHMHYECKHUX JJIEMECHTOB, 3apsijI
' HOHA
8.2 BUJ XUMUYCCKOW CBSI3U M THIl KPUCTAIUTMUECKOH CTPYKTYpHI B
’ COCTMHEHUSX
8.3 XapaKTep Cpelibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH )
8.4 OKMCIIMTEIh U BOCCTAHOBUTED
9 YMeHue XapakTepru30BaTh (pU3MUecKre U XHMHIECKUE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCJIOPOJa, O30H, BOJOPOA, TpaduT, amMmas,
9.1 KpeMHHH, a30T, ¢docdop, cepa, XJIOp, HATPHM, Kaauid, MarHui,
KaJIbITMH, aTFOMUHUH, JKEJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PAcTBOPOB (BOJA,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHIbI M THIPOKCHIBI
9.2 metamwioB |I-IA rpynm, amomunns, menu (11), nunka, xenesa (Il u
I11), okcuapt yrnepona (1l u V), kpemuns (1V), azora u dpocdopa (111
u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,
docdopHas, yrojpHasi, KpeMHHEBAsK KHCIIOTA U MX COJIH)
MPOTHO3MPOBATh M  XapaKTEPH30BaTh CBOWCTBA BEIIECTB B
9.3 3aBHCHMOCTH OT UX COCTaBa M CTPOCHMS, MPUMEHEHHE BEIIECTB B
' 3aBUCHUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTb IPOTCKAHUS
XUMHUYECKUX MPEBPAIICHUIA B PA3JIMYHBIX YCIOBUSIX
10 YMeHue cocTaBisTh MOJIEKYSIPHbIEC U HOHHBIC YPaBHEHUS PEaKIIHiA,
B TOM YHCJIE.
10.1 peakiuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX XUMHYECKHE CBOMCTBA H3YYEHHBIX KJIacCcOB
' (Tpymm) HEOpraHUYEeCKUX BEUIECTB
10.4 MOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXK /1y HUMU
11 YMeHue BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCUTENIbHYIO MOJIEKYJISPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JOJI0 XUMHUYECKOTO DJIEMEHTA B COSAMHEHUN
11.2 MacCOBYIO J0JIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ia3oB




11.4

0 yYpaBHCHHAM XHMHNYCCKHUX peaxum‘/’l U HaXOAUTh KOJIMYCCTBO

BEIIIECTBA, 00BEM M MacCy peareHTOB WM MPOIYKTOB PEAKLIUU

12

Bunanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM  METOJIaMH  HAy4YHOro IO3HaHus (HalOitoJeHue,
U3MEpeHne, SKCIIEPUMEHT, MOACTHPOBAHNE) ITPH N3YYCHUN BEIIECTB
U XUMUYECKUX SIBIICHUH; yMEeHHE CHOpPMYIHPOBATH IMPOOIEMYy M
NPEUIOKUTH ITYTH €€ peIeHus

12.2

0e3omacHON pabOThl C XMMHYECKHMMH BEIICCTBAMH, XUMHUYECCKOM

MOCYyJI0¥ 1 J1abOpaTOPHBIM 000PYI0BAHHEM

12.3

npaBUIaMu 0e301macHoOro oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMU B HOBCGI[HGBHOﬁ JKU3HH, IIpaBUJIaMU IMOBCACHH B
HeNsIX COepeKeHUs 3JI0POBbSI M OKPY)KAIOIICH MPUPOIHON CPEIIbI;
NOHMMaHME BpeJa (OMacHOCTH) BO3/IEHCTBUS Ha KUBbIE OPraHU3MbI
OTIpEeIeIIEHHBIX BEIIIECTB, croco0oB YMEHBIIICHUS u
OpeaAOTBpaAlICHUA UX BPECIHOT'O BOB}ICfICTBHS[

13

Hanmuame MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOMUX XUMHWYCCKHUX DKCIICPUMEHTOB!

13.1

W3ydyeHne W  omucaHue  (U3MYECKUX  CBOWCTB  BEIIECTB;
03HAaKOMJICHHE ¢ PU3NYECKIMH U XUMHUYECKUMH SIBIICHUSIMU; OIIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMUYECKUX PEaKIUil

13.2

U3y4eHHE CIIOCOOO0B pa3esieHHs CMecer

13.3

MOJYYCHHE KHUCIOpOJa M M3YUYCHHE €ro CBOMWCTB; IIOJy4YeHHUE
BOJIOPOJIa ¥ U3YYCHHUE €r0 CBOMCTB; MOJYYCHHE YTIIEKHCIIOTO Tra3a u
W3YYCHUE €ro CBOWCTB; IMOJYYCHHME aMMHaKa U H3YYCHHUE €ro
CBOMCTB

13.4

NPUTOTOBJICHHE PACTBOPOB C OMNpeAeaEHHOW MacCOBOW JoJeit
pPacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METHJIOpaHXka H
(denondranenna) s onpeneyeHus XapakTepa cpebl B pacTBOpax
KUCJIOT U I1eJoueit

13.6

UCCIICZIOBAHUE M OIMCAHWE CBOWCTB HEOPraHWUYECKHX BEICCTB
Pa3IUYHBIX KIaCCOB; M3yYEHUE B3aUMOJICUCTBHS KUCIIOT C METaJJIaMHU,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH HM  HEPaCTBOPUMBIMH
OCHOBaHMSIMH, COJISIMM; TIOJIyYEHHE HEpPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOTO MeETajula JpYrMM M3 pacTBopa COJIM;
uccienoBanre amGOTEepPHBIX CBOMCTB THUAPOKCHUIOB ANIOMHUHHS U
HMHKa

13.7

PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMaM: «OCHOBHBIC KJIaCChI
HCOPTraHUYCCKUX COGHHHCHHﬁ)); ((BJ'ICKTPOJII/ITI/I‘-ICCK&}I




aucconuanusay; «BakHeHIIne HEMETaUIbl M HUX COCAUHCHUSY;

«Baxuenime MeTaUIbl U UX COCIUHEHUS

XUMUYECKAE  OKCIIEPUMEHTBHI,  WUIIOCTPUPYIOIIUE  NPU3HAKH
IPOTEKAHUs PEAKIMI HOHHOIO OOMEHA; KaUeCTBEHHBIE peakluu Ha
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpaxX MOHBI: XJIOpUI-, OpOMUJI-,

13.8
woaua-, cyaedar-, ¢ocdar-, xapboHaT-, CHIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHHMS, MarHHSI, KAJIBIUS, ATFOMUHUS,
xenesa (2+) u xenesa (3+), meau (2+), LUHKA
14 YMeHnue:
NPEJCTaBISITh PE3YyNbTAaThl AKCIEpPUMEHTa B (opme BBIBOJIOB,
141 JI0Ka3aTeNbCTB, IpaMKOB W TaOMUI[ U BBIABIATH IMIUPUUYECKUE
3aKOHOMEPHOCTH
yCTaHaBIMBaTh  CBSA3M  MEXJAy  pealbHO  HaOJII0AaeMbIMU
14.2 XMMHYECKUMHU SBJIEHUSMHU M TPOLIECCaMU, TPOUCXOISAUIUMH B

MaKpo- U MUKPOMHUPE, OOBSICHATH IPUUYUHBI MHOTOOOPA3Hs BEIIECTB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHMS

1 HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1 Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

12 ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHUX
' 35eMeHTOB. [IpocThlie U cI0XKHbIE BELIECTBA.

13 Xumuueckass ¢opmyna. BalleHTHOCTH aTOMOB XMMMUYECKUX 3JEMEHTOB.

CreneHp OKUCIICHUA

3aKOH INOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca.
1.4 OtHocuTenbHast MoJIEKyJsipHass Macca. MaccoBasg /10y XUMHUYECKOTO
JJIEMEHTa B COEIMHEHUU

15 KonmnuectBo BemectBa. Monb. MosnsipHas Mmacca. MossipHblil 00bE€M razos.
. BzanmocBsa3b KOJIMYCCTBA, MAaCChIl U YUCJIa CTPYKTYPHBIX €ANMHUIL BEICCTBA

16 ®u3nuecKkue U XUMUYECKHUE SIBICHUA. XUMHUECKasi peaklys U €€ PU3HaKU.
' 3aKOH COXpaHEHUsI MacChl BENIECTB. XUMUYECKHE YPAaBHEHUS

[Tepuoanueckuii 3akoH u [lepruoanyeckas cucteMa XMUMAYECKUX SJIEMEHTOB
J.N. MenneneeBa. CTpoeHUE aTOMOB

[Tepuonnueckuii 3akoH. [lepuoanueckas cucreMa XMMUYECKUX JIEMEHTOB
2.1 J.N. Menneneesa. [lepuoast u rpynibl. DU3ndeckuil CMBICT TOPSAKOBOTO
HOMEpa, HOMEPOB TIEPHO/Ia U TPYIIIIHI dJIEMEHTA

Crpoenne atomoB. CocTaB aroMHBIX sjaep. M3oTombl. DIEKTPOHBI.
2.2 CrpoeHue 5IEKTPOHHBIX 000JOYeK AaToMOB IMepBbIX 20 XHMHUYECKUX
aneMeHToB [lepuoauueckoit cuctemsl .M. Menneneera

3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX
TpEX MIEepPHO/IOB, KaJus, KaJIbIUs (paguyca aTOMOB,
2.3 ANEKTPOOTPHUIIATENILHOCTH, METAJUIMYECKUX 1 HEMETAIUTMUYECKUX CBOMUCTB) U
UX COEIMHEHWH B COOTBETCTBUU C TIOJOXKEHHEM DIEMEHTOB B
[Tepuoauueckoii cucTeMe 1 CTPOSHUEM HX aTOMOB

3 CrpoeHue BeriecTBa

Xumundeckas cBa3b. KoBanmeHTHas (nons[pHas[ n HCHOJ'IHpHaH) CBs3b.
3.1 9J'IeKTpOOTpI/IL[aTeJ'ILHO CTh XMMHYECKMX DJJIEMEHTOB. LOHHas CBS3b.
Merannuueckas CBSI3b

Tunsr KPpUCTAITINYCCKUX peI_HéTOK (aTOMHa}I, HOHHAas, MeTaJ'IJ'II/ILIeCKaH),
3.2 3aBHCHMOCTh CBOMCTB BEILIECTBA OT THUIIA KpI/ICTaJIJII/I‘IeCKOﬁ peH_IéTKI/I H BUOA
XUMHUYECKOM CBS3U

Baxueiiiune NpEACTAaBUTCIIN HCOPTAHNYCCKUX BCILCCTB. Hemerannel u ux
COeaUHEHMs. MeTauibl U UX COSIMHEHUS




4.1

Knaccudukamus 1 HOMEHKIaTypa HEOPraHUYECKUX COCTUHEHUIN: OKCHIOB
(conmeoOpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHBIC) u
HecoJieoOpa3yrolie; OCHOBaHUH (IIEN0YN 1 HEpaCTBOPUMBIE OCHOBAHUA);
KUCJIOT (KUCIOpOACOAEpKaIUe U OECKUCIOPOIHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

@uU3NYECKME M XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpA, KACIOPOJIa, Cepbl, a30Ta, hocdopa, yriaepoaa, KpeMHUsI

4.3

dusnyeckre 1 XMMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JINTHA,
HaTpus, Kaius, MarHus u KajJablus, AJIFOMHHHA, Keieaa.

DNEKTPOXUMHUUECKUN Psijl HANIPSHKEHUH METalJIoB

4.4

@uU3nyecKue W XUMHYECKHE CBOMCTBAa BOJOPOJHBIX COCIUHEHUH

HEMETAJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHAKa

4.5

dusnyeckre U XUMUIECKUE CBOWCTBA OKCUIOB HemeTaiioB: cepsl (1V, V1),
azota(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuusa(lV).
[TonyyeHne okCHI0OB HEMETAIUIOB

4.6

Xumnueckue cBoiictBa okcuoB: MetaiioB |A—IA rpymm, nuaka, megu(ll) n
xeresa(ll, 11). TlonyueHre OKCHIOB METAIIIOB

4.7

XWMHUYECKHE CBOMCTBA OCHOBAaHWW W aM(OTEPHBIX THUIAPOKCHIOB (Ha
puMepe TUAPOKCUIOB aIFOMUHUS, JKese3a, IIuHKa). [lomyuenne ocHoBaHui
1 aM(OTEPHBIX THIPOKCHUIOB

4.8

O061mue XUMHUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOTHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEPHOM, a30THOH, GoChHOPHON, KPEMHUEBOM,
yroapHoi. OcoOble XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOU U
a30THOM KUCIOT. [lomydeHnue Kuciot

4.9

OO0mme XuMHYECKHE CBOMCTBA cpeTHuX coJier. [lomydenue coseit

4.10

[Tonyuenue, coObupanue, pacro3HaBaHue BOJAOPOJA, KHCIOpPOaa, aMMHUAaKa,
YIJIEKUCIIOTO Ta3a B JIA00OpaTOpHH

411

HOHy‘ICHI/Ie aMMUaKa, cepHoﬁ M a30THOH KHCJIOT B IIPOMBIIIJICHHOCTH.
O6H_[I/IC CIIOCOOBI MOJIYHYCHUS MCTAJIJIOB

4.12

I'eneTnueckas cBs3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIMHEHU

XUMHYECKHE pCaKnuu

5.1

KJ'IaCCI/I(I)I/IKaL[I/IH XUMHWYCCKUX peaKI_II/Iﬁ IO pa3JIMYHbIM IIpU3HAKAM: IIO
YUCIy MU COCTaBy Y4YAaCTBYHOIIMUX B PpCaKIUH BCHICCTB, IO TCIIJIOBOMY
3(I)(I)CKTy, 110 U3MEHEHUIO CTETICHEN OKHUCICHUS XMMHUYECKUX JIEMEHTOB

5.2

TennoBo#t 3ppekT XMMHUYECKON peakIiy, TEPMOXUMUYECKUE YPaBHEHUS.
OK30- U DHIOTEPMUYECKUE peakIUU. TepMOXUMUYECKHE YPAaBHEHHUS

5.3

OKHCIUTEIHFHOBOCCTAHOBUTEIIEHBIC pCaKknuunu. Oxucnurenu n
BOCCTAaHOBHUTCIIN. HpOI_ICCCBI OKHCJICHHA U BOCCTAaHOBJICHHA. 3HCKTpOHHLIﬁ
OalaHC OKHMCIIMTEILHOBOCCTAHOBUTEILHOM pcaknuun




5.4

Teopuss  DIEKTPONUTHYECKOW  auccounanuu.  KaTWOHBI,  AQHUOHBI.
DONEKTPOIUTHl U HEAIEKTPOJUThl. CHUIIBHBIE W CIA0BbIe 3JICKTPOJIHTHL.
Crenenb AUCCOLUALINU

5.5

Peakuuu woHHOTO OOMEHa. YcCiIOBUS NPOTEKaHWs] peakUuid HOHHOIO
0oOMeHa, MOJIHbIE ¥ COKpAIllEHHbIE HOHHbIE YPABHEHUS PEaKLIUM

XHUMHS U OKpYKarolas cpena

6.1

BemecrBa u Marepuansl B MOBCEIHEBHOM >KM3HU 4eloBeKka. besomacHoe
HCII0JIb30BAHME BEIIECTB U XUMUYECKUX PEaKIMi B 1a00paTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYXaroulel cpeapl (KUCIOTHBIE JI0%K]IH,
3arpsi3HeHUE MOYBbI, BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 NMPEeA0TBPAILCHUS
[IpenensHas nomyctumas koHueHtpanus seuiects (IIIK). Ponp xumuu B
pelIeHNuN HKOJOTHYECKUX TpoOieM. YCHICHHE MapHUKOBOTO 3(PdekTa,
paspylieHre 030HOBOIO CJI0s

6.3

[Ipumenenwne cepsl, a3ota, Gpocdopa, yriepoaa, KpeMHHUS U UX COSTUHEHUN
B 6I)ITy, MCIUIHHE, TPOMBIINIJICHHOCTH 1 CEJIbCKOM XO3SUCTBE. HpI/IMeHeHI/Ie
METaJJIOB U CIUIaBOB (CTajlb, YYT'yH, JIOPATIOMUHMMA, OpoH3a) B OBITY U
MPOMBIIUIEHHOCTH HUX coequHeHuil. IloHATne o KOppo3uM MeTaylioB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupoaHbIe UCTOYHHUKHU YTIAEBOIOPOAOB (YroJib, IPUPOIHBIN Ta3, He(PTH),
MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIICHHOCTH

6.5

HepBOHaanBHBIe MTOHATHS 00 OPraHN4CCKUX BEHICCTBAaX KaK O COCAMHCHUAX
yriaepoaa (MeTaH, OTaH, 3TWJICH, AlCTWUJICH, 3TaHOJI, TJIMIEPHUH, YKCYCHasd
KI/ICJ'IOTa). IloHnsarrie 0 OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KHUPAX, 6em<ax,
YIJIEBOAAX — U UX POJIM B )KU3HU YCIIOBEKA

Pacuétrr:

7.1

o GpopmyliaM XUMMUYECKHX COCTUHEHUI

7.2

Macchl (MaccoBO#) JI0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

110 XUMHWYCCKUM YPABHCHUAM




