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MNOSACHUTEJIBHAS 3AITMCKA

[IporpamMma 1Mo XMMHU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlieHA Ha OCHOBE
TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHON 0Opa30BaTEIIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbx B @I'OC OO0, a takxe Ha ocHOBE (eaepalbHON pabodeld mporpaMMBl
BOCIIUTaHMS U € Y4ETOM KOHIEMIMHU IpenojaBaHus yueOHOro mnpeaMera «XUMHsS» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickoit denepanuu.

IIporpamma 1o XuMum Aa€T NpeACTaBIEHUE O LENsIX, O0IIel CTpaTerui 00y4eHU I, BOCIIMTAHUS U
pa3BUTH OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIO MpEeaMeTa, yCTaHABIMBAeT 00s3aTelNbHOE MPEeIMETHOE
coJiepKaHue, IpeJyCMaTpUBaeT PaclpeelieHe ero Mo KjaccaM M CTPYKTYpPHUPOBaHHUE IO paslienaM U
TeMaM MpPOrpaMMbl IO XHMHUH, OIpEJeNsseT KOJIMYECTBEHHblE M KaueCTBEHHBIC XapaKTEePUCTUKU
COJIEp’KaHusl, PEKOMEHAYEMYIO MOCJIEI0BATEIIbHOCTh M3YyYEHHUS] XUMUU C Y4ETOM MEXKIIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOIO IpOLEecca, BO3PACTHBIX OCOOEHHOCTEH O0ydaroliuxcs,
oTpeneNnseT BO3MOXXHOCTH TpeAMeTa sl peain3alui TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
0o0pa3oBaTeNbHOW MPOrpaMMbl Ha YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3yabTataM OOy4YeHHs XMMUU Ha YpOBHE IeJIel HM3ydeHHs NpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-
II03HABATEJILHOM JeSITEIbHOCTH 00YYarOILErocst 10 OCBOCHUIO y4EOHOr0 COlepKaHMsL.

3HaHWE XHMUHU CIY)KUT OCHOBOH Ui (POPMHUPOBAHHS MHPOBO33PEHUS OOYYaromIerocs, €ro
IpEACTaBICHUNH O MaTepUalbHOM €IMHCTBE MHpPA, BAXHYIO pPOJb MIparoT (opMupyemble XHUMHUEH
IPECTABJICHUS O B3aMMOIPEBPALICHUAX SHEPTUH U 00 IBOJIOIMH BEHIECTB B IIPUPOJIE, O MYTIX PEIICHUS
rJ100abHBIX NPo0JIeM yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — ChIPEBOM, YHEPreTUUECKOM, MUILEBONH U
9KOJIOTMYECKOM 0e30n1acHOCTH, MPOOJIEM 3paBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alid BO3MOXHOCTEH JJIsi CaMOpa3BUTHSI W (POPMUPOBAHHS KYJIbTYpHI
JUYHOCTH, € o011ei U (yHKIIMOHAIbHONU IPaMOTHOCTH;

BHOCHUT BKJaJ B (OpMHpOBaHME MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH oOydarommxcs,
HaBBIKOB HX CAMOCTOSITEIbHOW YUeOHOH AeATeNbHOCTH, HKCIEPUMEHTAIbHBIX U HCCIIEIO0BATENbCKUX
yYMEHUH, HeOOXOANMBIX KaK B TIOBCEIHEBHOMW KHU3HH, TaK M B TPOPECCUOHATBHOM JIeITEILHOCTH;

3HaKOMHT CO CHEeUU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€MHCTBO MPHUPOJABI U YEJOBEKa, SIBJISIETCS OTBETCTBEHHBIM 3TaloM B (OPMHUPOBAHMM €CTECTBEHHO-
HAY4YHOH rpaMOTHOCTH 00YyJaromuXxcs;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IpUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOrMYECKOe 00pazoBaHue 00yUYaromuXCsl.

JlaHHbIe HaNpaBieHUsI B OOYYEHHH XUMUU 00ECTIEYMBAIOTCS CIIEM(PUKON CONepKaHusT Y4EOHOTO
npeaMeTa, KOTOPBIN ABISETCS Melarornyecky aJanTUPOBaHHBIM OTpaykeHHEeM 0a30BOM HayKHM XUMHH Ha
OIPENICIIEHHOM JTalle €€ Pa3BUTHSA.

Kypc XuMum Ha ypoBHE OCHOBHOro oOmiero oOpa3oBaHUS OPHUEHTHPOBAH Ha OCBOEHHE
O0y4arolMMHUCS CHCTEMbl IE€PBOHAYAIBHBIX MOHATHM XUMHHM, OCHOB HEOPraHWYEeCKOW XHUMHHM U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XMMUH.

CrpykTypa coaep:kaHusl IPOrpaMMBbl 10 XUMHH c(popMHpOBaHA HA OCHOBE CUCTEMHOIO MTO/IX0/1a K
e€ nzydyeHnro. CozeprkaHnue CKIIabIBAETCSA U3 CUCTEMBI IOHATUI O XUMHUUYECKOM DJIEMEHTE U BEUIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbI 110 MPUHIUITY
NIOCJIEA0BATENBHOIO PA3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUECKHUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMHUH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPEICTaBIEHUH 00 AJIEKTPOIUTHYECKOM JUCCOIMALIMH BELIECTB B PacTBOpaXx.

Teopernueckne 3HaHHMS paccMaTpPUBAIOTCS Ha OCHOBE OMIMPUYECKH IMOJIYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEJOBATEIBHO OT OIHOTO YPOBHS K JIPYrOMY, BBIIIOJHSS
GyHKIIMM OOBSICHEHUS W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH MPAaKTHYECKOTO
NPUMEHEHHUS U TIOJYyYEHHS U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl MO0 XMMHH CIIOCOOCTBYET (POPMUPOBAHMIO MPEICTABICHUS O XUMHUYECKON
COCTaBJIAIOLIEN HAYYHON KapTHHBI MUpA B JIOTMKE €€ CUCTEMHOW IPHUPOJBI, IEHHOCTHOIO OTHOIIEHUS K
Hay4HOMY 3HaHMIO U METOJaM IO3HaHMs B Hayke. M3ydyeHue XMMHMU NPOMCXOAMUT C IPHUBICYEHUEM
3HaHUH U3 paHee M3yYCHHBIX y4eOHBIX mpeameToB: «OKpyxaromuil Mup», «buonorus. 5—7 kimacce» u



«®Punsuka. 7 Kaacey.

[Ipu m3yyeHMH XUMHUHM TPOUCXOIUT (HOPMUPOBAHHME 3HAHHA OCHOB XMMHUYECKOHM HAyKH Kak
00JacTl COBPEMEHHOT0 E€CTECTBO3HAHMSI, MPAKTHUECKON [EeATENbHOCTH 4YellOBeKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOro HpeaMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBI
XUMHYECKMX 3HAaHUNH — BaXKHEMIIUX (aKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKUX IOJIOKEHUH,
JOCTYITHBIX 0000OIICHNH MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKd, B NMPUOOIIEHWH K HAyYHBIM
METOJIaM TO3HaHUs MPU HU3YyYECHHH BEUIECTB M XUMHUYECKHX peakuuid, B (HOPMUPOBAHUM U PA3BUTHU
MIO3HABATEJIbHBIX YMEHUH W WX NPUMEHEHHUH B Y4eOHO-ITO3HABATEIBHON M yueOHO-HCCIEI0BATENbCKOM
JESTeIbHOCTH, OCBOCHUHU IIPABHJI O€30M1aCHOT0 OOpaIeHHs ¢ BEIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipu u3ydyeHun XMMHUHM Ha YPOBHE OCHOBHOTO O0IIEr0 00pa30BaHUs BaKHOE 3HAYEHUE MTPHOOpPETH
TaKHe LU, KaK:

— ((dopMmupoBaHHEe HMHTEIUIEKTYalbHO pA3BUTON JIMYHOCTH, TOTOBOM K caM00Opa3oBaHHIO,
COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TNPUHATHIO PEIICHUH, CIOCOOHOW aganTUpOBaThCs K OBICTPO
MEHSIOLIUMCS YCIIOBUSM KU3HU;

— HampaBJIEHHOCTh OOy4YeHHMS Ha CHCTEeMaTH4ecKoe npuoOIieHne oOyyaromuxcs K
CaMOCTOSITENIbHOM TO3HABaTEeNbHON JESITENbHOCTH, HAyYHBIM METOJaM MO3HaHUS, (HOPMUPYIOIIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrieyeHre yCIOBHUI, CHOCOOCTBYIOLIUX HNPUOOPETECHHIO OOYyYaIOIIMMHUCSA  OIBITa
pa3HOOOpa3HOW JIeATENbHOCTH, IIO3HAHMSI M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETECHIIHI ), IMEIOIINX YHUBEPCAbHOE 3HAUCHHUE ISl PA3JINYHBIX BUIOB ACSITEIbHOCTH;

— ¢opMupoBaHue oOLIEH (PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSICHITH U OLIEHUBATH SBJICHUS OKPYXAIOIIETO MUPA, UCIOB3YS 3HAHUS U OIBIT, MTOJIyYeHHBIE
Opyd M3YYEHUU XMMHH, TPUMEHSATh UX NPH PEUICHWH MPOOJIEM B TOBCEIHEBHOW JKU3HU M TPYHOBOM
NESITEIbHOCTH;

— (opmupoBanue y OOYy4YAIOMIMXCS TYMAHHUCTHYECKUX OTHOLICHWH, TOHUMAaHHSA IIEHHOCTH
XUMHUYECKHUX 3HAHHUM IJi1 BBIPAOOTKU IKOJIOTUYECKH 11eJeco00pa3HOro MoBeleHus B OBITY U TPYIOBOM
JESTENIbHOCTH B LIETISIX COXPAHEHUsI CBOETO 3/J0POBbS U OKPYKAIOUIEH PUPOIHON CpEIbl;

— pa3BUTHE MOTHMBALIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHMTAaHHUIO Ha
OCHOBE YCBOEHHS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpOoQuMiIs U
HalpaBJIEHHOCTH JlaIbHEHIIIEro 00y4YeHusI.

OOmiee uMcIO 4YacoB, OTBEAEHHBIX MJs HM3yYEHUS XHMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflento), B 9 kiacce — 68 gacoB (2
yaca B HEJIEIIO).

COJAEP)KAHUE OBYUYEHMUSI

8 KUIACC

IlepBoHayaibHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMHUM B KM3HHM 4elloBeka. XHMHs B CHCTeMe Hayk. Tema u BemlecTBa.
dusuyeckue CBONUCTBaA BCIICCTB. ArperaTHoe COCTOAHUEC BCUICCTB. IToustue o METOAaX ITO3HAHUA B
xumuH. YucTteie BemecTBa U cMecu. CrocoObl pa3aeNieHus: CMECeH.

ATOMEI U MOJICKYIJIBI. Xumudeckne 3neMeHThl. CUMBOJIBI XUMHYECKAX DJIEMEHTOB. HpOCTBIe )51
CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYIISIPHOE yUEHHUE.

Xumunyeckas (opmyna. BaleHTHOCTH aTOMOB XHMHYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSTHCTBA
cocraBa BemecTB. OTHOCUTeNbHAs aroMHas Macca. OTHOCHTENIbHAs MOJICKYJsIpHas macca. MaccoBas
J0JISI XUMHWYECKOT'O DJIEMEHTA B COCAMHCHUN.

KonnuectBo BemectBa. Monbs. Monsipuas macca. B3anmMOCBs3b KOJNWYECTBa, MAacChl M 4MCIA
CTPYKTYPHBIX €IUHUII BemecTBa. PacuéTel mo popmynaM XUMUYECKHX COSTMHEHUH.

Ou3ndyeckue U XUMUYECKUE SBICHHs. XUMUYECKasi Peakius U e€ MPU3HAKH. 3aKOH COXpaHEHUs
Macchl BellecTB. XuUMHYeckue ypaBHeHus. Kiaccupukanuss XUMHUYECKUX peakuui (CoelnHEHus,
pa3IoXKEeHUs, 3aMeIlIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYHOH, MpaBwiamMu pabOTBl B IJla0OpaTOpuu M MpHEMAMHU
oOparreHust ¢ J1abopaToOpHBIM OOOPYIOBAHHEM, U3yUYE€HHUE W OMHCaHUE (PU3MUYECKHX CBOWCTB OOpa3IloB
HCOPTaHUYCCKUX BCHICCTB, Ha6JHOI[eHI/Ie (I)I/I3I/I‘-ICCKI/IX (HHaBHeHI/Ie BOCKa, TadHHUC JibJla, PaCTHUPAHUC



caxapa B CTYIIKe, KUIIEHHE U KOHACHCAlUs BOJbl) U XUMUYECKHUX (TOPEHUE CBEUH, TPOKAIMBAHNE MEIHON
MPOBOJIOKH, B3aMMOJCHCTBHE Mela C KHCIOTON) SIBICHUN, HAOMIOJCHHE M OMHCAHHE MPHU3HAKOB
MPOTEKaHUsI XUMUYECKUX PeaKIMii (pa3ioKeHue caxapa, B3auMOJICHCTBIE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapusi, paznoxxkenue runpokcuaa meau (II) mpu nHarpeBanuu, B3auMOACHCTBHUE KeJIe3a C PAaCTBOPOM COJIU
meau (II), uzydyenue cnocoboOB pazfeneHus cMeceil: ¢ MOMOIIbI0 MaruuTa, GuiIbTPOBaHHUE, BHIIAPUBAHUE,
TUCTHIUIAIMS, XpoMmarorpadus, MPOBEICHHE OYMCTKA TOBAPEHHOW COJIM, HAOIIOACHHE W OIHUCAHHE
pPE3yNbTAaTOB MPOBEACHUS ONBITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPaHEHWsS MAacChl, CO3JaHUE MOJeIer
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BasxuHeiilnue npeacraBuTe/ I HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — snmeMeHT u npocroe Bemectso. Haxoxaenue
KHUCIIOpPOJIa B MPUPOJIE, PUINISCKUE U XUMHUECKUE CBOMCTBA (peakumu ropenust). Oxcuapl. [Ipumenenue
kuciaopona. CrocoObl MOTy4YeHHsS KHCIOpoJa B JIabopaTOpUU W MPOMBIIIIEHHOCTH. Kpyrosopot
Kucinopoaa B npupoae. O30H — aoTponHast MOAU(PUKAIIS KHCIOPOa.

TemnoBoit  »ddekr XUMHUECKOH peaklud, TEPMOXMMHUYECKHE YpaBHEHHUSA, DJK30- H
SHAOTEPMUYECKHUE peakluu. TOIUIMBO: Yroidb U METaH. 3arpsi3HEHUE BO3/AyXa, YCUJIICHUE MapHUKOBOTO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSI.

Bomopon — snemeHT M mpocToe BemecTBo. HaxoxaeHue Bojopoja B MpHpoje, (GU3HUSCKHUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIOCOObI oTy4yeHus. KucioTsl u comnu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

®usnyeckue cBolicTtBa Boabl. Boma kak pacrBopurens. PactBopel. Hacelennsie u
HEHACBIIICHHBIE PAacTBOPBI. PacTBOpUMOCTH BemiecTB B Bojie. MaccoBasi J10Jisi BEIIECTBA B PACTBOPE.
Xumuueckue cBorcTBa BoJbl. OcHOBaHUs. Poib pacTBOpPOB B PUPOJIE U B )KU3HU YesloBeka. KpyroBopor
BOJIbI B IPUpPOJIe. 3arpsi3sHEHUE NPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukanus  Heopranmdeckux  coenuHeHuid. Oxcuasl.  Knaccudukanus — OoKcHIoOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, amMQOTEepHbIC) M HecoieoOpasyromme. HomeHkmarypa
OKcUJ10B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmydenue okcuaos.

OcnoBanus. Knaccudukaiusi ocHOBaHUI: IENOYH U HEPACTBOPUMBIE OcHOBaHMs. HoMeHknaTypa
OCHOBaHUH. PU3HMYECKUE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loyueHrne oCHOBaHUN.

Kucnorsl. Knaccuduxamus xucinor. Homenknarypa kucinor. ®Pusznueckue M XUMHYECKHE
cBoiicTBa KucnoT. Psan akrusHoctu metauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkunarypa coneil. @u3nueckrue U XuMudeckue csoictsa coseil. [lonydyenue coneit.

I'eneTnueckas CBsI3b MEXKIy KJIacCaMH HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeeNieHue COJepKaHUs KUCIOpoJa B BO3JAyXe, MOIydeHHe, cobupaHue,
pacro3HaBaHUE M W3y4eHUE CBOMCTB KUCIOPOa, HAOIIOIEHUE B3aUMOJICHCTBHSI BEIIECTB C KUCIOPOIOM
U YCJIOBHSI BOSHHUKHOBEHHUS U TIPEKpaIlleHHs] TopeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3IiaMyu OKCUIOB U
OTMHMCaHUE WX CBOWCTB, MOJIyY€HHE, COOMpaHWe, pacro3HaBaHHE W W3yUYEHHE CBOWCTB BOJOpPOIA
(ropenue), B3aummojeiicTBue Bojopoga ¢ okcugom Meau  (II)  (Bo3mMoOkHO —uMcCHoONb30BaHUE
BUJICOMAaTEpHAJIOB), Ha0JIt0IeHnEe 00pa310B BEIIECTB KOJIMUYECTBOM 1 MOJIb, UCCIIEJOBaHHE OCOOEHHOCTEN
PacTBOPEHHMs BEILIECTB C Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNpPEACIEHHOU
MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOJIBI C METAJTIaMHU (HATPUEM U KaJIbIIUEM )
(BO3MOXHO HCIIOJIb30BAHHE BHIEOMATEPHANIOB), HCCIEIOBAaHUE OOPa3I[OB HEOPTaHWYECKHX BEIECTB
pPa3IMYHBIX KJIAcCOB, HAOJIOJCHNE U3MEHEHHUS! OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIIOT M IIEIOYEH,
u3ydeHue B3aumojencTBus okcuaa menud (II) ¢ pacTtBopom cepHOM KHUCIOTBI, KHCIOT C METajjlaMu,
peakIuii HeHTpan3aIuy, MoJIyIeHHe HEPAaCTBOPUMBIX OCHOBAHHM, BRITECHEHHE OJTHOTO METaJlIa IPyTruM
U3 pacTBOpa COJIM, PELICHUE SKCIEPUMEHTANIbHBIX 3a]1a4 10 TeMe «BaxHelme Kiiacchl HEOPraHMYECKUX
COCTUHEHUIY.

Ilepuoanyeckuit 3axkoH u Ilepumoamueckass cucreMa XuMH4YecKHx »djemento JI. H.
Menpneneea. CrpoeHne aroMoB. XuMH4YecKasi CBf3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBbie TOMBITKK KJIACCU(PUKAIIMM XUMHUYECKHX 53JIeMEHTOB. [loHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHbIE W MIET0YHO3EMENbHbIE METAllIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucrema xumudeckux sieMeHToB [[. M. MeHnneneesa.



Kopotkonepuoanas u amuHHONIEpHOaHAsE popMbl [leproanyeckoil CUCTEMBI XUMHUECKUX 3JIeMEHTOB /1.
N. Menneneesa. Ileproasl u rpynmbsl. @U3MYECKUN CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB IEpUOJA U
TPYIIIBI YJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX saep. M3otonbl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX
00osouek atoMoB mepBbIX 20 xuMUYecKux nemMeHToB llepmomnyeckoit cucrembl JI. M. Menneneena.
XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTa IO €ro MnojoxxeHuro B Ilepumonmueckon cucreme [l M.
Meuneneesa.

3aKOHOMEPHOCTH M3MEHEHUsl paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPyIIIaM U IIEPUOJAM.

3nauenue Ilepuonmyeckoro 3akoHa u Ilepuonnudeckol CHUCTEMBI XMMHUYECKHX 3JIEMEHTOB JUIS
pa3BuTUsA Hayku U npaktuku. [. M. MenaeneeB — yd€HbIN U TpaXKAaHUH.

Xumnueckas cBs3b. KoBajieHTHas (HOJsIpHAs M HENOJIAPHAsA) CBSI3b. DJIEKTPOOTPULATENIBHOCTh
XUMHUUYECKHX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenp oxuciieHus. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipomeccel OKuCIeHHS H
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii 3xcnepumenm:

U3y4YeHHE 00paslloB BEILECTB METAIIIOB MU HEMETANIOB, B3aWMOJAECUCTBUE THIPOKCHIA IIUHKA C
pacTBOpamMM KHUCJIOT M WLIEJIOYEH, MPOBEACHHUE OIBITOB, WIUIFOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peaKluil (rOpeHue, peakiuu pa3ioKeHUs, COCIUHEHUS).

Mesicnpeomemmnie céasu

Peanuzanus MeXnpeIMeTHBIX CBA3E€H NpHU U3yUYEHUU XUMHUHU B 8 Kjlacce OCYIIECTBISETCS 4Yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHATUH, SBISIOIINXCS CUCTEMHBIMU
JUISL OT/IETIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOwe ecTecTBEHHO-HAy4HbIE MOHATUSA: HaydHbIM (hakT, Tumore3a, TEOpHUs, 3aKOH, aHAJIM3,
CHHTE3, KJIaCCH(HKAIHNs, MEPUOJUYHOCTh, HAOIIOACHUE, DKCIEPUMEHT, MOJCIMPOBAHHE, HW3MEPEHHE,
MOJI€NIb, SBJICHUE.

duszuka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIbI, PaIMOAKTUBHOCTb,
MOJIeKyJa, JIEKTPUUECKUIl 3aps], BELIECTBO, TeJlO, OOBEM, arperaTHoe COCTOSHME BeIlecTBa, ras,
¢buznyecKkue BeIUYUHBI, €IMHULIBI U3MEPEHHUS, KOCMOC, IJIaHEeThl, 3B€3/1b1, COJHIIE.

buonorus: porocunTes, qpixanue, Ouocgepa.

I'eorpadus: armocdepa, runpocdepa, MHUHEpaybl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKOMAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XuMHYeCKasi peaKuust

Ilepnonnueckuit 3akoH. Ilepuoguueckas cucrema xumudeckux 3ieMeHToB [[. M. MeHnneneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTHM B H3MEHEHHMHM CBOMCTB XMMHMYECKHMX D3JIEMEHTOB IEPBBIX TPEX
NEepUOJOB, Kalus, KalblMsl M HMX COECOIUHEHUH B COOTBETCTBUM C IIOJIO)KEHHEM DJIEMEHTOB B
[Teproanueckoi cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMUUECKON CBSI3U. THUIBI KPUCTAUNIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THIA KPUCTAUINYECKON PEIIETKN U BUJA XUMUYECKON CBS3H.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPraHWYECKHUX BEIIeCTB. XHMMUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIIUXCA K  pa3IMYHbIM  KJjlaccaM HEOPraHMYECKHUX COCIMHEHUH, TEHETUYeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanuss XuMHUYECKHMX peakiuid MO pPa3IMYHbIM IpH3HaKaMm (M0 YHUCIy M COCTaBy
YUaCTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIJIOBOMY 3(P¢eKTy, MO HM3MEHEHHMIO CTENEeHEW OKHCICHUS
XUMHUYECKHX JJIEMEHTOB, 1O OOPAaTUMOCTH, MO YYaCTHIO KaTaau3aTopa). DK30- U IHIOTEPMUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopocTH XMMHUYecKoM peakiuu. IloHsATHE 00 O00paTMMBIX M HEOOPAaTUMBIX
XUMHUYECKHX peakiusax. [IoHsATHe O TOMOTeHHBIX W TeTeporeHHbIX peakuusx. [lonsrtue o kartanuse.
[lonsiTne 0 XxmMuyeckoM paBHOBecuU. DakTOphl, BIUAIOIIAE HAa CKOPOCTh XHMHUYECKOW pEaKLHUH H
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSL.

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMHU,  AJIEKTPOHHBIH  OalaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBlIeHNE ypaBHEHUN OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMH C
UCIIOJIb30BaHUEM METO/Ia AIEKTPOHHOTO OajaHca.



Teopust 3JIEKTPOTUTUIECKON JUCCOIUALIMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M AUCCOLMALIMKM BEUIECTB C PA3IMUYHBIMU BUAAMH XUMHUYECKON CBsA3U. CTENEeHb AMCCOLUALINH.
CunpHbI€ U cl1a0bble IIEKTPOIUTHI.

Peaknmu woHHOTO OOMEHA. YCIIOBUSI TMPOTEKAHWS pPEAKIHWid HOHHOTO OOMEHA, TOJHBIC H
COKpall€HHbIE HMOHHBIC ypaBHEHMs peakuuil. CBOHCTBA KHUCIOT, OCHOBAaHWW M COJEH B CBETE
MPEJICTAaBICHUA 00 SIEKTPOIUTHUECKON auccormanuu. KauecTBeHHBIC peakiuu Ha WOHBL [loHsATHE O
TUJIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB — METAIOB U
HeMeTaJUIoB (rpadura W anmasa), CIOKHBIX BELIECTB (XJIOpUAAa HATPHS), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM  XUMHYECKOW peakuud OT BO3ACUCTBUS  PAa3IMYHBIX  (PAKTOPOB,  HCCIIEIOBAaHUE
AJIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MpOIEcca JUCCOLMALMU KHUCIOT, IIENo4Ye | coyei
(BO3MOXHO HCIIOJIb30BAaHUE BHUJEO MAaTEpHUAJIOB), IPOBEJEHHUE OIBITOB, WJUIIOCTPUPYIOUIUX IPU3HAKU
IPOTEKaHUsl peakluid MOHHOro oOMeHa (0Opa3oBaHHE OcCajllka, BBIICICHHE Ta3a, 00pa3oBaHHUE BOJBI),
OIBITOB, WJUTFOCTPUPYIOLIUX IPUMEPHI OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHne, peakiuu
pa3’oXKEeHMs, COCIUHEHHS), pPaclo3HABaHHWE HEOPraHMYECKHX BEIIECTB C IMOMOUIbI0 KAaY€CTBEHHBIX
peakuuii Ha MOHBI, PELLIEHUE KCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaibl M MX coeJHHEHUS

OOmast xapakTepucTuKa rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIC CTETCHU
okucienusa. CTpoeHue U pU3NYECKUe CBOWCTBA MPOCTHIX BEIIECTB — I'aJOT€HOB. XUMUYECKUE CBOMCTBA
Ha IpUMepe Xjopa (B3auMOJICHCTBUE C METAJUIAMU, HEMETAJIJIaMH, Leso4aMu). XsopoBoaopos. CosnsHas
KHCIIOTAa, XMMHUYECKHE CBOMCTBa, MOJIydeHUe, mpuMeHeHHue. JlelicTBue XJiopa M XJIOPOBOAOpOAa Ha
OpraHu3M uejoBeka. BakHelne XJI0puIbl U UX HaXO0KIEHUE B IPUPOJIE.

O6mas xapakTepucTuka 31eMeHToB VIA-rpymnmnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
creneHn okucieHus. CrpoeHue M (PU3MUECKHE CBOMCTBA IPOCTHIX BEIIECTB — KHUCIOPOJA U CEpPHI.
AmnoTponHble MoIUM(UKAIMK KHCIOpOAa W cephl. XUMHUYECKHe cBoicTBa cepbl. CepoBoAOpo/,
cTpoeHue, (u3n4YecKkne M XUMUYecKHe CBOHCTBA. OKCHIBI Cephl KaK IMPEACTABUTENN KHCIOTHBIX
okcuioB. CepHasi KMCIOTa, (PU3NYECKUE M XMMHUYECKHe CBOWCTBa (OOIIHMe Kak MpeICTaBUTENs Kiacca
KUCIOT W crenupuyeckue). XUMUUYECKHE peakluu, JEeKallde B OCHOBE IPOMBIIUIEHHOTO crocoba
MOJIy4eHUs] CEepHOM KUCHOTHL. [IprmeHeHue cepHol KucnoTbl. ColM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cynbdar-noH. HaxoxneHnue cepbl u €€ coeluHEeHUl B npupoae. XUMHUUYECKOE 3arpsa3HEHHE
OKpY’Kalollel cpeabl COeIMHEHUSMM cepbl (KUCIOTHBIE MOXKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro MPeAOTBPAIICHHUS.

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTENEHH OKHUCIIEHHA. A30T, paclHpoCTpaHEHHWE B MpupoAe, (U3NYECKHe M XMMHUYECKHE CBOWCTBA.
KpyroBopor a3ora B mpupoje. AMMHUAK, ero (QU3NYeCKHe U XHUMUYECKHUE CBOMCTBA, MOJIyUYEHUE U
npuMmeHenue. Conu aMMOHUS, UX (QU3NYECKHME M XMMHUYECKUE CBOIlCTBa, nmpuMmeHeHue. KauecTBeHHas
peaxiusi Ha MOHbI aMMOHUS. A30THasl KUCIIOTa, €€ moilyueHue, (PU3NYecKue M XUMUYECKHUE CBOWCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KUCIOT U crenududeckue). VMcnonb3oBaHue HUTPATOB M COJEH
aMMOHHSI B KaueCTBE MHHEPAIbHBIX yI0OpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOUIEH Cpebl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, NMouBbl U BomoémoB). docdop,
ajtoTponHble Moaupukanun docdopa, ¢puzndyeckue u xummuyeckue cpoiictBa. Okeup docdopa (V) u
docdopras kuciaora, GpuznUecKue U XUMHUYECKHE CBOWCTBa, monydeHue. Mcmonb3oBanue (ocharoB B
KauyeCTBE MHUHEPAIbHBIX yI00pEHUI.

O6mras xapakTepucTrka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHbIE
CTETIEHU OKHUCIEHHs. YTIIEpPO, aJUIOTPOIHbIE MOAM(UKALINY, PACIPOCTpAaHEHHE B TIpUpoje, pusnyeckue
U XUMHUYecKHe cBoicTBa. Ancopobums. KpyroBopor yriepoma B mpupoae. Okcuuabl yriepona, HX
dusznyecKkue W XMMHYECKHE CBOWCTBA, ACWCTBHE Ha JKUBHIE OPraHU3MBI, MONyYE€HUE U TPUMEHEHHE.
DKojoruyeckue mpobiieMsl, cBsi3aHHbIe ¢ okcuaoM yriuepona (IV), runoresa rino0anbHOrO MOTEIIEHUS
KITUMaTa, TapHUKOBEIN 3 (deKT. YronpHas KUCIOTa U €€ CoNH, NX (PU3NYECKHEe U XUMHYECKHE CBOMCTBA,
nojiyueHue u npumeHenue. KauectBeHHas peakiusi Ha kapOoHaT-HOHBI. Vcmonb3oBaHue KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH U CETHCKOM XO35HCTBE.

[lepBoHayanbHble TOHATHUS 00 OpPraHMYECKHUX BEILIECTBaX Kak O COEIMHEHHUSX yriepona (MeTaH,
9TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TJTULEPHUH, YKCYCHas KucioTta). [IpupoaHbie HCTOYHUKH YTIIEBOJOPOOB



(yronmp, TpUPOAHBIA Ta3, HedTh), MPOAYKTHI HUX TNepepaboTku (OEH3MH), WX POJIb B OBITYy H
MPOMBINUICHHOCTH. [IoHATHE O OMOIOTMYECKU BAXKHBIX BEIIECTBAX: KHpaxX, OelKkax, yrieBojax — M UX
pOJIM B J)KM3HU YesIoBeKa. MarepuaabHOE €IMHCTBO OPraHUYECKUX U HEOPraHWYECKUX COETMHEHUM.

Kpemuuii, ero ¢uznyeckre u XMMHUYECKHE CBOWCTBA, MOJydeHHE M npuMeHeHue. CoennHeHHs
KpemHusi B mnpupoae. OOmmwue mnpexacraBineHuss o0 okcuge kpemuus (IV) u kpemHHEBOW KHCITOTE.
Cunukatel, X UCTHOJIb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH. BaXHEHIIINE CTPOUTEIHHBIC MATEPUAIIBI:
KepamMHKa, CTeKJO, IeMeHT, OeToH, >kene300eToH. [IpoOnembl 0e30MacHOrO  HCHOJIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B TOBCEAHEBHOM KH3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe O00paslloB HEOPraHMYEeCKHX BEIECTB, CBOWCTB COJISIHOM KHUCIOTBI, IPOBEICHHE
KAueCTBCHHBIX pEaKIHUid Ha XJIOPUA-UOHBI W HAOMIOJCHHE MPU3HAKOB HUX TMPOTCKAHHS, OIBITHI,
oTpaxamoliue (usnueckue M XUMUYECKHE CBOWCTBA TaJIOTEHOB U HX COEOUHEHHH (BO3MOXKHO
UCTIONIb30BAaHUE  BHJIEOMATEPHANIOB), O3HAKOMIIEHME C o00OpaslaMu  XJOPUAOB  (TaJIOTEHUIOB),
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeAUHEHHUSIMH (BO3MOXHO MCIOJB30BaHUE BUIECOMATEPHUATIOB),
HaOJroieHne mporecca OOYIIMBaHMUS caxapa IMOJA JCWCTBHEM KOHIIEHTPUPOBAHHOW CEPHOH KHCIIOTHI,
U3Yy4EeHHE XUMHUYECKHUX CBOICTB pa30aBIeHHON CepHO KUCIOTHI, IPOBEICHHE KaUeCTBEHHOMN peakluy Ha
cynb(ar-uoH u HaOIIOAEHUE MpH3HAaKa €€ MPOTEKaHHs, O3HAKOMIIEHHE C (PU3MUYECKMMH CBOWCTBAMH
a3zoTa, hocdhopa U UX coeAMHEHUN (BO3MOXKHO HCIOJIb30BaHHUE BUIEOMATEPUAIIOB), 00pa3iaMH a30THBIX
u (ochopHBIX ymoOpeHUH, TOMydeHHE, cOOMpaHWe, paclo3HABaHWE W W3YYCHHE CBOWCTB aMMHaKa,
MPOBEJICHNE KAueCTBEHHBIX peakluii Ha WOH aMMOHHS U ¢ocdar-uOH U U3YyUYEHUE MPU3HAKOB HUX
IPOTEKaHUsl, B3aUMOJEHUCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTBI € MEAbI0 (BO3MOXKHO
UCIOJIb30BaHUE BUCOMATEPHUATIOB), M3YYCHHE MOJeNel KPUCTAIUIMYECKHX PelETOK anMasa, rpadura,
¢yiepeHa, 03HaKOMJIEHHE C MPOLIECCOM acOpOLIMY paCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTa3a, MoJlyuyeHHe, COOMpaHue, Paclio3HABAHUE M M3yYEHUE CBOMCTB YIIIEKUCIOTO
ra3a, IpOBEJCHUE KAYECTBCHHBIX pEaKInWi Ha KapOOHAT W CHIIMKAT-WOHBI M M3y4eHUE MPHU3HAKOB UX
IPOTEKaHUs,  O3HAKOMJIEHHE €  MNPOAYKUHMEH  CHJIMKAaTHOM  MPOMBIIIJIEHHOCTH,  pELIEHUe
HKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHeime HeMeTaIbl U UX COCIUHEHUSI.

MeTaJuibl M UX COeIMHEHUS

OOmias XxapakTepUCTHKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUMU HUX IOJIOXKEHUS B
[lepnonnueckoil cucreme xumuueckux anemeHToB J[. M. MenaeneeBa u crpoenust atomoB. CTpoeHue
MeTaJlIoB. MeTtamudeckasi CBA3b M METaJUIMYeCKas KpUCTalIMYecKas pemeTKa. DIeKTPOXUMHUYECKUN
psaa HampshbkeHui MeTaimioB. Dusnueckre M XUMHUYECKHe cBoWcTBa MeTamsioB. OOImme crnocoOsl
nojiyueHusi MetajuioB. [loHsATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alllUTHl UX OT KOPPO3HH.
Cmnagsl (CTallb, YyT'YH, TIOPATIOMUHUN, OPOH3a) ¥ UX IPUMEHEHHUE B ObITY U MPOMBIIUIEHHOCTH.

[Ileounble MeTaJIBL: MOJOKEHHE B Ilepumonnueckol cucreme Xxumudeckux snemeHTtoB /[[. U.
MeHieneeBa, CTpOEHUE X aTOMOB, HaXOXJEHUE B npupoje. Puznueckrue U XUMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kaius). OKCUIBI U TUIPOKCUABI HATpUsl U Kanus. [I[puMeHeHne MIeIOYHBIX METAJIJIOB
Y UX COEIUHEHHU.

[[lenoyHO3eMENBHBIE METAJUIBI MarHuii M KaJbLMK: TOJoXeHue B llepmoamveckoid cucreme
xuMuueckux 3neMeHToB /. 1. MenneneeBa, cTpoeHre UX aTOMOB, HaX0XAeHUE B npupoae. Pusndeckue
U XMMHYECKHE CBOWCTBA MarHusi W Kaiblusl. BakHeWimne coequHeHUs Kalblus (OKCHI, THAPOKCH]I,
conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AsnroMuHMit: osoxkenue B [lepuoandeckoi cucreMe xumuueckux sneMentoB J[. . Menneneena,
CTPOCHHE aToMa, HaxoXJaeHue B mpupoje. Du3nueckue M XUMUYECKHE CBOMCTBA aJIOMHHUS.
AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B Ilepmoanueckoil cucrteme xumuyeckux siemeHtoB JI. WM. Menneneesa,
CTpOEHHE aToMma, HaxokJaeHue B mnpupoje. dusmueckne W XUMHUECKHE CBOMCTBa jxene3a. OKCHUIBL,
ruapokcuabl U comu xenesa (II) u sxenesa (I11), ux cocra, cBoICTBa U MOTyUeHUE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIGHHE C O0pa3llaMH METaUIOB W CIUIaBOB, UX (U3MYECKUMHU CBOMCTBAMH, W3YUYCHHE
pe3yabTaTOB KOPPO3WUH METAUIOB (BO3MOXHO WCIIOJIb30BAaHHWE BHACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIa KalblIUS W HATPHUS C BOAOW (BO3MOXKHO HCIOJB30BAaHUE BUICOMATEPHUAIIOB),
UCCIIEJIOBAaHUE CBOMCTB JKECTKOM BOJBI, IMpollecca TOpPEHHUs Kejle3a B KHUCIOpoae (BO3MOMKHO
MCIIOJIb30BAaHUE BHIEOMATEPUAIOB), IPU3HAKOB MPOTEKAHUsI KAU€CTBEHHBIX PEaKLMi HAa MOHBI: MarHus,



KaJIbIIMs, aTlOMUHMS, ITuHKa, kene3a (II) u xxenesa (I11), meau (II), HabmrogeHne U onrcaHUe MPOIECCOB
OKpalllMBaHWs IUIAMEHW WOHAMH HATpus, Kamus W Kaublus (BO3MOXHO  HCIIOJH30BAHHE
BUJICOMATEPHAJIOB), UCCIIeOBaHHEe aM(OTEPHBIX CBOMCTB TUAPOKCUIA ATIOMUHUS U TUAPOKCUAA LIUHKA,
pelIeHue KCIEePUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelIre MeTauibl U UX COSTUHEHUS.

XuMHUS U OKPYKAKOIIAs cpeaa

BemecTBa u MaTepuainbl B IOBCEIHEBHOM XKU3HU YelloBeKa. be3onacHoe UCnoab30BaHUE BELIECTB
U XUMUYECKUX peakuuii B ObITy. [lepBas momols npu XMMHYECKHUX 05KOTaX U OTPABJICHHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYKawolel cpenbl (mpeaesibHasl JOMYCTUMas KOHIUEHTpalus
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHISCKUAX TTIPOOIIEM.

Xumuueckuii IKCnepumenm:

u3yueHre o0pas3IoB MaTepHajoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIC MATEPHUAIBI).

Meoscnpeomemmnvwie ceasu

Peanuzaiust MeXnpeaMeTHBIX CBSA3EH MPU MU3YYCHHH XUMHUHU B 9 Kilacce OCYLIECTBISIETCS depes
UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUN, TaK U MOHITHIA, SIBISIFOIIUXCS CUCTEMHBIMU
JUTSL OTJICTIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0miue ecTecTBEHHO-HAYYHbIE MOHSTHS: HAay4dHbI (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KIAaCCHU(pUKALUsS, MEePHUOJUIHOCTh, HAOIIOJCHHUE, SKCIEPHUMEHT, MOJCIUPOBAaHUE, W3MEpPEHUE,
MO/1e]Ib, SBJIEHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHsI, MATEPUATIBI.

dusnka: Matepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIbI, PaIMOAKTUBHOCTD,
MOJIEKYJa, DJIGKTPUYECKUN 3apsiji, MHPOBOJHUKH, TMOIYNPOBOJHUKU, AUDJICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeEJO, O0bEM, arperaTHOe€ COCTOSHUME BEUIECTBA, ra3, pPacTBOpP, pPacTBOPUMOCTb,
KPUCTAJIMYECKass pEIIETKa, CIUIaBbl, (U3WYECKUE BEIMYUHBI, €AMHULIBI H3MEPEHHUs, KOCMHYECKOe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, abixanue, Ouochepa, OSKocuCTEeMa, MHUHEpaIbHbIE YyIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

I'eorpadusa: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE MOPOJbI, MOJIE3HBIE HCKOMAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yNbTaThl OCBOCHUS IPOTPaMMbl OCHOBHOT'O 001IIer0 00pa3oBaHus JOCTUTAIOTCS B
XoJle OO0y4eHMs] XMMHH B €IMHCTBE Yy4eOHOH M BOCIMTATENbHON JEATENbHOCTH B COOTBETCTBUHU C
TPaJIULMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMA U  JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
IPUHITHIMHU B OOIIECTBE NMPaBUIAMHU U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHS U COLIMATM3AMH 00yYarOIIHUXCSL.

JIM4HOCTHBIE PE3YyJIbTAThl OTPAXKAIOT FOTOBHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCA CHUCTEMOM
MO3UTUBHBIX [ICHHOCTHBIX OPHEHTALUN U PACIIMPEHUE OIBITA JEATEIBHOCTH HAa €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOUIIEHHUS K OTEYECTBEHHOMY KYyJIbTYpHOMY, HCTOPHYECKOMY U Hay4dHOMY
HaCJIe/INI0, IOHUMaHMs 3HaYeHUsI XMMUYECKOH HAYKH B *KH3HH COBPEMEHHOI'O OOIIECTBa, CIOCOOHOCTH
BJIQJIETh JIOCTOBEpPHON uHGpoOpMaluell O TMepeloBbIX JOCTHKEHHUSIX W OTKPBITUSIX MHPOBOH U
OTEYECTBEHHON XUMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MUpa U OOILECTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEICTABICHNS O COLMAJIBHBIX HOpMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUMN B KOJUIEKTHBE,
KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO MOJE3HOM, yueOHOMCCIeI0BaTEIbCKOM,
TBOPYECKON M IpYrux BUAAX JESITEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JEATENIbHOCTH
IpU BBINOJHEHUH Y4YeOHBIX, IO3HABATENbHBIX 3a/a4, BBIIOJHEHUH XUMHUYECKUX OSKCIIEPUMEHTOB,
CO3/IaHUM Y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAaHMIO M B3aUMOIIOMOILIM B IPOIECCE ITOM
yueOHOW N1eATeNbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IOBEJCHHE M IOCTYNKHM CBOMX TOBapHILEH c
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN TOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHUE IPEIACTABICHUS O BELICCTBE U XUMUYECKOM PEAKLUU, COOTBETCTBYIOILME



COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOIINE OCHOBY JUUISl IOHUMAHUS CYIIHOCTH HAay4YHOU
KapTUHBI MHUpPa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTUS MPHUPOMABI, B3aUMOCBS3SIX
YeJI0BeKa C MPUPOIHOM CPEIoH, O pOJIU XMMUU B TO3HAHUM ITUX 3aKOHOMEPHOCTEMH;

MM03HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIC HA TIOJyYE€HUE HOBBIX 3HAHUN IO XUMUH, HEOOXOTUMBIC
UIsE  OObsiICHEHHsI HaOJIOAaeMbIX MPOIECCOB U SBJICHUM, IO3HABATENbHOHM, HMH()OPMALIMOHHOW H
YUTATEIBCKON KyIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSATEIHHOW PabOTHl C Y4EOHBIMH TEKCTaMU,
CIPABOYHOM JIUTEPATYPOM, JOCTYIMHBIMA TEXHUUYECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOyYeHWI0 U I[IO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa3oBaHUIO, MPOCKTHOW M HCCIEAOBATEIbCKOM JEATEeIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTU U YPOBHsI 00y4YeHHUsI B TaTbHEHILIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILLEHUSI K CBOEMY 3J0pPOBBIO, YCTAHOBKHM Ha
3JI0pPOBBI 00pa3 >KM3HHU, OCO3HAHWE TOCICICTBUNA M HENPUSTHE BPEIHBIX MPUBBIUCK (YMOTpeOICHUS
QJIKOT0JIs1, HAPKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOJIOICHUS MPaBUl 0€30MaCHOCTH MPH 0OpalleHnun
C XUMHUYECKUMU BEIIECTBAMU B OBITY U PEATbHOU KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

HMHTEpEC K MPAKTUUECKOMY U3YUCHHIO TPOPECCUil U TpyAa pa3IMuHOTO POJIa, YBAXKECHHUE K TPYAY U
pe3ynbTaTamM TPYAOBOU NEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE NMPUMEHEHHUs MPEAMETHBIX 3HAHUHU IO
XMUMHH, OCO3HAHHBIH BHIOOp HMHIMBHUIYaJIbHOH TPACKTOPUU MPOAOIDKEHHS OOpa3oBaHHs C y4ETOM
JUYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH,
YCHEIIHOW MpPO(EeCCUOHATBHON JACSITENIbBHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUW, TOTOBHOCTH
aJIanTUPOBAThCA B MPo(eccnoHaIbHON Cpefie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOIe KaK UCTOYHUKY KU3HU HA 3eMJie, OCHOBE
e CyIecTBOBaHUS, MOHMMAHHUE IICHHOCTH 3JI0POBOTO W 0Oe30macHoro oOpas3a KU3HU, OTBETCTBCHHOE
OTHONIIEHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTH
cOONIOZICHHSI TIPaBHJI OE30IIaCHOTO TOBEACHHUS NpPH PadOTE C BEMIECTBAMH, a TAKKE B CHTYyaIUsX,
YTPOXKAKOUIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHMS, TMOJIydaeMble TPH W3YYECHUW XWUMUH, JIJIs pEUIeHUs 3ajad,
CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHON Cpenoi, sl MOBBIIIEHUS YPOBHS SKOJOTMYECKOW KYJIbTYPBHI,
OCO3HAHUs TJ00AJBPHOTO XapaKTepa HJKOJIOTHYECKUX MPOOIeM W TyTel UX pEIIeHUs TOCPEICTBOM
METO/IOB XMMHH, HKOJOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIIbHOW,
KOMMYHUKATUBHOM U COIIMAJIbHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampenMeTHBIX pe3yIbTAaTOB BBIACISAIOT 3HAYUMBIE 11 (DOPMHUPOBAHMS
MHUPOBO33pEHUs 00IIIeHAYYHbIE TTOHATHS (3aKOH, TeOpHUs, MPUHIINI, TUIO0Te3a, (HaKT, CUCTeMa, MpoIlece,
SKCTIEPUMEHT U JIPYroe.), KOTOPbIE HCIONB3YIOTCS B E€CTECTBEHHO-HAYUHBIX YUEOHBIX NpPEIMETax H
MO3BOJIAIOT HA OCHOBE 3HAHUU M3 3TUX MPEeIMETOB (HOPMHUPOBATH MPEJICTABICHHUE O IEIOCTHON HAYYHOH
KapTUHE MHpa, W YHUBEpPCAIbHBIE Yy4eOHBbIC JeWCTBHS (TIO3HABaTEIbHbIE, KOMMYHHKATHBHbIC,
PETyIATUBHBIE), KOTOpble oOecneunBarOT (HOPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIBHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOH ACSTEIHHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

YMEHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHMM 3HAHUM: PACKPHIBATH
CMBICJT XUMUYECKUX TOHITHH (BBIACISTh MX XapaKTepHBIE NMPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C
OPYTUMH TIOHSATHSMH), HUCIOIB30BaTh TOHATUSA i1 OOBSCHEHUS OTIENbHBIX (PAKTOB W SIBICHHIA,
BBIOMPATh OCHOBAHUSI M KPUTEPHH JJIsl KJIIACCU(PUKAIIMK XUMHUECKUX BEIIECTB M XMMHYECKUX PEAKIUH,
yCTaHABIMBATh MPUYNHHO-CIICICTBEHHBIC CBS3H MEXAY OOBEKTaMH HW3YYEHHUS, CTPOUTH JIOTUYECKHE
paccyxneHnus (MHIYKTUBHBIC, JIETYKTHUBHBIC, 10 aHAJIOTHH), 1€TIaTh BEIBOJBI U 3aKITIOUCHUS;

YMEHHE TMPUMEHSATh B TMpOLlecCe TO3HAHWS TOHATUSA (IpeIMETHbIe W MeETalpeaMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MO, UCIIOJIb3yeMbI€ B XUMHH, MPEOOPA30BBIBATH IIIMPOKO MPUMEHSIEMbIC
B XMMHH MOJICTbHBIC MPEJICTAaBICHUS — XUMHUYECKUN 3HAK (CHMBOJI AJIEMEHTA), XUMHu4eckast popmyna u
ypaBHEHHE XUMHUYECKOW peakluu — MpH peUIeHHH Y4eOHO-TI03HABATEIbHBIX 3a/ad, C Y4YETOM STHX
MOJICJIbHBIX TMPEACTaBICHUN BBISIBISATH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA H3Y4aeMbIX



O0BEKTOB — XMUMHYECKHX BEIIECTB W XUMHYECKHUX pEaKIHH, BBIABISATH OOIIKME 3aKOHOMEPHOCTH,
IPUYNHHO-CJIEICTBEHHBIE CBA3M U IPOTUBOPEUMS B U3Y4aEMBbIX IIPOLIECCaX U SIBJICHUSIX.

Ba3oBble uccienoBareabcKue NeCTBUA .

YMEHHE HMCIOJIb30BaTh IIOCTABJIEHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA IIO3HAHHUA, a TaKXKE B
KayecTBE OCHOBBI [UIsi (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

NpUOOpEeTEeHUE OMbITa MO I[UIAHUPOBAHHWIO, OPraHU3allud W MPOBEACHUI0 YYEHUUYECKUX
HKCIIEPUMEHTOB, yYMEHHE HaO/I0aTh 3a XOJOM IIPOLEcca, CAMOCTOATEIbHO IPOTHO3UPOBATH €r0
pe3ynbTaT, (GOopMyIupOBaTh OO0OOIIEHHS U BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O POAEIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpPAaTh, aHATM3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TIUYHBIX BUIOB U POPM
IPEJICTaBICHUS], TIOJyYaeMYI0 U3 pa3HbIX MCTOYHMKOB (HAy4YHO-IIOMYJISIpHAs JUTEpaTypa XUMHUYECKOIO
coJlep’KaHusl, CIIpaBOYHbIE TTOCOOUs, pecypchl HTepHeTa), KpUTHUECKU OIICHUBATh MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpe HHGOpMALUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOAMMBIX [UIs BBIIOJHEHUS Y4YEOHbIX M IIO3HABAaTEJbHBIX 3ajau
omnpeAenéHHOr0 TUIA, MNpPUOOpPETeHHEe OmblTa B OO0JNACTH  HCIOJNb30BaHHS  HMH(DOPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpOHd aKTUBHOIO HCIOJB30BAaHUS Pa3IMUHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEIFHO BHIOMpATh ONTUMAIbHYIO (OpMY HpEACTaBiIeHUS MHPOpMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3aaydl HECIOKHBIMH CXEMaMH, JIuarpaMMamMu, ApYyruMH (opMamu
rpauKu U UX KOMOUHAIUSIMH,

YMEHHE HCIHOJb30BaTh M aHAJIM3UPOBaTh B Ipoliecce Y4YeOHONM U UCCIIENOBATEIbCKOM
NESATENIbHOCTH HMH(OPMALMIO O BIMSHUM MPOMBIIIJICHHOCTH, CEJIbCKOTO XO34HCTBa M TpaHCHOpPTa Ha
COCTOSIHUE OKPY’KaIOLEel MPUPOTHON Cpeibl.

KoMMyHuKaTHBHBIC yHUBepPCaJIbHbIEC YUeOHbIE 1eHCTBHA:

YMEHHS 3a7aBaTh BOIMPOCH! (B XO0J¢ Auaiiora W (WJIM) JUCKYCCHH) IO CYIIECTBY OOCYXKIaeMOi
TeMbI, (OPMYJINPOBATH CBOM MPEIOKEHUSI OTHOCUTENILHO BBIMOJIHEHHS ITPEI0KEHHON 3a/1au;

YMEHHSI TPEJCTABIATH IOJTYYEHHbIE pPe3yJbTaThl MO3HABATENIbHON JAEATEIbHOCTH B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX; JEJIaTh IPE3EHTALMI0 PE3YyJIbTaTOB BBIIOJHEHUS XMMHYECKOIO HKCIEPUMEHTA
(J1abopaTopHOTO OMBITA, JIAOOPATOPHOM PAOOTHI MO HCCIEJOBAHUIO CBOWCTB BEIIECTB, Y4e€OHOTO
IPOEKTa);

yMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM I103HAaBaTE€IbHOM U
UCCIIEIOBATEIbCKON JEATENbHOCTH MPU PELIEHUH BO3HMKAIOIIMX IMPOOJeM Ha OCHOBE ydéTa OO0IuX
MHTEPECOB U COIJIacoBaHMsI NO3UIMHI (0OCyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE ILTYPMBI»,
KOOpAMHALMSI COBMECTHBIX JEHCTBUM, OMNPENEIICHUE KPUTEPHEB IO OLIEHKE KadecTBa BBINOJHEHHOU
paboTHhl U ApyTHE).

PeryasTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBHUA:

YMEHHE CaMOCTOSTEIbHO OINpEeAeNsATh e JAESITeIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJMPOBATh M TPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO JESATEIbHOCTh, BBIOMpATh Hauboiee
s dexTuBHBIC CITOCOOBI pelieHns YIeOHBIX U MTO3HABATEIbHBIX 3a7a4, CAMOCTOSTEIILHO COCTABIISITh HIIN
KOPPEKTHPOBAThH MPEUIOKEHHBIN aJITOPUTM JCHCTBUI MPU BBINOJHEHUH 3aJIaHUH ¢ y4ETOM MOTyYSHUS
HOBBIX 3HaHMM 00 W3yd4aeMbIX OOBEKTaxX — BEUIeCTBAX M PEaKIMsSX, OLEHUBATh COOTBETCTBHE
IIOJIyUEHHOI'0 pe3yibTaTa 3asBICHHOW IE€JM, YMEHHUE MHCIIONIb30BaTh M aAHAJIN3UPOBATh KOHTEKCTHI,
npeJiaraeMble B YCIIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATHBI

B coctaBe npeaMeTHBIX pe3yJIbTaTOB 10 OCBOEHUIO 003aTENILHOTO COAEpKaHUs, YCTAaHOBIEHHOTO
JaHHOM (enepanbHON paboyel mporpaMMoii, BEIIENSIOT: OCBOCHHbIE 00YUYaIOIIMMUCS HayYyHbIE 3HAHMS,
YMEHHMSI U CIIOCOOBI IeHCTBUMN, BUJIbI ACSITEILHOCTH T10 MOJIYYEHUIO HOBOTO 3HAHMS, €r0 HHTEPIpETaIUH,
peoOpa30BaHUIO M MPUMEHEHHIO B Pa3JINYHBIX yYEOHBIX U HOBBIX CUTYaIlUsX.

K xoniy oOyuenusi B 8 kjacce mpeaMeTHbIC Pe3yabTaThl HA 0230BOM YPOBHE JOKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YJAIOIUXCS YMEHUI:

® DPACKpBIBaTh CMBICII OCHOBHBIX XMMUUYECKUX MOHITHUI: aTOM, MOJIEKYJ1a, XUMUYECKUHN 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAsT W HEOJAHOPOIHAs), BAJIEHTHOCTb,



OTHOCHUTENIbHAsE aTOMHAasi M MOJEKYJspHas macca, KOJIMYECTBO BEIEeCTBa, MOJb, MOJSpHAs macca,
MaccoBasi 101 XUMHUYECKOTO 3J€MEHTa B COCTUHEHUHU, MOJIAPHBII 00bEM, OKCHJI, KUCIOTA, OCHOBAHUE,
COJIb, BJIEKTPOOTPHULIATENILHOCTh, CTETIEHb OKHCIEHUS, XUMHUECKas peakiusl, KJacCU(PUKaIuUs peaklnid:
peakuuy COEIMHEHUS, PpEaKUMM pa3joKEHUs, peaklUMM 3aMEllEHUus, peakuuu OOMEHa, 9K30- U
SHAOTEPMHUUYECKUE PEaKIUHU, TEIioBoi 3(QeKT peakuuu, [Ipo aroma, d3JICKTPOHHBIA CJOi aroma,
aToMHasi opOuTalb, paguyc aToMa, XMUMHUYECKas CBSA3b, MOJIAPHAS M HETOJSpHAs KOBAJICHTHAs CBS3b,
MOHHAsl CBSI3b, MOH, KATHOH, aHUOH, PAaCTBOP, MaccoBas J0Jis BeLIECTBa (MPOLICHTHAs KOHLEHTpPALUs) B
pacTBope;

® JWUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATUN U MPUMEHSTHh 3TU MOHSATHUS
IIPU OMMCAHHUU BEUIECTB U UX MpPEBpallleHU;

® JICIIOJIB30BaTh XMMHMYECKYI0 CHUMBOJHKY JUIS COCTaBJICHHs (OpPMYJT BEIIECTB U ypaBHEHHUU
XAMHYECKUX PEAKIIU;

® OIpeAeNsaTh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENEHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, IPUHAIUICKHOCTD BELIECTB K ONPEAeIEHHOMY KJacCy COeIUHEHHM
1o ¢opmysaM, BUJ XUMHYECKON CBSI3U (KOBAJICHTHAsI U MOHHAS) B HEOPTaHMUECKUX COCTUHEHUSX;

e packpbeiBaTh cmbica llepuoamueckoro 3akona JI. WM. MeHngeneeBa: aeMOHCTPUPOBATH
MOHMMAaHUE TEePUOJNYECKON 3aBHUCHMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT HUX IOJIOKEHUS B
[leproauueckoil cucteme, 3aKOHOB COXPAaHEHHS MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYECHHUsI, 3aKOHAa ABOTapo;

® ONUCHIBATh U XapaKTepu3oBaTh TaOMM4HYIO ¢opMmy Ileprogumueckoil CUCTEMbl XUMHYECKHX
AJIEMEHTOB: pa3iuyaTh MOHATUS «TJlaBHas mnoarpymnna (A-rpynna)» v «mnobouyHas noarpynna (b-
rpynmna)», Maible W OOJbIIMe NEPUOAbl, COOTHOCUTH O0O3HAUEHUsS, KOTOPbIE HMEIOTCS B TaOJHIle
«llepmogmueckas cucrema xumudeckux aemeHTtoB J. M. MeHneneeBay € 4YUCIOBBIMHU
XapaKTePUCTHUKAMU CTPOCHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsll sapa, oblee 4ucio
AJIEKTPOHOB U PACIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

® KJIacCH(PHUIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUUYECKUE BEIIECTBA, XUMUUYECKHE PEaKIIUU
(10 YKCITy U COCTaBY YYacTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIULIOBOMY 3 (DEKTy);

® XapakTepHu3oBaTh (OMHCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
NOATBEP)KJasl ONMCAHWE NPUMEpPaMH MOJEKYJSAPHBIX YpPaBHEHUH COOTBETCTBYIOLIMX XUMHYECKHX
pEeaKIuii;

® IIPOrHO3MpPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLCHUN B Pa3IMYHBIX YCIOBUSIX;

® BBHIUUCIIATH OTHOCUTEJBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOT0 3JIEMEHTa MO (opMyJie COEAMHEHHUs, MacCOBYIO JIOJIO BEIECTBA B PacTBOpE, IPOBOAUTH
pacu€Thl 10 YPaBHEHUIO XUMUYECKON PEAKIUY;

® TIPUMEHSATH OCHOBHBIE ONEPALIUY MBICIUTEIBHOMN IE€ATENbHOCTH — AHAJIU3 U CUHTE3, CPaBHEHUE,
000011IeHNE, CUCTEeMATH3AIMI0, KIIACCU(PUKAIIUIO, BBISABICHHE MPUYMHHO-CICJICTBEHHBIX CBSI3€M — A
W3Y4YEHHs CBOMCTB BELIECTB M XMMHUYECKHUX PEaKIMH, €CTECTBEHHO-HAay4YHbIE METOABI IMO3HAHUSA —
HaOJII0/IeHUE, U3MEpPEHNE, MOJIEIMPOBAHNE, SKCIIEPUMEHT (peabHbI U MBICIICHHBIH);

e cCIeloBaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOH MOCY10i 1 1ab0paTOPHBIM 000pYAOBaHUEM, A
TaKXKe MpaBWJiaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSAMH I10 BBITOJHEHHIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U
KHCJIOpO/1a), MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOW J0JE€H pacTBOPEHHOIO BEIIECTBA,
IUTAHUPOBAaTh M MPOBOJUTH XMUMHUYECKHE SKCIIEPUMEHTHI MO PAcClO3HABAHUIO PACTBOPOB IleIouYell U
KHCJIOT C IOMOIIBIO MHIMKATOPOB (JIakKMycC, (GeHON(PTaTIeHH, METUIOPAHXK U JPYTHE).

K xoniy oOyuenust B 9 kjacce mpeaMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXkKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

® DPACKpBIBaTh CMBICI OCHOBHBIX XMMUUYECKUX MOHSITUNA: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, BAJIEGHTHOCTb, 3JEKTPOOTPULIATENILHOCTD,
CTENEHb OKHUCIICHUS, XMMUYECKas peakUus, XUMHUYecKas CBS3b, TEIUIOBOW 3(PQEKT peakuuu, MoIb,
MOJIIPHBIA 00BEM, pacTBOP, IIEKTPOIUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTUYECKAS TUCCOLMALINS, PEaKLIUN
MOHHOr0 OOMeHa, KaTaJln3aTrop, XMMHUYECKOE paBHOBECHE, OOpaTHMble W HeoOpaTHMbIE pPEaKIIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUH, OKUCIUTEIb, BOCCTAHOBUTENb,  OKHCIEHHE U
BOCCTAaHOBJICHHE, QJUIOTPONUs, aM(OTEepHOCTh, XHMHUYECKas CBs3b  (KOBaJICHTHas, WOHHA,



MeTaJlJINYecKasi), KpUCTAITM4YecKass pelmeéTka, KOppo3usi METaJIOB, CIUIABbl, CKOPOCTb XHWMHYECKOU
peakuuu, npeaenpHo fonyctumas konuenrpanus [1JIK BemecTsa;

® JUIKOCTPUPOBATH B3aWMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHSATHI M MPUMEHSATHh 3TH IMOHATHSA
IIPU ONKMCAHMHM BEIIECTB U UX MPEBPAIICHUI;

® JCIIOJIb30BAaTh XMMHMYECKYI0 CHUMBOJIHUKY JUIS COCTaBJICHUs (OPMYJT BEIIECTB U ypaBHEHUU
XAMHYECKUX PEAKIIU;

® ONpENENsATh BAJECHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB B COEIMHEHMSX
Pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEUIECTB K ONpeAeNEHHOMY KJlaccy COeIMHEHUN no (opmyam,
BUJI XMMHUYECKOH CBSI3M (KOBAJIEHTHAs, MOHHAsI, METAJUINYECKAsl) B HEOPraHUYECKUX COEAMHEHUSX, 3apsijl
MOHA N0 XMMMYECKOH (popmyre, XxapakTep cpelbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COCAMHEHUM,
THUII KPUCTAIUIMYECKOM PEIETKA KOHKPETHOT'O BEILIECTBA;

e packpeiBaTh cMbici [lepuogumueckoro 3akona /. M. MeHneneeBa M JE€MOHCTPUPOBATH €ro
MOHMMAaHUE: ONMUCHIBATh U XapaKTepu30BaTh TabnuuHyo Gopmy lleproanyueckoil cucTeMbl XMMHUUYECKUX
SJIEMEHTOB: pa3nyaTh MOHATHUSA «TJaBHas noArpynna (A-rpymma)y u «mobouyHas noarpynna (b-
rpynmna)», Majible U OOJbIINE MePHOIbl, COOTHOCUTh 0003HAYEHHSI, KOTOPbIE UMEIOTCSI B IIEPUOINYECKOM
TabJIMLEe, C YACIOBBIMU XAPAaKTEPUCTUKAMM CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij
aapa, ollee YHUCIO 3JEKTPOHOB M pachlpesielieHne MX MO AJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOICTB AJIEMEHTOB M MX COEIMHEHUH B MpeJesiax MajiblX IEpPUOJOB U
[JIABHBIX MOATPYII C Y4ETOM CTPOCHHS UX aTOMOB;

® KJIACCU(PHUIMPOBATH XUMUUECKUE IIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE PEAKIINN
(o YHMCcIy W COCTaBy Y4YacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((}EKTy, M0 HW3MEHEHHIO
CTETEeHEN OKUCICHUS] XUMHUECKUX 3JIEMEHTOB);

® XapaKTEepPH30BaTh (OMHCHIBATH) OOIIME U CHeNU(PUIECKHEe XMMUYECKHE CBOWCTBA MPOCTHIX U
CIIOXKHBIX BEILIECTB, IOATBEP)KJIas OINKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

® COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTHUECKON TUCCOLMALMN KUCIIOT, 1EJI04Yel U CoJieH, IOJHbIE
U COKpamEHHBbIE ypaBHEHHUS pEaKIHil HOHHOTO OOMEHa, YpaBHEHUS peaKUui, MOATBEPKIAOIINX
CYILIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3INYHBIX KJIACCOB;

® pACKpbIBaThb  CYIIHOCTb  OKHMCIUTEJIBHO-BOCCTAHOBHUTENBHBIX  PEAaKIMH  MOCPEACTBOM
COCTaBJIEHUS JEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

® [IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT WX CTPOEHHUS, BO3MOXKHOCTHU
POTEKaHUsI XMMUUYECKUX MPEBPAILlEHUI B pa3INYHbIX YCIOBUSX;

® BBHIUUCIISITH OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO Macchl BEHIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEHTa Mo (hopMyiie COEUHEHHUs, MAaCCOBYIO JIOJIIO BEILECTBA B PacTBOpPE, MPOBOJIUTH
pacyéThl 0 ypaBHEHUIO XMMUYECKOM peakiuu;

e CoOMIOAaTh MpaBWiIa MOJIB30BAHHUSI XUMUYECKOM MOCYI0i U J1abOpaTOpHBIM 000pyIOBaHHUEM, A
TaKXKe MpaBuia OOpalleHHs C BEIIeCTBAMM B COOTBETCTBUM C WHCTPYKIMSAMU IO BBINOJHEHHIO
1a00pPATOPHBIX XUMUUYECKHUX OMBITOB IO TMOJYUYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKUCIIOTO Ta3a);

® [POBOAMUTH pEAKIMH, TMOATBEPKAAIOIINE KAYECTBEHHBI COCTaB pA3JMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJOpUI-, OpoMua-, HOauI-, KapOboHat-, pocdar-, cunmkar-, cynbdar-,
TUAPOKCUA-NOHBI, KaTHOHbI aMMOHMS M HOHBl M3yYEHHBIX METaUIOB, NPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

® IIPUMEHATH OCHOBHBIE ONIEPALIUN MBICIUTENBHON AEATEIbHOCTH — AHAJIU3 U CUHTE3, CPaBHEHUE,
0000111eHre, CUCTEMATH3alluI0, BBISBJICHUE MPUYUHHO-CIEICTBEHHBIX CBS3€M — Uil M3y4eHUs CBOWCTB
BEIIECTB U XUMHUYECKUX pEaKlUii, €CTeCTBEHHO-HAayuYHble METO/Ibl TIO3HAHUS — HAOJI0/IeHNE, U3MEpPEHHE,
MOJIEIUPOBaHKE, SIKCIIEPUMEHT (peasbHbI M MBICIICHHBIH).

TEMATHYECKOE INTAHUPOBAHUE
8 KUIIACC
KoymuecTBo yacos DJIeKTpPOHHbIe (M (POBHIE)

Bcero Kontpoas IlpakTtuyec 00pa3oBaTe/bHbIE pecypchl
HbIe KHe

Ne  HaumeHoBaHHUe pa3ieioB
n/n ¥ TeM NPpOrpamMMbl




‘ ‘ padoThbI padoTsbl
Pasznea 1. IllepBoHavaibHble XUMHYECKHE OHSATUHSA
Xumust — BakHas 00J1acThb
1, cerecrBosHanui U 5 1 2 https://m.edso0.ru/YNVJX660G
MPaKTUYECKON
NEeATEILHOCTH YeI0BEKA
1p Deuwecrsan xumuieckue 15 1 https://m.edso0.ru/ONNXR1VFO
peaKIuu
Hroro no pazueny 20

Bosnyx. Kucnopon.

Pa3znea 2. BaxHeiilime nmpeacTaBUTe M He

OPraHu4€CKHuX BEIIECCTB

2.1 6 1 https://m.edso0.ru/D5BORTY30
[TousTtue 00 oxkcumax

9. Bomopon. lousrue o 8 1 https://m.eds00.ru/5D61JZ6PS
KUCIIOTAaX U COJISIX

9.3 Bona Pactsopel Ionsmne g 1 1 https://m.eds00.ru/M1315KJBM
00 OCHOBaHUAX
OCHOBHBIE KJIACChI

2.4  HEOPraHMYECKHX 11 1 1 https://m.eds00.ru/0TSASMOWT
COCIMHEHUN

Htoro no pazneny 30

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux jiementon /1. U.
MenpeneeBa. CtpoeHune aToMoB. XuMu4eckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

3.1  XUMHYECKHX DJIIEMEHTOB /. 7 https://m.edso00.ru/TCBJBVWFZ
N. MenpaeneeBa. CTpoeHue
aToMa
XuMuU4ecKas CBS3b.
3p OwuCIHTENBHO- 8 1 https://m.edso0.ru/F6AOABDPF
BOCCTAaHOBUTEIIbHBIE
peakuumn
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO 68 5 6
YACOB I10 [TIPOI'PAMME
9 KUIIACC
KounyecTBo 4yacoB
Ne  HaumeHoBaHHe pa3iesioB H Konrpoar IIpakruuec IJIeKTpoHHBIE (HH(DPOBHIE)
n/n  TeM NPpOrpaMMbl Bcero HbIe KHe o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTbl
Pa3nen 1. BemecTBO M XMMHU4YeCKHe PeaKIuu
[ToBTOpeHue u yrnyonenue
1.1 3HaHWiIl OCHOBHBIX Pa3J/eliOB 5 1 https://m.edsoo.ru/EQETUT35Z
Kypca 8 kiacca
1  OCHOBHEIC 3AKOHOMEpHOCTH https://m.eds00.r/AFNALWGT7U
XUMHUYECKHUX PEeaKIIHii
1.3 | DrnekrpoauTHyecKas 8 1 1 https://m.edsoo.ru/KODUR50VV



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV

IUCCOIUAIHA. XUMHUUECKHE
peaklM B pacTBOpax

Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
OO0mas xapakTepuCTHKa
2.1 XMMHYECKHX JICMEHTOB 4 https://m.eds00.ru/ZTN1F700I
VIIA-rpynnsl. I'agorenst
OO0mas xapakTepuCTHKA
2.2  XHMMITICCKHX SJCMCHTOB 6 https://m.edsoo.ru/P3DHMFB09
VIA-rpynmnsl. Cepa u eé
COCIIMHEHUS
OO0mast xapakTepuCTHKa
23  XHMIMCCKHX JJICMEHTOR VA= 4 https://m.eds00.ru/VOXDOUX2S
rpymnmsl. A3ot, pochop u ux
COCIIMHCHUS
OO1mast xapaKTepUCTHKA
2.4 | FIMHICCKHX SJICMCHTOB 8 1 https://m.edsoo0.ru/JPJ200VJX
IVA-rpynnel. Yrnepoa u
KPEMHUU M UX COCTUHCHHUS
Hroro mo pazmeny 25
Pa3nen 3. MeTauuibl U UX COeIMHEHUS
3.1  OO6iue CBONCTBa METAJLIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
?(f‘:;;f{g‘:j METLIb X 16 1 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
f{;?;;f;‘;ﬁfpmm B 3 https://m.edso0.ru/TENBWEF7Y
Hroro no pazneny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIUIEE KOJIMYECTBO YACOB 68 4

I10 ITIPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHME

8 KVIACC
Ne Tema ypoka
YPOKa
1 [Ipeamer xumun. Ponab XuMuu B *KU3HU yesoBeka. Tena u BeliecTa
2 [TonsiTve 0 METOIaX MO3HAHUS B XUMUU
3 Ipakxmuueckas paboma Ne 1 «llpasuna pabomsi 6 1abopamopuu u npuémvl 0opauenus ¢
J1a60pamopHuiM 000PY008aAHUEM»
4 CraproBasi IMarHOCTHKA
5 UYucTeie BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei
6 Ilpakmuuecxas paboma Ne 2 «Pazodenenue cmeceil (Ha npumepe ovucCmru nOBAPEeHHOU CONU)»
7 ATOMBI 1 MOJIEKYJTBI
8 XHUMHUYECKUE JIEMEHTHI. 3HAKH (CUMBOJIBI) XHMHUYECKUX 2JIEMEHTOB
9 ITpocTeie u clnokHbIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE
10 | 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XuMuieckas popmyina. BaieHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB
11 | OrHocuTenbHas aroMHas Macca. OTHOCUTENIbHASI MOJIEKYJISIpHAsl Macca
12 | MaccoBasi 10Jis XUMHUYECKOTO JIEMEHTA B COCIMHCHUHT



https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

13

KonnuecTtBo BemectBa. Monb. MosnsipHas macca

14 Du3nuecKue U XUMUUECKHUE SIBJICHUS. XUMUUYECKAs peaKIus

15 | [IpusHaku ¥ yCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIUN

16 | 3axkoH coxpaHeHHs MacChl BeUIeCTB. XMMUYECKHE YPaBHEHHS

17 | Beruucienus: KoJu4ecTBa, MacChl BEIECTBA M0 YPAaBHEHHUSIM XMMUYECKUX PEaKITHA

18 | Knaccudukanms XuMu4ecKknux peaxiuii (CoeTMHEHHs, PA3JIOKEHHsI, 3aMeIeHUs, 0OMEHa)

19 M. B. JIoMoHOCOB — yu€HBIH-dHITHKIIONEANCT. O000IEeHNE U CUCTeMaTH3aIus 3SHAHUI

20 KonTpoabnas padora Nel no teme «BemnectBa 1 XuMUYeCKHeE peakIum

21 | Bo3myx — cMmech ra3oB. CoctaB Bo3ayxa. Kuciopom — snemMeHT u mpoctoe BemectBo. O30H

22 | dusnueckne U XUMUYECKHUE CBOMCTBA KUCIOpoaa (peakiiuu OKucieHus, ropeaue). [lonstue o6
OKCHJIaX

23 | CnocoObl MOTYYEHHUsI KUCIOPO/ia B TaOOpaTOPHH U MPOMBIIITICHHOCTH. [IpuMenenue
KHCIIOpOoJia

24 | TeruoBoi >PPEeKT XUMHUYECKON pPEeaKLuH, OHITHE O TEPMOXHUMHUYECKOM YPaBHEHUH, SK30- U
SHAOTEPMHUECKUX PEaAKIHIX

25 | TorumuBo (HedTh, yroyb U MeTaH). 3arps3HEHUE BO3IyXa, CIIOCOOBI €ro MPEI0TBPAIICHUS

26 | Ilpakmuueckasn paboma Ne 3 no meme «llonyuenue u cobupanue KUciopood, uzyieHue e2o
c80UCM8»

27 Bonopon — anemeHT u nnpoctoe BemecTBo. Haxoxaenne B npupone. Pusnyeckue u
XUMHYECKHE CBOMCTBa Bojopoaa. [Ilpumenenue Bonopoaa

28 | IloHsiTHE O KHUCIIOTAaX M COJISAX

29 | CnocoObl MoJTydeHuUs BOJOPO/Ia B J1a00paTOPUN

30 | Ilpaxmuueckas paboma Ne 4 no meme «llonyuenue u cobupanue 6000pooa, uzyieHue e2o
c80UCM8»

31 | MousipabIii 00bEM ra3oB.

32 | 3akoH ABOrajapo

33 | Boruncnenus o0bEMa, KOJIMUECTBA BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMUYECTBY BEIIECTBA
WIH 00bEMY

34 | Boruncnenus 00bEMOB ra3oB MO YPaBHEHUIO PEAKIIMN Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUI
ra3oB

35 | dusnyecKre U XUMUYECKUE CBONCTBA BOJIBI

36 CocraB ocHoBanwuii. [TonsTre 06 HHIMKAaTOpaxX

37 | Bona kak pactBoputens. HachlleHHbIe 1 HEHACHIIIICHHBIE pacTBOPHI. MaccoBasi 10J BEeUIeCTBa
B pacTBOpE

38 | Ilpakxmuueckasn paboma Ne 5 no meme «lIpucomosnenue pacmeopos ¢ onpedenénHol Maccosol
0o.ell pacmeopEHHO20 8eUlecmean

39 Kontpoabnas padora Ne2 no reme «Kucaopoa. Bonopoan. Boga»

40 | Okcuapl: cocTaB, Kitaccu(UKaIs, HOMEHKIIATypa

41 | TlonydyeHne U XMMHYECKHUE CBOMCTBA KHCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

42 | OcHOBaHMSI: COCTaB, KIIaCCU(PUKAIUS, HOMEHKIIATypa

43 Ilonydyenue u XMMUYECKUE CBOMCTBA OCHOBAHUI

44 | Kucnotsl: cocTaB, Ki1accu(uKaius, HOMEHKIaTypa

45 ITonyyeHnne n XMUMHUYECKHE CBOMCTBA KUCIIOT

46 | Comu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI MOMYUCHHSI, XHMUYECKHE CBOMCTBA

47 | IIpaxmuueckas paboma Ne 6. Pewienue sxcnepumenmanvhvix 3a0ay no meme « OchogHbvie
KIACCbl HEOP2AHUHECKUX COeOUHEHULLY

48 I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHMYECKUX COCUHEHUN

49 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN

50 KonTpoabHas padora Ne3 no teme ""OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIUHEHUI"

51 [TepBbie MOMBITKH KIACCHPUKAIIUN XUMUYIECKUX AIeMEHTOB. [IoHsATHE O TPyIITax CXOAHBIX
3JIEMEHTOB

52 ITepuoanueckuii 3akoH u [lepronnueckas cucrteMa xumuieckux 3nemeHToB . 1. Menaeneera




53

Ilepuonsl, rpynmsl, IOATPYIIILL.

54 | Ctpoenue atomoB. CocTaB aTOMHBIX si7iep. M30Torb

55 | CtpoeHue 3eKTPOHHBIX 000J09eK aTOMOB AeMeHTOB [leproanyeckoit cuctemsr /1. U.
Meneneena

56 | XapakTepucTHKa XUMHUYECKOTO JIEMEHTA 10 ero mnojoxkenuro B [lepuonanueckoit cucreme . U.
Meneneena

57 3nauenue [leproandeckoro 3akoHa JJid pa3BUTHS Hayku U nipakTtuku. [{. 1. MenneneeB —
Y4€HBIN, NENAror U rpaXJaHuH

58 PesepBHbIi ypok. O000IICHIE ¥ CHCTeMAaTH3alHs 3HAHUH

59 | Crpoenue aTroma. XuMU4ecKas CBSI3b

60 | DIeKTPOOTPHIIATEILHOCTh ATOMOB XUMHUYECKHX JIEMEHTOB

61 | MoHHas XuMHU4ecKas CBSI3b

62 | I'omoBasti KOHTPOJIbHAsSI paboTa

63 | KoBajeHTHas moysipHasi XUMUYECKast CBSI3b.

64 | KoBajeHTHas HEMOJISIPHAS XUMUYECKasi CBSI3b

65 | CreneHb OKHUCIICHUS

66 | OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIHU

67 | OKHCAUTEIN U BOCCTAHOBUTEIN

68 | O6o6ienue o reme «CTpoeHHe aTOMa. X UMHUECKas CBSI3bY.

9 KJIACC
Ne Tema ypoka
YpOKa

1. [Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuieckux aneMeHnTtos J[. M. Menaeneena

2. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB

3. Knaccudukanus u HOMEHKIIATypa HEOpPraHMYEeCKUX BEIECTB

4, Buib1 XUMHUYECKOM CBSI3M M THUTTBI KPUCTALTHICCKUX PEIIETOK

5. KonTpoubnas padora Nel no teme «IloBTopenue u yriyo/jenne 3HAHUI OCHOBHBIX
pa3aesioB 3a Kypc 8 kiacca»

6. Krnaccudukanus XHMHYECKAX PEaKIUi 10 Pa3IMYHbIM IMPU3HAKAM

7. ITonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUH.

8. [ToHsITHE 0 TOMOTEHHBIX W T€TEPOTSHHBIX PEAKIIHIX

0. [TonsiTre 0 XUMUYEeCKOM paBHOBecHU. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOM PeaKIiuu
Y TIOJIOKEHUE XUMUIECKOTO PAaBHOBECHS

10. OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIINH

11. | Teopus snexTpomuTryeckor gucconnaryiv. CHIbHBIE U cI1a0ble QJIEKTPOIHUTHI

12. | MoHHble ypaBHEHUS pEaKIHii

13. | XuMudeckue cBOWCTBA KUCIOT U OCHOBAHUI B CBETE MPEICTABICHHA 00 IIEKTPOITUTUYECKOM
JUCCOLMAIIUU

14. | XuMudeckue CBOWCTBA COJICH B CBETE MPEJICTABJICHUI 00 JIEKTPOIUTUICCKOM TUCCOIHAIINN

15. | TTonsitre o ruapoNM3e Comei

16. | Ilpaxmuueckas paboma Ne 1. « Pewienue sKkCnepumeHmanbHbix 3a0auy

17. | KonrpoabHasi pa6ora Ne2 mo TemMe «JeKTPOIUTHYECKAS THCCONMANNSA. XUMUYECKHe
PeaKIUu B PacTBOPax».

18. | OGmas xapakTepUCTHKA TaJIOTCHOB. XUMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa

19. | XnopoBomopoa. CossiHasi KUCIIOTa, XAMHUECKUE CBOMCTBA, MOJIyUeHUE, TPUMCHCHHE

20. | Ilpaxmuueckas paboma Ne 2 no meme «llonyuenue consaHoul KUCI0myl, usyyeHue e€ ceolcmey

21. | BeruncieHHs M0 YpaBHEHHUSIM XMMUYCCKUX PEAKIUii, €CIIM OJIMH U3 PEareHTOB JIaH B M30BITKE

22. | OOmias xapaKTepUCTHKA AIEMEHTOB VIA-TpyIIibI

23. | AmnorponHble MoauduKaK cepbl. HaxoxaeHue cepbl U €€ COeMHEHU B IPUPO/IC.
XHUMHUYECKUE CBOMCTBA CEPBI

24. | CepoBonopof, cTpoeHue, GU3NIECKue U XMMUYECKHE CBOMCTBA




25.

Oxcuppl cepbl. CepHast KHCIO0Ta, (pU3HUECKUE U XUMUYECKHUE CBOMCTBA, IPUMEHEHHE

26. | XvMHUYECKHE PeaKIiH, JISKAIIUE B OCHOBE MPOMBIIIJIEHHOTO CITOCO0a MOIYyYSHHUST CEPHOU
KHCIIOTHI. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTUHEHUSIMU CEPBI

27. | Beruncinenue MaccoBOU O BBIXOJa MPOIYKTa pEeaKIuu

28. | OOmiast xapaKTepuCTHKa 3JIeMeHTOB VA-rpynnbl. A30T, pacipocTpaHeHHe B IPUPOJIE,
bu3nYeCKre 1 XUMUIECKHIE CBOHCTBA

29. | AmMuak, ero pu3nuecKue 1 XMMUYECKHUE CBOMCTBA, TOJYYCHHUE U IPHMECHEHHE

30. | Ilpakmuueckas paboma Ne 3 no meme «llonyuenue ammuara, uzyenue e2o cOUCME»

31. | AsotHas kuciora, € GU3NYECKHe U XUMHUECKUE CBOICTBA

32. | Mcnonb3oBaHUe HUTPATOB U COJIEH aMMOHHS B KAU€CTBE MUHEPAIBHBIX yI0OpPEHHUIA.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTUHEHUSIMU a30Ta

33. | ®ochop. Oxcun pochopa (V) u dhochopHas kucnora, Pu3nIecKue 1 XUMHUIESCKHE CBOICTBA,
MOJTy4YeHUE

34. | Ucnonb3oBanue GocdaToB B KaueCcTBE MUHEPAIBHBIX yI00peHHi. 3arps3HeHue PUPOTHON
cpenbl hocharamu

35. | Yriepon, pacpocTpaHeHue B IpUpojie, GU3NIECKUE M XUMUYCCKHE CBOWCTBA

36. | Okcuasl yriiepoaa, ux GU3HYECKAE U XUMUICCKUE CBOWCTBA. DKOJIOTHYSCKHUE TTPOOIICMEI,
CBsI3aHHBIE ¢ OKcuJoM yriaepoaa (IV)

37. | YrospHas KHCJIOTA U €€ COH

38. | lIpakmuueckas paboma Ne 4 no meme "llonyuenue yenexucnozo easza. Kauecmeennas peakyus
Ha kapoornam-uon"

39. | [lepBoHauaibHbIC MOHATHS 00 OPraHUYECKHUX BEIECTBAX KaK O COCAMHEHUSIX yriIepo/a.

40. | KpemHuit u ero coeiMHeHUSI.

41. | Ilpakmuyeckas paboma Ne 5. Peuienue sxcnepumeHmanbHulx 3a0ay no meme « Bascnetiwiue
HeMemaiibl U UX COeOUHEHUS)

42. | KonTpoabHasi pa6ora Ne3 no teme «BakHeiime HeMeTaJUIbI M UX COeTHHEHUS»

43. | Obmas xapakTeprucTUKa XUMHUYECKHUX JIEMEHTOB — METaJUIOB. MeTayuinueckas CBs3b U
METAJTMYeCKasi KpUCTauTndeckas pemérka. Gusndeckne CBOMCTBA METAIOB

44. | XuMUYeCKHe CBONCTBA METAJUIOB. DJICKTPOXUMHUSCKUAN PsiT HATTPSDKEHUH METAJIOB

45. | Obmue ciocoObl momydeHust MmetamuioB. CriiaBel. BerunciaeHus Mo ypaBHEHUSM XUMUYECKUX
peaKnuid, €CIIM OJIMH U3 PEareHTOB COJICPIKUT IPUMECH

46. | ITonarue o KOPPO3UN METAIIIOB

47. | llleno4yHbie METAIBI

48. | Okcupl ¥ THIPOKCUIBI HATPUS U KaJTUs

49. [[lenoyHO3eMeENbHBIE METATUIBI — KLU M MarHUH

50. Bakuetimnme coeqMHEHUS KaJIbIIUI

51. O00011IeHNE U CUCTEMATU3ALIHS 3HAHUN

52. | YK€cTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS

53. | llpakmuueckas paboma Ne 6 no meme "JKécmrxocmo 6006l u memoovl e€ ycmpanenus”

54. | AmomuHwMiA

55. AmMdoTepHbIe CBONCTBA OKCH/IA U TUIPOKCHIA

56. | XKeneszo

57. | Oxkcuapl, runpokcus! u conn xenesa (1) u sxenesa (111)

58. | Ilpakmuueckas paboma Ne 7. Peuienue sxcnepumeHmanbHulx 3a0ay no meme « Basxcuetiwue
MEemainvl U UX COeOUHEeHUS)

59. | BeruuciieHus 1o ypaBHEHHSIM XUMUYECKUX PEAKITH, €CITH OJMH U3 PEarcHTOB JIaH B U30BITKE
WM COICPIKHUT MIPUMECH

60. | Beramcienus o ypaBHCHUSIM XUMHYCCKHUX PEaKIIHA, €CJIM OJIMH U3 PEarcHTOB JaH B H30BITKE
WA COICPIKHUT MIPUMECH

61. | BeruncneHnst MacCOBOM JTOJM BBIXO/Aa IPOIYKTA PEAKIIHH

62. | I'ogoBasi KOHTPOJILHAsK padoTa

63. BemecTBa 1 MaTepuaibl B MOBCEHEBHOM )KM3HH YeIOBEKa




64. | Xumuyeckoe 3arpsi3HEHHE OKPY’KaIOIIeH Cpebl

65. | Ponb XumMuM B pelIeHUN 3KOJIOTMYECKUX Mpo0ieM

66. Ilepuoanueckuii 3akoH. [lepuoauueckas cucrema xumuueckux snemMenToB J[. . Menaeneena

67. 3aKOHOM€pHOCTI/I B U3MCHECHHH CBOMCTB XMMHYECKHX DJICMECHTOB IIEPBBIX Tpex IICpUoOa0B

68. O00011IEHNE U CUCTEMATU3ALMS 3HAHUN

B denepanbHbIX W pEernoOHaJIbHBIX MPOILEAYPaX OICHKH KadecTBa OOpa30BaHMS HCIIOJIb3YETCS
nepedeHb (KOAMGHUKATOpP) paCIpeIe/iCHHbIX IO KJIaccaM MPOBEPSEMbIX TPeOOBaHWN K pe3ysbTaTaM
OCBOCHHUSI OCHOBHOH 00pa3oBaTebHONW MPOrpaMMbl OCHOBHOTO OOIIETO OOpa3oBaHUS W JIIEMEHTOB
COZIePKAHHUS TI0 XUMHH.

ITPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KUIACC
Kon . .
1IpOBepsIEMOro IIpoBepsiemble npeaMeTHBIE Pe3yJbTAaThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/bHOI
pesyabrata NMporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl
1 [To Teme: «IlepBoHaYanbHBIC XUMHUYECKUE TTOHSATHUSD)
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSTUNA: aTOM, MOJIEKYJa, XUMHUUYECKUN
JIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJIHOPO/HAsI), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas U MOJEKYJspHas Macca,
11 KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Ji1 XMMHUYECKOIro
9JIEMEHTa B COCTMHEHHUH, MOJISIPHBIA 00BEM, XMMHUYECKash PEaKIus, KiacCHu(puKamus
peaklMii: peakuMu COECJUHEHHUS, pPEaKLUUU Ppa3JIoXKEeHUs, pPEaKLUu 3aMelleHHUs,
peaknuu oOMeHa, K30- M AHJIOTEPMUUYECKHE peaKkluH, TeIIOBOM 3pdeKT peakuuw,
pacTBoOp, MaccoBasi 10151 BellecTBa (IIPOLIEHTHAs KOHLEHTPAaLKs) B pacTBOpE
19 WIUIIOCTPUPOBATL B3AUMOCBA3h OCHOBHBIX XMMHYECKHX NOHATHI W TPUMEHATH 3TH
MIOHSTHSI IPU ONMCAHUU BEILECTB U X IIPEBPALLIEHUI
13 HCNIONb30BATh XMMUMECKYIO CHMBOIMKY JUIA COCTAaBIICHHA dopmyn BelecTB U
YpaBHEHUH XUMHUYECKUX peaKlui
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOraipo
1.5 OIIpEeJIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
16 KJaccu(UIUpoBaTh XMMHUYECKHE peakiuH (MO YUCIy M COCTaBYy YYacTBYIOLIUX B
peaKkiuu BElIeCTB, 0 TEIIOBOMY 3P (DEKTY)
1.7 BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB
1.8 BBIUUCIISATH MACCOBYIO JIOJII0O XMMHYECKOTO 3JIEMEHTa M0 (opMyJie COeJMHEHNS,
1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHSATh €CTECTBEHHOHAYYHbIE METOJbl MMO3HAHMWS — HaOINIOJCHHE, U3MEpEHUeE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasbHbIM U MBICIEHHBIN)
2 [To Teme: «BaxHennme npeIcTaBUTENIN HEOPTaHUYECKUX BEIIECTBY
21 PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHUX MOHSTHUH: OKCH[, KHCIOTa, OCHOBaHHE,
' COJIb
29 OTIpeIEIIATh MPHUHAJJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY KJIAacCy COEAMHEHUH 10
bopmynam
2.3 KJ1acCU(UIIMPOBATh HEOPraHMUECKUE BEIIECTBA
XapaKTepu30BaTh (ONMUCHIBATh) OOLIME XMMHUECKHE CBOMCTBA BELIECTB Pa3IMYHbBIX
2.4 KJIaCCOB, TOATBEp)KJas OMNHMCAaHME TMPUMEpPaMHU  MOJEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI
25 IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT HX Ka4eCTBEHHOIO COCTaBa,
BO3MOKHOCTH NPOTEKAHHsI XUMUUYECKUX IIPEBPALLICHUN B PA3JIMYHBIX YCIOBUIX
2.6 CleoBaTh TpaBWJIaM IIOJb30BAHMS XUMHUYECKOHW TMOCylIod © JabOpaTOPHBIM




o0opy/noBaHUEM, a TaKXKe MpaBUiaM OOpalleHHs] C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLIMSMH TIO BBINOJHEHHIO JIAOOPAaTOPHBIX XMUMHUYECKHX OIBITOB  II0
MOYYEHUI0O W COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOAOpPOAA W KHUCIOPOa),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPENCIEHHOM MacCOBOM J0JIEHW PAaCTBOPEHHOIO
BEUIECTBA, IUIAHUPOBATb U  MPOBOJUTH XHUMHYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEJIOYEH U KHUCIOT C MOMOUIbI0 MHIUKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHX U IPYTHE)

2.7 MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOUN peaKInu
I[To Teme: «llepuonnueckuii 3akoH u [lepuoguueckas cucTeMa XUMHUYECKUX
3 snementoB JI. WM. Menneneea. Crpoenue aroMoB. XUMHUYECKas CBS3b.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIH
pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHX HOHATHH: SAPO aToMa, 3JIEKTPOHHBINA
31 CIION aroma, aroMHas opOuTanb, paalyC aromMa, XUMHYECKas CBS3b, MOJSIpHAS U
HETOJISIPHAsT KOBAJIEHTHAsl CBS3b, AJIEKTPOOTPHULIATENIBHOCTh, WOHHAsl CBS3b, HOH,
KaTHOH, aHUOH, CTETICHb OKUCIICHUS
3.2 KJ1acCU(UIIUPOBATh XUMUYECKHE DIIEMEHTHI
OMKCHIBATH M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit cucremMsl
3.3 XUMHUYECKUX DJIEMEHTOB: Pa3jinyarTh IMOHATHSA «rjaBHas moarpymnma (Arpymnmna)» u
«mioboynas noarpymnmna (brpymma)y, «mainbie» U «00JbIIIIe) MepUOIbI
packpbiBaTh cMmbici Ilepuonnueckoro 3akona .M. MenpaeneeBa: 1€MOHCTPUPOBATH
34 MMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKHX AJIEMEHTOB OT HX
nonoxeHus B [lepuoandeckoii cucreme
COOTHOCUTH 0003HaYeHHsI, KOTOpbIle uMeroTcsl B Tabnuie «llepuoanueckas cucrema
35 xuMuueckux a3iiemeHToB J[.M. MenneneeBa» € YUCIOBBIMU XapaKTEPUCTHKAMH
' CTpPOCHHSI aTOMOB XHMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsij sjapa, oOIllee YuciIo
3JIEKTPOHOB U PACHPEICIICHUE UX TI0 SJICKTPOHHBIM CJIOSIM)
3.6 OTIPEIEIATh CTENEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCTUHEHHUSIX
37 OTpeeNsATh BUJ XUMHUYECKOW CBSI3U (KOBaJEHTHAsh M HOHHAs) B HEOPTaHUYECKUX
COEJIMHEHMSIX
KJIACC
Kon . o
IpOBEpHEEMOTO IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus
pe3yJibTarTa
1 [To Teme: «BemecTBO U XUMUYECKasT PEAKIUS
pPacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHUW: PacTBOpP, JJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DIEKTPOJUTHUECKAs JUCCOIMAINS, pPEaKIMH HWOHHOTO OOMEHa,
KaTain3aTop, XWMHUUYECKOE pPAaBHOBECHE, OOpaTHMMble W HEOOpaTHUMBIE PEaKIIUH,
11 OKHCIIUTEIbHOBOCCTAHOBUTENIbHBIE ~ PEAKLUU,  OKUCIUTENb,  BOCCTAaHOBUTEID,
OKHCJICHWE ¥ BOCCTAHOBJICHWE, QJJIOTPONUs, amMpOTEPHOCTh, XHMHYECKasi CBS3hb
(koBalleHTHAsl, HMOHHAs, METAJUIMYecKas), KPUCTAIUIMYECKas pemETKa, CIIaBhI,
CKOPOCTh XUMHUUYECKON PEAKLIUU
12 WIUTIOCTPUPOBATL B3AUMOCBSA3h OCHOBHBIX XHMHECKHX MOHSATUN U TIPUMEHSTh ITH
MOHSTHUS MPU ONMCAHUU BEUIECTB U UX MPEBpALICHUN
13 COCTABJISITh YPABHEHUSI SIEKTPOJMTHYECKOM AMCCOLMALMM KHUCIOT, IIeo4ed u
COJIeil, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS PEaKIUii HOHHOTO OOMeHa
14 PacKpbIBaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN IMOCPEICTBOM
' COCTABJICHHS DJICKTPOHHOTO OalaHCca dTUX PEAKITUI
1.5 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOMN peaKInu
2 ITo Temam: «HemeTamibl u ux coequHenHus» U «MeTauibl ¥ UX COETUHEHUSD)
2.1 XapakTepU30BaTh (OMUCHIBaTH) OOIME W CHenUu(pUUECKHEe XUMHYECKHE CBOMCTBA




IIPOCTBIX U CJIOXKHBIX BCHICCTB, IMMOATBEPKAASA OIIMCAHHUE IMPUMCEPAMH MOJICKYJIAPHBIX
1 MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ

COCTaBJISITb YPAaBHCHUA peaKLII/IfI, MOATBCPKAAIOMINX CYHICCTBOBAHHC TeHETHYECKOM
CBs31 MCXKIY BCHICCTBAMU Pa3JIMYHBIX KJIIACCOB

2.2

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOCHHUS, BO3MOXXHOCTH
IIPOTEKAHUsI XUMUYECKUX IIPEBPALLCHUN B PA3JINYHBIX YCIOBUSX

2.3

CIIeIOBaTh MpaBWJIaM T[OJH30BAHUS XUMHYECKOH TMMOCYynoi W J1ab0paTOpHBIM
00OpyJIOBaHUEM, a TAaK)KE MpaBWJIaM OOpAIICHHUsI C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMU TI0 BBIITOJIHEHUIO Ta0OPATOPHBIX XMMHYECKUX OIBITOB IO MOTYYCHHIO
1 COOMPaHUIO Ta3000Pa3HBIX BEIIECTB (AMMHAKA U YIIICKHUCIIOTO Ta3a)

2.4

MPOBOUTH PEAKIMH, OJTBEPIKAAIOIINE KAYeCTBEHHBIN COCTAB Pa3JIMYHBIX BEIICCTB:
pacrmo3HaBaTh OIBITHBIM NyTEM XJIOpHI-, OpoMuI, HOauA, KapOoHar, ¢ocdar,
CHJIHMKAT, Cyib(]aT, TUAPOKCUIAMOHBI, KATHOHBI AMMOHUS, HOHBI H3YYCHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIICCTB

2.5

3 ITo Teme: «XuMHsI U OKpYXKaroIIasi cpeaar

PaCKpbIBAaTb CMBICII OCHOBHBIX XHMHYCCKHUX TOHSTHM: HHK BCIICCTBA, KOPpPO3Usd
METaJlJIOB

3.1

MPUMEHSATh OCHOBHBIE OINEPALIMU MBICIUTEIBHON NEATEIIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, OO0OOIIECHHE, CUCTEMAaTH3AIUIO, BBISBICHUE IPUYMHHO-CIICACTBEHHBIX
3.2 CBSI3€M — I M3Y4YEHUsS CBOMCTB BEIIECTB W XUMHYECKHX  PEaKLIHil;
€CTeCTBEHHOHAy4YHbIe =~ METOJbl  [O3HAaHUS —  HAONIOJICHHE,  HM3MEpEHHE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN )

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

1

HepBOHaanLHBIC XUMHUYCCKUC ITOHATHSA

11

IIpenmer xumuu. Ponp XMMUM B )KU3HU 4YeJIOBEKA. XMMHS B CUCTEME HayK. Tena W BelecTsa.
®dusndecKkue CBOMCTBA BEHIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

1.2

1.3

[TonsTe o mMeromax Mo3HaHWs B XUMHH. YucTble BemecTBa U cMmecu. CriocoObl pazieneHus
cMmeceit

ATOMI)I 158 MOJ'IeKYJ'IBI. XI/IMI/I‘ICCKI/IC DJICMCHTHI. CI/IMBOJ’IBI XUMHUYCCKUX DIJICMCHTOB. HpOCTBIG 158
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

XyUMHU4YecKast (bopMyna. BaneHTHOCThP aTOMOB XHMHUYECKHX 3JJIEMCHTOB. 3aKOH IOCTOSHCTBA
coCtaBa BEC€HICCTB. OtHocuTtenpHasd aTroMHas Macca. OTHOCUTEIbHAs MOJICKYJIApHasA Macca.
MaccoBas 10J1 XUMHAYECKOT0 JIEMEHTA B COSAMHEHUH

1.5

1.6

1.7

KonuuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsi3b KOJMYECTBA, MAacChl U YHUCIA
CTPYKTYPHBIX €IUHUIL BelecTBa. Pacu€Tel mo hopmynaM XMMUIECKUX COCTMHEHUM

Pu3nuecKkue U XMMHAYECKHE SABJICHUS. XUMUYECKasl Peaklys U €€ MPU3HAKU. 3aKOH COXPaHECHHUS
Macchl BellecTB. XuMuueckue ypaBHeHus. Kinaccudukanus XuMUYeCKUX peakinii (COeAMHEeHNUS,
pa3oKeHUs, 3aMeleHus, 0OMEHa)

XVUMUYECKUH DKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH IMOCYyI0#, ¢ TpaBWiIaMu padOTHl B
nabopaTopuu ¥ IpuéMamMu 00paIeHus ¢ J1abopaTopHbIM 000PYI0BaHUEM, U3YUECHUE W OTTHCAHUE
GU3MYECKUX CBOWCTB OOpa3IOB HEOPraHWYECKHUX BEMIECTB, HaOmIojeHue (PU3NUecKux
(TIaBJIeHHWE BOCKA, TasHUE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHACHCAIINS BOJIBI) U
XUMHUYECKHX (TOpEHUE CBEYM, MPOKAIMBAHWE MEIHOH MPOBOJOKH, B3aUMOACHCTBHE Mela C
KHUCJIOTOM) sIBJIEHUH, HAOJIIOJIEHWE W OMNHMCAHME NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX peaKIni
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHON KHCIOTHI C XJOPUAOM Oapus, paszloKeHue
ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMojaecTBUE Xkerne3a ¢ pacTBopoM coiu memau(Il),
U3YYCHHE CIIOCOOOB pa3fefieHus cMecel (C MOMOIIbI0 MarHuTa, GUIBTPOBAHKE, BBHIIAPUBAHHE,
JTUCTUJUISIIMS, XpoMarorpadwus), TpOBEIEHWE OYHUCTKH TOBAPEHHOW CoOJIM, HAOJIIOJICHHEe |




ONKCaHWE pPE3YJIbTATOB IPOBEAEHUS ONbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI Macchl,
CO3aHHE MOJIETIEN MOJIEKYJ (IIAPOCTEPHKHEBBIX )

2.1

2.2

2.3

Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3zgyx — cmecs raszos. CocraB Bo3myxa. Kuciopox — 3iI€MEHT M IPOCTOE BEILECTBO.
Haxoxxnenue kucnoposaa B nmpupoje, (pu3ndeckue u XUMUYECKHUe CBOMCTBA (peakMu FOpeHus).
Oxcunsl. [Ipumenenue kucinopoga. CnocoObl MOMydeHUs KHCIOpoAa B J1a0OpaToOpuu U
IpoMbIIIIeHHOCTH. KpyroBopoT kuciaopoaa B npupone. O30H — aioTponHas MoOIUpHUKAIMS
KHCII0pOJa

TermnoBoit  3ddexr xuMHyecKOoW peakuuu, TEPMOXMMUYECKHE YypaBHEHHS, DOK30- H
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yYrojib M METaH. 3arps3HEHUE BO3[yXa, YCUJIICHHE
apHUKOBOTO 3 dekra, pa3pyleHre 030HOBOIO CIIO0s

Bonopon — anemeHT m mpocroe BemiecTBo. HaxoxkaeHue Bojopopa B mpupoie, (usudeckue U
XMMHUECKUE CBOICTBA, IPUMEHEHHE, CIIOCOOBI noydyeHus. Kuciotsl u cosm

2.4

2.5

2.6

2.7

MonsipHblif 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM

®usnueckue cBoWcrBa BoApl. Boma kak pactBoputens. PactBopel. HacelieHHblE H
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMoOCTh BemiecTB B Boje. MaccoBas J10yisl BEUIECTBA B
pactBope. Xumuueckue coicTBa Boabl. OcHoBaHMs. Pojib pacTBOpoB B NpUpPOAE U B KU3HU
yenoBeka. KpyroBopor BoIbl B Ipupone. 3arps3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ

Knaccudpukanus Heopranwdeckux coequHeHwi. Oxcunel.  Kimaccudukamusi  OKCHIOB:
coneoOpa3ymolne (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHbIC) U HecoieoOpasyromue. Homenknarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyyenue okcnoB

OcuoBanwmst. Kiaccudukanus oCHOBaHUHN: MIETOYN U HEPACTBOPUMBIC OCHOBaHMS. HoMeHKIaTypa
ocHOBaHUH. ®U3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lonyueHue ocHoBaHM

2.8

2.9
2.10

Kucnorsl. Knaccudukanus xucinor. Homenknarypa kucinor. ®dusnyeckue M XUMHYECKHE
cBoMcTBa KUCIOT. P akruBHOCcTH MeTtaiuioB H.H. bekerosa. [Tonydenue kucinor

Conu. Homenknarypa coneil. @u3nueckrue U XuMudeckue cBoiictpa cosell. [lonydyenue coneit
I'eHeTnyecKas CBSI3b MEXAY KJIaCCAMHU HEOPraHMYECKUX COCUHEHUM

2.11

XUMHUYECKUH SKCIIEPUMEHT: KauyeCTBEHHOE OIpeJeNieHHe COJIepKaHUs KHUCIOpoAa B BO3JYyXeE,
nojiyueHue, coOupaHHe, paclio3HaBaHWE M HW3YYEHHE CBOWMCTB KHCIIOpOJa, HaOII0eHNE
B3aMMOJICHCTBHS BEUIECTB C KHCIOPOJAOM U YCIOBHSI BO3HUKHOBEHHUS U MPEKPAIICHUS TOPEHUS
(mokapa), O3HAKOMJICHHE C O0O0pa3llaMd OKCHUJIOB W OINHUCAaHUE UX CBOWCTB, MOJyYEHUE,
coOMpaHue, pacHo3HABaHHWE M H3yY€HHE CBOMCTB BoJOpoJia (TOpEeHHe), B3auMoJieiicTBHE
Boziopoaa ¢ okcugoMm Memu(Il) (Bo3MOXXHO HCIONB30BaHHME BHUACOMATEPUATIOB), HAOIIO/IEHUE
00pa31oB BELIECTB KOJUYECTBOM 1 MOJIb, HCCIIEIOBAaHNE OCOOEHHOCTEH pacTBOPEHHsI BEIIECTB C
pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBIECHHE PACTBOPOB C OMPEACIEHHON MacCOBOW JOJIeH
pPacTBOPEHHOTO BEIIECTBAa, B3aUMOACHCTBHE BOABI C MeTalaMH (HaTpUeM | Kallbl[heM)
(BO3MOXHO HCIOJIb30BaHUE BHIEOMATEPUANIOB), ONPEEIIEHNE PACTBOPOB KHUCIOT U ILEJIoYel ¢
MOMOIIBI0 WHIUKATOPOB, HCCIEAOBaHHE OOpa3l0B HEOPTaHUYECKUX BEIIECTB Pa3TUYHBIX
KJIacCOB, HAONIOZCHHE HM3MEHEHHUS OKpPAacKH WHAMKATOPOB B pPAacTBOpax KHUCIOT M ILEI0Yel,
u3yueHue B3aumojeictBus oxcuna wmemu(Il) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C
MeTaJUlaMH, peakIuii HeHTpanu3aluu, TOJyYeHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE
OJIHOTO MeTalljla JAPYTUM U3 pPacTBOpa COIHM, PEUICHHE JKCIEPUMEHTANBHBIX 3a7ad M0 TeMe
«Baxxnelmme KiIaccel HEOPraHMYECKUX COCTUHEHUI

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xXumMuieckux 3neMeHToB J1.M1. Menneneesa.
Crpoenne atoMoB. Xumuueckas cB3b. OKHUCINTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUN

3.1

[TepBble TOMBITKM KiIacCU(UKAMK XUMHUYECKHX 3JeMeHTOB. [loHsATHE O Trpynmax CXOJHBIX
3JIEMEHTOB (1LI€JI0YHbIE U LIEIOYHO3EMETbHBIE METAIIIbI, TAJIOT€Hbl, UHEPTHBIE T'a3bl). DIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCHJIBI U THAPOKCHIBI

3.2

Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux snemeHToB .M. Menneneena.
Kopotkonepuonnas u anuHHOnepuonHas Qopmbl [leproandeckoil CHCTEMBI XUMHYECKUX




snemeHToB J[.1. MenneneeBa. [lepronbl u rpynmnbl. @U3MYECKHIT CMBICT MOPSIKOBOTO HOMEpA,
HOMCPOB IICpUOJa U I'PYHIIbI 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aroMHbIX sifep. M3orombl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
obonouek atomoB TniepBbIX 20 xumuyeckux djemeHToB Ilepmoamueckoit cuctembr JI.H.
MenneneeBa. XapakTepUCTHKa XMMHUECKOTO 3JIEMEHTA MO €ro mnojoxenuto B Ilepuogmueckoit
cucteme JI.11. Menneneena

3.4

3.5

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHUYECKUX 3JEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO TIpynmnaM U nepuojam. 3HaueHue Ilepuoguueckoro 3akoHa u
[Tepuonuueckoil cucreMbl XMMHYECKMX 3JIEMEHTOB Ul pPa3BUTUS Hayku M mnpaktuku. J[.J.
MeHeneeB — y4€HBIN U IpakIaHUH

Xumnueckasi cBsa3b. KoBaneHTHas (MOJiIpHAs U HEMOJISIpHAS) CBSI3b. DJIEKTPOOTPULIATEITLHOCTh
XUMHUYECKHX 3JIeMeHTOB. loHHas CcBs3b

3.6

3.7

Crenedp okucieHusa. OKHCIMTEIHFHO-BOCCTAHOBUTECIIHLHBIE pE€aKkunu. Hpoueccm OKHCJICHHUA U
BOCCTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTECIIN

XVUMUYECKUN OJKCIEPUMEHT: H3y4yeHHue OOpa3loB BEUIECTB METalIOB M  HEMETaJJIOB,
B3aHMOI[€fICTBH€ rHApoOKCraa LUHKA C pacTBOpaMMu KHCJIIOT U HICJIOHGFI, IMPOBCACHUEC OIIBITOB,
WUTIOCTPUPYIOIINX MPUMEPhl OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peaxiuu
pa3lIoKEHUs, COCTMHEHHUS )

9 KJIACC

Kon
1

11

IIpoBepsieMblii 31eMeHT cOJep:KAHUSA

BemectBo 1 xumunyeckas peakuus. [lopropenue

[Iepnonnueckuit 3akoH. Ilepuonnueckass cucremMa xumudeckux vieMeHTtoB .M. Menneneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWMCTB XMMMUYECKHUX J3JIEMEHTOB IEPBBIX
TPEX MEPUOOB, KaJIUs, KAIBLIUS U UX COEIMHEHUN B COOTBETCTBUU C MOJOKEHUEM IJIEMEHTOB B
[leprognueckoi CUCTEME U CTPOEHHEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BUJIbl XMMUUYECKOM CBA3HU. THUIIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEIIECTBA OT THUINA KPHUCTAUIMYECKOM PEMETKM W BHAA XHMHUYECKOM CBS3U.
Knaccugukaius 1 HOMEHKIaTypa HEOPraHWYECKUX BELECTB (MEXAYHapoIHas U TPUBUAJIbHASA).
XHWMHMYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pPAa3jIM4YHbBIM KJIIACCAM HEOPraHMYECKUX
COCIMHEHMH, TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEIIECTB

1.3

1.4

1.5

1.6

Knaccupukanus XuMHYECKHUX peakuuid MO pa3InyHbIM MpU3HaKaM ([0 YHCIYy U COCTaBy
Yy4acTBYIOIIMX B pEaKkIMHU BELIECTB, IO TEIUIOBOMY A3(QQeKTy, MO H3MEHEHHUIO CTeleHei
OKHUCJIEHUS XMMMUYECKHUX D3JIEMEHTOB, MO OOpaTMMOCTH, [0 YYacTHIO KaTajau3aropa). DK30- U
9HAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMHUYECKHE ypaBHEHHUA. IIoHATHE O CKOPOCTH XMMHYECKOU
peakuuu

Ilonsatue 00 O6paTI/IMI)IX u H606paTI/IMBIX XUMHUYCCKUX PCaKIHAX. IlonsiTHE O TOMOTCHHBIX U
TFCTCPOrCHHBIX PCAKIUAX. IloHssTHE O XHUMHYECKOM paBHOBCCHUHU. q)aKTOPBI, BIUAKOIIHUE Ha
CKOpPOCTH XHUMHYCCKOU PCAKIIUHA U IMOJIOKCHUC XUMHNYCCKOT'O paBHOBECHUS

OKHUCIINTEIIFHO-BOCCTAHOBUTEIBHEIC pc€aKkuuu, 3H6KTpOHHI)II>'I OanaHc OKHCIIHUTECIIBHO-
BOCCTAaHOBUTEIBbHOM pCaKknuu. CocraBnecHue ypaBHeHI/Iﬁ OKHUCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKHI/Iﬁ C UCIIOJIb30BAHUEM METOJa BJICKTPOHHOT'O OajnaHca

Teopus 2NEKTPOIIUTHUECKON TUCCOLMALAN. DIIEKTPOIUTHI U HEAJIEKTPOJINUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLMAlMM BEIIECTB C Ppa3IM4YHBIMU BHJAMU XMMHUYECKOM CBs3H. CTemneHb
mucconranuu. CulbHBIE M Ca0ble 3JIEKTPOJUTHL. Peaknuu HMOHHOro oOMeHa. Y cCloBHS
MPOTEKaHUs peaKkIMii HOHHOTO OOMEHa, MOJIHBIE U COKpalEHHbIE MOHHBIC YPaBHEHUS PEeaKLUi.
CpoiicTBa KHCIOT, OCHOBAaHUN M coOJell B CBeTe MpeACTaBIE€HUH OO0 HIIEKTPOIUTUUYECKON
mucconuanuu. KadecTBeHHble peakiiuu Ha HOHBL. [loHsATHE O rapoau3e cone

1.7

XUMHUYECKUH  OKCTIIEPUMEHT: O3HAKOMJICHHE C MOJENSMHU KPHUCTAUIMYECKUX  PEIIETOK
HEOPraHUYECKHX BEIIECTB — META/UIOB W HEeMEeTa/uioB (Tpadura W ajMasa), CIOKHBIX BEIIECTB
(xymopuia HaTpusl); UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaklMK OT BO3ACHCTBUSA
pa3NUYHBIX (PAKTOPOB; HCCIEIOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IpoIliecca




2.1

JMCCOIMAIIMN  KUCIIOT, IIelno4Yeld W cojieid (BO3MOXHO WCIOJIb30BaHUE BHICOMATEPHAIIOB);
MIPOBE/ICHUE ONBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKH MPOTEKAaHWS PEAaKIMi HOHHOrO OOMEHa
(oOpa3zoBaHHe oOcajKa, BBIJCICHHE Ta3a, OOpPa30BaHHWE BOJIbI); OIBITOB, HILTIOCTPUPYIOIINX
IIPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (rOpeHue, peakuuu pasioKeHus,
COCIMHEHUS); paCIIO3HABaHHE HEOPTaHUYECKHUX BEIECTB C TIOMOIIbI0 KAYECTBEHHBIX PEaKIUil Ha
HOHBI; PCHICHNUEC SKCIICPUMCHTAJIbHBIX 3a1a4

HewmeTamis! u ux COCANHCHUA

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTCTICHH
okucaeHus. CtpoeHue U (HU3UYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHUMHUUYECKHE
CBOMCTBa Ha mpuMepe xJjopa (B3aUMOJACICTBHME C MeETaUIaMH, HEMETaUIaMHu, IIeJI0YaMHu).
Xnopooaopoa. CosisgHast KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJydYeHHUE, MpuMeHeHue. Jleiicteue
XJIOpa U XJIOPOBOJIOPOJa HAa OPraHM3M 4esioBeKa. BaxHelinue XJIOpUAbI U WX HAXOXJCHUE B
IpUPOJIC

2.2

2.3

OO6miass  xapaktepucTuka 23yeMeHTOoB  VIA-rpynmbel.  OcCOOEHHOCTH  CTPOCHHSI  aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTtpoeHne W (PU3MYECKHE CBOWCTBA MPOCTBIX BEHICCTB —
KHCIIOpOJia U Cepbl. AIIOTPOIHBIE MOAU(PUKAIUU KUCIOPOJa M Cepbl. XUMUYECKUE CBOMCTBA
cepol. CepoBofopoa, CTpoeHHE, (U3HMYECKHE W XUMHUYECKHE CBoOMcCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHas KuCioTa, GU3NYECKUE U XUMHUYECKHE CBOMCTBA
(oOmue Kak mpeAcTaBUTENs Kilacca KUCIOT U cielupuyeckue). XUMHUECKUE PEaKluu, JIeKaIlIne
B OCHOBE MPOMBIIIJICHHOTO croco0a moixydeHus cepHoil kuciotel. [Ipumenenune. Conu cepHoii
KHCIIOTHI, Ka4eCTBCHHAs peaknus Ha cyibdaT-uoH. HaxoxmeHue cepsl U €€ COCAMHCHHUU B
npupoae. XUMHUYECKOE 3arps3HEHHE OKpYXKaloIIeld cpeibl COCIMHEHUSMHU cepbl (KHCIOTHBIE
JIOX/IU, 3arpsiI3HEHUE BO3/1yXa M BOJOEMOB), CITIOCOOBI €r0 MPeA0TBPAIICHHUS

OO6mrast xapakTepucTHKa 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTENEHU OKHUCIIeHHs. A30T, paclpoCTpaHEeHHE B MPUPOAE, pU3nyeckrue 1 XMMUUYECKHE CBOWCTBA.
Kpyrosopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckrue U XUMHUECKUE CBOHCTBA, IOJIydeHUE
npuMeHeHnne. Conn aMMOHUS, MX (U3MUYecKMe M XUMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KayecTBeHHast peakiusi Ha MOHBI aMMOHUS. A30THas KUCIIOTa, €€ MoJydeHue, pu3ndeckue u
XUMHUYECKHE CBOMCTBa (00IIME Kak NpEICTaBUTEN Kiacca KHUCIOT U CHenu(pUuYecKue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAIbHBIX yI00peHui. XuMU4ecKoe
3arpsi3HEHUE OKpYXarollel cpeapl COEIUHEHUSIMH a30Ta (KUCIOTHBIE IOXKAH, 3arpsi3HEHUE
BO3/yXa, IOYBBI U BOJOEMOB)

2.4

docdop, amuorponHbie Moaudukanuu dochopa, puznyeckue U XMMUYecKHe cBoiicTBa. Okcua
dbochopa(V) u dochopHas kuciora, (GuU3MUECKHEe U XUMUYECKHE CBONCTBA, TMOJyYCHHE.
Hcnonb3oBanue GochaToB B KaUECTBE MUHEPAIbHBIX YI0OpEHUI

2.5

OOmiast  xapaktepuctuka 5s1neMeHTOB [VA-rpynmbel.  OCOOEHHOCTH  CTPOEHHS  aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIIEHUS. YTIEpoJ], aJUIOTPOIHbIE MOAU(PUKALIMU, PACIPOCTPAHEHHE B
npupoje, puzndeckue U XuMuideckue cBoiicTBa. Ayncopouus. Kpyrosopor yriaepona B mpupoe.
Oxcuapl yriepoaa, uX QuU3ndeckue U XMMHUYECKHE CBOWCTBA, JAEMCTBHE Ha >KUBbIE OpTraHU3MBI,
MOJTyYeHHEe U TPUMEHEHHue. DKOJOTHYeCKUe MpoOsIeMbl, CBA3aHHBIE ¢ OKcuaoM yriepoaa(lV);
TUIO0TE3a TI00aNbHOTO MOTEIUIEHUS KJIMMaTa; MapHUKOBBIM >PQeKkT. YronbHas KHUCIOTa U e
CONM, MX (U3MYecKHe M XHMMHUYECKHE CBOMCTBa, MOJydeHHe M NpuMeHeHue. KauecTBeHHas
peaxuusi Ha kapOooHaT-HOHBL. Mcronb30BaHrne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIJICHHOCTH
U CEJIbCKOM XO35IIICTBE

2.6

[TepBoHayanbHbIe MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHHSIX yrieponaa (MeTaH,
9TaH, ATWIEH, alleTWIEH, ATaHOJ, TJIMIEPUH, YKCyCHas KHCJIOoTa). VX cocraB m XMMHYECKOe
ctpoenue. [loHsTHE 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: >KMpax, OelmKax, yrieBoJax — U UX
ponu B OKW3HU 4YeloBeKa. MarepuaabHOE €IWHCTBO OPraHMYEeCKUX W HEOPraHWYECKUX
COCIMHEHU

2.7

Kpemuuii, ero ¢usznueckne u XMMHUYECKHUE CBOWMCTBA, MOJy4deHHE U mpuMeHeHHe. CoeanHeHus
kpemHHs B nipupoze. Obmue npeacrasienus o0 okcuae kpemuus (IV) u kpeMHHUEBON KHCIIOTE.
Cunukatel, WX UCHOJIb30BaHWE B OBITY, MEIUIIMHE, NPOMBIIUICHHOCTH. BaxHeiimme
CTPOUTETBHBIE MaTepHalbl: KepaMuKa, CTEKJIO0, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsr




0€30IaCHOTO HCIIOIL30BaHU CTPOUTCIIBHBIX MaTCpUaIOB B HOBCG,Z[HGBHOP'I KHU3HHU

2.8

3.1

XUMHYECKUH SKCIIEPUMEHT: M3Yy4YeHHE O0pa3lloB HEOPTaHMUECKHX BEIIECTB, CBOMCTB COJISTHOM
KHUCJIOTBI; TPOBE/ICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJIEHUE MPU3HAKOB UX
MPOTEKAHUS; OMbBITHL, OTpaxkawlue (U3NYECKUEe M XUMUYECKHE CBOWCTBA TajOreHOB U HX
COCUHEHNI (BO3MOXKHO HCIOJIb30BaHNE BHUICOMATEPUANIOB); O3HAKOMJICHHE C 0OpasiaMu
XJIOPUJIOB (TAJIOT€HU]IOB); O3HAKOMIIEHHE C OOpa3lamMu cepbl U €€ COeIUHEHUSMHU (BO3MOKHO
MCIOJIb30BaHNE BUICOMATEPHAIIOB); HA0IIOICHNE TIpoIiecca OOYTIIMBaHUS caxapa Mol JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI; M3YYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpPHOM
KHCIIOTHI, MIPOBEJICHUE KAUYECTBEHHOW PEaKIMM Ha Cynb(aT-HoH W HaONIOJIEHUE MpU3HaKa e&
MPOTEKAHUS; O3HAKOMJIEHHE ¢ (U3NYECKUMHU CBOMCTBaMH a30Ta, (ochopa U MX COCAUHEHMI
(BO3MOKHO HCTIOJIb30BaHUE BUAECOMATEPHUAIOB), 00Opa3aMu a30THBIX U (HOCcHOpHBIX ynoOpeHuii;
noJiyueHue, coOupaHHe, paclo3HaBaHHE M U3YYEHHE CBOMCTB aMMHUaKa; MpPOBEACHUE
KAueCTBEHHBIX PEAKIM Ha HOH aMMOHHUS U (ocdaT-uoH U U3ydeHUE MTPU3HAKOB UX MPOTCKAHUS,
B3aMMO/ICIICTBIE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO HCIIOIb30BaHHE
BHUJICOMATEPHAIIOB); HW3YYCHHE MOJIEICH KPUCTAIMYECKHX pemeEToKk anMasza, Trpadwura,
¢byniepeHa; 03HaAKOMIIEHUE C MPOLIECCOM aJICOPOIMN paCTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM
yraéM M YCTPOHMCTBOM IIPOTHUBOTA3a; IOJydeHUE, COOWMpaHHWe, pacro3HaBaHUE W H3YUYCHHE
CBOMCTB YIJIEKUCIIOTO rasa; IpoBeJeHHe KaYeCTBEHHBIX PEaKIiil Ha KapOOHAT- ¥ CHUIIMKAT-HOHBI
W W3yuyeHHE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHHE C TMPOAYKIHEH CHIMKATHOM
MIPOMBILJIEHHOCTH; PELIEHUE HKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeilne HeMeTabl U UX
COCJIUHECHHU S

Mertasuibl U UX COeAMHEHUS

OO6mrast xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHWU WX IOJOKECHUS B
[Iepuonnueckont cucreMe xumuyeckux snemMeHToB JI.M. MenzaeneeBa U CTpOEHHsSI aTOMOB.
Crpoenue MeramioB. MeTtanyeckas CBS3b M METaUIMUECKas KPUCTAJUIMYECKas pemeTka.
DNEeKTPOXUMHUYECKUH Psiji HANPSYKEHU METaJUIOB

3.2

3.3

dusnueckue M XMMHUYECKHE cBoiicTBa MeramaoB. OOmmMe crnocoObl MONYyYeHHsS METaNIOoB.
[ToHATHE O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI UX OT KOppo3uu. CruiaBbl (CTajb,
YYT'yH, AIOPaJTIOMUHUMN, OpOH3a) U X IPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH

[[lenoynble MeTayuIbl: TOJOXKEHUE B llepuoanyeckor cucTteMe XMMHYECKHX 3jemMeHToB /[[.U.
MenpeneeBa; CTpOCHHE HX aTOMOB; HaxOoXJIeHHe B npupone. dusznueckue U XUMHUUYECKHUE
CBOICTBa (Ha TIpuMepe HaTpus U Kanus). OKCUAbI U THAPOKCHUIBI HaTpus U Kanus. [I[pumenenue
LIEJTOYHBIX METAUIOB U UX COCAMHEHUN

3.4

3.5

3.6

3.7

[IlenoyHO3eMeNnpHbIE METAUIBl MAarHUM W KaJlbLMW: TojokeHue B llepuoanueckoil cucreme
xuMmuueckux snemeHToB .M. MeHneneeBa; CTpO€HHE KX aTOMOB; HAaXOXJIECHHE B TPHUPOJE.
dusnyeckue U XMMHUYECKHE CBOMCTBA MarHMs M Kajblus. BaxHellne coeIMHEHUs KalbLus
(okcun, rugpokcu, cosn). JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUs

Amomunuil: nonoxenue B lleproguyeckoit cucreme xumuueckux anemeHtoB .M. Menneneesa;
CTpOEHHME aTOMa; HaxoXAeHue B mpupoae. PuznyecKue W XMMHUYECKHE CBOWMCTBA AIFOMUHUSL.
AmboTepHbIe CBOWCTBA OKCHJIA U TUAPOKCHIA ATFOMUHUS

Kenezo: nonoxenue B Ilepuoamueckoit cucrtemMe xumuueckux snemeHToB J[.M. MeHneneeBa;
CTPOEHUE aToMa; HaxoxiaeHue B mnpuponae. dusmyeckne U XUMHUECKHE CBOMCTBA JKele3a.
Oxcuppl, Tuipokcu bl U conu xxenesa (11) u xenesa (I11), ux cocras, cBoiicTBa U OTyYeHUE

XUMHYECKUH SKCTIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAIIOB U CIUIABOB, NX (PU3UUECKUMHU
CBOMCTBaMHM; H3y4YEHHE pE3yNbTaTOB KOPPO3UH METaUIOB (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMAaTEPHAIIOB), OCOOCHHOCTEH B3aWMOJCWCTBUS OKCHIA Kalblldsg WM HATPUS C BOJOU
(BO3MOXHO WCIOJIb30BAaHUE BHJICOMATEPHANIOB); HCCIEJOBAaHUE CBOMCTB KECTKOW BOJIHI,
mpoliecca TOPEeHMs JKelle3a B KHUCIOpoAe (BO3MOXKHO MCHOJb30BaHUE BHUIECOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHNS KAY€CTBEHHBIX PEAKIIMI HA HOHBI (MarHus, KajabIus, aTFOMUHUS, [IMHKA,
xene3a(ll) u xeneza(Ill), mequ(1l); HabmroaeHNE U OMKCAaHKE MTPOLIECCOB OKPAIIMBAHUS TIAMEHU
WOHAMU HaTpWsl, Kalugd W Kajdblusg (BO3MOXXHO UCIIOJIb30BAaHWE BHUICOMATEPUAJIOB);
uccieoBaHre aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHHUS U THAPOKCHIA LIMHKA, PEIICHHE
AKCIEPUMEHTAIBHBIX 3371a4 M0 TeMe «BakHeHme MeTaJlIbl M UX COCMHEHUSI




XuUMUA U OKpYKaronas cpea

4.1

HoBrie matepuanbl 1 TexHonoruu. BemecTBa U Marepualibl B MOBCEAHEBHOW JKU3HU UYEIOBEKA.
Xumusi U 310poBbe. be3ornacHoe HUCIONb30BaHHWE BEIIECTB M XUMHUYECKUX PpEakiuil B OBITY.
[lepBast moMoIIIb TPU XUMHUYECKHUX 03KOTaX M OTPABICHUSIX

4.2

4.3

OCHOBBI 3KOJOTMYECKOM TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HeHue okpyxaromied cpenasl [1JIK.
Ponp XxuMuu B pemieHHH SKOJOTHYecKuX mpobiem. [IpupogHble MCTOYHUKH YTIIEBOJOPOIOB
(yromb, mnpupoaHbId Ta3, HePTh), MNPOAYKTHI HX MEpepadOTKH, HUX POJb B OBITY H
MIPOMBIIIIJICHHOCTH

XUMHUYECKUN HKCHEPUMEHT: HU3y4deHHE O0Opa3loB MaTepuayioB (CTEKJIO, CIUIaBbl METaJIOB,
MOJINMEPHbBIE MaTepUaIIbl)

Jly1a mpoBeieHHsT OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa no xumuu (aanee — OI'D nmo xumun)

UCTIONIB3YETCSI MepeueHb (KoauduKaTop) mpoBepsieMbIX TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Ier0 00pa30BaHUs U 3JIEMEHTOB COJICPKaHUSs.
MMPOBEPSIEMBIE HA OI'2 ITIO XUMUWU TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUSA

Kon

OCHOBHOM OBPA3OBATEJIBHOM ITPOI' PAMMBI OCHOBHOT'O OBIIEI'O
OBPA3OBAHUA

HpOBepﬂeMbIe TpeﬁoBal—[l/IH K IPE€AMETHBIM pe3dyJibTaTaM 0a30BOro YPOBHs

NMPOBEPSIEMOr0 OCBOEHHMSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOT0 001II€r0
TpeOOBaHuUs o0pa3oBanusi Ha ocHoBe PI'OC

1 [IpencraBnenue:

0 II03HABAa€MOCTH SBJICHUH MPUPO/bI, TOHUMAHUE OOBEKTUBHOW 3HAUMMOCTH OCHOB
XUMHYECKON HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTa 00IIeH
KYJBTYPbl U IPAaKTUYECKOW JEATENbHOCTH YEJIOBEKAa B YCIOBHUAX COBPEMEHHOIO
oOu1ecTBa; MOHUMaHUE MECTa XUMHMH CPENIU APYTUX €CTECTBEHHBIX HaYyK
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0 HAaYYHBIX MCTOJAX ITO3HAHHWA, B TOM YHCJIC SKCICPUMCHTAJIBHBIX U TCOPCTUUCCKHUX
1.2 METOHAax HCCICAOBAHUSA BCIICCTB W HU3YUYCHUA XUMHUYCCKUX peaKHI/IP’I; YMCHUC
HCIIOJB30BaTh MOACIHN JJIA 00BICHECHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cepax mpodecCHOHAILHON JIeATeTbHOCTH, CBI3aHHBIX C XMMHUEH U COBPEMEHHBIMU
TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JOCTH)KCHMSIX XUMHUYECKOM HAyKH, UYTO MMO3BOJHT
1.3 oOyJaromuMcs ~ paccMaTpuBaTh  XUMHI0O  Kak  chepy  cBoel  Oymymiei
npoecCHOHANBPHOM AESITeNTbHOCTH M CAENaTh OCO3HAHHBIA BBIOOD XUMHH Kak
poIILHOTO IPEMETA TPH TIEPEX0/JIe Ha YPOBEHBb CPEAHET0 00IIero 00pa3oBaHMsI

Binanenne cucremMol XMMHYECKMX 3HAaHMM W yMEHHME IPUMEHATH CHCTEMY
XUMUYECKHUX 3HAHUM, KOTOpasi BKJIIOYAECT:

BOKHEHIIINE XVUMHAYECKUE ITOHATUSA: XUMUYECKHUI DJIEMEHT, aTOM, MOJIEKYJIA, BEIECTBO,
IIPOCTOE U CIIOKHOE BELIECTBO, OAHOPOAHAS U HEOJHOPOAHAS CMECh, OTHOCHUTEIbHBIE
aTOMHAasi M MOJIEKYJISIpHAs MAaccChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHas Macca,
MOJISIPHBIN 00BEM, OKCHI, KUCIIOTA, OCHOBaHUE, COJb (CPEIHSS), XMMUYECKas PEeaKIHs,
pPEaKIUU COeMHEHMSI, PEaKIMK Pa3JIOKEHHS, PEaKIMK 3aMEelleHHs], peakui oOMeHa,
TErI0BOH 3(PpekT peakiyu, 5K30- U SHIOTEPMUUECKHE PEAKIUH, PAacCTBOp, MaccoBas
JIOJI1 XMMHMYECKOTO DJIEMEHTAa B COCAVWHEHHMM, MaccoBas [JOJII W IPOLEHTHas
KOHILIEHTpALKs BEILIECTBA B PACTBOPE, PO aTOMa, MIEKTPOHHBIN CIIOW aToMa, aTOMHas

2.1 opbutanb, paaudyc aroma, BaJIEHTHOCTb, CTENEHb OKHCJICHHS, XHUMHYECKas CBS3b,
IEKTPOOTPULIATEIILHOCTD, IOJISIPHAS U HETIOJSPHAs KOBAJIEHTHAs CBA3b, HOHHAS CBS3b,
MeTaJuIn4YecKas CBA3b, KPUCTAUINYECKAs peleéTka (aTOMHasi, MIOHHAsA, METaJUInYecKas,
MOJIEKYJISIpHasi), ~ MOH,  KAaTHOH, AaHHUOH,  JJIEKTPOJUT UM  HEIJIEKTPOJIUT,
JNEKTPOJIUTHYECKAs JTUCCOIMALMSA, pEaKIUW HOHHOTO OOMEHa, OKHCIHUTENIbHO-
BOCCTAHOBUTEJIbHBIC PEAKLUH, OKHUCIUTEIb U BOCCTAHOBUTENb, OKHUCIECHUE U
BOCCTaHOBJICHHE, JJIEKTPOJIN3, XUMUUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE
pEaKIMK, CKOPOCTh XMMHUYECKOM peakuuu, katanuzarop, IIJIK, xoppo3us meramnios,
CILIaBBI




OCHOBOIIOJIararomuye 3aKOHbBI XHMMHH: 3aKOH COXpaHCHHSA MacCCHI, nepno/:mqecxnﬁ

2.2
3akoH JI.M. MeHieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo
23 TEOPUH XHWMHUHU: ATOMHO-MOJICKYJSIpHAsE TEOpHUs, TEOPUsl DIEKTPOIUTHUECKOU
JTUCCOLIMAIIUU
3 Bnanenue ocHOBaMH XMMHUYECKOI rpaMOTHOCTH, BKITFOUYAIOIICH:
YMEHHE MPaBWIbHO UCIOJIb30BaTh U3yYEHHbIEC BEUIECTBA U MaTepuasbl (B TOM YHCIE
MUHEPATBHBIC YIOOPEHUs, METAIbI U CIUIABBI, MMPOIYKTHI MEPEPAOOTKH MPUPOTHBIX
31 HMCTOYHUKOB YIJI€BOJOPOAOB (yIJisl, MPUPOJHOrO raza, HeTH) B OBITY, CEIHCKOM
X035UCTBE, HA TIPOU3BOJCTBE ¥ TOHUMAHHUE 3HAYCHUS KUPOB, OCIKOB, YIIIEBOAOB JIJIs
OpraHu3Ma 4YeJOBEeKa; YMEHHE MPOTHO3WPOBATH BIMSHUE BELIECTB M XMMHYECKUX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKA U OKPYXKAIOUIYI0 TPUPOIHYIO CpeIy
39 YMEHHE WHTETPHPOBATh XHMHUYECKHE 3HAHHWS CO 3HAHUSAMHU JPYTUX YUCOHBIX
IPEIMETOB
HAJIMYUE OMbITa PA0OTHl C PA3NMYHBIMH HCTOYHUKAMH HWHQPOPMAIUM TI0 XUMUU
3.3 (Hay4yHas W HAY4YHO-TIONYJIApHAs JIUTEpaTypa, CIOBapH, CIPABOYHHUKH, WHTEPHET-
pecypcehl)
YMEHHE OOBCKTUBHO OIICHHBATh MH(POPMAIUIO O BEMISCTBAX, MX IMPEBPAICHUSIX U
3.4 MPAKTUYECKOM NPUMEHEHWH M YMEHHUE HCIONb30BaTh €€ Ui pelleHus y4eOHO-
MMO3HABATENIbHBIX 3aa4
Bianenue ocHOBamMM MOHATHIHOTO armapaTa U CUMBOJUYECKOTO SI3bIKa XUMUU JIJIs
4 coctaBieHUs] (POPMYIT HEOPraHUYECKUX BEUIECTB, YPABHEHUI XMMHUECKUX PEaKIUil;
ocHoBaMu xumuueckoil HomeHkIaTypsl (IUPAC u tpuBnanbHoi)
YMeHue OOBSCHATH CBSI3b IOJIOKEHHUs d3JieMeHTa B llepuommyeckoil cucreme ¢
5 YHCIOBBIMU XapPaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB U
3apsn  sAapa, oOmee YHCIO DAJICKTPOHOB), paclpeiciieHUEM JIIEKTPOHOB  I10
SHEPreTUYEeCKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOJIOB, KAUs U KaTbIIHS
[IpeacraBnenre O NMEPUOAMYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB
6 (pamuyc aroma, SJEKTPOOTPUIIATEIIBHOCTh), TMPOCTBIX M CIOXKHBIX BEIIECTB OT
MOJIO’KEeHHUs 2NeMeHTOB B [leproauueckoii cucreMe (B MallbIX MEPUOJaX U TIIaBHBIX
MOATPYIINAX ) U JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YMeHue kiaaccuuIpoBaTh:
7.1 XUMUYECKUE IIEMEHTHI
7.2 HEOPraHWYECKHE BEIEeCTBA
7.3 XUMUYECKHUE PEaKIIHU
8 YMeHue onpeaensrh:
8.1 BaJICHTHOCTh M CTETNIEHb OKHCIECHUS! XUMUYECKUX TIEMEHTOB, 3apsii HOHA
8.2 BHJT XUMUYECKOHN CBS3U U THI KPUCTALTNYECKON CTPYKTYPHI B COSTUHEHHUSX
8.3 XapakTep Cpe/bl B BOJHBIX PaCTBOPaX BEMIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCITUTEh ¥ BOCCTAHOBHUTEIb
9 YMeHne xapakTepru30BaTh (PU3NUECKHE U XUMUYECKHE CBOWCTBA:
9.1 MPOCTHIX BEIIeCTB (KHUCIOPOJ, O30H, BOAOPOH, Tpadwur, anmas, KpEeMHHUH, a3oT,
docdop, cepa, XJI0p, HATPUM, KaJIHi, MATHHA, KaJbIHi, aTIOMUHUH, JKeIe30)
CIOXHBIX BEIIECTB, B TOM YHWCI€ HX BOJHBIX pacTBOpPOB (BOJa, AaMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOMA, OKCHUIABI WU THUAPOKCUAbl MeTtauioB [-IIA rpynm,
9.2 amromunaus, meau (1), munka, xenesa (I u II), okcuast yraepoaa (II u IV), kpemuus
(IV), azora u docdopa (IIl u V), ceper (IV u VI), cepuucras, cepras, azoTucras,
azoTHas1, pochopHas, yrompHasi, KpeMHHEBasi KUCIIOTA U UX COJIN)
MIPOTHO3UPOBATh U XapaKTepHU30BaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa
9.3 U CTPOEHHUS, MPUMEHEHUE BEUIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOKHOCThb

MPOTEKaHUsl XMMUYECKUX MPEBPAILEHUH B Pa3IMYHbIX YCIOBUSAX
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YMeHue cocTaBiIsITh MOJIEKYJISIPHBIE M HIOHHBIE YPAaBHEHUS PEAKIIHii, B TOM YHCIIE:

10.1 peakuuiit HOHHOTO 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHit
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHWE  CBOMCTBA  M3YYEHHBIX  KJIAcCOB  (TPYIIN)
HEOPTaHMYECKUX BEIICCTB
10.4 MOITBEPKTAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXKTy HUMH
11 YMeHHe BIYUCIATH (TPOBOIUTH PacUEThl):
111 OTHOCUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO DJIEMEHTA B COSIMHCHHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XUMHUYECKHX PEAKIMi W HAXOIUTh KOJIMYECTBO BEIICCTBA, OOBEM U
MaccCy peareéHTOB WU MPOAYKTOB peaKIUH
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMH Hay4HOTO TIO3HaHMsI (HAOII0ICHHEe, N3MEPEHUE, IKCIICPUMEHT,
12.1 MOJICJIMPOBAHUE) TPU U3YYCHHUU BEIIECTB W XHUMHUYECKUX SIBJICHHM;, yMEHUE
chopmynupoBaTh IPOOIEMY U MPEAJIOKUT IYTH €€ PelICHUs
122 Oe3zomacHOi pabOThl C¢ XUMHUYECKUMH BEIIECTBAMH, XHMHYECKOW TMOCylod U
71a00paTOPHBIM 000PYTOBaHHEM
npaBwiiaMd  0e30macHOro  OOpaimieHHsi ¢  BElIeCTBAMHU, HCIHOIB3YEMBIMU B
MOBCCTHEBHON JKWU3HUW, MPaBWIAMH TIOBEJCHUS B IENISIX COSPEIKEHUsS 3J0pPOBbS U
12.3 OKpYXKarollled MPUPOTHONW Cpeibl; MOHUMaHUE Bpena (OMacHOCTH) BO3ACHCTBHS Ha
JKUBBIC  OpPTaHW3Mbl  ONPEICICHHBIX  BEIIECTB, CIIOCOOOB  yMEHBIICHUS U
MPEIOTBPAIICHHS UX BPETHOTO BO3ACHCTBUS
13 Hanuuue mnpakTUyecKWX HABBHIKOB IUTAHUPOBAHMSI U OCYIIECTBICHUS CIIEIYIOIINX
XUMHUYECKHUX IKCIIEPUMEHTOB:
W3YYCHUE U OMMCAaHUe (PU3UIECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE C (PU3NICCKUMHU
13.1 U XUMHUYECKHUMH SIBICHHUSIMH; OIBITHI, HIUTFOCTPUPYIOIIUE MPHU3HAKU MPOTEKAHUS
XUMUYECKHUX PEaKLUn
13.2 M3y4eHUe Croco0OB pa3IesIeHHs CMecei
MOJTy4YeHUE KHUCIOpOAa U HU3y4YCHHE €ro CBOWCTB; MOJy4YeHHE BOAOPOJAa U H3y4yeHUE
13.3 €ro CBOWCTB; TIOJyYEHHE YTIIEKHCIIOr0 Ta3a M W3YYCHHE €r0 CBOWCTB; IOJydeHUE
aMMHaKa ¥ U3yuyeHUe ero CBOMCTB
134 IIPUTOTOBJICHUE pPACTBOPOB C OIPEACIEHHOW MacCOBOM J0JIEH pPAaCTBOPEHHOIO
BEIIECTBA
135 IPUMEHEHWE WHIUKATOpOB (JIakMyca, METWIOpaHXka U ibeHomioTaﬂeHHa) JUISE
oTpesieNieHus] XapaKTepa Cpellbl B paCTBOpPaX KUCIOT U HIenouen
WCCTIEIOBaHNE U OIMCAHWE CBOMCTB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;
U3y4eHUE B3aMMOJICHCTBUS KHCIIOT ¢ METAJUIAMH, OKCHAMH METAJUIOB, PACTBOPUMBIMH H
13.6 HEpPaCTBOPUMBIMH OCHOBAaHHSIMH, COJSIMH; TOJYYEHHE HEPaCTBOPUMBIX OCHOBaHUM;
BBITECHEHHE OJIHOTO MeTajlla JPYTHM M3 PacTBOpa COJIH; UCCIICIOBAaHHE aM(POTEPHBIX
CBOMCTB THAPOKCUIOB aTIOMUHUS U IIMHKA
pelieHrne  JKCIEpUMEHTANbHBIX  3a7ad  mo  Temam: «OCHOBHBIE  KJaccChl
13.7 HEOPraHWYECKUX COEAUHEHHIN»; «IIEKTPOJIUTHYECKAs AUcconranusy»; «Baxuenme
HEMETAJUTBl U MX COCTMHEHU; «BakKHEHITne MeTauIbl M UX COSIMHECHHSD)
XUMHUYECKHE JKCICPUMEHTBI, HWUTFOCTPUPYIONIUE TMPU3HAKA TPOTCKAHUS PEaKIuit
MOHHOTO 0OMEHa; Ka4eCTBEHHbIE PEaKI[MU Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX
13.8 WOHBI: XJOpHUA-, OpOMHUII-, HOTUI-, CynbdaT-, pocdar-, kKapOOHAT-, CUITUKAT-aHUOHBI,

TUAPOKCHUI-UOHBI, KATUOHBI aMMOHUS, MarHusi, KaJbllUs, aTlOMUHUS, kene3a (2+) u
xenesa (3+), meau (2+), MHKA




14 VYMeHue:

NPEJCTaBIATh PE3yJAbTaThl AKCIEpUMEHTa B (GopMe BBIBOJOB, JOKAa3aTENIbCTB,
rpaduKOB ¥ TAOJIHII U BBISBIIATH SMIHMPUIECKHE 3aKOHOMEPHOCTH
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YCTaHAaBJIMBATL CBA3W MCKIAY PCaJIbHO Ha6HIOI[aeMBIMI/I XUMUYCCKUMU SBJIICHUAMU U
14.2 IpOLIECCaMH, TPOUCXOJAIIUMH B MaKpO- M MHKPOMHUpE, OOBSCHITH INPHYHHBI
MHOro00Opasusi BEIIECTB

HEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 HCpBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1  Ywucreie BemecTBa U cMecu. CrocoObI pa3esieHus: CMecei

ATOMEI U MOJICKYIJIBI. Xumunueckue 37aeMeHTBL. CUMBOJIBI XUMHYECKHX DJICMCHTOB. HpOCTBIC u
CJIOJKHBIC BEIICCTBA.

1.2

1.3 XuMuueckas (bOpMyJ'Ia. BaneHTHOCTE aTOMOB XHUMUUYECKHUX DJIEMEHTOB. CTEIIEHb OKHCIICHUS

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTensHasgs aTtomHass Macca. OTHOCHUTEILHas

14 MOJEKyJsipHas Macca. MaccoBas 1011 XMMUYECKOI0 3JIEMEHTa B COCIMHEHUU
15 KonuuectBo BemectBa. Monb. Monsipas macca. MomsipHbiii 00bEM ra3oB. B3aumocsssb
KOJINYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €JMHMI] BEIIeCTBa
16 Ousnyeckue M XHUMUYECKUE SBICHMs. XHMHUYECKas peakuuss M €€ INpU3HAKU. 3aKOH
COXpPaHCHHUA MACChbl BCIICCTB. XUMHYECKHE YpaBHCHHA
5 [Tepuonuueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux semeHToB .M. Menneneesa.

CtpoeHue aToMOB

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumuueckux emenTos .M. Menneneesa.
2.1  Ilepuons! u rpynmnsl. ®u3nueckuil CMbICI HOPSIAKOBOrO HOMEPa, HOMEPOB MEPUOa U TPYIIIbI
DJIEMEHTa

Crpoenune aromoB. CoctaB aroMHbIX sifep. M3otombl. DnekTponsl. CTpoeHUE IIEKTPOHHBIX
2.2 obOonouek aromoB mepBbiX 20 Xxumuueckux siemMeHTOB I[lepuoamueckoit cuctemsr J[.H.
Mennenecena

3aKOHOM€pHOCTI/I B W3MCHEHHH CBOMCTB XHMHYCECKHX DJICMEHTOB MEPBLIX TpéX Nnepruoaos,

23 Kaiaus, KaJablus (paIu/cha aTOMOB, QJICKTPOOTPHULIATCIIBHOCTH, METATNIINYCCKUX n

. HEMCTAINIMYCCKUX CBOﬁCTB) n ux COGI[PIHGHI/I?I B COOTBCTCTBHH C IIOJIOXKCHHEM D5JICMCHTOB B
HepI/IO,I[I/ILICCKOI\/'I CUCTCMC U CTPOCHUCM UX aTOMOB

3 Crpoenue BemecTna

Xumunueckas cBa3b. KoBaneHTHas (MoyisspHas U HENOJIsIpHasl) CBsI3b. DJIEKTPOOTPULIATEIBHOCTh

3.1 XUMHUYECKHX 3JIeMeHTOB. MloHHast cBsi3b. MeTajuinyueckas CBsA3b

39 Tunel KPUCTAITUYECKUX PEIIETOK (vaTOMH"aﬂ, HMOHHAs, MeTaJ'IJ'II/I‘{eSI(aH), 3aBUCUMOCTb CBOMCTB
BEIIeCTBA OT TUIAa KPUCTAIUIMYECKON peETKU U BUJ1a XMMUYECKOM CBSI3U

4 Baxueilimye mnpencTaBuTeNd HEOPraHWMYECKHUX BellecTB. HemeTamnsl M MX COEIMHEHUS.

Mertanibl U UX COEIUHEHUS
Knaccugukaius 1 HOMEHKIaTypa HEOPraHMUECKUX COEMHEHHI: OKCUAOB (cojieo0pasyrolue:

41  OCHOBHBIE, KHCIOTHBIC, amdorepHpie) W HecoJeoOpa3ywImue, OCHOBaHWUU (M€moun u
HEpacTBOPHMbIE  OCHOBaHHS); KHCIOT  (KHCIOpOJACOJepX,amue ¢ OeCKUCIOPOAHBIE,
OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCTIBIX )

42 Ouznyeckue M XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOAA, XJIOpA,
KHCIIOPO/Ia, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

43 ®u3nuecKkue U XMMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JINTHUS, HATPHs, Kausi,
MarHusi ¥ KaJablusl, alIFOMUHUS, Kelle3a. DIeKTPOXUMHUECKUN Psii HAapsDKEHUH MEeTaJlIoB

44 Pur3nyecKnue 1 XUMHYECKHE CBOMCTBA BOJOPOAHBIX COCIMHEHUI HEMETAIIOB: XJIOPOBOAOPOA,

CEpOBOJIOPOIA, aMMHUAKA




dusnuecKkrue U XUMHUECKUE CBOMCTBA OKCHI0B HeMeTautoB: cepol (IV, VI), azora (11, 1V, V),

4.5 docdopa (11, V), yrnepona (11, V), kpemuus (IV). [Tony4ueHne OKCHI0B HEMETAILIIOB
46 XuMuueckre cBoicTBa okcuioB: MetaioB IA-IIIA rpynm, nunaka, memu (II) u xemnesza (11, 111).
[TosryueHnue OKCHIOB METAJLIOB
47 XUMHUYECKHE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX TMJIPOKCHIOB (Ha MpUMEPE THIPOKCHIOB
' ATIOMUHMUS, JKene3a, IUHKa). [lomyuenne ocHOBaHMI 1 aM()OTEPHBIX THIPOKCH]IOB
OO0muye XMMHYECKHE CBOMCTBA KHUCIOT: XJOPOBOJIOPOJHOM, CEpOBOJOPOJIHOM, CEPHHUCTOMH,
4.8 | cepHoil, a3oTHOH, ¢GochopHO, KpeMHHEBOW, YroiabHOW. OcoOble XMMHUYECKHE CBOMCTBA
KOHLIEHTPUPOBAHHOW CEPHOU U a30THOM KUCIOT. [lonydeHue Kucior
4.9 | OOmue XUMUYECKHE CBOMCTBA cpenHuX coneid. [Tomyuenue coneit
410 [Tonyuenue, coOupanue, pacrio3HaBaHHE BOJOPOA, KUCIOPO/a, aMMHAaKa, YIIIEeKUCIIOTo ra3a B
naboparopuu
411 [Tony4yeHnne amMmmmuaka, CEpHOW M a30THOM KHCJIOT B TNpOMBINUIEHHOCTH. OOmme crnocoObl
MOJIyYEHUS] METAIIJIOB
4.12 T'enernueckasi CBsi3b MEXIY KIacCaMH HEOPTaHUYECKUX COCAMHEHUN
5 XUMUYECKUE pPeaKInU
Knaccudukanus XMMHUYECKHUX pPEaKIHMi MO pPa3IMYHbIM MpPU3HAKAM: 0 YHUCIY U COCTaBYy
5.1  ydJacTByIOImMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3(P(EKTy, MO H3MCHCHHIO CTEIEHEH
OKHUCJICHUS XUMHUUECKHUX 2JIEMEHTOB
59 TemnoBoit 3(pdeKkT XUMUYECKOW peakluHd, TEePMOXUMHUYECKHE YypaBHEHHS. OK30- U
SHAOTEPMUYECKUE peaKIMU. TepMOXUMUYECKNE YPAaBHEHUS
OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiui. OKHCIUTENN W BoccTaHOBUTENU. [Iporecchbl
5.3  OKHCIEHHS M BOCCTAaHOBJCHHUS. OJEKTPOHHBI OaJlaHC OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOU
peaxiuu
54 Teopust  PNIEKTPONUTUYECKOW  Jucconuanuu. KaTHOHBI, aHUOHBL.  DJEKTPOIUTHl U
' HedIeKTpouThl. CUIIbHBIE U clla0ble 371eKTPoJauThl. CTeneHb AUCCOIHalu
55 Peakuuu noHHOro oOMeHa. YcioBHsS MPOTEKaHHsS peaklUuid HOHHOTO OOMEHa, IOJHBIE U
' COKpaIIEHHbIC HOHHBIE YPaBHEHHsI peaKuid
6 XuMHUS U OKpY>Karolas cpena
BemectBa M MaTtepuanbsl B IIOBCEIHEBHOM JKM3HM 4YelOBEKa. be3omacHoe HCIOIb30BaHUE
6.1  BemiecTB M XMMHUYECKUX peaknuil B Jabopartopuu U ObITY. [lepBast MOMOIIb MPU XUMHYECKUX
0’KOTax M OTPaBIECHUSX
XUMHYECKOE 3arps3HEHHE OKpYKarollell cpelbl (KUCIOTHBIE MO, 3arps3HEHHE IOYBBI,
6o  BO3LyXa M BOJIOEMOB), CIOCOObI ero mpeaoTBpauieHus [IpenenbHas —gomycTumast
koHueHTpanus seuecT (ITK). Pons xumun B pernieHnn 3KoI0ru4eckux npoosiem. Y cuiieHue
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO €05
[Tpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpEMHHUS U UX COSAUHEHHH B OBITY, METUIIMHE,
6.3  TPOMBIIIICHHOCTH 1 CENLCKOM xo3siictBe. [IpuMeHeHre MeTaioB U CIUIaBOB (CTallb, YYT'YH,
' JIOPATIOMUHUN, OpOH3a) B OBITY M NMPOMBINUIEHHOCTH UX coefauHeHuil. [lonsTue o koppo3uu
METaJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [TpuponHble HCTOYHHMKH YIJIEBOJAOPOJOB (Yrojib, MPUPOIHBIA ra3, HEQTh), MPOIYKTHI HX
nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[TepBoHavanbHbIE MOHATHS 00 OPraHWYECKHX BELIECTBAX KaK O COSIUHEHMSAX yriepoja (MeTaH,
6.5  oTaH, STWIEH, aleTHICH, JTaHOJ, TIMIEPWH, YKCycHas kuciorta). [loHsTtne o Ouonormuecku
BA)KHBIX BEIIECTBAX: KHUpaX, OeNKax, YIIeBoIaX — M UX POIU B )KU3HHU YEIIOBEKa
7 Pacuérsr:
7.1 1o ¢hopmynaMm XMMHYECKHX COEAMHEHHM
7.2  macchl (MacCoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM ypaBHCHHSIM
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