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INOACHUTEJIbBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOTO OO0IIEro o0pa3oBaHus, MPeCTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepallbHON padoUeil MporpaMMbl BOCITUTAHUS
U C yd4éTOM KOHIICTIIMHM TIPEnojiaBaHusi y4eOHOro mpenMera «XHUMHS» B
obOpasoBarenbHbIX opranu3anusax Poccuiickoit deneparun.

[Iporpamma mo xuMuu Ma€T TPENCTABICHHWE O TENAX, OOIICH CTpaTeruu
oOydeHusi, BOCIHUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMU Y4YEOHOTO
npeaMeTa,  YCTaHaBIMBAaeT  0Os3aTeNhbHOE  TIPEIMETHOE coJiep KaHue,
peaycMaTpuBaeT paclpefeieHue ero Mo KilaccaM H CTPYKTypUpPOBaHHUE TIO
pazzenaM M Te€MaM NPOrpaMMbl MO XUMHUH, OINpPEAeNsieT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XHUMHH C yYETOM  MEXKOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOTO TIporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHMM K
pesynbTaTamMm 0O0y4eHHUs XUMUW HAa YPOBHE 1IeJIeH M3YUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEILHOCTH OOYyYaromerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHUSI.

3HaHWE XWMHH CIYXUT OCHOBOW i1 (OPMHPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrpaioT (GopMUPYEMbIE XHMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPIrUM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aIbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Ui  CaMOpa3BUTUS U
dbopMHpOBaHUs KYJBTYpPbl JMYHOCTH, €€ 001IeH U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBINUICHUS W TBOPYECKHX CIOCOOHOCTEH
0o0ydJarlomuxcsi, HAaBBIKOB HX CaMOCTOSITENIbHOM  y4eOHOW  JesTeNIbHOCTH,
OKCIEPUMEHTAJIbHBIX W HCCIEAOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKMU3HU, TaK U B PO ECCUOHATBHON ACSITENbHOCTH;

3HaKOMHUT CO CHeuu(puKoil HAYyYHOTO MBIIUICHHS, 3aKJIaIblBa€T OCHOBBI
LIEJIOCTHOTO B3IUIs1a HA €AMHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TarnoM B GOPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYaIOLINXCS;



cHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPHPOJIC, K YCIIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTHIECKOE
o0Opa3oBaHue 00yUJarOIHUXCA.

JlanHble HampaBieHUs B OOyYEHHWH XMMHUU OOECIIEUMBAIOTCS CHEIU(PUKOIM
collepkaHus  y4eOHOro  mpeAaMeTa, KOTOpbIM  SIBISIETCS  MEJaroruyecku
alalITUPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSATUN
OpPraHUYECKOM XUMUH.

CtpykTypa coiep)kaHus MpOrpamMMbl MO XUMHUU COpMHUpPOBaHA HAa OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuto. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MMOHSATHUHN 0 XUMHYECKOM DJIEMEHTE M BEIISCTBE M CUCTEMBI IIOHITHN O XUMHYCCKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO MPHUHITUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IMPEIACTABICHUN
Pa3HOIO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
— [lepuognueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;
— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TIPEACTaBICHHM 00 DJIEKTPOIUTUYECKONW JMCCOLMAIIMU BEIIECTB B
pacTBoOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JIpyTOMY, BBITIOJIHASI PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOWCTB,
CTPOEHHUS ¥ BO3MOKHOCTEW MPAKTUUECKOTO MPUMEHEHUS U MOJIYYEHUS N3Y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHMYECKOM COCTABIIAIOLICH HAyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CUCTEMHOM IIPUPO/IbI, HIEHHOCTHOTO OTHOUIEHHUS K HAYYHOMY 3HAHUIO U METOJaM
IIO3HAHUS B Hayke. V3ydeHne XUMUU NPOUCXOAUT C IPUBJIICUCHUEM 3HAHUU M3
paHee M3Y4YEHHBIX yueOHBIX MpeaMeToB: «Okpyxaromuid mupy», «buomnorus. 5-7
KJ1acch» U «Pu3nka. 7 Kimacey.

[lpy wW3y4eHMH XUMHUU MOPOUCXOAUT (OPMHUPOBAHHE 3HAHUNH OCHOB
XUMHUYECKOW HAyKW KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOIl
NesITeIbHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJITYpBI. 3a1a4ua
y4eOHOT0 MpeiMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMHUYECKUX 3HAHUN —
BOXHEHINX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUICCKUX MOJIOKCHUM, TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, sI3bIka HayKd, B MPUOOILIEHUH K
HAyYHBIM METOJaM IMO3HAHUS MPU U3YUYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B



(OpMHUPOBAHHUY M PA3BUTHUH MO3HABATEIILHBIX YMEHUHN U MX PUMECHEHUH B y4eOHO-
MI03HABATEIILHON M y4eOHO-UCCIICI0BATEIILCKOM JIeITeILHOCTH, OCBOCHUU TTPABHII
0e30macHOro OOpaIIeHUs ¢ BEIIECTBAMH B TIOBCETHEBHOM JKU3HH.

[Tpu u3yueHun XMMHUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3HAYCHUE MPUOOPETH TaKUE IIEITH, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIBHOMY MPUHATHIO PEUICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YEeHUSI HA  CHUCTEMaTHYEeCKOEe MpUOOIEeHHE
o0yyJarommxcsi K CaMOCTOSATENIbHON I103HABATENbHOU JIESITEIbHOCTH, HAayYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCIOBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHIO 00YyYarOIMMUCS
OTIbITa PA3HOOOPA3HOW MESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), UMEIOMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (opmupoBanue oOmel (QYHKIIMOHATIBHOW © €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATh U OICHUBATH SIBIICHUS
OKPY’KaIOIIEeT0 MHPA, WCIOJIB3ys 3HAHWUS WM OIBIT, MOJTYUYEHHBIC TPU HU3YUYECHUU
XUMUH, MPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYIOBOU
JIeSITEIBHOCTH,

— ¢opmupoBaHue y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOIICHHH,
NOHUMAaHUSl LEHHOCTH XUMUYECKUX 3HAHUU i BBIPAOOTKH HSKOJOTHYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYNOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkKAIOILIEH TPUPOAHONU CPEbL;

— pa3BHTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHHUS OOIIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(MHIIS M HANPABIICHHOCTH JAJIbHEHIIICTO
oOydeHwus.

Oo11ee 9ncio 4acoB, OTBEIEHHBIX I U3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBisieT 136 gacoB: B 8§ kiacce — 68 dacoB (2 daca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).

COJEPKAHUE OBYYEHUA

8 KVIACC

HepBOHa‘IaJ'IbeIe XUMHYIECCKHUEC TIOHATHSA



[Tpenmer xumun. Ponb XUMUK B )KU3HM 4Ye€IOBEeKa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BewecTB. [loHsATHE O MeTOAax MO3HAHMS B XMUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObI pa3esieHust CMECEH.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIB XUMHYECKUX
aeMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckasi popmyina. BareHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENBbHAsE aToOMHas Macca. OTHOCHUTEINbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMUYECKOT0 3JIEMEHTA B COCUHECHUM.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUU.

dusnueckue U XUMUYECKUE SBICHUS. XUMUYECKas peakuus 1 e€ MpU3HaKu.
3aKOH COXpaHEHHMsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukarus
XUMHYECKHUX PEaKIMii (COeTUHEHUS, pa3I0KEHUs, 3aMEIIeHUs, OOMEHA).

XumuuecKkuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBujaMu paboThl B JIAOOpATOPUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAaHUEM, U3yUECHUE U OMHCAHUE
bu3MYeCKuX CBOWCTB 0O0pas3llOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJCHUE
bu3nueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIMs BOJABI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
OTIMCaHUE TPH3HAKOB TMPOTEKAHHWS XMMHYECKUX peakIuil (pa3liokeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHCJOTHI C XJOPUAOM Oapwuisi, pas3iioKeHHE THAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3YUYCHHUE CIIOCOOOB Pa3JCCHHS CMECEH: ¢ MOMOINBI0 MarHuTa, (UIbTPOBAaHHUE,
BhITIAPUBAHUE, AUCTHILIAIMS, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH TTOBAPEHHOU
coiid, HaOJIOJEHWE U  ONHWCAHWE  PEe3yJIbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWsI MAacCChl, CO3/JaHHE MOJIENEH MOJIEKYII
(IIapoCTEePKHEBBIX ).

BakHelue npeacTaBUuTe M HEOPraHNYECKHX BELECTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT U MpoOCTOe
BenecTBo. HaxoxxnaeHwe kuciaopojna B Hpupone, (PU3MUECKHE U XUMHYECKHE
cBoicTBa (peakuuu ropenus). Oxcupapl. I[lpumenenune kucinopoga. CrocoObl
NOJIy4eHHUs] Kuciopoja B JjabopaTopuu U MpoMmblluieHHOCTH. Kpyrosopor
KHciopoaa B mpupoze. O30H — aioTporiHas MoAupUKaIUs KAUCIOpoaa.

TemnoBoit »hdekT XUMHUECKOW peaklud, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- M HHAOTEPMHUYECKHE peakluuu. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTO 3(ppekTa, pazpyileHrue 030HOBOTO CIOS.



Boaopon — snemenT u npoctoe BenectBo. HaxoxxaeHnre Bogopoaa B pupoe,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CTOCOORI ToTydeHusl. KucmoTsl
1 COJIH.

Mosnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacellieHHble M HEHACHIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B Ipuposie U B KU3HU 4desioBeka. KpyroBopot BoablI B IIPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Knaccudukanus
OKCHUJIOB:  cojieoOpa3ytome  (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U
HeconeoOpa3yromme. HomeHnknatypa okcuaoB. Du3MYECKHE U XUMHUYECKHE
cBoMCTBA OKCUAOB. [lonydueHrne oKkCuIoB.

OcnoBanusa. Kiaccupukanus ocHOBaHMI: IIENTOYM W HEPACTBOPUMbIE
ocHoBaHusd. Homenknarypa ocHoBanuil. Pu3nMyecKkue M XHUMHUYECKHE CBOMCTBA
ocHoBaHuM. [losryyenue ocHOBaHMM.

Kucnotel. Knaccudpukanusa kuciaor. Homenknatypa kucior. Ousnyeckue u
XUMHYECKME CBOMCTBA KMCHOT. Pan axrmBHoctm mertamwioB H. H. bekerosa.
[lonydeHnue KHUCIIOoT.

Conu. HomeHnkiatypa coseil. @U3nyecKre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tosyuenue conen.

['eHeTnyeckas CBsI3b MEXKy KJ1acCaMU HEOPraHUYECKUX COCTMHEHMUI.
Xumuyeckuii IKCnepumenm:

KaueCTBEHHOE OIPEJEIICHUE COACPKAHUs KUCIOpOa B BO3AyXE, MOTYUYEHUE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0IeHHe
B3aMMOJICUCTBUSL BEHIECTB C KHUCJIOPOJAOM U YCIOBUS BO3HUKHOBEHUS U
IpeKpaIieHus ropeHus (1mosxkapa), 03HaKoMJIEHHE ¢ 00pa3IaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IMOJy4YeHUE, COOMpaHUE, pACMO3HABAaHHUE W W3YUYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcugoM meau (II) (BozmoxxHO
WCITIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOAEHIE 00Pa3II0B BEIIECTB KOJIMUYESCTBOM
1 Momb, uccIenoBaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3THMYHON
pPacTBOPUMOCTBHIO, MPUTOTOBIIEHWE PACTBOPOB C OMPENEIEHHON MacCOBOW J0JIeH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeETaulaMH (HATPUEM U
KaJibliieM) (BO3MOXXHO HCIOJIb30BAaHUE BHJAEOMATEPUAIOB), HCCIEIOBAHUE
00pa31oB HEOPraHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpacK{ MHANKATOPOB B paCTBOpaX KHUCIIOT H IEIOYCH, H3YyUCHUE B3aUMOCHCTBUS
okcuna meau (II) ¢ pacTBopoM CepHOM KUCIIOTHI, KUCJIOT ¢ METallJIaMHU, pEeaKIui
HEHUTpalM3aIuy, TMOJyYeHHEe HEpPacTBOPHMBIX OCHOBAHWM, BBITECHEHHUE OJIHOTO
MeTajuia IPyTuM M3 PacTBOPA COJIH, PEIICHUE YKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe
«BaxuHenme KI1accel HEOPraHUYECKUX COCTUHEHUI.



IHepuoauueckui 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
ya1emMenToB JI. U. MenpgeseeBa. CtpoeHne aroMoB. XHMMHYECKasl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTEJIbHbIC PEaAKIIUH

[lepBble MmOMBITKM KiIaccU(PUKAIMK XUMUYECKUX d3JeMeHTOB. [loHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMENIbHBIE METAJLIbI,
raJIOTeHbl, THEPTHBIE Ia3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEpPHbIE OKCHIBI
Y TUAPOKCHUJIBL.

[Tepunonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. Menpneneesa. Kopotkonepuoanas u JiuHHonepuoaHas ¢popmsl [lepruoandeckoit
cucrtembl xumudeckux saemeHtoB . M. Mengeneesa. Ilepuonbl W rpyImsbl.
@uU3NYECKUN CMBICII MTOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI AIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
DJIEKTPOHHBIX  000JI0YEK aToMOB IepBbIX 20 XMMHYECKHX 3JIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepuUCTHKA XUMHYECKOIO
AJIEMEHTA I10 ero nojoxeHutro B llepnonnueckon cucreme JI. . Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA pajuyca aToOMOB XHMHWYCCKHX 3JICMCHTOB,
METAJIMYECKUX U HEMETAJUTMUECKUX CBOMCTB I10 rpymniaMm U rnepuogam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauueckoil CUCTEMbI XUMUYECKHX
QJIEMEHTOB Ul pa3BuTusd Hayku u npaktuku. . WM. MenneneeB — yd€Hbli u
IrpakKIaHUH.

Xumuueckass cBsizb. KoBasieHTHas (TmoJjisipHass M HEMOJSIpHasl) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKHUX 1eMeHTOB. MlOHHas CBSI3b.

CreneHb OKHCJICHUS. OKMCIIUTEIbHO-BOCCTAHOBUTEILHBIC pEaKnuu.
HpOHCCCBI OKHCJICHMS M BOCCTAaHOBJICHUS. OKMCIIMTEIN U BOCCTAHOBUTEIIU.

Xumuyeckuii IKCnepumenm:

u3ydeHrue oOpa3lOoB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBHE
TUAPOKCUIA LIMHKA C pPAcTBOpPaMU KHCJIOT M WIENOYEH, INPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLINUX — NPUMEPBI  OKHUCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliuy pa3oKeHHsI, COEUHEHU).

Mesicnpeomemmnule ceazu

Peanmu3anus MeXnpeagMETHBIX CBA3€H NpU U3YYEHUM XUMHHA B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
IOHSATUM, TAK U MOHATHUM, SIBISIOIIUXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAy4HbIH (akT, rurnoTesa, Teopus,
3aKOH, aHaliM3, CHUHTE3, KiIacCuPUKalus, TEepUOAUYHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIEIb, SBJICHHE.



dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYCCKUN 3apsll, BEIIECTBO, TEIO, O0BEM,
arperaTHOE€ COCTOSIHME BEIEeCTBa, Ta3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, OJIE3HBIE
MICKOTIaeMbI€, TOTUINBO, BOJIHBIE PECYPCHI.

9 KIIACC
BeuiecTBo M XUMHYECKas peaKkuus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHAX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOJIOB, KAIHS, KAJIBIUA U UX COCTUHCHUIN
B COOTBETCTBUU C TIOJIOXKEHHEM »JJEMEHTOB B llepuoauueckoii cucrteMe H
CTPOCHHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBl XWMHYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEAMHEHNN, TEHETUYECKas CBS3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii Mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacCTBYIOLIMX B pEaKIMU BEUIECTB, MO TEIIoBOMYy 3ddexTy, mo
U3MEHEHUIO CTENEHEH OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB, M0 00paTUMOCTH, MO
YYAaCTHIO KaTaju3aTropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[lonarue o ckopoct XuMuueckor peakiuu. [loHsTue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [[oHSITHE 0 TOMOTE€HHBIX M Te€TEPOTE€HHBIX
peakuusx. [lonsarne o karammse. [loHsTHe 0 XUMHUYECKOM paBHOBecUU. DAKTOPHI,
BIIUSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IIOJO0KEHUE XUMHUYECKOIO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMH,  JJICKTPOHHBIM  OanaHc
OKHCITUTEIPHO-BOCCTAHOBUTEIILHOM  PEaKIUH. CocraBneHue  ypaBHEHUH
OKHCITUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM €  HCIOJB30BAaHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus IAEKTPOTUTUICCKON TUCCOUAIIMU. DIICKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JHUCCOLMAIIMU BEIIECTB C Pa3IUYHBIMU BHUIAMU
XuMHuueckoi cBsa3u. Crenenp aucconyanuv. CUIbHbBIC U CIA0bIe SJIEKTPOJIUTHI.

Peakiiun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE M COKpAalIEHHbIE MOHHBbIE YypaBHEHUs peakuuil. CBoiicTBa KHUCIOT,



OCHOBaHUH U COJIEH B CBETE NPEJICTABICHUN 00 AJIEKTPOJUTHUECKON TUCCOIMALINH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHATHE O THApONIM3E CONEn.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJ0pHuIa HATPUS ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakluu OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, MCCIEJOBAHHE  DJIEKTPOIPOBOJHOCTHU
PacTBOPOB BEILIECTB, ITPOLIECCa IUCCOLUAIIIMH KUCIIOT, IIeJIoueH U colieil (BO3MOKHO
UCIOJIb30BAHUE BHUJIEO MAaTEpUAOB), MPOBEJCHHUE OIBITOB, HUTIOCTPUPYIOIINX
NpPU3HAKM TMPOTEKAHMsS] peakuid HMOHHOro obOMeHa (oOpa3oBaHHME OCaIKa,
BBIJICTICHUE Ta3a, OOpa3oBaHHE BOJbI), OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIIFHO-BOCCTAHOBUTENBHBIX PEAKINi (TOpeHHe, peakind pPas3JIoKEeHUS,
COCIMHEHUS), pacro3HaBaHUE HEOPTaHWYECKUX  BEIIECTB C  MOMOIIBIO
KayeCTBEHHBIX pEaKLUii HAa MOHBI, PELLIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl M X COeAMHEHHUS

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3MUECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOKCTBA HA PUMEPE XJI0pa (B3aUMOIECHCTBHE
C MeTaJulaMH, HEMeTaUlaMH, IieraodaMu). XjaopoBoaopon. CoisHas KUCIOTa,
XMMHWYECKME CBOWCTBA, IIOJy4ye€HHE, IpuMeHeHue. Jlencrteue Xxyopa W
XJIOPOBOAOPOJa HA OPraHU3M 4YeloBeKa. BaxkHelre XJI0puIbl U UX HAXOKICHHE B
IIPUPOJIE.

O6mas xapakrtepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBOMCTBa cepbl. CepoBOAOPO, CTpOoeHHUE, (PU3UUYECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnota, pU3nYecKue U XUMUYECKUE CBOMCTBA (001Me KaK MPEACTaBUTENS
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKIMU, JieXkallie B OCHOBE
MIPOMBIIIUIEHHOTO CIoco0a TMOJy4YeHus CepHOW KuciaoTel. [IpuMeHeHue cepHOU
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KayeCTBEHHAsl peaklus Ha CyJb(ar-uoH.
Haxoxnenue cepsl M €€ COCOAMHEHUN B NPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolel Cpeapl COCIMHEHUSMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPOJIE,
dbu3nyeckue u XumMrueckue cBoicta. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKue 1 XuMUYECKHUEe CBOMCTBA, MOJydeHue u npuMeHeHue. Conu aMMOHUS,
ux (pu3nyeckue U XUMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMoJiydeHHe, (PU3NYECKUe M XUMUYECKUE
cBOMCTBa (00mME Kak TMPEACTABUTENs Kiacca KHUCIOT W CHEIU(pUUYECKUE).



Hcnonp30BaHnEe HUTPATOB | COJICH aMMOHHUS B KQU€CTBE MUHEPAIIbHBIX YI0OPESHUH.
XVMHUYECKOE 3arpsi3HEHNE OKPYIKAIOLIEH Cpeibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOYBbl M BOAOEMOB). dDocdop, amIoTpOIHBIC
monupukammu pocdopa, guszndyeckue u xumuueckue cporictsa. Oxeun ochopa
(V) u dochopnas kucinora, GU3NIECKUE W XUMUYECKHUE CBOICTBA, MOJIyUYCHUE.
Hcnonp3oBanue (hochaTtoB B KauecTBE MUHEPATBLHBIX YI0OPEHUH.

OOmas xapakTepucthka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIIEHUS. Y TIIepO1, ATUIOTPONHbIE MOIU(UKAIUY,
pacnpocTpaHeHue B npupoje, Gu3nueckue U XUMUUECKUe CBOMCTBA. AacopOius.
KpyroBopor yriepona B mnpupoae. Okcuibl yriepona, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJyYE€HUE U
MpUMEHEHHE. JKOJIOTHYECKUE MPOoOJIeMbl, CBSI3aHHbIe ¢ OKcuaoM yriaepoaa (IV),
TUTIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN A(d@ekT. YroapHas
KUCIOTa U e€ COoNM, UX (PU3NYECKHE W XUMUYECKHE CBOMCTBA, MOJy4YEHUE U
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-woHBL. Mcmonbs3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO031CTBE.

[TepBoHayanbHbIe TOHATHSA 00 OPraHMUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIOTaA).
[IpuposnHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTBl UX mepepaboTku (O€H3MH), UX poJib B OBITY U MPOMBIIUICHHOCTH.
[TonsTHEe 0 OMOTOTUYECKH Ba)KHBIX BEIIECTBAaX: JKUpPaxX, OeJKax, yriaeBogax — U ux
poIM B OKM3HM ueloBeKka. MarepuaabHOe €IMHCTBO OPraHUYeCcKUX |
HEOPTaHWYECKUX COCAMHECHUIA.

Kpemuuii, ero ¢usuueckre H XUMHYECKHE CBOWCTBA, TMOJIYYCHHE H
npuMmenenre. CoeuHeHUs KpeMHHUs B ipupoie. OOIue mpeacTaBieHuss 00 OKCHIe
kpemuus (IV) u kpemHueBoit kuciaore. CHIMKATBI, HX UCIOJIb30BaHUE B OBITY, B
IIPOMBINIJICHHOCTH. Ba)KHEHIIHEe CTpOUTENbHBIC MaTepHajbl: KepaMHKa, CTEKJIO,
IIEMEHT, OeToH, >Kkene300eToH. [IpoOmeMbl 0e30macHOTO  WCMOJIB30BAHUS
CTPOUTEIIBHBIX MAaTEPHUAJIOB B IIOBCEAHCBHOM KHU3HHU.

XumuuecKkuii IKcnepumenm:

U3y4eHUE 00pa3I[0OB HEOPTAHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
WX TIPOTEKAHWsI, OIBIThI, OTpaKaIHe (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajJjloreHOB ¥ WX COEJIMHEHHM (BO3MOXXHO HCIOJIb30BAHHE BUIECOMATEPUAIIOB),
03HAKOMJIEHHE C 00pa3IaMH XJIOPUIOB (raJOTeHHI0B), 03HAKOMJICHHUE ¢ 00pa3iiaMu
ceppl M €€ COEOUHEHUAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUA caxapa Moj IeUCTBUEM KOHLIEHTPUPOBAHHOM
CEPHOM KHUCIJIOThI, U3yYEHUE XUMUYECKUX CBOMCTB pa30aBI€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYE€CTBEHHON PEaKIMU Ha CyJib(paT-uOH U HAONIOeHUE MTPU3HAKa €€
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOWMCTBaAMHU a30Ta, dochopa u ux
COEIMHEHHM (BO3MOXKHO HCIIOJIH30BAHUE BUIEOMATEPHAIIOB), 00Opa3iaMy a30THBIX



u hocopHBIX ynoOpeHuM, MmoayuyeHue, coOupaHue, pacro3HaBaHHE M H3y4YeHUE
CBOWCTB aMMHaKa, MPOBEJACHUE KAYECTBCHHBIX pPEAKIMid HAa WOH aMMOHUS U
dochar-noH W WIyUYCHHE TPHU3HAKOB WX MPOTEKAHUS, B3aUMOJCUCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI C MeEAb0 (BO3MOXKHO WCIIOIh30BAHUE
BHUJICOMATEPHUAIIOB), HM3YYEHUE MOJICJICd KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpaduta, (QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCOpPOIMU PACTBOPEHHBIX
BCII[ECTB AKTHBUPOBAHHBIM YIIIEM W YCTPONCTBOM TPOTHUBOTA3a, TMOJIyYCHHUE,
coOupaHue, pacrio3HaBaHUE W M3yYCHHE CBOWCTB YTIEKUCIIOTO rasa, MpPOBEICHUE
KaueCTBCHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
MPOTEKaHUs, O3HAKOMJICHWE C TPOAYKIIMEH CHUIMKATHOH MPOMBIIIICHHOCTH,
peleHre JKCIEePUMEHTAIBHBIX 3a/lad Mo TeMe «BakHelne HeMeTaulbl U uX
COCTTUHEHHUSI .

MeTa/iibl 1 UX COEAMHEHHUS

OO1ast XapakTepUCTUKA XMMHUECKHUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUU
ux nonoxenus B llepmommueckon cucreMe Xxumudeckux ssemeHToB /J[. U.
MeHnpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTayuioB. MeTtamdeckas CBsA3b U
METaJUINYecKass  KPUCTAUIMYECKass  pelETKa.  JJNEKTPOXUMUYECKHH  pAl
HanpsDKeHUN MeTayioB. OU3NYecKue U XUMUYeCcKHe cBOWCTBa MeTayioB. O61ue
crnocoObl moxydyeHus: MeTawioB. [loHsATHE O KOpPpO3UM METaJUIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3un. CriiaBhl (CTalb, YyTYH, TIOPATIOMUHIN, OpOH32)
U UX PUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamabl: nonoxeHue B Ilepuognueckoil cucTeMe XMMHYECKUX
anemeHntoB . M. MenpaeneeBa, CTpO€HHUE MX AaTOMOB, HAXOXKJICHUE B IPUPOJIE.
dusznyecKkue U XMMUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIIbI U
TUJIPOKCUIBI HATpusi W Kanud. I[IpuMeHeHHe WIEeTOYHBIX METANIOB M UX
COCJIMHEHUMN.

[llenoyHno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TIOJOXKEHUE B
Ilepnonnueckoin cucreme xuMuueckux daneMeHToB /. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJiIeHUE B nipupoae. uzndyeckue 1 XMMUYECKUE CBOMCTBA MarHus U
KaJblusl. BaxkHeiiine coefuHeHns! Kanblus (OKCU, TUIPOKCU/I, colin). ZKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHCHHUSI.

AnmroMuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, Haxo)KaeHUE B mpupone. Pusmyeckue u
XMMHUYECKHE CBOICTBA altOMUHUA. AM(POTEpHBIE CBOICTBA OKCUJA U TMIPOKCUIA
QIIFOMUHUS.

Kenezo: nonoxenue B [lepuoauueckoi cucteMe XuMHUYECKUX dJIEMEHTOB [l.
. MengeneeBa, CTpoEHHME aroma, HaxOXIeHUE B mnpuponec. Duznyeckue u
XUMHUYECKHE CBOMCTBA xkese3a. OKCUIbI, TUAPOKCH Bl U conu xxenesa (I1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

XumuuecKkuii IKcnepumenm:



O3HAKOMJIEHME C oOpa3llaMud METaNIOB W CIUIaBOB, UX (U3HUUYECKUMU
CBOWMCTBAMH, HU3YUYEHHE  PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  HCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMi HA MOHBI: MarHus, KaJbIUsl, aTFOMUHUS, ITMHKA, skerne3a (1)
u xenesa (II), menu (I), HaOmromeHWE W OMHMCaHWE TPOIECCOB OKpaIMBaHUS
MJJaMEHH HWOHAaMU HaTpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeI0BaHNE aM()OTEPHBIX CBOMCTB IUAPOKCHIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/lad mo TeMe «BakHeiime
METaJUIbl U KX COCTUHEHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemectBa 1 Marepuanbl B NOBCEAHEBHOM >XU3HM 4YeENOBeKa. be3oracHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momonrs npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKpYXaroleh cpenbl (mpeaenbHas JOIyCTUMast
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

XumuuecKkuil IKCnepumenm:

u3ydeHre 0o0paslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepuabl).

Mesricnpeomemnuwle céasu

Peanuzanus MCXKIIPECAMCTHBIX CBSI3EHU IIpH HU3yUYCHHU XHUMHHU B 9 knacce
OCYIICCTBIACTCA 4YCPC3 HCIIOJIb30BAHUC KakK 06HII/IX CCTCCTBCHHO-HAYYHBIX
HOHHTHﬁ, TaK 1 HOHHTI/II>’I, ABJIAIOIUXCS CUCTCMHBIMUA JIA OTACIIBHBIX ITPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TOHSTHUS: HAy4YHBIH (pakT, rUmoTe3a, 3aKOH,
TEOpWsi, aHallM3, CHUHTE3, KiacCUUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBIICHHE, IMAPHUKOBBIN
2 (deKT, TEXHOIOT S, MaTEPHUAIIHI.

du3nka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIBI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUYECKUI 3apsi, MIPOBOAHUKH,
MOJYTPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
pemérka, CIUIaBbl, (PU3UUECKUE BEJIWYWHBI, €AMHUIIBI U3MEPEHHS, KOCMUUYECKOE
MIPOCTPAHCTBO, IIJIAHETHI, 3BE€3/1bI, COJIHIIE.

buonorus: dorocuntes, npixanwe, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbBIE
yAOOpEHUs, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHbIE BEIIECTBA.



['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, MOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYyYEHHMs] XMMHH B €IMHCTBE Y4YEOHOH U
BOCIHUTATEIbHON JEATEILHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TNPUHSATHIMU B
oOmiecTBe MpaBUjIaMM M HOpPMamMH TOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUs1, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOIINXCS.

JINYHOCTHBIC PE3YIbTAThI OTpaxxaroT I'OTOBHOCTb 06yqa}01111/1xc;1
PYKOBOJACTBOBATLHCA CUCTEMOM TIO3UTHUBHBIX I€HHOCTHBIX OpI/ICHTaHI/Iﬁ 141
PpaCcIMPCHUC OIIbITa ACATCIbHOCTH Ha e OCHOBEC, B TOM YHCJIE B 4aCTH:

1) naTpUOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUYECKOMY
U HAYYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYEHUS XUMHUYECKOM HAyKUu B JKHU3HU
COBPEMEHHOT0 OO0IIecTBa, CIOCOOHOCTH BJaJE€Th JOCTOBEPHOW HMHQOpMAIHE O
NEPENOBBIX JTOCTHXKEHUSIX W OTKPBITUSAX MHPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpamJaaHCKOr0 BOCIMTAHUSA:

NPEACTABICHUS] O COLMAIBHBIX HOPMax MW MPaBUIAX MEXKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIECTBEHHO
M0JIE3HOH, y4eOHOUCCIIEIOBATENLCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HONl COBMECTHOH JAESITENBbHOCTH IPU BBINOJIHEHUU
y4€OHBIX, IO3HABATEIbHBIX 33/]a4, BBINOJIHEHUH XHUMHUYECKHUX SKCIEPHMEHTOB,
CO3/1aHUH Y4EOHBIX IIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIN
B IIPOLIECCE ITOM YUEOHOH JEeSATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TOCTYNKU CBOMX TOBApHILEH C MO3UIMK HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIEICTBUN MOCTYTKOB,;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XMMHUYECKOW PEAKILINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTABISIOLINC
OCHOBY ISl TIOHUMAaHUSI CYITHOCTA HAy4YHOW KapTUHBI MHpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MNPUPOJBI, B3aAUMOCBS3SX YEJIOBEKA C
MIPUPOJHOM CPEJIOW, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

IMO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHLIC HA IMOJYYCHHC HOBBLIX 3HAaHUU MO
XUMHH, HCO6XO,ZII/IMBIG JJIA 00BSICHCHUS Ha6J'II-0I[a€MBIX IMpoLeCCoB " HBHCHHﬁ,



MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATENIbCKOW KYJBTYpPhl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YeOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpPOH, JOCTYMHBIMH TEXHUUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHWI0 W TIO3HAHWIO, JFOO03HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOCKTHOM W  HMCCIEI0BATEIHbCKOU
JESATSIIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS OOYYCHHS B
JaJIbHEUIIICM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HaHUE IICHHOCTH JKHW3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3JI0POBBI 00pa3 »W3HHM, OCO3HAHWE IOCIICJICTBHHA H
HEIPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KypECHHS ),
HEOOXOJMMOCTH COOIOJICHUs] MpaBui O€30MacCHOCTH TIpU  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yYCeHUIO TTpodeccuii u Tpyia pa3InyHOTO Poja,
YBAXXEHHUE K TPYy U pE3yJbTaTam TPYIOBOU JIESITEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHWM 1O  XHWMHH, OCO3HAaHHBIA  BBIOOP
WHUBUyJIbHOW TPACKTOPUHU MPOJAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON IeITEIHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(ECCUOHATBHOU Cpeie;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOJCHUS
npaBuiI 0€30MMaCHOTO MOBEICHUS MTPU pabOTE C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YIPOKAIOIIMNX 30POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTy4daeMble MPU M3YYCHUU XUMHH, AJIS
pemeHns 3a1a4, CBA3aHHbBIX C OKPYKalOLEeH IPUPOIHON CPENOU, JIs ITOBBIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYJIbTYypbl, OCO3HaHHS TJO00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTeW MX pEeUIeHHs] MOCPEACTBOM METOJOB XHMHH,
DKOJIOTUYECKOTO MBIIUICHHs], YMEHHsI pPYKOBOJCTBOBAaThCS UM B IO3HABATEIbHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaMeTHBIX pEe3yJbTAaTOB BBIACISAIOT 3HAYUMBIE ISt
dbopMHpOBaHUS MUPOBO33pEHHUS 001IEHAYYHbIE TOHSTHS (3aKOH, TEOPHUsl, TPUHIIUII,
runore3a, ¢akr, CUCTEeMa, NPOLecC, OHKCIEPUMEHT U JpPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBCHHO-HAYYHBIX YUYEOHBIX MpPEIAMETaxXx W TMO3BOJSIOT Ha



OCHOBE 3HAaHUU U3 ATUX NPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU
HAy4YHOW KapTHHE MHUpa, U YHUBEpCaAJbHbIe yueOHbIe AeUCTBUS (TIO3HABATEIbHBIC,
KOMMYHHUKATHUBHbIC, PETYJSITHUBHBIC), KOTOpbIe OOecneunBaloT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIBHOMY IUIAHUPOBAHUIO U OCYLIECTBIICHUIO y4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiicCTBUSA
Bba3oBble Jjornueckue AeicTBUA:

YMCHHA HCIIOJIb30BAThb HpI/IéMBI JIOTMYCCKOI'0 MBINUJICHUA IIPpH OCBOCHHHA
3HAHUU: PAaCKpPLIBATb CMBICII XHUMHUYCCKUX MOHSATHH (BBI,Z[GJIHTL HNX XapaKTCPHBIC
IIPU3HAKH, YCTaHABJIWBATL B3aMMOCBA3bL C APYTIUMU HOHSITI/IHMI/I), HCIIOJIB30BAThH
IIOHATHUA IJIA 00BACHCHUS OTACIIBHBIX (baKTOB u HBHCHI’Iﬁ, BBI6I/IpaTB OCHOBAaHMHA U
KpUTCpUH OJIAd KJIaCCI/I(bHKaHHI/I XUMHWYCCKUX BCIICCTB U XHMMHNYCCKUX peaKuHﬁ,
YCTaHABJINBATh IMNPHUYHUHHO-CICACTBCHHLIC CBA3UM MCKOY 00BEKTAMU HN3Yy4YCHUS,
CTPOUTH JIOTUYCCKUC PACCYIKIACHUA (I/IHI[YKTI/IBHBIC, ACAYKTHUBHEIC, I10 aHaJ'IOFI/II/I),
JACJaThb BbBIBOJbBI M 3aKJIIFOYCHU,

YyMEHUE MPUMEHATh B IIPOLIECCE IIO3HAHMS MOHATUSA (MPEOAMETHBIE U
METaIpPEeMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSAEMbIE B XUMUHU MOJIECJIbHbIE NMPEACTABICHUS —
XUMHYECKU 3HAaK (CHMBOJ JJIEMEHTa), XUMHUYecKas Qopmylia U YypaBHEHHE
XUMHUYECKON PEaKIMK — MPU PelIeHUur yueOHO-TI03HABaTEeNIbHbIX 33]1a4, ¢ y4ETOM
OTUX MOJEIBHBIX IPEACTABICHUN BBIABIATH U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKU U3Yy4aE€MbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKLIUi,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUaEMBIX ITPOLIECCAX U SIBJICHUSX.

Bba3oBble ucciegoBarebcKye 1eHCTBUSA:

YMCHHC HCIIOJIB30BATh ITIOCTABJICHHBIC BOIIPOCHI B Ka4Y€CTBC HMHCTPYMCHTA
IIO3HAaHM, a TAKXKEC B KA4C€CTBC OCHOBBI AJIsA (l)OpMI/IpOBaHI/Iﬂ THUITIOTC3HbI 110 ITPOBCPKCE
IMPaBUJIBHOCTH BbICKA3bIBACMbIX Cy)KI[GHHﬁ;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHUIO, OPTaHU3AlMU M TPOBEICHUIO
YUEHUUYECKUX SKCIIEPUMEHTOB, YyMEHME HaOIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 0000IIEHUS U
BBIBOJIbI IO pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIECIOBAHMS, COCTABISATh OTUET
0 MPO/JIeIaHHOM paboTe.

Pa6ora ¢ undpopmaunmeii:

yMEHHE BBIOMpaTh, aHATM3UPOBATH M HWHTEPIPETHPOBATH HH(MOPMAIIHIO
Pa3IMYHBIX BUIOB M (POPM MPECTABICHHUS, TIOTYyUYaeMYI0 U3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMyJIApHAs JUTepaTypa XHMHYECKOTO COJACPIKAHMs, CIPaBOYHBIC
nocobusi, pecypchl VHTepHETa), KPUTHUYECKHA OICHHWBATh MPOTHBOPEUYHBYIO U
HEJIOCTOBEPHYIO0 UH(POPMAITHIO;



YMEHHE NMPUMEHATh Pa3INYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMU W COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOIUMBIX MJi BBIIOJHEHUS
y4eOHBIX U MO3HABATEJIbHBIX 33/1a4 OMpPeNeIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
o0jacT UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHHUE KYJIbTYPON aKTUBHOT'O MCIIOJIb30BAHUS Pa3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY IpecTaBieHus HHGOPMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu popmamu rpaduKki 1 KX KOMOMHALIUAMU;

yMEHUE UCIOJIb30BaTh W aHAJM3UpOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3SMCTBA W TPAHCIIOPTA HA COCTOSHUE OKPYNKAIOIIEH MPUPOIHOU
Cpensl.

KoMMmyHuKaTHBHBIE YHHBePCAJbHbIE YYeOHbIe NeiCTBUSA:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ hajiora v (Mjau) TUCKYyCCUH) MO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMYIHPOBATH CBOM TMPEIJIOKECHHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

YMEHHSI  MOPEACTABIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIHHOMU
JEATEIbHOCTH B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JIeJaTh MPE3eHTALHUIO
pPE3yIbTATOB BBHITIOJHEHUS XMMHYECKOTO AKCIIEPUMEHTa (J1aOOpaTOPHOTO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHMS y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJILHOM W MCCIENOBATEIBLCKOW  JIESITEIIBHOCTH  MPU  PEUICHUU
BO3HHUKAIOIIMX MMPOOJieM Ha OCHOBE Yyuéra OOIIMX HHTEPECOB M COIVIACOBAHUS
no3unui (00CyXaeHusl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAUHAITUS
COBMECTHBIX JICUCTBHM, OINPENCICHUE KPUTECPUEB IO OILEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PerynsiTuBHbBIC YHMBepCcaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHHE CaMOCTOSATEIbHO ONPEACNATh LENHU NEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYeOHbIX U
MO3HABATEJIbHBIX 3aJlad, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJy4YEHHUS! HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHE IOJIyYEHHOTO pe3yJbTaTa 3asBICHHON IIeNId, YMEHHE
UCTIOJTb30BaTh M AaHATM3UPOBATh KOHTEKCTHI, TIpeIjiaraéMble B YCIOBUHU 3aJaHH.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mnpeaMEeTHBIX pPe3ydbTAaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMs, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIUMKCS HAy4dHbIE 3HAHUS, YMEHUS U CHOCOOBI
NEUCTBUN, chHenupuIecKkue I TpeAMETHOW obmactu «XUMHS», BUIBI



ACATCIBHOCTH I10 IMOJIYYCHHUIO HOBOTI'O 3HaHMU:I, €ro HHTCPIIPCTAllUH,
Hpeo6pa303aHmo U IIPUMCHCHHUIO B PA3JIMYHBIX y‘IG6HLIX M HOBBIX CUTyalusX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUM:

pacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IOHSATUNA: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBast J0Js1 XMMUYECKOTO IEMEHTA B COCUHEHUH, MOJISIPHBIN 00BEM,
OKCHJl, KHCJOTa, OCHOBAHME, COJb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XMMHYECKasi peaklus, KiIacCUPUKalUs peakiHil: peakuuu
COCIMHEHMSI, PEAKIMH pa3JIOKEHHs, pEaKIMU 3aMEUICHUsl, peaKuu
oOMeHa, 7K30- U SHJIOTEPMHUUECKUE PEaAKINH, TEIIOBOU 3(hPeKT peakuuu,
PO aTOMa, SJIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTasb, paIuyc aToma,
XUMUYECKasl CBS3b, MOJSPHAS W HEMOJISIpHAs KOBAJEHTHAsl CBA3b, HOHHAsS
CBA3b, MHOH, KAaTUOH, AaHWOH, pacTBOP, MaccoBas JOJS BEIIECTBA
(IpolLieHTHAsl KOHIIEHTpAIusi) B paCTBOPE;

WIUIFOCTPUPOBATE  B3aUMOCBA3bL OCHOBHBIX XHMMHYCCKHX MOHATUU U
IIPUMCHATH 3TU IMOHATHUA ITPH OIMMCAHUH BCHICCTB U UX HpeBpameHHﬁ;

UCIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY JJsl COCTaBieHUS (HOpMyI
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

OTIPECIIATh BAJIEHTHOCTh aTOMOB AJICMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTCTICHb ~ OKHUCIICHHS  DJEMEHTOB B  OWHApHBIX  COCIMHCHUSX,
NIPUHAISKHOCTh BEIIECTB K OINPEAeIEHHOMY KJIacCy COSAMHEHUU TIO
dbopmyiaMm, BHUJ XUMHYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHWYECKUX COCTUHCHHUSX;

packpbiBath cMmblcn [lepuonnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOANYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MojokeHusa B Ilepuonnueckoi cucreme,
3aKOHOB COXPaHEHUS MAacChl BEIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTapo;

OTMHCHIBATh M XapakTepu3oBaTh TaOmMuHYy0 Qopmy Ilepuomnyaeckon
CHUCTEMbl XHMHYECKHX DJJEMEHTOB: pa3iNyaTh IOHATUS «TJIABHAS
noArpynmna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynma)», manbsie u
OonpIIe TEPHOABl, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabnune «llepuoguueckass cucteMa XuMuU4eckux »dyemeHToB J[. U.
MenneneeBay C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sapa, 00IIee Yuciio SJICKTPOHOB U
pacrnpeiesieHne UX 1Mo AJIEKTPOHHBIM CIIOSM);



KJaccu(UIUpoBaTh XUMHUECKUE DIIEMEHTbI, HEOPIraHWYECKHE BEIECTBa,
XUMHYECKHE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B PEAKIUH
BEIIECTB, 10 TEIJIOBOMY 3PPEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, IIOATBEPIKAast OIUCAHUE ITPUMEPAMH MOJIEKYJIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IMPOTrHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT UX Ka4YCCTBCHHOI'O
CoCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHWUYCCKUX HpCBpaHlCHI/Iﬁ B
PA3JINYHBIX YCIIOBHAX;

BBIUUCIISITh OTHOCUTENBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MAaCChI BEILIECTB,
MaCCOBYIO JIOJI0 XHUMHYECKOro ndjieMeHTa 1o (opMyJsie COCAUHEHUS,
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEAKLINH;

IIPUMEHSTH OCHOBHBIC OTICPAIlU MBICIUTEILHOM JCATSIIbHOCTH — aHAJIN3
CHUHTE3, CpaBHEHHE, O0OOOIICHHWE, CHCTEeMaTH3allui0, KiIacCU(UKAIIHIO,
BBISIBJICHHE MPUYUHHO-CIICJACTBCHHBIX CBSI3€H — JUISI M3Y4YCHHUS CBOWCTB
BEIICCTB M XWUMHUYECKUX pEaKIUd, €CTECTBCHHO-HAYYHBIE METOIbI
NO3HaHWS — HAOIOJCHUE, W3MEPEHHe, MOJCIUPOBAHUE, SKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIeIOBAThH MPABMIIAM TIOJIE30BAHUS XUMUYECKOM MTOCY 101 1 Ta00paTOPHBIM
o0opyIoBaHMEM, a TakKe IMpaBuUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEUIECTB
(BomopoJia ¥ KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEAEIEHHOM
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH
XMMHUYECKUE DKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TIOMOIIbIO MHJIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK
U pyrue).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHUIA:

PacCKpbhIBaTh CMBICII OCHOBHBIX XWUMHYECKUX MOHATHU: XUMHWUYECKUU
AJIEMEHT, aTOM, MOJICKyJa, HWOH, KaTHOH, AHHUOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKas peaKIusi, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd, MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IHUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMble W
HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
amM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBaJIeHTHaA, VOHHaA,
MeTAJTNYECKas ), KpUCTAIIMYECKas pEIIETKA, KOPPO3Usl METAJIIOB, CILIABHI,



CKOPOCTh XMMHMYECKOW pEaKIMH, MPEeeIbHO JAOMYCTUMAas KOHIIEHTPAILUs
ITJIK BemiecTBa;

WIUIFOCTPUPOBATE  B3aUMOCBA3bL OCHOBHBIX XHMMHYCCKHX MOHATUU U
IIPUMCHATH 3TU IMOHATHUA ITPH OIMMCAHHUH BCHICCTB U UX HpeBpameHHﬁ;

UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY JJsl COCTaBieHUS (HOpMyI
BEILIECTB U YPABHEHNN XMMHUYECKUX PEAKIIUM;

OIIPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOIO COCTaBa, IPUHAMIEKHOCTH BELIECTB K
ONpeAeIEHHOMY KJIacCy COEIMHEHU 1o (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsil MOHA 110 XUMHUYECKON (QopMmyJie, XapaKTep Cpenbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAVHEHUU, THUIl KPUCTAIIINYCCKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona J[. M. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMChIBaTh U XapaKTEPHU30BATh
Tabnuuynyo (opmy Ilepuoanueckoil cucTeMbl XMMHUUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHATHS «TJaBHas moArpymna (A-rpynmna)» U «moOodHas
nonrpynna (b-rpynma)», Mamsie u Oonbline NEpUONbI, COOTHOCHUTH
0003Ha4YeHHs, KOTOPbIE UMEIOTCS B IEPUOAMYECKOM TabIUIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oOliee YHCIo JJIEKTPOHOB U PACIpEAENICHHE WX 110
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH O0IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COEJIMHEHUW B MpEAeNax MaJbIX MEPUOAOB U
TJIABHBIX MOJATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(DHIIMPOBATh XUMHUYCCKHE DJIEMECHTHI, HEOPTaHWYSCKHUE BEICCTBA,
XUMHUYECKHE peaknuy (10 YUCIAYy M COCTaBy YYacCTBYIOIIUX B pPEAKIUU
BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTENEHEH OKUCICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBA IIPOCTBIX M CIIOXKHBIX BEIIECTB, NOATBEPKIAasi OIMCAHUE
MPUMEPAMU MOJIEKYJISIPHBIX YW HOHHBIX YPAaBHEHHUW COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

COCTaBJATh YPABHEHUS DIJICKTPOJIUTUYECKOM JHCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
oOMeHa, ypaBHEHHUs peaklMil, TMOATBEPKIAIOIINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3U MEXIY BEIECTBAMU PA3JIUYHBIX KJIACCOB;

PaCKpheIBaTb CYHNIHOCTb OKHCIMUTCIBbHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ
MOCPCACTBOM COCTABJICHUA 3JICKTPOHHOT'O OajaHca dTHX pCaKHHﬁ;



MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX MPEBpALCHUd B Pa3IUYHBIX
YCIOBUSX;

BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MACChI BEILIECTB,
MAacCOBYIO JIOJTIO XHUMHYECKOTO »dJjeMeHTa Mo (opmylie COeAUHEHUS,
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IT0 YPABHEHUIO
XAMHUYECKON PEaKIU;

co0JII01aTh MpaBHJIa MOJIb30BAHUS XUMHUECKOM MOCYA0H 1 1ab0paToOpHbIM
o0opynoBaHHMeM, a TakKe INpaBuia oOpamleHHs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIMAMU IO BBIIOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHX OMBITOB M0 MOJIyYEeHUIO U COOMPAaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yrieKucIiioro rasa);

IIPOBOIMTDH PEAKIIMH, TIOTBEPKIAIOIINE KAYSCTBEHHBIA COCTAB Pa3IUYHbBIX
BEIICCTB: PACIO3HABaTh OIBITHBIM MYTEM XJOPUA-, OPOMHI-, HOIHI-,
kapOonat-, (docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI
AMMOHHUS W HMOHBI HM3YYCHHBIX METAJIOB, NMPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHHMYECKUX BEIIECTB;

IIPUMEHSTH OCHOBHBIC OTICPAIIU MBICIUTEILHOM JCATSIIbHOCTH — aHAJIN3
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CHCTEMATH3aIIMIO, BBISIBIICHUE TPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — I M3yUeHUs] CBOWCTB BEIIECTB M XUMHUYCCKUX
peakinii, eCTCCTBCHHO-HAy4YHbIE METOMAbl ITO3HAHUSA — HaOJIOJICHNE,
U3MEepEeHHE, MOICITUPOBAHUE, SKCIIEPUMEHT (PCalIbHbIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaumeHoBaHue pa3ieioB u

KoanuecTBO 4acoB

JJIeKTpOHHbIe  (HH(POBHIE)

n/n TeM MPOrpaMMblI Beero KonTpoannsie IIpakTHyeckue o0pa3oBaTebHbIE PeCypChl
padoThbI padoThbI
Paznea 1. IlepBoHavyanbHble XUMHYECKHE OHATHUSA
Xumuss — BaxkHast o001acThb

11 €CTECTBO3HAHUS noo ) bubnmnoreka HOK

’ MPAKTUYECKON  JIESTEIBbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa

12 BemiectBa W XUMHUYECKHE 15 1 Bubnmoreka 1HOK
’ peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pasneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe i HEOPraHMYECKUX BeleCTB

21 Bo3ayx. Kucnopoxn. Ilonstue 6 bubnuorexa [HOK
) 00 okcHgax https://m.edsoo.ru/7f41837¢

29 Bonopoa. [TousiTue o kucnorax ] 1 bubanoreka HOK
) H COJIIX https://m.edsoo.ru/7f41837¢

73 Bopna. PactBopsl. Ilonsitue 06 5 1 1 Bubnmoreka 1HOK
’ OCHOBAHUIX https://m.edsoo.ru/7f41837¢

24 OcHOBHBIE KJIACChI 1 1 1 bubnmoreka [HOK
) HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30



https://m.edsoo.ru/7f41837c
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Pasznen 3. Ilepnonnueckuii 3axkon u Ilepmonnueckasi cucreMa xummu4ueckux 3jiemMeHToB JI. U. MenneneeBa. CTpoeHne aToMoB.

XumMuueckasi cBA3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE Pe€aknumn

[lepuonuueckuii  3aKOH U
31 [Tepuonnueckas cucreMa bubnuorexa [HOK
' XHUMUYECKUX djaeMmeHToB Jl. U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aroma
XumMmuueckas CBS3b.
3.2 OKuCIUTEIbHO- 8 2 Eubmiorexa HOK
) https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIHH
bubmnoreka 1HOK
Hroro no pasaexy 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmoreka HOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOIT'PAMME
9 KIIACC
KouaunyecTBo 4acoB DJIeKTPOHHbIE
No 1/ HaunmeHoBanue  pasgeroB M TeM (uudposrbie)
B NMPOrpaMmblI Beero Kontponrubie  IIpakTHyeckHe  oGpasoBaTenbHbIe
padoThI padoTbI pecypcebl
Paznein 1. BeniecTBO 1 XUMHYeCKHE PeaKIUU
11 [ToBropenne u  yriayOneHue  3HAHUH 5 1 bubnuorexa [HOK
' OCHOBHBIX Pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKHUX 4 bubnuorexa HOK

peaKkuuit

https://m.edsoo.ru/7f41a636
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3JI€KTpOJII/ITI/I‘-I€CKa$I JUucconranus.

bubnmoreka I[HOK

1.3 XUMHUYECKUE PEaKIuU B pacTBOpax 8 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTaJILI M HX COeTUHEHU ST
71 OO0miass ~ XapakTepuUCTUKa  XHMHYECKHUX 4 bubnmoreka HOK
’ snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | o e | T
’ py ) p https://m.edsoo.ru/7f41a636
COEIUHEHMS
O6a: apakTEPUCTHKA ec
23 oneenton VA-rpynm. Asor, poodop nux 7 Bugmiorea 110K
’ py ’ ’ p https://m.edsoo.ru/7f41a636
COEIUHEHUS
O6ma: apakTEPUCTHKA ec
24 onewemmos  NAapymms  Verepox w8 buGmorexa 110K
) . Py ’ POt https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHCHHUS
Hroro no pazneny 25
Pazgen 3. MeTaauabl 1 HX COeMHEHUSA
N bubnmoreka [HOK
3.1 Obmme cpoficTEa METAIOR 4 https://m.edsoo.ru/7f41a636
. bubnuoreka 1HOK
3.2 Bakueiime MeTauibl U UX COEIUHEHUS 16 hitps:/m.cdsoo.ru/7f412636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpy:kamomas cpeaa
4.1 BemectBa 1 maTepuainbl B )KU3HU YEIOBEKA 3 Bubmiorexa HOK

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

OUYHMCTKHU ITOBApPEHHOM COJIN)»

PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

IMOYPOYHOE IINTAHUPOBAHUE

8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Tema vDoKa Hara undgposbie
n/n yp Beero Kontposbubie  IIpakTH4eCKHe  y3yuenmsi  06pa3oBaTelbHbIE
padoThI padoThI pecypcbl

1 [Ipenmer xumuu. Ponb Xxumuu B 1 Bbubanoreka HOK
’KM3HM YeaoBeka. Tena u BemiecTra https://m.edsoo.ru/ff0d210c

) IlonsTne o0 MeTomax mMO3HAHUS B 1 0 bubnuoreka 1HOK
XAMUU https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboTel B J1a0OpaTOpuu U TNPUEMBI 1 1 bubnmoreka HOK
oOpareHus c 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Uucteie BemecTBa u cmecu. CriocoObl 1 bubnuorexa HOK
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas pau60Ta Ne 2 Eubimiorexa [TOK

5 «Paznenenue cmeceil (Ha mnpumepe 1 1

https://m.edsoo.ru/ff0d28c8
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bubnuoreka 1HOK

6 ATOMEI H MOJIGKY I https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE  DJICMCHTHI. 3Haku bubnuoreka 1HOK
(CIMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoKHBIE BELIECTBA bubmorexa HOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE Eubmiorexa LHOK
yp M https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuueckas Gpopmyia BaJIGH"IFLII{OCTb bubmorexa LOK
' https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OrtHocuTenbHasT  aTOMHas  Macca. bubnmoreka [HOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas JTOJISt XUMHYECKOTO bubnuorexa HOK
3JIEMEHTA B COCAVHEHUH https://m.edsoo.ru/ff0d350¢
13 KonnuecTBo BEIIECTRA. Moutb. bubnmoreka [HOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuorexa HOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpuzHaku u ycClIOBUS NPOTEKaHUS bubnnoreka [TOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsSI MacChl BEILECTB. bubnmoreka HOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beluucnenuss  koiaumdecTBa, Macchl En6morexa 1IOK
17 BEIIIECTBA o YpPaBHEHUAM

XUMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d5708
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Knaccudukanus XUMHYECKHUX

bubnmoreka IHOK

18 peaknuii (COeTMHEHMS, Pa3I0KCHHS, htps-//m.edsoo.ru/f0d3f34
3aMeIleHus, 0OMeHa)
M. B. JloMoHOCOB — Yy4é€HBIH-
19 SHIUKJIONEIUCT 0600 GIZI/IG u Bubmiorexa LOK
o AUCT. N m https://m.edsoo.ru/ff0d40c4
CHCTEMATH3alMs 3HAaHUH
20 KonrponsHast pabora Nel mo Teme bubnnoreka [TOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3znyx — cmecy raszoB. CocraB
21 Bo3ayxa. Kucnopon — nsnemeHT u Bubmiorexa HOK
) https://m.edsoo.ru/ff0d448¢e
npocroe BemecTBo. O30H
duznyeckre U XUMHYECKHE CBOMCTBA
22 Kuciopojna (peakuuu  OKHCIICHHS bubmorexka HOK
PO peakt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
Croco0bl MOJIYyYEHUS KHUCIOPOJa B
23 JadopaTopuu }I]/I I OMBIMHGII;Hf)[CTH Bubmiorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TemnoBoit  3pdexr  XuMHUECKOU
24 peakmum, MMOHSITHE 0 bubnuoreka 1HOK
TEPMOXUMHUYECKOM yYPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
1 SHIOTEPMUUYECKHUX PEAKIIHSIX
TonnuBo (HedTh, yroib M MeTaH).
25 3ar 513H€H1ge (203’ ia CII0COOBI er)o Bubmuorexa LOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALICHUS
IIpakTnueckas padora Ne 3 mo teme
P P bubnmoreka IHOK
26 «ITonydyenne u coOMpaHue KHCIOPOIa,

W3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4ae2
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Bomopon — omeMeHT M IpocToe

bubnmoreka IHOK

27 BeliecTBO. HaxoxxaeHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0

78 Ou3NYECKNEe U XUMUYECKHE CBOMCTBA bubnuorexa HOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KHUCIIOTAX U COMAX bubmorexa HOK

https://m.edsoo.ru/ff0d50d2

30 CrocoObl TMOJIy4eHHsS BOAOpOJa B bubnmoreka HOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0

31| lonyscmme # cotupame soncpom bumorexa  LIOK

M N P AOpod, https://m.edsoo.ru/ff0d4£42

W3YYCHHE €r0 CBOMCTBY

3 Monsipublii  00bEM  ra3oB. 3aKkoH bubnnoreka [MIOK
ABoraapo https://m.edsoo.ru/ff0d542¢
B 618

33 bemcersa rass mo ero mssecrioMy buSmorexa  LIOK

Hl .. Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WIIH 00BEMY
B 68

| Do chon o BiGoras oK
yP . peakdl . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B

35 DOU3NYECKUE U XUMUYECKHUE CBOMCTBA bubnmoreka [HOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 00 bubnuorexa HOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona Kak pacTBOPHUTED.

37 Haceimmennsle ©W = HEHACHIIEHHBIE Bubnmoreka 1HOK

pacTBOpBL. MaccoBast 10Jisi BEIIECTBA
B pacTBOpe

https://m.edsoo.ru/ff0d5b40
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[Tpaktuyeckas pabora Ne 5 mo teme
«ITpuroroBnenue pacTBOpPOB c

bubnuoreka 1HOK

38 ONpEeACIEHHON  MAacCOBOM  JOJIEH https://m.edsoo.ru/ff0dSeba
PAacCTBOPEHHOTO BEILIECTBA»

39 Koutponbnast pabora Ne2 mo Tteme bubnmoreka HOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxcuael: cocTaB, KIacCHU(pUKALUSA, bubnuoreka HOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonydyenne M XMUMHUYECKHUE CBOMCTBA

41 KI/ICJIyOTHbIX OCHOBHBIX u bubmoreka HOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
OcHoBaHus: cocCTaB, Kiaccudukanus, bubmnoreka HOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [lonyuenne U XMMHYECKHE CBOMCTBA bubnmoreka HOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
Kucnotel: cocra, kiaccugukamms, bubnuoreka HOK

44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfec2

45 [lonyuenne U XHUMHYECKHE CBOMCTBA bubnmoreka HOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conn cpelHue): HOMEHKIIaTypa,

46 CHOCO6BI( pn())ln qe)HI/I;{ XI/IMquc};I;Ie Eubmiorexa HOK

o y ? https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padorta Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 33Jlady MO TEeME bubnuorexa [HOK
«OCHOBHBIE KJIacChl HEOPraHMYECKHX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN

48 ['eneTnueckas CBA3b MEXIY KilaccaMu bubnmoreka [HOK

HCOPTraHNYCCKUX COG,I[I/IHGHI/Iﬁ

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



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

O06001EeHre  ©W  cucTeMarvs3anus

bubnmoreka IHOK

4 .
? 3HaHUHU https://m.edsoo.ru/00ad9cb2
KonrponbHas pa6ora Ne3 mo Teme
50 "OCHEBHHG KJIECCBI HEOPraHUYEeCKUX Bubmiorexa HOK
o p https://m.edsoo.ru/00ad9ela
COeIUHEHNI
IlepBole MONBITKH KiaacCUpUKALIMU
51 xnﬁnqecxnx 3JIEMEHTOB H(;ll){HTI/II; 0 Bubmiorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
Ilepunonnuecknit 3aKOH u
PHOA bubnmoreka IHOK
52 [Tepuoanueckas cucTeMa XMMUYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB /1. 1. MenaeneeBa
53 Ilepuoapl, rpynnel, IOATPYIINEI bubnnorexa HOK
p - TPY ’ Py https://m.edsoo.ru/00ada52¢
54 Crpoenue aromoB. CocTaB aTOMHBIX bubnuorexa [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHne DJIEKTPOHHBIX 000JI0YEK
P P N bubnmoreka IHOK
55 aToMOB 2jeMeHTOB llepuonnueckon
https://m.edsoo.ru/00ada6bc
cucteMsl [. . Menaeneena
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTa M0 €ro TMOJOXEHUIO B bubnuorexa HOK
[Tepuonnueckonn cucreme J[. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue Ilepuoguueckoro 3akoHa
57 JUIsL Pa3BUTHSL HAYKU U IPAKTUKU. [I. bubnnoreka [MIOK

N. MenneneeB — y4€HbI, negaror u
rpax JaHuH

https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00ad9e1a
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PesepBHblii  ypok. O06o00meHne u

bubnmoreka IHOK

>3 CHCTeMaTI/\I,SaHHH SHAHUA 4 https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas npoBepouHasi pabota
KontponsHast pabora Ned mo Teme
59 «Ctpoenne  aroma. XHMHYECKas bubnmoreka HOK
cBs13b» / Beepoccuiickast mpoBepoyHast https://m.edsoo.ru/00adb486
paborta
60 DNEeKTpOOTPULIATETBHOCTh  ATOMOB bubnmoreka HOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xumuieckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHast momnsipHass XMMHUYECKas bubnmoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentnas HEMOJISIpHAS bubnuorexa [HOK
XAMUYECKas! CBSI3b https://m.edsoo.ru/00adaab8
bubnmoreka I[HOK
64 Crenen okuCaCHMS https://m.edsoo.ru/00adae28
65 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubnmoreka [HOK
peakuuu https://m.edsoo.ru/00adb076
66 OKucnuTeny 1 BOCCTAHOBUTEIHU bubmorexa HOK
https://m.eds00.ru/00adb076
PezepBHbil  ypok. O0o00meHne u
67 CUCTeMaTu3alus 3HaHUW TI0 TeMe bubnuorexa HOK
«Ctpoenne  aroma. XuUMHYECKas https://m.edsoo.ru/00ad9cb2
CBSI3bY»
63 PesepBubiii  ypok. O0o00meHne u bubnuorexa [HOK

cucTeMaTH3anus 3HaHUU

https://m.edsoo.ru/ff0d61c6
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OBILIEE KOJIMYECTBO

YACOB 11O

peaxkuuii o pa3IMuHbIM MPU3HAKAM

68 5 6
I[TPOI'PAMME
9 KIIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposeie
Tema ypoxka

n/n yp Beero Kontpoabnpie  IIpakTHyecKHe  y3yyenmsi  06pazoBaTebHbIE

padoThI padoThI pecypcsI
[Tepuoanueckuii 3aKOH.

1 Ilepnonnueckas cucremMa bubnnoreka [TOK
XUMUYecKux ojementor JI. W https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B  W3MEHEHUU

2 CBOMCTB I;I/IMI/I‘IGCKI/IX 3JIEMEHTOB 1 Eubmiorexa HOK

.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus u HOMEHKIATypa bubnmoreka HOK

3 1
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunsl XxuMuueckoil CBSI3M W THITBI 1 bubnmoreka [HOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbraas pabora Nel mo Teme

5 «IloBTOpEeHue u yrimyOneHne 3HaHu i 1 1
OCHOBHBIX  pa3lieloB  Kypca &

KJ1acca»
6 Knaccudukanus XMMHYECKHX bubnnoreka [MIOK

https://m.edsoo.ru/00adbcb0
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IlonsATHE O CKOPOCTH XUMHUYECKOH

bubnmoreka IHOK

7 eaxknu. [IoHsATHE O TOMOT€HHBIX U
peaKit https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLUIX
Ilonsrue 0 XUMHUYECKOM
aBHOBecuH. DaKTOPHI, BIHSIONIUE
8 fla CKOPOCTbH ngnquc)Koﬁ eaKI_[II/IL:/II/I Bubmiorexa HOK
p p https://m.edsoo.ru/00adc28c
MMOJIOKEHHE XUMHYECKOTO
paBHOBECHS
9 OKucCIUTENbHO- bubnmoreka [HOK
BOCCTAHOBHUTEJIBHBIE PEAKI[UN https://m.edsoo.ru/00adcade
Teopus DIIEKTPOITUTHUECKOHN
10 ;[Hcfounaunn CI/IJIbeHe A cria0ble Bubmiorexa HOK
’ https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIIni bubnnorexa HOK
M p https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHUCIOT H
12 OCHOBAaHHUH B CBETE IMPEACTABICHUI bubnmoreka HOK
00 AJIEKTPOJIUTHYECKON https://m.edsoo.ru/00add5d8
IHUCCOLIUAINA
XUMHYeCKHe CBOMCTBA COJIEH B
13 CBETE IIPEeaCTaBIEHUH 00 Bubmiorexa HOK
b N https://m.edsoo.ru/00add8b2
AIEKTPOIUTHUECKON JUCCOIHAITIHI
14 ITousTue o ruapoan3e cojien Bubmiorexa LHOK
P https://m.edsoo.ru/00add9d4
15 OO0o0meHne ©  CUCTeMAaTH3aIHs bubnmoreka HOK

3HaHUU

https://m.edsoo.ru/00addd12
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[Ipaktuyeckas pabora Ne 1.

16 «Pemenne IKCIIEPUMEHTAIBHBIX Bubmiorexa HOK
p https://m.edsoo.ru/00addbfa
3aga49dy
KonrponsHast padota Ne2 mo teme

17 «INEKTPOIUTUYECKAS bubnmoreka HOK
JUCCOITUAIINS. XUMHUYECKHUE https://m.edsoo.ru/00addecO
pEeaKIu B PACTBOPAX»

OO01ast XapakTepPUCTHKA TaJIOT€HOB.
18 anfnqecxll)/le CBI;ﬁCTBa Ha IIpUMepe Bubmiorexa HOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposomopoa. ConsHas KHCIIOTa,
19 XI/IMII/)I%CII([I/IE (iOﬁCTBa OJIyYeHHE Bubmiorexa HOK
i y i https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktrueckast padora Ne 2 o Teme
20 «IPIOJI YeHUE 20)1;11{0171 KHUCIIOTBI Bubmiorexa HOK
Y .. o i https://m.edsoo.ru/00ade348
M3ydeHue e€ CBONCTBY»
Brrunciaenus 1o aBHEHUSAM
21 XUMHUYECKHUX PEeaKUi e}(IDJP;H OJIVH U3 bubnnorexa HOK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE

2 OO0mas XxapakTepuCTHKa 3JIEMEHTOB bubnuorexa [HOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnoTponHbIe MOTU(PUKAIIUHA CEPHI.

23 Haxosxnenue cepbl u e€ coequHEeHU ! bubnuorexa [HOK
B mpupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBojgopon, CTpOCHHUE,

POBONOPOA P bubnuorexa HOK

24 buznveckue u XUMHYECKHE

CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcugpl cepbl. CepHasi KHUCIOTA,

25 bubnmoreka IHOK
(1)1/131/1 Heckue " XUMHACCKHe https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHNUE
XUMHYECKUE pEeakluy, JIekKalIue B
OCHOBE MPOMBIIUIEHHOTO CcIocoba

26 [IOJIy4YEHUsI  CEpHOM  KHUCIOTBHI. bubnnoreka [TOK
XHAMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroleun cpensl
COETUHEHUSIMU CEPBI

27 Bpiuncienne  maccoBo  J0JIH bubnuorexa HOK
BBIXOJIa IPOAYKTA pEAKLIUU https://m.edsoo.ru/00adec8a
OOmast XxapakTepuCTHKa 3JIEMEHTOB
VA-rpymmst, Asor, bubnroreka LIOK

28 pactipocTpanere B TPUPOAC, https://m.edsoo.ru/00adeea6
¢busnueckue u XUMHYECKHE
CBOICTBA
AmMmuak, ero ¢usznyeckue U En6morexa 1IOK

29 XUMUYECKHE CBOMCTBA, OJIYYEHUE U hitps:/m.cdsoo.ru/00adf004
IIPUMEHEHNE o ]
[TpakTrueckas padbora Ne 3 mo Teme

bubnmoreka OK

30 «Ilomyuenne amMmuaka, H3y4CHHUE hitps:/m.edsoo.ruw/0 Oa(}fll 20
€ro CBOMCTB» o ’

31 A3oTHas KuCIIOoTa, €€ Ppuznueckue u bubnuoreka 1HOK
XUMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJIEH
aMMOHHS B KauecTBE MHHEpPaIbHBIX

. bubnnoreka OK

32 YAOOpEHUH. XuMHU4YECKOe 1

3arps3HEHUE OKPYKAIOMIEH Cpeibl
COCIMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518
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®octop. Oxcun docdhopa (V) u

bubnmoreka IHOK

33 (pocopnas KHCH.? Td, GU3MICCKHE U https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyUYEHUE
Hcnonb3oBanue  QocdatoB B
34 KauecTBE MUHEPAIBHBIX YAOOPEHUH. bubnmoreka HOK
3arpsi3HEHUE TPUPOAHOU  Cpebl https://m.edsoo.ru/00adfc20
dbocdharamu
VYraepo acIpocTpaHEHHE
35 HFE E g’ ’ (11)15314:501?14;{ ' 1]/31 bubmorexa HOK
PHpOZC, L https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxkcuapl yriepoaa, ux (Qpu3HUecKue
36 gKonorzzrggxleeCKHe ch%i(e:z;?- Bubmiorexa LHOK
p ’ https://m.edsoo.ru/00adfebe
CBA3aHHBIE C OKCHUIOM Yyrjiepoja
(Iv)
37 VYTroapHas KUCIIOTa U €€ coJIn Bubmiorexa HOK
https://m.edso0.ru/00ae006¢
[TpakTuyeckas padota Ne 4 mo Teme
33 "[lonyyeHne  yriaekucioro rasa. bubnmoreka HOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-OH"
IlepBonauan e o 00
39 0 fa];;q:cm:f I)IBe ezT:lI;HﬂKaK 0 Bubmiorexa HOK
P n https://m.edsoo.ru/00ae054e
COCIMHECHUSX YTJIepoaa
40 Kpemunii u ero coeqUHEHH Bubmiorexa LOK
P A https://m.edsoo.ru/00ae080a
41 [pakTuueckas pabora Ne 5. bubanoreka LIOK

Pemenne OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/00ae0bf2
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3aau = 1o TeMe  «Bakuenmme
HEMETAJJIbl X UX COSTUHECHUI»

Kontponbnas pabora Ne3 mo Teme

bubnmoreka IHOK

42 «Baxueninmue HeMeTaJUIbI U HX
https://m.edsoo.ru/00ae0el8
COCITUHECHU S
OO6mas XapaKTEePUCTUKA
XUMHUYECKUX 3JIEMEHTOB —

43 MeTaJUI0B. MeTtannuueckas CBsI3b U bubnuorexa HOK
METAJUIMYECKasi  KpUCTaJUIMYeCcKas https://m.edsoo.ru/00ae103e
pemérka. dusznyeckue CBOMCTBA
METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIOB.

44 DNEKTPOXUMUYECCKHUI SIIT Eubmiorexa HOK

P N p https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIoB
OOmme  crmocoObl  TMOJIyYeHUs
meTaiuioB. Crrasel. BeucieHus mo

45 aBHCHUSIM XMMHYECKHUX PEaAKIUU Bubmiorexa HOK
yp p ’ https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
puMecu

46 ITonsaTue o KOpPO3UU METAIIIOB Bubmiorexa HOK

PP https://m.edsoo.ru/00ae1278
bubnmoreka IHOK

47 eJIOUHBIE METaIbI
! https://m.edsoo.ru/00ae14b2

48 Okcuabl U TUIPOKCUABI HATPUS U bubanoreka HOK
KaJIust https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EMENBHBIE METAIBI  — bubnnoreka [MIOK
KaJIblIMU ¥ Maruui https://m.edsoo.ru/00ael5e8

. bubnmoreka IHOK

50 Baxueiime coequHEHN KaJIbIUI

https://m.edsoo.ru/00ael5e8
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O0001uIeHMe W cUcTeMaTu3alus

51 .
3HAHUI

57 JKécTtkocTh BOOBI M CHOCOOBI €€ Bubnmoreka 1HOK
yCTpaHEHUs https://m.edsoo.ru/00aec1886
I1 0

53 | Moo o w woro ot BuGmorexa 110K

" A A https://m.edsoo.ru/00aclac8
yCTpaHeHUs
. bubnuoreka 1HOK

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

55 AmdoTepHble CBOICTBa OKcHIA U bubnmoreka HOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64

bubnuoreka 1HOK

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

57 Okcuapl, TUAPOKCUIBI W  COJHU Bubnmoreka 1HOK
xenesa (II) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6

53 O0o0menne W CHCTEMATH3aLUA
3HAaHUH
[Ipaktnueckass pabora Ne 7.

59 Pemenue 9KCIIEPUMEHTAIIBHBIX bubnuoteka HOK
3a7a4 o TeMe «BakHeliniue https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COEIUHEHUS
Brruncaenus Mo  ypaBHEHUSIM
XUMHYECKHUX PEaKInii, eCIM OJIUH U3

60 peareHTOB JaH B M30BITKE WK bubnmoreka HOK

COJIEPKUT TpHUMECH. Boruncienus
MacCOBOM JOJIM BBIXOAA HPOIYKTa
peakiumn

https://m.edsoo.ru/00ael1750
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O0001uIeHMe W cUcTeMaTu3alus

61 . 1
3HAHUU
Kontponbnas pabora Ned mo Teme
62 «BaxHeimie MeTtauibl W HUX 1
COETUHEHUS
63 BemtectBa u MaTepUalIbl B 1 Bubnmoreka 1HOK
MOBCEIHEBHOM KW3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsi3HEHUE | bubnuorexa [HOK
OKpYKaroIlei cpeabl https://m.edsoo.ru/00ae4270
65 Ponb XUMHH B pelIeHnn 1 bubnuorexa [HOK
HKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PeszepBHblil  ypok. O6oOmienue u 1 bubnmoreka HOK
cucTeMaTu3anus 3HaHHU https://m.edsoo.ru/00ae0d0a
67 PeszepBHbIil  ypok. O06oOmienne u 1 bubnuorexa [HOK
cUucTeEMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33c
63 PesepBHblil  ypok. O6oOmienue u 1 bubnmoreka HOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB IIO 63

I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUSI K PE3VJBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KIIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble mnpeaMeTHBbIE Pe3yJabTAThI OCBOEHUS! OCHOBHOM
posep 0o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJabTara
1 [To Teme: «IlepBoHayanpHbBIE XUMHUYECKUE TOHSATUSD)
pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IOHSATHIl: aTOM,
MOJIEKYJ1a, XUMHUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE
BEIIIECTBO, CMECh (OIHOPOJHAsE W HEOAHOPOIHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJISIpHAas Macca, KOJUYECTBO
11 BElIECTBa, MOJIb, MOJISIpPHAs Macca, MaccoBasl JI0JiI XMMHUYECKOTO
' AJIEMEHTa B COCIMHEHUH, MOJISPHBIN 00BEM, XUMUYECKasl peaKIus,
KiIaccupuKalusg  peaklUuid: peakluud COEAMHEHMsS, peakluu
pa3NoXKEHUs, PEaKIMH 3aMEIICHHs, peakluu OOMEHa, 9K30- U
SHJOTEPMUUYECKHUE PEaKIMH, TeTUIOBON 3 (EKT peakiuu, pacTBop,
MaccoBas J10JIsl BelllecTBa (MPOLEHTHAsI KOHILIEHTPAIKs) B paCTBOPE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATUN U
' MPUMEHSTH ATH MOHSTHS IPU ONKMCAHUU BEILIECTB U UX MpeBpallieHnui
13 MCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJISl COCTaBJICHUS (OpMyIT
' BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN
pacKpbIBaTh CMBICT 3aKOHOB COXpPAaHEHHMSI MAacChl BELIECTB,
1.4 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YYE€HHs, 3aKOHa
ABoraapo
15 OTpEAENATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OWHapHBIX
) COETMHEHUIX
16 KJIACCU(PUIIUPOBATh XUMHUYECKHE pPEeakuu (10 YHUCITy M COCTaBY
’ YYacTBYIOIIUX B PEAKIIUU BEUIECTB, IO TEIIOBOMY 3 deKTy)
17 BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MaccChbl
' BEILIECTB
18 BBIUUCIISATH MACCOBYIO JIOJIF0O XMMHUYECKOTO 3JIeMEHTa Mo (opmyJe
) COCITMHCHHS,
1.9 BBIYMCIIATH MACCOBYIO JOJIIO BEILIECTBA B PACTBOPE
MPUMEHSTh €CTECTBEHHOHAYUYHbIE METO/IbI TO3HAHUS — HAOJI0ICHHE,
1.10 U3MEpEeHUe, MOJCIUPOBAHHE, OSKCIEPUMEHT (peaibHbId |
MBICJICHHBIN )
2 ITo Teme: «Baxunenmme npeacTaBUTENIM HEOPTaHUYECKUX BEILECTB)




2.1

paCKpBIBaTB CMBICJI OCHOBHBIX XHWMHYCCKUX HOHHTI/II\/’I: OKCH [,
KHCJIOTa, OCHOBAaHHE, COJIb

2.2

OIIPEAETSATh MPUHAUIC)KHOCTh BEUIECTB K ONpPEAeIEHHOMY KIlaccy
coenHeHui o Gpopmynam
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K.HaCCI/I(bI/II_[I/IpOBaTB HCOPraHN4YCCKUC BCIICCTBA
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XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XWMHUYECKHE CBOHCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPIKAasl ONMHCAHHE IPUMEPaMu
MOJICKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIMX  XHMHUYECKUX
peakuuii

2.5

MPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HX
KaueCTBEHHOT0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHYECKUX
MIPEBPALICHUI B pa3TUYHBIX YCIOBUAX

2.6

ClleZIoBaTh MpaBUJaM TIOJb30BAHUS XUMHUECKOW TIOCYIOH H
abopaTOPHBIM O0OpPYJOBAaHUEM, a TAKXKE IpaBUIaM OOpaIECHUS C
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKLHUSMHU IO BBIOJHEHHIO
71a00PAaTOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (BOJOPOJA M KUCIOPOJA), TPUTOTOBICHHIO
pacTBOpOB € OMNPEACIIEHHOM MacCOBOM JOJIE pPacTBOPEHHOTO
BEIIIECTBA, IIAHUPOBATh U MPOBOJIUTH XUMHUYECKUE HKCIIEPUMEHTHI
[0 PACMO3HABAHUIO PACTBOPOB IIENOYEH M KHCIOT C IMOMOIIbIO
MH/IUKATOPOB (JIAKMYC, (heHOIPTaCHH, METUIIOPAHXK U JPYTHUE)

2.7

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKuu

IIo teme: «llepmomgnueckuit 3axkoH u Ilepmommueckas cucrema
xumuueckux snemeHtoB JI. M. MenpaeneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBsi3b. OKUCINUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIUN

3.1

PACKPBIBATE CMBICII OCHOBHBIX XUMHUUYCCKUX IOHATHH: AApO aToma,
AJICKTPOHHBIA CJIOM aToMa, aTroMHas OpOWTa b, pPaguyC aTroMma,
XUMHYCCKad CBA3b, IMOJIApHass W HCIOJApHAas KOBAJICHTHAsA CBA3b,
ANEKTPOOTPHUIATEILHOCTh, HMOHHASl CBSI3b, HMOH, KaTHOH, aHUOH,
CTENEHb OKUCTIECHUS

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTHI

3.3

OIMCHIBATH U XapaKTepPH30BaTh TabIMuHyr0 Gopmy Ilepuoanaeckoit
CUCTCMbl XHUMHUYCCKUX JBJICMCHTOB: pPa3JInuaTb NOHATUSA «TJIaBHAA
noarpynmna (Arpymma)» W «mnobounas mnoarpynma (brpymma)y,
«MaJbIe» U «OOJBIINE) MTEPUOIBI

3.4

packpbiBaTh cmblci Ilepuoguyeckoro 3akona .M. Menzeneesa:
JE€MOHCTPHPOBATh  MOHMMAaHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOMCTB XUMHNYCCKUX 3JIEMCHTOB oT ux IIOJIOKCHU A B
[Tepuonuueckoit cucreme

3.5

COOTHOCUTh OOO3HAuUEHHUs, KOTOPbIE HMEIOTCI B  TaOJHIe
«Ilepuognueckas  cucremMa  XuMuueckux  dnemeHtoB ..
MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUSI aTOMOB




XUMHYECKHX DJIEMEHTOB (COCTaB W 3apsn sjpa, oOIee Yucio
AJIEKTPOHOB U pacnpeAeNieHUe UX MO0 AMEKTPOHHBIM CIIOSIM)

3.6

OnmpeaAciisiTb  CTCIICHb  OKHCJICHHUA  JJICMCHTOB B 6I/IHapHHX
COCANHCHUAX

3.7

OTIPEACISATh BHJl XUMHUYECKON CBS3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHWYECKUX COCAUHEHUIX

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble mnpeaMeTHBbIE Pe3yJabTAThI OCBOEHUS! OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1

IIo Teme: ((BGH_IGCTBO U XUMHWYCCKaAs pCaKusa»

1.1

pacKpbiBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSTHA: pPacTBOD,
ANEKTPOJIUTHI, HEIJCKTPOIHUTHI, DIIEKTPOTUTHUECKAS THUCCOIHAIINS,
peakiuyu MOHHOro oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE,
o0OpaTumble u HEoOpaTHUMBbIE peaxuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHUCJIUTETb,
BOCCTAaHOBUTENIb, OKHCICHHE ¥ BOCCTAHOBJICHWE, aJJIOTPOIIHS,
aMm(pOTEepHOCTh, XHUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAs,
METaJNTNYecKasi), KPHUCTAJUIMYECKasi PEemI€TKa, CIUIaBBI, CKOPOCTh
XUMHYECKON peaKiuu

1.2

HUIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATHHA U
MNPUMCHATH 5TU MOHATUA IIPU OITMCAHHUU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJISITh YpaBHCHHA BHGKTpOHHTHHGCKOﬁ Juccomuanuu KuUcCIoT,
IIEJI0YEN M COJICH, TMOJIHBIE M COKpAIIEHHBIE YPaBHEHUS PEAKIIMI
MOHHOTO 0OMeHa

1.4

PaCKpBIBATH CYIIHOCTH OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ
MOCPENICTBOM COCTABJICHUS SJICKTPOHHOTO OalaHca STHUX pPeaKInuit

1.5

MPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMHUYECKOI peakiuu

Ilo Temam: «Hemeramnsl m ux coeauHeHus» U «MeTaibl U UX
COCITUHECHU I

2.1

XapakTepu3oBaTh  (OMHMCHIBaTh) oOmMUe W  crenuduuecKue
XHUMHUYECKHE CBOUCTBA IMMPOCTBIX U CIOXHBIX BCHICCTB, IOATBCPIKAAA
ONMCaHWE TPUMEpPAMH MOJICKYJSIPHBIX W HWOHHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.2

COCTAaBJISITh YPABHCHU peaKI_II/II\/'I, MOATBCPIKAAIOIUX CYIIECCTBOBAHUC
TCHETHYCCKOM CBSI3U MECXKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB
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MIPOrHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS] XUMUYECKUX IIPEBPALLICHUN B Pa3TUYHBIX
YCIIOBUSAX
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CIIeIOBaTh TMpaBWJIaM TIOJNB30BAaHUS XUMUYECKOW TMOCYIOW U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKE MpaBUIaM OOpaIEeHUS C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSMHU TIO BBITIOJHEHUIO
71a00PAaTOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIISCTB (aAMMHAaKa U YTIEKUCIIOTO ra3a)

2.5

NPOBOJUTH PEAKIMU, IOATBEPKAAIONINE KAYeCTBEHHBIH COCTaB
Pa3IUYHBIX BEIIECTB: PACHO3HABATh OMBITHBIM IyTEM XJIOPHI-,
Opomuza, wuoaun, kapOonar, Qocdar, cuiMkar, Ccyibdar,
THJPOKCHUIMOHBI, KATHOHBI aMMOHWUSI, HOHBI M3Y4YEeHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOJAHBIX PaCTBOPAX HEOPTraHUYECKUX BEILECTB

ITo Teme: «XuMuUs U OKPYIKAOILAsL Cpeay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XxumHueckux mnonstuit: I[IAK
BEILIECTBA; KOPPO3HUsI METAIIJIOB

3.2

MPUMEHSITh OCHOBHBIC ONEPAIlUU MBICIIUTEIBHOW JEITeIbHOCTH —
aHallM3 W CHUHTE3, CpaBHEHHWE, O0000IIeHHEe, CHUCTEMATH3AIHIO,
BBISIBJICHHE TPUYUHHO-CJICACTBEHHBIX CBS3CH — I HM3ydYeHUs
CBOMCTB BEIIECTB M XUMHUYECKHX DPEAKIIMI; €CTeCTBEHHOHAYYHbBIE
METOJIbI TTO3HAHUS — HAOIIOACHHWE, M3MEPECHHE, MOJCIIMPOBAHHE,
AKCMEPUMEHT (peaIbHbIM U MBICTICHHBIN )

IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KUIACC

Kon

IIpoBepsieMblil 3JIeMEHT COePKAHUA

1

HepBOHa‘IaHBHBIG XUMHNYCCKUC ITOHATUA

1.1

IIpenmer xumun. Ponp XUMUM B KU3HU 4YEIIOBEKAa. XUMHUSI B CUCTEME HAYK.
Tena u BemecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE
BEIIECTB

1.2

[TousaTHE 0 MeTOAAX ITO3HAHUS B XUMHUU. YHcThIe BemecTBa U cMecu. CIIocoOBI
pas3zaeneHus cMecen

1.3

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JeMeHTbl. CHUMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpocThie U cloKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuaeckas Gpopmysia. BaleHTHOCT, aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
IHOCTOAHCTBA COoCTaBa BCIIICCTB. OTHOCHUTENLHAS aTOMHas mMmacca.
OtHocuTenbHasE MOJIEKYJsIpHas Macca. MaccoBas [0JIE  XMMHYECKOTO
3JIEMEHTa B COCIMHEHUU

1.5

KonunuectBo Bemectsa. Moisb. MosnsipHas mMacca. B3anMocBsi3p KoInM4ecTBa,
Macchl W 4YUCJa CTPYKTYpPHBIX €IMHHUI[ BemiecTBa. Pacu€rel mo dopmynam
XUMHYECKUX COCIUHCHUN




1.6

Du3nyecKnue U XMMHUYECKUE SIBJICHUS. XUMHUUYECKasl peakUus U €€ IPU3HaAKHU.
3aKOH  COXpaHEHMsI  MacChl  BEIIECTB.  XUMHYECKHE  YpPaBHEHMS.
Knaccudukanus  XUMHUYECKHMX  peakiuil  (COeAMHEHHs,  Pa3lOKCHHUS,
3aMeIleHus], 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM TMOCYI0H, C
npaBuiIaMy paboThl B 1abOpaTOpuu U mpuéMamu oOpalieHus ¢ 1abopaTOpHBIM
o0opyioBaHWEeM, HM3Y4YCHHE W ONHCAaHWE (U3UIECKUX CBOWCTB 0OpasIoB
HEOPraHMYECKUX BEIIeCTB, HaOMIOACHHE (QU3NUYecKnX (ITUIaBJICHHWE BOCKA,
TasiHUE JIbJ1a, PACTUPAHKE caxapa B CTyNKe, KUIIEHUE U KOHJIEHCAIUs BOIbI) U
XUMUYECKHX (TOPEHHE CBEYM, MPOKATMBAHHE MEIHONH  IPOBOJIOKH,
B3aMMOJICKCTBHE Meja C KHCIIOTOW) SIBICHHWH, HAOJIOJCHHE M OIHCAaHHE
NPU3HAKOB TMPOTEKAHWS XHMHYECKUX peaknuil (pa3iokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapusi, pa3ioKCHHE
ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOEHCTBUE Keje3a C paCTBOPOM
commu meau(Il), m3ydenne cnoco0oB pa3erneHust CMecei (C TOMOIIBI0 MarHuTa,
bunbTpoBaHME, BHIAPUBAHUE, NUCTUILIALUS, XpoMaTorpadus), MpoBeaeHUE
OUMCTKHA TOBAapE€HHON conM, HaOJIIoeHne U OIHCaHUuE pe3yJIbTaToB
MPOBEJICHUS OIBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUSI MACChI, CO3/IaHUE
MoIeNIeld MOJIEKYJT (ITapOCTEeP KHEBBIX )

Baxnerive npencraBuTe HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3iaeMEHT W IpoCToe
BeliecTBo. HaxoxkIeHne Kucmopoaa B mpupoje, GU3NIecKue U XUMHUECKUE
cBoricTBa (peakiuu ropenus). Okcuapl. [Ipumenenne kucnopona. CrocoOb
NOJy4YeHHUs KHUCIOpoAa B JabopaTopud M MPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — ayuioTpornHas MoauuKalus KUCIopoa

2.2

TennoBoil 3¢ ekt XUMUYECKOH peakuuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKUE peakIHU. TOMIMBO: yroiab U METaH. 3arpsA3HEHHE
BO3/yXa, YCWJIEHUE MapHUKOBOTO 3 (eKTa, pazpylieHue 030HOBOTO CII0s
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Bonopon — anement u npocroe BeiectBo. HaxoxxaeHue Boioposia B Ipupoe,
busnyeckue W XUMHUYECKHE CBOWMCTBA, MPUMEHEHHWE, CIIOCOOBI IOITYyYCHUSI.
Kucinors! 1 conu
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MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUECKUM YPaBHEHUSIM

2.5

®usnyeckue CcBoicTBA BoAbl. Bojga kak pacTBoputTenb. PacTBOpBIL.
HacpliieHHble 1 HEHACBIILIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 1oyt BeliecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpUpOJAE U B KU3HMU yenoBeka. KpyroBopor
BOABl B IpUpPOAE. 3arpsi3HEHUE MpUPOAHBIX BoA. OxpaHa M OUYHUCTKa
MIPUPOJIHBIX BOJ

2.6

Knaccudukanmss nHeoprannuecknx coenunennii. Oxcunabl. Kimaccudukarms
OKCHJIOB: coJieoOpa3yromme (OCHOBHBIC, KHUCJIOTHBIC, aM(OTepHbIE) U
HecosieoOpazyronme. Homenkinarypa okcumoB. OU3MYECKHE U XUMHYECKHE
cBOMCTBA OKCUIIOB. [losmyuenue okcuoB




2.7

OcnoBanus. Knaccudukanus ocCHOBaHMI: INENOYM W HEPACTBOPHMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. ®u3nueckue 1 XUMUYECKHE CBOMCTBA
ocHoBaHul. [loryuenue ocHOBaHUM

2.8

Kucnorsl. Knaccudukamus kucinor. Homenknarypa kucnor. @usnueckue u
XUMHYECKUE CBOMCTBA KHUCIOT. Psn aktuBHocTH MetajuioB H.H. Bekerosa.
[Tonyuenue kucior

2.9

Comu. Homenknarypa coneil. @u3nueckue U XUMHYECKHE CBOICTBA COJIEH.
[Tonydenue coneit

2.10

I'eneTmueckas CBA3b MEXKAY KilacCaMU HEOPTraHNYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMUYECKUH OKCIEPUMEHT: KAueCTBEHHOE OIpeAeNiCHUE COMAEpP KaHUs
KHCTIOpOJia B BO3MyXe, MOJIy4YeHHEe, cOOMpaHue, paclio3HaBaHWE W U3YYCHHE
CBOMCTB KUCJIOpOAa, HA0I0IeHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOIOM U
YCIIOBUSI BOSHUKHOBEHUS U MPEKPAIICHUs TOPEHUS (110Kapa), O3HAKOMIICHHUE C
o0Opa3liaMu OKCHJIOB M OIHMCAaHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHHE,
pacrmo3HaBaHUE U W3Y4YCHHE CBOWMCTB BOJIOpoAa (TOpeHHue), B3aUMOACHCTBHE
BOZIOpO/IA C OKCHUIIOM meu (1) (BO3MOXKHO HCII0JIb30BaHNE
BUJICOMATEPHAIIOB), HAOMIOIeHHE O0pa3IOB BEUIECTB KOIUYECTBOM | MOJIb,
UCCIIEJOBAaHUE OCOOCHHOCTEHl  pacTBOPEHHS BELIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO, MPHUTOTOBJIEHUE PACTBOPOB C ONPEAEeTEHHON MaccoBOM
JIOJIE  pAacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbl C METAJUIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO WCIOJb30BaHUE BHACOMATEPHATIOR),
oTpefieNieHue PacTBOPOB KHUCIOT M IIEIOYeH ¢ TMOMOIIbI0 WHAUKATOPOB,
UCCIIeJIOBaHHE OOpPAa3I[0B HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HAOO/ICHUE W3MEHEHUS OKpPAaCKH HWHAWKATOPOB B pAacTBOpax KHUCIOT U
miesovei, n3ydeHue B3aumoaencteus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCJIIOTBI, KHCJIIOT C MCTaJlllaMH, peaKHHﬁ HGfITpaJIH3aHI/IH, MOJIYyYCHHC
HEPACTBOPUMBIX OCHOBAaHWMN, BBITECHEHHE OJHOTO MeTajula JApYyruM U3
pacTBOpa COJH, PElIeHUE IKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxueiime
KJIACChl HEOPTAHUYECKUX COEAMHEHUI

ITepuonnueckuii 3akoH u [lepronnueckas cucremMa XUMHUYECKHX AJIEMEHTOB
A.N. MengeneeBa. CTpoeHre aToMOB. XUMHUYeCKasi CBsI3b. OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbLHBIC PEAKITUU

3.1

[lepBbie MONBITKK KiIacCU(DUKANUU XUMHUYECKHAX d3JeMeHTOB. [loHsTHE O
rpynmnax CXOOHBIX 3JICMCHTOB (H_IGJ'IO‘IHBIG 1 IMCJIOYHO3CMCIBbHBIC MCTAJlJIbI,
raJioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aMm@oTepHbIE
OKCHU Bl U THUAPOKCHUABI

3.2

Ilepuonnueckuii 3akoH. llepmoamyeckas cucrema XMMHUYECKUX 3JIEMEHTOB
HA.N. MenneneeBa. KoporkomepuogHas u IJIUHHONEPHOIHAS (OPMBI
Ilepronnueckoit cucremsl Xumudeckux diemeHToB J[.M. MeHnneneesa.
[Tepuoapr u rpynmnbl. OU3MYECKUH CMBICT MOPSIKOBOTO HOMEPA, HOMEPOB
MepHo/ia U TPYIIbI JIEMEHTA

3.3

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonsl. Dnexkrponsl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX DIIEMEHTOB
ITepuonnueckoii cucremsl 1.11. MenzaeneeBa. XapakTepucTuka XMMU4ECKOTO
3JIEMEHTa MO ero nojoxkeHuto B [lepuoguueckoii cucreme .. Menneneena




3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA pajuyCa aTOMOB XHMHUYCCKUX JBJICMCHTOB,
METAIIMYECKUX M HEMETaNIMYECKUX CBOMCTB MO TpYyNNaM U TEepUOaM.
3nauenue [lepuoauyeckoro 3akoHa u [lepuognueckoil CUCTEMbI XUMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku U npakTtuku. .M. MenaeneeB — yu€Hblid U
TpaXXKJaHUH

3.5

Xumnueckasi cBsa3b. KoBaneHTHass (ToJispHAsT W HEMOJIApHAs) CBSA3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

Crenenb okuciienust. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl
OKHUCJICHHUA U BOCCTAHOBJICHUA. OKI/ICJII/ITG.HI/I U BOCCTAHOBUTCIN

3.7

XUMHUECKUH HKCHEPUMEHT: H3y4deHHE O0Opa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJECHCTBUE THIPOKCHA LIMHKA C PacTBOpaMH KHCJIOT U
LIEJI0YEH, IIPOBEICHUE OIBITOB, WILIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakIil (TOpeHue, peakiiuu pa3IoxKeHHs, COSAUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHUYECKHUX DSJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XHMHYECKUX DSJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KM, KalblUd M HUX
COEMHEHUN B COOTBETCTBUM C IOJIOKEHHEM 3JIEMEHTOB B llepmommueckoit
CHCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpoeHMe BeIIEeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIIMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON
peméTkn M BHJIAa XMMHUYECKOW CBs3M. Kiaccuduxanmus u HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXKIyHApPOIHAs W TPUBHAIbHAS). XUMHYECKHE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUH, TeHETUYECKAsl CBSI3b HEOPTraHUYECKUX BEIIECTB

1.3

Knaccudukanuss XUMAYECKUX PEAKIMA 10 Pa3IMYHBIM MMPU3HAKAM (110 YUCITY
U COCTaBy y4YacCTBYIOIIMX B pEaKklMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, mo
U3MEHEHMIO CTETICHEH OKHMCICHUS XUMHUYECKUX AJIEMEHTOB, IO OOPaTUMOCTH,
MO0 Y4YaCTHIO Karajmu3aropa). OK30- M JHIOTEPMUYECKHE pEaKIuH,
TEPMOXUMHUYECKHE ypaBHEHU. [IoHITHE O CKOPOCTH XUMHUUYECKOMN peakuu

1.4

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKHX peaknusx. [lonsatue o
TOMOTEHHBIX M TETepOreHHBIX peakiusx. [loHaTHE 0 XHMHYEeCKOM
paBHOBecuu. (DakTOpHI, BIMAIONIME HAa CKOPOCTh XUMHYECKOM PEaKInu |
MOJIOKEHUE XUMUYECKOTO PaBHOBECHS

1.5

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcaKkuuu, BHGKTpOHHBIfI 6aJ1ch
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu. (COCTaBJI€eHHE YpaBHEHH
OKHCIUTECIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIOJIb30BaHHCM MCTOJa
3JIEKTPOHHOTO OanaHca




1.6

Teopust ANEKTPOTUTUYECKON TUCCOLUALIUN. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
KarnoHnsl, aHMOHBI. MeXaHU3M AUCCOLMALINY BEIIECTB C PA3JINYHBIMU BUIAMU
XUMHU4eCKoH cBsi3u. CreneHs qucconnanui. CHIbHBIC U CIIA0BIC SJICKTPOIHUTHI.
Peakiiun monHoro oomMeHa. Y cloBus MPOTEKaHUS PEAKIIMi HOHHOTO OOMEHa,
IIOJIHBIE M COKpalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBolicTBa KHUCIOT,
OCHOBaHWUW U COJiE B CBETE TMPEACTaBICHUH 00 JICKTPOIUTHUECKON
nucconuanuu. KauecTBeHHbIe peakiinu Ha MOHBL. [loHsITHE O TUApOIU3E coei

1.7

XUMHU4YeCcKui OKCIICPUMCHT: O3HAKOMJICHUC C MOACIIEIMU KPUCTAIIMYCCKUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB W HeMeTaioB (rpadura u
ayMasa), CIOXKHBIX BEIIECTB (XJIOpHUA HATPUS); UCCICTOBAHIE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOW PEaKIMH OT BO3JCHCTBUS PAa3IUYHBIX (PAKTOPOB;
UCCIICIOBAHUE  DJICKTPOMPOBOAHOCTH  PACTBOPOB  BEIIECTB, MpoIlecca
JMICCOIIMAIIMU  KHUCIIOT, WIeNIoYe W coiieli (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIOB); IPOBEJIEHUE OIIBITOB, WUIIOCTPUPYIOIINX IPU3HAKU
MIPOTEKAHUs peaKIii HOHHOTO 0OMeHa (00pa3oBaHUe OCaKa, BBHIJICIICHHE T'a3a,
o0pa3oBaHue BOBI); ONBITOB, WLTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEIILHBIX PEaKIUi (TOpEHHE, PEaKIUU PA3IIOKEHHS, COCTNHCHHUS);
PAaCIIO3HABAHUC HCOPTaHWMYCCKUX BCIICCTB C IIOMOIIBIO Ka4YCCTBCHHBIX
pEaKIyii Ha HOHBI; PEIICHNE KCIIEPUMEHTAILHBIX 32144

HemeTamie! 1 ux COCIUHECHUA

2.1

O6mas xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3UYECKHE CBOICTBa
MPOCTHIX BEIIECTB — TaJION€HOB. XMMHUYECKHME CBOMCTBA Ha IPUMEpPE XJopa
(B3auMOJICHCTBHE C METa/UIaMU, HEMETAJUIAMH, MIEI0YaMH). XJIOPOBOIOPO/I.
ConsiHasg  KHCIIOTa, XUMHUYECKHE CBOMCTBA, IOJy4EHHE, IPUMEHEHUE.
JeiictBue XJIopa M XJIOPOBOAOPOAA HAa OPraHM3M deloBeKa. BakHelue
XJIOPUBI U UX HAXOXKACHUE B IPUPOIE

2.2

OO6mast xapaktepucTuka 37meMeHTOB VIA-rpynmsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CtpoeHue u pusndeckue cBoicTBa
MPOCTBIX BEIIECTB — KHUCIOPOAA W CEpbl. AJUIOTPONHBIE MOAUDUKAIIH
KHCJIOpOJa U Cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOAOPOI, CTPOCHHUE,
dusznyeckue U XUMHUYECKHe CBOMCTBA. OKCHABI Cepbl KaK MPEICTaBUTEIN
KHUCIIOTHBIX OKCHI0B. CepHasi KUCIOTa, (U3HUecKUe U XMMHUYECKHE CBOMCTBA
(oOmume Kak MpeCTaBUTENs Kiacca KUCIOT U crenuduieckie). XuMHIECKUe
peakuuu, JeKale B OCHOBE MPOMBIIUIEHHOTO CIOc00a MOIy4YeHUs] CEpPHOM
kucioThl. [Ipumenenne. Conu cepHOM KUCIOTHI, KAYECTBEHHAsI pEaKIUs Ha
cynbdaT-uoH. HaxoxxaeHnue cepbl u €€ COeNMHEHUI B MPUPOJIe. XUMUUYECKOE
3arpsiI3HEHUE OKPY’KAIOIIEH Cpellbl COEAMHEHUSAMHU cepbl (KUCIOTHBIE JOKIH,
3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MpeA0TBpAaIleHUs
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OO6mas xapakTepucTuka 1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEpHbIC CTEMEHU OKHCIEHHUS. A30T, paclpoCTpaHCHHE B
npupoje, pusnueckue U XumMuueckue ceorictsa. KpyroBopot azora B npupoze.
AmMMHak, ero (Qu3MuecKkMe U XHMMHUYECKHE CBOICTBA, TMOIy4YE€HUE U
npuMmenenne. Conu aMMOHHMS, WX (QHU3UYECKHME U XUMHYECKHE CBOMICTBA,
npuMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€
noyrydeHue, Gu3nIecKrue ¥ XUMUIECKHE CBOMCTBA (0OIIHMe KaK MpeCTaBUTEIS
KJlacca KHCIOT W crnenuduueckue). lMcmonapb3oBaHHE HUTPATOB U COJEH




aMMOHHS B KauecTBE MUHEPAIBbHBIX yNOOpeHui. XUMHUYECKoe 3arps3HeHue
OKpYXaroIlei cpellbl COeNNHEHUSIMU a30Ta (KUCIOTHBIE AOXKIU, 3arpsA3HEHHE
BO3/yXa, I04YBBI U BOJOEMOB)
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®ocdop, anorponnsie Mogudpukauu pochopa, huznyeckre 1 XMMUIECKHUE
ceorictBa. Oxcua dochopa(V) u dochopnas xucimora, Qusmyeckue u
XMMHUYECKHE CBOWCTBa, moiydeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MUHEpaIbHBIX yA00peHUI

2.5

OO6mas xapaktepuctuka 37eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENECHU OKHUCICHHS. YTIEpOid, aUIOTPOIHBIC
Mou(pUKaIMK, paclpoCTpaHEHHE B Ipupone, (U3NYECKHe U XHUMHUYECKHE
cBoiictBa. Ancop6iusi. Kpyrosopot yrieposna B mpupoje. OKcuasl yriieposa,
ux (pu3mueckre M XMMHUYECKHE CBOWCTBA, JIEHCTBUE HA YKUBbIE OPraHU3MBI,
MOJTy4YeHUE U TPUMEHEHUE. DKOJIIOTUYECKUE MPOOIEMBI, CBSI3aHHBIE C OKCHUIOM
yriaepona(IV); rumoresa rio0aqbHOTO TMOTEIJICHUS KIMMAaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ comd, WX (PU3NYECKHe U XUMHYECKHE
CBOICTBa, Moy4yeHue U npuMeHeHue. KauecTBeHHasi peakuusi Ha KapOoHaT-
noHbl. Vcronp3oBanne KapOOHATOB B OBITY, MEIUITUHE, TPOMBIIIJICHHOCTH U
CEIbCKOM XO351CTBE

2.6

[TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX BEIECTBAX KaK O COCAUHEHUSIX
yraepoaa (MeTaH, 3TaH, STWICH, AleTWICH, ITAHON], TIUIEPUH, YKCyCHas
kuciota). X coctaB m xumuueckoe ctpoeHue. [loHsTHe 0 OMOJIOTHYECKH
BAa>XHBIX BC€HICCTBAX: )I(I/Ian, 6€HKaX, YI‘JIGBOI[aX — N HUX pO.HI/I B KHU3HU
yejgoBeKa. MarepuaabHOEe E€IUHCTBO OPraHMYECKUX M HEOPraHUYECKUX
COCIMHEHU I

2.7

Kpemunii, ero Qusnueckue W XHMHUYECKHE CBOWCTBA, TMOJy4YCHHE U
npumMeHenne. CoenuHeHust KpeMHusi B pupoze. O0mue npencraBieHust 00
okcune kpemuusA(IV) u kpemuueBoit kucinote. CHIMKATBI, KX UCIOJIb30BAaHUE
B 6I>ITy, MCOUIINHE, MMPOMBIIIJICHHOCTH. Baxueiimnime CTPOUTCIILHBIC
MaTepuayibl: KepaMHKa, CTEKIJIO, IIEMEHT, OCTOH, ene300eToH. [IpobimemMbr
6G3OHaCHOFO HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGI[HGBHOﬁ
KU3HU

2.8

XUMUYECKUH SKCIEPUMEHT: M3yueHUe 0Opa3lloB HEOPTaHUYECKUX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAUECTBEHHBIX PEAKIUI HA XJIOPHUI-
MOHBbl M HAOJIOJEHHE MPHU3HAKOB HMX IMPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUecKre 1 XMMUYECKUE CBOMCTBA raJIOTEHOB U UX COCIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUAIOB); O3HAKOMJIEHUE C O0pas3lamu XJOPHAOB
(raJloreHuI0B); O3HAKOMJICHHE C o0OpaslaMu Ccepbl U €€ COeNUHEHUSIMU
(BO3MOXHO HCTIOJIb30BAaHUE BHICOMATEPHANIOB); HAOIOJIEHWE TMpoIecca
o0yriMBaHuUs caxapa MoJ JeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOI KHCIIOTHI;
M3y4YeHHE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHCIIOTHI, IPOBEICHUE
Ka4eCTBEHHON peakIuu Ha Cyiab(par-uoH M HaONIOJIeHHE TNpu3HaKa eé
MIPOTEKAHUsT; O3HAKOMJIEHHE ¢ (U3MUECKIMU CBOMCTBaMHM a30Ta, (pochopa un ux
COCAMHEHUN (BO3MOXHO HCIIOJIB30BaHHE BHICOMATEPUANIOB), OOpazlaMu
a30THBIX U (HochOpHBIX YIOOpEHHUIA; MoTydeHrne, COOMpaHue, paclo3HaBaHNE
Y U3y4YEHHE CBOMCTB aMMHaKa; MPOBEACHUE KAaU€CTBEHHBIX pEakUUi Ha MOH
amMmMoHMsT U (ocdhaT-MOH M HU3yUYEeHHE TPU3HAKOB MX MPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEAbIO (BO3MOKHO




UCIIOJIb30BaHUE BUAECOMATEPUAIIOB); M3YYEHHE MOJEIEM KpUCTANINYECKUX
peméTok anMasa, Trpaura, (QyUIepeHa; O3HAKOMIIEHHE C IPOLECCOM
a71copOIMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM M yCTPOHCTBOM
IIPOTHBOIa3a; MOJydyeHHe, cCoOOMpaHue, pacllo3HaBaHUE U U3yueHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MpOBe/eHHEe KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CHWJIMKAaT-HOHBl M W3Y4YCHHE NPHU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHHE C
IPOAYKIMEN CWIMKATHOW IPOMBILIJIEHHOCTH; PEIICHUE DKCIEPUMEHTAIBHBIX
3a[a4 1o TeMe «BakHelme HeMeTauIbl U UX COCIUHCHUS

MeTamisl U uX COCIUHECHUA

3.1

OO01mas xapakTepUCTHKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHHUU
ux nosioxkeHus B llepuoguyeckod cucreMe XMMHUYECKMX 3ieMeHTOB J[.M.
MenneneeBa u ctpoeHus aroMoB. CTpoeHUE METAIIOB. MeTalinyeckas CBsi3b
U METAJUIMYecKas KpUCTalNIMdecKass pemeTKa. OJIEKTPOXUMHUUYECKUN Pl
HanpsHKEHUH METAILIIOB

3.2

dusndeckue 1 XMMUIECKHE CBOMCTBA MeTaTOB. O0IIHE CIIOCOOBI TOTyYSHUS
MmeTaiuioB. IlorsdaTue o KOppO3uHr MCTAJIJIOB, OCHOBHBIC CHOCOGBI 3alllUThI UX OT
Koppo3un. CriaBsl (CTajdb, 9yTYH, TIOPATIOMUHHMN, OPOH3a) U UX TPUMEHEHNE
B OBITY M IPOMBILUIEHHOCTH

3.3

[I{emounble MeTauibl: MONOXKeHHUE B llepuoauyeckoil cucreMe XMMHUYECKHX
anemeHnToB /.M. MenneneeBa; CTpOCHUE UX aTOMOB; HAXO0XKIEHUE B IIPUPOJIE.
dusnveckue 1 XUMHYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kaimus). OKCHIbI
U TUJIPOKCUIBI HaTpusi U Kanus. [[puMeHeHHe NIENOYHBIX METAIOB M HX
COECTMHEHUN

3.4

Illenouyno3eMenpHble METAJIBl MarHui W KallbIUM: IIOJIOKCHHE B
Ilepuonnueckoit cucreme xumuueckux anemeHtoB J[.M. Menneneesa;
CTPOEHUE WX aTOMOB; HaxOXXJAE€HUE B mpupone. Ou3nyeckue u XUMUYECKUE
CBOMCTBA MarHusi U Kaibliusg. BakHelme coequHeHHs KaiblMs (OKCH],
TUAPOKCHI, CONH ). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHUS

3.5

Amomunuii: nonoxkenue B [lepuonnyueckoi cCUCTEME XMMHUYECKHUX JJIEMEHTOB
J.. MenneneeBa; cTpoeHHe aroMma; HaxoxaeHue B npupone. dusnueckue u
XUMHUYECKUE CBOWCTBA aIIOMHHHSA. AMQOTEpHBIE CBOWCTBA OKCHAA W
TUIPOKCHIA AITFOMUHUS

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XxumMuueckux 3neMenton J[. 1.
MenpneneeBa; CTpoeHME aTOMa; HaxoXKJAeHHWe B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBa sxene3a. Okcuapl, ruapokcuasl U comu sxenesa(ll) u
xkene3a(lll), mx cocras, CBOMCTBA U MOTyYEHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,
X (PU3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJITATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCIIOTh30BaHNE BHJICOMATEPHAIIOB), 0COOeHHOCTEH
B3aMMOJICHCTBHSl OKCHJAa KaJblUsI W HATPUS C BOAOH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAJIOB); UCCIIEJOBAaHHE CBOMCTB >KECTKON BOJIBI;
mporecca TOPEeHHsI Kelle3a B KHCIOpojae (BO3MOXHO HCIIONh30BAHHE
BUJICOMaTEPHAIIOB); IPU3HAKOB NMPOTEKAHUs KAU€CTBEHHBIX PEaKIUii Ha HOHBI
(MarHusi, Kanmplus, amoMuHus, nuHka, xenesa(ll) m sxeneza(Ill), memu(Il);
Ha0JII0/IEHUE U OMMCAaHKE MTPOLIECCOB OKPAIIMBAHUS [IJITAaMEHH HOHAMU HaTpHs,
KaIdsgd M Kalubliug  (BO3MOXKHO  HCIIOJB30BAaHHME  BUICOMATCPHUAIIOB);




HCCICIOBAaHUC aM(bOTepHBIX CBOICTB rHapoKCHuZa altOMUHUA U THAPOKCHUIA
IWHKA, pCHICHUC SKCIICPUMECHTAJIbHBIX 3a/1a4 110 TEMC «Baxnennme MeTanin
N UX COCOAUHCHUS

4 XHUMHA U OKpYXKarolas cpeaa

HoBsie maTepuansl 1 TeXHOJIOrMU. BemecTsa U MaTepuaibl B TOBCEIHEBHOM
JKA3HU YeJIOBeKa. XUMUA U 310poBbe. be3omacHoe ucnoap30BaHue BEIECTB U
XUMHUYECKHUX peakiuil B ObITy. [lepBas moMoIp npu XUMHUYECKUX OKOTax U
OTpaBJICHUSX

4.1

OCHOBBI ~ JKOJIOTUYECKOM  T'PAaMOTHOCTH.  XUMHUYECKOE  3arps3HEHHE
okpyxaroreii cpenst [TJIK. Ponb xumun B pelieHN# SKOIOTHYECKUX MPOOIeM.
[IpupoaHble MCTOYHHMKHU YTIEBOJAOPOAOB (YroJib, MPUPOAHBIA Tra3, HEQPTH),
MPOIYKTHI UX MEPepabOTKH, UX POIb B OBITY U POMBIIUICHHOCTH

4.2

XUMHUECKUH SIKCIEPUMEHT: U3y4eHHE 00pa3I[0B MaTEPUAIOB (CTEKIIO, CIIIaBbI
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METaJIJIOB, MOJIMMEPHbIE MaTepUaIIbl)

IPOBEPSIEMBIE HA OI'D II0 XUMHHU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TpeGOBaHUSI K TMPpPeIMETHBIM pe3yJbTaTam
MPOBEPAEMOro 0a30BOr0 YpOBHSI OCBOEHHMSI OCHOBHOW 00pa3oBaTe/IbHOM
TpeGoBaHusl NPOrpaMMbl OCHOBHOI0 00111ero odpasosanust Ha ocHoBe PI'OC
1 [Ipencrasnenue:

0 TO03HABAEMOCTH SBJIEHUW NPUPOJbI, MOHMMAaHHE OOBEKTHBHOMN
3HAYMMOCTH OCHOB XMMHYECKON HAayKH KaK 00JIACTH COBPEMEHHOTO
1.1 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIEeH KYJIbTYypbl M MPAKTHUYECKOU
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBUAX COBPCEMCHHOTO O6H_I€CTBa;
MOHMMAaHHUE MECTa XUMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

0 Hay4YHBIX METOJAaX MO3HAHUSA, B TOM YUCJIE DKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX METONAX HCCIENOBAaHUS BCIIECTB U HU3Yy4YCHUS
XMMHUYECKMX pEaKLMi; yMEHHE HCIIOJIB30BATh MOJAEIU IS
OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJI

1.2

0 cthepax mpodheCcCUOHATHLHON NeSTENIbHOCTH, CB3aHHBIX C XUMUEH
U COBPEMECHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHIKEHHSIX
XUMHYECKOHU HAayKH, YTO IO3BOJIUT O6y‘laIOH_[I/IMC$I paccMaTpuBaTh
1.3 XUMUIO Kak cdepy cBoedt Oyaymed mpodeccrnoHaabHOM
ACATCIIBHOCTH U CACJIAaTh OCO3HAHHBIN BBIGOp XUMHHU KakK
npopWILHOTO TpeaMeTa NpU Tepexoie Ha YPOBEHb CPEIHEro
o01iero oopazoBaHUs

BnaneHune cucreMold XMMHYECKMX 3HAHUNM U YMEHHE IIPUMEHSTH
CUCTEMY XMMHYECKUX 3HAHUH, KOTOpPask BKJIIOYAET:




2.1

BOKHEHIIIME XMMHYECKUE TOHATHS: XMUMUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OHOPOAHAS U
HEO/IHOPOJHAsi CMECh, OTHOCUTEJIbHBIE aTOMHAasi WM MOJIEKYJsApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJIPHBIN
00BEM, OKCH, KUCIIOTAa, OCHOBAaHUE, CONb (CPEHHsIsI), XUMHUYECKAs
peakuus, peakUM COEIUHEHUS, pPEeaKklMU pas3JIOKEHUs, PEaKLUU
3aMeIlEHNs, PeaKul OOMEHa, TeTUIOBON (P (EKT peakiuu, 3K30- U
9HJIOTEPMHUUYECKHE PEeaKIMU, PacTBOP, MAaccoBasl A0JII XMMUYECKOTO
3JIEMEHTa B COEIMHEHHWH, MaccoBas JOJIi M IPOIEHTHas
KOHLIEHTpALUs BEILIECTBA B paCTBOPE, AP0 aTOMa, JICKTPOHHBIH CIION
aToma, aToMHasi OopOuTaj b, PagMyC aTroMa, BaJCHTHOCTb, CTENEHb
OKHCIIEHUS], XUMUYECKas CBSI3b, JIEKTPOOTPULIATEIbHOCTD, HOIApHAs
U HEMOJISIpHAsi KOBAJICHTHAs CBS3b, MOHHAS CBsI3b, METAIIMYECKas
CBSI3b, KpUCTAIMUECKAs peIIETKA (ATOMHAs, HOHHAs, MeTaJITNYecKas,
MOJIEKYJISIpHAs), HOH, KaTHOH, aHUOH, JICKTPOJIUT U HEIJIEKTPOIIUT,
UIEKTPOJIUTHYECKAsT JUCCOLMALUs, pEeakUUM HMOHHOrO OOMeEHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJIEHHME M BOCCTAHOBJIEHHUE, D3JIEKTPOIN3,
XMMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEaKLnH,
CKOpPOCTh XHUMHYECKOW peakuuu, Karamuzatop, I[IJIK, kopposus
METaJJIOB, CIUIABBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMUMHUHU: 3aKOH COXPAHEHHUS MAacChl,
nepuoguueckuii 3akoH .M. MenpaeneeBa, 3aKOH MOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJpO
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TEOPUM  XUMHUH:  aTOMHO-MOJICKYJISIDHAs ~ TEOpHs,  TEOpHs
INEKTPONIMTUYECKON JUCCOLUALNU

Brnanenue ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

YMCHHUC TPABUIIBHO HCIIOJb30BATH HU3YUYCHHBIC BCHICCTBA U
Matepuaibl (B TOM YHUCIIE MHUHEpaJIbHBIE yNOOPECHHUs, METAJUIBl U
CIUIaBBl, TPOIYKTHl  IMEpepabOoTKH  MPHPOJIHBIX  HCTOYHHKOB
yTJIeBOOPOAOB (YTJIsi, MPUPOIHOTO Ta3a, HepTH) B OBITY, CETCKOM
XO3}II>'ICTBG, Ha TPOU3BOACTBC U IIOHHMMAHUC 3HAYCHUSA IKHUPOB,
OCnKOB,  YIJIEBOJNOB Ui OpraHM3Ma  YEJIOBEKa;  YMCHHE
MMPOTrHO3UPOBATH BJIIMAHUC BCIICCTB U XHUMHYCCKUX IIPOLCCCOB Ha
OpTraHu3M 4YeJI0BEKa M OKPYKAIOIILYIO MPUPOTHYIO CPEIy

3.2

yYMEHHE WHTETPUPOBATh XUMHUECKHE 3HAHHUS CO 3HAHUSMH JPYTHX
y4eOHBIX IPEAMETOB

3.3

HaJIMYME OMbITa paboTHI C Pa3TUYHBIMUA UCTOYHUKAMHU WH(pOpMAIUU
10 XMMHUH (Hay4Has M Hay4YHO-NONYJISIpHAs JIUTEeparypa, CIOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHUBHO OILEHUBATh WH(OPMALUIO O BEIIECTBAX, UX
IOpeBpalleHUsIX M MPAKTUUYECKOM TMPUMEHEHMHM U yMEHHUE
UCIIONIb30BATh €€ JIIS pelIeHHs YIeOHO-TT03HABATENBHBIX 3a/1a4

Bnagenue ocHoBamMU IIOHATHUHMHOIO arnrapara U CHMBOJIMYCCKOTO
A3bIKa XUMHH JJIsI COCTaBJICHU S (bOpMYJ'I HCOPTraHNYCCKUX BCHICCTB,




YpPaBHEHUN  XMUMHUYECKUX pPEaKIUd; OCHOBAMHU XHUMHUYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOiN)

YMeHne oOBsICHATH CBSA3b MOJIOKEHUS deMeHTa B [lepuoandeckoit
CUCTCMC C YHCIOBBIMU XapaKTepI/ICTI/IKaMI/I CTpOGHI/I}I aTOMOB

5 XUMUYECKHX OJJIEMEHTOB (COCTaB M 3apsj sjapa, oO0IIee Yucio
DIIGKTPOHOB), pACIpeACICHUEM HIICKTPOHOB IO JHEPTreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOOB, KAJTUS U KAJIbLIHS
IIpencraBienne O  NEPUOJUYECKON  3aBUCMMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (palnyc aToma, dIeKTPOOTPUIIATEILHOCTD ),
6 IPOCTBIX M CJOXKHBIX BEIIECTB OT TIOJOXKEHUS DJIEMEHTOB B
[lepuoanueckoit cucrteme (B MalblX TMEpUOJaX ¢ TJABHBIX
MOJArpyNNax) v 3JeKTPOHHOTO CTPOEHUS aTOMa
7 YMenue kinaccupuimpoBaTh:
7.1 XUMUYECKHUE FJIEMEHTBI
7.2 HEOpPraHMUYECKUE BEIECTBA
7.3 XUMHUYECKHE PEAKIIUN
8 YMeHue onpenensTh:
31 BaJICHTHOCTh M CTENEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB, 3apsi]
’ MOHa
82 BUJ XMMUYECKOW CBSI3U M THUIl KPUCTAIIMYECKOHW CTPYKTYpbl B
' COCIIMHCHUSX
8.3 XapakTep CpPeabl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb
9 YMeHne XxapakTepu3oBaTh GU3NUECKUE M XUMUUECKHE CBOMCTBRA!
MPOCTHIX BEIIECTB (KHCJIOPOJ, O30H, BOJOpPOA, TpaduT, ammas,
9.1 KpeMHu#, a3or, docdop, cepa, XJop, HATpUW, Kamuil, MarHui,
KaJIBIIM, aJTFOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJE€ MX BOJHBIX PacTBOPOB (BOJA,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOM, OKCHABI H THAPOKCHJIBI
99 metauioB [-ITA rpymnm, amromunns, meau (II), munka, xenesa (I u
' III), oxenast yraepona (I u IV), kpemuus (IV), azora u ¢pochopa (111
u V), ceper (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THas,
docdopnas, yronpHasi, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOWCTBA BEIIECTB B
93 3aBHCHUMOCTH OT HUX COCTaBa U CTPOCHHUS, MPUMEHEHHUE BEIIECTB B
' 3aBUCHMOCTH OT HMX CBOWMCTB, BO3MOXHOCTb IPOTEKaHUS
XUMHYECKHUX IPEBPAIICHNUN B Pa3IMUHbIX YCIOBHIX
10 YMeHue COCTaBIsATh MOJIEKYJIIPHBIC U MOHHBIC YPAaBHEHUS PEaKIIHA,
B TOM YHCIIE:
10.1 peakIuiit FOHHOTO OOMeHa




10.2

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

10.3

WUIIOCTPUPYIOIUX XUMUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB
(Tpynim) HEOPraHMYECKUX BEIIECTB

10.4

MOATBCPKAAIOIMUX 'CHETUICCKYIO B3aUMOCBA3b MCXKIAY HUMU

11

YMeHne BIUUCIATH (IPOBOIUTH PaCUEThI):

OTHOCHUTENIbHYIO MOJEKYJSIPHYI0O U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN

11.2

MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE,

11.3

KOJIM4YCCTBO BCUICCTBA U €TI0 MAcCCy, 00beM Ta30B

11.4

[0 YPaBHEHUSAM XHUMMUYECKMX pEaKIUil M HaXOAWUTb KOJIMYECTBO
BEIIECTBa, 00BEM U Maccy peareéHTOB WM POJAYKTOB PEAKIIUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM ~ METOJaMH HAy4yHOro TIO3HaHUS (HaOuoJeHHeE,
U3MEepEeHHe, SKCIIEPUMEHT, MOJICIIMPOBAHKE) IPU U3YUCHUU BEIIECTB
U XMMUYECKUX SBJICHUH; yMeHHE c(hHOpMyTupoBaTh MpodieMy u
MPEMIOKUTh IyTH €€ PELICHUS

12.2

Oe30macHOi pabOThl C XMMHYECKHMMH BEIIECTBAMHU, XUMHUYECKOU
MOCYA0 U JIa0opaTOPHBIM 000pyAOBaHUEM

12.3

npaBUIaMu 0e301macHOTO oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YCMBIMH B HOBCGHHGBHOﬁ JKU3HH, ITpaBUJIaMU IMOBCACHHU B
Hesx cOepexeHus: 3J0POBbs U OKPYKAIOIICH TPUPOAHOU CpEIbI;
MOHMMaHKE BpeJa (OMacHOCTH) BO3ACUCTBHS HA )KUBBIE OPraHU3MBI
ornpeaenEéHHBIX BEIIECTB, croco6oB YMEHbILIECHUS u
MpeaoTBpalICHUA UX BPpCIAHOTO BOSHeﬁCTBHH
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Hanuuue MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3ydeHHe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UIECCKIMH U XUMHYECKUMH SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHUSI XUMHUYECKUX PEeaKIIUii

13.2

U3ydeHHe croco0OB pa3eieHus cMecen

13.3

MOJTYyYEHUE KHUCIOpOJa W H3YYEHUE €ro CBOWMCTB; MOJyYEHHUE
BOJIOPOJIa U MU3YyUYEHHUE €0 CBOWCTB; MOJYYEHHUE YTIIEKUCIIOTO ra3a u
M3y4YEHUE €ro CBOMCTB; MOJIyYEHHE aMMHaKa W H3YyYEHHUE €ro
CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MaCcCOBOW JOJEH
pacTBOPEHHOTO BELIECTBA

13.5

OpUMEHEHHEe  WHAMKATOpPOB  (JlakMyca,  METWJIOpaHXa |
dbenondTanenHa) s ONpeaeIeHUs XapakTepa Cpelbl B pacTBOpax
KHUCJIOT U IIEJI0YEN




13.6

UCCIICIOBAHUE U OIMCAHUE CBOMCTB HEOPraHUYECKUX BEILECTB
Pa3IM4HBIX KJIACCOB; N3yYEHHE B3aUMOJICHCTBUS KUCIIOT ¢ METaJUIaMH,
OKCHJIaMM  METAJUIOB,  pPAacTBOPUMBIMM U HEPaCTBOPUMBIMHU
OCHOBaHWSIMHU, COJISIMH; IIOIYYEHHME HEPAcTBOPMMBIX OCHOBAHMIA,
BBITECHEHUE OJHOIO0 MeTaula JPYrHM M3 pPacTBOpa  COJIH;
uccieioBaHie aM(pOTEpPHBIX CBOMCTB T'MAPOKCHUIOB ATIOMHHHSA U
LIUHKa

13.7

pelIeHne 3KCIePUMEHTANBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCIMHEHUI; «DIIEKTPOIUTHYECKAS
Juccoruanusay; «BaxHeHIIne HeMeTalUlbl U HMX COCIUHCHHS,
«Baxueiinye MeTamIbl 1 X COCIUHCHUS

13.8

XMMHYECKHE  HKCIEPHMEHTHI,  WIIIOCTPUPYIOIIHE  MPHU3HAKU
NPOTEKaHUs PEeaKLUUi MOHHOTO 0OMEHa; KaueCTBEHHbIC PEaKLUU Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOPAX MOHBI: XJIOPHI-, OPOMHUI-,
uomua-, cyinedar-, Qocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
THPOKCH/I-NOHBI, KATHOHBI aMMOHHMSI, MAaTHUS, KAJIBIIHSI, ATFOMUHHUS,
xkenesa (2+) u xenesa (3+), menu (2+), nHMHKA

14

YMmenue:

14.1

NpPEICTaBIATh PEe3yJbTaThl HKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeIbCTB, TpaUKOB M TaOJIUI[ U BBIABIATH SMIIUPUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABIMBAaTh  CBSI3M  MEXIy  peaJibHO  HaOII0JAaeMbIMHU
XUMUYECKUMH SIBICHUSIMU U TPOIECCaMH, MPOUCXOM[IIUMH B
MakKpo- ¥ MUKPOMHUPE, O0BACHATH TPUUUHBI MHOTOOOPAa3Hsl BEIIECTB

INEPEYEHb JJIEMEHTOB COIEPKAHUSA, IPOBEPJAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA
1 [lepBoHavalIbHBIE XUMUYECKUE MTOHSATHUS
1.1 UYucrele BemecTBa U cMecu. CrocoObl pa3aenieHus: cMecei
12 ATOMBI U MOJIEKYJIbI. XUMHUUYECKHE 3ieMeHThl. CHMBOJIBI XUMUYECKUX
) 37eMEeHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA.
13 Xumuyeckass Qopmyia. BaleHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB.
' CreneHb OKUCICHUS
3aKOH TIOCTOSHCTBA cocTaBa BewiecTB. OTHOCHUTENbHAs aTOMHas Macca.
1.4 OTtHocuTenbHas MOJIEKYIIIpHas Macca. MaccoBast 107151 XMMHUYECKOT O 2JIEMEHTA
B COCAMHEHUU
15 KonnuectBo BemectBa. Mok, MonsipHass macca. MoJisspHbIii 00bEM Ta30B.
' B3anmMocBsI3b KoJM4ecTBa, MacChl U YUCHA CTPYKTYPHBIX €IMHUI] BEIIECTBA




1.6

OuU3NYECKUEe U XUMMHUYECKUE SIBIICHUS. XUMHUUECKasl Peaklus U €€ MpPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUYECKUE YPABHECHUS

[Tepuonuueckuii 3axkoH u Ileproanyeckas cucreMa XMMHUYECKUX BJIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aToOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepronnueckas cucTEMa XMMHYECKHX 3JIEMEHTOB
.. MenneneeBa. [lepronbl u rpynmnbl. OU3NYECKUI CMBICI MOPSIKOBOTO
HOMEpa, HOMEPOB MEePUOJIa U TPYMIIbI 3JIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aTOMHBIX sifep. M3oTonbl. DnekTponsl. CTpoeHue
IEKTPOHHBIX 000J0YeK AaToMOB MepBbIX 20 XMMHUYECKHX HIIEMEHTOB
ITepuonnueckoii cucremst JI.11. Menneneesa
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3aKOHOMEPHOCTU B U3MEHEHHH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJOB, Kalus, Kalplus (paguyca aToMOB, 3JIEKTPOOTPUIATENbHOCTH,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) M HX COCIMHEHUH B
COOTBETCTBUHM C TIOJIO)KEHHEM »JjeMeHToB B Ilepuoamueckoil cucreme u
CTPOEHUEM HUX aTOMOB

CrpoeHue BemiecTa

3.1

Xumudeckass cBsi3b. KoBaneHTHas (TMOJsIpHAsT ¥ HEMOJISIPHAs)  CBS3b.
3JI€KTpOOTpI/II_[aTeJIBHOCTB XUMHUNYCCKUX DJICMCHTOB. I/IOHHaH CB3b.
MeTtannudeckas CBSI3b

3.2

Tunbl KpUCTAUIMYECKUX pPEETOK (aTOMHAs, HOHHAs, MeTauIndeckas),
3aBUCUMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMUECKOW PELIETKH U BUIA
XMMHYECKOH CBSI3H

Baxwuelimme npencraBuTeNM HEOPraHMYECKUX BemiecTB. Hemertamibl u ux
COCONHCHUA. MeTaJIJIBI 1 UX COCAUHCHUA

4.1

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHHMYECKHX COCAMHCHHIA: OKCHIOB
(conmeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) "
HecoJieoOpa3yroIue; OCHOBaHUN (IIENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KHCIIOT (KUCIOPOACOAEpKalMe U OECKUCIOPOJIHBIE, OJHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJIEH (CPeTHUX U KUCIIBIX)

4.2

®dusnyeckne W XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAUIOB:
BOJIOPOJa, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

@usnueckue U XMMHUYECKHUE CBOMCTBA IPOCTBHIX BELICCTB-METAJUIOB: JIUTHS,
HATpPHs, KaJaWsl, MarHAsS ¥ KaJIbLUsA, AIIOMUHUSA, kKeye3a. DICKTPOXUMUYECKHN
PS HAIPSKEHUN METAJUIOB

4.4

PuU3NYECKUE U XUMHYECKHUE CBOMCTBA BOJOPOJIHBIX COCINHEHUN HEMETAIIOB:
XJIOpPOBOJOPO/JIa, CEPOBOAOPOJIA, aMMHAKA

4.5

dusnyeckue ¥ XUMHUYECKHE CBOMCTBA OKCHUIIOB HemeTauioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue
OKCHJIOB HEMETAJJIOB

4.6

Xumudeckrue cBoMCTBa OKCHIOB: MeTtawioB [A-IIIA rpynm, muaka, meau(Il) u
xenesa(ll, III). [Tomy4yenrne okCUIOB METAIIOB




4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUN U aM(OTEPHBIX TUIPOKCUIOB (HA TIpUMEpe
THAPOKCUIOB alIOMMHHUS, JKene3a, LuHKa). [lomydeHne oOCHOBaHUN U
aM(OTEpHBIX THAPOKCUIOB

4.8

OOure XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOIOPOAHOM,
CEpPHHCTOM, CEpPHOMU, a30THOM, (HochHOPHON, KpeMHUEBOH, yroabHOH. Ocolbie
XUMUYECKHE CBOMCTBAa KOHLICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.
[Tony4yeHnue KucIoT

4.9

OO6mue XuMHUYECKHE CBOMCTBA cpeHuX colier. [Tomyuenue coneit

4.10

[Tonmyyenne, coOupaHue, pacro3HaBaHUE BOAOPOAA, KUCIOpOJAa, aMMHAKa,
YTJIEKUCIIOTO Ta3a B JabopaTopuu

4.11

[Tonmyyenne amMmmuaka, CEpHOI M a30THOM KUCIJIOT B MPOMBILIUIEHHOCTH. O01mune
CIOCOOBI OTYYEHUSI METAJIOB

4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUecKUX peakiuii o pa3InyHbIM IpU3HAKaM: 110 YUCTY U
COCTaBy Y4YacTBYIOLIMX B pEAaKIMM BELIECTB, MO TEMIO0BOMY 3(QeKTy, IO
WU3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX FIIEMEHTOB

5.2

TeroBoit >pdexT XUMHUYECKON peakiH, TEPMOXMMUYECKHE YPaBHEHUSI.
OK30- U DJHIOTEPMUYECKUE peaKIUU. TepMOXUMHUYECKUE YPABHCHUS
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OKHCIUTENTBHOBOCCTAHOBUTENIBHBIE peakiuu. OKUCINTENN U BOCCTAHOBUTEIIN.
[Ipomecchl  OKMCIIEHUST M BOCCTAHOBIIGHHS.  DIEKTPOHHBIM  OamaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIIUU

5.4

Teopus 35eKTpoAUTHYECKON quccouuanui. KaTHoHbl, aHHOHBI. DJIEKTPOJIUTHI
1 HeRNIeKTPoJuThl. CUiIbHBIE U cllabble 3JeKTPOauThl. CTeneHb UCCOHAlNN

5.5

Peakiiun nonHoro oomeHa. YciioBHsl IPOTEKaHUS PEaKIMii HOHHOTO OOMEHa,
IIOJIHBIE U COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUM

XuMHs ¥ OKpY’Karolas cpeaa

6.1

BemecTtBa m marepuanbl B IOBCEIHEBHOW >KM3HU 4YelloOBeKa. be3omacHoe
WCIIOIb30BaHUE BEIIECTB U XMUMHUYECKUX PEAKIUH B JIAOOpATOpPUU H OBITY.
HepBa;I IIOMOIIIb HpI/I XUMHUUYCCKUX OXKOorax mn OTpaBHGHI/I}IX

6.2

XUMHUYECKOE 3arps3HEHHWE OKpYXKarommel cpeasl (KUCIOTHBIE O,
3arpsi3HEHUE TOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeAOTBpallCHUS
[Ipenenbuas nonyctumasi koHueHtpamus BemectB (IIJIK). Ponbp xumuum B
pEeIIeHUU JKOJOTHYECKUX TMpobsieM. YcuieHue mnapHUKoBoro 3ddekra,
pa3pylIeHHE 030HOBOIO CIIOs

6.3

[Tpumenenue cepsl, a3ora, pocdopa, yrieposaa, KpeMHHUS U UX COCIUHEHHUN B
OBITY, MEIWIIMHE, NMPOMBIIUICHHOCTH M CEIIbCKOM Xo3siiicTBe. [IpumeHeHune
METa/UIOB M CIUIaBOB (CTajb, YYTYH, TIOPAJIOMUHHKA, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH X coequHeHui. [ToHaTHe 0 Koppo3un MeTaiioB, OCHOBHBIE
CTIOCOOBI 3aIUTHI UX OT KOPPO3HU




6.4 [IpupoaHbIE HMCTOYHUKH YTIEBOIOPOAOB (Yrojib, MPUPOAHBIN ra3, HEQPTH),
’ MPOYKTHI UX MepepaboTKH (OEH3MH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH
[lepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COEIMHEHUSIX
6.5 yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, STAHOJL, TTIUIEPUH, YKCYCHAsl KUCIIOTA).
' [TonsiTre 0 OMOTOrMYECKH BaXKHBIX BEILIECTBAX: )KUPAX, OENIKax, YIIeBOAaX — U UX
POJIH B *KHU3HU YEJIOBEKA
7 Pacuérsr:
7.1 o GpopmMynaM XUMHUYECKUX COSTUHECHUIN
7.2 Macchl (MaccoBOif) 0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKHUM YPaBHEHUAM

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETH
HUHTEPHET






