PABOYAS ITPOT'PAMMA
y4eOHOTro mpeaMera
XUMMUS
(6a30BBIi YPOBCHB)

st 8-9 kaccoB 00pa30BaTENbHBIX OpraHu3alui



MMOACHHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMmMa mo XMMUK Ha YpOBHE OCHOBHOIr'O 00ILEero oOpa3oBaHUs CO-
CTaBJieHa Ha OCHOBE TPeOOBaHMM K pe3yJibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTebHON
porpaMMbl OCHOBHOI'O o011ero oopazoanus, npeacrapieHHbix B @I'OC 00O, a Tak-
K€ Ha OCHOBe (peepasibHON paboyel mporpaMMbl BOCIIUTAHUS U C Y4ETOM KOHUEMIIMU
IpenojaBaHus yueOHOro npeaMera « XuMus» B o0pa3zoBaTeIbHBIX opraHu3anusx Poc-
curickon denepanumu.

[Iporpamma mo XxuMumM pazpadboTaHa C IEIbI0 OKa3aHUSI METOAUYECKON IMOMOIIH
YUUTEIIO B CO3/IaHUM paboyeil mporpaMMbl 10 y4eOHOMY TIPEAMETY.

[Iporpamma 1o XMMuM JaeT NpeJICTaBICHUE O LENIX, 001Iel cTpaTeru o0ydeHus,
BOCIIUTAHUS W  Pa3BUTHUA  OOYYAIOIIMXCSl  CPEACTBAMM  y4yeOHOro IpeaMera,
YCTAaHABJIMBAET  00s3aTe€bHOE  MPEAMETHOE  COJEpXKAHHE,  MPEeAyCMaTpUBAET
pacnpeneneHle ero o KiaccaMm U CTPYKTYPUPOBAHKE IO pa3jiesiaM U TeMaM MPOrpaMMbl
0 XWUMWH, OIpPEACISIET KOJIMYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTUKU
COJIEP’KaHUsSI, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YYEHUS] XUMUU C YYE€TOM
MEXIPEIMETHBIX UM BHYTPUIIPEIMETHBIX CBSI3€HM, JIOTMKM y4eOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEW OOYy4aloUIuXcs, ONpeaessieT BO3MOXKHOCTH IIpeaMeTa
JUISL pealiv3aliuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
IporpaMMbl Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHUMN
K pe3ysibTaraM OOy4YeHUsl XMMHUHU Ha YPOBHE LIE€J€ M3ydeHHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIBHOMN JEATEIbHOCTU 00YJaroIIerocs Mo OCBOCHUIO Y4eOHOT O
COJIEPKaHUS.

3HaHWE XHMMHUHU CIY)KHUT OCHOBOM s (OPMHUPOBAHUS  MHUPOBO33PEHUS
00y4aroIIerocsi, €ero MpeiCTaBICHUd O MAaTEPUATBHOM E€IUHCTBE MUPA, BAXHYIO POJIb
urparoT (HopMHUpyeMble XMMHUEH MPEJCTaBICHUS O B3aUMOIIPEBPALICHUSIX JHEPrUU
1 00 DHBOMIOIMUM BEIIECTB B TPUPOAEC, O NYTSAX PEIICHHS TJIOOAIbHBIX MpobieM
YCTOMYMBOIO pAa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPreTUUYECKOM, MHIIEBOM
U DKOJIOTHYECKON 0€30MacHOCTH, MPoOJIeM 3IpaBOOXPAHCHHUS.

N3ydyenune xumun:

CHOCOOCTBYET peanu3alil BO3MOXXHOCTEH [Isl caMOpa3BUTHS U (HOpMUpOBaHUS
KYJIbTYpBI JINYHOCTH, €€ 001Iel 1 PYHKIHOHATLHOM IPaMOTHOCTH;



BHOCUT BKJIaJ] B (OPMUPOBAHHE MBIIIICHUS M TBOPYECKUX CIOCOOHOCTEN
OOy4JalIIMXCs,  HABBIKOB KX  CaMOCTOATENIBHOM  y4eOHOW  JesTeNbHOCTH,
AKCIEPUMEHTAIbHBIX W MCCJIENOBATEIbCKMX  yYMEHUM,  HEOOXOAMMBIX  Kak
B MMOBCE/THEBHOM KU3HH, TaK U B TPOPECCUOHATBHOU €SI TEIHHOCTH;

3HAKOMUT CO CIENU(PUKON HAYUHOT'O MBIIIICHHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs/Ia HAa €IWHCTBO MPUPOABI U UEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTaloMm
B (h)OpMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00 y4JarOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSIM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIQJ B IKOJOTHYECKOE O0Opa3oBaHUE
00 y4JaroImuxcsl.

Jlanubple HampaBieHUss B OOYyYEHMHM XUMHUU OOECHEeuMBAIOTCS —crenudukoit
COJIEp’KaHUsl Y4EOHOr 0 MpeMeTa, KOTOPBIN SBISETCS MeIarornyecky alanTupOBaHHBIM
OTpakeHHeM 0a30BOW HayKd XMMUU Ha OMPEEICHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIo OOIIEro oO0pa3oBaHUs OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIUMUCS CHUCTEMbI IEPBOHAYAIBHBIX MOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKON XUMHUHM U HEKOTOPBIX OTACIbHBIX 3HAUMMBIX MOHSITUN OpPraHUYECKOU
XUMUH.

CtpykTypa colepxkaHus MpOrpaMMbl MO XUMHUU CHOpPMUPOBaAHA HA OCHOBE
CUCTEMHOI0 MOJX0/1a K €€ u3ydeHuto. CopepkaHne CKIaAbIBAETCS U3 CUCTEMbI TOHATUI
O XMMHYECKOM BJIEMEHTE M BEHIECTBE M CUCTEMBI MOHATUM O XMMHUYECKOUW pPEAKIIUH.
O06e 3T CHCTeMBbl CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIMIY TMOCIEA0BATEIBHOTO
pa3BUTHS 3HAHUW HA OCHOBE TEOPETUUYECKUX MPEICTABICHUIN Pa3HOIO YPOBHSI:

ATOMHO-MOJICKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepnoguueckoro 3akona /.M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

YUEHHS O CTPOSHUM aTOMa U XUMHUYECKON CBSI3H;

peICTaBICHUN 00 PIEKTPOTUTHIECKON TUCCOIMAIIMN BEIIECTB B PACTBOPAX.

Teoperuueckue 3HaAHUS PACCMATPUBAIOTCA HA OCHOBE AMITMPUUYECKHU MOTYYEHHBIX
¥ OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MTOCJIEIOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY,
BBITIONHSASE ~ (QYHKIMH OOBSICHEHHWS ¥  TPOTHO3UPOBAHUS  CBOKMCTB, CTPOCHUS
Y BO3MOYKHOCTEW MPAKTUYECKOT0 IPUMEHEHHUS ¥ TTOJIyUEHUS N3y4YaeMbIX BEILIECTB.

OcBoeHue MporpaMMbl 0 XUMHUH CITOCOOCTBYET (OPMHUPOBAHUIO TMPEICTABICHUS
O XMMHUYECKOW COCTABIISIONICH HAy4YHOM KapTUHBI MHpPAa B JIOTUKE €€ CHUCTEMHOU
MPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM MO3HAaHUS B HAYKE.
N3ydyeHne XUMUM MPOUCXOAUT C MPUBJICYCHUEM 3HAHUHN U3 paHEe U3YYCHHBIX YU4EOHBIX
npeameToB: «OKpyxarmuil Mupy, «bronorus. 5—7 knacced» U «Pu3HKa. 7 KI1acey.

[Ipy m3ydeHHH XMUMHH MPOUCXOIUT (POPMUPOBAHHME 3HAHUN OCHOB XMMHYECKOU
HAayKl Kak o0O0JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMUS, MPAKTUYECKOU JeATEeTbHOCTH
YeJloBeKa U KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. 3agada y4eOHOTO
mpeIMeTa COCTOUT B (OPMHUPOBAHUM CHCTEMbl XUMUYECKUX 3HAHUM — Ba)KHEHIITNX
(GakToOB, MOHATHN, 3aKOHOB W TEOPETHMUECKHUX TOJOKEHUU, ITOCTYIMHBIX O000OIIEeHUMN
MHUPOBO33PEHYECKOT0 XapaKTepa, s3blka HayKH, B MPUOOIIEHUHA K HAyYHBIM METOJaM



MO3HAHUS TPU H3YYCHUM BEHIECTB W XHUMHUYECKUX peakiuii, B (HOpMHUpPOBAHUU
U pa3BUTUM TIO3HABATEIbHBIX YMEHUW U MX NMPUMEHEHHH B y4eOHO-ITO3HABATEIILHOMN
U y4eOHO-HCCIIEIOBATEIbCKOW  JACSATEIbHOCTH, OCBOCHHMM TMpaBuyl 0OE30MacHOro
oOpaleHus ¢ BeIIeCTBAMH B TTOBCEHEBHOM KU3HU.

[Ipy m3y4yeHMM XUMUM HA YPOBHE OCHOBHOIO 00IIEro 0Opa3oBaHMSI Ba)KHOE
3HaUYCHUE PUOOPEH TaKUE 111U, KaK:

dbopmupoBaHue MHTEJUIEKTYalbHO pa3BUTOMN JUYHOCTH, rOTOBOI
K CaM000pa30OBaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY TPUHATHIO PEIICHUMH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM >KU3HU;

HAIPABJIICHHOCTh OOYYEHUS Ha CHCTEMATHYECKOE MPHOOIICHUE OO0YyJaronuXxcs
K CaMOCTOSITEJIbHOM TIO3HaBaTeNIbHOM J1eATEeIbHOCTH, HAay4YHbIM METOJIaM MO3HAHUS,
(bOpMHUPYIOIIMM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

o0OecrieueHre yCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHHUIO 00YyUYaIOIIMMUCS OIbITa
pazHoOOpa3HOM JESTeNIbHOCTH, TO3HAaHUSI M CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETEHIMI ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE /JI PA3JINYHbBIX BUOB
NEATEeIbHOCTH;

dbopmupoBanue o0mIeH (YHKIIMOHATHLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJIE YMEHUI OOBSICHSTh U OLICHUBATH SIBICHUS OKPYKAIOIIET0 MUPA, UCTIOIb3Ys
3HAHMUSI U OINBIT, MOJyYEHHbIE MPU W3YYCHUH XHUMHH, MPUMEHATh WX TPHU PEUICHUU
po0JieM B MOBCETHEBHOW KU3HU U TPYOBOM J1€ATEIILHOCTH;

dopMupoBaHue y o0Oy4arommxcss TYMaHHUCTHUYECKHUX OTHOIICHUW, TMOHUMAaHUS
IIEHHOCTH XMMHUYECKUX 3HAHUW I BBIPAOOTKU DKOJOTUYECKHU II€JIeCO00Pa3HOro
MOBEJICHUSI B OBITY M TPYJIOBOM JEATETHLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS
Y OKPYXKaroUIEeW TPUPOTHOU CPELBIL;

pa3BUTHE MOTHBallUM K  OOY4YEHHIO, CIIOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CaMOBOCIIMTAHHWIO HA OCHOBE YCBOCHHMSI OOIIEUETIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOPY MPpOGUJIsi U HAMPABJICHHOCTH JTabHEUIIIEr0 00ydeHHs.

OO6iee ynciio yacoB i u3ydeHust xuMuu — 136 gacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHBIE XUMHUYECKHE IOHATHS

[Ipeamer xumuun. Ponp XMMHUM B KW3HHU YEI0BEKAa. XUMHSA B CUCTEME Hayk. Tena
v BelecTBa. usznueckue CBONCTBA BENIECTB. ATPETaTHOE COCTOAHUE BelleCcTB. [lonsTHE
O METOoJlax Mo3HaHUsI B XUMHUHU. YucThie BemiecTBa U cMecu. CrocoObl pasjaeieHus
CMEcCeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocTbie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckas Gopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX D3JIEMEHTOB. 3aKOH
MMOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass aroMHas wmacca. OTHocuTelnbHas
MOJIEKYJIIpHast Macca. MaccoBas 10JI1 XUMUYECKOTO AJIEMEHTA B COCIUHECHUMU.

KomuuecTBo BemecTBa. Mosib. MossipHast Macca. B3auMocCBsA3b KOJIMYECTBA, MacChl
W 4YHCIa CTPYKTYPHBIX €IWHUII BemiecTBa. PacdeTsl mo QopmynaM XUMHUYECKHX
COCIUHCHUM.

DU3NYECKUE U XUMUUECKUE SIBJICHUA. XUMHUYECKasl peakIys U €€ MpU3HaKu. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUEeCKUE ypaBHeHUd. Knaccudukanus XuMHUECKUX
peakiuii (CoeTMHEHUs, pa3IoKEHUs, 3aMeIeHUs, OOMEHa).

Xumuveckuu SKCnepumenm:.

3HAKOMCTBO C XHMMHYECKOW TOCYAOH, NpaBWaMU pabdoThl B J1a00OpaTOpUH
U TpueMamMu oOpaieHust ¢ JabopaTopHbIM 000pYyIOBaHHWEM, W3y4EHUE M OIMCAHUE
(bU3UYECKNX CBOMCTB OOpa3llOB HEOPTraHWYECKUX BEIIECTB, HAOIIOJeHUE (PU3NUECKUX
(mnaBieHNE BOCKA, TassHUE JIbJIa, pAaCTUPAaHUE caxapa B CTYNKE, KHTICHUE W KOHACHCAIIUS
BOJBI) W XUMHUYECKUX (TOPEHHE CBEYM, TMPOKATMBAHWE METHOW MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCJIOTOM) SIBJI€HHMM, HAOJIOJEHUE M OIKCaHHWE MPU3HAKOB
NPOTEKAHHUSI XMUMHUYECKUX pPEaKUud (pa3joKeHHE caxapa, B3auMOJECHCTBHE CEPHOMU
KHCJIOTBI C XJIOpuJioM Oapusi, pasnoxkeHue ruapokcuaa meau () mpu HarpeBanuu,
B3aMMOJeiicTBUE Kene3a ¢ pacTBopoM conu meau (ll), uzydenue cnocoOoB pazaeneHust
cMeceld (C TOMOIIBIO MAarHuTa, (UIbTpPOBaHHWE, BBIMAPUBAHHUE, AUCTUIUIALNA,
xpomarorpadusi), IpoOBeJeHNE OUYUCTKH MOBAPEHHOM COJM, HAOJIOJIEHUE U OMUCaHUE
pe3ynabTaTOB TPOBENEHHUS ONBITA, WIUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl,
CO3JIaHUE MOJIeNIEH MOJIEKYI (IIapOCTEPKHEBBIX).

BaxxHeiilune npeacTaBuTe/ Il HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. KHCIOpOI — 3JIEMEHT U MPOCTOE BEMIECTBO.
Haxoxaenue kuciopona B mpupoje, (Pu3ndeckue U XMMHUUYECKHE CBOMCTBA (peakiuu
ropeausi). Oxcuapl. [lpumenenune kucnopoga. CrocoObl TONYYEHHS KHUCIOPOJa
B JIa0OpaTopuud U MPOMBINUIEHHOCTH. KpyroBopot kuciopoaa B mpupoge. O30H —
AITIOTPOITHAS MOIU(PHUKAIINAS KUCTOPO/IA.



TemoBoil 3P hekT XUMUYECKON peakini, TEPMOXMMHUUYECKUE YpaBHEHUS, 3K30-
U DHIOTEPMUYECKHE peakuuu. TOMIMBO: Yrojb M METaH. 3arpsA3HEHUE BO3/1YyXa,
YCHJIEHHE MTapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CHOS.

Bonopon — snemeHT u mpocroe BemecTBo. HaxoxkaeHune Bomopoja B HNpUPOIE,
dbu3uYecKkre U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObl MojydeHusl. KHUCIOThI
U COJIN.

MounspHblii 00beM Ta30B. PacueTsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBOWCTBA BOAbL. Boma kak pactBoputens. PactBopel. Haceimennbie
Y HEHACBILLIEHHBIE PaCTBOPBI. PaCTBOPUMOCTH BELIECTB B BOAE. MaccoBasi 10715 BEIECTBA
B pacTBope. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHuA. Pojib pacTBOpOB B MPHUPOJIE
U B KU3HU 4enoBeka. KpyroBopor BoAbl B mpHUpOAE. 3arpsi3HEHUE MPUPOIHBIX BOJI.
OxpaHa 1 OYMCTKA TPUPOIHBIX BO/I.

Knaccudukanuss Heopranuueckux coenunenuit. Oxkcuabl.  Kiaccuduxanus
OKCHJIOB: coJjieo0pa3yroiue (ocHOBHBIE, KHCJIOTHBIE, amdorepHbIe)
U HecosneoOpazyroniue. Homenknarypa okcuoB. @u3ndeckue 1 XUMHYECKUE CBOHCTBA
okcuzioB. [lonmyyenue okCuaoB.

OcuoBanus. Knaccudukaruss OCHOBaHHI: IIEIIOYH U HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBaHui. @OU3MYECKME U XHUMHUYECKHE CBOMCTBA OCHOBAHHIA.
[TomyyeHne OCHOBaHUM.

Kucnorsl. Knaccudukarmuss xucinor. Homenknatypa kucinor. Pusnueckue
Y XMMUYECKHE CBOMCTBA KUCIOT. Ps aktuBHOCTH MeTaiuioB H.H. bekerona. [lonyuenue
KHUCJIOT.

Comu. HomeHnknarypa conei.

DOU3NYECKE U XUMUYECKHUE CBOKMCTBA coser. [lonydenue comnen.

['eneTnyeckas CBsI3b MEXAY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckutl S9KCnepuMeHm:

KaueCTBEHHOE OIpEEJICHUE COJACp)KaHUsl KUCIOpPOAa B BO3AYyXe, MOJy4EHUE,
coOMpaHue, pacno3HaBaHUE M M3YyYEHHE CBOICTB KHUCJIOpOAa, HaOJo/IeHue
B3aMMO/IEUCTBUS BEILECTB C KUCIOPOJAOM M YCIOBHSI BO3HUKHOBEHHS U NPEKPALLECHUS
ropeHust (moxapa), 0O3HaKOMJIEHHE C OOpa3llaMH OKCHUIOB U OIMCAaHUE UX CBOMCTB,
NOJIyYeHHE, COOMpAaHME, PAacCIO3HABAaHUE M W3YYEHHE CBOICTB BOJOpoAa (rOpeHue),
B3auMozeiicteue Bojopoga ¢ okcuaom Menu ()  (Bo3aMoxkHO wHcCHONIB30BaHUE
BUJICOMATEpUAJIOB), HaOIOJeHne O0Opa3loB BEIIECTB KOJIMYECTBOM |  MOJb,
UCCIIEZIOBaHNE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IPUTOTOBJIEHHUE PACTBOPOB C OINPEAEIEHHOW MAaCCOBOM J10JIel paCTBOPEHHOT'O BELIECTBA,
B3aMMO/IEICTBUE BOJIbI C METAJUIAMU (HATPUEM U KaJibIIueM) (BO3MOKHO HUCIIOJIb30BaHUE
BUJICOMATEPUaJIOB), MCCIEI0BaHUE OOpa3llOB HEOPraHUYECKUX BELIECTB pa3IMUYHbIX
KJIaCCOB, HAOJIIOJICHUE HW3MEHEHUs OKpackd WHAMKATOPOB B PACTBOPAX KHUCIOT
U 11en04el, n3ydeHnue B3aumoeicTsus okcuaa meau (1) ¢ pactBopom cepHOM KUCTOTHI,
KUCJIOT C METaulaMH, pEakiui HeHTpadu3aluy, TOJydeHHe HEepacTBOPUMBIX
OCHOBaHHI, BBITECHEHHE OJHOTO MeTalja IPYyruM M3 pacTBOpa COJM, pEIIeHUE



SKCICPUMEHTANIBHBIX 337ad Mo TeMe «BaxHeWlMne KiIacChl HEOPraHWYECKUX
COECIUHEHUI.

Iepuoanueckuii 3akoH u Ilepumoamyeckass cucreMa XMMHYECKHX 3JIEMEHTOB
.. MenpgeaeeBa. CrpoeHne aroMoB. XHUMHYECKasd CBA3b. OKHCIUTEIbHO-
BOCCTAHOBUTE/IbHbIE PeaKUNU

[lepBble MOMBITKU KJIACCU(UKAIMU XUMUYECKUX 3yIeMeHTOB. [loHATHE 0 rpymmax
CXO/IHBIX 3JIEMEHTOB (IIEJIOUHBIE U IIETOYHO3EMEIbHBIE METAILIbI, FaJ0r€Hbl, UHEPTHBIE
rasbl). DJI€MEHThI, KOTOpPbIE 00pa3yoT aM(POTEPHBIE OKCUJIBI U THAPOKCHIBI.

[lepuomnueckuin 3akoH. Ilepuoamyeckas cucreMa XUMHUUYECKUX DIIEMEHTOB
J.N. MenneneeBa. Koporkonepuonnas u aiavHHonepuoaHas dopmel [lepuognyeckoi
cucreMbl xumnueckux 35eMeHToB .M. Menneneesa. Ilepnoael u rpynnel. usznueckui
CMBICJI MIOPSAKOBOIO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIBI AJIEMEHTA.

Ctpoenne aromoB. CoctaB atromubix sigep. M3otombl. OnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JIOYEK aTOMOB NEpBbIX 20 XMMUYECKUX 31eMEHTOB llepuoanueckoii
cucteMbl J[.1I. MengeneeBa. XapakTepUCTHKAa XHUMHUYECKOTO JJIEMEHTA IO €ro
nojoxeHuto B Ilepuonnueckon cucreme .M. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs paguyca arOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TpYIIaM M IE€pUOJaM. 3HAayEHUE
Ilepnonnueckoro 3akoHa u Ilepmoamdeckol CHUCTEMBI XUMHUYECKUX JJIEMEHTOB
JUISl PA3BUTHS HayKH U NpakTuku. .M. MenneneeB — yueHbIN U IPaKIaHUH.

Xnmuueckass  cBA3b. KoBanmeHTHas  (monsipHass W HENOJSIpHAsi)  CBA3b.
DIEKTPOOTPULIATEILHOCTD XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucnenus. OKHCIUTEIbHOBOCCTAHOBUTENBHBIE peakuuu. lIporecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuveckuu SKCnepumenm:

U3y4eHHe OO0pa3loB BEUIECTB METANIOB W HEMETaIOB, B3aUMOJICHCTBHE
FUAPOKCUAA IIMHKAa C pPAacTBOpaMy KHUCIOT M IIEJIOYEH, MPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEAKLMil (rOpeHHue,
peaKuuu pa3aoKeHUsl, COEAUHEHUS).

Meoscnpeomemuvie cés3u

Peanuzanus MeXNpEeIMETHBIX CBSI3€M NpU M3Y4YEHUM XUMUM B 8§ Kiacce
OCYIIECTBIIIETCS Yepe3 UCMOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSTUM, TaK
W TIOHSATHUM, SBJSIFOIIUXCS CUCTEMHBIMU [UIA OTIEJIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4HOTO IMKJIA.

OO01uue ecTeCTBEHHO-HAYUHbIC MIOHSTHUS: HAY4YHbIA (aKT, TUIIOTE3a, TEOPHSI, 3aKOH,
aHaJM3, CHHTE3, KiacCHu(pUKaIusi, IEepUOAUIHOCTh, HAOMIOACHHUE, JKCIECPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duszuKa: Marepusi, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOIBI,
pPaIMOaKTUBHOCTh, MOJICKYJA, DJIEKTPUUYCCKUNM 3apsil, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHHE BEIeCTBA, Ta3, (PU3nUecKue BEIWYHHBI, SAUHUIBI U3MEPECHMUS,
KOCMOC, IIaHETHhI, 3Be3/bl1, COJIHIIE.



buonorus: dborocunTes, npixanue, ouocdepa.
['eorpadus: atmocdepa, rugapocdhepa, MUHEPATbl, TOPHBIE MOPOJbI, IOJE3HBIC
HCKOIaeMbI€, TOTUIMBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTBo 1 XMUMHYECKas peaKkus

[lepuonnueckun 3akoH. llepruoamyeckas cucTeMa XUMHYECKUX DIIEMEHTOB
A.N. MenneneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOMCTB
XUMHUYECKUX BJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaIMs, KaJIbLUHUS U UX COCAUHECHUU
B COOTBETCTBUU C MOJIOKECHUEM 3JIEMEHTOB B [Ieproandeckoil cuctemMe U CTpPOCHUEM UX
aTOMOB.

CrpoeHnue BemecTBa: BUAbI XUMHUUECKOM CBA3U. THIIBI KPUCTAIUTMYECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BENIECTBA OT THNA KPUCTAUIMYECKOM pEIIETKH U BUIA
XUMHUYECKOU CBS3U.

Knaccudpukanus u HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIIMXCSA K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHHUM,
TE€HETUYECKAs CBSI3b HEOPIaHUYECKUX BEILECTB.

Knaccudukamuss  XUMUYECKHX  peakIuid MO  pa3Iu4yHbIM  MpU3HAKaAM
(MO 4YMCIy W COCTaBY YYacTBYIOUIMX B PEaKIUMU BEIIECTB, MO TEIUIOBOMY 3(DdeKTy,
M0 WM3MEHEHHUIO CTETECHEW OKUCICHUS XUMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH,
M0 y4acTHUIO KaTaju3aropa). JK30- U DHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[lonsiTue o0 ckopocth XxumHuuecko peakuuu. [loHstTue 00 0O0paTUMBIX
U HEOOpAaTUMBIX XUMUYECKHX peakiusax. [IoHATHE O TOMOTEeHHBIX M TE€TEPOTCHHBIX
peakuusax. Ilomstme o karammze. [loHATHE O  XMMMYECKOM  PaBHOBECHH.
@aKTOpbl, BIMSAIONIME HA CKOPOCTh XUMHYECKOW PEAKIMU U TOJOKEHUE XUMUYECKOTO
PaBHOBECHS.

OKuCINTENBHO-BOCCTAH OBUTEIIbHBIE peakuuu, DJIEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTENIBHON peakinu. COCTaBIECHNE YPaBHEHNU OKHUCIUTEIbHO-
BOCCTaHOBHTEJIbHBIX PEAKIIMI C UCTIOIb30BAHUEM METO/a 3JIEKTPOHHOr0 OanaHca.

Teopust 3JIEKTPOIUTUYECKON AUCCOLMALMU. DJNEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katnonbl, anHunoHbl. MeXaHW3M JHCCOIMALIMM BEUIECTB C PA3JWYHBIMU BUJIAMU
XuMHUUeckoil cBsa3u. Crenenp aucconuanu. CUIbHbIC U CIa0bIe DJIEKTPOIUTHI.

Peakun moHHOro oOMeHa. YCJIOBHUS MPOTEKAHUS PEAKUUM HMOHHOTO OOMEHa,
MOJIHBIE W COKPAILICHHBIE MOHHBIE YpaBHEHUs peakiuii. CBOKWCTBA KHUCIIOT, OCHOBAHUH
U COJICH B CBETE MPEICTABICHUN 00 JIEKTPOIMTUYECKON nuccornuanuu. KauecTBeHHbIe
peakuuu Ha MOHBL. [IoHATHE O TUAPOIU3E COTIEN.

Xumuueckuu dSKCnepumenm:
O3HAKOMJICHHE C MOJICJIIMU KPUCTAUIMUYECKUX PEIIETOK HEOpraHWYeCKUuX
BEIIIECTB — METAJJIOB U HEMETAJJIOB (IrpaduTa U aaMmasa), CJI0XKHBIX BEIECTB (XJI0pujia



HATpHs1), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKON PEaKIUU OT BO3JICHCTBUS
pa3IuYHbIX  (HAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCOIMAIMKM KHCIOT, IIeNo4el W coneld (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAJIOB), MPOBEIACHUE OIBITOB, WLTIOCTPUPYIOMINX TPU3HAKK TPOTEKAHUS
peakiii HOHHOro oOMeHa (00pa3oBaHMe OCaKa, BhIIEICHUE Ta3a, 00pa30BaHUE BOJIbI),
OIBITOB, WLIIOCTPUPYIOIMINUX TPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEaKITUi
(ropeHue, peakIMu pa3IOoKEHUs, COCAMHEHUs), PpACIO3HABAHME HEOPTaHUYECKUX
BEIIECTB C MOMOIIBIO0 KAUECTBEHHBIX PEAKIIM HA MOHBI, PEIICHUE dKCIIEPUMEHTATLHBIX
3aad.

HemeTtaunbl 1 X cOeAMHEHUSI

OO11ast XapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEPHBIE
crenenu okucneHus. CTpoeHue u pusnueckre CBOMCTBa MPOCTHIX BEIIECTB — FaJIOTEHOB.
XHWMHUYECKHME CBOMCTBA Ha MmpuMepe xjiopa (B3aUMOJEHCTBHE C METaJUIaAMH,
HEMeTalIaMu, menoyamu). XsnopoBoaopoa. ComnsiHas KUCIOTa, XUMAYECKHE CBOWCTBA,
NOJIy4€HHE, MpUMEHEHHE. [[eficTBre XJ0pa U XJIOPOBOJOPOAA HA OPraHU3M YEJIOBEKA.
BakHelmme XJIopuapl U UX HaX0XKICHUE B IIPUPOJIE.

OO1as xapakTepucTika 31eMeHToB VIA-rpymnmnbl. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIE CTETIEHH OKHUCIICHHUS.

Crpoenue u (u3NYECKUE CBOMCTBA IMPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBI.
AmnoTpornHele  MOAM(UKALIMM KHUCIOpOAA U cepbl. XHUMHYECKHE CBOWCTBA CEPBHI.
CepoBogopos, cTpoeHue, Ppu3nueckue W XUMHUUYECKHE CBOMCTBA. OKCHABI CEephl Kak
MPEICTABUTENIM KHUCIOTHBIX OKCUAOB. CepHasi KHUCIIOTa, (PU3NYECKHE M XUMHYECKHE
CBOICcTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIIOT U cneruduueckue). XuMHUUECKUe
peaKIny, JISKAIUE B OCHOBE MPOMBILIUIEHHOTO CIoco0a MOMy4eHUs CEPHON KHUCIIOTHI.
[Tpumenenne. Conau CepHOM KHUCIIOTHI, KauyeCTBEHHas peakiusi Ha Ccylb(ar-noH.
Haxoxnenue ceppl W €€ COCAUHEHWHM B MOPUPOJC. XHUMHUUYECKOE 3arps3HCHUE
OKpY>Karolel Cpeabl COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arpsA3HEHUE BO31yXa
Y BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPALCHMUSL.

OO01as xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHMSI aTOMOB,
XAapaKTEPHBIE CTEIICHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHEe B Tpupone, (U3NYECKHe W XHMHUYECKHE CBOMCTBa.
KpyroBopor azora B mpupone. AMMHAK, €ro (pU3NYEeCKHe U XUMHUYECKHE CBOWCTBA,
NOJIy4YE€HUE u IPUMEHEHUE. Conu aMMOHMUS, 170'¢ duznueckue
U XMUMHYECKUE CBOWCTBA, NMpuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHS.
A3OoTHasi KUCIIOTa, €€ MoJydyeHue, (PU3nueckrue U XMMHYECKHE CBOMCcTBa (00ILIue Kak
NPEICTaBUTENIS Klacca KMCIOT U cneurduueckue). Vcrnonb3oBaHue HUTPATOB U COJIEH
aMMOHHS B KAuecTBE MHUHEPaJbHBIX yA0OpeHHil. XuMuUUeckoe 3arpsi3HeHue
OKpY’Karollel cpeibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXAM, 3arpsA3HEHHE BO3/1yXa,
MOYBBI U BOJIOEMOB).

®ochop, amnorponHsie Monudukanuu ¢ocdopa, ¢uzMUecKue U XUMHUYECKUE
cpoiictBa. Oxcup dochopa (V) u dochopHas kucinora, GuU3HMUECKUE U XUMHUUYECKUE



CBOWCTBa, monyuyeHue. Hcnonb3oBanue ¢ocaroB B KaYeCTBE MHUHEPATbHBIX
yIO0OpEHUH.

O6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

Yrnepoa, anoTporHbie MOAU(HUKAIINH, paCIPOCTPAaHEHHE B IPUPOIE, PU3UIECKIE
U XUMHUYecKHe cBoicTBa. AncopOums. Kpyrosopor yriaepoga B mpupone. OKcuabl
yriaepona, ux (u3NYecKue U XMMHUYECKHE CBOMCTBA, JACUCTBHE HA KUBbIE OPraHU3MBI,
NOJydYeHHEe M MPUMEHEHHE. ODKOJOTMYECKHE IMpOOJIeMbl, CBSI3aHHBIE C OKCHIAOM
yriepoaa (IV), rumoresa ri00aibHOrO MOTEIUICHUS KIIMMAaTa, MAPHUKOBBIA d(PQEKT.
VYronbpHasi KUCIOTa U €€ COJH, UX (PU3NYECKHUE M XUMHUYECKHE CBOMCTBA, MOJy4YECHUE
u npumenenue. KadecTBeHHass peakuuss Ha KapOoHar-uoHbl. Hcnosb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIEHHOCTH U CETLCKOM XO3sIICTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TWJIEH, aleTUJIeH, 3TaHOJ, TJMUEPUH, YKCYCHas KHUCIOTa).
[TpupoaHBIe HCTOYHUKH YTIIEBOIOPOAOB (YroJib, MPUPOAHBIN a3, HEPTH), MPOAYKTHI HX
nepepadoTku (0eH3MH), UX POJIb B OBITY M MPOMBIIIIICHHOCTH.

[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKHpaX, OenKax, YriieBojax — U Ux
pONM B KU3HU 4eloBeKa. MaTepuaabHOE €JUHCTBO OPraHUYECKHX M HEOPraHMYECKHX
COCIMHECHU.

Kpemuuii, ero ¢usnueckue u XMMUUECKHE CBOMCTBA, MOJYyYCHHE U NMPUMEHEHUE.
Coenunenuss kpeMHus B npupoge. OOmue npeacrasieHuss 00 okcuae kpemuus (1V)
U KpemHHeBOM kucnore. CHIHMKAThl, WX HCIOIB30BaHUE B OBITY, MEIWIINHE,
IPOMBILIUIEHHOCTH. BaskHeHne CTpONTeNbHBIE MAaTepUAIbI: KEpaMUKa, CTEKIIO, IIEMEHT,
O0etoH, kene300eToH. I[IpoGnembl ©€30MacHOr0 HCHOJIB30BAaHUSI  CTPOUTENBHBIX
MaTepUaioB B TIOBCEIHEBHOM JKU3HH.

Xumuueckuu 3Kcnepumenm:

M3y4eHHE O0pa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSIHOW KHCIOTHI,
IPOBECHUE KAYECTBEHHBIX pEakUUi Ha XJIOPUI-UOHBI M HAOIIOJEHHE NPU3HAKOB HUX
IPOTEKAHMs, OMBITHI, OTpa)karolue (PU3NYECKUE M XUMHUUYECKHUE CBOWMCTBA TaJOr€HOB
U HUX COEAMHEHHH (BO3MOXHO HCHOJb30BAHME BUJECOMATEPHANIOB), O3HAKOMIICHUE
c oOpa3mamMu XJOpUAOB (TajJOreHHUIOB), O3HAKOMIICHHE C OOpasliaMu cepbl U €€
COEIMHEHUAMH (BO3MOXHO MCIOJB30BAHUE BUEOMATEPUAIIOB), HAOIIOACHHE TpoLiecca
OoOyraMBaHus caxapa Moj JeHCTBUEM KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3y4yEHUE
XUMHUYECKUX CBOMCTB pPa30aBIEHHOW CEPHOM KHUCIOTHI, NPOBEICHHE KaueCTBEHHOU
peakuu Ha cyiab(paT-MOH M HAONIOACHME INpHU3HAKa €€ MPOTEKaHMs, O3HAKOMIICHUE
c ¢u3nueckuMu CBOMCTBaMU a3oTa, (Gochopa W uX coeAuHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), 00Opas3liaMu a30THBIX U (OCPOPHBIX yTO0OpEHUN,
nojydyeHue, coorpaHue, paclio3HaBaHUE U M3YUYEHHE CBOWCTB aMMMaka, MpPOBEIECHUE
KAueCTBEHHBIX PEaKIMil Ha MOH aMMOHHUA U QocdaT-uOH M U3Y4YEHHE MPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), U3YUYE€HUE MOJIEIEH KPUCTAIIMYECKUX



pelieTok anMasa, rpaduta, (QyiiepeHa, O3HAKOMIIGHHE C MPOIECCOM aacopOLuu
pPacTBOPEHHBIX BEILIECTB AKTHUBUPOBAaHHBIM YIJIEM M YCTPOWCTBOM HPOTHUBOrasa,
noiay4deHue, coOupaHHe, paclio3HABaHWE M H3YYEHHE CBOICTB VIJIEKHCIOTO Trasa,
NPOBEICHUE KAYECTBEHHBIX pEaKIMid Ha KapOOHAT M CHIMKAT-UOHBI M HU3YYCHHE
NPU3HAKOB WX  TMPOTEKAHWs, O3HAKOMJIEHHE C  MOPOAYKIHMEW  CHIMKATHON
MPOMBIIIUIEHHOCTH, PpEHICHHE OHKCIEePUMEHTAIbHBIX 3amad 1o Teme «BaxkHeimme
HEMETAJUIbl U UX COCAUHEHUSD.

MeTtaJsibl M X COCAMHEHUS

OO0mas xapakTepuCTUKa XUMUUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBaHUU HX
nojoxeHus B llepuonmueckor cucreme xumuueckux sneMeHToB /.M. Meunneneea u
cTpoeHuss aroMoB. CTpoeHHe MeTauioB. MeTalmueckas CBA3b U METaJUIMYecKast
KPUCTAJUIMYECKAsT pelIeTKa. OJNEKTPOXUMHUYECKUU psll HaNpsHKEHUHM  METaslioB.
duznyueckne U XUMUIECKHE CBOMCTBA MeTa/IoB. O01Ire crmoco0b! MOTyYeHUs] METaJIOB.
[ToHsITHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3AIIUTH UX OT KOppo3uu. CriiaBsl
(cTanb, yyryH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY M IPOMBIIIIEHHOCTH.

[[lesiounble MeTaIbl: TOJNIOKEHHWE B llepuoguueckoil cUCTEME XUMHYECKUX
anemeHTtoB [[.M. MeHneneeBa, CTpo€HHE HX aTOMOB, HAaXOXJCHHUE B MPUPOJIE.
dusznyeckue M XHMHYECKHE CBOMCTBa (Ha mpuMepe Hartpus W Kamus). OKCHIIbI
Y TUAPOKCHUIBI HATPUS U Kauus. [[puMeHeHne MEeIOYHBIX METAUIOB U KX COCAUHEHUM.

[I{erouHO3€EMENBHBIE METAJUIBI MArHUM U KaJbLUW: monoxeHnue B [leprnoanueckon
cucremMe xuMuieckux 3yemeHnToB J[.1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAX0XKIACHUE
B npupoge. Pu3nueckne M XMMUUYECKHE CBOMCTBA MarHus M Kaiplus. Baxueimme
COCIMHEHUSI KalblMs (OKCHA, THUAPOKCHA, coyir). JKEecTKOCTh BOABI M CIOCOOBI €€
YCTpPaHEHMUSL.

AmomuHuii: nonoxenue B Ilepuonnueckoil cucreMe XUMUYECKUX JJIEMEHTOB
JA.. MenneneeBa, CTpOEHHE aroma, HAXOXKJIEHUE B mpupoge. Pusuyeckue u
XUMUYECKAE CBOWCTBA aOMHUHUSA. AMQOTEpHBIE CBOWCTBA OKCHIA M THIPOKCHAA
ATFOMUHUSL.

Keneso: nonoxenne B Ilepuognueckold CUCTEME XHUMHUYECKHUX DJIEMEHTOB
.. MenneneeBa, CTpOEHHE aToma, HAXOXIACHUE B Iipupone. DPusnueckue
U XUMHUYECKHE CBOMCTBA kene3a. OKcuabl, ruipokcuibl U conu xkenesa (1) u xenesza
(IIT), nx cocTa, CBOWCTBA U MOTYUYEHUE.

Xumuueckuu sKcnepumenm:

03HAKOMJICHHE ¢ 00pa3llaMi METaUIOB U CILJIaBOB, MX (PM3WUYECKHMMHU CBOMCTBAMH,
M3y4YCHUE  PE3yJIbTaTOB  KOPPO3WU  METAIJIOB  (BO3MOXXHO  MCIIOJIB30BAaHHUE
BHJICOMATEPHAJIOB), 0COOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KaJIbIIU U HATPHUS C BOJOM
(BO3MOXHO UCIOJIb30BAHUE BUICOMATEPUATIOB), UCCIICIOBAHNE CBONCTB JKE€CTKOM BOJIBI,
npoiiecca ropeHus xeye3a B KUCa0po e (BO3MOXKHO UCIIOIB30BaHUE BUICOMATEPUAIIOB),
MIPU3HAKOB MPOTEKaHUs Kau€CTBEHHBIX PEaKIi Ha MOHBI (MarHus, KajabIlUsl, aTFOMUHUS,
nunka, xemnesa (II) u xenesa (1), menu (ll), HaGmonenne M omucaHue MPOIECCOB



OKpalllMBAHUA ITIIIAMCHHU MOHAMH HATPUA, KAJIUA U KAJIbIWA (BO3M0}KHO HCIIOJIB30BaHHUC
BI/IIIGOMaTepHaJIOB), HCCIICAOBAHHC aM(bOTepHBIX CBONCTB TUAPOKCHU A aJIIOMUHUA
TUAPOKCHU A IHHKA, PCIICHUC OKCIICPUMCHTAJIBHBIX 3aada4 II0 TCEMC «Baxueiimue
MCTAJJIbI U UX COCAUHCHUSA) .

XUMHUA U OKPY’KaIOLIas cpeaa

Bemectsa u wmarepuanbl B TOBCEAHEBHOW JKM3HM 4YelloBeKa. besomacHoe
WCIIOIb30BAaHUE BEIISCTB M XHMHYECKMX peakiuii B ObiTy. IlepBas momorib
MPY XUMUYECKUX 03KOTax U OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpyKaroled cpenapl (mpeaenabHas JOMyCTUMAs
KoHIeHTpanus BemiecTB (nanee — IIJIK). Ponb xumMum B pelieHUM SKOJIOTHYECKHUX
pooJIeM.

Xumuueckutl S9KCnepumMeHm:
u3ydeHne oOpa3loB MaTepHayioB (CTEKJIO, CIUIAaBl METaUIOB, MOJUMEpPHBIC
MaTepHuaJbl).

Mesicnpeomemmnvle ceazu

Peanmzanusa MeXnpeIMETHBIX CBsI3€d IIpU M3YYEHHMM XUMHMM B 9 Kiacce
OCYILIECTBIIIETCS YEPE3 UCMOJb30BAHNE KaK OOLIUX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK
W TOHSATUH, SIBISIOIIMXCA CUCTEMHBIMHM [JII OTHAEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOI'0 IIUKJIA.

OO01111e ecTeCTBEHHO-HAYUHbIE IOHATHSA: HAYyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHallu3, CHUHTE3, KJIacCU(PUKAIUs, TEePUOJUYHOCTb, HAONIOJIEHUE, SKCIIEPUMEHT,
MOJICIMPOBAHUE, U3MEpPEHUE, MOJENb, SIBICHUE, MapHUKOBBIA 3(PQeKT, TeXHOIOorusd,
MaTepuabl.

®usnka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, WU30TOIbI,
PaguOaKTUBHOCTb, MOJIEKYJA, YJIEKTPUUYECKUN 3apsil, TPOBOJHUKH, IMOIYITPOBOIHUKH,
TUBJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TENI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTANIMYECKas pPEIIeTKa, CIUIaBbl, (PU3NUECKUE
BEJIMYMHBI, E€IUHULBI WU3MEPEHUSA, KOCMHMYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/bI,
Comnnue.

buonorus: ¢orocuHTe3, AbixaHue, Ouocdepa, HSKOCUCTEMA, MUHEpPAIbHbIE
yA00OpEHMs, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

I'eorpagus: atmocdepa, ruapocdepa, MHUHEpaybl, TOPHBIE IMOPOJBI, IOJIE3HbIE
HCKOIIA€MBIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyeHue XWMUM Ha YpOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs HAIpaBJIECHO
Ha JOCTH)KCHHE OOYYarOIIMMUCS JIMYHOCTHBIX, METalpEeIMETHBIX W TPEAMETHBIX
pe3yIbTaTOB OCBOEHHS Y4eOHOTO MpeMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC Pe3y/IbTaThl OCBOCHHMSI ITPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B XOJ¢ OOydYEHHUS XMMHH B EIMHCTBE Y4YCOHOW M BOCHHUTATEIbHOU
JIeSITEJIBHOCTA B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCUMCKHUMH COILIMOKYJIbTYPHBIMH H
JTYXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMH, IPUHITHIMU B OOIIIECTBE MPaBHJIaMH U HOPMAMHU
TIOBEJICHUS M CITIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS 1 COITUATA3AIIAN
00 yJarommmxcsl.

JIMYHOCTHEBIC pe3yJIbTaThI OTpaXKaroT TOTOBHOCTh 00 yJaroImuxcs
PYKOBOJICTBOBATLCSI CHCTEMOM IMO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIMKA M pacIIupEeHHE
OIBITA JEATSILHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMoOTHYECKOr0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOIICHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAydyHOMY HACJEIHWIO, TOHMMAaHUs 3HAYEHUS XUMHUYECKOM HayKu B KU3HHU
COBPEMEHHOI'0  00IlleCTBa, CHOCOOHOCTH BIAJETh JIOCTOBEPHOM HH(OpManuen
O TMEpPEeOBbIX JOCTHKECHUSX W OTKPBITUSX MHPOBOM U OTEYECTBEHHOW XHMMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOWCTBE MHUpa U 0OIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

NPEACTABJIEHUS O COLMAIBHBIX HOPMaxX M MPaBUJIaX MEXKIMYHOCTHBIX OTHOLIECHUM
B KOJJIEKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, yueOHO -
HCCIIEN0BATENbCKOW, TBOPYECKOM W JIPYIMX BHAAX JEATEIbHOCTH, TOTOBHOCTH
K Ppa3HOOOpa3HOW COBMECTHOM JESTENbHOCTHM TIPU  BBIMOJIHEHWU  Y4YEOHBIX,
MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUECKUX SKCIIEPUMEHTOB, CO3JJTaHUU YI€OHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAHHUIO M B3aMMOIIOMOIIM B IIPOLECCE ATOU
y4eOHOM JEsTeNbHOCTH, TOTOBHOCTU OLICHMBATH CBOE IOBEJCHUE U IOCTYNKH CBOUX
TOBAapUIICH C IIO3UIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C YY4E€TOM OCO3HAHMS
IIOCJIEICTBUH ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOI O MO3HAHMS:

MHUPOBO33PEHUYCCKUX TIPEJICTABICHU O BEIIECTBE W XUMHUUYECKOW pEaKIIvH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HaYKU U COCTABIISIIONIUX OCHOBY
JUIsl TIOHMMAaHMs CYIIHOCTH HAyYHOM KapTHUHBI MHpA, MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOTHOU CPEIOH,
O POJIM XMMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;



IIO3HABaTEIbHBIX MOTHBOB, HAaNpPABICHHBIX HAa IIOJYyYEHUE HOBBIX 3HAHUM
10 XUMHUH, HEOOXOUMBIX JIs1 O0BSICHEHHSI HAOII01aEMBIX ITPOLIECCOB U SIBICHUM;

MO3HABATEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIBTYPbl, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHON PabOThI C yUEOHBIMU TEKCTaMU, CIIPABOYHOMN JIUTEPATYPOU,
JOCTYITHBIMU TEXHUUYECKUMU CPEICTBAMH HH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEpeca K OOYYEHMI0O U [I03HAHUIO, JIIOOO3HATENBbHOCTH, TOTOBHOCTHU
U CIIOCOOHOCTH K caM000pa30BaHUIO, POEKTHOM M UCCIIEAOBATEILCKON AESITEIbHOCTH,
K OCO3HaHHOMY BBIOOpPY HANPaBJICHHOCTH U YPOBHSI 00YU€HHUS B JaJIbHEHIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUS IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 370pPOBbIN 00pa3 KU3HU, OCO3HAHUS MMOCIEICTBUN U HEMPUATHUS BPEAHBIX
OpUBbIYEK (YMOTPEOJCHHs] aJKOroJyii, HApKOTHUKOB, KYypeHHUs), HEOOXOIUMOCTU
coOMo/IeHusl MpaBuil O€30MacHOCTH MpH OOpPAlIeHHH C XUMHYECKUMH BEIIECTBAMU
B OBITY M peajbHOU KU3HU;

S) Tpy10BOro BOCIIUTAHUSA:

UHTEpeca K IMPaKTUYECKOMY H3Y4YEHHIO NMpodeccuil M Tpyaa pasinyHOro poja,
YBOXEHUE K TPYLYy U pe3yibTaraMm TPYIOBOH JEATEIbHOCTH, B TOM YKCIIE HAa OCHOBE
NPUMEHEHUSI MPEIMETHBIX 3HAHUN MO XMMHUH, OCO3HAHHOT'O BbIOOpA WHJMBHAYAJIbHOU
TPAGKTOPUU MPOJOJDKEHUsT 00pa3oBaHUA C Y4YE€TOM JIMYHOCTHBIX HMHTEPECOB
U CHOCOOHOCTM K XHMMHH, OOIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEMIHOU
npoeCCUOHANBHON JEATEIbHOCTH U Pa3BUTUS HEOOXOAHWMBIX YMEHUH, TOTOBHOCTh
alarTUpOBaThCs B MPO(ECCUOHATIBHON Cpelie;

6) 7K0JI0OrN4YecKOro BOCIIUTAHUSA:

AKOJIOTHYECKHU IIeJICCO00Pa3HOr0 OTHOIICHUS K TMPHUPOAEC KaK UCTOYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYIIIECTBOBAHMS, TIOHUMAaHUS [ICHHOCTH 3JI0POBOT0 M O€30ITacCHOTO
oOpa3a JKU3HH, OTBETCTBEHHOIO OTHOIICHHS K COOCTBEHHOMY (DU3UUYECKOMY
U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTU COOJIOJEHUS MpaBUi 0€301macHOro
MOBEJICHHS TIPU pab0Te C BEIIECTBAMH, a TAK)KE B CUTYAIHIX, YTPOKAIOIIUX 3I0POBBIO
1 JKH3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, TMOJydaeMble TMpU HU3YYEHUH XUMHH,
JUIS pellieHus 3a/iad, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOJHON Cpeaod, MOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYIbTYpPBI, OCO3HAHUS TJI00ATBHOTO XapaKTepa dKOJIOTHYSCKUX
po0JIeM U IMyTeH UX PEIICHUS ITOCPEICTBOM METO0B XUMUH;

9KOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B ITO3HABATEIHLHOM,
KOMMYHUKATHUBHON U COLIMATIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B COCTaBe METaNpeMETHBIX  PEe3yJIbTaTOB BBIJICIISIIOT 3HAYUMBbIE
JU1s1 (popMUpOBaHUST MUPOBO33PEHHUS OOIIIEHAYYHBIE TTOHATUSI (3aKOH, TEOpHsl, TPUHIINII,
runore3a, ¢akT, CHCTeMa, MPOIECC, IKCIIEPUMEHT U APYToe), KOTOPhIE HUCIIONb3YIOTCS



B €CTECTBCHHO-HAYUHBIX YYCOHBIX TIPEIMETAX U TO3BOJISIOT HA OCHOBE 3HAHUHN M3 ATUX
npeaMeToB (HOpMUPOBATh MPEACTABICHUE O IIEJIOCTHOM HAay4YHOW KapTHUHE MUPA,
U yHHUBEpCAIbHBIC Yy4eOHBIE JEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIEC,
PETYJISTUBHBIC), KOTOPBIE o0ecrneynBaroT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY TNIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU e TEeIHbHOCTH.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBble joruueckue 1ecCTBUS:

YMEHHE HCIONb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHWUHW 3HAHUIL:
pacKpbIBaTh CMBICT XUMHUUYCCKHX MOHATHH (BBIICIATh WX XapaKTEpHBIC IPHU3HAKH,
yCTaHABJMBATh B3aMMOCBSI3b C JAPYTMMH TMOHATHUSIMH), HCIHOJB30BaTh TOHSATHUS
JUIsl OOBSICHEHHSI OTACIBbHBIX (DAaKTOB U SIBJICHHM, BBHIOMpPATh OCHOBAHUS M KPUTECPUU
Ui KJaccu(UKay XMMHYECKUX BEIIECTB M XMMHYECKUX PEaKIHi, YCTaHaBIMBATh
NPUYUHHO-CIICJICTBEHHBIE CBSA3M MEXIy OOBEKTaMU H3Y4YECHHS, CTPOUTH JIOTUYECKUE
paccykneHus (MHAYKTUBHBIC, ACHYKTHBHBIC, II0 AaHAJIOTHUH), TPOBOJUTH BBIBOIBI
U 3aKJIIOYCHHS;

yMEHHE TpPHUMEHATh B  Tpolecce TMO3HaHHWS  TOHATUSA  (IpeaMEeTHBIC
U METamnpeAMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIENU, WCIOIb3yeMble B XHMHH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XHUMHH MOJCIbHBIC TPEACTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI JIEMEHTA), XUMUYecKasi popMylia M ypaBHEHUE XUMHUUECKOU
pEaKIuy — MPHU PEIIeHUU Y4eOHO-TTO3HABATEIbHBIX 3a]a4, C Y4€TOM ATUX MOJIEIbHBIX
MPEJICTABIICHUN BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU HM3y4aeMBbIX
OOBEKTOB — XHMHYECKUX BEIIECTB W XUMHUYECKUX PEAKIUW, BBISBIATH O0OIIHe
3aKOHOMEPHOCTH, TPUYMHHO-CIICCTBEHHBIE CBSI3M M NPOTHUBOPEUMS B H3y4aeMbIX
npoleccax 1 sIBICHUSX.

Bba3oBrble ucciienoBareIbCKHe 1eiCTBUA:

YMEHUE HCIIOJb30BaTh IIOCTABJIIEHHBIE BOINPOCH B KAuyeCTBE MHCTPYMEHTa
NO3HAHMS, a TAK)KE€ B KaueCTBE OCHOBBI JUIsl (DOPMUPOBAHUS T'MIIOTE3bl MO MPOBEPKE
IPaBUIIbHOCTU BBICKA3bIBAEMbIX CYXICHUN;

OpuOOpETeHHE OMbITa [0 IJJAHUPOBAHMIO, OpPraHM3allMM U  MPOBEJECHUIO
YYEHUYECKHUX 3KCIIEPUMEHTOB, YMEHHE HA0IIOAAaTh 332 XOA0M IIPOLECCa, CAMOCTOATEIBHO
IIPOrHO3UPOBATH €0 PE3YNbTAT, GOPMYIHPOBATH OOOOUIEHUS U BBIBOJIBI IO PE3YyJIbTaTaM
IIPOBEJICEHHOT' O OMbITA, UCCIIEI0BAHMUS, COCTABIISTh OTYET O MPOJIETAHHON padoTe.

Pabora ¢ undgopmanmei:

YMEHHE BBIOMPATh, aHAJTM3UPOBATH M UHTEPIIPETUPOBATH HH(DOPMAITUIO PA3ITMUHBIX
BUJIOB U (OpM TIpe/CTaBieHUs, MOIYy4aeMyl0 W3 Pa3HbIX HCTOYHHKOB (HAYyYHO-
MOMYJISIPHAS JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHUsI, CIIPAaBOYHBIE TTOCOOUS, pPeCcypChl
NuTepHera), KpPUTUYECKHM  OLIEHUBATh  MPOTUBOPEYMBYID UM  HEIOCTOBEPHYIO
uHdOpMAIIHIO;



YMEHUE MPUMEHATh Pa3IU4YHbIE METOABl M 3alpoChl IMpPHU IOUCKE U OTOOpE
UH(}OpPMAaIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOANUMBIX JJIsi BBIIOJHEHUS Y4€OHBIX
Y TIO3HABaTENbHBIX 3a7ad OIPEAEIICHHOI0 THIA, NMPUOOPETEHUE OIbITa B 00JacTH
UCIOJb30BaHUSI ~ MH(YPOPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJOIMH,  OBJIaJICHUE
KyJbTYpPOU aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO
BBIOMpATh ONTUMAlbHYIO (QOpMY MpeacTaBieHUsT HWHPOpPMAIMUM W WILTIOCTPUPOBATH
pelaemMble 3a/1a4l HECJIOKHBIMHM CXEMaMU, AMarpaMMaMHi, IpyruMu popMamu rpapuxku
1 UX KOMOUHAIIUSIMH;

YMEHHE  MCHONb30BaTh M  aAHAIM3UPOBATh B IMpolecce  ydueOHOU
U HCCIIEI0BATENbCKON AESITENbHOCTH WH(GOPMAIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOT'0 XO3HCTBAa ¥ TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH PUPOTHOM CPEIbI.

KoMmyHHKAaTHBHbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiCTBUS !

yYMEHHE 3aJ]aBaTh BOIPOCH (B XoJ/ie auanora M (Wid) AUCKYCCHUU) IO CYUIECTBY
o0CyXJ1aeMOi TeMbI, (POPMYIIMPOBATH CBOM MPEJI0OKEHUS OTHOCUTEILHO BBITIOJTHEHUS
MPEJIOKEHHOM 3aa4H;

NpUOOPETEHUE OMbITa MPE3CHTAIMU PEe3YyJIbTATOB BBIMOJHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (J1JAOOpPaTOPHOTO OIbITa, JaOOpPaTOPHOM pPabOTHl MO HCCIIETOBAHUIO
CBOICTB BEIIECTB, Y4EOHOTO MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU  IO3HABATEJIbHOU
U HCCIIEZ0BATENILCKON JCSITEIbHOCTH MPHU PEIICHUH BO3HHUKAIOIIHUX MPOOJIEM Ha OCHOBE
ydera OOIIUX MHTEPECOB M COIIACOBaHUS MO3UIUN (00CYXIAeHUs], OOMEH MHEHUSIMH,
«MO3TOBBIE€ IITYPMBD», KOOPAUHALIMSI COBMECTHBIX JNEUCTBUM, ONPEACIICHHE KPUTEPUEB
IO OIEHKE Ka4eCTBA BBIMOJIHEHHOW paObOTHI U APYyTHUEL);

PerynsiTuBHBI€ YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA .

YMEHHE CAaMOCTOSTENIbHO ONpEACNATh UENU JACSITEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH M TPU HEOOXOIWMOCTH KOPPEKTHPOBATH CBOIO
JeSTeNIbHOCTh, BBIOMpaTh Hambonee 3(PQPEeKTUBHBIE CIMOCOOBI pEHIeHHUs Y4eOHBIX
U TIO3HABATENbHBIX 3a7ad, CaMOCTOSTENBHO COCTAaBIATh WM KOPPEKTUPOBATH
NPEAJIOKESHHBIN alTOPUTM JIEHCTBUI MPU BBIMOJIHEHUH 33/1aHUN C yIE€TOM IOyYSHHS
HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OICHUBATH
COOTBETCTBHME IIOJYYEHHOI'O pe3ysibTaTa 3asBICHHOW LEJIH, YMEHHUE HCIOIb30BaTh
Y aHAJIM3UPOBATh KOHTEKCTHI, IIPe/IJIaraéMble B YCIOBUH 3aJaHUM.

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX Pe3yJbTaTOB MO OCBOCHUIO 00SI3aTEIBHOTO COJIEpKAHUS,
YCTAaHOBJIEHHOT'O JaHHOW denepanbHOil paboueil mporpaMMou, BBIJEISIOT: OCBOCHHBIE
OOy4YarIMMHUCS Hay4YHbIC 3HAHUS, YMEHHUS U CHOCOOBI JCUCTBUM, crenudpudecKue
JUISL TIpEAMETHOM 00JacTh «XHUMUS», BHUIBI JEATEIBHOCTH TO TOJYYCHUIO HOBOTO
3HaHMSI, €r0 MHTEPIIPETAIINH, MPeoOPa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX
Y HOBBIX CUTYaITUsX.



K xonmy oOyduenus B 8 kiacce y oOydaromerocs OyayT chopMupoBaHbl
CJIEYIOIINE MPEIMETHBIE PE3YyJIbTaThl 10 XUMUMU:

pacKpbIBaThb CMBICI OCHOBHBIX XHWMHYECKMX [MOHSATUH: aToM, MOJEKYIIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, CMECh (OAHOPOJHAL
Y HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs W MOJIEKYJSIpPHAs Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas 10JII XUMHYECKOTO 3JIEMEHTA
B COCOUHEHHM, MOJIAPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJlb,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKas peaKius, Kiaccupukanus
peaKUuii: peaklMi COCAUHEHUs, PEAKLIUN PA3JI0KEHUs, PEaKIUH 3aMELICHUs, PEaKIIu1
oOMeHa, 9K30- U SHIAOTEPMHUUYECKUE PEaKINH, TEIUIOBON 3P PEeKT peakluu, SApO aToMa,
ANIEKTPOHHBIM CJIOW aroMa, aroMHas OpOUTallb, PagWyC aTOMa, XUMHUYECKas CBS3b,
NOJISIpHAs M HENOJISIpHAs KOBAJICHTHAs CBsI3b, MOHHAs CBS3b, MOH, KATHOH, AaHHOH,
pacTBOp, MaccoBas J0J1sl BellecTBa (MPOLIEHTHAs KOHIIEHTpAIsi) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUN U MPUMEHSTh 3TH
MOHSTHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIlCHHUI;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY [UJIsl COCTaBJ€HHS (OpPMYIN BeIIecTB
Y YPaBHEHUN XMMUYECKUX PEAKIUN;

OIpENENSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIICHb
OKHMCIICHUSI D3JEMEHTOB B OWHApHBIX COCAUHEHMSX, MPUHAMICKHOCTh BEILIECTB
K OIIPEIeJIEHHOMY KJacCy COeIMHEHUH 1o ¢GopMynaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJICHTHAsI 1 MIOHHAs) B HEOPTaHUYECKUX COCUHEHUSAX;

packpsiBath cMmbich [lepuoanueckoro 3akona J[.1. MeHneneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JEMEHTOB OT HX
nosioxkenust B llepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaJpoO; ONUCHIBAThH
U Xapaktepu3oBaThb TabmuuHyo ¢opmy Ilepuoguyeckoil cUCTEMBbl XHUMHUYECKUX
AJIEMEHTOB: pPAa3iNyaTh MOHATUS «IJIaBHas mnoAarpynna (A-rpymnma)» U «noOo4Has
noarpynmna (b-rpynmna)», manble u Oonbllie NEPUOAbI, COOTHOCUTH OOO3HAUEHWS,
KOTOpple uMerTcs B Tabmuie «llepmonnueckas cucremMa XMMHUYECKHX 3JIEMEHTOB
JA.N. MenneneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHSI aTOMOB XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsj sapa, OOLIee YUCIO 3JIEKTPOHOB M PACIPEACIICHHE UX IO
AJNIEKTPOHHBIM CIIOSIM);

KJIAaCCU(ULIMPOBATh  XMMHYECKHE  BJIEMEHThl, HEOPraHWYeCKHe BELIECTBa,
XUMHUYECKHE peakuuu (M0 YHMCIy M COCTaBY YYACTBYIOIIMX B pEAKLHMH BEIIECTB,
10 TETIOBOMY 3D (PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHUE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB,  MOATBEpXKJas  OMNHCAaHUE TpUMEpaMu  MOJEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOILIMX XUMHYECKUX PEAKLINA;

IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKAHUS XUMUYECKUX MPEBPALIEHUI B PA3IMYHBIX YCIOBHSIX;



BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIDHYKO MAacChl BEILIECTB,
MAacCCOBYIO JIOJIF0 XUMUYECKOr0 AJieMeHTa 1Mo (GopMyse COSAMHEHHS, MaCCOBYIO JOJIO
BEILIECTBA B PaCTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUU;

MIPUMEHSTh OCHOBHBIE ONEPAllUK MBICIIUTEIILHON JIEATEIbHOCTU — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATHU3AINI0, KIACCU(UKAIUIO, BBISIBJICHUE MPUYHUHHO-
CJICJICTBEHHBIX CBSI3€M — IS M3YYEHHUS] CBOWMCTB BEHIECTB M XMUMHUYECKHUX PEAKLIHM,
€CTeCTBEHHO-HAYYHbIC METOIbI TIO3HAHUS — HAOII0/IeHNEe, U3MEPEHUE, MOJICIIMPOBAHUE,
AKCHEPUMEHT (PEAJIbHBIN U MBICIICHHBIN );

CJIeIOBaTh TMpaBUjiaM TIOJB30BAHMS XUMHUYECKON TMOCYI0M # J1ab0paTOpPHBIM
0o0Opy/IOBaHWEM, a TaKXe TMpaBuUjaM OOpalleHUusT C BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKILMSIMU IO BBIITOJHEHUIO JJA0OPATOPHBIX XMMUUECKUX OMBITOB IO MOJIYyYEHUIO
U COOMpaHWIO Ta3000pa3HbIX BELIECTB (BOAOPOAA M KHUCIOpPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OINpPENECIEHHON MAacCOBOW J0JIE pACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U TMPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEIOUYEH
Y KHUCJIOT C TIOMOIIBIO MHANKATOPOB (JIakmyc, (heHondTaaenH, METHIOPAHK U JPYTHE).

K xonmy obOyduenus B 9 kiacce y oOydaromerocs OyayT chopMupoBaHbl
CJIEYIOIINE MPEAMETHBIE PE3YyJIbTaThl 10 XUMUHU:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX NTOHATUI: XUMUUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTD, CTENEHb OKHUCIEHUS, XMUMHUYECKas peakUus, XUMHUYECKas
CBSI3b, TEIUIOBOM 3(PEKT peakuuu, MOjib, MOJSPHBIA 00BbEM, PACTBOP, JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAS] JUCCOLIMAIMS, pEaKIMd MOHHOTO OOMeHa,
KaTaau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHUMbIE pEaKIH,
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINU, OKUCIUTEND, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTaHOBJICHHE, aJJIOTpOIus, amM(pOTEepHOCTh, XUMHUYECKas CBs3b (KOBaJCHTHAs,
WOHHAs, METAJUIMYECKas), KPUCTAUIMYECKasi PElIeTKa, KOPPO3Us METaIOB, CIUIABBI,
CKOPOCTb XMUMHUYECKOM peakuuH, MpeAenbHo aomycrumas KoHueHtpauus IIJK
BEILIECTBA,;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHU U IPUMEHSATH 3TH
IIOHSATHSA IIPYU ONMCAHNUU BEIIECTB U UX MPEBPALLCHUN;

UCMOJb30BaTh XWMHMUYECKYI0 CHUMBOJIMKY JUIS COCTAaBJIECHUS (OpPMYJ BELIECTB
Y YPaBHEHUN XMMUYECKUX PEAKIUN;

ONpEAENATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKHX 3JIEMEHTOB
B COCIMHEHMAX DPANMYHOIO COCTABA, NPUHAIECKHOCTh BEIIECTB K ONPENEICHHOMY
KJIACCY COCJAMHEHUU 1o QopMysaM, BUJ XUMHUYECKOW CBSI3U (KOBAaJICHTHAsi, MOHHAs,
METa/NIMYecKas) B HEOPraHWYECKUX COCOUHEHUAX, 3aps] HOHA IO XHWMHYECKOU
dopmyre, xapakTep cpeibl B BOAHBIX PAacCTBOPAaX HEOPraHWYECKUX COCAMHEHWM, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA,

pacKpbIBaTh CMBICII [Iepuoanueckoro 3aKOHa J.N. Menpeneesa
U IEMOHCTPUPOBATh €ro IOHUMAHUE: ONMUCHIBATH U XapaKTEPU30BaTh TAOIUUHYIO POpPMY



[leprioguyeckoil cHUCTEMBl XMMUYECKHX DSJIEMEHTOB: pa3inyaTh TOHSTHUS «TJaBHas
noarpymnmna (A-rpynmna)» u «mnobounas noarpynmna (b-rpymma)», manbsie U OoJbliue
MIEPHOJIBI, COOTHOCUTHh O0O3HAYEHUsS, KOTOPHIC MMEIOTCS B MEPHOTUYECKON TadywIle,
C YHCIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB
U 3aps sAapa, o0IIee YUCIIo SJISKTPOHOB M PACTIPEACIICHUE UX TI0 SJIEKTPOHHBIM CJIOSIM ),
OOBSCHATH 00IIIE 3aKOHOMEPHOCTH B U3MEHCHUH CBOMCTB JIEMEHTOB M MX COCTUHECHUN
B TIpeieNiaX MaJIbIX MEPUOJIOB U TJIABHBIX MOJATPYII C YIYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIUPOBATh  XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE  BEIeCTBa,
XUMUYECKHE peaknuu (10 YHUCIy M COCTAaBy YYACTBYIOIIUX B PEAKIIUU BEIECTB,
0 TerI0BOMY 3P hEKTY, M0 U3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX YJIEMEHTOB);

XapaKkTepu30oBaTh (OMUCHIBATH) OOLIME U cHelupUYecKrue XUMUYECKHE CBOWCTBA
MPOCTBIX M CIIOXHBIX BEIIECTB, MOJITBEPXkIasi OMUCAHUE MPUMEpPAMHU MOJIEKYJISPHBIX
Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIIA;

COCTaBIIAITb YPAaBHEHUS JJIEKTPOJIMTUYECKON JAMCCOLMAIMUA KHUCIOT, Iesouen
U COJICH, TIOJIHBIE W COKPAICHHBIC YPaBHECHHs PEaKIMi MOHHOTO OOMEHa, YpaBHCHUS
peaKInii, TOATBEP)KIAIOIINX CYIIECTBOBAHNE TEHETUYECKON CBI3M MEXKTY BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHUCIUTEIIHHO-BOCCTAHOBUTEIHHBIX PEAKIIHHA MTOCPEICTBOM
COCTaBJICHUS AJICKTPOHHOIO OalaHca dTUX PeaKIInii;

IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BOBMOKHOCTHU
MPOTEKAHMSI XUMHUUECKHUX MPEBPAIICHUN B PA3TUYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYISIPHYIO M MOJSIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIONIO XHMHYECKOTrO dJIeMEHTa Mo (hopMyre coeqTuHEHUs], MAaCCOBYIO JOIIO
BEIIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI TI0 YPABHECHUIO XMMUYECKON PEaKIInu;

coOrofaTh TIpaBWJIA TOJB30BAHUS XHMHUYCCKOW TIOCYIOW M J1TaOOpaTOpHBIM
o0OpymOBaHHEM, a TaKKe IMpaBWia OOpalleHHWs] C BEIIeCTBAMHU B COOTBETCTBUU
C MHCTPYKIIMSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOJTYICHHIO
U COOMPaHUIO ra3000pa3HbIX BEHUIECTB (aAMMHAKa U YIIEKUCIIOTO ra3a);

MPOBOAUTh PEAKIMU, TOATBEPKIAIONMINEG KAYeCTBECHHBIM COCTAaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM IYTEM XJOPUAOPOMUI-, HOAUI-, KapOOHAT-,
docdar-, cunmkar-, cynbQar-, THAPOKCU-MOHBI, KATHOHBI aMMOHUS M MOHBI U3YUYEHHBIX
METaJJIOB, TPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPTAHUUECKUX BEILIECTB;

PUMEHSITH OCHOBHBIE OIEPAIIUU MBICIUTEIHLHOU JIEATETbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMAaTHU3alWio, BBISIBICHUE MPUYWHHO-CIICICTBCHHBIX
CBA3€ — I W3YyYECHUS CBOWMCTB BEIIECTB M XUMHYECKHX PEAKIUH, €CTECTBEHHO-
Hay4YHBIE METOJIbI TIO3HAHUS — HAOIIIOICHUE, U3MEPECHHE, MOCITUPOBAHUE, DKCIICPUMEHT
(peanbHBIN U MBICIICHHBIN).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
HanmenoBanue
Ne KomumuaectBo OcCHOBHBIE BUIBI ICITEIbHOCTH
pa3aeioB U TeEM Conepxanue o0ydeHus
n/m 4acoB oOy4armmxcs
y4eOHOro mpeamera
IlepBoHaYa/IbHBbIE XUMHYECKHE TIOHATHS
1.1 | Xumus — BaxHas 5 [TpenmeT xumMuu. Poiab XuMUM B )KU3HU PackpbIBaTh CMBICIT U3y4aE€MbIX MTOHSITUHA.
0011acTh YyeJIoBeKa. XUMUsS B CUCTEME HayK. PackpbIBaTh posib XMMUM B PUPOE
€CTECTBO3HAHMSA Tena u BemecTBa. PU3NYECKHE CBOMCTBA | M KU3HU YEJIOBEKA, €€ CBA3b C IPYTUMHU

Y IIPAKTHYECKON
NEeATENbHOCTH
qesioBeKa

BEIIECTB. ATperaTHOE COCTOSIHUE
BelectB. [loHsITHE O METOIaX MO3HAHUS
B XUMHUH. YNCTEIE BenecTBa 1 CMECH.
CriocoObI pa3iesieHus: CMECEH.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMHUYECKOM MOCYIO0M,
C mpaBWiaMu pabOThI B JIAOOPATOPHUH
U IpreMamMu oOpalieHus C
71a00paTOPHBIM 000PYTOBAHUEM.
dusnyeckrue CBOMCTBA 00pasIoB
HEOPraHUYECKUX BEIIECTB — METAJIOB
Y HEMETaJLJIOB.

CriocoOnI pa3zenieHust cmecei
(¢punbTpoBaHUE, BhIApUBAHKE,
JUCTUIUISALNSL, XpoMaTorpadus).

HayKaMHU.

Paznmnuate 94uCThIC BENIECTBA U CMECH;
OJTHOPOHBIC U HEOTHOPOIHBIC CMECH.
Paznmuate pusmveckne 1 XUMUIECKUE
SIBIICHUS.

CrnenoBarh alropuTMaM MCIIOIb30BAHUS
AKCIIEPUMEHTAJILHBIX METO/IOB —
HAOJTFOICHUS U DKCIIEPUMEHTA.
HaOmronates 1 onmmceiBaTh O0OBEKTHI

IpY TIPOBEACHUH JIEMOHCTPAIIHIA

1 TaOOPAaTOPHBIX OMBITOB 110 H3YYECHUIO
(U3HYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3zeseHus CMECE BEIECTB.
[TpoBOIUTE XUMUYECKUN IKCIIEPUMEHT
MIpU pa3jielieHnu cMecel (Ha mpumepe
OYMCTKH MOBAPEHHOM COJIM) B XOJI€




Jlabopamopuvie onvimol:

N3ydyenue u onucanue GU3NIECKUX
CBOMCTB 00pa3110B HEOPraHUYECKUX
BEIIECTB.

M3yuenne crioco00B pa3aeneHus: cMecei
(C MOMOIIIBIO MAarHUTA).

llpakmuueckue pabomol:

No 1. TlpaBuna paGoTsl B 1abopaTopuu
U TIpYeMbl 0OpaIieHus ¢ 1a00paTOpHbIM
000pyIOBaHHUEM.

No 2. Paznenenue cmeceil (Ha mpumepe
OUYHCTKH MMOBAPEHHOMN COJIN)

MpaKTU4YeCcKoil paboTsl Ne 2.

CrnienoBaTh MpaBuiIaM MOJIb30BaHUS
XUMHUYECKOUN MOCYI0H U JTab0paTOPHBIM
000OpyI0BaHKHEM, a TAKXKE IPaBHIIAM
oOpaleHus ¢ XMMUYECKUMU BEIlIeCTBAMU
B COOTBETCTBHUU C UHCTPYKIIUEH

[IPU BBINIOJIHEHUH TTPAKTUYECKOM

pabotsl No 1.

BricTpanBarh pa3BepHyThI€ MUCbMEHHbIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha UHPOPMAIIIIO U3 ydeOHUKa

1 CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUWHBIN
amnmnapar Kypca XUMUU

1.2.

BemectBa
1 XUMHYECKHE
peaKkIu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
sneMeHThl. CUMBOJIBI XUMUYECKUX
31eMEHTOB. [IpoCThIe U CIIOXKHBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUEHHE.

Xumunueckas popmyna. BaneHTHOCTh
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTB.
OTHOCUTENBHASA ATOMHAS Macca.
OTHOCHUTENBHASA MOJIEKYJIIPHAS Macca.
MaccoBas 10715 XMMHAYECKOTO JJIEMEHTA
B COCIMHEHHUH.

Omnpenensats MpU3HAKKA XUMHUYECKUX
pEaKIuil, yCIOBUS UX MIPOTEKAHUSI.
OOBACHATH CYHUTHOCTh (PU3UYECKUX

Y XUMHUYECKHUX SIBJIEHUHN C TOUKHU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUS.
KnaccuduuupoBaTb XuMudeckue
peaKiuu (110 YUCIy U COCTaBy
pearupyromux u 00pa3yromuxcs
BEIIIECTB).

CoctaBasaTh (hopMyJibl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTHU U ONPENEIIAThH
BaJICHTHOCTH 1O (JOpMYyJiaM BEIIECTB.




KonunuectBo BemecrBa. Monb. MossipHas
Macca. B3auMocBs3b KOJIUYECTBa, MacChl
Y 9UCjIa CTPYKTYPHBIX €IMHUI] BEIIECTBA.
Pacuersl 110 hopMysiaMm XUMHUYIECKHUX
COCIUHEHUM.

duznUeCKUe U XUMHUUECCKUEC SBICHUS.
XuMuyeckasi peakius u ee Mpu3HaKH.
3aKOH COXpaHEHHSI MAaCChl BEIIIECTB.
XWMUYECKUE YPAaBHEHUS.
Knaccudukarms XuMUIeCKUX peaKiuit
(coemuHeHUs1, pa3IoKeHUs, 3aMEIICHU,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusndecKkre CBOMCTBA 00pa3IoB
HEOPraHUYECKUX BEIIECTB — METAIJIOB

U HEMETaJLJIOB.

OO6pa3siibl BEIIECTB KOJIMUYECTBOM 1 MOJIb.
dusnyeckue siBjaeHus (TJIaBIeHNEe BOCKa,
TasiHUE JibJIa, paCTUPAHUE caxapa

B CTYIIKE, KATICHUE U KOHICHCAITUS
BOJIbI).

XuMudecKue sSBIeHUS (TOPEHHE CBEUH,
MPOKAJTMBAHUE MEHOM TTPOBOJIOKH,
B3aMMOJICHCTBHE COJIBI UJIN Mejia

C COJISIHOM KUCJIOTOH).

Habmroenre npu3HakoB MpOTEKaHUS

PaccraBnsaTe ko3 PUIIMEHTHI

B YPaBHCHHAX XUMHUYCCKUX PEAKIIHI.
HaGmronate 1 onuchiBaTh OOBEKTHI

IIPH TIPOBEICHUH JEMOHCTpAIUi

1 1a00paTOPHBIX OTBITOB.

[TpoBOUTE BEIYHUCIICHUS 110 (hOpMYIamMm
XUMUYECKUX COCTUHEHUN U YpaBHEHUSIM
XUMUYECKUX PEAKITUMN.

[IpmMeHsTh eCTeCTBEHHO- HAyYHBIC
METO/bI IO3HAHUS (B TOM YHCIIC
HaOJIOICHNE, MOJICTTMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIepaIiuu
MBICIIUTEIIBHON JeITCIbHOCTH
(cpaBHEHuUe, Knaccudukaims)
BricTpanBath pa3BepHYyThIC MTMCHbMEHHBIC
Y YCTHBIE OTBETHI C OIIOPO

Ha uH(dOpMAaLIHIO U3 yueOHUKa

Y CIIPaBOYHBIX MaTEPHAIOB, TPAMOTHO
YCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN
amnrmapar Kypca XUMUHU




XUMUYECKUX PEaKIUi (pa3ioKeHne
caxapa, B3aUMO/IEUCTBHE CEPHOM
KHCJIOTHI € XJIOPUAOM Oapusi, OIy4eHHe
U pasnoxenue ruapokcuaa meau (1)
NIpU HarpeBaHUM, B3aUMOICHCTBHE
xkere3a ¢ pactBopom cou meau (11).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHHMS MaCCBhl.

Jlabopamopnvie onvimul:

Coznanue Mozeneit MoJIeKyJl
(ILapocTep>KHEBBIX).

Onucanne GU3NIECKUX CBONCTB
00pa310B HEOPraHMYECKUX BEIIECTB —
METaJIJIOB U HEMETAJLJIOB.

Habmonenne ¢pusnueckux (TuiaBieHue
BOCKa, TasHUE JIbJ1a) 1 XUMUYECKUX
(ropeHue cBeur, MPOKATMBAHUE METHON
MIPOBOJIOKH) SIBJICHUH.

HaGmronenue u onucanue Npu3HaKkoB
MPOTEKAHUS] XUMHUECKUX PEaKuid
pa3HBIX TUIIOB.

Buviuucnenusa:

OTHOCHUTEJIbHOW MOJIEKYJIIPHOM MACChI
BEIIECTB, MOJIIPHON MAacChl, MacChl
BEIIECTB, MacChl U KOJIMYECTBA BELECTBA;
MacCOBOH J10JI1 XMMHUYECKOI'0 3JIeMEHTa
1o Gopmysie COeTMHEHNUS,;




10 YPAaBHEHUSAM XUMUYECKUX PEAKIUM:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
peareHTOB WU IIPOJYKTOB PEAKLIUN

Hroro no pazneny 20

BaxHeiluue npeacTaBuTe/ i HEOPraHUY

€CKHX BEIIECCTB

2.1 | Bo3ayx. Kucnopon. 6
Ilonsarue
00 OoKcHIax

Boznyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopoa — anemeHT 1 nmpoctoe
BelecTBo. Haxoxaenue kuciaopoaa

B TIpUpojie, PU3NIECKre U XUMUIECKIE
cBOiCTBa (peakiuu ropeHust). OKCUIBI.
[Tpumenenue kucnopoaa. Criocoon
MOJIYYEHHUSI KUCIIOpO/ia B JabopaTopuu

Y IPOMBINIJIEHHOCTH. KpyroBopor
Kucaopoja B mpupoje. O30H —
JUTOTPOITHAsE MOAUUKAIIUS KUCTOPOa.
TennoBoit 3¢ hekT XMMUYECKOU peaKInu,
TEPMOXUMHUYECKHUE YPABHEHUS, IK30-

U DHAOTEPMUYECKUE peakuu. ToramBo:
yrojb U METaH. 3arpsi3HEHUE BO3yXa,
yCUJICHHE MapHUKOBOro 3¢ dekra,
pa3pylieHue 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OonpenesieHue CoJlepKaHus
KHCJIOPOJIa B BO3/TYX€

[Tonyuenue, cobupanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL cCOCTaBJeHUs! (GOpMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX
pEeaKuii C y4acTHEM KHUCIOPOAa.
XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, (pU3nuecKkue u XMMHYECKHE
CBOWCTBA KHCIIOPOJIa, CIIOCOOBI €r0
MOJTyYEHUs], IPUMEHEHUE U 3HaUCHUE
B IIPUPOJIE U JKU3HU YEJIOBEKA.
CpaBHUBaTh peaKIMi TOPCHHUSI

¥ MEJICHHOT'O OKUCIICHUSI.

OOBACHATH CYITHOCTH IKOJIOTUIECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath mpaBmiaM 0€30MaCHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIF30BAHUU XUMHUYECKOM
NOCY/bl U1 00OPYAOBAHHUS, & TAKKE
IpaBUJIaM OOpAILEHUS C TOPIOYUMU
BEIIECTBAMH.

[InaHupoBaTh U OCYIIECTBIATH




Y U3y4E€HUE CBOMCTB KUCIOPOAA.
HaGmronenue B3auMoneiCTBUSA BEIECTB
C KMCJIOPOJIOM U YCJIOBUS

BO3HUKHOBEHUS U IPEKPALLICHUS TOPEHUS

(mokapa).

Jlabopamopmwiii onvim:
O3HakoMJIeHHE ¢ 00pa3liaMHi OKCHUJIOB
Y ONKMCAHKUE UX CBOMCTB.
Ilpaxmuueckas paboma:

Ne 3. Tlonnydyenue u coonpanue
KHUCJIOPOJIa, U3yYEHHUE €0 CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KUCTIOpOIa U
030Ha Ha OCHOBAHUH aTOMHOMN MacCChI
XUMHUYECKOTO DJIEMEHTA;

KOJIMYECTBA, MaCcChl BEIIECTBA

10 YPaBHEHUSAM XUMHUYECKHUX PEaKITUi

Ha MIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, POBOJIUTH HAOIIOCHUS,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEACHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

BbIYucisTh KOJIMYECTBO BEIIECTBA,
o0beM raza o Gopmyrsam.

VY4acTBOBaTh B COBMECTHOM paboTe

B TpyIIIIE.

BricTpanBaTh pa3BepHyTHIC TNCEMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha uH(OpPMAIIHIO U3 yueOHUKA

Y CIIPAaBOYHBIX MaTEpPHAJIOB, TPAMOTHO
HCIOJIb30BATh U3YUYECHHBIN MOHSITUWHBIN
anmapar Kypca XuMHUH

2.2

Bonopon. Ilonsitue
O KHUCJIOTaX U COJISIX

Bonopon — anemeHT u mpocroe
BelectBo. HaxoxneHnue Bogopoaa

B IIpUpoOjie, PU3NYECKHE U XUMUYECKHE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHusa. Kucnotsl u conu.
Momnsipablii 00beM razoB. PacueTsr

10 XUMUYECKUM YPABHCHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpbIBaTh CMBICII H3y4aeMbIX MOHITUN
Y IIPUMEHSTh 3TU NOHATHUSA NPY ONMCAHUU
CBOWCTB BEIIECTB U UX ITPEBPAIICHUH.
XapakTepu3oBaTh (OMKUCHIBATH)
(bu3nYecKre 1 XUMHUYECKUE CBOMCTBA
BOJIOPOJIa, CIOCOOBI €r0 MONTY4YEHUs,
MIPUMEHCHHUE.

Cobupate npudOp AJIs MOITYIECHHS
BOJIOPOJIA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY




U pacro3HaBaHUE BOJOPOA.
BzaumonencTBre BOgoOpoaa ¢ OKCUIOM
menu (II).

Jlabopamopmuwiii onvim:
B3aumMoeicTBue KUCIOT ¢ METalJlaMU.
Ilpaxmuuecxas paboma.

No 4. Tlonyduenue u cobupanue Boaopoa,
H3y4eHUE €0 CBOMCTB.

Buiyucnenus:

o0BeMa, KOJTMIeCTBA BEIEeCTBA rasa

10 €r0 U3BECTHOMY KOJUYECTBY
BEIIECTBA WJIH O0BEMY;

00BEMOB T'a30B MO YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00OBHEMHBIX OTHOIIIEHUN
ra3oB

11 cocTaBleHUsS! GOPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUM XUMUYECKHUX
peaKkuuii C yyacTueM BOAOPOA.
Boraucisate MOJISIpHYIO MacCy BEIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BeIIeCTBa.

[IpoBOaUTE pacueThl IO ypaBHEHUSIM
XUMHUYECKUX PEAKIIMi: KOIUYeCTBa,
00beMa, Macchl BEUIECTBA 110 U3BECTHOMY
KOJINYECTBY, 00BEMY, MAacCE pEarcHTOB
WJIM TIPOTYKTOB PEAKIIHH.

CrnenoBaTh npaBuiiam 0€30MacHOM
paboThI B TabopaTopuu

MCIIOJIb30BAaHUU XUMHUYECKOM MOCYIbI

1 000pyAOBaHUS, a TAKKE MPaBUIIaM
oOpaileHust ¢ TOPIOYMMH BEIIeCTBAMHU

B OBITY.

IInaHupoBaTh U OCYILECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, MPOBOJIUTH HAOIIOCHUS,
JIeNIaTh BBIBOJIBI IO pe3yIbTaTaM
HKCIIEPUMEHTA.

VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE

2.3

Bopna. PactBopesl.
Ilousarue
00 OCHOBaHUAX

dusnyeckue cBoMCTBa BOALI. Boma kak
pacTBOpUTENL. XUMHUYECKUE CBOWCTBA
BOJIBL.

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHITUN
Y IPUMEHSTH 3TU NOHATHS TIPU ONMCAHUN
CBONCTB BEIIECTB U UX ITPEBPAILICHUN.




OcHoBaHwus.

PactBopsl. Posib pacTBOpOB B Iipupoe
Y B )KM3HU 4eoBeka. KpyroBopoT BobI
B MMpUpOJie. 3arpsi3HEHUE MTPUPOIHBIX

BoJ. OXpaHa U OYHUCTKA NPUPOTHBIX BOJI.

HacpimienHble 1 HEHACBIIICHHBIC
pacTtBOpbl. PacTBOpUMOCTH BEIIECTB
B BoJjie. MaccoBas 71014 BelllecTBa

B pacTBOpE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIEeCTB € pa3InyHON
pacTBOPUMOCTBIO.

BzanmMopeiicTBue BOJIbI ¢ METaIaMU
(HaTpueM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT

Y LIEJI0YEHN C MOMOUIBIO UHINKATOPOB.
Jlabopamophvie onvimoi
HccaenoBanue ocoOeHHOCTEH
pacTBOPEHUS BEUIECTB C PA3IMYHOMN
PacTBOPUMOCTBIO.

[IpuroroBieHne pacTBOPOB

C ONPEACIEHHOW MaCCOBOU 10N
pacTBOPEHHOIO BEIIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBieHne pacTBOpOB

C OIPEICIICHHON MACCOBOW J0JIEH

XapakTepuzoBath (pU3nYECKue

Y XUMHUYECKHE CBOWCTBA BOJIbI, €€ POJIb
KaK PacTBOPHUTEIIS B MPUPOJIHBIX
IIpoLeccax.

CocTaBnsATh ypaBHEHUSI XUMHUECKUX
PEAKILIMU C YYACTUEM BOIBI.

OOBICHATH CYLTHOCTh KOJIOTMUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOTHBIX BOJI, COCOOBI OUMCTKHU BOJIBI
OT MIpUMECEH, MEPBI IO OXPaHE BOJ

OT 3arpsi3HECHHUS.

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOAUTH HAOJIOIEHUS,
JieN1aTh BBIBO/BI IO pe3yJibTaTam
HKCIIEPUMEHTA IIPU MTPOBEIACHUU
71a00paTOPHBIX OIBITOB U MPAKTHYECKON
paboTHI.

CnepnoBath npaBuiiaM 0€30MacHOM
paboTHI B 1a00paTOpUu MPU
HCIOJIb30BAaHUHN XUMUYECKON MOCY/AbI

¥ 000pyIOBaHMS.

[IpoBOANUTD BHIYMCICHHSI C TPUMEHEHUEM
MIOHSTHUS «MaccoBas JI0JI BEIIECTBa

B PacTBOPE».

BricTpauBaTh pa3BepHyTble TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU




PacTBOPEHHOIO BEILIECTBA.
Buviuucnenus:

C MCIIOJIb30BaHHEM IMOHSATHS «MaccoBast
JIOJISI BEMIECTBA B pACTBOPE»

Ha UH(}OpMALIHIO U3 yueOHUKa

U CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
HCIOJIb30BATh U3YUYEHHBIN MOHSITUWHBIN
amnmnapar Kypca XUMUu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COeIUHEHUH

11

Knaccudukarus HeopraHMIecKux
coenuaeHuit. Oxcuabl. Knaccudukamms
OKCHJIOB: cojieo0pa3ytomue (OCHOBHEIE,
KHUCJIOTHBIE, aM(OTepHbIE)

U HecoJieo0pasyrolue.

HomenknaTypa okcuaoB. Gusndeckue
1 XUMHAYECKUE CBOMCTBA OKCHIOB.
[Tonydyenue OKCUIOB.

OcHoBanus. Knaccugukanys oCHOBaHMIA:

1IEJI0OYH U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBannii. ®uznueckue
Y XUMHAYECKUE CBOMCTBA OCHOBAHU.
[TonydyeHue OCHOBaHUM.

Kucnotsl. Knaccuduxarus Kucior.
HomeHnxkmnarypa kucnor. @uszndeckue

Y XUMHUYECKUE CBOMCTBA KUCIOT. Psip
aktuBHOCTH MeTasuioB H.H. bekerosa.
[TonydyeHue KUCIOT.

Comu. HomeHnkiarypa coJen.
DU3NYECKUE U XUMUYECKHE CBOMCTBA
couieid. [lonydenue conen.
['eHeTnyeckas CBsI3b MEKY KJIACCaMHU
HEOPraHUYECKUX COCTUHEHUM.

Knaccuduuuponats uzyyaemsbie
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CoctaBisTh (HOPMYIbI OKCUOB, KHCIIOT,
OCHOBAaHUH, COJIEH U HA3bIBATh UX

10 MEKIyHAPOJIHON HOMEHKJIIATYpE.
IIporro3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIMX XMMUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEUIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisiTh MOJIEKYJISIPHBIE YPABHEHUS
pEaKMi, UUTFOCTPUPYIOIINX
XMUMHUYECKHUE CBOMCTBA U CIIOCOOBI
MTOJIYYEHHSI BEIIECTB N3YYEHHBIX
KJIACCOB/TPYII, a TaKXKe
IOJATBEPKIAIOIIMX T€HETHYECKYIO
B3aUMOCBS3b MEK/ly HUMU.
IIpon3BOINTH BBIYNCICHUS

10 YPaBHEHUSIM XUMUYECKHUX PEAKIU.
[InaHnpoBaTh U OCYILIECTBIATH

Ha IIPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOJIIOIEHUS,
JIeN1aTh BBIBO/IBI IO pe3yJIbTaTaM
DKCIIEPUMEHTA ITPU POBEACHUU




Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ibl HEOPraHUUECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbITHI, WITIOCTPUPYIOLIAE XUMUYECKUE
CBOICTBA KJIaCCOB HEOPTraHUYECKUX
BEILIECTB.

Jlabopamophvie onvimol

OnpeneneHre pacTBOPOB KUCIIOT

Y IIEJIOYEN C MOMOIIBI0 UHIUKATOPOB.
N3ydyeHune B3auMOIEUCTBUS KUCIIOT

C METAJJIAMH, PEAKIIMK HEUTPpAIN3aALNY.
BzaumonencTBre pactBopa CepHOM
KUCJIOTHI ¢ okcuaoM meau (1I).
[TonydyeHue HEpaCTBOPUMBIX OCHOBAHUM.
BriTeCHEHME OTHOTO MeTaIa APYrUM
W3 pacTBOpa COJIH.

Ilpaxmuueckas paboma

Ne 6. Pemienue sxcriepuMeHTaIbHbIX
3a7a4 1o teMe « BaxkHeuIme Kiacchl
HEOPraHUYECKUX COCTUHEHUI.
Boruucnenus:

110 YPaBHEHUAM XUMHYECKOU PEAKIINHU:
KOJIMYECTBA BEIIECTBA, 00beMa, MacChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB

WJIM MPOJYKTOB Peakiuu

71a00paTOPHBIX OMBITOB U MPAKTUUYECKUX
pabor.

CrnenoBaTh npaBuiiam 6€30MacHON
paboThI B TabopaTopuu

MIPU UCIIOIH30BAHUU XUMUYECKOM
NOCYZbI U 000PYAOBaHUS.

BricTpanBarh pa3BepHyThIE MUCHbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HHQpOpMaIHIO U3 ydeOHUKa

U CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
UCIIOJIb30BaTh U3YyYECHHBIN ITOHATUNHBIN
amnmapar Kypca XUMUuu

Hroro no pazneny:

30




Iepuoanuyeckuii 3akoH U Ilepuognueckas cucrema xumudeckux 3jaeMeHToB /I. M. Menaeneesa. CTpoeHue aToMoOB.
XuMmuueckasi cBsisb. OKHCJINTENIbHO-BOCCTAHOBUTE/IbHBIC PEAKIIUH

3.1

Ilepuoanueckuit
3aKOH

u [lepuonnyeckas
cHUcTEeMa
XUMHAYECKUX
3JIEMEHTOB

. . Menpeneena.

Crpoenue aroma

7

[lepBbie MONBITKU KiIacCU(UKAIIUU
XUMHUYECKHUX 3J1eMeHTOB. [loHsTHE

O IpyNIax CXOJHbBIX JIEMEHTOB
(111eJTOUHBIE U IIETIOYHO3EMEIbHbBIC
MeTalIbl, TaJOreHbl, UHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpbIe 00pa3yroT
am(pOoTepHbIE OKCUIBI U TUAPOKCHUIBI.
[lepnonnuecknii 3akoH. [leprnognueckas
CUCTEMA XMMHYECKUX AJIIEMEHTOB

JA.N. Menneneesa. KoporkonepnoaHas
U JUIMHHOTIEPHOIHAS (DOPMBI
[lepuonnyueckoit CuCTEMbl XUMUUYECKUX
anemeHnToB JI.1. Menneneesa. Ilepuozasr
u rpynnbl. DU3NUECKUd CMBICIT
MOPSIKOBOI'O HOMEPA, HOMEPOB IEpUoAa
U TPYIIIBI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
anep. M3oronel. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB TIEPBBIX
20 XUMHYECKUX AJIEMEHTOB
Ileproarueckon CUCTEMBI

J.N. Menneneepa. XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA

1o ero nojoxeHuro B Ilepuognueckoit
cucreme JI.1. Menaeneena.
3aKOHOMEpPHOCTH U3MEHEHHUS pagnyca

PackpeIiBaTh CMBICT NEPUOIUYECKOTO
3aKOHa.

OnuceiBaTh CTPOCHKE TaOIUIIBI
«lIlepnoanueckas cucreMa XMUMAYECKHUX
aneMeHToB J[.11. MenaeneeBay.
MopenupoBarb CTpOEHHE aTOMa,
SHEPreTUUECKUX YPOBHEN U MOAYPOBHEU
[IPY TIOMOILH PUCYHKOB, 3JICKTPOHHBIX
KOH(UTypaui U AIEKTPOHHO-
rpadguyeckux Gpopmy.

[TosicHATh PU3UYECKUN CMBICIT
ITOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI 3JIEMEHTA.

XapakTepu3oBaTb XUMUYECKUE IIIEMEHTHI
MIEPBBIX TPEX MEPUOJIOB, KAIINW, KAJIbIIUN
1 UX COCITMHEHUS T10 MOJOXKEHUIO

B [Iepnognueckou cucreme

.. Mennaeneena.

OOBACHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOICTB XUMHUUYECKUX
AJIEMEHTOB (M3MEHEHHUE PauyCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B MPEIeNIaX MaJbIX MEPUOIOB U TJIABHBIX
MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;




aTOMOB XMMHYECKHX YJIEMEHTOB,
METAUIMYECKUX U HEMETAUINYECKHX
CBOMCTB IO TPYINaM U NEPUOIaM.
3Hauenue [lepuoauueckoro 3akoHa

u [leppoanueckon CUCTEMbI XUMUYECKHUX
AJIEMEHTOB ISl PA3BUTHUS HAYKU U
npaktuku. /.M. MeneneeB — yueHslid
Y TPaXkKJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopelicTBue ruJipokcuaa IMHKa

C pacCTBOpaMM KHUCJIOT U IIENT0UYECH.
MoaenupoBaHue CTPOEHUS MOJIEKYJT
IIPU TTOMOILM PUCYHKOB, MOJIEIIEH,
AIICKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
Tabmuna «Ilepuoguueckas cucrema
XHUMHYECKUX DJIEMECHTOB

JI.. MenpaeneeBay.

Jlabopamophvie onvimol
O3HakoMmJIeHHEe ¢ 00pa3llaMy METaIOB
1 HEMETAJIOB

VYuyacTBOBaTh B COBMECTHOU paboTe

B [1ape WU IpymIe.

BricTpanBaTh pa3BepHyThIE€ MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH}OpMAIINIO U3 YUeOHUKA U APYTUX
VMCTOYHHKOB, B TOM yucie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxuCcIUTEIbHO-
BOCCTAHOBUTEIILHBIC
peakiuu

Xumuueckas cBsa3b. KoBajienTHas
(moJsipHast U HEMOJIApHAs ) CBS3b.
DJIEKTPOOTPUIIATETILHOCTh XUMHUYECKUX
snieMeHToB. MonHas cBs3b. CTerneHb
okuciaeHus. OKUCINTENILHO-
BOCCTaHOBUTEJIbHBIC peakiuu. IIporecchl

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITHU.
Onpenenars BUJ XUMAYECKON CBSI3U

B COCIUHCHUU.

MoenupoBaTh CTPOEHUE MOJIEKYJT

IIPU ITIOMOIIM PUCYHKOB, MOJIEIIEH,
AJICKTPOHHBIX U CTPYKTYPHBIX (DOPMYII.




OKHCJICHHSI 1 BOCCTAHOBJICHUS.
OxHCcIUTENN U BOCCTAHOBUTEH.
XHUMUYECKUH IKCIIEPUMEHT: U3yUEHUE
00pa3IloB BEIIECTB METAIJIOB

Y HEMETAJIOB, B3aUMOJEHCTBUE
TUJPOKCHUA IIMHKA C PACTBOPAMU KHUCIIOT
Y ILIEJI0YEH, IPOBEAEHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPbI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuu
Pa3JI0KEHUsI, COSAMHEHUS).
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OMNBIThI, HILTIOCTPUPYIOLINE PUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTEIILHBIX
peakuuii (ropeHue, peakiuu
pa3noXKeHUs, COEUHEHHS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS (POPMYJT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiuii.
OrnpenensiTh CTENEHb OKUCICHUS aTOMOB
XUMHUYECKUX IJIEMEHTOB 10 (popmyiam
U COCTaBIISATh (POPMYITbI OMHAPHBIX
COECIUHEHUH MO CTEIICHU OKUCIICHUS
aTOMOB XMMHYECKHX DJIEMEHTOB.
OnpenensiTe OKUCIUTEIb U
BOCCTAHOBHUTEIIL. PaccTaBisaTh
KOA(PUITUEHTHI B CXeMax MPOCTHIX
OKHCJINTEIIbHO-BOCCTAHOBUTEILHBIX
pEeaKnil METOJIOM SJIEKTPOHHOTO
OajaHca.

HabromaTe XMMHYECKHE ONBITHI

10 TUTaHYy, aHAJIM3UPOBATh U JieaTh
BBIBOJIBI.

HUcnionszoBate UKT misa co3manus
MOJIEJIEH, TTIOJATOTOBKU MPE3EHTALIUM,
JIOKJIAJIOB I10 TEME.

BricTpauBarh pa3BepHyThI€ MUCbMEHHbIC
Y YCTHBIE OTBETHI C OMOPOH

Ha HHpOpMaILHIO U3 YdeOHUKA U APYTUX
HMCTOYHUKOB, B TOM unciie IHTepHera

Htoro no pazneny 15
Pe3epBHOE Bpems 3
OBUIEE UMCJIO YACOB 68

[10 ITIPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE, 8 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIE (LM pPOBbLIE)
n/n TeM MPOrpaMMbl Bcero Konrpoasunie Hpakruyeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BemiecTBa 1 XuMuueckue 15 bubnnoreka IIOK
peakunu https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 20
Pasnen 2. Baxkneiimme npeacTaBuTe/ Il HEOPraHMYECKUX BelIECTB
)1 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢
9 Bonopon. [Tonstue o g 1 bu6nuoreka [IOK
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 bu6muoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | bu6nuoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuognueckas cucrema xumnueckux 3jemMeHToB /I. M. MenngeneeBa. CTpoenne aToMoB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pPe€aknumn



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

[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cucrema - bubnunoteka LIOK
XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.

3.2 OKuCIUTENbHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
[ToBTOpEHME M KOHTPOJIb 3 bubmorera OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

No
/11

Haunmenosanue
pa3nesoB U TEM
y4eOHOI0 ImpeIMeTa

KomuuectBo
9acoB

Conepxxkanue o0ydeHust

OCHOBHBIC BHJIBI ICSITCIILHOCTH
o0yyJaromuxcs

BeIIIeCTBO U XUMHUYIECCKHE PCAKIINH

1.1

[ToBTOpEHUE

U yriyoneHue
3HAHUN OCHOBHBIX
pa3ziesioB Kypca

8 Kiacca

5

[Tepuoanuecknit 3axoH. [lepuonnueckas
CHUCTEMA XUMUYECKUX IJIEMEHTOB

J.1. MenpneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalIusl, KaJbLH U UX
COCJTMHEHNH B COOTBETCTBUH

C TTOJIOKEHUEM JIEMEHTOB

B [leprognyeckol cucrtemMe u CTpOEHUEM
UX aTOMOB.

CrtpoeHue BellecTBa: BUAbl XUMHUECKOM
CBsI3U. THUIBI KPUCTAIUIMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOVCTB
BEIIECTBA OT TUIA KPUCTATIIMYECKON
PELIETKH U BUJA XUMUYECKOU CBSI3H.
Knaccudukanus u HomeHkIaTypa
HEOPraHWYECKUX BEUIECTB. XUMUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COCMHECHUM, TEHETUYECKAs CBSI3b
HEOPraHWYECKUX BEIIECTB.

XapakTepru30BaTb XUMHUYECKHE JIEMEHTHI
MIEPBBIX TPEX MEPUOJIOB, KU U KAIbIUA
10 UX MOJIOKEHUIO B [lepruoanueckou
cucreme /1. 1. Menneneena.
KinaccuduiiupoBath 1 Ha3bIBaTh
HEOPraHWYECKHE BENIECTBA U3YYECHHBIX
KJIaCCOB.

OnuceIBaTh 00IE XUMUYCCKHE
CBOMCTBA BEUIECTB PA3JIMUYHBIX KJIACCOB,
MOJITBEPAK/IATH CBOMCTBA MPUMEPAMU
MOJICKYJISIPHBIX YPABHEHU XUMHYECKUX
pEaKIu.

OnpenensiTe BUJI XUMHYECKOHN CBS3U

Y TUI KPUCTAJUIMYECKOU PEIIETKH
BEIIIECTBA.

[IporHo3upoBaTh CBOMCTBA BEILIECTB

B 3aBUCUMOCTH OT X CTPOCHMUSI.
BricTpauBarh pa3BepHyTbIE MUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha uH(pOpMALIMIO U3 yueOHUKA

Y CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO




Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICJISIMU
KPUCTAJUTMYECKUX PEUIETOK
HEOPraHUYECKHX BEIIECTB — METAJLJIOB
U HeMeTaJlyIoB (rpaduTa u anmasa),
CJIOXHBIX BEIIECTB (XJIOpHIa HATPUS)

VCIIOJIb30BATh U3YUEHHBIN MTOHATHIHBIN
anmapar Kypca XUMUu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peaKIun

Knaccudukanus XuMUYeCKUX peakiui
MO pa3IMYHbIM MPU3HAKaM (10 YUCITY

U COCTaBY y4acCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEIJIOBOMY A (PeKTy,

M0 U3MEHEHUIO CTENEHEH OKUCTICHHUS
XUMHYECKUX JIEMEHTOB,

10 00OPaTUMOCTH, IO Y4aCTHIO
KaTajm3aTopa). IK30-

U DHJIOTEPMUYECKHE PEaKIiy,
TEPMOXUMUYECKUE YPABHEHHUS.
[ToHsITHE O CKOPOCTH XUMUYECKON
peaknuu. [lorstue 06 0OGpaTUMBIX

U HEOOPaTHUMBIX XUMHYECKUX PEAKIIHSIX.
[ToHsiTHE O TOMOT'E€HHBIX U T€TEPOTrEeHHBIX
peakuusx. [Tonstue o karanuse.
[ToHsiTHE O XUMUYECKOM PAaBHOBECHUHU.
@DaKTOpBI, BIHIIOMINAE HA CKOPOCTh
XUMHYECKOHN peakliy U TIOJIOKEHHE
XUMHYECKOTO PaBHOBECHS.
OKHCTUTETHHO-BOCCTAaHOBUTEIHHBIC

PackpbIBaTh CMBICIT U3y4ae€MbIX MOHATUN
Y PUMEHSTH 3TU MOHSATHS TIPU OMUCAHUU
CBOMCTB BEIIECTB U UX MPEBPAILICHUMN.
KnaccuduiupoBarb XUuMHUYECKUE
PEaKIUU 10 PA3TUUYHBIM TPU3HAKAM.
VYcranaBiauBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKOUN PEeaKIUU OT Pa3IudHbIX
(dhakTOpOB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEeBpaIleHUI
B Pa3JINYHbBIX YCIOBUSIX.

Onpenenars OKUCIUTEND

u BocctanoButens B OBP.

CocTaBJIATh JIEKTPOHHBIN OajaHC
peaKkum.

[Tpou3BOUTH BHIUUCICHUS

0 XUMUYECKUM YPABHCHUSIM.
VYuyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJM TpymIe.

BricTpauBath pa3BepHyThI€ MUCbMEHHBIC




peakinu, FICKTPOHHBIN OalaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHHE ypaBHEHUN
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCTIOIH30BAHUEM METO/Ia
AJICKTPOHHOTO OajtaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

NccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKIIMU OT BO3JICHCTBUS
pa3’IuYHbIX (PAKTOPOB.

OnbITHI, WLTIOCTPUPYIOIINE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakuuu
pa3NoKEeHUs, COEAUHEHHUS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00beMa U MaCChl
peareHTOB WJIM IIPOJYKTOB 10
YPaBHEHUSIM XUMUYECKUX pEeaKUi

Y YCTHBIE OTBETHI C OMOPOU

Ha nHGOpMAIIHIO U3 yueOHUKa

Y CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
VICIIOJIb30BATh U3YyUYECHHBIN OHATUWHBIN
amnmnapar Kypca XUMUU

1.3

DJIEKTPOIUTHYECKAS
JIMCCOITMAITHS.
XHUMHUYECKHE
peakuun

B pacTBoOpax

Teopust 3IEKTPOITUTUIECKON
TUCCOLMALNN. DIEKTPOJIATHI

Y HERJIEKTPOJIUTHL. KaTMOHBI, aHHOHBI.
Mexanusm quccoumranyy BEIeCTB

C pa3IM4YHBIMU BUAAMH XUMUYECKON
cBs3u. Crenenp aucconuanuu. CUIIbHBIC
U ciadbie AJIEKTPOIIUTHI.

Peakiiuu nonHoro oomena. Y cioBus

PackppIBaTh CMBICI N3y4aeMbIX TOHSITHH,
a TaK)K€ CMBICII TEOpUHU
JIEKTPOJIUTHYECKON AUCCOLMALINH.
OOBSICHATH TPUYHHBI
3JEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, PA3JINYaTh CJIA0bIE U CUIIbHBIE
AJIEKTPOJIUTHIL.

CocTaBisaTh ypaBHEHMS AMCCOLUALAN




MPOTEKAHMS pEeaKIIMil MOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIlCHHBIC HOHHBIC
ypaBHEeHUs peakuuid. CBONCTBA KUCIIOT,
OCHOBAHHH U COJIEH B CBETE
MPEACTaBICHUN 00 IJIEKTPOTUTHYECKOU
nuccoranuu. KauecTBeHHbIE peakIuu
Ha WOoHBI. [loHsTHE O THUIpOIH3E

COJIEM.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 37€KTpONPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpoIecca
TUCCOLMALY KUCIIOT, IIE0YeH

U coJieil (BO3MOXKHO UCIOJIb30BaHHE
BUJICOMATEPHUAJIOB).

OnbITHI, WITIOCTPUPYIOUTHE TPU3HAKU
NPOTEKAHUSI peaKIMil HOHHOrOo OOMeHa
(oOpa3oBaHue ocajiKa, BbIJICIICHUE Ta3a,
oOpa3zoBaHUE BOJIbI).

Pacno3naBaHne HeOpraHUueCKux
BEILIECTB C MOMOIIbIO KAaU€CTBEHHBIX
pEeaKunii Ha UOHBL.

Jlabopamopmubiii onvim:

N3ydyeHne npu3HakoB NPOTEKaAHUS
peakIyu HOHHOTO OOMEHa B pacTBOpax
AJICKTPOJIUTOB (C 00pa30BaHUEM OCAJIKA,

BBIICIICHHEM Ta3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEJIOUCH U COJICH, TTOJIHEIC

Y COKpAIICHHBIE HOHHBIE YPABHEHUS
XUMUYECKUX PeaKIMil HOHHOTO OOMEHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
pEaKLMK TUAPOJIN3A COJIEH.
XapakTepu3oBaTh O0ITHNE XUMUUECKUE
CBOICTBA BEIIECTB PA3IMYHbBIX KIACCOB
Ha OCHOBE TE€OPUU IJIEKTPOTUTHUECKOM
JMCCOLMALINY; TTIOATBEPXKIATh CBOMCTBA
pUMepaMU MOJIEKYJISIPHBIX 1 MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.
Pemiats sxcniepuMeHTaIbHBIC 3a]a41

10 TEME.

[InaHnpoBaTh U OCYIIECTBIATH

Ha MPAKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
AKCTIIEPUMEHTA TTPU MTPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
pabor.

CrnenoBath npaBuiiaM 0€30mMacHOM
paloThI B 1abopaTopun

IIPU UCTIOJIb30BAHUHU XUMUYECKOU
MOCY/Ibl U 000PYT0BaHMUS.

[IpoBOANTH BEIYUCIEHUSA 10 XUMUYECKUM
YPaBHEHHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe




IIpakmuueckas paboma:

Ne 1. Pemenue skciepruMEHTaIbHbBIX
3a/1a4 1o TEME.

Buiuucnenus:

10 YPaBHEHUSIM XUMHUYECKUX PEaKIIUil

B TIape WK TPYTIIIE.

BricTpanBaTh pa3BepHyTbI€ MUCbMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha WH(OPMAIIHNIO U3 YUeOHUKA U IPYTUX
HUCTOYHHUKOB HH(GOPMAIINH, B TOM YHUCIIC
HNurepuera

Uroro no pazneny

17

HemeTajibl M X cOeTUHEHUS

2.1 | OGmas
XapaKTEepPUCTHKA
XUMUYECKUX
3JIEMEHTOB
VIIA-rpynsl.
["anorensl

OO0mr1ast XapaKTEPUCTHKA TAJIOT €HOB.
OCoOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepPHbIE CTENEHU OKUCIICHUS.
Crpoenue u pusznyeckue CBOMCTBA
MPOCTBIX BEUIECTB — raJOTE€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
XJiopa (B3aMMOJICHCTBHE ¢ METAJIJIAMH,
HEMEeTaJlJIaMU, [IEJI0YaMH ).
XnopoBogopo. ConsiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJYYEHHUE,
npuMeHeHue. Jlencreue xaopa

Y XJIOPOBOJIOPO/Ia HA OPTaHU3M
yesoBeKka. BaxxHenmme XJIIopuasl U UxX
HaxO0XJICHUE B IPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITH, OTpakaroniue Gu3nIecKue

Y XUMUYECKHE CBOMCTBA raJIor€HOB U UX
COeIMHEHU (BO3MOKHO MCITOJIb30BAHNE

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB HEMETAIIJIOB U UX
COCIMHEHUH B MPEJIENax MaJbIX
NIEPUOJIOB U IJIaBHBIX MOATPYIIT
[lepronnueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB C YYE€TOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBarh (pU3NYECKUe

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB raJIOTCHOB (Ha IpUMEpe XJIopa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPOAA,
XJIOpPHJIa HATPHS), CIIOCOOBI X
NOJTy4eHUSs], MPUMEHEHUE U 3HAUCHUE

B IIPUPOJIE U JKU3HU YEJIOBEKA.
OnpenenaTs XJIOPUA-UOHBI B paCTBOPE.
[TnanupoBatTh U OCYILIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIEPUMEHTBI, POBOAUTH HAOJIIOICHUS,
JieNiaTh BBIBOABI IO PE3yJIbTaTaM




BUJICOMATEPUAJIOB).

O3zHakomiieHHE ¢ 00pasiiaMu XJIOPHUIOB
(rajmoreHu0B).

Jlabopamopuwiti onvim:

N3ydenne CBOMCTB COIAHON KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHBIX PEaKITUi
Ha XJIOPUJ-UOHBI.

IIpakmuueckas paboma

Ne 2: TlonydyeHue COnasTHON KUCIOTHI,
W3y4ECHUE €€ CBOMCTB.

Buviuucnenusa:

10 YPaBHEHUSAM XUMHUYECKUX PEAKITUH,
€CJIM OJINH U3 PEareHTOB JaH B U30BITKE

AKCIIEPUMEHTA ITPU NPOBEACHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CnenoBatb npaBuiiaM 0€30MacHOM
paboThl B 1abopaTopun

IIPU UCTIOIb30BAHUN XUMUYECKON
HOCYZIbl U 000PYAOBAHUS.

BricTpauBaTh pa3BepHyThIE€ IMCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha MHPOPMAIIHIO U3 YIeOHUKA

Y CIIPABOYHBIX MaTE€pHaoOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIN MOHATHIHBIN
anmapar Kypca XuMuu

2.2

Ob6mas
XapaKTEepPUCTHKA
XUMHAYECKUX
AJIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ COSUHEHUS

OO6m1as xapakTepuCTHUKa HJIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTETICHU
OKHUCIICHUS.

Crpoenue u pusznyeckue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOIa U CEPHI.
AnoTpornHbie MOAUGUKAIIUA KUCTIOpOa
U cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoaopos, CTpoeHue, PU3NIECKre
Y XMMUYECKHE CBOMCTBA.

OKcubl cepbl Kak MpeacTaBUTENn
KHUCJIOTHBIX OKCHIOB.

Cepnas kucinora, puzudeckue

U XUMHYECKUE CBOMCTBA (00IIHEe KaK

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl U X COEAMHEHUN C y4E€TOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (U3NYECKUE

U XUMUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPbI U €€ COCIMHEHUM
(cepoBoIOpOa, OKCHIOB CE€PBI, CEPHOU
KHCJIOTHI, CYJIb()aTOB), CIIOCOOBI X
NOJIY4YEHHUs], IPUMEHEHHE U 3HAUCHUE

B IIPUPOJIE U KU3HU YEJIOBEKA.
OnpenensaTe HANMYKUE CYNIb(PaT-HOHOB
B pacTBOpeE.

OOBACHATH CYITHOCTh YKOJIOTUYECKUX




MpEeACTaBUTEIIS KIacca KUCIIOT

U cnerupuyeckne). XuMUYECKHe
peakiuy, JeKallue B OCHOBE
MIPOMBIIIEHHOTO CIIOC00a MOJTy4eHHUS
cepHoid kucnotsl. [Ipumenenne. Comn
CEPHOM KUCJIOThI, KAUECTBEHHAS pEeaKIUs
Ha CyJb(aT-uoH.

Haxoxnenune cepbl 1 €e COeIMHEHUI

B npupojie. XUMUUYECKOE 3arps3HEHUE
OKPYKaIOIIEH Cpe/lbl COCTUHEHUSIMA
cepbl (KUCIOTHBIE JOXKIH, 3aTPSI3HEHHE
BO3]1yXa U BOJOEMOB), CLIOCOOBI €r0
PEIOTBPALLICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHEe ¢ 00pa3liaMu Cephl U €€
COCTMHEHUSAMU (BO3MOXKHO
UCITIOJIb30BaHHUE BUIEOMATEPHAIIOB).
Hab6monienue nporiecca o0 yriauBaHus
caxapa noji JeiCTBUEM
KOHIEHTPUPOBAHHOM CEPHOU KHUCIIOTHL.
Jlabopamopuvie onvimol:

N3yyeHne XUMUYECKUX CBOVCTB
pa30aBJICHHOM CEpPHON KUCIIOTHI.
[TpoBeneHne Ka4ECTBEHHOW peaKUU Ha
cynbdaT-uoH M HAOIIOACHUE TTPU3HAKA
€€ MPOTEeKaHus

pobJieM, CBSI3aHHBIX C MepepadoTKOM
COCIUHEHUN CEPBI.

[TraHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYICCKHEC
IKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
IKCIIEPUMEHTA.

CrnemoBath npaBuiIaM 0€30MacHON
paboThI B 1abopaTopuu

IIPU UCMIOJb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYIOBaHUS.

[Tpon3BOANTH BHIYUCICHUS

110 XHMHYECKUM YPaBHEHUSM.
Hcronb30BaTh MPH BHIMTOJTHCHUH
y4eOHBIX 3aJIaHUM TEKCThI yUeOHUKa,
CTIPaBOYHbBIC MaTCPHAITBI
(ITeppognveckyro CUCTEMY XUMUYECKIX
sanemenToB Jl. . Menneneesa, Tabnuily
PacTBOPUMOCTH KUCIIOT, OCHOBaHHIA

Y COJICH B BOJIE, DIIEKTPOXUMUYECKUN PSIT
HaNpsLDKEHUI METaILJIOB).

Hcnonp30BaTh NP BHIOJTHEHUN
y4€OHBIX 3a/IaHUI U B MPOIIECCE
MCCIIEZIOBATEIbCKOM JIeATETbHOCTH
HAyYHO-TIOMYJISIPHYIO JIATEPATYPY
XUMHUYECKOT0 COAIepKaHMsI, CIIPABOYHBIE
Matepualsl, pecypcbl UnTepHera




2.3

Oobmas
XapaKTepUCTUKa
XUMHUYECKUX
JJIEMEHTOB
VA-rpynmnsi.

A3ot, dhocdop u ux
COCIMHEHHUSI

OO01mas XxapakTepUCTUKA ITIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCJICHHUSI.

A30T, pacCIpOoCTpaHEHUE B PUPO/IE,
(du3nUecKre 1 XUMHIECKHE CBOWCTBA.
KpyroBoport a3zota B npupoe.
AmMMuak, ero Gpu3nYeCcKue U XUMUIECKHIE
CBOWCTBA, MOJy4EHUE U TIPUMEHEHUE.
Conu aMmMOHUS, UX (PU3UUECKHE

1 XUMUYECKHE CBOMCTBA, IPUMCHECHHE.
KadecTBeHHas peakiusi Ha HOHBI
aMMOHHUSI.

A3OTHas KMCIIOTa, €€ MOJyYeHue,
duznuecKkre 1 XMMUYECKHE CBOWCTBA
(obrmIue Kak mpecTaBUTENs Kiacca
KHUCJIOT U CrIeU(PUIECKUE).
Hcnonb30BaHUE HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MUHEPATbHBIX
yno0peHuil. XUMU4YECKoe 3arpsi3sHeHNe
OKPYKaIOIIEH Cpelbl COCTUHEHUSIMA
a30Ta (KUCJIOTHBIC TOKIH, 3arPsI3SHCHHE
BO3/TyXa, TTOYBHI U BOJOCMOB).
®docdop, amIoTponHbie MOAUGUKAITAN
docdopa, puznueckrne U XUMHIECKHE
ceorictBa. Okcun pocdopa (V)

u docdopHas KUCI0Ta, PU3NIECKHE

OOBsICHATH 00IIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 iX COEAUMHEHUN C Y4E€TOM
CTPOEHUS X aTOMOB.

XapakTepu3oBarh (pU3NYECKUe

U XUMHUYECKHE CBOMCTBA MPOCTHIX
BelecTB a30Ta u ¢ochopa u ux
coeIMHEHU (aMMuakKa, cojieli aMMOHHS,
a30THOM KHUCIIOThI, HUTPATOB, OKCHIA
docdopa (V) u pochopHON KUCITOTHI,
docdaroB), crtocoObI UX MOTYICHHS,
MPUMEHEHHUE U 3HAUCHUE B MIPUPO/IC

U KU3HU YEJIOBEKA.

OmnpenensaTh HOHBI aMMOHUSA U (pocdat-
MOHBI B PacCTBOpE.

OOBSICHATB CYITHOCTh 9KOJIOTHUECKUX
po0JIeM, CBSI3aHHBIX C HAXOXKICHUEM
coeMHeHui a3ota u docdopa

B OKPYKaIOLIEHN cpelie.

[nanupoBaTh U OCYIIECTBISATH

Ha TIPAKTUKE XUMUIECKUC
AKCIIEPUMEHTHI, IIPOBOIUTH HAOTIOACHUS,
JienaTh BEIBOJBI 10 pe3yJIbTaTaM
IKCIIEPUMEHTA TP TIPOBEACHUHT
71a00paTOPHBIX OMBITOB U MPAKTUYECKOM
paboTHI.

CnenoBath npaBuiiaM 0€30MacHOM




Y XMMUYECKHE CBOMCTBA, MOJIYYEHHUE.
Ucnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPAIbHBIX YI00OpEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ (PU3UUYECKUMU
cBoiicTBamu azora, pocdopa

U UX COEIMHEHUH (BO3MOKHO
WCIIOIb30BaHUE BUJIEOMATEPUATIOB).
O3nakomiieHre ¢ 00pa3liamMu a30THBIX
u GochopHBIX ynoOpeHui.
[Tonyuenue, cobupanue, pacrio3HaBaHue
Y U3Y4YEHUE CBOMCTB aMMHAaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
A30THOU KHUCJIOTHI C MEABIO
(BO3MOXKHO MCITOJIb30BAHUE
BUJIEOMATEPHUAJIOB).

Jlabopamopuvie onvimol:
[IpoBenenne Ka4eCTBEHHBIX PEAKIIAMN
Ha MOH aMMOHHUS U docdaT-HuoH,

Y U3y4YEHUE MPU3HAKOB UX
MPOTEKAHMUSI.

lIpakmuueckas paboma

Ne 3: [lomyueHne aMMuaka, U3y4eHHE
€ro CBOMCTB.

Buiuucnenus:

[0 YPaBHEHUSIM XUMUYECKUX PEaKIINil

paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUN XUMUYECKOU
MOCY/IbI U 000PYIOBaHUSI.
[Ipon3BOANUTH BBIYUCICHUS

110 XUMUYECKUM YPABHCHUSIM.
Hcnons30BaTh IpU BBITIOJIHEHUH
y4eOHBIX 33JIaHUK TEKCThl YUeOHHKA,
CIIPaBOYHBIE MaTepUabl
(mepHOIUYECKYIO CUCTEMY XUMUYECKUX
sanemeHToB /1. 1. Menneneesa, Tabnuily
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUI

Y COJIEU B BOJIE, DJIEKTPOXUMHUYECKUAN AT
HaIPSDKCHUN METaIIJIOB)




2.4

Ob6mas
XapaKkTEPUCTUKA
XUMHUYECKUX
JJIEMEHTOB
[VA-rpynmsr.
Yrnepon

Y KPEMHUM, U UX
COCIMHEHUS

OO0mrast XapaKTEPUCTHKA IIEMEHTOB
IVA-rpynmnbsl. OcOO€HHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCJICHHUSI.

VYraepon, aloTpoInHbie MO (PUKAIINH,
pacipocTpaHEHHUE B TIPUPOJIC,
dusznyueckre 1 XMMHUYECKHE CBOMCTBA.
Ancopouus. KpyroBopot yriepojaa

B IIPUPOJIE.

Oxcunpl yriieponaa, ux Gu3ndecKue

U XMMHYECKHE CBOMCTBA, JCHCTBHUE

Ha )KUBBIC OPTaHU3MBI, TTOTYICHHEC

U IpPUMEHEHUE. JKOJIOTMUECKUE
po0OJIeMBbl, CBSI3aHHBIEC C OKCHIOM
yriepoaa (1V), runoresa riodambHOTO
MOTETJICHUS KIIMMAaTa, TapHUKOBBIHA
adexr.

VYronbHas KUCIIOTa B €€ COJIH, UX
dusnyueckre 1 XMMUYECKIE CBOWCTBA,
NOJIy4E€HUE U TPUMEHEHUE.
KauecTBennast peakmus Ha KapOoHaT-
noHbl. Vicnosib30BaHue KapOOHATOB

B OBITY, MEIUIIMHE, POMBIIIICHHOCTH
1 CEJIbCKOM XO3SIMCTBE.
[lepBoHauaNbHBIC MOHATHS

00 OpraHMYecKHX BEIIeCTBaX KakK

0 COCIMHEHUSX yriiepoja (MeTaH, 3TaH,

OOBsICHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpyniibl 1 uX COEIUHEHUM C y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh (pU3NYECKUe

U XUMUYECKHE CBOMCTBA MPOCTHIX
BELIECTB yIJIepoAa U KPEMHUS U UX
COEIMHEHUH (OKCUIOB yIIIepo/a,
YrOJIbHOM KUCIIOTHI, KApOOHATOB, OKCH/IA
KPEMHUS, KPEMHUEBOU KUCIIOTHI,
CUJIMKATOB), CIIOCOOBI UX MOTYYEHUS,
IPUMEHEHUE U 3HAYEHUE B IPUPOJE

Y )KU3HU YEJIOBEKA.

OOBACHATH MPUUNHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHHUE BELIECTBA — CBOMCTBA
— IPUMEHEHUE — Ha ITpUMepax
COCAUHEHUH YIJIEPOJa U KPEMHUS.
OnpenensTh KapOOHAT- U CUITUKAT-UOHBI
B PacTBOpeE.

OOBACHATH CYITHOCTh KOJOTHYECKUX
po0JieM, CBSI3aHHBIX C HAXOXKJCHHUEM
YIJIEKUCIIOTO Ta3a B OKPYXKAIOIIEH
cpeze.

[TonTBepxnaTh OCOOEHHOCTH COCTaBa
OpPraHMYECKUX BEILECTB IPUMEpPaMu
IPOCTHIX COEIMHEHUH (METaH, 3TaH,
ITWJIEH, alleTUJIEH, 3TaHOJ, NNINLIEPUH,




STHIICH, alleTUJICH, STAaHOJ, TJIULEPHH,
YKCYCHAsl KUCJIOTA).

[IpupoaHbIe NCTOUHUKY YTIIEBOIOPOIOB
(yromb, IpUpOIHBIH Ta3, HEPTH),
OPOAYKTHI UX MepepaboTKu (OEH3HH),
UX POJIb B OBITY M TIPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMOIOTUYECKH BaXKHBIX
BEIIECTBAX: JKUpaX, OelKax, yriieBoJgax —
Y WX POJIM B KU3HH YEJIOBEKA.
MarepruaibHOE €TMHCTBO OPTraHUYECKUX
Y HEOPTaHUYECKUX COSAMHEHUH.
KpeMmuuii, ero pusnyeckue

U XUMHYECKUE CBOMCTBA, MOTyYECHUE

u npuMmeHeHne. CoeTMHEHUs] KPEMHHUS

B ripupojie. O0I1re npeacTaBICHHUs

00 okcupe kpemuus (V) u kpemHueBoit
KHCJIOTE.

CuiiKaTel, X UCIIOJIb30BaHUE B OBITY,
MEIUIMHE, TPOMBIILIEHHOCTH.
Baxkueiiive cTpouTenbHble MaTepUAIbL:
KepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMsr 6e30macHOro
WCITOJIb30BaHUS CTPOUTEIBHBIX
MaTepHaJioB B MIOBCETHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpuCTaTHYECKUX PEIIETOK

YKCyCHAasi KHCJI0Ta), B3aMOCBSI3b
HEOPraHM4YeCKUX COeIMHEHUH yriepoaa
Y OPraHUYECKUX BELIECTB.

OnwuceIBaTh poJib OEIKOB, KUPOB

¥ YTJIeBOJIOB B (DYHKIITMOHUPOBAHUH
KUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
MCTOYHUKOB YTJIEBOJOPOIOB, UX POJIb

B OBITY U MPOMBILIIEHHOCTH.
[TpoBOIUTE BEIMHCIICHUS IO YPABHEHUSIM
XUMHUYECKUX PEAKIIUU.

[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUIECKHIE
HKCIEPUMEHTBI, IPOBOAUTH HAOJIIOICHUS,
JIeNaTh BHIBOBI MO pe3yJibTaTaM
HKCIIEPUMEHTA IPU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MIPAKTUYECKUX
pabor.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

IIPU UCTOJIb30BAHUN XUMUYECKON
NOCYZIbI U 000PY/IOBaHUS.
Hcnonp30BaTh NP BHIOJTHEHUN
y4€OHBIX 3a/IaHUI TEKCThI yUeOHUKa,
CIPaBOYHBIC MaTEPHAIIBI
(ITeppoguueckyro cUCTEMY XUMUYECKUX
anemenToB 1. 1. Menneneesa, Tabiuiy
pPacTBOPUMOCTH KUCIIOT, OCHOBaHH




anmasa, rpadurta, QysuiepeHa.
O3HakoMIIEHHE C TIPOIECCOM aJICOPOIINH
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
MIPOTUBOTa3a.

O3HakoMJIEHUE C TPOYKIUEH
CHWJIMKATHOM MPOMBILIIIEHHOCTH
(Buneomarepuarnbl: CUTUKATHAS
IIPOMBIIIEHHOCT ).

Mogenu MoJIeKyJl OpPraHuYEeCKUX
BEILIECTB.

Jlabopamopmuwiii onvim:

[Tonydenue, cobupanue, pacrio3HaBaHUE
Y W3y4YEHUE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeneHne Ka4YEeCTBEHHBIX PEAKIINi

Ha KapOOHAT U CUJIMKAT-MOHBI

Y U3y4YeHHUe MPU3HAKOB UX

MPOTEKAHMUS.

IIpakmuueckue pabomoi:

No 4. TTonydeHue yriieKucioro rasa,
M3yYEHHE €TO CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o reMe «BakHelmme HeMeTauIb
Y UX COCTMHEHUS.

Boruucnenus:

110 YPAaBHEHUAM XUMUYECKUX pEaKIuid

Y COJIEU B BOJIE, DJIEKTPOXUMUYECKUAN PAJT
HaNpsHKEHUN METAJUIOB)

Hroro no pazneny
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MeTaJJIbI 1 KX COEIMHEHUs

3.1

OO01ue cBOMCTBA
METAJLIOB

OO6m1as xapakTepUCTUKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBaHUHU UX
nosniokeHus B Ilepuoanueckon cucreme
XUMUYECKUX IJIEMEHTOB

J.1. MenaeneeBa 1 CTpOEHHUSI aTOMOB.
Crpoenue MetaiioB. MeTtannnueckast
CBSI3b M METAJTUYECKast
KPUCTAITTNYECKasl pElIeTKa.
DNEKTPOXUMHUUECKUH psiJl HANIPSIAKEHU N
MeTaioB. DU3NYecKre U XUMHUYECKUE
cBoicTBa MeTaiioB. O0IIHE CIIOCOOBI
noiaydeHus metamwion. [lonsTue

0 KOPPO3UU METAJJIOB, OCHOBHBIE
CHOCOOBI 3AIUTHI KX OT KOPPO3UHU.
CnunaBsl (cTasnb, YyryH, JIOPATIOMUHUH,
OpoH3a) M X MPUMEHEHNE B OBITY

Y POMBIILICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METaIOB U CIUIABOB.
N3ydenue pe3yabTaToB KOppO3UU
METAJJIOB (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamopuvie onvimol:
O3HakomJieHHE ¢ 00pa3liaMy METAJLIIOB
U CIUIaBOB, UX (PU3NYECKUMU

PackpbIBaTh CMBICIT H3y4a€MbIX MOHSATHN
Y IPAUMEHSTh 3TH TIOHATHS TP OITUCAaHUHU
CBOKWCTB BELIECTB U UX IIPEBPAILLICHUN.
OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJIOB U UX COSAMHEHUN C YIE€TOM
CTPOEHUS UX aTOMOB.

XapakTepu30oBaTh CTPOCHHUE METAJUIOB,
oOuue pu3ndecKkue 1 XUMHUIEeCKue
CBOICTBa METAJLIOB.

XapakTepu30BaTh 00IIHUE CIIOCOOBI
MOJTYYICHUSI METAIIIOB.

OnuceIBaTh CIOCOOBI 3AIUTH METAIIOB
OT KOPPO3HH.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

IIPH MCTIOIH30BAHUN XUMUYECKON
nocyzbl U 000pyA0BaHUSI.

[Tpou3BOAUTH BBIYUCICHUS

110 YPaBHEHUSIM XUMUYECKUX PEAKIUM,
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WK TPYTIIIE.

Hcnionb30BaTh MpH BBITIOJTHCHUH
y4eOHBIX 3aJIaHUM TEKCThI yUeOHHUKa,




CBOMCTBaMH.

Buviuucnenus:

110 YPAaBHECHUSAM XMMHUYECKUX PEAKIIUM,
€CJIA OJINH U3 PEareHTOB CONCPKUT
MPUMECH

CIPaBOYHBIEC MaTEPHAIIBI
(ITeppoguueckyro cUCTEMY XUMUYECKUX
anemenToB J1. . Menneneesa, Tabiuiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEN B BOJIE, DJIEKTPOXUMUYECKUN Pl
HaNPsLDKEHU METaIIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[[leouHBIE METAIBI: HOJI0XKEHUE

B [leproanueckomn cucTeMe XuMUYECKUX
aneMmeHToB J[.11. MeHpeneena,

CTPOCHUE UX aTOMOB, HAXO0XKJICHUE

B npupoje. PU3nuecKue 1 XUMHUECKHUE
CBOICTBA (Ha MpUMepe HaTpUs

1 Kausi). OKCUIbI U TUAPOKCHUIBI HATPUS
u kanus. [[pumeHenune menouHbIx
METAJUIOB U UX COCIUHECHUH.
[IlemouHO3EMENBHBIE METAIIbI MAarHUN
U KaJbIUH: TOJIOKECHHE

B [leproinyeckon cucreMe XUMHUYECKUX
anemeHToB J[.1. MenneneeBa, ctpoeHue
UX aTOMOB, HAXOXJICHUE B MPUPO/IE.
duznyeckre 1 XUMUYSCKHE CBOIMCTBA
Marsus u Kajblys. BaxxHenime
COCIMHEHUS KaJIblUs (OKCHI,
TUAPOKCHU, cou). XKecTKOoCTh BO/IbI

U CIIOCOOBI €€ YCTPAHEHHS.

AJIOMUHUH: IOJIOKEHUE

B [lepnonnueckoi cucreme

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MCHEHHH CBOMCTB 3JIEMEHTOB-
METAJUIOB M UX COSIMHEHUH B IPYIIax
C Y4E€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3NIECKUEC

¥ XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB METAJJIOB U UX COCIUHECHUUN
(OKCUIOB, THAPOKCUJIOB, COJIEH),
CIOCOOBI UX TIOJYYCHHUS, TIPUMCHCHUE

Y 3HAYCHHUE B MPUPOJIC U KU3HU
YeJI0BeKa.

¥YcranaBiauBaTh MPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIECTBa — CBOMCTBA — MPUMEHEHUE —
Ha IIpUMepax U3ydaeMbIX BEIICCTB.
PacniosHaBath ¢ TOMOIIBI0 KaUECTBEHHBIX
peaKIuii HOHBI METAJJIOB: MarHus,
KaJIbIIMs, aTIOMHHMS, [IMHKA, sxkene3a (11)
u xxenesa (1), mexm (11).

JlokasbiBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB Y TUIPOKCHUIOB A TFOMHHUS




XUMUYECCKHUX IJICMCHTOB
.. MenpaeneeBa, CTpOCHHE aTOMA,
HaxOoXJAeHue B mpuponae. Gusnueckue
1 XMMHYECKHE CBOMCTBA aJIIOMHHHS.
AM@doTepHbie CBOMCTBA OKCHIA

U TUAPOKCHUIA ATFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckon
CHCTEME XMMHYECKHUX DJIEMECHTOB

J.U. MenneneeBa, CTpoeHUE aToMa,
HaxoXJieHue B nipupoje. dusnueckue
1 XMMHUYECKHE CBOMCTBA JKejie3a.
Oxcuapl, THAPOKCHIBI U coitu skene3a (1)
u xkenesa (I11), ux cocras, cBoiicTBa

U TOJTy4YEHHUE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOJICHCTBUS OKCHIA
KaJIBIIMS U HATPUs C BOJOM (BO3MOXKHO
UCITIOJIb30BaHUE BUIEOMATEPUAJIOB).
OkpaiiBaHue TjIaMeHu HOHAMHU
HATpusl, KAl U KaJbIUs

(BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPUAJIOB).

HccaenoBanne cCBOMCTB KECTKOM BOIEL.
IIporniecc ropenus xemne3a B KUCIOPOAE
(BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB).

U IIUHKA.

[TnanupoBatTh U OCYILIECTBIATH

Ha TIPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, TPOBOAUTH HAOJIIOICHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
OKCMIEPUMEHTA TIPY TTPOBEACHUN
71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
pabor.

CrnenoBath npaBuiiaM 0€30MacHOM
paloThI B 1abopaTopuun

IIPU UCMIOJb30BAHUU XUMUYECKOM
MOCY/Ibl U 000PYT0BaHMUS.

[Tpon3BOANTH BHIYUCIICHUS

[0 XMMHYECKUM YPaBHEHUSIM.
VY4acTBOBaTh B COBMECTHOM paboTe

B IIape WU IPYIIIIE.

BricTpanBaTh pa3BepHyThIe TUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHQPOPMAIINIO U3 yueOHUKA

U CIIPABOYHBIX MaTE€pHaoOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIN TOHATUWHBIN
ammapar Kypca XuMuu




Jlabopamopuvie onvimel:

[IpoBeneHne Ka4YECTBEHHBIX PEAKIINI
Ha MOHBI (MarHus, KaJIbLUs, aTFOMUHUS,
nuHKa, xxenesa (1) u xxenesa (111), meau
(1), onrcanue MpU3HAKOB UX
POTEKAHUS.

UccnenoBanue ampoTepHBIX CBOMCTB
TUAPOKCUIA ATFOMUHUS U TUAPOKCUIA
[UHKA.

IIpaxmuuecxue pabomoi:

Ne 6. XKecTkocTh BOJIBI U METO/IBI €€
YCTpPaHECHUSL.

Ne 7. PeuieHue sKkCriepuMeHTAIbHBIX
3a1a4 1o teMe «BaxHenmme MeTamibl
U UX COCTUHECHUS.

Buiuucnenus:

0 YPaBHEHUSIM XUMHUYECKUX PEaKIIUH,
€CJIM OJIMH U3 PEarcHTOB JaH B U30BITKE
WJIM COJIEPKUT ITPUMECH;

MacCOBOM JIOJIA BBIXOZAA MPOAYKTa
peakiuu

Hroro no pazneny 20
XuMHus M OKpY:Kawluas cpeaa
4.1 | Xumus 3 BemiectBa 1 Marepuaibl B MOBCEIHEBHOM | XapaKTepu30BaTh POJIb XUMUHU

U OKpY’KaroIas
cpena

YKA3HU 4desioBeka. be3onacHoe
VCIIOJIb30BAHUE BEIIECTB U XUMHUUECKHUX
peaxnuii B ObITy. [lepBas momors

B Pa3/IMUHBIX cepax IesITeIbHOCTH
JIF0JIeH, OCHOBHBIC BEIIIECTBA
1 MaTepHuasbl, IPUMEHSIEMbIC B KHU3HU




MIPY XUMUYECKUX 05KOTax

Y OTPABJICHUSX.

XHUMHUECKOE 3arpsI3HEHUE OKPYIKAIOILEH
cpenbl (IpenesibHast AOMyCTUMAas
KOHIIEHTpalus BeuecTB. Poiib Xxumun

B PEIICHUH YKOJIOTUUECKUX MPOOJIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenune o0pas3iioB MaTepraioB
(cTekJ1o, criaBbl METAJIOB, MOJIUMEPHBIE
MarepHabl)

COBPEMEHHOT0 YEJIOBEKA.
OOBSACHATH yCII0BUS 0€30MacHOTO
WCIIOJIb30BAHUS BEIIECTB U XUMUYECKUX
peaxuuii B ObITY.

AHaTM3UpOBaTh U KPUTHICCKU
OIICHMBATh WH(OPMAIIMIO O BIIMSHHUH
IPOMBIIIIEHHOCTH, CEJIbCKOTO X0351CTBa,
TpaHCIOPTa U JIp. HA COCTOSTHUE
OKPYKaroIEr CPeIbl.

YMeTh OKa3bIBaTh MEPBYIO MTOMOIIH

IIPU XUMHUYECKUX 0JKOTaX U OTPABICHUSX.
[TpuHUMAaThE yyactue B 00CYXICHUH
po0JIeM XUMUYECKON U IKOJIOTMYECKON
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO TIO podiemMe

U TIpeJIjIaratb BO3MOXHBIE ITYTH €€
peIICHHUS

Wroro no pazneny: 3
PesepBHOe BpeMms 3
OBIIEE YMCJIO YACOB 68

110 TIPOI'PAMME




TEMATHUYECKOE IINTAHUPOBAHMUE, 9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3jae/ioB U TeM undposbie
Ne n/m P Konrpoububie IIpakTuyeckue (1upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUun
L1 [ToBTOpenue u yrirybiaeHne 3HaHUH 5 bubnuorexa [JOK
' OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnunoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs JUCCOLIUALIMSL. g 1 bubnnoreka [JOK
' XUMHYECKUE PEAKIINU B pACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HeMeTa/JIbI H HX COeIMHEHUS
21 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 4 | bubnuotexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 Brbmmorexa LIOK
) PYTUIRL L¢P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
23 aneMeHTOB VA-rpynisl. A30T, pochop u ux 7 1 Bubmmorexa LIOK
' PYTHEL. ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
bu6 OK
24 aneMmeHToB IVA-rpynnsl. Yriaepoa u 8 1 2 nommorexa 1

KpCMHI/Iﬁ 1 UX COCOAMHCHUA

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



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

Hroro no pazgeny
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Pazgen 3. MeTa/uIbI M HX COeTUHEHU S

. bu6mmoreka [JOK
3.1 06 4
HIME CBOMCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 Enbmorexa OK
https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pa3jnen 4. Xumus u okpy:xaomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKU3HU YEJI0BEKA 3 bubmnorexa [IOK
’ = p https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
IToBTOpEHNE U KOHTPOIIDL 3 bubmmorera [TOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMbBIX TPEFOBAHUM K PE3YJIBTATAM OCBOEHMUS
OCHOBHOI OBPA3OBATEJBHOM IPOIT'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUS 110 XUMHUHN

B denepaibHBIX U PErHOHATBHBIX MPOILEAYpPaX OLEHKH KadecTBa O0Opa30OBaHUS
UCIIONb3YeTCs MepeueHb (KoAu(pUKaTop) pacrpeeeHHbIX MO KjaccaM MPOBEPsSeMbIX

TpeOOBaHUN K

pe3yibTaTtaM OCBOCHHSI OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMBI

OCHOBHOT'O 00111eTr0 00pa30BaHUs U SJIECMEHTOB COJEPIKAHUS 110 XUMHH.

8 KJIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30BaTe/ILHOM

NPOrpaMMbl

Kon
MIPOBEPSIEMOTO
pe3yabTara

[IpoBepsieMble TPEIMETHBIE PE3YJILTaThl OCBOSHUS OCHOBHOM
o0pa3oBaTeIHHON MPOTPaMMBI OCHOBHOTO 00IIEro 00pa3oBaHMsI

1

ITo Teme: «HCpBOHa‘-IaJ'IBHBIC XUMHUYCCKUEC ITOHATUA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX TOHSATUH: aToM,
MOJIEKYJIa, XUMHUYECKUH 3JEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEUIECTBO, CMECh (OAHOPOJHAs W HEOAHOPOJHAs), BAJIECHTHOCTD,
OTHOCUTEJIbHAsi aTOMHasi M MOJEKYJspHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0JiI XUMHUYECKOIO
AJIEMEHTa B COCIMHEHWH, MOJSPHBIA 00BEM, XUMHUYECKAsT PEaKIHs,
KjJaccu(uKaus — peakluMil:  peakuuMh  COCNMHEHHUs,  PEaKIHH
Pa3oKEeHUs, peaKInu 3aMelIeHHs], peakuuu oOMeHa,
9K30- U HHAOTEPMUYECKHE PEAKLUU, TEIIOBOM 3(PGEeKT peakiuu,
pacTBOp, MaccoBasi J0Ji1 BellecTBa (MPOLEHTHAs KOHIEHTPALIMS)
B pacTBOpe

1.2

WJUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHWYCCKHX MOHSITHH
W IIPUMCHATH 9TU TOHATHA IIPU OITMCAaHWH BCIICCTB U UX npeBpameHHﬁ

1.3

UCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY Ul COCTaBieHUs (HopMyll
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKIIAN

1.4

pacKpbIBaTb CMBICI 3aKOHOB COXPAaHEHHMS MacChl  BEIIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOI'O YYE€HHUs, 3aKOHa
ABorazipo

1.5

OMpeNeNsiTh  BAJEHTHOCTh AaTOMOB  dJIEMEHTOB B  OWHApHBIX
COCTMHEHUAX




1.6

KJIaCCU(UIIUPOBATh XUMHYECKUE peaKuu (M0 YHCIy W COCTaBYy
Y4aCTBYIOIIIMX B PEAKIIUU BEUIECTB, MO TEIJIOBOMY A (DeKTy)

1.7

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MacChl
BEILIECTB

1.8

BBIYUCIISITh MACCOBYIO JOJIIO XMMHUUYECKOr0o 3JieMeHTa 1o ¢dopmylie
COCIMHEHUSI,

1.9

BbIYHCJIATh MAaCCOBYIO JOJIIO BEIICCTBA B paCTBOPEC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHbBIE METObI IO3HAHMS — HAOIIOeHNE,
U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEAIbHBINA U MBICJICHHBIH )

[To Teme: «BaxHeimme npeacTaBuTe I HEOPraHUYECKUX BEIIECTB

2.1

PACKpPbIBATE CMBICJI OCHOBHBIX XUMHWYCCKHUX TIOHSTHM: OKCH [, KMCJIOTA,
OCHOBAaHUC, COJIb

2.2

OTIpEeNIATh MPUHAIICKHOCTh BEIIECTB K OIPEACICHHOMY Kiaccy
COEJIMHEHUI 1o hopMynam

2.3

KJIaCCI/I(I)I/IHI/IPOBaTB HCOPraHN4CCKHC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOMCTBA BEILIECTB
pa3IMYHBIX  KJIAcCOB,  MOJTBEPXKJas  ONHUCAHUE  MIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUI

2.5

MPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX
KaQ4eCTBEHHOTO COCTAaBa, BO3MOXXHOCTH ITPOTEKAHUSI XHUMHUYECKUX
MIPEBPALLIECHUN B PA3JIMYHBIX YCIOBUAX

2.6

CJIEIOBaTh  MpPAaBWJIAM  TIOJIb30BAHUS ~ XUMHYECKOW  TOCYIOU
U J17a0opaTOpHBIM O0OPYIOBAaHHMEM, a TAKXKE IMpaBUIaM OOpaICHUS
C BEIIECTBAMH B COOTBETCTBUHU C WHCTPYKIHMSMHU TIO BBITIOJIHCHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOTYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB C OIpPEIEICHHOM MacCOBOM JI0Jiel  pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M TMPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U KHUCJIOT C MOMOIIBIO
WHJUKATOPOB (JIakMyc, peHopTaaenH, METHIOPAHXK U JPYTHE)

2.7

IIPOBOAUTD PACUYCTHI 110 YPABHCHHUIO XUMHYECCKOU pCaKnuu

[To Tteme: «llepmommueckuii 3akoH u llepmoamueckas cucrema
xumudeckux anemeHTtoB J[.M. MenneneeBa. CtpoeHHEe aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHM: SApPO aroMma,
AJNIEKTPOHHBIM CIIOM aroMa, aToMHasi OpOWTalb, paaUyC arToma,




XUMHUUCCKAA CBA3b, IMOJAAPpHAA W HCIOJIPHAsA KOBAJICHTHASA CBA3b,
QJICKTPOOTPHULIATCIIBHOCTh, HOHHAA CBA3b, HOH, KAaTHOH, 4aHHOH,
CTCIICHDb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTB XUMHUYCCKHUEC DJICMCHTBI

3.3

OIKCHIBATh W XapaKTepu3oBaTh TabimmuHyto Gopmy Ilepuogmueckoit
CHUCTEMBl XHUMHYECKHX DOJEMEHTOB: pa3NyaTh TOHATHS «TJIaBHAS
noarpynmna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynma)y,
«MaJbie» U «OONbILINE) MEPUOIBI

3.4

packpeiBaTth cMmbicn Ilepuognueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATh MIOHUMAaHUE NEPUOIUIECKON 3aBUCUMOCTU CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT UX MOJIOKEeHUS B [leproanueckon cucreme

3.5

COOTHOCUTh  00O3HAa4Y€HUs, KOTOpble MMEITCI B  Tabiuue
«Ilepuonnueckas cucrema XUMHUYECKUX HJIEMEHTOB
JA.N. MenneneeBa» € YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHMS
ATOMOB XMMHMYECKUX JIEMEHTOB (COCTaB U 3aps sapa, 00Iiee Yrucio
3JIEKTPOHOB U PACTIPEAEIICHHE UX 1O SJIEKTPOHHBIM CIIOSIM)

3.6

OIIPpCACIIATD CTCIICHDb OKHCJICHUA JJIECMCHTOB B 6I/IHapHBIX
COCAMHCHUAX

3.7

ONpeeNATh BHUJI XHMHUYECKOW CBSI3U (KOBAJICHTHAsT W HMOHHAs)
B HEOPTraHUYECKUX COCAUHECHUSX

IIpoBepsiemble 3JIEeMEHTbI CONEPKAHMS

Kon [IpoBepsieMBbIl AJIEMEHT COAEPKAHUS
1 [lepBoHaYanbHBIE XUMUUYECKUE TTOHATHS

1.1 [Ipeamer xumuun. Ponb XuMuu B )KU3HU YEIOBEKA. XMMHS B CHCTEME HAYK.
Tena u BemecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BEILIECTB

1.2 [lonsaTHe O MeToAax IMO3HAHUS B XUMHUH. YHCThIE BEIIECTBA U CMECH.
Cnioco0nl paszenieHus cMecen

1.3 | ATtoMbl U MoJeKyjdbl. XUMHYECKHE dJeMeHThl. CHUMBOJIBI XHUMHUYECKUX
snemMeHTOB. IIpocTbie H CHOXKHBIE BEHIECTBA. ATOMHO-MOJEKYISIPHOE
YUEHHE

1.4 | Xumuueckas ¢dopmyna. BameHTHOCTh aTOMOB XHUMHYECKUX DSJIEMEHTOB.

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHAsE aTOMHas Macca.
OTHOCHUTENIbHAS MOJICKYJIpHas Macca. MaccoBas J0JI1  XUMHUYECKOI'O
DJIEMCHTA B COCIMHCHUH




1.5

KommuecTtBo BemecTBa. Monb. Monsipaas macca. B3auMocCBs3b KOJTMUECTBA,
Macchl U YHMCJIa CTPYKTYPHBIX €AUHUI] BeliecTBa. PacueTsl mo dopmynam
XUMUYECKUX COCTUHEHUN

1.6

dusnyecKkre u XUMUIECKUE SIBIICHUA. XUMHUUIECKasi peakIusl U €€ MPU3HAKH.
3aKOH  COXpaHEHUs  MacChl  BEIIECTB. XHWMHUYECKHE  ypaBHEHHUS.
Knaccudukamuss XUMHYECKUX peaknuii (COCNMHEHHS, Pa3JIOKECHHUS,
3aMelleHus, 0OMeHa)

1.7

XUMHYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XUMHMUYECKOW ITOCYIIOM,
C TmpaBuWjgamMu paboTel B JabopaTopud MW TMpUEMaMH  OOpaIlIeHUs
C JIabopaTOpHBIM O0OpYIOBAaHUEM, HM3y4C€HHWE W OMUCaHUE (UIUICCKUX
CBOMCTB 00pa3lloB HEOPTaHWYECKHX BEIIECTB, HAOMIOJEHUE (DUIUIECKUX
(nyaBneHuEe BOCKA, TasHUE JIbJa, paCTHUpaHUE caxapa B CTYNKE, KUIIEHUE
U KOHJEHCAlUsl BOJAbI) U XUMHUYECKHX (TOpEHHE CBEYM, MPOKAIUBAHHE
MEJIHOM TPOBOJIOKH, B3aWMOJICUCTBHE MeJla C KHUCJIOTOM) SBJICHUH,
HaOJIOICHUE U ONUCAaHUE NPU3HAKOB MPOTEKAHUS] XUMHUUYECKHX peaKiuil
(pasznmokeHue caxapa, B3auMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPHIOM Oapus,
paznoxxenue rujapokcuna meau (I) mpu HarpeBaHuu, B3aUMOCHCTBHE
xene3a ¢ pacrBopom comu meau (II), u3ydeHue cnocoOOB pazaeneHus
cMmeceit (¢ MoMOoIIbI0 MarHuTa, PUIbTPOBaHUE, BHITTAPUBAHUE, TUCTUILIALINS,
xpomarorpadusi), TPOBEICHUE OYUCTKH TOBAPEHHON COJM, HAOIIOJCHUE
U ONUCAHUE PE3YJIbTATOB MPOBEICHUS OIbITA, WLTIOCTPUPYIOMIETO 3aKOH
COXPaHEHHS MACChI, CO3J[aHUE MOJIeTIeH MOJIEKYJ (IIapOCTEPKHEBDIX )

Baxueiimme npeacraBuTesn HEOPraHM4eCKUX BEIIECTB

2.1

Boznyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — 35€eMEHT U MpocToe
BeniectBo. Haxoxxaenue kuciaopoza B npupoje, PU3ndeckue 1 XuMUIECKUe
cBoiicTBa (peakiuu roperust). Okcunabl. [Ipumenenune kucmopona. CrocoOs
NOJyYEHHUs] KUCIOPOAa B JIaOpaTOPUH U MPOMBIIUIEHHOCTH. KpyroBopor
Kucaopoja B npupozae. O30H — aIoTponHas Moau(pUKalus KUCIOpoIa

2.2

TemnoBoit 3¢(heKT XUMHUYECKON peakluu, TEPMOXUMHUYECKUE YpaBHEHUS,
AK30- U HJI0TEPMHUYECKUE peakiuu. TOoIIMBO: yrojib U MeTaH. 3arpsi3HEHNE
BO3/1yXa, YCWJIEHUE IAapHUKOBOrO 3(pdekTa, pa3pylieHrue 030HOBOTO CIIOS

2.3

Bomopon — »memeHT W Tmpocroe BemecTBO. HaxoxeHnue Bomopoaa
B MNpupojie, (U3nYecKrue U XUMHUECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydenus. Kucnorsl u conu

2.4

MounsipHbIii 00beM Ta30B. PacueTbl Mo XUMUYECKUM YpaBHEHUSM

2.5

dusnueckne CBOMCTBa BOAbl. Boma kak pacTtBoputTenb. PacTBopsl.
Haceiiennble W HEHaCBIEHHBIE PAacTBOpPbL. PacTBOPUMOCTH BEIIECTB
B BoJie. MaccoBas J0Jisl BEIIECTBA B paCTBOPE. XMMUUYECKUE CBOMCTBA BOJIBI.




OcHoBanus. Posib pacTBOpOB B IPUPOJE U B KU3HU desioBeka. Kpyrosopor
BOJbl B NpHUpOJE. 3arps3HEHHE MNPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ

2.6

Kiaccudukarus Heopranndeckux coeauHeHnii. Oxcuabl. Kiaccuduxarmys
OKCHJIOB: cojeoOpa3ytonue (OCHOBHBIE, KHUCIOTHbIE, aM{OTEpHBIC)
u Hecoseo0pasyroIue. Homenknarypa OKCHJIOB. dusnyeckue
Y XMMHUYECKHE CBOMCTBA OKCUIOB. [loyueHne okcnaon

2.7

OcHoBanusi. Knaccudukarusi OCHOBaHM: TIETIOYM W HEPACTBOPUMBIC
ocHOBaHusA. HomeHknatypa ocHOBaHMM. @PU3MYECKHE U XUMHUYECKUE
CBOMCTBA OCHOBaHUM. [lonmyyeHne ocHOBaHUMN

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknatrypa kuciaor. Duzndeckue
U XUMHYecKue cBoicTBa KuciaoT. Psaa aktusHoctu MetayuioB H.H. bekeroBa.
IlonyyeHnne KucnoT

2.9

Comu. Homenknatypa coneil. duznueckue 1 XUMHUYECKUE CBOKWCTBA COJIEH.
ITonyuenue comnen

2.10

I'eneTnueckas CBA3b MCXKAY KJIIaCCaMH HCOPIraHNICCKHX COGI[I/IHeHI/Iﬁ

2.11

XUMUYECKUNA DKCIEPUMEHT: KAYECTBEHHOE OIPEIEIICHUE CONEPKaAHUs
KHCJIOpOJIa B BO3/IYX€, MMOJy4YEHHE, COOMpaHue, paclo3HaBaHUE U U3y4ECHHE
CBOMCTB  KHUCIOpOJa,  HaOJIOJEHHWE  B3aMMOJCWUCTBUSA  BELIECTB
C KHUCJIOPOAOM M YCJIOBHS BO3HMKHOBEHHMS M MPEKpalleHUsT TOpPEHUs
(mo>kapa), o3HAKOMJIEHHE C 00pa3laMy OKCHUJIOB M OMUCAHHE UX CBOWCTB,
noJiyueHue, codupaHue, paclio3HaBaHWE W HU3Y4YEHHE CBOWMCTB BOAOpOIA
(ropenue), B3auMojeicTBUe Bogoponaa ¢ okcuaoM menu (I1) (Bo3MoxkHO
UCIIOJIb30BAHUE BHUAEOMATEPUATIOB), HAOIIOJEHHE O00pa3LOB BEIIECTB
KOJM4YECTBOM | MOJIb, HCClIeOBaHUE OCOOCHHOCTEN PACTBOPEHHUSI BEILIECTB
C pazInYHOM PacTBOPUMOCTEIO, IPUTOTOBJICHHE pacTBOpOB
C ONpENEJEHHOM  MAacCOBOM  JIOJIEM  PAacTBOPEHHOIO  BEIIECTBA,
B3aMMOJICUCTBUE BOJABI C METajjgaMu (HATpUEM U KallblieM) (BO3MOXKHO
WCIIOJIb30BAHME BHUJAEOMATEPHUANIOB), ONPEACICHUE pPacTBOPOB KHUCIOT
M IIeJ0oY4eid C TMOMOLIBI0 HWHJMKATOPOB, MCCIEA0BaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOAEHUE M3MEHEHUS
OKpPacKM HHJIUKATOPOB B pAacTBOpax KHUCIOT M IIEJNOYeH, H3ydeHHUE
B3aumozeiicTBus okcuna meau (1) ¢ pacTBopoM cepHOI KM CJIOTHI, KUCJIOT
C MeTallJlaMU, PEaKIUWA HeUTpaau3aluu, MOJTYyYeHHE HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHHME OJIHOIO MeTajjla JPYTMM U3 pacTBOpa COJIH,
pellieHre JKCIEPUMEHTAIbHBIX 3alad 1Mo TeMe «BakHeime Kiacchl
HEOPraHMYECKUX COCIMHEHUI




Ilepnonnuecknii 3akoH U [lepuoanueckas cucremMa XUMHYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa. CTpoeHHE aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO -
BOCCTAHOBUTEJIbHBIE PEAKIUU

3.1

[lepBble TOMBITKK KJIACCU(PUKALMK XUMHYECKUX HJIeMEHTOB. [loHsiTHE
O TpYINaxX CXOAHBIX DJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE
METaJllbl, TaJIOT€Hbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE OOpa3yroT
am(pOoTepHbIE OKCUBI U TUAPOKCHUIBI

3.2

ITepuognueckuii 3akoH. [lepuoguueckass cucteMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. KopoTkomepuonHass u JUIMHHONEPHOIHAS (HOPMBI
Ilepuonnueckorn cucrembl xumudeckux siaeMmeHToB J[.M. Menneneena.
Ilepuons! u rpynmnsl. OU3HUECKUNA CMBICI MOPSAIKOBOIO HOMEpPA, HOMEPOB
MeproJia U TPYMIIbI AJIEMEHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX siiep. 3oTonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aTroMoB TMEpBBIX 20 XUMUYECKUX DIIEMEHTOB
ITepuognueckori  cucrembr  J[.M1.  MeHnneneeBa.  XapakTepuUCTHKA
XUMHYECKOr0 DJIEMEHTA II0 €ro MOJOXKEHUI0 B Ilepuonndeckon cucreme
JI.. MenneneeBa

3.4

3aKOHOMEpPHOCTH M3MEHEHUs paguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOWMCTB IO IpyHlaM W MNEPUOAAM.
3nauenue Ilepmommnueckoro 3akoHa u Ilepuoanmveckol  CHCTEMBI
XUMHMYECKUX JIEMEHTOB I pa3BUTHUS HAyKU U nipakTuku. .. Mennenees
— YYEHBIU U T'PaKIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHast (MOJiAipHAs W HENOJISIpHAsI) CBSI3b.
DIIEKTPOOTPUIIATENHBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b

3.6

Crenenn OKHCJIICHUA. OKHCIUTENHLHO-BOCCTAHOBUTEIIbHEIC PCaKIIN.
Hpoueccm OKHCJICHHS B BoccTaHOBJICHUS. OKUCIUTEIIN U BOCCTAHOBUTEIIN

3.7

XHUMHUYECKUN SKCIEPUMEHT: HU3y4E€HHE O0Opas3loB BEIIECTB METALIOB
Y HEMETAJUIOB, B3aUMOJEHUCTBUE THAPOKCUAA LIMHKA C PACTBOPAMH KHUCIIOT
M IIEJI0YEM, MPOBEACHUE OMNbITOB, WIIIOCTPUPYIOIIUX  IPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuid  (TOpeHHe,  peakiuu
Pa3IoKEHUsI, COETUHEHU)




9 KJIACC

IIpoBepsieMmble TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM

NPOrpaMMbl

Kon
MIPOBEPSIEMOTO
pe3yibTara

[TpoBepsieMble TpeIMETHBIE PE3YJIHTaTHl OCBOSHUS OCHOBHOM
o0pazoBaTenbHOM MporpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHuUs

1

[To Teme: «BemecTBO U XUMHUYECKaAsA PEAKIUSI»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX TMOHSTHH: pacTBOp,
AJIEKTPOJIUTBI, HEJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs JUCCOLHALINS,
pEaKIMM MOHHOIO OOMEHa, KaTajlu3aTop, XMMHUYECKOE pPaBHOBECHE,
o0OpaTuMmele " HEoOpaTuMbIe peakuuu, OKHUCJIUTEIILHO-
BOCCTAHOBHUTEJIbHBIE  PEAKLUHUM, OKHCIUTEIb, BOCCTAHOBMTEID,
OKHMCJICHHE U  BOCCTAHOBJIEHHE, aJUIOTPONHUsA, aM(OTEpPHOCTb,
XUMUYECKasd CBSI3b  (KOB&JICHTHAs, HWOHHAs, METaJUIMYecKas),
KPUCTAJUIMYECKAsl PELIETKA, CIUIABbI, CKOPOCTh XUMUYECKON PEaKIUn

1.2

WIUIIOCTPUPOBATE  B3aWMMOCBA3b OCHOBHBIX XHMMHWYCCKHX MOHSITHH
W IIPUMCHATDH 9TU HOHATHA IIPU OITMCAHWH BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHMS DJIEKTPOJIUTHUYECKOW TUCCOLMAIIMN KHUCIOT,
LIENOYEN U COJIEM, ITOJIHBIE M COKPAIECHHBIC YPAaBHEHMS PpEaKLNN
MOHHOT0 OOMeEHa

1.4

PacKpbIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEACTBOM COCTABJICHHUSI SJIEKTPOHHOIO OajlaHca 3TUX pPeaKIui

1.5

IMPOBOAUTH PACUYCTLI 110 YPABHCHUIO XUMHYECKOMN peaKnuu

Ilo Temam: «Hemeraiuiel m ux coeauHeHUs» U «MeTalwibl U UX
COEIUHEHUSI

2.1

XapaKTeprU30BaTh (OMUCHIBATH) OOIIHE U CICITUPUICCKIE XHMUIECKHEC
CBOMCTBa MPOCTBIX W CJIOKHBIX BELIECTB, MOATBEPKAs OMUCAHUE
npuMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKIun

2.2

COCTAaBJITh YpaBHCHUS peaKHHﬁ, MOATBCPKAAIOINNX CYINCCTBOBAHHC
TeHETUYECKOM CBSI3U MCKAY BCUICCTBAMHU PA3JIMYHBIX KJIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHHS,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B PA3JTMYHBIX
YCIIOBUSIX

2.4

CIEIOBaTh  MpPAaBWJIAM  IIOJIb30BAHUS ~ XUMHYECKOM  TOCYIOU
U JIa0OpaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe MpaBWIaM OOpallieHus




C BCHICCTBAMU B COOTBCTCTBUM C MHCTPYKOUSAMHU 110 BBIIIOJHCHUIO
Ha60paT0pHBIX XUMHUYCCKHUX OIIBITOB IIO ITIOJIYUCHHIO H CO6I/IpaHI/II-O
F33006p213HI>IX BCIICCTB (aMMI/IaKa H YI'JICKHUCJIOT O 1“213&)

2.5

MPOBOANTHh PEAKIMH, IOATBEPKIAIONINE KadeCTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM IyTeM XJIOPH/I-,
Opomua-, woauA-, KapOoHar-, ¢ocdar-, cunHMkKar-, cymnbdar-,
TUAPOKCUI-MOHBI, KATUOHBI aMMOHUS, MOHBI M3YUYECHHBIX METAIJIOB,
MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTaHUUECKHUX BEIIECTB

[To Teme: «Xumus 1 OKpyxarouas cpeaa»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMHuyeckux nousatui: IIJIK Bemecrsa;
KOPpPO3Us METAIIIIOB

3.2

IPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEILHON JAESTEIBHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHUE, O0O0O0OIIeHHE, CHCTEeMAaTHU3allUIO,
BBIIBJICHUE TPUYNHHO-CJIEACTBEHHBIX CBSI3€U — JIJI1 U3Y4YEHUS CBOVICTB
BCIIECTB M XHMHUYECKHX PEAKIMW; €CTECTBEHHO-HAYYHBIE METOJIbI
NO3HAHUS — HAOIIOJEHUE, U3MEPEHUE, MOJIETUPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN)

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon

[IpoBepsieMblid 3JIEMEHT COJECPKAHUS

1

BemecTtBo n xumnueckas peakuus. [loBropenue

1.1

Ilepuonnueckuit 3akoH. [leproanueckas cucreMa XMMUYECKUX DJIEMEHTOB
.M. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHU
CBOMCTB XMMMYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kalausl, KaJlbLUs
U HUX COCOUHEHUW B COOTBETCTBUU C IIOJIOKEHUEM  DJIEMEHTOB
B [lepuoanueckoil cucreme u CTpOCHUEM X aTOMOB

1.2

CrpoeHue BemecTBa: BUAbI XUMHUYECKOW CBS3U. THUIBI KPUCTAUITMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THNA KPUCTALINYECKOU
pEelIeTKU U BHUAA XUMUUYECKOW cBsizu. Knaccudukaiuss ¥ HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB (MEXIyHAPOIHAS U TPUBUAJIbHAS ). XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUH, TEHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEILIECTB

1.3

Knaccudukamuss XUMHYECKUX pEaKUUMid 1O Pa3IMYHbIM  [PU3HAKAM
(MO YyuCily M COCTaBy y4YacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEMJIOBOMY
3¢ (dexTy, 10 U3MEHEHHIO CTENEHEW OKHUCICHHMS XUMUYECKHUX 3JIEMEHTOB,
no oOpaTHMOCTH, MO YYacTHUIO KaTaiau3aropa). JK30- U IHAOTEPMUUYECKHE




peakiu, TEPMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMHUYECKON
peaKIu

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue
O TOMOIE€HHBIX M TE€TEPOreHHbIX peakuusax. [loHsATHE O XUMUYECKOM
paBHOBecuu. DakTOphI, BIMAIOIMIME HAa CKOPOCTb XUMHUYECKOW pPEaKIUU
Y TIOJIO)KEHHE XUMHUYECKOIO PABHOBECHS

1.5

OKUCITUTEITbHO-BOCCTAHOBUTEIILHBIC ~ PEAKIUM, DJICKTPOHHBIA  OaiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENHHON peakiuu. COCTaBleHHE YpaBHEHUH
OKHCJIMTEIbHO-BOCCTAHOBUTEILHBIX PEAKIMi C HUCIONB30BAaHUEM METOja
AJIEKTPOHHOTr O OanaHca

1.6

Teopus AIEKTPOJIATUIECKON JTHACCOLAALMH. DIIEKTPOIUTHI
Y HEANEKTPOJUThL. KaTnoHbl, aHMOHBL. ME€XaHn3M JUCCOLMAalu BEMIECTB C
pa3TUYHBIMU BUJIaMU XUMUYECKOM cBA3U. CteneHs aucconuanuu. CuibHbIC
U cialble JIeKTPONHTH. Peakimu noHHOro oOMeHa. Y CIOBUS MPOTCKAHUS
peakiuii MIOHHOTO OOMEHa, IOJIHBIC M COKpAIllcHHbIC MOHHBIC ypaBHEHUS
peakiuii. CBOMCTBAa KUCIIOT, OCHOBAHUM W COJIEH B CBETE MPEACTaBICHUU
00 SJIEKTPONIMTHYCCKON auccoranui. KauecTBeHHbIC peaklMy Ha HOHBI.
[TonsiTvEe 0 TUIPOIU3E COJEU

1.7

XUMHUYECKUN IKCIIEPUMEHT: O3HAKOMJICHUE C MOJETSIMUA KPUCTALTUIECKUX
PEIIeTOK HEOPraHMYECKUX BEIECTB — METAJJIOB M HeMeTaioB (Tpaduta
M anaMmasa), CJIOXKHBIX BEUIECTB (XJIOpUAA HATpHs); HUCCIEIOBAaHUE
3aBHCHMOCTH CKOPOCTH XHUMHYECKOW PEaKIIMKM OT BO3IACHCTBHUS Pa3IMIHBIX
(GakTopoB; HCCICAOBAHWE DJCKTPOIPOBOJIHOCTH PACTBOPOB  BEIICCTB,
mpoiiecca  JUCCOIMALMM  KHUCJIOT, Iejaodyed ©  cojied  (BO3MOXKHO
WCIOJIb30BaHUE BUJICOMATEPUATIOB); MIPOBE/ICHHE OTIBITOB,
WUTIOCTPUPYIOMIMX TPU3HAKK TPOTEKAHHS pPEaKIMii HWOHHOTO0 OOMeHa
(oOpa3oBaHme oOcaaKka, BBIIEIEHUE Tra3a, O0Opa30BaHHWE BOJbI); OMBITOB,
WJUTIOCTPUPYIOIIMX TTPUMEPHI OKUCTUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(ropeHue,  peakUMH  Pa3lOXKEHUs, COCAUHEHHUs);  paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KaYE€CTBEHHBIX PEaKlUil Ha WOHBI;
pellleHNnEe SKCIEPUMEHTAIILHBIX 3a/1a4

Hemeramnibl u ux COCINHCHUA

2.1

OO6mrast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHHe U (PU3MUYECKHE CBOMCTBa
MPOCTHIX BEIIECTB — raJIor€HOB. XMMUYECKUE CBOMCTBA Ha MPUMeEPE XJIopa
(B3auMOJICICTBHUE ¢ METAITIaMU, HEMETAIIaMHU, IT[eJI0YaMu ). XJI0OPOBOIOPO/I.
ConsiHasg KuCJIOTa, XUMHYECKHE CBOMCTBA, MOJYYECHHUE, NPUMEHEHHE.
JlelicTBre xJiOpa M XJOPOBOJAOPOAA HAa OPraHU3M YeJIOBEKa. BakHeuine
XJIOPUBI U X HAXOXKICHUE B IPUPOJIC




2.2

OOmas xapakrepructuka 351eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CrpoeHue u (¢u3HUEcKUe
CBOMCTBAa TMPOCTHIX BEIIECTB — KHUCIOPOJAa U Cepbl. AJUIOTPOIIHBIE
MOIU(UKAIMK  KUCIOpPOAAa M cepbl. XUMHUYECKHE CBOMCTBA CEpBHL.
CepoBogopoa, cTpoeHue, (GU3MYeCcKrue U XUMHUYECKHe CBOMCTBA. OKCHUIBI
Cepbl KaK IPEACTABUTENM KHUCIOTHBIX OKcuAoB. CepHas Kuciora,
¢busnyeckue U XMMHUYECKHE CBOWCTBA (0OIIME Kak MpeACTaBUTENs Kiacca
KUCJIOT U creuuduueckue). XUMUUYECKUE PEeakKlMH, JIekKallue B OCHOBE
MPOMBILIUIEHHOTO CHocoba MOJIydeHUsI CepHO KuciaoThl. I[IpuMeHenue.
Conu cepHOM KHUCIOTBHI, KayeCTBEHHas peakuus Ha CyJab(aT-HOH.
HaxoxneHne cepbl u €€ COSIMHEHUN B TPUPOIe. XUMUYECKOE 3arpsA3HECHUE
OKpY>Karolle cpeibl COEINHEHUSIMU CepbI (KUCIOTHBIE JOXKIH, 3arpsiI3HEHNE
BO3/1yXa U BOJIOEMOB), CIOCOOBI €TI0 MPEAOTBPAILEHUS

2.3

O6mas xapaktepuctuka 37aeMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMECHW OKHCIEHUA. A30T, pPaclpOCTpaHCHUE
B Tpupojie, ¢u3NUecKrue W XUMHUUYecKHe cBoicTBa. KpyroBopor azora
B Mpupojie. AMMHAK, €ro PU3NYecKue U XUMHUUECKUE CBOICTBA, MOJyUYeHUE
u npumeHenne. Conu aMMOHUS, WX (QU3HYECKHE M XUMHYECKHUE CBONCTBA,
npuMmeHeHue. KauecTBeHHas peakiiys Ha HOHBI aMMOHUsI. A30THas KUCIIOTA,
ee ToJlydeHue, (PU3MUECKHEe U XHUMHUYECKHE CBOMlcTBa (0oOlIuMe Kak
MpelCcTaBUTeNsl Kjacca KUCIOT u crnenuduueckue). lMcnonb3oBanue
HUTPATOB U COJ€M aMMOHMS B KadyeCTBE MHHEPAIbHBIX YIO0OpEHUM.
XVUMHYECKOE 3arpsi3HEHHE OKPYXAIOMIEH Cpenbl COSAMHEHHSMHU a30Ta
(KUCIIOTHBIE TOKIH, 3arPSI3HEHNE BO3/1yXa, ITOYBBI M BOJJOEMOB)

2.4

®ochop,  amrorpomubie  momudukanuu  docdopa,  PuU3HUECKUE
u xummdeckue cBoictBa. Oxcun ¢ochopa (V) u dochopHas kuciora,
buznyeckue W XUMHUYECKHE CBOWCTBa, TMoiydeHue. Vcmonb3oBaHue
dochaToB B KauecTBe MUHEPAIbHBIX yI00pEHHI

2.5

Oobmas xapakTepuctuka 3meMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHUSA. YTIEpOJA, aJJOTPOIHBIC
MOAU(UKALIMK, PACTIPOCTPAHEHUE B MPUPOJE, PU3NUYECKUE U XUMUUYECKHE
cBoiictBa. Apcopbmusa. Kpyrosopor yriepoga B mnpupoae. OKCHIbI
yriepoja, ux (pu3N4ecKue U XMMUYECKHUE CBOMCTBA, JICMCTBHE HA YKUBbHIE
OpPraHu3MBbl, TOJy4YeHHE M TPUMEHEHHE. OKOJIOTHYeCKHue MpoOIeMBbl,
CBs3aHHbIE ¢ okcuaoM yriepoza (IV); rumoresa riao0anibHOrO MOTEIICHUS
KJIMMara; TMapHUKOBbIM 3¢@dekT. YroapHas KUCIOTa U €€ COJNH, HX
busznyeckue MW XUMHAYECKHME CBOMCTBa, TMONyYeHHE W TMPUMEHEHHE.
KauectBennast peakius Ha kapOoHaT-MOHBI. Vcmonb3oBaHue KapOOHATOB
B OBITY, MEIMIIMHE, TPOMBIIIUICHHOCTH U CEIbCKOM XO3SCTBE




2.6

[lepBoHAYATLHBIC TOHATHS 00 OPraHUIECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, ATWJICH, alleTHJICH, 3TaHOJI, TJIUIEPHH, YKCYyCHas
kucinora). X cocraB u xumuueckoe ctpoeHue. [loHsTHE 0 OMOJIOTHYECKH
BaXHBIX BEIECTBAX: JKHUpax, Oelkax, yrieBojax — W UX POJIM B >KU3HU
YyeJloBeKa. MarepualibHOE €IMHCTBO OPraHMYECKUX W HEOPraHUYECKHUX
COETMHEHNH

2.7

KpemHuuii, ero ¢usnueckue U XUMHUYECKHE CBOMCTBA, IMOJIyYCHHE
u npumeHenue. CoearHeHUsT KpeMHUs B npupoje. OO0Ime npeacTaBiIeHs
00 okxcune kpemuus (IV) u xkpemHueBoit kuciore. CHIMKaThl, UX
WCIIOJb30BaHUE B OBITY, MEAMWIIMHE, IPOMBIIIJICHHOCTH. BaxHeime
CTpOUTENIbHBIE  MaTephaibl: KepaMuKa, CTEKJO, IIEMEHT, O€eTOoH,
xene300eToH. [IpobGrembl 6e30MacHOr0 MCHOJNBb30BAaHUSL CTPOUTENbHBIX
MAaTEPUAJIOB B MIOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUHN IKCIIEPUMEHT: U3yueHrEe 00pa3I[0B HEOPraHMUECKUX BEILIECTB,
CBOMCTB COJSTHOM KHUCJIOTBHI; TMPOBEJECHUE KAaYeCTBEHHBIX  PpEaKIIMii
Ha XJOPUA-HOHbI W HAOJIOJICHHE NPHU3HAKOB HMX MPOTEKAHMS; OIIBITHI,
oTpaxaromue (U3MUECKME W XHUMHUYECKHE CBOMCTBA TajOr€HOB U HUX
COEMHEHNH (BO3MOYKHO MCITOJIb30BAaHUE BUJIEOMATEPHAJIOB); 03HAKOMJICHUE
¢ oOpa3uaMu XJIOpUJO0B (TalOreHHI0B); O3HAKOMJIEHHE C 00pa3liaMH Cephl
U €€ COCNMHEHUSMU (BO3MOXKHO HCIIOJIb30BAHHUE BHUJIEOMATEPUATIOB);
HaOMIOZICHWE  Mporecca  OOyrJIMBaHUSL — caxapa TMOJ  JCHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOU KHCIIOTHI; M3YYEHUE XUMHUYECKUX CBOWCTB
pa30aBJICHHOM CEpHOM KHCJIOTHI, MPOBEICHUE KauyeCTBEHHOW pEaKIIUU
Ha cynb(aT-uoH U HAOJIOJCHHE NMPHU3HAKA €€ MPOTEKaHUs; O3HAKOMJICHUE
¢ (hM3MYEeCKUMHU CBOMCTBaMHU a30Ta, hocopa u Ux coeAMHEHUH (BO3ZMOXKHO
HCIIOJIb30BaHUE BHUIEOMATEpHaoB), oOpa3liaMu a30THBIX U (HochHOpPHBIX
yI0OpeHHUiA;, TTOJIydeHne, COOUpaHue, paclio3HaBaHUE W W3YYEHHUE CBOWCTB
aMMuaKa; MpoBeICHNE KaueCTBEHHBIX PeaKlnii Ha MOH aMMOHUS U pocdart-
MOH W U3YYECHHE [PU3HAKOB HX MPOTEKAHHs, B3aUMOJEUCTBHE
KOHLUEHTPUPOBAHHOM  a30THOM  KHUCIOTBI C  MeEIbl0  (BO3MOYKHO
UCIIOJIb30BaHUE BUAECOMATEPHUAIIOB); U3YYCHHE MOJENEed KPUCTALTUYECKUX
pelieTok anmasza, rpaduta, (QyuiepeHa; O3HAKOMJICHHE C IPOILEeCCOM
ancopOIMM  PACTBOPEHHBIX  BEIECTB  AKTUBUPOBAHHBIM  yIJIEM
U YCTPOMCTBOM MHPOTHUBOra3a; NOJydeHHE, cOoOMpaHHe, pacllO3HABAHUE
Y U3y4EHUE CBOMCTB YIJIEKUCIIOrO I'a3a; MPOBEICHNE KaYeCTBEHHBIX PEAKIUI
Ha KapOOHAaT- M CWJIMKAT-WOHbl U W3Y4YEHHUE IMPU3HAKOB HMX MPOTEKAHHUS;
O3HAKOMJICHHE C MPOAYKIMEH CWIMKATHOM IPOMBIIUIEHHOCTH; PELIEHUE
AKCIIEPUMEHTAIBHBIX 3alady Mo Teme «BaxHelliue HeMeTaulbl U UX
COEMHEHUS»

MeTtannel U ux COCAUHCHU




3.1

OO1as XapaKTepUCTUKAa XUMUUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux mnosoxxkeHus B Ilepuoanyeckoll cucTeMe XUMHYECKUX 3JIEMEHTOB
AN, MengeneeBa u  crpoeHuss aroMoB. CTpoeHHE  METaJUIOB.
Meramueckass CBSA3b W METAUIMYECKAs KPUCTAJUIMYECKAs] pEHIeTKA.
DIIEKTPOXUMHUYECKUI Pl HANIPSYKEHUN METAJIOB

3.2

duznueckne W XUMHYECKHE CBOWCTBa MeTamwioB. OOmme crnocoobl
nosiydeHust MeTauioB. [ToHsTHE 0 KOPPO3UK METAIIJIOB, OCHOBHBIE CITOCOOBI
3alUThl UX OT Koppo3uu. CiuiaBel (CTalb, YYT'YH, JIOPATIOMUHUN, OpOH3a)
Y UX IPUMCHEHHE B OBITY U IPOMBITIUICHHOCTH

3.3

[Ilenounsie MeTaiuIbl: MOJOXKEHUE B [leproanueckon cucteme XuMHYECKUX
anemeHToB J[.MI. MeHnneneeBa; CTpoeHHE UMX AaTOMOB; HAXOXKJICHUE
B mnpupojie. PuU3nyeckue U XUMUYECKUE CBOMCTBA (Ha MpUMEpPE HATPUS
1 Kanusi). OKCUJIBI U TUAPOKCHUIBI HATPUS U Kanud. [IpuMeHeHne meaouyHbIx
METAaJJIOB U UX COCTMHEHUM

3.4

[IlenouHO3eMenbHBIE  METAJLIbl MarHud W KajbllUi: MOJOKEHHUE
B llepnonnueckoit cucreme xumuueckux snemeHToB /.M. Menneneena;
CTPOCHUE UX ATOMOB; HAXOXKIAECHUE B NMpupoae. PU3nyecKkue 1 XUMUUIECKHE
CBOMCTBAa MarHus M Kalblius. Baxkuelmmme coeauHEHUs KanbIus (OKCHI,
TUAPOKCHU], COJIM). ZKECTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHUS

3.5

AmomuHH: TIONOXkeHne B Ilepmonmueckon cuCTeEME  XMMHMYECKHX
anemeHToB [[.M1. MeHneneeBa; cTpoeHrue aroMa; HaxOXIAEHUE B MPUPOJE.
duznyecKue U XUMUYECKUE CBOMCTBA alfOMUHMSA. AMDOTEpHBIE CBOICTBA
OKCH/JIa ¥ TUAPOKCUIA ATFOMUHUS

3.6

Kene3o: nonoxkenue B llepuoguueckon cucremMe XMMHYECKUX SJIEMEHTOB
J.N. Menneneesa; cTpoeHUE aTOMa; HaXOXKIAEHUE B npupone. Pusndeckue
U XMMHYECKHE CBOMCTBA jxene3a. OKCuIbl, TUAPOKCUabI U comu xxenesza (I1)
u xkenes3a (III), ux cocras, cBoMCcTBa U TTOJTYUEHHE

3.7

XUMUYECKUN OSKCIEPUMEHT: O3HAKOMJIEHHE C oOOpa3llaMH METaJJIOB
U CILJIABOB, WX (PU3MUECKUMH CBOMCTBAMU; U3YUYECHUE PE3yIbTaTOB KOPPO3UHU
METAJUIOB (BO3MOYKHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEM
B3aMMOJICUCTBUSA OKCHJAA KaJbliUd ¥ HATpusi C BOJAOW (BO3MOXHO
UCIOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIIEI0BaHUE CBOMCTB HKECTKOU BOBI;
mporecca TOpPeHHsl JKeje3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPUAJIOB); TPHU3HAKOB TMPOTEKAHMUSI KAUYEeCTBEHHBIX pEaKIUl
Ha MOHBI (MarHusi, KajabIus, aJlOMUHMS, ITUHKa, xene3a (II) u xeneza (III),
meaun (II); nabmromeHre W omMcaHHWE MPOLIECCOB OKpAIIMBAHUS IIAMEHH
WOHAMU HATpHUs, Kalusig ¢ Kaublusid (BO3MOXKHO  HCIIOJIb30BAaHUE




BUJICOMATEpPHAJIOB); HCCJICAOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHHS W TUAPOKCHIA IIMHKA; PEHICHHE JKCIIEPUMEHTAIBHBIX 3a]a4
o TeMe «BaxHeHlIe MeTayuTbl U UX COETUHEHUY

XuUMUS U OKpYyKaroas cpena

4.1

HoBreie Mmatepuaiibl 1 TexHOIOTMHU. BeliecTBa u Mmarepualibl B MOBCEIHEBHOM
KW3HU YeJIOBeKa. XUMHUS U 3J0pOBbE. be3omacHoe nenoib30BaHNUE BEILIECTB
Y XMMHYECKUX peakiuil B ObITy. [lepBas momolih mpy XMMHUUYECKUX 0XKOTax
Y OTPaBJICHUSX

4.2

OCHOBBI ~ DKOJIOTUYECKOW T'PaMOTHOCTH. XHMHUYECKOE 3arps3HEHHE
okpyxaromeir cpensl [1JIK. Pomp XumMum B peIIEHMH SKOJIOTMYECKHX
npo0GieM. [IpupogHbie UCTOUHUKH YTIEBOAOPOAOB (yroib, IPUPOAHBIH ras3,
He(Th), MPOIYKTHI UX NEPepabOTKU, UX POJIb B OBITY M MPOMBIIIIEHHOCTH

4.3

XUMHUYECKUN HKCHEPUMEHT: HU3ydyeHHe O0OpaslloB MaTepuasioB (CTEKIIO,
CIUIaBbl METAJJIOB, MOJIMMEPHbIE MaTepUaIbl)




INEPEYEHDb (KOJUP®UKATOP) TPOBEPSIEMbBIX TPEBOBAHUN

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
IMPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSI

U DJIEMEHTOB COJAEPXAHUS IO XUMHUHN

J171st npoBeieHUsI OCHOBHOT'O TOCY/IApCTBEHHOI'0 AK3amMeHa 1o xumuu (naiee — OI'D
0 XUMHUHU) HCIOJNb3yeTCAd TNepeueHb (KoAU(PUKATOp) NpOBEpsSeMbIX TpeOOBaHUMI
K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOI MporpaMMbl OCHOBHOT'O OOIIETO
00pa30BaHUs U JIIEMEHTOB COJIEPXKAHUS.

IIposepsiembie Ha OI'D no xumuu TpedOBaHMS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

Kon [IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3ybTaTaM 0a30BOro
IPOBEPSIEMOT0 YPOBHS OCBOSHHSI OCHOBHOW 00pa30BaTeIIbHON MPOTPaMMbl
TpeOoBaHUS OCHOBHOT0 00111eT0 00pa3oBanus Ha ocHoBe OI'OC
1 [MpencraBnenue:
1.1 O T03HAaBAEMOCTH SIBJIICHWHA TPHPOJBI, MOHUMaHUE OOBEKTUBHON

3HAYUMOCTH OCHOB XMMMUYECKOW HAyKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIeld KyIbTypbl W MPAKTHUECKON
NESITETbHOCTA YEJIOBEKa B YCIOBUSAX COBPEMEHHOTO OOIIECTBa;
MMOHUMAaHHUE MECTa XUMUH CPEIUN APYTUX €CTECTBEHHBIX HAYK

1.2 O HAY4YHBIX MCTOHAX IIO3HAHHA, B TOM YHUCIIC ISKCIICPUMCHTAJIbHBIX
N TCOPCTUYCCKHUX MCETOAAaX HCCIICAOBAHNA BCHICCTB W HN3YUYCHUA
XUMHUYECKHUX peaKupIﬁ; YMCHHUC HCIIOJIB30BAaTh MOICIN
JJIA 0OBSICHECHHS CTPOCHHA aTOMOB U MOJICKYJI

1.3 0 cepax mpodeccrnoHaTBHOU NEATETLHOCTH, CBSI3aHHBIX C XUMHEH
U COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JTOCTHIKEHUSX
XMMHYECKON HAyKH, YTO TO3BOJUT OOYJArOIIMMCS pPaccMaTpHUBATh
XHMHIO KaK cepy cBoei Oyaymieit mpodeccHoHaTbHON NeATEeTbHOCTH
U CJieNaTh OCO3HAHHBIA BHIOOp XMMHH KakK MPO(HILHOTO MpeaMeTa
P NIEpeXoie Ha YPOBEHb CPEAHETO 00I1Iero 00pa3oBaHuUs

2 BJI&I[CHI/IG CHUCTEMOM XMMHYECKMX 3HAaHUU H YMCHHC IIPUMCHATDH
CUCTEMY XUMHUYCCKUX 3HaHHﬁ, KOTOpasA BKIIXOYACT:

2.1 BKHEHIINE XMMHMYECKHE TOHATHS: XUMUYECKHH JJIEMEHT, aTOM,
MOJIEKYJIA, BEIECTBO, IPOCTOE M CIIOXKHOE BEIECTBO, OJHOPOAHAS
Y HEOIHOPOAHAs CMECh, OTHOCUTEJbHBIE AaTOMHAs U MOJEKYJISIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAas Macca, MOJSPHBINA
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpeaHss), XUMUYECKas




peaKkuus, peakUuW COCIMHEHHUS, PEaKUHUH PaA3JIOKECHUS, pPEAKIUU
3aMeIleHUs], peakiuu oOMeHa, TeroBod 3G EKT peakinu, dK30-
Y DHIAOTEPMUYECKUE PEAKLIUU, PaCTBOP, MAaCCOBAs 10Js1 XUMUYECKOTrO
AJIEMEHTA B COEAMHEHUH, MaCCOBAs 10JIS1 M IPOLIEHTHAsI KOHLEHTPALIUS
BEIIIECTBA B pPACTBOpPE, SAPO AaToMa, SJIEKTPOHHBIM CJIOM aToma,
aToMHas opOUTallb, pauyCc aToMa, BaJICHTHOCTh, CTETIEHb OKUCIICHUSI,
XUMHUYECKast CBSI3b, 3JIEKTPOOTPULIATEIIBHOCTb, MOJISIpHAS
Y HENoJISIpHAs KOBAJCHTHAsl CBS3b, MOHHASl CBA3b, METAJIMYECKas
CBSI3b, KpUCTAJIITMYECKAs pellleTKa (aTOMHas, MOHHAs, MeTaJUTMYecKasl,
MOJICKYJISIpDHAs), MOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEIJEKTPOJIUT,
AEKTPOJUTHYECKAST TUCCOIMAIUS, pEaKuh HWOHHOTO OOMeHa,
OKHCJIUTETBbHO-BOCCTAHOBUTEIILHBIE peakuuu, OKHCIIUTEIIb
U BOCCTAHOBUTEIIb, OKHCJIEHUE W BOCCTAHOBIICHUE, DJJIEKTPOJIU3,
XUMHUYECKOE paBHOBecHE, OOpaTMMble M HEOOpaTHUMbIE pPEaKIIHH,
CKOPOCTh XMMHYECKOW peakuuu, kKaramusarop, I[IJIK, kopposus
METAJUIOB, CIUIABBI

2.2

OCHOBOIIOJIArarOIe 3aKOHbl XHMHH: 3aKOH COXPAaHCHUS MaccChl,
nepuoanuecknii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSTHCTBA
COCTaBa, 3aKOH ABOTaapo

2.3

TEOPUU  XHUMUHU: ATOMHO-MOJIEKYJISIDHAsE ~ TEOpUsl,  TEOpUs
AIEKTPOJIUTUYECKON TUCCOLUALUN

Brnanenne ocHOBaMU XMMHUYECKON IPaMOTHOCTH, BKJITFOYAIOIIEH

3.1

yYMEHHE MPaBUIILHO UCTIOIH30BaTh U3YUYCHHBIC BEIIECTBA U MaTEPHAITBI
(B TOM 4HCIIe MHHEpaldbHBbIE YHOOPEHHS, METAUIBl M CIUIaBHI,
OPOAYKTHI TepepaboTKU MPUPOAHBIX HCTOYHHKOB YIJIEBOJOPOAOB
(yrnsi, mpupomHOro rasza, He(TH) B OBITY, CEIbCKOM XO35HCTBE,
Ha IPOM3BOJICTBE U MOHUMAHUE 3HAYEHUS KUPOB, OCTIKOB, YIIIEBOJOB
JUIS OpraHu3Ma 4eJiOBeKa; YMEHHE MPOrHO3UPOBATh BIMSHUE BELIECTB
U XUMHYECKUX IPOIECCOB HA OPraHW3M YEJIOBEKa M OKPYKAIOLIYIO

IPUPOIHYIO CPEy

3.2

YMEHUE WHTErPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSIMU APYTUX
y4eOHBIX TTPEIMETOB

3.3

HaJIMYME OMbITa PadOThl C PA3IMYHBIMU HCTOYHHUKAMHU HH(POpMaLUU
N0 XMMHM (HaydyHas M HAy4YHO-TIONYJIApHAs JUTEparypa, CIOBapH,
CIIPAaBOYHHKH, HHTEPHET-PECYPCHI)

3.4

YMCHHUC 00OBEKTUBHO OLICHUBATH I/IH(l)OpMaI_[I/IIO O BCIICCTBAX, HX
MMpEBpallICHUAX u IMPAaKTHYCCKOM IMPUMCHCHUHU u YMCHHUC
HCIIOJIb30BATh €C AJI1 PCIICHUA qu6HO-HO3HaBaTCJIBHBIX 3aaa4d




Bnagenne ocHOBaMHM MNOHSTHMHOIO ammaparta M CHUMBOJMYECKOTO
sI3bIKa XUMUM JIJISl COCTaBJICHUS (POPMYJT HEOPraHWYECKUX BEIIECTB,
YPaBHEHUM  XUMHYECKMX  PEaKUWi; OCHOBAMU  XHMHUYECKOMN
HoMmeHkIaTypsl (IUPAC u TpuBHalibHOM)

3) YMeHne oOBSCHATh CBA3b NMOJIOKEHHs 3yieMeHTa B llepmoanueckoit
CUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB MW 3apsij sjapa, OO0IIee YHCIIOo
AJIEKTPOHOB), PACIPEACICHUEM JJICKTPOHOB II0 HHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KATUS U KATbIIHS

6 [IpencraBnenne 0 NEpUOIUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JEMEHTOB (paJnyc aToma, 3JIEKTPOOTPUIATEIbHOCTh), MPOCTHIX
U CJOXHBIX BEILECTB OT IMOJIOXKEHUs 3JieMeHTOB B llepmoanueckoii
cucteme (B MaJIbIX MIEPUOAaX U TJIABHBIX MOJTPYIINax) U JIEKTPOHHOTO
CTPOCHHS aTOMa

7 YMenue kiraccupuiupoBaTh:

7.1 XUMHUYECKUE ITIEMEHTHI

7.2 HEOPraHUYECKUE BEILIECTBA

7.3 XUMHUYECKUE PEaKIUU

8 YMeHHe onpenensiTh:

8.1 BAJICHTHOCTh M CTEMECHb OKHCIICHUS XUMUYECKHX JJIEMEHTOB, 3apsil
WMOHA

8.2 BUJT XUMHUYECKOM CBS3M W THUI KPUCTAUIMUYECKOU CTPYKTYpPHI
B COCJTMHECHUSIX

8.3 XapaKTep Cpeabl B BOJHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCITUTEIh U BOCCTAHOBUTEb

9 YMeHne xapakTepru30BaTh GU3NUECKHE U XUMUYECKHE CBONCTBA:

9.1 MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ], rpaduT, anMmas,
KpeMHHUH, a3or, ¢ocdop, cepa, XJIOp, HATPUH, Kalaui, MarHui,
KaJIbIIUM, ATFOMUHUM, JKEJIe30)

9.2 CJIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pPacTBOpPOB (Boja,

aMMHAK, XJIOPOBOJOPOJ, CEPOBOJAOPOA, OKCHUABI M THAPOKCHUIBI
metawioB I — I[A rpynn, amomunudg, menu (II), nuHka, xenesa
(IT'wm 1), oxkcuast yraepoaa (Il u IV), kpemuus (IV), azota u pocdopa
(T u V), cepst (IV u VI), cepuucras, cepHas, a30TUcCTasi, a30THasl,
dbocdopHasi, yronapHasi, KpeMHHUEBAs KUCIOTA U UX COJIN)




9.3

IIPOTHO3UPOBATh M XapaKTEpHU30BaTh  CBOMCTBA  BEILIECTB
B 3aBHCHMOCTM OT MX COCTaBa M CTPOEHUS, NPUMEHEHHE BEILECTB
B 33aBHCUMOCTM OT UX CBOWCTB, BO3MOXXHOCTb IPOTEKaHHUS
XUMUYECKUX MPEBPAIICHUI B pa3IMYHbIX YCIOBUIX

10 YMeHue coCcTaBIATh MOJEKYISPHBbIC U MOHHBIE YPaBHEHUS PEakilvi,
B TOM YHCJIE:
10.1 peaxkuuii HFOHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIUAM
10.3 WUTIOCTPUPYIOIIUX ~XMMHYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB
(Tpymm) HeOpraHUYECKUX BEIIECTB
10.4 MOJTBEPKAAIOIINX T€HETHUYECKYIO0 B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHHe BBIYUCIATH (IPOBOJIUTH PACUETHI):
11.1 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYKO MacChl BEIIECTB,
MacCOBYIO JOJIK0 XMMUYECKOr0 3JIEMEHTA B COEAMHEHU U
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM ra3oB
11.4 [0 YPAaBHEHUSM XHMHUYECKHUX pEaKUUMi W HAXOOUTh KOJIMYECTBO
BEIECTBA, 00BEM U MACCy PEareHTOB UM MPOAYKTOB pPEaKI[UU
12 Bnanenue (3HaHHE OCHOB):
12.1 OCHOBHBIMH  METOAAMHM  HAy4yHOro TIO3HAaHUA  (HAOIIOACHHE,
U3MEpEeHne, IKCIEPUMEHT, MOJEIUPOBAHUE) MIPU U3YYECHUU BEILECTB
U XUMHYECKUX SIBICHUH; yMeHHE C(HOPMYIUPOBATH MpPOOIEMY
Y TIPEJIOKUTD MTyTH €€ PEIICHHUS
12.2 Oe3omacHOM pabOThl C XUMHYECKUMH BEIECTBAMH, XUMHUYECKON
MOCyJ10M 1 1a00paTOPHBIM 000PYOBAHUEM
12.3 IpaBIJIaMH 0€30MaCHOTO OOPAIIEHUS C BEIIECTBAMH, UCITOJIb3yeMbIMH
B IMOBCEHEBHOM XKU3HU, PABUIIAMU TTOBEJEHUS B LEISIX COEPEKEHUS
3I0pPOBbSl M OKPYKAIOLIEH NPUPOAHON CpeIbl; MMOHMMaHHE Bpenaa
(omacHOCTH) BO3ACMCTBHUS HA KHUBBIE OPraHU3Mbl OIPEEIECHHBIX
BEUIECTB, CIOCOOOB YMEHBIIEHUS W MPEAOTBPAILCHUS WX BPEIHOTO
BO3JIEUCTBUS
13 Hanuyue mpakTH4eCKHX HABBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS

CIICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!




13.1

U3Y4YCHHUE U onucaHue (PU3MYECKUX CBOMCTB BEIIECTB; 03HAKOMJICHUE
¢  ¢u3MyecKUMU U XUMHYECKUMH  SIBJICHUSIMH;  OIIBITHI,
WJUTIOCTPUPYIOIIME MPU3HAKY MPOTEKAHUS XUMUYECKUX PEAKIUn

13.2

U3y4eHHE CIIOCOOOB pa3ielieHus cMece

13.3

IIOJIy4E€HHE KUCIIOPOAA U U3YYEHHUE €T0 CBOMCTB; II0JIy4E€HHUE BOLOPOIA
U U3Y4YCHHUE €r0 CBOWCTB; IIOJIyYCHHE YIVIEKUCIIOrO ra3a U U3y4eHUe
€ro CBOMCTB; ITOJIy4YEHNE aMMHUAaKa U U3y4€HHUE €ro CBOUCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEIEIICHHOM MAacCOBOW JOJeH
PacTBOPEHHOI'O BEIECTBA

13.5

PUMEHEHUE WH]IUKAaTOPOB (Jlakmyca, METHUJIOpaHka
u ¢denondranenHa) aas onpeAeeHus Xapakrepa cpelibl B pacTBOpax
KHCJIOT U LIEN0YEN

13.6

WCCIICIOBAHUE W OINKMCAaHWE CBOMCTB HEOPraHUYECKHMX BEIIECTB
Pa3JIMYHBIX KJIACCOB; U3YYECHHUE B3aUMOACHUCTBUS KUCIIOT C METAJUIAMH,
OKCHJAaMH  METaUIOB,  PACTBOPUMBIMH W  HEPACTBOPHUMBIMU
OCHOBAHUSIMH, COJSIMHM; IIOJYYEHUE HEPACTBOPUMBIX OCHOBAHUIA;
BBITCCHEHHE OJHOTO MeETajla JPyrMM U3  pacTBOpa  COJIH;
ucciaenoBanie amM@OTEepPHBIX CBOWCTB THAPOKCHIOB ATIOMHUHUS
U IIMHKA

13.7

pELICHNE YKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMaM: «OCHOBHBIE KJIaCChl
HEOPraHUYECKUX COCJIMHCHU I, «INEKTPOJIUTUYECKAS
aucconuanusay; «BaxXHeEWIIMe HEeMeTalbl M HUX COCOUHCHUS);
«BaxxHenmue MeTaniabl U UX COCIUHECHUS)

13.8

XUMUYECKHE  OKCHEPUMEHTHI,  WJUIIOCTPUPYIOIIUE  MPU3HAKU
MPOTEKAHUsI PEaKIUMid HMOHHOTO OOMEHA; KayeCTBEHHBbIE pPEaKIUU
Ha MPUCYTCTBYIOIIKE B BOJHBIX pacTBOpPaX MOHBI: XJOPHUA -, OPOMHU/I-,
wonua-, cyiabdar-, ¢ocdar-, kapOOHAT-, CHIIMKAT-aHUOHHI,
THIPOKCU-UOHBI, KATUOHBl aMMOHUS, MAarHusl, KaJIbLIUs, aJlOMUHHS,
xkenesa (2+) u xkenesa (3+), menu (2+), TMHKa

14

YwMenue:

14.1

NPEJCTAaBIATh pe3yibTaTbl JSKCIEPUMEHTa B (opME BBIBOJOB,
J0Ka3aTeNbCTB, IpaMKOB W TaOMUI W BBIABISATH AMIUPHUUYECKHE
3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATH CBSA3H MEXKY peajibHO HAOIMI0AaeMbIMH XUMUYECKUMHU
SIBJICHUSIMU U TIPOLIECCAMHU, MPOUCXOASIIIIUMHI B MaKpPO- U MUKPOMHUPE,
OO0BSACHATH MPUYMHBI MHOTOOOpa3Hsi BEIIECTB




IlepeueHb 3J1€eMEHTOB COdEP:KAHUS, IPOBEPSIEMbIX HA OCHOBHOM I'0CY/1apCTBEHHOM
IK3aMeHe M0 XUMUH

Kon

[IpoBepsieMblli IIEMEHT COAEPKAHUS

1

HepBOHaanIBHBIG XUMHUYCCKHUEC ITOHATHUA

1.1

YucTteie BemecTBa U cMecu. CiocoObl pa3aeicHUs] CMecei

1.2

ATOMBI W MOJICKYJIBI. XuMudueckue dJIeMeHTBl. CHMBOIBI XHMMHUYECKHX
DJICMCHTOB. HpOCTBIe H CJIOKHBIC BCIIICCTBA.

1.3

Xumuueckass ¢dopmyna. BaleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB.
CreneHp OKUCIIEHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCILICCTB. OTtHocuTenbHasA aTOMHas Macca.
OTtHocuTeNnbHAS MOJICKYJIIPpHAsA Macca. MaccoBast J10JI1 XHMHYECKOIO
QJICMCHTA B COCIMHCHUH

1.5

KonmaectBo BemecTBa. Mombs. Momsipaast macca. MossipHBIH 00hEM Ta30B.
B3anMocBs3b KOIMUECTBA, MACChl U YMCTIA CTPYKTYPHBIX €IMHUIL BEILIECTBA

1.6

Pu3nyecKue U XUMUIECKUE ABICHUA. XUMUYECKasl peaKs U €€ PU3HAKHU.
3aKOH COXpaHEHUS MACCHI BEIIECTB. XUMHUECKNE YPABHEHUS

ITepuognueckuit 3akoH u [lepuoguyueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
.M. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuit 3akoH. [lepronnueckas cucreMa XMMUYECKUX DJIEMEHTOB
.. Menneneesa. Ileproasl u rpynnbl. @U3NYECKUNA CMBICIT TOPSAIKOBOTO
HOMEpa, HOMEPOB MEPUOJA U I'PYIIIIBI AJIEMEHTA

2.2

Ctpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX O000JIOYEK AaToMOB MepBbIX 20 XUMUYECKUX BJIEMEHTOB
ITepuognueckoii cucremsl JI.11. Menneneera

2.3

3aKOHOMEpPHOCTH B M3MEHEHHHM CBOWCTB XMMHMUYECKHX 3JIEMEHTOB MEPBBIX
Tpex NIEPUO/JIOB, KaJms, KaJbIUs (pamuyca aTOMOB,
AIEKTPOOTPULIATEIIBHOCTH, METATUNINYECKUX U HEMETAININYECKUX CBOMCTB) U
UX COCOUHEHUI B COOTBETCTBHM C IIOJIO)KEHHUEM DJJIEMEHTOB B
[lepuoanueckoi cucTteMe U CTPOCHUEM UX aTOMOB

CrpoeHue BelecTBa

3.1

Xumuueckasi cBsizb. KoBajieHTHast (moJispHas W HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPUIIATEILHOCTh  XMUMHUYECKHUX JAJIEMEHTOB. FoOHHasi  CBs3b.
Merauinueckas CBSI3b




3.2

Tunel KpUCTATMYECKUX PEIIETOK (aTOMHAas, HWOHHAs, METaJUITMYecKas),
3aBUCHUMOCTbH CBOMCTB BEIIECTBA OT THUIMA KPUCTALINYECKON PEIICTKH U BUA
XUMHUYECKOM CBA3U

Baxueiimme nmpeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnsl u ux
coeHeHNA. MeTayuibl U X COSTUHEHNS

4.1

Knaccuduxarms 1 HOMEHKIaTypa HEOPraHMYECKHX COCTMHEHUIN: OKCHIOB
(coneobpa3yromiue: OCHOBHBIE, KHUCIJIOTHBIE, amdoTepHbIE)
U HecoJieo0pa3yrouue; OCHOBaHUM (I1eJI04X U HEPaCTBOPUMbIE OCHOBAHMS);
KUCTIOT  (KHCIIOpOAcoAepKalue ¢ OeCKUCIOPOAHbIE, OJHOOCHOBHBIC
Y MHOT'OOCHOBHBIE); COJIEH (CpEAHUX U KUCIBIX)

4.2

dusnueckue M XUMUYECKHE CBOWMCTBA IPOCTBHIX BEILIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KACIOPO/a, Cephl, a30Ta, ocdopa, yriepoaa, KpeMHUS

4.3

Pu3nyeckre 1 XMMHYECKHE CBOMCTBA MTPOCTHIX BEIECTB-METAIIIOB: JIUTHS,
HaTpWs,  Kauusd, MarHdsg W Kaublusd,  aJlOMHUHHA,  JKeJe3a.
DNEKTPOXUMHUUYECKUH psAJl HAIPSHKEHUI METAJIIIOB

4.4

duznyeckue U XMMHUUYECKME CBOMCTBA BOJOPOAHBIX COG,Z[I/IHGHI/Iﬁ
HCMCTAJJIOB: XJIOPOBOAOpPOAA, CCPOBOAOPOAA, aMMHAKA

4.5

DU3NYECKHE U XUMUYECKUE CBOMCTBA OKCHUI0B HeMeTasioB: cepsl (IV, VI),
azora (I, 1V, V), docdopa (III, V), yrmepona (II, IV), kpemuus (IV).
[TosmyyeHne OKCUIOB HEMETAJIOB

4.6

Xumuueckue cBoiictBa okcuaoB: metamwioB IA — IIIA rpynmn, uuHka, meau
(Il) n xenesa (I, III). TTonydyenre OKCUIOB METAILIIOB

4.7

XWUMHUYECKHE CBOWCTBA OCHOBaHMH U  aM(OTEpPHBIX THUAPOKCHUIOB
(Ha TpuMepe THUAPOKCUAOB aIIOMHUHMS, XKene3a, LuHKa). [lomydenue
OCHOBAaHHUU W aM(POTEPHBIX THIPOKCHIOB

4.8

OO0mue XUMHUYECKUE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOAHOM,
CEpOBOJIOPOIHOM, CEPHUCTOM, CEPHOM, a30THOH, (hochOopHOM, KPEMHUEBOIA,
yronbHOU. OcoOble XMMUYECKHE CBOWCTBA KOHLUEHTPUPOBAHHOW CEPHOM
Y a30THOM KUCHOT. [lonydyenue kucior

4.9

OO6mue xXuMru4YecKue cBOMCTBa cpeHux coed. [lomydenue comneit

4.10

[Tonydenue, coOupaHue, pacro3HaBaHHe BOAOPOJA, KUCIOPOaa, aMMHAaKa,
YIIIEKUCIIOTO Ta3a B 1a00paTopuu

4.11

[Tonyyenue ammmuaka, CEpHOM M A30THOM KHUCJIOT B IPOMBIIUIEHHOCTH.
OO6mmume crocoObl MOTyYEHUsI METANIOB

4.12

['eneTnyeckas cBs3b MCIKAY KJIaCCaMH HCOPIraHNICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKLINU




5.1

Knaccudukammss XuMHUYECKHX PpEaKIMil M0 pa3iuyHbIM IpHU3HAKAM:
[0 YUCIy M COCTaBy Y4YacTBYIOLIMX B PEAKLMHU BEIIECTB, [0 TEIJIOBOMY
3¢ (dexTy, M0 U3MEHEHUIO CTENIEHEN OKUCIICHUS XUMUYECKHUX AJIEMEHTOB

5.2

TemmoBoil 3Q(HEeKT XMMUYECKON peakuuu, TEPMOXUMUYECKHE YPAaBHEHHS.
DK30- M SHAOTEPMUYECKHUE PEAKIUH. TEPMOXUMUYECKHE YPABHEHUS

5.3

OKHCIUTENBHO-BOCCTAHOBUTEIBHbBIE peaKnH. Oxucnurenu
U BoccraHoBHUTenW. IIpomecchl  OKMCIEHUS W BOCCTAHOBJICHUS.
DNeKTPOHHBIN OallaHC OKUCIUTENbHO-BOCCTAHOBUTEIBLHON peakiiuu

5.4

Teopust  PHAEKTPOJUTHUECKOW  aucconanuu.  KaTuoHbBI,  aHWOHBI.
DNEKTPOIUTBI W HEINEKTPoauThl. CuibHBIE U CcJaOble DJIEKTPOJUTHI.
Crenenp qucconuanuu

5.5

PCaKHI/II/I MOHHOTO 0OMEeHa. Y CIIOBHS IMPOTCKAHMUA pCaKHI/Iﬁ HOHHOT'O O6M€Ha,
IMOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPAaBHCHUA peaKHI/Iﬁ

XuMUs U OKpYKarolas cpena

6.1

BemecrBa 1 mMarepuansl B MOBCEJHEBHOW KW3HM 4ellOBeKa. bezomacHoe
UCIOJIb30BaHUE BEILIECTB U XMMHUYECKUX PEaKIUil B j1abopaTopuu U OBITY.
[lepBas moMoLIs MPU XUMHUYECKUX 0XKOT'aX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolieh cpenbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHUE TOYBHI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPeI0TBPAICHUS
[IpenenbHas pomyctumasi koHueHtpauus BemiectB (ITJIK). Ponp xumuwn
B PEUICHUHU JKOJIOTUYECKUX MpobiieM. YcuiieHne mapHukoBoro s¢dexra,
pa3pylieHrue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, docdopa, yriiepoaa, KpeMHHUS U UX COSTUHEHUM
B OBITY, MEJUITMHE, TPOMBINIJICHHOCTH U CEIbCKOM X03siiicTBe. [Iprmenenune
METAJUIOB W CIUIaBOB (CTajlb, YYT'YH, NIOPAIIOMUHHM, OpoH3a) B OBITY
U TPOMBIIUICHHOCTH WX coeauHeHuiu. [loHsSTHE O KOppo3WHM METalioB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3UH

6.4

[IpupoaHble UCTOUYHUKHU YTIIEBOAOPOAOB (yroyib, MPUPOAHBINA a3, HEPTH),
MPOJYKTHI UX TIEpepabOoTKH (OCH3MH), UX POJIb B OBITY U MMPOMBINIJICHHOCTH

6.5

[lepBoHauyagbHbBIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSTMHEHUSX
yriaepoja (MeTaH, 3TaH, ATUJICH, alleTHJICH, dTaHOJI, TJIMIIEPUH, YKCYCHas
kuciota). [lonsTe 0 OMOMOrMYEeCKU BaXKHBIX BEIIECTBAaX: KUpax, Oenkax,
YIJIEBOJIaX — M UX POJIA B )KM3HH YEIIOBEKA

Pacuetsr:

7.1

o ¢hopMysaM XUMHUYECKUX COSTUHEHUM

7.2

Macchl (MAcCOBOI) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKHUM YPAaBHCHUSAM




