Mynuimnansnoe o6ueobpazosarensHoe yupexueHue
Llenrp obpasoBanus nvenn Nepos Coserckoro Corosa A I Mapecbesa «OTkpsITHE)

PACCMOTPEHO QI'JIACOBAHO YTBEPXJIEHO
Ha 3acenanuu Kadeapst «Yuurens t b MupexTopa no VBP  ua [Tenarornaeckom cosete
reorpaun, GHONOrHH, XHMHID) Vo f ’ﬁ’:} OTYCHKO ITporoxon Ne |
INporokosn Ne | 3@» asr»cTQ-.O" r. ot «29» asrycra 2025r.

Lf\ y
" 'éjmww
‘..0 \.

o1 «27» asrycra 2025,

PABOYAS ITIPOTPAMMA
10 XMMUH JIJIS 8-9 KJIIACCA
(FA3OBBIN YPOBEHD)

(ID 9121550)

Pa3paborana: Cokomora M.B.

r. Komcomonbck—Ha—Amype
2025 rox



IHHOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1O XWMHM Ha YypOBHE OCHOBHOrO 00mero o06pa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MMPOTpaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHMs, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepanbHOl paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIIECTIIUH MPENOJaBaHus Y4eOHOTO npeaMeTa « XUMUs
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu Ha€T TPENCTaBICHUWE O IENAX, OOIIel CTpaTeruu
OoOy4eHHMs, BOCIHMTAHHMS M Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npeamera, yCTaHABJIMBAET o0s3aTeNIbHOE IpeIMETHOE coJiep>KaHue,
npeayCcMaTpUBAET paclpe/ielieHue €ro Mo KiaccamM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENACT KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEepUCTHKU COZICp/KaHUS, PEKOMEHAYEMYIO
MOCJIEA0BATEIbHOCTh  M3YYEHHS] XHMHUU C YYE€TOM  MEXIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluxcs, ONpeaAessieT BO3MOXXHOCTH TMpeaMera s
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPeOOBaHMM K
pe3yibTaTaM 00y4YeHUsI XUMUU Ha YPOBHE IIeJiel U3yueHHUs MpeMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOU JEATebHOCTH OOYYarolIerocss IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHWE XWMHH CIYXUT OCHOBOM sl (OPMHPOBAHUS MHPOBO33PECHHS
0oOy4Yaromierocsi, €ro MpeACcTaBICHU O MaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
posib urpatoT GopMUpPYEMbIe XUMHEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPIUM U 00 SBOJIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHUSI UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHUS.

N3y4denune xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS |
dbopMupOBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I1IeH U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUpOBAHUE MBINUICHUS M TBOPUYECKUX CIOCOOHOCTEH
OOy4Jarommxcs, HABBIKOB WX CAMOCTOSTEIBHOW Y4eOHOW JIESITEIbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIEIOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM )XKU3HH, TaK U B MPOHECCUOHAIBHOM I TEIHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOAbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOUIUXCS;



crocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K NIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHue 00YyUaIOIUXCSl.

JlanHble HampaBlieHUs B OOYYEHHH XUMHH OOECHEYHBAIOTCS CrelupuKon
COJep)KaHMUsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SBISETCS  INeJaroruyeckKu
aJIalTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare €
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATUNH XWMHUU, OCHOB
HEOPraHUYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSATUN
OPraHUYECKON XUMUHU.

CtpykTypa coiepKaHus MPOTPaMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIr0o moaxoja k €€ uzydeHuto. CojaepkaHue CKIAJbIBAETCA U3 CUCTEMBI
MOHATUM O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl 1O MPUHIUITY
ITOCJIEA0BATENBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona Jl. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XHUMUM;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpelncTaBleHUA 00 AIEKTPOJUTUYECKONM OHUCCOUMALMUA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyrOMYy, BBINOJHSAA (PYHKIMM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUSI U MOITYYECHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABICHUS] O XMMUYECKOW COCTABIAIONICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOW NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METOJIaM TO3HAaHUs B Hayke. M3ydyeHWe XMMHUU NPOUCXOIUT C MPHUBICUCHUEM
3HAHMM W3 paHee HW3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYKalOIHUA MUDPY,
«buomnorus. 57 kmacce» u «dusnka. 7 Kinacey.

[Ipy wu3yYeHMH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHMM OCHOB
XUMHUYECKON HayKW Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUSI, MPAKTUUYECKOU
JEATEBHOCTH YEJIOBEKA M KAaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPBL.
3amaua y4eOHOTro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMUUYECKHX
3HaHUI — Ba)KHEHIIMX (hAKTOB, MOHSTHM, 3aKOHOB U TEOPETUUYECKHUX TOJOXKECHHH,
JOCTYIHBIX O00OOIIEHUIT MHMPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKH, B



OpuOOIIEHNHM K HAYYHBIM METOJaM T[IO3HAHUS TMPH U3YYCHHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B (HGOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B YueOHO-TIO3HABATEIbHOM U y4eOHO-HMCCIIEI0BaTENbCKON
NEeSITeTbHOCTH, OCBOCHMM TpaBUJI 0OE€30MacHOTO OOpallleHHs C BEIIeCTBAMH B
MMOBCEIHECBHOM KU3HU.

[Ipy M3yyeHuu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HAa4YeHHE MPUOOPENTH TaKUE I, KaK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCcKoe MpuoOIIeHHe
o0ydarommxcs K CaMOCTOSITENIbHON MO3HABaTENIbHON AESITENTbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHNIO 00yUaIOIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOMO3HAHUSA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), MMEIOIMX YHUBEPCAIHHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opmupoBanue oOmEeld QyHKIUOHAIPHON W  €CTECTBECHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBACHATH U OICHUBATH SIBJICHUS
OKpY>KaloIero MUpa, WCHOJb3ys 3HAHWS U OIBIT, MOJyYCHHbIE NMPU H3yUYECHUU
XUMUHW, TPUMEHITh WX TPU pPEIICHHH MpoOjJeM B TOBCETHEBHOW XU3HU U
TPYJIOBOH JIE€SITEIbHOCTH;

— ¢opMmupoBaHue y OOy4YalOMIMXCA TyMaHUCTHYECKUX OTHOILICHUIA,
NOHMMAaHUSA [EHHOCTH XUMHUYECKHX 3HAHUW IS BBIPAOOTKH IKOJIOTUYECKU
[EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYJAOBOH JEATEIBHOCTH B IENAX
COXPaHEHHs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOJIHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUis M HAMpaBIEHHOCTH AalbHEHIIEro
oOy4eHus.

OOmiee YuCIO YacoB, OTBEACHHBIX Ui HM3Yy4YECHHS XHMHHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kiacce — 68 yacos (2
gaca B HeJleno0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaibHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU 4YE€IO0BEKa. XMMHS B CUCTEME HayK.
Tena wm BemecTBa. DU3NUYECKUE CBOWCTBA BEIMIECTB. ATrpEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTojax Mo3HAaHMS B XUMHUU. UMCThIE BelIECTBAa M CMECH.
CniocoOnI pazeneHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XHUMHYECKHUX
aeMeHTOB. [IpocThie U ClI0kKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAasi Macca. MaccoBasi 10Ji1 XUMHYECKOTO JIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMOCBs3b KOJIMUECTBA,
MacCchl M 4HCJa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

du3nUecKue U XUMHUUYECKUE SBJICHUSI. XUMHUUECKas peakius U €€ MpUu3HaKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxarus
XUMHUYECKUX PEaAKINi (COeMHEHUS, Pa3JIOKEHUS, 3aMEILIEHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYJ0M, mpaBuiiaMu pabOThl B 1a0OpaTopuu u
npuémMamMu o0palleHus ¢ JIabopaTOpHBIM O00OPYJOBAaHUEM, U3YUCHUE W OMUCAHUE
bu3nUecKuX CBOMCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHHE
¢busnueckux (IJIaBJICHUE BOCKA, TasHUE JIbJa, pPacTUpAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJBI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIMBAHUE
MEJIHOM MPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTOMN) sIBJICHUM, HAOII0/ICHUE U
ONMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasinokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHWEe THAPOKCUIA
menu (1) mpu HarpeBaHuu, B3aumoieiicTBHE Kene3a ¢ pactBopoM cosu meau (1),
U3y4YEHUE CIOCOOOB pPa3ZelieHHus] CMECEil: ¢ MOMOIIbBI0O MarHuTa, (pUIbTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMS, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
Colii, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEICHHS  OTbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJIENE MOJIEKYJI
(I1IapOCTEePKHEBBIX).

BaxHeiine npeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopox — anmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoma B mpupoe, (U3MYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxkcunpl. [Ipumenenune xucmopoma. CrocoOb



MOJIy4YeHUs] KHUCIIOpoJa B JA0OpaTOpud U MOPOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoza B mpupoae. O30H — aToTpoIHas MOAU(PUKAIIHS KUCIOPO/IA.

TernoBo# »hdexT XUMHUECKOW peakluu, TEPMOXHMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peaKiuu. TOIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCWICHHE MapHUKOBOTrO 3 (ekTa, pa3pyiieHne 030HOBOTO CJIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupoje, ¢GU3MYECKMEe U XUMHUYECKHWE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosy4ueHust. Kucnotsl u comnm.

MomnsipabIii 00BEM ra30B. Pac4€Thl M0 XUMHUUECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pacTBoputenb. PacTBOphI.
HacepllieHHble M HEHACBIIIEHHBIE PacTBOPhbI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/bl. OCHOBaHUSI.
Poip pacTBOpOB B IpUpOJie U B KU3HU 4yeloBeKka. KpyroBopoT Bozbl B IPUPO/IE.
3arps3HeHHe NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neoprannueckux coenuuenuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  coieoOpaszyroniue  (OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Du3nUecKkue U XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcHoBanus. Kmaccudukanust ocCHOBaHM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHudA. HomeHknatypa ocHoBaHuil. PU3NYECKHE U XHMHYECKHUE CBOKCTBA
ocHoBaHuM. [lorydeHrne oCHOBaHUM.

Kucnotel. Knaccudukarnus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tony4deHnue KUcCIoT.

Comu. Homenknarypa cosieit. @U3M4YECKUE U XUMHUYECKHE CBOWCTBA COJICH.
[lonyudenue comen.

['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEUHEHHUM.

Xumuyeckuui IKCnepumenm:

KaueCTBEHHOE OMPEJICJICHUE COJIepKaHUs KUCIOpoJa B BO3yXe, MOJTyUCHHE,
coOupaHue, pacro3HaBaHUE U U3YUYCHUE CBOWCTB KHUCIOPOJa, HaOIIOJCHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIIOBHS BO3HUKHOBEHUS U
MpEeKpalieHusl TopeHus (MmoXxapa), O3HAKOMJIEHHE C oOpasllaMH OKCHJIOB U
ONMCAHWE WX CBOWCTB, MOJy4Ye€HWE, COOMpaHHE, PACMO3HABAHWE U HU3YUYCHUE
CBOMCTB BoJopojia (ropeHue), B3aumoeicTeue Bogoponaa ¢ okcuaoM meau (I1)
(BO3MO’KHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJICHUE OOpa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalaMu
(HaTpyeM ©  KajJbllueM) (BO3MOXHO HCIMOJb30BAHUE BHJICOMATEPHUAIIOB),



UCCJIEIOBaHUE O0pa3lOB HEOPraHMYECKHUX BEUIECTB PAa3IUYHBIX KJIACCOB,
HaOII0/ICHNEe U3MEHEHUsI OKPACKU WHJIMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3yueHne B3aumojeicTBua okcuaa meau (ll) ¢ pactBopoM cepHOl KUCIOTHI,
KHCJIIOT C METajulaMH, PEaKUUi HEeUTpaln3aluH, IOJTYyUYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJla APYTUM K3 PAacTBOpa COJIA, PEIICHUE
AKCIEPUMEHTAIBHBIX 33/ad N0 TeMe «BaXHeWIine KiIacChl HEOPraHMYEeCKHX
COCJIMHEHUN.

Hepuoanueckuit 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBA3b.
OKuCIUTETbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKK KiIAaCCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsaTHe O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENIbHbIE METAJLIbI,
raJIOTeHbl, UHEPTHBIC Ta3bl). IJIEMEHTBI, KOTOpPbIEe 00pa3yroT aM(oTepHbIe OKCHIBI
Y TUAPOKCHUIBIL.

Ilepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas u  JJIMHHONepuoAHas  (OpMbI
[Tepnognueckoit cuctembl xumuueckux 3aemMeHToB [l. 1. Menneneea. [leprobl
u rpynmbl. OU3NYECKU CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYNIbI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[lepnognueckor cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOIO
3JEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUS paJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO FPyNHIiaM U EPUOJIAM.

3unauenue [lepuoanueckoro 3akoHa u I[leproanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKJIaHHH.

Xumudeckass CBsA3b. KoBajieHTHass (TOJISIpHAsT W HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Tpouecchl OKUCIEHUS U BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pa3loB BEHIECTB METAUVIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LUHKA C PacTBOpaMU KHCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMMI
(ropeHue, peakiuu pa3ioKeHUs, COeTUHEHUSA).

Mescnpeomemmuoie ceasu



Peanuzanmsi MEXIpEAMETHBIX CBS3€H IMPU HM3YYCHHH XUMHUU B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 WCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TIOHATHH, SIBJISIOMUXCS CUCTEMHBIMH JJI OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAayYHBINH (DakT, TUIIOTE3a, TEOPHS,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUIHOCTh, HAOIIOICHNUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHUE, MO/IENb, SIBICHHE.

dusnka: MaTepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
W30TOMBI, PAJAMOAKTUBHOCTH, MOJIEKYJa, dJIEKTPUUECKUNA 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIECTBA, ra3, (pU3MYecKre BEIUMYMHBI, €IHHUIIBI
U3MEpEHHsI, KOCMOC, TJIaHeThl, 3BE3/1b1, CoHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
TMI0JIE3HBIC HCKOIIAeMbI€, TOIIITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo U xXumMmnyeckasi peakuus

[Tepuoanueckuii 3akoH. [lepuoguueckas cucrema XMMHUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XMMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX MEPUOJIOB, Kajus, Kalblus W UX
COCIMHEHUM B COOTBETCTBUM C TIOJIO)KEHUEM 3JIeMEHTOB B Ilepuomnueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONU PEIIETKU U
BHUJIa XUMHYECKOM CBSI3H.

Knaccudukarys m HOMEHKIATypa HEOPTaHUYCCKUX BEMIECTB. XUMHYCCKUE
CBOMCTBa BEIIECTB, OTHOCSIIMUXCS K PA3JIMYHBIM KjJaccaM HEOPraHUYECKUX
COCJIMHEHUH, TEHETUYECKAsl CBSI3b HEOPTaHUYECKHUX BEILIECTB.

Knaccudukanys XuMUYECKUX peakIuid Mo pa3IMuHbIM NpU3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY 3(deKkTy, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINU, TEPMOXUMHUYECKUE
YpPaBHCHUH.

[lonarne o ckopocT XuUMUYeckoi peakiuu. [loHstne o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstre o karanuse. [loHsTHEe 0 XUMHYECKOM paBHOBeCHH. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHWMHUYECKOM PEAKIMU M TMOJIOKEHHE XHUMHUYECKOTO
paBHOBECHSL.



OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIC ~ PEaKIMU,  DJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUU. CocraBienue YPaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKUHUM C  HCIOJB30BAaHHMEM  METOJA
AIIEKTPOHHOTO OaliaHca.

Teopus 2JIEKTPOIUTUUECKON TUCCOLUAIUN. DIECKTPOJIUTHI U HEIJICKTPOIUTHI.
Katnonsl, aHnoHbsl. MexaHu3M AUCCOLMAIMHA BEIIECTB C PA3JIWYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp aucconuanv. CUiIbHbIC U CIA0bIe DJICKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE M COKpAllléHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHMM U coOJeil B CBeTe TMpEACTaBICHUNU 00 BIEKTPOJIUTUYECKON
nucconuannu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMUA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJJIOB M HEeMeTasioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JEHUCTBUS PA3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DIJICKTPOIPOBOJIHOCTH
pacTBOPOB BEIIECTB, MPOLECCa AUCCOUMALMU KHCJIOT, WIEJI04Yed U COJEH
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MaTEpPHANIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONINX ~ TPU3HAKM  TPOTEKAHWs]  PEeakluid  HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIINX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pa3fioKeHUs, COSUHEHHUS), PACO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAKIUMW HAa HOHBI, PEIICHUE
HKCHEPUMEHTAIIbHBIX 3a]1a4.

Hemerajuibl M UX COeAMHEHUS

OOmass xapaktepucTtuka TaloreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUUYECKHE CBOMCTBA Ha IIpUMEpe  XJopa
(B3aUMOJEHCTBUE C MeTaJlaMd, HEMETaJlaMH, IleJo4aMu). XJIOPOBOJOPO/I.
ConsHasg Kuca0Ta, XUMUYECKHE CBOMCTBA, IOJYy4YEHHE, NMpUMEHEHHe. [lelicTBue
XJIOpa U XJOPOBOAOPOZA HA OPraHW3M 4YeJlOBEKa. BakHeWlume XJIopuabl U HX
HaXO0XJCHHUE B PUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTereHu okucieHus. CTpoeHue u (pu3MyecKkue CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOAU(PHUKAIIUN KUCIOPOIa
U cepbpl. XUMUYeCcKue cBoilcTBa cepbl. CepoBOmOpOJ, CTpOECHHE, (PU3HUUYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTa, (QU3MYECKHME M XUMUYECKHE CBOMcTBa (00mIMEe Kak
NPEACTaBUTENA Kjlacca KHCIOT W chneuuduyeckue). XHUMHUYECKHE pPEaKIuH,



JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOCO0a MOJYYEHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOI KUCIOTHI, KAUECTBEHHAS PEaKLMsl Ha
cynb(dar-uon. Haxoxaenue cepbl U €€ COeNMHEHMH B mpupojae. XUMHUYECKOE
3arpsi3HEHUE OKPYKAroIIel Ccpelpl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HeHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPea0TBPAICHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIECHHS. A30T, paclpoOCTpaHEHHE B MPUPOJE,
dbuznyeckre U XumMudyeckue cBoicrra. KpyroBopot azora B npupoje. AMMHAK, €ro
bu3nUecKnue 1 XUMUYECKUE CBOMCTBA, TOJy4YeHHe U mpuMeHeHue. Coiau aMMOHUS,
X GU3NUECKUE U XMMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ ToyiyuyeHue, (PU3nYecKue U XUMHUYECKHE
cBoiicTBa (0OmuMe Kak TMpeACTaBUTENS Kiacca KHUCIOT H  CHEIUPUIECKUC).
Hcnonp30BaHWEe HUTPATOB M COJEd aMMOHMS B KayeCTBE MHMHEPAIbHBIX
yA0OpeHuil. XuMHUYeCKoe 3arps3HeHUE OKPYIKAIOIIeH Cpelibl COeMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKJW, 3arpsi3HEHUWE BO3/AyXa, MOYBbl U Bog0EMOB). Docdop,
ajuioTponHeie Mogudukanuu gocdopa, puznueckne U XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u pochopHas Kuciora, Pu3nIecKue U XUMUIESCKHIE CBOMCTRA,
nostydenue. Mcnonas3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI00PEHUH.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIECHHUS.  YTJEpOoJd,  aJUIOTPOIIHbIE
Moau(dUKALIUKM, pacpOCTpaHEHUEe B TpuUpoje, (Puanueckue U XUMHUYECKHUE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HAa JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJEMbl, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), rumore3a rinoOaJbHOTO TMOTEIJICHUS KIMMaTa, MNapHUKOBBIM
s dexT. YrompHas KACI0Ta U €€ CONMM, UX (PU3NIECKUE U XMMHYECKUE CBOMCTBA,
noiiydeHue W mnpuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIUHE, IPOMBIIIEHHOCTH U CEIHCKOM
XO3S5IMCTBE.

[lepBoHauanbHBIEC MOHITUSL 00 OPTAHUYECKUX BEIIECTBAX KAK O COEAUHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCyCHasl KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOJOPOAOB (yrojib, HOPHUPOAHBIA ra3, He(dTb),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHe 0 GMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBojax — U ux
poiii B OKM3HM 4elloOBeKa. MarepuallbHOE €JAMHCTBO OpPraHMYECKUX U
HEOPTraHUYECKUX COCAUHEHUM.

KpeMHuii, ero ¢usnueckne #W XUMHYECKHE CBOICTBA, TOJNy4YCHHE W
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) u kpemaueBoi kuciore. CUIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B MPOMBIIIJIEHHOCTU. BaxHeliue cTpouTelbHbIE MaTepHUalbl: KepaMHKa,
CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnembr 6e30MacHOT0 MCTIOIB30BAHUS
CTPOUTEINIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuyeckuui IKCnepumenm:

H3y4eHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHE CBOMCTBa
rajoreHOB M HUX COCJUHEHHI (BO3MOXKHO HCIOJIb30BAHUE BHICOMATEPHUAIIOB),
O3HAKOMJICHHE C 00pa3laMu XJOPUAOB (TajJOTE€HUJIOB), O3HAKOMJICHHE C
oOpaslaMu ceppl M €€  COEQUHEHUSIMU  (BO3MOXKHO  MCIOJB30BAHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOW peaKIny Ha cylibdar-
WOH M HaOJIOJIeHWEe TpHU3HaKa €€ MPOTEKaHWUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBaMu azora, ¢ochopa MU HUX COECIAUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHUAITIOB), 00pa3liaMu a30THBIX U (HOChHOPHBIX ya0OpEeHUH, MOIyUYeHuE,
coOMpaHue, pacrno3HaBaHUE U H3YYEHUE CBOMCTB aMMHaKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (ochaT-uoH U U3yUeHUE MPU3HAKOB
UX ITPOTEKAHUsI, B3aMMO/IEICTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE Mozenen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM NPOTHBOTas3a, MoOJydeHHue, coOUpaHue, pacro3HaBaHUE M U3yUYCHUE
CBOICTB YIJIEKMCIIOTO ra3a, MpOBE/ICHNE KayeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TMPU3HAKOB WX MPOTEKAaHMs, O3HAKOMJICHUE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIbHBIX
3a1a4 no TeMe « BaxkHenme HeMeTalIbl U UX COSIUHEHUS.

MeTa/ibl 4 MX COeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
uxX TmnonoxeHus B Ilepmoamueckon cucreme XuMHUYeCcKHX daeMeHTtoB JI. WM.
MenneneeBa n ctpoeHus: atoMoB. CTpoeHHE MeTauloB. MeTayundeckasi CBs3b U
METAIMYECKAsT ~ KPUCTAUIMYECKAss  PEIETKA.  JJNEKTPOXUMHUYECKUH  pAX
HanpsHKeHUH MeTauoB. Ou3nyeckne U XUMUYECKHUe CBOMCTBAa MeTaiioB. OOmue
CrocoObl ToNIydeHus: MeTayioB. [loHATHE O KOpPpPO3UU METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YyTyH, AIOPATIOMHUHUH,
OpoH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounsie MeTapl: nonoxeHue B [lepuoandyeckon cucremMe XMMHUYECKHUX
sanemeHToB Jl. . MenaeneeBa, CTpOEHHE UX aTOMOB, HaXOXJECHHE B IPUPO/IE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbl U



TUJIPOKCUABI HATpusi W Kanud. lIpuMeHeHHne WEN0YHbIX METAUIOB U HUX
COECIMHEHU.

[Ilenoyno3eMenbHbIE METAJUIBI MAarHUM W KaJbLUUW: TIOJIOKEHUE B
[lepronnueckoin cucreMe xuMmudeckux snemeHToB [[. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B Npupojie. PU3nuecKue 1 XMMUUECKUE CBOMCTBA MarHusl
U Kanblus. BaxkuHelmue coequHeHHs KalblUs (OKCHUJ, TUIAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmomMuHui: oyioxenue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpoeHHME aroma, HaxOxJAeHHE B mpupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpOEHHE aToMa, HAaXOXKJAE€HUE B npupoae. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA xkene3a. OKCubl, THAPOKCHIbI U coiu xkene3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBAMH, M3yUYE€HHUE PE3YyJbTAaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KaJlblIUg W HATpUs C BOJOM (BO3MOXKHO MCIOJB30BAHUE BHJIEOMATEPHAIIOB),
WCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS KeEI€3a B KUCIOPOIE
(BO3MOKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKUWil HAa MOHBI: MarHus, KajblUs, aJlOMUHUS, IUHKA, >KeJie3a
(Il u xenesza (111), mexu (11), HaOmoaCHKE U ONMKMCAHUE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH WOHAMU HATpusl, Kajlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHAA ATFOMUHUS
Y TUJIPOKCUJA IMHKA, PELICHHE DKCIIEPUMEHTAIIBHBIX 3a/1a4 0 TeMe «BakHeuniume
METAJIJIbl U UX COETUHECHUS.

XumMus ¥ OKpyKa0OLIadA cpeaa

BemectBa m marepuansl B INOBCEAHEBHOM >XU3HM YelIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB U XUMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XMMHUYECKUX 0KOraX U OTPABJICHUAX.

XHUMUYECKOE 3arpsi3HEHHE OKpYKaroleld cpeanl (MpelnenbHasl AOMyCcTUMast
KOHIIeHTpanus BemecTs, aanee — [1JIK). Ponb xuMuu B pemeHnn 3KoI0ruyecKux
npooseMm.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIIaBBI METAJIOB, MOJMMEPHBIE
MaTepHualbl).

Meoscnpeomemmnule céasu



Peanuzanmsi MEXNpeAMETHBIX CBS3CH INMPU HM3YYCHHH XUMHUU B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 WCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TIOHATHH, SIBJISIOMUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC IMOHATHSA: HAyYHBIH (PakT, THIIOTE3a, 3aKOH,
TEOpWs, aHadu3, CHHTE3, KIacCCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJCTb, SBICHHUE, ITAPHUKOBBIN
3¢ (DHEKT, TEXHOJIOTHS, MATEPUAJIBL.

duznkKa: Marepusi, aTroM, OdJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOMbBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYITPOBOJTHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIICCTBO, TEJIO, OOBEM,
arperaTHoe COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocuHTe3, nbIXaHWe, OMocdepa, PKOCUCTEMA, MHUHEPATLHBIC
yAOOPEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOJIHI,
M0JIE3HBIE UCKOIIAeMbIe, TOTUIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA IIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pPE3yJNbTaThl OCBOCHUS MPOTPAaMMbI OCHOBHOTO OOIIETro
oOpa3oBaHus JOCTUralOTCs B XOJie OOy4EeHHMs] XUMHUU B €JAMHCTBE YYEOHOW U
BOCIIUTATEJIBHOW EATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUNCKUMU
COLIMOKYJIBTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, HPUHATBIMU B
oOIIeCTBE TMpaBUJIaMd U HOpPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCS.

JInuHOCTHBIE ~ pE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJCTBOBATbCS CHUCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OpHEHTALMH U
paclIMpeHne ONbITa AESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCTIMTAHUSA

LIEHHOCTHOI'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAy4YHOMY HAcCJIe/IUl0, MOHUMAHMs 3HAYEHUS XUMUYECKOM HAyKW B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAAETh AOCTOBEPHOW MH(pOpManuend o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rPaskKIaHCKOr0 BOCIIUTAHHUS:

IPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBWIAX MEXKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOM,  y4EOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOM JEATEIbHOCTU IpU
BBINIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XHUMHYECKHX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX IPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOW EATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE M IIOCTYIKM CBOMX TOBApPUILEH C ITO3HMIUHU
HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIENCTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TIPEJICTABICHUS O BEIIECTBE M XHUMHUYECKOW PEAKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU MU COCTABISIOLINE
OCHOBY JUIsl TOHMMAHHUS CYIIHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI NPUPOJBI, B3aHUMOCBSI3AX YEJIIOBEKA C
MPUPOJIHON CPENOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEIbHBIE MOTHUBBI, HAMPABJIECHHBIE HA ITOJYYEHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOIIOJAEMBIX MPOIECCOB M SIBICHUM,
MO3HABATENLHON, WH()DOPMAITMOHHOW M YHUTATENBCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPAaBOYHOMN



JUTEpPaTypon, JOCTYNMHBIMH TEXHUYECKUMU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHIO W TIO3HAHUIO, JIO0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOM MW  HCCIIEIOBATEIbCKOMN
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBINM 00pa3 KWU3HU, OCO3HAHUE TOCIEJICTBUU W
HETIPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJIMMOCTH  COONIOJICHUS] MpaBuid 0€30MacHOCTH Tpu  oOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOM KU3HMU;

5) TpyA0BOr0 BOCIIHTAHUSI:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TpodecCuii U Tpyaa pa3IudHOro poja,
YBOKEHHUE K TPYJy U pe3yjbTaraMm TPYJOBOH JEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHUM 1O XUMHUH, OCO3HAHHBIM BBIOOP
WHUBUYJIbHOW TPAGKTOPUU MPOJOHKEHHUS 00pa3oBaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON Mpo(ecCHOHATBHON IeITSIIPHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(eCcCHOHATBLHOMN Cpejie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JJ0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY U TMCHUXHYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS
npaBuiI 0€30MMaCHOTO MTOBEJCHUS MIPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUX,
YIPOXKAIOIINX 30POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHUS, MOJy4aeMble MPU U3YYCHUH XUMUHU, IS
pelieHust 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEeH MPUPOJTHON CPEAOM, JJIsl TOBBIIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS TJIOOAJIBHOTO  Xapakrepa
HKOJIOTUUECKUX MPOOJEM M IMyTed UX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAIIPEJAMETHBIE PE3YJbTATbBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTATOB BBIICISAIOT 3HAUYUMbBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
MPUHIINI, TUIIOTE3a, (PaKT, CUCTEMA, MPOIECC, PIKCIEPUMEHT U JIPYToe.), KOTOphIe
UCIIOJB3YIOTCA B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEeAMETax U MO3BOJISIIOT Ha
OCHOBE 3HAHUHN M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOMN
HAy4YHOW KapTHUHE MHpa, U YHUBEpCaJIbHbIC yUeOHbIE NeUCTBU (ITO3HABATEIbHBIE,



KOMMYHUKAaTUBHBIE, PETYJISTHUBHBIE), KOTOpblE 00ECNeurnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4YEOHOM
NEATEeIIbHOCTH.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUYeOHbIE 1eCTBUS

ba3oBble jornueckue aecTBUs:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
MpPU3HAKH, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTUSMH), UCIOJIb30BAThH
TOHATHS JIJISl OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3YUYCHUS,
CTPOUTH JIOTUYECKUE PACCYXIACHUSA (MHAYKTUBHbBIC, N€IYKTUBHbBIC, 10 AHAJIIOTUN),
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TPUMEHSTh B TIPOlLlECCe TMO3HAHUA TOHATUS (MPEAMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIETIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ DJIEMEHTa), XMMHUYecKas ¢opMyna W ypaBHEHHE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-TI03HABATENbHBIX 3aa4, ¢ YYETOM
ATUX MOJEIbHBIX MPEICTABICHUIN BBISABIIATh U XapaKT€pU30BaTh CYIIECTBEHHbIC
MPU3HAKN W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIECTB U XUMHUUYECKUX PEAKIUH,
BBISIBJISITh ~ OOIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaEMbIX MIPOIECCAX U SIBJIICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

YMEHHE HCIIOJIb30BaTh IOCTABJIEHHBIE BOINPOCHI B KA4E€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpPUOOPETEHUE OMbITa MO IUIAHWUPOBAHUIO, OPraHU3alMM W TIPOBEJICHUIO
YYEHHUECKUX JKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM Ipoiiecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATh €ro Pe3yJibTar, POpMYIHPOBaTH 000OIIEHUS U
BBIBO/IBI 110 pe3yjbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padore.

Pabora c nndopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (HOPM MpPENICTABICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JUTEpaTypa XHUMHYECKOTO COJIepKaHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKH OIIEHUBATh MNPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;

yMEHHUE MPUMEHSTh Pa3Iu4yHble METOJbl U 3alPOCHl MPU MOUCKE U O0TOOpe
uHpOpMAaIIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJIUMBIX JJis BBIIOJHEHUS



y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONPENEIEHHOT0 THIIA, TPUOOPETEHUE ONbITA B
o0acTh  HMCHOJB30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTypOi aKTUBHOT'O MCIOJIb30BaHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BbIOMpaTh ONTUMAJIbHYIO (hOpMY MpeacTaBiIeHUs HHOOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIOXKHBIMU CXEMaMH, JuarpaMmMmaMu,
apyrumu popmamu rpadvKi 1 ©X KOMOMHALUSAMY;

YMEHUE UCIONIb30BaTh M AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOUW U
UCCIIEJIOBATEIBCKOM NIEATEIHbHOCTH HHPOPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXAOUIEH IMPUPOTHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe 1eiCTBHA:

YMEHHMS 3aJlaBaTh BOIPOCHI (B XOJ¢ Juamora W (WiM) OUCKYCCHUHU) IO
CYLWIECTBY  OOCYyXJaeMoi  TeMmbl, (OpPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMS IIPEVI0KEHHOH 3a1a4H;

YMEHUSI  NPEJICTaBIATh  MOJYyYEHHbIE  pe3yJbTaThbl  IO3HABATEIbHOU
NEeATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPe3eHTAIUI0
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpPHOTO OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO MTPOEKTA);

yMEHHUsI y4eOHOTrO COTPYAHHYECTBA CO CBEPCTHHMKAaMH B COBMECTHOM
IIO3HABATEIIBHOM M MCCIIEIOBATEIbCKOM  JACSATEIBHOCTH NP PELIEHUHU
BO3HMKAIOLIMX NpPOOJEM Ha OCHOBE Yuy€Ta OOIIMX HHTEPECOB M COIJIacOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUHM, OIpEACICHHNE KPUTEPUEB 110 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC YHUBEpPCAJbHbIC YYeOHbIE 1eHCTBHSA:

YMEHUE CaMOCTOATENIbHO ONPENENsATh LENH JAEATeIbHOCTH, IUIAaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOIO
JeSITEebHOCTD, BBIOUpaTh Hanbosee d3(PPeKTUBHBIE CIIOCOOBI peleHns y4eOHbIX U
MO3HABATENbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEWUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pPe3yJibTaTa 3asBJICHHON LEIU, YMEHUE
UCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIAracMbI€ B YCJIOBUU 3aJaHUM.

B cocraBe nmpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOrO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOM (¢enepaibHOM paboyeil mporpaMMoH,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOObI
JIercTBUH, crnenmudHuUecKue JId IPEAMETHOH 0o0dacTh  «XHMHUS», BB
NEATENBbHOCTH 10  IOJYYEHHIO HOBOTO  3HAaHMs, €ro HWHTEPHpPETalnH,
IpeoOpa30BaHUIO U IPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX U HOBBIX CUTYyaLUsX.



K xoHIy oOyuenus B 8 kj1acce npeMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00yUJaIOIIUXCSI YMEHUI:

PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSTHUW: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOAKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHMCJIOT4, OCHOBAaHHE, COJb, IEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl peaKius, KiacCu(MUKAIUs pEeaKluid: peaKiuu
COCMHEHUS, PEaKUUMU PAa3JIOKEHUs, peaKUMd 3aMELICHUs, pPEaKUuu
o0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIMH, TEII0BOU A (EKT peakiuu,
SAIpO aToOMa, JJEKTPOHHBIA CJIOW aTroMa, aTOMHas OpOUTallb, PaaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBS3b,
MOHHAsl CBS3b, MOH, KAaTHOH, aHWUOH, PAcTBOpP, MACcCOBas JI0JISl BEILIECTBA
(IpolieHTHAasl KOHIICHTpAIUsi) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSIThH 3TU NOHATHUS MPU ONMKMCAHUU BEILIECTB U X MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJII COCTaBlieHUs (QopMyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OTpEENSTh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCJEHUS  3JIEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCYy COCOUHEHHM II0
dbopmynaMm, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCINHEHUSAX;

packpsiBaTb cMbIci [lepuomnueckoro 3akona J[. WM. Menngeneena:
JEMOHCTPUPOBATh IOHUMAHHWE IEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB
XUMHYECKUX IEMEHTOB OT MX IOJOXeHus B Ilepuogmueckon cucreme,
3aKOHOB COXPAHEHHUS MacChl BEHIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHMS, 3aKOHa ABOTaapo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyr G¢opmy I[lepuognyeckoi
CUCTEMBl XMMHMYECKHMX OJJIEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnodounasa noarpynna (b-rpymnmna)y, maneie U
OonbllIe MEepPHOAbl, COOTHOCUTH O0O3HAYEHMs, KOTOPHIE HMEIOTCS B
tabmune «llepuoanueckass cucrema Xxumuueckux osaementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00llee YUCIIO 3JEKTPOHOB
U pacrpeiesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);



KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKHUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIuu
BEII[ECTB, M0 TETUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOINHME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPIK/as OMUCAHUE TTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUSI XHWMHYECKUX [MPEBpAILCHUI B
Pa3TUYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCHUTENBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO  MAaccChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, TPOBOJUTDH PACUETHI
M0 YPAaBHEHHUIO XUMHYECKOU PEaKIINH;

NPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIILHON JEATEIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTEeMaTU3alluIo, Kiaccu(uKaIuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYCHHSI CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIui, eCTECTBEHHO-HAYYHbIE METOJIbI
NO3HAaHUs — HAONIOJEHHE, N3MEpPEHUEe, MOJCIMPOBAHUE, DKCIEPUMEHT
(peaJibHbBI U MBICIICHHBIN );

CleloBaTh ~ NpaBWJIaM  MOJb30BAaHUA  XMUMHYECKOM  MOoCcyaod |
1a00paTOpHbIM  O0OPYJIOBAaHMEM, a TakXKe IpaBWIaM OOpallleHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYECHUIO H COOMPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpOJa M KHUCJIOpPOJAA), MPUTOTOBICHHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCcCOBOW JIOJIEM PACTBOPEHHOIO BELIECTBA,
IJIAHUPOBATh W TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacrio3HaBaHHUIO PACTBOPOB LIEIOUEH U KUCIIOT C MOMOUIBIO MHJIUKATOPOB
(;makmyc, perondrarenH, METHIOPAHK U JPYTHE).

K koHIy 0Oydenus B 9 kjacce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHUM:

PacKpbIBaThb CMBIC OCHOBHBIX XWUMHYECKHUX MOHATHWA: XWMHUYECKHU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, IPOCTOE BELIECTBO,
CJIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKIiusi, XUMUYECKas CBA3b, TEIJIOBOM 3P DeKT
peakuuv, MOJb, MOJSIpPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS IHUCCOLMALMUSA, PEAKIUH HOHHOIO
oOMeHa, KaTranu3aTop, XHMHYECKOe paBHOBecHe, OOpaTUMbIe W
HeoOpaTUMBbIE peaKklUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIHNH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTaHOBJIEHUE,



ajuiotTponusi, aMm(pOTepHOCTh, XUMHUYECKasl CBSI3b (KOBaJEHTHAs, MOHHAs,
METaJIMYEeCKas), KpUCTANIMYECKass pemeTka, KOppo3usi METallioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEeaKUUH, MPeaeIbHO AOMyCTHUMAas
koHueHTpauus [I/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHATHUM U
MIPUMEHSTh 3TU TOHSATHUS MPU ONMKUCAHUU BEILECTB U UX MPEBPAIICHU;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBiieHUs (GopMys
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
OnpenenéHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUA XHUMHUYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAs, METaJUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsij MOHA M0 XUMUYECKON (QopMyIie, XapaKkTep Cpelbl B
BOJHBIX pPAacTBOPAaX HEOPraHWYECKUX COECIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cmbich llepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHHWE: OINUCHIBATH U XapaKTepU30BaTh
tabnmuunyo (opmy Ilepuoandeckoil cuCTeMbl XMMHYECKHUX SJIEMEHTOB:
paznuyaTh TOHSATUSA «TJaBHas noarpymma (A-rpynma)» M «mnoOodHas
noarpymnmna (b-rpymnma)», manele u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayeHusl, KOTOpble HMEIOTCA B NEPUOJUYECKON Taldiuue, c
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sApa, oOImee 4YUCIO DJICKTPOHOB W
pacupeneieHue WX 10 DJEKTPOHHBIM CJIOSIM), OOBSACHATH OOLIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB AJIEMEHTOB M MX COCIUHCHUU B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUEe peakiuu (M0 YUCIy M COCTaBy Y4YAaCTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3G (EKTy, MO0 MU3MEHEHHUIO CTEIEHEN OKUCICHUs
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W Ccrenupuueckrue XUMHUECKHUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIKMCAHUE
OpUMEpaMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKLUM;

COCTAaBISATb YPABHEHUS JJIEKTPOIUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJIOYEN U COJIEU, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUM NOHHOTO
oOMEHa, ypaBHEHHUS peaKkluid, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3IMYHBIX KJIACCOB;



pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OallaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKAHUS XHUMHUYCCKHX IMPEBPALICHUH B pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO H MOJBSIPHYIO MacChl
BCIIIECTB, MAaCCOBYIO [IOJIFO XHMHYECKOTO »JJIeMEHTa 10 (opmye
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJIUTEH PACUETHI
M0 YPAaBHEHHUIO XUMHYECKOU PEaKIINH;

cOONIOaTh  TMpaBWiIa  IOJIB30BAHHMSI ~ XUMHUYECKOW  TMOCYJIO0M U
7a00opaTopHbIM  O00OpYy/IOBaHUEM, a TaKXke ImpaBuiia oOOpalleHHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TII0 BBHITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TOJYYECHUIO H COOMPAHHIO
ra3000pa3HbIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO ra3a);

MPOBOJIUTh  PEAKIMH,  TOJATBEPKIAIOIINEC  KAYSCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMyTEM XJIOPUI-, OpOMUI-,
noaua-, kKapoOonart-, ¢docdar-, cunmkar-, cyibdar-, THAPOKCHUI-HUOHBHI,
KaTHOHBI aMMOHHS W HOHBI M3YYCHHBIX METAJUIOB, NMPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIE OIEPAIlMM MBICIUTEIHLHON NEATEIHPHOCTH — aHAN3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMATU3aIluI0, BBISIBICHUE
MPUYMHHO-CJICICTBEHHBIX CBS3€H — I W3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIid, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HaOII0IeHNe, M3MEPEHHEe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanvecTBo yacos JIEKTPOHHBIE
Ne HaumenoBanue pa3iesioB u (uu¢posBbie)
KonTtposbHble IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pasnea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS
Xumusi — BaxkHast 00J1acTh
1.1 €CTECTBO3HAHMS M MPAKTHIECKOMN 5 2
JESATEIIBHOCTH YEJIOBEKA
BemectBa u xumuueckue
1.2 15 1
peakuuu
Utoro no pazneny 20

Paznen 2. BaxHeiilme npeacTaBuTe/ i HEOPraHU4eCKUX BelllecTB

Boznyx. Kucnopoa. [Tonsitue 06

2.1 6
OKCHAax

59 Bonopoa. I[Tonstue o kucinorax u 8 1
COJIIX

53 Bopna. PactBopsr. [TonsTue 06 5 1 1

OCHOBAHUAX

OCHOBHBIE KJIACCHI
2.4 . 11 1 1
HEOPraHUYECKUX COSAMHEHUN

Hroro no pazneny 30

Paznen 3. Ilepuoagnuecknii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jaeMmeHToB /I. U. MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTE/IbHbIE PC€aKIUH



[Tepuoanyeckuii 3aKOH U
[lepuoauueckas cuctema

3.1 7
XUMHUYECKHX djieMeHToB J[. 1.
MenneneeBa. CTpoeHHE aToMa
XuMudecKkas CBA3b.
3.2 OKHCIIHTEIILHO- 8
BOCCTAaHOBUTEJIBHBIC PEAKIH
Wroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



9 KUIIACC

KosmnuecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne i/m Kontpoabusie IIpakTnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesI
Pa3nen 1. BemecTBo U XUuMHYeCKHe peaKIIUA
11 [ToBTOpeHue u yriyoiieHne 3HaHUI 5 1
' OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4
peaxiuit
13 DJEKTPONUTUYECKAS AUCCOIHALIHSL. 3 1 1
' XUMHYECKHE peaKIMy B pacTBOpax
Uroro no pazaeny 17
Paznesa 2. HemeTaibl M MX cOeIMHEHUS
51 OO01as xapakTepUCTHKa XUMUYECKUX 4 1
' anemeHToB VIIA-rpymnmel. ["amorens:
OO0mmas XxapakTepuUCTHKa XUMUIECKUX
2.2 anemeHToB VIA-Tpynnsl. Cepa u eé 6
COEJIMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2
KPEMHUI U UX COEAMHEHUS
Hroro mo pazneny 25



Pa3gen 3. MeTa/iILI M UX CO€THHEHUS

3.1 OO01me cBOiiCTBAa METAIIOB 4

3.2 Bakueinine MeTalIbl M UX COEOUHEHUS 16
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa

4.1 BemiectBa 1 Marepuansl B )KM3HU YEJIOBEKA 3
Hroro no pazneny 3
PeszepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME






INOYPOYHOE IIVTAHUPOBAHHUE

8 KIIACC
KoanuectBo 4acon DJIeKTPOHHbIE
Ne ara u(pposbie
n/n Tewa ypoka Bceero Kontpoabneie  Ipaxrudeckue fI[Sy‘leHI/IH :)Iﬁlil:ll;OBaTeﬂbele
padoTsbl padoThI pecypest
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1
yesoBeka. Tena u BemecTsa
2 [TonsiTHE O METOMAX TIO3HAHHS B XUMHUH 1
ITpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paToOprn U MPUEMBI 1
oOparnieHus ¢ 1a00paTOPHBIM
000opyI0BaHUEM»
4 YucTtsle BemecTBa U cmecu. CiocoOsl 1
paszaeneHus cMecen
[TpakTrueckas padota Ne 2 «PaznencHue
5 cMmecel (Ha mpuMepe OYUCTKU 1
MIOBapEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1
7 XUMHUYECKHUE JIEMEHTBI. 3HAKU 1
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB
[IpocTeie 1 ClOKHBIE BEIIECTBA
ATOMHO-MOJIEKYJISIPHOE YUEHHUE
3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaneHTHOCTD 1
aTOMOB XHMHYECKHX JIEMEHTOB
11 OTHOCHUTENbHAs aTOMHAs Macca. 1




12

13

14

OTHOcuTeNnbHAs MOJIEKYJISIPHAs Macca

MaccoBast 10JIs1 XUMHUYECKOT'0 dJIEMEHTa B
COECIUHEHHH
KomnuectBo BemecrBa. Mosb. MossipHast
Macca

dusznyeckre U XUMHYECKHUE SIBJIEHHUS.
XuMuueckas peaxkuus

15

[Ipu3Haku u ycioBus NpOTEKaAHUS
XUMHUYECKUX PEaKIUi

16

17

18

3akoH COXpPAaHCHUA MaCChl BEIICCTB.
XHUMHYECKHE YpaBHCHUS

Brranciienust konmuecTBa, MacChl
BCIICCTBA IO YPABHCHUAM XUMHUYCCKUX
peakuuii

Krnaccudukanus XuMHYECKUX peaKinii
(coennHEHUs, PA3IOKECHUS, 3aMCIIICHIS,
oOMeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O000IIEHNE U
cucTeEMaTH3anusg 3HaHUN

20

21

22

Kontponbnas pabota Nel mo teme
«BemecTBa U XUMHUYECKUE PEAKITHI»

Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — snemeHT 1 mpocToe
BeniecTBo. O30H

duznyeckne 1 XUMHUYECKHNE CBOMCTBA
KHCIJIOpO/ia (peaKIuu OKUCIICHHUS,
ropenue). [lonsTie 006 okcuaax



23

24

25

26

CriocoObI TTONTy4eHHs KUCIIOpOo/Ia B
1ab0paTopuu U IPOMBIIIIIEHHOCTH.
[Ipumenenue kucmopoa

TerutoBoit 3 PeKT XUMUIECKON PeaKITiH,
MOHSITHE O TEPMOXUMHUYECKOM
YpaBHEHUH, K30~ U SHAOTEPMHUUYECKUX
peakuusax

TormmBo (HedTh, yrojib U METaH).
3arps3HeHue Bo3yxa, CiocoObl €ro
[IPEIOTBPALLICHUS

[TpakTuaeckas padora Ne 3 o Teme
«ITony4yenne u coOupanue KUCIOPOIa,
U3Y4YEHUE €TI0 CBOMCTBY»

27

28

29

30

31

32

33

Bonopoa — anemMeHT u npocroe
BelecTBO. Haxoxnenue B nmpupoae
du3nyeckre 1 XUMHYECKHE CBOMCTBA
Bojiopoaa. [Ipumenenne Bogopoaa
ITonsTHE O KMCIOTAX U COJIIX

Crioco6bl TOJTy4eHHsT BOAOPO/Ia B
nmabopaTopuu

[IpakTnueckas padbora Ne 4 o Teme
«ITony4yenne u coOupanue BOJAOPOa,
W3yYEHHUE €ro CBOMCTBY

ModsipHbIii 006EM Ta30B. 3aKOH
ABorazipo

Brruncnenus 00béMa, Konn4ecTna
BEIIIECTBA ra3a 10 ero N3BeCTHOMY
KOJINYECTBY BEIIECTBA WK 00BEMY



34

35

36

37

38

39

40

41

42

43

44

Brruncienus 00bEMOB ra3oB 1o
YpaBHEHHUIO pPEaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI Ia30B

duzngeckne 1 XUMHYECKHE CBOMCTBA
BOJBI

CoctaB ocHoBanuii. ITonsatue 06
MHJIUKATOpax

Bona xak pactBoputens. HacblilieHHbIE U
HEHACBIIIEHHbIE pacTBOpbl. MaccoBas
JIOJISI BEIIIECTBA B pacTBOPE

[IpakTnueckas padbora Ne 5 o Teme
«IIpuroToBiieHne pacTBOPOB €
ONpeeIEHHON MacCOBOM JT0JIEH
PacTBOPEHHOTO BEIIECTBA
KonTponbhas padota Ne2 o teme
«Kucnopoa. Bogopoxn. Boga»
Oxcunpl: cocTaB, KaccupUKaIus,
HOMEHKJIaTypa

[TonydyeHue n XuMH4YECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

OcHOBaHHS: COCTaB, KJIACCUDUKALINS,
HOMEHKJIaTypa

[TonydyeHue u XuMH4YECKHE CBOMCTBA

OCHOBAHUI

Kucnotsl: cocTas, knaccugpukarus,
HOMEHKJIaTypa

45

[TonydyeHue n XuMHUYECKHE CBOMCTBA



46

47

48

49

KHUCJIOT

Conu (cpenHue): HOMEHKIATypa, COCOOBI

MOJIYy4YCHHA, XUMHUYCCKUC CBOMCTBaA

[TpakTnueckas padota Ne 6. Permenue
AKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEIUHEHUIN

I'enetnueckas cBsI3b MCXKIY KilacCaMn
HEOPTaHNYCCKUX COE€IUHEHMUI

O06001IeHE ¥ cucTeMaTU3alus 3HaHUI

50

51

52

53

Kontponbnas pabota Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COEIUHEHUH"

[lepBbie MOMBITKU KIacCUPUKAITUI
XUMUYECKUX 31eMeHTOB. [lonaTue o
rpynmnax CXOAHbBIX 3JIEMEHTOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
cucTeMa XuMHU4Yeckux 3neMeHToB [l. H.
Menneneena

IIepuonsl, rpymnisl, MOATPYIIILI

54

55

56

Crtpoenune atomoB. CocTaB aTOMHBIX
saep. M3oTomsl

CtpoeHue 3JeKTPOHHBIX 000J0UeK
aToOMOB 3J1eMeHTOB llepuoanyeckoii
cuctemsl /. 1. MenaeneeBa
XapaKkTepucTuKa XMMHUYECKOTO 3JIEMEHTA
0 ero noJjiokeHuro B [lepronnueckoit
cucteme /1. 1. Menzaeneena



3nauenue [lepuoauyeckoro 3akoHa st
pa3BUTHs Hayku U nipakTtuku. [1. .

57 . 1
MeHeneeB — y4EHBIH, TIeJaror 1
rpakJaHUH
PesepBubIil ypok. O6001meHE 1

58 cucTeMaTh3anus 3HaHui / Beepoccuiickas 1
poBepoyHas pabora
KonrtponsHas padora Ne4 o reme

59 «Ctpoenue aromMa. XUMHU4ecKas CBA3bY / 1
Bcepoccuiickas npoBepounas pabota

50 DEeKTPOOTPHUIATEIHHOCTh ATOMOB 1
XMUMHUYECKHX 3JICMEHTOB

61 Honnast xummueckast cBsi3b 1

62 KoBanenTHas nonsipHasi XuMu4eckas 1
CBSI3b

63 KoBasieHTHas HEMOSIpHAS XUMHUYECKAs 1
CBSI3b

64 CreneHb OKHCIEHUS 1

65 OKuCIUTENEHO-BOCCTAHOBUTENIbHBIE 1
peakuu

66 OxkucIuTenu U BOCCTAHOBUTENN 1
PesepBHblit ypok. O6001IeHNE U

67 CHCTEMaTHU3alus 3HAHUI TI0 TEMe 1
«Ctpoenue atoMa. XMMUYECKask CBSI3b)

68 PesepBHblil ypok. O60011eHNE U 1
cucTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHBIE
Ne aTa ugposbie
n/n Tewa ypoxa Bcero Konrpoapibie  Hpaktirieckue iliiy'leﬂl/lﬂ (I)lﬁ[zl;l;OBaTeJIbele
padoThI padoThI pecypenI
[Tepuonuueckuii 3aK0OH.
Ilepnonuueckas cucrema 1
XUMUYECKUX dieMeHToB /1. 1.
Menpeneena
3aKOHOMEPHOCTH B U3MEHCHUU
CBOMCTB XMMHYECKHX DJIEMEHTOB 1
MIEPBBIX TPEX MEPUOIOB
Knaccugukanus 1 HOMEHKIaTypa 1
HEOPraHMYECKUX BEILECTB
Bunipl xXuMu4eckou CBSI3U U THUIIBI 1
KPUCTAJUIMYECKUX PELIETOK
Konrponsnas padora Nel no reme
«IloBTOpeHue u yrioyOsaeHue 3HaHUN 1 1
OCHOBHBIX Pa3J/IeIoB Kypca 8 Kiacca»
Knaccugukarus XumMmuueckux 1
peaxkuuil o pa3IMYHBIM IIPU3HAKAM
[ToHsiTHE O CKOPOCTH XMMHYECKOMN
peakuuu. [IoHsATHE O TOMOTEHHBIX U 1
reTEpOreHHBIX PEAaKIMIX
[ToHsITHE O XUMUYECKOM PaBHOBECHH.
@DaxTophl, BAUSIOLINE Ha CKOPOCTh 1

XHUMHAYECKOU PE€aKuu U IMOJIOKECHUC



10

11

XUMHYCCKOT'O paBHOBECUA

OKUCIUTEIBHO-BOCCTAHOBUTEILHEIE
peakuuu

Teopust 37IEKTPOTUTUYECKOMN
nuccoruanui. CUibHbIE U c1alble
ANEKTPOJIUTHI

HonHbIe ypaBHEHHs peaKIUil

12

XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAHMM B CBETE IIPEICTABICHUN
00 2IIEKTPOIUTHIECKON JTUCCOIHAIIIH

13

14

15

XUMHYECKHE CBOMCTBA COJIEH B CBETE
MpeICTaBICHUA 00
AIEKTPOJIUTUYECKON JUCCOLIMAIIII
[TonsiTne o runmponuse conen

0O06001IeHME U cUcTeEMaTU3alUs
3HAHUHN

16

[TpakTuueckas pabora No 1.
«Pemienue s3kcrepuMeHTaIbHBIX
3a/1au»

17

18

19

Kontponbnas padota No2 o teme
«ONEeKTPOIUTUIECKAs TUCCOLIUALIS.
XUMHUYECKUE PEAKIH B PACTBOPAX)

OO6mrast xapakTepuCTHKA rajJOreHOB.
XHUMUYECKUE CBOMCTBA HA PUMEPE
xJjopa

XnopoBogopoa. ColisiHast KHCOTA,

XUMHYECKHE CBOMCTBA, MOJyYEHUE,
MIpUMEHEHHE



20

21

22

23

24

25

26

27

[IpakTnueckas padbora Ne 2 o Teme
«ITonyuyeHnue COMIHON KUCITOTHI,
H3y4EHHUE €€ CBOMCTB»

Brruncienus no ypaBHeHUSM
XUMHUYCCKUX peaKuMﬁ, €CJI1 OAUH U3
peareHTOB J1aH B U30BITKE

OO1m1ast XxapaKTEpUCTHKA 3JIEMEHTOB
VIA-rpymribl

ANOTpOIHbIE MOAU(DUKALIUYU CEPBI.
Haxoxnenue cepbl 1 €€ coeTMHEHUI
B IIpupoJie. XUMUYECKHUE CBOWCTBA
cepsl

CepoBoziopoj1, CTpOEHHUE,
buznyecKkre 1 XuMUYECKHe CBONCTBA
Oxcunpl cepbl. CepHas KHCIIOTA,
¢busnvecKne 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHUE

XUMHUYECKUE PEAKLINH, JICKALNE B
OCHOBE ITPOMBIIIJIEHHOTO CII0co0a
ITOJIy4EHUS CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIlIeu cpeibl COETUHEHUSAMU
cepsl

Brrunciienue MaccoBOM TOJIH BEIXOOA
IIPOJYKTA peaKuu

28

OOu1ast XxapaKTEpUCTHKA 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpHUpojie, GpuznyecKkue u



29

30

31

32

33

34

XUMHYECKHE CBOMCTBA

AMMHUaK, ero Gu3nIecKue u
XMMUYECKHE CBOWCTBA, MTOJyYeHHE U
IpUMEHEHUE

ITpakTryeckas padora Ne 3 o Teme
«[TonmyueHune amMmmuaka, U3yuyeHHe ero
CBOMCTB»

A3oTHas KucnoTa, e€ puznueckue u
XUMUYECKHE CBOMCTBA

Hcnons3oBaHue HUTPATOB U COJIEU
aMMOHWMSI B KAUY€CTBE MUHEPAIbHBIX
ynoOpeHuii. XuMu4eckoe
3arpsi3HEHUE OKPY’KaIoLe cpeibl
COCTMHEHHSIMH a30Ta

®docdop. Oxcun pochopa (V) u
dbocdopHas kuciora, pusndeckue u
XUMHUYECKHUE CBOMCTBA, MOJIyYeHUE

Hcnonb3oBanue GocdaTtoB B
Ka4eCTBE MUHEPAIBbHBIX YI00PEHHIA.
3arpsi3HeHue NpUPOJIHON CPeEJIb
dbocdharamu

35

VYraepon, pactipocTpaHEeHHE B
npupoje, GU3NIECKUe U XUMUIECKUE
CBOWCTBA

36

Okcuibl yriaepoja, ux Gu3n4ecKue u
XMMHUYECKHE CBOMCTBA.
DKOJI0ru4ecKue npooiemsl,
CBsI3aHHBIE ¢ OkcuaoM yriepoaa (1V)



37

38

39

40

41

42

43

VYrospHas KUCIIOTa U €€ COJU

[TpakTuyeckas padora Ne 4 o Teme
"[losydyeHne yriekucioro rasa.
KavectBeHnHast peakius Ha KapOOHAT-

noH"

[IepBoHayanbHbIE MOHATHUS 00
OpraHUYeCKUX BELIECTBAX KaK O
COEMHEHMSIX yIiepoa

erMHI/Iﬁ H €Tr0 COCAUHCHUA

[Tpaktuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTABHBIX 33124 110 TEME
«Baxneine HeMeTaIIbl 1 UX
COCIMHEHHUS

Kontponsnas padora Ne3 o treme
«Bakuennme HeMeTaJUIBI U UX
COEIUHEHUD

OO1mas xapakTeprUCTUKa XUMUIECKIX
3JIEMEHTOB — METAJLIOB.
Mertannuueckas CBSI3b U
MeTaJuIMuecKasi KpucTauindeckas
pemérka. @u3nvecKre CBOMCTBA
METAJIOB

44

XUMHUYECKHE CBOMCTBA METAJIJIOB.
DNEeKTPOXUMHYECKUHN PsijT
HaIpSHKEHUN METaJUIOB

45

OOu1re cnocoObl NOTYUYEHUs
MetaiuioB. CriaBel. Beruncnenus no
YPaBHEHUSM XUMHUYECKUX PEAKIINM,



C€CJIM OAVH M3 PpCarcHTOB COACPKUT

MIPUMECH

46 ITonsTHE O KOPPO3UM METAIIIOB

47 [IlemouHbIC METAILITBI

48 Oxcupl ¥ TUIPOKCUIIBI HATPHS U
KaJus

49 IlemrouHO3eMENbHBIE METAIIIIBI —
KaJIBLIUNA U MarHui

50 Baxueine coefuHEHNS KaJbIUs

51 O0o001IeHNE U CHCTEMATH3AIINS
3HAHUI

59 JKEcTKOCTh BOMBI U CIIOCOOKI €&
yCTpaHEHUs
[IpakTiueckas padbora Ne 6 o Teme

53 "YKE€cTKoCTh BOIBI M METOIEI €6
ycTpaHeHus"

54 AJTOMUHHN

55 AmMoTepHbIe CBOWCTBA OKCUIA U
THJIPOKCH]IA

56 Keneso

57 Oxcupl, THIAPOKCHIIBI U COJH JKele3a
(1) m xene3a (1)

58 O06001IeHE ¥ cUCTEMAaTU3aIUI
3HAHUK
[TpakTnueckas padota Ne 7. Permenue

59 IKCIIEPUMEHTAIBHBIX 33124 110 TEME

«Baxuennine MeTaIbl U UX
COCTUHEHUI



Brruucienus no ypaBHeHUIM
XMMHMYECKHUX PEAaKLUH, €CIIN OIUH U3
pEareHToB J1aH B U30bITKE WIN

00 COJIEPKUT MpUMecH. Brruncienus 1
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peaxiuu

61 O606ujeHHe WA CUCTEMAaTU3ALMs 1
3HaHUH’
Konrponsnas padora Ne4 o reme

62 «Baxxueime MeTamuibl U uX 1
COETUHEHUS

63 BemecTsa u maTepuansl B 1
MTOBCETHEBHOM JKU3HU YeIOBEKa

64 XI/IMI/I‘IGCKOGVBal“p}ISHeHI/Ie 1
OKpY>KaroIIen CpeIbl

65 Ponps xumuu B pemennn 1
AKOJIOTUYECKUX TIPOoOIemM

66 Pe3epBHEIiT ypoK. O606111eH1/Ie " 1
CUCTeMAaTH3aIHs 3HAHHA

67 PesepBubIil ypok. O6001ICHHE 1 1
CUCTeMAaTH3alusI 3SHAHHHA

68 PesepBHEIiT ypoK. O606111eH1/Ie " 1
cUCTeMAaTH3alusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME






MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM

Kon

NPOBEPSIEMOT0

pe3yJabTaTa
1

OBPA3OBATEJIbHOI MPOITPAMMBI 8 KJIACC

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «HepBOHa‘IaJ'II)HBIe XHUMHUYCCKUE ITOHATH

1.1

pacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKMX TOHATHHA: aToM,
MOJIEKYJIa, XHMHUYECKHI JJIEMEHT, NIpPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOpPOAHAas W HEOAHOPOJHAs), BaJEHTHOCTbD,
OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas OIS XUMHUYECKOIO
AJIEMEHTa B COCIWHEHUU, MOJIAPHBIA O0BEM, XMMHUYECKas PEaKIvs,
Kiaccuukanus — peakuil:  peakuud — COSAUHEHUS,  peaKluu
pa3’oXKeHMs, peaklUuu 3aMelIeHHs, peakIuu oOMeHa, dK30- U
IHJIOTEPMHUYCCKUE PEAKIUU, TEIUIOBOW 3(P(EKT peakiuu, pacTBOp,

MacCCoBasi A0JIs1 BEIICCTBA (HpOHeHTHaﬂ KOHHeHTpaHI/IH) B paCTBOPC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATUH H

MPUMCHSATH OTU MMOHATHA ITPU OIMMMCAHUHN BCIICCTB U UX HpeBpaHICHI/IfI

1.3

UCTIOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJsI COCTaBJICHUS (opMys

BEIIECTB U YPAaBHECHUN XUMHUUYECKUX PEaKIUH

1.4

1.5

1.6

1.7

1.8

PacCKpLIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCcChbI BCIIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI0 Y4YC€HMA, 3aKOHa

ABoraapo

ONpPEAENATh  BAJCHTHOCTb AaTOMOB  JJIEMEHTOB B  OMHApHBIX
COEIMHEHUSIX

KJaccu(uIUpOBaTh XMUMHUYECKHE peakuuu (10 YUCIy M COCTaBy
YUYaCTBYIOIIMX B PEAKIIUH BEUIECTB, TI0 TETIIOBOMY dPQEKTY)
BBIUHCIIATE OTHOCHUTEIBHYI0 MOJEKYISAPHYI0O W MOJISIPHYIO MacChl
BEILECTB

BBIUUCIIATE MACCOBYIO JOJIO XHMHUYCCKOTIO JJICMCHTA IIO (I)OpMy.]'IC

COCIUHCHHUS,

1.9

BBIUUCIIATH MAaCCOBYIO JOJIIO BCIIECCTBA B PACTBOPC

1.10

MNPUMCHATH €CTCCTBCHHOHAYYHBIC MCTOAbLI IMMO3HAHUSA — Ha6J'IIOII€HI/IC,

HU3MCPCHUC, MOZACIINPOBAHUC, 9KCIICPUMCHT (peaﬂbHHﬁ n



MBICJIEHHBIN)

2.1

2.2

2.3

2.4

2.5

2.6

2.7

ITo Teme: «Baxunenmme npeIcTaBUTENIM HEOPraHUYECKUX BEILECTB)

PacCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHSATHUH: OKCHU I,

KHUCJI0Ta, OCHOBAHHUC, COJIb

OonpcACiIsAiTb MPUHAIC)KHOCTh BCHICCTB K OHpe,Z[eJ'IéHHOMy KJIaccy

COeMHEHMH 1o hopmynam
KJaccu(UIMPOBaTh HEOPTaHMUECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XHUMHUYECKHE CBOICTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKIasi OMHCAHHE MPUMEpPaMU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINUX XUMHUYCCKUX peaKuHﬁ

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IPOTCKAHUA XHUMHUYCCKUX

MIPEeBpALICHHUM B pa3IMYHbIX YCIOBUIX

ClleoBaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TOCyAOH U
mabopaTOpHBIM O00OPYJIOBAHHEM, a TAKXKe IMpaBWiIaM OOpaIIeHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBIIIOJIHEHUIO
na60paTopme XUMHUYCCKUX OIBITOB IO IMOJYUYCHHUIO H CO6I/IpaHI/IIO
ra3oo0pa3HbIX BellecTB (BOIOPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPHUMEHTHI IO
pacrno3HaBaHMIO PAaCTBOPOB IIeJoYed W KUCIOT C TOMOIIbIO

UHAUKATOPOB (Takmyc, ¢heHondTaier, METHIOPAHK U IPYTHUe)

MPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKuu

3.1

3.2

3.3

I[To Teme: «llepmogmueckuii 3akoH u Ilepuogmyeckas cucrema
xumuyeckux osnemeHtoB JI. M. MengeneeBa. CtpoeHue aToOMOB.

Xnumnaeckas cBsi3b. OKHCIUTENFHO-BOCCTAHOBUTEIILHBIE peakum»

PacKpbIBaTbh CMBICI OCHOBHBIX XHMHYECKMX IOHATHH: AP0 aToMa,
QJIGKTPOHHBIN CIOW aToMa, aToOMHas OpOHTalb, paauyc aToMma,
XUMHYECKAsl CBA3b, IOJSIPHAS W HEIMOJSPHAs KOBAJIEHTHAs CBSA3b,
JJIEKTPOOTPULIATENIBHOCT, HOHHAsA CBs3b, HOH, KAaTUOH, aHUOH,

CTCIICHDb OKHMCJICHUA
I(J'IaCCI/I(bI/II_[I/IpOBaTB XHUMHUYECCKUEC JICMCHTHI

OMHCHIBATh M XapaKTepu3oBaTh TaOimuHyio (opmy Ilepuonnueckoi

CUCTCMbl XHMMHUUYCCKUX JOJICMCHTOB: pPa3/iIM4aTb IIOHATHA «TIJIaBHAA




3.4

noarpynna (Arpynma)» u «nobGouHas mnoarpynmna (brpymnma)y,

«MaJIple» U «OOJIbIINEY IEprUoabI

packpsiBaTh cMbica [lepumoanueckoro 3akona JI.M. Menneneena:
JACMOHCTPpHUPOBATH TIOHUMAHUEC HCpHOI[H'—IGCKOfI 3aBHCHMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT UX TmojoxeHus B Ilepumoanueckoit

CUCTEMC

3.5

3.6

3.7

9 KVIACC

COOTHOCUTh  OOO3HAa4YeHUs, KOTOpble HMEIOTCA B  Tabiuie
«ITepnoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
MeHneneeBa» € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsn sjapa, oOIiee 4Yucio

3JIEKTPOHOB U pacHpeieNICHUE UX MO AIEKTPOHHBIM CIIOSIM)
ONpENENsATh  CTENEeHb  OKHCIEHUS  DJIIEMEHTOB B  OMHApPHBIX
COCTMHCHUIX

OTpeNeNnsaTh BUJ XUMHUYECKOW CBsI3W (KOBaJeHTHAss M HOHHAs) B

HCOPTaHUYCCKUX COCIUHCHUAX

Kon

NpoBepsieMoro

pe3yJbTara

HpOBepﬂeMI)Ie NMPEAMETHBLIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOTI'O 06]1161"0 06pa30BaHI/Iﬂ

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaknuus»

1.1

1.2

1.3

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TOHSITHH: pacTBOp,
ANEKTPOJIUTHI, HEIJICKTPOJIMTHI, JJIEKTPOJIUTHYECKAs] AMCCOIUAIIMS,
peakiMy HMOHHOTO0 OOMEHa, KaTajlu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTuMbIe u HeoOpaTUMbIe peaKIuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEbHBIE peaxium, OKUCIIUTENb,
BOCCTAaHOBUTENIb, OKHCJIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIHMS,
aM(pOTEepHOCTh,  XUMHUYECKas  CBA3b  (KOBaJEHTHasi,  HOHHAasi,
MeTaJlJInuecKasi), KpUCTAJUIMUecKas pemérka, CIUIaBbl, CKOPOCTb

XUMHUYECKON peakiuu

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUH H

MMPUMCHSATDH OTU MMOHATHSA ITPU OIMMUCAHUHN BCHICCTB U UX HpeBpaHICHI/Iﬁ

COCTAaBJISITb YpPaBHCHUA SHCKTpOHHTH‘ICCKOfI JUucconmuanuu KHCIIOT,

LIEJI0YEH M COJIEH, IOJIHBIE M COKPAILEHHBIE YPaBHEHUs DPEaKLUU



HOHHOTO 0OOMEHA

1.4

1.5

2.1

PaCKpbIBaTh CYHIHOCTHb OKUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEIICTBOM COCTABJICHUS SJICKTPOHHOTO OajlaHCca ATHX PEaKIHi
MIPOBOIUTH PACUETHI 0 YPABHEHUIO XUMHUYECKOHN PEaKIIHU

[To Ttemam: «HemeTtayquibl M WX COCAMHEHHS» M «MeETaIbl U WX
COCIMHCHUS»

XapaKTCpU3oBaTb (OHI/ICBIBaTB) 06H_[I/Ie u CHCI_II/I(I)I/ILIGCKI/IC XUMHUYCCKUC
CBOICTBa IMPOCTBIX MW CJIIOKHBIX BCEHICCTB, IOATBCPIKIAsA OIIMCAHUC
npuMepaM MOJICKYJIIPHBIX U HOHHBIX ypaBHCHI/Iﬁ COOTBECTCTBYHOLIUX

XUMHUYECKUX PeaKIui

2.2

2.3

24

2.5

3.1

3.2

COCTAaBJISITb YpPaBHCHHA peaKuHﬁ, MOATBCPXKAAIOIHNX CYIIECCTBOBAHUC

TeHETUYECKOM CBA3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOTrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH MPOTCKAHUSA XUMHUUYCCKHUX HpeBpaIJ_IeHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHUSX

clieoBaTh MpaBHJIaM TOJb30BAaHUS XUMHYECKOW TMOCyIoil U
1abopaToOpHEIM O00OpYIOBaHUEM, a TAKXKE IMpaBUIaM OOpAIECHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU 110 BBIMOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOMpPAHUIO

Fa3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOIO T a3a)

NPOBOJUTh PEAKIMH, TOATBEPXKIAIONIMNEG KadeCTBEHHBIH COCTaB
Pa3InMYHBIX BCIICCTB: PpaCllO3HABATh OIBITHBIM HYTéM XJjopuna-,
Opomun, womua, kapOoHat, docdar, cunmkar, cynbdar,
THAPOKCUANOHBI, KaTUOHBI aMMOHUS, HWOHBI H3YUCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB
[To Teme: «XuUMHSI U OKpYXKArOIIasi CPEAA»

pacKpbIBaTh CMBICI OCHOBHBIX Xumuyeckux nonstuil: [IJIK

BCIICCTBA,; KOPPO3Us MCTAJIJIOB

MPUMEHATh OCHOBHBIE OIEpAIlMH MBICIUTEILHON JeSTeNbHOCTH —
aHaIM3 ¥ CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTHU3AIHIO,
BBISIBJICHHUC HpI/I‘II/IHHO-CHe[[CTBeHHbIX CBSI3GI71 — JJId I/ISY'-ICHI/ISI
CBOWCTB BEIISCTB M XHMHUYCCKHUX pEaKIWi; €CTECTBCHHOHAYYHBIC
METOJIbI TIO3HAHWsSI — HaONIOJIEHUEe, H3MEpEHUe, MOJICIHpPOBAHUE,

AKCIEPUMEHT (peabHbI U MBICJICHHbIN)



IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA 8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1

HepBOHaLIaJIBHLIC XUMHUYCCKHUC ITOHATHA

11

1.2

1.3

1.4

1.5

1.6

1.7

[Ipenmer xumuu. Ponb XMMHHM B KM3HM YEJIOBEKA. XHUMHS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

ITonsTHE 0 MeTOAax MO3HAHUS B XMMUH. UHCThIEC BEIIECTBA U CMECH. Crioco05b1

paszelieHust cMecen

AToMBI W MOJICKYIJIBI. Xumudeckue d3neMeHThl. CHMBOJIBI  XHMHYSCKHX

9JICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO-MOJICKyHSIpHOG YUYCHHUC

XuMuueckas (bopMyna. BaneHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA cocCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHasn Mmacca.
OTHOCHTENLHAA MOJICKYJIApHAas Macca. MaccoBas J0JI1 XUHMHYCCKOT'O 3JICMCHTA

B COCAUMHCHHNU

KomnuectBo BemectBa. Moisib. MossipHast macca. B3anmocBsI3b KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX €IWHUI] BemiectBa. Pacuérel mo dopmymnam

XUMHUYECKHUX COCTUHEHUN

@usnueckre U XMMHUYECKUE sIBJICHHUs. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHUs Macchl BeLIECTB. XuMuieckue ypaBHeHus. Kiaccugukanus

XUMHYECKHUX peakiuil (COeIMHEHUS, Pa3IoKEeHUs, 3aMEICHNUs, OOMEHA)

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYJI0H, ¢ paBUiIaMu
pabotel B JabopaTopur W TNpuéMamMu OOpalleHHus C JIabOpaTOPHBIM
o0opymoBaHHEM, H3y4ye€HHUE H OMUCaHWe (PHU3UUYECKUX CBOICTB 00pa3ioB
HEOPTaHWYECKUX BEIIECTB, HaOMIOJeHWEe (U3NYEeCKuX (TUIaBJICHHE BOCKA,
TassHUE JIbJIa, PACTHPAHUE caxapa B CTYNKEe, KUICHUE U KOHACHCAIUS BOJbI) U
XUMHUYECKHX (TOpeHHe CBeuYd, [MpOKaJlMBaHWE MEJHOW  IMPOBOJIOKH,
B3aUMOJICKCTBHE MeJIa C KHCIIOTOM) SBJICHHWM, HAOJIOJICHHE W OIMCaHUC
IPU3HAKOB IMPOTEKAaHHWsS XUMHUYECKUX peakuuid (pa3jioxeHue caxapa,
B3aMIMOJICHICTBHE CEpHOM KHUCIOTBI C XJOPHIOM Oapusi, pas3loKeHHe
ruapokcuna menu(ll) npu HarpeBaHuu, B3aUMOJIEHCTBHUE Kelie3a C PaCTBOPOM
commu meau(ll), nzyuenue cnocoboB pazaenaeHus: cMecei (C MoMOIIbI0 MarHuTa,
¢bunbTpoBaHUe, BbIMAPUBAHUE, TUCTHUIAIMSA, XpomaTorpadus), mpoBeaeHUE
OUYMCTKU TTOBAPEHHOW COJIH, HAOIIOIECHUE W ONTUCAHKUE PE3YILTATOB MPOBEICHUS

OTBITA, WUTFOCTPUPYIOMIETO 3aKOH COXPaHEHHsS MAacChl, CO3JaHHE MOJeNei



MOJIEKYJI (IIIapOCTEPIKHEBBIX )

2.1

Bakneiimune rmpeacTaBuTeIM HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech rasos. CocraB Bosgyxa. Kucimopon — simeMeHT u IpocToe
BenlecTBo. HaxoxkeHue Kuciopojia B NMpUpPOjE, (PU3NYECKHE M XUMHUYECKUE
cBoiictBa (peakmuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoma. CrocoObr
HOJY4YEeHUsl KHUCIopoJa B J1IaOOpaTOpuM U HPOMBIIUICHHOCTH. Kpyrosopor

Kuciopoa B npupojae. O30H — amioTponHas MOIUPUKAIS KHCIOPoaa

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10
2.11

TennoBoil >3 PeKT XUMUUECKOH peakui, TEePMOXUMUYECKUE YPaBHEHHsI, 9K30-
U DHI0TEpMUYECKUE peakiiu. TOIINBO: yroyib U MEeTaH. 3arpsi3HeHue BO3/yXa,

yCHUIIEHUE TTAPHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOs

Bopopon — smemeHT M npocroe BelecTBo. Haxoxkaenue Boxopoaa B IPUPOIE,
¢usnueckre W XUMHUUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYEHHUS.

Kucnors! u comu
MonsipHblii 00BEM ra3oB. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM

@usnueckue cBoucTBa BOoAbl. Boma kak  pactBopurens.  PacTBOpBL
HacplieHHble ¥ HEHACHIIIEHHBIE PAcTBOPHI. PacTBOpUMOCTH BEHIECTB B BOJE.
MaccoBast fonsi BemecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJIBI.
OcnoBanust. Ponb pacTBOpOB B Mpupojae W B JKU3HU 4YeloBeka. KpyroBopot
BOABl B TpUPOJE. 3arps3HeHHe NPHUPOAHBIX BoA. OxpaHa M OYHMCTKA
IIPUPOJIHBIX BOA

Knaccudukanus neopranmueckux coeauHenuit. Oxcunbl. Kinaccudukarus
OKCHJIOB: cojeoOpa3yomue (OCHOBHBIE, KHCIOTHbIe, amdoTepHble) U
HeconeoOpasyromue. Homenknarypa okxcuaoB. dusnueckue U XUMHUECKHE

CBOMCTBaA OKCHJOB. HOJ'Iy‘lCHI/Ie OKCHIOB

OcHoBanms. Knaccudukanus ocHOBaHMI: MEIOYM H  HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHni. DHU3NYECKHUE U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lonydyenne ocHoBaHuU

Kucnorel. Knaccudukanus xucimor. Homenknarypa kuciaor. dusznueckue u
XUMHUYECKHE CBOWCTBAa KUCIOT. Psan axkruBHocTm mertayuioB H.H. bekerosa.

[Tonyuyenue kucaor

Comu. HomeHnknatypa coisieil. @u3nyeckue M XUMHUYECKHE CBOWCTBA COJIEH.

ITomy4yenue conen
I'eHeTnyeckas CBA3b MEXAY KJacCaMH HEOPraHMYECKUX COCIUHEHUN

XUMHYECKUI OKCIICPUMCHT! Ka4CCTBCHHOC OIpCAcCIICHUC COACPIKaHUA




3.1

3.2

3.3

KHCTIOpOJia B BO3AyXe, IMOJIyYCHHE, COOMpaHWe, pacro3HaBaHUE W U3YYCHUE
CBOMCTB KHCJIOpO/a, HAOIIOICHHE B3aMMOJICUCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOBHUKHOBEHUS M MPEKPAICHUs TOpeHHs (ToKapa), 03HAKOMIICHUE C
oOpa3liaMu OKCHJIOB M OINUCAaHWE WX CBOMCTB, TMOJy4YeHHE, cOOHMpaHueE,
pacro3HaBaHME W H3Y4YEHHME CBOMCTB BoOjaOpoa (FOpeHHe), B3auMOJEHCTBHE
BoiopoJa ¢ okcunoMm menu(ll) (Bo3MOKHO HCTIONB30BaHUE BUICOMATEPHAIIOB),
HaOMIOZIcHUE O00pa3loB BEIHIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAHUE
OCOOCHHOCTEH pacCTBOPEHHS BEIIECTB C PAa3jIMYHOM PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU JOJIEH PAaCTBOPEHHOIO
BEIIECTBA, B3aWMOJCHCTBHE BOJBI C MeETaIaMU (HaTpUeM U KaJbI[UeM)
(BO3MOXKHO WCIIOJIH30BAaHUE BHUICOMATEPHAIIOB), OIPEICICHHE pPAaCTBOPOB
KHCIIOT W IIeJoYeld ¢ TIOMOIIbI0 HHIAMKATOPOB, MCCIIEIOBAaHUE O0pa3IoB
HEOPTaHWYECKUX BEIIECTB pPA3IMYHBIX KIACCOB, HAOJIOJICHUE W3MEHEHUS
OKpacCKd HWHIMKATOPOB B pacTBOpax KHCIOT H IIEJoYeH, U3ydeHHUe
B3aumojeiicTBusi okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBI, KHUCIOT C
MeTaJlJIaMH, peaklnii HeUTpaau3alnu, MoTyYeHue HEPACTBOPUMBIX OCHOBaHHH,
BBITCCHCHHE OJHOTO METaula JPYrdM W3 pacTBopa COJIM, pEIICHUE
AKCIIEPUMEHTAJILHBIX 3a/1ad 1Mo TeMe «BakHeHmme Kiacchl HEOPraHWYECKHX

COEIMHEHUN

ITepuoanueckuii 3akoH u [lepruoanueckas cuCTeMa XUMUYECKUX 2JIEMEHTOB
.. MenaeneeBa. CTpoeHue aToMoB. XUMUYecKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

[lepBble TOMBITKH KiIacCU()UKALMU XUMHUYECKUX »3JeMeHTOB. [lonatue o
rpynmnax CXOJIHBIX 3J€MEHTOB (IIEJOYHbIE U IIEJIOYHO3EMEJbHbIE METaslIbl,
raJloreHbl, MHEPTHbIE Ta3bl). DIIEMEHTHI, KOTOphle 00pa3yioT amdoTepHbIE

OKCHUABI U TUAPOKCHIBI

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMU4Ieckux 3semeHToB J1.1.
Meneneesa. Koporkonepuognas u JUIMHHOIIEpUOAHAS (bopmbI
[lepuoanueckoit cucrtemMbl xuMuueckux adnemeHtoB [[.M. Menneneesa.
[lepuonbl u rpynnbl. PU3MUECKHI CMBICT TOPAJIKOBOIO HOMEpa, HOMEPOB

nepruoaa v rpymuIibl 3JICMCHTA

Ctpoenne atomoB. CocTaB aTroMHbBIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0UYEeK AaToMOB TMepBbIX 20 XWMHUYECKUX DSJIEMEHTOB
ITepuoanueckoit cucremsl .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxkeHuto B [lepuoanueckoni cucreme .M. MenneneeBa
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3.5

3.6

3.7
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1.2

1.3

3aKOHOMEPHOCTH HM3MEHEHHUsl pajadyca aTOMOB XHMMHMYECKHUX DIJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO IpylnaM U IEPHOAAM.
3unauenue [lepuonuueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTUsA Hayku W npaktuku. .M. MenneneeB — y4€HbI U

rPpaKIaHUH

Xumnueckasi cBsizb. KoBasieHTHass (MOJsipHass M HEMOJIApHAsi)  CBSI3b.

:‘)JICKTPOOTpI/IHaTeJ'IBHOCTI) XHMHYECKHX 3J1eMeHTOB. MloHHas cBA3b

Crenenb okucieHusa. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakuuu. [Iponeccsl

OKHCJICHHMS B BOCCTaHOBIICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH

XVUMUYECKUH HKCHEPUMEHT: H3Y4eHHME O00pa3lloB BELIECTB METAIJIOB H
HEMETAJUIOB, B3aUMOJCHUCTBHE TUAPOKCUIA LUHKA C PAacCTBOPAMH KHUCJIOT MU
LIEJI0YEH, MPOBEIECHUE OIBITOB, WIUIFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIIBHO-

BOCCTAaHOBUTEJIbHBIX PEaKuil (frOpeHue, peakluu pas3ioKeHHsl, COeITUHEHUS)

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

BemectBo 1 xuMuueckas peakius. [loBropenue

ITepuoanueckuii 3akoH. [lepuoanueckas cucrema XuMu4eckux semeHToB . 1.
MengeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOICTB
XUMUYECKHUX JJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalblUsd U HX
COEIMHEHUI B COOTBETCTBUHU C IOJOKEHUEM 3JIEMEHTOB B llepmoamueckoii

CUCTCMC U CTPOCHUCM HUX ATOMOB

CrpoeHne BelecTBa: BHABI XMMHMYECKOM CBA3H. THUIBI KPHUCTaNIMYECKUX
pEelETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJla XUMUYecKoi cBs3u. Knaccupukanus u HOMEHKIATypa HEOPraHUYECKHX
BEUIECTB (MEXAyHapoAHas U TpUBHAJbHAs). XMMHUYECKUE CBOWCTBA BEULIECTB,
OTHOCSIIIIUXCS K  pa3jMYHbIM  KJacCaM HEOPraHMYECKHUX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHUYCCKUX BCIICCTB

Knaccugukaus XMMHYECKUX peaklrid M0 pa3IuyHbIM MpU3HaKaM (110 YUCITY U
COCTaBy Yy4YacTBYIOIIMX B pEakLUUU BELIECTB, MO TEIUIOBOMY 3(ddexTy, 1o
W3MCHCHHIO CTEIICHEH OKWCICHUS XUMHUYSCKUX 3JIEMCHTOB, IIO O6paTI/IMOCTI/I,
[0 Yy4YacTUIO KaTaau3aTopa). OK30- U SHAOTEPMHUYECKHE  PEAKIIMH,

TEPMOXUMHUYECKUE ypaBHEHU. [IOHATHE O CKOPOCTH XUMUYECKOU PEAKLIUU
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1.5

1.6

[TonsiTne 00 0OpaTHMBIX M HEOOpPATHMMBIX XMMHUYECKUX peakuusx. [loHsrtue o
TOMOTE€HHBIX U T€TEPOreHHBbIX peakiusax. IIoHATHE 0 XUMUYECKOM paBHOBECHUH.
@DakTOphl, BIMAIOIIME HA CKOPOCTb XUMHUYECKOM pEakUUu U II0JOKECHHE

XUMHUYCCKOI'0 paBHOBCCHUS

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  pEaKLuH, AJIEKTPOHHBIN  GaslaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMH C HCHOJIb30BAHMEM METOJa

AJIEKTPOHHOIO OanaHca

Teopust AJIEKTPOIIUTUYECKONW TUCCOLMALNU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMALIMM BEUIECTB C Pa3IMUYHBIMU BUJIAMU
XuMHU4YecKo cBsi3u. Crenenp auccounanuy. CUIbHBIC U CIa0ble IEKTPOJIHTHI.
Peakiuu monHoro obMeHa. YcCloBHs MPOTEKAaHMsI PEaKIMidi MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH H COJIE B CBETE€ TMPEACTABICHUN 00 SJIEKTPOJUTHYSCKOU

nuccounanuu. KauecTBeHHbIE peakiiny Ha MOHBI. [loHsATHE O TUApOIH3E coeit

1.7

2.1

XUMH4YeCKUU OKCIICPUMCHT: O3HAKOMJICHHC C MOJACISAMU KPHCTATINIMYCCKUX
pPEemETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAaUIoB (rpadura u
anMasa), CIIOKHBIX BEHIeCTB (XJIOpUAa HATpHs); MCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakluuud OT BO3ACUCTBUSA pPa3IMYHbIX (PAKTOPOB;
WCCIIEIOBAaHNE  DIIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Mpollecca
JMCCOIMAIIMM  KUCIIOT, TWIeJo4ed u coliell  (BO3MOXKHO HCITOJIb30BaHHE
BHUJIEOMATEPHAIIOB); TMPOBEJECHUE OMNBITOB, WUIIOCTPUPYIOIINX MPU3HAKU
MIPOTEKaHUs peaKIuii HOHHOTO oOMeHa (0Opa3oBaHUE OCajliKa, BBIJCICHHUE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, HIUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakuuil (TOpeHue, peakiuH pa3ioKeHUsl, COCIUHEHMS);
pacrno3HaBaHUE HEOPTAHUYECKUX BEIICCTB C MMOMOIIBI0 KAaUeCTBEHHBIX PEaKIUi

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamie! 1 ux COCAUMHECHUA

OO6mass  xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeneHu okuciaeHus. CTpoeHne u pu3nvecKkue CBOMCTBA MPOCThIX
BEUICCTB — TaJlOTeHOB. XHMHWYECKME CBOMCTBA Ha IpUMEpe XJopa
(B3auMoielicTBUE C MeETalylaMM, HEMETa/laMH, IejaodaMu). XJIOpOBOAOPOA.
ConsiHasg KHMCIIOTa, XUMAYECKHE CBOWCTBA, MOJyYEHUE, IpUMEHeHMe. JleiicTBre
XJIOpa M XJIOPOBOJOPO/A Ha OPraHMU3M 4YelloBeKa. BakHelue XJIOpHIbl U UX

HaxO0XJEHUE B PUPOJIE



2.2

2.3

2.4

2.5

Obmas xapaktepuctuka 31eMeHTOB VIA-rpymnmel. OcoOeHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHN OkucieHus. CTpoeHue u Gpu3nueckue cBoicTaa
IPOCTBIX BEIIECTB — KHCIOPOAa M Cepbl. AJUIOTPOIHBIE MOJU(PHUKAINN
KHUCIIOpOoJa U cepbl. XUMHUYECKUE CBoOicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usnyeckue U XUMUYeckue cBoMcTBa. OKCHIBI CEepbl KaK IpeICTaBUTENH
KUCJIOTHBIX OKcHJ0B. CepHas KUCJIOTa, (GU3NYECKHE M XMMHUYECKHE CBOWCTBA
(oOmme Kak MpeACTaBHTENS Kiacca KHCIOT M CHelu(uIeckue). XUMHUICCKHe
peakluy, Jekallue B OCHOBE MPOMBIIUICHHOTO crnoco0a IMOJIydyeHHsI CEepHOU
kucnothl. IIpumenenue. Conn cepHOW KHUCIIOTHI, KaueCTBEHHas pEakIus Ha
cynbdar-uoH. Haxoxnenue cepsl u €€ coeAMHEHUI B mpupoze. XUMHUYECKOe
3arpsi3HEHHE OKpPYXKaloIlel Cpelbl COCIUHEHHUSIMH Cepbl (KHCIOTHBIE JOKIH,

3arps3HECHUC BO3AyXa U BO,Z[OéMOB), CIIOCOOBI €TO MpCcaO0TBPaAlICHHA

OO0mas xapakTepucTuka 3JieMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHUS
ATOMOB, XapaKTEPHBIE CTETIEHN OKUCIICHUS. A30T, pacIpOoCTpaHEHUE B PUPOJIE,
dbuznyeckue U XUMHUYECKUE CBOMcTBAa. KpyroBopoT a3zora B mpupoje. AMMHUAK,
ero (u3mYeckne W XMMHYCCKHUE CBOKMCTBA, TMOJy4deHHEe W npuMeHenue. Conm
aMMOHHMSI, HUX (U3MYECKHE ¢ XUMHYECKHE CBOWMCTBAa, IpPUMEHEHHUE.
KauecTtBeHHast peakiysi HA MOHBI aMMOHHS. A30THasl KHCJIOTa, €€ MOJydeHue,
bu3nYecKue W XMMHYECKHE CBOWCTBa (00OmIME Kak MPEICTaBUTENS Kiacca
KUCTOT W crnenuduueckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayeCcTBE MHUHEPAIbHBIX yn0oOpeHuil. XuMU4Yeckoe 3arps3HeHHe OKPYKaromien
Cpelbl COCTUHEHUSAMU a30Ta (KUCIOTHBIC JOXKIH, 3arPSI3HCHUE BO3AyXa, TIOYBBI

1 BOJOEMOB)

®docdop, amtorponHsie Mogudpukanmuu dochopa, dpuznUecKue U XUMUYECKUEC
cBoiictBa. Oxcug ¢Qocdopa(V) u dochopnas kucnora, Qusnueckue u
XMMUYECKHE CBOWCTBa, mosiyueHue. lcmnosib3oBaHue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX YI0OpEeHUN

Obmas xapaktepuctuka 31eMeHTOB |V A-rpynmel. OcoOeHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIE CTENEHM OKUCIEHUSA. YTIIEepond, aJUIOTPOIIHBIE
MOIU(UKAIMY, paclpOCTpaHEHHE B MpHUpoJe, (U3NYecKHe M XHMHUYECKHe
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,
uX (uU3NYeCKHe M XUMHUYECKHE CBOICTBA, JECHCTBHE Ha >KUBBIE OPTaHU3MBI,
HOJy4YEeHHEe M NPUMEHEeHHEe. DKOJIOrn4ecKue IpoOsIeMbl, CBA3aHHBIE C OKCUAOM
yriepona(lV); rumoresa rin00aabHOrO MOTEIUICHUS KJIMMaTa; MapHUKOBBIN
abdexr. YrompHas kuciota W €€ coiu, WX (U3MYECKHE U XUMHUYECKHE

CBOﬁCTBa, MOJIY4YCHHUEC W IMPUMCHCHHUC. KauecTBennas pcaKknusg Ha Kap6OHaT-



2.6

2.7

2.8

HoHEL. Mcnonan30BaHue Kap60HaTOB B 6I)ITy, MCIUIHUHC, MPOMBINUICHHOCTU U

CEIBLCKOM XO03SHCTBE

[lepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, AalleTUJICH, 3TaHOJ, MNIULEPHH, YKCYCHas
kucnora). Ux cocraB u xummueckoe crtpoeHue. [loHstre o Ouomoruvecku
BRXHBIX BEIECTBAX: JXHpaxX, OenKax, yrieBoJaX — W HX POJIU B KHU3HU
yenoBeka. MaTepuaibHOe €IUHCTBO OpPraHWYeCKUX M HEOPraHWYeCKUX

COEIMHEHUN

Kpemuuii, ero ¢usuyeckue u XUMHUYECKHE CBOHCTBA, IMIOJyYCHUE H
npuMmenenue. CoenuHeHuss KpeMHus B mpupoze. OOmme mnpencraBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kuciore. CHIMKAThI, UX UCTIOIL30BAHHE B
OBITY, MEJUIIMHE, TPOMBIIINIEHHOCTH. BaxkHelme cTpouTeabHble MaTepHUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [IpoGmembr OGe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCpUajioB B IMOBCEAHEBHON KU3HU

XUMHUUECKUN HSKCHEPUMEHT: HM3ydeHHE 00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHUE KauEeCTBEHHBIX PEaKLUWA Ha XJIOPHUJ-
WOHbl M HAOJIOJCHHWE NPU3HAKOB HUX IMPOTEKaHMS; OIBITHI, OTPAXKAIOIINE
¢du3nueckrue U XUMUYECKHUE CBOMCTBA T'aJIOT€HOB U MX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB); O3HAKOMJIEHHE € OOpa3uaMu XJIOpPHUIOB
(raJloreHuI0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COCIUHEHUSIMHU
(BO3MOXXHO ~ MCIIOJIB30BaHME BHJEOMATEpHANIOB); HAOIIOAECHHE Ipoliecca
o0yrnuBaHus caxapa IoJ JEHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTHI;
M3y4YeHUE XUMHYECKUX CBOWCTB pa30aBJICHHOW CEPHOW KHUCIIOTHI, MPOBEIICHUE
KayeCTBEHHON peakuud Ha cynb(ar-uoH M HAOIMIOJEHHWE TpU3HaKa e¢
MIPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COCIMHEHUI (BO3MOYXKHO HCIIOJIb30BAHME BHJIEOMAaTEpUaloOB), oOpa3amu
a30THBIX U (ochHOPHBIX YAOOpPEHUH; MOoTydYeHue, cOOMpaHue, paclio3HaBaHUE U
M3Y4YEHHUE CBOMICTB aMMMaKa; MNpPOBEJACHME KAuECTBEHHBIX pEaKUMi Ha HOH
aMMOHUS U (ochaT-uOH M U3yYEHHE INPU3HAKOB HX MPOTEKaHus,
B3aMMOJIEMCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTBHI C MEABIO (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTATUIMYECKUX
pemérok anmaza, rpadura, ¢yulepeHa; O03HAKOMIIEHHE C TPOLECCOM
aZicopOLMK PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM
NPOTHUBOTa3a; IMOJy4YeHUE, cOOMpaHMe, pacllo3HaBaHME M HM3y4YCHHE CBOICTB
VIJIEKUCIIOro rasa; IpOBEIEeHHWE KayeCTBEHHBIX peakluid Ha KapOoHaT- u

CUJIMKAT-UOHBI W MU3YUYCHHUC TIPHU3HAKOB HX IPOTCKAHUA; O3HAKOMJICHUC C



3.1

HpOI[}IKHI/Ief/'I CHIIMKATHOM MPOMBIINIJICHHOCTH,; PCUHICHUEC OSKCICPUMCHTAJIIBHBIX

3aJa4 110 TEMEC «Baxkneinme HeMeTaJIbl U UX COCAUHCHU A
MeTamisl 1 uX COCAUHCHUA

OO011as XxapakTepuCcTUKa XMMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
noynoxkenuss B llepuonmueckoin cucremMe XuMHYecKux dnemeHToB J[.H.
Menpneneesa u crpoeHus aToMoB. CTpoeHne MeTauioB. Metamnueckas CBA3b U
METaJIJIMYECKasl ~ KpUCTalIMdyeckass pemérka. OIEKTPOXUMHUYECKMH  psif

HaINpsHKEeHUH METAILIIOB

3.2

3.3

3.4

3.5

3.6

3.7

duznyeckue U XUMHUYECKUE CBOICTBa MeTa/uioB. OOmMe crocoObl MOTyYeHUs
MeTauioB. [ToHATHE O KOPPO3MM METAIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT
kopposun. CriiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHNE B

OBITY U IPOMBIIIICHHOCTH

[Ilenouynsle MeTauIbl: INOJIOKEHHE B llepmonnmdeckoil cucTeMe XHMHUYECKUX
anemenToB JI.JMI. MeHneneeBa; cTpoeHHE UX aTOMOB; HAX0XJACHUE B IPHUPOJE.
@u3nyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kanusi). OKCUIbI U
THJIPOKCUABI HAaTpus M Kanus. [IpuMeHeHHe UIeoYHBIX METallIOB U MX

COE€IMHEHUN

[IlenoyHO3€MENBHBIE ~ METAUIBI MarHMd M KaJbLUW:  TIOJOXKEHHE B
Ilepnonnueckoi cucremMe XuMu4Ieckux 31neMeHToB [[.1. MenneneeBa; ctpoeHue
HUX aTOMOB; HAXOXKIACHUC B IPUPOJIC. duznyeckne U XUMHUYECKHE CBOMCTBA
MarHus ¥ Kanblius. Baxselmme coequHEHUs KaiablMsA (OKCHJ, TUAPOKCHI,

comu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

AmoMuHuii: nonoxenue B I[lepuoauueckoil cucreMe XMMHUECKHX 3JIEMEHTOB
J.. MenneneeBa; cTpoeHue aroma; HaxoxkicHWe B Ipupone. dusnueckue u
XMMHYECKHE CBOMCTBA aIFOMUHHUSA. AM(pOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA

AJTFOMHUHHUA

Kene3o: nonoxenne B [lepuoanueckoi cucreme XumMudeckux snemeHTon J[.M.
MeHenneeBa; CTPOCHHE aTOMa; HaxoXIeHue B mpupoae. Dusuveckue u
XUMHUYECKHE CBOMCTBa xkene3a. Okcunabl, THApOKcUabl U conu kenesa(ll) u

xkene3a(lll), ux cocras, cBOHCTBA U MTOJTyYEHUE

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMu METAIIJIOB U CILIABOB,
UX (PU3NYECKMMHM CBOMCTBAMU; HM3Y4YCHHE PE3YyJIbTATOB KOPPO3UH METAJIOB
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), 0COOEHHOCTEMH
B3aUMOJICCTBUSL OKCHJAa Kajblusi M HaTpus C BOJOM  (BO3MOXKHO

HCIIOJIB30BAaHHUC BI/II[COMaTepI/IaJ'IOB); HCCICIOBAaHUC CBOMCTB KECTKOM BOJbI,




4.1

4.2

mpolecca TOpPEHUs JKelle3a B KHUCIOpoA€ (BO3MOXKHO — HCIOJIb30BaHHUE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUSI KAaYECTBEHHBIX PEaKIUil HAa HOHBI
(Maraus, Kaiublusi, ajgromMuHus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
HaAOJIO/IEHUE U OMKCAHUE MPOIECCOB OKPAIIMBAHMS TJIAMEHH MOHAMH HATPHS,
Kaisg ®W  Kaiublus  (BO3MOXKHO  HMCIOJIb30BaHUE  BUIIEOMATEPHAIIOB);
uccienoBaHre aM()OTEPHBIX CBONCTB THIPOKCHIA ANIOMHHHS M THUAPOKCUAA
[IMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxHelme MeTamibl u

UX COEIMHEHUS
XuUMUA 1 OKpY’Karomas cpea

HoBrie MaTepuanbl U TexHoIOTHU. BeliecTBa u Marepualibl B MOBCEIHEBHOM
JKU3HU 4esloBeka. XUMHUS U 3710poBbe. bezonmacHoe ucnoiap30BaHuE BEUIECTB U
XUMHUUYECKHX peakiuii B ObiTy. IlepBas moMomip mpu XMMHUYECKHUX OXKOTax M

OTpaBJICHUAX

OCHOBBI ~ DKOJIOTUYECKOM  IPaMOTHOCTH.  XHMHYECKOE  3arpsA3HEHHE
okpyxaromiei cpenst [1/IK. Pons xuMuu B pemieHU# 3KOJIOTHUECKUX MPoOeMm.
[TpupoaHble MCTOYHHMKH YTIIEBOJOPONOB (yrojib, HPUPOAHBIN Ta3, HE(PTH),

MPOIYKTHI UX NEpepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUYECKUH 3KCIEPUMEHT: U3ydeHue o0pa3loB MaTepHalioB (CTEKIIO, CIIIaBbI

MCTAJIJIOB, TOJIMMEPHBIC MaTepI/IaJ'IBI)



ITPOBEPAEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHON MPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHNUS

1

11

1.2

1.3

IIpoBepsiemble TpeGOBaHHUSI K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBO€HHSI OCHOBHOM 00pa3oBaTeIbLHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose PI'OC

[IpencraBnenue:

O TMO3HAaBAaE€MOCTU SIBICHUM MPHUPOJAbI, MOHUMaHHE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KakK 00JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJIbTYphl M MpPaKTHYECKOU
JeSITEeIbHOCTH YeJOBEKAa B YCJIOBUSIX COBPEMEHHOIO OOILECTBa;

IMOHNMAaHUC MECTa XUMHUHU CPCIU APYTUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOAaxX ITO3HAHHUA, B TOM YHUCIIC SKCIICPUMCEHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAX HCCICAOBAHUA BCIICCTB U HUIYUYCHHUA
XHUMHUYCCKUX peaKHHﬁ; YMCHUE HUCIIOJIB30BaTh MOICIHN JJIA

00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYII

o cepax mpodeccHoHaTBHON AEATETBHOCTH, CBSI3aHHBIX ¢ XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH HAa JOCTHIKEHHSIX
XMMHUYECKOM HAyKH, YTO TMO3BOJMUT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHIO Kak chepy cBoelt Oyayuieil npopeccuoHanbHON AESITENbHOCTH
U cIenaTh OCO3HAHHBIN BBHIOOp XMMHHU Kak NMPO(WIBHOTO IpeaMera

TIpY [IePEX0/ie Ha YPOBEHB CPEAHETO 001Iero 00pa3oBaHus

2.1

Brnanenne cucteMoll XMMHMYECKMX 3HAHUM M YMEHHE IPUMEHSTH

CUCTCMY XUMHNYCCKUX 3H8.HI/II71, KOTOpas BKIIFOYACT:

BaKHEHININE XUMHMYECKHE IIOHATHSA: XUMUYECKHH DJJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJJHOPOJHAS U
HEOJIHOPOAHAsT CMECh, OTHOCHUTENIbHBIC aTOMHAs M MOJICKYJISIpHAs
MacChl, KOJMYECTBO BEILECTBA, MOJb, MOJISIPHAsE Macca, MOJISPHBIM
00BEM, OKCHI, KHCJIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peakiusi, peakluh COCIUHEHUS, PEaKUUU Pa3JIOKECHUS, pPEaAKIHH
3aMeIeHUs, peaKInu OOMeHa, TeIIoBOH 3 (EeKT peaklnu, dK30- H
SHAOTEPMHUYECKUE PEAKIMU, PACTBOP, MAcCOBasi JOJSI XUMHYECKOIO
3JIEeMEHTa B COCTMHEHUH, MAcCOBas JIOJISI ¥ TIPOLIEHTHAST KOHIIEHTPAIIUS
BEILIECTBA B PACTBOPE, AJIPO aTOMA, FIEKTPOHHBINA CIIOM aTOMa, AaTOMHast

Op6I/IT8.J'IL, paaunyCc aroma, BaJICHTHOCTb, CTCIICHb OKHUCJICHHA,




2.2

XUMHYECKAsl CBS3b, MIEKTPOOTPHULIATEILHOCTD, MTOJIIPHAs U HETOJISAPHAS
KOBAJICHTHAsl  CBsI3b, MOHHAas  CBsI3b, METaLIM4ECKas  CBA3b,
KpUCTaLIM4YecKass pelérka (aToMHas, MOHHAs, MeTajuIMJyecKas,
MOJIEKYJISIpHAs), UOH, KATUOH, aHWOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT ~ JUCCOLMAIMSA, pEeakIUMd HMOHHOro OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLIMU,  OKUCIUTENb U
BOCCTAHOBHTENb, OKHCIEHHME M  BOCCTAHOBIICHHME, JJIEKTPOJIM3,
XMUMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpAaTHUMbIE pEAKIIUH,
CKOpOCTh XMMMYECKOW peaknuu, karanuzarop, IIJK, xopposus
METAJUIOB, CILIABbI

OCHOBOIIOJIAraroIUe 3aKOHbl XMMHH: 3aKOH COXPAHEHHS MAacCChl,
nepuonnueckuii 3akoH J[M. MenneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

TEOpUU  XHUMHUHU: aTOMHO-MOJICKYJIIpHasl ~ Teopus,  TEOpHs

SHCKTPOHHTHHGCKOﬁ JUCCOoMaln

3.1

Brnanenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHHE MPABUIIBHO MCIOIh30BaTh H3yYCHHBIC BEIIECTBA U MaTEpUaIbI
(B TOM 4HCIIe MUHEPAIbHBIC YAOOPCHUS, METAIBI W CIUIABBI,
MPOJYKTHl TepepaboTKU MPHUPOIHBIX HCTOYHUKOB YTIEBOJIOPOIOB
(yrmst, mpupogHOTo raza, HeTH) B OBITY, CEIbCKOM XO35HCTBE, Ha
MPOU3BOJICTBE M TMOHUMAaHHUE 3HAYCHHUS KHUPOB, OCIKOB, YIIIEBOJOB
IUTsSL OpraHn3Ma YeJIOBEeKa; YMEHHE MTPOTHO3UPOBATh BIUSHHUE BEIECTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHU3M UYCJIIOBCKA MU OKPYKAIOUIYIO

MPUPOJIHYIO CPEY

3.2

3.3

3.4

YMCHUC HHTCIPUPOBATD XMUMHNYCCKHUEC 3HAHHA CO 3HAHUAMHU OPYIrux

y4eOHBIX MPEIMETOB

HAJIMYME OIbITa pabOThl C PA3IMYHBIMM UCTOYHUKAMU HH(OpMAIH
0 XUMUU (HayyHas M HAYYHO-TIOMYJISpHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKH, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHHUBATb I/IH(bOpMaHI/IIO O BCHICCTBAX, HX
IMPEBpALICHUAX u MMPAKTUICCKOM MMPUMCHCHUHN u YMCHHUEC
HCIIOJIB30BaTh €€ s peuicHusd y‘le6HO-HO3HaBaTeHLHBIX 3aga4

BJ'Ia,I[eHI/Ie OCHOBaMM TOHSITHHHOTO arapara U CHUMBOJHNYCCKOI'O

A3bIKa XMMUH JUISI COCTaBICHUS (HOPMYT HEOPTaHWYECKHX BEILECTB,

ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ; OCHOBaMu XHUMHYECKOH




HomeHkarypsl (IUPAC u TpuBnanbHoi)

YMeHue oOBSCHATH CBSI3b TMOJIOKEHUS 3MeMeHTa B [lepmomudeckoit

CUCTEME C YHUCIOBBIMU XApPaKTCPpUCTUKAMU CTPOCHUA aTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB MW 3apsan sjapa, oOiee 4Yucio
ANEKTPOHOB), pACHpPEEICHUEM DJIIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAITUS U KAJTBIIHS
IIpencraBinenne 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKHUX DJIEMEHTOB (pajyC atoMma, 3JEKTPOOTPHUIATEIHHOCTD),
6 MPOCTBIX W CJOXHBIX BEIIECTB OT TIOJOXKEHUS JJIIEMEHTOB B
[lepuonmueckoit cucreMe (B MajblX TNEpPHOJAX H  IJIABHBIX
MOATPYIIAX) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenue knaccuuuupoBaTth:
7.1 XUMUYECKHE DJIIEMCHTBI
7.2 HEOPraHUYECKHE BEIICCTBA
7.3 XUMUYECKUE PEaKLUU
8 YMeHnue onpenensiTh:
8.1 BAJICHTHOCTh M CTEIICHb OKHCIICHHS XUMHYECKHUX DJIEMEHTOB, 3apsi
' HOHA
8.9 BUJT XMUMHUYECKONH CBSI3M W THUN KPUCTAJIMYECKOW CTPYKTYphl B
' COCAUHCHHIX
8.3 XapaKkTeP Cpebl B BOJHBIX pACTBOPaX BEIIeCTB (KUCIOT, OCHOBAHHH )
8.4 OKHCJIUTENIb U BOCCTAHOBHUTEIb
9 YMeHue xapakTepru3oBaTh (U3HMUECKUE U XUMUYCCKUE CBOWCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOI, TpaduT, ayimas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUH, Kaaud, MarHHi,
KaJIBITAH, aTFOMHHHH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THIPOKCHIBI
9.9 metamwioB |-lIA rpynn, amomunus, meau (l1), munka, xenesa (Il u
' I11), okcunpr yraepona (11 u V), kpemuns (1V), azota u dhocdopa (I11
u V), cepst (IV u VI), cepuucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yronpHasi, KpeMHUEBasE KUCIOTA U UX COJIH)
0.3 MPOTHO3UPOBAaTh M  XapaKTePU30BaTh CBOWCTBA  BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUSA, IMPUMCHCHHC BCHICCTB B



3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTDb IMMPOTCKAHUA XUMHUYCCKUX

MIPEBPALICHUH B Pa3JIMYHBIX YCIOBUSIX

YMeHue cocTaBiIsTh MOJIEKYJISIPHbIE U HOHHBIE YPABHEHUS pPEaKIlUii, B

10
TOM YHCIIE!
10.1 peaxkiuii HFOHHOro oOMeHa
10.2 OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMiA
103 WUTIOCTPUPYIOIINX ~XMMHUYECKHE CBOWMCTBA M3YYEHHBIX KIJIACCOB
' (TpyIin) HeOpraHU4YEeCKUX BEUIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b M1y HUMHU
11 YMeHUe BBIYUCIATh (TPOBOAUTEH PACUETHI):
111 OTHOCUTENIbHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJIF0O XMMHUYECKOT0 JIEMEHTA B COSTUHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBODPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00hEM Ta30B
114 [0 ypaBHEHHUSM XHMHUYECKHX pPEaKIUid U HaXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB WM MPOJYKTOB PEAKIIUU
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMM ~ METOJaMHM  HAay4YHOTO  TMo3HaHus (HaOdroAeHue,
121 U3MEpEHNue, SKCIIEPUMEHT, MOJICTMPOBAHKE) TIPU U3YyUCHNUHN BEIIECTB U
' XMMHUYECKHX SIBICHUH; YyMeHHe Cc(hOpMyIHpoBaTh MpodieMy H
MIPEJUIOKUTH ITYTH €€ peIIeHIs
199 0e3omacHOil pabdOTBI C XWMHYECKUMH BEIIECTBAMH, XHUMHUYECKOU
' MOCYA0H U TabopaTOpHBIM 000pyA0BaHUEM
MpaBHJIaMu O€30MacCHOT0 OOpaIleHHs C BEIIECTBAMU, UCTIOIb3YEeMbIMU
B MOBCEIHEBHON JKU3HU, MPaBUJIaMHU TIOBEJCHHS B LENSAX COCPEIKEHUS
193 3I0POBbSI U OKpPY)KAIOLICH NPUPONHONW cpelbl; MOHMMaHUE Bpeaa
' (omacHOCTH) BO3IEHCTBHA HA JKUBBIE OPTaHU3MBI ONpEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS U MPEAOTBPAILLEHUS HUX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTHUecKuX HaBBIKOB TUIAHUPOBAHHUS U OCYIIECTBIICHUS
CIEIYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
M3Yy4YEeHHE U onmucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE
131 C  (QU3MYECKUMH HW  XUMHUYECKHMMH  SIBICHUSIMH;  OIIBITHI,

WUTIOCTPUPYIOUINE MPU3HAKH MTPOTEKAHNUS XUMHUUECKHUX PEeaKIIHii



13.2

U3y4eHHE CIIOCOO0B pa3JeNIeHUs cMecer

13.3

13.4

135

13.6

MIOJIyYEHUE KHUCIOpOAA M HU3Y4YEHHME €ro CBOMCTB; IOJIy4YE€HHE
BOJIOPOJA U M3YYEHHME €ro CBOMCTB; MOJYYEHHE YIIEKHUCIOTO rasa u

HU3YUYCHHUC €TO CBOI\/'ICTB; MMOJIY4YCHHUEC aMMHAKa U N3Yy4YCHUC €TI0 CBOICTB

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

paCTBopéHHOFO BCIICCTBA

IIPUMEHEHHE UH/IUKATOPOB (;1akmyeca, METHJIOpaHKa u
¢beHondranenna) i ONpeesieHUs] XapakTepa Cpelbl B pacTBopax

KHUCJIOT U LIejo4ei

WCCIIEZIOBAHUE M ONMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHHUE B3aWMOJCMCTBHS KHUCIOT C METaJUIaMH,
OKCHUJAMH  METAJJIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBaHUSIMH, COJISIMHM; IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeTajula JPYrMM H3  PacTBOpa  COJIM;
UCClIeIoOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB AaTIOMUHUS U

IIUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3aJa4 IO TeMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHUYCCKUX COCHHHCHHﬁ)); ((3JI€KTpOJ'II/ITI/I‘leCKa$I
JUucconuanus, «Baxneimuye HEMETalIbl H HUX COCOAUHCHUA,

«Baxxueinine MeTaIbl U UX COCIUHEHUI

13.8

14

141

XUMHAYECKHE  OKCIICPUMEHTBI,  WUIIOCTPUPYIOIIUE  MPHU3HAKH
MPOTEKAHUS PEaKIii HOHHOTO OOMEHa; KaueCTBCHHBIC PEakiid Ha
NPUCYTCTBYIOIME B BOJHBIX PACTBOpaX HOHBI: XJOPUA-, OPOMHI-,
wonun-, cymbdar-, ¢ocdar-, kapOboHAT-, CHIUKAT-AaHHOHBI,
THIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIUsl, aJFOMUHHUSI,

xenesa (2+) u xenesa (3+), meau (2+), UHKA
Ymenue:

MPEICTaBIATh PE3yJbTaThl dSKCIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaOJMIl M BBIABIATH 3MIIMPUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3W MCKAY PCaJIbHO Ha6JHOI[aCMI)IMI/I XUMHUYCCKUMH
ABJICHUAMU U ITPpOHECCaMU, IIPOUCXOAAIIUMHU B MAKPO- H MUKPOMHUPCE,

OOBSICHATH MPUYMHBI MHOTO0OPAa3Hsl BELIECTB



IHHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon
1

11

1.2

1.3

14

1.5

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

[IepBoHayanbHbIE XUMUYECKHUE TOHATUS

Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMmecei

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3ieMeHThl. CHMBOJIBI XMMHUYECKHX
371eMeHTOB. [IpocThblie U CI0KHBIE BELIECTBA.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX 3JEMEHTOB.
CreneHb OKUCIEHUS

3aKOH TIOCTOSIHCTBa cocTaBa BemlecTB. OTHOCUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKYJsIpHas Macca. MaccoBasi J0JisI XHUMHYECKOTO
3JIEMEHTA B COCTMHCHUH

KonudectBo BemectBa. Mosb. MossipHas Macca. MomsipHbIii 00bEM Ta30B.

Bzaumocss3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIUHUIL] BCIICCTBA

1.6

Dduznueckue U XUMHYSCKHUE SBJICHUSI. XUMHYSCKas pCaKknusa n eé IMPU3HAKH.

3aKOH COXpaHEHUsI MacChl BEIECTB. XUMHUYECKHUE YPAaBHEHUS

2.1

2.2

2.3

[Iepnonnueckuit 3axkoH u Ilepuonnueckas cucreMa XMMHUYECKUX DJIEMEHTOB

J.M. MenpneneeBa. CTpoeHHe aTOMOB

[lepuoanueckuit 3akoH. Ilepuoguueckas cucteMa XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. Ilepuoast u rpynmbsl. @U3HUECKU CMBICI MOPSAKOBOTO

HOMCpa, HOMCPOB IICpuoaa U I'pyIIlibl 3JICMCHTA

Crpoennie aroMoB. CoctaB aTOMHBIX siiep. M3otomnbl. Dnektponsl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aToMOB TepBbIX 20 XMMHUYECKHUX DIIEMEHTOB

[Tepuonuueckoit cucremsl [I.1. Menaeneena

3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX
TPEX MEPUOJ0B, Kanus, KaJbLHUS (panuyca aTOMOB,
INEKTPOOTPULIATEILHOCTH, METANIMYECKIX U HEMETAJUIMYECKUX CBOMCTB) U
UX COCAUHEHHUH B COOTBETCTBUM C TIOJIO)KEHHEM  DJIEMEHTOB B

HepI/IO,Z[quCKOﬁ CUCTCMC U CTPOCHUCM HUX AaTOMOB

CrtpoeHue BemecTa

3.1

Xumudeckasi cBsi3b. KoBajieHTHas (ToyisipHass W HETMOJSpHAs) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh ~ XUMUYECKUX  3JIEMEHTOB. VOHHas  CB3b.

Merannnueckas cBsI3b



3.2

4.1

Tumel KpUCTANIMYECKUX pEHIETOK (aToOMHAas, WOHHAs, MeTaJuIM4yecKast),
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIETKNA U BUIA

XHUMHYECKOM CBS3HU

Baxueliye npencTaBUTEeNM HEOPraHMYECKUX BemlecTB. Hemeramnsl U ux

COCOAUHCHUA. Meramisl 1 uX COCAUMHECHUA

Knaccudukanuss 1 HOMEHKIIATypa HEOPTaHMYECKUX COEIWHEHHH: OKCHIOB
(coneobpazyromiue: OCHOBHBIE, KHUCIIOTHBIE, am(poTepHBbIC) u
HEC0JIe0Opa3yroIe; OCHOBaHMM (MIENOYM U HEPacTBOPHUMBIE OCHOBAHUS);
KUCIIOT (KHCIOPOJCOAEpKAIIue M OECKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); coJiel (CPeHUX U KUCIIbIX)

4.2

4.3

4.4

4.5

4.6

4.7

@uU3NYECKHE M XUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOpPO/Ia, XJIOpa, KUCIOPO/a, Cephl, a30Ta, (hochopa, yriepoaa, KpeMHHUS
®U3NYECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JIUTHS,
HaTpUs, KaJus, MarHus H KaJbIus, aJIFOMHHUS, JKelesa.
DIEKTPOXUMHUYECKUH Psii HATPSKEHU METAJIOB

du3uyeckue W XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEIUHEHMI
HEMETaJUIOB: XJIOPOBOAOPO/Ia, CEPOBOIOPOIA, AMMHUAKA

dusnueckue U XMMUYECKHE CBOWCTBA OKCUIOB Hemerawios: cepol (1V, VI),
azora(ll, 1V, V), docoopa(lll, V), yraepoma(ll, 1V), xkpemuusa(lV).
[Tonyuenue oKCHUI0B HEMETAIIOB

Xumunueckue cBoiictBa okcuaoB: MetawioB |A-IIIA rpymm, munaka, meau(ll) u
xere3a(ll, 1). [TomyueHre OKCHIOB METAILIIOB

XUMHYECKHE CBOMCTBA OCHOBaHMM U aM(OTEPHBIX TUIPOKCUAOB (Ha
npuMepe THAPOKCUIOB alFOMHUHUS, Kejie3a, uHKa). [lonyueHre OCHOBaHUI

¥ aM()OTEPHBIX THAPOKCUIOB

4.8

4.9

4.10
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O6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJTHOM,
CEpOBOIOPOAHOM, CEPHUCTOM, CEepHOM, a30THOM, PochopHON, KPEMHUEBOH,
yroyibHON. OcoOble XMMHUYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOW CEPHOU U

a30THOU KucaoT. [lonyuenne kucimor

OO6mme XxuMHUYECKHe CBOMCTBA cpenHuX coiei. [Tomyuenue conei
[Tonydenue, cobupaHue, pacrno3HaBaHUE BOJOPOJAA, KHUCIOPOJa, aMMHAaKa,
YIJIEKUCIIOro Ta3a B JJabopaTopuu

[Tonyyenue amMmuaka, CEpHOM M a30THOM KHCIOT B IPOMBIIUIEHHOCTH.

OO6mme cnocoOb! MOTYyYEHUST METALIOB
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5.1

5.2

I'eneTnueckas CBA3b MCKAY KilIaCCaMU HECOPTaHUYCCKUX COE€IUHECHUI
XUMHYECKHE pcaknuuun

Krnaccudukanys XuMHYeCKUX peakifil Mo pa3MyHbIM MPU3HAKAM: 110 YHCITY
U COCTaBY YYacCTBYIOLIMX B PEAaKIMH BEUIECTB, MO TEIIOBOMY 3 deKTy, Mo

W3MEHEHHIO CTeIICHEH OKHUCICHUS XUMHUYECKUX AJIEMEHTOB

TennoBoil >pPeKT XMMHUYECKOH peakuuH, TEPMOXUMHUYECKUE YpPaBHEHMS.

DK30- U HJI0TEpMUYECKHE peaklinuu. TepMOXuMUYEeCKre YpaBHEHUS

53

5.4

5.5

OKI/IC.HI/ITGJII:HOBOCCTaHOBI/ITeJIBHLIe peaKLu/m. OKI/ICJII/ITGHI/I n
BOCCTaHOBUTENHU. [Ipoliecchl OKHUCIEHHS U BOCCTAHOBJICHHS. DIJIEKTPOHHBIN

OanaHc OKMCIUTEIbHOBOCCTAHOBUTEIIBHOM peakuu

Teopuss  BIEKTPOJUTUYECKOM  JUCCOLHMALUU. Katuonsl, AHHWOHBI.
DNEKTPOIUTHI U HEANEKTPONIUThI. CHIIbHBIE U c1a0ble 3JeKTpoiauThl. CTerneHb
JACCOLHAU

Peakunu nonHOro oOMeHa. Y ClIoBuUs MPOTEKAHUSI peaKIMii HOHHOTO 0OMeHa,

IIOJIHBIC U COKpaH_IéHHLIC HOHHBIC YPABHCHUA peaKuHﬁ

XUMUA U OKpYKaroas cpeaa

6.1

6.2

6.3

6.4

6.5

BemectBa n martepuanbl B ITOBCEJHEBHOM JKHM3HU 4YelOBeKa. besomacHoe
UCIIOJIb30BaHUE BELIECTB U XMMHUECKUX PEaKIUi B J1abOpaTopuu U OBITY.

HepBaﬂ IMoOMOIIb IMPU XUMHYCCKUX OKOrax U OTPaBJICHUAX

XUMUYECKOe 3arpsi3HEHHE OKpYKarouleil cpeabl (KHCIOTHBIE —JIOK[IH,
3arpsi3HEHUE TOYBHI, BO3AYyXa M BOJAOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHHS
[IpenenbHas momyctumasi kouueHntpamnus BemectB (ITJK). Ponp xumuu B
pEIIEHUU DKOJOTUYECKUX MpoOsieM. YCWIeHHe NapHUKOBOro 3ddekra,

pa3pylLIeHue 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHUN B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CeNbCKOM Xo3siiicTBe. IlpumeHeHune
METAJIJIOB M CIUIaBOB (CTaslb, YYTyH, IIOPATIOMHHHUI, OpoH3a) B OBITY H
NPOMBIIIJIEHHOCTH HX coeAuHeHuil. I[loHsATHE O KOppo3MM METaljoB,

OCHOBHBIE CITOCOOBI 3aITUTHI UX OT KOPPO3HUU

[IpupoaHble MCTOYHUKH YTIEBOAOPOAOB (yroiib, MPUPOIHBIA Ta3, HEe(DTH),
NPOAYKTHI X NiepepaboTku (OEH3HUH), X POJIb B OBITY U MPOMBIIUIEHHOCTH
[epBoHauasbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCITUHCHHSX
yriepona (MeTaH, 3TaH, ITWIEH, aleTWICH, JITaHON, TJIHIEPUH, YKCyCHas

kucinota). [loHsTHE O OHMONOTMYECKH BaKHBIX BEIIECTBAX: JKUpaX, OesKax,



7.1
7.2
7.3

YIJIEBOJAX — M UX POJIM B KU3HU YEJIOBEKA

Pacuérnr:

o popMyiaM XUMHYECKUX COSTUHEHUI

Macchl (MaccoBOi) 1O PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHYCCKUM YPAaBHCHUAM
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