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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o XUMHM Ha YPOBHE OCHOBHOT'O 00IIIETO 0Opa30BaHUs COCTaBIICHA
Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelbHOMN
porpaMmMbl OCHOBHOTO 0011ero odpasoBanus, npeacrtaBieHHsix B ®I'OC 00O, a
TakKe Ha OCHOBE (enepanbHOM pabouell MpPOorpaMMbl BOCIUTAHUS U C y4ETOM
KOHILICTIIUMA TPENnoJiaBaHusl y4yeOHOro mpeaMera «XuMus» B 00pa30BaTeIbHBIX
opranu3anuax Poccuiickon denepanuu.

[Iporpamma mo XuMHHM JAET MPEACTABICHHE O LEAX, OOLIEH CcTpaTeruu
oOy4eHHsI, BOCIUTAHUS U Pa3BUTHsI OOYyYAIOIMINXCSA CPEACTBAMU YUEOHOIrO MpeaMeTa,
yCTaHaBIMBaeT 00s3aTeIbHOE NPEIMETHOE  COJEp)KaHue, IpeaycMaTpUBacT
pacmpenesieHre €ro Io KiaccaM M CTPYKTYpUPOBaHHME IO pasfenamM M TeMaMm
IporpaMmbl [0 XHMHH, OINPEIENISIET KOJWYECTBEHHBIE M  KAauyE€CTBEHHBIC
XapaKTEPUCTUKU COACPMKAHUS, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh H3YyUYEHHUS
XUMHUU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKU Y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroIIMXCs, OMNPEAENsieT BO3MOMKHOCTH
npeaMera Ui pealu3alud  TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeILHON MPOrpPaMMBbl HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a TAKXKe
TpeOOBaHMI K pe3ysibTaTaM OOyYeHHs] XUMUU HAa YPOBHE LI€JICH U3y4EHHUs IIpeIMeTa
U OCHOBHBIX BHJIOB Y4Y€OHO-NIO3HABATEIbHOW MAESATENBHOCTH OOYYarOUIerocs IO
OCBOCHHIO YUYEOHOTO COJICP>KaHMUS.

3HaHHE XUMHUHU CIYXKUT OCHOBOM Il (OPMHPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHUA O MaTepUATIbHOM E€IMHCTBE MHUPa, BaXKHYIO
poJib UTPalOT (QopMUpYEMble XUMHEH NPEICTaBICHUS O B3aWMOIPEBPAILICHUIX
SHEPruv U 00 HSBOJIOLUHU BELIECTB B MPUPOJE, O MYTAX pPELIECHUS INI00ATbHBIX
mpoOJieM YCTOWYHMBOTO PAa3BUTHS YEJIOBEUYSCTBA — CBIPHEBOM, JHEPTreTHUECKOM,
MUIIEBOM U 3KOJOTUYECKOW O€30IMacHOCTH, POOIIEM 3IpaBOOXPaHEHUSI.

N3ydyenune xumuu:

CIOCOOCTBYET  pealid3alldd  BO3MOXKHOCTEH 11 CaMOpa3BUTHS U
dbopMupOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHME MBIILICHUS M TBOPUECKUX CIOCOOHOCTEM
OOy4YaroIIMXCcs, HABBIKOB WX  CaMOCTOATENbHOM  y4yeOHON  JesTeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX U MCCIIEOBATEIbCKUX yMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM )KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TeIbHOCTH;

3HaKOMUT CO CHEUU(PUKOW HAy4YHOTO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IVIsS/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYarOLUXCS;



cocoOCTBYET (HOPMHUPOBAHUIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBieHHS B OOYYCHHMM XHMHUU OOECIEUMBAIOTCA CHEIH(PHUKON
colepKaHusi ~ y4yeOHOro  TIpeaMeTa, KOTOPBIM  SBISETCA  MEAaroru4ecku
aJlaliTUPOBAHHBIM OTpa)keHHEM 0a30BOIl HAyKM XMMHHU Ha ONpPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumumn Ha ypoBHE OCHOBHOTO OOHIEro 0Opa3OBaHMsS OPUEHTUPOBAH Ha
OCBOGHHE OOYYAIOIMIMMHCS CHUCTEMbl TEPBOHAYANBHBIX TMOHATUNH XHWMHHU, OCHOB
HEOPraHWYeCKOM XMMHHM W  HEKOTOPBIX  OTAEJIbHBIX 3HAUYWMBIX IOHSATUN
OpraHU4eCKON XMMHH.

CrtpykTypa coiepkaHusi IpOrpaMMbl IO XUMUHU c(HOpMHpOBaHa Ha OCHOBE
CUCTEMHOT0 mnoaxona K e€ m3ydeHuto. Conep:kaHue CKIAAbIBACTCA U3 CUCTEMBI
MOHATHM O XMMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHA O XUMUYECKOU
peakuuu. OO6e 3T CUCTEMBl CTPYKTYPHO OpraHM30BaHbl IO MPUHLUITY
IIOCJIE0BATEILHOIO PA3BUTHA 3HAHUM HA OCHOBE TEOPETUYECKUX IIPEACTABICHUU
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHMS O CTPOCHHUM aTOMa U XUMHUYECKOH CBSI3H;

— IPEACTaBICHUHN 00 3JEKTPOIUTHUECKOMN TUCCOIMALINY BELIECTB B paCTBOPaX.

TeopeTndueckne 3HaHHUS pAacCMATPUBAIOTCA HA  OCHOBE  HOMIIMPUYECKHU
MOJIYYEHHBIX M OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K APYrOMY, BBIONHSSA (YHKUUUA OOBSICHEHHS] M MPOTHO3UPOBAHMS CBOWCTB,
CTPOCHMUSA U BO3MOKHOCTEM NMPAKTUYECKOIO NMPUMEHEHUSA U IOIYYEHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl 1O  XMMHHM  CHOCOOCTBYET  (hOPMUPOBAHHIO
MIPEACTABIICHNS] O XUMHYECKON COCTABIISIIOLIEH HAYyYHOW KAPTUHBI MUpPA B JIOTUKE €€
CUCTEMHOW NIPUPOJbI, HEHHOCTHOIO OTHOLICHUSA K HAy4YHOMY 3HAHUIO U METOJIaM
IIO3HAHUA B HayKe. M3yyeHne XuMum npouCcXOoauT ¢ IIPUBIICYEHNEM 3HAHUN U3 paHee
M3YYCHHBIX yU4eOHBIX MpeaMeToB: « OKpyxaromuii Mupy, «buomnorus. 5—7 kimacce» u
«®Dusuka. 7 Knace».

[Tpu n3ydeHnn XuMHUH MPOUCXOAUT GOPMHUPOBAHNE 3HAHUI OCHOB XUMHYECKOU
HAyKH Kak 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKOHN NeATeIbHOCTH
YeJloBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3agadya y4yeOHOro
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAKHEUILIUX
(bakToOB, MOHATHI, 32aKOHOB U TEOPETUUYECKUX MOJIOKEHUH, AJOCTYIHBIX 0000UIeHUI
MHUPOBO33PEHUYECKOTO XapaKTEPA, A3bIKa HAYKH, B MPUOOILEHNN K HAYYHBIM METOJIaM
MO3HAHMS TMPH HU3YYCHHHM BELIECTB U XUMHUYECKUX peakiuil, B (HOpPMUPOBAHUU U



Pa3BUTHH MO3HABATEJIbHBIX YMEHUN U UX MPUMEHEHUU B Y4EOHO-MO3HABATEIBLHOU U
y4eOHO-UCCIEIOBATEIbCKON  JIEATEIbHOCTH, OCBOCHHUU TMpaBMil  0€30MaCHOTO
oOpalleH s ¢ BElIeCTBaMU B TOBCEAHEBHOM JKU3HHU.

[Ipy M3yyeHMM XUMUK HA YpPOBHE OCHOBHOI'O OO0IIEro 0Opa3OBaHMS BaKHOE
3Ha4YCHHE MPUOOPENU TaKUE LIETH, KaK:

— ¢opMHpOBaHHWE HHTEIUICKTYaJbHO pa3BUTOM JUYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY TMPUHATUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh  OOydY€HHsST Ha  CHCTEMaTHYeCKoe  MpUOOIIEHHUE
OoOy4aromuxcss K CaMOCTOSITENIbHOM IO3HABATENbHOM NIEeATENbHOCTH, HAYYHBIM
MeTOoJaM MO3HaHUs, (OPMUPYIOLIIUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrnieyeHre yCIIOBUW, CIOCOOCTBYIOIIMX MPUOOPETEHHIO O00YyYarolMMUCH
OTbITa Pa3HOOOpa3HOW MEATEeTHPHOCTH, MO3HAHHMS M CAMOIIO3HAHUS, KIIIOYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIMI), MMEIOMIMX YHUBEPCAJIBHOE 3HAYCHHE MJis
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opMupoBaHue oOuie (QyHKIMOHAIBHOH M  €CTECTBEHHO-HAy4YHOH
TPaMOTHOCTH, B TOM YHCIIE YMEHUN OOBSCHATH M OLIEHUBATH SIBJICHHS OKPY>KAIOIIETO
MUpA, UCTIONB3Yys 3HAHUS U OIMBIT, MOJYYCHHbIC TIPU U3YUYEHUU XUMHUH, IPUMEHSTH
UX MIPH pEIICHUH POOJIEM B TOBCEIHEBHOM )XKU3HU U TPYAOBOM J€SATEIbHOCTH;

— (popmupoBaHue y 00yyaroumxcs TyMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHHUS
[IEHHOCTH XMMHYECKUX 3HAHUHN Il BBIPAOOTKH JKOJOTHYECKH IIeIECO00pa3HOTO
MOBE/ICHUS B OBITY M TPYIOBOM JAEATEIHLHOCTH B LESIX COXPAHEHHS CBOETO 3/I0POBbS
Y OKpY>Karolle NPUPOJHOMN CPENbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTaHHMIO Ha OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MpOoduIisi M HAIPaBIECHHOCTH JIalIbHEUIIIETo 00yUYeHUs.

OO1ee 9rcio 4acoB, OTBEASHHBIX ISl U3YUYCHUS XMMUHU Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, coctaBisier 136 udacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHCTHIC BEMIECTBA U CMECH.
CriocoObI pa3AeIeHust CMECEH.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCUTENbHAA MOJICKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacCchl M 4YHCJa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUH.

du3nyecKkre U XUMUYECKHE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKkHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIHi (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIIeHHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHW MOCYJOM, MpaBWIaMHu paboThl B Jab0opaTopuu U
npuémMamu oOpalleHus: ¢ J1abopaTopHbBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJACHHE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIUS BOJABI) U XMMHYECCKUX (TOPEHHUE CBEUYH, MPOKATHBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHHUM, HAaOII0IeHIE U
OMKCAaHKNE MPU3HAKOB MPOTEKAHWUS XWMHUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THUIPOKCHUIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiiu meau (11),
U3yYeHHE CMOCOOOB pa3eNIeHHss CMEeCei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONM, HaONIOJCHWE W  ONMUCAaHWE  PE3YyJIbTAaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3/JaHHE MOJIEJeH MOJICKYJ
(I1IapOCTEepPKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BelleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — aneMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoma B TpUPOAE, (PU3MYECKHEe W XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TemnoBoit »h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHBIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 1071 BEIIECTBA B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukainms
OKCHUJIOB:  coyieoOpa3syromiye  (OCHOBHBIC,  KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Knaccupukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3MYECKUE U XUMHUYECKUE CBOWMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XUMUYECKHE CBOMCTBA COJIEH.
[TomyuyeHue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOpOJa, HaOI0aeHe
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpeKpaileHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIOB U
OMHMCaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJ0poJia (TOpeHue), B3auMojencTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPUAJIOB), HAOIIOJACHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE U IIEJIOYHO3EMEIbHBIE METaJLIbl,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
[Iepronnueckoit cucrembl xumuueckux iemeHToB J[. . Menneneesa. Ilepuoas
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnomnueckonn cucremnl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoandeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U MIEPUOIAM.

3nauenue [lepuoauueckoro 3axkoHa u [lepruoanyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (MOJIIpHAss W HEMNOJISIPHAs)) CBS3b.
DIEeKTPOOTPUIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAS CBSA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B § Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBINA (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MEepUOJUYHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKUE BETUYMHBI, €AMHUIIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeimecTBo U XuMH4YecKasi peakuus

Ileprognyeckuii 3axoH. Ilepuoanyeckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA U HX
COCOMHEHUN B COOTBETCTBHMU C IIOJIOKEHHUEM JJIeMEHTOB B llepuoanueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKkux peakuuid Mo pa3anvyHbIM MpU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEH OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TeTepOTeHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocrtaBneHue  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colei B CBETe TPEACTABICHUNH 00 DIEKTPOIUTHUECKOU
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peaKIuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U  COoJIed
(BO3MOYKHO  MCIIOJIB30BAaHME BHJEO MAaTepuasoB), IPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKaHUs  peakluuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pEAaKUUMHd Ha HOHBI, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUeCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJENCTBUE C METalJlaM{, HEMETaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KucioTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeEHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HA OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3NUeckue W XUMHYECKHE CBOWMCTBa (00mME Kak
NpEeACTaBUTENSl Kjacca KHCIOT W crneuuduyeckue). XHUMUYECKHE pPEaKIuH,
JeXaliue B OCHOBE MPOMBILIUIEHHOTO CHOCO0a MOJY4YeHUsI CEpPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMHUYECKHUE CBOMCTBA, MOJyuyeHue U npuMeHeHue. Coiu aMMOHUS,
X QU3NYECKUEe U XUMUYECKHAE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOMCTBa (00OmMe Kak TMPEACTaBUTENS KJlacca KHUCIOT W CHEIU(UUECKHE).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpe/ibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (pU3MUECKHE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00OPEHUM.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCJICHHUS.  YTIEepoHd,  aJJIOTPOIIHbIC
Moau(dUKALUKM, paclpoCTpaHEHWEe B NpUpoae, (U3NYECKHE U XUMHUYECKHUE
cBoiicTBa. AncopOrus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYEHUE U TMPUMEHEHHE. DKOJOTUYECKHE TPOOJEMbI, CBS3aHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a riao0anbHOTO TOTEIJIEHUS KIUMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepojia (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (yroib, NPHUPOAHBIA Ta3, He)PTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, TMOJyYCHUE U
npuMenenue. CoenuHeHHs KpeMHHs B mpupoje. OOuiue mnpejcTaBlieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, ene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TIPOTEKAHMsI, ONBITHI, OTpa)Kalolue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  COCAUHEHUSMH  (BO3MOKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACHUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIeHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylbdart-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHUE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOuMpaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHS U (pocdaT-uoH U U3ydeHHe MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeen
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclo3HABAHUE U M3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJAECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl M M3YYCHHE TMPU3HAKOB HMX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMUEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTasuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nojiokeHuss B llepuommueckon cucreme xumuueckux snemeHtoB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTamndeckasi CBsi3b U
METAJIMYECKas ~ KpUCTa/UIMYecKas  pelI€Tka.  DJIEKTPOXUMUYECKUU  pAall
HaIpsHDKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBA MeTaylioB. O0mue
crocoObl TosydeHust MeTauioB. [loHsATHE O KOppO3WHM METaJIOB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKJIECHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbl 1



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMudeckux sneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxOKIE€HHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxxenue B Ilepuoanyeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxoxiaeHue B npupoae. dusnueckue u
XUMUYECKUE CBOMCTBA kene3a. OKcHibl, rTuapoKcHuabl U coau xenesa (1I) u xenesa
(III), ux cocTaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3YyYEHHE PpE3YyJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHMS JKEIe3a B KUCIOPOJE
(BO3MOXXKHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MPOTEKAHUS
KaUYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbliUs, aIIOMUHUS, [IUHKA, JKeje3a
(1) u xeneza (I1II), meau (1I), HaOrOAEHME M ONMUCAHUE MPOLECCOB OKPALIMBAHMS
IJIaMEHU WOHAMHU HaTpusl, Kajdus W Kalblus (BO3MOXXHO HCIIOIh30BAaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxkunelue
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHOM >XHU3HU 4YeJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThUMas
KOHIIeHTpalus BemecTs, nainee — [1/IK). Ponb xuMun B pelieHn# 3K0JIOTHYECKUX
po0em.

Xumuueckuii IKCnepumenm:

H3yueHHue oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Meosicnpeomemmnule cea3u



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX ECTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®usnka: Marepus, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJUOaKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJIHUKH,  JTUDJICKTPUKUA, (POTOIIEMEHT, BEIIECTBO, TeJO, OOBEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3WYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dortocunres, npixanue, Omocdepa, IKOCHCTEMA, MUHEPAIbHbBIE
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIC3HbIC HCKOIIaeMBbIE, TOILJIUBO, BOJIHBIC peCypcBhl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOIIecTBe MpaBUJaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIM4HOCTHBIE = pe3yJIbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacuIMpeHue onbITa ASsITEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIC B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIEeCTBA, CIOCOOHOCTH BJIAAECTh JOCTOBEpHOU HH(OpMainmeit o
MEPEIOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM MEATENLHOCTH TMpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAECHUE M TIOCTYNKH CBOMX TOBAPUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIOIIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHBBI, HAlPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX MPOIECCOB W SIBJICHUIH,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM pa0OThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  caMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTH COOJIONIEHUs TpaBWiI OE30MacCHOCTH TMpPU  OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO Tpodeccril U Tpyia pa3IudHOro poja,
YBAXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUTyaJIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa30oBaHus ¢ YYETOM JTUUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOAE KaK HCTOYHHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuil 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIINX 30POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl IIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYPhI, OCO3HAHHUS TJOOATIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIECC, SIKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETaXx M IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHUIO Y4EOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOlLlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — MPH PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM Ipoiiecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3ysbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIIpHAsT JIMTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPAaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPEUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE NMPUMEHSTh Pa3Iu4yHble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BAHHUS PA3IMUHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaud  HECJIOKHBIMU CXeMaMH, JharpaMmmamu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MPOBaTh B Ipolecce Y4eOHOH W
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa Ha COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJ¢ Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMBITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JAESATENBHOCTH  MNpPU  pELIEHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIJIaCOBAHUS
no3uIuil (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUH, OIpelIeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTD, BBIOUpaTh Harbosee 3pheKTuBHBIC CITOCOOBI penieHusT y4eOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
IIPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU  BBINIOJHEHUM 33aJaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OLICHWBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHE
UCIOJIb30BaTh M aHAJTM3UPOBATH KOHTEKCTHI, IPe/jlaraéMble B yCIOBUU 3aJaHUM.

MNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS M CIIOCOOBI



JNEWCTBUM, BHUABl JESITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHWS, €ro
UHTEpHpEeTaluy, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYAaIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMCHHUIN:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsl XUMUYIECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOT4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCU(pUKAIUs pPEaKIui: peakiuuu
COCIMHEHUS, PEaKIMU pPa3JIoKEHUs, PEaKIMU 3aMEIICHUs, PeaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P(EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAcCOBasl JOJIs BEIIECTBA
(TpolieHTHAs! KOHIICHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJCHUS (HOPMYT
BEIIECTB M YPABHEHUN XMMUYECKUX PEAKIU;

e OIpENESATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aK0OHa ABOTajIpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAUEHHS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux odjemeHToB [J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeeieHle UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YWCIy U COCTaBy YYAacCTBYIOLIMX B pPEAKIUU
BEIIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINME XMMHUYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsi ONMMCAHUE MPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX IMPEBpaAlICHUA B
pPa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJAPHYI0O M MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 00OOIIEHHE, CHCTEMAaTU3alNI0, KJIACCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJII M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  TMpaBWjaM  MOJIb30BaHUS  XUMHUYECKOW  MOCYIOM  H
Ja00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJa), INPUTOTOBICHUIO
pPacTBOPOB C OMPEAECTEHHON MacCOBOM JO0JIEM PaCTBOPEHHOTO BENIECTBA,
MJIAHUPOBATh M MPOBOAUTH  XUMHYECKHE  AKCHEPUMEHTHI M0
pacIlio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO MHIUKATOPOB
(;makmyc, henondTarenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPHULATEIIBHOCTh, CTCIIEHb
OKHUCJICHUS, XUMUYECKasl peaKi[usi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEaKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOEe paBHOBecHE, OOpaTuMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEImETKa, KOpPpO3Us METALJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIUu, TMpEAeNbHO JOIMyCTUMAs
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJIs COCTaBieHUS (HOpMyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HOHHAsg, METAJUIMYECKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA M0 XUMHUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbica Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIHUChIBaTh U XapaKTEPU30BATh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas noxarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbsie W OOJbBIIME MEPUOIBI, COOTHOCUTH
0003HayYeHusl, KOTOpbIE HMEIOTCS B NEPUOJUYECKON Talbmuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsija  sjapa, oOImee 4YUCIO SJIEKTPOHOB H
pacrpesieieHue HMX IO D3JEKTPOHHBIM CJOAM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B U3MEHEHHMHM CBOWCTB 3JIEMEHTOB M MX COEIUHEHHH B
npenaesax MallbIX NMEPUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIIEHEW OKHUCIIEHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
puUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTABJISITh  YPaBHEHUS AJEKTPOJUTUUYECKONM AMCCOLMALUUA  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIUY HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKITH
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJIeMeHTa 1o (opmyie
COEMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

OPOBOJUTh  PEAKIMH, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUI-, OpOMUSI-,
UoIuI-, KapOoHar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATHU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBO 4acos
Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbIE (IU(PPOBLIE)
KonTposabHubie IIpakTn4yeckue
n/n TeM NPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumusa — Ba)kHas 00J1aCThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKON NeATETbHOCTH
YyeJIoBeKa
BerecTBa 1 XUMHYECKHE
1.2 H 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peaKIuu
Hroro no paszneny 20
Pa3nen 2. BaikHelilme npeacTaBuTe I HEOPraHUYECKUX BelllecTB
Boznyx. Kucmopon. Ilonsitue
2.1 X PO 6 https://m.edsoo.ru/DSBORTY30
00 okcHaax
Bonopoa. Ilonsatue o
2.2 AOPOL 8 1 https://m.edso0o.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Bopa. Pacteoprl. Ilonstre 00
2.3 A p 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHMIX
OCHOBHBIE KJIaCCBI
24 . 11 1 1 https://m.edsoo.ru/OTSASMOWT
HEOPTraHWYECKUX COCTMHCHUI
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




Ilepuoanueckuii 3aK0H U
Ilepuonnueckas cucrema

3.1 XUMHUUYECKUX 3jieMeHToB J[. 1. 7 https://m.edsoo.ru/TCBJBVWEFZ
MenneneeBa. Ctpoenue
aToma
XuMUYeCcKas CBS3b.
3.2 OKHUCIUTENBHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Wroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE BpeMst 3 https://m.edsoo.rt/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68
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9 KUIIACC

KoaundecTBO 9acoB
HaumeHoBaHue pa3ieioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Ne i/ Kontpoabnbie | IlpakTnueckn
NMPoOrpaMmblI Bceero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI e padoThbl
Pa3znea 1. BemmecTBO M XUMHYeECKHEe peaKkul
[ToBTOpenue u yriryOiIeHHe 3HAHUHA
1.1 p yrLy 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peaKIuii
DIEKTPOJIMTHYECKAS UCCOLMAIIHS.
1.3 p s tan 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIUU B PACTBOpaAx
Wroro no pasaeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHS
OO06111ast XapakKTEPHUCTUKA XUMHUYECKUX
2.1 B P P 4 1 https://m.edsoo.ru/ZTN1F7001
anemeHToB VIIA-rpymnmsl. ["anorenst
OO01mas xapakTepuCTHKa XUMUYECKUX
22 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
HUX COEIUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUH U UX COSANHECHUS
Hroro no pazneny 25




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO0m1me CBOMCTBA METANIOB 4 https://m.edsoo.ru/GHV21L.6NJ8
3.2 Baxwuelime MeTamuibl U KX COCTUHEHUS 16 https://m.edsoo.rt/EFKQW9HZI
Uroro no pazgeny 20
Pasznea 4. Xumus U oOKpyskamomas cpeaa
BemectBa 1 matepuainsl B ;KU3HU
4.1 3 https://m.edsoo.ru/TENBWEF7Y
YeJI0BeKa
Hroro no pazneny 3
Pe3epBHOE BpeMst 3 https://m.edsoo.ru/FYSRY75R9
OBUIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosauuyectBo 4yacos
Ne
Tema ypoka KoHTpoibHbIe IpakTH4eckue
n/n Bcero
padoThI padoThI
| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU |
yenoBeka. Tena u BemecTsa
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1ab0OpaTOPUU U IPUEMBI 1 |
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM
4 Yucrtele BemecTBa U cMecu. CriocoOsl |
pasfeseHns cmecen
[IpakTnueckas padbora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 1
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CHMBOJIBI) 1
XUMHUYECKHUX 3JIEMEHTOB
IIpocTeie u Cl10KHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumundeckas popmyina. BaneHTHOCTh aTOMOB 1

XHUMHUYCCKUX 3JICMCHTOB

11 OTHOCUTEIbHAA aTOMHAsg Macca. 1




OTHOCHUTENIbHAS MOJIEKYJISIpHAs Macca

MaccoBas J0JI XUMHYCCKOI'O 3JIEMCHTA B

12
COEIUHEHNHT

13 KommmuectBo BemectBa. Mounb. Moisipaast
Macca

14 dusznyeckrue U XUMHUYECKUE SIBIICHUS.
XuMUYecKas peakius

15 [Ipu3Haku u ycnoBus MPOTEKAHUS
XUMHYECKUX PEAKIUI

16 3aK0H COXpaHEHHUSI MACChl BEIIECCTR.
XUMUYEeCKHE YpaBHEHHUS

17 BrruncieHus Koau4uecTBa, MacChl BEIECTBA
M0 YPaBHEHUSIM XUMUYECKUX PEaKIUil
Knaccudukanmss XuMUuecKux peakiuii

18 (coenrHEHUsI, Pa3I0KESHHUS, 3aMEIIECHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHukIoneauct. O0o0mEeHne
CHUCTEMATH3aINs 3HAHUHN

20 KonTponbnas padora Nel no teme
«BerecTBa 1 XUMUYECKHE PEAKITUI
Bo3nyx — cmech razoB. CocraB Bo3ayxa.

21 Kucnopoa — smeMeHT 1 mpocToe BENIECTBO.
O3oH
dusnyeckre ¥ XUMHUYECKHE CBOMCTBA

22 KHCIOpo/ia (peakiuu OKUCIICHUS, TOPSHHE).

TToustie 00 okcumax




CriocoOpl MostydeHus: KUCI0poia B

23 nabopaTopuu ¥ MPOMBIIIUICHHOCTH.
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOH peaKIuu,

24 MIOHATHE O TEPMOXUMHUYECKOM YPaBHECHUH,
9K30- ¥ 3HJO0TEPMHUUECKHUX PEAKIMIX
TomnuBo (HedTh, Yroib U MeTaH).

25 3arpsi3HEHUE BO3/1yXa, CIIOCOObI €ro
MIPEIOTBPALLEHUS
[IpakTuueckas padora Ne 3 mo Teme

26 «[lonydyenue u cobupanue KUCIOPO/Ia,
W3Y4YEHHE €ro CBOMCTBY

7 Bogopon — sneMeHT U pocToe BEeIecTBO.
Haxoxnenue B mpupone

73 DuU3NYECKUE U XUMUYECKUE CBOMCTBA
Bogopoja. [Ipumenenne Bogopoaa

29 [ToHsITHE O KHUCIIOTAX U COMSX

30 CrniocoObl osryyeHust BOI0poia B
nabopaTtopuu
[TpakTruyeckas pabora Ne 4 o Teme

31 «ITomyuenue u cobupanue BoopoJa,
HU3YyYEHHUE ETO CBOMCTB)»

32 MossipHblii 00bEM ra3oB. 3ak0H ABOTaIPO
Boruncnenus o0b€Ma, KOIMUECTBa BEIIECTBA

33 ra3a Io ero M3B€CTHOMY KOJIUYECTBY
BEIIIECTBA W 00BEMY

34 Boruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO




peakIy Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOILIIEHUI ra30B

35 dusnueckre 1 XUMHUYECKUE CBOMCTBA BOJIBI

36 CocraB ocnoBanuii. [Tonsitue 06
UHAUKATOpax
Bopna kak pactBoputens. HacbleHHbie u

37 HEHACBIICHHBIE pacTBOPBI. MaccoBas 10
BEIIECTBA B pacTBOpPE
[IpakTuueckas pabora Ne 5 o teme

38 «IIpuroToBiIeHHE PACTBOPOB C ONIPENEIEHHON
MAacCOBOM J0JIEH paCTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padora Ne2 o teme
«Kwucnopoa. Bonopoa. Boga»

40 Oxcunpl: cocTaB, KaccupuKaIms,
HOMEHKJIAaTypa
[TonydyeHne u XUMHYECKHE CBOWCTBA

41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX
OKCHJIOB

42 OcHoBaHMs: cOCTaB, KIacCUpUKAIMS,
HOMEHKJIAaTypa

43 [Tonyyenue u XuMHUYECKHE CBOMCTBA
OCHOBAaHUI

44 Kucnotsr: cocras, kmaccudukarnms,
HOMEHKJIaTypa

45 IlosnydyeHne u XUMHYECKUE CBOMCTBA KUCIIOT

46 Conu (cpenHue): HOMEHKIaTypa, CoCOObI

MOJIYYCHUS, XUMHUYCCKUC CBOMCTBaA




47

[Tpaktuyeckas pabora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHX
COCIMHEHU I

48

I'enernueckas cBsI3bp MEKy KllacCaMu
HEOPraHUYECKUX COCIMHEHUN

49

O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

50

KonTponbnas padota Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenuHeHun"

51

[TepBbie TOMBITKY KIACCHPUKAITUN
XUMHMYECKUX 31€MEHTOB. [loHsATHE O rpymmax
CXOJHBIX DJIEMEHTOB

52

[Iepnonnueckuit 3axoH u [lepnoanyeckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Meneneena

53

[Iepuonsl, rpynmsl, MOATPYIIILI

54

Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP.
30TONEI

55

CtpoeHue 3NIeKTPOHHBIX 000JI0YEeK aTOMOB
aneMeHToB llepuoanueckoii cucremst . H.
MenneneeBa

56

XapakTepuCcTUKa XUMUYECKOTO DJIEMEHTA I10
ero noJjioxkeHuro B [lepuoanueckoit cucreme
. 1. MenaeneeBa

57

3navenue [leproauyeckoro 3akoHa st
pa3BUTHUA HAayKu U npaktuku. . 1.
MeHeneeB — y4€HbIU, IEAATOT U




IpaKJaHUH

PesepBHbIil ypok. O6001eHIE 1

58 cucTeMaTu3alus 3Hanui / Becepocceuniickas 1
poBepoyHas padbora
KontponbHas padota Ne4 o teme

59 «Ctpoenue aroma. XUMUYECKas CBA3bY / 1
Bcepoccuiickas nmpoBepouHas pabota

60 DIEeKTPOOTPHUIIATEILHOCTh ATOMOB |
XAMHUYECKHX DJIEMEHTOB

61 HNonnas xumMudeckas CBsI3b 1

62 KoBanenTHas nossipHasi XuMuueckas CBsi3b 1

63 KoBaneHnTHas HenossipHas XUMHUYECKasl CBA3b 1

64 CreneHb OKUCICHUS 1

65 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE PEAKIINU 1

66 OxuCIINTENIM 1 BOCCTAHOBHUTEIIH 1
PesepBubIil ypok. O6006111eHIE 1

67 cucTeMaru3anus 3HaHui 1o reMe «CTpoeHue 1
atroma. XUMHUYECCKasl CBS3b»

68 PesepBubIiil ypok. O6006111eHIE 1 |
cUCTEeMaTH3aInsI 3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThbI

[Tepuonnueckuii 3akoH. [lepuoanueckas
cHUcTeMa XMMHUYECKuX amemMeHToB []. U.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUHN CBONCTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

Buapr xumMnueckou CBI3U U TUIBI
KPUCTAJUIMYECKUX PELIETOK

Kontponbnas padota Nel o reme
«IToBTOpeHue u yriayOneHue 3HaHu
OCHOBHBIX pa3IeNioB Kypca 8 Kiacca»

Knaccudukanms XuMruaecKux peakiiuii mo
pa3IMYHBIM TPU3HAKAM

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHsATHE O TOMOT€HHBIX U
TeTEPOreHHBIX PEaKIHIX

[ToHsATHE O XMMUYECKOM PaBHOBECHH.
@akTOpHI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKOH PE€aKMU U IMMOJIOKCHUC
XUMHYECKOT'O paBHOBECHU A




OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

9
peakiuu

10 Teopust 3MEKTPOIUTUUECKOM TUCCOLUALINY.
CunpHbIe U cllabble JIEKTPOIIUTHI

11 HNounbie ypaBHEHUS peakIuid
XUMHUYECKUE CBOMCTBA KUCIIOT U

12 OCHOBaHHH B CBETE MPEICTABICHUI 00
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
XHUMUYECKUE CBOKCTBA COJIEN B CBETE

13 MIPEICTaBICHUN 00 MEKTPOIUTUYECKON
JUCCOITNAITUT

14 [TonsiTne o runponuse conen

15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

16 [IpakTnueckas padora Ne 1. «Pemenue
AKCIIEPUMEHTAIBHBIX 33124
KonTponbnas padota Ne2 o teme

17 «INEKTPOTUTUYECKAS TUCCOIUAITUS.
XUMHYECKHUE PEAKIIUU B PACTBOPAX)»

13 OO6mrast XxapakTepUCTHUKA raJOTeHOB.
XHUMHUYECKUE CBOKMCTBA HA MPUMEPE XJI0pa
XnopoBogopoa. ColisiHast KUCTIOTa,

19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE,
MIPUMEHEHHE
IIpakTruyeckas padora Ne 2 o Teme

20 «ITonydeHne ConsTHOM KUCIOTHI, U3yYECHHE
€€ CBOWCTB»

21 Brruncnenus mo ypaBHEHUSIM XUMHUECKUX




peakuuil, eciiv OVH U3 PEarcHTOB JaH B
n30BITKE

22

OO6m1as XxapakTeprucTrUKa 3J1IeMeHTOB VIA-
TpyMIIbI

23

AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl 1 €€ COeTMHEHUH B
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI

24

CepoBonopo, ctpoenue, pu3nueckue u
XUMHYECKHE CBOICTBA

25

Oxcunpl cepbl. CepHas KMCIIOTA,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
pUMEHEHHE

26

XHWMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBIIIIJIEHHOT'O CII0C00a MOITy4eHUs
CEpPHOM KUCIOThI. XUMUYECKOE
3arpsiI3HEHUE OKPYIKAIOLIEH Cpebl
COEIMHEHUSIMH CEPBI

27

BrrunciieHue MaccoBOM TOJIH BEIXOJA
MPOAYKTa PEaKIUU

28

OO6m1as XxapakTepucTUKa JIEMEHTOB V A-
rpynmsl. A30T, pacpoCTpaHCHHE B
npupoae, GpuznuecKrue U XuMUYeCKue
CBOICTBA

29

AMMUak, ero Gpu3nYecKue 1 XuMHU4eCKHe
CBOMCTBA, OJIYYEHUE U IPUMEHEHUE

30

[IpakTuyeckas pabora Ne 3 o Teme
«[lony4yenne aMMuaka, U3y4eHue ero
CBOWCTBY»




31

A3oTHas KUCIOTa, e€ pusnueckue u
XUMHUYECKHE CBOKCTBA

32

Hcnonb3oBaHnne HUTPATOB U COJIEH
aMMOHHMS B KAYECTBE MUHEPAJIbHbBIX
ynoopenuit. XuMuueckoe 3arpsi3sHeHUe
OKpY>Karollen cpeibl COeAMHEHUSIMU a30Ta

33

®ocop. Oxeun dochopa (V) u
dbochopHas kucioTa, PU3NIECKHUE U
XMMHYECKHE CBOMCTBA, MOJyYCHUE

34

Hcnonb3oBanue GochaToB B Ka4eCTBE
MUHEPaJIbHBIX yI0OpeHHil. 3arps3HeHne
MIPUPOJIHOM cpebl hochaTaMu

35

VYrnepon, pacnpocTpaHeHue B IpUpo/Ie,
¢bu3nuecKkre U XUMHUYEeCKHe CBONCTBA

36

Oxcunpl yraepona, ux pusmueckue u
XUMHUYECKHE CBOMCTBA. DKOJOTHUECKUE
poOJIeMBl, CBSI3aHHBIE C OKCHIOM
yriepoza (IV)

37

VYrospHasa KUCIIOTa U €€ COJU

38

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHne yriaekucioro rasa.
KauecTtBeHHas peakuus Ha kKapOoHaAT-HOH"

39

[TepBoHavanbHBIC TOHATHUS 00
OpraHUYECKUX BEIIECTBAX KaK O
COEIMHEHMSX YIiIepoJia

40

KpCMHI/Iﬁ " €ro COCAMHCHU

41

ITpakTruyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TeEME




«Ba)xgeuime HeMeTalIbl U UX
COEIUHEHUS)

Kontponbnas padota Ne3 no teme

42 «BakHenne HeMeTauIbl 1 uX
COCIMHCHMUS
OO6m1ast xapaKTepruCTHKa XUMHYECKHUX

43 9JIEMEHTOB — METAJJIOB. MeTajuinyeckas
CBSI3b U METAJUTMYECKAs] KPUCTAILTHYECKAS
peméTka. @uU3nUecKre CBOMCTBA METAILIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEeKTPOXUMHUYECKUH P/l HAPSIKEHUI
METAJIJI0B
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CnniaBbl. BerunciieHust o ypaBHEHUSIM
XUMHUYECKUX PEaKIUi, €CIIH OUH U3
pEareHToB COJAEPKUT MPUMECH

46 ITonsiTHE O KOPPO3UU METAIUIOB

47 [llenounbple MeTaIITBI

48 Okcuabl ¥ THAPOKCUBI HATPUS U KANIUA

49 IllenoynO3eMEIBbHBIC METAJLIbI — KAIbIIUH
1 MarHum

50 Baxnenmme coenMHEHNS KAJIBITHS

51 O0001IeHre B cUCTeMaTH3as 3SHAHUH

5 JKEcTKOoCTh BOMBI U CIIOCOOBI €€
YCTpaHEHHUS

53 [IpakTuyeckas pabora Ne 6 o Teme

"YKEcTKOCTh BOABI 1 METOIEI €6




ycTpaHeHUs "

54 AmoMuHHI

55 AMpoTepHbIE CBOIICTBA OKCHJIA U
TUAPOKCH]IA

56 Keneso

57 Oxcupl, THIPOKCUIBI U conn kene3a (1) u
xenesa (I1I)

58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
[IpaxTnueckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«Baxuelinine MeTayibl U UX COCTUHEHUS))
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peakiuii, eciivi OJIMH U3 PEareHTOB JaH B

60 M30BITKE WU COJEPKUT MPUMECH.
Brruncnenus maccoBoii 101 BRIXO1a
MPOAYKTa PEaKIu

61 O06o001IeHre B cucTeMaTH3anys 3HAHUH

& KonTtponbHas pabota Ne4 o reme
«BaxaeHIe MeTajIbl U UX COCTUHCHUS

63 BemiectBa u Marepuansl B HIOBCETHEBHOM
JKM3HHU YCI0BEKA

64 XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIei
Cpelbl

65 Ponp xumum B pemieHnn SKOJ0TUIECKIX
npobiem

66 PesepBHblit ypok. O600611eH1E 1

cucTeMaTH3alus 3HaHU!




PesepBHelil ypok. O000ICHHE 1

67 cucTeMaTu3auus 3HaHUI !

68 PesepBHBII ypoOK. O606111eHI/Ie u |
CUCTEeMaTH3alusl 3HaHUH

OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




MMPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kon
IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHSI OCHOBHOM

NpoBepsieMoro .
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

pe3yJbTara

1 ITo Teme: «IlepBOHaYaIbHBIE XUMUYECKUE TOHITHUSD)

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IIOHSATHIl: aTOM,
MOJIEKYJIa, XUMHUYECKHH DJIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAas), BAJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJINYECTBO
. BEIIECTBa, MOJb, MOJSpPHas Macca, MaccoBas J0Ji1 XHMHUYECKOTrO
' 3JIEMEHTa B COEJMHEHUH, MOJSPHBIA 00BEM, XMMHUYECKas peakuus,
KJIacCU(pUKallMsi  peakUMil:  peakuud  COEAMHEHHUS,  pPEeaKIHU
pa3lIOKEHUs,, pEaKLIMU 3aMElIeHHs, peakuuu oOMeHa, 5K30- U

SHIOTEPMHUYECKUE pEeaKIMH, TerioBol 3¢ (deKT peakiuu, pacTBop,

MacCoBas O0Jd BEIICCTBA (HpOI_[eHTHaH KOHLICHTpaL[I/IH) B pacTBOpPC

10 HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU U

IMPUMCHSATH OTU MMOHATHS ITPU OIMMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3 WCIIOJIh30BaTh XMMHUYECKYIH0 CHMBOJUKY JIJisi COCTaBIICHUs] (Hopmy




BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUI

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,

1.4 IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIDHOTO YYEHMs, 3aKOHa
ABoraapo
Ls ONpeNeNiaTh  BaJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OWHApHBIX
' COEIMHEHUSX
16 KJaccu(uIUpoBaTh XMUMHUYECKME peakuuu (M0 YUCIy M COCTaBy
. YYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIJIOBOMY 3 deKTy)
17 BBIUNCISATh OTHOCHUTEIBHYIO MOJIEKYSIPHYIO U MOJISIPHYIO MAacchl
' BELICCTB
L8 BBIUUCIIAATH MAacCOBYIO JIOJII0O XUMHMUYECKOrO 3JeMEHTa 1o (opmyie
. COETMHEHUS,
1.9 BBIUHUCIISATH MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE
INPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bl IMO3HAHUS — HaAOJ0JIEHHE,
1.10 U3MEpEeHUe,  MOJEIUPOBAaHUE,  HKCHEPUMEHT  (pealbHBId U
MBICJICHHBIN )
2 ITo Teme: «BaxHenme NpeIcTaBUTEIN HEOPraHNYECKUX BEIIECTB)
51 pacKpbiBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHATHUH: OKCHU],
' KHCII0Ta, OCHOBAHUE, COJIb
- ONpEACIATh NPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
' coeuHeHul no popMynam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIeCTBA
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XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEIIECTB Pa3IMUYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUAN

2.5

IMPOrHO3UpPOBATH CBOMCTBa BCIICCTB B  3aBUCHUMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

HpeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

2.6

CIeOBaTh IIPAaBWJIaM  IIOJIb30BAHMUA XUMHUYECKOM TIOCYIOU H
71a00paTOpHBIM 000pPYIOBaHMEM, a TaKXKe IMpaBUiIaM OOpalleHUs C
BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMHU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAHUIO
ra3oo0pa3HbIX BemlecTB (BOJOPOJA M KUCIOPOJAA), MPHUTOTOBICHUIO
pacTBOpPOB C OIPEACIEHHOM MacCOBOM JOJIEH PpacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
paclo3HABaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOILIBIO

MHAMKATOPOB (1akMyc, (peHonTaaert, MEeTUIOPaHXK U IpyrHe)

2.7

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkIu

ITo Teme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumuueckux siemeHtoB JI. W. MenneneeBa. CTpoeHue aTroMoB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

PacKpeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHX TOHSTHMH: AApO aromMma,
BHCKTpOHHBIfI clioit aToMa, aToMHas 0p6I/ITaJ'IB, paanuyc aroma,
XUMHYECKas CBA3b, IOJIIpHAad W HCEIOJISAPHAasA KOBAJICHTHAs CBA3b,

QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HOH, KATHOH, 4HUWOH,




CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHUYCCKUC 3JICMCHTHI

33

OINKCHIBATh M XapaKTepHu3oBaTh TaOnuuHyto ¢opmy Ilepuonnueckoit
CHUCTEMBbl XMMHUYECKHMX DJEMEHTOB: pa3inyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIIIHEY IICPHUOAbI

3.4

packpbeiBaTh cMmbicn Ilepuonmueckoro 3akona JI.M1. Menpaeneena:
JIEMOHCTPHUPOBAaTh MOHUMAHHE MTEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKUX OJJIEMEHTOB OT HUX Tnonokenuss B Ilepuoanueckoit

CHUCTEMCEC

3.5

COOTHOCUTh  O0O3Hau€Hus, KOTOpble HMMEITCI B  TalIMIe
«Ilepmonnueckass ~ cucrema  XMMHYECKMX  anemeHtoB  [I.M.
MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsan sjapa, oOliee 4YHCIO

AIIEKTPOHOB U PACIIPEIETICHUE UX M0 JIEKTPOHHBIM CIIOSIM)

3.6

OMpECaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCOUHCHUAX

3.7

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOBaﬂeHTHaSI u I/IOHHEUI) B

HEOPTaHNUYCCKUX COCIUHCHUAX




9 KIIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

1

ITo Teme: «BemiecTBoO 1 XUMUYecKasi peakius

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX IOHSATHI: pacTBOp,
ANEKTPOJUTHI, HEIICKTPOIUTHI, JIICKTPOIUTHYECKAsT IUCCOIHALINS,
peakuMu MOHHOro OoOMEHa, KaTajlu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peaxiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIILHBIE peaxIum, OKHUCTTUTEND,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJJIOTPOIHUS,
aMm(doTepHOCTh, XUMHUYECKas  CBA3b  (KOBaJEeHTHas, HMOHHAasd,
MeTaJuIMuecKas), KpUCTAJNIMYeCKas peHETKa, CIUIaBbl, CKOPOCTh

XUMUYECKON pEeaKun

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XWMHYCCKHUX MOHATHHA H

MMPUMCHATDH OTU IMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTABJISITh YPAaBHEHUS AJIEKTPOJUTUYECKOM IUCCOLMALMN KHCIIOT,
LIeJI0YE M COJIEH, IOJIHBIE M COKPALEHHBIC YPABHEHUs DPEaKLUU

WOHHOTO OOMEHa

1.4

PacKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKum‘/'I

NMOCpCACTBOM COCTABJICHHUS 3JICKTPOHHOT'O OanaHca dTUX peaKHI/Iﬁ




1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU peaKkiuu

IIo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaibl U HUX

COCOAUHECHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATh) OOIIHE U CIIEIHU(PUICCKUE XUMUUECKIE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, TOJTBEPXKIas ONMUCAHHE
pUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX

XUMHYECKHUX PEaKUi

22

COCTaBJIATb YPAaBHCHUA peaKquI, MMOATBCPKAAIOMINX CYIICCTBOBAHUC

TeHETUYECKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

23

IMIPOIrHO3UPOBATH CBOIMCTBa BCIICCTB B 3aBUCMMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX npeBpameHMﬁ B pa3jIMYHbIX

YCIIOBHSIX

24

CleoBaTh MpaBWJIaM TIONB30BaHUS XUMHUYECKOW TIOCYIOH W
1abopaTOPHBIM 00OPY/IOBAHMEM, a TaKXe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIIIOJIHEHUIO
na6opaTopHHx XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO H CO6I/IpaHI/IIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1"3321)

2.5

OPOBOJUTHh pEaKIMM, MOATBEPKIAIOIINE KayeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIJIOPHU-,
Opomun, wuoauna,  kapbonar, ¢docdar, cunmkar, cyiabgar,
THJIPOKCUMOHBI, KaTHOHBI aMMOHHWS, WOHBI M3yYCHHBIX METAJUIOB,

MPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HCOPIraHNICCKUX BCIICCTB

ITo Teme: «XHUMHUS U OKpY:KAOILIAsl CPENA»




pacKpbIBaTh CMBICII OCHOBHBIX XHUMUYeckux mnoHstuid: [IJIK

31 BEIIIECTBA; KOPPO3HUS METAILJIOB
OPUMEHATh OCHOBHBIC OIEPAllU MBICIUTEIBHON AEITEIbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHUE, OO0O0OIIeHNe, CHCTeMAaTHU3AINIO,
15 BBISIBIICHHE IPUYMHHO-CIIEJCTBEHHBIX CBS3€H — JJIS H3Yy4eHHUS

CBOICTB BCIICCTB M XHMHUYCCKHUX peaKHHﬁ; CCTCCTBCHHOHAYYHBLIC
MCTOABI IIO3HAHUA — Ha6J'IIO,I[eHI/I€, HU3MCPCHUEC, MOJACIUPOBAHUC,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb xumuu B XKM3HM 4YeloBeka. XUMHS B CHUCTEME Hayk.
Tena u BemectBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

ITonsTHe 0 MeTOAaxX MO3HAHUS B XMMHUH. UHCTBHIEC BEIIECTBA U CMECH. CriocoObl

paszaeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOXKHBIC BCIICCTBA. ATOMHO—MOJ’IeKy'HHpHOG YueHUue

1.4

XumMuueckas (bopMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BC€IICCTB. OtHocurenpHas aTOMHasn macca.
OTHOCHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas J0J1s1 XUMHUYECKOT0 3JIEMEHTA

B COCAUMHCHUU

1.5

KomnuectBo BemectBa. Mosb. Mossipaas Macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dOu3nyeckne U XUMHYSCKHE SBJICHHUS. XHUMHYCCKAs pCakuuga u e€ IIPU3HAKH.
3aKkoH COXPAaHCHU MACChI BCIICCTB. XUMUYECKHUE YpaBHCHUH. Knaccn@nxaunﬂ

XUMHUYECKUX PEeakiuii (COeIUHEHMS, pa3JIOKEHHS, 3aMeIeHUsI, 0OOMEHA)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOH MOCY0i, C MTpaBHIIaMu
paGotrel B saboparopun U npuéMamMu OOpalleHusT C J1IabOpaTOPHBIM
o0opy/noBaHuEM, H3yY€HUE M ONucaHhe (PU3MUYECKHX CBOMCTB 00pa3loB
HEOPraHMYeCKUX BeUIecTB, HaOmoneHue Qu3nyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCALUs BOIbI) U
XUMUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAHUE  METHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SIBJIEHWW, HAOMIOIEHWEe W ONHCaHUe
IIPU3HAKOB IPOTEKaHMS XHMMUYECKUX peakuMi (pasjokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOpPHJIOM Oapusi, pas3jioKeHHe

ruapokcuna meau(ll) npu HarpeBanuu, B3aMMOJEHCTBHE Kelie3a C PacCTBOPOM




comu meau(Il), uzydenue cmoco6oB pa3aeneHus cMece (C TOMOIIbI0 MarHUTa,
buIbTpOBaHWE, BBIMTAPUBAHUE, TUCTHILISAIUS, Xpomarorpadus), MpPOBEICHUE
OYHCTKH ITOBAPEHHOH COJIM, HAOJIIOJICHHUE U OMTUCAHUE PE3YJIbTATOB IPOBEICHUS
OTBITA, WUTIOCTPHPYIOLIETO 3aKOH COXPAaHEHHWS MAacChl, CO3JaHUE MOJENei

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxwneimue MMPEACTAaBUTECIIN HCOPraHMYECKNX BCIICCTB

2.1

Bosnyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT W mpocroe
BemecTBo. HaxoxaeHue kucimopona B mpupoje, GpU3MYecCKue U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunwl. [Ipumenenue kucimopoma. CriocoOb
MOJIy4€HHUs1 Kuciaopojga B JjabopaTopuu M HpoMbIIUIEHHOCTH. KpyroBopot

Kucnopo/a B mpupoje. O30H — alIoTporiHas MoaupUKaIus KUCIOpoaa

2.2

TernnoBoii 3P PeKT XUMUUECKON peakuu, TEPMOXUMHUECKHUE YPaBHEHHUSI, IK30-
Y SHJIOTEPMHUUECKHUE PeaKuU. TOTUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa,

YCUIICHHUEC ITAPHUKOBOI'O Sq)(l)eKTa, pa3spymieHue 030HOBOI'O CJI0A

2.3

Bonopon — anemeHT u mpocroe BemiecTBo. HaxoxkaeHue Bogopozia B MPHUPOJE,
¢u3nUecKre W XWMHUYECKHE CBOWCTBA, NPUMCHEHHE, CIIOCOOBI ITOyUICHUSI.

Kucmorte! u conmu
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MossipHblii 00bEM ra30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHUSM

2.5

Odusnyeckue cBoucTBa BOoAbl. Boma kak pactBopuTens. PacTBOpBL
HacellienHble 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasgs n10ig  BellecTBa B pacTBOpe. XUMHUYECKHE CBOWMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B KH3HU 4eloBeka. Kpyroropor
BOJABl B MpHUpPOAE. 3arpsi3HEHHE MPUPOJAHBIX BOJA. OXpaHa M OYMCTKA

MPUPOIHBIX BOJ

2.6

Knaccudukanmss neopranmdeckux coenunenuid. Oxcunbl. Krnaccudukanus
OKCHJIOB: cojeo0Opasyoimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpa3zyromue. Homenknarypa okcugoB. dusmueckne U XUMUYECKHE

CBOMCTBA OKCHJIOB. HOJ’Iy‘-IeHI/IC OKCHJIOB

2.7

OcHoBanus. Kmaccudukanust ocHOBaHWI: IIETOYM W HEPACTBOPHUMBIS
ocHoBaHus. HoMmenknarypa ocHoBaHMil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBanuil. [lomydyeHne ocHOBaHUI

2.8

Kucnotel. Knaccudukarnus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHUYECKHE CBOMCTBA KHCHOT. Psn aktuBHOCcTH MetamnoB H.H. Bbekerosa.

[Tony4yenue kucior




2.9

Comu. Homenknarypa coseil. @u3nyecKkue M XMMHYECKHE CBOMCTBA COJIEH.

ITony4yenue conen

2.10

I'enetnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

2.11

XUMHYECKUH  DKCIEPUMEHT: KayeCTBEHHOE OMpEACIICHUE  COACpKAHUS
KHCIIOpO/ia B BO3/JyXe, IMOJIy4eHHEe, COOMpaHue, PAcliO3HABaHWE U H3y4eHHUE
CBOWCTB KHCJIOpO/a, HAOII0AeHNE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS M MpEKpalleHus ropeHust (mmoxapa), 03HaKOMIIEHHUE C
oOpa3iaMi OKCHJIOB W ONHCAHUE WX CBOWCTB, IMOJIy4€HHE, COOUpAHHE,
pacrno3HaBaHHe U H3Y4YeHHE CBOMCTB BOAOpOJa (TOpEeHHUE), B3aHUMOJCHCTBHE
Bogopoaa ¢ okcuaom meau(ll) (Bo3aMoOKHO MCTOIB30BaHUE BHACOMATEPUATIOB),
HaOmo/leHne 00pa3lioB BEUIECTB KOJIMYECTBOM | MOJb, HCCIIEJOBaHHE
0COOEHHOCTE pAacTBOPEHHUS BEIIECTB C Pa3IUYHOM PaCTBOPUMOCTHIO,
MIPUTOTOBIICHUE PACTBOPOB C OIpeIeIEHHOH MacCcOBOM MoJiell pacTBOPEHHOTO
BEILIECTBA, B3aMMOJICUCTBUE BOJBI C MeTaUIaMH (HATPUEM U KaJbIIUEM)
(BO3MOXKHO UCHOJB30BAaHUE BUJCOMATEPHAIIOB), OIPEIEICHHE pPAacTBOPOB
KHCIOT M IIEJI0Yedl C TOMOIIBI0 HMHIMKATOPOB, HCCIEIO0BaHHE OOpPa3IoB
HEOPraHMYECKUX BEIIECTB pA3UYHBIX KJIACCOB, HAOIIOJCHHE W3MEHEHUS
OKpPAacKM HWHJIUKATOPOB B pacTBOpax KHCIOT U INEJIOYeH, HW3y4YCHHE
B3aumoJeiictBus okcuga Meau(Il) ¢ pacTBopom cepHOW KHCIOTHI, KHUCIOT C
MeTallJIaMH, peaklnii HeUTpanu3aluu, MoTydeHue HEPaCTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOTO MeTajyla JpYrdM U3 pacTBOpa COJH, peIIeHue
AKCIIEPUMEHTANBHBIX 33/1a4y 1Mo TeMe «BakHelne Kiacchl HEOPraHWYECKUX

COEIUHEHUN)

[lepuonnueckuii 3akoH u [lepuoanueckas cucteMa XMMUUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. Ctpoenne aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKA KIACCH(PHUKAIMU XHUMUYECKUX JJIeMEHTOB. [loHsATHe O
TPYIIax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE W IIEJI0YHO3EMEJIbHBIE METaJIbl,
raJloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHABI U TUAPOKCHUIBI

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cuctema XuMU4ecKux aemMeHToB J[. 1.
Meneneesa. Kopotkonepuognas u JUIMHHOIIEPUOAHAS bopmbI
[Tepuonnueckoit cucrtembl xuMuueckux osnemeHtoB J[[.M. Menneneena.
Ilepuonsl u rpynmbl. PU3HYECKUH CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB

nepuoja v rpymibl AJIeMeHTa
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Crpoenne atomoB. CoctaB aTOMHBIX simep. M3oromnbl. DinekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XHUMHUYECKUX JIIEMEHTOB
[Tepuonuueckoit cucremsl .M. MenzaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme [I.M1. Menneneena
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3aKOHOMEPHOCTH M3MEHEHMsSI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJIMYECKMX W HEMETANIMYECKMX CBOMCTB MO TpyIIaM U MEepHOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUIsl Pa3BUTUSI HaykKu W mnpakTuku. .M. MenpaeneeB — y4€Hbld U

rpak1aHUuH

3.5

Xumuueckasi cBsi3b. KoBaneHTHas (MOJdsipHass W HEMOJSPHAsi) CBSI3b.

9HeKTp00TpI/IHaTCJ'IBHOCTB XUMHYECKHUX 3JIeMEHTOB. MloHHAas CBA3b

3.6

Crenenp okucieHusa. OKUCINTEIIFHOBOCCTAHOBUTCIIBHEIC PCaKI1U. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHUA. OKUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI SKCHEPUMEHT: H3y4eHHE O0O0pa3llioB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOJEHCTBHE TUAPOKCHJA LMHKA C PAacTBOPAMU KHUCIOT H
LIEJI0YEHN, TIPOBEIECHHUE ONIBITOB, MIUTFOCTPUPYIOIIUX IPUMEPHI OKHUCIUTENBHO-

BOCCTaAaHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKIu pa3IOKCHUA, COG,Z[I/IHCHI/IH)

9 KIIACC

Kon

HpOBepﬂeM bIi 3JIEeMEHT coacpkaHus

BemectBo n xummnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3akoH. Ileproanyeckas cuctema XuMU4YeCKUX demeHToB J1.1.
MenneneeBa. CTpoeHue aTroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalus, Kaldblusi M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Ilepuonnueckon

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CTpoeHue BemecTBa: BHUJBI XHUMUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTATUIMYECKOU PEIIETKU
¥ BUJa XUMUYECKOH cBsi3H. Kiaccudukaiys 1 HOMEHKIIaTypa HeOpTraHWYECKUX
BeIIeCTB (MEXAYHApOAHAS U TPUBHANbHAsI). XMMHUUYECKHUE CBOWMCTBA BEIIECTB,
OTHOCSIIUXCA K Ppa3JWyHbIM KJIacCaM HEOPraHWYECKUX  COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccugukarus XMMAYeCKUX PEeaKkLUi M0 pa3IMyHbIM MpU3HAKaM (110 YUCITY U




COCTaBy YyYacTBYIOIIMX B pEaKklUU BEUIECTB, MO TeruioBoMy 3ddexTy, mo
W3MCHCHUIO CTENEHEH OKHCICHUS XMMHUYECKUX JJIEMEHTOB, IO OOPaTHMOCTH,
[0 YYacTUIO Karajnu3aropa). OK30- M DJHIOTEPMHUYECKHE peakluH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOH pCakuuunu

1.4

[Tonsitue 00 OOpaTHMMBIX M HEOOPATHMBIX XUMHUYECKUX peakuusax. [lonsrtue o
TOMOT'€HHBIX M I'€TepOreHHBIX peakuusax. IloHaTne 0 XuMu4ecKoM paBHOBECHUHU.
@DakTOphl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pPEaKLUMH U IIOJIOXKEHUE

XUMHYCCKOI'0 paBHOBECHUA

1.5

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBieHue  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIMHA C HCHOJIb30BAHHEM METOJa

AJIEKTPOHHOTO OajlaHca

1.6

Teopust AMEKTPOIIUTUYECKON NUCCOLMALNU. DIEKTPOIUTHl U HEIIEKTPOJIUTBHI.
KaTtnonsl, annonbl. MexaHu3M AMCCOIMAIIMM BEIIECTB C PAa3IMYHBIMU BUJIAMHU
XUMUYecKor cBsi3u. CteneHp auccouuanuu. CUIbHBIC U CTTA0bIe JIEKTPOIUTHI.
Peakiun nonHoro oOMeHa. YCIIOBUS NMPOTEKAHUS pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIC YypaBHEHHUsS peakiuil. CBOWCTBA KHUCIOT,
OCHOBaHMH M COJel B CBET€ NPEIACTABICHUNH OO0 SIEKTPOIUTHUYECKOU

nucconuanuu. KauecTBeHHbIe peakiny Ha HOHBL. [loHsATHE 0 THIpOIM3e coneit

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSAMU KPHUCTAJUIMYECKUX
PELIETOK HEOpPraHMYeCKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadura U
ajMasa), CIIOKHBIX BEUIeCTB (XJIOpuIa HaTpHsi); UCCIEJOBAaHUE 3aBHCHUMOCTH
CKOPOCTM XHMHYECKOH peakiuu OT BO3JEHCTBUS Ppa3IUYHBIX (PAKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPAacTBOPOB  BELIECTB,  IIpolecca
JMCCOIIMALMU  KUCJIOT, Ienoded M coneil  (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEpHUAJIOB); TPOBEJACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
NPOTEKaHUs peakiyii HOHHOro oOMeHa (00pa3oBaHHe 0Ca/iKa, BBIJCICHHUE Ta3a,
o0Opa3oBaHHe BOJIbl); OMbBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTaHOBUTENIBHBIX PEAKIUil (FOpeHue, peakiuy pas3yIoKEHUs, COCTUHEHNUs);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIbIO KaueCTBEHHBIX PeaKuit

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramnel u ux coeauHeHUs

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHbIe cTeTeHn okuciaeHus. CTpoeHue u pu3nyeckne CBOMCTBA MTPOCTHIX

BEIIECTB — TaJoreHoB. XHMMHYECKHME CBOMCTBA Ha IpUMEpEe XJopa




(B3aMMOAEHCTBUE C MeTaUlaMH, HEMETaJIaMH, Ieno4aMu). XJIOpPOBOIOPOL.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHE, IpUuMeHeHue. [leiicTBue
XJIOpPAa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YeJIOBeKd. BakHenime Xjaopuasl U UX

HaXOX/JICHUE B MPUPOJIE
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OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHMS
aTOMOB, XapaKTEpHbIE CTeNeHN OokuciaeHus. CTpoeHune u GpuU3MIecKue CBOMCTBA
IPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAINN
KUCIIOpOZa M cepbl. XMMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
dusznyeckue W XUMHUYECKUe CBoicTBa. OKCHIBI CEephl KaK NPEICTABUTEIN
KUCJIOTHBIX OKCHIOB. CepHas KuCIO0Ta, (GU3NYECKHE M XMMHUYECKHE CBOMCTBa
(oOmue Kak npeacTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUECKUE
pEaKIuy, JISKAIIMe B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IMONy4eHUs! CepHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Conu CGpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pPCaKIHA Ha
cynbdar-uoH. Haxoxnenue cepbl u €€ coeMHEHUH B mpupoje. XUMHUYECKOEe
3arpsi3HEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSMH Cepbl (KUCIOTHBIE JTOKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEeIOTBPAIIECHHUS

2.3

OO6mass xapakTepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHBIE CTEIICHH OKUCIIEHUS. A30T, paclipoCTpaHEHHE B TIPUPOJIE,
¢u3nueckre U XxumMudeckue coiictsa. Kpyrosopor a3ora B npupojae. AMMUaKk,
ero ¢u3nyeckue W XMMUYECKHE CBOMCTBa, MojydyeHue U npumeHenue. Comu
aMMOHUs, nux (1)I/ISI/I‘~IGCKI/IC n XUMHWYCCKUEC CBOﬁCTBa, MMPUMCHCHUC.
KavecTBeHHas peakiusi Ha MOHbl aMMOHMs. A30THasl KUCIIOTa, €€ MOJy4YeHHUE,
du3nUecKkue M XMMHYECKHE CBOWCTBa (OOIIME Kak TPEICTaBUTENsS Kiacca
KUCIOT U crneuupudeckue). Vcnonap3oBaHue HUTPATOB M COJIEH aMMOHHUS B
KayecTBE MUHEPAIbHBIX yI00peHHil. XuMUYecKoe 3arpsa3HeHHE OKpYXKaroulei
Cpebl COETUHEHUAMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO31yXa, MOUBbI

1 BOJIOEMOB)

2.4

®ocdop, amutoTponHsle Moaudukanuu gocdopa, pusnueckre U XUMUYECKHE
cBoiictBa. Oxcun Qocdopa(V) u dochopHas xkucinora, ¢GuU3NUECKUE U
XUMUYECKHE CBOWCTBa, mosiydeHue. lcmonb3oBanue ¢ocdaroB B kauecTse

MHUHEpaJIbHBIX YA00peHHi

2.5

OObmas xapaktepuctuka 31eMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEepHbIE CTENEHM OKUCIEHUSA. YTIIepon, auIOTPOIIHBIE
MOIU(UKAIMK, PACIpOCTpaHEHHE B MpHpoJe, (U3NYECKHE U XUMHYECKUE

cBoricTBa. Ancop6omus. Kpyrosopor yriepoaa B mpuponae. Okcuabl yriepona,




X Qu3MYECKUEe M XHMHUYCCKHE CBOICTBA, JCHUCTBHE HA JKUBBIC OPraHU3MBI,
MOJIY4YCHHUEC U IIPUMCHCHHUC. DKOJIOTUYECKUE HpO6HeMBI, CBsI3aHHBIEC C OKCHUIOM
yriepona(IV); rumore3a rio0aJbHOrO TMOTEIUICHHS KIMMaTa;, MapHUKOBBIN
apdekr. YrompHas KHCIOTAa U €€ COJM, WX (PUINYCCKUE W XUMHUYCCKHE
CBOWMCTBa, MOJyYeHHE M NpHMeHeHHe. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Mcnons3oBanue Kap60HaTOB B 6BITy, MCIUIIMHC, MMPOMBINUICHHOCTU MU

CEILCKOM XO3SHCTBE

2.6

HepBOHa‘IaJIBHBIG MOHATHS 00 OpraHN4YC€CKUX BCHICCTBAX KAaK O COCAMHCHHUAX
yriaepoaa (MCTaH, OTaH, OTWJICH, alCTWJICH, 3TaHOJI, T[IMOCPUH, YKCYCHas
KI/ICJ'IOTa). X coctaB M XHUMHYECKOE CTPOCHHC. Ilonarne o OHOIOrHYECKU
BAXXHBIX BCIICCTBaX: JXHUpaAX, 6CJIKaX, yrjieBoaax — W HUX PpOJIM B IKU3HU
YCJIOBCKA. MaTepI/IaJ'IBHOC CAUHCTBO OpPraHUYCCKUX MU HCOPraHHUYCCKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usndeckue © XUMHUYECKHE CBOWCTBA, TIOIYYCHUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmme mpenctaBieHus 00
okcune kpemuusa(IV) u kpemuueBoit kuciore. CHIMKATBI, UX UCIIOIL30BAHKE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BaxkHele cTpouteabHble MaTepPHUAIIbI:
KepaMHKa, CTEKJO, IIEMEHT, OeToH, jkene300eToH. [IpobGiembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEAHEBHOM KM3HU

2.8

XUMHUECKUN HSKCHEPUMEHT: H3ydeHHEe 0Opa3l[0OB HEOPraHMYECKHX BEIEeCTB,
CBOMCTB COJISTHOM KHUCJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEaKIMi Ha XJIOpHUI-
HMOHbl M HaOJIOJICHWE NPU3HAKOB HUX IMPOTEKaHMs; OMBITHL, OTpa’kKarollue
¢du3nyecKkne U XMMHUYECKHE CBOMCTBA raJIoT€HOB M UX COEIMHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMJIEHHE C o00pa3lamM XJIOpHI0B
(rajoreHuI0B); O3HAKOMJIEHHE C O00pa3laMud cepbl M €€ COCIUHECHHSIMU
(BO3MOXHO  WCIOJIb30BAaHWE BHUCOMATEPUATIOB); HAOIOJIEHHE TIpoliecca
o0yrJIMBaHUS caxapa MoJ JAeWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTBI;
U3Y4YE€HHE XUMHUYECKUX CBOICTB pa30aBiICHHON CEpHOW KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOM peakuuud Ha cynb(ar-uoH U HAOMIOJeHHE TIpu3HaKa eé
MIPOTEKaHHUs; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpocdopa u ux
COeMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATepHalioB), oOpa3namu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyYeHHE, COOMpaHne, paclo3HaBaHUE U
U3YYEHHUE CBOICTB aMMMaKa; NPOBEIACHHE KauyeCTBEHHBIX DPEAKIU Ha HOH
amMmMoHMST U ¢docaT-uOH M HU3Y4YEHHE TPU3HAKOB MX MPOTEKaHUS,

B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJbIO (BO3MOYXKHO




UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3yYEHHE MOJENed KpUCTaNINYeCKUX
peméTok anmaza, rpadura, ¢yuiepeHa; O03HAKOMIEHHE C  IPOLECCOM
azcopOLUMK pacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOra3a; IOJy4yeHUE, COOMpaHUE, PAclO3HABAHME M H3Y4YEHHE CBOMCTB
VIJIEKUCIIOro ras3a; IpOBEIEeHUE KadeCTBEHHBIX peakluid Ha KapOoHaT- u
CHJIMKAT-MOHBl M HW3YyY€HHE MPHU3HAKOB HMX TNPOTEKAHUS; O3HAKOMIIEHHE C
MPOJYKIHMEH CHIMKATHOM MNPOMBILIUIEHHOCTH; pPEUICHHE 3KCHEPUMEHTATbHbBIX

3aJa4 110 TEMC «BaxkHelme HeMeTaluIbl U UX COCAUHCHUS»

Mertamisl 1 uX COCAUHCHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX
nonmoxenusas B llepuoguueckor cucremMe XUMU4Yeckux 3nemMeHToB J[.H.
MenneneeBa u ctpoeHust aToMoB. CTpoeHre MeTauIoB. MeTainyeckast CBs3b U
METAJJIMYECKass KPUCTANIMYECKass pemeérka. DJICKTPOXUMUUYECKUU  psia

HaIPSKEHUN METaJIOB

3.2

du3nyuecKkrue ¥ XUMHUECKUE CBOMCTBA MeTaimioB. OOIue crocoObl NOTYYeHHUs
MmeTasuioB. [loHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CrutaBbl (CTalb, Yyr'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

6LITy " MTPOMBIIJIICHHOCTH
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[Ilenouynsle MeTayuibl: TNoyOXkeHHE B llepmonnyecko cUCTEME XMMHYECKUX
anemeHToB .M. MenzeneeBa; cTpoeHHE UX aTOMOB; HAXOXJICHHUE B NMPUPOJIE.
dusnueckue U XMMUYEeCKHe CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcUasl U
TUAPOKCHUJbI HATpHUA U KaJlus. HpI/IMeHeHI/IC OICJIOYHBIX MECTAVIOB H HX

COEeIMHEHUN

34

[IlenoyHO3€MENBHBIE  METAUIBl MarHWd M KaJbLMW:  IIOJIO)KEHHE B
Ilepnonnueckoi cucreMe XUMHYECKUX 351eMeHTOB [[.11. MenneneeBa; ctpoeHue
UX aTOMOB; HaxoXIeHHE B mpuponae. PU3NUYECKHME U XMMHUYECKHE CBOMCTBA
MarHusi W Kajublius. BaxHelrme coeauHEHUs KaubIus (OKCHUI, THAPOKCH]I,

comn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromyHui: nosnoxeHue B Ilepuonnueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroMa; HaxokJaeHWe B mpupone. dusnueckne u
XMMHYECKHE CBOWCTBA almOMUHHUS. AM(DOTEpHBIE CBOIICTBA OKCHJIA M THAPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenne B [leprnoanueckoi cucremMe XUuMu4eckux sineMenton .M.
MeHieneeBa; CTpoe€HHE aTOMa; HaxoXJIeHue B mpupoge. Duznueckue u

XUMUYECKHE CBOMCTBa xene3a. Okcuapl, THApOKcUabl U comm skeneza(ll) u




xene3a(lll), mx coctas, CBOMCTBA U TTOTyYCHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3llaMy METAJUIOB U CILJIaBOB,
X (PU3MYECKUMU CBOWMCTBAMHU; HM3YYCHUE PE3YIhTATOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAIIOB), ocobeHHoCTEl
B3aUMOJICCTBUSL OKCHJA Kajbldd M HaTpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAaHUE CBOWCTB >KECTKOW BOIBI;
mpoluecca TOpeHus JKejle3a B KHUCIOpoAe (BO3MOMKHO — MCIIOJNb30BaHHE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX PEAKIUil Ha MOHBI
(marnus, kanblsi, amomMuHud, uuHka, skeneza(ll) u xenesa(Ill), memu(Il);
HaOII0/IEHUE U OMHCAaHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMU HATpPHS,
Kausgd ¢ Kajublus  (BO3MOXKHO  HCIIOJIb30BAaHWE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB THIPOKCHIA AITIOMHHHUS U THUIPOKCHUIA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3aja4 Mo TeMe «BaxHeume MeTauibl 1

HUX COCIUHCHUS

XuMus u OKpYyXKaromasa cpeaa

4.1

HoBrie MaTCpHaJibl U TCXHOJIOTHH. BemectBa u MaTcpHrajbl B MOBCEIHEBHOM
J)KU3HH YCJIOBEKa. XUMHS U 3J0pPOBLE. besomacHoe HCIIONIB30BaHKUE BEIISCTB U
XUMHNYCCKUX peaKI_[I/Iﬁ B 6I>ITy. HepBaﬁ noMoumb HIpru XUMHUYCCKUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  TpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromierd cpenst [1/IK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIEeM.
[IpuposHblE WCTOYHUKHU YIJIEBOJOPOAOB (Yrojib, NPUPOJHBIA Ta3, HePTh),

MMPOAYKTHI UX nepepa60TKI/I, HX pPOJib B 6LITy " NPOMBIIIJIICHHOCTHU

4.3

XHUMHUYECKUMN 9KCIICPUMCHT. U3YUCHUC 06pa3u0B MaTcpHraJioB (CTCKHO, CIlJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NPoBePSIeMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanust Ha ocHoBe ®I'OC

1

[Ipencrasnenue:

1.1

O TII03HABA€MOCTH SBJIICHUH npupoAabl, ITOHHMMAHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak o0nacTu COBpPECMECHHOI'O
CCTCCTBO3HAaHNA, KOMIIOHCHTA O6H.I€I7I KYJIbTYPBlI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAaX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUYCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaThb MOACIN JUIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax npodecCHOHaATBHON ASSITENFHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMA, OCHOBAaHHBIMM Ha JOCTHIKEHHUSIX
XUMHUYECKOM HAayKH, YTO MO3BOJIMUT OOY4YaroOUIMMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoelt Oyayiieil npodeccnoHanbHOM e TeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOp XMMHMM KakK MPO(UIBHOTO NpeaMeTa

MIpH MEPEXO0/ie Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Bragenne cucteMoil XMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSTH

CUCTCMY XUMHUYCCKUX 3HaHHfI, KOTOpas BKIIKOYACT:

2.1

BaOXHEUIINE XUMHUYECKUE TMOHATHS: XUMMUYECKUI DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE U CIIOXKHOE BEIIECTBO, OJAHOPOIHAS U
HEOJHOPOAHAsA CMECh, OTHOCHUTEIBHBIE aTOMHasi W MOJIEKYJIIpHAs
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb (CpemHss), XUMHUECKas
pCakuuda, pCEaKnunu COCIAWHCHUSA, PCAKIUHU Pa3JIOKCHUA, PCAKIUN
3aMeIICHUs, peakuu oOMeHa, TeIIoBOoW A(PQEeKT peakluu, dK30- U
SH/IOTEPMHUUECKUE DPEAKLIMU, PACTBOP, MAccoBas OIS XMUMHUYECKOIO

OJICMCHTA B COCIMHCHUH, MAaCCOBas A0JIA U IIPOLCHTHAA KOHIICHTPAIIUA




BELIECTBA B PaCTBOPE, AP0 aTOMa, MIEKTPOHHBIN CIIOM aTOMa, aTOMHAs
opOuTanp, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCJICHUS,
XMMHYECKAsI CBA3b, AEKTPOOTPULATEIBHOCTD, OJISAPHAS U HETIOJIIPHAS
KOBAJICHTHAsI  CBA3b, HWOHHAs  CBA3b, METAJUIMYECKAs  CBSA3b,
KpUCTAJUIMYecKass pemeérka (aroMHas, HWOHHAs, MeTauIMdyecKas,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT ~ JUCCOLMAIMSA, PpEAKUMH HMOHHOro oOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMH,  OKUCIUTENb U
BOCCTAHOBHTENb, OKHMCIEHHME M  BOCCTAHOBIEHHME, JJIEKTPOIIH3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIC peakluu,
CKOpPOCTb XMMHYECKOW peakumu, kartamumsarop, I[IJIK, xopposus

MCTaAJITIOB, CIIJIaBbl

2.2

OCHOBOIIOJIArarolue 3aKOHbl XMMHHU: 3aKOH COXPAaHEHHUS Macchl,
nepuoanueckul 3akoH JM. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraI[po

2.3

TEOPUH  XHUMHH: ATOMHO-MOJIEKYJISIPHAS Teopus, TEOPHsL

BHCKTpOHHTquCKOﬁ Juccouanmumn

Brnanenue ocHoBaMHM XHUMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIIECH:

3.1

YMEHHE MTPABUIILHO MCIIOJIb30BaTh U3yYEHHBIE BEIIECTBA U MaTEpUAIIbI
(B TOM umclle MUHEpaJbHblE YAOOpEHHUs, METalbl U CIUJIaBBl,
NPOAYKTHl TEepepadOTKH NPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupogHOro rasa, HeTH) B OBITY, CEIbCKOM XO3HCTBE, Ha
MIPOU3BOJICTBE U TNOHMMAaHHWE 3HAYEHUS >KUPOB, OEIKOB, YIJIEBOIOB
JUIsL OpraHu3Ma YeloBeKa; yMEHUE IPOrHO3UpPOBaTh BIMSHUE BEIIECTB

U XUMHUYCCKUX IIPOLECCCOB HA OPraHU3M YCJIOBCKA W OKPYKAKOIIYIO

MIPUPOJHYIO CPENy

3.2

YMCHUEC HHTCIPHUPOBATH XUMHYCCKUEC 3HAHUA CO 3HAHHUAMHU JAPYIrux

y4eOHBIX MPEIMETOB
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HaJIMYME OIbITa pabOTHl C PA3IMYHBIMM HUCTOYHMKAMHU HH(OpMaIu
Mo XUMHMU (HayyHas U HAY4YHO-TIOMYJIApHAs JUTEepaTypa, CIOBapH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)
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YMCHHC 00BEKTUBHO OLICHUBATh I/IH(I)OpMaI_[I/IIO O B€HOICCTBAX, HX
MMpEBpalICHUAX n MPAKTUYICCKOM MMPUMCHCHUHA n YMCHHE

HCIIOJIB30BaTh €€ I peuicHu-d y‘-IeGHO—H03HaBaTeHBHLIX 3aaaq




BJ'IaI[eHI/Ie OCHOBAMH ITOHATUHHOI'O amnmnapara u CHMBOJIHNYECKOT'O

A3bIKa XMMHUHU JJISI COCTaBICHUSA (HOPMYJ HEOPTraHMYECKHX BEIIECTB,

4 YpaBHEHUH  XUMHUYECKUX  pEaKlMil; OCHOBaMH  XHMHYECKOU
HomeHknarypsl (IUPAC u TpuBuaibHON)
YMeHue oOBACHATH CBS3b IOJIOKEHUS 3ieMeHTa B Ilepuoguueckoit
CUCTEeME€ C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

5 XUMUYECKUX DJJEMEHTOB (COCTaB MW 3apsan sjpa, oOlee 4Yucio
ANIEKTPOHOB), PACHpPENCICHUEM OJIIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KAJIBIIHS
[IpencraBnenue O  NEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTH),

6 MPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJIOXKEHUS DJJIEMEHTOB B
[lepuognueckoit cucreMe (B MaiblX [MEpHOAaX M TJIABHBIX
MOATPYIINax) U JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccupuIupoBaTh:

7.1 XAMHYECKHUE DJIEMEHTHI

7.2 HEOpraHUYECKUE BEIIECTBA

7.3 XUMHUYECKHE PeaKuu

8 YMeHue onpenensiTh:

g1 BAJIGHTHOCTh M CTETNEHb OKHCICHUS] XUMHUYECKUX DSJIEMEHTOB, 3aps

' HOHA

%o BHUJT XUMHYECKOW CBSI3M W THUIN KPUCTAIIIMYECKOH CTPYKTYphl B

' COCTMHEHUSIX

8.3 XapakTep Cpelbl B BOJHBIX pacTBOpaxX BEMIECTB (KUCIOT, OCHOBAHHI)

8.4 OKHCIIUTENb U BOCCTAHOBUTENb

9 YMeHne xapakTepu3oBaTh (PU3NUECKHe U XUMUYECKHE CBOWCTBA:
MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPOH, TrpaduT, anmas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATpUW, Kaluid, MarHHi,
KaJIBITMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEIECTB, B TOM YHCJI€ WX BOJHBIX PAcTBOPOB (BOIA,

92 aMMHaK, XJOpPOBOAOPOJ, CEPOBOJAOPOA, OKCHUIBI M THUIAPOKCHIbI

metamioB [-IIA rpynn, amomunus, menu (II), nunka, xenesa (II u

II0), oxcuast yraepona (I u IV), kpemuus (IV), azota u pocdopa (111




u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a30THasl,

docdopHasi, yronpHas, KpeMHUEBasE KUCIIOTA U X COJIH)

MPOTHO3UPOBATh W  XapaKTepU30BaThb CBOMCTBA  BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, IPUMCHCHUC BCIICCTB B

- 3aBUCHMOCTH OT MX CBOMCTB, BO3MOXHOCTh MPOTCKAHUS XUMHUYECCKIX
MPEBpAILECHUI B Pa3JINYHBIX YCIOBUSIX
10 YMeHHe COCTaBIIATh MOJICKYJISIPHBIC U HOHHBIC YpaBHEHUS pEaKIuii, B
TOM YHUCJIE:
10.1 peakiuii HFOHHOro 0OMeHa
10.2 OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKITHIT
103 WUTIOCTPUPYIONINX ~XMUMHYECKHE CBOMCTBA WM3YyYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKTAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEX/Ty HUMHU
11 YMeHHe BIYUCIATH (IPOBOIUTH PACUEThI):
11 OTHOCHUTEIIBHYIO MOJICKYJSIDHYFO M MOJIIPHYKHO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COSTMHCHHUH
11.2 MAacCOBYIO JIOJFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM ra3oB
114 M0 ypaBHEHUSM XHUMHYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
. BeIIECTBa, 00bEM U MacCy peareHTOB WJIH MPOJIYKTOB PeaKINU
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMHM  HAy4YHOTO TO3HaHUS  (HaOIroAeHHe,
01 M3MEpEeHUe, SKCIIEPUMEHT, MOJICTUPOBAHNE) IPU U3yUYECHUH BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy u
MIPEJITIOKUTH TYTH €€ PEIICHUS
122 0e3omacHOl paboOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUUYECKOU
' MOCYAION U JIabopaTOpHBIM 000pyA0BaHUEM
MpaBMJIaMu O€30MacHOTO O0paIleHus C BEIIECTBAMHU, UCTIOIB3YEMBbIMU
B TIOBCETHEBHOW >KM3HU, TIPABHJIAMH TTOBEJICHUS B IIEJSIX COCpPeKECHUS
123 3I0pOBbS M OKpYKAaIOIeH MPHUPOJHON Cpeasl; MOHMMaHUE Bpeaa

(omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPraHU3MbI OMNPENEIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIIECHUS U MPEJOTBPALCHUS HX BPEIHOTO

BO3/ICUCTBUA




13

Hammaue IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHHA W OCYIICCTBIICHUA

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3Yy4YCHUC U OIMUCAHUC (1)H31/II-ICCKI/IX CBOICTB B€IICCTB, O3HAKOMJICHUC
C (bI/ISI/I‘leCKI/IMI/I u XUMHUYCCKUMU SABJICHUSMHU, OIIBITHI,

WJUTIOCTPUPYIOLINE TPU3HAKU ITPOTEKAHNUSI XUMUUECKUX PEaKIUM

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

13.3

NOJy4YeHHE KHUCIOPOAA M M3YYEHHE €ro CBOWCTB; IOJIy4CHHE
BOJIOPOJIa U U3YYEHHUE €ro CBOWCTB; MOJIydyeHHE YIJIEKUCIIOro raza u

HU3YyUCHHUC CTO CBOI>'ICTB; MOJYUYCHUC aMMHaAKa U U3YUYCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

paCTBopéHHOFO BCIICCTBA

13.5

MIPUMEHEHUE UHIUKATOPOB (makmyca, METHJIOpaHkKa u
(beHondranenna) Uis ONpEeNIieHUs] XapakTepa Cpelbl B pacTBOpax

KHUCIIOT U IeJIoUeH

13.6

HCCJIEIOBAaHUE W ONMCAaHUE CBOWCTB HEOPraHWYECKUX BELIECTB
pa3MYHBIX KJIACCOB; U3YYEHHUE B3aUMOJICHCTBHS KUCIIOT C METAJLIaMH,
OKCHUJAMHM  METAJUIOB,  PAaCTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAaHHUSIMH, COJISIMHM; TIOJyYEHHE HEpPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOIO METajula JpPYyrMM W3  pacTBOpa  COJIH;
uccieaoBaHue aM(OTEpPHBIX CBOMCTB THAPOKCHUIIOB ATIOMHUHHUS U

IIUHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KIIACCHI
HCOPTraHNYCCKUX COCHHHGHHﬁ)); <<3J'I€KTpOJ'II/ITI/I‘IeCKa$I
JAUCCOLIM AU, «BaxHelmme HeMETaAIbI U HX COCIUHCHUA,

«Ba)xHelIle MeTajuIbl ¥ UX COEINHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPH3HAKH
NPOTeKaHMUs peakii MOHHOro OOMEeHa; KAaueCTBEHHbIE PEakIUu Ha
MIPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HOHBI XJIOPHA-, OPOMUJI-,
nonua-, cynbdar-, Qocdar-, KapOOHAT-,  CHUIMKAT-aHHOHHI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJbIus, aTFOMAHUS,

xenesa (2+) u xenesa (3+), meau (2+), HuHKa

14

YmMmenue:

14.1

NpCACTaBJIATL PE3YJbTATBl SKCICPUMCHTA B (I)OpMC BBIBOJOB,

J0Ka3aTcIbCTB, Fpa(l)I/IKOB u Ta6J'II/IH U BBIABIATE SMIIMPHUYCCKUC




3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATb CBA3U MCKAY pC€aJIbHO Ha6J'IIOI[aeMI)IMI/I XUMHYCCKUMU
SABJICHUAMMH U IMPOLCCCaAMU, NPOUCXOAAINIUMHA B MaKpO- 1 MUKPOMHPE,

OOBACHATH IMPUYUHBI MHOFOO6pa3I/I5I B€IICCTB

INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HepBOHa‘-IaJII)HI)IG XUMHWYCCKUC ITOHATHUA

1.1

Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei

1.2

ATOMBEI WH MOJICKYIJIBI. Xumudeckue djieMeHTBl. CHMBOJBI  XMMHYSCKHX

9JICMCHTOB. HpOCTI)IG 1 CJIOXKHBIC BECUICCTBA.

1.3

Xumnueckasi popmyia. BareHTHOCTh aTOMOB XMMHYECKHX J1eMeHTOB. CTEneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aTOMHas Macca.
OTtHOCHTEILHAS MOJICKYJIsIpHad mMacca. MaccoBas goas XMMHYSCKOr0 JIEMEHTA

B COCIMHCHNU

1.5

KonnyectBo BemectBa. Moab. MomsipHas Macca. MouisipHblii 00BEM Ta3o0B.

BzanMocss3n KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAWHHI BEIICCTBA

1.6

duznyeckrie U XUMHUYECKHE SBICHUS. XUMHUYECKas pCaknuusa nu eé IIPpU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHUMHYECKHUE YpaBHCHHUA

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CUCTEMAa XHMHUYCCKHUX OJICMCHTOB

1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuii 3akoH. [lepuoguyeckas cucreMa XuMUYeCKHUxX 3y1eMeHToB J[.1.
Menneneesa. Ilepuoner u rpynnsl. U3NYECKUl CMBICI OPSAIKOBOIO HOMEPA,

HOMCPOB II€pUOJa U I'PYIIIIbI JJICMCHTA

22

Crpoenune aromoB. CoctaB atroMHbIX snep. M3oronel. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0ueK aToMOB TMepBbIX 20 XWMHUYECKHX DJIEMEHTOB

ITepuoanueckoii cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMCHTOB MIEPBBIX TpéX
NnepruoaoB, KaJlkud, KaJIbIUA (pa;u/lyca aTOMOB, J3JICKTPOOTPULATCIIBHOCTH,
MECTAINIMYECCKUX W  HEMCTAIIMYCCKUX CBOI\/'ICTB) n ux COG)II/IHGHI/II\/'I B

COOTBECTCTBHH C IIOJJOXKCHHEM DJJICMCHTOB B Hepnonnqecxoﬁ CUCTEME H




CTPOCHUEM UX aTOMOB

CTpOCHI/IC BE€IICCTBA

3.1

Xumuyeckasi cBsizb. KoBaneHTHas (mojisipHass U HEMOJISIpHAsl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

Merannndyeckas CBI3b

3.2

Tunbl KpUCTANIMYECKUX PEWETOK (aTOMHas, MOHHAsA, MeTajuIMyecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYCSCKOH CBSI3U

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccudukanus M HOMEHKJIATYpa HEOPTaHWYCCKUX COCIUHEHUH: OKCHIOB
(comeobpasyroriue: OCHOBHBIE, KHCJIOTHBIC, amdoTepHbIC) u
HecoeoOpa3yromye; OCHOBaHMK (IIETOYM W HEPAaCTBOPHUMBIE OCHOBAHWS);
KHACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CpEeIHUX U KUCIIBIX)

4.2

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

®dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHUA,
HaTpu:A, Kajiud, Marovusd W KaJIbOWsA, aJJIOMHUHUA, KCIIC3a. 3J’ICKTp0XPIMPI‘~I€CKHfI

paa HaHp}DKeHI/Iﬁ MCETAJJIOB

4.4

dusznyeckue U XUMHUUYECKHE CBOMCTBA BOJOPOJHBIX CO€IMHEHUIN HEMETAIIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKcHI0B HemeramioB: cepol (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, IV), xpemuus(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoiictBa okcunoB: MeTaioB [A-IIIA rpymm, munka, menu(ll) u

xenesa(ll, ). [Tonyyenne okCuI0B METAILIIOB

4.7

XYUMHUYECKHE CBOWCTBA OCHOBaHHWI W aM(pOTEPHBIX THAPOKCUAOB (Ha MpUMEpe
TUAPOKCHIOB QIIOMUHUA, JKele3a, IuHKa). [lomydyeHune OCHOBaHHWM U

aM(OTEPHBIX THIAPOKCHJIOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEpOBOIOPOAHOIM,
CEepPHUCTOM, CEpHOM, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMHUYECKHE CBOWCTBA KOHICHTPHUPOBAHHOW CEpHOM M a30THOM KHCIOT.

[Tonydyenue kuciaor




4.9

OO0mre XUMHYECKUE CBOMCTBA cpenHuX cosel. [lomyuenue coei

4.10

HonyquHe, co6npaHHe, pacimo3HaBaHUEC BOJOpOJa, KHCIOpOJa, aMMHakKa,

YTJICKHCIIOTO Ta3a B 1JabopaTopuu

4.11

[Tony4yenne amMmmHaka, CEpHOM M a30THOM KHCIOT B NMPOMBINUIEHHOCTH. OOmue

CIIOCOOBI IIOJIYYCHHA MCTAJLJIOB

4.12

I'eneTnueckas cBI3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COGI[I/IHeHI/Iﬁ

Xumudaeckue p€akuuu

5.1

Knaccudukanus XuMHUYECKUX peakluil MO pa3IMYHbIM MPU3HAKAM: MO YHCIY U
COCTaBy YYAaCTBYIOIIMX B PEAKIHWU BELIECTB, IO TeIIoBoMYy 3¢ ¢ekTy, Imo

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMECHTOB

5.2

TemoBoit 3¢ (heKkT XUMHUUYECKOI peakiuu, TEPMOXUMHUECKUE YpaBHEHUS. DK30-

N OHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/IquKI/IG YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEIIHHEIC pPCaKknuu. OKHCIMTEI U BOCCTAaHOBHTCIIMU.
Hpoueccm OKHUCICHUA u BOCCTaHOBJICHUAA. SHGKTpOHHLIﬁ OanaHC

OKHCJIUTEILHOBOCCTAHOBUTCIILHOM pakuuun
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Teopust AMEKTPOTUTHYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI U

HE3JICKTPOJIHUTHI. CunbHBIC U cl1a0ble SJICKTPOJINUTHI. Cremnenb JAUCCOoMann

5.5

Peakuiuu MOHHOTO oOmeHa. YcioBus MMPOTCKAHUA peaKuHﬁ HOHHOTO 06MCH8.,

IIOJIHBIE Y COKPAIllEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS U OKpYXarolas cpeaa

6.1

BemectBa u Marepuansl B TIOBCEIHEBHOM JKM3HM 4YeJOBEKa. besomacHoe
UCTOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ ImoMoupb MMpru XUMHYCCKUX OKOTraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAWIIeW cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEAOTBPALICHUS
[IpenenbHast nomyctumas koHueHtpanus BemecTB (IIJK). Ponp xumuu B
pPELICHUH DHKOJOTMYECKMX MpoOieM. YCuieHHe MapHUKOBOro »(dekTa,

paspylieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azora, ¢ocdopa, yriepoaa, KpeMHUS] U UX COCIUHECHHUHA B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTtBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coenHeHuH. [loHsaTHe 0 KOppo3uH METaIoB, OCHOBHBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UHU




[IpupoaHble WCTOYHHWKHW YTJIEBOJOPOJOB (Yyroib, MPUPOIHBIN Ta3, HE(PTH),

6.4 IPOAYKTHI UX TIepepaboTKu (OEH3UH), MX POJIb B OBITY U MPOMBIIIJICHHOCTH
[lepBoHayanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHUSX
6.5 yriiepoja (MeTaH, 3TaH, TWIEH, alleTUIeH, STaHOJI, ITIMLEPHH, YKCYCHAsl KUCIIOTA).
. [TonsiTne 0 OGHOMIOTMYECKU BAKHBIX BEIIECTBAX: JKUpax, OeKax, yriaeBojax — U ux
POJIU B J)KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) 10J1M pacTBOPEHHOTO BELIECTBA B PACTBOPE
7.3 0 XMMUYECKUM ypaBHEHUAM
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