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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npenactaBieHHbBIX B @I'OC OO0, a takxke Ha OCHOBE (eaepaibHON
paboueil mporpaMMbl BOCIIUTAHHS M C Y4ETOM KOHLEHIIMM INPETOAaBaHusl y4eOHOTo MpeaMera
«Xumusn» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoit deneparmu.

[Tporpamma no xumMuu pazpaboTaHa ¢ IeJIbI0 0Ka3aHUs METOJUYECKON TTOMOIIN YUUTEIIO B
CO37aHNHU paboUeit MPOrpaMMbl IO yUeOHOMY TIPEIAMETY.

[Iporpamma mo XuMuu Na€T MpPEACTAaBICHHE O IENsAX, OOImed crpareruu OOy4YeHHS,
BOCIIUTAHUSI M Pa3BUTHA OOYYAlOIIMXCS CpPEACTBAaMHU YYEOHOTO IpEeaMETa, YCTaHaBIMBAET
o0s3aTeNbHOE MPEIMETHOE COJEpXKaHUE, MpelycCMaTpuBaeT paclpeesieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPeesSeT KOIMUECTBEHHbIE
¥ Ka4eCTBEHHBIE XapaKTEePUCTHKH COACP KaHUs, PEKOMEHIyEMYIO II0CIIEJ0BATEIbHOCTD H3yUCHHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JJOTMKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUaronuXcs, ONpeaeIsieT BO3SMOKHOCTHU MPEAMETa [ peaau3aln
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOW MpPOrpaMMBl Ha YpPOBHE
OCHOBHOTo 0011ero obpa3oBaHus, a Takke TPeOOBaHUM K pe3yibTraTaM OOy4YeHHS XUMHH Ha
YPOBHE IIeJIel U3y4eHHs MPEeaIMeTa U OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEILHOM NESTEILHOCTH
00ydJaromerocs o OCBOCHUIO0 y4eOHOTO COIePIKAHMUS.

3HaHUE XUMUU CIIY>)KUT OCHOBOH sl JOPMHUPOBAHUSI MUPOBO33PEHUS 00YUarOIIEerocs, ero
IPECTaBICHUN O MAaTepUAILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUpPYEMbIe XUMHUEH
NPECTaBICHUS O B3aMMOIPEBPALCHUAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pemieHus TH00alNbHBIX MNPOOJIEM YCTOWYMBOTO pPa3BUTHS UEJIOBEYECTBA — CHIPHEBOI],
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

N3ydyenue xumuu:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH JUIsl CaMOPa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB  HMX  CAaMOCTOSITEJIbHOH  y4eOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOMW JKM3HH, TaKk U B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTO
B3IJI/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHUU
€CTeCTBEHHOHAYYHOH IpaMOTHOCTH 00Y4YaIOLINXCS; CITOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO
OTHOIICHUSI K €CTECTBEHHO-HAYyYHBIM 3HaHUSIM, K MPUPOJE, K YEJOBEKY, BHOCUT CBOM BKJIaJ B
AKOJIOTUUYECKOe 00pa30BaHUE O0yUarOIINXCS.

JlaHHbIe HampaBieHUS B OOyYEeHMH XUMHHM OO0ECIEUMBaIOTCS creuu(UKON coiepikaHus
y4eOHOTO MpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alanTHPOBAHHBIM OTpayKeHHEM 0a30BOi
HAYKW XHUMHWH Ha OMPENICIIEHHOM 3TaIre €€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha OCBOCHHUE
00y4aromKUMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XMMHUU, OCHOB HEOPTaHUYECKOW XUMUH U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX TOHSATHI OPraHu4YeCcKOi XUMHH.

CtpykTypa coaepkaHHs MPOrpaMMbl IO XUMHH c(hopMHpOBaHA HAa OCHOBE CHUCTEMHOIO
nonxona k e€ mzydenuro. CojepkaHue CKIAJbIBACTCS W3 CUCTEMbl MOHATHI O XUMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
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CTPYKTYpPHO OpPraHM30BaHbl 1O MPUHLHUITY IOCJIEIOBATEILHOTO PA3BUTHs 3HAHHM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUIM Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akona /.M. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3U;

NpeCTaBICHUN 00 3JEKTPOTUTHUECKON AUCCOLUAIIMH BEIIECTB B PaCTBOPAX.

Teopernueckne 3HaHUS PacCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIIEAOBATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBITTIOJTHSS
GyHKIIMN OOBSICHEHHS U POTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BOZMOKHOCTEH MPaKTUYECKOTO
NPUMEHEHUS U TTOTYYEHUS U3y4aeMBbIX BEILECTB.

OcBoeHue mporpaMMbl IO XMMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAydyHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
LEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAaHHUIO U METO/IaM MO3HaHuA B Hayke. M3yueHune xumMuun
IPOMCXOIUT C MPUBJICUCHNUEM 3HAHHUM U3 paHee H3YUCHHBIX yU4EOHBIX MPpeaMeToB: «OKpyKaromui
mup», «buosorus. 5-7 knaccel» u «®Pusuka. 7 ximace». IIpy M3y4eHMHM XUMHUHM IIPOUCXOAMT
dbopMupoBaHUEe 3HAHUI OCHOB XMMUYECKOM HayKH KaK 00JJaCTH COBPEMEHHOT'O €CTeCTBO3HAHUS,
MPAKTUYECKON NEeATENbHOCTH 4YeJOBeKa M KaK OJAHOr0 M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPHI.
3agaua yuyeOHOTO NpeAMeTa COCTOMT B (DOPMHUPOBAHUU CUCTEMbl XHMHUYECKHUX 3HAHUM —
BOXHEHIINX (HaKTOB, TOHATHI, 3aKOHOB U TEOPETHUYECKUX IMOJI0KEHUH, TOCTYIHBIX 0000IIEeHHHA
MHUPOBO33PEHYECKOT0 XapaKTepa, A3blka HAyKH, B MPUOOIICHUN K HAYYHBIM METOAaM MO3HAHUs
[P U3YYEHHUH BEIECTB M XUMUYECKUX PeaKkiuil, B JOPMUPOBAHUU U PA3BUTUU MTO3HABATEIBHBIX
YMEHUH W UX TNPUMEHEHUH B Yy4eOHO-NIO3HABATEIbHOH U  y4eOHO-HCCIIEIOBATENBCKOM
NeSITeIbHOCTH, OCBOCHMM MpPaBUJI 0€30MacHOro OOpalleHHs C BEIECTBAMU B IOBCEAHEBHOM
YKU3HU.

[Ipy u3ydyeHWH XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUECHUE
nproOpenu Takue e, Kak:

¢dopMHpOBaHHE HMHTEIEKTYalbHO PAa3BUTOM JMYHOCTH, TOTOBOW K caM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

HANpaBICHHOCTh OOYYEeHHsT Ha CHUCTEMaTHuYecKoe MpuoOlieHne o0ydalommxes K
CaMOCTOSITENIbHOW ~ TO3HABAaTEJIbHOM  JEATENbHOCTH, HAyYHBIM  METO/JaM  IO3HAHMA,
(GbOpMHUPYIONTUM MOTHUBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

obecrieueHne yCIIOBUM, CIMOCOOCTBYIOIIUX NPHOOPETCHUIO OOYYArOIIUMHUCS OTIBITA
pa3HooOpa3HON NesATeNbHOCTH, TMO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUUIS Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

dbopmupoBanre 00mIeH (PYHKITMOHAITHPHOW U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
yHclie yMEHUN 00OBSACHSATh U OLIEHUBATH SIBJICHUS OKPY>KAIOLIET0 MUPA, UCTIOJIb3Ys 3HAHUS U OTIBIT,
NOJyYCHHBIE MPU U3YYEHUH XUMHH, TPUMEHATh UX IPU PELICHUH MpoOJIeM B TMOBCEAHEBHOM
YKU3HU U TPYJIOBOM JIE€ATENBHOCTH;

dbopMupoBaHue y 00ydaromuxcs TYMaHUCTUYECKUX OTHOILIEHUM, MOHUMAHUS LEHHOCTU
XUMHUYECKHX 3HAHHWM Ui BBIPAOOTKU SKOJOTHYECKH LeJ1ecoo0pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LENAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOIHON
Cpelibl;

pa3BUTHE MOTUBAIIMU K 00y4EHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE yCBOEHUS O0IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduiis
U HaIlPaBJICHHOCTH JalIbHEUIIEr0 00yUeHHS.



OO6r1ee Yrciio 4acoB, peKOMEHI0BAHHBIX ISl M3Y4YeHHUsT XuMuu, — 136 gacoB: B 8 kiacce —
68 JacoB (2 Jaca B Hezieno), B 9 knacce — 68 yacoB (2 yaca B HEJIEHIO).



COJEP)KAHUE OBYYEHUA
8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

IIpenmer xumuu. Ponb XMMHM B KU3HM 4Y€JIOBEKa. XMMHS B CUCTEME HayK. Tema u
BelecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ArperarHoe cocTtosHue BemiecTB. [lonsitue o
METO/IaX MO3HaHMs B XUMHH. UHCThIE BemecTBa U cMecH. CTIocoOBI pa3/iesieHUs CMECeH.

ATOMBI U MOJIEKYJIbl. XHMHYECKUE 3JeMEHTbl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocTbie U cinoxHbIE BeuecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTH aTOMOB XUMHYECKHX DJJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJISIPHAS
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonunuectBo BemectBa. Monb. MonspHas Macca. B3auMocBs3b KOJIMYECTBA, MACChl U
YHClia CTPYKTYPHBIX €AHHHUII BenecTBa. Pacué€Tel mo popmynamM XuMHUYECKIX COeTUHEHUH.

®u3nyecKue U XUMUYECKUE SIBJICHHMS. XHMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHHMsI Macchl BellecTB. XuMuueckue ypaBHeHus. Knaccuduxanus XuMHUECKUX peaKiuil
(coenMHEHUS, PA3IOKECHHUSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuil sxcnepumenm.:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0M, MpaBuiamMu padoThl B J1a0OpaTOpUU U MpUEMamMu
oOparreHust ¢ J1a0OpaTOpPHBIM O0OPYAOBAHHEM, M3YYCHHE W ONMHUCAaHWE (DU3NYECKUX CBOWCTB
00pa3110B HEOPTraHUYECKUX BEIIECTB, HA0M0ieHne (hr3ndeckux (TIaBIeHUe BOCKA, TAsTHHE JIbJIa,
pacTupaHue caxapa B CTyINKe, KUIIEHUE W KOHJACHCAIUS BOJbI) M XUMHUECKUX (TOPCHHUE CBEYH,
MIPOKATMBAHNE METHON MTPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KHCIIOTOW) sIBJICHUH, HAOIIOACHUE
U ONHCaHHME TPU3HAKOB MPOTEKAaHUS XUMHUYECKMX peakuuid (pa3jioxeHue caxapa,
B3aMMO/ICHCTBHE CEPHOI KUCIIOTHI C XJIOPUAOM Oapusi, pazinoxenue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aMMOJEHCTBHE jxene3a ¢ pactBopoMm coiu meau (ll), uzydyenume crmocoboB
paszeneHus cMeced (C TMOMOINBIO MarHuTa, (QUIBTPOBAHHME, BbINAPUBAHUE, AUCTUIUISIIMS,
xpomarorpadus), MpPOBEJCHUE OYMUCTKH TIOBAPCHHOW COJHM, HAOIIOJEHWE U ONHCAaHUE
pe3yJabTaTOB MPOBEICHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MacChl, CO3JaHUE
MoJIeIe MOJIEKY (IapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kuciaopona — 3leMEHT W MpOCTOE BEMIECTBO.
Haxoxaenne Kuciopoaa B mpupoje, Gu3ndecKue 1 XUMUIECKUE CBOMCTBA (PEaKIIUU TOPCHHUS).
Oxcunel. I[Ipumenenne kucmopoma. CrmocoObl MONyYeHHs] KHUCIOpOJa B JIabopaToOpuu |
npoMeinuieHHOCTH. KpyroBopot kuciopona B mpupozae. O30H — atoTponHas Moaudukaius
KHCIIOPOJA.

TermoBoil 3¢pdexkT XUMUYECKOH peakiuu, TEPMOXMMHUYECKHE YypaBHEHHS, OJK30U
SHAOTEPMUUYECKHE pPEAKIUU. TOIUIMBO: yrojiib M METaH. 3arps3HEHHUE BO3yXa, YCHICHHE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOS.

Bonopox — »nemeHT M mpoctoe BeniecTBO. HaxokneHuwe Boaopona B NPUPOAE,
duznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNTydeHus. KucioTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoicTBa BOoJbl. Boma kak pactBopurtenb. PacTtBopel. HackimieHHbie u
HEHACBIIIEHHbIE pacTBOpBL. PacTBoprMOCTh BemiecTB B BoJe. MaccoBas [10J1s1 BELIECTBA B
pacTBope. XumMuueckue cBoiicTBa Bojbl. OcHOBaHUA. Poab pacTBOpPOB B NMPHUPOJAE U B KU3HU
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yenoBeka. KpyroBopot Bojabl B mpHUpojie. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coenuHeHuid. Oxcunbl. Knaccudukanms oxcumos:
cosieoOpaszyrome  (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) ©  HECOJICOOpa3yIoIIHeE.
Homenknartypa okcuioB. @u3nueckre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydueHue okcuaos.

OcnoBanus. Krnaccudukarust OCHOBaHMN: IIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
HomeHnknarypa ocHoBanuil. dusnyeckue M XUMHUYECKHE CBOMCTBAa OCHOBaHuUM. IlomydeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kuciiot. @u3ndeckue u XUMUYECKHAE
cBoricTBa kucior. Psan akrusnoctu metamioB H.H. bekerosa. [lomyyenue kucior.

Conu. Homenknarypa coneil. dusnueckue U XuMH4eckue cBoicTBa coiseil. Ilomyuenue
COJIEH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuil sxcnepumenm.:

Ka4eCTBEHHOE OTpeIeIeHNe COJIepKaHUsl KUCIOPOAa B BO3lyXe, MoJlyueHne, coOupanue,
pacro3HaBaHUE W HM3y4YEHHUE CBOMCTB KHUCIIOpoAa, HAOIIOJEHHE B3aMMOJICHCTBHS BEUIECTB C
KHCJIOPOJIOM U YCIIOBHUSI BOSHUKHOBEHUS M MpEKpallleHus: TopeHust (Ioxkapa), 03HaKOMIIEHHUE C
o0pa3laMu OKCHAOB M ONHCAHHWE WX CBOWCTB, MOJYYEHHE, COOMpaHUE, pPAcCMO3HABaHUE U
U3ydeHHe CBOWMCTB Bojoponaa (ropeHue), B3aumojelcTBue Bojopoaa ¢ okcumom meau (1)
(BO3MOXHO HICTIONIb30BAaHUE BHUICOMATEPHAIIOB), HAOIIOIEHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM
1 Moib, WICCIIETIOBAaHUE OCOOEHHOCTEH PacTBOPEHHMS BEIIECTB C Pa3UYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MacCOBOM JOJIEH pPAaCTBOPEHHOIO BELICCTBA,
B3aUMOJICIICTBHE BOJBI C META/UIaMM (HATpUEeM M KajbI[eM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), MCCIIEIOBAaHNE OOPa30B HEOPTraHMUYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHuEe M3MEHEHHUS! OKPAaCKM WHIMKAaTOPOB B PacTBOpPax KUCJIOT U ILEIOYel, h3ydeHue
B3auMmosieiictBus okcuna meau (1) ¢ pacTBopom cepHOW KHCIOTBI, KUCIOT C METaJUIaMH,
peakuui HEUTpanu3aluy, I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTajula IPyTUM U3 PACTBOPA COJIH, PEIICHHE IKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHeiime
KJIACChl HEOPTAaHUYECKUX COETUHEHUI.

Ilepuoauyecknii 3axoH M Ilepuoauyeckas cucrema XMMH4YecKux 3djemenros JI.H.
MenaeneeBa. Crtpoenne aTOMOB. Xumuueckas CBA3b. OxucauTe/JbHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUN

[lepBble mMOMBITKM KiIaccU(UKAIMM XUMHUYECKUX dyieMeHToB. lloHATne o rpymmax
CXOJIHBIX AJIEMEHTOB (ILEJIOYHBIC U HIETIOYHO3EMEIbHbBIE METAILJIbI, TaJOT€HbI, HHEPTHBIC Ta3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yloT aM()OTEpHBIE OKCUIBI i THAPOKCUIBI.

Ilepuonnueckuii 3akoH. Ilepuoguueckas cucTeMa XuUMHUYECKUX dieMeHTtoB [[.M.
MenneneeBa. Koporkomepuognass u juHHONepuoaHas (opmbl [leprognveckoil CHUCTEMBI
xumuueckux anemeHtoB J[.M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctraB aTtoMHbIXx danep. HW3oronbl. OnekTpoHsl. CTpoeHue
AJICKTPOHHBIX 000J0YEK aTOMOB MEPBHIX 20 XUMHUYECKUX 31eMeHTOB [lepromnueckoi cucTeMpl
.M. MengeneeBa. XapakTepuCTUKa XHMHMUYECKOIO JJIEMEHTA II0 €ro IIOJIOKEHUIO B
IIepuonnueckoii cucreme [I.1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHMS pajuyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAININYECKHUX
Y HEMETAJUIMYECKUX CBOWCTB I10 IPyIIaM U IEPUOJIaM.



3nauenue [lepuoanyeckoro 3akoHa u Ilepuognyeckoin CUCTEMbl XUMUYECKHUX 3JIEMEHTOB
JUIS pa3BUTHS HayKH U npakTuku. .M. MeHnneneeB — yd4€HbIM U IPakJaHUH.

Xumuueckas CBSI3b. KoBanentnas (nomnsipHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenb  okucieHus. OKHCIUTEIBbHO-BOCCTAHOBUTENBHbIE —peakuuu. [Ipomeccsl
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuil sxcnepumenm.:

u3ydyeHue oOpas3loB BEUIECTB METAIOB W HEMETAJUIOB, B3aMMOJEWUCTBHE THIPOKCHIA
LMHKAa C PaCTBOPAMM KHCIJIOT W IIEIOYEH, MPOBEACHUE OMNBITOB, WIIIIOCTPUPYIOIINUX MTPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3IOKESHUS, COCTUHEHUS ).

Meosicnpeomemnule cesa3u

Peanuzanus MeXNpeaMeTHBIX CBSI3€M PU M3YYEHUN XMMHUHU B § KJIACCE OCYLIECTBISAETCS
yepe3 UCIOJIb30BaHNe KaK OOIIMX €CTeCTBEHHOHAYUYHbBIX MOHITHIMA, TaK U IOHATUHN, SIBJISIOIIUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mure ecTecTBEHHOHAYYHBIE MOHATHS: HAYYHBIH (haKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIN3,
CUHTE3, Kiaccu(UKalusi, NEpUOAUYHOCTb, HaONIOJIEHUE, HKCIEPUMEHT, MOJEINpPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®dusnka: marepus, aroM, OJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIbI,
PaAMOAaKTUBHOCTh, MOJICKYJa, JJIEKTPUYECKHI 3apsjl, BEIIECTBO, TelO, O0BbEM arperaTHoOe
COCTOSTHUE BEIECTBa, a3, (PU3NYECKUE BEIUYUHBI, €AUHULIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE IOPOAbI, IOJIE3HbIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMH4YeCKasi peaKkius

Ilepuonnueckuit 3akoH. llepuoguyeckas cucrema XuMUYeCKHX deMeHToB JI.M.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB XMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KIbLHUS W HX COCJUHEHUH B COOTBETCTBUHU C
MIOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe u CTPOEHUEM UX aTOMOB.

CTpoeHue BelIeCTBA: BHUIbl XUMHUYECKON CBsI3U. TUNBI KPUCTALIUYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccupukanuss 1 HOMEHKJIATypa HEOPTaHWMYECKHX BEHIECTB. XHUMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudpukanuss XuMUYeCKUX peakluid M0 Pa3IMYHbIM MPU3HAKAM (II0 YHCIYy H COCTaBY
Y4aCTBYIOUIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3D (PEKTyY, M0 M3MEHEHUIO CTENIEHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, 10 YYacTHIO KaTanu3aropa). OK30- H
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHEe O CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
katanuse. [IoHsTue o xumMuueckoMm paBHOBecHH. DAKTOPBI, BIUSIOMINE HA CKOPOCTh XUMUYECKON
peaKIu ¥ MOJI0KEHHE XUMUUECKOTO PABHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIX
peaKIyii ¢ UCTIOJIb30BAaHHEM METO/A AIIEKTPOHHOT0 OaaHca.

Teopust 3IEKTPOIUTHUECKON IUCCOLMALNU. DNEKTPOIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MexaHW3M IMCCOLMALINN BEIIECTB C pa3JINYHbIMU BUIAMU XUMHUUYECKOM cBA3U. CTENEHb
muccouranuu. CUIbHbIE U ca0ble 3JeKTPOIUTHI.

Peakiun woHHOoro oOMeHa. YCJOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbE peakIUud Ha HOHBI
[TonsaTHe 0 TuapoIU3E CONEN.

Xumuueckuil sxcnepumenm.:

O3HAKOMJICHHE C MOJEISMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMUYECKHUX BEIIECTB —
METaJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpus),
HCCJIEIOBAHNE 3aBUCUMOCTHM CKOPOCTM XHMHMYECKOW pPEaKUHUH OT BO3JEHUCTBHS Pa3INYHBIX
(bakTOpoB, UCCIIETOBAaHHE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALUN
KHCJIOT, I1eJ04ei U coseil (BO3MOKHO UCIIOIb30BaHUE BUEO MAaTepUAIOB), IPOBEICHUE OIBITOB,
WUTFOCTPUPYIONIUX TIPU3HAKK MPOTEKAHMS peaKIuii MOHHOro oOMeHa (0Opa3oBaHHE oOcajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJbI), OMBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMN (FOPEHHE, pEeaKLUU pa3loXKEHHs, COCAUHEHUs), PACIIO3HABAHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIbI0 KAaue€CTBEHHBIX pEaKUMi Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemerasibl M X COeIUHEHUS

OOmass xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crenieHn okucieHus. CTpoeHne U (pU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMETaJllIaMH,
miesioyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOKMCTBA, TMOJydYCHHUE,
npuMeHeHue. [IeicTBre X1opa U XJIOpOBOJOPOa Ha OpraHn3M 4ellIoBeKa. BaxkHenmue XJIopuasl
Y X HaXO0XJIECHUE B IPUPOJIE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynnbsl. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pU3MUYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHUCTIOpOJia U cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKcUIOB. CepHasi KUCJIOTa, (pU3NYECKUE M XMMHUYECKHE CBOWCTBA
(obmIue Kak MpeACcTaBUTENs Kacca KUCIOT U crienuduieckue). XUMUYECKUE PEaKIUH, JISKaIue
B OCHOBE IIPOMBIIIJICHHOTO C1I0c00a NOTy4YeHUs CEpHOI KUCIOTHI. [[puMeHeHne cepHoi KUCTIOTHI.
Conn cepHOM KHUCIOTBHI, KauyeCTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenuwe cepbl u eé
COCIMHEHUHN B IpUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLICH Cpeabl COCAUHEHUSIMU CEPbI
(KHCTIOTHBIE 10K, 3arPA3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAIICHUS.

OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKUCIECHMs. A30T, paclpocTpaHeHHEe B Mpupone, (QU3NYECKHEe U
XUMHUYECKHe CBOiCTBA. KpyroBopoT azora B mpupoae. AMMHUaK, ero Gu3ndecKrue 1 XUMUUYECKHE
CBOICTBa, Moy4yeHue u npuMeHeHue. Conu aMMOHMS, UX (PU3HUECKHE U XUMUYECKHE CBOMCTRA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUSA. A30THas KHUCIOTa, €€ IOJy4EeHHE,
duznueckne W XUMHYECKHE CBOMCTBa (0OmIMe Kak TWPEACTaBUTENs Kiacca KHCIOT |
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cnenuduyeckue). Mcnonp3oBaHWE HUTPATOB M COJIed aMMOHMSI B KayeCTBE MHHEPaJbHBIX
ynoopenuii. XuMHYeCKoe 3arps3HEHHE OKPYXKAIOMIEH cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO31yXa, MOUYBBI M BOAoEMOB). docdop, ammoTporHbie MOIUPUKAIIH
doctopa, puznyeckne u xummuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas kKucioTa,
¢u3nueckue M XUMHUYECKHE CBOWCTBa, mosyueHue. Vcmosnb3zoBanue ¢ochaToB B KauecTBE
MUHEpaIbHBIX YI0OpECHUH.

O6mas xapakrtepuctuka djeMeHTOB IVA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIECHHUA. YTJepo/, aJlFIOTPOIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHHE B
npupoje, Gu3ndeckue 1 XuMUIecKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yriaepona, ux (pU3MUYEecCKue U XMMUYECKHE CBOMCTBA, JIeHICTBHE Ha JKUBBIE OPTaHU3MBI,
MOJYYCHUE U TIPUMEHEHHE. DKOJIOTUYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddekr. YrompHas kuciora u eé
COJM, WX (PU3MUECKHME M XUMHUECKHE CBOMCTBA, IMOJydyeHHE W NpuMeHeHHue. KadecTBeHHas
peakuus Ha kapOoHaTuOHBI. Vcnonap3oBanne KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIIEHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COCAUHEHHSIX yriepoja
(MeTaH, 9TaH, dTUJICH, alleTUJICH, TAHOJ, TIULEPUH, YKCYCHas KUclioTa). [[pupoHbpie ICTOYHUKU
YIJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HeTh), IPOAYKTH UX HepepaboTKu (OCH3HH), UX POJIb
B OBITY ¥ HPOMBIIIICHHOCTH. [loHATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: KHUpax, Oenkax,
yIJIeBOAAX — W MX POJM B JKU3HM 4eJOBeKa. MarepuaibHOE EIMHCTBO OPTraHUYECKUX H
HEOPraHUYECKUX COCIMHEHUN.

Kpemunii, ero ¢usmyeckne M XHUMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
CoenuHenuss kpemHusi B mpupone. OOmme mnpencrtaBiaeHuss o6 okcuae kpemaus (1V) u
KpeMHHEBOM KuciaoTe. CHIIMKATHI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKHU3HHU.

Xumuueckuil sxcnepumenm.:

u3ydeHre o0pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KAueCTBCHHBIX PEAKIUi Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpakaromue (U3NYeCKue U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COCJMHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIOB), O3HAKOMJICHHE C 00pa3laMy XJIOPHAOB (TaJOreHHUIIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, M3YYCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEPHOU
KHCJIOTHI, TIPOBE/ICHHE KaueCTBEHHOM peakiuu Ha Cynb(paT-HOH M HaOIOJeHHE MpHU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PM3UUYECKUMHU CBOWCTBAMM a30Ta, (ocdopa M HX COEAMHEHHM
(BO3MO’KHO MCITOJIb30BaHHUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX YAOOpEHHIH,
nojy4deHue, coOupaHue, paclo3HaBaHWE M U3y4yeHHE CBOWCTB aMMHAaKa, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHHUA U (pocaT-uoH U U3yYeHHE MTPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIIOTHI C MeAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHUANIOB), H3Y4YEHHE MOJeNeld KpPUCTAIMYECKUX peIEToK anmMasa, rpadura,
¢bymiepeHa, 03HaKOMIIEHHUE C TIPOLIECCOM aJICOPOIIMU PaCTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM
YIIJIEM U YCTPOHWCTBOM ITPOTUBOTa3a, MOIy4YeHue, cOOUpaHue, paclo3HaBaHue U U3yUEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEICHUE KAUYeCTBEHHBIX pEaKUMid Ha KapOOHAT W CHIIMKAT-UOHBI H
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U3y4€HUE TMPU3HAKOB WX IMPOTEKaHUs, O3HAKOMJIICHHE C MNPOAYKIMEH CHUIMKATHOU
MPOMBILIUIEHHOCTH, PELICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeline HeMeTalIbl U UX
COCTMHEHUS».

MeTta/ibl M MX COeTUHEHUS

OO01mas xapakTepruCTUKa XUMUIECKIX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU X MOJIOKCHHUS
B [lepuoanueckoil cucrtemMe xumuueckux snemeHToB .M. MeHnaeneeBa M CTpPOEHHS aTOMOB.
Crpoenne MeramioB. Meramindyeckass CBs3b M METAUINYECKAs] KPUCTAIMYECKAs PEHIETKA.
DJIEKTPOXUMUYECKUN pAll HAOmpsOKEHW MeTaioB. Du3nueckne M XUMHUYECKHE CBOMCTBa
MeTaisioB. O6mue crnocoObl MoydyeHus MetawioB. [loHaTHe 0 KOppO3UH METalIoB, OCHOBHbBIE
CHocoObl 3alMThl UX OT Koppo3uu. CriaBbl (CTanb, YyryH, AIOPATIOMHHHUN, OpoH3a) U HUX
MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[Ilenounbie mMeTamibl: nonokeHue B lleproanueckoll CUCTEME XUMHUUYECKUX 3JIEMEHTOB
J.1. MenpeneeBa, cTpoeHHE UX aTOMOB, HaxXOXJIeHUE B npupoze. Ousndeckue U XUMHUECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCUIBI HATPHS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUM.

[IlenoyHO3eMeENbHBIE METAIIIBI MATHUI M KaJIBIUI: TTOJI0KeHUE B [lepuoandeckoii cucreme
xumudeckux snemeHToB J[.MI. MeHneneeBa, cTpoeHHE HMX aTOMOB, HAaXO0XXJICHUE B MPHUPO/IE.
dusnyeckue U XUMHYECKHE CBOMCTBA MarHus W KajdblLus. BakHeHInue coeqWHEHUS KaJIbIUS
(oxcua, TUAPOKCHUL, conn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHSL.

AmtoMuHuii: nonoxkenue B Ilepumoamyeckoil cuctemMe XuUMHUYECKMX 3yieMeHToB [I.U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCHIA U THJIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenne B Ilepuomnueckol cucreme XuMUYecKux anemeHtoB [I.M.
MeHnneneeBa, CTpOEHHUE aTOMa, HaXxOXAEHUE B Mpupojae. PU3HNUecKue U XMMUYECKHUE CBOMCTBA
xene3a. Oxcunpl, ruapokcuasl u comm xkenesa (1) m xemeza (1), ux cocras, cBolicTBa H
MOJIyYECHHE.

Xumuyeckuil sxcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJIOB U CIUTABOB, UX (PU3MYECKUMH CBOWCTBAMU, U3YUYCHUE
PE3YNIBTaTOB KOPPO3HH METAIIIOB (BO3MOKHO HCIIOJIb30BAHKIE BUICOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICCTBUSL OKCHJIa Kalbllusi M HATpus C BOJOM (BO3MOXHO UCIOJIb30BAaHUE
BUJICOMATEpHAIIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJIBI, MpOIlEcca TOPEHMs Keleza B
KHUCTIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIAEOMATEpUaOB), IPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI (MarHus, KaJbIHs, aATFOMAHUS, [IMHKA, xkene3a (1) u xenesa
(1), meam (1), HaGMIOIEHHE W OMKMCAHUE MPOILECCOB OKPAIIMBAHUS IIAMEHH MOHAMH HATpPHS,
Kamusl U KaIblus (BO3MOXHO HCIIONH30BAHUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/JIA aTFOMUHUS U THAPOKCUJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110
Teme «BakHelle MeTaJuibl U UX COSUHEHUS».

XuMus M OKpyKamouas cpeaa

BemectBa n Matepuanbsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakuuii B ObITy. IlepBas momMomp Npu XHMHYECKUX OXOrax u
OTPABJICHUSIX.

XUMHYECKOe 3arps3HEHNE OKpYXKarollel cpesl (MpeesibHas J0nycTUMasi KOHIIEHTpaIs
BeriectB (nanee — [1/1K). Pons XxuMuu B pemieHuu 3K0IOTHIECKUX MTPOOIIEM.
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Xumuueckuil sxcnepumenm: U3y4eHue oOpa3oB MaTEpUaIoB (CTEKIIO, CIIJIaBbl METAIIOB,
NIOJIMMEPHBIE MaTEPUAJIbI).

Meosicnpeomemmnule cesa3u

Peanm3zanus MeXMIpEeIMETHBIX CBsI3€H MPU W3YYCHHH XUMHUH B 9 KIlacce OCYIIECTBIISICTCS
4yepes3 UCIOJIb30BAHKE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX TIOHATUN, TaK U MMOHSITHH, SBISIONUXCS
CUCTEMHBIMU JJIs1 OTJENbHBIX [TPEIMETOB €CTECTBEHHOHAYYHOIO [IUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE OHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KIaccU(pUKalus, MNEePUOJUYHOCTb, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEepeHHe, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3(PEKT, TEXHOJIOTUs, MaTepHAIIbI.

Oduznka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIUA, HW30TOIIbI,
pPaAMOAaKTUBHOCTh, MOJICKYJIa, OJIIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOITYIPOBOJIHHUKH,
TUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHWE BEIIECTBA, TIas,
pacTBOp, paCTBOPUMOCTh, KpUCTAIITMYECKAs PEIIETKA, CIUIABbI, (PU3NICCKUE BETUIUHBI, €IMHULIBI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TUIaHETHI, 3BE31b1, ColHIIE.

buonorus: ¢orocunTe3, nprxanue, Omocdepa, SKOCHCTEMa, MHHEPAIbHBIE YIOOpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
UCKOIIaeMble, TOTTUBO, BOJIHBIE PECYPCHI.

11



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBbBbI YYEBHOI'O
KYPCA «XUMMUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOTPAMMBI Y4eOHOTO TMpeaMera «XUMUs»
OTPaXalOT TOTOBHOCTH O0YYAIOIUXCSI PYKOBOJACTBOBATHCS CHCTEMOM MO3UTUBHBIX IIEHHOCTHBIX
OpHUEHTAINI U paclIupeHne OMbITa IeATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) DmaTpMOTH4YeCKOro BOCHUTAHHMSA: IICHHOCTHOIO OTHOLICHUS K OTEYECTBEHHOMY
KYJIbTYPHOMY, HCTOPHUYECKOMY W HAyYHOMY HACJIEIUI0, MMOHUMAHUS 3HAUCHUS XUMHYECKON
HAyKH B )KM3HU COBPEMEHHOTO OOINECTBa, CIIOCOOHOCTHU BIIAJETh JOCTOBEPHON MH(pOpManmeid o
NEePEIOBBIX JOCTHKEHUSAX U OTKPBITUSX MUPOBOIl M OTEUECTBEHHOIN XUMHH, 3aMHTEPECOBAHHOCTH
B HayYHBIX 3HAHHAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpa’IaHCKOro BOCHUTAHUSI: TIPEJCTABICHUS O COIUMAIBHBIX HOpPMax M IMpaBUiIax
MEXIUYHOCTHBIX OTHOIICHWA B  KOJUIGKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B
OOIIIECTBEHHO  TIOJIE3HOM, Y4eOHO-MCCIIeNOBATENbCKOM, TBOPYECKOM W JPYruxX BHAAX
NEeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JEATENbHOCTH MPH BbINOIHEHUU
yu4eOHBIX, IMO3HABATEIBHBIX 3a/1ay, BBIOJHCHUH XHUMHUYECKUX OSKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX TPOCKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHUIO W B3aWMOIOMOINM B TIPOIECCE ITOM
yueOHOM J1eATeNbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBEICHUE U MOCTYNKHU CBOUX TOBApHUIIEH
C MO3UILIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB,;

3) HEHHOCTH HAYYHOI0 MO3HAHMS: MUPOBO33PECHUYECKUE IMPEACTABICHUS O BEIIECTBE H
XUMHUYECKOH PEaKIMU, COOTBETCTBYIOIIHME COBPEMEHHOMY VYpPOBHIO pa3BUTHS HAyKd H
COCTaBJISIFOLIME OCHOBY ISl MOHUMAHUS CYIIHOCTH Hay4YHOH KapTHUHBI MHpa, MIpe/icTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOAHON CPEIOH,
0 POJIM XUMUH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH; MO3HaBaTeIbHbIC MOTHUBEI, HAIIPABJICHHbIC HA
MOJTy4YeHUE HOBBIX 3HAHUM 110 XUMUHU, HEOOXOAMMBIE /Il 00BICHEHUS HAOII0JaeMbIX MTPOIIECCOB
W SBJICHUMN, TO3HABaTEIbHON, MH(POPMAIIMOHHON M YHTATEIBCKON KYJIbTYpHl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSTEILHONH pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATYPOH,
JOCTYITHBIMU TEXHHUUYECKUMHU CPEICTBAMHU WH(OPMAIIMOHHBIX TEXHOJIOTUN; HHTEPEC K 00yUEHUIO
¥ [TO3HAHMIO, JII0003HATEIBHOCTh, TOTOBHOCTh ¥ CIOCOOHOCTH K CaMO0OPa30BaHUIO, IPOSKTHON U
HCCJIEIOBATENILCKON JIeATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAamNpaBIE€HHOCTH M YpPOBHS
00y4eHus B JaNbHEHIIIEM;

4) ¢opMupoBaHus KYJIbTYPbI 310POBbSI: OCO3HAHKE [ICHHOCTHU JKU3HU, OTBETCTBEHHOTO
OTHONICHHS K CBOEMY 3/IOPOBBIO, YCTAHOBKH Ha 3I0POBBI 00pa3 )KU3HU, OCO3ZHAHUE MTOCIEICTBUI
U HeNpusATHE BPEOHBIX TNPUBBIYEK (YMOTpPeOJIEHUS alKOrojis, HapKOTHKOB, KYPEHHUS),
HEOOXOIMMOCTH COOJIFOICHHSI TPAaBWJI OE30MacCHOCTH TPU  OOpalleHHH ¢ XUMHUYECKUMHU
BEIIIECTBAMH B OBITY M pPEAIbHOM JKU3HH,

5) TpynoBoro BocnuTaHUA: WHTEPEC K MPAKTHUYECKOMY H3YyUEHHUIO Mpodeccuii U Tpyaa
Pa3IUYHOTO Poja, YBaXKEHUE K TPYIAY U pe3yibTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TNPUMEHEHHS MPEeIMETHBIX 3HAHUM MO XMMHUU, OCO3HAHHBIA BBHIOOP WHIUBUAYATbHOU
TPACKTOPUU MPOJOJLKEHUST 00pa30BaHUs ¢ yYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K
XUMHUH, OOIIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH, yCHemHoN mpodecCHOHaTBHOM
NESATENIbHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTb aJalTUpPOBATHhCS B
npodeccuoHanbHOM cpene;

6) 7K010rMYecKOro BOCMUTAHMS: SKOJIOTHUECKHU IEIeCO00pa3HOE OTHOIICHHUE K MIPUPOJIC
KaK HCTOYHHUKY KM3HU Ha 3eMJiie, OCHOBE €€ CYIIECTBOBAHMS, TIOHMMAHKE [IEHHOCTH 3JOPOBOTO U

12



Oe3omacHOTO OOpa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (GU3HUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOIOEHUS MPaBUI OE30MMaCHOTO TOBEICHUS
npu paboTe C BEUIECTBAMH, a TaKKE B CUTYAIHsIX, YIPOXKAIOIMIUX 3I0POBBI0 U KU3HU JIIONEH;
CIIOCOOHOCTH TIPUMEHSTh 3HAHMSI, MOJy4yaeMble NPU H3YUYEHWU XHUMUH, JUIS pElIeHus 3ajad,
CBSI3AHHBIX C OKPYXKAIOIIeH MPUPOAHOW Cpenoi, sl TMOBBINICHHUS YPOBHS 3KOJIOTHYECKOU
KYJBTYpBl, OCO3HaHMS TNIO0ATBHOTO XapaKTepa SKOJIOTMYECKHX MpoOJIeM M MyTed MX pelieHHs
MMoCcpeaACTBOM MCTOAOB XUMHUH, SKOJIOTMYCCKOI'O MBIINUICHHUA, YMCHHUA PYKOBOACTBOBATLCA UM B
MMO3HABATEJIbHON, KOMMYHHKATUBHOM U COLIMAJIBHOW MPAKTUKE.

METANPEIAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe Pe3yNbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTro mpeamera «XuMHs»
MO3BOJIAIOT CHOPMUPOBATH MpPEACTABICHUE O IIEJIOCTHOM HAaydyHOM KapTHHE MHpa, U
yHHUBEpcajbHble yueOHble AeWCTBUs (IMO3HABATENbHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHbIE),
KOTOpbIe oOecreunBaoT (pOpMUPOBAHME TOTOBHOCTH K CaMOCTOSTEILHOMY IUIAHUPOBAHUIO M
OCYILECTBIICHHUIO YU€OHOH 1eATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMCHUA HUCIOJIB30BaTh HpI/IéMI:I JIOTUYCCKOI'0 MBIINUICHUA TpU OCBOCHHUU 3HAHHUU:
pacKkpbIBaTh CMBICT XHMUYECKUX TMOHATHH (BBIIEISATH HX XapaKTepHble MPHU3HAKHU,
YCTaHABIMBATh B3aUMOCBS3b C IPYTUMHU MOHITHIMHU ), UCIIOJIb30BATh MOHATHUS JIsl O0OBSCHEHUS
OTJENbHBIX (AKTOB U SBJICHUH, BBHIOMpATh OCHOBaHMA W KPUTEPHM I Kiaccu(UKaLUU
XUMHWYCCKHUX BECIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUIUHHO-CIICACTBCHHBIC CBA3H
MeX1y 00beKTaMu U3y4eHHs], CTPOUTh JIOTHYECKUE pacCyK1eHUs (WHIyKTUBHbBIE, IETYKTUBHEIE,
10 aHAJIOTHH), AeNIaTh BBIBOJbI U 3aKIIIOUCHUS;

YMCHHUC NPUMCHATH B NPOUCCCC MO3HAHUA TTOHATUSA (Hpe,Z[MeTHBIG n MeTaHpe,Z[MCTHBIG),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XHMHH, NMPEOOpPa30OBBIBATH IIMPOKO
PUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEJCTABICHUS] — XUMUYECKUN 3HAK (CUMBOJI AJIEMEHTA),
XUMHUecKas (opmyia M ypaBHEHHE XHMHMYECKOM peakuuu — MpH pelleHud y4deOHo-
IIO3HABaTCJIbHBIX 3aJa4, C y‘-IéTOM 9TUX MOACJIBbHBIX HpGI[CTaBHGHI/Iﬁ BBIAABJIATE H
XapaKTCPU30BaTh CYHICCTBCHHBIC NMPU3HAKU HN3YUACMbIX O6I>CKTOB — XUMHUYECKUX BCHICCTB U
XUMHUYECKHX PeaKIui, BBIABIATH O0IIKME 3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHbIE CBA3M U
MIPOTUBOPEYUS B U3yUAaEMBIX MPOLECCAX U SBICHUSIX.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUSA:

YMCHHUC HCIIOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHA, a
TaKkKe B KAuyeCTBE OCHOBBI Il (OPMHUPOBAHHUS THUIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

nproOpeTeHne OIbITa MO TUIAHMPOBAHUIO, OPTaHU3AlUMN U TPOBEICHUIO YUYCHHUECKUX
IKCIIEPUMEHTOB, YMEHHE HA0III01aTh 32 XOJIOM IIPOIECCca, CAMOCTOSTEILHO MPOTHO3UPOBATH €T0
pe3ynbTar, (GopMyaMpoBaTh 0OOOIIEHHS M BBIBOABI [0 PE3yJibTaTaM IMPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATH OTUET O MPOJIeNIaHHOM paboTe.

Pabora ¢ nnpopmanmeii:

yMEHUE BbIOMPaTh, aHAIM3UPOBATH U HHTEPIPETUPOBATH HH(POPMAITUIO PA3IMYHBIX BUIOB
U (hopM npeAcTaBIeHUS, TOTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISipHAsI JIUTEpaTypa
XUMHYECKOTO COJEp)KaHUs, CIIpaBOYHBbIE IMOcoOusi, pecypchl VHTepHeTa), KpUTHYECKH
OLIGHUBATh MMPOTUBOPEUUBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;
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YMEHHE MPUMEHSTh pa3IMYHbIE METO/BI M 3aIIPOCHI IPU MOUCKE U 0TOOpe MH(OpMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJISl BBIMOJIHEHUS y4eOHBIX ¥ TIO3HABATENILHBIX 3a1a4
OTIpeNIeNIEHHOT0 THIA, NMPUOOPETEHHE OMbITa B OOJACTH MCIOJIB30BaHHUA HH()OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIa/IeHNE KYIbTYpOil aKTUBHOT'O MCIIOJIb30BAHUS PA3INYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOMpATh ONTHMAIbHYIO (GOpPMYy MPEICTaBICHUS
UHPOpPMALIUK M WILTIOCTPUPOBATH pellaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHME HUCIOJb30BaTh M aHAJIM3UPOBaTh B Ipoliecce Y4eOHOM M HCCIIEeN0BAaTEIbCKON
JEeSTeIbHOCTH MH(POPMAIUIO O BIUSHUU TPOMBIIIJICHHOCTH, CEJIbCKOT0 X034HCTBA U TpaHCIOPTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJHON CPELBI.

KoMMyHUKAaTHBHBbIE YHHBepcaabHble y4eOHbIe qelicTBHA:

yMEHHE 3a/laBaTh BOMPOCHI (B XOJe Auayiiora W (WiW) JUCKYCCHH) IO CYIIECTBY
oOcyxxnaemMoil Tembl, (OpPMYIHPOBAaTH CBOM MPEIVIOKEHUSI OTHOCHUTENIBHO BBITIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

npuoOpeTeHre  OmbiTa MPE3EHTALUU  PE3yJbTaTOB  BBIMOJHEHUS  XHMHYECKOTO
JKCTIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JabopaTOpHON PabOTHI MO MCCIEIOBAHUIO CBOMCTB
BEIIECTB, YUEOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOH €O  CBEpCTHHUKAaMH  IO3HABAaTEIbHOM U
UCCIIEIOBATEIbCKON JEITEIBbHOCTH MPH PEIICHNH BO3HUKAIOUIMX MpoOJeM Ha OCHOBE yuéTa
00X MHTEPECOB M COTJIACOBAHUS MO3UIUHN (0OCYXIEeHUsS, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBID», KOOPJUHAIMS COBMECTHBIX ACHCTBUIA, ONpeiesieHue KPUTEPUEB O OIICHKE KayecTBa
BBITIOJIHEHHOHM pabOTHI M IpyTHE).

PeryisiTUBHBIE YHHBepcaabHble y4eOHbIe AeiicTBUA:

YMEHHE CAMOCTOSITEIILHO ONPENEsATh LU IeATEIbHOCTH, INIAHUPOBATh, OCYIIECTBRIIATS,
KOHTPOJIMPOBaTh U HPHU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JAESTEIBbHOCTb, BHIOHMPAThH
HanOonee APQPEKTUBHBIE CHOCOOBI pelIeHUs YYeOHBIX M IIO3HAaBaTEeNBHBIX  3ajad,
CaMOCTOSITENIFHO COCTAaBJISITh WJIM KOPPEKTHPOBATH MPEAJIOKCHHBIN alrOpuT™M OSHCTBUN TpHU
BBIMOJTHEHUH 3aJaHUi ¢ Y4ETOM TMOJIyYEHHS HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAaX U PEaKLMsIX, OLICHUBATh COOTBETCTBHE MOJYYECHHOTO pe3yibTaTa 3asBJICHHOMN LIEJH,
YMEHHUE UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITpe/yIaraéMble B yCIOBUHU 3aaHUH.

INPEJIMETHBIE PE3YJIBTATbBI

K konHmy obydenus B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTHXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX IOHSATHH: aTOM, MOJIEKYJa, XMMHYECKHUH
JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECh (OAHOPOAHAS M HEOTHOPOAHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAash M MOJIEKYJISipHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHYECKOTO 3JIEMEHTa B COCJUHEHUH, MOJSIPHBIH 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, HIICKTPOOTPHIIATEIBHOCTh, CTEIICHh OKUCIICHHS, XMMUYECKast
peaknusi, KiIacCH(PUKAIMS PEaKIHMi: pPeakIWu COCAMHEHHS, PEaKIUU PA3JIOKEHUS, peaKIuu
3aMeIIeHus], peaklui 0OMeHa, 3K30- M SHIO0TEPMUYECKHE PEaKIuH, TeIJI0BOH A3PeKT peakuuny,
SJIPO aToMa, SJIEKTPOHHBIM CJIOH aroma, aToMHas OpOUTalb, palyCc aTOMa, XUMHYECKasi CBSI3b,
NOJSApHAs W HEMOJSIpHAas KOBAJICHTHAs CBA3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, PacTBOP,
MaccoBasi 10J1s BellecTBa (IPOLEHTHAs KOHIIEHTPAIHs) B PacTBOPE;

WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHATHH U IPUMEHSATH 3TH MMOHATUS
IIPY OTIMCaHHUHU BEIIECTB M UX MPEeBpaIlCHUl;
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HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsSl COCTaBICHHS (DOpPMYIT BEIIECTB U ypaBHEHUN
XAMHYECKUX PEaKIUii;

OTpECNATh BAJICHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COCIUHEHHSX, CTEICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUAX, IPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeAuHEHUW 1o ¢dopmyaaM, BHUJ XHMHUYECKOW CBs3M (KOBAJCHTHAasT W HMOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

packpeiBaTh cMbica llepuoamueckoro 3akona J[.M. MeHnneneeBa: IEeMOHCTPUPOBATH
MOHMMAaHUE MEPUOIUUYECKON 3aBUCIMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT HX TOJIOKEHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPAHEHHsS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YUEHUs1, 3aK0OHa ABOTajipo;

OIHMCHIBATh M XapaKTepU30BaTh TabInuHyto hopmy [leprnoaudeckoii CHCTEMBI XUMHUYECKIX
3JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noArpynna (A-rpynma)» u «mmodounas noarpynmna (b-
TPYIIAa)», MaJible ¥ OOJIBIITNE TIEPHOIBI, COOTHOCHTHh 0003HAYEHUS, KOTOPhIE UMEIOTCS B TAOJIHIIC
«llepuogmueckas cucremMa xumMuueckux diaemeHToB J[.M. MeHnneneeBa» ¢ 4YHCIOBBIMHU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij sijpa, oOiiee
YHCIIO 3JIEKTPOHOB M PaCHpeeIeHUE UX 10 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMUMHUYECKHUE 3JIEMEHTbHI, HEOPraHWYEeCKHE BEIIEeCTBA, XUMHUYECKHE
peakiuu (110 YUCITY U COCTaBY YYaCTBYIOUIMX B PEaKIIUH BEIIECTB, M0 TeIJI0BOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWUMHYECKHE CBOWMCTBA BEUIECTB Pa3IUIHBIX
KJIACCOB, TMOATBEpPXAasi OMHCAHHUE MPUMEPAMU MOJEKYJISPHBIX YpaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIUi;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HX KA4€CTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

BBIUMCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJTIF0 XMMHUYECKOT0 JIEMEHTa 1o (popmysie CoeAMHEHHsI, MaCCOBYIO JIOJIIO BEILIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUu;

MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHON ACSITENbHOCTH — aHalu3 M CHUHTE3,
cpaBHeHHEe, OO0OOOIIEHHWE, CHCTEMaTh3aluioo, KIacCU(HUKAlUIO, BBIABICHHE MPUUYUHHO-
CJIEICTBEHHBIX CBA3EH — JIJIsl U3yUEHUsI CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIINii, eCTEeCTBEHHO-
HAay4YyHBIE METOJbl TO3HAHWS — HAONIOJEHUE, U3MEPEHHE, MOJEIHPOBAHHE, IKCIEPUMEHT
(peasIbHBIN ¥ MBICIICHHBIN );

clenoBaTh MpaBUiaM  TIOJb30BaHUS  XMMHMYECKOM Tocymoll U J1abopaTOpHBIM
o0opy/i0BaHuEM, a TAKKe ITPaBHIaM OOpaleHHs C BEILIECTBAMHU B COOTBETCTBUU C HHCTPYKIUSMU
M0 BBIMIOJIHEHUIO J1a0OpaTOPHBIX XHMHUYECKHUX OIBITOB IO TMONYYCHHIO M COOHPaHUIO
ra3000pa3HbIX BEHIECTB (BOAOPOJA U KUCIOPOJIa), IPUTOTOBICHHIO PACTBOPOB C ONMpeNeIEHHON
MaccoBOM o€ pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBaTb U MPOBOAUTH XHMHYECKHE
9KCIIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIbIO MHAUKATOPOB
(maxmyc, GpenondranenH, METHIOPAHX U IPYTHE).

K xonmy oOyueHus B 9 kJjiacce mpeMETHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM:

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX HOHATHUH: XUMHYECKHUU OJICMCHT, aToOM,
MOJIEKYJIa, WOH, KAaTHOH, AHUOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AJNIEKTPOOTPHUIIATEIFHOCTh, CTENEHb OKUCIICHUS, XMMUYECKas pPEakKlus, XUMHUYECKas CBS3b,
TETUTOBON APQPEKT peaKIiu, MOJIb, MOJISIPHBIN 00BEM, PacTBOp, SIEKTPOIUTHI, HEIJICKTPOIUTHI,
AIIEKTPOJIUTHYECKAs JUCCOIMAIUS, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIe 1 HEOOpaTUMBbIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC PEAKIINH,
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OKHUCJIUTEb, BOCCTAHOBHUTEIh, OKHCIEHHE M BOCCTAaHOBJIEHHUE, AJUIOTPOMUs, aM(pOTEPHOCTb,
XUMHUYECKasl CBs3b (KOBAJEHTHAs, MOHHAs, METAJUIMYECKas), KpPUCTAUIMYECKas peleTka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW peakLuu, MPEeIesIbHO J0IyCTUMAas
koHneHnTpauus [1JIK BemecTna;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX TOHATUHN U IPUMEHSTh 3TH OHATUS
IIPY OIIMCAHMHU BELIECTB U UX IPEBPAILICHUN;

UCTIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JJISl COCTaBJICHUs (POPMYJT BELIECTB M ypaBHEHU I
XUMHYECKHUX PEaKIni;

ONPENENATh BAICHTHOCTh U CTENEHb OKHMCIEHHUS XUMHUYECKHX 3JIEMEHTOB B COCAMHEHUSAX
Pa3IMYHOIO COCTaBa, IPHUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEIAMHEHUH IO
dopmynaM, BUJ XMMUUYECKON CBSA3H (KOBaJEHTHAs, MOHHAs, METANINYECKasi) B HEOPTraHUYECKUX
COEIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOW (opmyre, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUH, TUIl KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIca Ilepuonnueckoro 3akona /[[.M. MenzaeneeBa u JEMOHCTPUPOBATH €r0
NOHMMAaHME: OIMCBHIBATh M XapaKTepu3oBaTh TaOnuuHyto (opmy Ileproauueckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB: pa3finyaTh MOHATUSA «TJIaBHasg MoArpymnna (A-rpynmna)» u «mnoOodHas
noarpynma (b-rpynmna)», manpie u OOJBIIME MEPHUOJBI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIC
UMEIOTCS B TNEPHOAMYECKONW TaONHIle, C YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps[ Apa, 00IIee YUCIIO IIEKTPOHOB U pacHpeesICHHE HX 10
AIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB AJIEMEHTOB U
UX COCIMHEHWMH B Ipefesiax MajblX MEpUOAOB M TJIABHBIX MOATPYIII C YYETOM CTPOEHUS HX
aTOMOB;

KJaccu(UIUpPOBaTh XMUMHYECKHE 3JIEMEHTHl, HEOPraHWYEeCKHe BEUIeCTBA, XHMHUYECKHE
peakuuu (1Mo YKCIy M COCTaBy yYacTBYIOIIMX B peaklMU BEIIECTB, MO TEIIOBOMY 3P QeKTy, Mo
M3MEHEHUIO CTENEHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CrielU(UIECKUe XUMUYECKHE CBOMCTBA MPOCTHIX
Y CJIOKHBIX BEIIECTB, IOATBEPKAasl ONMCAaHUE TPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUN
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIH;

COCTaBJISITh YPABHEHUS BJIEKTPOJUTUYECKON IUCCOLMAILIMU KHUCIIOT, IIEJI0YEHd U COJeH,
NOJHBIE M COKpalIEHHbIE YpaBHEHUS peakuuil HOHHOrO OOMeHa, ypaBHEHHS peakIHid,
MNOJATBEP)KJAIOLINX CYIIECTBOBAHUE T'€HETHMYECKON CBA3M MEXIYy BELIECTBAMHM pPAa3JIMYHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUHMM IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ITHX PeaKluii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTH
MIPOTEKAHUsI XUMUYECKHUX MIPEBPAILICHUN B PAa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO W MOJSIPHYIO MacChl BEIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIeMEHTa 10 (popMyJie COeAMHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUu;

coOnroAaTh MOpaBWJa  IOJb30BAaHUS  XUMHUYECKOW TMOCynoil u  J1abopaTOpHBIM
o0opy/oBaHuEM, a TaKKe IpaBuiia 00palleHHs C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIUSIMU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XHWMHUYECKHUX OIBITOB IO TOJIYYCHHIO U COOMPAHHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO ra3a);

IIPOBOJIUTh PEAKIMH, MOATBEPKAAIONINE KAYECTBEHHBIM COCTAaB pPa3JIMYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM NYTEM XJOpUI-, OpomMua-, MoAWA-, KapOoHart-, docdar-, CHIHKaT-,
cynbdar-, THAPOKCUI-WOHBI, KATHOHBI aMMOHHS ¥ HMOHBl M3YYEHHBIX  METAJJIOB,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaxX HEOPIraHUUYECKUX BEILIECTB;
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NPUMEHSITh OCHOBHBIC OIEPAIMU MBICIUTEIILHOW JCSITeIbHOCTH — aHAIW3 W CHHTE3,
CpaBHCHHC, 0606H_[€HI/IG, CUCTCMATU3alUI0, BBISIBJICHUC TPUYNHHO-CICACTBCHHBIX cBsI3ell — JJIA
N3YUCHUA CBOIICTB BCIICCTB U XUMHUYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTO/IbI ITIO3HAHUS —
HaOJII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).
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TemaTnuyeckoe NIaHUPOBaHUE

8 kiaace
Ne | HammenoBanme | Kommu Conepxanne 00ydeHHs OCHOBHEBIE BH/IBI
I/ | pa3fenoB M TEM | €CTBO NeSITeNIbHOCTH 00yUaroImuxcs
yueOHOTO 4acoB
npeaMera
Pazgea 1. IleppoHauaibHble XUMHYECKHE IIOHATHS
1.1 | Xumus - 5 IIpenmet xumun. Pos xumMun B PackprIBaTh CMBICIT
BakHas 001acTh KU3HH YeJIOBEKa. XUMHUSI B W3y4aeMbIX TOHITHH.
€CTECTBO3HAHUSA cucteme Hayk. Tena u BemiectBa. | PackpbiBaTh poiib XUMHHU B
U OPaKTUYECKOUN ®u3nYecKre CBONCTBA BEIIECTB. MPUPOJIE U )KU3HU YETIOBEKa,
JeSITeNIbHOCTH ArperaTHoe COCTOSIHUE BELIECTB. | €€ CBsA3b C APYTMMH HayKaMu.
YeJoBeKa [lonsTHE 0 METOAAX MMO3HAHUS B Paznuuatp uncTele BelecTBa U
xuMuu. YucTele BeliecTsa U CMECH; OJHOPOJIHBIE U
cMecu. CriocoObI pa3aeneHus HEOTHOPOIHBIE CMECH.
cMmeceil. Paznuuate ¢pusuueckue u
Xumuueckuit IKCnepumenm: XMUMUYECKUE SIBICHUS.
Lemoncmpayuu: CrenoBath anropurMam
3HaKOMCTBO C XUMHUYECKON WCTIONB30BaHUSA
NOCYJI0H, C paBWJIaMH PabOTHl B | SKCIIEPUMEHTAIBHBIX METOJ0B
mabopaTOpUN U TIPUEMaAMHI — HAOJTIOICHUSI U
obparreHus ¢ 1adopaTOpHLIM sKkcmepuMenTa. Habmonates u
000pyJOBaHHEM. OTIMCBIBATH OOBEKTHI MPH
dusnyeckre CBOWCTBa 00pa3LoB | MPOBEACHUU AEMOHCTPAUH U
HEOpraHUYeCKHUX BELIECTB — 12a00paTOPHBIX OMBITOB 110
METaJJIOB U HEMETAJIIOB. U3YUYCHHIO (PU3NIECKUX
Crioco0sI pazeneHus cMeceit CBOWCTB BEIIECTB, CIOCOO0OB
(¢punpTpoBaHue, BEITIAPUBAHUE, paszeneHus cMecel BELIECTB.
JUCTWILISIINS, Xpomarorpadus). | [IpoBOgUTE XUMUYECKUIA
JlabopamopHvie onvimol: SKCHEPUMEHT MPH Pa3leICHUN
N3yueHue u onucanue cMmeceil (Ha mpuMepe OYHCTKH
(bu3nIecKuX CBOWCTB 00pa3IoB MTOBapEHHOM COJIN) B XO/IE
HEOPraHMYEeCKHUX BEIIECTB. MPaKTU4IeCKO paboTsl Ne 2.
Uzyuenne cnocoboB pazaenenus | CienoBath NpaBUiIam
cMmeceil (C TOMOIIBI0 MarHnTa). [IOJIB30BaHUS XMMUYECKOU
IHpaxmuuecxue pabomoi: nocy1oi 1 1a00paTopHbIM
Ne 1. IIpaBuna paboTs! B o0opyIoBaHNEM, a TAKKE
nabopaTtopuu U TPUEMBI MpaBUIaM OOpaIIeHUs ¢
oOparteHus ¢ 1a00paTOPHBIM XUMHYECKUMHU BEIIECTBAaMH B
000pyIOBaHHEM. COOTBETCTBHH C HHCTPYKLIUEH
Ne 2. Paznenenue cmeceil (Ha MIPY BHITIOJTHEHUN
IIPUMEPE OYMCTKHU IIOBAPEHHOMN MpakTUIecKoi padoTsr Ne 1.
COJIH) BrictpanBaTh pa3BEpHyThIC
MUCbMEHHBIE U YCTHBIE OTBETHI
C OIOpO¥ Ha HH(POPMAILIHIO U3
y4eOHUKa 1 CIPAaBOYHBIX
MaTepHajoB, IPaAMOTHO
HCIIOJIb30BaTh U3yUCHHBIH
MOHATUIHBIN anmapar Kypca
XUMUHU
1.2 | BemectBa u 15 ATOMBI 1 MOJIEKYJIBI. Onpenenars npru3HaKku
XUMUYECKUe XUMHUUYECKHUE IIEMEHTHI. XMMUYECKUX peakLui,
peaxkuu CuMBOJIBI XUMHYECKHX YCIIOBUS UX IIPOTEKAHUS.

3JICMCHTOB. HpOCTBIe 1 CJIOKHBIC

OOBSICHATB CYIIHOCTh
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BellecTBa. ATOMHO-
MOJIEKYIISIPHOE yUCHHE.
Xumudeckas popmyna.
BanenTHOCTH aTOMOB
XUMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB.
OTHOCHUTENIbHAS aTOMHAs Macca.
OTHOCHUTEIIbHAS MOJICKYJIIPHAS
Macca. MaccoBas 1onst
XUMHYECKOTO DJIEMEHTA B
COCJIMHEHHH.

KonuuectBo Bemectsa. Modb.
Mousnsphast macca. B3auMocBsi3b
KOJIMYECTBA, MACCHI M YUCIIA
CTPYKTYPHBIX €IMHHI] BEIICCTBA.
Pacuérsl mo popmynam
XUMHYECKUAX COCTUHEHUM.
dusnveckre 1 XUMUIECKHE
sIBIIeHUS. XUMHYecKast pcaKkuusa nu
e€ mpu3HaKu. 3aKOH COXpaHEHUS
MAacChI BelIecTB. XUMHUYECKUE
YpaBHEHUSI.

Knaccudukaius XuMUaecKux
peaxiuii (CoeTMHEeHS,
Ppa3ioKeHUsl, 3aMEIICHHS,
obmeHa).

Xumuueckuii IKCnepumeHnm:
Lemoncmpayuu:

®dusnueckue CBOMCTBa 00pa3IoB
HEOPraHWYECKNX BEIIECTB —
METAJIJIOB U HEMETAJIIIOB.
OO0pas3Iibl BEIIECTB KOJTUICSCTBOM
1 Monb. ®usznyeckue IBICHUS
(TuaBneHue BOCKa, TassHUE JIbJA,
pacThpaHue caxapa B CTYTIKe,
KHUIICHUE ¥ KOHJCHCAIUS BOJIBI).
XuMudeckue sBieHus (TOpeHne
CBEYH, MPOKAIMBAHUE METHOU
MIPOBOJIOKH, B3aUMO/ICHCTBHC
COJIbI WJIM MeJIa C CONSTHOU
KHCIIOTOM).

Habroenue npu3Hakos
MIPOTEKAHUS XUMUYECKIX
peaxiuii (pa3nokeHne caxapa,
B3aMMO/ICUCTBUE CEPHOM KUCIIOThI
C XJIOpUIOM Oapwsi, TOTyYCHHE U
pa3ioXeHne THAPOKCHIa METU
(I) npu HarpeBaHww,
B3aMMO/ICHCTBHUE JKeJe3a C
pactBopom comnu Meau (1).
OnBITHL, HILTIOCTPUPYIOIIHE
3aKOH COXPAaHEHUS MacCHI.
Jlabopamopnvie onvimo:
Coznanne Moiesnei MoeKy
(IIapoCTepIKHEBBIX).

Onwucanne HU3NIECKUX CBONCTB
00pa3IoB HEOPraHUYECKUX

(U3NYECKUX U XUMHICCKHX
SIBJIEHUU C TOUKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO
yuenus. Kmaccuduuuposatb
XUMUYIECKHE PEAKITUH (110
YUCIIYy U COCTaBY
pearupyonmx 1
00pa3yIomuXxcs BEIIECTB).
CocTaBisaTh (HOpMYyJIbI
OMHApPHBIX BELIECTB T10
BaJICHTHOCTH U ONPEACTSTH
BaJICHTHOCTH 110 (hOpMyIam
BEIIECTB.

PaccraBusate k03 ULMEHTHI B
YPaBHEHUSX XHMUYECKUX
peaKIUid.

Habnronats 1 onuceIBaTh
00BEKTHI IIPHU NPOBEICHUN
JEMOHCTpaLui 1
712a00paTOPHBIX OIBITOB.
[IpoBOAUTH BEIYMCIICHUS IO
(dhopMysiaM XUMHUYECKUX
COEJIMHEHHUI U YPaBHEHUSIM
XMUMUYECKUX PEeaKLnil.
IIpuMeHsATh ecTeCTBEHHO-
Hay4HbIE METO/IbI TO3HAHUS (B
TOM 4HCIIe HaOI0ICHHE,
MOJICJINPOBAHKE, SKCIIEPUMEHT
W OCHOBHBIE OIEpaIiH
MBICJIUTEJIEHON EATEIBHOCTU
(cpaBHEHUE, KITACCU(DUKAIIHS)
BricTpauBaTh pa3sBEpHyThIE
MUCHMEHHBIE U YCTHBIE OTBETHI
C OIOpoi Ha MH(POPMAIIHIO U3
y4eOHHMKA 1 CIIPaBOYHBIX
MaTepuaioB, TPaMOTHO
HCIOJIb30BaTh N3y4EHHBIH
MOHATUHHBIN anmapaT Kypca
XUMUH
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BEILIECTB — METAJJIOB K
HEMETAIIOB.

HabGmronenue pusnueckux
(TaBneHue BOCKA, TASTHUE JTbIA)
1 XUMUYECKHX (TOpEHUE CBEYH,
MPOKAJIMBAHNE MEIHOU
MIPOBOJIOKH) SIBIICHUM.
Habnroaenue u onucanue
MIPU3HAKOB MPOTEKAHUS
XUMHYECKUX PEaKIUil pa3HbIX
THIIOB.

Bouiuucnenus: oTHOCUTEILHOM
MOJIEKYJIIPHOU MacChl BEIIIECTB,
MOJISIPHOH MacChl, MacChI
BEILIECTB, MAaCCHI U KOJIUYECTBA
BEIIIECTBA;

MAaCCOBOU JOJIU XUMUYCCKOrO
3JIeMeHTa 1o GpopMyIie
COCIUHEHNS,;

M0 YPaBHEHUSM XUMHUYECKUX
peaKkuuii: KOIU4eCTBa, MacChl
BEIIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, MacCe PEarcHTOB
WM TPOAYKTOB PEaKIuu

Hroro no pazneny

20

Paznen

2. BaxkHeiiime NpeaACTAaBUTEC/IN HCOPTraHHYCCKUX BCIICCTB

2.1

Bozayx.
Kucnopon.
[Nonstue 06
OKCHIax

6

Bo3nyx — cmech ra3os. CocraB
Bo3ayxa. Kuciopon — anemeHT u
npocToe BemecTBo. Haxoxaenue
KHCJIOpOJa B MPUPOJIE,
(usnveckre 1 XUMUYECKUE
CBOICTBa (peaKiuu TOPEeHNs).
Oxkcunpl. [Ipumenenmne
kucaopoaa. CriocoObI MOTyYeHHs
KHCJIOpOJIa B 1a00PaTOpUH U
npoMmblIluieHHOCTH. KpyroBopot
Kucliopoa B mpuponae. O30H —
AJUTOTPOITHAS MOTUDUKAITUSL
kucnopona. TemnoBoii apdekt
XUMUYECKOH peaKkLu,
TEPMOXUMHUYECKHE YPABHEHHUS,
9K30- U SHAOTEPMHUYECKHE
peakuuu. TOIUIMBO: yronb U
MeTaH. 3arpsi3sHeHHe BO3/yXa,
yCuIIeHHEe MapHUKOBOTO 3 dekTa,
paspylieHre 030HOBOTO CJIOSI.
Xumuueckuii sxcnepumenm:
Jemoncmpayuu:

KauectBennoe onpenenenue
coJlepKaHus KUCIIOpOoia B
Bo3myxe [lomydenne, cobnpanue,
pacmo3HaBaHuE U U3yUCHUE
CBOICTB KHCJIOpO/a.
Habmnroenue B3anMoieiicTBHSI
BEIIECTB C KUCIOPOJOM H

Hcronp30BaTh XUMHYIECKYIO
CHUMBOJIUKY ISl COCTaBJICHUS
(hopMyI BelecTs,
MOJIEKYJISIPHBIX YpaBHEHHUH
XUMHYECKHX PEaKIHi ¢
Y4acTHEM KHUCIOPOAA.
XapakTepuzoBaTh
(ommHMCHIBATEH) COCTAB BO3/IyXa,
¢du3nUecKue 1 XUMHYECKHE
CBOMCTBA KHCJIOPOJIa, CIIOCOOBI
€ro MOJy4YeHHs!, IPUMEHEHNE
W 3HaYCHHE B IPUPOJE U
’KH3HU YenoBeka. CpaBHUBATh
peaKIuy rOpeHHus 1
MEAJICHHOTO OKHCIICHUSI.
OOBSCHATH CYIIHOCTh
9KOJIOTUYECKUX TTPObIIeM,
CBSI3aHHBIX C 3arps3HEHUEM
Bo31yxa. CrnemoBath
mpaBuiiaM 6e30macHOi paOdoThI
B 1abopaTopuu mpu
UCIIOJIb30BAHUU XHMHUYECKOI
TOCYZBI U 000pYAOBaHUS, a
TaKXKe MpaBuiIaM OOpalleHHs C
TOPIOYUMH BEIIECTBAMH.
[TmaHupoBaTh U OCYIIECTBIATH
Ha MPaKTHKE XUMUYECKUE
9KCIIEPUMEHTHI, TPOBOIUTH
HaOJIOCHYS, 1eNIaTh BBIBOBI
10 pe3ysbTaTaM
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YCIIOBUSI BOSHUKHOBEHUS U
MIpeKpaIIeHus TOpeHUs (ToXKapa).
Jlabopamopnutii onvim:
O3HakoMiIeHHE ¢ 00pa3LaMu
OKCHJIOB ¥ OITUCAHNE UX CBOMCTB.
Ipakxmuueckas paboma:

Ne 3. Tlonyuenue u cobupanue
KHCJIOPOJIa, U3yYCHHE €T
CBOJCTB.

Buiuucnenus:

MOJIEKYJISPHOU MacChl KUCIIOPO/Ia
Y 030HA HA OCHOBAaHUU aTOMHOM
MacChl XHMHUYECKOTO JJIEMEHTA;
KOJIMYECTBA, MACCHI BEIIECTBA 110
YpaBHEHUSM XUMHUYECKHIX
peakuui

AKCIIEPUMEHTA MPU
TIPOBEICHHH JTA00PATOPHBIX
OTBITOB U MPAKTUYECKON
paboThl. Beraucisare
KOJIMYECTBO BEILIECTBA, O0BEM
rasa mo popMyJiam.
YyacTBOBaTh B COBMECTHOM
paboTe B rpymre.
BricTpauBaTh pa3sBEépHyThIE
MMUCHhMEHHBIE ¥ YCTHBIE OTBETHI
C OIOpo¥ Ha MH(POPMAIIHIO U3
y4eOHHKa ¥ CIIPaBOYHBIX
MaTepHaioB, IPaMOTHO
WCTIONTE30BATh M3YUYCHHBIN
MOHATUIHBIN anmnapar Kypca
XUMHH

2.2

Bonopon.
[Tonsitue o
KHCIIOTaxX "
COJISIX

Bonopon — anemeHt u mpoctoe
BelecTBO. Haxoxaenue
BOJZIOpPOJIa B TIPUPOIE,
(hU3HYECKUE U XMMHUYECKUE
CBOWCTBa, IPUMEHEHHE, CIIOCOOBI
nosry4deHus1. KucioTer u conm.
MomnspHbIit 00BEM Ta30B.
PacuéTrhl Mo XMMHYECKUM
YpaBHEHUSIM.

Xumuueckuii IKcnhepumenm:
Jemoncmpayuu.

[Monyuenue, cobupanue u
pacro3HaBaHAe BOJOPOA.
BzaumopeiicTBre Bogopoaa ¢
okxcugom menu (1D).
JlabopamopHnuwiii onvim:
BzaumoaeiicTBre KUCIOT C
METaJIAMH.

Ipakxmuueckasn paboma:

Ne 4. Tlony4enue u cobupanue

BOJIOpPO/Ia, U3YUYEHHE €TO CBOKCTB.

Buiuucnenus:

00BEMa, KOJIMYECTBA BEIECTBA
rasa 1o ero U3BeCTHOMY
KOJIMYECTBY BEIECTBA HITH
00BEMY; 00BEMOB ra30B 1Mo
YPaBHEHUIO PEAKIMK HA OCHOBE
3aKO0HA 00BEMHBIX OTHOIIIEHHIMA
ra3oB

PackpeiBaTh cMBICT
W3y4YaeMbIX TOHITUH U
HNPUMEHSTB 3TH NOHATHUS NIPU
OIMCAaHUU CBOWCTB BEILECTB U
UX NIPEBPALICHUH.
XapaxkTepu3oBaTh
(ommmcpIBaTh) HU3MUECKHUE U
XMMHUYECKHE CBOICTBA
BOJIOpPOJIa, CLOCOOBI €T0
MOJTyYeHUs], TPUMEHEHUE.
CoOupath npubop s
MOJTYYEHUS BOAOPOIA.
Hcnonb30BaTh XHMUYECKYTO
CHUMBOJIUKY JUTS COCTaBIICHUS
(bopMyI BelecTs,
MOJIEKYJIIPHBIX YPaBHEHUI
XUMHUUYECKUX PEaKILMii ¢
ydJacTHeM BOJIOpOIA.
Beraucnisats MOJISIpHYO Maccy
BEIIECTB; KOJHMYECTBO
BelecTBa, 00bEM rasa, Maccy
Berectsa; [IpoBoanTs
Pacy€ThI 110 ypaBHEHUSAM
XUMHUYECKUX PeaKInil:
KOJIMYeCTBa, 00bEMA, MacCHI
BEILECTBA IT0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
pEareHTOB WU MPOITYKTOB
peaknuu. CrefoBath
npaBuiaM 6e30macHON paboThI
B JTa0OpaTOpHH NpH
UCTIONIb30BAaHUU XUMHUUYECKOM
MOCyZbl U 000PYJI0OBaHUs, &
TaKXe MpaBUiIaM 0OpalleHHs C
TOPIOYHNMH BEIIECTBAMU B
ovITy. [LITannpoBats 1
OCYIECTBIISITH Ha MPAaKTUKE
XHMHYECKNE SKCTIEPUMEHTEI,
MIPOBOIUTE HAOIIFOICHHUS,
JieNaTh BBIBOBI IO
pe3ysbTaTaM SKCIIepUMEHTA.
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Y4acTBOBaTh B COBMECTHOM
pabote B rpymme

2.3 | Bona. 5 ®dusnueckre CBOMNCTBA BOMIBI. PackpsiBaTh CMBICT
PacTBopEI. Bopa xak pacTBopuTES. W3y4YaeMbIX TOHITUH U
[ousitue 00 XUMHUYECKUE CBOMCTBA BOJIBI. NPUMEHSTh 3TH TOHATHUS PU
OCHOBaHUSIX OcHoBaHuS. OIIMCAHUU CBOIICTB BEILECTB U

PactBopsl. Pons pacTBopoB B UX MPEBPALICHUH.
NpPUPOJE U B KU3HU YEIOBEKA. XapakTepu3oBaTh (U3NIECKUE
Kpyrosopot Boasl B IpupoJe. U XUMHYECKHE CBOUCTBA BOJIBL,
3arpsi3HeHHEe NPUPOIHBIX BOJI. e€ poJIb KaKk PacTBOPHUTEIS B
OxpaHa 1 0YMCTKA PUPOAHBIX MPUPOAHBIX MPOLECCaX.
BoJl. Hachimennsle u CocraBiirh ypaBHEHHUS
HEHACBIIICHHBIE PACTBOPBI. XAUMHUYECKUX PEeaKIni ¢
PacTBOpHMOCTH BeliecTB B BoAe. | ydacTueM Boabl. OOBACHSITH
MaccoBast 107151 BeliecTBa B CYIIHOCTB 3KOJIOTHYECKUX
pacTtBope. po0JeM, CBSI3aHHBIX C
Xumuueckuit IKCnepumenm: 3arpsi3HEHHEM IPUPOTHBIX
Lemoncmpayuu: BOJI, CIIOCOOBI OUMCTKH BOJIBI
PacTBOpeHue BemiecTs ¢ OT TIpUMecei, MEpHI M0 OXpaHe
Pa3INIHON PACTBOPHUMOCTHIO. BOJI OT 3arpsI3HCHUSI.
BsaumoneiictBue Bozpl ¢ [ImanupoBaTh M OCYIIECTBIATD
MeTaiaMu (HaTpHeM H Ha MPaKTHKE XUMUYECKUE
kajbiueM). Mccnenosanue 9KCTIEPUMEHTHI, TPOBOIUTH
PacTBOPOB KUCIIOT U LIEJIOYEH ¢ HaOJroe s, AeTaTh BbIBOIBI
MOMOIIbI0 HHAUKATOPOB. 0 pe3yJIbTaTaM
Jlabopamopnvie onvimol SKCTIEpUMEHTA MpU
HUccnenoBanne ocobeHHOCTEH MIPOBEIECHUH J1a00PATOPHBIX
PacTBOPEHHMS BEILECTB C OTIBITOB U PAKTHYECKON
Ppa3IUYHOM PACTBOPUMOCTHIO. pabotel. CenoBath MpaBuiIam
[TpuroroBieHue pacTBOPOB € Oe3omacHoO pabOTHI B
onpenenaéHHOW MaccoBOM onei nmabopaTopuu Ipu
PacTBOpEHHOTO BELIECTBA. WCTIONB30BaHUN XUMHUECKON
Ipaxmuueckas paboma MOCYBI U 000PYA0BaHUSI.
Ne 5. IIpuroroBnenue pactBopoB | IIpoBOAUTH BEIUMCIEHUS C
¢ onpeaenéHHON MacCOBOM 10y | MPUMEHEHHUEM MOHATUS
PacTBOpEHHOTO BELIECTBA. «MaccoBasi JI0JIsl BELIECTBA B
Buoiyucnenus: pactBope». BricTpanBath
C MCIIOJIb30BAHUEM MOHATHS pa3BEPHYTHIEC MUCHMEHHBIE U
«MaccoBasi I0JIsl BEIIECTBA B yCTHBIE OTBETHI C OMOPOH HA
pacTtBope» WHPOpPMaLUIO U3 yueOHUKa U
CIPaBOYHBIX MATEPUAJIOB,
IPaMOTHO HCIIOIb30BaTh
W3Y4EHHBIN MOHSITUHHBINA
anmapar Kypca XMMUHU

2.4 | OcHOBHBIE 11 Knaccugukanus neopranndeckux | Knaccupuumuposatsb
KJIACCBI coenuHeHnH. OKcUbl. n3y4yaeMble BEIIEeCTBa 10
HEOPraHUYECKU Knaccudukaiius oKkCUIoB: COCTaBY M CBOMCTBaM.

X COeQUHEHUN

coneoOpa3yromue (OCHOBHBIE,
KHCIIOTHBIC, aM(OTEPHEIC) U
HECO0JIC0Opa3yroIne.
Homenkmarypa okcHI0B.
dusnveckre U XUMUIECKHUE
cBolicTBa okcuaoB. [lonyuenue
okcuoB. OCHOBaHMS.
Knaccugukanus ocHOBaHUiA:
IEJI0YN U HEPACTBOPUMBIE

CocraBnars GopMyIIbl
OKCHJIOB, KUCIJIOT, OCHOBaHHH,
COJIEH M Ha3bIBaTh HX I10
MEXAyHapOIHOH
HOMEHKJIaType.
[Iporuo3upoBath cBOMCTBA
BEIIECTB Ha OCHOBE O0IINX
XUMHUYECKUX CBOICTB
M3Y4YEHHBIX KJIACCOB/TPYIII
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ocHoBaHus. HoMenkmnarypa
ocHOBauwmii. PuU3NUYECKUC U
XHMUYCCKHE CBOMCTBA
ocHoBaHuil. [lomyuenue
ocHoBaHMi. KHClIoTEL.
Knaccudukaius KUcior.
Homenknatypa KUcnor.
dusnveckue 1 XUMUYSCKUE
CBOMCTBA KHUCJIOT. Psn
akTuBHOCTH MeTayiioB H.H.
Bekerona. [lonyueHnue Kucnor.
Comu. HomenkmnaTypa comneit.
dusnvecKkue U XUMHUYECKUE
cBoiicTBa conelt. [lonmydenune
coieit. 'eneTnmyeckas CBA3b
MEXIy KJlaccaMu
HEOPraHWYECKUX COCTUHECHUH.
Xumuueckuii Ixkcnepumenm:
Jlemoncmpayuu.

O0pa3ibl HeOPraHMYECKUX
BEILECTB Pa3IUYHBIX KJIACCOB.
OMBITHL, WLTIOCTPUPYIOIIHE
XHMUYECKHE CBOMCTBA KIIaCCOB
HEOPTraHUYECKUX BEIICCTB.
JlabopamopHvie onvimoi
Ormpenenenne pacTBOPOB KUCIOT
1 IIEJIOYCH C ITOMOIIBIO
UHIUKaTopoB. U3yueHue
B3aMMOJICHUCTBHS KUCIIOT C
MeTaJlIaMU, peaKui
HEUTpaIU3auu.
BzaumoneiictBue pactBopa
CEpHOM KHUCJIOTHI C OKCHUJIOM M€l
(II). IlomyueHune HEpaCTBOPUMBIX
OCHOBaHMi. BEITecHeHHE 0JHOTO
MeTajuia IpyruM U3 pacTBopa
COJIN.

Tpakxmuueckas paboma

Ne 6. Pemienue
IKCTIEPUMEHTAILHBIX 33]1a4 110
TeMe «BakHeHIme Ki1acchl
HEOPraHUYECKUX COCTUHEHUI.
Buiuucnenus:

M0 YpaBHEHUSIM XUMHUYECKOU
peaKIuu: KOINYECTBA BEILECTRA,
00BEMa, MacChI 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB WX MPOTyKTOB
peaKIum

BEIIECTB, K KOTOPbIM OHU
otHOCsTCA. COCTaBIATH
MOJIEKYJISIpHBIE YPaBHEHHS
peaxuii, HIUTIOCTPUPYIOLINX
XUMUYECKHE CBOICTBA U
CHIOCOOBI TTOTyYEHUS BEIIECTB
W3yYCHHBIX KJIaCCOB/TPYIII, a
TaKXe MOATBEPIKIAFOIINX
TeHETHUYECKYIO B3aUMOCBSI3b
Mexay HUMU. [Ipon3BoanTsb
BBIYUCIICHHUS IO YPaBHEHUSIM
XUMHUUYECKUX PEeaKiuil.
[TmaHupoBaTh M OCYIICCTBIISATD
Ha MPAKTHKE XUMHUYECKHUE
9KCTICPUMEHTHI, TPOBOTUTH
HaOJIIOIEHUS, E€NIaTh BEIBOILI
0 pe3ysbTaTaM
SKCIIEPUMEHTA TPU
MIPOBEJICHUH Ja00paTOPHBIX
OTIBITOB U MIPAKTUYECKHIX
pabot. CriefjoBaTh paBuiIam
Oe3onacHoi paboTHI B
nabopaTtopuu Npu
WCTIONb30BaHIH XUMHUYECKON
MOCY/TI 1 000PYTOBAHUS.
BricTpauBath pa3sBEpHyThIE
MMMCHEMEHHBIE M YCTHBIE OTBETHI
C OIOpoi Ha MH(POPMAIIHIO U3
yueOHHUKA ¥ CIIPABOYHBIX
MaTepraioB, TPAMOTHO
WCTIONTE30BATh M3YYESHHBIN
MOHATUIHBIN anmnapar Kypca
XUMHHU

Hroro no pazaeny:

30

Pazpnen 3. [lepuoguuecknii 3axon u Illepnoanueckasi cucreMa xumuyeckux 3j1ementos /1. U.
MenpeneeBa. CTpoeHne aToM0OB. XUMHYeCKasi CBsA3b. OKUCIANTEIbHO-BOCCTAHOBUTEIbHbIE

peakumnu

3.1 | [lepuoanueckuit 7 IlepBbie NONBITKH PackpbiBath cMBICI
3aKOH U KJTACCU( KA XUMHUYECKUX MEePUOIUYECKOT0 3aKOHA.
[Tepuonnueckast snemeHToB. [loHsATHE 0 rpynmax OnuceIBaTh CTPOCHUE
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cHCTEMa
XUMHYECKHUX
3JeMeHTOB /.
W. Menpenecna.

CXOJIHBIX BJIEMEHTOB (II€JI0OYHBIC
U I[EJIOYHO3EMEIIbHBIE METAILIbI,
raJoreHbl, ”THEPTHBIC Ta3bl).
DJeMeHTHI, KOTOpble 00pa3yroT

tabmunsl «[lepuomuueckas
CHCTEMa XMMHYCCKUX
snementoB J[.H.
MenpeneeBa». MoaenupoBaTh

Crpoecnne aMdoTepHBIe OKCHUIIBI U CTpPOCHHE aToMa,

aToma rugpokcuibl. Ilepuoandeckuii SHEPreTUYECKUX YPOBHEU U
3akoH. Ilepnonnyeckas cucrema NOAYPOBHEH MpU MOMOIIHU
XUMUYeCcKUX 35eMenToB J[.1. PUCYHKOB, DJIEKTPOHHBIX
Mengeneena. Koporkonepuonnas | KoH(puUrypamnmii u
U ITUHHONIEPUOIHAS ()OPMBI ANEKTPOHHOTPAPUIESCKIX
IIepuoamnueckoil cuctemMsl ¢dopmyn. HosicHsTh
XUMHUYECKUX dnemMeHToB .M. (U3UYECKUIN CMBICIT
Mengeneesa. [lepruosst u MOPSAIKOBOTO HOMEPA,
rpynibl. DU3NUECKUN CMBICT HOMEPOB MEPUOIA U TPYIIIbI
MOPSAKOBOIO HOMEpa, HOMEPOB 3JeMeHTa. XapaKkTepru30BaTh
MIEPUO/A U TPYIIIBI AJIEMEHTA. XUMHYECKHE IJIEMEHTHI
Crpoenue atomoB. CocTaB MEPBBIX TPEX MEPUOJIOB,
aTOMHBIX siAep. M3oTonsl. KaJIMH, KaJIbIIHN U UX
OnektpoHsl. CTpoeHme COCTMHEHHSI 110 TIOJIOKCHHIO B
AIIEKTPOHHBIX 000JIOYEK aTOMOB [Tepunonnueckoit cucreme J. 1.
nepBbiX 20 XUMUYECKUX MenneneeBa. OOBSICHATH
anemeHToB [leproanueckoi o0IIMe 3aKOHOMEPHOCTH B
cuctemsl [I.1. MeHeneena. U3MEHEHHUHU CBOICTB
XapakTeprucTHKa XUMHUIECKOTO XUMHYECKUX IIEMEHTOB
3JIEMEHTA 10 €ro MOJIOKEHHUIO B (M3MeHeHHe paguycoB aTOMOB,
Ilepunonnueckoit cucreme .M. 3IEKTPOOTPULIATENILHOCTH,
MenneneeBa. 3aKOHOMEPHOCTHU BaJICHTHOCTH) M UX
W3MEHEHUS paJnyca aTOMOB COEIMHEHHH B TIPEeIax
XUMUYECKUX DJIEMEHTOB, MaJIbIX TIEPUOJIOB U TIIaBHBIX
METAITIYECKUX U MOATPYIII ¢ YY4ETOM CTPOCHHUS
HEMETAJUTMYECKUX CBOMCTB I10 WX aTOMOB;
rpynmnaM v nepuojiaM. 3HaueHue | Y4acTBOBaTh B COBMECTHOU
[Tepnoanueckoro 3akoHa u paboTe B mape Wiu rpymre.
Ilepuonnueckoit cucTemsl BricTpanBats pa3BEpHyThIE
XUMHUYECKHX JIEMEHTOB ISt MKUCbMEHHBIE U YCTHBIE OTBETHI
pa3BUTHS HAYKH U MPAKTUKH. C onopoii Ha HHPOPMAIIUIO K3
J.M. Mennenees — y4€HbBIN U yueOHUKa U IpyTrux
TpaXTaHUH. HWCTOYHHUKOB, B TOM YHCIIE
Xumuueckuii IKchepumenm: HNurepnera
Jlemoncmpayuu.
B3aumopeiicTBue rupokcuaa
[IUHKA C paCTBOPaMH KHUCJIOT U
uienoueil. MonenupoBaHue
CTPOCHHUS MOJIEKYJI TP MOMOIIH
PHUCYHKOB, MOJIENIEH,
3JIEKTPOHHBIX B CTPYKTYPHBIX
dhopmyit. Tabnuma
«lepuoguueckas cuctema
XUMHYECKUX d1eMeHToB J[. 1.
MenneneeBay.
Jlabopamopnvie onvimol
O3zHakomIIeHHE ¢ 00pa3maMu
METAJIJIOB U HEMETAJJIOB

3.2 | Xumuueckas Xumnueckas cBsi3b. KoBanentHas | PackpwiBaTh cMbICT
CBS3b. (TonspHas ¥ HETIONIApHAsl) CBSA3b. | M3y4aeMbIX IOHSATHUH.
OKHCIATETHHO- DIIeKTPOOTPHUIIATEIIEHOCTh OmpenensaTs BUI XUMHIECKON

CBA3U B COCIMHCHUU.
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BOCCTAaHOBHUTCIIb
HBIC pCaKIINKU

XUMUYECKUX dJIEeMEHTOB. MloHHas
cBs13b. CTENeHb OKHUCTICHHSL.
OKHCIUTETBHO-
BOCCTAHOBUTEIIbHBIC PEAKIUH.
IIpoueccrl okuciieHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U
BOCCTAHOBUTEIU. XUMUYCCKUM
SKCIEPUMEHT: U3yUCHUE
00pasoB BEMIEeCTB METAUIOB U
HEMETaJUIOB, B3aUMOJICHCTBUE
TUIPOKCH]IA ITUHKA C PACTBOPaMU
KHCJIOT | IeJI0UeH, MpoBeIcHNE
OTIBITOB, WILTIOCTPUPYIOIIAX
MIPUMEPBI OKUCITUTEEHO-
BOCCTAaHOBUTEJIHHBIX PEAKITHA
(ropenue, peakiuu pa3ioKEHHUs,
COCTMHCHHS).

Xumuueckuii sIxcnepumenm:
Jlemoncmpayuu.

OMNBITHL, WLTIOCTPUPYIOILINE
MIPUMEPBI OKUCITUTENHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMN
(ropenue, peakiuu pa3ioKEHHUs,
COCTHCHMS)

MogenupoBatk CTpOEHHE
MOJIEKYJI ITPH TOMOIIIH
PUCYHKOB, MOJIEJIEH,
AJNIEKTPOHHBIX U CTPYKTYPHBIX
dhopmy.

Hcnonp30BaTh XUMHUYECKYIO
CUMBOJIUKY JUISI COCTABIICHHS
(hopMyn BemecTs,
AJIEKTPOHHOTO OanaHca
peaknuil. OnpenensrTsb
CTEIeHb OKUCIICHHSI aTOMOB
XMMHUYECKUX JIIEMEHTOB TIO
dhopmyam U COCTaBIATH
(hopMynbl OUHAPHBIX
COEIMHEHUH I10 CTENECHU
OKHCIIEHUS aTOMOB
XMUMUYECKUX JIEMEHTOB.
OmnpenensiTe OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisiTh
KO3 QHULUEHTHI B cXeMax
MIPOCTBIX OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIIMIM
METOJIOM 3JIEKTPOHHOTO
Oananca. HaOmronate
XUMHYECKHUE OIBITHI I10 IJIaHY,
aHAJIM3UPOBATh U JIeaTh
BeIBOAEL. Mcmons3oBate UKT
JUTS CO3aHUS MOJIEINEH,
MOJTOTOBKHU MPE3EHTALIUMN,
JOKJIAJIOB TI0 TEME.
BricTpauBath pa3BEpHyThIE
MUCHbMEHHBIC ¥ YCTHBIC OTBETHI
C ONopoit Ha HHPOPMAIIUIO U3
y4eOHMKa U IPYTHX
WCTOYHHUKOB, B TOM YHCIIE
Hurepnera

HWroro o pazneny 15
PesepBHOE Bpemst 3
OBIIEE YHCJIO 68
YACOBIIO
IMPOI'PAMME
9 kaacc
No | HawmmenoBanme | Komwg Conepxanne 00ydIeHHS OCHOBHBIC BHJIBI
/T | pa3jenoB M TEM | €CTBO JeSITEIIBHOCTH 00YYaroInXCs
y4eOHOT0 4acoB
npeamera

Paznen 1. BemecTBO M1 XMMHYECKHE P€aKIIuHA

11

IToBTOpEHME U
yriryoaenue
3HaHUI
OCHOBHBIX
pasnenoB Kypca
8 kimacca

5

Tlepuonuueckuit 3aKoH.
ITepuoauueckas cuctema
XUMHYECKUX 3j1eMeHToB J[. 1.
Menneneera. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MECHECHUU
CBOMCTB XMMHYECKHUX JICMEHTOB
MIEPBBIX TPEX MEPHOJIOB, KaJIHs,

XapakTepruzoBaTh
XUMHYECKUE IIICMEHTHI
MEPBBIX TPEX MEPUOIOB, KATTUS
Y KaJbIHS [0 UX TIOJIO0KEHUIO
B [lepnoanueckoii cucteme /1.
N. Menneneena.
Kiraccudummponats u
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KaJbIUs U UX COCUHEHUN B
COOTBETCTBHH C ITOJIOKEHUEM
snemeHTOB B [lepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.
CrpocHme BemecTBa: BUIABI
XHMHYECKOM CBSI3U. THIIbI
KPUCTAJUIMYECKUX PELIETOK,
3aBUCUMOCThH CBOMCTB BeIlleCTBa
OT THIIa KPUCTAJUINYECKON
PELETKY U BUJA XUMUYECKOH
cBs3u. Knaccudukanus n
HOMEHKJIaTypa HEOPTaHNIECKUX
BellecTB. XUMHUYECKUE CBOMCTBA
BEIIIECTB, OTHOCSIINXCS K
pPa3ITUYIHBIM KJIaccaMm
HEOPraHWYECKUX COEIMHEHUH,
TeHEeTHYECKas CBS3b
HEOPraHWYECKHUX BEIIECTB.
Xumuueckuii IKcnepumenm:
Jemoncmpayuu.

O03HAKOMJICHUE ¢ MOJCISAMU
KPUCTAJUTHYECKHUX PEIIETOK
HEOPTaHUIECKUX BEIIECTB —
METAJIJIOB U HEMETAJJIOB
(rpadwura 1 anmasa), CIIOKHBIX
BEIECTB (XJIOpH/Ia HATPHS)

Ha3bIBaTh HEOPraHUUYECKUE
BEIIECTBA U3Y4YECHHBIX
kjaccoB. ONHCHIBATH O0IIHE
XUMHUYECKHE CBOWCTBA
BEIIECTB Pa3INYHBIX KJIACCOB,
MOJTBEPKJaTh CBOICTBA
MIpUMEpaMH MOJIEKYJISIPHBIX
YPaBHEHUH XUMUYECKHUX
peakmuii. OnpeaensaTs BUIT
XUMHUYECKOM CBA3M U THIL
KPUCTAJUTMUECKON PEILIETKN
Bemectsa. IIporuo3uposars
CBOICTBA BELIECTB B
3aBHCHMOCTH OT UX CTPOCHHSI.
BricTpauBaTh pa3sBEépHyThIE
MMMCHEMEHHBIE M YCTHHIE OTBETHI
C Onopoil Ha HHPOPMALIUIO U3
y4eOHHKa U CIPAaBOYHBIX
MaTepuasioB, TPaMOTHO
WCIIOJIb30BaTh U3yUYEHHBIN
MOHSATUIHBIN anmapaT Kypca
XUMHHU

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMUYECKHUX
peaxuuit

Knaccugukanust XuMuaecknx
peaxuii o pa3IuIHbIM
IpU3HaKaM (II0 YUCILy U COCTaBYy
Y4YacCTBYIOIIUX B PEAKLIUU
BELIECTB, M0 TEIUIOBOMY

3 dexTy, M0 N3MEHEHHUIO
CTECTICHEH OKUCIICHUS
XUMHUYECKHX JIEMEHTOB, 10
00paTUMOCTH, 110 YYACTHIO
KaTtaam3aropa). JK30- U
SHAOTEPMUYECKUE PEAKIUH,
TEPMOXMUMHUYECKUE YPaBHEHUS.
IIonsTHE O CKOpOCTH
XuMudeckoy peakuuu. [lonsarue
00 00paTUMBIX U HEOOPATUMBIX
XUMUYecKUX peakuusx. [lonstue
0 TOMOTEHHBIX U T€TePOTreHHBIX
peakuusix. [lonsitue o katanuse.
[lonsATHE O XMMHUYECKOM
paBHOBecuH. PaKTOPHI,
BIIMSIIOIINE HA CKOPOCTh
XUMUYECKOH peakuuu u
MOJIO’KEHHE XUMHUUECKOTO
paBHOBecHsl. OKUCIUTETHHO-
BOCCTaHOBHUTEJIbHbIE PEAKLIUH,
AIIEKTPOHHBIN OataHc
OKHUCJIUTENIBHO-
BOCCTaHOBUTEJIBHOM PEaKLIUH.
CocraBrienue ypaBHEHAN
OKHUCJIUTENIBHO-
BOCCTaHOBUTEJIbHbIX PEaKLMH C

PackpsiBaTh cMBbICH
M3y4aeMbIX OHITHH U
MIPUMEHATH 3T MOHATHUS TIPU
OTIMCAaHUM CBOWCTB BEIIECTB U
UX TIPEBPALICHUH.
Kiraccudumuponats
XUMHYECKHE PEaKInH 110
Pa3IUYHBIM [IPU3HAKAM.
YcranaBnuBaTh 3aBUCUMOCTD
CKOpPOCTH XMMHUYECKOU
peaKIuy OT Pa3IMIHBIX
¢akropos. [Iporao3uposatsb
BO3MOYKHOCTH MPOTEKAHUS
XUMUYECKUX TPEBPAIICHIHN B
Pa3IUYHBIX YCIOBUSIX.
Onpenensate OKUCIUTEND U
BoccranoButennb B OBP.
CocTaBnsiTh NIEKTPOHHBIN
OayaHC peaKIu.
[Ipou3BoANTH BEIYUCIICHHSI T10
XUMUYECKAM YPaBHEHHSIM.
YyacTBOBaTh B COBMECTHOM
paboTe B mape Wiu Ipyme.
BricTpauBaTh pa3sBEpHyThIE
MMMCHEMEHHBIE M YCTHBIE OTBETHI
C OIOpoi Ha MH(POPMAIIHIO U3
yueOHHUKA U CIIPABOYHBIX
MaTepuaioB, TPAMOTHO
WCTIONIE30BATh M3YUESHHBIN
MOHATUIHBIN anmnapar Kypca
XUMHH
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UCTIOJIB30BaHUEM METOJIa
3JIEKTPOHHOTO OaJlaHca.
Xumuueckuii Ixkcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH
CKOPOCTH XUMHYECKOHN peaKIiu
OT BO3JICHCTBHS Pa3IMIHBIX
(hakTopoB. OMEITHI,
WJUTIOCTPHUPYIOIIUE MPUMEPBI
OKHUCIIUTEIBHO-
BOCCTAaHOBUTEILHBIX pPEaKIi
(ropenue, peakiuu pa3iIoKeHHUs,
COCTMHCHIIS).

Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U
MAacChl PEareHTOB WIN IMPOILYKTOB
M0 YPaBHEHUSM XUMHUYECKUX
peakiuit

1.3

DIIEKTPOTUTHYE
cKas
JTUCCOITHATTHSL.
XuMuueckue
peaxIum B
pacTBopax

Teopust PIEKTPONTUTHIECKON
JIACCOITHAITIH. DJICKTPOIUTH U
HERNIEKTPOIUTHI. KaTnoHsl,
aHMOHBI. MexaHu3M
JIACCOITHAITIH BEIIECTB C
Pa3TUYHBIMH BUJAMHU
XUMHYECKOM cBs3u. CTeneHb
nuccorarui. CUibHbIC U
cia0bie AIEeKTPONUTHL. Peakiun
WOHHOTO OOMeHa. Y CIIOBHS
IIPOTEKaHUs peaKUil HOHHOTO
oOMeHa, MOJIHBIE U COKpaIIEHHBIE
WOHHBIC YPaBHEHUS PeaKIIHi.
CBolicTBa KHUCIIOT, OCHOBaHUH U
coJieli B CBETE IPECTABIICHUI 00
ANEKTPOIUTHIECKOM
nuccoranui. KadecTrBeHHBIC
peakuuu Ha UoHBI. [ToHsATHE O
TUAPOIU3E COJIEH.

Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu.

HccnenoBanue
3IEKTPOTIPOBOTHOCTH PACTBOPOB
BEIICCTB, MPOIIECcca AUCCOIMAIIAN
KHCIOT, IIeJIoUeH U coleh
(BO3MOXHO HCIIOJIH30BAHKE
BUjIcoMaTepruanoB). OIBITHI,
WUTFOCTPHUPYIOIIHE MPU3HAKU
IIPOTEKAaHUs peaK Uil HOHHOTO
oOMeHa (0Opa3zoBaHUE OCaJKa,
BEIZICJICHHE Ta3a, 00pa3oBaHUE
BOABI). Pacrio3naBanme
HEOPTaHWYECKHUX BEIIECTB C
MTOMOIIIBIO KAYeCTBEHHBIX
peaKkuuii Ha UOHBI.
JlabopamopHutii onvim:
N3ydeHne npru3HaKkoB
MIPOTEKAHMUS PEeaKITUH HOHHOTO
oOMeHa B pacTBOpax

PackpbiBath cMBICI
M3y4aeMbIX TIOHATHH, a TaKKe
CMBICT TEOPUHN
3JIEKTPOJIUTUUECKON
nucconuaryu. OObICHIT
MPUYUHBI
3JIEKTPONPOBOJHOCTH BOJHBIX
PacTBOPOB BEIECTB,
pa3nuyath cnadble U CUIIbHBIE
anekTposuThl. COCTaBIATH
YpaBHEHUS TUCCOLUALNU
KHUCJIOT, IIeJIoUel U COJIEeH,
MIOJIHBIE U COKpAIEHHBIE
HOHHBIE YPaBHEHUS
XUMUYECKUX PEaKIUil
HWOHHOT'O 0OOMEHa, KpaTKHe
WOHHBIE YPaBHEHHS MPOCTHIX
pEeaKUUid TUAPOIIN3a COJICH.
XapakTepu3oBaTh 001He
XMMHYECKHE CBOWCTBA
BEIIECTB Pa3IMYHBIX KJIaCCOB
Ha OCHOBE TEOPUHU
ANEKTPOITUTHIECKOM
TTUCCOITUAIIVH; TTOITBEPKIATh
CBOICTBA IpPUMEPAMHU
MOJIEKYJISIPHBIX ¥ HOHHBIX
YpaBHEHUH XUMUIECKHIX
peakuuii. Pemrats
OKCIICPUMCHTAJILHBIC 3a1a4U
o teme. [lmanupoBath u
OCYIIECTBJISATH Ha IPAKTHKE
XUMUYCCKUC OKCIICPUMCHTHI,
MIPOBOANTH HAOIIOACHHUS,
JIeNaTh BBIBOZBI IO
pe3ynbTaTaM 3KCIIepHUMEHTa
MIpH TTPOBEICHUH
J1a00paTOPHBIX OIBITOB U
MPaKTUYEeCKUX padoT.
CrenoBaTh paBHiIaM
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3NEKTPOJIUTOB (C 00pazoBaHUEM
ocajika, BhIJICIICHHEM ra3a,
o0pa3oBaHHEM BOJbI).
Ipaxmuuecxas paboma:

Ne 1. Pemmenue
9KCIIEPUMEHTAIBHBIX 337124 I10
TeMe.

Buviuucnenus:

10 YPaBHEHUSIM XHMUYECKUX
peakuit

Oe3onacHoi paboTHI B
JabopaTopuy IPH
WCIOJIb30BaHNH XUMHUYECKOH
Mocy sl 1 000PyIOBaHUS.
[IpoBOAUTE BEIYMCIIEHUS 11O
XUMUYECKUM YPaBHEHHUSM.
VY4acTBOBaTh B COBMECTHOMN
pabote B mape wiu rpymre.
BricTpauBaTh pa3sBEépHyThIE
MMUCBbMEHHBIE M YCTHBIE OTBETHI
C Onopoil Ha MHPOPMALIUIO U3
y4eOHUKa U IPYyTUX
HCTOYHUKOB WHPOPMAIUH, B
ToM unucie MaTepHeTa

Hroro no pazneny

17

Pasznen 2. Hemeraubl

H UX COCIUHCHUSA

2.1

OOmias
XapaKTEePUCTHUKA
XUMUYECKHUX
3JICMCHTOB
VIIA-rpynms!.
T"amorensr

4

OO01mas XxapakTeprucTHKa
ranoreHoB. OcobeHHOCTH
CTPOEHWSI aTOMOB, XapaKTepHbIC
creneHu okucieHus. CTpoeHue u
(hu3ruecKre CBOWCTBA MPOCTHIX
BEIIECTB — raJIOT€HOB.
XUMHUYECKHE CBOWCTBA Ha
npuMepe xJopa (B3auMoIeiCTBIE
C MeTaJulaMH, HeMETaJIJIAMH,
meIo9amMu). XJIopoBOIOPOI.
ConsiHast KUCIIOTa, XUMUYECKUE
CBOMCTBA, OJyYCHUE,
npuMenenue. Jleiicteue xjaopa u
XJIOPOBOJIOPOA Ha OPTaHU3M
yesnoBeka. Baxueilue xiIopuabl
U UX HaXOXICHUE B MIPUPOJIC.
Xumuueckuii sxcnepumenm:
Jemoncmpayuu.

OMBITHL, OTpaXKaroIInue
(buznvecKkre U XUMHUUECKUE
CBOMCTBA TaJIOTCHOB U UX
COCTMHEHMIA (BO3MOXKHO
WCIIOJIb30BaHHE
BHJICOMATEPHUATIOR).
O3zHakomMiIeHHE ¢ 00pazLaMu
XJIOpHUIOB (TaJIOTEHUIOB).
JlabopamopHhuwiii onvim:
N3yueHue cBOMCTB COJNSAHOM
kucnotsl. [IpoBenenue
KaueCTBEHHBIX PEaKIINii Ha
XJIOPUA-UOHBI.

Ilpaxmuueckas paboma

No 2: Tlomyuenue costHOM
KHCJIOTBI, U3y4E€HHE €€ CBOMCTB.
Buviuucnenus:

10 YPaBHEHUSAM XUMHUYIECKIX
peaxkuuii, eciiv OAuH U3
peareHToB JjaH B U30bITKE

OOBsicHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB HEMETAJIOB U UX
COCAMHEHHH B Mpeenax
MaJIbIX TIEPUOIOB U TIaBHBIX
noarpynn Ilepuoanyueckoit
CHCTEMbl XUMHUYECKUX
3JIEMEHTOB C YYETOM CTPOCHHS
UX aTOMOB. XapaKTepH30BaTh
q)mnqecm/le 1 XUMHYCCKHUE
CBOICTBA MPOCTHIX BELIECTB
raJoreHoB (Ha MpuMepe
XJIOpa) U CIOXKHBIX BEIIECTB
(x;mopoBogoOpoIa, XJI0pUaa
HaTpHsl), CIIOCOOBI UX
IMOJIy4CHUA, IPUMCHCHUC 1
3HAYCHUE B IPUPOJIE U )KU3HU
yenoBeka. OnpenensiTs
XJIOPUII-MOHBI B PacTBOpE.
HHaHI/IpOBaTB " OCYHICCTBJIATH
Ha MPAKTHKE XUMHUYECKHUE
9KCHEPUMEHTHI, IPOBOJUTH
HaOJIIONEHUS, ENIaTh BEIBOILI
Mo pe3yJbTaTaM
9KCIEPUMEHTA MPU
MPOBEICHIH JTa00PATOPHBIX
OITBITOB U MPAKTUYCCKUX
pabot. CrrefjoBaTh paBuiIaM
Oe3omacHO pabOTHI B
nabopaTopuu mpH
HCMOJIb30BAHUH XUMHYECKOMN
MOCYABI M 000PYAOBaHUSI.
BeicTpauBaTh pa3sBEpHYThIE
MUCHMEHHBIE U YCTHBIE OTBETHI
C oTIopoit Ha HHPOPMAIIHIO U3
y4eOHMKA 1 CIIPaBOYHBIX
MaTepHajoB, IPaMOTHO
HCIIOJIb30BaTh N3yUCHHBIH
MOHATUIHBIN anmapaT Kypca
XUMUH
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2.2 | O6mas OO01mas xapakTeprucTHKa OO0BACHITE 001IE
XapaKTepUCTUKA aneMeHTOB VIA-Tpynisbl. 3aKOHOMEPHOCTH B U3MEHEHUH
XAMHUYECKHX Oco0eHHOCTH CTPOCHUS aTOMOB, | CBOMCTB AyeMeHTOB VIA-
3neMeHToB VIA- XapaKTepHbIE CTEIICHU TPYNIBI U UX COEANHEHUI ¢
rpynmsl. Cepa u okucnenus. CTpoeHue u Y4ETOM CTPOEHHS X aTOMOB.
€€ CoeIMHEeHUS (hu3HUECKUE CBONMCTBA MPOCThIX XapakTepu30BaTh PU3NUECCKHE

BEILECTB — KUCIOPOJIa U CEPHI. Y XMMHUYECKUE CBOMCTBA
AnnoTponHble MOaAU(pHUKAIN MIPOCTOT0 BEILECTBA CEPBI U €&
KHCJIOPOJa ¥ Cephl. XUMHUUSCKHUE | COCTUHEHUH (CEepoBOIOPOA,
cBoiicTBa cepsl. CepoBo10po, OKCHUJIOB CEpBI, CEpHOU
cTpoeHue, GU3NIECKUe U KHCIIOTHI, CyITb(}aToB),
XUMUYECKUe CBONCTBA. OKCHUIBI CIOCOOBI UX TIOMYUYEHUS,
CephI KaK MPeICTaBUTETH MIpUMEHEHHE U 3HAUCHUE B
KHUCIIOTHBIX OKcHa0B. CepHast NPUPOJE U KU3HU YETIOBEKA.
KHCJI0Ta, PU3UIeCKUe U OnpenensaTs HATHINC
XUMUYECKUE CBOMCTBA (00IIme Cyab(haT-nOHOB B PacTBODE.
KaK MpeICTaBUTEIs Kilacca OOBACHATH CYIITHOCTh
KHCTIOT U CTIeITU(UIECKHe). AKOJIOTHYECKUX TIPOOIIEM,
XuMHUYeCcKHe peakIlum, JeKallue | CBA3AHHBIX C mepepaboTKoi
B OCHOBE TIPOMBITILIEHHOTO COETMHEHHI CEPHI.
croco6a MmoryueHus CepHOH [1marrpoBaTh M OCYIIECTBIATH
kucnoTsl. [Ipumenenne. Comu Ha MIPaKTUKE XUMUIECKUE
CEpHOM KUCIIOTHI, KaUeCTBEHHAS AKCIIEPUMEHTHI, IPOBOJIUTH
peaxius Ha Cynb(aT-noH. HaOIIOICHSI, JIETIATh BBIBOJIBI
Haxoxxnenue cepsl u e€ 10 pe3yJabTaTaM
COCIMHCHUM B IPUPOJIE. skcnepuMenTa. CieaoBarthb
XHUMUYeCcKOe 3arps3HeHue mpaBwiiaM 6e30macHoi paOdoOTHI
OKpYKaroIe cpepl B 1abopaTopuu mpu
COCIMHECHUSIMU CEePhI (KUCIOTHBIE | MCTOIB30BAHUUA XUMUYECKOM
JTOKIH, 3arpSI3HEHNE BO3AyXa U MOCYABI 1 000PYAOBaHUSI.
BOJIOEMOB), CITOCOOBI €T0 [Ipon3BoANTE BEIYUCICHUS TIO
MpeI0TBPAIICHHS. XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm: Hcnosnb3oBath npu
Lemoncmpayuu: BEITIOJTHEHNN y4eOHBIX
O3HakoMiIeHHE ¢ 00pazLamMu 3aJaHUi TEKCTHl ydeOHMKa,
Cephl U €€ COeMHEHUAMU CIIPaBOYHBIC MaTEpUaIbI
(BO3MOYXKHO HCIIOIH30BAHUE (ITepnommyeckyto cuctemy
BUjicoMatepuanos). Habmronenue | xummdeckux snementos /1. U.
mporiecca 00yTIIMBaHMS caxapa Menpeneesa, TaOIUILy
MOJT ACHCTBHUEM pPacTBOPUMOCTHU KUCIIOT,
KOHIIEHTPUPOBAaHHON CEpPHOM OCHOBaHMI U COJIEH B BOJE,
KHCJIOTBL. AIEKTPOXUMUYECKUHN P
JlabopamopHule onvimbi: HaIpsOKEHUI METaJLIOB).
M3yueHue XUMHUECKIX CBOHCTB Hcnons3oBaTe npu
paz0aBieHHOI CEpHON KUCIIOTHI. | BBIITOJIHEHUHN YI€OHBIX
IIpoBeneHmne Ka4eCTBEHHOM 3a/IaHMi U B IIpoliecce
peakuuu Ha cynb(haT-HoH ’ HCCIIEIOBATEIHCKOM
HaOIIOICHNE MTpU3HaKa e JeSTeTbHOCTH HAYYHO-
MPOTEKAHUS MOMYJISIPHYIO TUTEPATYPY
XUMUYECKOT0 COJICPKaHMUs,
CIIPaBOYHEIE MaTEpUAIBI,
pecypchl HTepHeTa

2.3 | O6mas OO6mras xapaKTepUCTHKA OOBACHATE 00IITHE
XapaKTEePUCTHUKA 3J€MEHTOB V A-TpYIIIIEIL. 3aKOHOMEPHOCTH B HU3MEHEHUU
XAMHUYECKHX Oco0eHHOCTH CTPOCHUS aTOMOB, | CBOMCTB 3JIeMEHTOB V A-

31emMeHToB VA-
TPYIIIEL. A30T,

XapaKTePHBIC CTECTICHU
OKHCHeHMA. A30T,

TPYMITBI ¥ UX COEAMHEHUH ¢
Y4YETOM CTPOCHUS X aTOMOB.
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¢docthop u ux
COCTMHCHUS

pacnpocTpaHeHHEe B IPUPOJIE,
(buznveckre U XUMHUUECKHUE
cBoiicTBa. Kpyroeopot a3ora B
npupojie. AMMHUAK, €ro
(buznveckre U XUMHUUECKHUE
CBOICTBA, MOJIYYEHUE U
npumeHnenue. Coiau aMMOHUS, UX
(hr3HUeCKre U XUMHUYECKUE
CBOMCTBa, IPUMEHEHUE.
KauecTBeHHast peakiusi Ha HOHBI
aMMOHUS. A30THAsl KUCIIOTa, €€
nojy4eHue, GU3NIecKue u
XUMUYECKHE CBOMCTRA (00IIHe
KaK MPeICTaBUTEINS Kilacca
KHCJIOT U CTICIU(UIECKHE).
Hcnonbs30BaHre HUTPATOB U
coliell aMMOHYSI B KQUeCTBE
MUHEPAJIbHBIX yIOOPEHUIA.
XUMHYECKOE 3arpsI3HEHUE
OKpYKaroIen cpepl
COEIMHEHHSIMH a30Ta (KUCIIOTHBIE
JOKIH, 3arpsA3HEHNE BO3AyXa,
MoYBkI ¥ BO0EMOB). Docdop,
AJUTOTPOITHBIE MOIU(UKALIIU
dhocdopa, huznueckue u
XUMHUYecKkue cBoicTBa. Okcun
thocdopa (V) u hocopHas
KHCTI0Ta, Pr3udecKrue u
XUMHYCCKHNE CBOMCTBA,
nostyuenue. Mcrnonb3zoBanue
(hocdartoB B KauecTBe
MUHEPAJIbHBIX yIOOPEHUM.
Xumuueckuii sxcnepumenm:
Jemoncmpayuu.
O3HakOMJICHHE C (PU3UICCKUMU
cBolicTBaMH a30Ta, hocdopa 1 ux
COCTMHEHMIA (BO3MOXKHO
UCTIOJIb30BaHUE
BHJICOMATEPHUATIOR).
O3zHakomIIeHHE ¢ 0Opa3maMu
a30THBIX U (oCcHOPHBIX
yno6penwuii. [Tonyduenue,
coOupaHue, pacrio3HaBaHUe U
W3yYeHUE CBOWCTB aMMHAKa.
BzaumopeiictBue
KOHLICHTPUPOBAaHHOM a30THOM
KHCTIOTHI C MENIbI0 (BO3MOXKHO
UCTIOJIb30BaHUE
BHJICOMATEPUATIOB).
Jlabopamopnvie onvimol:
[IpoBeneHNe KaueCTBEHHBIX
peaKkuuii Ha MOH aMMOHHUS 1
tdocdar-noH, u nzyucHue
MIPU3HAKOB UX MPOTEKAHUS.
Tpakxmuueckas paboma

Ne 3: TlonyueHnue amMmmuaka,
W3YyYEHHUE €r0 CBOMCTB.

XapakTepru3oBaTh PUINICCKHC
Y XUMHYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB a30Ta U
(dhocdopa 1 ux coequHCHHIA
(ammmaka, coyreii aMMOHUS,
A30THOM KUCJIOThI, HUTPATOB,
okcuga docopa (V) u
(hocdopHOI KUCITOTHI,
¢docdaros), crrocoObl UX
MOJTy4eHUs, IPUMEHEHUE U
3HAYEHHE B TIPUPO/IE U KUZHU
gyenoBeka. OnpenensiTh HOHBI
aMMOHHS U PocdaTHOHBI B
pactBope. OOBSCHATH
CYIIHOCTb 3KOJIOTUIECKUX
po0JeM, CBSI3aHHBIX C
HaX0XJIEHUEM COeTMHEHUI
azota u ¢ochopa B
OKpY>Karollen cpese.
[ImarrpoBaTh M OCYIIECTBIATH
Ha TPaKTUKE XUMHUYECKUE
OKCIICPUMEHTEI, IPOBOJNTDL
HaOJIIONEHUS, JeNIaTh BEIBOILI
0 pe3yNbTaTam
AKCIIEPUMEHTA MPU
MIPOBEJICHUH Ja00paTOPHBIX
OMBITOB U NPAaKTUUYECKOU
pabotsl. CrietoBaTh MpaBmiiaM
Oe3omacHoi paboTHl B
nabopaTopuu Ipu
WCTIONTb30BAaHUH XUMHYECKON
MOCYBI U 000PYA0BaHUSI.
HpOI/I?:BOZ[I/ITI) BbIYUCJICHHUA 110
XIMHYECKAM YPaBHEHHSM.
Hcnons3oBaTe npu
BBITIOJTHCHUN YYEOHBIX
3aJlaHUI TeKCTHI YIeOHUKa,
CIpaBOYHbIE MaTEPUAITBI
(IepuOIUIECKYIO CUCTEMY
XUMUYECKUX deMeHToB JI. 1.
MeHnpeneeBa, TabIUITY
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHWMH U COJIEH B BOJIE,
BJIEKTPOXUMUUYECKUHN Psij|
HaIPsHKECHUH METAIIJIOB)
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Buiuucnenus:
10 YPAaBHEHUSIM XUMHUUYECKUX
peakiuit

2.4

Oo6mas
XapaKTepUCTHKA
XUMHYECKUX
anemMeHToB [VA-
TPYIIIEL.
Yraepoa u
KpPEMHUH, U UX
COCTMHECHHUS

OO0m1ast xapakTepUCTHKA
aneMeHToB [VA-Tpynisbl.
Oco00EHHOCTH CTPOCHUS aTOMOB,
XapaKTepHBIE CTETIEHU
OKHUCTEHUS. YTaepos,
aJUTOTPOTIHBIE MO UKAIINH,
pacmnpocTpaHeHne B IpUPOJIE,
(uznUeckne 1 XUMHUYECKHE
cBolicTBa. AjicopOuusi.
Kpyrosoport yraepoaa B npupoze.
Oxcunpl yriepoaa, ux
(u3nUeckne 1 XUMUYECKHE
CBOMCTBA, JICHCTBUE HA JKUBBIC
OpraHu3MBbl, IOTyYCHUE U
NpUMEHEHHUE. DKOJIOTHIECKUE
npoOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa (IV), runoresa
I00aTFHOTO TOTETUICHUS
KJIMMaTa, MapHUKOBBIA 3P eKT.
VYroJibHas KUCIIOTa U €€ COMH, UX
(hm3uUecKre U XUMHUYECKUE
CBOICTBa, IOTyYeHHE U
npuMeHenue. Kauecrsennas
peaxius Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B
OBITY, MEIUIIUHE,
IMPOMBIIIIJICHHOCTH U CCJIbCKOM
xo3sicTBe. [lepBoHauanbHble
MOHSTHA 00 OPraHMYECKUX
BEIIECTBAX KaK O COCTMHEHUSX
yraepona (MeTaH, 3TaH, STHIIEH,
areTHIIeH, STAHOJ, TIUIEPUH,
yKcycHas kucnota). [Ipupoansie
WCTOYHHUKH YTICBOAOPOIOB
(yrosb, mpupoaHBIi ra3, HeTh),
NPOIYKTHI HX MEPEepadOTKH
(6eH3uH), UX pOJb B OBITY H
npoMbInieHHoCTH. [loHsATHE O
OMOJIOTHYECKH BAYKHBIX
BEIIIECTBAX: JXXKUPaAX, OeNKax,
YTIEBOJIaX — M UX POJIH B KU3HU
yenoBeka. MaTepuaibHOe
€IMHCTBO OPTaHUYECKUX U
HEOPraHMYECKUX COeINHEHUH.
Kpewmnwii, ero pusundeckue u
XHUMUYECKHE CBOICTBA,
MOJTy4EeHUE U IPUMEHEHHE.
CoennHeHUs KPEMHUS B TIPUPOJIE.
OO6mume mpeacTaBiIeHus 00
okcuyie kpemuaus (IV) u
KpeMHHeBOU KucioTe. CHINKATHI,
HUX HUCIIOJIB30BAHUEC B GBITy,
MEIULIHE, TPOMBIIIICHHOCTH.
Baxwueiiine cTpouTenbHble

OOBSCHATH O0IIHe
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB ArieMeHToB [VA-
TPYIITBL ¥ UX COSAMHEHUH C
Y4ETOM CTPOSHUS MX aTOMOB.
XapakTepu30BaTh PU3NUECCKHE
Y XMMHYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB YIIepoaa u
KpEMHHA U UX CO@HI/IHCHI/Iﬁ
(OKCHIOB yTIIEepoa, yroJbHOM
KHCIIOTHI, KApOOHATOB, OKCHJIA
KpEeMHUS, KpEMHUEBOU
KHUCJIOTBI, CHJITKATOR),
CTOCOOBI UX MOTYyYEHUS,
MIPUMEHCHUE 1 3HAYEHHUE B
MIPUPOJIC U JKU3HU YeIOBEKa.
OOBSICHATH TPUUUHHO-
CJICZICTBEHHYIO CBSI3b:
CTPOCHHE BEIeCTBa —
CBOICTBAa — IIPUMEHEHUE — HA
MpUMepax COCAMHECHUH
yriaepoja u KpeMHHS.
Onpenensats KapOooHAT- U
CHITUKAT-UOHBI B PACTBOPE.
OOBACHATH CYIIHOCTh
HKOJIOTHUYECKHX MPOOIIEM,
CBs3aHHBIX C HAXO0XKACHUEM
YIJICKHUCIIOro ra3a B
OKpYXarolllei cpene.
[MoarBepkaaTh OCOOCHHOCTH
cocTaBa OpraHUYeCKUX
BEIIECTB MPHUMEPAMH MPOCTHIX
COeMHEHMI (MeTaH, 3TaH,
STHJICH, alleTHJICH, 3TAHO,
TIUICPHH, YKCYyCHAs KHCIIO0Ta),
B3aMIMOCBSI3b HEOPTAaHHUYECKUX
COCIMHEHU yriepoia u
OpPraHUYCCKUX BEIECTB.
OnuceIBaTh PoOIh OCITKOB,
YKUPOB U YTIICBOJIOB B
(YHKIIMOHUPOBAHUH JKUBBIX
OpPraHu3MOB, COCTaB
MIPUPOJTHBIX UCTOYHUKOB
YIICBOJIOPOJIOB, UX POJIb B
OBITY W IPOMBINUICHHOCTH.
[TpoBOAKTE BEIUUCIICHUS TIO
YPaBHECHUSM XUMUYECKIX
peakuuii. [Inanuposats u
OCYILIECTBIISITh HA MPAKTHUKE
XUMHYECKUE IKCTICPUMEHTHI,
MIPOBOIUTH HAOIIFOICHMUS,
JEJaTh BbIBOJbI 110
pe3ylbTaTaM SKCIepUMEHTa
MIPU TIPOBEJICHUN

31




MaTepHUaNbl: KEpaMUKa, CTEKIIO,
LIEMEHT, O€TOH, JKeJIe300€TOH.
[Ipobnembl 6Ge30macHOTO
WCTIOJb30BaHUS CTPOUTEIEHBIX
MaTepualioB B HOBCEIHEBHOM
JKU3HU.

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

Mopenu KpuCTaIITHYeCKUX
peméTok anMasa, rpaduTa,
(dhymnepena. O3HaKOMIICHHE C
MIPOLIECCOM aJICOPOIHH
pacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTIEM U
YCTPONCTBOM IIPOTUBOTIa3a.
O3HaKOMJIEHHE C TPOIYKIMEN
CHJIMKATHOH MPOMBIIIICHHOCTH
(BuaeomaTepualnbl: CUIUKaTHAS
MIPOMBITIUICHHOCTE). Mozenu
MOJIEKYJI OpTaHHYECKUX BEIIECTB.
Jlabopamopnutii onvim:
[Tonyuenue, cobupanue,
pacro3HaBaHHE U U3y4YCHHE
CBOWCTB yTIIEKUCIIOTO ra3a.
[IpoBeneHne KaueCTBEHHBIX
peakiuii Ha KapOOHAT U CUITUKAT-
WOHBI M N3YYeHNE MPU3HAKOB UX
MIPOTEKAHUSI.

Ipaxmuueckue pabomul:

Ne 4. Tlony4yeHue yrieKucioro
rasa, U3y4eHue ero CBOMCTB.

Ne 5. Pemienue
SKCTIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BaxHeine HeMeTaJIbl U
WX COeMHEHS

Buiuucnenus:

M0 YPaBHEHUSM XUMHUYECKUX
peakiuit

JTa00PATOPHBIX OIBITOB U
MIPaKTHIECKUX PaboT.
CrnenoBaTh mpaBuiIaM
Oe3onacHoi paboTHI B
JabopaTopuu IPH
WCTIOJTb30BAaHMH XUMHUECKOM
MOCYBI U 000PYAOBaHUSI.
Hcnons3oBaTh nmpu
BBITIOJTHEHUN Y4EOHBIX
3aJlaHUI TeKCThI YIeOHUKA,
CIPaBOYHEIE MaTEPUAIIbI
(ITeprogudecKyro CUCTEMY
XUMHUYECKUX demMenToB /1. M.
MenpeneeBa, TabIUILY
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHUM U COJICH B BOJIE,
ANEKTPOXUMUICCKHUN PsIJT
HaINpsDKEHU METaJIOR)

Hrtoro no pazaeny
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Pa3nen 3. MeTasliibl M X COeIUHEHHUS

3.1

OOune
CBOMCTBaA
METAJUIOB

4

OO01mas XxapakTepruCcTHKa
XHUMHUYECKHUX DJIEMEHTOB —
METAJIJI0B Ha OCHOBAHUHU HUX
nonoxeHus B [lepuoanyeckoit
CHCTEME XUMUYCCKUX DJICMEHTOB
.. MenneneeBa U CTpOCHUS
atomoB. CTpoeHHE METAJLIOB.
MeTannnueckas CBsI3b U
MeTaJlJIMUeCKast KpUCTA/UTNIECKas
pemeérka. DNeKTPOXUMUIECKUN
PsI HANIPSHKEHUH METaJLIoB.
du3nyeckre U XUMHYECKHE
cBoiicTBa MeTaioB. O0IHe
CIIOCOOBI TTOTYYEeHUS METAILIOB.
[TonsiTHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI HX

PackpriBaTh cMBICT
M3y9aeMbIX TIOHATHH U
MIPUMEHATH 3TH MOHATHUS TPU
OINHUCaHUU CBOWCTB BEIECCTB U
ux npespameHuil. OObACHITH
00I1111e 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWUCTB
AJIEMEHTOBMETAJIOB U UX
COEIMHEHUH ¢ yU4ETOM
CTPOCHUA UX aTOMOB.
XapakTepHu3oBaTh CTPOCHHUE
METaJIJIOB, 001IHe (PU3UYECKUE
1 XMMHYECKHE CBOMCTBA
METaJJIOB. XapaKTepHU30BaTh
o01mue crocoObl MOTYYEeHUS
MeTtaioB. ONMCHIBAaTh
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ot koppo3un. Ciuiassl (CTalb,
9yTyH, TIOPaTIOMUHAN, OpOH3a) 1
WX MPUMEHEHUE B OBITY U
MIPOMBIIIUICHHOCTH.

Xumuueckuii IKchepumenm:
Jlemoncmpayuu.

OO0pa3ibl METAILIOB U CIUIABOB.
W3ydeHue pe3ynbTaToB KOPPO3UH
METaJUIOB (BO3MOXKHO
UCTIOJb30BaHUE
BUJICOMATEPUAIIOB).
JlabopamopHule onvimbi:
O3zHakoMJIeHHE ¢ 00pasamMu
METAJIJIOB U CIUIABOB, UX
(hU3MYECKUMU CBOHCTBAMH.
Buiuucnenus:

M0 YPaBHEHUSIM XUMHUYECKUX
peaxiuii, eciu OIuH U3
peareHTOB CONEPIKUT MPUMECH

CHOCOOBI 3aIUTHl METAJUIOB OT
Koppozun. ClieqoBaTh
npaBuiIaM 6e30macHON paboThI
B 1abopaTopuu nmpu
WCTIOJTb30BAaHMH XUMHYECKOM
TIOCY/TBI I 000PYTOBaHUS.
[Tpon3BOAUTE BEIYUCICHUS IO
YPaBHEHUSM XUMUYIECKIX
peaKuuii, eciid OAUH U3
PEareHToB COAEPIKUT
MpUMecH. Y4acTBOBATh B
COBMECTHOM paboTe B mape
unu rpynmne. Mcnosib30BaTh
TIPY BBITIOJTHEHUH yUeOHBIX
3aJIaHUI TEKCThI yUeOHMKA,
CIPaBOYHBIC MAaTEPUAJIbI
(ITepnommyeckyto cuctemy
XUMHUYECKHUX AnemeHToB 1. U.
Menneneena, TabIuILy
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHWH U COJIeH B BOJIE,
BJIEKTPOXUMUUYECKUHN P
HaIPSHKECHUN METAIIJIOB)

3.2

Baxneiimmue
METAJUJIBI U UX
COEIUHEHUS

16

[IlenoyHble METAJJIBI: TIOJIOKEHUE
B [lepnoanueckoii cucteme
XUMHYECKUX d1eMeHToB J[. 1.
MeneneeBa, CTpOCHHE UX
aTOMOB, HaXO0XJICHUE B IPUPOJIE.
duznyecKkre U XUMUICCKUE
CBoOICTBa (Ha IpUMepe HATPHUS U
kaiusi). OKCUIBI U THAPOKCHIBI
HaTpus u Kanws. [Ipumenenne
MIEIOYHBIX METAIOB B HX
COCIMHEHUM.
[enoyHO3eMENbHBIE METAILIIBI
Maraui U KaJblIUi: TTOJIOKEHHE B
IIepnonnueckoii cucrteme
XUMHYECKUX demMeHToB [[.H.
Meneneesa, CTpOCHUE HX
aTOMOB, HaXOXK/ICHHE B IIPUPOJIC.
dusnyeckre 1 XUMHUICCKUE
CBOMCTBA MarHus M KaJIbITUs.
Baxneiimue coequHeHNs
KaNbIus (OKCUJT, THIPOKCHUI,
coin). XKECTKOCTH BOIIBI H
CHOCcO0BI €€ yCTpaHEeHNSI.
AIIFOMUHHN: TIOJIOKEHHUE B
Ilepuoanueckoit cucteme
XUMHUYECKUX d1eMeHToB J[. 1.
MenneneeBa, CTpOCHHE aTOMa,
HaXO0XXJIEHUE B PUPOJIE.
dusndyeckre 0 XUMHUICCKUE
CBOICTBA aJTIOMUHUSL.
AmMoTepHBIEe CBOIICTBA OKCHIA U
ruapokcua anromuHus. JKeneso:
nosioxkenue B Ilepuoguueckon
CHCTEME XMMHUYECKUX JICMCHTOB

OOBsicHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB AJIEMEHTOBMETAJIIIOB
Y UX COCIMHCHHH B TPYIIAX C
y4€TOM CTPOCHHS UX aTOMOB.
XapakTepru30BaTh PU3NUECCKUE
Y XUMHYECKUE CBOMCTBA
MTPOCTHIX BEIIECTB METAJLIOB H
WX COCTUHEHUH (OKCHUIOB,
TUAPOKCUIIOB, COJICH),
CHOCOOBI UX MOTyYEHUS,
MIPUMEHEHUE 1 3HAUYCHHE B
MPUPOJIE U KU3HH YeTIOBEKA.
VYcraHaBnuBaTh NPUUMHHO-
CJICZICTBEHHYIO CBA3b:
CTpOCHUE BEIIeCTBA —
CBOICTBAa — IIPUMEHEHUE — HA
MpUMepax N3ydaeMbIX
BemiecTB. Pacrio3HaBath ¢
MOMOIIBIO KaYeCTBEHHBIX
peakuuii HOHBI METAILIOB!
MAarHusi, KaJbI¥sl, ATFOMUHUSA,
nuHKa, xxenesa (1) u xxenesa
(I1I), menu (II). loka3sIiBaTh
am(OTepHBIH XapaKTep
OKCHJIOB ¥ THJIPOKCHJIOB
AITFOMUHHMS U IIMHKA.
[TnarupoBaTh MU OCYIIECTBIATh
Ha MPaKTUKE XUMHUYECKUE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOIIO/ICHYS, JICTIATh BHIBOJIBI
0 pe3yJibTaTam
9KCIIEPUMEHTA MPU
MIPOBEICHIH JTA00PATOPHBIX
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J.U. Menneneesa, CTpocHUE
aToMa, HaXOXKJCHHE B TIPHUPOJIE.
®dusnveckre U XUMUICCKHUES
cBoiicTBa xeie3a. OKCHIbI,
TUAPOKCHUIIBI B comd kene3a (1) u
skenesa (III), ux cocraB, cBolicTBa
Y TIOJTyYCHUE.

Xumuueckuii Ixkcnepumenm:
Jlemoncmpayuu.

Oco0eHHOCTH B3aUMO/ICHCTBHS
OKCH/Ia KaJbIIHsI U HATPUS C
BOJIOM (BO3MOYKHO
WCIIOJIb30BaHHE
BUJICOMATEPUAIIOB).
OxpammrBaHye TIaMeH! HOHAMHA
HATpUs, KA U KaIbIIHs
(BO3MOYXHO HCIIOJIB30BaHUE
BUJICOMAaTEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOM
BoAbl. [Iponiecc ropenus xenesa B
KHCIOpoJie (BO3MOKHO
UCIOJIb30BaHUE
BHJICOMATEPUATIOB).
JlabopamopHule onvimoi:
IIpoBenenune KauecTBEHHBIX
peakuii Ha HOHBI (MarHwsI,
KaJIbIUs, aTFOMUHIS, ITUHKA,
xenesa (11) u xenesa (I1I), menu
(IT), onucanue MPU3HAKOB UX
npotekanus. MccnenoBanme
aM(OTEepHBIX CBOHCTB
THAPOKCH]IA ATFOMUHUS U
TUAPOKCHJIA ITHKA.
Tpakxmuueckue pabombi:

No 6. XKécTkocTh BOABI U METOIbI
€€ yCTpaHEHHs.

No 7. Pemenue
SKCIIEPUMEHTAIBHBIX 337a4 110
Teme «BaxHeunme MeTaibl U uX
COCITUHECHUSIY.

Buiuucnenus:

M0 YpaBHEHUSIM XUMHUYECKUX
peaKiuii, eciii OJ1H U3
peareHToB JIaH B M30BITKE WU
COJICPIKUT MPUMECH; MaCCOBOH
JTOJTM BBIXOJIA POYKTA PEAKIHH

OTIBITOB U TPAKTHYECKUX
pabor. CreqoBaTh paBHiIaM
Oe3onacHoi paboTHI B
nabopaTopuu npu
UCIIOJIb30BaHUH XUMHUYECKON
TIOCY/TI I 000PYTOBaHUS.
[Ipou3BOAUTH BEIYHUCICHUS 10
XMMUYECKUM YPaBHEHHUSIM.
YyacTBOBaTh B COBMECTHOU
pabote B mape Wi rpymre.
BrictpanBaTh pa3BEpHyThIE
MUCHMEHHBIE U YCTHBIE OTBETHI
C onopoii Ha HHPOPMAIIUIO K3
y4eOHUKa 1 CIPaBOYHBIX
MaTepHaIoB, PaAMOTHO
HCIIONIb30BaTh NU3Y4YCHHBIN
MOHATUHHBIA anmapaT Kypca
XUMUHU

Hrtoro no pazaeny

20

Pa3nen 4. Xumus u ox

y:KawInas cpeia

4.1

XuMus 1
OKpY>Karoras
cpena

3

BemectBa u maTepuaisl B
TIOBCETHEBHOW KI3HH YEIOBEKA.
BbezonacHoe ucnonb3oBaHue
BEILECTB U XUMUUECKUX PEaKLnui
B ObITy. IlepBas momors mpu
XUMUYECKUX OXKOTax U
OTpaBICHUAX. XUMHUYECKOE
3arpsi3HEHNE OKPY KaroIIeH cpepl

XapaKkTepru30BaTh POJIb XUMHUH
B Pa3IUIHBIX cepax
JIEATENILHOCTH TIIOMEH,
OCHOBHEIE BEILECTBA U
MaTepHaJbl, MPUMCHICMBIC B
YKU3HU COBPEMEHHOTO
yenoBeka. OOBSICHATH YCIOBHS
0€3011aCHOr0 MCIOJIb30BaHUSs
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(npenensHas KomycTUMAst
KOHIICHTpaIus BemecTB. Poin
XUMUH B PEIICHUN
AKOJIOTHYECKUX MPOOIIEM.
Xumuueckuii IKchepumenm:
Jlemoncmpayuu.

Nzyuenne oOpas3IioB MaTepraioB
(cTekIio, CIuIaBbl METAJLIOB,
MTOJIMMEPHBIE MaTEPHAIIBI)

BEIIECTB U XUMHUYECKUX
peakIuii B OBITY.
AHanM3UpoBaTh U KPUTUUECKU
OLIEHUBATh MH(OPMAIIHIO O
BIUSTHUH [TPOMBIIIIICHHOCTH,
CENILCKOT0 XO35MCTBA,
TpaHCIopTa U JIp. Ha
COCTOSIHME OKpY:KaroIen
cpebl. YMETh OKa3bIBaTh
MIEPBYIO MOMOIIb ITPH
XUMHUYECKUX 0XKOrax u
oTpasiieHusiX. [IpuHuMaTs
ydacTre B 00CYKICHUU
npobiaeM XUMUIECKOH 1
3KOJIOTUYECKOMN
HaIrpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
TTO3UIIHIO TI0 TIPOOIIEMe U
npeajiaratb BO3MOXXHBIC ITYyTH
€€ pemeHus

Hrtoro no paszeny: 3
PezepBHOE Bpems 3
OBIIEE YMCJIO 68
YACOBIIO

ITPOI'PAMME
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IHoypouHoe muiaHupoBaHue

X1UMMUS 8 xnace
2 Jaca B HeJielro, 68 4acoB B 1o
Ne
o/ Tema ypoka

Paznen 1. Beengenue B XUMHIO

1. [Ipenmer xumun. Beogusiii uHcTpyKTax no OT u Th Ha
ypOKax XMMHUH U IIpU padoTe B 1aO0paTOpHH.

2. BemecTtBa. CBolictBa BemiecTB. [IpeBpaiiienus BemecTs.

3. IIpakTnyeckas padbora Nel. IIlpuemsbl oOpanieHus ¢

JadopaTopHbIM 00opyaoBanue. CTpoeHue MJIAMEHH.
4. Ponp xumum B sxu3HM yenoBeka. KpaTkuii ouepk UCTOpUH
Pa3BUTHS XUMHH.
S. IIpakTyeckas padora Ne2. OuncTKka 3arpsi3HeHHOM
MOBaPEHHOH COJIH

JlonoTHUTeNbHASI
uHpopMan U

Pa3nen 2. [lepuoanueckuii 3axon u [lepuoguyeckasi cucreMa XUMHYECKHUX 3J1€MEHTOB

JA.A. MeHnaeneeBa U CTpOeHHE aTOMA

6. [lepronnueckas cucteMa XUMHUUYECKHUX deMeHTOoB J[. 1.
Menneneesa.

7. ITepuonnueckuii 3axon /. 1. Menneneesa.

8. Crtpoenue aToma.

0. Pacnipenenenue 3€KTpOHOB IO SHEPTETUUECKUM YPOBHSM.

10.  3HadeHUe MEPUOAMYECKOTO 3aKOHA.

11. O00011IeHNE U CUCTEMATHU3AIMS 3HAHUN 110 TEME

«IIepuoanyecknii 3akoH u lleproauyeckas cucrema
XuMH4ecKux 31eMeHToB .M. Menneneesa u ctpoeHue
atoma». [IpoBepounas pabora

Pasznea 3. IIpocThie BemecTBa

12. [IpocThie BemecTBa - METAJIIBI
13.  IlpocTsle BemecTBa - HEMETAILIbI
14.  Xumwnyeckue ¢popmyisl. OTHOCUTENbHAS aTOMHAS U

OTHOCHTEJIbHASI MOJIEKYJISIPHAS MACChI

15. MaccoBast 10JI1 XUMAYECKOTO DJIEMEHTA B COEINHEHUN.
Nudopmarus, KOTOPYrO HECYT XUMUYECKUE (POPMYJIBIL.

Paznen 4. CoennHeHHnsI XUMHYECKHX 3JIEMEHTOB

16. Ornpezenenne BAJIGHTHOCTH U CTENIEHU OKUCIICHUS
XUMHUYECKOT0 dJIEMEHTa 10 (hopMyJie BEeUIecTBa.

17. OrnpezenieHre BAJIGHTHOCTH U CTENIEHU OKUCIICHUS
XUMHYECKOT0 3JIEMEHTa 1o (opMyJie BEellecTBa.

18.  Xumwnueckwue peakiuu. [[pu3Haku u yCIOBHS UX
MPOTEKaHUS.

19. 3aK0OH COXpaHEHUs1 MAaCChl BEIIECTB. XUMUYECKUE
YpaBHEHHS.

20. THUIbI XUMHYECKUX PEAKIIHA.
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21.  TIpaxtuueckasi pad6ora Ne3 «IIpu3HaKku NpoTeKaHusI
XHMHYECKHX peaKkuuin»

22. Cucremaru3zanus 3HaHu o Temam «IIpocteie BeniecTBay,
«CoenuHeHUs! XUMUYECKUX 3JIEMEHTOB)»

23.  Komumponvnaa paooma Nl «lIpocmele eewecmear,
«Coedunenus Xumu4ecKux 31emMenmoe»

Paszgen S. BaxHeiilune nmpeacTaBuTeId HeOpraHudeckux Bemecrs. Kucaopon.
Boaopon.

24.  Kucnopon, ero o0mas XxapakTeprUCTHKA U HAXOXK/ICHUE B
IPUPOJIE U TOJTyUYCHHE.

25.  CaoiicTBa KHCIOpPO/A.

26.  Ilpumenenue xucinopona. Kpyropopot kucinoposa B
pUpoJe.

27.  Ilpaxmuueckas paooma Ned «IlonydeHue, coOupanue u
pacno3HaBaHHe KHCJI0POAa»

28.  O3oH. AI0TpONHS KUCIOPOAA.

29.  Bosamyx u ero cocras.

30. Bomopon, ero oOmias XapakTepUCTHKa M HaXOXKICHHUE B
IPUPOJIE U TIOTyYCHHE.

31.  CoiicTBa U IPUMEHEHHUE BOAOPOAA.

32.  Mpaxruyeckas padora Ne5. [losryuenne Bogopoaa u
HCCJIeI0OBAHNE €r0 CBOMCTB.

33.  IloBropenwue u 0600meHue mo remam «Kucmopomy,
«Bomopoy.

34.  Koumponwvuas pabomaNe? no meme: «Basxcneiiwmue
npeocmaseumenu neopzanuieckux eeujecme. Kucnopoo.
Booopoo.»

Paznen 6. Bona. PactBopbl. KosinyecTBeHHbIE OTHOLLICHNUSI B XUMHM.

35. Bona.

36. XUMHYECKUE CBOMCTBA U TPUMEHEHNE BOJIBI.

37.  Boma-pactBoputens. PacTBOpBHL.

38.  MaccoBas 105151 pacTBOPEHHOTO BEIIECTBA.

39.  I[paxkruyeckas padora Ne6. [IpuroroBiieHne pacTBopa
COoJIeH € OIpeaesIeHHO MaccoBOil 10J1eil pAaCTBOPEHHOI0
BellecTBa (CoJm).

40. KonugectBo BemecTBa. Monbs. MomnsipHas Macca.

41.  BBIYUCIEHHUS C UCTIOTB30BAHUEM MOHSATUH «KOJTHMYECTBO
BEIIECTBA» M «MOJIIPHAS Maccay.

42.  3axoH ABorazpo. MossipHblil 00BEM ra3os.

43.  OOBeMHBIE OTHOIIEHUS Ta30B IIPH XUMHUECKUX PEAKIIHIX

44,  TloBTopenue u o0obmenue mo tremam «Boma. PactBopbi»,
«Konu4yecTBeHHbIE OTHOLIEHUSI B XUMUM.
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45. Konmponsnas paoomaNe3 no meme: «Basicnetimue
npeocmasumenu Heopzanuueckux eeuwiecme. Kucnopoo.
Booopoo.»

Pa3znen 7. BaxHeiimme KJIacchbl HEOPraHUYECKUX COeTUHEHUH

46. OKcHIEL

47.  I'mapoxcuasl. OCHOBaHHS.

48. XuMH4ecKre CBOMCTBA OCHOBAHUM.

49. AmMdoTepHbIe OKCUIBI U THAPOKCHIBI.

50. Kuciortsr.

51. XMUMHYECKUE CBOMCTBA KUCIIOT.
52. Comnn.
53. XHUMHYECKHE CBOMCTBA COJIEH.

54.  TIpaxktuueckasi padora Ne7. PenieHue sKcnepu-
MEHTAJIbHBIX 327124 N0 TeMe «BakHeiimue Kiaccol
HEOPraHUYEeCKUX COeTUHEHU»
55.  TloBropenue u 00o0IeHNE TeMBI «BaxkHEHIITE KIacchl
HEOPTraHUYECKUX COCTUHCHUI.
56.  KourpoabHasi padora Ned no teme: «BakHeiimme Kjac-
Cbl HEOPraHMYECKHUX COeTMHEHH .
Pa3znen 8. Xumuueckasi ¢Bsizb. OKHCJIUTEIHLHO-BOCCTAHOBHUTEIbHbIE PEAKIMU

57. OCHOBHBIE BUJIBI XUMHYECKON CBSI3HU.

58. OCHOBHBIE BUJIBI XUMHYECKON CBSI3H.

59. OCHOBHBIE BUIbI XUMUYECKOH CBA3U.

60. CreneHb OKHACIEHUS

61. OKHUCIHTENbHO-BOCCTAHOBUTEIHHBIC PEAKITUHI

62. OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITUH (METOT
3JIEKTPOHHOTO OanaHca).

63.  CocraBieHue ypaBHEHUH OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO
OajaHca.

64. Pemenue TeopeTnueckux 3aaad mo TeMe « X UMHIeCKast
CBSI3b)

65.  IloBropenue u 06o0meHNE TeMbl «OKUCITUTETHHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN>>

66.  Komumponvnas paboma Ne5

«Xumuueckan ceéazv. OKucCIUmMenbHO-
eoccmarHoseumellbHble peakuuu)

67. Perrenue 3anau no teme «KomnyecTBEHHBIE OTHOIIEHUS B
XUMUAW.
68. Hrorosoe 3ansarue
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2.

IHoypouHoe muiaHupoBaHue

XUMMUS 9 knace
2 yaca B HeJIelTro, 68 4acoB B 1o

Tema ypoka

Nuctpykrax no Th u OT. Ctpoenue atoma.
Ilepuoanueckuii 3akon u IICXD JI.1. Menneneesa B cBeTe
CTPOEHHS aToMa.

Crenenu okucieHus

Tema 1. Knaccupukanus XuMu4eCKUX peaKkuuid

3.
4.
S.

9.

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH
OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH

TemnoBoii a3 ekt xum. peakiuu. Pacderst mo
TEPMOXUMHUYECKUM YPaBHEHHUSIM.

CKOpOCTh XMMHUYECKUX PEaKIINi

IMpakTnyeckas padora Nel. U3yuyeHue BJIUSIHUS YCJIOBHH
MpOBe/IeHUs] XUMHYECKOH pPeaKIIuu Ha ee CKOPOCTh
Oo6partumeie U HeoOpaTuMble peakuuu. [loHsTHE O
XUMHYECKOM PaBHOBECHUH.

O06001IeHre 1 cucreMaTn3anus 3HaHnil. Penrenue 3amay

TeMma 2.9J1eKTPOJUTHYECKAS TUCCOIUAIAS

10.
11.
12.
13.
14.
15.

16.

17.

CymHocThb nponecca 3JIEeKTPOIUTHIECKON TUCCOLUALINH.
CnaOpble 1 CUITbHBIC AIEKTPONIUTHL. CTENeHb AUCCOIUAITHIH.
Peakuun noHHOTO 0OMEHA M YCIIOBUS UX TPOTCKAHUSI.
Peakuyu noHHOTO 0OMEHA U YCIOBUS UX MPOTEKAHUSI.
I'maponus coneil.

IIpakTnyeckas padora 2. UTH Pemenne
IKCIEPUMEHTAIbHBIX 32/1a4 0 TeMe «CBoiicTBa
BeIIECTB KaK 3JIeKTPOJIUTOBY.

O06o001IeH e U cucTeMaTU3alus 3HaHU| TI0 TeMe
«MHOTr0o00pa3ue XUMUYECKUX PEAKITHID)

Koumponvnasa paooma Nel no meme:
«InekmponumuyecKkas OUCCOUUayUs».

Tema 3. I'ajorennt

18.
19.
20.
21.
22.

XapakTepHucTrKa raJloreHoB

Xsop. CBOMCTBa U MPUMEHEHHE XJIOpa

XJIOpOBOAOPO/: TTOTYYEHHUE U CBOWCTBA.

ConsiHas KUCIOTa U €€ COoMu.

IIpakTnyeckas padora 3. IlosryuyeHne coJIsIHOM KHCJIOTHI
U M3Y4YeHHue e€ CBOMCTB.

Tema 4. Kuciiopon u cepa

23.

[Tonoxxenue kucnopoaa u cepsl B [ICXI, cTpoeHune ux
aTOMOB. AJIJIOTPOIHS CEPBI.
39

JdomonHuTeabHast
uHopmanus



24.
25.
26.
217.
28.

29.

CBolicTBa M IPUMEHEHUE CEPBHI.

CepoBonopon. Cynbdumb.

Oxcuna cepri(1V). CepHuctast KuciioTa 1 €€ Coyu.

Oxkcwun cepri(V1). CepHast kuciiora u €€ comu.
IIpakTuyeckas padora 4. UTh Pemenue
IKCIEePUMEHTAIbHBIX 327124 1o TeMe «Kuciaopoa u cepa».
Pemenne pac4€THbIX 3a1a4

Tema 5. A3zot u docdop

30.

31.

52

33.
34.

35.
36.
37.
38.

39.

[Tonoxenune azora u docdopa B [ICXI, ctpoenne nx
aTOMOB. A30T: CBOMCTBA U MPUMEHEHHUE.

Ammuak. @u3ndeckue U XuMuueckue cporctra. [lomyduenue
U TIPUMEHEHHUE.

IIpakTnueckas padora 5. UTH Ilonyyenue ammuaka u
HU3y4YeHHe ero CBOMCTB.

Conu amMMOHUS.

Azotnas kuciora. Ctpoenune. CBoiicTBa pa30aBIeHHON
a30THOM KHCIIOTBHI.

CBolicTBa KOHIIEHTPUPOBAHHOM a30THOM KUCIJIOTHI.

Conu a30THOM KUCIOTHI. A30THBIE YIOOpEHHUS.

docdop. Amnorpornust pocdopa. CpoiictBa Gocdopa.
Oxkcun pochopa(V). @ochopHas KkucmoTa u €€ CONH.
docdopHbie y1oOpeHus

3auem — mecmuposanue «Azom u pocghop»

Tema 6. Yriepoa u kpemHui

40.

41.
42.

43.

44,

45.

46.

47.

48.

49.

ITonoxxenue yrnepona u kpemuus B [IICXD, ctpoenue nux
aTOMOB. AJIJIOTPOMHUS yriepoaa.

XUMHYECKUE CBOMCTBA yriiepoaa. AacopOIusi.

VYrapHsblii ra3, cBOiCTBa, GU3NOJIOTHUECKOE ACHCTBUE HA
OpraHH3M.

VYTaeKucnslii ra3 CBOMCTBA, (PU3HOIOrUYEcKOe IEHCTBHE Ha
OpPIraHU3M..

VYronbHasg kucinoTa u €€ conu. KpyroBopot yriepoja B
MIPUPOJIE.

IMpakTnyeckas padora 6. UTh Ilosryyenune oxkcuaa
yraepoaa(lV) u nzyuenue ero coiicts. PacnnosnaBanue
Kap0OOHATOB.

Kpemuwuii. Oxcupn kpemuus (1V)

KpemuueBas kucnora u ee conu. Crexino. LlemeHr.
O06001IeHrEe 1 cCUCTEMAaTU3aLNs 3HAHUI 110 TEME
«Hemeramne». Pemmenne pacueTHbIX 3a1a4.
Konmponvnaa paboma 2 no meme «Hememannwry.

Tema 7. MeTaiabl

50.

51.

ITonoxxenne metawioB B IICXD Metamuueckas CBSI3b.
dusnueckue cBOMCTBA METAJLIOB.
HaxosxieHne MeTamioB B MpUPOJIE U OOIIHUE CITOCOOBI UX
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52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

62.

MOJTYyYEHUS.

XUMUYECKHE CBOMCTBA METAJIOB. Psii akTHBHOCTH
METaJUIOB.

CrmuniaBsl (CTalib, YyTyH, TIOPATIOMUHUHN, OpOH32)
IllenoynbIe METAIIIBI.

Iemouno-3eMenbpHBIC MeTaIbl. Kansnuii 1 ero
coenuHeHus. JKECTKOCTh BOABI .

Amomunuii. Haxoxnenue B mpupoze. CBoicTBa,
MIPUMEHEHUE.

Baxneitmme coequHenus amtoMuausT AM(OTEPHOCTD
OKCHJIa ¥l THIPOKCHIA AITFOMUHUS.

XKeneszo. Haxoxnenue B npupoe. CBoiicTBa xemnes3a.
CoenuHeHus xernesa

IIpakTnueckas padora 7. Pemenne
IKCIEPUMEHTAJBbHBIX 32/1a4 M0 TeMe «MeTauIbl U UX
coeTMHEHUSD.

O06001IeHrEe 1 cCUCTEMAaTU3aINs 3HAHUI 110 TEME
«Metambl». PellieHne pacueTHbIX 3a7a4
Konmponvnasa paboma 3 no meme «Memannwiy.

Tema 8. IleppoHayaabHbIe NPEACTABICHHUA 00 OPraHUYeCKUX BellecTBaxX

63.

64.
65.
66.
67.
68.

Opranunueckas xumus. YrieBoaopoasl. [Ipenenbubie
(HaCBIIIIEHHBIE) YTIIEBOIOPO/IBI.

HenpenenpHbie (HEHACHIIEHHBIC) YTIEBOA0POIBI
[TpousBonHbIe yriaeBo10poaoB. CIIUPTHL
Kap6onosie kucnotbel. Ciioxubie 3Quphl. Kupbl.
AMUHOKHUCIOTHI. benku.

[Tomumepsr. O600aONUN YPOK
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

labpuensu O.C. Xumus 8 kinacc: yueOHUK sl 0011eo0pa3oBaTeNbHBIX yUpekaeHuH — M.:
Hpoda, 2013. — 286 c.

Pymsutuc I'.E, ®enpaman @.I'. Xumus. 8 knacc: y4ueb. s oOmieodpaszonar.
opranuzanuii - M.: [Ipocsemenune, 2016r. — 207 c.

Pymsutuc I'.E, ®enpnaman @.I". Xumus. 9 kinacc: yueb. mis obmeoOpa3oBar.
opranu3zaiuii - M.: [Ipocsemenne, 2018r. — 208 c.

[Ma6puensu O.C. Xumus 9 kiace: yaeOHUK 111 00111e00pa3oBaTeIbHBIX yUpEXKASHUH — M.
[Ipoceemenue, 2023. — 224 c.

42



	1.тит лист  
	Рабочая программа

	1-3.Пояснительная записка 8-9
	4. Тематическое планирование 8-9
	5. КТП_8_химия_68
	5. КТП_9_химия_68
	6. мет об



