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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOIIETr0 OOpa30BaHMs COCTABIIEHA Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHMS OCHOBHOM 00Opa3oBaTeIbHOH MPOrpaMMbl OCHOBHOTO OOIIETO
oOpasoBanusi, npenactaBieHHBIX B PI'OC OO0, a Ttakxke Ha ocHOBe GenepanbHONW paboueit
MPOrpaMMbI BOCIIUTAHUS U C Y4ETOM KOHUEMIUHU MPEnojiaBaHus yuyeOHOro mpenMera «XuUMHUs» B
o0Opa3oBaTeNbHBIX opranm3anusx Poccuiickoir @eneparum.

[IporpaMmma 1o xumMuu Aa€T MpeAcTaBIeHHE O LesIX, oOmieil crpaterun oOydeHwus,
BOCIIUTaHUS M Pa3BUTUS OOy4yalOMIMXCSl CPEACTBAMU y4yeOHOTO TpeaMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TPEIMETHOE COJEpXKaHHE, IMPEIyCMaTPUBAET paclpeiesieHHe €ro Mo Kiaccam Hu
CTPYKTYpUpPOBaHHUE IO pa3fiesiaM U TeMaM MPOTrpaMMBbl 110 XUMHH, OINpPEAeNseT KOJIMYECTBEHHbIE U
KayeCTBEHHBIE XapaKTEPUCTUKU COACPIKAHUs, PEKOMEHAYEMYIO TIOCIIEA0BAaTEIbHOCTh H3Y4YEHUS
XAMHU C Y46TOM MEXKIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTO TpoIliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yYaroIuXcs, ONpeAessieT BO3MOXKHOCTU IMpeaMeTa Ui peanu3aliu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTENbHOW NPOTpaMMbl Ha YpOBHE
OCHOBHOT'O 00IIIeT0 00pa3oBaHus, a TaKKe TPEOOBaHUH K pe3yibTaTaM OOyYeHHs] XUMUU Ha YPOBHE
nesei  M3ydeHus INpeAMeTa M OCHOBHBIX BHJOB  y4eOHO-IIO3HABATEIbHOM  JI€ATEIbHOCTH
00yUaIoIIETOCs TT0 OCBOCHHIO YUEOHOTO COIePIKAHMS.

3HaHME XMMHU CIYKUT OCHOBOW A1 (DOPMUPOBAHHS MHUPOBO33pPEHUSI O0YYaIOIIETOCs, €ro
MpEeJICTaBICHU O MaTepHaIbHOM €IWHCTBE MHpA, BAXHYIO POJIb UTPAlOT (GopMHUpyeMble XUMHUEH
MIPEJICTABICHUS O B3aUMOIIPEBPAIEHUSIX YHEPTUH M 00 SBOJIIONMHU BEHIECTB B MPHPOJE, O MYTSIX
pelIeHns TI00aNBHBIX MPOOJIeM YCTOMYHNBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SJHEPTETUUYECKO,
MUILIEBOH U 3KOJIOTMYeCKON 0€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHECHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealli3allid BO3MOXKHOCTEH UIsl caMOpas3BUTHs U (OPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, € 001mel 1 QyHKIMOHATFHON TPaMOTHOCTH;

BHOCHT BKJIAJ B (OPMHPOBAHHE MBIIUICHUSI M TBOPYECKHUX CIIOCOOHOCTEW OOy4arommxcs,
HABBIKOB UX CaMOCTOSATEIbHON Y4eOHOH NEeATeNbHOCTH, SKCIIEPUMEHTANBHBIX U UCCIIEOBATEILCKUX
YMEHUH, HeOOXOAMMBIX KaK B TIOBCEIHEBHOM KHU3HH, TaK U B IPOPECCUOHATIBHOMN JIeSTETFHOCTH;

3HAKOMHUT CO CIEeNU(UKONH HAyYHOTO MBILIUICHHS, 3aKJIaJIbIBAET OCHOBBI I[EJIOCTHOTO B3IUIAA
Ha EJMHCTBO TPHUPOABI M YEJIOBEKAa, SIBISETCS OTBETCTBEHHBIM OTalmoM B (OPMHUPOBAHUH
€CTECTBEHHO-HAYYHON T'PAaMOTHOCTH 00YYaroIINXCs;

CrocoOCTBYET (POPMUPOBAHUIO LIEHHOCTHOT'O OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
NPUpPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIAJl B 9KOJOTHYECKOE 00pa30BaHUE 00yYaIOIIUXCS.

JlanHble HampaBlieHUsT B OOy4YeHHMM XHUMHUHU OOecTedyuBaroTcsi crenupuKod coaepikaHus
yueOHOTo HpeaMeTa, KOTOPbIH SBJIsEeTCs MeJarorn4eckyd aJanTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKW XMMUH Ha OTIPEJIeIIEHHOM dTare e€ pa3BUTHUS.

Kypc xumMum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMsS OPUEHTUPOBAH Ha OCBOEHHUE
00y4aromUMHCS CUCTEMBbl NEPBOHAYAIBHBIX MOHATHA XUMHMH, OCHOB HEOPraHMYECKOW XHMHU U
HEKOTOPBIX OT/ICTHHBIX 3HAYUMBIX MOHSITHIH OPTraHUIECKON XUMHUH.

CrtpykTypa coaepkaHusi MpPOrpaMMbl MO XHMHUHU c(OpMHpOBaHa Ha OCHOBE CHCTEMHOTO
noaxonaa K e€ uydenuto. CozepKaHue CKIAbIBACTCS U3 CUCTEMBI IIOHATHIA O XMMUYECKOM 3JIEMEHTE
M BEIIECTBE M CHCTEMBl MOHITHH O XHMMHUYecKoH peakmun. OO0e 3TH CHCTEMBI CTPYKTYpPHO
OpPraHM30BaHbl [0 MPHUHIHUITY MOCIEIOBATEILHOTO PAa3BUTHS 3HAHMNA HA OCHOBE TEOPETUUYECKUX
IIPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoauueckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4EHUS O CTPOCHUH aTOMa U XUMHUYECKOU CBA3H;



— Mpe/ICTaBIECHUI 00 AJIEKTPOIUTUYECKOM JUCCOIMALIMU BELLIECTB B PACTBOPAX.

Teopernueckue 3HAHUSA paCCMAaTPUBAIOTCA HA OCHOBE OMIIMPUYECKH IIOJNYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BHBAIOTCS MOCJIEI0BATEIbHO OT OJAHOIO YPOBHS K JIPYIOMY, BBIIIOJIHSSA
(GyHKIMU OOBSICHEHHS M NMPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH MPAaKTUYECKOIO
IIPUMEHEHHUS U NTOJTYYEHUS N3Y4acMbIX BEILECTB.

OcBoeHne mnporpaMMbl IO XHMUH CHOCOOCTBYeT (DOPMHUPOBAHMIO IPEACTABICHUSA O
XUMUYECKON COCTAaBIAIOIIECH HAy4yHOM KapTHHBI MHpa B JIOTHUKE €€ CHCTEMHOW IIPUPOBI,
LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHHUIO M METOJaM IIO3HAaHMs B Hayke. M3ydyenue xumuu
IIPOMCXOJUT C IPUBJICUCHUEM 3HAHMN M3 paHee M3YYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaroluii
Mup», «buonorus. 5-7 knacce» u «®Puznka. 7 Kimacey.

[lpy m3ydeHUH XUMHH MPOUCXOIUT (POPMHPOBAHME 3HAHMH OCHOB XMMHYECKOH HAayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKONW JIEATEIILHOCTH YEJIOBEKAa M KaK OJHOI0 U3
KOMIIOHEHTOB MUPOBOW KYJIBTYphI. 3a7aua yueOHOTO MpeaIMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI
XUMUYECKUX 3HAHUM — BaXHEHIMX (DAKTOB, MOHATHUNA, 3aKOHOB M TEOPETHYECKUX ITOJOKECHUMH,
JOCTYIHBIX 0000IEHUI MUPOBO33PEHUYECKOT0 XapaKTepa, A3bIKa HAyKH, B MPUOOILEHUN K HAYYHBIM
METOZaM MO3HAHUS MPHU W3YYCHHUH BEIIECTB M XMMUYECKHX PEaKkIyid, B (OPMUPOBAHUH U PA3BUTHH
[IO3HABATEIbHBIX YMEHMM M UX [PUMEHEHMH B Yy4eOHO-NIO3HABATENBHOHM M  y4eOHO-
HCCIIEIOBATENILCKOM /1eATEIbHOCTH, OCBOCHHUHU MpPaBUJ 0€30MacHOro oOpalleHHs C BEIIECTBAMU B
ITOBCEITHEBHOU KU3HH.

Ilpy wu3ydeHMM XUMHMHM Ha YPOBHE OCHOBHOIO 00IEro oOpa3oBaHUS Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— (GOopMHpOBAHHE HWHTEIUIEKTYyaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K CamM000pa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIEHUH, CIIOCOOHON aganTHpoBaThes K OBICTPO
MEHSIOLIIUMCS YCIIOBUSM JKU3HU;

— HampaBJIEHHOCTh OOY4YeHHsS Ha CHCTEMAaTHYeCKOe TNPHOOIIEHHE OO0YydJalommMXcs K
CaMOCTOSITEIIFHOW TIO3HABATEIBHOW JESTEIPHOCTH, HAYYHBIM METOJaM ITO3HAHU, (HOPMHUPYIOIIUM
MOTHUBALMIO U PA3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0ecrieyeHne yCIOBHH, CMOCOOCTBYIOIMIMX MPHUOOPETEHUIO O00YyYaloIMMHUCA — OIbITa
pa3HoOOOpa3HOW N1eATeIbHOCTH, MO3HAHMS W CaMOIO3HAHMS, KIIIOYEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI1), UMEIOLINX YHHUBEPCAIbHOE 3HAYCHHE /IS pa3IMYHbIX BUIOB ACSITEIbHOCTHU;

— (opmupoBanue o6meil (QyHKIHMOHAIBHOW W €CTeCTBEHHO-HAy4YHOW I'pPaMOTHOCTH, B TOM
quciae YMEHUN OOBSICHATH U OLIEHUBAThH SIBIICHUSI OKPYXKAIOILEro MHUpA, MCIOJIb3Ysl 3HAHHUS U OIIBIT,
MIOJIy4YEHHBIE TIPU U3YUYEHUU XUMUH, IPUMEHATh UX MPU PELICHUU NPOOJIEM B TIOBCETHEBHOM KU3HU
U TPYZOBOM N€ATENBHOCTH;

— (opmupoBaHHEe y OOy4aIOUMXCAd TYMaHHUCTHUECKUX OTHOLICHWH, NMOHUMaHHUsS LEHHOCTU
XMUMHUYECKMX 3HAHUM JUId BBIPAOOTKM SKOJOIMUYECKH LENecoOOpa3HOro TMOBENEHHUS B OBITY H
TPYIOBOH NEATEIBHOCTH B LIEIISAX COXPAHEHUS CBOEIO 310POBbS U OKPYXKAIOLIEH IIPUPOJIHOMN CPEbI;

— pa3BUTHE MOTHBALUU K O0YYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHsI 00I€UeI0BEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQHIIs U
HAIPaBJICHHOCTH JaJbHEUIIET0 00yICHHSI.

OOmiee uyuClIO 4YacoB, OTBEAEHHBIX M1 M3Y4EHHS XMUMHMHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hemento), B 9 kiacce — 68
4acoB (2 yaca B HEJIEJNIO).

COJEPXAHUME OBYYEHUSA
8 KJIACC
IlepBoHauabHbIe XUMHYECKHE TOHATHS



[Ipenmet xumun. Ponp XuMuuM B )KM3HU YeJIOBEKa. XUMHUS B CUCTEME HayK. Tena U BellecTsna.
duznueckre CBOMCTBA BEUIECTB. ArperaTHoe COCTOsiHUE BellecTB. [loHsATHE 0 MeToAax MO3HAaHMS B
xumun. YucTeie BemecTBa u cMech. CriocoObI pa3iesieHus: CMECEH.

ATOMBI 1 MOJIEKYJTbI. XUMUYECKHUE 3JIeMEHThI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie n
CJIO’KHBIE BEIIECTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢opmyna. BaaeHTHOCTh aTOMOB XMMHYECKHX AIJIEMEHTOB. 3aKOH TMOCTOSHCTBA
coctaBa BellecTB. OTHOCUTENIbHAsE aTOMHAasi Macca. OTHOCUTENIbHASI MOJIEKYJIsipHasi Macca. MaccoBast
JIOJISI XUMHUYECKOr'0 JIEMEHTA B COSAUHCHUH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl U YHCIIA
CTPYKTYPHBIX €IMHHUII BemecTBa. Pacu€Tsl o hopmynaM XMMHUYECKHX COCTUHEHUI.

dusuyeckue M XUMHUYECKHE SABJICHUSA. XHUMHMUYECKas peakuus U €€ MpU3HAKU. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB. XHWMHUYECKHE YypaBHeHUs. Kiaccupukamuss XUMHYECKUX PpEeaKIHit
(coennHEeHMS, pa3IOKCHUS, 3aMEILCHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW TIOCYAOM, MpaBWwiaMu pabOThl B jabopaTopuu W TpHEMaMU
oOpaiieHuss ¢ JaOOpPaTOpHBIM O00OpYAOBaHWEM, HW3Y4YCHHE U ONucaHue (U3NYECKUX CBOWMCTB
00pa3IoB HEOPTraHWYECKUX BEIIEeCTB, HaOMoAeHUe (u3nyeckux (IJIaBIEHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYyNKE, KAIEHHE W KOHJEHCAIMS BOJABI) M XHMHYECKHX (TOpEHHE CBEYH,
[POKAJIMBAaHUE METHOW MPOBOJIOKHM, B3aMMOJCHUCTBHE Meja C KHCIOTOH) sIBIEHUH, HaOII0eHuEe U
OMHCAaHUE TPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakluuil (pas3iioKeHHe caxapa, B3auMOJICHCTBHE
CEPHOM KHCJIOTHI C XJIOPHAOM Oapus, pasznoxeHue ruapokcuaa meaud (I1) mpm HarpeBaHuw,
B3aMMOJICHCTBHUE kene3a ¢ pactBopoM conu menu (ll), u3ydenune crocoboB pasneneHust cMeceil: ¢
MMOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBIMAPUBAHWE, NUCTUULAIMSA, XpomaTtorpadus, MpOBEICHUE
OYUCTKM TIOBApPEHHON COJIM, HAONIOJACHHE U OMNHCAHHE pPE3yJIbTaTOB TMPOBEICHUS OIbITA,
WJUTFOCTPHUPYIOLIETO 3aKOH COXPAaHEHHUSI MACChl, CO3/IaHNE MOJIEIeH MOJIEKYI (I1apOCTEPKHEBBIX).

BaxuHeiiue npeacTraBuTe/ M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — sneMeHT M NpPOCTOE BELIECTBO.
HaxoxneHune kuciaopoja B Tpupoje, PU3NYCCKHE M XUMHUYECKHE CBOWCTBA (pEakIUU TOPCHHSA).
Oxkcunpl. Ilpumenenue xkuciaopoma. CrocoObl TMOJTy4YeHHS KUCIOpoAa B JIaboOpaTopuu U
MpOMBIIUICHHOCTH. KpyroBopot kucmopoma B mpupone. O30H — amioTpomHas MOIuUKanus
KHUCJIOpOJa.

TenmoBoit 3(pdexkT XUMUYECKOH peakiud, TEPMOXUMUYECKHE YpaBHEHUS, 0JK30- U
SHIOTEPMUUYECKHE peakuuu. TOIMIuMBO: Yroib M METaH. 3arpsi3HEHHE BO3[yXa, YCUJIICHUE
MapHUKOBOTO (D dekTa, pazpynieHue 030HOBOTO CJIOSI.

Bomopon — anemeHT 1 mpocToe BemecTBo. Haxoxaenue Bogopoaa B mpupojie, Gu3ndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TTOMy4deHUs. KHUCIIOTHI U COH.

Moutsipablii 00bEM Ta30B. PacuéThl M0 XMMHUYECKUM YpaBHEHHUSIM.

@usnueckue cBoicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HachimeHHble u
HEHACBIIIEHHBIE pacTBOPHI. PacTBOPUMOCTH BEMIECTB B Boje. MaccoBas 7051 BELIECTBA B paCTBOPE.
Xumuyeckue cBorcTBa BoAbl. OcHoBaHus. Pojib pacTBOpOB B MPUPOAE M B KM3HHU YEJIOBEKA.
Kpyrosopot Boabl B ipupoe. 3arpsi3HeHre NpupoaHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccupukauus Heopranmdeckux coeauHeHuid. Oxcuapl.  Kiaccudukanus OKCHIOB:
coyieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHBIE) U HecodeoOpasyrone. HomeHnkimarypa
okcu10B. U3nUecKrue U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne okCuaoB.

OcnoBanusa. Kmaccudukamuss oCHOBaHHMM: TMIENOYM ¥ HEPACTBOPUMBIE  OCHOBAHWUS.
Homenknatrypa ocHoBanuii. Pusznueckue M XHUMHYECKHE CBOMCTBa OcHOBaHuW. Ilomydenue
OCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenkimarypa kuciaor. dusmveckue W XUMHYECKUE
cBoricTBa KUCHOT. Ps aktuBHocT MetaiuioB H. H. bekerosa. IlonydeHue Kucior.



Comu. Homenkmarypa comneid. @uznueckne 1 XuMHIeCKue cBoicTBa coneid. [lomydenue conei.

I'eneTnueckas cBsI3b MEXKIY KiIacCaMU HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeJelieHue CoAepaHUsl KHUCIOpoJa B BO3JyXe, MOJydeHue, coOupaHue,
pacmo3HaBaHME W H3y4eHHE CBOMCTB KHUCIOpOJa, HAONIOJEHHE B3aWMOJCHUCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIIOBHMSI BO3SHHUKHOBEHHSI M TpEKpalleHus TopeHus (Tokapa), 03HaKOMIICHHE C
o0Opa3laMu OKCHJIOB U OMHCAHHE UX CBOWCTB, MOJydyeHHUE, COOMpaHUe, paclo3HaBaHUE U U3YyueHUE
CBOWCTB BOJopona (TopeHme), B3aumMmojeicTBue Bojopoga ¢ okcuaoM Meau (1) (Bo3moxHO
WCIIOIH30BAaHUE BHUACOMATEpUATIOB), HAONIOJCHHE OOpa3loB BEIIECTB KOJUYECTBOM | MOJIb,
Uccle0BaHNe 0COOEHHOCTEH PACTBOPEHHS BEILIECTB C PA3IMYHON PACTBOPUMOCTBIO, TPUTOTOBIICHHUE
pacTBOpPOB € OINPEAEIEHHOW MAacCOBOM JOJIEW pacTBOPEHHOIO BEIIECTBA, B3AMMOJIECHCTBHE BOJABI C
MeTajylaMu (HaTpUeM M KajblueM) (BO3MOYKHO HCIOJIb30BaHUE BHUJEOMATEPUANIOB), UCCIIEIOBaHHUE
00pa3ll0B HEOPraHMYECKHX BEIEeCTB pa3NUYHBIX KJIAcCOB, HAOJIOJCHHE HW3MEHEHHUS OKpPACKU
MHAMKAaTOPOB B pacTBOpax KHCIOT U INEeJouyel, u3ydeHue B3aumozeictBus okcuaa meau (1) c
pacTBOPOM CEpPHOM KHCJIOTBHI, KHCJIOT C MeETaulaMH, pEaKIuid HEeWTpalIu3aluu, IOoJydYeHne
HEpPaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHUE OJHOTO METalljla JIPYrMM M3 pacTBOpa COJH, pPELICHUE
AKCTIEPUMEHTAIIBHBIX 3a7a4 10 Teme «BakHelme Ki1acchl HEOPTraHMUECKUX COSTUHEHUN Y.

IMepunonnyeckuii 3akon u Ilepmoguveckass cucrema xumudeckux 3jemenros /[I. W.
MenpgeneeBa. Ctpoenne aroMoB. XHMHYeCKas CBfA3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE
peakuumn

[lepBble MOMBITKH KIacCHU(PUKAIUM XMMHUYECKUX 3JIEMEHTOB. [IoHSATHE O Tpymmax CXOTHBIX
ANIEMEHTOB (IEJIOYHBbIC U IICIIOYHO3EMEIbHBIE METAJIbI, TAJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBbIe 00pa3yroT aM(pOTepHbIE OKCUABI U THAPOKCH/IBI.

[Tepronnueckuii 3akoH. Ilepuoanyeckas cucteMa xumudyeckux anemeHToB /. 1. Menneneesa.
Kopotkonepuoanas u nnmunnonepuoanas Gopmel [lepuoandeckoit cucteMbl XUMUYECKUX JIEMEHTOB
J. U. MenneneeBa. Ilepuoabl u rpynnbl. OU3MYECKUN CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB
MEePUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otombl. DnekTponsl. CTpOSHUE 3JIEKTPOHHBIX
o0oJi0uek aToMoB MepBbix 20 xumuueckux snemenToB [lepuoanueckoii cucrems! Jl. M. Menneneena.
XapaKkTepUCTUKa XUMHUYECKOIO0 3JIEMEHTA IO €ro nojoxxeHuro B Ilepumommueckon cucreme [I. M.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca arOMOB XMUMHYECKHUX 3JIEMEHTOB, METAJIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB IO rpyIIaM U Mepruoaam.

3nauenue [lepronnueckoro 3akoHa u llepuogndyeckoil CUCTEMBl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTUA Hayku U npakTuku. [1. 1. MenneneeB — yd€HbIN U Ipak1aHUH.

Xumnueckas cBsi3b. KoBaneHTHas (1oJispHasi U HETMOJSPHAsi) CBSI3b. DJIEKTPOOTPUIIATEIILHOCTh
XUMUYECKHUX AJIEMEHTOB. MIOHHas CBS3b.

Crenenb okucienus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl okucinenus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3Yy4eHHE 00pa3IoB BEIIECTB METAJIOB M HEMETAJIOB, B3aUMOCHCTBHE THIPOKCHIA [IMHKA C
pacTBOpamMu KHUCIJIOT | IIEeJI0YEH, TPOBEJACHHUE OMBITOB, MIITIOCTPUPYIOIINUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJbHBIX PEaKluil (TOpeHue, peakliuu pa3ioKeHNs, COSTUHEHUS).

Mescnpeomemmnwie ceasu

Peanu3anus MexnpeaMeTHBIX CBA3EH IPU U3YYEHUHU XMMHHU B 8 KJIACCE OCYILECTBIISIETCS Yepes3
UCTONIb30BaHNE KaK OOIIUX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TIOHSATUH, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAy4YHbIC TOHSTHS: HAYYHBIM (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIN3,
CHHTE3, KJaccu(uKanus, NepuoAUYHOCTh, HA0II0IeHNEe, SKCIIEPUMEHT, MOJIEIMPOBaHNE, U3MEPEHUE,
MO/JIENIb, SIBJICHHUE.

®dusuka: Marepusi, aToM, OJJEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIHWI, H30TOIIbI,
PazMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKHN 3apsii, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, ra3, GU3NYECKHUE BEIUUNHBI, €MHULIBI U3MEPEHHUS, KOCMOC, TUIaHETHI, 3BE3/1b1, ColHIIE.

buonorus: porocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHbIE MOPOJbI, MOJIE3HbIE HCKOMAEMBbIE,
TOIJINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YecKas peakuust

[lepunonnueckuii 3axoH. Ilepuoguyeckas cucrtema xumuyeckux nemenToB 1. 1. Menneneesa.
CrpoeHune aroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMUYECKHX 3JIEMEHTOB IIEPBBIX TPEX
NEPUOJOB, KalMs, KaJbLUi M HMX COCIMHEHUH B COOTBETCTBUU C IIOJIO)KEHHEM DJJIEMEHTOB B
[lepunonnueckoi cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbBl XUMUYECKOM CBA3M. THUIBI KPUCTAUIMUECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BELIECTBA OT TUIAa KPUCTAITIMUECKON PEIIETKN U BU/Ia XUMHUUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX BEllecTB. XMMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K pa3IMYHbIM KJIaccaM HEOPraHWYECKUX COCIMHEHUH, TIE€HETUYecKas CBA3b
HEOpPraHMYECKHUX BEIIECTB.

Knaccudukanus XMMHYECKMX pEakUMid MO pa3iMyHbIM IpHU3HAKaM (IO YUCIYy M COCTaBY
YUYaCTBYIOUIMX B PEAKIMU BELIECTB, O TEIUIOBOMY 3((deKTy, Mo M3MEHEHHUIO CTENEHEH OKUCICHUs
XUMHUYECKHUX 3JIEMEHTOB, 110 OOPATUMOCTH, MO YYaCTHIO KaTalu3aTropa). JK30- U SHAOTEPMUUYECKHE
peakuuu, TEpPMOXUMHUYECKUE YPABHEHUS.

[lonsiTie 0 ckopocTH XWMHYecKOW peakuuu. [loHsTHe 00 00paTHMMBIX W HEOOpPATHMBIX
XUMHUYECKHUX peakuusax. [IoHsaTHe 0 rOMOreHHBIX M IeTepOreHHBbIX peakuusax. [lonsaTue o karamuse.
Ilonatne o xumMu4eckoM paBHOBecuU. DaKTOpHI, BIUAIOIINE Ha CKOPOCTh XUMUYECKON PEAKIUU U
MI0JIO’KEHNE XUMUYECKOTO paBHOBECHSI.

OKHUCIINTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  JIEKTPOHHBIA  OajaHC  OKUCIIUTENIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a MJIEKTPOHHOT0 OajaHca.

Teopust 3JIEKTPOIUTHUYECKON IUCCOLMALMM. OJIEKTPOJIUTBI U HEMIEKTPOJIUTHL. KaTnonsl,
aHUOHBI. MeXaHM3M IHUCCOLMALMK BEUIECTB C Pa3jIMYHBIMM BUJAMHU XMUMHMUYECKOHN cBs3u. CTeneHb
aucconanui. CUIbHBIE U CIIA0bIE 3JIEKTPOIMUTHI.

Peakiun moHHOro oOMeHa. YcCIOBUS NPOTEKAaHUs PEaKIMi HOHHOrO OOMEHa, MOJHBIE U
COKpalllEHHbIE HOHHBIE ypaBHEHMs peakiuil. CBoOMCTBa KHCIIOT, OCHOBaHMM M COJIEM B CBETE
NPECTAaBICHUH 00 3IEKTPOIUTHUECKON qucconnanuu. KauecTBeHHble peakiuu Ha HOHBI. [loHsTHE O
TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJEJIAMH KPUCTAJUNIMYECKUX PEIIETOK HEOPraHNYECKUX BEIECTB — METAJIOB
U HemeTalyioB (Tpadura W amMasa), CIOXKHBIX BEHIECTB (XJIOpHIA HATpusi), HCCIeIOBAaHHE
3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW peakuu OT BO3JEHCTBUS PA3IUYHBIX (AKTOPOB, UCCIIEJOBAaHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEILIECTB, IPOLECCA NHUCCOLMALMHA KHCJIOT, IIENOYeH U CcoJel
(BO3MOYKHO HCIIOJIb30BaHHE BUIE0 MAaTEPUAJIOB), IPOBEJECHUE OIBITOB, WILTIOCTPUPYIOIIUX IIPU3HAKU
MPOTEKAHUs peaKIuii HOHHOTO 0OMeHa (0Opa3oBaHUE OCajKa, BBIJEICHUE Ta3a, 00pa30BaHUE BOJIBI),
OIIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUi (TOpeHue,
peakuuu paslioKEHUs, COCAUHEHMs), pACHO3HaBaHUE HEOPraHUMYECKHUX BELIECTB C IOMOIIbIO
KAaueCTBEHHBIX PEAaKIIUH HA MOHBI, PEIICHNE YKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemertauibl 1 MX cOeJUHEHHSA



OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU
okucineHusa. CTpoeHue M (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TraJOr€HOB. XHMHYECKHUE
CBOMCTBa Ha IpuMepe XJopa (B3aUMOJEHCTBUE C MeETaJUIaMHM, HEMETAJUIaMM, ILIEJI0YaMHu).
XmopoBoaopoa. CoisiHasg KHCJIOTa, XMMUYECKHUE CBOMCTBA, IMOJy4eHHE, NMpuMeHeHue. JlericTBue
XJIOpa M XJIOPOBOZOPOZA HA OpraHu3M uejoBeKa. BakHeiline XJIOpHAbl U MX HAXOXKIEHUE B
MIpUpOJIE.

OOmas xapaktepuctuka 3neMeHToB VIA-rpynnel. OcCoOE€HHOCTH CTpPOEHHs aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHue U (U3MYECKHE CBOWCTBA MPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHbIE MOANU(PUKALUN KUCIOPOAa U cepbl. XMMHUECKHUE CBOMCTBA CEPBHI.
CepoBoziopoJl, cTpoeHue, puzndeckre u XuMuueckue cBoicTBa. OKCUABI cepbl Kak MPEJCTaBUTENN
KHUCIOTHBIX OKcuaoB. CepHas KucnoTa, (U3MYeCKHe M XHMHUYECKHe CBOWCTBa (00mme Kak
MpeCTaBUTeNsl Kjacca KUCIOT U creuudpuyeckue). XUMHUECKHE pPeaklMH, JeKallde B OCHOBE
IPOMBIIIJICHHOTO cIlloco0a MoMydeHus: cepHoil kuciaoThl. [Ipumenenue cepHoit kucinotel. Comu
CepHON KHCJIOTHI, KaUeCTBEHHAsI peakiyst Ha cyabdaT-uoH. HaxoxaeHue cepsl U e€ coeMHEHHH B
npuposie. XUMUYECKOE 3arpsi3HEHUE OKPYKaIoIIel cpeibl COEAMHEHUAMHU Cephl (KUCIOTHBIE JOKIH,
3arpsA3HEeHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEeIOTBPAILICHUS.

OOmass xapakrepuctuka d3j1eMeHTOoB VA-rpynnsl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENICHU OKUCICHUS. A30T, pacpoCTpaHEHHE B MPHUPOJE, PU3NUECKHEe U XUMHUYECKUE
cBoiicTBa. KpyroBopor a3zora B mpupoae. AMMHaK, ero (pu3M4eckue U XUMHYECKHE CBOMCTBA,
nojiyueHue U npuMenenue. Coau aMMOHUS, UX (pU3MUECKHE U XUMUYECKHE CBOICTBA, IPUMEHEHUE.
KayecTBeHHast peakiys Ha HOHbI aMMOHHMA. A30THas KHUCJIOTa, €€ MOoJlydyeHHe, (U3UYecKue U
XUMHYECKHe CBOWCTBa (OOIME Kak TMPeICTaBUTENs Kiacca KHCIOT | crenuduyeckue).
Hcnonp3oBaHue HUTPATOB U COJI€l aMMOHHS B KaueCTBE MHUHEpaJbHBIX yn0OpeHuil. XuMudeckoe
3arps3HEHUE OKpPY’KalolLle cpeibl COeIMHEHUAMHU a30Ta (KUCIOTHbBIE JOXIHU, 3arpsa3HEHNEe BO3yXa,
MoYBEI M BOI0EMOB). Docdop, ammorpornHbie Mogudpukanuu Gochopa, Gu3Mdeckne U XUMUICCKUE
ceorictBa. Oxcun ¢ochopa (V) u dochopHas kucnora, Gu3nyeckrue W XUMHUYSCKHE CBOMCTBA,
nony4enue. Mcnonp3zoBanue ¢pocdatoB B kKauecTBe MUHEPAIBHBIX YI00pEHHIA.

Obmass xapakrepuctuka dieMeHTOB |VA-rpynnbl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHU OKUCIIEHUsS. YTJIepoJ, aJUIOTPONHbE MOJU(PHUKALMH, PACIPOCTPAHEHHUE B
npupone, QU3NYecKue W XUMHUYECKHe CBoicTBa. AncopOuus. KpyroBopor yriaepoma B mpupoe.
Oxcuapl yriepona, ux (U3HUECKHe W XMMHYECKHUE CBOMCTBA, JCHCTBHE Ha JKUBbIE OpPraHU3MBL,
HOJNydeHHe W TPUMEHEHHE. DKOJIOrHYEeCKUe MpoOieMbl, CBsi3aHHble ¢ okcuaoM yraepoaa (1V),
THIIOTE3a III00aIbHOTO MOTEIJICHUS KIUMaTta, MapHUKOBBIA 3¢ ¢deKT. YroabHas KHCIOTa U € COJH,
ux (uznyeckue U XMMHUYECKHE CBOMICTBa, MOMydYeHUE M NpUMeHeHHe. KadecTBeHHas peakuus Ha
KapOoHaT-MoHBI. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMLMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35IHCTBE.

IlepBoHayanbHble MOHATUS OO0 OPraHMYECKMX BEIIECTBAX KAaK O COCJUHEHHUAX Yriepona
(MeTtaH, 3TaH, 3TUJIEH, ALETWIEH, 3TAHOJI, [JIMIEPUH, YKCYCHas KucioTa). IlpupoHble HCTOYHUKU
YTI€BOIOPOAOB (Yrob, MPUPOAHBINA ra3, HE(PTH), MPOAYKTHl UX NepepadoTku (O€H3MH), UX pOJib B
ObITYy M mpoMblluleHHOCTH. [loHATHE O OHOJOrMYECKH BaXKHBIX BEILECTBAX: JKUpPax, OeJKax,
YII€BOJAaX — W HMX pOJM B JKM3HM UEJIOBEKa. MarepuajlbHOE €IUHCTBO OpPraHMYECKHX U
HEOPraHMYECKUX COEIUHEHHH.

KpemHuuii, ero ¢pusndeckre 1 XuMHUECKUE CBOWCTBA, MOIydyeHHe U npumeHenue. CoeuHeHns
KpemHHs B mpupone. Obmme mpexacraBienusi o0 oxcuae kpemuus (V) m KpeMHHEBOW KHCIIOTE.
Cunukatel, HMX UCIOJb30BaHUE B OBITY, B TNPOMBIIIJIEHHOCTH. BaxkHellne CTpoUTeNIbHbIE
MaTepuallbl: KepaMHuKa, CTEeKJIO, IIeMEHT, OeToH, kene300eToH. [Ipobmembl Ge3zomacHOro
UCIIOJIb30BAaHUsI CTPOUTENIbHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HH.

Xumuueckuii Ikcnepumenm:



U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJISHOM KHUCJIOTHI, IPOBEJIECHUE
KAueCTBEHHBIX pEaKlIUid Ha XJIOPHUI-UOHBI U HAOIIOJIEHHWE MPU3HAKOB UX MPOTEKAHHUS, OIBITHI,
oTpakaromue (GU3NUYECKUe M XHUMHYECKHE CBOWCTBA TaJOr€HOB M HMX COCAMHEHHUH (BO3MOXHO
UCIOJIb30BaHUE BUJEOMATEPUANIOB), O3HAKOMJIEHHME C 00pa3lamMu XJIOpUAOB (TaJoreHua0B),
O3HaKOMJIEHHE C oOpa3mamMu cepbl MU €€ COeIMHEHMSIMH (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJIEOMATEpUaIOB),  HaOJIOJeHWe  Tmpoiiecca  OOyrauBaHMs ~— caxapa  MOJ  JEHCTBUEM
KOHIICHTPUPOBAHHON CEpHOM KHCIIOTHI, M3y4YE€HUE XHMMHUYECKUX CBOWCTB pPa30aBICHHOI CepHO
KHCJIOTHI, TPOBEJEHUE KAUeCTBEHHOM peaklUWu Ha Cynb(paT-HOH M HaONIOJIeHHE MpH3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (U3UYECKUMHU CBOICTBaMHM a30Ta, ¢ocdopa U UX COEIUHEHHH
(BO3BMOXKHO HCIIOJIb30BaHUE BUIEOMATEpPHANOB), oOpa3laMu a30THBIX U (OCPOPHBIX YAOOPEHHIA,
II0JIy4YEHUE, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOWCTB aMMHUAaKa, POBEACHUE KaUuECTBEHHBIX
peakuuii Ha UOH aMMOHUS U (pochaT-uOH U U3ydeHHE MPU3HAKOB X MPOTEKaHUsl, B3aUMOJIEHCTBHE
KOHIICHTPUPOBAHHOI a30THOW KHCIOTHI C MeIbI0 (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEpUANIOB),
U3ydeHHE MOJENeH KpHCTAIIMUECKUX pemETOK anMasa, rpadura, QymnaepeHa, 03HAKOMIIEHHE C
MPOLIECCOM  aACOpPOLIMK  pPacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM VYIJIEM U YCTPOHCTBOM
NPOTHBOIa3a, MOJyueHHe, COOMpaHHe, pAcHO3HABaHUE U M3YyUYEHHE CBOMCTB YIJIEKHCIIOTO rasa,
IIPOBEJICHUE KAaYECTBEHHbIX pEaKUUil Ha KapOOHAT M CWJIMKAT-MOHBI M HM3y4EHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJICHHE C TMPOAYKIMEW CHUJIUKATHOM  MIPOMBILIUICHHOCTH, peLICHHE
AKCIEPUMEHTAJIbHBIX 3aj1a4 110 TeMe «BaxHelnre HeMeTalbl U UX COeIMHEHUSI.

MeTtanabl M X COeTUHEHUS

OO01ast XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METaJUIOB Ha OCHOBaHUH WX IMOJOKEHUS B
Ilepuonnueckoir cucreme xumuuyeckux odiaeMeHToB JI. M. MenneneeBa M CTpOEHHs aTOMOB.
CrpoeHue wMmeTauioB. Mertaminyeckass CBsI3b M MeTajlIMdyeckas KpUCTajlIMdyeckas pemniérka.
DAEKTPOXUMHUUECKUIA Psii HANpsHKEHUM MeTamioB. Ouznyeckrue U XMMHYECKUE CBOMCTBA METAIIOB.
OOmme cnocoObl TONMy4eHHs: MeTauioB. [IOHATHE O KOPPO3WH METAJIOB, OCHOBHBIE CHOCOOBI
3alUThl X OT Koppo3uu. CruiaBbl (CTalb, YYT'YH, JIOPaTOMUHUN, OpPOH3a) U UX MPUMEHEHUE B OBITY
Y IPOMBIIIIEHHOCTH.

[[lenounsle MeTauibl: MOJOXKEHUE B [leproauueckoil cucremMe XuMuyeckux anemeHToB [l. U.
MenpeneeBa, CTpOCHUE WX aTOMOB, HaxOXJAeHHUE B Npupojae. PU3NYecKue U XUMUUECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIIBI U TUAPOKCUABI HATpus U Kanus. [I[puMeHeHue ImenouYHbIX
METAJVIOB U UX COCIMHEHUM.

[lenoyHo3emMenbHbIE METaNIbl MarHUil M Kalblui: monoxkeHue B I[lepuoanueckoi cucteme
xumuueckux siemeHtoB JI. M. MenneneeBa, CTpoeHME HMX aTOMOB, HAaxO0XJICHUE B IPUPOJE.
duznueckre 1 XMMUYECKHE CBOMCTBA MarHUs U KajbIus. BakHelmme coeTMHEHUS Kanblns (OKCH]I,
THJIPOKCU, COIH). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.

Antomunuii: nonoxenue B Ilepuoanueckoil cucteme xumuueckux anementos J[. .
MenpeneeBa, CTpoeHHE aToMa, HaxoxaeHue B mpupoae. dusnueckue U XUMHUYECKHE CBOICTBa
anmroMuHMsI. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUIPOKCUIA ATFOMUHUS.

Kenezo: nonoxenue B [lepuoanyueckoit cucreme xumuueckux snemeHtoB [. 1. Menneneesa,
CTpOEHHE aToMma, HaXOXKJIeHue B mpupoje. dusndeckre U XuMUYECKHe CBOWCTBA kene3a. OKCUTIBL,
ruapokcuabl u comu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U monydeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE C 00pa3llaMH METAJJIOB M CIUIaBOB, X (U3MYECKUMHU CBOMCTBAMHU, U3yYCHHE
pe3yIbTaTOB KOPPO3MH METAJUIOB (BO3MOYKHO HCIIOJB30BAHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUS OKCHUJIAa KaJIbLIUS U HATPUS C BOAOH (BO3MOKHO HCIIOIb30BaHHE BHIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IpolLlecca TOPEHHUs >Keje3a B KHUCIOpoJe (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPHANIOB), MPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKUUNl HAa HOHBI:
MarHusi, KaJIbliusl, aIFOMUHUS, ITMHKa, xene3a (11) u xenesa (111), meau (1), Habmronenne u onucanue
MPOIIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMH HATPHS, Kalus U KaIbLHs (BO3MOXKHO HCIOJIH30BAaHUE



BUJICOMATEPUAIIOB), HCCIIEI0BaHUE aM(POTEPHBIX CBOMCTB T'MJIPOKCHA ATIOMUHHUS M TUAPOKCUAA
[IUHKA, PEeIICHHE HKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Ba)kHelIne MeTamibl ¥ UX COeAMHEHUSD.

XuMus M OKpy:KamoIas cpeia

BemectBa u MaTepuanbl B THOBCEJHEBHOW KM3HU uesjoBeka. be3omacHoe HCIONb30BaHUE
BEIIIECTB M XUMMUYECKUX peakuuii B ObITy. [lepBas momMols Npu XMMHYECKUX 0’KOTaX U OTPABJICHHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpysKarolled cpelpl (mpeenbHas AONycTHMas KOHUEHTpalus
BenlecTs, nanee — [1JIK). Ponb xuMun B penieHnu 3K0I0ruueckux npoosieM.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pa3LoB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MAaTEPHUATIBI).

Meoscnpeomemmnuwie ceasu

Peanu3zanus MeXNpeaMETHBIX CBA3€H NPU NU3YYEHUU XMMHHU B 9 KI1acce OCYILECTBIISIETCS Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHATUH, SIBISIFOIIUXCS
CHUCTEMHBIMH ISl OT/IEJIbHBIX PEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmre ecTecTBEeHHO-HAyYHbIE NMOHITHSA: HAyYHBIH (akT, TUMOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KIacCUPUKaIus, IePUOJIUYHOCTh, HAOIIOJEHUE, SKCIIEPUMEHT, MO EINPOBaHKE, U3MEPEHUE,
MO/IeJIb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOIOT s, MaTepPHAJIbL.

@dusuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHUI, H30TOIIbI,
PazvOaKTUBHOCTb, MOJIEKYJIA, JICKTPUUECKUN 3apsi]], MPOBOAHUKHU, MTOTYIPOBOIHUKH, AUIIEKTPUKHY,
($oTO37EeMEHT, BELIECTBO, TeNo, O0BEM, arperaTHoe COCTOSIHME BEIECTBa, Ta3, pacTBOp,
PacTBOPUMOCTD, KpUCTAIIINYECKAs PEIIETKA, CIUIaBbl, (PU3MUECKHE BEJIMYMHBI, €AMHHUIIBI H3MEpPEHUS,
KOCMHMYECKOE IPOCTPAHCTBO, IUIaHEeThI, 3BE31bl, COHIIE.

buonorus: ¢orocunres, npixaHue, Ouochepa, SKOCHCTEMa, MUHEpaIbHbIE YAOOpEeHMUs,
MHUKPO3JIEMEHTBI, MAaKPOIJIEMEHThI, TUTATENIbHbIE BEILIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKOMAEMBIE,
TOIINBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XMMHUH HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE — pe3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 00miero o0Opa3oBaHUs
AJOCTUTaOTCA B XOIC OGy‘-ICHI/ISI XUMHHU B €AUHCTBEC y‘-IeGHOfI U BOCIUTATEILHOU ACATCIIBHOCTH B
COOTBCTCTBHMU C TpaAWULIMOHHBIMHA pOCCI/II\/’ICKI/IMI/I COOUOKYJIbBTYPHBIMHU M JYXOBHO-HPAaBCTBCHHBIMU
[ICHHOCTSIMH, TMPHHATHIMH B OOIIECTBE MpaBWJIaMH M HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT
poIeccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITUATM3AIINN 00yJarOIHXCSl.

JInyHOCTHEIE PE3YIbTAThI OTpaXaroT TOTOBHOCTDH O6y'-IaIOHII/IXCﬂ PYKOBOACTBOBATHCA
CHCTEMO# MO3UTHBHBIX [IEHHOCTHBIX OPHEHTAIIMI M PACIIIMPEHHE OIbITA JSSITEIBHOCTH Ha €€ OCHOBE,
B TOM YHUCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSI:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAYYHOMY
HacjJeaIur, IIOHUMaHUA 3HA4YCHUA XUMHAYECKOU HAaYKH B JKU3HU COBPEMCHHOTO O6Hl€CTBa,
CIIOCOOHOCTH BIIAIETh JOCTOBEPHOH HH(POPMAIUECH O MEPEAOBBIX JOCTHKEHHUSIX M OTKPBITHIX
MHUPOBOW M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHUpa U
00111eCTBA;

2) rpaKIaHCKOro BOCIIMTAHUS:

ONpeACTaBJICHUA O COLOUAJIBHBIX HOpMax MW IpaBUIaX MCKIIMYHOCTHBIX OTHOLICHUHA B
KOJIJICKTHUBE, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTH B O6H.[eCTBeHHO HOHe3HOﬁ,
y4eOHOUCCIICIOBATEILCKOM, TBOPYECKONM W JPYrMX BHAAX JIEATCIBHOCTH, TOTOBHOCTH K
pa3H006pa3HOI>’I COBMECTHOU ACATCIBHOCTU IPU BBIIIOJIHCHUA y‘IeGHBIX, II03HaBAaTCIbHbLIX 3ajady,



BBITIOJIHCHHUH XUMUYECKHX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TIPOEKTOB, CTPEMJICHUS K
B3aMMOIOHIMAHUIO W B3aUMOIOMOIIM B TpOIECCe OSTOM y4eOHOH IesATENbHOCTH, TOTOBHOCTH
OLICHMBATH CBOE IMOBEJICHUE U MOCTYNKU CBOUX TOBAPHILEH C MO3UIIMU HPABCTBEHHBIX M MPAaBOBBIX
HOPM C YYETOM OCO3HAHHMS OCJEACTBUM MOCTYIKOB;

3) HIEeHHOCTH HAYYHOr'0 MO3HAHMS

MHPOBO33pEHUYECKUE TPEJCTABICHUS O BEUIECTBE U XMMHUYECKON peaklliy, COOTBETCTBYIOLIHNE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIOIIUE OCHOBY /JI TMOHUMAHUS CYIIHOCTHU
HAYYHOW KapTHUHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJIBI,
B3aMMOCBSA35IX YEJIOBEKA C PUPOJHOMN CPEI0i, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAIPABJICHHbIE Ha TOJNyYE€HHWE HOBBIX 3HAHWM IO XUMUH,
HeoOXonuMbIe Il  OOBSICHEHWs] HAOMIOJaeMBIX TPOIECCOB W SIBICHMI, MO3HABATEIBHOM,
WH()OPMAIIMOHHOW M YUTATEIBCKOW KYJBTYPHI, B TOM UYHCJIE€ HABBIKOB CAMOCTOSITEIILHOM pabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHON JHUTEpPaTypod, IJOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
WH(GOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEeHHIO M TIO3HAHUIO, JIOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000Opa30BaHUIO, TMPOCKTHOW M HCCIEIOBATEILCKON JEATEIBHOCTH, K OCO3HAHHOMY BEBIOOPY
HaIPaBJIEHHOCTH M YPOBHs OOYUEHHUSI B TaJIbHEHUIIIEM;

4) ¢popMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOILEHHUS K CBOEMY 3J10POBBIO, YCTAHOBKHU Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHHME MOCIEACTBUM M HENPUATHE BPEIHBIX MPUBBIYEK (YIOTpEOICHUS
aJKOTOJIsl, HApKOTUKOB, KYypeHHs), HEOOXOJUMOCTH COONIOACHHUS TMpaBWil OE30MaCHOCTH MPH
oOpallleHny ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peaabHOU KHU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEpeC K MPAKTHUYECKOMY HM3y4eHUIO Mpodeccuil U TpyAa pa3IuyHOro poja, YBaXKEHHE K
TPYIy U pe3yibTaTaMm TPYIAOBOU NESITEIHHOCTH, B TOM UYUCIIE HA OCHOBE NMPUMEHEHHUS MPEIMETHBIX
3HAHUU 10 XUMHUH, OCO3HAHHBIA BHIOOP MHAMBUAYAIBHON TPACKTOPHH MPOAOHKEHUs 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CHOCOOHOCTH K XHWMHHU, OOIIECTBEHHBIX HMHTEPECOB U
MOTPEOHOCTEH, YCICIIHON MPOQECCHOHATBHON ACSITCILHOCTH W PAa3BUTHS HEOOXOAMMBIX YMEHHM,
TOTOBHOCTH aIallTUPOBATHCA B MPO(PecCHOHANIBHOI cpejie;

6) 3K0JI0rH4ecKOro BOCHUTAHUA:

AKOJIOTMUYECKH LieJeco00pa3HOe OTHOLIEHHE K MPUPOJE KaK HCTOYHUKY >KM3HM Ha 3emie,
OCHOBE €€ CyIleCTBOBaHMS, MOHHMMaHHE IIEHHOCTH 3J0pPOBOTO U Oe30macHOro obpasa >KW3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U ICUXUYECKOMY 3J0POBBIO, OCO3HAHHE
IIEHHOCTH COOJIOJICHUST TPAaBWJI OE30MaCHOTO TOBEICHHs MPU pabOTe C BEIIECTBAMH, a TaKKe B
CUTYaLMSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIO/IEH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHUS, MOJTy4aeMble NMPU U3YYCHUH XUMUH, IJIsI PEUICHUs 3ajad,
CBSI3aHHBIX C OKPY>KaIOLIeil MPUPOJHON CPeAOH, AJIs MOBBILICHUS YPOBHS 3KOJIOTUYECKOMN KYIbTYpPHI,
OCO3HaHUs TJIOOANBFHOTO XapakTepa AKOJIOTUYECKUX MPOOJIeM W MyTeH WX PEHICHHS MOCPEICTBOM
METOJI0OB XUMUH, IKOJOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKATHUBHOW U COLMATBHOMN MPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pPE3yJbTATOB BBIACISAIOT 3HAYMMbIC JUIsI  (OPMUPOBAHUS
MHPOBO33pEHHUs OOIlleHAyYHbIe TMOHATUS (3aKOH, TEopus, MPHUHIMI, TUNOTe3a, (akT, cucrema,
npoIece, SKCIEPUMEHT M APYroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
mpeaMeTax U MO3BOJIAIOT HAa OCHOBE 3HAHUI M3 3THUX MpeAMETOB (HOPMHUPOBAThH MPEACTABICHUE O
[[EJIOCTHOW HAay4YHOH KapTHHE MHUpa, U YHHUBEpCalbHbIe Y4eOHbIe AeicTBUSA (ITO3HABAaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIC), KOTOpPBhIE OOECNEYMBAIOT (HOPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM NesATeTbHOCTH.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE TeiCcTBUS



Ba3zoBble Jioruyeckue geiicTBUs:

YMEHHsI UCTIONIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUSI TPU OCBOCHUU 3HAHUU: PACKPHIBATh
CMBICJI XMMUYECKUX MOHATUHN (BBIIACIATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATH B3aUMOCBSI3b C
JIPYTUMU TIOHSTHSIMHU), MCTIOJIB30BAaTh MOHSATHS 71 OOBSICHEHHS OTIAEIbHBIX (DAaKTOB W SIBJICHUH,
BBIOMpATh OCHOBAHHS M KPUTEPHH IS KIACCU(UKAIMM XUMHUYECKHUX BEIIECTB U XUMHUYECKUX
peakIfii, yCTaHaBIMBATh MPUYUHHO-CJIEACTBEHHBIE CBSI3M MEXIYy OOBEKTaMU H3yUeHHUS, CTPOUTH
JIOTUYECKUE pacCykneHus (MHAYKTUBHBIC, NEAYKTUBHbBIC, IO aHAJOTWH), MAeNaTh BBIBOABI U
3aKJTIOYEHUS;

yMEHHE TPUMEHITH B TIPOLIECCE TO3HAHUSA TOHATHS (MPEAMETHBIE M METaNpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHMHH, MPEeoOpa3OBbIBATh IIHUPOKO
MPUMEHSAEMbIE B XUMHUU MOJENbHBIE MPEACTABICHUS — XUMUYECKUW 3HAK (CHUMBOJI 3JIEMEHTA),
XuMudeckast GopMysia ¥ ypaBHCHHE XUMHUYECKON PEaKIy — MPU PEIICHUU yueOHO-TI03HABATEIbHBIX
3a/a4, ¢ Y4€TOM ATHX MOJENBHBIX IMPEACTABICHUI BBIABIATH U XapaKTEPHU30BATh CYILECTBEHHBIC
MPU3HAKU M3Yy4aEMBIX O0OBEKTOB — XMMHUECKHUX BEIIECTB M XUMHUYECKHUX PEAKIUH, BBISIBISTH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIC CBS3M W TMPOTHBOPEYHUS B HM3Y4aeMBIX TMPOIECCaX U
SIBIICHUSIX.

Ba3zoBble uccienoBareibckme 1eiCTBUSA:

YMEHHE HCTIONIb30BaTh MOCTABICHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI AJisi (OPMHUPOBAHHUS TUIIOTE3bI MO IMPOBEPKE MPABHIBLHOCTU BBICKA3bIBAEMBIX
CYXKIICHUM;

NpUOOpETEeHNE OMbITa MO IUIAHWPOBAHUIO, OpPraHU3alMUd U TMPOBEACHHUIO YYCHHUYECKHUX
HKCHEPUMEHTOB, YMEHHE HaAOII0AaTh 3a XOZOM IPOLEcca, CaMOCTOSTENBHO MPOTHO3MPOBATH €T0
pe3ynbraT, (opmynupoBaTh 000OIIEHHMS W BBIBOJABI IO pe3yJabTaTaM IPOBEIEHHOTO OIBITA,
UCCIIeIOBaHM, COCTABIATh OTUET O MPOeNaHHOM paboTe.

Padora ¢ undopmanmeii:

yMEHHE BbIOHUpaTh, aHAJIM3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUIOB U
dbopM TpencTaBICHUs, MOTy4aeMyl0 W3 pa3HbIX HCTOYHHKOB (HAY4HO-TIOMYIspHAs JHTEpaTypa
XUMHUYECKOTO COJIepKaHUsl, CIPaBOYHbIE MOCOOUs, pecypchl MHTepHEeTa), KPpUTHYECKU OLICHUBATh
MIPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIE METOJBI U 3alpoChl MPU MOWCKE M 0TOOpe MHMOpMAIH U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX JIJIi BBHIMOJHEHUS YYEOHBIX M TO3HABATENBHBIX 3a/1a4
ONpeAeNEHHOTO0 THIA, NPUOOpPETEeHHE OmNbiTa B O0O0JACTH UCIONB30BaHUS HHPOPMAIOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTypOH AKTHUBHOTO HCIIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (hOpMY IpeCTaBICHUs UHDOpMAIK
U WUTIOCTPUPOBATH pellaeMble 3a/1a4yd HECIOXKHBIMU CXEMaMH, AuarpaMMmamu, APYyrumMu (hopMamu
rpaduKu 1 UX KOMOWHAIUSAMU;

YMEHHE HCIIOJIb30BaTh W AaHAU3UPOBAaTh B IIpolecce Yy4eOHOH M HCCiIeI0BaTeIbCKOM
JeSITEIbHOCTH WH(POPMALIMIO O BIUSHUH MPOMBIIIJICHHOCTH, CETLCKOTO XO35SHUCTBA U TPAHCIIOPTA Ha
COCTOSIHUE OKPY’KaIOLIEeH MPUPOJHON CPEIbI.

KoMMyHMKaTHBHBIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

YMEHHsI 32/1aBaTh BOMPOCHI (B X0 Auanora u (Uian) AUCKYCCHUHU) MO CYIIECTBY 0OCYKIaeMOi
TeMbI, (POPMYIUPOBATH CBOU MPEJIOKEHHSI OTHOCUTEIHHO BBIIOJIHEHUS MTPEAIOKEHHON 3a/1a4;

YMEHHsI TIPEJICTaBIATh MOMyYeHHbIE PE3YNIbTaThl MO3HABATEIBLHON NEATEIbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JIeJIaTh MPE3EHTAIUIO PE3yIbTATOB BBHITOJIHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(JtabopaTopHOTO OMBITA, JaOOPATOPHON PabOTHI MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

YMEHHUSI y4eOHOTOo COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOHM ITO3HABATEIBHOW W
UCCIIEIOBATENIbCKON ESITEIbHOCTU MPU PEIICHUU BO3HUKAIOUIMX MPOOJIeM HAa OCHOBE y4y€Ta 00ImuMX
MHTEPECOB M COIJIACOBAaHUS TO3UIMKI (00CYXIeHUS, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,



KOOpJMHAIIMSI COBMECTHBIX ACHCTBUIA, ONpesesieHue KPUTEPUEB MO OLEHKE KayecTBa BBIIOJIHEHHOU
paboThI U APYTHE).

PerynsiTuBHbIe yHHBepCaJbHbIC y4eOHbIe NeiiCTBUSA:

YMEHHE CaMOCTOSITEIbHO OMNPENENATh LEeNu JeATENbHOCTH, IUIaHWPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JI€ATENBHOCTb, BEIOMpaTh Hauboee
s dexTuBHBIE CITOCOOBI peleHns YIeOHBIX M MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIIAThH
WIH KOPPEKTUPOBATH MPEJIOKEHHBIA aJITOPUTM JEHCTBUIM MPHU BHINOTHEHUH 33JaHUN C Y4ETOM
MOJyYeHUs] HOBBIX 3HAHMM 00 u3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKLUAX, OLIEHUBAThH
COOTBETCTBHE IMOJIyYEHHOTO pe3ysbTaTa 3asBJIECHHON I€JIM, YMEHHUE HUCIIOJIb30BATh U aHAJM3UPOBATh
KOHTEKCTBI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHHIA.

NPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOEHHUIO O0O0S3aTENIBHOTO  COJEpKaHuS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOM  paboueid  MpOrpaMMoil,  BBIACISIOT:  OCBOCHHBIC
00y4aromuMuCs HayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI NEHCTBHM, crieludruecKue 1 IpeAMETHOMN
ob0nactu «XHUMHSA», BHUIbI JEATEIbHOCTH IO TMOJTYYEHHIO HOBOTO 3HAHUS, €ro WHTEpIpeTalHH,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX yYEOHBIX U HOBBIX CUTYaIlUAX.

K koniy oOyuenuss B 8 kuacce mpeaMmeTHbE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMHUPOBAHHOCTH Yy 00YUaAIOIINXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XUMHUUECKUH JIEMEHT,
MIPOCTOE BEILECTBO, CI0KHOE BEUIECTBO, CMECH (OTHOPOAHAS U HEOJHOPO/IHAs ), BAJIEHTHOCTD,
OTHOCHTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas J10J1s1 XUMUYECKOr0 3JIEMEHTA B COEIMHEHUH, MOJIIPHBIA 00BEM, OKCHJI,
KHCIIOTa, OCHOBAHUE, COJIb, AEKTPOOTPUILIATEIHHOCTh, CTETIEHb OKUCIICHHUS, XUMUYECKas
peaxiyst, Kjaaccu(uKaus peaKyii: peakliuyu COeAMHEHUS, PEAKIUU Pa3NIOKEHHS, PEaKLIUU
3aMelleHus], peakiui oOMeHa, 3K30- U IHI0TePMUYECKUE PEeaKIMU, TeII0BOM 3 (deKT peakuumy,
SIPO aTOMa, IIEKTPOHHBIN IO aToMa, aTOMHAast OpOUTAaNb, PalyC aTOMa, XUMHUECKasl CBSI3b,
IIOJIIpHAs ¥ HETIOJISIpHAsl KOBAJIEHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KATUOH, aHHOH, pacTBOp,
MaccoBasi 10J1s BEIECTBA (MPOLIEHTHAs! KOHIICHTPAIHs) B paCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITUH U IPUMEHATH 3TH IOHATHS pU
OTMMCAaHUU BEUIECTB U UX MPEBpAILlCHUH;

®  JCIIOJIB30BATh XMMHUECKYI0 CUMBOJIUKY JJII COCTAaBJIEHUS (POPMYJI BEIECTB U YPAaBHEHUI
XUMHUYECKUX PEAKIUM;

® OMpenesiATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSIUHEHUSX, MPUHAIIICKHOCTh BEIIECTB K ONPEIEIEHHOMY KIIAacCy
COEJIMHEHUH 1o GpopMysiaM, BUJ] XUMHUECKOM CBA3M (KOBAJICHTHAsI M MOHHAs1) B HEOPTaHUYECKUX
COEJIMHEHUSX;

e packpsiBaTh cMbIca llepuonudeckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATH [IOHUMAHKE
MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJIOKEHUS B
Ileproanueckoii cucTeMe, 3aKOHOB COXPAaHEHUSI MacChl BELIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOTaJIpo;

® ONUCHIBATH U XapaKTepHu30BaTh TabnuuHyto popmy Ileproanueckoit cucTeMbl XUMUYECKUX
3JIEMEHTOB: pa3jInyaTh MOHATHUS «TJIaBHAas moArpymmna (A-rpymma)» u «nobdouynas noarpymnmna (b-
TPYIIa)», Majbie U OOJIBIINE MTEPUOJIBI, COOTHOCUTH 0003HAUYCHHSI, KOTOPBIE UMEIOTCS B TAOJIHIIE
«Ilepnoguueckas cucrema xumuueckux anemeHToB /1. 1. MenneneeBay ¢ YMCI0BBIMU
XapaKTepUCTUKAMU CTPOEHMS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sjipa, o0iiee
YHCIIO 3JIEKTPOHOB M PaCHpeICICHHUE UX 0 AJIEKTPOHHBIM CIIO0SIM);

e kJaccu(pUIMPOBATh XMMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHUE PEAKIIUU
(TI0 YMCy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, IO TEILUIOBOMY (P deKTy);



XapaKTepu30BaTh (OMUCHIBAThH) OOIINE XMMHUUECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX KIaCCOB,
MOATBEPIK/Iast OMMCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINN;
MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTABA,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPAIICHNUN B PA3INYHBIX YCIOBHUSX;
BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JOJIIO
XUMHUYECKOT0 3JIEMEHTa 1o (GopMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUECKOMN peakuu;
MIPUMEHSITh OCHOBHBIE ONEPAIIMU MBICIUTEIBHOMN 1€ATEIbHOCTH — aHaIU3 U CUHTE3, CPABHEHHUE,
0000111eHUEe, CHCTEMATH3AIUIO, KIacCU(DHUKAIIHIO, BHISIBICHUE MPUYHMHHO-CIICICTBEHHBIX CBSI3EH
— ISl U3y4YEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEAKINH, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — Ha0JII0/IeHUEe, U3MEPEHUE, MOACIIMPOBAHNE, SKCIIEPUMEHT (peabHbIi U
MBICJICHHBIN );
CJIeI0BaTh MpaBUjIaM MOJIb30BaHHS XUMUYECKON TIOCYI0H 1 1ab0paTOpHBIM 000pyI0BaHUEM, A
TaKKe MpaBUIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSMU TIO BBITIOTHEHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB IO MOJIYYEHHIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(BoOpO/Ia ¥ KUCTIOPO/a), IPUTOTOBIEHUIO PACTBOPOB C OINpPeAeIEHHON MAaCCOBOM J0eH
pPacTBOPEHHOTO BEUIECTBA, IUTAHUPOBATH U IPOBOUTH XUMUYECKUE IKCIIEPUMEHTHI 10
pacno3HaBaHUIO PaCTBOPOB IIEJI0YEH U KUCIOT C TOMOUIbI0 HHAUKATOPOB (JIAKMYC,
(dheHondTaneuH, METHIIOPAHX U IPYTHE).

K koniy o0y4enus B 9 kJjiacce rnpeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OO YJAFOIITUXCSI YMECHHM:
PaCKpbIBATh CMBICI OCHOBHBIX XUMUYECKHUX MOHSATUN: XUMUYECKUN AIIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTUOH, aHUOH, ITPOCTOE BELIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTD,
3JEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs peaKkIusl, XUMUUECKas CBA3b,
TETUIOBON 3(PPEKT peaKIfu, MOJIb, MOJSIPHBINA 00BEM, paCTBOP, DIIEKTPOIUTHI, HEIJIEKTPOJIHTHI,
ANEKTPOIIUTHYECKAS TUCCOIHAIINS, PEAKIIMH HIOHHOTO0 00MEHa, KaTaau3aTop, XUMUIECKOoe
paBHOBecHe, 0OpaTUMBbIC U HEOOPATUMBIE PEAKIIUHU, OKUCITUTEIbHO-BOCCTAHOBUTEIHHBIC
peakunu, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAaHOBIICHUE, AJUIOTPOIUS,
aM(pOTepHOCTb, XMMHUYECKas CBA3b (KOBAJICHTHAS, MOHHAS, METAJTTNYECKas ), KpUCTAJUTMYECKas
pemeéTKa, KOppOo3usi METAJIOB, CIUIABbI, CKOPOCTh XUMHUUYECKOU PEaKINU, MPEAeIbHO
nonyctumas konuentpanus [1/IK Bemecrtna;
WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATUM U IPUMEHATH 3TU MOHATHUS TPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;
MCIOJIb30BaTh XUMHUYECKYIO CUMBOJIHUKY JIJIsi COCTaBIeHUS (JOPMYJT BEIIECTB U YPaBHEHUN
XUMHYECKUX PEAKIUM;
ONPEJIETATh BaJIEHTHOCTh U CTETIEHb OKUCIICHHS] XUMHUECKUX 3JIEMEHTOB B COCAMHEHUSIX
Pa3JINYHOTO COCTaBA, IPUHAJJIE)KHOCT BEIIECTB K ONPEAEIEHHOMY KJIacCy COEIMHEHUN 110
dbopMynaM, BUJ XUMUIECKON CBSA3M (KOBaJIECHTHAsI, HIOHHAS, METAININYECKasi) B HEOPTaHUIECKUX
COCIMHEHUSX, 3aps]l HOHA 110 XUMHUYECKOU (opMyIie, XapaKkTep Cpeabl B BOAHBIX PacTBOpax
HEOPraHMYECKUX COEAUHEHUH, TUI KPUCTAIIINYECKON PEIIETKM KOHKPETHOIO BELIECTBA;
packpriBaTh cMbici [lepuoanueckoro 3akona . . MeHneneeBa u 1eMOHCTPUPOBATH €T0
MMOHMMAaHME: OTMCHIBATh U XapaKTepru3oBaTh Tabauunyto popmy Ilepuonnyeckoil cucteMsl
XUMHYECKHX 3JIEMEHTOB: Pa3INuaTh MOHATUS «TJIaBHAs MoArpymnma (A-Tpyrma)» U «modoyHas
noarpynna (b-rpynmna)», maneie v 60JbIINE TEPUO/IBI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE
HUMEIOTCA B IEPUOJUYECKO TaOIuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sApa, OOLIEe YNCIIO 3JIEKTPOHOB U PACIPEIEICHUE UX
IO 3JIEKTPOHHBIM CJI0SM), OOBACHITH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB



Y MIX COEJIMHEHUH B Mpe/iesiaX MaJIbIX IEPHOJIOB U TIIaBHBIX HOATPYIII ¢ YIYETOM CTPOSHUS HX
aTOMOB;

KJ1acCH(PUIIMPOBATh XUMUYECKHE HJIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKHAE PEAKIIUU
(110 YHUCITYy U COCTAaBY yYaCTBYIOIIMUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3 (deKTy, 1o
M3MEHEHHIO CTENICHEH OKHUCICHUSI XMMUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CIICITUPHUUSCKUE XUMHUECKUE CBOMCTBA TIPOCTHIX U
CJIO’KHBIX BEIECTB, OATBEPKasi OMUCAHNE IPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTaBJIATH YPABHEHUS DIEKTPOIUTHUECKON JUCCOIMALINN KUCIIOT, IEI04el U COJIeH, MOTHBIE 1
COKpaIIE€HHbIE YpaBHEHHSI PEaKIMii HOHHOTO 0OMEHa, YpaBHEHHS PEAKIIUiA, TIOATBEPIKIAFOIINX
CYIIECTBOBAHNE T€HETHUECKOM CBA3M MEKY BEILECTBAMM PA3JIMYHbIX KIACCOB;

PacKpBIBaTh CYIIHOCTh OKHUCIUTEIILHO-BOCCTAHOBHUTENBHBIX PEaKIUil TOCPEACTBOM COCTABICHHUS
3JIEKTPOHHOT0 OajlaHca 3TUX PEeaKIMA;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOSHHUSI, BO3MOKHOCTH ITPOTEKAHHSI
XMUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBUSAX;

BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO JOJTIO
XMUMUYECKOT0 3JIEMEHTA 10 (GOpMyJie COeAMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPaBHEHUIO XUMHUECKOW PEAKIINH;

co0uro1aTh MpaBUIa MOJIb30BaHHUS XMMUYECKON MOCYA0HM 1 1a00paTOPHBIM 000pyI0OBaHHUEM, A
TaKXKe MpaBmiIa OOpAIICHHUs ¢ BENIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMH TIO BBITIOJTHEHHIO
12a00paTOPHBIX XMMUYECKHX OIMBITOB IO MOTYYCHUIO U COOMPAHHIO ra3000pa3HBIX BEIICCTB
(aMMuaka M yrieKucioro rasa);

MIPOBOJIUTH PEAKIIMHU, TIOATBEPIKIAIOIINE KAYeCTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOIUA-, KapOOHAT-, pocdaT-, CUIUKAT-,
cynb(dat-, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS M HOHBI H3YYeHHBIX METAJJIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHMUYECKUX BEIICCTB;

MIPUMEHSTh OCHOBHBIE OTIEPALIMU MBICITUTEIFHON IEATEIBHOCTH — aHAJIU3 U CHHTE3, CPAaBHEHHE,
0000I11IeHNE, CUCTEeMAaTU3AIINIO, BBISIBICHUE TPHYNHHO-CJICICTBEHHBIX CBA3CH — JUIs M3yUCHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIHiA, €CTEeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
Ha0JII0/IeHNEe, U3MEPEHUEe, MOICIUPOBAHUE, SKCIIEPUMEHT (pealbHbIN ¥ MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoauuecTBO yacon
Ne o/ HaunmeHoBaHue pa3ieioB H TeM MPOrpaMMbl B KonTtpoiabHbie IIpakTHYecKue
cero
padoTbI padoThbI
Paznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHUSA
11 XuMus — BaykHas 00JIaCTh €CTECTBO3HAHUS U 5 5
' MPAKTUYECKOM JIEATETLHOCTH YeJIOBEKa
1.2 BemectBa 1 XuMHU4YeCcKe peakuu 15 1
Hroro no pazueny 20
Pa3nen 2. BaxkHelimme npeacTaBuTe Il HEOPraHUYECKUX BENIECTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcumax
2.2 Bonopon. [TonsiTre 0 KHCIIOTaX U COMAX
2.3 Bopna. PactBopsr. [TonsiTie 00 ocHOBaHMSAX 1
2.4 OCHOBHBIE KJIaCChl HEOPIaHUYECKUX COCTUHEHUN 11 1 1
Hroro no pazueny 30
[lepnonnueckuit 3akoH u [lepuonnueckas cucrema
3.1 xumuyeckux aemenToB J{. . Menneneena. 7
Ctpoenue aToma
3.9 Xumudeckas cBsI3b. OKHCIUTEIBLHO- 3 1
' BOCCTAHOBHUTEJILHbIE PEAKIINN
Hroro no pazneny 15
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 5




9 KVIIACC

KoanuyecTBo 4acoB

Ne n/m | HaumMeHOBaHMe pa3/iesioB U TeM MPOrPaMMbl KoHTpoJibHbIE IIpakTHYeckue
Beero padoThI padoThI
11 [ToBTOpeHue u yriay6neHne 3HaHUH OCHOBHBIX Pa3/iesioB 5 1
Kypca 8 kiiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEAKIIHIA 4
13 DIIEKTPOIMTHYECKAS] AUCCOLUALINSA. XUMUYECKHE 3 1
peaxIyu B pacTBOpax
Hroro no pazneny 17
91 OO6mras xapakTepucTuka XuMuaeckux 3aemMeHToB VIIA- 4
rpynisl. ['anoreHst
29 OO1m1ast XxapaKTepUCTHKa XUMHUECKUX 3y1eMeHTOB VIA- 6
rpynmnsl. Cepa 1 e€ coeTuHeHUS
53 OO6mras XxapakKTepUCTHKa XUMHUECKUX JIEMEHTOB V A- -
rpymnmsl. A30T, pochop u X CoOeTuHEHUS
24 OOm1ast XxapaKTepUCTHKa XUMHUECKUX 3J1eMeHTOB |V A- 3 1
rpynmnsl. YTIepoa U KPEMHHI U UX COCTUHEHUS
Hroro mo pazneny 25
3.1 OO0111e cBOICTBA METAIIJIOB 4
3.2 Baxneiiie MeTamibl ¥ UX COSTUHEHUS 16 1
Hroro mo pazneny 20
4.1 BemiectBa 1 MaTepuaisl B )KHU3HH YeJIOBEKa
Hroro no pazneny
PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4







		2024-09-16T22:47:55+0800
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ПОРОГСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




