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PaGowas mporpamma 1o ydeOHOMY mpenMmery «Xumus» (0a30BbId  YpOBEHBD)
(mpenmeTHast o0acTh «EcTtecTBeHHO-Hay4YHBIC IPEIMETHD») BKJIFOYAET
MOSICHUTENIbHYIO 3aITUCKY, CO/IepKaHUue 00ydeHUs, MJIaHUPYEMbIE PE3YJIbTaThl OCBOCHHUSI
IPOTrpaMMBI [0 XUMUH, TEMATUYECKOE MJIAHUPOBAHNUE.

[TosicHuTenbHas 3amuMcka OTpakaeT OOIME 1ed U 3aJayd HU3Y4YCHUS XUMHH,
XapaKTePUCTUKY TCUXOJOTHYECKUX TMPEANOCHIIOK K €€ M3Y4eHHIO OOy4YalollUMHUCH,
MECTO B CTPYKType y4eOHOro IjIaHa, a TaKXke MOAXOAbl K OTOOpYy COAep:KaHus,
K OMpEeNICHHUIO TUIAHUPYEMBIX PE3yIbTaTOB.

Conepxanue OOy4eHHUSI PACKPBIBAET COJEpPKATEIbHbIE JIMHUU, KOTOpPBIC
IpeIararoTcst Ay 00s13aTEIbHOTO U3YYEeHUS B KaXKJIOM KJIacce Ha YpOBHE OCHOBHOTO
o01ero oOpa3oBaHuI.

[Imanupyembie pe3ylbTaTbl OCBOCHHUS MPOTPaMMbl 1O XUMHUU BKIIOYAIOT
JMYHOCTHBIE, METampeaMEeTHBIE pPe3ylbTaThl 3a BECh NEpUOJ OOyueHHs Ha YpOBHE
OCHOBHOT'O 00I1Ier0 00pa30BaHUs, a TaKXKe MPEIMETHbIE JOCTHKEHHUS O00YyJaroIierocs
3a KaXJIbIil TOJ] 00y4YEeHUSI.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMHUHM Ha YpPOBHE OCHOBHOI'O OOILEro OOpa3oBaHUsI COCTABIICHA
HAa OCHOBE TpeOOBaHMN K pe3ylbTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTesibHON
IporpaMMbl OCHOBHOro oOumiero oOpaszoBanusi, npenacraBieHHbix B PI'OC OO0,
a TakKe Ha OCHOBe (enepasbHOM paldodeil mporpaMMbl BOCHHUTaHUS M C yYETOM
KOHLEMUMUKA MpenojaBaHusl y4yeOHoro mpeamera «XuMus» B 00pa3oBaTelbHBIX
opranuzanusax Poccuiickon @enepanuu.

[Iporpamma nmo xuMuM pa3paboTaHa C LEJIbI0 OKAa3aHUs METOJMYECKOW MOMOIIU
YUUTEIIO B CO3/JaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[IporpamMma 1o xumuu JaéT NpeICTaBICHUE O IENAX, 00IIel cTpaTeruu 00y4deHus,
BOCIIUTAHUS W  pa3BUTUs  OOy4aloOlIUXCS CpeICTBaMU  y4eOHOTO  MpeaMeTa,
yCTaHaBIMBAaeT  00s3aTelIbHOE  MPEAMETHOE  COJAECpXKaHHe,  MpeaycMaTpUBaeT
pacnpeereHue ero o KjaccaMm U CTPYKTYPUPOBAHME IO pasjesaM U TEMaM MPOrpaMM bl
0 XUMHUH, ONpEIEIsieT KOJUYECTBEHHbIE M KAYECTBEHHBIE  XapaKTEPUCTHKU
COJIEP)KaHUsI, PEKOMEHIYEMYIO TIOCIEAOBATENIbHOCTh HW3YyYEHUS XHUMHH C Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€W, JIOTMKM Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW O00yJarouuxcsi, OmpelesisieT BO3MOXKHOCTH TMpeaMera
JUIS peayii3aliud TpeOOBaHMM K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOMN
IporpaMMbl Ha YpPOBHE OCHOBHOTIO OOHIEro 00pa3oBaHUs, a Takxke TpeOOBaHUMN
K pe3yjbTaTaM OOYy4eHHMs XUMHUHU HA YpOBHE LI€JEM M3Y4EHMsI MPEAMETa U OCHOBHBIX
BUJIOB YU4E€OHO-IIO3HABATEJIbHOM JIEATENBHOCTH 00YYaroIIEerocs Mo OCBOCHUIO yueOHOTO
COJEPIKAHUS.



3HaHUWE XHUMHHM CIY)KUT OCHOBOM sl  (OPMHUPOBAHUS  MHPOBO33PEHUS
00y4aroIerocs, ero MpeACTaBICHU O MaTEPUATLHOM E€AMHCTBE MHUPA, BAXKHYIO POJIb
urpaoT (GopmMupyemMble XUMHUEH NPENCTaBICHUS O B3aUMONPEBPAIICHUSIX HSHEPTUU
U 00 DHBOJIIOIMH BEIIECTB B MPHUPOAE, O MYTAX PEIICHUs TIJIOOAIBHBIX MPOOIeM
YCTOMYMBOTO pa3BUTHUSI YEJIOBEYECTBA — CBHIPbEBOM, SHEPre€TUYECKOM, MHUIIEBOM
U DKOJIOTMYECKOM 0€30MacHOCTH, MPOOJIeM 3I[paBOOXPaHEHUS.

N3ydyeHune xumuu:

CIOCOOCTBYET peanu3aiud BO3MOXKHOCTEH I caMOpa3BUTUS U (DOPMHUPOBAHUS
KyJbTYPbl TUYHOCTHU, €€ 001Iel 1 PYHKIITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJaJd B (OPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEHN
OOydJalIMXCs, HABBIKOB WX  CAMOCTOATEIBHOM  y4eOHOW  JESTEIBbHOCTH,
DKCIIEPUMEHTAIBHBIX W HCCIEAOBATEIIbCKUX  YMEHHMM,  HEOOXOIUMBIX  Kak
B MMOBCEIHEBHOM XKU3HU, TaK U B IPO(HECCUOHATTLHOM JeATeTbHOCTH;

3HAKOMHT CO CHENU(DUKON HAYYHOTO MBIIIUICHHUSI, 3aK1a/IbIBA€T OCHOBBI I[EJIOCTHOTO
B3IJIi/la HAa EQUHCTBO IMPUPOJBI M YEJIOBEKA, SBIIETCS OTBETCTBEHHBIM 3TaroM
B (popMUpPOBaHUM €CTECTBEHHOHAYYHON IPaMOTHOCTH 00 y4aroIUXCs;

croco6cTBYeT GOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO -HAYYHBIM
3HaHMSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B JKOJOTHYECKOE 0Opa3oBaHHE
00 yJaroIuXxcsl.

Jlanupie HampaBlieHHs B OOYYEHHM XUMHUU OOECTIeuHuBarOTCs crenudukon
coJiepKaHus ydeOHOI0 IpeaAMETa, KOTOPBIN SBISIETCS MEAaroru4ecky aaarnTHPOBaHHBIM
OTpakeHHeM 0a30BOM HayKH XMMUU Ha ONPEIEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUS OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIOUIMMHCS CHUCTEMbI IE€PBOHAYAIBHBIX TOHSATUNA XUMHHU, OCHOB
HEOPraHWYECKOM XHUMHUU W HEKOTOPBIX OTAEIbHBIX 3HAUYMMBIX MOHATUNA OPraHUYECKOU
XUMUHU.

CtpykTypa coIepKaHHsl TPOTpaMMbl MO XHUMHU C(POPMHUpPOBaHAa Ha OCHOBE
CHUCTEMHOI0 MoJx0/1a K €€ n3yueHuro. CoJiepKaHue CKJIAIBIBAECTCS U3 CUCTEMBI TOHSATUI
O XMMHUYECKOM JJIEMEHTE M BEUIECTBE W CUCTEMBI MOHATUH O XUMHUYECKOW PEAKLIHH.
O6e 5T cuCTEeMBbl CTPYKTYPHO OpPTaHW30BaHbI IO MPHUHIUIY TOCIEI0BATEIHHOTO
Pa3BUTHS 3HAHWW HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepnoanueckoro 3akona /[.1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

YUEHHS O CTPOEHHUH aTOMA U XUMHYECKOM CBS3U;

NpeACTaBIECHUN 00 IEKTPOJUTUUECKOM TUCCOIMAIIUU BEILIECTB B PaCTBOpAX.

TeopeTnueckre 3HaHUS pACCMATPUBAKOTCSA HA OCHOBE SMITUPUYECKH MTOJTYYECHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIIEIOBATEIBLHO OT OJHOTO YPOBHS K JAPYroMY,
BBITIONHSAS (PYHKIIUM OOBSICHEHUS W TPOTHO3UPOBAHMS CBOKMCTB, CTPOCHUS W
BO3MO>XHOCTEW MPAKTHYECKOTO MPUMEHEHHS U MOJYYEHUS U3y4aE€MbIX BEIIECTB.



OcBoeHue MporpaMmbl MO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS
O XHMHYECKOM COCTABIISIONIEH HAYYHOW KApTUHBI MHpPA B JIOTUKE €€ CHCTEMHOMU
PUPO/IbI, ICHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHMIO M METOJaM IMO3HAHMSI B HaYKe.
N3ydyeHne XUMUU MPOUCXOIUT C TPUBJICUCHUEM 3HAHUM U3 paHee U3yYEHHBIX y4eOHbIX
npeameToB: «Okpysxaronuii Mmupy», «buonorus. 5—7 knacce» U «Pu3nKa. 7 KJIaccy.

[Ipy uU3ydyeHUU XUMUM TPOUCXOIUT (POPMUPOBAHHE 3HAHUI OCHOB XMUMHUYECKOU
HAayKd Kak oOO0JacTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON NesITeTbHOCTH
YenoBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KYIbTYphl. 3amada ydeOHOTro
peiIMeTa COCTOUT B (DOPMUPOBAHUHM CUCTEMBI XUMHUYECKMX 3HAHUH — Ba)KHEUIIUX
(GakToB, TOHSTHI, 3aKOHOB W TEOPETHUYECKUX IOJIOKCHHH, ITOCTYIMHBIX 0000IeHnN
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HAyKd, B MPUOOIICHUH K HAYYHBIM METOAaM
MO3HAHUS TPU M3YYEHUU BEIIECTB M XHUMHUYECKUX peakiuil, B (POPMUPOBAHHUU
W Pa3BUTHH ITO3HABATEIHLHBIX YMECHHH W WX NMPUMCHCHUH B y4eOHO-TIO3HABATEIHLHOM
U yueOHO-HCCIIEOBATEIbCKOM  JEATENbHOCTH, OCBOCHUHM TMpaBui O€30MacHOro
oOparieHus ¢ BelecTBaMU B TOBCEAHEBHON JKU3HHU.

[Ipy m3y4yeHMM XUMUK HAa YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUsA BaXHOE
3Ha4YEeHHUE MPUOOPEH TaKUe 111U, KaK:

dbopMupoBaHue MHTEJUICKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM
K CcamM000pa30BaHMIO, COTPYIHHUYECTBY, CAMOCTOATEIBHOMY MPUHSITUIO PEIICHUM,
CIIOCOOHOM aanTHUPOBATHCS K OBICTPO MEHSIFOIITUMCS YCIIOBUSM >KU3HU;

HaIPaBJICHHOCTh OOYYEHMS HAa CHUCTEMAaTHYECKOE MPHOOIICHHE OO0ydaroImxcs
K CaMOCTOSITEJIbHOM TMO3HABATEIbHOW JAESTENbHOCTH, HAy4YHBIM METOJaM TO3HaHUS,
(hOpMHUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CITOCOOHOCTEH K XUMHUH;

o0ecreyeHne ycaoBHi, CIOCOOCTBYIOIMMUX MPUOOPETEHUIO 00YUJAIOIUMHUCS OTIbITa
pa3HOOOpa3HON JACATENbHOCTH, TO3HAHUS W CaMOMNO3HAHHWA, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETECHIINM ), UMEIOITNX YHUBEPCAIbHOE 3HAUCHUE JIJISl Pa3IMYHbBIX BUJIOB
JEATEIIbHOCTH;

dbopmupoBanue o0mIeH QyHKIIMOHATBFHOW U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH,
B TOM YHCJIC YMEHUN OOBSICHSITH M OLICHUBATH SIBJICHHS OKPY)KAIOIIETO MUPA, UCTIOIB3YsI
3HaHHWSI W ONBIT, TOJYYCHHBIC MPU W3YUYCHHH XUMUHU, MPUMEHATh MX NPU PEIICHUU
npo6JieM B IOBCETHEBHOW KU3HU U TPYJOBOU JESATEIbHOCTH;

dbopMupoBaHue y O0O0y4arOUUXCsl TYMAHUCTHYECKUX OTHOIICHWA, TOHMUMaHUS
IIEHHOCTH XWUMWYECKUX 3HAHWUW IS BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pa3HOro
TIOBEJICHHSI B OBITY M TPYIOBOM JESITEIILHOCTH B LIEJNSAX COXPAHEHHS CBOETO 3/I0POBbS U
OKpYKaroller MMPUPOTHON CPEBI;

pa3BUTHE MOTHBAllUM K OOY4YEHHIO, CIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIEUYEIOBEYSCKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPO(UIIS M HAMIPABIECHHOCTH JajdbHENIIero o0 ydeHusl.

OO6miee yMcIO YacoB, PEKOMEHIIOBAHHBIX IS M3ydeHUs Xumuu, — 136 4acos:
B 8 Kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 vacoB (2 yaca B HEJIEIIO).



JIJist KaskJI0ro Kjacca MpeycMOTPEHO pe3epBHOE YUeOHOE BpeMs, KOTOPOE MOXKET
OBITh KCIIOJIb30BAHO YYACTHUKAMHU 00pa30BaTeNIbHOIO Mpoliecca B LEsIX POPMUPOBAHUS
BapUATUBHOM COCTABJISIIONIEH COACP)KaHUSI KOHKPETHOM pabouei mporpaMmsl. [Ipu sTom
oOsi3arenbHass (MHBapUaHTHAsl) 4YacTh COJEP)KaHUA TMpPEAMETa, YCTaHOBJIEHHAs
npuUMEpHOI paboyeil mporpaMMoi, U BpeMs, OTBOJMMOE Ha €€ N3ydeHUE, JOKHBI ObITh
COXPAHEHBHI ITOJTHOCTBIO.



COJAEP)KAHUE OBYUYEHUASA

8 KJIACC

IlepBoHauaIbHbIE XMMUYECKHUE IOHATHUSA

[Ipenmer xumun. Ponp XMmMun B )KU3HU YETIOBEKA. XUMUA B CUCTEME HayK. Tena u
BelecTtBa. duznueckue CBOMCTBA BEMIECTB. ATperaTHoe cocTosiHue BemiecTB. [lonsTue
0 MeTojax Mo3HaHusd B XumuH. YucTeie BemecTtBa U cMmecu. CrocoObl paszzeieHus
CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
[IpocTbie U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX DSJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aroMHas wmacca. OTHOCUTENbHas
MOJIEKYJIsIpHAst Macca. MaccoBas 10JI1 XUMUYECKOTO AJIEMEHTA B COCIMHEHNH.

KommuecTBo BemecTa. Monbs. Monsipaas macca. B3auMocCBsi3b KOJIMUECTBA, MACCHI
W YHClia CTPYKTYPHBIX €IMHMI] BeliecTBa. Pacu€tel mo ¢dopmyliaM XUMHUYECKUX
COCIMHEHHUI.

Ou3NYeCKre U XUMUYECKHUE SIBIICHUS. XUMHUYECKas peaklus U €€ MpU3HaKU. 3aKOH
COXPAHEHMsI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Knaccubukaius XUMHUYECKUX
peaknuii (COeqUHEHNUS, Pa3I0KCHHUS, 3aMEIIICHHsI, 0OMEHa).

Xumuueckuu dKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW TMOCYJ0HM, MpaBujaaMud pabOThl B JiabopaTopuu U
npuéMamMu oOpaleHuss ¢ Ja0opaTOpHBIM OOOpPYJOBAaHUEM, HM3YYEHUE U OMHUCAHUE
(bU3UIECKUX CBOMCTB 00PA3I[0B HEOPTaHMYECKUX BEIIECTB, HAOJOICHUE (HHU3UIECKUX
(TuTaByieHWE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIKE, KUTICHUE U KOHICHCAIUs
BOJIbI) M XUMHUYECKUX (TOPEHHE CBEYM, NPOKAIMBAHHE MEIHOW TMPOBOJIOKH,
B3aMMO/JICHCTBUE MeJla C KHCIIOTOW) SIBJICHWN, HAONIOJCHUE W OIMKCAHHE IMPU3HAKOB
NPOTEKAHUST XUMHYCCKUX peakiuii (pasioeHue caxapa, B3aUMOJICHCTBUE CEPHOM
KHCJIOTBI C XJOpHIOM Oapus, pasiokenue ruapokcuaa meau (Il) mpu HarpeBanuw,
B3aMMojIelicTBHE Jkefe3a ¢ pactBopoM cos meau (Il), uzyuenue crmocoOoB pasencHus
cMeceid (C TOMOIIBIO MarHurta, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIUISAINUSA,
xpomaTtorpadusi), TPOBEJICHUE OYUCTKA TOBAPEHHON COJM, HAOJIOJEHUE U ONMUCAHUE
pe3yabTaTOB TMPOBEACHUS OIbITa, WUIIOCTPUPYIONIETO 3aKOH COXPAHEHUS MaccChl,
CO3JIaHUE MOJICIICH MOJICKYI (IIapOCTEPIKHEBBIX).

Baxnelllnue npeacTaBuTe 1M HEOPraHUYECKUX BelIeCTB

Bo3ayx — cmech razoB. Cocras Boznyxa. Kucinopoa — 351IeMeHT 1 IpOCTOE BEIIECTBO.
HaxoxjeHue Kucjiopojia B MpUpoae, PU3MUECKUE U XMMUYCCKHE CBOWCTBA (peakiuu
ropeausi). Oxcuapl. [lpumenenue kucinopoga. CrnocoObl MOMyYEHUS KHUCIOPOJa
B JlabopaTopud M MNPOMBINUIEHHOCTU. KpyroBopor kuciopona B npupone. O30H —
aJUIOTpONHAast MOJUUKAIIUS KUCIOPOa.



TermoBoit >PPexT XUMUYECKON peakiuu, TEPMOXHUMHUYECKHE YPaBHEHHS, IK30-
U DHJIOTEPMUYECKHE peakUuuu. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHUE BO31yXa,
yCHUJIEHHE TapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocrtoe BemecTBO. HaxoxkzaeHue BoAopoAa B IPHUPOJIE,
bu3nUecKkrue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CrocoObl mosydeHust. Kuciorsl u
COJIN.

MoutsipHbIii 00bEM ra3oB. PacuéTel Mo XUMHUYECKUM YPABHEHHUSM.

®usnueckne cBoMCcTBa BoAbl. Bona kak pactBopurens. PactBopsl. HaceleHHbIe 1
HEHACBHIIEHHBIE PacTBOPBI. PacTBOprMOCTh BemecTB B Boje. MaccoBas 10JI BElIEeCTBa
B pacTBOpe. XUMHUYECKHE CBOWCTBA BOAbL. OCHOBaHMSA. Poilb pacTBOpPOB B MpUpOAE U
B )KM3HH 4eJIoBeKa. KpyroBopoT BoJIbI B IpUpoOIe. 3arpsA3HEHNE NPUPOAHBIX BoA. OxpaHa
Y OYMCTKA IPUPOJHBIX BOJ,.

Knaccudukanus Heopranumdeckux coenuneHuit. Oxcuabl. Kiaccudukarus
OKCHUJIOB! coJieoOpasyrolue (ocHOBHBIE, KHCJIOTHBIE, amMQoTepHBIE) 51
HeconeoOpasyromue. HoMmenkmarypa okcusoB. Pu3nueckue U XUMUYECKHE CBOMCTBA
okcH10B. [lonyueHue OKCUI0B.

OcHoBanus. Knaccudukanusi ocCHOBaHMl: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. @PuU3HUECKHME U XUMHUYECKHME CBOMCTBA OCHOBAHMUM.
[TonydyeHue OCHOBaHUI.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinor. dusmyeckue u
XAMHUYECKUE CBOMCTBA KUCJIOT. Pan aktuBHOCcTH MetayuioB H.H. bekerona. [lomyuenue
KHUCJIOT.

Comu. Howmenknatypa coseil. ®dusznueckue M XHUMUYECKHE CBOMCTBA COJICH.
[Tonyuenue coneul.

['eneTnyeckas CBA3b MEXKy K1acCaMU HEOPTAHUYECKUX COEIUHEHUMN.

Xumuueckuu 5KCnepumeHm:

KAUEeCTBCHHOE ONPEICICHUE CONEPKAHUSA KUCIOpOAAa B BO3LAYXE, IIOJyYEHHE,
coOMpaHue, pacrno3HaBaHWE M  U3YYEHUE CBOMCTB  KUCIIOpOJa, HaONIOJCHHE
B3aUMOJIEMCTBUS BEIIECTB C KHCJIOPOAOM M YCJIOBHS BO3HUKHOBEHHS M IMPEKPALICHUS
ropenust (mokapa), O3HAKOMJICHHE C OOpas3laMd OKCHUJOB M OIKMCAHHE WX CBOWCTB,
NOJIyueHHE, COOMpaHWE, paCIO3HABAHWUE WM H3YYEHHE CBOWCTB BOjOpona (TOpeHHE),
B3ammozeiicteue Bomopoga ¢ okcuaom Mmemu  (Il)  (Bo3aMokHO —wucCIONB30BaHHUE
BUJICOMATEPUAIIOB), HAOJFOJICHUE 00Pa3IIOB BEIIECTB KOJIMYECTBOM 1 MOJITb, UCCIICIOBAHUE
OCOOEHHOCTE PacTBOPEHMs BEILECTB C PANIUYHON PACTBOPUMOCTHIO, MPUTOTOBIICHUE
PacTBOPOB C OIPEICIEHHON MaCCOBOM J10JIEW paCTBOPEHHOTO BEIIECTBA, B3aUMOICCTBUE
BOIBI ¢ MeTaulamMu  (HaTpueM ©  KaubimeM)  (BO3MOXKHO — KCIIOJIb30BaHUE
BHU/ICOMATEPUAIIOB), HUCCIEAOBaHUE OOpa3lOB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIIOIEHNE N3MEHEHU S OKPACKU MHIMKATOPOB B paCTBOPAX KUCIIOT U IIETIOYEH,
u3ydeHue BiaumozenctBusi okcuna memu (lI) ¢ pacTBopoM cepHOM KHCIIOTBI, KUCIIOT
C METaUlaMH, pEaKkuud HEeUTpaIu3alvy, NOJIy4eHUE HEPACTBOPUMBIX OCHOBAHWH,



BBITECHEHHE OJIHOTO METaJlIa APYTMM M3 pacTBOpa COJIM, PELICHNE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenIme Ki1acchl HEOPraHNYECKUX COCTMHEHU.

IMepuonuyecknit 3axkoH u Ilepumogmuyeckasi cucremMa XUMHYECKHMX 3JJIEMEHTOB
.. MenngeneeBa. CtpoeHue aToMoB. XHUMHYECKasi CBSI3b. OKHCINTEIbHO-
BOCCTAHOBHMTEJIbHbIC PEAKLINH

[lepBbie MOMBITKU KiIacCU(PUKALUKA XUMHYECKUX 3JIeMEHTOB. [loHATHE O Trpymmax
CXOJ/IHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEJTO0YHO3EMEIbHBIE METAJUIbI, TAJIOT€HbI, HHEPTHHIC
rasbl). DIEMEHTBI, KOTOpbIe 00pa3yloT aM(OTEPHBIC OKCH/IBI U TUAPOKCH/IBI.

[lepmonnuecknii 3akoH. Ileproanyeckas cuUCTEMa XHUMHYECKHUX JJIEMEHTOB
J.N. MenneneeBa. KopoTtkornepuoanas u ajmuHHOINepuoaHas Gopmel Ilepuonnueckoit
cucTeMbl xuMuueckux annemeHToB .M. Menneneea. Ilepuons! u rpynmnel. @uzndeckui
CMBICJI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB atoMHbIX snep. M3oromsl. OnektpoHsl. CTpoeHHe
AIIEKTPOHHBIX 000JI0ueK aTOMOB mMepBhiXx 20 XxuMudeckux 3yeMeHToB llepnonndeckoii
cucremol JI.MI. Menzaeneea. XapakTepUCTHKA XHMHUYECKOI'O 3JJIEMEHTA IO €ro
noJjioxenuto B llepuonnueckon cucreme /.M. Meneneena.

3aKOHOMEpPHOCTH HW3MEHEHMsS paguyca aTrOMOB XHMHYECKMX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB IO IPYyNIaM U IEPUOIAM.

3nauenue Ilepmoanueckoro 3akoHa W [leproaMyUecKOor CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB ISl Pa3BUTHs HayKu U ITpakTuku. [{.11. MenneneeB — yd€HbIN U TPaKIaHUH.

Xumuyeckass  cBsi3b.  KoBaneHTHass (mosisipHass W HEMOJISIpHAsl)  CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUYECKUX JJIEMEHTOB. MlOHHAas CBA3b.

Crenenp okucneHus. OKHCIMTEIbHOBOCCTAHOBUTENBbHBIE peakuuu. [Ipomeccsl
OKHUCJIEHUSI U BOCCTAHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuil SKcnepumenm:

U3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICWCTBHE
TMAPOKCUIA IMHKA C pacTBOpaMM KHCJIOT M IIEJOYEH, IPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIMX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEJIBHBIX pEakUHidl (rOpeHHe,
peakUuny pa3jaoKEHUs, COETUHEHUS).

Meoscnpeomemuvie ces3u

Peanuzamus MeXNOpeAMETHBIX CBSI3€M NpM M3YYEeHUM XUMHUU B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHOHAYYHBIX MTOHSATUM, TaK
Y TIOHSTUH, SBJISIOIMIMXCS CHUCTEMHBIMHM IS OTIEJBHBIX IPEAMETOB €CTECTBEHHO-
HAaY4YHOT'O IIMKJIA.

OO6mue ecTeCTBEeHHOHAYUHbIC MMOHATHS: HAy4YHbIA (aKT, TUIOTE3a, TEOPHS, 3aKOH,
aHaJ M3, CHHTE3, KIacCH(pUKAIUI, TICPHOJUYHOCTh, HAOOJACHUE, HKCICPUMECHT,
MO/JICJTIMPOBAHUE, U3MEPEHHE, MOJEND, SBICHUE.

du3uKa: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, HU30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, OJJCKTPUYECKUN 3apsj]l, BEIIECTBO, TeEJIO, OOBEM,



arperaTHoOe¢ COCTOSIHAE BEIIECTBA, Ta3, (QU3NYCCKHE BEJIMYHMHBI, CJUHUIBI U3MECPCHHUS,
KOCMOC, TUTaHEThI, 3BE3/1b1, CoTHIIE.

buonorus: hotocunTtes, nprxanue, buocdepa.

['eorpadums: aTtmocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIC MOPOABI, MOJIC3HBIC
UCKOIaeMbI€, TOTUIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeECKAas peakIust

[lepuonnuecknit 3akoH. Ilepmoguueckass cuUcTeEMa XHUMHYECKHX SJIEMEHTOB
AWM. MenneneeBa. CrpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KaJIWs, KaJbLUs U UX COCIHHEHMI
B COOTBETCTBHUU C MOJIOKEHUEM 3J1eMEHTOB B Ilepnonnueckoil CUCTEME U CTPOEHUEM UX
aTOMOB.

CrtpoeHue BeniecTBa: BUJIbl XUMUYECKOUW CBS3H. THIBI KPUCTAIUIMYECKUX PELIETOK,
3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOW PpEETKA W BHUAA
XUMHUYECKOU CBA3HU.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCALIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCIUHEHUH,
IEeHETHYECKas CBSA3b HEOPraHNYECKHUX BEILECTB.

Knaccudukamuss  XMMHUYECKUX  peakUuil MO0  pa3jiuyHblM  IpHU3HAKaM
(mo ymcnmy W cocTaBy y4acCTBYIOIIUX B PEAKIMH BELIECTB, 10 TEIIOBOMY 3(deKTy,
0 M3MEHEHHUIO CTENEHEH OKHUCIEHHS XHMMHYECKMX OJJIEMEHTOB, MO OOpaTUMOCTH,
10 y4acTHIO KaTajn3aropa). JK30- M JHIAOTCPMUYECKUE PEaKI[UU, TEPMOXUMHUYCCKUE
yYpaBHEHHSI.

[Tonsitue o ckopocT xuMuueckond peakiuu. I[lonstue o0 o0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. lIoHATHE O TOMOIreHHBIX W T'€TEPOreHHBIX
peakuusax. Ilonstue o karamuze. IloHsATHE O XMMHUYECKOM  PaBHOBECHUH.
@DaxTophl, BAUSIOIIME HA CKOPOCTh XMMUYECKON PEAKIHUH U IMOJIO)KEHHE XHUMHYECKOrO
PaBHOBECHSI.

OKHCIIMTENBHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHON peakiuu. CoCTaBIeHUE YPABHEHUN OKUCIUTENBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIUNA C UCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

Teoprst NEKTPOIUTHUYECKON IUCCONMALNH. OJEKTPOJIUTHI U  HEAJIEKTPOJIUTHI.
Karvonsl, aHuoHbl. MeXaHHU3M JUCCOLMAIIMM BELIECTB C Pa3JIMYHBIMU BHAAMHU
XxuMHu4eckoil cBsizu. Crenens aucconuanuu. CUIbHbBIE U C1a0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOro oOMeHa. YcJoBHUSI NPOTEKAHUSI PEaKIMil MOHHOTO OOMEHa,
MIOJIHBIE U COKPALIEHHBIE HOHHBIEC YpaBHEHUS peakiuid. CBOWCTBA KUCIOT, OCHOBAHUM U
COJIEl B CBETE NPEACTABICHUNA 00 3JEKTPOJIMTUYECKON auccouunanuu. KayecTBeHHbIE
peakuuu Ha MOHbIL. [IoHATHE O THUApPOIN3E CONE.
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Xumuueckuil 9KCnepumMeHnm:

O3HAKOMJICHHE C MOJEIISIMH KPUCTAJUIMYECKUX PEMIETOK HEOPTraHWYECKUX
BEIIIECTB — METAJUIOB U HEMeTaioB (Tpadura u anMasa), CIOXKHBIX BEHIECTB (XJIopuaa
HATpHUs), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIMU OT BO3JIEUCTBUS
pa3IMYHBIX (PAKTOPOB, MCCIEIOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIECTB,
nporiecca JUCCONUAIMHA KUCIIOT, IIeNIoueil 1 cosield (BO3MOXKHO HCIIONb30BAaHHUE BHIICO
MaTEepPHAaJIOB), IPOBEICHUE OIBITOB, MIUTFOCTPUPYIONIUX MPU3HAKU MTPOTCKAHUS PEaKIHi
MOHHOTO 0OMeHa (00pa3oBaHUE OcajKa, BBIJIEICHUE Ta3a, 00pa30BaHKUE BObI), OIBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX pPEAKIHMil (ropeHue,
peakiuu pasiiOKEeHUs, COEAUMHEHMS), paclMo3HABAHME HEOPraHMYECKUX BEIECTB
C TIOMOIIIbIO KQY€CTBEHHBIX PEaKI[Mi Ha UOHBI, PEIICHUE SKCIEPUMEHTAJILHBIX 3a]1a4.

HemeTa/uibl 1 MX COCIUHEHHUSA

OO6mas xapakTepucTrka rajoreHoB. OCoOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTePHbIE
cTeneHu okuciieHus. CTpoeHue U (PU3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB.
XuMUYecKkne CBOMCTBA Ha TnpuMepe xiopa (B3auMOJEHCTBHE C MeTallulaMu,
HeMeTaIaMH, Iesiodamu). Xjiopooaopos. CossiHas KUCIIOTa, XUMUYECKHE CBOMCTBA,
noJiydeHue, npuMeHeHue. JleiicTBre XJjiopa U XJIOPOBOJOPO/Ia HAa OPraHU3M YeJIOBEKa.
Baxxneimue XJIOpUAbl U UX HAXO0KJICHUE B IPUPOJIE.

O61as xapakrepuctuka 35eMeHToB VIA-rpynmnbsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CrTpoeHne U (PU3NUECKHE CBOMCTBA MPOCTHIX
BEUIECTB — KHCIJIOPOJA U Cepbl. AJUIOTPOIHBIE MOAU(UKAIMU KUCIOPOJa U CEpBHI.
Xumuyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3UUYECKHE U XUMHUYECKHE
cBoiicTBa. OKCHIIBI CEPhl KAaK MPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHasl KUCIIOTA,
¢u3nveckre U XUMHYECKUE CBOMCTBA (OOIIME KaK MPEICTABUTENS KJacca KUCIOT W
crierududeckre). XMMHUUECKHE PEaKI|H, JISKAIHEe B OCHOBE IPOMBIIIICHHOT'O CIT0co0a
MOJy4E€HUsI CEpHOM KUCIOTHI. [IpuMeHeHne cepHoil KucioThl. Coau CEPHOM KHUCIIOTHI,
KaueCTBEHHas peakuus Ha cyibpar-uoH. HaxoxaeHue ceppl U €€ COETUHEHUI
B mOpupoae. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLEeW Cpeabl COCAMHEHUSIMU CEpBI
(KUCIIOTHBIC TOKIM, 3aTPA3HEHHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 IPEA0TBPAIICHHS.

OO6mas xapakrepuctuka 31eMeHToB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE CTENEHH OKHUCIEHUs. A30T, paclIpoCTpaHEHHE B MPUPOJE, PU3NUECKHUE U
XUMHUYecKue cBorcTBa. KpyroBopor azora B mpuponae. AMMUAaK, ero (u3HYecKUe U
XUMUYECKHUE CBOWMCTBA, TMoJydeHHe W npumeHeHue. Comu amMMoHUs, WX (U3HUECKUE
U XUMHUYECKHE CBOMICTBA, mMpuMeHeHHe. KauecTBeHHass peakiusi Ha MOHBI aMMOHMS.
A30THas KUCIIOTa, €€ mojydyeHue, pu3MUecKue U XMMHUYCCKHe CBOWCTBa (0OIHMe Kak
MPEJCTAaBUTEIIS Kilacca KUCIOT U crienuduyeckue). Mcnoib30BaHue HUTPATOB M COJICH
aMMOHHUSI B KauyeCTBE MHUHEPAIbHbIX yA00peHuil. XuMHUYecKoe 3arpsi3sHeHHe
OKpYKaroLIe! Cpellbl COEUHEHUSMH a30Ta (KUCIOTHBIE JI0K/IH, 3arpsi3HEHHUE BO3/1yXa,
MoYBbI U BOJ0EMOB). Docdop, amtorponHbie Mogudukanuu Gocdopa, ¢uzndeckue u
xumudeckune cBoictBa. Oxcun dochopa (V) u dochopHas kuciora, pusmdeckue
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W XUMHYECKHE CBOWCTBA, moiydeHue. Mcmonp3oBanue ¢ochaToB B KayecTBe
MUHEPAIbHBIX YA0OpEHUM.

O6mas xapaktepuctika 3neMeHToB IV A-rpymmbel. Oco0eHHOCTH CTPOSHHS aTOMOB,
XapakTepHble  CTEMEHU OKHUCJIEHUS.  YTIEpOoJ, aUIOTPONHbIE  MOJAU(PUKALINH,
pacnpocTpaHeHUe B Tpupoae, (U3MUYecCKue M XUMHUYECKHE CBOWCTBA. ACOpOIMs.
Kpyrosopot yrinepoga B mpupoae. Okcuasl yriepoaa, ux Gu3nyeckue U XUMHYECKUE
CBOICTBA, ACMCTBUE HA KUBBIE OPraHU3MBbI, IOJTYYEHUE U IPUMEHEHHUE. DKOJIOTMYECKUE
npoOJIeMBbl, CBs3aHHBIE ¢ OKcuaoM yriepoaa (IV), rumoresa ri100agbHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIM 3(¢dexT. YronapHas KuciaoTa U €€ coiu, uX (u3nyeckue u
XUMHYECKHE CBOMCTBA, MOJydyeHUE U mpuMeHeHne. KauecTBeHHas peakuys Ha KapOoHaT-
uoHbl. Vcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEJIBCKOM
XO35UCTBE.

[lepBoHavasibHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEAMHEHUSX
yriepoaa (MeTaH, 3TaH, STWJICH, alleTHJICH, 3TaHOJ, TJIHUICPHH, YKCYCHas KHCIIOTa).
[IpupoaHbIe KICTOYHHUKH YTIIEBOIOPOAOB (yroib, MPUPOIHBIN Ta3, HeTh), MPOIYKTHI UX
nepepadoTKu (OEH3MH), UX POJIb B OBITY M MTPOMBIIIICHHOCTH. [TOHATHE 0 OMOJIOTHYSCKH
BaXXHBIX BEILECTBAX: XKMpaX, OelKax, YrjieBoJlax — W UX POJH B YKU3HHU YEIOBEKa.
MartepuanbHO€ €TMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COEAMHEHUH.

KpeMHuii, ero ¢usznueckne 1 XMMUYECKUE CBOMCTBA, MOJIyYEHHE U NMPUMEHEHHE.
CoenunHenus: kpeMHus B npupoje. OOrme npeacrapieHust o6 okcuae kpemuus (V) u
KpeMHHEeBON KucioTe. CHUIMKaThl, UX HCHOJIb30BAHHWE B OBITY, B MPOMBILIUIEHHOCTH.
Baxneiliye cTpouTenpHblE MaTepuaibl. KepaMHKa, CTEKJIO, LEMEHT, OETOH,
xene300eroH. [IpoOiembl 0e30macHOro MCHOJIb30BaHMS CTPOUTEIBHBIX MaTepHaliOB
B IOBCETHEBHOU JKU3HU.

Xumuueckutl SKCnepumMeHm:

u3ydeHue oO0pa3l0oB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISHOM KHCIIOTHI,
IIPOBE/ICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAOIIOJCHUE MPU3HAKOB UX
MPOTEKAHMUSI, OIBITHI, OTpaXkaromre GU3nIecKue U XUMUYECKUE CBOMCTBA TajOreHOB U
UX CcoenuHeHHH (BO3MOXKHO WCIIOJIb30BAaHUE BHUIACOMATEPHUATIOB), O3HAKOMJICHHE
c oOpasuamMu XJIOpUAOB (TAJIOTEHHWIIOB), O3HAKOMJICHHE C oOpas3maMu cepbel U eé
coeIMHEHHUSIMH (BO3MOXHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB), HAOIIIOICHNE TpoIiecca
o0yIJIMBaHUs caxapa Mo JACHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI, H3yICHHE
XUMUYECKUX CBOWCTB pa30aBIICHHONW CEpPHOM KHCIOTHI, MPOBEICHWE KAaYeCTBEHHOMU
peakiuu Ha cynb(haT-uOH W HaONOJeHHE MpHU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHUE
Cc (Gu3MYEeCKUMU CBOWMCTBaMH a30Ta, ¢ochopa W HUX COCAUHEHUH (BO3MOMKHO
UCIIOJIb30BaHNE BUACOMATEPHAIIOB), 0Opa3lamMu a30THBIX M (POCPOPHBIX ynoOpeHuil,
noJlydeHne, coOMpaHne, paclio3HaBaHWE W M3YyUE€HHE CBOWCTB aMMHAaKa, MPOBEICHHE
KAaueCTBEHHBIX pEaKIii Ha WOH aMMOHHUS U (PocdarT-noH M W3YYECHHE MPHU3HAKOB HX
NPOTEKaHMs, B3aWMOJACHCTBHE KOHIICHTPHUPOBAHHON a30THOM KHCJOTBI C MEMIBIO
(BO3MOYKHO WCIIOJIB30BaHUE BUACOMATEPHAIIOB), U3YYEHUE MOJIENEH KPUCTALTHYECKIX
peméTok anmasa, Tpadwura, dymwiepeHa, O3HAKOMIICHHE C TPOIECCOM aacopOmmu
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pPaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM yIIEM M YCTPOWCTBOM IIPOTHUBOrasa,
NOJly4YeHUE, COOMpaHuE, paclO3HABAHME W H3Y4YEHHE CBOMCTB YIJIEKUCIIOIO rasa,
IIPOBEJICHUE KAaYECTBEHHBIX peakUWid Ha KapOOHAT W CWIMKAT-UOHBI U H3Y4YECHHE
NPU3HAKOB  HX  NPOTEKAHMS, O3HAKOMJICHME C  MPOAYKIMENM  CHIMKaTHOU
IIPOMBIIUICHHOCTH, pEUIEHUE OHKCIEPUMEHTANbHBIX 3a7ad 10 TeMe «BaxuHeinmue
HEMETaJUIbl U UX COCIUHEHUSD).

MeTaJiibl 1 UX COeTUHEHHUS

OO6mas XxapakTepruCTUKa XUMHUUYECKUX AJIEMEHTOB — METaVIOB Ha OCHOBAaHHHM HX
nosioxkeHus B Ilepuoamueckon cucrteme xumudeckux siemMeHToB [[.M. MenaeneeBa u
cTpoeHuss atoMoB. CTpoeHHe MeTauioB. MeTauiMyeckas CBsI3b M MeETajuInuecKas
KPUCTAUIMYECKAsd PEmETKA. OJIEKTPOXMMHMYECKHA DAL HANPSHKEHWM  METAJUIOB.
du3nuecKue U XUMUUECKHE CBOMCTBA MeTauioB. O0IIMe CIOCOOBI MOTYy4EeHHS METAJIIOB.
[TonsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT KOppo3uu. CruiaBbl
(cTanb, 9yryH, JopaTFOMUHUIN, OpOH3a) U MX IPUMEHEHHUE B OBITY M TPOMBIIIIJICHHOCTH.

[Ilenouynble MeTAUIBL: TOJIOXKEHUE B llepHOAMYECKONM CHUCTEME XHUMHUYECKUX
sanemeHToB J[.MI. MenaeneeBa, CTpO€HHME HX aTOMOB, HAXOXICHHE B IIPUPOJIE.
dusnueckne U XUMHUYECKHE CBoicTBa (Ha mpumepe Hatpuss U Kajus). OKCUABI U
TUJIPOKCU/IBI HATPpUS M Kaiusl. [[puyMeHeHne MET0YHbIX METAJIJIOB U UX COCIMHECHUU.

[I{emouHO3EMENBHBIE METAJUIBI MAarHUK U KaJbIUM: nosokeHue B llepuonnueckoin
cucreMe XuMuyeckux ameMeHToB .M. MenaeneeBa, CTpOEHHUE UX aTOMOB, HaXOXKJICHUE
B npupoje. Puznyeckue M XUMHYECKME CBOMCTBA MAarHus M Kaibplus. Baxueimme
COCAMHCHUS KajblMs (OKCHJ, THAPOKCHA, coiu). JKECTKOCTH BOABI M CHOCOOBI €&
YCTpaHEHHUSL.

AIIOMUHUNA: TIOJIO)KEHHE B llepmoanmyeckol CUCTEME XMMHUYECKUX DJIEMEHTOB
.M. MengeneeBa, CTpOCHUE aroma, HAxXOXACHWE B mnpupoae. Duznyueckue u
XUMHUYECKHE CBOWCTBA amOMUHHSA. AMQOTEpHBIE CBOHCTBAa OKCHJIA W THIPOKCH]IA
aJIFOMUHUS.

Kenezo: mnonoxenue B Illepuognyueckod CUCTEME XHMHUYECKHX JJIEMEHTOB
H.1A. MenneneeBa, CTpOCHHUE aroMa, HaxXOXAeHWE B mnpupone. Dusnueckue u
XHUMHYECKUE CBOMCTBA Xese3a. Okcubl, ruapokcubl u conm xxenesa (1) u xenesa (1),
MX COCTaB, CBOMCTBA U IOJIYYCHHUE.

Xumuyeckuil sxcnepumenm:

O3HAKOMJICHHE ¢ 00pa3liaMu METaUIOB M CIUIABOB, WX (PU3MUYECKUMU CBONCTBAMH,
U3y4CHHUE  PE3yJbTaTOB  KOPPO3MH  METAUIOB  (BO3MOJYKHO  HCITOJIb30BAaHUE
BHICOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA KaJIbIIUS M HATPHUS C BOJIOM
(BO3MOKHO HCITOJIb30BaHUE BHICOMATEPHAIIOB), UCCIICAOBAHNE CBONCTB MKECTKOW BO/IBI,
npoliecca ropeHus Kee3a B KUCI0poe (BO3MOXKHO HCIIOJIb30BaHNE BUACOMATEPHATIOB),
NPHU3HAKOB MPOTCKAHUS KaUeCTBEHHBIX pEaKiii Ha MOHBI (MarHus, KaJbIUs, aTIOMUAHU,
muaka, skene3a (1) u xenesa (Il1), mequ (I1), HaOmomeHne W omMCcaHWE IMPOIECCOB
OKpalllMBaHUs MJIAMEHU MOHAMU HATPUSsl, Kallus U KaJblus (BO3MOYKHO HCIOJIb30BAHUE
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BUJICOMATEPUAJIOB), WCCICIOBaHHEe aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHUS H
TUAPOKCHAA IIMHKA, PEIICHHE HSKCIEPUMEHTAIBHBIX 3adad 1Mo Teme «Baxuelme
METAJUIBI U UX COCTUHEHUS.

XuMHS M OKpPY:KA0IIasA cpeaa

BemectBa um Marepuanel B TIIOBCEJHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIIOJb30BAHUE BENIECTB M XWMHYECKUX peakinuid B ObiTy. llepBas momoinb mpu
XMMHUYECKUX 0’KOTax U OTPABIICHUSIX.

XUMHYECKOe 3arps3HCHHE OKpYXaromied cpeabl (mpeaenbHas —JIOmycTHMas
koHleHTpaius BemniecTB (nanee — IIJIK). Poap Xxumum B pemieHUU 3KOJIOTMYECKUX
poOJeM.

Xumuueckuti SKCnepumenm:
U3ydeHne oOpa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHaJIbl).

Meoicnpeomemmuule cés3u

Peanuzanuss MeEXNpeaMETHBIX CBS3€H mNpuW W3ydeHWH XuMuUM B 9 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCI0JIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MTOHATHH, TaK
U TIOHATUM, SIBISIOIIMXCS CHCTEMHBIMU IS OTHEIbHBIX TMPEIMETOB €CTECTBEHHO-
HAY4YHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE MOHATHS: HAY4YHbIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaM3, CHUHTE3, KiacCUpUKAIMsa, NEPUOJUIHOCTh, HAOIIOJCHUE, JKCIIEPUMEHT,
MOJICTUPOBAHKE, W3MEPEHUE, MOJENb, SBICHHE, MAapHUKOBBIM 3(PGHEKT, TEeXHOJIOTHs,
MaTepHAJIbI.

duznka: maTepus, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], WU30TOIIHI,
pPaIMOAaKTUBHOCTh, MOJIEKYJA, DJCKTPUYCCKUN 3apsl, MPOBOAHUKH, ITOJIYIIPOBOIHUKH,
TUDIIEKTPUKH, (DOTORIEMEHT, BEIIECTBO, TENI0, 00BhEM, arperaTHOE COCTOSIHHE BEIIEeCTRa,
ra3, pacTBOp, pPAacTBOPHUMOCTb, KpHCTAJUTMYECKas pEMIETKa, CIUIaBbl, (HU3UYCCKUE
BEJIMYMHBI, CIUHUIIBI M3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIHI,
Connne.

buonorusi: ¢dotocunrte3, apixanue, Owocdepa, HIKOCUCTEMA, MUHEPATbHEIC
yI0OpEHUSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpanbl, TOPHbIE TOPOIbI, IMOJE3HBIC
HCKOIAaeMbI€, TOIUTUBO, BOJHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOT'PAMMBI 11O XUMHUHAU
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC Pe3yJbTaThl OCBOSHUS MPOTrPaMMBbl OCHOBHOT'O O0IIIEro 0Opa3oBaHUs
JOCTUTAIOTCS B XOJIe OOYYCHHS XHMHU B EIWHCTBE YJYCOHOW M BOCIATATEIILHOM
JCATCIILHOCTH B COOTBETCTBHMH C TPATUIIMOHHBIMH POCCUHCKMMH COLUOKYJIbTYPHBIMU H
JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IIPUHATHIMH B OOIIECTBE ITPaBUJIaMH 1 HOPMaMH
MIOBEJICHUS U CIIOCOOCTBYIOT ITPOLIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLMATM3AIINH
00 yJaroIIuXxcsl.

JIMIHOCTHBIC pE3yNIbTAThI OTpaXkaroT TOTOBHOCTb 00 y4JaroIuxcs
PYKOBOJICTBOBAaTbCS CHCTEMOM ITO3WTHUBHBIX IICHHOCTHBIX OPHUCHTAIUHA M PaCIIUPCHHUEC
OIBITA JAESITCIILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHHUS

[IEHHOCTHOT'O OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U
HayYHOMY HaCJIEAHIO0, IOHUMaHUs 3HAUE€HUS! XUMUYECKON HAYKHU B )KU3HU COBPEMEHHOI'O
oOlIecTBa, CHOCOOHOCTM BJIAAETh JIOCTOBEpHON MHGpOpMAIMEl O MeperoBbIX
JOCTHKEHHUSIX M OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XMMHH, 3aUHTEPECOBAHHOCTH
B HAyYHBIX 3HAHMIX 00 YCTPOWCTBE MUpPA U OOIIECTBA,;

2) rpakIaHCKOTr0 BOCIIUTAHUS:

IIPEACTABICHUS O COUMAIBHBIX HOPMAxX U IIPaBUJIaX MEKJIMYHOCTHBIX OTHOLIECHUN
B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOW, y4eOHO -
UCCIIE0BATEILCKOW, TBOPYECKOM W JAPYIMX BHAAX JEATEIBHOCTH, T'OTOBHOCTH
K pa3HOOOpa3HON COBMECTHOM JESATEIbHOCTH TPU  BBINOJIHEHUH  Y4YEOHBIX,
M03HABATEbHBIX 33]1a4, BHIMOJIHEHUH XUMHUECKUX HKCIIEPUMEHTOB, CO3/IaHUN Y4E€OHBIX
IIPOEKTOB, CTPEMJICHUSA K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IIpOLIECCE JTOU
y4e0HOU AEsTeNIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEACHUE U MOCTYINKH CBOUX
TOBApUIIEH C NO3MIMU HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICZCTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI' O TIO3HAHMS ;

MHUPOBO33PEHYECCKHE TPEJACTABICHUS O BEIISCTBE M XHUMHYCCKOW PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIAIOIINE OCHOBY
IUI1 TIOHUMAaHMsI CYIIHOCTH HAaydHOW KapTHHBI MHpPa, HPEACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3aMMOCBS3IX YEIOBEKAa C MPUPOIAHOM Cpeoi,
O POJIM XUMUH B IMO3HAHUU YTHX 3aKOHOMEPHOCTENH;

M03HaBaTEIbHBIE MOTUBBI, HAIIPABJICHHBIC HA MOJYyYCHHE HOBBIX 3HAHHH 110 XMMHH,
HEOOXO0UMBIE 11 O0OBSICHEHUS HAOJIFOIa€MBIX MPOIIECCOB U SIBIICHUH, TO3HABATEIbHOM,
UH()OPMAIIMOHHON M YUTATEILCKON KYIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIILHOM
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paloThI ¢ y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JTUTEPATypPO, JOCTYITHBIMU TEXHHYECKUMHU
CpeaCcTBaMH MH(POPMALMOHHBIX TEXHOJIOTUH;

MHTEPEC K 00y4EHHUIO ¥ TO3HAHUIO, JTFOO03HATEIBHOCTh, TOTOBHOCTD M CHOCOOHOCTD
K CaMOOOpPa30BaHUIO, MPOEKTHOM M MCCIIEI0BATENBCKON JEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBJIECHHOCTU U YPOBHA 00y4YEHUs B JlajbHEHIIEM;

4) ¢popmMupoBaHus KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3[I0POBBINA 00pa3 KU3HU, OCO3HAHKE MOCIE/ICTBUNA U HEMIPUSTUE BPEIHBIX
npuBbiueK  (YImOTpeOJICHUS] alKOroJjs, HApKOTHKOB, KYpCeHHs), HEOOXOAMMOCTH
coOMo/IeHUs] TpaBuil OE30MAaCHOCTH TPU OOpAIIeHWH C XUMHYECKHMMH BEIIECTBAMU
B OBITY U peajbHOM JKU3HHU;

5) Tpy10BOT0 BOCTIMTAHUSI:

HHTEPEC K MPAKTHYCCKOMY H3Y4eHHI0 mpodeccuit W Tpyaa pasIudHOro Ppoja,
YBOKCHHE K TPYAy M Pe3yabTaTaM TPYAOBOH IEATCILHOCTH, B TOM YHCJIE€ Ha OCHOBE
NPUMEHCHUS TPEIAMETHBIX 3HAHUN M0 XHMHUHU, OCO3HAHHBIA BBIOOP WHIUBHIYaJIbHON
TPACKTOPUHM TPOJODKCHUS 00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCHEUTHON
poeCCHOHANBHOM JEATEIBPHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHH, T'OTOBHOCTH
aIlaTHPOBATHLCS B MPO(ECCHOHAILHON CPEJIE;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKHU I1€JIECO00pa3HOe OTHOIIEHHWE K TPUPOJICe KaK HCTOYHHUKY >KU3HU
Ha 3eMJle, OCHOBE €€ CYIIIECTBOBAHMS, TOHUMAHUE LIEHHOCTH 3JI0POBOr0 U 0€30MacHOro
oOpa3a >HU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DU3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTU COOJIOJEHUS MpaBUsl O€30MaCHOT0
MOBEJICHUS MPU PabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAILUAX, YTPOXKAIOIIUX 3JI0POBbIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTM NPUMEHSTh 3HAHUSA, TMOJydaeMble TMPU U3YyYEHUU XHUMHH,
JUIS. PELICHUS 33]1a4, CBSA3aHHBIX C OKPYXAIOUIEH NMPUPOJHOU CPENIOU, JJISl MOBBILICHUS
YPOBHS 9KOJOTHYECKOW KYIbTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa dKOJIOTHIECKUX
npoOjieM U MyTed HX peHieHUus IOCPEACTBOM METOJIOB XHUMHH, 3IKOJOTHYECKOTrO
MBIIIUJICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEILHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B COCTaBe METANpPEIMETHBIX  PE3yJbTaTOB BBIJICTSIIOT ~ 3HAYMMBbIE
U1t (GOPMHUPOBAHUS MUPOBO33PEHHUSI OOIIIEHAYYHBIE TIOHSTHS (3aKOH, TEOPHsI, TPUHIIHII,
TUIoTe3a, (aKT, CUCTEMa, IPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIC HCIOIb3YOTCS
B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MpeMETaX U MO3BOJSIOT HA OCHOBE 3HAHMM W3 3THX
npeaMeToB (OpMUPOBATH MPEACTABICHUE O LEJIOCTHOM HayyHOW KapTUHE MUpa,
U YHUBEpCalbHble Yy4yeOHble JeUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIE,
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pETyJISATHBHEIE), KOTOpbIE o0ecreunBaoT dbopmupoBanue TOTOBHOCTH
K CaMOCTOSITEJIbBHOMY ITUIAHUPOBAHUIO U OCYILECTBICHUIO Y4EOHON NESATEIbHOCTH.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YYeOHBIE 1eHCTBUS
ba3oBble JJoruueckue 1eMcTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHHUS TIPU OCBOCHHMM 3HAHUM:
pPacKpbIBaTh CMBIC XMMHYECKMX MOHATHH (BBIIACIATh HX XapaKTEPHBIC IPH3HAKH,
yCTaHABJIMBaTh B3aUMOCBSI3b C JIPYTUMHU TOHATHSIMH), HCIOIb30BaTh IOHSATHUS
JUIs OOBSCHEHUSI OT/ACJIBbHBIX (DaKTOB M SIBJICHUH, BBIOMpATh OCHOBAHUS M KPUTEPHH
JUIS KJTacCU(DUKAIMM XUMHUYECKUX BEIIECTB U XUMUYECKMX PEaKIUi, YCTaHABIMBATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXK]Y OOBEKTaMH HW3y4Y€HHUS, CTPOUTH JIOTUUECKHUE
paccyxaenuss (MHIYKTHBHBIC, ICAYKTHUBHBIC, II0 aHAJOTHH), JeJaTh BBIBOJALI U
3aKJIFOUCHMUS;

yMEHHE TPUMEHATh B IMPOIECCe IO3HAHWUSA MOHATHS (IpeaIMETHbIE U
METanpeAMETHBIC), CHMBOJHMUYCCKHAE (3HAKOBBIC) MOJICIIH, HCIIOJNBb3yeMble B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO NPUMEHSEMbIE B XHMHUU MOJICJIbHBIC MPEJICTABICHUS —
XUMHYECKHIA 3HaK (CHMBOJI 2JIEMEHTA), XUMHUYecKast (hopMyJia M YpaBHCHHE XHMHYCCKOM
peakiu — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM 3THUX MOJEIbHBIX
MPEJICTABJICHUN BBISIBIIATh M XApPaKTEPU30BATHh CYIIECTBEHHBIC NPU3HAKH H3y4aeMbIX
OOBEKTOB — XHMHYECKHX BEIIECTB W XHUMHYECKUX pEaKIui, BBIABIATH OOIIHe
3aKOHOMEPHOCTH, NPUUYUHHO-CJICACTBEHHBIE CBA3W W IPOTHUBOPEUYUS B H3y4aEMbIX
MPOILIECCaX U SIBIICHUSX.

ba3oBble ucciaenoBaTebCcKHe JeHCTBUS .

YMEHHE UCIMOJb30BaTh IIOCTABJICHHBIE BOMPOCHl B Kauye€CTBE HWHCTPYMEHTA
MO3HAHMS, a TaK)K€ B KAa4eCTBE OCHOBHI JJIi (DOPMHPOBAHMS THUIIOTE3BI IO IIPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUU;

npuoOpeTeHrne OmbITa 110 IUIAHUPOBAHWIO, OPTraHU3allMM W IIPOBEICHUIO
YUCHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAaOJII0/1aTh 3a XOJ0M Mpoliecca, CaMOCTOSITEIHHO
MIPOTHO3UPOBATH €T0 PE3YJIbTaT, GOPMYJIUPOBATH 00OOIIEHUS U BHIBOJIBI 110 pe3yJbTaTaM
MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIISITH OTUET O MPOJICTTAHHOM paboTe.

Pabora ¢ nundopmanueii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIMIO PABTUYHBIX
BUIIOB U (OPM TMPEJCTABICHHS, MOJIY4aeMYI0 W3 pa3HbIX HCTOYHUKOB (HAYy4HO-
HOMYJIApHAs. JUTepaTypa XUMHUYECKOTO COJEp>KaHus, CIPABOYHBIE MOCOOUS, PECypCh
WHTepHeTa), KPUTUYECKH OICHUBATh NPOTUBOPEYMBYID M  HEIOCTOBEPHYIO
uHdopmaImio;

YMEHUE IMPUMEHATh pa3IMyHble METOJbl W 3aIpoCchl IPU IOUCKE U 0TOOpe
MH(pOpPMaIMU U COOTBETCTBYIOUINX JAHHBIX, HEOOXOJUMBIX /ISl BBIIIOJHEHUSI YUEOHBIX U
NO3HABATENbHBIX 3a/au ONpEAENEHHOIO THMA, NPUOOpeTeHHe OomblTa B o01acTu
UCIOJb30BaHUS ~ MHPOPMALMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTMI,  OBJIAJICHUE
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KyJIbTYPOH aKTUBHOT'O MCITOJIb30BAHHUS PA3IMYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSTEIILHO
BBIOMPATh ONTUMAJIbHYIO (GOPMY MPEACTaBICHUS WH(OpPMAIMM W WIUTFOCTPUPOBATH
pelaeMble 3a/1aud HECJIOKHBIMUA CXEMaMH, IHarpaMMaMu, IpyruMu GopMaMu rpapuku
1 UX KOMOMHALUSAMU,

YMEHHE  UCIIOJIb30BaTh W  aHAJIM3UPOBaTh B  TIpolecce  ydeOHOW |
UCCIICIOBATEIbCKON  JICSITCIIbHOCTH HWH(POPMAIIMI0 O BIUSHUMW ITPOMBIIUICHHOCTH,
CCJIbCKOT'O XO3MCTBAa M TPAHCTIOPTa Ha COCTOSTHUE OKPYIKAIOIIEH MTPUPOTHON CPEIBI.

KoMMyHuKaTHUBHBIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUA:

YMEHHUE 3aJ]aBaTh BOIPOCHI (B X0j€ Auanora U (Wiv) JUCKYCCHUU) MO CYIIECTBY
o0cyk1aeMoil TeMbl, (HOpMYIHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEJIOKEHHOM 3a71a4;

MPUOOPETEHHE ONBITa MPE3CHTAIIMA PE3YIbTATOB BBIMOJIHEHUS XHUMHYECKOTO
IKCIIEPUMEHTa (J1Ta0OpaTOpHOIO OIbITa, JIA0OPAaTOPHOUW PaOOTBI IO HCCIICAOBAHUIO
CBOMCTB BEIIECTB, y4eOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHUKAMHU TO3HABATEIBHOW U
HCCIIeIOBATEIbCKOM JIESITEIbHOCTH TPHU PEIICHUH BO3HUKAIONIMX MPOOJIEM Ha OCHOBE
yd€Ta OOIIMX MHTEPECOB W COTIacOBaHMs MO3uIui (0O0CyXIeHHs, 0OMEH MHEHUSIMH,
«MO3TOBBIC TITYPMbI», KOOPIUHAIIUS COBMECTHBIX JIEHCTBUMU, OIpEACIICHUE KPUTCPUEB
0 OLICHKE KAa4eCTBa BBITIOJHCHHOW PabOThI U JAPYyIrHe);

PeryasiTuBHbI€ YHUBeEpPCAJIbHbIE YYeOHbIE TeUCTBHA

YMEHUE CAMOCTOATENBHO ONPENENATh LENH JESITENbHOCTH, ILJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Hambosnee 3G EKTUBHBIE CIMOCOOBI pEIIEHUS YYEOHBIX U
MO3HABATEIbHBIX  3aJa4, CAMOCTOSATEIbHO COCTAaBISITb WJIM  KOPPEKTHUPOBATh
MPEJIOKEHHBINA aJTOPUTM JAEHUCTBUU IPU BBIIIOJHEHUH 33JaHUN C YYETOM IOJTYy4CHUS
HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OICHUBATh
COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHOM II€JM, YMEHUE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaraéMble B yCIOBUU 33JIaHHIA.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pe3y/lbTaTOB IO OCBOCHHIO O0S3aTEILHOTO COJEpIKaHUS,
YCTaHOBJICHHOT' O JIaHHOW (penepanbHOil pabodeil mporpaMMoii, BBIIEISIOT: OCBOCHHbBIE
O0y4aroUuIMMHUCs HaydHble 3HAHUSA, YMEHHUS U CHOCOOBI JEHCTBUH, crenuduyeckue
JUId TIpeIMeTHOW oOnactu «XUMHs», BUABI JACATEIBHOCTH IO MOJYyYEHHIO HOBOIO
3HaHUs, €r0 MHTEPIPETALNU, MTPeoOPa30BaHUIO U MIPUMEHEHHUIO B Pa3IMUHBIX YU€OHBIX
Y HOBBIX CUTYaIlUsX.

K koHmy oOyuenuss B 8 kjacce mpeaMeTHBIC Pe3yJabTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh cHOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:
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pacKpbIBaTb CMBICJ OCHOBHBIX XUMHMYECKHX IIOHSATHI. aToM, MOJIEKYJIa,
XUMHYECKUH 3JIEMEHT, IPOCTOE BEIECTBO, CIOKHOE BEIECTBO, cMeCh (OAHOpOIHAS U
HEOJIHOPOJHAs1), BAJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas M MOJEKYIsIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas OJIsI XUMHYECKOTO JIEMEHTA
B COCAMHEHUH, MOJSIPHBIA  O0O0BEM, OKCHJI, KHCJIOTa, OCHOBAaHHE,  COJb,
ANEKTPOOTPULIATETILHOCTD, CTETICHb OKUCIICHMS, XUMHUUECKasl peakiusi, Kiaccupuxanus
pEaKIMM: pEeaKIMU COCIMHEHMS, PEAKIIUU PA3JIOKEHHUSI, PEAKIIMU 3aMEIIEHUs, PEaKLINN
oOMeHa, 9K30- U IHJAOTEPMUYECKUE PEAKIIUHU, TEIIOBON A (EKT peakiuu, sIpo aToMa,
AJIEKTPOHHBIM CJIOM aroma, aroMHasi OopOWTalb, paAuyC aToMa, XUMHUYECKas CBS3b,
IIOJSIPHAsE W HEMOJSpHAs KOBAJICHTHAsl CBSA3b, MOHHAs CBA3b, MOH, KaTHOH, AaHHOH,
pacTBOp, MaccoBasi A0 BEUIECTBA (MPOLEHTHAs KOHLEHTpALMsI) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX IOHATUN U IIPUMEHATD OTH
IIOHATHS IIPU ONMCAHUU BEILECTB U UX NPEBPALECHUN;

MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [JIsl COCTaBJI€HHS (OpPMyYJT BELIECTB H
YPaBHEHHM XUMUYECKUX PEAKIIUM;

OTIpEeNENsTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTENEHb
OKHCIICHUS] DJIEMEHTOB B OWMHApPHBIX COEAMHEHHUAX, MPUHAMJICKHOCTh BELIECTB
K OIpene’aéHHOMY KJacCy COeAMHEHMH 1o ¢opmysiaM, BHJI XUMUYECKOW CBSI3U
(KoBaJIEeHTHAsl U MOHHAs) B HEOPTraHUYECKUX COEIMHEHUSX;

packpbiBath cmbici [lepunoanueckoro 3akona JI.J1. MenneneeBa: 1eMOHCTPUPOBATH
INOHUMAHUE NEPUOINYECKON 3aBHCUMOCTH CBOWCTB XHMHUYECKMX JJEMEHTOB OT HUX
nonoxeHnns B llepuogmueckord cuCTEME, 3aKOHOB COXPAHEHHS MAacChl BEILIECTB,
ITOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYE€HUS, 3aKOHAa ABOraIpo;

ONKCHIBaTh W XapaKTepu3oBaTh TabinuyHyro ¢opmy Ilepuomuyeckoil cucTembl
XUMHYECKUX 3JICMCHTOB. pPa3liMuaTh IMOHITHSA «MJaBHas mnonarpymma (A-rpymma)»y u
«nobounass moarpynna (B-rpymma)», Manbie ¥ OOJNBIIKE MEPUOJBI, COOTHOCHTH
0003Ha4YeHUs, KOTOpble UMeroTcsl B Tabiuue «llepmonnueckas cucreMa XMMHYECKUX
anemMeHToB [[.MI. MeHneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XAMHYECKUX JJIEMEHTOB (COCTaB H 3apsa sjapa, oOIee YHCIO DIIEKTPOHOB H
pacrpeeieHie UX Mo AIEKTPOHHBIM CJIOSM);

KJIacCCUPUIMPOBATh  XMMHUYECKHE OJEMEHTbI, HEOpPraHWYeCKHWe  BEIECTBa,
XUMUYECKUe peaknuu (M0 YMCIy W COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEIIECTB,
TI0 TETIOBOMY 3P PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMUYECKUE CBOMCTBA BEIECTB PA3IMUHBIX
KJIACCOB,  IIOATBEp)KJIas  ONHWCAHUE  IPUMEpaMU  MOJEKYJSIPHBIX  YPaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3JIUYHbBIX YCIOBUSAX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYKO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XUMHUYECKOT0 3JeMeHTa Mo (HopMyle COCIUHEHHS, MAaCCOBYIO OJIIO
BEILECTBA B PACTBOPE, POBOJINUTH PACYETHI 10 YPABHEHUIO XUMUYECKOU PEAKLUN;
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IIPUMEHSATH OCHOBHBIE ONEPALMHN MBICIUTENBHON AEATEIBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IleHHE, CHCTEMAaTH3alUIo, KIaCCU(HUKAINIO, BBISBICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — ISl M3Y4EHHUS CBOWCTB BEHIECTB M XUMHYECKUX PEaAKIUU,
€CTECTBEHHO-HAY4YHbIE€ METO/IbI IO3HAHUS — HAONIOICHHE, U3MEPEHNE, MOJIETMPOBAHNE,
9KCIIEPUMEHT (peaTbHbIN ¥ MBICIICHHBIH );

CIIEI0BaTh IMPAaBHJIAM IOJIb30BAHUSI XHMHYECKOM MOCYIO0M M J1TabopaTOpHBIM
o0OpyOBaHHEM, a TakXK€ NpaBwiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH
C MHCTPYKIMSAMU MO BBIIOIHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB I10 MOJYYEHHUIO
U COOMpaHHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB € ONpPEAECIEHHON MAacCOBOM JI0JIEN PaCTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U
IIPOBOJUTh XUMHUYECKUE DKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB LIEIOYEU U
KHCJIOT C MIOMOILBIO HHIUKATOPOB (JaKMyc, heHosTanent, METUIOpaHK U IpyTrue).

K koHny oOydenus B 9 kiacce mpeiMeTHbIE Pe3yJabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y 00 YyUAIOIINXCS YMEHUM:

PAaCKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATHN: XUMHUECKHAMN 3JIEMEHT, aTOM,
MOJIEKYJIA, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas peakius, XUMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakuuu, MOJib, MOJSPHBIA O00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJCKTPOJIUTHYECKAsT JAUCCOLMAIUS, PEaKIMd HOHHOIO0 OOMEHa,
KaTamu3aTrop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble W HeEoOpaTHMbIE PEaKIuH,
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAHOBIICHWE, AJUIOTPONUs, aM(POTEPHOCTh, XUMHUYECKas CBs3b (KOBaJECHTHa,
WOHHAs, METa/UInyecKas), KpUCTAJUIMYECKas PEeIIETKa, KOPPO3Us METAIOB, CIUIABHI,
CKOPOCTh XMMHWYECKOM peakuuu, IpeaenpHo ponyctumas KoHueHtpauus [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUN U MPUMEHATHITU
MOHSTHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHUSI (POpPMYJI BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;

ONPEACIATh BAJEHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHX 3JIEMEHTOB
B COCJAMHEHMSIX Pa3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEHIECTB K OIMPEACIEHHOMY
KJIacCy COCAMHEHUH 1Mo (GopmysaaMm, BUJ XUMHYECKOH CBs3u (KOBaJCHTHAs, MOHHas,
METa/NIMYeCcKas) B HEOPraHMYECKUX COCAMHEHUSX, 3aps] HOHA MO XUMUYECKOH
dbopmyrie, xapakTep Cpellbl B BOJAHBIX PacTBOpPax HEOPraHUYECKUX COCIUHEHUH, THUII
KPUCTALUINYECKON PEHIETKU KOHKPETHOI'O BENIECTBA;

packpbiBatb  cMmbicn  [lepuomnueckoro  3akona .M. MeHnneneeBa u
JEMOHCTPUPOBATh €r0 MOHMMAaHUE. OMKUCHIBATh U XapaKTepU30BaTh TAOIMUYHYIO QopMy
[leprogrueckod CHUCTEMBI XHMHUYECKUX OJJEMEHTOB. pa3indyaTh MOHSATHS «TJIABHAs
noarpymnma (A-rpynma)» u «mnobounas moarpynna (b-rpynma)y, maneie u OOJbIIHe
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NEPHOJbI, COOTHOCUTh 00OO3HAYEHHMsI, KOTOPbIE MMEIOTCS B MEPUOJMYECKON TabuIE,
C YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOSHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U
3apsj sAapa, o0IIee YHCIo AIIEKTPOHOB U PaCHpelesieHHe UX MO 3JCKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB M MX COCIMHEHUN
B [IpeJeaxX MaJIbIX IEPUOJIOB U IIABHBIX MOJATPYIIN C YYETOM CTPOEHUS UX aTOMOB,;

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHThI, HEOpPraHWYecKHe  BEIIeCTBa,
XUMHYEeCKHe peakiuu (M0 YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB,
10 TerI0BOMY 3 (eKTy, 0 M3MEHEHHUIO CTENICHEeW OKUCIICHHUSI XUMUYECKIX 3JICMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME W CIEU(PHUESCKUE XUMHUECKUE CBOMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOJITBEPKIAAsl ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

COCTaBIJISITh YPAaBHEHHUS JJIEKTPOJIMTHUYECKOW JMCCOLUMALMUA KHUCJOT, LIENoYEH U
COJICH, TIOJHBIE W COKpAIEHHbIC YpPaBHEHMS PEAKIMi MOHHOTO OOMEHA, YpaBHEHUS
peaKlnid, MOATBEPKAAOUINX CYIIECTBOBAHNE N€HETUUYECKON CBSI3U MEXAY BEIECTBAaMU
pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CyUIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIIMI OCPEACTBOM
COCTaBJIEHUS AJIEKTPOHHOTO OallaHCca ATUX peaKLuid;

IIPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
IPOTEKAHNS] XUMHUUYECKHX ITPEBPALLEHNI B PA3JIMYHbBIX YCIOBUSIX;

BBIYHUCIIATH OTHOCUTENIbHYIO MOJIEKYJSIDHYI0O W MOJSIDHYIHO MAacChl BEUIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOr0 3JIeMEeHTa N0 (OopMylie COETUHEHHS, MACCOBYIO OO
BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUECKOU pEaKlnu;

coOirofaTh IMpaBuja IMOJb30BAHMS XHMHYECKOM TNOCYAOod U J1abOpaTOpHBIM
o0OpyIOBaHMEM, a TaKXe IpaBuia oOpallleHus C BelIeCTBAaMU B COOTBETCTBUU
C MHCTPYKIMSAMU MO BBIMOIHEHHUIO JJAOOPATOPHBIX XUMMUYECKUX OMBITOB IO MOJTYyYEHHUIO
¥ COOMPAHUIO T'a3000Pa3HBIX BEIIECTB (AMMHUAKa M YIIIEKUCIIOTO Ta3a);

OPOBOAMTH PEAKLUMWH, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX
BEUIECTB. PACIO3HABaTh ONBITHBIM NYTEM XJIOpHUA-, OpoMUA-, MOAMI-, KapOoHaT-,
docdar-, cunukat-, cyabdpaT-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHUS U MOHBI N3y4EHHbIX
METaJIOB, IPUCYTCTBYIOIIME B BOJAHBIX paCTBOPaX HEOPraHUYECKHUX BELIECTB,;

IPUMEHSTH OCHOBHBIE ONIEPALIMH MBICIUTENBHON EATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, OOOOIIEHHE, CUCTEMATU3allMl0, BBISBICHUE MNPUYUMHHO-CIEICTBEHHBIX
CBSI3€M — JUISI M3YyYEHUs] CBOMCTB BEIIECTB U XUMHYECKHUX PEAKIMUH, E€CTECTBEHHO-
Hay4YHbIE METO/Ibl TO3HAHUS — HAOJI0/IEeHNE, U3MEPEHNE, MOICIMPOBAHUE, IKCTIEPUMEHT
(peanbHBII U MBICIICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHMUE

8 KJIACC
HanmenoBanue
Ne KommuecTBo OCHOBHBIE BUJIHI 1€ATEIILHOCTHA
pa3zielioB U TEM Conepxxkanue o0ydeHus
/1 4acoB 00 yJaronuxcs

y4eOHOro nmpemMera

Pa3znea 1. [lepBoHayaibHbIe XUMHYECKHU

€ NIOHATHUHA

1.1

XUMUS — BaKHas
00J1aCTh
€CTECTBO3HAHUS U
MPAKTUYECKOMN
JIeSITEILHOCTH
YyeJIoBeKa

5

[Ipenmer xumuu. Posib XuMuM B )KU3HU
YeJIoBeKa. XUMHUS B CUCTEME HayK.

Tena u BemecTBa. @uU3nyECcKue CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSIHUE
BelectB. [IoHsATHE O METO/IaX MO3HAHUS
B XUMHH. YHCThIE BEIECTBA U CMECH.
CriocoObI pas3aeieHus cMecei.
Xumuueckui Ikcnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMHYECKOHN NTOCYI0M,

C TpaBWJIaMu pabOThI B JIAOOPATOPUH U
npremMamu oOpalieHus ¢ 1abopaTopHbIM
000pyI0BaHHUEM.

du3nyecKrue CBOMCTBa 00pa3IoB
HEOPraHMYECKUX BEUIECTB — METAIIIOB

U HEMETaJLJIOB.

CniocoObl pa3aeseHus cmecen
(punbTpoBaHuE, BEIIApUBAHUE,
TUCTUIUTALINS, XpoMaTorpadus).

PackpbIBaTh CMBICII U3y4aeMbIX TOHSATHUH.
PackpsiBaTh posib XMMUM B IPUPOJE U
YKWA3HU YEJIOBEKA, €€ CBS3b C IPYTUMU
HAayKaMH.

Paznnyath 4MCTHIC BEILIECTBA U CMECH;
OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
Paznuuath pu3nyeckue 1 XUMUICCKHAEC
SIBJICHMS.

CiienoBaTh aJICOPUTMaM HCIIOJIb30BAHUS
AKCIIEPUMEHTAIIBHBIX METOJIOB —
HaOJII0/ICHUS ¥ DKCTIEPUMEHTA.
HabronaTe ¥ OIMCBIBATh OOBEKTHI

MPU TPOBEICHUH JEMOHCTPALN U
71a060pPaTOPHBIX OIMBITOB IO U3YUEHUIO
(hU3UYIECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3aeiIeHus CMECEN BEUIECTB.
[IpoBOAUTE XUMUYECKUI IKCIIEPUMEHT
NpY pa3JelieHuH cMeceid (Ha mpumMepe
OYMCTKH ITOBAPEHHOM COJIM) B XOJI€
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denepanbHas padboyas nporpamma | Xumus. 8—9 knaccel (0a30BbIi yPOBEHB)

Jlabopamopnvie onvimul:

N3ydyenne u onrcanue GU3NIECKuX
CBOMCTB 00pa3L0B HEOPraHUYECKUX
BEIIECTB.

N3yuenue cnocoO0B pa3eneHus: cMecen
(C TOMOIIbIO MArHMTa).

Ipaxmuueckue pabomot.

Ne 1. [IpaBuna paboThl B 1a0OpaTOpPUH U
npuéMbl 0OpaIeHHs C JIA0OPATOPHBIM
000py10BaHHEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OUYMCTKU MMOBAPEHHOMN COJIM)

MpaKkTU4YecKoi padoTsl Ne 2.

CrnenoBaTh mpaBuiIaM MOJIb30BAHUS
XUMHUYECKOM MOCy/10i U 1a00paTOPHBIM
00OpyIOBaHHUEM, a TAK)KE MPaBUIIaAM
oOpallleHHus ¢ XAMUYECKUMHU BEIIECTBAMHU
B COOTBETCTBHH C HHCTPYKITUEH

TIPY BBITTOJTHCHUH TPAKTHIECKON

paboter Ne 1.

BricTpanBaTh pa3BépHYyTHIE THCEMECHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha uHdOpMAIIHIO U3 yueOHUKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUWHBIN
anmapar Kypca XUMHH

1.2.

BemecTBa u
XUMUYECKUE
peakuun

15

ATOMBI 1 MOJIEKYIIBI. XUMUYECKUE
anemMeHThl. CUMBOJIBI XUMAYECKUX
371eMeHTOB. IIpocThie U ClIoXKHbIE
BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE
YUCHHE.

Xumuueckas hopmyna. BareHTHOCTB
aTOMOB XMMHUYECKHUX JIEMEHTOB.
3aKOH MMOCTOSIHCTBA COCTaBa BEUIECTB.
OTHocHTENbHAs aTOMHAs Macca.
OTHOCUTENBHASA MOJIEKYJIIPHAs Macca.
MaccoBas 10751 XUMHAYECKOTO JIEMEHTA
B COCIUHEHHUH.

OnpenensaTs NPU3HAKA XUMHUYCCKHX
peaknui, yCIoBUs UX MPOTEKAHU.
OOBICHATH CYIITHOCTD (PU3NYECKUX U
XUMHUYECKUX SBJICHUHN C TOYKU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YYCHHUSI.
KinaccudunupoBath XUuMHUYECKUE
peakuuu (110 YHUCIy U COCTAaBY
pearupyromnmx u 00pa3yromuxcs
BCIIIECTB).

CocTaBisiTh (opMyibl OMHAPHBIX
BEIIIECTB 0 BAJICHTHOCTHU U OMPEIEIATD
BaJICHTHOCTH 1O (JOPMYJIaM BEIIIECTB.
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denepanpHas padouast nporpamma | Xumus. 8—9 kiaccer (0a30BbIif ypOBEHB)

KomnuecTtBo BemectBa. Monb. MonsipHas
Macca. B3aumMocBs3b KOJTMYECTBA, MACCHI
Y YUCJa CTPYKTYPHBIX €IMHUI] BELIECTRA.
Pacuérel mo dhopmynaM XUMHUIECKHUX
COCIMHEHHU.

Pu3NYeCKUe U XUMHUYECKUE SBIICHUS.
XUMHUYECKas peaklys U €€ PU3HaKU.
3aKOH COXpaHEHHUS MACChI BEIIECTB.
XUMHUUYECKUE YPABHEHHUS.
Kinaccudukanus XuMHUUECKUX PEAKIIUMA
(coenmuHeHus, pa3IoXKEHUS, 3aMCICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckue cBOMCTBa 00pasIoB
HEOPraHMYECKUX BEUIECTB — METAILIOB U
HEMETAJLJIOB.

OO6pa31ibl BEeMEeCTB KOJIUYESCTBOM 1 MOJIb.
dusnueckue siBjeHus (IIaBJICHUE BOCKa,
TasiHUE JIbJIa, pacTUpaHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BOJIbI).

XUMUYECKUE SIBJICHUS (TOPEHUE CBEYH,
MPOKAJIMBAHUE MEIHON ITPOBOJIOKH,
B3aUMOJENCTBUAE COJbI WIIM MENa

C COJIIHOM KUCJIOTOM).

Hab6moneHne npu3HakoB MpOTEeKaHUs

PaccraBisaTs koahGuireHTh

B YPABHEHUSIX XUMUYECKUX PEAKIIHM.
Habmronath u onuchIBaTh OOBEKTHI

MIpU MIPOBEJACHUU JEMOHCTpaIuil U
71a0b0paTOPHBIX OIBITOB.

[IpoBoAUTE BhIYUCIEHUS 110 (hOpMYyiaMm
XUMUYECKUX COCIMHEHUHN U YPAaBHCHUSIM
XUMHUYECKUX PEAKLIUM.

[IpuMeHSTh €CTECTBEHHO- HAyYHBIE
METO/IbI O3HAHUS (B TOM UHCIIC
HaOJII0/ICHUE, MOJICTTUPOBAHUE,
AKCIEPUMEHT U OCHOBHBIE ONEPALINH
MBICTIUTEIBHOUN S TENbHOCTH
(cpaBHEeHHME, KTacCUBHUKAIIA)
BricTpanBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHMOpMAIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEpUATIOB, TPAMOTHO
KCIIOJIb30BATh U3YUYECHHBIN IMOHSITUWHBIN
amnrmapar Kypca XUMUHU
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denepanpHas padouast nporpamma | Xumus. 8—9 kiaccer (0a30BbIif ypOBEHB)

XUMHYECKUX Peakiuil (pa3noxeHne
caxapa, B3auMOJICVCTBUE CEPHOMU
KHUCJIOTHI C XJIOPUAOM Oapusi, OJTyIeHHE
u pasnoxenue ruapokcuaa meau (1)
IIpY HarpeBaHUH, B3aUMOJICHCTBUE
*xere3a ¢ pactBopom comu Meu (11).
OnBITHI, WUTIOCTPUPYIONINE 3aKOH
COXPAHCHHS MacCCHI.

Jlabopamopnsie onvimotl.

Co3ganue Mozene MOIeKyJ
(IapoCTePIKHEBBIX).

Onucanue GU3NUIECKUX CBOMCTB
00pa3IoB HEOPTraHUYECKUX BEIIESCTB —
METaJTIOB U HEMETAILIOB.

Habmonenne ¢puznueckux (TuiaBieHue
BOCKa, TasHUE JIbJIa) K XUMHUYECKHX
(ropeHre cBeUYH, MMPOKATMBAHUE METHOM
MTPOBOJIOKH ) SIBJICHUH.

HaGmronenne u onrcanye Mpru3HAKOB
MPOTEKAHUSI XUMHUECKUX PEaKITUiA
pa3HbIX TUIIOB.

Buiuucnenus:

OTHOCHUTEJIBHOW MOJIEKYJIIPHOM MACChI
BEIIECTB, MOJIIPHOM MacChl, MacChl
BEIIECTB, MAaCChl M KOJIMYECTBA BEIIECTRA,;
MacCCOBOH JI0JIM XMUMHYECKOTO JIEMEHTA
o ¢hopmysie CoeqMHEHNS,
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denepanpHas padouast nporpamma | Xumus. 8—9 kiaccer (0a30BbIif ypOBEHB)

10 YPaBHCHHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIN4YCCTBA, MAaCChl B€IIECCTBA

I10 N3BCCTHOMY KOJIMYICCTBY, MAaCCC
PCAarcHTOB UK IIPOAYKTOB PCAKIINHN

Kontponbshas pabora Nel o teme

Htoro mo pazneny 20
Pa3nen 2. BakHelilne npeacTaBuTe I HEOPraHNYeCKNX BellecTB
2.1 | Bo3ayx. Kucnopon. 6 Boznyx — cmech razoB. CoctaB Bozayxa. | Mcronb30BaTh XUMUYECKYIO CHMBOJIUKY

Iloagatue
00 okcumax

Kucmopon — anemeHT u npocroe
BelecTBo. Haxoxnenue kuciopoa

B IIpHUpojie, pU3ndecKkne u XuMUIECKUe
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Ipumenenue kucnopoaa. Criocoob
MOJIYYEHHsI KUCIIOpOo/1a B TabopaTopuu 1
npoMbInuIeHHOCTU. KpyroBopor
Kuciopoaa B npupoae. O30H —
JIIOTpOIHas MOAUDUKAIIUS KUCIOPOa.
TemnoBoit 3 hekT XuMUYECKON peaKITn,
TEPMOXUMUYECKHE YPABHEHUS, IK30-

Y DHJIOTEPMHUYECKHUE peaKkIuu. TOIMBO:
Yrojib U METaH. 3arpsi3HeHUE BO3/1yXa,
yCHJICHHE TTapHUKOBOTrO 3 (deKTa,
paspyliieHrue 030HOBOTO CIIOS.
Xumuueckuii IKCnepuMenm:
Jlemoncmpayuu:

KauecTBeHHOE onpenesieHre coaepkaHus
KHCIJIOPO/a B BO3yXeE

JJIsL COCTaBJICHHS (JOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUM XUMUYECKHUX
peaKIuii ¢ ydacTUEM KUCIIOPO/a.
Xapakrepu30oBaTh (OMHUCHIBATE) COCTAB
BO3/1yXa, (pU3nuecKre 1 XUMHUYECKHE
CBOMCTBA KHUCJIOPO/a, CIIOCOOBI €ro
MOJIyYEHUs], IPUMEHEHHUE U 3HaUCHHUE

B IIPUPO/IE M KU3HH YEJIOBEKA.
CpaBHHBaTh pEaKkliy TOPEHUS U
MEJIEHHOTO OKUCJICHHUS.

OOBACHATDH CYIIHOCTH YKOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/YyXa.

CrnenoBathb npaBuiiaM 0€30mMacHON
paboThI B 1a0OpaTOPUH MPHU
MCIOJIb30BaHUN XUMUYECKON MOCYABI U
o0opy0BaHMsl, a TaKXKe MpaBUiiaM
oOpaleHus ¢ TOPrOYMMHU BEIIECTBAMMU.
IInaHupoBaTh U OCYIIECTBIATH HA

[Tonyuenne, coOupanue, pacro3HaBaHHE

IMPAKTUKC XUMHUYCCKUC DKCIICPUMCHTHI,
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Y N3y4YEHNE CBOWCTB KHCIOPO/IA.
Habmronenue B3anMoaeiCTBUS BEIIECTB
C KUCIIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHUS
(moxxapa).

JlabopamopHhbwiii onvim:

O3HakoMJieHHE ¢ 00pa3laMu OKCUIOB U
OIMMCAHNUE UX CBOMCTB.

Ilpaxmuuecxas paboma.

Ne 3. Tlonydenue u cobupanue
KHUCJIOpOJIa, U3YYEHUE €r0 CBOMCTB.
Buiuucnenus:

MOJIEKYJIIPHOM MacChl KUCIIOPOIa U
030Ha Ha OCHOBAHWH aTOMHOM MacChl
XHUMHYECKOT'O DJIEMEHTA,

KOJIMYECTBA, MacChl BEIIECTBA

110 YPaBHCHUSM XUMHYCCKHX PEAKITHI

MIPOBOAUTH HAOIIO/IEHNUS, JIETaTh BHIBOIbI
10 pe3yJbTaTaM dKCIEPUMEHTA

[IpY MPOBEACHUH JIAOOPATOPHBIX OIMBITOB
U TIPAKTUYECKOMN pabOTHI.

BpIUHCIATE KONMYECTBO BEIIECTBA,
00BEM raza o gopmysam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBarh pa3BEpHYTHIE TUCbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(POPMAIIUIO U3 yYeOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
WCIIOJIb30BaTh N3yYEHHBIN MOHATHUIHBIN
amnmapar Kypca XUMUU

2.2

Bonopoa. Ilonstue
0 KUCJIOTaX U COJSIX

Bomopon — aneMenT u mpocTtoe
BeulecTBo. Haxoxienue Bogopona

B TIpUpoe, PU3nyecKue U XUMUIECKUE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonydyeHus. Kucnorsl u conu.
Moutsipabiil 006EM Ta30B. PacuéTer

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu:

[Tonydyenue, cobupanue u

PackpbiBaTh CMBICIT U3ydaeMBbIX ITOHATUI
Y IPUMEHSTh 3TU MOHATUSA TPHU ONUCAHUU
CBOMCTB BEIIECTB U UX IIPEBPALLCHUMN.
XapakTepr3oBath (OIUCHIBATH)
(bu3nYecKre 1 XMMUYECKHE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOTy4eHus,
MIPUMEHEHHE.

Colupatp pubOop JUIs OJTYICHUS
BOJOPOJA.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
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pacro3HaBaHuEe BOJIOPOIA.
BaumoneiicTBre BOJ0pojia C OKCHIOM
meau (11).

Jlabopamopmwiii onvim:
B3anmMojelicTBiE KACIOT C METAJUIAMHU.
Ipaxmuuyeckas paboma:

No 4. TTonmyuenue u coOupanue BoJ1opoJia,
M3Y4YEHUE €0 CBOVICTB.

Buviuucnenus:

00BbEMa, KOJIMUECTBA BEIIECTBA Ira3a

10 €r0 U3BECTHOMY KOJUYECTBY
BEIIIECTBA WJIH O0BEMY;,

00BEMOB ra30B MO0 YPABHEHUIO PEAKIUU
Ha OCHOBE 3aKOHA OOBbEMHBIX OTHOIIIEHUH
ra3oB

KonTtponbsHas padota Ne2 1o teme

JUTsl cOCTaBJIeHUsT (POPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUM XUMUYECKHUX
peaKkuuii C y9acTUEM BOJOPOJA.
Bbuuciaste MOJISIpHYIO MacCy BELIECTB;
KOJINYECTBO BeEIIECTBa, 00BEM rasa,
Maccy BEILECTBa,;

[TpoBoauTh pacu€Thl MO YpaBHEHUSIM
XUMUYECKUX PEAKIUN: KOJIMUECTRA,
00BEMA, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHToOB
WJIM TIPOYKTOB PEAKIIHH.

CrnenoBath npaBuiiaM 0€30MacHOMN
paboThI B TabopaTopuu Mpu
HCIIOJIb30BaHUU XUMHUYECKON MOCY/IbI U
o0opyI0BaHMsI, a TAK)KE TTpaBUIIaM
oOpailleHus ¢ TOPIOYMMHU BEIeCTBAMU

B OBITY.

[InaHupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMHUYECKHE SKCTICPUMECHTHI,
MIPOBOJIUTH HAOIIOACHUS, JIeTIaTh BHIBO/IbI
10 pe3yJIbTaTaM SKCIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B I'PyIIIE

2.3

Bopa. PactBopbl.
Ilonsatue
00 OCHOBaHUAX

du3unueckue CBOMCTBA BOAbl. Boia Kak
pacTBOpUTEIL. XUMUYECKUE CBOMCTBA
BOJIbI.

OcHoBaHus.

PackpbIBaTh CMBICIT M3y4aeMBbIX ITOHATUI
Y IPUMEHSTH 3TH MTOHSITHS TTPU ONMMCAHUU
CBOMCTB BEIIECTB U UX IIPEBPALLCHUMN.
XapakTepu3oBaTh GU3NICCKHUE U
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PactBopsl. Posib pacTBOpoB B pupoae 1
B JKM3HU 4eJIoBeka. KpyroBopoTt BobI
B [IpUpOJi€. 3arpsI3HEHUE NPUPOAHBIX
Boj. OXpaHa v OYUCTKA IPUPOAHBIX BO/I.
HacplieHHbIe 1 HEHACHIIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BEIIECTB

B Boje. MaccoBas 10/ BellecTBa

B pacTBOpE.

Xumuueckui IKcnepumenm:

Jlemoncmpayuu:

PacTBOopeHue BELIECTB ¢ pa3IMuHON
PacTBOPUMOCTEIO.

BzaumonencTBre BOAbI ¢ METAIIAMU
(HaTpUeM | KaJIbI[UEM).
HccnenoBanue pacTBOPOB KUCIOT U
LIEJI0YEU C TIOMOILIBI0 UHIUKATOPOB.
Jlabopamophvie onvimoi
HccaenoBanne ocoOeHHOCTEN
PacTBOPEHUS BELIECTB C PA3JINYHOU
PacTBOPUMOCTBIO.

[IpurotoBieHne pacTBOPOB

C ONpeAEcNEHHON MaCCOBOU JI0JIEN
PAacCTBOPEHHOIO BEIIECTBA.
Ilpaxmuuecxas paboma

Ne 5. IIpuroroBieHue pacTBOpPOB

C OIPEIICIIEHHON MAaCCOBOU J0JIEN
PAacTBOPEHHOIO BEIIECTBA.

XUMHUYECKUE CBOKMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTENS B IPUPOIHBIX MPOIECCaX.
CocTaBisaTh ypaBHEHHS] XUMHUECKIX
peaKkiui ¢ ydacTUEM BOJIbI.

OOBICHATH CYIIHOCTD 3KOJOTHUYECKHUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOIHBIX BOJI, CITIOCOOBI OUMCTKHU BOBI
OT IIpUMECEH, MEPHI IO OXPAHE BOJ

OT 3arpsi3HECHUS.

IInaHupoBaTh U OCYLIECTBIATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOUTH HAOIIIOICHMUS,
JIeNaTh BBIBO/IBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEACHHUH
71a00paTOPHBIX OMBITOB M ITPAKTUYECKOM
paboTHI.

CrnenoBathb npaBuiiaM 0€30MacHON
paboThI B 1abopaTOpuu Mpu
WCITOJIb30BAaHUU XUMHYECKOU ITOCY/IBI U
00opy10BaHMUS.

[TpoBOIUTE BEIYUCIICHUS C IPUMEHEHUEM
MOHATHUS «MaccoBas J10Jisl BEIlIeCTBA

B PacTBOPE».

BricTpanBath pa3BEpHYyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH(MOpMAITNIO U3 YUeOHUKA U
CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
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Buviuucnenua:
C UCITOJIb30BAHUEM ITOHATHS «MaCCOBas
JIOJISL BEILIECTBA B PACTBOPE»

WCTIOJIb30BATh U3YYECHHBIN MOHATUHNHBIN
arrapar Kypca XuMHuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYECCKUX
COCIUHEHNI

11

Knaccudukarus HeopraHmueckux
coequHenuit. Oxcunpl. Knaccudukanus
OKCHJIOB. cojicoOpa3syroiue (OCHOBHBIE,
KHCJIOTHBIC, aM(OTEepHBIC) U
HecosieoOpasyromue. Homenkiarypa
OKCU0B. PM3NYECKUE U XUMHICCKUE
cBOMCTBa OKCUAOB. [lomyueHne okcuioB.

OcnoBanus. Knaccudukarus OCHOBaHMIA:

IEJI0YN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. @usnyeckue
Y XUMHAYECKUE CBOMCTBA OCHOBAHU.
[TosryyeHne OCHOBaHUM.

Kucnotel. Knaccudukarus Kucior.
Howmenknarypa kucior. @usnyeckue
1 XUMHUYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHOCTH MeTauioB H.H. beketosa.
ITonydyeHue KUCIor.

Conu. HomeHnkiiatypa coJiei.
DOU3NYECKNE U XUMUYECKHAE CBOMCTBA
conel. [lonyuenue comnen.
['eHeTnueckas CBsI3b MEKY KilacCaMHU
HEOPTraHUYECKUX COCAUHEHUM.
Xumuueckui y3kcnepumenm:
Jlemoncmpayuu:

KnaccuduumpoBats nsydaemoie
BELIECTBA 10 COCTaBY U CBOMCTBAM.
CocTtaBnsaTh (HOPMYIIBI OKCHUIOB, KHCIIOT,
OCHOBaHUM, COJICH U Ha3bIBaTh UX

10 MEXIYHApOJAHONW HOMEHKJIATYpE.
[IporHo3upoBaTh CBOWMCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMUYECKUX CBOWCTB
M3YYEHHBIX KJIACCOB/TPYI BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisTh MOJIEKYJISIPHBIE YPABHEHUS
peaKkLri, WUTFOCTPUPYIOLINX
XUMHUYECKHE CBOICTBA U CLIOCOOBI
MIOJIYYEHHMSI BEIIECTB U3YYECHHBIX
KJIACCOB/TPYIII, a TAaKXKe
MOATBEPKAAOIINX FEHETUYECKYIO
B3aMMOCBSI3b MEXY HUMU.
[Ipou3BOAUTH BBIYUCICHUS

10 YPAaBHEHUSAM XUMUYECKHX PEAKLUH.
[InannpoBaTh U OCYIIECTBIATH

Ha MMPAKTUKE XUMHUYECKUE
HKCIIEPUMEHTBI, POBOJIUTH HAOIIOACHHS,
JIeJ1aTh BBIBO/IBI IO pE3yJIbTaTaM
HKCIIEPUMEHTA ITPU NPOBEACHUU
71a00paTOPHBIX OIBITOB U MPAKTHUECKUX
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OO0pa31ipl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnbITHI, WLTIOCTPUPYIOIIAE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPTaHUYECKUX
BEILIECTB.

Jlabopamopuvie onvimol

Onpenenenne pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOUIBI0 UHIUKATOPOB.
N3ydeHune B3auMOJIEMCTBUS KUCIIOT

C METAJUIaMH, PEaKLIMi HEUTpAIU3aLuH.
BzaumonencTBre pactBopa CEpHOU
KHUCI0THI ¢ okcuaoMm meau (I1).
[TonydyeHue HEPACTBOPUMBIX OCHOBAHUM.
BriTecHEeHNE OTHOTO METAJIA IPYTUM
Y3 pacTBOpa COJIH.

IIpakxmuueckas paboma

Ne 6. Pemrenue sxcriepuMeHTaIbHBIX
3a1a4 1o reMe «BakHeuIme Kiacchl
HEOPraHWYECKUX COCTUHEHUIN.
Buiuucnenus:

10 YPAaBHEHUSIM XUMHUYECKON PEAKIINHU:
KOJIMYECTBA BEIIeCTBa, 00bEMA, MacChI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY

KontponsHas padota Ne3 1o teme

pabor.

CrnenoBarb npaBuiiaM 0€30MacHOM
paboThl B TabopaTopuu

IIPU UCTOJIb30BAaHUN XUMUYECKON
oCy/Ibl 1 000PYyI0BaAHMUS.

BricTpanBaTh pa3BEpHYThIE MNCHbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOpPMAIIHIO U3 YdeOHUKA U
CIIPAaBOYHBIX MaTEPHAJIOB, FPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATHIHBIN
amnmapar Kypca XUMHH

Hroro no pazueny:
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Pasznen 3. [lepuonnueckuii 3axon u Ilepuognueckasi cucrema xumnueckux jieMeHToB [I. . MenaeieeBa. Ctpoenne
aToMoB. XuMH4ecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKI MU

3.1

[Tepunognueckuit
3aKOH U
[Tepnoanueckas
cucTeMa
XUMHUYECKHUX
3JIEMEHTOB

. . Menneneena.

Crpoenue atroma

7

[lepBbie MOMBITKY KJIacCU(DUKAITUU
XMMHUYECKUX AIEMEHTOB. [loHsTHE

O IrpyImnax CXOAHBIX AJIEMEHTOB
(LLIETTOYHBIE U IIETOYHO3EMEIbHBIE
METaJUTbI, TaJIOTCHbI, HHEPTHBIC Ta3bl).
DneMeHThI, KOTOpbIE 00pa3yroT
amM(pOTEepHbIE OKCUIBI U THAPOKCHUIBI.
Ilepuonnueckuii 3axoH. [lepuoguueckas
CUCTEMA XUMHYECKUX 3JIEMEHTOB

J.1. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEPHOIHASL POPMBI
[leproarueckor CUCTEMBI XUMHUYECKUX
anemeHTOB J[.U. Menneneena. [lepuoast
v rpynnbl. DU3NYECKUN CMBICIT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOIA
Y TPYIIIBI 2JIEMEHTA.

Crpoenne aromoB. CoCTaB aTOMHBIX
anep. U3oronsl. InexktpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 XUMUYECKUX DJIEMEHTOB
[Teprnoanyueckon CUCTEMBI

J.1. MenneneeBa. XapakTepHUCTHKA
XUMHYECKOT0 JJIEMEHTA

I10 ero noJioXkeHuto B [lepuoanueckon
cucreme JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUSI painyca

PackppIBaTh CMBICII IEPUONYECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TAOIULIBI
«lleprnognyeckas cucteMa XUMAYECKUX
anemenToB J[.1. MenneneeBay.
MopnenpoBaThk CTpOCHHUE aTOMA,
SHEPreTUYECKUX YPOBHEU U MTOAYPOBHEN
IIPU ITIOMOIIM PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypanuii U 3JeKTPOHHO-
rpaduueckux Gopmyi.

[TosicHATh (hU3MUEeCKuil CMBICI
IIOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI DJIEMEHTA.

XapakTepu30BaTh XUMUYECKUE HJIEMEHTBI
IIEPBBIX TPEX NEPUOAOB, KaJIUM, KAIBLIUI
Y UX COCITMHEHUS I10 TTOJIOKEHUIO

B [lepuonnueckoii cucreme

.. Menneneena.

OOBACHATH 001I1E 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
AJIIEMEHTOB (M3MEHEHHUE PaUyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BJIEHTHOCTH) U UX COCAUHEHUN

B [IpeJieax MaJbIX IEPUOJIOB U IIIaBHBIX
MOJATPYIIL C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIUTUYECKUX
CBOMCTB IO TPYIIaM U IEPUOAAM.
3nauenue [lepuonnueckoro 3akoHa u
[leproarueckor CUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKU U
npaktuku. /.. MenneneeB — yu€Hbll U
rpaXJIaHVH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3anmopencTBue ru IpOKCHUIa [IUHKA

C paCTBOpaMH KHUCJOT U IIEJIOUYEH.
MogenupoBaHue CTPOECHUS MOJIEKYJT
IIpY IIOMOIIU PUCYHKOB, MOJEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII.
Tabnuna «Ilepuoguyeckas cuctema
XUMHUYECKUX IJIEMEHTOB

J.1. Menpneneeay.

Jlabopamophvie onvimoi

O3HakomIieHHE ¢ 00pa3laMyi METAJUIOB U
HEMETAJIIIOB

VYyacTBOBaTH B COBMECTHOM paboTe

B TIape WJIM TPYIIIIE.

BricTpanBath pa3BépHYyTHIE TUCEMEHHBIE
Y YCTHBIC OTBETHI C OTIOPOMA

Ha HHPOPMAIIMIO U3 y4eOHUKA U APYTUX
WUCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XUMHUYECKas CBA3b.
OxuciaurenbHo-
BOCCTAHOBUTECIILHBIC
peakuuu

Xumu4deckas cBs3b. KoBajgeHTHas
(moJsiipHast U HEMOJIIpHAsi) CBS3b.
DNEKTPOOTPHUIIATEIIBHOCTD XUMUICCKUX
snemMeHTOB. MoHHas cBsa3b. CTeneHb
okucyieHus. OKUCIUTEIbHO-
BOCCTAHOBHTENBbHBIC peakiuu. [Ipomeccsr

PackpbiBaTh CMBICT U3ydaeMbIX TOHATHUN.
Onpenensats BUJ XUMUYECKOMN CBSI3U

B COCJIMHCHUMU.

MonenupoBaTh CTpPOEHUE MOJIEKYIT

IIPU ITIOMOILY PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHCIICHUS U BOCCTAHOBJICHUSI.
OKuCAUTENN U BOCCTAHOBUTEIH.
XHAMUYECKUHN IKCIIEPUMEHT: N3yUEHUE
00pas3I10B BEUIECTB METANIOB U
HEMETAJUIOB, B3aUMOJICHICTBHE
TUAPOKCHUA [IUHKA C paCTBOPAMHU KUCIIOT
U 1IeJI0Y€EH, TPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEJIBHBIX
peakiuii (ropeHue, peakiuu
Pa3I0KEHUS, COSTMHECHHUS).
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, WIUTIOCTPUPYIOLINE IPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkiuu

Kontponbshas pabora Ned o teme

Hcnonb30BaTh XUMHUECKYIO CHMBOJIUKY
JUISL cOCTaBJIeHUs (hOPMYJ BEIIECTB,
AJIEKTPOHHOTO OajaHca peaKiuii.
OnpenensiTh CTENEHb OKUCICHHS aTOMOB
XUMUYECKUX DJIEMEHTOB 110 (hopmMysiaM u
COCTaBJIATh (POPMYIIbI OMHAPHBIX
COEIMHEHUH I10 CTEIIEHU OKUCIIEHUS
aTOMOB XMMHUYECKUX DJIEMCHTOB.
Onpenensatb OKUCIUTENb U
BOCCTaHOBUTENb. PaccTaBiATh
KO3(pUIIMEHTHI B CXeMaX MPOCTHIX
OKHUCJIUTEIFHO-BOCCTAHOBUTEIJILHBIX
pEeaKIi METOAOM JIEKTPOHHOTO
Oananca.

HaGmronath XuMHUUECKHE OTBITHI

10 TUIaHy, aHAJIM3UPOBATh U JENIaTh
BBIBOJIBI.

HUcnonszoBate UKT s cozpanus
MOJIEJIEH, IOJATOTOBKY MTPE3EHTALUH,
JIOKJIaJIOB TIO TEME.

BricTpanBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU HA
HH(pOpMAaIHIO U3 YICOHUKA U APYTUX
MCTOYHUKOB, B TOM uucie MHurepHeTa

Htoro no pazneny 15
PesepBHOE Bpemsi 3
OBIIEE YNCJIO HACOB 68
[10 ITIPO'PAMME
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9 KJIACC

No
i/

HanmenoBanue
pas3nesioB U TeM
y4e0HOTr 0 TIpeIMeTa

KomnuuecTBo
4acoB

Conepxanue o0ydeHHs

OcHOBHBIE BUJIBI I€SITEILHOCTH
00y4Jaromuxcs

Pa3zle.11 1. Bel]_leCTBO U XUMHYECCKUE PCaKIInH

1.1

[ToBTOpEHUE 1
yriryOjieHue 3HaHUN
OCHOBHBIX pa3/eioB
Kypca 8 kiacca

5

[Tepnoguueckuii 3akoH. [lepuoguueckas
CHUCTEMA XUMUYECKUX JJIEMEHTOB

J.11. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHECHUU CBOWCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
IIEpUOIO0B, KaJus, KalbLUs U UX
COCAMHEHUN B COOTBETCTBUU

C TOJIOKEHUEM JIEMEHTOB

B [leproanyeckoil cucteme u CTpOCHUEM
UX aTOMOB.

Crpoenue BellecTBa: BUIbl XUMHAYECKOM
CBsI3U. THUIBI KPUCTATNIMYECKUX
PELIETOK, 3aBUCUMOCTDH CBOMCTB
BEILIECTBA OT TUIA KPUCTATUIMYECKOU
PELIETKU U BUJIA XUMUYECKOMN CBA3U.
Knaccuduxamus u HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMUYECKHUE
CBONMCTBA BELIECTB, OTHOCSIIUXCSA

K Pa3JIMYHbIM KJIacCaM HEOPraHUYECKUX
COCIMHEHN M, TEHETUYECKAS CBSI3b
HEOPTaHUYECKUX BEILIECTB.

XapaKkTepu30BaTh XUMUYECKHUE DIIEMEHTBI
IIEPBBIX TPEX NEPUOMOB, KAIH U KAJIBLIUA
10 UX nonoxxeHuto B [lepuonnueckon
cucreme /1. 1. Menneneena.
KnaccuduuupoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIECTBA U3YYEHHBIX
KJIACCOB.

OmnwuceiBaTh O0OIIME XUMUYECKHE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB,
MOATBEPKIATh CBOMCTBA PUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHU XUMHUYECKHUX
pEeaKkuunid.

OnpenensaTs BUJ XUMHUYECKOW CBSI3U U
TUIl KPUCTAJUIMYECKON PEILIETKU
BEILIECTBA.

IIporo3upoBaTh CBOMCTBA BELIECTB

B 3aBUCUMOCTHU OT UX CTPOCHMUS.
BricTtpauBats pa3BEpHYyThIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(pOpPMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HAKOMJICHHE C MOJCIISIMU
KPUCTAJUTUICCKUX PEIIETOK
HEOpPraHMYECKUX BEIIECTB — METAJUIOB
1 HeMeTautoB (rpadura u anMasa),
CJIOYKHBIX BEIIECTB (XJI0pHIa HATpHs)

WCIIO0JIb30BATh U3YYEHHBIN MOHATHUNHBIN
armapar Kypca XuMuu

1.2

OcHoBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peaxKum

Knaccudukaius XuMHYECKUX peakuui
110 PA3IMYHBIM MTpU3HAKaM (TI0 YHCITY U
COCTaBY Y4acCTBYIOIIMX B PEAKINU
BEIIECTB, MO TEII0BOMY b (DeKTy,

110 U3MEHEHHUIO CTENCHEW OKUCIICHUS
XUMHYECKUX JIEMEHTOB,

0 00PaTUMOCTH, TI0 YU4aCTHUIO
Karajau3aropa). IK30- U
HHIOTEPMUYECKUE PeaKLny,
TEPMOXUMUYECKHE YPaBHEHUSI.
IToHsTHE O CKOPOCTU XUMUYECKOU
peakiuu. [lonstrie 06 0OpaTUMBIX

¥ HEOOPaTUMBIX XUMUYECKUX PEAKITUSX.
[ToHsiTHE O TOMOTE€HHBIX U T'€TEPOr€HHBIX
peakuusx. [lonstue o karanuse.
[TonsTHE O XUMHYECKOM PaBHOBECHH.
®daxTopbl, BAUSIONINE HA CKOPOCTh
XUMHUYECKON peakiMy U MOJ0KEHUE
XMUMHYECKOTO PaBHOBECHS.
OKHUCANTETHHO-BOCCTAaHOBUTEIILHBIC

PackpbIBaTh CMBICI U3y4aEMbIX MTOHATUN
Y IPUMEHSATH THU MOHATHUSA [IPU OMIUCAHUU
CBOKCTB BELIECTB U UX IIPEBPALICHUM.
KnaccudunmpoBats xumudeckue
pEaKUUH 1O PA3JIUYHBIM [PU3HAKAM.

Y cTanaBIMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKIMU OT Pa3InYHbIX
(bakTopoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUN
B Pa3JIMYHBIX YCIIOBUSX.

Onpenenars OKUCIUTEND U
BocctaHoButesb B OBP.

CocTaBisTh JIEKTPOHHBIN OamaHC
peaxkuuu.

[Tpon3BOAUTH BEIYUCIICHUS

10 XUMHYECKUM YPABHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ap€ WJIH TPYIIIIE.

BricTpauBars pa3BEpHYTHIE MMCEMEHHBIE
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peaKivu, JIEKTPOHHBINA OanaHC
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHON
peaxkuuu. CocTaBiieHHE YPaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii ¢ UCIOIb30BAHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu':

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW PEAKIIMU OT BO3JICHCTBUS
pa3InyYHbIX (PaKTOPOB.

OMnBIThI, WILTIOCTPUPYIOLINE TPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu
pa3I0KEHUs, COCTUHECHHUS).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
pEareHToB WM IPOJYKTOB 10
YPaBHEHUSIM XUMUYECKUX pPEaKIUl

Y YCTHBIEC OTBETHI C OIMOPO

Ha HHQpOpMAIHIO U3 YdeOHUKA U
CIIPABOYHBIX MaTEPUATIOB, TPAMOTHO
MCI0JIb30BATh U3YYEHHBIN MOHATUNHBIN
arnmapar Kypca XuMuu

1.3

DIEKTPOIUTHYECKAS
JTUCCOIIMAIINS.
XUMHUYECKHUE
peakuuu

B pacTBOpax

Teopus 3JIEKTPONMTHYECKON
JIMCCOLMALINN. DJIEKTPOIUTHI U
HERJIEKTPOIHUTHL. KaTHOHBI, aHMOHBL.
Mexanu3m quccoruanyy BEeCTB

C Pa3IMYHBIMHU BUJIAMU XUMHYECKOM
cBsa3u. Crenenp aucconuanuu. CUiibHbIE
U C1a0bIe DJIEKTPOJIUTHI.

Peakiiun monHoro oomMena. Y cioBusi

PackpeiBaTh CMBICII H3ydaeMbIX IOHITUH,
a TaKXe CMBICII TEOPUU
AIEKTPOIUTUUECKON TUCCOLUALINH.
OOBICHATH TPUYHUHBI
3JIEKTPONPOBOTHOCTH BOJHBIX PACTBOPOB
BEIIECTB, pa3JinyaTh CIa0ble U CUIIbHBIE
3JIEKTPOJIATHI.

CocTaBnsiTh YpaBHEHHUS JUCCOLMAIIAN
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MPOTEKAHMSI PEAKIINII HOHHOTO OOMEHA,
MOJIHBIE U COKPAIIEHHBIE NOHHBIE
ypaBHeHHUs peakiuid. CBOMCTBA KUCIIOT,
OCHOBAHUU U COJICH B CBETE
pe/ICTaBIeHUN 00 AIEKTPOIUTHUECKON
nucconuanuu. KauecTBeHHbIE peakiiuu
Ha MOHBI. [IoHATHE O TMAPOIU3E CONEH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 310€KTpOIPOBOAHOCTH
pPacTBOPOB BELIECTB, MpoIecca
TUCCOLMALIN KUCIIOT, IIEJI0Uei

U couieii (BO3MOKHO MCIOJIb30BaHHUE
BUJICOMATEPUAIOB).

OnbIThI, WUTIOCTPUPYIOIIHNE MTPU3HAKU
MPOTEKAHMS PEeaKIMii HOHHOTO 0OMEeHa
(oOpa3oBanue ocajika, BIJICICHHE T'a3a,
oOpazoBaHUE BOJIbI).

PacrniozHaBaHue HeOpraHU4YeCcKux
BEIIECTB C MOMONIBI0 Ka4YE€CTBEHHBIX
peaKUnii Ha UOHBL.

Jlabopamopnwiii onvim:

N3ydyeHne npu3HaKOB NIPOTEKAHUS
peaKIu HOHHOTO OOMEHa B pacTBOpax
ANEKTPOIUTOB (C 00pa30BaHUEM OCAIKA,
BBIJICJICHHEM Ta3a, 00pa30BaHUEM BO/IbI).
IIpakmuueckas paboma.

KHCJIOT, IIEJIOYEH U COJIeH, MOJIHBIC U
COKpalI€¢HHbIE HOHHBIE YPAaBHEHUS
XUMUUYECKUX PEeaKIUi HOHHOTO 0OMEHa,
KpaTKUE€ MOHHBIE YPABHEHUS MPOCTHIX
PEAKLIMK THAPOJIA3A COJIEH.
XapakTepu3oBaTh O0IIME XUMUUECKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPUH IJIEKTPOJUTUYECKOU
U CCOLMAllN; TIOATBEPK/IaTh CBOMCTBA
MIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUU.
Pemiars 3kcriepuMeHTANIbHBIE 33141

o TEMeE.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, POBOUTH HAOIIOICHHUSI,
JieJaTh BBIBOABI 110 PE3yJIbTaTaM
AKCIEPUMEHTA IIPU ITPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTUUECKUX
pabor.

CrnenoBaTh npaBmiiaMm 0e30macHOM
paboThI B TabopaToOpuu Mpu
UCIIOJIb30BAHUU XUMUYECKOU MOCYbI U
000py10BaHMSL.

[TpoBOAUTH BBIYKCIIEHUS 10 XUMUYECKUM
YpaBHEHHUSIM.

VYuyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue skciepruMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPAaBHEHUSIM XUMHUUYECKUX PEaAKIIUM

B MIape WJIU TPYIIIeE.
BricTpanBaTh pa3BépHyThIC TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHGOPMAIIHIO U3 YUeOHUKA U IPYTUX
UCTOYHUKOB HH(POPMAIINH, B TOM YHUCIIE
HNuTepHera

Hroro no pazneny

17

Paznen 2. HeMeTauIbI M X COCIMHEHUS

2.1 | Obmas 4
XapaKTEPUCTHKA
XUMHUYECKUX
3JIEMEHTOB
VIIA-rpynisl.
["amorensl

OO6m1as xapakTEpUCTUKA T'aJIOTCHOB.
OcoOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEpHbIE CTEIEHU OKUCIICHHUS.
Crpoenue u (pu3nyecKue CBONCTBA
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUYECKHE CBOMCTBA HA MIPUMEPE
XJiopa (B3auMOJICHCTBUE ¢ METAJIJIaMHU,
HEMETaJUIaMH, IIeJI04aMHu).
XnopoBogopoa. ConsiHast KUCIIOTA,
XMMUYECKUE CBOMCTBA, MTOJYYEHHUE,
npuMeHeHue. JlerictBue xiaopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA.
Baxueiimme XJI0puIbl U UX HAXO0KICHUE
B [IPUPO/IE.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpaXKaroIue GU3NIECKUE U
XUMUYECKUE CBONCTBA raJJOTeHOB U MX
COCAMHEHUH (BO3MOYKHO HCITOJIb30BAHNE

OOBsCHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB HEMETAJUIOB U MX
COCIMHEHUN B Mpeleaax MaJIbIX
TIEPUOJIOB ¥ TJIABHBIX IMTOATPYIIT
[lepruonnyeckoil CUCTEMBI XMMHYECKUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh (GU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJloreHoB (Ha puMepe XJopa) u
CJIOKHBIX BEIeCTB (XJI0POBOIOPOIA,
XJIOpHIa HATPHsl), CIIOCOOBI UX
NOJTy4eHUsI, IPUMEHEHHE U 3HaUCHHE

B IIPUPOJIE U JKU3HU YEJIOBEKA.
Onpenensate XJIOpUI-HOHBI B paCTBOPE.
[InaHupoBaTh U OCYIIECTBITH

Ha MPAKTUKE XUMHICCKHE
AKCIIEPUMEHTHI, POBOAUTH HAOIIOICHUS,
JIeaTh BHIBOBI 11O pe3yJIbTaTaM
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BHICOMATEPUAJIOB).

O3HakoMJIeHHE ¢ 00pa3llaMH XJIOPHUJIOB
(raJIoreHuI0B).

JlabopamopHnbwiii onvim.

N3ydyeHune CBOMCTB COJITHOM KHUCJIOTHI.
IIpoBeaeHrE KaUE€CTBEHHBIX PEAKIINA
Ha XJIOPUJ-UOHBI.

Ilpaxmuuecxas paboma

Ne 2: TlonmydeHue CONSTHOM KUCIIOTHI,
M3y4E€HUE €€ CBOMCTB.

Buviuucnenus:

110 YPAaBHEHUSIM XMMUUYECKUX PEAKIIUM,
€CJIM OJIMH U3 PEarcHTOB JIaH B U30bITKE

DKCIIEPUMEHTA IIPH IPOBEACHUU
71a00paTOPHBIX OIBITOB U MPAKTUUECKUX
pabor.

CnenoBath npaBuiaM 0e30MacHON
paboThI B TabopaTopuun

IIPU UCIOJIb30BAHUN XUMUYECKON
HOCYZIbl U 00OPYAOBaHUS.

BricTtpanBats pa3BEpHyThIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uHMOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, TPAMOTHO
HCIOJIb30BATh U3YUYECHHBIN MOHATUWHBIN
amnrapar Kypca XUMuu

2.2

OOmas
XapaKTEePUCTHKA
XUMHUYECKUX
2JIEMEHTOB
VIA-rpynmnsl. Cepa
U €€ COCTUHCHUS

OO01ast XxapakTEpUCTUKA 3JIEMEHTOB
VIA-rpynmnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIICHU
OKHUCJICHUS.

Crpoenue u pusznueckue CBONCTBa
IIPOCTHIX BEIIECTB — KUCIOPOAA U CEPBI.
AJoTpornHbie MOIU(UKAIIIN KHCIOpOaa
U cepbl. XUMHUYECKHUE CBOMCTBA CEPHI.
CepoBosiopos, ctpoeHue, Puzndeckue u
XMMHUYECKUE CBOMCTBA.

OKcubl cepbl Kak MpeicTaBUTETN
KHCJIOTHBIX OKCHJIOB.

Cepnas xkucnorta, Gu3n4IecKue u
XHUMHYECKHE CBOMCTBA (00IIHe KaKk

OOBsICHATH 001ITHE 3aKOHOMEPHOCTH

B U3MCHEHUU CBOWCTB JIEMEHTOB
VIA-rpynnsl U UX COEJUHEHUH C Y4ETOM
CTPOCHHS UX aTOMOB.
XapakTepusoBaTh PU3NYECKUE U
XMMUYECKUE CBOMCTBA IPOCTOr O
BEIIECTBA CEPBI U €€ COCAUHEHUMN
(cepoBOIOpO/A, OKCHIIOB CEPBI, CEPHOM
KHCJIOTBI, CYIb(}aToB), CIOCOOBI UX
MOJIYYCHHSI, MIPUMEHECHHE U 3HAUCHHE

B IIPUPOJIC M KU3HHU YEIIOBCKA.
OnpenensTe HANUYKE CYJIb()AT-HOHOB
B pacTBoOpe.

OOBSICHATH CYITHOCTD SKOJOTHUECKHUX
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MPEICTABUTEIIS KIJIACCA KUCIIOT U
cuenudrueckre). XMMHUUECKHUE PEAKIIHH,
JIEXKAIKUE B OCHOBE MPOMBIIIEHHOTO
croco0a MoJy4eHHs] CEPHOM KHUCITOTHI.
[Tpumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAsl peaKius Ha Cylab(aT-nuoH.
Haxoxnaenue cepbl u €€ COeIMHEHU I

B Ipupoae. XUMUUYECKOE 3arpsA3HEHUE
OKPYXKAIOIIEH CPEIbl COETUHEHUSIMU
cepbl (KUCIOTHBIE T0XKIH, 3arPSI3HCHHE
BO3JlyXa M BOJOEMOB), CITOCOOBI €T0
MPEIOTBPAILICHUS.

Xumuueckuii IKCnepuMenm:
Jlemoncmpayuu:

O3HakoMJieHHEe ¢ 00pa3aMu cephl U e¢
coequHEHUSIMH (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATCPHAIIOB).
Hab6mronenue nporecca 00yrimBaHus
caxapa Inoj A€HMCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM KUCJIOTHI.
Jlabopamophbie onvimot.

N3ydeHne XuMHAYECKUX CBOMCTB
pa30aBIEHHON CEPHOUN KUCIIOTHI.
[IpoBeneHrEe Ka4€CTBEHHOW pEeaKIMu Ha
cynbhaT-uoH 1 HaOIIOIeHNEe TTPU3HAKA
€€ MPOTEeKAHUS

po0sieM, CBSI3aHHBIX € IEPePabOTKOM
COECIMHEHUM CEPBL.

[manupoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, POBOJIUTH HAOIIOACHHS,
JIeN1aTh BBIBOJIBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBath npaBuiiaMm 0€30mMacHON
paboThI B TabopaTopuu

P UCTIOJIb30BAaHUN XUMUYECKON
MOCY/IbI U 000PYI0BAHMUSI.

[Tpon3BOANTH BEIYUCICHUS

M0 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh Npy BBHITTOJTHEHUH
y4€OHBIX 3a/IaHUN TEKCThl yUeOHUKA,
CIIPaBOYHBIE MaTEPUAITBI
(TTeproarUecKyro CUCTEMY XUMHYECKHUX
anemenToB JI. . Menneneesa, Tabauiy
PacTBOPUMOCTH KHUCIIOT, OCHOBaHUHN U
COJIEM B BOJIE, DIIEKTPOXUMUYECKUAM PSJT
HaMpsHKCHUH METaJlIOB).

Hcnonb30BaTh MpU BBHITIOJTHECHUH
y4eOHBIX 33/IaHU U B TIpoIiecce
HCCIIEIOBATENBCKOM NEATENBHOCTH
HAYYHO-TIOMYJSIPHYIO TUTEPATYPY
XUMHUYECKOTO COJIEPKaHUs, CIIPAaBOYHbBIC
Martepualbl, pecypchl MHTepHeTa
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2.3

Obmas
XapaKkTepUucTUKa
XUMUYIECKUAX
HJIEMEHTOB
VA-rpyntsl.

A3ot, dpocdop u ux
COETMHEHUS

OO6m1as xapakTepUCTUKa JIEMEHTOB
VA-rpynmsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTETICHU
OKHCJICHHS.

A30T, pacrpoCTpaHEeHUE B MPUPO/IE,
bu3nUecKre 1 XMMUYECKHE CBOMCTRA.
KpyroBopot azora B npupoje.
AMMHaK, ero GU3NYecKue 1 XUMUIECKHE
CBOMCTBA, MOJyYEHUE U IPUMECHEHHE.
Conu aMmMoOHus, UX (U3HYECKHUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHas peakiiys Ha HOHBI
aMMOHHUSI.

A30THas KMCIOTAa, €€ MOIyYEHNE,
(bu3NYeCcKre 1 XUMHYECKHIE CBOKCTBA
(oOrHe Kak MpeacTaBUTENIs Kiacca
KHCJIOT U Cienn(pUIEeCKue).
Hcrnosnp30BaHne HUTPATOB U COJIEU
aMMOHMUS B KaU€CTBE MUHEPATbHBIX
ynoOpeHuid. XuMUYeCKOoe 3arps3HeHne
OKPYXKAIOIIEN CPeibl COEAUHEHUAMU
a30Ta (KUCIOTHBIE IO/, 3arpsi3HEHUE
BO3J1yXa, IOYBHI  BOJIOEMOB).
docdop, amoTponHbie MOAUGUKAITAN
docdopa, puznuecKre 1 XUMUIECKHE
corictBa. Okxcup pocdopa (V) u
dbochopHas kuciaora, pu3nIecKue u

OOBsACHTH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEAMHEHUN C YUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NUECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u pocdopa U UX coeTMHEHUN
(amMuaka, cojicii aMMOHUS, a30THOM
KHCJIOTHI, HUTPaToOB, okcuzaa hocdopa (V)
1 GochopHOi KUCIOTHI, hochaTon),
CIOCOOBI UX MOJTYYEHUs, TPUMEHEHNE U
3HAUYECHUE B MIPUPOJIE U KU3HU YEJIOBEKA.
Onpenensate HOHBI aMMOHUS U (hocdart-
HOHBI B PaCTBOPE.

OOBSACHSTH CYITHOCTh AKOJIOTMYECKUX
po0JIeM, CBSI3aHHBIX C HAXOXKICHUEM
coeMHeHui a3ora u docdopa

B OKPYXKaIoIEH cpee.

[InaHnpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOJIUTH HAOIIOCHUS,
JieJaTh BBIBOBI 11O pe3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKOM
paboTHI.

CnenoBatb npaBuiiamM 0€30MmacHON
paboThI B TabopaTopuu
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denepanpHas padouast nporpamma | Xumus. 8—9 kiaccer (0a30BbIif ypOBEHB)

XUMUYECKHUE CBOMCTBA, MOTyYEHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEpaIbHBIX YA0OPEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3znakomiieHue ¢ GU3NIECKUMU
CBOMCTBaMU a30Ta, Gocdopa

U MX COCTMHCHHI (BO3MOXHO
UCIIOJIb30BaHUE BUICOMATECPHAIIOB).
O3nakomMJieHHE ¢ 00pa3liaMu a30THBIX U
(docpopHBIX ynoOpeHHil.

[Tonyuenwue, cobupanue, pacro3HaBaHUE
Y U3y4E€HUE CBOMCTB aMMMAKa.
B3anmopernicTBrue KOHUEHTPUPOBAHHOU
a30THOW KUCJIOTHI C MeJIbI0 (BO3MOKHO
UCIIOJIb30BAaHKUE BUICOMATECPHAIIOB).
Jlabopamopuvie onvimui:

[IpoBeneHne KaUEeCTBEHHBIX PEaKIIUii
Ha MOH aMMoHus 1 pochart-noH, u
M3y4YEHUE MPU3HAKOB UX MPOTEKAHMUSI.
lIpakmuueckas paboma

Ne 3: [lony4yenune aMMuaka, u3ydeHue
€ro CBOKCTB.

Buviuucnenua:

110 YPaBHEHUSIM XUMHUYECKUX PEaKIUit

IIPU UCIIOIb30BAHUN XUMUYECKOM
MOCYZIbl U 000PYAOBaHUSI.
[Tpou3BOIUTH BHIYUCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh Npu BBHITTOJTHEHUH
y4€OHBIX 3a/IaHUN TEKCThl YUEOHUKA,
CIIPaBOYHBIE MaTEPHAJIbI
(eproaNIECKYI0 CUCTEMY XUMHYECKUX
sanemenToB JI. 1. Menpeneena, Tabnuily
PacTBOPUMOCTHU KUCJIOT, OCHOBAHHI U
COJIEW B BOJIE, DJICKTPOXUMHUUECKHUU PSIJT
HaMpPsHKCHUH METAJIOB)
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2.4

OOmas
XapaKkTEPUCTHKA
XUMHUYECKUX
3JIEMEHTOB
IVA-rpynmsl.
Yraepon u
KPEMHUU, U UX
COCIUHCHUS

OO6m1as xapakTepUCTUKa JIEMEHTOB
IVA-rpynmnbsl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTCTICHH
OKHCJICHHS.

Yriepon, amioTpoIHble MOIU(UKAIUH,
pacnpocTpaHeHHe B MPUPO/IE,
bu3nUecKre 1 XMMUYECKHE CBOMCTRA.
Ancop6rmusi. Kpyrosopot yriepoaa

B IIPUPOJIE.

Oxcuppl yriepona, ux Gu3nyeckKue u
XUMHUYECKUE CBOWCTBA, JCUCTBUE

Ha )KUBBIC OPTaHU3MBI, TIOJIYYCHHUE U
MIPUMEHEHHUE. DKOJIOTHUYECKHE
poOJIeMbI, CBS3aHHBIE C OKCHUIOM
yriepoza (1V), runoresa rio0anasHOTO
MOTETUICHUS KJIINMAaTa, TapHUKOBBIH

¢ Pexr.

VYronpHas KUCIOTa U €€ COJU, UX
bu3HYeCcKUe M XUMHYECKHE CBOWCTBA,
MOJIYYCHUE U TIPUMEHEHUE.
KauecTBennas peakiys Ha kKapOOHAT-
noHkb1. VMcnonb3oBanue kapOOHATOB

B OBITY, MEIUIIMHE, POMBIITUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[lepBoHAYATHLHBIC TOHSATHUS

00 OpraHMYecKHX BEIIECTBAaX Kak

0 COCTMHCHMSX yriepoja (MEeTaH, dTaH,

OOBsACHTH 001IME 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmsl 1 ux coeguHeHu ¢ ya€ToM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NUECKUE U
XUMHUYECKHAE CBONCTBA MIPOCTHIX BEIIESCTB
YIJIEpOJa U KPEMHUS U UX COCTMHEHU
(OKCHIIOB yIiIepo/ia, YTOJIbHOW KHCIIOTHI,
KapOOHATOB, OKCHUJIA KPEMHUS,
KPEMHHUEBOW KHCIIOTBI, CUIIUKATOR),
CIOCOOBI UX MOJTYYEHUs, TPUMEHEHNE U
3HaYEHWE B MIPUPOJIC U KU3HH YEJIOBEKA.
OOBACHATH TPUINHHO-CIIC/ICTBEHHYIO
CBSI3b. CTPOEHHUE BEIIeCTBAa — CBOMCTBA
— TPUMEHEHUE — Ha TpuMepax
COCAMHEHUH YIIIEpOJa U KPEMHMUS.
OmnpenensTh KapOOHAT- U CUIIMKAT-UOHBI
B pacTBope.

OOBACHATH CYITHOCTh IKOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C HAXOXKICHUEM
YIIICKUCIIOTO Ta3a B OKPYXKAIoIIeH cpee.
[ToaTBepk1aTh OCOOEHHOCTH COCTaBa
OpPraHMYECKUX BEIECTB MPUMEpaMHu
IPOCTHIX COCIUHEHUH (METaH, dTaH,
STUJIEH, alleTUJIEH, 3TaHOJ, TJIUIIEPHUH,
YKCyCHAasl KHCJIOTa), B3aMOCBSI3b
HEOPTaHMYECKUX COCAMHEHHH yriiepoia u
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STWJICH, alleTUJIEH, 3TaHOJI, TJIUIIEPHUH,
YKCYCHAsl KHCJIOTA).

[IpupoaHbie UCTOYHHUKH YIIIEBOAOPOIOB
(yromnb, mpupOIHBIN Ta3, HEPTH),
OPOAYKTHI HX TepepaboTku (OeH3UH),
UX POJIb B OBITY ¥ TIPOMBIILJIEHHOCTH.
[TonsaTHE 0 OMONOTUYECKH BaKHBIX
BEIIECTBAX: KHUpaX, OeNKax, yriaeBojaax —
1 WX POJIM B KU3HM YEJIOBEKA.
MarepruaibHOE €TMHCTBO OPraHUYECKUX
Y HEOPTaHMYECKUX COCTMHECHUM.
Kpemnuii, ero ¢pusnueckue u
XUMUYECKHE CBOMCTBA, MOJyIEHUE U
npuMmeHeHre. CoeTMHEHHs] KPEMHUS

B mipupoje. O01ue npeacTaBIcHus

00 okcuze kpemuus (IV) u kpeMHHEBOI
KHCIIOTE.

CunikaThl, UX UCTIOIB30BAaHUE B OBITY,
MEUITUHE, TIPOMBIIIJICHHOCTH.
BaxHeiime cTpouTenbHbIe MaTEPUAIBI:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
*)ene300eToH. [Ipobiembr 6e30macHOro
WCITOJIb30BAHUS CTPOUTETHHBIX
MaTepHaJIOB B MTOBCEIHEBHOM KU3HU.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

Moaenu KpUCTAUIMYECKUX PELIETOK

OpraHUYECKHUX BEIIECCTB.
OnuceIBaTh pojib OEIKOB, KUPOB U
YIIEBOAOB B ) YHKITMOHUPOBAHHUH JKUBBIX
OpraHU3MOB, COCTaB IIPUPOTHBIX
HMCTOYHUKOB YIJIEBOJIOPOIOB, UX POJIb

B OBITY U MPOMBIIIICHHOCTH.

[TpoBOANTH BEIYUCIICHUS 110 YPaBHEHUSM
XUMHUYECKUX PEAKIIHIM.

[InaHnpoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMUUECKHUE
AKCIIEPUMEHTHI, TPOBOJIUTH HAOIIOACHUS,
JieaTh BBIBOJBI 110 Pe3yiIbTaTaM
AKCIIEpUMEHTA MPU MPOBEIACHUU
71a00paTOPHBIX OMBITOB M MIPAKTUUECCKUX
pabor.

CrnenoBath npaBuiiaMm 6€30MacHON
paboThl B TabopaTopuun

IIPU UCIIOJIB30BAHUN XUMHUYECKOM
MOCY/Ibl U 000PYAOBaHUSI.

Hcrnonp30BaTh IPH BBITTOTHECHUT
yueOHBIX 33JIaHUI TEKCThI YICOHHUKA,
CIIpaBOYHBIE MaTEPHUAIIbI
(TTeproauUecKyro CUCTEMY XMMHUYECKHUX
anemenToB JI. 1. Menneneena, Tabiuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHH U
COJIEM B BOJIE, DJIIEKTPOXUMHUYECKUM PSJT
HaTPSHKCHUH METAJUIOB)
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anMasa, rpaduTa, Qysiepena.
O3HaKoOMIIEHHE C TPOLECCOM aICOPOIIMU
PacTBOPEHHBIX BEUIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHUBOrasa.

O3HakOMIIEHHE € TPOAYKLUEN
CUJIMKATHOW MPOMBIIIEHHOCTH
(Buneomarepuabl: cuIMKaTHas
POMBIIIJIEHHOCTB ).

Mopaenu MoJIeKy OpraHMYecKuX
BEIIECTB.

Jlabopamopmuwiii onvim:

[Tomyuenue, cobupanue, pacrio3HaBaHHUe
Y U3YYEHHE CBOMCTB YIJIEKHCIIOTO Ia3a.
[IpoBeneHre KaUeCTBEHHBIX PEAKIUI

Ha KapOOHAT U CUJIMKAT-HOHBI U
M3y4YeHUE MPU3HAKOB UX MPOTEKAHUS.
IIpakmuueckue pabomui:

Ne 4. TlonydyeHue yriekucioro rasa,
U3y4ECHUE €ro CBOMCTB.

Ne 5. Pemenue skciepruMeHTaIbHbIX
3a1a4 1o teMe «BaxHelmme HemeTauibl
U UX COCTMHECHUS

Buviuucnenua:

M0 YPABHEHUSIM XUMUYECKUX PEAKIUI

Hroro no pazneny

25
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Pasznen 3. MeTajliibl B UX coecaInHEeHUA

3.1

OO01urue cBoiicTBa
METAILIOB

4

OO0mrast XapaKTEPUCTHKA XUMHUYIECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX
nonoxxeHud B [lepuonnueckon cucreme
XUMHYECKUX IJIEMEHTOB

J.1. MenneneeBa 1 CTpOEHHUSI aTOMOB.
Ctpoenne MetaiuioB. MeTtannmyeckas
CBA3b U METAJLTNYECKAS
KPUCTAJUIMYECKAs PELIETKA.
DIIEKTPOXUMHYECKUN AT HAPSIKEHUN
MeTauioB. u3znueckue U XUMHYECKUE
cBoiicTBa MeTauioB. OO0I1IKEe CrocoObl
noyy4eHus: MetauioB. [lonsarue

0 KOPpPO3HUH METAJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOPPO3UH.
CmaBel (cTalib, 9yryH, JIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHHE B OBITY U
POMBIIIJIEHHOCTH.

Xumuyeckuu IKCnepumenm:
Jlemoncmpayuu:

OGpa31ibl METAJJIOB U CIUIABOB.
Nzyuenue pe3ynbTaToOB KOPPO3UU
METaJIOB (BO3MOYKHO MCIIOIb30BaHHE
BUJ/ICOMATEPUAIIOB).

Jlabopamopuvie onvimui:
O3HakoMJieHHE ¢ 00pa3laMi METAJNIOB U
CIJIaBOB, WX (PU3UYECKUMHU CBONCTBAMHU.

PackpbIBaTh CMBICIT H3ydaeMbIX TOHATUN
Y TIPUMEHSTH 3TH TIOHATHS MPU ONTMCAHUH
CBOMCTB BELIECTB U UX MPEBPALICHUN.
OOBsACHITH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB AJIEMEHTOB-
METAJUIOB U UX COCIMHEHUH C YYETOM
CTPOECHHUA UX aTOMOB.

XapakTepu3oBaTh CTPOECHUE METAIIIOB,
ob1mue GU3NIeCcKue U XUMHUECKHE
CBOICTBa METAJIJIOB.

XapakTepu30BaTh OOITHE CITOCOObI
MOJIYYEHUSI METAJLIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3UH.

CrnenoBaTh npaBuiiaMm 0e30macHOM
paboThI B TabOpaTOpUu Mpu
HCIIOJIb30BAHUN XUMHUYECKOW MOCYIbI U
000opy10BaHMs.

[Tpon3BOINUTH BEIYMCICHUS

M0 YPAaBHEHUSIM XUMHYECKUX PEaKIIUM,
€CJIM OJIUH U3 PEAreHTOB COAEPKUT
MIPUMECH.

Y4acTBOBaTH B COBMECTHOM paboTe

B I1ape WM TpyIIe.

Hcnonp30BaTh IPH BBITIOJTHCHUH
y4eOHbIX 3a/1aHUN TEKCThl yUeOHHKA,
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Buviuucnenus:

110 YPABHCHUSAM XUMHUYECKUX PEAKIIUM,
€CJIM OJINH U3 PEAreHTOB COJCPKUT
MIPUMECH

CIIPAaBOYHBIE MaTepUaIbl
([Teproanyeckyro cUCTEMy XUMUYECKUX
anemenToB /. 1. Menzeneesa, Tabnuiy
pPacTBOPUMOCTH KUCJIOT, OCHOBaHUM U
CoJIel B BOJIE, IIEKTPOXUMUUECKUN Psilt
HaNpsHKEHUH METaJlIoB)

3.2

Baxwueiimue
METAJUIBI U UX
COEeIUHEHUS

16

IIleoyHbIC METAJLIBL: MOJOKCHHUE

B [leprnoanyeckoil cucreMe XMuMHYECKUX
sanemeHToB JI.1. MenneneeBa, CTpoeHue
MX aTOMOB, HAXOX/ICHUE B MPUPO/IE.
dusnyeckrue U XUMHUYECKHE CBOMCTBA
(na mpumepe HaTpus U Kaus). OKCHIIbI
Y TUJIPOKCHUBI HATPUS U KaJIHSL.
[IpyMeHeHne MEIOYHBIX METAIUIOB U UX
COCIUHCHUIM.

[Ilen1oyHO3EMENbHBIE METAIIIBI MAarHUN U
KaJbLUK: TTo0XeHue B [lepruoaudeckoit
CUCTEME XMMHUCCKHUX DJIEMECHTOB

.. MenneneeBa, CTpOEHUE UX aTOMOB,
HaxXoXJIeHUE B npupojae. Gusndyeckue u
XUMHWYECKHE CBOMCTBA Maruus u
Kanpusa. Baxkueinmnme coequHeHUS
KaJbIus (OKCHJI, TUAPOKCHUI, COJIH).
JKEcTKOCTh BOABI M CIOCOOEI €€
YCTpaHEHHUS.

AJTOMUHHHN. TIOJIOKEHHE

B [lepuonnyeckon cucTreMe XuMUIECKUX

OOBACHATH 001IE 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METAJJIOB ¥ UX COEIMHEHUH B Ipymnmax

C YYETOM CTPOCHUS UX ATOMOB.
XapakTepu3oBaTh (GU3NYECKUE U
XUMUYECKHE CBOMCTBA IPOCTHIX BEILIECTB
METaJUIOB M UX COSIMHCHUHN (OKCHIOB,
TUIPOKCHUIOB, COJICH), CITOCOOBI UX
MOJIy4YEHHUsI, IPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U KU3HU YEJIOBEKA.

VY cranaBnuBaTh NPUUYUHHO-CIIEICTBEHHYIO
CBS3b: CTPOCHHUE BEIlIECTBA — CBOKCTBA
— NPUMEHEHHUE — HA ITpUMepax
M3y4aeMbIX BellecTB. Pacnio3HaBarth €
IIOMOIIBIO KAYECTBEHHBIX PEAKLUI HOHBI
METAJIOB. MarHus, KajabLus, aJFOMUHUSA,
nuHKa, xenesa (1) u xenesa (1), meau
(11).

JlokasbiBaTh aM()OTEPHBIN XapaKTep
OKCHUJIOB U TUJPOKCHUJIOB aJTFOMUHHUS U
LUHKA.
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anemenToB [[.. Menneneesa, crpoeHue
aToMa, HaXOXJICHUE B MPUPOJIE.
DOU3NYECKHE U XUMUYECKHIE CBOMCTBA
amroMuHUS. AMGBOTEpHBIC CBOKCTBA
OKCH/JIa U TUJPOKCHUA ATFOMUHHUSL.
Keneso: nonoxenue B [lepnognueckon
CHUCTEME XUMHYECKUX IJIEMEHTOB

J.1. MenpeneeBa, CTpOCHUE aTOMA,
HaxoXkJAeHue B pupojie. Pu3nyeckue u
XUMHUYECKUE CBOMCTBA xkKese3a. OKCU/IbI,
ruIpokcu bl v conu xkenesa (1) u xenesa
(1), ux coctaB, CBOMCTBA U MOTyUCHHE.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOJIEHCTBUS OKCHIA
KaJbIMS ¥ HATPHS C BOAOK (BO3MOXKHO
HCIIOJIb30BaHKME BHICOMATEPHAIIOB).
OxpammBaHue MJIaMeHU HOHAMU HaTpHs,
KaJIMs U KaJlblUsl (BO3MOXKHO
HCIIOJIb30BaHKE BHICOMATEPHAIIOB)
HccnenoBanue cBONMCTB KECTKOUW BOJIBI.
[Iporiecc ropenus xemne3a B KUCJIOPOIE
(BO3MOKHO HCITOJIb30BaAHHUE
BHICOMATEPUAJIOB).

Jlabopamophbie onvimot.

[IpoBeneHne KaYeCTBEHHBIX PEaKIIU

Ha MOHBI (Mardus, KajabIus, aJIOMUHUS,

[manupoBaTh U OCYIIECTBISATH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, POBOJIUTH HAOIIOACHMS,
JIeJ1aTh BBIBO/IBI IO pE3yJIbTaTaM
AKCTIIEPUMEHTA ITPU MTPOBEACHUU
71a00paTOPHBIX OIBITOB U MPAKTHUECKUX
pabor.

CrnenoBath npaBuiiaMm 06€30MacHOMN
paboThI B TabopaTopuu

IIPU UCHOJIb30BAHUN XUMUYECKON
MOCY/IbI U 000PY10BAHMUSI.

[Tpon3BOIUTH BBIYUCIICHHS

10 XUMUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B 1ape WM TpymIe.

BricTpauBarh pa3BEpHYThIE TUCHbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(POPMAIIUIO U3 yueOHUKA U
CIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
MCIIOIb30BaTh U3YYEHHBIN MOHATHIHBINA
anmnapar Kypca XUMHH
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nunka, sxenesa (1) u sxenesa (I11), meau
(1), onrcanue NMPU3HAKOB UX
MPOTEKAHUSI.

Hccnenosanue aMmpoTepHBIX CBONCTB
TUAPOKCHUA ATFOMUHMS U TUAPOKCUAA
LUHKA.

IIpakmuueckue pabomui:

Ne 6. J)KécTkoCcTh BOZBI 1 METOMBI €€
YCTPaHEHHS.

Ne 7. PerieHue skcriepuMeHTaIbHbIX
3a7a4 1o teMe «Baxuenmue MeTajuisl U
WX COCTUHECHUS».

Buviyucnenus:

10 YPaBHEHUSIM XUMHUYECKUX PEaKIIHi,
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE
WJIM COJIEPKUT MIPUMECH;

MacCOBOM JI0JIM BBIXOJA ITPOJTYKTa
peakiuu

Hroro mo pazneny 20

Paznen 4. XuMus u oKpykamomas cpeia

XUMUA U 3
OKpYIKarolas cpeaa

4.1

BemectBa u Matrepuasbl B TOBCEAHEBHOM
KW3HU YeroBeka. besonacHoe
HCITIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBast momorib npu
XUMHUYECKUX 0KOTaX U OTPABJIECHUSX.
XHUMHUECKOE 3arpsi3HEHUE OKpY Karolen
cpenbl (IpeaesibHas A0MyCcTUMas

XapakTepu3oBaTbh pOJIb XUMUHU

B Pa3JIMYHbBIX cepax AesITeIbHOCTH
JIFOIeH, OCHOBHBIC BEIIIECTBA U
MaTepuabl, MPUMEHSIEMbIE B )KU3HU
COBPEMEHHOI'0 YEJIOBEKA.

OOBICHATH yCIOBHS 0€30IMaCHOTO
MCIIOJIb30BAHUS BEILIECTB M XUMUYECKUX
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KOHIICHTpAIUs BellecTB. Posib XxumMun

B PEIICHUU YKOJIOTUUECKUX TPOOJIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

Nzydyenne o6pa3ioB MaTepraioB
(cTek10, CIIaBbl METALIOB, MOJMMEPHBIC
MaTepHaJIbl)

peakiuii B OBITY.

AHaTM3UpOBaTh M KPUTHIECCKU
OIICHUBATh UH(MOPMAIIHIO O BIUSHUH
MIPOMBITIUIEHHOCTH, CEITCKOTO X0351CTBA,
TpPaHCIIOPTAa U JIp. HA COCTOSIHUE
OKpYKarouien cpebl.

YMeTh 0Ka3bIBaTh MEPBYIO TTOMOIIH

IIPY XUMHUYECKUX 0’KOTaX U OTPABIICHUSX.
[TpuHUMAaTh yyacTue B 0OOCYKIEHUU
po0JieM XUMHUYECKOM M AKOJIOTHYSCKON
HaIPaBJICHHOCTH, BBICKA3hIBAThH
COOCTBEHHYIO TTO3UIIMIO TI0 pobJiemMe U
npeniaratb BO3MOKHBIC TTYyTH €€
pelIeHus

Hroro no pazneny: 3
PesepBHOE BpeMms 3
OBLIEE YNCJIO YACOB 68
[10 ITPOI'PAMME
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