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Pabouas mnporpamma mo y4yeOHOMY mpeaMeTy «Xumus» (0a30BbI  YPOBEHB)
(npeameTHas o0nacTh « ECTECTBEHHO-HAYYHBIE MPEAMETHIY ) BKIKOYACT MOSICHUTEIBHYIO
3aMKCKy, coAcpkaHue OOYyUCHHs, MIIAHUPYEMBIE PE3YJIBTATBl OCBOCHUS MPOrPaAMMBI IO
XUMUH, TEMATHYECKOE TUTAHUPOBAHHKE.

[TossicHUTENbHAST 3amUCKa OTpakaeT OOMME UENM W 337a4d M3YUYEHUS XUMUM,
XaPAaKTEPUCTUKY TICUXOJIOTHYECKUX NPEANOCBUIOK K €€ HM3yYEHUI0 O0Yy4YarouMMHCH,
MECTO B CTPYKType Yy4YeOHOro IUIaHa, a TaKKe NOAXOAbl K OTOOpY COAECpIKaHWs,
K ONPEAEIICHUIO MJIAHUPYEMBIX PE3YJIBTATOB.

Conepxanne OOy4YEHMsS PACKPBIBAET  COAECPKATENIBHBIE JIMHUU, KOTOPBIE
npearalTes Uisl 00A3aTeNbHOr0 U3YYEHUS B KOKIOM KJIACCE HA YPOBHE OCHOBHOTO
o0mero o0pa3oBaHusl.

[InanupyeMble pe3yabTaTbl OCBOCHHS MPOrPaMMbl MO XUMHHM  BKJIFOYAKOT
JMYHOCTHBIE, METANPEAMETHBIE PE3YJIbTaThl 32 BECh MEPUOJ OOYYCHHS HA YPOBHE
OCHOBHOTO 001ero o0pa3oBaHMs, a TAKXKE MPEAMETHBIC TOCTHXKEHUS 00Yy4YaromIerocs
3a KaKIbliA roJ 00y4eHus!.

HOACHUTEJJBHASA 3AIINCKA

Pabovas mporpamma Mo XMMHUM Ha YPOBHE OCHOBHOIO 0OOHIEr0o 00Opa3oBaHUs
COCTaB/icHAa HAa OCHOBE TpeOOBaHWMHA K  pe3ysibTaTaM  OCBOEHUSl  OCHOBHOH
00pa30BaTeIbHOM MPOrpaMMbl  OCHOBHOTO 0OHIEr0 OOpa3oBaHMsl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke Ha OCHOBE (enepalibHON paboyeli mporpaMMbl BOCIUTAHUS U C
YU4ETOM KOHUENUMHU MpenofaBaHus ydeOHOro mpeamera «XUMHs» B 00pa30oBaTENIbHBIX
opranmnzauusax Poccuiickoi denepanuy.

Pabouas nmporpaMMa mo Xumuu pa3paboTaHa C LENbI0 OKa3aHHs METOAMYECKOM

MOMOIIY YUYUATEITIO B CO3/IaHUM padoUeii MpOrpaMMbl IO Y4EOHOMY TPEAMETY.

PaGouas mporpamma no XuMuu Aa€T MPEICTABICHUE O LEX, OOMENR CTpaTeruu
0oOy4eHHMs, BOCIUTAHUSI U PA3BUTHS 00yYAOLIUXCS CPEACTBAMM Y4E€OHOrO MpeaMeTa,
YCTAaHABIMBACT  O0s3aTEIbHOE  NPEAMETHOE  COACPKAHWE,  MPEAyCMaTPUBACT
pactpeaesieHie €ro o KiiaccaM U CTpYKTYPHUPOBAHKE I10 pa3AeiaM U TeMaM IporpaMmMsl
M0 XWMWH, ONPEACHACT KOJIUYECTBCHHBIE W  KAQUECTBECHHBIC XAPAKTEPUCTHUKH
COACPKAHUS, PEKOMEHIYEMYK TOCIEIOBATENIbBHOCTE M3YUYEHUS XUMHUU C YYETOM
MEXKIPEAMETHBIX W BHYTPUINPEAMETHBIX CBSI3€H, JIOTMKA y4eOHOro Impoiiecca,
BO3PACTHBIX OCOOCHHOCTEH OOy4YarOIMXCs, OMNPEACHSECT BO3MOXKHOCTH MpEAMETa
JUIsl peanu3aiuu TpeOOBaHUM K Pe3yJibTaraM OCBOCHMS OCHOBHOU 00pa3oBaTENIbHOM
nporpaMmMbl Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHWs, a TakxXke TpeOOBaHMIA
K pe3ysbTaTaM OOYYCHHS XUMUW HAa YPOBHE LIEJCH M3YUYCHUS MPEAMETA U OCHOBHBIX
BHJIOB YUY€OHO-TO3HABATEIBHOMN NEATENBHOCTH 00YYArOIIETOCsS 0 OCBOCHUIO YUEOHOTO
COJIEpIKaAHU.

3HaHWE XMMHWM CIYXXUT OCHOBOM Jjis  (POpMUPOBAHUST MUPOBO33PECHUS
00y4arolEerocs, €ro NPeACTaBICHUNA O MAaTePUAIBHOM €IMHCTBE MHpPA, BAKHYIO POJb

UTPAOT (POPMUPYEMBIE XUMHUEH MPEACTABICHUS O B3aUMOMNPEBPALICHUSX SHEPIUM
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1 00 DBOMIIOLMK BEIICCTB B MPUPOAC, O NYTAX PELICHUs MMOOAIBHBIX TPOOIEM
VCTOWYHABOIO PA3BUTHS HYEJIOBEYECTBA — CBIPHEBOM, DJHEPreTUYECKON, IHIIEBOM
1 DKOJIOTHYECKOM 0€30MacHOCTH, TPOOJIEM 3APABOOXPAHECHHSI.

H3yuyeHne xumuu:

CHOCOOCTBYET peajn3anui BO3MOXKHOCTEH U1l camMOpa3BUTUS U (HPOPMHUPOBAHHMS
KYJIBTYPBI JINUHOCTH, €€ 00MEH U PYyHKIMOHAIBHON rPaMOTHOCTH,

BHOCUT BKJaA B (POPMHPOBAHME MBIIUIEHUS W TBOPYECKMX CIOCOOHOCTEM
o0ydarolmuxcs,  HAaBBIKOB ~ MX  CaAMOCTOSTENIBHOH  Y4eOHOM  JIEATENbHOCTH,
SKCIICPUMEHTATIBHBIX M MCCICAOBATEIBCKUX  YMEHHWHA,  HEOOXOAMMBIX  Kak
B NIOBCE/IHECBHOH JKA3HHM, TaK U B TPOPECCUOHATBHON ACITENbHOCTH,

3HAKOMHT CO cenu(PUKOI HAyYHOTO MBILICHHUS], 3aKIaAbIBAET OCHOBBI LIEJIOCTHOTO
B3[VIAJa HA EOUHCTBO NPUPOABI M YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TAllOM
B (h)OPMHPOBAHUH €CTECTBEHHOHAYYHOMN IPAMOTHOCTH 00YYarOIIUXCS,

cnocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBECHHO-HAYYHBIM
3HAHMSIM, K MIPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE 00pa30BaHUE
00y4aroIuXCsl.

JlanHbIE HampaBiaeHWsT B OOYYEHMM XUMUM OOECHEUYMBAIOTCS CHeHH(PHUKON
COJIEPKaHUsl yU€OHOrO MPEAMETA, KOTOPBINA SBJISIETCS MEAArOTMYECKH aJal THPOBAHHBIM
OTpakeHHEM 0a30BOM HAYKM XMMHUHW HA ONPEICIEHHOM 3Tale €€ pa3BUTHSI.

Kypc xumuM Ha YpOBHE OCHOBHOTrO 0OWIEro 00pa30BaHWsS OPUEHTHPOBAH
Ha OCBOCHHE OOYYarOIMUMUCS CUCTEMBI MEPBOHAYAIBHBIX IMOHSATHI XWMWHU, OCHOB
HEOPraHWYECKOH XUMUU U HEKOTOPBIX OTIACHBHBIX 3HAYMMBIX MOHATUH OPraHUYECKON
XUMUH.

CTpykTypa coaepkaHusi MPOTrpaMMbl MO XHMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTO MOAX0a K €€ n3yueHut0. CoOaepyKkaHne CKIIAIbIBACTCS U3 CUCTEMBI IOHATU A
0 XMMHYECKOM DBJIEMEHTE M BELIECTBE M CUCTEMBI MOHATHA O XMMUYECKOW pPEaKIUU.
O0e 3TH CHCTEMbI CTPYKTYPHO OPraHHM30BAaHbl IO MPHHLHKIY NOCIEAOBATEIBHOTO
Pa3BATHS 3HAHAIN HA OCHOBE TEOPETHUECKUX ITPEICTABICHAN PA3HOr0 YPOBHS:

ATOMHOMOJIEKYJIAPHOTO ~ YYEHMsT KAK  OCHOBBI  BCEr0  €CTECTBO3HAHUSA,

[Tepuomnueckoro 3akoHa .M. MeHaeneeBa Kak OCHOBHOIO 3aKOHA XWUMWH,

YYEHMS O CTPOCHHUH aTOMAa U XMMUYECKOM CBSA3H,

NPEICTaBICHHNA 00 3JIEKTPOIMTHYECKON TUCCOLMAIIMHN BEILIECTB B PACTBOPAX.

TeopeTruecKne 3HaHUs PACCMATPUBAKOTCS HA OCHOBE SMITMPUYECKH MOy YCHHBIX U

OCMBICIICHHBIX (DAKTOB, PA3BUBAKOTCS MOCIECI0BATEILHO OT OAHOIO YPOBHS K IPYTOMY,
BBIMIONHAS  (YHKUMM OOBSICHCHWS W TNPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEN MPAKTHYECKOTO MPUMEHEHHS U TOIYUYEHUS U3YYAEMBIX BEILECTB.



OcCBOCHHE MPOTPaMMBI MO XHUMHHU CITIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
0 XUMHYECKOW COCTaBJIAIOIIEH HAYYHOW KapTHHBI MHpA B JIOTUKE €€ CHUCTEMHOM
NPUPOJIBI, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHWIO U METOJaM MMO3HAHUS B HAYKE.
H3yyeHne XUMUAN MMPOUCXOIUT C TPUBIICUCHUEM 3HAHUI U3 paHEe N3YUYCHHBIX YUEOHBIX
npeaMeToB: « OKpyKaromuii Mupy, «buosorus. 5—7 knaccs» u « Ou3nKa. 7 Kjiacey.

[Ipy M3ydyeHMM XWUMHH MPOUCXOAUT (POPMHPOBAHKME 3HAHWI OCHOB XMMHYECKOH
HAayKM Kak OOJIACTHM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOH MEATEIBHOCTH
YeNIOBEKA M KaK OJHOrO0 M3 KOMIIOHEHTOB MHWPOBOH KyJbTypbl. 3aaada ydeOHOro
npeaMeTa COCTOMT B (POPMHUPOBAHMM CUCTEMBI XMMHMUYECKHX 3HAHWH — BaOKHEHIIMX
(aKkTOB, MOHATUN, 3aKOHOB W TECOPETUUYECCKUX MOJIOKEHUM, MOCTYNHBIX 0000IIECHUI
MUPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HAyKW, B MPUOOIIEHUH K HAyYHbIM METOAAM
NO3HAHUS TpPU W3YYCHHHM BEUICCTB M XHUMHUYECKMX peakuuid, B (HopMHpOBaHHUH
W Pa3BUTUU TMO3HABATEIIBHBIX YMCHUH W WX NMPHUMECHEHHH B YyYEOHO-MO3HABATEIBHOM
U y4eOHO-MCCIIEIOBATENILCKON — IEATENIbHOCTA, OCBOCHHMHM MpPaBwyl  O€30MaCHOro
oOpalleHus ¢ BEIECTBAMHU B TIOBCETHEBHOM JKU3HU.

[Ipn W3ydyeHWH XWMHHM HAa YPOBHE OCHOBHOTO 0OOHIEr0 OOpa3oBaHWs Ba)KHOE
3HAQUEHUE MPUOOPENTH TAKUE 1N, KaK:

(GOpMUPOBAHKWE  MHTEIUICKTYaJbHO  PA3BUTOM  JIMYHOCTH,  TFOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOATEIBHOMY MNPHHITHIO PELICHUM,
CHOCOOHOM ananTUPOBaThCS K OBICTPO MEHSIOLIMMCS YCIIOBUSIM YKU3HU;

HAMpPABJIIEHHOCTh OOYYEHUS] HA CUCTEMATHUYECKOE NPHOOMICHUE OO0YYArOIIMUXCS
K CAMOCTOSITETIbHON TMO3HABATEIbHOW NEATEIBHOCTH, HAYYHBIM METOAAM TMO3HAHWS,
(hOpPMUPYIOITUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEH K XUMUU,

o0ecnevyeHne yCiaoBHiA, CNOCOOCTBYIONIMX MPHOOPETEHUIO O0YUYAOIIMMUCS ONbITa
Pa3HOOOpa3HOH NEATENBHOCTH, MO3HAHUS M CAMOIO3HAHWS, KJIFOUYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIMH ), UMEIOIINX YHUBEPCATBHOE 3HAYEHUE ISl PA3JIMYHBIX BUIOB
JESITETBHOCTH,

(dopmupoBaHue oOUICH (PYHKIIMOHAIBHOW M €CTECTBCHHO-HAYYHOW IPaMOTHOCTH,
B TOM YHUCJIC YMEHHN OOBACHATH U OLICHUBATH SIBJICHUSI OKPY>KAFOIIETO MUPA, UCIOJIB3Y s
3HAHMSI W ONBIT, TOJIYYEHHBIC MPU M3YYEHUH XUMUHU, MPUMEHITh UX MPH PEIICHUU
npoOJieM B MOBCEAHECBHOM JKU3HU U TPYAOBOH ACITEIBbHOCTH,

(opmupoBaHre y OOydarOIUXCsl TYMAHUCTHUYECKWX OTHOIICHWH, TMOHUMAaHUS
LEHHOCTH XUMHWYECKUX 3HAHWA s BBIPAOOTKM SKOJIOTMYECKH LEJIECO00PAa3HOro
NOBEACHUS B OBITY W TPYJOBOM ACITEIBHOCTH B LENSIX COXPAHEHUS! CBOETO 30POBbs U
OKPY KarOIIEA IPUPOJHONA CPEIBI,

pPa3BUTHE  MOTHMBALMM K OOYYEHHWIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO |
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS OOIICYEIOBEYECKMX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPO(UIIs U HAPABJICHHOCTH JAIbHEHIIIEr0 00YUYEHUSI.

OO0wee 4ucno 4acoB, PEKOMEHIOBAHHBIX JUISl M3YYEHUS XUMHH, — 136 4acos:
B 8 Ky1acce — 68 yacoB (2 yaca B HEZIEINI0), B 9 Kkitacce — 68 yacoB (2 yaca B HEJIEITHO).



JUTa KX A0ro Kinacca MpeayCMOTPEHO PE3EPBHOE YUEOHOE BPEMS, KOTOPOE MOKET
OBITH UCMOJIB30BAHO YYACTHUKAMH 00Pa30BaTEeIbHOTO MPOLECCa B LENAX (POPMUPOBAHUS
BApUATUBHOW COCTABIISIIONICH COACpKaHUs KOHKPETHOM paboueii mporpamMmsl. [Ipu 3ToM
oOsi3arenbHas (MHBApPMAHTHAs) 4YacTh COJCPXKAHUS MPEAMETa, YCTAHOBJICHHAS
NPUMEPHOM pabouell mporpaMMoi, U BpeMs, OTBOJMMOE Ha €€ U3YUEHHE, TOJDKHBI OBITh
COXPaHEHBI ITOJTHOCTHIO.



COIEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHaUYA/IbLHBbIC XUMHYECKHE IOHATHUSI

[Ipeamer xumuu. Posib XMMUKM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HaAyK. Tena u
BelecTBA. OU3NUECCKUE CBOMCTBA BEMICCTB. ATPETaTHOE COCTOSIHUE BEIECTB. [ToHsTHE
0 MeToAax MO3HaHWS B XxuMUU. YHCThIE BemiecTBa M cMecH. CrnocoObl pa3iaeieHus
CMECEH.

ATOMBI U MOJICKYJIBI. XUMUYECKHUE HJIEMEHTHI. CHMBOJIBI XUMUYECKUAX SJIEMEHTOB.,
[IpocTeie U COKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuueckas (opmysia. BaleHTHOCT arOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
MMOCTOSTHCTBA COCTaBa BEmECTB. OTHOCUTENBbHAS aroMHas wmacca. OTHOCUTENbHAS
MOJIEKYJIIpHAs Macca. MaccoBast OISl XUMHAYECKOTO 3JIEMEHTA B COCTMHCHHH,

KomuuectBo Bewectsa. Monbs. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA, MACChI
W 4HuClia CTPYKTYPHBIX €JWHHMI[ BEMIECTBA. PacuéTel mo QopmyjaM XUMHUYECKUX
COEIMHEHU.

DOU3NYECCKAE U XUMUYECKHUE SBJICHUS. XUMHAYCCKas PEAKIUS U €€ TPU3HAKU. 3aKOH
COXPAHEHUsI MAacChl BEIIECTB. XUMUUYECKHE ypaBHEHUS. Kiaccupukaims XuMUUYECKUX
peakuuii (COeTMHECHHUS, PA3JIOKCHMS, 3aMeIIEHUs], OOMEHA).

Xumuueckuti skCnepumMenm:

3HAKOMCTBO € XMMHUYECKOW MOCYA0H, MmpaBujiamu paboThl B J1ad0OpaTopuu U
npuéMaMu O0pameHuss ¢ JadOpaTOpPHBIM O0OPYJOBAaHHEM, HM3YYEHHE W ONUCAHHE
(U3NYECKUX CBOMCTB 00pa3llOB HEOPraHWYECKUX BEHIECTB, HAOMIONCHUE (PUBNUYECKUX
(MJIaBJICHUE BOCKA, TATHUE JIbA, PACTUPAHUE Caxapa B CTYNKE, KUTICHUE U KOHACHCAIIMsI
BOJAbI) M XUMHYECKMX (TOPEHHE CBEYM, TMPOKAJIMBAHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBUE MeENla ¢ KUCJIOTOMN) SBJICHWMA, HAONIONEHUE W OMUCAHWE MPU3HAKOB
NPOTEKAHUsI XUMUYECKMX peakuui (pa3ioKeHUE caxapa, B3aMMOJCHCTBHE CEPHOMH
KHCTIOTBI C XJIOPUAOM Oapusi, pasznoxkeHue ruapokcuaa meau (II) mpu HarpeBanum,
B3aUMOJICUCTBUE Keye3a ¢ pacTBopoM coyi meau (I1), uzydyeHue cnocoOoB pazaeineHus
cMeceid (C  TOMOIIBIO MarHuTa, QUILTPOBAHWE, BBHIMAPUBAHUE, JAUCTHILIALMS,
xpomarorpadus), MPOBEACHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOACHUE M OMHUCAHUE
pPE3Yy/bTaTOB MPOBEICHUS OMbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl,
CO3JaHUE MOJIEIECH MOJIEKYH (IIaPOCTEPKHEBBIX ).

Bazkneiilmue npeacTaBuTe I d HEOPraHMYeCKUX BelecTB

Bozmyx — cMmech razoB. Cocras Bo3ayxa. Kuciopoa — 3JIeMEHT U MPOCTOE BEIECTBO.
Haxoxknenue kuciopojga B mpupoje, PU3NYECKUEe U XUMHYECKUE CBOMCTBA (pEaKIMK
ropenust). Oxcuabl. [lpumeHenne kucnopoaa. CnocoObl MONMYYEHHsS KHCIOpPOJA
B JIaOparopuu M MPOMBINUICHHOCTH. KpyroBopotr kuciopoga B npupojae. O30H —
JJIOTPOIHAS MOAA(HKALIMS KUCIOPOA.



TemmoBoil 3(pPEeKT XMMUUECKOH pEakUuH, TEPMOXUMUYECKUE YPaBHEHMS, JK30-
W DHAOTEPMUYECKME pPeakuuu. TOMIMBO: Yrojlb M METaH. 3arps3HEHHE BO3JyXa,
YCWJICHHE MapHUKOBOTO 3P PeKTa, pa3pymieHUe 030HOBOTO CJIOSI.

Bopopoa — sneMeHT M mpocToe BEILEeCTBO. Haxo)kaeHue BOIOpOaa B MPUPOIE,
(pU3AYECKUE U XUMUYECKUE CBOWCTBA, MPUMEHEHUE, COCOOBI MoayyeHus. Kuciorsl u
COJIH.

MoutsipHbIi 00BEM ra3oB. PacuéThl MO0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BOAbL. Boaa kak pactBopurelnb. PacTBopel. HackliieHHbBIE 1
HEHACBIILEHHBIE PacTBOPHI. PaCTBOPUMOCTE BeleCcTB B BoAe. MaccoBas 10715 BEIECTBa
B pacTBOpe. XMMHAUYECKUE CBOMCTBA BOABI. OCHOBaHMs. POk pacTBOPOB B NPHUPOAE U
B J)KA3HU 4YeJI0BEKa. KpyroBOpOT BOJBI B MPUPOAE. 3arpsi3HEHUE NPUPOIHBIX BOA. OXpaHa
Y OYUCTKA MPUPOAHBIX BOJ.

Knaccupukaumns Heopranmdeckux coenmHeHuid. Oxcuabl.  Knaccudukanwms
OKCHJIOB: coneoOpasyromme  (OCHOBHBIEC,  KUCIIOTHBIE,  aM(OTEPHBIE) W
HeconeoOpasyromue. HomeHknarypa okcuaoB. OU3NYECKUE U XUMHUYECKUE CBOMCTBA
OKcHI0B. [TonyueHne OKCHI0B.

OcHoBanud. Knaccudukanus OCHOBaHW: WENOYM U HEPACTBOPUMBIE OCHOBAHHMSI.
Homenknarypa ocHOBaHHM. DU3MUYECKME W XHUMHUYECKUME CBOWCTBA OCHOBAHWIA.
[TostyyeHre OCHOBAHUA.

Kucnorel. Knaccuukaums xucnor. HomeHkmatypa Kucior. DOU3MYECKHE W
XAMHUYECKUE CBOMCTBA KUCIOT. Paa aktuBHocTh MetauioB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coneil. ®OU3MYECKHE W XHUMUYECKHE CBOWMCTBA COJICH.
[TonmydeHnue conei.

I'enernueckas cBs3b MEXKIY KilacCaMi HEOPraHUYECKUX COEANHEHUIA.

Xumuueckuti 5kCnepuMeHm:

KQUeCTBCHHOE OIPECIICHUE COJEPKaHUs KHUCIOpoJa B BO3AyXE, MOJYUYEHHE,
coOMpaHue, pacrno3HaBaHUE M U3YUYEHHUE CBOMCTB KuCIOpoda, HaOIIOACHUE
B3aUMOJICHCTBHS BEILECTB C KUCAOPOJIOM W YCJIOBHMSI BO3HUKHOBEHUS W MPEKpALICHUS
ropenus (Moskapa), O3HAKOMJICHHE ¢ OOpa3llaMu OKCHJOB M ONUCAHUE WX CBOMCTB,
MOJIy4YeHUe, COOMpPAHUE, PACNO3HABAHUE M W3YUYCHUE CBOHCTB BOJAOpoJa (FOpEHUE),
B3auMoJiciicTBE Bojopoda ¢ okcuaoM Meau (II) (BO3MOKHO HMCMIOJB30BAHKE
BUJIEOMATEPUAIIOB ), HAOTFOIEHKE 00PAa3LiOB BEUIECTB KOJTMYECTBOM 1 MOJIb, UCCIIEAOBAHUE
0COOEHHOCTEHM PAacTBOPEHMS BEIIECCTB C PA3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJICHUE
PacTBOPOB C OMPEAETEHHON MACCOBOM JOJIEH PACTBOPEHHOTO BEIIECTBA, B3AUMOACHCTBIE
BOABI C MeETaulaMH  (HAaTpueM W KajblWeM) (BO3MOXKHO  HCIIOJIB30BAHHE
BHJICOMATEPUAIIOB), MCCIICIOBAHUE OOpA3lOB HEOPraHWYECKUX BEHIECTB Pa3IUUHbBIX
KJ1acCOB, HAOJIOICHNE N3MEHEHHS OKPACKU MHAUKATOPOB B pACTBOPAX KUCJIOT U IIENIOYEH,
u3yueHue B3aumMoaehcTBus okcuaa meau (II) ¢ pacTBOpoM CEpHOM KHUCIOTHI, KUCIOT
C METAUIaMH, pPEaKUuil HEWTpaIU3alud, IOJy4YEeHWE HEPACTBOPUMBIX OCHOBAaHWIA,



BBITECHEHHUE OJHOTO METaUIa APYTUM U3 PacTBOPA COJIH, PELICHUE IKCTIEPUMEHTATIbHBIX
3a1a4 1o teMe « BakHenme Kacchl HEOPraHM4eCKUX COCIMHEHUINY .

Hepuoauvecknii 3axkoH u Ilepumogmyeckasi cUCTeMa XHUMHYECKHX 3JIEMEHTOB
.. Mengeneea. CtpoeHue aromMoB. XUMHYECKAs CBA3b. OKHCIHTEIbHO-
BOCCTAHOBHUTE/IbHbIC PEAKLINH

[lepBbie MONBITKM KIAacCCH(PHUKALMN XUMUYECKUX 3JEMEHTOB. [ToHsATHE O rpynnax
CXOJHBIX 3JIEMEHTOB (ILETOYHBIE U IETOYHO3EMEIbHBIC METAILIBL, FAJIOTCHbBI, HHEPTHBIE
rasel). JEMEHTBI, KOTOPbIE 00pa3ytoT aMm(pOTEPHBIE OKCUABI U TUAPOKCUABI.

[Tepuognueckuii  3akoH. llepuogmyeckas CUCTEMA XMMHUYECKMX JJIEMEHTOB
JL.U. MenneneeBa. KopoTkonepuonnas v AjimHHONEpuoaHas Gopmel [lepnoanueckoii
cucteMbl xuMuueckux 3ieMeHToB J[ .M. Menaeneesa. [leproabl 1 rpynmsl. OU3NYeCKHin
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOJA U TPYIIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX saep. M3oromel. OnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XUMUYECKUX NEMEHTOB [lepnoanueckoii
cucreMel .M. Menaeneea. XapakTEpUCTHKA XWMHYECKOIO DJJIEMEHTA II0 €ro
nonoxenuto B [lepruonnueckoit cucreme /1.1, Menneneena.

3aKOHOMEPHOCTM M3MEHEHMS paauMyca AarOMOB XMMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUTMYECKUX CBOKCTB IO TPYNIaM U NEPUOIAM.

3nauenue llepuoamueckoro 3akoHa u [lepuoAMYECKON CHCTEMBI XUMHUYECKHX
BIEMEHTOB 71l PA3BUTHsI HAYKU U NMPaKTUKK. J[.Y. MenaeneeB — yu€HbIi U TPaKIaHKH.

Xumuueckas  CcBs3b. KoBajieHTHass (mojispHass W HEMOJISIPHAs)  CBSI3b.
DNEKTPOOTPULATENBHOCTh XMMUYECKUX HJIEMEHTOB. IOHHAs CBSA3b.

Crenenp oOkucieHus. OKUCIUTENBHOBOCCTAHOBUTENBHBIE peakiuu. [Iponeccel
OKHMCJIEHUS! U BOCCTAHOBJICHUS. OKUCIIATENN U BOCCTAHOBUTEIIH.

Xumuueckuti 5kCnepuMeHm:

U3y4YeHHE OOpa3suoB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJCHCTBHUE
TUAPOKCUJIA IIMHKA C PacTBOPAaMHM KHCJIOT W WICJIOYCH, MPOBEACHUE OIBITOB,
WJUTFOCTPUPYIOIIUX TPUMEPBI OKMCIUTEILHO-BOCCTAHOBUTELHBIX PEAKIMA (rOpEHUE,
pPEaKIUU PA3I0KECHUS, COCTUHEHUS ).

Meosicnpeomemmusie cé53u

Peanuzaimss MEXNpEeIMETHBIX CBSI3€d NPU M3YYEHUM XHMHM B 8 Kjacce
OCYUIECTBIISIETCS YEPE3 UCIIONIB30BAHUE KaK OOUIMX €CTECTBEHHOHAYYHBIX MOHSATHH, TaK
W TIOHATHMN, SBJSIOMUXCS CHUCTEMHBIMU JJIi OTACNIbHBIX MPEAMETOB E€CTECTBEHHO-
HAy4HOI'O [HKJIA.

OO011Ke €CTECTBCHHOHAYYHBIE TIOHITHS: HAY4YHBIA (PaKT, runoTe3a, TeOpusi, 3aKOH,
aHaju3, CHHTE3, KilacCU(pUKAIMs, TMEPUOJAUYHOCTh, HAOIIOJECHUE, SKCIEPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

duznka: Marepus, aToOM, JJICKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIWJ, W30TOIbI,
PaJAMOAKTUBHOCTh, MOJICKYJIa, OJJICKTPUYECKUI 3apsj, BEIIECTBO, TENO, OOBEM,



arperaTHOE COCTOSIHUE BEILIECTBA, ra3, (pU3MUeCKre BEJIMYMHBI, CIUHUIIBI U3MEPEHUS,
KOCMOC, MJIaHETHI, 3BE3/1b1, COJTHIIE.
buonorus: porocuntes, neixanue, ouocdepa.
['eorpadus: armocdepa, ruapocdepa, MUHEPAIbL, TOPHBIE MOPOJbI, MOJIC3HBIE
HCKOMAEMbI€, TOTJIMBO, BOJHBIE PECYPCHI.
9 KJIACC

BewecTBo 1 XMMHYECKas peaKuust

[Tepuognueckuii  3akoH. llepuogmyeckas CUCTEMA XMMHUYECKMX JJIEMEHTOB
.. Menneneea. CrpoeHuE aroMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMHUYECKHAX BJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KM, KAIBLUSA U UX COCIAUHCHUM
B COOTBETCTBUU C MOJIOKEHUEM JJIEMEHTOB B [ [€pHOIMYECKON CUCTEME U CTPOCHUEM MX
aATOMOB.

CrpoeHue BEUIECTBA: BUIbI XUMHUUYECKON CBSI3U. THITbI KPUCTATMYECKUAX PEIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT THINA KPUCTAUIMYECKON PEWETKM H BUAA
XAMHUYECKON CBA3H.

Knaccuukauus W HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCTMHEHHM,
TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELLIECTB.

Knaccupukaums  XMMHUYECKMX  peakuMid MO  pa3M4yHbBIM  MPU3HAKAM
(MO 4YMCIy M COCTaBY YYaCTBYIOUIMX B PEAKUMHW BEIIECTB, MO TEMIOBOMY 3(QQEKTY,
N0 HM3MEHCHUIO CTCNEHEH OKHUCICHUS XUMUYECKHMX OJJIEMEHTOB, MO OOpaTUMOCTH,
N0 YYACTHIO KaTaM3aropa). JK30- U SHAOTEPMUYECKUE PEAKIHUU, TEPMOXUMHUYECKUE
VPaBHEHHSI.

[Tonsitie o0 ckopoctn XuMMHYeCKOM peakumu. [lonstue 00 oOpatumbix u
HEOOpaTUMBIX XMUMHWYECKHX peakuusax. [[OHATHE O TOMOTEHHBIX M TE€TEPOTCHHBIX
peakumsax. Ilowsatme o karammse. IloHsaTHE O  XMMHUYECKOM  PaBHOBECHH.
DaKTOPHI, BIUSAIOIIKAE HA CKOPOCTh XMMUYECKOW PEAKIMU U TOJIOKEHUE XUMHYECKOTO
PaBHOBECHSI.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peaxkuuu, BIEKTPOHHBIN OanmaHc
OKHMCJIUTENIBHO-BOCCTAHOBUTENBHON peakuuu. COCTABICHUE YPABHEHUI OKUCIIMTENBHO-
BOCCTAQHOBUTENBHBIX PEAKIUI C UCIOJIB30BAHUEM METOAA MIEKTPOHHOTO OalaHca.

Teopus BIEKTPOJMTUYECKON AMCCOLMALMU. OJIEKTPOJIMTBI W HESJIEKTPOJIATHI.
Karnonsl, aHmoHBl. MexXaHuM3M [UCCOLMALMM BELIECTB € PA3JMYHBIMA BUIAMHU
XUMUYECKOH CBs3H. CreneHp aucconuanui. CUBHBIE U CITA0bIE JIEKTPOJTUTHL

Peakiiun moHHOro oOMeHa. YCIIOBHS MPOTEKAaHUS PEAKIUA HWOHHOTO OOMEHA,
MOJIHBIE U COKPALIEHHBIE MOHHBIE YPABHEHU peakuuil. CBOMCTBA KUCIOT, OCHOBAHUH U
COJICH B CBETE MPEIACTABICHUNA 00 AJICKTPOIUTHYCCKONM aucconmani. KayecTBeHHbIE
peaKumu Ha MOHBL. [IOHITHE O THAPOJIU3E CONEH.
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Xumuueckuii skcnepumenm:

O3HAKOMJICHUE C MOJENSIMU KPUCTAUIMYECKMX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETAIIOB (rpadura U anMasa), CJIIOKHBIX BEIIECTB (XJIOpUIA
HATpusl ), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKuu OT BO3ACHCTBUS
pa3JInyHbIX (DAKTOPOB, HMCCIIEOBAHUE DJIECKTPONPOBOAHOCTH PACTBOPOB BEILIECTB,
npolecca JUCCOIMALMU KUCIIOT, IeJoueit U cosielt (BO3MOKHO KMCIOJIb30BAHUE BHUJIEO
MaTEpPHUAJIOB), MPOBEJCHUE OMBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKKM MPOTEKAHUS PEaKIIUi
MOHHOr0 0OMeHa (00pa3oBaHUE OCAJIKA, BBIICICHUE ra3a, 00pa30BaHUE BObI), OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIUNA (TOpPEHUE,
peaKiMy pa3ioKeHUsl, COCAMHEHUS), PAaClO3HABAHUE HEOPraHWYECKUX BEIICCTB
C MOMOIIbIO KAUECTBEHHBIX PEAKIIMI HA MOHBI, PELICHUE IKCIIEPUMEHTATBHBIX 33/1a4.

HemeTanibl n ux coeTuHeHUsI

OO01ast xapakTeprucTUKa rajioreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XaPAKTEPHBIC
CTENECHH OKUCIICHUS. CTPOEHUE U PU3NUECKUE CBOMCTBA MPOCTHIX BEUICCTB — FAJIOICHOB.
XWMHYECKME CBOICTBA HA TNpHUMEpPEe Xjopa (B3aMMOACHCTBHE C METAJUIAMH,
HEMETAIJIaMM, 1iesiouaMu). XitopoBoaopod. CossiHas KUCIIOTa, XUMUYECKUE CBOMCTBA,
NOJIyYECHUE, TPUMEHEHHUE. J[eCTBHE XJIOpa M XJOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxknelnme xJIOpHIbI 1 UX HAXOKIACHUE B MPUPOJE.

OO0wmas xapakTepucTuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTEpHble CTeneHu OKHUCAcHusa. CTpoeHHEe M (DPM3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOPOAA WU CEPbl. AJIOTPONHBIE MOAU(UKALMK KHCIOPOAA W CEPBI.

XUMHYECKUE CBOMCTBA cepbl. CEpPOBOIOPOA, CTPOCHHE, (PU3NUECKUE U XUMUYECCKHE
cBoiicTBa. OKCHABI CEPBI KAK MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTAa,
(U3NYECKUE W XMMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U
cnendurueckne). XUMHUECKUE PEAKLIHAH, JIEKAIINUE B OCHOBE TPOMBIIIJIEHHOTO criocoda
MOMYYCHHS CEPHOM KUCIOTHL. [IpuMeHenne cepHOi KUCIOThl. COMM CEPHON KUCIOTHI,
KAueCTBCHHAs pPeakuus Ha cyibpar-uoH. HaxoxkneHwe ceppl M €€ COCOUHEHMIA
B NPUPOJAE. XMMHUYECKOE 3arps3HCHUE OKPYKAKOUICH CpPeAbl COCOTUHEHUSMHU CEPbI
(KUCJIOTHBIE JOK/IH, 3arPSA3HEHHUE BO31yXa M BOJOEMOB), CIOCOOBI €r0 MPEAOTBPALLCHUS.
OO0mwmast xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHBIC CTEMECHU OKUCIIEHUS. A30T, pACOIPOCTPAHEHUE B IPUPOIE, PU3NUECKUE U
XUMHYECKHE CBOMcTBA. KpyroBopor azora B mpupoae. AMMHAK, €ro (pU3NYeCKUe U
XUMHYECKHAE CBOMCTBA, MOMyYeHHE W MpUMEeHEeHHe. COJIi aMMOHUS, UX (pU3HUecKue
U XMMHUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBEHHas peakuusi HA MOHbI aMMOHHUSI.
A3OTHasl KUCIIOTA, €€ MOMydYeHUe, (PU3nUeCKne U XMMHYECKHAE CBOMCTBA (00IIME Kak
NPEICTABUTENS KJIacca KUCIIOT U crienupruyeckue). Mcnonb30BaHuE HUTPATOB U COJICH
AMMOHHMSI B KAQUECTBE MUHEPAIBHBIX yAOOpEHWA. XUMHUYECKOE 3arps3HEHHE
OKPY>KaOIIEH Cpellbl COCIMHEHUSAMU a30Ta (KHCIOTHBIEC TOKIH, 3arP3HEHUE BO3AYXa,
NOYBHI U BOOEMOB). Docdop, amoTponHbie Moaudukanuu docdopa, Gu3nueckue u
xumuyeckue cpoiictBa. Okcun ¢gocdopa (V) m dochopHas KuCIOTa, (PU3NIECCKUE
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U XUMUYECKHE CBOUCTBA, mnojydyeHue. KHcnomp3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YI0OPEHHIA.

OOwas xapakrepuctika 31eMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC  CTEMICHW  OKHUCIEHUS.  YTIEPOJ, AUIOTPOMHBIE  MOAM(PHUKALNH,
pacrnpoCTpaHEHHE B NPUPOJE, (PU3MYECKUE W XMMHUYECKHE CBOMCTBA. AncopOuus.
Kpyrosopot yrepona B npupoae. OKCruapl yriepoaa, MX PU3NYECKUE U XUMHYECKHAE
CBOICTBA, NCHCTBUE HA KUBBIE OPTAHU3MBI, OJYYEHUE W MPUMEHEHUE. DKOJIOTHYECKUE
npoOIEMBI, CBSI3aHHBIE ¢ OKCUIOM yrepoaa (I1V), runoresa rio0aabHOTO MOTEIIICHUS
KJIMMaTa, NMapHUKOBBIA >QQeKT. YronpHas KHCIOTa M €€ COMU, UX (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, MOJyYCHHE U TPUMEHEHUE. KauecTBEHHAs! peakiys Ha KapOoHaT-
MOHBI. Micnosib30BaHne KapOOHATOB B OBITY, MEAWLMHE, MPOMBILIJIEHHOCTH U CEITBCKOM
XO3SMCTBE.

[lepBoHaUanbHBIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCAMHECHHSX
yraepoaa (METaH, 3TaH, STWICH, AlCTHJICH, 3TAHON, TIMLEPHH, YKCYCHAs KHUCIIOTA).
[TprpoHbIE UCTOYHUKHU YTIIEBOJOPOAOB (YroJib, MPUPOAHBINA ra3, He(PTh), MPOIYKTHI UX
nepepaboTkh (OCH3HH ), UX POJIb B OBITY M TPOMBILIICHHOCTH. [[oHsATHE 0 OMOTIOTHYECKH
BAKHBIX BEIICCTBAX: >KAPAX, O€lIKaxX, YIJIEBOJAX — M HMX POJIA B KWU3HU YETOBEKA.
MarepuanbHOe €AMHCTBO OPraHUYECKAX U HEOPraHMYECKUX COCAMHCHUM.

Kpemuuii, ero pusnueckne U XMMUYECKUE CBOMCTBA, MOJYYCHUE W MPUMEHEHUE.
CoennHeHns kpemMHus B npupoae. O0umme npeacrapiaeHus o0 okcuae kpemuus (1V) u
KPEMHUEBOM KucnoTe. CHIMKATHI, UX HCIOJB30BAHUE B OBITY, B MPOMBIIIJIEHHOCTH.
BaxxHelmme CTPOWTENBHBIE MaTepUaibl. KEpaMHMKa, CTEKIIO0, LEMEHT, OETOH,
xenne300eToH. [IpoOneMbl 0€30MaCHOr0 MCMONB30BAHUS CTPOMTENIBHBIX MAaTePUAIOB
B [IOBCEIHEBHOW JKU3HHU.

Xumuueckuil skcnepumenm:

U3YUYEHUE OO0pPa3lOB HEOPraHMYECKUX BEHIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
NPOBEJICHUE KAUECCTBCHHBIX PEAKIMA HA XJIOPUA-HOHBI U HAONIOACHHUE MPHU3HAKOB HMX
NPOTEKAHUS, OMBITHI, OTPAKAOLIME PUINYCCKIE U XUMHYECKHE CBOMCTBA raJOr€HOB U
UX COCIMHEHWH (BO3MOKHO WCHOJB30BAHUE BHICOMATEPUAIOB), O3HAKOMIICHUE
¢ oOpaziamu XJOpuJ0B (TaJIOTCHUAOB), O3HAKOMJIEHME ¢ oOpasuaMu Cepbl U €€
COCIMHEHUSIMH (BO3MOKHO MCIOJB30BAHUE BHICOMATEPUAIIOB), HAOIIOACHHUE MpoLecca
oOyrivBaHMUs caxapa Moja ACHCTBAEM KOHLUEHTPUPOBAHHON CEPHON KUCIIOTHI, U3YUCHHE
XUMUYECKHX CBOMCTB pa30aBIeHHOW CEPHOH KHCIOTHI, MPOBEICHUE KAaYeCTBEHHOMN
peakuuu Ha Cyib(par-uoH M HAOIIOACHHE MPU3HAKA €€ MPOTEKAHWs, O3HAKOMIICHUE
¢ (usmyeckumu cBoicTBaMM a3oTa, ¢dochopa M HUX COCAMHEHUH (BO3MOXKHO
WCIOJIb30BAHUE BHICOMATEPUAIOB), o0pa3uaMu a30THbIX U (POCHOPHBIX YAOOpEHHIA,
NOJIy4YE€HUE, COOMPAHKE, PaClO3HABAHME M M3YyYEHUE CBOIMCTB aMMHUaKa, MPOBEICHUE
KAQUECTBEHHBIX PEaKUMii HA MOH aMMOHHMs U (PocdaT-uOH U M3yUYECHUE NMPU3HAKOB HMX
[IPOTEKAHUS, B3aUMOJCHCTBAEC KOHICHTPUPOBAHHOW a30THOW KHCJIOTBI C MEIBIO
(BO3MOKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB), H3YUYEHUE MOJECICH KPUCTAJUIMYECKUAX
pelmiéToK anmasa, rpadura, QyiiepeHa, O3HAKOMJICHHE C MPOLECCOM aaCcopOIMu
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PacTBOPEHHBIX BEIICCTB AKTHMBUPOBAHHBIM YITIEM W YCTPOMCTBOM MPOTUBOrasa,
NOJYYEHHE, COOMpaHME, PACIO3HABAHWE W M3YUYCHHME CBOWCTB YIVIEKWCIIOIO Trasa,
NPOBEJICHUE KAUECTBEHHBIX pEaKUMi Ha KapOOHAT W CHJIMKAT-MOHBI M M3YYCHUE
NPU3HAKOB  MX  MPOTEKaHWs, O3HAKOMJICHHE C  MPOAYKUMEH  CHIMKATHOM
NPOMBILIJIEHHOCTH, PEIICHUE SKCICPUMEHTAIBHBIX 334ad 1Mo TeMe «Baxkuehmmue
HEMETAIIJIBI U UX COCTUHEHUSD.

MeTtajuiibl 4 HX COCHHEHUSA

OO0was XapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAUIOB HA OCHOBAHWUM HX

MOJIOKEHUS B llepuoanyeckoi cucreMe XUMUYecKuX 3iieMeHToB /.M. Menneneesa u

cTpoeHus aromMoB. CTpoeHue MeTauioB. Meraumueckas CBs3b M METAUIMYECKas
KPUCTAIUIMYECKAsT PEETKA.  ONEKTPOXUMMYECKANA  Psii  HANPSOKEHUH  METAUIOB.
DU3NYECKNE U XUMUYECKUE CBOICTBA METAILIOB. O01IME CTOCOObI TOTYUYEHHUS METAIIJIOB.
[ToHsITHE O KOPPO3WH METAIIOB, OCHOBHBIE CMIOCOOBI 3aIMTHI KX OT KOPpo3uH. CIUIaBbl
(cTasnb, 4yryH, ALOPATIOMAHANR, OPOH3a) U UX TPUMEHEHHE B OBITY H MPOMBILLIEHHOCTH.

[llemouHble METAUIBL MONOXKEHUE B lIEpHOAMYECKON CHUCTEME XMMHYECKUX
anemeHnToB .M. MenaeneeBa, CTPOEHHE HX arOMOB, HAXOXKIECHHE B IPUPOJE.
OU3NYeCKE W XUMHYECKHE CBOWMCTBA (HAa mpuMmepe HaTpuss W Kanus). OKCHAbI U
TMAPOKCUJIBI HATPUS U KA. [ [pUMEHEHUE MIETOYHBIX METAJIJIOB U MX COCTMHEHUIA.

[Ileno4HO3eMENBHBIE METAIUTBI MATHWIM U KaJIBLHNA: MTON0KEeHUE B [leproanyeckoi
CUCTEME XUMUYECKUX 3IeMEHTOB 1. . Menaeneesa, CTpOCHUE UX aTOMOB, HAXO0KICHUE
B npupoac. Pu3NUECKUE U XUMUYECKME CBONCTBA MAarHvs W Kajiblus. BakHeWmume
COCIMHCHUS Kajiblis (OKCHJA, TUIPOKCHA, COju). JKECTKOCTH BOJBI W CIOCOOBI €€
YCTPAHEHUSI.

ANOMUHUI. TOJIOKEHUE B [IEPUOIMYECKON CUCTEME XMMHUYECKMX SJIEMEHTOB
J.H. Menaeneesa, CTpPOEHHE aroMa, HaxOoKaeHue B npupone. DHU3UUecKHE W
XUMHUYECKHE CBOHCTBA ATOMUHMS. AMQOTEPHBIE CBOMCTBA OKCHIA M THIPOKCHIA
ATFOMUHUSL.

Kenezo: nonoxkenue B llepuoauyeckodl CUCTEME XUMHYECKUX JJIEMEHTOB
JA.H. Menaeneesa, CTpPOEHHME aroMa, HaxoKaeHue B nOpupone. DuU3UUYecKHE W
XUMUYECKHE CBOMCTBA kene3a. OKCUAbL, THAPOKCUABI U conu xkenesa (11) m sxenesa (111),
MX COCTAaB, CBOMCTBA U MOJYYECHHE.

Xumuueckuii skcnepumenm:

O3HAKOMJICHUE ¢ 00pa3liaMi METAJIOB U CIUIABOB, WX (PU3MYECKUMU CBOHCTBAMH,
U3yYEHHWE  Pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  MCIIOJIb30BAHHUE
BHJICOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJECHCTBUS OKCUAA KAJIbLMS U HATPUS C BOJOM
(BO3MO>KHO MCIIOJIb30BAHUE BUAEOMATEPHUAIIOB), UCCIIEOBAHUE CBOMCTB KECTKON BOJIBI,
poliecca ropeHms JKene3a B KUCI0PoAe (BO3MOKHO UCIOJIb30BAHUE BUACOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMI HAa MOHBI (MArHUsl, KAJIbLIUS, ATFOMUHUS,
nuHka, kenesa (1) m sxenesa (II1), meam (II), HAONrOACHUE M OMHUCAHWE MPOLIECCOB
OKpallMBaHus MJIAMEHU MOHAMU HATPHUSL, KK U Kb (BO3MOXKHO UCIOIb30BAHUE
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BUJICOMATEPUAIIOB), MCCIEA0BaHKE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATIOMUHUS U
TUIPOKCUAA [IMHKA, PEIICHUE JKCIEPUMEHTAIBHBIX 3aJad No Teme «BaxHelive
METAJUIbI U UX COCTUHECHUS.

XHMHA M OKpY’KaKoIas cpeaa

BemecrtBa W marepuanbl B I[MOBCEAHEBHOM S>KA3HM YeloOBeKa. be3omnacHoe
WCIOJIb30BAHUE BEUICCTB M XUMHWYECKMX peakuuii B ObITy. llepBas momomp mnpu
XUMHAYECKUX 0JKOrax M OTPABIICHUSAX.

XUMUYECKOE 3arpsA3HEHUE OKpPY’KaroUled cpeapl (MpeaenbHas —AOMyCTHMAast
KoHUeHTpauust BewmecTB (manee — [1JIK). Ponb XumMuM B pEIICHHMM SKOJOTMYECKHX
npoosem.

Xumuueckuti SkCnepumMenm:
u3ydeHue o00pa3lnoB MAaTepUAIOB (CTEKJIO, CIUIABBI METAJIOB, MOJIMMEPHBIE
MaTepuabl).

Medicnpeomemmuvie c6s13u

Peanuzaius MEXKINPEAMETHBIX CBsi3eld TpW M3yUYEHUHW XUMUHM B 9 Kiacce
OCYIIIECTBIISETCS Yepe3 UCTOIb30BAaHUE KaK OOIUX €CTECTBCHHO-HAYYHBIX MTOHITHMA, TaK
U TIOHSATHM, SIBJISIFOIIMXCS CHCTEMHBIMH JUIS OTICNBHBIX TPEAMETOB €CTECTBEHHO-
HAYYHOTO IHUKJIA.

OO111e eCTECTBEHHO-HAYYHbIC TOHATHS: HAYYHBIN (PakT, runoTe3a, 3aK0H, TCOPHUS,
aHalu3, CHUHTE3, KiIaccuuKauus, TEPUOAUYHOCTh, HAOMIOACHHUE, SKCIICPUMEHT,
MOJICJTMPOBAHUE, WU3MEPEHHE, MOJCINb, SBIICHUE, MAPHUKOBBIA A(PPEKT, TEXHOIOTHS,
MaTepuabl.

duszuka: MaTepus, aroM, AJICKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIMJ, W30TOIHI,
PaMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYCCKHUM 3apsi/l, MPOBOJIHUKHU, TOIYITPOBOJHHUKH,
TVBIIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KPHCTa/NIMUECKas PEUIETKA, CIJIaBbl, (HU3UUECKUE
BEJIMYMHBI, CAWHMIIBI M3MEPECHUS, KOCMHMYECKOE TMPOCTPAHCTBO, TUIAHETHI, 3BE3JBI,
Connue.

buonorus: QortocuHTe3, nabixanue, Ouocdepa, HSKOCHCTEMA, MUHEPATBLHBIC
yA00peHus, MUKPO3JIEMEHTHI, MaKPORJIEMEHTHI, TMTATCILHBIC BEIICCTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPATIbI, FOPHBIE MOPOJBI, IMOJE3HBIE
MCKOMAeMbI€, TOTJIMBO, BOJHBIE PECYPCHI.

14



HJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTPaAMMBbI OCHOBHOTO 00111eT0 00pa3oBaHus
JOCTUTAIOTCST B X0J¢ OOYyYCHHUS XUMHU B CIUHCTBE Y4Ue€OHOW M BOCHUTATEIBHOM
JCATEIBHOCTA B COOTBETCTBMHM C TPAAUIIMOHHBIMUA POCCUACKUMU COIIMOKYJIBTYPHBIMU U
JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMU, TPUHATHIMU B OOIIIECTBE MpaBUIaMKi M HOpMaMu
MOBEJICHUSI U CITOCOOCTBYIOT IPOLIECCaM CaMOTMO3HAHMS, CAMOPA3BUTHS M COLIUATU3ALIMN
00yYaroIuXxcsl.

JIM4HOCTHBIC pe3yabTaTh OTpaKaroT rOTOBHOCTH 00yyaromuxcs
PYKOBOJICTBOBATHCS CHCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMM W PACIIUPEHUE
OTIbITA JCATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCTINTAHUS:

LEHHOCTHOTO OTHOULICHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, MCTOPUYECKOMY U
HAY4YHOMY HACJICIUI0, MOHUMAHUS 3HAYCHUS! XUMUUECKON HAyKH B )KU3HU COBPEMEHHOTO
oOuiecTBa, CHOCOOHOCTH BJIAQACTh JOCTOBEPHOW MWHQpOpMAnMel O MNEpPeroBbIX
JOCTW)KEHUSIX U OTKPBITUSX MUPOBOH M OTEUECTBEHHOM XMMHHU, 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUSX 00 YCTPOCTBE MUPaA 1 OOIIECTBA;

2) rpa}KaaHCKOro BOCIIMTAHUS:

MPEACTABJICHHS O COLMAIIBHBIX HOPMAxX M MPAaBUJIAX MEKJIMYHOCTHBIX OTHOLICHHMA
B KOJUIEKTUBE, KOMMYHUKATHBHONH KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-
MCCIEN0BATENIbCKOW, TBOPUECKOW W JAPYIUX BUAAX JACATEIBHOCTH, TOTOBHOCTH
K Pa3HOOOpa3HOH COBMECTHOM JACATEIbHOCTH TPW  BBINOJHEHUW  YUYEOHBIX,
NO3HABATENBHBIX 33/1a4, BBINOJHEHUN XUMUYECKUX SKCIEPUMEHTOB, CO3/ITaHUM YUEOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHHUIO M B3aMMONOMOIIM B IIPOLECCE ITOM
y4e€OHOW NEATENBHOCTH, TOTOBHOCTH OLICHWBATH CBOE MOBEICHUE M TOCTYNKH CBOMX
TOBAPUIICH C TMO3WLMHM HPABCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUIN ITOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHMSA:

MHUPOBO33PEHUYECKAE TIPEACTABICHUAS O BEIIECTBE W XHWMHYECKOW pPEaKuuu,
COOTBETCTBYIOIIHAE COBPEMEHHOMY YPOBHIO Pa3BUTHUSL HAYKHA M COCTABIISIOIIME OCHOBY
JUIS TTOHMMAHWs CYIIHOCTH HAy4YHOH KapTWHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHS TIPUPOJBI, B3AUMOCBA3SIX YEJOBEKA C MPUPOIAHON CPEIOH,
0 pOJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH,

ITO3HABATEJIBHBIE MOTUBBI, HATIPABJICHHBIE HA MTOTYYEHUE HOBBIX 3HAHUN IO XUMUMH,
HEOOXOUMBIE AJ1s1 OOBSICHEHHS HAOIHOAAEMBIX TPOLIECCOB U SIBJICHHIA, TO3HABATENIBHOM,
WH()OPMALMOHHON M YNTATENLCKOM KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIBHOM
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padoThI ¢ yueOHBIMU TEKCTAMH, CITPABOYHOM JIMTEPATY PO, TOCTYIMTHBIMU TEXHUYCCKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA

UHTEPEC K 00OYUYCHUIO M TO3HAHUIO, JIIDOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caMm000pa3oBaHUIO, MPOESKTHON U UCCIIEI0BATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIECHHOCTH M YPOBHS 00YUYCHUS B JATBHEHIIIEM;

4) popmMupoBaHMS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH >KA3HHW, OTBETCTBEHHOTO OTHOLICHHSI K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 340POBbIA 00pa3 N3HU, OCO3HAHUE NOCIEACTBHIA U HEMPUATHE BPEIHBIX
OpUBBIYEK  (YyNOTPEONEHUST aNKOroJsl, HAPKOTUKOB, KypEHUs), HEOOXOIMMOCTH
coOt0/IcHUs MpaBwl O€30MACHOCTH MPU OOPALICHUM ¢ XUMHYECKUMU BEIICCTBAMH
B OBITY U PEATbHOM JKU3HMU,

S) Tpya0BOro BOCIIMTAHMA:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHMIO mpodeccuii u TpyAa pasiuvHOro poja,
YBOKCHHUE K TPYAY M PE3yabTaraM TPYAOBOH JAEATEIBHOCTH, B TOM YHMCJIE HA OCHOBE
NPUMEHEHUST MPEIMETHBIX 3HAHWI MO XMMWM, OCO3HAHHBIA BBHIOOP HMHIMBUIAYAJIbHOMN
TPACKTOPUM TMPOJOJDKEHUS OOpa30BaHUsT C YYETOM JIMYHOCTHBIX WHTEPECOB W
CHOCOOHOCTH K XWMHH, OOUICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEHIHON
npo(PeCCHOHATBHON ACITENPHOCTH W PA3BUTHS HEOOXOAMMBIX YMEHHWH, FOTOBHOCTH
aJaNTAPOBATHCA B MPO(PECCHOHAIBHOM cpeae;

6) 3K0JIOrH4eCKOr0 BOCIIUTAHHUSA:

AKOJIOTHYECKH LENECO00Pa3HOE OTHOIIEHUE K MPUPOJE KAK MCTOYHUKY >KH3HH
Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHUE HEHHOCTH 3I0POBOr0 M O€30MacHOro
oOpasa >KHM3HM, OTBETCTBEHHOC OTHOLIEHHE K COOCTBEHHOMY (DPU3HUYECKOMY U
NCUXHYECKOMY 3J0POBBIO, OCO3HAHWE LICHHOCTH COOJIIOACHUS MPaBUi OE€30MACHOTO
NOBEACHUS TPH PadOTE € BEIIECTBAMH, a TAKXKE B CUTYALMSIX, YTPOKAOIINAX 310POBBIO U
JKU3HU JIFOJIEH,

CIOCOOHOCTM TPHUMEHSTH 3HAHWS, TNOJNYyYacMble TPA HM3YYEHUH XHMHH,
JUIS PELICHMS 3a1a4, CBA3aHHBIX C OKPY’KArOWIEH IMTPUPOLHON CPEIOH, MU ITOBBIIICHHUS
YPOBHS 3KOJIOTUYECKON KYJIBTYPhI, OCO3HAHUS MIOOATIEHOTO XapaKkTepa SKOJIOTHYECKAX
npobiieM W MyTell WX PEEHHWs TMOCPEACTBOM METOAOB XHMHH, 3KOJOTMYECKOTO
MBILLUIEHUS, YMEHUS PYKOBOJICTBOBATHECA UM B ITO3HABATEIBHON, KOMMYHUKATUBHOW U
COLIMATBHOMN MPAKTUKE.

METAHIPEIMETHBIE PE3YJ/IbTATBI

B COCTaBE  METANPEJMETHBIX  PE3YJbTaTOB  BBIACIAIOT  3HAUYUMBIE
Ui (POPMUPOBAHUSI MUPOBO33PEHHS OOIICHAYYHbIE TIOHATHS (3aKOH, TEOPUS, MPUHILIMIL,
runoTe3a, (GakT, CUCTEMA, MPOLECC, SKCIEPUMEHT U APYTOE.), KOTOPbIE HCIOJIB3YHOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHWH W3 3THX
npeaMeToB  (OPMUPOBATH NPEIACTABICHHE O LETOCTHON HAy4YHOH KapTHMHE MHpa,
W YHHUBEPCAIBbHBIE Y4YEOHBIE JACHCTBUSA (TIO3HABATENIbHBIC, KOMMYHHKATHUBHBIC,
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PETYJISITUBHBIE), KOTOPBIC 00€eCIeunBarOT (hopMHUpOBaHUE TOTOBHOCTH
K CAMOCTOSTENBHOMY MJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOH AEITEIbHOCTH.

Ilo3HaBaTe/IbHBIC YHHBEPCAJIbHbIC YUeOHBbIC IeiicTBUS
ba3oBble Jornueckue AeicTBUsA:

YMEHHS MCMOJIB30BATh NPUEMBI JIOTUYECKOTO MBILJIEHUS TTPU OCBOCHUM 3HAHWINA:
PacCKpbIBaTh CMBICT XUMUYECKUX TOHITHI (BBIACIAATH WX XapPaKTCPHBIC MPU3HAKH,
yCTaHABJIMBAaTh B3aUMOCBS3b C JIPYTUMU TOHSATUSMHU), MCIOJb30BaTh IMOHSITHS
JUIsl OOBSICHEHUS! OTACNbHBIX (DAKTOB W SIBJICHWH, BHIOMpATh OCHOBAaHUS W KPUTECPUU
JUIsl KITacCU(PUKAIMA XUMUYECKMX BEUICCTB U XUMUUYECKHX PEaKiWii, yCTaHABJIMBATh
NPUYUHHO-CJIEACTBEHHBIC CBSI3M MEXKIY OOBEKTAMM HM3YYCHHUs, CTPOUTH JIOTHYECKUE
pacCy>kaeHuss (MHIYyKTUBHBIC, JEAYKTUBHBIE, MO aHAJOTWM), JACJaTh BBIBOJBI M
3aKJIFOUCHMS,

YMEHUE TIPUMEHSATH B MPONECCE TO3HAHUS TMOHATHS (MPEAMETHBIE W
METANPEAMETHBIC), CUMBOJMYECCKUE (3HAKOBBIC) MOJIENH, MCIOJIB3YEMBIE B XUMUH,
npeoOpa3oBbIBaTh MUPOKO MPUMEHSIEMBIE B XUMHM MOJICIbHBIC MPEACTABICHUS —
XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKas POpMyJia U YPABHCHUE XUMUYECCKOM
peaKuy — MPU PEUICHUH Y4E€OHO-TMO3HABATENBHBIX 3a/1a4, C YYETOM 3THUX MOJECIbHBIX
MPEJACTABJICHUIN BBISBJIATh U XAPAKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA W3YYAEMBIX
OOBEKTOB — XUMHWYECKMX BCIIECTB M XWMHYECKUX PEAKIMM, BBISBISATH OOLIUE
3aKOHOMEPHOCTH, TPUYUHHO-CICACTBCHHBIC CBSI3M W TPOTUBOPEUYMS B H3YyYACMBIX
MPOLECCAX U SBJICHUSIX.

ba3oBble ucciie0BaTeIbCKIE ACIHCTBHA:

YMEHHE HCIONBb30BaTh TMOCTABICHHBIE BOMPOCHL B KA4€CTBE MHCTPYMEHTA
NO3HAHMS, A TAK)KE B KAUYECTBE OCHOBBI Il (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE
NPaBUJIBHOCTH BBICKA3bIBAEMBIX CY>KIECHUIA,

OpuOOpETEHNE OMbiTa MO TUIAHMPOBAHWIO, OPraHM3allid M MPOBEACHUIO
YUYEHUYECKUX SKCIIEPUMEHTOB, YMEHHUE HAOIFOAATh 33 XOI0M IPOLIECCA, CAMOCTOSTENBLHO
NPOrHO3UPOBATH Er0 PE3YILTAT, HOPMYJIMPOBATH 0OOOUICHHS U BBIBOIBI IO PE3YJIbTATAM
NPOBEAEHHOTO OMBITA, UCCIEAOBAHNS, COCTABIIATE OTUYET O MPOJACIAHHOMN padoTe.

Pabora ¢ undopmanueii:

YMEHHE BBIOMPATh, AHATTU3UPOBATH U HHTEPIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX
BAJOB M (OPM NPEIACTABJIICHUS, NOMYYAEMYK) M3 PA3HBIX HCTOYHMKOB (HAY4HO-
NOMyJISIpHAsE JIUTEPATypa XMMHUYECKOTO COACPMKaHMsI, CIPABOYHBIE MOCOOMS, PECYPCHI
WHTepHeTa), KPUTHYECKH  OLEHUBATh  MPOTUBOPECUYMBYKD M HEAOCTOBEPHYHO
yH(pOpMaLHIO;

YMEHHE MNPUMEHATh PA3JIMYHBIE METOABI W 3alpoChl MPU MOUCKE M OTOOpE
WH(}OPMALMKY U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOANUMBIX IJIs1 BBIMOJIHECHUS YUYEOHBIX U
NO3HABATENBHBIX 3a7a4 ONPEACNEHHOTO0 THUMA, NPHOOPETEHWE OmnbITa B 00JACTH
WCMOJIb30BaHUs  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHHA,  OBJAJCHHE
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KYJIbTYpPOil aKTUBHOTO MCMOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSTEIBHO
BHIOMPATh ONTUMAIBHYIO (OPMY NPEACTABICHUS HHQPOPMALMA W WLTIOCTPUPOBATH
pELIacMbIE 33141 HECIO0KHBIMU CXEMaMU, MarpaMMaMu, TIpyruMu popmamu rpagpuku
1 UX KOMOUHAIUSIMU,

YMEHUE HCMOJIb30BaTh WM  aAHAJU3UpPOBATh B Mpolecce  ydyeOHOM |
UCCIIENA0BATEILCKOM  ICATENBHOCTA HMH(POPMALMIO O BIUSHAA MTPOMBIIUICHHOCTH,
CEJILCKOTO XO035HCTBA U TPAHCIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOIHON CPEIBI.

KomMyHHKaTHBHbIE YHHBEpPCAJIbHbIE Y4eOHbIe JelCTBHSI:

YMEHUE 3a/aBaTh BOMPOCHI (B XOJE AUaiora U (Wju) AUCKYCCHM) MO CYIIECTBY
00cykaaemMoi TeMbl, (POPMYJIMPOBATH CBOM MPEUIOKEHUSI OTHOCUTEIIBHO BBITOJIHEHUS
MPEMIOKEHHON 3a1a4K,

NpUOOPETEHUE ONbITA TMPE3CHTAUMN PE3YJIbTATOB BBINOJHEHUS XUMHUYECKOIO
SKCIEPUMEHTA (JTAOOPATOPHOrO OIbITa, JIAOOPATOPHOM PAdOTHl MO HCCIEAOBAHUIO
CBOMCTB BELIECTB, y4€OHOTO MPOEKTA),

3aMHTEPECOBAHHOCTE B COBMECTHOW CO CBEPCTHHKAMH IIO3HABATEIIBHON W
UCCIIEIOBATENILCKON IEATENBHOCTH MPU PEMICHAM BO3HUKAMOIIMX NMPOOJIEM HA OCHOBE
yuéTa OOIMX MHTEPECOB W COTNTACOBAHMS MO3ULMHA (0O0CYXKACHHs, OOMEH MHEHUSIMH,
«MO3TOBBIC HITYPMbD», KOOPIUHALIMS COBMECTHBIX NECHCTBUI, OMPEACTICHUE KPUTEPHUER
1O OLEHKE KaYeCTBA BBIMTOJHEHHON pabOTHl U IPYTHE);,

PeryasiTuBHbIC YHUBEpCAJbHbIE Y4eOHbIC NEHCTBHUS:

YVMEHHE CaMOCTOSATEIBHO OIPENCNATh LEMN  JIEITEIBbHOCTH, IIJIAaHUPOBATH,
OCYILECTBIIATh, KOHTPOJIMPOBaTh W NOPHA HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
JESATENBHOCTh, BBIOMpPaTh HaubOonee 3(PPEKTUBHBIE CMOCOOBI PEIICHUS YYEOHBIX W
[MO3HABATEIBHBIX 3384, CaMOCTOSTEILHO  COCTABIATH WA KOPPEKTHUPOBATH
MIPEUTOKEHHBIA AJITOPUTM JIEUCTBUI MPH BBINOJHEHAN 3a0aHAN C YUETOM ITOIYyYECHUS
HOBBIX 3HAaHWI 00 HM3y4aeMbIX OOBEKTAX — BEUICCTBAX M PEAKLUUIX, OLECHUBATH
COOTBETCTBHE MOIYYEHHOTO PE3yJIbTaTa 3asABICHHON LEIH, YMEHHE HCIOJIL30BATh H
AHaJIM3UPOBATh KOHTEKCTHI, PEIaracMbI€ B YCIOBUU 3a1aHU.

HPEAMETHDBIE PE3YJIbTATDBI

B cocraBe npeAMETHBIX PE3YJITATOB MO OCBOCHHUIO O0S3aTEILHOTO COJEPIKAHUS,
YCTAHOBJICHHOTO JaHHOW (penepanbHOi paboyeii mporpamMoil, BBIACSIOT: OCBOCHHBIE
0Oy4YaroIMMUCSl HAYYHBIE 3HAHWS, YMEHHS W CIOCOOBI JEHCTBHMA, crenu@uueckue
VIS TPEAMETHONW 0O0nacTh «XWMHS», BHIbl JACATEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HAHMSI, €70 MHTEPIPETALMH, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
¥ HOBBIX CUTYalUsIX.

K koHy oOyueHus B 8 kJjacce mpeaMETHBIE Pe3yibTarkl Ha OA30BOM YPOBHE
JOJHKHBI OTPaKaTh C(OOPMUPOBAHHOCTh Y OOYUYAOLIMXCS YMEHMIA:

18



PacKpbIBaTh CMBIC OCHOBHBIX XHMHMYECKHX TMOHATHI: aroMm, MOJEKYyJa,
XUMUYECKHIA 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH (OHOPOAHAS U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHTEIIbHAS aTOMHAash WM MOJICKYJISIpHAs Macca,
KOJIMYECTBO BELICCTBA, MOJIb, MOJISIPHAS MAacca, MaccoBasi A0Sl XMMHUYECKOTO JIEMEHTA
B COCIWHCHWUMW, MOJSPHBIA  OOBEM, OKCHI, KHCJIOTA, OCHOBAHHWE, COJIb,
ANEKTPOOTPULIATENILHOCTD, CTENCHb OKUCIICHHS, XUMHYECKas PEaKIus, Kiraccu(puKarus
PEAKLMil: peaKMK COCIMHEHUS, PEAKIIMK PA3JI0KEHUS, PEAKIIMN 3aMEIIEHUSI, PEAKIINH
00MEHa, 3K30- U SHIOTEPMHUUECKHUE PEAKLMH, TEIUIOBOH d(PPEKT peakumu, siapo atoma,
ANIEKTPOHHBIA CIIOW aToMa, aroMHas OpOMTab, PaaiMyCc aToMa, XUMHYECKas CBs3b,
NOJIIPHAs W HEMOJIIpHAs KOBAJIECHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATHOH, AHWOH,
pPacTBOP, MaccoBas A0JIs BEIIECTBA (MPOLICHTHAS KOHLIEHTPAL|sl) B paCTBOPE;

WJUTIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHIA W PUMEHSTh 3TH
NOHSTHS MTPH ONMUCAHUK BEILECTB U UX MPEBPALICHHUIA;

UCMOJIb30BaTh XMMHYECKYI) CHUMBOJIMKY JUIsl COCTaBICHHs (POPMYJT BEUIECTB W
VPABHEHAN XUMHUIECCKAX PEAKLINIL,

OMPEAETSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCIICHD
OKHCIICHUS D3JIEMEHTOB B OWHAPHBIX COCIMHEHUSX, MPUHAIICKHOCT BEIICCTB
K ONpeACNEHHOMY KJIAcCy COCAVMHECHHWHA Mo (opMynaM, BHA XUMUYECKOW CBSI3H
(KOBAJICHTHAs! M1 HOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX,

packpeiBath cMbIch [lepuoaunueckoro 3akona [I. 1. Meunaeneesa: 1EMOHCTPUPOBATH
NOHMMAHUE TEPUOANYECKON 3aBHCHMOCTH CBONCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nosiockeHuss B llepmonnmyeckoil cucTeMe, 3aKOHOB COXPAHEHMS MAacChl BELIECTB,
NOCTOSTHCTBA COCTaBAa, AaTOMHOMOJIEKYJIIPHOTO YUEHU S, 3aKOHA ABOrapo;

OMHCHIBATh W XapaKTePU30BaTh TaOMMuHYr (opmy llepuonnueckoil cucTembl
XUMUYECKHX BJIEMEHTOB. pa3jMuarh MOHITHS «IJIABHAS MOArpymmna (A-rpymma)» u
«mobdouHas mnoarpynna (b-rpynna)», Majbie W OOJbIIME MEPUOABI, COOTHOCHTH
0003HaYCHHS, KOTOpble UMEIOTCS B Tabmuue «[lepmommueckas cuCcTeMa XMMUYECKUX
anemeHToB J[.M. MeHzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKHX OJJIEMEHTOB (COCTaB W 3apsan sapa, OOLIEe YHCIO BJIEKTPOHOB U
pacnpeaeieHue UX N0 JIEKTPOHHBIM CIIOSIM ),

KJIacCU(UUMPOBATh  XMMHYECKHE DBJIEMECHTBI, HEOPraHWYECKUE  BEIIECTBA,
XUMUYECKHE peakumu (IO YMCIy M COCTaBy YYACTBYHOIIMX B PEAKUMU BELIECTB,
no temnoBomy 3pdekry);

XaPaKTEPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECCKUE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB,  MOATBEP)KJAs  OMNMCAHWE MPUMEpPaMM  MOJICKYJSIPHBIX — YPABHEHHIA
COOTBETCTBYIOIINX XUMHUYECCKUX PEAKIINH;

IPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT X KAYECTBEHHOTO COCTABA,
BO3MO>KHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPALLICHHIA B PA3JIMYHBIX YCITOBUSIX;

BBIUKCIISATE OTHOCHTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYRO MAaCChl BEIIECTB,
MAaCCOBYIO JOJIF0 XMMUYECKOTO BJIEMEHTA MO (POPMYJIE COCAUHEHUS, MACCOBYIO JOJTO
BEIIECTBA B PACTBOPE, MPOBOJIUTE PACUYETHI MO0 YPABHEHUIO XUMHYECKOH PEaKIINAN;
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OPUMEHSTH OCHOBHBIC OTIEPALIMU MBICIUTEIbHOM NESITEIbHOCTH — QHAIM3 U CUHTE3,
CpaBHEHHE, OOOOLICHHUE, CHUCTEMATU3ALMIO, KIACCU(UKALUIO, BBISBICHUE MPUYHMHHO-
CIICJICTBEHHBIX CBSI3€M — MJIs M3Y4YCHUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIMH,
€CTECTBEHHO-HAYUYHbIC METO/Ibl TIO3HAHUS — HAOIIOICHUE, U3MEPEHHUE, MOACTUPOBAHHUE,
SKCIICPUMEHT (PEATTbHBIA U MBICTICHHBIH ),

ClIeZIOBaTh MpaBUJIaM TMOJIb30BAHUS XUMHUYECKOH ToCynoi u J1abopaTropHBIM
00OpyJIOBaHMEM, a TaKKE TMpaBWwiaM OOpalIeHUs C BELIECTBAMU B COOTBETCTBUM
C MHCTPYKUMUSAMH TIO BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB MO MOJTyUYEHHUIO
U COOMpaHHUIO Ta3000pa3HbIX BEMICCTB (BOAOPOJA W KHCIOPOAA), MPUTOTOBJICHUIO
PacTBOPOB C OMPENEIIEHHON MACCOBOM JOJIEA PACTBOPEHHOTO BELECTBA, IIIAHUPOBATH U
OPOBOJIUTh XUMHUUECKUE IKCICPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB MLIEIOUEH U
KHCJIOT C TIOMOIIBIO HHIMKATOPOB (JIAKMYC, (P€HONPTAIENH, METHJIOPAHK U APYTHUE).

K koHny oOyueHus B 9 KJjacce MpeIMETHBIE Pe3yjbTarbl Ha 0A30BOM YPOBHE
JOJHKHBI OTPaKaTh C(OOPMUPOBAHHOCTh Y OOYUYAOIINXCS YMEHUIA:

PacCKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHIATUAN: XUMAYECKUN IIEMEHT, aTOM,
MOJIEKYJ1a, MOH, KATHOH, aHUOH, TIPOCTOE BEIIECTBO, CIOHOE BEIIECTBO, BAICHTHOCTD,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKHCICHUS, XUMUYECKAs PEAKIMsS, XUMUYECKas
CBsI3b, TEIUIOBOM 3(PQEKT peakuuu, MOJb, MOISPHBIA 00OBEM, PACTBOP, BJIECKTPOJIUATHL,
HERJICKTPOJIUTHI, AJCKTPOIMTAYECKAS JUCCOLMALMS, PEAKUMU HOHHOrOo OOMEHa,
KaTrajan3arop, XMMHUYECKOE PAaBHOBECHE, OOpaTuMble W HEOOpaTHUMBIC PEAKLMH,
OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH, OKUCIIUTENb, BOCCTAHOBUTEID, OKHCIIEHUE
¥ BOCCTaHOBJICHUE, a/UIOTPONUs, amM(OTEPHOCTh, XMMHUYECKasi CBS3b (KOBAJCHTHas,
WOHHAsI, METAUIMYECKAs ), KPUCTAJUIMYECKAs PEIIETKA, KOPPO3Hsl METALIOB, CIUIABBI,
CKOPOCTb XWMHWYECKOW peakumu, NpeaesibHO AonyctuMas KoHueHtpaums [1JIK
BELICCTRA,

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH W TPUMEHSATHEITH
NOHSTHS ITPH ONMUCAHUK BEILIECTB U UX MPEBPALICHHUIA;

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJIsi COCTABJICHUS (POPMYJ BELIECTB W
YPABHEHAN XUMHUYECCKAX PEAKIINN;

ONMPEACTATh BAJCHTHOCTh W CTENEHb OKHUCIICHUS XHMHYECKHX DSJIEMEHTOB
B COCIMHEHUSAX PA3IMYHOIO COCTABA, MPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeaUMHEHUH mo (opMmysam, BUA XUMUYECKON CBSI3M (KOBaJICHTHAs, WOHHAs,
METAINIMYECKAs) B HEOPraHWYECKUX COCIMHEHUSX, 3apsJ HMOHA MO0 XUMHYECKOH
(dopmynie, XapakTep Cpelbl B BOAHBIX PacTBOpPaX HEOPraHWYECKUX COECIAWHEHWH, THI
KPUCTAINTNYECCKON PEIIETKN KOHKPETHOTO BELIECTRA,

packpeiBathk  cMbici  llepuomnyeckoro  3akoHa .M.  MeunngeneeBa u
JEMOHCTPAPOBATH €0 TOHUMAHUE. ONUCHIBATh U XaPAKTEPU30BaTh TAOIMYHYIO (GOpMy
[leppoanyeckoid CHCTEMbl XMMHUYECKHMX JJIEMEHTOB. Pa3jMyaTh MOHSATHS «TJIaBHas
noarpynna (A-rpynna)» u «nobounas noarpynmna (b-rpynna)», maneie U OomnblIne
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MEPUOJIbI, COOTHOCUTh OOO3HAYCHHUS, KOTOPHIE UMEIOTCS B MEPUOAMYECCKON TadnuIle,
C YMCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XUMHUUYECKHUX JIEMEHTOB (COCTaB U
3apsi sapa, 00IIee YUCIIO JICKTPOHOB U PACMIPEACTICHUE UX IO AJICKTPOHHBIM CJIOSIM ),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUM CBOMCTB SJIEMEHTOB U UX COETMHEHU I
B MPEACIIax MajibIX NEPUOOB U ITaBHBIX MOATPYIIN ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJTacCU(PUIMPOBATh ~ XUMHYECKUE  DJIEMEHTB, HEOPraHUYECKHUE  BEMICCTBA,
XUMUYECKAE PEaKIMK (MO0 YUCIY W COCTABYy YYACTBYIOIIUX B PEaKIMU BEIIECTB,
1o TEMI0BOMY 3 (PEKTY, MO NBMEHEHUIO CTENCHEN OKUCTIEHUS XUMHYECKIX DJIEMEHTOB);

XapPaKTEPU30BaTh (OMUCHIBATH) OOIMIME U CHCHU(PUUCCKUEC XUMHUYECKUE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIICCTB, MOATBEPKIas OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX U
WOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMIA,

COCTABJISITh YPABHCHUS JJICKTPOIMTUUYECKOM AUCCOLMALMU KUCIIOT, WICJT0YCH H
COJICH, TOJIHBIE M COKPAUIEHHBIC YPABHEHUS PEakUWié MOHHOTO OOMEHA, YPaBHEHUS
peaKuii, MOATBEPKAAIOIIMX CYIIECTBOBAHUE TEHETUYECKON CBSI3U MEXKIY BEIICCTBAMH
Pa3IUYHBIX KJIACCOB,;

PacKphIBaTh CYIIHOCTh OKUCIUTETBHO-BOCCTAHOBUTEIBLHBIX PEAKIIANA TOCPEACTBOM
COCTABJICHUS 3JIEKTPOHHOTO OajiaHCca ATHX PEaKIUii;

MPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOKHOCTH
MPOTEKAHUSI XMMUYECKUX MPEBPAIICHUIN B PA3JIMUYHBIX YCIOBUSIX;

BBIYKMCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MAacChl BEIICCTB,
MAaCCOBYIO JOJIF0 XMMUYECKOTO AJIEMEHTA MO (OpPMYyJIe COCAMHEHUS, MACCOBYIO JOJTO
BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI IO YPABHEHUIO XUMUUYECKON PEAKINN,

coOr01aTh MpaBujia MOJB30BAHUS XMUMHWYECKOM mocyAod W j1ad0paTOPHBIM
000OpyJIOBaHUEM, a TaKXE MpaBujia OOpalleHUss C BEUIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSIMU IO BBIMTOJHEHUIO JTA00OPATOPHBIX XUMHUUYECKUX OMBITOB MO MOJTYUYEHHUIO
1 COOMPAHUIO ra3000pa3HbIX BEUIECTB (AMMHUAKA U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIIMK, TMOJATBEPKAAIONINEC KAYECTBEHHBI COCTaB PAa3IMYHbIX
BEIIIECTB. PACIO3HABATh OMBITHBIM NYTEM XJIOPHI-, OpOMMI-, HOAWA-, KapOoHaT-,
docdar-, cunmkar-, cyibdar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHU S M MOHBI U3YUYEHHBIX
METAJUIOB, MPUCYTCTBYIOIINAE B BOIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB,;

MPUMEHSTH OCHOBHBIC OTIEPALIMH MBICTUTENBHON NEATEILHOCTH — aHAJIM3 U CHHTE3,
cpaBHEHUE, OOOOUICHHE, CHCTEMATU3alMI0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSA3EW — JUII U3YYEHUsS CBOWCTB BEIIECTB M XWMHYECKUX PEAKLHUN, €CTECTBEHHO-
Hay4HbIE METOJIbl TO3HAHUS — HAOMIOJCHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIEPUMEHT
(peanbHBIA U MBICIICHHBIH ).
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KonnuectBo Bemectra. Monbs. Mouisipras
macca. B3auMoCBsI3b KONMYECTBA, MACChl
Y YHCJIA CTPYKTYPHBIX €MHUIL BEMICCTRA.
Pacuétel no popmynam XMMHUYECKUX
COCIMHEHU.

DOUNYECKUE U XUMUYECKUE SIBJICHUS.
XuMHUYECKas peakius U €€ MPU3HaKH.
3aKOH COXPAHEHUS MACCHI BEIICCTB.
XUMUYECKUE YPABHEHHUSI.
Knaccudukanus XaMA4eCKUX peakiui
(CoenMHEHUS, PA3I0KCHHUS, 3aMEIIEHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

duznueckne CBOCTBa 00Pa3IoB
HEOPraHWYECKUX BEIIECTB — METAIIIOB U
HEMETAJIJIOB.

OOpa3upl BEMIECTB KOTMYECTBOM 1 MOJIb.
duzndeckue IBICHUS (TJTABJICHUE BOCKA,
TasHUE JIbJIA, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHACHC AL
BOJIbI).

XHAMHYECKUE ABJICHUS (TOPEHUE CBEYM,
NPOKAJTMBAHUE METHOM MPOBOJIOKH,
B3aMMOJIEHCTBHE CO/IbI TN MEJla

C COJISTHOM KMCITOTOH ).

HaGnronenne npu3HakoB MPOTEKaHUS

PaccraBnsaTe KO3 PULHECHTHI

B YPaBHEHUSX XUMUYECCKUX PEAKIIUH.
HaGnronare u onuceiBaTh 00BEKTHI

IPY MPOBEACHUU JIEMOHCTPALUil 1
Ja00paTOPHBIX OMBITOB.

[TpoBOIUTE BEIYUCIIEHUS IO PopMyIam
XUMHUYECKHX COCTMHEHUH U YPaBHEHUSAM
XAMHAYECKUX PEAKLIHAM.

[IpuMEHSTE ECTECTBEHHO- HAY YHBIE
METO/IbI MO3HAHUS (B TOM YKCIIE
HaOII0JICHUE, MOJIETTUPOBAHHUE,
SKCIIEPUMEHT U OCHOBHBIC ONIEPALIAN
MBICJIUTENIBHOMN EATENBHOCTH
(cpaBHEHUE, Knaccu(pukanms)
BricTpanBath pa3BEPHYTHIE TUCEMEHHBIC
1 YCTHBIE OTBETHI € OITOPOi

Ha uH(opMaIuio u3 yueOHUKA U
CIPABOYHBIX MATEPUATIOB, TPAMOTHO
MCTIOJIb30BAaTh N3YYCHHBIN MOHATUHHBINA
anmnapar Kypca XUMHAA
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XUMUYECKUX PEAKIUi (pa3sIoKEHUE
caxapa, B3auMOJICHCTBUE CEPHOM
KHCTIOTHI C XJIOPUJAOM Oapust, NOJTyYEHUE
U paznokenue ruapokcuaa meau (1)
[IPY HArPEBaHWH, B3aUMOJICVCTBUE
Kenesa ¢ pactBopom cosmm meau (11).
OneITHI, WITIOCTPUPYIOILKE 3aKOH
COXPAHEHUS MACCHI.

Jlabopamopnwvie onvimut:

Coznanue MoIeneli MOJIEKYJT
(IIapOCTEP)KHEBBIX ).

Onucanue PU3N4eCKux CBOMCTB
00pa3iioB HEOPraHMYECKUX BEIIECTB —
METAJIJIOB U HEMETAJIIOB.
HaGmronenune ¢pusnueckux (MiaBieHUE
BOCKA, TASIHHE JIbJA) U XUMUYECKUX
(rOpeHue CBEUYM, NPOKATMBAHUE MEAHON
POBOJIOKH ) SIBJICHHIA.

HaGnronenune n onvicaHrue Mpu3HaKOB
NPOTEKAHUST XUMHYECKUX PEAKIMAN
Pa3HBIX THUIIOB.

Buiuucnenus:

OTHOCHUTEIIBHON MOJIEKYJIIPHON MacChl
BEUICCTB, MOJISIPHOM MacCChl, MacChI

BCIIICCTB, MACChl U KOJIMYCCTBA BCILICCTBA,

MacCCOBOM J10JIM XMMUYECKOT0 AJIEMEHTA
1o GopMyJie COEAUHEHUS,
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110 YPABHEHUSM XUMHUUYECKUX PEAKLUIMA:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHTOB WIK MPOAYKTOB PEAKLIMH

Hroro no pasaeny 20

Paszpnen 2. Baxueiimme npeacTaBuTe/ Il HCOPraHUYeCKUX BEIeCTB

2.1 | Bo3nyx. Kucmopon. 6
[Tonsarue

00 okcuaax

Bo3ayx — cmece razos. Cocras BO3yxa.
Kucnopon — 35eMeHT 1 mpocToe
BELIECTBO. HaxokaeHue kucinopoaa

B IPUPOJE, PUBNUYECKUE U XUMUYECCKHE
cBoiicTBa (peakuuu ropeHust). OKCHIBI.
[Tpumenenne kucmopoaa. CnocoOsl
NOJIyYEHUST KACIOPOJa B TAOOPaTOPUU U
MPOMBILIJIEHHOCTH. KpyroBopot
Kucnopoaa B mpupoae. O30H —
AJJIOTPOITHAS MOAM(PUKALINS KUCIOPOAA.
TennoBoi 3PPHEeKT XUMUUECKON PEAKIINH,
TEPMOXUMHYECKHAE YPABHEHUS, 3K30-

Y SHAOTEPMHUYECKUE PeaKuu. TOMIMBO:
yroJib U METaH. 3arps3HEHUE BO3/yXa,
YCHJIEHUE MAPHUKOBOTO 3 dekTa,
pa3pylLICHAE 030HOBOTO CJIOSI.
Xumuueckuii IKCHEPUMEHM:
Jlemoncmpayuu.

KauecTBeHHOE OnpeeneHme CoaepKanus
KHACTIOPO/Ia B BO3AYXE

[Tonyuenue, cobupaHue, paclio3HABaHUE

Hcnonb3oBaTh XUMUUECKYHO CUMBOJTUKY
JUTS COCTaBJICHUS (POPMYJT BELIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUH XUMUUECKUX
peaxkuii ¢ y4aCTUEM KHUCIIOPOIa.
XapakTepHu3oBaTh (ONUCHIBATH ) COCTAB
BO3/yXa, (PU3NUYECKUE U XUMUUECKUE
CBOICTBA KMCIOPOAA, CIOCOOBI €70
NOJTYUYEHMsI, TPUMEHEHUE U 3HAUCHUE

B IIPUPO/JIC U KU3HU YEJIOBEKA.
CpaBHMBATh peaKIi TOPEHUS 1
MEUICHHOTO OKHCIICHUSI.

OOBACHATH CYLITHOCTh KOJOTHMYECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/yXa.

CnenoBath mpaBuiiam O€30MacHOi
paboThI B TaOOpaTOpPUM MPU
UCMOJIb30BAHUU XUMUYECKON MOCY AbI U
000pyI0BaHUS, A TAKKE MPABUIIAM
oOpalieHus C TOPOYMMH BEUIECTBAMMU.
[ImaHupoBaTh ¥ OCYIUECTBIIATE HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
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1 A3YYEHHUE CBOMCTB KUCIOPOIa.
HaOntonenue B3auMoieiicTBYS BEIIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPEHUS
(moxapa).

Jlabopamopnwiii oneim:

O3HakoMIICHHE C 00pa3liaMi OKCHJIOB U
ONMCAHUE UX CBOMCTB.

IIpaxmuueckas paboma:

Ne 3. TTonyuenue u codupanue
KHCJIOPOJa, U3YYEHHUE €TI0 CBOUCTB.
Buiyucnenusi:

MOJICKYJIIPHOM MacChl KUCJIOPOJa U
030HA HA OCHOBAHWH aTOMHOW MaCChI
XUMUYECKOTO DJIEMEHTA,

KOJIMYECTBA, MACChl BEIIECTBA

M0 YPAaBHEHUSM XUMHUUCCKUX PEAKIINi

NPOBOAMTH HAOTIOACHHUS, 1€TATh BBIBOIbI
1O Pe3yJIbTaTaM 3KCIEPUMEHTA

P NPOBEACHUHA JTAOOPATOPHBIX OIBITOB
Y TIPAKTHYECKOI pabOTHI.

BBIUMCIIATE KOMTUYECTBO BELIECTBA,
00BbEM raza no GopMmyJiaM.

YyacTBOBaTh B COBMECTHOM padoTe

B IpyMIIE.

BricTpanBath pa3BEPHYTHIE MUCEMEHHBIC
1 YCTHBIE OTBETHI € OITOPOit

Ha uH(opMaIuio u3 yueOHUKA 1
CIPABOYHBIX MATEPUATIOB, TPAMOTHO
WCTIOJIb30BAaTh N3YUCHHBIN MOHATUHHBINA
anmnapar Kypca XUMHAA
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Bonopon. [Tonstue
0 KHCJIOTAX U COJIAX

Bonopoa — anemMeHT 1 mpocToe
BEILIECTBO. HaxoxkaeHue Bogopoaa

B MPUPOAE, (PU3HUECKNE U XUMUUYECKUE
CBOICTBA, MPUMEHEHHUE, CIIOCOOBI
nony4yeHus. KucmoTel v comu.
MonsipHblii 00bEM Ta30B. PacuéThl

0 XUMHUYECKUM YPABHCHHUSIM.
Xumuueckuiit IKCREpUMeHm:
Jlemoncmpayuu.

[Tonyuenune, cobupanue u

PackpbIBaTh CMBICH M3yYaCMBIX MOHSATHIA
Y MIPUMEHSTH 3TH MOHATHS MPU ONUCAHUH
CBOWCTB BEIIECTB U UX IIPEBPALLICHUN.
XapakTepu3oBaTh (OMKUCHIBATH)
(PU3AYECKUE U XUMUYECKHE CBOKCTBA
BOJAOPOJA, CIIOCOOBI €ro MOMYUYEHUS,
NPUMEHEHHE.

Cobupats nprOOp Il NOTYUYEHHS
BOJIOPO/JIA.

Hcnonb30BaTh XMMUYECKYHO CUMBOJIMKY
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pacro3HaBaHKE BOAOPOAA.
BzaumoneicTBre BOIOpoaa ¢ OKCUIOM
meam (1)

Jlabopamopnwiii onvim:
B3aumonelcTBIE KHCIOT C METAJUTAMH.
IIpaxmuueckas paboma

No 4. Tlonyuenue u cobrpanue BOI0OPOa,
M3YYECHUE €TO CBOWCTB.

Buiyucnenusi:

00BbEMa, KOJIMYECTBA BEILICCTRA ra3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BELIECCTBA WU O0BEMY;

00BEMOB ra3oB MO YPABHEHUIO PEaKUU
HA OCHOBE 3aKOHA OO BEMHBIX OTHOLIEHUIA
ra3oB

11l COCTaBJICHUs! (JOPMYJT BELIECTB,
MOJICKYJISIPHBIX YPABHEHUH XUMUYECKIX
peaxkmuii ¢ ydacTueM BOAOPOIA.
BbIYucasTh MOJISPHYIO MACCy BEILECTB;
KOJIMYECTBO BEIIECTBA, 00BEM Ta3a,
MAaccy BEIIECTBA,;

[TpoBOUTH PACUYETHI O YPABHEHUSM
XUMHUYECKUX PEAKIUI: KOJUYECTRA,
00BbEMa, MaCChl BEILIECTBA MO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce PEareHTOB
WA TPOAYKTOB PEAKIIHH.

CnenoBath mpaBuiiam O€30MacHOi
paboThI B TaOOpaTOPUM MPU
UCMOJIb30BAHUU XUMUYECKOHN MOCY AbI U
000pyI0BaHUS, a TAKKE MPABUIIAM
oOpauieHus C TOPOYUMH BEUIECTBAMU

B OBITY.

[ImaHupoBaTh ¥ OCYILECTBIIATE Ha
MPAKTUKE XUMHUECKUE IKCTIEPUMEHTHI,
IPOBOIUTH HAOTIOEHUS, I€NATH BHIBOIbI
1o pe3ysbTaraM dKCIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM padoTe

B TPYIIIE
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Bona. PactBopsl.
[lousarne
00 OCHOBAHUSX

duzndeckue CBOMCTBA BOJABL. Boaa kak
PacTBOPUTENL. XUMUUYECKUE CBONCTBA
BO/IBI.

OcHoBaHusl.

PackpbIBaTh CMBICIT U3y4aeMBIX TOHATHIA
W IPUMEHATH 3T NOHATHSA [IPUA OITUCAHUHA
CBOWCTB BEIIECTB U UX IIPEBPALLICHUN.
Xapaktepus3oBaTh (PU3NUECKUE U
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PactBopsl. Pose pacTBOpoB B Ipupoie 1
B JKU3HU 4esoBeka. KpyroBopot BoJbl
B MPUPOAE. 3arps3HEHUE TPUPOTHBIX
BOoA. OXpaHa 1 OYMCTKA IPAPOAHBIX BOA.
HacellieHHbIe 1 HEHACHIIIEHHBIE
pacTBOpEl. PACTBOPUMOCTD BEILIECTB

B BOoJIE. MaccoBas 10715 BEIECTBA

B pacTBOpeE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu.

PacTBOpeHME BEMECTB C pa3InYHON
PacTBOPUMOCTHIO.

BzanmoneicTsre BOABI C METATUIAMU
(HaTpUEM H KATBLIUEM ).
HccnenoBanue pacTBOPOB KUCIIOT U
IIETI0YEH C TOMOIIBIO HHAUKATOPOB.
Jlabopamopnwvie onvimui
HccnenoBanne 0coOCHHOCTEH
PacTBOPEHUS BEIIECTB C PA3IUYHON
PacTBOPUMOCTHIO.

[IpuroroBneHue pacTBOPOB

C OMPEAETEHHON MAaCCOBOM HOJIEH
pacTBOPEHHOTIO BEIIECCTBA.
Ipaxmuyuecxas paboma

Ne 5. TTpurotoBneHue pacTBOpoB

C OMPEAETEHHON MAaCCOBOM HOJIEH
pacTBOPEHHOTIO BEIIECCTBA.

XUMHUYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEISE B TPUPOIHBIX MPOLECCAX.
CocTaBysTh ypaBHEHUS XUMUYECKHX
PEaKInii C y9aCTHEM BOJIEL.

OOBACHSTH CYIIHOCTh 3KOJIOTHYECKUX
npo0JieM, CBA3AHHBIX C 3arpPI3HECHHEM
NPUPOIHBIX BOJ, CIOCOOBI OUMCTKH BOIBI
OT MPUMECEH, MEPBI 110 OXPAHE BOA

OT 3arps3HCHUSL.

[ IimaHupoBaTk ¥ OCYIIECTBIIATH

Ha MPAKTHKE XUMUYECKHE
3KCIEPUMEHTBI, TPOBOAUTH HAOTIOACHHUS,
JIeNIaTh BBIBOJIBI [0 PE3YJIbTATAM
AKCIIEPUMEHTA MTPH MPOBEACHUHI
71a00PaTOPHBIX OMBITOB U MPAKTUYECKOM
paboTBhI.

CnenoBath mpaBuiiam O€30MacHOM
paboThI B TAOOpaTOPUM MPU

W CIOJIb30BAHUN XUMUYECKOM MOCY bl 1
000pyI0BaHUSI.

[TpoBOIUTH BEIYKACIEHHS C TPUMEHEHUEM
MOHSTHS «MAcCOBast J0JIsl BEMIECTBA

B PacTBOPE.

BricTpanBath pa3BEPHYTHIE MUCEMEHHBIC
1 YCTHBIE OTBETHI € OITOPOi

Ha MHGOPMAIINIO U3 yYcOHUKA U
CIPABOYHBIX MATEPUAIIOB, TPAMOTHO
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Buiuucnenusa:
C UCMIOJIL30BAHUEM MTOHATHUSI «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPEY

WCTIOJIb30BATh N3YUCHHBIN MOHATUHHBINA
armapar Kypca XUMuu

24

OCHOBHBIE KJTACCHI
HEOPraHUYECKUX
COCIUHCHUMN

11

Krnaccu(pmkanns HeoOpraHuuecKkux
coequHennid. Okcuapl. Knaccupukanms
OKCHJIOB: COJICOOPA3YIOIINE (OCHOBHBIE,
KHACTIOTHBIE, aM(POTEPHBIC) U
HeconeoOpasyromme. HomeHnknarypa
OKCUJIOB. DU3NUECKUE U XUMHUUYECKUE

CBO¥CTBa OKCUIOB. [lonydyeHne OKkcnuaos.
OcHoanus. Kiaccupukanyst OCHOBaHUIA:

EI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenknarypa ocHoBaHui. PU3ndecKue
1 XUMUYECKUE CBOMCTBA OCHOBAHMIA.
[TonydeHue OCHOBaHUIA.

Kucnotel. Knaccugukanms Kucior.
Howmenxkmnarypa kucnot. Ousnyeckue
1 XUMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiioB H.H. bekerosa.
[TonmyyeHue KUCIOT.

Comu. HomeHknatypa cosei.
OU3NYECKUE U XUMUYECKUE CBOMCTBA
cosieil. [Tonydyenue comei.
I'eHeTnueckas CBA3b MEXKAY KIIacCaMu
HEOPraHUIECKUX COCTMHEHMUIA.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

KnaccupuuupoBars nzyvyacmele
BEIECTBA IO COCTABY M CBOHCTBAM.
CocraBysatb GOPMYJIBI OKCHIOB, KACIIOT,
OCHOBAHUM, COJICH U HA3LIBATh UX

10 MEXIYHAPOIHON HOMEHKIIATYPE.
[Tporao3upoBaTe CBOMCTBA BELICCTB

HAa OCHOBE OOIIMX XUMUYECKHX CBOHCTB
W3YYECHHBIX KJIACCOB/TPYII BEUIECTB,

K KOTOPbIM OHH OTHOCSITCSI.

CocTaBysTh MOJIEKYJISIPHBIC YPABHECHUS
PEaKLAN, WUTFOCTPAPYOIINX
XUMHUYECKHE CBOMCTBA U CITIOCOOBI
NOJIyYEHHUS] BEWIECTB H3YUYEHHBIX
KJIACCOB/TPYIII, a TAKKE
NOJATBEPKAAOIIMX TEHETHYECKYIO
B3aMMOCBSI3b MEXKy HUMHU.
[Tpou3BOANTH BEIYMCICHHS

N0 YPABHEHUSM XUMHUYECKHAX PEAKIHIA.
[ImaHupoBaTk ¥ OCYIIECTBIIATH

Ha MPAKTHKE XUMUYECKHUE
3KCIEPUMEHTBI, TPOBOAUTH HAOTIOACHHUS,
JIeNIaTh BBIBOJIBI IO PE3YJIbTATAM
SKCIEPUMEHTA TP MTPOBEACHAN
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
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OOpazipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIACCOB.

OnBITHL, UJUTKOCTPUPYIOLIUE XUMUYECKHAE
CBOWCTBA KJIACCOB HEOPTaHWYECKUX
BELIECTB.

Jlabopamopnwvie onvimui

Onpenenenue pacTBOPOB KUCIIOT U
IIEJI0YEH C TOMOIIBIO HHAUKATOPOB.
H3yuenne B3anMOAEHCTBUS KUCIIOT

C METAJUTAMH, PEaKIUil HERTPATN3ALAH.
BzanmoneicTere pacTBopa cepHOit
KHACTOTHI ¢ okcuaoM meau (11).
[TonyyeHue HEPACTBOPUMBIX OCHOBAHHUH.
BrITecHEHHE OTHOTO METAIUIA APYTUM
13 pacTBOPA COJIH.

Ipaxmuuecxas paboma

No 6. PemieHue 3KCepruMEHTAIBHBIX
3a1a4 no reMe « BaxkHenme Kiraccsl
HEOPTaHWYECKUX COCTUHEHUI).
Buiuucnenus:

110 YPABHEHUSAM XUMHUUYECKON PEAKLIUH:
KOJIMYECTBA BEUIECTBA, 00BbEMA, MACCHI
10 U3BECTHOMY KOJIMYECTBY BEILECTBA,
00BEMY, Macce peareHTOB WJH
MPOIYKTOB PEAKLIMH

padoT.

CnenoBaTh mpaBuiaM 0€30MacHOM
paboThl B 1abopaTopuu

P UCIOIB30BAHUM XUMHAYECKOM
MOCYIbl K1 000PYAOBaHMUSI.
BricTpanBath pa3BEPHYTHIE TUCEMEHHBIC
1 YCTHBIE OTBETHI € OITOPOi

Ha uH(opmManuio u3 yueOHUKa 1
CIPABOYHBIX MATEPUATIOB, TPAMOTHO
HCTI0JIb30BATh N3YUCHHBIN MOHATUWHBINA
anmnapar Kypca XUMHAA

Hroro no pazaeny:
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Paszpnen 3. Ilepuoguyueckuii 3axon u Illepuoanyeckas cucrema xumuveckux dieMenToB /I, U. Menaeneesa. Ctpoenne
aTOMOB. XHMHU4€CKas CBsI3b. OKHCIUTE/IbHO-BOCCTAHOBUTEIbHbIC PEAKIHH
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3.1

ITepromnueckuii
3aKOH U
ITepuoanyeckas
cucremMa
XUMHYECKUX
3IIEMEHTOB

. U. Menneneena.
Crpoenue aroma

[lepBbic MOMBITKK KIacCU(pUKALUU
XUMHYECKUX 311eMEHTOB. [loHsATHE

O rpynnax CXOAHBIX AJIEMEHTOB
(LIETIOYHBIE U IIETOYHO3EMETBHBIC
METAJIJIBL, TAJIOTCHbI, HHEPTHBIC a3kl ).
ONEMEHTBI, KOTOPbIE 00pa3yroT
amM(pOTEPHBIC OKCUABI U TUAPOKCUIBIL.
[Teproanuecknii 3akoH. [ leproanueckas
CUCTEMA XMMHUYECKHUX SJIEMEHTOB

J.1. Menneneesa. KopoTkonepuoasas u
JUTMHHOTIEpUOIHAsE (POPMBI
[TeproauuecKkoi CUCTEMBI XUMHYECKHAX
anemeHToB J[.M. Menneneesa. [lepuonst
U Tpynibl. GU3HYECKUA CMBICT
NOPSAKOBOTr0 HOMEPA, HOMEPOB EPHOAA
Y TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. COCTaB aTOMHBIX
saep. M3oromnsl. DnmekTpoHbl. CTpoeHue
AJNEKTPOHHBIX 000JIOYEK ATOMOB MEPBBIX
20 XUMHYECKHUX JJIEMEHTOB
[Teprnoanyeckoit cucTemMbl

J.1. MenneneeBa. XapakTepucTHKa
XUMHYECKOTO DJIEMEHTA

10 €70 NMOJIOKEHUIO B [leproanveckoi
cucreme J|.U. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHUS paanyca

PackpbiBars CMBICT IEPHOAUYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOIHLBI
«ITepnoanueckas cucteMa XUMUYECKUX
s51eMeHTOB /.M. Menaencenay.
MoaenupoBaTh CTPOEHHE aToMa,
DHEPreTHYECKUX YPOBHEHN U IOAYPOBHEN
[IPY TTIOMOIIM PUCYHKOB, JJIEKTPOHHBIX
KOH(pUTypaluii U 3JIEKTPOHHO-
rpaguyecKkux (opMyIL.

[TosicHATE pU3NYECKHil CMBICT
MTOPSAKOBOI0 HOMEPA, HOMEPOB MEPUOIA
Y TPYIIIBI SJIEMEHTA.

XapakTepru3oBaTh XUMUYECKUE SJIEMEHTEI
MEPBBIX TPEX NEPUOJIOB, KAITUN, KB
U UX COCAUHEHUS T10 MTOJIOKEHUIO

B [lepunoanueckoii cucreme

J.1. Menneneena.

OOBACHSTH 00IIKE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB (M3MEHEHUE PAJNYCOB
aTOMOB, AIEKTPOOTPULIATEIBHOCTH,
BAJICHTHOCTH ) X UX COCTMHEHU I

B IIpeaeax MajbIX NEPHUOI0B U TTIABHBIX
MOArPYIIL ¢ YYETOM CTPOEHUS UX
ATOMOB;
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ATOMOB XMMHUYECKHUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETANTMYECKHAX
CBOMCTB 1O IPYIINAM U MEPUOIAM.
3nauenue [leproamueckoro 3aKkoHa u
[TeproaArUECKON CUCTEMBI XUMHYECKUX
BIIEMEHTOB I PA3BUTHSI HAYKU U
npaktukuy. J[.M. Menzaenees — yu€Hblii 1
I'PXIAHVH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

B3anMoaeicTere ruipOKCHIA LIMHKA

C pacTBOpaMHU KUCJIOT U LIETTOYEH.
MopaenupoBaHue CTPOEHUS MOJIEKYJT
[IPA ITOMOIIY PUCYHKOB, MOJIETIEN,
AJNIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
Tabnuua «llepuonuueckas cucrema
XUMHUYECKUX JJIEMEHTOB

JI.1. MennaeneeBa».

Jlabopamopnwvie onvimul

O3HakoMIICHHE C 00pa3iiaMu METAIJIOB U
HEMETAIIIOB

YyacTBOBaTh B COBMECTHOM padoTe

B NIap€ WJIM IPyNIeE.

BricTpanBath pa3BEPHYTHIE TUCEMEHHBIC
1 YCTHBIE OTBETHI € OITOPOit

Ha HH(QOPMAaLHIO U3 YUeOHHUKA U IPYTUX
WMCTOYHUKOB, B TOM uncie MHTepHeTa

32

XUMHYECKas CBIA3b.
OKHUCIUTENIBHO-
BOCCTAHOBHUTEIILHBIC
peakiuu

XuMudeckas cBa3b. KoBajgeHTHad
(MoNsIpHAst U HETIOJISIPHAs ) CBSI3b.
ONEKTPOOTPUIATELHOCTh XUMHYECKHAX
ayieMeHTOB. MoHHas cBsA3b. CTEeNEHb
okuciacHusl. OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIE peakiuu. [ Iponecchl

PackpbIBaTh CMBICIT H3y4aeMbIX TTOHATHIA.
Onpenenars BUI XUMUYECKOM CBA3U

B COCIMHEHUH.

MozenupoBaTh CTPOCHUE MOJIEKYIT

IIPA MIOMOIIU PUCYHKOB, MOJEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYJI.
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OKHCJICHUSI U1 BOCCTAHOBJICHUSI.
OKHCIIATENN U BOCCTAHOBUTEIH.
XHAMHYECKUI HKCIIEPUMEHT: U3yUYECHUE
00pasIioB BEIIECTB METAUIOB U
HEMETAJJIOB, B3AUMOJICHCTBUE
T'MIPOKCH/IA IMHKA C PACTBOPaMH KHUCIIOT
Y LIEJ0YEH, IPOBEICHUE OMBITOB,
WJUTFOCTPUPYIOUTUX MPUMEPHI
OKHUCITUTENBHO-BOCCTAHOBUTEITBHBIX
peakuuii (ropeHue, peakiun
PA3IIOKEHMSI, COCTUHEHUS ).
Xumuueckuii JKCnepumMenm:
Jlemoncmpayuu.

OnbITHL, UUTFOCTPUPYIOLTUE TPUMEPHI
OKHUCITUTENBHO-BOCCTAHOBUTEITBHBIX
peakuuii (ropeHue, peakuu
PA3IIOKEHMSI, COCIMHEHU )

Hcnonp30Bars XMMAYECKYHO CUMBOJIMKY
JUTS COCTABJICHUS (POPMYJT BELIECTB,
ANIEKTPOHHOTO OaJlaHCca PEAKIIMIA.
Onpenenars CTENeHb OKACIECHUS ATOMOB
XUMHUYECKHX 3JIEMEHTOB MO GOpMyJIaM U
COCTaBIIATH (POPMYJIbI OMHAPHBIX
COCIMHEHNHN M0 CTENCHU OKUCIICHUS
ATOMOB XMMHYECKHUX JIEMEHTOB.
Onpenensate OKUCIUTENb U
BOCCTaHOBUTENL. PaccTaBisaTh
KO3(PPUIMEHTHI B CXEMAX MPOCTHIX
OKHUCJIATEIBHO-BOCCTAHOBUTEBHBIX
PEaKIAi METOAOM DIIEKTPOHHOTO
OanaHca.

HabGnronare XUMHYECKHAE OTBITHI

10 NIJIAHY, QHAIM3UPOBATh U IENIATh
BBIBOJIBI.

Hcnonb3osare UKT s coznanus
MOJIEJIEN, TOATOTOBKH ITPE3CHTALNH,
JOKJIAQ0B T10 TEME.

BricTpanBars pa3BEPHYTHIE TMCHMEHHBIE
1 YCTHBIE OTBETHI C OITIOPOM Ha
uH(}OpPMALKUIO U3 yUeOHUKA U IPYTUX
MCTOYHHMKOB, B TOM ynciie MHTEpHETa

Hroro no pazaeny 15
PesepBHOE Bpems 3

OBIIEE YHNCJIO YACOB 68
I10 ITPOT'PAMME
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9 KVIACC

HanmenoBanue
Ne Komnuectso OCHOBHBIE BUBI IEATEIIBHOCTH
Pa3/CIIOB U TEM Conepxkanue 00yueHust
n/n 4acoB o0yvarommxcs
y4eOHOTr0 MpeaMeTa
Pasznen 1. BemecTBo 1 XMMH4YECKHE PeaKIIUH
1.1 | [ToBTOpeHue u 5 Ilepuonnueckuii 3akoH. [lepruoanyeckas | Xapakrepu3oBaTb XUMUYECKHAE JIEMEHTEI

yrayOJieHue 3HaHU i
OCHOBHBIX Pa3/IcIOB
Kypca 8 kiacca

CUCTEMA XUMUYECCKHUX BJIEMECHTOB
.. Menneneea. CTpOCHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHCHHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kajusl, KaJbIUs U UX
COCIMHEHUI B COOTBETCTBAU

C MOJIOKEHUEM BJIIEMEHTOB

B [ lepnoanveckoi CUCTEME U CTPOCHUEM
HX aTOMOB.

CrpoeHue BEmECTBA: BUABI XUMUYECKOM
CBsI3U. THIBI KPUCTATUTUUECKHUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEIICCTBA OT TUMNA KPAUCTAULTAYECKOM
PEMIETKH W BUIa XUMUYECKOM CBSI3U.
Krnaccugukanms u HOMEHKIaTypa
HEOPraHWYECKUAX BEMIECTB. XUMUUECCKUE
CBOMCTBA BEIIECCTB, OTHOCALIIUXCS

K Pa3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COCAVMHEHUI, TCHETUYECKAs CBS3b

HCOPraHn4CCKuX BCIICCTB.

NEPBBIX TPEX MEPUOOB, KaJIUS U Kb
10 WX MOJOoXKeHUIO B [leprnoanueckoii
cucreme JI. 1. Menaeneena.
Knaccugunupopars 1 Ha3bIBaTh
HEOPraHWYECKUE BEIECTBA M3YUYCHHBIX
KJTACCOB.

OnuceiBaTh 00IUE XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
NOJATBEPKIATh CBOWCTBA MPUMEPaAMH
MOJIEKYJISIPHBIX YPABHEHUI XUMUYECKIX
peaKuunii.

Onpenensate BUJ XMMHYECKOH CBSI3U U
TUI KPUCTAJUTMYECKON PEMIETKH
BEIICCTBA.

[TporHo3upoBaTe CBOMCTBA BELIECTB

B 3aBUCHMOCTH OT X CTPOCHHSI.
BricTpanBarh pa3BEPHYTHIE MUCEMEHHBIC
1 YCTHBIE OTBETHI C OIIOPOi

Ha HHPOPMALHIO U3 yYeOHUKA 1
CIPAaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
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Xumuueckuii IKCREpUMeEHm:
Jlemoncmpayuu:

O3HAKOMJICHUE C MOJETAMU
KPUCTAINIMYECKUX PELIETOK
HEOPraHNYECKUX BEIIECTB — METAIIOB
1 HEMETAJUIOB (rpadura v anmasa),
CJIOHBIX BEHIECTB (XJIOpUAa HATPU)

WCII0JIB30BATh N3YYCHHBIN TOHATHHHBINA
arrapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XAMHYCCKHAX
peaxuit

Knaccupukanms XUMAYECKAX PEAKIIMIA
N0 Pa3’IMYHbIM MPU3HAKAM (I10 YUCITY U
COCTaBY YUYaCTBYIOIIUX B PEAKLIMU
BEIIECTB, M0 TEIJIOBOMY 3(PPeKTy,

10 U3MEHEHUIO CTENEHEN OKUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB,

10 0OpPaTUMOCTH, 110 YHACTHIO
Katajm3aTopa). JK30- U
SHAOTEPMHUYECKHE PEAKIIH,
TEPMOXUMHUYECKHE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMHUYECKOM
peakuuu. [lonstre 06 0OpaTUMbIX

¥ HEOOPATUMBIX XUMHYECKUAX PEAKLIUSX.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTCHHBIX
peakuusx. [lonarue o karanuse.
[ToHsITHE O XUMUYECKOM PABHOBECHUH.
DaKTOpPBI, BIUAIOIIME HA CKOPOCTH
XUMHUYECKOH PEAKIIMH U TTOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.
OKUCITATENBHO-BOCCTAHOBUTEITLHBIE

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHIA
Y IPUMEHSTH 3TH MOHSATHS TPU ONMUCAHUT
CBOWCTB BEIIECTB U UX IIPEBPALLICHUN.
KrnaccupuuupoBars XUMAYECKUE
PEAKIMU 110 PA3JIMYHBIM TPA3HAKAM.
YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOH PEaKIMK OT Pa3IMYHbIX
(hakTopOB.

[Iporuo3upoBars BO3MOKHOCTH
NPOTEKAHU ST XUMUYECKHX MTPEBPALLEHUIA
B PA3JIMYHBIX YCIOBHSIX.

Onpenensite OKUCITUTEND U
BoccTraHoBuTenb B OBP.

CocTaBATh 3JEKTPOHHBIN OanaHc
peaKumu.

[Tpon3BONTE BEIYUCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOI paboTe

B NIAPE WM TPYyMIIE.

BricTpanBarh pa3BEPHYTHIE MMCEMEHHBIE
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peaKuuu, SJIEKTPOHHBINA OajlaHC
OKHUCJITEIBHO-BOCCTAHOBUTEIBHOM
peakumn. CoCTaBIICHUE YPABHEHUI
OKHCITUTENTbHO-BOCCTAHOBUTEIIBHBIX
pPEaKLMii C UCNIOJIB30BAHUEM METO1A
AJIEKTPOHHOIO OanaHca.

Xumuueckuiit IKCnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON PEAKIIAN OT BO3ACHCTBHS
pa3nuuYHbIX (PAKTOPOB.

OnBIThL, HJUTFOCTPUPYIOLLUE TPUMEPHI
OKHCITUTENTbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NOXKEHHS, COCTMHECHUSA ).
Buiyucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
pPEarcHTOB WM MPOAYKTOB MO
YPaBHCHHSIM XUMHYECKHX PEAKIAIA

1 YCTHBIE OTBETHI C OIIOPOH

Ha uHdopMaIIo U3 y4eOHHKA 1
CIIPAaBOYHBIX MATEPUAIIOB, TPAMOTHO
WCII0JIB30BATh N3YYCHHBIN TOHATHHHBINA
arnrapar Kypca XuMHuu

1.3

ONEKTPONIUTUYECKAS
JIUCCOLAIHS.
XUMHUYECKUE
peaKumn

B pacTBOpax

Teopus ANEKTPOIUTUYECKOM
JUCCOLMALIMU. DNEKTPOJIUTEL U
HERJIEKTPONIMTHL. KaTHOHBI, aHUOHBI.
MexaHu3M TUCCOIalliy BEIECTB

C Pa3IMYHBIMU BUIAMH XUMHUYECKON
cBsi3u. CreneHb aucconuan. CUIIbHbIC
U Ca0ObIE DJICKTPOJIUTHI.

Peaknyin noHHOrO 0OMeHa. Y CltoBus

PackpbIBaTh CMBICT N3YYaeMbIX TOHATHH,
a TaK)KE CMBICIT TEOPUH
ANIEKTPOIUTAYECKON TUCCOLMALINH.
OOBACHATH TPUYUHBI
AJNIEKTPONPOBOJIHOCTH BOJHBIX PACTBOPOB
BEUICCTB, Pa3anyaTh CJIadble U CUIIBHBIE
AIIEKTPOJIUTHI.

CocTaBlATh YpaBHEHUS TUCCOLMALIAN
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NPOTEKAHUS PEAKIIMI HOHHOTO OOMEHA,
MOJTHBIE U COKPALIIEHHBIE MOHHBIE
ypaBHECHUS peaknuii. CBOKWCTBA KUCIIOT,
OCHOBAHUI U COJIEN B CBETE
NPEACTABICHHIA 00 JIEKTPOTMTUIECCKOM
aucconmanui. KauecTBeHHbIE peakiuu
Ha UOHBIL. [IoHATHE O TUAPOIU3E CONEH.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

HccenenoBanue 351EKTPONPOBOIHOCTH
PacTBOPOB BEILECTB, MpoLecca
JAMCCOLIMAILMYI KUCTIOT, IIEI0ueH

¥ coJici (BO3MOKHO UCTIOJIb30BAHUE
BUJIEOMATEPHAJIOB).

OnbIThl, WITOCTPUPYIOLIUE MPU3HAKH
NPOTEKAHUS PEAKLMI MOHHOTO O0OMEHA
(oOpazoBaHue 0cajiKa, BbIJICIICHUE rasa,
00pa3oBaHKE BOBI).

PacniozHaBaHre HEOPraHUYECKUX
BEIICCTB C MOMOIIBbIO KAY€CTBEHHBIX
peaxkiuii Ha NOHBL.

Jlabopamopwiti onvim:

H3ydeHue npu3HaKkoB MPOTEKAHUS
pEaKIMKM MOHHOTO 0OMEHA B PacTBOPax
AIIEKTPOJIUTOB (C 0OPA30BAHUEM OCAIKA,
BBIJICJICHUEM Ta3a, 00pa30BaHUEM BO/IbI).
Ipaxmuueckas paboma:

KHCJIOT, IIEI0YEH U COJIEH, TTOJIHBIE U
COKpAILEHHBIE HOHHBIE YPABHEHUS
XUMUYECKHUX PEAKIIMii MOHHOTO OOMEHA,
KPaTKWE MOHHBIE YPABHEHHUSI IPOCTHIX
peaKuuii ruApOIA3a COJEH.
XapakTepru30BaTh 00IME XUMUYECKUE
CBOMCTBA BEILECTB PA3IMYHbBIX KIACCOB
Ha OCHOBE TEOPUH DJIEKTPOITUTHIECCKOMN
JUCCOLMALIMN;, TOATBEP)KAATH CBOMCTBA
IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUA XUMUYECKUX PEAKITUA.
Pemare SKCiepuMEHTANIBHBIE 331a41

0 TEME.

[ImanupoBaTe U1 OCYLUIECTBIIATH

HA PAKTUKE XUMUYECKUE
3KCIIEPUMEHTHI, TPOBOAUTH HAOIIOACHUS,
JIEJIATh BBIBOJBI [0 PE3YJIbTaTaM
3KCIIEPUMEHTA NPU POBEICHUN
71a00PATOPHBIX OMBITOB W MPAKTHYECKUAX
pador.

CnenoBath npaBuiiaM O€30MacHOM
paboThl B 1a0OpaTOpuM Mpu
MCITOJIb30BAHUM XUMUUYECKOH MOCY 1Bl U
000pyI0BaHUS.

[TpoBOANUTE BEIYUCIIEHUS IO XUMUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTH B COBMECTHON padoTe
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Noe 1. PemieHue 3KkCnepuMeHTAIBHBIX
3a/1a4 10 TEME.

Buivucnenus:

10 YPABHEHUSAM XUMUYECKUX PEAKIUN

B Mape WK TPYIIIIE.
BricTpanBarh pa3BEPHYTHIE MUCEMEHHBIC
1 YCTHBIE OTBETHI C OIIOPOi

Ha HHPOPMAaLHIO U3 YUeOHUKA U IPYTUX
VCTOYHUKOB MH(POPMALIAN, B TOM YHCIIE
HHtepHera

Hroro no pazaeny

17

Paznen 2. Hemera/lsibI 1 X CO€THHEHUSA

2.1 | Obwas 4
XapPAKTEPUCTUKA
XUMHUYECKUX
3IIEMEHTOB
VIIA-rpynmnsi.
["anorensl

OO01mas XxapaKTepUCTHKA FAJIOTCHOB.
OcoOEHHOCTH CTPOCHHS ATOMOB,
XaPAKTEPHBIC CTEMEHH OKUCIICHMSI.
CrpoeHue U PU3NUECKHE CBOMCTRA
MNPOCTHIX BEIMIECTB — FAJIOrCHOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJi0pa (B3auMOJICHCTBHE C META/UIAMM,
HEMETAJUTAMMU, IET0YaMHU ).
Xmopooaopoa. CoJisiHast KHCJOTA,
XUMHAYECKHE CBOMCTBA, IOy YEHHE,
npuMeHeHue. JleiicTere Xaopa u
XJIOPOBOAOPOJA HA OPTraHU3M YETIOBEKA.
Baxknelmme XI0puasl 1 KX HAXOKIACHHUE
B IPUPOJIE.

Xumuueckuii IKCnepuUMeHm:
Jlemoncmpayuu:

OneIThl, OTPAKAOIINE PUINIECCKUE U
XUMHUYECKHE CBOMCTBA raJlOT€HOB U UX
COECIMHEHHI (BO3MOYKHO HCIIOJIb30BAHHE

OOBACHATH 00UHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAIIJIOB U X
COCIMHEHUN B IIPEAEIax MaJIbIX
NEPUOJOB U TJIABHBIX NOATPYMI
[leproanyecKkoi CUCTEMBI XUMHYECKHAX
DJICMCHTOB C YUETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh (PU3UYECKUE U
XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECCTB
raJIOr€HOB (Ha MPUMEPE XJI0pa) U
CJIOXKHBIX BEIIECTB (XJIOPOBOOPOAA,
XJIOpUAA HATPUs ), COCOOBI UX
NOJIyYEHUS, IPUMEHEHUE U 3HAYEHUE

B IPUPOJIE U J)KU3HH YEJIOBEKA.
Onpenensars XJ0pua-uOHBI B PACTBOPE.

[ ImaHupoBaTe M OCYIIECTBIIATH

HA MPAKTHKE XUMUYECKHE
3KCIIEPUMEHTHI, TPOBOAUTH HAOIOACHUS,
JIeNIaTh BBIBOJBI MO PE3yJIbTaTaM
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BUJICOMATEPHAJIOB).

O3HaKkoMJIEHHE ¢ 00pa3liaMy XJIOPUAOB
(raJloreHu0B).

Jlabopamopwiti onvim:

H3yyeHune CBOMCTB CONAHON KUCITOTHI.
[TpoBeneHNE KAYECTBEHHBIX PEAKII
Ha XJIOPUA-UOHBI.

IIpaxmuueckas paboma

No 2: Tlony4ueHue COJISTHOM KUCIIOTHI,
M3YYEHUE €€ CBOMCTB.

Buiuucnenus:

N0 YPABHCHUSM XUMHUYECKUX PEAKLHIA,
€CJIM OJIH U3 PEAarcHTOB JaH B U30BITKE

SKCIIEPUMEHTA MTPU MPOBENCHUHT
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pador.

CnenoBath mpaBuiiaMm 0€300acHOM
paboThl B JIaA0OpaTOpuu

IPU UCTIOJIb30BAHUH XUMUYECKOM
MOCYJIbI K 000PYAOBaHMUSI.

BricTpanBarh pa3BEPHYTHIE MUCEMEHHBIC
1 YCTHBIE OTBETHI ¢ OIIOPOi

Ha uHdopMaIIo U3 y4eOHHKA 1
CIPAaBOYHBIX MATEPUAIIOB, TPAMOTHO
WCII0JI30BATh N3YYCHHBIN TOHATHHHBINA
anmnapar Kypca XMuMUA1

22

Ob6mias
XapaKTEPUCTUKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpynmnsl. Cepa
n €€ COCTMHEHUS

OO011as XxapakTepuCTUKA SJIEMEHTOB
VIA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENECHU
OKHCJICHUSI.

CrtpoeHue U PU3NUECKHE CBOMCTRA
MPOCTHIX BEMICCTB — KMCJIOPOJA U CEPBHI.
ANNOTPONHBIC MOIU(PUKAIIMN KKCIOPOIa
U cepbl. XUMUUYECKHUE CBOMCTBA CEPHI.
CepoBo0pOI, CTPOCHUE, (PUBHUUECCKUE U
XUMHAYECKHE CBOMCTBA.

OKCHJIBI CEPBI KaK TPEICTaBUTEIN
KUCJIOTHBIX OKCHJIOB.

Cepnas kucnota, pu3n4ecKue u
XUMUYECKUE CBOMCTBA (00IIHE KaK

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3MECHEHUHU CBOMCTB 3JIEMEHTOB
VIA-rpynrsl 1 UX COCTMHEHUN C YYETOM
CTPOEHHMSI KX aTOMOB.
XapakTepu3oBarh (PU3UUECKUE U
XAMUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPBI U €€ COETMHEHUN
(cepoBOIOPOA, OKCUAOB CEPBI, CEPHOM
KHUCJIOTBI, CYJIb(aTOB), CIOCOOBI MX
NOJIyYEHUS, MPUMEHEHUE U 3HAYEHUE
B IPUPOJIE U J)KU3HH YEIIOBEKA.
Onpenensate HATM4IKE CyJIb(PaT-nOHOB
B PAcTBOPE.

OOBACHATH CYLITHOCTb S3KOJIOTUYECKUX
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NPEACTABUTEIS KJIACCa KUCIIOT U
cnenuduueckre). XUMUYECKUE PEAKIIAH,
JIEKALUE B OCHOBE MPOMBIIIIEHHOTO
croco0a Moy4YeHUsl CEPHON KUCIIOTHI.
[Tpumenenne. Colli CEPHOI KUCIIOTHI,
KAQUECTBEHHAs PeaKUys Ha CYJIb(aT-HoOH.
Haxoxxaenue cepol U €€ COCAMHEHU I

B IpUpoe. XUMHUYECKOE 3arpsa3HEHNE
OKPYIKarOIIENR CPebl COCTUHEHUAMHA
CepbI (KUCIIOTHBIE TOKIH, 3arPSI3HEHHUE
BO3/lyXa M BOJOEMOB), CIOCOOKI €10
PEIOTBPALLICHUS.

Xumuueckuii IKCnepuUMenm:
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3laMu Cephl U €€
COCIUHEHUSIMH (BO3MOKHO
MCIOJIb30BAHUE BUACOMATEPHATIOB).
HabGnronenne nponecca oOyriimBaHus
caxapa 1o IENCTBUEM
KOHLIEHTPUPOBAHHOM CEPHON KHUCIIOTEHL.
Jlabopamoptwvie onvimul:

H3yueHne XuMU4YECKHX CBOMCTB
pa30aBIECHHOMN CEPHOI KUCTOTHI.
[TpoBeneHNE KAUECTBEHHON PEAKIIMH HA
cyJib(paT-uoH U HAOIOICHUE MTPU3HAKA
¢€ OpoTeKaHus

npo0JIEM, CBSI3aHHBIX C EPEPabOTKOM
COCIMHECHUH CEPBHL.

[ ImaHrpoBaTe M OCYIIECTBIIATH

HA MPAKTUKE XUMUUYECKUE
AKCHEPUMEHTBHI, MPOBOAUTH HAOMIOICHHUS,
JeNaTh BBIBOJIbI TIO Pe3yJibTaTam
AKCIEPUMEHTA.

CnenoBath mpaBuiiaMm 0€30NacHOM
paboThl B J1abopaTopuu

[PU UCHOJIb30BAHUM XUMUYECKOMH
MOCY/JIbl K 000PYI0BAHHSI.
[Tpon3BOAUTEL BBIUYUCIICHMSI

M0 XUMUUYECKUM YPABHEHUSIM.
Hcnonb3oBaTh NPU BEITMOJIHEHUH
y4eOHBIX 3aJaHHI TEKCTHI YUeOHUKA,
CMPABOYHBIE MATEPUATTBI
(ITeproaMUECKYIO CUCTEMY XMMHUECKUX
anemenToB J[. 1. MenaeneeBa, Tabnuiry
PacTBOPUMOCTH KUCIOT, OCHOBAHUM U
COJIEH B BOJE, MIEKTPOXUMHUYECKUIN P
HANPSDKEHUH METAUIOB).

Hcnonb3oBaTh NPU BEITMOJIHEHUH
y4eOHBIX 33JJaHHId U B TTPOLIECCE
UCCIIEIOBATENbCKOMN NEATETbHOCTH
HAYYHO-MONYJISIPHYIO TUTEPATypy
XUMUYECKOTO COIEP>KaHMsI, CIIPABOYHBIE
matepuasl, pecypcbl UHTepHETA
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OOmas
XapaKTEPUCTHKA
XUMHYECKUX
3IIEMEHTOB
VA-rpynsi.

A3or, pocop u ux
COCIMHEHUS

OO0mwast XapakTepUCTHKA SJIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU
OKHCJICHHSI.

A3OT, pacnpoCTpPaHEHUE B IPUPOJIE,
du3nvecKrue U XUMUYECKIE CBOHCTRA.
Kpyrosoport azora B mpupoe.
AMMUaK, €ro pu3nIecKue 1 XUMUICCKHE
CBOICTBA, MOJIyYEHUE U PUMEHEHHE.
Conu aMMOHMSI, UX (PU3NUYECKUE U
XUMHUYECKNE CBOHCTBA, MPUMEHEHHUE.
KauecTBeHHas peakiis Ha HOHBI
aAMMOHMSI.

A30THas KUCJIOTa, €€ MOJyYCHUE,
($u3nUeCKre U XUMUUYECKIE CBOMCTBA
(oOuue Kak npeacTaBUTENs Kacca
KHUCJIOT U CHCIU(UUYECKHUE).
Hcnonb3oBaHre HUTPATOB U COJIEH
AMMOHHMSI B KQUE€CTBE MUHEPATTLHBIX
ya00peHni. XMMHYECKOE 3arps3HEHHUE
OKPYIKarOIIENR CPEbl COCTUHEHUAMHA
a30Ta (KUCIIOTHBIE JOXK/H, 3arPA3HEHUE
BO3/lyXa, MMOYBBI U BOJOEMOB).
docdop, ATIOTPOITHBIE MOAUDUKALIMH
(docdopa, PU3NYECKUE U XUMUUYECCKUE
coiictBa. Oxcun Gpocdopa (V) u
(docdopHas kucnoTa, PU3NIECKUE U

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB 3JIEMEHTOB
VA-rpynbl ¥ UX COEAMHEHUH C yUETOM
CTPOCHUS KX aTOMOB.

XapakTepu3oBaTh (PU3UUECKUE U
XUMHUYECKUE CBOHCTBA MPOCTHIX BELIECTB
azota v ochopa U UX COETMHEHU I
(aMMuaka, coyieif aMMOHHMSI, a30THOH
KHCJIOTBI, HUTPATOB, Okcuaa gocdopa (V)
u (pocpopHOi KACTOTHI, pochaTos),
CMOCOOBI UX MOYUYCHUS, TPUMEHEHUE U
3HAYEHUE B MPUPOC U JKU3HU YETIOBEKA.
Onpenensate HOHBI aMMOHHUS U (hocdat-
HOHBI B PacTBOPE.

OOBACHATH CYIITHOCTh 3KOJOTMUECKUX
npo0JIEM, CBSI3aHHBIX C HAXOKICHUEM
coeauHeHui azota u gochopa

B OKPY>KaroIIen Cpeae.

I ImaHrpoBaTe M OCYIIECTBIIATH

HA MPAKTUKE XUMUUYECKUE
AKCHEPUMEHTBHI, MPOBOAUTH HAOIIOICHHUS,
JeNIaTh BBIBOJIBI TIO PE3yJibTaTam
AKCHEPUMEHTA MTPU TPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKOM
paloTHI.

CnenoBath npaBuam 0€30nacHOM
padoTsl B 1a00paTopun
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XUMHUYECKHE CBOICTBA, MOyYCHHE.
Hcnonws3zoBanue HochaToB B KAUECTBE
MUHEPATbHBIX YI0OPEHHIA.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HaKOMJIEHHE C PUBNUECKUMU
cBoiicTBaMu azota, pocdhopa

U UX COCTUMHEHUH (BO3MOKHO
UCIOJIb30BAHUE BUJEOMATEPHATIOB ).
O3HakoMmiIeHHE ¢ 00pa3laMu a30THBIX U
(dhochopHBIX yA0OPEHUIA.

[Tonyuenue, cobupanue, paco3HaBaHUE
1 A3YYECHHAE CBOMCTB aMMHaKa.
BzanmopeiicTBre KOHLICHTPUPOBAHHOMN
A30THOM KHUCIIOTHI C MEJBIO (BO3MOKHO
MCIOJIb30BAHUE BUACOMATEPHATIOB).
Jlabopamoptwie onvimur:

[TpoBeneHNE KaYECTBEHHBIX PEAKII
Ha MOH aMMOHHUA U (ocdaT-uoH, u
W3YYCHHE MPU3HAKOB UX MPOTECKAHHUSI.
Ipaxmuueckas paboma

Ne 3: TTonyueHne ammuaka, U3y4eHue
€ro CBOUCTB.

Buivucnenus:

N0 YPABHEHUSM XUMHUYECKHAX PEAKINiA

ITPYU UCITIOJIB30BAHUM XUMUYECKON
noCyAbl U1 000PYI0BAHMSI.
[Tpon3BOAMTE BBIYHACIICHUS

10 XUMHYECKUM YPABHEHUSIM.
Hcnonp30Barh NPy BEITIOJTHEHUA
y4eOHBIX 3aJaHHI TEKCTHI YUeOHUKA,
CIIPABOYHBIE MATEPHAAIIBI
(MEPUOINYECKYIO CUCTEMY XUMUYECKIX
anemenToB JI. . Menneneena, Tadbauiy
PacTBOPUMOCTH KUCJIOT, OCHOBAHUNA U
COJIEH B BOJIE, DJIICKTPOXUMHUYECKUIN P
HANPSDKEHUH METAJUIOB)
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OOmas
XapakTepUCTUKA
XUMHAYECKUX
DJIEMEHTOB
IVA-rpynmsl.
Yrnepon u
KPEMHHM, U UX
COCIMHEHHSA

OO0mwast XapakTepUCTHKA SJIEMEHTOB
IVA-rpynnel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENECHU
OKHCJICHHSI.

VYriiepoa, auioTPOMHbBIE MO (DUKALIIH,
pacrnpoCcTpaHEHHE B MPUPOJE,
(DU3NYECKUE U XUMHUYECKUE CBOMCTRA.
AncopOuust. Kpyropopot yriepoaa

B MIPUPOJIE.

Oxcubl yriiepoaa, ux (GU3H4eCcKue u
XUMHUYECCKHE CBOMCTBA, NCHCTBUE

Ha KUBbIC OPraHU3MbI, MOJTYYEHUE U
MIPUMEHEHUE. DKOJIOTUYECKHE
npoOJIEMBI, CBSI3AHHBIE C OKCUAOM
yraepoaa (1V), runoresa rimo6ajibHOTO
MOTETUICHUS KIIMMAaTa, MapHUKOBBIA

3 dexkr.

VYronbHas KUCJIOTa U €€ COH, UX
(PUBMYECKUE U XUMUYECKUE CBOMCTRA,
MOJIyYEHUE U MPUMECHEHUE.
KauecTBeHHas peakums Ha kKapOoOHaT-
HOHBL. M cronb3oBanne kKapOOHATOB

B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIHCTBE.
[TepBoHAYATBHBIC TOHATHS

00 OpraHNMYeCKUX BEIIECTBAX KaK

0 COCIMHEHMSIX YIiIepoia (METaH, 3TaH,

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3MCHEHUHU CBOMCTB 3JIEMEHTOB
[VA-rpynnsl u iX COCAMHEHUIN C YUYETOM
CTPOEHHMSI KX aTOMOB.

XapakTepu3oBaTh (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEMICCTB
YIAEPOAA U KPEMHUS M UX COCAMHCHUN
(OKCHJIOB YIJIEPOJA, YTOJIBHON KUCIIOTHI,
KapOOHATOB, OKCH/IA KPEMHUS,
KPEMHUEBOM KUCIIOTHI, CHIIMKATOB),
CHoco0bI MX NOMYUYEHUS, MIPUMEHEHHUE U
3HAUEHUE B MPUPOJE U KU3HU YETIOBEKA.
OOBACHATH NPUYMHHO-CIIEICTBEHHYIO
CBSI3b. CTPOCHHUE BELIECTBA — CBOMCTBA
— TMPUMEHEHUE — HA IPUMEPax
COCIMHECHUN YITIEPOIa U KPEMHUHL.
Onpenensarb KapOOHAT- U CHJTUKAT-UOHbI
B PAcTBOPE.

OOBACHATH CYIIHOCTb SKOJIOTMYECKUAX
mpo0JIeEM, CBA3aHHBIX C HAXOKICHUEM
YIJIEKUCIIOTO ra3a B OKPYXaroUiei cpee.
[ToarBepxnaTh 0OCOOEHHOCTH COCTaBa
OPraHUYECKUX BEIIECTB IPUMEPAMHU
OPOCTBIX COCAVMHEHMIA (METaH, ITaH,
STUJICH, allCTHIIEH, 3TAHOJI, TIULICPHH,
YKCYCHAasi KHCJIOTa), B3aUMOCBS3b
HEOPraHWYECKUX COCTUHEHH YTilepoia u
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STUJICH, ALETUIICH, 3TAHOJI, TIIMLIEPHH,
YKCYCHAsl KUCIIOTA).

[TpupoaHBIE UCTOYHUKH YTIEBOIOPOAOB
(Yromb, NpUpOAHbIN ra3, He(Th),
NPOAYKTHI MX epepaboTKh (OCH3KH),
WX POJIb B OBITY U TPOMBILLIICHHOCTH.
[ToHsiTHE O OMOTOTMYECKH BAYKHBIX
BEIIECTBAX: KAPaX, OENKax, YrJIeBOJaX —
Y X POJIM B JKU3HH YEJIOBEKA.
MarepranbHOE €TMHCTBO OPTaHUYECKUX
Y HEOPraHUYECKUX COCTMHEHUH.
Kpemnuii, ero ¢pusnveckue u
XUMHUYECKHE CBOWCTBA, MOy YCHUE U
npruMeHeHrne. COeTMHEHUST KPEMHUS

B npupoje. O0ue NpeacTaBICHUS

00 okcuze kpeMuuns (1V) n kpeMHHEBOM
KHCJIOTE.

CunukaTel, MX UCIOJIb30BAHUE B OBITY,
MEIULMHE, TPOMBILICHHOCTH.
BaxkHelnme CTpOUTEIbHBIE MATEPHAITBL
KEpaMHKa, CTEKJIO0, IEMEHT, OCTOH,
Kkene300eToH. [TpodnemMbl 6e30nacHOro
MCIOJIb30BAHUS CTPOUTENBHBIX
MaTEPHUAJIOB B TOBCEIHEBHOM KU3HU.
Xumuueckuii IKCnepuUMeHm:
Jlemoncmpayuu:

Mogenu KpUCTAUTMYECKUX PEETOK

OPraHUYECKUX BEILECTB.
OnuceBaTh posib OEIKOB, JKUPOB U
YIJIE€BOIOB B ()YHKIIMOHUPOBAHWUH JKUBBIX
OPraHU3MOB, COCTAB MPUPOAHBIX
VCTOYHUKOB YIJIEBOJOPOIOB, HX POJIb

B OBITY W POMBIIIJICHHOCTH.

[TpoBOAUTH BBEIUMCIICHUS IO YPABHEHUSM
XAMUWYECKUX PEAKLIUIL.

[ ImaHrpoOBaTe M OCYIIECTBIIATH

HA MPAKTHKE XUMUYECKHE
3KCIEPUMEHTHI, TPOBOANUTH HAOIIOACHUS,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM
SKCIIEPUMEHTA TP MPOBENCHUHU
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pador.

CnenoBath mpaBuiiaMm 0€30NacHOM
padoThl B JIaA0OpaTOpuun

IPU UCTIOJIb30BAHUH XUMUYECKOM
MOCY/JIbl K 000PYI0BAHHSI.

Hcnonb30BaTh NPy BEINOJTHEHUH
y4eOHBIX 3aJaHHI TEKCTHI YUeOHUKA,
CIPABOYHBIE MATEPUATIBI
(ITepnonnyeckyro CUCTEMY XMMHUYECKHAX
anemenToB J[. 1. Menaeneepa, Tabnuiry
PacTBOPUMOCTH KUCIOT, OCHOBAHUM U
COJIEH B BOJE, MJIEKTPOXUMUYECKUI P
HANPSDKCHUH METAIIOB)
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anMasa, rpadura, pysuiepeHa.
O3HaKOMJIEHHE C TPOLECCOM aACOPOLMHU
pacTBOPEHHBIX BEIICCTB
AKTUBAPOBAHHBIM YTTIEM U YCTPOHCTBOM
IIPOTUBOTra3a.

O3HaKOMIJICHHE C POAYKLIIMEH
CUJIMKATHOM NMPOMBILIJIEHHOCTH
(Buneomarepuansl: cuimkarHas
MPOMBILIEHHOCTB ).

Mopenu MOJIEKYJT OPraHuYeCKUX
BEILECTB.

Jlabopamopwiti onvim:

[Tonyuenue, coOupanue, paco3HaBaHUE
Y U3YUYEHUE CBOMCTB YIJIEKMCIIOTO rasa.
[TpoBeaeHUE KAYECTBEHHBIX PEAKIIMIA
Ha KapOOHAT U CUJINKAT-UOHBI U
M3YUYEHUE MMPU3HAKOB UX ITPOTEKAHUS.
Ipaxmuueckue pabomvi:

Ne 4. TTonyuyeHue yrileKueoro rasa,
M3YYEHHUE E€TO CBOMCTB.

Ne 5. Pemienue akcnepuMeHTAIBHBIX
3a1a4 1o Teme « BaxHenmme HeMeTasuibl
Y UX COCTMHEHUSD)

Buivucnenus:

N0 YPABHEHUSM XUMHUYECKHAX PEAKINiA

Hroro no pazaeny
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Paznen 3. MeTa/Llibl H X COeTHHEHUSA

3.1 | OOurue cBoiicTBa 4
METAUIOB

OO01mast XxapakTepUCTHKa XUMUYECKIX
AJIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
NOJIO’KEHUS B [leproanueckoi cucreme
XUMHUYECKHX 3JIEMEHTOB

JI.1. MeHaeneeBa u CTPOCHUS aTOMOB.
Crpoenune MeTaioB. Merajmmueckas
CBSI3b M METAINTUYECKAs
KpUCTaJlJIMUeCKas peui€TKa.
DNEKTPOXUMHUYECKUI P HATPSHKEHU I
METAOB. DUBHYECKUE U XUMUUYECCKUE
cBoiicTBa MeTaioB. O0uMe cnocoobl
NOJIy4YEHUst METAOB. [loHsATHE

0 KOPPO3UHU METAIIIOB, OCHOBHBIE
CHOCOOBI 3aIMTHI UX OT KOPPO3UH.
Crnnasel (CTanb, 4YyTyH, ALOPATIOMUAHUH,
OpOH3a) K X MPUMEHECHHE B OBITY U
MPOMBILUIECHHOCTH.

Xumuueckuii IKCnepuUMenHm:
Jlemoncmpayuu:

OOpasipl METAJUIOB U CIIJIABOB.
H3yueHue pe3yabTaToB KOPPO3UH
METAJTOB (BO3MOKHO UCIOIB30BAHUE
BUJICOMATEPHAJIOB).

Jlabopamopivie onvimei:
O3HakoMJICHHE ¢ 00pa3llaMu METAIIJIOB U
CIUIABOB, UX (PU3MYECKUMH CBOMCTBAMM.

PackpbiBaTh CMBIC]T U3y4aeMbIX MOHITUH
U IPUMEHSTD 3TH NOHSATHUS IPU OMUCAHUU
CBOWCTB BEIIECTB U UX ITPEBPALLCHAN.
OOBACHTH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB-
METAJLJIOB U UX COCTUHEHUH C YIETOM
CTPOCHUS UX aTOMOB.

XapakTepr3oBaTh CTPOSHUE METAIIJIOB,
o0mue (PU3NIECKUE U XUMHYECKUE
CBOWCTBA METAJIJIOB.

XapakTepu3oBaTh 00IIUE CITOCOOBI
NOJYUYEHUS METAJIIOB,

OnuchIBaTh CIOCOOBI 3aALTUTHI METAJIIOB
OT KOPPO3UH.

CnenoBath mpaBuiiaMm O€30MacHOM
paboThI B TaOOpaTOPUM MPU
UCMOJIb30BAHUU XUMUYECKON MOCY AbI U
000pyI0BaHUSI.

[Tpon3BOAUTH BHIYMCIICHMSI

M0 YPABHEHUSAM XUMHUUYECKUX PEAKIIHiA,
€CJIA OJIMH U3 PEAr€HTOB COACPKUT
PUMECH.

YyacTBOBaTh B COBMECTHOM padoTe

B MIape WJIK TPyIIIe.

Hcnonb30BaTh NPy BHIMOJIHEHUN
y4eOHBIX 3a1aHUI TEKCTHI yUeOHUKA,
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Buiyucnenus:

[0 YPABHEHUSAM XUMUYECKUX PEAKLINM,
€CJIM OJIMH U3 PEAreHTOB COACPIKUT
MPUMECH

CIPABOYHBIE MATEPUAIIBI
(ITepnonnyeckyro CUCTEMY XUMHUYECKHX
anemeHToB J[. . Menaeneera, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIEN B BOJE, MIEKTPOXUMHUYCCKUN DAL
HaMpPsHKCHUH METAILITOB )

32

Baxkneiiuie
METAJUILI U UX
COCIMHCHUS

16

[T{e10YHbBIE METAIITBI: TIOJIOXKEHHE

B [leproimuecKkoil CUCTEME XUMHUECKUX
aneMmeHToB .M. Menaeneesa, CTpoeHue
WX aTOMOB, HAXOKJICHUE B IPUPO/IE.
DU3NYECKHE U XUMHUYECKHE CBOMCTBA
(Ha mpuMepe HaTpust U Kanust ). OKCUIBI
Y TUIPOKCU/IBI HATPHS U KAJTHS.
[IpuMeHEHTE TICTIOYHBIX METAIIIOB A UX
COCIMHECHUMN.

[TlemoYHO3eMETbHBIE METAIIJIBI MATHUI 1
KajblMil: noyioskeHue B [lepuoanyeckoit
CUCTEME XUMHUYECKUX DJIEMEHTOB

JI.1. MeHaeneeBa, CTpPOCHHAE UX aTOMOB,
HAXOKACHUE B Ipupoie. OU3NUECKUE U
XAMHUYECKUE CBOMCTBA MarHus 1
Kanblusl. BaKHEHIIME COCTUHEHUS
Kabust (OKCU, THAPOKCHU, COJH).
JKECTKOCTh BOJIBI M CLIOCOOBI €€
YCTPAHEHUSL.

AJFOMUHHN: TTOJIOYKEHHE

B [ leproM4eCKOl CUCTEME XUMUYECKHAX

OOBACHSTH 00IIKE 3aKOHOMEPHOCTH

B UBMCHECHUHU CBOMCTB 3JIEMEHTOB-
METAJJIOB U MX COSAMHECHUIN B rPynmnax

C Y4€TOM CTPOCHHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3HMUECCKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEICCTB
METAJIJIOB M UX COCAMHEHUMN (OKCHJIOB,
TUAPOKCHJIOB, COJIEH ), CIIOCOOBI NX
NOJIyYEHUs, TPUMEHEHUE U 3HAYECHUE

B IPUPOJEC W KM3HU YEJIOBEKA.
YcranaBauBare HPUYUHHO-
CJICICTBEHHYIO CBSI3b. CTPOCHHE
BEIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha MPAMEPaxX U3y4acMbIX BEIIECTB.
Pacno3HaBark ¢ MOMOIIBIO KAYECTBEHHBIX
peaKii HOHbI METAIIJIOB. MArHus,
KaJIbLIMS, aJTFOMUAHUS, [TUHKA, Xkene3a (11)
u xxenesa (1), meam (I1).

Jloka3bpiBaTh aM(OTEPHBII XapaKTep
OKCHJIOB M THIPOKCHUIOB ATFOMUHUS 1
LUHKA.
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aneMeHToB J[. M. MenaeneeBa, CTpoeHue
aTOMa, HaXOKICHUE B IPUPO/IE.
Du3nvecKre 1 XUMHYECKUE CBOMCTBA
ATFOMUHHS. AM(OTEPHBIE CBOHCTBA
OKCHJIA U THIPOKCH]IA ATFOMHUHHSI.
Keneszo: monoxxenue B [lepuoanueckoit
CUCTEME XMMHUYECKHX 3JIEMEHTOB

JI.Y. MenaeneeBa, CTPOCHHAE aToMa,
HaxXOXJACHUE B pupoie. GU3NYECKUE U
XUMHUYECKHE CBOMCTBA skene3a. OKCUpl,
TUAPOKCH B U con skene3a (I1) u skenesa
(III), mx cocTaB, CBOMCTBA U MOJIyUYCHHUE.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHS OKCU A
KaJIbLMsl U HATPHsl C BOAOH (BO3MOKHO
MCIOJIb30BAHUE BUACOMATEPHATIOB).
OxpallvBaHKe MJIaMEHN HOHAMHU HATPHS,
KaJlis U KaJIbLUsl (BO3MOKHO
MCIOJIb30BAHUE BUACOMATEPHATIOB)
HccnenoBanue cBONWCTB KECTKONW BOJIBI.
[Tpouecc ropeHust xene3a B KUCIOPOIE
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB).

Jlabopamopivie onvimei:

[TpoBeneHNE KaYECTBEHHBIX PEAKIi

HA MOHBI (MarHus, Kalblus, ATFOMUHUS,

[ lmaHupoBaTk U OCYIIECTBIIATH

Ha MPAKTHKE XUMUYECCKHE
3KCIMEPUMEHTBI, TPOBOAUTH HAOTIOACHHUS,
JIeNIaTh BBIBOJIBI [0 PE3YJIbTATAM
AKCIICPUMEHTA MTPH MPOBEACHUHU
71a00PaTOPHBIX ONBITOB U MPAKTHYECKUX
padoT.

CnenoBath nmpaBuiamM 0€30MacHOM
paboThl B 1abopaTopuun

PH UCIOIB30BAHUH XUMUAYECKOM
MOCYIbl 1 000PYAOBaHMUSI.
[Tponu3BOAUTH BBIUMCIICHHUS

0 XUMHUYECKUM YPABHECHUSIM.
YyacTBOBaTh B COBMECTHOM padoTe

B NIapE WJIM IPyNIeE.

BricTpanBath pa3BEPHYTHIE MUCEMEHHBIC
1 YCTHBIE OTBETHI C OIOPOH

Ha uH(opmManuio u3 yueOHUKA U
CIPABOYHBIX MATEPUATIOB, TPAMOTHO
WCTIOJIb30BATh N3YUECHHBIN MOHATUHHBINA
anmnapar Kypca XUMHAA
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uHKa, skenesa (1) u sxenesa (111), meau
(II), onucanue MPU3HAKOB UX
MTPOTEKAHNUS.

HccnenoBanue aMmpoTEpHBIX CBOKWCTB
TMAPOKCHIA ATTFOMUHUS M THIPOKCUIA
[UHKA.

Ipaxmuyueckue pabomol:

No 6. JKECTKOCTB BOZIBI M METOIBI €€
YCTPAHEHUSI.

Ne 7. Perienue sKCnepuMEHTAIIBHBIX
3a1a4 1o Teme « BaKHEHIIME METAIIIIBL U
UX COCIMHEHUS.

Buiuucnenus:

110 YPABHEHUSAM XUMHUYECKUX PEAKLUM,
€CJIM OJIIH U3 PEAarcHTOB JaH B U30bITKE
WJIU COIEPKUAT TPUMECH,

MAacCOBOM JOJIM BBIXOJ1a MPOIYKTa
peakuuu

Hroro no pazaeny

20

Pa3n

e1 4. XuMus 1 OKpyKaKmas cpeaa

4.1

XuMusa u
OKpy>KaroLias cpeaa

3

BemecTea n MaTepuansl B MOBCEIHEBHON
JKM3HM 4eJIOBeKa. be3onacHoe
WCIOJIb30BAHUE BEMICCTB U XUMUUYECKUX
peakuuii B ObiTy. [lepBas momoiib npu
XAMHYECKUX 05KOTaX W OTPABJICHHSIX.
XUMHUYECKOE 3arPSI3HEHUE OKPY KAIOLLCH
cpenbl (mpeaeibHas A0MyCTUMAast

Xapakrepus3oBarh POJib XUMUHK

B Pa3JIMYHBIX CPepax AeATEIbHOCTH
JIFOJICH, OCHOBHBIC BEIICCTBA U
Marepuabl, MPUMEHSIEMbIC B 5KU3HU
COBPEMEHHOIO YEIOBEKA.

OOBACHATH YCIOBHS O€30MACHOTO
UCIOJIb30BAaHUS BEIIECTB M XUMUYECKUX
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KOHIICHTpALUs BeecTB. Posib Xumuu

B PECLIECHUH SKOJIOTHYECKUX TPOOIIEM.
Xumuueckuii IKCnEePUMEHm:
Jlemoncmpayuu:

Hzyuenne o0pas3iioB Marepuaion
(CTEKJI0, CTUIaBbI METAJIIOB, OJIMMEPHBIE
MaTepuabl)

peaxuuii B ObITY.

AHaIM3MPOBATh U KPUTHYECKA
OLICHMBATh WH(HOPMALIUIO O BIIMSHUU
IPOMBILIJIEHHOCTH, CETbCKOTO X035HCTBA,
TPAHCIOPTA U AP. HA COCTOSTHUE
OKPYIKarOIIENR CPEIBL.

YMETh 0Ka3bIBATH MEPBYIO MOMOLIb

NPU XUMHYECKUX 05KOTAX U OTPABJICHUSIX.
[IpuHMMaTh yyacTue B 00CYKACHUH
npoOJIEM XUMUYECKOM U SKOJIOTMYECKOM
HaITPABJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO MO3ULUIO MO MPOOIeEMeE U
npeanaratb BO3MOXKHBIE IyTH €€
peLIeHMs

Hroro no pazneny: 3
PesepBHOE Bpems 3
OBILEE UHMCIIO HACOB 68
IT1O I[TPOI'PAMME
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