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®denepanbHas paboyas mporpaMma 1o yueOHoMmy npeamety «Xumus» (0a30BbIi
ypOBeHB) (TIpeAMeTHast 001acTh « ECTECTBEHHO-HAy4YHBIC TIPEAMETHD» ) BKITFOYAST
MOSICHUTENBHYIO 3aITMCKY, COJIepKaHNe 00yUCHHUS, TFITAaHUPYEMBIE Pe3yJIbTaThI
OCBOCHHSI TIPOTPAMMBI TI0O XUMHUHU, TEMATUIECKOE TUIAHUPOBAHUE.

[TosicHuTepbHAS 3alKMCKa OTpakaeT OOIIHMe LEedd W 3a7add W3Y4YEHUS XHMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKHUX MPEANOCHIIOK K €€ HM3yYeHHIO O0YyJaroluuMUCH,
MECTO B CTPYKType Y4eOHOro TUIaHa, a TakKe MOJIXOJbI K OTOOpY CoIepiKaHus, K
OTIPEICIICHUIO TUTAHUPYEMBIX PE3YIbTaTOB.

Conepxanne OOydYeHHsS] PACKpPBIBACT COJACPKATEIbHBIC JIMHWH, KOTOPHIC
MpeIararoTes I 00s13aTEHPHOTO U3YUYCHHUS B KaXJIOM KJlacce Ha ypPOBHE OCHOBHOTO
o0Oriero oopazoBaHws.

[InaHupyemMbie pe3yJbTaThl OCBOCHHUS TMPOrpaMMBl [0 XHMHH BKIIOYAIOT
JUYHOCTHBIC, METalpeJIMETHBIC Pe3yJbTaThl 32 BECh IEPHOJ]] OOyUYCHHUS Ha YpOBHE
OCHOBHOTO 00111er0 00pa30BaHus, a TaKXKe MPEAMETHBIC JOCTIKCHHUS 00ydaromerocs
3a Kbl roj] 00yUeHUSI.
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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma o XuMuUu Ha ypOBHE OCHOBHOTO OOIIIEr0 00pa30BaHUsI COCTaBIeHA Ha
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHONM MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3zoBanus, mpeacTasieHHbIx B DI'OC OO0, a Ttakke Ha OCHOBE
benepanbHOl paboyelt mporpaMMbl BOCIUTAHUS U ¢ YYETOM KOHUEHIUHU MTPENOIaBaHUs
ydeOHOro mpeamera «XuMus» B 0O0pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepauui.

[Iporpamma o xumuu paszpaboTaHa C IEIbI0 OKa3aHUS METOAUMYECKOW MOMOIIU
YUYUTENIO B CO3IaHUU paboueil MpOorpaMMbl MO0 Y4EOHOMY MPEIMETY.

[Iporpamma o xumuu Aa€T NpeCTaBIEHUE O TENsIX, 00Iel cTpaTeruy oO0y4YeHHs,
BOCIIUTAHUSI W  Pa3BUTUS  OOYYaIOIMIUXCS CPEACTBAMH  Y4yeOHOro TMpeaMera,
yCTaHaBJIMBAaET  O0s3aTelIbHOE  MPEIMETHOE  COJAEp)KaHue,  IpeaycMaTpuBaeT
pacrpeneneHue €ero Mo KijaccaM M CTPYKTYpUpPOBaHHME MO pas3feliaM U TeMam
IPOrpaMMBbl 110 XUMUU, OIIPEACIISIET KOJTMYECTBEHHBIE U KAUYECTBEHHbBIE XapaKTEPUCTUKU
COJIEp’KaHMs, PEKOMEHIYEMYIO IMOCIEAOBATEIbHOCTh H3YyUYECHHS XUMUU C YYETOM
MEXIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKKM Yy4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH OOYYarolUXCs, OMPEAeIIeT BO3MOXXHOCTH MpeaMeTa s
peanuzanuu  TpeOOBaHMI K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHON
MporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs, a Takke TpeOOBaHMM K
pe3yibTataM OOy4YeHHUsT XMMHUM Ha YPOBHE II€JIeM M3y4eHUsl TMpeaMeTa U OCHOBHBIX
BHUJIOB YYEOHO-IT03HABATEIbHOU JEATEIbHOCTU 00YUaloIIerocs Mo OCBOCHUIO y4eOHOTro
COJICp>KaHMUS.

3HaHUE XHUMHUHU CIYXKUT OCHOBOM Uil  (POPMHpPOBAHUST  MHUPOBO33PECHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM €IWHCTBE MHUpPA, BAXKHYIO POJb
UrparoT GOpMHUPYEMbIC XUMHUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSIX YJHEPTUU U 00
HBOJIIOIUMH BEIIECTB B MPUPOJIC, O MyTIX PEIICHUS TIO0ATBHBIX MPOOJIEM yCTOWYUBOTO
Pa3BUTHUSL YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETUUYECKOM, NMUIIEBOW M 3KOJIOTHYECKOU
6e3omacHOCTH, TPOOIIEM 37PaBOOXPAHCHHUS.

N3yyenue XUMHUM: CIOCOOCTBYET pean3allid BO3MOXKHOCTEH NIl caMOpa3BUTHS

1 (HOpMUPOBaHUS
KYJbTYphl JIUYHOCTH, €€ 00IIed 1 (PyHKIMOHAIBHOW TPaMOTHOCTH; BHOCHUT BKJIAJ B
(dhopMUpOBaHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEM 00YUYaroIIMXCs, HABBIKOB MX
CaMOCTOSITEILHOM yueOHOU AESTEIbHOCTH, YKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEIBCKUX
YMEHHM, HEOOXOAUMBIX KaK
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B IIOBCEIHEBHOHN JXM3HHM, TaK U B NPO(PECCHOHAIBHON AEATEIbHOCTH; 3HAKOMHUT CO

CHenu(pHUKON HaydHOTO MBILUIEHHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO

B3IJIsJ1a HA €IMHCTBO IIPUPOJBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAllOM B

(GbOopMHPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH O00Y4alOIIUXCs; CIOCOOCTBYET

(bOopMUPOBAHHUIO IEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAYYHBIM

3HaHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B DKOJOTMYECKOE 0Opa30BaHUE
oOyyJarommxcs.

JlanHbple HampaBiieHHs B OOy4YeHHMM XHMHHM OO€CIEeYMBAIOTCS CHEUu(DUKOM
coJiep KaHusl y4eOHOT 0O MPEAMETA, KOTOPBIN SIBJISIETCS IEAArorHuecky aaanTHPOBaHHBIM
OTpakeHUEM 0a30BOI HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHMsI OPHUEHTHPOBAH Ha
OCBOEHHE OOYyYaIOLIUMHUCS CHUCTEMbl NEPBOHAYAIBHBIX MOHITUA XUMHH, OCHOB
HEOPraHUYECKOM XMMHMHU U HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX NOHATUNA OPraHUYECKOU
XUMUHU.

CrpyKTypa colepkaHuss NporpamMmbl MO XHUMUU C(OPMHpPOBAHA Ha OCHOBE
CUCTEMHOro noxaxona k €€ wusyueHuro. ConepkaHue CKIAABIBACTCS M3 CHCTEMBI
MOHATUN O XMMHMYECKOM JJIEMEHTE M BEIECTBE M CUCTEMBI IOHATUH O XUMUYECKON
pEaKLUH. Ob6e »TM cHUCTEMBl CTPYKTYPHO OpIaHHU30BAaHbl [0 MPHUHIMILY
IIOCJIEA0BATENBHOTO Pa3BUTHsA 3HAHWM Ha OCHOBE TEOPETHUYECKHUX IPEIACTABICHUIM
Pa3HOro YpOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYEHHMS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepnonnueckoro 3akona J[.M. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

YUEHHUS O CTPOCHUU aTOMa M XUMUYECKOW CBSA3H; MPEACTAaBICHUI 00

ANEKTPOJIMTUYECKON JUCCOLMALIMY BEIIECTB B PACTBOPAX.

Teoperndeckre 3HaHKWS PaCCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKU I1OJYYCHHBIX
U OCMBICICHHBIX (aKTOB, Ppa3BUBAIOTCS IOCJIEJOBATEIBHO OT OJHOTO YPOBHS K
JApyTroMy, BBIIOJHAS (PYHKIMHU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U
BO3MOXHOCTEW NPAKTHYECKOr0 IPUMEHEHHUS U MTOJIyYEHUS NU3Y4aeMbIX BEILECTB.

OcBoeHue nporpaMMbl 10 XMMHUU CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHHUS
O XUMMYECKOW COCTAaBIIIOIICH HAy4YHOM KapTUHBI MHUpa B JIOTMKE €€ CUCTEMHOM
IIPUPOJBI, LIEHHOCTHOTO OTHOUIEHWS K HAy4YHOMY 3HAHMIO M METOJaM IIO3HAHHS B
Hayke. M3ydeHre XMMHM MPOUCXOJMUT C NMPUBJICYEHUEM 3HAHUM M3 pPaHEE U3YYEHHBIX
yueOHbIX npeamMeToB: «Okpyxkawomuid mupy», «buonorus. 5—7 kinacce» u «®usuka. 7
KJIACcC».

[Ipu m3yueHUn XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB XUMHUYECKOUN
HayKM Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUUYECKOW NeATEIbHOCTH
YyeloBeKa M Kak OJHOr0 U3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. 3ajaya y4eOHOTo

4
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npeaMeTa COCTOUT B (OPMHPOBAHUU CHCTEMBI XMMHYECKMX 3HAHUM — BaskKHEHIINX
¢daKkTOB, MOHATHH, 3aKOHOB W TEOPETUYECKHX MOJOXKEHHU, AOCTYMHBIX O00O0OIIEHUIt
MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKH, B MPHOOIICHUHM K HAYYHBIM METOAAaM
MO3HAHUS TPH HM3YyYEHHM BEIIECTB M XHUMHUYECKHX peakiuii, B (OPMHUPOBAHUU |
pPa3sBUTHU TO3HABATENIbHBIX YMEHUN M UX MPUMEHEHUU B y4eOHO-ITO3HABATEIHHON U
y4eOHO-HMCCIIeI0BATENbCKOMN IeATEIIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOT0 00paIlieHus
C BEIIIeCTBaMH B TIOBCEIHEBHOM JKM3HH.

[Ipy wW3yyeHMHM XMMHUHM Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMsS Ba)KHOE
3HA4YEHUE NMPUOOPEH TaKue LIEJH, KaK:

dbopmupoBaHue MHTEJJIEKTYaJIbHO pa3BUTOMN JUYHOCTH, TOTOBOM
K camM000pa3oBaHUI0, COTPYJHUYECTBY, CaMOCTOATEIBHOMY TMPUHITHIO PEIICHHMH,

CIIOCOOHOM  amanmTUpPOBAaThC K  OBICTPO  MEHSIIOMIMMCS  YCIIOBHSIM  KU3HH;
HaIpPaBJICHHOCTh OOYYEHHUS Ha CUCTEMATUYECKOE MPUOOIIIEHHNE 00YUYarOIINXCs

K CaMOCTOSATEJIbHOW MO3HABATEIbHOM JAESATEIbHOCTH, HAYYHBIM METOAaM MO3HAHMS,
dbopMUpYIOIIUM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K XHUMHH; OOeCleueHHe
YCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OMBITa Pa3HOOOpPa3HOM
NEATENbHOCTH, T[IO3HAaHUS M CAMOMO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIMI), WMEIOIUX YHHUBEPCAIbHOE 3HAUYEHUE [JI Pa3JIMYHBIX BHJIOB
nesTenbHOCTH; (OpMHpOBaHUE OOMIeH (YHKIHMOHATFHON W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH,

B TOM UYHCJIE YMEHHUIN OOBSICHATH U OIICHUBATH SIBJIICHUS OKPYKAIOIIETO MUPA, UCTIONb3YS
3HAHUS W OMNBIT, MOJYYECHHBIC MPU U3YUYECHUH XHWMHH, MPUMEHATH WX IPHU PELICHHUU
npoOjeM B TIOBCEAHEBHOM >KHU3HU M TPYAOBOM JAESATENBHOCTH; (OpMUpOBaHHE Y
oOy4Jaromuxcss T'YMAHHUCTHUYECKMX OTHOILIEHUM, MOHMMAHMSI LIEHHOCTH XHWMHYECKHX
3HAHUM JUIsi BBIPAOOTKM DKOJIOTMYECKH 1EeecO00pa3HOro TMOBeIeHUsS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHHS CBOETO 3/I0POBbS M OKPYKAKOIIEH
MIPUPOJIHON CpeJIbl; Pa3BUTHE MOTUBAIIMHU K O0YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
Y CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHHUS OOIIEYETIOBEYECKUX IEHHOCTEM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO61iee yncio 4acoB, peKOMEHIOBAHHBIX ISl U3yUYE€HUsS XUMUH, — 136 yacoB: B 8
Ki1acce — 68 JacoB (2 Jaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

JIJist KaKJIoTO KJacca MpeyCMOTPEHO PE3ePBHOE YUEOHOE BPEMSs, KOTOPOE MOXKET
OBITh  WCIOJIb30BAaHO  yYAaCTHHKAaMU  0Opa3oBaTeNBLHOTO  Mpolecca B IENSIX
dbopMUpOBaHUS BapHATUBHOM COCTABJISAIONICH coOJepKaHUsS KOHKPETHOM pabodeit
nporpammel. [Ipu 3TOM oOsi3aTenpHas (MHBapUaHTHAs) YacTh COJEPXKAHUS MPEIMETa,
YCTAaHOBJICHHAs] TPUMEPHOW palodueil TporpaMmoii, W BpeMs, OTBOAUMOE Ha €€
W3YYEHUE, T0OJKHBI OBITh COXPAHEHBI MOJTHOCTHIO.
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COAEPKAHUE OBYUEHUA

8 KUIACC IlepBoHaya/ibHbIe XUMMHYECKHE MIOHATHS
[IpeameT xumun. Posib XMMUHU B )KU3HU YEI0BEKA. XUMHS B CUCTEME HayK. Tena u

BeniecTBa. Ou3nyecKre CBOMCTBA BEIIECTB. ATperarHoe COCTOsIHUE BemlecTB. [loHsTre
0 MeToJax TMO3HaHWS B XUMUU. YucTeie BemecTBa U cMmecH. CrocoObl pa3ieneHus
CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3TIEMEHTbI. CHMBOJIBI XUMUYECKHUX AJIIEMEHTOB.
IIpocTeie U CIIOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckast ¢opmysa. BajaeHTHOCTh aTOMOB XUMHYECKUX JJIEMEHTOB. 3aKOH
MOCTOAHCTBA cOCTaBa BemecTB. OTHocuTenbHas aromHas Macca. OTHOCHUTENbHAS
MOJIEKYJIsIpHasg Macca. MaccoBasi JoJIsl XMMHUYECKOTO 3JIEMEHTA B COCIUHEHUH.

KomnuectBo BemectBa. Momb. MonsipHas macca. B3anmocCBsI3b  KOJIMYECTBA,
MacChl M YMCJia CTPYKTYPHBIX €IMHHMI] BemecTBa. Pacuérel mo popmynaM XUMUYECKUX
COECIMHEHU .

OU3NYECKUE U XUMAYECKHE SIBIICHUA. XMUMHUYECKAsl PEAKLHS U €€ MPU3HAKU. 3aKOH
COXpaHEHUs] MAacChl BEIIECTB. XUMUYECKUE ypaBHeHUS. Kiaccupukanus XUMHUIECKUX
peakiuil (CoeIMHEHUs, Pa3IOKEHU, 3aMELEHUsI, 00MeHa). Xumuueckuil SKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW TOCYJIOW, MNpaBujIaMu pabOThl B Ja0Opatopuud u
npuéMamu oOpaiieHusi ¢ J1abopaTOpHBIM OO0OpYJOBaHUWEM, H3YUYCHHE U OIMCAHUE
(u3nYecKrX CBOMCTB 00pa30OB HEOPraHMYECKUX BEILECTB, HaOMIOACHUE (HU3UUECKUX
(TiaBieHUE BOCKA, TasHHWE JibJa, pACTHUPAHUE caxapa B CTYIKEe, KWUIEHUE U
KOHJICHCAIlUs BOJbl) W XHUMHUYECKUX (TOpEHUE CBEUM, NPOKAJIMBAHHE MEIHOU
MPOBOJIOKH, B3aUMOJICHCTBUE MeENa C KUCJIOTOW) sIBIICHUH, HAOMIOJeHHE M ONUCaHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKIUil (pa3iioKeHHe caxapa, B3auMOJCHCTBHE
CEpPHOM KHUCJIOTBI C XJOpUAOM Oapusi, pasznoxkenue ruapokcuga wmeau (II) mpum
HarpeBaHNM, B3aUMOJICHCTBUE Kene3a ¢ pactBopom conu meau (I1), nuzydenne crmocobon
paszeneHusi cMeceid (C  TOMOIIBI0 MarHuTa, (GUIBTPOBAHHWE, BBIMAPUBAHMUE,
JTUCTWILISALNS, XpomaTorpadus), MPOBEeHUE OYUCTKHA TTOBAPEHHOU COJIU, HAOII0IeHHE
Y ONMCAHUE PE3YJbTATOB IPOBEICHUS ONBITA, WUIKOCTPUPYIOLIErO 3aKOH COXPaHEHUS
Macchl,  CO3/JIaHME€  MojJeJed  MoyieKyl  (IIapOoCTEpKHEBBIX).  BakHeiimue
NMpeACTABUTEH HEOPraHUYEeCKUX BelleCTB

Bo3gyx — cmech razos. CocraB Bo3ayxa. Kucimopom — 3JI€eMEHT M IIPOCTOE
BelecTBo. HaxoxeHue kuciopoja B npupoje, Gu3n4eckue U XuMUUECKUe CBOMCTBA
(peakuuu ropenus). Oxcunwl. I[lpumenenune xkucimopoga. CrocoObl MOTYyUYCHHS
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KHCJIOpOJa B J1JA0OpaTOPUU U MPOMBINIICHHOCTH. KpyroBopoT Kuciaopoja B MpUPOJIE.
O30H — ajutoTponHas MOIU(PUKAIMS KHCIOPO/Ia.

TemnoBoit >PheKT XMMUYECKON peaklui, TEPMOXUMUYECKUE YPABHEHHUS, DK30- U
SHJIOTEPMHUYECKHUE peaKkuu. TOMIMBO: yroib U METaH. 3arpsi3HEHUE BO3yXa, YCUIECHUE
MapHUKOBOTO A eKkTa, pa3pylieHue 030HOBOTO CJIOS.

Bopopon — sneMeHT M mpocrtoe BemecTBO. HaxoxkaeHue Bomopoaa B ONPUPOJE,
bu3NYecKrue U XUMUYECKHUE CBOMCTBA, MPUMEHEHNE, CITOCOObI moiydeHus. Kuciaoter u
COJIH.

Monsipabiii 00BEM ra3oB. Pacd&Tsl Mo XUMHUECKUM YPaBHCHHSIM.

duznueckue cBoMcTBa BoAbl. Boja kak pactBopurensb. PactBopel. HacklieHHbIE 1
HEHACBHIIIEHHBIC pacTBOPHI. PacTBOpUMOCTH BelllecTB B BoAe. MaccoBasi /107151 BEIlleCTBA
B pacTBope. XUMHUYECKHE CBOMCTBA BOJIbl. OcHOBaHMs. Pojib pacTBOPOB B IPUPOJE U B
KHW3HU desoBeka. KpyroBopot BoAbl B IpUpoie. 3arpsi3HEHUE NPUPOAHBIX BoA. OxpaHa
Y OYUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanuss Heopranmyeckux coeauHennil. Oxcunpl.  Krnaccudukanms
OKCHU/IOB: coJieo0Opa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosneoOpaszyromue. Homenknatypa okcunioB. dusnueckue U XUMHUYECKUE CBOMCTBA
okcHua0B. [lonydyeHne OKCUI0B.

OcnoBanus. Knaccudukanus ocHoBaHUHN: MIENOYN U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHuii. @PuU3WYECKHE W XHUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tosrydenne ocHOBaHUIA.

Kucnorel. Knaccudukanus xucnor. Homenkmarypa kucior. dusnyeckue u
XMMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocTM MeTaimioB H.H. bekerona. [lonyuenue
KHUCJIOT.

Conu. Homenknatypa coneil. ®u3nyeckrue U XUMUYECKHUE CBOMCTBA COJIEH.
ITonyuenue comnen.
['eHeTnueckas cBs3b MEXIY KJIIACCAMH HEOPTaHWUYECKUX COCNMHEHUN. Xumuyeckuu

IKCnepumenm:

Ka4yeCTBEHHOE OIpe/IeJICHHe COACP)KaHUA KHCIOpoJa B BO3AyXe, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W H3yUYEHHWE CBOWMCTB KHUCIOpOAa, HAOIIOJEHUE
B3aMMOJICUCTBUS BEIIECTB C KUCIOPOJOM U YCJIOBHUS BO3HUKHOBEHHS W MPEKpAICHUS
ropenus (mMokapa), O3HaKOMJICHHME C oOpa3laMu OKCHJOB M OIKMCaHUE WX CBOMCTB,
MoJlyuyeHue, coOupaHue, pacro3HaBaHUE M U3YUYEHHE CBOMCTB BOJOpoJia (FOpEeHHE),
B3auMoJielicTBue Bojaopoaa ¢ okcugom wmeau (1) (Bo3MOXHO HCMOJIB30BaHUE
BHUJICOMATEpUAIIOB), HAOIIOJICHHE OO0pa3lloB BEHIECTB KOJUYECTBOM |  MOJb,
HCCIIEIOBAaHNE OCOOCHHOCTEHW PAaCTBOPEHHUsS BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEW pPacTBOPEHHOTO
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BEIIECTBA, B3aUMOJICHCTBHUE BOJABI C METAJIaMU (HAaTpUEeM U KajblueM) (BO3MOXKHO
MCITI0JIb30BAaHUE BUIEOMATEPHUAIIOB), HCCIIeJOBaHNE 00pa3Il0B HEOPTAaHUYECKHUX BEIIECTB
pa3IUYHBIX KJIACCOB, HAOJNIOJICHHE W3MEHEHHUS OKPACKHM MHJIHUKATOPOB B PacTBOpax
KHUCJIOT U IIesiouel, n3ydenue B3aumoencTus okcuaa meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METAJUIAMH, PEaKLIMi HEUTpaIu3aliu, MOIy4YeHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHWE OJHOTO METajljla JAPYTMM U3 pacTBopa COJH, PEIICHUE
SKCIEPUMEHTANIBHBIX 3a7ad 1o TeMe «BaxHelne KIacChl HEOPraHUYEeCKHUX
COCIMHEHUI.

Iepuonuueckuii 3akoH 1 Ilepuoauueckas cucrema xuMu4yeckux djaemenros JI.H.
Menaeseesa. Crpoenue aTOMOB. Xumnueckas CBSI3b.
OKHCIUTETLHOBOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MONBITKH KiIacCU(PUKAIIMM XUMUYECKUX dJieMeHTOB. [loHsATHE 0 Tpymmax
CXO/IHBIX 3JIEMEHTOB (I1LEJI0YHbIE U 1ET0YHO3EMENbHbBIE METAILIbI, FAJIOT€Hbl, UHEPTHHIE
ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THIPOKCHUJIBI.

[lTepuonnueckuit 3axoH. llepuonuueckas cucremMa XuMuU4eckux diaemeHToB .M.
MenneneeBa. Koportkonepuonnas u maiuHHonepuonHas ¢opmel [lepuoanueckoii
cuctemMbl xuMuueckux diiemeHToB JI.1. Menneneesa. [lepuoasl u rpynmnel. Pusndyeckui
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOJIA U TPYMIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMmHbIX suep. M3oromsl. OmekTpoHsl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 xumMuueckux anemMeHToB Ilepmonnueckoi
cucrembl JI.MI. Menneneea. XapakTepuCTMKa XHMHYECKOIO DJJEMEHTA IO €ro
nonoxennto B [lepnonnueckoi cucreme [{.11. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIaM U IIEpUOAaM.

3nauenue Ilepuoanueckoro 3akoHa u IlepuoanMvecKOM CHCTEMBI XUMHUYECKHUX
AJIEMEHTOB JJI pa3BUTHUS HAyKU U NpakTuku. [{.1. MenaeneeB — y4€Hblii U Tpa)K1aHUH.

Xumnueckass  cBsi3b. KoBasieHTHass  (mosisipHas W HEMOJIApHAsi)  CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JJIEMEHTOB. MIOHHAsA CBSA3b.

Crenenb okucieHus. OKUCIUTEIBHOBOCCTAHOBUTEINIbHBIE peakuuu. [Iporeccsr

OKHCJICHUS M BoccTaHOBieHUS. OKHUCIUTECIM U BOCCTAHOBUTCIH. XuMuyeckuil
IKCnepumenm:

u3ydeHue oO0pa3lioB BEIIECTB METAIJIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHJA IMHKA C pacTBOpaMH KHUCJIOT U IIEJOo4Yed, NPOBEJIEHHUE OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakiuil (ropeHue,
peaKIuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemuvie cesa3u
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Peanmzanust MeXnpeaMETHBIX CBsI3€H TIpUM  HM3yYeHWH XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTeCTBEHHOHAYYHBIX IMOHATHH, TaK
U TIOHATUM,  SBISAIONIUXCS  CHUCTEMHBIMH  JUIi  OTACNIBHBIX  IPEIMETOB
€CTEeCTBEHHOHAYYHOT'O ITUKJIA.

OO0mme ecTeCTBEHHOHAYYHBIC TTOHATHS: HAyYHBIN (aKT, THIIOTE3a, TEOPHUS, 3aKOH,
aHaNmW3, CHUHTE3, KiIacCU(UKAIUA, TCPUOJUIHOCTh, HAONIOJACHHUE, JKCIICPUMEHT,
MOJICTUPOBaHUE, H3MEPEHUE, MO/IENb, SIBICHHE.

®dwusnka: marepus, aToM, JJICKTPOH, NMPOTOH, HEUTPOH, WOH, HYKIHWJ, H3OTOIIHI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUYECKUN 3apsij, BEIIeCTBO, TEN0, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBA, ra3, (PM3HYCCKHE BEIMYHMHBI, CIUHHMIIBI M3MEPCHHS,
KOCMOC, TJIaHETHI, 3B&37161, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpabl, TOPHBIE MOPOJbI, MOJIEC3HBIC
HCKOIIaeMBbIE, TOILJIMBO, BOJIHBIC PECYPCHI.

9 KJTACC BemecTBO U XMMHYECKAS] peaKIMsl
[lepuomnueckuii 3akoH. lleproamueckas cucreMa XUMHAYECKUX 3yneMeHToB J[.H.

MenneneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B UBMEHEHNUH CBOMCTB XMMUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KLU U UX COCIUHEHUN B COOTBETCTBHUU
C TIOJIOXKEHUEM 3JIEMEHTOB B [leproanyeckoi cucrtemMe u CTPOEHUEM UX aTOMOB.

CrpoeHune BenecTsa: BUIbl XUMUYECKOW CBA3U. THIIBI KPUCTALINYECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOM PpEIIETKH W BHUAA
XUMHYECKOU CBA3U.

Knaccudpukanus W HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIECTB, OTHOCAIIMXCA K PAa3IM4YHBIM  KjlaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XUMUUECKUX peakUuid MO pa3lM4YHbIM MpU3HAKaM (10 YUCIy H
COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3((PEKTy, M0 NU3MEHEHHIO
CTENEHEH OKHCIEHUS XUMHUYECKHUX »3JIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
KaTanu3aropa). DK30- U SHI0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHS.

[TonsitTue o ckopocTh xumuueckon peakiuu. [loHarue o0 oOpaTUMBIX W
HEOOpaTUMBIX XHUMHUYECKHUX peakuusax. [loHATHE O TOMOTeHHBIX U Te€TEPOTreHHBIX
peakuusx. Ilonarue o karanuse. IloHsaTue 0 XMMuyeckom paBHOBecuH. DakTOpHI,
BIMAIOIIME HAa CKOPOCTh XUMHUYECKOW pEakUMM U IOJIOKEHHE XUMHUYECKOIO

PaBHOBCCHA.
OKMCIINTEIFHO-BOCCTAHOBUTEIILHBIC PCaKuu, SHCKTpOHHBIﬁ OanaHC
OKHCJIHUTEIIbHO-BOCCTAHOBUTEIILHOM PCaAKOUN. CocraBneHue ypaBHeHI/Iﬁ
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OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKINNA C UCIOJIb30BAHUEM METOAA 3JIEKTPOHHOTO
OanaHca.

Teopus 3IEKTPOIUTUUECKOW AUCCOLUMAIMUA. DIECKTPOJUTHI U HEIIEKTPOJIUTHI.
Katvonbl, aHuoHbl. MeXaHM3M JUCCOLMALIMM BEUIECTB C PA3JIMYHBIMUA BHAAMU
XUMHU4eckoil csizu. Crenens auccouuanuu. CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakuun moHHOro oOMeHa. YCNOBUS NPOTEKAHUS PEAKIUA HOHHOTO OOMEHa,
MOJIHBIE U COKPAILIEHHBIE HOHHBIE ypaBHEHUA peakiui. CBOMCTBA KUCJIOT, OCHOBAHUM U
COJIEll B CBETE NPEJACTABICHUNA 00 3JIEKTPOJUTUYECKON auccouuanvu. KayecTBeHHbIE
peakiuu Ha noHbI. [loHsaTre 0 rMaponuse conen.

Xumuueckuii skcnepumenm:

03HAKOMJIEHUE C MOJCIISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPIraHUYECKUX BEILECTB
— METaJUIOB M HeMeTasuioB (rpadura U aamasa), CJI0KHBIX BEIIECTB (XJIOpUJia HATPHSA),
HCCIICJOBAHUE 3aBUCUMOCTHM CKOPOCTM XUMHYECKOW pEaKUUH OT BO3JCUCTBHUS
pa3nuYHbIX (PAKTOPOB, HCCIEAOBAHHE BIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
npoliecca IUCCOUMAlUU KUCIOT, HIENoYed U coseil (BO3MOKHO HCIOJIb30BAHUE BUIEO
MaTepHaJioB), IPOBEJAECHHUE OIBITOB, MWILTIOCTPUPYIOIIMNX IPU3HAKU IPOTEKaHUS peaKkuuid
MOHHOTO 0OMeHa (00pa3oBaHUE OCaJIKa, BBIACICHUE Ta3a, 00pa30BaHKE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX NPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUuil (rOpeHue,
peakUMH pa3IoKEHMs, COEJUHEHUs), PacClO3HABAHUE HEOPraHMYECKUX BEIIECTB C
MMOMOIIIBK0 KAYECTBCHHBIX PEAKIUMNA HA HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/ad.
Hemerajuibl 4 UX COeAMHEHM S

O6mast  xapaktepuctuka rajoreHoB. (OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapaKkTepHble cTereHu okucieHus. CTpoeHne U (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — raJlor€HOB. XMMUYECKHE CBOICTBA Ha MpuUMepe xjopa (B3auMOJEHUCTBHUE C
MeTaJllaM{, HeMeTalylaMHu, Lieno4yamu). XjopoBoaopod. ConsiHas — KUCIOTA,
XUMHYECKUE CBOMCTBA, MOJYyYEHHUE, MpUMEHEHUE. JlelCcTBHE XJI0opa M XJIOPOBOAOPOAA
Ha OpraHu3M 4eJioBeKa. BakHeline XJI0puIbl U UX HaXOKJIECHUE B IPUPOJE.

O6mass xapakrtepuctuka »snemMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHblE CTeneHUu OkucieHus. CTpoeHue u (PU3HUECKHEe CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(PUKALMUA KUCIOPOJa U
cepbl. XHUMHUYECKHE CBOMcTBa cepbl. (CepoBOAOPOI, CTPOCHHE, (PUBHUECKHE U
XUMHAYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MNPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnast kucnora, pusmueckne M XMMHYECKHE CBOWCTBA (0OOIIME KaK MPEICTaBUTEIS
KJlacca KHUCIOT M creurduueckue). XUMUYECKHE pEAaKUUH, JeXallhue B OCHOBE
MPOMBIIUIEHHOIO CHoco0a IOJIy4eHUs CEepHOMl KHCIOThL. IlprMeHeHune cepHou
kucioTel. ColM  CepHOM KHUCIIOTHI, KAaueCTBEHHAs peakius Ha CyJb(aT-HoH.
Haxoxnenue ceppl M €€ COCOIUHEHHMH B NPUPOJE. XHUMHUYECKOE 3arps3HCHUE
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OKpY>Kalollel cpeibl COETUHEHUSAMHU CePbl (KUCIOTHBIC T0XK/IU, 3arPI3HEHUE BO3/IyXa U
BOJI0EMOB), CIIOCOOBI €r0 MPEJOTBPAIIECHUS.

O6mias xapakrepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIECHMs. A30T, pacCpoCTpaHEeHUE B IpUpoje, pusndyeckue u
xumMuueckue cpoiictBa. KpyroBopor azora B mpupoje. AMMHAK, ero (pu3nyeckue u
XUMHUYECKUE CBOMCTBA, MOJyYyeHUE U npuMeHeHne. Coau aMMOHMS, UX (PU3HYECKHE U
XUMHUYECKHE CBOWCTBa, NpuMeHeHue. KauecTBeHHas peakuus Ha HOHbI aMMOHWUS.
A30THast KucioTa, e€ nmojiyueHue, (pU3nyeckue U XMMUYECKHe CBOMCTBA (0OIIME Kak
MPEACTABUTEINS KiIacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KAayeCTBE MMHEpPAJbHBIX YyJI0OpeHH. XUMHUYECKOE 3arpsA3HEHUE
OKpY Karolllel cpe/ibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXIH, 3arpA3HEHUE BO3yXa,
nmouBbl ¥ BogoéMoB). Docdop, amtorponubie Moaudukanuu dhochopa, puzndeckue u
xumudeckue cBorctBa. Okcun dochopa (V) u docdopHas kucinora, puzndeckne u
XMMHYECKHE CBOiicTBa, mnonydyeHue. Mcnonmp3oBanue ¢ocpatoB B  KauecTBe
MUHEPAIBHBIX YI0OPEHUH.

Ob6miast xapaktepuctuka odnemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTETEHH OKHUCICHUs. YTJIEpOJ, aJNIOTPONMHBIE MOIU(DUKAIUH,
pacnpocTpaHeHUuEe B MpuUpoje, (PU3NYECKHEe M XHUMHYECKHE CBOWCTBA. AmcopOims.
Kpyrosopot yriepoaa B npupoje. Okcuabl yriiepoja, ux (puanyeckue U XUMHUYECKUE
CBOICTBA, JACHCTBUE HA KUBbIE OPraHU3MBbI, MIOJyYEHUE U PUMEHEHHE. DKOJIOTHUYECKUE
npoOseMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (IV), runoresza rio0anbHOTO MOTETICHUS
KJIMMaTta, MAapHUKOBBIA 3PdeKkT. YronbHas KHUCIOTA U €€ COJIM, UX (PU3NYECKHE U
XUMUYECKHME CBOWCTBa, TNOJydeHHEe U mpuMeHeHue. KadecTBeHHass peakuus Ha
KkapOoHaTtHoHbI. Vcnonb30BaHue KapOOHATOB B OBITY, MEIMLUHE, IPOMBIIUIEHHOCTU U
CEJIbCKOM XO35MCTBE.

[lepBoHavasibHbIE TOHATHS OO0 OpPraHUYECKMX BEIIECTBAX KaK O COEJUHEHUSIX
yriaepoja (MeTaH, 3TaH, STWIEH, aleTWUJIEH, 3TAHOJ, [JIULEPHH, YKCYCHAas KHCIIOTa).
[IpupoaHbIE ICTOYHUKH YIJIEBOJOPOAOB (YroJib, IPUPOIHBIN a3, HEPTH), TPOIYKTHI UX
nepepaboTku (OeH3UH), HUX pPOJIb B OBITY W NOpOMBINUIEHHOCTH. IloHsATHE O
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: KHUPAX, OCJIKaX, YrIIeBOJaX — U MX POJIU B JKU3HU
yesioBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COEIMHEHUIA.

Kpemnuii, ero ¢pusndyeckne u XMMHUYECKHUE CBOWMCTBA, MOJYyUYECHHUE M MPUMEHEHUE.
Coenunenust kpeMHus B npupone. O6mme npeacrasieHust 06 okcune kpemuus (IV) u
KpeMHueBol kuciore. CHUIIMKAThl, UX HCIOJIb30BAaHUE B OBITY, B IMPOMBIIICHHOCTH.
Baxueiiline cTpouTenbHble MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobiembl 6e30MmacHOTO MCIOJIb30BAHUSI CTPOUTENBHBIX MAaTEpUajIoB B
MOBCEHEBHOM KU3HU. XuUMUUeCKUL IKCNEPUMEHNL.!
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U3y4eHUE O0O0pa30B HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHONM KHCIOTHI,
MPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI M HAOIOJIEHWE MPU3HAKOB MX
IPOTEKAHUS, OMBITHI, OTpa)karolue GU3NIecKue U XUMHUUECKHE CBOMCTBA rajJOT€HOB U
UX COEQUHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), O3HAKOMJICHHE C
oOpasliaM XJIOpUJOB (TaJOreHUJI0B), O3HAKOMJIEHHME C oOpa3liaMu cepbl U €€
COEJIMHEHUSIMH (BO3MOXHO MCIOJIb30BAaHUE BUIEOMATEPUANIOB), HAOIIOIEHHE Mpolecca
oOyTJIMBaHMS caxapa MoJl IeUCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3YyUEHUE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHON KHUCIOTHI, MPOBEACHUE KAueCTBEHHOMU
peakuuu Ha CyJb(}ar-uoH W HaONIOJEHUE MPHU3HaKa €€ MPOTEeKaHUs, 03HAKOMJIEHUE C
¢u3nueckuMu  CBOMCTBaMHM  a3oTa, ¢Gochopa M UX COECIAUHEHUU (BO3MOKHO
UCIIOJIb30BAaHUE BUIAEOMATEpPUATIOB), 00pa3llaMH a30THBIX U (POCPOPHBIX yIOOPEHHI,
NoJlydeHue, coOupaHue, paclo3HaBaHUE M W3YUYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KAUECTBEHHBIX PEaKIMil HA MOH aMMOHHUS U QocdaT-HOH M U3yYEHUE NPHU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM A30THOM KHUCJIOTBI C MEIBIO
(BO3MO>XHO MCHOJIBb30BAHUE BHUJIEOMATEPHAIIOB), U3YUYEHUE MOJENIEH KPUCTANIMYECKHUX
peméTrok anMasa, rpadura, QyuiepeHa, O3HAKOMJIEHHE C MPOLECCOM aicopOuuu
PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOIasa,
MoJlyuyeHue, coOMpaHUe, pacro3HABaHME W HM3YyYEHHE CBOMCTB YTJEKUCIOrO Tasa,
NpOBEJCHNE KAYeCTBEHHBIX peakiuil Ha KapOOHAT W CUJIMKAT-UOHBI U H3Yy4YCHHE
IIPU3HAKOB  MX  NPOTEKAaHHs, O3HAKOMIICHHME €  MNPOAYKUHMEW  CUIMKATHOU
IIPOMBILIJICHHOCTH, PELICHUE OKCIEPUMEHTAIBHBIX 3a1ady 10 Teme «Baxuenmune
HEMETAJUIBI U UX COCIMHEHU». MeTa/uIbl M UX COeJHHEHUSA

OO6miast XxapakTepucTUKa XMMUYECKUX HJIIEMEHTOB — METaJVIOB Ha OCHOBAaHUU HX
nonoxeHus B llepuonnueckon cucreme xumuueckux aiaemeHToB .M. Menneneesa u
cTpoeHusi atroMoB. CTpoeHHe MeTaIoB. MeTaminueckas CBSI3b M METaNIMYeCKas
KpUCTAJINYECKass pEIIETKA. OJNEKTPOXUMUYECKUM PAN  HANPSHKEHUA METaJlIOoB.
duznyeckue M XUMHUYECKHME CBoOWcTBa MeTaioB. OOmme crnocoObl MONIyYeHUs
METAJIJIOB.

[loHsiTHE O KOPPO3UH METAILJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBbl
(ctanp, 4yryH, JIOpaTIOMUHUANA, OPOH3a) U UX PUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[I{esounpie meTauibl: MojokeHue B Ileprognueckor cuUCTEME XUMHUYECKUX
snementoB JI.MA. MeHneneeBa, CTpoeHHE HX aTOMOB, HAXOXJICHUE B IPUPOJIE.
du3nueckue M XMMHUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKcuasl u
TUAPOKCHUIBI HATPUS U Kanus. [I[puMeHeHne menouHbIX METaUIOB U UX COCINHEHUM.

[IlenoyHO3€eMeENbHBIE METAJIJIBI MArHUN U KJIBLUN: 1T0JI0keHHue B [lepuonuueckon
cUCTEME XUMHUUECKUX 31eMeHTOB /.M. MeHnneneeBa, CTpOCHHE UX aTOMOB, HAXOXKIEHUE
B npupoje. Ou3nueckue U XMMHUYECKUME CBOMCTBA MarHus M Kaiuplus. Baueiimne

12



®enepanpHas padouas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi ypOBEHB)

COCIMHEHUS Kanblusg (OKCHA, TUIPOKCHUA, coiin). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHHUS.

AfoMUHHAN: TI0JIOkeHKE B [lepuoandeckoi cucremMe XuMU4YecKux 3semMeHToB J1.1.
MeHnneneeBa, CTpOEHHE aTOMa, HaXOXKIAEHHUE B Npupoje. PU3NUECKHUE U XUMHUYECKHE
CBOICTBA atOMUHUA. AMQOTEpPHBIE CBOWCTBA OKCH/IA U THAPOKCU/IA ATFOMUHUS.

Kene3o: nonoxenune B llepmogmueckon cucreme xumuueckux snemeHToB JI.U.
MeHnneneeBa, CTpO€HHE aToMa, HaXOXJAEHHE B npupoje. PU3NUYECKHE U XUMHUYECKHE
cBoMcTBa keneza. Okcuapl, ruapokcuanl U conu xenesa (II) u xxeneza (I11), ux cocras,
CBOMCTBA U NOJIyYeHUE. XuMuueckuu 5KCnepUMenm:

O3HaKOMJIEHUE ¢ o0pa3laMyd METAJIJIOB U CIUIaBOB, UX (PU3UUYECKUMH CBONCTBAMH,
M3YyUYCHHE  pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIOJIb30BAaHHE
BHJICOMATEPHUATIOB), 0OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/Ia KBNS U HATPHS C BOJAOU
(BO3MOKHO HCIIOJB30BAaHUE BUIECOMATEPUATIOB), UCCIEAOBAHUE CBOMCTB KECTKOM BOJIbI,
mpolecca  TrOpeHusi  »kejle3a B KUciopoAe  (BO3MOXHO  HMCIOJIb30BAHUE
BHJIECOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHMUSI KAYECTBEHHBIX PEAKIUA HA UOHBI (MarHus,
Kanblius, anmoMuHud, nuHka, sxkenesza (I) u xenesa (III), meamu (II), mabmonenue u
OMMCAaHWE TIPOILIECCOB OKpAaIllMBaHUs IUIAMEHW HOHAMU HATpHUS, KU W KaJbLUS
(BO3MOXXHO HCIIOJIB30BAHUE BHUACOMATEPUAIIOB), UCCIeAOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCUIA ATFOMUHUS U TUAPOKCUIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMme «BaxuHelire MeTaJTbl M UX COCIMHEHUS». XHMMHS M OKPY/KAIOIIas cpeaa

BemecrBa u  Marepuanbl B IIOBCEIHEBHOW JKU3HM 4esioBeka. be3omacHoe
HCIIOJB30BaHUE BEIIECTB M XUMUUYECKUX peakuuii B ObiTy. Ilepas momols mpu
XUMHYECKUX 0KOTax U OTPABIICHUSAX.

XUMHUYECKOE 3arpsi3HEHHE OKpY)Karomed cpeapl (mpenenbHas AOMycTUMast
KoHIeHTparusi BenlecTB (nanee — IIJIK). Ponb Xxumum B penieHUU 3KOJIOTHYECKHUX
npobsieM. Xumuueckuil dKCnepumMeHm.:

HN3YyUCHHUC 06pa3u03 MaTCpUaIOB (CTGKJIO, CILIaBbI MCTAJIJIOB, ITIOJTUMCPHBIC

MaTepualbl).

Mesicnpeomemmuvie cesa3u
Peanmzanust MeXnpeaMETHBIX CBSI3€M NpU M3y4eHMH XuUMHM B 9 Kiacce

OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHM,
TaK W TIOHSTUW, SBISIOMIMXCS CUCTEMHBIMH JUISI  OTAECIBHBIX  MPEAMETOB
€CTECTBEHHOHAYYHOTO IMKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE TTOHSATHS: HAYYHBIN (haKkT, TUIIOTE3a, 3aKOH, TEOPUSI,
aHajau3, CHUHTE3, KiIacCU(pUKalUs, TMEPUOJUYHOCTh, HAOIIOJICHUE, DSKCIIEPUMEHT,
MOJICTMPOBAHUE, W3MEPECHHE, MOJICTh, SBJICHHE, TMApPHUKOBBIM A((EKT, TEXHOJIOTHS,
MaTepHuabl.
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dusuka: mMaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIIWI, H3O0TOIbI,
PaInOaKTUBHOCTb, MOJIEKYJa, HJIEKTPUUYECKUH 3apsijl, POBOJHHUKH, MOJIYIIPOBOJHUKH,
JAMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSTHHE BEUIECTBa,
ra3, pacTBOp, pPAacTBOPUMOCTb, KpHUCTAJUIMYECKas pemETka, CIUIaBbl, (QuU3HUEcKue
BEJINYMHBI, E€JIWHUIBI H3MEpPEHHs, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
ComnHie.

buonorusi:  portocuntes, npixanwe, Ouochepa, SKOCHCTEMA, MHHEPAIHHBIC
yIOOpEeHHUsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIBHBIC BEIICCTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpPaIbl, TOPHBIE MOPOJBI, MOJE3HbIE
HCKOITaeMbIe, TOILUINBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHAN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE Pe3ybTaThl OCBOSHUS MPOTPAMMBI OCHOBHOTO O0IIEr0 00pa3oBaHUs
JIOCTUTAIOTCST B XO0Je OOydYeHHs XUMHUU B EIUHCTBE Y4e€OHOW U BOCIHUTATEIbHOM
JESTENBHOCTA B COOTBETCTBHH C TPAJIULIMOHHBIMU POCCUNCKUMH COLIMOKYJIBTYPHBIMU U
JTYyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMM, NPUHATHIMH B OOLIECTBE MpaBWIAMHU U
HOpMaMHU TIOBEJIEHUS U CIHOCOOCTBYIOT IpOIECCaM CAaMOMO3HAHHs, CaMOpPa3BUTHS U
COLIMAIN3aIUU 00yYaroIIXCS.

JIn4HOCTHBIE pE3yNbTaThI OTpaXKaroT TOTOBHOCTh oOyuaronmxcs
PYKOBOJICTBOBATBCSI CUCTEMOW ITO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMI M PacCIIMpPEHUE
OIbITA JIEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCIIE B 4acTH: 1) MAaTPHOTHYECKOro
BOCIIUTAHMA:

LIEHHOCTHOT'O OTHOLIECHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H
HAy4YHOMY HAaCIEOWI0, IIOHMMAaHMS 3HAYEHUs XUMWUYECKOW HAyKH B KU3HH
COBPEMEHHOr0 OOLIECTBA, CIOCOOHOCTM BJIAJETh JOCTOBEPHOM HH(pOpManuen o
NEPENOBbIX JIOCTHKEHUSX M OTKPBITUSAX MHUPOBOM W OTEYECTBEHHOM XWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOICTBE MHUpa U OOIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHMSA:

IIPEACTABICHHS O COLMAIIBHBIX HOPMaxX M MPAaBWIaX MEKJIMYHOCTHBIX OTHOLIEHUU
B KOJUIGKTHUBE, KOMMYHHUKATHMBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOMH,
y4eOHOUCCIIe10BaTENbCKON, TBOPUYECKON U IPYTUX BHJIAX EATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JIE€ATEIbHOCTM  IMPH  BBHIIOJHEHHUM  Y4YEOHBIX,
[I03HABATEIbHBIX 337a4, BBIIOJHEHUM XHUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU
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y4€OHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHMMAaHHUIO U B3aMMOIIOMOIIHM B Ipoliecce
ATON y4yeOHOM AEATEIbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBEAECHUE U IMOCTYIKH
CBOMX TOBApHUILEH C MO3UIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUN ITOCTYINKOB; 3) HEHHOCTH HAYYHOI'0 MIO3HAHMSA:

MUPOBO33PEHUYECKHE MPEJICTABICHUS O BELIECTBE M XHWMHYECKOM pEaklMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIIME OCHOBY
JUIsL TIOHMMAaHMSI CYUIHOCTH HAy4YHOW KapTHHbI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS IPUPOJbI, B3aUMOCBS3AX YEJIOBEKA C MPUPOJHON CpEnoH,
O POJIM XUMHUH B TO3HAHMM OTHUX 3aKOHOMEPHOCTEW; IO3HABATEIBHBIE MOTHBBI,
HallpaBJ€HHbIE Ha IMOJYYEHUE HOBBIX 3HAHMM 10 XHUMHH, HEOOXOJUMBIE s
00BSICHEHHsI HAOTIOJaeMbIX MTPOLIECCOB U SBJICHUH, TO3HABATEIHbHOM, HH(POPMAITMOHHON
U YHUTATEIbCKOWM KYyJbTYpPhl, B TOM YHUCJIE HAaBBIKOB CaMOCTOSITENIBHOW pPaOOTHI €
y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPATypO, AOCTYNHBIMH TEXHUYECKUMU
cpeacTBaMu HMH(OPMALMOHHBIX TEXHOJOTHM;, WHTEpeC K OOYYeHHIO U TO3HAHHIO,
JT10003HATETbHOCTh, TOTOBHOCTh U CHOCOOHOCTH K CaMOOOpPa30BaHMIO, MPOEKTHON U
HCCIIEIOBATENbCKOM JAEITEeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH U YPOBHS
oOydeHus B panbHelneM; 4) GopMUPOBaAHNS KYJbTYPbI 310POBbSI:

OCO3HaHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILUEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3710pOBbII 00pa3 *KU3HU, OCO3HAHUE TIOCIEACTBUNA U HENIPUATHE BPEIHBIX
OpUBBIYEK (yHNOTpeOJEHUS alIKOrojsi, HapKOTHKOB, KypEeHMs), HEOOXOAUMOCTH
cOOII0IEHNs MPaBUJ OE30MACHOCTH MpPU OOpAIEHUH C XUMUYECKMMH BELECTBAMHU B
OBITY U peajbHOU KU3HU; S5) TPYA0BOTr0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO Npodeccuid U TpyJa pa3iMdyHOro poja,
YBAKEHUE K TPYLy U pe3yJbTaraMm TPYAOBOH NEATEIBHOCTH, B TOM YHCIE HAa OCHOBE
NPUMEHEHUs] NMPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIA BBHIOOP MHAMBHIyaJIbHOM
TPACKTOPUM MPOJOJDKEHUSI OO0pa3oBaHMsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW, YCHEIIHOM
npo¢eCCUOHATIBHON JIEATENbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHMH, FOTOBHOCTb
a/1aliTUPOBAThCA B MPO(HECCUOHATIBHOM cpeie; 6) IKOJIOrH4ecKoro BOCIIUTAHMS

AKOJIOTMYECKH 11e71eCO00pa3HOe OTHOIIICHHUE K TPUPOJIC KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIeCTBOBaHUS, IOHUMaHHE IICHHOCTH 3JI0POBOT0 M OE30I1aCHOTO

oOpa3za JKHM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 37I0pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIIOJCHHS MpaBUil 0€30MaCHOTO
MOBEJICHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYaIUAX, YTPOXKAIOIIUX 3/I0POBHIO
Y J)KU3HHM JIIOJICH; CIIOCOOHOCTH MPUMEHSITh 3HAHUS, TTOJTydaeMble ITPH H3yUYSHUN XUMUH,
JUTSL pEIICHUS 3aJ1a4, CBSI3aHHBIX C OKPYIKAOIICH MPUPOTHON CPEOH, /ISl TIOBBITIICHUS
YPOBHSI 9KOJIOTUYECKON KYJIbTYPhl, OCO3HAHUS TJIOOATBHOTO XapaKTepa IKOJIOTHICCKUX
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HpO6JI€M u HYTCﬁ HX PpCHICHHUA IMOCPCACTBOM MCTOAOB XHMHH, 3IJKOJOTHYCCKOI'O
MBIIUJICHHA, YMCHUA PYKOBOACTBOBATLCA MM B HOSH&B&TGHLHOﬁ, KOMMYHI/IKaTI/IBHOﬁ )41
COHHaHBHOﬁ ITPAKTHUKC.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMeTHBIX PE3YJIBTATOB  BBIACIAKOT 3HAYUMMBIC JUISL
bopMHpOBaHUS MHUPOBO33pPEHUs OOIIEHAYYHBIE TMOHATUS (3aKOH, TEOPHS, MPUHIIUII,
rumnoresa, GpakT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCIOJIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 DTHUX
npeaMeToB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHONM HAyYHOW KapTHHE MHUpa, U
yHUBEpCaIbHbIC  y4eOHBbIC  JeHCTBUS  (TO3HABATEIbHBIC,  KOMMYHHUKATHUBHEIE,
PETYJISTUBHBIE), KOTOpble oObOecrneunBaroT  (HOPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOATEIFHOMY IJITAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOM eI TeTbHOCTH.

Ilo3HaBaTe/IbHBIC YHHUBepPCaJbHbIE yqeﬁﬂble nencrBus ba3zoBbie
Jornyeckue JecTBUA:

YMEHHSI UCIIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUM 3HAHUIA:
pPacKpbIBaTh CMBICI XMMHUYECKUX MOHSATUN (BBIACNATH HUX XapaKTepHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTMMHU TOHSITHSIMH), MCIOJIB30BaTh MOHSTHS IS
OOBSCHEHUS OTACNIbHBIX (PAKTOB W SIBIICHUM, BHIOMpPATh OCHOBAHUS M KPUTEPUU IS
KJacCUpUKAIMU XUMHYECKUX BEIIECTB M XHUMHUYECKHX PEaKIUi, YCTaHABIUBATH
MIPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMHU HM3Y4YEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHuss (MHAYKTUBHBIC, JACAYKTHUBHBIC, IO aHAJIOTWM), JejaTh BBIBOABI U
3aKJIIOUCHMS; YMEHUE MPUMEHSTh B MPOIECCE IMO3HAHUS MOHATHUS (MPEIAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yeMble B XHUMHH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XHMHH MOJCIbHBIE MPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJI DJIEMEHTAa), XuUMHUYeckas ¢opMmysia U ypaBHEHHE
XUMUYECKOW peakiuu — MpU PelIeHUH y4eOHO-TI03HABATENbHbBIX 3a/lay, C YYETOM ITHX
MOJIEIBHBIX TPEACTaBICHUN BBISBIISITH U XApaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
MU3Y4aeMBbIX OOBEKTOB — XHMHYECKHX BEMIECTB M XUMHUYECKUX PEAKIUHA, BBISBISATH
o0Iue 3aKOHOMEPHOCTH, WPHYUHHO-CJIC/ICTBCHHBIE CBSI3W W TPOTUBOPEUUS B
M3y4daeMbIX Mpolieccax U siBlicHusiXx. ba3oBble ucciieqoBaTebCKue 1eiCTBUSA:

YMEHHUE WCIOJb30BaTh IIOCTaBJIECHHBIE BONPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUA, a TaKKe B KaueCTBE OCHOBHI i (POPMUPOBAHUS TUIMOTE3bI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUI; TPHOOPETEHHUE OMbITA 1O IUIAHUPOBAHUIO,
OpraHu3allid U TPOBEJCHUI0 YUYECHUYECKHUX HKCIIEPUMEHTOB, YMEHHE HAONI0AaTh 3a
XOJIOM TIpOIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3ylbTar, (GOopMyIHUpOBATH

16



®enepanpHas padouas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi ypOBEHB)

00001IIeHUsT W BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO ONBITA, HCCIEIOBAHUA,
COCTAaBJISITh OTYET O MPOJIETaHHOM padoTe.

PaGora c nundopmanueii:

yMEHUE BBIONPATh, aHATU3UPOBATh M HHTEPIIPETUPOBATh MHPOPMAIIUIO PA3TIUYHBIX
BUJIOB © (QopM TMpEeACTaBICHUS, TMOJy4aeMyK U3  pa3HbIX HCTOYHHKOB
(HayYHOTIOMYISApHAS JTUTEpAaTypa XUMHUYECKOTO COJICP)KAaHUS, CIPABOYHBIC IMOCOOWS,
pecypcbl MIHTepHETa), KPUTHYECKH OIICHWBATH TPOTUBOPEUMBYIO U HEIOCTOBEPHYIO
uH(OpPMAIUIO; YMEHHE TMPUMEHATH DPA3JIMYHBIE METOIbI W 3alPOCHl MPHU TOWUCKE W
otOope MH(POPMAIUA U COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX JJIS BBITOTHCHUS
y4eOHBIX W TO3HABATENBHBIX 3a7ad OINPEACIEHHOTO THIA, MPUOOpPETEHUE OIbITa B
00J1aCTH UCTIOJIb30BaHUST MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIIAJICHUE
KyJbTypOl  aKTHUBHOTO  WCIOJB30BAaHUS  PA3JIUYHBIX  TIOMCKOBBIX  CHCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (OpMY TMpEACTaBICHUS HHPOpPMALMH U
WJUTFOCTPUPOBATH PEIIacMbIe 33/1a4M HECJIOKHBIMU CXEMaMH, JUarpaMMaMu, JPYTUMU
dbopmamu rpadMKd U UX KOMOWMHAITUSIMH, YMEHHE HCIIOJIL30BaTh W aHAJIW3UPOBATh B
mpoiiecce y4eOHOM M HCCIeI0BATENBCKONW ACATENBHOCTH WHGOPMAIMIO O BIUSHUU
MIPOMBITIUICHHOCTH, CEJIBCKOTO XO3SHUCTBAa M TPAHCIOPTA HA COCTOSIHHE OKpYKalomen
MIPUPOJHOM CPEJIBL.

KoMMyHHMKaTHBHbIE YHHUBEpPCAJIbHbIC Y4eOHbIC JeHCTBUA:

yMEHUE 3aJlaBaTh BOMPOCHI (B XOJ€ AMaNora W (WUiu) JAUCKYCCHH) MO CYIIECTBY
oOcyxnaemMoi TeMbl, (POPMYJIUPOBATh CBOU NPEIOKEHHUS] OTHOCUTEIHHO BBITIOIHEHHUS
MPEIIOKEHHON 3aJ1auu; TPUOOPETEHHE OIbITa MPE3CHTAIIMN PE3yIbTATOB BHIMOTHEHUS
XUMHYECKOTO
AKCIIEpUMEHTa (J1a0OpaTOPHOIO OMbITa, JIA0OPAaTOPHONH padOThl MO HCCIEAOBAHUIO
CBOMCTB BeILIECTB, Y4YEOHOrO0 MPOEKTA); 3aWHTEPECOBAHHOCTbh B COBMECTHOM CO
CBEPCTHUKAMM T103HABATEIbHOW M HCCIEAOBATENIbCKON NEATEbHOCTH NPHU pPEUICHUU
BO3ZHMKAIOIIKX MPOOJEM Ha OCHOBE YUETa OOIIMX MHTEPECOB U COIIACOBAHUS MO3ULIUN
(oOcyxneHnsa, oOMEH MHEHUSIMU, «MO3TOBbI€ HITYPMbD», KOOPJIMWHALHUS COBMECTHBIX
NEUCTBUM, OMpejelieHue KPUTEPUEB IO OLIEHKE KauecTBa BBIMOJHEHHOM paboThl U

JIpyTHE);

PeryasiTuBHbIe YHHBepPCaJIbHbIEe YUueOHbIE el CTBUSA:

YMEHUE CaMOCTOSATEILHO ONPENeNsITh IIENH  JIeATeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBJIATh, KOHTPOJUPOBATH M TIPH HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
JeSTENBHOCTh, BBIOMpaTh HambOojee A((PEKTUBHBIE CIMOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENBHBIX  3a/lad, CaMOCTOSITEIBHO  COCTABJISATh WM  KOPPEKTHUPOBATH
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MPEIIOKEHHBIA allTOPUTM JIEHCTBUN MPU BBHIMOIHEHUU 3aIaHUM C YU4ETOM TMOIYUYCHUS
HOBBIX 3HaHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX W pPEaKUUAX, OICHUBATh
COOTBETCTBHE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOW II€JIM, YMEHUE HCMOJIb30BaTh U
aHANIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3ysibTaToOB 110 OCBOECHHIO 0053aTEIBHOIO COJECpIKaHUS,
YCTAaHOBJIEHHOI'O JaHHOW (pelepanbHOM paboueil mporpaMMoid, BBIIEISAIOT: OCBOCHHBIE
0Oy4YaroNIMMUCS HAyYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI IEUCTBUH, crienuduueckue s
npeaAMETHON 00nacTh «XUMUs», BUJBI AEATEIBHOCTUA MO MOJYYEHHIO HOBOTO 3HAHUS,
€ro MHTEPIpPETALNH, TPEOOPAa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX
CUTyalUsX.

K koHuy oOydenus B 8 kJiacce mpeiMeTHbIE pe3yJibTaTbl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLTUXCS YMEHHIA:

pacKpbIBaThb CMBICJ OCHOBHBIX XMMHYECKMX IIOHATHH: aToOM, MOJEKYJa,
XUMHUYECKUI 3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEUIECTBO, CMECH (OTHOPOJHAS U
HEOJHOPOJIHAsA), BAJECHTHOCTb, OTHOCHUTEIbHAs AaTOMHAas M MOJEKYJSIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs MAacca, MaccoBasi OJIsI XUMHUYECKOT0 2JIEMEHTA
B COCIMHEHUHM, MOJSIPHBIM  O00BEM, OKCHJA, KHCIOTAa, OCHOBaHUE, COJb,
AJIEKTPOOTPUILIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl peaklys, KiIacCuPUKaus
pEeaKLMii: peaKkMu COCINHEHNUs, PEAKIIMK Pa3JIOKECHUS, PEAKI[UU 3aMEILEHUs, PEaKIUN
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKLINU, TEIIOBON APPEKT peakuuH, iApO aToma,
AJIEKTPOHHBIN CJOH aroma, aTOMHas OpOuTalb, paguyC aroma, XUMHUYECKas CBS3b,
IOJIApHAss M HEINOJSIPHAs KOBAJIEHTHAs CBSA3b, MOHHAS CBs3b, MOH, KaTUOH, AHMOH,
pacTBOp, MaccoBasi JOJIsI BellecTBa (MPOLIEHTHAs KOHLEHTpauusi) B pacTBOpE;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUNA U PUMEHSAThH 3TU
IOHATHSI IIPU ONMCAaHMM BEIIECTB M HMX MNPEBPAIIECHUMN; HCIOJb30BATh XHUMHYECKYIO

CUMBOJIMKY JJIs1 COCTaBJICHUS (POPMYJI BEIIECTB U
YPaBHEHUM XUMHWYECKUX PEAKLUN; OINPENEIATh BAJICHTHOCTb AaTOMOB JJEMEHTOB B

OMHApHBIX COEAMHEHUSAX, CTEIICHb
OKHCJICHUSI 3JEMEHTOB B OMHApPHBIX COEIMHEHUSX, NPUHAMJIEKHOCTh BELIECTB K
oIpeeNEHHOMY KJIacCcy COEAUHEHUN 1o (popmysam, BUJL XUMUUYECKOM CBSI3U
(koBajieHTHasT M MOHHAsg) B HEOPTraHWYECKUX COEJIMHEHUSX; PACKPhIBaTh CMBICI

ITepnonnueckoro 3akoHa /[.M1. Meneneesa: 1eMOHCTPUPOBATH
IIOHUMAHUE NEPUOJUYECKOM 3aBUCUMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB OT MX
nonoxkenuss B llepuommyeckor cucTEME, 3aKOHOB COXPAHEHMS MAacChl BEILECTB,
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MIOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYEHUs, 3aKOHAa ABOTa/ip0; OIHUCHIBATH
U XapaKTepu3oBaTh Ta0IU4HY0 popMy lleproaudeckoit cuctemsl
XUMHUYECKUX BJIEMEHTOB: pa3inyaTh MOHATHUS «IJaBHas mnoArpynna (A-rpymnma)» u
«moboyHass mnoarpynmna (b-rpynma)», Manble U OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaueHusl, KOTOpble UMEIOTCs B Tabmuue «llepmonnueckas cuctemMa XMMUYECKUX
aneMeHToB [[.MI. MeHneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsn dAnapa, oOIlee 4YUCIO BJIEKTPOHOB U
pacrpefielieHue HX 10 SJEKTPOHHBIM CJIOSM); KJIACCU(PUIUPOBATh XUMHUYECKHE
AJIIEMEHTBI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE Peakiuu (MO YMCIy M COCTaBY YYACTBYIOIIMX B PEAaKIUU BEIIECTB, IIO
TeroBoMy 3G (dEKTy); XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKJas OMUCAHHE MPUMEpPAMH MOJEKYJSPHBIX
YPAaBHEHHUM COOTBETCTBYIOLIMX XHMHUYECKHMX PpEAKLMH; NPOTHO3UPOBATH CBOMCTBA
BEILECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABa,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX [MPEBPAIICHUI B Pa3IUYHBIX YCIOBHUSIX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO dJeMEeHTa Mo (HOpMyJie COCTUHEHHUS, MACCOBYIO JIOJIO
BEILIECTBA B PAacTBOpPE, MPOBOJIUTH PACUYETHI O YPABHEHUIO XUMHUUYECKON peaKkUuu;
MIPUMEHSITh OCHOBHBIE ONEPALIMU MBICIUTENBHOMN AESITEIbHOCTH — AHAJIN3 U CUHTE3,

CpaBHEHUE, 00001ICHME, CHCTEMAaTH3aIHIO, KJIacCU(UKAIHIO, BBISIBIICHUC
MPUYUHHOCIIEACTBEHHBIX CBSI3€M — MJI1 M3Y4YEHUS CBOMCTB BEIIECTB M XMUMHUYECKHUX
peakiui, eCTeCTBEHHO-HAay4YHbI€ METOJAbl TO3HAHUS — HAOJIOJICHUE, HU3MEPEHUE,
MOJICIUPOBAHUE, SKCIEPUMEHT (peayibHbIi U MBICICHHBIN); Cle0BaTh MpaBUiiaM
MOJIb30BaHUSI XUMUYECKOM MOCYyA0H 1 1a00paTOPHBIM

0o00OpyI0OBaHUEM, a TaKXKe MpaBWIaM OOpAIICHHs] C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTBITOB IO MOJIYYCHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJAOPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAEITEHHON MacCOBOM J0JIEM PACTBOPEHHOTO BELIECTBA, INIAHUPOBATD U
MPOBOAUTh XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WIEIOYEH H
KHUCIIOT C IIOMOIIIbIO UHIAMKATOPOB (JTaKMyC, (peHoN(TanenH, METHIOPaHX U IPYTHUE).

K koniy oOydenust B 9 kjiacce mpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHITUN: XUMUUYECKUHN JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, IPOCTOE BEILIECTBO, CI0KHOE BEILIECTBO, BAJIECHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHCIICHHS, XUMHYECKash peakuus, XUMHUYEeCKas
CBsI3b, TEIIOBOM 3((HEKT peakiuu, MOJb, MOJIAPHBIA 00BEM, pacTBOpP, DIEKTPOJIUTHI,
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HEAJIEKTPOJUTHI, DJIEKTPOIUTHYECKAsT JUCCOIMAIMS, PEaKIMd HMOHHOIO OOMeEHa,
KaTanu3aTtop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHMbIE pEaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKIIUH, OKHUCIIUTETD, BOCCTAHOBUTEIb,
OKHCJICHME W BOCCTAHOBJICHUE, aJUIOTPOINus, amM(pOTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HOHHAsA, METAUIMYECKas), KpUCTAUIMYECKas pemeéTka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHUUYECKOM peakiuu, TMpeaeabHO JOIMyCTUMas
koHneHTparus [1JIK BemecTa; WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX
MOHSATUMN U IPUMEHSATHITH
MOHATHSI TIPU OINMCAHMM BEIIECTB M HMX MPEBPAIICHUIN; HCHOJb30BATh XHUMHUYECKYIO

CUMBOJIMKY JJIsl COCTaBJIeHUs (POPMYJT BEIIECTB U
YPaBHEHUI XUMHUUYECKUX PEAKIUH; ONPENeisaTh BaJIECHTHOCTh M CTENEHb OKHUCIICHHS

XUMUYECKUX 3JIEMEHTOB
B COCJIMHEHUSX DPA3JIUYHOTO COCTaBa, MPUHAJICKHOCTh BELIECTB K OMpPEACIEHHOMY
KJIacCy cOoeAMHEHUN 1o ¢dopmyliam, BUJ XUMHUUYECKON CBS3U (KOBaJECHTHAsl, UOHHAs,
METAJTMYECKasi)) B HEOPraHMYECKUX COCJAMHEHUAX, 3aps]l HOHA [0 XUMHUYECKOU
dbopmyrie, XxapakTep cpeabl B BOAHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCAMHEHUH, THII
KPUCTALTMYECKON PElIETKU KOHKPETHOTO BEIECTBA;

packpbiBaTh  cMbica  [lepumommueckoro  3akona .M. MeHueneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHKE: OMUCHIBATh M XapaKTEepPU30BaTh TAOIUYHYIO (HOpMy
[leproguyeckold CUCTEMbl XUMHUYECKUX OJJIEMEHTOB: pa3linyaTh IOHATHUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «nobounas noxarpymnmna (b-rpynma)», Maneie u OoJsbline
MEePHUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B MEPUOIUYECKON TabmuIe, ¢
YHUCJIOBBIMU XapPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o01ee YUCIO 3JIEKTPOHOB U PACIPECIICHUE UX TI0 AJIEKTPOHHBIM CJIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUM CBONCTB JJEMEHTOB U UX
COEIMHEHUH B IIPEAEIIaX MAJIBIX EPUOIOB U TIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB; KJIAaCCU(UIIMPOBATH XMMUYECKHE DJIEMEHTBI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYacTBYIOUIMX B PEAKIMU BEHIECTB, I10
TerioBoMy 3G (}eKTy, Mo M3MEHEHHIO CTEICHEW OKHUCIICHUS XUMUYECKUX DJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBATh) OOIIME M CHEHU(PUUYECKUEe XUMHUYECKHME CBOMCTBA
MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXkAasi ONMUCAHUE MPUMEPAMHU MOJEKYJISPHBIX U
MOHHBIX YpaBHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMil; COCTABIATh YpaBHEHUS
AJIEKTPOJUTUYECKON JUCCOLMALIUY KUCIIOT, IIEJI0UYEN U COJICH, TTOJIHBIE U COKPAIIEHHBIC
YpaBHEHUSI pEeaKIMid HOHHOTO OOMEHa, YpaBHEHHUS peaKlUi, MOATBEPKIAAIOIINUX
CYIIECTBOBAHME T'E€HETUYECKON CBSI3M MEXKJY BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
PaCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI TOCPEICTBOM
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COCTaBJICHHSI DJIGKTPOHHOTO OanaHca J3THUX peakIii; MPOrHO3MPOBATh CBOMCTBA
BEIICCTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH

NPOTEKAHUSA XUMHYECKMX TMPEBPAIICHUNA B Pa3IUYHBIX YCJIOBHUSAX; BBIYHCIATH
OTHOCUTEJIBHYIO MOJICKYJSIPHYI0O M MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEHTa 1O (OpMyJIe COSAUHEHUS, MAacCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, TMPOBOAWUTH PACUETHI MO YPaBHEHHUIO XMMHYECKOW peaKIMu; COOJI0IaTh
MpaBuJa MOJL30BAHMS XUMHUYECKON MTOCY IO M TaOOpaTOPHBIM

o0OpyIOBaHUEM, a TaK)Ke TMpaBWJIa OOpAIICHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU IO BBITOJIHCHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOTYUYCHHIO U
coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (aMMHaka M YTJIICKHCIOTO Tas3a); MPOBOIUTH
PCaKIuy, MOATBEPKIAFOIINE KAYeCTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB: PacliO3HABATh
OTIBITHBIM TYTEM XJIOPHJI-, OPOMUI-, HOUI-, KapOoHaT-, hocdar-, CHIMKaT-, Cyabdat-,
THJIPOKCHI-MOHBI, KATHOHBI aMMOHHS 1 MOHBI N3yYCHHBIX METAJJIOB, IPUCYTCTBYIOIINE
B BOJHBIX pacTBOpaX HEOPraHWYECKHUX BEIIECTB; MPUMEHATH OCHOBHBIC OICpAIUH
MBICITUTEILHON  JIESITENHPHOCTH — aHaJIu3 MW CHHTE3, CpaBHEHHE, 0000IIeHueE,
CHUCTEMAaTH3aINI0, BBISIBICHUE TPUINHHO-CICICTBEHHBIX CBS3€H — ISl W3YUYCHHS
CBOWCTB BEINECTB W XMMHYECKHUX PEAKIIHH, €CTECTBEHHOHAYYHBIC METObI MMO3HAHUS —
HaOITI0/IeHNE, U3MEPEHUE, MOCIIMPOBAHNE, SKCTICPUMEHT (PEaTbHBIN M MBICIICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
Hanmenosanune
No KommnuecTBo OcCHOBHBIE BUBI IEITEILHOCTH
pa3IeiioB U TEM Coneprxanue 00yueHuUs
I1/T1 4acoB 00yJarommxcs

y4eOHOro mpeameTa

Paznen 1. IlepBoHayajibHble XMMUYECKHE MIOHATHS

1.1

XUMUS — Ba)KHas
0011acTh
€CTECTBO3HAHUS U
MIPAKTUYECKON
JeSITETLHOCTH

YCJIOBCKA

5

[IpeameT xumuu. Posib XuMuu B AKU3HU
yeJsioBeKa. XMMHUS B CUCTEME HayK. Tena
v BeniecTBa. PU3nyecKue CBOMCTBA
BEIIECTB. ATperaTHOe COCTOsTHUE
BelecTB. [loHsITHE O METOAAX MO3HAHUS
B XUMHH. UNCThIE BELIECTBA U CMECH.
CnocoObI pa3eneHus cMecei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUYECKOU MOCYJI0H, C
npaBuJIaMH paboThI B 1a00OpaTOpuu U
npruemMamu oOpalieHus ¢ 1JabopaTOPHBIM
000py1I0BaHUEM.

dusnueckre CBOMCTBAa 00pa3IoB
HEOPraHUYECKUX BEIIECTB — METAJNIOB U
HEMETAILJIOB.

CriocoOnI pa3aesieHus: cMeceit
(punbTpoBaHue, BhIIapUBaHUE,

PackpsiBaTh cMBICT N3y4aeMbIX IOHATHMN.
PackpeiBaTh posib XUMHUU B IPUPOJIE U
YKU3HH YEJI0BEKA, €€ CBA3b C IPYTUMU
HayKaMH.

Pa3nnuaTre 4MCTBIE BEIIECTBA U CMECH;
OJTHOPOJHBIE U HEOTHOPOJHBIE CMECH.
Paznuuate pusmyeckue u XuMHUYECKUE
SIBJICHUSL.

CreoBarh aIrOpuTMaM HCIIOJIb30BaHUS
SKCIIEPUMEHTAJIbHBIX METO/I0B —
HAOJIIOICHHS ¥ OKCIIEPUMEHTA.
HabGnrogaTs 1 onuckiBaTh 0OBEKTHI TIPU
IIPOBEICHUU JIEMOHCTPALUN U
1a00paTOPHBIX OMBITOB MO U3YYECHHUIO
(u3HUECKNX CBOMCTB BEILIECTB, CIOCOO0OB
pa3aeneHust CMeCel BEIIECTB.
[IpoBOAUTE XUMHYECKUIN DKCIIEPUMEHT
IIpU pa3zieJIeHuu cMecel (Ha mpumMepe
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JUCTUIUTALINS, XpoMaTorpadus).

OUYMCTKH MOBAPEHHOM COJIN) B XOJI€

JlabopamopHvie onvimeol:

N3yuenune u omnucanue (U3NYECKUX
CBOMCTB 00pa3lloB HEOPraHUYECKHUX
BEILECTB.

N3yuenne cnoco0oB pa3ziesieHus cmecei
(C MOMOIIIbIO MAarHUTA).

IIpakmuueckue pabomui:

Ne 1. [IpaBuna paboTsl B 1abopaTopuu u
npuéMbl 0OpaleHus ¢ 1abopaTopHbIM
000py/1I0BaHUEM.

No 2. Pasznenenue cmeceil (Ha mpumepe
OUYMCTKHU IMOBAPEHHOU COJIN)

npakTudeckoi padotsl Ne 2. CrieoBaTh
[IpaBUJIaM MOJIb30BAHUS XUMHUYECKON
oCy10M U 1abOpaTOpHBIM
000opy0oBaHUEM, a TAKKe MpaBUIaM
oOpalleHusi C XMMUYECKIMH BEIIeCTBAMHU
B COOTBETCTBUM C MHCTPYKLIHUEH IIPU
BBITIOJIHEHUHU MTPAKTUYECKON pabOThI

Ne 1.

BeicTpanBaTh pa3BEpHYyThIE TMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMaINIO U3 yueOHUKA U
CIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICIIOJIb30BATh U3YUYEHHBIN ITOHITUNHBIN
anmnapar Kypca XUMHUHU

1.2.

BemiectBa u
XUMHUYECKHE
peakunu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKHE
31eMeHTbl. CUMBOJIBI XUMHUYECKUX
aneMeHTOoB. [IpocThie U CloXKHbIE
BellleCTBa. ATOMHO-MOJIEKYJISIPHOE
YYEHHUE.

Xumnueckass  Qopmyna.  BaneHTHOCTB
aTOMOB XMMUYECKHUX 3JIEMEHTOB.

3aKOH MOCTOSIHCTBA COCTaBA BEUIECTB.
OtHOcuUTeNbHAs aTOMHAs Macca.
OTHOcUTENbHAs MOJICKYJISIpHAsT Macca.

Onpenensarb MPU3HAKU XUMHYECKUX
pEeaKInid, yCIOBHSI KX TPOTECKAHUSI.
OOBICHATH CYIIHOCTh (PU3UUECKUX U
XUMUYCCKUX SIBJICHUHN C TOYKU 3PCHUS
ATOMHO-MOJICKYJIIPHOTO YUEHHUSI.
KnaccuduimpoBatbs XuMudeckue peakiuuu
(110 YKCITY ¥ COCTaBy pearupyroiux u
00pa3yroIIUXCs BEIIECTR).

CoctaBnsaTh (HopMyJibl OMHAPHBIX
BEIIECTB 10 BAJIEGHTHOCTHU U OIPEIEIAThH
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MaccoBas 10Jis1 XUMHUYECKOro AJIEMEHTA
B COCAUMHCHHM.

BAJIEHTHOCTb 110 (JOpMyJIaM BEIIECTB.

KomnuectBo BemecrBa. Mosnb. MossipHast
Macca. B3anmMocBsI3b KOJIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BELIECTBA.
Pacuétel mo hopmynamMm XUMHYECKUX
COEIMHEHUM.

du3nyYecKue U XUMUYECKUE SBJICHHUS.
XUMHYECKast peakus U €€ IpU3HaKHU.
3aKOH COXpaHEHUSI MaCcChl BEILIECTB.
XUMHUYECKHUE YPABHECHUS.
Knaccudukaiusa XuMHUUECKUX PEaKIIUi

(coenuHEHUS, PA3I0KCHUS, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

dusnyeckre cBOMCTBAa 00pa3IloB
HEOPTaHUYECCKUX BEIIECTB — METAJUIOB U
HEMETAJLJIOB.

OO0pa3Irel BEIIECTB KOJTUYECTBOM 1 MOJTb.
dusnyeckue sBiIeHU (TJIaBJICHUE BOCKA,
TasiHUE JIbJa, PAaCTUPAHKE caxapa B
CTyNKE, KHTIEHUE U KOHACHCAIIMS BOJIbI).
XUMHUYECKHE sIBJIEHUS (TOPEHHUE CBEYH,

PaccraBnars koapduiineHTs B
YPaBHEHUSIX XUMUYECKUX PEAKIIUI.
Ha6nronaTh 1 onuceiBaTh 00bEKTHI

MIpU IPOBEJCHUU IEMOHCTPALIUM U
71a00paTOPHBIX OMBITOB.

[IpoBomuTh BBIYUCIECHHS TIO (PopMyiiam
XUMUYECKUX COCIMHCHUN U YpaBHEHUSAM
XUMHUYECKUX PEAKIUU.

[IpuMeHsTh eCTeCTBEHHO- Hay4YHbIE
METO/IbI IO3HAHUS (B TOM YHCIIe
HaOJII0/IeHNE, MOJICIUPOBAHME,
AKCIEPUMEHT U OCHOBHBIE ONlEpaluu
MBICIIUTEIBHON 1eATeTbHOCTH
(cpaBHEeHUe, Ki1accUpUKAIIUS)
BricTpanBaTh pa3BEPHYTHIC MMCHbMEHHbBIC
U YCTHBIE OTBETHI C ONOPON Ha
uH(pOpMaINIO U3 YUYeOHHKA U
CIIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
VICIIOJIB30BATh U3YUYECHHBIN ITOHSITUNHBIN
amnrmapar Kypca XuMUu
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POKaJTUBAaHUE MEIHOM MPOBOJIOKH,
B3aMMOJECHCTBHE COJIbI I MEJIa C
COJISTHOM KHCJIOTOM).

HaGnronenue npu3HakoB MpOTEKaHUs

XUMUYECKUX peaKIil (pa3ioKeHue
caxapa, B3aMOJICHICTBUE CEpHOM
KHUCJIOTHI C XJIOPUAOM Oapusi, MOJydeHUE
U paznoxkenue ruapokcuaa meau (1) mpu
HarpeBaHuU, B3aUMOJICUCTBUE JKEJE3a C
pactBopoM cosirt meau (I1). OnbIThI,
WUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS
MacChl.

Jlabopamopnvie onvimur: Co3ganue
MojieNiel MOJIEKYJT

(I1apocTepKHEBBIX).

Onucanue  (QU3MYECKUX  CBOMCTB
00pa3lloB HEOPraHWYECKUX BELIECTB —
METaJJIOB U HEMETAJLJIOB.

Ha6nronenue ¢pusnueckux (miaBieHue
BOCKa, TasTHUE JIbJa) 1 XUMUYECKHUX
(ropeHue cBeud, NPOKAIIMBAHUE METHOU
MPOBOJIOKH) SIBJICHUIA.

HaGnronenue u onmcanue mpu3HAKOB
NPOTEKAaHUs] XUMHYECKUX peakiui
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PAa3HBIX TUIIOB.

Buviuucnenus: oTHOCUTEIBHOU
MOJIEKYJISIPHOM MacChl BEIIECTB,
MOJISIPHOM MaccChl, MacChl BEIIECTB,
MaccChl M KOJIMYECTBa BEIECCTBA;
MacCOBOM JOJIU XMMHYECKOTO dJICMEHTA
1o opMyIie CoeqMHEHUS;

110 YPABHEHUSAM XHUMHUYECKUX PEAKIIUN:
KOJIMYECTBA, MACCHI BEIIECTBA 110
U3BECTHOMY KOJIMYECTBY, Macce
pEareHTOB WM IMIPOJYKTOB PEAKLIUH

Hroro no pazneny 20

Pa3zges 2. BakHeiiue npeacTaBuTe/Id HEOPraHMYeCKMX BellecTB
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2.1

Bosnyx. Kucnopon.
[Tonsitue 06
OKCcHIax

Bozayx — cmech razos. CocraB Bo3ayxa.
Kucnopon — anemenT u npocroe
BeniecTBo. Haxoxxenue kuciopoaa B
npupoze, pu3ndeckue u XUMUIECKUE
cBoOMcCTBa (peakiuu roperust). OKCHUIblL.
[Tpumenenue kucnopoaa. CriocoOs
MOJTy4eHUs KUCIOPO/a B TabOpaTopuu u
MPOMBITIIEHHOCTH. KpyroBopoT
KUCaopoja B mpupoae. O30H —
aJUIOTpOITHAs MOAUUKAIIMS KACTOPOaa.
TennoBoii 3¢ (heKT XMMHUUECKON peaKInH,
TEPMOXUMUYECKHUE YPABHEHUS, IK30- U
HAOTEPMUYECKHE peakiuu. TommBo:;
yToJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
yCWICHHE MapHUKOBOTO 3 dekTa,
pa3pylieHre 030HOBOTO CJIOS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KaudectBenHoe onpeneneHue coiepraHus
KHCJIOPO/ia B BO3AYXE

[Tomydenue, cobnpanue, pacro3HaBaHUE

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUIsL cCOCTaBJIeHUs (DOPMYJT BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHHI XUMUYECKUX
peakiu ¢ y4aCTUEM KHUCJIOPOJa.
XapakTepu3oBaTh (OMKUCHIBATh) COCTaB
BO31lyXa, (PU3NUECKUE U XUMUUYECKHE
CBOMCTBa KHCIIOPOa, CIIOCOOBI €ro
MOJIyUYEHUs], IPUMEHEHUE U 3HAUCHUE B
IPUPOJE U KU3HU YEJIOBEKA.
CpaBHUBATH peaKIIUU TOPEHUS U
MEJIJIEHHOTO OKHUCIICHHUS.

OOBICHATH CYIIHOCTh IKOJIOTMYECKUX
npo0sieM, CBSI3aHHBIX C 3arps3HEHUEM
BO3/TyXa.

CnenoBath npaBuiiamM 0€30MaCHOM padOThI
B JJa0OpaTOPUU TMPHU UCIIOIH30BaHUU
XUMUYECKOU MOCyAbl U 000py0BaHUS, &
TaKKe MpaBujaM oOpalieHHs C TOPIOYUMHU
seuectsamu. [Lmanuposarts u
OCYILIECTBIISITh HA MPAKTUKE XUMHUECKHE
AKCIIEPUMEHTHI,
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Y U3y4YE€HUE CBOMCTB KUCIOPOJA.
HaGtoieHre B3auMo1eCTBYSI BEIIECTB
C KHCJIOPOJIOM U YCJIOBHUSI BO3HUKHOBEHUSI
U TIpeKpalleHusi TopeHus (rmoxapa).
JlabopamopHuwiii onvim:

O3HakomIIeHHE ¢ 00pa3IiaMu OKCUIOB U
OIMCAHUE UX CBOUCTB. [Ipakmuueckas
paboma: Ne 3. TlonyueHnue u cooupanue
KHCJIOPOJIa, U3yUYEHHUE €TO CBOMCTB.
Boruucnenus: MONEKYJISIPHOU MaCChI
KHCJIOPOJIa U 030HA HA OCHOBaHUU
ATOMHOM MacChbl XUMHUYECKOTO
3JIEMEHTA; KOJIMYECTBA, MACChI
BEILIECTBA 10 YPABHEHUSIM
XAMUYECKUX PEAKIINI

IPOBOJIUTH HAOJIOACHMUS, 1€TaTh BIBOIbI
10 pe3yJbTaTaM dKCIIEPUMEHTA TIPH
POBEJCHUH JaOOPATOPHBIX OMBITOB U
IPAKTUYECKON pabOTHI.

BbIuncasTh KOJIMUYECTBO BEIIECTBA, 00BbEM
rasa no ¢gopmynam.

YyacTBOBaTh B COBMECTHON paboTe B
rpynrme.

BricTtpauBaTh pa3BEpHYThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPON Ha
uHpopManuio U3 yueOHUKa U
CIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
UCII0JIb30BaTh U3YYEHHBIN TOHATUHBIN
anmnapar Kypca XUMHUH

2.2

Bonmopon. Ilonsarue
0 KHCIIOTax U COJIAX

Bonopon — anemeHT u nmpocroe
BellecTBo. Haxoxaenue Boiopoia B
npupoze, Gu3ndecKkue 1 XUMUIECKUE
CBOICTBA, IPUMEHEHHUE, CTIOCOOBI
nosyuyeHus. Kucinotsl u comnu.
Mounsipublit 00bEM Ta30B. Pacuétsl 1o
XUMHUYECKUM YPaBHEHUSIM.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

PackpeiBaTh CMBICIT N3y4aeMbIX TOHATHN
Y IPUMEHSATH 3TH MOHATHS IPU ONTUCAHUU
CBONCTB BELIECTB U MX MPEBPAILLCHNMN.
XapakTepu3oBaTh (OMUCHIBATH)
¢u3nyecKkue 1 XUMUIECKHE CBONCTBA
BOJIOPOA, CIIOCOOBI €r0 MOTyUYeHUS,
IIPUMEHEHUE.

CobupaTs npubOp A7 MOTyUEHUS

BOJIOpO/IA.
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[lonyuyenue, coobupanue u Hcnonp30BaTh XUMHUYECKYIO CHUMBOJIMKY
pacrio3HaBaHKUE BOJOPOJA. JUIg  cocTaBlieHus: (OpMyJl  BEIECTB,
BzaumonelicTBe BOIOPOAa € OKCHIOM| MOJIEKYJISSPHBIX YPABHEHHH XUMHUYECKUX
menu (II). peakuuii ¢  y4acTMEM  BOAOPO/A.
ﬂa6opam0przﬁ oneim. Brraucngars MOJEIPHYIO MAacCCy BCIICCTB,
B3anmoneiicTBre KUCIOT C METAJLUIAMH. KOJIMYECTBO ~ BEIIECTBA, 00BEM Trasa,
Ipaxmuueckas paboma: Maccy BCIICCTBA,

[TpoBOANUTH PacuéThI 1O YpaBHEHHSIM
XUMUYECKUX PEaKIINii: KOJIMIECTBa,
00BbEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIM4YECTBY, 00BEMY, Macce peareHTOB
WJIN TIPOJYKTOB PEAKITHH.

CrnenoBath npaBuiaM 0€30MacHOM

Ne 4. Tlonydyenue u cobupanue Boopoa,
U3Y4YEHHUE €r0 CBOMCTB.

Boviuucnenus:

00BéMa, KOJIMYECTBa BEIIECTBA rasza

M0 €ro W3BECTHOMY KOJIMYECTBY

BEIECTBA WIH O0BEMY;
11 06BEMY; paboThI B 1TaOOpaTOPUH MPH

UCTIOJb30BAaHUN XUMUYECKOU MOCYIBI U
000pyI0BaHus, a TAKXKE MPaBUIaM

00BEMOB T'a30B N0 YPaBHEHUIO PEAKIINU
Ha OCHOBE 3aKOHAa 0ObEMHBIX OTHOIICHUN

ra3oB
O6paHleHI/I$I C rOPrOYMMH BCUICCTBAMHU B

OBITY.

[InanupoBaTh U OCYIIECTBIIATH HA
NPAaKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOJUTH HAOJIOICHMSI, JI€TIaTh BBIBOIbI
10 pe3yJibTaTaM SKCIIEPUMEHTA.
VY4acTBOBaTh B COBMECTHOI paboTe B
rpynmne

Bopna. PactBopsr. 5 dusnueckre cBOMCTBA BOAbl. Boma kak | PackppIBaTh CMBICT M3y4aeMbIX MOHATUI
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ITouste 00
OCHOBAHUSX

pacTBOpUTEIb. XUMHYECKHE CBOMCTBA
BO/JIBI.

OcHOBaHU4.

Y IIPUMEHATD 3TU IOHATHS IIPU ONUCAHUU
CBONCTB BELIECTB U UX MPEBPAILLCHUMN.
XapakTepu3oBaTh (GU3NUYECKUE U
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PactBopsl. Pone pacTBOpOB B nipupoe u
B )KU3HHU yesoBeka. KpyroBopor Boabl B
npupoje. 3arps3HeHNE NPUPOIHBIX BOI.
OxpaHa ¥ OYHCTKA IPUPOJHBIX BOJI.
HacplieHHbIe M HEHACBIILIEHHbBIE
pacTtBOpBL. PacTBOpHUMOCTH BEIECTB B
Boze. MaccoBas 10714 BemecTsa B
pacTBope.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelecTs ¢ pa3anyHoOn
PacTBOPUMOCTBIO.
BzauMoaelictBue BOJIBI € METallIaMH
(HaTpueM U KaJIbLIUEM).

HccnemoBanne pacTBOPOB KUCIOT U
HIEJI0YEN C MMOMOIIBI0 HHANKATOPOB.

JlabopamopHhwvie onvimoi
Uccnenosanue ocoOEHHOCTEN
pPACTBOPEHUSI BEMIECTB C PA3JIUYHON
pPacTBOPUMOCTBIO.
[IpuroroBiieHue pPacTBOpPOB c
OIPENICIIEHHON MAacCOBOM  J10JIEN
pacTBOPEHHOI'O BELIECTBA.

IIpakmuueckas paboma

XMMHYECKUE CBOMCTBA BOJBI, €€ POJIb KAK
pPacTBOPUTENS B IPUPOJHBIX MPOLIECCAX.
CocTaBnsATh ypaBHEHUS! XUMHUYECKUX
pEeaKuui ¢ y9acTUEM BOJBI.

OOBICHATP CYIIHOCTh IKOJIOTMYECKUX
po0JIeM, CBA3AHHBIX C 3arPSA3HEHUEM
OPUPOAHBIX BOJI, CIOCOOBI OYMCTKU BObI
OT MpUMeEcei, MEPHI IO OXPaHE BOJ OT
3arpsi3HEHHUS.

[InaHupoBaTh U OCYIIECTBIIATh HA
IIPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
IPOBOJUTH HAOJIOICHHUS, JI€TIaTh BBIBOIbI
10 pe3yJbTaTaM 3KCIIEPUMEHTA IPU
POBEICHUH JTAOOPATOPHBIX ONBITOB U
IPAKTUYECKON pabOTHI.

CrnenoBaTh npaBuiiaM 0€30MacHON pabOThI
B J1a0OpaTOpPUU MPU UCIIOIB30BAHUU
XUMHYECKOH MOCy1bl U 000pyAOBaHUS.
[IpoBOIUTH BBIYMCIIEHUS C IPUMEHEHUEM
NOHATHS «MaccoBasi JOJis1 BEIIECTBA B
pacTBope».

BricTtpauBaTh pa3BEpHYThIE IUCHMEHHBIE
U YCTHBIE OTBETHI C OIIOPOW Ha
uHpopManuio u3 yueOHUKa U
CIPABOYHBIX MATEPUAJIOB, TPAMOTHO
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No 5. IlpuroroBnenue pacTBOpoOB ¢
OIPENICIEHHON MacCOBOM  JOJIEH
PacTBOPEHHOTO BEILIECTBA.

Bviyucnenus: ¢ ucrionb30BaHAEM
TIOHSATHS «MaccoBas J0JIsl BEIIECTBA B
pacTBope»

WCIIOJIb30BaTh N3YyYECHHBIA IIOHATUNHBIN
anmnapar Kypca XUMHUH
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24

OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX

COEIMHEHUN

11

Krnaccudukaiys HeoOpraHUIeCcKux
coenunennit. Oxcuapl. Knaccudukarms
OKCHJIOB: coJie00pa3ytoire (OCHOBHEIE,
KHCJIOTHBIC, aM(pOTEpPHBIC) U
HecosieoOpasyromue. Homenknarypa
okcuioB. Ou3nUecKre U XUMHYCCKUE
cBolicTBa OKCHIOB. [loydeHne oKcuI0B.

OcnoBanus. Knaccuduxarus ocHOBaHMiA:

€104 U HEPACTBOPUMBIE OCHOBAHUS.
Howmenkiiarypa ocHoBanuil. Pusnyeckue
Y XMMUYECKHE CBOMCTBA OCHOBAHUH.

[TonydyeHnne oCHOBaHUM.

Kucnorer. Knaccudukarus Kucior.
Howmenxknatypa kucnor. ®usnueckue u
XUMHUYECKHE CBOMCTBA KUCIIOT. Psan
aktuBHOoCcTH MeTayuioB H.H. bekerosa.
[Tonydenue Kucior.

Comnu. Howmenxkiarypa COJICH.
du3nyecKkne U XMMHYECKHUE CBOMCTBA

conei. [lomyuenue comeil.

I'eneTudeckass CBSI3b MCXKAY KilacCaMHu

HEOPraHUYECKUX COCIUHEHHUI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunmposats nsyuaempie
BEILIECTBA IO COCTABY U CBOMCTBAM.
CocrtaBnsath HOpMYIIbl OKCUIOB, KUCTIOT,
OCHOBAHUIM, COJIeH U HA3bIBATh UX IIO
MEKTYHAPOIHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB Ha
OCHOBE OOIINX XUMUUYECKUX CBONCTB
M3YUYEHHBIX KJIACCOB/TPYII BEIIECTB, K
KOTOPBIM OHH OTHOCSITCSI.

CocTaBisATh MOJIEKYJIIPHBIE YPaBHEHUS
peaKnii, NUTFOCTPUPYOLIUX
XUMHUYECKUE CBOMCTBA U CIIOCOOBI
NOJIy4YEeHHMSI BEIIECTB U3YUECHHBIX
KJIaCCOB/TPYIIII, a TAK¥Ke
MOATBEPKIAIOLIUX N'€HETUYECKYIO
B3aMMOCBS3b MKy HUMU. [Ipon3BoanTh
BBIYMCIICHUS 110 YPaBHECHUAM
XUMHYeCKuX peakuni. [imanuposars u
OCYLIECTBJIATh Ha MPAKTHUKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS,
JIeNaTh BBIBOJBI 10 pe3yJIbTaTaM
SKCIIEPUMEHTA ITPU MPOBEACHUHN
1a00paTOPHBIX OIBITOB U MPAKTUUECKUX
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OOpa3ibl  HEOPraHWYECKUX  BEIIECTB

Pa3IMYHBIX KJIACCOB.

OnbIThI, WUTIOCTPUPYIOLINE XUMUYECKHE
CBOMCTBA  KJIACCOB  HEOPraHMYECKHUX
BEILIECTB.

JlabopamopHvie onvimol
Onpenenenue pacTBOPOB KUCIOT U

IeJI04Ye ¢ TIOMOIIBI0 HHINKATOPOB.
N3yuenune B3aMMOICHCTBHS KUCIOT C
MeTaJlJIaMH, PeakIuii HeHTpaIu3aIiy.
B3anmoneiicTBre pacTBopa cCepHON
KHUCJIOTHI ¢ okcusioM Menu (II).
[TonmyuyeHue HEPACTBOPUMBIX OCHOBAHUH.
BrITecHeHre OTHOTO MeTaJuIa IPYTUM U3
pacTBopa CoJu.

lIpakmuueckas paboma

No 6. PelieHue sKCriepuMEHTAIbHBIX
3a7a4 1o TeMe «BaxkHenmme Kiacchl
HEOPTraHUYECKUX COCIUHEHUI.

Buviuucnenus:

110 YpaBHEHUAM XUMHUUYECKOU PEAKIINU:
KOJIMYECTBA BEIIECTBA, 00HEMA, MACCHI 10
W3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BbEMyY, Macce peareHTOB WIIM MPOYKTOB
peakiuu

pabor.

CrnenmoBath npaBuaaM O€30IMacHOM
paboTHI B TabOpaTOpuu Mpu
UCTOJIb30BaHUN XUMUYECKON

MOCYJIbI U 000PYIOBAHMUS.
BricTpauBath pa3BEépHyThie TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMaINIO U3 yueOHUKA U
CIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
VICIIOJIb30BATh U3YyUYEHHBIN ITOHATUNHBIN
anmapat Kypca XUMUU
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Hroro no paszgeny:

30

Paznen 3. Ilepuoguueckuii 3akoH u [lepuoanueckas cucrema xumudeckux 3jgemeHToB /I. U. MenaesneeBa. Ctpoenue

aTOMOB. XMMHYeCKas CBA3b. OKMCJIUTEIbLHO-BOCCTAHOBUTE/IbHBIE pPe€aKIIuu

3.1 | Ilepuoguueckuii
3aKOH U
[Tepuoanueckas
cucTeMa
XUMHYECKHUX
anemeHToB JI. W.
Menpeneena.

Ctpoenue atoma

7

[lepBble NONMBITKH KiIacCUPUKALUN
XUMHYECKUX 3JIeMEeHTOB. [loHsATHE ©
IpyIIax CXOAHBIX 3JIEMEHTOB
(LLIETIOYHBIE U IIEI0YHO3EMEIbHBIE
METaJIbl, TaJOre€Hbl, MHEPTHBIE Ia3bl).
DneMEeHThI, KOTOpbIe 00pa3yroT
amM(OoTepHbIE OKCUIBI U TUAPOKCHUIBI.
Ilepnoanueckuit 3akoH. [lepuonnyeckas
CUCTEMA XUMHUYECKUX AJIIEMEHTOB

J.1. Menneneesa. KoporkoneprnoaHas u
JUTMHHOTIEPUOIHAs (POPMBI
[lepuonnueckoi CUCTEMbI XUMHUYECKHUX
anemenToB /.M. Menneneesa. [leprons! n
rpynmnsl. PU3NYECKUIM CMBICI
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOIA
U TPYMIIbI AJIEMEHTA.

Ctpoenue aromoB. CocTtaB aTOMHBIX
anep. M3otonsl. DnektpoHbl. CTpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMMHYECKHUX 3JIEMEHTOB
[Ieprnonnueckoii cucTemsl

JAN. MengeneeBa.  XapakTepHUCTUKA

PackpbIBaTh CMBICH EPUOANYECKOTO
3aKOHa.

OnuceIBaTh CTPOCHUE TAOIUIIBI
«Ilepnonnueckas cucremMa XMUMUYECKUX
aneMeHToB J[[.11. MeHaeneeBay.
MopenupoBaTh CTPOEHHUE aTOMA,
SHEPreTUYECKUX YPOBHEH U MOYPOBHEMN
IIPY IOMOILM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYpalUid U 3IEKTPOHHO-
rpaduaeckux Gopmyir. [losicHATH
(u3nyecKuil CMbICI MOPSIKOBOTO
HOMEpa, HOMEPOB NEPUOIA U TPYHIIBI
AJIEMEHTA.

XapakTepu3oBaTb XUMUYECKUE FIIEMEHTBI
IIEPBBIX TPEX MEPUOIOB, KAIUM, KAJIbIIUN
Y UX COCITMHEHUS T10 MTOJIOKEHUIO B
[Tepnognueckou cucreme J[.1.
Menneneesa.

OOBsICHATH 00IIME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB (U3MEHEHUE PATUYCOB
aTOMOB, AJIEKTPOOTPHULIATEIIBHOCTH,
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XUMHUYCCKOI'O 3JIEMCHTA

no ero mnosoxeHuto B llepuoanueckoit

cucreme JI.11. Menpaeneena.
3aKOHOMEPHOCTHU U3MEHEHHUS pajuyca

BAJICHTHOCTH) U UX COCAUHEHUN B
MpeJiesiax MaJIbIX MEPUOJIOB U TJIABHBIX
MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

[Teprnoauueckoi CUCTEMBI

YYEHBIN U I'PAXKIaHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:
BzaumopenicTBre ruipokcuia

mesioue. MonenupoBanue

«llepnonnueckas cucrema
XHUMHUYECKUX d1emMenToB .M.
MenneneeBay.

Jlabopamophvie onvimsi
O3zHakomiieHHE ¢ 00pa3LaMHu

aTOMOB XMMHUYECKUX DJIEMEHTOB,
METAIMYECKUX U HEMETAJUINYECKUX
CBOMCTB IO rpynram 1 epuoaam.
3nauenue [lepuoanueckoro 3akoHa u

XUMUYECKUX DJIEMEHTOB JUI PAa3BUTHS
Hayku U npaktuku. JL.M. Mennenees —| ton yncine UutepHera

IMUHKa C PpaCTBOpAaMHU KUCJIIOT U

CTPOEHUS MOJIEKYJI TIPH IIOMOIIIH
PUCYHKOB, MOJIEJIEH, DTIEKTPOHHBIX
U CTPYKTYpHBIX opmyn. TaGnwuia

YuactBOBaTH B COBMECTHOM
paboTe B mape Wid rpymre.
BricTpauBath pa3BEpHyTHIE
MACHbMEHHBIE U YCTHBIE OTBETHI C

ormopoil Ha nHpopmaIuio us3

y4eOHHUKa U IPYTUX UCTOYHUKOB, B
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MCTAJIZIOB 1 HEMCTAJIIIOB

XHUMHUYECKasI CBS3b. 8 Xumuueckast cBA3b. KoBaneHTHas PackppiBaTh CMBICT H3y4aeMbIX

OKUCIUTENBHOBOCCTAHOBUTEIBHBIE (TmoJisipHAst U HEMOJISIPHAS) CBA3b. TTOHSTHH. Onpenensth BU]]

peakuuu ONEKTPOOTPULATENBHOCTD XUMHUECKOH CBSI3U B COCTUHEHHH.
XUMHYECKUX JIEMEHTOB. MloHHas MoenpoBaTh CTpOCHHE
cBs13b. CTETNIEHb OKHCIICHMUS. MOJIEKYII IpH  TIOMOIIH
OxucinurenbHo- PHUCYHKOB, MOJICIICH,
BOCCTAHOBUTCIIBHBIC PCaKIHH. JJICKTPOHHBIX M  CTPYKTYPHBIX
ITpoueccel bopmy.
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OKHUCJICHHS] U1 BOCCTAHOBJICHHUSI.
OKHUCIUTENN U BOCCTAHOBUTEIH.
XUMHAYECKUN IKCIIEPUMEHT: U3yUECHUE
00pa3IoB BEIIECTB METAJIIIOB U
HEMETaJIOB, B3aUMOJCHCTBUEC
TUPOKCHJIA IIUHKA C PACTBOPaMU KUCIIOT
U 1IEJI0YEH, TPOBEJICHUE OIBITOB,
WJUTIOCTPUPYIOUTUX TTPUMEPHI
OKHMCJIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuu pas3ioKeHus,
COCJTMHCHUSA).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, WITIOCTPUPYIOIINE TPUMEPHI
OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus,
COCTMHECHUS )

Hcnonb30BaTh XUMHUECKYIO CUMBOJIMKY
JUIsL cocTaBlieHus1 (DOPMYJT BELIECTB,
AJIIEKTPOHHOTO OalaHca peaKIIvid.
OrnpenensiTe CTeNEeHb OKUCIEHUS] aTOMOB
XUMUYECKHUX JIEMEHTOB 110 (hopMyJiaM U
COCTaBJISITh (POPMYJIbI OMHAPHBIX
COEMHEHUH 10 CTENIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX DJIEMEHTOB.
OnpenensiTe OKUCIUTEIND U
BOCCTAHOBUTENb. PaccTaBisiTh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuii METOJ0M JIEKTPOHHOTO
Oananca.

Ha6nronaTh XuMuuecKue OMbIThl 10
IJ1aHy, AHAIM3UPOBATh U JI€NaTh
BBIBOJIBI.

UcnonszoBate UKT pma co3panms
MOJENEN, MOATOTOBKH ITPE3EHTAlUN,
JOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpHYThIE MMChbMEHHbBIC
U YCTHBIE OTBETHI C OITOPON HA
uH(popMaIHIo U3 yueOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM unciie MHTepHeTa

Hroro no pazneny

PesepBHoe Bpems
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OBHIEE 4YMCJIO HACOB 68

10 ITPOTPAMME

9 KJIACC
Haumenosanue

No KomanuecTBo OCHOBHEIE BUJIBI IEATEIILHOCTH
pa3/IeJIOB U TEM Conepxanue 00ydeHHs

n/n 4acoB 00yYaroImMnXcst

y4e0HOTO IIpeIMeTa

Pa3zpnes 1. BemecTBo U XMMH4YeCKHE peaKINu

1.1 |IloBTOpeHue 5
yrityOjeHue 3HaHUM
OCHOBHBIX pPa3/IesioB

Kypca 8 kiacca

n

ITepuonnueckuui 3akoH. [lepuoanueckas
CHUCTEMa XMMHUYECKHUX dJIeMeHTOB J[.1.
MenpeneeBa. CTpo€HHE aTOMOB.
3aKOHOMEPHOCTU B UBMEHEHUH CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJO0B, KAJIHS, KaJbIUI U UX
COCIMHEHMUI B COOTBETCTBUHU C
MOJIO’KEHHUEM DJIEMEHTOB

B Ilepnoanueckon cucteMe U CTPOECHHUEM
X aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKOMN
CBsI3H. THUIIBI KPUCTATUTMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT TUIA KPUCTAJIINYECKOU
PELIETKN U BUJA XUMUYECKOU CBSI3H.
Knaccudukaiys 1 HOMEHKIIaTypa
HEOPraHUYECKHUX BEUIECTB. XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K
pa3IMYHBIM KJ1acCaM HEOPTaHUYECKUX

XapakTepu3oBaTh XUMUYECKUE FIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KU U KAIbIUA
10 UX noyoxenuto B [lepuoanueckon
cucreme /1. 1. Menpaeneena.
KnaccudunnpoBats 1 Ha3bIBaTh
HEOPraHUYECKUE BEILIECTBA U3YUYEHHBIX
KJIACCOB.

OnuceiBaTh oO1ue XUMHYECKHUE
CBOIWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA NIPUMEpPAMU
MOJIEKYJISIPHBIX YPAaBHEHUM XMUMUYECKUX
peaKiuu.

OnpenensaTs BUA XUMAYECKON CBSI3U U THUII
KPUCTAJNINYECKOW PEIIETKU BEIIECTBA.
[Iporuo3upoBaTh CBOMCTBA BELIECTB B
3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpauBaTh pa3BEpHYTHIEC IMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
uH(pOpMaITHIO U3 YUeOHHUKA U
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COCI[I/IHCHI/II\/'I, TCHECTHUYCCKAasA CBA3b
HCOPIraHNYCCKHUX BCIICCTB.

CIIpaBOYHLIX MAaTCpUaJIOB, I'PaMOTHO

Xumuueckuii IKcnepumenm:
Jemoncmpayuu: 03HaAKOMJICHUE C
MOJIEJISIMU KPUCTAUTUUECKUX PEIIETOK
HEOPTraHUYECKUX BEILIECTB — METAIIOB
1 HeMeTaJyIoB (TpaduTa 1 aamasa),
CJIOHBIX BELIECTB (XJIOpUIa HATPHSI)

VICII0JIB30BATh U3yUYEHHBIN TOHITUNHBIN
arrapar Kypca XumMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKHUX
peakuuii

Kinaccudukanus XuMHUUECKUX peaKInii
10 Pa3JIMYHBIM MpU3HAKaM (110 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIINH
BELLECTB, 110 TEIJIOBOMY 3((PexTy, Mo
WU3MEHEHUIO CTENIEHEH OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB, IO
00paTUMOCTH, [0 YYACTHUIO
KaTaJin3aropa). JK30- U
HAOTEPMUYECKUE PEAKLIUH,
TepMOXUMHUYECKHE ypaBHeHuUs. [loHsTHE
0 CKOPOCTH XMMHYECKON PEAKLINH.
[Tonsitue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKIIUIX.
[ToHsiTHE O TOMOTEHHBIX U T€TEPOrCHHBIX
peakuusx. [lonsarue o karanuse.
[ToHsiTHE O XUMUYECKOM PABHOBECHUHU.

PackppIBaTh CMBICT N3yYaE€MbIX OHATUI
Y IIPUMEHSATH 3TH NOHATHUSA IIPUA ONMCAHUUN
CBOWCTB BELIECTB U UX IIPEBPALLCHUN.
KnaccuduimpoBaTh XUMHUYECKUE PEAKIIUU
10 Pa3JINYHBIM MPU3HAKAM.
VYcranaBauBaTh 3aBUCUMOCTD CKOPOCTH
XUMHYECKOUN PEAKLIUH OT Pa3INYHbIX
(hakTOpOB.

[Iporno3upoBaTh BO3MOKHOCTH
IIPOTEKAHMUS XUMUYECKUX IPEBPALLECHUN
B Pa3au4HbIX ycaoBusAX. OnpenensaTh
OKHUCIIHTEIb U BoccTaHOBUTENDL B OBP.
CocTaBisTh JIEKTPOHHBIN OanaHc
peakuu.

HpOI/ISBOI[I/ITB BBIYHMCJIICHHUA IIO0

XUMHWYCCKUM YPAaBHCHUAM.
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c]:)ElKTOpI)I, BJIMAIOMIMC HAa CKOPOCTDb
XUMHYECKOU PCAKINH U ITIOJIOKCHHUC
XUMHNYCCKOI'O PaBHOBCCHA.

OXHCIUTEIHbHO-BOCCTAHOBUTEIIHLHBIC

VYyacTBOBaTh B COBMECTHOM paboTe
B IIape WJIM TPYIIIIE.

BricTpanBaTh pa3BEpPHYTHIE INCbMEHHBIE

peakiu, FIEKTPOHHBIN OallaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBieHUE ypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii ¢ UCMOJIb30BaHUEM METO/1a
AJIEKTPOHHOTO Oasianca. Xumuueckuii
IKCnepuMeHm:

Jlemoncmpayuu:

HccnenoBanre 3aBUCHMOCTH CKOPOCTH
XAMHUYECKON PEaKIUU OT BO3JICUCTBUS
paznuYHBIX (AKTOPOB.

OMBITHI, WITIOCTPUPYIOIINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuu pa3aoxKeHusl,

COEJIMHEHHUS ).
Buluucnenus: KomudecTBa  BEIECTBA,
o0b€Ma W Macchl pEareHTOB WM

MPOAYKTOB IO YPABHEHUSIM XUMUYECKUX
peakiuii

U YCTHbIE OTBETHI C OINOPOH Ha
uHpopMaIuio u3 y4eOHMKa u
CIIPaBOYHBIX MaTepUaloB, TPaMOTHO
WCIIOJIb30BAaTh U3YYEHHBIM NOHATUNHBIN
anmnapar Kypca XuMuu

1.3

9HCKTpOHHTH‘1€CKa}I

Teopus 3IEKTPOTUTUYECKON

PaCKpBIBaTB CMBICJI U3YYdCMbIX HOHHTHﬁ,
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JIMCCOLIAAIUS.
XHUMHUYECKUE
peakuuu B
pacTBopax

JUCCOLUALINH. DJIEKTPOIUTHI U
HERJIEKTPOIUThL. KaTHOHBI, aHMOHBI.
MexaHu3M JuccoMaluy BEIIECTB C
pa3IMYHBIMHA BUJAMUA XUMHUYECKOMN
cBsa3u. Crenenp quccounanu. CUiibHbIE
U CJ1a0bIe DJIEKTPOJIUTHI.

Peakiiuu nonnoro oomeHa. Y cioBus

a TaKKe CMBICIT TEOPUU
AIEKTPOIUTHIECKON TUCCOIHAIUY.
OOBSICHATH IPUYUHBI
AJIEKTPOITPOBOTHOCTH BOJIHBIX PACTBOPOB
BEIIECTB, PA3IMyYaTh CIa0ble U CUIIbHBIC
AIIEKTPOIIUTHI.

CocTaBisiTh ypaBHEHHS TUCCOIUAIINN
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IPOTEKaHUs peaKMii MOHHOTO OOMEHa,
MOJIHBIE U COKPAILIEHHBIE HOHHbBIE
ypaBHEHHs peakunii. CBOKCTBa KHUCIIOT,
OCHOBAHUM U COJIEU B CBETE
MpeACTaBICHUN 00 AIEKTPOIIUTHUECKOMN
nucconuanuu. KauecTBeHHbIE peakiuu
Ha noHbI. [ToHsITHE O THIpONIH3E CONEl.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 37€KTPONPOBOJHOCTH
pPacTBOPOB BEILIECTB, Mpoliecca
JUCCOIMAMU KHUCIOT, IIeI04Ye Hu
coJieit (BO3MOKHO HCIIOJIb30BaHNE
BUJICOMATEPUAJIOB).

OMBITHI, WITIOCTPUPYIOIINE MPU3HAKU
MPOTEKaHUS peaKuii MIOHHOTO OOMeHa
(oOpazoBaHue ocajka, BbIJICJICHUE Ta3a,
oOpa3zoBaHue BO/JIbI).

PacniozHaBaHue HEOPraHMYECKUX
BEILIECTB C TTOMOIIbIO KaU€CTBEHHBIX
peakuuii Ha UOHBI.

JlabopamopHuiii onvim:

N3ydeHnne npru3HaKoB MPOTEKAHUS
peakiy HOHHOTO 0OMEHa B pacTBOpax
AIIEKTPOJIMTOB (C 0Opa30BaHUEM OCAIKa,
BBIJICJICHUEM Tra3za, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEJoYeil M COJeM, MOJHBIC M
COKpalIEHHBIE  MOHHBIE  YpPaBHEHUS
XUMHUYECKUX PEAKIMil HOHHOTO OOMeHa,
KpaTKH€ HWOHHBIE YPaBHEHHUS MPOCTHIX
peaKuMi TUAPOIIN3a COJIEH.
XapakTepru30oBaTh 00IINE XUMUIECKHUE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IEKTPOJIUTHIECKON
JUCCOLIMAIINK; TTOJITBEPKAATh CBOMCTBA
pUMepaMU MOJIEKYJIIPHBIX 1 MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
PemaTp 3KxcriepuMeHTaNbHbIE 3a/1a4U 110
TEME.

[InanupoBath u OCYILIECTBJIATh  Ha
MPAKTUKE XUMUYECKHUE HKCIIEPUMEHTHI,
MPOBOJUTH HAOJIOIEHHUSI, J€NaTh BHIBObI
0 pe3yJbTaTaM »JKCIIEPUMEHTa TNpH
IPOBEICHUH JaOOPaTOPHBIX OIBITOB H
PAKTUYECKUX padoT.

CrnenoBarb npaBuiiaM 0€30M1aCHOM pabOThI
B J1Ja0OpaTOPHUU NP UCIIOIB30BaHUU
XUMHYECKOH MOCyIbl U 000PYAOBAHUS.
[TpoBOIUTH BBIYUCIICHHS 10 XUMUYECKUM
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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IIpaxmuueckas paboma:

Ne 1.

3aJa4 I10 TEMC.

Pemenue 9KCIICPUMCHTAJIbHBIX

Buiuucnenus: no YPaBHCHUSAM
XUMHNYCCKUX peaKuHﬁ

B Mape WM TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM Ha
uH(pOpMaIIO U3 YU4eOHHUKA U IPYTUX
UCTOYHUKOB HH(POPMAIIH, B TOM YHUCIIE
HNutepHera

Hroro no pazneny

17

Pasznen 2. HemeTasibl U X COeIMHEHUSA

2.1 | OOmas 4
XapaKTEePUCTUKA
XUMHYECKHUX
3JIEMEHTOB
VIIA-rpynmnsi.
["amorensl

OO01mas xapakTepuCTHKa TaJIOTeHOB.
Oc0OEHHOCTH CTPOEHUsI AaTOMOB,
XapaKTEPHBIE CTENIEHU OKUCIICHUSI.
CrpoeHnue u pu3nuecKrue CBOMCTBA
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUYECKHE CBOKMCTBA HA IPUMEpPE
xJjiopa (B3auMOJIEHCTBHUE C METaIaMH,
HEMETaJlJIaMHU, [IEJI0UYaMHM ).
XnopoBojiopoa. CossiHast KMCIIOTA,
XMMHUYECKUE CBOMCTBA, MOJYUYCHHE,
npuMeHeHue. Jlerctrue xjaopa u
XJOPOBOJOPO/a HA OPraHU3M YEJIOBEKA.
Baxxnenime Xja0puapl 1 X HAXO0XKICHUE

B [IPUPOJIE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OOBsICHATH O0IITHE 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB HEMETAIIJIOB U UX
COEJIMHEHUM B MpeJIesiax MaabIX
NEPHUOJIOB U TJIABHBIX MOATPYII
[lepronyeckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTtepuzoBaTh (PU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJIOreHoB (Ha MpUMEpPE XJI0pa) U
CJIOXHBIX BELIECTB (XJIOPOBOAOPOA,
XJIOpU/JIa HATpHs), CIIOCOOBI UX
NOJTy4eHUs], MPUMEHEHHNE U 3HAaYCHUE B
IPUPOJIE U KU3HH YEIOBEKA.
Omnpenenars XJIOpUI-UOHBI B pacTBOpE.
[TmanupoBaTh U OCYIIECTBIATH HA
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OnbITEI, OTpaxaromue Gu3nIecKue u
XHMHYECKHE CBOMCTBA TAJIOTEHOB U UX
coeIMHEHUM (BO3MOKHO UCTIOJIb30BaHUE

MIPAKTUKE XUMHUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTH HAOIIOJICHUSI, /I€7IaTh BHIBOIbI
10 pe3yjbTaTam

BHJICOMATEPUAJIOB).
O3zHakomileHue ¢ 00pa3iamMu XJIOpUIOB

(rajmoreHu0B).

JlabopamopHuiti onvim:

N3yueHue CBOWCTB COJITHOW KUCIIOTHI.
[IpoBeneHrne KaYECTBEHHBIX PEaKIUi

Ha XJIOPUA-UOHBL. [Ipakmuueckas
paboma

No 2: TlonmydyeHue CONSHOM KHUCIIOTHI,
M3y4eHUE €€ CBOMCTB.

Buviuucnenus: 1o YPaBHEHUSIM
XUMUYECKUX pEaKIui, €clii OJWH U3
peareHToB JiaH B U30bITKE

IKCIIEPUMEHTA npu POBEJACHUN
7a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBath npaBuiamM 0€30MacHON
paboThI B J1aDOpaTOpUK TpHU
UCIIOJIb30BaHUN XUMUYECKOM

MOCy/ibl U 000PYyAOBaHUS.

BricTpauBaTh pa3BEpHYThIC MUCHbMEHHbBIE
U YCTHBIE OTBETHI C ONIOPOM Ha
uHpopMaiuio U3 yueOHUKa U
CIIPaBOYHBIX MATEPHUAJIOB, FPAMOTHO
VCIIOJIB30BATh U3yUYECHHBIN MOHSITUWHBIN

anmnapar Kypca XuMuu
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2.2

OO0mas
XapaKTepUCTUKA
XUMHYECKHX
ajeMeHTOB VIA-
rpynmnsl. Cepa u e€
COCIMHEHMUS

OO6m1as xapaKTepUCTUKA DJIEMEHTOB
VIA-rpynmer. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU
OKHUCJICHUS.

Crpoenue u puznuecKkrue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPHI.
AJIOTpOITHBIC MOJU(DUKAIIMK KUCIIOPO/Ia
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBosi0po, CTpoeHue, PUu3nUecKue u
XMMUYECKUE CBOMCTBA.
Okcuasl cepbl  Kak  MPECTaBUTEIN
KHUCJIOTHBIX OKCH/IOB.

Cepnass  kuciora,  (Qu3nyeckue U
XUMHUYECKHE CBOMCTBA (00IIHe Kak

OOBSCHATH O0IIIME 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB 3J1eMeHTOB VIA-
IPYNIBI U UX COCJUHEHUM C YYETOM
CTPOEHUS UX AaTOMOB.
XapakTepusoBaTh (PU3NIECKUE U
XUMHYECKHE CBOMCTBA MPOCTOrO
BELIECTBA CEPBI U €€ COCTUHEHU I
(cepoBO1OPOJIA, OKCUIOB CEPBI, CEPHOI
KHCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
MOJTy4YE€HUs, IPUMEHEHUE U 3HAYCHUE B
MIPUPOJIE Y KU3HU YEJIOBEKA.
OnpenensiTe HAMUYUE CYJIb(paT-HOHOB B
pacTBope.

OOBSCHATH CYIIHOCTb SKOJIOTMYECKHUX
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MPEICTaBUTENS KJIacca KUCIOT U
cneruuyeckne). XuMUYECKUE PeaKkiiuu,
JIekKAIUE B OCHOBE NMPOMBIIIIEHHOTO
croco0a MoJy4YeHHs CEpHOM KUCIIOTBHI.
[TIpumenenue. Conu cepHOil KUCIIOTHI,
KaueCTBEHHAsI peaKIMs Ha CyIb(aT-uoH.
HaxoxneHnue cepbl v €€ COEIMHEHUN B
npupojie. XUMUYECKOE 3arps3HEHHE
OKPYXaIOUIEN CPeJIbl COCTUHEHUAMU
cepbl (KUCIOTHBIE JOXKIH, 3arPA3HEHUE
BO3/lyXa 1 BOJOEMOB), CITIOCOOBI €r0
peI0TBpaLCHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomileHHEe ¢ 00pa3lamMu cephl U €€
COEIMHEHUAMU (BO3MOKHO
HCIIOJIb30BAaHUE BUCOMATEPUATIOB).
HabGnronenue npouecca oOyriiMBaHus
caxapa noj JeMCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamophvie onvimsi: N3ydyeHue
XUMHUYECKUX CBOMCTB pa30aBICHHON
cepHOM KucioThl. [IpoBenenue
KaueCTBEHHOW peakUny Ha CyJib(paT-uHoH
1 HaOII0IeHNE TTPU3HAKA €€ MPOTEKAHUS

npoOJieM,
COCJIMHEHUH CEPBHI.

[1nanupoBaTh U OCYIIECTBISATh Ha
MPAKTUKE XUMUYECKHUE SKCTICPUMECHTHI,
MIPOBOIUTH HAOJIFOICHMSI, IeTIaTh BBIBOIBI
10 pe3ybTaTaM IKCIIEPUMEHTA.
CnenoBath nmpaBuiiaM 0€30MaCcHOM
paboThI B 1abopaTopuu mpu
WCIIOJIb30BAHUU XUMHUYECKOU MOCY bl

u obopyaoBanus. [Ipon3BoauTh
BBIYHCIICHUS 110 XUMHYECKAM
ypaBHeHUsM. VICTIObp30BaTh IpH
BBITIOJTHCHUY YYE€OHBIX 3a/TaHAM

TEKCTHI yUeOHUKA, CIIPAaBOYHBIC
MaTepHaTbl

(ITeproauvecKyro CUCTEMY XUMHUYECKHX
sanemenToB /. 1. Menneneena, Tabmauily
PacTBOPUMOCTH KHCJIOT, OCHOBAHUM U
coJiel B BOJIC, DJICKTPOXUMHUYCSCKHH PSIT
HanpspKeHUi metaiuioB). Mcnonas30BaTh
IIPY BBITMIOJTHEHUHU YUYEOHBIX 3a]JaHUMN U B
MIPOIECCE MCCIIET0BATENHCKOM
NEeATETFHOCTH HAYYHO-TIOMYJIIPHYO
JUTEPATYPY XUMUYECKOTO COJIePKAHUS,
CIIPABOYHBIC MaTEPUAJIbI, PECYPCHI
HNutepHera

CBA3aHHBIX C NEpepadOTKOM
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Oo6mas
XapaKTepUCTUKA
XUMHUYICCKUAX
sneMeHToB VA-
rpynnsl. A3oT,
dbocdop u ux
COEIMHEHUS

OO01mmas xapakTepuCcTHKa AIEeMEHTOB VA-
rpyrmnbl. OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapaKTepPHbIE CTEIIEHU OKUCIICHUSI.

A30T, pacrpoCTpaHEHHUE B IPUPO/IE,
bu3nYecKre 1 XUMUYECKHE CBOWCTBA.
KpyroBopot azora B npupoze.

AMMuak, ero GpU3nYecKre 1 XUMUYECKUE
CBOMCTBa, MOJy4YCHUE U TPUMEHEHHUE.
Conu aMmMmoHuUs, UX GU3HUECKHUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE.
KauecTBeHHast peakiiysi Ha HOHbI
aMMOHUSI.

A30THas KHCII0Ta, €€ MoIy4YeHue,
bu3nYeCcKre 1 XUMUYECKUE CBOMCTBA
(oOmue Kak MpeacTaBUTENs Kiacca
KHCJIOT U CrielupuIecKue).
Hcnonp30BaHrEe HUTPATOB U COJIEH
aMMOHUSI B KaU€CTBE MUHEPAIIbHBIX
yao0peHuid. XuMHUUECKOe 3arpsi3HEHUE
OKpY’Karolieh cpeibl COSTMHEHUSIMU
a30Ta (KUCJIOTHBIE JOXK/IU, 3aTPSA3HEHUE
BO3]lyXa, MMOYBKI U BOJ0EMOB). Docdop,
ajutoTponHbie Moaudukanuu dhocdopa,
(bu3NYecKre 1 XUMUYECKHE CBOWCTBA.
Oxcun docdopa (V) u bochopnas
KHCJIOTa, (pU3nUecKue u

OOBsICHATH O0IITHE 3aKOHOMEPHOCTH B
W3MEHCHHMHU CBOMCTB dJIEMEHTOB VA-
IPYNIbI U UX COEAUHEHUN C YUYETOM
CTPOEHUS UX aTOMOB.

XapakTepusoBarh (PU3NUECKUEC U
XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX coeTMHESHUN
(amMuaka, coyiell aMMOHUS, a30THOU
KHCJIOTHI, HUTpaToB, okcuja docdopa (V)
u dochopHOi KUCTOTHI, (hochaToB),
CIIOCOOBI UX TIOyYCHHUS, TPUMEHEHNE U
3HAYEHHUE B MPUPO/IE U )KU3HU YEIIOBEKA.
OnpenensiTe MOHBI AMMOHUS U
dbocdaTnoHBI B pacTBOPE.

OOBSICHATH CYIIHOCTh IKOJIOTHIECKUX
po0sIeM, CBSI3aHHBIX C HAXOXKICHUEM
coeMHeHui azora u ¢pocdopa B
OKPY’KaloIlen cpeie.

[TmaHMpOoBaTh U OCYIIECTBIATh Ha
MIPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
MIPOBOIUTH HAOITFOICHMSI, IETIaTh BHIBOIBI
0 pe3yJbTaTaM IKCIIEPUMEHTA TIPH
MIPOBEICHUH JTAOOPATOPHBIX OMBITOB U
MPAKTUYECKON pabOTHI.
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CrnenoBath npaBuiiamM 0€30MacHOM pabOThI

B 1abopartopuu

XUMHUYECKAE CBOWCTBA, IOJy4YEHHUE.
HcnonwszoBanue ¢gocharoB B KauecTBe
MUHEPAIbHBIX YJI0OpEHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomiieHHe ¢ (PU3NIECKUMU
CBOICTBaMU a30Ta, pochopa U UX
COEIMHEHNH (BO3MOXHO HCIIOJIb30BAaHUE
BujieoMarepuanoB). O3HaKOMIIEHHE C
oOpa3uaMu a30THBIX U PocHOpHBIX
ya0OpeHuil.

[Tonyuenue, cobupanue, pacrio3HaBaHHUE
Y U3YYC€HUE CBOWCTB aMMHAKA.
B3aumopencTBre KOHIEHTPUPOBAHHOMN
a30THOM KUCJIOTHI C MEJIbIO (BO3MOYKHO
MCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB).
Jlabopamophuie onvimul:

[IpoBeneHME KadeCTBEHHBIX peakLUl
Ha WMOH amMMoHHMS U ¢docdaT-uoH, U
W3y4YEHUE MPU3HAKOB UX MPOTEKAHMUS.
Ipaxmuueckas paboma

Ne 3: ITonyuenne ammuaka, U3y4eHue

IIPH UCITOIb30BAaHUN XUMHUYSCKOM
MOCY/IbI 1 00OPYTOBAHMSI.
[Tpou3BOANTH BRIUMCICHUS TIO
XUMUYECKAM YPABHEHUSIM.
Hcronp30BaTh IPH BHITOTHEHUH
y4EOHBIX 3a/IaHUIN TEKCThl yUCOHUKA,
CIIPaBOYHBIC MaTCPUAITBI
(MepHOIUUECKYI0 CUCTEMY XUMHUUECKUX
sanemenToB /. 1. Menneneena, Tabnuity
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U
COJICH B BOJIE, DJICKTPOXUMUUCCKUIN DS
HaIpsHKEHUI METAIIOB)
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€r0 CBOUCTB. Boviuucienus: mo
YpaBHEHUSIM XUMHUYECKUX peaKIuii

24

Oobmas
XapaKTEpHUCTHKA
XUMHUYECKUX
aneMeHToB [VA-
rpynnsl. YIiepoa u
KPEMHUH, U UX
COCIMHEHUS

OO0mmas xapakTepucThKa 2eMeHToB [VA-
rpynmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHHUS.
Yrnepon, atoTporHble MOIU(DUKAINH,
IpUpOJE,
duzuyecKkre M XUMHUYECKHE CBOMCTBA.

pacrpocTpaHeHHe B

Ancopbmusi. KpyroBopot yriepoga B
IPUpOJIE.

Oxcuppl yriepoaa, ux GU3HIEeCKUe U
XUMHUYECKHE CBOMCTBA, JCHUCTBUE HaA
’KUBbIC OPTAHU3MBI, IOJTyYEHUE U
IIPUMEHEHUE. JKOJIOTUYECKNE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoja (IV), runoresa rnmo0anbHOTO
MOTETUICHUS KJINMAaTa, TapHUKOBBIN
3¢ dexT.

YrojpHas KMCIIOTA U €€ COJIN, UX
bu3NYecKue 1 XUMHUIECKHIE CBOMCTBA,
MOJIyYCHHE W IPUMCHCHHE.
KauecTBeHHas peakuys Ha
kapOonatuoHsl. Mcmonas3oBanue
KapOOHATOB B OBITY, MEIUITUHE,
MIPOMBITIUICHHOCTH U CEIbCKOM

OOBsICHATH O0IITHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3j1eMeHTOB [V A-
TPYIIIBI U UX COCTUHEHUH C YUETOM
CTPOCHHMS UX aTOMOB.

XapakTepusoBath (PU3NUECKUEC U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yriiepoaa U KpEMHHUS U UX COCIMHEHUIN
(OKCHJOB yTJIepoia, YTOJbHOU KUCITOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHUEBOW KUCJIOTHI, CUJIUKATOR),
CIIOCOOBI UX MOJYyYEHHUS, IPUMEHEHUE U
3Ha4YC€HUE B MPUPOJIC U KU3HU YETIOBEKA.
OOBSICHATH TPUUUHHO-CIIE/ICTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA — CBOICTBA
— IpPUMEHEHHUE — Ha TPUMEPAX
COCIMHEHUH yTiiepoaa U KPEMHHUSL.
Omnpenensate kKapOOHAT- U CUITUKAT-UOHBI B
pacTBope.

OOBSCHATH CYIIHOCTb SKOJIOTHYECKUX
po0sIeM, CBSI3aHHBIX C HAXOXKICHUEM

YIJIEKHUCIIOTO Ta3a B OKPY>KaIoIIeH cpene.
[ToaTBepkaaTh 0COOEHHOCTH COCTaBa
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xo3sicTBe. [lepBoHaYaIbHbBIE TOHATUA
00 OpraHUYECKUX BEIIECTBAX KaK O
COEJIMHEHUSX yriepoja (MeTaH, 3TaH,

OpraHUYECKUX BEIIECTB MPUMEPAMU
MIPOCTHIX COCAMHECHUM (MeTaH, ATaH,
STUJICH, allETUJICH, 3TaHOJI, TJIUILIEPUH,
YKCYCHas KUCJIOTa), B3AMMOCBS3b
HEOPraHUYECKUX COCAUHEHUN yriiepoaa 1
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ATWIIEH, alleTUJIEH, 3TAHOJ, TJIULIEPHUH,
YKCYCHasi KHCIIOTa).

[IpupoHbIE UCTOYHUKHU YTIEBOAOPOIOB
(yroJsb, mpupOAHBIN Ta3, HEDTBH),
MPOYKTHI X TIEpepabOTKu (OCH3UH), UX
pOJIb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTre 0 OMOTOTUYECKU BaXKHBIX
BEILECTBAX: )KUPaAX, OENKaX, YrIeBOAAX —
Y MX POJIH B )KU3HU YETIOBEKA.
MarepuanbHOE €TUHCTBO OPraHUIECKIX
¥ HEOPTaHUYECKUX COCTMHEHUI.
Kpemuuii, ero ¢pusnueckue u
XUMHYECKHE CBOICTBA, MOIyYCHHUE U
npuMmenenne. CoeMHEeHUs] KpEMHHS B
npupoze. OOuue npeacraBieHus 00
okcujie kpemuus (IV) u kpemuueBoi
KHCJIOTE.

CunukaThl, UX HCIOJB30BaHUE B OBITY,
MEAHUIIMHE, TPOMBIIIICHHOCTH.
Bakueiiime cTpouTeabHbIe MaTepUalIbl:
KepaMHKa, CTEeKJIO, IEMEHT, OETOH,
*Kesne300eToH. [Tpobnembl 6e30macHOro
WCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepuasIoB B MOBCEIHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm:

OPraHUYEeCKUX BEILIECTB.

OnuceiBaTh poib OETKOB, KUPOB U
YTIIEBOZIOB B DyHKIIMOHUPOBAHUH JKUBBIX
OpPraHu3MOB, COCTAB MTPUPOIHBIX
HMCTOYHHUKOB YTJI€BOJOPOJOB, UX POJIb B
OBITY U IPOMBIILJIEHHOCTH.

[IpoBOINUTH BBIUKMCIEHUS IO YPABHEHUSIM
XUMHUYECKUX PEAKIIUH.

[TnanupoBath U OCYIIECTBIATh HA
NPAKTHKE XUMUYECKUE SKCIIEPUMEHTHI,
IPOBOJUTDH HAOJIIO/IEHUS, 1€TaTh BHIBOb
0 pe3yJibTaTaM 3KCIEpUMEHTA MPU
IPOBEJCHUM JJAOOPATOPHBIX OIBITOB U
MPaKTUYECKUX padoT.

CrnenoBathb npaBuiam 0€30MacHON
paboThl B 1abopaTopuu npu
UCTIOJb30BaHUU XUMUYECKOU MOCY/IbI

u o0opynoBaHus. Mcmonp3oBaTh npu
BBITIOJTHEHUH yIE€OHBIX 3aJaHUN

TEKCThI y4eOHUKA, CIIPABOYHBIE
MaTepuabl

(ITepuommyeckyro cucTeMy XUMHUYIECKIX
anemeHnToB /. 1. Menneneesa, Tabnuiy
PacTBOPUMOCTHU KUCJIOT, OCHOBaHUM U
COJIEN B BOJE, JIEKTPOXUMUYECKUH P
HaIpsHKEHUI METAIIOB)
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Jlemoncmpayuu:
Moenu KpucTaNIMUYEeCKUX PeIIETOK

anmMasza, rpadura, QpyiepeHa.
O3HaKOMJICHHE C TIPOIIECCOM aJICOPOITUHU
PacTBOPEHHBIX BEIIIECTB
AKTUBUPOBAHHBIM YTIIEM U YCTPOHCTBOM

POTHBOrasa.
O3HakOMJIEHHE C IPOAYKLIHUEN
CHWJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuansl: cuiIMKaTHas
IPOMBIIIEHHOCTB ).

Mogenu MoJIeKy1 OpraHu4eCKUX

BCIICCTB.

JlabopamopHuwiti onvim:
[Tonyuyenue, cobupanue, pacro3HaBaHue

Y HU3yYEHHUE CBOWCTB YIJIEKHCIIOrO rasa.
[IpoBeneHrE KAaUECTBEHHBIX PEAKIUM Ha
KapOOHAT W CUJIMKAT-UOHBI U H3YyYCHHE
MPU3HAKOB UX MPOTECKAHMUSI.

Ilpaxmuueckue pabomol:
No 4. TlonmydyeHue yIJICKHCIIOTO Trasa,

W3YUYEHHE €TO CBOKCTB.

Ne 5. Peuienue 3KCriepuMEHTAIbHBIX
3as1a4 1o TeMe «BakHenme HeMeTauIbl
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Y UX COCTMHEHUS» Boluucaenus. 1o
YPABHEHUSIM XUMHUYECKUX PEaKIUn

Uroro no pazneny 25

Pa3zgen 3. MeTasliibl M UX COeAUHEHUSA

3.1 | OOwme cBoMcTBA 4
METAJIJIOB

OO01mast xapaKTepUCTUKAa XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
nonoxxeHus B [lepuoanueckoit cucreme
XUMUYECKUX JIEMEHTOB

.. MenneneeBa u CTpOEHUSI aTOMOB.
Crpoenue MeramioB. Metaminueckas
CBS3b u METAJINYECKAst
KPUCTAUIMYECKAS] PELIETKA.
DIEKTPOXUMHUUYECKUI PAJ HAIIPSKEHUAN
MeTaJI0B. PUBHYECKUE U XUMUUECKUE
cBoiicTBa MeTauioB. O0IIMe criocoOb
noyiydeHusi MmetaiuioB. [lonstue o
KOPPO3HH METAJIJIOB, OCHOBHBIE
CIIOCOOBI 3aILUTHI UX OT KOPPO3HUHU.
CmiaBsl (cTalb, YyryH, JOPATIOMUHUNA,
OpoH3a) U X NMPUMEHEHHUE B OBITY U
MIPOMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa31bl METaJJIOB U CIIJIaBOB.
N3yudenne pe3ynbTaToB KOPPO3UHU

PackpbIBaTh CMBICI N3y4ae€MbIX IMIOHATUN
Y IPUMEHSITh 3T MOHATHS IPY OTIMCAHUHU
CBOWCTB BELIECTB U UX IIPEBPAILECHUN.
OOBsICHATH O0IITHE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOBMETAJIOB
U UX COEMHEHUN C Y4ETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh CTPOCHHE METAJIJIOB,
oO1ue puznueckue 1 XuMUYeCKUe
CBOICTBa METAJLJIOB.

XapakTepu3oBaTh 00IIHE CIIOCOObI
MOJIYYCHHS] METAIIJIOB.

OnuceIBaTh CIOCOOBI 3aAIIUTH METAILIOB
OT KOPPO3HH.

CnenoBath npaBuiiaM 0€30MacHOM paboThI
B J1a0OpaTOpUu IIPH UCTIOIH30BaHUN
XUMHUYECKOU MOCYIbl U 000pYI0BaHUSI.
[Tpon3BOANTH BRIUMUCICHUS TIO
YPaBHEHUSM XUMUYECKUX PEaKITHi,

€CJIM OJVH M3 PEareHTOB COJNCPKUT
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METaJIJIOB (BO3MOXKHO MCTIOIh30BaHUE
BUJIEOMATEepUAIIOB). Jlabopamophsbie
onvimul:

O3zHakomiieHHe ¢ oOpa3liaMu METaJIOB U
CIUIABOB, UX (DU3NYECKUMU CBOWCTBAMHU.

IIPUMECH.
VYyacTBOBaTh B COBMECTHOU paboTe B
nape WM TpyIie.

Hcnonb30BaTh IPH BHITOJTHEHUH YYEOHBIX
3aJJaHUI TEKCThI y4eOHUKa,

Bviuucnenus: 1o ypaBHEHUSIM
XMMHMUYECKUX PEaKlUi, €ClIi OJIUH U3
pPEareHToB COACPKUT IPUMECH

CIIPABOYHBIC MaTEPHUAJIbI
(ITeppoanuecKkyto CUCTEMY XUMHYECKUX
sanemeHToB /. 1. Menneneena, Tadauity
PacTBOPUMOCTH KUCJIOT, OCHOBAHUN U
COJIEH B BOJIE, DJICKTPOXUMUYECKUHN PsiJT
HaIpsHKEHUH METAIIOB)
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3.2

Baxueiimue
METAJJIBI U UX
COCJIMHEHUS

16

[I{esiouHbBIE METAJIIBI: TTOJIOKEHUE B
[Tepronnyeckoil CuCTeME XUMUUECKHUX
anemeHToB .. MenaeneeBa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B IIPUPOJIE.
duznyeckue 1 XMMHYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCUJIbI
Y TUJPOKCHUIBI HATPHUS U KaJIUS.
[IprumeHeHne METOYHbBIX METAIJIOB U UX
COCIUHCHUM.

[[lenouyno3emenbHbIE METAJLJIbI MArHUM U
KaJIbLWN: TTo0keHue B [lepuoanueckon
CHUCTEME XMMHUUCCKHUX DJICMECHTOB

J.N. MenneneeBa, CTpOEHHE UX aTOMOB,
HaXOXJCHHE B pupoje. uzndeckue u

XUMHYECKHUE CBOMCTBA MarHus 1 KaJIbI M.

Baxuenmue coequHeHNS KaIbIlUs
(okcua, THAPOKCUI, coiu). KECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.
AJIFOMUHHI: TIOJIOKEHNE

B [Iepuoanueckoit cucteMe XUMHUYECKUX

OOBSCHATH O0IIIME 3aKOHOMEPHOCTH B
MU3MEHEHUH CBOMCTB 3JIEMEHTOBMETAJIIOB
U UX COEAMHEHUH B TpyNmnax ¢ y4éTom
CTPOEHUS UX aTOMOB. XapaKTepu30BaTh
(bu3rYecKrue 1 XUMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB METAJIJIOB M X
COEIMHEHUN (OKCUIOB, THIPOKCUIOB,
coJieit), crocoObl UX MOTYYEHUs,
NPUMEHEHUE U 3HAYEHUE B MPUPOJIE U
YKU3HU YE€JIOBEKa. Y CTAaHABINBATh
MPUYUHHO- CJIEJICTBEHHYIO CBSI3b:
CTPOCHHUE BELIECTBA — CBOWCTBA —
MPUMEHEHUE — Ha TIPUMEPAX U3YIaEMBIX
BelecTB. Pacro3HaBarh ¢ MOMOIIBIO
KaueCTBEHHBIX PEaKIMil HOHBI METAJIOB:
MarHus, KajabIus, ATFOMUHUS, ITUHKA,
xenesa (I1) u xxenesa (II1), mequ (II).

JlokasbiBaTh aM(OTEPHBIN XapakTep
OKCHUJIOB Y TUAPOKCHUOB ATFOMUHUS U
IIUHKA.
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sanemeHToB /.. MenneneeBa, ctpoeHue
aToMa, HaXOXKJICHUE B MPUPO/IE.
DU3NYECKUE U XUMHUYECKHE CBOMCTBA
amroMuHUS. AMQOTEepHBIE CBOMCTBA
OKCH/JIa ¥ TUAPOKCUJIA ATFOMUHUSL.
Kenezo: nonoxenue B [lepuoanueckoit
CUCTEME XUMHYECKUX 3JieMeHTOB J[. 1.
MenpeneeBa, CTpOEHUE aTOMa,
HaXO0XJeHHUE B pupojie. Pusndeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI,
TUAPOKCUABI U comu xene3a (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJTy4YCHUE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJIbIIUs ¥ HAaTPUsI C BOJIOM (BO3MOKHO
HCII0JIb30BaHKE BUIEOMATEPHATIOB).
OxkpaivBaHue MIaMeH HOHAMU HATPUSs,
Kanus U KaJablus (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOM BOJIBI.
IIpouiecc ropenus xemnes3a B KUCIOPOAE
(BO3MOKHO HCIIOJIb30BAHHUE
BUJICOMATepUaIIOB). Jlabopamophble

onvimul.

[TmaHmpoBaTh U OCYIIECTBIIATh Ha
NPAKTHKE XUMUICCKUE IKCIICPUMEHTHI,
IIPOBOJIMTH HAOJIOICHUS, JIeIaTh BHIBOJIBI
0 pe3yJIbTaTaM 3KCIIEpUMEHTA IPH
IIPOBEJICHUY JTAOOPATOPHBIX OIBITOB U
MPAKTUYECKUX padoT.

CnenoBath nmpaBuiiaM 0€30MaCcHOM

paboThI B 1abopaTopuu mnpu
WCIOJIb30BAHUU XUMHUYECKOM
MOCY/IbI 1 000PY/IOBAHMSI.
[Tpon3BOIUTH BEIYUCICHUS TIO
XUMHYCCKHM YPaBHCHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe
B TIape WU TPYIITIE.

BricTpanBaTh pa3BEpPHYTHIE NINCbMEHHBIE
U YCTHBIE OTBETHI C ONOPOM Ha
uH(pOpMAIUIO U3 YUEOHHUKA U
CIIPaBOYHBIX MATEPHUAIIOB, TPAMOTHO
VCIIOJIB30BATh U3YyUYEHHBIN MOHSITUWHBIN
anmapar Kypca XuMuu
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[IpoBeeHrE KaUECTBEHHBIX PEAKIIUI Ha
HMOHBI (MarHus, KajibIlysl, ATIOMUHUSI,

uuHKa, xxenesa (II) u xxenesa (I111), meau
(IT), onucanue NpU3HAKOB UX MPOTEKAHUSI.
HccnenoBanre aMm(poTepHbIX CBONCTB
TUAPOKCUIA ATFOMUHUS U THAPOKCUAA
LMHKA.

Ilpakmuuecxue pabomoi:

Ne 6. JKEcTKoCTh BOABI 1 METOBI €€
YCTpaHEHHUS.

Ne 7. Peuienue 3KCriepuMEHTAIbHBIX
3a7a4 o TeMe «BaxkHeumme MeTamibl U
UX COCTUHEHUS.

Buviuucnenus: no ypaBHEHUSIM
XUMUYECKUX PEaAKIUA, €CITU OJUH U3
pEareHToB JiaH B U30BITKE WIH
COJICPKUT NMPUMECH; MACCOBOM JI0JIU
BBIX0/1a MMPOAYKTa PEAKIINU

Uroro o pazneny 20
Paznen 4. XuMus U OKpy:Kaomas cpeiaa
4.1 | Xumus n 3 BemecTBa 1 Matepraiibl B TOBCEIHEBHOM | XapaKTEpU30BaTh POJIb XUMUU B

OKpYy>Karoas cpeaa

’KU3HM 4esloBeKa. besonacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBas momours npu

pasnTuYHBIX cepax AesITENHHOCTU
JIXO/IEN, OCHOBHBIE BEILIECTBA U
MaTepuabl, IPUMEHSIEMbIEC B KU3HU
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XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.
XUMUYECKOE 3arpsA3HEHHUE OKPYKaIOIIei
cpelbl (mpeenbHas 10mycTuMas

COBPEMEHHOTO YeJIOBEKa.
OOBACHATH ycIoBHs 0€30MaCHOTO
VICTIONIb30BAHUS BEIICCTB M XHMMUYECKUX

KOHIOCHTpAalKA BCIICCTB. Ponp xumuu B
PCHICHUHN 3KOJIOTMYCCKHUX l'[pO6J'I€M.

Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:

N3yuenue 00pa3ioB MaTEPHUaIoOB
(cTekJ10, CIJIaBbl METAILJIOB, OJIUMEPHbBIE
MaTepualbl)

peakiuii B OBITY.

AHanu3upoBaTh U KPUTUYECKU OLIEHUBATh
UH(OPMAIUIO O BIUSHUU
IIPOMBIIIEHHOCTH, CEJIbCKOr0 X0351CTBa,
TPaHCIIOPTA U JIp. HA COCTOSTHUE
OKpY>KaroIlel Cpebl.

YMeTh OKa3pIBaTh NEPBYIO MOMOILb IIPU
XUMUYECKUX 0KOTax U OTPABJICHUSX.
[TpuHuMaTh yyactue B 00CYX ACHUU
npo0JieM XUMUUYECKOM U SKOJIOTMUECKON
HaIpaBJIEHHOCTHU, BBICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO 0 polIeMe U
npeiaraTb BO3MOKHBIE ITyTH €€

peIICHHS
Htoro mo pazneny: 3
Pe3epBHOE Bpems 3
OBIIEE YHCJIO YACOB 68

I10 [TIPOI'PAMME

59



	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	8 КЛАСС Первоначальные химические понятия
	Периодический закон и Периодическая система химических элементов Д.И. Менделеева. Строение атомов. Химическая связь. Окислительновосстановительные реакции
	9 КЛАСС Вещество и химическая реакция
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	8 КЛАСС
	9 КЛАСС

		2023-12-14T08:25:39+0800
	ЗАЙЦЕВА ТАТЬЯНА ЮРЬЕВНА
	я подтверждаю этот документ своей удостоверяющей подписью




