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HOACHUTEJIBHASA 3AIIMCKA

PabGowass mporpamma TO XUMHUH I OOYyYalOIIUXCA C 3aJCPKKON
ncuxuyeckoro pazsutus ( 3IIP) Ha ypoBHE OCHOBHOro oOmIero oOpa3zoBaHUs
NOArOoTOBJIEHa Ha 0cHOBEe PDefepalbHOr0 TOCYAapCTBEHHOIO 00pa30BaTeIbHOTO
CTaHJiapTa OCHOBHOTO 0011eTr0 00pazoBanus (IIpukas Munnpocsemienus Poccuun
o1 31.05.2021 1. Ne 287) (manee — ®I'OC O0OO0), denepanbHOl a1anITUPOBAHHON
0o0pa30BaTeNIbHON  MPOrpaMMBI  OCHOBHOTO  OOIIEro  oOpa3oBaHUs s
oOyJarommxcss C OTpaHMYEHHBIMH BO3MOXHOCTAMH 310poBbsi  (IIpukas
Munnpocsemenust Poccuun ot 24 Hosa0ps 2022 . Ne 1025), denepanbHoit
paboueil mporpaMmMbl OCHOBHOTO 00IIEro 00pa3oBaHus M0 y4eOHOMY MPeIMETy
«Xumusy», OenepanbHON TPOrpaMMbl BOCIIUTAHUS, C YIETOM PaclpeIeIeHHBIX
0 KJTaccaM MPOBEPsIeMbIX TPeOOBaHUH K pe3ynbTaraMm ocBoeHus DenepanbHoii
aJIaTUPOBAHHONW  00pa30BaTENIbHOM  MPOrpaMMBl  OCHOBHOTO  0O0IIEro
oOpa3oBaHusl JJIsi OOYYAIOIIUXCA C 3aJePKKOM TICUXHYECKOTO Pa3BUTHS U
AIIEMEHTOB COJIEP KaHUs, IPEICTABICHHBIX B YHUBEPCATHLHOM KOIU(PHUKATOPE 1O
xumuM, KoHuenuuu mnpenoxaBaHus ydeOHOTO mpenMera «XuUMHUS» B
o0Opa3oBaTeNbHbIX OpraHu3anusax PO, peanu3yonmx OCHOBHBIE
o011eo0pazoBaTesibHbIE TPOTPAMMBI.

VY4yeOHbili mpeaMeT «XUMHS» BXOJUT B MPEIMETHYIO 00JacTh
«EcrecTBeHHOHay4HbIE TMpeaMETh». B cucteMe  ecTecCTBEHHOHAYyYHOTO
o0pa3oBaHus XUMHSI KaK yUeOHBIH MTpeMET 3aHUMAET BaKHOE MECTO B MO3HAHUU
3aKOHOB MPUPOJIBI, (HOPMUPOBAHUH HAYYHON KApTUHBI MUPA, CO3JJaHUU OCHOBBI
XUMHYECKUX 3HAHUN, HEOOXOAUMBIX Il TOBCEIHEBHOM >KM3HH, HABBIKOB
3I0pOBOTO M OE30MACHOTO MJisi YeJOBEKa M OKPYKAIoOIIeH ero cpeanl odpasa
KU3HU, & TAK)KE B BOCTUTAHUHU IKOJIOTHIECKON KYIbTYPBHI.

VYcnemHocTh M3y4eHHs] XMMHU CBsI3aHAa C OBJIQJICHUEM XUMHYECKUM
S3BIKOM, COOJIOZICHMEM TpaBui Oe30macHOi padoOThl TPH  BBIMOJHEHUHU
XUMHUYECKOTO 3KCIIEPUMEHTA, OCO3HAHWEM MHOTOYHUCIICHHBIX CBSI3€H XUMHUU C
JIPYTHUMH MPEeIMETaMH IIIKOJIBHOTO Kypca.

[Iporpamma BKIIOUYaeT B ce0s OCHOBBI HEOPTAaHUYECKOW U OPTraHUYECKOM
XxuMuU. ['aBHOM maeel mporpaMMbl SIBISIETCS CO3/1aHME 0a30BOro KOMILIEKCA
OTIOPHBIX 3HAHMK TI0O XWMHHU, BBIPAKEHHBIX B (POpMe, COOTBETCTBYIOIICH
BO3pacTy 00y4aroUIMXcs U UX 0COOBIM 00pa30BaTENbHBIM MOTPEOHOCTSIM.

B conepxaHmm maHHOTO Kypca TMpeACTaBICHbl OCHOBOIIOJATaIOIINe
XUMUYECKHUE TEOPETUYECKUE 3HAHMs, BKIIOYAIOUINE HW3YYEHHE COCTaBa U
CTPOCHHS BEILECTB, 3aBUCUMOCTH MX CBOHCTB OT CTPOEHUS, IPOrHO3UPOBAHHE



CBOMCTB BEIIECTB, UCCIIEIOBAHNE 3aKOHOMEPHOCTEH XUMHUECKUX MTPEBPAICHUN
U IyTeH yOpaBiIeHUS UMU B LETSAX MOJYUYEHUS BEIIECTB U MATEPUAJIOB.

TeopeTuueckyio OCHOBY M3YUY€HHS HEOPTaHUYECKOW XMUMHUU COCTABIISET
aTOMHO-MOJIEKYJIsipHOEe yueHue, llepuonuueckuii 3axkoH /(.M. MeHnneneesa c
KpaTKUMU CBEJACHUSMH O CTPOCHMHM aToMa, BHAAX XUMHUYECKOM CBS3H,
3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUECKUX PEAKIIU.

B wu3ydenum kypca 3HaYuTEeIbHAs POJIb OTBOAUTCS XUMHUYECKOMY
AKCIEPUMEHTY: TPOBEACHUIO MPAKTUYECKUX U JTAOOPATOPHBIX pabOT, ONMUCAHUIO
pEe3yIbTaTOB YYEHUYECKOTO DKCIIEPUMEHTA, COOJIOJCHUI0 HOPM U TMPaBUII
6e3omnacHoi paboThl B XUMHUUYECKOH 1ab0paToOpuu.

Peanuzanus manHOW mporpaMMbl B Tpollecce OOy4YEHHs] TO3BOJIUT
obOyyaromumcs ¢ 3[1P yCBOUTB KiTtOUEBbIE XUMUYECKHE KOMIIETCHIIUU U TIOHSTh
POJIb ¥ 3HAYEHUE XUMUHU CPEJIU IPYTUX HAYK O TIPUPO/IC.

N3ydenne xumum CHocoOCTBYyeT (OPMHUPOBAHHUIO Y OOyYarouuxcs
HAyYHOTO MHPOBO33pPEHUS, OCBOCHHUIO OOIIEHAYYHBIX METOJO0B (HaOII0/IEeHHE,
U3MEPEHUE, DOKCIEPUMEHT, MOJICIIUPOBAHNUE), OCBOCHUIO MPAKTHYECKOTO
NPUMEHCHHSI HAy4YHBIX 3HAHUW, OCHOBAHHOTO HA MEXIPEIMETHBIX CBS3IX C
npeametamu «Oxpyxaromuii Mup», «dusuka», «buomorus», «l'eorpadusy»,
«Matematuka» u GOpMHUPYET KOMIETEHIIUH, HEOOXOIUMBIC JIJISI TIPOIOHKCHUS
o0pa3oBaHus B 00JIACTH €CTECTBEHHBIX HAYK.

N3yyenue xumMuu CcHocoOCTBYeT pa3BUTHIO Yy oOydatomuxcs c 3I1P
IPOCTPAHCTBEHHOTO BOOOpa)KeHUs, (YHKIIMOHAIBHON TpaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHYECKHU aHAIU3UPOBATh HH(POPMAIIUIO, TPEACTABICHHYIO B
paznuuHbIX ¢dopMax. 3HAYMMOCTh TIpeAMeTa I Pa3BUTHS >KHU3HEHHOM
KoMrieTeHiuu oOyuatonuxcs ¢ 3I[IP 3akimrouaeTcss B yCBOGHHMM OCHOBBI
XUMHYECKUX 3HAHUH, HEOOXOIUMBIX JJIsI TOBCETHEBHOM >KM3HU; HABBIKOB
3I0pOBOTO M OE30MACHOTO MJisi YeJOBEKa M OKPYKAIoOIIeH ero cpeasl obpasa
KU3HU; POPMUPOBAHUH IKOJIOTHUECKOU KYJIbTYPHI.

[Iporpamma oTpaxkaeT coiepkaHue OOydeHUs MpeAMeTy «XUMUs» C
y4eTOM O0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTel oOyuaromuxcs ¢ 3IIP.
OBnajgeHue y4yeOHBIM MPEAMETOM «XHUMUS» NPEACTABISET OMPEACICHHYIO
TPYIHOCTh i1 oOydaromuxcs ¢ 3I[IP. Dto cBI3aHO ¢ OCOOCHHOCTSMH
MBICIUTETILHON JIEATEeIbHOCTH, TEPHOJUYECKUMHU KOJIEOAHUSIMHU BHUMAHUS,
MajgbiM OOBEMOM TaMATH, HEIOCTATOYHOCThIO OOIIero 3amaca 3HaHUM,
MOHWKEHHBIM T103HABAaTEJIbHBIM HMHTEPECOM M HHU3KHM YPOBHEM PEUYEBOIO
pa3BUTHSL.

Henu u 3apaun u3ydyeHus: yaeOHOro npeameta «XuMus»

OO6mme 1eny U3y4deHusi y9eOHOTO mpeaMeTa « XUMUs MPEACTaBICHBI B
®denepanbHOM paboueil mporpamMme OCHOBHOro obO1iero oOpazoBanus. OHHU
aKTyaJU3UPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIIETO
o0pa3oBaHus, HANpPaBICHHOCTH OOYYEHHS] HAa pPa3BUTHE U CaMOPA3BUTHUE



JUYHOCTH, (OpMHUpOBaHHE €€ MHTEIUIEKTa W o0meld KyiabTypbl. OOydeHue
YMEHHUIO YYHUTBhCS MW TMPOJOJDKATh CBOE 0Opa30BaHHE CaMOCTOSTENBHO B
HACTOsIIIEE BpeMs SBISIETCS OJHOM M3 BaXXHEHIIMX QYHKUUNA Yy4eOHBIX
MPEMETOB, B TOM YHUCIE U «XHUMHUH.

Jns  oOywatromuxcst ¢ 3[IP, Tak ke, kKak W IS HOPMATHBHO
Pa3BHUBAIOLIUXCSI CBEPCTHUKOB, OCBAaMBAIOUIMX OCHOBHYIO 0O0pPa30BaTENIbHYIO
porpamMmy, JOMUHHUPYIOLIEE 3HaY€HUE TPUOOPETAIOT TaKUE LENH, KaK:

(GopMUpOBaHNE MHTEIJIEKTyaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
COTPYIHHMYECTBY, CaMOCTOSITEIbHOMY TMPHUHATHIO pELIEHUH, CIOCOOHOU
aJanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HH;

HaNpaBJIE€HHOCTh O0YYEHUSI Ha CUCTEeMAaTUYeCKoe MPUOOLIEHUE YUAIUXCS
K CAMOCTOSITEJIbHOM MTO3HABATENIBHON JEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM
METOoZaM MO3HaHusA, (OPMUPYIOIIMM MOTUBALMIO U Pa3BUTHE CHOCOOHOCTEH K
XUMUU,

oOecrieyeHune yCIIOBUH, CIIOCOOCTBYIOIINX PUOOPETEHUIO
oOy4JaronuMHUCsl  OMbITa  PA3HOOOpPA3HOW  NESATENBHOCTH, TO3HAHUA U
CaMONO3HAHUs, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMM), WMEIOLIUX
YHUBEPCAIbHOE 3HAUEHUE ISl PA3JIMYHBIX BUJIOB JICSITEIILHOCTH;

dbopMupoBaHre YMEHUI OOBACHITH U OLICHUBATDH SIBJICHUSI OKPY>KAIOIIETO
MHpa Ha OCHOBAaHWM 3HAHHI U OIbITA, TOJIYYEHHBIX IPU U3YYCHUU XUMUU;

dopmupoBanre y oOydaloImUXCS TyMaHUCTHYECKUX OTHOIICHHH,
NOHUMAaHHS I[EHHOCTH XHMHMYECKUX 3HAHUU JUIsI BBIPAOOTKH DKOJIOTUYECKU
IIEJIECO00Pa3HOT0 TOBEEHUS B OBITY M TPYIOBOM IEATEIHHOCTH B LEJIAX
COXPaHEHUs CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOIHOMN CPEJIbI;

pa3BUTHE MOTHBAIIMM K OOyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHUS OOIIEUYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NTPO( WISt ¥ HAIIPaBICHHOCTH TaIbHEUIIIETO
oOydeHuUs.

Kypc nHampaBieH Ha pemieHue CIeIyINX 3a/1ad, 00eCleYyUBaIoIINX
peanu3anuIo JIMYHOCTHO-OPUEHTHPOBAHHOTO U JIEATEIBHOCTHOIO IOJIXOJI0B K
oOyuennto xumuu oOydarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs:

dbopMupoBaHUE MEPBOHAYAIBHBIX CHCTEMATH3NPOBAHHBIX MPEACTABICHHIMA
O BEIIECTBAaX, UX NPEBPAILICHUIX W NPAKTUYECKOM IPUMEHEHUU; OBJIAJICHUE
MOHSATUUHBIM aNMNapaToM U CUMBOJIUYECKUM S3bIKOM XUMUH;

OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak
o0lacTd  COBPEMEHHOTO  E€CTECTBO3HAHUS, XUMHYECKHUX IpeBpalleHui
HEOPraHUYECKUX U OPraHMYE€CKUX BEUIECTB KAK OCHOBBI MHOTUX SIBIICHUH KUBOM
Y HEKUBOU NMPUPOJBI; YIIYOJIEHHWE NMPEACTABICHUM O MarepuaibHOM €JIMHCTBE
MHUpA;



OBJIAJICHUE OCHOBAaMHU XHMHUYECKOH TI'PAaMOTHOCTU: CHOCOOHOCTBIO
aHaJIM3UPOBATh U OOBEKTUBHO OIIEHUBATH )KU3HEHHBIC CUTYaIlUU, CBA3aHHBIC C
XUMHEH, HaBbIKaMHU 0€30MacHOro 0OpaleHus ¢ BEIIECTBAMU, UCIIOJIb3YEMbIMHU B
MOBCE/IHEBHOM JKU3HU;, YMEHHUEM aHAIU3UPOBATh U IIAHUPOBATH IKOJIOTHUECKU
0e30macHOe MOBEJECHUE B LESIX COXPAHEHUS 3J0POBbS U OKPYKAIOUIEH Cpe/ibl;

dbopMUpOBaHUE YMEHUW YCTaHABIMBATh CBSA3U MEXIY pEaJIbHO
HaOII0MaeMBbIMU XUMUYECKUMU SIBICHUSIMHU U MPOIECCAMU, TTPOUCXOAIIUMH B
MUKPOMHUpPE, OOBSICHATh MPUUYMHBI MHOTO00pa3usi BEHIECTB, 3aBUCUMOCTb HX
CBOICTB OT COCTaBa U CTPOCHHUSI, & TAKXKE 3aBUCUMOCTb TPUMEHEHUS BELIECTB OT
HX CBOMCTB;

npuOOpETEeHUE OIbITa HCIOIB30BAHUSI PA3IUYHBIX METOJOB H3YyUYEHUS
BEIIIECTB, HAOIONCHUSI 3a WX MPEBPAIICHUSMH IMPU MPOBEICHUH HECIONKHBIX
XUMHYECKUX IKCIIEPUMEHTOB C HCMOIb30BAaHUEM JTAO0OPATOPHOTO 000PYI0BaAHUS
U IpuOOPOB;

dbopMUpoOBaHUE TIPEACTABICHUNA O B3HAUYCHUM XUMHUYECKOW HayKu U
pPEIICHUH COBPEMEHHBIX DJKOJIOTMYECKUX MpodjieM, B TOM 4YHUCJIE B
PEIOTBPALIEHUH TEXHOTCHHBIX U DKOJIOTHYECKUX KaTacTpod.

MecTto yueOHOro npeamMera « XMMHUsD> B Y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEero oOpa3oBaHUs Y4YEOHBIH MpenMeT «XHUMHS»
BXOJIUT B MPEIMETHYI0 0051acTh «ECTECTBEHHOHAYUHBIE MTPEAMETBI» U SIBIISETCA
0053aTENBHBIM ISl U3YUCHHUS.

Y4eOHBIM TUTaHOM Ha €€ U3ydeHHue OTBeAeHO 136 yueOHbIX YacoB — 110 2 4
B HEJIENIO B 8 U 9 Kjlaccax COOTBETCTBEHHO.

Conepsxanue ydyeOHOTo peMeTa « XUMus», MpeCTaBIeHHOE B paboueit
nporpamme, cooTBeTcTByeT @I'OC OO0, pazpadotano ¢ yuetom DenepanbHon
OCHOBHO# 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOTO 0O0IIIEro 0Opa3oBaHMs I10
y4eOHOMY MPEIMETYy «XHUMHUS», COOTBETCTBYeT DeepaibHON aganTHPOBAaHHON
OCHOBHO# 00pa30BaTelIbHOW TIIporpaMMe OCHOBHOTO o0O0IIero oOpa3oBaHUs
00y4JaromMXCs € 3aICPKKON TICUXUIECKOTO PA3BUTHSI.

®DopMbI yueTa NporpaMmMbl BOCIIMTAHUSA B padoyeil mporpamme

PaGouas nporpamma Boctimtanust MbOY FOpunckas OOI peanusyercs,
B TOM YHCJIE M Yepe3 HMCIOJb30BaHME BOCHUTATEIBHOIO MOTEHIIMAIa YPOKOB
XUMHH.

Dta paboTa OCYLIECTBIAETCS B CIEAYIOIUX hopMax:

[ToOyxnenne oOywarommxcs coOJII0AaTh Ha YpPOKE OOLICHPUHSATHIC
HOPMBI TIOBEICHMS, MpaBuja OOIIEHHS CO CTapIIUMH (ME€Iaroru4ecKuMHU
pabOTHMKaMHM) W CBEPCTHUKAMHU (0OydYarOUIUMUCS), TPUHIUIBI Yy4eOHOM
JUCUUIUIMHBI U CAMOOPTaHU3alINH.



[IpuBnedyeHne BHUMAHHS OOYYAIONIUXCS K IIEHHOCTHOMY AaCIeKTY
M3y4aeMbIX Ha YPOKax MPeIMETOB, IBJICHUHN, COOBITHI Uyepes:

- JIGMOHCTpaIuio  OOydYalImuMcs  MPUMEPOB  OTBETCTBEHHOTO,
Ipa)X1aHCKOTO TIOBEICHUS, TIPOSIBICHUS YEIOBEKOIIOOUS U JOOPOCEPICTYHOCTH

- oOpareHre BHUMAaHMs Ha HPAaBCTBEHHBIC aCIIEKThl HAYYHBIX OTKPBITHH,
KOTOPBIC U3y4YartoTCsl B JaHHBIM MOMEHT Ha YPOKE; Ha SIPKUX JIeATEICH KyIbTypPHI,
YUYEHBIX, TIOJIMTUKOB, CBSA3aHHBIX C M3y4aeMbIMU B JIAaHHBI MOMEHT TEMaMH, Ha
TOT BKJIAJ, KOTOPBIi OHW BHECIM B pa3BUTUC HaIleHd CTpaHbl W MHpa, HA
JOCTOMHBIC MOAPAKAHUS MPUMEPHI UX JKU3HU, HA MOTHUBBI UX IMOCTYIKOB;

- HWCIIONB30BAaHUWE Ha ypoKax WH(OpPMAIMU, 3aTparuBarolicii Ba)KHBIC
COIMAJIbHBIC, HDABCTBCHHBIC, STUYCCKUE BOTIPOCHI

Hcnonp3oBaHue  BOCHHMTATEIBHBIX  BO3MOXKHOCTEH  COJEpIKAHHMS

yuyeObHOro mpenMera s (HOPMHUPOBAHHS Y OOYYAIOUIMXCS POCCHUUCKUX
TPaJUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEH depes
10JI00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHUS, MPOOJIEMHBIX CHTYAIlUH IS
0OCYXKICHHS B KJIacce

NuunuupoBanue oOCYKJICHUM, BBICKa3bIBAHUH CBOETO MHCHHS,
BBIPA0OTKHM CBOETO JIMYHOCTHOTO OTHOIIECHUS K HW3Y4aeMbIM COOBITHSM,
SIBJICHUSIM, JIATIAM.

BxiroueHne B ypOK HTPOBBIX TIPOIEAYP, KOTOPHIE MOMOTArOT
nojaepxkarh MoTuBalui0 OOYyJarommXcs K MOJYICHUIO 3HAHUH, HATaKUBAHUIO
TIO3UTHUBHBIX MEKITMYHOCTHBIX OTHOIICHHI B KJIacce, IOMOTal0T YCTaHOBICHUIO
T00pOXKeNaTeIbHOM aTMOC(EphI BO BpEMS ypOKa.

- [l]puMeHeHne Ha YpPOKE HHTEPAKTUBHBIX (DOPM pabOThI, CTUMYJIUPYIOIINX
TI03HABATEILHYI0 MOTHBAITUIO 00YJaIOITUXCS.

[IpumeneHnue rpynmoBoil pabOThl WM pabOThl B Tapax, KOTOpHIC
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHIHOW pa0OThI W B3aUMOJICHCTBUIO C
ApyruMu  oOydJaromuMucs. BpIOOp M UCMONBb30BaHWE HA YPOKaX METOJIOB,
METOJMK, TEXHOJIOTUH, OKAa3bIBAIONIMX BOCHUTATEIHLHOE BO3JCHCTBUE Ha
JUYHOCTh B COOTBETCTBUU C BOCHHUTATEIBHBIM HJICAJIOM, IEIbI0 M 3aJadyamMu
BOCITUTAHUSI.

NuunuupoBanue W TOAJEPKKA HCCIEOBATEIIbCKOM NIESITEIbHOCTH
IIIKOJIBHUKOB B (pOpME BKIIOYEHHUS B YPOK Pa3IUUYHBIX HCCIIEIOBATEIHCKUX
3aJlaHuid, YTO JlaeT BO3MOXXHOCTb OOYYarOIIMMCSi TPUOOPECTH HABBIKU
CaMOCTOSITETIHLHOTO PEIICHUSI TEOPETHYECKOW MPOOIEeMBbl, TEHEPUPOBAHUS U
oopMIeHUST COOCTBEHHBIX THIOTE3, YBAXKUTEIHHOTO OTHOIICHUS K YYKUM
ujesM, MyOJMYHOTO BBICTYIUICHUS, apTyYMEHTUPOBAHUS W OTCTaWBAHUS CBOCH
TOYKH 3PCHUSI.

VYcTaHOBIIGHHE YBaXKUTEIBHBIX, JIOBEPUTEIBHBIX, HEPOPMATbHBIX
OTHONIICHUM MEXIy YYUTeJIeM ¢ yYCHHKaMH, CO3JaHMe Ha ypoKax
AMOIMOHATLHO-KOM(MOPTHON CPEJIbI.



COLAEPXAHUE YYHEBHOTI'O ITPEJAMETA «XUMUS»

COIEPXAHUE OBYUYEHHMA B 8 KITACCE

[lepBoHauaIbHbIE XUMUYECKHUE TTOHATHUS

[Ipeamer xumuu. *Pons xumum B KuU3HM uyesnoBeka.®* Tema u BemiecTsa.
dusnyeckrue CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE BEIIECTB. *XHMHS B CUCTEME
HayK.* YucTeie BemecTBa u cmecu. CriocoObl pasnenenus cMmeceil. [IpaBuia 6e3omnacHoro
oOpailieHusi C BellecTBaMU U JIabopaTOpHbIM oOopynoBanueMm. *[loHsiTHe 0 MeTOmax
MO3HAHUS B XUMUU. *

ATOMBI U MOJIEKYJIbl. XUMUYECKHE DJIEMEHTHl. 3HAKU (CHUMBOJIbI) XUMHYECKUX
anemMeHToB. OTHOCUTEIbHAS aTOMHas Macca. [IpocThie U cliokHbIE BelecTBa. ATOMHO-
MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyia. BaJleHTHOCT, aTOMOB XMMHUUYECKUX JJIEMEHTOB. *3aKoH
MIOCTOSTHCTBA COCTaBa BeriecTB.* OTHOCUTENIbHAS MOJICKYJIsIpHast Macca. MaccoBast 10715
XUMHUYECKOTO 2JIEMEHTA B COSJIUHEHUH.

dusnyeckne W XUMHYECKHE SBJICHUSA. XHUMHUYecKas peaknus. [Ipu3naku
XUMUYECKUX PEAKIUi. YpaBHEHUS XUMHUYECKUX PEAKIUNA. 3aKOH COXPAHECHHUS MacChl
BeniecTB. Kiaccubukamuss XMMHUYECKHX peakuuid (COeIMHEHHUS, pa3JIoKeHUs,
3aMelleHus, 0OMeHa).

XHWMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYIO#, C MpaBHIAMU
paboThl B JIaOOpaTOpuu M MpuUéMaMH OOpallleHUs ¢ JadOpaTOpHBIM O0OpPYAOBAHHUEM;
U3y4eHHE W OINucaHue (PU3NYECKHX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB;
HabOmoieHne Gpu3nyeckux (TUIaBlIeHUE BOCKA, TasHUE JIb/la, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALUS BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE MEIHOM
IIPOBOJIOKH, B3aUMOJICHCTBHE MeEJIa ¢ KHUCJIOTOM) sIBJICHUM, HAOJIOJCHHE U OIMCAHUE
IPU3HAKOB MPOTEKAaHUS XUMHUYECKUX pEaklUHil (pa3ioKeHHE caxapa, B3auMOICHCTBHE
CEPHOU KHUCIIOTHI C XJIOPUIOM Oapus, paziiokeHue ruapokcuaa meau (1) mpu HarpeBanuw,
B3aMMOJICHCTBHUE keme3a ¢ pacTBopoM conu menu (I1));u3yuenue crocoboB pazaeneHus
cMeceil (C  TIOMONIBIO MarHuTa, (QWIBTPOBAHHME, BBIIAPUBAHUE, TUCTHILISAINS,
xpomaTorpadusi), MpoBEACHHE OYMUCTKHA TIOBAPEHHOW COJIM; HAOIOJCHUE W OIMHUCAHUE
pEe3yJabTaTOB MPOBEACHUS OMNbITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl;
CO371aHuE MoJIeTIel MOJIEKYJ (IIapOCTEPKHEBBIX).

Baxuenmme npeacraBuTesn HEOPraHMYECKNUX BEIIECTB

Bo3nyx — cmecs rasos. CocraB Bo3nyxa. Kuciopox — 3imeMeHT W mpocToe
BemecTBO. Haxoxkmenne Kuciopoaa B mpupoje, Gu3ndeckne U XMMUIECKUE CBOWCTBA.
Peakuuu ropeHusi mpoCThIX U CHOXKHBIX BeniecTB. CrocoObl MOMyYeHHs] KUCIOpOaa B
nabopatopuu *u npomseinieHHOCTH. ™ [IpuMenenue kucnopoza. [lonstre 006 okcumax.
Kpyrosopot kucinopona B npupoje. *O30H — amioTponHasi MOAU(UKALINS KACTIOPOa.

TemnoBoit A3 PekT XUMHUUECKON peaKiy, TePMOXUMHUUYECKUE YPABHEHUS, K30~ U
SHJIOTEPMHUYECKHE peaKUMU. TOILUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTro 3 dekTa, pa3pylieHue 030HOBOIO CJIos. *



Bonopon — sneMeHT U mpocToe BeliecTBO. HaxokneHue BoJopojia B MPUPOJIE,
dbu3nYecKue U XUMUYECKUE CBOMCTBA (Ha MpUMeEpe B3aUMOJICHCTBUS C HEMETaIaMu U
OKCHJIaMH METaJUIOB), MpUMEHEHHUe, *crnocoOwl noiaydeHus.™ [loHsTHe o KuUCIOTax u
COJISIX.

KomnuectBo BemiectBa. Monb. MosmsspHass macca. 3akoH ABoragpo. MomnspHbIi
00bEM razoB. Pacuersl mo xumuueckoil popmyie. PacueTsl MaccoBOi 1011 XUMUYECKOTO
AJIEMEHTa B COCIMHEHHH, KOJIMYECTBA BEILECTBA, MOJISIPHONW MAacChl, MOJIIPHOTO 00bemMa
ra3oB. Pacyérel 110 XMUMHUYECKUM YPaBHEHHUSIM.

*®usznyeckue cpoiicTBa BoAbL* Boma. Ee coctas, ctpoeHue u monexynsl. *Boaa
Kak pactBoputenb.* PacTBopsl. *TIOHITHE O HACKIIIEHHBIX U HEHACHIIIICHHBIX PACTBOPAX.
[TonsiTue pacTBOpUMOCTH BellecTB B Boje.* Pacuer maccoBod 1oiM BeliecTBa B
pacTtBope (TpolleHTHAash KOHIIEHTpalus). MaccoBas [0 BelecTBa B PacTBOPE.
*XUMUYECKUE CBOMCTBA BOJABI (pa3joXeHUE, PEaKIMU ¢ HATPUEM, OKCHUJIOM KaJlbIlus,
okcusoM cepol (IV) peakuuu ¢ MeramiaMu, KUCTOTHBIMHU U OCHOBHBIMHU OKCHJIAMH).
[Tonsitue 06 ocHOBaHUsAX. POJIb pacTBOPOB B MPUPOJIEC U B )KU3HU YesoBeka. Kpyrosopor
BOJBI B Iipupoie. * 3arps3HeHne NpupoaHbIxX BoA. OXpaHa U OYHUCTKA TPUPOTHBIX BO/I.

Baxneitimue  kmacchl — HeopraHuwdeckux — coeaumHeHuit.  Kiaccudukanus
HEOpraHuueckux coenuHeHuil. Okcuapl: cocTaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIE, *amoTepHbie, Hecoseobpa3yolue - Ha npuMepe okcuaa yriepoaa (I1) u
okcuna aszora (ll)), Homenknarypa.* *[lonyueHue™® m XMMHUYECKHE CBOMCTBA OKCHJIOB
(B3auMopeiicTBue ¢ BOJOHM, KHcioTamu, mienodamu). OcHoBanus. Kiaccudukanus
OCHOBaHMIA: MIETOYM W HEpacTBOpUMbIE OCHOBaHHMs. HomeHkmarypa OCHOBaHM.
Ouznyeckue W XUMHYECKHE CBOMCTBA OCHOBAHMM (B3aUMOJEMCTBHE C OKCHAAMH
HEMETAJIOB, KUCIO0TaMHu, cosiMu). *[lonyyenne ocHoBaHMiA. *

Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa, GU3HUECKUE U XUMHYECKHE
CBOICTBa (B3aMMOJIEWCTBHE C METAJIaMU, OCHOBHBIMH OKCHJIAMH, OCHOBaHUSIMH,
COJIIMH, Ha TIpUMEpPEe COJISHOH W CEpPHOM KHCIIOT), *CIocoObl mojydeHus.™ Psn
aktuBHOocTH MeTayioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIATypa CoJIeH,
*CrmocoObI MoTydeHHS *, B3aMMOJICHCTBHE COJIeH ¢ MeTallllaMHy, KUCIIOTaMH, IEJI09aMHu U
COJISIMH, TIPUMEHEHUE.

[Torsitue 00 amM@oTepHBIX THAPOKCHIAX (HAa MpUMEpe NWHKA W *amroMuHUA™):
*XUMUYECKUE CBOWCTBA (B3aMMOJICHCTBUE C KUCIOTAMU M IEJI0YaMU, Pa3IoKEeHHUE TIPH
HarpeBaHUM) U MOTy4YeHHE. *

I'eneTnyeckass CBSI3b MEXAY KIaccaMM  HEOPTraHUYECKUX  COCIUHEHUMN.
['eneTnueckue psabl.

XUMHUYECKUN SKCIIEPUMEHT: Kau€CTBEHHOE OMNPEICICHHE COJIEPHKAHUS KUCTIOpOa
B BO3J/lyX€; MOJYYEHUE U U3YyUYCHHE CBOMCTB KHUCIOPO/Ia; HAOII0ACHUE B3aUMOICHCTBHUS
BEILIECTB C KUCJIOPOJAOM U YCIIOBHSI BO3SHUKHOBEHUS U MIPEKpalICHUs TOpeHus (1Moxapa);
03HAKOMJICHHE C 00pa3laMHi OKCHJIOB U OMMCAHUE UX CBOWCTB; MOJYYEHUE U U3YyUYCHUE
CBOMCTB BOJIOpojia (rOopeHue); HaOMroieHrne 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJBb;
UCClieIOBaHUE OCOOCHHOCTEW pacTBOPEHHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM 10JIE PACTBOPEHHOTO BEIIECTBA;
B3aMMOJICHCTBHE BOJIbI C METAJUIaMU (HATPUEM U KaJbliieM) (BO3MOKHO UCIIOJIb30BaHUE
BHUJICOMATEPUAITIOB); OMNpPEJEICHUE PACTBOPOB KHUCJIOT M IIEJIOYEeH C MOMOIIbIO
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MHIUKAaTOPOB; HCCIIEJOBaHUE 00pa3ll0B HEOPIAHMUECKHUX BEILIECTB Pa3IMYHbIX KJIACCOB;
HaOJII0/ICHUE W3MEHEHUSI OKPAacKH HHAMKATOPOB B PAcTBOpPax KHUCIOT M IIETOYEH;
n3yueHue Biaumopeictus okcuaa menu(ll) ¢ pactBopom cepHON KUCIOTHI, KUCIOT C
METAJUIAMH, pPEaKUUHd HEUTpaJIu3aluy; I[OJyYEHHE HEPAaCTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJTHOTO METAJUIA IPYTUM U3 PACTBOPA COJIM; PEIICHUE DKCIIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BakHeWIme KiIacchl HEOPraHUYECKUX COCTUHEHUI.

Ilepnonnueckuii 3akoH u Ilepuoanyeckas cucteMa XMMUYECKUX DIIEMEHTOB
. 1. MenpneneeBa. CtpoeHre aToMOB. XUMHYECKAs CBSI3b. OKUCIUTENBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIUU.

[lepBble MOMBITKHM KJIaCCU(PUKAMU XUMUYECKHUX 37eMeHTOB. [loHsiTHEe O Tpymmax
CXOJHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIETOYHO3EMETbHBIE METAIIbI, TaJIOT€Hbl, HHEPTHBIE
rasbl). *neMeHThl, KOTOpbIEe 00pa3yIoT aM(oTepHbIe OKCUIBI U TUAPOKCHUIBL. *

Ilepuoanueckuii 3akoH. Ilepumoanueckas cucTeEMa XUMHYECKHX DIIEMEHTOB
J1. 1. MeHnaeneesa. KopoTkonepuonnas U * IIMHHONIEpUOIHAS dbopmbl
[Tepuonuueckoin cucrembl xumuueckux siemeHToB [[. U. Menneneesa. Ilepuonsl u
rpynmnbl. PU3HYECKUN CMBICT TOPSAKOBOIO HOMEpPa, HOMEpPOB NEPUOAA W TPYIIIbI
AJIEMEHTA.

Crtpoenne atomoB. CoctaB atoMHbIX sifep. *M3oTomnbl.* Dnexkrponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB mepBbIX 20 XxuMHUecKuX 3jeMeHTOB Ilepronnyeckoi
cucteMbl J[. I. MeHaeneeBa. XapakTepuUCTHKAa XHMHYECKOTO 3JIEMEHTA IO €ro
nojoxeHuto B llepuonnueckon cucreme J[. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB MajbIX MEPHOJOB U TJIaBHBIX
NOATPYNI, B 3aBUCUMOCTH OT AaTOMHOIO (IOPSAKOBOTO) HoOMepa 3Ha4yeHUe
Ilepuognueckoro 3akoHa u Ilepuonnueckodl CHCTEMBl XMMHUYECKHX 3JIEMEHTOB IS
pa3BuTHs Hayku U nipakTuku. [I. 1. MeHneneeB — y4€HbIN U rpakaaHuH. *

Xumuueckass cBsA3b. KoBalieHTHass (NOJISIpHAss W HENOJSIpHasi)  CBS3b.
*INEeKTPOOTPUIIATENHLHOCTh AaTOMOB XUMHYECKUX 2JIEMEHTOB. * VIOHHas CBSI3b.

Crenenp oxucneHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKHH OKCHEPUMEHT: H3yueHHe O0Opa3loB BELIECTB METAJJIOB U
HEMETAJJIOB; B3aMMOJECHCTBUE THAPOKCHIA IIMHKA C PACTBOPAMHU KHCIIOT U ILEJIOYEH;
IIPOBEJICHUE OIBITOB, MJUTKOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiu pa3ioKeHUs,, COEAUHEHNUS ).

MexnpeaMeTHbIE CBA3U

Peanuzamuss MeXnpeaIMETHbIX CBSI3€M MpPH M3YyYCHUM XHMUUM B 8§ Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIB30BaHNE KaK OOITUX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK
U TIOHATHM, SIBISIOIIMXCA CHCTEMHBIMM JUISI OTIEIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIUKJIA.

OO6uue ecTeCTBEHHO-HAYYHbIE MOHSATUS: HAYYHBIH (DaKT, rumnoresa, TeOpusi, 3aKOH,
aHajau3, CHUHTE3, KiIacCu(UKaALUs, MNEPUOJUYHOCTh, HAONIOJEHUE, DSKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: MaTepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH], WU30TOIIbI,
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PaIMOaKTUBHOCTh, MOJICKYJA, SJIEKTPUUECKUU 3apsii, BEIIECTBO, TeEJO, OOBEM,
arperaTHOe COCTOSIHHE BEIEeCTBa, ra3, (pu3WdecKue BEIMYHHBI, CAMHHUIBI W3MEPCHHUS,
KOCMOC, TUTaHETHI, 3BE3/1b1, COHIIE.

buonorus: dotocuntes, npixanue, 6uocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEpAbl, TOPHBIE MOPOAbI, IMOJIE3HBIE
HCKOIIaeMbIE, TOTJIMBO, BOJIHBIE PECYPCHI.

COIAEPKAHHUE OBYYEHMUA B 9 KIIACCE

BemiecTBo 1 XumMudeckasi peaxius

[lepuonnueckuit 3akoH. Ilepuogmueckass cucTeMa XUMHUYECKHX DJIEMEHTOB
. . Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAJIMs, KaJIbLUA U UX COCIMHEHUU B
COOTBETCTBUU C TIOJIOKEHUEM 3JIEMEHTOB B [leprognyeckoi cucTeMe U CTPOECHUEM HX
aTOMOB.

Crpoenue BellecTBa: BHJBl XUMHUYECKOW CBsI3UM. THIBI KPUCTAUIMUECKUX
pemeéToK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTATUYECKOM PEIETKU U BUIA
XUMUYECKOU CBS3H. *

Knaccuduxaiys 1 HOMEHKIaTypa HEOPraHMUECKUX BEIIECTB (MEXAyHApOIHAS U
TpUBUAJIbHAS ). XUMHYECKHUE CBONCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHUYECKUX COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPIraHUYECKHUX BEILIECTB.

Knaccudukanmss XuMHUUEeCKUX peaKkui Mo pa3IudyHbIM MpHU3HaKaM (10 YUCTYy U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY (P QeKTy, M0 N3MEHEHUIO
CTENIeHEH OKHUCJICHUS XUMHUYECKUX DJJEMEHTOB, *M0 OO0paTUMOCTH, IO YYacTHIO
Karanuzaropa).* OKk30- U JHAOTepMHuYeckue peakuuu. *TepMmoxumuyeckue
ypaBHEHHS. *

*[lonaTre O CKOPOCTH XUMHUUYecKoW peakuuu. IloHsATHE 00 OOpaTUMBIX H
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX U TETEPOTEeHHBIX
peakiusax. [lonsitue o xumuyeckoMm paBHOBecHHU. CMeENIEHNE XUMUYECKOTO pABHOBECHSI.
@aKkTOphl, BIUAIOIINE HA CKOPOCTh XMUMHUYECKON PEAKIMU U MOJ0KEHUE XUMHYECKOTO
paBHOBecHs. *

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakiuu, AIIEKTPOHHBIN Oayanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIE€HUE YPaBHEHUN OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX PEAKITNI C UCTIOJIB30BAHIEM METO/Ia DJICKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTHUECKON THUCCOLMALMU. DINEKTPOJUTHUECKAsT JHCCOLIMAIUSL.
DONEKTPOIUTHI W HEJIEKTPOJUuThl. KaThoHbl, aHUOHBIL. *MeXaHu3M JIUCCOLUAINU
BEIIECTB C pa3IMYHBIMU BHUAAMU XUMUYECKOW cCBs3u. lloHstne o creneHu
nucconuanuu.* CuibHbIE U Cl1a0ble 3JEKTPOJIUTHI.

Peakniun morHOTrO OOMEHA. YCJIOBHUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHA JI0
KOHI[A. [loHbIE M COKpALIEHHBIE MOHHBIE YPABHEHUS peakiui. XUMUYECKHNE CBOMCTBA
KHUCJIOT, OCHOBaHMN M COJIE B CBETE€ MPEJACTAaBICHU 00 HIEKTPOIUTHUYECKON
mucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakllMd Ha KaTUOHBI U AHUOHBI:
xjopua-, OpomMun-, uoauA-, cyiabdar-, kapOoHaT-, cuiIMKat-, (ocdar- aHUOHBI,
TUJPOKCHI-UOHBI; KATHOHBI aMMOHMS, MarHusl, KaabIvs, aJJlOMUHMS, kene3a (2+) u (3+),
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Menu (2+), HMHKa, TPUCYTCTBYIOIIUE B BOJIHBIX pacTBOpaXx.

XHUMHUYECKHM 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPUCTAIUITMYECKUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB U HEMETAJJIOB (rpadura u anmMmasa),
CIIOXHBIX BELIECTB (XJOpUAa HATPHs); HUCCIEJOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM peakiMu OT BO3JCUCTBUS pa3IuYHBIX (PAKTOpOB; UCCIEIOBaHUE
AIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLIECCa AUCCOIUALIMM KUCIIOT, IeI0Uel U
cojeii  (BO3MOXKHO  HCIIOJIb30BAHHME  BHUJIEOMATEPUATOB); IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK TPOTEKAHUs PEeaKIuid HOHHOTO oOMeHa (0Opa3oBaHHE
OcajJiKa, BBIJEJIEHHUE raza, 0Opa30BaHUE BOJIbI); OIBITOB, WUTIOCTPUPYIOIIUX MHPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuid (TOpeHue, peakiuu  paslioKeHMUs,
COCJIMHEHHU); PaClO3HABAaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KayeCTBEHHBIX
peakuuii Ha MOHBI; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/ad.

Hewmerannbl u ux coeuHeHUs

O6mass  xapaktepuctuka ramoreHoB. (OcCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapaKTepHbIC CTEeNeHU OKUCIIeHHs. CTpoeHue U GU3NIeCKUe CBOMCTBA IMTPOCTHIX BEIICCTB
— TaJIoreHoB. XMMHUYECKHE CBOMCTBA Ha ITpUMepe XJiopa (B3auMOJICHCTBUE C METANIAMH,
HEMETaNIaMUd — BOJIOPOJIOM M KHUCIOpOoJoM, *menouamu™®). Xmnopoogopoa. ConsHas
KHUCIIOTa, XMMHUYECKHE CBOMCTBa, *monydeHue®, mpuMeHeHue. *JleiicTBue xymopa u
XJIOPOBOJIOPO/IAa Ha OpPraHU3M 4YesoBeka.* BakHeWIlne XJIOPUIbI U WX HAXO0XKICHUEC B
IpUPOE.

O6mast xapakrepuctuka siemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crtpoenne u (PU3NYECKHE CBOWCTBA MPOCTHIX BEHIECTB — KHUCIOPOJA U CEpHI.
AnnoTpornHble  MOAU(MUKAIMU KUCIOpOJa U Cepbl. XHUMHYECKHE CBOMCTBA CEpPbI
(B3auMogeiicTBue *c HemeTtamlamMu® — BOJOPOJAOM U KHCIOPOJOM, METalllaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOW U cepHOM Kuciotamu).* CepoBOIOpOI: CTPOCHHUE,
¢usznueckre ¥ XUMHUYECKHE CBOMCTBA (KHUCIOTHBIE W BOCCTAHOBUTEIBHBIC CBOMCTBA).
Oxcupbl cepbl Kak MPEeACTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KucloTa: pusndeckue
U XUMHYeckue cBoiicTBa (oOmme u crnenupuueckue). Comu CEepHOUW KHUCIOTHI,
KaueCTBEHHas peakius Ha cynbdar-uoH. CepHucras kuciora. *XuMudeckue peaxiuu,
JeKalKue B OCHOBE TPOMBINIJIEHHOTO CHoco0a TIOMYyYeHUsT CEPHOM KHCIOTHL *
Haxoxnenue cepol 1 €€ coenuHeHnil B npupoje. llpumenenue cepsl U ee COEqUHEHUN B
ObITY W B TMPOMBINUICHHOCTH. *XWUMHUUYECKOE 3arpsi3HCHHE OKPYKAIOMICH Cpessl
COCIMHEHUSMH CePBhI (KHCIOTHBIC JTOKIH, 3arPA3HEHUE BO3IyXa H BOJOEMOB), CITIOCOOBI
ero mpeaoTBpalieHus.™

OO6murast xapakTepucTUKa 371eMeHTOB VA-Tpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB
azora u hocdopa, XapaKTepHbIC CTEIIEHU OKHUCIICHUS.

A30T, pacmpocTpaHeHHE B TPUPOAE, (PUINYECKHE W XUMHUYECKHE CBOMCTBA
(B3auMozeiicTBUE ¢ MeETaulaMd M HEMETaulaMd - KHUCJIOPOJOM U BOJOPOJIOM).
KpyroBopor azora B mnpupoge. Ammuak: ¢GuU3MUYECKUE U XUMHYECKHE CBOWMCTBA
(oKucieHue, OCHOBHBIE CBOMCTBAa BOJHOTO pacTBOpa), *moiiydeHuWe™ W NpPUMEHEHHE.
Conu amMmoOHUs: cocCTaB, (QU3MYECKHUE W XHMMHYECKHE CBOMCTBa (pa3ioxkKeHUue,
B3aMMOJICUCTBUE CO LIejdouyaMu), npuMmeHeHue. KauecTBeHHass peakuus Ha HOHBI
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aMMOHMS. A30THas KHCIOTa, €€ (uU3MYecKrue M XUMUYECKHE CBOWCTBa (00IIME U
cnenuduyeckue), *nomydenue.® Hurtpatel (pasznoxeHue). A30THUCTas KHCIOTA.
Hcnonb3oBaHuEe HUTPATOB U COJIEW aMMOHMS B KAa4€CTBE MHUHEPAIBbHBIX YAOOpEHHI.
*XuMHUYecKoe 3arps3HEHUE OKPYKAIOLIEH Cpelbl COSAUHEHUSIMU a30Ta (KHCIOTHbBIE
JTOK]IH, 3arPsI3HEHHE BO3/TyXa, MOYBLI U BOJOEMOB). *

®ochop, *amnorponHsie Moaudukauuu pocdopa,* PuznUEecKUe U XUMUUYECKUE
CBOICTBa (B3aMMOJIECMCTBHE C MeETaUIAMH, HEMEeTallaMH, *KOHLEHTPUPOBAHHBIMU
a30THOM u cepHoil kucimotamu).* Oxcun ¢ocdopa (V), oprodocdopnHas kuciora:
¢usznueckre U XUMHUYECKUE CBOICTBa, *nosydyenue.* *[loHsTHE O MUHEpaIbHBIX
ynoOpenusx: HUTpatbl U ¢Gocdarbl. [loHsATHE O KOMIUIEKCHBIX yaoOpeHusx.* OOmias
XapakTepuctuka snemMeHToB [VA-rpynnbel. OcoO€HHOCTH CTPOEHUSI aTOMOB YIJIepoja U
KpeMHUsl. BaleHTHOCTh M XapaKTepHble CTENEHU OKUCIEHUS aTOMOB yriepoja H
KpeMmHusi. Pacnipoctpanenue yriaepoja B IpUpoe, XapaKTEpHbIe CTENIEHU OKUCICHHUS.

VYrnepon, amnorponHsie Moaudukauuu (rpadur, anmasz), ¢Gu3MUECKHEe U
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METaNIaMU, HEMETaJlJIaMH,
*KOHIICHTPUPOBAHHBIMKA A30THOM M CepHOU Kuciotamu)*. Amcopbimst. Kpyrosopor
yraepoaa B mnpupozge. Okcuabl yriepoaa, ux (U3MUYECKue M XUMHUYECKHME CBOMCTBA,
NOJIyYeHHe U NpUMEHEHWE, JeHCTBME Ha OpraHu3M 4YeloBeKa. *DKOJIOrMYecKue
npoOsieMbl, cBsizaHHbIEe ¢ okcuaoM yriaepona(IV); rumoresa riodarbHOrO MOTEIICHUS
KJIMMaTa; MapHUKOBBIM 3dekT.* YronpHas kuciora u e€ conu, UxX (PU3NYECKUe U
XUMHYECKUE CBOMCTBa, *moiiydeHue M mpuMmeHeHue.* KauecTBeHHass peakiusi Ha
KapOoHaT-uoHbI. Vcrnonp3oBaHre KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUIEHHOCTH U
CEIBCKOM XO34ICTBE.

OO6mue mpeacTaBieHus 00 OCOOEGHHOCTSIX COCTaBa U CTPOEHUS OPraHUYECKUX
COEIMHEHUH yriepoja (Ha mpuMepe MeTaHa, dTHIIeHa, 3TaHOJIa, YKCYCHOM KUCIOThI. *Mx
cocTaB M Xxumuueckoe crpoerue. Knaccudukanus oprannyeckux Bemects.* [Tonstue o
OMOJOTUYECKN BaXXHBIX BEIIECTBAX: KUpax, Oelikax, YriieBoJax — M UX POJIU B )KU3HU
yenoBeka. *MaTepualibHOE €JMHCTBO OPTaHMUECKUX U HEOPTraHUYECKUX COeTMHEHUN. *

Kpemnuii, ero ¢usmdeckue W XHMHYECKHE CBOWCTBAa (Ha TIpuUMeEpe
B3aMMOJICHCTBUS C METaJUIaMH M HeMeTalllaMHu), *moiaydeHue® W TpUMEHEHHE.
*CoenuHeHus: kKpeMHus B pupoze. O0mue npenacraBieHus: o6 okcuae kpemausi(IV) u
KpeMHHeBOU kuciore. CUnMKaThl, PU3NUECKHE U XUMUYECKUE CBOMCTBA, MOJIYYEHHUE U
MIPUMEHEHHE B OBITY, TPOMBILIJIEHHOCTHU (B MEAUIMHCKOM, 3JIEKTPOHHOM, CTPOUTEIIBHOM
u Jp.). Baxueliiue cTpouTenbHble MaTepuajbl: K€paMmHKa, CTEKJIO, IEMEHT, OETOH,
xene300etToH. [Ipobiembl 6e30macHOro MCMONIb30BaHUS CTPOUTENIBHBIX MaTepUaioB B
MOBCEIHEBHOM KU3HHU. *

XVMMHYECKUI SKCHEPUMEHT: H3y4eHHE O0pa3sloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHCJIOTBI; MPOBEICHHE KAUYECTBEHHBIX PEaKUUi HAa XJIOPUA-UOHBI U
HAOJIOJIEeHUE TIPU3HAKOB HX IMPOTEKAHMS; OMBITHI, OTpa)karouie (U3NYecKue u
XUMHYECKHE CBOMCTBA TaJOT€HOB M HMX COEAUMHEHUN (BO3MOXKHO HCIIOIb30BaHUE
BHJICOMATEPHAIOB); O3HAKOMJIEHHME ¢ oOOpa3laMu XJOPHAOB  (TaJIOT€HUJIOB);
O3HAKOMJIEHHE C OOpa3uaMu cepbl U €€ COCIMHEHHMSIMHU (BO3MOXXHO HCIOJIb30BaHUE
BHJIEOMATEpHUAIOB); HaAOIIOJEHHE Mpoliecca OOYIJIMBaHUS caxapa IMOJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI; U3YUYEHHE XUMUUYECKUX CBOMCTB pa30aBiIeHH O
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CEpPHOU KUCJIOTHI, IPOBEICHHE KaueCTBEHHOM peakuu Ha Cyab(paT-uoH U HAOJII0ICHUE
Mpu3HaKa e€ MpOoTEeKaHUs; O3HAKOMJIEHUE ¢ (M3UYECKUMU CBOMCTBaMM a30Ta, ¢pocdopa
U UX COEIMHEHHUI (BO3MOKHO HCMOIb30BAHUE BUAECOMATEPHAIIOB), 00pa3liaMu a30THBIX
1 GpochopHBIX YI0OpEeHUH; MOTyueHHEe aMMHUaKa U U3y4YeHUE €ro CBOMCTB; MPOBEACHUE
KaueCTBEHHBIX PEeaKUMi HAa MOH aMMOHHUA U (ochaT-uOH M U3ydeHHE MPU3HAKOB HX
IIPOTEKaHMs, B3aUMOJCHUCTBUE KOHICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbIO
(BO3MOHO HCIIOIB30BAHUE BUICOMATEPUATIOB); U3YUEHUE MOJENEH KPUCTAIIIMYECKUX
peméToK anmasa, rpauTa; O3HAKOMJIEHHE C IMPOIECCOM aJCOPOLUMU PACTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM NPOTHUBOrasa; IOJIyYEHHE
YIJIEKHUCIIOro Ta3a M M3y4YeHHE €ro CBOMCTB; MPOBEACHUE KAYECTBEHHBIX pEaKIUil Ha
KapOOHAT- U CHJIMKAT-UOHBl U U3yUYEHHUE MPU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHHUE C
OPOAYKUHEH CUIMKATHON MPOMBIIIIEHHOCTH; PEIIEHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 110
Teme «BakHelme HeMeTauIbl U UX COCTMHEHUS.

MeTajiel ¥ X COCIMHEHUS

OO6m1as xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHUHU MX
nosnoxenus: B [lepuoauueckoit cucreme xumuueckux snementoB Jl. M. Mennaeneesa u
cTpoeHusi atomMoB. CTpoeHMe MeTauioB. MeTtamnuueckass CBA3b M METALIMYECKas
KpUCTAJJINYECKAsE PEIETKA. IEKTPOXUMHYECKUM pAd  HANPSOKEHUM METallJIoB.
®u3nueckue U XUMHUYECKUE CBOWCTBA METAJIOB (B3aUMOJCUCTBUE C KHUCIOPOJIOM,
BOJIOH, KHcJIOTaMu). *OO0mue crnocoObl MmoaydeHus MeTauioB. [loHsTHE 0 KOppo3um
METAaJIJIOB, OCHOBHBIE CMOCOOBI 3alIUTHl MX OT Koppo3uu. CruiaBel (CTajib, YyTyH,
TIOPATTFOMUHUHN, OPOH3a) U MX MPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH. *

[Ilesounble MeTamabl: TonokeHue B Ilepuoanyeckoil cUCTEME XUMUUYECKHUX
anemeHToB [[. 1. Menneneesa; ctpoenue atromoB. Haxoxnaenue B mpupoje. Puszndeckue
U XUMUYECKHE CBOMCTBA (Ha mpuUMepe HATpus U Kanus). OKCUAbI U TUAPOKCUIBI HATPUS
u kanus. [I[puMeHeHne nea0YHbIX METAIIOB U UX COCTMHEHUIA.

[IlenoyHoO3eMeNbHBIE METAIIBI MATHUHN Y KaJIbLUKI: 1T0JIO)KEeHUE B [lepruoandeckoit
CUCTEME XUMHUUYECKHUX 351eMeHTOB /. . MeHneneeBa; CTpoeHHE X aTOMOB; HaX0KICHUE
B npupojae. PU3ndecKkue U XUMHUYECKUE CBOMCTBA MarHusi U Kaiublus. BaxHeunmue
COCMHEHUS KanbIus (OKCHJ, THUAPOKCUI, cour). *JKEcTkocTh BOABI M CIOCOOBI €€
yCTpaHeHwusl. *

AnroMuHMi: nosiokeHue B llepuonndeckoil cucremMe XHUMHUYECKUX 3JIEMEHTOB
J. I. MenpgeneeBa; CTpoeHME aroMma; HaxoxJIeHue B npupoae. dusnueckue u
XUMHUYECKHE CBOWCTBA altOMUHHUA. AMMOTEpHBIE CBOMCTBA OKCHAA W THIPOKCHIA
AJIFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoguyeckod CHUCTEME XHWMHUYECKHX JJIEMEHTOB
JI. 1. MenneneeBa; CTpOE€HHE aToOMa; HaxOXAeHHE B npupone. Duzndeckue u
XUMHUYECKHE CBOMCTBA >KeJie3a (B3aUMOJICHCTBUE C METa/IaMHU, KUCJIOTaMU U COJISIMU).
Oxkcuapl, tuapokcuasl u comu xene3a(ll) wm xemeza(Ill): cocraB, cBoiicTBa U
*nonyuenue.*

XUMUYECKUN SKCIIEPUMEHT: 03HAKOMJICHHUE ¢ 00pa3iaMi METAJJIOB M CIIJIAaBOB, MX
(bU3MYEeCKMMH CBOMCTBAMH; H3YUYCHHE PE3yJIbTATOB KOPPO3WHU METAIJIOB (BO3MOXKHO
HCTIOJIb30BaHUE BUIEOMATEPHAIOB), 0COOCHHOCTEN B3aMMOJICCTBHS OKCHIA KaJIbIIUS U
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HATpusi ¢ BOJOM (BO3MOXHO MCIOJIb30BAaHUE BUACOMATEPHUAIIOB); UCCIICIOBAHUE CBOICTB
XKECTKOW BOJIBI; Mpoliecca TOPEHUs Kejle3a B KUCIOpOojae (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha UOHBI (MarHus,
Kayblus, amoMmuHusa, nuHka, skeneza(ll) u xenmeza(Ill), memu(Il)); nabmonenue u
ONMCAHUE TMPOLECCOB OKpAUIMBAaHUS IUIAMEHM HWOHAMHU HATpUs, Kaldsl U KaJIbIUs
(BO3MO’KHO HCIIOJIB30BaHUE BHACOMATEPHUANIOB); HCCleA0BaHUE aM(POTEPHBIX CBOWUCTB
TUIPOKCHIA ATIOMUHUS Y TUAPOKCH/IA IMHKA; PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 T10
TeMe «BakHenle MeTalllbl M KX COCAUHECHUS.

XuUMUA U OKpYKarollas cpeaa

*HoBble mMaTepuanibl U TexHoOJoruu. BemiecTBa u Marepuasbl B MOBCEIHEBHOU
KU3HM YelIOBeKa. XUMHS M 340pOBbE. be30macHoe HCIOJIb30BaHUE BEUICCTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas mnoMouip m0pu  XUMHYECKHX —O0XKOrax
1 oTpaBieHusX. OCHOBBI HKOJIOIMYECKON rpaMOTHOCTH. *

*XuMHueckoe 3arps3HeHuEe OKpyKarouied cpensl (mpenaenabHas I0mycTUMast
koHueHTpanus BemiectB — [1JIK). Pons xumuu B perieHun s3xooruueckux mnpoodsuaem. *

*[IpupoaHble MCTOYHUKU YTIIEBOJOPOAOB (Yrojb, MPUPOAHBIA Ta3, HEPTh),
POIYKTHI X MEPepadOTKH, UX POJIb B OBITY ¥ MPOMBIIIJICHHOCTH. *

XUMHUYECKUI KCIEPUMEHT: M3ydeHUE 00pasloB MaTepuanoB (CTEKJIO, CIUIABBI
METaJJIOB, TOJTUMEPHbIE MaTepHabl ). *

MeXnpeIMeTHBIC CBSA3H

Peanuzanmss MEXIpeAMETHBIX CBsA3CH TNpH H3YYCHUHM XHMHM B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK
U TIOHSATHUH, SBISIOIMIMXCS CUCTEMHBIMH JUIS OTJCIBHBIX IPEAMETOB ECTECTBEHHO-
HAYYHOTO ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHATHS : HAYIHBIHN (DaKT, rUIoTe3a, 3aKoH, TEOPHs,
aHalmM3, CHUHTE3, KiIacCU(pUKAIMA, TEPUOJIUMYHOCTh, HAOIIOJCHUE, JKCIICPUMEHT,
MOJICJIMPOBAHKME, U3MEPEHUE, MOJICib, SBJICHUE, MAPHUKOBBIA 3(PQeKT, TeXHOJIOTHS,
MaTePHAJIbI.

dusnka: MaTepusi, aToM, MJICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH], H30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJA, SJICKTPUYCCKUN 3apsij, TPOBOIHUKH, TOJYIPOBOJIHUKH,
TUAJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA,
ras, pacTBOp, PacTBOPUMOCTh, KPHUCTAJUIMUECKas pemeTka, CIUIaBbl, (Qu3nUecKue
BEIIMYUHBI, €IWHUIIBI H3MEPEHHUS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IHI,
Comnnre.

buonorus: ¢oTtocuHTe3, ABIXaHHWE, OwWocdepa, IKOCHUCTEMa, MHHEPAIbHBIC
yn00peHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, ITUTATCIIHHBIC BEIICCTBA.

I'eorpadms: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC MOPOIBI, ITOJC3HBIC
HCKOITaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMSA YUYEBHOI'O ITPEJMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHIA
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B nenom pesynbratel ocBoeHus oOywaromumucsa c¢ 3IIP ywyeObnoro npeamera
«XUMHS» JOJDKHBI COBINAJaTh ¢ pesynbTaTamu DepepanbHoil pabodeil mporpaMmbl
OCHOBHOT0 00111eT0 0OpazoBaHusi. Hanbonee 3HaYMMBIMU SIBJISIFOTCS :

JIMHHOCTHBLIE PE3VYJIbTATHI:

JIn4HOCTHBIE PE3YyIBTAThl OCBOSHHUSI POTPAMMBI OCHOBHOTI'O 00111€T0 00pa30BaHUs
JOCTUTAIOTCS B XOJe OOyYeHHs XHMHHM B €IWHCTBE Y4YEOHOM W BOCHUTATEIbHOU
NEATeIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUNUCKUMU COIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMU B OOIIECTBE ITPaBUIIaMHU U HOPMaMHU
MOBEJICHUS U CITIOCOOCTBYIOT MpOoIieccaM caMOTIO3HAHUSI, CAMOPA3BUTHUS U COITUATU3AIINT
00y4Jaromuxcs.

JInuHOCTHBIC pe3yabTaThl OTPaXKaroT TOTOBHOCTh oOyyJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMN U pacIIMpEHUE
OTIbITA JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpuoTUYECKOTro BOCIIUTAHUSA:

IIEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HACJIeINI0, TOHUMAaHUS 3HAYCHHSI XUMUUECKON HayKH B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIIAJIETh JOCTOBEpHOW wuHpOpMaIMed O TepeoBBIX
JOCTHXKCHUSX U OTKPBITHSIX MUPOBON U OTE€YECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTU B
HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpa)XaaHCKOr0 BOCIIMTAHUSA

IPEACTABICHUS O COLMATIbHBIX HOPMaxX U MPaBUIIAX MEKINYHOCTHBIX OTHOIICHUN
B KOJUJICKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HUCCIeI0BATEIbCKOM, TBOPUECKOM U APYTUX BUIAX IEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JCSTENIBHOCTH  NpPU  BBIMOJHEHUH  YUYEOHBIX,
MO3HABATEIBHBIX 3a]1a4, BHITOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUH YIEOHBIX
IPOEKTOB, CTPEMJIEHUS K B3aMMOMNOHMMAHHUIO M B3aUMOIOMOIIM B MPOLECCE 3TOU
y4eOHOU AesTENbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJIEHUE U MOCTYNKU CBOUX
TOBAapUIIEH C TMO3HWIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUM MMOCTYIIKOB;

3) LEHHOCTHU HAYYHOI'O MO3HAHUS:

MHPOBO33PEHUYECKUX MPEACTABICHUM O BEIIECTBE U XHWMHYECKOH pEaKIUH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIOIINX OCHOBY
JUTsl TIOHMMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOJIbI, B3aUMOCBSI3X YEJIOBEKA C MIPUPOIHON Cpesoil, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIX MOTHMBOB, HAMPABICHHBIX HAa MOJYYEHHUE HOBBIX 3HAHUI MO
XUMHH, HEOOXOIUMBIX TSI O0BSICHEHUST HAOII0JaeMBIX TIPOIIECCOB U SIBJICHUM;

MO3HABATEIbHOM, MH()OPMALIMOHHONW W YHUTATENIbCKON KYJIbTYpbl, B TOM YHUCJE
HABBIKOB CaMOCTOSITEILHOW PabOThI C Y4E€OHBIMU TEKCTaMH, CIIPABOYHOMN JIUTEPATYPOH,
JTOCTYITHBIMH T€XHUYECKUMH CPEACTBAMU MH()DOPMAITMOHHBIX TEXHOJIOTHH;

MHTEepeca K OOYYEeHHMI0O M TMO3HAHHUIO, JIF0OO3HATEIBbHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM U UCCIIEI0BATENIbCKON AEATEIbHOCTH, K
OCO3HAHHOMY BbIOOpY HAIPABICHHOCTU U YPOBHSI 00yUEHHUSI B JaIbHEHIIIEM;
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4) popmMupoBaHUs KyJIbTYPhI 310POBbSI:

OCO3HAHMS EHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3710POBBIM 00pa3 *U3HU, OCO3HAHUS MOCIEICTBUM U HENPUITHUS BPEAHBIX
NpUBBIYEK (YNOTPEOJEHUs] aJKOroJis, HAPKOTUKOB, KypeHUs), HEO0OXOJIUMOCTH
coOJI0/IeHUsT TTpaBuil 0€30MaCHOCTU NpPU OOpPAIEHWU C XUMHYECKMMHU BEUIECTBAMHU B
OBITY U peabHOM KU3HH;

5) TpyZ10BOTO BOCIIUTAHUS:

MHTEpECca K MPAKTUYECKOMY M3y4YeHHIO mpodeccuil U Tpylaa pa3iudyHOro poja,
yBa)XEHHE K TPYAY M pe3yibTaTaMm TPYIOBOH NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHHS MPEJAMETHBIX 3HAHUM MO XMMHH, OCO3HAaHHOTO BHIOOpAa MHIMBHIYaTbHOU
TPACKTOPUU TMPOJOJDKEHUS O00pa3oBaHUA C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npodeccUOHaIbHOM JEATENbHOCTH M Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTb
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeIe;

6) KOJOTrUYECKOTO BOCIIUTAHMUS

HKOJIOTMYECKH 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, TOHMMAaHHUS IEHHOCTH 3J0POBOr0 M O€30MacHOI0
oOpa3za >KHM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY H
NICUXMYECKOMY 3/I0POBBIO, OCO3HAHUS IEHHOCTH COOJIIOJIEHUS TpaBUiI 0E€30MacHOro
MOBE/ICHUSI TIPU pabOTe C BEIIECTBAMU, a TAKXKE B CUTYAIIUSX, YTPOKAIOIIUX 37JOPOBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydyaeMble MpPU HM3YYCHUH XUMUH, IS
peuieHns 3a/1ad, CBSI3aHHBIX C OKPY’)KAIOIIEH MPUPOIAHOM CPEeAOd, MOBBIIICHHUS YPOBHS
HKOJIOTHYECKOM KyIbTYPhl, 0CO3HAHUS TJI00AILHOTO XapaKkTepa SKOJIOTHYECKUX TPpodiemM
U IIyTE€Hl UX pELIECHHs IOCPEICTBOM METO/IOB XUMUMU;

AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B [IO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3VJIbTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHUS 00pa30BaTEIbHOM MPOTPaMMBI 10
XUMHM OTPAXKarOT OBJIAJCHUE YHUBEPCAJIbHBIMU ITO3HABATEIILHBIMU JECUCTBUSIMU, B TOM
YuUCe:

1) ©a30BbIC IOTUYCCKUE ICHCTBUS:

BBIABJISITh IPUYUHBI U CIICICTBUSA IPOCTHIX XUMUYECKUX SBICHUN;

OCYIIECTBIISITH CPABHEHHE, KIACCU(DHUKAIINIO XUMUYECKUX BEIIECTB IO 3aJaHHBIM
OCHOBAaHMSIM M KPUTEPUSAM ISl YKA3aHHBIX JJOTUYECKUX ONEpALUid;

CTPOUTH JIOTUYECKOE CYKJICHUE MOCIIEC MPEABAPUTEIBHOTO aHAIN3A, BKIIFOYAOIIEE
YCTAHOBJIEHHE IPUYUHHO-CIICICTBEHHBIX CBS3EH

C03/1aBaTh, MPUMEHITh U MPEOOPa30BLIBATH 3HAKU U CUMBOJIbI, MOJICIIM U CXEMBbI
JUTSL pellieHus] y4eOHbIX U MO3HABATENIbHBIX 3a7a4 C MOMOILBIO MEAarora;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE XUMHUYECKHX IPOLECCOB M  UX
MOCJIC/ICTBUS,

2) 0a30BbBIC UCCIICIOBATEIBCKUE JICHCTBUS:

C OMOIUIBIO MEeAarora MPOBOAUTh XUMUYECKUN OIBIT, HECI0KHBIN 3KCIIEPUMEHT,
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JUTSI YCTAHOBJICHUSI OCOOEHHOCTEH 00BeKTa N3YUCHHSI, IPUUUHHO-CIICICTBEHHBIX CBS3EH
1 3aBUCUMOCTEH 00BEKTOB MEXKAY COOOI;
C TIOMOIIBI0 TIENarora WM CaMOCTOSITEJBHO (hopMymupoBaTh OOOOIICHHS U
BBIBOJIBI TIO pe3yiIbTaTaM MPOBEICHHOTO HAOIIOICHMSI, OTIBITA,;
3) pabota ¢ nHpopMaluei:
BBISBJIATh NeUINUTHI WH(OPMAITUU, JaHHBIX, HEOOXOMUMBIX IS pPEIICHUS
MOCTABJICHHOM 3aJa4M;
npeoOpa3oBbIBaTh HH(POPMAIIMIO U3 OJTHOTO BUAA B IPYTroi (TaOIHILy B TEKCT U
mp.);
UCKaTh WIM OTOMpPATh MH(MOPMAIIUIO WU JaHHBIC U3 MUCTOYHHUKOB C YYETOM
NPEIJIOKCHHON yu4eOHOM 3a1a41 1 3aJIaHHBIX KPUTEPHUEB.

OBnajzieHre YHUBEPCATBHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU:

OpraHU30BBIBATh YUeOHOE B3aMMOJICHCTBUE B rpymie (onpeaensth oOmue melu,
pacrpeensaTh PoJiv, JOTOBAPUBATLCS JIPYT € IPYTrOM U T. II.).

C MOMOIIBIO TIEJIarora WM CaMOCTOSITEIbHO COCTAaBIATh YCTHbIE U MUCHMEHHBIC
TEKCThI C HCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUANIOB I BBICTYIUUICHUS] TIEpe]
ayIUTOPUEN;

OpraHU30BBIBATh YYEOHOE COTPYAHUYECTBO U COBMECTHYIO [IE€SATEIIBHOCTHh C
YUHUTEJIEM U CBEPCTHUKAMH; pabOoTaTh WHIMBUAYAJIbHO U B TPYIINE: HAXOIUTh 0OIIIee
pelieHre MU paspemarb KOH(MIMKTHI Ha OCHOBE COIVIACOBAHMS TMO3UIMNA W yyeTa
UHTEPECOB; POopMyIUpPOBaATh, ApPTyMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHUE;

OILICHMBATh KA4€CTBO CBOETO BKJIaJa B OOIIUI MPOAYKT, IPUHUMATh U Pa3JIEIsTh
OTBETCTBEHHOCTH U MPOSIBISATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA IIEPE] TPYMIIOM.

OBnaseHne yHUBEPCATbHBIMU YYEOHBIMU PETYISTUBHBIMU JACHCTBUSIMU:

oOHapyxuBaTh M (OPMYJIHPOBATh YUYEOHYIO TMpOOJIEMY, OMNpEACNATh IIeb
y4eOHOMU JIeITeIIbHOCTH;

BJIAJETh OCHOBAMH CAaMOKOHTPOJIS, CAaMOOLICHKH, NPUHATUS PELICHUH U
OCYIIECTBJICHHS] OCO3HAHHOTO BbIOOpa B YUeOHOM U TIO3HABATEILHOM JIEATEIbHOCTH;

COOTHOCUTHh CBOM JEHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEM [JEATEIBHOCTH B IIPOLECCE IOCTHKEHUS PE3yJbTara, ONPENCIATh
CIOCOOBI IEWCTBUIA B paMKax MPEAIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH
CBOH JICUCTBHS B COOTBETCTBUHU C U3MEHSIIOLICHCS CUTYalUEH;

JaBaTh a/ICKBATHYIO OLICHKY CUTYallUH U MpeJJiaraTh IJlaH €€ U3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHh INPU PEIICHUH Y4EOHOU
3a/1a4u;

MOHUMATh TPHUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblil pe3ynbTatr
NEeATEeNIbHOCTH, ONPENENATh MO3UTUBHBIE H3MEHEHUSI W HalpaBlieHHs, TpeOyrouue
JanbHeIen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €Er0O MHEHHIO.

INPEJAMETHBIE PE3VYJIbTATDI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB M0 OCBOCHUIO 0053aTEILHOTO COJIEPKAHUS,
YCTaHOBJIEHHOTO JaHHOW DenepanbHOM paboueil mporpamMmoil, BBIIEISAIOT: Hay4YHbIE
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3HaHUS, YMEHHS U CHOCOOBI JeHCTBHM, creuuduyeckue s yd4eOHOro mpeamera
«XuMus», BUABl ACATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAaHMS, €r0 MHTEPIPETALNHU,
npeoOpa30BaHUIO U PUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUSIX:

IIPEACTABICHUE O 3aKOHOMEPHOCTAX M ITO3HABAEMOCTH SIBJIICHWM IIPUPOABI,
NMOHMMaHUE OOBEKTUBHOW 3HAYMMOCTM OCHOB XHMHUYECKOW HAyKh Kak oOOJacTu
COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIel KyJbTyphl U TNPAKTUYECKON
JeSTEIbHOCTHU YEJI0BEKa B YCIOBUSAX COBPEMEHHOr0 00I1€CTBA; IOHUMAHUE MECTa XUMUU
CpPEAM APYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMU MOHITUHHOTO anmnapaTa 1 CHMBOJIMYECKOTO SI3bIKa XUMUU JUJIS
cocTaBlieHUs (OpPMyJI HEOPraHUYECKUX BEIIECTB, YPABHEHUI XMMUUYECKUX peakiuil (c
OMOpOW Ha aNrOpuTM YyUeOHBIX JEWCTBUIA); BIIAJIEHUE OCHOBAMHU XHMHYECKOU
HoMmeHknatypel (IUPAC u TpuBHaibHOW) M yMEHHE HCIONB30BaTh €€ IS PElIeHUs
yueOHO-TI03HABATENbHBIX 337a4 C MOMOUIBIO YUUTENs; YMEHHUE HCIOJIb30BaTh MOJIEIHU
1Sl OOBbSICHEHHS] CTPOCHHSI aTOMOB U MOJIEKYJI IO aITOPUTMY C OIIOPOI Ha ONpeIEICHHUS;

IPEACTABIECHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C NMOMOIIBI YUUTEIS
OPUMEHATh CUCTEMY XMUMHUYECKUX 3HAHWUU MJI1 YCTAHOBJICHUS B3aUMOCBA3EH MEKIY
U3YYEHHBIM MaTepuajoM M MpU NOJYYEHHH HOBBIX 3HAHUI, a TaKkKe B IpoIecce
BBITIOJIHCHUSI Y4YEOHBIX 3aJaHUi W TIpU paboTe ¢ MCTOYHUKAMU XUMHYECKOU
uH(OpMAIIMH, KOTOPasi BKIIOYAET:

BaXHEUIINE XUMUYECKUE TOHATHSA: XUMHUYECKHI JJIEMEHT, aTOM, MOJEKYJa,
BEILIECTBO, IIPOCTOE M CIOKHOE BELIECTBO, OJHOPOAHAs W HEOAHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAasi U MOJEKYJspHAas MaccChl, KOJIMYECTBO BEIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJIAPHBIM 00bEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb (CpemHss),
XUMHUYECKAsT peaklUus, peakluud COCAUHEHUS, pPEaKLUU pPAa3J0KEHUs, PpPEaKLnu
3aMeIleHHs], peakIuu 0OMeHa, TeIIoBOM AP(DEKT peakiuu, 73K30- U IHAOTEPMUUYECKUE
peaKUuuu, pacTBOP, MACCOBas JOJII XUMUUYECKOIO 3JIEMEHTA B COCAWHEHUH, MaccOoBas
JIOJIs1 M MIPOLIEHTHAs: KOHLEHTPALMS BEIIECTBA B PACTBOPE, SIAPO aTOMA, 3IEKTPUIECKUN
CJIOW aToMa, aToMHasi opOuTalb, paglyC aTroMma, BAJIEHTHOCTh, CTEIECHb OKHCIICHMS,
XUMHYECKAS CBA3b, DJIEKTPOOTPULATEIBHOCTD, MOJSPHAS U HEIMOJISAPHAs KOBAJICHTHAs
CBA3b, MOHHAsl CBSA3b, METAJUIMYECKas CBs3b, KPHUCTAIUIMYECKAs pelIeTKa (aToMHas,
HMOHHAsA, METaJUIMYecKas, MOJICKYJIApHas), WOH, KaTHOH, AHWUOH, JJEKTPOJHUT U HE
ANEKTPOIHUT, DJICKTPOJUTHYECKAs  TUCCOIMAIUS, pEaKIuu HOHHOTO  OOMEHa,
OKHUCJINTENIbHO-BOCCTAHOBUTEBHBIE ~ PEAKLUWHU, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAHOBJICHHE, DJIEKTPOJIN3, XMMHUYECKOE PaBHOBECHE, OOpaTHMbIE U
HEeoOpaTUMBbIE PEAKIMH, CKOPOCTh XMMHYECKOW pEaKIMH, KaTalu3aTop, MpPEIeIbHO
nonyctumasi koneHntpanus (I11K), koppo3ust meranios, CIiaBsl;

OCHOBOITOJIArarIIMe 3aKOHbI XUMHUU: 3aKOH COXpAaHEHHUs Macchl, [lepuoanuecknii
3akoH JI. 1. MenpaeneeBa, 3aKOH MOCTOSTHCTBA COCTAaBa, 3aKOH ABOTraJipo;

TEOPUU XHWMHHU: aTOMHO-MOJIEKYJISIDHAsT TEOpHUs, TEOPHS DIEKTPOJIUTHUYECKOU
JVCCOLIMAIIAN, a TAKXKE MPEACTABICHUS O HAYYHBIX METOAAX MO3HAHUS, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETUUYECKUX METOJAX MCCIEIOBAHUS BEIIECTB U HU3YUYCHUS
XUMHUYECKUX PEaKIUi;

IIPEACTABICHNE O IEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(panuyc aroma, »BJIEKTPOOTPULIATEIBHOCTH), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
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MOJIOKEHUs 31eMeHTOB B Ilepuoguyeckoil cucreme (B MajibIX MEPUOAAX UM TIJIABHBIX
MOATPYIIAax) U 3NEKTPOHHOTO CTPOCHMSI aTOMa; YMEHHE OOBACHATH CBSA3b MOJOKECHUS
anemeHnTa B llepuogmueckoil cucteMe € YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS
aTOMOB XMMHMYECKHX AJIEMEHTOB (COCTaB W 3apsj sAapa, oOllee YHCIO AJIEKTPOHOB),
pacrpeneneHueM d3JIEKTPOHOB [0 JHEPreTHUYECKUMM YPOBHSIM aTOMOB IIEPBBIX TpPEX
NEPUOJIOB, Kadus U KaJblHs; KIacCU(DUIUPOBATH XUMHUUECKHE 3JIEMEHThI C ONOPOI Ha
onpeeneHus Gu3nIecKoro cMbiciaa HUGPOBBIX JAHHBIX NEPUOANYECKON TaOIHUIIbL;

YMEHHE KJIaCCU(PUIIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHMYECKUE BEIIECTBA U
XUMUYECKUE PEAKIMU C ONOPOM Ha CXEMBI; OINPENEATh BAJICHTHOCTh MU CTENEHB
OKUCJICHUSI XUMUYECKHUX JIEMEHTOB, BUJ XUMHYECKOW CBSI3M W THUIl KPUCTAIIMUYECKOU
CTPYKTYpBI B COEIUHEHHUSIX, 3apsi] HOHA, XapaKTeP CPelbl B BOJHBIX pACTBOPAX BEILIECTB
(KUCIOT, OCHOBaHUM), OKUCIIUTENb U BOCCTAHOBUTEIIb 10 AJITOPUTMY YUE€OHBIX I€HCTBUI;

YMEHHE XapaKTepH30BaTh C OMNOPOM Ha cxeMy (HU3UYECKHE M XHUMHUYECKUE
CBOICTBA MPOCTHIX BELIECTB (KUCIOPO, 030H, BOJOPOA, rpaduT, ainMmas, KpeMHUH, a3oT,
docdop, cepa, X0p, HATPH, KU, MATHHUM, KaJIBbITUH, AIFOMUHUMN, )KEJI€30) U CI0KHBIX
BEUIECTB, B TOM UYHCJE HX BOAHBIX PAcCTBOPOB (BOJA, aMMHaK, XJIOPOBOIOPOJ,
CEPOBOJIOPOJI, OKCHIBI U TUAPOKCUABI MeTauioB I - IIA rpymm, amomunus, meau (I1),
nuHka, xenesa (II u I1I), okcuast yraepona (II u 1V), kxpemuuns (IV), azota u docdopa
(III u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3otHas, (ocdopnas,
yrojibpHas, KpEMHUEBAsK KUCIOTA U UX COJIM); OMUCHIBATh C OMIOPOM Ha IJIaH U KITKOYEBbIE
CJIOBAa; YMEHME MPOTHO3UPOBATHh U XapaKTE€PU30BaTh CBOKWCTBA BEIECTB B 3aBUCUMOCTH
OT HUX COCTaBa M CTPOECHHUs IIOCIE IPEABAPUTEIILHOIO aHAIN3a I10J PYKOBOACTBOM
negarora, NPUMEHEHUE BEIIECTB B 3aBUCMMOCTH OT KX CBOWCTB, BO3MOXHOCTH
IIPOTEKAHUS XUMHMUYECKUX IIPEBPALICHUM B Pa3IUYHbIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKHUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLIYIO IPUPOIHYIO CPEAY;

YMEHHE COCTaBISATh IO 0O0pasily, CXeMe, aJIropuTMy Y4YeOHBIX JACHCTBUMN
MOJIEKYJISIpHBbIC U MOHHBIE YPAaBHEHHS PEaklMii (B TOM YKCIIE PEaKIuii HOHHOTO 0OMeHa
U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUMi), WUIIOCTPUPYIOIIUX XUMUUYECKUE
CBOMCTBA M3YYCHHBIX KJIacCOB / TPyNIl  HEOPraHWYECKMX  BEINECTB, a TaKXkKe
NOATBEPKAAOIINX FTEHETUYECKYI0 B3aUMOCBSI3b MEXy HUMU;

YMEHHUE BBIYUCIATH OTHOCUTEIBHYK) MOJIEKYJISPHYI0O W MOJIIPHYIO MAacCChl
BEILIECTB, MACCOBYIO JIOII0 XMMHMYECKOI'O JIEMEHTAa B COCIAMHEHHHM, MACCOBYIO [OJIIO
BEIIECTBA B PACTBOPE, KOJIMUYECTBO BEIIECTBA M €r0 Maccy, 00bEM razoB ¢ ONOPOM Ha
oOmrue hopMyIbl; YMEHUE TPOBOJUTE PACUETHI MO YPABHEHUSAM XUMHUYECKUX PEAKIINI U
HAXOJUTh KOJUYECTBO BEIIECTBA, 00bEM M MACCy PEareHTOB WM MPOIYKTOB PEAKIIUU C
Omnopoil Ha 0Opaszell, aJroOpuT™M y4eOHbIX AEHCTBUIA;

BJIaJICHNE OCHOBHBIMU METOJ[aMU HAYYHOTO MO3HAHUA (HAOII0JeHUE, NU3MEPEHHE,
AKCHEPUMEHT, MOJEIUPOBAHUE) MPU HU3YUYCHUH BEIIECTB W XMMHUYECKUX SIBICHUHN C
OTOPOW Ha aNrOpUTM YYEOHBIX IEHCTBUM, yMeHUE C(HOPMYIUPOBaTH MpoOIeMy H
IIPEIIOKHUTH IIyTH €€ PEIICHHUS C TOMOILBIO MIE1arora; 3HaHue OCHOB 0€30MacHOM paboThI
C XUMUYECKUMH BEIIECTBAMH, XUMUYECKOHN MOCY10M U 1abOpaTOPHBIM 000PYI0BAHUEM;

HAJINYUE MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYLIECTBIEHHUS CIEAYIOIINAX
XUMHUYECKUX JKCIEPUMEHTOB I0OJ] PYKOBOJCTBOM YUYUTENs C OOCYXKIECHHUEM IUIaHa
pabOThI UJIM COCTABICHUEM TaOJIHUIIBI:
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M3YUYEHUE U OnucaHue (U3NYECKUX CBOMCTB BEILIECTB;

03HAKOMJICHUE C (PU3UYECKUMU U XUMUYECKUMU SIBIICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUUIECKUX PEaAKITUH;

M3y4YEeHHE CIIOCOOOB pa3/IeJICHUsl CMECcel;

MOJTy4YeHHEe KUCIOPOa U U3YUYEHUE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3YUYEHHE €TO CBOMCTB;

MOJIYY€HHE YTJIEKUCIIOTO ra3a U U3y4eHHe ero CBOICTB;

MOJTy4YeHHE aMMHUaKa U U3y4eHUe ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHOM MacCOBOW J0JIE PacTBOPEHHOIO
BEIIECTBA;

UCCJICJIOBAHWE M OIMCAaHHE CBOMCTB HEOPTraHUYECKUX BEIIECTB Pa3JTUYHBIX
KJIACCOB;

NpUMEHEHHE WHAUKATOPOB (JaKkMyca, MeTWiopaHka u ¢eHondTarenHa) s
OTIpeIeNICHUsI XapaKTepa CpeJibl B pacTBOpPaxX KUCJOT U IIEJI0YEH;

U3Y4YeHUE B3aWMOJICCTBUS KHUCIOT C METaJIaMH, OKCHIaMU METAJLJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHHSIMH, COJISIMH;

MOJIyYeHHE HEPACTBOPHUMBIX OCHOBAHUI;

BBITECHEHHE OJTHOTO MeTalljia APYTUM U3 pacTBOpa COJIH;

uccieaoBanue aM(pOTEPHBIX CBOMCTB T'UIPOKCHUJIOB AIIOMUHUS U ITUHKA,

peleHrne  DKCIePUMEHTANBHBIX 3a7ad 1o Teme «OCHOBHBIE  KJIAcChl
HEOPraHMYECKUX COCTMHEHUNY;

pelIeHre  SKCHEPUMEHTAJIBbHBIX  3a7ady Mo TeMe  «IJIeKTPOJIUTHYEeCKas
JUCCOLIMALIMSIY;

pElIeHHe IKCIIEPUMEHTANBHBIX 3a/lad Mo TeMe «Baknelme HeMeTayuibl U HUX
COCIMHEHHUS;

pElIeHHe SKCIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «BaxHelmue MeTamibl U HUX
COCIMHEHUSI;

XUMHYECKUE IKCIIEPUMEHTHI, WIUTIOCTPUPYIOIINE TPU3HAKA TPOTEKAHMS PEaKIIUii
MOHHOI'0 OOMEHa;

KayeCTBEHHBbIC PEaKIMM Ha TMPUCYTCTBYIOUIME B BOAHBIX PAaCTBOpPaX HOHBI:
xJopuna-, Opomuna-, uoaua-, cyibdar-, Qocdar-, kKapOboHAT-, CHUIMKAT-AHUOHBI,
THJIPOKCH]I-UOHBI, KATHOHBI aMMOHHMS, MarHusl, KaJbIUs, aTlOMUHUS, kene3a (2+) u
xenesa (3+), menu (2+), HMHKa;

YMEHHE TPEACTABIATh PE3yJbTaThl JKCIepUMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPA(hUKOB M TAOIUI] M BRISIBISATH IMIUPHUECKIE 3aKOHOMEPHOCTH;

BIIAJICHUE MpaBUIaMU 0€30MacHOT0 OOpaIeHUs C BEIIECTBAMU, HCIIOIb3YEMbIMU
B MTOBCETHEBHOM JKU3HU, a TAK)KE MPABUJIAMU MTOBEACHUS B IESIX COCPEKEHUS 3I0POBbSI
M OKpY)Karollle MpUPOAHON cpejibl; MOHMMaHue Bpeaa (OMacHOCTH) BO3JACHCTBHUS Ha
KUBBIE OpPraHU3Mbl ONPENICICHHBIX BEUIECTB, a TaKXe CHOCOOOB YMEHBIIECHUS U
MPEIOTBPAIICHHS] WX BPETHOTO BO3JICUCTBHS; MOHUMAaHWE 3HAYEHUS KUPOB, OCITKOB,
YTJIEBOJIOB JIJIs OPraHU3Ma YelIOBEKa;

BIAJICHUE OCHOBAMH XUMHUYECKOW T'PaMOTHOCTH, BKITIOYAIONICH yMEHUE
MPaBWIBHO MCIOJB30BaTh HW3Y4YCHHBIE BEIIECTBA M MaTepHayibl (B TOM YHCIIE,
MUHEpaJbHBIE YIOOpPEHUS, METAJUIBI M CIUIaBBI, MPOAYKTHI MepepabOTKU MPUPOTHBIX
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HMCTOYHUKOB YTJIEBOJOPOJIOB (yIJis, MPUPOAHOro ra3a, HedTH) B OBITY, CEIBCKOM
XO35IUCTBE, HA MPOU3BOJACTBE, YMEHHE MPUBOAUTH MPUMEPHl  MPABUILHOTO
WCIIOJIb30BaHUs U3YUYCHHBIX BEILIECTB U MAaTEPUAJIOB,;

YMEHUE YCTaHABIMBATh CBSI3U MEXIY pEaJbHO HAOII0JaeMbIMU XUMUYECKUMU
SBJICHUSIMH M TIPOIIECCaMU, MPOUCXOJAIIMMH B MAaKpO- M MHUKPOMHUpPE, OOBSICHATH
MPUYMHBI MHOT000Opa3usi BEIECTB; YMEHHE WHTEIPUPOBATH XUMUYECKHE 3HAHUS CO
3HAHUSMHM JIPYTUX YYEOHBIX MIPEIMETOB C MOMOIIIBIO MEe1arora;

npeacTaBieHue o cdepax NpodecCHoHANbHON JESITeIbHOCTH, CBA3aHHBIX C
XHUMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JIOCTH)KCHHUSIX XUMUYICCKON
HAyKW; HAJIMYHUC OMBITa PAaOOTHI C Pa3TIUYHBIMH MCTOYHHUKAMU WH(OPMAIIUU TI0 XUMUHU
(HayuHO-TIOMYJISIpHAS. JIUTEpaTypa, CIOBapH, CIPABOYHUKH, HWHTEPHET-PECYpPChI) C
OTIOpPOH Ha aJITOPUTM: YMEHUE OOBEKTUBHO OIEHHMBATh MH(OPMAIIUIO O BEIIECTBAX, UX
NPEBPAIIEHUAX U TPAKTHICCKOM MPUMCHCHHH.

TpeOoBanusi K TpeAMETHBIM pE3yJIbTaTaM OCBOCHHUS Yy4yeOHOro mpeamera
«XUMHUS», pacnpeieNIeHHbIE 110 ToaM 00y4YeHHUSI

PesynpraThl 1Mo romam (GOpMyNHMPYIOTCS IO NPUHLMIY JA00aBICHUS HOBBIX
pEe3yabTaTOB OT T0Jla K TOJy, YK€ Ha3BaHHbIE B MPEABIAYLIIMX roAax MO3WUIIMH, Kak
IPAaBUJIO, JIOCIIOBHO HE MOBTOPSIIOTCS, HO YUUTBHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roja
[0 YMOJIYAHUIO BKJIIOYAIOT PE3YJIbTAThI MPEIbIIYIINX JIET).

8 KITACC

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHUUYECKHUX TIOHSATHUH: aToOM, MOJIEKYIa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOpPOAHAs), BaJCHTHOCTh, OTHOCHTE/IbHAs aTOMHAs M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MacCoBasl JOJISI XUMHUYECKOTO 2JIEMEHTA
B COCIMHCHUH, MOJIAPHBIH  00OBEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb,
*3IEKTPOOTPUIIATEIIBHOCTE ¥, CTETCHb OKHCJICHUS, XUMHUYECKas  peakIus,
KIaccupUKaIMs peakuid: pPeaklUW COCJAUHEHUS, PEAKIMU Pa3I0KECHUs, PEaKIIMu
3aMeIIeHNs, Peakiuy 0OMEeHa, 9K30- U SHJIOTEPMUYECKHUE peakIuu; *TeroBoit 3pdext
peakuuu’™; SApO aToma, SIECKTPOHHBIN CJIOW aroma, aTOMHas opOUTalb, paguyc aroma,
XUMHYECKasi CBSI3b, MOJIAPHAS M HEMOJISIpHAs KOBAJIGHTHAs CBS3b, MOHHAS CBS3b, MOH,
KaTUOH, aHWOH, PAcTBOpP, MaccoBas JOJIS BellecTBa (MIPOLICHTHAs KOHIICHTPAIUS) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATUN (cM. m. 1) u
MPUMEHSTH AT TIOHATHS MIPY OTIMCAHUH BEIIECTB M X MPEBPAIICHHUIA;

MCIIOJIb30BaTh XWMHYECKYH) CHMBOJIUKY JIJISi COCTaBiieHWs (OpPMYJN BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUUECKHUX PEAKIINA, SJIEKTPOHHOTO OaaHca;

OTIpEJIENISITh BAJICHTHOCTHh aTOMOB DJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTETICHb
OKHUCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCIWHEHHUSAX C OMOPOW Ha OMPEIEICHHS, B TOM
YHClIe CTPYKTYpPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIaccy
coeMHeHU 10 GdopMysnaM; BHUJ XUMHUYECKOW CBS3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCTUHCHUSX;

UMETh TIPEJICTABIICHHE O CHUCTEME XHMHYCCKHX 3HAHWH, YMETh C IOMOIIBIO
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YUYUTENS TPUMEHATh CUCTEMY XMMHWYECKUX 3HAHWM, JJI YCTAHOBICHUS B3aUMOCBSI3U
MEXK/]ly U3YYEHHBIM MaTepHaJIOM M TIPU MOJIyYEHUU HOBBIX 3HAHUM, a TaKXKe MpU padoTe
C MHCTOYHUKAMHU XUMHUUYECKOM uHPopmanuu. OpHEHTUPOBATHCA B TMOHATHSIX U
ONepHUpPOBaTH MU HA OA30BOM YPOBHE, TPUMEHSIThH IIPU BHITIOJIHEHUN YUEOHBIX 3aJaHUN
U pElIeHUH PACUETHBIX 337a4 C OMOpPOM Ha aNrOpuUTM Y4eOHBIX NEUCTBUI M3yYEHHBIE
3aKOHBI ¥ TEOPUHU: 3aKOH COXpaHeHMs Macchl, [lepuoanueckuii 3akod [[.11. Meneneesa,
*3aKOH TIOCTOSIHCTBAa COCTaBa™, 3akOH ABOrajpo; aTOMHO-MOJIEKYJSIpHAas TEOpHsl.
CooTHOCUTh 00O3HAUEHMS, KOTOpble UMeloTcs B Tabmmie «[lepuoamdeckas cucrema
xumuuyeckux a3neMeHTtoB /. 1. MenaeneeBa» € YUCIOBBIMH XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XMMHUYECKHX DBJEMEHTOB (COCTaB U 3apsj sapa, oOliee Yucio
ANEKTPOHOB U PACTIPEIECICHUE UX M0 AIEKTPOHHBIM CIOSM);

KIacCU(PUIIUPOBATh XMMHUYECKHE DJIEMEHTHI; HEOPraHWYECKHE BEIECTBA;
XUMHUYECKHE peakiuu (M0 YKMCIY M COCTaBY YUYaCTBYIOIIMX B PEaKIUU BEIIECTB, IO
TerI0BOMY 3(PdeKTy, 0 M3MEHEHHUIO CTEIEHU OKUCICHUSI XMUMHUYECKUX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE MPUMEpPAMHU MOJICKYJISIPHBIX ypaBHEHUU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM C OTIOPON HA CXEMBI;

POTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOKHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B Pa3JIUUYHBIX YCIOBUSX MOCIE
IPEIBAPUTETHLHOTO OOCYKIEHHUS C MEJaroroMm;

BBIYUCIIATD OTHOCHUTEJIIBHYI) MOJIEKYJISIPHYIO U MOJISIDHYIO MAacChl BEIECTB;
MacCOBYIO JIOJIF0 XMMUYECKOTO AJIEMEHTa Mo (GopMylie COeIMHEHHUS; MaCCOBYIO OO
BEILIECTBA B PAacTBOpPE; NPOBOAUTH PACUETHI 110 YPABHEHUIO XMMHUYECKOU PEAKLMHU C
OIIOPOYU Ha aJITOPUTM;

[IPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIBHON JESITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHWE, CHUCTeMaTH3alus, KilacCu(UKalus, BBISBICHUE
IIPUYUHHO-CJICICTBEHHBIX CBSI3€M — JUISI U3YUYEHHS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakinii; €CTeCTBEHHO-Hay4YHbI€ METOIbl TO3HAHUS — HaOIIONeHNe, W3MEpPEeHHE,
MOJIETUPOBAHKE, HKCIEPUMEHT *(peaJbHbIi M MBICICHHBIN)* 0 PYKOBOACTBOM
renarora,

clel0BaTh MpaBWiaM IIOJIb30BAHUS XMMHYECKOM MOCYI0H W J1a00paTOpHBIM
o0opyZoBaHMEM, a TaKXKe€ MpaBWJaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOTHEHUIO JIA0OPATOPHBIX XMMHUECKUX OIBITOB TI0 MOTYYECHHIO U
coOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEW pACTBOPEHHOTO BEIIECTBA; IIIAHUPOBATH U
MPOBOJAUTh XUMHYECKHE SKCIIEPUMEHTBHI MO PACIIO3HABAHWIO PACTBOPOB ILIEIOYEH U
KHCIIOT C TOMOIIbI0 WHIUKATOPOB (Jakmyc, (eHonadTanenH, METHIOPaHX U Jp.),
MOATBEPKAAIOIIMX KAaYeCTBEHHbIH COCTaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHbIC
pEeaKIMu Ha MOHBI) MOJ] PYKOBOJACTBOM IE€arora.

9 KJIACC

PacCKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSTHH: XUMHYECKUN JJIIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO,
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BAJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCICHMS, XUMHUYECKas peakius,
XUMHYECKasi CBS3b, *TEIIOBOM 3((PEKT peakiuu, Moyib™*, MOJISPHBIA 00BEM, PacTBOD;
AIEKTPOJIUTHI, HEIJIEKTPOJUTHI, SJIECKTPOJIUTHUECKAS AUCCOIMALINS, PEAKIIMU HOHHOTO
oOMeHa, KaTaliu3aTrop, *XMMHUYECKOE paBHOBECHE, OOpaThUMble M HEOOpaTUMBbIE
peakIuu™®, OKUCITUTEIbHO-BOCCTAHOBUTEIIBLHBIE PEAKIINK, OKUCIUTENh, BOCCTAHOBUTED,
OKHCJIEHHE€ U BOCCTAaHOBJICHHE, aJUIOTpomnusi, aM(pOTEPHOCTh, XUMHUYECKAs CBS3b
(koBaJieHTHAsl, WMOHHAs, MeETaJUIMuecKasi), KpUCTajuIMuecKkas pemeéTka, *kopposus
METAJIJIOB, CIUIaBbl; CKOPOCTh XHUMHUUYECKOW peakiuu®, mnpeaenbHo AoMycTUMas
konneHTpanus (I1J1K) BemecTsa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH (cM. m. 1) u
MPUMEHSATH T MOHSTHUS MIPU OMTUCAHUM BEIIECTB U UX MIPEBPaICHUI;

UCIIOJI30BaTh 3HAKW W CHUMBOJBI JJI (PUKCAIIUU PE3YJIbTATOB HAOIIOICHUH,
cocTaBjieHUs (POpMYJ BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIIUMA, 3aMUCH JTaHHBIX
yciioBuii 3a1a4. Mcnonb3oBath 0003HaueHus1, umeromuecs B [lepuoauueckoit cucteme u
TaOJIUIE PACTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJICH B BOJIE JJIsI BBITIOJTHEHUSI 3aJaHU.

OTPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa;, MPUHAJIC)KHOCTh BEIIECTB K OMNpeaeIEHHOMY
KJIACCY COCIMHEHUH C OTIOPOM Ha OTpEIEICHUS, B TOM YHCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKOW CBs3M (KOBWJICHTHAs, HWOHHAsA, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX; 3apsi] HMOHA IO XUMHYECKOW (opMmylie; XapakTep cpelbl B BOJHBIX
pacTBOpax KHUCIOT M IIeJNoYel, *THN KPUCTAUIMYECKONM pEMmETKH KOHKPETHOTO
BelecTBa’™;

packpbiBaTh  cMmbIci  [lepuoguueckoro  3akona J[.MI. MengeneeBa u
JEMOHCTPUPOBATh €r0 TOHWMaHWE: *OMHCHIBATH U XapPAKTEPU30BATH* TAOIMYHYIO
dopmy Ilepuonmnueckoit cHCTEMBl XHMHUYECKHX OJEMEHTOB: pa3inyaTh MOHATHUA
«rnaBHas noarpynmna (A-rpymma)y u «mobouHas moarpymnmna (b-rpymnma)», mansie u
OOJIbIIIE TIEPUOABI, *COOTHOCUTH™ 0003HAUYEHHUS, KOTOPhIE UMEIOTCS B IMEPUOIUICCKON
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB
(cocraB u 3apsia sapa, oOlIee YUCIO JIEKTPOHOB U PACIIPEICIICHUE UX TI0 SJIEKTPOHHBIM
ciosiM); *oOBICHATH* OO0IMEe 3aKOHOMEPHOCTH B HM3MEHCHHHM CBOMCTB XHMHYECKHUX
AJIEMEHTOB U MX COEIUHEHUI B Mpelenax MallbIX MEPUOJ0B U TJIAaBHBIX MOATPYHI C
YYETOM CTPOCHUS UX aTOMOB;

KIacCU(UIIMPOBATh XUMHUYECKHE OJIEMEHTHI; HEOPraHMYECKHE BEIIECTBA;
XUMHUYECKHE peakiuu (10 YKMCIY M COCTAaBY YYacTBYIOUIMX B PEAKIUU BEIIECTB, IO
TEIUIOBOMY 3P (HEKTy, IO U3MEHEHHUIO CTEMeHEN OKUCICHUS XUMHYECKUX JIEMEHTOB) C
OMOPOM HA CXEMBI;

XapaKTepU30BaTh (OMHUCHIBATH) OOIHE U CeUPUISCKUE XUMHUUSCKUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAasi OMHCAHUE MPUMEpPAMU MOJEKYJISAPHBIX U
VMOHHBIX YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OTIOPOM HA CXEMBI;

COCTaBJISITh YPABHEHUS DJIEKTPOJIUTUYECKON JUCCOLMALUM KUCIOT, IIEI0Ye U
COJIEH; TMOJIHBIE W COKpAlIEHHBIE YpaBHEHHUS pEaKIUid HMOHHOTO OOMEHA; ypaBHEHUS
peaKkiuii, MOATBEPKIAOIINX CYIIECTBOBAHUE T'€HETUUECKOUN CBSI3M MEXK/y BEIlllECTBAMHU
Pa3JIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiui
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MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEaKIIHii;

NPOrHO3UPOBATh CBOWCTBAa BEMIECTB B 3aBUCUMOCTH OT HX CTPOCHUS;
BO3MOXKHOCTH MPOTEKAHWS XUMHUYECKHX NPEBpAIlCHUN TOCIe MPEeABAPUTEIHHOTO
00CYXJIEHUS C TeIarorom;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIONI0 XMMHUYECKOT0 dJIeMeHTa Mo (hopMylie COSIUHEHHS, MACCOBYIO JOJIO
BEIIECTBA B PACTBOPE; MPOBOIUTH PACUEThl MO YPABHEHUIO XMMHUYECKOW pPEaKIMU C
OIIOPOY Ha aJITOPUTM;

CJIeIOBaTh MpaBWIaM IMOJIb30BaHUS XMMHMUYECKOW TNOCYAOW U J1a0OpaTOPHBIM
o0opy/I0OBaHMEM, a TakXKe MpaBWIaM OOpAaIICHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMH TIO BBITIOITHEHHIO 1a00paTOPHBIX XHMHUYECKUX OIBITOB IO TOJTYYEHUIO U
coOMpaHuIo Ta3000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO Ta3a);

NPOBOJIUTh PEAKIMH, TOATBEPKIAIONINE KAueCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHA- OpOMHI-, HOAMI-, KapOOHaT-,
docdar-, cunukar-, cynbdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHSI ¥ HOHBI H3y4YE€HHBIX
METAJIIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUIECKIX BEIIECTB;

NPUMEHSATh OCHOBHBIC OIEpaIld MBICIHTEIBbHOW JESITeTbHOCTH — aHau3 |
CUHTE3, CpaBHEHHE, 0000IIEHIE, CHCTEMATHU3aIIMIO, BEISIBICHUE TPUYNHHO-CJICICTBEHHBIX
CBsI3eH — JIJIsl U3YYEHUS CBOMCTB BEIIECTB M XUMUYECKHUX PEAKIIHi; €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHMS — HAOIIOICHHE, N3MEPECHIE, MOJISITMPOBAHUE, SKCIIEPUMEHT (peabHbIH
Y MBICJICHHBI).
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TEMATHUYECKOE INTAHNPOBAHUE

8 KUIACC
(2 4 B Henemo, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsI)

MpumepHble Tembl, OcHOBHOe coaepKaHue
pacKpbiBaloLme AaHHbIiA pasgen
nporpammbl,
M KONMUECTBO Yacos,
OTBOAMMOE Ha UX U3yueHue

Pasnen 1.IlepBoHayaiibHbie XUuMUYecKue MOHATHsI(20 1)
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OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca



Tema 1. XuMusl — BaKHas
06J1aCTh €CTEeCTBO3HAHUA U
NPaKTUYeCKOMH JeATeJbHOCTH
4eJjioBeKa

(54)

[TpeaMeT xuMuUK.* PoJIb XMMUU B XKU3HU YeJIOBeKa. XUMUsI B
cucTeMe HayK. MeTo/ibl NO3HAHUSA B XUMUM.*

Tena v BemecTBa. Pu3nyeckre CBONCTBA BellleCTB. ArperaTHoe
COCTOsTHMe BelllecTB. YucTrle BeliecTBa U cMecu. Cioco6bl
pasgenieHus cMeceil. Pusnyeckue U XMUMUYeCKHUe SBJIEHUS.
[Ipy3HaKy U yCI0BUS IPOTeKaHUS XUMUUECKUX peaKIui.
3HaKOMCTBO C IpaBUJIaM{ 6€30MacHOCTH U NIpUéMaMHu paboThl B
XUMHU4YeCcKoH JJabopaTopuu.

JleMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0BaHUE.

2. PazinyHble BU/bl XUMUYECKOU MOCYIbI.

3. O6pasiibl BelleCTB.

4. Cioco6nl1 pa3piesnieHusi cMeceld (puabTpoBaHue, BbIIapUBaHUE,
JUCTUILIALMS, XpoMaTorpadusi).

JlabopaTopHbIe U IpaKTUYEeCKHUe PaGoThI

JlabopamopHbie onbimbil:

OnucaHue GpU3NYECKUX CBOMCTB BEILECTB.

PasnenieHue cMecu c MOMOIIbIO MarHUTa.

IIpakmuueckue pabomol:

Ne 1. JlJabopaTopHOe 060pyZ0OBaHUE U TPUEMBI PaGOThHI C HUM.
[IpaBusia 6e30nmacHOM paboOTHI B XUMUYECKOW 1a60paTOPHH.
Ne 2. OuncTKa 3arpsA3HEHHON NOBAaPEHHOM conn
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PackpbIBaTh CMBIC/ U3yYaEMBIX MOHATHH C IOMOLIBIO Nejarora.

PackpbIBaTh poJib XUMHUH B IPUPO/JIE U KU3HHU YEJIOBEKA, €€ CBSI3b C APYTUMU
HayKaMH.

Pa3snyaTh YMCThIE BEIECTBA U CMECH; OAHOPOJHbIE U HEOJHOPO/IHBIE CMECH;

PaznnyaTh PpUsnvecKre U XMMHUYECKUE SIBJIEHUS C OOPOH Ha onpeJesieHus.

OnpefesiTh NPU3HAKU XUMHUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM 110JIb30BAHUS XMMUYECKOM OCy/101 1 1ab0opaTOPHBIM
060pyZI0BAHUEM, A TAKXKe PaBUJIaM 00pallleHHs] C XMMHYECKUMHU Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKIMSIMHU 10 BBINOJHEHHIO TPAKTUYECKUX PaGOT MO/,
KOHTpPOJIEM [Iearora.

[I1aHUpPOBaTh U POBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHUIO U
OnUCcaHuI0 GU3UYECKHUX CBOMCTB BEIECTB, CIOCOO0B pa3jiesieHus cMecel
BELEeCTB 110/] PYKOBO/ICTBOM IleIarora ¢ 06Cy>IeHHeM IJIaHa paGoThl.

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘-IeﬁHle 3agax—mﬁ U B IIponecce
UCCJIeI0BATE/IbCKOH JIETENIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMUUYECKOT0 COZlepKaHUs, ClIpaBOYHble MaTepHUaJbl, pecypcbl UHTepHeTa o,
PYKOBOJCTBOM IeAarora.

BoIcTpanBaTb pa3BépHyThle MHUCbMEHHbIE U YyCTHbIE OTBETHI C OTIOPOH Ha
MHbOopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHBIN NOHATUHHBIHN annapaTt Kypca XUMUU



Tema 2. BemectBa
U XMMHYeCKHe peaKuu
(154)

ATOMBI U MOJIeKy/Ibl. XUMHUYeCKHe 3JIeMeHTbL. 3HaKU (CUMBOJIbI)
XMMUUYEeCKUX 3/1eMeHTOB. [IpocTble U CJ10XKHbIe BellleCTBa.
ATOMHO-MOJ/IEKYJIIpHOE YYeHHe.

Xumudeckas ¢popMy.ia. BasleHTHOCTb aTOMOB XMMUYECKHX
3JIeMeHTOB. *3aKOH IOCTOSHCTBA COCTaBa BellecTs.*
OTHOCHUTe/IbHasA aTOMHasA Macca. OTHOCUTe/IbHasA MOJIeKyIApHas
Macca. MaccoBasi 10J11 XUMHU4YEeCKOro 3/1eMeHTa B CoeJUHeHUH.
Pusndeckre U XMMUYECKHe ABJIeHUs. XUMHU4YecKasl peaKlus.
[Ipy3HaKH U yC/I0BUA NPOTeKaHUA XMMUYECKUX peaKlui.
XUMHYecKue ypaBHEHHs.

TUMnbI XMMUYeCKHX peaKkuii (coeAMHEeHNs, pa3/IoKeHHs],
3aMelleHUs, 06MeHa).

3aKOH COXpaHEeHHs Macchl BELeCTB.

*M. B. JlIoMOHOCOB — y4€HbIH-3HIIUKJI0NeAUCT.*

AemoHcTpauum

dusnyeckue sBJIeHUd (pacTHpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/IeHCalusl BOJIbI U T. [T.).

XuMHYecKue siBJeHUs (ropeHue CBeYH, pa3JioxKeHHe caxapa,
B3aUMO/leficTBHE CepHOM KHCJIOTHI C XJI0pUA0M 6apus,
passioxkeHHe ruapokcra Meau(1l), B3anMoecTBIe XKesesa ¢
cepoii, B3auMo/ieicTBUe XKeJie3a ¢ pacTBopoM costu Meu(11)).
OnbIT, HTIOCTPUPYIOLIUHI 3aKOH COXpPaHEHHUs MacChl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlaBopaTOpHBI€E OBITHI:

[TpuMeps! GH3MUECKUX ABJIEHUH (I/1aB/IeHHe BOCKa, TasHUe
JIbJA).

[IprMepbl XUMUYECKUX IBJIEHUH (ITPOKAIMBAaHUE MeJHON
MPOBOJIOKY, B3aUMO/IECTBHE MeJia C KUCJIO0TOH).

Mogze1v aTOMOB U MOJIEKY T

Mpaktnyeckasa pabota Ne3 MpM3HaKKM NPOTEKAHNS XUMUYECKUX
peakumi
BoluucreHus

— OTHOCUTEJIbHOH MOJ'IeKyJ'IHpHOﬁ MacCChbl BEILIECTB,;
— MaccoBoM A0JIN XUMHW4Y€CKOr'o 3JIEMEHTa I10 (l)opMlee
CoOeJHEHHA.

[IpUMeHSTh eCTECTBEHHO-Hay4YHble METO/bI IO3HAHUS (B TOM YHCIIE
Hab6JII0/JeHUE, MO/IeIMPOBAaHKE, SKCIIEPUMEHT) U OCHOBHBIE ONepaluu
MBbICJIMTEJIbHOH JeSITeJIbHOCTH (CpaBHEHUE, KIacCUPUKaLUs) /11 U3YIeHUS
BELECTB U XMMUYECKHUX PEAKIMH C ONTOPOI Ha aJIFOPUTM HJIH CXEMY.

PacKpbIBaTh CMBIC/ U3yYaeMbIX IOHATUH U 3aKOHOB U IPUMEHSTb 3TH MOHATUS
IPU ONMKMCAaHUH CBOWCTB BEIECTB U UX NPEBPALIEHUH C OIOPOY Ha IJIaH U
KJII0UeBble CJI0Ba.

PaznuyaTh GU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 00'bSICHATD UX CYLIHOCTDb C TOYKU
3peHUs1 aTOMHO-MOJIEKY/IIPHOTO yYeHUsI C OOPOM Ha OIpe/ie/IeHNs U CXeMBI.

OnpeieIsiTh MPU3HAKK XUMUYECKUX PEAKLIUH, YCI0BUS UX TPOTEKAHUS.

OGBACHATD CYLIHOCTh GQU3UYECKUX U XUMUYECKUX SIBJIEHUH C TOUYKH 3pPEHUS
aTOMHO-MOJIEKYJIIPHOI'0 YYEeHUs C UCII0/Ib30BaHHEM BU3yaJbHOU ONOPHI.

KnaccupuunpoBaTh XMMHUYECKHE PEAKLIUH (110 YUC/TY U COCTABY Pearupyrolinx 1
006pasyoIMXCs BelleCcTB) C ONOPOH Ha CXeMBbI.

CocTaBasITb GOpMYyJibl GMHAPHBIX BELIECTB [0 BaJIEHTHOCTH U ONpeJiesIsiTh
BaJIEHTHOCTb 110 popMyJiaM BelllecTB € ONOPOM Ha aITOPUTM yueOHbIX
JeUCTBUM.

PaccTaBsiaTh K03$OHUIMEHTHI B YypaBHEHHUAX XMMUUECKUX peaKLUui ¢ onopoii Ha
QJITOPUTM y4eOHBIX e HCTBUH.

CrnemoBaTh NpaBUIaM N0J1b30BaHUSA XMMHUYECKOM OCYZ,0H U 1a60paTOPHBIM
060pyZl0BaHUEM, A TAKXKe IPaBUJIaM 00pallleHHs ¢ BellleCTBaMH B COOTBETCTBUU
C UHCTPYKLMAAMHU 110 BbINOJIHEHHUIO JTA60PaTOPHbIX XMMHUYECKUX OIBITOB MO/,
KOHTpOJIeM Iefiarora.

Hcnosib30BaTh NpU BLINOJHEHUH Y4e6HbIX 3aJaHUH U B IIpoliecce
UCCJIeloBaTeIbCKOM JleATeIbHOCTH
Hay4HO-TONYJIAPHYIO JIMTePATyPy XMMUYECKOI'0 COJlepKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl MHTepHeTa 1o/ pyKOBOACTBOM Ile/iarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CIIPABOYHbIX MAaTEPHUAJIOB, FPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN annapaT Kypca XUMUU

Paspen 2. BaxkHeliline npeACcTaBUTe/IH HeopraHuieckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTne 06 okcuaax

(54)

Bo3ayx — cMech ra3oB. CocTaB Bo3/yxa.
Kucnopos — 3/ieMeHT U IPOCTOe Belle-
cTBO. 030H — *aJlIoTponHast MoAudbHUKaLusa Kuciaopoaa.*

HaxoxxaeHue KuUcJiopoza B rnpupoze, cbusuqecxne U XMUMHU4YECKHe

CBOMCTBA (peaKLiMU OKUCJIEHHUS, TOpeHue). Y CI0BHUS
BO3HUKHOBEHHs U IpeKpalleHus1 ropeHus. [lonsTue

00 OKCHUJAX.

*Cnoco6bl MoJIy4YeHUst KUCJI0po/Ja B 1abopaToOpUu U
NnpoMbllIeHHOCTU.* [IpuMeHeHMe kucaopoja. KpyrosopoT
KHCJI0pO/Jia B IPUPOJE.

*TensioBoM 3P PEeKT XUMUYECKON PEAKI[UU, TIOHATHE O
TEePMOXUMHUYECKOM YpaBHEHUH, 3K30™*- U 3H/I0TepMUYECKUX
peakiusx.

*TonsiuBo (HedTh, yroyib U MeTaH). 3arpsi3HeHUe BO3/yXa,
croco6bl ero NpefloTBpalleHus. YcuaeHre NapHUKOBOI0
addexTa, pa3pylieHre 030HOBOI'O CJI0S.*

AemoHcTpauum

B3aumo/ielictBue pocdopa, cepbl U Kese3a ¢ KUCIA0POA0M
(BO3MOKHO UCMOJIb30BaHKE BU/IEOOIBITORB).
OnpefesieHue coiepXKaHUs KUCI0PO/ia B BO3/YXe.
OnBbITHI, AEMOHCTPUPYIOLME YCI0BHSI BOSHUKHOBEHHUS U
MpeKpalleHNs TOpeHUsl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlaGopaTOpPHBIH OIBIT:

0O3HakoMJIeHHe ¢ 06pa3LaMH OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4., [TosryyeHUe KUCI0pPOAQ, U3yYeHHe ero CBOUCTB.

BolducAeHus

— MOJIEKYJIAPHOM Macchl KHC/I0po/Jia ¥ 030Ha Ha OCHOBAaHUU
aTOMHOM Macchbl XUMHUYECKOI'0 3JleMeHTa
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PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSTD 3TH MOHATHUS IPU
ONMCAHUHU CBOMCTB BELIECTB U UX IPeBPAILEHUH C HCI0/Ib30BAHUEM ONOPHBIX
CJIOB Y KJIMILE.

XapakTepu30BaTh (OMUCHIBATB)C ONOPOU HA NIAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, U3HUYeCcKHe U XU-MUYeCcKHe CBOMCTBA KUCI0PO/ia, CIOCOOI
€ro NoJlyyeHus, IPUMEeHEeHNEe U 3HaYEHUE B IPUPO/IE U XKU3HU YesI0BEKA.

CpasHusamb peakyuu 2opeHus U Med1eHHO20 OKUCAEHUS C IPeJBapUTeIbHbIM
o6CcyKJieHHeM MapaMeTpPOB CPaBHEHMUSI.

Co6upaTb NPUGOPHI /15 TOJTyYEHHUST KUCI0PO/a (BBITECHEHHUEM BO/IbI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM NeAarora.

HWcnosb30BaTh XMMUYECKYI0 CUMBOJIMKY JJ1s1 COCTaBJIeHUsI GOPMY.JI BEe1L|eCTB,
MOJIEKYJISIPHBIX ypaBHEHUH XUMHUYECKUX PEeaKLHH C yYaCTHEM KUCJI0PO/a.

O6BACHATDL CyIIHOCTb 3KOJIOTHYECKHUX np0611eM, CBA3aHHBIX C 3arpA3HEHUEM
BO3/Jyxa.

CnezmoBaThb npaBu/iaM 6e3onacHoO paboThl B 1aG0OpaTOPUH MTPH UCI0JIb30BaHUU
XUMUYECKOH Mocyibl 1 060pyA0BaHUS N10J] KOHTPOJIEM N1€Jlarora, a Takxe
IpaBKJIaM 06pallieHHs C TOPIOYUMH BellleCTBaMH B ObITY.

HJIaHl/IpOBaTb U OCYIIECTBJIATb Ha NPAKTUKE XUMUYECKHE 3KCIIEPUMEHTBI,
NPOBOAUTD HAGJIIO/IeHHU , Jie/laTh BBIBO/BI 10 Pe3yJibTaTaM 3KCIIepUMeHTa O/
PYKOBOJCTBOM IleZiarora.

Y4dacTBOBaTh B COBMECTHOU paboTe B rpyIIle.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce
UCCJIeloBaTebCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 CO/leprKaHHs, CpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BeicTpanBaTh pa3BEépHyThle MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
uHdopMaryio U3 yye6HNKa U CIPaBOYHbIX MaTepHasIOB C ONOPOH Ha ILJIaH,
IPaMOTHO UCI0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XAMUHU



Tema 4. Bogopoga.
I[ToHATHE 0 KUCJIOTAX U COJISAX

(54)

Tema 5. KosimuecTrBeHHBbIE
OTHOILIEHHUS B XUMUH
(44)

Bozopos — 3sieMeHT U pocToe BellecTBo. HaxoxaeHue B
npupoze, GU3nyecKre U XUMHYECKHE CBOMCTBA (Ha mpuMepe
B3aMMO/IeCTBUs C HEMeTa/l/IaMU Y OKCHIaMU MeTaJljIoB),
NpYMeHeHHue, *cr1oco6bl NoyyeHus.*

[ToHsAITHE O KMCIOTaX U COJISAX.

AemoHcTpauumn

[TosryyeHue, coGMpaHue U paclio3HaBaHUE BOAOPO/a.
['opeHnue Bosopoaa.

B3auMo/ielicTBUe Boopoa ¢ okcuaom Meau(Il).

JNabopatopHble U NnpakTMyeckue paborbl
JlabopaTOPHBIH OMBIT:

B3auMo/ielicTBUE KUCJIOT C MeTalJIaMH.
[IpakTHyeckas paboTa:

Ne 5. [TonyyeHue BOIOPO/ia, U3yUyeHHUe ero CBOUCTB.

BolducAeHus

— MOJTeKleHpHOﬁ MacCChI BellleCTBa Ha OCHOBAaHHUHU aTOMHOM
MacCChbl XUMHW4Y€ECKHUX 3JIEMEHTOB

KosnmyecTBo BewectBa. MoJib. MosisipHas Macca. 3aKoH
ABorazpo. MosisipHbIi 06 €M ra3oB. Pac4éThl Mo XUMHUYECKUM
ypPaBHEHUSM.

JleMOHcTpanusa
06pasLbl BeLeCTB KOJUIECTBOM 1 MOJIb.

BolyucAeHus

— 06'bMa, KOJINYeCTBA BelLleCTBA ra3a 10 ero U3BeCTHOMY
KOJINYeCTBY BellleCTBA UJIU 00 BEMY;

— 06'bEMOB Ta30B 10 ypaBHEHUIO PeaKL[MX Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOLIEHU ra30B
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PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSTD 3TH MOHATHUS IPU
OMMCAHUHU CBOMCTB BELIECTB U UX peBpalleHHH.

XapakTepu3oBaTh (ONMUCHIBATh) pU3NUECKUe U XMMHUYecKHe CBOMCTBa BOJ0PO/a,
CI0COGBI €ro NoJIy4Y€eHHs], IPUMEHEHUE C ONIOPOH Ha MJIaH, KPaTKYIo 3aIl1Ch,
CXEMY.

Co6upaTb MPUGOP AJIs MOJIYYEHHs BOAOPOAA C UCII0/Ib30BaHUEM BU3YaJIbHOU
OMOpHI

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY /ISl COCTaBJIEHUsI GOPMYJI BELIECTB,
MOJIEKYJISIPHBIX ypaBHEHUH XMMUYECKUX PEeaKLUH C yYaCTHEM BOLOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOPaTOPHUU MTPU UCTTOJIb30BAHUHU
XUMHYECKOH NMOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM NEJAT0ra., a TAKXe
npaBuJIaM 00palieHHUs C TOPIOYHUMHU BELIECTBAMHU B ObITY

nJIaHl/IpOBaTb U OCYLIECTBJIATD Ha NPAaKTHUKE XUMHUYECKHEe SKCIIEPUMEHTDI,
IPOBOAUTH HAaGJII0/IeHUS, JieIaTh BbIBO/bI [10 pe3yJ/IbTaTaM 3KCIIepUMeHTa Mo
PYKOBOJICTBOM ITe/larora ¢ 00Cy>k/ieHueM IJIaHa paboThl, C CIIOb30BaHUEM
KJ/IHU1Ie.

Y4acTBOBaTh B COBMECTHOM paboTe B rpymIle.

nJIaHl/IpOBaTb U OCYIIECTBJIATD Ha NPAaKTUKE XUMHUYECKHEe SKCIIEpUMEHTBI,
NPOBOJUTb HAOJII0/IeHHS, Jle/IaTh BbIBO/bI 10 pe3y/IbTaTaM 3KCIepuMeHTa.

Y4acTBOBaTh B COBMECTHOM paboTe B rpyIIne

PackpbIBaTb CMBIC/I U3y4aeMbIX TOHATUH U IPUMEHATDb 3TH NOHATHA, a TAKXKe
M3y4YeHHble 3aKOHbI U TEOPHUHU J1JIs PellieHUs pacyéTHBIX 33124 C IIOMOLIbIO
nejarora.

BbIYHCIATB MOJIIPHYIO Maccy BellleCTB; KOJIMYeCTBO BelleCTBa, 00'bEM rasa,
Maccy BellleCcTBa C ONOpoH Ha o6pasel, Ha GOpMYJIb;

[IpoBOAUTE pacy€Thl 10 YpaBHEHUAM XUMHUYECKUX peaKLMi C OIOpOy Ha
o6paseL, aJITOPUTM y4e6OHBIX e ICTBHUN: KOJIMYeCTBa, 06'bEMA, MacChl BellleCTBa
10 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB WU NPOYKTOB
peakIuH.

BbicTpauBaTb pa3BépHyThle MHCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha MH-
¢dopmanuio 13 yye6HMKA U CIPABOYHBIX MaTepHasIoB, FPAaMOTHO UCI0/Ib30BaTh
M3y4YeHHbIH NOHATUHHBIHN annapaT Kypca XMMHH C IOMOLIBIO [Teiarora.



Tema 6. Boga. PacTBopbl.
IoHATHE 06 OCHOBAHUAX

(54)

Boza, ee cocTas, cTpoeHue, MoJieKyJ1bl. Pu3nyeckue CBOMCTBA
BOZbL. *AHAJ/IN3 U CHHTE3 — METO/bl U3yYEHHUsl COCTaBa BOAbL*
XuMuyeckre CBOMCTBA BOJIbl

(passioxkeHMe, peaKl My C HATPHEM, OKCUOM KaJIbL{Hsl, OKCUJIOM
cepol V.

CocTaB ocHOBaHHUH. [IoHsATHE 06 MHAMKATOPAX.

*Bopa kak pacTBopuTeJib.* PacTBophbl *PacTBOpUMOCTD
BEIIEeCTB B Boje.*

*HachlllieHHbIe U HEHAChIIeHHbIe pacTBOpPbL * MaccoBasi 10151
BelllecTBa B pacTBODe.

*PoJib pacTBOPOB B IPUPOJE U B XKU3HU YesioBeka. KpyrosopoT
BO/Ibl B IpUpo/ie.* 3arpsisHeHHe NIPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKa NPUPOJHBIX BOJ,

AemoHcTpayum

JJIEKTPOJIU3 BOJIbl; CUHTE3 BO/Ibl; B3aUMO/I€ICTBHE BObI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCII0/Ib30BaHUE
BH/leOMaTepHasoB).

PacTBopeHHe BellecTB € pa3/IM4HON paCTBOPUMOCTBIO.
HccnesoBaHue pacTBOPOB KUCJIOT U 11ieJIouel ¢ IOMOIIbI0
WH/JMKaTOPOB.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OINpe/ieIEHHON MacCOBOM
JloJIel pacTBOPEHHOTO BelleCTBa.

BolyucAeHus

— C UCIIOJIb30BAaHHWEM INOHATHUA «MAaCCOBad O0Jid BellleCTBA B
pacTtBope»
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PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSTD 3TH MOHATHUS IPU
ONUCAHUY CBOMCTB BELIECTB U UX NpeBpallleHUH C IOMOILbIO [IeAarora.

XapakTepu3oBaTb GU3UUECKHE U XUMHUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOPHUTEJIS B IPUPOHBIX IPOLIECCAX C ONIOPOM Ha MJIaH U CXEMY.

CocTaBJ/IATh ypaBHEHUS] XMMHUYECKUX PeAKIMH C y4acTHEM BO/JbI C OIOPOY Ha
CXEMY.

OGBACHATD CYLIHOCTb 3KOJIOTMYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCOOBI OUUCTKU BOJIbI OT IPUMeCEH, MEPHI 110 OXPaHE B0/
OT 3arpsi3HeHHUs 10CJIe PEIBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepHasa.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
HPOBOAUTH HAGJIIO/IEHHUS, JIe/1aTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIepUMEHTA 110/, KOHTPOJIEM NeAarora,
UCIN0JIb30BAHUEM KJIHILE.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JaGOpaTOPUH NMPU UCTI0JIb30BaHUU
XUMUYeCcKOU nocy/ibl U 060pyZ0BaHHs N0/, KOHTPOJIEM Tejarora.

npOBOﬂl/ITb BbIYHCJIEHHA C IPUMEHEHUEM ITOHATUA «MacCoBad [0Jid BelleCTBa B
pacTBope» ¢ onopoi Ha GOPMY.IBbL

Hcnosib3oBaThb MPpU BBINIOJIHEHHUH y‘-IeGHI:IX 3aaa1-1m>’1 U B Iporecce
UCCJIE/I0BATEJNbCKOH JIeITEIbHOCTH HAyYHO-NTONYJ/IIPHYIO JINTEPATypy
XMUMHUYECKOT0 COJlepKaHUs, ClIPaBOYHbIe MaTepHaJibl, pecypcbl MHTEepHeTa
10/} pyKOBO/JICTBOM NeJarora.

BbicTpauBaTh pa3BépHyTble IMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOM Ha
nHbOpMaLMIO U3 y4eOHHKA U CIIPAaBOYHbIX MaTepHaJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYeHHBIN NOHATUHHBIHN aNnapaT Kypca XMMHU [10CJIe
npe/iBapUTebHOI0 CTPYKTYPUPOBaHUA MaTepHasa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
CoeIUHEeH U

(11 4)

Knaccudukanus HeopraHu4eCKUX CoeAUHEHUH.

OKcuzbl: coCTaB, KJaaccupukanus (OCHOBHbBIE, KUCIOTHBIE,
*amMm¢oTepHble, HecoJieobpa3ylolliye Ha IpUMepe OKCUAA
yriaepoja |l n okenaa asota ll, HomeHkaaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoencTeue ¢ BOAOM, KNCA0TamM, Lesodamu).
OcHOBaHUS: COCTaB, KJaccudukanus (Les04u 1
HepacTBOPUMbIE OCHOBaHUS), HOMEHKJIATYpa.

KucsoTsl: cocTas, KJ1accupuKalys, HOMEHKIATYpa, GU3nUecKue
Y XMMUYeCKHe CBOMCTBA (B3aUMO/eiCTBHE C OCHOBHBIMHU
OKCHJIAMHU COJIIMU Ha IPUMePE COJITHOW U CEPHOU KUCIIOT),
*croco0Obl nmoJtydeHus.* Psii ak THBHOCTH METAJLJIOB.

Conu (cpeiHME): HOMEHKJIATYPA, *C1oco6bl NoNy4YeHUs*,
B3auMO/iefcTBHe coslel ¢ MeTasllaMU, KUC/IOTaMH, 11leJ104aMU U
COJIAMMH.

['eHeTHYeCKast CBSI3b MEX/IY KJIACCAMU HEOPTaHUYECKHX
coepuHeHUH. ['eHeTHYeckUe psAAbL [ToHATHE 06 aM$OTEePHBIX
FUJIPOKCH/AX Ha IpUMepe [IMHKA U a/IIOMUHUsA. XUMHAYeCcKue
CBOICTBA - B3aUMO/IEUCTBHE C KUCJOTAMH U 11leJI04aMH.
PassioxxeHue npy HarpeBaHUM.

AemoHcTpauum

06pa3sibl HeOPraHUYeCKUX BelleCTB Pa3/IMYHbIX KJIACCOB.
B3anMo/ielicTBUE pacTBOpa CEPHOU KUCIOTHI C OKCH/IOM
menu(Il).

Peak1ys HeATpaM3anuu.

BbITecHeHMe 0/JHOr0 MeTaJl/a IpyruM U3 pacTBOpPa COJIH.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlaBopaTOpHBIE OTBITHI:

B3zaumMoieficTBHE KMCJIOT C MeTa/IJIaMH.

[losrydeHne HepacTBOPUMBIX OCHOBAaHUM.

B3auMogelicTBHe HepaCTBOPUMBIX OCHOBaHUH C KUCJIOTaMH.
PazsnoxeHnue rugpokcuga Meau(1l) npu HarpeBaHUM.
[IpakTHyeckas padora:

Ne 7. PemieHue sKcriepMMeHTa/IbHBIX 33/ja4 110 TeMe «OCHOBHbIE
KJIacCbl HEOPTaHUYeCKUX COeIMHEHUM».

BoluucreHus
— I10 YPABHEHUAM XUMHUYECKUX peaKLmﬁ

OrnpeiesieHre OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COSIMHEHHH 110 Ia0JIoHY.
CocrapJieHHe CXeM CTPOCHHSI OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COSITMHEHHIH Ha
OCHOBE OIIPEIICIICHHSI.

CocrapieHre (OpMyIT OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCMHEHHI U Ha3bIBaHHE
UX 110 MEXK/IyHAPOAHOH 1 TPHBHAILHON HOMEHKJIATYPE C HCIOIB30BaHUEM
ompe/ieieHus U TaOIMIbI PACTBOPUMOCTH.

KnaccudunupoBanue H3ydaeMbIX BEIECTB [0 COCTAaBY H CE0UCMEaM C ONOPON Ha
OIpe/IeIeHNs, CXEMBbI 1 TaOJIUILy PACTBOPUMOCTH.

CocrapieHre TabIHIbl TCHETHUECKHUX PAIOB U cXeMbl «I eHeTHUecKas B3aAUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHMX COCIAUHEHHIN MO/l PyKOBOJICTBOM I€Jarora.
TIporHo3upoBaHHe CBONCTB BEIECTB HAa OCHOBE OOIIMX XMMHYECKUX CBOICTB
M3YYCHHBIX KIIACCOB, TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSTCS C HCIIONB30BAHHEM
cxeMbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHNUI IOl PYKOBOJICTBOM IIEJIarora.

CocrapieHre MOJICKYJISIPHBIX YPaBHEHUH PEaKIHii, HUTFOCTPUPYIOLINX XUMHIECKHE
CBOIICTBA N3YUYEHHBIX KJIACCOB U CNOCOObI NONYYeHUs BEIIECTB U3Y4EHHBIX KJIacCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX IeHETHIECKYIO B3aHMOCBSI3b MEX/IY HUMH, C
OMopoii Ha BepOaIbHYyIO CXeMY B Ka4eCTBE 3PUTEIILHOM OIOPHI.

CocrapiieHre MOJICKYJISPHBIX YPAaBHEHHUI PEakInii 10 CXeMaM C peABapUTEeIbHBIM
00cyXIeHHeM BBIOOpa pearupyronx BeecTB.

BelunciieHre o YpaBHEHHSAM XHUMHUECKHUX PEaKLnil KonudecTBa, 00bEMa, Macchl
BELIECTBA [0 KOJIMYECTBY, 00BbEMY, Macce peareHToB MM MPOAYKTOB PEaKIHH IO
AIITOPHTMY.

IInaHupoBaHKE M OCYLICCTBICHUE Ha IIPAKTHKE XUMHYECKOr0 SKCIIEPHMEHTA U
HaOMIOCHHUS TIOX PYKOBOACTBOM YUHTEIIS.

DopMyIHpOBaHHE BBIBOIOB II0 Pe3y/ibTaTaM KCIEPUMEHTa C UCIIONIB30BaHUEM
OTOPHBIX CIIOB.

DopMyIHpPOBaHHUE C MOMOLIBIO [IEAArora M BBIIOJIHEHHE PABIIT 0€30MacHoil paboTh B
71a00paTOPHH MPH UCTIONB30BAHNN XUMUYECKOI IIOCYbI K 000PYIOBaHHUS.
Vcnonp30BaHue MPHU BBIOIHECHUH YUeOHbBIX 3aJaHMH U B IIPOLIECcCe
HCCIIeIOBATENBCKON JEATEIbHOCTH HAYIHO-TIOMYIISIPHOI JTUTEPATyPhl XUMHIECKOTO
COIepIKaHMs, CIIPABOYHBIE MaTepUasl, pecypchl VIHTepHeTa, oCyIecTBIeHHE BEIOOpa
[0/ PyKOBOJCTBOM MEAarora.

BricTpanBanue pa3BEPHYTHIX MMCBMEHHBIX U YCTHBIX OTBETOB C OMOPOM Ha
HUH(OPMALHIO U3 YIeOHNKA U CIIPABOYHBIX MATEPHUAJIOB, TPAMOTHOE HCIIONB30BaHUE
M3Y4IEHHOTO TIOHTHIHOTO ammapara Kypca XMMHH C HCIIOIb30BaHUEM IUTAHa,
OIOPHBIX CJIOB, AITOPHTMA.

Paspen 3. [lepuoanyeckuii 3aKkoH u [lepuogudeckas cucreMa XMuMH4YecKUx 371eMeHTOB /I. . MeHAeneeBa.
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Tema 8. Meproguuecknii 3aKoH 1
Mepuoanyeckan cucrema
XUMMUYECKUX 3/1IeMEHTOB

A. U. Menpene-esa. CrpoeHue
atoma (7 4)

CtpoeHue aToMOB. XUMHUYeCKas CBA3b. OKUC/INTE/IbHO-BOCCTAaHOBUTE/IbHbIE peakuuu (15 4)

[lepBble MONBITKHY KJacCUPUKALIUU XUMHUYECKUX 3JIEMEHTOB.
[ToHsiITHE O rpynnax CXOHbIX 3J1eMEHTOB (1L|eJI0YHbIe U
11eJI0YHO3€eMe /IbHble MeTaJl/bl, FaJloreHbl, UHEPTHBIE ra3bl).
*J1eMeHTbl, KOTOpble 06pa3yoT

amMdoTepHble OKCUABI U THPOKCUABL*

[leproanyeckuit 3akoH U [leprou-yeckas cucteMa
XUMHYECKHUX 3J1eMeHTOB /. . MeHenieeBa. [lepyo/ibl, rpymisl,
noarpynmnsl. PUsrdyeckuit cMbIC/I NOPSAKOBOr0 HOMepa
3JleMeHTa, HOMepOB [lepHo/ia U TPYIIIbI.

CtpoeHue aToMoB. CocTaB aTOMHBIX sAfiep. *U3oTomnbL.*
JyieKTpOoHBI. CTpOEHHUE 3JIEKTPOHHBIX 060JI04EK ATOMOB MEPBBIX
20 XMMHUYeCKHX 371eMeHTOB [lepruoanyecKol cuCTeMbl

. . MeHpeneeBa.

XapakTepUCTHUKa XMMHUYECKOT0 3JIEMEHTA 0 ero MOJIOKEHUIO B
[lepuoanyeckoit cucteme /I. U. MeHpesnieeBa.
*3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB 3JIEMEHTOB MaJIbIX
MEepruOoJ0B U I'VIaBHbIX NOATPYNII B 3aBUCUMOCTH OT aTOMHOTI'O
(nopsiakoBoro) Homepa.*

*3HaueHue [leproaudeckoro 3akoHa u [leproanyeckoit
CUCTEMbl XUMUYECKHX 3JIEMEHTOB [/ Pa3BUTHUS HAYKH U
npakTuku. /[l. U. MeHziesleeB — y4Y€HBIH, NeJaror ¥ rpakJaHuH.*

AemoHcTpauum

KopoTkonepuoaHas ¥ JyIMHHONEpHOUAHAsA GOpMbI
[leproanyeckoi cUCTEMbI XUMHUY€ECKUX 3JIEMEHTOB

Jl. 1. MengeneeBa.

O3HaKoMJIeHHe ¢ 06pa3aMy MeTaJlJIOB U HEMETAJJIOB.
Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlaGopaTOPHBIH OIBIT:

B3auMogelicTBHe THAPOKCHAA [IMHKA C pACTBOPAMU KHCJIOT U
meJsioven
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PackpbIBaTh CMBIC/ IEPUOANYECKOTO 3aKOHA [0/ PyKOBOJICTBOM IleJiarora.

[ToHMMAaTb CyLECTBOBaHHUE NEPUOJUUECKOHN 3aBUCIMOCTH CBOHUCTB XUMUYECKHX
3JIeMeHTOB (M3MeHeHHe PaInyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeJIMHEHHUH OT MOJIOKEHUS B IEPUOUIECKOM CUCTEME U CTPOEHHUS aTOMa C
UCI0JIb30BAaHHUEM CXEM U TaGJIMLI.

YcTaHaBAMBATh CBSI3b MEX/LY I10JIOKEHUEM 3JIEMEHTA B IEPUOIUIECKON CUCTEME
Y CTPOEHHEM ero aToMma (COCTaB U 3apsi/i 4pa, 001ee YUC/I0 3JIEKTPOHOB U
pacnpe/iesieHUe UX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHHUsI CBOHCTB 3JIEMEHTOB U UX COE/IMHEHUH 110
rpynmnam u nepuosiam [lepuoiuyeckoi CUCTEMBI C TOMOLIbIO [le/1arora.
XapaKkTepu30BaTb XUMHUYECKHUE 3JIEMEHTHI IIEPBBIX TPEX MEPHUO/IOB, KaJIHs,
KaJIbLIMs [0 UX N0J10KeHUI0 B [lepuouyeckoi cucteme /I, Y. MeniesieeBa.

CnenoBaTh NpaBU/iaM 6e30nacHON paboThl B J1JaOOPAaTOPHH NMPU UCTIOJIb30BaHUU
XUMHUYeCKOU mocy/ibl U 060pyZ0BaHHUs N0/, KOHTPOJIEM Tejarora.

BoicTpanBaTb pa3BépHyThble MHUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM Ha
MH}OopMaIHIo U3 yieOHUKA U CIPAaBOYHBIX MaTepHaioB, TPaMOTHO
MCI0JIb30BaTh U3yYEeHHbIN NOHATUHHBIN annapaT Kypca XUMHUH 1ocjie
CTPYKTYPUPOBaHUA MaTepHaJia C UCI10JIb30OBaHUEM KJIHIIE.

HWcnosb30BaTh NpU BINOJTHEHUH yUeOHBIX 3aJaHUH TEKCThI yYeOHUKA IocIe
CTPYKTYpPUPOBaHUSA MaTepHasa, CipaBoyHble MaTepuasl ([lepuoanyeckyro
CHUCTeMy XUMUYecKUX 31eMeHTOB /I. U. MeHiesieeBa, Tab/IMILy pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U CoJIeH B BOZie, 3JIEKTPOXUMUYECKUH psJl HANPsHKeHU I
MeTaJlJIoB).

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce
HCCJIeIoBaTebCKOM JIeITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZieprKaHHUs, CIpaBOYHble MaTepuaJibl, pecypchl MHTepHeTa mog,
PYKOBOJCTBOM IleZiarora



Tema 9. Xumunuyeckas cBA3b.
OKucnutTenbHo-
BOCCTaHOBUTE/IbHbIE peaKLumn
(84)

*DJIEeKTPOOTPHUIATENbHOCT* aTOMOB XUMUYECKUX 3JIEMEHTOB.
XuMH4decKasi CBsi3b (MOHHasI, KOBaJIEHTHAs MOJISIpHAsT U
KOBaJIEHTHAasl HEMOJISIpHasi).

CTeneHb OKUC/TEHUS.

OKUCIUTENBHO-BOCCTAaHOBUTEIbHBIE peakiiuu (OBP). [Ipouecchr
OKHCJIEHUS] U BOCCTaHOBJIeHUSA. OKUCIUTENU U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKUCIMTEeNbHO-BOCCTAHOBUTE/IbHBIE PEeaKI|UU: TOpeHue,
peakL Uy pasyioKeHus, COeJUHEHUS
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PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSITUH M0/ PYKOBO/[CTBOM I1€/1arora.

OnpeaensiTb BUJ XUMUYECKOU CBSI3U B COEIMHEHUH C UCI0JIb30BAHUEM CXEM.

OnpeJe/IsiTh CTENEHb OKUCJIEHUS XUMUYECKOT0 3JIEMEHTA 110 GOpMYJIEe ero
COeJIMHEHUS C UCI0JIb30BAaHUEM AJITOPUTMA.

OnpefensiTh 371EMEHT (BELECTBO) — OKUCAUTEJIb U 3JIeMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYLIHOCTb MPOLECCOB OKUC/IEHUSI U BOCCTAHOBJIEHUS.

CocTaBJISITh 3/IeKTPOHHBIM 6aJIaHC € YYETOM YUC/IA OTAAHHBIX M MPUHATHIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEIBHO-BOCCTAHOBUTEIBHOM PEAKIIUH MO
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTE/IbHON PEAKLIUHL.

Hcnosib30BaTh NPH BHINOJHEHUH YYe6HBIX 33JaHUH TEKCTHI y4eOGHUKA M0CIIe

CTPYKTYpUPOBaHUsI MaTepHasa, CIpaBOYHble MaTepHabl (IepHOANYECKYI0
CHUCTeMy XUMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, TabIM1Ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUM U coJiel B BOJie, 3JIeKTPOXUMUYECKUH psifl HANpsHKeHU I
MeTaJlJIoB).



9 KUIACC
(2 4 B Henemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsI)

MpumepHble Tembl, OcHOBHOE coaepaHune OcCHOBHble BUAbI AeATe/IbHOCTU
pacKpbiBalowue AaHHbINA pasaen obyuatowmxca
nporpammbil,
M KO/IMYEeCTBO 4acoB, OTBOANMOE
Ha UX usyyeHune
Paspen 1. BemecTBo M XUuMHu4yeckye peaknuu (17 4)

IloBTOpEHMeE U yTJIyOJIeHH e [leproanyeckuit 3akoH. [leproandeckas cucTeMa XUMHAYECKUX XapakTepu3oBaTh XMMHUYeCKHe 3/1eMeHThI TepPBbIX TPEX IEPHUO/0B, Kalus U

3HaHUI OCHOBHBIX Pa3jeJ/ioB asieMeHTOB /I. U. MeHgeneeBa. CTpoeHUe aTOMOB. 3aKOHOMEPHOCTH KaJIbIIMs M0 UX MOJIOXKeHUI0 B [lepruoguyeckoii cucteme /Jl. U. MeHiesieeBa ¢

Kypca 8 kjacca B M3MEHEHUH CBOWCTB XUMHUYECKUX 3JIEMEHTOB NEePBBIX TPEX OIIOpPOM Ha aJITOPUTM.

(54) [1epUO/I0OB, KaJIlf, KaJbLUA U UX KnaccuduuupoBaTh ¥ Ha3blBaTh HeOpraHUYeCKHe BellleCTBa U3yuYeHHbIX
coeIUHEHUH B COOTBETCTBUH C [10JI0KEHUEM 3JIEMEHTOB B KJIaCCOB C OIOPOH Ha cxeMy, TabJINIy PAaCTBOPUMOCTH.
nepuo;mqeacoﬁ CUcTeMe U CTpOoeHHeM UX aTOMOB. OnuceiBaTh oﬁume XHMHUYECKHE CBOMCTBA BeleCTB pa3/IMYHbIX KJIaCCOB,
Knaccuduxanusa 1 HoOMeHK/IaTypa HeOpraHUYeCcKHUX BelllecTB NOJTBEPX/AATh CBOMCTBA NpUMepaMU MOJIEKY/IAPHbIX YpaBHEHUH
(MexxAyHa-poAHAsA U TPUBHAJIbHASA). XUMHUYeCcKHe CBOUCTBA XUMUYECKHX PeaKI Ui C Oopoi Ha CXeMy.
Bell|eCTB, OTHOCALIMXCA K pa3/IMYHbIM KJlacCaM HeopraHW4ecKHx Onpefie1Th BUJ XUMHUYECKOM CBA3U U TUI KPUCTA/VINYECKON pelIéTKU
coeJIMHEHUH, UX reHeTUYecKas CBA3b HEOpraHUYeCKUX BellecTB. BelllecTBa C ONIOPOH Ha cxeMy.
CTpoeHHe BellleCTBa: BU/bl XUMUYECKOH CBA3U U TUIIbI [IporHo3upoBaTh CBOWCTBA BeIeCTB B 3aBUCUMOCTH OT UX CTPOEHHs Tocie
KPHUCTA/IJTNYECKUX PEeLIETOK. *3aBUCHMOCTb CBOMCTB BEI|ECTB OT UX npeJBapUTeIbHOTO pa3bopa.
cTpoeHus.* BbicTpauBaTh pa3BépHyTble MMCbMEHHbIE U YCTHbIE OTBEThI C OIIOPOM Ha
JeMoHCcTpanuu uHbOpMaLMIO U3 y4eOHHKA U CIIPABOYHbIX MaTepHaJIOB, TPAMOTHO
1. Mopeiy KpUCTaIJINYeCKUX PELIETOK HeOpraHu4eCKHX BelecTB. KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN annapaT Kypca XUMHUH.
2. KopoTkonepuo/iHas ¥ AJIMHHONIepHoAHast GOopMbl Hcnosib30BaTh NPU BLINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce
[TeproanyecKoil cucTeMbl XUMUYECKHX 3JIEMEHTOB HCCJIeIOBATebCKOM JIeITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
J. U. MenzeneeBa XMMUUYECKOT0 COZlep>KaHus, ClIpaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa

10/ PyKOBOACTBOM IleJiarora.
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Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XMMHMYECKHUX peaKui
(44)

Knaccuduxanus XuMU4ecKUx peakui 10 pa3/IMuHbIM IPU3HaKaM
(1o 4Mc1y ¥ COCTaBY Y4acTBYIOLMX B peaKLUU BELIECTB, *11o
TenJoBoMy 3¢deKTy, 10 U3MEHEHUIO CTelleHel OKUC/IeHuUs
XUMHYECKHX 3J1eMEeHTOB, [10 06paTUMOCTH, 10 Y4aCTHIO
KaTaJib3aTopa).®

*JK30- U IHA0TEPMUYECKHE peaKlUH, TepPMOXUMHUYeCcK e
ypaBHeHUsl. [IoHsITHe 0 CKOPOCTH XUMHUYeCcKoH peakuuu. [loHATHE O
FOMOTeHHBIX U TeTePOTreHHbIX peaklusax. [loHsTHe 06 06paTUMBbIX
Y He06paTUMBIX XUMHUYECKUX peakLUsx. [IoHsATHe 0 XUMHUYeCKOM
paBHOBecuH. PaKTOpBI, BJAUALLIME HA CKOPOCTb XUMHUYeCKOH
peakIiMy U 0J10KeHHe XHMUY€eCKOro paBHOBecus.*
OKHCINTEbHO-BOCCTAHOBUTE/IbHbBIE PeaKLMU (371eKTPOHHbBIH
6aJ1aHC OKHCIUTE/bHO-BOCCTAaHOBUTE/IbHON peaKLium).

JleMoHCcTpanuu

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON peaKkI[UH OT Pa3INYHbIX
$aKTopoB.

2. Bo3gelicTBUe KaTaM3aTopa Ha CKOPOCTb XMMHUYeCKOM peaKIiuu.
3. [IpuMepbl HEOGPATHUMBIX U 06PAaTUMBIX peaKI .

4. CMellleHUe paBHOBECHSI XUMUYECKON peaKI[uU.

Bouruuciaenus
— KOJINYeCTBA BeLeCTBa, 06'béMa U MacChl peareHTOB WU
MPOJIYKTOB 10 YpaBHEHUSIM XUMHYECKUX peaKIuH

PackpbIBaTh CMBIC/ U3y4aeMbIX IOHSATUN U IPUMEHSITh 3TU OHATHUS IPU
OMKCAaHUU CBOMCTB BEIECTB U UX NpeBpalleHUH.

KnaccudunppoBaTh XMMUYECKUE PeAKIIUH 110 pa3/IMYHbIM IPU3HAKAM.

YcTaHaB/AMBaTh 3aBUCHUMOCTb CKOPOCTH XUMUUECKOHN peaKIMuU OT Pa3JIMYHbIX
$akTOpOB 1oJi pyKOBOACTBOM YUUTEJISL.

[IporH03upoBaTh BO3MOXKHOCTH NPOTEKAHUS XUMUYECKHX IIPEBpAllleHUN B
Pa3/IMYHBIX YCIOBHUSAX MOCJIE IPeBAPUTENbHON paboThI.

OnpefieIiTh OKUCIUTEJb ¥ BOCcCTaHOBUTe b B OBP.

CocTaBJISITh 3/IeKTPOHHBIHN 6ajlaHC peaKIuu.

[Ipou3BOAUTL BBIUUCIEHHUS 10 XUMUYECKHUM YPAaBHEHUSM I10 a/ITOPUTMY.

BoicTpanBaTh pa3BEépHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
MHPOpPMALMIO U3 YYEeOHUKA U CIPAaBOYHBIX MaTepPHaJIOB, TPaMOTHO
HCII0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN alnapaT Kypca XUMHUH 10ocJie
npeJBapuTeJIbHOr0 CTPYKTYPUPOBaHUsI MaTepHasa.

Hcnosib30oBaTh IPpY BBINTOJIHEHU U y‘{eﬁHle 3agax—mfz’1 U B IIpolecce

MCC/Iel0BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpPaTypy

XUMUUYECKOT0 COZiepKaHUs, ClIpaBOYHble MaTepuaJibl, pecypcel UHTepHeTa

IocJjie KOHCYJIbTAllUM C lTejaroroMm.
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TeMa 2. J/IeKTpOJIUTHYECKast
AUccouManysi. XuMH4YeCKHe
peakuuy B pacTBopax

(84)

Teopust 3/IEKTPOJUTUYECKOHN AUCCOLMALIMU. IJIEKTPOJTUTHI U
HE3JIEKTPOJIUThL. KaTHOHbI, aHHOHBI. *MeXaHU3M AUCCOLUALUU
BEIeCTB C pa3/JIMYHbIMU BUJJAMH XMMHUYEeCKOH CBsI3U. CTeneHb
aucconranuu.* CUibHbIE U C1a0ble 3JIEKTPOJIUTHI.

Peak1jv1 MOHHOT'0 0OMEHA, YCJI0BUS UX IPOTeKaHus1. MoHHbIe
ypaBHEHUs peaKLHi.

XUMHUUYEeCKHe CBOMCTBA KUCIOT, OCHOBAHUM U COJIEH B CBETe
NpeJICTaB/JeHUH 00 3/IEKTPOJIUTHYECKON Jucconanuu. Cpesa
pactBopa. [IoHsITHe 0 r'U/IPOJIM3e COoJIel.

KayecTBeHHbIe peaKIlUK Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, GPOMUJ, UO3UJ-, CyIbPaT-, KApOOHAT-,
cuvkaT-¢$pochaT- aHUOHbI, TUAPOKCU-UOHBI KaTHOHBI aMMOHHUs],
MarHusl, KaJbl¥s, aJIOMUHUs, *KeJsie3a 2+, 3+, [[UHKQ,
HpHCyTCTBy}OH_lI/le B BOAHBIX paCTBOpaXx..

JleMoHCcTpanuu

JseKTpUYecKas MpOBOJUMOCTb PACTBOPOB BEIL|ECTB; ABHU)KEHNE
HMOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WIIIOCTPUPYIOLME TPU3HAKHY TPOTEKAHUS peaKui
HOHHOTO 06MeHa.

OnbITHI 110 OTIPe/ie/IEHUI0 CPeibl B pacTBOpax coJsiell (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOPUAA [IMHKA).

JlaGopaTopHble U IPpaKTU4eCKHe

pa6oTsI

JlaGopaTOpPHBIH ONBIT:

Ne8Peakuuu HOHHOTO 06MeHa B paCTBOPAX 3JIEKTPOJIUTOB:
cysnbdara meau(Il)

Y 1é/104M, KapboHaTa HATPUA U COJIAHON KUCJIOTbI, peaKLUsa

HeUTpa/M3aluy Mex/y F’HPOKCU/0M KaJud U COJITHON KUCOTOM.

Ne9. KauyecTBeHHble peakuymn Ha MOHbI B pacTBope.

[IpakTHyeckas paboTa:

Ne 1. PemeHue akcneprMeHTaIbHbBIX 33/a4 [10 TeMe.
Bbruucienus

— M0 YpaBHEHHUSAM XUMHYECKHX peaKIuh

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHATHH, a TAKXKe CMbICJI TEOPHUHU
3JIEKTPOJIUTUYECKOU IUCCOIMALUU C OTIOPOM Ha CXEMBI.

OOGBACHATb IPUYUHBI 3JIEKTPOIIPOBOJI-

HOCTH BO/JHbIX PACTBOPOB C IOMOII[bIO0 TTeJarora.

CocTaBJIATh ypaBHEHUS JUCCOLMALIMN KUCJIOT, I[eJIOUel U CoJiel, IOJIHbIe
Y COKpalEHHbIE HIOHHbIE YPAaBHEHUSI XUMUYECKUX PeaKIMi HOHHOTO
oOMeHa.

[11aHUPOBATH U OCYLIECTBJIATH Ha MPAKTHKE XMMHUYECKHE IKCITEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHUS, IeJIaTh BBIBO/IbI 110 pe3yJIbTaTaM 3KCIIEpUMEHTa
nocJjie npeABapUTeJbHON paboThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JaboOpaTOpPUH NPU
HCI0JIb30BAaHUH XUMHYECKOU MOCY/Ibl KU 060PY/JOBaHUS M0/ KOHTPOJIEM
nejarora.

HpOl/IBBOﬂl/ITb BbIYUCJIEHUA 110 XUMHUYECKUM ypaBHeHI/lHM.

BoIcTpanBaTb pa3BépHyThble MHUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM Ha
MHdopMaLHIo U3 yYe6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN allapaT Kypca XMMHU 110CJIe
[peJBapUTEJBLHOTO CTPYKTYPHUPOBaHUA MaTepUaJa.

Hcnosib30oBaTh IPpY BBINTOJIHEHU U y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
HCCJ/IeI0BaTeIbCKOH 1eTeIbHOCTH HAyYHO-ONYJIIPHYIO JIUTEPATy Py
XUMHUYECKOTO0 CoJlepKaHus, ClIpaBOYHbIe MaTepHuaJibl, pecypcbl UHTepHeTa
1ocJie KOHCY/IbTaLlUH C TIeJaroroM.

Paspen 2. HemeTasibl U UX coeguHeHuA (24 4)

36




Tema 3. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3jieMeHTOB VIIA-rpynnsl.
T'asiorens!

(44)

06111as1 XapaKTePUCTUKA rajioreHoB. 0COGEHHOCTHU CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /Jisl HUX CTENEeHH
okucseHus. CTpoeHue U pU3rUecKre CBOHCTBA MPOCThIX

BeIleCTB — rajioreHoB. XMMHUYeCKHe CBOWCTBA Ha MpUMepe XJ1opa
(B3auMoOJeHCTBHE C META/VIAMH, HeMeTaJlJlaMH (BOIOPO/JIOM U
KucaopozoM),*wenodamMmu™). XnopoBogopos. CossiHast KUCIOTA,
XUMHUYeCKHe CBOMCTBA, *nosiydyeHre*, npuMeHeHue. KauecTBeHHbIe
peakiuy Ha rajJioreHU/i-MoHbL. */leficTBUe XJIopa U XJIOpOBO/I0po/a
Ha OpraHu3M 4eJioBeka.* BaxkHeHIIMe XJIOPUAbI U UX HAXOXK/eHHE B
pUpoJe.

JleMoHCcTpanuu
BuseoMaTepuaJibl: rajioreHbl U UX COeIUHEHUSs.
06pa3sibl XJI0PUIOB.

JlaGopaTopHbie U IPAaKTUYECKHE PaGOThI
JlabopaTOPHBIH OMBIT:

Pacno3HaBaHue XJI0pU/-UOHOB.

[IpakTHyeckas paboTa:

Ne 2. [TosiyyeHHe COJIAHOM KUC/IOTBI, U3y4YeHHe eé CBONCTB.

Bouruucienus
110 YpaBHEHUSIM XUMHYECKUX peaKIuil.

O6'bSICHATD 061I1ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COeZIMHEHHUH B ITpe/ie/Iax MaJlbIX IEPHO/IOB U IJIaBHBIX OArPYII
[lepuoryeckoit cUCTeMbl XMMHUYECKUX 3J1EMEHTOB C Y4ETOM CTPOEHHUS X
aTOMOB C UCII0JIb30BaHHEM CXEMBI.

XapakTepu3oBaTh $U3UYeCKHe U XUMHUUYeCKHe CBONCTBA IPOCThIX BEL|eCTB
raJioreHoB (Ha IpUMepe XJI0pa) U CJI0XKHBIX BelleCTB (XJI0pOBOAOPOAA,
XJIOpUJa HaTpHs), COCOOBI UX NMOJIyYeHHUs], IpYMeHeH e U 3HaYeHNe B
NpUPO/ie U >KU3HU YesloBeKa Iocjie CTPYKTYPUPOBaHUS MaTepHaJa.

OnpezensiTb rajoreHUA-MOHbI B pacTBOPE C UCN0JIb30BaHUEM TaOJIUIbI
"XapakTepHble peaKlU1 Ha aHUOHBI".

[I1aHupoBaTh U OCYLIECTBAATh Ha MPAaKTHKe XMMHUYeCKHe 3KCIIepUMEHTBI,
IPOBOAUTL HAaOJII0/IeHUS, [ieJIaTh BbIBOABI 10 Pe3yJIbTaTaM 3KCIepUMeHTa
nocJie npeJiBapuTeIbHONU PaboThI.

Tema 4. 06125
XapaKTepUCTUKA XUMUYEeCKUX
asieMeHTOB VIA-rpynmesl. Cepa
U eé coeguHeHu (5 4)

061mas xapakTeprucTUKa 3/1eMeHTOB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble J/Is1 HUX CTeNeHU
okucseHust. CTpoeHne U pu3nuecKue CBONCTBA IPOCTHIX

BeIl|eCTB — KHCJI0POJA U CePBbL.

AnnorponHble MogHUKALUKU KUCI0POJa U cepbl. XMMHUYeCKHe
CBOMCTBa cepbl. B3auMoelHcTBYE € HEMETAJIAMHU - BOJOPO/IOM U
KHCJIOPOZIOM, MeTa//IaMH, KOHIIEeHTPUPOBAaHHBIMH a30THOH U
cepHoH Kuca0TaMU. CepoBoOPOJ, CTpoeHHe, U3nUecKHe

O6BACHATD 061LIVIEe 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB VIA-
IPYIIIBbI U UX COeIMHEHUN
C y4€TOM CTPOEHHS UX aTOMOB C OIOpoH Ha cxeMy "Vi3MeHeHHe paJjuycoB B
noArpymnmnax".

XapakTepusoBaTb GpU3NYECKHE
Y XMMUYeCcKHe CBOMCTBA POCTOTO BelleCTBa Cephl U €€ coeJUHEHUH
(cepoBOZOpOiA, OKCUAOB CEPBI, CEPHOM KUCIOTHI, Cy/1b$ATOB), CIOCOOBI UX
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U XUMUYECKHe CBOMCTBA (KI/ICJIOTH])Ie u BOCCTaHOBI/ITeJ'IbHI)IE). INoJIy4eHH4, IpMMEeHEeHWe U 3Ha4YeHHe B IPUPOoJe U XKU3HU YeJIOBEKa C

OKCH/IbI CEpbI KaK MpeICTaBUTENU KUCIOTHBIX OKCHI0B. CepHast OMOpPO¥ Ha CXEMY U IJIaH.

KHCJI0Ta, GU3NYEeCKUe U XMMHUYeCKHe CBOMCTBA (0611ue Kak OnpeJesiTh HAIMYHKE Cy/IbdaT-HOHOB B PaCTBOPE.

Npe/ICTaBUTEJIS KJIacca KUC/IOT U *crienuduieckue*), npumeHeHre. | OGBICHATH CYIIHOCTb 9KOJIOTUYECKHX MPOGJIeM, CB3aHHBIX C TepepaboTKOoM
CepHUCTast KUCJIOTA. COeIMHEHHUH Cepbl NOCJ/Ie CTPYKTYPUPOBAHUS MaTepHaJa.

*XUMHUYeCcKre peaKluHy, JieXall[ie B 0CHOBE ITPOMBbIIILIEHHOTO [I1aHUPOBATh U OCYLIECTBJSATDH HA MPAKTUKE XUMHUY€ECKHE 3KCIIEPHUMEHTHI,
cnoco6a noJiy4yeHus CEpHOM KUCJIOThI. AnnmapaThl U IPOTeKaloliue B NPOBOAUTh HAGJIIOIEHHUS], [ieJIaTh BBIBOABI [0 Pe3yJIbTaTaM 3KCIIepUMEHTa.
HUX Npoliecchl (Ha MpUMepe MPOU3BOJCTBA CEPHOU KUCIOTHI).* CneioBaTh MpaBUaM 6e30MacHOM paboThl B Ja60PATOPUU TPH

CoJii cepHOM KUCJIOThI, KaueCTBEHHAs peaKilys Ha Cy/ibdaT-UOoH. HCI0J/Ib30BaHUH XUMHUY€ECKOU TTOCY/Ibl ¥ 060PY/I0BAHUS 0] PyKOBOJCTBOM
HaxoxzaeHue cepbl U eé coeIUHEHUH B pupoje. *XuMuieckoe nejarora.

3arpsisHeHUe OKpY»KaloIllel cpe/ibl COeIMHEHUSIMH CEPhI [IpOU3BOAUTH BHIYUCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM MO aJITOPUTMY.
(KuCJIOTHBIE TOXK/H, 3aTpsI3HEHHE BO3/IyXa U BOJIOEMOB), CIIOCO6bI Wcnosib30BaTh MPH BbIMOJIHEHUH YUe6HbIX 3a/JaHUHM TEKCThI y4eOHUKa,

€ero npeioTBpaleHus.* crpaBoYHble MaTepuasibl ([leproJUYecKy0 CUCTEMY XUMHYECKUX

aseMmeHTOB /. . MeH/iesieeBa, TabIMIy pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiell B BOJie, 3JIEKTPOXUMUUECKUH PsiJi HAallpshHKeHU I
MeTaJlJIoB).

Hcnoab3oBaTh IIPH BBINTOJIHEHHUH y‘{e6HbIX 3aaaHm?1 U B IIporecce

JleMoHCcTpanuu
Kosneknuu (BuZieoMaTeprabl): cepa ¥ eé coeJUHEHUSI.
O6yr/aMBaHMe caxapa noJ, JieicTBUeM KOHLeHTPUPOBAHHOM cepHOM

KHUCJIOTHL o

HCC/IE/I0BATEbCKOMN JIesI TeIbHOCTH HayYHO-IIONYJISIPHYIO JIMTEPATYPY
JlaGopaTopHbIe U NPpaKTUYeCKHEe PaGoThI XHMHUYECKOT0 CO/IEPXKaHUS, CIPAaBOYHbIE MaTepUaJIbl, pecypchl IHTepHeTa
JlabopaTopHbIe ONbBITHI: 1ocJle KOHCYJIbTallUH C Ielarorom

O6HapyxeHUe CcyJIbpaT-NOHOB.

B3anmo/ieficTBUe pa36aBJeHHON CEpHOM KUCIOTHI C IUHKOM.
Beruucienus

10 YpaBHEHHUAM XUMHWYeCKHX peaKLui
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Tema 5. O61aa
XapaKTepUCTUKA XMMUYEeCKUX
3J1eMeHTOB VA-rpynnsl. A30T,
docdop u ux coegfuHEeHUA
(74)

006115 XxapaKTepUCTHKa 371eMeHTOoB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHUsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B NpUpPoO/e, GU3NYECKHE U XUMUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B IpUpoJe.

AmMmMuak, ero ¢pu3nUecKre U XUMHUYECKHEe CBOMCTBA, OJyYeHUE U
npuMeHeHHe. CoJiu aMMOHUS, UX PU3UYECKUE U XUMUYECKHE
CBO¥CTBa, NprMeHeHHe. KauecTBeHHas peaknys Ha HOHbI aMMOHMUSI.
A30THas KMCJI0Ta, e€é GU3NUECKHEe U XUMHYECKHE CBOMCTBA (0611e
KaK IpeJiCTaBUTeEJIS KJlacca KUCJAOT U *cienuduueckue™®).
*A3oTHCTast KUCI0Ta. Micnosib30BaHME HUTPATOB U COJIE aMMOHHUS
B KaueCcTBe MUHePa/bHbIX yA0OpeHU . *

XUMHYECKOEe 3arpsi3HeHNEe OKPYKaloLed cpe/ibl CoeJMHEHUSIMU
a30Ta (KUCIOTHBIE JOX/IH, 3arpsi3HeHUe BO3/[yXa, TOYBbI U
BO/I0éMOB).

®ocdop, *annorponHsie Mogubukanuu pochopa*, pusmdeckue u
XUMUYecKHe CBONCTBa.

Okcup docdopa(V) u dochopHas kucaoTa, dusnyeckue U
XUMUYecKHe CBOMCTBa, *nosyyeHue.* *KauecTBeHHas peakiys Ha
docdaT-noHBL*

*Wcnosb3oBaHue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y100 peHU.*
3arpsisHeHHe IPUPOJHBIX BOJ0EMOB pocdaTamu.

JleMOHCcTpauuu
Kosneknuu: docdop u ux coesuHeHUs.
B3anMo/ielicTBUE KOHIIEHTPHPOBAHHOW a30THOM KHCJIOTBI C MeZIbIO.

JlaGopaTopHble U NpaKTU4YeCKHe PaGoThI

JlaBopaTOpHBIE OBITHI:

1. BsauMogencTBUe coJiell aMMOHUS C IIEJIOYbIO.

2. O3HaKOMJIeHHe ¢ 06pa31aMu a30THBIX U GOCPOPHBIX yA0OPEHH.
[IpakTHyeckas paboTa:

Ne 10. [TosryyeHUe aMMUaKa, U3yyeHHe ero CBOMCTB.

Bbruucienus
10 YpaBHEHUSIM XUMHUYECKUX PeaKIui

OGBACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB VA-
IPYIIIBI U UX COeIMHEHUH C YYETOM CTPOEHUS X aTOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asorta u ¢pocdopa U ux coeiMHeHUH (aMMHUaKa, CoJIed aMMOHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuza pocdopa(V) u dpochopHOi KUCIOTHI,
docdaToB), cnocobb! MX MOTYYeHUs, IPUMeEHEeHHe Y 3HaueHHe B IPUpPoJe
Y ’KM3HU 4YeJI0BeKa C UCTI0JIb30BAHHUEM CXEMBIL.

OnpeeasiTh MOHBI aMMOHUS U pocdHaT-HOHBI B PaCTBOPE C UCIIOJIb30BAHUEM
Ta6/1MLbl "XapaKTepHble peaKliuM Ha KaTHOHbI U aHUOHBI".

OGBACHATD CYLIHOCTb 3KOJIOTMYECKHX TPOGJIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeJJUHEHUM a30Ta U pocdopa B OKpy:Katollel cpe/fie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTHKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAGJII0/IEHHS, [Ie/IaTh BbIBO/bI 10 Pe3yJIbTaTaM 3KCIeprU-MeHTa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B J1JabOpaTOPUH NMPU
MCI0/Ib30BAHUH XUMUYECKOH NMocyibl MU 060py10BaHUA.

npOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUY€CKHUM YPaBHEHUAM.

Hcno/ib30BaTh NPH BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HHUKA,
CIIpaBOYHbI€ MaTepHUaJibl (nepno;mquKy}o CUCTEMY XMMUYECKUX
asemeHTOB /. . MeH/iesieeBa, TabJIMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIeKTPOXUMUYECKUH PsiJi HAapsHKeHU !
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce

HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-IIONMYJIIPHYIO JINTEPATYPY
XMMHUYECKOI0 COZep KaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
110CJle KOHCYJIbTAIlUHY C TelaroroM

Tema 6. O611ast XxapaKTepuc-
THUKAa XMMU4Y€CKHX 3/IEMEHTOB

Yruepog, aJuioTponHble MogubUKaLUK rpaduT, aMas.
BsaumogecTBYE ¢ METAJIAMH, HEMETaJIJIaMH,

OO6BACHATD 061IIe 3aKOHOMEPHOCTH B U3MEHEHHH CBOUCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COEAUHEHUH C yY6TOM CTPOEHUS UX aTOMOB.

39




IVA-rpynnsl.

Yriiepo ¥ KpeMHHMH U UX
coeAUHEeHU

(84)

KOHLIEHTPHPOBAHHBIMHU a30THOH U CEPHOU KHUCIOTaMH,
pacnpocTpaHeHue B IpUpo/ie, Gusnveckre U XMUMUYECKHe
cBoiicTBa. Axcop6uus. Kpyrosopor yryieposia B npupo/e.
OKcuzbl yriepoa, ux Gusrudeckre 1 XMMUYeCKHe CBOMCTBA, UX
JleiCTBHE Ha )KMBble OPTaHMU3MbI, I0JIyY€HHUE U TIPUMEHEHHE.
*JKoJiornyeckyre nNpobyeMbl, CBSI3aHHbIe € OKCUAo0M yriaepoza(IV);
rUI0Te3a IJ106a/IbHOTO NOTEIJIEHUsI KJIMMATa; HapHUKOBBIH
adoekrT.*

YrosibHas KUCJIOTA U €€ CoJd, UX GU3NYECKUE U XUMUYEeCKHE
CBOJCTBa, NOJIy4eHHe U NpUMeHeHHe. KauecTBeHHas peakius Ha
Kapb6OHAT-UOHBL

*IlepBOHaYa/IbHbIE OHATHS 00 OpraHUYECKHX BEIECTBAX KAK O
COeJIMHEHUSX YTJIEPO/ia: 0COOEHHOCTHU COCTaBa U CTPOEHUS.
[ToHsTHE 0 GHOJIOTHYECKH BaXKHBIX BEI[ECTBAX: XKUPAX, OeJIKax,
yrJjieBojiax. MaTepua/ibHOe eIMHCTBO OpPraHUYeCKHX U
HeOpTraHUYECKUX COeJMHEHU M.

*KpemHuH, ero pusnyeckre U XMMU4eCcKue CBONCTBA (Ha npuMepe
BBaHMOAeﬁCTBHH C MeTaJlJlaMH U HEMeTaJI.}IaMI/I), IoJiydeHue U
NpYMeHeHue B 3JIeKTpOHUKe.*

*CoeJMHeHUsI KpeMHHUA B Iipupoze. O6111e npeicTaBaeHus 06
okcuie kpeMHusi(IV) u kpeMHHeBoO# kucaoTe. CUIIMKATBI, UX
WCI0JIb30BaHMe B OBITY, MeJULIMHE, IPOMBILIEHHOCTH.
BaxHeli1Me cTpouTe /IbHbIE MaTepHaJIbl: KepaMHUKa, CTEKJIO,
LleMeHT, 6eTOoH, eJie306eToH. [Ipo6sieMbl 6e30nacHOro
WCI0JIb30BaHUA CTPOUTEJIbHBIX MaTepPHA/IOB B [I0BCEJHEBHOM
KU3HU*

JleMOHCTpauuu

Mogev KpucTa//IN4eCKUX PEeLIETOK aIMa3a, rpaduTa, MOJIEKYJIbI
dynnepena.

Ancopbuus pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuseomaTepuasibl: CUIMKATHAS IPOMBIIIJIEHHOCTb.

Mogesii MoJIeKyJ1 OpraHNYeCcKUX BeIeCTB.

JlaGopaTopHble U MPpaKTU4YeCKHe PaGoThl

JlaGopaTOPHBIH OIBIT:

KayecTBeHHas peakijys Ha KapOOHAT-HOH.

[IpakTHYyeckue paboThI:

Ne 11. TTosryyeHue yriieKUCI0ro ra3a U U3ydeHue ero CBOMCTB.
KayecTBeHHas peakijys Ha Kap6OHAT-HOH.

Ne 12. PemieHue akcneprMeHTabHBIX 33/ja4 110 TeMe «HemeTasib».

Bouruucienus

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
yrJiepoJia U KpeMHHUS U UX COeIMHEHUH (OKCH/IOB YI/1epo/ia, yroJbHON
KHCJIOTBL, Kap6OHATOB, OKCH/AA KPeMHHUS, KpeMHHEBOMH KUC/IOTBI,
CUJINKATOB), CIOCOOBI UX [TOJIyYeHus], IpUMeHeHHe U 3HaYeHMe B IPUpPoJie
Y )KHU3HHU YeJsIoBeKa.

OnpefensiTb KApOOHAT- U CUJIMKAT-

VIOHBI B PacTBOpE.

O6'BACHATD CYIHOCTb 3KOJOTHUECKUX NIPO6JIEM, CBSI3aHHBIX C HAX0XK/jeHUeM
YTJIEKHCJIOrO ra3a B OKpy»Kalollei cpefe.

WnnocTpupoBaTh B3aUMOCBS3b HEOPTaHUYECKUX CoeJUHEeHUH yrieposa 1
OpraHUYeCKUX BelleCTB [0/, PyKOBOACTBOM YUUTEIs.

[I1aHUPOBATh U OCYLIECTBJISITh HA NPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOJUTh HAGJIIOIEHUS, ieJIaTh BbIBO/bI 10 Pe3yIbTaTaM SKCIIepUMeHTa
1ocJie npe/IBapuTeIbHONU PaboThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B J1JaGOpaTOPUH NPU
UCI0/Ib30BAHUH XUMUYECKOH NMocyibl ¥ 060py10BaHUA.

Hcno/ib30BaTh NPH BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HHUKA,
cnpaBoYHble MaTepyaJbl ([lepruoanyecKyto CUCTEMY XMMHUYECKUX
asemeHTOB /. . MeH/iesieeBa, TabJIMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIeKTPOXUMUYECKUH PsiJi HAapsHKeHU !
MeTaJIJIOB) N0c/le KOHCY/IbTAlMH C IeJlaroroM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZlepKaHUs, CIpaBOYHble MaTepHaJbl, pecypchl MHTepHeTa
10cJ/le KOHCYJ/IbTALUH C [TeJaroroM.
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M0 YpaBHEHUSIM XUMHUYECKUX PEAKIUH, eC/IU OJ[UH U3 PEareHTOB
JlaH B BU/Ie BOAHOT'O PAacTBOPA C U3BECTHON MacCOBOM 0JIEH.

Paspen 3. Metasuibl M MX coeauHeHus (20 4)

Tema 7. O61e cBOMCTBa
MEeTa/JIOB
(44)

0611as XapaKTEPUCTUKA XUMUYECKUX 3JIEMEHTOB — MEeTaJIJIOB Ha
OCHOBaHUU UX MoJioKeHUs B [leproguyeckoi cucTeMe XUMHUYECKUX
asnieMeHTOB /I. 1. MeHzienieeBa U cTpoeHUs aToMOB. CTpoeHUe
MeTaJl/IoB. MeTa/linyecKas CBsI3b U MeTaJ/lJInuecKast
KpUCTa/IINYeCcKas peléTKa. JeKTPOXUMHUIECKUH psi,
HanpsbkeHUH MeTasl1oB. Pu3nyecKkre U XUMUYeCcKre CBONCTBA
MeTas1oB. *0611Ke CIOCOOBI OIyYeHUsI MeTaJI0B. [loHATHE O
KOPPO3UH META/JIOB U OCHOBHBIE CIIOCO6bI 3aIUThI OT KOPPO3UU.
CriaBbl (CTajib, YYTYH, JIOPAIIOMUHUN, 6POH3a), UX TPUMEHEHUE B
OBITY U MPOMBIIILJIEHHOCTH. *

JleMoHCcTpanuu

O3HakoMJIeHHe ¢ 06paslaMy MeTaJlJIOB U CIIJIAaBOB, UX
$U3NYeCKUMU CBOHCTBAMU.

Mojie1 KpUCTaIJINYeCKUX PeIlEéTOK MeTaJ/IOB.
BuseomaTtepuasbl: KOppo3usl MeTAJIJIOB.

JlaGopaTOpHbIe M MPaKTHYecKHe paGoThl

JlaBopaTOpHBIE OBITHI:

O3HaKoMJIeHHe C 06pasIjaMHy CIJIaBOB MeTAJLJIOB.

3aBUCHMOCTb CKOPOCTH peaKI[Ui MeTaJlIa C KUCJIOTOH OT IPHUPOAbI
MeTaJla.

Boeruucienus
— [0 YpaBHEHUSM XHUMUYECKUX PeaKIUH, eCJIU O UH U3 peareHTOB
COZIEPYKUT MPHUMECH

PacKkpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUSA IPU
OIMCaHUY CBOMCTB BeI|eCTB U UX NpeBpallleHu .

O6BACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB 3/1eMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH € YYETOM CTPOEeHHsI UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 061[he GU3UUECKHUE U XUMUUECKHE
CBOMCTBA MeTaJJIOB.

XapakTepHu3oBaTh 0611IHe CIOCOOBI TOJYyYeHUS MeTaJIJIOB Iocjie
CTPYKTYpPUPOBaHUs MaTepHaIa.

CnenoBaTh NpaBUIaM 6e30nacHOM paboThI B J1JabOpaTOpPUH NPU
MCI0JIb30BAaHUHU XUMUUECKON MOCy bl ¥ 060py/J0BaHHUS.

npOl/IBBOﬂl/ITb BbIYHCJIEHUA 10 XUMHWY€CKHUM YPAaBHEHUAM.

Hcnosib30BaTh NPH BbINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4e6HHUKA,
crnpaBoYHble MaTepyaJbl ([leproanyecKyto CUCTEMY XMMHUYECKUX
aseMmeHTOB /. . MeH/iesieeBa, TabJIMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMUYECKUH psifi HallpsHKEHU N
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4eGHbIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZlepKaHUs, CIpaBOYHble MaTepHaJbl, pecypcbl MHTepHeTa
nocJjie npeJiBapuTebHOM KOHCYJIbTALMH C ITe/JaroroM
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Tema 8. BaxxHelimue
MeTaJ/l/Ibl M UX COe/JUHEeHUus
(16 4)

LlesnouyHble MeTasbl [looxeHue B [leproguyueckoil cucteme
XUMUUYeCcKUX 3JieMeHTOB /l. . MeHeieeBa, CTpOEHHE aTOMOB.
HaxoxJieHue B npupoe.

dusnyeckue U XUMUYeCKUe CBOMCTBa (Ha NpUMepe HATPUs U
Kanusi). OKCUbl U TUAPOKCUABI HATpHUS U Kajivs. [I[puMmeHeHune
LIEJIOYHBIX METAJIJIOB U UX COEIMHEHUH.

llesiouHO3eMeNbHBIE METAJ/IJIbl MATHUHM U KaJbLIUH, CTPOEHUE
aToMoB. [lonioxkeHue B [lepuosinyeckoi cucTeMe XUMUYECKUX
asnieMeHTOB /I. U. MeHpesieeBa. HaxoxieHue B npupo/e.
dusnyeckue U XUMHUYECKHe CBOMCTBA. BaxkHelMe coeJuHeHUs
KaJsblys (OKCUJ, TUAPOKCHU/, cosn). *?KECTKOCTb BO/bI U CIOCOOBI
eé yctpaHeHUs.*

Anromunuil. [lonoxxeHue B [lepruoandeckod cucTeMe XUMUUECKUX
asieMeHTOB /I. U. MeHgesieeBa, cTpoeHre aToMa. Haxox/ieHue B
npupoje. Pusndeckue U XMMUYECKHE CBOUCTBA. AMdoTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCUIA.

’Keneso: coctas, cBoiicTBa U nosyyeHue. [losoxeHue B
[Teproanyeckoi cucTeMe XMMHUYECKHUX 3JIEMEHTOB

/1. . MeHpeneeBa, cTpoeHre aToMa. Haxox/jeHre B mpupo/e.
dusnyeckue U xUMU4ecKkue cBoUcTBa. OKCHU/IbI, THAPOKCUBI U COMU
xkesie3a(l)

u xesesa(lIl).

JleMOHCcTpauuu

B3anmo/ielicTBUE HATPUS C BOLOU.

OkpallrBaHUe NJIaMeHH HOHAaMU HaTpHUA U KaJlus.
OkpalrBaHUe MJIaMeHU HOHAMHU KaJIbIUsl.
B3zauMo/ieficTBHE OKCH/IA KaJIbIUS C BOJOH.
BuseomaTtepuasbl: ropeHHE XKeJle3a B KUCJI0POJE U XJI0pe.

JlaGopaTopHble U MpaKTUYecKue paGoThl
JlaBopaTOpHBIE OBITHI:

O3HaKOMJIeHHe C 06paslaMy aJIlOMUHHSA U €ro CIJIaBOB.
AmdoTepHble CBOHCTBA rUAPOKCHUA ATIOMUHUSL.
KayecTBeHHbIe peaKIIMi Ha HOHBI XKeJle3a.
[IpakTHYecKye paGoThI:

Ne 13. PemieHue akcneprMeHTa/IbHBIX 33/ia4 110 TeMe «MeTaJlbl».

Boeruucienus
110 YpaBHEHUSIM XUMHYECKUX PeaKIUH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
METaJIJIOB B IPYIINax U UX COeJUHEHUH C Y46 TOM CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh GU3NUECKHE U XUMUYECKHe CBOMCTBA IPOCTHIX BEIECTB
MeTaJIJIOB U UX CoeJUHEHU I (OKCUI0B, TUAPOKCHOB, COJIeH) € OITOPOH Ha
CXeMy, CIIOCO0Ob! UX NOJIyYeH s], IpUMeHeHHe U 3HaYeHYe B IPUPOJie U )KU3HU
YeJIOBEKa.

PacrnosHaBaTh ¢ NOMOLIBIO KaUeCTBEHHBIX PeaKI1il HOHbI MeTaJlJIOB (MarHus,
KaJ/IbLIM, a/IIOMUHUS, LIMHKA, XKeJle3a (2+), esesa (3+), Meau (2+) ¢
MCI0/Ib30BaHKEM TabJiuIbl "XapaKTepHble peaKl[My Ha KaTHOHbI".

[I1aHUPOBATh U OCYLIECTBJISITh HA NPAKTHUKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOJUTh HAGJIIOIEHUS, ieJIaTh BbIBO/bI 10 Pe3yIbTaTaM IKCIIepUMeHTa.

CnenoBaThb NpaBu/iaM 6e3onacHO paboThl B 1abOpaTOPUH NPU
UCI0/Ib30BAaHUY XUMHUYeCKOH IIOCYABI U 060pyAOBaHHU.

HpOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUY€CKHUM YPaBHEHHUAM.

BoIcTpanBaTb pa3BépHyThble MHUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM Ha
MHbopMaLHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaioB, TPaMOTHO
UCI0/1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHH.

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘-IeGHle BaﬂaHI/lI‘/Jl " B IIpouecce
HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-IIONMYJIIPHYIO JINTEPATYPY
XMUMUYECKOT0 COZlepKaHUs, CIpaBOYHble MaTepHaJbl, pecypcbl MHTepHeTa
nocJjie npe/iBapuTebHON KOHCY/IbTALlMH C N1eJaroromM

Pazpen 4. Xumus u okpy:xamomias cpeaa (3 4)
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Tema 9. BemiectBa u
MaTepuasibl B )KU3HH
Yesi0BeKa

(34)

*HoBble MaTepuaJibl U TEXHOJIOTHH. BellecTBa v MaTepHasbl B
MOBCE/IHEBHOH KU3HU YesloBeKa. XUMHUS U 3/10poBbe. besonacHoe
HCI0/Ib30BaHMUe BelleCTB U XUMHUYEeCKHX peaKLUil B ObITY.
[Ipypo/iHble UCTOYHHUKH yTJ1eBOJ0PO0B (YroJb, IPUPOAHbIH ras,
He]Tb), IPOAYKTHI UX IepepaboTKH, UX POJIb B OBITY U
MPOMBILIJIEHHOCTH.

OCHOBBI 3K0JIOTUYECKOM I'PaMOTHOCTU. XUMHUYeCKoe 3arpsi3HeHne
OKpy»Katolel cpesibl (pefie/IbHO JONYCTHMAas KOHIleHTpalys
BeitectB — [1/1K).

Posib XMMUM B pellleHUH 3K0JI0THYeCKUX Npo6JieM.*

XapaKTepu30BaTh POJIb XUMHH B Pa3JIMYHBIX cPepax JesATeJbHOCTH JI0IeH,
OCHOBHbIE BellleCTBa U MaTepHaJibl, IPUMEHsIEMbIE B XKU3HU COBPEMEHHOTO
yeJioBeKa.

OOBACHSATD YCI0BUS 6€30MaCHOr0 UCIO0JIb30BaHUS BEIIECTB U XUMHUYECKUX
peakuui B ObITY.

AHanM3UpOBaTh U KPUTHUYECKH OLIeHUBATh HH(POPMAIHIO O BJAUSIHUM
N POMBILIJIEHHOCTH, CEJIbCKOT0 X035IMCTBA, TPAHCIIOPTA U JP. HA COCTOSIHUE
OKpY>KalolleN Cpesibl.

YMeTb 0Ka3bIBaThb MEPBYIO MOMOIIb IIPU XUMUYECKHUX 0XKOTAX U OTPABJIEHUSIX.

[IpYHUMATh y4acTHe B 06CYKIEHUH TPO6JIEM XUMHUYECKOH U 3KOJIOTHYECKON
HanpaBJIeHHOCTH, BbICKa3bIBaTh COGCTBEHHYIO MO3HUIIUIO 10 IPo6JieMe U
npejJjiaraTb BO3MOXKHbIE IIYTH €€ pellleHUs C OIOPOU Ha MHPOPMALIHMIO U3
y4e6HHMKA U CTIpaBOYHbIe MaTepHaJIbl, pecypchbl MHTepHeTa.
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero H3yUYeHust o0pa3oBaTejibHbIE
padoThI padoThl
pecypchl
[Ipenmer xumuu. Poss xumun B
1 JKU3HU yesoBeka. Tena u 1 bubmmorexa LOK
’ 04.09.2024 | https://m.edsoo.ru/ff0d210c
BeIlleCTBa
2 Ilonarue o MeTo1ax MO3HAHUS B 1 bu6moreka [IOK
XUMUHU 07.09.2024 | https://m.edsoo.ru/ff0d227e
[TpakTrueckast pabora Ne 1
3 «[IpaBmiia paboThI B 1ab0paTOopuun 1 1 bubnuoreka [JOK
1 IpUEMBI 0OpaIIEHUS C 11.09.2024 | https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM)
4 YucTele BeecTBa U CMECH. 1 bubmuoreka [JOK
CriocoOnl pasneneHus cMmecei 14.09.2024 | https://m.edsoo.ru/ff0d26ca
IT 6ota No 2
5 «IE);KTePJIIZ?I/II(;};\I;:cg;?Ha npumepe 1 1 bubmnorexa [JOK
! . PHMED 18.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJICKYJTBI 1 Eubmiorexa OK
v 21.09.2024 | https://m.edsoo.ru/ff0d2a6c
;| e e[
25.09.2024 | https://m.edsoo.ru/ff0d2be8
JJIEMEHTOB

44



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmuoreka [IOK

8 Hpoctsie i croxkHbIe BelECTBA 28.09.2024 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOE YICHHUE bubmorexa HOK
YIPIPHOE Y1 02.10.2024 |  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BellecTB. Xumudeckas opmysa. bubnuoteka [JOK
BanenTHocTh aToMOB 05.10.2024 | https://m.edsoo.ru/ff0d2eae
XUMHUYCCKUX DJIEMEHTOB
0] .
11| Omoceman worexympian BuGmorexa LIOK
P 09.10.2024 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XHMHAYECKOTO bu6moreka [IOK
3JIEMEHTA B COEUHEHNH 12.10.2024 | https://m.edsoo.ru/ff0d350c
13 Koaunuectso BemecrBa. MoJb. bubnuorexa [JOK
Momsipaast Mmacca 16.10.2024 | https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
SIBJICHUS. XUMUYECKasl PEaKIIHs 19.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycioBUs MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PEAKITUN 23.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUSI MACChI bubnuorexa [JOK
BeIEeCTB. XUMHUYECKUE YPABHCHHS 26.10.2024 | https://m.edsoo.ru/ff0d3b88
BrrunciieHus: KOJIM4ecTBa, MacChl
17 BEIIECTBA M0 YPaBHEHUSIM bubmnorexa [JOK
. 09.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukarnus XuMU4ecKux
18 peaxiuit (CoeqMHEeHHUS], bu6mmoreka [JOK
pa3noXeHus1, 3aMeIlEeHNUs, 13.11.2024 | https://m.edsoo.ru/ff0d3f34

oOMeHa)
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M. B. JIoMOHOCOB — y4€HBbIN-

bu6mmoreka [IOK

19 | ommanonezmct. Obobmete 1 16.11.2024 | https://m.edsoo.ru/ff0d40c4
crcTeMaTH3alKs 3HAHUI
KonTpomasnas padora Nel mo teme
20 «BempeCTBa u )I:HMquCKI/Ie bubmorexa HOK
20.11.2024 | https://m.edsoo.ru/ff0d4290
peaKIum
B — .C
21 B:33nya K;fneg Bor%f 3neol\izzz " bubmorera [JOK
A% POz 23.11.2024 | https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
duznuecKue U XUMUIECKUE
29 CBOMCTBA KUCJIOPOia (peaKIuu bubnuorexa [JOK
okucnenus, ropenue). [lonstue 27.11.2024 | https://m.edsoo.ru/ff0d4614
00 okcHaax
CriocoObI moTydeHHsI KHCII0POaa
23 B JJaOOpaToOpuu 1 bubnuoreka [IOK
npomslieHHOCTH. [IpuMenenue 30.11.2024 | https://m.edsoo.ru/ff0d497a
KHCIIOpoa
TennoBoii 3 HekT XuMHIeCKOM
24 IT): aiﬂi&?ﬁiﬁ? ABHCHHUH bubmorera [JOK
P P ’ 04.12.2024 | https://m.edsoo.ru/ff0d4790
9K30- U DHJIOTEPMUYECCKHUX
peaKmusx
T A BuGmiorera LIOK
P Ayxa, 07.12.2024 | https://m.edsoo.ru/ff0d4cda
€ro MpeIoTBPAIICHUS
26 ITpaktuyeckas padora Ne 3 no bubnuoreka IIOK
teme «llomydyenue u cobupanue 11.12.2024 | https://m.edsoo.ru/ff0d4ae2
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KHCJIOpOoda, U3YUCHUC CI'O

CBOMCTBY
Bomopoa — 3neMeHT u mpocToe
27 Beu)jefnfo. Haxoxnaenue 5 bubmnorexa [JOK
14.12.2024 | https://m.edsoo.ru/ff0d4dd0
IPUpOJIe
dusnyeckre U XUMUYECKUE
28 CBO¥CTBa Bojiopoa. [Ipumenenue bubmorera [JOK
18.12.2024 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 IloHaTue 0 KHCIIOTaX U COJIIX bubmorexa [TOK
21.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Crioco0pl oTy4eHus BOJAOPO/Ia B bubnuotexa [JOK
naboparopun 25.12.2024 | https://m.edsoo.ru/ff0d4dd0
[IpaxTrueckas padota Ne 4 o
31 teme «[lomydyenue u cobupanue bubnuorexa [JOK
BOJIOPOJIa, U3yUCHHUE ETO 28.12.2024 | https://m.edsoo.ru/ff0d4f42
CBOMCTBY
32 Monspabiii 00b€M ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo 11.01.2025 | https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIM4yecTBa
33 BEIIIECTBA ra3a Io €ro U3BECTHOMY bubmuoreka [JOK
KOJIMYECTBY BEIIECTBA U 15.01.2025 | https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncienus o0bEMOB ra3os 10
34 YPaBHEHUIO PEAKIIUU Ha OCHOBE bu6mmoreka [JOK
3aKOHA 00BEMHBIX OTHOIIEHUIH 18.01.2025 | https://m.edsoo.ru/ff0d5708
rasoB
35 dOu3nveCcKue U XUMUYECKHE bu6mmoreka [JOK
CBOIICTBa BOJEI 22.01.2025 | https://m.edsoo.ru/ff0d587a

47



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

Cocras ocHoBauuii. [lousrue 00

bubmuoreka [IOK

36 WHJIUKATOpax 25.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 HacsIienHbie ¥ HEHACHIIIICHHBIE bu6mmoreka [IOK
pactBopbl. MaccoBas J10J1s 29.01.2025 | https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
[IpaxTrueckas padora Ne 5 no

38 teme «lIpuroroBienue pacTBOpoB bubnuotexa [JOK
C ompeeIéHHON MacCOBOM 01 01.02.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

39 KonTponbnas pabora No2 o teme bubnuoreka [JOK
«Kucmopon. Bomopo. Bomay 05.02.2025 | https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKanus, bubnuoreka [JOK
HOMEHKJIaTypa 08.02.2025 | https://m.edsoo.ru/ff0d664e
[Tosnydyenne u xuMu4uecKue

41 0130171}:;33 KHCIIOTHBIX, OCHOBHBIX bubmorexa I[JOK

’ 12.02.2025 | https://m.edsoo.ru/ff0d664e
1 aM(OTEPHBIX OKCHUIOB

42 OcHoBaHUsI: COCTaB, bubnuoreka [JOK
Kiaccudukaiys, HOMEHKIaTypa 15.02.2025 | https://m.edsoo.ru/ff0d67ca

43 [Tosnydenune u xuMudecKue bubnuorexa [JOK
CBOMCTBAa OCHOBAHUH 19.02.2025 | https://m.edsoo.ru/ff0d67ca

44 Kucnorsr: cocras, bubmuoreka [JOK
KJ1accu(uKaus, HOMEHKIIATypa 22.02.2025 | https://m.edsoo.ru/ffOdfee2

45 [Tosmyuenue u xumuueckue bubnuorexa [IOK
CBOHCTBA KHCJIOT 26.02.2025 | https://m.edsoo.ru/ffOdfee?
Conu (cpenHue): HOMEHKIIATypa,

46 CHOCO(6L1;) l'II([)J'Ile)eHI/I}I XI/IMH‘IZSKI/IG bubmorexa LIOK

’ 29.02.2025 | https://m.edsoo.ru/00ad9474

CBOMCTBA

48



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

[Tpaktuyeckas padora Ne 6.
Pemenne SKCIICPUMCHTAJIbHBIX

a7 3aja4 1o Teme «OCHOBHEIC bubnmorexa LIOK
04.03.2025 | https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHUYECKUX
COCIUHCHHID
I'eneTnueckas CBI3b MEXK
48 KJlaccaMu HeOpFaHI/IIIeCKI/II:(y bubmorera [JOK
. 07.03.2025 | https://m.edsoo.ru/00ad9a50
COeIMHECHUI
O06o001meHre 1 CHCTEMAaTH3aIIHs
49 3HaHuM Mo TeMme "OCHOBHBIE bubnuorexa [JOK
KJIaCChl HEOPTraHUYECKUX 11.03.2025 | https://m.edsoo.ru/00ad9ch2
coeaquHEHMI"
KonTponbras padota Ne3 1o Teme
o | oo 2 e pmorea 10K
on 14.03.2025 | https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHCHUI
[TepBbie MOMBITKH
51 KJIacCu(PUKAIUA XUMAYECKUX bubnuoreka [IOK
anemeHTOB. [ToHsTHE O rpynIax 18.03.2025 | https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJICMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuonnueckas cucrema bubnuoreka [JOK
XUMUYECKUX 3neMeHToB 1. U. 21.03.2025 | https://m.edsoo.ru/00ada52c
MeHnpeneeBa
53 [Tepuoapl, TPYIIIBI, TIOATPYIIIIEI bubmnorexa [IOK
PHOJABL, TPYHITIBL, HOATPYI 01.04.2025 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB bubnuoreka [JOK
aTOMHBIX siaep. M30Tombl 04.04.2025 | https://m.edsoo.ru/00ada342
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CrpoeHue IIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 [Tepuoaunueckoii cucremsr /1. U. 08.04.2025 | https://m.edsoo.ru/00ada6bc
MenaeneeBa
XapakTepucTUKa XUMHAYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuoanueckoii cucreme /1. U. 11.04.2025 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro
57 3aKOHA JIJI Pa3BUTHS HAYKU U bubnuorexa [JOK
npaktuku. /. 1. Mennenee — 15.04.2025 | https://m.edsoo.ru/00ada96e
Y4€HBIN, MEIATOT U TPaXIaHIH
58 DJIEKTPOOTPHUIIATETLHOCTh aTOMOB bubnuorexa [JOK
XHMHUYECKHX 3JIEMEHTOB 18.04.2025 | https://m.edsoo.ru/00adaab8
59 HMonHas xumMuyeckast CBA3b bubmorexa IIOK
22.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnuoreka [JOK
XHUMHYECKas CBSI3b 25.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnsipHas bubnuorexa [JOK
XHUMHYECKas CBSI3b 02.05.2025 | https://m.edsoo.ru/00adaab9
62 CreneHb OKHCICHUS Eubmorexa HOK
06.05.2025 | https://m.edsoo.ru/00adae28
63 OkucauTenbHo- bubmuoreka [JOK
BOCCTaHOBHUTEJIbHBIC PEAKITUN 13.05.2025 | https://m.edsoo.ru/00adb076
64 OKHCIIUTEIIN ¥ BOCCTAHOBHUTEIIN Eubmiorexa OK
16.05.2025 | https://m.edsoo.ru/00adb076
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KonTtponsHas padota Ne4 mo teme

65 «Crpoenue aroma. XuMu4ecKas 1 bubmorexa HOK
' 20.05.2025 | https://m.edsoo.ru/00adb486
CBSI3b»
66 O06o00mIeHne 1 cucTeMaTU3aIus 1 bubmmorexa [IOK
3HaHU# 3a Kypc Xumus 8§ 23.05.2025 | https://m.edsoo.ru/00adb33c
bubmmoreka [{OK
1
67 Hrorosas KOHTpOILHAT padoTa 28.05.2025 | https://m.edsoo.ru/00ad9ch?
. bubmmoreka [{OK
1
68 AHAIIH3 KOHTPOIBHOH paboTh! 29.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara udposbie
Tema ypoka KonTpoubusbie | IlpakTHueckue A udp
n/n Bcero H3YYeHU S oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOC 3MEHE

2 CBEI‘/'II;T:[ XEIII\{/H/II;FeP::I]:I/II;I( I;AH:M:II{/TOB 1 bubmorexa IJOK

. 07.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
Kunacc a
3 HOMe:HIg:tIi< H:I iel:i) FaHUYECKUX 1 bubmorexa IIOK
P P 11.09.2024 | https://m.edsoo.ru/00adb7e2
BEIECTB
B €CKOM CBsI3
4| o prerammecinx 1 buGmorera LIOK
i P 14.09.2024 | https://m.edsoo.ru/00adbac6
peméToK
Kontponbras padorta Nel o

5 teme «IloBTOpeHue u 1 1
yriayOJieHne 3HaHUH OCHOBHBIX 18.09.2024
pa3aenoB Kypca 8 Kiiaccay
K
peart P 21.09.2024 | https://m.edsoo.ru/00adbch0
MpU3HAKaM

7 [Tonsarue o ckopoctu 1 bubnuoreka [JOK
xumMudeckom peakuuu. [lonsitue 25.09.2024 | https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adbe9a

0 TOMOTE€HHBIX U T€TEPOTr€HHBIX
peaKuusx

TloHATHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOIIME HA CKOPOCTh

bu6mmorexa [IOK

8 XUMUYECKON PEaKiuu u 28.09.2024 | https://m.edsoo.ru/00adc28c
IOJIOKEHNE XUMHUUYECKOTO
paBHOBECHS
9 OKuCIUTEbHO- bubmmoreka [{OK
BOCCTAaHOBHTEJIbHBIE PEAKITUN 02.10.2024 | https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTHYECKOMI
10 )II/IC(IJ)OI_[I/IaI_[I/II/IPCI/IJ'H)HBIC 5 Bubmaorexa IIOK
05.10.2024 | https://m.edsoo.ru/00adcd68
ci1abble AIIEKTPOJIUTHI
11 Honnslie ypaBHEHHS peaKI[Ail bubmorexa LIOK
M peaxtl 09.10.2024 | https://m.edsoo.ru/00add448
XUMHYeCKHEe CBOMCTBA KHUCIOT U
12| npescrammerni o6 Bumorera LIOK
el . 12.10.2024 | https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKOU
IUCCOLIMAIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE MpeJCcTaBleHuit 00 bubnuoreka [JOK
3NEKTPOJUTUYECKOU 16.10.2024 | https://m.edsoo.ru/00add8b2
IIACCOLMAIAN
14 ITonarue o ruaponse conen Brbmaorexa [JOK
P 19.10.2024 | https://m.edsoo.ru/00add9d4
15 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HAHUU II0 TEME 23.10.2024 | https://m.edsoo.ru/00addd12
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"DNIEeKTpOIUTHYECKAS
qucconranua. XUMUYECKUE
peakuuu B pacTBopax”

[Ipaktuyeckas padora Ne 1.

bu6mmoreka [IOK

16 «PeLICHHE JKCTIEPHMEHTATLHEIX 26.10.2024 | https://m.edsoo.ru/00addbfa
3a1au9»
KonTponsnas pabora Ne2 no
17 TeMe «DIIEKTPOJINTUYECKast bubnuorexa [JOK
JUCCOITHAINSA. XUMUUECKHE 09.11.2024 | https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
06
18 | razoreron. Xmmmuccre Brémorera LIOK
. ' 13.11.2024 | https://m.edsoo.ru/00addfe2
CBOWCTBa Ha IIPUMeEpPE XJI0pa
X .C
19 KJ&%Z?T{ZS\E?%C?(EZH;HOﬁCTBa bubmorexa [TOK
’ ’ 16.11.2024 | https://m.edsoo.ru/00ade104
MOJIyueHue, MPUMEHEHHE
I1 6ota Ne 2
20 | rewe dlonyuerne commmoit BuGaotexa LIOK
Vi i . 20.11.2024 | https://m.edsoo.ru/00ade348
KHUCIIOTBI, U3y4eHHE €€ CBONCTB
Boruncnenus no ypaBHEHUSIM
21 XUMHUUYECKUX PEaKIUi, eciu bubnuoreka [JOK
OJIVH U3 PEareHTOB JIaH B 23.11.2024 | https://m.edsoo.ru/00ade488
M30BITKE
29 OO1as XxapakTepucTuKa bubnuoreka [JOK
251eMeHTOB VIA-rpymnmnbl 27.11.2024 | https://m.edsoo.ru/00ade64a
23 AnnoTtpomnHsle MoAU(pUKaLUU bubnuoreka IIOK
cepsl. Haxoxienue cepsl u eé 30.11.2024 | https://m.edsoo.ru/00ade64a
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COEIMHEHUI B IIPUPOJE.
XHWMHYECKUE CBOMCTBA CEPBI

CepoBoa0po1, CTpOCHHUE,

24 ¢bu3nvecKkre 1 XUMHUECKUE bubmorexa LHOK
. 04.12.2024 | https://m.edsoo.ru/00ade802

CBOMCTBa
Oxcunpl cepol. CepHas KUCIIOTA, Butnmorexa [OK

25 (1)1/1331 HCCITHE 1 XHMITACCIHE 07.12.2024 | https://m.edsoo.ru/00adea28
CBOUCTBA, IPUMCHCHHUEC
XUMUYECKUE PEAKIINH,
JIeXKAIINe B OCHOBE
MIPOMBIIIJIEHHOTO Crioco0a BuGmorexa LIOK

26 HOJIYHCHIA CEPHON KHCIOTRL 11.12.2024 | https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpY)Karollen cpeibl
COCTMHCHUSIMU CEPBI

97 Brruncnenne maccoBoi 101 bubnuorexa [JOK
BBIXOJa ITPOAYKTA PEAKLIMU 14.12.2024 | https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa
31eMeHTOB VA-rpynbl. A30T, BuGnorexa LIOK

28 PACHPOCTPAHEHHE B IPHPOUE, 18.12.2024 | https://m.edsoo.ru/00adeea6
(bM3UYECKHEe U XUMHUYECKUE
CBOMCTBA
AMMHMaK, ero pusndeckue u BuGmorexa OK

29 RUMITICCIRHIE CBOCTEA, 21.12.2024 | https://m.edsoo.ru/00adf004
MOJIy4YeHUE ¥ PUMEHEHHE
IIpakTuyeckas padora Ne 3 no Bu6morexa LIOK

30 reme «llostyenme aMmHaxa, 25.12.2024 | https://m.edsoo.ru/00adf180

HU3YUCHHUC CTO CBOMCTBY
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A30THas KHCIOTa, €€

31 ¢bu3nvecKne 1 XUMHUECKUE bubmorexa LHOK
N 28.12.2024 | https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnonp3oBanue HUTPATOB U
COJIEl aMMOHMS B KQUECTBE
39 MUHEpaJIbHBIX YI0OpPEHUH. bubnuorexa [JOK
XUMHYECKOE 3arpsi3HeHNE 11.01.2025 | https://m.edsoo.ru/00adf518
OKpYKaroILEen CpeJIbl
COCIMHEHUSIMHU a30Ta
®docdop. Oxcua pochopa (V) u
33 (ocdopras kucrnora, bubnuotexa [JOK
(br3UYEeCKre U XUMHUYECKUE 15.01.2025 | https://m.edsoo.ru/00adf68a
CBOICTBA, MOJYyYEHUE
Hcnonws3oBanue docdaToB B
34 Ka4yeCTBE MUHEPAJIbHbBIX bubnuoreka [IOK
ynoOpeHuil. 3arpsi3HeHHe 18.01.2025 | https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
VYrnepon, pacpocTpaHeHUe B BuGmorexa [OK
3 1PHPOAE, (bmmelcme 1 22.01.2025 | https://m.edsoo.ru/00adfd9c
XUMHYECKUE CBOMCTBA
Oxcunpl yriaeposa, ux
(buznuecKkue U XMuMUYECKUE BuGmorexa OK
36 CBOHCTBA. IKOJOTHHCCKHC 25.01.2025 | https://m.edsoo.ru/00adfebe
Mpo0IeMbl, CBSI3aHHBIE C
okcuzaoM yriepoaa (IV)
37 VYrosbHas KUCHOTA U €€ CONn bubmorexa HOK
29.01.2025 | https://m.edsoo.ru/00ae006¢c
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[Ipaktuyeckas padora Ne 4 o
teme "[lomydenue yriekucioro

bu6mmoreka [IOK

38 raza. KauectBeHnast peakuus Ha 01.02.2025 | https://m.edsoo.ru/00ae027¢e
KapOOHaT-UOH"
II §)
30| opranmscoxms nemeerna Kk o Bumorexa [IOK
p B 05.02.2025 | https://m.edsoo.ru/00ae054¢e
COCIIMHEHUSX yIIIepo/ia
40 Kpemunii 1 ero coennaeHus Bubmmorexa HOK
p a 08.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTueckas padora Ne 5.
a1 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [JOK
3a7a4 1o teMe «BaxHeimme 12.02.2025 | https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COCIUHEHU
K 0ota Ne3
42 Te?vII{eT E%J;;i{lj:ﬁﬁnzT}?eMoeT:;HH bubmorexa LIOK
15.02.2025 | https://m.edsoo.ru/00ae0el8
U UX COCIUHEHU»
OO6mras xapakTepucTuKa
XAMHYECKUAX DJIEMEHTOB —
43 MeTajiIoB. MeTajandeckast bubnuoreka [JOK
CBA3b U MeTa/JIM4YecKas 19.02.2025 | https://m.edsoo.ru/00ael103e
KpUCTAJUTMYECKas pemIéTka.
dusnyeckre CBOMCTBA METAILIIOB
X N
44 MZITI\{aEEZKI/IBeJIZi(T)ngE\m%CKHﬁ Brbmiorexa [JOK
] vp 22.02.2025 | https://m.edsoo.ru/00ae1156
PAI HANIPSKEHUH METalIOB
o | ooty o
' ’ 26.02.2025 | https://m.edsoo.ru/00ae1156

Brrunciaenus mo YpaBHCHUAM
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XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB COJIECPIKUT
IIpUMecH

46 [TonsiTHE O KOPPO3UH METAIIIOB BH6J_IHOTeKa LOK
29.02.2025 | https://m.edsoo.ru/00ael1278
bubmmoreka [{OK
47 Llenotrere MeTas! 04.03.2025 https://m.edsoc])_.I ru/00ael4b2
48 Okcubl ¥ THAPOKCUIBI HATPHUS bubnuotexa [JOK
W KaJus 07.03.2025 | https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENBHBIE METAILITBI — bubnuorexa [JOK
KaJbLIUI ¥ Mardui 11.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxneiimmne coeuHEHAS bu6moreka [IOK
KaJIbIUs 14.03.2025 | https://m.edsoo.ru/00ael15e8
51 O06o00meHNe U CHCTEMAaTH3aITHS
3HAHUH 18.03.2025
59 JKEcTroCTh BOABI M CIIOCOOBI €& bubnuorexa [JOK
YCTpaHECHHS 21.03.2025 | https://m.edsoo.ru/00ae1886
o | e e o Bismore 10K
P — 01.04.2025 | https://m.edsoo.ru/00aelae8
. bu6mmoreka [JOK
>4 Amommimii 04.04.2025 https://m.edsoc])_.[ ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA bubnuoreka [JOK
Y THAPOKCH]IA 08.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso 11.04.2025 https://m.edSO(I)_.[ ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U COJIH bu6mmoreka [JOK
xenesa (I1) u sxenesa (I1I) 15.04.2025 | https://m.edsoo.ru/00ae35e6
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O0001IeHUE U CUCTEMATU3 AL

58 3HAHUH 110 TSMC "AmdoTepHbIe 18.04.2025
COCTMHCHUS
[Ipaktuyeckas padora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubnuorexka [JOK
3a1a4 o teme «Baxueitmue 22.04.2025 | https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCIUHCHHUS
Brrurcnenus o ypaBHEHUSM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH M3 PEearcHTOB JaH B
60 I/I)?;I6BITK61?/IJ'II/I CO)IGpiIKI/IT bubmorexa HOK
25.04.2025 | https://m.edsoo.ru/00ael1750
npuMecH. Berancnenus
MAacCOBOM JIOJIM BBIXOIa
MPOAYKTA PEAKIIHI
O06o01enre U cucTeMaTru3arus
61 3HaHUH IO TeMe "Ba}KHeI/IH'I'I/Ie 02.05.2025
METaJUThl U UX COCTUHEHUS
Kontponbras padoTta Ne4 o
62 teMme «BaxkHelme MeTalIbl 1 06.05.2025
WX COCIMHCHHUS
63 O06o00IIeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HaHMU 3a Kypc Xumus 9. 13.05.2025 | https://m.edsoo.ru/00ae0d0a
64 O06001eHne u cucTeMaTu3anus bubnuoreka [JOK
3HAHUM 16.05.2025 | https://m.edsoo.ru/00ad9ch2
65 Htoroas koHTpoJbHas paboTa bubmmorexa [JOK
20.05.2025 | https://m.edsoo.ru/00adb33c
66 BemectBa u maTepuasl B bu6mmoreka [JOK
MOBCEAHEBHOM KM3HU YEJIOBEKA 23.05.2025 | https://m.edsoo.ru/00ae3f50
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67 XUMHYECKOE 3arpsi3HEHUE 1 bubnuorexa [IOK
OKpY’Karollel cpe/ibl 24.05.2025 | https://m.edsoo.ru/00ae4270
68 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
IKOJIOTHYECKUX MPOOIEM 24.05.2025 | https://m.edsoo.ru/00ae4270
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «lIpocBenienue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. l'abpuensu O. C., Bockob6orinukosa H. I1., SmrykoBa A. B. Hactonbhas
KHHTa yauTensi. XuMus. 8 ki1.: Metonuueckoe nocodue. - M.: [Ipoda, 2021.
2. I'abpuensu O. C., AmykoBa A. B. Terpaap 1151 1a00paTOPHBIX OMBITOB
npaktuueckux pabdot. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 Kiaccy.
M.: Ipoda, 2022.

3. l'abpuensn, O. C. Metoguueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumusy. 8 knacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 109.

4. T'abpuensH, O. C. Metoaudeckoe nocooue k yueonuky O. C. ['abpuensaa
«Xumusy. 9 knacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosioruyeckre kaptel K yueoOHuky O. C. 'aOpuensina « Xumusl.
8 kmacey : meroguueckoe mocodwue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosiorudeckue kaptel K yueOuuky O. C. I'abpuensna «Xumus.
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9 knaccy : metoauueckoe nocodue / JI. 1. Acanoa. — M. : [Ipoda, 2018
7. Xumus. 8 ki1.: KoHTponbsHbIe U TpoBepoyHbIe padoThl K yueoHuky O. C.
["abpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. YiakoBa

u ap. - M.: [Ipoda, 2022. nanubie

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. «<EquHoe oKHO A0cTyIa K 00pa30oBaTEIbHBIM peCypcamy»-
http://windows.edu/ru

2. «Enunas xoyekius u@poBbIX 00pa30BaTEIbHBIX PECYPCOBY -
http://school-collektion.edu/ru

3. «DenepanbHBIA EHTP HHHOPMAITMOHHBIX 00pa30BaTEILHBIX PECYPCOBY -

http://fcior.edu.ru, http://eor.edu.ru
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