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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma Mo XMMHUK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJ€HA HAa OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeibHOM  MpOrpaMMbl ~ OCHOBHOTO  00mmiero  oOpa3oBaHwus,
npeactaBieHHbIXx B DI'OC O0O, a taxxe Ha ocHOBe (elepanbHON padboueit
MporpaMMbl BOCIIUTAHUSI U C YYETOM KOHIICTIIMU MPENoJaBaHusi yueOHOTO
npeaMmera «XuMus» B 00pa3oBaTelIbHbIX oOpraHuzauusax Poccuiickoii
denepaunu.

[IporpamMma mo xumuu Aa€T NMpeACTaBICHUE O LEJAX, OOIIeH CTpaTeruu
o0y4eHUsl, BOCIIUTAHUSI W PA3BUTHUSI OOYUYAIOIIMXCS CPEICTBAMHU Y4EOHOTO
npeaMeTa, yCTaHaBIWMBAaeT  00si3aTelbHOE  MPEJIMETHOE  COJIepXKaHue,
IpeayCMaTpHUBAET pacTpe/ieSICeHHe ero Mo KjaccaM W CTPYKTYpUPOBaHHUE IO
paszieiniaM M TeMaM IporpaMMbl MO XHMHH, ONPENENsIeT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATEIBHOCTh HW3YUYEHUSI XUMHUU C Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBsA3€H, JIOTMKA YYEOHOTO TMpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0y4YalIIUXCs, OMpPEAeseT BO3MOXKHOCTH TMpeaMeTa s
peanuzanuu  TpeOOBaHM K  pe3yjbTaTaM  OCBOCHHS  OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO 00IIero o0pa3oBaHusi, a
TaKKe TpeOOBaHWI K pe3ylbTaTaM OOy4YeHUss XMMUU Ha YpOBHE Ieiei
U3y4YeHHs] TpeJMeTa W  OCHOBHBIX BHUIOB  y4eOHO-TIO3HABATEIHHOM
NEATEeIILHOCTH 00YyUYaroIIerocs Mo OCBOSHUIO YIEOHOTO COJIePKAHUS.

3HaHMEe XUMHUH CIY>KUT OCHOBOM Uisi (hOPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro TMpPeACTaBICHUA O MaTepHaIbHOM EIUHCTBE MHPA,
BAXHYIO pOJIb WrpaloT (QopMuUpyeMble XUMHUEH TMPEJCTaBICHUS O
B3aMMOIIPEBPAIICHUSX YPHEPTUU U 00 DBOJIOIMH BEIIECTB B MPUPOJIC, O MyTIX
pelIeHus] TJIO0ANBbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS UYEJIOBEYECTBA —
CBIPHEBOM, HSHEPreTUUYECKOM, MUINEBOM M HKOJOrHYECKoil O€30I1acHOCTH,
mpo0IeM 3paBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET peajn3alii BO3MOXKHOCTEH JUIsl CaMOpa3BUTHS U
dbopMupoBaHUS KyJIbTYpbl JUYHOCTH, €€ oOmed u (QyHKIIMOHAIBHON
IPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIUIEHUSI U  TBOPYECKHUX
crocoOHOCTEeM O0yYarolmMuXcs, HAaBBIKOB HX CaMOCTOATENIbHOM ydeOHOU
NEATeNIbHOCTH, OKCIEPUMEHTAIbHBIX W  HCCIEIOBAaTEIbCKUX  YMEHUH,



HEOOXOJIUMBIX KaK B TMOBCEIHEBHOW KU3HH, TaK U B MPOdeCCHOHAIBHOU
NeSATEeNbHOCTH;

3HAKOMUT CO CTEU(UKON HAYYHOTO MBIILICHUS, 3aKIabIBAET OCHOBBI
[EIOCTHOTO B3TJIAJIa HAa E€IAWHCTBO TMPHUPOJLI U 4YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM  3TarioM B (OPMHUPOBAHUU  E€CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH 00YyYaroIUXCS;

crocoOCTByeT  (OPMUPOBAHMIO  I[EHHOCTHOTO  OTHOIICHUS K
€CTEeCTBEHHO-HAYUHBIM 3HAHMSIM, K MPUPOJIC, K YEJTOBEKY, BHOCUT CBOW BKJIA]
B DKOJIOTHMYECKOE 00pa30oBaHUE 00yJarOIIUXCS.

JlaHHble  HampaBJeHUS B  OOYYCHMM XHMHH  O0ECIEeUHUBAIOTCS
cenu@uKord  colepkaHusg y4yeOHOro TpeAMeTa, KOTOPBIM  SIBISETCS
NeJJarorTUYecKy aJalnTUPOBAHHBIM OTPaKCHUEM 0a30BOM HayKHM XUMHUM Ha
OIPEAECIIEHHOM JTalle €€ pa3BUTHA.

Kypc xwumum Ha ypoBHE OCHOBHOTO oOImero oOpa3oBaHUs
OPUCHTHPOBAH Ha OCBOCHUE OOYYAIOIMIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX
MOHSATUN XUMHHU, OCHOB HEOPTaHWYECKOW XUMHUU M HEKOTOPBIX OTIEIBHBIX
3HAYMMBIX MTOHSATHI OPraHUYECKOU XUMHUH.

CtpykTypa coaepkaHus MporpaMMbl MO XUMUU CHOPMHpPOBAHA Ha
OCHOBE CHCTEMHOTO noaxoza k e€ n3yueHuro. CoueprkaHue CKIIaIbIBAETCS U3
CUCTEMBI MOHATUI 0 XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI MOHITHI
0 xuMuyeckod peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHHW30BaHbI IO
NPUHIUITY MOCIEA0BATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKUX
IpEACTaBICHUN PA3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona J[. 1. MeHaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHS O CTPOEHUU aTOMa U XUMHUUYECKOU CBSI3U;

— MpPEACTaBICHUM 00 HSIIEKTPOJUTUUYECKON IUCCONMALMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHMS PACCMATPUBAIOTCS HA OCHOBE SMIIUPHUYECKU
MOJIYYCHHBIX M OCMBICIICHHBIX (AKTOB, Pa3BUBAIOTCS TOCIEIOBATEIBHO OT
OTHOTO YpPOBHS K JPYroMy, BBINONHSAS (YHKIMKA OOBSCHEHHUS W
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUSI M BO3MOXHOCTEH MPAKTUYECKOTrO
MIPUMEHEHUS U TIOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mNpoOrpaMmbl MO XHUMHH CIIOCOOCTBYeT (HOPMHUPOBAHUIO
MPEJICTABIEHNASI O XUMUYECKOW COCTABJSAIOLICH HAy4HOM KapTUHBI MHpA B
JOoTuKe €€ CUCTEMHOW NPHUPOJbI, IIEHHOCTHOIO OTHOUIEHUS K HAyYHOMY
3HAHUI0O M METOJaM I03HaHUs B Hayke. M3yueHue XUMHHM MPOUCXOIUT C



MPUBJICYCHUEM 3HAaHUW U3 paHee M3YYCHHBIX YYEOHBIX MPEIAMETOB:
«Oxpyxaromuid Mup», «brnonoruns. 5—7 knacce» u «Pusuka. 7 Kimacey.

[Ipu u3yuyeHMH XUMHUU TPOUCXOAUT (HOPMHUpPOBAHHE 3HAHHI OCHOB
XUMUYECKOM HAyKM Kak o00JIaCTH  COBPEMEHHOTO  €CTECTBO3HAHUS,
MPAKTUYECKON JIESITEIPHOCTH YEJIOBEKa W KaK OJJHOIO0 W3 KOMIIOHEHTOB
MUPOBOHM KYyJBTYpHI. 3ajada y4eOHOro mnpeaMera COCTOUT B (hOPMUPOBAHUU
CHUCTEMbl XUMUUYECKUX 3HAHUN — BaKHEHUIIUX (DAKTOB, MOHATHM, 3aKOHOB U
TEOPETHUYECKUX TOJIOKEHUM, JTOCTYMHBIX O0OOIIEHUI MHUPOBO33PEHUYECKOTO
XapakTepa, sA3blKa HayKu, B IPUOOIIEHUH K HAyYHBIM METOJIaM MO3HAHUS MPHU
U3YUYEHUHU BEIIECTB U XUMUUYECKUX peaKIuil, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATEILHBIX YMEHUM M MX MPUMEHEHUH B y4eOHO-IO3HABAaTEIbHOU U
y4eOHO-UCCIEIOBATENbCKON JIEITEIbHOCTH, OCBOCHHM MPaBHJI OE30MaCHOTO
oOpalieHust ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKH3HHU.

[Ipy u3yyeHMH XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS
Ba)KHOE 3HAUYCHHUE PHUOOpETN TaKKe IeJH, KaK:

— (GopMHpPOBaHUE HHTEIUICKTYyIbHO PA3BUTON JUYHOCTH, TOTOBOM K
caM0oOOpa30BaHUIO,  COTPYAHUYECTBY,  CAMOCTOATEIILHOMY  IPUHSITHIO
pelieHui, crnocoOHON aaanTUpPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSIM
KU3HHU;

— HampaBJI€HHOCTh OOYYEeHHs Ha CHCTEeMAaTHYecKoe MpUOOIIeHne
00y4JaromuXcs K CaMOCTOSITEILHOM MMO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METOoJIaM TO3HaHUs, (OPMHUPYIOUTUM MOTHBAIIMIO U PA3BUTHE CIOCOOHOCTEH
K XUMUH;

— o0ecredyeHre  YCIOBUM,  CIOCOOCTBYIOIIUX  HPHOOPETEHUIO
OoOy4JaromMMHCS  OMbITa Pa3HOOOpa3HOW JIESATENbHOCTH, TIIO3HAHHUS U
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHUUI), UMEIOIINX
YHUBEPCAIBHOE 3HAYEHUE ISl PA3JIUYHBIX BUJOB AEATEIbHOCTH;

— ¢opmupoBanue o0mIeH (QYHKIIMOHAIBHOW W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCIIE€ yMEHHH OOBSCHATH W OIICHUBATH SIBICHUS
OKPY’KarOUIEro MUpa, UCIOJIb3Ysl 3HAHUS U OIBIT, OJIYYEHHBIE [TPYU U3YYCHUU
XUMHH, TPUMEHATh MX MPU PEHICHUU MPOOJIeM B MOBCEIHEBHOW KU3HU H
TPYZOBOU AEITEIbHOCTH;

— QopmupoBanre y 0OyYarOmMXcs TYMAaHHCTUYECKUX OTHOIICHUMA,
MMOHUMAHHS [IEHHOCTH XMMHMYECKUX 3HAHHUU JJIs1 BBIPAOOTKH SKOJOTHUECKU
11eJIeCO00pa3HOT0 TIOBEICHHUS B OBITY M TPYIOBOW JACSATEIBHOCTH B IEJAX
COXpaHEHHMs CBOETO 37J0POBbs U OKPYKAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBALIMKU K OOYUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHUI0O Ha OCHOBE YCBOEHHUS OOIIECYEIOBEUYECKUX IIEHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY TIpoduias © HAMPaBIECHHOCTH
JanbHeuIIero o0yyeHus.

OOmiee 4YnCIO YacOB, OTBEAEHHBIX JJIsI W3YYCHHUS XUMHH Ha ypOBHE
OCHOBHOTO 00111ero 00pa3oBaHusi, coctapisier 136 ydacoB: B 8 kiacce — 68
yacoB (2 yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 4aca B HEJICIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Ponp XMMHUM B KU3HU YEJIOBEKA. XUMHS B CUCTEME
Hayk. Tema wm BemiectBa. DU3NUECKHE CBOMCTBAa BEHIECTB. ArperaTHoe
cocrtosiHue BemecTB. [loHATHE O Meromax MNO3HAHUSA B XUMUHU. YHCThIE
BemiecTBa U cMecu. CriocoObl pa3/iesieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUUYECKUE JIEMEHTbl. CHUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas popmyna. BaleHTHOCTh aTOMOB XUMUUYECKUX SJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsT aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJsipHAs Macca. MaccoBas 10 XUMHUYECKOTO
3JIEMEHTA B COCIMHCHUM.

KonmnuectBo BemectBa. Monbs. MonsipHas wmacca. Bzaumocsssb
KOJIMYECTBA, MAcChl U 4YMCla CTPYKTYPHBIX €IUHMI] BeliecTBa. Pacu€Thl 1o
dbopmynaM XUMHUUECKUX COCTUHEHUH.

du3znueckue M XUMHYECKHUE SBICHUA. XUMHUUYECKas peakius U e
OPU3HAKU. 3aKOH COXPAaHEHHUS MacChl BEIIECTB. XUMHUYECKHE YpPAaBHEHUS.
Knaccudukamuss  XuMuUYeCKUX  peakuudidi  (COeAMHEHUs,  pa3JIoKEHHs,
3aMelleHus, 0OMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHYECKOM IIOCYyJ0W, TpaBWjIaMH pabOTHl B
naboparopuu U TmpuéMamu oOpaleHus ¢ JIabopaTOPHBIM 00OPYIOBAHHEM,
U3y4eHHE U ONHCaHWe (PU3NYECKUX CBOMCTB OOpPA3IOB HEOPTAHMUYECKHUX
BElIeCTB, HaOmogeHue ¢usnueckux (TUTaBICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KUIIEHUE U KOHJEHCAIUS BOJbl) 1 XUMUYECKHUX
(ropenue cBeuu, MPOKaJIUBAHUE MEIHOW IPOBOJIOKH, B3aUMOJICHCTBHE MEJIa C
KHUCJIOTOM) SIBJICHUW, HAONIOJEHHWE W OINHCAaHUE NPHU3HAKOB MPOTEKaHUs
XUMUYECKUX peakuui (pa3noKeHue caxapa, B3aUMOJAECHCTBUE CEpHOU
KHCJIIOTBI C XJOpUIOM Oapus, pasznoxeHue ruapokcuna meau (II) mpu
HarpeBaHWU, B3aUMOJICUCTBUE *keje3a ¢ pacTBopoM coiu meau (I1), nsydenue
CIIOCOOOB pa3felieHus] CMeceil: ¢ TOMOIIbI0 MAarHuTa, (QUIBTPOBAHUE,
BBIIAPUBAHUE, JUCTWUIANMS, Xpomatorpadus, MPOBEICHUE OYUCTKU
MOBApEHHOW COJIM, HAOJIOJICHME U OINUCAHUE PE3YJIbTAaTOB MPOBEACHUS
ONBITa, WUIHOCTPUPYIOIIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJEIEH
MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHeilme npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB



Bo3nyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kucimopon — »sneMeHT u
npocTtoe BemiecTBo. Haxoxaenue kuciopoja B Mpupojsie, (Qu3nueckue U
XUMUYecKkrue cBoiicTBa (peakuun ropenus). Oxcuabsl. [Ipumenenue
kuciopoaa. CnocoObl ModydyeHUs KucCiopoja B jJabopaTopuu U
npoMbinuieHHOCTH. KpyroBopot kucinoponaa B npupoae. O30H — aJuIOTpOnHas
MOAU(pUKALMS KUCIOPOIA.

TeroBolt  »ddexT  XUMHYECKOM  peakiuu, TEPMOXHUMHYECKUE
YPaBHEHUS, 3K30- U SHAOTEPMUUYECKUE peaklvu. TOIUIMBO: yrojib U METaH.
3arpsi3HEHHE BO37yXa, YCHWICHHE TMapHUKOBOro »sddekra, paspylieHue
030HOBOTO CIIOSI.

Bonopon — sneMeHT M mpoctoe BemiecTBo. HaxoxaeHuwe Boaopoja B
npupoje, (uanyeckrue M XUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonydeHusi. Kucnotel u conm.

Momnsipabiii 00BEM ra3oB. Pacy€Thl Mo XUMUYECKUM YpaBHEHUSIM.

dusnyeckue CBOWCTBa BOAbl. Boma kak pacTtBopuTenb. PacTBOpSL.
HacplilieHHbIe 1 HEHACHIIIIEHHBIE PACTBOPHI. PACTBOPUMOCTD BEIIECTB B BOJIE.
MaccoBast 10151 BeHlecTBa B pPacTBOpe. XHWMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpOB B MPUPOAE U B KU3HHU yenoBeka. Kpyrosopor
BOABl B NpHUpPOJE. 3arpsi3HEHUE NPUPOAHbIX BoA. OxpaHa W OYMCTKA
IPUPOIHBIX BO/I.

Knaccuduxanus HEOPraHMYECKUX COEIMHEHUI. Oxkcuapl.
Knaccudukanus okcumoB: coneoOpasyrone (OCHOBHbIE, KHCIOTHBIE,
amoTtepHbie) U HeconeoOpasyronue. Homenkiarypa okcuaoB. @usnyeckue
Y XMMHUYECKHE CBOMCTBA OKCHIOB. [lorydeHne okCuaoB.

OcnoBanusi. Knaccudukanuss ocHOBaHM: MIENOYM M HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. Duznueckue ©U XUMHUYECKHUE
CBOWCTBA OCHOBaHUi. [lonydyeHne oCHOBaHMM.

Kucnorel.  Knaccudukarmuss  xumcior.  Homenkiarypa  KHCIIOT.
Pu3nyecKne 1 XMMHYECKUE CBOMCTBA KUCIOT. P akTuBHOCTM MeTtaiuioB H.
H. bekerosa. [losryuenne kucior.

Comu. Homenknatypa cosieii. ®PuU3MUYECKHE€ M XHUMHUYECKHE CBOMCTBA
conent. [lonydyenue comen.

['eHeTnueckas CBsI3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumenm:

KAYECTBCHHOE ONPEAECICHUE COAECPKAHUSI KHUCIOpOAa B BO3IYXE,
nojiyyeHue, coOHupaHue, paclo3HaBaHUE W HM3Yy4YEHUE CBOMCTB KHCIOPOJaA,
HaOJIOJICHHE B3aUMOJCHCTBHUS BEIIECTB C KHUCJIOPOJAOM U  YCJIOBUS
BO3HUKHOBEHUSI W TpeKpalleHus ropeHus: (moxkapa), O3HAKOMIICHHE C



oOpa3liaMd OKCHJIOB U OINHCAHUE HX CBOWCTB, MOJyYyeHUE, COOUpaHue,
pacrio3HaBaHUE W U3YUYEHHE CBOMCTB BOAOpoOJa (TOpEeHHUE), B3aUMOJCHCTBUE
Bomopora ¢ okcuaom  Menu  (II)  (BO3MOXHO  KCMOJB30BaHUE
BUJIEOMATEpUATIOB), HaOJIO/IeHHE 00pa3IlOB BEIIECTB KOJIMYECTBOM | MOJIb,
HCCIIEIOBAHUE OCOOCHHOCTEW  pacCTBOPEHHUS  BEIIECTB C  pa3IMuHON
PacTBOPUMOCTBIO, TPUTOTOBJIECHUE PACTBOPOB C ONPEAECITEHHOM MAaCCOBOU
JIOJIEW PacTBOPEHHOIO BELIECTBA, B3aMMOJEHMCTBUE BOAbI C METALIAMHU
(HaTpuieM U KanbleM) (BO3MOXKHO UCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
UCCJe0BaHNe O00pa3IOB HEOPraHUYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0/IeHUEe W3MEHEHHUS OKpPacKH WHIAMKATOPOB B PACTBOpaX KHUCIOT U
miesioueid, nzydenue pzaumoaeiicteust okcuaa meau (Il) ¢ pactBopom cepHoit
KUCJIOTBI, KHCJIOT C MeETAJUIaMH, pEaKUU HEeWTpamu3aluu, IMOJyYeHUe
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO MeETajla APYTUM U3
pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 1o TeMe «BaxkHeimue
KJIACChl HEOPTAHUYECKUX COCTUHECHUI».

IHepuoanuecknit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKUX
jemenToB /. U. MenneneeBa. CtpoeHne aToMoB. XMMHU4YeCKasi CBA3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUT

[lepBbie MONBITKU KIacCU(PUKALIMU XUMUYECKUX d1eMeHTOB. [loHsiTHe 0
IPYIIaxX CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIEIOYHO3EMENIbHBIE METAILIbI,
raJIOreHbl, WHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yloT aMmQpoTepHbIe
OKCHUJIbI U TUAPOKCHUIBI.

[lepuonnueckuit  3akoH. lleproamueckas cuUcTeMa XUMHYECKUX
anementoB J[. M. Menneneea. KoporkonepuogHas W AJIMHHONEPUOIHAS
dopmbr  Ilepwomuueckoit cucteMbl xuMmMuuyeckux asnmemeHtoB . M.
MenneneeBa. Ileproasl u rTpynmnbl. PU3WYECKUHA CMBICI MOPSIIKOBOIO
HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIHI SJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sifep. M30Tombl. DIEKTPOHBI.
CtpoeHne »SICKTPOHHBIX 000JI0OYEK aTOMOB TMeEpBBIX 20 XHMHUYECKUX
anemeHToB llepunonnueckoit cucremsl [{. M. MenneneeBa. Xapakrepuctuka
XUMHUYECKOI0 3JIEMEHTA 10 €ro noJioxkenuto B [lepuoanueckoii cucreme /1. .
Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pajinyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKNX U HEMETAUIMYECKUX CBOMCTB I10 TPYINaM U NEPUOIaM.

3nauenue Ilepmonnueckoro 3axkoHa u Ilepuoanveckod cucCTEMbI
XUMHUYECKHUX BJIEMEHTOB Ul pa3BUTHS Hayku W npaktuku. . 1. Mennenees
— Y4E€HBIN U TPaXKJaHUH.



Xumuueckast cBsa3b. KoBaneHTHas (mossipHas W HEMOJISIPHAs)) CBS3b.
DNEKTPOOTPUIIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp oxucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[Ipouieccrl OKUCIEHUS U BOCCTAHOBICHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3y4yeHre o0pa3iioB BElIECTB METAUIOB U HEMETAJNIOB, B3aUMOJICUCTBUE
TUAPOKCHUIA [IUHKA C PACTBOPAMU KHUCJIOT U IIEJI0YEH, TPOBEJACHUE OIBITOB,
WUTFOCTPUPYIOIIUX TPUMEPHI OKUCITUTEIBLHO-BOCCTAHOBUTENIBHBIX PEaKIUuid
(ropeHue, peakiyu pa3ioKeHUs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzanus MexXnpeIMeTHBIX CBSI3eH MpU U3yYCHUH XMMUU B 8 Kilacce
OCYIIECTBIISICTCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUW, TaK W TIOHSATUM, SIBJISIFONIUXCS CHUCTEMHBIMU ISl OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAy4dHbIM (akT, rumoresa,
TEOpHs, 3aKOH, aHaju3, CHUHTEe3, KiaccuduKanus, TEePUOJIUIHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISJTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®usnka: mMaTepusi, aToM, 3JIEKTPOH, INPOTOH, HEUTPOH, MOH, HYKIHUJ,
U30TONBI, PAaAUOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUECKUW 3aps]l, BEUIECTBO,
TENO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, ra3, (pu3ndecKkue BETUYUHBI,
€IUHULIBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: dotocunTes, nprxanue, ouocdepa.

I'eorpadms: armocdepa, ruapocdhepa, MHUHEpaAbl, TOPHBIE IOPOJIHI,
M0JIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[leppuonnueckuit  3akoH. Ilepuoamyeckas cucTEMa  XUMHYECKHUX
snementoB J[. M. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWMCTB XMMHMUYECKHX JIEMEHTOB MEPBBIX TPEX MEPHUO0OB, Kalusi,
KIbLIUS U UX COCAUHEHUW B COOTBETCTBUM C IOJIOKEHUEM 3JIEMEHTOB B
[lepuoanyeckoii cucteMe U CTPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUUECKOH CBSI3U. THIIBI KPUCTAINIMUECKUX
pPEmETOK, 3aBHCUMOCTh CBOMCTB BEHIECTBA OT THUIMA KPUCTAIIMYECKOU
PEIETKH U BUAA XUMUYECKON CBSI3HU.

Knaccudukamms w  HOMEHKIaTypa  HEOPraHWMYECKHX  BEIECTB.
XUMHUYECKHE CBOWCTBA BEHIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kjlaccam
HEOPraHUYECKUX COCIMHEHUHN, TEeHETHUYEeCKas CBSI3b HEOPraHUYECKHUX
BEILIECTB.



Knaccudukanus XUMHYECKUX peakUui MO pa3iudHbIM NpuU3HaKaM (10
YUCIly M COCTaBy Y4YacTBYIOIIMX B pPEAaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ (dexTy, N0 U3MEHEHUIO CTENEHEH OKHCICHHS] XMMHYECKUX AJIEMEHTOB, IO
o0paTUMOCTH, MO YYAaCTHIO KaTajiu3aTopa). ODK30- U IHAOTCPMHYECKUE
peakluy, TEPMOXUMUYECKUE YPABHEHUS.

[lonsTue o ckopoctu xumMuueckou peakuuu. Ilonsarue 06 0OpaTUMbIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. IloHATHe O TOMOreHHBIX H
reTeporeHHbix peakuusax. llonarue o karanuze. [loHsTHEe O XUMHUYECKOM
paBHOBecur. MDaKkTOphI, BIMSIONIME HA CKOPOCTh XUMHUYECKOM peakuuu |
MOJIO)KEHHE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU, JJIEKTPOHHBIM OanaHc
OKHUCJIMTENIbHO-BOCCTAHOBUTENbHON  peakuuud. CocTaBieHUE ypaBHEHUU
OKHUCJIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIMl C HCIMOIb30BAHUEM METO/a
ANEKTPOHHOTO OallaHca.

Teopust  ANEKTPOTUTHUYECKON  AMCCOUMALMU.  DJIEKTPOJUTHI U
HEeAJIeKTpouThl. KaTHoHbI, aHHOHBL. MeXaHu3M AHCCOIMAIMU BEIIECTB C
pa3sTUYHBIMUA BUAAMU XUMUYECKOH cBa3u. CteneHb auccouuanuu. CuibHbIe
U cJ1a0ble 3JIEKTPOJIUTHI.

Peakniun noHHOTO OOMeEHa. YCIOBUSI TMPOTEKAHUS PEAKIUNA HOHHOTO
oOMeHa, TIOJHBIE W COKpall€HHbIE MOHHBbIE ypaBHeHMs peakuuid. CBoiicTBa
KHCJIOT, OCHOBAHHM U COJIeH B CBETE MPEJCTaBICHUIN 00 3JIEKTPOIUTUYECKON
mucconuannn. KayecTBeHHbIE peakuuu Ha HOHBL. lloHsATHE O ruUaposn3e
CoJIeH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHUE c MOZEISIMU KPUCTAJITUYECKHUX pemETOK
HEOpPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (Tpaduta u anmMmasa),
CJIOXKHBIX BEILECTB (XJIOpUJA HATPUS), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peakluu OT BO3JAEHCTBUS PA3IUYHBIX (PAKTOPOB, UCCIIECOBAHUE
AJIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILECTB, MPOLECCa AUCCOLUUALUN KHUCIIOT,
menoued M coiedl  (BO3MOXKHO HCIIOJIb30BaHHWE BHUJEO MATEPHANIOB),
IIPOBEJICHUE ONBITOB, WJUIFOCTPUPYIOIIMX NPHU3HAKUA IPOTEKAaHUS pEeaKLun
MOHHOTO oOMeHa (oOpa3oBaHME OCajJKa, BBIIEJICHHE Trasza, 0oOpa3oBaHME
BOJIbI), OIIBITOB, WUTIOCTPUPYIOIINX IPUMEPHI OKHUCJIMTENIbHO-
BOCCTaHOBUTEJIBHBIX PEAKLUI (TOPEHUE, PEAKIIUU PA3JIOKEHUS, COETUHEHMS),
pacno3HaBaHWE HEOPraHWYECKUX BEIIECTB C IOMOIIBK) KAauyeCTBEHHBIX
peaklnii Ha NOHBI, PEIICHHE SKCIEPUMEHTAIIBHBIX 3a/1a4.

Hemertansl U MX coeiMHEHUSA



OO6mast xapakTtepucTuka rajaoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTtpoeHue M (PU3HYECKHE CBOWCTBA
MPOCTBIX BELIECTB — T'aJIOT€HOB. XMMUYECKHUE CBOMCTBA Ha IMpHUMEpE XJIopa
(B3auMoOJEICTBUE ¢ METaJJIaMU, HEMETalIaMH, IIeJIo4aMu). XII0OpOBOJOPO.
ConstHast KuCJIOTa, XWUMUYECKHE CBOICTBA, MOJYy4Y€HUE, [PUMEHEHHUE.
JleicTBue xjopa M XJOPOBOAOPOJA HA OpPraHU3M 4YeJoBeKa. BakHeniue
XJIOPUBI U UX HAXO0XKJICHUE B MIPUPOJIE.

O6mast  xapakrepuctuka osnemMeHToB VIA-rpynmnel.  OcobeHHOCTH
CTpPOEHHUSI aTOMOB, XapakTepHble cTeneHu okuciaeHus. CrpoeHue u
(u3nueckre CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPhl. AJUIOTPOITHbIE
Monu(UKALMKU  KUCIOpOoJa U cepbl. XHUMHUYECKHME CBOMCTBAa  CEpHI.
CepoBoniopos, cTpoeHue, (puanyeckue W XUMHUYEcKHe cBoucTBa. OKCUABI
Cepbl KaK MPeICTABUTENIN KUCIOTHBIX OKCUI0B. CepHasi KHCIIoTa, PU3NYECKUe
U XUMHUYECKHE CBOMcTBa (0OIlIMe Kak NpeJCTaBUTENs Kiacca KHUCIOT U
cneruuyeckue).  XUMHUYECKHE  peakluuu,  Jiexallue B~ OCHOBE
OPOMBIIJIEHHOTO croco0a TMOJIy4eHHs] CepHOW KHUCIOThl. [Ipumenenue
cepHoi KuCIOThl. CoJIM CEepHOM KHUCIOTHI, KAauyeCTBEHHAas peaklus Ha
cynbdar-uoH. Haxoxxnenue cepbl U €€ COeIMHEHUN B IPUPOIe. XUMUUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpelibl COCTUHEHUSIMU CEepbl (KUCIOTHBIC IO,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHHUS.

OO6mast  xapakrepucTHKa dyeMeHToB VA-rpymnmbl. OcobeHHOCTH
CTpOEHHUSI ~ aTOMOB,  XapakTepHble  CTENeHU  OKUCJIeHus.  A3oT,
pacupocTpaHeHue B Tpupoje, (usuyeckue uU XUMUYECKHE CBOWCTBA.
Kpyrosopor azora B mpupoae. AMMHUAK, ero (pU3MYECKHEe U XUMUYECKUE
CBOICTBa, ToyiydeHre W mpuMmeHeHue. Conu aMMOHHS, UX (PU3NYECKHUE U
XUMHYECKHUE CBOWCTBa, MNpuMeHeHue. KauecTBeHHass peakiusi Ha HOHBI
aMMOHUS. A30THasi KUCJIOTa, €€ ToiydeHue, (U3NUYECKHe W XUMHUYECKUE
cBoiicTBa (OOIIME KaK MPEACTABUTENS KJlacca KHUCIOT W Crenuduyueckue).
Hcnonp3oBaHue HUTPATOB W COJEH aMMOHHUSI B KaueCTBE MHHEPAJIbHBIX
ynoopeHnii. XuMHUUYECKOoe 3arps3HEHUE OKPYXKAIOMIEH Cpelbl COCTUHECHUSIMU
azora (KHCIIOTHBIE JOXIH, 3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJOEMOB).
docdop, amnorpornHbie Mogudukauu Gocdopa, puznyeckre 1 XUMUIECKUE
croiictBa. Oxcupa ¢dochopa (V) u dochopHas kucnora, Qusudeckue u
XAMHYECKUE CBOWCTBa, momydeHue. Mcmonp3zoBanue ¢dochaToB B KaduecTBE
MUHEPAIbHBIX YI00pEHUH.

O6mrast  xapakrepuctuka odnemMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOCHMSI  aTOMOB,  XapaKTepHbIE CTENEHU  OKHUCICHHS.  YTJIEepOoJ,
aJUIOTPOIHbIE MOAM(UKALMU, PACTIPOCTPAHEHUE B MpUpoje, (HU3NYECKHEe U



XUMUYECKHe cBoicTBa. Ancop6Ouusa. KpyroBopoT yriepoaa B MpHUpPO/IE.
Oxkcuabl yriepoaa, ux (puznueckue U XUMUYECKHE CBOMCTBa, JACHCTBHE Ha
’KUBBIE OPraHU3MBbI, MOJIYUYEHUE U MPUMEHEHHUE. DKOJIOTHYECKHUE MPOOJIEMBI,
cBs3aHHBIE C OokcuaoMm yrieponaa (IV), rumoresa rii00adbHOTO MOTETUICHUS
KJIUMaTa, TapHUKOBBIM 3ddext. VYrompHas kuciota U €€ ColM, HX
bu3nyeckue W XMMHYECKHME CBOMCTBa, IOJy4eHHE U TPUMEHECHHE.
KauecTBeHnHast peakuusi Ha KapOoHaT-uOHBI. Mcnonp3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, TIPOMBIIIIICHHOCTH U CEJTLCKOM XO3SMCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX Kak o
COCIMHEHHUSX yriaepoja (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TAHOJ, TIUIEPUH,
yKCyCHast kuciota). I[IpupogHble HMCTOUYHHUKH YTIEBOJOPOJOB (YToJib,
OPUPOAHBIN ra3, HEPTh), MPOAYKTHl UX IMepepadboTku (OEH3MH), UX pOJib B
OBITY W TIPOMBINIIEHHOCTH. [loHATHE O OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
Kupax, Oenkax, yrieBojax — U UX POJIM B KM3HM 4YeJioBeKa. MatepuasibHOe
€MHCTBO OPTaHMYECKUX U HEOPTaHUUECKUX COCTMHEHUH.

Kpemuuii, ero dusmyeckue M XHMHUYECKHE CBOWMCTBA, IOJIYyYECHUE H
npumeHenne. CoenHEHUs KpeMHUs1 B nipupoje. OO0mue npeacraBieHus: oo
okcuae kpemHus (IV) u kpemHueBoit kuciore. CUIMKAThI, UX UCIOIb30BaAHUE
B OBITY, B MNPOMBIIUICHHOCTH. Ba)kHelIne cTpouTenbHble MaTepHalbl:
KepaMuKa, CTEKJO, IIEeMEHT, OeTOH, kene300eToH. [IpobieMbl Ge3omacHoOro
UCITOJIb30BAHUS CTPOUTENIBHBIX MATEPHUAJIOB B IOBCEAHEBHON KU3HMU.

Xumuueckuit IKCnepumenm:

U3ydeHrne OoOpa3IoB HEOPraHWYEeCKHUX BEIIEeCTB, CBOWCTB COJITHOM
KHUCIIOTBI, TPOBEJICHHE KAYECTBEHHBIX pEAKIUid Ha XJIOPUA-UOHBI U
Ha0JII0/ICHNE TPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpa)xaronue GUu3ndecKkue
U XHMHYECKME CBONCTBAa TajlOT€HOB W HX COCAUMHEHHUN (BO3MOXKHO
WCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), O3HAKOMJICHHE C O0pa3laMu XJIOPHIOB
(rajoreHuI0B), O3HAKOMJIEHWE C oOpas3iaMu cepbl U €€ COeAUHEHUSIMU
(BO3MOXXHO HCIIOIB30BaHHWE BHJICOMATEpPUAIOB), HAOIIOJEHUE TIpoliecca
oOyTrIuBaHUs caxapa IMoj JIeWCTBHEM KOHIICHTPUPOBAHHOW CEPHOUM KHCIIOTHI,
M3y4YeHHE XUMHYECKUX CBOMCTB pa30aBICHHON CEPHOM KHUCIOTHI, TPOBEICHUE
KaueCTBEHHOM peakIuu Ha CynbpaT-uoH ¢ HaONIOACHHE TpHU3HAKA ¢
MPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMHU CBOWCTBaMH a30Ta, docdopa u
UX COE€IMHEHUH (BO3MOKHO HMCIIOJIB30BaHUE BHUAEOMATEpPHAIIOB), 00pa3laMu
a30THBIX B (OChHOPHBIX yIOOpPEHUH, MOyYeHne, cCoOOupaHue, pacro3HaBaHUe
U U3y4YeHHE CBOWMCTB aMMHUaKa, IPOBEJACHUE Kaue€CTBEHHBIX pEeaklUil HAa MOH
aMMoHUsIT #u  QochaT-MOH W U3Y4YCHUE MPUZHAKOB UX MPOTEKaHUS,
B3aUMOJICMCTBUE KOHUEHTPUPOBAHHOW a30THOW KHUCIOTBI C  MEIbIO



(BO3MOKHO  UCIIOJB30BAaHUE  BHUJIEOMATEPHUANIOB), H3yYEHUE  MoOJeNei
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadura, ¢yinepeHa, 03HAKOMIIEHHUE C
MPOLIECCOM aJcOpOLMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM TMPOTHBOTA3a, TMOJYy4YCHUE, COOMpaHue, paclo3HaBaHUE W
M3y4YE€HUE CBOMCTB YIJIEKUCIIOTO ra3a, MpoOBEACHUE KaU€CTBEHHBIX PEAKIINI Ha
KapOOHAT W CWIMKAT-UOHBI M U3Y4YEHHE TMPHU3HAKOB UX MPOTEKAHUS,
O3HAKOMJICHHE C IPOAYKLMEN CWIMKATHOM NPOMBIIUIEHHOCTH, PpELICHUE
AKCIIEPUMEHTAJbHBIX 3a7a4 10 TeMe «Baxkueine HeMeTasibl U UX
COETMHECHUSD.

MeTta/uibl M UX COEMHEHMS

OO6mass XapakTepUCTHKAa XUMHYECKUX DJIEMEHTOB — METa/VIOB Ha
OCHOBAaHMM UX TOJOXKEeHUd B Illepuoanyecko CUCTEME XUMHUYECKUX
anemenToB [[. M. MenneneeBa u ctpoeHuss atomoB. CTpOEHHE METAILIOB.
MeTtanueckass CBSI3b W METAUIMYECKas KPUCTAIMYECKasl pelIeTKa.
OJIEKTPOXUMUYECKUN  pAd  HaOpsDKEHUM  meTaioB.  Du3Myeckue u
XUMHUYECKHE CBOWCTBA MeTaioB. OO0Iue crmocoObl MOJYyYEHUsT METaJUIOB.
[TonsiTHE O KOpPPO3UM METAUIOB, OCHOBHBIE CIIOCOOBI 3allUTHI UX OT
koppo3uu. CraBel  (CTanb, 4YYryH, JIOpATIOMUHUN, OpoH3a) U UX
pUMEHEHHE B OBITY U MPOMBIIUICHHOCTH.

[lemounsle MeTauibl: ToJNOXKeHHe B llepuonuueckoit cucreme
xumuyeckux aiemeHtoB [[. WM. MeHaeneeBa, CTpO€HHME HX aTOMOB,
HaxOXJIeHHe B npupoae. Pu3nueckne U XUMHYECKUE CBOWCTBA (Ha mpuMepe
HaTpust W Kanus). OKCUIbl UM THIPOKCUIBI HaTpus u Kanud. [Ipumenenue
HIEJIOYHBIX METAIUIOB U UX COEAUHEHU.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHUKA W KaJbLUHMK: TOJIOKEHHUE B
[Tepuoguueckoit cucreme xumuueckux isnemeHtoB JI. WM. Menneneesa,
CTPOEHUE UX aTOMOB, HaxOXJeHHUE B Ipupoje. Ouzndeckue U XUMUYECKUE
CBOWMCTBa MarHusi W Kaibliud. BaxHeWiue coequHEHUS KaablUs (OKCH]I,
TUAPOKCHU], coiin). JKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHeHUS.

AnroMuHui: nonoxkeHue B llepuoamyeckon cuCTEME XUMHUYECKHUX
snementoB JI. 1. MenaeneeBa, CTpo€HUE aroma, HAXOXJICHUE B MPHUPOJIE.
du3nyuecKkue U XUMHUYECKUE CBOMCTBA allOMHHHUS. AMQOTEpHbIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA ATFOMUHUSL.

Keneszo: mnonoxenne B Ilepuonnueckoil CuUCTEME XUMHUYECKHX
sanemeHntoB JI. M. MenzaeneeBa, CTpOo€HUE aToMma, HAXOXJICHUE B MPUPOJE.
du3nyueckrue U XUMUYECKHe CBOMCTBa xene3a. OKCHbl, THAPOKCHIBL U COJIU
xenesa (II) u sxxenesa (I1I), ux cocras, CBOMCTBA U MOJTyYEHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C oOpasllaMyd METAJIJIOB U CIUIaBOB, UX (DU3NUYECKUMU
CBOMCTBaMH, HW3yUYE€HHE PE3yJIbTATOB KOPPO3UH METAUIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHUJIA
KaJIBIIUS M HATPUsI ¢ BOJON (BO3MOKHO MCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, IIpolecca TIOpPEHHUs JKejle3a B
KUCJIOpO/€ (BO3MOXHO MCIIOJIb30BAHUE BHJICOMATEPUANIOB), MPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX PEAKIIUNA HA MOHBI: MAarHus, KaJIbIIMs, allFOMUHUSA,
nuHka, keneza (II) u xeneza (III), meam (II), HaGmromeHUWe W OMUCAHHE
MPOIIECCOB OKpAaIllMBaHUsl TJIAMEHU HOHAMHM HATPHUsS, Kajdus W KaJbIHs
(BO3MOYKHO HCTOJB30BAHUE BUJIEOMATEPUAIIOB), UCCIICIOBaHUE aM(POTEPHBIX
CBOMCTB THAPOKCHIA alIOMUHUS W TUJIPOKCHUJA IMHKA, pEIICHUE
IKCIEPUMEHTAIBHBIX 33/lad 1o Teme «BaxHeimue MeTaibl U HX
COCTUHEHUS.

XuMHS U OKpPY:KaLIas cpeaa

BemecTBa 1 MaTepualibl B MOBCEIHEBHOM JKU3HU YeJIOBEeKa. be3omacHoe
UCITOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momornb
IPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOe  3arpsi3HeHHE  OKpyKawlled  cpensl  (mpenenbHas
JOMyCTHMasi KOHIIEHTpalus Beniects, gaiee — [1JIK). Poab xumuu B pemieHun
AKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

u3ydeHre oOpasloB MarepuayioB (CTEKJIO, CIUIaBbl  METaJUIOB,
NOJIMMEPHBIE MAaTEPHUAIIbI ).

Mescnpeomemmnuwie ceazu

Peanuzanusa MexXnpeIMETHBIX CBSI3€H MpU M3yYEHUH XMMUU B 9 Kilacce
OCYIIECTBIISIETCSI Yepe3 HUCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-HAYUHBIX
MOHSATUNA, TaK W TIOHATHM, SBJISIIOIIUXCS CHCTEMHBIMU JJISI OTHEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC MOHATHS: HAY4YHBIH (DaKT, THIOTE3a,
3aKOH, TEOpWs, aHalu3, CHUHTE3, KiIacCuPUKaIusi, MepUOTUIHOCTD,
HaOJIOICHHE, YKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHNE, MOJIEIb, SIBJICHHE,
MapHUKOBBIN 3P (DEKT, TEXHOIOTHS, MATEPUATIBI.

®dusnka: maTepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUJ,
M30TOIbI, paIMOAKTUBHOCTb, MOJIEKYJIA, IEKTPUUECKHUM 3apsijl, TPOBOIHHKH,
MTOJTYIIPOBOAHUKH, JHAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHo€  COCTOSIHUE  BELIeCTBa, ra3, pacTBOp, pPacTBOPUMOCTb,
KpUCTAJITTMYECKasi peueTka, CIulaBbl, (U3WYECKUE BEJIWYUHBI, €IUHUIIBI
MU3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.



buonorusi:  Qorocuntes,  npixanwe,  Ouocdepa,  IKOCHCTEMA,
MUHEpaJIbHBIE yI0OpEHUs, MUKPOIJIEMEHTHI, MAKPOIJIECMEHTHI, TUTATCIIHHBIC
BEIIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpaATbl, TOPHBIE MOPOJIHI,
TOJIC3HBIC NCKOIIAeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIEro
00pa30oBaHus JTOCTUTAIOTCS B X0/€ OOyY€HUsS XMMUU B €IUHCTBE y4ueOHOU U
BOCIIUTATENIbHOW  JIESITEIbHOCTA B COOTBETCTBUM C  TPAJUIMOHHBIMU
POCCUNUCKUMU COLIMOKYJIbTYPHBIMU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH,
OPUHSTHIMU B 00ILIECTBE MPAaBUJIAMU M HOPMaMHM TOBEICHUS U CIIOCOOCTBYIOT
nporeccaM CaMONO3HaHUsI, CAMOPA3BUTHUS U COLIMAIIM3AIMHI 00 y4aroIIUXCS.

JIMYHOCTHBIE  PE3yJIbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OpPUEHTALUNA MU
paciIMpeHre ombiTa JesTeILHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mIaTpMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOT'O  OTHOIIEHHMSI K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEINI0, TOHUMAaHUsS 3HAYEHUS XUMHUYECKOU
HAyKd B OKM3HM COBPEMEHHOIO OOIIeCTBa, CIHOCOOHOCTH  BIIAJIETh
JOCTOBEpHOM uWH(MOpMAIMEell O TMepeOBBIX JTOCTHXKEHHUSIX U OTKPBITHIX
MHUPOBOI U OT€YECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX
00 ycTpoiicTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpPaBUIIaX MEKIUYHOCTHBIX
OTHOLIEHUM B  KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B
0OIIIECTBEHHO TMOJIE3HOM, YICOHOMCCIIEIOBATEIIBCKOM, TBOPUCCKON M JIPYTrUxX
BUJaX  JCATEIbHOCTH, TOTOBHOCTH K  pa3HOOOpa3HOM  COBMECTHOM
JESTENBbHOCTA TIPU  BBINIOJIHEHMM Y4YeOHBIX, TO3HABaTEIbHBIX 3ajady,
BBIMIOJTHEHUN XUMHUYECKUX HKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX IPOEKTOB,
CTPEMJICHHS K B3aWMOIIOHMMAaHUIO W B3aUMOIOMOIIM B IIPOLECCE ATOU
yueOHOMU J1eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U MOCTYIIKU
CBOMX TOBapuUIEH C MO3WULIMH HPABCTBEHHBIX U IMPABOBBIX HOPM C YUYETOM
OCO3HAHMSI IOCIIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PDEHUYECKUE MPEJCTABICHUS O BEIIECTBE M XUMHUYECKOMN
peaklHuy, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd H
COCTaBJISIIOIINE OCHOBY I IOHMMAaHUsl CYIIHOCTH HAy4YHOW KapTUHBI MHUpA,
MpeACTaBIeHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTUS HNPUPOIBI,
B3aMMOCBSI3SIX YE€JIOBEKa C MPUPOJHOU Cpeoil, O pOJM XUMHUU B MO3HAHUU
3THUX 3aKOHOMEPHOCTEN;



MO3HABATEIbHBIE MOTHUBBI, HAMIPABJICHHBIC HA MOJYyY€HUE HOBBIX 3HAHUM
M0 XUMHUU, HEOOXOAMMBIE ISl OOBSICHEHUS HAOIIOJAEMbIX MPOIIECCOB U
ABJICHUW, TMO3HABATEIbHOU, MHPOPMALIMOHHON U YUTATENIbCKON KYNbTYpHI, B
TOM YHCJIE HABBIKOB CAMOCTOSITEILHOM paboThl C Yy4eOHBIMU TEKCTaMH,
CIIPaBOYHOM  JUTEpaTypod, JOCTYNMHBIMU TEXHUYECKUMH  CpEJICTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHUIO W MO3HAHUIO, JTI0O03HATEIBbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, MPOEKTHOM U HCCIE0BATEIbCKON
NeSATeNIbHOCTH, K OCO3HAHHOMY BbIOOPY HAMPaBJIICHHOCTH U YPOBHS OOy4YeHUS
B JAJIbHCUIIIEM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH >XWU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKH Ha 3/I0POBBIN 00pa3 KU3HU, OCO3HAHUE MOCIECTBUN U
HETMPUSATHE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHUS aJKOroJisi, HApPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH COOJIOJCHUS TMpaBUil OE30MacHOCTH TpHU
oOpalleHu ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U PeaibHOM KU3HU,

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY M3YyYEHUIO TIpodeccuil U Tpyna pa3InyHOro
poia, YBaXKEHHE K TPYILy M pe3yibTaTaM TPYIOBOW NEATEIBHOCTH, B TOM
YHUCJI€ HA OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUM MO XMMUHU, OCO3HAHHBIN
BBIOOP MHIWBUIYAIBHOW TPACKTOPUHU MPOIOJIKEHUS 00pa3oBaHUs C y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMUU, OOIIECTBEHHBIX HHTEPECOB
U TOTpeOHOCTEH, yCHENnTHON npodecCHoHaIbHON JAeATEILHOCTH U Pa3BUTHS
HEOOXOUMBIX YMEHHI, TOTOBHOCTh aJalTHPOBATHCA B MPOGeCcCHOHAIBHON
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU 1I€JIECO00Pa3HOE OTHOIIEHUE K MPUPOJAEC KAK UCTOYHUKY
KU3HM Ha 3emjie, OCHOBE €€ CyIIECTBOBaHMS, IOHMMAaHHWE IEHHOCTU
3I0pOBOTO M Oe30macHOro oOpasza KU3HH, OTBETCTBCHHOE OTHOIICHHE K
COOCTBEHHOMY (PU3MYECKOMY M IICUXUYECKOMY 3/J0pPOBbIO, OCO3HAHHE
[IEHHOCTH COOJIFOJICHUSI TIPaBHJI OE€30MacHOTO TOBEICHUS MpPU padoTe ¢
BEIIECTBAMHU, a TaKXKe B CHUTyalUsAX, YIPOXKAIOIIMX 30POBBIO U KHU3HU
JIIO/ICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHWS, MOJy4aeMble MPU WU3YYCHHH XUMUH,
JUISL PEUICHMS 3a]1a4d, CBS3aHHBIX C OKPYKAOLIEW NPUPOJHOW CpPEOW, IJIs
MOBBIIIEHUS YPOBHSI HSKOJOTMYECKOW KYyJIbTYpPbl, OCO3HAHUSA TIJI00aJIbHOIO
XapakTepa SKOJOTMYECKHUX NpoOJieM M MyTed HX PElIeHUs MOCPEICTBOM



METOJIOB XHMHH, SKOJOTMUECKOTO MBIIUICHUS, YMEHUSI PYyKOBOJCTBOBATHCS
UM B [I03HABATEIIbHOM, KOMMYHUKATUBHOU U COLIUAIBHOMN IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbI

B cocrtaBe meranpeaMeTHBIX Pe3yJIbTATOB BBIACISIOT 3HAYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUS OOIICHAYYHbIC MOHATUS (3aKOH, TEOpHs,
NPUHIIUI, TUMOTe3a, (KT, CHUCTeMa, MPOLECC, DKCHEPUMEHT M JIPYTroe.),
KOTOPBI€ HCHOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJISIIOT HA OCHOBE 3HAHUM U3 OTUX TpeAMeTOB (HOpPMHUPOBATH
npeACTaBICHUE O IEJOCTHOM Hay4yHOW KapTUHE MHUpa, U YHUBEpPCAJbHbBIC
yueOHble JeHCTBUs (TMO3HABATENIbHBIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
KOTOpble obOecreunBaroT (GOPMUPOBAHHWE TOTOBHOCTH K CaAMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYILIECTBIICHUIO YUEOHOU JIEATETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIEe JeHCTBHS

ba3oBble JJornyecKkue NecTBUA:

YMEHUS HCIIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIUICHUS! TP OCBOCHHHU
3HAHUW: PACKpPhIBATh CMBICI XUMUYECKUX TOHATHH (BBIICIATH HX
XapaKTepHbIC MPHU3HAKH, YyCTAHABIWBATh B3aUMOCBS3b C  JAPYTUMU
MOHSITUSIMH), UCTIOJIB30BaTh MOHITHS JIsi OOBSCHEHUS OTIEIbHBIX (DaKTOB U
ABJICHUW, BHIOMpPATh OCHOBAHMS M KPUTEPUH IS KIacCUUKAIIH
XUMUYECKUX BEIIECTB U XMMHUYECKHX pPEaKIHil, yCTaHABIWBaTh MPUYUHHO-
CJIEICTBEHHBIE CBS3M MEXKAY OOBEKTaMU H3Y4YEHHUS, CTPOUTH JIOTUYECKUE
paccyxneHusi (MHAYKTUBHbIC, JEAYKTUBHbBIC, IO aHAJIOTUH), JEJIaTh BBIBOJBI
U 3aKJIIOYEHUS;

YMEHUE NPUMEHATh B MPOILECCE MO3HAHMS IMOHATHS (NIPEAMETHBIE U
METanpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, MCIOJIB3YyEMBbIE B
XUMHH, TPeoOpa3oBbIBATH IIMPOKO TPUMEHSIEMbIE B XUMHUU MOJEIbHBIC
MpEACTAaBICHUS — XUMHUYECKHI 3HaK (CUMBOJ JJIEMEHTAa), XUMHUUYECKas
dopMyna u ypaBHEHHE XUMHUYECKOW pEaKIMH — TPU PEHIeHUH ydeOHOo-
MO3HABATEIBHBIX 3a7a4, C YYETOM OTUX MOJEIbHBIX NPEACTABICHUN
BBISIBIIIT W XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKA H3y4aeMbIX
00BEKTOB — XUMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIUH, BBISIBIATH O0OIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIIEC/ICTBEHHbIE CBA3M W NPOTUBOpPEYHUS B
M3y4aeMbIX Mpolieccax U sIBICHUSX.

ba3oBrble ucciaenoBare/ibCKHe 1eMCTBHA

YMEHUE  UCIOJb30BaTh  IMOCTABJIEHHbIE BONPOCHl B  KAauecTBE
WHCTPYMEHTA TIO3HAHUS, a TaKXK€ B KadeCTBE OCHOBBI JJisi (hOPMHUPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYKJICHUI;



MPUOOPETEHHE OMbITa MO IJIAHWPOBAHUIO, OPraHU3alUA U MPOBEACHUIO
YUYEHMUYECKHX HKCIIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOAOM Mpolecca,
CaMOCTOSITEJIbHO ~ MPOTHO3MPOBAaTh  €ro  pe3yibTaT, (OpMYyJIHpPOBATH
000011I€HHs ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEI0BAHNUSA,
COCTaBJIATh OTYET O MPOJEIAHHON padoTe.

Pab6ora ¢ ungopmaumeii:

yMEHHUE BbIOMpPATh, aHATM3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIIUIO
pa3IUYHbIX BHJOB W (OPM TMpPEJCTaBICHHS, IMOJIy4YaeMyl W3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs JUTEpaTypa XUMHUYECKOTO COJepKaHus,
CIpaBOYHBIE TMOCOOUs, pecypchl MHTepHeTa), KpUTUUECKH OIICHUBATh
IPOTUBOPEUUBYIO M HEIOCTOBEPHYIO HH(POpMALIHIO;

yMEHUE MPUMEHSTh Pa3IMYHbIE METOJbl MU 3alpOChl MPU TOUCKE U
orbope uH}OpPMAMK W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX JIJIsi
BBITIOJIHCHUSI YYEOHBIX M TIO3HABATEIbHBIX 3a/1ad OMNpEeAeIEHHOIO THIIA,
npuoOpeTeHne ombiTa B 00JIACTH  HUCHOJB30BaHUS  HMHPOPMALMOHHO-
KOMMYHHMKATUBHBIX  TEXHOJIOTHM, OBJIQJICHUE  KYJbBTYPOH  aKTHUBHOIO
UCITOJIb30BAHUS PA3IMYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSTEIIBHO BHIOMPATh
ONTUMAJIbHYI0 (GOpMYy TIpeACTaBlieHUs WHGOPMAIMM W WUIUTFOCTPUPOBATH
pelraemMble  3aJaud  HECJOXKHBIMU CXeMaMu, JuarpaMMaMu, JIPYTHMH
dbopmamu rpadUKu U ©X KOMOMHAITUSAMU;

yMEHHE HCMOJb30BaTh M aHAIW3UpPOBaTh B IIpoliecce Yy4eOHOH W
UCCJIeI0BATEIhCKOM e TEeHbHOCTH UH(pOpPMAITIIO 0 BIIUSTHUU
POMBIIJIEHHOCTH, CEJIbCKOr0 XO3SfWCTBA M TPAHCIOpPTAa HA COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KommyHuKkaTHBHBIE YHUBepcadbHbIE YUeOHbIe 1eficTBUS:

YMEHHMS 3aJlaBaTh BOMNPOCHI (B Xo0j€ auanora u (Wik) TUCKYCCHM) IO
CYIIECTBY OOCYXKIaeMoil TeMbl, (HOPMYIUPOBATH CBOW MPEIOKECHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUS MPEACTABISATh IOJIYyYECHHBIE pE3yJbTaThl [03HABATEIIbHOM
NEATENIbHOCTA B YCTHBIX M THCBMEHHBIX TEKCTaxX; JejaTh MpPEe3EHTaIUIO
pPEe3yJbTATOB BBINOJHEHUS XWMHUYECKOTO 3KCIEPUMEHTa (J1abopaTOpHOIO
ombiTa, J1aboOpaTOpHOW pabOThl MO KCCIEAOBAHUIO CBOWCTB BEILIECTB,
y4e0HOTO TIPOEKTA);

yMEHHUs y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOM M HCCIENOBATEIILCKONM JAESTEIbHOCTH TMPH  PEIICHHUU
BO3ZHUKAIONTUX MPOOJIEM Ha OCHOBE Y4€Ta OOIUX MHTEPECOB M COTIACOBAHUS
no3unuii  (oOcyxkneHus, OOMEH MHEHHUSIMH, «MO3TOBBIE  IITYPMbD»,



KOOpPJMHAIMSA COBMECTHBIX JECUCTBUI, ONPENCICHUE KPUTEPUEB IO OLECHKE
KauecTBa BHITIOJIHEHHON pabOThI U Apyrue).

PeryasiTuBHBIE YHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUS:

YMEHHE  CaMOCTOATEIIBHO  ONpENeNsIiTh  UEIu  JAEATEIbHOCTH,
IJIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJUPOBATH M TMPU HEOOXOJUMOCTH
KOPPEKTUPOBATH CBOIO JI€ATEILHOCTh, BBIOMpaTh Haubosee >PQeKTHUBHBIC
crocoObl pelieHuss y4eOHBIX W TO3HABaTENbHBIX 3a7ad, CaMOCTOSITEIIHHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIH aTOPUTM JEHCTBUM TPpHU
BBITIOJIHCHUU 3alaHuN ¢ y4ETOM TOJIYYEHHUS HOBBIX 3HAHUU 00 H3ydyaeMbIX
00BEKTaxX — BEIIECTBAX U PEAKIUAX, OIEHUBATh COOTBETCTBUE MOJYYCHHOTO
pe3ysibTaTa 3asBJICHHOW 1I€JIM, YMEHHUE HCHOJIb30BaTh M AaHAJIU3UPOBATH
KOHTEKCTBI, IPE1JIAaraéMbI€ B YCIIOBUM 3a1aHUM.

NPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mpeaMeTHBIX pPE3yNbTATOB MO OCBOCHHUIO 00s3aTEILHOTO
coJiep KaHMsl, YCTAHOBJIEHHOTO JIaHHOM (enepanbHOi pabodeil mporpaMmmoit,
BBIICJISIIOT: OCBOCHHBIC 00YYAIONTUMUCS HAyUYHbIC 3HAHUS, YMEHHS U CITOCOOBI
nercTBuM, crnenuduueckue sl MPeIMETHOW o0jacTu «XUMHS», BUJIBI
NEATEIbHOCTH IO TMOJYyYEHUID HOBOTO 3HAHUS, €ro HWHTEpIpeTaluH,
npeoOpa3oBaHUI0O W TMPUMEHEHUIO B PA3MUYHBIX Yy4eOHBIX M HOBBIX
CUTyalusX.

K koniy oOyueHus B 8 Kjacce mpeIMeTHBIE pe3ysibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX [MOHATHI: aToM,
MOJIEKYJIa, XUMHUYECKHUU JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OAHOPOJHAsT M HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAasi M MOJEKYJsipHas Macca, KOJMYECTBO
BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJs XUMHUYECKOIO
AJIEeMEHTa B COCIWHEHUU, MOJSIPHBIA OOBEM, OKCHJA, KHCIIOTA,
OCHOBAaHHME, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHUCIICHUS,
XAMHUYECKasi  peaknus, KilacCU(pUKAIMs  peakluii:  peakiuu
COEIMHEHUS, PEaKLHMHU Pa3JIOKEHUs, PEAKIUU 3aMEIICHUs, peaKlIuu
oOMeHa, 2K30- M JHIAOTEPMUYECKHUE PEAKIUHU, TeIIoBOoi 3 dexT
peakiuu, AIpo aToma, AIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTAab,
paguyc aroMa, XUMHUYECKash CBsI3b, IMOJSIpHAs W HENOJspHas
KOBAJICHTHAsl CBS3b, MOHHAs CBSI3b, MOH, KAaTUOH, aHUOH, PacTBOP,
MaccoBasi 10Jis BellecTBa (IPOLIEHTHAs! KOHIIEHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKHUX MOHSATUUA U
MIPUMEHSITh 3TH TIOHSTHUS MPU ONMMCAHUH BEUIECTB U UX MPEBPALICHUN;



WCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (HOpMyI
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

OTpENEeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B  OWHApPHBIX
COCIMHEHUAX, CTEMEHb OKHUCJICHUS DJEMEHTOB B OWHApHBIX
COEIMHEHHUSX, MPUHAJJIKHOCTh BEIIECTB K ONpPEACIEHHOMY KIlaccy
coelMHEHUH 1o (opmysiaMm, BUJ XUMUUYECKON CBA3U (KOBaJICHTHas U
MOHHAs1) B HEOPTaHUYECKUX COETUHECHUSIX;

packpbiBaTh cMmbIci Ilepuognueckoro 3akona [[. M. Menpneneesa:
JEMOHCTPUPOBATh  MOHMMaHUE  TMEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB  XMMHMUYECKHUX  DOJIEMEHTOB OT UX TIOJIOKEHHUS B
[lepuoguueckoit cucremMe, 3aKOHOB COXPAHEHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPDHOTO Yy4Y€HHUs, 3aKOHa
ABorazapo;

OMHCHIBATh M XapaKTepu3oBaTh TaONMMuHyr0 Gopmy [lepuoamdeckoit
CHUCTEMbl XHMHYECKMX OJJIEMEHTOB: pa3iuyaTh TOHATHUS «TJaBHAs
noarpymnmna (A-rpymma)» u «mobounas mnoxarpynmna (b-rpymma)y,
Majble W OOJBIIME TMEPUOIbl, COOTHOCUTH 0003HAUYCHUS, KOTOPHIC
umerorcas B Tabnuie «llepuoguyeckas cuctemMa XUMHUYECKUX
sanemeHtoB [[. . MennaeneeBa» C YHMCIOBBIMH XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XMMHMUYECKHX D3JEMEHTOB (COCTaB M 3apsj sjpa,
oOlee 4uciio 3JEKTPOHOB M PACIPEEICHHEe UX 10 3JIEKTPOHHBIM
CJI0SIM);

KJIacCU(UIIUPOBATh  XUMHUYECKHME  DJIEMEHThI, HEOPraHHUYECKHe
BEILECTBA, XMMUYECKHE PEAKLNH (TI0 YHCILY U COCTABY Y4aCTBYIOIIHUX
B PEaKIMH BEIIECTB, MO TEIIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA
BEILECTB PA3JIUYHBIX KJIACCOB, MOJTBEPKJasi OMUCAHUE NpUMEPaAMU
MOJICKYJISIDHBIX ~ YpPaBHEHUW  COOTBETCTBYIOIIMX  XHMHYECKUX
peaKiuu;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
Kaue€CTBEHHOT'O COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX
peBpalieHUi B Pa3JIMUYHbBIX YCIOBUSIX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJIF0 XHUMHUYECKOTO dJeMeHTa 1o (opmyme
COEIMHEHHUs, MacCOBYIO JOJII0 BEIECTBA B pacTBOpE, MPOBOAUTH
Pacy€Thl MO YPaBHEHUIO XUMUUYECKOW peaklnu;

MIPUMEHSITh OCHOBHBIE ONEpalMd MBICTUTEILHON JEATEIbHOCTH —
aHalM3 ¢ CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMaTH3AIHIO,



KJ1IacCU(UKAIMIO, BBISIBICHHE TPUUMHHO-CIEACTBEHHBIX CBSI3€H — JIs
M3YUYCHUsI CBOMCTB BEHIECTB U XMMHUYECKUX PEaKIMi, €CTECTBEHHO-
Hay4yHblE METOJAbl MO3HAaHWA —  HaOJIOJIEHUE, HU3MEpPEHHE,
MOJECIMPOBAHUE, IKCIIEPUMEHT (pEasIbHbI U MBICIICHHBIN );
CIENOBaTh IMpPaBWIaM IIOJIb30BAHUS XHWMHUYECKOW TMOCYAOM |
1a0opaTOpHBIM O0OpPYJOBAHHMEM, a TaKKe MpaBuiIaM OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSIMHU IO BBINOJHEHHUIO
1a00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJYYEHUIO U COOMpPaHUIO
ra3o00pa3HbIX BEUIECTB (BOJOpPOAA M KHUCJIOPOJ]a), MPUTOTOBICHUIO
pacTBOPOB C ONPEIAEIEHHOW MACCOBOM [JI0JIE PACTBOPEHHOTO
BEIECTBA, IJIAHUPOBATh U TMPOBOJAUTH XUMHUYECKHUE SKCIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB WIENOYEH M KHUCIOT C MOMOIIbIO
UHAUKATOPOB (JIakmyc, peHondTaaent, METHIOPAHK U JIPYTHUE).

K xoniy oOyueHust B 9 Kjaacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

PacKpbhIBaTh CMBIC]T OCHOBHBIX XHMHUYECKHUX TMOHATHH: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTUOH, aHUOH, MTPOCTOE BEIIECTBO,
CJI0)KHOE€  BEIIECTBO, BAJIEHTHOCTb,  AJIEKTPOOTPULIATEIHLHOCTD,
CTENEHb OKHUCIICHUS, XHUMHUYECKas peaklus, XHMHUYECKas CBs3b,
TEIIOBOM 3(deKT peakiuu, MoJib, MOJSIPHBIH OO0BEM, pacTBOp,
AJIEKTPOJUTBI, HEIJIEKTPOJUTHI, AJIECKTPOJUTHYECKAsT AUCCOLMAINS,
peakIuu MOHHOTO OOMEHa, KaTaJn3aTop, XMMHUYECKOe paBHOBECHE,
obpatumbie u HEOOpaTHMBbIC peaKIuu, OKHCITUTEIIbHO-
BOCCTAHOBUTEIIBHBIE  PEAKIMH, OKHUCIUTEIb, BOCCTAHOBHUTEIIb,
OKHCJIEHHWE W  BOCCTAHOBJICHHE, aUIOTPONHs, aM(OTEepHOCTS,
XUMHUYECKash CBA3b (KOBaJEHTHAs, WOHHAasA, MeETa/uIM4ecKas),
KpUCTaJUIMYECKasl penéTka, KOppo3usi METAIIOB, CIUIaBbI, CKOPOCTh
XUMHUYECKOW PEaKlMu, IpeaesibHO aonyctumas koHuentpamus [TJIK
BEIICCTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHSTHH U
MPUMEHSTH 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUIM;
UCITOJIB30BaTh XMUMHYECKYIO CHUMBOJIMKY JIJII COCTaBIICHHS (OPMYII
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

OnpeAessiTh BaJEHTHOCTh M CTEMEeHb OKHUCJICHUS XUMHUUYECKUX
3JIEMEHTOB B COCIMHEHUSIX PA3JTUYHOIO COCTaBa, MPUHAJICKHOCTD
BEILIECTB K OMPEACIEHHOMY KJacCy COeAWHEHHH 1mo dhopMyriaM, BU
XUMHUYECKOW CBSI3M (KOBAJICHTHAsl, WOHHAs, MeETAJNINYeCKas) B
HEOPraHUYECKUX COCIMHEHMSAX, 3apsiJ HOHA II0 XUMHYECKOU



dopMyIie, xapakTep cpelbl B BOJIHBIX PACTBOPaxX HEOPraHUYECKUX
COCAMHEHUN, THUIl KPUCTAIMYECKOM  PELIETKA  KOHKPETHOIO
BEILIECTBA,

packpbiBaTh cmbIca [lepuonnyeckoro 3akona /. M. MenneneeBa u
JEMOHCTPUPOBATH €r0 NOHMMAaHUE: OINKCBHIBATH U XapaKTEPU30BATh
tabnuunyro  Gopmy  Ilepuoamyeckoil  CHUCTEMBI  XMMHUYECKHX
AJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs moArpynmna (A-rpymmna)» u
«moboyHast nmoarpynmna (b-rpynmna)», maibie U OOJIBIINE TEPUOIHI,
COOTHOCUTh OOO3HAa4YEHUs, KOTOpPbIE HMEIOTCS B MEPUOJUYECKOMN
TabJIMlle, C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS AaTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB MW 3aps] sjapa, oOlIee YHUCIo
ANIEKTPOHOB M paclpelesieHue HMX 1O BJEKTPOHHBIM  CIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
JJIEMEHTOB U MX COCAUMHEHMM B IpeAenax MalblX IIEpUOIOB WU
TJIABHBIX OATPYIIL C YYETOM CTPOEHHUS UX aTOMOB;
KJacCu(UIUPOBATh  XUMHUYECKHME  DJIEMEHThl, HEOpPraHHUYeCKHe
BEIIECTBA, XUMUUECKUE Peaknu (10 YUCIY U COCTaBY y4aCTBYIOIIUX
B pEaKIMM BEIIECTB, MO TEIIOBOMY J(h(eKTy, M0 H3MEHEHUIO
CTEIEHEW OKUCIIEHUSI XUMUUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh  (OMHMCHIBaTh)  OOmMEe U cnenupuyeckue
XUMHUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BELIECTB, MOATBEPKIAA
ONMCAaHUE MpUMEpPaMH MOJICKYJSIDHBIX Y HWOHHBIX YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTUYECKON JUCCOLUALMU KHUCIIOT,
IEJIOYEH U COJICH, TOJHBIE U COKPAIEHHBIC YpPaBHEHHS pPEaKIHN
MOHHOTO  OOMEHa, ypaBHEHHUS  peaKIui, MOJATBEPKIAIOIINX
CyIIECTBOBAHME  T'€HETUYECKOW  CBSI3M  MEXAY  BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

PACKpBIBaTh CYIIHOCTh OKHUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOIO OanaHca 3TUX pPeaKlnii;
IIPOTHO3UPOBATH CBOKWCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUNA B Pa3IMYHBIX
yCIIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIK) MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO 3JIEeMEHTa Mo ¢opmyie
COCOUHEHUSA, MaCcCOBYH JOJIO BELIECTBA B pPacTBOpPE, IPOBOAUTH
pacu€Thl 0 YPABHEHUIO XUMHYECKOW PEAKIINY;



coONI0aTh MpaBWIa IMOJIb30BAHUSA XUMHUYECKOM MOCyliod U
nabopaTopHbIM O0OPYJIOBAaHHEM, a TaKXKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIIUSMHU I10 BBITIOJHECHHIO
1a00paTOPHBIX XMMHYECKUX OIBITOB IO MOJYYEHHUI0O U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAKa U YTIJIEKHUCIIOTO ra3a);

NPOBOJIUTh PEaKIUHU, MOATBEPKIAIONINE KAueCTBEHHBIH COCTaB
pa3IMYHBIX BEHIECTB: pACIO3HABaTh OIBITHBIM TYTEM XIOpPHUI-,
Opomuna-, woauna-, kapOoHat-, Qocdar-, cwimkar-, cyabdar-,
THIPOKCHI-MOHBI, KATHOHBI aMMOHUSI M1 HOHBI M3yYEHHBIX METaJlIOB,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX BEIICCTB;
NPUMEHSATh OCHOBHBIC ONEpPAlliU MBICIUTEIFHON NEATEeIHbHOCTH —
aHallM3 W CHUHTE3, CpaBHEHWE, O0000IIeHNe, CHCTEeMaTU3aluIo,
BBISIBJICHUE TPUYMHHO-CJICJACTBCHHBIX CBSI3eH — JUIA  HM3ydYeHUs
CBOWMCTB BEIIECTB M XMMHYECKUX PEAKINi, €CTECTBEHHO-HAYYHBIC
METOJbl TIO3HAHWsI — HAONIOJIEHUE, HM3MEpPEHUE, MOJICIUPOBaHNE,
AKCIIEPUMEHT (peasbHbIN M MBICJICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

' MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢c

Hroro mo pazgeny 20

Pa3nen 2. BaxkHel1ue npeacTaBuTe I HEOPraHUYECKMX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

' 00 okcHmax https://m.edsoo.ru/7f41837c
59 Boaopon. [lonsitue o 8 1 bubnuorexa [JOK

' KHCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnunoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paznen 3. Illepuoanyeckuii 3akon u llepuoaguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckas cBfi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U

31 IIepnoanueckas cucrema v bubnuorexa [JOK
XUMHUYECKUX emeHToB /. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma

. )éI/IMI/IIIeCKaﬂ CBSI3b. . BuGmorexa LIOK

. KHCITUTEIIEHO-
BOCCTaHOBHTEJIHHBIC PEAKITHH https://m.edsoo.ru/7f41837c
bubnuotexa [JOK
Hroro 1o paszery 15 https://m.edso;.I ru/7f41837c
PesepBHOE BpeMs 3 Bubamorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM uugpoBbIie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpeHue u yriuyoneHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEeKTPONUTHYECKAs JUCCOLMALIHS. bubnuoreka [IOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa LIOK
' PYIIBL 24P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u 7 1 bubmmorexa [JOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
UX COCTMHEHUS
24 OO11ast XapakTepUCTUKAa XMMUYECKUX 3 1 9 bubnuoreka [IOK
' aneMeHToB [VA-rpynnsl. Yraepoa u https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KPEMHHUM U UX COCTUHEHUS

Wroro mo pazueny 25
Pa3nen 3. MeTajuibl U MX COeAMHEHUS
. bubnuorexa [JOK
3.1 Obume CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
. i 1
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 6 https://m.edso00.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kamomasi cpeia
41 B exa 3 bu6moreka [IOK
. clIeCcTBa u MaTepI/IaJ'II)I B )KU3HH YCJIOB https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOC BpeMs 3 bubmorera [JOK
PB P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTejibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xumun B 1 bu6mmoreka [IOK
’KW3HU JeJIoBeKa. Teja 1 BelecTBa https://m.edsoo.ru/ff0d210c

5 Ilonarue o MeTo1ax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1

3 «[IpaBmiia paboThl B 1abOpaTOpUu 1 1 bubnuoreka [JOK
pUEMBI 0OpaIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BemecTBa U CMECH. 1 bubnuorexa [JOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2

5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmorexa HOK

A . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMPI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThlie 1 croXHBIE BEllleCTBA 1 bubmorexa HOK

P - https://m.edsoo.ru/ff0d2a6c



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
https://m.edsoo.ru/ff0d2a6c

bubmnoreka [IOK

9 ATOMHO-MOJIE 0€ y4eHue
TOMHOMOTICKYIAPHOE yACHH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BeIecTB. XuMHuUecKas hopmyIa. bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOcCHuTENBHAS AaTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAS brbmmorexa [OK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XHMHAYECKOTO bu6moreka [IOK
DJIEMEHTA B COeTUHEHNH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecra. MoJib. bu6moreka [IOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
SIBICHUSI. XMUMHUYECKasl pEeaKust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [IOK
XUMHUYECKUX pPeaKiil https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHS MaCChl BEIIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHust KoaudecTBa, MacChl
17 BEIlIECTBA 110 YPAaBHCHUSIM bubmorexa HOK
Hl P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMmuaeckux
18 eaKui (COeAMHEHUS, PA3I0KECHUS bubmmorexa [JOK
peaxtt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIii- bubnuorexa [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHImKIIoneaucT. O000ImEeHne u
cUCTeEMAaTHU3alus 3HaAaHNN

https://m.edsoo.ru/ff0d40c4

KonTtposnsHas padora Nel mo treme

20 «BermecTBa 1 XuMu4deckue bubnmorexa LOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kuciopon — sneMeHT u bubnmorexa LOK
yxa. p https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnyeckre U XUMHYECKHE
29 CBOMCTBA KUCJIOPOia (peakIuu bubnuorexa [JOK
okucienus, ropeaue). [louarue o6 https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoOpI MoTy4eHus1 KUCIIOPOia B
23 J1abOpaTOPHH U MPOMBIIIIEHHOCTH bubmorera [JOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt XuMHIecKou
24 peaKkuu, MOHSITHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- U SHJIOTEPMHUUYCCKHUX PEAKITUIX
Tommmso (HedTh, yroab U METaH).
25 3ar }ISHeIiI/qul;O?» a a, CII0COOBI lro bubmorexa LOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHUS
[IpakTueckas padota Ne 3 o Teme
26 «ITonmyyenne u cobnpanue bubmorexa LOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3YYEHUE er0 CBOMCTBY»
bubanoreka [HOK
27 Bonopon — snemeHT u npocToe B

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

BelecTBo. Haxoxaenue B npupoae

duznyeckre 1 XUMHUYIECKHE

28 cBolicTBa Bomopona. [IpumeHenne bubmorexa HOK
sopoaa. 1ip https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
bu6mmoreka [{OK
29 IT
OHATHE O KHCJOTAX 1 COIAX https://m.edsoo.ru/ff0d50d?2
30 Crioco0pl Mmosty4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpakTiueckas padorta Ne 4 o Teme
31 «ITomyyenne u cobupanme bubmiorexa HOK
yi p . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHUE €r0 CBOMCTBY
39 MounsipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucienus o0béMa, KOIMYecTBa
33 BEIIECTBA ra3a 1o €ro U3BECTHOM bubmiorexa HOK
m . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HUJIH 00BEMY
Brrunciaenust 006M0B ra3oB MO
34 aBHEHHIO PEAKIIMU HAa OCHOBE bubmmorexa [JOK
P "p H . https://m.edsoo.ru/ff0d5708
3aK0HAa 00BLEMHBIX OTHOIIIEHUI Ta30B
Ddu3nUecKue U XUMHYECKHUE bubmuoreka [JOK
35 N
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuil. [lonsitue 06 bubnuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pacTBOPHUTEND.
! P P bubmuoreka [JOK
37 HackgliieHHbIe ¥ HEHACHIIEHHEIE

PacTBOPLI. MaccoBas g0

https://m.edsoo.ru/ff0d5b40
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BEILIECTBA B PaCTBOPE

[Ipaktuyeckas padora Ne 5 o teme
«IIpuroroBieHue pacTBOPOB €

bu6mmoreka [{OK

38
OIIPENENEHHON MaCCOBOU J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTponsnas pabora Ne2 o teme bubnuorexa [JOK
«Kucnmopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukanus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydenne n XuMHU4YECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U bubmorera [JOK
’ https://m.edsoo.ru/ff0d664e
amM(pOTEepHBIX OKCHJIOB
42 OCHOBaHHUS: COCTaB, bubnuorexa [JOK
Kiaccudukanys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tomydyenne u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 cnocoérf l'IIi)J'I )eHI/I}I XI/IMI/I‘IZSKI/IG bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaktuyeckas padora Ne 6.
bu6mmoreka [JOK
47 Pemenue skcriepuMeHTAIBHBIX

3aaay 1o TCMC «OCHOBHBIC KJIaCChI

https://m.edsoo.ru/00ad9b7c
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HEOPraHUYECKUX COECAUHEHUIN

I'enetmueckas CBA3b MCKOY

48 KJJacCaM¥i HEOPraHUUYECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9a50
COENMHEHUH
49 O06o01IeHre U CHCTeMAaTH3AIHS bubmmoreka [JOK
3HAHUM https://m.edso0.ru/00ad9ch2
KonTpomasnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI bubnmorexa LOK
o https://m.edsoo.ru/00ad9ela
HEOPTaHUYCCKHUX COCTMHCHHIMA
[TepBBIe MOTBITKA KIIACCH(PUKAITUN
51 XUMHYECKUX dJieMeHTOB. IloHsaTue o bubmmorexa LOK
) https://m.edsoo.ru/00ad9ffa
TPYIITaxX CXOAHBIX AJIECMEHTOB
[Tepuonnueckuii 3aKOH U
59 [Tepuonnueckas cucrema bubnuoreka [IOK
XUMHUYeCKnX deMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Meuneneena
53 Ilepuoasl, rpyIIIbL, TOATPYIIIIBI Eubmorexa HOK
p » TPYHTIRL, Py https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue MeKTPOHHBIX 000JI09eK
. bubmuoreka [JOK
55 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTUKa XUMUYECKOTO
bu6mmoreka [JOK
56 SJIEMEHTA IO €T0 MOJ0KEHHUIO B

ITepnoanueckoii cucreme /. 1.

https://m.edsoo.ru/00ada824
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Meunpeneena

3nauenue Ilepuoanueckoro 3akoHa
JUISL pa3BUTHS HAYKU U IIPAKTUKH. [I.

bu6mmoreka [{OK

> N. MeHnneneeB — yd4€HbIl, Iegaror https://m.edsoo.ru/00ada96e
Y TP JIaHUH
PesepBubrit ypok. O60011eHNE 1
58 CUCTEMaTH3aIusl 3HAHUH / bubnuoteka [JOK
Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/00adb33c
pabota
KonTponbnas pabora Ne4 o teme
59 «CtpoeHue atoma. XUMHUYECKast bubnuorexa [JOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas pabora
DJIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuoreka [IOK
60
XUMUYECKUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
61 Honmas ximireckas cosisb https://m.edsoo.ru/00adac34
62 KoBanentHas nossipHas XuMudeckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentnas nenomnsipHas bubnuorexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
64 CreneHb oKHCICHHS https://m.edsoo.ru/00adae28
65 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
66 OKHCIIHTEIN B BOCCTAaHOBUTEIN bu6mmoreka [JOK
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https://m.edsoo.ru/00adb076

Pesepubrit ypok. O60011eHUE 1

67 CHUCTEMaTHU3alus 3HAHUI 110 TEME 1 bubnuorexa [JOK
«Ctpoenue aroma. XUMHUYECKast https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
CUCTEMaTU3alusl 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTposbubie | IlpakTnueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [lepuoanueckas cucrema 1 bubnuorexa [JOK
XUMHUUYECKUX AnemMeHToB Jl. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMUYECKUX DJIEMEHTOB 1 brbmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «[loBTOpEHuUe u yrioyonenue 1 1
3HaHMUI OCHOBHBIX Pa3/IeioB Kypca
8 Kiacca»

Knaccudukanus XxuMuaeckux

6 €aKIHI 0 pa3INYHbIM 1 Eubmorexa HOK
P P https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7 [ToHsTHE O CKOPOCTH XUMHUYECKOMN 1 bubnuoreka [IOK

pCaKkiuu. IloHsiTHE O TOMOT€HHBIX

https://m.edsoo.ru/00adbe9a
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U I'CTCPOTCHHBIX PCAKIIUAX

TloHaTHE O XUMHUYECKOM
paBHOBecHU. DaKTOPBI, BIUSIOLINE

bu6mmoreka [{OK

8 Ha CKOPOCTH XUMHUYECKON pEaAKIINU
P peaxh https://m.edsoo.ru/00adc28c
H IIOJIOKEHUE XUMHAYECKOTO
paBHOBECHS
9 OKuCIUTEITHbHO- bu6mmoreka [IOK
BOCCTAaHOBUTEJIBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 3MEKTPONTUTHYECKON
10 mucconuanmn. CHIIbHBIE U CIIa0bIE bubmmorexa LOK
’ https://m.edso0.ru/00adcd68
AIIEKTPOJIATHI
11 Hounrle ypaBHEHUS peakIui bubmmorexa TOK
M peakt https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U
12 OCHOBAHHH B CBETE bubnuorexa [JOK
MpEeACTaBICHUI 00 https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON JUCCOIMAIIIT
XHUMHUYECKHE CBOKMCTBA COJIEH B
13 CBeTe IIpeAcTaBIeHUIl 00 Eubmorexa HOK
p N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIMAIIIT
14 ITonusaTue o ruapouse couen bubmnorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O60061eHre u cucTeMaTu3anus bubnuoreka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
16 [Tpaktuyeckas padora Ne 1. bubnuoreka [IOK

«Pemienue SKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00addbfa
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3aga4»

KonTtponsHast padota Ne2 mo treme

17 «DQNEeKTpOoJIUTHYECKAs bubnuorexa [JOK
JFCCOITHAITHA. XMMHUYECKHE https://m.edsoo.ru/00addec0
peaKIuu B pacTBOPAX»

OO01as XxapakTeprucTUKa
18 rajoreHoB. XUMHUYeCKHE CBOMCTBA bubmmorexa [TOK
i https://m.edsoo.ru/00addfe2
Ha MpuMepe Xjaopa
XmopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMHYECKHE CBOMCTBA bubmmorexa TTOK
’ https://m.edsoo.ru/00ade104
MOJTy4eHUE, IIPUMEHEHHE
[IpakTiueckas padora Ne 2 o
20 TeMe «[lonyuenue coystHON bubmmorexa T[TOK
yi . . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUE €€ CBOUCTBY
Brruucienus mo ypaBHeHUSIM
21 XUMHAYECKUX PEAKIHI, €CIIU OQUH bubmorexa HOK
peaktiit, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

99 OO6mras xapakTepucTuKa bubnuoreka [JOK
aneMeHTOB VIA-rpyIibl https://m.edsoo.ru/00ade64a
AmtoTponHbie MOIU(BUKAITIT

23 cepbl. Haxoxnenue cepol u €€ bubnuoreka [JOK
COCJIMHEHUH B NIPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoI0po/I, CTPOCHHE,

P P P bubmuoreka [JOK

24 ¢bu3nyeckrue 1 XUMHUYECKHUE

CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢bu3nvecKre 1 XUMHIECKUE Bubnnorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHNE
XHAMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE MPOMBIIIIEHHOTO Crioco0a

26 ITOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuorexa [JOK
XHWMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarolEen CpeJibl
COCTMHEHUSIMU CEPBI

97 Beruucnenue maccoBoit 1oIu bu6moreka [IOK
BBIX0/1a ITPOJTYKTa PEAKLIUN https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa
31eMeHTOB VA-rpynmnbl. A30T,

28 acrpoCTpaHEHHUE B IPUPOJIE bubamorera LOK
pacrpoctp PUpOAe, https://m.edsoo.ru/00adeea6
¢buznyeckue 1 XuMU4ecKue
CBOMCTBA
AmMuak, ero usnyeckue u

29 XUMHUYECKHUE CBOMCTBA, IMOTYyUCHUE bubmorexa HOK

> HORYHE https://m.edsoo.ru/00adf004
U IpUMEHEHHUe
[TpakTrnueckas pabota Ne 3 o
bubnuoreka [JOK

30 teme «IlonyueHue ammuaka,

. https://m.edsoo.ru/00adf180
W3YYEHHUE ero CBOICTBY

31 A3oTHas KucaoTa, e€ Gu3sndecKkue bubnuoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN

bu6mmoreka [JOK
32 aMMOHHUS B Ka4eCTBE

MUHEPAIbHBIX YA0OpEHHH.

https://m.edsoo.ru/00adf518
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XUMHUECKOE 3arps3HEHUE
OKpYKarOLIEH CpeJIbl
COCIMHEHUSMU a30Ta

dochop. Oxcun dpocdopa (V) u
dbocdopHas kucinora, GU3NIECKHEC

bu6mmoreka [{OK

33 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4CHHUE
Wcnonb3oBanue pocdaTos B
34 KaueCTBE MUHEPAIBHBIX bubnuoreka [JOK
ynoOpeHuil. 3arps3HeHne https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
Vruepon, pacpocTpaHeHHE B
35 npnpizxe, gmsnljlecxl;e u Bubamorexa [JOK
. https://m.edsoo.ru/00adfd9c
XMUMHYECKUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusnueckue
1 XMMUYECKHE CBOWCTBA.
36 DKOJIOTHYECKHE TIPOOIeMBI bubmorexa HOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(Iv)
37 VYroapHasg KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o
38 teme "[lonydyeHue yriekuciaoro bubnuorexa [IOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KkapOoHaT-uoH"
39 IlepBoHayvanbHbIE MOHATHUS 00 bubnuoreka [IOK

OpraHn4eCKuX BCHICCTBAX KAK O

https://m.edsoo.ru/00ae054e
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COCAMHCHUAX YIrJICpoaa

40 Kpemnunii u ero coenunenus bubnmorexa LOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5.

41 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3aj1a4 1o teme «BaxkHeime https://m.edsoo.ru/00ae0bf2
HEMETaJUThl M KX COSTUHCHUS
KontponbHas padota Ne3 o teme

42 «BasxkHelne HeMeTalluIbl U UX bubmiorexa HOK

https://m.edsoo.ru/00ae0el8
COCTUHCHUSDY
OO1as XxapakTepucTuKa
XUMHYECKHX DJIIEMEHTOB —

43 MeTajiIoB. MeTajrdeckasi CBsI3b U bubnuorexa [JOK
METaJUIMYECKask KpUCTATUTMYECKAst https://m.edsoo.ru/00ael103e
pemérka. Pu3n4eckre CBOMCTBa
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEeKTPOXUMHUYCCKUN PSIT bubmorexa HOK

. https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJlIOB
OO6mmme crnocoOb! MOTYICHUS
MetaiuioB. CriaBel. Beranciienus
45 M0 YPaBHEHUAM XUMHYECKHUX bubmorexa HOK

N https://m.edso0.ru/00ae1156
peaKIHii, €ClIi OJIMH U3 PEareHTOB
COJICPXKUT IPUMECH

46 [TonsTHE O KOPPO3UM METATIOB Bubmmorexa LIOK

https://m.edsoo.ru/00ael1278

47 Illenounbie METaJIIbI bu6mmoreka [JOK
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https://m.edsoo.ru/00ael4b?2

OKCI/I)II)I W TUAPOKCHU/IBI HATPHUA U

bu6mmoreka [{OK

48 KaJIus https://m.edsoo.ru/00ael4b2
49 [lenoyHo3eMeNbHBIE METAIIIBI — bubnuotexa [JOK
KaJIbLIMA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxxneimme coeTUHESHNS KaJIbITHS bubmiorexa HOK
https://m.edsoo.ru/00ae15e8
51 O606Hj€HI/I€ Y CHCTeMaTH3aIus
3HaAHUHI
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTiueckas padora Ne 6 o
53 Teme "JKECTKOCTh BOJIBI I METOIBI bubmorexa [OK
eé yorpanens” https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
>4 AJIOMHHIH https://m.edsoi.I ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [JOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [JOK
https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUABI U COTTU bubmuoreka [JOK
xenesa (I1) u xxenesa (III) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3ALIUSI
3HaHUH
59 [Tpaktuyeckas padora Ne 7. bubnuoreka [IOK

Pemenne SKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00ae3de8
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3a7a4 no teme «BaxHenmue
METaJUIbl U UX COCIMHECHUS
Brruucienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CITH OJIUH
60 U3 pEareHToB J1aH B U30bITKE WU 1 bubnuorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakiuu
61 O00011IeHNE U CHCTEMATH3ALUS 1
3HaAHUH
KonTponsnas pabora Ne4 o teme
62 «BaxHeWIe MeTaUTbl B HX 1
COEJIMHEHUS
63 BemiectBa u maTepuansl B 1 bubnuoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnuoreka [IOK
OKpYKarolen cpeibl https://m.edsoo.ru/00ae4270
65 Pousib xuMuu B perieHun 1 bubnuoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa [IOK
cucTeMaTu3alys 3SHaHUH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa [IOK
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[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 001IIEr0
o0pa3zoBaHus

1

IIo Teme: ((HepBOHaLIaJ'II)HBIC XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKpBIBATh CMBICII OCHOBHBIX XHUMHUUYCCKHUX OHSITHH: aToM,
MOJIEKYJ1a, XUMHYECKHI AJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OTHOPOIHAS 1 HEOJHOPO/IHAS ), BAJICHTHOCTD,
OTHOCHTENIbHAsI aTOMHAasi W MOJICKYJISIpHAs Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBast OISl XUMHUYECKOTO
JJIeMEHTa B COCIWHEHHH, MOJISIPHBIA OOBEM, XUMHUYECKas
peakius, KiacCH(PHUKAIMSA peaknuid: PeaKkIuu COCJIUHCHUS,
pEaKIMK Pa3JIoKEHUs, PEaKIMK 3aMEIleHHsI, Peaklnu oOMEeHa,
9K30- M HJIOTEPMHUYECKUE PEAKITNH, TEIJIOBOM d(PPeKT peakiuu,
pacTBop, MaccoBasi I0JIsl BemlecTBa (IPOIIEHTHAST KOHIICHTPAIIH )

B pacTBOpe

1.2

HUIITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX MTOHSITHHN
U IPUMCHATH OTHU IIOHATHA IIPU OINMCAHMKM BCHICCTB M HUX

MpEBpaILICHU I

1.3

HCIIOJIB30BaTh XHUMHUUYCCKYHO CHMBOJIMKY JId COCTaBJICHUA

dbopMyn BelecTB ¥ ypaBHEHUH XUMUUYECKUX PEaKLui

1.4

pacKpbIBaTb CMBICJI 3daKOHOB COXpPaHCHHA MaCChbl BCHICCTB,
INOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOTO YYCHHS, 3aKOHA

ABoraapo

1.5

onpeaAcsiTb BaJICHTHOCTb A4TOMOB JJICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE pCaKIUU (HO YHCIIy U COCTaBy

Y4YaCTBYIOIIMX B PEaKIH BELIECTB, 110 TEMJI0BOMY 3 (eKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYHO MOJICKYISIPHYIO W MOJIAPHYIO

MacCChl BEUICCTB




1.8

BBIYUCIIATE MACCOBYHO [JOJKO XHUMHUYCCKOI'o J3JIECMCHTaA 110

dbopMyne coeTuHEeHHS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BEHIECCTBA B PACTBOPE

1.10

IMPUMCHATH C€CTCCTBCHHOHAYYHBIC MCETO/bI IIO3HAaHUA -
Ha6JIIOI[CHI/Ie, HU3MEpPCHUC, MOJCIINPOBAHUC, SKCIICPUMCHT

(peanbHBIN U MBICIICHHBIN)

[Io Tteme: «BaxHelmue MNpPEeACTaBUTEIN HEOPraHUYECKHUX

BCIIECCTB»

2.1

PaCKpBIBATh CMBICI OCHOBHBIX XHMHWYCCKHUX TTOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

ONpCAC/IAATh MNPUHAMJIIC)KHOCTL BCHICCTB K OHpCI[GJ'IéHHOMy

KJIacCy coelMHeHuH 1o popmynam

2.3

KHaCCI/I(i)I/IHI/IPOBaTI) HCOPTraHNYCCKHUEC BCUICCTBA

2.4

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BEUIECTB  PA3JIMYHBIX  KJIAaCCOB, TMOATBEpPXKIas  OINKCaHUE
IpUMEpPaMU  MOJIEKYJISIPDHBIX YPaBHEHMH COOTBETCTBYIOLIUX

XUMHUYECKUX PEaKIni

2.5

ITPOrHO3UPOBATH CBOICTBa BC€OICCTB B 3aBHCUMOCTH OT HX
Ka4YC€CTBCHHOI'O CcoCTana, BO3MO>XHOCTH IMPOTCKaHUA

XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CleoBaTh IMpaBWJIaM TMOJIb30BAaHUS XUMHUYECKOH MOCYIOW U
1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUIaM OOpalleHUs
C BeIIeCTBAMU B COOTBETCTBUM C HHCTPYKUUSMU IIO
BBITIOJTHEHUIO ~ JIA0OPATOPHBIX ~ XMMHYECKHX  OIBITOB IO
MOJIYYEHUIO U COOMpaHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOIA U
KHUCJIOpOJia), MPUTOTOBICHUIO PACTBOPOB C OMpPEIEIEHHOMN
MacCOBOW JI0JIed pacTBOPEHHOTO BEIIECTBa, IUIAHUPOBATH U
MPOBOJIUTh XWMHMUYECKHE HKCIEPUMEHTHI M0 PACIO3HABAHUIO
pacTBOpPOB MIEJOYEH M KHUCIOT C TOMOIIBI HHJIWKATOPOB

(makmyc, dpeHondransent, METUIOPAHXK U APYTHE)

2.7

IMPOBOAUTD paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH peaknuun

ITo teme: «llepuonnueckuit 3akoH U Ilepuommueckas cucrema

xumuyeckux sneMentoB Jl. . MenneneeBa. CtpoeHue aToMOB.




XuMuueckas CBA3b. OKHCIIMTEIIHEHO-BOCCTAHOBUTCILHBIC

peaKium»

3.1

PaCKpBIBATh CMBICII OCHOBHBIX XWMHWYCCKUX TTOHATHH: AAPO
aToMa, AJIEKTPOHHBIM CJIOM aroma, aToMHasi OpOWUTalb, paauycC
aToMma, XUMHNYECCKas CBA3b, oJrsIpHas u HCIMOJIsIpHaA
KOBAJICHTHAA CBA3b, JJICKTPOOTPUUATCIIBHOCTh, MOHHAA CBA3b,

HOH, KaTHUOH, aHHNOH, CTCIICHb OKUCJICHU

3.2

KﬂaCCI/I(i)I/HH/IPOBaTB XUMHNUYECCKHUE JJICMCHTBI

3.3

ONMCHIBaTh M XapaKTepu3oBaTh  TaOIW4Hyl0O  Qopmy
[lepronuueckoil cuCTEMBbl XMMUYECKHX AJIEMEHTOB: Pa3inyaTh
HNOHATHUSL «TJIaBHasE mnoArpynna (Arpymma)» #  «10004Has

noarpynna (brpymnmna)», «Manbie» 1 «00IbIINE» EPHOIbI

3.4

packpsiBaTh cMbica [lepuoanueckoro 3akona J[.1. Menneneena:
JACMOHCTPUPOBAThL IMOHHUMAHUC HepI/IO}II/I‘ICCKOﬁ 3aBUCUMOCTHU
CBOMCTB XHMMHYECKHX DJJIEMEHTOB OT HX IIOJOKEHUS B

[lepuonnueckoit cucreme

3.5

COOTHOCHUTh OO0O3HA4YE€HHUs, KOTOPhIE HMEIOTCI B TaOIUIE
«llepmognyeckass cucrema XuMu4eckux saemeHtoB JI.M.
MenpneneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsia sapa, ooimee
YUCJIO JJEKTPOHOB M PACHIPEICICHHE HUX IO AJICKTPOHHBIM

CJI05IM)

3.6

ONpCACIATh CTCIICHb OKHCICHHA OJJICMCHTOB B 6I/IHaprIX

COCOAUMHCHUAX

3.7

OIIPCALC/IATh BU XUMHYECKOM CBSI3HU (KOBaJ'ICHTHaSI n I/IOHHaSI) B

HCOPraHUYCCKUX COCINHCHHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeAMETHbIE Pe3yJIbTAThI OCBOCHUS
OCHOBHOI1 00pa30BaTe/JIbLHOI NPOrPaMMbI OCHOBHOT'O 00111er0
o0pa3zoBaHus

1

IIo Teme: «BeliecTBo 1 XUMHYECKast peakuus»

1.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MOHSITHM: pacTBop,




IEKTPOJIUTHI, HEIEKTPOJIUTHI, JIIEKTPOJIUTHYECKAS
JUccoLMalus, pPeakluM HMOHHOro OOMEHa, Karajau3arop,
XMMHUYECKOE paBHOBECHE, 00paTUMbIe U HEOOpATUMbIE PEaKLIUH,
OKHCIIMTEIIbHOBOCCTAHOBUTEIIBHBIE ~ PEAKLUUH,  OKHUCIIMTEIb,
BOCCTAHOBUTEJb, OKUCJICHUE W BOCCTAHOBJICHHUE, AJLIOTPOIUS,
aM(pOTEepPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, HOHHAs,
MeTaJIJINYECcKast), KpUCTAJUINYECKas pelI€TKa, CIUIaBbl, CKOPOCTb

XUMHYECKON peaKkuu

1.2

HUITIOCTPHUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX TTOHSTHH
U TPUMCHATH OTW IIOHATHA IIPU OINMKMCAHUKU BCHICCTB W HUX

IIpEBpAILCHUI

1.3

COCTaBJIATh  YpaBHCHHA SHGKTpOHHTquCKOﬁ Jucconuanuu
KHCJIOT, IIEJI0YEN U COJIEH, TIOJHBIE U COKPAIEHHbBIE YPaBHEHUS

peakmuii HFOHHOTO 0OMeHa

1.4

PaCKpLIBaTh CYIIHOCTb OKHUCIUTCIIBPHO-BOCCTAHOBUTCIIBHBIX
peaKimii MOCPEJCTBOM COCTaBJICHHUS DIIEKTPOHHOTO OanaHca

ATUX pPeakIui

1.5

MPOBOAMUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKON PEeaKINU

ITo Temam: «HeMeTaimisl ¥ X coequHEHUSI» U «MeTalulbl U UX

COCAUHECHUA»

2.1

XapakTepu30BaTh (OMHCHIBaTH) oOmUEe U crenuduaecKkue
XMUMUYECKHE CBOWCTBA TPOCTBIX M  CIIOKHBIX  BEIIECTB,
HOJITBEPK/Iasi ONMMCAHUE MTPUMEPAMU MOJICKYJISPHBIX U HOHHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKHHﬁ, MMOATBCPKAAOIMIUX
CYLICCTBOBAHHUC TE€HETUYECKOM CBS3H MCXKAY BeIIECTBaAMU

Ppa3JINYHBIX KJIACCOB

2.3

IIPOIrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
CTPOCHHA, BO3MOXXHOCTH IMPOTCKAHUA XUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

CJICO0BATh IIpaBUJIaM IIOJIb3OBaHHUA XHMHUYECKOH HOCYI[Oﬁ 151
Ha60paTOpHLIM O60py,[[OBaHI/IeM, a4 TAaKXK¢C IIpaBUIaM O6paH_[eHI/I$I

C BCOIECTBAMHM B  COOTBCTCTBUM C HUHCTPYKIHUAMHU 11O




BBITIOJTHEHUIO  JIAOOPATOPHBIX ~ XUMHUYECKHX  OMBITOB IO
NOJIy4eHUIO0 U COOMPAHUIO Ta3000pa3HBIX BELIECTB (aMMHAaKa H

YIJIEKUCIIOTO Tra3a)

2.5

IMPOBOAWTHL PCAKIMH, MOATBCPKIAAOIINC Ka4eCTBEHHBIA COCTaB
Pa3IMYHBIX BCIICCTB: pacCliO3HaBaTh OIBITHBIM HYTCM XJiopuna-,
Opomuza, woawa, KapOoHat, d¢ocdar, cuauKaT, Cyibdar,
TUAPOKCUIUOHEI, KAaTHUOHBI aMMOHUA, HNOHBI HN3YYCHHBIX
METAJIJIOB, MMPHUCYTCTBYIOIIHE B BOJIHBIX pacTBOpax

HEOPraHN4YCCKUX BCUICCTB

ITo Teme: «XuMus u OKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYecCKuX moHsTui: [IJIK

BCIICCTBA, KOPPO3UsA METAJIIIOB

3.2

HpI/IMeHSITB OCHOBHBIC onepaupm MBICJ'II/ITCJ'IBHOfI JCATCIIBHOCTU
— aHAJIN3 U CHHTE3, CPaBHEHHE, 0000IIEeHNe, CHCTEeMAaTH3aIlUIO,
BBISIBJICHHUC HquHHHO-CHeJICTBeHHBIX CBSISGf/i — JJIA I/IBy‘-IeHI/ISI
CBOMCTB BEIIIECTB Hu XUMHYECKUX peaKIuii;
€CTECTBCHHOHAYYHbIC METOJbI TO3HAaHUS — HaOIoIeHne,
U3MEPEHHE, MOJICIMPOBAHNUE, OKCIIEPUMEHT (pealbHBId U

MBICJICHHBIN )




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Posib XMMUU B JKU3HH YEJIOBEKAa. XHUMHUS B CHCTEME
Hayk. Tena u BemectBa. @uU3nyecKue CBOICTBAa BellECTB. ArperaTHoe

COCTOSAHHE BCIICCTB

1.2

ITonsarue o METOJaX IIO3HAHHs] B XHUMUH. Yucteie BE€IICCTBA U CMECCH.

Crioco0sl pazneneHus cMmecen

1.3

ATOoMBI M MOJICKYJIBI. Xumuueckue djeMeHTH. CUMBOIBI XUMUYECKHUX
QJICMCHTOB. HpOCTBIe N CJIOXHBIEC BC€HICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG

Y4ECHHUE

1.4

Xumuyeckas (opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB.
3aKOH IOCTOSHCTBA COCTaBa BemecTB. OTHOCUTENbHAS aTOMHAs Macca.
OtHocuTenbHass MONEKyNsApHas Macca. MaccoBas 10JII XUMHYECKOTO

9JIECMCHTA B COCAMHCHUU

1.5

KomnuectBo BemectBa. Moub. Monsippags  Macca.  BzaumocBsizb
KOJIMYECTBA, MAaCChl M YHCIa CTPYKTYPHBIX €IUHUIl BellecTBa. Pacyérol

o GpopMynaM XUMUYECKHX COCTMHEHUIN

1.6

Ouznyeckue U XUMHYECKHE SBJICHHUA. XHUMHYecKas peakuuss u eé
MpU3HAKUA. 3aKOH COXPAaHEHHUS! MACChl BelleCTB. XUMHUYECKUE YPAaBHEHUS.
Knaccudukanuss XUMHYECKUX peakuuid (COeTUHEHHS, pa3loKEHus,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IIOCYHOH, C
npaBWjiaMu paboOTBl B JjabopaTopud W TpuéMamMu oOpalieHus ¢
nabopaTtopHbIM 000OpyIOBaHUEM, H3y4eHHE M OMHCAaHHE (PUIUUECKHUX
CBOMCTB 00pa3IlOB HEOPraHMYECKUX BEIIECTB, HAOMIOACHUE (U3HUICCKUX
(naBneHUe BOCKa, TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KUTICHHE
Y KOHJIEHCAlMsl BOJBI) U XUMHUYECKHX (TOpEHHE CBEYH, MPOKATUBaHUE
MEJHOM TMPOBOJOKH, B3aWMOJECHUCTBHE MeJa C KHUCIOTOM) SBJICHUH,
HaOO/IeHUE U OMUCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKHX PEaKIIHii

(pasnomeHHe caxapa, B3aHMOJICHCTBUE CCpHOI71 KHCJIIOTBL C XJIOpHUAOM




Oapusi, pasnoxkenue ruapokcupa wmenu(ll) mpu  HarpeBaHuw,
B3auMoJieiicTBUE kene3a ¢ pactBopoM coiu  memu(ll), wuzyuenue
cnoco0OB pa3zieneHus cMeced (C TOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbIIIAPUBAHUEC, AWCTUILIALNA, XpOMaTOFpa(i)I/ISI), IMPOBCACHUC OYHUCTKU
MOBAPEHHOM COJIM, HAONIOJCHHE W OINMCAaHHE PE3YJbTaTOB MPOBEICHUS
OTBITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE

MoJelnel MOJIEKYJ (11apoCTEeP>KHEBBIX)

Baxuelire npeacTaBUTeId HEOPraHUUECKUX BEILIECTB

2.1

Bo3ayx — cmeck razoB. CocraB Bo3ayxa. Kucimopoa — 35ieMeHT 1 pocToe
BemecTBo. HaxoxzaeHuwe kucioposa B mpupoae, (usnueckue u
XUMHUYecKue cBolcTBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue
kucnopoaa. CrocoObl TONyYyeHUS KUcCIopojga B Jlaboparopuu U

npoMsbluIeHHOCTH.  KpyroBopoT kucimopoga B mnpupozae. O30H

IJIOTPOTHAS. MOAU(PHUKAIIUS KUCIOPOaa

2.2

TenoBoil 3ppexT Xxumudyeckoi peakliny, TEPMOXUMUYECKUE YPABHEHHUS,
9K30- M DHIOTCPMUYECKHE peakuuu. TomnmMBO: yroib M METaH.
3arps3HEHUE BO3]lyXa, YCWJIEHHE MApHUKOBOTO 3(¢eKTa, pa3pylieHHe

O30HOBOTI'O CJIO0A

2.3

Bomopon — snemeHt m mpoctoe BemiecTBO. HaxokneHue Bojopona B
npupojie, (U3MUECKHE M XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI

noixy4yeHus. Kuciaotel u conu

2.4

MoutspHbiii 00bEM Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM

2.5

dusznyeckue CcBOMCTBAa BOJbl. Bojga kak pactBoputTenb. PacTBOpHI.
Hacepimiennpie 1 HEHACBIIIEHHBIE PACTBOPHI. PaCTBOPHMOCTH BEIIECTB B
Bojie. MaccoBas J0Jisi BEIIECTBA B pacTBope. XHMHYECKHE CBOMCTBA
Bojbl. OcHoBaHMs. PoJyib pacTBOpOB B MPHUPOJEC U B KU3HHU 4YeJIOBEKa.
KpyroBopoT Boabl B npupoje. 3arpsisHeHre OTpupoAaHbIX Bod. OxpaHa U

OYHCTKA ITPUPOJHBIX BOJ

2.6

Knaccugukarus HEOPraHUYECKUX COCIMHEHUM. Oxcnppl.
Knaccugukanuss oxkcuaoB: cojeoOpasyrone (OCHOBHBIE, KHCIOTHBIE,
amdoTrepHble) U  HecosieoOpasyroue. HomeHknaTypa  OKCHAOB.

du3znyecKkue U XMMHUYECKHE CBOMCTBA OKCUIOB. HonyquHe OKCHJIOB

2.7

OcnoBanus. Knaccudukanus OCHOBaHUHN: MIENOYM U HEPACTBOPHMBIE




ocHoBaHMus. HomeHknatypa ocHoBaHMil. DU3HYECKME U XUMHUYECKHUE

CBOMCTBA OCHOBaHUM. [losryueHne ocHOBaHMM

2.8

Kucnotsl. Knaccudukamms xkucnor. Homenkinarypa kucinot. @usndeckue
U XUMHUYECKHME CBOWcTBa KuCIOT. Psn aktuBHOCcTM MetayuoB H.H.

bekerona. [lonyyenue KucinoT

2.9

Conu. Homenkmarypa coseii. dusmyeckne M XUMHYECKHE CBOMCTBA

conen. [lonyyenue coeit

2.10

I'enermueckas cBSI3b MCXKAY KiTaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XHWMHUYECKUN HKCIEPUMEHT: KA4ECTBEHHOE OIPEIECICHUE COJEp KaHUs
KHCJIOpOJIa B BO3JAyXe, IIOJIyueHHe, coOupaHue, pacro3HaBaHHE U
M3y4YeHHUE CBOMCTB KUCJIOPO/1a, HAOMI0IEHNE B3aMMOICHCTBHS BEIIECTB C
KHCJIIOPOAOM H YCIOBHA BO3HUKHOBCHHUSA MW TPCKpAICHUSA TOPCHHA
(moskapa), o3HaKOMJIEHHE ¢ 00pa3IaMu OKCUIOB U OTIMCAaHUE UX CBOWCTB,
MoJTy4eHue, COOMpaHne, paclo3HaBaHUE U M3yYE€HHUE CBOMCTB BOJOpPOIA
(ropenue), B3auMoeiicTBrue Bogopoaa ¢ okcugom menu(ll) (BozmoxHO
WCIIOJIb30BaHUE BHUACOMATEpPUAJIOB), HAOJIO/IEHNE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHUE OCOOCHHOCTEH pPacTBOPEHUS
BEIIECTB C Pa3IMYHON PacTBOPUMOCTBHIO, MPUTOTOBIIEHHUE PACTBOPOB C
onpenenEéHHO N MacCOBOU noJen pPacTBOPEHHOTO BEIIIECTBA,
B3aUMO/ICHCTBUE BOJbI C METAJUIAMU (HATPUEM M KaJbI[MeM) (BO3MOMKHO
HCIOJIb30BAHME BHJICOMATEPHANIOB), OMpPEEICHUE PACTBOPOB KUCIOT U
miesioyeid ¢ TMOMOINBIO  MHAMKATOPOB, HCCIeNOBaHUE 0Opas3loB
HEOPraHMYECKUX BEUIECTB Pa3IMUHBIX KJIACCOB, HAOIIOCHHE U3MEHEHUS
OKpacky HHJIUKATOPOB B pacTBOpax KUCIOT M IIEIOYEH, H3ydeHHE
B3aumoieiicTBus okcuaa meau(Il) ¢ pactBopom cepHOi KUCIOTHI, KUCIOT
C MeTaJlaMH, peakUud HeHTpanu3aluu, MOJTy4YeHHE HEepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOTO METajula JPYrUM M3 pacTBOpa COJIH,
pelleHne AKCIEPUMEHTANIbHBIX 3a/ady Mo TeMe «Bakueiine Kiaccel

HCOPraHN4YCCKUX COCIUHEHMI

[Tepuonnueckuii 3akoH u llepuoanueckas cucteMa XUMHYECKUX
anemenToB /.M. MenneneeBa. CtpoeHre aTOMOB. XUMUYECKAsI CBS3b.

OKHCITUTETbHO-BOCCTAHOBUTEIIHHBIC peaknuunu

3.1

HepBLIe IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHUYECKUX 3eMeHTOB. IloHsaTHe 0

rpymnmnax CXOAHBIX 3JICMCHTOB (menquLIe n  MCI0YHO3CMCIIbHBIC




METaJUTbI, TaJOrCHBI, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOPbIE 00pa3yroT

aM(pOTEepHBIC OKCUIBI U TUIPOKCHIBI

3.2

[lepuonnueckuii  3akoH. Ilepuoguueckas cuCTEMa  XMMHYECKHUX
anemenToB .M. Menneneesa. KopoTkonepuoaHas U JJIMHHOIEPHOHAS
dopmbr  Tleproamueckodt CUCTEMBI XHMHYECKUX d3nemeHTtoB J[.W.
MenpneneeBa. [lepuonbl u rpymmbl. OU3NYECKUNA CMBICT NOPSAKOBOTO

HOMEpa, HOMEPOB MEPHO/Ia U IPYMIIbI IEMEHTA

3.3

Crpoenue aromoB. CocTtaB aTOMHBIX siep. M30Tombl. DIEKTPOHBI.
CtpoeHue dJIEKTPOHHBIX 000J0UYEK aTOMOB TEpBBIX 20 XHUMHUYECKUX
3JIEMEHTOB [Tepuoanueckoit CHCTEMBI HN. Menpeneena.
XapakTepucTHKa XHMHUYECKOTO OJIIEMEHTa II0 €ro TIOJIOKEHUIO B

[Tepuonnueckoint cucreme .M. Menneneera

3.4

3aKOHOMEPHOCTH M3MEHEHHUS Paguyca aTOMOB XMMHMUYECKUX 3JIEMEHTOB,
METaJNINYECKUX U HEMETAINIMYECKUX CBOMCTB MO IPYMIaM M IEPUOJIaM.
3nauenue [lepmoamueckoro 3axkoHa u Ilepuommyeckoil cucTemsl
XMUMUYECKUX D3JEMEHTOB JJs pa3BUTUS Hayku M mnpaktuku. [

MenneneeB — y4€HbIA U TPAXKIAHUH

3.5

Xumuyeckasi cBsi3b. KoBaneHTHast (MOJsipHas M HEMOJSpHAs) CBS3b.

BHGKTpOOTpI/IHaTeJ'IBHOCTB XUMHUYECKUX d1eMeHTOB. MonHas cBI3b

3.6

Crenenb oxucieHUS. OKHCIATSIbHOBOCCTAHOBUTEIBLHEIC pEaKIuu.
Hpoueccm OKHUCJICHUA u BOCCTaHOBJICHHA. OxucinuTenm u

BOCCTAHOBHTCIIN

3.7

XUMHUYECKUH OKCIICPUMCHT. HU3YYCHUC 06p33HOB BCIICCTB MCTAIJIOB H
HEMCTAJIIIOB, B3auMMOJICUCTBUE I'MApOKCHUa NUHKA C PpaCTBOPaAMU KUCIIOT
n menoqeﬁ, MMpOBCACHUEC OIIBITOB, WUIIOCTPUPYIOIIUX HPUMCPBI
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ (ropeHHe, pc€aKuuun

Pa3JI0KCHUA, COCI[I/IHCHI/IH)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

BemectBo 1 xumMHu4eckas pcaKkuus. HOBTOpeHI/Ie

1.1

Hepno;mqecxnﬁ 3aKOH. HepI/IOIII/I‘-ICCKa}I cucreMa XUMHUYCCKUX




anemenToB JI.MI. MenneneeBa. CtpoeHune aToMOB. 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB XMMHUYECKHX DJICMEHTOB NCPBLIX TpéX epruoaos,
Kajius, KaJlbIIuad H HX COCIII/IHCHI/Iﬁ B COOTBCTCTBHH C IIOJIOXKCHHUEM

9JICMCHTOB B HCpHOIIH‘-ICCKOfI CUCTCMC U CTPOCHUCM HUX aTOMOB

1.2

CrtpoeHue BelecTBa: BUbI XUMUYECKON CBSI3U. THUIBI KPUCTAIITHYECKUX
PELIETOK, 3aBUCHMOCTh CBOWCTB BEIIECTBA OT TUIMA KPUCTALIAYECKOU
pemIéTKH W BHJIa XUMHUYeCKoW cBs3u. Kiaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKHX  BEIIeCTB  (MEXKIyHAapoJHAass W  TPUBHAJIbHAS).
XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PA3JIUYHBIM KJaccam
HEOPraHWYECKUX COCIUHEHUW, TEHETUYeCKass CBS3b HEOPraHWYECKUX

BCIICCTB

1.3

Knaccudukanus XMMUYECKHX peakuui Mo pa3iMyHbIM NpU3HAKaM (1o
YUCIIy W COCTaBy YYACTBYIOIIMX B PEAKIMM BEUIECTB, O TEIJIOBOMY
3¢ deKTy, M0 U3MEHEHUIO CTENeHEeW OKUCIEHUSI XUMUYECKUX AJIEMEHTOB,
0 0OPaTUMOCTH, 0 YYACTHIO KaTalu3aTropa). DK30- U SHIOTEPMHUUECKHE
peakuuu, TEepMOXUMHUYECKHEe ypaBHeHudA. Ilonstme o ckopocTH

XUMHUYECKON peaKiuu

1.4

[Tonsatue o006 oOpaTUMBIX W HEOOPATUMBIX XHUMHUYECKUX PEAKIUSX.
[loHsiTHE O TOMOTEHHBIX M TETEPOTCHHBIX peaknusx. [loHaTHE O
XAMHUYECKOM  paBHOBecHH. DakToppl, BIHMSIOIME HA CKOPOCTh

XUMHYECKOH PE€AKIUHN U IMOJIOKEHUC XUMHUYCCKOT'O PaBHOBECUA

1.5

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pEaKIuu, SHCKTpOHHBIfI OanaHc
OKHCIIUTEIHFHO-BOCCTAHOBUTEILHOM pEaKknuu. CocrapiieHue ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIIOJIb30BAaHUEM MECTOOa

QJICKTPOHHOI'O banaHca

1.6

Teopuss ~ PIEKTPOIUTHYECKOM  AMCCOLMALMM.  OJIEKTPOJIUTBI U
HEeIEKTpOoJINThL. KaTnoHbI, aHnOHBI. MeXaHU3M IMCCOLMALNN BELIECTB C
pa3sIMYHBIMU BHJAMU XUMHUYECKOW CBA3U. CTENeHb JUCCOLUALUH.
CunbHble U cnabble 3JIeKTPOJUTHI. Peakiuu MOHHOTO oOMeHa. YClIoBUs
MIPOTEKaHMsI peakMii HOHHOTO 0OMeHa, OJIHbIE U COKpAIIEHHbIE HOHHBIE
ypaBHeHus peakuuil. CBoiicTBa KHCJIOT, OCHOBAHMHM M COJIEH B CBETE
NPEJICTaBICHUNA 00 3JIEKTPOJIMTHUECKOW auccormanuu. KadecTBeHHbIE

PCaKu Ha UOHBI. IlonsTue o TUAPOJTIN3C coleit

1.7

XUMHUYECKUMN OKCIICPUMCHT: O3HAaKOMJICHUE C MOACTIAMU




KPUCTANTMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB H
HeMmeTauoB (rpaduTa U anMasa), CIOKHBIX BEUIECTB (XJIOpHIa HATPHA);
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMHUYECKON peakuuu OT
BO3JICHCTBUS Pa3IMYHBIX (PAKTOPOB; UCCIEOBAHUE IIEKTPOIIPOBOJIHOCTH
pacTBOpPOB BEULIECTB, IMpOLiecca AUCCOLUALMM KUCIOT, IIeJo4Yell U coye
(BO3MOYKHO HCHOJIB30BAaHUE BUIACOMATEPHUATIOB); MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKH MPOTEKAaHWS PEAKIUH HOHHOTO OOMeHa
(oOpazoBaHMe oOcajKa, BBIJCIICHHE Tra3a, 0O0pa3oBaHUE BOJbI); OIMBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuil (ropeHre, peakiuu pa3jokKeHHs, COeAUHEHNs); PacllO3HaBaHNE
HEOPraHWYECKUX BEIIECTB C MMOMOIIBIO KAUECTBEHHBIX PEaKIii Ha HOHBI;

PEIICHUE DKCIICPUMECHTAJIBHBIX 3aJa4

Hemeranner u nx COCIMHCHU

2.1

OO6mrast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHrne u (U3NYECKUe CBONCTBA
MPOCTBIX BEIIECTB — TaJOreHOB. XUMHYECKHE CBOICTBA Ha MpHUMeEpe
xjopa (B3aUMOJCHCTBHE C METa/UIaMH, HEMETa/VIaMH, IIeI0YaMHu).
XnopoBogopoa. CoJisiHas KUCIO0Ta, XMMUYECKUE CBOMCTBA, MOJY4YEHUE,
npuMeHenue. JleiicTBue xjaopa 1 XJI0pOBOIOPOia HA OPraHU3M YeJOBEKa.

Baxwueiimre Xaopuabl 1 KX HAX0KIECHUE B IPUPOIE

2.2

OO6mrass  xapaktepuctuka dneMeHTOB  VIA-rpynmbel.  OcoOeHHOCTH
CTpPOEHHUS AaTOMOB, XapaKTepHble CTemneHu okucieHus. CrtpoeHue u
(¢u3nuecKkue CBOICTBA MPOCTHIX BEHIECTB — KUCIOPOJAa U CEphL.
AnnoTpornHbie MOAU(PHUKAIIMN KUCIOPOJa U cepbl. XUMHUUYECKUE CBOMCTBA
cepbl. CepoBoJiOpoJi, cTpoeHue, (pu3nueckue U XUMUYECKHe CBOMCTBA.
Okcunapl cepbl Kak NPEACTaBUTENIM KHUCIOTHBIX OKcuaoB. CepHas
KHCTIOTa, (U3NYECKHEe U XUMHUYECKHe CBoiicTBa (oOmime  Kak
MpeICTaBUTeNsl Kilacca KHCIOT U crenupuyeckue). XUMHUYECKUE
peakiuu, JeXallie B OCHOBE MPOMBIIIJIEHHOTO Croco0a MONyYeHHs
cepHoil kuciaothl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaU€CTBEHHAS
peakiusi Ha cynabdar-uoH. Haxoknenue cepsl M €€ COEOUHEHHUH B
npupojie. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpe/ibl COEAMHEHUSIMU
cepbl (KUCIOTHBIC JTOKIH, 3arPA3HEHHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI

€TO MpEaAOTBpAIICHUSA




2.3

OOmast  xapakTepucTuka dJMeMeHTOB  VA-rpymmbel.  OcoOGeHHOCTH
CTPOCHHSI aTOMOB,  XapaKTepHBIE  CTENEHH OKUCIEHHUS.  A3OT,
pacnpocTpaHeHHue B TPUPOJE, (PU3UUECKHE M XUMHUYECKUE CBOMCTBA.
KpyroBopoT a3ora B nmpupoje. AMMHUak, ero Gu3ndeckue U XUMUICCKUE
CBOMCTBa, moiyueHue u npuMeHneHue. Conum aMMOHMS, WX (PU3HUYECKUE H
XUMHNYECCKHEC CBOﬁCTBa, IMPUMCHCHHUC. KauecTBennas pCaKkius Ha HMOHBI
aMMOHUS. A30THas KHCJIOTa, €€ ToIydeHue, (GU3nYecKne U XUMUYEeCKUe
CBOICTBa (00IIME KaK MpeICcTaBUTENs Kiacca KUCIOT U crelu(puuecKue).
Hcnonn3oBanme HUTPATOB U coJie aMMOHHS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii.  XUMHUYECKOE€  3arpsi3HEHHE  OKpYXarouel  cpenbl
COCIMHECHHUAMU a30Ta (KI/ICJ'IOTHI)IG J0XKIU, 3arps3HCHHUEC BO3AyXa, IMOYBbI

1 BOJIOEMOB)

24

®ochop, amnorponsele Moauduxanuu Gocdopa, duznUeckue u
xumudeckue cBorcTtBa. Oxcua dochopa(V) u docdhopnas kucnora,
¢usznueckue M XUMHUYECKHE CBOWCTBa, modydeHue. lcmonbzoBanue

(docharoB B KauecTBE MUHEPAIBHBIX YI00OpEeHUH

2.5

O6mrass  xapaktepuctuka odnemMeHToB IVA-rpynmbel.  OcoOGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEpHbIC CTCIEHU OKHUCIICHUS. YTJIepo[,
AIUIOTPOIHBIE MOTU(PHUKAIINH, PACTIPOCTPAHEHHE B IPUPOJIE, PU3UICCKUE
Y XUMHYECKHE CBOMCTBa. AncopOius. KpyroBopotT yriaepona B mpupo/ie.
Oxcunpl yriepona, ux (U3NYeCKUe U XUMHUYECKUE CBOWCTBA, NEHCTBUE
Ha JKUBBIC OPraHU3MbI, IOJyYCHHE M TPHUMEHEHHE. DKOJOTHYCCKUE
poOJIeMbl, CBsi3aHHBIEC ¢ OKcHaoM yriepona(lV); runoresa rio6aabsHOTO
MOTEIUICHUSI KJIMMaTa; MapHUKOBBIA 3(ddekr. YroipHas kuciora u e€
comM, uX (UINYECKUE M XUMHYCCKHE CBOWCTBA, IOJydYCHHUE W
MpPUMEHEHHE. KavecTBeHHast peakius Ha KapOOHAT-HUOHBI.
Hcnonbs3oBaHue kapOOHATOB B OBITY, MEIHWIIMHE, NMPOMBIIUICHHOCTH W

CEILCKOM XO3SHCTBE

2.6

HepBOHa‘{aJILHLIC MOHATHS 00 OpraHn4YeCKux BCHICCTBAX KaK O
COCAMHCHUAX YIrJICpoaa (MeTaH, OTaH, OTHJICH, allCTHJICH, OJ3TaHOJI,
TJIMLECPHUH, YKCYCHasd KI/ICJ'IOTa). HNx coctaB m XUMHYECKOE CTPOCHHUC.
[ToHsTHE O OHMOJOTMYECKH BaXKHBIX BCIIICCTBAX: JKHUPpaAX, 66J'IKaX,
YrieBo4ax — W HUX POJIA B KU3HU YCIOBCKA. MaTepI/IaJ'IBHOC CINHCTBO

OpPraHu4Y€CKUX U HCOPTAHNUICCKUX COCIUHEHMI




2.7

Kpemuuii, ero ¢usnyeckne M XUMHYECKHE CBOMCTBA, MOJy4eHHE U
npuMeHenne. CoequHeHUs: KpeMHus B npupojie. O0mue npeacTaBieHus
00 oxcuge kpemHms(IV) m kpemHmeBod kuciaore. CHIMKATBL, WX
HCIOJIb30BaHUE B OBbITY, MEIUIMHE, IPOMBILIUIEHHOCTH. Baxneiiue
CTPOUTENIbHbIE ~MaTepHualibl: KEpaMuKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpoGiiembl 6€30MaCHOTO HCIOJB30BAHUS CTPOUTEIBHBIX

MaTCpuajioB B HOBCGZIHCBHOﬁ KU3HHU

2.8

XUMUYECKUN OKCHEPUMEHT: H3ydyeHHe oOpa3loB HEOPraHUYECKUX
BEIIIECTB, CBOWCTB COJISIHOH KHCJIOTBHI; TIPOBEACHHWE KAdeCTBEHHBIX
peakiuii Ha XJIOPWI-UOHBI W HAOJIOJICHUE MPHU3HAKOB HX IMPOTEKAHUS;
OTIBITBI, OTpAXKAIONIHE QU3HUECKUE U XUMUICCKHE CBOMCTBA TAJIOTEHOB U
WX COCIWHEHWUH (BO3MOXXHO WCIIOJIb30BAHHUE  BHJICOMATCPHAIIOB);
03HAaKOMJIEHHE C 00pa3liaMH XJOpUJIOB (TAJIOTCHHUIOB); O3HAKOMJICHUE C
oOpasmamu ceppl U €€ COoeAMHEHUSMH (BO3MOXKHO MCIOJIb30BAaHUE
BHJICOMATepHajIoB); HAOMIOJACHUE Tpollecca OOyrIMBaHUS caxapa Mo
JNEUCTBUEM  KOHIIEHTPUPOBAHHOW  CEPHOM  KHCJIOTBI,  M3Y4YEHUE
XUMUYECKUX CBOMCTB pa30aBJICHHOW CEPHOW KHUCJIOTHI, TPOBEICHUE
KauyeCTBEHHOM peakiuuu Ha cyiab(haT-uOH U HAOIIOJeHHE MpHU3HaKa eé
MPOTEKAHMsI; O3HAKOMJIEHHE C (U3MUYEeCKMMH CBOMCTBAMU a30Ta,
dochopa ®m WX  coemuHEHMH  (BO3MOXXHO  HMCIOJIb30BaHHE
BHJICOMATEepHajoB), oOpasramMu a30THBIX U (OCPOPHBIX YAOOpPEHUN;
MoJlyueHue, cobupaHue, pacrno3HaBaHUE U U3y4yeHUE CBOMCTB aMMMAKa,
MIPOBEJICHUE KaYECTBEHHBIX PeaklMii Ha MOH aMMOHUS U (ocdaT-uoH U
U3y4eHUe MIPU3HAKOB ux POTEKaHUs, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOM  a30THOM  KUCIOTBI C  MeAbl0  (BO3MOXKHO
HCII0JIb30BaHKE BUJICOMATEPHAIIOB); U3y4eHUe Mopenei
KPUCTANIMYECKUX PEIETOK anMasa, rpadura, ¢ysiepeHa; 03HaKOMIICHHE
C TpOIECCOM afcopOLUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM W YCTPOMCTBOM  MPOTHMBOTas3a; IMONydyeHHe, coOupaHue,
pacmo3HaBaHHEe W W3YyYEHUE CBOWMCTB YIJIEKUCIIOTO Ta3a; IMPOBEICHUE
KaueCTBEHHBIX peakluuid Ha KapOOHAT- M CUJUKAT-WOHBI U HU3yUeHUE
MPU3HAKOB WX MPOTEKAHMS; O3HAKOMIIEHHE C MPOAYKIHEH CUIMKATHON
MPOMBIIIJIEHHOCTH; PpEeIIeHHe SKCIEePUMEHTANbHBIX 3a/Jad 10 TeMe

«Bakneline HeMeTalIbl U MX COSIUHEHUS




Mertannsl 4 ux COCANHCHUA

3.1

OOmast XapakTepUCTHKa XUMHYECKUX OJIIEMEHTOB — METaUIOB Ha
OCHOBAaHMM HUX ToJokeHuss B Ilepuoauyeckoil cucTeMe XUMHUYECKUX
anemenToB J[.U. MenneneeBa u crpoenust atoMoB. CTpoeHHE METAJIOB.
Mertannueckasi CBSI3b M METAJUIMYECKAsl KPUCTAUIMYECKas PEmIETKA.

DNEKTPOXUMHUYECKUN Psijl HAIPSHKEHUH METalIoB

3.2

dusnuecke M XUMHUYECKHE CBOMCTBA MeTayuioB. OOImme CrocoObl
MoJIydeHus: MeTayuioB. [loHsSTHE O KOPpPO3WM METaIOB, OCHOBHBIE
crocoObl  3amUThl UX OT Koppo3uu. CruaBsl (cTanb, YYryH,

TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH

3.3

[Ilenounsle MeTauibl: MoJokeHHe B Ilepuonmueckon  cucreme
xumudeckux aneMmeHToB J[.MI. MeHaeneeBa; CTpOEHHME HMX aTOMOB;
HaxoXxjaeHue B mpupone. Pusznyeckue U XUMHUYECKHE CBOWCTBa (Ha
npuMmepe Hatpusi ¥ Kanmusi). OKCUIBl U TUAPOKCUABI HATPUS U Kalusl.

[IpumeHeHne meT0YHbIX METAIVIOB U UX COCTMHEHUH

3.4

Illenoyno3eMenbHbIE METAdIbl MarHuii W KaJIbLHH: IIOJIOKCHHE B
[Tepuonuueckoit cucreme xumuueckux siaemeHToB .M. Menneneena;
CTPOCHHE UX aTOMOB; HaxoxiacHHe B mpupome. Dusuueckue u
XHUMHYECKHE CBOMCTBA MarHus W KaiabIus. Bakaedmme coeguHEHHS
Kasblus (OKCUZ, TUAPOKCHA, coiH). JKECTKOCTh BOABI U CIOCOOBI €&

yCTpaHEeHHs

3.5

AmomuHMii: TiosniokeHue B [lepuoanMueckod cUCTEME XMMHUYECKUX
anemenToB JI.MI. MeHneneeBa; cTpoeHHe aToMa; HaXOXKICHHE B MPHUPOJIE.
du3nveckre 1 XUMUYECKUE CBOMCTBA aOMUHUSA. AM(OTEpHBIE CBOMCTBA

OKCHa U THAPOKCHAA AJIFOMHUHHA

3.6

Kene3o: moyioxxeHue B HepHO,Z[H‘IGCKOﬁ CHUCTEMC XUMHNYCCKHUX 3JICMCHTOB
[[I/I MeHI[eJ'ICeBa; CTPOCHHUC aTOMad; HAXO0XIACHHC B IIPHUPOICL.
duszndyeckne U XMMHYECKHE CBOMCTBaA jKeJie3a. OKCI/II[LI, TUAPOKCUIBI U

conu xene3a(Il) u sxenesza(Ill), mx cocras, cBOICTBa U MOJTyuYeHUE

3.7

XHUMHUYECKUUN SKCIICPUMCHT:. O3HAKOMIJICHHUEC C O6p33LIaMI/I MCTAJIJIOB U
CIIlTaBOB, HX (I)I/I3I/I"ICCKI/IMI/I CBOﬁCTBaMH; HU3YyUYCHUC PEC3YJIbTATOB
KOppO3un MCETAJJIOB (B03M0)KHO HCIIOJIb30BaHUC BI/I,[[eOMaTepI/IaJ'IOB),

0COOEHHOCTEH B3aUMOJCUCTBUS OKCHAA KalbLUI U HaTpus C BOJOM




(BO3MOKHO MCIIOJIB30BAaHME BMJIEOMATEPUANIOB); MCCIEJOBaHUE CBONCTB
KECTKOW BOJbI; IMpoIlecca TOPEHUs *Kejae3a B KUCIOPoJe (BO3MOKHO
HCIIOJIb30BAHNE BUJIEOMATEPHAJIOB); IPU3HAKOB MIPOTEKAHUS
KaueCTBEHHBIX PEAKIMi HAa MOHBI (MarHus, KaJblWs, aJIOMUHUS, [IMHKA,
xene3a(ll) u xeneza(Ill), menu(Il); HaGmroneHre M onMcaHUE MPOIIECCOB
OKpalllUBaHHWA IIaMCHU HMOHAMHU HATPUd, KaJIWd U KaJIbLUA (BO3MO)KHO
WCTIOJIb30BAHNE BHICOMATEPUAIIOB); UCCIIEIOBaHUE aM(OTEPHBIX CBOKWCTB
TUAPOKCHU A AJIFOMUHU S u TUAPOKCHUIA IIUHKA, peIICHUC
OKCIICPUMCHTAJIBHBIX 3aJa4 IO TEME «Baxxnenmue MeTamiabpl M UX

COCAUHECHUA»

XHMHS ¥ OKpYKarolas cpeia

4.1

HOBBIG MaTepI/IaJ'II)I U TCXHOJIOTHUH. BeHIeCTBa nu MaTepI/IaJ'H)I B
MOBCEAHEBHOM >KM3HU YeEJOBEKa. XHUMHS U 370poBbe. be3zomacHoe
WCIIOJIb30BAHME BEIIECTB M XMMHUYECKHUX peakuuid B ObITy. IlepBas

IIOMOIIIb TP XUMHUYCCKUX 0KOraXx MU OTPABJIICHHUAX

4.2

OCHOBBI  3KOJIOTMYECKOW TPAMOTHOCTH. XHUMHUUYECKOE 3arps3HECHHE
okpyxatomeid cpeapl [IJIK. Ponb XuMHM B pElIEHHH 3KOJIOTMYECKHX
npoOnem. [IpupoaHble MCTOYHUKU YIIIEBOJAOPOIOB (yroJib, MPUPOIHBIN
ra3, He(pTh), MNPOAYKTHI WX TEpepabOTKU, HX pOJb B OBITY U

IMPOMBIINIJIIECHHOCTH

4.3

XUMUYECKUH JKCIEPUMEHT: H3ydeHHe 00pa3lioB MaTepuajoB (CTEKIIO,

CIINIaBBI METAJUIOB, ITIOJIUMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEMOro
TpeOoBaHUs

HpOBepﬂeMble TPCGOBaHI/Iﬂ K IIPE€IAMETHBIM pe3yjabTaTaM
0a30BOro YPOBHSI OCBOCHMSA OCHOBHOM 06pasonaTean0ﬁ
nmporpamMmmbl OCHOBHOI'O 00111€ero Oﬁpa3OBaHI/IH Ha OCHOBE¢
oroc

1

[IpencraBnenue:

1.1

0 TI03HaBAaEMOCTH SBJIEHUHN MPUPO/Ibl, IOHUMaHUE 0OBEKTUBHOMN
3HAYUMOCTH OCHOB XMMMYECKOM Hayku Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa 00IIel KyJIbTyphl
W TPAaKTHYECKOW JEATEIbHOCTH YEJIOBEKA B  YCIOBMAX
COBPEMEHHOTO 0O0IecTBa; TMOHHMaHUE MeCcTa XUMUU Cpeau

APpYTrux €CTECTBECHHBIX HAYK

1.2

O  HayyHbIX  MeToJax I[IO3HaHWA, B TOM  4YHCIE
SKCIEPUMEHTAJIbHBIX U TEOPETUYECKUX METOJIaX HUCCIeI0BaHUS
BEIIECTB M M3yYCHHUS XUMHYECKUX peakUuuid; yMeHue
WCIOJIb30BaTh MOJENU Ui OOBSICHEHUS CTPOCHHS aTOMOB U

MOJICKYJI

1.3

0 cdepax mpodeccuOHANBHON MAEATEIbHOCTH, CBSI3aHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha
JNOCTHKEHUSIX  XMUMHYECKOMH HaYKU, 4TO MO3BOJIUT
oOyuaroluMmcsi paccMaTpuBaThb XUMHIO Kak cdepy cBoeit
Oynymieil mpodeccHoHaIbHOW  JESITeNbHOCTH W CAENaTh
OCO3HAHHBII BBIOOP XMMHUU Kak MPOQHUIBHOTO MpeaMeTa Mpu

Iepexoae Ha YpOBCHb CPpCAHETO 0611161"0 06pa3OBaHI/I${

Bnangenue cucreMoil XMMHUYECKUX 3HAHUH U YMCEHHUEC NTPUMCHATDH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpPasa BKIIFOYACT:

2.1

BaKHEHIIINE XUMHUYECKUE TOHATHS: XUMHUICCKUN OJIEMCHT, aTOM,
MOJICKYIJIA, BCIICCTBO, IPOCTOC U  CJIIOXKXKHOC  BCIICCTBO,
OJHOPOAHAA U HCOAHOPOAHAA CMECh, OTHOCUTCIIbHBIC aTOMHAsA U

MOJICKYJIApHAad MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIApHAA




Macca, MOJSIPHBIA OO0BEM, OKCHI, KHCJIOTa, OCHOBAHHUE, COJIb
(cpenusisi), XuMUYECKasi peaKiysi, peakluu COCIMHEHUS, PEaKLIUU
Pa3NoXKEHUsI, PEaKIMU 3aMEIICHUs, peakiiuu oOMEeHa, TEIIOBOM
3¢ deKT peakiuu, K30- U IHAOTCPMHUUSCKUE PEaAKIIUU, PACTBOP,
MaccoBasi J0Js1 XUMUYECKOTO DJIEMEHTAa B COCIMHEHUH, MacCoBast
A0JId U MMPOUCHTHAA KOHLCHTpalusd BEHICCTBA B paCTBOPE, AAPO
aToMa, SJIEKTPOHHBIM CJIOM aTtoma, aToMHasi OpOUTalb, PaycC
aTOMa, BAJICHTHOCTb, CTCIICHb OKHMCIICHUA, XUMHYCCKas CBA3b,
AJIEKTPOOTPHUIIATEIILHOCTD, MOJIIPHAs M HETIOJSIpHAsI KOBAaJICHTHAS
CBsA3b, MOHHAd CBA3b, MCTAJUIMYCCKAsA CBA3b, KPUCTAIUYCCKAA
pemérka (aroMHas, MOHHAs, MeTaJuIM4ecKas, MOJIEKYJspHas),
WOH, KaTHOH, aHWOH, DJEKTPOJUT W  HEDJIEKTPOJIUT,
AJIEKTPOIUTAYECKAS JUCCOIMAIINS, PEaKIUU HOHHOTO OOMEHa,
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAaKOHUHU, OKHUCIWUTCIb U
BOCCTAHOBHTEIb, OKHCJIICHHE W BOCCTAHOBJICHHE, DJICKTPOJIH3,
XHUMHUYCCKOE PAaBHOBECHC, O6paTI/IMBIe u HeO6paTI/IMI)Ie peakunu,
CKOpPOCTh XHUMHYECKON peakuuu, karaiuzarop, [TJK, kopposus

METAaJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXpPaHEHUST MacCChI,
nepuoauueckuii 3akoH J[.M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOF&I[pO

2.3

TECOpUHU  XHMHUHU: ATOMHO-MOJICKYJIsIpHass  TEOpuA, TCOPUAd

3J'I€KTpOJ'IPITH‘ICCKOfI JUCCoral

BJ'Ia,Z[eHI/Ie OCHOBaMM XHMHUYECKOH I'PaMOTHOCTH, BKJTFOUAIOIICH:

3.1

yYMEHHUE TIPAaBWIBHO WKCIIOJIb30BaTh M3YUYCHHBIC BEIIECTBA U
MaTepHualibl (B TOM YKCIIE MUHEPAJIbHBIC YIOOPCHHSI, METAILIBI U
CIUIaBbI, TPOJYKThI TEPEPaOOTKH MPHUPOJHBIX HCTOYHUKOB
yrIAeBOAOPOAOB (yIiisl, TPUPOJHOTO Ta3a, HedTHu) B OBITY,
CEJIbCKOM XO3HCTBE, Ha MPOU3BOJICTBE U MOHUMAHUE 3HAYCHHS
KUPOB, OEIKOB, YIJIEBOJOB JJISi OpraHW3Ma YeloBeKa; YMEHUE
MPOTHO3UPOBATh BIMUSHHUE BEHIECTB M XUMHUYECKHX IMPOLIECCOB

Ha OPraHU3M YEJIOBEKa U OKPYXKAIOILYIO IPUPOJIHYIO CPEaY

3.2

YMCHHUC HUHTCIPUPOBATL XHUMHUYCCKHUEC 3HAHUSA CO 3HAHUAMU

JPYruX y4eOHBIX MPEIMETOB




3.3

HaIMYME ONbITa paboThl C Pa3TUYHBIMH  MCTOYHHUKAMHU
uHbOpMAIMM MO XUMHM (HaydyHas W HAYYHO-TIOMYJISIpHAs

JaUTepaTypa, CI0Bapu, CIPaBOYHUKHN, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLCHUBATh HHq)OpMaHHIO O BCIICCTBAX, UX
MNpEeBpallICHUAX W MNPAKTHYCCKOM MNPHUMCHCHUHM HW YMCHHUC

HCII0Jb30BaTh €€ IS peicHus y‘IC6HO-HO3HaBaT€JII>HI>IX 3aaa4

Bnanenue OCHOBaMHU MOHSTUHHOTO annapara U
CUMBOJIMYECKOTO sI3bIKA XMMHMM JUIS COCTaBJICHHUS (QopMyI
HEOPraHMYECKUX BEIECTB, YPAaBHEHUN XUMUYECKUX DPEaKIIHil;
ocHoBaMH  xuMuuecko  HomeHknarypel — (IUPAC  wu

TPUBUAIBHOM)

VYMmenne 00BSACHITH CBs3b TIOJIOKCHUA JJICMCHTA B
[Iepnognueckoil cucTtemMe ¢ YHUCIOBBIMH XapaKTEPUCTHUKAMHU
CTPOCHHA aTOMOB XHMHYCCKUX DJJIICMCHTOB (COCTaB n 3apgan
sqipa, 001IIee YUCIIO IEKTPOHOB), PACTIPECIICHHEM dJIEKTPOHOB
M0 PHEPreTHYECKHM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPHOJIOB,

KaJIus U KaJIbLUAa

[IpencraBinenue o0 MNEPUOIUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYECKUX 2JIEMEHTOB (pamuyc aToMma,
AIEKTPOOTPHUIIATEIBHOCTD), TPOCTHIX M CIIOKHBIX BEIIECTB OT
MOJIOXKEHUsS 3JeMeHTOB B Ilepuomnueckoid cucreme (B MajbIxX
MEepPHOIaxX W TJIABHBIX MOJATPYNIAaxX) U 3JIEKTPOHHOTO CTPOESHUS

aToMa

Ymenue knaccuuuupoBarh:

7.1

XUMHNYCCKHUEC IJICMCHTBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIIMHN

YMeHue onpeacisarTh:

8.1

BaAJICHTHOCTb MW CTCIICHb OKHUCJICHHUA XHUMHYCCKHUX 3IJICMCHTOB,

3apsaa HOHa

8.2

BHUJI XUMHUYECKON CBS3U U THII KpHCTaHHquCKOﬁ CTPYKTYpPBI B

COCAUMHCHUAX

8.3

XapakTep CpcAbl B BOAHBIX PAaCTBOpax BCHICCTB (KI/IC.IIOT,




OCHOBAHUI)

8.4 OKHUCJIUTEh ¥ BOCCTAHOBUTEITh

9 YMeHue XapakTepu3oBaTh ~ (U3MYSCKUE U XUMHYECKUE
CBOMCTBA:
IPOCTBIX BEMIECTB (KUCIOPO, O30H, BOJOPOM, TpaduT, anmas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJI0p, HATPUM, KaIHid, MarHuu,
KaJIbIIMH, aTFOMUHUH, JKEJe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIC MX BOJHBIX PacTBOPOB (BOJa,
aMMUaK, XJIOPOBOJIOPO, CEPOBOJIOPOJI, OKCHUIBI U THAPOKCHJIBI
MeramioB [-IIA rpynn, amtomunus, menu (II), nunka, xenesa

9.2 (IT u III), okcunet yrnepoaa (II u IV), xpemuus (IV), azota u
dochopa (IIT u V), ceper (IV m VI), cepuucras, cepHas,
a30TUCTas, a3oTHas, (ocopHas, yroyibHasg, KpeMHHEBas
KHCJIOTa ¥ UX COJIH)
MIPOTHO3UPOBATh M XapaKTePU30BaTh CBOWCTBA BEIIECTB B

93 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHUS, IPUMEHEHHUE BEIECTB

' B 3aBHCHMOCTH OT HX CBOWCTB, BO3MOXHOCTb IPOTEKaHUS

XMMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBHSIX

10 YMeHue CcoCTaBlATh MOJIEKYJISIpHbIE M HWOHHBIE ypaBHEHHS
peakiuii, B TOM 4Hce:

10.1 peakiuii HFOHHOTO 0OMeHa

10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi

10.3 WUTIOCTPUPYIOIIUX XMMHUYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB

' (Tpymm) HeOpraHU4YeCKNX BEIIECTB

10.4 MOATBEPIKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEX/1y HUMU

11 YMeHue BBIUUCIATH (IPOBOAUTH PACUEThI):

111 OTHOCHUTEIIbHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl BEILIECTB,

' MacCOBYIO JOJ0 XUMHUYECKOTO AJIEMEHTA B COSAMHEHUHN

11.2 MacCOBYIO JOJIIO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €ro0 Maccy, 00beM Ira3oB

114 M0 YpaBHEHUSM XUMHUUYECKUX PEAKINil ¥ HAXOAUTh KOJMYECTBO

BElIeCTBa, 00bEM M MacCy peareHTOB WX MPOJIYKTOB PEaKIUU




12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMH METOJIaMH HAyYHOTO TO3HaHHs (HaOmroneHue,
U3MEpPEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE) MPU H3YUEHUU
BEIIECTB M XHMHYECKHX SIBJICHHW; yMEHHE C(HOPMYIHUPOBATH

poOJIeMy U MIPETIOKUTE MYTH €€ PeIIeHuUs

12.2

6e30macHoOi paboThl C XUMUUYECKHUMU BEIIECTBAMH, XUMUYECKON

HIOCYJI01 1 JTab0PaTOPHBIM 000PYAOBaHUEM

12.3

nmpaBWjiaMu  0€30MacHOTO  oOpaleHuss ¢ BEIIEeCTBAMH,
UCTIONB3yeMBIMH B TIOBCEIHEBHOW  JKU3HH, IPaBHJIAMHU
TOBEJICHUs B IIENAX COEpexeHUs 3I0POBbI U OKpYXKaromien
NPUPOJHON  cpeapl;  MOHMMaHWEe  Bpeda  (OMACHOCTH)
BO3/ICICTBUSI HA JKUBBIE OPTaHW3MBI OTPENEIEHHBIX BEIIECTB,
CrocoOOB YMEHBIICHHUSI ¥ TPENOTBPAIICHUS HMX BPEIHOTO

BO3JEUCTBUA

13

Hanmmune MPAKTUICCKUX HAaBBIKOB IJTAaHUPOBAHUA n

OCYIICCTBJICHHUA CICAYIOMUX XUMHUYCCKUX OKCIICPUMCHTOB:

13.1

W3y4eHHEe U oOmnucaHue (U3NYECKUX CBOWCTB  BEIECTB;
O3HAaKOMJIEHHE C (U3UYECKUMU U XUMUYECKUMU SIBICHUSIMU;
OTIBITHI, MJUTFOCTPUPYIOIINE MPU3HAKUA MPOTEKAHUSI XUMHUECKUX

peakuui

13.2

U3y4eHHUe CII0COO0B pa3/iesieHus: cMeceit

13.3

IMOJIYYCHHUE KHUCIOpOoJa M HU3YUYCHUE €TI0 CBOﬁCTB; IOJIYy4YCHUEC
BOIOpOJa W H3Y4YCHHE €TO CBOfICTB; IOJIYYCHUE YIIJICKHUCIIOIO
ra3a U U3y4CHHUC €Tro CBOﬁCTB; MOJIYYCHUC aMMHUaAKa U U3Yy4YCHHUC

€r0 CBOJCTB

13.4

NPUTOTOBJICHHE PACTBOPOB C OMpeAeNEHHON MaccoBOM nomeit

paCTBOpéHHOFO BCIICCTBA

13.5

OpUMEHEHHEe HWHAUMKATOpOB  (JakMyca, METHJIOpaHXka |
¢deHondTanenHa) Juid ONpeNeNeHUus XapakTepa cpenbl B

pacTBOpPAX KUCIOT U HIeI04YeH

13.6

HCCIIEIOBAaHUE M OIMCAHUE CBOICTB HCOPraHNM4YCeCKUX BCIICCTB
pa3siindHbIX KJIACCOB; MU3YUYCHHC B3aMMOJIEHCTBUS KHCIOT C

METajlllaMu, OKCHJaMH MCTaJlJIOB, PaCcTBOPUMBIMHA n




HEPaCTBOPUMBIMU OCHOBaHUSIMH, COJISIMU, MOJTy4eHUE
HEpPaCTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJHOTO MeTaia
JIpPYrUM U3 pPacTBOpa COJIM; HCCIEA0BaHUE aM(OTEPHBIX

CBOMCTB THAPOKCUAOB AJIFOMHUHUA U TUHKA

13.7

PEIICHUEC OJKCIICPUMCHTAJIBHBIX 3aaa4d 110 TCMaM: «OCHOBHBIC
KJIaCCbl HCOPTaHUYCCKUX COGﬂHHCHHﬁ)); ((3JICKTpOJII/ITI/I‘~I€CKaH
JUCCOLIMALIHU), «BaxkHelmmue HeMETaIbl M HX COCIUHCHUA»,

«Baxxuenme MeTajUIbl U UX COCIUHEHUS

13.8

XUMHUYCECKHUEC OKCICPUMCHTEI, WUIIOCTPUPYIOIHUE TPU3HAKU
IMPOTCKAaHUA peaKHI/II\/JI HUOHHOTO O6M€Ha; Ka4YCCTBCHHLIC PCAKIINU
Ha IPUCYICTBYIOIIYME B BOJHBIX pPacTBOpax HOHBI: XJIOPUI-,
Opomun-, womua-, cyiabdar-, ¢ocdar-, xkapOoHAT-, CHIMKAT-
AHHOHBI, TUAPOKCUA-NOHEI, KAaTHOHBI AMMOHHH, Mar”aus,
KaJIbIIMs, aIFOMUHUSA, Kene3a (2+) u xenesa (3+), menu (2+),

IMHKA

14

VYMmenue:

14.1

MIPE/ICTaBIATh PE3yNbTaThl dKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, TPapUKOB U TAOIUI] U BBISBISATH SMIUPUYECKUE

3aKOHOMCPHOCTH

14.2

yCTaHAaBIUBaTh CBSI3U MEXJAYy pealbHO HaOJII01aeMbIMU
XMUMHYECKUMHU SIBJICHUSIMH M TPOLECCAMH, MPOUCXOSAIIMMH B
Makpo- U MHUKPOMHUPE, OOBICHATH MPUUYUHBI MHOTO00Opa3us

BEILECTB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHauanbHBIE XUMUYECKUE TTIOHATUS
1.1 YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U ClloKHBIE BEIIECTBA.
13 Xumuueckasi ¢opmyna. BameHTHOCTP aTOMOB XHUMHUYECKUX 3JIEMEHTOB.
' CrerneHb OKUCTCHUS
3aKkoH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsT aTOMHasi macca.
1.4 OtHocuTenbHass MOJEKyJsipHas Macca. MaccoBass 10Ji1 XHMHYECKOTO
dJIeMEHTa B COCTMHCHUHT
KomuuecTto BemecTBa. Mousib. Mossipaast Mmacca. MomnsipHbIil 00bEM Ta30B.
1.5 B3anMocBs3p  KonMUYecTBa, MacChl M YHCJIAa CTPYKTYPHBIX €IWHUIL
BeIlleCTBA
16 ®usnueckue M XMMHYECKHE SBJICHHUS. XHMHUYECKass peakuus u eé
' MIPU3HAKU. 3AKOH COXPAaHEHMS MAcCChl BEIIECTB. XUMUYECKNE YPABHEHUS
5 [lepuonnueckuii 3akoH u llepmoandeckas cucTEMa XUMHYECKUX
anementoB JI.1. MenaeneeBa. CTpoeHre aTOMOB
[Iepuoanueckuit 3akoH. [lepuoanueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
2.1 J.N. Menneneea. [lepropl u rpynibl. GU3nyueckuii CMbICI MOPSAIKOBOTO
HOMEpa, HOMEpPOB NIEPUOJIA U TPYIIIIbI FJIEMEHTA
Crpoenue aromoB. CoctaB aToMHbIX szaep. WM30Tombl. DNEKTPOHBI.
2.2 CrtpoeHue SJEKTPOHHBIX 000JI04eK aTOMOB MepBhIX 20 XUMHYECKHUX
aneMmeHTOB Ileproanueckont cucremsl JI.1. Menaeneesa
3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB XMMUYECKUX AJIEMEHTOB IMEPBBIX
TPEX MepUOOB, KaJus, KaJIbLIUS (pagmyca aTOMOB,
2.3 ANEKTPOOTPHUIATENFHOCTH, METAITNYECKIX U HEMETAJUTMUECKUX CBOICTB)
U UX COCOUHEHUH B COOTBETCTBUM C IIOJIO)KEHUEM DHIIEMEHTOB B
[lepuoanueckoil cucteMe U CTPOEHUEM UX ATOMOB
3 Crpoenue BelecTa
3.1 Xumuyeckasi cBs3b. KoBaneHTHas (TONsipHAasT W HEMOJIAPHAs) CBSI3b.




SHGKTpOOTpI/IHaTCJIBHO CTh XHMHYECKHX JJIEMEHTOB. VHOHHas CBS3b.

Meramnnueckast CBSI3b

3.2

Tunel KpucTaNIMYECKUX PEUIETOK (aToOMHas, MOHHAs, METaJuINyecKas),
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKOM PEIIETKH U

BHUJIa XUMHUYECKOU CBSI3U

Baxueline npencTaBuTeNd HEOpPraHMYecKux BeniecTs. Hemeramnel u ux

COCAMHCHU. MeTauisl U BX COCINMHCHUA

4.1

Knaccudukanus u HOMEHKIaTypa HEOPTraHUYECKUX COCTMHEHUM: OKCUIOB
(coneoOpasyroiue: OCHOBHBIE,  KHCJIOTHBIE, ampoTepHble) U
HecoJieoOpa3yrollre; OCHOBaHUH (I1E€70YM U HEPACTBOPUMBIE OCHOBAHMUS);
KHUCJIOT (KHCJIOPOJCOACpIKAIINe W OECKUCIOPOJHBIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBI€); COJIeH (CPeIHUX U KUCIIBIX)

4.2

DuU3NYeCKue M XMMHUYECKHE CBOMCTBA MPOCTHIX BENIECTB-HEMETAIUIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoia, KpeMHUS

4.3

DuU3NYEeCKMe M XUMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB-METAIIIOB:
JIUTHUS, HATpUA, KaJIWs, MarHus W KajdblMs, aJIIOMHHMS, Keje3a.

DIJIEKTPOXUMUYECKHUI Pl HAIPSHKEHUI METaJJIOB

4.4

du3nyeckue W XUMHUYECKHME CBOMCTBAa BOJOPOJHBIX COCIUHEHUU

HEMETAJIJIOB: XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, aMMHaKa

4.5

dusnveckue W XMMHUYECKHE CBOMCTBA OKCHAOB HeMeTauioB: cepbl (IV,
VI), azora(ll, 1V, V), dochopa(Ill, V), yraepoma(ll, 1V), kpemuausa(1V).

HonyquI/Ie OKCHJO0B HEMETAJIJIOB

4.6

Xumudeckre cBoicTBa OKCua0B: MeTauioB IA—IIIA rpynm, nuaka, meau(1l)

u xene3a(Il, II). [Tomyuenue okCHaI0B METAIIOB

4.7

XUMUYECKHE CBOWCTBA OCHOBaHUN U aM(pOTEPHBIX THUAPOKCUAOB (Ha
npuMepe TUIPOKCUIOB ANIOMHUHHS, JKeneza, uuHKa). [lomyuenue

OCHOBaHUH U aM(pOTEPHBIX TUAPOKCUIOB

4.8

Ob6mue XUMUYECKUE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJTHOM,
CEpOBOJIOPOJHOM,  CEPHHUCTOM,  cepHOM,  a30THOH,  (ocopHOIL,
KPEMHHUEBOM, YTOJIBHOM. OcoOsie XUMUYECKUE CBOMCTBA

KOHLEHTPUPOBAHHOW CEPHOM U a30THOM KUCIOT. [lomydenue kucior

4.9

OOure xuMuyeckue cBoiicTBa cpeanux coeil. [lonydyenue coneit

4.10

HonyquI/Ie, COGI/IpaHI/IC, pacrno3HaBaHrue BOAOpOaA, KUCIOpPOJdd, aMMHUAKa,




YTIIEKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tosyyenne amMmmuaka, CEpHOM M Aa30THOM KHCIOT B IPOMBILLICHHOCTH.

Oom1re cnocoObl MOTyYeHUsT METAIUIOB

4.12

I'enermueckas CBA3b MCKAY KlIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccupukanuss XUMUYECKUX pEakIUil MO pa3IuYHBIM IpU3HAKaM: IO
YUCIYy W COCTaBy YYacTBYIOUIMX B PEAKUHUH BELIECTB, 10 TEIUIOBOMY

3¢ dexTy, Mo U3MEHEHHUIO CTENeHENH OKUCICHUS XUMUYECKUX DJIEMEHTOB

5.2

TemnoBoil A3PPexT XMMHUUECKON peakluu, TEPMOXUMUYECKUE YPAaBHEHUS.

DK30- U SHIOTEpMUYECKHE peaklnuu. TepMOXUMHUYECKHE YpaBHEHHUS

5.3

OXHCIUTEIIFHOBOCCTAHOBHUTEIIHHEIC pcaKkuuu. Oxucinurenn n
BOCCTAHOBHUTCIIN. Hpoueccm OKHCIJICHHUA n BOCCTAaHOBJICHUS.

DNEeKTPOHHBIN 0anaHc OKUCIUTEILHOBOCCTAHOBUTEIBHON pEeaKINU

5.4

Teopust  SJIEKTPOJUTHYECKOM  aucconuanuu.  KaTMOHBI,  aHHOHBI.
ONEeKTPOMUTBl U HEINEKTPoJUThl. CHIIbHBIE W CIa0ble AJIEKTPOJHUTHI.

Crene”b TUCCOIMaIuN

5.5

Peakiun woHHOTO OOMEHa. YCIOBHS TPOTEKAHUS PEAKIMH HOHHOTO

oOMeHa, MOoJIHbIE ¥ COKpaIll€HHbIE HOHHBIEC YPaBHEHUS peaKIInii

XUMUS U OKpYXarolas cpea

6.1

BemecrBa u MaTcpuajibl B HOBCCI[HCBHOI‘/'I JKU3HU dYesoBeka. be3omacHoe
HCIIOJIb30BAHHUEC BEUICCTB U XUMHNUYCCKUX peaKuHﬁ B J'Ia60paTOpI/II/I u 6I)ITy.

HepBa;I IIOMOIIB IIPHU XUMHYCCKHUX OKOIraX M OTPaBJICHUAX

6.2

XUMUYECKOe 3arpsisHEHHE OKpY)Kawolleld cpeabl (KUCIOTHBIE JOXKIHU,
3arpsi3HEHUWE  TOYBBI, BO3AyXa U  BOJOEMOB),  CIIOCOOBI  €ro
npegorBpamieHus IlpenenbHas pomycTUMas KOHUEHTpAlUsl BEIIECTB
(ITAK). Ponp xumMuM B pelICHUU SKOJOTMUYECKUX MpoOiieM. YcuieHue

MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOs

6.3

IIpumenenue cepbl, azoTa, ¢ochopa, yriaepona, KpeMHHs M UX
COEMHEHUH B OBITYy, MEIUIMHE, NPOMBIIIJIEHHOCTH M CEIbCKOM
xo3giictBe. [IpuMeHeHHMe MeTaJuIoB UM CIIaBOB  (CTajb, YYT'YH,
JIOPAIOMUHUM, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH HX COEAMHEHUIL.
[lonsiTve O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT

KOpPpO3UHU




[IpupoHBIE HCTOUHUKHU YTIEBOJAOPOJOB (Yroib, IPUPOAHBIN ra3, HeTh),

6.4 OPOAYKTHl MX TmepepaboTku (OeH3MH), UX poiib B OBITY W
MIPOMBIILIJIEHHOCTH
[epBoHayanbHBIC TIOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHHSIX
65 yriieposia (MeTaH, 3TaH, 3TWICH, alleTWIEH, 3TaHOJ, INIMLEPHH, YKCyCHas
' kuciora). [ToHsaTHe 0 OMOJOTMYECKH BaKHBIX BEIIECTBAX: JKUpPaX, OCNKax,
yIJIeBOJiaX — U UX POJIU B )KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o popmMynaM XUMUYECKUX COETMHEHUIN
7.2 Macchl (MaccoBOM) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMHUYECKHM YPaBHEHUSIM




YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIN YPOBEHB: YUECOHUK; S-€ U3JaHUE,
nepepaboTaHHOE

INa6puensn O.C., Octpoymon N.I'., CnaakoB C.A. AKuiMoHepHOE 0OIIECTBO
«3narenscrBo «lIpocsemenue»

» Xumus: 9-i kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3aHUE,
nepepaboTaHHOE

I"abpuensu O.C., Octpoymos WN.T'., Cnaaxo C.A. AKMOHEPHOE 00111€CTBO
«3narensctBo «lIpocsemenue»

ITepnonnueckas cucrema xuMu4eckux 3yeMeHToB .M. Menaeneesa
Tabnuna pacTBOPUMOCTH

Psn akTMBHOCTH METAJIOB

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xvumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-rpedoBannii-dI'OC-ocHOBHOT0-00111€T0-00pa30BaHUs. -
Mertoaudeckoe-mmocooue-mis-yanrens.pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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