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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMUHU Ha YPOBHE OCHOBHOTO O0IIETr0 00pa3oBaHUs COCTaBlIEHAa Ha OCHOBE
TpeOOBaHMH K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO
obmrero oopazoBanus, npeacrasieHHbXx B PI'OC OO0, a Taxkxe Ha OCHOBE (eepantbHOM
paboueii mporpaMMBbl BOCIIUTAHHS U C YYETOM KOHLICIIIHH MTPETIoIaBaHus yueOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo xuMuu pa3paboTaHa ¢ HETbI0 OKa3aHUS METOIMYECKON MIOMOIIH YIUTEIIO B
co37aHUU paboyvel mporpaMMBbl 10 Y4eOHOMY IIPEIMETY.

[Iporpamma TO XUMHH JaeT MpPEACTAaBICHHE O MeJsIX, OOIIei crparernu OO0y4eHus,
BOCIIMTAaHUS W Pa3BUTHS OOy4alOMMXCS CPEACTBAMU YYEOHOTO TIpeaAMeTa, yCTaHABIMBACT
00s3aTenbHOE MPEIMETHOE COJIEpKaHue, MPeAyCMaTpUBAET paclpe/ielieHle ero no Kiaccam U
CTPYKTYpUPOBAHUE IO pa3/ieiaM H TeMaM IPOrPaMMBbl TI0 XUMHH, OTIPEAEIISIeT KOJTNIeCTBEHHbIE
W KayeCTBEHHBIE XaPAaKTEPUCTHKH COJCPIKAHUS, PEKOMEHIYEeMYIO MOCIeI0BATEIHLHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH y4eOHOTO
rpolecca, BO3pacTHbIX 0COOEHHOCTEN 00yJaroImXcsl, ONpeesisieT BO3MOXHOCTH MpeAMeTa JUIst
peanu3anyu TpeOOBaHUH K pe3yabTaTaM OCBOSHHSI OCHOBHOW 00pa30oBaTeIbHON POTrpaMMBbI Ha
YPOBHE OCHOBHOTO 00MIero 00pa3oBaHusl, a TakXKe TPeOOBaHMIA K pe3yJIbTaTaM 00ydeHHsI XUMHUH
Ha YpOBHE IIeNiell W3ydeHHWsI TpeaMeTa ¥ OCHOBHBIX BHJIOB YUeOHO-TIO3HABATEILHOU
NESTETHHOCTH 00yUaIoIIerocst I0 OCBOSHUIO YIeOHOTO COJEpIKaHMUSL.

3HaHHE XUMHUH CIYKUT OCHOBOM 17151 GOPMUPOBAHUS MUPOBO33PEHHUS 00yUaIOLIErocs, ero
MIPEJICTaBJICHU O MaTepualbHOM EIWHCTBE MHpA, BAXHYIO pPOJb HIpaioT (GopMHUpyEeMbIe
XUMHEH IPeICTaBICHUS O B3aMMOIIPEBPALLICHUSIX SHEPTUU U 00 HBOJIIOLIUHU BEILIECTB B IPUPOJE,
O MYTAX pelleHus TI00anbHbIX MPOo0JIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM,
SHEPTEeTUYECKOM, MMUIIEBON M SKOJIOTHUECKOM 0€3011aCHOCTH, MPOOJIeM 3paBOOXPaHEHUS.

HN3ydyenue xumMum:

- CIOCOOCTBYET peanu3aliil BO3MOXKHOCTEH NIl caMOpa3BUTHS U (GOPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, ee o011ei u QyHKIIMOHAIbHOU IPaMOTHOCTH;

- BHOCHT BKJaJ B (JOPMHUPOBAHME MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4yeOHOW  JIeATENbHOCTH, OSKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B TIIOBCEAHEBHOW JKM3HH, TaK U B
npodeccuoHaIbHON 1eATENbHOCTH;

- 3HAKOMHUT CO CHEHH(PHUKON HAYYHOTO MBIILICHHS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO B3IIIsaa
Ha E€JIMHCTBO TPUPOJBI U YENOBEKa, SBJISETCS OTBETCTBEHHBIM ATanoM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIIUXCS;

- crocoOcTByeT (HOPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM,
K IIPUPO/JIE, K YEJOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOIMUECKOe 00pa30BaHue 00yUarOIHUXCs.

JlaHHble HampaBiieHUs] B OOy4eHUH XMMMU OOecledyMBaroTCs Crenu(puKoil coaepkaHus
y4eOHOTO TpeaMeTa, KOTOpBIA SBISETCS MEAarorMueckd aJalTHPOBAHHBIM OTpPaKEHUEM
0a30B0il HAyKN XMMUU Ha ONPE/ICTIEHHOM JTalle ee Pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHUs OPUEHTUPOBAH Ha OCBOEHHUE
00y4aroIUMHUCs CUCTEMBI TIEPBOHAYAIIBHBIX MMOHATUH XUMHUH, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojepkaHus MpOrpaMMbl MO XUMHH c(HOPMHUPOBAaHA HA OCHOBE CHCTEMHOTO
nosaxoaa k ee mzyyeHuto. ConepkaHue CKIIQAbIBACTCS U3 CHUCTEMBI MOHATUH O XMMHUYECKOM
SJIEMEHTE U BEIIECTBE W CHCTEMbl HMOHATHH O XMMHUYecKOH peakuuu. OO6e 3TH CUCTEMBI
CTPYKTYpPHO OPraHM30BaHbI [0 MPHUHIMITY MOCIEIO0BATEIBHOIO Pa3BUTHS 3HAHUHM Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI Pa3HOTO YPOBHSL:
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- aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

- Ilepuomnueckoro 3akona J[.1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

- YUCHHA O CTPOCHHUU aTOMaA U XUMHUYECKOU CBA3U,

-TIPE/ICTaBICHUH 00 MEKTPOIUTUIECKOIN TMCCOIMALINY BEIIECTB B PACTBOPaX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIUPHUYECKH MOJYYCHHBIX U
OCMBICJIICHHBIX (1)8,KTOB, Pa3BUBAIOTCA MOCJICAOBATCIILHO OT OAHOI'O YPOBHA K APYyromy,
BBIMIOJTHSAS (PYHKIMH OOBSICHEHUS M MPOTHO3HPOBAHUS CBOWMCTB, CTPOCHHSI W BO3MOXKHOCTEH
MPAKTUICCKOI0 MPUMCHCHHA U NNOJTYYCHHA U3YyIaCMbIX BEIICCTB.

OcBoeHne mporpamMmbl M0 XUMHMH CIIOCOOCTBYET (OPMHUPOBAHUIO IMPEACTABICHUS O
XMMHUYECKON COCTABIIAIOIICH HAaydYHOM KapTHUHBI MUpa B JIOTMKE €€ CHCTEMHOM NPHUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO M METO/1aM MO3HaHUA B HayKe. V3yueHne xuMuu
MPOUCXOJUT C TPUBJICYEHWEM 3HAaHUI W3 paHee M3YyYEHHBIX Y4E€OHBIX MpPEAMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu n3ydyeHnn XuMuu NPOUCXoIUT (POpMHUPOBAHUE 3HAHUN OCHOB XUMUYECKOM HAyKH KaKk
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHNUS, IPAKTUYECKOM IEATEILHOCTH Y€JIOBEKAa U KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYphL. 3ajada yueOHOTo ImpeameTa COCTOUT B (hOpMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUNM — BaKHEHIIMX (DaKTOB, MOHSITHI, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHUM, JOCTYMHBIX OO0O0OIIEeHHI MHPOBO33PEHUECKOTO XapakTepa, S3bIka HayKd, B
MPHOOIIEHNH K HAYYHBIM METOJIaM MO3HAHUS NIPU N3YYEHUHU BEIIECTB U XMMHUECKUX PEaKLIUi,
B (OpPMHpPOBAaHMM U pa3BUTHM II03HABATENIbHBIX YMEHUH W MX NPUMEHEHUH B Y4eOHO-
MI03HABATENbHON U y4eOHO-HUCCIIE0BATENBCKOM AeATEeNbHOCTH, OCBOEHUH MTPABUII O€3011aCHOTO
oOpaleHHs ¢ BEIECTBAMHU B IIOBCEAHEBHOM KU3HH.

[Ipu m3ydeHNH XMMHU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS BaXKHOE 3HAUCHHE
MpUOOpENH TaKue 1EeJH, KakK:

- (opmupoBaHue UHTEIJICKTYaJIbHO  pPa3BUTOMU JUYHOCTH,  TOTOBOH

K €caM000Opa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIILHOMY HMPUHATHIO PELIEHUM, COCOOHON
aIafiTUPOBAThCsl K OBICTPO MEHSIOMIMMCS YCIOBHSIM KM3HU; HAIMPABJICHHOCTb OOy4YEHHS Ha
cUCTeMaTU4YecKoe NpuodIlIeHne oOyJyaroumxcs K CaMOCTOSITeNIbHOM TO3HAaBaTEIbHOM
NEeSITeIbHOCTH, HAyYHBIM MeETOJaM I[03HaHUs, (OPMUPYIOIIUM MOTHBALMIO U pa3BUTHUE
CIOCOOHOCTEH K XUMUWU;

- obecrieueHre YyCIOBUHM, CIOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYUYaIOIUMUCS OTbITa
pa3zHoo0pa3HON AEATeTbHOCTH, MO3HAHUSA U CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHI[HI1), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUIOB JCSTEIbHOCTH;

- (opmupoBanue o01IeH GYHKINOHATHHON U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSCHATH M OLICHUBATH SIBJICHHS OKPYXKAIOIIET0 MHUPA, UCHOIB3YsS 3HAHUS U OIIBIT,
MOJIyUYEHHBIEC TPU U3YYCHUU XUMUU, TPUMEHSITh UX IPU PEHICHUH NpoOJieM B MOBCEAHEBHOU
KU3HU U TPYJIOBOM JESATENbHOCTH;

- (¢opmupoBaHue y OOyyarOUIUXCS T'YMAaHUCTUYECKHX OTHOIICHHH, MOHMMAaHUSA LEHHOCTU
XUMHYECKUX 3HAHUH JUIsI BHIPAOOTKU JKOJOTHYECKU IeIecO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOW JEATEIBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPYXKAIOIIEH MPUPOIHON
Cpelbl;

- pa3BUTHE MOTHBAIMH K OOYUEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U CAaMOBOCIUTAHUIO HA
OCHOBE YCBOEHHS OOIIEUETOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQHIIs ¥ HAMPABICHHOCTH JalbHEHIIero ooydeHus.

OO01ee yncno 4acoB, PEKOMEHIOBAaHHBIX JUISI U3YYeHUSI XUMUH, — 136 Jacos:
B 8 Kiacce — 68 yacoB (2 yaca B Hellen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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COJAEP/KAHUE OBYYEHUA

8 KVIACC
IlepBoHayaJbHbIEe XUMHYECKHE MOHITHS

[Ipenmer xumuu. Ponb XuMHM B KM3HM Ye€JIOBEKa. XHMMHUSA B CHCTEME HayK. Tema u
BemiecTBa. PU3MYECKHE CBOMCTBA BEHIECTB. ArperaTHoe cOCTOsiHUE BemecTB. [lonsTue o
MeTOJ1aX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3ienieHus CMecen.

ATOMBI W MOJEKYJbl. XUMHYECKHE 3JIeMEHTHhl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[TpocThie U crnoXKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnueckass (Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKMX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA  cocTaBa BemiecTB. OTHOcuTenbHas aromHas Macca. OTHocHUTenbHas
MOJIEKYJIIpHas Macca. MaccoBasi 107151 XUMHUYECKOTO DJIEMEHTA B COCTUHEHU.

KonnuectBo BemectBa. Mosabs. MomnsspHas Macca. B3auMocCBsI3b KOJMYecTBa, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUII BelecTBa. PacdyeTsl mo ¢popMysiaM XUMUUECKHX COCTMHEHUH.

dusndecKkrue 1 XMMUYECKHE SIBJICHUS. XUMUYECKast PEaKIus U €€ IPU3HAKH.

3aK0H COXpaHEHHsS MAacChl BEIIECTB. XHMHUYECKHEe ypaBHeHUsa. Kiaccudukarus
XUMHUYECKUX peakluil (COeTUHEHMs], pa3IoKeHHs, 3aMelleHus, 0OMeHa).

Xumuyeckutl 3xcnepumenm: 3HAKOMCTBO C XMMHUYECKOW TIOCY/ION, MpaBujiaMu paboOThI B
mabopatopur M TpHEMaMu OOpaiieHusi C JIabopaTOpPHBIM OOOpPYJAOBAaHUEM, H3YYCHHE U
onucaHue PU3NIECKUX CBOMCTB 00pa3Il0B HEOPTaHUUECKHUX BEIIECTB, HAOII0IeHNE (PU3MUECKIX
(nyaBneHue BOCKa, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUTICHHE U KOHJEHCALIUS BOJIbI)
U XUMHYECKUX (TOpEeHHE CBEYH, MPOKAIMBAHUE MEIHOI MpPOBOJIOKH, B3aUMOJEHUCTBHUE MeJa C
KHUCTIOTOMN) SIBJICHUMN, HAOIIOJCHUE U ONMHMCAHME MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuit
(paznmokeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHCIOTBHI C XJIOPUJIOM Oapusi, pas3iioKeHHe
ruapokcuaa meau (I1) mpu HarpeBaHuu, B3auMoAeHCTBHE XKeme3a ¢ pactBopoM cosm meau (11),
M3Yy4EHHUE CIIOCOOO0B pa3/ielieHHs CMecei (C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE, BhITAPUBAHUE,
TUCTUIUTSILMS, XpoMmaTorpadus), IpOBEICHHE OYMCTKUA IMOBAPEHHON COJH, HaAOIIOJCHHE U
ONHCAHUE PE3yJAbTAaTOB IMPOBEJIEHUSI OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaccChl,
co3gaHue  Mojelel  MoJeKyad  (IIapocTep:kHeBbIX).  BakHelimime  mpeacTaBUTEH

HeopraHn4vecknx BeliecTn

Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. Kucimopoa — 3eMEHT M MPOCTOE BELIECTBO.
Haxosxenue kucinopoa B nmpupojie, pu3ndeckrue 1 XUMUISCKHUE CBOWCTBA (PEaKIIUU TOPEHUs).
Oxcugpl. [Ipumenenue kucinopoaa. CrocoObl MONydeHUS KHUCIOpojAa B Jaboparopuu u
npoMeIeHHocTu. KpyroBopot kuciopona B npupojae. O30H — amuioTpornHas MoAuQUKaIms
KHCIJIOpO/Ia.

TermmoBoit >PQPexT XUMUYECKON peakluH, TePMOXUMHUYECKHE YpPaBHEHHS, JK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: Yrojib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3P QeKTa, pa3pylIeHre 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpoctoe BemecTBo. Haxoxzaenwe Bomopoga B IMPUPOJE,
(busznyecKrue U XMMUYECKUE CBOMCTBA, TPUMEHEHHUE, CTIOCOOBI moyueHus. KUcIoTel u couu.
MousipHbIii 00BeM Ta30B. PacdeTsl Mo XUMUYECKUM ypaBHEHHSIM.

dusnyeckue cBocTBa BoAbl. Boxa kak pactBoputens. PactBopsl. HackleHHble u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B BoAe. MaccoBasi 0jsi BEUIECTBA B
pactBope. Xumudeckue cBoicTBa Bojabl. OcHOBaHUs. Posib pacTBOPOB B MPHUPOAE U B KU3HU
yenoBeka. KpyroBopor Bojbl B NpHupoje. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXxpaHa M OYMCTKA
MIPUPOIHBIX BOJ.
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Knaccudukanuss Heopranmdeckux coeauHenuit. Oxcunbl. Knaccuduxamuss OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEpPHBIC) U HecolieoOpasyromue.
Homenknarypa okcuaoB. @U3nyecKue U XMMUUECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaos.

OcnoBanus. Knaccugukarust OCHOBaHU: IETOYN H HEPACTBOPUMBIE OCHOBAHHUSL.
Homenknarypa ocHoBanmii. Pu3ndeckue M XMMHYECKUE CBOMCTBA OCHOBaHuU.llomydueHue
OCHOBaHUH.

Kucnotsl. Knaccudukanms xucnor. Homenkinarypa kucinot. @u3nveckue U XUMUYECKHE
cBoiicTBa kuciaot. Psan akrusnoctu metauioB H.H. bekerosa. [losrydenue kucnor.
Conu. Homenknarypa coneil.
du3nYeCcKUe U XUMUYECKUE CBOMCTBA cosel. [lomyuenue coueil.

I'enermueckas CBSI3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ.

Xumuueckuti dKkcnepumernm:

KaueCTBEHHOE OIPEJEIIEHNE COJEp)KaHUsd KHCIOpoJa B BO3AyXe, IOJIydeHHE, coOHpaHue,
pacro3HaBaHHe U W3yY€HHE CBOWCTB KHUCIIOpOJa, HAONIOJEHHE B3aUMOJEHCTBUS BEILECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HUKHOBEHHS U MpPEKpalleHusl TopeHus (moxapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJIOB U ONHMCAHHE HMX CBOWCTB, IMOJIydeHHE, cOOMpaHHe, paclio3HaBaHUE U
M3y4eHue CBOWCTB BojOpoja (TOpeHue), B3aumMmojeicTBue Bojopoaa ¢ okcuaom memu (II)
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHAIIOB), HAOI0IeHNE 00pa3IloB BEIIECTB KOJIMUYECTBOM
1 Monb, uccienoBaHre 0coOOEHHOCTENW PacTBOPEHUS BELIECTB C Pa3IMYHONW PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACICHHON MAacCOBOM JOJEH PAaCTBOPEHHOTO BEIIECTBA,
B3aMMOJICHICTBHE BOJBI C MeTaulaMH (HAaTpueM U KajbllieM) (BO3MOXXHO HCIIOJIB30BAaHHE
BHJIEOMATEPHUANIOB), UCCIIEIOBAHNE O00pa3Il0B HEOPraHWYECKHX BEILECTB Pa3IMYHBIX KJIAcCOB,
HaOJI0IeHNEe M3MEHEHMsI OKpAaCKU MHAMKATOPOB B PacTBOpax KUCIOT U IIENOYel, U3ydeHHe
B3auMoeiicTBus okcuaa meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT C METaulaMH,
peakuuil HeWTpalu3ally, IOJyYeHHE HEPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
MeTajjia IPYruM U3 pacTBOpPaA COJIM, PeICHUE SKCIIEPUMEHTATBHBIX 3a1a4 1o TeMe
«Baxueiimue ki1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuonuyeckuii 3axon u [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB
JA.U. MenneneeBa. CTpoeHue aTOMOB. XHMHYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIuu

[IepBbie MOMBITKY KJIacCU(PUKAIIMN XUMUYECKUX 37IeMeHTOB. [IoHsATHE O TpyNIIaX CXOAHBIX
ANEMEHTOB (IIEJIOYHBIC W IIEJOYHO3EMEJIbHBIC METAJIbl, TaJIOTCHBl, HWHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. Ilepmoguueckass cucremMa XuUMHYeCKux 3memMeHToB J[.H.
MenneneeBa. KopoTkomepuonnas u mnuHHOTEepuoAHas (opmbl Ilepuoanyeckoil crucTeMsl
xumuyeckux onementoB .M. Menneneesa. Ilepuoner u rpynnbel. PU3HYECKUH CMBICT
MOPSAIKOBOTO HOMEpAa, HOMEPOB IEPUOJIa U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX saep. HM3otombl. OnektpoHsl. CTpoeHue
ANIEKTPOHHBIX 000JI0UEK aTOMOB TMepBBIX 20 XUMUYEeCKHX deMeHToB [lepuoanueckoil cucteMsl
AWM. MengeneeBa. XapakTepUCTUKA XUMHUYECKOTO JJIEMEHTAa II0 €ro IOJIOKEHUI0 B
ITepunoguueckoii cucreme .M. Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI PaJyca aTOMOB XMMUYECKUX JIIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynmnaMm M nepuojam. 3HaueHue [lepuoanueckoro 3akoHa u
[Iepronnueckoi CUCTEMBI XMMHUYECKUX DJIEMEHTOB JUISl Pa3sBUTHS Hayku WU mpaktuku. [.1.
MeHnneneeB — y4eHbIA U TPaXKJAHUH.

Xumuyeckas CBSI3b. KoBanientnas (nonstpHast u HETOJISIpHAS ) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 311eMeHTOB. MloHHas! CBS3b.
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Crerenb OKHCJICHUS. OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC pCaKknuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIIM ¥ BOCCTAHOBUTEIIH.

Xumuueckuui 9KCnepumeHm:

M3ydeHHe 00pa3I0B BEIIECTB METAJUIOB M HEMETAIIIIOB, B3aMMO/ICHCTBHIE THAPOKCH A IITHKA
C pacTBOpaMH KHCJIOT M MIEJIOYEH, MPOBEJACHUE OIBITOB, WLTIOCTPUPYIOIIUX MPHUMEPHI
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKINH (TOPEHUE, PEAKIIH PA3JIOKEHHSI, COCTMHEHUS ).
Meoicnpeomemmuule cés3u

Peanuzanus MeXTpeIMETHBIX CBSI3€H NPU M3YUYEHUN XMMHUH B 8 KJIACCE OCYIIECTBISIETCS
gepe3 HCIOJB30BAaHME KaK OOMMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaKk W TIOHITHH,
SIBIISTFOIIIMXCSI CHCTEMHBIMH JJTS1 OTAEIBHBIX IPEMETOB €CTECTBEHHOHAYYHOTO ITHKIIA.

OO1iue ecTeCTBEHHO-HAay4yHble MOHATUSA: HAaydHbIH (DaKkT, rumoresa, TEOpHs, 3aKOH,
aHamM3, CHHTE3, KJIACCH(PUKANWs, TEePUOAMYHOCTh,  HAONIOACHWE,  OKCIEPUMEHT,
MO/ISITUPOBAaHUE, U3MEPEHHUE, MOJIEITb, SIBIICHHUE.

@dwusmuka: Marepus, aToM, OJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIWA, HW30TOIIBI,
paMOaKTHBHOCTh, MOJICKYJA, DJIEKTPUYECKHH 3apsl, BEIIECTBO, TENO, 00BbEM, arperaTtHoe
COCTOSIHHE BEIECTBA, Ta3, (GU3NYECKUE BEIUYMHBI, CIUHHUIIBI U3MEPEHHUs, KOCMOC, TUIAHETHI,
3Be3161, ComHIIE.
buonorus: ¢porocuntes, nprxanue, ouocdepa.

I'eorpadusa: armocdepa, rtuapocdepa, MHHEpaIbl, TOPHBIE TIOPOJBI, TOJE3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



denepanbHas padoyas nmporpamma | Xumus. 8—9 knacchl (60a30BbIM YPOBEHbD )

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKusi

[Tepnoanueckuit 3akoH. [Iepuoanueckas cucTeMa XUMHYECKUX dJIEMEHTOB

JA.W. MenpeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B W3MEHEHHHU CBOICTB
XUMHMUYECKHUX JIIEMEHTOB IMEPBBIX TPEX MNEPUOJOB, KalWs, KaJIbLMi M HX COEIMHEHUH B
COOTBETCTBUHU C MOJIOKEHUEM IEMEHTOB B lepuonnyeckoil cucreMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMHUYECKOW CBSI3U. THINBI KPUCTAIIIMYECKUX DEIIETOK,
3aBHCHMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUTMYECKOM PEIIETKU U BUJIa XUMHUECKOM CBSA3H.

Knaccudukanus m HOMEHKJIATypa HEOPTaHWYECKHUX BEIECTB. XHUMUYECKHUE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3IUYHBIM KJIacCaM HEOPraHMYeCKHX COETUHEHHH, TreHeThdeckas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XuMUYECKUX peakuil MO pa3JIMYHbIM MpU3HaKaM (10 YHCITy U COCTaBy
YYacTBYIOIIMX B pEaKlUU BEIIECTB, MO TEIJIOBOMY 3(h(deKTy, M0 HM3MEHEHHMIO CTENeHen
OKHUCJICHUS XUMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO YYaCTHIO KaTaluzaropa). DK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[Tonsatue o ckopocTH XUMHUYECKOW peakiuu. [lonarne 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOTreHHBIX M TEeTepOreHHbIX peakuusax. llonstue o
karanuse. [loHdaTHe O XHMMHYecKOM paBHOBecHH.  DaKTOpbl, BIMSIOIIME HA CKOPOCTH
XUMUYECKON PEAKIIUHU U MOJIOKEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, SJIEKTPOHHBIA OallaHC OKHCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBiIEHUE YPABHEHHM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust >ME€KTPOTUTHYECKON IUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOJIUThl. KaTnoHsl,
AHUOHBL. MeXaHu3M JUCCOLMAIMM BEUIECTB C Pa3IMYHBIMU BHUJAMU XUMHUYECKOW CBS3H.
Crenens aucconpanuy. CUIbHBIC U CIIA0BIE AIEKTPOJIUTHI.

Peakuuu nonHoro oomena. YciioBus MPOTEKaHUs PEAKIMi HOHHOTO OOMEHa, MOJIHBIE U
COKpallleHHbI€ MOHHbIE YpaBHEHHUs peakuuid. CBOWCTBA KHUCIIOT, OCHOBAaHUW M COJIEH B CBETE
MpeJICTaBICHU 00 SJIEKTPOIUTHUECKON muccouumanuu. KauecTBeHHbIE peaklMd HAa HOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuyeckuu dsxcnepumenm:

03HAKOMIIEHHUE C MOJCIIAMU KPUCTAJUIMYECKUX  PEIIETOK HEOPraHU4eCKHX
BEIIECTB — METAIIJIOB U HEMETAIUIOB (TpaduTa U anMasa), CI0KHBIX BEIECTB (XJIOpHIa HATPus),
HCCJIEJOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XUMHYECKOW PEaKIHMH OT BO3JACHCTBHUS pa3IMUHBIX
(bakTOpOB, HCCIIEOBAHUE IEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, Mpoliecca AUCCOLUAINH
KHCJIOT, IeJI04el U cosiel (BO3MOXKHO UCIIOIb30BaHUE BUIE€OMATEPHUAJIOB), IPOBEJICHUE OTIBITOB,
WUTIOCTPUPYIOIUX MPU3HAKM MPOTEKaHUsI peakiMid MOHHOro oOMeHa (0Opa3oBaHUE OCaJIKa,
BbIJIEJIEHUE Ta3a, 00pa3oBaHME BOJbI), ONBITOB, WIIIOCTPUPYIOIIUX HTPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBMTEJBHBIX peakiiil (ropeHue, peakiuu pa3ioKeHus, COeIMHEHN), paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUUHd Ha HOHBI, pELICHHE
SKCIEPUMEHTAJIbHBIX 3aa4.

HemeTtajibl 1 MX cOeJUHEHUSA

OOmiast xapaktepucTuka ramoreHoB. OCOOCHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CtpoeHne W (u3nyeckue CBOICTBAa MPOCTHIX BEHIECTB — TaJIOTEHOB.
XHUMHUYECKHE CBOICTBA Ha IpHUMeEpe Xjopa (B3aMMOAECHCTBHE C MeETalllaMH, HEMETaJUIaMH,
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miesnioyamu).  Xnoposogopod. CoinsiHasg KUCIIOTa, XUMUYECKHE CBOICTBA, IOJIY4YEHHUE,
npuMeHeHue. JleficTBre XJ10pa U XJI0pOBOIOPO/Ia HA OPraHU3M YelIOBEeKa. BakHelme Xinopuabl
U UX HaX0XJCHUE B IIPUPO/IE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCICHMUSL.

Crpoenne u pU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIA U CEPhI. AJUTOTPOITHBIC
MOAM(UKAIIUN KHCIOpOJa M cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHUE,
¢du3nveckne U XuMu4eckre cBoicTBa. OKCHIBI Cephl KaK MPEICTABUTEIH KHCIOTHBIX OKCHIOB.
Cepnas xucnora, GU3NYECKUE U XUMUYCCKHE CBOWMCTBA (OOIIME Kak MPEICTaBUTENS Kiacca
KUCIOT U crnenuduyeckue). XUMHUECKUE pEeakluu, JEeKalUe B OCHOBE IMPOMBIIIJIEHHOTO
crioco0a mostydeHust cepHoil kuciotel. [Ipumenenue. Conau cepHON KHCIOTHI, KaueCTBEHHAs
peakuus Ha cynb(par-uoH. HaxoxxjaeHue cepbl U €€ COeIUHEHUH B TpUpoje. XUMHYECKOE
3arpsi3HEHUE OKPY)KAIOIIEeH cpeibl COCAUHEHUSIMU cepbl (KUCIOTHBIE NOKIHM, 3arps3HEHHE
BO3JlyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHHUS.

OOmiass xapakrepucTuka 3jJeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHUs aTOMOB,
XapaKTepHbIE CTETIEHH OKHUCICHHUSL.

A3o0T, pacpocTpaHeHue B MPUPOJE, HU3HUECKHE U XUMHYECKHE CBOicTBa. Kpyrosopor
a3oTa B Ipupojie. AMMHUaK, ero (U3NIECKHe ¥ XUMUYECKUE CBOMCTBA,
nosyyeHue M npuMeHeHue. Conum aMMOHHUA, UX (U3MUECKHME W XMMHUYECKHE CBOMCTBA,
npuMeHeHune. KauecTBeHHast peakiusi Ha MOHbl aMMOHHMS. A30THas KUCIIOTA, €€ IMOJydeHHeE,
(dbu3uvecKkne MW XUMHUYECKHE CBOMCTBa (0OmIMe Kak TMpeACTaBUTENS Kiacca KHCIOT U
cnenuduueckue). Vcnonp3oBaHne HUTPATOB U COJIEHl aMMOHHS B KadyeCTBE MHUHEpPaIbHBIX
yaoOpeHuil. XUMHUUYECKOe 3arps3HEHUE OKPY)KAIOMIEeH CPe/ibl COSMHEHUSIMU a30Ta (KHUCIOTHBIE
JIOK]IH, 3arpsi3HEHUE BO3/1yXa, IOYBHI U BOJOEMOB).
docdop, amnorpornnbie MogubuKanuu dhocdopa, GU3ndecKkne U XMMUIECKHe CBoMCcTBA. OKCHT
docthopa (V) u dochopHas kuciaora, ¢u3HUecKHe U XUMHYECKHE CBOMCTBA, IOJTydYCHHE.

Hcnonb3oBanue docdaros B Ka4yecTBe MUHEPAJIbHBIX YA0OPEHUH.

OO6mras xapakrtepuctrka 3JeMeHTOB IV A-rpynmbl. OcCoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUSL.

VYrnepon, amioTponHble MOIUGUKALUMU, PAaCHpPOCTpaHEHUE B MpUpPOAe, (U3UYECKUE U
XUMHUYECKUe cBoiicTBa. AxcopOuus. KpyroBopot yriaepoaa B nmpupone. OKcuabl yriaepoja, ux
¢busznueckne ¥ XUMUYECKHE CBOMCTBA, JCMCTBME Ha JKHUBBIE OPraHU3MbI, IOJIYYCHHE H
MpUMEHEeHHEe. DKOJIOTHUeCKrue MpoOsieMbl, CBA3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa
rJ100aTBbHOTO MOTEIJICHHUS KIUMaTa, MapHUKOBBINA 3(pdekT. YroiabpHas KUCIOTa U €€ COJIH, UX
¢busznyecKkue U XMMUYECKUE CBOMCTBA, MOJMydeHHEe M MpuMeHeHue. KauecTBeHHas peakiusi Ha
KapOoHaT-uoHbI. Vcmonb3oBaHue KapOOHATOB B OBbITY, MEAWUIIHMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO35IHCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHMSX Yriiepojaa
(MetaH, 9TaH, ATHJIEH, AalETHJICH, AITaHOJ, TIHIEPUH, YKCyCcHas Kkuciorta). IIpuponnsie
HCTOYHUKU YTIIEBOJOPOJIOB (yrolib, MPUPOIHBIA ra3, He(Th), MPOAYKTHl UX NepepaboTKu
(OeH3uH), UX POJIb B OBITY U IPOMBIIIICHHOCTH.

[TonsiTHEe 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: )KHUpaX, OeNKax, yrieBoJax — U UX PO B
KU3HU YyenoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usuyeckue M XUMHYECKHE CBOICTBa, MOJIyYeHHE M TPUMEHEHUE.
Coenunenus kpeMHusi B npupoje. OOmme npexacraBieHuss o6 okcuae kpemuus (IV) u
KpeMHUeBO# kucnote. CHIMKATHI, UX UCTOIH30BAaHUE B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH.
Baxkneiimrie cTpoUTENbHBIE MaTepHANIbl: KE€paMHKa, CTEKIO, I[EMEHT, OETOH, >Kene300eTOH.
[TpoGnembl 6€30MacHOTO UCIIOIB30BAHUS CTPOUTENLHBIX MATEPHUAJIOB B MOBCEAHEBHON KU3HU.

Xumuueckuui SKCnepumenm:
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U3y4eHne OOpasllOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISHOW KHUCIOTBI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOMIOEHHE MPU3HAKOB UX MPOTEKAHMUS, OIBITHI,
oTpakaroye (pU3NUECKUEe U XUMHUUECKUE CBOMCTBA FAJIOTEHOB U MX COCIUHEHHUN (BO3MOXKHO
HCII0JIb30BAHNE BUJEOMATEPHANIOB), O3HAKOMJIEHHE C O0pa3lamMu XJIOpUAOB (TaJOreHUI0B),
O3HaKOMJIEHHE C oO0pa3lamMu cepbl U €€ COCIAMHEHUSMHU (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMATepHasoB), HaOMIOJEHHUE TIpoliecca OOyrJIMBaHUA caxapa TojA  JIeHCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOMN KHUCIOTbI, U3y4YEHUE XUMUUYECKUX CBOMCTB pa30aBIE€HHON CepHOM
KHCJIOTHI, POBEJCHNE Ka4eCTBEHHOW peakiuy Ha cyilb(haT-uOH U HAONIOJCHHE MpHU3HAKA ee
MPOTEKaHMsI, O3HAKOMJICHHE C (PU3MYECKHMHU CBOMCTBaMH a30Ta, (hocopa M MX CoeAnHEHHHA
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), oOOpa3lamMu a30THBIX U (PochOpHBIX
ynoOpeHul, moJlydeHue, CcoOMpaHue, pACIIO3HABaHWE U U3yYEHUE CBOMCTB aMMHaka,
MIPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha MIOH aMMOHMUS U pocaT-noH U U3y4eHHE PU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHICTBUE KOHIICHTPUPOBAHHOM a30THON KUCIOTHI C MEAbIO (BO3MOXKHO
HCII0JIb30BAHNE BMJIEOMATEPHAIIOB), U3YyUEHHE MOJIENeH KPHUCTAUNIMYECKUX PEIIeTOK aaMmasa,
rpaduta, QynnepeHa, O3HAKOMJIEHHE C TPOIECCOM aJCOpOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOICTBOM MPOTUBOrasa, MojJydeHue, cooupaHue, pacro3HaBaHue
U U3y4Y€HHE CBOMCTB YIJIEKHCIIOTO Ta3a, NPOBEJACHHE KAaUeCTBEHHBIX peaklui Ha KapOoHAT U
CIWJIMKAaT-HOHBl M M3y4eHHE MPHU3HAKOB WX MPOTEKaHUs, O3HAKOMJICHHE C MPOAYKIHUEH
CHJIMKaTHON MPOMBIIIJIEHHOCTH, PeLIeHHE 3KCIIEpUMEHTANIbHBIX 3a/1ad 1o TeMe «BaxHeilmne
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl M UX COCAUHEHUS

OOmiasi XapakTepuCTHKa XHMUYECKHUX OJJIEMEHTOB — METalIOB HAa OCHOBAaHUM UX
noJjioxkeHusd B [lepuoanyeckoi cucteMe xumuueckux 3emMeHToB .M. MenzeneeBa u ctpoeHus
atomoB. CTpoeHHne MeTauioB. Meraunueckas CBs3b M METAUIMYECKas KPUCTAJUIMYECKas
pemerka. DNEKTPOXUMUYECKUN psii HAnpsHKeHU MetauioB. Du3ndeckue M XUMHYECKHE
cBoiicTBa MeTayuioB. OOmIMe crnocoObl MOJIy4YeHUSI METAIIIOB.

[TonsiTHE O KOPPO3UHN METAIIIOB, OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb,
YYT'yH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenounble MeTauIbL: MOJI0XKEHUE B [lepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
JI.1. MeHnneneeBa, CTpOCHHE UX aTOMOB, HaX0XJAeHHE B nipupoae. Ousznyeckrne u XuMU4YeCKue
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIIPOKCUIBI HAaTpus U Kanust. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHMUIA.

[llenouHo3emenbHbIE METAUIBl MarHuii W KajnpUuid: mnosioxkeHue B llepuonmueckoit
cucteMe xumuueckux siemeHToB .M. MeHnneneeBa, CTpoe€HHME MX aTOMOB, HAaXOXKJIEHHUE B
npupoje. duznueckue U XMMUYECKUE CBOMCTBA MarHus M Kanblus. BaxxHelue coelnHeHns
KanbpIus (OKCHUII, TUIPOKCU, coir). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHEHUSI.

AnromuHuil: onoxxenue B [lepuonndeckoil cucTeMe XMMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa, CTpO€HUE aToMa, Haxo)kaeHue B npupoae. dPusmueckne M XUMUYECKHE
cBOMcTBa amOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUAA U TUAPOKCH]IA AITFOMUHUSL.

XKeneso: nonoxenue B [leproauueckoii CUCTEME XMMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa, CTpO€HHE aToMa, HaXOKJAEHHE B Ipuponae. Pusndeckue M XUMUYECKHE
cBoiicTBa xene3a. Oxkcuapl, ruapokcuabl u conn xenesa (I1) u sxenesa (I11), ux cocras, cBoiicTBa
U TIOJTyYEHHE.

Xumuueckuu 5KCnepumenm:

O3HaKOMJIEHHE C OOpa3llaMHd METasIOB M CIUIaBOB, UX (PU3MUECKUMH CBONCTBaMH,
U3Y4YE€HHUE PE3YJIbTATOB KOPPO3UM METAJIOB (BO3MOXHO HCIIOJIB30BAHHE BMJIEOMATEPUAIIOB),
0Cc00EHHOCTEH B3aMMO/ICHCTBHSI OKCHJIA KaJIbIMsI U HATPUS € BOJIOM (BO3MOKHO HCIIOJIb30BaHHUE
BHJIEOMATEPUAJIOB), HCCIEIOBAHUE CBONCTB JKECTKOM BOJBI, IPOLECCA TOPEHMS JXKee3a B
KHCIOpoA€ (BO3MOXKHO — HMCIOJIb30BaHUE BUJEOMATEPUANIOB), IPU3HAKOB IPOTEKAHUS

9
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KAaueCTBEHHBIX PEAaKIMil Ha MOHBI (MarHus, KajJbLius, allOMUHUS, LIMHKA, xene3a (II) u xenesa
(IIT), menu (II), HabmroeHUeE U ONKCaHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHU NOHAMU HATpPUs,
KaJIHsl ¥ Kalblus (BO3MOXKHO HMCIOJIB30BAaHNUE BUJICOMATEPHAIIOB), UCCIIEOBAaHUE aM(POTEPHBIX
CBOMCTB TMJIPOKCH/Ia aJJIOMUHUSI TUAPOKCUAA IIMHKA, PELIEHUE SKCIIEPUMEHTAIbHbBIX 3a/1au 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuansl B IOBCEAHEBHOM KU3HU YEJIOBEKA. be30macHOe UCIOIb30BaHUE
BELIECTB M XUMHUYECKHX peakuuid B ObiTy. IlepBas momomip MpU XUMHUYECKHX OXKOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarollel cpelibl (IIpeenbHast JOMyCcTUMasi KOHIIEHTPaIUs
BemtecTB (nanee — [1JIK). Posib xuMuu B pemieHnu 3K0J0rHYeCKUuX MpoOIeM.

Xumuueckuu sKcnepumenm:

n3ydeHue o0pa3oB MaTepuasioB (CTEKIIO, CIIaBbl METAIJIOB, ITOJIMMEPHBIE MAaTEPUAIIbI).
Mesicnpeomemmvie céa3u

Peanu3anus MexXnpeaMeTHBIX CBA3€H NPU U3YYEHUH XUMHHU B 9 Kilacce OCYIIECTBISAETCSA
yepe3 HCIOJIb30BAHWE KaK OOIIUX eCTEeCTBEHHO-HAy4YHBIX TIOHATUH, TaK W TOHATHUH,
SBJISIOIUXCS CHCTEMHBIMHU ISl OTAETIbHBIX MPEAMETOB €CTECTBEHHOHAYYHOTO 1IHKIIA.

OOuiue ecTeCTBEHHO-HAay4yHble TMOHATUSA: HAaydHbIH (pakT, rumoresa, 3aKOH, TEOpHS,
aHaJlM3, CHHTE3, KiIaccu(uKaluusg, TMEePUOJUYHOCTh,  HAONIOJEHHWE,  AKCIEPHUMEHT,
MOJIETUPOBAHNUE, U3MEPEHHE, MO/IEIb, SIBJICHHUE, TAPHUKOBBINA 3(PPEKT, TEXHOIOTHSI, MATEPUAIIBI.

@usnka: marepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIBI,
PaiMOaKTUBHOCTb, MOJIEKYJIA, OJIEKTPUYECKUN 3apsAl, MPOBOJHHUKH, IOJYIPOBOIHUKH,
IUAJIEKTPUKH, (POTORIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHoOe COCTOSIHWE BELIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMYECKAs pEIleTKa, CIUIaBbl, (U3NYECKUE BEIHUYUHBI,
€IMHULIBI U3MEPEHUA, KOCMUYECKOE IIPOCTPAHCTBO, IIJIAHETHI, 3Be31bl, ColHIE.

buosorus: ¢ortocunres, apixanue, Ouocepa, skocucreMa, MUHEpalbHbIE y10OpeHus,
MHUKPOBJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE IOPOJbI, IOJIE3HbIE
HCKOIIa€MBbI€, TOILJIMBO, BOJHBIE PECYPCHI.

10
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHAU
HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS TPOTPaMMbl OCHOBHOTO 0OIIero 00pa3oBaHUs
JOCTUI'alOTCA B XO€ O6y‘-IeHI/I$[ XUMHU B €AUHCTBEC y‘~I€6HOI71 M BOCITUTATEILHON JCATCIIBHOCTH B
COOTBECTCTBHUU C TPpaaAUuLIUMOHHBIMHA pOCCI/If/'ICKI/IMI/I COMOKYJIIbTYPHBIMU n AYXOBHO-
HPaBCTBCHHBIMU LNCHHOCTAMM, NNPUHATHIMH B 06HIGCTBG IIpaBHJIaMHd U HOpMaMH NOBCACHUSA U
CIIOCOOCTBYIOT IpOIEccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCH.
JImgaHOCTHEIE PE3YIbTATBI OTpaXaroT T'OTOBHOCTBH 06yanOHIHXC$[ PYKOBOACTBOBATHCA
CHUCTEMOM MO3UTHUBHBIX OEHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClIMpPCHUC ONbITa ACATCIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:
NaTPUOTHYECKOT0 BOCIIUTAHUS:
IIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYIBTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HacJI€eAUuK, IIOHUMAHHS 3HAYCHUA XUMHYECKOH HAayYKH B XW3HHU COBPEMCECHHOTO 06HI€CTB3,
CTIIOCOOHOCTH BJIAIETh JOCTOBEPHOH MHPOpPMANIAEH O MepeqoBhIX TOCTHKEHUSIX M OTKPBITHSIX
MHPOBON U OTE€YECTBEHHON XHMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHUSAX 00 ycTpoicTBe
MUpa 1 oOLIeCTBa;
rpakAaHCKOr0 BOCIIUTAHMSA:
OpEACTaBJICHHUA O COLOHWAJBHBIX HOPMAax HW IIpaBHJIaX MECKIMYHOCTHBIX OTHOII €HHI B
KOJUIEKTUBE, KOMMYHHMKAaTHBHOM KOMIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yd4eOHO-
HCCIIEIOBATENLCKON, TBOPYECKOH M IPYrUX BHIAX JEIATEIFHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JIESITETbHOCTH NP BBIMOJHEHUN Y4eOHBIX, TIO3HABATENBHBIX 33/1a4, BHITIOJIHECHUN
XUMHUYECKUX IKCIIEPUMEHTOB, CO3JaHNH yIeOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHIMaHHIO
¥ B3aMMOIIOMOIIM B TIpOIeCCE€ 3TOH Yy4eOHOW HeATeTBbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE
MOBEZICHNE M TMOCTYNKH CBOMX TOBApUINEH C IMO3MIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHHS IOCIEICTBUIA TIOCTYITKOB;

LHEHHOCTH HAYYHOI'0 IO3HAHMS

MHUPOBO33PEHYECKUX MIPEICTABICHUNA O BEIIECTBE U XUMHUYECKOM Peakluu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOIIMX OCHOBY JJISi IOHUMAHUS CYIIIHOCTH
Hay4YHOM KapTUHBI MUPA, IPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIBI,
B3aMMOCBS35X 4YeJOBeKa C MPHUPOJHON Cpeloil, O poad XUMHM B MO3HAHUU 3TUX
3aKOHOMEPHOCTEHH;

[I03HABATEIbHBIX MOTHBOB, HAIpPABJICHHBIX Ha IOJYyYEHHWE HOBBIX 3HAHUM IO XHUMMH,
HEOO0XOAUMBIX JUIsl 00BSICHEHUS HAOII0JaeMbIX IIPOLIECCOB U SIBJICHUA;

[I03HaBaTENbHOM, MH()OPMAIMOHHONW M YHUTATENbCKOM KyJIbTYpbl, B TOM 4YHCJIE HaBBIKOB
CaMOCTOSTEJIbHOW paboThl ¢ y4eOHBIMHU TEKCTaMHM, CIIPABOYHOM JIUTEpaTypoil, HOCTYIMHBIMU
TEXHUYECKUMHU CpPeICTBAMH MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

uHTepeca K OOY4YEeHHIO U IO3HAHUIO, JHOO03HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHON M UCCIIEA0BATENbCKON AEATENIBHOCTH, K 0CO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00yueHUs B JaJIbHEHIIEM;

4) popmupoBanusi KyJILTYPbI 310POBbI:

O0CO3HaHUA NEHHOCTH KHU3HU, OTBECTCTBCHHOI'O OTHOIICHUA K CBOCMY 310POBbI0, YCTAHOBKH Ha
3HOpOBBIﬁ 06pa3 JKHN3HHU, OCO3HaHUA MOCIEACTBUNA U HCMNIPpUATHA BPCAHBIX TIIPUBLIYCK
(yr[OTpC6J'ICHI/I${ AJIKOT'0JIs1, HAPKOTHUKOB, KprHI/ISI), HCO6XO,Z[I/IMOCTI/I CO6J'IIOI[CHI/I$I IMpaBUJI
0e30IMacHOCTH npu 06pa111eH1/H/1 C XUMHNYCCKHMMHU BEUICCTBAMH B 6B1Ty n peanLHoﬁ KHU3HU,
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5) Tpynosoro Bocnuranus:

MHTEpeca K MPAaKTUYECKOMY M3YUEHHIO Mpodeccuil U Tpyaa pa3iiMyHOro poja, YBaKEHHE K
TPpyLy M pe3ynbTaramM TpPYAOBOM IEATEIBHOCTH, B TOM 4YHUCJIE Ha OCHOBE IPUMCHECHMS
MPEIMETHBIX 3HAaHUM 10 XWMHH, OCO3HAHHOIO BBIOOpAa MHIMBUAYAIbHOW TPAEKTOPUU
IIPOJIOJKEHHUSI 00pa30BaHUSl C YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUMH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEIHOW MPO(EeCCHOHANIBHON NESATETbHOCTH H
pa3BUTHS HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh aIalITUPOBATHCA B PO(PECCHOHATBHOM cpee;

6) 3K0J0rMUECKOro BOCIIMTAHHUA:

IKOJIOTHYECKH IeJIeCO00pa3HOro OTHOIMIEHUS K MPHUPOJIe KaK MCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUs, MOHMUMAHUS IICHHOCTH 370POBOTO M 0€30MacHOro o0pasa >KH3HH,
OTBCTCTBCHHOI'O OTHOHICHUA K CO6CTB€HHOMY (1)I/I3I/ILIGCKOMY u HCI/IXI/ILIGCKOMy 3I[OpOBI>IO,
OCO3HAHUS IIEHHOCTH COOJII0ICHUSI TPAaBUJI O€30TaCHOTO TTOBEJICHUS TIPH paboTe C BEIeCTBaMH,
a TaK)KE B CUTyallUsX, YIPOKAKOIINX 3[I0POBBI0 U KU3HH JIFOCH;

CIOCOOHOCTH MPHUMEHSTh 3HAaHHWA, MOJydaeMble MPU U3y4EeHUM XUMHH, JUIsl pelleHus 3aaad,
CBSA3aHHBIX C OKPYXKAIOLIEN PUPOTHOM CPEON, TOBBIIEHUS YPOBHS SKOJIOTMYECKOM KYJIBTYPBI,
OCO3HAaHHS TJOOATBHOIO XapakTepa OJKOJIOTMUECKUX TMpoOieM U NyTell HX perieHus
ITOCPEACTBOM METOJIOB XUMUH;

3KOJIOTHYECKOTI'O MBINIIJICHUA, YMCHUA PYKOBOACTBOBATHCA UM B HOBH&B&T@HBHOﬁ,
KOMMYHUKATUBHOM U COI[MAJILHOM MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMETHBIX pe3ylbTaTOB BBIACIAIOT 3HAUMMbIE M7 (OpPMHUpPOBAHUS
MHPOBO33pEHHUs 00lleHayYHbIEe TTOHITHS (3aKOH, TEOPHSs, MPUHINI, THNO0TEe3a, (HaKT, CUCTEMA,
MIPOLIECC, FIKCIIEPUMEHT U JIPYTro€), KOTOPbIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3TUX MPEAMETOB (OPMUPOBATH MIPEICTABICHHE
0 L[EJIOCTHOM HAyYHOU KapTHHE MUPA, U YHUBEpCAJIbHbIE yueOHbIe AelicTBUS (TI03HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYISTUBHbBIE), KOTOpbIe 00ecrneunBaoT GOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.
Ilo3naBaTebHbIEe YHHBeEPcaIbHbIE YueOHbIe eliCTBUS
Ba3oBble 1oruyeckue geiicTBus:

YMEHHME UCIOJIb30BaTh MPUEMbl JIOTHYECKOTO MBIIUICHUS NpPU OCBOCHHU 3HAHUM:
pacKpbiBaTh CMBICT XUMHYECKHX TMOHATUH (BBLACTATH HMX XapaKTEepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C IPYTUMHU MOHATHSIMHU ), UCTIOJIH30BATh MOHATUS ISl OOBSICHEHUS
OTIENbHBIX (DAKTOB U SABIICHUH, BHIOMpATh OCHOBAHHUS W KPUTEPUM JJIS KIACCH(PHUKAIIUU
XMUMHYECKUX BEIIECTB M XUMHUYECKHUX PeaKlnii, yCTaHABIUBATh MPUUNHHO-CIIEACTBEHHBIE CBSI3U
MeXay OOBeKTaMHU W3Y4YEHHUS, CTPOUTH JIOTUYECKHE pPACCYKICHHS (MHAYKTHUBHBIEC,
JIeTyKTUBHBIE, 110 aHAJIOTHH ), IPOBOJAUTH BHIBOABI U 3aKIIIOUEHUS;

yYMEHHE TIPUMEHSTh B MPOLIECCEe MO3HAHUS MOHITUS (IPEAMETHBIE U METallpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENHU, UCIOJb3yeMble B XUMHUH, MPEeoOpa3OBBIBATh IHPOKO
MpUMEHSIeMbIe B XUMUU MO/IEIbHbBIE TPECTABICHUS — XUMUYECKHUI 3HaK (CMMBOJ 2JIEMEHTA),
XxuMuueckas ¢GopMylna W ypaBHEHHE XHMHUYECKOW peakluu — TpU pelIeHuH Yy4eOHO-
MO3HABATENBHBIX 337ad, C YYETOM OTHX MOJETBHBIX TMPEACTABICHUN BBISBIATH W
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU HM3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHYECKUX PEaKIIUid, BBISBIATH OOIINEe 3aKOHOMEPHOCTH, MPUIMHHO-CIIEICTBEHHBIC CBSI3U U
MPOTUBOPEYUS B U3yUa€MBbIX MPOIECCAX U SABJICHUSIX.
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Ba3oBble ucciaenoBare/bckue 1elicTBUS:

YMEHHUE HCII0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KayeCTBE MHCTPYMEHTA IO3HAHUS, a
TaK)K€ B KaueCTBE OCHOBBI Ui ()OPMHUPOBAHMS TUIOTE3bl MO TPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

nproOpeTeHNe OMbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W TPOBEICHHUIO YYCHUYECKHX
HKCTIEPUMEHTOB, yMEHHE HAOIIOIaTh 32 XOJIOM IPOLIECCa, CAMOCTOSTEIHLHO MPOrHO3UPOBATH €TO
pe3ynbTar, (GopMyarpoBaTh 00OOIIEHUS M BHIBOJABI IO pPE3yJabTaTaM IPOBEICHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

YMEHHE BBIOMPATh, AHATU3UPOBATH U MHTEPIPETUPOBATH NH(DOPMAIIHIO PA3THIHBIX
BUJIOB U (OpPM MpENCTaBICHHS, MOJYyIaeMyI0 M3 Pa3HbIX MCTOYHHKOB (HAYYHO-TOIMYJSpHAs
JTUTEepaTypa XMMHYECKOTO COJEp)KaHWs, CIPaBOYHBIE TOCOOMs, pecypcsl HWHTepHeTta),
KPUTHUYECKH OIEHUBAThH IIPOTHBOPEUYHBYIO U HEIOCTOBEPHYIO MH(DOPMAIIHIO;

YMEHHE TIPUMEHSTh Pa3IMYHbIC METOBI U 3aIPOCHI MPH TIOUCKE M 0TOOpEe MH(POPMAITUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOJUMBIX JIJISl BBITIOJHEHHS yYCOHBIX U IMO3HABATEIIBHBIX
3a71a4 OMPEICIICHHOTO THITA, TPHOOPETEHUE OITBITA B 00JIACTH HCIIOIF30BaHHS HH()OPMAIIHOHHO -
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO UCTIOJIB30BAHUS PA3TUIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMY TpencTaBICHUS
WHGOpMAIMK ¥ WITIOCTPUPOBATh pElIaeMble 3aJaudl HECIIOXHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduk U UX KOMOMHAIUSIMU;

YMEHHE HCMOJb30BaTh U aHAIM3UPOBATh B Ipoliecce y4eOHOM U HCCIeI0BaTEIbCKOM
JeSITEeNbHOCTH MH(POPMAIUIO O BIUSHUH POMBIIUIEHHOCTH, CEJIBCKOT0 X0341CTBA U TPaHCTIOPTa
Ha COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEIbI.

KOMMYHUKATHUBHBIE YHUBEPCAJIbHBIE YUEBHBIE JTEVCTBUS:

YMEHHUE 3a/laBaTh BOMPOCH (B XoJe auajora W (WJIM) JTUCKYCCHH) TIO CYIIECTBY
oOcyxgaemMoil Tembl, (OpMYIUpPOBaTH CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

MpUOOpEeTEeHUEe  OMbITa IPE3EHTAllMM  PE3yJbTAaTOB  BBIIOJHEHUS  XUMHYECKOTO
JKCIepUMeHTa (1abopaTOPHOTO OIMbITa, JIAOOpaTOpHOW pPabOTHl MO HCCIEIOBAaHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH I03HaBaTEIbHOU u
HCCIIEIOBATENIbCKON JESITEbHOCTA MPH PEIICHUH BO3HUKAIOIIMUX MpoOJIEeM Ha OCHOBE ydeTra
OoOLIMX WHTEPECOB M COTJAcOBaHUS MO3HIMK (00CYXJAeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIIMS COBMECTHBIX JICHCTBUHN, ONpeAeNieHUEe KPUTEPHUEB 10 OLIEHKE KauecTBa
BBITIOJIHEHHOU paboThI U IpYyTHe);

PeryisiTuBHbIE YHUBepPCAJbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CAMOCTOSITENILHO ONPEACTATh eI ACITeIbHOCTH, MIaHUPOBATh, OCYIIECTBIATH,
KOHTPOJHUPOBaTh U TPHU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESITENHLHOCTh, BHIOMPATH
Haubosiee d((peKTUBHbIE CMOCOOBI pEUIeHUs Y4eOHBIX W TI03HABaTENbHBIX 3ajad,
CaMOCTOSITENIBHO COCTABJISATh WM KOPPEKTHPOBATH MPENIOKECHHBIN aNrOpUTM ACHCTBHIA MpH
BBITIOJTHEHUH 33/IaHUi C Y4eTOM TOJNydeHHUS HOBBIX 3HAHHM 00 H3ydaeMbIX OOBEKTax —
BEI[ECTBAX U PEAKIIUAX, OLICHHBATh COOTBETCTBUE MOJYYEHHOTO Pe3yybTara 3asBJICHHON LIEH,
YMEHHE UCIOJIb30BaTh M aHATTU3UPOBATh KOHTEKCTHI, IpeIaraeéMble B YCIIOBUH 3aJaHHIA.
MHNPEIMETHBIE PE3YJIbTATBI

B cocrtaBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEpKaHMS,
YCTaHOBJICHHOTO JaHHOW (enepanpbHOl pabouell mporpamMmoi, BBIACIAIOT: OCBOCHHBIC
0oOy4aronMMUCsl HAy4YHbIE 3HAHUS, YMEHUS M CIOCOOBI NEHCTBUM, crenuduueckue yis
peaMeTHON obnacTu «XUMUS», BUIBI JACSITEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M IPUMEHEHHIO B PA3IMYHBIX YI€OHBIX H HOBBIX CHTYAIIHSIX.
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K xonmy oOyueHus B 8 kiiacce y oOydaromierocss OyayT copMUpOBaHBI CIEAYIOMIHE
MPCAMCTHBIC PE3YJIbTATHI II0 XUMHUH!

PaCKpLIBaTh CMBICJI OCHOBHBIX XUMHYECKUX ITTOHATHIA: aToOM, MOJICKYIJIa,
XUMHMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMECh (OJHOpPOAHAS U
HEO/HOPOJHAsI), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsi U MOJIEKYJIsIpHas mMacca, KOJIMYeCTBO
BEIIECTBA, MOJIb, MOJIIpPHAsi Macca, MaccoBasl A0S XMMHMUYECKOTO 3JEMEHTAa B COEIMHEHHH,
MOJISIpHBI 00BEM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJIb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIEHb
OKHCJICHUA, XUMHUYCCKad pCaKlus, KJIaCCI/I(l)I/IKaIII/DI peammﬁ: pCakiun COCAMHCHUSA, PCAKINU
pa3ioKEHUs, peaklUU 3aMELICHUs, peakuuu oOMeHa, 5K30- U HHIOTEPMUYECKUE PEaKIIUH,
Ter10BoM 3 (PeKT peakuu, apo aroma, IEKTPOHHBIH cI0i aToMa, aTOMHAast OpOUTalIb, panyc
aToMa, XUMHUYECKas CBA3b, NOJIIpHAA W HEIOJISIpHAs KOBAJICHTHAA CBA3b, HOHHAA CBsA3b, UOH,
KaTHOH, aHUOH, PacTBOP, MaccoBasi JI0Jisl BelecTBa (MIPOIIEHTHAsI KOHIIEHTPAIHs) B paCTBOPE;

HWIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWUMHYCCKUX HOHITUN U MNPpUMCHATHL OTH
MIOHATHS ITPU ONMCAHUU BEUIECTB U UX IIPEBPALICHUN;

HCIIOJIB30BATh XUMHNYCCKYIO CUMBOJIMKY JIA COCTaBJICHUSA (i)OpMy.]'I BEUICCTB U ypaBHeHI/Iﬁ
XUMHUYECKUX PEAKIINH;

ONpCAC/IsATb BAJICHTHOCTL A4TOMOB JOJICMCHTOB B 6I/IHapHI)IX COCINMHCHUAX, CTCIICHb
OKUCJICEHHUs DIJIIEMEHTOB B 6I/IHapHBIX COCAMHCHUAX, MNPUHAMIC)KHOCTL BCIICCTB K
OTIPENIETICHHOMY KJIacCy COEAMHEHUN 1Mo (GopmynaM, BUJ XUMUYECKON CBsI3U (KOBAJICHTHAS U
I/IOHHafl) B HCOPraHUYCCKUX COCANHCHUAX,

packpsiBaTh cmbici [lepronnueckoro 3akoHa J[[.MI. MenneneeBa: I€MOHCTPUPOBATH
MMOHMMAaHHEe MEePUOINYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX IMOJIOKEHUS
B [lepuonnueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEUIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO y4eHUsl, 3aKOHa ABOTapo;

OTHCHIBATh U XapaKTepU30BaTh TabnuuHyto popmy [leproaudeckoii cucTeMbl XUMHUYECKHX
AIIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAsI MOArpynna (A-rpymmna)» u «no0o4Has MoArpymnmna
(b-rpymnmna)», maneie u OOJIbIINE MEPUOJbI, COOTHOCUTh 0003HAUYEHHUS, KOTOpPbIE MMEIOTCS B
tabnuue «llepuoanueckas cucrema xumMuueckux snementoB J[.M. MenneneeBa» ¢ YuCIOBBIMU
XapaKTepUCTUKaMH CTPOEHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsia sjapa, oluiee
YHCIIO DJIEKTPOHOB M paclpe/iesieHue UX MO JIEKTPOHHBIM CII0SM);

KJIaCCU(UIIMPOBATh XUMHYECKHE JIIEMEHThI, HEOPraHMYECKHE BELIECTBA, XUMHUYECKUE
peakiuu (Mo YUCIy U COCTAaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY 3P deEKTyY);

XapakTepHu30BaTh (OMUCHIBATH) OOIIME XMMHUECKHE CBOMCTBA BELIECTB PA3IMYHBIX KIACCOB,
MOATBEp)K/Aas OMNHCAHHE MpPUMEPaMU  MOJEKYISPHBIX YPaBHEHHMH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKLIU;

MIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCUMOCTH OT HX KAa4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PAa3IUYHBIX YCIOBUSX; BBIUUCIATH
OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JOJIF0 XUMUYECKOTO
JNIieMEeHTa 1o (QOopMysie COEIUHEHMs, MAaCCOBYIO JIOJII0 BEIeCTBa B pacTBOpPE, MPOBOAUTH
pacyeTsl 0 ypaBHEHUIO XUMHUYECKOUN peaKIuu;

MPUMEHATh OCHOBHBIE OIEpPAlMUd MBICIUTEIBbHON JESATENbHOCTH — aHAlM3 M CHHTE3,

CpaBHCHHC, O606IJ_ICHI/IC, CUCTCMATU3alulo, I(J'IaCCI/I(l)I/IKaI_II/IIO, BBISIBJICHUC
IMPUYIHUHOCIICACTBCHHBIX CBsA3Ell — M N3Y4YCHUA CBOMCTB BEILIECTB M XHMHUYECKHUX pCaKHHﬁ,
CCTCCTBCHHO-HAYYHBIC MCTOJbI IIO3HAHUA — Ha6J'IIOIlCHI/Ie, U3MCPCHUC, MOJICIUPOBAHUC,

HKCTIEPUMEHT (peaJIbHbIA U MBICIICHHBIH);

ClleZIoBaTh IpaBUJaM  I[OJIb30BaHMA XUMHUYECKOM mocyno U 1abopaTopHBIM
o0OpyJOBaHHEM, a TakXKe IpaBWiIaM OOpalleHUus] C BEIIECTBAMU B COOTBETCTBUU  C
MHCTPYKLUSMHU TIO BBIMOJTHEHUIO J1a00PATOPHBIX XUMHUYECKHUX OIBITOB M0 TOJIYYEHHIO H
cOOMpaHUIo Ta3000pa3HBIX BEIIECTB (BOAOPOAAa M KUCIOPOJAA), IPUTOTOBICHUIO PACTBOPOB C
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OIIPEAEIIEHHOM MacCOBOM JOJIEM PAacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH W IPOBOAUTH
XMUMHMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJNOUEH U KHUCIOT C IOMOILBIO
MHIUKATOPOB (JTakMyc, (heHONIPTaICHH, METUIIOPAHXK U APYTHe).

K xonmy oOyueHus B 9 kiiacce y oOydaromerocs OyayT copMUpOBaHBI CIEAYIONIHEC
MPEIMETHBIC PE3YIbTATHI IO XUMUH:

pPacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSATHN: XHUMHUYECKUN DIIEMEHT, aToM,
MOJICKYJIa, WOH, KaTHOH, aHWOH, IPOCTOE BEHIECTBO, CIIO)KHOE BEIIECTBO, BaJCHTHOCTD,
AJIEKTPOOTPHUIIATEIILHOCTh, CTCIICHb OKHUCIICHUS, XUMHUYECKas pEaKlus, XUMHYECKas CBSI3b,
TEII0BOM A (EKT peakiuu, MOJIb, MOJIIPHBIA 00BEM, PACTBOP, IIEKTPOHTHI, HEIJICKTPOJIHTHI,
IEKTPOJIUTUYECCKAS JUCCOLMAIUS, PEAKIIMM HOHHOTO OOMEHa, KaTalau3aTop, XUMHUYECKOEe
paBHOBeCHE, OOpaTHMble M HEOOpPAaTUMBIC PEAKIMH, OKHUCIHTEIHLHO-BOCCTAHOBHTEILHBIC
peaKkIuu, OKHCIUTENb, BOCCTAHOBHTEIb, OKHCIIEHHE W BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh, XUMUYECKas CBsI3b (KOBAJCHTHASI, HOHHAS, METAJUIMYCCKAs ), KPUCTALTHMICCKAS
pelieTka, KOpPpO3Ws METAJUIOB, CIDIABBI, CKOPOCTh XHMHYECKOW peakIuu, TpPeIesIbHO
nonyctumas koHueHTpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKHX IOHATHH W TNPUMEHSTH OTH
MTOHATHS IPU OMMCAHUU BEIIECCTB U X MIPEBPAICHHIA;

WCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JIUISI COCTABIICHUS (POPMYIT BEIIECTB ¥ YPaBHCHHM
XUMHUUYECKUX PEAKIINH;

OTIPEENATh BAJICHTHOCTh U CTENIEHb OKUCICHHSI XUMUYECKUX JIEMEHTOB B COCIMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAAJIECKHOCTh BEIIECTB K OMpEIeNIEHHOMY Kiaccy COEAWHEHUH o
(dbopmynam, BUJ XMMHUECKOHN CBSI3U (KOBaJIEHTHAs, MOHHASI, METAJJINYECKasi) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsil MOHA MO0 XUMHUYECcKoi (opmylie, XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUM KPUCTANIMYECKON PelIeTKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbica [lepuoguueckoro  3akoHa HA.UN. Menneneera
U JIEMOHCTPUPOBATH €ro MOHMMAaHME: ONHCHIBATh U XapaKTepU30BaTh TAOIUYHYIO (GopMy
[leproauueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB: Pa3InyaTh MOHATHS «TJIaBHAs MOArPYIINa
(A-rpynma)» u «no6ounas noarpynna (b-rpymnmna)», Manabsie U OOJBIIME MEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOPbIE UMEIOTCA B IEPUOIUUECKON Ta0NHIIe, C YUCIOBBIMU XapaKTePUCTUKAMHU
CTPOEHUSI AaTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsj sapa, oOliee Yuciao 3JMEeKTPOHOB U
pacnpesiefieHue UX M0 IEKTPOHHBIM CII0SIM), 0OBSICHATH 00IME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB DJIEMEHTOB M MX COCAMHEHUU B MpefesiaX MaJbIX MEPHOJ0B U TIIABHBIX MOATPYII C
Y4ETOM CTPOCHHUS UX aTOMOB;

KIIacCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTaHWYECKHE BEIIEeCTBA, XUMHUYECKUE
peakiuu (Mo YUCIy U COCTaBY YYacTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3(dexTy, o
W3MEHEHHIO CTETIeHEe OKUCIEHUSI XUMUYECKIX IIEMEHTOB);

XapakTepu30BaTh (OMUCKHIBATh) 00IIME U crieupUIecKie XUMUYECKUE CBOMCTBA MPOCTHIX
U CIOXKHBIX BEIIECTB, MOATBEPXAas OMHUCAHWE MPUMEpPaMH MOJEKYISPHBIX W HOHHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

COCTaBIISITh YPABHEHUSI AJIEKTPOJIUTUYECKON AMCCOIMUAIMH KHUCIOT, LIEN04Yeld U COleH,
MOJIHBIE W COKpAIllEHHBIE YPaBHEHUS pEAKIMA HOHHOTO OOMEHa, YpaBHEHHUS peaKIIHid,
MOATBEPKIAIONIUX CYIIECTBOBAHUE TE€HETHMUYECKON CBS3M MEXIy BEIIECTBAMU Pa3TUYHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENLHBIX pPEaKIHMid TOCPEACTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTHO3UPOBATh CBONCTBA BEILIECTB B 3aBUCHMOCTH OT HUX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3INIHBIX YCIOBHUSX;

15



denepanbHas padoyas nmporpamma | Xumus. 8—9 knacchl (60a30BbIM YPOBEHbD )

BBIYMCIIATE OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYKO MaccChl BELECTB, MaCCOBYIO
JOJTF0 XUMUYECKOTO AJIEMEHTA 110 (hOpMyJIie COeTMHEHHS, MaCCOBYIO JI0JIIO BEIIECTBA B PAaCTBOPE,
IIPOBOJUTH PACUETHI I10 YPABHEHUIO XUMUYECKON PEAKIINY;

coOMmoaTh MpaBWiia TOJB30BAHMUSA XMUMHYECKOW TMOCYIOM H  J1abOpaTOpHBIM
000pyI0BaHKEM, a TAKXKE MTPaBHUIIa 00PALICHHS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIHSIMH
[0 BBINOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB [0 MOJIYYEHHUIO M COOUPAHHUIO
ra3000pa3HbBIX BEIIESCTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

MIPOBOJAMUTH PEAKLUH, MOATBEPXKAAIOIINE KAYECTBEHHbIM COCTAB Pa3jIMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOPUIOPOMUI-, MOAWI-, KapOoHat-, Qocdar-, cuimkar-,
cynbdar-, THUAPOKCHI-HOHBI, KATHOHBI aMMOHHS W HMOHBI HW3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE OIEPALlMU MBICIUTENBbHON AESITEIbHOCTH — aHaJU3 U CUHTES3,
CpaBHEHHE, 000011IeHIEe, CHCTEMAaTU3aIUIO0, BBISIBJICHUE IPUUYMHHO-CIIEJICTBEHHBIX CBSI3E€H — JUIs
M3YYEHHUs CBOICTB BEUIECTB U XMMHUYECKUX peaKlui, €CTECTBEHHOHAYYHbIE€ METO/Ibl TO3HAHUS
— Ha0r0IeHNe, U3MEpEHUE, MOIETTUPOBAHUE, SKCIIEPUMEHT (PeasibHbIM U MBICIICHHBIN).
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HEPEYEHDb (KOAUP®UKATOP) PACIIPEJAEJIEHHBIX 11O KJIACCAM

MMPOBEPAEMBIX TPEBGOBAHUMH K PE3YJIbTATAM OCBOEHUS OCHOBHOU
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIET'O OGPA3OBAHUA
N JIEMEHTOB COAEPXKXAHMUSA 110 XUMHUU

B (enepanpHBIX W pPErHOHAIBHBIX TMPOLEAYpaX OICHKH KadecTBa OOpa3OBaHMUS
UCTIOJNB3yeTCA TepeueHb (KOIU(PHUKATOp) paclpeseNieHHBIX II0 KJIaccaMm IPOBEPSeMbIX
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelIbHOH MPOrpaMMbl OCHOBHOTO
00111er0 00pa30BaHUs U MIEMEHTOB COJCP>KaHUSI 10 XUMHUH.

8 KJIACC

IIpoBepsiemble TpeOOBaHMA K pe3yJIbTATaM OCBOEHHS OCHOBHON 00pa3oBaTe/IbHOM
MPOrpaMMbl

Kon [IpoBepsieMbie MPeAMETHBIC Pe3yIbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MPOBEPSIEMOTO | IPOTPAMMBI OCHOBHOTO 0OIIIero 00pa3oBaHus
pe3yabTara

1 ITo Teme: «llepBoHayanbHBIE XUMHYECKHUE TTOHATHUS»

1.1 pacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKUX TOHSTHUIA: aToOM, MOJIEKYJIa,
XUMHYECKUH JJIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BEIEeCTBO, CMECh
(omHOpONHAs U HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas |
MOJIEKYJIIpHasi Macca, KOJMYECTBO BEIIeCTBa, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JI XMMHYECKOrO 3JIEMEHTa B COEIMHEHHH, MOJISPHBIA 00BeM, XUMHUYECKas
peakuusi, Ki1accu(uKalms peakiuil: peakiuy COeTMHEHUS, PeaKkIui pa3IokKeHUs,
peakuuu 3aMelIeHMs], peakiuu OOMEHa, 3K30- W DHIOTEPMUYECKUE pEeaKiuH,
TEIIoBOM 3¢ ¢eKT peakiuu, pacTBOp, MaccoBas [0Jid BellecTBa (IPOILEHTHAS
KOHIIEHTpAILUs1) B pacTBOpE

1.2 HIUIIOCTpUPOBATDb B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHSATHUH U IIPUMCHATD OTH
IOHATHA IIPpU OITMCAHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3 UCIOJIb30BaTh XMMHMUYECKYIO CHUMBOJMKY JUISl COCTaBJ€HUs (OPMYNl BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUI

1.4 PacCKpbIBATb CMBICII 3dKOHOB COXPAHCHUA MACCHI BCIICCTB, IOCTOSIHCTBA COCTAaBa,
ATOMHO-MOJICKYJISIPDHOTO YYCHHS, 3dKOHA ABOF&I{pO

1.5 OonpeCACiIsITb  BaJICHTHOCTH 4aTOMOB 9JICMCHTOB B 6I/IH8.pHBIX
COCAUMHCHUAX

1.6 KJIaccu(UIMpoBaTh XMMUYECKHE Peakiuu (10 YUCIy U COCTaBy y4acTBYIOIIMX B
peaKIMy BEIIECTB, 10 TeIIOBOMY 3P EKTY)

1.7 BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
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1.8 BBIUUCIIATH MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa 10 (OpMyIe COeTMHEHUS,
1.9 BBIUYHCIISITH MAaCCOBYIO JOJIIO BEILIECTBA B PaCTBOPE
1.10 MIPUMEHSTH €CTECTBEHHO-HAY4YHbIE METO/Ibl IO3HAHUsI — HAOII0ACHUE, U3MEPEHUE,

MOJIEJIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICICHHBIN)

2 [To Teme: «BaxHelmue npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY
2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX OHITUN: OKCUJ, KUCIIOTa, OCHOBAHUE,
COJIb
2.2 ONPENENATh NPUHAMJICKHOCTh BEIIECTB K ONIPEACICHHOMY KJIACCy COCTMHEHUN MO
dhopmynam
2.3 KJIacCU(PHUITMPOBATh HEOPTAaHMIECKUE BEIECTBA
2.4 XapaKTEPHU30BaTh (OMHUCHIBATH) OOIHME XUMHUECKHE CBOMCTBA BEIIECTB PA3IMYHBIX

KJIaCCOB, TOJATBEpPKJAas OIHWCAHWE NPUMEPAMH MOJIEKYJISPHBIX ypaBHEHMI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN

2.5 IIPOTHO3UPOBATH CBOMCTBA BCIIECTB B 3aBUCUMOCTHU OT UX KAYECCTBECHHOI'O COCTAaBa,
BO3MOXHOCTH IIPOTECKAHUA XUMHUUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6 CJIeIoBaTh TPAaBWJIAM TIIOJB30BAHMS XHMHYECKOW TOCYIOH M J1abOpaTOPHBIM
o0opynoBaHKEM, a TaKXkKe MpaBHUiiaM 00pallleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUMSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XHMHUYECKHUX OIBITOB IO
MOJIyYEHUIO M COOMpaHHIO Tra3000pa3HbIX BeEUIeCTB (BOJOpPOAAa M KHUCIOPOA),
MIPUTOTOBJICHUIO PACTBOPOB C OIpPEAEICHHOW MaccOBOW J0Je pacTBOPEHHOTO
BEIIECTBa, IUJIAHUPOBAaTh M TMPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB I1IE€JI0UEH U KUCIOT C TOMOIIBIO HHIUKATOPOB (JIAKMYC,
(denondranenn, METUIOPAHK U IPYTHE)

2.7 IpOBOAUTH PACUCTHI IIO YPABHCHUIO XUMHWYECKOH pe€aKuuun

3 I[To Teme: «llepuommueckuit 3akoH u Ilepuommyeckas cucTeMa XUMHUYECKUX
anementoB JI.M. MenneneeBa. CrtpoeHue aromMoB. XHUMHUYECKasi CBA3b.
OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINI

3.1 PacCKpbIBATb CMBICII OCHOBHBIX XUMHUYCCKUX TOHATHM: AApO aTOMa, BJICKTpOHHHﬁ
cloi aToMa, aTOMHas 0p6I/ITaJ'H>, paanyc atoMa, XUMHUYCCKasl CBA3b, IOJIApHAA U
HCTIOJIApHAsA KOBAJICHTHAA CBA3b, 3JICKTPOOTPULATCIBHOCTh, MOHHAA CBA3b, WOH,
KaTHOH, aHHOH, CTCIICHb OKUCJICHUA

3.2 KJ'IaCCI/I(bI/ILII/IpOBaTL XUMHWUYCCKHE SJICMCHTEI
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33

ONMCBHIBATh U XapaKTepU30BaTh TaOmuuHyro ¢Gopmy Illeproauueckoil cucTemsbl
XMMMUYECKUX 3JIEMEHTOB: Pa3jIMyaTh MOHATHS «TJIaBHas noArpynna (A-rpymnmna)» u
«mo6ounas noarpymnmna (b-rpymnma)y, «Manbie» u «00IbIINe) TePHOIbI

34

packpsiBaTh cMbich [lepuoauueckoro 3akona JI.11. MenaeneeBa: 1eMOHCTpUPOBATh
IMOHMMAaHHE MEPUOJNIYECKON 3aBUCUMOCTH CBOMCTB XUMHUECKHUX JIEMEHTOB OT MX
noJioxxkenus B [lepuoauueckoil cucreme

3.5

COOTHOCHUTH 0003HAaYEHHUSI, KOTOPbIE UMEIOTCS B TaOIHIIE

«[lepromyeckast cucreMa XMMHUYECKUX 3JIEMEHTOB

JA.1. MenneneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMUYECKHUX JJIEMEHTOB (COCTaB M 3apsaj] sApa, OOLIee YUCIO DJIEKTPOHOB U
pacrpeielIeHUe UX 110 3JIEKTPOHHBIM CJI0SIM)

3.6

ONpENENATh CTENEeHb OKHCJIEHHUS  DIEMEHTOB B OMHApPHBIX
COEIUHEHUIX

3.7

OTIPENeNIATh BUJ XUMHUYECKOU CBA3M (KOBaJ€HTHAas U MOHHAs) B HEOPraHUYECKHUX
COEIMHEHUSIX

IIpoBepsieMble 3JIeMEHTHI COTEPKAHUSA

Kon [IpoBepsieMblii 37IEMEHT COJIEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKHE MTOHSATHS

1.1 [Ipenmet xumuu. Posib XuMuM B )KU3HU YeJIOBEKa. XMMHUS B CUCTeME HayK. Temna u
BemecTBa. du3nueckue CBOMCTBA BEIECTB. ArperaTHOE COCTOSIHUE BEILIECTB

1.2 [TonsiTne o Meromax mo3HaHUS B XuMHH. YucTtele BemectBa U cMecd. CrocoObl
paszaeneHus cmeceit

1.3 ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocThie U cIoKHBIE BEUIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHHE

1.4 Xumuyeckas popMyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB.
3aKkoH MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHUTENbHAs aToMHasg Macca. OTHOCUTEIbHAS
MOJIEKyJIsIpHas Macca. MaccoBast 107151 XMMHUYECKOT0 3JIEMEHTA B COEAMHEHU U
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1.5

KomnuectBo BemecTtBa. Mosib. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA, MacChl U
YHclia CTPYKTYPHBIX €MHHUII BellecTBa. PacdeTs o opMynamM XUMHYECKUX COSAMHEHUN

1.6

dusnyeckue M XUMUYECKUE SBJICHMs. XHMHMUYECKas peakuus U ee NpU3HAKU. 3aKOH
COXpaHEHHs MAacChl BEIIECTB. XUMHYECKHe ypaBHeHUs. Kiaccupukanmus XUMHUYECKUX
peakumii (CoeAMHEHMS, PA3JIOKEHHSI, 3aMeIIeHus, 0OMeHa)

1.7

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCY10H, ¢ IpaBHJIaMu pabOTHI B
nabopaTopuy U MpHeMaMu oOpalleHusl ¢ J1abopaTOpHBIM O00OpYyTOBAaHUEM, U3yUEHUE U
omucaHne (PU3NIECKUX CBOWCTB 0Opa3IOB HEOPTaHWYECKHUX BEIIECTB, HAOIIO/IEHUE
¢u3nveckux (TUIaBJICHWE BOCKA, TassHUE JIbA, pAaCTHPAHHUE caxapa B CTYIKE, KUIICHUE U
KOHJICHCAIIHSI BOJBI) U XUMUYECKHUX (TOPEHHUE CBEYH, MPOKAINBAHUE METHON TIPOBOJIOKH,
B3aUMO/JICHICTBUE MeJla C KHCIOTOM) SIBJICHHM, HaONIOJ€eHWE M ONHCAaHWE NPU3HAKOB
MPOTEKAaHUSI XUMHUYECKHX peakiuil (pas3fiokeHue caxapa, B3aUMOJCHCTBHE CEpHOU
KHCJIOTBI C XJIOpUAOM Oapwusi, pasiokeHue rumpokcuma memu (II) mpm HarpeBaHuw,
B3auMO/IeiicTBUE kene3a ¢ pacTBopom cos Menu (II), m3ydenne cmocoOoB pa3aeneHus
cMeceil (C MOMOUIbKO MarHuTa, (QWIBTPOBAHHE, BbIMAPUBAHUE, AUCTHIUISLNA,
xpoMarorpadusi), MPoBEACHUE OYUCTKH IMOBAPEHHOUW COJIM, HAOJIOJCHUE W OIMHCAHHUE
pe3yabTaTOB MPOBEJICHHS OIbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MaccChl,
CO3/ITaHNE MOJIeIeH MOJICKYJI (IIIapOCTEPIKHEBBIX)

Baxwueitmme MMpEACTAaBUTCIIUM HCOPraHNYCCKNUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kuciopon — sieMeHT U IpOCTO€ BEIIECTBO.
Haxoxpaenue xucinoponga B mpupojae, Gu3nUecKue M XUMUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuapl. Ilpumenenue kucnopona. CrnocoObl TOJY4YeHHsS KHUCIOpPOJAa B
naboparopur M TPOMBINUIEHHOCTH. Kpyrosopor kuciopoaa B mpupoae. O30H —
ITIOTPOTHAS MOAU(PHUKAIUS KACIOPOIa

2.2

TemnoBoit 3hdekr XumMudeckoil peakluu, TEPMOXUMUYECKHE YPaBHEHHS, O5K30- H
SHAOTEPMHUUECKUE peakluu. TOIMBO: yroib U MeTaH. 3arps3HEHUE BO3/yXa, YCUIICHUE
napHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOs

2.3

BOILOpOI[ — DOJIECMCHT W TIIPOCTOC BCIICCTBO. Haxoxxnenue BOAOpOJa B IIpUPOAC,
(I)I/ISI/ILIGCKI/IC N XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC, CIIOCOOBI MOJIy4YCHUH. Kucnotsr u
COJIn

24

MOJ’IHpHLIfI 00BeM Tra30B. PacyeThl 0 XUMHYECKUM YPaBHCHUSAM

2.5

®dusnyeckue cBorcTBa BOAbl. Boma kak pactBopurenb. PactBopel. HaceliieHHbie U
HEHACBIIIEHHBIE PACTBOPBI. PAaCTBOPUMOCTH BElIECTB B BoJE. MaccoBas 1015 BEMIECTBA B
pactBope. Xumuyeckue cBoiictBa Bojabl. OcHoBaHudA. Ponb pacTBOpoB B mpupose U B
KU3HHU 4enoBeKka. KpyroBopoT BoJbl B IpupoAe. 3arpsi3HEHUE IPUPOAHBbIX BoJ. OXpaHa U

OYMCTKA IPUPOIHBIX BOJ
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2.6 o .
Knaccudukanuss Heopranmvecknx coenuHeHuil. Oxcunabl. Knaccudukamusi OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U HecoJieoOpa3yroiue.
Howmenknarypa okcnnoB. dusznueckue
U XUMHUYECKUe cBoicTBa okcu0B. [loyuenue okcuion

2.7 .

OcnoBanms. Kiaccudpukanus OCHOBaHWHN: MHIENOYHM W HEPACTBOPUMBIE OCHOBAHMSL
Homenkinarypa ocHoBaHuil. ®Pu3nueckue HW XUMHUYECKHE CBOMCTBA OCHOBAHMIA.
[Tosmyyenne ocHOBaHUI

2.8 Kucnotsl. Knaccugukanus kucinor. Homenknarypa kucnor. @u3znyeckue U XuMHUYECKHE
cBoiicTBa KHCIOT. Psar aktnBHOCTH MeTaiuioB H.H. bekerona.
[Tony4yenue kucnot

2.9 Comu. Homenknatypa coneil. @usznueckre M XUMUYECKHE cBOKcTBa cojie. Ilomydenue
coJient

2.10 ['enetrnueckas cBs3b MEXIY KJIacCaMU HEOPraHUUECKUX COEIUHEHUN

2.11 XUMUYECKUN HKCIEPUMEHT: KAUYE€CTBEHHOE ONPEACIICHUE COJIEpKAaHHUS KHUCIOpoaa B

BO3/yXe, TOJy4eHHE, cOOMpaHWe, paclio3HaBaHWE W W3YYCHHUE CBOWCTB KHCIOPOJa,
HaOJIO/ICHUE B3aMMOJCHCTBUS BEUIECTB C KUCIOPOJOM W YCIOBHUS BO3HHUKHOBCHUS U
MpeKpanieHus: ropeHus (mokapa), 03HaKOMJIEHHE C 00pa3liaMi OKCHJIOB U OTHCaHUE UX
CBOWCTB, TIOJNydYeHHE, COOWMpaHWe, paclio3HaBaHHE W W3yYCHHE CBOICTB BOJOPOJa
(ropenue), B3aumMoaeicTBrue Bogopoaa ¢ okcuaoM Meau (I1) (Bo3MOKHO MCHOJIb30BaHUE
BHJICOMATEPUAIIOB), HAOJIFOIEHUE 00Pa3IIOB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIICIOBAHNUE
0COOEHHOCTEH pPacCTBOPEHHS BEUIECTB C Pa3MYHOW PACTBOPUMOCTBIO, PUTOTOBIICHHE
PacTBOPOB C OIPEICIIEHHON MacCOBOH JIOJICH PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE
BOJABI C MeTaJulaMH (HaTpueM ¥ KajblueM) (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), OTPEACICHUE pACTBOPOB KHCJIOT U IIEIOYEH C IOMOIIBIO
WH/IMKATOPOB, UCCIICJOBAHUE OOpa3llOB HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIO/ICHUE W3MEHEHHSI OKpPAacKH WHJIMKATOPOB B PACTBOpaxX KHCIOT W MICJOYEH,
u3yueHue B3aumoeiictBus okcuaa meau (II) ¢ pacTBOpom cepHOUM KUCIOTHI, KUCIOT C
METaJUIaMH, PEaKIMW HEUTpalM3aluu, TOJY4YeHHE HEPAaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO MeTalljla JPYTUM U3 pacTBOPA COJH, PEIICHHE IKCIEPUMEHTATBHBIX
3a/a4 1o Teme «BaxkHere Kacchl HEOPraHUYECKUX COSTUHEHUIN)
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Ilepnoguueckunt 3axkoH u llepuogmyeckas cucreMa XUMHYECKUX 3ieMeHTOoB JI.H.
Menneneena. Crpoenue aTOMOB. Xumuyeckas CBSI3b. OKHCIIUTENBHO -
BOCCTAaHOBUTEIIBHBIE PEAKLIUN

3.1

[lepBble TOMBITKM KiIacCU(UKAMK XUMHUYECKUX JJeMEeHTOB. l[loHsTHE O Trpymmax
CXOJTHBIX AJIEMEHTOB (IIEJIOYHBIC U IET0OYHO3EMENbHbBIE METAJUIbI, TaJIOT€HbI, HHEPTHBIC
rasbl). DJIEMEHTBI, KOTOpbIe 00pa3yioT aM(OoTepHbIE OKCHIBI M THAPOKCHUIBI

3.2

[Iepnognueckuit 3akoH. llepuogmyeckas cucremMa XUMHYECKUX dieMeHTOB J[.U.
MenneneeBa. Kopotkonepuoanas u JuinHHonepuoiHas popmsl [lepuoanyeckoil cucTeMbl
xuMuueckux anemeHtoB .M. MenneneeBa. [lepuoabsl u rpymnmbl. OU3NYECKUNA CMBICIT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA

33

Crpoenne atomoB. CoctraB aromubix sdnep. W3orombl. Onekrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XuMuueckux 3iemMeHToB llepuoanueckoit
cuctemMbl J[.M. MeHnneneeBa. XapakTepUCTHKAa XHMHUYECKOTO JJIEMEHTa MO €ro
noJjioxxeHuto B [lepuoanueckoit cucreme .M. MenaeneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHUS PANyCca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAIUNINYECKUX
U HEMETANIMYECKUX CBOMCTB IO Ipynmnam M rnepuonam. 3HadeHue llepnommdeckoro
3akoHa U llepmonnyeckod CHUCTEMBI XMMHYECKHX DJIEMEHTOB JUISl Pa3BUTHS HAyKH U
npaktuku. .M. MenaeneeB — yueHbI U IpakIaHUH

3.5

Xumuyeckass  cBs3b.  KoBaneHTHas  (moyisipHass W HENOJSIpHAs)  CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKUX AJIEMEHTOB. MIoHHAas CBS3b

3.6

CreneHb OKHCJIICHUS. OKHUCIINTEIIBEHO-BOCCTAHOBHUTEIIHHEIC PEaKIuu. HpOHCCCBI
OKHCJICHMS M BOCCTaHOBJICHUA. OKHUCIUTEIIM U BOCCTAHOBHUTEIIHN

3.7

XUMUYECKUH SKCIIEPUMEHT: H3yuyeHUE OOpaslloB BEIIECTB METAIOB M HEMETAIIOB,
B3aUMO/JICHCTBUE THUAPOKCUAA LUHKA C PacTBOpPaMU KHUCJIOT M ILIEJIOYEH, MpOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
(ropeHue, peakly pa3ioKeHUs, COSAUHEHU )
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9 KJIACC

IIpoBepsiemble TpeOOBaHMA K pe3yJIbTATaM OCBOEHHS OCHOBHON 00pa3oBaTe/IbHOM
NPOrpaMMblI

Kon [IpoBepsieMble IpeIMETHBIE PE3YAbTAThl OCBOECHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHOUIIPOTPaMMBI OCHOBHOTO 00IIIET0 00pa30BaHus
pe3ynbTaTa
1 ITo Teme: «BenecTBo u XUMHYECKasT pEAKLUS»
1.1 PacCKpbIBAaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHM: PACTBOpP, JJIEKTPOJIUTHI,

HEAJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAsl TUCCOLMAlMS, PEeaKklUd HOHHOIO OOMeHa,
KaTajan3aTop, XMMHUYECKOE paBHOBECHE, oOpaTHMble M HEOOpaTHUMBbIE peakluu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIHUH, OKHUCIMTENb, BOCCTAHOBHTEID,
OKHCJICHHE U BOCCTAHOBJICHHE, aJUIOTPOINHUs, aM(pOTEpHOCTb, XUMHUYECKasl CBS3b
(KoBasieHTHasi, MOHHAs, MeTaJIM4ecKas), KPUCTAJUIMYECKasi pelIeTKa, CIIIaBbl,
CKOPOCTh XUMHUYECKOW PEAKIINH

1.2 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUI U TPUMEHSTh 3TH
MOHATHS NPU ONMKCAHUU BEIIECTB U UX MPEBPALICHUM

1.3 COCTaBJISITh YPAaBHEHUS SJIECKTPOJUTHYECKONM TUCCOUMAIMMU KUCIOT, IIEJIOYerd U
COJICH, MTOJTHBIC U COKPAIIICHHBIC YPABHEHHS PEaKIIii HOHHOTO 0OMEeHa

1.4 PaCKpBIBATh CYIIHOCTH OKHCINTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IIOCpEACTBOM
COCTaBJICHUA 3JICKTPOHHOTI'O OanaHca 3TUX peaKHI/Iﬁ

L5 MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOUN peaKkIuu
2 [To Temam: «Hemertasmibl 1 UX coequHEHH» U «MeTalljIbl U UX COSTMHEHUS

2.1 XapaKkTepu30BaTh (OMHUCHIBAThH) OOIIME U crenu(pUIecKrue XUMUYECKHUE CBOMCTBA
MPOCTBIX M CJIOKHBIX  BEIIECTB, TMOATBEP)KIas OMNMHCAHHE MpPUMEpaMH
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEaKIUn

2.2 COCTaBJIATb ~ YPaBHEHUS  pEaKLUMW,  TMOATBEPKIAIOIIMX  CYIIECTBOBaHHE
TEHETHUUYECKOH CBSI3M MEX]ly BEILIECTBAMU PA3JINYHBIX KJIACCOB

2.3 IIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAaHUsI XUMUYECKUX MTPEBPAIIEHUH B Pa3IUYHBIX YCIOBUAX

24 ClIeZIOBaTh MpaBWJIaM II0JIb30BAaHUS XMMHUYECKOH TOCYAoH M JabopaTOpHBIM

06opy;[013aHHeM, a TaKKeC IMpaBUJIaM 06paH_ICHI/I$I
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C BCHICCTBAMU B COOTBCTCTBHUU C MHCTPYKIHUAMU IO BBITTOJIHCHUIO Ha60paT0pHBIX
XUMUYECKUX OIBITOB MO TMOJYYCHHIO M COOMpaHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yriaekucioro rasa)

2.5 .
MPOBOJIUTh PEaKUUH, MOATBEPKIAIIINE KAYECTBEHHBIM COCTaB pPa3JIMYHbIX]
BEIIIECTB: PACIO3HABATh OMBITHBIM IYTEM XJIOPHU[-, OpOMUI-, HOAHUI-, KapOOHAT-,
docdar-, cunmmkar-, Ccyinb(ar-, TUAPOKCHA-UOHBI, KATHOHBI AMMOHUS, HWOHBI
W3YYECHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB

3 ITo Teme: «XuMus u oOKpyKaromas cpeiar»

3.1 pacKpbIBaTh CMBICI OCHOBHBIX XxuMuueckux noustuil: [1/IK Bemecrsa; koppo3us
METaJIOB

3.2 MPUMEHATH OCHOBHBIE OTIEPAIIMU MBICIIUTEIBHOMN IEATEIIbHOCTH — aHAJIN3 U CUHTE3,

cpaBHEHHE, 0000IIEHNE, CHCTEeMATH3AIUIO, BBISBIICHUE TTPUYMHHO-CJICJICTBEHHBIX|
CBSI3€M — JUISl U3YYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMI; €CTECTBEHHO-

AKCIIEPUMEHT (peabHBIA U MBICTICHHBIN)

IIpoBepsieMble 3JIeMEHTHI COTEPKAHUSA

Kon

[IpoBepsieMblil 37IEMEHT COJIEPKAHUS

BeH_[eCTBO U XUMHYECCKas peaKIusi. HOBTOpCHI/Ie

1.1

[Tepuonnueckuii 3akoH. I[lepuonuueckas cucremMa XuMHU4YecKux 3jieMeHTOB J[.U.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJIHSI, KAJIBIHS U UX COSAMHEHUN B
COOTBETCTBHHU C TIOJIOKCHHEM 2JIEMEHTOB B Ileproandeckoli cucTeMe u CTpOeHUEM HX
aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BUJbI XUMHUYECKON CBsI3H. THITBI KpUCTAJUIMYCCKUX PCHICTOK,
3aBHCHMOCTh CBOMCTB BEHMIECTBA OT THIIA KpHCTaHHquCKOﬁ peHmICTKU MW BHUA
XHUMHUYECKOM CBS3H. KJIaCCI/I(bI/IKaLII/IH U HOMCHKJIATypa HCOPTraHUYCCKUX BCHICCTB
(MG)K,ZLYHapOI[HaSI n TpI/IBI/IaJ'HJHaﬂ). XHUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIINXCA K
Pa3JIMIHBIM Kj1acCcaM HCOPTaHUYCCKUX COGHHHCHHﬁ, TCHCTUYCCKaA CBA3b
HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukanuss XMMUYECKUX pEaKIMi MO pa3iuyHBIM MpU3HAKaM ([0 YUCITY U
COCTaBy y4acTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEMIIOBOMY 3P(EKTy, 10 U3MEHEHUIO
CTETEHEH OKHUCIEHHsI XUMHUYECKHX OHJIEMEHTOB, IO OOPaTUMOCTH, MO YYacTHIO
KaTaJln3aropa). JK30- U SHJIOTEPMHUUYECKHE PEAKLUH, TEPMOXUMUYECKHE YPaBHEHHUS.
[loHsATHE O CKOPOCTH XMMHUYECKON PEAKIIMH
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1.4

[lonsitue 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUECKUX peakuusax. [loHsTHEe O
TFOMOT€HHBIX M TE€TEpOreHHbIX peakuusax. IloHsTHe O XMMHUYECKOM pPAaBHOBECHHU.
@DakTOopBl, BIUAIOIINE HA CKOPOCTh XUMUYECKON pEaKIUH U IT0JI0KEHHE XUMUYECKOTO
paBHOBECHS

1.5

OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE pcaKkuuu, SHGKTpOHHI)II\/JI 6aJ1ch OKHUCJIUTCIIbHO-
BOCCTaHOBUTENbHON  peakuuu.  CocTaBlieHHE€  ypaBHEHMM  OKHUCIUTEIHHO-
BOCCTAHOBHTEJIBHBIX PEaKIMi C UCTIOJIb30BaHIEM METO/Ia AIEKTPOHHOTO OaiaHca

1.6

Teopust 27EKTPOMUTHYECKON AMCCOLUAMH. OJNEKTPOJUTHI U  HEIIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JTUCCOIIMAIIMU BEIIECTB C PA3JIUYHBIMU BHUIAMHU
xumudeckon cBs3u. CreneHb auccornuanuu. CuibHbIE U CclaOble DJIEKTPOJIUTHI.
Peaxiiuu nonHoro oomMeHa. Y cioBus MpOTEKaHUs peaKIMil HOHHOTO 0OMEHa, MOJTHBIE
U COKpAIlleHHbIE HOHHbIE YpaBHEHUs peakunid. CBoMCTBa KUCIOT, OCHOBAHUN U COJIEH
B CBETE TMpPEACTaBICHUN 00 OAIIEKTPOIUTHYECKON mucconnanuu. KadecTBeHHBIE
peakiuy Ha UOHEI.

[TonsiTue o ruapoIU3e coJie

1.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE C MOJACTISIMHI KPUCTAIUTMYECKHUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAIIOB (TpaduTa U aqMasa), CI0KHBIX
BEILIECTB (XJIOpUAAa HATpHs); HCCIEIOBAHUE 3aBUCUMOCTH CKOpPOCTU XHUMHYECKOH
peaxkiuu OT BO3JCHCTBUS pa3InYHbIX ()aKTOPOB; HCCIIEI0BAHUE AEKTPOIIPOBOIHOCTH
PacTBOPOB BEIECTB, MpOLecca TUCCOLUMAIMU KUCIIOT, 1eI04Yei 1 cosiel (BOZMOXKHO
HCIOJIb30BAHME BUJEOMATEPHANIOB); TPOBEACHUE OIBITOB, HJUIIOCTPUPYIOMIUX
MPU3HAKK MPOTEKAHMS Peaklnii HOHHOTO oOMeHa (00pa30oBaHKE OCajKa, BhIJICICHNE
ra3za, o0pa3oBaHHME BOJbl); OMNBITOB, WJUIIOCTPUPYIOIIMX HPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEJbHBIX pEaKUHM (TOpeHue, peakuu pa3iokKeHUs, COCIUHEHHUS);
pacro3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOIIbI0 KaueCTBEHHBIX peakiuil Ha
HOHBI; PEIlIEHUE KCIIEPUMEHTAIBHBIX 3a1a4

Hemeranner u nx COCAMHEHUA

2.1

O6ma51 XapaKTCPHUCTUKA I'aJIOT'CHOB. OcobenHoctu CTPOCHHUA aTOMOB, XaPaKTCPHBIC
CTCIICHU OKHUCJICHHA. CTpOCHI/Ie u Q)HSHHGCKI/IC CBOMCTBA IIPOCTBIX BCHICCTB —
rajJlorecHoB. XHWMHWYECKHE CBOWCTBa Ha IMpuMepe XJiopa (BS&HMOHCﬁCTBHe C
MCTalilaMHu, HCEMCTalJlaMu, H_IeJ'IO‘IaMI/I). XJ'IOpOBOI[OpOI[. Consnas KHCJIOTa,
XUMHWYCCKHEC CBOﬁCTBa, MOJIY4YCHUC, IPUMCHCHUC. HeﬁCTBHe XJIOpa U XJIOPOBOAOPO A4,
Ha OpraHu3M YCJIOBCKA. Baxwueiimue XJIOPUABI U UX HAXOKIACHUC B IIPUPOIC
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2.2

OOmiast xapaktepucTtuka 3meMeHToB VIA-rpymmbel. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHne M (U3NYECKHe CBOMCTBA MPOCTHIX
BEILECTB — KHUCJIOPOJa U CEepbl. AJUIOTPONHBIE MOAU(DHUKALUN KHUCIOPOJA U CEPBIL.
Xumuueckue cBoicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3NIECKUE U XUMUYECKHE
CBOIICTBA. OKCI/IIII)I CCPhI KaK NMPCACTABUTCIIN KHCIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTa,
¢u3nvecKkue U XMMUYECKHE CBOMCTBA (0OIIMe Kak MPEICTaBUTEINS Kilacca KUCIOT U
CHGIII/I(i)I/I‘-IeCKI/IC). XUMHUYeCKre peakuuu, JICKalmue B OCHOBC IMPOMBIIIJICHHOTO
cnocoba mosydeHHust cepHOM KHcHOThl. [Ipumenenue. Conm CEpHONM KHCIOTHI,
KaueCcTBeHHasi peakius Ha cyiabdar-uoH. HaxoxaeHue cepsl U €€ COCIUHECHHI B
npupoje. XUMHUYECKOE 3arps3HEHHE OKPYKAIOMEH Cpenbl COCTUHEHUSMHU CEphl
(KUCIOTHBIE JI0KIW, 3arpsi3HEHUWE BO3JyXa U BOJIOEMOB), CIIOCOOBI  €ro
MPEOTBPAICHHS

2.3

OO6mas xapakTepucTuka 31eMeHToB VA-rpymibl. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUA. A30T, paclpoCTpaHEHHUE B IPUpo/ie, (pu3nyecKue
U XUMHuYeckue cBoiicTBa. KpyroBopoT azora B npupojae. AMMuUax, ero (pu3nueckue u
XMMHYECKHE CBOICTBa, OJydeHHne U npuMenenue. Conu aMMOHHUS, UX GU3NYECKUE U
XMMHUYECKHE CBOWCTBA, MpuMeHeHHe. KadecTBeHHas peakius Ha MOHbI aMMOHHS.
A30THas KHCIIOTa, ee MoJy4YeHrne, pu3ndeckre 1 XMMUYecKrue CBoicTBa (001ue Kak
IIpEeICTaBUTEN KJlacca KHUCIOT U cnenuduyeckue). Mcnosnb3oBaHue HUTPATOB U
COJIC aMMOHHMSI B KAYECTBE MUHEPATHHBIX yI0OPECHUM.

XUMHUYECKOE 3arps3HEHUE OKPY)KAIOIICH CPeIbl COSIMHEHUSIMH a30Ta

(KUCTTOTHBIE JIOKIM, 3arPSI3HEHNUE BO3/yXa, IOYBHI M BOJIOEMOB)
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®dochop, amrorponHbie Momupuramuu docdopa, GUMUECKHE U XUMHYECKHE
ceorictBa. Okcun pocdopa (V) u pochopHas kucimora, pu3nyeckne U XUMUIECKUE
CBOWcTBa, moiydeHue. Mcnonp3oBanue ¢GocdaTtoB B KavyecTBE MHHEPAIbHBIX
yInoOpeHuit

2.5

O6mras xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble CTEMEeHH OKHUCICHHUA. YIJIepOoJ, aUIOTPONHbIe MOJIU(MUKALINH,
pacnpocTpaHeHue B mpupoie, Gpusnueckue U XUMHUYECKHE CBOWCTBA. AICOPOLIHA.
KpyrosopoT yriepoaa B mpupoae. OKCuabl yriepoja, ux Gpusndeckue 1 XauMU4ecKue
CBONMCTBa, JeWCTBHE Ha JKUBBIC OpPraHU3MbL, TOJy4YeHHE U IPUMEHEHHUE.
DKkonoruveckue mpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriaepona (IV); rumotesa
r7100anbHOr0 MOTEIUICHHS KIMMaTa; MapHUKOBBIA 3¢ (dekT. YrompHas KHCIOTa U ee
comv, uX (U3NYECKUE U XUMHUYECKHE CBOICTBA, MOJY4YCHHE UM TpPUMEHEHHE.
KauectBennas peakuusi Ha KapOoHaT-uOHBL Mcmonib30BaHHE KapOOHATOB B OBITY,
MEJIMLIUHE, TPOMBILIIIEHHOCTU U CEIbCKOM XO35HCTBE
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2.6

[lepBoHauanbHble MOHATUS OO0 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPHUH, YKCYCHAsl KHUCIIOTa).
Nx cocraB u xumudeckoe crpoeaue. [loHsTHE 0 OMOIOTHYECKU BaXKHBIX BEIIECTBAX:
KUpax, OeNKax, yrieBoJaax — U UX POJIH B )KU3HH YelIOBEKa. MaTeprallbHOE e TMHCTBO
OPraHUYECKUX U HEOPTaHUYECKUX COCIUHECHHM

2.7

Kpemnnii, ero ¢usnveckne W XMMHYECKHE CBOMCTBA, IMOJIydCHHWE W INPHUMEHEHHE.
Coenunenus kpemHus B ipupoje. O0mue npeacrasicHus 00 okcue kpeMuus (IV)
U KpeMHueBoM kuciore. CHUIMKAThl, MX HWCHOJIb30BaHHWE B OBITY, MEAUIIHHE,
MPOMBIIIJIEHHOCTH. BakHelme cTpouTenabHble MaTepualibl: KepaMHuKa, CTEKJIO,
eMeHt, OeroH, kene300eToH. [IpoGiemMbl  G€30MacHOTO  WCIOJIb30BAHUS
CTPOUTEINILHBIX MaTePUAIOB B IOBCEHEBHOM KU3HU

2.8

XUMHUYECKUH IKCTICPUMEHT: U3ydeHUE 00pa3I[0B HEOPraHNIECKHUX BEIIECTB, CBOHCTB
COJISHOM KHCIIOTHI; IPOBEJCHWE KAYECTBCHHBIX PEAKIUH Ha XJIOPHUI-UOHBI U
HaOJIIOJICHUE TIPU3HAKOB WX IPOTEKAHUS; OIMBITHI, OTpa)karolue (QU3NIecKue Hu
XHMMHYECKAE CBONCTBA TAJOTEHOB M WX COCIUHCHHWH (BO3MOXXHO HCIOJIb30BaHUE
BHJIEOMATEpUAJIOB); O3HAKOMJIEHHE C oOpa3namMu XJIOpPUAOB (TaJIOT€HUOB);
O3HAKOMJICHHE C 00pasliaMH Cephl U €€ COSAMHEHHUSIMHU (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEpHasoB); HaOIIOJCHUE TIpoliecca OOyrJIMBaHUsS caxapa MoJ JCHCTBHUEM
KOHUEHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI; HM3yYCHHUE XUMHYECKHUX  CBOICTB
pa30aBIICHHOM CEpHOW KHCJIOTHI, MTPOBEACHUE KAUeCTBEHHOM Peakiuu Ha Cyiabdar-
MOH M HaOJIOJIeHUEe TpU3HAKa €€ MPOTEKAHUS, O3HAKOMJIEHHE C (U3UUYECKUMU
cBOMcTBaMHM a3oTa, (ochopa W UX coeAMHEHHH (BO3MOXKHO WCIOJb30BaHUE
BHJICOMATEpHajoB), 0oOpa3naMu a30THBIX M (OCHOPHBIX yAOOpPEHUI; MOJydeHHUE,
coOupaHue, pacro3HaBaHUE U M3y4CHHE CBOMCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX peaklUii Ha MOH aMMOHHS U (PochaTHOH U M3YyUYEeHHE IMPU3HAKOB MX
MPOTEKAHUS, B3aUMOJCWCTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPHAJIOB); W3y4eHue Mozenen
KPUCTAINIMYECKUX PEIIeTOK anmasza, rpadura, ¢QyiepeHa; O3HAKOMIIEHHE C
MPOLIECCOM  a/ICOPOIIMU  PACTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM yIJeM U
YCTPOMCTBOM MPOTHUBOTa3a; MOJy4eHHE, COOMpaHue, paclo3HAaBaHHWE U H3YyUEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJCHHE KAYeCTBEHHBIX pEakUuid Ha KapOOHAT- U
CHJIMKAT-UOHBI ¥ U3YUYEHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHUE C TPOAYKIUEH
CHWJIMKATHOW TPOMBIIIIEHHOCTH; PEIICHHE DSKCIEPUMEHTAIBHBIX 33Jad 10 TeMe
«Baxnelime HeMeTaIbl U UX COSAUHEHUS

MeTamisl ¥ MX COeIMHEHUS

3.1

OO0masi xapakTepuCTUKa XUMUYECKHX DJIEMEHTOB — METAJIOB Ha OCHOBAaHUU HX
noJioxkenusd B Ilepuoanueckon cucreme xumuyeckux aneMeHToB .M. Menneneesa u
cTpoeHust aToMoB. CTpoeHHE METAIIOB.

Mertamyeckas CBA3b n METALIMYCCKasA KpHUCTAJININICCKas pemeTKa.
aﬂeKTpOXI/IMI/ILIeCKI/Iﬁ pAn HaHpH)KeHI/Iﬁ MCETAJlJIOB
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3.2

dusnyeckue M XUMHYECKUE CBOMCTBa MeTauioB. OOImMe CrnocoObl IMOydeHUs
MeTauioB. [loHATHE O KOPPO3WHM METAJLIOB, OCHOBHBIE CIOCOOBI 3alIUTHl X OT
koppo3uu. CruiaBsl (CTallb, Yyr'yH, TIOPATIOMUHHN, OPOH32) U UX IPUMEHEHUE B OBITY
Y TPOMBIIIJICHHOCTH

33

[lenouynsle Meramwisl: mnojoxeHue B llepuonnyeckoil cucreMe XUMHUYECKHUX
anemenToB JI.MI. MenneneeBa; cTpoeHHE HMX aTOMOB; HAaxOXKIEHUE B IIPUPOJIE.
duznyeckue U XMMUYECKHE CBOMCTBa (Ha mpuMepe HaTpus U Kaiusi). OKcHzbl U
TUAPOKCUABI HATpUs U Kanus. [IprMeHeHre meaoyHbIX METaJUIOB U X CO€AMHEHUN

34

[Ileno4yHO3eMeENbHBIE METAUIBI MAarHUM M KajdpLui: NosioxkeHue B llepuoanueckon
cucreme xumudeckux odnemeHtoB J[.MI. MenneneeBa; CTpOo€HHME UX AaTOMOB;
HaxoJieHHne B npupoje. Pusndeckue U XUMUYECKUE CBOMCTBA MATHUS U KaJbIUs.
Baxkneiime coeinHeHNs KaabIus (OKCUI, TUAPOKCH, con). JKecTKOCTh BOJIbI

U CIIOCOOBI €€ yCTpaHEeHHsI

3.5

AmoMuHMIL: nonokeHue B [lepuonnueckoi cucreMe XUMHYECKUX 31aeMeHToB J[.U.
MeneneeBa; CTpoeHUE aTOMa; HAXO0XKIACHUE B pupoie. Pu3ndeckre 1 XHMUYECKUE
cBOMcTBa almoMHUHMS. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ THIPOKCHIA aTIOMUHUS

3.6

Kenezo: monoxenue B Ilepromuueckoil cucreMe XuMu4eckux snemeHtoB JI.U.
MenzeneeBa; CTpoeHUE aTOMa; HaX0XAeHUE B pupoae. Pu3nyecKkue 1 XUMUYECKUE
cBoMcTBa xene3a. Okcuabl, ruApokcuabl U comu xenesa (II) u xenesa (I1I), ux cocras,
CBOICTBA U MOJTy4YECHHE

3.7

XUMHUYECKUH HKCTICPUMEHT: 03HAKOMJICHHE ¢ 00pa3laMH METaJUIOB ¥ CILIABOB, WX
(U3NYECKUMHU CBOMCTBAMU; M3YYEHHUE PE3YJIbTATOB KOPPO3HH METAIIOB (BO3MOKHO
WCIIOJIb30BaHUE BUICOMATEPHAIIOB), 0COOCHHOCTEW B3aMMOICHCTBHSI OKCHIA KAJTBITHS
W HATpUs C BOAOH (BO3MOKHO HCIOJIB30BaHHWE BHICOMATEPHAJIOB); HCCICIOBAHHE
CBOWCTB JKECTKOH BOJBI, Tpollecca TOPEHHUs Kele3a B KHUCIOpoJe (BO3MOXKHO
WCIOJIb30BAHUE BHJICOMATEPUAIIOB); TPU3HAKOB MPOTEKAHUS KAUECTBCHHBIX PEaKIHii
Ha MOHBI (MarHus, Kajablys, aJIOMUHUS, IMHKa, Xkene3a (I1) u sxenesa (I11I), meau (11);
HaOJII0/ICHUE U OTIMCAHKE MTPOIECCOB OKPAIINBAHKS TTAMEHU HOHAMU HATPHS, KaJIHsI
U Kajblusi (BO3MOXKHO  WCIIOJIb30BAaHHE BHUJICOMATEPUAIOB); HCCICIOBAHHE
aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHUHHS W THUIAPOKCHJA I[MHKA, PCIICHHE
IKCTIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «BaxHeHIme MeTaibl U UX COCITUHCHHSD

XUMHs U OKpy’Karolas cpeja

4.1

Hosrie MaTepuajibl 1 TCXHOJIOTHH. BemectBa u MaTcpualibl B MOBCEIHEBHOM KU3HU
YyelloBeKa. XUMHUS U 310pPOBLE. be3onacHoe ncnonab30BaHUE BEIIECTB M XUMHYSCKUX
peaKLII/Iﬁ B 6I>ITy. HepBaﬂ MNoOMOIIb ITPpHU XUMHUYCCKUX 0KOTI'aX U OTPABJIICHUAX

4.2

OCHOBBI JKOJIOTUYECKOM TI'PaMOTHOCTH. XHMMMUECKOE 3arpsi3HEHUE OKpYKaIoUIE
cpeast IIJIK. Ponb XMMUM B pelIeHHHM 3KOJIOTHYeckux mpobiem. I[IpuponHbie
UCTOYHHUKH YIJI€BOJOPOJOB (yrojb, NPUPOJIHBIA ra3, He(Tb), NPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH
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4.3

XUMHYECKUH SKCIEPUMEHT: H3y4eHHE O0Opas3loB MarepuaioB (CTEKJIO, CILUIaBBI
METaJJIOB, OJIMMEPHBIE MAaTEPUAIIBI)
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NEPEYEHD (KOJIU®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI
K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIbHOM

IMPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA U 3JIEMEHTOB
COJAEPKAHMUS 110 XUMHUHN

Jlia mpoBefeHNsT OCHOBHOIO TOCYAApCTBEHHOIO 3K3aMeHa o xumuu (Jaiee — OI'D no
XMMHUH) UCHOJIB3YETCs MepevyeHb (KOIU(PHUKATOP) MPOBEPSIeMbIX TpeOOBaHMN K pe3ylbTaTam
OCBOEHHMSI OCHOBHOUM 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHUsi U
AIIEMEHTOB COJICPIKAHUS.

IIpoBepsiemblie Ha OI'D o xuMuM TPedGoOBaHK K pe3yJbTaTaM 0CBOCHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

Kon [IpoBepsieMble TpeOOBaHUs K IPEIMETHBIM pe3yiibTaTaM 0a30BOTO YPOBHS
MIPOBEPSEMOTO OCBOEHHSI OCHOBHOI 00pa3oBaTebHON IPOrpaMMbl OCHOBHOTO OOIIETO
TpeOoBaHuUs obpazoBanus Ha ocHoBe PI'OC
1 [IpencraBnenue:
1.1 0 TI03HABAEMOCTU SIBJICHHH TPHUPOJIBI, NMOHUMAHWE OOBEKTHBHOW 3HAYMMOCTHU

OCHOB XMMHUYECKOM Haykh Kak oO0JacTu COBPEMEHHOTO eCTECTBO3HAHMS,
KOMIIOHEHTa OOIIel KyJabTyphl M TPAKTUYECKOM JESATENIbHOCTH YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOrO OO0IlecTBa; MOHMMaHHE MeCTa XUMHUHU CpPeau APYrux
€CTECTBEHHBIX HayK

1.2 O HayuyHbIX METOJaX I[IO3HaHHA, B TOM YHCIE OJKCIEPUMEHTANbHBIX U
TEOPETUYECKMX METOJaxX MCCIEAOBaHMUs BELIECTB MU HU3YYEHUS XUMHUYECKHX
peakuuii; yMeHHe HCIOJIb30BaTh MOJEIH Al OOBSACHEHHUS CTPOCHHUS aTOMOB H
MOJIEKYIT

1.3 0 cbhepax mpodecCHOHATBPHON ACATEIBHOCTH, CBSA3AaHHBIX C XHUMHEH W
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMU HA JOCTIKEHUSX XUMHUYECKOUN
HAyKHU, YTO TMO3BOJHUT OOYYAIOIIMMCSA paccMaTpuBaTh XHUMHIO Kak cdepy cBoei
Oymyuieit mpodeccuoHanbHOM AeATeILHOCTH U CIeNIaTh OCO3HAHHBIN BEIOOP XUMHH
Kak mpoduipHOTO MpeaMeTa MpU MEepexoJe Ha YPOBEHb CpPEIHEro o0OIero
00pa3zoBaHus

2 Bnanenune cucreMoil XMMHYECKHX 3HAaHUM U YMCHHUEC IIPUMCHATH CHCTCMY
XUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

2.1 BaKHEUIIIME XUMHUYECKHE IIOHATHSA: XUMHUYECKHU QJICMCHT, aTOM, MOJICKYIJIA,
BCIICCTBO, ITPOCTOC U CIIOKHOC BCHICCTBO, OAHOPOJHAA U HCOAHOPOAHAsA CMCECH,
OTHOCUTCIIBHBIC aTOMHAA U MOJICKYJISIpHAA MACChbl, KOJIMYCCTBO BCIICCTBA, MOJIb,
MOJIsIpHas Macca, MOJ'IHpHLIﬁ 06’beM, OKCH I, KHUCJI0Ta, OCHOBAaHHEC, COJIb (CpC)IHHH),
XUMHUYCCKasd peaknus, pCakKunu COCAUHCHUS, PCAKOUUN PA3JIOKCHUSA, PCAKIUH
3aMCIICHUs, PpCaAKIHUN 06MCHa, TEILIOBOH 3(1)(I)CKT pCaKknuu, 9OK30- U
OHAOTCPMHUYCCKUC PCAKIIUU, PACTBOP, MACCOBAsA HOJIA XUMHUUYCCKOI'0 3JICMCHTA B
COCAMHCHUH, MaCCOBas NO0JII U MPOLUCHTHASA KOHICHTPAIU BCIICCTBA B PaCTBOPC,
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PO aToOMa, IEKTPOHHBIA CJIOM aroMa, aToOMHas OpOHTaNb, PagUyc aToMa,
BAJICHTHOCTD, CTECIICHb OKUCIICHUS], XMMUYECKas CBA3b, dJIEKTPOOTPULIATEIIBHOCTD,
IIOJISIPHAS U HETIOJISIPHAsA KOBAJICHTHAS CBSI3b, MOHHAS CBSA3b, METAJUIMYECKAs CBS3b,
KpUCTAJUIMUECKasl pelleTka (aToMHas, MOHHas, METaUInYecKasi, MOJEKYJsSpHast),
WOH, KAaTHOH, AaHWMOH, OJJEKTPOJUT M HEDIEKTPOJIUT, JIICKTPOIUTHYECKAS
JMCCOLMalus, PEeakUd HOHHOrO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKkuuy, OKHUCIMTENIb W BOCCTAHOBMUTENb, OKHCICHHE W BOCCTAHOBJICHUE,
AIIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC PEaKIHH,
CKOPOCTh XUMHUYECKON peaklny, KataiuszaTop, IT1JIK, koppo3ust MeTaiioB, CIUIaBsl

2.2

OCHOBOIIOJIATral0OIMEe 3aKOHbI XUMUU: 3aKOH COXPaHEHMsI MacChl, IEPUOAUYECKUI
3akoH /J[.M1. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTAaBa, 3aKOH ABOTaJpo

2.3

TEOPUH XUMHUHU: aTOMHO-MOJICKYJISIPHAsI TEOPHs, TEOpUS DIEKTPOTUTHUECKOU
IHUCCOIMAIIAT

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAOIIEH

3.1

YMCHHE MPaBUIIBHO HCIIOJB30BaTh HM3YUCHHBIC BCIICCTBA WM MaTCpHAJIbI (B TOM
Ylclie MUHEpalbHbIE yI0OpEeHMs, METaJJIbl M CIUIaBbl, MPOIYKTHI MepepadboTKu
MPUPOTHBIX HUCTOYHUKOB YIIIEBOAOPOIOB (YIJIsl, MPUPOJTHOTO Ta3a, HeTH) B OBITY,
CEeITbCKOM XO3SHCTBE, Ha MPOU3BOJACTBE W NMOHUMAHHUE 3HAUCHHUSI KUPOB, OCIIKOB,
YTIJIEBOJIOB JIJIsl OpPTaHU3Ma 4YelIOBEeKa; YMEHHE MPOTHO3MPOBAThH BIIUSHKE BEIIECTB
Y XHMHYECKHX IMPOIECCOB HAa OPraHM3M YEJIOBEKa M OKPYKAIOIIYIO MPHPOIHYIO

cpeny

3.2

YMCHHUEC HHTECIpHUPOBATE XUMHWYCCKUC 3HAHUA CO 3HAHHAMH JJPYIUux y‘IC6HBIX
mpeaAMETOB

3.3

HAJIMYUE OMbITa pabOThl C Pa3IMYHBIMM MCTOYHMKAMHM HH(DOpPMALMK 10 XUMHUU
(Hay4Has U Hay4HO-TIOMYJIsIpHAs JUTEepaTypa, ClIoBapu, CIPaBOYHUKH,
UHTEPHET-PECypCHI)

34

YMCHHC 00BEKTHUBHO OLCHHUBATb I/IH(1)OpMaI_II/IIO 0 BCIICCTBAX, UX IIPCBPAILICHUAX U
IMPAKTHUYICCKOM IIPUMCHCHHUU U YMCHUC UCIIOJIb30BATh €€ IJISI PCHICHUA
y‘IC6HO—HO3HaBaTeHLHLIX 3aJda4

Biianenue ocHOBaMM NOHATUHHOTO anmapara i CAMBOJIUYECKOTO SI3bIKa XUMUHU IS
cocTaBieHuss (OPMYNl HEOPraHMYECKUX BEIIECTB, YPABHEHUH XUMHUYECKUX
peakuuii; ocHoBamu xuMuueckoit HomeHknatypsl (IUPAC u TpuBnanbHoif)

YMeHue oOBICHATH CBSI3b IOJIOKCHUS DJIIEMEHTA B HepHO,Z[H‘ICCKOf/'I CHUCTEME C
YUCJIOBBIMHA XaPAKTCPUCTUKAMUA CTPOCHUS ATOMOB XUMHUYCCKUX DJICMCHTOB (COCTaB
nu 3apiana dapa, O6IJ_ICC YUuCJI0 Z-)J'ICKTpOHOB), pacnpeacjICHUCM JJICKTPOHOB IIO
OHEPTCTUYCCKHUM YPOBHSAM aTOMOB IICPBLIX TPEX MECPUOJOB, KAJIHMA U KaJIbLIUA
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6 [IpencraBienue o nepuoaMUECKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX 3JIEMEHTOB
(pamuyc aToma, 3JIEKTPOOTPULATENIBHOCTH), IPOCTBIX M CIOKHBIX BELIECTB OT
I0JIOKEHHUSI 2JIeMEHTOB B Ileprnoanueckoil cucteme (B MalbIX IepHOJax U INIABHBIX
MOArpYIIax) U 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenune kiaccuuIpoBaTh:

7.1 XMUMHYECKUE IIEMEHTBI

7.2 HEOpraHMYeCKHe BELIeCTBa

7.3 XUMHUYECKUE PEAKITUHI

8 YMeHue onpeaensrs:

8.1 BAJICHTHOCTh M CTETIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsi/i HOHA

8.2 BHJI XUMUYECKOM CBSA3U U TUI KPUCTANIMYECKON CTPYKTYPBI B COETUHEHUSAX

8.3 XapakTep cpefibl B BOAHBIX PaCTBOpPAaX BELIECTB (KHCIOT, OCHOBAHUN)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBaTh (pU3nuecKre U XUMUYECKUE CBOWCTBA:

9.1 MPOCTBIX BELIECTB (KUCIOPOJ, 030H, BOJOPOJA, rpaduT, aama3, KpeMHHUH, a3oT,
dbocdop, cepa, Xop, HATPHUH, KK, MATHUN, KaJTIbIIUHA, A TFOMUHAM, KEJIE30)

9.2 CIIOXHBIX BEUIECTB, B TOM YHCIE HUX BOJHBIX pPAacTBOpPOB (BOJa, aMMHAK,
XJIOPOBOJOPOJ, CEPOBOAOPOJ, OKCUABI U Tuapokcuasl MeramioB I — A rpymm,
amromunnsi, menu (I1), nuuka, xenesa (II u III), okcuasl yriepoma (II u IV),
kpemuus (IV), azota u dochopa (III u V), cepur (IV u VI), cepuucras, cepHas,
a30THUCTasl, a30THas1, pochopHas, yroapHasi, KpeMHHEBas KHCIOTA U UX COJIN)

9.3 MIPOTHO3UPOBATh U XapaKTEPU30BATh CBOWMCTBA BEIECTB B 3aBHCHMOCTH OT HX
COCTaBa U CTPOCHHUSA, MPUMEHEHHUE BEIIECTB B 3aBUCHUMOCTH OT MX CBOWCTB,
BO3MOYKHOCTh MPOTEKAHHS XUMUYECKIX MPEBPAICHHUI B Pa3JIMUHBIX YCIOBHIX

10
YMeHHe cOCTaBIATh MOJIEKYJIIPHbIE M HOHHBIE YPABHEHUS PEAKLIUii, B TOM YHCIIE:

10.1 peakuuit HOHHOTO oOMeHa

10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIINI

10.3 WJUTIOCTPUPYIOLIUX XUMHUECKHE CBOMCTBA U3YYEHHBIX KIIACCOB
(Tpymm) HEOpraHUYEeCKUX BEIIECTB

10.4 MOATBEPKNAIOLIUX FEHETUUECKYIO B3aUMOCBA3b MEXAY HUMHU
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11 YMeHue BBIUUCATH (IPOBOAUTH PACUEThl):

11.1 OTHOCHUTEJIBHYI0 MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIIO
XMMHMUYECKOTO JIEMEHTA B COCJUHEHUU

11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bheM Ira3oB

114 [0 YpaBHEHUSM XUMUYECKUX PEaKIUA U HaXOJUTh KOJIMUYECTBO BEIIECTBA, 00bEM
1 MaccCy peareHTOB WJIHM NMPOJYKTOB peaklnuu

12 Bnanenue (3HaHME OCHOB):

12.1 OCHOBHBIMH  METOJIaMH  HAy4yHOTO TMO3HaHHWs (HAONIOJCHHE, U3MEpeHue,
9KCIIEPUMEHT, MOJIEIUPOBAHKE) NPU U3YUYEHUHU BEIIECTB U XUMHUYECKHUX SBJICHUM;
yMeHHe cHopMyYIHPOBaATh MPOOIEMY U MPEUIOKHUTD ITyTH €€ PELIeHHS

12.2 6 o . .

€30MacHOi paboThl C XMMHUYECKMMHU BEUIECTBAMH, XUMHUYECKOM MOCyIoil W
71a00pPaTOPHBIM 000PYIOBaHHEM

12.3 npaBWjaMu 0€30MacHOrO OOpaimieHusi ¢ BEHIECTBAMH, HCIOJB3yeMBIMH B
MOBCEIHEBHOM JKU3HU, MpaBUJIaMU MOBEACHUS B LEISIX COEPEKEHUS 310pOBbS U
OKpYXKaloIllel MPUPOJTHOM CpeJIbl; TOHUMaHKE Bpea (OIMacHOCTH) BO3ICHCTBUS HA
JKUBbIE OPraHU3Mbl OIpPENEICHHBIX BEIIECTB, CIIOCOOOB YMEHBIIEHUS W
MPEAOTBPALIEHUS UX BPEAHOIO BO3ACUCTBUS

13 Hanuumne npakTHyecKMX HaBBIKOB IUIAHWPOBAHUS U OCYLIECTBIIECHUS CIETYIOIINX
XUMHUYECKUX IKCIIEPUMEHTOB:

13.1 W3y4eHHE U OmnucaHue (U3UYECKHX CBONCTB BEIIECTB; O3HAKOMIICHHE C
(bU3MYECKUMU U XUMUYECKUMU SIBJICHUSIMH; OTIBITHI, MIUTFOCTPUPYIOIIHE
MPU3HAKU IPOTEKAHUSI XUMUYECKUX PEAKIINI

13.2 M3Yy4eHHE CIIOCOOOB pa3/iesieHusl cMecei

13.3 MOJIyYEHUE KUCIOPOJa U U3YYEHHE €r0 CBOMCTB; MOJIYyYeHUE BOJAOPOIa U U3yUEHUE
€r0 CBOMCTB; IOJIyYE€HHUE YIIIEKUCIIOTO ra3a U U3y4EHHE €ro CBOMCTB; MOJIy4YEHUE
aMMHaKa U U3y4eHHe ero CBOMCTB

13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEICHHOW MaCCOBOM J10JIEH PACTBOPEHHOIO
BELIECTBA

13.5 pUMEHEHHE WHIUKATOpOB (Jlakmyca, METHJIOPaHKa U PeHOIPTaTIeHHA)

JUIS OIIPEJEIICHNUS XapaKTepa Cpeibl B paCTBOPAx KUCIOT U LIEJI0Yen
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13.6

HCCIIEIOBAaHUE W OIHCAHUE CBOWCTB HEOPraHWYECKUX BEUIECTB PA3JIUYHBIX]
KJIACCOB; U3YYECHHUE B3aUMOJICHCTBUS KUCIOT C METAJJIAaMU, OKCHJIAMH METAJUIOB,
pacTBOPUMBIMU M  HEPACTBOPUMBIMU  OCHOBAHUSIMHM, COJISIMU; IIOJYYEHHUE
HEpPACTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJHOTO MeETajula IPYyrMM M3 PacTBOpa
COJIM; UCCIIeZIOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHHMS U IHHKA

13.7

pelieHne SKCIEPUMEHTANbHBIX 3amad 1o TemaMm: «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCITMHEHUI; «INEeKTPOJIUTHYECKAS JIMCCOITHAITHS;
«BasxkHelnme HeMeTalluIbl M UX COSINHEHU, « BaskHEHIITHE METaIbI

M UX COCTUHECHUS

13.8

XUMHUYECKNE IKCIIEPUMEHTBI, HIUTIOCTPUPYIOLIUE MTPU3HAKU MTPOTEKaHUS PEaKIIUM
HNOHHOT'O O6M€Ha; KaUCCTBCHHBIC PCAKOMH Ha IMPUCYTCTBYIONIME B BOJIHBLIX
pacTBOpax HMOHBI: XJIOpHI-, OpOMHUI-, HOIUM-, CynbdaT-, docdar-, kapOoHAT-,
CUIIMKAaT-aHUOHBbI, THUAPOKCHI-WOHBI, KaTHOHBI aMMOHMA, MarHus, KaJlblusd,
ATIOMUHMS, Keme3a (2+) u xkenesa (3+), meau (2+), ITuHKA

14

VYmMmenue:

14.1

MPEACTABIATh PE3YJAbTAThl IKCIIEPUMEHTa B (opmMe BBIBOJOB, T0Ka3aTENIbCTB,
rpadukoB 1 TaOIUIL U BBIABIATH SMIUPUUYECKIE 3aKOHOMEPHOCTHU

14.2

YCTaHABIIUBATh CBSI3U MEXKJIy PEATbHO HAOJIOIAEMBIMH XUMUYCCKUMU SBJICHUSMH
Y TPOIECCaMM, MTPOUCXOASIINMUA B MaKpO- U MHKPOMHUPE, OOBSICHITh MPUIHHBI
MHOT000pa3us BEIIEeCTB

Ilepeuenn 3/1eMeHTOB co/lep:KaHNsl, IPOBePsieMbIX HA OCHOBHOM rOCYy/IapCTBEHHOM
IK3aMeHe 10 XUMHU

Kon [IpoBepsieMblil 37IEMEHT COJIEPKAHUS
1 IlepBoHauanbHBIE XUMUYECKUE TOHATHUS
1.1 y 6 >
UCThIe BeniecTBa U cMecu. CriocoObl paszieneHus cMecen
1.2 ATOMBI M MOJIEKYJBl. XUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHUYECKUX DIIEMEHTOB.
IIpocTei€ U CI0KHBIE BELIECTBA.
1.3 Xumnueckass (opmyna. BalleHTHOCTP aTOMOB XUMHUYECKUX d3JeMeHTOB. CTemneHb
OKHCIICHUS
1.4 3aKOH MOCTOSIHCTBA cOcTaBa BewlecTB. OTHOCHUTENbHASE aToMHas Macca. OTHOCHUTENbHAS
MOJIEKyJIIpHas Macca. MaccoBast 10J1s1 XUMHUYECKOT0 3JIEMEHTA B COEAUHEHUU
1.5 KomuuectBo BemectBa. Moib. Moisipas Macca. MossipHblii 00beM ra3os. Bzaumocssi3b
KOJIMYECTBA, MACChI U YHCIIA CTPYKTYPHBIX €IMHMUI] BELIECTBA
1.
6 DU3NYECKUE U XMMHUUECKHE SBJICHUS. XUMHUUECKasl PEAKIMS U €€ IPU3HAKU. 3aKOH
COXpaHEHUsI MACCHI BELECTB. XUMHUUYECKUE YPABHEHUS
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2 Ilepnoguueckut 3axkoH u Ilepmoauueckas cucreMa XUMHUYECKMX diemeHToB JIM.
MenpeneeBa. CtpoeHue aTOMOB
2.1 Ilepnognueckuit 3axoH. llepuomuyeckas cucrema XuMHYECKMX dneMeHToB JI.M.
MenpeneeBa. Ilepuonasl u rpynnel. @U3NYECKU CMBICI TOPSAKOBOTO HOMEPA, HOMEPOB
Mepuoja v rPyIIibl 2JIEMEHTA
2.2 Crpoenne artomoB. CoctraB aromubix sdnep. MW3orombl. Onekrponsl. CTpoeHue
JIEKTPOHHBIX 000JI04€K aTOMOB IepBbIX 20 xuMHUECKUX 3eMeHTOB Ilepuoauueckoit
cucremsl J[.11. Menneneesa
2.3 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUUECKHUX DJIEMEHTOB MEPBHIX TPEX MEPHOJIOB,
Kanus, Kanblus (paguyca aTOMOB, D3JIEKTPOOTPULATENIBHOCTH, METAUIMYECKUX U
HEMETAINTINYECKUX CBOMCTB) M X COEAMHEHUN B COOTBETCTBUH C MOJIO)KEHUEM DJIEMEHTOB
B I[lepnoandeckoi cuctemMe U CTpPOEHUEM UX AaTOMOB
3 Crpoenue BeliecTa
3.1 XuMHYecKass  CBS3b. KoBanentnas  (monsipHasi ¥ HENOJSpHAas)  CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKHX 3JIeMEHTOB. MloHHas! CBS3b.
Merannuueckas CBsI3b
3.2 Tumbel KpUCTAUIMUECKUX pEHIeTOK (aTOMHAs, MOHHAs, METAJIMYECKas), 3aBUCHMOCTH
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H
4 Baxwueiimre npeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeraniasl U UX COCTMHEHUS.
Mertamibl U UX COEUHEHUS
4.1 Knaccudukanus W HOMEHKIATypa  HEOPraHMYECKHMX  COCIMHECHHH:  OKCHJIOB
(cosleoOpa3yroiue: OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIE) U HECOJICOOpa3yoIIHE;
OCHOBaHUH (IIeJI0YM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHUCIOPOACOepKallue U
OECKHUCIOPOHbIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPEAHHUX U KUCIIBIX)
4.2 ®u3nuecKknue U XMMHYECKHE CBOKMCTBA IPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOA, XJI0Pa,
KHCIIOpO/Ia, CEPBI, a30Ta, Gpocdopa, yriepoaa, KpeMHHUS
4.3 ®u3znueckue U XMUMHUYECKHME CBOMICTBAa NPOCTHIX BEIIECTB-METAJUIOB: JIUTHUS, HATPUS,
KaJIisl, MarHus U KaJIbLIMs, aIFOMUHUS, JKele3a.
DNEeKTPOXUMHUYECKUH Psil HANPSHKEHU METAJIOB
4.4 ®u3nuecknue 1 XMMUYECKHE CBOMCTBA BOJAOPOJIHBIX COEAMHEHUMN
HEMETAIJIOB: XJIOPOBOJAOPOAA, CEPOBOIOPO/IA, aMMHUAKA
4.5 du3nyecKkue 1 XUMUIECKIE CBOMCTBA OKCHIOB HemeTauioB: cepsl (IV, VI), azora (I, IV,
V), docdopa (111, V), yrnepona (11, IV), kpemuus (IV). [lonydyenune okcuaos
HEMETAJIOB
4.6 XuMunueckue cBoicTBa okcuaoB: MetauioB [A — IIIA rpynn, nuHka, Mmeau

(IT) m xxeneza (11, I1I). [ToxydeHue oKCUIOB METAIIIOB
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4.7 XUMHUYECKHE CBONCTBA OCHOBAaHMHA U aM(OTEpHBIX THIPOKCUAOB (HA MpuUMepe
THIPOKCUIOB aJIOMHHUS, Kene3a, IuHKa). [lomydenue ocHoBaHMA M aMQOTEPHBIX|
TUAPOKCUIOB

4.8 OO011ue XuMU4YeCK1e CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOAHOM, CEPHUCTOM,
CepHOH, a30THOH, PochopHOH, KpeMHHEBOH, YyroiapHOW. OcoOble XUMUYECKUE CBOMCTBA]
KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KUCHOT. [losrydeHne kucnor

4.9 OO6mue XxuMHUIeCKHe CBOMCTBA cpenHux coJiet. [lomydenne conei

4.10 [Tonyuenue, coOupanue, pacrio3HaBaHHE BOJOPOJa, KUCIOPOJa, aMMUAKa, YTIEKUCIOrO
rasa B J1abopaTopuu

4.11 [Tonyuenune aMmuaka, CEpHON U a30THOM KUCJIOT B MPOMBIIITIEHHOCTH. O01ue crnocoOsl
MOJIy4YEHUS] METAIIJIOB

4.12 I'eHeTn4eckas CBSI3b MEXKIy KJIaCCAaMH HEOPTaHUYECKUX COEAMHEHUIN

5 XUMHUYECKUE PEAKIINU

5.1 Knaccudukanys XuMAYECKUX peaKIuil o pa3IuyHbIM MMPU3HAKAM: TI0 YUCITY U COCTaBY
YUYaCTBYIOIIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3((deKTy, 0 M3MEHEHUIO CTENeHEH
OKHCIICHUSI XUMUYECKUX JIEMEHTOB

5.2 TennoBoit 3(PEeKT XUMHYECKOW peakiuu, TEPMOXUMHYECKHE YpaBHEHHUS. ODK30- U
SHJIOTEPMHUECKUE peakiuu. TepMoXuMuYeckue ypaBHeHUs

53 OKuCIIUTENbHO-BOCCTAHOBUTENNbHBIE  peakuud. OKUCIUTeNIM U BOCCTAHOBUTEIH.
IIpouecchbl OKHCIEHHS M BOCCTAHOBJIEHUS. OIEKTPOHHBIM OanaHC OKHUCIMTEIbHO-
BOCCTAHOBMTEJIBHOM peakuuu

54 Teopuss »snexrponurnueckoil auccounanuu. KaTtnoHsl, aHMOHBL. OJIEKTPOIMTHI U
HERJIeKTPOJINThl. CUIIbHBIE U c1a0ble JIEKTPOJIUTHL.

Crenens auccouuanyu

5.5 Peakiun MoHHOTO OOMEHa. YCIOBUS MPOTEKAaHUs peaklMi HOHHOro oOMeHa, MOJHbIE U

COKpAILEHHBIE HOHHBIE YPAaBHEHHUS PEaKIUi
6 XUMHs U OKpyKarolas cpeja

6.1 BemecTtBa u MaTepuansl B IOBCEIHEBHOM KU3HHU 4YellOBEKa. be3onmacHoe Hcnonb30BaHue
BEIIECTB M XHUMHMUYECKMX peakuuid B naboparopuu u Obity. IlepBas momomurs mpu
XMMHMUYECKHX OKOTax U OTPABIECHUIX

6.2 XUMHUECKOE 3arpsA3HEeHNE OKPYKAIOLIEH cpe/ibl (KUCIOTHBIE JOXK/IHU, 3arpI3HEHNE TOYBBI,

BO3JlyXxa M BOJOEMOB), CHOCOOBI ero mpefoTBpaiieHus llpenenbHas nomycTuMmas
koHuentpamus BemectB (IIJK). Poms xumum B pemieHMM SKOJOTHYECKUX MPOOIEM.
Ycunenne napHUKOBOro 3PQeKra, pa3pyieHrue 030HOBOTO CIIOS
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6.3 [Ipumenenne cepbl, a3oTa, docdopa, yriepoaa, KpeMHUS W UX COCAUHCHHA B OBITY,
MEUIIMHE, IPOMBIILIJIEHHOCTH U CEIbCKOM X03s1iicTBe. [IpMeHeHe METalIOB U CILIABOB
(cranp, 4yryH, IIOpaTOMUHHMA, OpOH3a) B OBITY M MPOMBIIUICHHOCTH UX COCAWHEHHH.
[ToHsTHE O KOPPO3UH METAIIOB, OCHOBHBIE CLIOCOOBI 3AIUTHI UX OT KOPPO3UU

6.4 [TpupoHBIE HCTOYHHUKH YIIIEBOJOPOIOB (YroJib, MPUPOIHBINA Ta3, HEPTH), MPOLYKTHI X
nepepaboTku (OEH3MH), UX POJIb B OBITY U MIPOMBIIIJICHHOCTH

6.5 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COEIUMHEHUSX Yriepoia
(MeTaH, 3TaH, STWIEH, allETWIEH, 3TaHOJI, IVIMLEPUH, YKCycHas kuciota). [lonstue o
OMOJIOTMYECKH BaXKHBIX BEILIECTBAaX: KHUpax, OeNKax, yrieBoJax — M UX POJH B KU3HY
YesloBeKa

7 Pacuersr:

7.1 o hopMysIaM XUMHYECKUX COSTMHEHUN

7.2 Macchl (MacCoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPaBHEHUSAM
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