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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMuM Ha ypOBHE OCHOBHOTO 00IIIero 00pa30BaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHMM K pe3ybTaTaM OCBOEHHUSI OCHOBHON 00pa30BaTeIbHOM MPOTrpaMMBbl
OCHOBHOTO o0mero oOpa3oBanus, npeacraBieHHbIx B DI'OC OOO, a Takxke Ha
ocHOBe (enepaibHOl pabodeil MporpaMmbl BOCIHTAHUS M C YYE€TOM KOHIICHIIUU
IpenojaBaHusl ydyeOHOro mpeaMeTa «XUMHs» B 00pa30oBaTeNIbHBIX OpPTraHU3aLMIX
Poccuiickon ®@enepanum.

[Iporpamma nmo xumuM pa3paboTaHa C LETbI0 OKa3aHUS METOJIUYECKON MOMOIIU
YUHUTENIO B CO3/IaHUU pabouell MporpaMMsl 0 Y4eOHOMY MPEIMETY.

[Iporpamma 1o XMMUM AaeT MPECTABICHUE O IEJISIX, 00IIel cTpaTeruu o0y4eHus,
BOCIIUTAHUSI W  DPa3BUTHUS  OOydYalOIIMXCA CPEACTBAMH  y4yeOHOTO  MpeIMeTa,
yCTaHABJIMBAET  00s3aTelIbHOE  MPEAMETHOE  COJAEp)KaHUE,  MpeayCMaTpUBAET
pacrpeaeneHue ero no KiaccaM U CTpYKTYpUPOBAHHUE M0 pa3AesiaM U TeMaM IPorpaMMbl
0 XUMHH, ONPEACISIET KOJMYECTBEHHbIE M KAaYECTBEHHBIE XapaKTEPHUCTUKH
COJICp)KAaHUS, PEKOMEHIYEMYIO IMOCIEAOBATEIbHOCTh H3YyUYECHHUS XHUMHUU C YYETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW OO0YyYarolIuXCsi, ONPEAeNIeT BO3MOXKHOCTH TMpeaMeTa s
peanu3anMyu TpeOOBaHUM K pe3ylibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTEIbHOU
nmporpaMMbl Ha ypOBHE OCHOBHOIO 0OOIIEero oOpa3oBaHMs, a TaKXke TPeOOBaHMM K
pe3ynbTaTam 00y4YeHUs: XUMHUU Ha YPOBHE I1eJIeH U3yUYeHus peIMeTa 1 OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON JIESITEILHOCTH OOYYalIIerocs IO OCBOCHHUIO Y4eOHOTO
COJICpKAHUSI.

3HaHWE XUMHHU CIYKUT OCHOBOM Juisi  (OpMUpPOBAHHMS ~ MHPOBO33PEHUS
o0yyJarolierocs, ero npeAcTaBICHU 0 MaTepUaTbHOM €IMHCTBE MHUPA, BAXHYIO POJb
urpator (GopMUpyeMble XUMHUEH TPEACTABICHUS O B3aMMOIIPEBPAILCHUSIX SHEPTUU U
00 DSBOJIOUMU BEIIECTB B MPHUPOJAE, O NYTIX peHIeHUs TJI0OATbHBIX MpoodIeM
YCTOMYMBOIO Pa3BUTUS YEJIOBEYECTBA — CBIPHEBOM, JHEPrETHYECKOM, IHILEBOMN U
AKOJIOTUYECKOM 0€30MacHOCTH, TPOOIEM 3APABOOXPAHECHHUS.

N3yuenue xumuu:

CITOCOOCTBYET peau3aiii BO3MOXKHOCTEH ISl caMOpa3BUTUA U (HOPMUPOBAHUS
KYJBTYPBI IMYHOCTH, €€ 0011el U (yHKIIMOHATLHOU TPaMOTHOCTH;



BHOCUT BKJIaJl B (OPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOyyarommxcsi,  HAaBBIKOB WX  CAMOCTOSITENIbHOW  y4eOHOM  JeATEeNbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEAOBATCIIbCKUX  yYMEHHWH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOM 1eITeIbHOCTH;

3HAKOMUT CO CIIEIU(DUKON HAYIHOTO MBIITUICHHS, 3aKJIaIIBAET OCHOBBI IIEJIOCTHOTO
B3[UISIJa HA E€IMHCTBO IIPUPOABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAallOM B
(bopMHpPOBaHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;

croco0CTBYET (hOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYUHbBIM
3HaHUAM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTMUYECKOE 0Opa30BaHUE
oOydJaronuxcs.

JlanHbple HampaBiieHWs B OOYYEHMH XUMHUU OOCECIEUYMBAIOTCA CIEIM(PUKON
COJIEpKaHMsl Y4eOHOTO TIPEAMETA, KOTOPBIN SIBISETCS MEJarornyecku aJarnTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKH XMMHH Ha OIPEICIICHHOM JTare €€ pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIEero oOpa30BaHUS OPUEHTUPOBAH HA
OCBOEHHE OOYYalOIUMHCS CHUCTEMBbI IEPBOHAYAIBHBIX TMOHATUM XUMHH, OCHOB
HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHSATUM OPraHUYECKOU
XUMHH.

CtpykTypa cojepkaHHs MpOorpaMMbl MO XUMHUHU C(OpMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 Noixo/a K ee uzyuennto. CoaepxaHue CKIAIbIBAETCS U3 CUCTEMBI IOHITHI
0 XMMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUI 0 XUMU4YecKkou peakiuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPraHU30BAHBI IO MPUHIUITY ITOCIEA0BATEIIBHOTO PA3BUTHUSA
3HAHHWM Ha OCHOBE TEOPETUUYECKHUX ITPEICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akoHa J[.11. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUM;

YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

MPEJCTaBICHUMN 00 AIEKTPOIUTHYECKOM JUCCOIMALIMY BEIIECTB B paCTBOpax.

TeopeTnueckre 3HaHUSI PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKH MOJTYUYECHHBIX U
OCMBICTICHHBIX (D)aKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJHOTO YPOBHS K APYTOMY,
BBITIONIHASL (PYHKIIMM OOBSICHEHHWS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOYKHOCTEM MPAKTUUYECKOTO MPUMEHEHUS U MOJIYYEHHS U3yUYaeMBbIX BEIIECTB.

OcBoeHnure mporpaMMBbl 0 XUMHUH CITIOCOOCTBYET (DOPMUPOBAHUIO MPECTABICHUS O
XMMHUYECKOU COCTABIIAIOIIECH HAYYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU ITPUPOBI,
LIEHHOCTHOI'0 OTHOILIICHUSI K HAYYHOMY 3HAHUIO M METOJIaM O3HaHus B Hayke. M3yueHue
XUMUU MPOUCXOIUT C MPUBIICYCHUEM 3HAHUHN U3 paHEe U3yUEHHBIX yUeOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «Pusmnka. 7 Kiacey.

[Ipu m3ydeHUn XUMUU MPOUCXOAUT (OPMHUPOBAHME 3HAHWUNM OCHOB XUMHUYECKOUN
HAayKd Kak O0OJIaCTU COBPEMEHHOI'0 E€CTECTBO3HAHMUS, NMPAKTUYECKON EATEeIbHOCTH
YeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOro
MpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHUNA — BaKHEHIIMX
(GakToOB, MOHATUM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUM, JOCTYIHBIX O0000IIEeHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKH, B MPHOOIIEHUN K HAYyYHBIM METOJaM



NO3HAHUS TPU HM3YUYCHUHM BEUIECTB U XHMHMYECKHX peakiuil, B (OpMHUPOBAHUU U
pPa3BUTUM TO3HABATEIbHBIX YMEHHI M WX NPUMEHEHUHM B y4eOHO-TIO3HABATEIbHOW U
y4eOHO-HCCIIeI0BATENIbCKON IEITETbHOCTH, OCBOCHHUH MTPaBUII O€30MacHOTO 00paIeHus
C BEIIECTBAMU B IMOBCETHEBHOM KU3HHU.

[Ipy wm3ydyeHMM XUMHUU Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHHs Ba)XHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJd, KaK:

dopmupoBanue MHTEJUIEKTYAJIbHO pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSITEILHOMY MPUHITHIO PpELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

HAIPaBJICHHOCTh OOYYEHUsI HA CUCTEMATHYECKOE MPUOOIICHHE OO0YYaIoIUXCs K
CaMOCTOSITENIbHOM TI03HABATEJIbHOW JIE€ATEIbHOCTH, HAYYHBIM METOJaM I[O3HaHUs,
(GbOpMUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrnieueHre yCiIoBHiA, ClIOCOOCTBYIONINX MPUOOPETEHUIO 00YUarOIIMMHUCS OTbITa
Pa3HOOOpa3HOW JESATENbHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTH0YEBBIX KOMITETEHIINH ), UMEIOIIMX YHUBEPCATIbHOE 3HAYEHUE ISl Pa3JINYHBIX BUJIOB
NEeSATENbHOCTH;

dbopmupoBaHue o011el (YHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHCJI€ YMEHHIM OOBSICHATh U OLICHUBATh SIBJICHUS OKPYKAIOIIETO MUPA, UCIIOJb3YS
3HAHUSA U ONBIT, MOJYYECHHBIE MPU WM3YUYECHHH XHWMHUH, MPUMEHSATH WX NPU PELICHUU
po0JieM B OBCEAHEBHOM )KM3HU U TPYAOBOU IEATEIbHOCTH;

dbopmupoBaHre y 0OyYaromuxcsi TYMaHUCTHUYECKHX OTHOIICHWM, MOHUMAHUS
LEHHOCTH XUMHUYECKUX 3HAHUM JUisi BBIPAOOTKH DSKOJIOTMYECKH LEJIECO00pa3HOTo
MOBEJEHUSI B OBITY U TPYAOBOM JESITEIBHOCTU B LEJISAX COXPAHEHUS CBOETO 30pPOBBS
Y OKPYXKaroLIeW NPUPOIHON CPENbI;

pa3BUTHE MOTHUBAllUM K OOYYEHHUIO, CIOCOOHOCTEH K  CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHUS OOIIEYEIOBEUYECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOG Ui U HAMPABICHHOCTH JAJIbHEHIIIEro 00yUeHHUS.

OO6miee 4yuciaO0 4YacoB, PEKOMEHJOBAHHBIX ISl M3ydeHUs Xumuu, — 136 4acos:
B 8 KJ1acce — 68 yacoB (2 4aca B HEJENI0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COILEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaya/ibHbIE XUMHYECKHE MIOHATHSA

[Ipenmer xumuu. Pojib XUMUHU B )KM3HU YeJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeliecTBa. U3NUECKHUE CBOMCTBA BEMIECTB. ArperaTHOe COCTOsHUE BellecTB. [loHsTHE 0
MeTOo/laX Mo3HaHus B XUMUHU. YncThie BemecTBa U cMech. CriocoObl pa3iesieHrsl CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
IIpocTbie U C0XKHBIE BENIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumunyeckass ¢dopmyna. BajaeHTHOCTH aTOMOB XMMHMUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAs aToMHas Macca. OTHocuTenbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 101 XMMHUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KonuyectBo BemiectBa. Mosbs. MossipHas macca. B3auMocBs3b KOJIMYECTBA, MaCChl
U 4YHhcla CTPYKTYPHBIX €IWHHI[ BemiecTBa. PacueTsl mo dopmylaM XHUMHUYECKHX
COCTUHEHUH.

DU3NYECKUE U XUMUUYECKHE SIBJICHUA. XMMHUYECKasl PEAKLHS U €€ TPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccudukarus XUMAYECKUX
peakimii (COeTMHEHUS, Pa3JIOKEHUS, 3aMeIeHs, OOMEHa).

Xumuueckuil IKCnepUMeHm:

3HAKOMCTBO C XHWMHYECKOW TIOCYJ0M, TMpaBuUjiaMu palboThl B JlabopaTopuu
U TmpueMamu oOpallleHusi ¢ JIabOpaTOPHBIM OO0OpPYJAOBAHUEM, M3YYCHUE U OMHUCAHUE
(bU3UIECKUX CBOMCTB 0Opa3IiOB HEOPraHWMYECKUX BEIIECTB, HAOMIOJICHUE (PHU3UICCKUX
(T1aBieHUE BOCKA, TasHUE JIbJla, pACTUPAHUE caxapa B CTYIKE, KUTICHHE U KOHICHC AU
BOJbI) W XUMHUYECKMX (TOpEHHME CBEYM, MPOKAIMBAHWE MEIHONH MPOBOJIOKH,
B3aMMOJICWCTBHE MeJla C KUCJIOTOM) SIBJCHWH, HAOJIIOJEHUE M OINKUCAHHUE IMPU3HAKOB
IPOTEKAaHUsI XUMHUUYECKUX peakuui (pas3lioKEeHHe caxapa, B3auMOJICHCTBUE CEpHOU
KHCJIOTBI C XJIopuzoM Oapus, paznoxenue ruapokcuga memau (II) mpu HarpeBanum,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM coiiu menu (II), nzydenne cnocoOoB pazaencHus
cMecel (C TIOMOIIbIO MarHurta, (UIBTPOBAHHWE, BBIMAPUBAHUE, JUCTUIUISAINA,
xpomatorpadusi), MPOBEJICHUE OYUCTKU MOBAPEHHOMW COJIM, HAOJIOICHUE M OMHCAHUE
pe3yJbTaTOB MPOBEIACHUS ONbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MAacCCHI,
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHMYeCKMX BelecTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kuciopoa — 3;1eMeHT 1 IpOCTOE BELIECTBO.
Haxoxnenue kuciopona B npupone, GpU3nyeckue U XUMHUYECKUE CBOMCTBA (peakiuu
ropenusi). Oxcunel. Ilpumenenue kucmopoga. CnocoObl TMOMYYEHUS KHCIOpOa
B yiabopatopu W mOpoMbllieHHOCTH. KpyroBopor kuciopona B npupoge. O30H —
aJUIOTpOIHAsg MOAUUKALIMS KUCIOPOa.



TernoBoit 3hPexT XUMMUYECKON peakiui, TEPMOXUMUYECKHE YpaBHEHHUS, 9K30- U
SHIOTEPMUYECKHUE peaklnK. TOIUIMBO: Yroib U METAH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopon — snemeHT u mpoctoe BeniectBo. HaxoxkaeHue Boaopoda B IPHUPOIE,
bu3nUecKrue 1 XUMUYECKAE CBOWCTBA, MPUMEHEHHUE, CITOCOOKI TorydeHuss. KucioTe! u
COJIH.

MounsipHbIit 00beM ra3oB. PacueTsl 10 XUMHUYECKUM YPaBHEHUSM.

dusnyeckre cBoMcTBa BoAbl. Bona kak pactBopurens. PactBopel. HacskllieHHbIe 1
HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BeleCTB B BoAE. MaccoBasi 10715 BEIIECTBA B
pactBope. XuMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHUsA. Poiib pacTBOPOB B MpUPOAE U B
KW3HU 4yenoBeka. KpyroBopoT Bobl B Ipupoie. 3arps3HEHNE MPUPOAHBIX BoA. OXpaHa
Y OYMCTKA MPUPOHBIX BOJI.

Knaccudukanus Heopranmdeckux coenunenuit. Oxcuasl. Knaccuduxanus
OKCH/JIOB: coJieoOpa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdortepHbie) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusnyeckne U XUMUYECKUE CBOWMCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanusi. Kitaccudukanys OCHOBaHUM: IEJI0YU U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuii. PU3WYECKHE W XHMHUYECKHE CBOWMCTBAa OCHOBAHUU.
[Tommyyenne oCHOBaHUM.

Kucnotel. Krnaccuduxanus xucinor. Homenknarypa kucinor. @usmyeckue
Y XMMHUUYECKHE CBOMCTBA KUCIIOT. Pan aktuBHOCTH MeTaiuioB H.H. bekerora. [Tomyuenue
KHUCJIOT.

Conu. Homenkiarypa coneil.

du3nyecKkne M XUMHYECKHE CBOMCTBa cotiel. Ilosrydyenue coien.

I'eneTnyeckas CBsI3b MEXKIY KJIIACCAMHU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuu 5KCnepumenm:

KaueCTBEHHOE OIIPEIEIICHUE COACPKAHUSA KHCIOpOJa B BO3AYXE, IOJIYYEHUE,
coOupaHue, pacrno3HaBaHUE W H3YyYEHHUE CBOWCTB KHUCJIOpPOJAA, HAOJIIOJEHUE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJAOM U YCJIOBHS BOSHUKHOBEHHS M IMPEKPAIICHUS
ropenus (Mokapa), o3HaKOMJICHHME ¢ oOpa3laMu OKCHIOB M OIKMCaHUE WX CBOMCTB,
MoJIyueHue, coOMpaHue, paclo3HaBaHWE U M3Y4YEHHE CBOWCTB BOJOpona (TOpeHHe),
B3aumojieiicTBue Bojopoaa ¢ okcugomM wmead (II) (BO3MOKHO HCIOJIB30BaHUE
BUJICOMATEPUAIIOB), HAOIIOJICHUE O00pa3lloB BEIIECTB KOJWYECTBOM 1|  MOJIb,
UCCIIeJOBaHNE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHON MACCOBOMU JOJIEN pACTBOPEHHOTO BEILIECTBA,
B3aMMOJIEWCTBHE BOJIbI C METaNIaMK (HATPUEM U KaJbIFieM) (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB), HUCCIEIOBaHHE OOpa3l0B HEOPTraHMYECKHX BEIIECTB PA3TUYHBIX
KJIacCOB, HAOIIOACHWE W3MEHEHUs OKPACKHM WHIUKATOPOB B PacTBOPax KHUCIOT
U [esiouel, nzyuenue B3anmoeictsust okcuna meau (11) ¢ pactBopom cepHOi KHCIOTHI,
KHCJIOT ¢ METaJNIaMU, PEAKIUI HEUTpaIn3aluy, oJIydeHne HEpacTBOPUMBIX OCHOBAHU,
BBITECHEHUE OJHOIO METajula JApPYTMM H3 pacTBOpa COJIM, pPEIIECHUE



SKCIIEPUMEHTAJIBHBIX 3a/lad 1o TeMe «BakHeWIne KIIacChl HEOPraHUYEeCKHUX
COEIMHEHUI.

Iepuoanueckui 3axkoH u Ilepuoauyeckas cucrema xumudeckux djiementos /1.H.
MenpeneeBa. CrtpoeHue aroMoB. XuMH4YecKasd cBs3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJbHbIC PEaKIUH

[lepBbie MOMBITKHA KIacCU(DUKAIIME XUMUYECKUX 3JeMeHTOB. [loHsTHE O rpymmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIbHBIE METAILJIbI, TAJIOT€HbI, UHEPTHBIE
ras3el). JI€MEHTHI, KOTOpbIe 00pa3yIoT aM(pOTEpHBIE OKCUABI U TUIAPOKCUJIBI.

Ilepnogmueckuit 3axoH. llepuonnueckas cucrema XuMHU4YeCKUX 3y1eMeHTOB J[.1.
MenneneeBa. KopoTtkonepuonHas u amuHHonepuogHas ¢opmbsl [lepuonnueckoi
cucreMsl xuMuueckux dieMeHToB J[.1. Menaeneesa. [lepuoasl u rpynmbl. Pu3ndecKuii
CMBICJI IIOPAIKOBOIO HOMEpAa, HOMEPOB IIEPUOA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oromel. Onextponsl. CTpoeHHE
ANIEKTPOHHBIX 000JI0YEK aTOMOB MHepBbIX 20 XUMHUECKUX 3JIeMeHTOB llepuoandeckoii
cucrembl .M. MenneneeBa. XapakTEpUCTUKA XWMHYECKOTO DJJIEMEHTa II0 €r0
nonoxenuto B [lepunonnueckont cucreme /.M. Menneneesa.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJhyca AaTOMOB XHWMHYECKHX DJIEMEHTOB,
METALUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB MO TPyNIlaM M IEpUOJaM. 3HAYCHHE
[lepnogmueckoro 3axkoHa W IleprognMyeckor CHCTEMBI XMMUYECKHX SJIEMEHTOB IS
pa3BuTHs HAyKU U npakTuky. [[.M. MeHneneeB — y4eHbIN U TPaKIaHHH.

Xumunyeckass cBA3b. KoBasieHTHass (MOJsipHas M HEMOJISIpHAsi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XHMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenp okucneHus. OKHCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iponecchbr
OKHCJIEHUS M BOCCTAHOBJICHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii skchepumenm:

u3ydeHue oOpa3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aMMOJCHCTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMHM KHUCIOT UM IIEJOYeH, MPOBEICHUE OIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakivil (ropeHue,
peaKIuy pa3oKeHUs, COSTUHEHHUS ).

Meocnpeomemmuvie ces13u

Peanuzanust MexnpeaMETHBIX CBSI3€H TP M3YYEeHHH XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS YePe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK
U TIOHSTHUH, SBISIOMIUXCS CHUCTEMHBIMHU [JIi OTIEJBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC TIOHATHUS: HAyUYHbIA (paKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaju3, CHUHTE3, KiIacCu(pUKalus, TMePUOJUYHOCTh, HAOIIOJEHUE, DKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®du3uKa: MaTepusi, aroM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHW], HU30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJICKTPUUYECKHM 3apsii, BEIIECTBO, TeNo, O0beM,
arperaTHoe COCTOSIHME BEIIECTBa, ra3, (U3MYECKUE BEIUMYHHBI, CIUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3Be3/1b1, COIHIIE.



buonorus: horocunTes, AbIxanue, ouocdepa.
['eorpadus: atmocdepa, ruapochepa, MHHEpPATbl, TOPHBIE MOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOIJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMH4YeECKas peaKus

[lepuomnueckuii 3akoH. lleproamueckas cucrema XUMHUYECKUX 3JjeMeHToB JI.U.
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB XMMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaJvsl, KaIblUs U UX COCIUHEHUN B COOTBETCTBUU
C TIOJIOKEHUEM BJIEMEHTOB B [leproanyeckon CUCTeME U CTPOEHUEM X aTOMOB.

CtpoeHue BenecTBa: BUIbl XUMUYECKOU CBSI3U. THIIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALUINYECKOW PEIIETKH W BHIA
XUMHUYECKOM CBSI3H.

Knaccudukanuss u HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCTMHEHUM,
TEHETUYECKAasl CBSI3b HEOPTaHMYECKUX BEILIECTB.

Kimaccupukanuss XUMHUECKHMX  peakiuid 10  pa3IuyHbIM  Mpu3HaKaM (110
YUCIy M COCTaBy YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIioBoMy 3ddekty, mo
U3MEHEHUIO CTCIEHEeH OKMCIICHHS XHMHYECKHX OJJIEMEHTOB, IO OOpPaTUMOCTH, IO
Y4acCTUIO KaTajih3aTopa). JK30- W DSHIOTEPMHUYECKHE PEAKIUU, TEPMOXUMUUYECKHUE
YpaBHEHUS.

[TonsitTue o ckopocth xXuMmHUeckor peaknuu. [loHarue 00 00paTUMBIX
U HEOOpaTUMBIX XUMHUYECKUX peakuusx. [IoHsTHEe O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusx. [lonstue o karamuse. llonsarne o xumumueckoM paBHOBecuu. DakTophl,
BIIASIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIIUU U MOJOKEHNE XUMUYECKOTO PABHOBECHS.

OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC peaxkuuu, AIEKTPOHHBIN Oaianc
OKHCJIMTEIbHO-BOCCTAHOBUTENBHOUN peakunu. COCTaBIECHNE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIU ¢ UCIIOJIB30BaHUEM METO 1A SJISKTPOHHOIO OajlaHca.

Teopus >JIEKTPOIUTAYECKON JUCCOLMUALIMU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katuonbl, aHuoOHbI. MeEXaHM3M JUCCOIMALIMM BEUIECTB C PA3JIMYHBIMUA BHAAMU
xuMuueckoi cBsa3u. CreneHp agucconuanuu. CUabHbIE U C1a0ble dJIEKTPOJIUTHI.

Peakiuu monHOro OOMEHa. YCIOBUSA TMPOTEKAaHUs pEaKIUid MOHHOTO OOMEHa,
MIOJIHBIE ¥ COKPAILICHHBIE HOHHBIE YpaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBAHUN H
CoJIell B CBETE MPEICTaBICHUN 00 AIEKTPOIUTHIECCKON nuccorumaiuu. KadecTBeHHBIC
peakunu Ha UoHbIL. [IoHATHE O THIPOIU3E COJICH.

Xumuueckuu sKcnepumenm:
03HAaKOMJIEHUE C MOJIEISIMU KPUCTAINIMYECKUX PELIETOK HEOPraHUUECKUX BEILECTB
— METaJJIOB U HEMETaJIOB (rpadurta U anMasa), CJIOKHBIX BELIECTB (XJIopHaa



HATpUs), UCCIICIOBAaHUE 3aBHCHMOCTH CKOPOCTH XUMHUYECKON pEaKIUy OT BO3ACHUCTBUS
pa3auyYHbIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca IUCCOLMAIMU  KHUCJIOT, Iieloueid U cojiei (BO3MOXHO HCIOJIh30BaHHUE
BUJICOMATEPHUAIIOB), MPOBEJICHUE OMBITOB, WLIIOCTPUPYIOMIUX MPU3HAKH MPOTCKAHHS
peakiuii HOHHOro oOMeHa (00pa3oBaHUE OCaJiKa, BhIJEICHUE ra3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOUIUX TMPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUuit
(ropeHHe, peakIuy Pa3IOKEHUS, COCAUHEHUS), PACINO3HABAHWE HEOPTAaHUYCCKUX
BEIIIECTB C MTOMOIIBIO KAYECTBEHHBIX PEAKIINN Ha MOHBI, PEIICHUE YKCIIEPUMEHTATBLHBIX
3aad.

HemeTtanbl u UX coeiHEeHUsI

OO61as xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEPHbBIE
cTeneHu okucieHus. CtpoeHue u (pU3n4ecKrue CBOMCTBA MPOCTHIX BEIIECTB — IT'AJIOT€HOB.
XvUMHUYECKHEe CBOMCTBA Ha TpUMepe XJopa (B3aUMOJACHCTBHE C MeETaJlaMH,
HEMeTaJuIaMH, 1ejaoyaMu). XsnopoogopoA. ColiiHash KUCI0Ta, XUMUYECKUE CBOMCTBA,
NOJIyYeHUEe, NpUMEHEHUE. JelicTBrE XJI0pa U XJIOPOBOAOPOAA HA OPTaHU3M YEJIOBEKA.
Baxueimme x10puabl 1 UX HAX0XKACHUE B IPUPOJE.

O6mas xapaktepuctuka 31emMeHToB VIA-rpynmnbel. OcoOEHHOCTH CTPOSHUS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHHUS.

Crpoenne u (U3MYECKHME CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJA M CEpPHI.
AmotpornHble  MOAUGUKAIIMK KHCIOpPOJa W Cepbl. XUMHUYECKHE CBOMCTBA CEpHI.
CepoBosiopoJi, cTpoeHue, (pU3MYECKHe M XUMHYECKHUE CBOMCTBAa. OKCHUIBI CEpbl Kak
NPEICTaBUTENI KHUCJIOTHBIX OKCHIIOB. CepHas KHCIIOTa, (U3MYECKHE U XUMUYECKUE
CBOMCTBaA (00IIME KaK MPEACTABUTEINSI Kjlacca KUCIOT U crielupuyeckue). XUMUIECKUEe
peaKkinu, JiekKalke B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOJy4eHUs] CEPHOU KUCIIOTHI.
[Ipumenenue. Conu CcepHOW KHUCIOTHI, KAa4ECTBEHHAas pEakius Ha CyiabhaT-uoH.
Haxoxnenue ceppl M €€ COCOUHEHUHA B MNOPUPOJIE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloILIEl Cpelbl COCNMHEHUSIMU CEpPbl (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO31yXa
U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

O6muras xapakrepuctuka 35eMeHToB VA-Tpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEepPHbIC CTEIICHU OKUCIICHUS.

A3oT, pacmpocTpaHeHHWE B TpuUpoje, (PU3NUECKHE U XUMUYECKHE CBOWMCTBA.
Kpyrosopot azora B mpupojse. AMMHak, ero (pu3anueckue M XUMHYECKUE CBOWCTRA,
MOJTydeHUE u IpUMEHEHHE. Conu aMMOHWUS, ux buzndeckue u
XUMUYECKHUE CBOWCTBa, NMpuMeHeHue. KadecTBeHHass peakiusi Ha HOHBI aMMOHMS.
A3OTHasl KuCJOTa, €€ MOoJIyueHHe, PU3nYecKrue U XMMUYECKHe CBOMCTBa (0OIIHMe Kak
MPEACTaBUTEINSI Kilacca KUCIIOT U cnenuduyeckne). Vcnonp3oBaHne HUTPATOB U COJICH
aMMOHHUSI B KayeCTBE MHHEPAJIbHBIX yH0OpeHHuil. XUMHUYECKOe 3arpsi3HEeHue
OKpYXKaIoIlel cpeabl COETMHEHUAMU a30Ta (KUCIOTHBIE JA0XKIH, 3arpA3HEHUE BO3yXa,
MOYBBI U BOJOEMOB).

®dochop, amtorponHsie Moaudbuxanuu docdopa, PuznUeckue M XUMHUUYECKHUE
coiictBa. Oxcun docdopa (V) u ochopHas kucnora, GU3HIECKHE U XUMHYCCKHEC
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CBOMCTBA, noiyuyeHue. Mcnons3oBanue pochaTtoB B KaueCTBE MUHEPATIbHBIX YI0OPEHUA.

O6mas xapakTtepuctuka 31aemMeHToB |VA-rpynmnbel. OcoOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIEC CTETICHU OKUCIICHHUS.

Yrnepon, aJuioTponHble MOAU(PHUKAIIMN, PACIPOCTPaHEHUE B IPUPOE, (hU3nuecKue
U XUMUYECKHue cBoiicTBa. AncopOuusa. Kpyrosopor yriepona B mpupojge. OKcHiabl
yriaepoaa, ux (U3NYECKue W XMMHUYECKHE CBOMCTBA, JCHCTBHUE HA KUBHIE OPraHU3MBI,
MOJIyYeHHE U IPUMEHEHHE. DKOJIOTHUECKUE MPOOIEeMbI, CBSI3aHHBIE C OKCUIOM yTiepoja
(IV), runote3a riao0agbHOTO MOTEIUICHUS KIMMATa, MapHUKOBBIA >PdeKT. YronbHas
KHCIIOTa W €€ CONHM, HX (U3NYECKHe W XHMHUYECKHE CBOWMCTBA, MOJIYYCHHE U
npumeHenue. KauectBeHHasi peakiusi Ha kKapOoHaT-uoHKI. Mcnonb3oBanne kapOoOHATOB
B OBITY, MEAUIIMHE, IPOMBILIJIEHHOCTH U CETCKOM XO0351CTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHUYECKHX BEHIECTBAX KaK O COCAMHEHHSIX
yraepoja (MeTaH, dTaH, 3THICH, alleTUJICH, STaHOJI, TJIMLEPUH, YKCYCHas KHUCIIOTa).
[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB (YToJb, TPUPOIHBINA a3, HEPTH), MPOAYKTH UX
nepepaboTKu (OEH3UH), UX POJIb B OBITY U MPOMBIILIICHHOCTH.

[TonsiTe 0 OMONOTMYECKN Ba)KHBIX BEIIECTBAX: XKHUPaAX, OCNKax, yIriIeBoJax — U UX
pPOJIM B JKM3HM 4YeNoBeKa. MaTepuanbHOE €JUHCTBO OPTaHUYECKUX M HEOPTaHUYECKUX
COCIMHEHU.

Kpemnwuii, ero ¢pusudeckne u XUMHUYECKHUE CBOMCTBA, MOJTYyYEHHUE U TPUMECHECHHE.
CoenuHeHus kpeMHusi B npupoje. OOmwme npeacrabieHuss o0 okcuae kpemuus (1V)
U KpeMHueBoi kuciore. CuiMkaThl, WX HCIOJb30BAaHUE B OBITY, MEIHUIIUHE,
MPOMBINIJICHHOCTH. BaykHelme cTpouTenbHbIe MaTepUaIbl: KepaMuKa, CTEKIIO, IEMEHT,
O0etoH, kene300eToH. [IpoOseMbl 0€30MaCHOTO  HMCHOJIB30BAHUS  CTPOMTEIbHBIX
MaTEpHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuu s5KCnepumenm:

U3yuyeHue o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTHI,
MPOBE/ICHUE KAaUECTBEHHBIX PEAKUMN Ha XJIOPUI-MOHBI U HAOJIOJIEHHE MPU3HAKOB HMX
OPOTEKaHMs, OMBITHI, OTpa)Karolue (U3NYECKUEe U XUMHUYECKHUE CBOWCTBA T'aJIOTEHOB
U UX COEAUHEHUN (BO3MOXKHO HCIOJIb30BaHUE BHUIEOMATEPUAJIOB), O3HAKOMIIEHHE C
oOpa3naMu XJIOpUAOB (TaJIOTEHUIOB), O3HAKOMJIEHHE ¢ o0pa3laMud Ccepbl U €€
COEIMHEHHUSMH (BO3MOKHO MCIOJB30BaHUE BHUIEOMATEPHAIIOB), HAOIIOJEHIE TIpoLecca
oOyTIMBaHMS caxapa MoJI JICUCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUCHUE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOW KHUCIOTHI, MPOBEACHUE KAueCTBEHHOMU
peakiuu Ha cylb(arT-uoH M HaOMIOJEHUE NMpPU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C
¢u3nueckuMu  cBoMcTBaMHM  a3zoTa, ¢ochopa M UX COCIAUHEHHUH (BO3MOXKHO
MCIIOJIh30BAaHUE BHUCOMATEpUAIOB), 00pasilaMu a30THBIX U (OCPOPHBIX YyIOOpEHHUIA,
noJiyueHue, coOupaHue, pacro3HaBaHHE M H3y4€HUE CBOICTB aMMHUaka, MPOBEICHHUE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHHUA U QocdaT-uOH U M3ydEeHUE MPHU3HAKOB HX
IIPOTEKAHUS, B3aMMOJECUCTBUE KOHLUEHTPUPOBAHHONW Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HCIIOIB30BAHKE BUJIEOMATEPUATIOB), U3YUEHUE MOJIETIEH KPUCTATUIMYECKUX
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peleTok anmMasa, rpadura, QysuiepeHa, O03HAKOMJIEHHE C IPOIECCOM aacopOLuu
PacCTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPONCTBOM IPOTHUBOrasa,
MOJIyYeHUE, COOMpaHHE, PAcCHO3HABAHME W HW3YyYEHUE CBOMCTB YIJEKHCIOrO rasa,
IPOBEJCHUE KAYECTBEHHBIX pEakuil Ha KapOOHAT M CUJIMKAT-UOHbI W H3y4YCHUE
MPU3HAKOB  MX  MPOTEKaHUs, O3HAKOMJIEHME C  NOPOAYKUUEH  CHUIMKATHON
IPOMBILUIEHHOCTH, PELIEHUE HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «Baxueimue
HEMETAJUIbl U UX COCAMHEHUS.

MeTtajuibl 1 UX COeIMHEHMS
OO0mrast XapaKTEPUCTHKA XUMHUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAaHUHU HMX
nonoxeHus B Ilepuonnueckoin cucreMe xumudeckux aneMeHToB .M. Menneneesa u
cTpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtajuinueckasi CBSI3b U METaJNIMYecKas
KPUCTAJUIMYECKAsT PEHIETKA. OJIEKTPOXUMUYECKHW PAL  HANOPSDKECHUM  METAJUIOB.
duznyeckre U XUMHUUECKHE CBOMCTBA MeTaJIOB. OO11IHEe CTIOCOObI MOTYYEHUSI METAIIIIOB.
[ToHsTHE O KOPPO3UM METAIIIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT Koppo3uu. CriiaBbl
(cTainp, 4yryH, JIOPATIOMUHHN, OpOH3a) U UX MIPUMEHEHHE B ObITY M MPOMBIIIJIEHHOCTH.

[[lesouHble MeTauIbl: IOJNOKEHUE B llepuoauyeckol cHUCTEME XHUMHUYECKHUX
anementoB J[.M. MenneneeBa, CTpOEHHE HX aTOMOB, HAxOXKJIECHHE B IPUPOJE.
Pu3znueckue M XHMHUYECKHE CBOMCTBa (Ha mnpumepe HaTpusi U Kamusi). OKcuisl
Y TUJIPOKCUBI HATPUA U Kaynsl. [[puMeHeHne MEeT0YHbIX METAIIIIOB U UX COCIMHEHU.

[I{erouyHO3€MENBHBIE METAIIIIBI MArHAW M KaJbLUW: MTOJN0KEHHUE B [lepnognueckon
cucteMe xumudeckux aneMeHToB .M. MeHneneeBa, CTpOCHUE X aTOMOB, HAXOXKICHHUE
B npupoae. OU3nM4YecKkne U XMMHUYECKHE CBOMCTBA MarHus W Kajabliusa. Baxueimme
COCMHEHUs KaybIUsl (OKCHUJ, THUIAPOKCHI, coju). JKecTKOCTh BOABI U CHOCOOBI €€
YCTPaHEHHS.

AmromuHuii: nonoxenue B [lepuoanueckoil cucreme XumMuieckux snemeHTon J[.1.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJICHHUE B npupoje. Ouzndeckue m XMMHUYECKUE
CBOMCTBa aTIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCUIA U TUAPOKCH A ATFOMUHUA.

Kenezo: nmomoxenune B Ilepronnueckoil cucremMe XUMUUYECKUX siaeMmeHToB JI.I.
MengeneeBa, CTpOEHHE aroma, HaxoxiaeHue B npupone. Dusznueckue u
XUMHYECKUE CBOMCTBA xkele3a. Okeuabl, TuaApokcuabl U conu xkenesa (1) u xxenesa (I11),
UX COCTaB, CBOMCTBA U MOJIyYEHHE.

Xumuyeckuil skcnepumenm:

O3HaKOMIIEHHE ¢ 00pa3laMy METaUIOB M CIUIABOB, MX (DPU3MYCCKUMHU CBOWMCTBAMH,
W3YYCHHE  pE3yJIbTaTOB  KOPPO3WHM  METAUIOB  (BO3MOXKHO  HCIIOJIh30BaHUEC
BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCH/IA KAJIbIIUA U HATPHUS C BOJOK
(BO3MOIKHO HCITOJIb30BAHHE BHICOMATEPHAIIOB), HCCIICAOBAHNE CBONCTB KECTKOM BOJIBI,
npoliecca rOpeHws JkKelie3a B KUCIopoie (BO3MOXKHO HCITOJIb30BAHIE BUACOMATEPHAIIOB),
MPU3HAKOB MTPOTEKAHMsI KAYECTBEHHBIX PEAKIIMI HA MOHBI (MarHus, KaJIbIUs, AIFOMUAHUS,
nuaka, xene3a (I1) m xenesa (I11), menu (Il), HaOmomeHue W ommMcaHWE MPOIECCOB
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OKpaIllMBaHMs TUIAMEHU MOHAMHU HATPHs, KaJlus U KaJIbIUs (BO3MOYKHO MCIIOJb30BaHUE
BHJICOMATEPHAIIOB), HCCICAOBAaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATFOMHHUS
TUAPOKCUIA IIMHKA, PEUICHHWE SKCIEPUMEHTANBHBIX 3ajauy no Teme «Baxuelmue
METAJUIBI U KX COECTUHEHUSY.

XuMHA U OKPY:KaI0LIas cpena

BemectBa u Marepuanbl B TOBCEJHEBHOM JKM3HU ueloBeka. besomacHoe
WCIOJIb30BaHME BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momomis mnpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMHYECKOE 3arpsi3HEHHE OKpYXarolel cpenasl (mpeienbHas JOMycTUMast
KoHIleHTpanus BeulecTB (nanee — [1/IK). Pomp xumum B pelieHUM 3KOJIOTMYECKUX
poOIIEM.

Xumuueckutl SKCnepuMenm.
u3ydeHne oOpasloB MaTepuanoB (CTEKJIO, CIUIaBBI METaUIOB, TOJMMEpPHBIC
MaTepuarbl).

Meowcnpeomemmuvie cesazu

Peasmzanmst mexXnpeaMETHBIX CBSA3EM NPU M3YYEHMH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS UEpEe3 UCIIOJIb30BAHNE KaK OOILUX €CTECTBEHHO-HAYUHBIX TOHITHH, TaK
U TIOHATUMN, SIBISIOUIUXCS CHUCTEMHBIMU [UIsl OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO011ue ecTeCTBEHHO-HaY4YHbIE MOHITHS: HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHaluu3, CHUHTE3, KilacCU(pUKALKs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, 3SKCIEPUMEHT,
MOJICIUPOBaHUE, U3MEPEHHUE, MOJENb, SIBJICHHE, MAPHUKOBBIM 3PQPEKT, TEXHOIOTHUS,
MaTepUaIbL.

®uzuka: maTtepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIMbI,
PaAMOAKTUBHOCTD, MOJIEKYJA, dJIEKTPUUYECKUN 3apsA]l, IPOBOJHUKH, MOJIYIPOBOJHUKH,
TUAJIEKTPUKH, (POTOIJIEMEHT, BEIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKAs pELIETKa, CIJIaBbl, (U3HYECKUE
BEJIMYMHBI, E€AUHUIBI H3MEPEHMs,, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/bI,
CounHize.

buonorusa: ¢ortocunre3, apixaHue, Ouocdepa, SKOCUCTEMa, MHUHEPAJIbHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPODJIEMEHTHI, MTUTATEIbHbIC BEIIECTBRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJBI, MOJE3HBIE
MCKOIAEMbIE, TOIUIUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

HSY‘-ICHI/IG XUMHHU Ha YPOBHC OCHOBHOI'O O6H16FO 06p330BaHI/IH HAIIPpaBJICHO Ha
JOCTHXKCHUC O6y‘-IaIOIHI/IMI/IC$I JIMUYHOCTHBIX, MCTAIIPCAMCTHBIX MW  MPCIAMCTHBIX
PE3YJIbTAaTOB OCBOCHUA yqe6H0r0 mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yJIBTaThl OCBOEHUS MIPOTPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs
JIOCTUTAIOTCST B XOJ€ OOYYEeHHMS XUMHUU B €JAMHCTBE Y4Y€OHONW M BOCIHTATEIHLHOMN
JIESITeTbHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUNCKUMH COIIMOKYJIBTYPHBIMU U
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOIICCTBE MTpaBUIaMU U HOPMaMHU
MOBEACHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIIUN
oOyyJaroumxcsi.

JImaHOCTHBIC pE3yJIBTATHI OTpa)xaroT TOTOBHOCTH oOyJaronuxcs
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIIMA W PACIIUPEHUE
OTIBITa JACATEIHPHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMSI:

IICHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY U
HAay4YHOMY HACJIANIO, TOHUMAaHUS 3HAaYEHUS XUMUYECKOW HAYKH B )KH3HU COBPEMEHHOTO
oOmecTBa, CHOCOOHOCTH  BJaJeTh  JOCTOBEPHOM  HMHQOpMaIUel O MepeoBhIX
JTOCTIKCHUSIX W OTKPBITUSX MAPOBOM M OTEUECTBEHHOW XMMHUH, 3aUNHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 00IIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MIPEACTABIICHHS O COLIMATIBHBIX HOPMaXxX U IPaBUJIaX MEKJINYHOCTHBIX OTHOLIEHU B
KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHO-
HCCIIEIOBATENILCKOM, TBOPYECKOM M JIPYTMX BHIAX JACATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTHM  MPU  BBINOJIHEHUH  YYEOHBIX,
MO3HABATENbHBIX 3314, BHINOJTHEHUH XUMUYECKIX SKCIIEPUMEHTOB, CO3JaHIUH Y4eOHBIX
IIPOEKTOB, CTPEMJIEHHS K B3aUMONOHMMAHHMIO W B3aUMOIIOMOIIM B IIPOLIECCE ITOU
y4ueOHON JesTeNbHOCTH, TOTOBHOCTU OIIEHUBATH CBOE MOBEICHHUE M MOCTYNKU CBOMX
TOBApUILEH C IIO3UIUM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS
IIOCJIEAICTBUU IMTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O IO3HAHUSI:

MHUPOBO33PEHYECKUX NPEACTABICHUM O BEIIECTBE W XHMHYECKOW PpPEaKLNH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIIOLIUX OCHOBY
JUI1 MOHMMAHUS CYIIHOCTH HAyYHOM KapTUHBI MHUpPA, NPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS NPUPObI, B3AUMOCBSA35X YEJIOBEKA C IPUPOJAHON CPENOU, O
POJIM XMMUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;
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MIO3HABATEJIbHBIX MOTHBOB, HANpPAaBJICHHBIX HAa TMOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOTUMBIX ISl O0BSICHEHUS HAOII0aEMBIX TIPOIIECCOB U SBIICHU;

MO3HABATENbHON, MH(OPMAIMOHHOW M YHMTATENIbCKOM KYJIbTYphl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIBHON pabOThl C yUeOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYPOH,
JTOCTYITHBIMU TEXHHYECKUMH CPEJICTBAMHA HH(POPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOYy4YeHUI0O U TO3HAHMIO, JII0OO3HATENIbHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caMOOOpa30BaHMIO, TPOCKTHOM U UCCIE0BATEIbCKON AeSTEIBHOCTH,
K OCO3HAaHHOMY BbIOOPY HAIpaBJICHHOCTH U YPOBHS 00YUYEHUSI B JAJIbHEHIIIEM;

4) opMupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHMUsSI LIEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/I0pPOBBII 00pa3 KU3HU, OCO3HAHMS MOCIEICTBUN U HENPUSITUS BPEIHBIX
NpUBbIUEK (YIMOTpEOJIEHUSI aJKOToJisl, HAPKOTUKOB, KYpEHUs), HEOOXOJUMOCTH
coOJioficHUs TpaBUi 0€30MacHOCTH MpU OOpalleHUH C XUMHUYECKMMU BEIeCTBaAaMU
B OBITY U pEaIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS:

WHTEpeca K MPAKTUIECKOMY M3YUYCHHIO Mpodecchii U Tpylda pa3iudHOTO poja,
YBaXEHUE K TPYAY U pe3yibTaTaM TPYAOBOU ACATEIHHOCTH, B TOM YHCIIC HA OCHOBE
NPUMEHEHUS MPEIMETHBIX 3HAHWW 10 XMMHH, OCO3HAHHOTO BHIOOpA MHIWBUIYaTbHOU
TPACKTOPUH TPOJOJDKCHHUS O0pa30BaHWS C YYETOM JIMYHOCTHBIX HHTEPECOB
U CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEW, YCIEUTHOM
MPO()eCCUOHATEHON NIEATETLHOCTH W Pa3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
aIanTHPOBAThCA B MPO(ECCHOHATLHON Ccperie;

6) 9K0JIOrH4eCKOTr0 BOCIUTAHUS:

HKOJIOTMUYECKH 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE KaK UCTOUHUKY JKU3HH Ha
3emJiie, OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHUs LIEHHOCTH 30pOBOTO M 0€30IacHOro
oOpaza JKM3HM, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY
U TICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS LIEHHOCTH COOJIOACHMS MpaBHJI 0€30MacHOro
NOBEACHUS MpU pabOTe C BEIIECTBAMH, a TAKKE B CUTYallUAX, YTPOKAIOLIUX 3I0POBBIO U
JKHU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHATh 3HAHUSA, TOJydaeMble MNpPU HU3YYCHUH XUMHUH, IS
pelIeHUs 3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOU, MOBBILICHUS YPOBHS
HKOJIOTMYECKOH KYJIbTYpbl, 0CO3HAHUS INI00ATBFHOTO XapaKTepa SKOJIOTHUECKUX MpodiieM
Y IIyTEN UX PELICHHS TOCPEICTBOM METOJ0B XUMUU;

AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLMAIBHOU ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocTaBe METAIllPpEAMETHBIX ~ PE3yJIbTaTOB BBIICIIIOT ~ 3HAYHUMBIE
11 OPMUPOBAHUS MUPOBO33PEHHUS O0IIEHAYyYHbIE MOHATHUS (3aKOH, TEOPHS, TPUHLIHII,
runoresa, (akT, cucTeMa, MPOLECC, IKCIEPUMEHT U JPYroe), KOTOPbIE UCIONb3YIOTCS
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B €CTECTBEHHO-HAYyYHBIX YUEOHBIX MPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHHUM U3 dTUX
npeaIMeToB (OPMHUPOBATH TPEACTABICHHWE O LEJIOCTHOM HAyYyHOM KapTUHE MHpa,
U yHUBEpcalbHble YyuyeOHbIE JeUCTBUS (IIO3HABATENIbHbIC, KOMMYHHUKATHUBHBIE,
PEryJIsITUBHBIC), KOTOPBIE 00ecIeynBaoT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO U OCYILIECTBICHUIO YYEOHOU eATeTbHOCTH.

ITo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIe AeilCTBHS
Ba3oBble Jornueckue 1eMicTBUSA:

YMEHHE HCIOJIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOSHUU 3HAHWIA:
PacKphIBaTh CMBICTT XUMHYECKUX TOHSITHH (BBIICIATh WX XapaKTepHBbIC NPU3HAKH,
yCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMHU TOHSATHSMH), HWCIIOJIB30BATh TOHATHS IS
OOBSCHEHHSI OTACIBHBIX ()AaKTOB W SIBJICHWHA, BBHIOMPATh OCHOBAHUS W KPUTCPUU IS
KIaccu(puKanmuu XUMUYECKUX BEIISCTB W XUMHUYECKHX pPEaKIHWi, yCTaHABIUBATH
NPUYUHHO-CJICICTBEHHBIC CBSI3U MEXIY OOBEKTaMH HM3yUEHHUS, CTPOUTH JIOTHUYECKUE
paccyxJieHus (MHIyKTHUBHbBIC, IEAYKTHUBHBIC, MO aHAJIOTUU), MPOBOJIUTH BBIBOJIBI U
3aKITIOYCHUS;

YMCHHE TIPUMEHATH B  NpollecCe TO3HaHWSA TOHATHA  (NMpeAMETHBIC U
MeTaIpeAMETHBIC), CUMBOJMYECCKHE (3HAKOBBIC) MOJEIH, HCIOIb3YEeMbIE B XHUMUU,
peoOpa3oBhIBATh MIUPOKO MPUMEHSIEMBIC B XHMHH MOJICIbHBIC TPEICTABICHUS —
XUMUYECKUI 3HAK (CHMBOJI 2JIEMEHTA), XUMUYecKasi popmysia 1 ypaBHEHHE XUMUYECKOM
peaKiuu — MpU PerieHH yueOHO-TI03HABATEIBHBIX 3a/1ad, C YYETOM JTHUX MOJEIbHBIX
MPEICTABIICHUN BBISBISTh M XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKU U3Y4aeMBIX
O0OBEKTOB — XHWMHYECKHMX BEIIECTB M XHMMHUYECKHUX pEaKIuil, BBISABIATH 0OIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CIEACTBEHHBIE CBSI3M W TMPOTUBOPEUHS B H3y4aEMBIX
poleccax u sIBJICHUSX.

ba3oBble ucciienoBarebCKue 1eiiCTBUA:

YMEHHUE UCIIOJb30BATh IMOCTABICHHBIE BOIIPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaK)K€ B KaueCTBE OCHOBBI JJisi (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHHUIA;

NpuoOpEeTeHHEe OMbITa 10 I[UJIAHUPOBAHWIO, OpPraHU3allUd U  TMPOBEIACHUIO
YUYEHHUYECKHUX SKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 32 XOJJ0OM IMIPOLIecca, CAMOCTOSTEIBHO
MIPOTHO3UPOBATH €r0 Pe3yabTaT, HOPMYIUPOBATH 0OOOIICHHS U BBIBOJIBI IO PE3yJIbTaTaM
MIPOBEICHHOTO OMBITA, UCCIEAOBAHMS, COCTABIIATH OTYET O MIPOJICTaHHOU padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOMpATh, aHATM3UPOBATh U MHTEPIPETUPOBATH MH(OPMALINIO PA3ITHMUHBIX
BUJOB M (OpPM NPEACTABICHUSA, MOJIYy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAYYHO-
NOMYJISIpHAs JTUTEpaTypa XUMUYECKOTO COACpaHHs, CIIPABOUHBIE MOCOOHS, PeCypCh
WNHTepHeTa), KpPUTUYECKM  OLEHHUBATh IPOTHBOPEYMBYKD M  HEJOCTOBEPHYIO
uH(bOpMaIIHIO;
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yMEHUE NPUMEHSTh pa3IMyHble METOAbl W 3alpochl MpPU TOHCKE U OTOOpe
uH(GOPMAIIUU U COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX ISl BHITTOJTHEHHS Y4€OHbBIX U
MO3HABATENbHBIX 3aJlay OIpPEACIICHHOIO THUMa, MNPUOOpeTeHHue OombiTa B 00JaCTH
UCIOJIb30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KyJIbTYPOU aKTUBHOTO UCTIOIB30BAHUS PA3TMUYHbBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpATh ONTUMAIbHYIO (QOpMy MpelcTaBieHUs HHPOpPMALMM W WILIIOCTPUPOBATH
penaemMbie 3a1a4d HECIOKHBIMU CXEMaMHU, TuarpaMMamu, IpyruMu popmMamu rpaduku
U UX KOMOUHALIUSIMU;

yMEHUE  UCIOJIb30BaTh W aHaJIM3UpoOBaTh B Ipolecce  ydyeOHOU
U HCCIIEAOBATEIbCKON MEATENBHOCTH HH(OPMALMIO O BIMSHUM MPOMBINIICHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOTHOU CPEIbI.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIC AeiCTBUS:

YMEHHE 3a/laBaTh BONPOCH! (B XOJ€ Auanora M (WiaM) JUCKYCCHM) IO CYIIECTBY
oOcyxnaemMoi TeMbl, (POPMYJIUPOBATh CBOU MPEUIOKEHHUSI OTHOCUTENIBHO BBIIOJIHEHUS
OpeJI0KEHHON 3a1auu;

NpUOOPETeHHE ONbITa MPE3CHTALMKU PE3YyJbTATOB BBIMOJHEHUS XHUMHYECKOTO
HKCIIEPUMEHTa (JaOOPATOPHOIO OIBITA, JAOOPAaTOPHONW paboThl MO HCCIIEJOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKaMHM IIO3HABaTEJIbHOM U
UCCIIEIOBATEIbCKOM JEATENbHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOoOJieM Ha OCHOBE
ydera OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUK (0OCYXKIEHUSI, OOMEH MHEHUSMH,
«MO3TOBBIE MITYPMbDY, KOOPJUHAIIMS COBMECTHBIX JIEUCTBHIM, ONpenesieHne KpUTEpHeB
0 OLIEHKE KaYECTBA BBIMIOJHEHHOMN paOOThl U APYTHE);

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS:

YMEHHME CaMOCTOATEJIBHO ONpENeNaTh 1EJIU JeATEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBIIATh, KOHTPOJHUPOBATh W TIPU HEOOXOJMMOCTH KOPPEKTHUPOBATh CBOIO
JeSITeIbHOCTh, BBIOMpaATh Hambosiee 3(PQPeKTUBHBIC CIMOCOOBI peIIeHUS YYCOHBIX H
MO3HABATEIbHBIX  3aJlad, CaMOCTOSITEJIbHO  COCTaBJISITh WJIU  KOPPEKTHUPOBATH
MPEIIOKEHHBIN aJITOPUTM JACHCTBUU NPHU BBINOJHEHUH 3aJaHUN C YUYETOM IOJYy4YECHUS
HOBBIX 3HaHUN 00 H3y4aeMbIX OOBEKTaX — BENMIECTBAX U PEAKIMIX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pPE3yJbTaTa 3asBJICHHOW LEIU, YMEHUE HUCIIOIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PE/IJIaraeMbI€ B YCIOBUU 3a/IaHUI.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX PEe3yNbTaTOB MO OCBOCHUIO 00SI3aTEIHLHOTO COJEPKAHUS,
YCTaHOBJICHHOTO JaHHOHW (henepanbHON pabouell mporpaMMoOi, BBIIEIISIOT: OCBOCHHBIE
O0OyJaroIMMUCS Hay4YHBIC 3HAHUS, YMEHHS U CIIOCOOBI IEWCTBUM, CTICIIM(PUICCKUE IS
MPEAMETHOM 001acT « XUMUS, BUBI IEITETLHOCTH 10 TIOJTYYCHHUIO HOBOTO 3HAHUS, €T0
WHTEPIpPETAINH, TPEOOPa30BAaHUIO M MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX W HOBBIX
CUTYyaIUsIX.

17



K xonmy oOyuenuss B 8 kiacce y oOyuaromerocs OyayT chopMHpOBaHBI
CJIeIyIOIIME PEAMETHBIE PE3YJIbTAThI 10 XUMUU:

pacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX [OHATHI: aToOM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, MTPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS U
HEOJIHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAsi aTOMHAsi M MOJICKYJIsApHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JI0JIsl XUMHUUYECKOTO 3JIEMEHTA
B COCAUHEHUHU, MOJISIpHBIH 00bEeM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb,
ANIEKTPOOTPHUIIATETLHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKasl peakius, KiacCuuKaus
pEeaKLMii: peaKkMu COCINHEHHUS, PEAKIIMH PA3JIOKEHUS], PEaKI[MU 3aMEILEHUs, PeaKIun
o0OMEeHa, K30~ U PHJIOTEPMHUUYECKUE PEAKIINH, TEIJIOBOU 3((PEKT peakuuu, siApo aroma,
AJIEKTPOHHBIN CJIOM aToma, aTOMHas OpOWTalb, paguyc aTroMa, XUMHUYECKas CBS3b,
MOJIsIpHAsE M HEMOJsipHas KOBAaJCHTHas CBsA3b, MOHHAS CBSI3b, WOH, KAaTHOH, AaHHOH,
pacTBOp, MaccoBas J10JIA BellleCcTBa (MPOLIEHTHAs! KOHIIEHTPALIKsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX IMOHATUI U IPUMEHSThH 3TU
MOHSTHS MPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJMKY JJIsi COCTaBJIeHUS (OPMYJT BEIIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIIHM;

OTIPENICNIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, TPUHAMJICKHOCTh BEIIECTB K
OTpEeNeICHHOMY KJIacCy COeIMHEeHU 1o ¢dopMmysiaM, BHJI XUMHYECKOW CBS3HU
(KoBaJICHTHAsl U MOHHASA) B HEOPraHUYECKUX COCINHEHUSAX;

packpbiBath cMbIch [leproanueckoro 3akona J[.M. Menaeneesa: 1eMOHCTpUPOBATh
MMOHMMAaHUE TEPUOUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB OT HX
nonoxeHuss B llepuoanyeckodl cucTeme, 3aKOHOB COXPAHEHHUS MAacChl BEILIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTaJipo; ONMUCHIBATh U
XxapakTepu3oBaTh TabnuuHyro Qopmy Ilepuoamueckoil CHUCTEMBl XUMHUYECKHUX
AJIEMEHTOB: pas3iuyaTh MOHATUS «TJaBHas mnoArpynma (A-rpynma)y U «rmoOouyHas
noarpynmna (b-rpynma)», Mameie u OOJBIINE TEPHObI, COOTHOCHTH OOO3HAYCHHS,
KoTopbie umeroTcs B Tadmuie «llepuonnueckas cucrema xuMmudeckux snemeHToB 1. .
MeHnneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUSI aTOMOB XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsll sipa, 00Illee YKUCIO JIEKTPOHOB U paCIpesielieHue UX IO
AJIIEKTPOHHBIM CJIOSM);

KJIacCU(UIUPOBATh  XMMHYECKHE  JJIEMEHTHI, HEOPraHUYeCKue  BEIECTBa,
XUMUYECKHEe peakiuu (M0 YUCIy U COCTaBy YYacTBYIOIIUMX B PEAKIUM BEIIECTB, MO
TermIo0BoMYy 3P DEKTy);

XapaKTepHu30BaTh (OMHUCHIBATh) OOIIME XUMUUYECKUE CBOMCTBA BEILIECTB PA3JIMYHBIX
KJIACCOB,  MOJTBEPXKJasi  ONHCAaHUE MpPUMEpPAMH  MOJICKYJSPHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIUIA;

IPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCHMOCTH OT MX KaUECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHUSI XUMUUECKUX MIPEBPALIEHUN B PA3JIMUYHBIX YCIOBUSX;
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BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDPHYIO U MOJIIDHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMyJsie COCAMHEHHS, MaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEAKIUU;

IPUMEHSTh OCHOBHBIE ONIEPALIMHU MBICIIUTEIBHOMN NESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IleHne, CHUCTeMaTH3alllI0, KIIAaCCU(PUKALIUIO, BBIABICHUE MPUYUHHO-
CIEJCTBEHHBIX CBSI3€M — I M3YYCHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIUM,
€CTECTBEHHO-HAY4YHbIE METO/Ibl MIO3HAHUS — HAOJIOJICHUE, U3MEPEHHE, MOJIETTUPOBAHHUE,
AKCIIEPUMEHT (peabHbIi U MBICIICHHBIN);

CJIeI0BaTh MPABWIAM II0JIb30BAaHUS XUMUYECKOM IMOCYyIO0H H J1abOpaTOpHBIM
o0opyJoBaHUEM, a TakKe MpaBuiaamM oOOpalieHus C BEHIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU MO BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJIYYECHUIO U
coOUpaHuI0 Ta3000pa3HBIX BEHIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECICHHON MACCOBOM JOJIEM pACTBOPEHHOTO BEIIECTBA, INIAHUPOBATHh U
MPOBOJIUTh XUMHYECKHE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C MOMOIIbIO0 UHANKATOPOB (JTakMyC, peHoI(PTaIenH, METUIOPAHXK U IpyTHue).

K xonmy oOydyenuss B 9 kuacce y oOywaromerocss OyayT chOpMHUPOBaHbBI
CJIEYIOIIMNE MTPEIMETHBIE PE3YIBTATHI IO XUMHUH:

pacKpbIBaTh CMBICT OCHOBHBIX XUMUUYECKUX MOHATUN: XUMUUYECKUH JIEMEHT, aTOM,
MOJIEKYyJa, UOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, BaJIECHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKash peakius, XUMHUYeCKas
CBS3b, TETUIOBOM 3 (HEKT peakiluu, MOJb, MOJSAPHBIM 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT JUCCOIMAIUS, PEaKIMH HWOHHOrO OOMeHa,
KaTaJau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HeEoOpaTUMbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE
U BOCCTAHOBJICHHE, aJJIOTpomusi, aMm(pOTEPHOCTh, XUMHYECKas CBS3b (KOBaJ€HTHAas,
HMOHHAsl, METAJUINYeCcKas), KpUCTAJUIMYECKasl peIlleTKa, KOPPO3Usi METaJJIOB, CIIJIaBhI,
CKOPOCTb XHMHYECKOM pEaKLUHH, MpeneibHO nonycrumas KoHueHrpamusa [IJIK
BEILIECTBA,;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUN U IPUMEHSITh 3TH
MOHSTHUSI TIPU OTIMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JUIs COCTaBjieHUs (OpPMYJ BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIINM;

ONpENeNIATh BAJIGHTHOCTb U CTENEHb OKHUCICHHUS XUMHUYECKUX DJIEMEHTOB
B COCAMHEHMSIX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMNPEACICHHOMY
KJIacCy coeauHeHud mo dopmyiaMm, BUI XUMHUYECKOW CBsI3M (KOBAJIGHTHAs, WOHHAS,
METAJJINYeCKasi) B HEOPraHMYECKUX COEJUHEHMSIX, 3apsij HOHAa MO0 XHUMHYECKOU
dbopmyne, xapakrep cpeibl B BOAHBIX PAaCTBOPAX HEOPTaHMYECKHX COCIUHEHUH, THUIl
KPUCTAJUIMYECKOU pellIeTKH KOHKPETHOTO BEIIECTBA;

packpbiBath  cmbica  Ilepuogunueckoro  3akona .M.  Menneneea wu
JIEMOHCTPUPOBATH €T0 MOHUMAaHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOINIHYIO (popmy
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[lepuoguyeckoil CHUCTEMbl XUMUYECKHX OJJIEMEHTOB: pPa3JInyaTh IOHATUS «TJIABHAsS
noarpynna (A-rpynma)» u «mobounas noarpynma (b-rpynma)», mamsie U Oonbliue
MIEPUOJIbI, COOTHOCUTh 0003HAUYCHHUSI, KOTOPHIE UMEIOTCS B MEPUOIUYECKON TaOIHIlE, C
YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apAn sapa, o0IIee YUCIIO JIEKTPOHOB M PACIPEACIICHHE UX MO0 AJEKTPOHHBIM CIOSIM),
OOBSACHSTH O0IIME 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB JIEMEHTOB U UX COSTUHEHUN
B IpeJieNiax MaJbIX MEPUOO0B U TJIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;
KJIacCU(PUIIMPOBATh ~ XUMUYECKHE  AJIEMEHThl, HEOPraHUYEeCKHUE  BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy U COCTaBy YYacTBYIOUIMX B PEAKIHH BEILECTB,
0 TEII0BOMY A(hPEKTY, MO UBMEHEHUIO CTETICHEH OKHUCIICHUSI XUMHUECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U CleU(PUUIECKUE XUMUYECKUE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJTBEPXKIAs ONMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

COCTaBJIATh YPaBHEHUS JJICKTPOJUTHUUECKON JUCCOIMAIMUA KHUCJIOT, UIeiIouen
U COJIEH, TIOJIHBIE W COKpAIlEHHbIE YPAaBHEHUSI PEakiMii MOHHOrO OOMEHAa, ypaBHEHUS
peaKkuii, MOJTBEPKIAIOIINX CYIIIECTBOBAHME T'€HETUUECKOM CBSI3U MEXY BEILECTBAMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIUNA MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKInii;

IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIECTB,
MAacCCOBYIO JIOJI0 XUMHUYECKOTO 3JIeMEHTa Mo (opMyJie COSAMHEHHS, MaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKITUH;

coOmro/IaTh TpaBuja TMOJB30BAHHUS XUMHUYECKOW TMOCYyI0H U J1abopaTopHbIM
o0opyJ0oBaHMEM, a TaKXKe TMpaBHiia OOpAIEHUS C BEHIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMU 11O BBITIOJIHEHHUIO TA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYECHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIACKUCIIOTO Ta3a);

MPOBOJNThL PEAKIMHU, TOATBEPKIAIONINE KAUYeCTBEHHBIM COCTAB Pa3JIMYHBIX
BEILIECTB: PACIO3HABATh OMBITHBIM MMYTEM XJIOPUAOPOMUJI-, HOJUI-, KapOoHaTt-, pocdar-
, CHJIUKaT-, Cylb(]ar-, TUIPOKCUA-HUOHBI, KATHOHBI aMMOHUS W HWOHBI M3YYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE ONEPAIIMU MBICIUTENBHOMN AESTEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0O0OOIIEHHE, CHUCTEMATH3alMI0, BBISBICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBSI3€W — JUII U3Y4YEHHUsS] CBOMCTB BEIIECTB M XWMHUYECKUX PEAKUUM, €CTECTBEHHO-
Hay4HbIC METOJIbI TO3HAHUS — HAOMIOCHUE, U3MEPEHUE, MOJICTTUPOBAHHE, SKCIIEPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
HaumenoBaunue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3lesioB U TEM Conepxanue oOydeHHs
/o 4acoB oOy4aromuxcs

y4e0HOTO MpeaMeTa

]]epBOHaqaﬂbHLMBXHMHHCCKHCHOHHTHH

1.1 | Xumusa — BakHas 5
00J1acTh
€CTECTBO3HAHMS
Y MIPAKTHYECKOU
JIEITCILHOCTH

YCJIOBCKA

ITpenqmeT xumuu. Posib XMMHUU B )KU3HA
yesioBeka. XUMHUS B CHCTEME HayK.

Tena u BemecTBa. PU3NYECKUE CBOMCTBA
BEIECTB. ATperaTHOE COCTOSTHHE
BemecTB. [loHsTHE 0 METO1aX TTO3HAHUS
B XUMHH. YUCTHIE BEIIECTBA U CMECH.
CniocoOsbI pa3iesieHus CMECEeH.
Xumuueckuii yIkcnepumenm:
Jlemoncmpayuu.

3HaKOMCTBO C XUMHYECKOU MOCYI0M,

C mpaBujiaMu pabOTHI B Jaboparopuu

U TIpUeMaMH 00paIeHus ¢
71a00paTopHBIM 000PYA0OBAHUEM.
dusnvecKkre CBOKMCTBa 00Pa3IOB
HEOPTaHWYECKUX BEIICCTB — METAJIIIOB

Y HEMETAJIJIOB.

Cnioco0nI pa3zienieHus cMece
(punbTpOBaHUE, BHINTAPUBAHUE,
JTUCTUIIIALIMSL, XpoMaTorpadusi).

PackpbIBaTh CMBICT H3y4aeMbIX TTOHATHH.
PackpeIBaTh posib XUMHH B IPUPOJIC

Y KWU3HU YEJI0BEKA, €€ CBS3b C APYTUMHU
HayKaMHU.

Pa3znuuarth uncThIEe BEIECTBA M CMECH;
OJHOPOJIHBIE K HEOJJHOPOAHBIE CMECH.
Paznuuath pu3nyeckue 1 XUMHUYECKHE
SIBJICHUS.

CrnenoBarh anropuTMam UCTOIL30BAHMS
AKCTIICPUMEHTAIBHBIX METOIOB —
HAOJII0/ICHHUS U DKCIIEPUMEHTA.
HaOmronath ¥ onuchIBaTh OOBEKTHI

MIPU MPOBEICHUU JIEMOHCTpAIUit

Y TaOOPATOPHBIX OIBITOB MO U3YYCHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUs] CMECEH BEIIIECTB.
[IpoBOAUTE XUMHUUECKUH SKCIIEPUMEHT
TIpU pa3zeiieHur cMecer (Ha mpumepe
OYMCTKHU ITOBAPEHHOM COJIM) B XOJIe
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Jlabopamopnvie onvimol.:

N3yyenue u onucanue Gpu3nuecKux
CBOMCTB 00pa3I[0B HEOPTraHUYECKUX
BEIIIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIbIO MATHUTA).

IIpakmuuecxue pabomoi:

Ne 1. IIpaBuna paboTsl B 1abopaTopun
Y IIPUEMBI 00palleHus ¢ J1abopaTOpHbIM
000pYyIOBaHUEM.

Ne 2. Paznenenne cmeceit (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOW COJIN)

IpakTHYeCcKOi paboTsl No 2.

CrnenoBath mpaBuiiaM MOJIB30BaAHUS
XUMHUYECKOH MOCy10i 1 1a00paTOPHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpallleHus: ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHUEH

IIPU BBITTOJIHEHUH TPAKTHUECKON

paboter Ne 1.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha MHPOPMALIMIO U3 yYeOHUKA

U CIIPaBOYHBIX MaTE€PHAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yUYECHHBIN TOHATUWHBIN
anmnapar Kypca XUMHUU

1.2.

BemiectBa
U XUMUYECKHUE
peaKkuu

15

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocTeie U CnoxkHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumnueckas popmyna. BareHTHOCTH
aTOMOB XMMUYECKUX JIEMEHTOB.
3aKOH OCTOSIHCTBA COCTABA BEIIECTB.
OTHOCUTENBbHAS. aTOMHAs Macca.
OTHOcHTENBbHAs MOJIEKYJISIPHAS Macca.
MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

Onpenenars Npu3HaAKA XUMUYECKHX
peakIui, yCJIOBUS UX MPOTEKAHUS.
OOBACHATH CYITHOCTh (PU3HUECKUX

Y XUMHUYECKHX SIBJICHUH C TOUKH 3PCHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHHS.
KnaccudunmnpoBats XuMU4eCKUE
peakuuu (110 YUCIy U COCTaBY
pearupyromux u 00pa3yromxcs
BEIIECTB).

CocraBnsatb (hOpMyITbl OMHAPHBIX
BEILIECTB 10 BAJICHTHOCTHU U ONIPEACIISITh
BaJICHTHOCTH MO (popMyJiaM BEIIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YKClia CTPYKTYPHBIX €AUHUIL BEILIECTBRA.
Pacuetsl o ¢hopmynamMm XUMHYECKUX
COEIMHCHUU.

PuU3NYECKUE U XUMUYECKUE SIBIICHUS.
Xumuyeckasi peakiiys u ee Mpu3HaKH.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPAaBHEHHUS.
Kinaccudukanusi XuMU4eCKUX peakiuit
(coemuHeHus, pa3IoKeHUs, 3aMEeIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Y HEMETaJlJIOB.

OO0pa31bl BEEeCTB KOJTUYECTBOM 1 MOJIb.
duznueckue aBieHus (TJIaBJICHUE BOCKA,
TastHUE JIbJla, pACTUPAHHE caxapa

B CTYIKE, KUTIEHHUE U KOHACHCAIIUSI
BOJIbI).

XUMUYECKHE ABICHUS (TOPEHUE CBEYH,
MIPOKaJIMBaHUE METHOM TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU MeTia

C COJISTHOW KHCJIOTOM).

HabGnronenue npu3HakoB MPOTEKAHUS

PaccraBisaTs k03 puiireHTs!

B YPABHEHUSIX XUMHYECKUX PEAKIUH.
Habmronate 1 onmmceIBaTh 00BEKTHI

IIpU IPOBEJACHUU JEMOHCTpAIIUA

Y 1Ta0OpPaTOPHBIX ONBITOB.

[IpoBoAUTH BRIYUCIICHUS IO (DOpMyTIaM
XUMHUYECKUX COEUHEHUN U YPABHEHUAM
XUMHAYECKUX PEAKIIAMN.

[IpuMeHsITh €CTECTBEHHO- HAyUHbIE
METO/Ibl TO3HAHUS (B TOM YHCIIe
HaOJII0/ICHKE, MOJICTUPOBAHHUE,
AKCIIEPUMEHT U OCHOBHBIE ONIEPALINH
MBICIIUTENILHOMN ESITEIbHOCTH
(cpaBHEHHE, KIacCUPHUKAIS)
BricTpanBaTh pa3BepHyThIE MUCHMEHHBIC
Y YCTHBIE€ OTBETHI C ONIOPO

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICTI0JI30BAaTh U3YYEHHbBI TOHATUNHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3aMMOJICHCTBUE CEPHOM
KHCJIOTBI C XJIOPUJIOM Oapusi, OIyYeHUE
U pasnokenue ruapokcuaa meau (1)
IIpU HarpeBaHUU, B3aUMOJICHCTBHUE
*kene3a ¢ pactBopom cosia meau (11).
OMnBIThI, WLTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MacCChI.

JlabopamopHvie onvimol:

Co3ganne MoJienet MOJIEKYJT
(IIapOCTEPIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPraHUYECKUX BEIECTB —
METaJJIOB ¥ HEMETAJIOB.
Hab6nronenue ¢pusznueckux (riaBicHUe
BOCKa, TasTHHUE JIb/Ia) 1 XUMHUIECKIX
(ropeHue cBe4YH, MPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanue Npu3HaKoB
MPOTEKaHUS XUMHYECCKUX PEAKITHHA
Pa3HBIX THIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHOM MacChl
BEILECTB, MOJISIPHON MaccChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOT'O SJIEMECHTA
1o popMyJie COeTUHEHNS;
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I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIMYCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCC
pE€arcHTOB UJIU ITPOAYKTOB PCAKINH

Hroro no pazaeny

20

Baxueime npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

2.1

Bosnyx. Kucnopon.
[TonsiTue
00 okcHuaax

6

Bo3nyx — cmech razoB. CocTaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTBO. Haxoxienue kucinopoaa

B IIpUpojie, PU3ndecKkrue u XUMUIECKHE
cBoiicTBa (peakuuu ropenust). OKCUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JJaOopaTopuu
U TipoMblinuieHHOCTU. Kpyrosopot
Kucaopoaa B mpupogae. O30H —
AJUTOTpOITHAs MOAUDUKAIIHS KACTIOPO/Ia.
TennoBo# 3P heKkT XuMHUUIECKOU peaki,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y SHJIOTEPMUYECKHUE peakiuu. TOInBo:
YTOJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
yCWJICHHE MapHUKOBOTO 3 dekTa,
pa3pylieHrne 030HOBOIO CJIOS.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

KaudecTBeHHOE ompe/iesieHrue CoiepKaHus
KHUCJIOpOJa B BO3IyXeE

[Tomy4yenue, cobupanue, pacrio3HaBaHHE

Hcnonb30BaTh XUMUYECKYIO CUMBOIIUKY
JUTsl COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKHUX
PEAKLHMI C yHaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMUCHIBAThH) COCTAB
BO3/yXa, PU3NUECKIEe U XUMHUECKHE
CBOICTBa KHCIIOPO/IA, CIOCOOBI €T0
MOJIYYCHUS], MPUMEHEHHUE U 3HAUCHHE
B IIPUPO/JIC U JKU3HU YEIIOBEKA.
CpaBHUBATh PEaKIIMy TOPECHUS

Y MEJJICHHOTO OKUCIICHUSI.
OOBACHATH CYIIHOCTh SKOJIOTMUECKHUX
po0sieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/yXa.

CrnenoBath mpaBuiIaM 6€30MacHOM
paboThI B 1a00OpaTOpHUU

IIPY MCTIOIB30BAHUH XUMUYECKON
nocyAbl M 000pYyTOBaHUS, a TAKKe
npaBuiaM 0OpalleHusl ¢ TOPIOYUMU
BEIIECTBAMH.

[ImarrpoBaTh U OCYIIECTBIISATH
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Y U3yYEHHE CBOMCTB KUCIOPOA.
HabGnronenue B3auMoaeHCTBHS BEIIECTB
C KHACJIOPOJIOM U yCIIOBHS
BO3HUKHOBEHUS U NIPEKPAILECHUS TOPEHUS
(moxapa).

Jlabopamopnuwiii onvim:

O3zHakomiieHHe ¢ 00pa3liaMHi OKCUIOB

Y OIHMCAaHUE UX CBOMCTB.
Ipaxmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHCJIOPO/1a, U3YUYEHUE €0 CBONCTB.
Buvruucnenusa:

MOJIEKYJIIPHOIM Macchl KUCIOPOJa U
030Ha Ha OCHOBaHUM aTOMHOM Macchl
XUMHYECKOTO DJIEMEHTA;

KOJIMYECTBA, MAacChl BEILIECTBA

M0 YPaBHEHUSM XUMHUYECKUX PEAKIINNA

Ha MPAaKTUKE XUMHYECKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIIOICHUS,
JieaTh BBIBOJIBI 11O Pe3yJibTaTam
AKCIIEpUMEHTA MIPU MPOBECHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

BrIuucisaTe KOJIM4ECTBO BELIECTBA,
00beM raza no popMyIiam.

YyacTBOBaTh B COBMECTHO paboTe

B IpyIIIIE.

BricTpanBath pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO
VICII0JI30BAaTh U3YUYEHHbBI TOHATUNHBIN
anmapar Kypca XuMuu

2.2

Bonopon. [loustue
0 KHUCJIOTaX U COJISAX

Bopopon — anemMeHT u mpocTtoe
BemecTBo. Haxoxaenue Bogopoaa

B Ipupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nonyuyeHust. Kucmotsl u comnu.
MonspHbiii 00beM ra3oB. PacueTsl

M0 XMMUYECKUM yPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

[Tonyuenue, cobupanue

PackpsIBaTh cMBICH U3y4aeMbIX HOHATHN
Y IPUMEHATH 3TU NOHATHUSA MIPU ONHCAHUU
CBOWCTB BEILIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMHUCHIBATH)
bu3nUecKre 1 XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJy4YeHHUS,
IPUMEHEHHE.

Cobupatb npuOOp A5 MOTYUYEHUS
BOZOPOJA.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
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U pacrno3HaBaHWE BOAOPOIA.
B3anMopeiicTBue BO0pOIa C OKCUIOM
menu (II).

JlabopamopHhuwiii onvim:
B3anMoelicTBre KMCIIOT C METAJUIaMH.
Ilpaxmuuecxas paboma.

Ne 4, Tlomyyenue u cobnpanue BoJI0po/ia,
M3y4YE€HUE €T0 CBOMCTB.

Bviuucnenus:

00beMa, KOJIM4YeCTBa BEIECTBA r'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA WU 00BEMY;

00BEMOB Ta30B 10 YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
peaKuuil ¢ y4aCTUEM BOJIOPOA.
Brruucaste MOJISIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIleCTBa, 00bEM rasa,
Maccy BEIIEeCTBa.

[IpoBOIUTH pacyeTsl O YpaBHEHUAM
XUMUYCCKUX PEAKITHI: KOJTMIeCTBa,
00beMa, MacChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEaKITHH.

CnenoBath npaBuiiam 0€301acHOMN
paboThI B 1ab0paTopun

WCIIOJIb30BAHUU XUMHYECKOU MOCY bl

¥ 000pYZIOBaHUS, a TAKKE MPABUIIAM
00pallleHHs ¢ TOPIOYUMU BellleCTBaMU

B OBITY.

[TmanupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIICPUMEHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TpyIIIIe

2.3

Bopa. PacTBopbl.
Iloasgatue
00 OCHOBAHUAX

dusnueckue cBoiicTa Boabl. Boa kak
pacTBOpUTEb. XUMHUYECKHUE CBOKMCTBA
BOJIBI.

PackpsiBaTh CMBICH N3y4aeMbIX OHATHI
Y IPUMEHSTH 3TH MMOHSTHUS [IPU ONUCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
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OcHoBaHus.

PactBopsl. Ponbe pacTBOpoB B npupo/ie
Y B )KA3HU 4esioBeKa. KpyroBopoT BOIbI
B MIPUPOJIC. 3arpsi3HEHUE MPUPOIHBIX

BOJ. OxpaHa N OYUCTKA IPUPOJHBIX BO.

HacplllieHHbIE Y HEHACBHIILICHHBIE
pacTBOpbI. PacTBOPpUMOCTD BEIIECTB
B BoJie. MaccoBas J10J1s1 BEIIECTBA

B pacTBope.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu.

PacTBOpeHME BENIECTB C pa3InyHON
PacTBOPUMOCTBHIO.

BzaunMopaeiicTBre BOABI C METaIaMH
(HaTpUeM U KaJIbIIUEM).
HccnenoBanne pacTBOPOB KUCIIOT

Y IIEJI0YEH C TOMOIIBIO UHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEN
PacTBOPEHUSI BEIIECTB C Pa3IMUHON
PacTBOPUMOCTHIO.

[TpuroroBnenre pacTBOPOB

C OIPEAEIICHHON MacCCOBOW JOJIEN
PacTBOPEHHOIO BEIIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBnenne pacTBOpoB

C OIPEICIICHHON MacCOBOM J0JIEN

XapakTepu3oBaTh PU3NUECKUE

Y XUMHYECKHE CBOMCTBA BOJbI, €€ POJIb
KaK pacTBOPUTEIIS B IPUPOIHBIX
IpoIeccax.

CocTaBiATh ypaBHEHHSI XUMUYECKUX
peaKxIuii ¢ y4acTueM BOJIbI.

OOBSACHATH CYIIHOCTb 3KOJIOTMYECKHUX
po6JieM, CBSI3aHHBIX C 3arPsS3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJAbBI
OT MIPUMECE, MEPHI IO OXPAaHE BOJ

OT 3arps3HEHUSI.

[1nanrpoBaTh ¥ OCYIIECTBIATH

Ha MPaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM
AKCIIEPUMEHTA MIPH MPOBEICHUHU
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

CrnenoBath npaBuiiaM 0€30MacHOMN
paboThI B 1a00OpaTOpPUM NpU
MCIOJIb30BaHUU XUMUYECKOM OCYAbI

1 000pyOBaHUSI.

[IpoBOAUTH BBIUMCIIEHUS C IPUMEHEHUEM
TIOHSTHS «MaccoBas J0JIsl BEIIECTBA

B PacTBOpEY.

BricTpanBath pa3zBepHyThle TUCHMEHHBIE
Y YCTHBIE OTBETHI C OTOPOii
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PacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C UCIIOJIb30BAHUEM ITOHITHS «MacCOBast
JI0JIs1 BELIECTBA B PACTBOPE»

Ha UH(OpMAaIHIO U3 YIeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
arrapar Kypca XuMHH

2.4

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COeIMHECHUU

11

Knaccudukanus HeopraHuyeckux
coequHennit. Oxcuapl. Knaccudukanus
OKCHUJIOB: coJieoOpa3ytolire (OCHOBHEIE,
KHUCIIOTHBIE, aM(POTEpHBIEC)

U HecoJieo0pasyronue.

Howmenknatypa okcunoB. Guznueckue
Y XMMHUYECKUE CBOMCTBA OKCHJIOB.
ITomy4yeHne OKCUIOB.

OcnoBanus. Kiaccudukanus o0CHOBaHMIA:

1IEJI0YM U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknatypa ocHoBanuii. usnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[Tomy4yeHne oCHOBaHMIA.

Kucnotsl. Knaccudukanus Kuciaor.
Howmenknarypa kucnor. ®usnueckue

1 XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTaiuioB H.H. bekeTtosa.
Ilomy4yeHue KHUCIIOT.

Conu. HomeHknatypa conei.
PuU3NYECKNE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.
['eHeTnyeckas CBs3b MEXK]y KJIaCCaMHU
HEOPraHWYECKUX COCAUHEHUM.

KnaccudunupopaTs nzyuaemoie
BEILIECTBA 10 COCTaBY U CBOMCTBaM.
CocTtaBasiTe GOpMyJbl OKCHJIOB, KUCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

110 MEXTyHAPOHON HOMEHKIAType.
[Iporuo3upoBath CBOMCTBA BEIICCTB

Ha OCHOBE OOIIUX XUMHUYECKUX CBOMCTB
M3Y4YEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisiTh MOJIEKYJISIPHBIC YPAaBHEHUS
peaKUMi, UIUTIOCTPUPYIOLINAX
XHMHYECKHE CBOMCTBA U CITIOCOOBI
MOJTy4YE€HHUS BEIIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKAIOIIUX TeHETUUECKYIO
B3aUMOCBSI3b MEXIY HUMHU.
[Ipon3BOAUTH BHIYUCICHUS

110 YPaBHEHUSIM XUMUUYECKUX PEaKIIHil.
[TnanupoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMHUUECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JieJaTh BBIBO/JIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MIPHU MPOBEICHUH
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Xumuueckuiui IKcnepumenm:
Jlemoncmpayuu.

OO6pa3ipl HEOPraHUYECKUX BEIESCTB
Pa3JIMYHBIX KJIACCOB.

OnbITHI, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEH C TOMOIIBIO MHIUKATOPOB.
N3yueHnne B3anMOIEUCTBUS KUCIIOT

C METAJJIaMHU, PEAKIUA HEUTpATU3ALINH.
B3anmoneiicTBre pacTBOpa CEpHON
KHCIOTHI ¢ okcusioM Meau (II).
[TonyueHue HepacTBOPHUMBIX OCHOBaHUH.
BrITecHEHUE 0JTHOTO METaJIa APYTUM
13 pacTBOpa COJIHU.

IIpakmuueckas paboma

Ne 6. Pemienue skcriepuMeHTaTBHBIX
3a71a4 1o TeMe « BaxkHeunme Kiaccol
HEOPTaHUYECKUX COCAUHEHUN.
Buiuucnenus:

[0 YPaBHEHUSM XUMHUYECKOU PEaKIUu:
KOJIMYECTBA BEIIECTBA, 00heMa, MACCHI
110 M3BECTHOMY KOJIMUECTBY BEIIECTBA,
00beMy, Macce peareHToOB

WJIA TIPOAYKTOB PEaKIUU

71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBats paBuiiaM 0€3011aCHON
paboThI B 1a00OpaTOPUHN

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MOCY/IbI U 000PYTOBAHUS.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha MHGOPMAIIUIO U3 yUeOHUKA

U CIPAaBOYHBIX MaTEPUajIOB, IPaAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XUMHUU

Hroro no pazgeny:
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Iepuoanueckmnii 3akoH u llepuoanueckas cucrema xumnueckux 3j1eMeHToB /. U. Menneneea. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIIUU

3.1 | Ilepuoanyeckuii
3aKOH

u [lepuoaudaeckast
cucTreMa
XUMHYECKUX
JJIIEMEHTOB

Crpoenune atoma

J. 1. Menneneena.

7

[lepBble MOMBITKY KJacCUDUKAITUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(111eJI0YHBIE U IEII0YHO3EMENbHBIC
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIE OKCUIBI U TUAPOKCHU/IBI.
[lepnonnuecknii 3axoH. [lepnognueckas
CHUCTEMa XUMHUYECKUX HJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPUOIHAST ()OPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
anemeHToB J[.11. Menneneesa. Ilepuonsl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSAKOBOI0 HOMEPa, HOMEPOB MEePUoIa
U TPYIIIbBI AJIEMEHTA.

Ctpoenue atoMoB. COCTaB aTOMHBIX
snaep. M3oromnbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MIEPBBIX
20 XMMHUYECKUX BJIEMEHTOB
ITepuoanuecko CHCTEMBI

J.N. MenneneeBa. XapakTepuCTHUKA
XUMHUYECKOTO AJIEMEHTa

TI0 €T0 NOJIOKEHUIO B [Ieprnoanyeckoit
cucteme JI.1. Menpaeneena.
3aKOHOMEpPHOCTH U3MEHEHUS painyca

PackpsIBaTh CMBICII IEPUOIHYECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TAOIULIBI
«llepnonnueckas cucteMa XUMUYECKUX
sanemeHToB /.M. MenaeneeBay.
MopnenupoBaTh CTPOCHHE aToOMa,
JSHEPreTUYECKUX YPOBHEU U ITOyPOBHEN
IIPU TOMOIIY PUCYHKOB, DJIIEKTPOHHBIX
KOH(QUTYypaluii U 3JIEKTPOHHO-
rpaduueckux Gopmy.

[TosicHATH (U3HYECKUI CMBICIT
IIOPSIAKOBOI'O HOMEPA, HOMEPOB IIEPUOA
Y TPYIIIBI DJIEMEHTA.

XapaxkTepu30BaTh XUMUYECKHUE DJIEMEHTHI
NIEPBBIX TPEX MEPUOIO0B, KAINW, KaNbIUN
Y X COEIMHEHUS I10 ITOJI0KEHUIO

B [Ilepnoanueckon cucreme

JI.1. Menpaeneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COECIUHEHUN

B MpeJieaax MajbIX IEPUOIOB U INIABHBIX
HOATPYIII C yYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUTNYECKUX
CBOMCTB I10 TPyIIiaM U IIEpUOJIaM.
3nauenue [leproguyeckoro 3akoHa

u [leproanueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHUSI HAYKU U
npaktuku. .M. MenzaeneeB — yuyeHbIn
Y rpakJIaHuH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumopnericTBre TMAPOKCH 1A ITMHKA

C PacCTBOPAMU KUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTpOCHUSI MOJIEKYJT
IIPY IIOMOILM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIIL.
Tabmuna «llepuonuueckas cucrema
XAMHUYECKUX DJIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimoi
O3HakomiIeHHE ¢ 00pa3liaMyu METAJLIOB
Y HEMETAJIJIOB

YyacTBOBaTh B COBMECTHO paboTe

B IIap€ WJIM TPyIIIE.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha HH(OpPMAaLIMIO U3 YYEOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OxucauTenpLHO-
BOCCTAaHOBHUTEIbHBIE
peaKIuu

XumMmudeckas cBsa3b. KoBajneHTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBa3b. CTeneHp
okuciaeHuss. OKUCINTEIbHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl

PackppiBaTh CMBICIT N3y4aeMBbIX TTOHATHH.
OnpenensTe BUJI XMMAYECKON CBSI3U

B COCIMHCHHUU.

MonennpoBaTh CTPOCHUE MOJIEKYJ

IIpY IIOMOILM PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIL.
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OKHCJIEHUS] 1 BOCCTAHOBJICHHUSI.
OKuUCIUTENN U BOCCTAHOBUTEIH.
XHUMUYECKUHN IKCIIEPUMEHT: U3YUEHUE
00pa3loB BeIleCTB METAJIIIOB

Y HEMETAJIJIOB, B3aUMOICHCTBUE
TMIPOKCH/IA LIMHKA C pACTBOPaMU KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX
peaxuuii (ropeHue, peakuu
Pa3JIOKEHUsI, COCTUHECHMUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITHI, WIUTFOCTPUPYIOLIUE TPUMEPHI
OKHUCJINTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JI0KEHUSI, COETMHEHUS )

Hcnonbs30BaTh XUMUYECKYIO CHMBOJIMKY
IUIS COCTaBJIEHUs (POPMYJI BELIECTB,
AJIEKTPOHHOIO OajlaHCa peaKIni.
Onpenenars CTENeHb OKUCIEHUS ATOMOB
XUMHUYECKHX 3JIEMEHTOB 110 popMyJiaM
Y COCTABIJIATH (POPMYJIbI OMHAPHBIX
COEIMHEHHM 10 CTETICHU OKUCIIEHUS
ATOMOB XMMHUYECKHX AJIEMEHTOB.
Onpenenars OKUCIUTEND U
BOCCTAaHOBUTENB. PaccTaBisiTh

KO3 PUIUEHTHI B CXEMax MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii METOOM JIEKTPOHHOTO
OarnaHca.

HabnrogaTh XUMHUYECKHE OIBITHI

110 IUTaHY, aHAJIM3UPOBATH U JEN1aTh
BBIBO/IBI.

Ucnons3oBate UKT nist cozganus
MOJIEJIEeN, MTOATOTOBKU TPE3EHTALINH,
JOKJIa/I0B I10 TEME.

BricTpauBath pa3BepHyThie TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UH(POPMALIMIO U3 YUEOHUKA U IPYTUX
MCTOYHUKOB, B TOM unciie lHTepHera

Hroro no paszneny 15
PeszepBHOE Bpems 3
OBUIEE YH1CJIO YACOB 68
[10 ITPOI'PAMME
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9 KVIACC

Ne
/11

HaumenoBanue
pa3aeaoB U TEM
y4eOHOro rpeamera

KomnuectBO
JacoB

Coneprkanue o0yueHus

OCHOBHBIC BHJIBI JICATSITBHOCTH
00yJaromuxcs

BelHeCTBO H XUHMHYIECCKUE PECaKIINMU

11

[loBTOpEHME

U yriiyOJieHue
3HAHUW OCHOBHBIX
paszeioB Kypca

8 kiacca

5

[Tepunoanueckuii 3akoH. [lepuoanueckas
CHUCTEMA XUMHYECKUX JIEMECHTOB

J.1. Menneneera. CTpoeHrE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEePUOIOB, KaJusl, KAJIbIUS U UX
COE€INMHEHHUN B COOTBETCTBUU

C MIOJIO’KEHUEM DJIEMEHTOB

B [lepronueckoi CUCTEME U CTPOCHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOM
CBsI3U. TUIIBI KPUCTATIMYECKHUX
pPEUIETOK, 3aBUCUMOCTh CBOKCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOU
PEIIETKU U BUJA XMMUYECKON CBSI3H.
Knaccuduxanus 1 HoMeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMHUECKUE
CBOWCTBA BEMIECTB, OTHOCAILIUXCA

K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKHUX
COEJIMHECHUI, TEHETUYECKAs CBSI3b
HEOPraHUYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKHE DIIEMEHTBI
IIEPBBIX TPEX NEPUOJIOB, KAIHS U KaIbLUs
10 X MOJIOKEeHUIO B [leprnoanueckoit
cucteme /1. 1. MeHaeneena.
KnaccudunupoBaTs 1 Ha3bIBaTh
HEOPTaHUYECKHE BEIIECTBA N3YyYEHHBIX
KJIACCOB.

OnuceIBaTh 00IIME XUMUYECKHE
CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
IIOATBEPKAATh CBOMCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKHAX
pEAKILIUH.

Onpenensars BUJ XUMAYECKON CBSI3U

Y TUI KPUCTAJUIMYECKON PEIIETKH
BEILECTBA.

IIporao3upoBarth CBOMCTBA BELIECTB

B 3aBUCHMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BepHyTbhIE IMCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha MHGOPMALIHIO U3 yYeOHHUKA

Y CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJAEIISIMU
KPUCTAJNIMYECKUX PEIIETOK
HEOPTraHWYECKUX BEIIECTB — METAJIOB
¥ HeMeTaJIoB (TpaduTa 1 aaMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPUS)

HCIIOJIb30BaTh U3YUYECHHBIN MOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peakium

Knaccudukanust XuMuuecKkux peakiiuii
0 Pa3IUYHBIM MTPU3HAKAM (I10 YUCITY

Y COCTaBY yYaCTBYIOILUX B pEAKLIUU
BEIIECTB, MO TEIIOBOMY (D (DEKTYy,

10 U3MEHEHUIO CTENIEHEN OKUCIICHUS
XUMHUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, 10 YYACTHIO
KaTajauzaTopa). IK30-

Y SHJAOTEPMHUYECKUE PEAKLINH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[ToHATHE O CKOPOCTH XUMHYECKOU
peakuuu. [ToHsiTue 06 0OpaTUMBIX

U HEOOPATUMBIX XMMUYECKUX PEAKIIUSIX.
[ToHsITHE O TOMOTE€HHBIX U TE€TEPOrE€HHBIX
peakusax. [londarue o karanmse.
[ToHsiTHE O XMMHYECKOM PAaBHOBECHH.
DaKTOpHI, BIUSIOIINE HA CKOPOCTh
XUMUYECKON peakKIu U MOJIOKEHHUE
XUMHUYECKOTO PABHOBECHSL.
OKHCIUTETEHO-BOCCTAHOBUTEIBHBIE

PackpbIBaTh CMBICII N3y4a€MbIX MOHATHI
Y IPUMEHSITh 3TU MMOHATUS IPU ONHUCAHUU
CBONCTB BELIECTB U UX MPEBPALLECHUN.
KnaccuduiupoBats XuMU4eCcKe
pEeaKuu 1o pa3InYHbIM IPU3HAKAM.

VY cranaBiaMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peaKIuu OT Pa3IuIHbIX
(bakTopoB.

[Tporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUM
B Pa3JIMYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTEID

1 BocctaHoBuTens B OBP.

CocTaBIsTh 2JIEKTPOHHBIN OasiaHc
peaKkuu.

[Tpou3BOAUTH BHIYUCIICHUS

10 XUMUYECKUM YPAaBHECHHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B Mlape WM TpymIle.

BricTpanBaTh pa3BepHYThIE MUCbMEHHBIE
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peaKLMH, 3JIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pa3IMYHBIX (PAKTOPOB.

OnBIThI, WUTFOCTPUPYIOLIUE IPUMEPDI
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3IIOXKEHHUSI, COCTMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACCHI
peareHTOB WJIM MPOJAYKTOB 11O
YPaBHEHUSIM XUMUYECKUX PEaKIui

1 YCTHBIE€ OTBETHI C ONOPOit

Ha nH(pOpMaIIMIO U3 yueOHNKa

Y CIPABOYHBIX MAaT€PUAIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUHU

1.3

DneKkTpoNuTHIecKas
JTUCCOITUAITHSI.
XUMHUYECKHUE
peakIu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JACCOLUALINU. DJIEKTPOIUTHI

Y HEJJIEKTPOJIUTHI. KaTHOHBI, aHUOHBL.
MexaHu3M JUCCOIUAIIMN BEIESCTB

C Pa3JIMYHBIMU BUJAMH XUMUYECKON
cBs3u. Crenenp qucconuanuu. CUibHbBIC
U cia0bIe AJIEKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICIT H3y4aeMbIX IOHATHH,
a TaKXe€ CMBICJI TEOPUU
AJICKTPOJIUTUYECKON IMCCOLNALIHH.
OOBICHATH TPUYHUHBI
3JIEKTPONPOBOJHOCTH BOAHBIX PACTBOPOB
BEIIIECTB, Pa3anyaTh CJIa0bIe U CHIIbHBIC
AIEKTPOJIUTHI.

CocTaBsTh YpaBHEHUS AUCCOIUALIAN
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MPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAILEHHbIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBA KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
IpeICTaBICHUN 00 ANEKTPOIUTHIECKOM
auccoruanui. KauecTBeHHbIE peakiiuu
Ha HoHBL. [loHsITHE O TMApPOIN3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 371€KTpONPOBOIHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLMAIIUHN KUCIIOT, LIEJI04en

U coJiell (BO3MOKHO MCIOJIb30BaHHUE
BUJIEOMATEPUAIIOB).

OnbIThI, WITIOCTPUPYIOIINE MPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BblJIEICHUE T'a3a,
00pa3oBaHKE BO/IBI).

Pacrio3naBaHue HEOpPraHMYECKUX
BEIIECTB C TOMOIIIHIO KaUeCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmbwiii onvim:

W3ydenne mpu3HaKOB MPOTEKAHUS
peaKimyu MOHHOTO OOMEHa B pacTBOpax
ANEKTPOJUTOB (C 00pa30BaHUEM OCAJIKa,

BBIJICJICHUEM I'a3a, 06p8.30BaHI/ICM BOI[BI).

KHUCJIOT, IIeJI0YEH U COJICH, MOJIHbIC

Y COKpAILlCHHbIE MOHHBIE YPABHEHUS
XUMHUYECKUX PeaKliii HOHHOTO OOMEHa,
KpPaTKHE€ NOHHBIEC YPABHEHHUS POCTHIX
peaku TuAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IINE XUMUYECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJIUTHIECKON
JIVCCOLIMALIAN; IOATBEPKAATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHHUN XUMUYECKUX PEAKIIHM.
PemaTe sxcriepuMeHTaNbHbIE 33141

10 TEME.

[ImanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKHE
AKCIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPU NPOBEICHUU
71a00PATOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh mpaBuiIamM 0€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYAOBaHUS.

[TpoBOANTH BBEIYUCICHUS IO XUMUYECKUM
YPABHEHUSIM.

VYyacTBoBaTh B COBMECTHOM padoTe
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Ipaxmuueckas paboma:

Ne 1. Pemienue akCiepuMEHTATbHBIX
3a/1a4 10 TEME.

Buviuucnenusa:

10 YPAaBHEHUSIM XUMHUYECKUX PEAKIUN

B [IAp€ WIH TPYIIIIE.

BricTpanBaTh pa3BepHyThIE MNCbMEHHBIE
U YCTHBIE OTBETHI C OMOPOI

Ha MHGOPMAIIUIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB UH(OPMAITUH, B TOM YHCIIE
HNnTepuera

Uroro no pazaeny

17

HemeTaJibl M MX COeIMHEHUA

2.1

Oo6mmas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
VIIA-Tpynmsl.
["amorensl

OO01m1as xapaKTepUCTHKA TAJIOTEHOB.
Oc00EHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrtpoeHue u puznuecKre CBOMCTBa
MPOCTBIX BEIIECTB — raJOr€HOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJT0YaAMM ).
XnopoBojopoa. ConsiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJYYEHHUE,
npuMeHeHue. JleictBrue xiaopa

U XJIOPOBOJOPO/Ia HA OPraHU3M
yesoBeka. BaxkHelme Xmopuasl U Ux
HaX0XJICHUE B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpaxkaromme GpuandecKkue

Y XUMUYECKHUE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsICHATH 00LITHE 3aKOHOMEPHOCTH

B I3MCHCHHH CBOWCTB HEMETAIIOB M X
COCJIMHEHUI B MpeJIesiax MajbIxX
MIEPUOJIOB U TJIABHBIX MOTPYIII
[lepuonnueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YY€TOM CTPOCHHUSI X
aTOMOB.

XapaxkTepuszoBaTh PU3NYECKUE

1 XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB raJJOT€HOB (Ha MPUMEPE XJI0pa)
Y CJIOKHBIX BEIIECTB (XJIOPOBOJOPO/IA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHUE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEITIOBEKA.
Onpenensats XJIOpUI-UOHBI B paCTBOPE.
[TnarupOBaTh M OCYIIECTBIATH

Ha TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHMS,
JIeIaTh BRIBOBI TIO PE3yabTaTaM
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BUJICOMATEPHUAIIOB).

O3zHakomiieHHe ¢ 00pa3LaMu XJIOPHIOB
(rajJoreHuI0B).

Jlabopamopmbwiii onvim:

N3ydenune cBOUCTB CONSTHON KUCIIOTBL.
[IpoBeaeHNE KAYECTBEHHBIX PEAKIIHA
Ha XJIOPUI-UOHBI.

IIpakmuueckas paboma

Ne 2: TlomyueHue COMTHON KHCIIOTHI,
U3Y4YECHHUE €€ CBOWCTB.

Buiuucnenus:

10 YPAaBHEHUSIM XUMHUYECKUX PEaKLIH,
€CJIM OJIMH U3 PEarcHTOB J]aH B U30BITKE

AKCIIEPUMEHTA TP MPOBEIACHUHU
71a00pPATOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboThl B 1abopaTopuu

[P UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYAOBAHUSI.

BricTpanBaTh pa3BepHyThIC TUCEMECHHBIE
U YCTHBIE OTBETHI C OTIOPOI

Ha MHGOPMAIIMIO U3 yUYeOHUKA

¥ CIIPAaBOYHBIX MAaTEpPHAJIOB, TPAMOTHO
HCI0JIb30BaTh N3YYEHHbIN MOHSITUNHBIN
ammapart Kypca XUuMHUH

2.2

Oo0mmas
XapaKTepUCTHKA
XUMHUYECKHUX
AIIEMEHTOB
VIA-rpynmnsl. Cepa
Y €€ COEJIMHEHHUS

OO0mrast xapaKTepUCTHKA PJICMEHTOB
VIA-rpynnel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIC CTEIICHH
OKHCJICHUSI.

CrpoeHue u pu3HIEeCKrUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOAA B CEPBI.
AmToTpoITHbIe MOAU(BUKAIIMN KHCIIOPOa
U cepbl. XHUMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOCHUE, PU3HUCCKUE

Y XUMHYECKUE CBOMCTRBA.

OKcubI Cephl KaK MPEACTaBUTEIIH
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnoTa, Gpu3nvecKue

U XUMHUYECKHE CBOMCTBA (00II1e Kak

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMICTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX COEAMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UYECKUE

1 XUMUYECKHE CBOMCTBA ITPOCTOTO
BELIECTBA CEPHI U €€ COCTMHECHUN
(cepoBOAOPO/Ia, OKCUIIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJIy4E€HUS], IPUMEHEHUE U 3HAUCHUE
B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenenars HAIUYUE CYJIb(PaT-NOHOB
B PacTBOpE.

OOBACHATH CYITHOCTh SKOJIOTUIECKIX
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MIPEACTABUTEIS KJIACCA KUCIIOT

U crienuduaeckue). XMMUISCKHe
peakuuu, JexKae B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4eHuUs
cepHoil kuciotel. [Ipumenenune. Conu
CEpPHOM KUCJIOTHI, KAUECTBEHHAS PEAKIUS
Ha CyJib(aT-HOoH.

Haxos1eHue cepsl U €€ COeIMHEHNI

B IIpupoJie. XUMHYECKOE 3arpsI3HEHNE
OKPYXKAIOILEH Cpeabl COETMHEHUSIMU
cepbl (KUCIOTHBIE TOXKIH, 3arPsI3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro
IpeIOTBPALLECHUSI.

Xumuueckuii IKCNEpUMenHm:
Jlemoncmpayuu:

O3HakoMJIeHHE C 00pa3LiaMu Cephl U ee
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Hab6nronenue nporecca oOyriuBaHus
caxapa IoJ JIeMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yuenne XMuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeaeHne kKaueCTBEHHON peaKIuu Ha
cynb(haT-uoH U HAOIIOACHHE MMPU3HAKa
€€ MPOTEKaHUs

po0JieM, CBA3aHHBIX C TepepadoTKOM
COEIMHEHUH CEPBI.

[1manupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYECKUC
HKCTIEPUMEHTBHI, TPOBOJUTH HAOIIOICHUS,
JieNiaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

[P UCTIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYAOBAHUS.

[Tpon3BOANTE BEIYUCICHUS

10 XMMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh MpH BHIMOJIHEHUU
y4eOHBIX 3aJaHII TEKCThI YUYCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITepuonnyeckyro CUCTEMY XMMHUYECKHUX
sanemenToB [I. 1. MenneneeBa, Tadmuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DJIIEKTPOXUMUYECKUN DA
HaIpsHKEHUN METaIOB).

Hcronp30BaTh MPH BHITOJTHEHUN
yueOHBIX 3aJaHUI U B TIpOIecCe
WCCIIEIOBATELCKOM NeITeThHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEPKaHus, CIIPAaBOYHBIE
Marepuaibl, pecypchbl IHTepHeTa
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2.3

OOmas
XapaKTepUCTHKA
XUMHYECKHUX
AIIEMEHTOB
VA-rpynnsl.

A30T, hochop u ux
COCITUHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCIICHUS.

A30T, pacnpocTpaHeHHe B IPUPOJIE,
bu3HYecKre 1 XUMUYECKHUE CBOMCTRA.
Kpyrosoport azora B mpupo/e.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOKCTBA, MOJIyYCHUE U IPUMEHECHHUE.
Conmn aMMOHHUSI, UX (PU3NYECKUE

Y XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHSI.

A30THasi KUCJIOTA, €€ MOJTy4YEHHE,
dbu3rUecKre 1 XUMUYECKHUE CBOMCTBA
(oOuue Kak MpeacTaBUTENS Kiacca
KHCJIOT U crienupruIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoopeHnil. XUMHUYEeCKOE 3arps3HeHUe
OKPY’KarOIIEH CPEIbl COCTUHEHUAMUA
a30Ta (KUCIOTHBIE A0/, 3arPSI3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAIIUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBorictBa. Oxcua gocdopa (V)

u ¢ochopHas kuciora, GpuznIecKue

OOBSACHITH O0IIIHE 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB 3JICMEHTOB

V A-rpyniibl 1 uX COeIMHEHUH C y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NYECKUE

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BEILECTB a30Ta U (ocdopa u ux
COCTMHECHM (aMMUaKa, CoJiei aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCUA
dbocdopa (V) u bochopHOit KUCIIOTHI,
dbocdatoB), cmocoObI X MOTYUCHHUS,
MIpUMEHEHUE U 3HaYCHUE B IPUPOJIC

1 )KU3HU YEJIOBEKa.

Onpenensatb HOHBI AMMOHHUS U pocPat-
MOHBI B PaCTBOPE.

OOBSICHATB CYIIHOCTh IKOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coenuHeHuit azora u pochopa

B OKpY2KarolleH cpele.

[TnarupoBaTh M OCYIIECTBIATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHI.

CrnenoBath mpaBuiaM 0€30MacHON
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Y XUMUYECKUE CBOMCTBA, OJYYCHUE.
Hcnonb3oBanue GochaToB B KauecTBE
MUHEpaIbHBIX YIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PUBNIECKUMU
cBolcTBaMu a3ota, hocopa

1 UX COCIMHEHUM (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
O3HakoMJICHHE ¢ 00pa3liaMH a30THBIX
1 (hochopHBIX YTOOPEHUH.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3YYCHUE CBOKWCTB aMMHAKA.
B3anMopneincTBre KOHIEHTPUPOBAHHOM
A30THOW KUCJIOTHI C MEJBIO
(BO3MOHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimoi:
[IpoBeneHre KaueCTBEHHBIX PEAKIINI
Ha MOH aMMOHUA U pocdar-noH,

Y U3y4Y€HUE MPU3HAKOB UX
POTEKAHUSI.

IIpakmuueckasn paboma

Ne 3: TTonmyuenue aMMuaka, U3yueHue
€ro CBOKCTB.

Buiuucnenus:

110 YPaBHEHUSIM XUMUUYECKUX PEaKINil

paboThl B 1abopaTtopuu

MIPU UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYIOBAHUS.
[Ipon3BOANTE BEIYUCIICHUS

110 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpHU BHITIOJTHEHUN
y4eOHBIX 3aJaHUI TEKCThI YUCOHHKA,
CIIPaBOYHBIE MaTEPHAIbI
(IepUOANYECKYIO CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUM

Y COJIEN B BOJE, JIEKTPOXUMHUUECKHUM PsIT
HaIpsHKEHUI METAIIOB)
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2.4

OOmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIEMEHTOB
IVA-rpynsl.
Yraepon

Y KPEMHUU, U UX
COEIMHEHNUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
[VA-rpynnsl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCIICHUS.

VYriepona, aniaoTponHbie MOAUGUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XMMUUYECKHE CBOMCTRBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yraepojia, ux pusndeckue

1 XMMHUUYECKHE CBOMCTBA, JICUCTBUEC

Ha KUBbIE OPTAHU3MBI, [TOJTYyYECHHE

Y IPUMEHEHHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), runoresa riro0aibHOTO
NOTEIJIEHUS KJIMMaTa, TAPHUKOBBII
¢ Pexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nYecKre U XUMUYECKHUE CBONCTRA,
MOJIYYEHUE U IPUMEHEHUE.
KauecTBeHnHas peaxiys Ha KapOOHAT-
noHbl. Mcronp3oBanue kKapOOHATOB

B OBITY, MEJIUIIMHE, TPOMBIIIJIEHHOCTH
Y CEJIbCKOM XO35IMCTBE.
[TepBoHayaIbHBIC TOHATHUS

00 OpraHMYecKuX BEUIECTBaX KaK

0 COeIMHEHMSIX yriepoja (MeTaH, 3TaH,

OOBSACHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
IVA-rpynmnsl 1 ux COEIMHEHUI C Y4ETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh GU3NYECKUE

U XUMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB YIJIEPOJia U KPEMHUSI U UX
COEIMHEeHUI (OKCUIOB YIiepoa,
YTOJIBHOM KUCIIOTHI, KApOOHATOB, OKCHA
KPEMHUs1, KPEMHUEBOU KUCIIOTHI,
CUJIMKATOB), CHOCOOBI X MOJTYYEHUS,
MIPUMEHEHUE U 3HAYCHHE B IPUPOJIE

Y KU3HU YEJIOBEKA.

OOBICHATH TPUUYUHHO-CIICICTBEHHYIO
CBSI3b: CTPOCHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHUE — HA TpUMEpax
COEIMHEHNH YIIIEpOJa U KPEMHHUSI.
Onpenenarb kKapOOHAT- U CHIIUKAT-HOHBI
B pacTBope.

OOBSICHATH CYIITHOCTD SKOJIOTUUECKHIX
po0JIeM, CBA3aHHBIX C HAXOXKIEHUEM
YIJIEKUCIIOTO Ia3a B OKPYKArOIIEH
cpene.

[TonTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMU
MPOCTBIX COEAUHEHUI (METaH, 3TaH,
ATUJIEH, allETUJIEH, 3TAHOJI, TJIMLIEPHUH,
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STUJIECH, alleTUJICH, 9TaHOJ, TTTUIEPHH,
YKCyCHasi KHCJIOTA).

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOI0B
(yrosae, npupoOAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
UX POJIb B OBITY U IPOMBIIIIEHHOCTH.
[ToHsiTHie 0 OMOTOTUUECKH BaXKHBIX
BEILIECTBAX: KUpax, OeiKax, yrieBojgax —
Y UX POJIY B )KU3HU YEJIOBEKA.
MarepuaiibHOE € IMHCTBO OPTAHUYECKUX
Y HEOPTaHWYECKUX COCTUHECHUM.
Kpemnuit, ero ¢pusnueckue

U XUMUYECKUE CBOMCTBA, MOTyYCHUE

u npuMmeHeHue. CoeTMHEeHUS KpEeMHUS

B nipupoje. O0mue npeacTaBicHus

00 okcuje kpemuus (1V) u kpeMHHEBOH
KHUCJIOTE.

Cunukatsl, X UCTIOJIb30BaHKE B OBITY,
MEJIUIIMHE, TPOMBIITUICHHOCTH.
BaxHeiimme cTpouTebHbIe MaTEPUAIIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
xese300etoH. [Ipobiiembl 6e30macHOTO
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraioB B TOBCEITHEBHOM KU3HHU.
Xumuyeckuii IKChepumMenm:
Jlemoncmpayuu:

Mopenu KpUCTaNIMYeCKUX PEIETOK

YKCYCHas KUCIIOTa), B3aUMOCBS3b
HEOPraHWYECKUX COETMHEHH yriepoaa
Y OPraHMYECKUX BEIIECTB.

OnuceIBaTh poib OEIKOB, JKUPOB

Y yTJIEBOJIOB B ()YHKIIMOHUPOBAHUU
KUBBIX OPraHU3MOB, COCTaB MIPHUPOTHBIX
HMCTOYHUKOB YIJIEBOJOPOIOB, UX POIb

B OBITY U POMBIIIUIEHHOCTH.
[1poBOANTE BHIUUCIICHHUS 110 YPABHEHUSIM
XUMUYECKUX PEAKIIHMN.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHMUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPHU MPOBEICHUN
J1a00PATOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBath mpaBuaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYTI0BAHMUSI.
Hcnonb30BaTh MpU BHITIOJTHEHUN
y4eOHbIX 3aJaHUIl TEKCThl YU4EeOHHKA,
CIIPaBOYHBIE MaTEPHUAIbI
(ITepnoanueckyro CUCTEMY XUMHUYECKUX
anemenToB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBaHU U
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anmasa, rpadura, QymiepeHa.
O3HaKOMIIEHHE C TPOLECCOM acOpOLUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C POAYKIIMEH
CHJIMKATHOM MPOMBIIINIEHHOCTH
(Buneomarepuansl: cuiIMKaTHas
MIPOMBIIIEHHOCTB ).

Moenu MOJIEKyT OpraHUIECKIX
BEIIIECTB.

Jlabopamopmwiii onvim:

[Tomyuenue, coOupanue, pacrio3HaBaHHUE
Y U3y4eHUE CBOWCTB YIIIEKUCIIOTO Ta3a.
[TpoBeneHne Ka4eCTBEHHBIX PEeaAKIIUN

Ha KapOOHAT U CHUJIMKAT-UOHBI

Y M3Y4YCHHE MPU3HAKOB HX

POTEKAHMUS.

IIpakmuuecxkue pabomol:

Ne 4, Tlonydyenue yriekuciioro rasa,
M3YYEHHUE €r0 CBOMCTB.

Ne 5. Pemienue skCriepuMeHTAIBHBIX
3aJ1a4 110 TeMe «BakHennine HeMeTalIbl
U UX COCIUHCHUS.

Buviuucnenus:

10 YPABHEHUSM XUMUYECKUX PEaKIIUn

¥ COJIeH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIPsHKEHUI METAIIOB)

Hroro no pazgeny

25
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MeTaibl M X CoeqMHECHUA

3.1

OOmue cBoOMCTBA
METAJLJIOB

OO6mrast xapaKTepUCTHKA XUMUIECKUAX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
noJsioxkeHus B [lepuonuyeckoit cucrteme
XUMUYECKUX IJIEMEHTOB

J.1. MeHnneneeBa u CTpOCHHUS] aTOMOB.
Crpoenune metamioB. Mertainueckas
CBS3b U METaNINYECKast
KpUCTAJNIMYECKasl perieTKa.
DNEKTPOXUMHUECKUH Psiji HANPSKEHU M
MeTaIIOB. DU3UYECKUE U XUMUYECKUE
cBoiicTBa MeTayuioB. O0IIME CIOCOOBI
noaydyeHusa metaios. [lonstue

0 KOPPO3UHU METAJJIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CmnaBsbl (CTanb, YyT'YH, TIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY

U TIPOMBIIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB U CTLJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METAJJIOB (BO3MO>KHO UCITOJIb30BAHUE
BUJIEOMATEPUAIIOB).

Jlabopamophvie onvimei:
O3znHakomiieHHEe ¢ 00pa3iaMu METaIoOB
Y CIUJIABOB, X (DU3UIECKUMU

PackpbIBaTh CMBIC N3y4aeMbIX IOHATHN
Y TIPUMEHSITh 3T TMIOHATHS TIPU ONMCAHUN
CBONCTB BEIIECTB U UX MPEBPALLICHUM.
OOBsICHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB DJICMEHTOB-
METaJUIOB M UX COSAMHEHUN C y4eTOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh CTPOESHUE METAJIJIOB,
oO1ue PU3NUEeCKue U XUMUUECKUE
CBOMCTBa METaJIOB.

XapakTepu3oBaTh 00LIME CITOCOOBI
MOJIyYSHUS] METAJIOB.

OnuceIBaTh CIIOCOOBI 3aIUTH METAJIIIOB
OT KOPPO3UH.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

TP UCTIOJIE30BAHUN XUMUYIECKON
MOCY/Ibl U 000PYAOBAHUS.
[Tpon3BOANTE BEIYHCIICHUS

M0 YpaBHEHUSM XUMHUYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB COACPIKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM padoTe

B T1ape WK TPYIIIIe.

Hcnonp30BaTh Mpu BHIMTOTHECHAN
y4eOHBIX 3aJIaHUI TEKCThI YUeOHUKA,
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CBOMCTBaMHU.

Buiuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaKIIU,
€CJIU OJINH U3 PEareHTOB COACPKUT
npuMecu

CIIPaBOYHBIE MATEPUAIIBI
(ITepuoardecKyro CUCTEMY XUMHUUECKUX
anemenToB [I. 1. MenneneeBa, Tabmauiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM

Y COJIEN B BOJIE, DJICKTPOXUMHUYECKUAN PAT
HaIpsOKCHUN METAILIOB)

3.2

Baxueiime
METAJUIbI U UX
COEIUHEHUS

16

[[{enoynble METAIbI: TIOJIOKEHUE

B [leprnonueckon cucteme XUMUYECKUX
anemeHToB [[.M. Menpaeneena,

CTPOCHHUE UX aTOMOB, HAXOXKJICHUE

B ipupoae. Puzndecknue 1 XUMUYECKUe
CBOMCTBA (Ha MpUMepe HATPUs

U Kanus). OKCUAbI U TUIPOKCUIBI HATPUS
v Kanus. [[ppuMeHeHne meI0uHbIX
METAJJIOB U UX COCJIMHECHUH.
[[{enoyno3eMeNnbHbIE METAIbI MAarHUM

1 KaJIBIIUH: TIOJIOKEHHE

B [lepnoanyeckoil cucteMe XUMHUYECKUX
snemeHTOB J[.1. MenaeneeBa, ctpoeHue
UX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
du3nyeckre 1 XUMUYECKHE CBOMCTBA
MarHus 1 Kajblius. Baxxnenmnime
COeMHEHUS Kaablus (OKCHUI,
TUIAPOKCHU]I, COJH ). JKECTKOCTH BOJIBI

U CIIOCOOBI €€ yCTpaHEeHHUS.

AJTIOMUHHI: TIOJIOKEHHE

B [lepnonnueckon cucreme

OOBICHATH 0011IME 32aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB M UX COEAMHEHUH B IpyIIax

C YYETOM CTPOEHUS UX aTOMOB.
XapaxkTepuszoBaTh PU3NYECKUEC

Y XMMUYECKUE CBOMCTBA IPOCTHIX
BEILIECTB METAJUIOB U UX COECIMHEHUN
(OKCHII0OB, TUAPOKCHUIIOB, COJICH),
CIOCOOBI UX MOJyYEHHUSI, TPUMEHEHUE

Y 3HaYEHUE B IIPUPOJE U KU3HU
YesioBeKa.

YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE
BELIECTBA — CBOMCTBA — MPUMEHECHUE —
Ha IPUMEPAX U3YYaEMBbIX BELECTB.
Pacnio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peakluMii HOHbI METAJIJIOB: MarHus,
KaJIbIs, aTFlOMUHU, uHKa, xenesa (1)
u xenesa (I1I), menu (11).

Jloka3piBaTh aM(pOTEPHBIN XapaKTep
OKCHUJIOB U THJIPOKCUOB aTFOMUHUS
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XHMHYECKUX JIEMEHTOB
JI.1. MenaeneeBa, CTpOEHHE aTOMa,
HaXO0XJCHUE B npupoje. Puznyeckue

1 XMMHUYECKHE CBOMCTBA aTFOMUHUS.
AmdoTepHbIC CBOHCTBA OKCH/IA

Y TUJPOKCHUAA ATIOMUHMUSL.

Keneso: nonoxenune B [leprnonnueckoit
CHUCTEME XUMHUYECKUX AJIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHE aTOMa,
HaXO0XJEeHHE B npupojie. Puznyeckue

1 XUMHYECKHE CBOMCTBA KeJe3a.
Oxcupl, TUAPOKCUIBI U con sxese3a (I1)
u xenesa (III), ux cocras, cBoicTBa

Y MOJTyYCHHUE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMO/ICHCTBHUS OKCHIA
KQJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
WCITOJIb30BaHUE BUJICOMATEPUAIIOB).
OkpatmBaHue TIaMeH HOHAMU
HaTpUs, KaJIUS U KaJdblUsI

(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

HccnenoBanue CBOMCTB )KECTKOM BOJBI.
IIpouiecc ropenus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHHUE
BUJIEOMATEPHUAIIOB).

U IIMHKA.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCTIEPUMEHTBHI, TPOBOJUTH HAOIIOICHUS,
JIeNaTh BBIBOJBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA ITPU MPOBEAECHUU
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CnenoBaTh mpaBuiiaM 6€301acHON
paboThI B J1abOpaTOpUH

IIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBAHUS.

[Tpon3BOaUTh BEIYUCIIEHUS

110 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM TpyIIIe.

BricTpanBaTh pa3BepHyThI€ TUCbMEHHbIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA

Y CIIPaBOYHBIX MAaTEepUajIOB, TPAMOTHO
HCII0JI30BaTh U3YYEHHBIN ITOHITUNHBIN
anmnapar Kypca XuMuu
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JlabopamopHvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX pPeaKIui
Ha MOHBI (MarHus, KajabIys, aTIOMUHUS,
1uHKa, xene3a (I1) u xxenesa (111), meau
(IT), onucanue nMprU3HAKOB UX
MPOTEKAHUSI.

Uccnenosanue am(poTepHBIX CBOIMCTB
TUIPOKCHUIA ATTFOMUHUS U THAPOKCHUIA
[IMHKA.

lIpaxmuueckue pabomol:

Ne 6. XKecTkocTh BOIBI 1 METOBI €€
yCTpaHCHHS.

Ne 7. Pemenue skcnepuMeHTAIbHBIX
3a71a4 o reMe «BakHenme MeTanbl
1 UX COCIUHCHHUS.

Buiuucnenus:

110 YpaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIU OJIUH U3 PEareHTOB JiaH B U30bITKE
WUJIN COJICPKUT MPUMECH;

MacCOBOM JI0JIM BBIX0/1a TIPOTYKTa
peakiuu

Htoro mo pazneny 20
Xumus 4 OKpYysKalas cpeaa
4.1 | Xumus 3 BemiectBa u MaTepuabl B MOBCEIHEBHON | XapaKTEpU30BaTh POJIb XUMUU

U OKpY Karo1as
cpena

KU3HU YenoBeka. bezomacHoe
UCII0JIb30BAaHUE BEUIECTB U XUMUUECKUX
peakuuii B ObITy. [lepBast momoris

B pa3JIMYHBIX chepax AesTeTbHOCTH
JIFO/IeH, OCHOBHbBIC BEIIECTBA
Y MaTepUajbl, IPUMEHSIEMbIE B )KU3HU
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IIPY XUMUYECKHUX 0KOTrax

Y OTPAaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH
cpenasl (TpeaenbHas T0myCTuMast
KOHIIEHTpAIMs BeeCcTB. Poib XumMumn

B PEIICHUH YKOJIOTHIECKHUX MPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenne 06pa3ioB MaTEpUaioB
(cTeKI10, CIIIaBbl METAJUIOB, TOJTUMEPHbBIE
MaTepHaIbl)

COBPEMEHHOI'0 YEJIOBEKa.
OOBACHATDH yCIOBUS O€30MaCHOTO
MCII0JIb30BAHUS BEUIECTB U XUMHUECKUX
peaxiuii B ObITY.

AHanu3upoBaTh U KPUTUUECKU
OLICHUBATh UH(HOPMALIUIO O BIUSHUU
MPOMBINIJICHHOCTH, CETECKOTO X035ICTBA,
TpPaHCIIOPTA U JIp. HA COCTOSIHUE
OKPYXaIOIIEN CPEBI.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIb

MIPU XUMHUYIECKUX 0’KOTaX M OTPABJICHUSX.
[IpuHuMaTh yyactue B 00CYKICHUU
po0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIpaBJICHHOCTH, BHICKAa3bIBaTh
COOCTBEHHYIO MO3UIIUIO TIO podieMe

Y TIpeJjiaraTb BO3MOXHBIC ITyTH €€
peIICHUS

Uroro no pazgeny: 3
PesepBHOE Bpems 3
OBHIEE YNCJIO YACOB 68
I1O ITPOI'PAMME
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NEPEYEHD (KOJU®UKATOP) PACIHIPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM MTPOI'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUS IO XUMHUU

B ¢denepanbHbIX UM peruoHaANIbHBIX MPOIEAypax OLEHKH KadecTBa 0Opa3oBaHUs
UCIIOJNIB3YETCs MepedeHb (KOAU(PHUKATOP) pacCHpeeICHHBIX MO KilaccaM MPOBEPSIEMbIX
TpeOOBaHUII K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEbHOM MPOrpPaMMBbI
OCHOBHOT'0 00IIIETO 00pa30BaHUs U DIIEMEHTOB COACPKAHUS 110 XUMHUH.

8 KJIACC

IIpoBepsieMble TpeOOBAHUS K pPe3yJibTaTaM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmmbl

Kon [IpoBepsiembie IpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I11€TO 00pa30BaHUs
pe3yabTara
1 [To Teme: «IlepBoHauanbHBIE XUMUYECKUE TIOHSATHUS
1.1 pacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIIOHATHUNA: aToM,

MOJIEKYJIa, XMMHYECKUH D3JIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJAHOPOJHAs ¥ HEOJHOPOJHAsI), BaJIEHTHOCTD,
OTHOCUTEJbHAs aTOMHAas M MOJEKYJsIpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJSIPHAash Macca, maccoBas AOJsS XHUMHUYECKOro
AJIEMEHTa B COCAMHEHUH, MOJIIPHBIM O00BEM, XUMUYECKas peaKiius,
KIaccu(uKanys — peakIuili:  peakluW  COCIWHCHUS,  PEaKIuH
pa3loKEeHUs, pEaKlMd 3aMelIeHus, peaknuuu OoOMEHa, HK30-
U DHJIOTEPMUYECKHE PEaKIuu, TEIIOBON d(PdeKT peakiuu, pacTBop,
MaccoBas J0Jis1 BellecTBa (MPOLIEHTHAsI KOHIIEHTpALUs) B pacTBOPE

1.2 HWIUTIOCTPUPOBATE B3dWMMOCBA3b OCHOBHBIX XHMMHYCCKHUX MOHSATUI
W IIPUMCHATD 3TU ITOHATHA ITPH OIIMCAHHNH BCIICCTB U UX HpeBpaI_HeHI/Iﬁ

1.3 WCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIUKY JIJISi COCTaBlIeHUsT (HOpMYI
BELIECTB U YPABHEHUN XMMUYECKUX PEAKIIAN

1.4 PacKpbhIBaTh CMBICJI 3aKOHOB COXPAaHEHMS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa
ABorazpo

1.5 ONpEAENATh  BAJEHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COEJIMHEHUSIX
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1.6

KJIACCU(PUIIMPOBATH XMUMHUUYECKUE PEaKIuu (M0 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEIIOBOMY 3(PdeKTy)

1.7

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIPHYIO U MOJEIPHYIO MACChI
BCIICCTB

1.8

BBIYUCIISITh MAaCCOBYIO JIOIO XMMHUYECKOTO dJIEMEHTa 10 (opmyJie
COCIMHCHMUS,

1.9

BBIYUCIIATD MACCOBYIO JOJIFO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTH €CTECTBEHHO-HAYUYHBIE METO/IbI TO3HAHUS — HAOJIIOJICHUE,
U3MEepEeHNe, MOJIETUPOBAHUE, SKCIIEPUMEHT (pPEabHBIM U MBICIICHHBIH )

[To Teme: «Baxueimme npeacTaBUTENN HEOPraHUUYECKUX BEILIECTBY

2.1

PACKPBIBATE CMBICJI OCHOBHBIX XUMHUYCCKUX MOHSITHM: OKCH I, KHCJIOTAQ,
OCHOBAHHUC, COJIb

2.2

OIIPENENATh NMPUHAIIEKHOCTh BEIECTB K ONPEACIEHHOMY KJIaccy
COEIMHEHHUI 10 hopmyIam

2.3

KJIaCCI/I(l)I/II_[I/IpOBaTI) HCOPIraHNYCCKHC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCHIBAThH) OOIIME XUMUYECKHE CBOMCTBA BEILIECTB
pa3IUYHBIX  KJIACCOB,  IIOATBEP)KAAs  ONMCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEaKIUU

2.5

IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT HX
KaQ4eCTBEHHOI0 COCTaBa, BO3MOXXHOCTH IIPOTEKAHUS XUMHUUYECKHUX
IIPEBPALIECHUN B PA3JIMYHBIX YCIIOBUAX

2.6

CJIeIOBaTh  MpaBWJIaM  IOJb30BAHMS  XHUMHYECKOM  TOCYI0M U
Ja00paTOpHBIM 000pYyIOBaHUEM, a TaKXXe MpaBUIaM OOpAILEHUS C
BCII[ECTBAMH B COOTBETCTBUU C HWHCTPYKIMSMHU IO BBITTOJTHECHHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB IO TIOJYYCHHIO U COOMPAHHIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEIEICHHOM MAacCOBOM JOJIEH PAacTBOPEHHOTO
BEIIECTBA, TUTAHUPOBATH M IMTPOBOIUTH XMMHYECKUE SKCIICPUMEHTBI 110
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH H KHUCJIOT C TOMOIIBIO
WHUKATOPOB (JaKMyc, peHoTanenH, METUIOPaHXK U IPyTHE)

2.7

IMPOBOJUTL PACUCTHI 110 YPABHCHHIO XUMHYECKOM PCaKu

[To Tteme: «llepmogmueckuii 3akoH u Ilepuogmueckas cucrema
xumuueckux snementoB .M. MenneneeBa. CtpoeHue aToMmoOB.
Xumuyeckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKLIAI)

3.1

PACKpBIBATh CMBICI OCHOBHBIX XMMWYECKUX IMOHATUH: PO aTOMa,
DJIGKTPOHHBIA CJIOW aTroMa, aTOMHAas OpOWTalb, pPaJAMyC aToMa,
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XUMHYCCKas CBA3b, IIOJKIPHAA W HCIIOJIIPHAA KOBAJICHTHASA CBA3b,
QJICKTPOOTPpHUIATCIbHOCTb, HWOHHAA CBA3b, HOH, KAaTHUOH, 4aHHUOH,
CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYCCKHUC 3JICMCHTDBI

3.3

OIMCHIBaTh W XapaKTepu3oBaTh TaOmmuHyro dopmy [lepumomudeckoit
CUCTEMBl XMUMHYECKUX JJIEMEHTOB: pa3nyaTh TIOHATHS «TJIaBHAs
noarpynmna (A-rpynma)» U «mobounas mnoarpymnma (b-rpymma)y,
«Majbie» U «OOJIBIITNE) TIEPUOTBI

3.4

packpeiBath cMmbici Ilepuommueckoro 3akona [[.M. Menneneesa:
JIEMOHCTPUPOBATH IOHUMAaHUE IIEPUOIUUECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKHUX JIEMEHTOB OT UX I10J10keHus B [leproanueckont cucreme

3.5

COOTHOCUTh  O0O3HAYeHHUs, KOTOpblE HUMEIOTCS B  TabIuIle
«IIepunonnueckas cucrema XUMHUYECKUX AJIEMEHTOB
JA.N. MenneneeBa» C YUCIOBBIMUA XAaPAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00IIee Ynucio
DJIEKTPOHOB U PACHpPENEIEHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OMpeNeisaTh  CTCICHh  OKHCICHHUS  JJIEMEHTOB B OMHApPHBIX
COETMHEHUIX

3.7

ONpEeNEeNsaTh BUJ XUMHUYECKOM CBsS3M (KOBAJICHTHAsT M HWOHHAs)
B HEOPraHMYECKUX COEIUHECHUSX

IIpoBepsieMble 3J1eMEeHTbI COAEPKAHUS

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 ITepBoHavabHBIE XUMUYECKUE TIOHATHUS

1.1 [Ipenmer xumuun. Ponp XuMuK B KU3HU YEIO0BEKA. XMMHS B CUCTEME HaYK.
Tena u BemecTBa. ®U3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BEILIECTB

1.2 [Tonatne o Merogax MO3HAHUS B XMUMHUHU. UMCTHIE BEIIECTBA U CMECH.
CniocoOnI pa3aeneHus cMeceit

1.3 ATOMBI UM MOJEKyJbl. XHUMHUYECKHE 3IeMEHTbl. CHUMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE

1.4 Xumuueckas (opmyna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAs aTOMHAas macca.
OtHocuTenpHas MoOJEKyIsipHas wmacca. MaccoBasg [0Js XUMHUYECKOTO
AJIEMEHTA B COCITMHEHUHN
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1.5

KonuyectBo BemectBa. Moisb. MosnsipHas Macca. B3auMocBsi3b KOJIMYECTBa,
MacChl U 4YHCJIa CTPYKTYPHBIX €IMHMII BellecTBa. PacueTsl mo gopmynam
XUMHUYECKUX COCTUHEHUN

1.6

dusnyeckre U XUMUICCKUE SBJICHUS. XUMHYCCKas PEaKIUs U €€ MPU3HAKHU.
3aKOH  COXpaHEGHHWS MAaCChl  BENIECTB. XWMHUYECKHE  ypaBHCHUS.
Knaccudukanus XUMUYCCKUX peakiui  (COCIUHEHUs, Pa3I0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMHYECKOM IIOCYAOM,
C nmnpaBwiaMd paboOThl B JlabopaTopuu W TpHeMaMu OOpalleHus
c 1abopaTOpHbIM O00OpPYJAOBaHUEM, HM3YUYCHUE U ONHUCAHUE (DUINUECKUX
CBOMCTB 00pa3IlOB HEOPraHMYECKUX BEIIECTB, HAOIIOJEHHE (PU3MUYECKHUX
(aBjeHUE BOCKA, TassHUE JIbJla, pacTUpaHUE caxapa B CTYIKE, KUICHUE
W KOHJCHCAIUMs BOJIbI) M XMMHUYECKHX (TOpPEHHE CBEYH, IMPOKATUBAHUE
MEIHOM TPOBOJIOKH, B3aUMOJCHCTBHE MeJa C KHCIOTOM) SIBJICHUM,
HaOJIOJICHUE W OINUCAHUE MPU3HAKOB MPOTEKAHMUS XUMHUYECKUX PEaKIUil
(pa3znoxeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
paznoxkenune rtunapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJIEHCTBUE
xesneza ¢ pactBopoMm conu meau (II), mzyueHue crocoOOB pasjesieHus
cMmecel (C MOMOITBI0 MarHuTa, GUiIbTPOBAHKE, BhIMIApUBAHHUE, TUCTUILISALINL,
xpomatorpadusi), TpoBeACHUE OYUCTKU MOBAPEHHOW COJIM, HAOMIOICHUE U
ONMCAaHUE PE3YIbTATOB IPOBEJACHHUS OIbITA, HILTIOCTPUPYIOIIETO 3aKOH
COXpaHEHUSI MACChI, CO3/IaHE MOJIEJIeH MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxueimme npeacTaBUTENN HEOPTraHUUECKUX BEIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucnopon — 3jeMeHT U pocToe
BeniecTBo. Haxoxnenue kuciaopoa B mpupojie, Gu3nyecKue 1 XUMUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnoponaa. Crnocoobl
MOJIyYEHHUsI KUCIOpoJa B jJaboparopuu U mpombliiuieHHoCcTH. KpyroBopot
Kuciopoza B npupojae. O30H — auIoTponHasi MOAU(PUKALIMS KUCIOPOa

2.2

TernoBoit 3pdexT XuMUYecKoll peakuuu, TEPMOXMMHUYECKHE YpPaBHEHMS,
9K30- ¥ HI0TEPMHUYECKUE peakuuu. TOIIMBO: yroiabs U MeTaH. 3arpsi3HEHNe
BO3/yXa, YyCWJIEHHUE IApHUKOBOTO 3P eKTa, pa3pylIeHUE 030HOBOTO €0

2.3

Bomopon — snmemeHT M mpocTtoe BemiecTBO. HaxokaeHuwe Boaopona B
npupoje, GU3NYECKHe M XUMHUUYCCKHE CBOMCTBA, NMPUMEHEHHE, CIIOCOOBI
nonydeHusa. Kuciorel u conu

2.4

MoutsipHbIii 00beM razoB. PacueTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

dusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpHI.
HacelleHHbIE ¥ HEHACHILIEHHBIE PacTBOpBI. PacTBOpHMMOCTH BEIIECTB B
BOoJie. MaccoBas 10JIs1 BEIIECTBA B pACTBOPE. XMMHUYECKHE CBOMCTBA BOJBI.
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OcHoBaHusi. Posib pacTBOpPOB B MPUPOJIE U B )KU3HU 4esioBeKa. KpyroBopot
BOABl B MpHUpPOAE. 3arpsA3HEHUE NPHUPOAHBIX BOJA. OXpaHa M OYHMCTKA
IPUPOIHBIX BOJ

2.6

Knaccudukanus veopranmueckux coenunennit. Oxcuanl. Knaccudukarms
OKCHJIOB: coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC)
u  HecoseoOpasyromme. Homenkimarypa  okcugoB.  Dusmyeckue
Y XUMHUYECKHE CBOMCTBA OKCUIOB. [TomyueHune okcuion

2.7

OcHoBanus. Knaccudukainusi OCHOBaHH: MIENIOYM U HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBaHUMWA. DPHU3NYECKHME U XUMHUYECKHE
CBONCTBa OCHOBaHUU. [lonydeHne ocHOBaHUMI

2.8

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinor. duznyeckue
1 XUMHYECKHE cBoiicTBa KUcIoT. P aktusnoctu MmetaiuioB H.H. bekerosa.
[Tonydenue KucioT

2.9

Conu. HomeHknatypa cosneil. @u3ndeckue U XMMHYECKHUE CBOMCTBA COJEH.
[Tomyuyenue conent

2.10

I'eneTnyeckas CBs3b MCIKAY KJlaCCaMHU HCOPTaHNYCCKHUX COCIIHHCHI/Iﬁ

2.11

XHAMUYECKUM OJKCIIEPUMEHT: KayeCTBEHHOE OIPEICICHUE CONEPKAHUS
KHUCJIOpOJa B BO3/lyXe, MOJTy4yeHHue, CoOUpaHue, paclio3HaBaHUE U U3YUCHUE
CBOWMCTB  KHCJIOPOJA, HaOIIOEHNE  B3aWMMOJIEMCTBUS  BEIIECTB C
KHUCJIOPOJOM U YCJIOBHSI BOBHUKHOBEHHUSI U TIPEKpaleHUs TopeHus (1moxapa),
03HAKOMJIEHUE C 00pa3llaMy OKCHJIOB U OMKMCAaHUE UX CBOMCTB, MOJTYUYCHHUE,
coOupaHue, pacro3HaBaHUE U M3Yy4YEHUE CBOMCTB BOJOpoja (TOpeHwue),
B3anMoielicTBre Bojopoaa ¢ okcuom menu (1) (Bo3mMoxkHO ucmoib3oBaHue
BHJICOMATEpUAJIOB), HAOIIIOICHHUE 00Pa3IOB BEIIECTB KOJIMIYESCTBOM 1 MOJIb,
MCCJIEIOBaHNE OCOOCHHOCTEH pPACTBOPEHHUS BEIECTB C pa3IMYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIICHUE PacTBOPOB C ONPEACIECHHON
MacCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, B3aMMOJICMCTBHUE BOABI C
MeTaiaMu  (HaTpueM W KajiblMeM) (BO3MOXHO  HUCIOJIb30BaHUE
BUJICOMATEPUAIIOB),  OMNpEJEIECHUE  PACTBOPOB  KHUCJIOT M IIEIOUCH C
MOMOIIIBI0O MHAUKATOPOB, HCCIEIOBAaHUE OOpa3Il0B HEOPraHWYECKUX
BCILIECTB  Pa3JIMUHBIX  KJIACCOB, HAOJIOJCHUE M3MEHEHUSI OKPaCKH
WHJIMKaTOPOB B paCTBOpPAxX KHUCJIOT W IIEJIOYEH, N3YUYEHHE B3aUMOJICHCTBUS
okcuaa Meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KUCIOT C METajljIaMH,
peakuui HEUTPAIM3ALHM, IOJy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHCHHE OJHOrO0 MeETajula APYTMM W3 pPacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TeMe «BaxXHenIIne KIacChl HEOPraHU4EeCKUX
COCIMHEHUI
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[Tepnoanyeckuii 3akoH U Ilepuoanueckas cucteMa XUMHUYECKUX SJIEMEHTOB
JI.1. MenpaeneeBa. CTpoeHHE aTOMOB. XUMHUUY€ECKas CBA3b. OKUCIUTEIHLHO-
BOCCTaHOBUTEIBHBIC PEAKIIUU

3.1

[lepBble MOMBITKUA KiacCU(PUKAMKU XUMHYECKUX 3JeMeHTOB. [loHsaTHe o
IPYIINax CXOJHBIX JIEMEHTOB (IETOUYHbIC U IIEJIOYHO3EMEIbHBIE METAILIIbI,
raJloreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yroT aMm(pOoTepHbIE
OKCHJIbI U TUIPOKCHUIBI

3.2

Ilepnognueckuit 3akoH. [lepnoanueckas cucTeMa XUMUYECKUX JIEMEHTOB
H.M. MenneneeBa. KoporkonepuogHas u JUIMHHONEpUOAHAs (HOPMBI
[Tepuoanyeckoit cucrembl xumudeckux siemeHToB .M. Menpaeneena.
Ilepuonp! u rpymnmbsl. @U3NYECKHUI CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
Ieproja 1 TPyNIIbl JJIEMEHTA

3.3

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX 000J0YEK aTOMOB TMEpBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuonnueckoit  cucrembr .M.  MengeneeBa.  XapakTepUCTHKA
XUMHYECKOTO 3JIEMEHTa IO €ro mnoJioxkeHuto B Ilepromnueckoil cucreme
.. Menpaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHUs pPaJnyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETANIMYECKUX CBOWCTB IO IpyNmaM M IEpUOAAM.
3nauenue Ilepumoamueckoro 3akoHa u Ilepuoguyeckoil  CHCTEMBI
XUMHYECKHUX JIEMEHTOB IS pa3BUTHS HayKu U npaktuku. .M. Mennenees
— YYE€HBIU U TPaXKJaHUH

3.5

Xumuyeckasi cBsi3b. KoBasieHTHast (MOJisipHAsi W HETOJSIpHAsI) CBSI3b.
DIIEKTPOOTPULIATELHOCTh XUMHYECKUX AJIeMEHTOB. IOHHAas CBA3b

3.6

Crenenb OKHUCJICHMUAI. OKHMCINTEILHO-BOCCTAaHOBUTEIILHBIC pCaKkniuu.
Hpoueccm OKHCJICHMS M BOCCTAaHOBJICHUS. OKMCIIMTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI JKCIEPUMEHT: H3Yy4YeHHE OOpaslioB BEIIECTB METaIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMIPOKCHIa IMHKA C PACTBOPAMH KHUCIIOT U
LIEJI0YeH,  NPOBEACHUE  OMNBITOB,  WUIIOCTPUPYIOIIMX  IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (ropeHuwe,  peakuuu
Pa3JIoKEHUsI, COSTUHECHMUS )
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9 KJIACC

IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpamMmMbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pazoBaTensHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30oBaHuUs
pe3yibTara
1 [To Teme: «BemiecTBO U XUMHUYECKasE PEAKLIHS

1.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSTUW: pacTBOP,
AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJICKTPOJIUTHYECKAS HUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTuMbIe u HeoOpaTUMBbIe peakuuu, OKHCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIE  PEAKIMH, OKUCIUTEIb, BOCCTAHOBUTEIND,
OKUCJICHHE U  BOCCTAHOBJICHUE, aJJIOTpomnusi, amMQpOTEPHOCTD,
XUMHUYECKass CBA3b (KOBaJieHTHAasl, HWOHHAsA, MeTaJuIMdecKas),
KpUCTAJUTMYECKasl PEIIeTKa, CIIaBbl, CKOPOCTh XUMHUECKON peakinu

1.2 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX IOHSATUN
Y IPUMEHSTh 3TU OHITHS [IPU ONMCAHUU BEILIECTB U UX MPEBPALLICHUN

1.3 COCTaBIISAITh YPAaBHEHUS HJIEKTPOJMTHUYECKOM JTHUCCOLMAIMU KHUCIIOT,
LIEJIOYEN M COJICH, MOJIHBIE M COKPAILICHHBIE YPABHEHHs PEaKLHM
HOHHOTO 0OMeHa

1.4 pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHid

1.5 MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEAKIINU

2 IIo Temam: «Hemeramnsl m uX coeguHeHUss» U «MeTamiel U UX

COEAMHEHUS

2.1 XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CICITUPUICCKUEC XUMUICCKUE
CBOMCTBa MPOCTBIX U CJIOKHBIX BEIECTB, MOATBEP)KAas OIMUCAHUE
MpUMepaMH MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKINI

2.2 COCTaBIISAITh YPABHEHUS PEAKIINI, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3U MEXy BEIIECTBAMU PA3TUYHBIX KIaCCOB

2.3 MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOEHUS,
BO3MO>KHOCTH IMPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JIUYHBIX
YCIIOBHSIX

24 ClIeOBaTh  IpaBWjlaM  MOJb30BAHMS ~ XMMHYECKOW  MOCYHOU
U j1abopaTopHbIM 000OPYJOBaHMEM, a TaKKe MpaBWiIaM OOpalleHus

57




C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMU TIO BBITOJHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO MOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aAMMHAKa U YIJIEKUCIIOTO rasa)

2.5

NPOBOJNTH PEAKIMH, TOATBEPKAAONINEG KAaYSCTBCHHBI COCTaB
pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHI-,
OpoMua-, woauMa-, KapOoHar-, ¢ocdar-, CuIMKar-, cyibdar-,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHUS, WOHBI W3YYCHHBIX METaJIOB,
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB

[1o Teme: «XuMHsI 1 OKpYKAIOIIAs CPEIay

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XuMHueckux rnousatuil: [1/IK Bemecrtsa;
KOPpPO3Hs METAJLIOB

3.2

MIPUMEHSITh OCHOBHBIE OIIEpPAlldd MBICIIUTEIIBHON JESITEIBHOCTH —
aHalu3 W CHHTE3, CpaBHEHHUE, O0O0OOIIEeHHE, CUCTEMATHU3alINIO,
BBISIBJICHHE TIPUYHUHHO-CIICJICTBEHHBIX CBS3EH — JIJIS1 U3y4EHUS CBONCTB
BCIIECTB M XHMHUYECKUX PEaKIUi; €CTECTBEHHO-HAyYHBIC METOJbI
MO3HAHUS — HAOJIIOJICHUE, H3MEPEHUE, MOICIINPOBAHUE, DKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN )

IIpoBepsieMbie 3J1eMEHTHI COACPKAHUS

Kon

[TpoBepsieMblil 3JIEMEHT COACPKAHUS

1

BemectBo u xummnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuii 3akoH. [lepuonnyeckas cucremMa XUMMHYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUH
CBOMCTB XMMHYECKHUX JIEMEHTOB IEPBBIX TPEX MEPUOAO0B, KK, KAJIbLIUSI U
X COCOIWHEHHHM B COOTBETCTBUH C TIIOJIO)KEHHUEM  DJIEMEHTOB B
[Teprnoanyeckoit cucteme u CTpPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BUIbI XUMUYECKOW CBSI3U. THUIBI KPHUCTAILIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOU
pEeIIeTKH W BUJA XUMHYECKOW cBsizu. Kiaccudukanus m HOMEHKIATypa
HEOPraHUYECKHUX BEIIECTB (MEXKIyHAPOAHAS U TPUBHAJIbHAS). XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCA K PA3JMYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHU, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILIECTB

1.3

Knaccudukanus XUMHYECKHX PEAKIMA MO0 pa3IuYHBIM Mpu3HaKaM (10
YUCITy W COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TETUIOBOMY
a¢dekTy, Mo U3MEHEHHUIO CTETICHEeW OKUCICHUS! XUMUIECKIX JIEMEHTOB, TI0
00paTUMOCTH, MO YYaCTUIO KaTalau3aTropa). DK30- U SHIAOTEPMUUYECKUE
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pe€aKuun, TCPMOXUMHUYCCKNC YPABHCHH. [Tonstue o CKOpOCTH XUMHYECKOM
pCaKmnuun

1.4

ITonsarue 06 O6paTI/IMI>IX )41 H€O6paTI/IMI)IX XUMHNYCCKHUX PCAKIUAX. [lonsiTue
O TOMOI'CHHBIX H TICTCPOI'CHHBIX PCAKIHAX. I[IonsaTHe 0O XHUMHYECKOM
PaBHOBCCHM. CDaKTOpLI, BJIMAIOONIMC HA CKOPOCTb XUMHUYECKOMN pCaKIun
" ITOJIOKCHUC XUMHNYCCKOTI'O PaBHOBCCHS

1.5

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE  PEAKIIMH, JJICKTPOHHBIN  OasaHc
OKHCJIUTEIPHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHHE ypaBHEHUUN
OKHCIIUTETHhHO-BOCCTAHOBUTEIIBHBIX PEaKIUid C HCIIOJIb30BAaHUEM METOjIa
AJIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOITUTUUYECKOM JACCOLNAIIUY. DIIEKTPOJIUTHI
Y HE3JIEKTPOJIUTHI. KaTHOHBI, aHMOHBI. ME€XaHU3M JIUCCOIMALINU BEUIECTB C
pPa3IMYHBIMH BUJAMH XUMUYECKOH CBsi3H. CTeneHb aucconuann. CHIbHbIE
U cialble ANIEKTPOIUTHL. Peakiuu moHHOro oOMeHa. Y CJIOBHS MPOTEKAHUS
peakiuii HIOHHOrO OOMEHa, TOJIHBIC U COKpAallleHHbIE MOHHBIE YPaBHEHUS
peakuumii. CBoMCTBa KUCJIOT, OCHOBAHUMU U COJIEH B CBETE MPEACTABICHHUN 00
ANEKTPOJUTUYECKON JHccounanuu. KadyecTBEHHbIE pEaKIUd Ha HWOHBI.
[TonsiTre o rugponuse coleit

1.7

XVWMHYECKHUI SKCTICPUMEHT: 03HAKOMJICHHE C MOJICTISIMU KPUCTATUTMYECKUX
pPENIeTOK HEOPTraHMYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta
M anMasa), CJOXHBIX BEHIECTB (XJOpUAa HATpusi); HCCICIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIIMHU OT BO3JACHCTBUS Pa3TUIHBIX
(bakTopoB; HCCIEAOBaHUE OJIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB,
mpolecca JUCCOLMAIMM  KHCJIOT, IIejdodye u  cojie  (BO3MOXHO
UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); IPOBEICHUE OTIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKAHWS PEaKIuid HOHHOrO0 OOMeHa
(oOpazoBanue ocajaka, BBIJACICHUE Tras3a, oOpa3oBaHUE BOJBI); OMBITOB,
WJUTIOCTPUPYIOIIUX MIPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
(ropeHuwe,  peakuuu  Pa3NOKEHHs, COCIUHEHHMs);  paclO3HaBaHUE
HEOPTaHWYECCKUX BEIIECTB C IMOMOIIBIO KaYECTBEHHBIX PEAaKIMi Ha HOHBI,
pEeIIeHNe SKCIIEPUMEHTAIBHBIX 33724

Hemeramnsl u ux COCANHCHUA

2.1

OO6mass xapakTepucTuka rajgoreHoB. OCOOGHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHne u (uU3NUECKHe CBOMCTBA
IPOCTBIX BELIECTB — raJIor€HOB. XMMUYECKUE CBOMCTBA HA IIpUMEpE XJIopa
(B3auMoeiCTBHE C METAINIAMU, HEMETAJJIaMU, IIEJI04aMHu ). XJI0POBOJIOPO/I.
ConsiHast KUCIOTa, XWMHYECKHE CBOWCTBA, MOJYy4YeHUE, HPUMEHEHHUE.
JleicTBue Xjopa U XJIOPOBOAOPOJA HAa OPraHU3M 4YelioBeKa. BaxHeumue
XJIOPUJBI U UX HAXOXKIAECHUE B PUPOJC
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2.2

OO0mas xapakrepuctuka 31eMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTEpHblE CTENEeHU OKuciaeHus. CTpoeHue U (pu3uvecKue
CBOMCTBA IIPOCTBIX BEHIECTB — KHCIOPOJAa M Cepbl. AJIIOTPOIIHBIE
Moau(UKaMK  KUCIOpoJa W cepbl. XWMHUYECKHE CBOMCTBa CEpBHI.
CepoBoniopoJi, cTpoeHue, (pusnueckue U XuMuueckue cBorcTBa. OKCHIIbI
cepbl Kak MPEICTAaBUTENM KHCIOTHBIX OKCHIOB. CepHas KHCIOTA,
(puznyeckue U XUMHUYECKUE CBOMCTBA (00IIME Kak NpeACTaBUTENs Kiacca
KUCIOT U crenupuyeckue). XUMUYECKUE PEaKIUH, JIeXkKalllue B OCHOBE
MPOMBIIIJICHHOTO Croco0a MOMy4eHHus CepHOMl kucnothl. [Ipumenenue.
Conu cepHOW KHCIOTHI, KayeCTBEHHas peaklus Ha Cyab(aT-HOH.
HaxosieHue cepsl U €€ COEIMHEHNI B IPUpOoie. XUMUYECKOE 3arpsi3HEHHE
OKPYXKAIOILEH CpeJibl COETMHEHUSAMU cepbl (KUCIOTHBIE T0XKAH, 3arPSI3HEHNE
BO3/lyXa U BOJJOEMOB), CITOCOOBI €r0 MPEI0TBPAILCHHS

2.3

OO0mias xapakTepucTHKa 3J1eMEeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. A3OT, paclpoOCTpPaHEHUE
B IpUpOJE, (puU3NUEecCKHue M XUMUYecKkhe cBoicTBa. KpyroBopor aszora B
npupojae. AMMHUaK, ero (U3N4YECKue 1 XUMUYECKHE CBOWCTBA, MMOJYyYEHUE U
npuMeHeHue. Coiau aMMOHMS, MX (U3NYECKUE U XMMHUYECKHE CBOICTBA,
npuMmeHeHne. KauecTBeHHas peakiys Ha MOHbl aMMOHUS. A30THasi KACIIOTA,
ee TmojiydeHue, (¢PU3MYECKHME UM XUMHUYECKHEe CBoWcTBa (0OImMe Kak
MpEeACTaBUTENS Kjlacca KuciaoT u  crneuuduueckue). Hcenonb3zoBaHue
HUTPATOB U COJE€M aMMOHMS B KadeCTBE MUHEpaJbHBIX YI0OpEHUM.
XVMMHUYECKOE 3arpsi3HEHHE OKpYXKalolleld Cpelapl COENMHEHMSIMHU a30Ta
(KUCTIOTHBIE NOXKIH, 3arPA3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB)

2.4

®ochop, amnmorpomHbie  Moaudukanuu  dochopa,  Dusmyeckue
u xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopnas kuciora,
¢usznyeckue M XUMHYECKHE CBOICTBa, moyiyueHue. Vcmonb3oBaHue
¢docdaToB B KaueCcTBE MUHEPATBHBIX yI0OpEHUI

2.5

O6mrast xapakrtepuctuka saemMeHToB [VA-rpynmel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEepHbIE CTENEHU OKUCIEHUS. YTIJEpoJd, aUIOTPOIHbIE
MoauUKAIMK, PACTIPOCTPAHCHUE B TIPUPOJE, (PU3NUECKUEe U XUMUUYECKUE
cBoiictBa. AncopOums. KpyroBopor yriepoga B mnpupoae. Okcuabl
yriaepoja, ux (pU3n4ecKkue U XMMHUYECKHE CBOWCTBA, NEHCTBHUE HA JKUBBIC
OpraHM3Mbl, MOJy4YeHHE W TMPUMEHEHHE. DKOJOTUYECKHE MPOOIEMBbl,
CBs3aHHBIE ¢ okcuaoM yrieposaa (IV); rumoresa rio0anbHOTO MOTETICHUS
KJIUMaTa; MapHUKOBBIM 3¢ @dekT. VYronbHas KHCIOTa W €€ COJM, HX
duznueckue M XUMHUYECKHME CBOICTBA, IMOJIYyYEHHWE U TPUMEHEHHUE.
KauectBenHnast peakiusi Ha KapOoHAT-WOHBI. Mcronb3oBaHue KapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM XO35HCTBE
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2.6

[lepBoHayanbHbIE NOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COEUHEHUSIX
yriaepoaa (MeTaH, 3TaH, STWJICH, alleTUJICH, 3TaHOJ, TIUIEPUH, YKCyCHas
kucnora). x cocraB u xumudeckoe crpoeHue. [lonstre o Onomornyecku
BaXKHBIX BEILLECTBAaX: XHUpax, OeNKax, yriaeBoJax — M UX POJIM B KU3HU
yenoBeka. MarepHalbHOe E€IMHCTBO OPTaHUYECKUX W HEOPTraHUYECKHX
COeIMHEHUN

2.7

Kpemuuii, ero ¢Qusuueckue ¢ XHUMHYECKHE CBOWCTBA, IMOJy4YECHHE
U npuMeHeHue. CoequHeHUs] KpeMHUs B npupoze. O0mue mpencTaBieHus
00 oxcune kpemHus (IV) u kpemuueBoil kucnore. CHIMKATBI, HUX
UCIIOJIb30BaHWE B OBITY, MEIMIMHE, IPOMBIIUIEHHOCTH. Baxneilme
CTpPOMTENIbHbIE ~ MaTepuajbl: KepaMHKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpoOmeMbl 0€30MacHOr0 HMCHOJB30BAHUS CTPOMUTENIBHBIX
MaTEpHUAJIOB B IOBCEIHEBHOMN KU3HU

2.8

XVWMHYECKUI 3KCIEPUMEHT: U3y4eHHE 00pa3lioB HEOPraHUYECKHUX BEIECTB,
CBOMCTB COJISHOW KHCJIOTBHI, TPOBEJECHHWE KAuEeCTBEHHBIX PpPEaKIUi
Ha XJIOPUI-UOHBI W HAONIOJEHHWE MPU3HAKOB HUX MPOTEKAHUS, OIBITHI,
oTpaxaromue (u3snyeckue M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX
COEIMHEHU (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPHAIIOB); O3HAKOMJICHUE
¢ o0pa3uamMu XJIOpUIOB (raJoOreHruI0B); O3HAKOMIIEHHE ¢ 00pa3liaMH Cepbl U
€€ COeQUHEHUsSMU (BO3MOKHO HCIOJIb30BAaHUE  BHUJICOMATEPHUATIOB);
HaOIOJIGHHEe  mpolecca  OOyIriIMBaHWUS — caxapa  IMOJ  JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KHCJIOThI; M3YUYCHUE XUMHUYECKUX CBOWMCTB
pa30aBIEHHON CEpHON KHUCJIOTHI, MPOBEJACHUE KAYECTBEHHON peaKIMu Ha
cynb(dar-uoH W HaONIOJEHUE MPU3HAKa €€ MPOTEKaHUs; O3HAKOMIJIEHHE C
¢u3nuecKuMu CBOWMCTBaMH a3o0Ta, Gocdopa U UX COCTUHEHHUM (BO3MOMKHO
UCIIOJIb30BAaHUE BHUJCOMATEpUaAIOB), oOpasiamMu a30THBIX U (HOCHOPHBIX
yI0OpeHuii; ModyuyeHne, cCoOupaHue, pacro3HaBaHUE U W3yYE€HHE CBOMCTB
aMMHaKa; IPOBEICHNE KaYeCTBEHHBIX PEaKIIMi Ha MOH aMMOHus U docdart-
MOH W U3y4YeHHE TMPU3HAKOB MX TMPOTEKaHUs, B3aUMOJEHCTBHUE
KOHIEHTPUPOBAHHOM  a30THOM  KHCIOTBI €  MeAbl0  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB); W3YyUYECHHUE MOJIENIe KPUCTAIITUMYECKUX
pemieTok anMmasa, rpadura, ¢yinepeHa; O3HaAKOMJIEHHE € MpPOLEeccoM
afcopOIIMM  PAcCTBOPEHHBIX  BENMIECTB  AKTUBUPOBAHHBIM  yIJIEM U
YCTPOMCTBOM MpPOTHUBOTra3a; IOJy4YeHHE, COOMpaHHe, paclio3HaBaHUE U
U3Y4YEHHE CBOMCTB YIJIEKUCIIOrO ra3a; MpOBeJACHHE KaUeCTBEHHBIX pPEeaKIUi
Ha KapOOHAT- M CUJIUKAT-UOHBI W M3YYCHHE IMPU3HAKOB WX MPOTEKAHWS,
O3HAKOMJICHUE C MPOAYKIHMEH CHIMKATHOW MNPOMBIILIEHHOCTH; pPEIlIeHUe
OKCIIEPUMEHTANLHBIX 3a7ad Mo TeMme «BakHeimme HEMETaubl U UX
COEJIMHEHUS

MeTaibl U UX COCANHCHUA
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3.1

OO11as XxapakTepuCTUKa XUMHUECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUH
UX ToJoxeHus B llepumonnueckon cucreme XHUMHUYECKHX dieMeHToB /.M.
MenneneeBa u crpoeHuss atoMoB. CTpoeHue MeTauioB. MeTtannudeckast
CBA3b U METAJNINYECKAs] KPUCTAIUIMYECKAs] PEeIIeTKa. DJIEKTPOXUMHUYECKUI
PAI HAPSDKEHUM METAIIIIOB

3.2

Ouznueckre W XUMHYECKHE CBOMCTBa MeTamuioB. OOmme Ccrnocoobl
nostyueHus: MetasuioB. [IoHATHE 0 KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI
3aIUThI UX OT Koppo3uu. CriiaBel (CTajb, YyTyH, TIOPATIOMUHUN, OpoH3a) U
UX MPUMEHEHUE B OBITY U IPOMBIIINICHHOCTH

3.3

[Ilenounbie MeTaIIbL: MOJ0KeHUE B [leproanueckoil cucreMe XuMUIeCKUX
anemeHToB J[.MI. MenneneeBa; CTpO€HHE HMX AaTOMOB;, HAaXOXKJICHUE B
npupoje. Ouznueckue U XUMMHUUYECKUE CBOMCTBA (Ha MpUMeEpe HATpusi U
kanusi). OKCUbl U THAPOKCUIBI HATpUs U Kanus. [IpuMeHeHue menoYHbix
METAJIOB M UX COCTUHECHUU

3.4

[[lenoyno3eMenbHbIE  METaljdbl MarHMid M KaJdbLlUM: MOJOXKECHUE
B Ilepumognueckoit cucremMe xumuueckux sjaemeHtoB .M. Menneneena;
CTPOEHHE UX aTOMOB; HaXOXJICHUE B mpupoac. PU3NUECKUEe U XUMUYECKUE
CBOMCTBA MarHMsl M Kalbllusg. BakHelInne coeauHEHUsS KalbIds (OKCHI,
TUAPOKCU]I, COJN). JKECTKOCTh BOJIbI M CIIOCOOBI €€ YyCTpaHEHUs

3.5

AmomuHui: nosioxkeHne B Ilepuogumyeckor CHCTEME XUMHUYECKUX
aneMeHTOB [[.MI. MenneneeBa; CTpoeHHE aTOMa; HAaXOXIACHUE B IPUPOJE.
duznyueckre U XMMHUYECKHUE CBOWCTBA aIFOMUHUSA. AM(OTEpHBIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS

3.6

Keneszo: nmomoxenue B lleprpoanyeckor CUCTEME XUMHUYECKUX 3JIEMEHTOB
JI.. MenaeneeBa; CTpoeHUE aToMa; HaXx0XKAEHUE B npupoje. Gusnueckue
Y XUMHUYECKHE CBOMCTBA keme3a. OKCuabl, TuApoKCcHIbl U conu xene3a (1)
u xene3a (III), ux cocta, CBOMCTBA U MOTYyYEHHE

3.7

XUMUYECKUM DKCIIEPUMEHT: O3HAKOMJIGHHE C 00pas3liaMd METaliIOB U
CIUTABOB, UX (PU3MYECKUMH CBONCTBAMHU; M3yUYCHHUE PE3YJIHTAaTOB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), OCOOCHHOCTEM
B3aMMOJICUCTBHS OKCHJIA KajbllUsd ¥ HATpUs C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPHUAIIOB); UCCIICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mpoiiecca TOPEHUs Kejae3a B KHUCIOpoJe (BO3MOXKHO WCIIOIh30BaHUE
BHJICOMATEPHAIIOB); TMPU3HAKOB NPOTEKAHWS KAYECTBEHHBIX PEAKIUN Ha
HMOHBI (MarHus, KaJbIys, allOMUHU, TIMHKA, sxene3a (I1) u sxenesa (111), meau
(IT); maGmroieHrie 1 OMUCAaHWE TIPOIIECCOB OKPAITMBAHUSA TJIAMEHU MOHAMU

HaTpusia, Kajlud W KaJIbIUA (BOBMO)KHO HCIIOJb30BaHHUC
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BI/II[COMaTepI/IaJIOB); HCCJICA0OBAHHUC aM(bOTepHLIX CBOICTB T'uApOKCHuIa
AIIOMUHUA U TUAPOKCHU/IA LIMHKA, PCIICHUC SKCIICPUMCHTAJIBHBIX 3a/Ja4 I10
TeMe «BakHenInme MeTaibl M UX COCIHMHCHUA»

Xumus 1 OKpysKaronas cpena

4.1

HoBeie maTepuaiisl u TexHonoruu. Beuectsa u Marepuansl B IOBCEIHEBHOU
YKU3HU Y€JIOBEKAa. XUMUS U 3I0pOBbE. be3ormacHoe ucroab30BaHUE BEIIECTB
Y XMMHYECKUX peakiuii B ObITy. [lepBast moMoIIbs pU XUMHUUYECKUX 0KOTax
Y OTPaBJICHUSX

4.2

OCHOBBI  3KOJIOTMYECKOW TPaMOTHOCTH. XHMHMYECKOE  3arps3HEHUE
okpyxarmend cpeasl [IJIK. Ponb XuMuu B pElIEHUH 3KOJIOTHYECKHUX
npo6sieM. [IprpoaHble ICTOYHUKH YTIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3,
HEe(]Tb), IPOIYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XVWMHUYECKUI HKCIIEPUMEHT: HM3y4YeHUE 0Opa3loB MaTepHaIOB (CTEKIIO,
CIUIaBbl METAJUIOB, IOJUMEPHBIE MaTEPHAJIbI)
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NEPEYEHb (KOJIU®UKATOP) MIPOBEPSIEMbBIX TPEFOBAHUI

K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

N DJIEMEHTOB COJAEP)KAHUS IO XUMHNU

Jlj1 mpoBeIeHUs] OCHOBHOT'O T'OCYIapCTBEHHOTO AK3aMeHa 1o xumui (panee — OI'D
M0 XHMMHH) HCIIOJIB3YETCSl TMepedyeHb (KOoAu(pUKATOp) TMPOBEPSIEMbIX TpeOOBaHUM
K pe3yJbTaTaM OCBOEHMsI OCHOBHOM 00pa30BaTEIbHON IPOrpaMMbl OCHOBHOT'O OOIIETO
o0Opa30BaHMsI U AIIEMEHTOB COACPKAHUSL.

IIposepsiembie Ha OI'D Mo xumMKuu TPeOGOBAHUS K Pe3yIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHON MPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs

Kog
IIPOBEPSIEMOTO
TpeOOBaHUS

ITpoBepsiembie TpeOOBAaHUS K IIPEAMETHBIM pe3yJIbTaTaM 0a30BOT0
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe DI'OC

1

IIpencrasienue:

1.1

O TO3HABA€MOCTH SBJIICHUM TIPUPOJBI, MOHUMAHHWE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMMUYECKON HAyKH KakK 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIEed KyJIbTypbl W MPAKTHUUYECKOU
NEATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOI'O OOILECTBa;
IIOHMMAaHHUE MECTA XUMUHU CPEIU IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAYYHBIX METOJax MO3HaHMUS, B TOM YHUCIE SKCIEPUMEHTAIbHBIX U
TEOPETHUYECKUX METOJax MCCIECJOBAaHUS BELIECTB W H3yYCHHUS
XUMHUYECKUX  peaKkUui; yMEHUE UCIIOJIB30BaTh  MOJEIHU
JUTs1 OOBSICHEHUS CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

o chepax npodeccuoHaTLHON JEATETBHOCTH, CBSI3AaHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JIOCTHXKEHUSX
XUMHUYECKOM HayKH, YTO IMO3BOJUT OOYYaroOUIMMCS pacCMaTpHUBaTh
XUMHUIO KaK cpepy cBoer Oynyiieit mpopecCuoHaIbHON AesITEIbHOCTH
U cliejaTh OCO3HAHHBIM BBHIOOP XMMHUHM KakK MPOQPMIBHOTO MpeaMeTa
P TIEPEX0/JIe Ha YPOBEHb CPETHEr0 O0IIEro 00pa3oBaHus

Brnagenune cucreMor XMMUYECKHX 3HAHUM U YMEHHUE NPUMEHSTH
CUCTEMY XMMHUUYECKHUX 3HAHUH, KOTOpasi BKJIIOYAECT:

2.1

Ba)KHEHUIITE XUMUYCCKHUE TIOHATHS: XMMHYCCKHU DJIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CJIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJHASA CMECh, OTHOCUTEIbHBIE AaTOMHAs U MOJEKYJspHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJSPHBIMA
00beM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb (CpedHsisa), XMMHUYECKas
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peakuus, peakuuu COEIUHEHMs, PEaKLUU pa3jokKEHUs, pPeaKklHuu
3aMEIICHUsI, peakiuu OOMeHa, TeIuIoBOW 3(PdeKT peakmmuu, HK30-
Y SHIOTEPMUYECKHE PEAKIUH, PACTBOP, MACCOBASI AOJSI XUMUYECKOTO
3JIEMEHTA B COEAMHEHNH, MacCOBasi J0JIS ¥ IIPOLIEHTHAs! KOHIEHTpaLUs
BEILIECTBA B pacTBOpE, SAIpO aTOMa, JJIEKTPOHHBIM CIIOW aToMa,
aTOMHasi OpOUTAalIb, paiuyC aTOMA, BaJICHTHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKas CBSI3b, ANEKTPOOTPHULIATEIBHOCTD, NoJIApHAas
Y HEMOJISIpHAs KOBAJEHTHAs CBsS3b, MOHHAs CBSI3b, METaJUIMYECKas
CBSI3b, KpUCTAJTIMUECKASI pelIeTKa (aATOMHAs, HOHHAs, METAJUIMYECKas,
MOJIEKYJIIpHAsi), UOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEIJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT JUCCOLMAIMs, pPEaKIU HOHHOTO OOMEHa,
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIbHBIC peakuuu, OKHUCIIUTENb U
BOCCTAHOBUTENb, OKHCIEHUE M BOCCTAHOBJICHHME, JIIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpATUMBbIE pEaKluu,
CKOPOCTh XMMHYECKOM peakuuu, karammsarop, IIJAK, xopposus
METaJUIOB, CILJIaBbI

2.2

OCHOBOIIOJIararolNe 3aKOHbI XHMHH: 3aKOH COXPaHECHUS MaccChl,
nepuoguueckun 3akoH J[.MI. MenneneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTaapo

2.3

TEOPUH  XHMHHU: ATOMHO-MOJIEKYJISIPHAS TEOpUs,  TEOpHs
AIEKTPOJIMTUYECKON JUCCOLUALINN

Brnaaenne ocHOBaMy XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH

3.1

YMEHUE MPABUIILHO MCIIOIH30BaTh N3YYCHHBIC BEIECTBA M MaTCPHAITBI
(B TOM 4HClI€e MHHEpaJIbHBIE YAOOPEHHS, METAJIbl W CIUIABBI,
MPOIYKTHl TIEPEPaOOTKA TPHUPOJHBIX HCTOYHHKOB YTIIEBOIOPOIOB
(yrns, mpupogHoro rasa, HedTH) B OBITY, CETLCKOM XO3SHCTBE, HA
MIPOU3BOJICTBE U TOHMMAaHHUE 3HAYEHUS )KUPOB, OCITKOB, YTIAECBOIOB IS
OpraHu3Ma 4YeJIOBEKa; YMEHHE MPOTHO3UPOBATH BIUSHUE BEIIECTB U
XUMUYECKUX TPOIECCOB HA OPTraHWU3M YEJIOBEKa M OKPYKAIOIIYIO

IPUPOAHYIO CpEy

3.2

YMEHHE UHTETPUPOBATh XMMHUUECKHE 3HAHUS CO 3HAHMSIMH APYTUX
y4eOHBIX MPEIMETOB

3.3

HaJIM4YME OMbITa PaOdO0THI C PA3IMYHBIMU MCTOUHUKAMU MH(POPMALMU
N0 XMMUU (HAydyHass U HAy4YHO-TIOMYJIApHAas JUTEparypa, CIOBapH,
CIIPABOYHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTUBHO OLICHHUBATDH I/IH(I)OpMaHI/IIO O BCHOICCTBaAx, HX
MMpEBpaAICHUAX )41 IMPaKTHYCCKOM IMPUMCHCHNHU u YMCHHC
HCIIOJBb30BATh €€ AJI pCIICHUA y‘{€6HO-HO3HaBaT€JII>HBIX 3agad
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Biiasenre OCHOBaMM MOHSATHUHHOTO anmapata ¥ CHMBOJIMYECKOIO
S3bIKA XUMUHU JJISI COCTaBJICHUS (POPMYJT HEOPTaHUIECKUX BEIIECTB,
YPaBHEHHM  XUMHYECKMX  PEaKUWil; OCHOBAMHU  XUMHUYECKOHU
HomeHkJaTypsl (IUPAC u TpuBuanbHOM)

5 YMeHue oOBSICHITH CBsI3b MOJIOKEHHUs AyieMeHTa B llepuoamueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XAMHUYECKUX DJIEMEHTOB (COCTaB M 3apsja  sapa, oO0IIee YHCIIo
DJIGKTPOHOB), PpACIPENCICHHEM JJCKTPOHOB TIO0 DSHEPTreTHYCCKHM
YPOBHSIM aTOMOB TI€PBBIX TPEX MEPUOJIOB, KAJINS U KATBITHS

6 [IpencraBieHue o NEPUOJUIECKON 3aBUCIMOCTH CBOMCTB XMMHUYECKUX
AJIIEMEHTOB (paJiiyC aToma, 3JIEKTPOOTPHUIATEIBLHOCTh), MPOCTHIX U
CJIOKHBIX BEIIECTB OT TIOJIOKCHHS 3JIeMeHTOB B Ilepmoamdeckoit
cucteme (B MaJIbIX IEPUOJIaX U TVIABHBIX MOATPYIIAX) U JIEKTPOHHOTO
CTpOEHUS aTomMa

7 YMeHue kiaccuuumpoBarh:

7.1 XUMUYECKHUE IIIEMEHTHI

1.2 HEOpPraHWYECKHUE BEIIECTBA

7.3 XUMHUUYECKUE PEAKLIUU

8 YMeHue onpenessrTh:

8.1 BaJICHTHOCTh U CTENECHb OKHUCIICHUS XMUMHYECKUX AJIIEMEHTOB, 3apsij
MOHA

8.2 BUJ XUMHUYECKOW CBS3M W THUIN KPHUCTAUIMYECKOH CTPYKTYpPHI
B COCIMHCHUSX

8.3 XapakKTep CPEIbl B BOJHBIX PACTBOPAX BEIIECTB (KMCIIOT, OCHOBAHHH )

8.4 OKHUCJIUTEINIb U BOCCTAHOBUTEIh

9 YMeHne XxapakTepru30BaTh (PU3NIECKUE U XUMUUYECKHE CBOMCTBRA!

9.1 MPOCTBIX BeEmIeCTB (KHUCIOPOJ, O30H, BOAOponA, Tpadwur, ammas,
KpeMmHu#, azor, ¢ocdop, cepa, XJOp, HATPUH, Kaauh, MarHui,
KaJIBITUH, aTFOMUHUH, JKEJI€30)

9.2 CJIOHBIX BEIIECTB, B TOM YHCJI€ MX BOJHBIX pPAacTBOpPOB (BOja,

aMMHUaK, XJIOPOBOAOPOJ, CEPOBOMOPOJ, OKCHUIABI M THIPOKCHUIBI
metaioB | — A rpynn, amomunus, meau (Il), nunka, ’xenesa
(I1'm II0), oxcuapr yrnepona (11 u IV), kpemuus (1V), azora u dochopa
(IIT u V), cepwr (IV u VI), ceprucras, cepHasi, a30TUCTas, a30THasl,
dbocdhopHas, yrojibHas, KpeMHHUEBasE KUCIOTA U UX COJIH)
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9.3

IPOTHO3UPOBaTh M XapakTepU30BaTb  CBOWCTBA  BEILECTB
B 3aBUCHMOCTH OT UX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B
3aBUCUMOCTH OT X CBOWMCTB, BO3MOKHOCTb MPOTEKAHUSI XUMHUYECKUX
MPEBPAICHUI B PA3JIMYHBIX YCIOBUAX

10 YMeHHe COCTaBIsATh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS PEaKIINA,
B TOM YHCJIE:

10.1 peakIuii HOHHOTO OOMeHa

10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA

10.3 WUTIOCTPUPYIONIUX ~XMMHUUYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB
(TpyIin) HEOPraHUYECKUX BEUIECTB

10.4 MOATBEPAKAAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXK 1Y HUMH

11 YMeHune BbIUUCTATh (IPOBOAUTH PACUETHI):

111 OTHOCUTEJIbHYI0 MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUN

11.2 MAacCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3on

114 [0 YPaBHEHHSIM XHUMHUYECKUX PEaKUUM M HAXOAUThb KOJIUYECTBO
BEIECTBa, 00bEM U MACCy PEareHTOB WM MPOIYKTOB PEaKIuu

12 Bnanenue (3HaHUE OCHOB):

12.1 OCHOBHBIMH  METOJaMHU  HAy4YHOTO TIO3HaHUsA  (HaOJIOJCHHME,
U3MEpPEHUE, DKCIIEPUMEHT, MOACIIUPOBAHUE) TTPU U3yUEHUH BEIIECTB U
XUMUYECKUX SBJICHUHN; YMEHHE cQopMyIupoBaTh MpoOIeMy u
MPEIOKUTD IMYTH €€ PelIeHUs

12.2 O0e3omacHOM pabOThl ¢ XMMUYECKMMHU  BEIIECTBAMU, XUMHUYECKOMN
MOCYI0M U JTaOOpaTOPHBIM 000PYyI0BaHUEM

12.3 mpaBuIaMu 0€3011aCHOTO OOPAICHUS C BEIIECTBAMU, UCTIOIH3YEMbIMH
B MMOBCEHEBHOMN JKU3HU, MPABUJIAMU MOBEICHUS B IEJISX COCPEIKCHUS
3I0POBbSl M OKPYXKArOIIEH MNPUPOAHOM Cpenbl; MOHMMAaHUE Bpeaa
(omacHOCTH) BO3JEHUCTBUS HA >KUBBIE OPraHU3MBI OIPEAEICHHBIX
BEILIECTB, CIIOCOOOB YMEHBIIECHUS] U TPEAOTBPAIICHUS UX BPEIHOTO
BO31€HCTBUA

13 Hanuuue npakTUYeCKUX HaBBIKOB IUIAHUPOBAHUSI U OCYIIECTBICHUS

CICAYIOMNX XUMHYCCKHUX SKCIICPUMCHTOB!
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13.1

HN3YyUCHHUC U OIIMCAHHC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUC
C CI)I/I3I/I‘-IGCKI/IMI/I )41 XUMHWYCCKHUMHU SABJICHUAMU, OIIBITHI,
WIITIOCTPUPYIOIIHC IIPU3HAKHU ITPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

HN3YyUCHUC cIroco6oB Pa3aCIICHUA cMmecen

13.3

MOJy4YEHUE KUCIOPOIa U U3YUEHHUE €TI0 CBOMCTB; MOJIYYEHHE BOIOPOAA
M M3YYEHHE €r0 CBOMCTB; MOJYYCHUE YTICKUCIOro ra3a U U3y4YEHUE
€ro CBOMCTB; IMOJyYEHHE aMMHAaKa U U3yUYECHUE €r0 CBOWCTB

13.4

IIPUTOTOBJICHHUC PaCTBOPOB C onpeﬂeneHHoﬁ MacCOBOM I[OJ'ICﬁ
PaCTBOPCHHOI'O BCIICCTBA

13.5

pUMEHEHUE UHIMKAaTOPOB (;lakmyca, METHJIOpaHKa
u denondranienHa) s ONpPECIICHUs] XapaKTepa Cpelibl B pacTBOpax
KHUCIIOT U IeJIouei

13.6

HCCIIEIOBAHUE M OIMCAaHUE CBOWCTB HEOPraHUYECKUX BEILIECTB
PAa3IMYHBIX KJIACCOB; U3YUYECHHUE B3AUMOAECHCTBHS KUCIOT C METAJNIAMM,
OKCHJAaMHU  METaJUIOB, PAacTBOPUMBIMA U  HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMH; IIOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOIO MeETajUla JPYrMM U3 PacTBopa  COJIM;
uccienoBanue amM(GOTEPHBIX CBOWMCTB THUIPOKCHIOB AQIIOMUHUS U
LIUHKA

13.7

pellIeHne PKCIEPUMEHTANIbHBIX 3a/1ay Mo TeMaM: «OCHOBHBIE KI1aCChl
HEOPraHUYECKUX COCIUHCHUI; «INEKTPOIUTHYECKAS
nucconuanusy; «BakHelme HeMeTallIbl W HX COCAUHCHHSY,
«BaxxHelnme MeTanIbl 1 UX COSIUHECHUS

13.8

XUMUYECKAE  OKCIEPUMEHTBI,  WUTIOCTPUPYIONIME  TPU3HAKA
MPOTEKaHUsI PEaKIMii MOHHOTO OOMEHa; KauyeCTBEHHBIC PEaKIMH Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HMOHBI: XJIOpHUI-, OpoMuj-,
woaua-, cyiabdar-, ¢docdar-, KapOoOHAT-, CHUIUKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI AMMOHHMSI, MarHus, KaibIl¥s, aJTFOMUHUS,
kenesa (2+) u xenes3a (3+), meau (2+), nMHKA

14

YwMmenue:

14.1

MPEACTABIATh PE3YyJIbTaThl OKCIEpPUMEHTa B (opMe BBIBOIOB,
JIOKA3aTelbCTB, TpadUKOB U TAOMUIl W BBHISBISATH SMITUPUUECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHaBIMBATh CBSA3H MEXKAY peaibHO HAOII0JaeMbIMU XUMHUECKUMU
SABJICHUSIMU U IIPOLECCAMM, IPOUCXOJAIMMH B MAKpO- U MUKPOMUDE,
OOBSICHATH MPUYMHBI MHOT000pa3us BELIECTB
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HepequL JIEMECHTOB COACPKAHUA, IIPOBEPHAECMBIX HA OCHOBHOM IOCyJIapCTBCHHOM
IK3aMEHE 110 XMMHUH

Kon [IpoBepsieMbld AIEMEHT COAEPKAHUS
1 [TepBoHavaIbHBIE XUMUYECKUE MTOHATHUS
1.1 YucTelie BenecTBa u cMecu. CriocoObI pa3iesIieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JeMEHTbl. CUMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA.
1.3 Xumundeckass (opmyna. BameHTHOCTh aTOMOB XHMHYECKUX DJIEMEHTOB.
CreneHb OKHCICHUS
1.4 3aKOH IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHTENbHAS AaTOMHAs Macca.
OtHocuTenbHas MOJEKyIspHas wmacca. MaccoBass J0JsI XUMHUYECKOTO
3JIEMEHTA B COCAMHECHUHN
1.5 KonuyectBo BemectBa. Momib. Mossipaas macca. Mossipablid 00beM ra3oB.
B3anMocCBs3b KOJIMUECTBA, MACChI M YMCIIA CTPYKTYPHBIX €IMHUIL BEIECTBA
1.6 Pu3NUeCKUe U XUMUYECKHUE SIBJICHUS. XUMUYECKasl peaklys U €€ TPU3HAKHU.
3aKOH COXpAaHEHHUS MACChl BEIIECTB. XMUMUYECKUE YPABHEHHUS
2 [Tepnonnueckuii 3akoH u [lepuoguueckas cucremMa XMMAYECKUAX SJIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB
2.1 Ilepnognueckuit 3akoH. [leprognueckas cucteMa XMMHUYECKHX JJIEMEHTOB
J.N. Menneneesa. I[lepuoasl u rpynnbl. GU3n4eCcKuil CMBICI TTOPSAAKOBOTO
HOMEpa, HOMEPOB MEPHUO/IA U TPYIIIBI JIEMEHTA
2.2 Crpoenue atomoB. CocTaB aTOMHBIX siiep. MI30Tonbl. DiekTpoHbsl. CTpoeHUe
AJIEKTPOHHBIX 000JI0YeK aTOMOB MEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepunonnueckoii cucremsl .M. Menneneena
2.3 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB XMMHUYECKHX SJIEMEHTOB MEPBBIX
Tpex NEPUOJIOB, KaJIusl, KaJIbIIUs (pamuyca aTOMOB,
ANEKTPOOTPULIATENBHOCTH, METAJUTMYECKUX U HEMETAINIMUECKUX CBOWCTB) U
WX COCIMHEHWW B COOTBETCTBUM C IMIOJIOKEHHEM DJJEMEHTOB B
[Tepuoanyeckoi cucteme U CTPOCHUEM UX aTOMOB
3 CrpoeHue BelecTBa
3.1 Xumuueckass cBsi3b. KoBasieHTHast (mojsipHass W HEMOJSIpHAsi) CBA3b.
DJIEKTPOOTPULATENBHOCT XMMHUUYECKUX D3JIEMEHTOB. JoHHas CBs3b.
Merannuueckas CBsI3b
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3.2

Tunsr KPpUCTATNIMYCCKHUX PCIHICTOK (aTOMHaSI, HOHHAa, MCT&HJ’IH‘IGCK&H),
3aBUCHUMOCTDH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHH‘IeCKOﬁ PCUICTKH U BUJIA
XUMHYECKOM CBSI3HU

Baxueimme npeacrtaBuTen HEOPraHMYECKUX BemecTB. Hemeramuibl u ux
coequHeHUA. MeTajuibl U UX COeTUHECHUSI

4.1

Knaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX COCIUHEHUHN: OKCHIOB
(coneobOpa3zyroiue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTEepHBIC)
M HecoJieoOpa3yroIre; OCHOBaHUH (IIEI0YH U HEPACTBOPUMBIC OCHOBAHUS),
KHCIOT (KHCIOpOJACOoAepkKamue U OeCKHCIOpOIHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

4.2

OU3NYECKUE U XHMHUYECKHE CBOWCTBA MPOCTHIX BEIIECCTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, cephl, a30Ta, ¢pocdopa, yriepoia, KpeMHUs

4.3

du3nvecKre U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAILIIOB: JIMTHS,
HaTpus,  KaJius, MarHus W Kajblus,  aJllOMUHUS,  JKejesa.
DNEKTPOXUMHUECKUI PsAJl HATPSHKEHU METAIJIOB

4.4

dusnyeckue W XUMHUYCCKHE CBOMCTBA  BOJOPOJHBIX  COCIMHCHUI
HEMETAJIJIOB: XJIOPOBOOPO/Ia, CEPOBOIOPO/Ia, aMMHAKa

4.5

dusnyeckrue ¥ XUMUYECKHE CBOMCTBA OKCHI0B HeMeTautoB: cepol (1V, VI),
azora (II, IV, V), ¢ocdpopa (III, V), yrnepona (II, IV), kpemuus (IV).
[TonyyeHue OKCHUI0OB HEMETAIJIOB

4.6

Xumudeckue cBoicTBa okcuaoB: MetaiioB |A — A rpynn, nuaka, Mmeau
(1) u xxenesa (11, III). [TosryueHne OKCHIOB METAJIIIOB

4.7

XVWMHYECKHE CBOWCTBA OCHOBAaHMH M  aM(pOTEpPHBIX THAPOKCUIOB
(Ha TpuMepe THUAPOKCHAOB QIIOMUHMS, >Kene3a, IuHKa). [lomydenue
OCHOBAaHHUM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

O6mmue XUMHUYECKHUE CBOWCTBA KUCJIOT: XJIOPOBOJIOPOAHOM,
CEPOBOJIOPOTHON, CEPHUCTOM, CEPHOM, a30THOH, (hochopHOIA, KPEMHUEBOH,
yroiapHOM. OcoOble XMMHYECKHUE CBOMCTBA KOHIICHTPUPOBAHHOW CEPHON H
a30THOU KHUCHOT. [losryyeHue Kucnor

4.9

OO6mue XuMHUYEeCKHUEe CBOMCTBA cpetHuX cotied. [lomyuenue coneit

4.10

[Tonydyenue, cobupanue, pacro3HaBaHHE BOJIOPOJa, KHCIOpOAa, aMMHaKa,
YTIICKUCIIOTO Ta3a B JIAOOpaTOPHUH

411

[TonydeHnne amMuaka, CEpHOM M a30THOM KHCIIOT B TPOMBIIUICHHOCTH.
O01ue cnocoObl MOTy4YeHHs] METAIIOB

412

I'eneTnyeckast CBsA3b MCXKAY KiIaCCaMHW HCOPraHNYCCKHUX COCIUHEHUMN

XUMHUYECKHE PEAKIIUN
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5.1

Knaccudukanus XMMHYECKMX peakIMil MO pas3IMyHbIM MpHU3HAKAM: IO
YUCIYy W COCTaBy YYacCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIJIOBOMY
s dexTy, Mo U3BMEHEHHIO CTENIEHEN OKUCIICHHSI XUMUYECKUX JIEMEHTOB

5.2

TeruoBoit >PheKT XUMUYECKON peaklii, TEPMOXUMUYECKHUE YpaBHEHHUS.
DK30- ¥ 3HIOTEPMUUYECKHE pEaKINKU. TepMOXUMHUECKUE YPABHEHHUS

5.3

OKHCIUTENHHO-BOCCTAHOBUTEILHBIC PCaKInu. OxucauTenu
u BOCCTAaHOBHUTCIIN. HpOHGCCBI OKHCJICHUA u BOCCTAHOBJICHUS.
SHCKTPOHHLIfI 0ajaHC OKMCIUTEILHO-BOCCTAHOBUTEIHLHOM pPCaKnun

5.4

TeOpI/ISI BJICKTpOHI/ITH‘{GCKOﬁ AUuCCconuralun. KaTI/IOHBI, AHHUOHEI.
3J’ICKTpOJII/ITBI N HCIOJICKTPOJHUTHI. CunpHple M cJ1aOble QJICKTPOJINTHI.
CreneHn Aucconuanmmn

5.5

PeaKI_[I/II/I MOHHOI'0 0OMeHa. Y CJIOBHUSA IIPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6MeHa,
ITOJIHBIC N COKPAIICHHBIC NOHHBLIC YPABHCHHA peaKqu”I

XHAMUS ¥ OKpYKaronas cpeaa

6.1

BemectBa u marepuansl B IMOBCEJHEBHOW XM3HHU 4eloBeKa. besomachHoe
UCIIOJIb30BAaHUE BEILIECTB M XMMHUYECKUX PEaKIHil B 1abopaTopuu U OBITY.
IIepBas moOMOIb IPU XUMUYECKUX 0KOTaX U OTPABJICHUAX

6.2

XYUMHUYECKOE 3arpsi3HEHHWE OKpYXaromeh cpeapl (KUCTOTHBIE IO,
3arps3HEHUE TTOYBBI, BO3/1yXa U BOJOEMOB), CITIOCOOBI €r0 MPeI0TBPAICHUS
[Ipenenbuas nomyctumas kouueHtparus BemectB (I[1K). Pons xumun
B PEIICHUU JKOJIOTUYECKUX MpoObJieM. YcuiaeHue napHuUKoBoro 3ddexra,
pa3pylIeHHE 030HOBOT'O CJIOS

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUN
B OBITY, METUIIHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03sicTBe. [I[puMenenue
METaJUIOB U CIJIaBOB (CTallb, YYT'yH, IIOPATIOMHHHMI, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTA KX coeAuHeHui. [loHsTHe O KOppO3UMM METAILIOB,
OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UHU

6.4

[IpupoaHbie UCTOYHUKH YTIAEBOAOPOAOB (YToib, MPUPOIHBIN Ta3, HEPTH),
MPOJIYKTHI HX TIepepadoTKu (OCH3WH), KX POJIb B OBITY M MPOMBINIJICHHOCTH

6.5

[lepBoHauaabHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHHIX
yraepoja (MeTaH, 3TaH, TWIEH, alleTWJIEH, 3TaHOJI, INIMIEPUH, YKCYCHas
kucnota). [loHarue o 6GMONOrHMUecKH Ba)KHBIX BEILIECTBAX: JKHUpax, Oenkax,
yriaeBoAax — M UX POJIU B KU3HU YEIOBEKa

Pacuertsr:

7.1

o popmysiaM XUMUYECKUX COSTMHEHUN

7.2

Macchl (MacCcoBOIA) TOJM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKHUM YPaBHCHUAM
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