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®enepanbHas padouas mporpaMma Mo yueOHOMy mpeameTy «Xumus» (0a30BbIif
ypoBeHb) (mpenMeTHass o00gacTh «EcTecTBeHHO-HaydHBIE MPEAMETHD») BKIIOYACT
MOSICHUTENBHYIO 3aIUCKY, CO/IepKaHue 00y4deHUsl, TUTAHUPYEMbIE pe3yJIbTaThl OCBOCHUS
MpPOrpaMMBbl [0 XUMUHU, TEMATUYECKOE TIJIaHUPOBAHHUE.

[TosicHuTenpHas 3amucka OTpaXkaeT OOIIME e W 3aJayd U3YUYEHUs] XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €€ H3Y4YEHHIO O00y4YarolUMMHCH,
MECTO B CTPYKType Y4YeOHOro IjlaHa, a TakKe TMOIXOIbl K OTOOPY COaepKaHus,
K OINPEEICHUIO TUIAHUPYEMBIX PE3YIhTATOB.

Conepxanue OOydYeHHSI PACKPBIBACT  COJEPIKATCIbHBIE JIUHUH, KOTOPHIE
NpeiaratoTes A o0A3aTeIbHOI0 U3YYeHUs B KaXKJIOM KJlacce Ha YPOBHE OCHOBHOIO
o611ero oopa3oBaHus.

[InaHupyemble pe3yJabTaTbl OCBOCHHUS MPOrPaMMbl 1O XUMUHU BKIHOYAIOT
JUYHOCTHBIE, METalpeJIMETHBIE Pe3yJbTaThl 3a BECh NEPUOJ] OOyUCHHS Ha YPOBHE
OCHOBHOT'O 00IIIET0 00pa3oBaHUs, a TaKXKe MPEIMETHBIC JTOCTHUKEHUS 00ydaronierocs
3a Kbl To7] 00ydeHus.

INOACHUTEJIBHAS 3AIIMCKA

[IporpammMa o XUMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUSI COCTABJICHA
Ha OCHOBE TpeOOBaHMH K pe3yiabTaTaM OCBOSHHsS OCHOBHOM 00pa30oBaTelIbHOU
IporpaMmMbl  OCHOBHOTO 001iero obOpasoBanusi, npexacraBieHHbix B PI'OC OO0O,
a TaKke Ha OCHOBE (QeaepalbHON paboueld MporpaMMbl BOCIUTAHUS U C YYETOM
KOHIICTIIUMA TpernojaBaHusi ydeOHOro rmnpeamera «XuMus» B 00pa30BaTeIbHBIX
opranuzauusx Poccuiickoin denepanuu.

[Iporpamma no xumuu pazpaboTaHa C IEIbI0 OKa3aHUS METOIUYECKON MOMOIIH
YUUTEIIO B CO3/IaHUH paboyell MporpaMmsl 1o y4eOHOMY ITPEIMETY.

[Iporpamma o xumMum Ja€T MpeCTaBICHUE O TENIX, 00IIel cTpaTeruu O0y4eHuUs,
BOCIIUTAHUS W  Pa3BUTHS OOydYalOIIMXCA CPEACTBAMHU  y4eOHOTO  TMpeaMeTa,
yCTaHaBJIMBAET  O0s3aTelIbHOE  MPEIMETHOE  COJAEpX,aHue,  MPEeAyCMaTPUBAET
pacrpeielieHue ero mo KjiaccaM U CTPYKTYpUPOBAHUE MO pa3esaM U TeEMaM MPOorpaMMbl
0 XWUMHH, OIpeAeisieT KOJUYECTBEHHbIE W KAUYEeCTBEHHBIC XapaKTEPUCTHKU
COZECP/KAHUSA, PEKOMEHIYEMYIO IMOCIEA0BATEIbHOCTh H3YyUYEHUS XUMUU C YYETOM
MEXIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKA Yy4eOHOTO IIpoliecca,
BO3pPACTHBIX OCOOEHHOCTEM 00ydYarouuxcsi, OmpeaensieT BO3MOXKHOCTH IpeIMeTa
JUIS peayin3allui TpeOOBAaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTesbHOU
nporpaMmMbl Ha YypOBHE OCHOBHOTO 00mero oOpa3oBaHUs, a TaKke TpeOOBaHHIA
K pe3yjbTaraM OOy4eHHUs] XMMUU Ha YpOBHE IIeJIeil M3ydeHHUs TMpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATENILHON JIESITEIbHOCTH 00YUYarOIIerocsi Mo OCBOCHHUIO Y4EOHOIO
COZIEpKAHUSL.
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3HaHWE XHMHHM CIYXKUT OCHOBOM [Uisi (OPMHUPOBAHUS MHPOBO33PEHUS
o0Oy4aromierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM €IUHCTBE MHpPa, BAXHYIO POIb
UrparoT (GopMUpyeMble XUMHUEH IPENCTaBICHHUS O B3aUMOIPEBPAIICHUSIX OSHEPIrUU
U 00 DHBOJIOLMU BEIIECTB B MPHUPOAE, O IMyTSAX pELICHUS TIOOATBHBIX MpoOIeM
YCTOMYMBOIO PAa3BUTHS YEIOBEYECTBA — CBIPBEBOM, DJHEPreTUYECKOM, NHUIIEBOU
Y DKOJIOTUYECKON O€30MacHOCTH, ITPOOIIEM 31paBOOXPAaHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaju3aluy BO3MOKHOCTEW [UIsl caMOpa3BUTUS U (OPMUPOBAHUSA
KYJIBTYPbI INYHOCTH, €€ 00111el 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaa B (OpMHpOBAaHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOyJarouuxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbBHOM  y4eOHOM  J1eATEeNbHOCTH,
OKCIEPUMEHTAJIbHBIX W MCCIEAOBATEIbCKUX  YMEHMH,  HEOOXOAMMBIX  Kak
B ITIOBCETHEBHOM )KM3HU, TaK U B TPOPECCUOHAIBHOM AESITENbHOCTH;

3HAKOMUT CO CIEUU(DPUKON HAYYHOTO MBILIUICHHMS, 3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIiJa HAa €AMHCTBO NPHUPOABI M YEJIOBEKA, SIBJIAETCA OTBETCTBEHHBIM 3TalioM
B ()OPMUPOBAHNH €CTECTBEHHOHAYYHOU IPAMOTHOCTH OOYYAIOIINXCS;

CrocoOCTBYET (HOPMUPOBAHUIO [IEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTMYECKOE 00pa3oBaHUE
00yJaronuxcs.

JlanHple HampaBlieHHd B OOYYEHMM XHUMHH OOECHEeUYMBAIOTCS CcHelu(pUKOn
CoJIepKaHusl yueOHOTo NMpeaAMETa, KOTOPBIN SIBISIETCS MEeJarornuyecku aJanTUPOBaHHBIM
OoTpakeHHEeM 0a30BOM HAyKU XMMHUHU Ha OIPe/IeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumMum Ha ypOBHE OCHOBHOrO 0OIIEro 0Opa3oBaHUs OPUEHTHUPOBAH
Ha OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl IEPBOHAYAJIBHBIX MNOHATUNH XHUMHH, OCHOB
HEOPTraHWYECKONM XMMUU U HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHSITHI OpraHHYeCKOn
XUMUH.

CrpykTypa coaepkaHusi MpOrpaMMbl IO XMMHMHM C(OpPMHUPOBAHA Ha OCHOBE
CUCTEMHOTO N0J1x0/1a K €€ n3ydeHuro. ConepkaHnue CKIIabIBA€TCs U3 CUCTEMBI IIOHATUN
0 XMMHYECKOM 3JIEMEHTE M BEUIECTBE M CHUCTEMbI MOHATHM O XMMHUYECKON peaKIuu.
O0e 5T cucTEeMbl CTPYKTYpHO OPraHM30BaHbl IO MPHHIMILY MOCIEI0BATEILHOTO
pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUYECKUX MPEACTABICHUI Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akoHa J[.11. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHHS O CTPOCHHH aTOMa U XUMUYECKOM CBS3H;

IpeCTaBICHU 00 SJIEKTPOTUTHUECKON AUCCOLMALIMY BEILIECTB B PACTBOPAX.

Teopernyeckre 3HaHUS PpACCMaTPUBAIOTCSI HA OCHOBE SMITUPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEIOBATEILHO OT OAHOTO YPOBHS K JIPYTOMY,
BBINIOJIHASL (PYHKUMU OOBACHEHHS M TMPOTHO3UPOBAHUSI CBOWMCTB, CTPOCHUS U
BO3MOYXHOCTEN MPAKTHYECKOTO MPUMEHEHHUS U MOTYYEHUS U3Y4aeMbIX BEILECTB.



denepanbHas padboyas nporpamma | Xumusi. 8—9 kiaccel (0a30BbIil YPOBEHB)

OcBoeHHe MporpamMmbl M0 XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
0 XMMHWYECKOW COCTABJIAIOIIEM HAay4HOM KAPTHUHBI MHUpPA B JIOTMKE €€ CUCTEMHOU
MPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS! K HAYYHOMY 3HAHUIO M METOJIaM IO3HAHUS B HAYKE.
N3yyeHne XuMuu NPOUCXOANUT C MIPUBJICUCHUEM 3HAHUW U3 PAHEE W3YUYEHHBIX y4EeOHBIX
npeamMeToB: «Okpyxkaronmii Mupy», «buonorus. 5—7 knaccel» U «Pu3mnka. 7 Kiacey.

[Ipu M3y4yeHUU XUMUU MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB XMUMHYECKOM
HAayKd Kak O0O0JIACTU COBPEMEHHOI'O ECTECTBO3HAHHUS, NPAKTUYECKON EATEIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJNbTYphl. 3afada y4eOHOro
npeaMeTa COCTOMT B (POPMUPOBAHMU CHUCTEMBbl XMMHUYECKHX 3HAHUUA — Ba)KHEWIINX
($akTOB, TMOHATUN, 3aKOHOB U TEOPETUYECKUX TMOJOXKEHHUH, IOCTYMHBIX 0000IIeHu
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPUOOIIEHUH K HAYYHBIM METO/JaM
NO3HAHUA TP H3YYEHUHU BELIECTB M XHMMHYECKUX peakiuil, B (QopMUpOBaHUU
U pa3BUTUU IO3HABATEJIbHBIX YMEHUH UM HUX MPUMEHEHUU B y4eOHO-TIO3HABATEJIbHOM
U y4eOHO-UCCIIEIOBATENbCKON JIEATEIbHOCTH, OCBOCHHM MpaBWi 0€30IacHOro
oOpanieHus ¢ BEUIECTBaMHU B TOBCEHEBHOM KU3HHU.

[Ipy wm3yyeHUM XUMUU Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)XKHOE
3HaYEHUE NMPUOOpENN TaKue EeNH, KakK:

(dopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOU JUYHOCTH, rOTOBOI
K C€aMoOOpa30BaHHIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPUHATUIO pELICHUH,
CIIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU;

HAIMPaBJICHHOCTh OOyYEHMsS] Ha CHCTEMATHYECKOe MPUOOIICHHE OOYYarOIINXCs
K CaMOCTOATENIbHON MO3HABAaTEIbHOM NI€ATENbHOCTH, HAyYHBIM METOJaM IO3HAaHMUS,
(bopMHPYIOLIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieyeHue yclIoBHi, ClIOCOOCTBYIONMIMX MPUOOPETEHUIO O0YyUAOITUMHUCS OIbITa
pa3HOOOpa3HOW JEATEIbHOCTH, IIO3HAHUS W CAMOIO3HAHMSI, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMH ), UMEIOIIMX YHUBEPCAIBHOE 3HAUCHUE VISl Pa3JIMYHbIX BUJIOB
NESITENIbHOCTH;

dbopmupoBanre o0me (yHKIIMOHATLHON M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH,
B TOM UYHCJI€ YMEHUI OOBSACHATH U OLIEHUBATD SBJICHHS OKPYXKAIOLIEro MUPA, UCIIOJIb3YS
3HAHUSA U ONBIT, MOJYYECHHBIE MPU M3YUYEHHH XWMHH, NMPUMEHSATHh WX NPHU PELICHUH
npo6JieM B TOBCEIHEBHOM JKU3HU U TPYAOBOH €ATEIbHOCTH;

dopMupoBaHrUEe Yy OOYYalOIIMXCS TyMaHUCTUYECKUX OTHOUICHUH, MOHUMAaHUS
LEHHOCTH XUMHUYECKHX 3HAHMM JJs BBIPAOOTKH HKOJIOTMYECKU I1eJIeCO00pa3HOro
NOBEACHUS B OBITY U TPYJAOBOU JEATEIBHOCTH B LIEJISIX COXPAHEHHS] CBOETO 3/I0POBbS U
OKpYXarouenl NpUpOTHON CPEb;

pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CAMOBOCITUTAHMIO HA OCHOBE YCBOCHHUS 00IEUEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAIBHEUINIET0 00yUeHUSI.

OO61iee 4yuCIO0 4YacoB, PEKOMEHJOBAHHBIX JUISI M3y4YeHUs XuMuu, — 136 4acos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeJlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
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Jlnia Kaxa0ro Kiacca NpeayCMOTPEHO pe3epBHOE ydeOHOE BpeMsi, KOTOPOE MOXKET
OBITh MCIIOJIF30BAHO YUYaCTHUKAMU 00pa30BaTEIHLHOTO MpoIlecca B LENsIX ((OpMUPOBAHUS
BapUATHUBHOMN COCTABJISIONICH cofep kaHusl KOHKPETHOM paboueit mporpamMmsl. [1pu aTom
oOsi3aTenbHas (MHBapUAHTHAs) 4YacTh COJACPXKAHUSA TPEIMETa, YCTaHOBJICHHAs
npuUMepHON pabouelt TporpaMmoii, U BpeMs, OTBOJAUMOE Ha €€ U3yUeHHE, TOKHBI ObITh
COXPAHEHBI MMOJTHOCTHIO.
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COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaibHbIE XUMHYECKHUE MOHATHSA

[Ipenmer xumuu. Posib XuMHM B )KU3HU 4Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. dusznyeckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue Bemects. [lonsTue
0 MeToJax IO3HAaHWsS B XUMHUH. YWCThe BemecTBa M cMmecu. CIocoOBl pa3ieicHus
cMmecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMHUECKUX 3JIEMEHTOB.
[IpocThie U CI0XKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢dopmyna. BaaeHTHOCT, aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BenlecTB. OTHocHTEIbHAss aToMHas Macca. OTHOcCUTENIbHAas
MOJIEKYJIsIpHasg Macca. MaccoBasi oJIsi XUMHYECKOTO JIEMEHTA B COCIMHEHNH.

KomnuectBo BeniectBa. Monbs. MonsipHas macca. B3auMoCBs3b KOJTMYECTBA, MACCHI
W 4YuCla CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacu€rsl mo QopmyiaM XUMHYECKUX
COCIUHCHUU.

DU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMHUYECKasl PEAKLUS U €€ MPU3HAKU. 3aKOH
COXpPAaHEHUSI MACChl BEIIECTB. XUMHUYECKHE ypaBHEeHUs. Knaccudukaruss XUMUYECKUX
peakiuii (coequHeHUs, pa3IOKEeHHS, 3aMeIleHUs, 0OMeHa).

Xumuueckuil IKCnepUMeHm:

3HAKOMCTBO C XHUMHYECKOW IIOCYIOM, MpaBUiaMu pabOThl B JIabOpaTopuul U
npuéMamMu oOpalieHuss ¢ JIabopaTOpHBIM O0OpPYJOBAaHHUEM, H3YUYCHHE U OIMCAHUE
bu3nYecKuX CBOMCTB 00pa3IlOB HEOPTaHUYECKHX BEIECTB, HaOMIOeHNE (PUINIECKUX
(ny1aBiieHHE BOCKA, TassHUE JIba, pACTUPaHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCAIUs
BOABbI) M XHUMHYECKUX (TOpEeHHE CBeYd, TMPOKAIMBAHHE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBICHUM, HAONIO/IEHWE W OIMHMCAHHE MPU3HAKOB
IPOTEKaHUS XUMUYECKHX peaklMil (pas3yiokeHue caxapa, B3aUMOJEHCTBUE CEPHOMN
KHUCIIOTBI ¢ XJIopunaoMm Oapus, paznoxenue ruapokcuna meau (II) mpu nHarpeBanuw,
B3aMMOJIEHCTBHE Kele3a ¢ pacTBopoM cosir Meau (II), uzyuenue crnocoboB pazieneHust
cMecel (c TOMOIIBI0O MarHuta, (QUIbTpOBaHUE, BBIMAPUBAHKUE, JTUCTUILISALINS,
xpoMarorpadusi), TpOBEACHUE OYNCTKUA MOBAPEHHOW COJM, HAOMIO/ICHUE W OMHCAHUE
pe3ynbTaTOB MPOBENCHUS OMNbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHHUS MaccChl,
CO3JIaHH€ MOJIeJIeld MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHellne npeacTaBUuTe M HEOPraHMYEeCKUX BELeCTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kuciopo — 3seMeHT 1 IpocToe BEECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3NUECKHe U XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenue xucnopoga. CnocoObl MOMyYEHUS KHUCIOpOAA
B JlabopaTopu W NPOMBINUIEHHOCTH. KpyroBopor kuciopona B npupoae. O30H —
AUTOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.
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TemnoBoii 3¢ ¢deKkT XMMHUYECKON peaklny, TEPMOXUMHUYECKHE YPaBHEHHS, IK30-
U DHIOTEPMUYECKHE pEAKUMU. TOIUIMBO: yrojdb W METaH. 3arpsi3HEHUE BO3/1yXa,
YCWJICHHE MMApHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT m mpocroe BemectBo. HaxoxkneHne Bomopoaa B IIPUPOJIE,
bu3nUecKkue U XMMUYECKUE CBOMCTBA, MMPUMEHEHUE, CIIOCO0bI noaydeHus. Kucnorsl u
COJIN.

MousipHbIT 00BEM ra30B. PacuéTel M0 XUMUYECKUM YPaBHCHUSIM.

dusnueckne CBOMCTBA BoAbl. Bona kak pactBopurens. PactBopsl. Haceiennsie n
HEHACBILEHHBIE pacTBOPHI. PACTBOPUMOCTH BelIECTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHHUs. Ponp pacTBOpoB B mpHUpOAE U
B JKM3HHU 4esioBeka. KpyroBopoT Bojibl B pupoe. 3arpsi3HeHE MPUPOIHbIX BOJ. OXpaHa
Y OYMCTKA MMPUPOJIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcuabl. Kiaccudukanus
OKCH/JIOB: cojieo0pasyronue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) 151
HecosieoOpaszyromue. HoMmenknarypa okcunoB. dusndyeckue U XUMUYECKHUE CBOMCTBA
okcuaoB. [lomyyeHne okcuioB.

OcnoBanus. Knaccudukaius ocHoBaHUM: MIETOYH U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknatypa ocHoBaHuil. @PuU3MUYECKME W XHUMHUYECKUME CBOWCTBA OCHOBAHUM.
[TosryueHre OCHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa xkucior. dusnyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHocTH MeTaiuioB H.H. bekerosa. [lomyuenue
KHCJIOT.

Comu. Homenknatypa coneil. ®Pu3MYecKHMe M XHUMHUYECKHE CBOMCTBA COJEH.
[Tonmydyenue conen.

I'eneTnyeckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIMHEHU .

Xumuueckuii IKCnepumMenm:

KAUE€CTBEHHOE ONPEACIICHUE COJIEPKAHUS KHUCIOpPOJa B BO3AyXe, MOJIyYECHUE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOWMCTB KHUCIOpOAa, HaOI0IeHue
B3aMMOJICUCTBUS BEIIECTB C KUCJIOPOJIOM U YCIIOBUSI BO3HUKHOBEHHS U MPEKPAIICHUS
roperust (moxkapa), O3HaAKOMJIEHHE C 00pa3llaMH OKCHUJIOB M OINHCAHHE UX CBOMCTB,
NoJIydeHHe, coOMpaHue, pacro3HaBaHWE M HM3YYEHHE CBOMCTB BOJOpOJa (ropeHue),
B3aumojieiictBue Bojopoaa ¢ okcugoM Meau (II) (BO3MOXHO HMCHOJIB30BAaHUE
BUJIEOMAaTEPHAIIOB), HAOIOIeHE 00Pa31I0B BEIIECTB KOJUYECTBOM 1 MOJIb, UCCIICIOBAHKE
0COOEHHOCTEH pPacTBOPEHHUS BEIIECTB C Pa3IUYHON PACTBOPUMOCTHIO, TIPUTOTOBJICHHUE
PacTBOPOB C OIPENICIIEHHON MACCOBOU JI0JIEH PACTBOPEHHOTO BEILIECTBA, B3AMMOICVCTBUE
BOJbl C MeTaulaMu (HaTpueM ¢ KajibllueM) (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUATIOB), HCCIICIOBAaHUE OOpa3llOB HEOPTaHWYECKUX BEIIECTB Pa3THYHBIX
KJIaCCOB, HAOIIOCHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHue B3ammMojercTBus okcuaa mean (I1) ¢ pacTBopoM cepHOW KHCIOTHI, KHCIOT
C MeTajulaMH, PEAaKUWd HEeUTpaau3auuy, MOJIyYEeHWE HEPACTBOPUMBIX OCHOBAHMWM,
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BBITECHEHHUE OJTHOTO METAJIa APYTUM U3 PACTBOPA COJIN, PELIEHUE DKCIIEPUMEHTATIBHBIX
3a/1a4 1o teMe «BaxkHenmme Kiraccbl HEOPraHMYECKUX COEAMHEHUI.

Iepuonuueckuii 3axkoH u Ilepumogmuyeckasi cucreMa XUMHYECKHUX 3JIEMEHTOB
JA.N. MengeneeBa. CtpoeHne aToMoB. XuMHUYecKasi CBA3b. OKHCIHUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PEaKLUH

[lepBbie MOMBITKH KIacCU(UKAIIMM XUMUYECKUX 3JeMeHTOB. [loHsTHe 0 rpymmax
CXOJIHBIX 3JIEMEHTOB (LIEIOYHBIE U IEI0YHO3EMETbHBIE METAILIBI, FAJOI€HbI, UHEPTHBIE
ra3bl). DJE€MEHTHI, KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUIBI U TUIPOKCHU/IBI.

Ileppogmueckunn 3akoH. Ilepuonnueckas cucreMa XUMHUYECKHX JJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoaHas u niauHHoriepuoaHas dopmel [leproanueckoit
cuctembl xuMuueckux 3seMeHToB .M. Menneneesa. Ilepuons! u rpynmnsl. @u3ndeckuii
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocrtaB aTomHbIX saep. M3oromsl. Onextponsl. CtpoeHHe
AJIEKTPOHHBIX 000JI0YEK aTOMOB nepBbIX 20 XUMHUECKUX 3JIeMeHTOB llepuoanueckoit
cucremol JI.M. Menneneea. XapakTepuUCTUKAa XHMHMYECKOIO DJJIEMEHTA II0 €ro
nonoxeHuro B [lepuoguueckon cucreme .M. Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI paauyca AaTOMOB XUMHUYECKHX DIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U EPUOJaM.

3nauenue llepumoamyeckoro 3akoHa u Ilepmoamyeckon CHCTEMBI XMMHUYECKHX
AJIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. J[.1. Mennenees — yuéHbli U TpaKIaHUH.

Xumuyeckass  cBsi3b. KoBanmeHTHas  (MOJsipHass W HENOJSIpHAasg)  CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenp okucineHus. OKUCIUTENBHOBOCCTAHOBUTENBHBIE peakiuu. llponeccer
OKHCJIEHUS U BOCCTaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii sKcnepumenm:

U3ydeHHe oO0pa3lloB BEHIECTB METAUVIOB W HEMETaUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA IMHKAa C pacTBOpaMU KHUCJIOT W IIEJOYEel, MPOBEJICHHE OIbITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
peaKkuuu pa3iioKeHUs, COCTUHEHHUS).

Meoswcnpeomemusie cesazu

Peanuzanus MeXNpeAMETHBIX CBSI3€M MpU HM3YYEHHMM XUMHM B 8 Kijacce
OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHNUE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHSATHH, TaK
U TIOHATHUH, SIBIAIOIIUXCS CUCTEMHBIMHU ISl OTHACJBHBIX TPEAMETOB €CTECTBEHHO-
HAay4YyHOI'0 IIMKJIA.

OO01ue ecTeCTBeHHOHAYUYHbIC TTOHSATHS: HAyYHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHajgu3, CHUHTE3, KiIaccuduKaius, TMepUOAUIHOCTh, HAONIIOACHUE, HKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBIICHHUE.

®dusuKa: MaTepusi, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUI, WU30TOIIbI,
PaMOAaKTUBHOCTh, MOJIEKYJa, OJIEKTPUYECKUN 3apsll, BEIIECTBO, TEJI0, OOBEM,
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arperaTHO€ COCTOSIHHME BEIIECTBA, ra3, (M3MYECKUE BEIMYWHBI, SAUHUIIBI U3MEPEHUS,
KOCMOC, TUTaHETHI, 3BE31161, COIHIIE.

buonorus: hotocuntes, gpixanue, onocdepa.

['eorpadus: armocdepa, rumpochepa, MHUHEpaAIbl, TOPHBIE TIOPOJBI, IMOJIC3HBIE
MCKOIIaeMbI€, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKasi peaKkus

[lepuonnyeckuit 3akoH. Ilepuomuueckas cucrema XUMHYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CrtpoeHune aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOMCTB
XUMHYECKUX AJIEMEHTOB IMEPBBIX TPEX IMEPUOJOB, KalMsA, KaJbLUSA U UX COCIUHEHUU
B COOTBETCTBUU C IOJOKEHUEM dJIEMEHTOB B [leproanyeckoit cUCTEME U CTPOECHHUEM UX
aTOMOB.

CrpoeHune BeniecTsa: BUAbl XUMUYECKON CBS3HU. THUIBI KPUCTAJUIMYECKUX PEIMIETOK,
3aBUCHMOCTh CBOWCTB BEHIECTBA OT THIIA KPUCTALIMYECKOW PEMETKHM W BUAA
XUMUYECKOU CBSA3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COCIUHEHUM,
TEHETUYECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus  XUMUYECKUX  peakIMid MO  pa3MyHBIM  MpU3HAKaM
(Mo 4yuCiIy U COCTaBy Y4YacTBYIOUIMX B PEakUUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy,
0 HM3MEHEHUIO CTENEHEW OKHCIEHUS XUMHUYECKHUX OJJIEMEHTOB, IO OOpPaTHUMOCTH,
[0 YYacCTHIO KaTaJM3aTopa). JK30- U SHJOTEPMHUYECKHE PEAKIUH, TEPMOXHUMHUYECKUE
YPaBHEHMUSL.

[lonsiTue O CKOPOCTH XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX U TETEPOTCHHBIX
peakumsax. Ilomstme o karanuse. Ilonstme O XUMHYECKOM  PaBHOBECHM.
@akTOpHhl, BAUSAIOMIME HA CKOPOCTh XUMUYECKOM PEAKIMU U TOJ0KEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCINTETEHO-BOCCTAHOBUTEIBHBIC peaxkumu, AIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHOM peakiunn. CocTaBlIeHNE YPABHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKLUH C UCIIOIB30BAHUEM METO/1a HJIEKTPOHHOTO OajlaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOUMALMU. IJIEKTPOJUTBI U HEIIEKTPOJIUTHI.
Katnonel, aHmoHbl. MexaHU3M JOUCCOLUMALMM BEIIECTB C PA3JIUYHBIMU BUAAMU
xumuueckoi cBsizu. Crenens aucconanuu. CUiabHbIE U ClIa0ble IEKTPOJIUTHI.

Peakiuu moHHOrOo OOMEHa. YCIOBUS TPOTEKAHUS PEAKIMHA HMOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHBIE NOHHBIE YpaBHEHUA peakinii. CBOWCTBA KUCIOT, OCHOBAHUH U
coJieil B CBeTE MPEACTABICHUN 00 3JIEKTPOJUTHUECKON aucconuanuu. KadecTBeHHbIS
peakiuu Ha noHbI. [IoHsTHE O TMIpONIM3E Conel.
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Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C MOJCISIMH KPHUCTAUITMYECKUX PEMIETOK HEOPTaHWYECKHUX
BEIIECTB — METAJUIOB U HEMETAIOB (TpaduTa M aiMasa), CI0KHBIX BEIIECTB (XJopuaa
HATpUs), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMU OT BO3JACUCTBUS
pa3nuuHBIX (HaKTOPOB, HCCIEIOBAaHHE SJICKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB,
mporiecca AUCCOIMAIMKA KUCIIOT, MEI0YeH u coieil (BO3MOYKHO HCIIOJIb30BAHUE BHJICO
MaTepHaioB), TPOBEICHHE OIBITOB, MILTIOCTPUPYIOMNUX MTPU3HAKN IPOTEKAHUS PEAKITUN
MOHHOTO 0OMeHa (00pa3oBaHHE OCajKa, BhIACICHUE Ta3a, 00pa30BaHKUE BOJIbI), OTIBITOB,
WLTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIHM (TOpeHue,
peaknuu Pa3joKEHUs, COCIWHCHHUS), PACIO3HABAaHWE HEOPTAaHMYECKUX BEIIECTB
C TIOMOIIIbIO KaY€CTBEHHBIX PEAKIIMI Ha MOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl 1 UX coeIMHEHUSsI

OO1as xapakTeprucTuka rajoreHoB. OCOOEHHOCTU CTPOECHUS aTOMOB, XapaKTEpHbIE
creneHu okucienus. CTpoeHue u (pu3nyeckrue CBOMCTBA MPOCTHIX BEMIECTB — FAJIOT€HOB.
XUMUYEeCKHE CBOIICTBa Ha mpuMepe Xjopa (B3aUMOJAEWCTBHE C MeETajulaMH,
HEMeTaJUIaMH, 1eiaoyaMu). Xaopooaopo. ColisiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHe, IpUMEHEeHHe. J(elicTBHe XJIopa M XJOPOBOAOPO/ia Ha OPTaHU3M YEJIOBEKa.
Baxxneiiume xJ10pyu/ipl 1 UX HaXOXKICHHUE B IPUPOJIE.

OO01as xapakrepuctuka 351eMeHTOB VIA-rpynibl. OcOOEHHOCTH CTPOECHHMS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u  (PU3NYECKUEe CBOMCTBA IMPOCTHIX
BELIECTB — KHCJIOPOAa U cepbl. AJJIOTPONHbIE MOAU(UKALNUN KHCIOPOAa U CEpbl.

Xumuueckue cBoicTBa cepbl. CepoBOIOpPOA, CTPOEHUE, (PU3NUECKHE U XUMHUYECKHE
cBoiicTBa. OKCUIBI Cepbl KaK MPEACTaBUTENIN KUCIOTHBIX OKcuAoB. CepHasl KHUCIOTa,
du3nuecKkue U XMMHUYECKUE CBOMCTBa (00IIME KaK MpeACTaBUTENs Kilacca KUCIOT U
cnenupuyueckre). XMMUUYECKHE PEaKIIUH, JIeKaITUEe B OCHOBE MPOMBIIIIEHHOTO criocoba
MOJTy4YeHHs] cepHOM KUCIOThI. [IpuMmenenue cepHoil kucioTel. Colu CEpHOM KUCIOTBHI,
KauecTBEHHass peakuusi Ha cyinbdar-uoH. HaxoxxneHue cepbl M €€ COeAMHEHUI
B Ipupojie. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COCIUHEHUSMH CEpPbI
(KMCTIOTHBIE IO/, 3arPSI3HEHUE BO3/TyXa U BOJAOEMOB), CIIOCOOBI €ro MPeI0TBPAILCHHUS.
OO01as xapakrepucTika 3neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE€ CTENIEHN OKUCIEHUS. A30T, paCIpOCTpaHEeHUe B IpUpoJe, PU3NUECKUe U
xumMuyeckue cpoiictBa. KpyroBopoT azora B mpupoje. AMMHaK, ero puanyeckue u
XUMHYECKHE CBOMCTBA, MOJy4yeHHe U npumeHeHue. Collm aMMOHUS, UX (PU3HUECKUe
U XUMHYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas! peakiusi Ha HOHbI aMMOHUSI.
A3oTHas KHCIIOTa, €€ MojydyeHue, PU3nyeckrue U XMMUYECKHe CBOMCTBa (00mIMe Kak
IpeICTaBUTEINS KJlacca KUCIOT U crienupudeckue). Mcnonb30BaHrne HUTPATOB U COJIEH
aMMOHHMS B KAaueCTBE MHUHEPAIbHBIX YAOOpeHMHA. XUMHUYECKOE 3arpsa3HEHHe
OKpYXaOLEH Cpeibl COETMHEHUAMM a30Ta (KUCIOTHBIE T0KIH, 3arpsi3HEHUE BO3/1yXa,
mo4BbI U BojoéMoB). Docdop, ammorporHbie Mogudukanuu Gocdopa, puznIecKue u
xuMmudeckue cporictBa. Oxcua docdopa (V) u dochopHas kuciaora, (GpU3UUESCKHES
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U XUMUYECKHE CBOWCTBa, TmoidydeHune. Vcmnomb3oBanue ¢ochatoB B KadyecTBe
MUHEPAJIbHBIX yJI00pEHUH.

O6mas xapakrepuctuka 35eMeHTOB [V A-rpynmnbsl. OcoOOeHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHU  OKUCICHHUA. YTIEpoJ, aJJIOTPONHbIE  MOAU(PUKALINH,
pacnpocTpaHeHHEe B TMpupone, (Ppu3WdecKkue W XUMHYECKHE CBOWCTBA. AcopOIms.
Kpyrosoport yriepoaa B npupojie. OKCuabl yriiepojaa, ux pu3nueckue U XUMUYECKUE
CBOMCTBA, IEHCTBUEC HA KMBBIC OPTaHU3MBI, TTOJIYICHHE U TPUMEHEHUE. IKOJTOTHUUECKUC
npo0eMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresza rio0anbHOTO MOTEIUICHUS
KJIMMaTta, MApHUKOBBIA 3PdeKT. YronbHas KuUcCIoTa U e€ colM, uX (U3HYECKUe U
XUMUYECKHE CBOMCTBA, TTOJIyYCHHE U TpuMeHeHne. KauecTBeHHas peakius Ha KapOooHaTt-
noHbl. Mcnonp3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTA U CETLCKOM
XO3SICTBE.

[TepBoHavyaIbHBIE TIOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, ATWIEH, alleTUJICH, 9TaHOJ, TJIMIIEPUH, YKCYCHash KHUCIIOTa).
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (YTOJIb, MPUPOIHBIN Ta3, HEPTH), TPOTYKTHI HX
nepepaboTK (OCH3UH), UX POJIb B OBITY U MIPOMBIIIICHHOCTH. [IOHSITHE O OMOJIOTHYECKH
BOKHBIX BEIIECTBAX: JXKHUpaX, OeNKax, yriieBoJaXx — M WX POJIM B KU3HU YEIOBEKa.
MarepuanbHOE €TUHCTBO OPTAHUYECCKUX U HEOPTAHUYECKUX COCTMHCHHM.

Kpemnuii, ero ¢pusnveckue U XMMUYECKHE CBOMCTBA, MOJYYCHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoge. O6mue npeacrapieHust o0 okcuae kpemuus (IV) u
KpeMHueBon kucnore. CHUIUKATHI, WX HCIOJb30BaHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiimme crpouTenbHblEe MaTepHaNbl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpoOrembl 0€30MacHOr0 HMCHOJB30BAHUS CTPOUTEIBHBIX MATEpUAJIOB
B IIOBCEIHEBHOW JKU3HU.

Xumuueckuil IKCnepuUmMenm:

M3yueHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
IPOBEICHHE KAaUYE€CTBEHHBIX PEAKUUN Ha XJIOPUI-UOHBI U HAOIIOEHHE MPU3HAKOB HMX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pu3nueckrue U XMMUYECKHUE CBOMCTBA raJIOT€HOB U
UX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEPHUAIIOB), O3HAKOMIICHHE
c oOpa3mamu XJOpUIOB (TaJOTE€HUIOB), O3HAKOMJIEHHE C oOpaslaMu cepbl U €
COEIMHEHUSIMU (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEpUANIOB), HAOIIOIeHIE TIpoLecca
0o0yrJIMBaHMs caxapa MoJ JIeMCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUEHUE
XUMUYECKAX CBOWCTB pa30aBIIEHHON CEPHOW KHUCIOTHI, MPOBEJICHHE KaueCTBEHHOU
peakuuu Ha cyib(paT-uOH U HaOMIOJIEHWE TNpHU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE
¢ (u3MyecKkMMU CBOWCTBaMHM a30Ta, ¢ochopa U HUX COEAUHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), oOpa3llaMu a30THBIX U (POCPOPHBIX yIOOpEHUIA,
NoJiyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX pEaklUMid Ha MOH aMMOHHUA U (ochaT-MOH U U3yuyEHUE NPU3HAKOB HUX
IIPOTEKAHUsI, B3aUMOJECHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbIO
(BO3MOXXHO HCMOJB30BAHUE BUIECOMATEPUATIOB), U3YUEHUE MOJENICH KPUCTAITUYECKUX
pemérok anmasa, rpadura, dyimepeHa, O3HAKOMJICHHE C TMPOIECCOM  aaCcopOIuu
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PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTMBOrasa,
IIOJlyd4EHUE, COOMpaHUE, DPACIO3HABAHME W M3yYEHUE CBOWCTB YIVIEKUCIIOTO Tasa,
IPOBEJCHUE KAYECTBEHHBIX pEakUuil Ha KapOOHAaT W CUJIMKAaT-UOHbI U H3y4YEHUE
IIPU3HAKOB  MX  MNPOTEKaHWs, O3HAKOMJICHHME C  MPOAYKIHEW  CHUJIMKATHOU
IIPOMBINUICHHOCTH, PpELIEHUE SKCIEPUMEHTANBHBIX 3a7ad II0 TeMme «BakHelmme
HEMETAJUIBl U UX COCTUHECHUS.

MeTajuibl M UX COCAMHEHUS

OO6mrast XapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHMM HX

nojioxkeHus B Ilepuonnueckon cucreme xumudeckux siiemeHToB .M. Menneneesa u

ctpoeHusi atoMoB. CTpoeHue MeTaioB. MeTaminueckas CBA3b U MeTajUIMYecKas
KpUCTAJUIMYECKasi PEIETKA. OJIEKTPOXUMUYECKUNA PAJ  HAOPSHDKEHWM  METaJIOoB.
duznyeckre 1 XUMHUYECKHE CBOMCTBA MeTaJJI0B. O011I1e CIOCOOBI MOTYYEHHUSI METAIIJIOB.
[ToHsaTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI MX OT KOppo3uu. CIIaBsl
(ctanp, 4yTryH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U MIPOMBIIIIICHHOCTH.

[llenounple MeTawibl: TOJNOXKEHHE B llepmoanmyeckord cuUCTEME XHUMUYECKHUX
anemeHTtoB [[.JMI. MeHneneeBa, CTpOeHHE HMX aTOMOB, HAXOXJICHUE B IPUPOJE.
®duznyeckue U XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus W kKanus). Okcuuabl u
TUIPOKCUIBI HATPUA U Kalinsl. [[prMeHeHne MenouHbIX METAIJIOB U UX COCIUHEHUN.

[I{eroyHO3E€MENBHBIE METAIIIIBI MATHUW M KabLUM: TIOJI0XKeHNE B [lepnoandeckon
cucTeMe XuMudeckux aneMeHToB [[.1. MeneneeBa, CTpOEHHE UX aTOMOB, HAXOKJICHUE
B npupoje. OuU3nueckne U XMMHUYECKUE CBOMCTBAa MarHus M Kajuplus. BaxuHenine
COCAMHEHUS Kayblusl (OKCUM, TUIAPOKCUM, coju). KECTKOCTh BOABI M CIOCOOBI €&
YCTpPaHEHHSI.

AmomuHuii: nonoxeHue B llepuoamveckoil cuCTEME XUMHUYECKUX 3JIEMEHTOB
JA.WN. MenneneeBa, CTpoeHME arToMa, HaxOXIAeHUE B npupone. Pusnueckue u
XUMHUYECKHME CBOWCTBA aIIOMUHUA. AMQOTEpHBIE CBOICTBA OKCHMJA W THAPOKCHIA
AITFOMHUHUSL.

Kenezo: mnonoxkenne B Ilepuoanyeckord CHUCTEME XHUMHUYECKUX DSIJIEMEHTOB
JAWN. MenneneeBa, CTpoeHME arToMa, HaxOXIAeHHWE B npupone. Dusuueckue u
XUMHYCCKHE CBOMCTBA *kee3a. OKCHIbl, THIPOKCH bl 1 comu xkene3a (11) u xxenesa (1),
MX COCTaB, CBOKWCTBA U MOJIYYEHHUE.

Xumuueckuil IKCnEPpUMEHm:

03HAKOMJICHHE C o0pa3aMy METaJlJIOB M CIUIABOB, MX (DH3NYSCKUMHU CBOMCTBAMHU,
U3YYCHUE  Pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HWCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUA KAJIBITUS U HATPUS C BOJIOM
(BO3MOIKHO HCITOJIb30BaHUE BHUACOMATEPHAJIOB), UCCIISIOBAHUE CBOMCTB KECTKOM BOJIBI,
mpoliecca TOpeHus Kelie3a B KUCIopoie (BO3MOXKHO UCIIOJIb30BaHUE BUACOMATEPHATIOB),
MIPU3HAKOB MTPOTEKAHUS KAUECTBEHHBIX PEAKIIMi HAa HOHBI (MarHus, KJIBIIHS, A TFOMUHUS,
nuHka, xene3a (II) u xeneza (IIl), menu (II), HaGmromeHre W omMcaHue TPOIECCOB
OKpalllMBaHUs TUIAMCHN HOHAMM HATPHS, Kaaus U KaJabIus (BO3MOXHO HCIIOIb30BaHUE
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BUJICOMATEPHUAIIOB), UCCIeNOBaHNE aM(pOTEPHBIX CBOWCTB THAPOKCHUIA ATIOMHHHS M
TUAPOKCUIA IIMHKA, pEIIeHHe HKCIEPUMEHTAbHBIX 3aj1ad 1o Teme «Baxkueimume
METaJUIbl U UX COSIUHEHU.

XuMHS ¥ OKPY:Ka0IIas cpeaa

BemecTtBa u Mmarepuansl B IIOBCEIHEBHOM JKM3HM 4YeloOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKHX peakiuil B ObiTy. IlepBas momomp mnpu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpYXKalolled cpeabl (MpeaenpHas JOMyCcTUMas
KoHIeHTpauus BeulectB (nanee — [I/JIK). Ponp Xxumum B pelIeHUU HKOJIOTUYECKUX
npooiem.

Xumuueckuii 5Kcnepumenm:
M3yuyeHHe oOpa3loB MaTepHaioB (CTEKJO, CIUJIaBbl METAJJIOB, MOJUMEPHbIC
MaTepuasbl).

Mesicnpeomemmuvie cesa3u

Peasmzannst mexXnpeaMETHBIX CBSA3EHM NpPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBJIISIETCS UE€PE3 UCIIOJIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK
U TIOHSTHUH, SBISIONIMXCS CHUCTEMHBIMH MJII OTACIBHBIX MPEIMETOB ECTECTBEHHO-
HAYYHOTO IUKIIA.

OO01ue ecTeCTBEHHO-HAY4YHBIC TOHATH: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpH,
aHallu3, CHHTE3, Kiaccu(uKalus, MNepUOJAUYHOCTh, HAOMIOJCHUE, 3KCIEPUMEHT,
MOJICJIMPOBAaHUE, M3MEPEHHE, MOJEINb, SBICHUE, MApHUKOBBIN 3 (dEKT, TeXHOIOTHs,
MaTepuasbl.

®dwuszuka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIH], H30TOIIHI,
PaMOaKTUBHOCTh, MOJICKYJA, ANEKTPUUYECKUHN 3apsili, TMPOBOJHUKH, TOTYTPOBOIHUKH,
TUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKUE
BEJIMYMHBI, €AMHULIBI HU3MEPEHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3.bI,
CounHre.

buonorusa: ¢dortocunTes, apixaHue, Ouochepa, dSKOCUCTEMa, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJIbI, IMOJIE3HBIC
MCKOTIaeMbI€, TOTUIMBO, BOJTHBIE PECYPCHI.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIC PE3yNbTaThl OCBOCHHS IIPOrPAaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
JOCTHTAIOTCSI B XOA€¢ OOYyYEeHHS XUMHUU B CAMHCTBE YYEOHOW M BOCHHUTATEILHOMN
JEATEILHOCTH B COOTBETCTBUH C TPAJIUIIMOHHBIMU POCCUHCKUMU COITMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMH B OOIIICCTBE MTPaBUIaMU K HOPMaMHU
MOBECHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITMATN3AIIAN
0o0ydJaronuxcs.

JInunocTtHbIE pe3ybTaThI OTpaXKaroT TOTOBHOCTH O0yJaroIIXCs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAIIMN M PaCIIUPECHHE
OIIBITA JIESATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOT0 BOCTIMTAHMSI:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H
HAy4YHOMY HaCJEAMIO0, IOHUMAaHUS 3HaY€HUSI XUMUYECKOW HAYKH B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHOM uH(poOpManueld o0 MepeaoBbIX
JOCTHXKEHUSIX U OTKPBITUSAX MUPOBOW M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTHU
B HAyUYHBIX 3HAHUSAX 00 yCTpOICTBE MHUpa U OOILECTBA;

2) rpaKIaHCKOT0 BOCIIMTAHMS:

MIPEACTABICHUS O COLUUAIBHBIX HOPMAaX M MPaBUJIAX MEKIMYHOCTHBIX OTHOILLIEHUMN
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, y4eOHO-
UCCJIEIOBATEIBCKOW, TBOPYECKOM M JPYTrMX BHUAAX JESITEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ATEbHOCTM TPU  BBIIIOJIHEHUH  Y4E€OHBIX,
MO03HABATEJIbHBIX 33]1a4, BHIIOJTHEHUH XUMUYECKUX IKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX
IIPOEKTOB, CTPEMJIEHMS K B3aMMOIIOHMMAHHWIO M B3aMMOIOMOIIM B MPOLECCE ATOU
y4eOHOH JesTeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYINKH CBOMX
TOBAapMIEH C IO3WLHWKA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUSA
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHUPOBO33PEHUYECKUE TMPEICTABICHUSI O BEIIECTBE M XHMHUYECKOM pEaKiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOIINE OCHOBY
JUIS. TIOHUMAaHUSl CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKA C MPHUPOTHON Cpeoi,
0 POJIM XMMUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEIbHbIE MOTUBHI, HAITPaBJIEHHbIE HA MOJYYCHUE HOBBIX 3HAHUM 110 XUMUH,
HEO0OXOIMMBIC JIs1 OOBICHEHHUS HAOJII01aeMBbIX TTPOIIECCOB U SIBJIICHUH, TO3HABATEIHHOM,
WH()OPMAITMOHHON U YUTATENHCKON KYJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHOM
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paboThI C yueOHBIMU TEKCTAMH, CITPABOYHON JIUTEPATYPOM, TOCTYITHBIMUA TEXHUYECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00yUYEHHUIO U TO3HAHUIO, TH0003HATEIBbHOCTh, TOTOBHOCTD U CITIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U HUCCIIE0BATENLCKON JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBICHHOCTH U YPOBHA 00y4eHHUs B JaJIbHEHIIIEM;

4) popMupOBaHHUSI KYJbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH KU3HHM, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 3/10POBbIO,
YCTaHOBKH Ha 3710pOBbIIl 00pa3 *KU3HU, OCO3HAHUE MOCIIEACTBUN U HENIPUITUE BPEIHBIX
OpUBBIYEK (YHOTpPEOJIEHHUS amKOToJs, HApKOTUKOB, KypeHHus), He0oOXOIUMOCTH
coOMIofcHNUsT TpaBUl OE30MACHOCTH IpU OOpAIEHMH C XUMUYECKUMHU BELIECTBAMU
B OBITY U PEaJIbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYECKOMY H3Y4YEeHMIO Npodeccuil M TpyAa pazIudyHOro poja,
YBaXEHUE K TPYAY M pe3yibTaTam TPYIOBOH NEATEIbHOCTH, B TOM YHKCJIE HAa OCHOBE
OPUMEHEHUSI MPEJIMETHBIX 3HAHUW MO XMMHUH, OCO3HAHHBIM BBIOOp MHAMBUAYAIbHOMN
TPAaCKTOPUH TMPOJOLKEHHSI O0O0pa3oBaHUs € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX MHTEPECOB U MNOTPEOHOCTEH, YCHEIIHOU
npo(heCCUOHATIBHON NI€ATEIbHOCTH U Pa3BUTHUA HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh
aJanTHPOBATHCA B MPOPECCUOHANTBHOU CPEE;

6) 3K0JOrM4eCKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1eTIecCO00pa3HOe OTHOIIEHUE K TMPUPOJE KaK MCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHUS, TIOHUMAaHUE IEHHOCTH 3JI0POBOTO U 0€30MacHOTO
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (u3nyeckoMy U
MICUXUYECKOMY 37I0pPOBbIO, OCO3HAaHUE IIEHHOCTU COOJIIOACHUS MpaBUil 0E30MacHOro
MOBEJICHUSI TIPU PA0OTE C BEIIECTBAMMU, a TAK)KE B CUTYAIUSAX, YTPOKAIOUIUX 3JJ0POBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH TPUMEHSATH 3HAHWS, TOJIydaeMble TIPU HW3YYCHUU XHUMUH,
JUISL PELICHUS 3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEH MMPUPOJHOM CPEIOM, ISl MOBBILICHUS
YPOBHS DKOJOTUYECKON KYJIbTYpPhl, OCO3HAHUSI I100AILHOTO XapaKTepa IKOJIOTHUUECKUX
npo0ieM W MyTed WX pelIeHUs IOCPEICTBOM METOAOB XWUMHH, HKOJOTHYECKOTO
MBIIIJICHUS], YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIHLHONM, KOMMYHUKATUBHON U
COLIMAJIBHOM TIPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METAIPEIMETHBIX  PE3yJIbTAaTOB BBIJICIISIIOT ~ 3HAYUMBIE
1151 pOpMHUPOBAHUS MUPOBO33PEHHUS OOIICHAYUHbIC TTOHATHUS (3aKOH, TEOPUsI, TPUHIIHIIL,
runoresa, GakT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIE HCTOIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUCOHBIX IIPEAMETAX U MO3BOJISAIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (OPMUPOBATH TPEACTABICHHE O IIEJIOCTHOW HAy4YHOW KapTUHE MHPA,
U yHUBEpcalbHble Yy4eOHble JeHCTBUA (IIO3HABATENbHbIC, KOMMYHUKATHUBHBIE,
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pETYJIATUBHEIE), KOTOpBIE 00ecreynBaroT dbopmupoBaHue TOTOBHOCTH
K CAMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO U OCYIECTBICHUIO YU€OHOM IeATETHbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
ba3oBble JJoruueckue JelicTBUA:

YMEHUS HCHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHUWU:
pPacKphIBaTh CMBIC]T XUMHUYECKUX TOHATHUU (BBIACTSATh MX XapaKTEpHBIC MPU3HAKH,
yCTaHaBJIMBaTh B3aWMOCBS3b C JPYTMMH TOHSTHSMH), HCIOJIb30BaTh IOHATHS
I OOBACHEHUSI OTNENbHBIX (DAaKTOB W SBJICHUM, BHIOMPATH OCHOBAHUS U KPUTEPUHU
JUIS KJacCU(PUKAIMM XUMHUUYECKHUX BEIIECTB M XUMHUUYECKUX peaKIuid, yCTaHaBJIMBATh
MPUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY OOBEKTAMHU H3Y4YEHUS, CTPOUTH JIOTMUYECKHE
paccyxaeHus (MHIAYKTUBHBIC, JACAYKTHUBHBIC, IO aHAJIOTWH), JejaTh BBIBOABI H
3aKJIIOYCHUS,

YMEHHE TIPUMEHSITh B TMpOILIECCE TIO3HAHUS TMOHATHS (NPEeIMETHbIE U
METanpeIMETHbIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJCIH, HCIIOIb3yeMble B XHMHH,
npeoOpa3oBbIBATh IMIMPOKO MPUMEHSEMbIE B XUMHUHM MOJCJIbHBIC MPEACTaBICHUS —
XUMUYECKUH 3HaK (CUMBOJI JIEMEHTA), XUMHYECKas popMyria U ypaBHEHUE XUMUYECKON
peaKIuy — MPU PEIICHUH y4eOHO-TI03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISIT M XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKK H3YYa€MbIX
00BEKTOB — XHMHYECKUX BEIIECTB M XUMHUYECKHUX PEaKIHK, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, IPUYUHHO-CJIEACTBCHHBIE CBA3W M IPOTHBOPECUYMUS B H3YYAEMBIX
npoueccax v siBICHUSX.

Bba3oBble ucciienoBarebCKue 1eiiCTBUA:

YMEHHUE UCIOJb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUA, & TaKK€ B KauyeCTBE OCHOBBI Il (DOPMHUPOBAHMS THUIIOTE3BI TIO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUU;

NpUOOpPETeHHE OMbITa 10 IUIAHUPOBAHWIO, OpPraHU3alMU U  TPOBEIACHUIO
YUYEHHUECKHUX IKCIIEPUMEHTOB, YMEHHUE HaOII0aTh 32 X0JI0OM IPOoIlecca, CaMOCTOATEIHHO
MPOTHO3UPOBATH €ro pe3yabTaT, HOPMYIUPOBATH 000OIICHHS 1 BBIBOIBI IO pE3yJIbTaTaM
MPOBENEHHOIO ONBITA, UCCIEAOBAHMS, COCTABIIATh OTUET O MPOAEIIaHHON padoTe.

Pabora ¢ unopmanmei:

yMEHUE BBIOUPATh, AaHAJIU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMALIMIO PA3TIUYHBIX
BUJIOB M (OpPM TMpEeJCTABICHUS, MOJYy4aeMyl0 H3 pPa3HbIX HCTOYHUKOB (Hay4dHO-
MOMYJIsipHAsl JTUTEpaTypa XUMHUUYECKOTO COJEp>KaHUS, CIPABOYHBIC MOCOOUS, PeCypChl
NHTepHeTa), KpPUTUYUECKH  OIICHUBATh  IMPOTHBOPEYUBYID U  HEJIOCTOBEPHYIO
uH(OPMAIIHNIO;

YMEHUE TPHUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl TPH TOUCKE W O0TOOpe
uH(OPMAITUU U COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JIJIs1 BHITTOJTHEHHS YICOHBIX U
MO3HABATENbHBIX 3a/1ad OMNPENCIEHHOTO0 THUIA, NPUOOPETeHHE OmbiTa B 00JACTH
WCIIOJI30BaHUSI ~ WH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJIQJICHHUE
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KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHMS PA3JIMYHBIX IOMCKOBBIX CUCTEM, CAMOCTOSTEIBHO
BbIOMpaTh ONTHMANbHYIO (QOopMy mpencTaBieHus HHQOpPMAUU U HLIIOCTPUPOBATH
pelaeMble 3a1a4u HECIIOKHBIMU CXEMaMH, AUarpaMMaMu, JpyruMu Gopmamu rpaduku
U UX KOMOMHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAJU3UpPOBaTh B  Ipolecce ydyeOHOM U
UCCIIEIOBATENLCKON ACSITENIbHOCTY HMH(DOPMAIMIO O BIMSHUM MPOMBIIUIEHHOCTH,
CEJBbCKOI'0 XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH IIPUPOJHOU CPEBL.

KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIe Y4eOHbIE TeHCTBUS:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ auanora U (WiM) JTUCKYCCHUU) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYJTHUPOBATH CBOU MPEAIOKEHUSI OTHOCUTEIHHO BBITTOJHEHHUS
MPEITIOKEHHON 3a]1a4u;

MPUOOPETCHUE OMbITa MPE3CHTAIMU PE3YJIbTATOB BBINOJHEHUS XWMHYECKOTO
IKCIIEpUMEHTa (J1a0OpaTOPHOrO OMbITA, JIAOOPATOPHOW PAOOTHI MO HCCIEIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEpPCTHHKAMU TIO3HABATEIbHON U
UCCJIEI0BATENBCKONW ACATENBHOCTA MPHU PEIICHUH BO3HUKAIOMIMX MPOOJIEM HAa OCHOBE
yué€Ta OOIIMX MHTEPECOB U COTrJIacOBaHUS MO3UIUN (0O0CYyXkAeHUS, OOMEH MHEHUSIMU,
«MO3rOBbIE MITYPMbI», KOOPJIMHAIIUS COBMECTHBIX JIEUCTBUMN, ONIPENCIICHUE KPUTEPUEB
0 OIIEHKE Ka4eCTBa BBIMOJHEHHOMN pabOThl U APYTHE);

PerynsiTuBHble YHUBeEpPCAJbHbIE Y4eOHbIE JEeHCTBUMA:

YMEHHUE CaMOCTOSTEIBHO OMNPEACNSITh LENU JCATEIbHOCTH, IIJIAHHPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBATH M TP HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NesTeIbHOCTh, BBIOMpaATh Hambosiee d(PQPeKkTuBHBIC CMOCOOBI pEIICHHS Y4eOHBIX U
MO3HABATENbHBIX  33J]a4, CAaMOCTOSITEJIbHO COCTAaBJISATh WM  KOPPEKTUPOBATH
MIPEJIOKEHHBIM aJTOPUTM JIEUCTBUM IPU BBINOJHEHUH 3aJaHUNA C YYETOM ITOJTYyUYECHUS
HOBBIX 3HAHUN 00 H3y4aeMBIX OOBEKTaX — BEIIECTBAX M PEAKIMIX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO PE3yJbTaTa 3asBJICHHOW LEIU, YMEHUE HUCIIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PE/IJIAra€MbIE B YCIOBUU 3a1aHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEpKaHus,
YCTaHOBJIEHHOTO JaHHOU (henepanbHON pabodeil mporpaMMmon, BBIIEISIOT: OCBOCHHBIE
0o0yJarouMMuUCs Hay4dHble 3HAHUA, YMEHHUS M CIocoObl NEWCTBUI, creuuduueckue
JUIsL TIpeAMETHON obOnactu «XUMUsS», BUABL ACATEIBHOCTH MO TMOJIYYEHHUIO HOBOI'O
3HaHMS, €r0 MHTEPIPETALNH, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX
Y HOBBIX CUTYaIUsX.

K xoniy oOyuenuss B 8 kjacce mpenMeTHble pe3yJbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTb COPMUPOBAHHOCTh Y OOYUaIOLIUXCS YMEHUI:
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pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX MOHATHIA: aToM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BELIECTBO, CMECh (OAHOPOJIHASA H
HEOJITHOPO/IHAs), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHass W MOJIEKYJIIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0Ji1 XUMHYECKOTO 3JIEMEHTA
B COCIMHEHUHM, MOJSPHBIA O00BEM, OKCHJI, KHUCIOTa, OCHOBaHHWE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKlysl, KilacCupuKalus
peaklnii: peaKMy COCIUHEHUS, PEAKIIUH PA3JIOKEHUS], pEaKUU 3aMEILECHUS], PEaKIUU
0o0MeHa, 9K30- U SHJOTEPMHUUECKHUE PEaKLUH, TEIUIOBON 3 (PeKT peakuuu, siipo aToma,
AIIEKTPOHHBIN CJOW aTroma, aTOMHas OpOuTajb, paguyc aromMa, XHMMHYECKas CBS3b,
NOJIIpHAsE M HEMOJISIpHAs KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHHWOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTPALKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUI U IPUMEHSATD 3TU
MOHATHUS NIPU ONMCAHUHU BEILIECTB U UX MPEBPALLECHUN;

HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JIJISi COCTaBJ€HHUS (OPMYJ BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIEHb
OKHCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, IPUHAJUIEKHOCTh BEIIECTB
K OINpEAeNEHHOMY KJAacCy COEOUHEHUH 1o QopMynaM, BHUJ XUMUYECKOH CBS3U
(KOoBaJICHTHas! U HOHHAsI) B HEOPraHMYECKUX COCTUHEHMSIX;

packpeiBaTh cMmbIci lleproauueckoro 3akona J[.M1. MenzeneeBa: 1eMOHCTPUPOBATH
NOHMMAaHUE MNEePUOAUYECKON 3aBUCMMOCTH CBOMCTB XMMUYECKHX D3JIEMEHTOB OT HUX
nosioxkeHus: B llepuoguueckoil cucTeMe, 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYeHHs], 3aKOHa ABOTraapo;

ONUCHIBAaTh U XapakTepu3oBaTh TabmuuHyro Qopmy lleprnoanueckoil cucTembl
XUMHUYECKHUX 3JIEMEHTOB: pa3iMyaTh MOHATHUS «IJIaBHAsl MoArpymnna (A-Tpymma)» u
«moboynass mnoxarpynmna (b-rpynma)», Mansle U OonblIME MEPUONbI, COOTHOCHUTH
0003HauYeHUs, KOTOpble UMeroTcs B Tabmune «llepuonmueckas cucTeMa XMMHUYECKUX
anemeHtoB J[.MI. MenaeneeBa» C YMCIOBBIMH XAPAKTEPUCTUKAMU CTPOEHUS ATOMOB
XUMHUYECKUX OJJIEMEHTOB (cOCcTaB MW 3apsa sapa, oOllee YUCIO JJIEKTPOHOB H
pacrpeiesieHue UX MO IEKTPOHHBIM CIOSM);

KJIaCCU(PUIIMPOBATh  XMUMHUYECKHE  OJEMEHTHl, HEOpPraHWYEeCKHUEe BEIIECTBa,
XUMHUYECKHE peaKkUuu (MO YHCIy M COCTaBy YYacTBYIOLIMX B PEAKLHMH BELIECTB,
1o TeroBomy 3 PexTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIACCOB,  MOATBEPXKAAasl  ONMCAaHWE MPHUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHMM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

IPOTrHO3UPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KQYECTBEHHOT'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX MIPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSX;

BBIYMCIIAITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (popMysie COeIUHEHHUs, MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIUY;
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MPUMEHSTh OCHOBHBIE OTIEPAIIMU MBICIUTENBHOMN 1€ATEIbHOCTH — aHAIN3 U CUHTES,
CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTU3alNI0, KIACCU(PHUKAIMIO, BBISBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBSA3€H — IJIsi M3Y4YEHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS — HAOII0ICHIE, U3MEPEHHE, MOCIMPOBAHNE,
HKCHEPUMEHT (peanbHBIN U MBICIICHHBIN);

CJieIoBaTh TMpaBWJIaM TIOJIb30BAaHUSI XMMHUYECKOM TMOCYyA0M U J1abopaTOpHBIM
o0opy/noBaHHEM, a TakkKe MpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMH IO BBIMOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJyUYEHHUIO
U CcOOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOJa U KHUCIOPOJa), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEN PAaCTBOPEHHOTO BELIECTBA, INIAHUPOBATH U
POBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYECH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYyC, PeHOI(PTaIEnH, METUIIOPAHK U APYTHE).

K kxoHiy oOyueHus B 9 Kjacce IpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEHIECTBO, BAJICHTHOCTD,
IIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas peaklus, XUMHYeCKas
CBA3b, TEIUIOBOM 3((EKT peakiuu, MOJb, MOJIAPHBIA 00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTHYECKAs JMCCOLMAIMs, pEaKIHM HOHHOroO OOMeHa,
KaTajau3aTop, XHMUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE peakIuH,
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKLINH, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, aJIOTpONusi, aMm(pOTEPHOCTh, XMMHUYECKasl CBI3b (KOBaJIEHTHa,
VOHHAs, METAIMYECKasl), KPUCTAIMYECKAsd PEIIETKA, KOPPO3Us METaUIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOM pEaKUWH, MPENeNbHO nonyctuMas KoHueHtpauusa [I1IK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHI U TPUMEHSATHITH
MOHATHUS NIPU OMMCAHUHU BEILIECTB U UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJIsl COCTaBlieHUS (OpMYJ BEIECTB U
YPAaBHEHUM XUMUYECKUX PEAKLINM;

ONpPENENIATh BAJCHTHOCTh MW CTENEHb OKHUCIEHHUS XUMHUYECKUX DJIEMEHTOB
B COCIMHEHMAX PA3JIUYHOTO COCTaBa, NMPHUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCcy coeauHeHuM mno ¢Gopmysam, BUJ XUMUYECKON CBS3U (KOBaJEHTHas, MOHHAasi,
METaJuInyecKasi) B HEOPraHUYECKHX COEIMHEHMSIX, 3apsA] HOHA [0 XHWMHYECKOU
dopMmyrie, xapakTep Cpelpl B BOJHBIX PacTBOpax HEOPraHUYECKUX COCAUHEHUH, THI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBath  cMmbica  [lepuomnueckoro  3axkona .M. MengeneeBa wu
JEMOHCTPUPOBATh €r0 OHWMAaHHUE: OMUCHIBATh U XapaKTEpU30BaTh TAOIUUHYIO PopMy
[leproguyeckold CUCTEMBI XMUMHUYECKHX OJJIEMEHTOB: pPa3jinyaTh IOHATHS «IJIABHAs
noarpynna (A-rpynmna)» u «mobouyHas noarpynmna (b-rpynma)», mameie u Gombiiue
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MIEPUOJIbI, COOTHOCUTh 00O3HAYCHMsI, KOTOPhIE MMEIOTCS B TEPHUOIUYECKON TadiHIle,
C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U
3apsn sapa, 001ee YUCIo AIEKTPOHOB M PACIPEACIICHUE UX MO AJIEKTPOHHBIM CIOSIM),
OOBSCHSTH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JICMEHTOB U UX COSTMHEHUN
B IIpeJieiax MabIX MEPUO0B U IIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;
KJacCU(UIUPOBATh ~ XMMUYECKHWE  DJIEMEHTHI, HEOpPraHMYeCKHUe  BEIIEeCTBA,
XUMHUUYECKUE peakiuu (M0 YMCIy U COCTaBy YYacTBYIOIIMX B PEAKIHMH BEILIECTB,
10 TeTI0BOMY 3P (HEKTY, MO0 U3BMEHEHHIO CTETICHEW OKUCIICHUSI XUMUYECKHUX DJIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATL) OOMIME M CIIEU(PUISCKUE XUMUYECKHE CBOHCTBA
MIPOCTHIX U CJIIOKHBIX BEIIECTB, MOATBEPKIas OMMCAHUE MMPUMEPAMHU MOJICKYJISIPHBIX H
MOHHBIX YPaBHEHUN COOTBETCTBYIOIMINX XUMUYECKHUX PEAKITAI;

COCTaBJIATh YPABHEHUS DJICKTPOJUTUUECKON ITUCCOIMALIUM KUCIOT, IIEJoUYehd U
COJICH, TIOJIHBIE M COKpAaIlIEHHBIE YpaBHEHHUS pEaklUid MOHHOTO OOMEHa, YpaBHEHUS
peakiuii, MOITBEPKIAIOIIUX CYIIIECTBOBAHUE IEHETUUECKOM CBSI3M MEXKy BEIIECTBAMU
Pa3IUYHBIX KIIACCOB;

pacKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajiaHca ATUX PEaKIInii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOZMOKHOCTH
MPOTEKaHUsI XMMHUUECKHUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUSIX;

BBIYUCIISAT OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO0 XMUMHUYECKOTO 3JIEMEHTa Mo (popMyJsie COCAMHEHHS, MACCOBYIO OO
BEII[ECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUUYECKON PEaKIINU;

coOno/IaTh TpaBujia TOJB30BAaHUS XHMHYECKOM TMOCyA0W W J1abopaTOpPHBIM
o00opynoBaHUEM, a TaKXke TMpaBuia OOpaIleHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSIMU TI0 BBITTOJTHEHUIO TA0OPATOPHBIX XUMHUUYECKHUX OIMBITOB MO MOTYYEHHUIO
1 COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO Tra3a);

MPOBOAUTL PEAKIUMU, TMOJATBEPKIAIOIINE KAUYeCTBEHHBIM COCTAaB pPa3IMUHBIX
BEII[ECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpWUI-, OpOMHI-, HOAMA-, KapOOHaT-,
docdart-, cunukar-, cyiabdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHUS M HOHBI N3YYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

MIPUMEHSATHh OCHOBHBIC OTIEPAINH MBICTUTEIBHON JEATEILHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHME, O000OIIEHHE, CHUCTEMAaTH3allMI0, BBISBICHUE MPUUYUHHO-CIEICTBECHHBIX
CBSI3EM — I WM3YYEHHs] CBOWCTB BELIECTB U XMMHUYECKUX PEAKUUN, €CTECTBEHHO-
Hay4YHbIC METO/IbI TIO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOJCITUPOBAHUE, SKCTIEPUMEHT
(peasibHBIN U MBICIICHHBIN).
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8 KJIACC
HanmenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM Coneprxanne o0ydeHuUs
/11 4acoB oOy4Jaronuxcs

y4eOHOro peaMeTa

Pa3nen 1. [lepBoHavanbHble XUMUYECKHE TOHATHS

11

XUMUS — BaKHas
001acTh
€CTCCTBO3HAHUSA U
MIPAKTUYECKOU
JIeSITeIIbHOCTH
yeJIoBeKa

5

IIpenqmeT xumMuu. Posib XUMUM B )KU3HU
YEeJI0BEKa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. @u3nyecKue CBOMCTBA
BEIIECTB. ArperaTHOE COCTOSTHUE
BemiecTB. [loHsITHE 0 METO1aX MO3HAHUS
B XUMUH. YHCTHIC BEIIECTBA U CMECH.
CniocoOsbI pa3esieHust CMeceil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HaKOMCTBO C XUMHYECKOU MOCYI0M,

C MpaBuIaMu pabOTHI B JIAOOPATOPUH U
pueMaMu 00palleHus ¢ 1a00pPaTOPHBIM
000pyI0BaHUEM.

dusnveckue CBOKMCTBA 00Pa3IOB
HEOPraHUYECKHUX BEIIECTB — METAJIJIOB

1 HEMETAJLJIOB.

Crnioco0nlI pazzieneHus cMeceit
(punbTpOBaHUE, BEIIAPUBAHUE,
JTACTHILISALINS, XpoMaTorpadus).

PackpbIBaTh CMBICIT U3y4a€MbIX TOHSATHIA.
PackpbiBaTh posib XMUMUU B IPUPOJIE U
YKU3HU YE€JIOBEKA, €€ CBS3b C APYTUMHU
HayKaMmH.

PaszanuaTh uncThIC BElecTBa U CMECH,
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznuyath Qpusndeckre 1 XuMU4ecKue
SIBJICHUS.

CienoBaTh alropuTMaM MCIOJIb30BAHUS
AKCIIEPUMEHTAIIBHBIX METOI0B —
HaOJIIOJICHHUS ¥ DKCIIEPUMEHTA.
HaOmronaTe 1 onmuceIBaTh OOBEKTHI

IIpU TIPOBEJCHUU JEMOHCTPALIUMA U
71a060paTOPHBIX OIMBITOB IO U3YYCHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUS] CMECEU BEIIECTB.
[IpoBOANTE XUMUYECKUN DIKCTIEPUMEHT
IIpU pa3JiejieHuy cMecel (Ha mpumepe
OYMCTKH ITIOBApPEHHOM COJIM) B XOJIe
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Jlabopamophvie onvimol.:

N3yyenue u onucanue Gpu3nuecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BELIECTB.

N3yuyenue cnocoO0B pa3iesieHns cMeceil
(C TOMOIIIBIO MarHUTA).

Ipaxmuueckue pabomuwi:

Ne 1. TIpaBuiia paGoThl B 1abopaTopuu U
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000pYIOBaHUEM.

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

IpaKTHYeCcKoi padboTsl No 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpallleHusl ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHEH

IIPU BBIIIOJIHEHU U IPAKTUYECKON

pabotsr Ne 1.

BricTpauBath pa3BEpHYThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM NOHATUWHBIN
anmapar Kypca XuMHuu

1.2.

Bemiectsa n
XUMHUYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

Xumnueckas popmyna. BareHTHOCT
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBbHAS. aTOMHAs Macca.
OTHOcHTeNbHAS MOJIEKYJISIPHAsI Macca.
MaccoBasi 105151 XMMHUYECKOT'0 JJIEMEHTA
B COCIMHEHHH.

Onpenensars MPU3HAKUA XUMHYECKUX
peaKIuii, YCIOBHS MX TPOTECKAHUS.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMUYCCKUX SBJICHUHA C TOYKH 3PCHUS
ATOMHO-MOJICKYJIIPHOTO YUCHUS.
KnaccuduimpoBats xummuueckue
peakiuu (1o YUCIly U COCTaBy
pearupymrommx 1 00pa3yrommxcs
BEIIECTB).

CocraBnsatb GopMysTbl OMHAPHBIX
BEIIIECTB 110 BAJICHTHOCTHU M OTIPECTSTh
BaJICHTHOCTH MO (hOpMyJIaM BEIIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YKClia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIUHCHUM.

Du3NYEeCKUe U XUMUUECKUE SIBJIICHMUS.
Xumuyeckasi peakius 1 € Mpu3HaKH.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XHUMUYECKUE YPABHEHHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, pa3I0KEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckue CBOKMCTBa 00pa3IOB
HEOPTaHUYECKUX BEILIECTB — METAJIIOB U
HEMETaJUIOB.

OO0pa31ibl BEeIeCTB KOJUYECTBOM 1 MOJIb.
duznueckue saBieHus (TIJIaBJICHUE BOCKA,
TastHUE JibJla, PACTUPAHKE caxapa

B CTYINKE, KUTIEHUE U KOHAEHCALIUS
BOJIbI).

XuMUYeCKHe BJICHUS (TOPEHHUE CBEYH,
MPOKAJIMBAaHUE METHOM TPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI WU MeJia

C COJISTHOM KHUCJIOTOM).

HaOmronenue npu3HakoB MPOTEKaHUs

PaccraBisaTs k03 puiireHTs!

B YPAaBHCHUSIX XUMUYECKHUX PEAKITHA.
Habmronate 1 onmmceiBaTh 00BEKTHI

P MPOBEJECHUU JIEMOHCTpPALUi U
71a00paTOPHBIX OMBITOB.

[TpoBoauTh BEIYKCIEHUS IO (hOpMyIIaM
XUMHUYECKUX COCTMHEHUIN U ypaBHEHUSIM
XUMHUYECKUX PEaAKIIH.

[IpuMeHSTh €CTECTBEHHO- HAyUHbIE
METO/Ibl TO3HAHUS (B TOM UHCIIe
HaOJII0/ICHKHE, MOJICTTMPOBAHNUE,
SKCIIEPUMEHT ¥ OCHOBHBIE OIEPALINH
MBICIIUTETLHOMN I€ATEIbHOCTH
(cpaBHeHue, KIaccuduKanms)
BricTpanBaTh pa3BépHYThIE TUCHMEHHBIE
Y YCTHBIE€ OTBETHI C OIIOPO

Ha uH(GOpPMAIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MAaTE€PUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX PEAKIUN (pa3iioKeHUe
caxapa, B3aMMOJICHCTBHE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus, MoTydeHue
U pasnoxkenue ruapokcuaa meau (1)
IIPY HarpeBaHUU, B3aUMOJICCTBHE
xeiesa ¢ pactBopom cos meau (I1).
OnbITHI, WILTIOCTPUPYIOIIHNE 3aKOH
COXpaHEHUS MaCCHhI.

Jlabopamophvie onvimol.:

Co3nanue Mojienen MOJIEKyJ
(ILIapoCTepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPraHUYECKUX BEILIECTB —
METaJVIOB Y HEMETAJIOB.
Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKa, TasTHHUE JIb/1a) 1 XUMUIECKIX
(ropeHue cBeuM, NpOKaIMBaHUE METHON
MIPOBOJIOKH) SIBJICHUH.

Habmtoienue u onrcanyue npu3HakoB
MPOTEKAHUS XUMHUYECCKUX PEAKITHHA
pa3HBIX THIIOB.

Buviuucnenua:

OTHOCHUTEJILHOU MOJIEKYJISIPHOU MacChl
BEIIECTB, MOJIIPHOM MacChl, MacChl

BEIICCTB, MAaCChl 1 KOJINYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOTO SJIEMEHTa
1o popMyJie COeTUHEHNS;
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I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIMYCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCE
PCArcHTOB WJIH IIPOAYKTOB PCAKIINN

Htoro no pazneny 20
Pa3znen 2. BaxxHeiinue npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB
2.1 | Bo3ayx. Kucnopon. 6 Bosnyx — cmech ra3zoB. CocraB Bo3ayxa. | Mcnonb30BaTh XUMHUUYECKYHO CUMBOJIUKY

IloagTue
00 okcHgax

Kucnopon — a3neMeHT u npocroe
BelecTBo. Haxoxaenue kuciopoja

B MIPUPOJIE, PUBNUECKUE U XUMUYECKHE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOpO/Ia B TAOOpaTOpUU U
IIPOMBINUIEHHOCTH. Kpyrosopor
Kucaopoaa B mpupogae. O30H —
AJUTOTpOIHAs MOAUUKAIIHS KUCIOPO/Ia.
TennoBo#t 3ppeKkT XMMUYECKOM peakinu,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y DHJIOTEPMUYECKHUE peaKiuu. TOIIuBO:
yIoJib U METaH. 3arpsi3HEHUE BO3/yXa,
YCWJICHHE MapHUKOBOTO d(dekTa,
pa3pyllieHre 030HOBOT'O CIIOSI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

KauecTBeHHOE OlpeiesieHrue CoIepKaHus
KHUCJIOpOJa B BO3IYyX€E

[Tomy4yenue, cobupanue, pacrio3HaBaHHE

JUTSL COCTaBlIeHUs (POpMYIT BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKHUX
PEAKLHM C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMKUCHIBATH) COCTaB
BO31TyXa, (DU3NICCKHE U XUMHUICCKUE
CBOICTBa KUCIIOPOAA, CIOCOOBI €ro
MOJIyYEeHUS], MIPUMEHEHHE U 3HAUCHHE

B TIPUPOJIE ¥ )KU3HU YeTIOBEKA.
CpaBHHBATh pEaKIIMK TOPEHUS U
MEJJICHHOTO OKHUCIICHUS.

OOBICHATH CYIIHOCTH IKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arpsI3HECHUEM
BO3/yXa.

CrnenoBaTh nmpaBmiiaM 0€301MacHOMN
paboThI B 1ab0OPaTOPUH MpU
WCITOJIb30BAaHUN XUMHUYECKOM ITOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHsI C TOPIOYHMMH BEIIECTBAMMU.
[TnanupoBaTh U OCYIIECTBIATH HA
IIPAKTUKE XUMUICCKHE IKCIICPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U ITPEKPALLICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakomIIeHHE ¢ 00pa3liaMu OKCHUJIOB U
ONMCAHUE UX CBOMCTB.

llpakmuueckas paboma:

Ne 3. [Tony4yenue u coOupanue
KHUCJIOPO/1a, U3YYECHUE €T0 CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KUCJIOPOAa U
030HA Ha OCHOBAHUY aTOMHOW MAaCCBI
XUMHYECKOTO DJIIEMEHTA;

KOJINYECTBA, MACChI BEIIECTBA

110 YPAaBHEHUSIM XUMHUUYECKUX PEaKIUil

POBOJUTH HAOIIOJCHUS, IENAaTh BHIBOIbI
10 pe3yJibTaTaM AKCIIEPUMEHTA

IIPY IPOBEICHNUH JITAOOPATOPHBIX OTIHITOB
U TIPAKTUYECKOM pabOTHI.

Brruucnsats KOIUYECTBO BEIIECTBA,
00bEM Taza 1o Ghopmyiam.

VYyacTBOBaTh B COBMECTHO paboTe

B IPYIIIIE.

BricTpanBaTh pa3BEpHYThIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JIb30BAaTh U3YYEHHbBIN TOHATUNHBIN
arrmapar Kypca XuMHUH

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BemecTBo. Haxoxaenue Boopoaa

B Mpupojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
noxyyeHus. KucimoTsl u comnu.
Monsipabiii 00bEM Ta30B. PacuéThl

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

[Tomy4yenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHATH 3TU NOHATHUS PU ONTUCAHUU
CBOWCTB BELIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nUecKre U XUMUYECKHUE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4YeHHUS,
IPUMEHEHUE.

Cobupats pubOp AJIs MOTYUEHUS
BOAOPO/IA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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pacrio3HaBaHKUE BOJIOPO/IA.
B3aumoeiicTBrEe BOIOpOIa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuE KUCIIOT ¢ METAJIJIaMHU.
Ilpakmuueckas paboma.

No 4. TTonmyuenue u coOupanue BOIOpOa,
V3y4YE€HUE €T0 CBOMUCTB.

Buiuucnenus:

00bEMa, KOJIMUECTBa BEILIECTBA raza

10 €r0 U3BECTHOMY KOJIMUECTBY
BEII[ECTBA U O0BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIECHUM
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHCHUIA XUMUYIECKHIX
peaKUuil ¢ y4aCTUEM BOJIOPOA.
BBIYHCIATE MOJIIPHYIO MacCy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
Maccy BeIIeCTBa;

[TpoBOaUTH PacUEThI IO YpaBHEHUSIM
XUMHYCCKHUX PEaKIMi: KOJIMUeCTBa,
00BEMa, MacChl BEIIECTBA TI0 H3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TTPOYKTOB PEAKITUH.

CrnenoBath nipaBmiiaM 0€30I1acHOM
paboThI B 1abopaTopuu npu
UCTIOJb30BaHUU XUMHUECKOH MOCYIBI U
000pyI0BaHUs, a TAKKE IIPaBUIIaM
oOpallleHHsI C TOPIOYMMHU BEIIECTBAMU

B OBITY.

[T1aHupoBaTh M OCYIICCTBIIATH Ha
NPAKTHKE XUMUICCKUE SKCTICPUMEHTEHI,
IIPOBOJIUTH HAOJFOICHUS, IETaTh BHIBOIBI
0 pe3ysbTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TPYIIIIE

2.3

Bopa. PacTBopsl.
IloasTue
00 OCHOBaHUAX

dusnueckue cBoiicTa Boabl. Boma kak
pacTBOpUTEIIb. XUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBanwus.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TH MOHITHUS NPU ONTUCAHUU
CBOWCTB BELIECTB U UX MPEBPALICHUM.
XapakTepusoBaTh puznUecKue u
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PactBopsl. Posib pacTBOpOB B IpUpoE U
B JKM3HM 4eJIoBeKa. KpyroBopoT BOJIbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa U OYKCTKA MPUPOAHBIX BOJ.
HacplllieHHbIEC Y HEHACHIILICHHbBIE
pacTBOpbl. PacTBOpUMOCTH BEHIECTB

B BoJie. MaccoBasi 1011 BEIIECTBA

B PacTBOpeE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu.

PacTBOpeHME BEUIECTB C pa3InyHON
PacTBOPUMOCTBIO.

B3anmoeiicTBrE BOIBI C METATUIAMU
(HaTpUeM U KaJIbIIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
IEJIOYEH C TOMOIIBIO MHAUKATOPOB.
JlabopamopHvie onvimul
HccnenoBanue ocobeHHOCTEN
pPacTBOPEHUSI BEUIECTB C PA3IMUHON
PacTBOPUMOCTBIO.

[TpuroToBneHre pacTBOpoOB

C OMPEICIEHHON MaCCOBOM 10JIEH
PacTBOPEHHOI'O BEIECTBA.
lIpakmuueckas paboma

Ne 5. TIpuroToBiieHre pacTBOpPOB

C ONPEAETIEHHON MaCCOBOU JOJIEN
PacTBOPEHHOI'O BEIECTBA.

XMMHUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIISL B MPUPOJIHBIX MPOIIeCccax.
CocTaBisATh ypaBHEHUS] XUMHUYECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
po0ieM, CBSI3aHHBIX C 3arPSI3HEHUEM
MPUPOJIHBIX BOJI, CHOCOOBI OYUCTKH BOJIbI
OT NPHUMECEN, MEPHI IO OXPaHE BOJ

OT 3arpsA3HEHUSI.

[InaHupoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOICHUS,
JieJaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIIEPUMEHTA MPU MPOBECHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
WCIIO0JIb30BaHUU XUMHYECKOMN MOCYIbI U
000pyI0BaHUA.

[IpoBOIUTH BEIYUCIIEHUS C TPUMEHEHUEM
MOHSTHUS «MACCOBAs JOJIsI BEIECTBA

B PacTBOPE».

BricTpanBaTh pa3BEpHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(OpMAIIHIO U3 yUYeOHUKA U
CIIPABOYHBIX MaTe€pUaIoOB, TPAMOTHO
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Buviuucnenus:
C UCIIOJIb30BAHUEM MOHATHS «MaCCOBasA
JIOJIs1 BELIECTBA B PACTBOPE»

MCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMuu

2.4

OCHOBHEBI€ KJIaCCHI
HEOPraHUYECKHUX
COeIMHEHUN

11

Knaccudukanus HeopraHmueckux
coequHennit. Oxcuapl. Knaccudukanus
OKCHJIOB: cosieoOpa3yromue (OCHOBHBIE,
KUCJIOTHBIE, aM()OTEPHBIC) U
HecoJeoOpa3zyromue. Homenknarypa
OKcHI0B. DU3NUECKUE I XUMHUYECKUE

CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.
OcHoBanwus. Knaccudukanms ocHOBaHMIA:

IETOYN U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknatypa ocHoBanuii. dusnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[Tomy4yeHne oCHOBaHMIA.

Kucnotsl. Knaccuduxarus Kucior.
Howmenknarypa kucnor. @uznueckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTasuioB H.H. bekerosa.
ITonmydyeHnue KUCIoT.

Conu. HomeHknarypa conen.
DU3NYECKNE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.
I'eHeTnueckas CBA3b MEK Y KJIaccamu
HEOPraHUYECKUX COCTMHEHUI.
Xumuueckuu IKCnepumenm:
Llemoncmpayuu:

Knaccudunuposats nzydyaemole
BEILIECTBA 10 COCTaBY U CBOMCTBaM.
CocTaBisaTb GOpMYITBl OKCHIOB, KHCJIOT,
OCHOBaHHUM, COJICH U HA3bIBAaTh UX

10 MEKTYHapOAHOW HOMEHKIIATYPE.
[Iporuo3upoBath CBOMCTBA BEIICCTB

Ha OCHOBE OOIIMX XMMHYECKHX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocCTaBJISITh MOJICKYJISIPHBIC YPABHECHUS
peaKLMi, UITIOCTPUPYIOITHAX
XUMHYECKHE CBOMCTBA M CHOCOOBI
MOJTy4YE€HHUS BEIIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, a TAKXKE
MOATBEPKIAIOIINUX TeHETUUECKYIO
B3aUMOCBSI3b MEXy HUMH.
[Tpou3BOAUTH BEIYMCIICHUS

110 YPaBHEHUSIM XUMHUUECKUX PEaKIUH.
[InaHupoBaTh U OCYIIECTBISATH

Ha MPAKTHUKE XUMUUYECKHUE
AKCIIEPUMEHTHI, ITIPOBOAUTH HAOJIIOICHHS,
JieJaTh BBIBO/IBI IO pe3yJibTaTam
AKCIIEpUMEHTA MPU MPOBEACHUHN
71a00paTOPHBIX ONBITOB U MPAKTHYECKUX
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OO6pa3ipl HEOPraHUYECKUX BEIIESCTB
Pa3IMYHBIX KJIACCOB.

OMNBITHI, WIUTIOCTPUPYIOIIUE XUMUUECKHE
CBOMCTBA KJIACCOB HEOPraHUYECKUX
BEILIECTB.

JlabopamopHhvie onvimol

OrnpenesieHue pacTBOPOB KUCIIOT U
LIEJ0YEH C TOMOIIBIO HHAUKATOPOB.
N3ydeHue B3auMoAeHCTBUSA KUCIIOT

C METaJUIaMH, pEaKIMi HEUTPaTU3aLlUH.
BzaumopericTBre pactBopa CepHOU
KUCI0THI ¢ okcuaoM meau (II).
ITomydyeHne HEpacTBOPUMBIX OCHOBaHUM.
BriTecHeHne 0JJHOTO MeTasIa APYruM
13 pacTBOpa COJIH.

Ilpaxmuuecxas paboma

Ne 6. Pemienue skcriepuMeHTaTBHBIX
3a71a4 1o TeMe « BaxxHenmme Kiaccol
HEOPTaHUYECKUX COCAUHEHUI.
Buviuucnenus:

M0 YPaBHEHUSAM XUMUYECKON PEaKIUu:
KOJIMYECTBA BEIIECTBA, 00hEMA, MACChI
110 U3BECTHOMY KOJINUECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIIN
MPOJYKTOB PEAKIINHU

pabor.

CrnemoBath IpaBmiIaM 0€30MaCHON
paboTsl B 1abopaTopuun

IIPU UCTIOJIb30BAHUN XUMUYECKON
MIOCY/IbI U 000PYTIOBAHMSI.
BricTpanBath pa3zBépHYTHIC TUCHMEHHBIC
Y YCTHBIC OTBETHI C OMTOPOi

Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM OHATUWHBIN
anmapar Kypca XuMuu

Hroro no pazgeny:
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Pa3nen 3. [lepuoanyeckuii 3axkon u Ilepuoauyeckas cucrema xumudeckux 3jiemMentoB JI. U. MenaesneeBa. Ctpoenue
aTOMOB. XMMHYeCKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIUH

3.1 | Ilepuonnueckuii
3aKOH U
[Tepnognueckas
cucreMa
XUMHYECKUX
3JIEMEHTOB

Crpoenne atoma

J1. 1. Menneneena.

7

[lepBble MOMBITKY KJacCUDUKAITUN
XUMHUYECKUX 37eMeHTOB. [loHATHe

O rpynmnax CXOJHbIX 3JIEMEHTOB
(LLIETTOYHBIE U IIETOYHO3EMEIIbHBIE
METaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yroT
am(pOoTepHbIE OKCUIBI U TUAPOKCHUJIBI.
[lepnonnueckuii 3axoH. [lepnognueckas
CUCTEMA XMMHUYECKUX JIEMEHTOB

J.N. MenaeneeBa. KoporkonepuoaHas u
JUTMHHOTIEpUOAHAS. (POPMBI
[lepnonueckoi CUCTEMBI XUMUYECKHUX
anemeHToB [[.M. Menneneesa. [lepronabl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPHOIa
Y TPYIIIBI 3JIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 XMMHYECKHUX AJIIEMEHTOB
ITepuoauueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepuCTHUKA
XUMHUYECKOTO 3JIEMEHTa

I10 €70 NOJIOKEeHUIO B [lepuonnyeckoit
cucreme JI.M. Menpaeneena.
3aKOHOMEPHOCTH U3MEHEHUS pajyca

PackppIBaTh CMBICI IEPUOTUUECKOTO
3aKOHa.

OnuchIBaTh CTPOSHUE TAOHIIBI
«llepuonueckas cuicteMa XUMHYECKHUX
aneMmeHTOB .M. MeHnnaeneeBay.
MoaenupoBaTh CTPOEHUE aTOMA,
OHEPreTUYECKUX YPOBHEU U IMOyPOBHEN
MIPY MOMOIIM PUCYHKOB, JIEKTPOHHBIX
KOH(UTYpalnii U 3JEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATh hU3UYECKUN CMBICIT
IOPSAAKOBOI'O HOMEPA, HOMEPOB IIEpUOIa
Y TPYMIBI JJIEMEHTA.

XapakTepu3oBaTh XUMUYECKHE JJIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COCIMHEHUS MO MOJIOKEHUIO

B [Iepnoanueckon cucreme

JI.1. Menpaeneena.

OOBACHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOVWCTB XUMUYECKUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COEIUHCHUM

B ITpe/IeIax MaJIbIX IEPUOJIOB U IJIaBHBIX
IOATPYII C YYETOM CTPOCHUS UX
aTOMOB,;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAITTNYECKUX
CBOWMCTB IO IpynIaM U Mepuogam.
3nauenue [lepuoauueckoro 3akoHa u
[leproguyeckoi CHCTEMbI XUMUYECKHUX
AJIEMEHTOB JIJIs1 Pa3BUTHUSI HAYKU U
npaktuku. .M. MenaeneeB — yu€Hbli U
TPpaXIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

B3aumopaericTBre TMAPOKCH 1A TMHKA

C pacTBOpAaMU KUCJIOT U LIEJIOYEH.
MogenupoBanue CTPOCHUS MOJIEKYII
IIpY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX ¥ CTPYKTYPHBIX GOPMYIL.
Tabmuna «llepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHuie onvimol

O3HakomIIeHHE C 00pa3IiaMu METAIIIIOB U
HEMETAJUIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM TPYIIIE.

BricTpanBath pa3BEpHYThIE TUCBMEHHbBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha HH(OpPMaLIKIO U3 YUYEOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XUMHUYECKast CBA3b.
OKHCIINTENBHO-
BOCCTAHOBHUTEIILHBIC
peakiuu

XumMmudeckast cBa3b. KoBaneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
anmeMeHTOB. MoHHas cBsa3b. CTEIeHD
okuciaeHust. OKUCINTEIbHO-
BOCCTAHOBUTEJbHBIE peakiuu. [Iporecchbl

PackpbIBaTh CMBICII H3y4aeMbIX TOHATUH.
OnpenensTe BUI XUMAYECKON CBSI3U

B COCIMHEHUH.

MopnenupoBaTh CTPOCHUE MOJIEKYIT

IIPY MMOMOILM PUCYHKOB, MOJEJEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.
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OKHUCJICHHUS] 1 BOCCTAHOBJICHUS.
OKucAUTENN U BOCCTAHOBUTEIIH.
XUMHYECKHUH IKCIIEPUMEHT: U3yUEHUE
00pa3IioB BEMIECTB METAJUIOB U
HEMETaJUIOB, B3aUMOJICCTBHE
TUAPOKCHUA IIMHKA C PACTBOPAMHU KUCIIOT
Y LIEJI0YEN, ITIPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOITUX TIPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEHUSI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, WUTIOCTPUPYIOIIUE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTMHEHUS)

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTsL COCTaBIIeHUs (POpPMYJIT BEIIECTB,
AJIEKTPOHHOTO OajiaHca peakiuii.
Ornpenensite CTENEHb OKUCIECHUSI aTOMOB
XUMUYECKUX JIEMEHTOB 110 PopMyJiaMm U
COCTaBIATH (OPMYJIIbI OMHAPHBIX
COCIMHEHUM 110 CTENIEHU OKUCICHUS
aTOMOB XMMUYECKHUX DJIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTENb. PaccTaBisiTh
KOA(PPULIMEHTHI B cXeMaX MPOCThIX
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
OasaHca.

Ha6nronaTh XMMHYECKUE OTIBITHI

10 IJIaHy, aHATU3UPOBATH U JIeNIaTh
BBIBO/IBI.

Ucnonw3oBate UKT niist co3ganus
MOJIEJICH, MOATOTOBKU TPE3EHTALINH,
JOKJIAJI0B IO TEME.

BricTpanBaTh pa3BEpHYThHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOM Ha
UHpOpMAIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHUKOB, B TOM uucie MurepHera

Hroro no paszneny 15
PeszepBHOE Bpems 3
OBIIEE UNCJIO HACOB 68
I1O ITPOTPAMME
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9 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM Conepxanue o0yueHust
/11 4acoB oOy4Jaronuxcs

y4eOHOTO MpeaMeTa

Pasneﬂ 1. BemeCTBO H XUMHYIECCKHE pEakK

1107041

1.1

[ToBTOpEHUE U
yrayOJaeHue 3HaHUu |
OCHOBHBIX Pa3/eJIOB
Kypca 8 kiacca

5

[Iepnonnueckuit 3akoH. [leppnoanueckas
CHUCTEMA XUMHUYECKUX AJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XUMUYECKHUX IJIEMEHTOB MEPBHIX TPEX
NIEPUOJIOB, KaJusl, KAIbLUSI U UX
COE€IMHECHHUN B COOTBETCTBUU

C IOJIO)KEHUEM DJIEMEHTOB

B [lepuoanueckon cucreme U CTpOCHUEM
UX aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUYECKON
CBSI3U. THUIbl KPUCTAIITNYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUMA KPUCTAIINYECKON
PELIETKU U BUJA XUMHUYECKON CBS3U.
Knaccuduxanust 1 HoMeHKIIaTypa
HEOPTaHUYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX
COCMHEHU, TeHETUYECKas CBS3b
HEOPTraHUYECKUX BEILIECTB.

XapakTepu3oBaTh XUMHUUYECKUE SIIEMEHTBI
MIEPBBIX TPEX MEPUOJOB, KU U KAJIbLIHS
10 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KinaccudunmpoBaTs 1 Ha3bIBaTh
HEOPraHUYECKUE BENIECTBA U3YUEHHBIX
KJIACCOB.

OnuceIBaTh 00HME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPAKIATh CBOWCTBA TPUMEPAMHU
MOJICKYJISIPHBIX YPABHEHU XUMUYECKUAX
peaKkIuu.

Onpenenste BUI XUMAYECKOW CBSI3U U
THUN KPUCTAJUTMYECKON PEIIETKU
BEILIECTBA.

IIporuo3upoBaTh CBOMCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOECHHUSI.
BricTpanBaTh pa3BEPHYThHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uH(popMaIHIo U3 yueOHUKA U
CIIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICTISIMU
KPUCTAININYECKUX PELIETOK
HEOPraHWYECKHX BEIIECTB — METAJUIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPUS)

HCTIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
armapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTHU
XAMHAYECKUX
peakuui

Knaccudukanus XuMu4ecKux peakiui
10 Pa3IUYHBIM HNpHU3HAKaM (110 YHUCIY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BEIIECTB, M0 TEIIOBOMY 3 (DexTy,

10 UBMEHEHUIO CTETIEHEW OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB,

110 00paTUMOCTH, IO YHACTHIO
KaTajauzaTopa). IK30- 1
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMUYECKUE YPABHEHUS.
[ToHATHE O CKOPOCTU XUMUYECKOU
peakuuu. [TonsiTue 06 0OpaTUMBIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
[ToHsITHE O TOMOTE€HHBIX M T€TEPOTCHHBIX
peakusx. [lonstue o karanuse.
[ToHsITHE O XUMUYECKOM PAaBHOBECHHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOU peaKlUy U MOJI0KEHUE
XUMHUYECKOTO PABHOBECHSI.
OKUCTUTENEHO-BOCCTAHOBUTELHBIE

PackpbIBaTh CMBIC U3y4ae€MbIX MOHATHN
Y IPUMEHSATH 3TU MOHATHUS P OMUCAHUH
CBOMCTB BELIECTB U UX MPEBPAILLCHUN.
KnaccuduimpoBatbs XuMuyeckue
PEaKIUU 0 PA3IUYHBIM IPU3HAKAM.

VY cranaBiIuMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN pEAKIUU OT Pa3INnYHbIX
(dhakTOpoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUUECKUX MTPEBPAICHUM
B PA3JIMYHbBIX YCIIOBHSIX.

Ornpenensite OKUCIUTENb U
BoccTaHoBuTENb B OBP.

CocTaBnsATh 3EKTPOHHBIN OanaHc
pEaKIIMH.

[Tpon3BOANTH BEIYUCIICHUS

10 XUMHUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WUJIK TPYIIIIE.

BricTpanBaTh pa3BEpHYThIE MUCbMEHHBIE
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peaKLMH, 3JIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peaKIMii C UCIOIB30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTU CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pazIUYHBIX (AKTOPOB.

OnBIThI, WIUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakiuuii (ropeHue, peakiuu
pazJIoKEHUsI, COeMHEHUS).
Buiuucnenus:

KOJIMYECTBA BEILIECTBA, 00BEMA U MACCHI
peareHTOB WM MPOIYKTOB MO
YpaBHEHUSIM XUMUYECKUX PeaKui

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHGOPMAITHIO U3 YIeOHUKA 1
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHUH

1.3

DIIEKTPOJIUTUYECKAS
JUCCOIAIHS.
XHUMUYECKUE
peakiuu

B pacTBOpax

Teopus ANEKTPOIUTUIECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEAJIEKTPOJIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIUAIINH BEIISCTB

C Pa3IMYHBIMHU BUJAMU XHMHYECKOM
cBs3u. CteneHb qucconuanu. CHIIbHbBIE
U CJ1a0bIe DJIEKTPOJIUTHI.

Peaknuu nonHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICIT U3y4a€MbIX TOHATHIH,
a TAK¥KE CMBICJI TEOPUH
BJICKTPOJIUTUYECKON IMCCOLNALIHH.
OOBIICHATH TPUYUHBI
3JIEKTPOMPOBOJHOCTH BOAHBIX PACTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
BIEKTPOJIUTHI.

CocTaBisaTh ypaBHEHUS JUCCOIMAIIIU
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MIPOTEKaHUs pEaKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBA KUCIOT,
OCHOBAHHMU U COJIEH B CBETE
IPEICTaBICHUN 00 ANEKTPOTUTHUECKOM
auccormanui. KauecTBeHHbIE peakiiuu
Ha WoHBI. [loHsATHE O THApPONIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3eKTPOPOBOTHOCTH
pPacTBOPOB BEIIECTB, IIpoLecca
JVCCOIMAIINH KUCIIOT, IIeIouen

U coJieit (BO3MOXKHO UCTIONIb30BaHUE
BUJICOMATEPHUAIIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BbIJCICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacnio3HaBanue HEOPraHMYECKHUX
BEIIECTB C TOMOIIbIO KAYE€CTBEHHBIX
pEaKUMi1 HA UOHBI.

JlabopamopHuwiii onvim:

N3yuenune nmpu3HaKoB MPOTEKAHUS
peaKimyu MOHHOTO OOMEeHa B pacTBOpax
AJIEKTPOJIUTOB (C 0Opa3oBaHUEM OCajKa,
BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
lIpakmuueckas paboma:

KHCJIOT, LIEJI0YEH U COJIEH, MOJIHbBIC U
COKpalIEHHbIC MOHHBIE YPaBHEHUSI
XUMUYECKUX PEaKIil HOHHOrO OOMEHa,
KpaTKUE MOHHBIC YPABHEHUS TPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHE XUMHUECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE T€OPHHU DJICKTPOITUTUUECKON
JIMCCOLUALINY; TIOJITBEPKIaTh CBONCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
PemaTe sxcriepuMeHTaIbHbIC 33/1a4l

10 TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMUYECKHUE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JIeJIaTh BBIBOJIBI TIO pe3yJibTaTam
AKCIIEpUMEHTA MPU MPOBEICHUN
J1a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh npaBmiiaM 0€30MacHOMN
paboThI B 1a0OPATOPUM NPU
MCIIOJIb30BaHUN XUMUYECKOW MOCY/IbI U
000pyI0BaHUS.

ITpoBOAUTH BEIYUCICHUS IO XUMUYECKUM
YpaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Perienue skciepuMeHTATIbHBIX
3a/1a4 1o TEME.

Bwviuucnenus:
110 YPaBHEHUSIM XUMUUYECKUX PEaKIUit

B IIap€ WJIU TPYIIIIE.

BeicTpauBaTh pa3BEPHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(OopMaLMIo U3 yueOHUKA U IPYTUX
MCTOYHUKOB MH(OpMAaLIUY, B TOM YHUCIIE
NuTepuera

Uroro no pazgeny

17

Pasznen 2. HeMeTa/lsIbI M X COeXMHEHUS

2.1 | Obmas 4
XapaKTEPUCTUKA
XUMUYECKHUX
AJIEMEHTOB
VIIA-rpynmnsi.
l"anorenst

OO0m1as xapakKTepUCTHKA TAJIOTEHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHbIC CTETICHU OKUCIICHMUS.
CrtpoeHue u puznuecKkre CBOMCTBa
MIPOCTBIX BEIIECTB — IaJIOT€HOB.
XUMHAYECKHE CBOMCTBA HA IPUMEPE
XJiopa (B3aMMOJICHCTBHE C METAJIJIaMH,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
XnopoBogopoa. CossiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlerncTBue xaopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M YEJIOBEKA.
Baxueitmme XJI0puabl 1 UX HAXO0XKICHUE
B IIPUPOJIE.

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxkaromue GU3nIecKue u
XHMHUYECKHE CBONCTBA rAJIOTEHOB U UX
coeMHEHU (BO3MOYKHO HCTIOJIb30BaHNE

OOBsICHATH 00LITHE 3aKOHOMEPHOCTU

B U3MEHEHHUH CBOICTB HEMETAIIJIOB U UX
COEIMHEHMH B Ipeieax MajbIX
NEPHUOOB U TJIABHBIX MOATPYIII
[leproanueckoi CUCTEMbI XUMHUYECKUX
HJIEMEHTOB C YUETOM CTPOCHHUS UX
aTOMOB.

XapakTepu3oBarh (pU3nuecKue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
raJIOr€HOB (Ha MpUMEpE XJI0pa) U
CJIOXHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpHJIa HATPHS), CIIOCOOBI UX
MOJTy4eHUs], MPUMEHEHUE U 3HAYCHHUE

B IIPUPOJIE U JKHU3HU YEJIOBEKA.
OmnpenensTb XJIOPUA-UOHBI B PACTBOPE.
[11anupoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUIECKHE
OKCIIEPUMEHTHI, TPOBOAUTH HAOIOICHUS,
JIeNaTh BBIBOJIBI TIO pe3yJIbTaTam
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BUJICOMATEPHUAIIOB).

O3HakoMIJICHHE C 00pa3liaMH XJIOPHI0B
(raJoreHu10B).

JlabopamopHmwiii onvim:

N3ydeHue CBOMCTB COJISTHOW KUCIIOTHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
HAa XJIOPUJ-UOHBL.

lIpaxmuueckas paboma

Ne 2: Tlonmy4ueHue COJITHOM KUCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE

OKCIIEPUMEHTA TP MPOBEIACHUU
71a00PaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThl B 1abopaTopuu

IIPY UCTIOJIb30BAHUU XUMUYIECKON
MOCY/IbI U 000PYI0BAHUSI.

BricTpanBaTh pa3BEPHYTHIC TUCEMECHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha HMOPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTE€pPUAIOB, TPAMOTHO
WCII0JIb30BaTh N3YYEHHbIN TOHATUNHBIN
ammapar Kypca XuMHUH

2.2

OOmras
XapaKTEePUCTHKA
XUMHUYECKHX
3JIEMECHTOB
VIA-rpynmnsl. Cepa
1 €€ COCIUHECHUS

OO0m1as xapakTepUCTUKa FJIEMEHTOB
VIA-rpynnel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCIICHUSI.

CrpoeHue u pu3HIEeCKrUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJIA U CEPHI.
AJI0OTpOIHBIE MO (DUKALIMY KUCIOpOaa
U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo/1, ctpoeHue, Gu3nIecKue u
XUMHUYECKUE CBOVCTRBA.

OKcubl Cephl Kak MPeCTaBUTENH
KHCJIOTHBIX OKCH/JIOB.

Cepnas kucnora, (pu3n4ecKue u
XUMHYECKHE CBOMCTBA (00IIHe Kak

OOBsICHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MCHEHUU CBOMCTB 2JICMEHTOB
VIA-rpynmnsl ¥ uX COEIMHEHUN C yUETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (U3NUECKHUE U
XMMHUYECKHE CBOMCTBA MPOCTOrO
BEIIECTBA CEPBI U €€ COCTMHEHUMN
(cepoBOAOPO/Ia, OKCHUIIOB CEPBI, CEPHOI
KHUCIIOTBI, CyJIb(aToB), CITOCOOBI X
MOJIyYCHUS], IPUMEHEHHUE U 3HAUCHHE
B IIPUPOJIE U )KU3HU YEIIOBEKA.
Onpenenats HATUYUE CYJIb(paT-NOHOB
B pacTBOpeE.

OOBSICHATH CYIITHOCTD IKOJIOTUYECKUX

40



denepanbHas padboyas mporpamma | Xumusi. 8—9 kimaccel (0a30BbIil YPOBEHB)

MPEJCTABUTEIS KJIacca KUCIOT U
crienuduyeckue). XuMUUECKHE PeaKInu,
JIeXKaIlKe B OCHOBE MTPOMBIIIJIEHHOTO
croco0a NOoJIy4eHHs] CEpHOM KUCIIOTBHI.
[Ipumenenune. Conu cepHON KUCIIOTHI,
KadeCTBEHHAS PeaKkius Ha CyJIb(aT-HOH.
Haxoxnenue cepol U €€ COeqUHEHUN

B pupojie. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaIOLIEH Cpeibl COETUHEHUSIMU
cephl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALICHUS.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3HakomIieHHEe ¢ 00pa3iaMu cephl U eé
COEMHEHUSAMU (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npoiiecca oOyriivBaHus
caxapa noJi IeiCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
JlabopamopHhvie onvimoi:

N3yuenne XMuMHYECKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHne kaueCTBEHHON peaKlK Ha
cynb(dar-uoH u HabII0ICHUE TPU3HAKA
€€ MPOTEKaHUS

npo0JieM, CBA3aHHBIX C TepepadoTKOM
COCIMHEHUN CEPBI.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKHUE
AKCIEPUMEHTHI, TPOBOAUTH HAOIIOICHMUS,
JIETIaTh BBIBOJIBI IO pE3yJIbTaTam
AKCIIEPUMEHTA.

CrnenoBaTh mpaBuiIam 6€30MacHOM
paboThI B J1abopaTopuu

P UCTIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYI0BaHUSI.
[Tpou3BOANTH BEIYUCIICHUS

10 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MPU BBITTOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIpaBOYHBIC MaTEPHUAIbI
(ITeproguveckyro cUCTEMY XMMUYECKUX
sanemenToB [I. 1. MenneneeBa, Tadmauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJIEKTPOXUMHYECKUN PSJT
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MPU BHITTOJTHEHUT
y4eOHBIX 3aJJaHUM U B MPOIECCEe
HCCIIeIOBATENbCKOM eI TEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIEP KaHusl, CIIPABOYHbIC
Martepualibl, pecypcsl UHTepHETa

41



denepanbHas padboyas mporpamma | Xumusi. 8—9 kimaccel (0a30BbIil YPOBEHB)

2.3

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
AIIEMEHTOB
VA-rpynunsl.

A3ot, hocdop u ux
COeIMHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynibl. OcCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHCIICHUS.

A3OT, pacrpoCcTpaHEHUE B IPUPOJIE,
bu3nUecKre U XUMHUYECKHUE CBOMCTBA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOWCTBA, MOJIyY€HUE U IPUMEHECHHUE.
Conu ammonus, ux (GU3NIECKUE U
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHas peakiyisi Ha HOHBI
aMMOHUSI.

A30THas KHCIO0Ta, €€ MOTy4YECHUE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOurue kak MpeacTaBUTENS Kilacca
KHCJIOT U crienupruyecKue).
Hcnonbp30BaHre HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoOpeHnit. XUMHUYIECKOE 3arps3HCHHE
OKpYXaroUIen cpeibl COCTMHEHUSIMU
a30Ta (KUCIOTHBIE JOK/IHU, 3arPsI3HEHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAIIAN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBoiictBa. Oxcun docdopa (V) u
dbocdhopHas kuciora, Gpu3nIECKue U

OOBACHTH O0IIIHME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 2JICMEHTOB
VA-rpynmnsl ¥ UX COEIUHEHUM C YUYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
azota u ¢ocdopa U uX CoeTUHECHUN
(amMmmMmaka, coyeii aMMOHHUSI, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa pocdopa (V)
u (ochopHOi KUCTOTHI, (ochaToB),
CIOCOOBI UX TOJyYEHHUsI, IPUMEHEHUE U
3HAUEHUE B MPUPO/JIC U )KU3HU YEJIOBEKA.
Onpenensate HOHBI aMMOHUA U (hocat-
MOHBI B PaCTBOPE.

OOBSICHATB CYIITHOCTh YKOJIOTHICCKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHHEM
coelMHeHui a3ota u ocdopa

B OKpY>Karolleu cpeae.

[ImaHUpOBaTH M OCYIIECTBIATH

Ha MIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHLI.

CrnenoBathb MpaBuIaM 0€30MaCHOM
paboThI B 1aboparopun
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XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonp3oBanue ¢pochaToB B Ka4eCTBE
MUHEPAIbHBIX YIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C PU3UUECKUMHU
cBolicTBaMH a30ta, hochopa

1 UX COCIMHEHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakoMIIeHHE ¢ 0Opa3liaMu a30THBIX U
dbochopHbIX yaoOpeHuil.

[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3y4YCHHE CBOMCTB aMMHaKa.
BzaumMoencTerue KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C ME/IbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
JlabopamopHvie onvimoi:

[IpoBeneHne KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHUA U pocdar-uoH, u
W3Y4YEHUE TPU3HAKOB UX MPOTECKAHUS.
llpaxmuueckas paboma

Ne 3: Tlonyuenue ammmuaka, U3yueHue
€ro CBOMCTB.

Boruucnenus:

110 YPaBHEHUSIM XUMUUYECKUX PEaKIINil

P UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYAOBAHUS.
[Tpou3BoANTH BEIYUCIICHUS

M0 XMMHYECKUM YPABHEHUSIM.
Hcnonb30BaTh IPU BHINOTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI YICOHHKA,
CIIPABOYHBIE MaTEPUAIIBI
(MepUOANYECKYIO CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUHN PAL
HaIpsHKEHUI METaJLIOB)
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2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
I[VA-rpynmsi.
Yriepon u
KpPEMHUH, U UX
COCIMHEHMS

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

VYriepoa, amioTpoIHbIe MOAU(DUKAIIIH,
pacnpocTpaHeHue B IPUPOJIE,
dbu3nUecKre 1 XUMUYECKIE CBOMCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxkcupel yraepona, ux Gu3ndeckue u
XMMHUYECKUE CBOMCTBA, ICUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHHUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
pO0JIeMBbI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), runoresa riio0anbHOTO
MOTETUICHUS KJIMMaTa, apHUKOBBIN
aPexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nYecKe U XUMUYECKHE CBOMCTRA,
MOJIyYEHUE U IPUMEHEHUE.
KauectBennas peakius Ha kKapOoHaT-
noHbI. Mcnonb3oBaHue KapOOHATOB

B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[TepBoHayanbHbIE OHATHUS

00 OpraHMYeCcKHX BEIIECTBAX KakK

0 COEJIMHEHUSIX yriiepoja (MeTaH, 9TaH,

OOBACHTH O0IIIHME 3aKOHOMEPHOCTH

B M3MEHECHHUH CBOMCTB 3JICMEHTOB
IVA-rpynmnsl u uX COEIMHEHUN C Y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepuszoBaTh (PU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yriiepoaa U KpeMHHS U UX COCTMHCHUIN
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CrocoObl UX MOJIyYEHUS, MPUMEHEHHUE U
3HAYEHME B MIPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CJICICTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA — CBONCTBA
— MPUMEHEHHUE — Ha MpUMepax
COEMHEHNH yIIIEpOaa U KPEMHHUSI.
OmnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYKAKOIIEH Cpeie.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUILIEPHH,
YKCYCHAsi KHCJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COSTMHEHUH yTiiepoa U
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STHUJIEH, alleTUIIEH, ITaHOJI, TIIULEPHUH,
YKCyCHAasi KHCIIOTA).

[IpupoaHbIE UCTOYHUKY YTIEBOIOPOAOB
(yrosae, npupoAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
UX POJIb B OBITY ¥ POMBIIUIEHHOCTH.
[TonsiTrie 0 OMONIOTMYECKH BaXKHbBIX
BELIECTBAX: JKUpax, OeyKax, yriieBojaax —
Y UX POJIH B JKU3HU YEIIOBEKA.
MatepuanabHOE €TUHCTBO OPTaHUYECKUX
Y HEOPraHUYECKUX COECTUHEHU.
Kpemuuii, ero pusnueckue u
XUMHYECKHIE CBOMCTBA, IOTyYEHUE U
npuMmenenne. CoeTnHeHus] KPeMHHUS

B nipupoje. O0mue npeacTaBicHus

006 okcuze kpemuus (1V) u kpeMHUEBO#
KHCJIOTE.

CunmKaTsl, MX UCIIOJIb30BaHUE B OBITY,
MEAMIIUHE, TPOMBIIUIEHHOCTH.
Baxnelmue cTponTenbHbIE MATEPUAIIBL:
KepaMuKa, CTEKJIO, IEMEHT, OETOH,
xesne300eToH. [Ipobiiembl 6€30macHOTrO
UCTIOJIb30BaHUS CTPOUTEIBHBIX
MaTeprajoB B TOBCETHEBHOM KHU3HU.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

Moienu KpUCTAJUTMYECKUX PEILETOK

OpPTaHWYECKUX BEIIECTB.
OnuceIBaTh POJIL OCIKOB, JKUPOB H
YTII€BOJ0B B PYHKIIMOHUPOBAHUH HKUBBIX
OpraHU3MOB, COCTaB PHUPOTHBIX
HMCTOYHHUKOB YTJIEBOJIOPOJOB, UX POJIb

B OBITY U IPOMBIITUICHHOCTH.

[IpoBOIUTH BBIYMCIICHUS 110 YPaBHEHUSIM
XUMHYECKUX PEaKIUH.

[TmaHupOBaTH M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUN
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKHUX
paboT.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B JIabopaTopuu

TP UCTIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBaHUS.

Hcronp30BaTh PH BHITOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeproguvecKyro CUCTEMY XUMHUYICCKUX
anemenToB [I. 1. Menneneesa, Tabnuiry
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUN U
coJiel B BOJIE, DJIEKTPOXUMHUYUECKHUI Pl
HaIpsHKEHUI METaJIOB)
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anmasa, rpadura, QymiepeHa.
O3HaKOMIIEHHE C ITPOLIECCOM aACOPOIUN
PacTBOPEHHBIX BEIIECCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOICTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C IPOTYKIIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuanbl: cCuiIMKaTHas
MIPOMBIIIEHHOCTB ).

Mopaenu MOJIEKYJI OPraHUYECKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHUE
Y U3YYECHHUE CBOMCTB YIVIEKUCIIOTO rasa.
[IpoBeaeHne KaYECTBEHHBIX PEAKIIMA

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Y4YEHHUE MPU3HAKOB UX IPOTEKAHMUS.
Ipaxmuueckue pabomol:

Ne 4, Tlony4yeHue yriekuciioro rasa,
V3y4YECHHUE €r0 CBOWCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3az1a4 no reMe «Bakuenme HeMeTaJuIbl
U UX COEAVMHEHUS

Buviuucnenusa:

110 YpaBHEHUSM XUMUYECKUX PEAKIINN

Hroro no pazneny

25
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Pa3nen 3. MeTa/iIbl H UX CoeqMHECHUA

3.1

OO0111e cBOMCTBa
METAJIJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosioxkenus B [leprogudeckoii cucteme
XHMHYECKUX DJIEMEHTOB

J.1. MeHneneeBa 1 CTpOCHUS] aTOMOB.
Crpoenue MeTauioB. Metanueckas
CBSI3b U METaJUIMYECKas
KpUCTaJUINYecKas peue€Tka.
DJIEKTPOXUMHUYECKHUH Psii HAPSHKEHUM
MeTauioB. OU3NYECKHE U XUMUYECKHE
cBolicTBa MeTalIoB. OOIIHE ClIOCOObI
nojgydyeHust metayuioB. [lonstue

0 KOPPO3UHU METAJIIOB, OCHOBHBIC
CITOCOOBI 3aIUTHI KX OT KOPPO3UH.
CmnaBsbl (CTanb, YyT'YH, TIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U
MIPOMBIIIICHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METaJJIOB (BO3MOHO UCTIOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimol.
O3HakoMIIeHHE ¢ 00pa3liaMu METaJIOB U
CILJIaBOB, UX (DU3NUYECKUMHU CBOMCTBAMH.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y IPUMEHATH 3TU NOHATHUS ITPU ONIHUCAHUU
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B UI3BMEHEHHUH CBOMCTB 3JICMECHTOB-
METAJIJIOB U UX COCIMHEHUH C YUETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAIIIOB,
ob1mue GU3NIecKue U XUMHUIECKHE
CBOMCTBA METAaJIJIOB.

XapakTepu3oBaTh 00IIHE CITIOCOOBI
MOJTyYEHUS] METAJIOB.

OnuceIBaTh CIOCOOKI 3aIIMTH METAJIJIOB
OT KOPPO3UH.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
MCIOJIb30BaHUU XMMUYECKOU TTOCYIbI U
000pyI0BaHUA.

[Tpou3BOAUTE BEIYUCICHUS

110 YPaBHEHUSIM XUMHUECKUX PEAKIUH,
€CJIM OJIUH U3 PEareHTOB COACPKHUT
MIPHUMECH.

VYyacTBOBaTh B COBMECTHOM padboTe

B [1ap€ WJIU TPYIIIIE.

Hcnonb30BaTh IpH BHIMOTHEHUN
y4eOHBIX 33JIaHUI TEKCThI Y4YEOHHKA,
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Buiuucnenus:

110 YPAaBHEHHUSAM XUMUYECKHUX PEAKIIHH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
IpUMECH

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponnueckyto CUCTEMY XUMUUYECKUX
snemenTtoB [I. 1. Menaeneesa, Tabmauiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
COJIeH B BOJIE, DJICKTPOXUMHYCCKUM PsiJT
HaIpPsHKCHUN METAIITIOB)

3.2

Baxueiinme
METAJUIBI U UX
COeIMHECHUS

16

[IlenounHbIe METAILIBL: TTOJOKEHUE

B [leprnoanyeckoil cucteMe XuMHUYECKUX
sanemeHTOB J[.1. MenaeneeBa, cTpoeHue
UX aTOMOB, HAaXO0X/ICHUE B IIPUPOJIC.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCHIBI
Y TUAPOKCHUIBI HATPUS U KaJIUSL.
[IpriMeHeHuE METOUYHBIX METAJJIOB U UX
COCTUHEHUN.

[[lenoyHO3eMeNbHBIE METAJIBI MAarHUU U
KaJblMK: noJyioxkeHue B [lepuoanueckoit
CHCTEME XUMHUYECKHX AJIEMECHTOB

J.1. MeHnneneeBa, CTpOEHHUE UX AaTOMOB,
HaxO0XJeHHUE B npupojie. Pusndeckue u
XHMHYECKHE CBOMCTBA MarHus 1
Kainbplysa. Baxuenmme coeTnHeHns
KaJbIUsl (OKCU, TUIPOKCHU, COJIH).
JKECTKOCTh BOAEI U CLIOCOOEI €6
YCTpaHCHMUSI.

AJTIOMUHUHN: TIOJIOKEHHE

B [lepuoanueckoi cucTeMe XUMUYECKUX

OOBACHATH 0011IME 32aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U X COEIMHEHU B rpyInax

C Y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METaJJIOB U UX COEAUHEHUH (OKCHUIOB,
TUIAPOKCHUIOB, COJICH), CITOCOOBI UX
NOJIyYeHUs], IPUMEHEHHE U 3HAUCHHE

B [IPUPOJIEC U )KU3HU YEJIOBEKA.
YcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE
BEIECTBA — CBOMCTBA — IIPUMEHEHUE —
Ha IpUMepax U3y4aeMbIX BEUIECTB.
Pacnio3HaBaTh ¢ TOMOIIBIO KAYE€CTBEHHBIX
peaklMii HOHbI METAJIJIOB: MarHus,
KaJIbIHs, aTFOMUHUS, UHKA, xKere3a (1)
u xene3a (III), menn (II).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCH/JIOB ¥ TUJIPOKCHJIOB aTFOMUHUS U
IIUHKA.
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anemeHTOB [[.1. MenneneeBa, crpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
Pu3NYECKHE U XUMUYECKUE CBOMCTBA
antoMuHug. AMQOTEepHbIE CBOMCTBA
OKCHJIa U TUAPOKCUA ATFOMUHUSL.
Keneso: nonoxenune B [leprnonnueckon
CUCTEME XUMHUYECKHUX JIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUbl,
rupokcu bl U conn xxenesa (1) u xxenesa
(I1I), nx cocraB, CBOICTBA U MOJTyYCHUE.
Xumuueckuii IKCRepUMenHm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMOJICHCTBUS OKCUJIA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpatmBaHue IaMeHd HOHAMU HATpusl,
KaJiusl U KaJblus (BO3MOMXKHO
UCIIOJIb30BAHUE BUICOMATEPUATIOB)
HccnenoBanne cBOMCTB KECTKOU BOJEI.
[Iponecc ropenus xene3a B KUCIOPOIE
(BO3MOYKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

Jlabopamophvie onvimbi:

[IpoBeneHne KaueCTBEHHBIX peaKIuii

Ha MOHBI (MarHusi, KajabIys, aTIOMUHUS,

[InanupoBaTh U OCYHIECTBIATH

HA NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIIOICHUS,
JieNaTh BBIBOJIBI 11O Pe3yJibTaTam
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CnenoBats npaBuiiaM 0e30nacHON
paboThI B 1abOpaTopuu

IIPY UCIIOJI30BAaHUHU XUMHUYECKOM
oCyibl U 000PYyAOBaHUS.
[Ipou3BOAUTE BBIUKUCIEHUS

10 XUMHYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOI paboTe

B IIape WX IpynIe.

BricTpauBath pa3BEpHYThIE TUCHMEHHbIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha nH(pOpMaINIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIN TOHATUWHBIN
anmapar Kypca XuMuu
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nuHkKa, sxesesa (1) u xenesa (1), meau
(IT), onucanue NprU3HAKOB UX
MPOTEKAHUSI.

UccnenoBanune ampoTepHBIX CBOWCTB
TUIPOKCHUJIA ATTFOMUHHUS U THAPOKCHUIA
[MHKA.

IIpakmuueckue pabomol:

Ne 6. XKécTkocTh BOJIBI U METOIBI €€
YCTpAHECHHUS.

Ne 7. PeuieHue 3KCriepuMEHTAIBHBIX
3a71a4 o teMe «BaxkHelnme MeTauibl U
UX COCITUHEHUS».

Buiuucnenus:

10 YPAaBHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE
WJIN COJIEPKUT MPUMECH;

MacCOBOM JI0JIM BBIXOJ1a MTPOTYKTa
peakiuu

Hroro mo pazneny 20

Pazjnen 4. Xumus v okpy:kamomas cpeia

4.1

XuMus " 3
OKpY’Karolias cpesa

BemectBa u MmaTepuansl B MOBCETHEBHOM
’KHU3HH uejoBeka. be3omacHoe
HCITOJIb30BAHUE BEIIECTB ¥ XMMHYECKUX
peakuuii B ObITy. [lepBas nomoiup rnpu
XHMHYECKUX 0’KOTax U OTPaBIICHUSX.
XUMHUYECKOE 3arpA3HEHUE OKPY KAIOIIEH
cpeasbl (mpeaesbHas 10mycTuMas

XapakTepu3oBaTh POJIb XUMUU

B Pa3IMYHBIX c(pepax AesTeTbHOCTU
JIFOeH, OCHOBHBIE BEIIECTBA U
MaTepualibl, IPUMEHIEMBIE B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBICHATH YCIOBHS 0€30MACHOTO
WCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX
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KOHIICHTpAITUs BEIecTB. Poib Xxumun

B PEIICHUH DKOJIOTHYECKHUX MTPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenune 06pa3iioB MaTepruaioB
(CTEeKJ10, CIIJIaBbl METAJIOB, OJMMEPHBIC
MaTepHuabl)

peakiHmii B ObITY.

AHaTM3UpPOBaTh U KPUTHICCKU
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
ITPOMBITIUICHHOCTH, CETBCKOTO XO351CTBA,
TpaHCIIOPTA U JIp. Ha COCTOSTHUE
OKPYXaroUIEH CPEbI.

YMeTb 0Ka3bIBaTh NEPBYIO MOMOIIIb

IPY XUMUYECKUX 0’KOTaX ¥ OTPABJICHUSX.
[IpuaUMAaTh ygacTue B 00CYKIECHUU
po0IeM XUMHUYECKOU U IKOJIOTUYECKOMN
HaIPaBJICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO IO podIeMe 1
npeajiaraTh BO3MOXKHbBIC ITYyTH €€
peIIeHHS

Hroro mo pazaeny: 3
PezepBHOE Bpems 3
OBIIEE YMCJIO YACOB 68
[10 ITPOIT'PAMME
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