1. TlosgcuurenpHas 3amucKa.

[Iporpamma 1Mo XMMUM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBIICHA
Ha OCHOBe TpeOOBaHUWA K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHOU
IporpaMMbl OCHOBHOTO o00miero oOpazoBanusi, mpenactaBieHHsix B OI'OC 00O,
a TaKke Ha OCHOBE (QefepallbHON pabodueil MporpaMMbl BOCIHTAHHUS W C y4ETOM
KOHLIETIIUMA TpenojaBaHus ydyeOHOro mpeaMera «XuMUS» B 00pa30BaTeIbHBIX
opranu3zanusax Poccuiickon denepanuu.

[Iporpamma 1o XxumMuu Aa€T MpEICTABICHUE O TENIX, OOIIeH cTpaTeruy O0yICHHS,
BOCIIUTAHUS W  Pa3BUTHS OOyYAOIIMXCS CpPEACTBAMU y4eOHOTO  TpeaMeTa,
yCTaHaBIMBAaET  00sA3aTeIbHOE  MPEIMETHOE  COAEp)KaHWe,  MPeayCMaTpPUBAECT
pacrpeiesIeHHUe ero Mo KiaccaM U CTPYKTYPHUPOBAHUE MO pa3jiesiaM U TEMAM IPOrPAMMBI
0 XWMHH, OIpEeisieT KOJWYECTBEHHbIE M KAYeCTBEHHBIE XapaKTEPUCTHKU
COJICpKaHMs, PEKOMEHJIYEMYIO TMOCIEI0BATEIbHOCTh M3YYCHUS XUMHH C YYETOM
MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSA3€H, JIOTUKKM Y4YeOHOTO TMpolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYy4aloIMUXCs, ONpENeNsieT BO3MOXKHOCTH IpEeIMETa
JUIsL peanu3alud TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEILHOM
nporpaMmMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a TaKke TpeOOBaHUI
K pe3yjbTaraM OOy4eHUsI XMMUU Ha YPOBHE IIeJeil U3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATEIILHON ESITEIIbHOCTA 00YYarOIIEerocsi o0 OCBOCHHUIO YYEOHOIO
COJIepKaHMUsI.

3HaHWE XHMMHHM CIYXUT OCHOBOM il  (DOpMUPOBaHUS MHUPOBO33PEHUS
oOy4aronierocsi, ero MpeACcTaBiIeHUl 0 MaTepUaJIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb
UrparoT GopMHpyeEMble XUMHUEW TMPEACTABICHUS O B3aWMOINPEBPAILICHUSIX HSHEPruu
U 00 D3BOJIOLMHM BELIECTB B MPHUPOJAE, O NYyTIX PEIICHHUs TIJIO0ANbHBIX MPoOdIeM
YCTOMUYHMBOTO Pa3BUTUS YEJIOBEUECTBA — CBHIPHEBOM, DJHEPrETUYECKOM, MHUIIECBOU
1 DKOJIOTHYECKOM 0€301MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUSI.

N3yuyenune xumuu:

CHOCOOCTBYET peaju3aluy BO3MOXKHOCTEH [UIsl camMopa3BUTUS U (HOPMUPOBAHUS
KYJbTYPBI JINYHOCTH, €€ 00111ei U (PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEN
oOyyaroluxcs,  HaBBIKOB WX  CaMOCTOSATEIbHOM  Y4eOHOM  NIeATeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX W MCCIEAOBATENbCKUX  YMEHHUH,  HEOOXOIMMBIX  Kak
B TOBCEAHEBHOM XKM3HU, TaK U B MPOPECCUOHAIBHON JEATEIHHOCTH;

3HaKOMUT CO CHEIU(PHUKON HAYYHOT'O MBIIIICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIiJa HA E€JUHCTBO NPHUPOABI W 4YEJOBEKAa, SBIISIETCS OTBETCTBEHHBIM ATAalloM
B (DOPMUPOBAHUH €CTECTBEHHOHAYYHOU rpaMOTHOCTH 00YyYaroLIUuXCsl;

croco0CcTBYET (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJE, K UYEJOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOIMUYECKOE 00Opa3oBaHUE
00yJaroIIXcsl.



JlaHHbIE HampaBjieHUsS B OOYUYCHMHM XUMHUU OOECIEUUBAIOTCS CIEIU(BUKOM
coJiep)KaHus y4eOHOro IpeMeTa, KOTOPBIN SIBJSETCS MeJarornuyecku aaarTHPOBAaHHBIM
OTpaKeHUEM 0a30BOM HAYKU XMMHUU HA OMPEACIEHHOM dTare €€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOImIEro o00pa3oBaHUsS OPHEHTHPOBAH
Ha OCBOCHHE OOYYaIOIIUMHUCS CHCTEMbl MEPBOHAYAIBHBIX MOHATUH XHWMHH, OCHOB
HEOPraHUYE€CKOM XMMHUHM U HEKOTOPBIX OTHACJIbHBIX 3HAUYMMBIX MOHSATHN OpPraHUYECKOU
XHUMHUH.

CtpykTypa comepkaHUsi MPOTPaMMBI MO XUMHH C(HOPMHUPOBaHA Ha OCHOBE
CUCTEMHOT0 nojixo/a K e€ nzyueHnuro. CoaeprkaHue CKJIaJIbIBACTCS U3 CUCTEMbI TOHATHMA
O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI MOHSATUM O XHWMHWYECKON pEaKIIvu.
O6e 5TH CHUCTEMBbI CTPYKTYPHO OPTraHM30BaHbI IO MPUHIMIY IOCIEI0BATEIBLHOIO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHSL:

» aTOMHO-MOJICKYJIIPHOT'O YUEHHUS KaK OCHOBBI BCETO €CTCCTBO3HAHUS,
» Ilepuoamueckoro 3akoHa JI.M1. MeHieneeBa kKak OCHOBHOT'O 3aKOHA

XMMUUW;YYEHHUS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

» TpeICTaBICHHUIA 00 3JIEKTPOJTUTHUCCKOMN INCCOIMAIINN BEIIECTB B PaCTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SYMIIMPUUYECKH TTOTYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJEAOBATEIBLHO OT OJHOTO YPOBHS K JPYromy,
BBITIOHAA (PYHKIMM OOBSICHEHUS] W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEMN MPAKTUYECKOTO MPUMEHECHUS U MOJYYEHHS U3y4aeMbIX BEILIECTB.

OcBoeHHe nporpamMmbl 10 XMMHUU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
O XMMHYECKOW COCTABJISIOIEN HAy4YHOW KapTHHBI MHUpPA B JIOTMKE €€ CUCTEMHOU
IIPUPO/BI, IEHHOCTHOI'O OTHOIIEHMS K HAyYHOMY 3HAHHMIO U METOJIaM [TO3HAHHUSI B HAYKE.
N3yyeHne XuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHEe W3YUYEHHBIX YUEOHBIX
npeameToB: «Okpyxarouit Mupy», «buonorus. 5—7 knacce» u «dusuka. 7 Kiaacey.

[Ipy M3yyeHUM XUMHUU MPOUCXOAUT (POPMHUPOBAHME 3HAHUN OCHOB XMMHYECKOU
HayKM Kak OOJIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTHUYECKON esATEIbHOCTH
YeJIOoBeKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. 3ajada y4deOHOTO
npeaMera COCTOMT B (POPMUPOBAHHMU CHUCTEMbl XMMHUYECKMX 3HAHMHA — BaKHEMIINX
(akTOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX TMOJOKEHUM, TOCTYMHBIX OOOOIICHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, s3blka HayKd, B MPUOOUICHUH K HAayYHBIM METO/AaM
MO3HAHUS TPU M3YyUYEHUU BEIIECTB W XUMHUYECKUX peakluil, B (HOpPMUPOBAHUU
U Pa3BUTHM TO3HABATENIbHBIX YMEHUW M MX NMPUMEHEHHH B Y4EOHO-TIO3HABATEIbHOMN
U y4eOHO-UCCIIEOBATENbCKON JACSITENbHOCTH, OCBOCHHU MpaBuil  0€30MacHOro
oOpalieHus C BEIIeCTBaMHU B TOBCEAHEBHOM KU3HHU.

[Ipy u3yyeHUM XMMHUM Ha YpPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs Ba)XHOE
3Ha4YeHHe MPUOOPEU TaKue 1eJu, KakK:

» (opmupoBanue WHTEJUIEKTYaJIbHO pa3BUTOMN JUYHOCTH,
rOTOBOM K €aMOOOpa30BaHMIO, COTPYAHHUYECTBY, CaMOCTOSATEIHLHOMY
OPUHATHIO PEIIeHU, CTOCOOHOM alanTUpoBaThCsl K OBICTPO MEHSIOIIMMCS
YCIIOBHSIM KU3HU;

» HaIlpaBJICHHOCTb  OOYy4eHHUS Ha CHCTEMaTHYeCcKoe MpUOOIIeHUE



OoOyyYarolmMxcsi K CaMOCTOSITENbHOM  IMO3HABATENIbHOW  JEATENbHOCTH,
HAay4YHbIM METOJIaM TMO3HaHHUS, (HOPMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHU;

» o0ecredeHue yCIoBHH, CIIOCOOCTBYIOMUX TPUOOPETCHUIO O0YJAFOIITMMHUCS
OMbITa pPa3HOOOpa3HOW JEATEIbHOCTH, TO3HAaHUS W CaMOIO3HAHUA,
KIJTFOUEBBIX HABBIKOB (KJITFOYEBBIX KOMITETEHIINH), MIMEIOIINX YHUBEPCATHHOE
3HAUEHHUE ISl PA3IMYHbIX BUJIOB/IEATEIbHOCTH;

» (opmupoBanue oO0me (PYHKIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHSTH W OIEHUBATH SIBICHUS
OKPYXKAIOIIETO MHpa, HCIONB3ysl 3HAHUSA U OIBIT, TOJYYCHHBIC TIPH
U3YYCHUH XUMUU, TPUMEHSITh UX MPHU PEIICHUH MPoOJeM B MOBCEIHEBHOU
KU3HU U TPYJIOBOH JESITEIBHOCTH;

» ¢dopMupoBaHWE Yy  OOyYalOMUXCS TyYMAHUCTUYCCKUX  OTHOIICHUH,
MOHUMAaHUS [IEHHOCTH XUMHMUYECKUX 3HAHUU I BBIPAOOTKU IKOJIOTHYECKH
11e71IeCO00pa3HOTO MOBEACHUS B OBITY U TPYJOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUS CBOETO 3/I0POBbs U OKpYKAIOLIEH TPUPOAHON CPEbBL;

» pa3BUTHE MOTHBALIUA K o0y4eHuIo, crnocoOHOCTEN K
CAMOKOHTpPOJIIO | CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHUS
0OIIEeYeIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY
pod WIS ¥ HAMPABICHHOCTH JAJILHEHUIIIET0 00yICHUSI.

OO6miee 4yMCIO YacOB, PEKOMEHJOBAHHBIX JJIA M3ydyeHUs XuMuu, — 136 4acos:
B 8 kiacce — 68 wacoB (2 yaca B Henelno), B 9 kitacce — 68 yaco (2 yaca B Hezelio).

2. Coaep:xanue yueOHOro npeaMera « XMMHUH».
8 Kuacc.

IlepBoHaYa/IbHbIC XUMHUYECKUE TOHATHS

[Ipenmer xumun. Posib XuMHM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. Ousnueckre CBOMCTBA BEIIECTB. Arperatnoe cocrogHue Beniects. [lonstue
0 MeToJax TMo3HaHusi B xuMuM. Yucteie BemecTBa U cMecu. CrocoObl paziiesieHus
CMeEce.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKHE dJIEMEHThI. CUMBOJIBI XUMUYECKHX JIEMEHTOB.
[IpocThie U COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumuueckas ¢opmyrna. BaleHTHOCTH aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHocUTeNbHAsd aToMHasg Macca. OTHOCHTEIbHAs
MOJIEKYJIsIpHasg Mmacca. MaccoBasi 10151 XUMHYECKOT0 AJIEMEHTA B COCIMHEHNH.

KonunuectBo BeniectBa. Momnbs. MonsipHast macca. B3auMocBsi3b KOJIMUECTBA, MaCChl
W 4YHCJIa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacu€rel mo QopmynaM XUMHUYECKHX
COCIUHCHUM.

DU3NYECKUE U XUMUUYECKHE SIBJICHUS. XUMHUYECKask peaklus U €€ Mpu3HaKu. 3aKOH
COXpaHEHUs] MacChl BEIIECTB. XUMUYECKHUe ypaBHeHH. Kiaccudukanus XUMUIECKUX
peakiuii (COeTMHEHMS, PAa3JIOKEHUS, 3aMEIIIEHUs, OOMEHa).

Xumuueckuii IKCnepumMernm.



3HAKOMCTBO C XHWMHYECKOW TOCYAOW, MpaBWwiaMu pabOThl B jJabopaTopuu H
npuémMamMu oOpalleHust ¢ J1abopaTopHBIM OOOPYJOBAaHUEM, M3yUYECHHUE U OIMCAHUE
(bU3NMYEeCKUX CBOWCTB 00pa3IOB HEOPTAHWMUYECKHUX BEIECTB, HAOMIOMCHUE (DPU3UICCKUX
(n1aBlieHHE BOCKA, TassHUE JIbJa, paCTUpaHUE caxapa B CTYIIKE, KATIEHUE U KOHACHC AU
BOJbI) U XUMHUYECKMX (TOpPEHHE CBEYHM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBJICHWH, HAOJIOJEHHEe W ONHCaHUE MPU3HAKOB
MPOTEKaHUs XMMUYECKUX peakIuil (pas3ioXKeHue caxapa, B3aUMOJICUCTBHE CEpPHOU
KHCJIOTBI C XJIOpUAOM Oapus, pasiokenue ruapokcuaa memu (1) mpu HarpeBanuw,
B3aUMOJICHCTBHE *Kee3a ¢ pactBopoM conu menu (II), uzydenue cnocoOoB pazneineHus
cMeced (C TIOMOINIbIO MarHuta, (QUIBTPOBAaHUE, BBINAPUBAHUE, JUCTUILISALINS,
xpomartorpadusi), TPOBEJICHUE OYUCTKU MOBAPEHHOW COJM, HAOIOJIEHUE U ONMUCAHUE
pE3yNbTaTOB NPOBEJIECHUS OMbITA, WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHSI MAcChl,
co3JaHue Mojieei MoJieKy (IIapOCTEeP>KHEBBIX).

Baxnelune npeacTaBuTe/ M HEOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech ra3os. Cocras Bo3ayxa. Knucinopos — 37€MEHT 1 IPOCTOE BELIECTBO.
Haxoxnenue kucimopoaa B mnpupojie, GU3HUECKUEe U XMMHUYECKHE CBOWCTBA (peakuuu
ropeaust). Okcuapl. [lpumenenune kuciopoaa. CrHocoObl MOJNYyYEHHUS KHCIOpPOJa
B JlabopaTtopuu ¥ mOpombliieHHOCTH. KpyroBopot kuciopoaa B mpupojge. O30H —
aJJIOTPOIIHAs MOAU(UKALIMS KUCIOPOA.

TernoBoil 3PpPexkT XMMHUUYECKOW peakiuu, TEPMOXUMHUYECKUE YPABHEHHUS, 3K30-
U DHAOTEPMHUYECKME peakuuu. TOoIuMBO: yroib M MeETaH. 3arps3HEHUE BO3/yXa,
YCWJICHHE MapHUKOBOTO (D eKTa, pazpylieHne 030HOBOTO CIIOSL.

Bonmopon — anemeHT m mpocroe BemiecTtBo. HaxoxkaeHne Bomopona B IPUPOJE,
du3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOOBI nmoayyeHus. Kucnorel u
COJIH.

MonsipHbIii 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YPaBHCHHSIM.

dusnueckue cBoMcTBa BoAbl. Bona kak pactBopurens. PactBopsl. HaceienHsie n
HEHACBILLEHHBIE pAcTBOPHI. PAaCTBOPUMOCTSH BellecTB B BoJe. MaccoBas 10715 BEIECTBA
B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHus. Ponp pacTBOpoB B mpupoie u
B J)KM3HM 4esoBeka. KpyroBopoT Boibl B ipupoie. 3arpsA3HEeHUe NPUPOAHBIX BoI. OXpaHa
Y OYMCTKA NMPUPOJHBIX BOJ.

Kimaccudukanust Heopranmdeckux coeguHeHuid. Okxkcuapl.  Kiaccudukanuys
OKCHJIOB: cojieoOpazyromue  (OCHOBHBIE,  KUCJIOTHbIE,  amM(OTepHbIE) U
HecoseoOpasyromue. Homenknarypa okcuaoB. @usznyeckue U XUMUYECKUE CBOMCTBa
okcu1oB. [lomyuenue okcuios.

OcHoBanus. Knaccudukanus ocHOBaHU: METOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiartypa ocHoBaHuil. @Du3nyeckne M XUMHUYECKHUE CBOMCTBA OCHOBAHMM.
[TomyyeHne OCHOBaHHUI.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Pusnyeckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOocTH MeTaiuioB H.H. bekerosa. [lomyuenue
KHCJIOT.

Comu. Homenkiarypa cosieil. ®@u3znueckue M XHUMHUYECKHE CBOMCTBa COJIEH.



[lonyuenue conen.
['eneTnueckas CBA3b MEXAY KlacCaMU HEOPTAHHUYECKUX COETMHEHMIA.

Xumuueckuil 3KCnepumenm:

KaueCTBEHHOE OMpeeICHUE COJEPKaHMsI KHUCIOpOJa B BO3JAyXe, IOJIYy4YEHUE,
coOupaHue, pacro3HaBaHWEC W H3YYCHHE CBOKWCTB  KHUCIOpOJa, HAOIIOACHHE
B3aMMOJICUCTBHS BEIIECTB C KUCJIOPOJIOM U YCJIOBHUSI BO3HUKHOBEHHS U MPEKpAILICHUS
roperust (mokapa), O3HaAKOMJIEHHE C OOpa3llaMu OKCHUJIOB U OINKMCAHUE WX CBOMCTB,
NoJiyueHue, coOuMpaHue, pacro3HaBaHHE M U3Y4YEHHE CBOMCTB BojOpoja (ropeHue),
B3amMojeiicTBrue Bojopoaa ¢ okcuaoM wMeam  (II)  (BO3MOXKHO —HCITOJIB30BaHHE
BHJICOMATEpUAsIOB), HAOJIOIEHHUE 00Pa3IIOB BEIIECTB KOJIMYECTBOM 1 MoJIb, MccieioBaHue
O0COOEHHOCTEW PacTBOPEHHUS BEIIECTB C Pa3IUYHONW PACTBOPUMOCTHIO, TPUTOTOBJICHHUE
PacTBOPOB C ONPEECTEHHON MaCCOBOM JOJIE PACTBOPEHHOTO BENIECTBA, B3aUMOJICHICTBUE
BOABl C MeTaulamMu  (HaTpueM ¢ KajblueM) (BO3MOXHO  HCIOJBb30BaHUE
BUJICOMATEPHUAIIOB), HCCIICIOBAaHHE OOpaslloB HEOPTaHWYECKHX BEIISCTB Pa3TUIHBIX
KJIaCCOB, HA0JIIO/IEHUE U3MEHEHUS OKPACKU MHIMKATOPOB B pACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHrne B3ammojeicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT
C MeTa/llaMH, peakluii HeWTpaiau3aluu, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHMA,

BBITCCHCHHC OJJHOI'O METAJJIa APYTHUM U3 paCTBOpPa COJIM, PCIICHUC SKCIICPUMCHTAJIbHBIX
3ajJa4 110 TCMC «BaxxHelme Kiacchl HCOPTraHUYCCKHUX COG,[[HHGHPIﬁ».

Ilepnoanyecknut 3akon u Ilepumoamyeckass cucreMa XHMHYECKHX JJIEMEHTOB
.. MenpeneeBa. CtpoeHue aToMoB. XuMHYecKasi CBA3b. (OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH

[lepBble MOMNBITKY KJIACCU(DUKALIMK XUMUYECKUX AeMeHTOB. [loHsTre o rpymmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U LIETOYHO3EMEIBHBIE METAIIIBI, TAJIOT€HbI, UHEPTHHIE
rasbl). DJI€MEHTbI, KOTOpbIe 00pa3yoT aM(pOTEpHbIE OKCUIBI U TUAPOKCUBI.

Ilepuogmueckuit 3akoH. llepmoamueckass cucTeMa  XHMHYECKHX  AJIEMEHTOB
J.1. MenneneeBa. KopoTkonepuoanas u jymHHONEpuoanast Gopmsel [lepronnyueckoit
cucteMbl xuMudeckux 3seMmeHToB .M. Menneneesa. [leproap u rpynmbl. @uzndeckuii
CMBICJI IIOPSAKOBOIO HOMEPA, HOMEPOB MEPUO/IA U I'PYIIIBI dJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sigep. M3orombl. Onektponbl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB nepBbix 20 XUMHUECKUX 3JIeMeHTOB llepuoanueckoit
cucrembl JI.1I. MenaeneeBa. XapakTEpUCTHKA XHMHUYECKOTO JJIEMEHTA II0 €ro
noJjioxkenuto B [lepuoguueckont cucreme .M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsSI paadyca aTOMOB XWMHUYECKHX AJIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM ¥ IEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u llepuonnyueckoil cuCTeMbl XUMHUYECKUX
DJIEMEHTOB IS Pa3BUTUA HayKu U NpakTuku. /(.M. MenaeneeB — yu€HbIN U rpaKJaHVH.

Xumuueckass cBA3b. KoBasneHTHas (moJjisipHass ¢ HENOJsIpHasi)  CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp okucneHuss. OKHCIATEIBHOBOCCTAHOBUTENbHbIE peakuuu. [Iponeccsr
OKHCIICHHSI U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuil sKCnepumenm:

U3ydeHue oO0pa3loB BEHIECTB METAUIOB W HEMETaUIOB, B3aUMOJICUCTBUE
TUJAPOKCUJA IMHKA C pacTBOpaMHM KHUCIOT U WIEJIOYEH, TMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
pEeaKIu pa3ioKEHUs, COSTUHEHHUS).

Meorcnpeomemuule cés3u

Peanuzanusi MeXNpeaMeTHbIX CBsS3ed NpU H3YYEHUHM XHMHUM B 8 Kjacce
OCYILECTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHITUH, TaK
U TOHSTUH, SBISIOMIMXCS CHUCTEMHBIMHU MJISI OTAEIBHBIX IPEAMETOB €CTECTBEHHO-
HAaY4YHOTO IIMKJIA.

OO6mre ecTeCTBEHHOHAYUYHbIE TIOHATHS: HAyYHBINH (DaKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHanu3, CHHTE3, KilacCUUKAIKs, TIEePUOJAUYHOCTh, HAOIIO/ICHUE, JKCIIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuKa: MaTepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, WU30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUM 3apsijl, BEIIECTBO, TEIO, O0BEM,

arperaTHoe COCTOSHHE BEIECTBA, ra3, (GU3NYCCKUC BEIWYHMHBI, SAUHHIIBI U3MEPEHUS,
KOCMOC, TUTAHETHI, 3BE311bI, COHIIE.

buonorus: dorocunres, npixanue, ornocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, MOJIE3HbIE
HCKOTIaeMbIe, TOTUTHMBO, BOJHBIC PECYPCHI.
9 KUIACC

BemecTBO M XUMHYECKasl peaKIus

[lepnonnueckuii 3akoH. llepumoguueckass cUCTEMa  XHMHUYECKUX  DJIEMEHTOB
JA.N. MenneneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XHMHYECKUX AJIEMEHTOB MEPBBIX TPEX IMEPHUOJIOB, Kaaus, KaJIbIUd U UX COCIUHEHUU
B COOTBETCTBUH C TOJIOKEHUEM JIEMEHTOB B [leprnoanyueckoi cucTeMe U CTPOEHUEM HX
aTOMOB.

CtpoeHue BenecTBa: BUAbl XMMUUECKON CBSA3U. THUIMBI KPUCTALIMUYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKONW PEmETKM M BHUIA
XUMHUUYECKOM CBSI3U.

Knaccudukanuss w HOMEHKJIATypa HEOPTraHMYECKHUX BEIIECTB. XHUMHUYECKHE
CBOICTBA BEUIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCTUHEHU,
F€HETUYECKasl CBSI3b HEOPTaHMYECKUX BEILIECTB.

Kimaccudukanuss  XUMHUYECKMX — peakmui 110 Pa3IMYHBIM MpU3HAKaM
(MO YMCITy ¥ COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P GEKTYy,
10 W3MEHCHHMIO CTCIICHEH OKHCICHHUS XHUMHYECKHX JJIEMEHTOB, II0 OOPaTUMOCTH,
M0 y4YacTHIO KaTajau3atopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMU, TEPMOXUMHUYECKUE
ypaBHEHMUS.

[TonsitTue o ckopocTu xuMuueckord peakiuu. [loHsaTne 00 o0O0paTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusx. [[OHATHE O TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusx. [lonstme o  karanusze. IloHsTHE O  XMMHMYECKOM  PaBHOBECHM.



@akTOphl, BAUSAIOIIME HA CKOPOCTh XUMHUYECKOW PEAKUUU U MOJIOKEHUE XUMHYECKOTO
paBHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC peaKkuuu, 3JIEKTPOHHBIN OasiaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBiieHUE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIH C UCTIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OaaHca.

Teopust 3NEKTPOIUTHUECKON AUCCOUMALNM. OIIEKTPOJUTBI U HEDIIIEKTPOJIUTHI.
Katnonbl, aHuMOHBI. MexaHW3M JUCCOLMALMM BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumMudeckoi cBs3u. Ctenensb aucconuanuu. CUIbHBIC U CT1A0bIe DIEKTPOJIUTHL.

Peakiuu moHHOTO OOMEHa. YCIIOBUS TMPOTEKAHUS PEaKIUid HOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIE MOHHBIE YpaBHEHUS peakiuil. CBOMCTBa KUCIOT, OCHOBaHUH U
coJieil B CBETE MPEJCTaBICHUN 00 3IIEKTPOIUTHUECKOW auccounuanuu. KauecTBeHHbIe
peakunu Ha HoHbL. [loHsATHE O TMApONIN3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJICHHE C MOJICIISAMH KPHUCTAUIMYECKUX PEMIETOK HEOPraHWYECKHUX
BEILIECTB — METAJJIOB M HEMETAJUIOB (rpaduta U aaMasa), CI0KHBIX BEIIECTB (XJI0opuia
HATpHs), UCCICAOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKIMH OT BO3JICUCTBUS
pasnuYHBIX (DAKTOPOB, HCCIAEAOBAHHUE JIJICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mporiecca JIUCCOMAIMU KUCIIOT, IIeJIouel U cojiell (BO3MOXKHO HCITOJIb30BaHUE BHUCO
MaTepHaioB), TPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIMINX MTPU3HAKH TPOTEKAHMS PEAKITUI
HOHHOTO oOMeHa (oOpa3oBaHHe OCaJiKa, BBIJICTICHHE Ta3a, 00pa30BaHKE BOJIbI), OMBITOB,
WUTFOCTPUPYIOITUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakiuili (TOpeHue,
peaKkuM PA3NOKEHUS, COCAUHEHUS), paClo3HABAaHWEC HEOPTAaHMYECKUX BEIIECTB
C TIOMOIIbIO KaY€CTBEHHBIX PEAKIIMA Ha HOHBI, PEIICHUE IKCIIEPUMEHTAILHBIX 3a1a4.

Hemerajuibl 4 UX COeIMHEHUSA

OO611as xapakTeprcTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE
crenieHu okuciienus. CtpoeHue u Gu3nIecKue CBOMCTBA MPOCTHIX BEIIECTB — T'AJIOTCHOB.
XUMHUYECKHE CBOMCTBA Ha TMpuMepe XJopa (B3aMMOJEHCTBHE C MeETaJUlaMH,
HEMeTaJuIaMH, 1eraouaMu). XiopoBoopos. ColsiHas KUCI0Ta, XUMUYECKHUE CBOMCTBA,
IIOJIyYEHHE, IpUMEHEHHE. JleMCTBHE XJIOpa U XJOPOBOJAOPOIa HA OPTraHU3M YeJIOBEKa.

Baxnenmme Xa0puabl U UX HaAXO0XKJICHUE B TIPUPOJIE.
O6mmas xapakrepucTtka 3aeMeHToB VIA-Tpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble creneHu okucieHus. CrpoeHwe W (PU3HUECKHE CBOMCTBA MPOCTHIX
BELIECTB — KUCIIOPOJa U cepbl. AJNTOTPONHbIE MOAU(PUKALIMHA KUCIOPOJA U CEPHI.
Xumuueckue cBoiicTBa cepbl. CepoBOI0OpO, CTPOEHUE, PU3HMUECKUE U XUMUYECKHE
cBoricTBa. OKCHIBI CEPhbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
dbuznyeckre U XUMHYECKHUE CBOMCTBa (0OIME Kak MpEeACTaBUTENS Kjiacca KUCIOT U
cnerupuyeckre). XuMUYECKHUE PEaKIInH, JISKAIIE B OCHOBE MPOMBIIIJIEHHOTO Ccr1oco0a
MOJTy4YeHUs CEpHOM KUCIOTHI. [IpuMenenue cepHoil kUCI0Thl. COJIM CEPHOM KHUCIIOTHI,
KaueCTBeHHas peakuus Ha cyibhar-uoH. Haxoxmenue ceppl u €€ coeauHEHUI
B Npupoe. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH CpPeAbl COEAUHEHUSIMHU CEPBI
(KUCIIOTHBIE 0K/IU, 3arpsI3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAIICHHUS.
O61mast xapakrepuctuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,



XapaKTepHbIE CTETIEHU OKUCIEHHS. A30T, paclpoCTpaHEHUE B MPHUPOAE, PUINUECKUE U
XUMHYECKHe cBoWcTBa. KpyroBopoT azora B mpuponae. AMMHUAK, ero (U3HYECKUe U
XMMHYECKHUE CBOMCTBA, MOy4eHne U npumeHeHue. Conu aMMOHHS, UX (pU3HUECKUe

¥ XUMUYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHAs peakiivs Ha HOHbI aMMOHHUSI.
A30THast KUCIOTa, €€ Mojay4yeHue, PU3NYeCKue U XMMHUYECKHE CBOMCTBA (0OIIue Kak
IPEICTAaBUTEINS Klacca KUCIOT U crienududeckue). Mcnonp30BaHue HUTPATOB U COJICH
aMMOHHS B KadecTBE MHUHEPAIBHBIX yAOOpeHWH. XUMHUYECKOe 3arpsi3HEeHue
OKpY>KaroIen cpeibl COSTUHEHUSIME a30Ta (KUCIOTHBIE JTO0XKIU, 3arpsA3HEHUE BO3TyXa,
mo4Bbl U BOJI0EMOB). Dochop, aitoTponHsie Moaudukanuu ¢ocdopa, Guznyeckue u

xumuueckue cBoiictBa. Okcun docdopa (V) u dpochopHas kucinora, PU3NICCKUEC

U XMMHYECKHE CBOMCTBa, mnoaydyeHue. lMcnonb3oBaHue ¢ocdaroB B KauecTBe
MUHEPaIbHBIX yI0OPEHHIA.

O61as xapakrepuctuka 3neMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE  CTENEHU OKUCICHMs.  YTJIEpoA, aJUIOTPOIHblE  MoOJAU(UKAINH,
pacnpocTpaHeHUE B MPUPOJE, (PU3NYECKHE M XUMHUYECKHME CBOWCTBAa. AAcCOpOLus.
Kpyrosoport yriepona B npupoje. OKCuasl yriepoaa, uX GU3HUYECKUE U XUMUYECKHE
CBOMCTBA, JACHCTBUE HA KUBBIE OPraHU3MBbI, [IOJyYCHHE U IPUMEHEHHE. DKOJIOTHYECKUE
npo0eMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (IV), runoresa rinobaabHOr0 MOTEIIEHUS
KJIUMaTa, MapHUKOBBIM 3(¢ekT. YroapHas KHUCIOTa M €€ CcoJid, UX (PU3UYECKUE U
XMMHUYECKUE CBOMCTBA, MOJyYeHUe U NpuMeHeHne. KauecTBeHHas peakiys Ha KapOoHaT-
noHbl. Mcnonp3oBanue kKapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEICKOM
XO3SMCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHUMYECKHUX BEIIECTBAX KaK O COEIUHEHMSIX
yraepoja (MeTaH, 3TaH, ATWJIEH, alETUJIEH, 3TaHOJ, TJIMIEPHUH, YKCYCHash KHCIIOTA).
[TpupoiHbIE HCTOUHUKH YTJIEBOAOPOJOB (YIojb, MIPUPOAHBIN Ta3, HEPTH), IPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHSITHE 0 OMOIOTHYECKU
BAXKHBIX BEIIECTBAaX: KHMpax, OeiKax, YIJIeBOJaxX — M HMX POJU B KU3HHM YEJIOBEKA.
MarepuabHOE €EAMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCIUHEHUN.

Kpemnuii, ero (pusnueckue U XMMUYECKHE CBOICTBA, MOJYYCHUE U MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. O6mue npenacrasieHuss 06 okcuae kpemuaus (IV) u
KpeMHUeBoW kucnote. CHUIIMKATBI, UX HCIOJIb30BAHUE B OBITY, B MPOMBIILIEHHOCTH.
Baxkneiiime CTpouTeNbHbIE MaTepHalbl: KEpaMmHKa, CTEKJIO, LEMEHT, OEeTOH,
xene300eToH. [Ipobiembl 6€30macHOr0 MCMOJIb30BAHUSI CTPOUTENIBHBIX MAaTEepUasoB
B [IOBCETHEBHOM KU3HHU.

Xumuueckuil sKcnepumenm:

U3ydeHue oO0pa3IoB HEOPTraHMYECKUX BEIIECTB, CBONCTB COJISSHOM KHUCIIOTHI,
MPOBEICHHE KAaYE€CTBEHHBIX PEAKIUN Ha XJIOPUI-UOHBI U HAOJIIOJIEHHE MPU3HAKOB HMX
IPOTEKaHUs, OIBITHI, OTpaXkarouue (pU3nUecKre U XMMUYECKHUE CBOMCTBA TaJIOTEHOB U
UX COEIMHEHHH (BO3MOXXHO MCIOJb30BAHME BUJIEOMATEPUAIOB), O3HAKOMIICHUE
c oOpasuamMu XJOpHUIOB (TaJIOT€HUIOB), O3HAKOMJIEHHE C oOOpasliamMu cepbl U €€
COEIMHEHUSIMU (BO3MOKHO MCIOJIb30BaHUE BUCOMATEPUAIIOB), HAOIIOAEHHUE MpoIiecca
oOyriuBaHMs caxapa MoJ IeHCTBUEM KOHLEHTPUPOBAHHON CEPHON KHUCIIOTHI, U3YUECHUE



XUMHYECKHX CBOMCTB pa30aBlIeHHOW CEpPHOM KHCIOTHI, NMPOBEACHHE KaueCTBEHHOU
peakiuu Ha Cyiab(paT-uoOH W HaOJOJIEHUE TMpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE
C (Qu3MYeCcKUMHU CBOWMCTBaMH a30Ta, Qochopa U UX COEAMHEHUN (BO3MOXKHO
HCIIOJIb30BaHNE BUJIEOMATEpUATIOB), oOpaslaMu a30THBIX M (POCHOpHBIX YI00pEeHUH,
noJilyueHue, coOMpaHue, paclo3HaBaHUEe U M3yYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEAKIMi HAa MOH aMMOHHUS U QocdaT-uOH U U3yYEHUE MPU3HAKOB HX
NpPOTEKaHUs, B3aUMOJICUCTBUE KOHIEHTPUPOBAHHOM Aa30THOM KHUCJIOTHI C MEJBIO
(BO3MOXHO HCIIOJIB30BaHUE BUACOMATEPHUATIOB), U3YUCHHE MOJIENEeH KPUCTAUIMYECKUX
peméTok anmasa, rpadura, QyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aACcopOIu

PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJTIEM M YCTPOMCTBOM IIPOTHBOIasa,
[OJlydYeHUe, COOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIOTO rasa,
IIPOBEICHHE KAuye€CTBEHHBIX pEaKIMil Ha KapOOHAaT M CHJIMKAT-UOHBI M H3y4YEHHUE
IIPU3HAKOB  MX  NPOTEKaHHs, O3HAKOMIICHHME ¢  MPOAYKLUHMEW  CUIMKATHOU
IIPOMBIIUICHHOCTH, PEUIEHNE OKCIEPUMEHTANBHBIX 331ad o TeMme «BakHeumme
HEMETAJUIBI U UX COCTUHEHUSY.

MeTasuibl ¥ UX COeIMHEHUA

OOmmast xapakTepUCTHUKa XMMHUYECKUX 3JIEMEHTOB — METaJUIOB Ha OCHOBAHUM UX
nonokeHus B Ilepmoamdeckor cucreme xummyeckux nnemeHToB .M. MenneneeBa n

cTpoeHHUsl aTOMOB. CTpO€HHE METAJUIOB. MeTainueckas CBsI3b U METaJUInYecKas
KpUCTAUINYECKAss pPEmETKA. OJIEKTPOXMMHUYECKHM PSAI  HANPSOKEHUW METAJUIOB.
duznyeckre U XUMUIECKUE CBOMCTBA MeTaJIOB. O011IKe CTTOCOObI OTYyYeHHUST METAIIOB.
[ToHsaTHE O KOPPO3UM METATIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanp, 4yTryH, JIOPATIOMUAHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U MIPOMBIIIICHHOCTH.

[Ilenounsie MeTamnbpl: TOJOXKEHHE B IleproaMYeckor CHCTEME XUMHYECKHX
snemeHtoB [[.M. MenaeneeBa, CcTpoeHHE WX aTOMOB, HAaxXOXJIECHUE B NPHUPOJE.
duznyeckre W XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpusi U Kanus). OKCUIbl U
TUIPOKCHUABI HATPUS U Kanud. [[puMeHeHre MIeI0YHbIX METAJJIOB U UX COCTMHEHU.

[{erouHO3€MENBbHBIE METAJUIBI MArHUN U KAJIbIUI: MoJiokeHue B [leproanueckoin
cucreMe xuMmuieckux anemMeHToB [[.1. MenaeneeBa, CTpoO€HHUE UX AaTOMOB, HAXOXKICHUE
B npupoje. PU3nueckue U XUMUYECKHME CBOMCTBAa MarHusi W Kaiblus. Baxueumue
COCIMHEHUs KaJbIUs (OKCHUJ, THUAPOKCHUI, coju). JKECTKOCT, BOABI U CIOCOOBI €€
YCTpPaHECHUS.

AnroMuHulA: TonoxkeHue B Ilepmogmyeckoil cuCTEME XUMHUUYECKHX 3SJIEMEHTOB
.M. MenpaeneeBa, CTpOEHHE aToMa, HaxOXIeHUE B mnpupone. Dusznyeckue u
XUMHUYECKHE CBOMCTBA atOMUHHS. AMGOTEpHBIE CBOWCTBA OKCHAA M THAPOKCHIA
AJTIOMUHUS.

Kenezo: mnosoxxkenue B Ilepuonnyeckor cucTteMe  XUMHYECKHUX  DJIEMEHTOB
JA.WN. MenneneeBa, cTpoeHHME aroMa, HaxoxaeHWe B npupoae. Dusnueckue u
XUMHYECKHE CBOMCTBA xkee3a. OKcHIbl, THapokcu bl U coiu xxenesa (11) u sxenesa (1),
MX COCTaB, CBOKMCTBA U MOJIyYCHHUE.

Xumuueckuii IKCcnepumenm.
O3HAaKOMJICHHC C 06pa3uaMH MCTAJIZIOB U CIIJIaBOB, UX (I)I/IBI/I‘IGCKI/IMI/I CBOfICTBaMPI,



U3yYeHUE  pe3yJbTaTOB  KOPPO3WU  METAUIOB  (BO3MOXKHO  HCIIOJH30BaHUE
BUJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOICHCTBYSI OKCH/IA KaIbIMs U HATPUS C BOAOK
(BO3MOXHO HCIIOIH30BAaHUE BHICOMATEPUAIOB), UCCIIETOBAHUE CBOMCTB KECTKOM BOJIBI,
mpoliecca ropeHus Jkese3a B KUCIopoae (BO3MOXKHO HCITOJIb30BaHNUE BUACOMATEPHATIOB),
MPU3HAKOB MPOTEKAHNS KaY€CTBEHHBIX PEAKIINi Ha MOHBI (MarHUs, KaJIbIIUS, A TFOMUHUS,
nuHka, sxeneza (II) u xenesa (I1I), menu (II), HaOmIOMEHWE W ONKMCaHUE MPOIIECCOB
OKpaIIMBaHUS IJIAaMEHU MOHAMH HATPHS, KAIHUS U KaJIbIUs (BO3MOKHO HCIIOJIb30BAHHE

BHUJICOMATEPUAIIOB), HCCieIOBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHUS U
TUJPOKCUJA IIMHKA, PEIICHHE SKCICPUMEHTAIBHBIX 3alad 1o Teme «BaxHeilne
METAJUIBI U UX COSTUHEHUI.

XuMus M OKpY:KawIiuas cpeaa

BemecTtBa u Marepuansl B IOBCEAHEBHOW JKM3HHM 4YeENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKMX peakuuil B ObiTy. [lepBas momours npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XVWMHUYECKOE 3arpsi3HEHHE OKpYy)Kawollel cpeasl (mpenenbHas AOMyCTUMAs
KoHIleHTparusi BemniecTB (nanee — IIJIK). Ponb XumMuum B penieHUHd 3KOJIOTHYECKHUX
npooiem.

Xumuueckuil IKcnepumenm:
u3ydeHue oOpas3oB MaTepualioB (CTEKIO, CIUIaBBI METAJIOB, IOJUMEPHBIC
MaTepHuabl).

Mescnpeomemnule césasu

Peanuzamuss MeXIpeIMETHBIX CBsi3ed MNpu M3ydyeHUHM xXumMuu B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCII0JIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHSATHUM, SIBJIAIOIIMXCS CUCTEMHBIMH Ul OTHEJIBHBIX INPEAMETOB €CTECTBEHHO-
HAyYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHBIC TOHATH: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TeOpH,
aHallu3, CHHTE3, Kiaccu(uKauus, TNepUuoJUYHOCTh, HAOIIOACHUE, DSKCIEPHUMEHT,
MOJICTTMPOBAaHUE, M3MEPEHHE, MOJEINb, SBIICHHE, MAapHUKOBBIA 3((EeKT, TexHomorus,
MaTepuaibl.

@dwuszuka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUA, WU30TOIIBI,
pasOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUECKUI 3aps]l, MPOBOJIHUKU, TOIYIIPOBOJHUKH,
TUDIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIIEeCTBa,
ras, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEHETKa, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, €AWHHIBI H3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3IBI,
ComnHue.

buonorusi:  ¢doTtocunTe3, apIXxaHue, Ouocdepa, HSKocUCTEMa, MHUHEPATbHBIC
y0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPOJbI, IMOJE3HbIE
UCKOTIaeMble, TOTUIMBO, BOJHBIE PECYPCHI.

3.  Ilnanupyemble pe3yabTaThl OCBOCHHS NMPOTrPaMMbl y4eOHOI0 MpeaMeTa



«XUMHUN.
JIMYHOCTHBIE Pe3yJibTATHI.

JIMYHOCTHBIE PEe3yJIbTAThl OCBOSHUS MMPOTrPAaMMBI OCHOBHOT'O OOIIET0 00pa30BaHMUs
JOCTUTAIOTCS B XOJI¢ OOYYCHHS XHMHW B CIWHCTBE YYCOHOM M BOCIMTATEIHHOMN
JCSITEIBHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUHCKUMHE COIIMOKYJILTYPHBIMHU H
JyXOBHO-HPABCTBEHHBIMHU I[ICHHOCTSIMH, IIPUHATHIMU B OOIIIECTBE MTPABUIIAMUA M HOPMaMH
TIOBEJICHHS ¥ CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BUTHUS M COITUATU3AIUH
O0yJaroITIXCsl.

JIngyHOCTHBIC pe3yJIbTaThI OTpaKaroT TOTOBHOCTb 00yYaroIIUXCsl
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3MTHBHBIX IIEHHOCTHBIX OPHCHTAIMN M PacCIIUPCHHE
OTIbITA JICSATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMOTHYECKOT0 BOCTIHMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U
HayYHOMY HacJIeINI0, TOHUMaHUs 3HAUE€HUSI XUMUYECKON HayKU B )KU3HU COBPEMEHHOTO
oOIIECTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOW HH(OpManuend o MepeaoBbIX
JOCTUKEHUSX U OTKPBITHSIX MHPOBOM M OTEUECTBEHHOM XMMHHU, 3aUHTEPECOBAHHOCTHU
B HAy4YHBIX 3HaHUSIX 00 yCTpOICTBE MUpa U OOILECTBA;

2) TPAKIAHCKOT0 BOCITUTAHMSA:

IIPEACTABICHUS O COLMAIBHBIX HOPMAxX U IPaBUJIaX MEXIMYHOCTHBIX OTHOLIECHUN
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEIOBATENIbCKOM, TBOPYECKOM M JPYTMX BHAAX JESITEIBHOCTH, TOTOBHOCTHU
K Ppa3HOOOpa3HONM COBMECTHOW JAESITENbHOCTH TPU  BBIMNOJIHEHUH  YYEOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUN Y4eOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IPOLIECCE 3TOU
y4eOHOH JesTeIbHOCTH, TOTOBHOCTU OLEHMBATH CBOE MOBEACHHE M MOCTYINKH CBOMX
TOBAPUILEH C IIO3MLUMU HPABCTBEHHBIX W IIPABOBBIX HOPM C Y4Y€TOM OCO3HAHUA
MOCJEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHYECCKHE TMPEJACTABICHUS O BEIIECTBE W XUMHUYCCKOW peaKin,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABIISIOIIME OCHOBY
JUIS TIOHUMaHHs CYHN[HOCTH HAay4yHOW KapTHHBI MHUpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3AUMOCBS3SIX YEIIOBEKa C MPUPOIHOM Cpefoi,
O POJIM XHMHUH B MO3HAHUH ITHX 3aKOHOMEPHOCTEH;

M03HaBaTEIbHBIC MOTHBBI, HAPABJICHHBIC HA MOJIYYCHUE HOBBIX 3HAHHUN 110 XUMHH,
HEOOXOAUMBIE 1151 O0BICHEHHSI HAOII0AaEMBIX IMPOLIECCOB U SIBICHHUM, TO3HABATEILHOM,
UH(GOPMAIIMOHHOMN M YMTATEILCKOM KYIBTYphI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSATEIILHOM



paboThI C yueOHBIMU TEKCTAMH, CITPABOYHOM JIUTEPATYPOH, TOCTYITHBIMA TEXHUYECKUMU
CpellcTBaMH MH(POPMAIIMOHHBIX TEXHOJIOTU;

MHTEpeC K O0YUEHHUIO U MO3HAHUIO, JTF0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caM000pa30BaHuI0, MPOEKTHON U UCCIIEI0BATEILCKON JIEATEIbHOCTH, K OCOBHAHHOMY
BBIOOPY HAIPaBJICHHOCTHU U YPOBHS OOY4YEeHUS B AaJIbHEHUIIIEM;

4) popMupoBaHusI KyJIbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3/10pOBbI 00pa3 )KU3HU, OCO3HAHUE MOCIEICTBUN U HENPUATHE BPEAHBIX
OpUBBIYEK (YyHOTpEeONEHUST alKOrojs, HApKOTUKOB, KYpEHHS), HEOOXOAUMOCTH
COOMIOIEHNs TMpaBUi OE30MAaCHOCTH MpU OOpAIIEeHUH C XMMUYECKUMH BELIECTBAMU
B OBITY U peabHOU KU3HHU;

5) TpyA0BOro BOCTIMTAHUS :

MHTEpPEC K MPAKTUUYCCKOMY H3YUCHHUIO TpodeccHii W Tpyaa pPa3IMYHOTO poja,
yYBaKEHUE K TPYAy M pe3yjbTaTaM TPYAOBOH AESITEILHOCTH, B TOM YHCJIE€ Ha OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUN 1O XMMHH, OCO3HAHHBIM BBHIOOD HWHIAMBHIYaTbHON
TPAeKTOPUHU MPOJOLKEHUS 00pa3oBaHHMsA C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHWMHH, OOINECCTBCHHBIX HHTEPECOB M MOTPEOHOCTEH, YyCIEmHON
podeCCHOHATBHON ICATEILHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTD
alanTUPOBATHCS B IPOPECCUOHATIBHOM Cpejie;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

HKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOLIEHHE K MPUPOJE KaK HCTOYHMKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHMs, IOHUMaHUE LIEHHOCTHU 3/I0POBOTO U O€30MacHOTO
oOpa3za JKHU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (QU3NYECKOMY U
NICUXUYECKOMY 3JI0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOJEHUS MpaBuil OE30MacHOro
MOBEICHUS MpU PaboTe C BEIIECTBAMH, a TAK)KE B CUTYaAIIUSIX, YTPOKAIOIINX 3/I0POBHIO U
JKU3HU JTIOACH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHWS, TOJy4aeMble TPU U3YYECHUH XUMUHU,
JUIS PELICHUS 3a7a4, CBSI3aHHBIX C OKPYKAIOIIEH MMPUPOJHON CPEIO, ISl MOBBILLIEHUS
YPOBHSI SKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHUS TTI00ATBHOTO XapaKkTepa dKOJOTUYECKHUX
npobyiieM W MOyTed HMX peLeHUs MOCPEICTBOM METOAOB XUMHH, 3KOJIOIMYECKOTo
MBIIIJICHUSI, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIIbHOM, KOMMYHUKATUBHON U
COLMAJIbHOM TIPAKTUKE.

MeTtanpeaMeTHblie pe3yJbTATHI.

B COCTaBe METanpeaAMETHBIX pe3yJIbTAaTOB BBIJICIIAIOT 3HAYMMBbIE
J1s1 popMHUPOBaHUSI MUPOBO33PEHUS OOIIICHAYYHBIC TTOHATHS (3aKOH, TEOPHUS, IPUHIINII,
rumnoresa, GpakT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYTOE.), KOTOPHIE HCIOIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUCOHBIX IIPEAMETAX U MO3BOJISAIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (GOpPMHUPOBATH TPEACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTHHE MHPA,
U YHUBEpCalibHbIE Y4eOHbIE AEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHbIE,



pETyJIATUBHBIE), KOTOpBIE o0ecreunBaroT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TIJIAHUPOBAHUIO U OCYILECTBICHUIO YUeOHOM JeATeTbHOCTH.
Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS

Ba3oBble Jornueckue aecTBUA:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TTPU OCBOCHUM 3HAHWM:
pPacKpbIBaTh CMBICT XUMUYECKUX MOHSATUN (BBIACTSATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSI3b C JIPYTUMH TIOHATHUSMH), HCMOJIb30BaTh IOHSATHUS
JUIsl OOBSICHEHUSI OTACIBHBIX (DAKTOB W SIBJICHWH, BHIOMpATh OCHOBAHHUS W KPHUTEPUU
JUTsT KJTacCU(PUKAIM XUMHYECKUX BEIIECTB W XMMHUYECKHX PEeaKIii, yCTaHABINBATh
MIPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMH HM3YUYEHHUS, CTPOUTH JIOTHYECKUE
paccyxkaeHuss (MHAYKTUBHBIC, JACAYKTHUBHBIC, IO aHAJIOTMH), JelaTh BBIBOABI U
3aKJIIOUCHUS;

YMEHHE TIPUMEHSITh B TIpollecCce€ TMO3HAHUS TOHATUS (TPEAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHAEMbIE B XHUMHH MOJIEIbHBIEC MPEJICTABICHUS —
XUMHUYECKHUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas (hopMyIia U ypaBHCHUE XUMHYECKON
peaKIuu — MpU PElICHUH y4eOHO-TI03HABATENIbHBIX 3a/a4, C YUETOM ITHUX MOJACIBHBIX
MPEICTABJICHUN BBISBIISITh U XApaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKU H3y4aeMbIX
O0OBEKTOB — XHMHYECKHUX BEIICCTB M XHUMHUYECKHX PEAKIHH, BBISABISATH OOIIHE
3aKOHOMEPHOCTH, TMPUYMHHO-CIEACTBEHHBIC CBA3W W MPOTHBOPEUYUS B HU3YyUAEMBIX
MPOLIECCAX U SBJICHUSX.

ba3oBble ucciienoBaTe/IbCKue 1eMCTBUSA .

YMEHHUE UCIMOJb30BaTh TMOCTABJICHHBIE BOIMPOCH B KA4e€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKE€ B KaueCTBE OCHOBBI i (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUU;

NpUOOpETeHHE OMbITa 10 I[UIAHUPOBAHWIO, OPTaHW3allMd M IPOBEACHUIO
YYEHUYECKUX DKCIIEPUMEHTOB, YMEHHE HAOJI0/1aTh 3a XOJA0M IMPOIECCa, CAMOCTOSITEIbHO
IIPOTHO3MPOBATH €T0 PE3YIbTaT, GOPMYIUPOBATH 0O0OIICHHS M BBIBOIBI IO PE3yIbTaTaM
MPOBEAEHHOTO OIBITA, HCCIICA0OBAHUS, COCTABIIATE OTUET O MPOJIeTaHHON padoTe.

Pab6ora ¢ unpopmanueii:

yMEHHUE BHIOMPATh, aHATU3UPOBATh U MHTEPIIPETUPOBATH WH(HOPMAITHIO PA3THUHBIX
BUJIOB M (OpM MpelncTaBiICHUS, IOJy4aeMyK M3 pa3HbIX HCTOYHHKOB (HAY4YHO-
MOMYJISIpHAsl JTUTEpaTypa XUMHUUYECKOTO COJEpP>KaHUS, CIPABOYHBIC MOCOOUS, pPeCypChl
NHTepHeTa), KpUTUYECKH  OIIEHHWBATh  MPOTUBOPEUMBYID UM  HEIOCTOBEPHYIO
uH(bOpMaIHIO;

yMEHUE TMPUMEHSTh pa3IMyHble METOAbl U 3alpochl TMPU TOUCKE U OTOOpE
nH(OPMAITUU U COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JIJIS1 BHITIOJTHEHHS YICOHBIX U
MO3HABATENbHBIX 3a/1ad OMPEJCIEHHOTO0 THUIA, NPUOOPETeHHE OmNbITa B 00JACTH
WCIIOJIb30BaHUsl UH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIaJCHUE



KyJbTYPOU aKTUBHOT'O HCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITENBHO
BBIOMPATh ONTUMAJIbHYIO (OPMY HPEACTABICHHS HHPOPMALMH H HIUTFOCTPUPOBATH
pelaeMble 3a/1a4u HECIIOKHBIMU CXEMaMU, IMarpaMMaMu, ApyruMu popmamu rpa@uxu
1 UX KOMOMHAIIUSIMH;

YMEHHE HCIONb30BaTh M  aHAJIM3UpPOBaTh B  IIpolecce ydyeOHOW U
UCCIIEJOBATENbCKON JESATENIbBHOCTY HMH(POPMAIUI0 O BIUSHUU IPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH NPUPOTHON CPENbI.
KoMMmyHUKaTHBHBIE YHUBepPCAJbHbIEe yueOHbIE JeiCTBUSA:

YMEHHE 3a/laBaTh BOIPOCHI (B XOJ€ auanora M (WiaM) JUCKYCCHM) IO CYIIECTBY
oOcykaaemMol TeMbl, (OPMYJIMPOBATH CBOU MPEIAJIOKEHNUS OTHOCUTENIBHO BBIITOJIHEHUS
IIPEIIOKEHHOW 3a/1a4u;

MpUOOPETEHUE OIbITa MPE3CHTALMU PE3YyJIbTATOB BBINOJIHEHUS XHUMHYECKOTO
sKcrepuMeHTa (J1abopaTOPHOTO OIbITa, JTAOOPATOPHOM PabOThl MO HUCCIEAOBAHUIO
CBOMCTB BEILIECTB, yU€OHOIO MPOEKTA);

3aMHTEPECOBAHHOCTE B COBMECTHOM CO CBEPCTHHKAaMHU II03HABATEIIBHOW U
UCCIIEIOBATENbCKON JIEATENbHOCTH MPH PEIICHWH BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE
yu€Ta OOIIMX MHTEPECOB U COTJIACOBaHUS MO3ULIMKM (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbD», KOOPJAUHAIMS COBMECTHBIX JEUCTBUI, ONPENEIICHUE KPUTEPUEB
10 OLICHKE Kau€CTBA BHIMOJIHEHHON pabOThI U IPYTHE);

PerynsitTuBHble YHUBepCaJbHbIe y4eOHbIC ACHCTBHS:

YMEHUE CaMOCTOATENIBHO ONPENENATh LEJNH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJMPOBaTH M TPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTb, BbIOMpaTh Hauboisiee 3(PQPEeKTUBHBIE CHOCOOBI pelIeHUs Y4EOHBIX H
NO3HABaTEJIbHBIX  337a4y, CaMOCTOSTEIbHO COCTAaBISATh WJIH  KOPPEKTHUPOBAThH
MIPEIOKEHHBIA QITOPUTM JECUCTBUM NPU BBINOJHEHUU 3aJaHUN C YYETOM MOJIYyYEHUS
HOBBIX 3HaHUN 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUAX, OLEHUBATH
COOTBETCTBHE IOJYYEHHOIO pe3yibTaTa 3asBJICHHOM ILIEJIM, YMEHHE HCIIOIb30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, Mpe/jiaraeéMble B YCIOBUM 3aJaHUA.

IIpenmeTHbIe pe3yJibTaThI

B coctaBe mpeaMeTHBIX Pe3ysbTaTOB MO OCBOSCHUIO 00S3aTEIHHOTO COMEPKAHUSA,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabodeil mporpaMMOM, BBIJICISIOT: OCBOCHHBIC
OOyYarOIIMMUCST HAy4YHbIC 3HAHUS, YMEHUS M CIOCOOBI JEHCTBUIA, crienuduueckue
JUTSL TIPEIMETHOW 00JIacTH «XUMUS», BUABI ACATCIBHOCTH IO TOJTYYEHHUIO HOBOTO
3HAHMS, €r0 WHTEPIPETAllUU, TIPEeoOPa30BaHUIO0 U MPUMEHCHHIO B PA3IMYHBIX YICOHBIX
Y HOBBIX CUTYaIIHsX.

K koniy oOyueHusst B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YJAIOIIUXCSI YMEHUI:



» pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATHUI: aTOM, MOJIEKYJIa, XUMHUUECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMECh (OJHOPOIHASL U HEOTHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAsl Macca,KOJIMYeCTBO
BEILECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10J1s1 XMHMHUYECKOr0 3JIEMEHTA B COEIMHEHNHU, MOJISIPHBINA 00BEM, OKCU, KACIIOTA,
OCHOBAHUE, COJIb, AEKTPOOTPULATEILHOCTD, CTEIEHb OKUCIIEHUS, XUMHUECKas peakius, KiacCu(PUKaIMs peakiuil: peakuun
COEJIMHEHHUS, PEAaKIMU Pa3JI0KEHHUs, PEaKI[UU 3aMEIICHHs], pEaKIMU OOMEHa, 3K30- U SHAOTEPMUYECKUE PEAKIMH, TEIIOBOM
3¢ deKT peakuuu, PO aToMa, JIEKTPOHHBIN CJI0M aTOMa, aTOMHAasi OpOUTalIb, PaINyC aTOMa, XMMHUYECKas CBSI3b, MOJISIPHAs U
HEMOJISIpHAs KOBAJEHTHAs CBsS3b, MOHHAs CBsI3b, WOH, KAaTHOH, aHWOH, PACTBOp, MaccoBas [0Jid BeliecTBa (MPOLEHTHas
KOHLIEHTpalus) B pacTBOPE;

» WIUTIOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHSITUNA M MPUMEHSTh STH HOHSATHS MPH OMHCAHWU BEIIECTB U UX
IIPEBPALLCHUN;

» WUCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY JJIsl COCTaBIEHUS ()OPMYJT BEIIECTB U YPAaBHEHUN XMMHUECKUX PEaKIIHIA;

» OIpeNeNaTh BaJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHHSX, CTETICHb OKUCIIEHUS DJEMEHTOB B  OWHApHBIX
COCJIMHEHUSAX, TPUHAJISKHOCTh BEIIECTBK ONPENEIEHHOMY KJIacCy COEIMHEHUH 1o (opmysaMm, BUI XUMHUYECKOW CBS3U
(koBaJIeHTHAs! M MOHHAS) B HEOPTAHHMUECKUX COCAMHEHUSX;

» packpeiBaTh cMbich [lepuoanaeckoro 3akona JI.M1. MenaeneeBa: 1eMOHCTPUPOBATH TOHUMAHUE TIEPUOANUECKON 3aBUCUMOCTHU
CBOMCTB XMMMYECKUX 3JIEMEHTOB OT UX IOJIOXKEeHUs B Ilepuonnyeckoil cucreMe, 3aKOHOB COXPAHEHUsS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTapo;

O OMNHCHIBaTh U XapaKTepHu3oBaTh TabMMuHyro Qopmy lleproaumyeckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3iuyarh
MOHATHUSI «TJIaBHAs noArpymmna (A-rpymnma)» u

» «mobouHas noarpynma (b-rpymnmna)», Maneie U 60JbIINE MEPHOBI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCSI B TaOJIHUIIE
«Ilepuonnueckas cucreMa XxuMu4ecKux 3ieMeHToB .M. Menneneesa» ¢ 4UCIOBBIMM XApAKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsij sApa, o01ee YUCIIO JIEKTPOHOB U PACTIPEIEICHUE UX IO AJIEKTPOHHBIM CJIOSIM);

» Ki1accu(UIMPOBATh XMMHUYECKUE DJIEMEHTBI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHE peaknmuud (M0 YUCIy W COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB,NO TEIJIOBOMY 3P (DEKTY);

» XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMUMHYECKHE CBONCTBA BEIIECTB pPAa3jIMUHBIX KJIACCOB, TOJTBEP)KIasi OIMHUCAaHUE
IpUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIMX XUMUUYECKUX PEAKLIUA;

» TPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOT'O COCTaBa, BO3MOKHOCTH MPOTEKAHHUS XUMHUYECKUX
IIPEBPAILICHUN B PA3JINYHBIX YCIOBHUSX;



» BBIYUCIIATH OTHOCUTCIIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChbI BCHICCTB, MACCOBYIO JOJIIO XHMHYCCKOI'O 3JICMCHTA IIO
q)OpMYJ'IC COCOINHCHUA, MACCOBYIO OOJIIO BCIICCTBA B paACTBOPC, IIPOBOJINUTDH paCIIéTI)I 10 YPABHCHUIO XUMHUYECKOMN PCAKIIUU,

» TPUMEHSATHh OCHOBHBIE OTIEPAIIMH MBICIIUTEIBHON ACITEITLHOCTH — aHAIIN3 U CUHTE3,CpaBHEHHE, 0000IIeHNE, CUCTEMATH3AIIHIO,
KJ1acCU(DUKAINIO, BHIABICHHE MPUIMHHO- CICACTBEHHBIX CBSI3€H — JJIS M3YUYCHUS CBOWCTB BEIIECTB M XMUMHUUYECKHX PEaKIIHMA,
€CTECTBCHHO-HAYYHBIE METO/BI TO3HAaHUS — HAOJIOJACHUE, W3MEPEHHE, MOJCIMPOBAHNUE, JKCIEPUMEHT (peallbHbIi |
MBICJICHHBIN );

» CclefoBaTh TpaBWIaM TIOJI30BAHUS XWMHUYECKOW IOCYyOM W JIaDOpaTOpPHBIM OOOpYJAOBaHHWEM, a TakkKe IIpaBUIaM
oOparieHusi C BEMECTBAMH B COOTBETCTBHUU C MHCTPYKIMSIMHU TI0 BBITIOJHEHHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB II0
MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOJIa U KUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C OMPEIEIEHHOM
MaccoBOM J10JI€il pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOJIUTH XUMHUYECKHUE SKCIEPUMEHTHI MO PaCHO3HABAHUIO
PacTBOPOB IIEJI0UEH U KUCIOT C MTOMOIIbIO HHIUKATOPOB (JTakMycC, heHON(PTaNIenH, METUIIOPAHK U IPYTHUE).

K xoniy obydenuss B 9 kiacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTb CHOPMHUPOBAHHOCTH Y
o0yJaroumxcsi yMeHHi:

» PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX TOHSATHN: XUMHUYSCKHU JJIEMEHT, aTOM, MOJICKYyJia, MOH, KaTHOH, aHWOH,
IIPOCTOE BEIIECTBO, CIIOKHOE BEIHIECTBO, BAJIEHTHOCTH, JJEKTPOOTPHUIATEIHHOCTD, CTENIEHb OKHCIICHMS, XUMHUYECKas
peaknmsi, XUMHUYECKas CBs3b, TEIIOBOM JS(PQeKkT peaknww, MOib, MOJSPHBIA O00BEM, PacTBOpP, DJICKTPOJIHUTHI,
HEDJICKTPOJIUTHI, SJICKTPOJIUTUYECKAS JUCCOIMAIIHS, PEaKIIMd HOHHOTO 0OMEHa, KaTajanu3aTop, XUMHIECKOe PaBHOBECHE,
oOpaTUMbIe W HEOOpATHMBIC PEAKIIUH, OKHUCIUTCIBHO-BOCCTAHOBHUTEIBHBIC PEAKIIMH, OKHCIHUTEIh, BOCCTAHOBHUTECIb,
OKHCJICHUE U BOCCTAaHOBJICHHWE, aJUIOTpONus, aM(pOTepHOCTh, XWUMHUYECKas CBs3b (KOBAJICHTHAsl, WOHHAasi,
MeTaJuTMuecKas ), KpUCTAIUTNYECKask peniéTka, KOppo3us METAJJIOB, CIIABhI, CKOPOCTh XMMUYECKOM pEeaKIuu, IPeIeTbHO
nonyctumas konuentpauus [1/IK BemecTna;

» WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYCCKUX TMOHATHI M MPUMCHATHITH MOHATHUS MPH OMKMCAHWM BEIIECTB U
UX IIPEBPAICHUN;

» HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY ISl COCTaBJICHUS (DOPMYIT BEIIECTB M YPAaBHECHUH XUMUYIESCKUX PEAKITHIA;

» ONpeNeNsiTh BAJICHTHOCTh W CTEMEHb OKHUCICHHS XHUMHUYECKHUX DJIEMEHTOBB COCIMHEHUSIX Pa3IMYHOTO COCTABa,
MPUHAJICKHOCTH BEIIECTB K ONMPEACIEHHOMYKIIACCY COSTMHEHHM 10 (hopMyJiaM, BUJT XUMUYECKOHN CBSI3U (KOBaJECHTHAS,



MOHHAs, METaJUINYECKasi) B HEOPTaHUYECKUX COCIUHEHMSIX, 3apsA] MOHA MO0 XUMHUYECKOU popmyrie, XapakTep cpeibl B
BOJIHBIX PAcTBOpax HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAINIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA;
packpbiBaTh cMblch llepuoanueckoro 3akona J[.M1. MeHnneneeBa M 1€MOHCTPUPOBATh €r0 NOHMMAaHUE: ONMCHIBATH U
XapakTepu3oBaTh TabanuHyio Gopmy [leproaudeckoi cuCTEMbl XUMUYECKUX JIEMEHTOB: Pa3NyiaTh MOHITHS «TJIaBHAS
noarpynna (A-rpynma)y u «mob6ouyHas mnoxarpynna (b-rpymnma)», manele W OOJBIIMETIEPHOJBI, COOTHOCHUTH
0003HAaYEHUsA, KOTOPbIE HMMEIOTCA B NEPHUOJUYECKON TaOJMIIE, C YHCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUS ATOMOB
XUMHUYECKUX BJIEMEHTOB (COCTaB M 3apsija sapa, oOllee YMCI0 3JEKTPOHOB U PACIpEAESIEHHE UX MO 3JIEKTPOHHBIM
CJI05IM), OOBACHATH OOIIME 3aKOHOMEPHOCTU B MU3MEHEHHMM CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Mpejesiax MajblX
MEPHUOOB U TTIABHBIX MOATPYIII ¢ y4ETOM CTPOCHUS MX aTOMOB;

KJIaCCU(PUIIMPOBATH XUMUYECKUE AJIIEMEHTBHI, HEOPraHWYEeCKHUE BEUIECTBA,
XUMHUYECKHE pPEaKIUHu (IO YHMCIy M COCTaBy Y4YacTBYIOUIMX B pEaKLUMU BEIIECTB, IO TEIUIOBOMY 3(dexTy, mo
M3MEHEHUIO CTENEHEW OKUCIEHUS XMMUYECKHUX 3JIEMEHTOB); XapaKTepU30BaTh (OMHMCHIBATH) OOIIME U CIELU(PUUECKUE
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPK/Iasi OMHCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;
COCTaBJISITh YPAaBHEHUS 3JIEKTPOJUTUYECKOW IHCCOLMALMK KHUCIOT, IIENOYed M CoJiel, MOJHBbIE M COKpallEHHbIE
YpaBHEHUsI peaKIUi MOHHOTO OOMEHA, YpaBHEHHUS PEAKUUH, MOATBEPKIAIOIINX CYIIECTBOBAHUE M€HETUYECKON CBS3U
MEX]ly BEIIeCTBaMU PA3IUYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMI MOCPEICTBOM COCTABIICHHUS AIEKTPOHHOTO OajaHca
ATUX PEAKLINN;
MPOrHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHUS, BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKUX
MPEBPALICHUI B Pa3IMYHBIX YCIOBUSX;
BBIYKCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,MAaCCOBYIO JOJII0 XMMHYECKOT0 AJIeMEeHTa 10
(dopMmynie coelMHEHHUs, MacCOBYIO JOJII0 BEIECTBA B PAacTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUYECKON
peakiuy;
coOI0/IaTh MpaBUiia MOJb30BAHUS XMMHUYECKOM MOCYyAOol M 1abopaTOpHbIM OOOpyAOBaHUEM, a TakXkKe MpaBHIia
oOpallleHusi C BEIIECTBAMH B COOTBETCTBUMC MHCTPYKIMSAMH IO BBIOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OIBITOB
10 MOJIYYEHUION COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIEKUCIIOTO Tra3a);
IPOBOJUTH PEAKLMH, MOATBEPKAAIOIINE KAaUYECTBEHHBIN COCTaB Pa3jIMYHbIX BEIIECTB: PACIIO3HABATH OIBITHBIM IyTEM



XJopua-, 6poMua-, noaua-, kapoonat-, ¢ocdar-, cUIUKaT-, CyabdaT-, TUIAPOKCHI-UOHBI, KATUOHBl AMMOHUS U MOHBI
M3yYEHHBIXMETAJJIOB, IPUCYTCTBYIONIUE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

» TPHUMEHSATh OCHOBHBIC ONEpPAIlMM MBICIUTEIBHON JCSITEIbHOCTH — aHalli3 W CHUHTE3, CpaBHEHHE, OO0O0OIIEHHE,
CHCTEMaTH3allMI0, BBISIBIICHUE MPUYUHHO-CICACTBEHHBIX CBSA3€H — U M3y4eHHs] CBOMCTB BEUIECTB M XUMHYECKUX
peakiuii, eCTeCTBEHHO- HAay4HbIE METOJbl TMO3HAHUS — HAOJIOJACHHE, W3MEpPEHUE, MOCIUPOBAHUE, IKCIEPUMEHT
(peaJIbHBIN M MBICIICHHBIH ).

4. TemaTnueckoe IJIAHHPOBAHUE C YKa3aHUEM YaCoB

8 KJIACC
No Hamvenoate KonunuectBo OCHOBHBIE BUJIBI I€SITEIBHOCTH
i pa3aeaoB U TEM HACOR Conepxanue o0ydeHus N
y4eOHOT0 MpeIMeTa
Pasznen 1. [lepBoHavanbHbIe XMMUYECKHE NOHATHUS
1.1 | Xumus — BakHas 5 [Ipenmer xumuu. Poiab XuMHuu B )KU3HU PackpbiBaTh CMBICIT M3y4aeMbIX TOHATHU.

00J1acTh yejioBeka. XUMHUS B CUCTEME HayK. PackpeiBaTh posib XUMHUU B IPUPOJE U

€CTEeCTBO3HAHUS U Tena u BenecTBa. GU3nYECKUe CBOMCTBA | JKU3HU YEJIOBEKA, €€ CBS3h C IPyTUMU

MPaAKTUYECKOMN BEIIECTB. ATperaTHOE COCTOSIHUE HAayKaMHU.

NeATEeIbHOCTU BemiecTB. [lonsTHe 0 MeTOMaxX MO3HAHUS | Pa3nmMuarh 4MCTHIE BEIIESCTBA U CMECH;

YyeJoBeKa B XxuMuu. YucTele BelecTBa U CMECH. OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
Crioco0bl pa3eneHus cMecei. Paznuuate pusmveckue 1 XuMUYECKHe
Xumuueckuii IKCnepumenm: SIBJICHUS.
Jlemoncmpayuu: CnenoBaTh aJropuTMam MCHOJIb30BaHHUS
3HAKOMCTBO C XUMHUUYECKOI MOCY/I0H, AKCIIEPUMEHTAJIBHBIX METOJ0B —
C MpaBWJaMu pabOThI B TAOOPATOPHUH U HaOJII0JICHUST M DKCIIEPUMEHTA.
npruemamu oopaitenus ¢ 1adboparopusiM | HabmonaTe u onuchiBaTh 0OBEKTHI
000py10BaHUEM. IIpU TIPOBEJCHUN JEMOHCTPAILIUNA U
duznueckne CBOMCTBa 00pa3IoB 71a60paTOPHBIX OMBITOB IO U3YYEHUIO
HEOPraHUYECKUX BEILIECTB — METAIIIOB (bU3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB




Y HEMETAJIOB.

CnocoOsI pazeneHust cMecei
(¢punbTpOBaHKE, BEITAPUBAHUE,
TUACTULISALINS, XpoMaTorpadusi).

pa3aeneHus CMECEN BEIECTB.
[IpoBOAUTE XMMUYECKUI IKCIIEPUMEHT
IIpU pa3ziesieHnu cMecel (Ha mpuMepe
OYKCTKH MOBAPEHHOM COJIN) B X0/

Jlabopamophvie onvimol:

N3yuyeHue u onrucanue pU3nIecKux
CBOMCTB 00pa3li0B HEOPTraHUYECKUX
BEILECTB.

N3ydenne crmoco0oB pas3jieieHus cMeceit
(C MOMOIIIbIO MarHUTA).

Ilpakmuueckue pabomui:

Ne 1. IIpaBuna paboThl B 1abOpaTOpuu 1
npuEMBI 00paleHus ¢ J1abopaTopHbIM
000py10BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumMepe
OUYHCTKHU MMOBAPEHHOU COJIN)

npakTuYecko padoTsl Ne 2.

CrnenoBars npaBujaM MOJIb30BaHUSA
XUMHUYECKON NOCYyAO0N U 1a00paTOPHBIM
000py10BaHUEM, a TAaK)KE IPaBUIIaM
oOpanieHus: ¢ XMMUYECKUMHU BEILIECTBAMHU
B COOTBETCTBUM C MHCTPYKLHEH

IIPY BBIIIOJIHEHUH ITPAKTUYECKON

pabotsr Ne 1.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE€ OTBETHI C OITIOPOM

Ha nH(QOpMaIMIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHH




1.2.

Bemecta n
XUMHUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocThie U cnoxHbIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHUE.

Xumuaeckas popmyina. BaneHTHOCTB
aTOMOB XMMUYECKUX JIEMEHTOB.
3aKOH IMOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCHTENIBHAS aTOMHAs Macca.
OTHOCHTENBHAS MOJIEKYJISIPHAS Macca.
MaccoBas 105151 XUMHYECKOT0 AJIEMEHTA
B COCJMHEHUH.

OnpenensTh NPU3HAKA XUMHUECKUX
peakuui, yCIoBUs UX MPOTEKaHMSL.
OOBACHATH CYyIIHOCTh (PU3UUECKUX U
XUMHUYECKUX SIBJICHUN C TOUKH 3PEHUS
aTOMHO-MOJIEKYJIIPHOTO YUYEHUS.
KnaccudunupoBats XuMudeckue
peakuuu (1o YUCIy U COCTaBy
pearupyronmx 1 o0pa3yrommxcs
BEILIECTB).

Cocransath (popmysibl OMHAPHBIX
BEIIECTB IO BaJICHTHOCTH U OTIPEEIISATH
BaJICHTHOCTH 1O (JOpPMYJIaM BEIIECTB.




KomnuectBo BemecTBa. Moib. Monspaas
Macca. BzauMocCBs3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértsl o hopmMysiaMm XUMUYECKHUX
COEIMHEHUN.

Du3NYEeCKUe U XUMHUUECKUE SIBIICHHUSL.
Xumuyeckasi peakius u e€ mpu3HaKi.
3aKOH COXpPAHEHHUSI MACChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Knaccudukanuys XuMU4ecKUx peakiui
(coemuHeHus, pa3ioKEHUs, 3aMEIICHUS,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMCTBa 00pas3IoB
HEOPTaHUYECKUX BEILECTB — METAJIJIOB U
HEMETAJIOB.

OOpa31pl BEIIECTB KOJIUYECTBOM | MOJIb.
dusndeckue sBieHus (TU1aBjIeHUE BOCKa,
TasiHUE JIbJa, pACTUPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIMS
BO/IbI).

XuMUYecKue siBjeHus (TOpeHUe CBEYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbI UJTU METa

C COJIIHOW KUCJIOTOM).

Hab6nronenune npru3HaKoB MpOTEKAHUS

PaccTaBnath ko3 HUITMEHTHI

B YPABHEHUSX XUMUYECKUX PEAKIIHI.
HaGnronaTh u onuchiBaTh 0ObEKTHI

P MPOBEJICHUU JIEMOHCTpAIUi U
71a00paTOPHBIX OMBITOB.

[IpoBoaUTH BBIYUCIIEHUS IO (POpMyTIaM
XUMHUYECKUX COCIMHEHUIN 1 YPaBHEHUSIM
XUMHUUYECKUX PEAKIIH.

[IprMeHSTh €CTECTBEHHO- HAYYHBIE
METO/Ibl TO3HAHUS (B TOM UHCIIe
HaO0JII0ICHUE, MOJICTTUPOBAHUE,
SKCIIEPUMEHT U OCHOBHBIE OIEpalluu
MBICITUTEIBHOMN AESTEILHOCTH
(cpaBHeHuUe, KiaccudUKaIUs)
BricTpanBaTh pa3BEpHYThIE TUCHbMEHHBIE
Y YCTHBIE€ OTBETHI C OITIOPOM

Ha nH(pOpMaIMIO U3 yueOHUKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
arrmapar Kypca XuMUH




XUMHUYECKUX peakiui (pa3noxeHue
caxapa, B3auMOJICHCTBUE CEPHOU
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTydeHUe
U paznoxxenne ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHE
xeiesa ¢ pactBopoM coau meau (11).
OMnBIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUs] MacChlI.

Jlabopamophvie onvimoi:

Co3panue mozene MoJIeKya
(ILIapOCTEePKHEBBIX ).

Omnucanue GpU3NUECKUX CBOMCTB
00pa3Il0B HEOPTaHUUECKUX BEIIECTB —
METaJJIOB U HEMETAJIJIOB.

HaOmronenue ¢puznyeckux (MaaBjieHUE
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuH, NPOKATMBAHUE METHOM
MIPOBOJIOKM) SIBJICHUH.

HabGnronenue u onvcaHue Npu3HAKoOB
MPOTEKAHUSI XUMUYECKUX PEAKITHMA
Pa3HBIX THIIOB.

Buiuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHOU MacCChI
BEII[ECTB, MOJISIPHON MacChl, MacChl
BEILECTB, MACChl U KOJIMUECTBA BEILIECTBA;
MacCOBOH 1011 XUMHAYECKOIO AJIEMEHTA
1o (popmyiie coenuHEeHuUS;




I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIMYCCTBA, MaCChbl BCIIICCTBA

110 U3BCCTHOMY KOJIMICCTBY, MAaCCC
PCarcHTOB UJIN IIPOAYKTOB PCAKIINH

Hroro no pazneny
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Pa3znen 2. BaxkHelilne npeacTaBuTe M HEOPraHUYECKUX BellleCTB

2.1

Bo3znyx. Kucnopoa.
[TonsaTue
00 okcuaax

6

Bosnyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u nmpocroe
BellecTBO. Haxoxkaenue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JIA0OPaTOPUH U
IIPOMBIIUIEHHOCTH. KpyroBopot
Kucjaopoa B mpupojae. O30H —
aJUIOTpOMHAsE MOIU(UKALIMS KUCIOPOa.
TennoBo# 3 HEeKT XUMUIECKON peaKilni,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIIuBo:
yTOJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
YCUJICHHE MMApHUKOBOIO 3(pdekra,
pa3pylieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeiesieHue coiepKaHms
KHCIJIOpOJia B BO3yXe

[Tomy4yenue, cobnpanue, pacrmo3HaBaHUE

Hcnonp30BaTh XUMUYIECKYIO CHMBOJIUKY
JUTSL COCTaBIIeHUs (POpPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHH XUMUYICCKUX
PEAKLHMI C yYACTUEM KHUCIOPOJA.
XapakTepu3oBarh (ONMKUCHIBATH) COCTAB
BO31TyXa, (DU3NICCKHE U XUMHUICCKUE
CBOMCTBa KHCIIOPOJIa, CIIOCOOBI €r0
TIOJTYYCHHUS, TPUMEHEHUE U 3HAUCHHC
B IIPUPOJIC U KU3HU YEJIOBEKA.
CpaBHHBATh pEaKIIUU TOPCHUS U
MEJIEHHOTO OKUCJICHHS.

OOBICHATD CYIIHOCTDH YKOJIOTHICCKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OpATOPUH MPU
UCIOJIb30BAHUU XUMHYECKOU MTOCY/IbI U
000pyI0BaHUs, a TAKKE IpaBUIaM
oOparieHus ¢ TOpIoYMMHU BEIIECTBAMH.
[TnarupoBaTh M OCYIIECTBIATH Ha
PAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,




U U3y4YEHHE CBOMCTB KUCJIOpO/a.
HaGnronenue B3anMoAeiCTBHIS BEIIECTB
C KUCJIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHUS U IIPEKPaIeHUsI TOPCHUS
(moxapa).

JlabopamopHhwiii onvim:

O3HakoMIIeHHE ¢ 00pa3IiaMi OKCHIOB H
OTIMCAaHUE UX CBOUCTB.

llpaxmuueckas paboma:

Ne 3. Tlonyuenue u cobupanue
KHCJIOPO/Ia, U3yUYCHHUE €TO CBOMCTB.
Buviyucnenus:

MOJICKYJISIPHOM MacChl KUCIIOPOJia U
030Ha HA OCHOBaHUH aTOMHOM MacChl
XUMHUYECKOTO DJIEMEHTA;

KOJIMYECTBa, MaCcChI BEIICCTBA

110 YPaBHEHUSM XUMHYECKUX PEaKIIHM

MPOBOAUTH HAOIIOAEHUS, Je1aTh BHIBObI
10 Pe3yJbTaTaM SKCIIEPUMEHTA

MIPU MPOBEIACHUU J1TA00PATOPHBIX OMBITOB
U TIPAKTUYECKON pabOTHI.

BrIunciaTh KOJIMUECTBO BEILIECTBA,
00BEM raza no Gopmyam.

YuyacTBOBaTh B COBMECTHOM paboTe

B IpyMIIE.

BricTpauBaTh pa3BEpHYTHIEC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHpOpMAITUIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEpPUAIIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUWHBIN
amnmnapar Kypca XuMuu




2.2

Bognopon. Ilonstue
0 KHCJIOTaX U COJISIX

Bonopon — sanemMeHT u nipoctoe
BemecTBo. Haxoxaenue Bogopoaa

B IIpUpoie, PU3nYecKue 1 XUMUYECKUE
CBOMCTBa, IPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucnoTsl u conm.
MonsipHbIil 00bEM Ta30B. Pacuérhl

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

[Tony4yenue, cobupanue u

PackpbIBaTh CMBIC N3y4a€MbIX MOHATHN
Y IPUMEHSTh ATH MOHATHSI IPU OTTMCAHUU
CBOMCTB BEILIECTB U UX MPEBPAIICHUI.
XapakTepusoBaTh (OMUCHIBATH)
bu3nYecKue U XUMHUYECKHUE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJyYeHUS,
MIPUMEHCHHUE.

Cobupathb mpubdOp ISt MOTYUYEHUS
BOJIOPO/IA.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY




pacrio3HaBaHKE BOJIOPOIA.
B3aunmoneiicTBre Bo0opoia ¢ OKCHIOM
meu (I1).

JlabopamopHhwiii onvim:
B3aumoelicTBrUe KUCIOT C METaJIaMU.
llpaxmuueckas paboma:.

Ne 4, TTonyuenne u coOupanue BOA0po/a,
U3yYECHUE €0 CBOKCTB.

Buviuucnenus:

00BEMa, KOJIMYSCTBA BEISCTBA ra3a

10 €T0 M3BECTHOMY KOJIMUYECTBY
BEILIECTBA MWJIH O0BEMY;

00BEMOB Ta30B 0 YPABHEHUIO PEAKIIMHU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHUI
ra3oB

TSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX
peaxiuii C yaacTueM BOJA0pO/a.
BeIaucisTe MOJISIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00BEM rasa,
MaccCy BEIeCTBa;

[IpoBoIUTH pacy€Thl O YpaBHEHUAM
XUMHUYCCKUX PEaAKIINi: KOJIMYECTBA,
00BbEMa, MacChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
VI TTPOTYKTOB PEaKIIUH.

CnenoBath npaBuaaM 0€30MacHOM
paboThI B JIa0OPATOPHUH TIPU
WCITOJTb30BAaHUN XUMHYCCKOU TTOCY/IBI U
o0opy10BaHUs, a TAK)Ke MpaBUIaM
oOpallleHUs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[TmanupoBaTh U OCYIICCTBIIATH HA
MPAKTUKE XUMUYECKUE HKCTIEPUMEHTHI,
MPOBOJIUTH HAOJIOICHHUS, ICJIaTh BHIBOIBI
M0 pe3yibTaTaM IKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIe




2.3

Bopa. PactBopsl.
IlousTne
00 OCHOBaHUAX

dusznyeckre cBOMCTBA BOAbLl. Boma kak
pacTBOpUTENb. XUMHYECKUE CBOMCTBA
BOJIBI.

OcHoBaHUs.

PackpbIBaTh CMBIC N3y4a€MbIX MOHATHN
Y IPUMEHATH 3TU MTOHATUS IPHU ONMMCAHUU
CBONCTB BEILECTB U UX ITPEBPAILCHUN.
XapakTepuszoBaTh (PU3UUECKHUE U




PactBopsl. Posbs pacTBOpoB B ipupoie u
B )KM3HU 4esioBeKa. KpyroBopoT BOJIbI
B [IpUPOJIE. 3arpsi3HEHUE TPUPOIHBIX

BoA. OXpaHa ¥ OYUCTKA MPUPOIHBIX BOJ.

HacpimieHHbie 1 HEHACHIILIEHHBIE
pacTBOphl. PacTBOpUMOCTH BEIIECTB
B BoJle. MaccoBas J10Jisl BEIIECTBA

B PacTBOPE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHuE BeleCTB ¢ pa3anyHON
PacTBOPUMOCTBHIO.

BzauMojelicTBHE BO/IBI C METAJIIAMU
(HaTpueM U KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIOT U
HIEJI0YEN C MOMOIIBIO UHANKATOPOB.
Jlabopamophvie onvimoi
Uccnenoanne ocobeHHocTen
pPacTBOpPEHUSI BEUIECTB C Pa3IMUHON
PacTBOPUMOCTBHIO.

[IpuroroBiieHrE pacTBOPOB

C ONPENCIEHHON MaCCOBOU JIOJIEH
PAacCTBOPEHHOTO BELIECTBA.
IIpakmuuecxas paboma

Ne 5. IIpuroTtoBieHue pacTBOpOB

C ONPENEIEHHON MaCCOBOU JIOJIEH
PACTBOPEHHOTO BEILIECTBA.

XUMHYECKUE CBOWCTBA BOJIBI, €€ POJIb KaK
pacTBOPUTEIIS B IPUPOIHBIX IIPOLIECCaX.
CocTaBnsATh ypaBHEHUS XUMUYECKUX
peaxkiuil ¢ y4acTueM BOJBI.

OOBSACHSTH CYIIIHOCTh 3KOJIOTUYECKUX
po0JIeM, CBA3AHHBIX C 3arPA3HEHUEM
MPUPOAHBIX BOJI, CIOCOOBI OUMCTKHU BOJIBI
OT MPUMECEN, MEPBI IO OXPAHE BO/

OT 3arpsI3HECHHUS.

[InaHupoBaTh U OCYIIECTBIISTh

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, POBOJIUTH HAOJIIOICHHS],
JienaTh BBIBOJIBI 1O PE3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEAECHUU
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKOU
padoTHI.

CrnenoBath npaBuaaM 0€30MacCHOM
paboThI B J1a0DOPATOPUH NTPU
UCIIOJIb30BAaHUU XUMHUYECKOU MOCY/IbI U
000opy10BaHUS.

[IpoBOINUTH BBIYMCIIEHHS C IPUMEHEHUEM
MOHATHUS «MaccoBasi J10J1s1 BELIECTBA

B PacTBOpE».

BricTtpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MHQOpMAIIUIO U3 Y4eOHUKA U
CIIPABOYHBIX MaTEPUATIOB, TPAMOTHO




Buviuucnenua:
C HUCIIOJIb30BAaHUEM MMOHATHUA «MaccoBas
JTOJIS1 BEIIECTBA B PACTBOPEN

HCIIO0JIb30BaTh U3YYECHHBIN ITOHATUMHBIN
arnmapar Kypca XUMUuu




2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKHUX
COEIMHEHUN

11

Krnaccudukaiys HeopraHmuecKux
coenunennit. Oxcuapl. Knaccuduxanus
OKCHJIOB: cojico0pa3ytoniue (OCHOBHBIE,
KHCJIOTHBIC, aM(POTEPHBIC) U
HecosieoOpasyromue. Homenknarypa
okcuoB. duznyeckre 1 XUMUYECKUE
CBOMCTBA OKCHUIOB. [lonyueHnue okcuaos.

OcHoBanus. Knaccugukaius OCHOBaHUI:

IENIOYM U HEPACTBOPUMbBIE OCHOBAHHSI.
Howmenxknatypa ocHoBanmil. ®usnyeckue
1 XMMUYECKHE CBOMCTBA OCHOBaHUH.
[TosmmyyeHne oCHOBaHMIA.

Kucnotel. Knaccudukanust Kucior.
Homenknatypa kucnot. @usndeckue
U XUMHYECKHE CBOMCTBA KUCJIOT. Py
aktuBHOCTH MeTtaiuioB H.H. bekerona.
[Tony4yeHue KuCIoT.

Comu. HoMeHknaTypa comnen.
Pu3nyecKrne U XUMUYECKUE CBOMCTBA
conen. [lomyuenue conen.
I'eneTnueckas CBSI3b MEXKTY KJIaCCaMHU
HEOPTraHWYECKUX COCTUHEHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KnaccuduimpoBats n3yyaemolie
BEI[ECTBA IO COCTaBY U CBOMCTBAM.
CocTaBnarb HOpMyIIbl OKCUIOB, KHCIIOT,
OCHOBaHMI, COJICH U Ha3bIBaTh UX

0 MEXIYHapPOIHON HOMEHKIIATypeE.
[Iporno3upoBaTh CBOWCTBA BEILIECTB

Ha OCHOBE 00X XMMHUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBiATh MOJIEKYJIAPHBIC YPaBHEHUS
pEeaKui, WUTFOCTPUPYIOIIUX
XUMHYECKHE CBOMCTBA U CIIOCOOBI
MOJTyYEHUS BEIIECTB U3YUCHHBIX
KJIACCOB/TPYIIII, a TAKKe
MOJITBEPKIAIOIINX TEHETHIECKYIO
B3aMMOCBS3b MEXy HUMH.
[Tpon3BOaUTH BEIUKCICHHUS

[0 YPAaBHEHUSIM XUMHUECKUX peaKLuil.
[TmanupoBaTh U OCYIIECTBIATD

Ha MPaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOAUTH HAOTIOICHMS,
JIeNaTh BBIBOJIBI 110 pe3ysibTaTaM
DKCIIEPUMEHTA MPY MPOBEACHUN
71a00PaTOPHBIX OMBITOB U MPAKTHUECKUX




OO0pa3ipl HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnBITHl, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOKMCTBA KJIACCOB HEOPTAaHUYECKUX
BEIIECTB.

JlabopamopHvie onvimol

OnpeneneHne pacTBOPOB KUCIIOT U
I1E€JI0YEN ¢ TOMOLIBIO HHIUKATOPOB.
N3yuyeHune B3aMMOIEHCTBHS KUCIIOT

C METAJUIAMU, PEAKLINNA HEUTPATIN3ALUN.
B3anmoneiicTBue pactBopa cepHON
KUCIOTHI ¢ okcuoM Meau (11).
[Tonmy4yeHue HepacTBOPUMBIX OCHOBAaHHU.
BrITecHeHHEe 0JTHOTO MeTaljIa IPyTruM
U3 pacTBOpa COJIU.

IIpakmuueckas paboma

Ne 6. Pemienune s3kcnepuMeHTAIBHBIX
3aza4 110 TeMe «BakHelnme Kiacchl
HEOPTaHUYECKUX COECTUHEHUIN.
Buiuucnenus:

10 YPaBHEHUSAM XUMUYECKON PEaKIUu:
KOJIMYECTBA BELIECTBa, 00bEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEILECTBA,
00BEMY, Macce peareHTOB HIIN
IPOJIYKTOB pEaKIIUU

paborT.

CnenoBath npaBuiiaM 0e30MacHON
paboThI B J1aDOpaTOpHUU

IIPY UCIIOJIb30BAHUY XUMHUYECKON
MOCY/IbI U 00OPYTOBAHHUS.
BricTpanBaTh pa3BEpHYThIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOM

Ha UHpOpMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPHAIIOB, FPAMOTHO
WCII0JIb30BaTh U3yUYECHHBIN NOHATUNHBIN
amnrmnapar Kypca XuMuu

Hroro no pazueny:
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Paznea 3. Ilepuoanueckuii 3axoH u [lepuoanyeckasi cucrema xumMudeckux 3jemMenToB [I. U. MenaeneeBa. CTpoeHue
aToMOB. XMMHUYeCKasl CBAA3b. OKUCINTEIbHO-BOCCTAHOBHUTEILHbIEC PEAKIIUU




3.1

[Tepuonnueckuii
3aKOH U
[lepnomnueckas
cucrema
XUMHAYECKUX
AJIEMEHTOB

. 1. Menneneena.
Crpoenune aTroma

[TepBbie MOMBITKY KIacCUpUKAITIN
XUMHYECKUX JIEMEHTOB. [loHsATHE

O rpymmnax CXOJHbIX JIEMEHTOB
(LIETIOYHBIE U IETOYHO3EMEIbHbIC
METaJlIbl, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DNeMEeHThI, KOTOpbIe 00pa3yroT
aM(dOoTepHBIC OKCUIBI U THAPOKCHU/IBI.
[Tepnoanueckuii 3axoH. [lepuognueckas
CHUCTEMA XUMHUYECKUX IJIEMEHTOB

JI.1. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEPUOIHAsT (POPMBI
[Teproauueckoil CHCTEMbI XUMUYECKHUX
anemeHTOB /.M. Menneneena. [leproabl
Y rpynnbl. PU3NYECKUN CMBICTT
MOPSIZIKOBOI'O HOMEPa, HOMEPOB MEepUoa
Y TPYIIIBI AJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX
saaep. M3oronsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MIEPBBIX
20 XMMHUYECKUX JIEMEHTOB
[Teprnoanyeckoit cucTembl

JI.1. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO AJIEMEHTa

I10 €T0 MOJI0XKeHUI0 B [leproanueckoi
cucteme JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajuyca

PackppIBaTh CMBICI IEPUOIUIECKOTO
3aKOHa.

OnuchIBaTh CTPOCHUE TAOTHUIIBI
«Ilepnonnueckas cucreMa XUMHYECKUX
anemenToB /(.M. MeHpaeneeBay.
MopenupoBaTe CTPOEHHUE aTOMA,
DHEPreTUYECKUX YPOBHEH U MTOLYPOBHEN
IIPU TOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaIuii ¥ JIEKTPOHHO-
rpadguueckux Gopmyi.

[TosicHATh PU3NYECKUI CMBICIT
ITOPSAKOBOIO HOMEPA, HOMEPOB MEPHUOIA
Y TPYIIIbI 3JIEMEHTA.

XapakTepu3oBaTh XUMUYECKHUE FTIEMEHTHI
IIEPBBIX TPEX MEPUOIOB, KAINN, KaTbLIUN
U UX COEIMHEHUS I10 ITOJI0KEHUIO

B [lepronnueckoii cucreme

J.1. Menneneena.

OOBsICHATH O0IITHE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB XUMHUYECKUX
9JIEMEHTOB (U3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COCIUHEHUN

B IIpejieiax MaJIbIX MEPUOJIOB U TJIaBHBIX
MOATPYII ¢ YY4ETOM CTPOCHUS UX
aTOMOB;




aTOMOB XUMHUYECKHUX IJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOWCTB I10 TPYIIaM U NEPUOAAM.
3nauenue [lepuoanueckoro 3aKkoHa u
[Teprnoan4ecKoO CUCTEMBI XUMHYECKUX
3JIEMEHTOB JJIs1 Pa3BUTHUSI HAYKU U
npaktuku. JI.11. MennaeneeB — y4€HbIU U
rpaXKJaHWH.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumopelicTBre rTHIpOKCUIA IIMHKA

C pacTBOpPaMU KHUCJIOT U IIEIIOYEH.
MoaennpoBaHue CTPOCHUS MOJIEKYJT
P IOMOIIM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
Ta6mumna «Ilepuonnueckas cucrema
XAMHUYECKHX DJIEMEHTOB

J1.1. MenneneeBay.

JlabopamopHvie onvimsi

O3HakomiieHHE ¢ 00pa3liaMyu METaIOB U
HEMETAJIOB

VYyacTBOBaTh B COBMECTHOM padboTe

B TIape WJIM TPYIITIE.

BricTpanBaTh pa3BépHYyTHIC MUCHMEHHBIC
U YCTHBIE OTBETHI C OMTOPOi

Ha nHQOpMaIHIO 13 YIeOHUKA U IPYTUX
HMCTOYHHUKOB, B TOM umcie MHTepHeTa

3.2

XHUMHUYECKasI CBA3b.
OxucIUTEIIBLHO-
BOCCTAHOBUTECIILHBIE
peakiuu

XumMmudeckasi cBsi3b. KoBaneHTHas
(monsipHasi ¥ HETOJSIPHAS) CBSI3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMHUYECKUX
anmeMeHTOB. MoHHas cBsa3b. CTeneHb
okucieHnsa. OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIE peakiuu. [Iporecco

PackppiBaTh CMBICIT M3y4aeMbIX OHATHH.
OnpenensaTe BUA XUMUYECKOHN CBSI3U

B COCJIMHCHMUH.

MoenupoBaTh CTPOCHUE MOJEKYJT

IIPY IOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.




OKHUCJICHHS] 1 BOCCTAHOBIICHHS.
OKucauTENM U BOCCTAHOBUTENH.
XHAMHUYECKUM SKCIIEPUMEHT: U3yYECHUE
00pa3IoB BEIIECTB METAJIIIOB U
HEMETaJlJIOB, B3aMMO/ICHCTBHEC
TUIPOKCHUJIA ITUHKA C PACTBOPAMU KUCJIOT
U IIEJI0YEH, TPOBEJCHUE OIIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuuii (ropeHue, peakiuu
Pa3NIOKEHHUS], COSTUHEHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnBITHI, WITIOCTPUPYIOIINUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOkKEHUsI, COSTUHEHHS)

Hcnonb30BaTh XUMHUYECKYIO CHMBOJIUKY
JUTsL COCTaBIIeHUs POPMYIT BEILIECTB,
AJIIEKTPOHHOT'O OallaHca peakUui.
OrnpenensiTe CTENEHb OKUCIEHUS AaTOMOB
XUMHUYECKUX JIEMEHTOB 0 popMyam u
COCTaBJISITH (POPMYJIbI OMHAPHBIX
COCIMHEHHH I10 CTENIEHU OKUCIICHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB.
OrnpenensiTe OKUCINUTEND U
BOCCTAHOBUTENL. PaccTaBisaTh

K02 PUITMEHTHI B CXeMax MPOCTHIX
OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
pEeakInii METOOM JIEKTPOHHOTO
Oasanca.

Hab6nrogaTh XUMHUYECKHUE OTIBITHI

10 IJIaHY, aHAJTU3UPOBATH U JIENATh
BBIBO/IBI.

HUcnonw3oBate UKT nias co3nanus
MO/IEJIEN, MOJATOTOBKU MPE3EHTALINH,
JOKJIa/I0B IO TEME.

BricTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOopMaIuIo U3 Y4eOHHKA U IPYTUX
HMCTOYHUKOB, B TOM uunciie UHTepHeTa

Hroro no pazuneny
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PesepBHOE Bpems




OBIIEE UNCJIO YACOB 68
110 ITTIPOT'PAMME
9 KVIACC

Haumenosanue

No KomnuuecTtBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3/iesioB U TEM Conepsxanue oOy4IeHHS

n/m 4acoB oOyyJaronmxcs

y4eOHOTro npeaMera

Pa3zjnen 1. BemecTBO U XUMHYeCKHe PeaKIMU




1.1

IloBTOpEeHue n
yrayOJaeHue 3HaHUM
OCHOBHBIX pa3/IeoB
Kypca 8 kiacca

[lepnonnuecknii 3akoH. [leprnonnueckas
CHUCTEMA XMMHUYECKUX JJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOA0B, KaJWs, KaIbLUs U UX
COCINMHEHUN B COOTBETCTBUH

C IOJIO)KEHUEM DJIEMEHTOB

B [Iepuoanyeckoi cuctemMe u CTpOEHUEM
MX aTOMOB.

CrpoeHue BellecTBa: BUJIbI XUMUYECKON
CBSI3U. THUIIBI KPUCTAIIINYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT TUIIA KPUCTAJLUINYECKOU
PELIETKN U BUJa XUMHUYECKOU CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIINXCS

K Pa3JIMYHbIM KJIacCaM HEOPTaHUUYECKUX
COEIMHECHUI, TEHETUYECKAas CBSI3b
HEOPraHUYECKHUX BELIECTB.

XapakTepu3oBaTh XUMHYECKHUE SJIEMEHTHI
MEPBBIX TPEX MEPHUOJIOB, KAIHS U KaJbLIHS
0 UX nonoxeHuro B [lepuoanueckon
cucreme /1. 1. Menneneena.
KnaccudumupoBats u Ha3bIBaTh
HEOPTraHNUYECKHE BEIIECTBA U3yUYECHHBIX
KJIACCOB.

OmnuckIBaTh 0011IME XUMUYECKHE
CBOWCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKAATh CBOMCTBA IPUMEpPaMuU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
pEaKIuu.

Onpenenste BUJ XUMAYECKON CBSI3U U
THI KPUCTAJUIMYECKOU PEIIETKH
BEIIIECTBA.

[Iporao3upoBars CBOMCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEpHyThIE NMCHMEHHBIE
Y YCTHBIE€ OTBETHI C OITIOPOM

Ha HHPOPMAIIHIO U3 yYeOHUKA U
CIIPABOYHBIX MATEPUATIOB, TPAMOTHO




Xumuueckuui IKcnepumenm:
Jlemoncmpayuu:

O03HAKOMJICHUE C MOJCIISIMU
KPUCTAJTINYECKUX PELIETOK
HEOPraHUYECKHUX BEMIECTB — METAJIIOB
1 HeMeTaiuioB (TpaduTa u anmasa),
CJIO’KHBIX BEIIECTB (XJIOpUIA HATPHS)

MCTIOJIb30BATh U3YYEHHBIN TOHSITUNHBIN
arnmapar Kypca XuMuu




1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKHX
peaKumit

Knaccudukanus XuMHUECKUX peaKini
110 Pa3JIMYHBIM [TPU3HAKAM (TI0 YHCITY U
COCTaBY YYACTBYIOIIMX B PEAKIIHH
BEIIECTB, 10 TEIJIOBOMY 3 (DeKTy,

10 U3MEHEHUIO CTENIEHEN OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB,

0 00paTUMOCTH, MO YYaCTHIO
KaTanu3aropa). JK30- U
OSHAOTEPMUYECKHE PEAKIINH,
TEPMOXHUMHUYECKHUE YPABHEHHUSI.
[loHATHE O CKOPOCTH XNUMHYECKON
peakuuu. [Tonsitue 06 06paTUMbIX

¥ HEOOPAaTUMBIX XUMUYECKUX PEAKITUIX.
[ToHsITHE O TOMOTEHHBIX U TE€TEPOTEHHBIX
peakuusx. [londarue o karanuse.
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHUHU.
@akTOpBI, BIUSAIOIINE HA CKOPOCTh
XUMHUYECKOMN peaKIMu U MOJO0KEHUE
XUMHUYECKOTO PAaBHOBECHS.
OKHCANTENbHO-BOCCTAHOBUTEIIbHBIE

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHN
Y IPUMEHSITh 3TU MOHSTHUS NIPU OMTUCAHUU
CBOWCTB BEILECTB U UX ITPEBPALLCHUN.
KiaccudumupoBath XuMuIecKue
peaKuuu Mo pa3aIuyHbIM IPU3HAKAM.
VYcraHaBauBaTh 3aBUCUMOCTE CKOPOCTH
XUMHYECKOUN PEAKIIUU OT Pa3INYHBIX
(dhakTOpOB.

[Iporno3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEeBpaIicHUN
B Pa3JIMYHBIX YCIOBUSX.

Onpenensite OKUCIUTEND U
BoccTaHoBuTenb B OBP.

CocTaBisTh JIEKTPOHHBIN OanaHC
peakuuu.

[Tpou3BoAUTL BBIYUCICHUS

10 XUMUYECKUM YPABHECHHUSIM.
VYuacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCHbMEHHBIE




peaKIyu, SJEeKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN
peakuun. CocTaBiI€HUE ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCMOJIb30BaHUEM METO/1a
AJIEKTPOHHOTO OaliaHca.

Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XAMHWYECKON PEaKIMU OT BO3JICUCTBHS
pa3IUYHbIX (PAKTOPOB.

OMBITHI, WIUTIOCTPUPYIOLINUE TPUMEPHI
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaxkiuu
Pa3JIOKEHUSI, COSTUHEHMUS ).
Buviuucnenus:

KOJINYECTBA BEIIECTBA, 00bEMA U MACCHI
peareHTOB WJIM IPOIYKTOB 10
YPaBHEHUSM XUMHUYECKUX PEaKUui

Y YCTHBIE€ OTBETHI C OMOPOH

Ha nH(popMaIuio U3 yueOHHUKA U
CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
MCTIOJIb30BATh N3YUYCHHBIN MOHATUHNHBIN
arnmapar Kypca XuMuu




1.3

DIEKTPOIUTHYECKAS
JIMCCOLIMAIINS.
XHUMHUYECKUEC
peaKuuu

B pacTBOpax

Teopus dNEKTPONTUTHIECKON
JUCCOLIMAIMU. DIEKTPOIUTHI U
HEAJIEKTPOJIUThI. KaTHOHBI, aHHOHBL.
MexaH13M JUCCOITHAIIMH BEIICCTB

C pa3IMYHBIMHU BUJIAMU XUMHYECKOU
cBs3u. Crenenp gucconuanuu. CUIbHBIC
1 cJa0bIe SJIEKTPOJIUTHI.

Peakmn noHHOTO OOMEHA. Y CI0BHS

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHUH,
a TaKXX€ CMBICII TCOPUH
3JIEKTPOJIMTUYECKOMN TUCCOLALNY.
OOBSACHATH TPUIUHBI
3JIEKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3InyaTh Cl1abble U CUJIbHBIC
BJICKTPOJIUATHI.

CocCTaBJIsSITh ypaBHEHUS TUCCOIUALINHI




MPOTEKaHUS peaKkuii MOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAILIEHHBIE HOHHbIE
ypaBHEHUS peakiuii. CBONCTBA KUCIIOT,
OCHOBAHHU U COJIEM B CBETE
MIPEICTABICHUMA 00 IIEKTPOTUTHIECKON
nucconuanu. KauecTBeHHbIE peakinu
Ha WOHBI. [loHsAITHE O THAPOIN3E CONE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31eKTPONPOBOAHOCTH
pPacTBOPOB BEIIECTB, ITpoiiecca
JIMCCOLUAIINU KUCIIOT, IIeIouei

U coJiek (BO3MOKHO MCIIOJIb30BaHUE
BHUICOMATEPUAIIOB).

OMnbITE, WUTIOCTPUPYIOLIKME TPU3HAKU
MPOTEKaHUsI peaKMii HOHHOTO OOMEHa
(oOpa3zoBaHue ocajaka, BBIJICICHUE Ta3a,
00pa30BaHUE BOJbI).

Pacno3naBanme HeOpraHMYECKUX
BEIIIECTB C MOMOIIBIO Ka4e€CTBEHHBIX
peaKIuii Ha UOHBI.

JlabopamopHnuwiii onvim:

N3yueHnne npu3HakoB MPOTEKAHUS
peaKIuu HOHHOTO OOMEHa B pacTBOpax
AIIEKTPOJIUTOB (C 0Opa3oBaHUEM OCajIKa,
BBIJICJICHUEM T'a3a, 00pa30BaHUEM BOJIbI).
Ilpakmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, MOJIHbBIE U
COKpAIEHHbIE NOHHBIE YPABHEHUS
XUMUYECKUX PEaKIi HOHHOTO OOMEHa,
KpaTKUE MOHHBIE YPABHEHUSI MPOCTHIX
peakumii TUAPOIU3a COJIEH.
XapakTepu3oBaTh 00IMEe XUMUUECKUE
CBOICTBA BEILIECTB PA3TMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IEKTPOJIUTHIECKON
JIMCCOLIMALINY; IOJITBEPKIaTh CBOMCTBA
puMepaMu MOJICKYJIIPHBIX M HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
Pemrats skcriepuMeHTANIbHBIE 33141

0 TEME.

[InaHupoBaTh U1 OCYIIECTBIISATH

Ha MPAKTUKE XUMUUYECKHUE
AKCIIEPUMEHTHI, MPOBOIUTH HAOIIOICHMUSI,
JieJaTh BBIBOJIBI IO pe3yJibTaTam
HKCHEPUMEHTA MIPU MTPOBEAECHUU
71a00paTOPHBIX OMBITOB U MIPAKTUYECKUX
pabor.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B 1abOpaToOpuu mpu
UCIIOJIb30BaHUU XUMUYECKOU MTOCY bl U
000pyI0BaHUS.

[TIpoBOAUTH BHIYUCIEHUS IO XUMHUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe




No 1. Pemrenue axcrepuMeHTaIbHbIX
3a71a4 II0 TEME.

Buiuucnenus:

10 YPAaBHEHUSAM XUMHYCCKUX PEaKIIUit

B IIape WK rpyMIIE.

BricTpanBaTh pa3BEpPHYTHIE TUCHBMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha MHGOPMAIIHIO U3 YUeOHUKA U APYTHX
UCTOYHUKOB UH(POPMAIIMH, B TOM YHCIIE
HNuTepuera

Hroro no pazneny

17

Pa3nea 2. HemeTauibl 1 UX COeIMHEHUA




2.1

OOmas
XapaKTEPUCTUKA
XAMHAYECKHAX
2JIEMEHTOB
VIIA-rpynmnsi.
I'anorensl

OO011ast XapaKTEpHUCTHUKA raJOre€HOB.
Oc00EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIC CTENIEHU OKUCIICHUS.
Crtpoenue u puznyeckure CBOMCTBa
MPOCTHIX BEIIECTB — raJIOT€HOB.
XUMHUYECKHUE CBOMCTBA HA IIPUMEPE
xJopa (B3auMOoCHCTBHE ¢ METAJIJIaMU,
HEMETAJUIaMH, IIEJI0YaMu).
XnopoBojopoa. ComnsiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, OJIYYEHUE,
npuMeHeHue. JleficTBrue xiaopa u
XJIOPOBOJIOPOJA HA OPraHU3M YEJIOBEKA.
Baxueiimme XJI0pUIbl ¥ UX HAX0XKIECHUE
B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxkaromue Gu3ndecKue u
XUMHYECKUE CBOMCTBA rAJIOTEHOB U UX
coeIMHEHU (BO3MOKHO UCITOJIb30BaHUE

OOBsACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MCHCHHUH CBOMCTB HEMETAIIJIOB U UX
COEAMHEHNH B MPEIENIax MaJIbIX
NEPHUOJIOB U TJIABHBIX MOATPYII
[Teprnoanueckoi CHCTEMBI XUMHYECKUX
AJIEMEHTOB C YYETOM CTPOCHHS HX
aTOMOB.

XapakTepusoBaTh (HU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
raJioreHoB (Ha MpUMepe XJIopa) U
CJIO’KHBIX BEILIECTB (XJIOPOBOJIOPO/IA,
XJIOpHUJIa HaTPHsl), CIOCOOBI UX
MOJTYYCHUS, MPUMECHCHHE U 3HAUCHHE

B IIPUPOJIC U KU3HU YETIOBEKA.
Onpenensars XJOPUA-HOHBI B PaCTBOPE.
[InanupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTEHI, POBOIUTH HAOTIOACHUS,
JIeNaTh BBIBOJIBI 11O pe3yiIbTaTaM




BHUJICOMATEPHUAIIOB).

O3HakoMJIeHHE ¢ 0Opa3IaMu XJIOPUI0B
(rajioreHuI0B).

JlabopamopHhuwiii onvim:

N3ydeHne CBOMCTB COJISTHON KUCIIOTHI.
IIpoBeneHNE KaU€CTBEHHBIX PEAKIINI
Ha XJIOPUA-UOHBI.

Ilpaxmuuecxas paboma

No 2: TlonmydeHue COJITHOM KUCIIOTHI,
W3y4YEHHUE €€ CBOWCTB.

Buiuucnenus:

10 YPaBHEHUSAM XUMHYECKUX PEaKIIUH,
€CJIM OJIUH U3 PEarcHTOB JIaH B U30BITKE

AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pabor.

CrnenoBaTh npaBuiiaM 0e€30mMacHOM
paboThI B 1abopaTOpUH

IIPU UCIIOJIB30BAaHUU XUMHYECKOU
ocyAbl 1 000PY10BaHMUSL.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha nH(POpMaIMIO U3 yueOHHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCTIOJIb30BaTh U3YYEHHBIN TOHATUHBIN
anmnapar Kypca XUMHH




2.2

O6mas
XapaKTepUCTHUKA
XUMUYICCKUX
AJIEMEHTOB
VIA-rpynmsi. Cepa
U €€ COeIUHEHUS

OO6u1ast xapakTepUCTUKA AJIEMEHTOB
VIA-rpynnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHUCJICHHUSI.

Ctpoenue u pusznyeckure CBOMCTBa
MPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
AJoTpornHbie MOIU(DUKAIIMN KACTOpOaa
U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBoniopo, ctpoeHue, puznyeckue u
XAMHWYECKUE CBOMCTBA.

Oxcuibl cepbl Kak MpeICTaBUTENN
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnoTa, pusudeckue u
XUMHYECKHE CBOMCTBA (00IIME KaKk

OOBACHATH 00LIME 3aKOHOMEPHOCTH

B U3BMEHEHHUH CBOMCTB 3JIEMEHTOB
VIA-rpynnel ¥ uX COEIMHEHHUN C y4ETOM
CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh PU3NUECKUE U
XUMUYECKHE CBOMCTBA MTPOCTOIO
BEIIIECTBA CEPBI U €€ COCTUHEHNI
(cepoBOAOPOIa, OKCUAOB CEPBI, CEPHOM
KHCJIOTHI, CyJb(PaToB), CIOCOOBI UX
NOJIyYEeHUs], IPUMEHEHHUE U 3HAUECHUE

B IIPUPOJIE U )KU3HU YEIIOBEKA.
Onpenenstb HaNU4YueE CyJb(paT-nOHOB
B PacTBOpE.

OOBACHATH CYLTHOCTb IKOJIOTUYECKUX




MPEJICTABUATEIS KJIACCa KUCIIOT U
cnenudpuyueckne). XuMUYECKUE PEeaKIuu,
JIeXKAIME B OCHOBE MPOMBIIIICHHOTO
croco0a MoJyuyeHUs CEpHOM KUCITOTHI.
[Tpumenenue. Cosn CEpHON KUCIIOTHI,
KaueCTBEHHAS PeaKIys Ha CyIb(aT-uoH.
Haxoxnenue cepsl 1 €€ COeTMHEHU N

B IpUpOJie. XUMHUYECKOE 3arpsA3HEHUE
OKpY’KAIOLIEN CPEIbl COETUHEHUSIMU
cepbl (KUCIOTHBIE JTOXK]IU, 3arPsI3HEHUE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €T0
MpEAOTBPAILCHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3laMu Cepbl U €&
COEIMHEHUAMU (BO3MOKHO
HCITI0JIb30BAaHUE BUICOMATEPUATIOB).
Hab6nronenue npoiecca 00yrinBaHus
caxapa noJj J1eMCTBUEM
KOHILIECHTPUPOBAHHON CEPHOM KUCIIOTHI.
JlabopamopHvie onvimol.

N3yyeHne XUMUYECKHUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHOM peaKluy Ha
cynb(dar-uoH u HabIIOICHNE TPU3HAKA
€€ MPOTEKaAHUS

po0JieM, CBSI3aHHBIX C MepepadoTKOM
COCJIMHEHUH CEPBI.

[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA.

Crnenosats npaBuiam 0e30macHoOM
paboThI B 1abopaTopuu

IIPU UCIIOJIH30BAHUU XUMHYECKON
MOCYJIbI U 000PYI0BAHMUSI.

[Tpon3BOANTL BBIUMCICHUS

10 XUMUYECKUM YPABHEHHSIM.
Hcrnonp30BaTh P BHIMTOJTHEHUT
y4eOHBIX 3aIaHUI TEKCThI Y4eOHHKA,
CIIPaBOYHBIE MaTepHUaIbI
(ITepponnueckyro cucTeMy XUMHUYECKUX
sanemenTtoB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
CoJIeli B BOJIE, DJIEKTPOXUMHUYECKHUH Pl
HaIpsHKEHUH METaIIOB).

Hcnonw30Bath Mpu BHITIOIHEHUN
y4eOHBIX 3aIaHUI U B MpoOIEcCce
UCCIIEI0OBATENBCKOM IESITETbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COJIEP>KaHMUsI, CITPABOYHbIC
Matepualsbl, pecypcel UHTEpHETA







2.3

O6mas
XapaKTepPUCTHKA
XUMUYICCKUX
AJIIEMEHTOB
VA-rpynmsl.

A3ot, hocdop u ux
COCIMHEHUS

OO6u1ast xapakTepUCTUKA AJIEMEHTOB

V A-rpytiibl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIC CTECIICHU
OKHCJICHUSI.

A30T, pacpoCcTpaHeHHE B IPUPOJIE,
bu3nUecKue U XMMUYECKUE CBOMCTBRA.
KpyroBoport azora B mpupoje.
AMMHaK, ero Gpu3nvYecKue 1 XUMHIECKUE
CBOMCTBA, IOJyYCHHUE U TIPUMEHEHHE.
Conu aMmMoHHUsI, UX PU3HYECKHUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KadecTBeHHas peakius Ha MOHBI
aMMOHHUSI.

A30THas KMCJI0Ta, €€ MoJy4YeHue,
bu3NYecKue 1 XUMUYECKHUE CBONCTBA
(oOmIue Kak MmpeacTaBUTENs Kiacca
KHUCJIOT U crienupuyeckue).
Hcronp30BaHre HUTPATOB U COJICH
aMMOHUS B KaUe€CTBE MUHEPATLHBIX
yaoOpeHuil. XUMUYECKOE 3arpsi3HEHHE
OKPYKarUIEN Cpelibl COCTUHEHUSAMU
a30Ta (KUCIIOTHBIC JOXKIH, 3arPS3HECHUE
BO3]IyXa, IMTOYBBI U BOJOEMOB).
docdop, amnoTponHbe MOIU(DUKAITIN
dbocdopa, hpuznyeckre 1 XUMUISCKUE
corictBa. Okcun pocdopa (V) u
dbochopHas kuciaora, puU3HIECKUE U

OO0BsACHATH 00IITHE 3aKOHOMEPHOCTH

B U3MCHCHHUH CBOMCTB DJIEMEHTOB
VA-rpynnsl 1 UX COEIMHEHUH ¢ y4€TOM
CTPOCHHUS UX aTOMOB.

XapakTepusoBarh PU3NYECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COSTUHECHHI
(amMuaka, cojieii aMMOHUSs, a30THOM
KHCJIOTBI, HUTPaToB, okcua pocdopa (V)
u ochopHoit kucnotel, hocharon),
CIOCOOBI MX TIOJTYICHUS, TIPUMCHCHHE H
3HAUYEHHE B MPUPOJIC U KU3HU YEJIOBEKA.
Onpenenars HOHBI aMMOHUS U (pocdat-
MOHBI B PaCTBOPE.

OOBACHATD CYIIHOCTH DKOJTOTHICCKUX
po0sieM, CBA3aHHBIX C HAXOXKJICHUEM
coeMHeHMi a3ota u ochopa

B OKPYJKAlOILIEH Cpee.

[TnanupoBaTh U OCYIIECTBIATh

Ha TIPAKTUKE XUMUICCKHE
AKCIIEPUMEHTHI, IIPOBOANTH HAOIIOICHNS,
JIeaTh BBIBOJIBI ITO pe3yJIbTaTaM
AKCTIEPUMEHTA TP MPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTHYECKON
paboTHI.

CrnenoBaTh mpaBuiiaM O€30MACHOM
paboThI B 1abopaTopuun




XAMHUYECKUE CBOMCTBA, OJTYyUYCHUE.
Hcnonb3oBanue hochatoB B KauecTBe
MUHEPAJIbHBIX yI00OPEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ PU3HUYECKIMU
CBOMCTBaMu a3ota, pocdopa

U UX COeMHEHUMN (BO3MOKHO
HCITIOJIb30BAaHUE BUIEOMATEPUATIOB).
O3HakomiieHHE ¢ 00pa3liaMy a30THBIX U
(bochopHBIX YTOOpEHU.

[Tonyuenue, cobnpanue, paclio3HaBaHUEe
Y U3yYCHHE CBOMCTB aMMHAKa.
B3anmopelnicTBie KOHIEHTPUPOBAHHOM
a30THOM KUCJIOTHI C MEJIbIO (BO3MOXKHO
UCITI0JIb30BAaHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimul:

[IpoBeneHNe KaYeCTBEHHBIX PEaKIUil
Ha MOH aMMoHus U pocdar-uoH, u
M3y4YEHHE MPU3HAKOB UX MTPOTEKAHMUSI.
Ipaxmuueckas paboma

Ne 3: Tlonyyenune aMMuaka, u3yueHue
€ro CBOMCTB.

Buiuucnenus:

10 YPABHEHUSM XUMUYECKUX PEAKIINi

IIPU UCTIOIb30BaHUN XUMUUECKON
oCy/Abl 1 000PYIOBaHMUSL.
[Ipon3BOaUTE BBIYUCIICHUS

10 XUMUYECKUM YpPaBHEHUSIM.
Hcnonb30BaTh IpU BBIIOJHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUeOHHKaA,
CIIPaBOYHBIE MaTEPHAIIbI
(meproANYECKYIO CUCTEMY XUMHUYECKHUX
snementoB [I. 1. Menpaeneesa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHHUU U
COJIEN B BOJE, IIEKTPOXUMHUYECKAN PSJT
HaNpsKEHUN METAIIOB)




2.4

O6mas
XapaKTEepUCTUKA
XUMUYECKUX
3JIEMEHTOB
IVVA-rpymisbl.
Yraepon u
KPEMHHUM, U UX
COCIMHEHUSA

OO6u1ast xapakTepUCTUKA AJIEMEHTOB
IVA-rpynmbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTEIICHU
OKHCJICHUSI.

VYrnepoa, anioTpornHbie MOAUGUKAIIIH,
pacnpocTpaHeHue B PUPOIE,
bu3nYecKue 1 XUMUYECKHE CBOUCTBA.
Ancop6uus. Kpyrosopot yriepona

B TIPUPOJIC.

Oxcupsl yriepoja, ux Guzndeckue u
XUMHUYECKHUE CBOMCTBA, JICUCTBUEC

Ha )KUBBIC OPTAHU3MBI, TTOTYICHUE U
pUMeHEeHue. DKOJIOTUYECKHE
npo0JIeMbl, CBSI3aHHBIE C OKCUIOM
yriepoja (1V), runoresa riro0aabHOTO
MOTETUICHUS KJIMMaTa, MapHUKOBbIN

s dexkT.

VYronbHas KUCIOTA U €€ COHU, UX
bu3nUecKue U XUMUYECKHEe CBOICTBA,
MOJIyYeHHUE U IPUMEHEHHUE.
KaduecTBeHHas peakius Ha KapOOHAT-
noHbI. Mcnonb3oBanue kapOOHATOB

B OBITY, MEJIUIIUHE, TIPOMBIIINICHHOCTH H
CEJIbCKOM XO3SIMCTBE.
[lepBoHaYaIbHBIE TIOHATUS

00 OpraHMYECKHUX BEIIECTBaX Kak

0 COeIMHEHMSIX yTiiepoJia (MeTaH, dTaH,

OO0BsACHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHCHHH CBOMCTB 3JICMCHTOB
I\VVA-rpynmsl ¥ ©X COSIUHEHUH ¢ YYETOM
CTPOCHHS UX aTOMOB.

XapakTepusoBaTh (HPU3NUECKUE U
XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB
yriiepoaa ¥ KpeMHHS ¥ UX COCTMHCHUHN
(OKCHIOB yTJIepO/ia, yTOJIbHOU KHCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CHJIUKATOR),
CIOCOOBI MX TIOJTYICHUS, IPUMCHCHHE
3HAYCHUE B IPUPO/IC U )KU3HH YeJIOBEKa.
OOBACHATH TPUIMHHO-CJICICTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA — CBOMCTBA
— TPUMEHEHHUE — Ha TIpUMepax
COCAMHEHUN yTIIepoJia U KPEMHHUS.
Onpenensate kapOOHAT- U CUITMKAT-UOHBI
B pacTBOpE.

OOBICHATH CYIIHOCTh IKOJIOTHICCKUX
po0sIeM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKHUCIIOTO Ta3a B OKPYKAIOLIEH Cpeae.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHMYECKHX BEIIECTB IMpHUMEpaMu
IIPOCTHIX COSAMHEHUH (METaH, ITaH,
STUJIEH, alleTUJICH, dTaHOJ, TJIUIICPHH,
YKCyCHasl KHCIIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COSAMHEHUH yTiiepoia u







STUJICH, alleTUJICH, TaHOJI, TJIUIEPHH,
YKCYCHasl KHCJIOTA).

[IpupoHbIe UCTOUYHUKH YTIIEBOJOPOAOB
(yroJib, npupOAHbIiA ra3, HeTh),
MPOAYKTHI MX TIEpepabOTKH (OCH3HH),
UX POJIb B OBITY M IIPOMBIIIJICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX
BEIIIECTBAX: )KUPaX, OeIKax, YIJIeBoIax —
U UX POJIA B KU3HH YEJIOBEKA.
MartepuaibHOE €IMHCTBO OPTaHUYECKUX
Y HEOPTraHUYECKUX COCTUHEHUM.
Kpemnuii, ero pusundeckue u
XUMHUYECKHE CBOMCTBA, MMOJTyUEHUE U
npumeHeHue. CoeTMHEHUST KPEMHUS

B nipupojie. OO01ure npeacTaBIeHUs

00 okcue kpemuus (1V) u kpemHueBOH
KHUCJIOTE.

CunuKaThl, X UCIIOJIb30BaHUE B OBITY,
METUITUHE, TIPOMBIIIICHHOCTH.
BaxHeimme CTpoOUTEIbHbIE MATEPUATIBI:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
*)ene3o00etoH. [Ipobaembr 6e30macHOro
WCITOJIb30BAHUS CTPOUTEITHHBIX
MaTepHaioB B TOBCEHEBHOM KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Monenu KpUCTAUIMYECKUX PEIIETOK

OpraHUYECKUX BEIIECTB.
OnuckIBaTh poiib OENKOB, JKUPOB U
YIJI€BOJOB B (DYHKIIMOHUPOBAHUH >KUBBIX
OpraHU3MOB, COCTaB IPUPOIHBIX
UCTOYHHUKOB YTJIEBOJOPOJIOB, UX POJIb

B OBITY U TPOMBIIIUIEHHOCTH.

[IpoBOAUTH BHIYHMCIICHHUS 110 YPABHEHUAM
XUMHYECKHUX PEaKIIH.

[InanupoBaTh U OCYIIECTBISATh

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, POBOIUTH HAOTIOACHHUS,
JIeaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA IIPU MIPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX
pabor.

CrnenoBaTh npaBuiiaM 0e30MmacHON
paboThI B 1abopaTopuu

IIPU UCTIOJIB30BAaHUN XUMUYECKON
NoCy1bl U 000PYyAOBaHUS.

Hcnonb30BaTh pH BBHITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl y4eOHUKA,
CIIpaBOYHBIC MaTEpUAITBI
(ITepuonuyeckyro cuCTEMY XUMUYECKUX
anemenTtoB /. . MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBAHUN U
coJieil B BOJIE, 3JIEKTPOXUMHUUYECKUHN Pt
HaIpsHKEHU METAIIJIOB)




anmasa, rpadura, QysuiepeHa.
O3HaKOMIIEHHE C MPOLIECCOM ATCOPOIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YyCTPOUCTBOM
IIPOTHUBOra3a.

O3HaKOMIIEHHE € TPOYKLIHUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuainbl: cCHIIMKaTHAS
POMBIIUIEHHOCTB ).

Mopenu MOJIEKyT OpraHuYECKUX
BEILECTB.

JlabopamopHuwiii onvim:

[Tosryuenue, cobupanue, pacro3HaBaHUue
Y U3YYEHHE CBOKCTB YIJIEKUCIIOTO Ira3a.
[IpoBeneHre KaUeCTBEHHBIX peaKui

Ha KapOOHAT U CUJIMKAT-UOHBI U
M3y4YeHUE NMPU3HAKOB UX IPOTEKAHUSI.
Ipaxmuueckue pabomol:

Ne 4. TlonyueHue yriaekuciioro rasa,
M3y4YE€HUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTAIbHBIX
3a7a4 1o teme «BaxkHenIre HeMeTaIbl
U UX COCIMHEHUS

Buiuucnenus:

10 YPABHEHUSM XUMUYECKUX PEAKIINi

Hroro no paszneny
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Pa3gen 3. MeTaJuibl 1 HX COeIMHEHUA




3.1

OO01me cBoMcTBa
METAJIOB

OO6m1as xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nojoxxeHus B [lepuoanueckont cucreme
XUMHUYECKUX JIEMEHTOB

J.W. MenneneeBa u CTpOCHUS aTOMOB.
Crtpoenue MeTaiioB. Metainieckas
CBSI3b U METaJNINYecKas
KpUCTaJIIINYECKasl peleTKa.
DNEKTPOXUMUYECKUM PsiJl HAITPSHKSHUM
MeTauioB. OU3HYECKHEe U XUMUYIECKUC
cBoiicTBa MeTasuioB. O0IIHE CIocOObI
noaydyeHusa metaiuioB. [lonstue

0 KOPpPO3HH METAJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CrnaBsl (CcTamib, YyTryH, TIOPaTIOMUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY U
MIPOMBITIICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAJIJIOB U CILJIABOB.
N3yuenune pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOXHO HCTIOJIb30BAHUE
BHUICOMATEPHUAIIOB).

JlabopamopHvie onvimoi:
O3HakomileHHE ¢ 00pa3laMy METauioB U
CIUTABOB, UX (PU3MUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHN
Y IPUMEHSITH 3TH MOHITHUS TIPH OMTUCAHUM
CBOWCTB BEILIECTB M MX IIPEBPAICHUMN.
OOBACHATH 001IHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-
METaJUIOB ¥ X COCTMHECHHUH C y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHUE METAILIOB,
ob1mue GU3NIEeCKue U XUMHIECKHE
CBOMCTBa METaJIOB.

XapakTepu3oBaTh 00111e CTIOCOOBI
MOJIYYECHHS] METAJLIOB.

OmnuckIBaTh CIOCOOBI 3aIIUTH METAJIIIOB
OT KOPPO3UH.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
WCITIOJIb30BAHUN XUMHYECKOU TTOCY/IbI U
000pyT0BaHUS.

[Tpou3BOAUTH BRIUUCICHUS

10 YPaBHEHUSAM XUMUYECKUX PEAKIUH,
€CJTM OJTUH U3 PEarcHTOB COACPIKUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WU TPyIIIE.

Hcnonp30BaTh Py BBHITIOJTHEHUH
y4eOHBIX 33JJaHUI TEKCThl y4eOHUKA,




Buviuucnenus:

110 YPaBHEHUAM XMMUUYECKUX PEAKIIHH,
€CJIM OJJMH U3 PEareHTOB COAECPKUT
MIPUMECHU

CIIPABOYHBIE MATEPHUAIIBI
(ITepuponuecKyro CUCTEMY XUMHYECKUX
anemenToB /. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUU U
COJIEN B BOJIE, JICKTPOXUMHUYECKUHN PsiJT
HaIpPsHKEHUI METAIIIIOB)




3.2

Baxueimne
METAJUJIbI U X
COEIMHEHUSA
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IIlemoyHbIe METAIIBL: MMOJIOKCHHUE

B [Ieprnoanyeckoil cucteMe XUMUYECKUX
anemeHTOB J[.M. MeHneneeBa, ctpoeHne
MX aTOMOB, HaXO0XJIE€HUE B IPUPOJIC.
dusnyeckre 1 XUMHUECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kaymsi). OKCUJIBI
Y TUJIPOKCUBI HATPUS U KAIHSL.
[IprumeHeHne METOYHBIX METAIIOB U UX
COCIVHEHNH.

[I{enoyHO3eMENBHBIE METAJIJIBI MArHUN 1
KaJblMK: noyioxkenue B [lepuoanueckont
CHUCTEME XMMHUUYECKHUX DJIEMECHTOB

.. MenneneeBa, CTpOCHUE UX ATOMOB,
HaXOXJeHUE B npupoje. uznueckue u
XUMHYECKHUE CBOMCTBA MarHusi v
Kanbliug. Baxkaelmnme coefuHEeHUS
KaJIbIUs1 (OKCHUI, TUIPOKCHI, COJIH).
JKE€cTKOoCTh BOMBI M CITOCOORI €€
YCTpAHECHUA.

AJIOMUHMH: TIOJIOKECHHE

B [lepuoanyeckolr cUCTEME XUMUYECKUX

OO0BsACHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METaJIJIOB M X COSAMHEHUN B IpyIInax

C YU4€TOM CTPOEHHUS X aTOMOB.
XapakTepusoBaTh (HPU3NUECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
METAaJIJIOB U UX COCTMHEHUM (OKCHJIOB,
TUIPOKCHUIOB, COJICH ), CITIOCOOBI UX
MOJTyYeHHUsI, MPUMEHEHNUE U 3HAUCHUE

B IIPUPOJIC U JKU3HU YeJIOBEKa.
YcranaBauBaTh NPUYUHHO-
CJICJICTBEHHYIO CBSI3b: CTPOCHHE
BEILIECTBA — CBOMCTBA — NPUMEHEHUE —
Ha IIpUMepax U3y4acMbIX BEIECTB.
Pacrmio3naBaTh ¢ TOMOIIBIO KAY€CTBEHHBIX
peaKIuii HOHBI METAJIOB: MarHus,
KaJIbLMs, aJIOMHUHHMS, ITUHKa, xkene3a (11)
u xenesa (1), meqm (I1).

Jloka3biBaTh aM(QOTEPHBIN XapakTep
OKCHJIOB M TUAPOKCHJIOB ATFOMUHUS U
IIMHKA.




anemeHToB JI.1. MenaeneeBa, ctpoeHne
aTOMa, HaXOXKJICHUE B PUPOJIE.
Pu3nYECKre 1 XUMUYECKHUE CBOMCTBA
amoMuHMsI. AM(poTepHbIe CBONCTBA
OKCHJa U TUAPOKCHIA ATFOMUHUS.
Keneso: nonoxenue B [lepuonnueckoit
CHUCTEME XUMHUYECKUX DJIEMEHTOB

.. MenpeneeBa, CTpOEHHE aToma,
HaxoXJieHue B npupojae. dusnyueckue u
XHMHYECKHEe CBOMCTBA kese3a. OKCHIbI,
ruapokcu bl 1 coiu kesesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJIBIUSL U HATPUS C BOJOM (BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPUAIIOB).
OkpalnMBaHue IJIaMEHU HOHAMU HaTpus,
KaJIUS ¥ KaJIbLKs (BO3MOKHO
HCIIOJIb30BaHNE BUIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOW BOBI.
ITpouecc ropenus xesne3a B KUCIOPOE
(BO3MOXHO HCIIOJIb30BAHUE
BHUJICOMATEPUAJIOB).

JlabopamopHvie onvimoi:

IIpoBeaeHUEe KauyeCTBEHHBIX peaKIUi
Ha UOHBI (MarHus, KaJIbIUs, ATFOMUHUS,

[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEpUMEHTA MIPU MPOBECHUHU
71a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pabor.

Crnenosats npaBuiam 0e30macHOM
paboThI B J1abopaTopuu

MIPU UCTI0JIb30BAHUHN XUMHUYECKON
NOCyibl U 000PYyIOBaHUS.

[Ipon3BOAUTE BBIYUCICHUS

10 XUMUYECKUM YPABHECHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMAaINIO U3 yueOHUKA U
CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
armapar Kypca XuMUH




nuHKa, xenesa (1) u xxenesa (1), meau
(11), onricanue MPU3HAKOB KX
MPOTEKAHMUSI.

HccnenoBanune aMm(pOTEpHBIX CBONCTB
TUAPOKCHUA ATIOMUHUS U TUAPOKCUIA
ITUHKA.

Ilpakmuuecxue pabomui:

Ne 6. XKécTtkocTh BOABI 1 METOIEI €€
yCTpaHEHUs.

Ne 7. Pemienue 3kcriepuMeHTalbHbIX
3as1ay o TeMe «BaxHelre MeTaibl U
UX COCMHEHUS.

Buiuucnenus:

10 YPaBHECHUSM XUMHUYECKHUX PEaKIIUH,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE
WJTU COJICPKUT MPUMECH;

MAaCCOBOM JIOJIM BBIXOAa MPOIYKTa
peakiuu

Uroro no pazneny
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Pa3znen 4. Xumus u okpyxawinas cpeaa




4.1 | Xumus u 3 BemiecTBa u Mmatepuainsl B IOBCEAHEBHON | XapaKTEpPU30BaTh POJIb XUMUU
OKpY’Karomas cpeaa KU3HM YesoBeka. bezomacHoe B pa3nu4HbIX cepax AesTeITbHOCTH
WCMOJIb30BAaHUE BEUIECTB U XUMUYECKUX | JIFOAEH, OCHOBHBIE BEIIECTBA U
peakuuii B ObITy. [lepBas momorpb npu MaTepualibl, IPUMEHSEMBIE B KU3HU
XAMHYECKUX 0KOTax U OTPABIICHUSIX. COBPEMEHHOT0 YEJIOBEKA.
XUMHUYECKOE 3arpsi3HeHHnE OKpy>Karolie | OObsICHATH yCIOBUs O€3011acHOTO
cpenbl (TpeaebHas JOMmyCTUMAast VICIIOJIb30BAaHUs BEIIECTB U XUMUUECKUX
KOHIIEHTpAaIUs BenlecTB. Posb Xxumun peakiuii B ObITY.
B PEIICHUH YKOJOTUYECKHUX MPOOIIEM. AHaJIM3UPOBATh U KPUTUUECKHU
Xumuueckuii IKcnepumenm: OIIEHUBATh UH()OPMALIUIO O BIUSHUU
Llemoncmpayuu: IIPOMBILIJIEHHOCTH, CEJIbCKOTO XO351CTBA,
N3yyenue o0pa3oB MaTepUaioB TPAHCIIOPTA U Ap. HA COCTOSIHUE
(CTeKI10, CIUTaBbl METAJNIOB, TIOJIUMEPHBIE | OKPYKAIOLIEH CPEbI.
MaTepHuabl) YMeTh 0Ka3bIBaTh MEPBYIO ITOMOILb
IIPYU XUMHYECKUX 0KOTaX U OTPABIICHUSIX.
[TpuHrMaTh ydyacTue B 00CYKICHUU
po0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaINpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIHMIO 0 polJemMe U
MpeIaraTb BO3MOXKHBIE ITyTH €€
pelieHus
Utoro no pazaeny: 3
PeszepBHOE Bpemst 3
OBIIEE YMCJIO HACOB 68

I10 ITPOI'PAMME




