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OenepasibHas padodass mporpaMma no y4eOHOMY mpeametry « Xumusy» (0a30BbIid
YPOBEHb) (mpeaAMeTHas 00JacTh «ECTECTBEHHO-HAYUYHBIE TMPEAMETHD») BKIHOYACT
MOSICHUTENLHY IO 3aMUCKY, COEpKaHre 00yUEHUs, MJIaHUPYEMbBIE PE3YJIbTaThl OCBOCHMSI
OpOrpaMMbl 0 XUMHUU, TEMATUIECKOE IJTAHUPOBAHUE.

[TosicHUTENbHAS 3aMKMCKAa OTPAKAeT OOMIME LEeAM W 3aJaud U3yUeHHS XHMWH,
XAPAKTEPUCTUKY TCUXOJOTMUYECKUX MPEANOChUIOK K €€ M3YUYCHUI0 O00yYarolUuMUCS,
MECTO B CTPYKType y4eOHOro TjlaHa, a TakKe MOAXOJbl K OTOOPY coAep)KaHus, K
OTPEACTIEHUIO TUTAHUPYEMBIX PE3YJILTATOB.

Coxepxkanrie  0Oy4YeHMsT PACKpPbIBa€T COACPKATENbHBIE JIMHUM, KOTOPBIC
npeiaralTes Ui 00sS3aTeNbHOIO U3YYCHHS B KOKIOM KJIACCE HA YPOBHE OCHOBHOTO
o0uero o0pazoBaHus.

[TnaHnupyembie pe3ysibTaThl OCBOEHMSI MPOrpaMMbl MO XUMHUM  BKJIHOYAIOT
JMYHOCTHBIE, METANPEAMETHBIE PE3YyJbTaThl 3a BECh MEPUOA OOYUYeHHS HAa YPOBHE
OCHOBHOT0 0011I€ro 00pa30BaHMsl, a TAKXKE MPEIMETHBIE TOCTHXKCHUS 00YUaroIIerocs: 3a
KKIBIA TOA 00yUYECHHSI.

HOACHUTEJIBHASA 3AIINCKA

[TporpamMma no XMMHH Ha YPOBHE OCHOBHOTO 00LIEr0 00pa30BaHMs COCTABIICHA HA
OCHOBE TpeOOBaHMIA K Pe3ysibTaTaM OCBOEHUSI OCHOBHOM 00pazoBaTeIbHON MpOrpaMmbl
OCHOBHOTr0o 00uiero ooOpazopanusi, npeacraBicHHbix B @OI'OC OOO, a Takxke Ha
OCHOBE (enepaibHON pabouell MporpaMMbl BOCIHUTAHHUS W C YYETOM KOHIICMIIMH
npenoaaBaHus y4eOHOTro mpeaMeTra «Xumusy B 00pa3oBaTeNbHBIX OpraHM3aIUsaX
Poccuiickoii denepanuu.

[Tporpamma nmo Xxumuu pazpadboTaHa ¢ LEIbI0 OKa3aHUs METOJUYECKON MOMOLIN
YUYHUTEITIO B CO3IaHUK padOoyel mporpaMMel 10 Y4eOHOMY MPEAMETY.

[Tporpamma 1o XuMum AAET NPEACTABICHUE O LENIX, 00IIEH cTpaTeru 00y4YeHus,
BOCIUTAHUS W  pa3BUTUS  OOYYAIOUIMXCS  CPEICTBAMM  Y4eOHOro  MpPEAMETa,
yCTaHABJIMBAECT  00s3aTeNIbHOE  MPEAMETHOE  COACp)KaHUE,  MPEAyCMATpPUBACT
pacrpeesieH|e ero mno KjaaccaM U CTPYKTYPUPOBAHUE MO Pa3zieiaM U TEMaM MPOrpamMmMbl
M0 XWUMHUHW, ONpEACNseT KOJUYCCTBEHHBIE M KaYeCTBCHHBIE XapPaKTCPUCTHKHU
COJICpKAHUS, PEKOMEHIYEMYIO TOCIECIOBATENBHOCTh HM3YUEHUS XUMUU C YUYETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTMKM Y4YeOHOro mporiecca,
BO3PACTHBIX OCOOCHHOCTEH OO0YYaIOLIUXCs, ONPEACTSET BO3MOXKHOCTH MpeaAMETa JJis
peanuzanu  TpeOOBaHWM K pe3yJibTaraM OCBOCHHS OCHOBHOH 00pa30BaTEIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, a Takxke TpeOOBaHMIA K
pe3yabTaTam 00y4eHHUs XUMHUHU Ha YPOBHE IIeNIeH U3yUeHHS TPEIMETa U OCHOBHBIX BUJIOB
y4eOHO-TIO3HABATEILHOM  ICITEILHOCTH  O0YYaromIerocss MO OCBOEHUID y4YEOHOIO
COACPIKaHMSI.



3HaHWE XUMHWHM CIY>)KAT OCHOBOM Uit  (POPMUPOBAHMS  MHUPOBO33PCHHS
00y4arolerocs, €ro MpeACTABICHUH O MAaTEPUAIbHOM €AMHCTBE MUPA, BAKHYIO POJIb
UrparoT POPMUPYEMBIE XUMHEH NPEACTABICHHS O B3aUMOINPEBPAILCHUSIX SHEPIUU U
00 DSBOJIOLUMM BEUICCTB B MPUPOAE, O MNYTAX PEEHUS MOOAIbHBIX NpodiieM
VCTOMYHABOTO PA3BUTHS YEIOBEUYECTBA — CBHIPHEBOW, DJHEPIETUUYECKOM, NHUILEBON U
AKOJIOTHYECKOH Oe30nacHOCTH, MPOOIEM 3APaBOOXPAHCHUS.

H3yueHne xumuu:

CHOCOOCTBYET pean3anui BO3MOKHOCTEH [UIsl caMOpa3BUTUs U (POPMHUPOBAHHS
KYJBTYPBI JINUHOCTH, €€ 00IEN U PyHKIMOHAIBHON TPaMOTHOCTH,

BHOCUT BKJaA B (POPMHPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
o0y4arolmmxcs,  HABBIKOB WX  CaAMOCTOSTENIBHOH  y4eOHOH  JEATENbHOCTH,
SKCIECPUMCEHTABHBIX W WCCJICIOBATEIbCKMX ~ YMEHWHA, HEOOXOAMMBIX KAk B
NOBCEIHEBHOM JKU3HHU, TaK U B TPOQECCUOHATIBHON ACSITENbHOCTH,

3HAKOMHT CO cenu(pMKOI Hay YHOTO MBILICHHUS], 3aKIaAbIBAET OCHOBBI LIEJIOCTHOTO
B3[JIS,IA HA €IMHCTBO MPUPOABI W YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TallOM B
(OpMUPOBAHNY €CTECTBEHHOHAY YHOM IPAMOTHOCTH O0YYarOLINXCS,

CcocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBECHHO-HAYYHBIM
3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOW BKJAJ B 3KOJIOTMYECKOE 00pa30BaHUE
00y 4YaroIuxcsl.

JlaHHbIE HampapiaeHWsT B OOYYEHMM XUMUM OOECHEYMBAKOTCS CIEHA(PHUKON
COJIEPKaHUsl y4eOHOTO MPEAMETA, KOTOPBINA SBIIICTCS MEAATOTHYECKH aJanTHPOBAHHBIM
OTpaKeHUEM 0A30BOM HAYKM XMMUM HA OMPEIACIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 0OwIEro 0Opa3oBaHWsT OPUECHTUPOBAH HA
OCBOCHME OOYYarOIMUMHUCS CHUCTEMBI TEPBOHAYAJIBHBIX TOHATANA XHMHH, OCHOB
HEOPraHWYECKON XMMHUHA M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHATHI OPraHAYECKOM
XUMHH.

CTpykTypa coaepskaHusi MPOTrpaMMbl MO XHMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTO MOIX0AA K €€ n3ydeHuto. CoaeprkaHue CKIIaAbIBACTCS U3 CUCTEMBI TOHSTHIA
0 XMMHYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IOHATHNA O XUMHAYECKOH peakuun. O0e
3TH CHCTEMbI CTPYKTYPHO OPraHW30BaHbI MO MPUHLMIY MOCIEA0BATEIBHOTO Pa3BUTHS
3HAHWI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUIA PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepnomnueckoro 3akona /.M. MenieneeBa Kak OCHOBHOT'O 3aKOHA XUMUMU,

YYEHHUS O CTPOCHUM aTOMa U XUMUYECKOM CBSI3H;

NPEICTABICHHNA 00 3JIEKTPOIMTHYECKON TUCCOLMALAHN BEILIECTB B PACTBOPAX.

TeopeTruecKkne 3HaHUST PACCMATPHUBAIOTCS. HA OCHOBE SMITUPUYECKH MOJTYYEHHBIX U
OCMBICIICHHBIX (DPAKTOB, PA3BUBAKOTCS MOCIECA0BATEILHO OT OJHOIO YPOBHS K IPYrOMY,
BBIMIOHAS (YHKIMH OOBICHEHUST M TPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS W
BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHS W TIOJTyYEHUST M3y Ya€MbIX BEIIECTB.



OCBOCHHE MPOrPaMMBI TIO XUMHUH CITOCOOCTBYET (DOPMUPOBAHUIO TPEICTABICHHS O
XUMHUYECKOMN COCTABIIAIOIICH HAYYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IIPUPOJIEIL,
LEHHOCTHOTO OTHOLICHHSI K HAYYHOMY 3HAHHIO M METO1aM MO3HAHUs B Hayke. M3yueHne
XUMHH TPOUCXOANT C TPUBJICUEHNEM 3HAHUI U3 PAHEE H3YUEHHBIX YUEOHBIX TPEAMETOB:
«Oxpy>xarommii Mupy, «bronorus. 5—7 knaccel» u «Duszuka. 7 Knacey.

[1pyn M3ydyeHMM XWUMHH MPOUCXOAUT (POPMHPOBAHHME 3HAHWI OCHOB XMMHYECKOH
HAyKM Kak OOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKON NEATEIIbHOCTH
YeJIOBEKA M KaK OJHOr0 W3 KOMIIOHEHTOB MUPOBOH KyJbTYpbl. 3aaada ydeOHOro
npeaIMeTa COCTOMT B (POPMUPOBAHWU CUCTEMBI XMMHUYECKWX 3HAHWUN — BAKHEHINNX
(paKTOB, TOHATWH, 3aKOHOB W TEOPETUYECCKUX MOJOXKEHHWH, MOCTYMHBIX 000O0LICHUI
MUPOBO33PEHYECKOTO XapaKTepa, A3blKa HAyKW, B MPUOOUICHWMA K HAYYHBIM METOAAM
NO3HAHWS MpPH M3YYCHUM BEIICCTB WM XUMUYECKMX peakuuid, B (HOpMHpPOBAHUH
Y Pa3BUTUM NO3HABATEIIbHBIX YMEHUN W UX MPUMEHEHUHN B y4€OHO-MTO3HABATENBHOMN U
y4e€OHO-MCCIEI0BATENBCKOM AEATEIbHOCTH, OCBOEHUH MPABUJ 0€3011aCHOTO OOpaIcCHHS
C BEILIECTBAMH B TIOBCECIHEBHOM JKU3HH.

[Ipn wW3ydyeHWHW XWMHH HAa YPOBHE OCHOBHOTO OO0MIEr0 OOpa30BaHUS BAKHOE
3HAUEHUE MPUOOPENN TAKUE 1IN, KaK:

(opmupoBaHue WHTEJJIEKTYAJIBHO pa3BUTOM JUYHOCTH, rOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CaAMOCTOSATEIBHOMY NPHUHATHIO PELICHMIA,
CocOOHOM ananTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSIM KU3HU;

HaMPABJICHHOCTh OOYyYEHHS HA CHCTEMATHYECKOE MPUOOIIEHUE OO0YyYaromMXCs K
CaMOCTOSITETIbHOM TO3HABATENIBHON JIEATEIBHOCTH, HAYYHBIM METOJAM TO3HAHWS,
(OpMUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUU,

o0ecnedeHre yCaoBHiA, CNOCOOCTBYOIIMX MPHOOPETEHNIO O0YUYAOIIMMUCS ONbITa
Pa3HOOOpA3HON NEATENBHOCTH, TO3HAHWS W CAMOIO3HAHMS, KIFOUYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIMH ), UMEIOIINX YHUBEPCATBHOE 3HAYEHHE JIUISl PA3JIMYHBIX BUIOB
JESITENBHOCTH,

(dhopmupoBaHue 00IIEH PyHKIIMOHAIEHON U €CTECTBEHHO-HAYYHON MPAMOTHOCTH, B
TOM YHUCJIC YMEHUN OOBACHATH M OLECHUBATH SIBJICHHUS OKPYXKAKOLIETO MUPA, UCTOJb3Ys
3HAHWSI U ONBIT, MOJYYEHHBIC MPU M3YYECHUU XUMUM, NPUMEHITh WX MPH PELICHUU
npo0JieM B MOBCEAHEBHOM JKM3HH U TPYJAOBOM ACITENBHOCTH,

(opmupoBaHre y OOy4YarOIMXCsl TYMAHUCTHYECKWX OTHOIICHWH, MOHUMAHUS
LIEHHOCTH XUMHWYECKMX 3HAHW /i BBIPAOOTKM SKOJOTMYECKH LENIECO00Pa3HOro
NOBENCHUS B OBITY W TPYJIOBOM ACATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 310POBbS U
OKPY>Karollel IPUPOIHONA CPEIBI,

pPa3BUTHE MOTHBAMM K OOYYCHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIUTAHHMIO HAa OCHOBE YCBOCHHUsS OOIICYETOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIs U HAMPABIEHHOCTH AATBHEHIIErO 00yUYEHHUSI.

OOmee 4ucno 4acoB, PEKOMEHJOBAHHBIX JUISl M3YYEHUS XMUMHH, — 136 4acos:
B 8 Kj1acce — 68 yacoB (2 yaca B HeJIEN0), B 9 kiacce — 68 4acoB (2 yaca B HEJICIIO).



JUTa K&K A0ro Kiacca MpeayCMOTPEHO PE3EPBHOE YUEOHOE BPEMS, KOTOPOE MOYKET
OBITH UCNIOJIB30BAHO YUACTHUKAMHU 00PA30BATEIBHOIO MpoLEcca B LEsIX (POPMUPOBAHHS
BapUATUBHOMN COCTABJISAIONICH COCpKaHUsl KOHKPETHOM paboueii mporpammel. [1pu 3TOM
oOsi3arenbHas (MHBAPUAHTHAS) 4YacTh COACPXKAHWS NPEIMETa, YCTAHOBJICHHAsS
npUMEpPHON pabodeil MporpaMMo, U BpeMs, OTBOJMMOE Ha €€ U3yUEHUE, TOJDKHBI OBITh
COXPAHEHBI ITOJIHOCTHIO.



COJAEPKAHUE OBYUYEHUA

8 KUIACC

IlepBoHAYA/ILHBIC XUMHYECKHE TOHSITUSE

[Tpeamer xumuu. Posib XMMUKM B )KU3HU YEJIOBEKA. XUMUs B CUCTEME HayK. Tema u
BelIEeCTBA. DUBNUECKUE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BEMIECTB. [loHsATHE
0 MeToAaxX Mo3HaHusd B xuMuu. Hucteie BellecTBa U cMecu. CrnocoObl pa3ieiicHus
CMeECEi.

ATOMBI U MOJICKYJIBI. XUMUYECKHUE HJIEMEHTHI. CHMBOJIBI XUMUYECKUAX SIIEMEHTOB.,
ITpocThIE U CIIOKHBIEC BEMIECTBA. ATOMHO-MOJICKYJISIPHOS YUCHHE.

Xumuueckass (opmysa. BajleHTHOCT aTOMOB XMMHYECKMX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA COCTaBa BemEecTB. OTHOCUTENBHAS aroMHas macca. OTHOCHUTENbHAs
MOJIEKYIIpHAs Macca. MaccoBas IOl XMMUUYECKOTO 3JIEMEHTA B COCTMHCHNM,

KomuuectBo Bewectsa. Monbs. MonsipHas macca. B3auMocBs3b KOJIMYECTBA, MACChI
U 4YKHCJIa CTPYKTYPHBIX €JWHMI[ BEmieCTBA. Pacuétel mo (opMmyiaMm XUMHUYECKUX
COCIMHEHU.

OU3NYECKAE U XUMUYECKHUE SBJICHUS. XUMHUYECKas PEAKIUS U €€ TPU3HAKA. 3aKOH
COXPaHEHUS] MAacCChl BEIIECTB. XUMUYECKHUE YpaBHeHHS. Kitaccuukanus XuMUYECKUX
peakuuii (COCTMHEHHUS, PA3I0KECHHUS, 3aMENICHUS, OOMEHA).

Xumuueckuti 5KCNepUMeHM:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBwiamu paboThl B Jad0OpaTopuu U
npuémMamu oOpailieHusi ¢ JTadOpaTOpPHBIM OOOPYJOBAHUEM, W3YUYEHUE W OMUCAHUE
(u3HYECKUX CBOHCTB 00pa3llOB HEOPraHWYECKUX BEHIECTB, HAOMIO/ICHUE (PUNUECKUX
(MJIaBJIEHUE BOCKA, TasHUE JIbJA, PAaCTUPAHKE caxapa B CTYNKE, KUTICHUE W KOHACH CallUsl
BOJbI) M XMMHUYECKMX (TOPEHHE CBEUYM, TNPOKAJIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MENA C KUCJIOTOM) SIBJICHWIA, HAOMIOJCHUE W ONMUCAHWE TMPU3HAKOB
NPOTEKAHUS XUMHUYECKHX peakuuil (pa3fosKeHUE caxapa, B3aMMOACHCTBHE CEpPHOM
KHACTIOTBI C XJIOpUAOM Oapus, pasnokenue ruapokcuaa menu (II) mpm HarpeBanum,
B3aMMOJICUCTBUE Kene3a ¢ pacTBopoM cosd meau (I1), uzydyeHue cnocoOoB pazaeineHus
cMecell  (C  MOMOILIBIO MarHuTa, (QUIBTPOBAHUE, BbLIMAPUBAHUE, AUCTUILIALMS,
xpoMarorpadus), MPOBEICHUE OUYUCTKH MOBAPEHHON COMM, HAOIIOACHUE U OMUCAHUE
pe3y/bTaTOB MPOBEACHUS OMNbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAcCCHl,
CO3/IAHME MOJIENCH MOJIEKYJ (IIAPOCTEPIKHEBBIX ).

Baxueiimime npeacTaBuTe/ Il HCOPraHUYECKHUX BEIECTB

Bozmyx — cMech razos. Cocras Bozayxa. KUCIopoa — 3IEMEHT U MPOCTOE BELIECTBO.
Haxoxpaenne kuciaopona B npupoae, PU3nMUecKue W XHUMHUYECKUE CBOWCTBA (PEaKLMK
ropeanst). Oxcupapl. [lpumeHenne kucnopoaa. CnocoObl TMONMYYEHHsS KHCIOPOJa
B JJabOparopud M MPOMBINUICHHOCTU. KpyroBopotr kuciopoaa B npupoje. O30H —
AJJIOTPOIHAs MO (PUKALINS KUCIOPOAA.



TemnoBoil >PPexT XUMHUECKON peaknK, TEPMOXUMHYECKAE YPABHEHHUS, JK30- U
SHAOTEPMUAYECKHUE PEAKIMU. TOIIMBO: YIOJIb U METAH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
NapHUKOBOTO 3P (EKTa, pa3pyLICHUE O30HOBOTO CIIOS.

Bopopoa — sneMeHT M mpocToe BEILEeCTBO. Haxo)kneHue BOJOpOoaa B IMPUPOIE,
(U3NYECKUE U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOOBI MoayueHus. KucnoTel u
COJIH.

MoutsipHbIi 00BEM ra3oB. PacuéThl MO0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BOAbL. Boaa kak pactBopurelnb. PacTBopel. HackiieHHbIe 1
HEHACBILIEHHBIE PaCTBOPHI. PAaCTBOPUMOCTE BellleCTB B BOJAE. MaccoBas 101 BEIIECTBA
B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOABI. OCHOBaHMs. Poib pacTBOPOB B NPUPOAE U
B JKA3HM YeNIOBEeKa. KpyroBOpOT BOJIBI B IPUPOAE. 3arpsi3HEHUE MPUPOIHBIX BOA. OXpaHa
1 OYUCTKA MPUPOIAHBIX BOJ.

Knaccupukauns Heopranmdeckux coenuHeHnid. Oxeuapl.  Kiaccndukanms
OKCH/JIOB: cojeoOpa3yrolue  (OCHOBHBIE,  KUCJIOTHBIC,  aM(OTEpPHBIE) U
HeconeoOpasyromme. HomeHknarypa okcuaoB. OU3NYECKUE U XUMUYECKUE CBOWCTBA
okcu10B. [TonyueHre OKCUI0B.

OcHoBanud. Knaccudukanust OCHOBaHWH: ENOYM U HEPACTBOPUMBIE OCHOBAHHMSI.
Homenknarypa ocHoBaHuil. DU3MUYECKUE W XUMUYECKUE CBOWCTBA OCHOBAHWM.
[TosmyyeHre OCHOBAHUIA.

Kucnorel. Knaccuukaums xucnor. HomeHkmatypa Kucior. DHU3WYECKHE W
XUMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHocT MetayuioB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coneil. ®OU3MYECKHE W XHUMUYECKHE CBOMCTBA COJICH.
[Tony4denue conei.

I'enernueckas cBs3b MEXKIY KiIacCaMy HEOPraHUYECKUX COEANHEHUIA.

Xumuueckuti 5KCNepUMeHM.:

KQUeCTBEHHOE OIPECIICHUE COJEPKaHUS KUCIOPOAa B BO3AYyXE, MOJIYUYECHHUE,
coOMpaHue, pacno3HABAaHWE M UW3YUYEHUE CBOMCTB KUCIOpOJa, HAOMIOAEHUE
B3aUMOJICHCTBHS BEILECTB C KUCIOPOAOM U YCJIOBHSI BO3HMKHOBEHUS M MPEKPAIICHUS
ropeHust (Mmoskapa), O3HAKOMJICHHE ¢ OOpa3liaMu OKCHIOB M OINUCAHUE WX CBOMCTB,
MOJIyYeHUE, COOMpAHUE, Paclo3HABAHUE W M3YUYCHHE CBOMCTB BOJOpOJAa (TOPEHME),
B3auUMoOJiciicTBUE Bojopoda ¢ okcuaoM wMeau (1) (BO3MOXKHO —HCMONB30BAHUE
BUJICOMATEPHAIIOB ), HAOIOICHKE 0OPA3LIOB BEMIECTB KOJIMUYECTBOM 1 MOJTb, UCCIIEIOBAHUE
0COOEHHOCTEHM PAacCTBOPEHMS BEIIECTB C Pa3IMUHON PaCTBOPUMOCTBHIO, MPUTOTOBJICHUE
PacTBOPOB C OMPEACIHEHHON MACCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, B3AUMOICHCTBHE
BOJABl C MCETQUIaMH (HaTpueM W KajJibLHUEM) (BO3MOXKHO  HCIOJIb30BAHUE
BUJICOMATEPUAJIOB), MCCIECIOBAHUE OOPA3IOB HEOPraHMYECKUX BELIECTB PA3JIMYHBIX
KJ1acCOB, HAOIOACHUE U3MEHEHHS OKPACKU MHAMKATOPOB B pACTBOPAX KUCIIOT U ILEJIOUEH,
u3yueHue B3auMopachcTBus okcuaa meau (II) ¢ pacTBOpoM cepHO KUCIIOTHI, KUCIOT
C METaUIaMH, PEaKnuil HEWTpaIU3alud, MTOJIYyYCHUE HEPACTBOPUMBIX OCHOBAHWIA,



BBITECHEHHE OJJHOTO METAJUIA APYTUM M3 PACTBOPA COJIA, PEIICHUE DKCIIEPUMEHTAIBHBIX
3a1a4 1o reMe « BaxHe e Kiiacchl HEOPraHMYECKUX COCAUHEHUI .

Hepunoan4yecknii 3akoH u Ilepuoanyeckasi cucrema xumu4yeckux iemenros /1.
Menaeneea. CrpoeHne aTomMoB. XHUMHYECKAass CBA3b. OKHCJIUTEIbLHO-
BOCCTAHOBHUTE/IbHbIEC PeaKIUH

[TepBbic MONBITKH KIAaCCH(PHUKALMK XUMUYECKUX 3JIEMEHTOB. [loHsATHE O rpynnax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE H ETOYHO3EMETBbHBIC METAIIIBL, TAIOTEHbI, THEPTHBIE
rasel). DJIEMEHTBI, KOTOPbIE 00pa3ytoT aMm(pOTEPHBIC OKCUABI U TUAPOKCHIBI.

Ileprommueckuii 3akoH. Ileproamyeckas cucreMa XUMHYECKUX dieMeHTOB .M.
MenpaeneeBa. KoporkonepuogHas u anuHHOnepuoaHas Qopmsel  [lepuoanueckoii
cucreMbl Xumuueckux 3ieMeHToB J[.M. Menneneesa. [leproabl u rpynmsl. OU3HYECKANA
CMBICJI TOPAKOBOIO HOMEPA, HOMEPOB NEPHOIA U TPYIIIBLI JIEMEHTA.

Crpoenune aromoB. CoctaB artoOMHBIX saep. M3oromnbl. OnexkTpoHsl. CTpoeHHE
ANEKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XUMUYECKUX 31eMEHTOB [lepuonnyeckoi
cucreMbl JI.M. Menaeneesa. XapakTepuCTHKA XWUMHYECKOTO JJIEMEHTA 10 €ro
nonoxkenuro B [lepuognueckoii cucreme /.M. Meunaeneesa.

3aKOHOMEPHOCTM M3MEHEHMS paaMyca AarOMOB XMMHYECKMX JJIEMEHTOB,
METATUNYECKUX U HEMETAUIMYECKUX CBOMCTB 110 IPyNIaM U Iepruoaam.

3naueHue llepuoamueckoro 3akoHa u IlepuOAMYECKOW CHCTEMBI XUMHUYECKHX
BIEMEHTOB JJIsl PA3BUTHsI HAYKU U NPakTUKK. J[ 1. MenaeneeB — y4€HbIN U IPaKIaHNH.

Xumuueckas  cBs3b.  KoBajieHTHass  (mojispHass W HEMOJISIPHAs)  CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUUECKUX NIEMEHTOB. OHHAA CBS3b.

Crenenp oOkucieHus. OKUCITUTENBHOBOCCTAHOBUTENBHBIE peakiuu. [Ipoueccel
OKHUCJICHHS] U BOCCTAHOBJICHUS. OKHUCIIATENN U BOCCTAHOBUTEIH.

Xumuueckuti 5KCNepUMeHM.:

U3y4YeHHe OOpa3luoB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJCHCTBHUE
TUAPOKCUJA IMHKA € PacTBOpPaMHM KHCJIOT W UIEJNOYEH, MPOBEJACHUE OIbBITOB,
WJUTFOCTPUPYIOIIUX TPUMEPBI OKUCTUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKINil (TOpEHHUE,
peaKny pasoKeHUsI, COCTUHEHMS).

Meosicnpeomemuvie ces3u

Peanuzaiusi MEXNpEeIMETHBIX CBS3€H NpH HM3YYEHUM XHUMHM B 8 Kjacce
OCYUIECTBIISIETCS YEPE3 UCTOJIB30BAHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATUH, TaK
U TIOHSATUMN, SIBJISIONMXCS CUCTEMHBIMU JiJIi OTACNIBHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO IIUKJIA.

OO011Me €CTECTBCHHOHAYYHBIE TIOHITHS: HAy4YHBIA (DaKT, rUMOTE3a, TEOPHS, 3aKOH,
aHaM3, CHUHTE3, KiIacCU(UKalKs, TEePUOJAUYHOCTh, HAOIIONCHUE, HSKCIEPUMEHT,
MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, SIBJICHHUE.

duznka: Marepus, aToOM, DJICKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, W30TOIbI,
PaJMOAaKTUBHOCTh, MOJIEKYJIA, OJJICKTPUYECKUI 3apsjl, BEIIECTBO, TEIO, OOBEM,



arperaTHoe COCTOSHHME BEIIECTBA, T'a3, (PM3UUCCKUE BEIIWYMHBI, €UHMIIBI U3MEPEHUS,
KOCMOC, MJIaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: porocuntes, neixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPANIBI, TOPHBIE MOPOJIbI, MOJE3HBIE
UCKOTIAEMBbIE, TOTUTMBO, BOJHBIE PECYPCHI.

9 KVIACC

BewecTBo 1 XuMH4YecKast peakuus

Ileprommueckuii 3akoH. Ileproamyeckas cucreMa XUMHYECKUX dieMeHTOB .M.
MenpeneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XUMUUYECKHUX
DJIEMEHTOB IEPBBIX TPEX MEPUOJOB, Kalvs, Kb U UX COCIUHEHUN B COOTBETCTBUHI
C MOJIOYKEHUEM DJIEMEHTOB B [ IepHOaAMYECKO CHCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BEUIECTBA: BUIbI XUMHUUYECKON CBSI3U. THITbI KPUCTATMYECKUAX PEIIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT THMNA KPUCTAUIAYECKON pEETKH W BUIA
XAMUYECKOUN CBSA3H.

Knaccupukauuss W HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XWUMUYECCKHE
CBOMCTBA BELIECTB, OTHOCALLMXCA K PA3TUYHBIM KilacCcaM HEOPraHMYECKUX COCIMHEHUH,
FEHETUYECKAs CBI3b HEOPraHUYECKUX BELIECTB.

Knaccupukanus XUMUYECKMX peakuuid MO  Pas3avMYHbIM  MPU3HAKAM (110
YHUCIy M COCTABY YYAaCTBYIOIIMX B PEAKIMM BEIICCTB, MO TEMJIOBOMY 3(QQEKTY, MO
WU3MCHEHUIO CTETCHEH OKHUCIEHWS XHUMHMYECKHX OJJIEMEHTOB, MO OOpPaTMMOCTH, IO
YUaCTHIO KaTaiu3aropa). ODK30- M SHAOTEPMHUYECKHE PEAKIUHM, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTie o0 ckopoctn XuMMHYeCKOM peakumu. [lonstue 00 oOpatumbix W
HEOOPATUMBIX XMMHUYECKHX peakuusax. [lOHSATHE O TOMOTEHHBIX W TE€TEPOrCHHBIX
peakuusax. lloHdarue o karanuse. [IoHsATHE O XUMHYECKOM pPaBHOBECUU. DAKTOPHI,
BIIMSFOLME HA CKOPOCTh XUMHUYECKOW PEAKIIMN U MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBII OanmaHc
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHON peakuuu. COCTABICHUE YPABHEHUIN OKHUCITUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH C HCIIOJIb30BAHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopus BHEKTPOJMTUYECKON AMCCOLMALMUA. OJEKTPOJMTBl W HESJEKTPOJIATHI.
KarnoHnbl, aHuMoOHBI. MexaHu3M [IUCCOLMAIIMK BEIIECTB C PA3IUYHBIMH BHUIAAMU
XUMHUYECKOH cBsA3H. CreneHpb aucconani. CHIbHBIE U CJIA0BIE SIEKTPOJIUATHI.

Peakiiun moHHOro oOMeHa. YCJIOBHS MPOTEKAaHUs PEaKIUid WOHHOTO OOMEHA,
MOJIHBIE ¥ COKPAILEHHBIC MOHHBIE YPABHEHU peakiuii. CBOMCTBA KUCIOT, OCHOBAHUH U
COJICH B CBETE MPEIACTABJACHUN 00 BJICKTPOIMTHYECCKOM mucconmaii. KadecTBeHHbIC
peakuuu Ha MOHBI. [IOHITHE O THAPOJIU3E CONEH.
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Xumuueckuti 5KCNepUMeHm.:

O3HAKOMJICHUE C MOJIEISIMHU KPUCTAIUTHICCKUX PEIIETOK HEOPraHMUECKUX BEIICCTB
— METAUIOB M HEMETAJUIOB (rpaduTa U aiMasa), CJIOKHBIX BEIICCTB (XJIOPUAA HATPUs),
UCCIICIOBAHME 3aBMCUMOCTH CKOPOCTHM XHUMHUYECKOM pPEaKIuu OT BO3JACHCTBUS
pa3uuHBIX (HAKTOPOB, HCCIICIOBAHME 3JICKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
porecca AUCCOUAMU KUCIIOT, MICI0YeH M coJield (BO3MOKHO MCIOJIb30BAHUE BHJIEO
MaTepUasIoB), POBEACHUE OTBITOB, WILTIOCTPUPYIOIINX MPU3HAKK MPOTEKAHUS PeaKIuit
MOHHOTO 0OMeHa (00pa30BaHUE OCAAKA, BBIJCICHHUE ra3a, 00pa30BaHUE BOJIbI ), OMBITOB,
WITIOCTPUPYIOIINX MPUMEPHI OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIX pPeakiMii (TrOpeHue,
peaKIMK Pa3IOKCHUs, COCAMHCHM), paACHO3HABAHME HEOPraHWYECKUX BEIIECTB C
MOMOIIBIO KAYECTBCHHBIX PEAKIUii HAa MOHBI, PEIICHUE SKCITIEPUMEHTANTbHBIX 3a/1a4.

HemeTa/uibl 1 BX coeTHHEHUS

OO0wmast XxapakTeprucTUKa rajioreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XaPAKTEPHBIC
CTEMEHU OKUCIEHUS. CTPOEHUE U (PU3NUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB.
XAMUYECKME CBOICTBA Ha NpUMEpe Xjopa (B3aMMOJCHCTBHE C MeETaJJIaMH,
HEMETAJIAMHM, 1IesiouaMu ). XitopoBoaopod. ComsiHas KUCIIOTa, XUMUYECKHAE CBOICTBA,
NOJTyYEHUE, TPUMEHEHUE. JeHCTBIE XJIOpa U XJIOPOBOAOPOA HA OPraHU3M YEJIOBEKa.
Bakneiinme XJIOpAIbl U UX HAXOKACHHUE B TPUPOJE.

OOmas xapaktepucTuka 31eMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTEPHbIe CTENeHH OKHUCAcHUA. CTpoeHHEe M (DPM3MYECKHME CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOPOAA W CEPbl. AJIOTPONHBIE MOAU(UKALMK KHCIOPOAA W CEPBI.

XHAMUYECKUE CBOMCTBA cepbl. CEpPOBOIOPOA, CTPOCHHE, (PU3NUECKUE U XUMUYECKHE
cBoiicTBa. OKCHABI CEPBI KAK MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTAa,
(U3NYECKUE W XMMUYECKUE CBOMCTBA (O0IIME KaK MPEACTaBUTENS Kilacca KUCIOT U
cnendurueckne). XUMHUECKUE PEAKLIHAH, JIEKAIINUE B OCHOBE TPOMBIIIJIEHHOTO criocoda
MOJIyYEHUS] CEPHOM KUCNOTHL. [IpumMenenue cepHoil Kucnotsl. Conu CEPHON KUCIOTHI,
KAueCTBCHHAsl pPeakuusi Ha cCyibpar-uoH. HaxokneHwe cepel M €€ COCOUHEHMIA
B NPUPOJAC. XMUMHUYECKOE 3arps3HCHUE OKPYKAIOUICH CpeAbl COCTUHEHUSMHU CEPbI
(KUCJIOTHBIE OK/IH, 3arPSA3HEHHUE BO31yXa W BOJOEMOB), CIOCOOBI €r0 MPEAOTBPALLCHUS.
OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUST aTOMOB,
XapaKTEPHBIC CTEMECHU OKUCIIEHUS. A30T, pACHPOCTPAHEHUE B IPUPOIE, PU3NUECKUE U
XUMHYECKHE CBOMcTBA. KpyroBopor azora B mpupoae. AMMHAK, €r0 (pU3NYECKUE U
XUMHYECKHAE CBOMCTBA, MOMyYeHHE W MpUMEeHEHHe. COJIM aMMOHUS, UX (PU3HUecKue
U XMMHUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBEHHas peakuusi HA MOHbI aMMOHHUSI.
A30THas KUCIIOTA, €€ MOMydYeHUe, (PU3MUEeCKre U XMMHYECKHAE CBOWMCTBA (00IIME Kak
IPEICTABUTENS KlTacca KUCIOT U criennpruueckue). Mcnosib30BaHRE HUTPATOB U COJICH
AMMOHHUSI B KAQUECTBE MHUHEPAIBHBIX yAOOpeHHHA. XUMHUYECKOE 3arps3HEHHE
OKPY>KarOIICH CPellbl COCIMHEHUSAMU a30Ta (KACIOTHBIEC JOKIH, 3arPS3HEHUE BO3AyXa,
MOYBBI U BOJIOEMOB). Docdop, auioTponHbie Moaudukanuu gocdopa, Ppunyeckue u
xumuyeckue cpoiictBa. Okcun ¢ocdopa (V) u dochopHas kKuciaoTa, (PU3NYECKUE
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U XUMUYECKHE CBOMCTBA, mnojgydyeHue. KHcnome3oBanue ¢(ocdatoB B KAueCTBE
MUHEPAITBHBIX YI0OPECHHIA.

OO6was xapaktepucTika 31eMeHTOB [VA-rpynmnel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIC  CTEMICHW  OKUCIEHHWS.  YTIEPOA, aUIOTPOMHbIE  MOAM(PUKALNH,
pacrpoCTpaHEHHE B MPUPOAE, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA. AncopOuus.
Kpyrosopor yriepona B npupoae. OKCuapl yraepoaa, X U3n4ecKue U XUMHAYECKUE
CBOICTBA, NECHCTBUE HA )KUBbIE OPraHU3MBI, OJYYEHUE U PUMEHEHUE. DKOJIOTHYECKUE
npoOeMBbL, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (I1V), runoresa rinodanbHOr0 MOTEMJICHUS
KJIMMaTa, MApHUKOBBIM 3(QQeKT. YTroiapHas KHCIO0Ta W €€ CONMM, UX (PU3NYECKHE U
XUMHYECKHAE CBOWCTBA, MOy YCHHE U TpUMEHEHNE. KauecTBEHHAs peakiys Ha KapOoHaT-
WOHbI. Micnonb30BaHne KapOOHATOB B OBITY, MEAULMHE, MPOMBILIJIEHHOCTH U CEITCKOM
XO3SMCTBE.

[TepBoHauanbHBIE MOHATUS OO0 OPraHMYECKHX BEMIECTBAX KAaK O COCAMHEHMSIX
yraepoaa (METaH, 3TaH, 3TWIEH, ALCTWICH, 3TAHOJ, TJMUEPHH, YKCYCHAs KHCIIOTA).
[TpupoHBIE UCTOUHUKHU YTIIEBOAOPOAOB (YIOjb, MPUPOIHBIN ra3, HE(PTh), MPOAYKTHI UX
nepepaboTku (OEH3HH ), KX POJIb B OBITY M MPOMBILLICHHOCTH. [[oHATHE 0 OMOIOTHYECKH
BOXHBIX BEIICCTBAX. JKApaX, OeNKax, yIIEBOAAX — M WX POJIM B KM3HU YEJIOBEKA.
MarepruanbHOe €MHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COCTMHECHHA.

Kpemuuii, ero pusnueckne U XMMUYECKUE CBOMCTBA, MOJYYCHUE W MPUMEHEHUE.
CoennHeHus kpeMHUs B npupoae. OOue npeacrapineHus 00 okcuae kpemuus (1V) u
KpEMHUEBOH Kucnote. CHIUKAThl, UX KCHOJIb30BAHAE B OBITY, B MPOMBIIUICHHOCTH.
BaxHelimme CTPOWTENBHBIE MaTepuasibl. KEPAMHMKA, CTEKIIO, LEMEHT, OCTOH,
xKene300eToH. [IpoGnembl 6€30MacHOr0 UCHOB30BaHUSl CTPOUTEIBHBIX MATEPHUAIOB B
[TOBCEAHEBHOM JKA3HU.

Xumuueckuil skCnepumenm:

U3yUYeHUE OO0pa3lOB HEOPraHMYECKUX BEHIECTB, CBONCTB COJISHOH KHCIOTHI,
NPOBCIACHUE KAUYECTBEHHBIX PEaKUMA HA XJIOPUA-MOHBI M HAOIONCHUE MPU3HAKOB MX
OPOTEKAHUS, OMBITHI, OTPAXKAIOUIME (PU3NUECKHE U XUMUYECKUE CBOMCTBA TraJIOTCHOB U
X COCOVMHECHHHA (BO3MOYKHO MCIONB30BAHUE BUJACOMATEPHATIOB), O3HAKOMJIEHHE C
oOpasaMu XJIOpUJOB (TaJIOTCHHUJIOB), O3HAKOMJIEHHWE C oOOpas3llaMu Cepbl U €€
COCIMHEHUSIMU (BO3MOKHO MCMOJB30BAHUE BHIEOMATEPUAIIOB), HAOMIOAEHUE TIPOLECCA
oOyriMBaHMs caxapa MoJ ACHCTBUEM KOHLEHTPHPOBAHHON CEPHOW KUCIIOTHI, H3YUCHHE
XUMHYECKAX CBOMCTB pa30aBICHHON CEPHON KHCIOTHI, MPOBEACHUE KayeCTBEHHOMN
peakuuu Ha CyJb(ar-uoH U HAOMIOACHHE MPU3HAKA €€ MPOTEKAaHWs, O3HAKOMJICHHE C
¢u3nyeckumMu  CcBOWcTBaMHM  a3oTa, ¢ocdopa W HMX COCIAMHEHUH  (BO3MOXKHO
UCIOJb30BAHUE BHICOMATEPHAIIOB), o0Opa3uamMu a30THBIX M (OCPOPHBIX yHOOpEHUA,
NOJTy4YEHUE, COOMPAHKE, PACNO3HABAHME M M3YyUYCHUE CBOICTB aMMHUaKa, MPOBEICHUE
KAUECTBEHHBIX PEAaKUMi HA MOH aMMOHHUA W (pocaT-uoOH U M3YUYEHUE MPU3HAKOB HX
[IPOTEKAHUs, B3aMMOJCHCTBAE KOHIEHTPUPOBAHHON Aa30THOW KHCJIOTHI € MEIBIO
(BO3MOYKHO MCIOJIB30BAHUE BUACOMATEPHUAIIOB), U3YUYEHUE MOJECIEH KPUCTALIMYECKAX
pelIéToK anmasa, rpadura, QyJiepeHa, O3HAKOMIICHHE € MPOLECCOM  aaCOPOLMH
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PACTBOPEHHBIX BEIICCTB AKTHBUPOBAHHBIM YIMIEM W YCTPOMCTBOM MPOTHBOrasa,
NOJY4YEeHHE, COOMpaHWE, pACIO3HABAHME W WM3YUYCHHE CBOMCTB VYITIEKUCIIONO rasa,
NPOBCJACHUE KAYECTBEHHBIX peakuuii Ha KapOOHAT W CUJIMKAT-UOHBI W HM3yUYEHUE
OPU3HAKOB WX  MPOTEKaHWs, O3HAKOMJICHME C  TMPOAYKUMEH  CHUJIMKATHOU
NPOMBILICHHOCTH, PEIICHUE SKCIECPUMEHTAIBHBIX 3adad Mo TeMe «BaxkHehmmue
HEMETAIIIBI U X COCTUHEHUS .

MeTtasiibl 4 HX COCAHHEHUSA
OO0mast XapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAUIOB HA OCHOBAHWUM HX
MOJIOKEHUS B llepuoanyeckoi cucreMe XUMUUYecKkux 3yieMeHToB (.M. Meneneesa u
cTpoeHus aroMoB. CTpoeHue MeTauioB. Meraumueckas CBs3b M METAUIMYECKas
KPUCTAINIMYECKAass PEETKA.  ONEKTPOXMUMMYECKANW  Psii  HANPSDKEHUH  METAUIOB.
DU3NYECKIE U XUMUYECKUE CBOICTBA METAILIIOB. OOIIHE COCOObI NOTYUYEHUS METAIIJIOB.
[ToHsITHE O KOPPO3WH METAIIOB, OCHOBHBIE CMIOCOOBI 3aIMTHI KX OT KOPpo3uH. CIUIaBbl
(cTasnb, 4yryH, JOPATFOMAHANA, OpOH3a) U UX TPUMEHEHHE B OBITY M MPOMBILLIEHHOCTH.

[llemoyHblE METAUIBL TMONOXKEHUE B lIEpHOAMYECKON CHCTEME XMMUYECKUX
anementoB J{M. MenaeneeBa, CTPOEHHE KX arOMOB, HAXOXKIECHHE B IPUPOJE.
Ou3nvecke M XUMHYECKHE CBOWCTBAa (HAa mpuMmepe Harpuss W Kaims). OKCHIOBI U
TMAPOKCUBI HATPUS U KA. [ [pUMEHEHUE MIETTOYHBIX METAJIJIOB U MX COCTMHEHUIA.

[Ileno4HO3eMENBHBIE METAJUTBI MATHUM U KaJIbLHNA: MTON0KeHUe B [leproanyeckoi
CUCTEME XUMUYECKUX IeMeHTOB 1. . MenaeneeBa, CTpOCHHUE UX aTOMOB, HAXOXKICHUE
B npupoac. PuU3NUECKUE U XMMHYECKUE CBOWCTBA MAarHvs W Kajblus. BakHeWmume
COCIMHCHUS KaJiblis (OKCHJA, TUAPOKCHA, COJn). JKECTKOCTH BOJBI W CMOCOOBI €€
YCTPaHEHUS.

AmoMUHMIA: TonokeHue B [lepuoanveckoii cucteMe XuMuIeCcKkux sneMenTos 1. H.
MeHnpeneeBa, CTPOEHUE aTOMA, HAXOKACHUE B MPpUpoae. OUBNYECKUE U XUMUYECKUE
CBOICTBA aTtOMUHUS. AM(POTEPHBIE CBOWCTBA OKCUAA U THIAPOKCHIA AITFOMUHUS.

Keneso: nomoxenue B IIepuoauyeckol cucreMe XUMHYECKUX 3ieMeHTOB .M.
MeHnaeneeBa, CTPOEHUE aTOMa, HAXOXKACHUE B MpUPoJe. PUZNYECKAE U XUMUYECKUE
cBoiicTBa xxkene3a. OKcHabl, THAPOKCH Bl U conu skene3a (11) m sxenesa (111), ux cocras,
CBOMCTBA U MOJIYYECHUE.

Xumuueckuti skcnepumenm:

O3HAKOMJICHUE ¢ 00pa3liaMy METAJIOB U CIUIABOB, UX (PU3MYECKUMHU CBOHCTBAMH,
U3YyYEHUWE  Pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOYKHO  HCIOJIb30BAHHUE
BUJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOEHCTBUS OKCHIA KAJIbLUsl U HATPUS C BOAOKH
(BO3MOYKHO MCIOJIB30BAHUE BUEOMATEPHAIIOB), UCCIIEIOBAHME CBOMCTB JKECTKON BOJBI,
NPOLIECCA TOPEHMS JKENE3a B KUCIOPOAE (BO3MOKHO UCIOJIb30BAHNE BUACOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHKS KAYECTBEHHBIX PEAKIIMI HA MOHBI (MAarHUs, KAJIbLUs, ATFOMUHUS,
nuHka, xkeneza (I11) m sxenesa (1), menm (II), HaOMrOACHWE W ONMUCAHUE MPOLECCOB
OKpAlllMBaHUS MJIAMEHU MOHAMM HATPHUS, KAJIMS U KaJIbLUs (BO3MOYKHO MCIIOJIb30BAHUE

13



BUJICOMATEPUAJIOB), UCCIEAOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHIA ATIOMUHUS U
TUIPOKCUAA [IMHKA, PEIIEHUE JKCIEPUMEHTANbHBIX 3anad mno Teme «Bakuehuime
METAJUIbI U UX COCTUHECHUS.

XHMHA M OKpY’KaKoLas cpeaa

BemecrtBa W marepuanbl B I[MOBCEAHEBHOM S>KA3HM YeloOBeKa. be3omnacHoe
WCIOJb30BAHUE BELICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momole npu
XUMHAYECKUX 0JKOrax M OTPABIIEHUSX.

XHAMUYECKOE 3arpsi3HEHUE OKpYXaroulei cpeapl (MpeaenbHas A0NnyCTHMAast
KoHUeHTpauust BemectB (manee — [1/IK). Pombp xuMuM B PEMIEHWH 3KOJIOTHYECKUX
npodeMm.

Xumuyeckuti SKCnepumMenm:
u3yuyeHue o00pa3loB MAaTEPUAIOB (CTEKIJIO, CIUIABBI METAJIOB, IOJUMEPHBIE
MaTepHaIbl).

Medicnpeomemmuvle ces3u

Peanuzanus MeEXNpeAMETHBIX CBA3€H MpUM HM3YYeHUHM XUMUUM B 9 Kiacce
OCYILECTBISIETCS YEPE3 UCTIOJIb30BAHNE KaK O0IIUX €CTECTBEHHO-HAY YHBIX TOHITHIA, TaK
U TIOHSATHH, SBISIOUIMXCS CUCTEMHBIMU JJIsl OTIEJIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO LMKJIA.

OO0Wwme eCTECTBEHHO-HAYYHBIC MOHATHS: HAYYHBIA (PAKT, rHNIOTE3a, 3aKOH, TEOPHS,
aHaJn3, CHUHTE3, Kiaccu(uKauus, TNEPUOJNYHOCTh, HAONIOACHUAE, 3SKCICPUMEHT,
MOJICTIMPOBAHUE, M3MEPEHHE, MOJCIb, SBJICHUE, MApPHUKOBBIA 3(Q(}EKT, TEXHONOrus,
MaTepUaIbI.

duznka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIMJ, WU30TOIIBI,
PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUCCKUIA 3aps, MPOBOJHUKH, MOJYIPOBOJAHUKH,
IUBNIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO0, 00BEM, arperaTHOE COCTOSIHUAE BELICCTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHCTAJUIMYECKAs PEIIETKA, CIJIABbl, (U3AYECKUE
BEJIMYMHBI, E€AMHUIBI M3MEPEHUS,, KOCMMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3JBI,
ConHue.

buonorus: QorocuHTe3, npixaHue, Ouocdepa, SKOCHCTEMA, MUHEPATBHBIC
yA0OpEHUS, MUKPOAJIEMEHTBI, MAKPOSJIEMEHTHI, TATATEIBHBIE BEIICCTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPATIbI, FOPHBIE MOPOJBI, IMOJE3HBIE
MCKOMACMBbIE, TOIUITMBO, BOJHBIE PECYPCHI.
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HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTPaMMBbI OCHOBHOTO 00111eT0 00pa3oBaHus
JOCTUTAIOTCS B XOJ¢ OOyYEHHsS XUMHUM B €IUHCTBE YUEOHOW W BOCHUTATEILHOMN
JCATEILHOCTA B COOTBETCTBHHU C TPAJAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH M
JYXOBHO-HPABCTBCHHBIMH IIEHHOCTSAMU, MPUHATHIMU B OOIIECTBE MPaBUIaMHU U HOpMaMu
NOBEJCHUS U CTIOCOOCTBYIOT MPOLIECCAM CaMOTIO3HAHMSI, CAMOPA3BUTHUS M COLUANIM3ALIUM
00y 4YaroImuxcsl.

JIM4HOCTHBIC pe3yJIbTaThl OTpaKaroT TOTOBHOCTD 00yyUarommxcst
PYKOBOJICTBOBATHCS CHCTEMOM TMO3WTHUBHBIX IICHHOCTHBIX OPHEHTAIMi M PacIIupeHre
OTIbITA JEATEIIBHOCTH Ha €€ OCHOBE, B TOM YMCJIEC B YACTH:

1) naTpHOTHYECKOr0 BOCTINTAHUS:

LEHHOCTHOTO OTHOULICHUS K OTE€YECTBEHHOMY KYJbTYPHOMY, MCTOPUYECKOMY M
HAYYHOMY HACJIECIUI0, TOHMMAaHMS 3HAYECHUS! XMMUYECKON HAYKK B 'KMU3HU COBPEMEHHOTO
oOuiecTBa, CHOCOOHOCTH BIQACTh JOCTOBEPHOM WH(pOpManueil 0 MNepeaoBbIX
JOCTHKEHUSIX U OTKPBITUSIX MUPOBOM M OTEUECTBEHHOM XMMHH, 3aUHTEPECOBAHHOCTH
B Hay4HbIX 3HAHUAX 00 yCTPOCTBE MUpa U OOLIECTBRA;

2) rpa}KaaHCcKOro BOCIIMTAHUS:

[PEACTABIIEHNS O COLMAIBHBIX HOPMAaX U PaBUiIax MEKIMYHOCTHBIX OTHOIIIEHH B
KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTHA B OOIIECTBEHHO IMOJIE3HON, y4eOHO-
UCCIIEOBATENBCKOM, TBOPYECKOWM WM JIPYIHX BHJIAX AEATENBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOl ~ COBMECTHOM  JEATENIBHOCTHM  NPH  BBIOJIHCHUM  YUYEOHBIX,
NO3HABATENIbHBIX 33144, BEINOJTHEHMA XUMHUYECCKUX SKCIIEPUMEHTOB, CO3JJaHUH Y YEOHBIX
[POCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHWIO W B3aWMOIIOMOIIM B IPOLECCE ITON
y4e€OHOW NEATENBHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEACHUE M MOCTYNKH CBOMX
TOBApUILENA € MO3UIUM HPABCTBEHHBIX M MPABOBBIX HOPM C YY€TOM OCO3HAHUSA
ITOCJIEICTBUHA ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHMSA:

MHUPOBO33PEHUYECKAE TIPEACTABICHUAS O BEIIECTBE W XHWMHYECKOW pPEaKuuu,
COOTBETCTBYIOIHAE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIOLINE OCHOBY
JUIS TTOHMMAHHWsS CYIIHOCTH HAYyYHOW KapTWUHBI MUpPa, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHS MPUPOJIbI, B3AUMOCBA3SX YEIOBEKA C MPUPOIHON CPENOi, O
POJM XMMHH B MO3HAHUM 3TUX 3AKOHOMEPHOCTE;

ITO3HABATEJIBHBIE MOTUBBI, HATIPABJICHHBIE HA MMOTYYEHUE HOBBIX 3HAHUN IO XUMUH,
HEOOXOMMBIE 7Sl OOBSICHEHH S HAOIFOAAEMBIX TPOLIECCOB U SIBJICHUM, TO3HABATEIBLHOM,
WH(OPMALMOHHON M YUTATENbCKOM KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEILHOM
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padoThI ¢ yUeOHBIMU TEKCTAMH, CITPABOYHOMN JINTEPATY PO, TOCTYMTHBIMUA TEXHUUECKUMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHI;

WHTEPEC K 00YUYEHUIO U MTO3HAHUIO, JIFOO03HATETBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K caM000pa30BaHUI0, MTPOEKTHOM U UCCIIEIOBATENILCKON ACATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBJICHHOCTH W YPOBHS 00yYEHHUS B JAJIbHEHIIIEM,

4) popmMupoOBaHMSA KYJIbTYPbI 310POBbSI:

OCO3HAHWE LEHHOCTH >KA3HU, OTBETCTBEHHOIO OTHOLIEHHSI K CBOEMY 3J0POBBIO,
YCTAaHOBKH HA 3[0POBBI 00pa3 *U3HU, 0CO3HAHUE TIOCTEACTBHIA W HEMPUITHE BPEIHBIX
OPUBBIYCK  (YHNOTPEONEHUS  aNKOTOJIs, HAPKOTUKOB, KYpPEHUs), HEOOXOIUMOCTH
coOro/IcHUsT TpaBWJl O€30MACHOCTU MPU OOPAICHUA C XMUMUYECKUMHU BEIICCTBAMH
B OBITY U PEATbHOM YKU3HU,

S) Tpya0BOro BOCIIMTAHMA:

MHTEPEC K MPAKTHYECKOMY HM3YUYEHHMIO mpodeccuii u TpyAa pasiuyHOro poja,
YBROKCHHE K TPYAY W pe3yabTaraMm TPYAOBOH NEATEIBHOCTH, B TOM YMCIIE HA OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHWI MO XMMWM, OCO3HAHHBIA BHIOOP WHAMBUIYAJILHOMN
TPACKTOPUM TMPOJOJDKEHHS O00pa30BaHMs C YYETOM JIMYHOCTHBIX WHTEPECOB W
CHOCOOHOCTH K XWUMHH, OONICCTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCHENIHON
npo(heCCHOHANIBHON AEATETPHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHWH, FOTOBHOCTH
aJaNTUPOBATHCA B TPO(PECCHOHATIBHOM cpeng;

6) 3K0JIOrH4eCKOr0 BOCIIUTAHHUSA:

AKOJIOTHYECKU LETIeCO00pa3HOE OTHOLIEHUE K MPUPOJE KAK UCTOYHHMKY >KU3HU HA
3eMJie, OCHOBE €€ CYIIECCTBOBAHMS, MOHUMAHUE LICHHOCTH 3J0POBOr0 M 0€30MacHOro
oOpa3a >KM3HM, OTBETCTBEHHOC OTHOLIEHME K COOCTBEHHOMY (PH3MUYECKOMY U
NCUXWYECKOMY 3I0POBBIO, OCO3HAHWE LEHHOCTH COONIIOJCHUS MpaBuil O€30MacHOro
NOBENCHUS IPHA PA0OTE € BEIIECTBAMH, & TAKXKE B CUTYAUHUSX, YTPOXKAOIIMX 310POBBIO U
JKU3HHU JIFOECH

CHOCOOHOCTH NPHMEHSTHh 3HAHWsS, MOJyYacMble MPU W3YYCHUW XUMUM, AJIs
pELICHNs 3a/1a4, CBA3aHHBIX C OKPYXKAKOIIEH IPUPOSHOM CPEHOH, Ui ITOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYPbl, 0CO3HAHUS MIOOATBHOTO XapaKTepa SKOJIOTMUECKAX
npodsieM M MyTell HMX PEIEHUS TMOCPEACTBOM METOAOB XHMHH, 3KOJOTHYECKOTO
MBILLUIEHUS, YMEHHUS PYKOBOACTBOBATHECA UM B IO3HABATEIBHON, KOMMYHUKATUBHON H
COLIMAITBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe  MeTanmpeaMETHBIX — PE3YJITAaTOB  BBIACHSKOT  3HAYMMBIC
U1 POPMUPOBAHUST MAPOBO33PEHHS OOIIECHAY YHbIE TIOHATHUS (3aKOH, TEOPHUSL, MTPUHLIMIL,
TUIOTE3a, PaKT, CUCTEMA, TPOLECC, SKCIIEPUMEHT U APYTOE. ), KOTOPBIE UCMOJIB3YIOTCS B
€CTECTBCHHO-HAYYHBIX YUEOHBIX MPEAMETAX W MO3BOJSIOT Ha OCHOBE 3HAHWH W3 3THX
npeaMeToB (OPMUPOBATH NPEACTABICHHE O LETOCTHOM HAy4YHOH KapTHHE MUPA,
U YHHUBEPCAJIbHBIE Y4YEOHBIE JACHCTBUSL (TIO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
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PETYJISITUBHBIC), KOTOPBIC 00€eCIeunBarOT (hopMHUpOBaHUE TOTOBHOCTH
K CAMOCTOSITENIBHOMY MJIAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOH NEATETBHOCTH.

ITo3naBate/ibHbIe YHHBepPcAJbHbIE YUeOHbIE AeHCTBHA
ba3oBble Jornueckne aeicTBUs:

YMEHHSI UCTIOJIB30BAaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHWUM 3HAHWM:
pacKpbIBaTh CMBICT XUMHUYECKUX TOHSTHHA (BBIAECNATh WX XapaKTEPHbIC MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMH TOHSATHSMH), WCHOJb30BaTh MOHSATHS st
OOBSCHECHUSI OTACIIBHBIX (PAKTOB W SIBJICHWH, BHIOMpPATh OCHOBAHUS W KPUTEPHUM JUIS
KITacCU(PUKAIMA XUMUYECKAX BEIIECTB W XUMUYECKUX PEAKIUH, YCTaHABJIMBATh
MPUYUHHO-CJICCTBEHHBIC CBSI3U MEXKIYy OOBEKTAMM WM3YUCHHS, CTPOUThH JIOTUUYECKUE
pacCcy>kaeHuss (MHIYKTUBHBIC, NEAYKTUBHBIE, MO aHAJOrWH), JAEJaTh BBIBOJIBI M
3aKJIFOUCHMUS,

YMEHUE TIPUMEHATh B MPOLECCE TMO3HAHMS MOHATHS  (MPEAMETHBIE W
METAMPEAMETHBIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIOJIb3YEMBIE B XUMUH,
npeo0pa3oBbIBaTh MUPOKO MPUMEHSECMBIE B XUMHHM MOJICIbHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMUAYECKas POpMYJia U YPABHCHHE XUMUYECKOM
peaKuu — MPpH PEIICHUH YYE€OHO-TMIO3HABATENIBHBIX 33/1a4, C YYETOM 3TUX MOJCIbHBIX
MPEJCTABIICHAN BBISIBJISTh U XAPAKTEPU30BATh CYIICCTBEHHBIE MPHU3HAKKW H3YYAEMBIX
OOBEKTOB — XUMHUYECKHX BECIIECTB M XUMHUYECKUX PEaKIWi, BBIABIATH OOLIKE
3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBCHHBIC CBSI3W W MPOTUBOPEYUS B H3YYACMBIX
MPOIIECCAX U SIBJICHUSIX.

ba3oBble ncciei0BaTeIbCKUE ACIHCTBHA:

YMEHHE HCIONb30BaTh TMOCTABICHHBIE BOMPOCHL B KA4Y€CTBE MHCTPYMEHTA
NO3HAHMS, A TAKXKE B KAUECTBE OCHOBBI JUIsl (POPMUPOBAHUS THIIOTE3bI MO MPOBEPKE
PABHJIBHOCTH BBICKA3bIBAEMBIX CYKIECHUIA,

OpuOOpETEHNE OMNbITa MO [UIAHUPOBAHWIO, OPraHU3alAd M MPOBEICHUIO
YUEHUYECKUX SKCIIEPUMEHTOB, YMEHHNE HAOIFOIATh 3a XOI0M IPOLIECCA, CAMOCTOSTEIBHO
IPOrHO3UPOBATH €TI0 PE3YJBTAT, GOPMYJIMPOBATH OOOOIICHHS M BBIBOIBI O PE3YJIBTATAM
IPOBEAEHHOTO OMBITA, UCCIIENOBAHMS, COCTABIIATH OTUYET O MPOACIAHHOM padoTe.

Pabora ¢ uapopmanmueii:

YMEHHE BBIOMPATh, AHATTU3UPOBATH U HHTEPIPETUPOBATE MHPOPMALIMIO PA3THYHBIX
BUJOB M (OPM MNPEACTABICHUS, NOJYYAEMYK) M3 Pa3HbIX MCTOYHUKOB (HAYYHO-
NOMYJISIPHAsL JIUTEpaTypa XUMUUYECKOTO COACPKAHMsSI, CIPABOYHBIC MOCOOMS, PECYPCHI
HUHTepHeTa), KPUTHYECKM  OLECHHMBATh NPOTHBOPEYMBYHD M HEJOCTOBEPHYIO
WH(pOPMALIHIO,

YMEHHE MNPUMEHATh PA3JIMYHBIE METOABI W 3alpoChl MPU TMOUCKE M OTOOpE
WH(pOPMALMU U COOTBETCTBYOIIMX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJIHEHUS YYEOHBIX U
NO3HABATENbHBIX 3a7a4 OMNPEACTEHHOIO THIMA, NPUOOPETEHHE OmbiTa B 001acTh
UCMOJb30BaHUsT  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHHA,  OBJIAJCHHE
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KyJbTYPOH aKTHBHOTO UCTIOJIB30BAHUS PA3IMYHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSTEIBHO
BbIOMpATh ONTHUMAJIbHYI0 (OpPMY MNpEACTaBICHHS HWH(POpPMALMA W WIIKOCTPUPOBATH
peIIacMbIe 3314l HECJIOKHBIMU CXEMaMU, AMArpaMMaMu, ApyTuMA GopmMamMu rpaduku
1 UX KOMOUHAIUSIMU,

YMEHHE  MCMOJNB30BaTh M  AHAIM3APOBaTH B Opouecce Y4yeOHOH U
UCCIICIOBATENBCKON  JEATENIbHOCTH HMHMOPMALMI0 O BIMSHUM NPOMBILUICHHOCTH,
CEJIbCKOI0 XO03SIMCTBA M TPAHCIIOPTA HA COCTOSIHAE OKPY>KArOLICH MPUPOAHOMN CpeaBL.

KovmmyHnukaTuBHbIe YHHBepca/JbHbIe YUeOHbIE aelicTBHS:

YMEHUE 3a/aBaTh BOMPOCHI (B XOA€ Auajiora W (WjK) JAUCKYCCHH) MO CYIIECTBY
00Cy>kaacMoi TeMbl, (POPMYJIMPOBATH CBOM MPEIIOKECHHST OTHOCUTEIIBHO BBITOJIHCHUS
MPEIOKEHHON 3a0a4K,

NpPUOOPETEHNE ONbITA TMPE3CHTAUMN PE3YJIbTATOB BBINOJHEHUS XUMHUYECKOIO
AKCIEPUMEHTA (J1a00PaTOPHOrO OMbITa, JTAOOPATOPHOW PAa0dOTHI MO HWCCIECIOBAHUIO
CBOMCTB BELIECTB, yY€OHOTO MPOEKTA),

3aMHTEPECOBAHHOCTE B COBMECTHOW CO CBEPCTHHKAMH IIO3HABATEIIBHON W
UCCIICIOBATENBCKON EATENBHOCTH MPH PEIICHUM BO3HUKAKOIIMX MPOOJIIEM HA OCHOBE
yuéTa 00IMX MHTEPECOB M COTJIACOBAHMS MO3MLMKA (0O0CYXAcHUS, OOMEH MHEHHSIMH,
«MO3TOBBIC HITYPMbD», KOOPJMHALMS COBMECTHBIX NEHCTBUH, ONpEeaecHIEe KPUTCPUER
N0 OLICHKE KAY€CTBA BBINOJHEHHON PA0OTHI M IPYTHE);,

PerynsiTuBHbIe YHHBepcaibHbIe Y4eOHbIe JAelCTBHA:

YVMEHHE CaMOCTOSITEJILHO OMPEACNIATh LEId IEATENIbHOCTH, IUIAHHPOBATH,
OCYILECTBIATh, KOHTPOJIMPOBaTb M NPHA HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
JESATENIbHOCTh, BbIOMpaTh Hanbosee 3(PPEeKTHBHBIE CMOCOOBI PEIICHUS YUECOHBIX H
[MO3HABATEIBHBIX  3a7a4, CaMOCTOSTEIBHO  COCTABIATH WM KOPPEKTHPOBATH
MIPEUTOKEHHBIN AJITOPATM JCHCTBUI MPU BBIMOJHEHUH 3a0aHUN C YUETOM ITOJYYCHHUS
HOBBIX 3HaHW 00 H3ydacMbIX OOBEKTAX — BEHIECTBAX M PEAKIMAX, OLECHUBATH
COOTBETCTBHUE IOJYYECHHOIO pPE3yJIbTaTa 3asBICHHON LEIU, YMEHHE HCIOJB30BATh U
AHAJTM3UPOBATH KOHTEKCTHI, IIPEUIaracMble B YCIIOBUN 3aJaHU.

HPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe npeaMETHBIX pE3YJIBTATOB MO OCBOCHHUIO 00S3aTEILHOTO COJEPIKAHUS,
YCTAHOBJICHHOTO JTaHHOH (penepasibHON paboueii mporpaMmmoil, BBIICSIOT: OCBOCHHBIE
00y4aroIMMKICsT HAYYHBIC 3HAHUS, YMEHHAS U COCOOBI ACHCTBHIA, cequpuiecKue AJs
IPEIMETHON 00J1aCTH « XUMHsDy, BUJBI IEATEIBHOCTH MO MOy YeHUEO HOBOTO 3HAHHUS, €10
WHTEPNPETALNH, MPEOOPA30BAHUI0 U NPHUMEHECHUIO B PAa3jIMYHBIX YYEOHBIX W HOBBIX
CUTYaLUAX.

K koHy oOyueHus B 8 kJjacce MpeaMETHBIE PE3yJbTaThl HA 0Aa30BOM YPOBHE
JOJKHBI OTPaykKaTh COOPMUPOBAHHOCTH Y 00YUYarOIUXCS YMEHUI:
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PacKpbIBaTb CMBIC] OCHOBHBIX XHMMHMYECKHX TMOHSATHH. aroM, MOJEKYJIa,
XUMHYECKHANA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OHOPOAHAS U
HEOJTHOPOJIHAsA), BAJICHTHOCTh, OTHOCHUTECIBHAs aTOMHAash W MOJEKYJISIpHAsS Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAcCa, MacCoBasi J0Jsl XMMHYECKOTO SIIEMEHTA
B COCIAMHCHWHW, MOJSPHBIA  OOBEM, OKCHI, KUCJIOTA, OCHOBAHWE, COJIb,
ANEKTPOOTPHULIATENLHOCTD, CTENECHb OKUCIICHUS, XUMAYECKAsl PEAKIMS, KITacCU(UKaus
PEAKLMIA: pEAKIIMK COCTMHEHUS, PEAKIIAN PA3JIOKECHHS, PEAKIIMN 3aMELICHHS, PEAKIMU
00MEHA, 3K30- ¥ SHAOTEPMHUUECKHUE PEAKLUH, TETUIOBOH d(PPEKT peakumu, siapo aToma,
AJNIEKTPOHHBIA CIIOW aroma, atoMHas OpOWTa b, PAaMyC aroMa, XUMHYECKAs CBS3b,
NOJIAPHAS. W HENOJIIPHAs KOBAJICHTHAsS CBSI3b, MOHHAs CBs3b, MOH, KAaTHOH, AHWOH,
PacTBOP, MaccoBast I0JIsl BEECTBA (IMPOLICHTHAS KOHLIEHTPALMs ) B PACTBOPE;

WJUTIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHIA U MPUMEHSTD 3TH
NOHSATHS TPH ONMUCAHUH BEIIECTB M UX MPEBPAILCHUH;

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JUIsl COCTaBiIeHHs (OPMYJ BEIIECTB U
YPABHEHAN XUMUYECKAX PEAKIINN;

OMPEACTSATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTECICHb
OKHMCJICHUSL 3JIEMEHTOB B OWHAPHBIX COCAVMHECHHSAX, MPUHAIC)KHOCTh BEHIECTB K
ONPEACTEHHOMY KIAcCy COEAMHECHWH 1o (opMysiaM, BHI XUMHYECKOH CBsI3U
(KOBAJICHTHAs! 1 HIOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX,

packpeiBath cMmbich [lepuoauueckoro 3akona /.M. MenaeneeBa: AeMOHCTPUPOBATH
NOHMMAHWE TEPUOINYECKOM 3aBHCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nojoxkeHuss B Ilepuonmyeckoid cHCTEME, 3aKOHOB COXPAHEHHS MACChl BELICCTB,
NOCTOSTHCTBA COCTABA, AaTOMHOMOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOTraapo;

OMHCHIBATh W XapaKTepU30BaTh TaOMMUHYr (opmy Illepuonnueckoil cucTemsl
XUMHYECKHAX BJIEMEHTOB. Pa3jMuyaTh MOHSITHS «IJIABHAS moarpymma (A-rpynma)y u
«mobounas mnoarpynna (b-rpynna)y, Majgbie W OONBIIME MEPUOJABI, COOTHOCHTH
0003HAYCHUs, KOTOphIE UMEKOTC B Tabmuue «lleproamyeckas cUCTEMa XMMUYECKHX
aneMeHToB J[ .M. MeHaeneeBa» ¢ YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKAX OJJIEMEHTOB (COCTaB W 3apsaa sApa, oOmiee YuciaO BJICKTPOHOB H
pacnpeaeneHue ux Mo JIEKTPOHHBIM CIIOSIM ),

KJIacCU(UUMPOBATh  XMMHYECKHE  3JIEMEHTBI, HEOPraHWYECKUE  BEIIECTBA,
XUMHYECKAE PEAKIMH (M0 YMCIAY M COCTABY YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
TeIoBOMY 3 (PeKTy);

XaPaKTEPU30BaTh (OMUCHIBATH) OOIIME XMMUYECKUE CBOMCTBA BEIIECCTB PA3IMYHBIX
KJIACCOB,  MOATBEP)KAAs  ONMMCAHWE  MPUMEPAMH  MOJIEKYJISIPHBIX  YPAaBHCHHMA
COOTBETCTBYIOIINX XUMUYECCKUX PEAKIUH;

IPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT X KAYECTBEHHOTO COCTABA,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX TTPEBPALLICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIUKCIISATE OTHOCHUTEIBHYIO MOJICKYJSPHYHO W MOJIIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JOJIK XMMHUYECKOTO AJIEMEHTA MO (OpPMYyJIE COCAMHEHUS, MACCOBYIO JIOJTO
BELIECTBA B PACTBOPE, MPOBOUTH PACUYETHI IO YPABHEHUIO XMMHYECKOH PEaKIINN,
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OPUMEHSITH OCHOBHBIE ONEPALMU MBICIIUTENILHON JEITEIHOCTH — aHAJIM3 U CHHTES,
CpaBHEHHWE, O0OOIIEHUE, CHUCTEMATU3AlMIO, KIACCU(PUKAIIUIO, BBISBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€M — JJIsl M3YYCHUsI CBOWCTB BEIECTB M XUMHUYECKUX PEAKIIUH,
€CTECTBEHHO-HAYYHbIC METO/IbI MO3HAHUS — HAOIOACHUE, U3MEPEHHUE, MOJICITUPOBAHHUE,
SKCIEPUMEHT (PEATTbHBIA U MBICIICHHBIH ),

ClIeZIOBaTh MpaBUJIaM TMOJIb30BAaHUS XUMHUYECKOH ToCynoi u JabopaTropHBIM
00OpyIOBaHUEM, a TaKKe MpaBuiaM OOpallleHUsl ¢ BEIIECTBAMM B COOTBETCTBUU C
WHCTPYKIMSIMU IO BBIMOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYECHUIO U
coOMpaHuI0 Ta3000pa3HBIX BEMICCTB (BOJAOPOJA M KHUCIOPOAA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPEAEIIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO BEIIECTBA, IVIAHUPOBATE U
OPOBOJIUTh XUMHUUYECKUE SKCIIEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB WIEJOUEH U
KHCJIOT C OMOIIBIO HHAUKATOPOB (JJAKMYC, PEHONPTAIENH, METHIIOPAHK U APYTHE).

K koHny oOydeHus B 9 Kjacce MpeIMETHBIC Pe3ybTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUYAOIIMXCS YMEHHIA:

PacKpBIBATh CMBICT OCHOBHBIX XUMUYECKUX TOHIATUANA: XUMHYECKUNA IIEMEHT, aTOM,
MOJIEKYJIA, MOH, KATHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATENILHOCTD, CTENEHb OKHCICHHS, XUMWUYECKAas PEAKLMs, XUMUYECKas
CBSI3b, TEIUIOBON A(PPEKT peakumu, MOJb, MOISPHBIA 0OBEM, PACTBOP, ICKTPOJIUTHL,
HERJICKTPOJIUTHL, AJCKTPOJIMTAYECKAS JIUCCOLMALMS, PEaKUUW HOHHOrO OOMEHa,
KaTajan3aTop, XWMHUYECKOE PABHOBECHE, OOpaTUMble W HEOOpaTHMBIE PEAKLMH,
OKHCITUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTEIb, OKACIIEHHUE
¥ BOCCTAHOBJICHUE, AUIOTPONHs, aM(OTEPHOCTb, XUMHUYECKAs CBS3b (KOBAJICHTHAS,
VOHHAs, METAJUIMYECKAsA), KPUCTAUIMYECKAsS PEUIETKA, KOPPO3Us METAIOB, CIUIABHI,
CKOPOCTh XMMHWYECKOW peakuuu, MNpeAesibHO jaonyctumas KoHuentpauus [1]IK
BEIICCTBA,

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH W TPUMEHSATHEITH
NOHSATHS TPH OMUCAHUH BEIIECTB M UX MPEBPAILCHUN;

UCMOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTABJICHUS (DOPMYJ BELIECTB U
YPABHEHAN XUMUYECKAX PEAKIINN;

ONMPEACTATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMWUYECKUX JIIEMEHTOB B
COCIMHEHMSIX PA3JIMYHOTO COCTABA, MPUHAIIEKHOCTh BEUIECTB K ONPEACIIEHHOMY KJIacCy
COCOUMHEHMH 1O (QopMynaMm, BHI XHMHYECKOH CBs3M (KOBAJICHTHAs, WOHHAs,
METAJIJIMYECKasi) B HEOPraHMYECKMX COCIMHEHUSX, 3apsj HOHA MO0 XUMHUYECKOH
(dopmynie, XapakTep Cpelbl B BOJHBIX PacTBOpaxX HEOPraHWYECKHX COCIWHEHWH, THII
KPUCTAIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,

packpeiBatk  cMmbica  [lepuoamueckoro  3akona J[.M. MengeneeBa u
JEMOHCTPAPOBATh €r0 MOHUMAHUE. OMUCHIBATH U XaPAKTEPU30BaTh TAOIMYHYIO (POpMY
[leproanueckoil CHCTEMBI XHMHUYECKMX DJIEMEHTOB. PA3JIAYaTh MOHSITHS «IJIABHAS
noarpynna (A-rpynna)» u «mobouHas noarpynna (b-rpynma)», Mansie u OonblIue
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MEPUOJIBI, COOTHOCUTH 0003HAYEHHUS, KOTOPHIE UMEIOTCS B MEPUONUYECKON TaONHIIE, C
YUCJIOBBIMU XapPAKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHWYECKUX 3JIEMEHTOB (COCTaB M
3apsia sapa, o0IIee YUCIIO AJIEKTPOHOB M PACHPEACTICHUE UX TIO AJIEKTPOHHBIM CJIOSIM ),
OOBSCHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB JIEMEHTOB U UX COCMHEHU I
B Mpeeiax MaJIbIX MEPUOOB U ITaBHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJacCU(pUUUpPoOBaTh  XUMHUYECKUE  DJIEMEHTHI, HEOPraHUYECKHUE  BEIICCTBA,
XUMUYECKUE PEAKIMKU (MO YUCIY W COCTABY YYACTBYIOIIMX B PEAKIMU BELIECTB,
0 TEMIOBOMY 3P PEKTY, MO UBMEHEHUIO CTENCHEN OKUCIEHUS XUMUYECKIX JIEMEHTOB ),

XAPaKTEPU30BaTh (OMUCHIBATH) OOIIME U CICHM(PUUCCKUE XUMUUYECKUE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIICCTB, MOATBEP)KIAs OMUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U
WOHHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINA;

COCTABJISITh YPABHCHUS JJICKTPOIMTHYECCKOW NMCCONMANMU KUCIIOT, WICJT0YCH H
COJICH, MOJIHBIE M COKPAUIEHHBIC YPAaBHEHWS peaKkUii MOHHOIO OOMEHA, ypaBHEHUS
peaxkuuii, MOATBEPXKAAIOIIMX CYIIECTBOBAHUE NEHETUUYECKOMN CBSA3M MEXKY BEIICCTBAMH
pa3INYHbIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTETBHO-BOCCTAHOBUTEIBLHBIX PEAKIIANA TOCPEACTBOM
COCTABJICHHUS SJIEKTPOHHOTO OajiaHCa 3TUX PEAKIUiA;

MPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOKHOCTH
MPOTECKAHUSI XUMUYECKUX MPEBPALICHUHN B PA3IMUHBIX Y CIOBUSIX;

BBIYKMCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISPHYKO MAacChl BEIICCTB,
MaCCOBYI0 JIOJIK XUMHYECKOTO 3JIEMEHTA MO (POPMYJIE COCAMHEHUS, MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKOH PEaKINN;

coOro1aTh TpaBujia TOJB30BAHUS XMUMHYECKOW mocynoi u  j1abopaTOpHBIM
000OpyJIOBaHMEM, a TaKKe MpaBWia OOpaIlllCHUs] C BEUIECTBAMHU B COOTBETCTBUM C
WHCTPYKIUSMU IO BBINOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U
coOupaHuto ra3000pa3HbIX BEMICCTB (AMMMAKa U YIJIEKUACIOTO rasa);

MPOBOJIUTh PEAKIMM, MOATBEPKAAIONINEC KAYECTBEHHBIM COCTAB Pa3IMYHBIX
BCIIECTB. PACIMO3HABATh OMBITHBIM MNYTEM XJIOpHI-, OpOMMI-, WOAWA-, KapOOHaT-,
docdar-, cunukar-, cynbhar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHUSI M MOHBI U3y YEHHBIX
METAJIOB, TPUCYTCTBYIOIINUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB,;

MPUMEHSTH OCHOBHBIC OTIEPALIMHA MBICTTUTEIBHON JEATENBHOCTA — QHAJIU3 W CUHTE3,
CpaBHEHHE, OOOOIICHKWE, CHCTEMATU3allMI0, BBISBJICHUE MPUUYMHHO-CIICICTBEHHBIX
CBA3EM — JUId W3YYECHUS CBOWCTB BEIIECTB M XUMWYECKHX PEAKIHN, €CTECTBEHHO-
HAYYHbIE METOJIbI MO3HAHUS — HAOIIOACHHUE, U3MEPEHUE, MOJIETTUPOBAHUE, SKCIIEPUMEHT
(peanbHbIi U MBICJIICHHBIN ).
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TEMATUWYECKOE NMTAHUPOBAHWE

8 K/ITACC
HanmeHoBaHue
No KonunyecTtBo
pa3fenos u Tem
n/n yacos

y4ye6HOro npegmeTa

CopaepxxaHune 06yyeHus

Pasaen 1. MepBoHaYanbHble XUMUYECKNE MOHATUSA

11 XNMUA - BaXKHaa 5
obnacTb
eCTECTBO3HaHMA U
NPaKTUYeCcKou
NesTeNbHOCTM
yenoBeka

[NMpegMeT XUMNKU. Ponb XUMUN B XXNU3HN
yenoseka. XMMuS B CUCTEME Hayk.
Tenaw Bewectea. Pusnyeckne cBoNCTBa
BelllecTB. ArperatHoe CoCTosHME
BellecTB. MoHATNE 0 METOLAX MO3HAHUA
B XMUK. YncTble BeL,ecTBa U CMeCH.
Cnocobbl pa3aeneHns cMecei.
XUMUYECKUIA SKCMEPUMEHT :
JeMoHCTpauuu:

3HAKOMCTBO C XMMMWYECKOI nocynon,

Cc npasunamu paboTbl B nabopatopun un
npuemamu obpalieHns ¢ 1abopaTopHbIM
060py10BaHUNEM.

dunsnyeckune ceoricTea obpasos
HeopraHNM4yecKnx BeLLeCTB - MeTas/10B

N HEMETAas/IOoB.

Cnocobbl pa3aeneHuns cmeceii
(bbnnbTpoBaHMe, BbiNnapuBaHue,
AvcTunnauns, xpomarorpadgusa).

OCHOBHble BUAbI AeATE/IbHOCTY
obyyaroLmxcs

PacKpbIBaTb CMbIC/ M3yYaeMbiX MOHATUIA.
PacKpbiBaTb PO/ib XMMWUMW B NPUPOJE W
XKV3HW YeN0BEKa, eé CBS3b C APYTUMY
HayKamu.

Pa3nmyaTth YNCTble BELLECTBA U CMECH;
0AHOPOAHbIE N HEOAHOPOAHbIE CMECH.
Pa3nnuath (U3MUECKME N XUMUNYECKME
SBMIEHMS.

CnepfoBaTh anropuTMam MCrosib30BaHuUs
3KCMepPUMEHTaNbHbIX METOAOB -
Ha6NOAEH NS N 3KCNEepUMEHTa.
Hab6ntoaatb ¥ ONUCbIBaTh 06BEKTHI

Npy NPOBeAEeHNN AEMOHCTPALMIA U
Na6bopaToOPHbIX OMbITOB MO U3YYEHUIO
(M3MUYeCKNX CBOIACTB BeLLECTB, CNOCO60B
pasfeneHns cMeceil BELLECTB.
MpoBOANTbL XUMUUYECKUIA SKCMEPUMEHT
npu pasaeneHnn cmecein (Ha npumMepe
OUYMCTKM NOBApeHHOI conun) B Xxoae
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12.

BeulectBa un
XMMUYeckume
peakuunmu

15

JlabopaTOpHbIE OMbITbI:

N3yyeHune n onucaHne HU3NYECKUX
CBOWCTB 06pa3L,0B HEOPraHNYeCcKnxX
BELLLeCTB.

N3yyeHne cnocoboB pasfesieHns cMecei
(c nomMoLWb0 MarH1Ta).

[MpakTnyeckne paboThbl:

Ne 1 MNpaBuna paboTbl B nabopatopum u
Npuémbl obpalLeHns ¢ 1abopaTopHbIM
060py10BaHUNEM.

Ne 2. PasgeneHune cmeceit (Ha npumepe
OYUCTKM NMOBAPEHHOW COMN)

ATOMbI N MONEKY/Ibl. XUMUYECKME
3nemMeHTbl. CUMMBO/bI XUMNYECKUX
3/1eMeHTOB. 1POCTble U CNOXKHbIE
BelllecTBa. ATOMHO-MOJIEKYNApHOe
yuyeHue.

Xunmnyeckasa opmyna. BaneHTHOCTb
aTOMOB XMMWNYECKNX 31EMEHTOB.
3aKOH NOCTOAHCTBA COCTaBa BELLEeCTB.
OTHOCKTeNbHAaA aTOMHas macca.
OTHOCUKTeNbHAaA MOMIeKyiapHaa Macca.
MaccoBas 40719 XUMUYECKOro 3/1IeMeHTa
B COEINHEHUN.

npakTu4eckom paboTbl Ne 2.

CnepfoBatb npasuiam nosib30BaHUS
XMMUYECKOW Nocyaon n nabopaTtopHbIM
obopypoBaHMeM, a Takxe npasuiam
obpalleHmns C XMMNYECKUMM BELLLECTBaMMU
B COOTBETCTBUW C MHCTPYKLMEN

MPY BbIMOTHEHUMN NPAKTUYECKOM
paboTbl No 1

BbicTpanBaTb pa3BéPHYTble MUCbMEHHbIE
N YCTHbIe OTBETbI C ONOPOIA

Ha MH(opMaLMIO U3 YyYeOHMKaA W
CNpaBOYHbIX MaTepmanos, rPamMmoTHO
MCNOMb30BaTb U3YUYEHHbIA MOHATUIAHBIN
annapart Kypca Xxumumm

Onpefensatb NPU3HAKN XUMUYECKUX
peakumnii, ycnoBus X NpoTeKaHus.
O6BACHATL CYLLHOCTb (PU3NYECKNX U
XUMWUYECKUX ABNEHNI C TOYKM 3peHUS
aTOMHO-MOJIEKY/IAPHOTO YUYeHUs.
Knaccuguuymnposatb XuMmuyeckume
peakuunm (No 4yncny n coctasy
pearnpyroLwmx n 06pasyroLmnxcs
BELL,eCTB).

CocTtaBnsATb (hopMy/ibl GUHAPHbBIX
BELL,ECTB MO BaJIEHTHOCTMW M ONpefensaThb
BaNEHTHOCTb MO (hopmy/iam BELLEeCTB.
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KonnuectBo Bemectra. Monbs. Mouisipras
macca. B3auMoCBsI3b KONMYECTBA, MACChI
Y YMCJIA CTPYKTYPHBIX €IUHUL] BEILIECTBA.
Pacuétel o popMynaM XMMHUYECKHX
COCIUHEHNU.

OU3NYECKIE U XUMUYECKHUE SIBJICHMSI.
XUMHUYECKas Peaklys U €€ NPU3HaKH.
3aKOH COXPAHEHUS MACCHI BEIICCTB.
XUMUYECKHUE YPABHEHHSI.
Krnaccupukanms XuMHYECKHX PEaKLnAi
(coemMHEHMS, PA3I0KCHHUS, 3aMEIIEHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

duznyeckne CBOCTBA 00Pa3IoB
HEOPraHUYECKUX BEILIECTB — METAJIOB
HEMETAJIJIOB.

OOpa3zupl BEMIECTB KOJIMYECTBOM 1 MOJIb.
duznvecKue IBICHUS (TJIABJICHUE BOCKA,
TasHUE JIbJIA, PACTUPAHUE caxapa

B CTYIIKE, KUTIEHUE U KOHJECHCALHS
BOJIbI).

XUMUYECKUE ABNIEHUS (TOPEHUE CBEYH,
NPOKAJTMBAHUE METHOM MPOBOJIOKH,
B3aMMOJIEHCTBHE CO/IbI TN MEJla

C COJISTHOM KMCTOTOH ).

HaGnronenne npu3HakoB MpOTEKaHUs

PaccraBnsaTe KO3 PULHECHTHI

B YPABHEHUSX XUMUYECCKUX PEAKIIUH.
Hab6nronare u onuceiBaTh 0OBEKTHI

NPU MPOBEACHUM IEMOHCTPALUil 1
Ja00paTOPHBIX OMBITOB.

[TpoBOIMTE BEIYUCIIEHUS IO PopMyIam
XUMUYECKHX COCIMHEHUH U YPABHEHUSM
XAMHAYECKUX PEAKLIA.

[IpuMEHSTE ECTECTBEHHO- HAY YHBIE
METO/IbI MO3HAHUS (B TOM YKCIIE
HaOIIOJICHUE, MOJIETTUPOBAHHUE,
SKCIIEPUMEHT U OCHOBHBIE ONIEPALIAN
MBICIIUTENIBHOMN AEATEIBHOCTH
(cpaBHEHUE, Knaccu(pukanms)
BricTpanBath pa3BEPHYTHIE TUCEMEHHBIC
1 YCTHBIE OTBETHI C OIOPOH

Ha uH(opmManuio u3 yueOHUKa 1
CIPABOYHBIX MATEPUATIOB, TPAMOTHO
HCTI0JIb30BATh N3y YCHHBIN MOHATUHHBINA
anmnapar Kypca XUMHAA
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XUMUYECKUX PEAKIUi (pa3JIOKEHUE
caxapa, B3auMOJICHCTBUE CEPHOM
KHACTIOTHI C XJIOPUAOM Oapusi, MOJTy YCHUE
U paznokenue ruapokcuaa mean (1)
IPU HArPEBAHWH, B3AUMOJACHCTBHE
Kenesa ¢ pactBopom conm meau (11).
OneITHI, WITIOCTPUPYIOILKE 3aKOH
COXPAHEHUS MACCHI.

Jlabopamopnwvie onvimut:

Coznanue MoIenei MOJIEKYJT
(IIapOCTEP)KHEBBIX ).

Onucanue PU3N4eCKux CBOMCTB
00pa3iioB HEOPraHMYECKUX BEIIECTB —
METAJIJIOB U HEMETAJIIOB.
HaGmronenune ¢puznueckux (MiaBieHUE
BOCKA, TASIHHE JIbJA) U XUMUYECKUX
(rOpeHue CBEUYM, MPOKATMBAHUE MEAHOMN
MPOBOJIOKH ) SIBJICHHIA.

HaGnronenune n onvicaHue MPU3HAKOB
NPOTEKAHUST XMMHYECKUX PEAKIAN
Pa3HBIX THUIIOB.

Buiuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MacChl
BELICCTB, MOJISIPHOM MaCChl, MaCChI

BCIIICCTB, MACChl U KOJIMYCCTBA BCILICCTBA,

MacCCOBOM J10JIM XMMUYECKOT0 AJIEMEHTA
1o opMyJie COEAMHEHUS,
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110 YPABHEHUSM XUMHUUYECKUX PEAKLIUIMA:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pPEareHTOB WIH MPOJYKTOB PEAKLMH

Hroro no pasaeny 20

Paszpnen 2. Baxueiimue npeacTaBuTe/Id HEOPraHUYeCKUX BEIIeCTB

2.1 | Bo3nyx. Kucmopon. 6
[Tonsarue

00 okcuaax

Boznyx — cmeck razos. Coctas BO3ayxa.
Kucnopon — 3;meMeHT 1 mpocToe
BELIECTBO. HaxoxxaeHue kucinopoaa

B IPUPOJIE, PUBNUECKUE U XUMUUYECCKHE
cBoiicTBa (peakuuu ropeHust). OKCHIBI.
[Tpumenenne kucnopoaa. CnocoOsl
MOJTyYEHUS] KACI0PO/ia B TaOOpaTopuu
IIPOMBILIIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H —
AJJIOTPOTHAS MOAM(PHUKALINS KUCIOPOAA.
TennoBoi 3PPHeKT XUMUUECKON PEAKIINH,
TEPMOXUMHYECKHAE YPABHEHUS, 3K30-

Y SHAOTEPMHUYECKUE peakuuu. TonImBo:
YIOJIb U METAH. 3arps3HEHUE BO3AYXA,
YCUJICHUE MAPHUKOBOTO 3P deKTa,
pa3pyLIeHAE 030HOBOTO CJIOSI.
Xumuueckuii IKCHEPUMEHM:
Jlemoncmpayuu.

KauecTBeHHOE onpeneneHme Coaepkanus
KHACTIOPO/Ia B BO3AyXE

[Toyuenue, cobupanue, paclio3HABaHUE

Hcnonb3oBaTh XUMUUECKYHO CUMBOJTUKY
IJ1st cocTaByieHus: JOPMYJT BELIECTB,
MOJIEKYJISPHBIX YPABHEHUH XUMUUECKUX
peakmuii ¢ y4aCTUEM KHUCIIOPOIa.
XapakTepHu3oBaTh (ONUCHIBATH ) COCTAB
BO3/yXa, (PU3NYECKUE U XUMUUECKUE
CBOICTBA KUCIIOPO/IA, CIIOCOOBI €70
NOJTYUYEHMsI, TPUMEHEHUE U 3HAUCHUE

B IIPUPO/JIC U KU3HU YEJIOBEKA.
CpaBHMBAThH peaKIi rOPEHUS 1
MEIJICHHOTO OKUCTICHUSI.

OOBSACHATH CYIIHOCTh KOJOTMYECKUX
npodJIEM, CBI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBaTh mpaBuiiamM O0€30MacHOM
paboThI B TaOOPaTOPUU MPU
UCMOJIb30BAHUU XUMUYECKON MOCY AbI U
000pyI0BaHUS, a TAKXKE TPaBUIIaM
oOpalieHus C TOPHOYUMH BEUIECTBAMMU.
[TnaHupoBaTh ¥ OCYIIECTRIATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
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1 A3YYECHUE CBOMCTB KUCIOPOIa.
HaGnronenne B3anMoAcHCTBHS BEILIECTB
C KUCJIOPOAOM U YCIIOBHS
BO3HMKHOBEHUS M MPEKPALLICHUS TOPEHUS
(moxapa).

Jlabopamopnwiii oneim:

O3HakoMJICHHE C 00pa3liaMi OKCHJIOB U
ONMCAHUE UX CBOMCTB.

Ipaxmuyueckas paboma:

Ne 3. Tlonyuenue u cobupanue
KHACTIOPO/J1a, U3YUYECHHE €0 CBOWCTB.
Buiyucnenusi:

MOJIEKYJISIPHOM MacChl KUCIIOpOAa U
030Ha Ha OCHOBAHUH aTOMHON MaCCEI
XUMHYECKOTO DJIEMEHTA,

KOJIMYECTBA, MACCHI BEIIECTBA

M0 YPABHEHUSM XUMUYECKUX PEAKIIUNA

NPOBOAMTH HAOTIOACHHUS, I€TATh BBIBObI
N0 Pe3yJIbTaTaM 3KCIEPUMEHTA

P MPOBEACHUN JTAOOPATOPHBIX OIBITOB
Y TIPAKTHYECKOH paboTHI.

BBIUMCIIATE KOTUYECTBO BELIECTBA,
00BbEM raza no GopMyJiaM.

YyacTBOBaTh B COBMECTHOM padoTe

B IpyMIIE.

BricTpanBath pa3BEPHYTHIE TUCEMEHHBIC
1 YCTHBIE OTBETHI ¢ ONOPOH

Ha uH(opManuio n3 yueOHUKA 1
CIPABOYHBIX MATEPHATIOB, TPAMOTHO
WCTIOJIb30BATh N3y YCHHBIN MOHATUWHBINA
anmnapar Kypca XUMHAA
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Bonopon. [Tonstue
0 KHCJIOTAX U COJAX

Bonopoa — anemMeHT 1 mpocToe
BEILIECTBO. HaxoxkaeHue Bogopoaa

B MPUPOAE, (PU3HUECKNE U XUMUYECKUE
CBOICTBA, MPUMEHEHHUE, CIIOCOOBI
roy4yeHus. Kucmorel 1 comu.
MonsipHblii 00bEM Ta30B. PacuéThl

0 XUMHAYECKUM YPABHEHUSM.
Xumuueckuiit IKCREPUMEHM:
Jlemoncmpayuu.

[Toydenune, cobupanue u

PackpbIBaTh CMBICH M3y4YaeMbIX MOHSATHIA
Y MIPUMEHSTD 3TH MOHATHS MPU OMTUCAHUH
CBOWCTB BEIIECTB U X IIPEBPALLIECHUN.
XapakTepu3oBaTh (OMKUCHIBATH)
(pU3AYECKME U XUMUYECKHE CBOWCTBA
BOAOPOJA, CIIOCOOBI €r0 NOMYYEHUS,
NPUMEHEHHE.

Cobupats nprOOp Isl NOTYUYEHUS
BOJIOPO/JIA.

Hcnonb30BaTh XMMUYECKY KO CUMBOJTUKY
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pacro3HaBaHKE BOAOPOAA.
BzaumoneicTBre BOIOpOaa ¢ OKCUIOM
meam (1)

Jlabopamopmwiti onvim:
B3aumonelcTBIE KHCIOT C METAJUTAMH.
IIpaxmuueckas paboma

Ne 4. Tlonyuenue u cobrpanue BOI0POA,
MU3YYEHUE €TO CBOWCTB.

Buiyucnenusi:

00BbEMa, KOJIMYECTBA BEILICCTRA ra3a

1O €r0 U3BECTHOMY KOJIMYECTBY
BELICCTBA MU O0BEMY

00BEMOB ra3oB MO YPABHECHUIO PEAKIIMU
Ha OCHOBE 3aKOHA OO BEMHBIX OTHOLIEHUIA
ra3oB

IJ1sl cocTaByieHus: JOPMYJT BELIECTB,
MOJICKYJISIPHBIX YPAaBHEHUH XUMUYECKUX
peaxkmuii ¢ yqyacTueM BOAOPOIA.
BBIUUCSATHE MOJISIPHY IO MACCY BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM Ta3a,
MAaccCy BEIIECTBA,;

[TpoBOAUTE pacUETHI IO YPAaBHEHUSAM
XUMHUYECKMX PEAKIIMA: KOJTMIECTBA,
00bEMA, MaCChI BEILIECTBA MO U3BECTHOMY
KOJIMYECTBY, 00BEMY, MacCe PEAreHTOB
WJIHM TIPOTYKTOB PEAKITUH.

CnenoBath mpaBuiiam O0€30MacHOM
paboThI B TaODOpaTOPUU MPU
UCIOJIb30BAHUN XUMHUYECKOM MOCY b ¥
000pyI0BaHUS, 4 TAKXKE TPaBUIIaM
oOpalieHus ¢ TOPHOYMMU BENIECTBAMU

B OBITY.

[TnannpoBaTh M OCYLIECTBIATH Ha
MPAKTUKE XUMHUECKUE IKCTICPUMEHTHI,
MPOBOJMTH HAOFOACHMS, I€TaTh BBIBOIbI
MO0 pe3yJbTaraM 3KCIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM padoTe

B TpYIIIE
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Bona. PactBopsl.
[lousarne
00 OCHOBAHUSX

duzndeckue CBOMCTBA BOJABL. Boa kak
PacTBOPUTEIL. XUMUUYECKUE CBOMCTBA
BO/IBI.

OcHoBaHus.

PackpbIBaTh CMBICIT U3yYaeMBbIX TOHATHNA
W IPUMEHATE 3T NOHATHSA [IPA ONTUCAHUH
CBOWCTB BEIIECTB U UX IIPEBPALLECHUN.
Xapaktepus3oBaTh (PU3NYECKUE U
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PactBopsl. Pome pacTBOpoOB B Ipupoie 1
B JKU3HU 4esoBeka. KpyroBopot Bobl
B MPUPOAC. 3arps3HEHUE TPUPOTHBIX
BOoA. OXpaHa 1 OYMCTKA IPAPOAHBIX BOA.
HacellieHHbIe 1 HEHACHIILIEHHBIE
pacTBOpel. PACTBOPUMOCTH BEILIECTB

B BoJIc. MaccoBast 10715 BELIECTBA

B pacTBOpeE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu.

PacTBOpeHME BEMECTB C pa3InYHON
PacTBOPUMOCTHIO.

BzanmoneicTsre BOABI C METATUIAMU
(HaTpUEM M KATbLIUEM ).
HccnenoBanue pacTBOPOB KUCIIOT U
IIETI0YEH C TOMOIIBIO HHAUKATOPOB.
Jlabopamopnwvie onvimul
HccnenoBanne 0coOeHHOCTEH
PacTBOPEHUS BEIIECTB C PA3INYHON
PacTBOPUMOCTHIO.

[IpurorosneHue pacTBOPOB

C OMPEAETEHHON MAaCCOBOM HOJIEH
pacTBOPEHHOTIO BEIIECCTBA.
Ipaxmuyueckas paboma

Ne 5. TTpurotoBneHue pacTBOpoB

C OMPEAETEHHON MAaCCOBOM HOJIEH
pacTBOPEHHOTIO BEIIECCTBA.

XUMHUYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEISE B TPUPOIHBIX MPOLIECCAX.
CocTaBysITh yPAaBHEHUSI XUMHYECKHAX
PEaKIANA C YYaCTHEM BOIBI.

OOBSICHATH CYIIHOCTh 3KOJIOTMYECKUX
npo0JieM, CBA3AHHBIX C 3arPSI3HEHUEM
NPUPOIHBIX BOJ, CIOCOOBI OUMCTKH BOBI
OT MPUMECEH, MEPBI MO OXPAHE BOA

OT 3arps3HCHUSL.

[1naHnpoBaTh U OCYIECTRIIATH

Ha MPAKTHKE XUMUYECCKHE
3KCIEPUMEHTBI, TPOBOAUTH HAOTIOACHHUS,
JIENIaTh BBIBOJIBI 110 PE3ybTaTaM
3KCIIEPUMEHTA TP MPOBEACHUHU
71a00PaTOPHBIX OMBITOB U MPAKTUYECKOM
paboTBhI.

CnenoBath mpaBuiiaMm O0€30MacHOM
paboThI B TAOOPaTOPUU MPU

W CIOJIb30BAHUN XUMUYECKOM MOCY bl U
000pyA0BaHUSI.

[TpoBOINTH BEIYKACIEHHS C TPUMEHEHUEM
MOHSTHS «MAcCoBasi 10Jis BEUIECTBA

B PAacTBOPEY.

BricTpanBath pa3BEPHYTHIE TUCEMEHHBIC
1 YCTHBIE OTBETHI C OIOPOH

Ha MHGOPMAIINIO U3 yYcOHUKA U
CIPABOYHBIX MATEPUAIOB, TPAMOTHO
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Buiuucnenusa:
C UCMOJIL30BAHUEM MOHATHUSI «MaccoBas
JIOJIsl BELIECTBA B PACTBOPEY

WCTIOJIb30BATh N3y YCHHBIN MOHATUHHBINA
armapar Kypca XUMuu

24

OCHOBHBIE KJTACCHI
HEOPraHUYECKUX
COCIMHCHUM

11

Krnaccu(pmkanns HeoOpraHuuecKkux
coequHennid. Oxcuapl. Kiaccupukanms
OKCHJIOB: COJICOOPA3YIOIINE (OCHOBHBIE,
KHACTIOTHBIE, aM(POTEPHBIE) U
HeconeoOpasyromme. HomeHnknarypa
OKCUJIOB. DU3NUECKUE U XUMHUUECKUE

cBoicTBa OKcHIOB. [ToyueHne OKCHI0B.
OcHoBanns. Kiaccupukanust OCHOBaHUIA:

EI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenknarypa ocHoBaHuii. PU3ndecKue
1 XUMUYECKUE CBOWCTBA OCHOBAHUH.
[Tony4eHue OCHOBaHUIA.

Kucnotel. Kinaccugukanms Kucior.
Howmenkmnarypa kucinot. Gusnyeckue
U XUMUAYECKUE CBOWCTBA KUCIIOT. Psan
aktuBHOCTH MeTaiioB H.H. bekerosa.
[Tonmy4enue KUCIOT.

Comu. HomeHnknarypa coseid.
Ou3nYeCKre U XUMUYECKUE CBOMCTBA
cousieil. [lonydyenue comei.
I'eHeTnueckas CBA3b MEXKIY KJaccaMu
HEOPTraHUYECKUX COCIUHEHUI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

KrnaccupuuupoBars nzyyaeMele
BEILIECTBA IO COCTABY U CBOMCTBAM.
CoctaBnsath GOPMYJIBI OKCHIOB, KACIIOT,
OCHOBAHUM, COJICH U HA3bIBATh UX

10 MEXKTyHApOIHOM HOMEHKIIATYPE.
[TporHo3upoBark CBOMCTBA BEILECTB

HAa OCHOBE OOIIMX XUMUYECKUX CBOHCTB
W3YYECHHBIX KJIACCOB/TPYIII BEUIECTB,

K KOTOPBIM OHM OTHOCSATCS.

CocTaBiATh MOJIEKYJISIPHBIE Y PABHEHU S
PEaKLAN, WUTFOCTPHAPY FOLINX
XUMHUYECKHE CBOHCTBA U CITIOCOOBI
MOJIyYEHUS BEILECTB U3YYEHHBIX
KJIACCOB/TPYIII, & TAKXKE
MOATBEPKAAIOIINX TEHETUYECKY O
B3aUMOCBS3b MEXKAY HUMHU.
[Tpon3BOAMTE BEIYUCIIEHUS

110 YPABHEHUSAM XUMUYECKUAX PEAKLIUANA.
[ImaHupoBaTh U OCYIECTBIIATh

Ha IPAKTUKE XUMHAYECKHE
3KCIEPUMEHTBI, TPOBOAUTH HAOTIOACHHUS,
JIEJIaTh BBIBOJIBI 10 PE3YJIBTATAM
AKCIEPUMEHTA MPH NPOBEACHUH
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
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OOpazipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIACCOB.

OnBITHL, UJUTFOCTPUPYIOLUE XUMUYECKHAE
CBOWCTBA KJIACCOB HEOPTaHUYECKUX
BELIECTB.

Jlabopamopnwvie onvimut

Onpenenenue pacTBOPOB KUCIIOT U
IIETI0YEHN C TOMOIIBIO HHAUKATOPOB.
H3yueHne B3anMOAEHCTBUS KUCIIOT

C METAJUTAMH, PEaKIUil HERTPATN3ALAH.
BzanmoneicTere pacTBopa cepHOit
KHACTOTHI ¢ okcuaoMm meau (11).
[TonyuyeHue HEpaCTBOPUMBIX OCHOBAHUH.
BrITecHEHHE OTHOTO METAIUIA IPYTUM
M3 pacTBOPA COJIH.

Ipaxmuueckas paboma

No 6. PemieHue 3KCrnepruMEeHTATbHBIX
3a1a4 no reMe « BaxkHenme Kiraccsl
HEOPTaHWYECKUX COECTUHEHUI).
Buiuucnenus:

10 YPABHEHUSAM XUMHUUYECKON PEAKLIHH:
KOJIMYECTBA BEUIECTBA, 00BbEMA, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEILECTBA,
00BEMY, Macce peareHTOB WIH
MPOYKTOB PEAKLIMH

padoT.

CnenoBaTh mpaBuiaM 0€30MacHOM
paboThI B JabOpaTopuu

IPU UCIOIB30BAHUH XUMUAYECKOM
MOCYIbl 1 000pYAOBaHMUSI.
BricTpanBath pa3BEPHYTHIC TUCEMEHHBIC
1 YCTHBIE OTBETHI C OIOPOH

Ha uH(opmManuio u3 yueOHUKa U
CIPABOYHBIX MATEPUATIOB, TPAMOTHO
WCTIOJIb30BATh N3y YCHHBIN MOHATUHHBINA
anmnapar Kypca XUMHAA

Hroro no pazaeny:
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Paszpnen 3. Ilepuoguyueckuii 3axon u Illepuoanyeckas cucrema xumudeckux dieMenToB /1. . MenaeneeBa. Ctpoenne
aTOMOB. XHMHU4Y€CKas CBsI3b. OKHCIUTE/ILHO-BOCCTAHOBUTEIbHbBIC PEAKIHH

3.1 | Ilepuoamyeckuii
3aKOH U
ITepuoanyeckas
cucTeMa
XUMHAYECKUX
DJIEMEHTOB

Crpoenue aroma

. U. Menneneena.

7

[lepBbiec MOMBITKK KIacCU(pUKALIU
XUMHYECKUX 311eMEHTOB. [loHsATHE

O rpynnax CXOAHBIX AJIEMEHTOB
(LIETOYHBIE U IIETOYHO3EMETbHBIC
METAJIJIbL, TAJIOTCHbI, HHEPTHBIC a3kl ).
ONEMEHTBI, KOTOPBIE 00Pa3yIOT
amM(OTEPHBIE OKCUABI U TUAPOKCUIBL.
[Teproanuecknii 3akoH. [ leproanueckas
CUCTEMA XMMHYECKHX 3JIEMEHTOB

J.1. Menneneesa. KopoTkornepuoaHas 1
JUTMHHOTIEpUOIHAsT (POPMBI
[leproauueckoi CUCTEMBI XUMHYECKUX
anemeHToB J[ .M. Menneneesa. [lepuoast
U Tpynibl. GU3HYECKUA CMBICTT
NOPSIKOBOr0 HOMEPA, HOMEPOB EPHOAA
Y TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. COCTaB aTOMHBIX
saaep. M3oromel. Onekrponbl. CTpoeHue
ANEKTPOHHBIX 000JIOYEK ATOMOB MEPBBIX
20 XUMHYECKHUX JJIEMEHTOB
[Tepuoanyeckoit cucTemMbl

J.1. MenneneeBa. XapakTepucTHKa
XUMHYECKOTO DJIEMEHTA

1O €70 NMOJIO’KEHUIO B [lepuoanyeckoi
cucteme J.U. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS paanyca

PackpbiBars CMBICT IEPHOAUYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOIHALBI
«Ileproanueckas cucTeMa XUMUYECKUX
sneMeHTOB /.M. Menaencenay.
MoaennpoBaTh CTPOEHHE aTOMa,
DHEPreTHYECKUX YPOBHEHN U TOAYPOBHEN
IIPY TTIOMOIIU PUCYHKOB, JJIEKTPOHHBIX
KOH(pUTyparuii 1 3JIeKTPOHHO-
rpaguyeckux GopMyl.

[TosicHATE pU3NYECKHl CMBICT
ITOPSAAKOBOI0 HOMEPA, HOMEPOB MEPUOIA
U TPYIIIBI SJIEMEHTA.

XapakTepru3oBaTh XUMUYECKUE SJIEMEHTEI
MEPBBIX TPEX NEPUOJIOB, KAITUNA, KAJTBLAMN
U UX COCAUHEHUS 10 MTOJI0KEHUIO

B [lepnonnueckoii cucreme

J.1. Menneneena.

OOBSICHATH 00IIKE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB XUMUYECKHUX
3JIEMEHTOB (M3MEHEHHUE PAJRYCOB
aTOMOB, AIEKTPOOTPULIATENIBHOCTH,
BAJICHTHOCTH ) M UX COCAMHEHUI

B IIpeaeax MajbIX NEPHUOI0B U TTIABHBIX
ITOATPYIII ¢ YYETOM CTPOEHUS UX
ATOMOB;
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ATOMOB XMMHUYECKHUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKHAX
CBOMCTB 1O IPYMIIAM U MEPUOIAM.
3naueHue [leproamyuecKkoro 3aKkoHa u
[TeproarUECKON CUCTEMBI XUMHYECKUX
BIEMEHTOB I PA3BUTHS HAYKU U
npaktuky. J[.M. Menzaenees — y4€HbIi 1
I'PXIAHVH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

B3anMoaeincTere ruApOKCHIA LIMHKA

C pacTBOpaMHU KUCJIOT U IIETOYEH.
MopaenupoBaHue CTPOEHUS MOJIEKYJT
[IPY ITOMOIIY PUCYHKOB, MOJIETIEN,
BNEKTPOHHBIX U CTPYKTYPHBIX POPMYJI.
Tabmuua «llepuoanyeckas cucrema
XUMHUYECKUX JJIEMEHTOB

JI.1. MenneneeBay.

Jlabopamopnwvie onvimul

O3HakoMIIeHHE ¢ 00pa3iiaMu METAJIIIOB U
HEMETAIIJIOB

YyacTBOBaTh B COBMECTHOM padboTe

B NIApPE WJIU PYIIIIE.

BricTpanBath pa3BEPHYTHIE TUCEMEHHBIC
1 YCTHBIE OTBETHI C ONOPOH

Ha HH(QOPMALHIO U3 YUeOHHUKA U IPYTHX
WCTOYHUKOB, B TOM uncie MHaTtepHeTa
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XUMHYECKas CBA3b.
OKHUCIUTEIBHO-
BOCCTAHOBHUTEIILHBIC
peakiuu

Xumuueckas cBa3b. KoBajaeHTHas
(MoNsIpHAst U HETIOJSIPHAs ) CBSI3b.
ONEKTPOOTPUIATETBLHOCTh XUMHYECKUX
ayieMeHTOB. MoHHas cBsA3b. CTENEHb
okuciacHusl. OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIE peakiuu. [ Iponecchl

PaCKpBIBaTB CMBICJI U3y4aCMbIX TOHSATHHA.

Onpenenars BUI XMMUYECKOM CBA3U

B COCIMHEHUU.

MozaenupoBaTh CTPOCHUE MOJIEKYJT
[IPA MIOMOIIU PUCYHKOB, MOJEIIEN,
BIEKTPOHHBIX U CTPYKTYPHBIX (OPMYJI.
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OKHCJICHUSI U1 BOCCTAHOBJICHUSI.
OKHCIIATENN U BOCCTAHOBUTEIIH.
XHAMHYECKU I SKCITIEPUMEHT: M3y YCHUE
00pasIioB BEIIECTB METAUIOB U
HEMETAJJIOB, B3AUMOJICHCTBUE
T'MIPOKCH/IA IMHKA C PACTBOPaMH KHUCIIOT
Y LIEJ0YEH, IPOBEICHUE OIBITOB,
WJUTFOCTPUPYIOLIUX MPUMEPHI
OKHCITUTENbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu
PA3IIOKEHMSI, COCTUHEHUS ).
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu.

OnbITHL, UUTFOCTPUPYIOLTUE TPUMEPHI
OKHCITUTENbHO-BOCCTAHOBHUTEIIBHBIX
peakuuii (ropeHue, peakun
PA3IIOKEHMSI, COCTMHEHU )

Hcnonp30Bars XUMHYECKY KO CUMBOJIUKY
JUTSL COCTABJICHUsT (POPMYJT BELLIECTB,
3IEKTPOHHOTO OalaHca PEAKIIMIA.
Onpenenars CTENEHb OKACIEHUS ATOMOB
XUMHUYECKHX 3JIEMEHTOB MO GOopMyJiaM U
COCTaBIIATH (POPMYJIbI OMHAPHBIX
COCIMHEHNHN 10 CTENICHU OKUCIICHUS
ATOMOB XMMHYECKHUX JIEMEHTOB.
Onpenensate OKUCIUTENb U
BOCCTaHOBUTENL. PaccTaBisaTh
KO3(PPUIMEHTHI B CXEMAX MPOCTHIX
OKHUCJIATEIBHO-BOCCTAHOBUTEBHBIX
PEaKIAil METOAOM DIIEKTPOHHOTO
OanaHca.

Habnronare XUMHYECKHAE OTBITHI

10 NJIaHY, QHAIM3UPOBATh U IENIATh
BBIBOJIBI.

Hcnons3osare UKT mis coznanns
MOJIEJIEN, TOATOTOBKH ITPE3CHTALNH,
JOKJIAQ0B T10 TEME.

BricTpanBars pa3BEPHYTHIE TMCHMEHHBIE
1 YCTHBIE OTBETHI € OITOPOil Ha
uH(}OpPMALUIO U3 yYeOHUKA U IPYTUX
MCTOYHHMKOB, B TOM 4nciie MHTEpHETa

Hroro no pasaeny 15
PesepBHOE Bpems 3
OBIIEE UMCJIO HACOB 68
[TO ITPOI'PAMME
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9 KUIACC

HaunmenoBanue
Pa3AeIoB U TEM
y4eOHOI0 mpeaMeTa

KonmnuecTBo
4acoB

Conepxanne 00yUYeHHs

OCHOBHBIE BUJIBI IEATEIIBHOCTH
00y4aromuxcs

Paspnen 1. BemecTtBo 1 XMMH4YECKHE peak

1105071

IToBTOpEHHKE H
yrayOJieHue 3HaHU i
OCHOBHBIX Pa3ciiOB
Kypca 8 kmacca

5

[Tepuomnueckuii 3akoH. [lepuoanueckas
CUCTEMA XUMUYECKHUX BJIEMECHTOB

JI.1. Menneneea. CTPOCHUE aTOMOB.
3aKOHOMEPHOCTH B I3MEHCHHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kajusl, KaJbIUs U UX
COCIMHEHUI B COOTBETCTBAU

C MOJIOKEHUEM BJIIEMEHTOB

B [ lepnoanveckoi CUCTEME U CTPOCHUEM
HX aTOMOB.

CrpoeHue BEMECTBA: BUABI XUMUYECCKOM
CBSI3U. THIBI KPUCTATUTMUECKHUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEIICCTBA OT TUMNA KPUCTAULTAYECKOM
PEMIETKH W BUIa XUMUYECKOM CBSI3U.
Krnaccugukanms 1 HOMEHKIIATypa
HEOPraHWYECKUX BEMIECTB. XUMUUECCKUE
CBOMCTBA BEIIECCTB, OTHOCALIIUXCS

K Pa3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COCAVMHEHUI, TCHETUYECKASI CBS3b

HCOPraHn4CCKuXx BCIICCTB.

XapakTepu30BaTh XUMUYECKUE DIIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KaUs U KaJIbIUs
1o MX MOJIOXKEHUIO B [leprnoandeckoi
cucreme J1. . Menaeneena.
Knaccugunupopars 1 Ha3bIBaTh
HEOPraHWYECKUE BEMICCTBA U3y YEHHBIX
KJTACCOB.

OnuckiBaTh 00IINE XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh CBOMCTBA MPUMEPAMHU
MOJICKYJISPHBIX YPABHEHU I XUMUYECKHUX
peaKuunii.

Onpenensarb BUJ XUMUYECKOH CBS3H U
TUI KPUCTAJUTMYECKON PEMIETKI
BEIICCTBA.

[TporHo3upoBaTh CBOKWCTBA BEIIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpanBarh pa3BEPHY ThIE TUCEMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOit

Ha UH(OPMALIMIO U3 YUEOHUKA U
CIPABOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuueckuii IKCREPUMEHM;
Jlemoncmpayuu:

O3HAKOMJIEHUE C MOJETISAMU
KPUCTAJNIMYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAIIOB
¥ HEMETAJUIOB (rpadura v anmasa),
CJIOHBIX BEHIECTB (XJIOpUAa HATPUS)

WCII0JIB30BATh N3YYECHHBIN TOHATHHHBINA
arrapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XAMHYECKHX
peaxkumit

Knaccupukanms XUMHYECKAX PEAKIMIA
N0 Pa3JIMYHbIM MPU3HAKAM (I10 YUCITY U
COCTaBY YUYaCTBYIOIIUX B PEAKLIIMU
BEIIECTB, M0 TEIIOBOMY 3P QeKTy,

10 U3MEHEHUIO CTENEHEN OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB,

10 0OpPaTUMOCTH, 110 yYACTHIO
Katajm3aTopa). JK30- U
SHAOTEPMHUYECKHE PEAKIIH,
TEPMOXUMHUYECKHE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMHUYECKOM
peakuun. [lonstre 06 0OpaTUMbIX

1 HEOOPATUMBIX XUMHYECKAX PEAKLIUSX.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTCHHBIX
peakuusx. [lonarue o karaiuse.
[ToHsITHE O XUMUYECKOM PABHOBECHUH.
DaKTOpPBI, BIUAIOIIME HA CKOPOCTH
XUMHUYECKON PEAKIIMH U TTOJIOKCHUE
XUMHUYECKOTO PABHOBECHSL.
OKUCIHATENBHO-BOCCTAHOBUTEITLHBIE

PackpbIBaTh CMBICI U3y4YacMBbIX MOHSATHIA
Y PUMEHSTH 3TH MOHSATHS TPU ONMUCAHUT
CBOWCTB BEIIECTB U UX IIPEBPALLICHUN.
KrnaccupuuupoBars XUMAYECKHE
PEAKIMH 110 PA3JIMYHBIM TPA3HAKAM.
YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOH PEaKIIMK OT Pa3IMYHbIX
(hakTopOB.

[Iporuo3upoBars BO3MOKHOCTH
NPOTEKAHU S XUMUYECKHUX MTPEBPALLEHUIA
B PA3JIMYHBIX YCIOBUSIX.

Onpenensite OKUCTUTEND U
BoccTraHoButenb B OBP.

CocTaBATh 3JEKTPOHHBIN OanaHc
peaKimu.

[Tpon3BOINTE BBIUYMCIICHHUS

10 XUMUYECKUM YPABHEHUSIM.
YyacTBOBaTH B COBMECTHOM padoTe

B NIAPE WM TPyNIeE.

BricTpanBarh pa3BEPHYTHIC MHCHMEHHBIE
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peaKuum, SJEKTPOHHBINA OajlaHC
OKHUCJIATEIBHO-BOCCTAHOBUTEIBHOM
peakumu. COCTaBIICHUE YPABHEHUI
OKHCITUTENTbHO-BOCCTAHOBUTEIIBHBIX
PEaKLMid C UCNIOJIB30BAHUEM METO1A
AJIEKTPOHHOIO OanaHca.

Xumuueckuii IKCREPUMEHN:
Jlemoncmpayuu:

HccenenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON PEAKIIMU OT BO3AECUCTBUSA
pa3nuuHbIX (PAKTOPOB.

OnbIThI, HJUTFOCTPUPYIOLIUE TPUMEPHI
OKHCITUTENTbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NOXKEHHS, COCTMHCHUSA ).
Buiyucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
pPEarcHTOB WM MPOAYKTOB MO
YPABHEHHSIM XUMHYECKHX PEAKIUIA

1 YCTHBIE OTBETHI C OIIOPOH

Ha uH(pOpMAINIO U3 YUYEOHHUKA 1
CIIPaBOYHBIX MATEPHUAIIOB, TPAMOTHO
WCII0JIB30BATh N3YYECHHBIN TOHATHHHBINA
arnmapar Kypca XuMHuH

1.3

ONEKTPONIUTHYCCKAS
JCCOLAIHS.
XUMHUYECKUE
peaKmn

B pacTBOpax

Teopus ANEKTPOIUTUYECKOM
JUCCOLMALIMU. DNEKTPOJIUTEL U
HERJIEKTPONIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M TUCCOLUAlliY BEIECTB

C Pa3IMYHBIMU BUIAMH XUMHUECKON
cBs3u. CreneHb aucconuanu. CUIIbHBIC
U Ca0ObI€ DJICKTPOJIUTHI,

Peaknyin noHHOrO 0OMeHa. Y CltoBus

PackpbIBaTh CMBICT M3y4acMbIX TOHATHH,
a TaK)KE CMBICIT TEOPUH
ANEKTPOIUTAYECKON TUCCOLUALINH.
OOBACHATH TPUYUHBI
AJNEKTPONPOBOJIHOCTH BOJHBIX PACTBOPOB
BEIIECTB, Pa3INyaTh CJIA0bIC U CUIIBHBIE
AIIEKTPOJIUTHI.

CocTaBlATh YpaBHEHUS TUCCOLMALIAN
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NPOTEKAHUS PEAKLIMI HOHHOTO OOMEHA,
MOJTHBIE U COKPALIIEHHBIE MOHHBIE
ypaBHEHUS peaknuii. CBOWCTBA KMCIIOT,
OCHOBAHUM U COJIEN B CBETE
NPEACTABICHHIA 00 JIEKTPOTMTUYECCKOM
aucconmanui. KauecTBeHHbIE peakinu
Ha UOHBIL. [IoHATHE O TUAPOIU3E CONEH.
Xumuuecxkuii IKCnepumMeHm:
Jlemoncmpayuu:

HccnenoBanue 35IEKTPONPOBOIHOCTH
PacTBOPOB BEILECTB, MpoLiecca
JUCCOLMALIMUN KUCIIOT, LICTOYEH

1 coJici (BO3MOKHO UCTIOJIb30BAHUE
BUJIEOMATEPHAJIOB).

OnbIThl, WIITIOCTPUPYIOLIME MPU3HAKH
NPOTEKAHUS PEAKLMI MOHHOTO OOMEHA
(oOpazoBaHue 0OcajiKa, BhIJICIICHUE rasa,
00pa3oBaHKE BOBI).

PacniozHaBaHre HEOPraHWYECKUX
BEIICCTB C MOMOIIBbIO KAY€CTBEHHBIX
peaxkiuii Ha NOHBL.

Jlabopamopmwiii oneim:

H3ydeHue npu3HaKkoB MPOTEKAHUS
peaKkuu HOHHOTO 0OMEHA B pacTBOpax
AIIEKTPOJIUTOB (C 0OPA30BAHUEM OCAIKA,

BBIJICJICHUEM Ta3a, 00pa30BaHUEM BO/IbI).

Ipaxmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, TTOJIHBIE U
COKpaLEHHBIE HOHHBIE YPABHEHU S
XUMHYECKHUX PEAKIIMii MOHHOTO 0OMEHA,
KpaTKue NOHHBIE YPABHEHUS ITIPOCTHIX
peaKuuii ruApOJIN3a COJIEH.
XapakTepru30oBarTh 00IINE XUMUYECKUE
CBOICTBA BELLECTB PA3JIMYHBIX KIIACCOB
Ha OCHOBE TEOPUH DJIEKTPOITUTHIECCKOMN
JUCCOLMALIMN;, TIOATBEPKAATH CBOMCTBA
[IPUMEPAMH MOJIEKYJIAPHBIX X HOHHBIX
YPaBHEHUA XUMUYECKUX PEAKITUA.
Perrare sxciepuMeHTaIbHbIE 3a1a41
10 TEME.

[ImanupoBaTe 1 OCYIIECTBIATE

Ha MPaAKTUKE XUMHYECKUE

OKCIICPUMCHTEI, IIPOBOAUTDL Ha6J'IIOI[eHI/I$I,

ACJIaThb BBIBOALI 110 PC3yJibTaTaM
OKCIICPUMCHTA IIPHU HIPOBCACHUHA

71a00paTOPHBIX OMBITOB U MPAKTHYECKUX

pador.

CnenoBarh npaBuiiaM O€30MacHO
paboThI B J1a0OpaTOpUM MPU
UCMOJIb30BAHUN XUMUYECKOH MOCY IbI U
000pyI0BaAHUSL.

HpOBOI[I/ITB BBIYHUCICHHUA 11O XUMHWYCCKUM

yPaBHEHUSIM.
VYyacTBOBaTH B COBMECTHON padoTe
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Noe 1. PemieHue 3KkCne puMeHTAIBHBIX
3a/1a4 10 TEME.

Buiyucnenus:

10 YPABHEHUSAM XUMUYECKUX PEAKIUN

B Mape WK TPYIIIE.

BricTpanBarh pa3BEPHY THIE MUCEMEHHBIC
1 YCTHBIE OTBETHI C OITOPOi

Ha HHPOPMAaLHIO U3 YUeOHUKA U IPYTHX
VCTOYHUKOB UH(POPMALIAN, B TOM YHCIIE
Hnrepnera

Hroro no pazaeny

17

Paznen 2. Hemera/sIbI 1 X CO€THHEHUSA

2.1 | O0was 4
XapaKTEPUCTUKA
XUMHUYECKUX
3JIEMEHTOB
VIIA-rpynmnsl.
l"anorensl

OO01mas XxapaKTepUCTHKA FAJIOTCHOB.
OcoOEHHOCTH CTPOCHHS ATOMOB,
XapAKTEPHBIC CTEMEHH OKUCIICHMSI.
CrtpoeHue U PU3NYECKHE CBOMCTRA
MNPOCTHIX BEIMIECTB — FAJIOrCHOB.
XUMHUYECKUE CBOMCTBA HA TIPUMEPE
xJiopa (B3auMOJICHCTBHE C METAJUIAMM,
HEMETAJUTAMMU, IET0YaMHU ).
Xnoposoaopoa. CoJisiHast KUCIOTA,
XUMHAYECKHE CBOMCTBA, IOy YEHHE,
npuMeHeHue. JleiicTere Xaopa u
XJIOPOBOAOPOJA HA OPTraHW3M YEJIOBEKA.
Baknelmme X0puasl 1 KX HAXOKICHHUE
B IPUPOJIE.

Xumuuecxkuii IKCHEPUMEHM:
Jlemoncmpayuu:

OnbIThl, OTpAKAOIINE PUINIECCKUE U
XUMHUYECKHE CBOMCTBA raJIOTEHOB U UX
COCIMHEHHI (BO3MOYKHO HCIIOJIB30BAHHE

OOBACHATH 00LIHME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAIIJIOB U X
COCIMHECHUN B IIPEJEIax MaJIbIX
NEPHUOJOB U TJIABHBIX TOATPYMI
[leproanyecKoi CUCTEMBI XUMHYECKHAX
DJICMCHTOB C YUCTOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U
XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECCTB
raJIOr€HOB (HAa MPUMEPE XJI0pa) U
CJIOXKHBIX BEIIECTB (XJIOPOBOAOPOAA,
XJIOpUAa HATPUs ), COCOOBI UX
NOJTyYEHUS, MIPUMEHEHUE U 3HAYEHUE

B IPUPOJIE U J)KA3HU YEIIOBEKA.
Onpenensars XJ0pua-uOHBI B PACTBOPE.

[ ImaHrpoBaTe M OCYIIECTBIATH

HA MPAKTHKE XUMUYECKHE
3KCIIEPUMEHTHI, TPOBOAUTH HAOIKOACHUS,
JIeNIaTh BBIBOJBI MO PE3yJIbTaTaM
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BUJICOMATEPHAJIOB).

O3HaKoMJIEHHE ¢ 00pa3liaMy XJIOPUAO0B
(raJloreHua0B).

Jlabopamopnwiii oneim:

H3yyeHune CBOMCTB CONAHON KUCITOTHI.
[TpoBeneHNE KaYECTBEHHBIX PEAKIMi
Ha XJIOPUA-UOHBI.

Ipaxmuyueckas paboma

No 2: Tlony4deHue COJISTHOM KUCIIOTHI,
M3YUYEHHUE €€ CBOWCTB.

Buiyucnenusa:

N0 YPABHCHUSM XUMHUYECKUX PEAKLHIA,
€CJIM OIIH U3 PEArcHTOB JaH B U30BITKE

SKCIIEPUMEHTA MTPU MPOBENCHUHT
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pador.

CnenoBath mpaBuiiaMm 0€30NacHOM
paboThl B JTabOpaTopuun

IPU UCTIOJIb30BAHUH XUMUYECKON
MOCY/Ibl K 000PYAOBAHMSI.

BricTpanBarh pa3BEPHY THIE MUCEMEHHBIC
1 YCTHBIE OTBETHI C OITOPOi

Ha uH(}OPMAINIO U3 YUYEOHHUKA U
CIPAaBOYHBIX MATEPUATIOB, TPAMOTHO
WCII0JI30BATh N3YYECHHBIN TOHATHHHBINA
anmnapar Kypca XMMHA1

22

Ob6mias
XapaKTEPUCTHKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpynmsr. Cepa
n €€ COCIMHEHUS

OO0m1as XxapakTepuCTHUKA SJIEMEHTOB
VIA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTEMECHU
OKHUCJICHUSI.

CrtpoeHue U PU3NUECKHE CBOMCTRA
MPOCTHIX BEMICCTB — KMCJIOPOJA U CEPBHI.
AJIIOTPOMHBIE MO (PHUKAIMN KKCIIOPOIa
U cepbl. XUMUUYECKHUE CBOMCTBA CEPHI.
CepoBo0pOI, CTPOCHUE, (PUBHUECCKUE U
XUMHAYECKHE CBOMCTBA.

OKCHJIBI CEPBI KaK TPEICTaBUTEIN
KUCJIOTHBIX OKCHJIOB.

Cepnas kucnota, pu3n4ecKue u
XUMUYECKUAE CBOMCTBA (00IIHE KaK

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3MCHEHUHU CBOMCTB 3JIECMEHTOB
VIA-rpynnsl 1 X COSTMHEHUH C YYETOM
CTPOEHHMSI KX aTOMOB.
XapakTepu3oBarh (PU3UUECKUE U
XAMUYECKHE CBOMCTBA MIPOCTOrO
BEILECTBA CEPBI U €€ COSTMHEHUN
(cepoBOIOPOA, OKCUAOB CEPBI, CEPHOM
KHCJIOTBI, CYJIb(ATOB), CIIOCOOBI MX
NOJTyYECHUS, IPUMEHEHUE U 3HAYEHUE
B IPUPOJIE U J)KU3HU YEJIOBEKA.
Onpenensate HaMM4Ke Cyab(aT-uHOHOB
B PAcTBOPE.

OOBACHATH CYHTHOCTb S3KOJIOTUYECKUX
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NPEACTABUTEINS KJIACCa KUCIIOT U
cnenuduueckue). XUMUYECKUE PEAKIIAH,
JEKALUE B OCHOBE MPOMBIIIEHHOTO
cnoco0a Moy4YeHUsl CEPHON KUCIIOTHI.
[Tpumenenne. Coli CEPHOI KUCIIOTHI,
KAQUECTBEHHAs PEaKUsl Ha CYJIb(aT-uoH.
Haxoxxaenue cepol U €€ COCAMHEHU I

B IpUpoe. XUMHAYECKOE 3arpsa3HEHNE
OKPYIKArOIIENR CPEAbI COCTUHEHUAMHA
CepbI (KUCIIOTHBIE TOKIH, 3arPSI3HEHHUE
BO3/1yXa M BOJOEMOB), CIOCOOKI €10
PEIOTBPALLICHUS.

Xumuuecxkuii IKCHEPUMEHM:
Jlemoncmpayuu:

O3HakoMJIEHHE ¢ 00pa3LaMu Cephl U €€
COCTUHEHUSIMH (BO3MOKHO
MCIOJIb30BAHUE BUACOMATEPHATIOB ).
Hab6nronenne nponecca oOyriiBaHus
caxapa 1o IeMCTBUEM
KOHLIEHTPUPOBAHHOM CEPHON KHUCIIOTHL.
Jlabopamoptwvie onvimul:

H3yueHre XuMUYECKHX CBOMCTB
pa30aBIECHHOMN CEPHOI KUCTOTHI.
[TpoBeneHNE KAUECTBEHHON PEAKIIMM HA
cyJib(paT-uoH U HAOJIOICHUE MPU3HAKA
¢€ OpoTeKaHus

npo0JIEM, CBSI3aHHBIX C EPEPabOTKOM
COCIMHEHUN CEPBI.

[ ImaHrpoBaTe M OCYIIECTBIATH

HA MPAKTUKE XUMUUYECKUE
3KCIIEPUMEHTHI, TPOBOANUTH HAOIIOACHUS,
JIeNIaTh BBIBOJIBI IO PE3YJIBTATAM
AKCIEPUMEHTA.

CnenoBath npaBuiaMm 0€30NacHOM
paboThl B J1abopaTopuun

[PU UCHIOJIB30BAHUM XUMUYECKOMH
nocyAsl U1 000pYy TOBAHMSI.
[Tpon3BOAUTE BEIYMCICHHUSI

M0 XUMHUYECKUM YPABHEHHUSIM.
Hcnonb3oBaTh NPy BLIMOJIHEHUH
y4eOHBIX 3aJaHHI TEKCTHI yYeOHUKA,
CIPABOYHBIEC MATEPUATIBI
(ITepnoanyecKkyro CUCTEMY XUMUYECKHAX
anemenToB J[. 1. MenaeneeBa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUIA U
COJIEH B BOJE, JIEKTPOXUMHUYECKUI PAL
HANPSDKEHUH METAUIOB).

Hcnonb3oBaTh NPU BLIMOJIHEHUH
y4eOHBIX 3aJJaHHId U B TPOLIECCE
UCCIIEIOBATENLCKOMN NEATEIBHOCTH
HAYYHO-MTOMYJISIPHY KO JTUTEPATYPY
XUMHYECKOTO COACPKAHMUSI, CIIPABOYHBIE
MaTepuabl, pecypcel IHTepHETA
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OOmas
XapaKTEPUCTUKA
XUMHYECKUX
JJIEMEHTOB
VA-rpynsil.

A3ort, hocdop n ux
COCIMHEHUS

OO0wast XapakTeprCTUKA SJIEMEHTOB
VA-rpynmbl. OCOOEHHOCTH CTPOEHU S
aTOMOB, XapaKTEPHBIE CTEIIEHU
OKHCJICHHSI.

A30T, pacCIpOCTPAHEHUE B TPUPOJIE,
(U3AYECKNE U XUMUYECKHIE CBOWCTRA.
Kpyrosoport azora B mpupoze.
AMMHUaK, €ro pU3nIecKre 1 XUMHUICCKHE
CBOICTBA, MOJyYEHUE U PUMEHEHHE.
Conu aMMOHMSI, UX (PU3NUYECKUE U
XUMHUYECKHE CBOWCTBA, TPUMEHEHUE.
KauecTBeHHas peakiysi Ha HOHBI
AMMOHMUSI.

A30THas KUCJ0TA, €€ MOJTyYCHUE,
(pU3AYECKME U XUMUYECKHE CBOMCTBA
(oOurre Kak npeacTaBuUTENs Kiacca
KHUCJIOT U CHCIU(UUYECKHUE).
Hcnonb3oBaHre HUTPATOB U COJIEH
AMMOHHMSI B KQUE€CTBE MUHEPATTLHBIX
yA00peHnii. XMMHUYECKOE 3arps3HEHUE
OKPYIKarOIIENR CPEAbI COCTUHEHUAMHA
a30Ta (KUCIIOTHBIE JOXK/H, 3arPA3HEHUE
BO3/lyXa, MMOYBBI U BOJOEMOB).
docdop, ATIOTPOITHBIE MOAUDUKALIMH
(dochopa, PU3NIECKUE U XUMUUECCKUE
coiictBa. Okcun Gpocdopa (V) u
(docdopHas kucnoTa, PU3NIECKUE U

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB 3JIEMEHTOB
VA-rpynmbl U UX COEJIMHEHUH € yUETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (PU3UUECKUE U
XUMUYECKNE CBOWCTBA MPOCTHIX BELIECTB
azota v ochopa u X COETUHEHU I
(aMMmaKa, coJieid aMMOHUS, a30THOMN
KHCJIOTBI, HUTPATOB, Okcuaa gocdopa (V)
u (pocpopHOi KHCTOTHI, pochaTos),
CMOCOOBI UX MOJYUYESHHS, TPUMEHEHUE U
3HAYEHUE B MPUPOJC U JKU3HU YETIOBEKA.
Onpenensate HOHBI aMMOHHUS U (pocdat-
WOHBI B PacTBOPE.

OOBACHATH CYIITHOCTh 3KOJOTMUECKUX
npo0JIEM, CBSI3aHHBIX ¢ HAXOKICHUEM
coenuHeHui azora u gochopa

B OKPY>KaroIIen Cpeae.

[ImaHrpoBaTe M OCYIIECTBIATH

HA MPAKTUKE XUMUUYECKUE
AKCHEPUMEHTHI, MPOBOAUTH HAOIIOICHHUS,
JeNaTh BBIBOJIBI IO Pe3yJibTaTram
AKCIEPUMEHTA MTPU TPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKOM
paloTHI.

CnenoBath npaBuam 0€30nacHOM
padoTsl B 1a00paTopun
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XUMHUYECKHE CBOICTBA, MOJyYCHHUE.
Hcnonb3oBanue pocdaro B KaUECTBE
MUHEPATbHBIX Y TOOPEHHIA.
Xumuueckuii IKCnepUMeHm:
Jlemoncmpayuu:

O3HaKOMJIEHHE C PUBNUECKUMU
cBoiicTBaMu azota, pocdhopa

Y UX COCTMHEHUH (BO3MOKHO
MCIOJIb30BAHUE BUACOMATEPHATIOB ).
O3zHakomyIeHHE ¢ 00pa3laMu a30THBIX U
(hochopHBIX yA0OPEHUIA.

[Tony4enue, cobupanue, paco3HaBaHUE
1 A3yYCHHAE CBOMCTB aMMHAaKa.
BzanmopeiicTBre KOHLICHTPUPOBAHHOMN
A30THOM KUCJIOTHI C MEJIBIO (BO3MOYXKHO
WCIOJIb30BAHUE BUACOMATEPHATIOB).
Jlabopamoptwie onvimur:

[TpoBeneHNE KaYECTBEHHBIX PEAKIII
Ha MOH aMMOHHUA U (ocdaT-uoH, u
W3YUYCHHE MPU3HAKOB UX MPOTECKAHHUSI.
Ipaxmuyeckas paboma

Ne 3: TTonyueHne ammuaka, u3y YHeHUe
€ro CBOUCTB.

Buiyucnenus:

N0 YPABHEHUSIM XUMHUYECKHAX PEAKINiA

ITPYU UCITIOJIB30BAHUM XUMUYECKON
nocyAbl U1 000py TOBAHMSI.
[Tpon3BOAUTE BEIYUCIICHUS

10 XUMHYECKUM YPABHEHUSIM.
Hcnone30Barh NPy BBITIOJTHEHUA
y4eOHBIX 3aJaHHI TEKCThI yYeOHUKA,
CIIPABOYHBIE MATEPHAATIBI
(MEpUOINYECKY IO CUCTEMY XUMUYECKIX
anemenToB J1. . Menneneena, Tadbauiy
PacTBOPUMOCTH KUCJIOT, OCHOBAHUNA U
COJIEH B BOJIE, DJIICKTPOXUMHUYECKUIN P
HANPSDKEHUH METAJUIOB)
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OOmas
XapakTepUCTHKA
XUMUYECKHUX
DJIEMEHTOB
IVA-rpymmsl.
Yrnepoa u
KPEMHUMN, U UX
COCIMHEHHSA

OO0wast XapakTeprCTUKA SJIEMEHTOB
IVA-rpynnel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENECHU
OKHCJICHHSI.

VYriepoa, aluioTPONHbBIE MO (DUKALIIH,
pacrnpoCcTpaHEHHUE B MPUPOJE,
(DU3NYECKUE U XUMHUYECKUE CBOMCTRA.
AncopOuus. Kpyrosopot yriepoaa

B MIPUPOJIE.

Okcujbl yriiepoaa, ux (GU3N4eCcKue u
XUMHUYECCKHE CBOMCTBA, JCHUCTBUE

Ha ’KUBBIC OPraHU3MbI, MOJTYYEHUE U
MIPUMEHEHUE. DKOJIOTUYECKHE
npoOJIEMBI, CBSI3AHHBIE C OKCUAOM
yriepoaa (I1V), runoresa rimobaibHOTO
MOTEIUICHUS KJIIMMAaTa, MapHUKOBBIA

3 dexkr.

YronbHas KUCIIOTa U €€ COJH, UX
(UBHYECKUE U XUMUYECKUE CBOMCTRA,
MOJIyYEHUE U MPUMECHEHUE.
KauecTBeHHas peakuus Ha kKapOoOHaT-
WOHBL. Mcnonb3oBaHue kKapOOHATOB

B OBITY, MEJIMIIMHE, TPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIHCTBE.
[TeproHaYATBHBIC TOHATHS

00 OpraHMYeCKUX BEIIECTBAX KaK

0 COCIMHEHMSIX YIiiepoa (METaH, 3TaH,

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3MCHEHUHU CBOMCTB 3JIEMEHTOB
[VA-rpynnel u uX COCAMHEHUIN C YUETOM
CTPOEHHMSI KX aTOMOB.

XapakTepu3oBaTh (PU3UUECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEICCTB
YIAEPOAA U KPEMHUS M UX COCAMHCHUN
(OKCHJIOB YIJIEPOJA, YTOIBHON KUCIIOTHI,
KapOOHATOB, OKCH/IA KPEMHUS,
KPEMHUEBOM KUCITOTHI, CHJIMKATOB),
CHocO0bI MX OJYYEHUS, MPUMEHEHHUE U
3HAUEHUE B MPUPOJIE U KU3HU YETIOBEKA.
OOBACHATH NTPUUMHHO-CIIEICTBEHHY O
CBsI3b. CTPOCHHUE BELIECTBA — CBOMCTBA
— TMPUMEHEHUE — HA PUMEPax
COCIMHECHUH YIJIEPOIA U KPEMHUHL.
Onpenensarb KapOOHAT- U CHJTUKAT-UOHbI
B PAcTBOPE.

OOBACHATH CYIIHOCTb SKOJIOTHYECKUAX
mpo0JIeEM, CBA3aHHBIX C HAXOKICHUEM
YIJIEKUCIIOTO ra3a B OKPY KaroUlei cpee.
[ToarBepxnaTh 0OCOOEHHOCTH COCTaBa
OPraHUYECKUX BEIIECCTB TPUMEPAMU
OPOCTBHIX COCAMHEHMIA (METaH, ITaH,
STUIICH, AUCTHIIEH, STAHOJI, TJIULICPHH,
YKCYCHAsl KMCJIOTA), B3aUMOCBSI3b
HEOPraHWYECKUX COCTUHEHHI yTIiiepoia u
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STUJICH, ALETUIICH, TAHOJI, TIIMLEPHH,
YKCYCHasl KCJIOTA).

[TpupoAHBIE UCTOYHUKH YTIEBOAOPOAOB
(Yyromae, NpUpOAHBIN ra3, He(Th),
NPOAYKTHI MX EpepaboTKh (OCH3MH),
WX POJIb B OBITY U TPOMBILIICHHOCTH.
[TonsiTHE O OMOTOTMYECKH BAYKHBIX
BEIIECTBAX: JKAPAX, OENKax, yriieBoaax —
Y X POJIM B JKU3HH YEJIOBEKA.
MarepranbHOE €TMHCTBO OPTaHUYECKUX
Y HEOPraHUYECKUX COCTMHEHUH.
Kpemnuii, ero ¢pusnveckue u
XUMHUYECKHE CBOWCTBA, MOy YCHUE U
npruMeHeHne. COeTMHEHUST KPEMHHS

B npupoje. O0ue NpeacTaBICHUS

00 okcuze kpeMmuuns (1V) u kpeMHHEBOM
KHCJIOTE.

CunukaTel, MX UCMOJIB30BAHKE B OBITY,
MEIULMHE, TPOMBILICHHOCTH.
BaxkHelnme CTpOUTENBHBIE MATEPHAITBL
KEpaMHKa, CTEKJI0, IEMEHT, OCTOH,
kene300eToH. [TpodaemMbl 6e30nacHOro
MCIOJIb30BAHUS CTPOUTEIBHBIX
MaTEPHUAJIOB B TOBCEIHEBHOM KU3HU.
Xumuueckuii IKCnepuUMeHm:
Jlemoncmpayuu:

Mogenu KpUCTAUTMYECKUX PEETOK

OPraHUYECKUX BEILECTB.
OnuceBaTh posib OEIKOB, JKUPOB U
YIJEBOAOB B )Y HKIIMOHUPOBAHWUH JKABBIX
OPraHMU3MOB, COCTAB MPUPOAHBIX
VCTOYHUKOB YIJIEBOJOPOJIOB, HX POJIb

B OBITY M POMBIIIJICHHOCTH.

[TpoBOAUTH BBEIUMCIICHHS IO YPABHEHUSM
XAMUYECKUX PEAKLIUI.

[ ImaHrpoBaTe M OCYLIECTBIATH

HA MPAKTHKE XUMUYECKHE
3KCIEPUMEHTHI, TPOBOANUTH HAOIIOACHUS,
JIeNIaTh BBIBOJIBI IO PE3YJIBTATAM
SKCIIEPUMEHTA TP MPOBEIACHUI
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pador.

CnenoBath npaBuiaM 0€30NacHOM
padoThl B JIabOpaTopuun

IPU UCTIOJIb30BAHUH XUMUYECKOM
MOCY/Ibl 1 000OPYAOBAHMSI.

Hcnonb30BaTh NpH BEINOJTHEHUH
y4eOHBIX 3aJaHHI TEKCTHI yYeOHUKA,
CIPAaBOYHBIEC MATEPUATIBI
(ITepnonnyecKkyro CUCTEMY XUMMUYECKHAX
anemeHToB J[. 1. MenaeneeBa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUA U
COJIEH B BOJE, MJIEKTPOXUMUYECKUIN P
HANPSDKCHUH METAIIOB)
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anMasa, rpadura, pysuiepeHa.
O3HaKOMJIEHHE C TPOLECCOM aACOPOLMHU
pacTBOPEHHBIX BEIICCTB
AKTUBAPOBAHHBIM YITIEM U YCTPOHCTBOM
IIPOTUBOTra3a.

O3HaKOMIJICHHE C POAYKLMEH
CUJIMKATHOM NMPOMBILIJIEHHOCTH
(Buneomarepuanel. cuimkatHas
MPOMBILUIEHHOCTB ).

Mopenu MOJIEKY T OPraHUYECKUX
BEILECTB.

Jlabopamopmuwiii oneim:

[Tony4enune, cobupanue, pacio3HaBaHUE
Y U3YUYEHUE CBOMCTB YITIEKMCIIOTO rasa.
[IpoBeacHUE KAYECTBEHHBIX PEAKIIMIA
Ha KapOOHAT U CUJINKAT-UOHBI U
M3YUYEHUE MPU3HAKOB UX ITPOTEKAHUS.
Ipaxmuueckue pabomut:

Ne 4. TTonyuyeHue yIriIeKUCoro rasa,
M3YUYEHUE €T0 CBOMCTB.

Ne 5. Permienne skcnepuMeHTAIBHBIX
3a1a4 1o Teme « BaxHernmme HeMeTasuibl
U UX COCTUHEHUSD)

Buiyucnenus:

N0 YPABHEHUSIM XUMHUYECKHAX PEAKINiA

Hroro no pazaeny

25
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Paznen 3. MeTa/Luibl H X COeTHHEHHUSA

3.1 | O6wwe cBoiicTBa 4
METAUIOB

OO0m1as XxapakTepUCTUKA XUMUUYECKHUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
NOJIOXKECHUs B [leproandecKoi cucreme
XUMHUYECKHX 3JIEMEHTOB

JI.L1. MenaeneeBa u CTPOCHUS aTOMOB.
Crpoenune MeTaioB. Merajmmueckas
CBsI3b M METAINTUYECKAs
KpUCTaJlJIMUeCKas peui€TKa.
DNEKTPOXUMHUYECKUI P HATPSHKEHU I
METATOB. DU3HYECKUE U XUMUUYECCKUE
cBoiicTBa MeTaioB. OOuMe cnocoobl
NOJIy4YEHUsI METAIIOB. [loHsATHE

0 KOPPO3UHU METAIIIOB, OCHOBHBIE
CHOCOOBI 3aIMTHI UX OT KOPPO3UH.
Crnnasel (CTanb, 4YyTyH, ALOPATIOMUAHUH,
OpOH3a) M X MPUMEHECHKE B OBITY U
MPOMBILUIECHHOCTH.

Xumuuecxkuii IKCHEPUMEHM:
Jlemoncmpayuu:

OO0pa3ipl METAJUJIOB U CIJIABOB.
H3yueHne pe3ybTaToB KOPPO3UH
METAJTOB (BO3MOKHO UCIOIB30BAHUE
BUJICOMATEPHAJTIOB).

Jlabopamoptwie onvimei:
O3HakoMJICHHE ¢ 00pa3llaMu METAIIJIOB U
CIUIABOB, UX (PU3MYECKUMH CBOMCTBAMM.

PackpbiBaTh CMBIC]T U3yYaEMbIX MOHITUH
Y IPUMEHSTD 3TH NOHATHUS IPU OTIMCAHUU
CBOWCTB BEIIECTB U UX IIPEBPALLIECHUN.
OOBSICHATH 00IIME 3aKOHOMEPHOCTH

B U3BMEHEHHUU CBOWCTB 3JIEMEHTOB-
METAJIJIOB U UX COCTUHEHUH C yUETOM
CTPOCHUS UX aTOMOB.

XapakTepr3oBaTh CTPOCHUE METAILJIOB,
o0mue (PU3NIECKUE U XUMHYECKUE
CBOWCTBA METAJUIOB.

XapakTepru3oBaTh 00IIKE CTOCOOBI
NOJYUYEHUS METAJIIOB,

OnwuckIBaTh CIOCOOBI 3aALTUTHI METAJIIOB
OT KOPPO3HUH.

CnenoBath mpaBuiiaMm O0€30MacHOMR
paboThI B TAOOPaTOPUU MPU
UCMOIb30BAHUU XUMUYECKON MOCY AbI U
000pyA0BaHUSI.

[Tpon3BOAUTH BHIYMCIICHMSI

M0 YPABHEHUSAM XUMUUYECKUX PEaKIIHiA,
€CJIH OJIMH U3 PEAr€HTOB COACPKUT
PUMECH.

YyacTBOBaTh B COBMECTHOM padoTe

B MIape WJIK TPYIIIE.

Hcnonb30BaTh NPy BHIMOJIHEHUA
y4eOHBIX 3a1aHUH TEKCThI YUEOHUKA,
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Buviyucnenus:

[0 YPABHEHUSIM XUMHUYECKUX PEAKLINM,
€CJIM OJIMH U3 PEAreHTOB COACPIKUT
MPUMECH

CIPABOYHBIE MATEPUAIIBI
(ITepnoanyeckyro CUCTEMY XUMUYECKHX
anemeHToB J[. . MenaeneeBa, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIEN B BOJE, MIEKTPOXUMHUYCCKUN DAL
HaMpPsHKEHUH METAILTOB )

32

Baxkneiimme
METAJUIBI 1 UX
COCIMHECHUS

16

[T{e10YHbBIE METAIITBI: TIOJIOXKEHHE

B [lepronyecKoil CUCTEME XUMHUECKUX
aneMmeHToB .M. Menaeneesa, cTpoeHue
WX aTOMOB, HAXOKJICHUE B IPUPO/IE.
DU3NYECKHE U XUMHUYECKHE CBOMCTBA
(Ha mpuMepe HaTpust U Kanust ). OKCUIBI
Y TUIPOKCU/IBI HATPHS U KAJTHSL.
[IpuMeHEHTE TICTIOYHBIX METAIIIIOB A UX
COCIMHECHUMN.

[TlemoYHO3eMETbHBIE METAIIJIBI MATHUI 1
KajblKil: noyioskeHue B [lepuoanyeckoi
CHCTEME XUMHUYECKUX DJIEMEHTOB

JI.1. MenaeneeBa, CTpPOCHHAE UX AaTOMOB,
HAXOKACHUE B Ipupoie. OU3NUECKUE U
XAMHUYECKUE CBOMCTBA MarHus 1
Kanblusl. BayKHEHIIME COCTUMHEHUS
KaJIbLIMS (OKCU, TUIPOKCHUJI, COJIHN ).
JKECTKOCTh BOJIBI M CLIOCOOBI €€
YCTPAHEHUSL.

ANOMWHHAN: TIOJIOKEHHE

B [ leproM4eCKOi CUCTEME XUMUYECKHAX

OOBSICHATH 00IIKE 3aKOHOMEPHOCTH

B UBMCHECHUHU CBOMCTB 3JIEMEHTOB-
METAJJIOB U MX COSAMHECHUIN B rPynmnax

C YUYETOM CTPOCHHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3HUECCKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEMICCTB
METAJIJIOB M UX COCAMHECHUMN (OKCHIOB,
TUAPOKCHJIOB, COJIEH ), CITOCOOBI NX
NOJIyYEHUs,, TPUMEHEHUE U 3HAYECHUE

B IPUPOJE W KM3HU YEJIOBEKA.
YcranaBauBare HPUIUHHO-
CJICICTBEHHY IO CBSI3b. CTPOCHHE
BEIIECTBA — CBOMCTBA — NMPUMEHEHUE —
Ha MPAMEPaxX U3y4aeMbIX BEIIECTB.
Pacno3HaBark ¢ MOMOIIBIO KAYECTBEHHBIX
peaKuii HOHbI METAJIOB. MArHus,
KaJIbLIMS, AJTFOMUAHUS, [IUHKA, skene3a (11)
u xxenesa (1), meam (1).

Jloka3bpiBaTh aM(OTEPHBII XapakTep
OKCHJIOB M THIPOKCHUIOB ATFOMUAHUS 1
LUHKA.
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aneMeHToB J[.M. MenaeneeBa, CTpoeHue
aToOMa, HaXOKICHUE B PUPO/IE.
Du3nvecKre 1 XUMHUYECKUE CBOMCTBA
ATFOMUHHS. AM(OTEPHBIE CBOHCTBA
OKCHJIA U THIPOKCH]IA ATFOMHUHHSI.
Keneszo: monoxxenue B [lepuoanueckoit
CUCTEME XMMHUYECKHX 3JIEMEHTOB

JI.1. MenaeneeBa, CTpPOCHUE aTOMa,
HaxXOXJACHUE B pupoie. GU3nvecKue u
XUMHUYECKHE CBOMCTBA kere3a. OKCUpl,
TUAPOKCH B U coun skene3a (1) u skenesa
(IIT), mx cocTa, CBOMCTBA U MOy YCHHE.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

Oco0OeHHOCTH B3aMMOACHCTBHS OKCH A
KaJIbLMsl U HATPHsl C BOAOH (BO3MOKHO
WCIOJIb30BAHUE BUACOMATEPHATIOB).
OxpalvBaHue MJIaMeH HOHAMHU HATPHS,
KaJlis U KaJIbLUsl (BO3MOKHO
MCIOJIb30BAHUE BUACOMATEPHATIOB)
HccnenoBanue cBONWCTB JKECTKON BOJIBI.
[Tpouecce ropeHnst xene3a B KUCIOPOE
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJTIOB).

Jlabopamoptwie onvimei:

[TpoBeneHNE KaYECTBEHHBIX PEAKIi

HA MOHBI (MarHusl, Kalblus, ATFOMUHUS,

[InaHnpoBaTh U OCYIECTBRIISATh

Ha MPAKTHKE XUMUYECCKHE
3KCIEPUMEHTBI, TPOBOAUTH HAOTIOACHHUS,
JIENIaTh BBIBOJIBI 110 PE3ybTaTaM
AKCIICPUMEHTA MTPH MPOBEACHUU
71a00PaTOPHBIX ONBITOB U MPAKTHYECKUX
padoT.

CnenoBath nmpaBuiamM 0€30MacHOM
paboThI B JabopaTopuu

IPU UCIOIB30BAHUH XUMUAYECKOM
MOCYIbl 1 000PYAOBaHMUSI.
[Tpou3BOANTH BBIYMCIICHHS

0 XUMUYECKUM YPABHECHUSIM.
YyacTBOBaTh B COBMECTHOM padoTe

B NIApPE WJIU TPYIIIIE.

BricTpanBath pa3BEPHYTHIE TUCEMEHHBIC
1 YCTHBIE OTBETHI C OIOPOH

Ha uH(opmManuio u3 yueOHUKa 1
CIPABOYHBIX MATEPUATIOB, TPAMOTHO
WCTIOJIb30BAaTh N3y YCHHBIN MOHATUHHBINA
anmnapar Kypca XUMHAA
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nuHkKa, sxenesa (11) u sxenesa (111), meau
(IT), onucanue NMPU3HAKOB UX
MPOTEKAHHUS.

Hccnenoranue aMmpoTEPHBIX CBOHCTB
TMAPOKCHIA ATTFOMUHUS U THIPOKCUIA
LUHKA.

Ipaxmuyeckue pabomwi:

No 6. JKECTKOCTE BOJIBI U METOABI €€
YCTPAHEHUSI.

Ne 7. Perienne sKCnepuMeEHTAIBHBIX
3a1a4 1o Teme « BaKHEHIIMEe METAILIIBL U
WX COCTUHEHUS .

Buiyucnenusa:

110 YPABHEHUSAM XUMUYECKUX PEAKLUM,
€CJIM OIIH U3 PEAarcHTOB JaH B U30bITKE
WJIU COIAEPKUAT TPUMECH,

MAacCCOBOM JOJIM BBIXO1a MPOAYKTa
peakuuu

Hroro no pazaeny

20

Pa3n

e1 4. XuMHus 1 OKPYKAKIAs cpeaa

4.1

XuMusd u
OKpy>KaroLias cpeaa

3

BemecTea n MaTepuansl B MOBCEIHEBHON
JKM3HHM 4eJIOBeKa. be3onacHoe
WCTOJIb30BAHUE BEIICCTB U XUMHAUECKUX
peakuuii B ObiTy. [lepBas momolib npu
XAMHYECKUX 05KOTaX W OTPABJICHHSIX.
XUMHUYECKOE 3arPAI3HEHUE OKPYKAIOLLICH
cpenbl (mpeaeibHas A0y CTUMAast

XapakTepu3oBarh POJib XUMUHK

B Pa3JIMYHBIX CPepax AEATEIbHOCTH
JIFOJICH, OCHOBHBIC BEIICCTBA U
Marepuabl, MPUMEHSIEMbIC B 5KU3HU
COBPEMEHHOIO YEJIOBEKA.

OOBSICHATH YCI0BHS O€30MACHOTO
UCIOJIb30BAaHUS BEIIECTB M XUMUYECKUX
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KOHIICHTpaLUs BeecTB. Posib Xumuu

B PECLIECHUH SKOJIOTHYECKUX TPOOIIEM.
Xumuueckuii IKCnepUMeHm:
Jlemoncmpayuu:

HzydeHne o0pas3iioB Marepraion
(CTEKJI0, CTUIaBbI METAJIIOB, OJIMMEPHBIE
MaTepuabl)

peaxuuii B OBITY.

AHaIM3MPOBATh U KPUTHYECKA
OLICHMBATh WH()OPMALIUIO O BIMSTHUU
IPOMBILIJIEHHOCTH, CENTbCKOTO X035HCTBA,
TPAHCIOPTA U AP. HA COCTOSHUE
OKPYIKaFOIIENA CPEIBL.

YMETh 0Ka3bIBATH MEPBYIO MOMOILb

NPU XUMHYECKUX 05KOTAX U OTPABJICHUSIX.
[IpuHrMaTh yyacTue B 00CYKACHUH
npoOJEM XUMUYECKOM U DKOJIOTUYECKOM
HaITPABJICHHOCTH, BbICKA3bIBATh
COOCTBEHHY IO MO3ULHUIO MO MPOOIeEMe U
npeanaratb BO3MOXKHBIE IyTH €€
peLIeHMs

Hroro no pazneny: 3
PesepBHOE Bpems 3
OBILEE UMCJIO YACOB 68

ITO I[TPOI PAMME
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