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IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMma Mo XMMuu Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus COCTaBJIeHA Ha
OCHOBE TpeOOBaHUH K pe3yibTaTaM OCBOEHHUSI OCHOBHOUN 00pa30BaTEIbHON MPOTPaAMMBI
OCHOBHOTO 00111er0 00pa3zoBanusi, npejcrapieHHbix B @I'OC OO0, a Takke Ha OCHOBE
benepanbHOil paboueil mporpaMMbl BOCIUTAHUS U C YIETOM KOHUENIUU MPENOIaBaHUs
yueOHOro mpenmera «XuMmus» B 00pa3oBaTelNbHBIX oOpraHuzanuax Poccuiickoin
denepanni.

[Iporpamma no xumuu paszpadoTaHa C LENbI OKa3aHUS METOJIWYECKOW MOMOIIH
YUUTEII0 B CO3/IaHUM paboyeil mpoTrpaMMBbl 10 y4eOHOMY MIPEAMETY.

[Iporpamma o XxuMuM Ja€T MpeICTaBICHUE O LEsIX, OOIIeH cTpareruu 00y4deHus,
BOCIIUTAHMWSI W  Pa3BUTUA  OOYyYaIOMUXCS  CPEACTBAMH  Y4eOHOTO  TpeIMera,
yCTaHABJIMBAET  O00s3aTE€IbHOE  MPEAMETHOE  COAEpI)KaHuEe,  IMpelycMaTpUBaEeT
pacnpeeneHue ero no Kjiaccam U CTpyKTYpUpOBaHHE MO pa3jenaM U TeMaM IPorpaMMBbl
10 XUMUH, OTIPEAEIILET KOJINUECTBEHHBIE U KAUECTBEHHBIE XaPAKTEPUCTUKH COACPKAHMUS,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUSI XUMUU C YUYETOM MEKIIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBA3EH, JIOTMKHA Y4€OHOIO IpoLiecca, BO3PACTHBIX OCOOEHHOCTEN
o0Oy4armuxcs, ONnpeessieT BO3MOKHOCTH MpeaMeTa JUisl peanu3auuu TpeOOoBaHUN K
pe3ysbTaraM OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3zoBaHus, a TaKKe TPEOOBAHUN K pe3ysibTaTaM 00y4eHHs] XMMHUHU Ha YPOBHE
esel U3y4yeHusl MpeAMeTa U OCHOBHBIX BUJIOB Y4eOHO-TIO3HABATENbHOU JESITeNbHOCTH
00y4aroIIerocs o OCBOECHUIO Y4€OHOTO COAEPIKaHUsI.

3HaHME XUMHHM CIYXUT OCHOBOM i1  (OPMHPOBAHUS  MHUPOBO33PEHHUS
o0yJaroierocsi, ero MpeJCTaBICHU O MaTepUaIbHOM E€IUHCTBE MHUpPA, BAXHYIO POJb
urparoT GopMUpyeMble XUMUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHHUSIX YHEPTHH U 00
SBOJIFOLIMHU BEIIECTB B MPUPOJIE, O MYTIX PELICHUs MO0AIbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DHEPrE€TUYECKOW, NMUIIEBONM U DKOJIOTMYECKOMU
0€30MMacHOCTH, MPOOIIEM 3PaBOOXPAHEHUS.

N3yueHnue XuMuu: CrocoOCTBYET peaanu3alii BO3MOXKHOCTEHN JIJIs1 CAMOPa3BUTHS U

(dbopmHpoBaHUs
KYJIbTYpbl JTUYHOCTH, €€ oOmed u (yHKIMOHATBHOW TPaMOTHOCTH; BHOCHUT BKJIaJ B
dbopMUpOBaHNE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH 00YydYaroIIMXcCs, HaBBIKOB MX
CaMOCTOATEIbHOW yUeOHOH N1eATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX
YMEHUM, HEOOXOIUMBIX KaK

B TOBCETHEBHOM >HW3HMU, TaK M B MPO(ECCHOHATBHON IEATEIHbHOCTH; 3HAKOMHUT CO
cnerUKOoi Hay9HOTO MBITIUICHUS, 3aKJIa[bIBA€T OCHOBBI IIEIOCTHOTO
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B3IJIs1]1a HA €AUHCTBO IIPUPOBI U YEIIOBEKA, SIBJIAETCS OTBETCTBEHHBIM JTAllOM B

(opMUPOBaHUY €CTECTBEHHOHAYYHON T'PAMOTHOCTH 00YYarOIIMUXCsl; CIIOCOOCTBYET

(OpMUPOBAHUIO IEHHOCTHOTO OTHOUIEHUSI K €CTECTBEHHO-HAYYHBIM

3HAaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJOTHYECKOE 0OpazoBaHue
00y4Jaromuxcs.

JlanHble HampaBieHUsT B OOY4YEHHMM XHMHUHM 00€eCleyuBaloTCs crenuduKoit
CoJiepKaHUsl y4eOHOTO MpeMeTa, KOTOPBIM SIBISIETCS IEAArOrMYeCKy aJ1anTHPOBAHHBIM
oTpakeHHEeM 0a30BOM HAyKH XMMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumum Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CUCTEMbl NEPBOHAYAIBHBIX TMOHATUA XWMHH, OCHOB
HEOPraHWY€eCKOM XMMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX IOHATHUH OPraHUYECKOU
XUMHH.

CTpykTypa cofepkaHHs TNporpaMMmbl MO XUMUU c(HOpMHpOBaHA Ha OCHOBE
CHUCTEMHOTO MOAX0/a K €€ n3yueHuto. ConepKaHue CKIIAIbIBAETCA U3 CUCTEMBI ITOHATHI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATHI 0 XuMHuueckoil peakuuu. O0e
OTH CUCTEMBI CTPYKTYPHO OPTaHM30BAHbI [10 NPUHIUITY IIOCIEA0BATEILHOIO PA3BUTHS
3HAaHUHM HA OCHOBE TEOPETUYECKUX MTPEACTABICHUN Pa3HOIO YPOBHS:

aTOMHOMOJIEKYJIIPHOTO YY€HUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepunoanueckoro 3akona J[.1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYEHHUS O CTPOEHUH aTOMa U XUMUYECKOMN CBSA3M; NPE/ICTaBIeHU 00

IEKTPOJIUTUYECKON TUCCOLMALMU BEILIECTB B PaCTBOPaX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKH MOJyYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, Pa3BUBAIOTCA MOCIIEI0BATENBHO OT OJJHOTO YPOBHS K JIpYTOMY,
BBIMOJHAS (PYHKIMH OOBSCHEHUS] M IMPOTHO3UPOBAHUSA CBOMCTB, CTPOCHUS U
BO3MOKHOCTEHN ITPAKTUYECKOTO IIPUMEHEHHUS U MOJYYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMBbl IO XUMUHU CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XMMHUYECKOU COCTABIIAIOIIEN HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IPUPOIBIL,
LIEHHOCTHOI'O OTHOLLIEHHS K HAYYHOMY 3HAHUIO U METOJaM II03HaHUs B Hayke. M3yueHue
XUMHH IPOUCXOANT C IPUBJICUCHUEM 3HAHUH U3 PaHEe U3YUEHHBIX YUeOHBIX IPEIMETOB:
«Oxpyxatomuit Mup», «buonorus. 5—7 knaccel» u «Puszuka. 7 Kiacc.

[lpy u3y4eHUH XUMUHU MPOUCXOAUT (GOPMHUPOBAHHME 3HAHUN OCHOB XUMHUYECKOUN
HAayKM Kak OOJIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYECKOU JesTEIbHOCTU
YeJoBeKa M Kak OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3agadya y4eOHOTO
npeaMeTa COCTOUT B (POPMHUPOBAHMHM CHUCTEMbl XMMUYECKUX 3HAHUM — Ba)KHEHIIMX
(dakTOB, MOHATUH, 3aKOHOB M TEOPETHUYECKUX TMOJOKEHHM, IOCTYMHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKkTepa, sI3bIka HAayKH, B MPUOOUIEHUU K HAyYHBIM METOJIaM
NO3HaHMUS IPU H3YYEHUM BELIECTB U XUMUYECKUX peakuuil, B (OPMUPOBAHUH U
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pPa3BUTUM TO3HABATENbHBIX YMEHUI M UX NMPUMEHEHUH B y4yeOHO-IIO3HABATEIbHOM U
y4e0HO-HCCIeJOBATEIbCKOM IeI TebHOCTH, OCBOCHUH MPaBHJI 6€30MacHOro oOpalieHus
C BEII[ECTBAMU B IMIOBCEIHEBHOM JKU3HU.

[lpy W3y4eHUM XUMUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs Ba)KHOE
3Ha4YeHUEe MPHOOPENH TaKue LEeH, KaK:

dbopmupoBaHue VHTEJJIEKTYaJIIbHO pa3BUTOU JINYHOCTH, rOTOBOM
K caMOoOOpa30BaHMIO, COTPYAHUYECTBY, CaMOCTOATEILHOMY TPUHATHIO PEIICHUH,

CocoOHOM ananTUpPOBaThCs K OBICTPO MEHSIFOIIIUMCSI YCIOBUSAM KU3HH; HAIIPABICHHOCTh
00y4eHHUsI Ha CUCTEeMAaTUYeCKOe MPUOOIIEHHE 00YydatOIINXCs

K CaMOCTOSITEIbHOM MO3HABATENILHOM NESITebHOCTH, HAYYHBIM METOJIaM IO3HAHUS,
GbOpMUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIHOCOOHOCTEM K XHUMHH; OOecreueHHe
YCIIOBUH, CIMOCOOCTBYIOMUX MPUOOPETECHUIO OOYYaIOMIMMUCS OIbITa Pa3HOOOpa3HOU
JeSITeIbHOCTH, TIO3HAHUSI W CAMOIO3HAHMS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETCHIIUK), WMEIOIIUX YHUBEPCAIbHOE 3HA4YCHHWE JUISI Pa3JIUYHBIX BHJIOB
NesTeNbHOCTH; (OopMHUpOBaHUE O0O0IIe (YHKIMOHAIBLHON U €CTECTBEHHO-HAyYHOU
IrPaMOTHOCTH,

B TOM YHCJIE YMEHUN OOBSICHATH M OLEHUBATH SIBJICHHS OKPY>KAIOIIEro MUPA, UCTIOIb3Ys
3HAHWS W OTMBIT, TIOJYYCHHBIE TPH W3yYCHUH XUMHH, TMPUMEHATh UX TPH PEIICHUN
npoOsieM B TIOBCEIHEBHOM JKM3HM M TPYAOBON JAEATENBHOCTH; (opMUpOBaHHE Y
oOyJamuxcs TYMaHUCTHUYECKUX OTHOIIECHWW, TOHMMAHHUS IICHHOCTH XWMHYECKHX
3HAaHUH [T BBIPAOOTKH SKOJIOTHY€CKH 11€1eco00pa3sHOro MOBEACHUS B ObITY U TPYIOBOU
TSI TeIbHOCTH B LENSIX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEeH MPUPOTHON CPEIbI;
pa3BUTHE MOTHUBAIIMH K 00yYECHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY IPODUIIS ¥ HANMPABIEHHOCTH JalbHEHIIIETO 00yICeHHUS.

OO11ee 4ncno 4yacoB, pEKOMEHI0BAaHHBIX I M3y4eHUs Xumuu, — 136 yacoB: B 8
KJ1acce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

JIJist KaXI0To Kilacca MpeAyCMOTPEHO pe3epBHOE YueOHOE BpeMs, KOTOPOE MOMKET
OBITh HCIIOIH30BaHO YYACTHHKAMU 00pa30BaTeILHOTO MpoIecca B esax GOopMUPOBAHUS
BapUATUBHOU COCTABIISIIONIEH CO/IEpKaHUsI KOHKPETHOU pabouel mporpammel. [Ipu aTom
oOs3aTenbHas (MHBapUaHTHAsA) YacTh COJAEPKAaHUS MpPEIMETa, YCTAHOBJIEHHas
npuMepHOi padoueil mporpaMmMoii, U Bpemsi, OTBOJIUMOE Ha €€ u3y4eHue, T0JKHbI ObITh
COXpaHEeHbI MOJHOCTHIO.
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COJAEPKAHUE OBYYEHUA

8 KITACC IlepBoHayajbHble XUMHYECKHE MIOHATHS
[Mpenmer xumuu. Posib XUMHM B )KU3HH YeTIOBEKa. XUMHS B CUCTEME HayK. Tena u

BellecTBa. GU3NUECKHUE CBOMCTBA BEIIECTB. ATrperaTHoe cocTosiHue BemiecTB. [loHsTue
0 METoJax TOo3HaHUs B XuUMUU. Yucrteie BemectBa u cMecu. CrocoObl pasiencHus
cMecen.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE IEMEHTHI. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
IIpocTsie U ciiokHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX D3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aTomMHas Macca. OTHOCUTEIbHas
MOJIEKYJIsIpHas Macca. MaccoBasi J0Ji1 XUMHYECKOTO 3JIEMEHTA B COCIUHEHUU.

Konunuecto BemecrBa. Monb. Monsipaast macca. B3auMoCBsA3b KOJIMYECTBA, MACChI
¥ 4YHClia CTPYKTYPHBIX €IWHUI[ BemecTBa. Pacu€Tel mo QopmynaM XUMHUYECKHX
COEIMUHEHUM.

@u3nuecKrue U XUMUYECKHE SIBJICHUS. XMMHUYECKasl peakuus U €€ MpU3HaKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XMMHUUYECKUE ypaBHeHHs. Kimaccupukanus XUMHUECKUX
peakiuii (COeIMHEeHUS, Pa3NIOKEeHUS, 3aMeleHUs, 00MeHa). Xumuueckuil 9KcnepumeHm.

3HAKOMCTBO C XUMHUYECKOW TMOCYAOH, MpaBujiaMu paboOThl B J1a0OpaTOpuud H
npuéMamMu oOpaileHus ¢ J1abopaTOpHBIM O0OPYJIOBaHHEM, H3y4YE€HHE U OIMCAHUE
(U3UYECKUX CBOMCTB OOpa3IlOB HEOPTAaHWUYECKHUX BEIISCTB, HAOMIOACHUE (DHU3UISCKHUX
(mU1aBlieHHE BOCKA, TastHUE JibJIa, PACTHPAHKE caxapa B CTYINKE, KUTIEHUE U KOHCH Callus
BOJbI) W XUMHUYECKUX (TOpPEHHME CBEYM, TMPOKATUBAHHE MEIHON IPOBOJIOKH,
B3aMMO/JICHCTBHE MeJla C KHUCJIOTOM) SIBJICHHM, HAONIOJEHHWE W OINHCAHHE TMPU3HAKOB
MPOTEKAaHUsS XUMUYECKMX pPeakIui (pa3ioKEeHHe caxapa, B3aUMOJICUCTBUE CEPHOMU
KHUCIIOTBHI C XJopuaoM Oapusi, paznoxenue ruapokcuaa meau (II) mpm HarpeBanuw,
B3auMo/IeicTBUE kene3a ¢ pacTBopoM coiu meau (II), uzyuenue cnocoboB pazaeneHus
cMecel (Cc TIOMOIIBIO MAarHura, QUIbTPOBAHUE, BBINAPUBAHUE, JUCTHILISALIUA,
xpomartorpadusi), MPOBEICHUE OYHNCTKHU IMOBAPEHHOM COJIM, HAONIOJACHUE U OIKMCAHUE
pe3yNbTaTOB MPOBEACHUSI OMbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUSI MAaccChl,
co3JaHue MoJieneil MoyieKyn (IIapoCTEp’KHEBBIX). BajkHelimue mnpeacTaBUTe N
HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucinopoa — 3;ieMeHT U IpocToe BEUIECTBO.
Haxoxnenue xuciaopona B mpupojne, GU3NUECKUe U XUMUYECKHUE CBOMCTBA (pEaKIuu
ropenus). Oxcuzapl. Ilpumenenune kucnopona. CrnocoObl MONy4YyeHUs KHCIOpOAa B
JabopaTopur U TOPOMBINLUIEHHOCTH. KpyroBopoT kwuciopoaa B npupoge. O30H —
aIJIOTpONHAask Mo (UKAIUS KUCIOPOa.
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TemnoBoit 3PpPeKT XUMUIECKOIN peakiny, TEPMOXUMUYECKHUE YPABHEHHUS, IK30- U
SHIAOTEPMHUUYECKUE peaKuu. TOIIMBO: yroiib U METaH. 3arpsi3HEHHUE BO3/1yXa, YCUIICHHE
NapHUKOBOTO 3P deKTa, pa3pyleHne 030HOBOIO CIIOSI.

Bonopon — snemeHT M mpocTtoe BemecTBo. HaxoxkneHue Bomopoaa B MPUPOJIE,
dbusnueckre U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI moaydeHus. Kucnorsl u
COJIH.

Momnsipablii 00bEM Ta30B. Pacu€Tbl 0 XUMHUYECKUM YPaBHEHUSIM.

dusunyeckue cBorcTBa BoAbl. Boaa kak pactBopurens. PactBopsl. Hackllienasie u
HEHACBILLIEHHbIE pacTBOPbI. PacTBOpUMOCTE BeniecTB B Boje. MaccoBasi 10715 BELIECTBA
B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOABl. OcHOBaHuUs. Posib pacTBOpOB B IIpUpOAE U B
XKU3HU yenoBeka. KpyroBopoT Bojbl B MpUpoe. 3arpsi3HeHne NpupoIHbIX BoA. OxpaHa
Y OYMCTKA IPUPOAHBIX BOJ.

Knaccudukarmuss Heopranudeckux coeauHenuil. Oxcunpl.  Knaccudukarms
OKCHJOB: coyieoOpasyromiue (ocHOBHBIE, KHUCJIOTHBIE, am(poTepHBIE) 151
HeconeoOpasyromue. Homenkmarypa okcujoB. du3ndyeckne m XMMHUYECKHE CBOWCTBA
okcuoB. [lonyyeHne oKCuIoB.

OcHoBanus. Knaccudukanuss oCHOBaHUM: MIENOYU U HEPACTBOPUMBIE OCHOBAHMS.
Homenxkimatypa ocHoBanui. @Pusnyeckue W XUMHUYECKHE CBOWCTBA OCHOBAaHUM.
[TonyyeHnne 0CHOBaHUU.

Kucnotel. Kiaccudpukanus xucnor. Homenknarypa kucinor. Pusznueckue Hu
XAMHUYECKHUE CBOKMCTBA KUCIOT. P aktuBHOCTH MetaimnoB H.H. bekerosa. Tlonmyuenue
KUCJIOT.

Comu. Homenknarypa coineil. ®u3nueckrue 1 XMuMHUYECKUE CBOKMCTBA COJICH.
[lomyuenue coen.
['eneTnueckas CBA3b MEXIY KJIACCAMH HEOPTaHWYECKUX COEUHEHUN. Xumuueckui

dKcnepumernm.

KauyeCTBEHHOE OIPEACIICHNE COJCPKAHUS KHCIOpOoJa B BO3[yXe, IOIYYCHHE,
coOupaHuWe, paclo3HaBaHUE W HM3YYCHHE CBOWCTB KHCIOpOJa, HaOJIOICHHE
B3aMMOJICHCTBUSI BEIIECTB C KHUCIOPOJOM M YCJIOBHS BO3HMKHOBEHMS M IPEKPAIICHUS
ropeHust (moskapa), 0O3HaKOMJICHHE ¢ o0OpasllaMH OKCHJIOB W ONKMCAaHUE MX CBOWCTB,
NOJIyYE€HUE, COOMpaHHE, PACIIO3HABAaHME M HM3YYEHHE CBOMCTB BoJOpoAa (TOpeHue),
B3aumozeiicteue Bojopona ¢ okcuaom weau (II) (BO3MOXKHO HCHOJIB30BaHUE
BUJIEOMATEepUaIoB), HaOMIOJeHHe O0O0pa3lloB BEIIECTB KOJWYECTBOM 1  MOIb,
UCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHUS BEUIECTB C PA3IUYHOU PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOM JIOJIEN paCTBOPEHHOTO BEIIECTBA,
B3aMMOJICICTBHE BOJIbI C METa/UIaMU (HaTpUeM U KajiblieM) (BO3MOKHO UCIIOIb30BaHUE
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BUJIEOMATEPUAIOB), HCCIEAOBAHWE OOpPa3OB HEOPraHMUYECKHX BEIIECTB PA3JINYHBIX
KJIaCCOB, HaOJIOJICHWE H3MEHEHHS OKpPAaCKM HHAWKATOpPOB B pPacTBOpax KHUCIOT U
niesnoven, nuzydenue BzaumonencTeus okcuaa meau (II) ¢ pactBopom cepHOIl KUCIOTHI,
KHCIOT € METalllaMH, peakUuidl HeWTpaiu3aluuu, NOJy4eHHE HEepacTBOPUMBIX
OCHOBAaHMM, BBITECHEHHE OJHOIO MeTayla JPYIMM H3 pPacTBOpa COJIM, pEIIeHUe
DKCIIEPUMEHTAJIBHBIX 33Ja4 10 TeMe «BaxHelmue KiIacchl HEOPTaHWYECKHX
COCIUHEHUN».

Iepuoanueckuii 3axkoH u Ilepuoanueckasi cucrema xumuieckux jiemenros /JI.U.
Mennaeseesa. Crtpoenne aTOMOB. Xumuueckas CBSI3b.
OKHCIUTEIBHOBOCCTAHOBHUTEIbHbIE PeaKIuu

[lepBbie MOMBITKU KJACCU(DUKALMKM XUMHUUECKUX dJeMeHTOB. [loHsTHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMENIbHBIE METAJIIbI, TAJIOTEHbI, UHEPTHHIE
raspl). DIEMEHThI, KOTOpbIe 00pa3yroT aM(pOTEpHBIE OKCUIBI U TUIPOKCHIBI.

Ilepnognuecknii 3akoH. llepuomnueckas cucrema xumudeckux snemeHros JI.U.
Menneneea. KopotkonepuonHas u anuHHonepuoanas ¢opmbl Ilepuonuueckoit
cucTrembl XxuMudeckux dseMeHToB JI.M. Menneneesa. Ilepuoasl u rpynnsl. Pusnyeckuit
CMBICJI ITOPSIIKOBOIO HOMEPA, HOMEPOB NIEPUOA U TPYIIIBI AIEMEHTA.

Ctpoenue atomoB. CoctaB atoMHbIX saep. M3otombl. OnekTpoHsl. CTpoeHue
3JIEKTPOHHBIX 000JI0YeK aTOMOB MHepBbIX 20 xuMuyeckux 3iemMeHToB llepunonnueckoi
cucrembl JI.M1. MenneneeBa. XapakTepucTMKa XHMHUYECKOIO 3JIEMEHTA IO €ro
noJjioxeHuto B Ilepuoanueckon cucreme .M. Menneneena.

3aKOHOMEPHOCTM HM3MEHEHMSI paJuyca aTOMOB XHMHUYECKUX  DBJIEMEHTOB,
METALTAYECKUX U HEMETAJIMYECKUX CBOMCTB MO TPYINaM U MEPUOJAM.

3nauenue llepnommueckoro 3axkoHa u IleppoauM4eckol CHUCTEMBI XMMHUYECKUX
AJIEMEHTOB JJI pa3BUTHs HAyKU U npakTuku. .. MeHnaeneeB — yu€HbIi U TpakKIaHHH.

Xumuyeckas cBsizb. KoBaneHTHass  (NOJsipHas W HENOJISIpHAsi)  CBA3b.
DNEKTPOOTPUIIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucieHus. OKUCIUTETbHOBOCCTAHOBUTENBbHBIE peakiuu. [Iponeccsl

OKHUCJIEHUSI W BOCCTaHOBJICHUSA. OKHUCIUTEIN W BOCCTAHOBUTEIN. Xumuueckuu
9KCNepuMeHm:

N3YyUCHHC 06p213HOB BCIICCTB MCTALIOB MW HCMCTAIOB, BSaHMOHeﬁCTBHe
TMAPOKCHUAAa HOHWUHKAa C pacrBOpaMu KHCIOT H Hl@JIO‘-ICfI, IMPOBCACHUC OIIbITOB,
HIUTIOCTPUPYIOIIUX TIPUMEPBI OKUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ (FOpCHI/IC,
PCAKIHNH PA3JI0KCHUAA, COCIII/IHGHI/IH).

Mesicnpeomemnvie cesasu
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Peanuzanius MeXnpeaMETHBIX CBS3€M MpU HW3YyYEHMHM XUMHUM B & KJacce
OCYIIIECTBIIIETCS] Yepe3 UCIOJIb30BAaHNE KaK OOIINX €CTECTBEHHOHAYYHBIX MTOHATHH, TaK
W TOHATHH,  SBJISIOMIUXCS  CUCTEMHBIMH  JIII  OTACIBHBIX  IPEAMETOB
€CTECTBEHHOHAYYHOTO ITHKJIA.

OO011e ecTeCTBEHHOHAYUYHbIE TIOHSTHS: HAyYHBIM (paKT, runoresa, TEOpusi, 3aKOH,
aHallu3, CHUHTE3, KiacCUUKalKs, TMePUOJAUIYHOCTh, HAOIIOIEHUE, HKCIIEPUMEHT,
MOJICTTUPOBAHKE, U3MEPECHHE, MOJIENb, SIBICHHUC.

dusnka: mMaTepus, aTOM, JJCKTPOH, NMPOTOH, HEUTPOH, WOH, HYKIIHI, HW3OTOIIHI,
PaZMOaKTUBHOCTh, MOJIEKYNIa, JJCKTPUUECKHU 3apsi, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHME BeIlleCTBa, ra3, (pU3MYECKUe BEIWYUHBI, €IUHUIIBI U3MEpPEHUs,
KOCMOC, IUTaHEThI, 3BE311b1, CoHIIE.

buonorus: ¢poTtocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TOPOJIbI, IOJIE3HBIC
HCKOIaeMbl€, TOTUIMBO, BOJTHBIE PECYPCHI.

9 KITACC BemecTBo M XMMHUYECKAasi peaKkuust
[lepnognuecknii 3akoH. llepronnueckas cucrema xumMuueckux snemeHtos J[.M.

MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KW, KAJIbIUSA U UX COCAMHEHUN B COOTBETCTBUU
C TIOJIOXKEHUEM DJIEMEHTOB B [lepnoanueckon cucremMe u CTpOEHUEM UX aTOMOB.

CrtpoeHne BemecTsa: BUIbl XUMAYECKOW CBA3U. THIIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THNA KPUCTAUIMYECKOM pEMETKH M BHUAA
XUMUYECKOU CBSI3H.

Knaccudukamuss v HOMEHKJIaTypa HEOPraHWYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTAaHUYECKUX COCIMHEHUM,
TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukarms XuMUUeCKUX peakiuil 1Mo pa3iuyHbIM Mpu3HaKaM (10 YHCITY |
COCTaBY YYacTBYIOIUX B PEaKLUU BEIIECTB, MO TEIJIOBOMY 3PQEKTy, MO U3MEHEHUIO
CTENEHEN OKHUCIECHUS XUMHUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTajau3aropa). DK30- U 3HJIOTEPMUYECKHUE PEAKIINN, TEPMOXUMHUYECKUE YPABHECHHUS.

[lonsiTie o ckopocTH XxuMHuueckod peakiuu. llonarue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOT€HHBIX M TETEPOTECHHBIX
peakuusix. [lonsatne o karanuse. Ilonsatme o xumuueckoMm paBHOBecuu. DaxkTopsl,
BIMSIOLIME HA CKOPOCTh XMMUYECKOW PEAKIIMU U TTOJIOKEHNE XUMAYECKOTO PAaBHOBECHS.

OKuCIUTENBHO-BOCCTAHOBUTEIIbHBIC peaxkiuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOU pEaKLnH. CocraBiieHue YpaBHEHU
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OKHUCJIMTEITbHOBOCCTAHOBUTEIBHBIX PEAKLIUMN C HUCIOJb30BAHUEM METOAA JIEKTPOHHOIO
OanaHca.

Teopust PNEKTPOJIUTHYECKON JUCCOLUMALMHU. OJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katnonbl, aHumoHbl. MexaHW3M JUCCOLMAIMA BEUIECTB C PA3JIUYHBIMH BUIAMHU
XxuMu4eckou cBsi3u. Crenenpb aucconuanuu. CUIbHbBIE U CIIa0ble SJIEKTPOJIUTHI.

Peakiuu wmonHOro OoOMeHa. YCIOBUS TMPOTEKAHUS PEaKIMii HMOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE HOHHBIE YpaBHEHUS peakiui. CBOMCTBA KUCIOT, OCHOBAHUMN U
coJieil B CBETE MPEJCTaBICHUI 00 AIEKTPOJMTHYECKON aucconuanuu. KauecTBeHHbIE
peakiuu Ha MoHbI. [IoHSITHE O THIPOSIU3E CONIEH.

Xumuueckuti IKCnepumenm:

O3HAKOMJICHUE C MOJEIAMU KPUCTALTAYECKUX PEMIETOK HEOPTaHUYECKUX BEILIECTB
— METaJJIOB U HeMeTauioB (rpadura u angmasa), CIOKHBIX BEIIECTB (XJIOpUIa HATPHS),
UCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XHMHUYECKOM peakUuu OT BO3JCHCTBUS
pa3snUYHBIX (DAKTOPOB, HCCIENOBAHUE DIIEKTPOIMPOBOJHOCTH PACTBOPOB BEIECTB,
npoiiecca AUCCOIUAIMKN KUCIIOT, MIe04Ye U coiel (BO3MOXKHO HCIOIb30BAaHUE BUIECO
MaTepHuayioB), TPOBEJACHUE OIBITOB, MJUTIOCTPUPYIOIIUX MPU3HAKKU MPOTEKAHUS PEAKIIUMA
MOHHOTO oOMeHa (0O0pa3oBaHME OCa/IKa, BBIJCICHUE ra3a, 00pa3oBaHKUE BObI), ONBITOB,
WJUTIOCTPUPYIOIINX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (ropeHue,
peakiuu pa3noKeHUsl, COCIUHEHHUsI), PACIO3HABAHME HEOPTAaHMYECKHX BEIIECTB C
MIOMOIIIbI0 KAYECTBEHHBIX PEAKIHMI HA HOHBI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7ad.
HeMmeTa/uibl U X COCIUHEHUA

O6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE
crernieHu okucieHus. CTpoeHne u (PU3nIeCcKre CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XUMUYECKUE CBOWCTBA Ha TMpuMepe xyopa (B3aMMOAEHCTBHE C MeETaJIaMu,
HEeMeTa/ulaMu, 1enodamu). XmnopoBoaopoa. ConsiHas KUCI0Ta, XUMUYECKUE CBOMCTBA,
NOJIy4eHH e, IpUMEHEHUE. JelicTBUE XJI0pa U XJIOPOBOJOPOJa HA OPraHU3M YEJOBEKa.
Baxnenmme XJ10puapl 1 UX HAXOXKJICHUE B IIPUPOJIE.

O6mras xapaktepucTka 31eMeHToB VIA-Tpymmbel. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJia U cepbl. AJUIOTPOIHbIE MOAUGUKAIIMK KUCIOPOJa U Cepbl. XUMUYECKHE
cBoiicTBa cepbl. CepoBO0OPOI, CTpOEHUE, (PU3UIECKUE U XUMHUECKUE CBOMCTBA. OKCUTBI
Cepbl Kak TMpEACTaBUTENN KHUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (PU3NUECKHE U
XUMHUUYECKUE CBOMCTBA (00IIME KaK MPEACTAaBUTENS Kilacca KUCIOT U CreludUuuecKue).
XUMUYECKUE PEAKIMU, JIeKaAI[Me B OCHOBE MPOMBIIIIEHHOTO CIoco0a MOTydeHuUs
cepHoi KucnoTsl. [IpuMenenune cepHoi KUCnoTel. Coau CEpHOM KUCIOThI, KAUECTBEHHAS
peaknus Ha cynbdar-uoH. Haxoxnenue cepbl v €€ COeIMHEHU B MIPUPOJIE. XUMUUYECKOE
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3arpsI3HEHUE  OKPYXKAKOIIEW Cpeabl COCOUHEHUSMHM cepbl  (KHCIOTHBIE JIOXKIM,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €0 MPeI0TBPAIICHHUS.

OO01as xapakrepucTuka 3JeMeHToB VA-rpynnbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIIEHUA. A30T, pacIpoCTpaHEHHE B MPUPOJE, PUNUECKUE U
XUMHUYecKue cBorcTBa. KpyroBopor azora B mpupojie. AMMHUAK, €ro (Qpu3nyeckue u
XUMUYECKHE CBOWCTBA, MOTydyeHre U npuMeHeHne. Comu aMMOHUS, UX (U3UYECKUE U
XUMUYECKUE CBOWCTBa, mpuMeHeHue. KauecTBeHHass peakuusi Ha HOHBI aMMOHMS.
A30THast KHUCIIOTa, €€ MoJydyeHue, (PU3nYecKknue M XMMUYECKHE CBOMCTBA (00IIME Kak
IpeJICTaBUTENs Kilacca KUCIOT U crnienuduueckue). Mcnoib3oBaHue HUTPATOB U COJICH
aMMOHHMSI B KauyecTBe MHHEpPAIbHBIX ynoOpeHuil. XUMUYECKOe 3arps3HEHUe
OKpYXarolleil cpebl COEIMHEHUAMH a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO31yXa,
no4Bbkl U BoAoEMOB). Docdop, amioTponHsie Moaudukauu gocdopa, puznyeckue u
xumuueckue cpoictBa. Okcuna docdhopa (V) u dbocopnas kucnora, uznueckue u
XUMUYECKUE CBOMCTBa, monydeHue. Mcnonb3oBanue QochatoB B KauecTBe
MUHEPAIbHBIX YI00pEHHIA.

Oo6mmas xapakrepuctuka 3aeMeHToB [V A-rpynnsl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHblE  CTENEHM  OKHUCIEHUsA. YTIJEpoJ, aUIOTPONHble  MOJU(UKAINH,
pacnpocTpaHeHHe B MpUPOJie, (PU3NYECKHE M XUMHUYECKHME CBOWCTBA. AncopOims.
Kpyrosopot yraepoaa B npupoae. OKcuipl yriepojaa, ux (pu3nueckue U XUMHUYECKUe
CBOICTBA, ACWCTBUE HA )KUBBIE OPraHU3MBbI, ITOJIy4€HHE U TPUMEHEHHE. DKOJIOTUUECKUE
npoOJieMbl, CBSI3aHHbIE C OkcuaoM yraepoia (IV), rumnoresa rimodanbHOTO MOTEIUICHUS
KJIUMaTa, MapHUKOBBIN 3(dekT. YroabHas kuciaoTa U €€ coiu, ux (U3NYEeCKue U
XUMHYECKUE CBOICTBA, MOJYyYE€HHE U TMpuUMeHeHue. KauecTBeHHas peakius Ha
KapOoHaTtnoHbl. Vcnonb3oBanne kapOOHATOB B OBITY, MEIUITUHE, MPOMBIILICHHOCTH H
CEJIBCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIUHEHUSX
yriepoaa (MeTaH, 3TaH, JTWIEH, aleTUJICH, 3TaHOJ, TJIUIEPHUH, YKCYCHAasi KHUCIIOTA).
[IpupoHbIE UCTOYHUKH YTIIEBOJOPOAOB (YTOJb, IPUPOIHBIN Ta3, HEPTH ), MPOIYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIUIEHHOCTHU. [loHsATHE 0 OHONTOTHYecKn
BOXHBIX BEUIECTBAX: JXKUpax, OeNKax, yriieBoJaX — M HMX pOJIM B JKU3HU 4YEJOBEKa.
MarepuanbHO€ €AMHCTBO OPTAHUYECKUX U HEOPTraHUYECKUX COETUHCHUM.

Kpemuuii, ero pusndeckue U XMMHUYECKUE CBOWMCTBA, TOJYYCHHUE U MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. O6mue npeactaBieHus: 06 okcuae kpemuns (IV) u
KpeMHHEBON kuciore. CHIMKaThl, UX HCHOJb30BaHHE B OBITY, B MPOMBIIUICHHOCTH.
Baxxueiiiue CcTpouTenbHblE MaTepuaibl: KepaMuKa, CTEKJIO0, LIEMEHT, O€TOH,
xene300eToH. [IpoGiembl 6€3011acCHOTO MCIOJIB30BAHUSI CTPOUTENIBHBIX MaTepUaIoB B
NOBCETHEBHOM KU3HU. XUMUUECKUL IKCHEPUMEHN.:

10
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U3ydeHrne oOpa3I0OB HEOPTAHMYECKHX BEIIECTB, CBOWMCTB COJISHOW KHCIIOTHI,
IPOBEACHNE KAYECTBEHHBIX pEakUUi Ha XJIOPHUI-MOHBI M HAONIOJEHUE MPU3HAKOB HMX
IPOTEKAHMSI, OIBIThI, OTpaXKarolue (PU3NIECKUEe U XUMMUYECKUE CBOMCTBA T'aJIOTEHOB U
UX COEAMHEHHH (BO3MOXKHO HCIOJb30BAaHUE BUJICOMATEPUATIOB), O3HAKOMIJIEHHE C
oOpa3liaMu  XJIOpUJOB (TaJOT€HUIOB), O3HAKOMJIEHHE C oOpasliaMu cepbl U €€
COEAMHEHUSMHU (BO3MOYXHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB), HA0JI0IeHUE TTpoliecca
oOyrnuBaHus caxapa MoJl IeHCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIOTHI, U3y4ECHHUE
XUMUYECKUX CBOMCTB pPa30aBIE€HHOM CEpHOM KHUCIOThI, MPOBEJIEHUE KaueCTBEHHOU
peakuuu Ha cyiab(}ar-uoH U HAOMIOJEeHUE NpHU3HaKa €€ MPOTeKaHUsl, 03HAKOMJICHHE C
bU3UYECKUMH  CBOWMCTBaMHM a3zoTa, ¢ochopa W UX COCAMHEHUH (BO3MOXKHO
UCIOJIb30BAaHUE BHJICOMATEPHANIOB), OOpa3laMu a30THBIX U (ocHOpPHBIX yIOOpEeHMUIA,
NOJIy4ue€HUEe, COOMpaHHe, PACIO3HABAHWE U U3YYEHHE CBOWCTB aMMUaKa, MPOBEJICHUE
KAUeCTBEHHBIX PEakIMil Ha MOH aMMOHHUS U (PocdaT-MOH U HU3yYEHHUE MPHU3HAKOB UX
MIPOTEKaHUs, B3aUMOJCHCTBUE KOHUEHTPUPOBAHHON Aa30THOM KHUCIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB), U3YUEHUE MOJENIEH KPUCTAINYECKUX
peméTok anmasa, rpaduta, (QymuepeHa, 03HAKOMJIEHHE C TMPOIECCOM aacopOnuu
pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IIPOTUBOrasa,
noJiyueHue, coOMpaHue, pacrno3HABAHME M M3YUYEHUE CBOWCTB YIJIEKUCIIOTO Trasa,
IPOBEJICHUE KAYECTBEHHBIX peEaKIMi Ha KapOOHAT W CHJIMKAT-UOHBI U H3Y4YCHHE
IPU3HAKOB WX  IIPOTEKAaHMs, O3HAKOMJIEHME C  NPOAYKIMEH  CHIMKATHOU
IIPOMBIIUIEHHOCTH, PEHIEHUE OKCIEPUMEHTAIBHBIX 3a1ad 1o Teme «BakHenmue
HEMETAJUIBI U UX COCAUHEHUA». MeTalIbl M UX COeIUHEHH I

OO01mias xapakTepUCTHUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU HX
nojiokeHus: B llepuonanueckor cucreme xumuueckux 3nneMeHToB .M. MenneneeBa u
cTpoeHusi aroMoB. CTpoeHHe MeTalioB. Merauimueckass CBSI3b M METAJUIMYECKast
KPUCTAJUIMYECKAsT pemETKA. OJIEKTPOXUMHUYECKUN PAN  HANPSDKEHWA METAIIIOB.
duznyeckre U XMMUYECKHE CBOICTBA MeTallIoB. O0I1IKe CIOCOOBI OJIYyUYEHUSI METAILIOB.
[ToHsiTHE O KOPPO3UU METAILJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBsl
(cTanb, 9yTyH, JIOPATIOMUHUHN, OpPOH3a) ¥ MX IPUMEHEHUE B OBITY M IPOMBIIIICHHOCTH.

[Ilenounble MeTaIbl: MOJOXKEHUE B llepuommyeckoil cuUcTEME XUMHYECKUX
sanemenToB JI.MI. MeHneneeBa, CTpOCHHE HUX aTOMOB, HAaxOXJACHHE B MPUPOIE.
dusnueckrue U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaius). Okcuabl U
TUAPOKCUABI HaTpus U Kanus. [I[puMeHeHune menoyHbiX METAUIOB U UX COEIUHECHUM.

[I{emouHO3EMENBHBIE METAJUIBI MATHUN W KAJIBLUI: NOJIOKeHNE B [leproanueckoit
cucreMe xuMuueckux ameMeHToB .M. MenaeneeBa, CTpoeHrEe UX aTOMOB, HAXOXKIECHUE
B mpupoje. OuU3nuecKkue U XUMHUYECKUE CBOMCTBA MarHus M Kajaplus. BakHeiimine
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COCMHEHUST Kalblus (OKCHI, TUIPOKCHA, coyin). JKECTKOCTh BOJBI U CIOCOOBI €€
YCTPaHEHMUS.

AnroMuHUE: nosiokeHue B [lepuonnueckon cucreMe XuMHYeCcKuX daeMeHToB [l M.
MenneneeBa, CTpOCHUE aToMa, HaXOXACHUE B npupojie. PU3ndeckue U XUMUYECKUE
cBOMCTBa almoMuHUsI. AM(OTEpHBIe CBONCTBA OKCH/IA U THAPOKCHUA ATFOMUHUS.

Keneso: nonoxenne B llepuomnueckor cucteme xumudeckux snemeHToB /JI.H.
MenpeneeBa, CTpOEHUE aTOMa, HAXOXIACHUE B mpupoaec. OU3NUYECKHEe U XUMUYECKHUE
cBoicTBa xkenesza. Okcuapl, Tuapokcuasl u conu kenesa (II) u xxenesa (I1I), ux cocras,
CBOWCTBA U MOJYYEHUE. XUMUUECKUl IKCNEPUMEHM:

O3HaKOMJIEHHE ¢ 00pa3liaMy METANIOB U CIUIABOB, UX (PU3UYECKUMU CBONCTBAMH,
U3ydeHHWE  Ppe3yJbTaTOB  KOPPO3WM  METAUIOB  (BO3MOXKHO  HWCIOJb30BaHUE
BUJIEOMATEPUAIOB), 0COOCHHOCTEH B3aMMOJICHCTBUS OKCH/Ia KAJIBIUS U HATPUS C BOJOM
(BO3MOKHO HCITIOJIb30BAaHUE BUIEOMATEPHAIIOB), UCCIEA0OBAHNE CBOMCTB KECTKON BO/IBI,
npolecca TOPeHUs xKele3a B KHCI0poie (BO3MOXKHO MCIOIB30BaHUE BUACOMATEPUATIOB),
NPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX peaKIIUi Ha MOHBI (MarHus, KaIbIHs, aTFOMUHHNS,
nuHka, xeneza (II) m xeneza (III), menu (II), HaGmromeHre U OMUCAHUE TPOIIECCOB
OKpalllMBaHUs TJIAMEHU MOHAMU HATpUs, KaJIusi U KaJdblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIOB), HcCCieoBaHUEe aM(pOTEPHBIX CBOMCTB THUIAPOKCHA ATIOMUHHUS U
THJIPOKCHUIA IIMHKA, PEIIEHHE SKCIEPUMEHTANBHBIX 337ad Mo Teme «BaxHeimne
METaJUTBl M UX COSTUHEHHS». XUMHS U OKPY Kalolas cpeaa

BemectBa u wmarepuansl B TMOBCEIHEBHOM >KM3HM uenoBeka. besomacHoe
UCMOJIb30BaHUE BEIIECTB M XMMHUYECKHX peakuui B ObiTy. IlepBas momomp npu
XUMHYECKHUX 0XKOTaxX M OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyXKawllel cpeapl (mpeaenbHas JI0nycTHUMas
KoHueHTpauus BemectB (nanee — I[IJK). Ponp XuMuu B pemieHHH 5KOJOTHYECKUX
npooneMm. Xumuueckuil 9KCnepumenm:

u3ydeHre 00pa3lioB MaTepralioB (CTEKJIO0, CIJIaBbl METAJLJIOB, TTOJIMMEPHBIC
MaTepHuabl).

Mesicnpeomemnvie cesa3u

Peanuzanus MeXNpeIMETHBIX CBsI3ed NpU U3YyYEHUH XuUMHM B 9 Kiacce
OCYIIIECTBIIETCS Yepe3 UCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSITUH, TaK
M TIOHATUH,  SBIAIOIIMXCS  CUCTEMHBIMHM IS  OTHEIBHBIX  IPEIMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbBIC MTOHSATHS: HAyYHBIN (DaKT, THUIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CHUHTE3, KJIacCUpUKaAIUs, TEePUOJUIHOCTh, HAONIOJEHUE, OSKCIEPUMEHT,
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MOJICIUPOBAHKUE, M3MEPEHUE, MOJCb, SBIICHHWE, MApHUKOBBIM 3((EKT, TEeXHOJIOTHS,
MaTCPHAIBI.

®dwusuka: MaTepusi, aToM, JJICKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, W30TOIIbI,
PaJinOaKTUBHOCTb, MOJIEKYJIa, DJIEKTPUUCCKUIN 3apsi, MPOBOJHUKH, MOJYIPOBOIHUKH,
JUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, 00bEM, arperaTHOe COCTOSIHHE BEIICCTBA,
ra3, pacTBOp, PacTBOPHMOCTb, KPHCTAUIMUECKass pEMIETKA, CIUIaBbl, (PU3NYCCKHE
BEIMYUHBI, CIWHUIBI M3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, ILIAHETHI, 3BE3JIBI,
Counnrge.

buonorus: ¢ortocuHTe3, abIXaHue, Owocdepa, HSKOCHCTEMa, MHHEPAIbHBIC
y100p €HUsI, MEKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, ITUTATeIIbHBIC BEICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIC ITOPOJBI, IIOJIC3HBIC
UCKOTIaeMbIe, TOILTUBO, BOIHBIC PECYPCHI.

IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O XUMUU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

JIMuHOCTHBIE PE3yIbTaThl OCBOSHHS MPOTPAMMBI OCHOBHOTO 00IIero 00pa30oBaHUS
IOCTUTAIOTC B XOJA€ OOydeHUs XMMHUU B €JUHCTBE Y4YeOHOH W BOCIUTATEIHLHON
JeSITeIbHOCTH B COOTBETCTBUU C TPAJUIIUMOHHBIMU POCCUICKUMHU COLMOKYIBTYPHBIMU U
TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MPABUIAMHU U HOPMaMHU
MOBEJICHHSI M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATTU3AIINU
00y4Jarommxcs.

JInuHOCTHBIE pe3ynbTaThl OTpaXkaroT TOTOBHOCTh 00y4JaroImuxcs
PYKOBOJICTBOBATHCSI CHCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIMI U paclIupeHHe
OTBITa JCATENFHOCTH Ha €€ OCHOBE, B TOM 4YHCIE B 4YacTH: 1) mMaTpUOTHYECKOro
BOCIIUTAHMA:

[IEHHOCTHOTO OTHOUIEHHSI K OTEUYECTBEHHOMY KYJIbTYpPHOMY, HUCTOPHUYECKOMY H
HAYYHOMY HACIJIeIUI0, TOHUMAHUS 3HAYCHHSI XUMHUUECKON HAYKH B )KU3HH COBPEMEHHOTO
oOlIecTBa, CIOCOOHOCTH BNAJAeTh JOCTOBEPHOW HH(pOpManued o NepeloBbIX
JOCTHKEHHSIX M OTKPBITHSIX MHUPOBOM U OTEUECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTU B
HAYYHBIX 3HAHHUSIX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS ¢
MPEJCTABJICHUS O COLIMAIBHBIX HOPMAaX U MPABUIIAX MEKIMYHOCTHBIX OTHOIIIEHUM

B KOJUJICKTUBE, KOMMYHHMKAaTHMBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOMH,
y4€OHOHCCIEI0BATENBCKON, TBOPUECKON U IPYTHX BUAAX IEATEIbHOCTH, TOTOBHOCTH K
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Xumusi. 8-9 knaccsl (0a30BbI YPOBEHD)

pa3HOOOpa3HON  COBMECTHOW  JEATENbHOCTM  TPU  BBIMOJHEHUU  YYEOHBIX,
MO03HABATEIBHBIX 33]1a4, BBIMOJIHEHUH XUMHUECKUX SKCIIEPUMEHTOB, CO3/ITaHUH y4eOHBIX
MPOCKTOB, CTPEMJICHUSI K B3aMMONOHUMAHHUIO W B3aUMOIIOMOIIM B MpOLECcCe ITOU
yu4eOHOU JESITeNbHOCTH, TOTOBHOCTH OII€HUBATh CBOE TMOBEJIECHHUE W TMOCTYIKH CBOUX
TOBapUIlEd C TO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HaHUSA
MOCJIE/ICTBUI NOCTYIKOB; 3) IEHHOCTH HAYYHOI'0 NMO3HAHMS :

MHUPOBO33PEHUYECKHE TMPEJCTABICHUSI O BEIIECTBE MU XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABJISIOIINE OCHOBY
JUIsl TIOHMMAaHHs CYIIHOCTH Hay4HOW KapTHUHBI MHUpa, MNPECTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHUS MPUPObI, B3AUMOCBS3X YEIOBEKa C MPUPOJAHON Cpeslol, O
POl XUMUW B TIO3HAHUM DOTUX 3aKOHOMEPHOCTEW;  IO3HABaTEIbHBIE MOTHUBHI,
HarpaBJeHHbIE Ha MOJYYE€HHUE HOBBIX 3HAHUI MO0 XUMUU, HEOOXOAUMBIE 711 OOBSICHEHUS
HaOJI0laeMbIX TPOLIECCOB W SIBJICHHMM, IO3HABATEIbHOM, HWHOOPMAIMOHHOW H
YUTATEIhCKOU KYJIbTYPhI, B TOM YKCJI€ HABBIKOB CAMOCTOSITENIbHON PabOThI ¢ y4eOHBIMU
TEKCTaMHU, CHPABOYHOM JHUTEPATypOd, JOCTYIMHBIMU TEXHHUYECKUMHU CpEICTBAMU
WH(OPMAITMOHHBIX TEXHOJOTHI; MHTEPEC K 00YICHHIO 1 TTO3HAHMIO, TI0003HATEITHLHOCTb,
TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa3oBaHUIO, MPOEKTHOW M HMCCIEA0BATEIbCKON
NESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH M YPOBHS OOyudeHUs B
nanbHenmeM; 4) popMHUpPOBaHNS KYJbTYPbI 310POBbS:

OCO3HAHUE I[IEHHOCTH »XU3HHU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3 KU3HU, OCO3ZHAHUE MOCTEICTBUI U HEMPUSITUE BPEIHBIX
NpuBbIYEK (YNOTpeOJieHUsT  ajdKoroJisg, HApPKOTUKOB, KYpEHHUs), HEOOXOJUMOCTH
COOIOZICHUS TPaBHJI OE€30MACHOCTU MpU OOpAIleHUH C XUMUYECKMMH BEIIECTBAMHU B
OBITY U peasIbHOM KHU3HU; 5) TPYA0BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUCHUIO TTpodeccrii U TpyJa pa3auyHOro poja,
YBaXEHUE K TPYAY U pe3yJbTaram TPYAOBOH ACSITEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHHS TIPEAMETHBIX 3HAHWH MO0 XMMHUH, OCO3HAHHBIM BHIOOP WHIAWBUIYATLHON
TPAGKTOPUU TMPOJNOJDKEHHUsS] OOpa3oBaHUsA C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIEITHOM
npodeccnoHanbHOW JESITENHPHOCTA W Pa3BUTUS HEOOXOJIMMBIX YMEHHH, TOTOBHOCTH
aIaTUPOBATHCS B MPO(PECCHOHAIBHOU cpejie; 6) IKOIOrnYecKoro BOCIUTAHUS:
9KOJIOTMYECKH 11e1eCO00pa3HOe OTHOIIEHUE K TTPUPO/IC KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAaHKUE [IEHHOCTH 3JJ0POBOTO U 0€30MacHOI0
oOpa3a J>KM3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (HU3UYECKOMY U
MICUXHYECKOMY 370POBBIO, OCO3HAHHE I[€HHOCTH COOJIIOJICHUS TpaBui 0e30MacHOTO
MOBEJICHUS MPU PabOTE C BEILIECTBAMU, a TAK)KE B CUTYaILUSIX, YTPOKAIOIIUX 3JJOPOBBIO U
YKU3HH JIIOJICH; CIOCOOHOCTH MTPUMECHSTh 3HAHUS, TIOJTy9aeMble TIPH U3YYCHUN XUMUH,
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JUIS PEIICHUS 33J]1a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOAHON CPEAOU, JJIsi MOBBIIICHUS
YPOBHSI 3KOJIOTHYCCKOM KYJIbTYPhI, OCO3HAHUS II0OATBLHOIO XapaKkTepa dKOJIOTHICCKUX
npobjieM ¥ TyTed HMX pelIeHHUs TMOCPEACTBOM METOJIOB XHUMHH, HKOJOTMYECKOTrO
MBIIJICHUSI, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM, KOMMYHUKATUBHON M
COILMATIBHOM MTPaKTHKE.

METAHPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeaMETHBIX PE3yJAbTATOB  BBIACISIOT 3HAYMMBIE JUTSt
(dopMupoOBaHUS MHPOBO33pEHUS OOIICHAYyYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHIUII,
TUINOTEe3a, PaKT, CUCTEMA, MTPOLIECC, SKCIIEPUMEHT U APYTOE.), KOTOPHIE HCIIOJIB3YIOTCA B
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpPEeIMEeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 3THUX
npeaMeToB (pOpMUPOBATH NPEJCTABICHUE O IEJIOCTHOW HAy4YHOW KapTUHE MUpa, W
yYHUBEpCaJlbHble  y4eOHble  jedcTBUs  (IIO3HABaTENIbHBIE, KOMMYHUKATHUBHBIE,
pEryiasTUBHBIE), KOTOpble oO0ecmedynBaloT  (QOpPMHUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU JEATENbHOCTH.

IHo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC YUieOHbIe 1eiicTBUA BasoBbie
JIOTHYECKHe 1eCTBUA:

YMCHUS UCIIOJIb30BATh HpI/IéMBI JIOTHYCCKOT'0O MBIIJICHUSA ITPHU OCBOCHUHU 3HAHUI:
paCKpbIBaTb CMBICIT XHMHWYCCKUX MMOHSTUMN (BBII[GJBITB HNX XAapaKTCPHBIC IIPHU3HAKH,
yYCTaHaBJIMBaTb B3aUMOCBA3b C APYIUMHU HOHSITI/IHMI/I), HUCIIOJIB30BAaTh MOHATUA - JIA
00BICHEHUS OTACIBbHBIX q)aKTOB 151 SIBHCHHﬁ, BBI6I/IpaTB OCHOBAHHUA U KPUTCPHUH JIA
KHaCCI/I(l)I/IKaHI/II/I XUMHNUYCCKHNX BCIICCTB U XHUMHUYCCKHX peaKuHﬁ, YCTAaHABJIMBATb
MNPHUYINHHO-CIICACTBCHHBIC CBsA3HU MCKIY 00BEKTaMU HN3Yy4YCHUs, CTPOUTH JIOTUYCCKHUC
PaCCyKIACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), A€JIaTb BBIBOAbI H
3aKIIIOUCHUSA, YMCHHUC IIPUMCHATHL B IIPOHCCCC IIO3HAHUA ITOHATHUA (HpC,ZIMCTHI)Ie u
MeTaHpe,I[MGTHLIe), CHUMBOJIMYCCKUC (3HaKOBLI€) MOACIIN, HCIIOJIBb3YCMBIC B XHMUHU,
HpeO6pa3OBI>IBaTI> IMHUPOKO IMPUMCHACMBIC B XHMHH MOJCIBHBIC IIPCACTABIICHUA —
XUMUYECKUH 3HAK (CHMBOJI AJIEMEHTA), XUMUIecKast (hopmysa u ypaBHEHHUE XUMHUIECKOU
pCakiunn — IpU PCIICHUN yq€6HO-H03HaBaTCHBHBIX 3agad, C y‘-IéTOM 3TUX MOACIBbHBIX
HpeIICTaBJIGHI/Iﬁ BBIABJIATE U XApPAKTCPHU30BATH CYHICCTBCHHBLIC ITPHU3HAKH HM3YyYACMBIX
OOBEKTOB — XHMHYECKHUX BECIIECTB MU XHUMHUYCCKUX peaKuHﬁ, BBIABIIATD 06HII/IC
3dKOHOMCPHOCTH, INPUYNHHO-CICACTBCHHBLIC CBA3M W IIPOTUBOPCUUSA B HM3Yy4YACMbIX
Inponeccax u sABJICHUAX. ba3oBble ucciaeaoBaTreJibCKkue IleﬁCTBHSI:

YMCHHC UCITOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITIO3HAHUA,
a TaK)XXE€ B Ka4C€CTBEC OCHOBBI IJIs1 (i)OpMI/IpOBaHH}I THIIOTEC3BI 110 IIPOBCPKE MMPABUIBHOCTHU
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BBICKA3bIBAEMbIX CYXKJEHUH; MPpUOOpPETEeHNE OIbITA 0 MJIAHUPOBAHUIO, OPTaHU3AlNU U
IIPOBEJICHUIO YYEHUYECKUX SKCIEPUMEHTOB, YMEHUE HAOJI0JaTh 3a XOAOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yabTaT, (HopMyaupoBaTh 0000LIEHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MNPOBEAEHHOIO OIbITA, UCCIENOBAHUS, COCTABISTH OTUET O
POJIEIIaHHOM paboTe.

Pab6ora ¢ nunpopmanmueii:

yMEHHUE BbIOUpaTh, aHAIU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIUIO PA3IUYHBIX
BUJOB W  (QOpM  MPEACTaBICHHS, TMOJY4aeMyl0 W3  pa3HbIX  HCTOYHUKOB
(HayuHOMONYyJIsIpHAsl JMTEpaTypa XUMHYECKOIO COAEPXaHMs, CIIPAaBOYHbIE MOCOOMS,
pecypcel MlHTEpHETa), KPUTUYECKHM OLIEHUWBATH NPOTUBOPEYHMBYIO U HEIOCTOBEPHYIO
uHGOpMAIUIO; YMEHHUE IPUMEHSTh Pa3IMuHble METObI U 3aIIPOCHI IPU MTOUCKE U 0TOOpE
UH(OpMAIMHU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX ISl BHITOJHEHHS Y4E€OHbBIX U
MO3HABATEIbHBIX 3a/lad  OINpPEJeIEHHOIO THUMa, NPUOOpETeHHEe OmblTa B 00JIacTU
UCMOJIb30BaHUsI ~ MH()OPMAIIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTUH,  OBJIaJCHUE
KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAaHUS PA3IIMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSI TEIIBHO
BBIOMpATh ONTHUMAJIbHYIO (OpMY MpeAcTaBieHUs HMH(DOPMAUUA U WILIFOCTPUPOBATH
pelaeMble 3a/1a4M HECIOKHBIMU CXEMaMH, IMarpaMMaMHt, IpYruMu popMaMu rpapuku
U UX KOMOMHAIMSIMU;, YMEHHE HUCIOJIb30BaTh U aHAJIU3UPOBATh B Ipoliecce yueOHOH U
UCCIIEIOBATENbCKON  JEITeNbHOCTH HWHGOPMALUI0 O BIMSHUM IPOMBIILJIEHHOCTH,
CEJIbCKOI'0 X034iCTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPYXKAKOUIEH IPUPOJIHON CPEIBI.

KoMMyHUKATHBHBIEC YHUBEPCAJIbHbIE YUeOHbIE IeCTBUS:

YMEHHE 33JaBaTh BOIMPOCH (B XOJA€ auanora v (Widh) JUCKYCCHH) MO CYIIECTBY
oOcyxkaaeMoi TeMbl, (POPMYIHPOBATh CBOU MPEIIOKEHUSI OTHOCUTEIBHO BBIITOJIHEHUS
IPEUIOKEHHOM 3a7jauu; MpUOOpEeTEeHNe OMbITa MPE3EHTALNUN PE3YIbTATOB BBITOJIHEHUS
XUMHYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOro OIbITa, J1a0OpPaTOpPHOUM PabOThl MO HUCCIEIO0BAHUIO
CBOMCTB BEIECTB, YYEOHOrOo TMPOEKTa); 3aUHTEPECOBAHHOCTH B COBMECTHOM CO
CBEpCTHUKAMU I103HABATEIIbHOM U MCCIIEAOBATENbCKON JAEATENbHOCTU NPU PEIICHUU
BO3HUKAIOIIKX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMSI MO3UIIUI
(obcyxmeHusi, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBI», KOOPAMHAIMS COBMECTHBIX
JICCTBUIA, OMpEeICHNe KPUTEPUEB MO OIICHKE KauyeCTBa BBITIOJHEHHOW palOThI U

JpyTHE);

PerynsiTuBHBIC YHUBEpPCaAJIbHbIE YUeOHbIE ICHCTBUSA:
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YMEHUE CAMOCTOSTEIIBHO ONPENENATh LEId JIEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH M TMPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JeSITeNIbHOCTh, BbIOMpaTh Haubonee 3¢ EKTUBHbIE CHOCOOBI pEIICHUS YYEOHBIX U
MIO3HABATENBHBIX  33Ja4, CAMOCTOSITEIBHO  COCTABJISATh WIM  KOPPEKTUPOBATH
MPEIUIOKEHHBIA aJITOPUTM JACHCTBUM MPU BBINOJIHEHUU 33JaHUNA C YYETOM IMOJIY4YECHUS
HOBBIX 3HaHMM 00 H3y4aeMblX OOBEKTaX — BEIIECTBAX M PEAKIHSIX, OICHHUBAThH
COOTBETCTBUE IIOJIYYEHHOTO pe3ysbTaTa 3asBICHHOM LIEJIM, YMEHHE MCIOJb30BATH U
aAHAJIIM3UPOBATH KOHTEKCTHI, ITPEJIaracMble B YCIIOBUM 3aJIaHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO OOS3aTEIBLHOIO COACpIKAHMS,
YCTaHOBJIEHHOTO JIaHHOU (enepanbHON padouell mporpaMmoil, BBIJCISIIOT: OCBOCHHbIE
00y4JaroIMMUCs Hay4yHbIE 3HaHUs, YMEHHS U CIIOCOOBI EHCTBUM, crienupuyeckue s
MIPEAMETHOM 00JIACTH « XUMHUS», BUIBI JEATETHHOCTH MO0 MTOJTYYEHHUIO HOBOTO 3HAHUS, €T0
WHTEpIpETaIuy, MpeoOpa3oBaHUI0 M NMPUMEHEHUIO B Pa3JIMUHBIX YYCOHBIX M HOBBIX
CUTYaIUsIX.

K xonny oOyuenust B 8 kjiacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y OO YJAIOIINXCS YMEHHI:

pacKpbIBaThb CMBICI OCHOBHBIX XMMHUUYECKHX TOHSATHM: aToMm, MOJIEKYyIa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OQHOPOJIHAS U
HEOJHOPOJHAs), BaJECHTHOCTh, OTHOCHTEIbHAs aTOMHasi W MOJIEKYyJsipHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JI0JIsl XUMHUUECKOTO 3JIEMEHTa
B COCIMHEHHHM, MOJApHBIH 00BEM, OKCHJ, KHCIOTA, OCHOBaHWE, COJb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHb OKHUCIICHUS, XUMHYCSCKas PEaKIns, KiacCu(UKaIIHs
peakiuii: peakiiuu COCAUHEHUS, PEaKIIMU Pa3JIOKEHUSI, pEaKIMU 3aMEIICHUs, PEeaKIuu
oOMeHa, 9K30- M IHAOTEPMHUYECKUE PEAKIUU, TEII0BOM 3P EKT peakiuu, siApo aToma,
AJICKTPOHHBIN CIIOW aToMa, aTOMHas OpOWTalb, paguyCc aroMa, XHUMUYecKas CBS3b,
MOJISIpHAs W HETOJspHAs KOBAJICHTHAs CBS3b, MOHHAs CBSI3b, WOH, KAaTHOH, AHHOH,
pacTBOp, MaccoBas J0Jis BemiecTBa (IIPOIEHTHAsT KOHIIGHTpaIds) B PacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUM U IPUMEHSTH 3TU
MOHSATUSI TIPU ONMHUCAHWK BEIIECTB M WX MPEBpAICHUHN; HMCIOJIb30BATh XHUMHUYECKYIO

CUMBOJIMKY JIJISl COCTaBJIeHUs (POpMYJT BEIIECTB U
YpaBHEHUN XUMHUYECKHX PEAKIUil; ONPEIeNsiTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B

OMHAPHBIX COCAUHEHUSAX, CTETICHb
OKHCJICHUSI DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MNPUHAJUICKHOCTh BEIIECTB K
onpeneIEHHOMY KJIacCy COSMHEHMM 1o popMyraM, BUI XUMHUECKON CBSI3U
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(KOBaJIeHTHAasE M WOHHAsl) B HEOPraHUYECKUX COEIUHEHUSX; PACKpPbIBaThb CMBICI
[Tepuonnueckoro 3akoHa /[.11. MenneneeBa: 1eMOHCTpUPOBATh
MOHUMAHUE MEPUOJUUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX DJEMEHTOB OT UX
noyniokenuss B Ilepuoanueckod cucTeMe, 3aKOHOB COXPAHEHUsSI MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJIIPHOTO YUEHUSI, 3aKOHA ABOTaJpoO; OIMNUCHIBATH U
XapakTepu3oBaTh TabauuHYy0 Gopmy [lepuoandeckoit cucTemMbl
XUMHUUYECKUX BJIEMEHTOB: pa3inyarh IMOHSTUSA «TJaBHas noArpynna (A-rpymnma)» u
«mobounass mnoxarpymnmna (b-rpymnma)», Manele W OOJBIIME MEPUOJBI, COOTHOCUTH
0003Ha4YeHMs, KOTOpble UMEIOTCsl B Tabnuue «llepuonnueckas cucreMa XUMHUYECKHX
anemMeHToB JI.MI. MenaeneeBa» C YMCIOBBIMU XAapAKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsn sjapa, oOIiee 4YWCIO DIEKTPOHOB U
pacmpesieieHue HUX 1O DJEKTPOHHBIM CJIOSM); KJIacCU(UIIMPOBATh XUMUUYECKHUE
3JIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMUYECKHE peakiuu (10 YUCIY M COCTaBy y4YacTBYIOIIUX B PEAKIUU BEIIECTB, IIO
TeII0BOMY 3P eKTy); XapaKTepu30BaTh (OMUCHIBaTh) OOIIHE XMMHUYECKHE CBOWCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, IMOJTBEPXKJas OMUCAHUE MPUMEpPaMH MOJEKYISPHBIX
yYpaBHEHUW COOTBETCTBYIOIIMX XHWMHYECKHX pEaKIui; MPOTHO3UPOBATH CBOWCTBA
BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO COCTaBa,
BO3MOXKHOCTA TNPOTEKAHMUSI XUMHYECKUX TMPEBpPAlIEHU B Pa3IUYHBIX YCIOBUSIX;
BBIYUCIISITE OTHOCUTEIHHYIO MOJIEKYJISIPHYIO Y MOJISIPHYIO MacCChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOrO 3JeMeHTa Mo (hopmysie COCTUHEHHUS, MACCOBYIO JIOJIO
BEILIECTBA B PAacTBOpE, MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOW pEaKIvu;
MPUMEHSITh OCHOBHBIE OIEPALIMHU MBICIIUTEIIbHON JIESITEIbHOCTH — aHAJIM3 U CUHTE3,

CpaBHEHHE, 00001enue, CHCTEMAaTHU3aIHIO, KJIaccH(hUKAIHIO, BBISIBJICHHUE
MPUYUHHOCIEICTBEHHBIX CBSI3€d — JJIsi U3Y4YEHUs CBOMCTB BEIIECTB U XMMHUYECKHUX
peakluii, eCTECTBEHHO-HAay4YHbl€ METOJAbl IO3HAHWS — HaOJI0JEHUE, HW3MEpEHUE,
MOJIETUPOBAHUE, DKCHEPUMEHT (peabHbIA M MBICICHHBIN); CIEJ0BaTh MpaBUiaM
MOJIb30BaHUSI XMMUYECKOM MOCYI0H 1 1a00paTOPHBIM

o0opyI0oBaHHEM, a TaK)Ke MpaBWJIaM OOpAaIIEHHUs C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKLIMSIMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XMMUYECKHUX OTBITOB MO MOJYYCHUIO U
coOMpaHHuI0 Ta3000pa3HBIX BemiecTB (BOAOpOAa M KHUCIOPOJa), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAEIEHHON MAacCCOBOM JI0JIEN PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U
IPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI [0 PACHO3HABAHHWIO PACTBOPOB LIEIOYEH U
KHCJIOT C TOMOILbIO HHIAUKATOPOB (JIAKMYC, (peHONPTanenH, METHIIOPAHXK U JPYTHE).

K xonmy oOyuenuss B 9 kJjacce mpeIMeETHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaXkaTh CHOPMHUPOBAHHOCTh Y 00yUaOIINXCS YMEHUM:
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Xumusi. 8-9 knaccsl (0a30BbI YPOBEHD)

PaCKpPBIBATh CMBICII OCHOBHBIX XUMHUYCCKHUX MOHSITUI; XUMHYECKUM 9JICMCHT, aTOM,
MOJICKYJId, HOH, KaTUOH, daHNOH, ITPOCTOC BCUICCTBO, CIIOKHOC BCUICCTBO, BAJICHTHOCTD,

JIEKTPOOTPUIIATEITLHOCTh, CTEICHh OKHUCICHUS, XUMUYECKas PEaKIusl, XUMUYECKas
CBsI3b, TEIJIOBOM 3(PQEKT peakUuuu, MOJIb, MOJSPHBIA O00BEM, PACTBOpP, AIEKTPOIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJIUTHYECKAs JUCCOLMAIMS, pPEaKIMd HOHHOTO OOMEHa,
KaTajau3aTtop, XWMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE pEaKlUH,
OKHCJIUTENIbHO-BOCCTAHOBUTENLHBIE PEAKIIUHU, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJICHUE, AJUIOTPOmNusi, aM(OTEPHOCTh, XMMHUYECKass CBSI3b (KOBAJICHTHAS,
WMOHHAsl, METAUIMYECKasi), KPUCTAUIMUECKasi penieTka, KOPpOo3usi METAIJIOB, CIUIAaBHI,
CKOPOCTh XHMHYECKOW peakIWH, TMpenenbHo pAomyctuMas koHieHTpamus [TJIK
BEIIECTBA; WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATHH WU
MPUMEHSTEITH
MOHATHS TIPU ONMKMCAHWM BEIIECTB W WX MPEBPAIICHHUM; HCIOJb30BaTh XUMHUYECKYIO

CUMBOJIMKY JIJIsl COCTaBJIeHUs (POPMYJT BEILIECTB U
YPAaBHCHHI XWMHUYECKUX PEAKIU; OMpeeNsaTh BAJICHTHOCTh M CTENEHb OKHCICHUS

XUMUYECKUX DJIEMEHTOB
B COCIMHEHMSIX Pa3IMYHOTO COCTaBa, MPUHAJIC)KHOCTh BEIIECTB K OMPEACIEHHOMY
KJIAaCCYy COEAMHEHMM 1O (QopMyinaMm, BHUJ XUMHUYECKON CBs3u (KOBaJeHTHAs, MOHHAs,
METaUIMYECKas) B HEOPTaHWYECKUX COCIMHEHUSX, 3apsA]l HOHA [0 XUMUYECKOU
dbopmyse, xapakTep Cpelbl B BOJHBIX PAacTBOpaX HEOPraHWYECKUX COCIMHEHUM, THUII
KPUCTANTNYECKON PEeIIETKH KOHKPETHOTO BEIlleCTBA;

packpbiBaTb  cmbicn  Ilepuommueckoro  3akona JI.M. MeHneneeBa wu
JIEMOHCTPUPOBATh €T0 MOHUMAHHUE: OMUCHIBATh M XapaKTePU30BaTh TaOIMIHYIO (HOpMY
[leproauveckoit CHUCTEMBl XHUMHUYECKHUX DJEMEHTOB: pas3inuyarh IOHSATHS «TJIaBHas
noarpynna (A-rpymnmna)» U «mno6ounas noarpynmna (b-rpynma)», manbie U OOJbIINE
MEPUOJIbI, COOTHOCUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B MEPUOAUYECKON TabmuIie, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKUX DJIEMEHTOB (COCTaB H
3apsn a/pa, o0llee YKUCI0 JIEKTPOHOB M PacHpelesICHUE UX MO JIEKTPOHHBIM CJIOSIM),
0O0BSACHSTH 00IIME 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB JIEMEHTOB M UX COSIMHEHUM
B Ipelienax MaJlbIX MEPUOJIOB M TJIABHBIX MOJATPYNI C y4ETOM CTPOEHUS UX aTOMOB;
KJIaCCU(UITMUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTAaHNUECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (MO YUCIAYy M COCTaBY yYacTBYIOIIMX B PEAKI[MU BEIIECTB, IO
TEIoBOMY 3¢ (eKTy, 0 U3MEHEHHUIO CTENEHEH OKHUCICHMS] XMMHUYECKUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBATH) OOIME W CHEHU(PUYECKUE XUMUYECKHE CBOMCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXK/Iast ONMUCAHUE MPUMEPAMU MOJICKYISPHBIX U
WOHHBIX YPAaBHEHHUU COOTBETCTBYIOIIHMX XUMHUYECKUX PEAKIINN; COCTABIATh YPaBHEHUS
AJIEKTPOJIUTUYECKON TUCCOLIMALIMU KUCIIOT, IIEJI0YEN U COJIEU, TTIOJHBIE U COKPAILIEHHBIE
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Xumusi. 8-9 knaccsl (0a30BbI YPOBEHD)

ypaBHEHHUS pEaKIUii HWOHHOTO OOMEHa, ypaBHEHHS pPEaKIUi, II0ATBEPKIAOIIINX
CYIIECTBOBAHWE T'€HETHYECKOH CBS3U MEXIY BEHIECTBAMH pPAa3IMYHBIX KJIACCOB,
PacKpbIBaTh CYIIHOCTh OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH MOCPEICTBOM
COCTAaBJICHUS JICKTPOHHOTO OajlaHca ATHX PEaKIii; IPOTHO3UPOBATh CBOKCTBA BEIIIECTB
B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOKHOCTH
NPOTCKAHUS XHMHUYCCKHUX TIPEBPAIICHWA B Pa3IMYHBIX YCIIOBHUSAX; BBIYHCIIATH
OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYFO MAacChl BEIIECTB, MAacCCOBYIO JIOJIO
XUMUYECKOTO 3JieMeHTa 1o (OpMysie COSAMHEHHUS, MacCOBYIO JIOJIO0 BCIIECTBA B
pacTBope, MPOBOIUTH PACUYETHl O YpPaBHEHHWIO XHUMHYCCKON pEakIuu; COOII0AaTh
IpaBHJIa IMOJIb30BAHUS XUMUYECKOU MTOCYI0H U J1abOpaTOpPHBIM
o0opymoBaHKEeM, a Tak)Ke MpaBUiia OOpAIleHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSAMU I10 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMHUUYECKUX OIBITOB I10 MOJYUYCHHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (aMMHUaka W YIVIEKUCIOrO Tasa); MPOBOIUTH
peaKIuy, MOATBEPKAAIONINE KA9EeCTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB: PACIIO3HABATH
ONBITHBIM MYTEM XJIOPUI-, OPOMUI-, HOUI-, KapOOHAT-, pocdar-, cumkar-, cyiabdar-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHS U MOHBI U3YYCHHBIX METAJIOB, IPUCYTCTBYIOIIHE
B BOJHBIX pPacTBOpax HEOPraHMYECKHUX BEIIECCTB; MPHUMEHATh OCHOBHBIC OIEpaIlUH
MBICITUTCIIPHON ~ JIEATEIbHOCTH — aHaJlu3 MW CHHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMAaTHU3aIUIO, BBISBIICHUE IPUIUHHO-CIICICTBEHHBIX CBS3EH — ISl N3YUCHUS CBOWCTB
BEIICCTB M XUMHYCCKHX pEaKIMi, EeCTCCTBCHHOHAYYHbIC METOJAbI TO3HAHUS —
HaOJII0ICHHE, U3MEPCHHE, MOICITMPOBAHHUE, SKCIIEPUMEHT (PeaibHBIA U MBICICHHBIN ).
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TEMATHUYECKOE ITNTAHUPOBAHUE

Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

8 KUIACC
HanmeHnoBanue
Ne KonuyectBo OCHOBHBIE BU/IbI I€ATEILHOCTH
pa3nesioB U TeEM Conepxanue oOyueHus
/11 4acoB oOyyarommxcs

y4e0HOro mpeaMera

Paznen 1. [lepBoHayajibHbIe XUMHYECKHU

€ IMIOHATUSA

1.1

XHUMUS — BaKHAs
00y1acThb
€CTECTBO3HAHUS U
MIPAKTUYECKON
JIeSITeIIbHOCTH

4CJIIOBCKA

5

[Ipenmer xumuun. Posb XuMuu B )KU3HU
YelIoBeKa. XUMUS B CUCTEME HayK. Tena
u BemecTBa. dusnueckue cBoiicTBa
BEILIECTB. ArperaTtHoe COCTOSIHUE
BellecTB. [IoHsTHe 0 MeTOMAX MO3HAHUSA
B XUMUHU. YUCThIE BENIECTBA U CMECH.
Cnioco0ObI pa3iesIeHUs] CMECEH.
Xumuueckuui Ikcnepumenm:
Jlemoncmpayuu.

3HAaKOMCTBO C XUMUYECKOH MOCYA0M, C
paBWJIaMH pabOTHI B 1a0OpaTOpUH U
npruemMamu oOpalleHus ¢

71a00paTOpPHBIM 000PYI0BAHUEM.
dusnyeckue cBoiicTBa 00pa3LoB

HCOPIraHMYCCKUX BCIICCTB — MCTAJIJIIOB

H HEMCTAJJIOB.

PackpbIBaTh CMBICIT H3y4aeMbIX IMOHSITUU.

PackppIBaTh poiib XUMUU B TIPUPOJIE U
KU3HU YEIOBEKa, €€ CBSA3b C APYTUMU
HayKaMHu.

Paznuyatre yrcThIe BElecTBA U CMECH;
OJIHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznuuath ¢pusznueckue 1 XUMHUYECKHE
SIBJICHUSL.

CrnemoBaTh aJrOpUTMaM HMCIOIB30BAHUS
AKCIIEPUMEHTAIBHBIX METOJIOB —
HaOJI0/ICHUS U SKCIIEPUMEHTA.
Habmronath u onuceiBaTh OOBEKTHI MPU
IIPOBEACHUM JEMOHCTpAUU U
J1a00PaTOPHBIX OMBITOB MO U3YUEHUIO
(U3NYECKIX CBOWCTB BEIECTB,
crocoOO0B pa3/ieleHusi cMecel BEUIECTB.
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

CrniocoOsI paszieneHus cmecei
(¢punbTpOBaHUE, BHITIApHUBAHUE,
JTUCTUJUISIIISA, XpoMaTorpadusi).

[IpoBOIUTH XUMHUUYECKUN IKCIIEPUMEHT
IIPU pa3lielieHuu cMecel (Ha nmpumMepe
OUYKCTKH IMOBAPEHHOM COJIN) B XOJI€
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

JlabopamopHvie onvimoi:

M3yuenue u onucanne pu3maeckux
CBOMCTB 00Pa3I[0B HEOPTAHUYECKUX
BEIIIECTB.

N3yuyenue cnocoOoB pazeneHus cMeceit
(C MOMOIIbIO MAarHUTA).

Ipakxmuueckue pabomol:

Ne 1. [IpaBuna paGoThl B 1aboparopuu u
npuéMbl 0OpareHus ¢ 1abopaTOpHbIM
00OpyIOBaHHUEM.

No 2. Paznenenue cmeceld (Ha mpumepe
OUYHCTKHU MTOBAPEHHOM COJIN)

npakTudeckoit padotel Ne 2. CriejoBath
IpaBUJIaM IMOJIb30BAHUS XUMUYECKOMN
ocy10i 1 1a00paTOPHBIM
000py/oBaHKHEM, a TAK)KE MpaBUIaM
oOpallleHHs ¢ XUMUYECKUMU
BELIECTBAMU

B COOTBETCTBHUM C MHCTPYKLIHEH MpH
BBITIOJTHEHU U MTPAKTUYECKON

pabotsr Ne 1.

BricTpauBars pa3BEpHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM
Ha THGOPMAIIHIO U3 YIeOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
VICIIOJIb30BATh U3YYEHHbBIN NOHATUNHBIN
anmnapar Kypca XUMuu
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

1.2.

BemiectBa n
XUMUYECKUE

peaKITIH

15

ATOMBI U MOJIEKYJIbl. XUMUYECKHE
sneMeHThl. CUMBOJIbI XUMHUYECKUX
31eMeHTOB. [IpocThie U CltoXKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
yUEHHUE.

XUMHUYECKas BaneaTHOCTE

dbopmyia.
aTOMOB XMMHUYECKHUX DJICMEHTOB.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
OTtHocuTenbHasg aTOMHas Macca.
OtHocuTenbHasT MOJIEKYJIsIpHas Macca.
MaccoBas J10JIs1 XMMHUYECKOTro dJIEMEHTa
B COC/IMHCHUM.

OnpenensTh NpU3HAKN XUMHYECKHX
peaKIuii, yCIOBUS UX MPOTEKAHUS.
OOBACHATH CYHTHOCTh (PU3UUECKUX H
XUMUYECKUX SIBJICHUH C TOUKH 3pEHUS
ATOMHO-MOJICKYJISIPHOTO yUCHHUSI.
KinaccuduiupoBarbk XuMuieckue
peakuuu (1o YUCIy U COCTaBy
pearupyommx u 00pa3yrmmnxcs
BEILIECTB).

CocraBmisath GOpMYyITbl OUHAPHBIX
BEIIECTB 10 BAJICHTHOCTH U ONIPEACTISAThH
BaJICHTHOCTH 10 (hOpMYysIaM BEIIECTB.
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

KommnuectBo BemecrBa. Moib. MossipHas
Macca. B3aumMocBs3b KOJIU4eCcTBa, MacChl
Y YUClia CTPYKTYPHBIX €IMHUI] BEIIESCTBA.
Pacuérbl o popMynam XUMHUYECKUX
COCIUHCHUMN.

DuU3NYECKUE U XUMUYECKHUE SABICHUS.
XUMHUYECKas peakius U €€ Ipu3HaKHu.
3aKOH COXpPaHEHUSI MacChl BEIIECTB.
XUMHUYECKHUE YPABHEHUS.
Kiaccudukaruss XuMUUECKUX PEaKIIH
(coenuHeHus, pa3aoKEHUs, 3aMEICHHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBOKWCTBa 00Pa3IoB
HEOPraHWYECKUX BEIIECTB — METAJIJIOB U
HEMETAJLIIOB.

OO0pa3iipl BEMeCTB KOJIUIECTBOM | MOJIb.
dusznyeckue spiIeHus (TIaBIeHUe
BOCKA, TasiHUE JIbJIa, pACTUPAHUE caxapa
B CTYIIKE€, KUTIEHUE U KOHCHC AU
BOJIbI).

XUMUYECKUE SIBICHUS (TOpeHHEe

CBEUYH, MPOKAITMBAHUE MEHOU

Paccrapnsate ko3ppuuueHTsl B
YPABHEHUSIX XUMUYECKUX PEAKIUH.
Habmtonath u onuchIBaTh 0OBEKTHI

IIPY MPOBEACHUH JIEMOHCTPAITHI U
71a00paTOPHBIX OIBITOB.

[IpoBouTH BhIUMCIEHUS 1O (HOpMYyTam
XUMUYECKUX COCAMHEHUIN U YpaBHEHUSIM
XUMHUYECKUX PEAKLINH.

[IprMeHSTh €CTECTBEHHO- HAYyYHbIE
METO/Ibl IO3HAHUSI (B TOM UYHUCIIE
HaO0JII0JIEHU €, MOJISTUPOBaHNE,
SKCIIEPUMEHT U OCHOBHBIE OIlepalun
MBICIIATEIIBbHOM EATEIBbHOCTH
(cpaBHEHUE, KiaccuduKanms)
BricTtpauBarts pa3BEpHyThIE
MUCBbMEHHBIE U YCTHBIE OTBETHI C ONIOPOI
Ha nHpopMaHio U3 yueOHUKa U
CIPABOYHBIX MaTEPHAIOB, IPaMOTHO
UCITOJIB30BATh U3YYEHHBIN NOHATUNHBIN
anmnapar Kypca XuMHH
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

MIPOBOJIOKH, B3aUMO/ICHCTBUE COJIBI
WJIU MeJia C COJISTHOM KUCJIOTOM).
Habmonenne npu3HakoB MPOTEKAHUS
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Xumust. 8-9 knaccel (0a30BbII YPOBEHB)
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

XUMUYECKUX peakluil (pa3ioxeHue
caxapa, B3aUMOJICHCTBIE CEpHOU
KHUCIIOTBI C XJIOPUJOM Oapusi, oJydeHue
U pazioxxkenue ruapokcuaa meau (1)
IPY HarpeBaHUU, B3aUMO/ICHCTBUE
xerne3a ¢ pactBopoM comnu meau (I1).
OnbIThI, WILTIOCTPUPYIOIIUE 3aKOH
COXpaHEHHs MacCHhI.

JlabopamopHvie onvimel:

Coznanue mojieneit MoJIeKy
(ILIapoCTEPKHEBBIX ).

Onucanne  Qu3MyYecKux  CBOKMCTB
00pa3IioB HEOPTAHUYECKUX BEIIECTB —
METAJJIOB U HEM €TAJLJIOB.

Habntonenue gpusznueckux (TuiaBieHue
BOCKa, TassHUE JIbJa) U XUMHUECKUX
(ropeHue cBeuYH, MPOKATUBAHUE METHOMN
IIPOBOJIOKH) SIBJICHHIA.

Habumronenue u onucanue npu3HakoB
MPOTEKAaHNUsT XHMHUYECKHUX PEaKIUi
Pa3HbIX THUIIOB.

Buviuucnenus: OTHOCUTENBHOM
MOJIEKYJISIPHOM MacChl BEIIECTB,
MOJISIPHOM MacChl, MacChl BEIIECTB,
MaccChl M KOJTMYECTBA BEIIECTBA;
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

MacCOBOH JIOJIM XUMUYECKOTO 3JIEMEHTA
o GopMmysie COeTMHECHHUSI,;
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

M0 YpaBHEHUSIM XUMUYECKUX
peaKiuii: KOJIMYECTBA, MacChl
BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, MAaCCE PEareHTOB WM
MPOJYKTOB PEAKIIUU

Hroro no pazneny

20

Paznen 2. BaxkHeillue npeacTaBuTeId HEOPraHMYeCKUX BellecTB
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

2.1

Boznyx. Kucnopon.
IlonsTue
00 okcHaax

Bo3ayx — cMmech razoB. CocraB BO31yXa.
Kucnopon — aneMeHT u nmpocroe
BelecTBo. Haxoxaenue kucnopoaa B
npupoze, GU3NIeCKre 1 XUMUIECKUE
cBoiicTBa (peakiuu ropenust). OKCUIBI.
[Ipumenenue kucmopoaa. CrocoObl
MOJTYYCHUSI KUCIIOPO/ia B 1a00paTOpUHU U
npoMbIuIeHHOCTH. KpyroBopoT
KHucaopoJia B mpupojie. O30H —
AITOTPOITHAST MOAM(HUKAITUS KUCIOPOa.
TemmoBoi 3 hexT XuMuIecKon
pEaKINK, TS PMOXUMHUUYECKHUE YPaBHEHUS,
9K30- U SHJIOTEPMHUYECKHUE PEAKIUU.
TormnuBo: yroib U MeTaH. 3arps3HeHue
BO3/1yXa, YCUJICHHUE MTapHUKOBOTO

s dekTa, pa3pyiieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

KauecTBeHHOE OmnpeneneHne coiepKaHus
KHUCJIOPO/Ia B BO3yXE

[lonydyenue, cobupanue, pacrno3HaBaHue

Hcnonb30BaTh XUMHYECKYIO CUMBOJIMKY
IUIs COCTaBJIeHUsI (POPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YpaBHEHUN
XUMHUYECKUX PEAKLUN C y9aCTUEM
KUCI0pOJia. XapaKTepru30BaTh
(onmuchIBaTh) COCTaB BO3/AYXa,
(¢u3nyeckne U XMMHUUECKHE CBOICTBA
KHCJI0POJIa, CIOCOOBI €ro MoTyudeHus,
IPUMEHEHUE U 3HAYEHHUE B MPUPOJIE U
KU3HU yenoBeka. CpaBHUBATH PEAKIINU
TOPEHUS U MEAJIEHHOTO OKHUCIICHUSI.
OOBACHATH CYHTHOCTH IKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C 3arps3HEHHEM
BO3/yXa.

CnenoBatb npaBuiaMm 0€30MacHON
paboThI B TabopaTopuu Mpu
UCIOJIb30BAaHUHM XUMHUYECKON TTOCY bl U
000pyI0BaHMsl, a TAK>KE MTPaBUIIaM
oOpalleHus ¢ TOprOYMMU BEIIECTBAMH.
[InanupoBaThe U OCYIIECTBIATH HA
PAKTUKE XUMUYECKUE IKCIIEPUM EHTHI,
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

Y U3y4E€HUE CBOMCTB KHUCIOPOA.
Habmronenve B3anMoIeiCTBUS BEITISCTB
C KHCJIOPOJIOM U YCIIOBHS
BO3HUKHOBEHUS U MPEKPALLECHUS TOPEHUS
(moxkapa).

JlabopamopHuvlii onvim:

O3HakoMIieHHE ¢ 00pa3liaMu OKCUIOB

Y OITMCAHUE UX CBOMCTB.
Ipaxmuueckas paboma: No 3.
[lonydenue u cobrpanue KUCIopoia,
W3y4EHHE €r0 CBOMCTB.

Buviuucnenus: MOJIEKYJISIPHON MACChI
KHUCJIOPO/Ia U 030HA HAa OCHOBAaHUU
aTOMHOW MacChl XMMHAYECKOTO
AJIEMEHTA; KOJIUYECTBA, MacChl

BEILIECTBA I10 YPABHEHUSIM
XAMHAYECKUX PEAKIIAMN

IPOBOJUTH HAOIOICHHUSI, IENaTh
BBIBOJIbI 110 PE3YyJIbTaTaM dKCIEPUMEHTA
IIpU TTPOBEACHUH JIAOOPATOPHBIX OIBITOB
U TIPAKTUYECKOU pabOThI.

BrruucisaTs KoIM4ecTBO BelecTBa, 00bEM
raza mo gopmyiam.

YyacTBOBaTh B COBMECTHOM paboTe B
rpymnme.

BricTpauBath pa3BépHyThHIE
MMACHbMEHHBIE U YCTHBIE OTBETHI C ONIOPOU
Ha THGOPMAIIHIO U3 YIeOHUKA U
CIIPABOYHBIX MATEPUATIOB, TPAMOTHO
VICTIOJIb30BATh U3yYEHHBIN OHATUNHBIN
anmnapar Kypca XuMuu
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

2.2

Bonopon. Ilowstue
0 KUCJIOTaX U COJIAX

Bopopoxn — asemeHT u npoctoe
BelecTBo. Haxoxaenue Bogopona B
npupoze, pU3n4ecKue 1 XUMUIECKUe
CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
noxy4yeHusi. Kuciotsl u conu.
Monsipasiii 00bEM ra3oB. Pacuérel mo
XAMUYECKUM YPABHEHUSIM.
Xumuueckuit Ikcnepumenm:

Jlemoncmpayuu:
[lonyuenue, cobupanue u

PackpbIBaTh CMBICIT H3y4ae€MbIX IIOHATUN
Y IPUMEHSTh 3TH OHSATHUSA IPU ONKMCAHUH
CBOWCTB BEILIECTB U UX MPEBPALLCHUM.
XapakTepru30BaTh (OMUCHIBATH)
¢u3nyeckne U XMMHUYECKHE CBOMCTBA
BOJIOPO/JIa, CLIOCOOBI €r0 MOIYYEeHHS,
IPUMEHEHHE.

Cobupatp npudop A NOITyYEHUS
BOZIOpOJA.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

pacno3HaBaHUE BOJOPO/A.
BzaumopencTBue BOIOpOJIa C OKCHIIOM
menu (II).

JlabopamopHuwiii onvim:

BzaumoaencTBue KUCIOT ¢ METaJIaMH.
Ilpaxmuueckas paboma:

Ne 4. Tlonydenue u cobupanue Bo10poa,
M3y4YE€HHUE €0 CBOWCTB.

Boruucnenus:

00BEMa, KOJIMYECTBA BEIIECTBA T'a3a

0 €ro M3BECTHOMY KOJUYECTBY
BELIECTBA WK 00BEMY;

00BEMOB Ta30B M0 YPABHEHUIO PEaAKIUU

Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUHN
rasos

JUIsE  cOCTaBiieHUsT (opMyn BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKHUX
peakuMii ¢  y4acTHEM  BOJAOpO/a.
BrraucisaTe MOJSIpHYIO MacCy BEIIECTB;
KOJWYECTBO BeEIIeCcTBa, OOBEM Trasa,
Maccy BEIlIeCTBa;

[IpoBOIUTH PACUETHI 10 YPABHEHUSIM
XUMUYECKUX PEAKIINi: KOTMYeCTBa,
00BEMa, Macchl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, MacCce PEareHTOB
WM TIPOJAYKTOB PEAKIIUU.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu Mpu
WCTIOJIb30BAaHUH XUMHUUYECKON TTOCY bl U
000py/I0BaHMsI, a TAK>KE MPaBUIIaM
oOpalleHus ¢ TOprOYMMU BEIIECTBAMU B
OBITY.

[InaHupoBaTh U OCYILECTBIATH HA
MPAKTUKE XUMHUYECKHE IKCITCPUM CHTHI,
MIPOBOIUTH HAOJIOICHUS, JIEIaTh

BBIBOJIBI TIO PE3YJIbTaTaM 3KCIEPUMEHTA.

YuacTBOBaTh B COBMECTHOM paboTe B
rpyIe
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

2.3

Bopa.
PactBOpbI.
[Tonsitue 006
OCHOBaHMSIX

dusnyeckue cBoiicTBa BoAbl. Bomxa kak
pacTBOpUTENb. XUMUYECKUE CBOKMCTBA
BOJIBI.

OcHOBaHUA.

PackpsiBaTh CMBICI M3y4aeMbIX MOHSATHI
Y IPUMEHATH TH ITOHATHUS IIPU ONIUCAHUH
CBOMCTB BEIIECTB U UX IIPEBPALICHUN.
XapaktepuzoBarh puznueckue u
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

PactBopsl. Ponbs pacTBOpoB B pupoae u
B YKU3HU 4esioBeKa. KpyroBopot BoJibl B
pUpoAe. 3arps3HEHUE MPUPOIHBIX BOI.
OxpaHa ¥ OYUCTKA IPUPOJHBIX BOJ.
Haceplennpie 1 HEHaChIIIEHHBIE
pacTBOpbl. PacTBOPUMOCTH BEIIECTB B
BoJIe. MaccoBas 101 BelecTsa B
pacTBope.

Xumuueckuit Ikcnepumenm:

Jlemoncmpayuu.

PacTBOpeHUE BEMECTB € Pa3IMYHON
PacTBOPUMOCTBIO.
BzaumoneiictBue Boabl C MeETallJlaMu
(HaTpueM M KaJblLIUEM).

HccnenoBanue pacTBOPOB KUCIOT U
1IEJI0Y€H C TOMOIIbIO0 UHIUKATOPOB.

JlabopamopHvie onvimwl
HccnepoBanue 0coOOEHHOCTEN
PacTBOPEHUS BEMIECTB C PA3IMYHOU
PacTBOPUMOCTHIO.

[IpuroTtoBieHue pacTBOpOB  C
ONPENEIEHHON MacCOBOM JOJIEH
PacCTBOPEHHOIO BEIIECTBA.

llpakxmuueckasn paboma

XMMHUYECKUE CBOKMCTBA BOJBIL, €€ POJIb KAK
pPacTBOpUTENS B IPUPOAHBIX MPOLIECCAX.
CocTaBnsiTh ypaBHEHUS! XUMUYECKUX
peakuui ¢ y4acTUEM BOJBI.

OOBACHATH CYLIHOCTb 3KOJIOTHYECKUX
npo0JsieM, CBSI3aHHBIX C 3arpsi3HEHUEM
IPUPOIHBIX BOJ, CIOCOOBI OUUCTKU
BOJIbI OT MIPUMECEH, MEPHI TIO OXPaHE BOJT
OT 3arpsI3HECHMUSL.

[InannpoBaTe 1 OCYIIECTBIATh HA
PAKTHKE XUMUYECKUE SKCIIEPUM EHTHI,
MIPOBOJIUTH HAOJIOICHUS, JeIaTh
BBIBOJIBI IO pe3yJbTaTaM 3KCIEPUMEHTA
IIpU MTPOBEJCHNUN 1a00PATOPHBIX OMBITOB
Y TIPAKTUYECKOU pabOTHI.

CrnenoBath npaBmiiaM 0€30TacHOM
paboThI B 1abOpaTOpUH MpU
UCIOJIb30BAaHUHM XUMHUUYECKON TIOCY bl U
000pyI0BaHMUS.

[IpoBOANTE BBIUMCIICHUS C IPUMEHEHUEM

MOHATHS «MaccoBasi JIOJIsA BEIIecTBa B
pacTBope.

BricTpauBats pa3BEpHyThHIE
IIUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

Ne 5. IlpuroroBneHne pacTBOpOB
C OIPENEIIEHHON MacCOBOM A0JIEH
PacCTBOPEHHOIO BEIIECTBA.

Ha uH(popMaHIo U3 yueOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

Buviuucnenus: ¢ NCnojab30BaHUEM WCIOJIb30BATh U3YYEHHBIN ITOHATUNHBIN
MOHSTUS «MaccoBas JOJIA BEIlleCTBA B armapar Kypca XUMUAU
pacTBope»
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

2.4

OCHOBHBIE KJIACCHI
HEOPTraHWYeCKUX

COEeTUHEHUU

11

Krnaccudukarms HeopraHm4ecKkux
coenuuennii. Oxcuapl. Kimaccuduxanuys
OKCHJIOB: cojieo0pa3yromiue (OCHOBHEIE,
KHUCIIOTHBIC, aM(OTEpHBIC) U
HecoJnieoOpasyromue. Homenknarypa
OKCUJIOB. PUBHYECKHE U XUMUYECKUE
CBOICTBA OKCUAOB. [loyyeHne okcuaos.
OcnoBanus. Knaccudukaiiysi OCHOBaHMIA:
1IENI0YN U HEPACTBOPUMBIE OCHOBAHHSI.
HomeHnkiarypa ocHoBanuii. Puznueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHMUM.
[TonyyeHnne oCHOBaHUU.

Kucnotsl. Knaccudukanus Kucior.
Homenkitatypa kucnor. @uzndeckue

U XMMUYECKHE CBOMCTBA KUCIOT. Psi

akTuBHOCTH MeTtajuioB H.H. bekerosa.
[lomyyeHnne Kucnor.

Coun. Homenknarypa COJIEH.
du3nyecKre 1 XMMUYECKHUE CBOMCTBA
cosiedt. [lomyuenue cosen.

['enernyeckass CBA3b MEXIY KilacCaMu

HCOPraHn4cCKux COo eI[I/IHCHI/Iﬁ .

Xumuueckuit yIkcnepumenm:
Jlemoncmpayuu.

Knaccuduuuponats usyuaemsoie
BELIECTBA 10 COCTaBY U CBOKCTBaM.
CocraBnsaTth GOpMYIbl OKCHJIOB,
KHCJIOT, OCHOBAaHMI, COJIEN U HA3bIBaTh
UX I10 MEXIYHapOIHOW HOMEHKJIATYpE.
[IporHO3upOBaTH CBOMCTBA BELIECTB HA
OCHOBE OOIIMX XUMUYECKUX CBOMCTB
U3y4YEHHBIX KJIACCOB/TPYII BELIECTB, K
KOTOPBIM OHH OTHOCSITCSL.

CocTaBisaTh MOJIEKYIISIPHBIE YpaBHEHUS
peaKIui, UUTFOCTPUP YIOIIUX
XMMHUYECKUE CBOMCTBA U CIIOCOOBI
NOJIYYEHUS BEIIECTB U3Y4YEHHBIX
KJIACCOB/TPYIII, a TaKkKe
HOJTBEPKAAFOIINX F€HETUYECK YIO
B3aHMOCBSI3b MEXy HUMH.
[Ipon3BOAUTH BBIYUCIEHUS IO
YPAaBHEHHSIM XUMHUYECKUX PEAKLIMA.
[lnanupoBaTe U OCYIECTBIATh Ha
IPAKTUKE XUMUYECKUE IKCIIEPUM EHTHI,
IPOBOJUTH HAOIIOEHUS, JIeNaTh
BBIBOJIBI 10 PE3YJIbTATAM 3KCIIEPUMEHTA
[IPU MIPOBEJCHUN J1a00PATOPHBIX OIBITOB
U MPAaKTUYECKUX
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

OOpasipl  HEOPraHWYECKUX  BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnbIThL, WITIOCTPUPYIOLIUE XUMUYECKUE
CBOMCTBAa  KJIACCOB  HEOPTAHMYECKHUX
BEILIECTB.

JlabopamopHvie onvimvi

Ornpenenenne pacTBOPOB KUCIIOT U
1IeI04YEer ¢ TOMOIIBIO UHAUKATOPOB.
N3yueHune B3aMMOAEH CTBUSA KUCIIOT C
METAJJIaMH, PEAKIIMA HENTPAIU3allH.
B3aumopenicrteue pactBopa CEpHOMN
KHUCJIOTHI ¢ okcugoMm meau (11).
[TonydyeHnue HEPACTBOPHUMBIX OCHOBAHUM.
BrITecHEHHE OTHOTO MeTalIa IPyTUuM
Y3 pacTBOpa COJIU.

Ilpaxmuueckas paboma

Ne 6. Pemenune skcnepuMeHTaIbHBIX
3aja4 1o treMe «BakHenmme Kiaccel
HEOPraHWYECKUX COCITUHEHUIN.
Boruucnenus:

110 YPAaBHEHUSIM XUMHUYECKON peaKIuu:
KOJIMYECTBAa BEIleCTBa, 00bEMa, MaCcChl
I10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHToOB Uiu

MPOJIYKTOB PEAKIUU

pabor.

CnenoBath npaBuiam

Oe3onacHoi paboThI B

nabopaTtopuu Mpu

UCTIOJIb30BAaHMH XUMHUUYECKOMN

MIOCYJIbI 1 000PY/I0BaHUS.
BrictpauBath pa3BépHyThIC
MUCHbMEHHBIE M YCTHBIE OTBETHI C OMOPOI
Ha THGOPMAIIHUIO U3 YIeOHUKA U
CIPAaBOYHBIX MaTEPHAIIOB, TPaMOTHO
VICIIOJIb30BATh U3YYEHHbBIN OHATUNHBIN
anmnapar Kypca XuMHUH
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

Uroro no pazneny: 30

Pa3nen 3. Ilepuoauueckuii 3axoH u Ilepuogudeckasi cucrema xummnueckux iemenToB . 1. MenaeneeBa. Ctpoenue
aToMOB. XMMHYeCKasl CBSI3b. OKHMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIIMU
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

3.1

[Tepunognueckui
3aKOH U
[Tepunognueckas
cucrema
XUMHUYECKHUX

anemenToB /. M.

Menneneena.
Ctpoenue atoma

[lepBbie MOMBITKYU KI1acCUDUKAITTT
XUMHAYECKUX 3JIEMEHTOB. [loHATHE O
rpynmnax cXOJHbIX AJIEMEHTOB
(LIEJIOYHBIE U MET0YHO3EMETbHBIC
METaJLJIbl, TAJIOTeHbl, UHEPTHBIE Ta3bl).
DneMeHTBhI, KOTOpbIe 00pa3yIoT
amMm(pOTEepHbIE OKCHUJIbI U THIPOKCHUJIBI.
[Teprnognueckuit 3aK0H.

[lepnonnueckas cucteMa XUMUYECKUX
AJIEMEHTOB

J.N. Menneneesa. KoporkonepuoaHnas u
JUTMHHOTIEPUOIHAS (POPMBI
[lepuoanueckoi CUCTEMbI XUMHUECKUX
sanemenToB .. Menaeneesa. [lepno bl
u rpynnbl. GU3NYECKUN CMBICT
MOPSAKOBOIO HOMEpPa, HOMEPOB Mepuoaa
Y TPYHIBI 3JIEMEHTA.

Ctpoenne aromoB. CocTaB aTOMHBIX
anep. M3oronel. Dnektponsl. CTpoeHue

AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMUYECKUX DJIEMEHTOB

[Teprnoanyeckon CUCTEMBI
JAN. MenneneeBa.  XapakTepuCTHKA
XUMHYECKOTO 3JIEMEHTA

[0 €ro mnoJIoKeHuto B llepumommueckon

cucreMme /.. Menneneena.

PackpsIBaTh CMBICII IEPUOAUYECKOTO
3aKOHa.

OnuceiBaTh CTpOEHUE TaOIUIIBI
«Ilepuoguueckas cucreMa XMMHAYECKUX
anemenToB 1. 1. MenueneeBay.
MonenupoBarb CTPOEHUE aTOMA,
SHEPreTUYECKUX YPOBHEN U
NOAYPOBHEN MPU ITOMOIIY PUCYHKOB,
ANIEKTPOHHBIX KOHGUTYpaIUil 1
AJIEKTPOHHO- rpaduuecKux GopMyi.
[TosicHATH (hU3MYECKUN CMBICT
IIOPSIKOBOIO HOMEPA, HOMEPOB
NEPUO/Ia U TPYIIbI JIEMEHTA.
XapakTepu3oBaTh XUMUYECKHE
AJIEMEHTHI MEPBBIX TPEX MEPUOJIOB,
KaJui, KaJlbLIMHA M UX COCAUHEHMS 110
nojoxxeHuto B [lepuoandeckoit cucreme
JI.1. Menneneena.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B
VU3MEHEHUU CBOWCTB XUMUYECKUX
AJIEMEHTOB (M3MEHEHHUE PATUYCOB
aTOMOB, JIEKTPOOTPULIATETBHOCTH,
BAJCHTHOCTH) U UX COCIMHEHUI B
npeaenax MalbIX NEPUOJIOB U IIABHBIX
NOATPYII C Y4ETOM CTPOEHUS UX
aTOMOB;
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

3aKOHOMEpPHOCTH U3MEHEHUS painyca
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

aTOMOB XMMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTNYECKUX
CBOKCTB I10 TPYIIaM U NEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u
[lepuoanueckoi cucTeMbl
XUMHUYECKUX JIEMEHTOB JIJIs1
pa3BUTHs Hayku U nipaktuku. J1. 1.
MeneneeB — y4€HbIN U IPAKIAHUH.
Xumuueckuii IKCnepumennm:
Jlemoncmpayuu:

BzaumoaencTBue rugpokcuia
[IMHKA C pacTBOPAMH KHUCIOT U
nienouerd. Moaennposanue
CTPOCHUS MOJIEKYJ TPHU MOMOIIHN
PUCYHKOB, MOJIEJIEH, SJIEKTPOHHBIX
U CTPYKTYPHBIX (POPMYIL

Tabnuna «llepuoanueckas

CUCTEMA XMMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBay.
JlabopamopHvie onvimoi
O3HakomileHHE ¢ 00pa3uaMu
METAJJIOB U HEMETAJIIOB

YuacTBOBaTb B COBMECTHOMU
paboTe B mape Wid rpye.
BricTpauBath pa3BépHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha uHpOpMaLUIO U3
yueOHHKA U JPYTrUX UCTOUHUKOB,
B TOM unciie lHTepueTa
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

3.2

XUMHUYECKAS CBA3b.
OKUCIIUTEITLHOBOCCTAHOBUTEIHLHBIE
peakuuu

XumMmudeckas cBs3b. KoBaneHTHas
(ToJiIpHast ¥ HEMOJIIPHAS ) CBS3b.
DIEeKTPOOTPUIIATETLHOCTD
XUMHYECKHUX 3IeMEHTOB. MloHHas
cBs3b. CTeIeHb OKUCIICHHUS.
OxuciIuTenbpHO-
BOCCTaHOBUTECIIbHEIC
[Tporeccer

peaKmuu.

PackpbiBaTh CMBICH U3y4aeMbIX

MOHATHIHA.

XUMHUYECKOM CBSA3U B COCIMHCHHNU.

MoaenupoBarb CTPOCHHUE
MOJIEKYI pd  MOMOIIHU
PHUCYHKOB, MOJIENIEH,

ANEKTPOHHBIX M CTPYKTYPHBIX
dbopmyi.

Onpenendarsb BUJT
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

OKHCJIEHUS U BOCCTAHOBJICHUS.
OKuCIHUTENN U BOCCTAHOBUTENH.
XUMHYECKHUM KCIIEPUMEHT: U3YUYCHHE
00pa310B BELIECTB METAIIIOB U
HEMETAIIJIOB, B3aUMO/IEHCTBUE
T'HJIPOKCUA IMHKA C paCTBOPAMU KHUCIIOT
U 111eJI0YE, TPOBEJIEHHUE OTBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPDI
OKHCIIUTEbHO-BOCCTAHOBUTENbHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEHUsA, COCTUHEHUS).
Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

OnbIThL, WITIOCTPUPYIOLIHUE TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakium
pa3IOKEHUS, COEIUHECHHS)

Hcnonb30BaTh XUMHUECKYIO CUMBOJIMKY
JUIsSL cCOCTaBJIeHUs (OpMYJ BEIIECTB,
AJIEKTPOHHOTO OajaHca peakIui.
OnpenensiTh CTENEHb OKUCICHUS aTOMOB
XUMHUYECKUX JIEMEHTOB TI0 (hopMyraM u
COCTaBJIATh (POPMYIIBI OMHAPHBIX
COCIMHEHUH TI0 CTETIEHU OKUCIICHUS
aTOMOB XUMUYECKUX IJIEMEHTOB.
Onpenensts OKUCIUTEh U
BOCCTaHOBUTENb. PaccTaBiisiTh

KO3 GUIIMEHTHI B CXeMaX MPOCThIX
OKHCITUTEIIEHO-BOCCTAHOBUTEITBHBIX
pEaKInuil METOOM 3JIEKTPOHHOTO
OanaHca.

Habmronath XuMuueckue ONbITh 110
IJ1aHy, aHAJIM3UPOBATh U J1€71aTh
BBIBO/IBI.

Ucnons3oBate UKT mng co3manus
MOJIENEHN, TTIOArOTOBKY ITPE3EHTALNN,
JIOKJIAJIOB I10 TEME.

BricTpauBars pa3BEpHYTHIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM Ha
uHbOpMaINIO U3 yueOHUKA U IPYTUX
VCTOYHUKOB, B TOM uucie MutepHera

Hroro nio pazneny

15

PesepBHOE Bpems
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

y4e0HOTO MpenMeTa

OBUIEE YUCJIO YACOB 68
[10 ITPOTPAMME
9 KJIACC
HanmenoBanue
Ne KonuuectBo OCHOBHBIE BU/IbI IEATETHHOCTH
pa3zieloB U TEM Coneprxanue o0ydeHus
n/m 4acoB oOyuaromuxcs

Pa3nen 1. BemecTBo 1 XUMHYeCKHE PeaKIMHU
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

1.1

[ToBTOpEHME U
yrinyOsaeHne 3HaHUM
OCHOBHBIX pPa3JiejIOB
Kypca 8 KJiacca

[leproanueckuii 3aK0H.

[Teprnoanueckas cucreMa XuMHUYECKUX
sanemenToB JI.1. MeneneeBa.
CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XMMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB,
KaJIusl, KaIbLUS U UX COCTUHCHUM B
COOTBETCTBUHU C MOJI0KECHUEM
3JIEMEHTOB

B [lepuoanueckoi cucreme U CTpOEHUEM
X aTOMOB.

CTtpoeHue BellecTBa: BUJIbl XUMUYECKOU
CBA3U. TUIIBI KPUCTALITAYECKHUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIIA KPUCTALUIMYECKOM
PELIETKU U BUJIa XUMHAYECKOM CBS3HU.
Knaccudukarus 1 HOMEHKIaTypa
HEOPraHWYECKHX BEIIECTB. XNUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPTAHUYECKUX
COCJIMHECHUM, TeHETUYECKasl CBA3b
HEOPraHUYECKUX BEILIECTB.

XapakTepu3oBaTh XUMUYECKUE SJIEMEHTBI
MEPBBIX TPEX MEPUOJOB, KU U KaJIbIUS
1o UX nojoxkeHuto B [leproauueckon
cucreme /1. I. Menneneena.
KiraccudunupoBats 1 Ha3bIBaTh
HEOPraHWYECKHE BEIIECTBA U3YYEHHBIX
KJIaCCOB.

OnuckiBaTh obmIue XHMHUYECKHUE
CBOMCTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
MOATBEPK/IaTh CBOMCTBA IMpPUMEpPaAMHU
MOJIEKYJIAPHBIX YPABHEHUN XUMUYECKUX
pEaAKIINH.

Onpenensith BUJ XUMUYECKOUN CBSI3U U
THUIl KPUCTAINYECKOU PEIIETKH
BEILIECTBA.

[IporHo3upoBaTh CBOMCTBA BEILIECTB B
3aBUCUMOCTH OT UX CTPOCHHS.

BricTtpauBars pa3BEpHyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha HGOPMAIIHUIO U3 YUeOHUKA U
CIPaBOYHBIX MaTEpPUAJIOB, FPAMOTHO
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

Xumuueckuii Ikcnepumenm: KCII0JIb30BAaTh U3YYCHHBIN ITOHATUHHBIN
Jlemoncmpayuu: 03HAKOMJIEHUE C arapar Kypca XuMnu

MOJIETSIMU KPUCTATUIMYECKHUX
PEMIETOK HEOPTAaHUYECKUX BEIIECTB —
METAJIOB W HEMETAIJIOB (TpaduTa u
ayiMa3a), CJI0KHBIX BEIECTB (XJI0opHaa
HaTpus)
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX
peaxkuii

Krnaccudukarms XUuMUIECKUX peaKIruit
M0 PA3IMYHBIM PU3HAKAM (IO YUCITY U
COCTaBYy yYaCTBYIOIIUX B peaKINu
BEIIIECTB, 10 TEIUIOBOMY 3P (HEKTy, 0
M3MEHEHUIO CTENEHEN OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB, I10
00paTuMOCTH, TI0 YYaCTHIO
KaTtajuzaTopa). JK30- U
DHAOTEPMHUUYECKHE PEAKIINH,
TepMOXUMUYECKHe ypaBHeHUS. [lonsaTHE
0 CKOPOCTH XMMHUYECKOU PEaKIIUU.
[lonste 06 oOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
[loHsiTHE O TOMOTE€HHBIX U
rereporeHHbIX peakuusx. [lonarue o
katanuse. [losTre o Xumuaeckom
paBHOBecuU. PaKTOPHI, BIUSIONINE HA
CKOPOCTh XUMUYECKON PEaKIuu 1
MOJIO’KEHHNE XUMUUYECKOTO PaBHOBECHSI.

OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIC

PackpbIBaTh CMBICIT H3y4aeMbIX MOHATUN
Y IPUMEHSTH 3TH MOHATUS MPU OMTUCAHUHN
CBOMCTB BEILIECTB U UX IPEBPALICHUN.
KitaccuuunpoBars Xumudeckue
pPEeaKIUu MO PA3TUYHBIM MPU3HAKAM.

Y craHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKIIMHU OT Pa3IUYHbIX
(bakTopOoB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX

MpeBpaIieHuil B Pa3IMYHbBIX YCIOBUSIX.
Onpenensatb OKUCIUTEND U
BoccTranoButeab B OBP.

CocTaBnsiTh 3JIEKTPOHHBIN OanaHc
peakuuu.

[Tpon3BOIUTH BEIYMCICHUS 10
XUMHUYECKUM YPaBHEHUSM.

YyacTBOBaTh B COBMECTHOM

paboTe B mape Wiu rpyire.

BricTpanBarh pa3BEpHYTHIE TUCEMEHHBIE
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

pEaKInu, MIEKTPOHHBIN OanaHc
OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu. COCTaBIE€HUE YPABHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuil C UCIOJIb30BAHUEM METO/AA
AIIEKTPOHHOTO OataHca.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XAMHAYECKOW pEaKIMi OT BO3JICUCTBUSA
pa3IMYHBIX (PaKTOPOB.

OnbIThI, WITIOCTPUPYIOLIHUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEHUS, COSAMHECHHUS).
Buiuucnenusi: KOJIMYECTBA BEIIECTBA,
o0béMa M Macchl pPEAreHTOB WIH
MPOJIYKTOB o ypaBHEHUSM
XAMUYECKUX PEAKIIUN

M YCTHBIE OTBETBI C OIOPOU Ha
uHpopManmo W3 ydyeOHHKA U
CIIPAaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCII0JIb30BaTh U3YYEHHBIN MTOHATUNHBIN

anmnapar Kypca XuMHUH
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

1.3

DNEKTPONIUTHYECKAS
JUCCOLIAAITHA.
XUMHUYECKUE
peakuuu B
pacTBopax

Teopus 37IEKTPONIUTHYECKON
JTUCCOIUAIMU. DNEKTPOJIUTHI U
HEANEKTPOIUTHI. KaTMOHBI, aHUOHBI.
MexaHu3M AUCCOIMAIMU BEIIECTB C
Pa3IMYHBIMU BUJAAMU XUMUYECKOU
cBsi3u. CTENeHb U CCOIUAIIUH.
CuwiibHBIC U CTTA0BIC AJIEKTPOIUTHI.
Peakuuu nonnoro ooMeHa. Y cioBus

PackpbIBaTh CMBICIT H3y4ae€MbIX IIOHSATHUM,
a TaK»€ CMBICIT TECOPUU
BJIEKTPOJUTHYECKON TUCCOLUALINU.
OOBACHATH MPUIHHBI
3JIEKTPONPOBOJIHOCTH BOJIHBIX PACTBOPOB
BEIIECTB, pa3/inyaTh cj1adble U CUIIbHBIE
3JIEKTPOJIUTHL.

CocTaBisiTh ypaBHEHUS JUCCOLIMALIAN
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

MPOTEKAHMs peaKIMil HOHHOTO 0OMEHa,
MIOJIHBIE U COKPAIIEHHBIE HOHHBIE
ypaBHeHUA peaknunii. CBOKWCTBA KHUCIIOT,
OCHOBAaHHU U COJIEH B CBETE
IpeCTaBIECHUI 00 3IEKTPOTUTHIECKON
muccouuanuu. KauecTBeHHbIE peakuu
Ha UOHBL. [loHATHE O TUIPOIN3E COJIEH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue

AIIEKTPOIPOBOIHOCTH PACTBOPOB
BEIIECTB, Mpoliecca U CCOIUaIuu
KHCJIOT, IIeJIoUer M cojeu

(BO3MOYXXHO MCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

OMnbIThI, WITIOCTPUPYIOIINE PU3HAKU
IPOTEKAHMSI pEAKIMii HOHHOTO 0OMeHa
(oOpa3oBaHue OcajiKa, BBIJCICHHUE Ta3a,
oOpa3zoBaHKE BObI).

Pacno3naBanne HeOpraHu4yecKux
BEIIECTB C MOMOIIbIO Ka4€CTBEHHBIX
pEaKIMK Ha UOHBI.

JlabopamopHuiii onvim:

N3ydyeHue npru3HakoB MPOTEKAHUS
peakIuu HOHHOTO OOMEHa B PacTBOpax

KHUCJIOT, IIEJIOYEl M COJICH, IMOJIHBIE U

COKpAIIEHHBIE  MOHHBIC  YPaBHEHUSA
XUMHUUYECKUX peaKIuii HOHHOTO 0OMEHa,
KpPaTKME€ WOHHBIE YPABHEHHUSI IMPOCTHIX
pEAKLIMU TUIPOIINA3A COJIEM.
XapakTepr30BaTh 00IINE XUMUYECKUE
CBOMCTBA BENIECTB Pa3IMYHbBIX KJIaCCOB
Ha OCHOBE TEOPHUH AIIEKTPOJIUTHUECKOU
JIMCCOLMALINY;, TTIOATBEPIKIATH CBOMCTBA
MIPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.
PemaTe skcriepuMeHTanbHbIC 33/1a41

10 TEMC.

[TmanupoBars u OCYIIECTBJISTh  Ha
MPAKTUKE XUMHUYECKUE DSKCIEPUMEHTHI,
IPOBOJUTH HAOJIOIEHNS, JIENIaTh BHIBOIBI
M0 pe3ylbTaraM »JKCIEPUMEHTa TMpHU
IPOBEJICHUU J1a0OPATOPHBIX OIBITOB U
IPAKTUYECKUX pabdoT.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu Mpu
MCIOJIb30BAaHUM XUMHYECKOU MOCYIbI U
000pyI0BaHMS.

[TpoBOIUTH BBEIYUCICHUS 110 XUMHUYECKUM

YPaBHEHUSIM.
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

AJIIEKTPOJIUTOB (C 0Opa30BAHUEM OCAJIKA,
BBIJICJICHHEM ra3a, 00pa30BaHUEM BO/IbI).
Ipaxmuueckas paboma:

VYyacTBOBaTh B COBMECTHOM paboTe
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

Ne 1.
3a/1ay4 10 TEME.

Pemenne sKcriepuMeHTaNbHbBIX

Buviuucnenus: o ypaBHeHUSIM
XUMHUYECKUX pPEeaKLui

B TIap€ WJIU TPYIIIIE.

BricTpanBars pa3BépHyTHIE
IACbMEHHBIE U YCTHBIE OTBETHI C ONIOPOU
Ha MHQOpMALIHIO U3 y4eOHUKA U IPYTUX
MCTOYHUKOB MH(OPMAIINH, B TOM YHCIIE
HNurepnera

Hroro no paznemy

17

Pa3nen 2. Hemerajibl 1 UX COCIUHEHUSA
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

2.1

OOmas
XapaKkTepUCTHKa
XUMHUYECKHX
3JIEMEHTOB
VIA-Trpynimsl.
I"anorenn:

OO111as xapakTepUCTUKA TaJIOT€HOB.
OcoOeHHOCTH CTPOEHUSI AaTOMOB,
XapaKTEPHbIE CTETIEHU OKHUCIICHHUS.
Ctpoenue u (puU3MIECKre CBOMCTBA
MPOCTHIX BEUIECTB — FAJIOTEHOB.
XUMHUUYECKHE CBOMCTBA HA IIPUMEPE
xJiopa (B3aUMOJICICTBHE C METAJJIaMHU,
HEMETaJUIaMU, IIEJI0YaMM ).
XnopoBoaopo. CosstHast KUCIOTA,
XMMUYECKUE CBOKCTBA, MOJIYYEHHE,
npuMeHeHue. /[ericTBue xiopa u
XJIOPOBOJIOPOIa HA OPTraHU3M YEJIOBEKa.
Baxuenuue XJIOpUabl U UX HAXOKICHUE
B [IPUPO/JIE.

Xumuueckuil yIkcnepumenm:
Llemoncmpayuu.

OnbIThI, OTpaxaroniue Gu3nIecKue u
XUMHUYECKUE CBOMCTBA TaJIOTEHOB U UX
COEJIMHEHHH (BO3MOKHO M CIIOJIb30BaHUE

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOWCTB HEMETAIIJIOB U UX
COEMHEHUM B Mpeenax MaiablxX
NEPUOJIOB U TJIABHBIX MOATPYIITT
[leproauyeckoi CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh GU3HUECKUE U
XUMHUUYECKHUE CBOMCTBA NPOCTHIX
BELIECTB raJIOT€HOB (HA MPUMEPE XJI0pa)
Y CJIOKHBIX BEUIECTB (XJIOPOBOJOPO/IA,
XJIOPH/Ia HATPHUsI), CITIOCOOBI UX
MOy4YEHUs, IPUMEHEHUE U 3HAUCHUE B
MIPUPOJIC U KU3HU YEJIOBEKA.

OnpenensTs XJIOPUA-UOHBI B paCTBOPE.
[TInaHupoBaTe U OCYILECTBIATL HA
MPAKTUKE XUMUUYECKHUE IKCIICPUMEHTHI,
MIPOBOAUTH HAOIOAEHUS, JIeTaTh
BBIBOJIBI 110 pe3yiIbTaTaM
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

BHJIEOMAaTEPHAJIOB).

O3HakomIieHre ¢ 00pa3laMu XJIOPHUI0B
(raJioTeHU10B).

JlabopamopHuvlii onvim:

N3ydeHne CBOMCTB COIAHOM

KHUCITOTHI. [IpoBeneHrne KauecTBEHHBIX
peakuuii Ha XJIOPUJI-MOHBI.
IIpakmuueckas paboma

No  2: TlonmydeHue CONSIHOW KHCIOTHI,
M3y4EHHE €€ CBOMCTB.

Buviuucnenus: 1o YpaBHEHHSIM

XUMUYECKUX PEAKIUN, €CIU OIWH W3
pEeareHTOB JaH B U30BITKE

JKCIIEPUMEHTA npu IPOBEJECHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CniemoBate npaBuiiam

6e3omacHOlM paboThI B

naboparopuu Mpu

MCII0JIb30BAaHUM XUMHYECKOU

MOCY/IBI U 00OPYIOBAHMUSI.

BeicTtpauBats pa3BEpHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOM
Ha nH(pOpMaIUIo U3 yueOHUKA U
CIPAaBOYHBIX MaTEPUAIOB, IPaMOTHO
HCIIOJIb30BaTh U3YYEHHBIN NOHATUWHBIN

anmapar Kypca XUMuHu
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

2.2

OOmras
XapaKkTepUCTHKa
XUMHAYECKHX
ssieMeHTOB VIA-
rpynibl. Cepa u e€
COEIMHEHUS

OO111as xapakTeprCcTUKa JIEMEHTOB
VIA-rpynmsl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCJICHHUS.

Ctpoenue u (pu3nvecKre CBOMCTBA
IIPOCTBIX BEIECTB — KUCIOPOAA U CEPBHI.
AnnoTpornHbeie MOIU(PUKAIIUU KACIOPOaa
U cepbl. XUMHUYECKHE CBOVICTBA CEPHI.
CepoBojopo, crpoeHue, hu3ndeckue u
XUMHUYECKHUE CBOMCTBA.
Okcuabl  cepbl  KaK  MPEICTABUTENIH
KHCIIOTHBIX OKCHJIOB.

CepHas  kuciora, (U3HYECKHE H
XUMUYECKHE CBOMCTBA (00IIHE KaK

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JieMeHTOB VIA-
TPYIIBI U KX COCAUHEHUH C YYETOM
CTPOEHUS KX aTOMOB.
Xapaktepu3oBarh PU3MUECKUE U
XAMHUYECKHUE CBOWCTBA IMPOCTOTO
BEILIECTBA CEPBI U €€ COCTUHEHUMN
(cepoBo10pO/Ia, OKCHIOB CEPBI, CEPHOMU
KHUCIIOTHI, CYJIb(aToB), CIIOCOOBI UX
MOJIY4eHUS, TPUMEHEHUE U 3HAUCHHUE B
MIPUPOJIE U KU3HU YEJIOBEKA.
OnpenensaTe HaNU4YKE CyNb(PaT-HOHOB B
pacTBope.

OOBACHATH CYITHOCTh KOJIOTHYECKUX
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

IIPEACTABUTENS KJacca KUCIOT U
cnenrdpuieckue). XUMUIECKUE
peaKkiuy, JIeKallue B OCHOBE
IPOMBILIIIEHHOTO CIIOCO0a MOIy4eHUs
cepHoi kucnotsl. [Ipumenenue. Conu
CEpPHOM KUCJIOThI, KAYECTBEHHAS PEAKIIHS
Ha cyib(par-uoH. HaxoxxneHue cepsl u
€€ COCIMHEHUN B IPUPOJIE.
XHUMUYECKOE 3aTrPS3HEHUE OKPYIKAOIIEH
Cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOKU, 3aTPA3HEHUE BO3AyXa U
BOJI0OEMOB), CIIOCOOBI €T0
MPEAOTBPAILICHHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

O3HakomIieHHE ¢ 00pa3iaMu cephl U e€
COEJIMHEHUSIMU (BO3MOMXKHO
MCII0JIb30BAHUE BUJIEOMATEPUATIOB).
Habmnronenue mpouecca o0yriinBaHus
caxapa noJ J1€UCTBUEM
KOHIUEHTPUPOBAHHON CEPHOU KHUCIIOTHI.
Jlabopamophvie onvimol: N3yuenue
XUMUYECKUX CBOMCTB pa30aBiIeHHOM
cepHOM KUCHOThL. [IpoBenenue
KaueCTBEHHOM peakluu Ha cyabdat-

npoOieM, CBSI3aHHBIX C MepepaboTKoi
COEMHEHUM CEpPBI.

[InanupoBaTe M OCYIIECTBIATh HA
MPaKTUKE XUMHUYECKHUE IKCIIEPUM EHTHI,
MIPOBOUTH HAOIIOICHHUS, JICIIaTh
BBIBOJIBI 10 PE3YJIbTaTaM 3KCIEPUMEHTA.
CrnenoBath npaBuiiaM 06e€30mMacHOM
paboThI B TabopaTopuu MpH
UCIOJIb30BAHUM XUMUYECKON

NOCYIbl 1 000PYIOBAHUS.

IIpon3BOANTH BBIYUCIEHUS IO
XUMUYECKUM YPABHEHHSIM.
Hcnonp30BaTh Npy BBIIOJHEHUN
y4eOHBIX 33JITaHUI TEKCThI

y4yeOHUKa, CIPABOYHbIE MAaTEPHAIIbI
(Ilepnoanueckyro CUCTEMY XUMUYECKUX
anemenToB JI. . MenpeneeBa, Tabiuiry
PacTBOPUMOCTH KHUCIIOT, OCHOBaHUI U
COJIEN B BOJE, DJIEKTPOXUMUUECKUH Pl
HanpsbKeHU MeTauioB). Mcnonb3oBaTh
IIPY BBIMOJHEHUHU YUEOHBIX 3aJJaHUM U B
MIPOILIECCE UCCIIEN0BATENhCKOM
JESITeNIbHOCTU HAYYHO-TIOMYIISIPHYIO
JUTEPATypy XUMHUECKOTO COJIEPKaHMUS,
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

MOH U HaOJII0JICHU € MTPU3HaKa e¢
MPOTEKAHUS

CIIPaBOYHBIE MATEPHUAIBI, PECYPCHI
WNuTepHera
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Xumust. 8-9 knaccel (0a30BbII YPOBEHB)
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

2.3

Oo6mas
XapaKkTepuCTUKa
XUMHUYECKUX
AIEMEHTOB V A-
rpynmsl. A30T,
dbocdop u ux
COCIUHECHUS

OO111as xapakTepuCcTUKa JIEMEHTOB V A-
rpynmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTEepPHbIE CTENIEHU OKUCIICHUSI.

A3OT, pacIpoCTpaHEHUE B IPUPOJIE,
(bU3UYECKUE U XUMUUECKHUE CBOMCTRA.
KpyroBopoT a3zoTa B mpupoe.

AmMMUaK, ero Gu3NYeCcKue U XUMUYECKUE
CBOMCTBA, MOJTy4YEeHUE U IPUMEHEHHE.
Conu ammoHUs, UX (HU3NIECKUE U
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHast peakiiysi Ha HOHBI
aMMOHHS.

A3OTHas KHCIIOTa, €€ TOJIyYEHHUE,
busnyueckre U XUMUYECKHE CBOMCTBA
(oO1mIre KaKk MpeACcTaBUTENS Kiacca
KHUCJIOT U crieliupuieckue).
Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHUS B KQU€CTBE MUHEPATbHBIX
ynoOpeHuidi. XuMHU4YeCKoe 3arpsi3HeHne
OKPYXKAOLIEN Cpelibl COEAUHEHUSIMU
a30Ta (KUCJIOTHBIE IO/, 3aTPs3HEHUE
BO3]1yXa, MIOYBHI U BOJIOEMOB).

dochop, amoTponHbie MOAUPUKALIH
dbocdopa, puznueckre U XUMHUUECKHE
coiictBa. Oxcun pochopa (V) u
dbocdopHas kucinora, puznueckue u

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B
W3MCHCHHUU CBOMCTB JIEMEHTOB V A-
TPYMIBI U UX COCTMHEHUMN ¢ yUETOM
CTPOCHUS UX aTOMOB.

Xapaktepu3oBarh PU3MUECKUE U
XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIIECTB
azota u ¢pocdopa u ux coenuHEHUN
(amMmuaka, cojiel aMMOHUS, a30THOU
KHMCIJIOTBI, HUTPATOB, okcuaa docdopa (V)
u dhocopHoil KucioThl, pocdaron),
CIOCOOBI UX MOJTYUEHUs, TPUMEHEHNE U
3HAYEHUE B MIPUPOJIE U )KU3HU YETIOBEKA.
OnpenensiTh HOHBI aMMOHUS U
docdarronsl B pacTBOpeE.

OOBACHATH CYIIHOCTb

AKOJIOTUYECKUX MPOOIIEM, CBI3aHHBIX

C HAXOXKJICHUEM COCAMHEHHM a30Ta U
docdopa B okpyxaroiien cpee.
[InanupoBaTe U OCYIIECTBIATh HA
MPAKTUKE XUMHUYECKHUE IKCTICPUM CHTHI,
IIPOBOJUTH HAOJIIOICHNS, JICTaTh BHIBOIBI
0 pe3ysIbTaTaM dKCIIEPUMEHTA TIPH
MIPOBEICHUH JTa0OPATOPHBIX OMBITOB U
MPaKTUYECKON pabOTHI.
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

CrnenoBatb paBuiaM 0e30MacHON pabOThI
B J1abopaTopuu
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

XUMHYECKHE CBOWCTBA, TOJTy4YEHHE.
Hcnonb3oBanue ¢pocaToB B KaYECTBE
MUHEpaIbHBIX YI0OpEHUN.

Xumuueckuii Ikcnepumenm:
Llemoncmpayuu.

O3HakoMIleHHE C PU3NYECKUMU
CBOIcTBaMHU a30Ta, hocopa u ux
COEMHEHMH (BO3MOYKHO
MCIIOJIb30BAHUE BUJIEOMATEPUATIOB).
O3HakoMJleHHE ¢ 00pa3laMu a30THBIX
1 GOoCPOpPHBIX YAOOPEHUI.
[lonyuenue, cobupanue, pacro3HaBaHue
Y U3YYCHHE CBOMCTB AMMHAKa.
B3anmopeincTBre KOHIEHTPUPOBAHHOM
a30THOM KHUCIJIOTBI C MEJIBIO (BO3MOKHO
MCI0JIb30BAaHUE BUACOMATEPUAIIOB).
JlabopamopHuie onvimei:

[IpoBeneHnEe KaUECTBEHHBIX pEaKIUi
Ha MOH aMMOHHUSI M QocdaTr-uoH, U
M3Yy4Y€HUE MTPU3HAKOB UX MPOTEKAHMUS.

Ipaxmuueckasa paboma

MIPU UCTIOJIB30BAHUN XUMUYECKON
MOCYJ1bl U 000PY/I0BaHUSI.
[Ipon3BOAUTH BHIYUCIEHUS TIO
XUMUYECKUM YPABHEHUSIM.
Hcnonp30BaTh TP BHIOJIHEHUT
Y4EeOHBIX 33JITaHUI TEKCThI

y4eOHHKA, CITPABOYHBIE MAaTEPUAIIBI
(MepUOINYECKYIO CUCTEMY XUMHYECKUX
sanemenToB 1. Y. MenpeneeBa, Tabiuiy
PacTBOPUMOCTH KUCIIOT, OCHOBAaHUU U
COJIEW B BOJE, IJIEKTPOXUMUYECKUN PAL
HanpsHKEeHU METAIIIOB)
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

Ne 3: [lomyyenne aMMuaka, N3y4eHHE
€ro CBOUCTB. Bwiuucnenus: 1o
YpaBHEHUSAM XUMHUYECKUX PEaKIU
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

2.4

Oo6mas
XapaKTEPUCTUKA
XUMHAYECKUX
anemeHToB [V A-
IpYIIbL. Y TIEPOa U
KPEMHUU, U UX
COEMHEHHUS

OO111as xapakTeprCcTUKa JIEMEHTOB

IV A-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTETICHU
OKHCIICHUSI.

Yraepoa, asoTpoIHbIE MOTUPUKALINH,
pupose,
dbu3nueckre U XMMHYECKUE CBOMCTBA.
AncopOuusi. KpyroBopor yriepoga B
IPUPOIE.

Oxcuapl yriiepoaa, ux GU3NIecKue u

pacnpocTpaHeHue B

XUMHYECKHE CBOMCTBA, ICHCTBUEC Ha
JKUBBIC OPTaHU3MBbI, TTOTY4EeHUE U
MIPUMEHEHHE. DKOJIOTUYECKUE
1po0JIeMBbl, CBS3aHHBIE C OKCHIOM
yrinepoza (IV), runoresa
100aJILHOTO MTOTEIJICHUS KJIMMAaTa,
MapHUKOBBIN 2P EKT.

YroapHas KMCIIOTA U €€ COJIM, UX
dbusznUecKre 1 XUMUISCKHUE CBOMCTBA,
MOJIyYCHU € U IPUMEHEHHE.
KauecTtBenHnas peakius Ha
KapOoHaTHOHBI. Vcnonb30BaHme
KapOOHATOB B OBITY, MEJIUIIMHE,
MIPOMBIIIIJICHHOCTH U CEITbCKOM
xo3siicTBe. [lepBoHAYaIbHBIE TTOHATHS

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3jieMeHTOB [V A-
TPYIITBI ¥ UX COCTUHCHUHN C y4ETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBarh PU3NUECKUE U
XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIIECTB
yIIIepoa U KPEMHUS U UX COSAMHEHUN
(OKCHIOB yTI€po/ia, yroJIbHOW KUCIIOTHI,
KapOOHATOB, OKCUA KPEMHUS,
KPEMHHEBOW KUCIIOTHI, CUJIIMKATOR),
CIOCOOBI UX TMOJTYUEHUS, TPUMEHCHNE U
3HAYEHUE B MIPUPOJIC M )KU3HU YETIOBEKA.
OOBSACHATH MPUINHHO-CIICJICTBEHHYIO
CBSI3b: CTPOEHME BEIIECTBA — CBOMCTBA
— MpPUMEHEHHUE — Ha IpUMepax
COCMHEHUN yTIepoJia U KPEMHUS.
OnpenensTh KapOOHAT- U CUITHKAT-UOHBI
B pacTBOpeE.

OOBACHATH CYITHOCTh KOJIOTHYECKUX
po0sIeM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKHUCIIOTO Ta3a B OKPYXKaroLen cpere.
[TonTBepKaaTh OCOOEHHOCTH COCTaBa
OpPTaHWYECKUX BEIIECTB MPUMEpPaMHU
MIPOCTHIX COCAMHEHMH (METaH, ITaH,
STWJICH, alleTUJICH, dTAHOJI, TJUIIEPHUH,
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

00 OPraHn4cCKuX BCHICCTBAX KaK O
COCIUMHCHHUAX YITICPOOda (MeTaH, 9TaH,

YKCYCHasl KUCJI0Ta), B3aUMOCBSI3b

HCOPIraHNMYCCKUX COQZ[I/IHeHI/If/i yrjaepoaa u
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Xumust. 8-9 knaccel (0a30BbII YPOBEHB)
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

ATUJIEH, alleTUJIEH, 3TAHOJI, TJIMLEPHUH,
YKCYCHasi KUCTIOTA).

[IprpoHBIE NCTOYHUKH YIIIEBOAOPOIOB
(yromab, NpUpOAHbIN Ta3, HEPTH),
MPOJYKTHI UX niepepadboTku (OEH3MH), UX
POJIb B OBITY M MPOMBIILIEHHOCTH.
[lonsTe 0 OMOTOTUYECKH BAKHBIX
BEIIIECTBAX: JKHUpaX, OeNKax, yriieBoiax —
U UX POJIU B KU3HU YEJIOBEKA.
MarepuasibHO€ €IUHCTBO

OpPraHMYECKUX U HEOPTraHUYECKHUX
coenuHeHuil. Kpemuuii, ero

dbusznuecKkre 1 XUMUIECKHUE CBOMCTBA,
MOJIyYEHU E U TPUMEHEHHE.

CoeanHeHMsI KpEMHUSL B MIPUPOJIE.
OOmIue npencTaBiIeHUus 00 OKCUIE
kpeMHus (IV) 1 kpeMHHEBOW KUCIIOTE.
Cuinkarbl, UX HUCIOJb30BAaHUE B OBITY,
MEJUIIUHE, TPOMBIIIIEHHOCTH.
Baxuenue CTpOUTENbHBIE MAaTEPUATIBI:
KepaMuKa, CTEKJIO, LIEeMEHT, OETOH,
xene300eroH. [IpoGieMbl 6e30macHOTO
WCIOJIb30BAHUS CTPOUTEIBHBIX
MaTepUaioB B IOBCEIHEBHOM KU3HH.

OpraHMYECKUX BEILECTB.
OnwuceIBaTh posib OEIKOB, KUPOB U
YIJIEBOJIOB B (PYHKIIMOHUPOBAHUU

KHMBBIX OPraHU3MOB, COCTaB IPUPOTHBIX
UCTOYHUKOB YITIEBOJOPOJIOB, UX POJIb B
OBITY Y IPOMBIIIIEHHOCTH.

[IpoBOIUTE BBIYUCIEHUS 10 YPABHEHUSAM

XUMHUYECKUX PEAKIIH.

[nanupoBath U OCYIIECTBIATh Ha
MPAKTUKE XUMHUUYECKUE IKCTIEPUMECHTHI,
IPOBOJUTH HAOJIOICHNS, JIeNIaTh BHIBOIBI
0 pe3yJibTaraM dKCIEePUMEHTA MpU
IPOBEJICHUH J1aDOPATOPHBIX OMBITOB U
MIPAKTUYECKUX PabOT.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopun Mpu
MCIIOJIb30BAaHUN XUMHUYECKOU

MOCY/II U 00OPYIOBAHMUS.
Hcnonb30BaTh Mpy BEITIOJIHEHUN
y4eOHBIX 33JTaHUI TEKCThI

yueOHHKa, CIIPaBOYHBIC MaTEPHAITBI
(ITeprognueckyro CHCTEMY XUMHUYECKUX
sanemenToB JI. . MenpeneeBa, Tabnauiy
PacTBOPUMOCTH KUCIIOT, OCHOBAaHUU U
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.
Mogenu KpuCcTauIn4ecKux peeEToK

COJIEH B BOJIE, JICKTPOXUMUUECKUM PSJT
HanpsHKEeHU METAIIIIOB)
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

anMasa, rpaduta, QysiepeHa.
O3HakoOMJIEHHE C MTPOLIECCOM a/1cOpOLUn
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM

IIPOTUBOIa3a.
O3HakoMJIEHHE C TPOAYKIUEN
CHJIMKATHOW MPOMBILIJIEHHOCTH
(Buneomarepuaibl: cUIMKaTHAs
IPOMBIILIJIEHHOCT ).

Mopenu MOJIEKY OpraHMYECKUX

BCIICCTB.

JlabopamopHulii onvim:
[Tony4uenue, cobupanue, pacro3HaBaHue

U U3Yy4YEHHUE CBOMCTB YITICKHCIIOIO rasa.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIIMM Ha
KapOOHAT U CWJIMKAT-UOHBI U U3yUYEHUE
IIPU3HAKOB UX IIPOTEKAHUS.

Ipaxmuueckue pabomol:

Ne 4. Tlonydyenue yriaekuciaoro rasa,

W3y4YEHHE €r0 CBOMCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3a/1a4 1o teme «BaxHeunime
HEMETAJUIbl U UX COETUHEHUS»
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

Buiuucnenus: o ypaBHEHUAM
XUMHUYECKUX PEAKLINI

Hroro no pazneny

25
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

Pasznen 3. MeTaslibl M UX COeIVMHEHUSA
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

3.1

OO01ue cBoiicTBa
METAIIOB

OO01mmas xapakTepUCTUKA XUMHUYECKUX
AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nonoxxeHus B [lepuoanueckoi cucreme
XUMHUYECKUX 3JIEMEHTOB

J.1. MenpeneeBa u CTpOEHUsI aTOMOB.
Ctpoenne mMeramnoB. Mertamnndeckas
CBSI3b u MeTaJuIny ecKast
KpUCTAJUINYECKas pelETKa.
DNEKTPOXUMHUYECKUI PSJl HAIIPSIKEHUM
MerauioB. Ou3nyeckue U XMuMHUYECKUE
cBoiicTBa MeTaiu1oB. OOIIKE CIIOCOOBI
noxyyeHus: MetayioB. [lonarue o
KOpPPO3UU METAJIJIOB, OCHOBHBIE
COCOOBI 3alUTHI UX OT KOPPO3HUH.
CrnaBsl (CcTasib, 4yTyH,
JIOPATIOMUHUN, OpOH3a) M UX
IPUMEHEHUE B OBITY U
MPOMBIIIEHHOCTH.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu.

OO0pa31pl METAUIOB U CILUIABOB.
M3ydenne pe3ynbTaToB KOPPO3UH
METaIOB (BO3MOKHO
UCII0JIb30BaHKUE BUICOMATEPHAIIOB).
Jlabopamopnvie onvimel:

PackpbIBaTh CMBICIT H3y4aeMbIX IIOHATUN
Y IPUMEHSITH AT TIOHATHS IPU
OITMCAaHNUM CBOMCTB BEIIECTB U UX
npeBpatieHuit. OOBACHATH 00ITHe
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB
2JIEMEHTOBMETAJIJIOB M UX COEIUHEHHUIN C
Y4ETOM CTPOCHUS UX aTOMOB.
XapakTepu30BaTh CTPOCHUE METAIJIOB,
obimue puznueckue 1 XUMUIeCKUe
CBOIMCTBA METAJLJIOB.

XapakTepru30BaTh 0OIIHE CITOCOObI
MTOJTYYCHHUS METAJIJIOB.

OnuceIiBaTh CIIOCOOBI 3aIIUTHI METAJIOB
OT KOPPO3UH.

CrnenoBath npaBuiiaMm 0€30macHoOM
paboThI B 1a00paTopuu Mpu
WCIOJIb30BAHUHN XUMUYECKON MOCY/IbI U
000py1I0BaHMS.

[Tpon3BOIUTH BBIYUCICHUS II0
YPaBHEHHSM XUMUYECKUX PEaAKITUH,
€CITA OJIMH U3 PEarcHTOB COJNCPKHUT
MIPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe B
rape Wiy Tpymre.
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

O3HakomIieHHE ¢ 00pasllaMi METAJJIOB U
CIUIaBOB, UX (PU3NIECKUMHU CBOMCTBAMH.

Hcnonb30BaTh Npy BHITIOJIHEHUN
y4€OHBIX 33JJaHUN TEKCThl y4eOHUKA,
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

Buviuucnenus: no ypaBHEHUSIM CIIpaBOYHbBIE MaTEPHUAIIbI
XUMHUYECKUX PEaKIUi, ECIU OJHUH U3 (Ilepuoanueckyro CUCTEMY XUMUYECKUX
pEareHTOB COAEPIKUT MPUMECH anementoB Jl. 1. MenneneeBa, Tabnuiy

PacTBOPUMOCTH KHUCIIOT, OCHOBaHUI U
coJieil B BOJIE, IIEKTPOXUMUUYECKUM PsiJT
HaNPSHKEHU METaJIOB)
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

3.2

Baxueiiine
METAJIJIBI U UX
COCTMHEHUS

16

[llenoyHbIe METAIIIBL: TTOJI0KEHHUE B
[TeproanuuecKoi CUCTEME XUMHUYECKHUX
snemenToB JI.1I. Menpneneea, ctpoenue
WX aTOMOB, HAXO0XJICHUE B MPUPOJIE.
du3nUecKue 1 XUMUYECKHIE CBOMCTBA
(Ha mpumepe HaTpus U Kaius ). OKCHIBI
Y TUJPOKCUJIBI HATPUS U KaJIHSL.
[IpuMeHeHHE MIETOYHBIX METAIOB U UX
COCIMHECHUI.

[llenoyno3eMenbHBIC METAIUIBI MATHUIN H
KaJIbLHN: TTON0XeHUE B [lepnoanueckon
CHCTEME XMMHYCCKHUX DJICMECHTOB

J.1. MenpeneeBa, CTpPOEHUE UX aTOMOB,
HaxoXJIeHHuE B pupojie. Pu3ndeckue u
XAMHWYECKHE CBOMCTBA MarHus 1
Kanelus. BaxkHennine coe fuHEeHUS
KaJIbIUs (OKCHUT, TUIPOKCU/I, COJTH).
JKécTkoCTh BOABI U CIIOCOOEI €€
yCTpaHEHUS.

AJFOMUHMN: TTONOXEHHUE

B [leproanueckoit cucteMe XMMUYECKUX

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B
VM3MEHEHUH CBOKCTB 3JIEM EHTOBMETAIIOB
Y UX COEIMHEHUI B TpyMIax ¢ y4éTOM
CTPOEHHS X aTOMOB. XapaKkTepU30BaTh
dusnueckre U XMMUYECKHE CBOMCTBA
IPOCTBIX BELIECTB METAJUIOB U UX
COeMHEHUN (OKCUAOB, THAPOKCHIOB,
coJieil), crocoObl UX MOIYYEHHUS,
NpUMEHEHUE U 3HAaU€HHE B MPUPOJIE U
YKU3HU YEJIOBEKA. Y CTaHABIIMBATh
IPUYHUHHO- CJIECACTBEHHYIO CBA3b!
CTPOECHME BENIECTBA — CBOMCTBA —
MIPUMEHEHUE — HA IPUMEPAX U3yYaeMBbIX
BeniecTB. Pacno3HaBarh ¢ TOMOILBIO
KaueCTBEHHBIX PEAKIMi MOHbBI METAJIJIOB!
MarHusi, KaJlblus, aTlOMUHUA, [INHKA,
xenesa (II) u xeneza (I1I), meau (11).
Jloka3piBaTh aM(OTEPHBIN XapakTep
OKCHUJIOB U THIPOKCUJOB AIFOMUHUS U
[MHKA.
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

snemeHToB JI.WI. Menneneera, ctpoeHue
aToMa, HaxOXJIEHUE B IIPUPOJIE.
PU3UYECKUE U XUMUYECKUE CBOMCTBA
amomMuHus. AMGOTEpHbIE CBOMCTBA
OKCH/JIa U TUIPOKCH A AITFOMUHUSL.
Keneso: nonoxenue B [lepruoanueckoi
CHUCTEME XUMMHUYECKHUX djieMeHTOB /.M.
Menpeneesa, CTpo€HUE aTOMa,
HaxoXxJAeHue B mpupoae. Pru3snyecKue u
XMMUYECKUE CBOMCTBA keie3a. OKCUpbl,
TUAPOKCHUIBI U cosin kenesa (I1) u
xene3a (III), ux cocras, cBoiicTBa U
MOJIy4CHHE.

Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu.

Oco0eHHOCTH B3aUMO/ICHCTBHS OKCHJIA
KaJIbIIUS U HATPHUSI C BOAOM (BO3MOXKHO
UCIIOJIb30BAHUE BUJIEOMATEPUATIOB).
OkpailvBaHue MIaMeHU HOHAMU HaTpHs,
KaJIs U KaJablus (BO3MOYKHO
HCITOJIb30BaHKE BUIEOMATEPUATIOB)
HccnenoBanue CBOMCTB KECTKOM BOJBI.
[Iponecc ropeHus »xkemne3a B KUCIOPOae

[InanupoBaTh U OCYIIECTBIATh HA
MPAKTUKE XUMHUUECKUE IKCTIEPUM EHTHI,
MIPOBOAUTH HAOIIOAEHUS, JIeTaTh
BBIBOJIbI 110 PE3yJIbTaTaM SKCIIEPUMEHTA
MIPU TIPOBEACHUU JTAOOPATOPHBIX OIMBITOB
Y IPAKTUYECKUX padoT.

CrnenoBath npaBuiiaM 0€30mMacHoO
paboTHI B 1a00paTOpuu MpH
WCIIOJIb30BaHUU XUMUYECKOU

MOCYIbl U 000PYIOBaHUS.

[Ipon3BOAUTH BHIYUCIEHUS TIO
XUMHUYECKUM YPaBHEHUSM.

Y4acTBoBaTh B COBMECTHOM

paboTe B mape WiM rpymie.
BricTtpauBars pa3BEpHyThIE
NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha HGOPMALIHUIO U3 YUeOHUKA U
CIPaBOYHBIX MaTEPUAIOB, TPaMOTHO
VCII0JIb30BaTh U3YYEHHBIN ITOHATUNHBIN
anmnapar Kypca XUMHH
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Xumus. 89 knaccel (0a30BbI YPOBEHB)

(BO3MOXXHO MCIIOJIb30BAHHUE
BUJICOMATEPUAJIOB).
JlabopamopHvie onvimoi:

[IpoBeieHNE KAUECTBEHHBIX PEAKIIMA Ha
HMOHBI (MarHusi, KaJbIus, aTFOMUHUS,
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

1HKa, xxenesa (1) u xenesa (11I), meau
(II), onucanue MpU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanne aMmpoTepHbIX CBONCTB
TUAPOKCHUAA ATFOMUHUS U TUAPOKCHUA
ITUHKA.

Ilpaxmuueckue pabomut:

Ne 6. X KEcTKOCTH BOJIBI U METOJIBI €€
YCTpaHEHUSI.

Ne 7. Pemenune skcnepuMeHTaIbHBIX
3a71a4 110 TeMe «BakHeniine MeTamisl U
WX COCMHEHUSI».

Buviuucnenus: no ypaBHEeHUAM
XUMHUYECKUX PEaKIUi, eClIu OJIMH U3
pearecHTOB JaH B U30BITKE WIIH
COACPKUT MIPUMECH; MACCOBOU J10JI1
BBIXO/Ia TPOYKTA PEAKIIUU

Hroro no pazneny

20

Paznen 4. Xumus u oKpy:kamwias cpeaa
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Xumus. 8-9 knaccsl (0a30BbIA YPOBEHB)

4.1 | Xumus u 3 BemectBa 1 marepuaiibl B IOBCEIHEBHOM | XapaKTepru30BaTh POJIb XUMHUH B
OKpYyXaroliasi cpeia KU3HU 4elioBeka. bezomacHoe Pa3TUYHBIX cepax AesiTeNTbHOCTH
UCIIOJIB30BAaHNE BEUIECTB U XUMUUECKUX | Tr0feii, OCHOBHBIC BEIIECTBA U
peakuuii B ObITy. IlepBas momoms npu MaTrepHabl, IPUMEHSIEMBIE B JKU3HH
XUMUYECKUX 0XKOTaX U OTPaBICHUSIX. COBPEMEHHOTI'0 YeJIOBEKa.
XUMHYECKOE 3arPA3HCHHE OKPYXKAIOWICH | OOBACHATH YCIOBHS O€30MacHOTO
cpenpl (mpenenbHas A0mycTuMast VICTIOJIb30BAaHMS BEIIECTB U XUMUYECKHUX
KOHIICHTPAIKs BeIeCTB. POJib XUMUU B | peakLUil B OBITY.
pEIIeHNH SKOJIOTHYECKUX TTPOOIEM. AHaJIM3UPOBATh U KPUTHIECKH
Xumuueckuii Ikcnepumenm: OIICHUBATh HMH(POPMAIIUIO O BIUSHUU
Temoncmpayuu: MIPOMBIIIEHHOCTH, CEIbCKOTO XO3SI1CTBRA,
N3yuenue o0pa3LoB maTepuarnop | 'PaHCOpTa I:I Ap- Ha COCTOAHMC
(CTEKII0, CILTABBI METAIIOB, HOMHMepHbIe | O\ PYKAIOIICH CPCIBL.
MaTepHabl) YMeTh OKa3bIBaTh MEPBYIO MTOMOIIb TPU
XUMHUUYECKUX 0YKOTaxX U OTPaBJICHUSX.
[lpunumaTh yyactue B 00CyX1E€HUU
po0JIeM XUMHYECKON U HKOJIOTHYECKOMN
HaIlpaBJIEHHOCTH, BbICKa3bIBATh
COOCTBEHHYIO MO3UIIHUIO MO MpodieMe U
npeaiaraTb BO3MOXKHbBIE TYTH €&
penieHus
Hroro mo pazneny: 3
PesepBHoe Bpems 3
OBILEE YMCJIO HYACOB 68

[10 ITIPOI'PAMME
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