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denepanpHas pabodas mporpamma 1Mo yd4eOHOMY MpeaMeTy «XuMus» (0a30oBbIH
ypoBeHb) (mpenMeTHas o0sacTh «EcTecTBEeHHO-HAy4YHBIE TMPEAMETHI») BKIIOYACT
MOSICHUTEBHYIO 3alUCKY, COJEpKAaHNE 00ydeHUs, TNIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS
IPOTPaMMBI [I0 XUMUH, TEMAaTHUECKOE TNITAHUPOBAHHE.

[TosicHuTenbHas 3amucKa OTpaXkKaeT OOIMEe IeNd W 3aJa4d U3YYCHHS XUMUH,
XapaKTEPUCTUKY TICUXOJOTMUYECKUX MPEANOChIIOK K €€ HM3YYEHHI0 O0yJaromMMMCS,
MECTO B CTPYKType Yyd4eOHOro IiaHa, a TaKXKe TMOAXOAbl K OTOOpY COAep)KaHHs,
K OTpeeTICHUIO TUTAHUPYEMBIX Pe3yJIbTaTOB.

Conmepxkanne OOyYeHHS PpacKpbIBaeT COJAEp)KaTeJIbHBbIE JUHUH, KOTOPHIC
npe/UIaratoTcst A 00s13aTEIbHOTO U3YYEHHUS B KaXKJIOM KJlacce Ha YpOBHE OCHOBHOTO
o01iero ooOpa3oBaHuUs.

[ImaHupyemMble pe3yibTaThl OCBOCHHS TPOTPAMMBI IO XHMHH BKJIHOYAIOT
JMYHOCTHBIE, METalpeMETHBIE pEe3yJabTaThl 3a BECh Nepuoa OOydeHHUsT Ha ypPOBHE
OCHOBHOTO 00IIero o0pa3oBaHms, a TaKKe MPEAMETHBIC TOCTIKEHUS OOYJaroIerocs
3a KaXIbIi TO 00y4eHUS.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJIECHA
Ha OCHOBE TpeOOBaHUM K pe3ylbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTebHOU
IporpaMMbl OCHOBHOro oOuiero oOpaszoBanus, npenacraBieHHbix B OI'OC OOO,
a Takke€ Ha OCHOBE (enepasbHON paboyeil MmporpaMMbl BOCIHUTAaHUS M C Y4ETOM
KOHIICNIIMKM TpenojaBaHusl y4eOHOro mpeamera «XuMus» B 00pa3oBaTelbHbIX
opranusanusax Poccuiickon denepaunmu.

[Iporpamma nmo XxuMuM pazpaboTaHa € IEIbI0 OKa3aHUsI METOAMYECKON MOMOIIH
YUUTEIIO B CO3JJaHUH paboueil MporpaMMbl 10 y4eOHOMY MPEIMETY.

[Iporpamma 1o xumMuu Ja€T MpeACTABICHHUE O LENIX, OOIIel cTpaTeruu ooydeHus,
BOCIMTaHUS W  PAa3BUTUSA  OOYyYalOLIUMXCS  CPEICTBaMHU  Yy4eOHOTO  IpeaMeTa,
YCTaHABJIMBACT  00s3aTe€NbHOE  MPEIMETHOE  COJEp)KaHue,  IpelycMaTpUBacT
pacnpesiesieHle ero Mo KjiaccaM U CTPYKTYpPUpPOBaHUE 10 pa3jiesiaM U TeMaM IPOrpaMM bl
N0 XHMHUH, ONpPEIEIseT KOJMYECTBEHHbIE M KAUYECTBEHHBIE XapaKTEPUCTHKU
COJEP)KaHUS, PEKOMEHAYEMYIO IIOCIEI0BAaTEIbHOCTh H3YyYEHHUS] XUMUU C Y4YETOM
MEXIPEAMETHBIX W BHYTPUIIPEJAMETHBIX CBS3€M, JIOTMKM Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OO0yJaroIMXcs, OMNpEeAeNsseT BO3MOXKHOCTH IIpeaMmeTa
JUIs peanu3anuu TpeOoBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOMN
nporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUI
K pe3ysibTaraM OOy4eHHs XMMHHM Ha YpOBHE IeJIed M3y4EeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEILHOMN JIEATEIFHOCTH 00YJaromerocs Mo OCBOCHUIO Y4eOHOT O
COJEPIKaHHUS.
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3HaHME XMMHMHM CIY)XMT OCHOBOM i (OPMHpPOBAHHUS MHPOBO33PEHMUS
o0y4arouierocsi, €ro MpeacTaBICHU 0 MaTepUaibHOM €IMHCTBE MHPA, BAKHYIO POJb
urparoT (HopMHpyeMble XHMHUEH MpEACTaBICHUS O B3aUMONPEBPALICHUSIX HHEPruu
U 00 DBOJIOUMU BEHIECTB B MNPUPOAE, O MYTSAX pEIICHHs TI00albHBIX MPOOIeM
YCTOMYMBOIO pAa3BUTUS YEJIOBEYECTBA — CBIPHEBOM, JHEPreTUUYECKOM, IUIIEBOU
Y DKOJIOTHUECKON 0€30MacHOCTH, MPoOJIeM 3IpaBOOXPAHECHHUSI.

N3yuyenune xumun:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEH Ui camMOpa3BUTHS U (POPMHUPOBAHMUS
KyJbTYpbl TUYHOCTH, €€ 001Iel U GYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpMHUpOBaHHWE MBIIUJICHUS M TBOPUYECKHX CHOCOOHOCTEH
OOy4aroumxcs,  HaBBIKOB ~ UX  CaMOCTOSTENILHOM  y4eOHOM  JeATeNbHOCTH,
DKCIEPUMEHTAIbHBIX U HCCIENOBATEIbCKUX  YMEHHUH,  HEOOXOOUMBIX  Kak
B IIOBCETHEBHOM JKM3HHU, TaK U B IPOPECCUOHAIBHOM 1€ATEIbHOCTH;

3HaKOMUT CO CHEIU(PUKON HAYIHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI LIETIOCTHOTO
B3[JISiJa HA €IMHCTBO MPUPOJBI U YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM 3TAllOM
B (DOPMUPOBAHUHU €CTECTBEHHOHAYYHOU IPaMOTHOCTH 00 yJaIOLIUXCS;

CHoco0CTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAaYYHbIM
3HAaHUAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTMUECKOE 00pa30BaHUE
00 y4Jaromuxcs.

JlanHble HampaBieHUss B OOYyYEHMHM XUMHUHU OOECHEUMBAIOTCS creuuduKon
cofiepKaHusl y4eOHOr o peaMeTa, KOTOPBIH SIBIIIeTCS MeAarorndecky aaanTHPOBAaHHBIM
OTpakeHHueM 0a30BOI HAYKH XMMHH Ha ONPEAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIOo OOLIEro oO0pa3oBaHUs OPUEHTHUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHCS CHUCTEMBbI TEPBOHAYAIBHBIX MOHATHUM XUMHH, OCHOB
HEOPraHMYEeCKOM XMMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATUA OPraHUYeCcKOu
XUMUHU.

CrtpykTypa coiepXaHus TpOrpaMMbl MO XUMHHM CQOpPMHpOBaAHA HA OCHOBE
CUCTEMHOI0 Noaxozaa Kk e€ uzyueHuro. Conep:kaHue CKIAAbIBAETCS U3 CUCTEMBI IIOHATHM
O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUH O XMMHYECKOW pPEaKIIMH.
O0e 3T cHUCTeMBI CTPYKTYPHO OpPraHM30BaHbl MO NPHUHIMIY MOCIEA0BATEIBHOIO
pa3BUTHA 3HAHUH HA OCHOBE TEOPETUYECKHUX MPEICTABICHUI PA3HOTO YPOBHS:

ATOMHOMOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET0 €CTECTBO3HAHNS;

Ilepnoanueckoro 3axona /.M. MeHaeneeBa kak OCHOBHOT'O 3aKOHAa XMMHH;

YUYEHUS O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3H;

MPEICTABICHUN 00 3JIEKTPOTUTUYECKOM AUCCOLMALIMY BEIIECTB B pacTBOPAX.

TeopeTnueckue 3HaHUS PaCCMATPUBAIOTCSA HA OCHOBE SMIIMPUUECKU MOJTYYCHHbBIX U
OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCA MOCIEAOBATEIBHO OT OJJHOTO YPOBHS K APYromy,
BBIMOJNHSASL (QYHKIMU OOBSCHEHUS U TPOTHO3HPOBAHUS CBOWCTB, CTPOCHUS U
BO3MO>XHOCTEW MPAKTHUYECKOIO MPUMEHEHHUS U MOITYYEHUS U3Yy4aeMbIX BELIECTB.
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OcBoeHue mporpaMMbl 0 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPECTABICHHUS
O XMMHYECKOH COCTaBJLIFOLICH HAydyHOM KApTUHBI MHUpa B JIOTMKE €€ CHCTEMHOMU
IPUPO/IbI, IECHHOCTHOT'O OTHOIICHHS K HAYYHOMY 3HAaHHUIO U METOJaM MIO3HAHUS B HAyKe.
N3ydyeHne XUMUU MPOUCXOIUT C IIPUBJICUEHUEM 3HAHUU U3 paHEe U3YUYECHHBIX y4eOHBIX
npeameToB: «OKpyxarmuil Mupy, «bronorus. 5—7 knacced» U «PuU3HKa. 7 KIace.

[Ipy m3ydeHHM XUMHH MPOUCXOIUT (POPMUPOBAHHME 3HAHUN OCHOB XMMHYECKOU
HayKHM Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKOH JesTebHOCTU
YeJioBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJabTypbl. 3agada y4eOHOro
npeaMeTa COCTOMT B (DOPMHUPOBAHMM CHUCTEMBl XUMHUYECKMX 3HAHUNW — Ba)KHEHIIMX
(dakToB, MOHATUMN, 3aKOHOB M TEOPETHUECKUX IMOJIOKEHUH, JOCTYIMHBIX 0000IIEHUI
MHUPOBO33PEHUYECKOr0 XapaKkTepa, s3blka HayKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM
MO3HAHUS TpPU HU3YYCHHHM BEIIECTB M XUMHUYECKUX peakuud, B (popMupoBaHUU
U pa3BUTUM TO3HABATEIbHBIX YMEHUW M MX NMPUMEHEHHH B y4eOHO-NO3HABATEIILHON
U y4eOHO-MCCNENOBATENbCKOM  JESATENbHOCTH, OCBOCHHM TpaBWil  0€30MaCHOro
oOpaleHusl ¢ BeUIeCTBaMH B MIOBCEAHEBHON KHU3HHU.

[Ipy wu3yyeHUM XUMHH Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUS BaKHOE
3HaYEHUE MPUOOPENU TaKUE LIETH, KaK:

(dopMupoBaHue UHTEJUIEKTYalbHO pa3BUTOM JIMYHOCTH, rOTOBOM
K C€aMOOOpa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO pELIEHU,
CIOCOOHOW aJanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSIM KU3HU;

HaMpaBJICHHOCTh OOYYEHHsI Ha CHUCTEMaTHMYeCKOe MNpHUOOIIeHHEe O00ydaromuxcs
K CaMOCTOSITEJIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHMS,
GbopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieyeHue yciaoBHil, COCOOCTBYIOMUX MTPUOOPETEHUIO O0YYAIOIIMMHUCS OTbITa
pa3HoOOpa3HOM JAESTENIbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIOYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETEHLINI), UMEIOIINX YHUBEPCATbHOE 3HAUEHHE JIJIS1 PA3IMYHbBIX BUJIOB
NEeATENbHOCTH;

dbopmupoBanue o0mIeH (PYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJIC YMEHUIN OOBICHITH U OLCHUBATD SIBICHUS OKPY)KAIOIIETO MUPA, UCIIONb3YS
3HAHUS U ONBIT, MOJTYYEHHBIE NPU H3YYCHUU XUMUHU, MPUMEHATh UX IPU PEIICHUU
po0JieM B MOBCETHEBHOW KU3HU U TPYOBOM I€ATEIILHOCTH;

dbopMupoBaHue y oOydaromMXCd T'YMaHUCTUYECKHX OTHOIIEHUMW, MOHUMAaHUS
LHEHHOCTH XMMHYECKMX 3HAHUWA 7 BbIPAaOOTKH HSKOJOTHMYECKH I€JIeCO00pa3HOro
MOBE/ICHMS B OBITY U TPYAOBOM JIESATEILHOCTH B LEISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYKarolllel MPUPOTHON CPEBI;

pa3BUTHE MOTHUBALMM K OOY4YEHHUIO, CIOCOOHOCTE K  CaMOKOHTPOIIO
Y CaMOBOCIIMTAHHUIO HA OCHOBE YCBOEHUS O0ILEYEIOBEYECKUX IEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO IS U HAMIPABICHHOCTH JalbHEHIIIET0 00 yUeHHUS.

OO6muiee 4YMCIO YacOB, PEKOMEHJIOBAHHBIX ISl M3Y4YCHHS XUMHH, — 136 4acos:
B 8 Kilacce — 68 yacoB (2 yaca B HeJleno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).
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JUJ1 KaX/10ro Kjlacca MpeaycCMOTPEHO Pe3epBHOE yueOHOE BpEMsI, KOTOPOE MOXKET
OBITh UCII0JIB30BAHO YYACTHUKAMU 00pa30BaTEIbHOTO Mpoliecca B LEIsIX (OpMUPOBAHUS
BapUATHUBHOM COCTaBJISIIOIIEH COIEPKaHUsI KOHKPETHOU pabouelt mporpamMsl. [Ipu s3Tom
oOsi3arenbHas (MHBapuUaHTHAsl) 4YacTh COJAEp)KaHUS TMpeIMeTa, YCTAHOBJIEHHAs
pUMEPHOHN paboueil mporpaMMoi, U BpeMsi, OTBOJAMMOE Ha €€ U3y4EeHHE, TOJKHBI ObITh
COXpPaHEHBI NOJIHOCTHIO.
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COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/ILHbIC XUMHUYECKHE IOHATHS

[Ipeamer xumun. Posib XuMuu B )KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK. Tena u
BelecTBa. OU3NUECKHUE CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BenlecTB. [lonstue
0 MeToJax Mo3HaHWUs B XUMHUHU. YucThie BemecTBa W cMecH. CrocoObl pas3ieicHus
CMEcCeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JI€MEHThl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocThie U ClIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuyeckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
IOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHAss aroMHas Macca. OTHOCHTEIbHAas
MOJIEKYJIIpHAs Macca. MaccoBasi JOJIsI XUMHAYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomuecTBo BemecTa. Moib. Mossipaast Macca. B3anmMocBsA3b KOIMYECTBA, MACChI
U 4YHUCIa CTPYKTYPHBIX €IWHUII BemiecTBa. Pacuérel mo dopMynaM XHUMHUYECKUX
COCIUHCHUMN.

DU3NYECKHUE U XUMUUECKHE SIBJICHUSA. XUMHUYECKasi peakiys U €€ Mpu3HaKku. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XMMHYECKUE ypaBHeHUs. Knaccubukanus XUMHYECKUX
peakiuil (CoOeTMHEHUS, Pa3IoKEHHUs, 3aMeleHUs, OOMEHA).

Xumuueckutl 9KCnepumeHm:

3HAKOMCTBO C XHMHYECKOW TOCYJ0HW, TMpaBHJIaMH pPAaOOTHI B JIAOOpaTOpUU H
npuémMamMu oOpailleHuss ¢ J1abopaTOPHBIM OOOpPYIOBAHHEM, H3y4YEHHUE M OMHCAHUE
(bu3MUEeCKIX CBOMCTB 00pa3lloB HEOPTaHMYECKUX BEIIECTB, HAOIIOJACHUE (PU3NUECKUX
(ny1aBneHUE BOCKA, TasHUE JIb/Ia, PACTHPAHUE caXapa B CTYNKE, KUTICHHE U KOHJECHCAIUS
BO/IbI) M XUMHUYECKUX (TOPEHHE CBEUYM, NPOKAJTWBAHWE MEIHONW IPOBOJIOKH,
B3aMMOJICICTBHE Mella C KHUCJIOTOW) SIBJICHWU, HAOIOJCHWE W OINHCAaHUE MPU3HAKOB
NPOTEKaHUSI XMMHYECKHX pPEaKIuid (pas3IoKeHUe caxapa, B3aUMOJCWCTBHE CEPHON
KHUCJIOTBI C XJopuaoMm Oapwsi, pasnoxenune ruapokcuna menu (II) mpu HarpeBanuw,
B3anMOjIelicTBUE kene3a ¢ pactBopoM comu Mean (II), u3ydenne crnocoboB pa3ziesneHus
cMeceil (Cc  TIOMOIIBI0O MarHuTa, (UILTPOBAHWE, BBIMIAPUBAHKE, JUCTHILISAIINSA,
xpomatorpadusi), TPOBEICHNE OYUCTKU MOBAPCHHOW COJIM, HAOIIOJACHUE M OIHUCAHUE
pe3ynbTaTOB TPOBENEHHUS ONBITA, WIUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MaccChl,
co3aHue MoJiesie MoJIeKyIl (IIapoCTEP>KHEBBIX).

Baxxneilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. KHCIOpOI — 3JIEMEHT U MPOCTOE BEMIECTBO.
Haxoxzaenue kuciaopona B mpHUpoje, (pu3nyeckue U XMMHYECKHE CBOMCTBA (peakiuu
roperusi). Okxcuabl. Ilpumenenune kucnopoga. CnocoObl MONYYEHHS] KHUCIOPOIA
B J1a0OpaTopud U MNPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoge. O30H —
aJIOTPONHAs MOAU(pUKALIHS KUCIOPO/aA.
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TemoBoil 3P ekt XUMUYECKON peakini, TEPMOXMMHUUYECKUE YpaBHEHUS, IK30-
U DHJOTEPMUYECKHE peakuuu. TOIUIMBO: Yroib M METaH. 3arpsA3HEHUE BO31YXa,
YCHJIEHHE MTapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIOS.

Bonmopon — aneMmeHT M mpocroe BemecTBo. Haxoxkzaenue Bomopona B HMPUPOLE,
dbu3uYecKre U XMMUYECKHUE CBOWMCTBA, TPUMEHEHHE, CITOCOObI monydeHus. Kuciorsl u
COJIN.

MonspHblii 006EM Ta30B. PacuéTbl Mo XUMHUYECKUM YpaBHEHUSIM.

dusnueckne cBOMCTBA BOAbL. Bona kak pactsoputens. PactBopsl. HacslieHHbIE 1
HEHACBIIIEHHbIE pacTBOPBI. PacTBOpMMOCTH BelecTB B Bojie. MaccoBas J0Jis BEMIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUs. Poib pacTBOpOB B mpupoje U
B )KM3HHU 4esioBeka. KpyroBopot BojbI B pupoie. 3arps3sHEHrE NPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MMPUPOIHBIX BOJ.

Knaccudukamuss Heopranuueckux coeguHeHuid. Oxcuapl.  Kriaccudukanms
OKCHJIOB: coJieo0pa3yromue (OCHOBHBIE, KHCJIOTHBIE, amdoTtepHbIe) U
HecosieoOpasyromue. Homenknarypa okcuaoB. dusnyeckue U XMMUUYECKUE CBOMCTBA
okcHioB. [lonmyyenue okcuaoB.

OcnoBanus. Knaccudukaiusi oOCHOBaHH: MENOYN U HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBaHud. @OU3MYECKME U XUMHUYECKHE CBOMCTBA OCHOBAHHII.
[TomyyeHne OCHOBaHUU.

Kucnorsl. Knaccudukamus kucnor. Homenknatypa kucnor. duszuueckue u
XHMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTaimioB H.H. bekerora. Ilonyuenue
KHCJIOT.

Comu. Homenkimarypa coseil. Duzndeckue W XUMHYECKHE CBOWMCTBA COJIEH.
ITonyuenue comnen.

I'eneTnyeckas CBsI3b MEXAY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHMUI.

Xumuueckuu dSKCnepumenm:

KaueCTBEHHOE ONPEIEICHUE COAEP)KAHUS KHUCIOpOAAa B BO3MAYXE, IOJIY4YEHHE,
coOupaHue, pAaclo3HaBaHWE€ W M3yYEHUE CBOMCTB  KHCIOpOJa, HaOI0JIeHUE
B3aMMOJEMCTBUS BEIIECTB C KUCIOPOAOM M YCJIOBHUS BO3HUKHOBEHHS M IPEKPAILCHUS
roperusi (moxapa), O3HaAKOMJICHHE C oOpaslaMu OKCHIOB M OIKMCAHWE HX CBOMCTB,
MOJy4eHHe, COOMpaHHe, pacro3HaBaHWE M HM3y4YCHHE CBOWMCTB BOJOpoAa (TFOpeHue),
B3auMozeiicTBue Bojopoaa ¢ okcugoM wmeau (1) (BO3MOXKHO UCHOJIb30BaHUE
BUJIEOMAaTEPHUAIIOB), HAOIIOEHUE 00PA3IIOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEI0BAHUE
OCOOEHHOCTE PACTBOPEHMS BELIECTB C PA3IMYHOM PACTBOPHUMOCTBIO, MPUTOTOBICHUE
PAcTBOPOB C OIPEICIIEHHOW MACCOBOM J10JIEN PACTBOPEHHOIO BEILIECTBA, B3AUMOJCUCTBHE
BOJbl € MeTaylaMd (HaTpueM U KanbluueMm) (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIEOBaHUE OOpPa3LOB HEOPraHWYECKHX BELIECTB pa3IMYHbIX
KJIaCCOB, HAOJIIOIEHNE U3MEHEHHSI OKPACKH MHIMKATOPOB B PACTBOpaX KUCIIOT U LIEJI0UEH,
u3ydyeHue B3aumosaenctBus okcuaa menu (II) ¢ pactBopoM cepHOUl KHUCIOTBHI, KUCIOT
C METAUIaMH, PEAKUHUA HEUTpaIM3alK, NOJyYEHUE HEPACTBOPUMBIX OCHOBAHUH,
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BBITCCHCHUC OAHOI'O MCTAJIIa IPYTUM HU3 PACTBOPA COJIM, PCIICHUC SKCIICPUMCHTAJIbHBIX
3a4aa4 110 TCMC «BaxHeime Kiacchl HCOPIraHU4ICCKHUX CO€I[HH€HHﬁ>).

Iepuoanuecknii 3akoH u Ilepumoamyeckasi cucreMa XHMHYECKHX 3JJIEMEHTOB
.. MengeneeBa. CrtpoeHune aroMoB. XHUMHYeCKass CBfA3b. OKHCIUTEIBHO-
BOCCTAHOBUTE/IbHbIC PeaKUNHU

[lepBble MOMNBITKUA KiIacCU(UKALMU XUMUYECKUX 31eMeHTOB. [loHATHE 0 rpymmax
CXOJ/IHBIX 3JIEMEHTOB (IIEJIOUHBIE U IIEJTOYHO3EMENIbHBIE METAILIbI, TaJIOr€Hbl, NHEPTHHIE
raspl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aMPOTEPHBIE OKCUJIBI ¥ TUIPOKCHIBI.

[lepnoguueckut 3akoH. llepuonuyeckas cHUCTEMa XHUMHUYECKUX JJIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanas u jymmHHonepuoaHas Gopmsl llepuoanueckoit
cucTtembl XuMuueckux dyieMeHToB /(.M. Menneneesa. [lepuoas! u rpymnmnsl. uznyeckui
CMBICJI IIOPSAAKOBOIO HOMEpPA, HOMEPOB MEPUOJA U IPYIIILI AJIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX siaep. M3orombl. Onektponbsl. CtpoeHue
ANIEKTPOHHBIX 000JIOYEK aTOMOB IepBbIX 20 XUMHUYECKUX 3JIeMeHTOB llepmonnueckoi
cuctembl .M. MenneneeBa. XapakTepUCTMKa XUMHYECKOTO JJIEMEHTAa IO €ro
nojoxxeHuto B Ilepuonnueckon cucreme .M. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs paguyca aroOMOB XUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue Ilepumonnueckoro 3akoHa u Ileproandeckol CHCTEMBI XUMHUYECKHX
AJIEMEHTOB JUIsl Pa3BUTHUS HayKd U npakTuku. J[.J1. MeHnneneeB — yu€HbIN U IPaKIaHUH.

Xumuueckass  cBsi3b. KoBanmeHTHass  (MonsipHass MW HENOJSIpHAsi)  CBSA3b.
DIIEKTPOOTPULATENBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucnenus. OKHCIUTEIbHOBOCCTAHOBUTENBHBIE peakuuu. lIponecchbr
OKHCJIEHHSI U BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuu dSKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METANIOB U HEMETaIOB, B3aMMOJICHCTBUE
THAPOKCUIA IIMHKA C pPAcTBOpaMU KHUCJIOT M IIeJIouel, TMPOBEICHHUE OIbITOB,
WUTIOCTPUPYIOIIHUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakivil (ropeHue,
peaKkivu Pa3ioKEeHUS, COCTUHEHUS).

Meoswxcnpeomemuvie ces3u

Peanuzamusa MeXINpeIMETHBIX CBSI3€M NpU M3Y4YEHUM XUMHUU B &8 Kjacce
OCYIIIECTBIICTCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX IMOHSATHH, TaK
W TIOHSATHUM, SIBJSIFOIIUXCS CUCTEMHBIMU JUIA OTIEJIBHBIX MPEAMETOB E€CTECTBEHHO-
HAaY4YHOTI'O ITUKJIA.

OO0uue ecTeCTBEHHOHAYUHbIC MOHATHS: HAyYHbIN (DAaKT, TUNIOTE3a, TEOPHS, 3aKOH,
aHalIu3, CHUHTE3, KiaccuuKaius, TMEePUOAUYHOCTh, HAOIIOACHUE, HKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHUE.

O®usznka: Marepus, aToM, BJEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIW], HU30TOIIbI,
PaMOAKTUBHOCTh, MOJIEKYJIA, DJJEKTPUUYECKUN 3apsj]l, BEIIECTBO, TeJO, OOBEM,
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arperaTHOE COCTOSTHHE BEIECTBA, Ta3, (pU3MUeCKHe BEIMYMHBI, SAMHHIIBI H3MEPEHUS,
KOCMOC, TJIaHETHI, 3BE3/1b1, COJHIIE.

buonorust: dorocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MuUHEpanbl, FOPHBIE TMOPOJIbI, MOJE3HBIC
MCKOIaeMbI€, TOIUJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTtBo 1 XUMHYeECKas peakuus

[lepuomnueckuin 3akoH. Ilepuoamyeckas cucreMa XUMHYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOWCTB
XUMHMYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOAOB, KaJlWsl, KalbLUs U UX COCIMHEHHUU
B COOTBETCTBHHU C ITOJIOKEHUEM DJIEMEHTOB B [lepnonndeckon cucreMe u CTPOCHUEM HX
aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BeLIECTBA OT THUNA KPUCTAUIMYECKOM pEWIETKM U BUAA
XUMHUYECKOU CBS3U.

Knaccuukanuss M HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COEIUHEHHM,
IEHETUYECKas CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudukamus  XUMUYECKMX  peakIuid 1O  pasIU4YHbIM  MpU3HAKaAM
(MO 4YMCay W COCTaBy YYacTBYIOLIMX B PEAKUMU BEIIECTB, MO TEIIOBOMY 3(hdeKTy,
0 M3MEHEHUIO CTENEHEW OKHUCIEHUS XHMHYECKUX BJIEMEHTOB, MO OOpaTUMOCTH,
[0 YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMUYECKHE PEaKLHH, TEPMOXUMHYECKUE
YpaBHEHUS.

[TonsiTue o ckopocT xXuUMUYecKoM peakuuu. [loHsTHe 00 o00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX U TE€TEPOre€HHBIX
peakuusx. Ilomatne o karanmmse. IloHsaTME O  XMMHYECKOM  PaBHOBECHH.
@akTOpBI, BIMAIOMNAE HA CKOPOCTh XMMHUUYECKOW PEAKLIMHU U ITOJ0KEHHE XUMUYECKOTrO
paBHOBECHS.

OKuCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTENIBHON peakinu. COCTaBICHUE YPaBHEHUN OKUCIHUTEIBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI C HCIOIb30BAHUEM METOA 3JIEKTPOHHOr0 OanaHca.

Teopust SJIEKTPOIUTUYECKON AUCCOLMALMU. OJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHmoHbl. MexXaHW3M [OHCCOLMAIIMM BEIIECTB C PA3NMYHBIMU BUAAMU
xuMHuueckon cBs3u. Crenens aucconranuy. CUIIbHBIE U C1a0ble AIEKTPOJIUTHL.

Peakiun moHHOro oOMeHa. YCIOBUS TPOTEKAHMS pEaKIMii MOHHOrO0 OOMEHa,
MTOJIHBIE U COKPAIIEHHBIC MOHHBIC YPaBHEHHUS peakinil. CBOKMCTBA KUCIOT, OCHOBAHUN U
cojied B CBETE MPEACTABJICHUN 00 AJEKTPOIUTHUYECKOU aucconuanuu. KauecTBeHHbIE
peakuuu Ha HOHBbL. [IoHATHE O TMapOIU3E COJIEH.
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Xumuueckuu dsKxcnepumenm:

O3HAaKOMJICHHE C MOJICJISIMH  KPUCTAUIMYECKUX PEIMIETOK HEOPraHUYECKUX
BEIIIECTB — METAJUIOB M HEMETAJUIOB (IpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIopuaa
HATpPHsl), UCCIIEIOBAHNE 3aBHCHMOCTHA CKOPOCTH XUMHYECKOW PEaKIIUU OT BO3ICHCTBUS
pa3nuuHBIX (AKTOPOB, HCCIIECIOBAHUE DJIEKTPOIMPOBOAHOCTH pPACTBOPOB BEIIECTB,
mpolecca TUCCOMMAIIMN KUCIIOT, IIEeI0Ued W cojeil (BO3MOKHO HMCIOIb30BaHUE BHUICO
MaTepHalioB), TPOBEJEHUE OMBITOB, WJUTIOCTPUPYIONTUX MPU3HAKU MPOTEKAHUS PEaKIIH
MOHHOTO oOMeHa (00pa3oBaHHE OcajiKa, BbIICIEHUE ra3a, 00pa3oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPHI OKUCITUTEIILHO-BOCCTAHOBUTEIBHBIX peakiuii (TopeHwue,
pEeaKkIy Pa3NOKEHUS, COCAUHEHHsS), pACMO3HABAaHUE HEOPTAaHWYECKUX BEIIECTB
C MOMOIIbIO0 KaU€CTBEHHBIX PEAKIIM Ha MOHBI, pEIIEHN e HKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemerayibl 1 X COeAMHEHUS

O01as XxapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTePHbIE
crenenu okucneHus. CTpoeHue u pusnueckre CBOMCTBA MPOCTHIX BEIIECTB — FaJIOTEHOB.
XHWMHUYECKHME CBOMCTBA Ha MpuMepe xjiopa (B3aUMOJIEWCTBHE C METaJUIaMU,
HEMeTaJulaMy, 1ienoyamu). Xiopooaopo. ConsHas KUCIIOTa, XUMUYECKUE CBOWCTBA,
[IOJIy4eHue, NpuMeHeHue. /lelicTBue Xjaopa U XJIOPOBOJOPOIa HAa OPraHU3M 4YeJIOBEKa.
Baknenmmue xJIOpUIbl U UX HaXOXKIEHUE B IIPUPOJIE.

Oo1as xapakTepucTika 31eMeHToB VIA-rpymnmnbsl. OcoOEHHOCTH CTPOESHUS aTOMOB,
XapakTepHble cTeneHu okucieHusd. CTpoeHne W (U3MYECKHUE CBOMCTBA MPOCTHIX
BEUIECTB — KHCIIOPOAA U CEpbl. AJUIOTPONHBIE MOIU(PHUKAIMU KHUCIOPOAAa U Cephbl.
Xumuueckue cBoiicTBa cepbl. CepoBOOpPOA, CTpOeHHE, (PU3NUECKHE U XUMHUYECKUE
cBorcTBa. OKCHIIBI CEpPhl KaK NMPEACTABUTEIN KHMCIOTHBIX OKCHUIIOB. CepHas KHUCIOTa,
¢usnyeckue U XMMHUYECKHE CBOMCTBa (00IIME Kak TMpEeACTaBUTENs Kjacca KUCIOT U
cneuuduueckre). XUMHUUECKHUE PEAKIINH, JIeXkKallUe B OCHOBE MPOMBILIUIEHHOTO CII0oco0a
NOJIYYE€HHsI CEpHOM KUCIOThL. [IpumeHnenue cepHod KucioTel. Coiau CEpHOW KHCIOTHI,
KayeCTBeHHas peakuus Ha cyinbdar-uoH. HaxoxxneHue cepsl U €€ COEAMHEHUI
B Ipupofe. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEW Cpelabl COCIMHEHHUSIMHU CEpbl
(KUCIIOTHBIE TOKH, 3arPsI3HEHUE BO3yXa U BOJOEMOB), CLIOCOOBI €0 IPEJOTBPAILIEHUSI.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIEHUS. A30T, paclpocTpaHeHHE B MPHUPOJIE, PU3UUECKHE U
XUMHUYecKne cBoicTBa. KpyroBopor azora B mpupoae. AMMuak, ero (u3n4YecKue u
XUMUYECKHUE CBOMCTBA, MoOJiyueHHEe W mpumeHeHue. Coiau aMMOHMS, UX (pU3ndecKue
U XUMHYECKUE CBOMCTBA, MpUMEHEHHE. KauecTBeHHas peakuuss Ha HMOHbI aMMOHMUSIL.
A3oTHast kucnora, €€ moiaydeHue, (pu3Mueckue W XMMHUYECKHUE CBOWMCTBa (oOuIMe Kak
IpECTaBUTENS Kacca KMCIOT U cneunduueckue). Vcnoip30BaHre HUTPATOB U COJIEH
aMMOHHS B KAuecTBE MHUHEPAJbHBIX yA0OpeHHil. XuMuUdeckoe 3arpsi3HeHue
OKpY’Karollel Cpe/ibl COCTMHEHUSAMU a30Ta (KUCIOTHBIE JOXK/IH, 3arps3HEHHUE BO3yXa,
MOYBBI U BOIOEMOB). Docdop, amiorponHbie Moaudukanuu Gocdopa, ¢puzndeckue u
xumuueckue cpoiictBa. Okcupa dochopa (V) u docdopHas kucimora, ¢Gu3MUECKUe
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U XUMHYECKHE CBOICTBa, mnonydyeHue. Mcnonb3oBaHue ¢(ochaToB B KauecTBe
MUHEPAJIbHBIX YA0OPEHUH.

O6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnel. OcCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTEpHbIE  CTEMEHH OKUCIEHUsA. YIUIepOoJ, aJUIOTPONHBIE  MOAM(UKALINH,
pacnpocTpaHeHUe B TNpUPOAE, (PU3MUYECKME W XMMHYECKHE CBOWCTBA. AncopOus.
Kpyrosopot yriepona B npupoae. Okcuabl yriaepoja, ux (pusndeckue U XUMUYECKUE
CBOWCTBA, IEWCTBHE HA )KUBBIE OPraHU3MBbI, ITOJIyYEHHE U IPUMEHEHHUE. DKOIOTMYECKUE
npoOJieMBbl, CBA3aHHbBIE C OKcuoM yriepoaa (IV), rumoresa riao0anbHOrO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIA 3PQexT. YronbHas KuciaoTa U €€ coy, ux (U3NYecKue u
XMMHYECKHE CBOMCTBA, NOJydeHHe U puMeHenne. KauecTBeHHas peakius Ha KapOoHaT-
uoHbl. Mcnonp3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

IlepBoHavaibHble MOHATHA OO0 OPraHWYECKUX BEIIECTBAX KaK O COECIUHEHUSX
yriaepona (MeTaH, 3TaH, ATWIEH, alleTWIEH, 3TAHOJ, TJIULEPUH, YKCYCHAas KHUCIIOTA).
[IpupoaHbIE HCTOYHUKHU YTIEBOAOPOIOB (YrOjb, IPUPOAHBIN ra3, HEPTH), MPOITYKTHI UX
nepepaboTku (OCH3MH), UX POJIh B OBITY ¥ IPOMBITIUIEHHOCTH. [loHSITHE 0 OMONTOTHYeCKU
BOXHBIX BEIECTBAX: JKHMpax, OENKax, YrieBOoJax — M HUX POJIM B XKU3HU 4YeENOBEKa.
MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COETMHEHUN.

Kpemuuii, ero ¢usnueckue 1 XMMUYECKHE CBOWCTBA, MOJIyYEHUE U MPUMEHEHHUE.
Coenunenust kpemHus B npupoze. OOume npencrasienus 06 okcuae kpemuus (IV) u
KpeMHHeBoU kucnote. CHUIMKaThl, UX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
BaxHelilme CTpouTeIbHBIE MaTepuajbl: KEpaMHKa, CTEKJIO, LIEMEHT, OETOH,
xene300eroH. [IpoOmeMbl 0€30MacHOrO MCHOJB30BAHMS CTPOUTENbHBIX MaTepUasoB
B MOBCETHEBHOM JKU3HU.

Xumuueckuu SKCnepumenm:

U3Y4YCHHE O0O0pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
IPOBEJICHUE KAYECTBEHHBIX PEaKlUi Ha XJOPUI-UOHBI M HAOIIONECHHWE MPU3HAKOB HUX
MPOTEKAHMS, ONBITHI, OTpAKAIOUIUE (PU3NUECKHE U XMMUYECKUE CBOMCTBA TaJIOTE€HOB U
UX COEIMHEHUH (BO3MOXKHO MCIOJb30BAHUE BHJIEOMATEPUAIIOB), O3HAKOMJIICHUE
c oOpasllaMu XJIOpUAOB (TaJIOTEHUJOB), O3HAKOMJIEHME C oOpasliamMu cepbl U €€
COCAMHEHUSIMH (BO3MOXKHO UCIOJIb30BaHUE BUCOMATEpUaoB), HAOIIOACHHUE Mpoliecca
o0yriMBaHUA caxapa MoJ JeHCTBHEM KOHIIEHTPUPOBAHHON CEPHOMN KHUCIIOTHI, U3y4EHUE
XUMHUYECKUX CBOMCTB pPa30aBIEHHOW CEPHOM KHUCIOTHI, NPOBEICHHE KaueCTBEHHOU
peakuuu Ha cynab(ar-uoH W HAOJIIOJEHME NpHU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHUE
c (¢u3MuecKuMHU CBOMCTBaMU a3oTa, (Gochopa M UX coeAuHEHUH (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OCPOPHBIX yIO0OpEHUN,
nojydyeHue, coorpaHue, paclio3HaBaHUE U W3YUYEHHE CBOWCTB aMMMaka, MpPOBEIECHUE
KayeCTBEHHbIX pEeaKluil Ha MOH aMMOHHUS U (ocdaT-uOH M HU3ydeHHE MPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJACHCTBUE KOHLICHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUANIOB), U3YUYE€HHUE MOJIEIEH KPUCTATIIMYECKUX
pemi€Tok anmasa, rpadurta, QyiiepeHa, O3HAKOMJIEHHWE C MPOIIECCOM aACOpOLUU
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pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOrasa,
MoJIyueHue, coOupaHue, paclo3HaBaHUE W HM3YUYCHUE CBOWCTB YIJICKUCIIOTO Trasa,
MPOBEJICHUE KAYECTBEHHBIX peEakiuii Ha KapOOHAT M CHJIMKAT-UOHBl M H3Yy4YEHUE
NPU3HAKOB  HUX  MPOTEKaHUs, O3HAKOMJICHME C  TMPOAYKIMEH  CHJIMKATHOMU
MPOMBIIIJIEHHOCTH, PEIICHUE JKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxkHeimme
HEMETAJLJIbI U KX COCTUHEHUSI.

MeTa/iabl 1 UX COeTMHEHUS

OO0mas xapakTepruCTUKa XUMUUYECKUX JJIEMEHTOB — METAJJIOB HA OCHOBaHUU HX
nojoxkeHus B llepruonnueckor cucremMe XumMu4deckux aneMeHToB /(.M. Menneneea u
cTpoeHuss aroMoB. CTpoeHHE MeETauioB. MeTamueckas CBA3b U METaJUIMYeCcKast
KPUCTAJUIMYECKAsT PEHIETKA. DJIEKTPOXUMUYECKUN psii  HANpsHKEHWM  METaJlIoB.
duznyeckne U XUMUIECKHE CBOMCTBAa MeTaIIoB. O01IKe criocoObI MOTyYEHUS METAIIIOB.
[ToHsiITHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT KOppo3uu. CriiaBsl
(cTanb, yyryH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY ¥ MPOMBIIINIEHHOCTH.

[[lenounble MeTamabl: TOJNOXKEHUME B llepuoguueckol cHUCTEME XHUMHUYECKHUX
sanemeHToB [[.MI. MeHnaeneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJCHUE B MPUPOJE.
dusznyeckue U XMMHUYECKHE CBOMCTBA (Ha mpumepe Harpus W Kamus). Okcuasl u
TUJIPOKCHUIBI HATpUs U Kaius. [[puMeHeHne MET0YHbIX METAJIJIOB U UX COCIMHECHUN.

[IlenoynO3eMENBHBIE METAIJIBI MATHUK W KaJIbIUU: MMOJIOXKEHUE B [leprnoanueckon
CUCTEME XUMHYECKUX 3y1eMeHTOB [[.J1. MeHneneeBa, CTpOCHUE UX aTOMOB, HaXO0XKJICHUE
B npupoge. Pu3nueckne M XMMUUYECKHE CBOMCTBA MarHus W Kanplus. Baxueimme
COCIMHEHUST KalblMs (OKCHA, THUAPOKCHA, coyin). JKECTKOCTh BOJBI M CHOCOOBI €€
YCTpaHEHMUS.

AmomMunnii: nonoxxenne B llepuonnueckoil cHCTEME XHMHYECKUX 3JIEMEHTOB
JA.1. MenneneeBa, CTpOEHHE aroma, HAXOXKJIEHUE B mpupoge. Pusuyeckue u
XUMUYECKAE CBOWCTBA alOMHUHUS. AMQOTEpHBIE CBOWMCTBA OKCHAA M THIPOKCHIA
aJIFOMUHMUS.

Kenezo: nonoxenune B Ilepuognueckold CUCTEME XHMHUYECKHUX DJIEMEHTOB
.. MenneneeBa, CTpO€HME aroma, HaxoxJaeHue B Tnpupone. Dusumueckue u
XUMHYECKue CBOMCTBa Xene3a. OKcuibl, THAPOKCH B! U conn kenesa (1) u sxenesa (I11),
MX COCTaB, CBOMCTBA U MOJIYUEHHUE.

Xumuveckuu SKCnepumenm:

O3HAKOMJICHHE ¢ 00pa3liaMy METaUIOB U CIUIABOB, UX (PU3NYECKHMMU CBOWCTBAMHU,
U3Y4YE€HHUE  pE3yJbTaTOB  KOPPO3MHM  METAIOB  (BO3MOXKHO  MCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), 0COOCHHOCTEN B3aUMOJIEHCTBUS OKCUAA KaJbIUS U HATPUSI C BOAOH
(BO3MOXHO MCIIOJIb30BaHUE BUEOMATEPHUAIIOB), UCCIIEI0BAHIE CBOMCTB HKECTKON BOABI,
mporiecca TOPeHUs xKele3a B KUCI0poie (BOZMOXKHO HCIIOIh30BaHUE BHIEOMATEPHAIIOB),
PU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEaKIInii Ha HOHBI (MarHUsl, KaJIbIIHs, ATFOMUHHS,
nuHka, xenesa (II) u xenesa (III), menu (II), HaGmoneHne M ONMHUCAaHHUE MPOLECCOB
OKpaIlIMBaHUs MJIAMEHH MOHAMM HATpUs, Kaausl U Kaldblus (BO3MOXKHO HCIIOJIb30BaHUE
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BI/II[COMaTepHaJIOB), HCCIICAOBAHUC aM(i)OTepHI)IX CBOICTB T'MAPOKCHUaa aJdfOMUHUA U
I'MAPOKCH A ILIHWHKA, PCIHICHHC OJKCIICPHUMCHTAJIBHBIX 3a4da4 II0 TCMC «Baxnenmue
MCTAJIJIBI U UX COCAUHCHUA) .

XUMHSA U OKpPY/KaIOLIas cpeaa

Bemectsa u marepuanbl B TMOBCEIHEBHOM JKM3HM YeEJlIOBeKa. be3omacHoe
HCIIOIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuwii B ObITy. IlepBas momornp mpu
XHMHUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpyKaroled cpenapl (mpeaenabHas JOMyCTUMAst
KoHIeHTpanus BemiecTB (nanee — IIJIK). Ponb xumMum B pemieHUH 3KOJIOTMYECKUX
pooJieM.

Xumuueckutl SKCnepuMeHm:
u3ydeHue o0pa3loB MaTrepuanoB (CTEKJIO, CIUIAaBbl METAUIOB, MOJUMEpPHBIE
MaTepHualbl).

Mesicnpeomemmnvle ceazu

Peasmzanusa MeXnpeIMETHBIX CBs3€d IIpU M3YYEHHMM XUMHMM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 UCTIOIB30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUHN, TaK
Y TOHSATHUH, SIBISIOIIMXCA CUCTEMHBIMHM [JISI OTHEIBHBIX IPEIMETOB €CTECTBEHHO-
HAay4HOT'O IIUKJIA.

OO1111e ecTeCTBEHHO-HAYUHbIE IOHATHSA: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHallu3, CHUHTE3, KJIacCU(PUKAIUs, TEePUOJUYHOCTh, HAONIOJACHUE, DSKCIEPUMEHT,
MOJIEIMPOBaHUE, U3MEPEHUE, MOJEJb, SBJICHHUE, MAPHUKOBBIA 3PQPEKT, TEXHOJOTHS,
MaTepuabl.

®u3nka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJWJI, WU30TOIbI,
PaauOaKTUBHOCTh, MOJIEKYJA, JIEKTPUUECKUN 3apsiji, TPOBOAHUKH, MOJYIPOBOJHUKH,
JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTAJIMYECKas peEIETKa, CIUIaBbl, (U3HUecKue
BEJIMYMHBI, E€IUHULBI W3MEPEHUSA, KOCMMYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Comnnue.

buonorusa: ¢orocunTe3, apixanue, Ouocdepa, IKOCHUCTEMa, MUHEpATbHBIC
yA00OpEHMsI, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

I'eorpagus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJBI, IMOJE3HbIE
HICKOIIA€MBIE, TOILJIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBbTATDBI

JIngHOCTHBIE PE3yIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O 00OIIIETO 00pa30BaHUs
JOCTUTAIOTCS B XOJ¢ OOYYCHHS XHMHH B E€IWHCTBE Y4YEOHONW M BOCHHUTATEIHLHOM
JeATeIIbHOCTA B COOTBETCTBUM C TPAAUIIMOHHBIMUA POCCUHUCKIUMHU COIMOKYJIBTYPHBIMH 1
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMU B OOIIIECTBE MPaBUIaMU U HOPMaMU
TIOBE/ICHHS M CITOCOOCTBYIOT IMPOIECCaM CaMOITO3HAHMS, CAMOPA3BUTHSI U COITMAITU3AIIAH
00 yJaromuxcs.

JInanocTHbIE pe3yNbTaThl OTpaXkaroT TOTOBHOCTE o0 yJarormxcs
PYKOBOJICTBOBATbCSI CHCTEMOMW IO3WTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMH M PacIIupPEHUE
ONBITA JIESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpoTHYeCKOro BOCIUTAHUS

IIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HayqHOMY HacCJIeINI0, TOHMMaHUsI 3HAaUCHUSI XUMUYECKON HAYKH B )KU3HU COBPEMEHHOT'O
o0IIecTBa, CHOCOOHOCTH BIAJETh JIOCTOBEPHOM uWHQOpMamueln o0 mepeaoBhIX
JOCTHKEHUSAX U OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XMMUU, 3aWMHTEPECOBAHHOCTU
B HayYHBIX 3HAHUSIX 00 yCTpOHCTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS

IIPEACTABIICHUS O COLMAIBHBIX HOPMaxX U IMPaBUJIaX MEXIMYHOCTHBIX OTHOLIECHUN
B KOJJIEKTUBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, yueOHO-
UCCIIEA0BATENBCKOM, TBOPYECKOW W JPYrUX BHUAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HON COBMECTHOW JAESITENbHOCTH TIPU  BBINIOJIHEHUM  Y4E€OHBIX,
MO3HABATEbHBIX 33/1a4, BBIMOIHEHUN XUMHUYECKUX HKCIIEPUMEHTOB, CO3/IaHUH YUE€OHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHWIO M B3aMMOIIOMOIIM B IIPOLECCE 3TON
y4eOHON JesTeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE TMOBEIEHHUE U TOCTYIKU CBOHMX
TOBApUIIEH C NO3WIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUSA
ITOCJIEICTBUY ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI O MO3HAHMS:

MHPOBO33PCHYCCKUE TPEACTABICHUS O BEIICCTBE M XUMHUYECKOH pEaKIIHH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKU W COCTABIISIFOIINE OCHOBY
JUTsI TIOHWMMAaHWS CYIIHOCTH HAay9HOW KAapTUHBI MHpA, MPEACTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3SIX UYEJIOBEKA C MPUPOTHON CPEIoH,
O POJIM XMWY B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

M03HaBaTEIbHBIC MOTHBBI, HAITPABJICHHBIC HA MOJYUYCHUE HOBBIX 3HAHUH 110 XUMHH,
HE0OX0oAUMBIE sl OOBSICHEHUST HaOJII0/1aeMbIX IIPOILIECCOB M SIBJICHUM, ITO3HABATEIHHOM,
WH(OPMAITMOHHON U YMTATEIbCKOW KYJIBTYPBI, B TOM YHCII€ HABBIKOB CAMOCTOSI TEITLHOM
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paboThI ¢ yueOHBIMHU TEKCTaMH, CIIPABOYHOMN JTUTEPATYPOil, JOCTYIMHBIMUA TEXHUYECKUMU
cpeAcTBaMHU UH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEC K 00 y4EHHIO U TTO3HAHUIO, JIF0003HATETbHOCTh, TOTOBHOCTh M CIOCOOHOCTH
K CaM00Opa30BaHNUIO, MPOEKTHON M MCCIIEI0BATEIbCKON JeSTEIbHOCTH, K OCO3HAHHOMY
BbIOOpY HAINPaBJICHHOCTH U YPOBHS 00yUeHUs B JalIbHEHIIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTU W3HHM, OTBETCTBEHHOI'0 OTHOILIEHHSI K CBOEMY 370POBBIO,
YCTAaHOBKHM Ha 370pPOBbIM 00pa3 )KM3HU, OCO3HAHUE MOCJIEACTBUI U HENIPUSATUE BPEAHBIX
NpUBBIUEK (YMOTpEOJICHHsS] alIKOroJisl, HApKOTHKOB, KYpEHHs), HEOOXOJUMOCTH
COOJIIOJICHUST TPaBWJI OE30MaCHOCTU TPU OOpAIICHUH ¢ XUMHUYECKUMHU BElIeCTBAMHU
B OBITY U peajbHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHMS:

UHTEpEC K MPAKTUYECKOMY HM3Y4YEHHIO Mpodeccuil U TpyAa paziIudyHOro poja,
YBOKEHUE K TPYAy U pe3yibTaraM TPYIOBOW AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUWA 1O XMMHH, OCO3HAHHBIN BbIOOp WMHIUBUAYaTbHON
TPAEKTOPUM MPOAOJDKEHHUsT 00pa30BaHUSI C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOUIECTBEHHBIX MHTEPECOB M NOTPEOHOCTEH, YCHEIIHOU
npo(hecCHOHANBHOW AESITENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTH
aJIanTHPOBATHCS B TPOPECCUOHAILHOM CPENIE;

6) PK0JIOrN4ecKOro BOCIUTAHUS:

HKOJIOTUYECKU LEIeCO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK HMCTOYHHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHUE [IEHHOCTHU 3/10pOBOT0O U 0€30MaCHOI0
o0pa3a >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUECKOMY U
NICUXUYECKOMY 370pPOBBIO, OCO3HAHUE IIEHHOCTU COOJIOJEHUS MpaBUSl O€30MaCHOTO
MOBE/ICHMS TTPU pabOTe C BEUIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOUIUX 3I0POBbIO U
JKU3HU JTIIOACH;

CHOCOOHOCTM NPHUMEHSATh 3HAHUSA, IOJy4aeMble IMpU H3YYEHUU XHUMMHH,
JUIsl PELICHMS 3a]1a4, CBA3AHHBIX C OKPYXKAIOIIEW MPUPOJHON CPENOM, ISl TIOBBIILICHUS
YPOBHS 3KOJIOIMYECKOW KYIbTYphl, OCO3HAHMS IJ100aIbHOTO XapakTepa 3KOJIOTHYECKUX
npobjieM M MyTed HUX pelIeHUsT MOCPEACTBOM METOJOB XUMHUH, 3KOJOIMUECKOIO
MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B II03HABATEIBLHOM, KOMMYHUKAaTUBHOU U
COLIMAJIbHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATbBI

B cocrase METAIPEAMETHBIX  PE3yJIbTaTOB BBIJICIISIOT 3HA4YUMBbIE
U POPMHUPOBAHUS MUPOBO33pEHUS 00IIEHAYyIHbIE MOHATHS (3aKOH, TEOPUs, IPUHIUII,
runoTe3a, GpaxkT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U JIPYToe.), KOTOPble UCIOIb3YIOTCS
B €CTECTBEHHO-HAyYHBIX YUEOHBIX MpeIMETax U MO3BOJISIOT HA OCHOBE 3HAHWUM U3 3TUX
npeaMeToB (OpPMHUPOBATH MPEACTABICHUE O LEIOCTHOM HAy4YHOW KapTUHE MUpa,
U YHUBEpCaIbHble Yy4yeOHble JeWcTBHUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
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PETYISITUBHEIE), KOTOpBIE 00€eCIeunBalOT dbopMupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU e TEeIHHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJoruuecKkue 1eMCTBUA:

YMEHUS HCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS] IIPU OCBOCHUU 3HAHWU:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUN (BBIACIATh MX XapaKTEpPHbIE MPU3HAKU,
yCTaHABJIUBaTh B3aWMOCBSI3b C JIPYTUMHU TOHATHSIMH), UCIIOJIb30BaTh TOHSITHS
JJIs OOBSICHEHUS! OTJIETBHBIX (DAKTOB W SIBJICHUM, BHIOMPATh OCHOBAaHUS W KPUTECPUU
JUIS KJacCU(UKAMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIMi, YCTaHaBIMBATh
MPUYUHHO-CIICJICTBEHHBIE CBA3M MEXKIYy OOBEKTaMU HW3Yy4YEHUS, CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHAYKTUBHbIC, JEIYKTHUBHBIEC, [0 AaHAJOTMU), JAENaTh BbIBOJALI U
3aKJIIOYCHUS;

YyMEHUE TMPUMEHSATH B TMPOIECCEe TMO3HAHUS TOHATUS (OpEeIMETHhIE U
METaNpeIMETHBIC), CHUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, HCIIONb3yeMble B XUMHH,
npeoOpa3oBbIBaTh MIMPOKO TMPUMEHSEMbIE B XHMHH MOJCIbHBIC IPEACTABICHUS —
XUMUYECKUH 3HaK (CUMBOJI JIEMEHTA), XUMUdeckas GopMysia U YpaBHEHHE XUMHUECKOM
peaKkIMu — TMPH PElICHUN Y4eOHO-TI03HABATEIBHBIX 3a7a4, ¢ YYETOM ITUX MOJEIbHBIX
MPEJCTABJICHNUN BBISBIAATH M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA H3Yy4aeMBbIX
OOBEKTOB — XHUMHUYECKUX BEIIECTB W XUMHUYECKHUX pEaKlUid, BBIABISITh OOIIHE
3aKOHOMEPHOCTH, MPUUYMHHO-CJIEACTBEHHBIC CBSI3M W MPOTUBOPEUMS B H3Y4AEMbIX
MpoIECCaxX U SIBJICHUSIX.

ba3oBbIe uccienoBaTebCcKe JeHCTBUS:

YMEHHE WCIOJb30BaTh IIOCTABICHHBIE BOMPOCHI B KAYE€CTBE HWHCTPYMEHTA
MO3HAHMS, a TaK)K€ B KAue€CTBE OCHOBBI i (DOPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHrue OIbiTa 10 IUIAHUPOBAHWIO, OPTraHU3allMM W IPOBEJICHUIO
YU4EHUYECKHUX SKCIIEPUMEHTOB, YMEHHE HA0IFO1aTh 32 XOA0M IIPOIIecca, CAMOCTOATEIILHO
MIPOTHO3UPOBATH €TI0 PE3YNbTaT, GOPMYIHPOBATH OOOOIIIEHUS 1 BBIBOIBI IO PE3yJIbTaTaM
MPOBEIEHHOTO OIBITA, UCCIICIOBAHUS, COCTABIIATH OTYET O MIPOSTIaHHON paboTe.

Pa6ora ¢ undopmanueii:

yYMEHHE BbIOMPATh, aHAJTM3UPOBATH U UHTEPIIPETUPOBATH HH(DOPMAIUIO PA3ITMYHbIX
BUJOB W (OpM TpeaCcTaBiEHUs, MOIYYaeMyl0 W3 Pa3HbIX HCTOYHHKOB (HAYy4HO-
NOMYJISIPHASL JIMTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE MOCOOUS, PEeCYpCh
WuTepHera), KpPUTHYECKHM  OLEHUBAaTh MPOTUBOPEUYHMBYI0O M  HEJOCTOBEPHYIO
uH(dOpMaIHIO;

YMEHHE TPUMEHSATHh Pa3IUYHBIE METOABl W 3alpOChl MPU TIOMCKE U OTOOpe
uH(OPMAIIHN U COOTBETCTBYIOIIUX TAHHBIX, HEOOXOUMBIX JJI BBIMIOJTHEHUS YICOHBIX U
MO3HABATEIbHBIX 3aJa4 OIpPeNeNEHHOr0 THMa, MNPUOOpPETEeHHE OIbiTa B 00JIacTH
UCIIOJIb30BaHUSI  WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJAJCHUE
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KYJIbTYPOI aKTUBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBIOMpPATh ONTUMalbHYIO (QOpMY MpeacTaBiIeHUs HWHPOpPMAMUM W WILTIOCTPUPOBATH
pelaeMble 3a/1a4l HECJIOKHBIMHM CXEMaMU, AMarpaMMaMH, ApyruMu popmMamu rpapuku
1 MX KOMOUHAIIHSIMH;

YMEHHE  UCIHOJIb30BaTh M  aHAIM3UPOBATh B  Mpolecce y4eOHOW W
UCCIIEZIOBATENbCKON JEATENbHOCTH HMH(POPMALMIO O BIMSHUM POMBIIIJIEHHOCTH,
CEJIbCKOT'0 XO3SCTBAa M TPAHCIIOPTA HAa COCTOSIHUE OKPY KAIOIIEH TPUPOIHON CPEIbI.

KoMmyHHKAaTHMBHbIE YHUBEpPCAJIbHbIE ydeOHbIe HeiiCTBUS

yMEHHUE 3a7aBaTh BOMPOCH (B XOje Auanora U (Wjiv) JUCKYCCUHU) MO CYILECTBY
00CyXJ1aeMOI TeMBbI, (POPMYIIMPOBATH CBOM MPEII0KEHUS OTHOCUTEILHO BBHITIOJTHEHUS
MPEJIOKEHHOM 3aa4H;

NpUOOPETEHUE OMbITa MPE3CHTAIMU PEe3yJbTATOB BBIMOJIHEHUS XUMHYECKOTO
dKCIIEpUMEHTa (JTaOOpaTOPHOTO OIbITa, JabOpaTOpHOM pPabOTHI MO HCCIEAOBAHHUIO
CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHUKAMH IIO3HABaTEIbHOU W
MCCIIEIOBATENbCKON JIESITEIbHOCTU MPU PEIICHWH BO3HHUKAIOIIMX MPOOJIEM HAa OCHOBE
yuéra oOLIMX MHTEPECOB M COTJIaCOBaHUS MO3UIUN (0OCYXIeHUs, 0OOMEH MHEHUSIMHU,
«MO3TOBBIE€ IITYPMBI», KOOPAUHALIUS COBMECTHBIX JEUCTBUH, ONPE/ICIICHHE KPUTECPUEB
IO OIEHKE Ka4eCTBa BBIMOJIHEHHOW paObOTHI U APYyTHUE);

PerynsiTuBHBIC YHHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBHUA:

YMEHHME CaMOCTOSITEJIBHO OIpPENENATh LU  ACSATEIBHOCTH, IIJIaHUPOBATh,
OCYILLECTBIISITh, KOHTPOJIUPOBATH M TIPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeNbHOCTh, BBIOMpaTh Hambosee 3((PEeKTUBHBIE CHMOCOOBI pEHICHUS YYEOHBIX H
MO3HABATEIbHBIX  3aJa4, CaMOCTOSATEIbHO COCTaBISATh WA  KOPPEKTUPOBATH
IIPEIJIOKEHHBIM AITOPUTM JIEUCTBUM MPU BBINOJHEHUM 3aJaHUM C y4ETOM MOJY4YECHUS
HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OLICHUBATH
COOTBETCTBUE IOJIYYEHHOIO PE3YJIbTAaTa 3asBICHHOW LEIH, YMEHHE HCIOIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IIPEJIaracMble B YCIOBUU 33 JaHUN.

INPEAMETHBIE PE3YJIbTATBI

B cocTtaBe npeIMEeTHBIX Pe3yJabTaTOB IO OCBOCHHUIO 00A3aTEIbHOIO COAEPIKAHU,
YCTaHOBJIEHHOT'O JaHHOH (enepanbHON padouell MporpaMMoi, BBIIENAIOT: OCBOCHHbBIE
OOy4YalIIMMHUCS Hay4YHbI€ 3HAHHS, YMEHUS W CHOCOObI JEUCTBUH, cHelU(pUUYECKUe
JUIsL TIpEAMETHOM 00sacTh «XHUMUS», BHIBl JEATEIBHOCTH IO MOJYYEHHIO HOBOIO
3HaHUs, €r0 MHTEPIpPETaLH, IPEOOPa30BaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX
Y HOBBIX CUTYallUsX.

K xoniy obydeHus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:
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pacKpbIBaThb CMBICT OCHOBHBIX XUMHUYECKHMX TIIOHSATHM: aroM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHAS U
HEOJIHOPOAHAs), BAJEHTHOCTb, OTHOCHTEJIbHAs aTOMHAas W MOJIEKYJSIpHAas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS MAcca, MaccoBas J10JIsl XUMUYECKOT0 JIeMEHTa
B COCIMHEHUHM, MOJSIpHBIM  O0BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULIATETLHOCTD, CTEIIEHb OKUCIEHUS, XUMHUUYECKasl peakiys, KiacCuPpuKauus
pEeaKUUii: peakMy COCAMHEHUs, PEAKLIUN Pa3JI0KEHHUsI, PEaKIIUU 3aMEIEHUs, PEaKUN
oOMeHa, 9K30- M SHIAOTEPMHUUYECKHUE PEaKINU, TEIIOBOM 3(PPEKT peakluu, SApO aToMa,
AJIEKTPOHHBIN CIIONH aToMa, aroMHas OpOMTalb, paJuyc aromMa, XUMHYECKas CBS3b,
NOJISIpHAs M HENOJISIpHAs KOBAJIECHTHAsl CBsI3b, MOHHAs CBS3b, MOH, KATHOH, AHHOH,
pacTBOp, MaccoBasi J0J1sl BellecTBa (MTPOLIEHTHAs KOHIIEHTPAIUs1) B PaCTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHATH 3TH
MOHSATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPALLCHUI;

UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJHMKY [JIsl COCTaBJIeHHsS (DOPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIUM;

OTIpPENIEISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSX, CTETICHb
OKHUCJICHHSI 3JIEMEHTOB B OWHApHBIX COEIMHEHHSX, NPHUHAIJICKHOCTh BELIECTB
K OINpEeAEeNIEHHOMY KIJacCy COEAMHEHUM Mo QopmynaM, BHJ XUMUYECKOH CBSI3U
(kKoBaJIEHTHAsI U MOHHAs) B HEOPraHUYECKUX COCAMHECHUSX;

packpsiBaTh cMbIcH [lepuonnueckoro 3akona J[.M1. MenaeneeBa: 1eMOHCTPUPOBAThH
NOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosioxkeHust B llepuoanueckoil cucreMe, 3aKOHOB COXpPAHEHHS MACChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YU€HHUSI, 3aKOHa ABOTaJipo;

ONMKCHIBATh M XapaKTepu3oBaTh TabiuuHylo ¢opmy llepuogmyeckoil cucreMbl
XUMHUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHUS «rJIlaBHasg mnoArpynmna (A-rpynmna)» u
«mobounas mnoarpynna (b-rpymma)», manble U GoJblIME TEPHOIbI, COOTHOCHUTH
o0o3HaueHus, KOTopble uMeroTcss B tabmuue «llepuoanueckas cucreMa XMMHYECKHX
anemeHToB JI.1I. MeHneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii siapa, OO0INee YHCIO JJIEKTPOHOB U
pacnpeeneHue uX Mo 3JIEKTPOHHBIM CIIO0SIM);

KJacCUUUUPOBATh  XUMUYECKHE DJIEMEHTBI, HEOPraHMYECKUE  BEIleCTBa,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTaBY Y4YacTBYIOIIMX B PEAKIMU BEIIECTB,
0 TETI0BOMY 3D PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOMCTBA BEIIECTB PA3JIMUHBIX
KJIACCOB,  TMOATBEPXKJas  ONUCAaHUE MpPUMEpaMU  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOLIMX XUMHUECKUX PEAKIINN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKAHUS XUMUYECKUX MPEBPALIEHUI B PA3INYHBIX YCIOBHSIX;

BBIUHCIISATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJISIDHYIO MAaccChl BEILECTB,
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JIeMEHTa Mo (opMysie COEAMHEHHS, MAaCCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOW peaKkiiny;
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IIPUMEHSTh OCHOBHBIE OIEPALlMH MBICIUTEILHON JEATEIbHOCTA — AHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IICHHE, CUCTEMAaTHU3aINIo, KIACCU(UKAIUIO, BBISBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€M — IS M3YYEHHUS] CBOMCTB BEHIECTB M XMUMHUYECKHX PEAKLIHM,
€CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peabHBIM U MBICJICHHBIN );

ClIeIOBaTh TMpaBUJiaM TIOJB30BAHMS XUMUYECKON TMOCYIOM # J1a00paTOpHBIM
o0OpyJ0OBaHHEM, a TaKXke MpaBWIaM OOpalleHusi C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSMU TI0 BBITIOJHEHHIO JJA0OPATOPHBIX XUMUUYECKUX OMBITOB MO MOJYYEHHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJOPOJa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OINPEIETEHHON MAacCOBOM JI0JIEN PACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U
MPOBOJIUTh XMUMHUYECKUE AKCIEPUMEHTHI IO PAClO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C MOMOIIBbIO0 MHAMKATOPOB (JIaKMYyC, PeHoa(TaaernH, METHIOPAHK U IPYTHE).

K xonmy oOydenuss B 9 kiacce mpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YJAIOUTUXCS YMEHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATUI: XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCT,
AIIEKTPOOTPULIATEIILHOCT, CTEIEHb OKHUCIEHUS, XUMHUYECKas peakUus, XUMHYECKas
CBSI3b, TEIUIOBOW 3(PEKT peakuuu, MOJIb, MOJSPHBIA O00BEM, pacTBOP, IIEKTPOIUTHL,
HEAJIEKTPOJIUTBI, DSJEKTPOJIMTUYECKAsT JUCCOLMALMS, PEaKUMHM HWOHHOro OOMEHa,
KaTajau3arop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTHMble pPEaKIuH,
OKHUCJINTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKACIUTENb, BOCCTAHOBUTEIb, OKUCIICHNE
U BOCCTAHOBJICHHE, AJJIOTPOMNHs, aM(pOTEPHOCTb, XUMHUYECKas CBs3b (KOBaJEHTHas,
WOHHAs, METaJUIMYecKas), KpUCTAJUIMUecKasi pemeTKa, KOppo3usi METaJIOB, CIUIABBI,
CKOpPOCTh XMUMHUYECKOM peakluu, TMpeAesibHO jgomyctuMas KoHueHtpauus [IJK
BELIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKHX MOHATHI U MPUMEHATHITU
IIOHATHSA IIPYU ONMCAHNUHU BEILIECTB U UX NPEBPAILCHU;

UCMOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JUI COCTaBJIE€HHS (OPMYJI BELIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUM;

ONpEAENATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKHX 3JIEMEHTOB
B COCIMHEHMSIX Pa3IUYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COEAMHEHUH MO (opmyiiam, BUJ XUMHUYECKOW CBSI3U (KOBaJEHTHAs, MOHHAasi,
MeTaJUIMYecKas) B HEOPraHMYECKHX COCAMHEHMSX, 3apsA] HOHA [0 XUMHYECKOH
dbopMye, XxapakTep Cpeibl B BOJIHBIX PACTBOpPAX HEOPraHUYECKHUX COCIMHEHHM, THI
KPUCTAITMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpeiBaTh  cmbicn  [lepmoguueckoro  3akona .M. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHWMAHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOJIUYHYIO (POopMYy
[leprioguyeckoil cUCTEMBbl XMMHUYECKHX DSJIEMEHTOB: pa3jiiyaTh MOHSTHUS «TJaBHas
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpynma)», manbie U OoJbLINe
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NIEPUOJIbI, COOTHOCUTh 0003HAYCHHSI, KOTOPhIE MMEIOTCS B MEPUOTUYCCKON TaOJuIIe,
C YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsi sAapa, 00IIee YHCIIO ICKTPOHOB U PACIIPEACTICHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH B N3MEHEHUH CBOMCTB 3JIEMEHTOB M X COCTMHCHHM
B TIpe/iesiaX MaJIbIX MTePHOJIOB U TJIABHBIX TIOJATPYII C YIETOM CTPOSHUS UX aTOMOB,;

KJIaCCU(UIIUPOBATh  XUMHUYECKHE DJIEMCHTBI, HCOPraHWYECKHUE  BEIECTBa,
XUMUYECKUE peakinuu (M0 YMCIy M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB,
0 TerI0BOMY 3P hEKTY, M0 N3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX YJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIUE W CHEIU(UUESCKHEe XUMUUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsT OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX H
WOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

COCTaBJISITh ypaBHEHHS JJIEKTPOIUTHYECKON JMCCOIUAIIMN KUCIIOT, MIEI0YeH |
COJIeH, TIOJIHBICE W COKpAIIEHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHa, ypaBHCHHSI
peaxIuii, MOATBEPKIAIOIINX CYIIIECTBOBAHNE TCHETUYECKON CBSA3HM MEXIy BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKUCIUTEIILHO-BOCCTAHOBUTEIHHBIX PEAKIIMHA MTOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCca 3TUX PEaKInii;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT X CTPOCHHSI, BO3MOXHOCTH
MPOTEKAHUS] XUMHUUECKUX MPEBPAIICHUM B pa3TUYHBIX YCIOBUSAX;

BBIUHCIISATh OTHOCUTEIBLHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJK0 XMMHUUYECKOTO AJIeMEeHTa 1Mo (opMysie COSAMHEHHS, MAaCCOBYIO OO
BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMHUYCCKOW PEaKIINH;

coOroaTh TIpaBWJIA TOJH30BAaHUS XWMHUYECKOW TOCYI0H W 1a00paTOpHBIM
o0OpyJI0OBaHMEM, a TakKe IpaBuUjia OOpalleHUus C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSAMHU T10 BBITIOJTHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB IO TOJTYICHHIO
¥ cCOOMpaHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa U YIJIEKUCIIOTO rasa);

MPOBOAUTh PEAKIIMU, TOATBEPKIAIONINE KAYECTBEHHBIH COCTAaB Pa3JIMYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOpPUA-, OpOMUI-, WOAMI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCH-NOHBI, KATHOHBI aMMOHUS 1 MOHBI U3YICHHBIX
METaJIJIOB, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIIECTB;

IPUMEHSATHh OCHOBHBIC OTICPAIlUU MBICIHTEIHHON JACSITEILHOCTH — aHATIN3 U CHHTE3,
CpaBHEHHE, OOOOINCHWE, CHUCTEMATH3AIMIO, BBIABICHUE NPHYUHHO-CIEICTBCHHBIX
CBSI3€M — 11 M3Yy4EHHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIMi, €CTECTBEHHO-
HAy4YHBIE METO/IbI TIO3HAHUS — HAOIIIOICHUE, N3MEPECHUE, MOACITMPOBAHMNE, IKCIICPUMEHT
(peanbHBIN U MBICIICHHBIN).
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8 KJIACC
HaumeHnoBanue
Ne KonuuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3zesioB U TEM Conepxanue o0ydeHus
n/m 4acoB oOy4arommxcs

y4eOHOro mpeamera

Paznen 1. IlepBoHayaibHble XUMHUYECKHAE OHSTHS

1.1 | XumMus — BakHas 5
0011aCTh
€CTECTBO3HAHHUS U
MPaKTUYECKON
JIeSITEILHOCTH

YCJIOBCKA

IIpenmer xumuu. Posib XuMur B AKU3HU
YyeJIoBeKa. XUMUS B CUCTEME HaYK.

Tena u BemecTBa. du3nyeckue CBOMCTBA
BEILIECTB. ATPETaTHOE COCTOSIHUE
BentecTB. I[loHATHE 0 METOaX TTO3HAHUS
B XUMHUHU. HncThle BellecTBa 1 CMECH.
CniocoObI pa3iesieHus: CMECEH.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMHUYECKOM MOCYIO0M,

C IIpaBUJIaMHu paOOTHI B TAOOPATOPUHU H
npueMaMu oOpaIeHus ¢ JJabopaTOPHbIM
000py/I0BaHHUEM.

dusnyeckre CBOMCTBA 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAJLJIOB

1 HEMETAJJIOB.

CniocoOnlI pazzeneHus cmecein
(punbTpoBaHuUE, BhIAapUBAHKE,
JUCTUIUISALUSL, XpoMaTorpadus).

PackpriBaTh CMBICT H3y4aeMbIX TTOHATHH.
PackpbiBaTh poib XUMUU B TIPUPO/IE
’KU3HU YETIOBeKa, e€ CBI3b C IPYTUMHU
HayKaMHU.

Paznmuate 94ucThIC BEMECTBA U CMECH;
OJTHOPOHBIC U HEOTHOPOIHBIC CMECH.
Paznmuates pusmveckrne 1 XUMUIECKUe
SIBIICHUSL.

CrnenoBarh alropuTMaM MCIIOIb30BaAHUS
AKCIIEPUMEHTAJILHBIX METO/IOB —
HAOJTFIOICHUS U IKCIIEPUMEHTA.
HaOmronates 1 OnmceiBaTh OOBEKTHI

IpY IPOBEACHUH JIEMOHCTPAINNA 1
71a00paTOPHBIX OIBITOB 10 H3YYEHUIO
(U3HYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3zeeHus CMECE BEIECTB.
[TpoBOIUTE XUMUYECKUN IKCIIEPUMEHT
MIpU pa3jieiieHnu cMecel (Ha mpumepe
OYMCTKH MOBAPEHHOM COJIM) B XOJI€
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Jlabopamopuvie onvimol:

N3ydyenue u onucanue GU3NIECKUX
CBOMCTB 00pa3110B HEOPraHUYECKUX
BEIIIECTB.

M3yuenne crioco00B pa3aeneHus: cMecei
(C MOMOIIIbIO MAarHUTA).

Ilpakxmuueckue pabomol:

No 1. TlpaBua paGoThsl B 1abopaTopuu U
npuéMbl 0OpaIeHus ¢ 1a00paTOPHBIM
00OpyIOBaHHUEM.

No 2. Paznenenue cmeceil (Ha mpumepe
OUYUCTKH MMOBAPEHHOMN COJIN)

MpaKTU4YeCcKoil paboTsl Ne 2.

CrnienoBaTh MpaBuiIaM MOJIb30BaHUS
XUMHUYECKOUN MOCYI0H U J1ab0paTOPHBIM
000OpyI0BaHKHEM, a TAKXKE IPaBHIIaM
oOpalieHus ¢ XMMUYECKUMU BEIIeCTBAMU
B COOTBETCTBHUU C UHCTPYKIIUEH

IIPU BBINIOJIHEHUH TPAKTUYECKOM

pabotsl No 1.

BricTpanBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHMOPMAIHIIO U3 YIeOHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUUHBIN
amnmapar Kypca XUMUu

1.2.

BemectBa u
XUMHUYECKHE
peakIu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
sneMeHThl. CUMBOJIBI XUMAYECKUX
31eMEHTOB. [IpoCThIE U CIIOXKHBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUEHHE.

Xumunueckas popmyna. BaieHTHOCTh
aTOMOB XHUMHUYECKHX 3JIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTaBa BELIECTB.
OTHOCUTENBHAA ATOMHAS Macca.
OTHOCUTENBHASA MOJIEKYJIIPHAS MaccCa.
MaccoBas 1075 XMMHAYECKOTO JIEMEHTA
B COCJIMHEHHUH.

Omnpenensats MpU3HAKKA XUMHIECKUX
peaKIuil, ycIOBUS UX IPOTEKAHUSI.
OOBACHATH CYITHOCTh GUBNYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKU 3PCHHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUSI.
KnaccuduuupoBatb XuMudeckue
peakiuu (110 YUCIy U COCTaBy
pearupyroumux u 00pa3yroImuxcs
BEIIIECTB).

CocTaBniats (GopMyibl OMHAPHBIX
BEIIECTB 10 BAJIECHTHOCTHU U ONPENETISTh
BaJICHTHOCTH 1O (JOpMYyJiaM BEIIIECTB.
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KonnuectBo BemecrBa. Monb. MossipHas
Macca. B3aumMocBs3b KOTMYECTBA, MACCHI
Y YUCJa CTPYKTYPHBIX €IMHUI BEILIECTBA.
Pacuétel o hopMynamMm XuMHUECKUX
COCIUHEHUM.

Du3NYECKUe U XUMHUUECKUE SIBIICHUSI.
XUMHUYECKas peakuus U €€ MPU3HaKHU.
3aKOH COXpaHEHUSI MACCHI BEILIECTB.
XWMHUYECKUE YPAaBHEHUS.
Krnaccudukarms XuMUIECKUX peaKiuit
(coenuHeHus1, pa3IoKeHUs, 3aMEIICHUs,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnvecKkre CBOMCTBA 00pas3IoB
HEOPraHUYECKUX BEUIECTB — METAIUIOB U
HEMETAJLJIOB.

OO6pa3s1ibl BEIIECTB KOJIMUYECTBOM 1 MOJIb.
duznueckue siBieHus (I1aBJIeHUE BOCKa,
TassHUE JibJla, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

Xumuyeckue siBJieHusl (TOpeHUE CBEYH,
MPOKAJIMBAHUE MEHOM TTPOBOJIOKH,
B3aMMOJEHCTBUE COJIBI UJIU MeTa

C COJISIHOM KMCJIOTOH).

HabGmronenue npru3HaKoB MPOTEKAHUS

PaccraBnsate ko3 PUIIMEHTHI

B YPaBHCHHAX XUMHUYCCKUX PEAKIIHI.
HabmronaTe 1 onmuchIBaThH OOBEKTHI

MIpY MPOBEICHUU IEMOHCTpALIUI U
71a00paTOPHBIX OMBITOB.

[TpoBoaAUTH BHIYKCIIEHUS 110 (DOpMYyIIam
XUMUYECKUX COCTUHEHUHN 1 YpaBHEHUSIM
XUMUYECKUX PEAKITUM.

[IpuMeHSTh €CTECTBEHHO- HAYYHbIE
METO/IbI TTO3HAHUS (B TOM YHCIIE
HaOJIOICHNE, MOJISTTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE ONEpalUU
MBICITUTEIIbHOMN JIeSITeIbHOCTH
(cpaBHEHuUe, KiaccuuKarims)
BricTpauBath pa3BEpHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HH(pOPMAIIUIO U3 y4eOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
VCIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN
amnrmapar Kypca XUMUuHU
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XUMUYECKUX PEaKIMil (pazioKeHune
caxapa, B3aUMOJEICTBUE CEPHOU
KHCJIOTHI € XJIOPUAOM Oapusi, OIy4eHHe
1 paznoxxenue ruapokcuaa meau (1)
IIpY HarpeBaHUU, B3aUMOJICHCTBUE
xernesa ¢ pactBopom conu menu (II).
OnBbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHHMSI MaCCBI.

Jlabopamopuvie onvimbi:

Coznanue Mozeneit MoJIeKyJ
(IapocTepKHEBBIX).

Onucanne GU3NIECKUX CBONCTB
00pa310B HEOPraHUYECKUX BEIIECTB —
METaJJIOB ¥ HEMETAJLIOB.
Habmonenne gpusnyeckux (miaBieHue
BOCKa, TasHUE JIbJ1a) 1 XUMUYECKUX
(ropeHue cBeuu, MPOKAIMBAHUE METHON
MIPOBOJIOKH) SIBJICHUH.

HaOmronenue u onvcanue npu3HaKoB
IIPOTEKAHNS XUMUYECKUX PEaKIIUU
pa3HbIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJILHON MOJIEKYJIIPHOM MACChI
BELIECTB, MOJIIPHOM Macchl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOT'O AJIEMEHTA
1o hopMyJsie COSTMHEHNS,
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10 YPAaBHEHUSAM XUMUYECKUX PEAKIUM:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHTOB UM IPOAYKTOB PEAKLIUU

Hroro no pazneny

20

Pa3znes 2. BaxkHeililue npeacTaABUTEIN HEOPTAHUYECKUX BelleCTB

2.1

Bo3nyx. Kucnopon.

Ilougarune
00 okcHumax

6

Boznyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopoa — anemeHT U nmpoctoe
BelecTBo. Haxoxaenue kuciaopoaa

B TIpUpo/Ie, PU3NIECKUe U XUMUYECKHE
cBoiicTBa (peakiuu ropeHus). OKCUIBIL.
[Tpumenenue kucnopoaa. Criocoonl
MOJIYYE€HUSI KUCIIOpO/ia B JabopaTopuu u
MPOMBIIIIEHHOCTH. KpyroBopoTt
Kucaopoja B mpupoje. O30H —
JUTOTPOITHAsE MOAUUKAIIUS KUCTOPOa.
TernnoBoit 3¢ dheKT XUMUYECKON peakilny,
TEPMOXUMHUYECKHUE YPABHEHUS, DK30-

U DHAOTEPMUYECKUE peakuu. ToIrImBo:
yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,
yCUJICHHE MMapHUKOBOro 3¢ dekra,
paspylieHue 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OonpeesieHne ColepKaHus
KHCJIOPO/Ia B BO3JIyX€

[Tonydenue, cobupanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL cCOCTaBJeHUs! (DOPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX
peaKkuuii C yyacTHEM KHUCIOPOAa.
XapakTepu3oBaTh (OMUCHIBATH) COCTaB
BO3/yXa, (pU3nuecKre U XUMHUECKHE
CBOWCTBA KHCJIOPOJIa, CIIOCOOBI €r0
IIOJIYYEHHsI, IPUMEHEHHE U 3HAUCHHE

B [IPUPOJIE U KU3HU YEJIOBEKA.
CpaBHUBATh peaKIUu TOPEHUS U
MEJIJIEHHOT'O OKUCIICHUS.

OOBICHATH CYLIHOCTh KOJIOTMUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBathb mpaBmiaM 0€30MaCHOM
paboThI B 1a00OpaTOpUH MpU
MCITOJIb30BAaHUU XUMHUYECKOU MOCY bl U
000py10BaHMsl, a TAKXKE MpaBUiIaM
0OpalIeHus C TOPIOYMMU BEILIECTBAMHU.
[InaHupoBaTh U OCYILIECTBISATH HA
MPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOAA.
Habnronenne B3anMoAeHCTBHUS BEILIECTB
C KUCIIOPOJIOM U YCIIOBHS
BO3HMKHOBECHUS U MPEKPAIICHUS TOPEHUS
(mo>kapa).

Jlabopamopmbwiii onvim:

O3HakomJiieHre ¢ 00pa3iaMu OKCUIOB U
OIIMCAaHUE UX CBOMCTB.

Ilpaxmuueckas paboma:

Ne 3. Tlonydyenue u cobupanue
KHCIIOPO/a, U3y4EeHUE €r0 CBOMCTB.
Buviuucnenus:

MOJICKYJISIPHOM MacChl KUCIIOpOa U
030Ha Ha OCHOBAaHWM aTOMHOM MacChl
XHMHUYECKOT'0 DJIEMEHTA;

KOJINYECTBA, MacChl BEIlECTBA

110 YPaBHEHUSIM XUMHUYECKHX PEaKITUi

MIPOBOJIUTH HAOJIIOACHUS, JIETIaTh BHIBOIBI
10 pe3yJibTaTaM SKCIIEPUMEHTA

[P MPOBEACHUH JIA0OPATOPHBIX OIBITOB
Y TIPAKTUYECKOMN paboTHI.

BrIuuciaTh KOMMYECTBO BEIIECTBA,
00BEM Ta3za o Gopmynam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE.

BricTpanBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(OPMAIHIO U3 YIeOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN MOHSITUWHBIN
amnmnapar Kypca XUMUu

2.2

Bonopon. Ilonsitue
0 KHUCJIOTaX U COJISIX

Bonopon — anemeHT u mpoctoe
BelectBo. Haxoxnenue Bogopoaa

B IIpUpOJie, PU3NYECKHE U XUMUYECKHE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHusa. Kucnotsl u conu.
Momnsipabliii 006EM Ta30B. Pacuérsl

10 XUMUYECKUM YPABHCHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbIBaTh CMBICI H3y4aeMbIX MOHITUNA
Y IPUMEHSTh 3TU MOHATHSA NIPHU ONUCAHUU
CBOWCTB BEIIECTB U UX ITPEBPAIICHUN.
XapakTepu3oBaTh (OMUCHIBATH)
¢bu3nYecKue U XUMHUYECKUE CBOMCTBA
BOJIOPO/Ia, CIOCOOBI €r0 MOTYYEHUs,
MIPUMEHCHHUE.

Cobupatpe npudOp AJIs MOITYIECHHS
BOJIOPOJIA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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pacro3HaBaHuE€ BOJIOPO/IA.
BzaumonencTBrue BOgopoaa ¢ OKCUIOM
meu (II).

Jlabopamopmuwiii onvim:
B3aumoencTBue KUCIOT ¢ METalJlaMu.
Ilpaxmuuecxas paboma:

No 4. Tlonydyenue u cobupanue Bogopo/a,
H3y4EHUE €0 CBOMCTB.

Buiyucnenus:

00BEMa, KOIMIECTBA BEIeCTBA rasa

10 €r0 U3BECTHOMY KOJUYECTBY
BELIECTBA WIH 00BEMY;

00BEMOB T'a30B MO YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUHN
ra3oB

JUISL COCTaBJIeHUS (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHU XUMHUYECKUX
peaKkuuii C yyacTueM BOAOPOJA.
BpIMUCIATh MOJIIPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM Ta3a,
Maccy BellleCTBa;

[IpoBOAUTH pacy€Thl MO YpaBHEHUSIM
XUMHUYECKUX PEaKIIMii: KOJIUYeCTBa,
00BEMA, MaCChI BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, O0BEMY, Macce peareHTOB
WJIU TIPOJTYKTOB PEAKIIUH.

CrnenoBaTh npaBuiiam 06€30MacHON
paboThI B 1abopaToOpuu Mpu
HCIIOIb30BAaHUU XUMUUYECKON MOCYbI U
o0opy0BaHMS, a TAKXKE IMPaBHIIaM
oOpallieHus ¢ TOPIOYMMH BEIIECTBAMHU

B OBITY.

IInaHupoBaTh U OCYILECTBIATH HA
PAKTUKE XUMUYECKHUE SKCIIEPUMEHTHI,
IPOBOAUTH HAOJIOIEHHS, JIENaTh BHIBOBI
10 pe3yJibTaTaM SKCIIEPUMEHTA.
VYuacTBOBaTh B COBMECTHOU paboTe

B IPYIIIIE

2.3

Bopna. PactBopesl.
Iloasatue
00 OCHOBaHUIX

dusnyeckue cBoMcTBa BOALI. Boma kak
pacTBOpUTEL. XMMHUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICIT H3y4aE€MbIX MOHITUN
Y IPUMEHSThH 3TU NOHATHS IIPU OMUCAHUU
CBOMCTB BEWIECTB U UX MPEBPAIICHUN.
XapakTepu30BaTh GU3HUICCKUE U

28



DenepanbHas pabodas mporpamma | Xumust. 8—9 kimaccel (0a30BbIil yPOBEHB)

PactBopsl. Posb pacTBopoB B ipupoae u
B JKW3HU 4esoBeka. KpyroBopot Bojibl
B MIpUpOJIe. 3arpsiI3HEHUE TPUPOTHBIX
BoA. OXpaHa v OYUCTKA IPUPOAHBIX BO/I.
HacpllieHHbIe 1 HEHACHIIIIEHHbBIE
pacTBOpbl. PaCTBOpUMOCTH BEIIECTB

B BoJie. MaccoBasi 10151 BEIIeCTBA

B pacTBOpE.

Xumuyeckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHune BelIECTB € pa3anyHOU
PacTBOPUMOCTEIO.

B3anmopernicTBue BOJbI ¢ METAJUIaMHU
(HaTpueM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOLIBI0 MHAUKATOPOB.
Jlabopamophvie onvimoi
HccaenoBanue ocoOeHHOCTEH
pacTBOPEHUS BEUIECTB C PA3IMYHOMN
pacTBOPUMOCTBIO.

[IpuroroBieHne pacTBOPOB

C ONpPeAeIEHHON MAaCCOBOU JT0JIEN
PaCTBOPEHHOIO BEILIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBiieHu€e pacTBOpPOB

C OIPENICIIEHHON MAaCCOBOU J0JIEU
PacTBOPEHHOIO BEIIECTBA.

XUMHYECKUE CBOKMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTENS B PUPOIHBIX MPOILIECCAX.
CocTaBisTh ypaBHEHHS] XUMHYECKUX
PEAKIMN C YHAaCTUEM BOIBI.

OOBSACHSTH CYITHOCTh SKOJOTMYECKUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
IPUPOJIHBIX BOJI, CIOCOOBI OUUCTKU BObI
OT MpUMecel, MepbI IO OXpaHe BOJ

OT 3arps3HEHUS.

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHMUS,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM
AKCIEPUMEHTA MPHU MPOBEACHUN
71a060paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBaTh npaBuiiaM 6€30MacHON
paboThI B 1abopaToOpuu Mpu
UCIOJIb30BAaHUM XUMHYECKOU MOCY/IbI U
00opyI0BaHMUs.

[IpoBOAUTE BHIYUCIIECHUS C IPUMEHEHUEM
MIOHSATHSI «MaccoBasi J0JIsl BEIIECTBA

B PacTBOpE».

BricTpanBath pa3BEpHYThIC MUCHbMEHHbBIC
U YCTHBIE OTBETHI C OIIOPOU

Ha uH}OpMAIINIO U3 YUeOHHKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
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Buiyucnenus:
C UCITOJIb30BAHUEM ITOHATHA «MacCoOBas
JIOJISl BEILIECTBA B PACTBOPE»

WCIIOIb30BaTh U3yYEHHBIN MOHATHINHBIN
amnrapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COeIUHEHUH

11

Knaccudukarus HeopraHM4ecKux
coenuaeHuit. Oxcuabl. Knaccudukamms
OKCHJIOB: cojieo0pa3ytoiue (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTEepHbIE) U
HecoJieoOpasyromue. HomenknaTypa
OKCUJ0B. PUBHYECCKHE B XUMHUYCCKHE
cBoOMcTBa OKCHIOB. [loydeHne OKCHIOB.

OcHoBanus. Knaccudukarus o0CHOBaHMIM:

IETIOYH U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBannii. @uznueckue
Y XMMUYECKUE CBOMCTBA OCHOBAHMUIA.
[TonydyeHue OCHOBaHUI.

Kucnotsl. Knaccuduxarus Kucior.
Homenknarypa kucnor. @usndeckue
1 XUMHUYECKHE CBOMCTBA KUCIOT. Psiy
aktuBHOCTU MetaiuioB H.H. bekerosa.
[Tomyyenue Kucior.

Comu. HomeHkiarypa coJieil.
Pu3NYECKUE U XUMUUECKUE CBOMCTBA
couieid. [lomydenue conen.
['eHeTnyeckas CBs3b MEXKIY KJIACCAMH
HEOPraHWYECKUX COCITMHEHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Knaccudunmposats nsydaemsoie
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CoctaBasaTh (HOpMYITBI OKCUIOB, KUCTIOT,
OCHOBaHUM, COJICH 1 HA3bIBaTh UX

0 MEXIYHAPOAHON HOMEHKJIIATYPE.
[Iporao3upoBaTh CBOKWCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMHUYECKUX CBOMCTB
M3Y4YEHHBIX KJIAaCCOB/TPYMI BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBasiTh MOJIEKYJISIPHBIE YPaBHEHUS
peaKui, UUTFOCTPUPYIOIINX
XUMHUYECKUE CBOICTBA U CIIOCOOBI
MOJIYYEHHUS BEIIECTB U3YUYECHHBIX
KJIaCCOB/TPYII, a TaK¥Ke
MOATBEPKAAIOIIUX TEHETUYECKYIO
B3aMMOCBSI3b MEXKI1Y HUMH.
[Ipon3BOaNUTH BBIYMCIICHHS

[0 YPaBHEHUSIM XUMHUYECKUX PEAKIIUIA.
[InaHnpoBaTh U OCYILIECTBIATH

Ha MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTBI, POBOJIUTH HAOIIOACHUS,
JIeN1aTh BBIBO/IBI IO pE3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
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OO6pa31bl HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

OnBITHI, WILTIOCTPUPYIOIINE XUMUYECKNE
CBOIMCTBA KJIaCCOB HEOPIaHMYECKUX
BELIECTB.

Jlabopamopnvie onvimol

OmnpeneneHue pacTBOPOB KUCIIOT U
HIEJIOUEH C MOMOILbI0 UHANKATOPOB.
N3yuenue B3anMOAEHCTBUSI KUCIIOT

C METaJUIAMH, PEAKLINA HEUTPAIN3ALUU.
B3anmoneiicTBue pactBopa CEpHOU
KHCIIOTHI ¢ okcuaoM menu (I1).
[ToryaeHre HEpacCTBOPUMBIX OCHOBAHHM.
BrITecHEeHnEe 0THOrO MeTaa Jpyrum
U3 pacTBOpa COJIN.

Ipakmuueckas paboma

Ne 6. Pemenue skcniepuMeHTAITbHBIX
3a7a4 1o reMe «BakHelme Ki1acchl
HEOPraHUYECKUX COCAUHEHUN.
Buruucnenus:

10 YPABHEHUSIM XUMHUYECKON PEAKIUU:
KOJINYECTBA BEIIECTBA, 00BbEMA, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WUJU
IPOAYKTOB PEAKIIUU

pabor.

CnenoBarb npaBuiaM 0e30MacHON
paboThI B TabopaTopuu

IIPU MCTOJIb30BAHUH XUMUYECKON
MOCY/Ibl U 000PYIOBAHUSI.

BricTtpauBars pa3BEpHyThIEC IUCEMEHHBIE
U YCTHBIE OTBETHI C OIIOPOU

Ha HHQpOpMaIIHIO U3 y4eOHUKA U
CIPaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCIIOIb30BaTh U3YYEHHBIN MOHATUMHBIN
anmnapar Kypca XMMHH

Hroro no pazneny:
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Paznen 3. Ilepuonuueckuii 3axkoH u Ilepuonuueckast cucrema xumudeckux 3jemMeHToB /I. U. MengeaeeBa. CtpoeHnue

aToMOB. XUMH4YecKas CBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PE€aAKIIHH

3.1 | Ilepuognueckuii
3aKOH U
Ilepuonnueckas
cucreMa
XUMHUYECKUX
DJIEMEHTOB

Crpoenue aroma

. . Menpeneena.

7

[lepBbie MONBITKU KiIacCU(UKAIIUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O IpyNIax CXOAHBIX 3JIEMEHTOB
(LIETOYHBIE U IIET0YHO3EMETBHBIE
MeTalIbl, TaJOreHbl, UHEPTHBIE Ta3bl).
DJeMEeHTbI, KOTOpbIe 00pa3yoT
am(poTepHbIe OKCUIBI U TUAPOKCHUIBI.
[lepnonnuecknii 3akoH. [leprnognueckas
CUCTEMA XUMHYECKUX AJIIEMEHTOB

J.N. Menneneesa. KoporkonepnoaHas u
JUTMHHOTIEPHOIHASL (POPMBI
[lepuoandeckoit CUCTEMbl XUMUUYECKUX
sanemenToB JI.11. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUd CMBICIT
MOPSIKOBOI'O HOMEPA, HOMEPOB IEproAa
U TPYIIIBI 2JIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX
anep. M3oronsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX
20 XUMHYECKUX AJIEMEHTOB
Ileproarueckon CUCTEMBI

J.N. Menneneepa. XapakTepucTuka
XUMHUYECKOT0 3JIEMEHTA

1o ero nojoxeHuro B Ilepuognueckoit
cucreme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS pagnyca

PackpbIBaTh CMBICIT IEPUOANYECKOTO
3aKOHa.

OnuceiBaTh CTPOCHHUE TaOIUIIBI
«lIlepnoanueckas cucreMa XUMAYECKUX
anemenToB J[.1. MenneneeBay.
MopenupoBars CTpOCHHE aTOMa,
SHEPreTUUYECKUX YPOBHEN U MOAYPOBHEU
IIPY TIOMOILH PUCYHKOB, 3JICKTPOHHBIX
KOH(UTYpauii U 31EKTPOHHO-
rpadguyeckux Gpopmy.

[TosicHATh PU3UYECKUN CMBICIT
ITOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI JIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE FIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KWW, KaJIbLIUN
Y UX COCIUHEHUS TIO TTOJIOKEHUIO

B [Iepnognueckon cucreme

.. Menneneena.

OOBACHATH 001IIE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOICTB XUMHUUYECKUX
AJIEMEHTOB (M3MEHEHHE PauyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BAJICHTHOCTH) U UX COEAUHEHHUI

B MPEICNIaX MaJbIX EPUOJIOB U TJIABHBIX
MOATPYIHII C YYETOM CTPOCHUS UX
aTOMOB,;
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aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAITNYECKUX
CBOICTB IO TPYIIIIaM U TIEPHOJIaM.
3nauenue [lepuonnueckoro 3akoHa u
[lepuoandeckoit CuCTEMbl XUMUUYECKUX
AJIEMEHTOB JUIsl PA3BUTHSI HAYKU U
npaktuku. /.M. MeneneeB — yu€Hblii U
TPaKIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopelicTBue THAPOKCHIA [IMHKA

C paCTBOpaMM KHUCJIOT U IIEI0UECH.
MopennpoBaHu€e CTPOCHUS MOJIEKYI
IIPU TTOMOILM PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Tabmuna «Ilepuoguueckas cucrema
XUMHUUYECKUX IJIEMEHTOB

JI.. MenpaeneeBay.

Jlabopamopuvie onvimul

O3HakomMJieHHE ¢ 00pa3liaMi METAILIIOB U
HEMETAILJIOB

VYuyacTBOBaTh B COBMECTHOM paboTe

B [1ape WX IpymIe.

BricTpanBaTh pa3BEpHYThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH}OpMAaIINIO U3 YUeOHUKA U IPYTUX
MCTOYHHKOB, B TOM uyucie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxuCcIUTEIbHO-
BOCCTAHOBUTEIILHBIC
peakiuu

Xumuueckas cBsa3b. KoBajenTHas
(moJsipHast U HEMOJIApHAs ) CBS3b.
DIIEKTPOOTPUIIATETILHOCTh XUMHUYECKUX
anieMeHToB. MonHas cBs3b. CTerneHb
okuciaeHusi. OKUCINTEILHO-
BOCCTaHOBUTEJIbHBIC peakiuu. IIporecchl

PackpbIBaTh CMBICIT H3ydaeMbIX MMOHSITUU.
Ornpenenars BUJ XUMAYECKON CBSI3U

B COCIUHCHUU.

MoaenpoBaTh CTPOEHUE MOJIEKYJT

IIPU ITOMOIIM PUCYHKOB, MOJIEIIEH,
AJICKTPOHHBIX U CTPYKTYPHBIX (DOPMYII.
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OKHUCJICHUS U BOCCTAHOBJICHUS.
OKuCIHUTENN U BOCCTAHOBUTEH.
XUMUYECKUH IKCTICPUMEHT: U3yUEHHUE
00pa3IloB BEIIECTB METAJJIOB U
HEMETAaJJIOB, B3aUMOICHCTBUE
TUJPOKCHUA IIMHKA C PACTBOPAMU KHUCIJIOT
Y ILIEJI0YEH, IPOBEAEHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3I0KEHUsI, COSAMHEHUS ).
Xumuueckuii IKcnhepumenm:
Jlemoncmpayuu:

OMNBIThI, WILTIOCTPUPYIOLINE PUMEPHI
OKHCJIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakiuu
pa3noXKeHUs, COEUHEHHS)

Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS (POPMYJT BEIIECTB,
AJIEKTPOHHOTO OanaHca peakiuii.
OrnpenensiTh CTENEHb OKUCICHUS aTOMOB
XUMHUYECKUX JIEMEHTOB 110 (popmyniaM u
COCTaBIIATH (POPMYIIbI OMHAPHBIX
COE€IUHEHUH MO CTEIICHU OKHUCIICHUS
ATOMOB XMMHYECKHX JIEMEHTOB.
OnpenensiTe OKUCIUTEIb U
BOCCTAHOBHUTEIB. PaccTaBisaTh
KOA(PUITUEHTHI B CXeMaxX MPOCTHIX
OKHCJINTEIIbHO-BOCCTAaHOBUTEILHBIX
pEaKril METOJIOM SJIEKTPOHHOTO
OajaHca.

HabromaTe XMMHYECKHE ONBITHI

10 TUTaHY, aHAJIU3UPOBATh U JieaTh
BBIBOJIBI.

HUcnionszoBate UKT misa co3manus
MOJIEJIEN, TTIOJATOTOBKH MTPE3EHTALIUM,
JIOKJIaJIOB I10 TEME.

BricTpanBath pa3BEpHYThIE MUCHbMEHHbBIE
U YCTHBIE OTBETHI C OMOPO Ha
uHopMaInio U3 ydeOHUKa U IPYTHUX
HMCTOYHUKOB, B TOM unciie HTepHeTa

Hroro no pazneny 15
PezepBHOE Bpemst 3
OBUIEE UMCJIO YACOB 68

[10 ITIPOTPAMME
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9 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3nesoB U TEM Conepxxanue o0y4deHust
n/m 4acoB oOy4aromuxcs

y4eOHOI0 IIpeIMeTa

Pa3nen 1. BemecTBo M XUMHU4YeCKHE PeaKIUM

1.1

[ToBTOpEHUE N
yrayOjaeHue 3HaHUIA
OCHOBHBIX pa3JleNioB
Kypca 8 Kiacca

5

[Tepuonnueckuit 3akoH. [lepuonnueckas
CHCTEMa XMMHUYECKHX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHHUE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJOB, KalIusl, KaJblHs U UX
COCIMHEHNH B COOTBETCTBUH

C MOJIO)KEHUEM DJIEMEHTOB

B [leprognueckoi cucreme u CTPOCHUEM
X aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMUYECKOM
CBsI3U. THUIBI KPUCTALTMYECKHAX
PEWETOK, 3aBUCUMOCTD CBOVCTB
BEILIECTBA OT TUMA KPUCTATIIMYECKOU
PELIETKU Y BU1A XUMUYECKOHN CBA3U.
Knaccudukanus u HOMeHKIIaTypa
HEOPraHUYECKHX BEIIECTB. XUMUYECKHE
CBOICTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COCIMHCHUH, T€HEeTUYECKas CBI3b
HEOPraHWYECKHUX BEIIECTB.

XapakTepu30BaTh XUMUYECKUE 3JIEMEHTBI
MIEPBBIX TPEX MEPUOJIOB, KU U KLU
10 UX MOJIOKEHUIO B [lepruoanueckou
cucreme /1. 1. Meneneena.
KrnaccudunupoBaTs U Ha3bIBaTh
HEOPraHWYECKHE BENIECTBA U3YYEHHBIX
KJIACCOB.

OnuceIiBaTh O0LIME XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMUYHBIX KJIACCOB,
ITOATBEPKIaTh CBOMCTBA IPUMEPAMU
MOJICKYJISIPHBIX YPABHEHU XUMHYECKUX
pEaKIui.

OnpenensiTh BUJI XUMHUECKOMN CBA3U U
TUIl KPUCTAUIMYECKON PEIIETKU
BEILIECTBA.

[Iporuo3upoBaTh CBOMCTBA BEUIECTB

B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTpauBarh pa3BEpHYThIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha MHQPOpPMAIIHIO U3 Yyd4eOHUKA U
CIIPABOYHBIX MaTE€PUAIIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICJISIMU
KPUCTALUINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
Y HeMeTaJuIoB (TpaduTa u aamasa),
CJIOKHBIX BELIECTB (XJIOpUIa HATPHUS)

VCIIOJIb30BATh U3YYEHHBIN ITOHATHHBIN
amnmapar Kypca XUMUHU

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peaxKIui

Knaccudukanus XuMUYeCKUX peakiui
[0 pa3IMYHbIM MPU3HAKAM (110 YUCITY U
COCTaBY y4aCTBYIOIIUX B PEaKIIUU
BEIIECTB, 10 TEIJIOBOMY (D (PeKTy,

M0 U3MEHEHUIO CTENEHEH OKUCTICHHUS
XUMHYECKUX JIEMEHTOB,

0 00OPaTUMOCTH, IO Y4aCTHIO
KaTajm3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEPMOXUMUYECKHUE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMUUYECKON
peakuuu. [lorstue 06 06GpaTUMBIX

U HEOOPATHUMBIX XUMHYECKUX PEaKIIHSIX.
[ToHsiTHE O TOMOTE€HHBIX U T€TEPOTrEeHHBIX
peakuusx. [Tonstue o karanuse.
[TonsiTHE 0 XUMUYECKOM PAaBHOBECHUHU.
@aKTOpBI, BIMSIOMINE HA CKOPOCTh
XMMHYECKOH peakliy U TOJOKEHHE
XHUMHYECKOTO PaBHOBECHS.
OKHCITUTETHHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICIT H3y4a€MbIX MOHATUN
Y IPUMEHSTH 3TU MOHSATUS TIPU OMTUCAHUU
CBOMCTB BEIIECTB U UX MPEBPAILICHUN.
KnaccuduiupoBarb XUuMHUYECKUE
PEaKIUU 0 PA3TUYHBIM TPU3HAKAM.
YcranaBiauBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKON PEeaKIUU OT Pa3IudHbIX
(dhakTOpOB.

[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEeBpaIlCHUN
B Pa3JIMYHbBIX YCIOBUSIX.

Onpenensars OKUCIUTEND U
BoccTanoButesib B OBP.

CocCTaBJIATh JIEKTPOHHBIN OajlaHC
peaKum.

[1pou3BOUTH BHIUUCICHUS

10 XUMUYECKUM YPABHCHUSIM.
VYuyacTBOoBaTh B COBMECTHOM paboTe

B [1ape WJM TpymIe.

BricTpauBath pa3BEpHYThIE MUCbMEHHBIC
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peakinu, HICKTPOHHBIN OanaHc
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHHE ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOIb30BAHUEM METO/1a
AJICKTPOHHOTO OajiaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKIIMU OT BO3IECHCTBUS
pa3NUYHBIX (PaKTOPOB.

OnBITHI, WLTIOCTPUPYIOIIUE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakiuuu
Pa3I0KEHUs, COSAMHEHUS).
Buiuucnenus:

KOJIMYECTBA BEIECTBA, 00hEMA U MaCChI
peareHTOB UJIM IIPOJYKTOB IO
YPaBHEHUSIM XUMHUYECKUX PeaKIuil

Y YCTHBIE OTBETHI C OMIOPOU

Ha nHGOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEPUATIOB, FPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN IOHATUWHBIN
amnmnapar Kypca XUMUHU

1.3

DJIEKTPOIUTHYECKAS
JIMCCOITMAITHS.
XHUMHUYECKHE
peakuun

B pacTBoOpax

Teopust 3IEKTPOITUTUIECKON
IUCCOLMALNH. DIEKTPOJIUTHI U
HEAJIEKTPOIHUTHL. KaTHOHBI, aHMOHBI.
MexaHusm quccoumranyy BEIEeCTB

C pa3IMYHBIMU BUAAMH XUMUYECKON
cBs3u. Crenenp aucconuanuu. CUITbHBIC
U cra0bie AJIEKTPOIIUTHI.

Peakiiuu nonHoro oomeHa. Y ciioBus

PackppIBaTh CMBICT N3y4aeMbIX TOHITHH,
a TaK)K€ CMBICI TEOPUHU
JIEKTPOJUTHYECKON AUCCOLUALINH.
OOBSICHATH TPUYHHBI
3JEKTPONPOBOITHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, PAa3/INyaTh CJIa0ble U CUIbHBIE
AJIEKTPOJIUTHIL.

CocTaBisaTh ypaBHEHMS AMCCOLUALAN
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MPOTEKAHUS PEaKI[Mi HOHHOTO OOMEHa,
MIOJTHBIE M COKPAIIEHHBIC HOHHBIC
ypaBHEHUs peakiuidi. CBONCTBA KUCIIOT,
OCHOBAHHUM U COJIEH B CBETE
MPEACTaBICHUN 00 AIEKTPOIUTUYECKOM
nuccoranun. KauecTBeHHbIE peakIuu
Ha UOHBI. [IoHsATHE O TUAPOIM3E COTIEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 37aeKTpONPOBOAHOCTH
pacTBOPOB BEIIECTB, MpoIecca
JTHACCOITHAIIAH KUCIIOT, IIEIIOYCH

U coJiel (BO3MOXKHO MCTIOJIb30BaHUE
BUJICOMATEPHUAJIOB).

OnbITHI, WITIOCTPUPYIOUTHE TPU3HAKU
IPOTEKaHUS peaKIuii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajiKa, BbIJICIICHUE Ta3a,
o0Opa3oBaHuE BOJbI).

PacnozHaBaHne HeOpraHUYECKUX
BEIIECTB C IMOMOIIbI0 Ka4€CTBEHHBIX
peaKunii Ha UOHBL.

Jlabopamopmubiii onvim:

N3yyenne npu3HakoB MPOTEKAHUS
peakiu MOHHOTO OOMEHa B pacTBOpax
AJICKTPOJIUTOB (C 00pa30BaHUEM OCAJIKA,

BBIZICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

IIpakxmuueckas paboma:

KHCJIOT, IIEJIOUCH U COJIeH, ITOJIHBIC U
COKpalI€HHbIE HOHHBIE YPABHEHUS
XUMUYECKUX PeaKIil HOHHOTO OOMEeHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
pEaKLMK TUAPOIIN3A COJIEH.
XapakTepu3oBaTh O0ITHNE XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH DJIEKTPOJIUTUYECKOM
JMCCOLMALINK; TTIOATBEPKIATh CBOMCTBA
puMepaMu MOJIEKYJISIPHBIX 1 HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.
Pemiats skcniepuMeHTaIbHBIC 3a]]a41

0 TEME.

[ImanupoBaTh U OCYLIECTBIIATH

Ha MPAKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
AKCIEPUMEHTA NP MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh npaBuiiaM 0€30MacHOM
palboThI B TabopaToOpuu Mpu
WCII0JIb30BAHUU XUMUYECKOU MOCYbI U
000opy0BaHuUs.

[TIpoBOANTE BBIYUCIEHUS IO XUMHYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue skcnepuMeHTaIbHBIX
3aJ1a4 110 TEME.

Buiuucnenua:

10 YPAaBHEHUSAM XUMHUYECKUX PEAKLUN

B TIape WK TPYTIIIE.

BricTpanBaTh pa3BépHyThIEC TUCHMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HGOPMAIIHIO U3 YUeOHUKA U IPYTUX
WUCTOYHHUKOB HH(GOPMAIINH, B TOM YHUCIIC
HNurepuera

Uroro no pazneny

17

Pa3zgen 2. HemeTa/sIbI M UX COeTUHEHUA

2.1 | OGmas 4
XapaKTEepUCTUKA
XUMHAYECKUX
3JIEMEHTOB
VIIA-rpynsl.
["anorensl

OO0mr1ast XxapaKTEPUCTHKA TAJIOT €HOB.
OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepPHBIE CTENEHU OKUCIICHUS.
Crpoenue u pusznueckue CBOMCTBA
MIPOCTHIX BEILIECTB — TAJIOT€HOB.
XUMHYECKHE CBOMCTBA HA TPUMEPE
XJIopa (B3aUMOJICUCTBHE C METAJIJIAMH,
HEeMeTaJlJIaMU, I1eJI0UYaMHu ).
XnopoBogopo. CossiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, MOJYYEHHUE,
IpUMEHeHue. JlercTBue xiaopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKa.
Baxnenmue xJ0puasl 1 X HaAX0XKICHUE
B IIPUPOJIE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITh, OTpaxkaroniue Gu3nIecKue u
XUMUYECKUE CBOMCTBA raJIOT€HOB U UX
COeMHEHU (BO3MOKHO MCIIOJIb30BAHUE

OOBsACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAIIOB U X
COEIMHEHUH B IIPENIEIIax MajbIX
NEPUO/IOB U IJIaBHBIX MOATPYIIT
[leproanyeckoi CUCTEMBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB
raJIOreHoB (Ha MpUMEpPE XJIopa) U
CJIO’KHBIX BELIECTB (XJIOPOBOIOPOAA,
XJIOpPHJIa HATPHS), CIIOCOOBI UX
NOJIY4YEHHUSI, IPUMEHEHHE U 3HAaUCHUE

B IIPUPOJIE U KU3HU YEJOBEKA.
OnpenenaTs XJIOPUA-UOHBI B paCTBOPE.
[TnanupoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, TPOBOAUTH HAOJIIOICHUS,
JIeN1aTh BBIBOABI IO PE3yJIbTaTaM
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BUJICOMATEPHUAJIOB).

O3zHakomiieHHe ¢ 00pasiaMu XJIOPHUIOB
(rajmoreHu0B).

Jlabopamopuwiti onvim:

N3ydenne CBOMCTB COISHON KUCIIOTHI.
[IpoBeneHnEe Ka4eCTBEHHBIX PEaKITUi
Ha XJIOPUJ-UOHBI.

lIpakmuueckas paboma

Ne 2: TlonydyeHue cONSTHON KUCIIOTHI,
W3y4EeHUE €€ CBOMCTB.

Boviuucnenusa:

10 YPaBHEHUSAM XUMHUYECKUX PEAKITUH,
€CJIM OJINH U3 PEareHTOB JaH B U30BITKE

AKCIIEPUMEHTA MTPU MPOBEACHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCTOIb30BAHUN XUMUYECKON
HOCYZIbl U 000PYAOBAHUS.

BricTpauBaTh pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha WH(OPMAIHIO U3 yueOHUKA U
CIPABOYHBIX MATEPUAIOB, TPAMOTHO
WCIIOJIb30BATh U3YYEHHBIN MOHATUNHBIN
anmapar Kypca XuMuu

2.2

OO6mas
XapaKkTEPUCTUKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ coeqUHEHU

OO6m1as xapakTepUCTHUKa HJIEMEHTOB
VIA-rpynnsl. OcoOEHHOCTH CTpOEHUs
ATOMOB, XapaKTEpPHbIC CTEIICHU
OKHUCIICHUS.

Crpoenue u pusnueckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.
AnoTponHbie MOAUGUKAIIUA KUCTIOPOa
U cepbl. XUMHUYECKHE CBOMCTBA CEPHI.
CepoBoaopo, CTpoeHue, Pu3ndecKue u
XHMHUYECKUE CBOMCTRBA.

OKcubl cepbl Kak MpeICcTaBUTEIn
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucnorta, pusnvyeckue u
XUMHYECKHEe CBOMCTBA (00IIHE KaK

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMICTB 3JIEMEHTOB
VIA-rpynmnsl U X COEAMHEHUN C YUETOM
CTPOCHHUSI UX AaTOMOB.
XapakTepusoBarb (PU3NYECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTOT0
BEIIECTBA CEPBI U €€ COCAUHEHUMN
(cepoBoOIOpOIa, OKCHIOB CEPBI, CEPHOU
KHCJIOTBI, CYIb()aTOB), CIIOCOOBI X
MOJIyYEHU S, MPUMEHEHNE U 3HAUCHUE

B [IPUPO/IC U KU3HU YEJIOBEKA.
OnpenensTe HATMYKE CYNIb(aT-HOHOB
B pacTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTMUECKUX
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MpeACTaBUTEIIS Kacca KUCIIOT U
cnernupuyeckne). XMMHUYECKUE PEaKiui,
JeKale B OCHOBE MPOMBIIIIEHHOTO
crocoba Mmoay4yeHus CepHOM KUCTOTHI.
[Ipumenenue. Conu CEpHOU KUCIIOTHI,
KaueCTBEHHAs peakilus Ha Cyab(aT-uoH.
Haxoxnenune cepbl 1 €€ COeTMHEHUI

B IIpUpoJie. XUMUYECKOE 3arpsi3HEHUE
OKPYKaIOIIEX Cpelbl COCTUHEHUSIMA
cepbl (KUCIOTHBIE JOXK]IH, 3aTPA3HECHUE
BO3/1yXa U BOAOEMOB), CLIOCOOBI €ro
MpeAOTBpaIlCHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomIleHHE ¢ 00pa3liaMu Cephl U €€
COeIMHEHUAMU (BO3MOYXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB).
Hab6monenue nporecca 00yriauBaHus
caxapa noj AeiCTBUEM
KOHLICHTPUPOBAHHOW CEPHOM KUCIIOTHI.
Jlabopamopuvie onvimol:

N3yyeHne XUMUYECKUX CBOVCTB
pa30aBJICHHOW CEPHON KUCIIOTHI.
[IpoBeneHre Ka4eCTBEHHON peaKkIuy Ha
cynb(har-uoH 1 HaOJO/IeHNE TTPU3HAKa
€€ MPOTEeKAHUS

po0JIeM, CBSI3aHHBIX C IEPepPadbOTKOM
COCIMHEHUN CEPBI.

[InanupoBatTh U OCYIIECTBIATH

Ha MPAKTHUKE XUMHUYECKHUE
AKCIEPUMEHTHI, TPOBOJUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
DKCIEPUMEHTA.

CnenoBatb npaBuiiaMm 0€30MacHOM
paboTHI B 1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYIOBaHUS.

[Tpou3BOUTH BHIUUCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonbs30BaTh IpU BBIOJHEHUU
y4eOHBIX 3aJIaHUI TEKCThl yUeOHUKa,
CIIpaBOYHBIE MaTEepUaIb
(ITeproueckyro CUCTEMY XUMHYECKUX
anemenToB J. . Menneneea, Tabauiy
pacTBOPUMOCTH KUCJIOT, OCHOBAaHHUI U
COJIEW B BOJIE, DJIEKTPOXUMUYECKUH PAJL
HaNpsLDKEHU METAILJIOB).

Hcnons30BaTh TP BBIOJIHEHUN
y4€OHBIX 3a/IaHUI U B MPOIIECCE
UCCIIEI0BATEIBCKOM JIESITEIIbHOCTH
HaY4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUUYECKOTO COJIEPKAHUS, CIPABOYHBIC
Marepualsl, pecypcsl IHTEepHETa
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2.3

Oobmas
XapaKkTepUCTUKa
XUMHUYECKUX
2JIEMEHTOB
VA-rpynmnst.

A3ot, dhocdop u ux
COCIMHEHHUSI

OO6mas xapakTepUCTHUKA HJIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCIICHUS.

A30T, pacCnpoCTpaHEHUE B IPUPOJIE,
buznYecKre U XUMUYECKUE CBOMCTRA.
Kpyrosopot a3zora B mpupoze.
AMMMaK, ero pu3n4ecKue 1 XuMHYECKHe
CBOICTBA, MOJY4YECHUE U TPUMEHEHHE.
Conu aMmMOHMSI, UX PUBNIECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHast peakiysi Ha HOHBI
aMMOHHMUSI.

A3OTHas KHCIIOTa, €€ MOIyYEHHnE,
dusznuecKkre 1 XMMUYECKHE CBOMCTBA
(obmrure Kak mpecTaBUTENs Kiacca
KHUCJIOT U CIIeU(PUIECKUE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
yno0peHuil. XUMU4YeCcKoe 3arpsisHeHne
OKPYKaIOIIEN CPeJibl COEAUHEHUSIMA
a30Ta (KUCIIOTHBIE JOXK/]IU, 3arPA3HECHUE
BO3]1yXa, TOYBBI U BOJIOEMOB).
docdop, aIIOTPOITHbIE MOAUPUKALIUH
docdopa, puznuecKkrne U XUMHIECKHE
coiictBa. Okcun hocdopa (V) u
docdopHas kucnora, puzndeckue u

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 uX COEAUHEHUN C YU4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMHUYECKHUE CBOMCTBA MTPOCTHIX BEIIIECCTB
azota u ocdopa 1 UX coeTMHEHU N
(amMuaka, coyieid aMMOHUS, a30THOU
KHUCIIOTHI, HUTPATOB, okcuaa Gocdopa (V)
u hochopHOIt KUCTOTHI, pochaToB),
CIOCOOBI UX TIOTY4YCHHUSI, MPUMECHECHHE U
3HAYEHWE B MIPUPOJC W KU3HU YCIIOBEKA.
OmnpenensaTe HOHBI aMMOHUSA U (pocdat-
MOHBI B PaCTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTHUECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKIEHUEM
coeMHeHui a3ota u dpocdopa

B OKPYKaIOLIEHN cpele.

[InanupoBaTh U OCYIIECTBIATH

Ha PAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IIPOBOIUTH HAOIOICHNS,
JIeNaTh BHIBOBI IO pe3yJIbTaTaM
IKCIIEPUMEHTA TP TIPOBEACHUHT
71a00pPaTOPHBIX OMBITOB U MIPAKTHIECKOMN
paboTHI.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopun
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XUMHUYECKUE CBOKCTBA, MOJTYUYCHUE.
Hcnonb3oBanue ¢ocdaToB B KauecTBe
MUHEPATbHBIX yI00pEHUH.
Xumuueckuui IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ PU3MUYECKUMU
cBoiicTBamu azora, pocdopa

U UX COEIMHEHUH (BO3MOXKHO
WCIIOIb30BaHUE BUJIEOMATEPUATIOB).
O3HakomIteHHE ¢ 00pa3laMy a30THBIX H
dochopHBIX yHOOpEeHMIA.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y W3y4YEHUE CBOMCTB aMMHAaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
a30THOW KHUCJIOTHI C MEJIbIO (BO3MOKHO
WCIIOJIb30BAaHUE BUJIEOMATEPUATIOB).
Jlabopamopnvie onvimol:

[TpoBeneHne Ka4eCTBEHHBIX PEaKIINi
Ha MOH aMMOHHUS U ¢ocdaT-uoH, U
U3Yy4YEeHHE MPU3HAKOB UX MPOTEKAHUS.
lIpakmuueckas paboma

Ne 3: [lomyueHne aMMuaka, 3y4eHHE
€ro CBOKCTB.

Buiuucnenus:

M0 YPaBHEHUSAM XUMHUYECKUX PEaKIui

[P MCTOIb30BAHUN XUMUYECKON
HOCYZIbl U1 000PYAOBAHUS.
[Ipon3BOANTH BBIUNCICHUS

10 XUMHYECKUM YPaBHEHUSIM.
Hcnonb30BaTh NpU BBHITTOJTHEHUH
y4€OHBIX 3aJIaHUI TEKCThl yueOHUKa,
CIIPAaBOYHBIE MaTEPUAIbI
(MeprOaUYECKYIO CUCTEMY XUMHUECKHUX
anementoB JI. 1. MenneneeBa, Tabauiry
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUU U
COJIEH B BOJE, DJIEKTPOXUMHUYECKUAN ST
HaNPsLHKEHU METAIIJIOB)
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2.4

Ob6mas
XapaKkTEePUCTUKA
XUMHUYECKUX
2JIEMEHTOB
IVA-rpynmsr.
Yrnepon u
KPEMHUU, U UX
COCIMHEHUS

OO6mas xapakTepUCTHUKA HJIEMEHTOB
IVA-rpynnsl. OcoO€HHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU
OKHUCIICHUS.

Yraepon, aloTpoInHbie MO (PUKAIINH,
pacnpocTpaHeHue B MPUPOJIE,
du3znueckre 1 XMMHUYECKHE CBOMCTBA.
Ancopouus. KpyroBopot yriepojaa

B IIPUPO/IE.

Oxcunpl yrieponaa, ux Gu3nIecKue u
XUMHYECKHUE CBOMCTBA, JICHCTBUE

Ha YKMBBIC OPraHU3MBbl, TTOJIYYEHUE U
NPUMEHEHHUE. JKOJIIOTHUYECKHE
po0JIeMBbl, CBS3aHHBIEC C OKCHIOM
yraepoza (IV), runoresa riobaibHOTO
NOTEIUICHUS KJIIUMaTa, TapHUKOBBIN
adexr.

YTroapHas KMCIIOTa U €€ COJIM, UX
dusnueckre 1 XMMUUYECKUE CBOMCTBA,
MOJIy4E€HUE U TPUMEHEHUE.
KadecTBennast peakmus Ha KapOOHAT-
noHkbl. Mcnonb3oBanne kapOOHATOB

B 6BITy, MCIHUIUHE, IIPOMBIIIJIICHHOCTH U

CEJIbCKOM XO3SIMCTBE.
[lepBoHauagbHBIC TTOHSATHS

00 OpraHMYecKHX BEIIEeCTBaX KakK

0 COeIMHEHUSX yriiepoja (MeTaH, 3TaH,

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpyniibl 1 UX COETMHEHUM C yUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
YIJIEpOa U KPEMHHUS M UX COCIMHEHUIN
(OKCHIIOB yriaepo/ia, yrojlbHON KUCTIOTHI,
KapOOHATOB, OKCH/Ia KPEMHHUS,
KPEMHHUEBOM KHCIIOTHI, CUIIMKATOB),
crocoObl UX MOTYYEHUS, MPUMEHEHUE U
3HAYEHUE B MIPUPOJIE U KU3HU YEIIOBEKA.
OOBACHATH NPUUNHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHUE BELIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha TpUMeEpax
COCIUHEHUN YIJIEPOJia U KPEMHUS.
OnpenensTh KapOOHAT- U CUIIUKAT-UOHBI
B pacTBOpeE.

OOBSICHATH CYLTHOCTh 3KOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C HAXOXKIECHUEM
YIJIEKUCIIOr0 ra3a B OKpYXarole cpee.
[TonTBepknaTh OCOOEHHOCTH COCTaBa
OpPraHMYECKUX BEILECTB PUMEpamMu
IPOCTBHIX COETMHEHHI (METaH, 3TaH,
ATUJIEH, AllETUJIEH, STAHOJ, TJIULEPHH,
YKCYyCHasi KUCJI0Ta), B3aUMOCBSI3b
HEOPraHUYECKUX COECIUHEHUN yIIIepoaa U
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ATUJIEH, alleTUJIEH, 3TAHOJ, MJIULIEPUH,
YKCYCHAsl KUCJIOTA).

[IpupoaHbIe NICTOUHUKY YTIEBOIOPOIOB
(yromb, mIpUpOIHBIH Ta3, HEPTH),
OPOAYKTHI UX MepepaboTKu (OEH3HH),
UX POJIb B OBITY M TIPOMBIIIJICHHOCTH.
[ToHsiTHE O OMOIOTUYECKH BaXKHBIX
BEIIECTBAX: KUpaX, OelKax, yriieBoJgax —
Y WX POJIM B KU3HH YEJIOBEKA.
MarepuanbHOE €JUHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCTMHEHUN.
Kpemuuii, ero ¢pusnyeckue u
XUMUYECKHE CBOICTBA, MOJTyYEHUE U
npuMmeHeHne. CoeTMHEHHS] KPEMHUS

B ripupojie. OO0I1re nmpeacTaBICHHs

00 okcupe kpemuus (IV) u kpemHuEBO
KHCIIOTE.

CuiiKatel, X UCIIOJIb30BaHUE B OBITY,
MEIUIMHE, TPOMBIIIJICHHOCTH.
Baxnenmme cTpouTenbHbIE MATEPU AIIBL:
KepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMbr 6e30macHOro
WCIIOIb30BaHUsl CTPOUTEIBHBIX
MaTepuagoB B MOBCETHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Monenu KpuCTaTHYECKUX PEIIETOK

OpPraHUYECKUX BEIICCTB.
OmnuceIBaTh poJib OEIKOB, KUPOB U
YII€BOAOB B )YHKIIMOHUPOBAHUH SKUBBIX
OpPraHu3MOB, COCTaB IPUPOIHBIX
UCTOYHUKOB YTJIEBOJOPOAOB, UX POJIb

B OBITY ¥ TIPOMBIIINIEHHOCTH.

[TpoBOAUTH BEIYUCIICHHS TI0 YPABHEHHSIM
XUMHUYECKHUX PEaKIIHA.

[TnanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOAUTH HAOIIOACHHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
HKCIEPUMEHTA IIPU IPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCTIOJb30BAHUU XUMUYECKOM
MOCYZIBI B 000PYIOBaHUS.

Hcronb30BaTh MNP BHIMOJTHEHUH
y4eOHBIX 3a/IaHUN TEKCThI Y4eOHUKA,
CIPaBOYHbBIC MaTEPHAIIBI
(ITeppoguveckyro cUCTEMY XUMHUYECKUX
sanemenToB [{. . Menneneesa, Tabauiy
pPacTBOPUMOCTH KUCIIOT, OCHOBaHUH U
coJieil B BOJIE, DJIEKTPOXUMHUUECKUH psifl
HaIPSDKCHU METAIIJIOB)
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anmMasa, rpadurta, QysiepeHa.
O3HaKOMIJIEHHE C TIPOIIECCOM aACcopOIn
PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
MPOTUBOTa3a.

O3HakoMJIEeHHE € TPOAYKIMEN
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Buneomarepuarnbl: CUITUKATHAS
IIPOMBIIIEHHOCT ).

Mogenu MoJIeKyJl OpPraHuYeCKUX
BELIECTB.

Jlabopamopmubiii onvim:

[Tonydenue, cobupanue, pacrio3HaBaHUE
Y W3y4YEHHE CBOMCTB YIJIEKUCIIOrO Iasa.
[TpoBeneHne Ka4eCTBEHHBIX PEAKIINI

Ha KapOOHAT U CUJIMKAT-UOHBI U
M3y4eHUE MPU3HAKOB UX MPOTEKAHUSI.
IIpakmuueckue pabomol:

No 4. TTonydeHue yriieKucioro rasa,
U3Y4YEHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o TeMe «BaxHeimme HemeTamibl
U UX COCTUHEHUS»

Buviuucnenusa:

110 YPAaBHEHUSAM XUMUYECKUX pEaKIUid

Hroro no paszneny

25
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Pa3znea 3. Mera/iibl M X COeIMHEHUSA

3.1

OO01ue cBOMCTBA
METAJLIOB

4

OO6mas xapakTepuCTUKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU UX
nonoxxenus B [leppuonnueckoi cucreme
XUMUYECKUX IJIEMEHTOB

JI.1. MenaeneeBa u CTpOEHUSI aTOMOB.
Crpoenue MetaiuioB. Merannuyeckas
CBSI3b M METAJTUYECKast
KpUCTAIITUYECKasl perIeTKa.
DNEKTPOXUMHUUECKUH Psiji HAPSHKEHUN
MeTaioB. dU3nyecKre U XUMUYECKUE
cBoiicTBa MeTaioB. OO0I1IHEe CIOCOObI
noiaydeHus metamwion. [lousTue

0 KOPpPO3UU METAJJIOB, OCHOBHBIC
CHOCOOBI 3AIUTHI KX OT KOPPO3UHU.
CnunaBsl (cTasnb, YyryH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U
MIPOMBIILIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METaIOB U CIUJIABOB.
N3ydenue pe3yabTaToB KOPpO3UU
METAJJIOB (BO3MOKHO UCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamopuvie onvimol:
O3HakoMJieHHE ¢ 00pa3laMy METaNIOB U
CIUTaBOB, UX (PM3MUECKUMU CBONCTBAMHU.

PackpbIBaTh CMBICIT H3y4a€MbIX MOHATHN
Y TIPUMEHSTh 3TH TIOHSITHSI TIPY OTTUCAaHUHT
CBOWCTB BELIECTB U UX IIPEBPAILLICHUN.
OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB ¥ UX COSAMHEHUN C YIETOM
CTPOEHUS UX aTOMOB.

XapakTepu30oBaTh CTPOCHHE METAJLIOB,
oOuue pu3ndeckue 1 XUMHUYEeCKue
CBOICTBa METAILIOB.

XapakTepu30BaTh 00IIHE CIIOCOOBI
MOJTYYICHUSI METAIIIOB.

OnuceIBaTh CIOCOOBI 3AIUTH METAIIOB
OT KOPPO3HH.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu NMpu
WCIIOJIb30BAaHUHM XUMHYECKOU MOCY/IbI U
o0opy0BaHuUs.

[Tpon3BOAUTH BBIYUCICHUS

110 YPAaBHEHUSM XUMHUUYECKUX PEaKIUi,
€CJIM OJINH U3 PEareHTOB COJCPKUT
MIPAMECH.

VYuyacTBoBaTh B COBMECTHOM paboTe

B TIape WK TPYTIIIE.

Hcnonb30BaTh Mpy BBITIOJTHCHUH
y4eOHBIX 3a/IaHUM TEKCThI YUeOHUKa,
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Buviyucnenus:

110 YPAaBHEHUAM XUMHYECKUX PEAKIIHH,
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
MpUMeECH

CIPaBOYHBIEC MaTEPHAIIBI
(ITeppoguueckyro cuCTEMY XUMUYECKUX
anemenToB J1. . Menneneesa, Tabiuiy
PacTBOPUMOCTH KUCIIOT, OCHOBAHUM U
COJIEN B BOJIE, JIIEKTPOXUMUYECKUN Pl
HaNPsLDKEHU METaIIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[Ile1ouyHbIE METAIIBL: OJIOKEHHUE

B [leproanueckon cucTeMe XuMUYEeCKUX
anemenToB J[.1. MenneneeBa, ctpoeHue
UX aTOMOB, HAXO0XJICHUE B MPUPO/IE.
duznyeckre 1 XUMHYSCKHE CBOIMCTBA
(Ha nmpumMepe HaTpus U Kanus). OKCUAbI
Y TUJPOKCHUIBI HATPUS U KaJIHSL.
[IprumeHeHne MET0UYHBIX METATUIOB U UX
COEJTMHEHNH.

[IlerouHO3EMENBHBIEC METAIbBI MArHUKM U
KaJbIUK: TTOJ0KeHue B [leproanyeckon
CUCTEME XMMHUUYCCKUX DJICMEHTOB

.. MenneneeBa, CTpOCHHUE UX aTOMOB,
HaxoXJieHue B ipupoje. Pu3nyeckue u
XUMHYECKHE CBOMCTBA MarHusi
Kainpus. Baxkaeunme coe TMHEHNUS
KaJIbIUs (OKCU]T, TUIPOKCHUJI, COJIN).
JKécTkocTh BOJIBI M CIOCOORI €€
YCTpaHECHUSL.

ATIOMUHUI: TTOJ0KCHUE

B [leproandeckoin cuCTeEME XUMUYECKUX

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBONCTB AJIEMEHTOB-
METAJUIOB M UX COSIMHEHHUH B I'PYIIax

C y4€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh GU3HIECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJJIOB M UX COCTMHECHHUH (OKCHIOB,
TUJPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJIYYEHU S, MPUMEHEHNE U 3HAUCHUE

B MPUPOJIE U )KU3HM YEJIOBEKA.
VYcranaBnuBaTh MPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEIIECTBa — CBOMCTBA — MPUMEHEHUE —
Ha MpUMepax U3y4aeMbIX BEIIECTB.
Pacnio3naBath ¢ MOMOIIBIO KaU€CTBEHHBIX
peakIuii HOHbI METAJVIOB: MarHus,
KaJIbIIUS, aJTIOMUHUSA, IUHKA, kene3a (II)
u xenesa (1), mexu (II).

JlokazbiBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB U TUJIPOKCUJIOB aTIOMUHUS U
IIMHKA.
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sanemeHToB JI.11. MenneneeBa, ctpoeHue
aToMa, HaXO0XJICHUE B MPUPOJIE.
dusznyecKkrue 1 XUMHUYECKHE CBOMCTBA
amroMuHUSA. AMGOTEPHBIC CBOKCTBA
OKCH/JIa Y TUJPOKCHUJIA ATFOMUHUS.
Kenezo: nonoxenue B [lepuoguueckon
CHUCTEME XMMHYECKUX 2JIEMEHTOB

.. MenpaeneeBa, CTpOEHHE aTOMA,
HaxoXJieHue B pupojae. dusnueckue u
XUMUYECKHE CBOMCTBA XkKenne3a. OKCHIbI,
ruapokcuasl u conu xxenesa (II) u xxenesza
(IIT), ux cocTtaB, CBOWCTBA U MOJTyYEHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aUMOACHCTBHUS OKCHIA
KaJIbIIMS ¥ HATPHUS C BOJOM (BO3MOXKHO
UCITIOJIb30BaHHUE BUIEOMATEPUAJIOB).
OkpailiiBaHue MJIaMeHU HOHAMU HaTpHs,
KaJIAs ¥ KaJIbIUsl (BO3MOXKHO
HCITOJIb30BaHHUE BUJIEOMATEPUATIOB)
HccnenoBanue CBOMCTB KECTKOM BO/JIbI.
[Iporiecc ropenus xene3a B KUCIOPOIE
(BO3MOYKHO HCITOJIb30BAHHUE
BUJICOMATEPHUAJIOB).

Jlabopamopnvie onvimoi.:

IIpoBeneHre KaueCTBEHHBIX PEAKIIUM

Ha UOHBI (MarHus, Kajablus, aTFOMUHHUS,

[InannpoBaTh U OCYIIECTBIATH

Ha [IPAKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHUS,
JienaTh BBIBOABI 110 PE3yJIbTaTaM
SKCIEPUMEHTA NP MPOBEACHUU
71a00PaTOPHBIX OMBITOB M TPAKTUUECKUX
pabor.

CnenoBatb npaBuiiaMm 0€30MacHOM
paboThI B 1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKOU
MOCYZBI 1 000PYIOBaHUS.

[1pou3BOUTH BHIUMCICHUS

10 XUMUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WM TpyMIIE.

BricTpauBath pa3BEpHYThIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHQPOpPMAIIHIO U3 YdeOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
HCIIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN
anmnapar Kypca XUMUu
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uuHka, xenesa (II) u xxenesa (II), meau
(IT), onucanue NpU3HAKOB UX
MpOTEKaHUsI.

Hccnenosanue aMpoTepHBIX CBOMCTB
TUAPOKCHUA ATFOMUHUS U THIPOKCUIA
IIMHKA.

lIpaxmuuecxue pabomoi:

Ne 6. JKécTkocTh BOABI 1 METOIEI €€
YCTPAHEHUSI.

Ne 7. Pemenue skcnepuMeHTaIbHBIX
3aJ1a4 o TeMe «BaxkHelme MeTauibl U
UX COCTMHECHUS.

Buiuucnenus:

110 YPaBHEHUAM XUMHYECKUX PEAKIIHH,
€CJIM OJIMH M3 PEarcHTOB JaH B N30BITKE
WJIA COJCPKUT MPUMECH;

MAacCOBOM JI0JIM BbIXOJIa TPOIYKTA
peakiuu

Hroro no pazneny 20

Pa3znes 4. XuMus u OKpykamwmias cpeia

4.1 | Xumusa u 3

OKpYXKaroIasi cpea

BemectBa u Marepuansl B IOBCEIHEBHOM
KW3HU YenoBeka. besonacHoe
HCMOJIb30BAHUE BEMIECTB U XUMHYECKUX
peaxuuii B ObITy. [lepBas momotrs mpu
XUMHUYECKUX 0KOrax U OTPaBIICHUSX.
XUMHUECKOE 3arpsI3HEHUE OKPYIKAOLLEH
cpenbl (IpenesibHast AOMyCTUMAs

XapakTepu3oBaTh POJib XUMHUHU

B Pa3JIMYHBIX cepax ACSITEIHbHOCTH
JIFOJICH, OCHOBHBIC BEIIIECTBA U
MaTepHuajbl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOI'0 Y€JIOBEKa.

OOBSACHATH yCI0BUS 0€30MacHOTO
WCIIOJIh30BAHMS BEIIECTB U XUMHUUECKUX
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KOHIICHTpAIMs BellecTB. Posib Xumuu

B PEIICHUH SKOJIOTUUECKUX TTPOOJIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenne oOpa3iioB MmaTepraioB
(cTekJ10, CIIaBbl METAJIOB, MOJIMMEPHBIE
MaTrepuabl)

peakuuii B ObITY.

AHaAIU3UPOBATh U KPUTUUYECKH
OIICHUBATh WH(OPMAIIUIO O BIUSHUU
MPOMBIIIJIEHHOCTH, CETLCKOTO X035IICTBRA,
TpaHCIOPTa U JIp. HA COCTOSTHUE
OKPYXKAIOIIIEN CPEIIbI.

YMeTb OKa3bIBaTh MEPBYIO MTOMOIIb

IPU XUMUYECKHX 0’KOTr'aX U OTPaBICHUSIX.
[IpuHuMath yyactue B 00CYyXIEHUU
pOo0JIeM XUMHUYECKON U DKOJIOTHIECKON
HaIPaBJIICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO IPOoOIeME U
MpeaJiaraTb BO3MOKHBIE TYTH €€
peLIeHHUs

Uroro no pazneny: 3
Pe3epBHOE Bpemsi 3
OBUIEE YUCJIO YACOB 68
I10 ITPOTPAMME
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IloypouHoe NJaHupoBaHue

8 KJIACC
Ne i/ Tema ypoka

1 [Ipenmet xumuun. Ponb XuMuM B KH3HU YesloBeKa. Telia v BENecTBa

2 [ToHsiTHE O METOaX MO3HAHUS B XUMUU

3 [IpakTuueckas padora Ne 1 «IIpaBusa paGoThl B 1abopaTOpuu U MPUEMBI 0OpaIlieHus
C JJaDopaTOpHBIM 000PYAOBaHUEM

4 Uwncteie BemecTBa U cMecu. CriocoObl pa3ielieHus: cMecei

5 [TpakTuueckas paborta Ne 2 «Pasnenenue cmeceit (Ha mpuMepe OYMCTKH MTOBAPSCHHON
COJIN )»

6 ATOMBI U MOJICKYJIbI

7 XUMUYECKHUE 3TIEMEHThI. 3HAKU (CUMBOJIBI) XMMHUECKUX JIEMEHTOB

8 [IpocTble U CIOXKHBIE BEUIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YYEHHUE

10 3aKOH MOCTOSHCTBA COCTaBa BelIeCcTB. XuMudeckas popmyna. BaneHTHOCTh aTOMOB
XUMUYECKUX DJIIEMEHTOB

11 OtHocuTenbHas atToMHasi Mmacca. OTHOCUTENbHAS MOJICKYJISIpPHAsI Macca

12 MaccoBast 1011 XUMHYECKOTO DJICMEHTA B COEINHECHUU

13 KommuectBo BemectBa. Mosb. Mousipaast Mmacca

14 dusnyueckre 1 XMMUUIECKHE SIBJICHUSI. XUMUYECKasi peaKIus

15 [Ipu3Haky U yciI0BUs NPOTEKAHUS XUMUYECKUX PEAKLIUN

16 3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHHUS

17 Briuncienust KoJam4ecTBa, MacChl BEIIECTBA M0 YPABHEHHSIM XUMHUYECKUX PEaKITNil

13 Knaccudukanms XuMuuecknx peakiuii (CoeAMHEHUS, Pa3I0KEHUs, 3aMEIICHHS,
oOMeHa)

19 M. B. V.HOMOHOCOB — yu€HbIi-oHIMKI0oNeUCT. O0O00IIeHIE U CUCTEMATH3AIIHS
3HaHUI

20 KonTponbnast padota Nel no Teme «BeliecTBa 1 XUMHUECKHE PEAKIIUN

1 Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 371€eMeHT U IpoCcToe
BeniecTBo. O30H

2 duznyeckue 1 XUMHUYECKHE CBOMCTBA KUCIOPOAa (PeakIlui OKUCIEHUS, TOPEHUE).
[Tonsitue 06 okcumax

23 Crioco0bI ToTyYeHust KUCIIOpoia B TabOpaTOpuu U MPOMBITIUIEHHOCTH. [Ipumenenne
KHCJIOpOJia

24 TennoBoii 3¢ (hekT XUMHUUECKON peakIiu, MOHITHE O TEPMOXUMHYECKOM YpaBHEHUH,
9K30- U SHJOTEPMUUYECKHUX PEAKITHIX

75 TomnuBo (Hed Tk, yroiabs U MeTaH). 3arpsi3HeHHe BO3yXa, CIIOCOOBI €ro
MPEAOTBPALLECHUS

2 HpaKTH?CCKaH pabota Ne 3 o reme «Ilonydyenne u cobupaHue KHCIOPOaa, U3YYCHUE
€ro CBOMCTBY»

27 Bopopoa — snemMeHT u npocroe BemecTBo. Haxoxnenue B npupoje

28 du3nyecKre u XMMHUYECKUEe CBOMCTBA Boopoaa. [Ipumenenne Bogopoaa

29 [ToHsITHE O KHUCIIOTaX U COJISIX




30 Crioco0blI mosryueHusi BOAOPOia B JIaOOPaTOPUHU

31 HpaKTH:{ecxa;I pabota Ne 4 o teme «lIlomydyenue u coOupanue BoJopoa, U3yueHue
€ro CBOMCTBY»

32 Mossipablii 00bEM ra3oB. 3aK0H ABOTaIpoO

33 Boruncnenus 00bEMa, KOIMUECTBA BEIIECTBA ra3a MO €ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA WU 00bEMY

34 BBI‘-II/ICJIGHEISI 00BEMOB Ta30B 110 YPABHEHHUIO PEAKIIMU Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOLLUEHUH ra3oB

35 Pu3nuecKre 1 XMMHYECKHE CBOMCTBA BOJIbI

36 CocraB ocHoBaHui. [ToHsiTHE 00 MHAUKATOpaX

37 Bona kak pactBoputens. HacsilieHHbIE 1 HEHACBILLIEHHBIE pacTBOPBL. MaccoBas 1011
BELIECTBA B paCTBOpE

38 HpaKTI/I‘-IvGCKaH 133,60Ta Ne 5 1o TeMe «IIpuroToBieHrne pacTBOPOB € ONMPEACTEHHON
MacCOBOM J0JI€H pACTBOPEHHOIO BEILIECTBA»

39 Kontponbnas padora Ne2 o teme «Kucnopoa. Bogopoa. Bogay

40 Oxcupl: cocTaB, KiaccuuKalys, HOMEHKIATypa

41 [TonydyeHre U XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHIIOB

42 OcHoBaHusI: cOCTaB, KJ1accu(UKaIKsl, HOMEHKIATypa

43 [TonydyeHue 1 XMuMHYECKHUE CBOMCTBA OCHOBAHUM

44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa

45 [TonyyeHne U XUMHYECKHUE CBOMCTBA KUCIOT

46 Conu (cpenHue): HOMEHKIATYpa, CHOCOObI MOTYYEHUs, XHMUYECKHE CBONCTBA

47 [IpakTuueckas padbora Ne 6. PemieHne skcnepuMeHTaNbHBIX 33124 110 TEMe
«OCHOBHBIE KJIACChl HEOPTrAaHUUECKUX COSAMHEHUI»

48 ['eHeTnyeckas CBsI3b MEXAY KJIAaCCAMU HEOPraHUYECKUX COSAMHEHUM

49 O0600111eHrE U cHCTeMaTU3allks 3HAaHUH

50 KOHTpOJ'IBHEliI pabota Ne3 o Teme "OCHOBHBIE KJ1acChl HEOPraHUYECKUX
COEIMHEHU N

51 [TepBbie mONMBITKY KIACCU(PUKAIMU XUMUYECKUX 71eMeHTOB. [loHATHE 0 rpynmax
CXOJIHBIX JIEMEHTOB

5> [Iepnonnueckuit 3akoH u [lepuonnueckas cucrema XUMHUIeCKuX 3aeMeHToB /1. 1.
Menaeneesa

53 [Iepuonsl, rpynnel, NOATPYIIILI

54 Crpoenne atoMoB. CoctaB aToMHbIX sziep. M3oTonsl

55 CrtpoeHue 31eKTpOHHBIX 000JI0YEK aTOMOB 3J1eMeHTOB [leproanueckoii cucremst /.
N. MenneneeBa

56 XapakTeprucTUKa XMMHUYECKOTO 3JIEMEHTA I10 €ro nojioxeHuto B [leproanueckoit
cucteme /1. 1. MenaeneeBa

57 3HaueHue Hepno;:(}mecxoro 3aKOHAa JJI pa3BUTHUS HayKu U npaktuku. /1. .
MenpeneeB — y4€HbIH, e1aror ¥ rpakKIaHuH

58 DJIEKTPOOTPULIATEIILHOCTh aTOMOB XUMUYECKHX JIEMEHTOB

59 HNoHHas XuMu4ecKas CBs3b

60 KoBasieHTHas1 moJsipHask XMMUYECKas CBSI3b

61 KoBasieHTHas1 HeNoJsIpHAask XMMUYECKas CBSI3b

62

CreneHb OKUCIICHUS




63

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pCaKkuumn

64 OKHCIUTENU U BOCCTAHOBUTENH

65 KonTponpnas pabora Ne4 mo Teme «CtpoeHne atoMa. XUMHUECKAsl CBSI3b
66 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHA

67 PesepBHbIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHMA

68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHIA

OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME - 68

9 KUIIACC

Ne
n/n

Tema ypoka

IIepnonnueckuit 3akoH. [lepuonnueckas cucremMa XMMUYECKUX 311eMeHTOB /1. 1.

1 Menneneesa

2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHUX JIEMEHTOB MEPBbIX TPEX NEPHUOI0B

3 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIECTB

4 Bupl XMMUYECKOM CBSA3M M TUIIbI KPUCTAJUIMYECKUX PEHIETOK

5 KonTponbnas padota Nel mo teme «IloBTopenue u yriyOneHne 3HaHUH OCHOBHBIX
pa3zenoB Kypca 8 kinaccay

6 Knaccudukanmss XuMrUueCKUX peakifil Mo pa3aIuyHbIM NMPU3HAKAM

7 [TonsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [IoHsITHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakImsIx

3 [lonsiTue 0 xumMuueckoM paBHOBecHH. DAaKTOPHI, BIUSIOUIUE HA CKOPOCTh XUMUYECKOMN
pPEaKIMH U MOJ0KEHUE XUMUYECKOTO0 PABHOBECHUS

9 OKHCIIUTENbHO-BOCCTAHOBUTENIHbHBIC PEAKIIUU

10 Teopus snexkTponuTUdecKon auccoruaui. CUIbHBIE U CITa0bIe AJIEKTPOJIUTHI

11 HoHHbIE ypaBHEHHsI peakui

12 XUMUYECKUE CBofIcVTBa KHUCJIOT U OCHOBaHMI B CBETE MPEICTABICHHUI 00
3IEKTPOJUTUYECKON JUCCOLMAIITI

13 XUMUYEeCKUE CBOWCTBA COJIEH B CBETE MPEACTABIECHUN 00 dIEKTPOIUTHUECKOM
JTUCCOITHAITIHU

14 [ToHsiTHE O THIPONN3E CONEN

15 O0600111eHre ¥ cCUCTEMAaTU3aIUs 3HAHUH

16 [IpakTuueckast padbora Ne 1. «Pemienne s3kcnepuMeHTaIbHbBIX 3a/1a4»

17 KonTponbnas padota Ne2 no teme «IJIeKTpoIUTUYECKas AUCCOHAIMs. XUMUYECKUE
pEeaKIu B PaCTBOPAX»

18 OO6mas xapakTeprcTHUKa raloreHoB. XMMHUECKHEe CBOMCTBA HA MIpUMepe XJiopa

19 XnopoBogopoa. CoJisiHasi KUCIO0Ta, XAMUYECKHE CBOMCTBA, MOJTYyYEHUE, IPUMEHEHUE

20 Hpa}(TI/I‘-ICCKaH pabota Ne 2 o teme «IlomyyeHne CONSTHON KUCIOTHI, U3yUeHHE e€
CBOMCTBY»

1 Brruucnenus mo ypaBHEHUSIM XUMUYECKUX PEAKIIUA, €CJTU OJIMH U3 PEareHTOB JIaH B
n30bITKE

22 OOm1ast xapakTepucTHKa 31eMeHToB VIA-rpynisl

23 AnnotponHbie Moaupukanuu cepbl. HaxoxxaeHue cepsl U €€ COeIMHEHUN B TIPUPO/IE.

XHMMHUYECKHE CBOMCTBA CEPBI




24 CepoBojiopof, cTpoeHue, GU3NIECKUue U XMMUYECKHE CBOWCTBA

25 Oxcupl cepbl. CepHast KMCTI0Ta, (PU3MYECKHE U XUMHUECKUE CBOICTBA, MPUMEHEHHUE

2 XUMHUYECKUE PeaKIiy, JekKaIIUe B OCHOBE MPOMBIIUIEHHOTO CrI0c00a IMOIy4eHUs! CEPHOI
KHCIIOThl. XUMHUUYECKOE 3arpsi3HeHUE OKpPYKaroIllel Cpe/ibl COSTMHEHUSIMU CEephI

27 BrrunciieHne MaccoBO 1071 BbIXOAa MPOJIYKTa PEAKIINMHU

28 OO1as xapakTepucTUKa 3J1eMEHTOB VA-rpynbl. A30T, pacCipOCTpaHEeHUE B IPUPO/IE,
¢bu3nvecKkue 1 XUMHUYECKHE CBOMCTBA

29 AmMHaK, ero Gu3n4ecKrue U XMMUYECKHE CBOWCTBA, MTOJYyUYSHHE U IPUMEHEHHUE

30 [IpakTnueckas padbora Ne 3 no reme «llonyueHne amMmmuaka, M3y4eHHe €ro CBOMCTBY

31 A3oTHas KUCIOTa, e€ Pu3nUecKre U XUMHUYECKUE CBOMCTBA

32 Hcnonb30BaHre HUTPATOB U COJICH aMMOHHUS B KQUECTBE MUHEPATbHBIX YIAOOPECHU.
XUMUYECKOE 3arpsi3HEHUE OKPYIKaIOIIeH cpeibl COSTUHEHUSIMH a30Ta

33 qbocvq)op. Oxkcun pochopa (V) u dochopnas kucnora, pu3MIECKHE B XUMUUECKHE
CBOMCTBa, OJIyYEHUE

34 Hcnons3oBanue pocdaToB B KAUECTBE MUHEPATBHBIX YAOOPESHUN. 3arps3HCHIE
MIPUPOJTHOM cpelbl hochaTaMu

35 Yrnepon, pacnpocTpaHeHUE B MPUPOJE, PU3nueckre U XMMUYECKUE CBOMCTBRA

36 Oxcunpl yraepoaa, ux (pusnveckre U XMMHUYECKHUe CBOMCTBA. DKOJOTHYECKHE MPOOIEMBbl,
CBs3aHHBIE ¢ OKcuaoM yraeposa (IV)

37 VYronbHasi KUCJIOTa U €€ COJH

38 [IpakTuueckas padora Ne 4 no teme "llonyuenue yriekucnoro raza. Kauecrsennas
peakius Ha KapOoHaT-HOH"

39 [lepBoHayanbHbIe MOHSATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX YIIepoaa

40 Kpemuuii u ero coequHeHus

41 [IpakTuueckas pabora Ne 5. Pemienune skcepuMeHTaNbHBIX 337a4 10 TeMe «Baxkuelinme
HEMETAJIJIbl U X COCTUHEHUSI»

42 KonTponbhast padora Ne3 no teme «BaxHeillne HeMeTaJuIbl M MX COSTUHEHUSI»

43 OO01mas xapakTepuCcTUKa XUMHUYECKUX DJEMEHTOB — METAJIOB. Mertannuueckas cBsi3b U
MeTaJUIMYecKasi KpucTajuinueckas pemeérka. Pu3nueckue CBOMCTBAa METAJJIOB

44 XHUMHUYECKHE CBOMCTBA METANIOB. DJIEKTPOXUMHUYECKUH Psifl HANPSHKEHU METAJIOB

45 Ooure crocoOsbl TOJTy€HUs METAILIOB. CnniaBbl. BerunciieHust o ypaBHEHUSIM
XMMHUYECKHUX PEaKIMii, €ClIM OJIMH U3 PEareHTOB COAEPKUT MPUMECH

46 [ToHsATHE O KOPPO3HH METAIIIOB

47 [1lemounbIe MeTAIIITBI

48 Oxcuipl U THJIPOKCH/IbI HATPHSI U Kallusi

49 IIlemouHO3eMenbHBIC METAJIIBI — KaJbIIMK M MarHUH

50 Baxuerme coeIMHEHUS KaJIbLIHs

51 O0600111eH1E U cHCTeMaTU3allks 3HAaHUN

52 XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUs!

53 [TpakTuueckas padora Ne 6 o teme "JKEcTKOCTh BO/IBI M METOIBI €€ yecTpaHeHus "

54 AJIFOMUHHI

55 AM@oTepHbIE CBOMCTBA OKCHA M THIPOKCHAA

56 Keneso

57 Oxcuppl, rupokcu bl U conu xxenesa (1) u xenesa (I11)




58 O0600111eHNE U cHCTeMaTH3allvs 3HAHUN

59 [TpakTuyeckas pabora Ne 7. Pemenue skcriepuMeHTaIbHBIX 3aj1a4 10 TeMe «BaxHeiimme
METaJUIbl U UX COCIUHEHUSD)
Brruucnenus no ypaBHEHUSM XMMHUYECKUX PEAKLIM, €CJIU OJIMH U3 PEareHTOB JaH B

60 M30BITKE WK COJIEPKUT MPUMECH. BBIUUCIICHNS MACCOBOM JOJIH BBIXOJIA MPOIYKTA
peakuuu

61 O0600111eHre U crcTeMaTU3alks 3HaHUN

62 KontponbHas padota Ne4 o teme «BakHelne MeTauibl U UX COSTUHEHUSD

63 BemectBa 1 Marepurainsl B IOBCEIHEBHOM KU3HU YEJIOBEKA

64 XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpebl

65 Poip XuMuM B pelieHnn 9KOJOTHYECKUX TTPOOIeM

66 PezepBHbIi ypok. O600IICHIE M CHCTEeMaTH3allus 3HAHUH

67 PesepBHbIi ypok. O600IICHIE M CHCTeMaTH3allus 3HAHUT

68 PesepBHblil ypok. O0001IeHHE U CUCTeMAaTHU3allHs] 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME - 68

IlepeyeHb V4Y€OHO-METOMUYECKHUX cpeacTB 00vueHuss, JOP (3JeKTPOHHBIX

00pa30BaTEeJIbHBIX PECYPCOB)

HNuTepHer - pecypcesbl.

l.
2.
3.

Nowve
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http //www.edu.ru - ®enepanbHbplii 00pazoBaTenbHbIN opTai «Poccuiickoe oOpazoBaHue.
http //www.mon/ gow. ru.- MuHUCTEpCTBO 00pazoBanus U Hayku Poccuiickoit deneparuu.
http //www.fsu. mto. ru - ®egepanbHbIA COBET MO yueOHHMKaM MUHUCTEPCTBO 00pa3oBaHUs
n Hayku Pocculickoit @enepanuu.

http //www.regadm. tambov. ru . - Yopasnenue o6pazoBanusi TaMOOBCKoii 0061aCTH.

http //him. Iseptcmber. ru. - I'azeTa «XuMus » U CaUT AJs YIUTENA «S Uy HA YPOK XUMUHY.
http //home. uic. tula .ru / -zanchem . - 3aHuMaTenbHas XUMUS : BCE O METaJlIax.

http //mendeleev. Jino - net.ru . - Ilepuoguueckuii 3akon /I .11 .MeHneneeBa u cTpoeHue
aToMma.

http //chemicsoft. chat. ru . - [IporpamMmmuoe obecrieueHne Mo XuMHUH.

MyabTUMeIuiiHbIE TOCOOU:

b

Otkpertas Xumusa — MznatensctBo «HoBbIH auck», 2005.
1C: Penerurop. Xumus. — 3A0 «1 Cy, 1998-2002 rr.
Otkpsitas Xumus — 000 «Duzuxon», 2003 .

Bupryanenas mkona Kupumna u Medoaus. Menuareka no xumun — «Kupumn u
Medonuii», 1999-2003 rr..

Ilepeuennb 00513aTEJALHBIX JIA0OPATOPHBIX, MPAKTHYECKHX, KOHTPOJbLHBIX
M IPYIruX BHJAOB PadoT

8 knacc

Yueonux I'abpuenan O.C., Cnaokoe C.A., Ocmpoymoe U.I'. «Xumusn 8 knaccy, M., /[pogpa, 2020
[Tpaktrueckas pabota Ne 1 «IIpuemsr oOparieHus ¢ J1abOpaTOPHBIM 00OPYAOBAHHEM)
ITpakTruyeckas padora Ne 2 «Pa3nenenue cmeceil (Ha mpuMepe OUUCTKU TTOBAPEHHOU COJIH)»
[IpakTuueckas padbota Ne 3 o teme «llomyuenue u cobupanue Kuciopoza, U3y4eHHe ero CBOMCTB»



[TpakTrueckas padota Ne 4 o reme «IlomyueHnue u cobupanue BOA0poaa, U3yUYeHHUE €ro CBOWCTBY
[TpakTuyeckas padora Ne 5 mo teme «IIpuroToBieHne pacTBOpPOB C ONpeAeIEHHON MacCOBO omei
pPacTBOPEHHOTO BELIECTBA

[TpakTuyeckas pabora Ne 6. Pemenue skcriepuMeHTaIbHbBIX 3a1a4 Mo TeMe « OCHOBHBIE KIIacChI
HEOPraHUYECKUX COCIUHEHUID)

T'abpuenan O.C., bepe3xkun I1.H. u opyzue «KonmpoavHsie u npoeepounvie padomol K yueOHUKY
T'abpuenana O.C. Xumusn 8 knaccy, M., /[pogpa, 2020 2.

Konrtponsnas padora Ne 1 o teme «BelmecTBa 1 XUMUYECKHE PEAKLITN

Kontponbnas padora Ne 2 o teme «Kucnmopoa. Bomopoa. Boga»

KonTponbnas padota Ne 3 mo reme "OCHOBHBIEC KJIACCHI HEOPTAaHUYECKUX COSTMHCHHA"
Kontponbnas padota Ne 4 mo teme «CTtpoeHHe aToMa. XUMHUUYECKAs CBS3hY

9 knacc

Yyeonux I'aopuenan 0.C., Cnaokoe C.A., Ocmpoymos U.I'. «Xumusn 9 knaccr, M., /[pogpa, 2020
[TpakTuueckas padbora Ne 1. «PenieHne s3KCiepUMEHTATBHBIX 32129

[IpakTuueckas pabota Ne 2 no teme «llomyueHue constHONM KUCTOTHI, U3y4YeHHE €€ CBOMCTB»
[Tpaktuueckas padota Ne 3 o reme «Ilonyyenne ammuaka, U3ydeHHUe €ro CBOMCTBY
[IpakTuueckas pabota Ne 4 o teme "l[lomyuenue yrinekucnoro raza. KadecrBeHHas peaxius Ha
KapOoHaT-uoH"

[IpakTuueckas pabora Ne 5. Pemienne skciepuMeHTaNbHBIX 3a71a4 0 TeMe «BaxHeline
HEMETAJUIbl U UX COCTUHEHUS

[IpakTuueckas pabora Ne 6 o teme "JKECTKOCTh BOJBI M METOMIBI €€ ycTpaHeHus "

[IpakTuueckas padota Ne 7. Perienue skcriepuMeHTaIbHBIX 33]1a4 M0 TeMe «BakHenime MeTaibl
U UX COECIUHEHUS

T'abpuenan O.C., bepe3xkun I1.H. u opyzue «Konmpoavnvie u npogepounvie pabomol K yueOHUKY
T'abpuenana O.C. Xumusa 9 knaccy, M., /[pogpa, 2020 2.

Kontponbnas padota Ne 1 o teme «IloBTOpeHue u yrirydieHne 3HaHUI OCHOBHBIX pa3/IesioB Kypca
8 Kiacca»

Kontponbnas padota Ne 2 o TeMe «JIEKTPOIUTUYECKAs AUCCOUALINS. XUMHUYECKUE PEAKIIUU B
pacTBopax»

Kontponbnas padota Ne 3 mo Teme «Bakueime HeMeTauibl U X COSTMHEHUS

KonTponbnas padota Ne 4 o reme «BakHei1ne MeTamuibl U UX COSIMHEHHSD

Kputepuu 1 HOpMBbI OIIEHKH PE3VJILTATOB OCBOCHUS MPOTrPAMMBbI
00YYAIOIIINMHUCH

Kpumepuu u nHopmvl ouenku 3HAHUN U YMEHUI O00YUAIOWUXCA 34 YCHIHBLIL OMEemn.
Onenka «5» cTaBUTCS, €ClIM YYEHMK: TOKa3blBaeT IITyOOKOE€ W TMOJHOE 3HAHUE U TIOHWMaHUe
BCETr0 MPOrPaMMHOr0 MaTepHalia; MOJHOE MOHUMAHHME CYLIHOCTH pPacCMATPUBAEMBIX MOHSITHUH,
ABJIEHUN W 3aKOHOMEPHOCTEW, TEOPHid, B3aUMOCBA3EH. YMEET COCTABUTH IMOJHBIA U MPaBUIbHBIN
OTBET HAa OCHOBE H3YyYEHHOI'O0 MAaTepHalia; BBIACIATH IJIABHBIE II0JIOKEHHUS, CaMOCTOSTEIIBHO
MOATBEPK/IaTh OTBET KOHKPETHBIMU MpUMepaMH, (paKTaMu; CaMOCTOSTEILHO U apryMEHTHPOBAHO
JenaTh aHayln3, 00OOIIEHUs, BBIBOJIBI, YCTAHABIMBATE MEXIPEIMETHBIE CBS3M (Ha OCHOBE paHee
MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIE CBSI3U, TBOPUECKH MPUMEHATH MOTYyYEHHbIE 3HAHUS
B HE3HAaKOMOM CHUTyallMM; IOCJIEIOBATENbHO, YETKO, CBA3HO, OOOCHOBAaHHO U 0€30IIMO0YHO
u3naratb y4eOHbIM MaTepuan. YMeeT COCTaBIIATh OTBET B JIOTMYECKOM MOCIIENOBATENbHOCTH C
UCTOJIb30BAHUEM TPUHATON TEPMHUHOJIOTHUHU; JeNnaThb COOCTBEHHBIE BBIBOABI;, (HOPMYIHPOBATH
TOYHOE OIPENEIIEHNE U NCTOJIKOBAHWE OCHOBHBIX ITOHATHM, 3aKOHOB, TE€OpH. MOXKET Ipu OTBETE




HE TIOBTOPSATH AOCIOBHO TEKCT yUeOHUKA; N3J1araTb, MaTepual JUTEPATyPHBIM SI3bIKOM; ITPABUIIBHO
U 00CTOATENbHO OTBEYATh HA JIOTOJHUTENIBHBIE BOMPOCHl YUUTEINs; CaMOCTOSITEIbHO U
pallMOHAIBHO  HUCMOJb30BaTh HAIJIAJHbIE TOCOOMS, CIPAaBOYHbIE MaTepuaybl, Yy4eOHUK,
JIOTIOJIHUTENBHYIO JIUTEPATypy, NEPBOUCTOUHUKH; MPUMEHITh CHUCTEMY YCIOBHBIX OOO3HAUYEHUMH
IIPY BEACHHUHU 3aIMCEH, CONMPOBOKIAIOIIMX OTBET; UCIOIb30BaTh Ul 10KA3aTeIbCTBA BBIBOJOB U3
HabOmoneHnit 1 onbITOB. CaMOCTOSITENIFHO, YBEPEHHO M 0€30IIMO0YHO TMPUMEHSET MOTy4YEeHHBIC
3HaHUS B pEIEHUM NPOOJIeM Ha TBOPYECKOM YpPOBHE; JIOMyCKaeT He 0ojiee OAHOTO HENO04YETa,
KOTOPBIM JIETKO MCIPABISET MO TPEOOBAHUIO YUYHUTENS; UMEET HEOOXOAMMBIE HABBIKH PabOTHI C
npubopamu, 4yepTeKaMHu, CXeMaMH, rpadukamy, KapTamM, COIYTCTBYIOUIMMM OTBETY; 3allMCH,
COIIPOBOXKAAIOINE OTBET, COOTBETCTBYIOT TpeOOBAHUSM.
Ouenka «4» craButcs, ecau ydyeHMK: IlokaspiBaeT 3HaHMs BCEr0 HM3Yy4YEHHOIO IMPOIPAMMHOIO
Marepuana. Jla€r IONHBIA M OPABUWIBHBIM OTBET HAa OCHOBE H3YYEHHBIX TEOPUM; IOIyCKAaeT
HE3HAYUTEJIbHbIE OIIMOKHN M HEJOYETHI IPU BOCIIPOM3BECHUN N3YYEHHOIO MaTepualia, HeOoJblIne
HETOYHOCTH TPH HCIIONB30BAaHUM HAyYHBIX TEPMHHOB WJIM B BBIBOJAX, OOOOLICHHUAX U3
HaOmoaeHni. Marepuan usnaraer B OnpeAeaEHHOMN JIOrnYecKol Mociae0BaTeNbHOCTH, IPU 3TOM
JIOMyCKaeT OJIHy HerpyOyro omumOKy win He OoJjiee JABYX HEJOYETOB, KOTOPHIE MOXET HCIIPABHUTH
CaMOCTOSITENILHO MPHU TPeOOBAHUM WIJIM HEOOJIBILIONW MOMOLIM MpenoJaBaTeis; HOATBEPKIAeT OTBET
KOHKPETHBIMHA IIPUMEPAMM; MPABWJIBHO OTBEYAET HA JIONOJIHUTEIBHBIE BOIPOCHI YUUTENSA. YMEET
CaMOCTOSITENILHO BBIJICNIATH INIaBHbIE TIOJI0XKEHUS B U3yUYCHHOM MaTepuaie; Ha OCHOBaHUU (aKTOB U
npuMepoB 0000maTh, [enaTh BBIBOABI. YCTAHABIMBATH BHYTPUIPEAMETHBIC CBS3H. MOXeT
IPUMEHSATH [10JTy4YEHHbIC 3HAHUS Ha MTPAKTUKE B BUJOU3MEHEHHON CUTYyalluu, COOII01aTh OCHOBHBIE
MpaBUja KyJIbTyphl YCTHOW pPEYM; MCIOJH30BATh TPU OTBETE HaydyHble TepMuUHBL. He oOmamaer
JOCTaTOYHBIM HABBIKOM DPAa0OTBHl CO CIPABOYHOHN JUTEpaTypol, y4eOHHKOM, MEPBOMCTOUYHHKOM
(mpaBUIBHO OpUEHTHPYETCH, HO paboraer MEJJIEHHO).
Ounenka «3» CTaBUTCH, €CIM YUYEHHUK: YCBaUBACT OCHOBHOE COJIepKaHKUe yueOHOro MaTepuasa, Ho
uMeeT MpoOesbl, HE MPEMSITCTBYIOLIUE JalbHEHWIIEMy YCBOEHHMIO MPOTrpaMMHOIO MaTepuana.
W3naraer Martepuan HeCHUCTEMaTH3UpPOBAHHO, (parMeHTapHO, HE BCerja IMOoCJel0BaTelbHO;
MOKa3bIBaCT HEJOCTATOYHYI0O C(HOPMHPOBAHHOCTH OTACIBHBIX 3HAHWA H yMEHHWH; ci1abo
apryMEeHTHUpPYET BBIBOJIbI U 0000IIEHUS, OMyCKaeT OIIMOKH MPpU UX (HOPMYIUPOBKE; HE UCIOIb3YET
B KayecTBE JI0Ka3aTeJbCTBa BBIBOJABI M OOOOLIEHMS] M3 HAONIOJECHUMN, ONBITOB WM JIOIYCKaeT
OMOKM MPU UX U3JI0KEHUU; NaET HEUETKHUE ONpe/ieeHnsl OHATHH. VcbIThIBaeT 3aTpyAHEHUS B
MPUMEHEHUN 3HAHWM, HEOOXOAMMBIX JJIsi pelleHUs 3a7ad pa3IUYHbIX THUIIOB, MPAKTUYECKUX
3aJJaHUi; TPU OOBSICHEHUH KOHKPETHBIX SIBJICHUN HAa OCHOBE TEOPHUIl M 3aKOHOB; OTBEYAET HEIOJIHO
Ha BOIPOCHl YYUTENss WM BOCIPOU3BOJIUT COJEpKAHUE TEKCTa ydyeOHUKA, HO HEAOCTATOYHO
[TIOHUMAET OTJAEIIbHBIE TIOJI0KEHHS, UMEIOILIME BaKHOE 3HAYEHUE B 9TOM TEKCTE, JIOIYyCKas OJHY-1BE
rpyobie OILINOKH.
Onenka «2» CTaBUTCS, €CIIM YYEHUK: HE yCBaMBAaeT M HE PACKPBIBAET OCHOBHOE COJEp)KaHUE
Marepuana, HE 3HAeT WJIA HE IOHUMAaeT 3HAYUTEIbHYH) YacTh IPOrPaMMHOIO MaTepuala B
npejenax IOCTaBJIEHHBIX BOIPOCOB; HE JejaeT BbIBOJAOB M 00o00meHuit. HMmeer cmabo
c(OpPMUPOBAHHBIE W HEMOJHbIE 3HAHMS, HE yMEEeT NPUMEHATh UX IPU PEIIEHUH KOHKPETHBIX
BONPOCOB, 3ajad, 3ajJaHuil mo oOpasiy. IIpm oTBeTe Ha OJMH BONpPOC JOIycKaeT Ooyiee JBYX
rpyObIX  OMIMOOK, KOTOpble HE  MOJKET UCHPAaBUTh  JaKe TMpU  IOMOLIM  yUUTEJNs.
Onenka «1» CTaBUTCS B ciyyae: HET OTBETA.

Kpumepuu u Hopmbl ouenKu 3HAHUI U YMEHUI O00YUAIOWUXCA 34 CAMOCHOAMEIbHbIE
nUCbMeHHbLE u KOoHmpovHble pabdombt.
Ounenka «5» craButcd, ecnu ydeHHUK: BwinmosHser paGoTy 6e3 ommOOK M /Miu/ JOMyCKaeT He
6onee onHoro Hemouéra. CobOmofaeT KyJlbTypy HHCBMEHHOW peud; MpaBuia O(OpMIICHUs
MMUCbMEHHBIX pabor.
OuneHka «4» cTaBUTCA, €CIM YYCHUK: BBINONHAET NUCHMEHHYIO pPa0OTy MOJIHOCTHIO, HO
JIOTTyCKaeT B Hel He Oosiee OTHOM HerpyOoil OMMOKM W OJHOTO Hemouéra u /wim/ He Oojee ABYX




Henou€ToB. ColOuoaeT KylabTypy MUCbMEHHOM peu, npaBuia oGopMIIeHUS MUCBMEHHBIX padoT,
HO -JIOITyCKAaeT HeOOoIbIINe MOMapKu npu BEJICHUU 3amnucei.
Ounenka «3» craBuTcs, eciu y4yeHUK: [IpaBUIBHO BBINOJIHSET HE MEHEE MOJIOBUHBI PabOTHI.
JlommyckaeT He Oonee ABYX TIpyObIX OMMOOK, WM He Oojiee OMHON TpyOoH, OIHOI HerpyOoit
OIMUOKH M OJTHOTO HeMouéTa, WM He Oosiee TpEX HEerpyObIX OMMOOK, UKW OJTHOW HErpyOoi OmnOKH
U TpEX HENOYETOB, MIIM MPU OTCYTCTBHM OHIMOOK, HO MPH HAJUYUU IATH HEJ0uETOB. Jlomyckaer
HE3HAYUTENIbHOE HEeCOOJIOJICeHHEe OCHOBHBIX HOPM KYyJIbTYpbl TMHCHMEHHOH peuH, MpaBuil
odopmiteHus MMCbMEHHBIX pabor.
Ounenka «2» cTaBUTCs, ecly Y4YeHHK: [IpaBUIbHO BBHIMOJHSET MEHEE IMOJIOBUHBI MUCHMEHHOU
pabotel. Jlomyckaer 4YHCIO OMMOOK H HEAOYETOB, TMPEBOCXOMASIIEe HOPMY, TpPHU KOTOPOU
MOXET ObITh BbICTaBJIeHA oleHKa "3". JlomyckaeT 3HAYMTEIBHOE HECOOJI0IEHHE OCHOBHBIX HOPM
KyJIbTYPBI TUCBMEHHOW PeuH, MpaBui 0(hOpMIICHUS TUCbMEHHBIX PaboT.

Ounenka «1» CTaBUTCS B cay4ae: Her OTBETA.

Kpumepuu U HOpMBL OUECHKU 3HAHUU U ymemu? oﬁyltaromuxc;l 3a npaxkmu4deckKue u

aabopamopmusvle paoomot.
Ounenka «5» craButcs, ecau: [IpaBuIbHONH CaMOCTOSITENBHO ONPEAENSET IENb JIAHHBIX
paboT; BBIMOJTHSACT paboty B MTOJTHOM 00BéMe c coOJroIeHUEM

HEOOXOIMMOM ' ITOCIIEIOBATEIFHOCTH — MPOBEACHUSI  ONBITOB, H3MepeHuid. (CaMOCTOSTENbHO,
pallMOHAIILHO BBIOMpPAeT M TOTOBUT Uil BBINOJHEHHS pPabOT HEoOXoauMoe 00OpyAOBaHHUE;
MPOBOJIUT JaHHbIE pPA0OTBI B YCIOBHUSX, OOECIEUMBAIONINX MOJYYCHHE HaWOOJIee TOYHBIX
pe3ynbratoB. [paMOTHO, JIOTMYHO ONHMCHIBAET XOJ NPAKTHYECKHX (I1a0OpaTOpHBIX) padoT,
MPaBUIHHO (POPMYIIHPYET BBIBOABI; TOYHO M AaKKypaTHO BBHIMOJNHSAET BCE 3alMCH, TaOJHIIBL,
PHCYHKH, YepTekd, Tpaduku, BbuuciaeHus. [IposiBisier OpraHM3alMOHHO-TPYAOBBIC YMEHUS:
MOJICP)KUBAET YHUCTOTY pabodero Mecta, HOpsIOK Ha CTOJE, SKOHOMHO PAaCXOAyeT MaTepHalbl;
cobmroaet npaBuiia TEXHHUKH 0€30IaCHOCTH pu BBITIOJTHEHUH pabor.
Onenka «4» craBUTCH, €CIOM YYEHUK: BpIMonHseT npaktuuyeckyro (1abopaTopHyro) paboTy
MOJTHOCTBIO B COOTBETCTBHH C TPEOOBAHUSMHU IPH OLCHUBAHUU PE3YJIbTaToOB Ha "5", HO JOmycKaer
BBIUUCIICHUSX, H3MEPEHHSIX JBa — TPH HEJ0UYETa WIHM OJHY HErpyOyro OmHMOKY W OJMH HEIOYET.
ITpu odopmiennu paboT AOMyCKaeT HETOYHOCTU B ONMMCAHUM XOJa JIEHCTBMIA; /€1aeT HEMOJIHbIe
BBIBO/IbI npu 0000111eHIH.
Ounenka «3» craButcs, ecnu yuyeHMK: [IpaBuiibHO BbImosHseT paboTy He MeHee, yeM Ha 50%,
OJHaKO OOBEM BBHIMOJHEHHOW YacTH TaKOB, YTO TIO3BOJISIET TOJYYHTH BEPHBIC PE3YJIbTAaThl U
clienaTh BBIBOJABI 110 OCHOBHBIM, NPUHIMIHAIBHBIM BaXHBIM 3anayaM pabotel. [logOupaer
o0opyIoBaHWE, MaTepuall, HAYMHAET pPabOTy C TOMOUIBIO YYHTENS; WIH B XOJE MPOBEIACHUS
U3MEpEeHUH, BBIYUCICHUNA, HAOMIOJEHUN JOIMyCKaeT OIIMOKH, HETOYHO (OPMYIHPYET BHIBOJHI,
0006menus. [IpoBoauT paboTy B HEpAMOHAIBHBIX YCIOBHSIX, YTO NPUBOIUT K IIOJYYECHHUIO
pe3yabTaTOB € OOJBIIUMM MOTPEIIHOCTAMH; WIM B OTYETE JOIMyCKaeT B OOIIEH CI0XXHOCTH HE
Oonee NByX OMIMOOK (B 3amuCAX YWCEN, PE3YyIbTAaTOB W3MEPEHMM, BBIYMCICHUM, COCTABICHUH
rpaduKoB, TabIMII, CXeM U T.1.), HE UMEIOIIUX I JaHHOW pabOThl MPUHIMIINAIBHOTO 3HAYEHU,
HO TIOBJMSBIIMX Ha pe3yJbTaT BHINOJIHEHUsS. Jlomyckaer rpyOyro OmmMOKY B XOJ€ BBIIIOJHEHUS
paloThl: B 00BSICHEHUH, B 0(OPMIIEHUH, B COOJIIOACHUH MTPABUI TEXHUKU 0€30MacHOCTH, KOTOPYIO
YYEHUK HCTIPaBIISIET o TpeOOBaHUIO YUUTEIIS.
Ounenka «2» cTaBUTCH, €Clid yueHHK: He ompenenser caMOCTOSTENbHO 11elb paboThl, HE MOXKET
0e3 TIOMOIIM YYHTENsl TOATOTOBUTH COOTBETCTBYIOIIEE OOOPYAOBAHHE; BBIOIHSIET pabOTy He
MOJTHOCThIO, M OOBEM BBIOJHEHHONM YacTH HE IMO3BOJSET CHENaTh IPaBHJIbHBIE BBIBOJIBL.
Jlomyckaer aBe u Oojee rpyOble OmMOKM B X0jA€ paboOT, KOTOpPbIE HE MOXET HCIPAaBUTH IO
TpeOOBAaHUIO TENarora; WIM TNPOU3BOIUT HW3MEPEHUs, BBIYMUCICHUS, HAONIOJCHHUS HEBEPHO.
Ouenka «1» CTaBUTCS B caydae: HET OTBETA.

Kpumepuu oyenku mecmogvix 3a0anuii ¢ HomMouibio Koygguyuenma yceoenua K



K=A:P, rne A — 4KCT0 PaBUIIBHBIX OTBETOB B TECTE

P — 001iee yunciio orBeTOB

Koadpumment K OrneHka
0,9-1 «S5»
0,8-0,89 «4»
0,7-0,79 «3»
Memnbiie 0,7 «2»
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