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KOHTPOJIbHBIX U APYTUX BUJIOB paboT

Kputepun 1 HOpMbI OLIEHKH PE3YyJIBTaTOB OCBOCHUS
POrpaMMbl 00yHarOIIUMHCS
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®enepanpHas paboyas mporpaMma Mo ydeOHOMY npeaMery «Xumush» (06a30BbIid
ypoBeHb) (mpeamerHas o0nacTh «EcTecTBeHHO-HAy4YHBIE TMPEIMETHI») BKIHOYACT
MOSICHUTEBHYIO 3aIMCKY, COIepKaHue 00ydeHUS, TUTAHUPYEMbIC PE3YIbTAaThl OCBOCHUS
IPOrpaMMBbl [0 XUMHUH, TEMATUYECKOE TUIAHUPOBAHUE.

[TosicHuTenpHass 3amucka OTpakaeT OOIIME IeIM W 3aJayd U3YUYCHHUS] XHUMUH,
XapaKTePUCTUKY TCUXOJOTUUECKUX MPEANOChUIOK K €€ H3YyYEeHHIO OOyYarollUMMUCH,
MECTO B CTPYKType Y4eOHOro IjlaHa, a TaKXke MOJAXOJbl K OTOOpY CoJepKaHus,
K OINPEEICHUIO TUIAHUPYEMBIX PE3YIbTATOB.

Conepxanue OOydYeHHSI PACKPBIBACT  COJEPIKATCIbHBIE JMHUH, KOTOPHIE
MpeiararoTcs i 00s3aTeIbHOI0 U3YUYEHHUS B KaXJOM KJIacC€ Ha YPOBHE OCHOBHOIO
o0111ero oOpa3oBaHusl.

[InaHnupyembie pe3yJbTaTbl OCBOCHHUS MPOrPAMMBI IO XUMHUHU BKIHOYAIOT
JUYHOCTHBIE, METalmpeJAMETHbIE pPe3yJIbTaThl 3a BECh MEPHOJ OOYUYEHUs] Ha YPOBHE
OCHOBHOT'O 00I1Ier0 00pa30BaHUsl, a TAKXKE MPEAMETHbIE JOCTHXKEHUSI 00YydYaronierocs
3a KaXKJIbI¥ TOJ] O0y4eHHUs.

HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmmMa Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUsl COCTABIICHA
Ha OCHOBe TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM
MporpaMMbl  OCHOBHOTO 001iero oOpazoBanus, mpeactaBieHHbix B OI'OC 00O,
a TaKke Ha OCHOBE (QefepalibHOM paboueil MporpaMMbl BOCIHTAHHUS U C YUETOM
KOHUENIMK TpenojiaBaHus ydeOHoro mnpeamera «XuMHs» B 00pa3oBaTelIbHbBIX
opranuzauusax Poccuiickon denepanuu.

[IporpamMma no XxuMuu pa3paboTaHa C LENbI0 OKa3aHUs METOAMYECKON MOMOIIH
YUHUTEIIO0 B CO3IaHUH pabouei MporpaMMsl 10 y4eOHOMY MPEAMETY.

[Iporpamma o xumMuu Aa€T IpeAcTaBICHUE O LEJISIX, 00IIeH cTpaTeruu 00yueHus,
BOCIUTAHUA W  Pa3BUTHS  OOydYarOIIMXCS  CpPEACTBAMH  y4eOHOro  IpeaMeTa,
yCTaHaBJIMBAaeT  00s3aTellbHOE  MPEAMETHOE  COJAEpX aHue,  MPeAyCMaTPUBAET
pacrpeaeneHne ero mo KiaccaM U CTPYKTypPUPOBAHHUE MO pa3iesaM U TEMaM MPOrPaMMBbI
0 XUMHUH, ONpENEseT KOJIWYECTBEHHbIE M KAYECTBEHHbBIE XapaKTEPUCTUKU
COZECP/KAHUSA, PEKOMEHIYEMYIO IIOCIEA0BATEIbHOCTh H3YyYEHUS XUMUU C YYETOM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKM Yy4eOHOTO Tpolecca,
BO3PACTHBIX OCOOEHHOCTEH OOydaroluXxcs, OINpeAesieT BO3MOXKHOCTH IpeIMeTa
JUIsL peanu3aluuy TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTEebHOU
nporpaMmMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a Takxke TpeOOBaHMI
K pe3yJpTaTaM OOy4YeHHMsS XMMHHM Ha YPOBHE IeJIeld M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-II03HABATEIILHON ESITEIIbBHOCTH 00YUYaroIIerocs Mo OCBOCHUIO Y4eOHOTO
COJICPKAHUSL.
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3HaHMEe XHMMHH CIYXUT OCHOBOM [Isi (OPMHUPOBAHMS  MHUPOBO33PEHUS
oOy4Jarouierocsi, ero NnpeAcTaBiIeHU O MaTepUaJbHOM €JIMHCTBE MHpPA, BAXKHYIO POJIb
UrparoT (hopMuUpyeMble XWMHEHW NPENCTABICHUS O B3aMMOINPEBPANICHUSX DSHEPTHH
U 00 DSBOJIOUMHU BEUIECTB B TMPUPOJE, O NYTIX PEIICHUS TJIOOAIbHBIX MPOoOIeM
YCTOMYMBOI'O PAa3BUTHUS 4YEJIOBEYECTBA — CBIPBEBOM, DJHEPreTUYECKOM, NHUIIEBOU
1 KOJIOTMYECKOM 0€3011acHOCTH, MPOOJIEM 3JpaBOOXPAHEHHS.

N3yuyenne xumun:

CIIOCOOCTBYET pealii3allii BO3MOXHOCTEH NIl caMOpa3BUTHUS U (OPMHUPOBAHUS
KyJbTYPBI IMYHOCTHU, €€ 001IeH U PYyHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJIaJl B (OPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOy4Jarommxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbHOM  y4yeOHOM  JIeATeIbHOCTH,
AKCIIEPUMEHTANIbHBIX U HMCCJIEAOBATEIbCKUX  YMEHHH,  HEOOXOJIUMBIX  Kak
B [TOBCETHEBHOM KU3HU, TaK U B MPOPECCUOHAIBHOMN JESATEIHHOCTH;

3HAKOMHUT CO CIENU(UKON HAYUHOTO MBIIIUICHHUS], 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3I HAa €OUHCTBO NPUPOJBI M YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM 3TalOM
B (hopMUPOBaHNH €CTECTBEHHOHAYYHOM rPaMOTHOCTH O0YYarOIINXCs;

croco0cTBYET (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYUYHbBIM
3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUYECKOE 00pa3oBaHUE
oOyyJaronmxcsi.

JlanHbpie HampaBlieHHS B OOYYEHHH XHUMHH OOECNEYMBAIOTCS CHEIUpUKON
COJIepKaHMsl y4EeOHOTO TIpeaMeTa, KOTOPBIN SBIISIETCS EIarOrMuYeCKy aIalTUPOBAHHBIM
OoTpakeHueM 0a30BOI HAYKU XUMHH HA ONPEIETIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumMuum Ha ypoBHE OCHOBHOrO 001Iero oOpa3oBaHHS OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHSITHH XUMHUHM, OCHOB
HEOPraHMYECKOW XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSITUNA OpraHUYECKOU
XUMUHU.

CtpykTypa cojep)KaHHs TMPOrpamMMbl MO XUMHUU C(HOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOTO NoJ1X0/1a K €€ nzydeHuto. Coaep:kaHnue CKJIabIBA€TCsl U3 CUCTEMBI MOHATUI
0 XMMHUYECKOM 3JIEMEHTE M BEILIECTBE U CHUCTEMbI MOHITUH O XMMHUYECKOW PEaKIUU.
O06e 3TH cucTeMbl CTPYKTYpPHO OPraHM30BaHbl MO MPUHIUIY MOCIEI0BATEIHHOTO
Pa3BUTHS 3HAHUW Ha OCHOBE TEOPETHUUECKUX MPECTABICHUIN pa3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnonnueckoro 3akona /{.11. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

y4EHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

IpeCTaBlICHUN 00 3JIEKTPOTUTHYECKOM JUCCOLMALIMY BEILIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH MTOTYYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K IPYTOMY,
BBITIOJIHSIST  (YHKIIMA OOBSICHEHWS ¥ TPOTHO3UPOBAHMSI CBOWCTB, CTPOCHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U TIOJIYYEHUS U3y4AEMBbIX BEILIECTB.
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OcBoeHue nporpaMMbl M0 XMMHUHM CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS
O XMMHYECKOW COCTABJIAIOIIEN HAy4YHOW KapTUHBI MHpPAa B JIOTHKE €€ CHUCTEMHOU
MPUPOBL, HEHHOCTHOTO OTHOLIECHUS K HAYYHOMY 3HAHUIO U METO/AaM ITO3HAHUS B HAYKE.
N3yueHnne XxuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3YUYEHHBIX YUYECOHBIX
npeaMeToB: « Okpyxaromui Mupy», «buonorus. 5—7 knaccs» U «Pu3nka. 7 Kiacey.

[Ipu M3yyeHUU XUMUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB XMUMHYECKOM
HayKd KakK 00JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHMS, NMPAKTUYECKOM J1E€ATEIbHOCTH
YeJIIOBeKa M KaK OJIHOIO W3 KOMIIOHEHTOB MHMPOBOM KyJbTYphL. 3ajadya y4eOHOro
npeiIMeTa COCTOMT B (DOPMUPOBAHUM CUCTEMBbl XMMHUYECKHX 3HAHUN — BaKHEUIIUX
(aKkTOB, MOHSTHI, 3aKOHOB M TEOPETUYECKHUX IIOJOKEHUM, TOCTYMHBIX OO0OOIIEHMI
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAYKH, B MPUOOIIEHWH K HAyYHBIM METOJaM
MO3HAHUS TIPU M3YUYCHUM BEIIECTB W XHUMHUYECKUX peakiui, B (QOpMUPOBAHUU
M pPa3BUTHM TO3HABATEIbHBIX YMEHHU U UX MPUMEHEHUU B y4EOHO-IIO3HABATEIIHHOU
U y4eOHO-UCCIEOBATENbCKONM  JESITENbHOCTH, OCBOCHHU IMpaBWil  0€30IacHOro
oOpalieHus ¢ BEIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3yyeHUM XHUMHUU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUsl BAXKHOE
3HaYEHUE MPUOOPENH TaKHUE LU, KaK:

(dbopmHpoBaHue MHTEJUIEKTYJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K €aMO00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOATEIbHOMY TMPUHATHIO PpELIECHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

HaIpaBJIECHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYECKOE€ NPHOOUIEHHE OO0YyYaroluXxcs
K CaMOCTOATEJIbHOW MO3HABATEIbHOM NESITEIbHOCTH, HAYYHBIM METOJAM I1O3HAHUS,
(opMUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

oOecrieueHre yclIoBUM, CIIOCOOCTBYIONINX MPUOOPETEHUIO 00YJAIOITUMHUCS OMBITA
pPa3HOOOpa3HOW JAESATENbHOCTH, MO3HAHUS W CaMONO3HAHMS, KIHOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHUE JIJISl PA3JIMYHbBIX BHJIOB
JESTENIbHOCTH;

dbopmupoBanue o01IeH QYHKIIMOHATLHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHCJIC YMEHUI OOBSCHATH U OIEHUBATD SIBJICHUS OKPYKAIOIIET0 MUPA, UCTIONb3YS
3HAHUS W OMBIT, MOJYYCHHBIC MPU U3YUYEHUH XUMHH, NMPUMEHSITh WX TPHU PEUICHUU
po0JeM B TOBCEAHEBHOM KM3HU U TPYAOBOU NEATEIbHOCTH;

dbopMupoBaHre y OOYYaIOMUXCS TYMaHUCTHYECKUX OTHOIICHUHN, MOHUMAaHUS
IEHHOCTH XUMHUYECKUX 3HAHUM [JI1 BBIPAOOTKH SKOJOTMYECKU II€JIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM JAEATEIBLHOCTU B LEISIX COXPAaHEHUSI CBOETO 370POBbs U
OKpY’Karolel IPUPOJHON CPELBI;

pa3BUTHE MOTHUBAIlMM K OOyYEeHMIO, CIOCOOHOCTEH K  CaMOKOHTPOJIIO
Y CAaMOBOCIHMTAHHUIO HA OCHOBE YCBOEHHS 00I1I€UeI0BEUYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MpOGUJIs U HAPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHus.

OO01iee 4yuCIO0 4YacoB, PEKOMEHJOBAHHBIX ISl M3yYeHUs] XUMuUHU, — 136 yacos:
B 8 kiacce — 68 yacoB (2 yaca B HeJieq0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIHO).
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JUig KaX10ro Kiacca NpeayCMOTPEHO Pe3epBHOE YU4EOHOE BpeEMSs, KOTOPOE MOKET
OBITh UCIIOJIB30BAHO YYaCTHUKAMU 00Pa30BaTEIHLHOTO IIpoIecca B HeNax (GOpMHUPOBaAHUS
BApUATUBHOM COCTABJISIIONICH COJIepKaHUs KOHKPETHOM paboyeil mporpammel. [Ipu aTom
oOsi3arenpHas (MHBapUaHTHAs) 4YacTb COAEpPXKAHUS IPEeIMETa, YCTaHOBJICHHAs
MPUMEPHON paboyell mporpaMmoii, U BpeMsl, OTBOAMMOE Ha €€ U3yUYEHUE, JOHKHBI OBbITh
COXPaHEHBI MTOJHOCTHIO.
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COIEPKXAHUE OBYYEHMUA

8 KIIACC

IlepBoHauyabHbIE XMMUYECKHE IOHSATHS

[Ipeamet xumun. Posib XuMHUM B ’KU3HU YeJOBeKa. XUMHS B cucTeMe Hayk. Tena u
BenecTBa. dusnyeckue cBOMCTBA BElIECTB. ArperaTHoe COCTOsiHUE BeliecTB. [loHsTue
0 MeToAax IMO3HaHHWA B XuMuU. Yuctele BemecTBa M cMmecH. CrocoObl pa3iaeneHus
cMecel.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 371eMEeHTbl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTeie 1 c0XKHBIC BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumudeckas Qopmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewlecTB. OTHOcCUTeNbHass aToMHas Macca. OTHOCUTENbHas
MOJIEKyJIsIpHasl Macca. MaccoBasi 1011 XUMHUYECKOTO JIEMEHTA B COSMHEHUH.

KonuuectBo BemectBa. Moiib. MossipHas macca. B3aumMocBsI3b koJindecTBa, Macchl
U 4YHCla CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacu€tel mo QopmynamM XUMHUYECKHX
COCIMHEHMM.

duznyeckue U XUMUYECKHE SIBICHUS. XUMUYECKasl peakiys 1 e€ MpU3HaKku. 3aKOH
COXPaHEHHUsI MacChl BeIIeCTB. XUMHUECKue ypaBHeHHUs. Krnaccubukanms XUMAYECKUX
peakiuii (COeTMHEHUS, Pa3JIOKEHUS, 3aMeIeHs, 0OMEHa).

Xumuueckuu 3KCnepumenm:

3HAKOMCTBO C XHMMHUYECKOM IMOCYyAOH, MpaBuUjaMu padOThl B JIabOpaTopuu M
npuémMamMu oOpalneHuss ¢ J1abopaTOpHBIM OOOpPYJOBaHUEM, W3YUEHHUE M OINHCAHUE
(bu3nyecKux CBOMCTB 00pa3IOB HEOPraHMUECKUX BEIECTB, HAOMOACHUE (HU3UYECKUX
(ru1aBiieHHE BOCKA, TastHUE JIbJIa, pACTUPAHUE caxapa B CTYNKE, KUTIEHUE U KOHJEHCAIUs
BOAbI) M XUMHUYECKUX (TOpEHUE CBEYM, NPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBIEHUM, HAOIOJIEHUE W ONKMCAHWE TMPU3HAKOB
MPOTEKAHUSI XMMHYECKUX peaKuuid (pas3ioKeHHe caxapa, B3auMOJICUCTBUE CEPHOU
KHCIIOTBI C XJIOpUJIOM Oapusd, pazioxkenue ruapokcuna meau (II) mpu HarpeBanuu,
B3aUMOJICUCTBHE Kene3a ¢ pactBopoM conu menu (II), m3ydenne cnocoOoB pazaeneHus
cMecedd (Cc TIOMOIIBI0O MarHuTa, (QUIBTPOBaHWE, BHIIAPUBAHUE, JUCTUJUISIINS,
xpoMmarorpadusi), MPOBEJACHUE OYUCTKUA MOBAPEHHOW COJM, HAOIIOJIEHUE U ONMUCAHUE
pEe3yAbTaTOB NPOBEIEHHS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MacChl,
co3JaHue MoJieiell MOJIeKyJ I (IIapOCTEPKHEBBIX).

BaskHeiilue npeacraBuTe Il HEOPraHMYECKUX BelIeCTB

Bo3znyx — cMech razos. Cocras Bo3yxa. Kuciopon — 3J1eMEHT U TPOCTOE BELIECTBO.
HaxoxneHue kuciaopoja B npupoze, (pu3nueckue U XMMUYECKUE CBOMCTBA (peakUuu
ropeausi). Oxcuzasl. I[lpumenenue kucimopoaa. CrnocoObl MOIYYEHHUS KHCIOPOAA
B jaboparopun u mnpombiiuieHHOCTH. KpyroBopor kuciopoga B mpupoae. O30H —
JJIOTPOTIHAsA MOAU(DUKALIMS KUCIOPOAA.
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TeroBoit 3 (hekT XUMHUYECKON peakiuy, TePMOXUMHUYECKHUE YpaBHEHUS, DK30-
U DHIOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojdb W METaH. 3arpsi3HEHUE BO3/yXa,
yCWJICHHE MapHUKOBOTO 3 deKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BemiecTtBo. HaxoxkaeHune BomopoAa B IMPUPOJE,
(bU3UYeCcKre U XMMUYECKHUE CBOMCTBA, MPUMEHEHNE, CIIOCOOBI moaydeHus. Kuciorer u
COJIN.

MonsipHbIil 006EM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHHSIM.

dusnueckre cBorMcTBa BOAbl. Bona kak pactBopurens. PactBopsl. HackllieHHbIE 1
HEHACBIILICHHBIE pacTBOPBI. PacCTBOPUMOCTE BemiecTs B BoJe. MaccoBas 107 BEIIECTBA
B pacTBOpe. XUMHYECKHE CBOWCTBA BOAbL. OcHOBaHMs. Poiib pacTBOPOB B IPUPOJE U
B )KM3HHM 4esoBeKa. KpyroBopoT BObI B mpupoe. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa
Y OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heopranumdeckux coenuHenuit. Oxcuasl.  Kriaccudukarms
OKCH/JIOB: coJiIeoOpa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosieoOpasyrome. Homenknatypa okcuoB. @u3nyeckue U XMMHUYECKHE CBOMCTBA
okcu10B. [lomydenue okcnuIoB.

OcHoBanusi. Knaccudukaius 0CHOBaHMI: MIENOYHM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuii. @PU3MYECKME UM XUMHYECKHME CBOMCTBA OCHOBAHMIA.
[Tosryuenne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. dusnueckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOoCcTM MeTtaiuioB H.H. bekerona. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coned. ®Pu3nMyecKMe M XHUMHUYECKHE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnyeckas CBsI3b MEKY KIIACCAMU HEOPTAHUYECKUX COCIMHEHU .

Xumuueckuii sxchepumenm:

KaueCTBEHHOE OIpEJeIeHHe COAEpKaHUd KHUCIOpoJa B BO3JyXe, MOJIyYCHHE,
coOupanue, pacro3HaBaHWE W H3YyUYCHHE CBOWCTB KHCIOpOja, HaOII0ICHNE
B3aMMO/ICHCTBUSL BEUIECTB C KUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS W MPEKpalleHUs
roperus (Moxkapa), O3HAKOMJIEHHWE C 00pa3llaMH OKCHUJOB W OINHCAHHE MX CBOMCTB,
noyiydeHue, coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOWCTB BOJOpoja (TOpeHue),
B3auMoJjielicTBue Bojgopoaa ¢ okcuaom wmeau  (II)  (Bo3MOXXHO HCHOJIB30BaHUE
BUJICOMATEPHAIIOB), HAOJI0IeHUE 00PA3IIOB BEIIECTB KOJTUIECTBOM | MOJIb, HCCIIEIOBAHUE
0COOEHHOCTEH PacTBOPEHHUS BEIIECTB C Pa3IUYHONW PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C OIMPEIAEIEHHON MACCOBOU JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE
BOJbl € MeTauilaMu (HaTpueM U KajiblueM) (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAITIOB), HCCIEIOBAaHUE OOpa3l0B HEOPTraHUYECKUX BEIIECTB PA3ITMUYHBIX
KJIaCCOB, HAOIIOACHHE U3MEHEHUSI OKPACKU UHUKATOPOB B pACTBOPAX KUCIIOT U IIEJIOUEH,
u3yuyeHue B3aumognenctsus okcuaa meau (II) ¢ pacTBopoM cepHOW KUCIOTHI, KUCIOT
C MeTajUlaMH, pEeaklMi HeWTpaliu3aluu, IOJTYyYEHHUE HEPACTBOPUMBIX OCHOBAHUH,
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BBITECHEHHUE OJTHOTO METAJIJIA IPYTUM U3 PacTBOPA COJIM, PEILIEHUE DKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenmme Kiiaccbl HEOPraHUYECKUX COEAUHEHUID.

IMepuoanueckuii 3akoH u Ilepuogmueckasi cucremMa XHUMHYECKHX 3JIEMEHTOB
.. MenneneeBa. CtpoeHue aromMoB. XuUMHYECKass CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

[TepBbie MONBITKU KiIacCU(UKALMN XUMUYECKUX 3yieMeHTOB. [loHsTHe 0 rpymnmax
CXOJIHBIX 3JIEMEHTOB (I1I€JIOYHBIE U MIEJIOYHO3EMEIbHBIE METAJUIbI, TAJIOTEHbI, MTHEPTHBIC
ras3sl). DJIE€MEHTBI, KOTOpbIe 00pa3zyIoT aM(pOTEpHbIE OKCUABI U TUAPOKCHUIBI.

[lepuoguueckuit 3akoH. Ilepuonnueckas cuUcTeMa XHUMHUYECKHX DJEMEHTOB
J.1. MenpaeneeBa. Koporkonepuoanas u aiuuHHonepuoanas dhopmel [lepuoauueckoit
cucteMbl xuMuueckux 3seMeHToB .M. Menneneesa. Ilepuoapl u rpynibsl. PusndecKuii
CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIAa U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CocTtaB aroMHbIX siaep. M3otombl. OnekTpoHsl. CTpoeHHe
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XMMHUYECKUX 3JIeMEeHTOB llepuoanueckoit
cucrembl JI.MI. Menneneea. XapakTEpUCTHKA XWMHYECKOTO OJJIEMEHTAa II0 €r0
noJioxkeHuro B [lepuognueckoi cucreme .M. Menneneena.

3aKOHOMEPHOCTH MW3MEHEHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyNIaM U MepruoaaMm.

3nauenne Ilepumoamyeckoro 3akoHa u Ilepmoamyeckorl CHUCTEMBI XMMHUYECKHUX
AJIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. .M. Menaenees — yu€HbIl U IpakKIaHUH.

Xumuueckass  cBs3b.  KoBaneHTHass  (ToJisipHas W HEMOJSIpHAsi)  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAS CBS3b.

Crenenb okucieHus. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKHUCIIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii sxcnepumenm:

H3yuyeHHEe oO0pa3loB BEIIECTB METANIOB M HEMETAJUIOB, B3aMMOJCHCTBHE
THAPOKCUIA IIMHKA C pacTBOpaMU KHUCIOT M IIeJoYed, IPOBEJICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakivil (ropeHue,
peaKIuy pa3oKeHUs, COSTUHEHUS ).

Meoscnpeomemmuvie cés3u

Peanuzanust MexXnpeAMETHBIX CBSI3€H NpU M3yYEHMH XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATUH, TaK
W TIOHATHH, SBISIIOIIMXCS CHUCTEMHBIMHM JJI1 OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO01ue ecTecTBEeHHOHAYYHbIC TTOHSATUS: HAYUYHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHajgu3, CHUHTE3, KIaccupUKaIus, TMepUOJUIHOCTh, HAONIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: MaTtepusi, aToOM, FJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIa, OJJICKTPUYECKUN 3apsil, BEIIECTBO, TEJO, OO0BEM,
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arperaTHoe COCTOSTHHE BEIECTBA, T'a3, (M3MUECKUE BEIWYUHBI, SIUHUIIBI U3MEPEHUS,
KOCMOC, TJIaHETHhI, 3BE3/1b1, COJIHIIE.

buonorus: hbotocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE TIOPOJBI, IMOJIC3HBIE
MCKOIIaeMbI€, TOIIJIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XMU4ecKasi peakuus

[Tepponnueckuit 3akoH. llepmoguueckas cucremMa XUMHYECKUX JJIEMEHTOB
J.1. MenneneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHECHHHM CBOMCTB
XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAJIWS, KaJIbLHS U UX COCAUHECHUI
B COOTBETCTBHUH C MOJIOKEHUEM AJIEMEHTOB B lleproanueckor cucTeMe U CTpPOCHUEM HX
aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMUYECKON CBSI3U. THUIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPHUCTAJUIMYECKOM pEMIETKM W BHUAA
XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIINXCS K PA3JIMYHBIM KJIaCCaAM HEOPraHUYECKUX COCTUHEHU,
TEHETUYECKas CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus  XUMUYECKUX  peakiuid 1O  pa3lMyHBIM  TpU3HAKaM
(MO 4YHCIly W COCTaBy Y4YacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3 (DEKTy,
M0 WM3MEHEHUIO CTEMEeHEH OKHUCICHHS XWMUYECKHX OJJIEMEHTOB, IO OOpPaTUMOCTH,
[0 yYacTHIO KaTajau3atopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMU, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[TonsitTue O CKOpOCTH XUMHUYECKOM peaknuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHMHYECKUX peakiusx. [loHsATHE O TOMOIE€HHBIX M TETePOreHHBIX
peakuusx. [lomstne o karanuze. [loHsiTHE O XMMHUYECKOM  PaBHOBECHM.
@akTOphkl, BAUSIONIME HA CKOPOCTh XUMUYECKOW PEAaKIUU U MOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCAUTETbHO-BOCCTAHOBUTENBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuu. CocTaBieHUE YPABHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OaiaHca.

Teopusi 3NEKTPOJUTUUECKON AUCCOIMALMU. DJIEKTPOJHUTHI U HEIIEKTPOJIUTHI.
Katuonbl, aHuoHBI. MexaHM3M JUCCOLMAIMM BEHIECTB C PAa3JIMYHBIMU BUJIAMHU
XUMHU4eckoil csizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu moHHOro oOmeHa. YcCIOBUS MPOTEKaHUS pPEAKIUHA HMOHHOro OOMeHa,
MOJIHBIE M COKPAIIEHHBIE HOHHBIE YpaBHEHUS peakiuii. CBOMCTBa KUCIOT, OCHOBAHUN U
COJIel B CBETE MPENCTaBICHUN 00 AJICKTPOIUTHUECKOW aucconmanuu. KayecTBeHHBIC
peakunu Ha UoHbL. [IoHsATHE O THapOIN3E COJEH.
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Xumuueckuii sKchepumenm:

O3HAKOMJICHHE C MOJACISIMH KPUCTALIMYECKUX PEMIETOK HEOPraHMYECKHUX
BEIIIECTB — METAJJIOB M HEMETAJUIOB (TpaduTa M amMasa), CIOKHBIX BEIIECTB (XJIopuaa
HATpHs), UCCIICOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIMM OT BO3JCHCTBUS
pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE JJICKTPONPOBOJHOCTH PACTBOPOB BEIECTB,
mpoIriecca AUCCOIUAINA KUCIIOT, MIEN0YeH U coyieid (BO3MOXKHO HCITOJIh30BAHUE BHUJICO
MaTepuajoB), IPOBEJCHUE OIBITOB, WITIOCTPUPYIOIIUX MTPU3HAKHA TPOTEKAHUS PEaKIIUMA
HOHHOTO 0OMeHa (00pa3oBaHUE OCaKa, BBIJCICHHE Ta3a, 00pa30BaHKE BOJIbI), OMBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakivili (ropeHue,
peaKkIuy paslioKEHUs, COCAWMHEHHUs), pacClO3HaBaHUE HEOPTraHWYECKUX BEIIECTB
C TIOMOIITHI0 KQY€CTBEHHBIX PEAKITN HA MOHBI, PEIICHNE AKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTassibl U X cOeIMHEHUS

OO6m1as xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHbIC
creneHu okucienus. CtpoeHue u GU3nIecKrue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB.
XHUMHYECKHE CBOMCTBA Ha MpUMEpe XJopa (B3aUMOJEHCTBHE C MeETaJUIaMH,
HEMETaJlIaMH, I1esio4amu). XjaopoBogaopo. ComsiHast KACIIOTa, XUMUYECKUE CBOMCTBA,
MoJIy4eHue, NpuMeHeHue. J(eiicTBue XJiopa U XJIOPOBOJAOPOJA HAa OpraHU3M YeJOBEKa.
Baxxnelmue XJI0pUIabpl U KX HAXO0KACHUE B IPUPOJIE.

Oo6mmas xapaktepuctuka 351eMeHTOB VIA-rpytibl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u  (GU3UYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJa U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMK KUCIOPOAA U CEPBHI.

Xumuueckue cBoicTBa cepbl. CepoBOAOpPOA, CTPOEHUE, PU3NUECKHE U XUMHUYECKHE
cBoicTBAa. OKCHIIBI CEpPBl KAK MPEACTABUTEIN KUCIOTHBIX OKCUIIOB. CepHasl KUCIIOTa,
dbu3nUecKkue U XMMHYECKUE CBOMCTBa (00IMEe Kak MpeJACTaBUTENs Kiacca KUCIOT U
cnenuuyeckne). XuMUYECKHUE PEaKlnu, JIEXKAIIHe B OCHOBE MPOMBIIIIIEHHOTO cr1oco0a
NOJIyYeHHUs cepHOUl KUCIOThI. [IpruMeHenue cepHoil KucinoTel. Coau CEpHOM KUCIOTBHI,
KaueCTBeHHasi peakinus Ha cylbdar-uoH. Haxoxaenue cepbl UM €€ COEAMHEHUM
B INpUpoJie. XUMHUUYECKOE 3arps3HEHUE OKPY’KAIOIIEH Cpelbl COCTUHEHUSMH CEpbl
(KMCTIOTHBIE TN, 3arPS3HEHUE BO3TyXa i BOJOEMOB), CITIOCOOBI €T0 MPEI0TBPAIIICHHUS.
OO61mas xapakrepucTika 3neMeHToB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIC CTEMIEHU OKUCIICHUS. A30T, paclipocTpaHeHUE B IPUPOE, PU3NUECKUE U
XUMUYecKkue cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHAK, ero Gpusnyeckue u
XUMHUYECKHE CBOMCTBA, MOJydYeHHE U NpuMeHeHue. Conu aMMOHUS, UX (DU3NYECKUe
U XUMHUYECKHE CBOWCTBA, mpuMeHeHHne. KauecTBeHHasi peakiys Ha MOHbI aMMOHMSI.
A3O0THas KHCIIOTa, €€ MoJydyeHue, PU3nyeckue U XMMHUYECKHe CBOMCTBA (00mIMe Kak
MpeACTaBUTEINS Kilacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH
AaMMOHHMSIT B KA4eCTBE MHUHEPAIBHBIX YIOOpeHHMA. XHUMHYECKOE 3arps3HEHHE
OKpY>arollel cpe/ibl COeIMHEHUSIMH a30Ta (KUCJIOTHBIE JT0K/IU, 3arpsi3HEHUE BO3/1yXa,
MOYBBI U BOJIOEMOB). Docdop, amtoTpornHbie Mmoaudukanuu Gocdopa, pusnyeckue u
xumuueckue cBoictBa. Oxcun dochopa (V) u docdhopnHas kuciora, GuzHUecKue

11



denepanpHas paboyas mporpamma | Xumus. 8—9 knaccsl (6a30Bbli ypOBEHb)

U XUMHUYECKHE CBOWCTBa, TmoidydyeHue. Kcnonb3oBanue ¢dochatoB B KauecTse
MUHEPATBHBIX YI0OPESHUIA.

O6mas xapaktepuctuka 3eMeHToB [V A-rpynmbsl. OcoOOeHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIE  CTENEHW  OKUCICHHs. YTJIEpOoA, aJIOTPOIHbIE  MOAU(DUKAIINH,
pacnpocTpaHeHue B MpuUpoje, (PU3NYECKUEe M XMUMHYECKHUE CBOMCTBA. AncopOrms.
Kpyrosopot yriepona B npupozge. Okcuabl yriaepoaa, ux (pusndeckne u XUMUYECKUE
CBOMCTBA, JCHCTBUE HA KUBbIE OPraHU3MBbI, IOJIyYeHHE U IPUMEHEHUE. JKOJIOTUYECKUE
npo0OJieMbl, CBsI3aHHBIE ¢ okcusioM yriepoaa (IV), runore3a rino0anbHOro MOTETUICHUS
KJIMMaTa, MapHUKOBBIA 3(PdeKT. YTonpHas KUCIOTa W e€ comM, uX (U3HYECKHE U
XUMUYECKHE CBOMCTBA, OJIy4eHHE U MpuMeHeHre. KauecTBeHHas peakiius Ha KapOoHaT-
noHbl. Vcronb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CETECKOM
XO35UCTBE.

[lepBoHavasibHbIE TOHATHS 00 OPTraHUYECKHX BEIIECTBAX KaK O COCTUHEHUSX
yraepoaa (MeTaH, 3TaH, JTHIEH, alleTWJICH, ATaHOJ, TVIMLEPHH, YKCYyCHas KHCIIOTa).
[IpupoaHbie HICTOYHUKH YTIIEBOJIOPOIOB (YroJib, MPUPOIHBIN Ta3, HEDTH), TPOIYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY U TPOMBINLICHHOCTU. [IoHSITHE O OMOJIOTHYECKH
BAKHBIX BEIIECTBAaX: KMpaxX, OeiKax, yrjieBoJax — M MX POJU B KU3HU YEJIOBEKa.
MartepuaibHOe eJUHCTBO OPTaHUYECKUX U HEOPTaHWYECKUX COCTMHEHUN.

KpemHuii, ero ¢usnueckue U XMMUYECKHE CBOICTBA, MOJIYYEHUE U MPUMEHEHUE.
Coenunenusi kpeMHus B mpupoje. O0mue npeacrapienus 06 okcuae kpemaus (IV) u
KpeMHHeBOW kuciote. CHIIMKATHI, UX HCIIOJIh30BaHWE B OBITY, B MPOMBIIIICHHOCTH.
Baxxneiitme CTpoWTENbHBIE MaTepHalbl: KEpaMHKa, CTEKJOo, I[EMEHT, OeTOH,
xene300eToH. [IpobrmeMbl Ge30macHOTO HMCMOJB30BaHUS CTPOMUTENBHBIX MAaTepUajioB
B MOBCEIHEBHOW JKU3HU.

Xumuueckuu sKCnepumenm:

U3ydyeHue o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTHI,
MPOBE/ICHHE KAaUEeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOJIOJIEHUE MPU3HAKOB HMX
MPOTEKaHUs, OMbIThI, OTpaXxarolue GU3NIECKue U XUMHUUECKHE CBOMCTBA rajloOT€HOB U
UX COEAUHEHUN (BO3MOYKHO HCIIOJIb30BAaHHE BHIEOMATEPHUAIIOB), O3HAKOMIICHHE
c oOpasmamMu XJOpUAOB (TaJOreHUJIOB), O3HAKOMJICHHE C OOpasliamMu cepbl U €€
COETMHEHHUSIMH (BO3MOKHO MCIOJB30BaHUE BHUIEOMATEPHAIIOB), HAOIIOJEHIE TIpoLecca
oOyTIIMBaHMS caxapa o]l IeWCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUCHUE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOW KHUCIOTHI, MPOBEACHUE KAue€CTBEHHOMU
peakuuu Ha cyinb(ar-uoH M HaOMIOJEHUE NpU3HAKa €€ MPOTEKaHUs, O03HAKOMJICHHE
¢ (¢u3MYecCKUMU CBOWCTBaMHM a30Ta, Qocpopa U HUX COEIUHEHHHA (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB), o0pa3namMu a30THBIX U (OCPOpHBIX yH0OpEeHUi,
noJiyuyeHue, coOupaHue, pacrno3HaBaHHE M H3yUYEHHUE CBOICTB aMMHUaka, MPOBEICHHUE
KayeCTBEHHBIX peakUuii Ha MOH aMMOHHA U (ocaT-MOH U U3yUEHUE NPU3HAKOB HUX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHLUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO MCHOJIb30BAaHUE BUIEOMATEPHUATIOB), U3yUEHUE MOJEIEH KPUCTAIIMUECKUX
pemérok anMmasa, rpaura, QyjuiepeHa, O03HAKOMJIEHHE C IPOLECCOM aAcopOnuu
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PacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
MoJlyuyeHue, coOMpaHue, pacro3HaBaHHE W M3YyUYEHHE CBOMCTB YTJIEKUCIOrO Tasa,
MPOBEJCHNE KAueCTBEHHBIX pEakiuid Ha KapOOHAT W CHUJIUKAT-MOHBI U HU3yYEHUE
OPU3HAKOB  HMX  MPOTEKaHWs, O3HAKOMJIEHME C  TNPOAYKIUEH  CHUIMKATHOMN
MIPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTANBHBIX 3a7ady Mo Teme «Baxuelmue
HEMETaJUIbI U UX COCTMHECHUS.

MeTaJsibl 4 UX COCTUHEHUS

OO0mast XxapakTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHWH WX

nojoxeHus B Ilepuonnueckoit cucreMe xumuueckux aneMeHToB .M. MenneneeBa u

cTpoeHus:i atoMoB. CTpoeHuE MeTaioB. MeTainueckas CBA3b U MeETaJUIMYecKas
KPUCTAJUIMYECKAsT PEIETKA. OJIEKTPOXUMUYECKANA PAJ  HANPSHKEHUW  METAJUIOB.
duznyeckre 1 XUMHUYECKHE CBOMCTBA MeTaJIIOB. O0II1e CIOCOOBI MOTYyUYEHU s METAIIJIOB.
[ToHsaTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITIOCOOBI 3aITUTHI MX OT KOPpo3uu. CIuIaBbl
(cTanp, 4yryH, JIOpaTIOMUAHUAN, OpOH3a) U X IPUMEHEHHE B OBITY U MPOMBILIIEHHOCTH.

[llenounble MeTawibl: IMOJNOXKEHUE B llepuoguyeckor CHUCTEME XUMHYECKUX
anemeHtoB J[.M. MeHueneeBa, CTpOCHHME HMX aTOMOB, HAXOXKJICHUE B MPUPOJE.
duznueckre W XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpus W kanus). OKcuabl U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MEeN0UYHbIX METAIVIOB U UX COCTUHEHUN.

[IlemoyHO3EMENBHBIE METAIUIBI MATHUN Y KaJIBLUUH: TT0JI0)KEeHUE B [leprnoanueckon
cucteMe xumuueckux aneMeHToB .M. MenaeneeBa, CTpOCHHE UX aTOMOB, HAX0KJICHUE
B npupoje. Pu3nueckue U XUMUYECKHME CBOMCTBA MarHus W Kajblusa. Baxueumue
COCIMHEHUS Kalbliusg (OKCHJ, TUAPOKCHA, coiiu). JKECTKOCTh BOIBI W CIOCOOBI €€
YCTpaHEHHS.

AmomuHuii: nonoxeHue B llepuoamueckoil cucTeME XUMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B mnpupone. Dusnueckue u
XUMUYECKHME CBOWCTBA alOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA W THIPOKCHIA
ATIOMUHUA.

Kene3o: mnonoxenne B Ilepuoguyeckod CHUCTEME XUMHUYECKHUX JJIEMEHTOB
JA.. MenneneeBa, CTpO€HHME aroma, HaxOXAcHUE B Ipupone. Pusuyeckue u
XUMHYECKUE CBOMCTBA xkeie3a. OKkcuabl, THAPOKCUILI U con xkenesa (I1) u xxenesza (I11),
MX COCTaB, CBOWMCTBA U IMOJIyYEHHE.

Xumuueckuu 5KCnepumenm:

03HaKOMJICHHE ¢ 00pa3IlaMy METAJJIOB M CIIJIaBOB, MX (M3HMYECKUMHU CBOMCTBAMH,
W3YYCHHE  pEe3yJlbTaTOB  KOPPO3UM  METauioB  (BO3MOXKHO  HMCIOJB30BaHUE
BHJICOMATEPHAIIOB), 0COOEHHOCTEH B3aMMOJICHCTBHS OKCHUA KaJIbIUs U HATPUS C BOJOU
(BO3MOHO HCTIOIB30BAHUE BUIEOMATEPUANIOB), UCCIEAOBAHNE CBOMCTB KECTKON BObI,
mpolecca ropeHus kese3a B KUCI0poe (BO3MOKHO HUCIIOJIb30BAHNUE BUACOMATEPHUATIOB),
MIPU3HAKOB MTPOTEKAHUS KAUYECTBEHHBIX PEAKITUi Ha HOHBI (MarHusl, KaJbIIUs, aTIOMUHMSI,
nuHka, skeneza (II) m xenesa (III), menu (II), HaOmroAeHNE M OMUCAHHUE MPOIECCOB
OKpaIUBaHMs TUTAMEHN HOHAMU HATPUS, KU U KaJIbIus (BOZMOXKHO HUCIIOIH30BaHNE
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BI/I,ZIGOMaTepI/IaJIOB), HCCJICAOBAHHC aM(i)OTCpHI)IX CBOICTB I'MApOKCHuaIa aJIIOMHUHUA H
I'MAPOKCHUIa IHWHKA, PCHICHHUC OJKCIICPHUMCHTAJIBHBIX 3aJa4d II0 TCMC «Baxnermune
MCTAJUIbI 1 UX COCANHCHUS)).

XUMUA ¥ OKPY:KAOLIas cpena

BemecTtBa u Mmarepuansl B IIOBCEIHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCIIOJb30BAaHUE BEIIECTB U XUMHUYECKHX peakiuil B ObITy. IlepBas momomp npu
XUMHUYECKUX 0KOTaxX U OTPABICHUSX.

XUMHUYECKOE 3arpsA3HEHHME OKpYy)Karolled cpeabl (MpeaenpHas JOMyCcTUMas
KoHIleHTpaius BemectB (nanee — IIJIK). Ponp xumuM B pelIeHUM 3KOJOTHYECKUX
poOIIEM.

Xumuueckutl IKCnepuUMeHm.
u3ydeHue oOpasloB MaTepuanioB (CTEKJIO, CIUIAaBBI METaUIOB, TOJMMEpPHBIC
MaTepUabl).

Meowcnpeomemuvle cea3u

Peasmzanust MeXnpeaMETHBIX CBSA3€M NPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS YE€pEe3 UCIIOIb30BAaHUE KaK OOLUX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK
U TIOHATUMN, SIBJISIIOUIUXCS CHUCTEMHBIMHU JUIsl OTHAEIBHBIX NPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO0111ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYHBIH (DaKT, runoresa, 3aK0H, TEOPHUs,
aHanu3, CHUHTE3, KiaccuuKanusi, NEPUOJUYHOCTh, HAONIOJECHHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIN 3¢ (eKT, TeXHOJIOorHs,
MaTepUaIbl.

®uznka: maTtepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJ, WU30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, dJIEKTPUUECKUN 3apsll, NPOBOAHUKHU, NOJIYIPOBOJHUKH,
TURJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO0, 00BEM, arperaTHOE COCTOSHHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAUIMYECKas pELETKa, CIUIaBbl, (U3NYECKUE
BEJIMYUHBI, €IUHUIBI HU3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Coumnuize.

buonorusa: ¢ortocunTe3, apixaHue, Ouochepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yAOOpEHUSs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE TMOPOJIbI, MOJIE3HBIC
HCKOIIa€MBbI€, TOILJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MIPOTPAMMBI OCHOBHOTO OOIIET0 00pa3oBaHUs
JOCTUTAIOTCSI B XOJe¢ OOYyYEeHHS XUMUU B EIUHCTBE YyYeOHOW M BOCIHUTATECIHHOMU
JESTETLHOCTH B COOTBETCTBHUH C TPAIUIIMOHHBIMU POCCUHCKIUMH COIMMOKYIBTYPHBIMU 1
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIIECTBE MTpaBUIaMU U HOPMaMU
MOBEJICHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHK S, CAMOPA3BUTHUS U COITUATTN3AIIUN
oOyyJaronmxcsi.

JInaHOCTHBIE pe3yabTaThl OTpaXaroT TOTOBHOCTH oOy4Jaronmxcs
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHECHTAIIMA W PACIIUPEHUE
OTIBITa ACATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMA:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJbTYpPHOMY, UCTOPHYECKOMY H
Hay4YHOMY HAaCJIEINI0, TOHUMaHUS 3HAUEHUS! XUMUUECKON HayKH B )KM3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAJETh JIOCTOBEPHOW UWH(pOpMaIMell O NeperIoBbIX
JOCTHUKEHHUSIX U OTKPBITUSX MUPOBOI M OTEUYECTBEHHON XUMHUU, 3aMHTEPECOBAHHOCTHU
B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHMS:

MPEJCTABICHUS O COLMAIbHBIX HOPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHUM
B KOJIJISKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOITICCTBEHHO IOJIE3HOM, YICOHO-
HCCIICIOBATENIbCKON, TBOPUECKOM U JAPYrMX BHUAAX JIESITEIBHOCTH, TOTOBHOCTHU
K pa3HOoOOpa3HOM COBMECTHOM JICATCIHPHOCTH TIPM  BBHINOJHCHUU  yYCOHBIX,
MO3HABATEbHBIX 3aJ1a4, BBITTOJTHEHUH XUMUUECKUX IKCIIEPUMEHTOB, CO3J[aHUN YUEOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B MPOIECCe ATOM
y4eOHON IesATeIbHOCTH, TOTOBHOCTU OIEHWBATh CBOE TOBEACHHE M TOCTYIIKH CBOMX
TOBApUILIEH C TMO3UIMA HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4YETOM OCO3HAHMS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEUIECTBE U XUMHUYECKOM peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIFOIIAE OCHOBY
JUTSl TIOHMMAaHMsI CYITHOCTH HAay4YHOW KapTUHBI MUpPA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3SIX UeJIOBEKa ¢ MPUPOIHOM Cpesou,
O POJIA XMMUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

M03HAaBaTEJIbHbIE MOTUBBI, HAITPABJICHHBIEC HA MTOJIyYEHHNE HOBBIX 3HAHUU 110 XUMUH,
He0OX0AUMBbIE 1J11 00bSICHEHUS Ha0JIt0/1aeMbIX MPOIIECCOB U SBJICHUM, TO3HABATEIILHOM,
WH()OPMAITMOHHON Y YMTATEIIbCKOU KYJIBTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIbHOM
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paboThI ¢ y4eOHBIMU TEKCTAMU, CIIPABOYHOM JIUTEPATYPOMd, JOCTYITHBIMU TEXHUYECKUMU
CpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYUESHHIO U TTO3HAHUIO, JII0003HATENBHOCTD, TOTOBHOCTD U CIIOCOOHOCTD
K caM000pa30BaHuI0, MPOEKTHON U MCCIIEIOBATEIbCKON NEATETbHOCTH, K OCOBHAHHOMY
BBIOOPY HAMPaBICHHOCTH M YPOBHSA 00y4YEHHUS B JaIbHEUIIIEM;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 370POBHIO,
YCTAaHOBKH Ha 37I0POBBIN 00pa3 KU3HH, OCO3HAHUE MOCTIEACTBUIN U HEMIPUSATUE BPEIHBIX
OpUBBIUEK (YHNOTPEOJICHHUS  aJIKOTOJil, HApPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH
coOJiroficHUs TIpaBUJl 0€30MacHOCTH MpU OOpalllEHUH C XMMHUYECKUMH BEIIECTBAMHU
B OBITY U peasIbHOM KU3HU;

S) TPyaA0BOr0 BOCIMTAHUSA:

UHTEpEC K MPAKTUYECKOMY H3Yy4deHHMIO Npodeccuil M TpyAa pazIudyHOro poja,
YBOXEHUE K TPyAY M pe3yibTaTaM TPYIOBOH JIEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUsSI MPEIMETHBIX 3HAHUU MO XMMHH, OCO3HAHHBIA BBIOOP HMHIMBHUIYaTbHOU
TPACKTOPUM TPOJOJDKEHUS] O00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHOU
NpOo(QECCUOHATIBHON JEATETbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHH, TOTOBHOCTb
aalTUPOBATHCA B MPO(ECCHOHANIBHOM cpenie;

6) IK0JI0rM4YeCKOr0 BOCIIUTAHUSA:

HKOJIOTMUYECKU 11e1eco00pa3HOe OTHOLIEHHE K MPUPOJE KaK HMCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIeCTBOBaHMs, IOHUMaHUE [IEHHOCTH 3J0pPOBOro U 0€301acHOro
oOpaza JKHU3HU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (pU3ndYecKkoMy U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOACHUS MpaBUil 0€30MacHOTO
MOBE/ICHUS IPU PabOTE C BEIIECTBAMU, a TAKKE B CUTYALUAX, YTPOXKAIOIINX 310POBbIO U
YKM3HU JTIOACH;

CIIOCOOHOCTH TMPUMEHSATh 3HAaHWS, TOJlydaeMble TP HU3YYEHUU XHMUH,
JUISL PELICHUS 3a7a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOAHOM CPEOH, ISl TTOBBILLICHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpPbl, OCO3HAHUA TJI00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX
npoOjeM W MyTed HX pelIeHUs IOCPEICTBOM METOAOB XHWMHH, SKOJOTUYECKOTO
MBIIUIEHUSI, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B COCTaB€  METANpPEJAMETHBIX  PE3YyJbTAaTOB  BBIACISIOT  3HAYUMBIE
ist GOPMHUPOBAHUSI MUPOBO33PEHUS O0IIEHAYYHbIE MOHATHS (3aKOH, TEOPHS, TPUHIIUII,
runotesa, (akt, CUCTeMa, MPOLECcC, SIKCIEPUMEHT U APYToe.), KOTOPbIE UCMOJIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX M MO3BOJISIOT HA OCHOBE 3HAHUM M3 ATHX
npeaMeToB (opMUpOBaTh NPEACTABICHUE O IEJIOCTHOM HAy4YHOM KapTUHE MU,
W yHUBEpPCalIbHBbIC Yy4YeOHBIC [eHCTBUA (IMO3HABATENbHBIC, KOMMYHHUKATHBHEIE,
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PEryJISITUBHBIC), KOTOpbIE o0ecreunBaroT dbopmupoBaHue TOTOBHOCTHU
K CAMOCTOSITEIbHOMY IIJIAHUPOBAHMIO U OCYIIECTBICHUIO YU€OHOM 1€ATEIbHOCTH.

ITo3HaBaTe/ibHbIEe YHUBepPCAJbHbIE YUeOHbIe AeilCTBUS
Ba3oBble Jornueckue 1eMicTBUSA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TTPU OCBOCHUM 3HAHWM:
pacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUN (BBIAEIHSATh HUX XapaKTepHbIC MPU3HAKH,
YCTaHaBJIMBATh B3aMMOCBA3b C JPYTMMH TOHSTUSMH), HCHOJb30BAaTh TOHSITHUS
JUIsl OOBSCHEHUSI OTJEJBbHBIX (DAKTOB W SIBJICHWM, BBIOMpPATh OCHOBAHUS U KPHUTCPUH
U1l Kiaccu(UKalMM XUMUYECKUX BEIIECTB M XMMUYECKUX PEaKIMi, yCTaHaBJIMBAThH
MIPUYUHHO-CJICACTBEHHBIC CBS3HM MEXIYy OOBEKTaMH H3Y4YEHHUS, CTPOUTH JIOTHYCCKUE
paccyxaeHus (MHAYKTHBHBIC, ACAYKTHBHBIC, IO aHAJOTHWH), JACiaTh BBIBOJBI H
3aKJIFOUCHUS,

yMEHHE TIPUMEHATh B TMpollecce IO3HAHUSA TMOHATHSA (IpeAMETHbIE U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIC) MOJICIHU, HCIOJIb3yeMble B XHUMHH,
peoOpa3oBbIBaTh IIMPOKO NPHUMEHSEMbIE B XHMHH MOJCIBHBIC IPEACTaBICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 2JIEMEHTA), XUMHUUECKast (popMyia 1 ypaBHEHHUE XUMHUICCKON
peakIuu — MpU PelICeHUH y4eOHO-TI03HABATENIbHBIX 3a/1a4, C YUETOM 3THUX MOJCIIbHBIX
MPEACTABJICHUN BBISBISITh U XAPAaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKH H3y4aeMbIX
O0OBEKTOB — XHMHYECKUX BEHIECTB M XUMHUYECKUX PEAKIUM, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUUYHHHO-CIICACTBEHHBIE CBA3M WU TMPOTHBOPEUYUS B HU3YUAEMBIX
MpoILECCax U SBJICHUSX.

ba3oBble ucciieaoBaTebCKHeE JeHCTBUA:

YMEHHUE UCIOJb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE WHCTPYMEHTA
MTO3HAHUSA, a TAKXKE B KauyeCTBE OCHOBBI I (DOPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE
MPAaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

NpuoOpeTeHHe OMbITa 10 I[JIAHUPOBAHMIO, OpPraHU3allud U  TMPOBEACHUIO
YYEHUYECKUX IKCTIEPUMEHTOB, YMEHHUE HA0JI01aTh 3a XO0M ITPOIIEcCca, CAMOCTOSTEIIHLHO
MIPOTHO3UPOBATH €ro pe3yJIbTaT, HOPMYyIUPOBATH 0OOOIIICHNS U BBIBOJIBI TIO PE3yJIbTaTaM
MPOBEJIEHHOTO OIBITA, UCCIAEOBAHUS, COCTABIISITH OTUET O MPOJICIAHHOM padoTe.

Pab6ora ¢ undopmaumeii:

yMEHHUE BBIOMPATh, aHATU3UPOBATh K MHTEPIIPETUPOBATH HH(OPMAITHIO PA3THUYHBIX
BUJIOB U (OpM mpelcTaBiCHUs, MOJy4aeMyl M3 pa3HbIX HMCTOYHHUKOB (HAy4dHO-
MONyJISIpHAsl JTUTEpaTypa XUMHYECKOTO COJEPKAHUS, CIPABOYHBIC MOCOOUS, PECypChl
NutepHeTra), KpUTUYECKHM  OIEHUBATH IPOTUBOPEYMBYID U  HEJOCTOBEPHYIO
uHdOopMaIuio;

YyMEHUE TPHUMEHSTh Pa3IMYHbIE METOABl W 3alpOoChl TPU TIOWCKE M OTOOpE
nH(OpPMAITUU ¥ COOTBETCTBYIOIINX JTAHHBIX, HEOOXOMMBIX ISl BHITTOJTHEHHS YICOHBIX U
MO3HABATENIbHBIX 33/1a4 ONPEACIEHHOTO0 THUIA, TPHOOPETEHHE ONbITa B 00JACTH
WCIIOJIB30BaHUS ~ MH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,  OBIIAJICHHUE

17



denepanpHas paboyas mporpamma | Xumus. 8—9 knaccsl (6a30Bbli ypOBEHb)

KyJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3TUYHBIX [IOUCKOBBIX CUCTEM, CAMOCTOSATEIBHO
BBIOMpATh ONTUMAlbHYIO (OpMYy TNpe/CTaBlIeHUs HH(POpPMAIMM W WLUIIOCTPUPOBATH
penaemMbie 3a7a4i HECIOKHBIMU CXEMaMHU, TuarpaMMamu, IpyruMu popMamu rpaduku
U UX KOMOUHAIIUSIMU;

yMEHHE  HCIONb30BaTh M  aHAIM3UpPOBaTh B  Mpolecce y4yeOHOH U
HCCIIEIOBATENIbCKON  JICATENIBHOCTH HH(POPMAIMI0 O BIUSHUM MPOMBIIIICHHOCTH,
CEJIbCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIEeH MTPUPOTHOM CPEIb.

KoMMmyHuKkaTHBHBIE YHHBEpPCAJbHbIC y4eOHbIE eHCTBUS:

YMEHHUE 3a/laBaTh BOMNPOCHI (B XOA€ AMANIOra U (MJIM) JUCKYCCHH) IO CYILIECTBY
o0cyX/1aeMoi TeMbl, OPMYJIHPOBATH CBOU MPEMJIOKEHHUSI OTHOCUTEIBHO BBIITOJIHEHHUS
MPEUTOKEHHON 3a]1a4u;

OpUOOpETEHUE OMNbITa MPE3EHTAMM PE3YJbTAaTOB BBIMNOJIHEHUS XMMHYECKOTO
HKCIIEPUMEHTa (Ja0OPaTOPHOIO ONBITA, JAOOPATOPHOM paboOThl MO HCCIIEJOBAHUIO
CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHM IIO3HABATEIBbHONU U
HCCJIEI0BATENbCKON JEATENBHOCTH MPU PEUIEHUH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE
y4é€Ta OOIIMX WHTEPECOB U COTVIACOBAHUS MO3UIMN (0O0CYXIeHHs, OOMEH MHEHHUSIMH,
«MO3TOBBIE IITYPMBbD», KOOPAWHALUS COBMECTHBIX JIEHCTBHI, ONPENEICHUE KPUTEPUEB
10 OLIEHKE KAYECTBA BBIMIOJHEHHOMN pabOThI U APYTHE);

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS:

YMEHUE CaMOCTOATEIIBHO OIpPENeNATh LEeNU JEATEIBbHOCTH, I[UIAaHUPOBATH,
OCYLIECTBJISATh, KOHTPOJHUPOBATH M NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesATEeNbHOCTh, BBIOMpaTh HambOosiee 3(DPEeKTUBHBIE CIOCOOBI PEIICHHUS Y4YEOHBIX U
[I03HABATEIbHBIX  3a7ay, CaMOCTOSTEIbHO  COCTAaBJIATH WA  KOPPEKTUPOBATH
[IPEUIOKEHHBIN aJITOPUTM JIEUCTBUM IPU BBINOJHEHUN 33aJaHUN C YYETOM IOJYYECHUS
HOBBIX 3HaHUN 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M pEAKLMIX, OICHUBATH
COOTBETCTBHUE IOJIYYCHHOIO DPE3yjbTaTa 3asBICHHON €U, YMEHHUE HCIOJIb30BAaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IIpeiaracMble B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHIO 003aTENIbHOTO COJEpKaHus,
YCTAaHOBJICHHOTO JTaHHOHW (henmepanbHON paboueld MporpaMMoil, BBIIEISIOT: OCBOCHHBIE
OoOy4JarolMMHUCST HAy4HbIE 3HAHHs, YMEHHUS U CIOCOOBI JCHCTBHI, CHelH(pUUECKHEe
IUIA TpeaIMEeTHOW o0nacTu «XHUMHS», BHIBI JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HaHHUA, €T0 UHTEPIIPETALNU, TPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMUHBIX Y4eOHBIX
Y HOBBIX CUTYaIIHsIX.

K koniy oOyueHus B 8 Kjacce mpeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:
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pacKpblBaTh CMBIC] OCHOBHBIX XHMHWYECKHX IIOHATHI: aTroM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOJIHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJEKyJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas 0Js1 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHUHU, MOJSPHBIA O00BEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJIb,
AIEKTPOOTPUIIATEIILHOCTh, CTEICHb OKUCIICHHS, XUMUYECKasl peaKkius, KiIacCu(PpUKaius
pEeaKLMii: peaKuu COCIMHEHHUS, PEAKIIMH Pa3JIOKEHUS, PEAKIUN 3aMEIICHUS], PEAKIIU
oOMeHa, 9K30- ¥ SHJOTEPMHUUECKHE PEaKIH, TEIUIOBOI d(hPeKT peakuuu, siApo aToma,
AIIEKTPOHHBIN CIIOM aToma, aToMHasi OpOWTallb, paguyCc aTromMa, XUMHUYECKas CBS3b,
MOJISIpHAs M HEMOJISIpHAsl KOBAJIEHTHAsl CBS3b, MOHHAS CBS3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBasi JA0JIs BellecTBa (MPOIEHTHAs KOHLEHTPalUs) B pacTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX IMOHATUI U IPUMEHSThH 3TU
MOHATHS TIPYU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJI€HHUsI (OpMyJ BEUIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONpENENsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIEHb
OKUCJIEHUSI DJIEMEHTOB B OHHApHBIX COEAMHEHUSX, MPUHAJICKHOCTh BEIIECTB
K OIpeneaéHHOMY KJacCy CO€AMHEHUH Mo (opMysaM, BHJ XUMHUYECKOW CBSI3U
(KoBaJIEeHTHas! M MIOHHAsI) B HEOPTaHUUYECKUX COCANHEHUSIX;

packpsiBath cMbIci [lepuoanueckoro 3akona /.M. MenaeneeBa: 1eMOHCTPHUPOBATH
IIOHUMAHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nonoxeHuss B llepuoguyeckoil cucreme, 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

ONMKCHIBATh U XapakTepu3oBaTh TaOmuuHyro (opmy lleproguyeckoil cucrteMbl
XUMUYECKUX JJIEMEHTOB: Pa3jnyaTh MOHITHS «TJIaBHAs ToArpymnma (A-rpymnma)» u
«noboyHass mnoarpynma (b-rpynma)», Manbie U OOJbIIME TMEPUOIbl, COOTHOCHUTH
0003HauYeHHUsA, KOTOphle UMeEIoTcs B Tabmune «llepuoguueckas cucreMa XUMHUYECKHX
aneMeHToB [[.M1. MeHneneeBa» € 4YKMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHUYECKUX OJJIIEMEHTOB (COCTaB M 3apsAl dnpa, oOIlee 4YUCIO DJIEKTPOHOB U
pacnpesiesieHue uX Mo AIEKTPOHHBIM CIIOSIM);

KJaccu(UIMPOBATh  XUMHUYECKHE  JJIEMEHThl, HEOpPraHUYeCKHUEe BeIleCTBa,
XUMUYECKME peakuuH (MO0 YUCIy M COCTaBy YYacTBYIOLUIMX B PEAKLHUH BEIIECTB,
0 TEeTI0BOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMHUYECKUE CBOMCTBA BEIIECTB PAa3TMYHBIX
KJIACCOB,  MOJTBEpP)KJasl  ONHCAaHUE MpPUMEpPaMH  MOJEKYJSAPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIIUH;

IIPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUUECKUX IPEBPALIEHUN B PA3IMUYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYKD W MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa MO0 (opMyJie COSAMHEHHUS, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEAKIINY;
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IPUMEHSTh OCHOBHBIE ONEPALIMN MBICIIUTEIBHOMN NESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 00OOIIEHNEe, CHCTEMAaTU3allNI0, KIACCHU(PHUKAIUIO, BBIABICHUE MPUIHMHHO-
CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB BEILECTB M XMMHYECKHX PEAKLHM,
€CTECTBEHHO-HAY4YHbIE METO/Ibl MIO3HAHUS — HAOJI0JIEHUE, U3MEPEHHE, MOJIETTUPOBAHHE,
AKCIEPUMEHT (pPeaabHbIi U MBICTICHHBIN);

CJIeI0BaTh NPABWIAM IIOJIb30BAHUS XHMMHUYECKOW MOCYAOW M JaOOpaTOPHBIM
o0OpyJ0OBaHUEM, a TaKXe NpaBWiaM oOOpallleHHs C BEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKLUSAMU I10 BBIITOJHEHHUIO JA0OPATOPHBIX XUMUYECKHUX ONBITOB MO MOJTYYEHHUIO
U coOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJOPOAAa W KHCIOpPOJA), MPUTOTOBICHUIO
pPacTBOPOB C ONPEAECIEHHON MacCCOBOM J0JIEN PACTBOPEHHOTO BELIECTBA, INIAHUPOBATD U
MIPOBOJIUTh XUMHUYECKHUE SKCHEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C TIOMOIIIbIO MHJIMKATOPOB (JIAKMYC, eHOIPTANIENH, METUJIOPAHXK U JPYTHE).

K koHiy oOydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: XUMUUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KAaTHOH, aHUOH, IIPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, BAJIECHTHOCTb,
ANEKTPOOTPUILIATEILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKash peakius, XUMHYeCKas
CBSI3b, TETUIOBOM 3((HEKT peakiuu, MOJb, MOJSAPHBIN 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEIJICKTPOJUTHI, JJIEKTPOIUTHYECKAsT JUCCOIMAIUSA, PEaKIMd HMOHHOTO OOMeHa,
KaTajln3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble M HEoOpaTUMBbIE pPEAKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCINUTEIb, BOCCTAHOBHUTEIb, OKUCIICHHUE
M BOCCTAHOBJICHHE, aJUIOTpOmus, amM(pOTEPHOCTb, XUMHUYECKass CBS3b (KOBaJIGHTHAs,
MOHHAs, METAJNIMYecKas), KpUCTaUIMYecKas pemETKa, KOppo3us METaIOB, CIUIABBI,
CKOPOCTb XHMMHMYECKOM pEaKUMH, IMpenesibHO nonycrumas KoHueHrpamusa I[IJIK
BEILIECTBA,

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHN U MPUMEHSITHITU
MOHATHSI TIPYU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY IJIi COCTaBJieHUs (OpMys BEUIECTB U
YPAaBHEHUU XUMUUYECKUX PEAKLINM;

ONpENeNIATh BAJCHTHOCTh M CTENEHb OKHUCJIEHUA XHUMHYECKUX DJIEMEHTOB
B COCIMHEHUSAX DPA3JIMYHOTO COCTaBa, NPHUHAJICKHOCTh BEIIECTB K OIMPEACIEHHOMY
KJIacCy COeauHEHuW mo dopmyisiaM, BUA XUMUYECKON CBsi3M (KOBaJeHTHAs, MOHHAaf,
METaJIJTNYecKasi) B HEOPTaHMYECKUX COCAMHEHHUSX, 3apsii HOHA M0 XUMHYECKOU
dbopmyre, XxapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKHX COCAUHEHUH, THUTI
KPUCTAJUTMYECKOUN PelIETKU KOHKPETHOTO BEIIECTBA;

packpbiBath  cMmbicn  [lepmommueckoro  3akona .M. MengeneeBa wu
JEMOHCTPUPOBATH €T0 MOHWMAHHE: OMUCHIBATh U XapaKTEPHU30BaTh TAOTUYHYIO (hopmy
[Tepuonuyeckoil CUCTEMBbl XHUMHUYECKMX OHJIEMEHTOB: pa3jinyaTh MOHSATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mobounas noarpynma (b-rpymnma)», manbie U OombIIve
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NEPHUOJIbl, COOTHOCUTh 0003HAUYEHHUSI, KOTOPhIE UMEIOTCS B MEPUOAMYECKON Tabiulie,
C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB H
3apsAn sapa, 001Iee YUCIIO SJISKTPOHOB M PACHpeIeNIieHHe UX M0 AJICKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B UBMEHEHHUH CBOMCTB JIEMEHTOB U UX COSTMHEHUN
B IIpeIeiIax MaJIbIX TICPUOOB M TIIABHBIX MOATPYII ¢ YIETOM CTPOCHUS UX aTOMOB;
KJacCU(UIUPOBATh ~ XMMUYECKHME  DJIEMEHTHI, HEOpPraHUYEeCKHWe  BEIIEeCTBA,
XUMUYECKHE peaknuu (M0 YUCITY W COCTaBY YYacTBYIOIIUX B PEAKIIMH BEIIECTB,
0 TETII0BOMY 3 (PEKTy, TT0 UBMEHEHUIO CTETICHEH OKUCIICHUS XUMHUYECKUX DJIIEMEHTOB);

XapaKTepHu30BaTh (OMUCKHIBATH) 00IIKE U ClieUPUUIECKUe XMMUYECKHE CBOMCTBA
MIPOCTHIX U CJIIOKHBIX BEIIECTB, IMOATBEPIKIAs OMMCAHUE MMPUMEPaAMHU MOJICKYJIIPHBIX H
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKHUX PEAKITHIA;

COCTaBJIATh YPAaBHEHUS DJICKTPOJUTUUECKON IUCCOIMALMKM KHUCIIOT, IIEI0oUe U
COJICH, TIOJHBIE W COKpAIIEHHBIC YpaBHEHUS DPEAKIMH HMOHHOTO OOMEHa, ypaBHEHUS
peaKIMii, MOITBEPKAAOIINX CYIIECTBOBAHUE TEHETUUECKON CBSI3H MEXIY BELIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PACKpBIBATh CYIIHOCTh OKUCINUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIMIA MTOCPEACTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OaJlaHCa 3TUX PEaKIuii;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUI B PA3TMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO dJIeMeHTa 1Mo (GopMysie COCAMHEHHS, MACCOBYIO JOJIO
BEIIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUYECKOMN PEaKIny;

coOno/IaTh TpaBWjia TOJB30BAaHUS XMMHYECKOW TMOCyA0H U J1ab0paTOpHBIM
o0opyIoBaHUEM, a TaKXe IMpaBuUjia OOpalleHuss C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSIMU TI0 BBITTOJTHCHHIO JTA0OOPATOPHBIX XUMHUYECKHUX OIMBITOB TIO MOJTYYEHHUIO
¥ cOOMpaHUIo ra3000pa3HBIX BEMIECTB (aMMHUaKa U YIIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIMH, TTOATBEPKIAIOIINE KAYSCTBEHHBIM COCTaB pPa3IMYHBIX
BCIIIECTB: PACIO3HABATh OMBITHBIM NYTEM XJIOpHI-, OpOMHI-, HOAWA-, KapOOHaT-,
docdar-, cunukar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUSI ¥ HOHBI H3yYE€HHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIIBHON JEATEILHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHUE, OOOOIICHHWE, CHCTEMATH3allUi0, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — I U3YYEHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKUHMN, €CTECTBEHHO-
Hay4HbIC METO/IbI IO3HAHUS — HAOIIOJCHUE, U3MEPEHNE, MOICTTUPOBAHHUE, IKCIIEPUMEHT
(peanbHBI U MBICTICHHBIHN).
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8 KJIACC
HaumenoBanue
No KomuuaectBo OCHOBHEIE BUJIBI I€ATEILHOCTH
pa3/iesioB U TeM Conepxanre o0y4eHHS
n/m 4acoB 00yYaromxcs

y4e0HOTO MpeaMeTa

Paznea 1. [lepBoHavyajibHb

1€ XUMHNYCCKHE NIOHATHUA

1.1

XUMUS — Ba)KHas
00y1acTh
€CTECTBO3HAHUS U
MPaKTUYECKOU
JIeSITeIIbHOCTH
yeJIoBeKa

5

ITpenqmeT xumuu. Posib XMMHU B )KU3HU
yesioBeka. XUMHS B CUCTEME HayK.

Tena u BemecTBa. du3nueckue CBOMCTBA
BEIIECTB. ATPEraTHOE COCTOSTHHE
BemecTB. [loHsATHE 0 METO1aX MO3HAHNS
B XUMHH. YUCTHIE BEIIECTBA U CMECH.
CniocoOslI pa3iesieHust CMeceil.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

3HAKOMCTBO C XUMHYECKOM MOCYI0M,

C MpaBujiaMu pabOThI B TAOOPATOPUU U
npruemMamMu oOpaIieHus ¢ 1a00paToOpHBIM
000pYIOBaHUEM.

dusndeckre CBOKMCTBa 00Pa3IOB
HEOPTaHWYECKUX BEIICCTB — METAJIIOB

¥ HEMETAJIJIOB.

Cnioco0nI pa3zienieHus cMecei
(punbTpOBaHUE, BHITAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadusi).

PackpbIBaTh CMBICT U3y9aeMbIX TTOHSATHH.
PackpeIBaTh posib XUMUH B IPUPOJIC U
YKU3HH YEJIOBEKA, €€ CBS3b C IPYTUMHU
HayKaMH.

Pa3nnyath 4ncTHIE BEIECTBA U CMECH;
OJTHOPOJHBIC U HEOJHOPOIHBIC CMECH.
Paznuuate pu3ndeckue 1 XUMHUIECKHUE
SIBJICHMS.

CrnenoBaTh anropuTMaM HCIIOIH30BaAHUS
IKCTIICPUMEHTAIBLHBIX METOIOB —
HAOJIOICHUS ¥ DKCTIEPUMEHTA.
Habaronath ¥ OMMCHIBATh OOBEKTHI

IIPY TTPOBEICHUH JCMOHCTPAITAN U
71a00pPaTOPHBIX OMBITOB O U3YYCHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUs] CMECEH BEIIIECTB.
[IpoBOAUTE XUMHUUECKUI SKCIIEPUMEHT
IIpH pa3zieJIeHuU cMeceil (Ha mpuMepe
OYMCTKHU MTOBAPEHHOM COJIM) B XOJIe
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Jlabopamophvie onvimeoi:

N3yuenue u onucanue Gu3nIecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BEIIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIbIO MATHUTA).

IIpakmuueckue pabomol:

Ne 1. TIpaBuiia paGoThl B 1abOpaTopuu U
npUEMBI 00OpalleHus ¢ 1a00paTOPHBIM
000pYIOBaHUEM.

No 2. Paznenenue cmeceit (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOW COJIN)

paKkTUYecKor padoTsl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10H U 1a00paTOPHBIM
o0opyI0oBaHUEM, a TAKKE TIPABHIIAM
oOpallleHus: ¢ XUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHUEH

IIPU BBITIOJIHEHU U TPAKTHYECKON

pabothr Ne 1.

BricTpanBath pa3BEpPHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha HHQOpMAIIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM OHATUWHBIN
anmapar Kypca XuMuH

1.2.

Bemiectsa n
XUMHUYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMHAYECKUE
aneMeHTbl. CHMBOJIBI XUMHYECKUX
anemMeHTOoB. [IpocTeie U cnoxHbIE
BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4EHHE.

Xumnueckas popmyna. BareHTHOCTh
aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
3aKOH OCTOSIHCTBA COCTABA BEIIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHOcCHTENbHAS MOJIEKYJISIPHAS Macca.
MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peakiuii, yCIOBUS UX MPOTEKAHMS.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMHYECKUX SBJICHUH C TOYKH 3PEHUS
ATOMHO-MOJIEKYJIIPHOTO yUEHHUSI.
KnaccugpunupoBaTs XuMHueckue
peakiuu (10 YUCIIy U COCTaBy
pearupyromux u 00pa3yronmuxcs
BEIIECTB).

Cocrainsath popmyJsibl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTHU | OTIPEICTISTh
BaJICHTHOCThH 1O (hOpMyJiaM BEUIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YKCia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuértel o hopmysiaMm XUMHYECKUX
COEIUHCHUM.

PuU3NYECKUE U XUMUYECKUE SIBIICHMUS.
Xumuyeckasi peakius u €€ mpu3HaKH.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Knaccuduxanusi XuMU4eCKUX peakiuit
(coenuHeHus, pa3ioKeHUs, 3aMEeIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEUIECTB — METAJJIOB U
HEMETAJUIOB.

OOpa3sIibl BEMIECTB KOJIUYECTBOM 1 MOJIb.
dusnueckue sBiaeHus (T1aBIeHUEe BOCKa,
TastHUE JibJla, pACTUPAHKE caxapa

B CTYINKE, KUTICHUE U KOHACHC AU
BOJIbI).

XUMUYECKHE SBJICHUS (TOPEHUE CBEYH,
MIPOKaJIMBaHUE METHOMN ITPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI WU MeJia

C COJISHOM KHUCIJIOTOM).

HaOmronenue npu3HakoB MPOTeKaHUs

PaccraBisaTs k03 puiimeHTH

B YPAaBHCHUSIX XUMUYECKHUX PEAKITHA.
Habmronate 1 onmmceIBaTh 00BEKTHI

IIPY MPOBEJICHUH JICMOHCTpAIUil 1
71a00paTOPHBIX OMBITOB.

[IpoBoaUThH BhIYUCIEHHUS 11O (hOpMyTIaM
XUMUYECKUX COCTMHCHHUN U yPaBHEHUSIM
XUMHUYECKUX PEAKIUH.

[IpuMeHATh eCcTeCTBEHHO- HAyYHbIE
METO/IbI TTO3HAHUS (B TOM YHCIIE
HaOJII0/ICHKE, MOJICTTMPOBAHHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepalliu
MBICIATEITLHOMN TSI TETbHOCTH
(cpaBHEHHME, Ki1accUPUKaIIKA)
BricTpauBath pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICIIOJIB30BAaTh U3YYEHHbBIM TOHATUNHBIN
ammapar Kypca XuMuHu
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XUMHUYECKUX PEAKIUH (pa3iioKeHHe
caxapa, B3auMOJCUCTBUE CEPHOM
KHUCIIOTBI C XJIOPUJIOM Oapusi, MOTyYeHUe
U paznoxeHue ruapokcuaa meau (1)
IIPY HarpeBaHUH, B3aUMOJIEVCTBUE
*Kenesa ¢ pactBopoM coiu meau (I1).
OMNBITHI, WIUTFOCTPUPYIOIIUE 3aKOH
COXPaHEHUS MacCChI.

Jlabopamophvie onvimeoi:

Co3ganne MoJieniei MOJIEKYJT
(ILIapOCTEPIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPTraHUYECKUX BEIIECTB —
METaJIOB U HEMETAJIOB.
Habmronenue ¢puzndeckux (MaaBjieHUE
BOCKA, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeYM, IPOKAITUBAHUE METHOM
MIPOBOJIOKM) SIBJIEHUH.

Habmroienue u onrcanyue npu3HakoB
MPOTEKAHUS XUMUYECKUX PEaKuid
Pa3HBIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJIbHON MOJIEKYJISIPHON MacChl
BEILECTB, MOJISIPHON MacChl, MacChl

BCIICCTB, MACChl 1 KOJIMYCCTBA BCIICCTBA,

MacCOBOH JTOJM XUMHUYECKOTO dJIEMEHTa
1o (opMyJie COeUHEHUS;
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I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MACCC
p€arcHTOB WJIKU IIPOAYKTOB PCAKIIUH

Hroro no pasaery 20
Paznen 2. BaxkHelne npeacTaBuTe/ I HEOPraHNYeCKUX BEleCTB
2.1 | Bo3nyx. Kucnopon. 6 Bo3nyx — cMech razoB. CoctaB Bo3ayxa. | Mcmosib30BaTh XMMHUUYECKYIO CHMBOJIUKY

IloHaTue
00 okcHgax

Kucnopon — aneMeHT u npocroe
BellecTBO. Haxoxaenue kuciopoaa

B NpUpPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperust). OKCHIbIL.
[Ipumenenue kucnopoaa. CriocoOsl
MOJTYUYEHHUSI KUCIIOPO/ia B TA0OpaTOpUU U
MpOMBIILIEHHOCTH. KpyroBopot
Kucaopoaa B mpupogae. O30H —
aJUIOTpONHAsE MOIU(UKALIMS KUCIOPOa.
TemnoBo# 3P pekT XUMUIECKON peaKIlui,
TEPMOXUMHUUYECKUE YPABHEHUSI, IK30-

Y SHJIOTEPMUYECKHUE peakiuu. TomImBo:
yroJib U METaH. 3arpsi3HEHNE BO3AyXa,
yCUJIEHHE MapHUKOBOTO 3 dekTa,
pa3pyluieHrue 030HOBOTO CJIOS.
Xumuueckuii IKCnepumenm:
Lemoncmpayuu:

KadecTBeHHOE onpe/iesieHrue CoiepKaHus
KHCJIOpOJa B BO3/IyXe

[Toyuyenue, coOupanue, pacro3HaBaHUe

JUTSI COCTaBIICHUS (POPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKHUX
PEAKLHM C y4aCTUEM KHCIOPOA.
XapakTepu3oBaTh (OMUCHIBAThH) COCTAB
BO3/lyXa, ((U3NYECKUE U XUMUYECKUE
CBOMCTBA KHCIIOPOJIa, CTIOCOOBI €T0
MOJIyYCHHS], MIPUMEHEHHE U 3HAUCHHE

B TIPUPOJIE M )KU3HU YeTIOBEKA.
CpaBHHMBATh pEaKIIMK TOPCHUS U
MEJJICHHOTO OKHCIICHUS.

OOBACHATH CYIIHOCTh IKOJIOTHIECKUX
po0sIeM, CBSI3aHHBIX C 3arpsA3HCHUEM
BO3/TyXa.

CrnenoBarh npaBuaaM 0€30MacHOM
paboThI B 1abOpaTOpUU MpU
WCITOJIb30BAaHUN XUMHUYECKOM ITOCYIBI U
000opyI0BaHUs, a TAKXKE TIPaBUIaM
oOparreHus ¢ TOPrOYMMHU BEIIECTBAMHU.
[TnanupoBaTh M OCYIIECTBIIATH HA
MPAKTUKE XUMUICCKHE IKCIICPUMEHTHI,
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Y U3Y4YEHHE CBOMCTB KUCIOPOA.
Habnronenue B3auMOeHCTBHS BEILIECTB
C KHUCJIOPOJIOM U yCIIOBHSI
BO3HMKHOBEHUS U TIPEKPAILICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomiIeHHE ¢ 00pa3laMu OKCHUJIOB U
ONMCAHUE UX CBOMCTB.

Ilpakmuueckas paboma:

Ne 3. [lonyuenue u cobupanue
KHCJIOPOJa, U3yYEHHUE €TI0 CBOKCTB.
Buviuucnenus:

MOJIEKYJIIPHOM MacChl KUCJIOPOJa U
030HAa HA OCHOBAaHUU aTOMHOM MacChl
XUMHUYECKOTO IJIEMEHTA;

KOJIM4Y€ECTBA, MACCHI BELIECTBA

110 YPABHEHUSIM XUMUYECKUX pPEaKLUn

MIPOBOUTH HAOJIOICHUS, JIeJIaTh BBIBOIbI
10 PE3yJIbTaTaM 3KCIIEPUMEHTA

IIPH MPOBEICHUH J1aOOPATOPHBIX OIBITOB
U TIPAKTUYECKOMN pabOTHI.

BbraucasaTh KOJIMYECTBO BELIECTBA,
00BEM raza o gopmysnam.

YyacTBOBaTh B COBMECTHOM padoTe

B IpYyIIIIE.

BricTpanBaTh pa3BépHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
HCTIOJIb30BAaTh U3YUYECHHBIN MOHATHUNHBIN
arnrmapar Kypca XuMHUH

2.2

Bopopon. [loustue
0 KMCJIOTaX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BemecTBo. Haxoxaenue Boopoaa

B IpUpo/Jie, PU3NIECKUE U XUMUYECKUE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noay4deHus. Kuciorsl u comnu.
MonspHbIii 00bEM ra3oB. PacuéTer

M0 XMMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpsIBaTh CMBIC U3y4aeMbIX HOHATHN
Y IPUMEHATH 3TU NOHATHUS PU ONTUCAHUH
CBOMCTB BEILIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nYecKue 1 XUMUYECKHUE CBOMCTRA
BOJIOPO/Ia, CITIOCOOBI €ro MOJy4YeHUs,
MIPUMEHEHUE.

CobGupatb npuOOp AJIs MOTYUEHUS
BOJIOPOJA.

W cnonp30BaTh XUMHUYECKYIO CUMBOJIUKY

27



denepanpHas paboyas nporpamma | Xumus. 8—9 knaccsl (6a30Bbli ypOBEHb)

pacno3HaBaHHE BOJOPOAA.
B3aumoaeiicTBue BOJOpPOAa C OKCUIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuE KUCIIOT ¢ METAJIJIaMHU.
Ilpakmuueckas paboma:

Ne 4. TTonyuenue u cobupanue BOI0OPO/Ia,
W3YUYCHHE €TO CBOWCTB.

Buiuucnenus:

00BbEMa, KOJIMYECTBA BEIlIECTBA I'a3a

10 €70 U3BECTHOMY KOJIMYECTBY
BEILECTBA UIIH 00BEMY;

00BEMOB T'a30B N0 YPABHEHUIO PEAKIIMH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOILLIEHUH
ra3oB

JUIS COCTaBJIEHUS (HOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
peaKuuil ¢ yyacTUEM BOJOPOAA.
Brruucaste MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIleCTBa, 00bEM rasa,
Maccy BEIIeCTBa;

[TpoBoAUTH pacyETHI IO YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJTMIeCTBa,
00BbEMa, MacChl BEIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEaKITHH.

CrnenoBaTh nmpaBuiiaM 0€301acHON
paboThI B 1a0OPATOPUH NPU
UCITIOJIb30BAHUU XUMUYECKOH TTOCY bl U
000pyI0BaHUS, a TAKKE IIPaBUIIaM
oOpallleHHs C TOPIOYKMMHU BEIIECTBAMU

B OBITY.

[TnanupoBaTh M OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
IIPOBOIUTH HAOIIOJICHUS, JIEAaTh BHIBOIbI
0 pe3yJIbTaTaM 3KCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TpyMIIC

23

Bopa. PacTBopbl.
Iloustue
00 OCHOBaHUSAX

duznueckue csoicTBa BoAbl. Boia kak
PacTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIbI.

OcHoBaHus.

PackppiBaTh CMBICIT H3y4aeMBbIX TIOHATUI
Y TIPUMEHSITh 3TH NOHATHUS IPU ONTUCAHUU
CBOWCTB BEIIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (PU3HUECKUE U
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PacTtBOpbl. Posib pacTBOpPOB B Ipupojic u
B JKM3HM 4esoBeKa. KpyroBopoT BOIbI
B MPUPO/IE. 3arpsi3HEHUE TPUPOTHBIX
BoJI. OXpaHa U OYMCTKA MPUPOAHBIX BOJ.
HacplenHbie 1 HEHACHIIICHHBIC
pacTBOpBI. PacTBOPMMOCTH BEILIECTB

B BojJe. MaccoBast 101 BellecTBa

B pacTBOpeE.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelecTB ¢ pa3InuHON
PacTBOPUMOCTBHIO.

B3auMmojelicTBrUE BOJIBI C METAIIIIAMHU
(HaTpUEM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
IEJIOYEH C TOMOIIBIO MHAUKATOPOB.
JlabopamopHvie onvimol
Hccnenosanne ocoOEHHOCTEN
PAaCTBOPEHUS BEMIECTB C Pa3IUYHOU
PacTBOPUMOCTBHIO.

[TIpuroroBnenre pacTBOPOB

C ONPEAETIEHHON MacCOBOU JOJIEN
PacTBOPEHHOI'O BEIECTBA.
IIpaxmuueckas paboma

Ne 5. TIpuroroBneHue pacTBOpoOB

C ONpeAETEHHON MacCOBOU JOJIEH
PacTBOPEHHOI'O BEIECTBA.

XMMHUYECKUE CBOMCTBA BO/JIBI, €€ POJIb KAK
pacTBOPUTENIA B IPUPOJHBIX MPOLECCAX.
CocTaBisiTe ypaBHEHHS] XUMUYECKUX
pEaKLHM C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTh IKOJIOTHYECKUX
po6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOIAHBIX BO/I, CIIOCOOBI OYMCTKU BOJIbI
OT MPUMECEN, MEPHI IO OXPAHE BOJL

OT 3arpsi3HEHU.

[ImaHnpoBaTh U OCYIIECTBIATH

Ha NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOJUTH HAOMIOACHUS,
JIeJaTh BBIBOJIBI IO pe3yJIbTaTam
DKCIIEPUMEHTA IIPU NIPOBEIACHUU
71a00paTOPHBIX ONBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaaM 0€30MacCHOM
paboThI B Tab0OpaTopuu npu
UCIOJIb30BAaHUU XUMUYECKOH MOCYIbl U
000pyI0BaHUA.

[TpoBOIUTH BBIUKCIEHUS C IPUMEHEHUEM
HOHATHUS «MaccoBasi 10J1s1 BELIECTBA

B PACTBOPEY.

BricTpauBaTh pa3BEpHyThIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HHPOPMAIIHIO U3 YUeOHUKA U
CIIPaBOYHBIX MaTEPHUATIOB, FPAMOTHO
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Buviuucnenus:
C UCIIOJIb30BAHUEM MOHATHS «MaCCOBAA
JIOJIs1 BELIECTBA B PACTBOPE»

MCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUuu

24

OCHOBHBIE KJIaCChI
HEOPTaHMYCCKHUX
COeIMHEHUU

11

Krnaccudukanus HeopraHn4ecKkux
coenuHennid. Okcunpl. Knaccugukanms
OKCHJIOB: cojieo0pa3yroire (OCHOBHBIE,
KHCIJIOTHBIE, aM(DOTEpHBIE) U
HecoJneoOpa3yromue. Homenknatypa
okcuioB. duznueckne 1 XUMUYECKUE

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

IETOYN U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknarypa ocHoBanui. @usnyeckue
Y XMMHUYECKUE CBOMCTBAa OCHOBAHUM.
[TosrydeHre oCHOBaHUM.

Kucnotsl. Knaccudukanus Kuciaor.
Howmenknarypa kucnor. ®uznueckue
Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTasuioB H.H. bekerosa.
ITomy4yeHune KUcIoT.

Comn. Homenknartypa conem.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.
I'eneTnyeckas CBA3b MEKIY KJaccamu
HEOPraHUYECKUX COCIMHEHUM.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

Knaccudunupoats nuzyuaemole
BEILECTBA 10 COCTABY U CBOMCTBAM.
CocTaBisatb GOpMyJIIbI OKCHIOB, KUCIIOT,
OCHOBaHUU, COJICH U HA3bIBATh UX

10 MEKTyHapOJHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BELIECTB

Ha OCHOBE OOIIMX XUMHUYECKHX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYIII BEUIECTB,

K KOTOPBIM OHU OTHOCSITCS.

CocTaBIsATh MOJIEKYJISIPHBIC YPABHEHUS
peaKuui, UIUTFOCTPUPYIOLINX
XUMUYECKUE CBOMCTBA U CIIOCOOBI
NOJIyYEHUS BELIECTB U3YUECHHBIX
KJIACCOB/TPYIIII, & TAKXKe
NOATBEPKAAIOIIUX T€HETUYECKYIO
B3aMMOCBSI3b MEX/y HUMHU.
[Tpou3BOAUTH BEIYUCICHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLIUM.
[InanupoBaTh U OCYLIECTBIATH

HA NPAKTUKE XUMUYECKUE
HKCIEPUMEHTBI, IPOBOIUTH HAOIIIOICHUS,
JienaTh BBIBOJIBI 110 Pe3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
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OO0pasipl HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

ONBITHI, WIUTFOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KUCIOT U
1IeJI04Y€el C TOMOIIBIO HHANKATOPOB.
N3yuyeHnne B3anMOAEHCTBUSA KUCIOT

C METAJJIaMHU, PEAKIUN HEUTPAITN3aLIHH.
B3anmoneiicTBre pacTBOpa CEpHON
KUCIIOTHI ¢ okcuaoMm menu (II).
[TonydeHre HepacTBOPUMBIX OCHOBAHUM.
BriTecHEHME OJTHOTO METAJIA APYTUM
U3 pacTBOpA COJIH.

llpakmuueckas paboma

No 6. Pemienue skcriepuMeHTaIbHBIX
3a/1a4 1o teMe «BaxkHeNIme Kiacchl
HEOPTaHUYECKUX COCAUHEHUID.
Bviuucnenusa:

[0 YPaBHEHUSAM XUMHUYECKOW PEaAKIUU:
KOJIMYECTBa BEIIECTBA, 00bEMA, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BbEMY, Macce peareHTOB WIN
MPOAYKTOB pPEAKIIHU

pabor.

CrnenoBath mpaBuiiam 0€30MaCHOM
paboThI B J1abopaTopuu

P UCTIIOJIb30BAaHUU XUMUYECKOM
MOCY/IbI U 000Dy TOBaHUS.
BricTpanBath pa3BEpHYThIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C ONOPOM

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
amnmapar Kypca XuMuu

Hroro no pazuemny:
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Pasnen 3. Ilepuoanyeckuii 3akoH u Ilepnoanyeckas cucrema xumudeckux 3jiemenToB /I. U. Menneneea. Ctpoenue
aTOMOB. XMMHYecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIINU

3.1 [Tepuonuueckuii
3aKOH U
[Teprnognueckas
cucreMa
XUMHYECKHUX
3JIEMEHTOB

Crpoenne atoma

J1. 1. Menneneena.

7

[IepBblie MOMBITKY KJIaCCUDUKAITUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsiTHe

O rpynnax CXOJHBIX 3JIEMEHTOB
(111eJI0YHBIE U MIEJTOYHO3EMETBHBIE
METaJlIbl, TaJOTeHbl, MHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIE OKCUIBI U TUAPOKCHU/IBI.
[Tepunonnueckuii 3akoH. [leprnonnueckas
CUCTEMa XUMHUYECKUX DJIIEMEHTOB

.. MenaeneeBa. KoporkonepuoaHas u
JUTMHHOTIEpUOAHAS. (POPMBI
[Teproguyeckoil CUCTEMbI XUMUYECKUX
anemenToB [[.1. Menneneena. [leproabl
Y rpynibl. PU3NYECKUN CMBICI
MOPSAKOBOIO HOMEPA, HOMEPOB Meproa
Y TPYIIIBI AJIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX
anep. M3oromnsl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMMHUYECKUX 3JIEMEHTOB
ITeprnoanuueckoi CHCTEMBI

.. MenneneeBa. XapaKTepUCTHKA
XUMHUYECKOTO AJIEMEHTa

I10 €T0 NOJIOKEHUIO B [leproanueckoit
cucreme JI.M. MeHnpaeneena.
3aKOHOMEPHOCTU U3MEHEHUS pajinyca

PackpeIBaTh CMBICI NEPUOIUUECKOTO
3aKOHa.

OnuckIBaTh CTPOEHUE TAOIUIIBI
«Ilepuonueckas cuicTeMa XUMHYECKHUX
aneMmeHTOB [[.1. MennaeneeBay.
MonenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U ITOyPOBHEN
MIPY MMOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypanuii ¥ 3JIEKTPOHHO-
rpaduueckux Gopmy.

[losicHATh pU3MYECKUA CMBICIT
IOPSIKOBOI'O HOMEPA, HOMEPOB IIEprOa
Y TPYMIIBI 2JIEMEHTA.

XapakTepu30BaTh XUMUYECKHE JIIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbIIUH
Y UX COCIMHEHUS M0 MOJIOKEHUIO

B [Ilepnoanueckon cucreme

JI.1. Mennaeneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHHE PAINYCOB
aTOMOB, JIEKTPOOTPULATEILHOCTH,
BAJICHTHOCTH) U UX COEIUHCHUM

B IIPE/IeNIaxX MaJbIX MEPHUOJIOB U ITIABHBIX
MOATrPYNI C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETALTNYECKUX
CBOWCTB M0 TpyIIiaM U IIEpUOJIaMm.
3nauenue [lepuoauueckoro 3akoHa u
[TeproAMYECKOM CUCTEMBI XUMUYECKUX
AJIEMEHTOB JJIs1 PA3BUTUSI HAYKHU U
npaktuku. .M. MenaeneeB — yd€HbIi U
IrPpaXIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumopericTBrE TMAPOKCH 1A ITMHKA

C PacTBOPAMU KUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTPOCHUS MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (GOPMYIIL.
Ta6nuna «llepuonnueckas cucrema
XUMHYECKUX IJIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakomiieHHE ¢ 00pa3aMu METAIIIIOB U
HEMETAJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM TPYyIIIE.

BricTpanBath pa3BEpHYTHIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIOPOU

Ha HH(OpPMaLIKIO U3 YYEeOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKast CBA3b.
OKHUCIUTENHLHO-
BOCCTAaHOBHUTEILHBIE
peakiuu

Xumudeckas cBsa3b. KoBaneHTHas
(momnsipHast ¥ HEMOJISIPHAs) CBA3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBa3b. CTeneHb
okuciaeHuss. OKUCINTEIbLHO-
BOCCTaHOBUTEbHbBIE peakiuu. [Tporecchl

PackppiBaTh CMBICT N3y4aEMBIX TTOHATHH.
OnpenensTe BUI XUMAYECKON CBSI3U

B COCIMHCHHUU.

MonennpoBaTh CTPOCHUE MOJIEKYJT

IIpY IIOMOILU PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIL.
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OKHCJIEHUS] 1 BOCCTAHOBJICHHUS.
OKHUCIUTENN U BOCCTAHOBUTEIIH.
XUMUYECKUHN IKCIIEPUMEHT: U3YUYCHHE
00pa31oB BEIIECTB METAJUIOB U
HEMETaJlJIOB, B3aUMO/ICHCTBHE
I'MIPOKCH/IA [IMHKA C pACTBOPaMU KUCJIOT
Y 1IEJI0YEH, TPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHI
OKHUCJINTEIBHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOKEHUSI, COCTUHECHMUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OnBITHI, WUTFOCTPUPYIOLIUE TPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEHUSI, COEAMHEHUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIs1 cOCTaBJIeHUs hOpMYJT BEIIECTB,
3JICKTPOHHOTO 0ajaHca peakIiui.
Onpenensitb CTENEHb OKUCIEHUSI aTOMOB
XUMHUUYECKHUX JIEMEHTOB 110 (hopMyJiaM 1
COCTaBIATH (POPMYJIbI OMHAPHBIX
COCJIMHEHMH 110 CTETICHU OKHUCICHUS
aTOMOB XHUMHYECKHX DJIICMCHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBUTEINL. PaccTaBisTh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLMI METOJIOM DJIEKTPOHHOTO
OaaHca.

Ha0romaTe XMMHUYECKHE ONBITHI

110 IUIaHY, AaHAIM3UPOBATh U JI€JIaTh
BBIBOJIEL.

Ucnonws3oBate UKT gyt co3panus
MOJIEJIEN, MOATOTOBKU MTPE3EHTALIHH,
JIOKJIaZ0B 110 TEME.

BricTpanBaTh pa3BépHYyThIE MUCHMEHHBIS
Y YCTHBIE OTBETHI C OMOPOU Ha
uH(pOpMaIUIO U3 YU4eOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MutepHera

Hroro no pazaeny 15
Pe3epBHOE Bpemst 3
OBIIEE YMCJIO HACOB 68
[10 [TPOTPAMME
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9 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TEM Conepxanue o0ydeHuUsI
n/m 4acoB 00yYaroMXCs

y4eOHOTO MpeamMeTa

Pa3pnen 1. BemecTBO M XMMHYECKHE peaKIIMU

1.1

[ToBTOpEHUE U
yriy0OJieHrne 3HaHUu !
OCHOBHBIX Pa3/eJIOB
Kypca 8 kiacca

5

[lepnoanueckuii 3akoH. [lepuoguueckas
CHCTEMa XHUMHUYECKHUX DJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJvsl, KaJIbIIU U UX
COE€IMHECHUU B COOTBETCTBUU

C TIOJIOKECHUEM JIEMEHTOB

B [lepnonnueckon cucteMe U CTpOEHUEM
HX aTOMOB.

CtpoeHue BellecTBa: BUAbl XUMUUECKOU
CBsI3U. THUIBI KPUCTAITINYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT TUIIA KPUCTAIUIMYECKON
PELIETKH U BUJ1a XUMUYECKOMN CBSI3H.
Knaccudukanus u HomeHKIaTypa
HEOPraHWYECKUX BENIECTB. X UMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS

K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKHUX
COCJIMHEHMI, TeHETUUECKAas CBS3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMHAYECKUE DTIEMEHTBI
IIEPBBIX TPEX NEPUOJOB, KAIIU U KAJIBLIUA
0 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KiaccudunmpoBats 1 Ha3bIBaTh
HEOPTaHUYECKHE BEIIECTBA N3yYECHHBIX
KJIACCOB.

OnuceiBaTh 00LIME XUMUYECKHE
CBONCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIAATh CBOWCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKHUX
pEAKLIUH.

OnpenensaTs BUJ XUMUYECKOH CBSI3H U
THI KPUCTAJUIMYECKON PEIETKH
BEILECTBA.

IIporuo3upoBaTth CBOKWCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOEHHUS.
BricTpauBaTh pa3BEpHYyThIE NMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha uH(popMaIuIo U3 yueOHUKA U
CIIPAaBOYHBIX MAaTE€PUAIOB, IPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJAEIISIMU
KPUCTAJNIMYECKHUX PEIIETOK
HEOPTaHWYECKUX BEIIECTB — METAJUIOB
U HeMeTaJy1oB (TpaduTa 1 aaMasa),
CJIOKHBIX BEIIECTB (XJIOPHUIa HATPHUS)

HCIIOJIb30BAaTh U3YUYECHHBIN TOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peakuun

Knaccudukanus XuMU4eCcKuX peakiui
10 Pa3JIMYHBIM MTPU3HAKAM (110 YUCITY U
COCTaBY yYaCTBYIOILIUX B PEAKIIUU
BEIIECTB, M0 TeIIOBOMY (D PeKTy,

10 UBMEHEHUIO CTETICHEW OKUCIICHUS
XUMUYECKUX DJIEMEHTOB,

0 00PaTUMOCTH, IO YYACTHIO
KaTajauzaTopa). IK30- U
SHJOTEPMUYECKHUE PEAKIINH,
TEPMOXUMUYECKUE YPABHEHUS.
[ToHATHE O CKOPOCTU XUMUYECKON
peakuuu. [TonsiTue 06 0OpaTuMbIX

U HEOOPATUMBIX XUMUUECKUX PEAKIIMIX.
[ToHsTHE O TOMOT€HHBIX M FTETEPOT €HHBIX
peakusx. [lonsitue o karanuse.
[ToHsiTHE O XUMUYECKOM PAaBHOBECHHU.
@DaKTOpHI, BIUSIONINE HA CKOPOCTh
XUMHUYECKOUN pEeaKIUU U MOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
OKHCITUTENIbHO-BOCCTAHOBUTEILHBIE

PackpbIBaTh CMBICIT M3y4aeMbIX TTOHSTHHA
Y TIPUMEHSITH OTH TMIOHATHS TIPH ONTUCAHUN
CBOMCTB BEIIIECTB U UX MPEBPAICHUH.
KiaccupunmpoBaTh XMMUYECKHE
PEeaKIuH 110 Pa3IunIHBIM IPU3HAKAM.

VY cranaBiauBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM PEaKIUU OT Pa3IuIHBIX
(hakTOpOoB.

IIporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYCCKUX MTPEBPAIICHHMA
B PA3JIMYHBIX YCIIOBHSIX.

OnpenensaTe OKUCIUTENb U
BoccTaHoBuTeab B OBP.

CocTaBisaTh 2JIEKTPOHHBIN OalaHe
pEeaKIMH.

[Tpon3BOANTH BEIYUCIICHUS

M0 XUMHUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B [1ap€ WUJIM TPYIIIE.

BricTpanBath pa3BEpHYTHIE MUCEMEHHBIC
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peaKkiLMH, SJEKTPOHHBIN OallaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHON
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peaKIMii C UCIOIB30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakiu OT BO3IECUCTBUS
pa3IUYHBIX (PAKTOPOB.

OMNBITH, WJUTFOCTPUPYIOLTUE TPUMEPDI
OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
pa3JIoKEHUsI, COSTUHCHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMA U MACCHI
peareHTOB WM MPOIYKTOB MO
YpaBHEHUSM XUMHYECCKUX PEAKITUH

Y YCTHBIE OTBETHI C OIIOPOU

Ha UHPOPMAIIIO U3 yUYeOHHKA U
CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
MCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHUH

1.3

DNEKTPONUTHYECKAS
JTICCOITHAITHSI.
XUMHYECKUE
peaknun

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JTACCOLIMALNU. DIIEKTPOJIUTHI U
HE3JICKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHnu3M JUCCOIMAIIMU BEIIECTB

C Pa3IMYHBIMU BUJIAMH XUMHUYECKOU
cBs3u. Crenenp qucconuanuu. CUibHbBIC
U ca0bIe SJEKTPOIIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpriBaTh CMBICH U3y4aeMbIX IOHATHUH,
a TaKXe€ CMBICJI TEOPUU
BJICKTPOJIUTUYECKON IMCCOLNALIHH.
OOBICHATH TPUYUHBI
3JIEKTPOMPOBOJHOCTH BOAHBIX PACTBOPOB
BEIIIECTB, Pa3anyaTh CJIa0bIe U CHIIbHBIC
3JIEKTPOJIUTHI.

CocTtaBisTh ypaBHEHUS JUCCOLIMAIIIT
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MPOTEKaHUs PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBoKCTBa KUCTIOT,
OCHOBAaHUU U COJIEN B CBETE
IPEICTaBICHUN 00 ANEKTPOTUTHUECKOM
nuccoruanui. KauecTBeHHbIE peakiiuu
Ha WOoHBI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 371€KTPONPOBOIHOCTH
pPacTBOPOB BEIIECTB, IpoIecca
JTUCCOIIMAIIMHN KUCTIOT, IIeJI0Yei

u coJielt (BO3MOYKHO UCTIOJIb30BaHUE
BUJICOMATEPHAIIOB).

OMnbITHl, WUTIOCTPUPYIONINE MPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIJICJICHHUE rasa,
00pa3oBaHKE BO/IBI).

Pacnio3naBanue HEOPraHMYECKHUX
BEIIECTB C TOMOIIbIO KAYE€CTBEHHBIX
pEaKUMl HA WOHBI.

Jlabopamopmbwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peaKimyu MOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJIUTOB (C 0Opa3oBaHUEM OCaJIKa,
BbIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
lIpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJICH, MOIHbBIE U
COKpalIEHHbIC MOHHBIE YPABHEHUSI
XUMUYECKUX PEaKIil HOHHOrO OOMEHa,
KpAaTKHE€ NOHHBIEC YPABHEHHUS IPOCTHIX
peakiu TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IINE XUMUYECKUE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JMCCOIMAIINN; TTIOATBEPKAATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U MOHHBIX
YPAaBHEHHUUN XUMUUYECKUX PEAKLIUM.
Pemiars 3xcriepuMeHTaIbHBIE 3a4a4H

0 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMHUECKHE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUH
Ja00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBmiIaM 0€30M1acHOMN
paboThI B 1a0OPATOPUH MTPU
MCIIOJIb30BaHUN XUMUYECKOW TOCY/IbI U
000pyI0BaHUS.

[TpoBOANTH BBIYUCICHUS 10 XUMUYECKUM
YpaBHEHUSM.

VYyacTBoBaTh B COBMECTHOM padoTe
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Ne 1. Pemienue skcriepuMeHTaIbHBIX
3a/a4 1o TeMe.

Buiuucnenus:

110 YPABHEHUSIM XUMHUUECKUX PEAKIUN

B [IAp€ WIH TPYIIIIE.
BricTpauBaTh pa3BEpHyThIE MNCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha HHGOPMAIIUIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB WH(POPMAITUHU, B TOM YHCIIE
HNutepnera

Uroro no pazgeny

17

Pa3znena 2. HemeTasibl M UX cOeIMHEHUS

2.1 | O0mas 4
XapaKTepUCTUKA
XUMHUYECKHX
3JIEMEHTOB
VIIA-rpynmsl.
I"amorenst

OO0mas xapakKTepUCTHKA TAJIOTEHOB.
Oc00EHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue u puznueckre CBOMCTBa
IIPOCTBIX BEILIECTB — IaJIOTEHOB.
XUMHYECKHUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICUCTBUE C METaJIJIaMU,
HEMETAJIAMHU, [IEJTI0YaAMH ).
XnopoBogopoa. ComsiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JlencTBue xiaopa u
XJIOPOBOJIOPOJa HA OPTaHU3M YEJIOBEKA.
Baxknenmme XJI0pUabl U KX HAXOKICHUE
B MIPUPOJIE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaromue GU3NISCKUe U
XUMHYECKHE CBOMCTBA raJIOr€HOB U X
coeMHEHNH (BO3MOKHO HUCIIOJIb30BaHNE

OOBsCHATH 00LTHE 3aKOHOMEPHOCTU

B I3MEHEHHUH CBOICTB HEMETAIIJIOB U UX
COEIMHEHMH B Ipeiesax MajbIX
MEPUOOB U TJIABHBIX OATPYTI
[leproanueckoi CUCTEMbl XUMUYECKUX
3JIEMEHTOB C YUYETOM CTPOCHUS UX
aTOMOB.

XapakTepusoBaTh (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
raJIOr€HOB (Ha MpUMeEpe XJI0pa) U
CJIOXHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpUJa HaTpHs), CHOCOOBI UX
MOJTy4eHUs], MPUMEHEHUE U 3HAYCHUE

B IIPUPOJIE U JKU3HU YEIIOBEKA.
Ornpenensars XJOpUI-UOHbBI B paCTBOPE.
[1marrpoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIIOIEHUS,
JIeIaTh BBIBOIBI TIO PE3yJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakomiieHHe ¢ 00pa3lamMu XJIOPHIOB
(raJIoreHu10B).

Jlabopamopmbwiii onvim:

N3ydenune cBOWCTB COIAHON KUCIIOTHI.
[TpoBeaeHME KAYECTBEHHBIX PEAKITHA
Ha XJIOPUJI-UOHBI.

IIpakmuueckas paboma

No 2: TTomyyeHne constHOM KUCIIOTHI,
WU3yYEHHE €€ CBOWCTB.

Buviuucnenus:

10 YPAaBHCHHUSIM XUMHUUYCCKUX PEaKIIHi,
€CJIM OJIH W3 PEareHToB JaH B U30bITKE

AKCIIEPUMEHTA TIPU MTPOBEICHUH
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboThl B 1abopaTopuu

TP UCTIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYOBAHUS.

BricTpanBath pa3BépHyThIC TUCHMEHHBIE
U YCTHBIE OTBETHI C OIIOPOii

Ha UHpOpMAITUIO U3 YyueOHUKA U
CIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
HCIIOJIb30BaTh U3y4YECHHBIN TOHATUIHBINA
anmapar Kypca XuMHUH

2.2

OOmas
XapaKTEePUCTHKA
XUMHYECKHX
3JIEMECHTOB
VIA-rpynnsr. Cepa
1 €€ COCIUHCHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VIA-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIC CTEIICHU
OKHCJICHUSI.

CrpoeHue u pu3HIECKHUE CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOA B CEPBI.
AnnoTporHbie MOAU(GUKAIIMN KHCIIOPOa
U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo/, ctpoeHue, GU3nIecKue U
XAMUYECKUE CBOMCTBA.

Oxcubl cepbl Kak MPeICTaBUTENN
KHCIIOTHBIX OKCHJIOB.

Cepnas xucnota, Gpu3ndecKue u
XUMUYECKHUe CBOMCTBA (001I1e Kak

OOBACHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHECHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl ¥ uX COEIMHEHUN C YUYETOM
CTPOEHHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NYECKHUE U
XUMHYECKUE CBOMCTBA TPOCTOTO
BENIECTBA CEPHI U €€ COCTMHECHUN
(cepoBOAOPO/Ia, OKCHJIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(ATOB), CITOCOOBI X
MOJTYYEHHUS], IPUMEHEHUE U 3HAYEHUE
B MPUPOJIE U )KU3HU YEITOBEKA.
Omnpenenars HATUYUE CYIb(HaT-HOHOB
B pacTBOpeE.

OOBICHATH CYIITHOCTD IKOJIOTUYECKUX
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MPEJICTABUTEINS KJIACCA KUCIOT U
cnenupuueckue). XUMUYECKUE PEaKkiuu,
JIeKanMe B OCHOBE MPOMBIIIEHHOTO
crnoco0a MoJy4eHHsI CEpHON KHUCIIOTBHI.
[Tpumenenue. Conu cepHOIl KUCIIOTHI,
KadeCTBEHHAs peakiusi Ha CyIb(haT-uoH.
Haxoxnenue cepol 1 €€ COeIUHEHU

B pUpojie. XUMUYECKOE 3arpsi3HEHUE
OKpY>Karolllel Cpeibl COETUHEHUSIMU
cepbl (KUCIOTHBIE T0XKIH, 3arPsI3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro
MpeA0TBPAIECHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3iiaMu Cephbl U €
COEAMHEHUSAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Hab6nronenue nporiecca o0yrimBaHus
caxapa InoJi IeiCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.
JlabopamopHvie onvimol:

N3ydenrne XuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHre kKaueCTBEHHOM peakluK Ha
cynbGhaT-uoH U HAOII0ICHUE MPU3HaKa
€€ MPOTEKAHUSA

po0JieM, CBI3aHHBIX C TepepadoTKOM
COEMHEHUH CEPHL.

[InanupoBaTh U OCYIIECTBIATh

Ha IIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JIeJ1aTh BBIBOJBI I10 PE3YJIbTATAM
DKCIIEPUMEHTA.

CnenoBaTh mpaBuiiaM 6€30macHON
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKON
HOCyZbl U 000pYyI0OBaHUSI.
[Tpon3BOAUTH BBIUUCICHUS

10 XMMUYECKUM YPABHEHUSIM.
Hcrnonb30BaTh IPU BBINIOJIHEHUN
y4eOHBIX 3aJaHUIl TEKCThl YUYEOHHKA,
CIIPaBOYHBIE MATEPHUAIIBI
(ITepuonnyeckyro CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menneneesa, Tabmauiy
PacTBOPUMOCTH KHMCJIOT, OCHOBAaHUI U
COJIEUN B BOJE, DJIEKTPOXUMHUYECKAN ST
HaIpsHKEHUN METaIOB).

Hcrnonb30BaTh NPU BBINOIHEHUT
y4eOHBIX 3aJJaHUM U B MPOIIECCe
HCCJIEI0BATENBCKON AEATENBHOCTH
Hay4HO-NIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COACPKAHUs, CIIPABOYHbBIE
Marepuasl, pecypcbl IHTepHeTa

41




denepanbHas paboyvast mporpamma | Xumusi. 8—9 knaccel (0a30BBIA YPOBCHB)

23

Obmas
XapaKTePUCTHKA
XUMHUYECKHUX
AIIEMEHTOB
VA-rpynnsl.

A3oT, hochop u ux
COCTUHEHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB

V A-rpymiibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCIICHUS.

A30T, pacpocTpaHeHHE B IPUPOJIE,
bu3HUecKre 1 XUMUYECKHUE CBOMCTRA.
KpyroBoport azora B mpupoje.
AMMHaK, eT0 GU3NIECKUE U XUMUYECKUE
CBOICTBA, MOJIyYEHUE U IPUMEHECHHUE.
Conu ammoHnus, ux GU3NIECKUe U
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE.
KadectBeHHnas peaxius Ha HOHbBI
aMMOHUSI.

A30THas KHCIO0Ta, €€ MOTy4YCHUE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOuue Kak mpeacTaBUTENS Kilacca
KHCJIOT U crienpruyecKue).
Hcnonbs30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
yao0peHnid. XMMHUYIECKOE 3arps3HCHHE
OKPYXaroUIEH Cpeibl COCTMHEHUSIMU
a3zoTa (KUCIIOTHBIC TOKIU, 3aTPSI3HEHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAIIAN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBoiictBa. Okcun ocdopa (V) u
dbocdopHas kuciora, pu3udecKue u

OOBSACHTH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB 2JICMEHTOB
VA-rpyniiel ¥ uX COEAMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh PU3NYECKUE U
XUMHUYECKHUE CBOMCTBA MTPOCTHIX BEIIECCTB
azora u pocdopa 1 UX COTUHESHUM
(ammuaka, cosieit aMMOHHUSI, a30THON
KHUCJIOTHI, HUTPATOB, okcua hochopa (V)
u dhochopHoit KucIoTh, hocdhaTon),
CIIOCOOBI MX TIOJTYYCHHS, MPUMCHECHHUE U
3HAUYEHUE B MPUPO/IE U )KU3HU YEJIOBEKA.
Omnpenensatb HOHBI aMMOHUA U (hocdat-
HWOHBI B PaCTBOPE.

OOBICHATH CYIIHOCTh KOJIOTHIECKUX
mpo0JIeM, CBSI3aHHBIX ¢ HAX0KICHUEM
coenuHeHuit a3ora u ocdopa

B OKpY>Karollen cpeae.

[TnaHUpOBaTH M OCYIIECTBIATh

Ha MIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI I10 PE3YyJIbTaTaM
AKCIIEPUMEHTA TP MPOBEJCHUU
71a00paTOPHBIX ONBITOB U MPAKTUYECKON
paboTHLI.

CrnenoBath mpaBuiiaM 0€30MacHOM
paboThl B 1aboparopuu
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XUMUYECKUE CBOMCTBA, OJIyYCHHE.
Hcnons3oBanue Gocharos B KayecTBe
MUHEpaIbHBIX yI0OpEHUN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJICHHE C PUBNIECKUMU
cBoiicTBamMHu a3ota, Gochopa

U UX COCAUHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakomIIeHHE C 00pa3IlaMu a30THBIX U
(dochopHbBIX yaoOpeHUH.

[Tonyuenue, coOupanue, pacrio3HaBaHUE
Y U3YUYEHHE CBOICTB aMMHAaKa.
B3anMopneincTBre KOHLIEHTPUPOBAHHOM
a30THOM KHUCJIOThI C MEJbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB).
Jlabopamopnvie onvimul:

[IpoBeneHne KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHUA U pochar-noH, u
W3YUYEHUE TPU3HAKOB UX IPOTECKAHUS.
lIpakmuueckas paboma

Ne 3: [TonyueHnue ammuaka, U3y4eHue
€ro CBOKCTB.

Buiuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEaKIIUil

TP UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYJOBAHUS.
[Ipou3BOANTH BBIUUCICHUS

110 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh IPU BHINOTHEHUH
y4eOHBIX 3aJaHUI TEKCThHI YICOHHKA,
CIIPaBOYHBIE MaTEpPHUAIbI
(MepUOANYECKYIO CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAaHUH U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUU PAL
HaIpsHKEHUN METaJIOB)
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24

Obmas
XapaKTEPUCTHKA
XUMUYECKHUX
AJIIEMEHTOB
IVA-rpynmsi.
Yraepon u
KPEMHUU, U X
COEIUHEHHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
[VA-rpynmnsl. OcCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCJICHUS.

VYriepona, aniaoTponHbie MOAUGUKAIIIH,
pacnpocTpaHeHUE B IPUPOJE,
bu3nuecKrue 1 XMMUYECKHE CBOMCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxkcunpl yriiepona, ux Gpu3ndecKkue u
XUMHUYECKHUE CBOMCTBA, JICUCTBUEC

Ha KMBBIC OPTaHU3MBI, MTOTYUYEHUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
po0IeMBbI, CBSI3aHHBIE C OKCHIOM
yraepoja (IV), runoresa rmodanbsHOro
MOTETUICHUS KJINMaTa, apHUKOBBIN

¢ Pexr.

VYronbpHasg KUCIOTa U €€ COJH, UX
dbu3nUecKre u XUMUYECKHEe CBOWCTBA,
MOJTyY€HUE U PUMEHEHUE.
KauecTBennas peakius Ha kapOoOHAT-
noHbl. Mcronp3oBanue kKapOOHATOB

B OBITY, MEIMIIMHE, POMBIIIUICHHOCTH U
CEJIbCKOM XO35MCTBE.
[TepBoHayabHBIC TOHATHUS

00 OpraHMYeCKHX BEIIECTBAX KaK

0 COE€IMHEHUSIX yriaepoja (MeTaH, 3TaH,

OOBSACHTH 00IIIHE 3aKOHOMEPHOCTH

B UI3BMEHEHHMH CBOMCTB DJIEMEHTOB
IVA-rpynmnsl ¥ uX COEIMHEHUN C yYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (U3UIECKHUE U

XUMHYECKHE CBOMCTBA IMPOCTBIX BCUICCTB

yriiepoaa U KpEMHHS U UX COCIMHEHUIN
(OKCHIOB yTIIepo/ia, yroJIbHON KUCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHUSI,
KPEMHHEBOW KHUCIIOThI, CUITUKATOB),
CIOCOObI UX TOJIyYEHUS, MPUMEHEHUE U
3HA4YEHUE B MIPUPOJIEC U KU3HU YEIOBEKA.
OOBACHATH TPUUYUHHO-CIICICTBEHHYIO
CBSA3b: CTPOEHHUE BEILIECTBA — CBOWCTBA
— MPUMEHEHUE — HA TpUMEpax
COEIMHEHNH YIJIEpPOJA U KPEMHHUS.
OnpenensaTe KapOOHAT- U CHIIMKAT-UOHBI
B PacTBOpE.

OOBICHATH CYIIHOCTh KOJIOTMYECKUX
po0JIeM, CBA3aHHBIX C HAXOXKICHUEM

YIJIEKHCIIOTO Ta3a B OKPYKaKOIIEH Cpee.

[TonTBepKaaTh 0COOEHHOCTH COCTaBa
OpPraHUYECKUX BEIIECTB MPUMEpPaMHU
MIPOCTHIX COSAMHEHUH (METaH, dTaH,
STUJICH, alleTUJIEH, 3TAHOJI, TIIUICPUH,
YKCyCHasl KHCIIOTa), B3aUMOCBSI3b

HEOPraHUYEeCKUX COEAUHEHUH Yriepoaa u
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STUJIEH, alleTUJICH, 9TaHOJ, TITUIEPHH,
YKCyCHasi KHCIIOTa).

[IpupogHbIe ICTOYHUKH YTIIEBOIOPOI0B
(yrosip, npupOAHbIN ra3, HeQTh),
MPOAYKTHI X MepepadoTKu (OCH3UH),
UX POJIb B OBITY U IPOMBIIIIEHHOCTH.
[TonsiTrie 0 OMOIOTUYECKHU BaXKHBIX
BEIIECTBAX: KHUpaXx, OeNKax, yrieBoiax —
Y WX POJIY B )KU3HU YEJIOBEKA.
MarepuanbHOE €IMHCTBO OPTAaHUYECKUX
Y HEOPTaHMYECKUX COCTUHEHUM.
Kpemnuit, ero pusnyeckue u
XUMUYECKHE CBOMCTBA, MOTYUYCHUE U
npuMmeHeHue. CoeTMHCHUS KPEMHUS

B nipupoje. O0mue npecTaBiacHus

00 oxcuze kpemuus (IV) u kpemHuEBOM
KHUCJIOTE.

Cunukatsl, X UCTIOJIb30BaHUE B OBITY,
MEUITUHE, TIPOMBIIIJICHHOCTH.
Baxueimme cTpouTenbHbIE MATEPUAIIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
x)ene300eToH. [TpobiaeMbl 6e301macHOro
UCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepuaioB B MOBCETHEBHOMN KU3HHU.
Xumuueckuii IKchepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAITHIECKUX PEIIETOK

OpPTaHWYECKUX BEIIECTB.
OnuceIBaTh POJIL OCIIKOB, JKUPOB H
YTIIEBOJIOB B YHKITMOHUPOBAHHUHU JKHUBBIX
OpraHU3MOB, COCTaB IPHUPOTHBIX
HMCTOYHUKOB YTJIEBOJOPOIOB, UX POJIb

B OBITY M IPOMBIIIJICHHOCTH.

[IpoBOIUTH BEIYMCIICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEaKIIH.

[InarupOBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHUS,
JIeIaTh BBIBOJIBI IT0 PE3YJIBTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUHT
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiaaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPH UCTIOJIB30BAHUU XUMUYIECKON
MOCY/IbI U 000PYI0BAHMUSI.

Hcmonp30BaTh PH BHITTOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIC MATEPHAIIBI
(ITeproguvecKyro CHCTEMY XUMUYECKUAX
sanemenToB [I. 1. Menneneesa, Tabnuiry
PacCTBOPUMOCTH KHUCJIOT, OCHOBAHUU U
COJIeH B BOJIE, DJIEKTPOXUMHUUECKHUI Pl
HaIpsHKEHUI METaJIOB)
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anmasa, rpadura, QymiepeHa.
O3HakoOMIIEHHE C TPOLIECCOM aJCOPOIMHU
PacTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C TPOAYKIIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuanbl: cUIIMKaTHAS
MIPOMBIIIEHHOCTB ).

Mopaenu MOJIEKyJ1 OpraHMYeCKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tonyuenue, coOupanue, pacrio3HaBaHUE
Y U3YYEHUE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeaeHne KaYECTBEHHBIX PEAKIIMA

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3YyYEHHUE MPU3HAKOB UX MPOTEKAHMSL.
Ipaxmuueckue pabomol:

Ne 4. TlosmyyeHue yriaekucioro rasa,
W3y4YE€HUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTAIbHBIX
3a7a4 no TeMe «BaxxHenme HeMeTauibl
U UX COCIMHEHUS

Buviuucnenus:

[0 YPABHEHUSIM XUMUYECKUX peaKuui

Hroro no pazneny
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Pasznea 3. MeTa/uibl M X COeIUHEHUS

3.1

OO01me cBoOMCTBa
METAJIJIOB

4

OO6m1ast xapaKTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMUYECKUX IJIEMEHTOB

JI.1. Menneneesa u CTpOEHUs aTOMOB.
Crpoenue metamioB. Meraimnueckas
CBA3b U METANINYECKAs
KpUCTaJNIMYECKas pereTKa.
DIIEKTPOXUMHUYECKUHN PsIT HAITPSKEHAN
MeTauioB. OU3HUYECKUE U XUMUYECKUE
cBoiicTBa MeTaioB. OO0mIKe crocoOb!
noyty4eHus: MmetauioB. [lonsTue

0 KOPpPO3UHU METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI X OT KOPPO3UHU.
CmnaBsl (CTajb, YyTyH, TIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U
IPOMBIIIJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3sipl METAIIJIOB U CILJIABOB.
N3yuenune pe3ynbTaToB KOPPO3UU
METaJIOB (BO3MOKHO UCITOJIb30BAaHUE
BUJIEOMATEPHUAIIOB).

Jlabopamophvie onvimbpi:
O3HakomIIeHHe ¢ 00pa3liaMu METAIIJIOB U
CIUTaBOB, X (DU3UUECKUMU CBOMCTBAMH.

PackprIBaTh CMBICT U3y4aeMbIX TTOHSITHIMA
Y IPUMECHSITH 3TH IIOHATHS IIPH ONTUCAHUN
CBOMCTB BEIIIECTB U UX MPEBPAICHUT.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIECMEHTOB-
METaJJIOB M UX COCAMHEHUH ¢ yU4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJIIOB,
o01me GU3NIecKue U XUMHIECKHE
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh OOIIUE CITOCOOBI
MOJIyYSHHS] METAILJIOB.

OnuchIBaTh CIOCOOBI 3aIIUTH METAJIIIOB
OT KOPPO3UH.

CrnenoBaTh nmpaBmiiaM 0€301acHOMN
paboThI B 1a0OpATOPUM NpU
UCITIOJIb30BAHUU XUMUYECKOH TTOCYIbI U
000pyI0BaHUAI.

[Tpon3BOANTH BEIYUCTICHUS

110 YPaBHCHHSAM XUMHUYECKHUX PEaAKIIHH,
€CJIM OJIH U3 PEareHTOB COJICPKUT
IPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIK TPYIITIE.

Hcnonp30Bath npu BEITIOTHEHUH
y4eOHbBIX 3a/laHuM TEKCThl yUeOHHUKa,
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Buviyucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaKIInii,
€CJIU OJIMH U3 PEarcHTOB COACPIKUT
puMecu

CIIPABOYHBIE MaTEpHUaIbI
(ITepponnueckyto CUCTEMY XUMUUYECKUX
anemenToB [[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U
CoJIeH B BOJIE, DJICKTPOXUMHYCCKUM PsiJT
HaIpsHKEHUI METaJIOB)

3.2

Baxueiinme
METAJUIBI U UX
COeIMHECHUS

16

[[{enounble METAIBI: TIOJIOKEHUE

B [Iepnoanyeckoil cucteMme XuMUYECKUX
aneMmeHTOB J[.11. MenneneeBa, ctpoeHue
HX aTOMOB, HAXOXJICHUE B TIPUPO/IE.
du3nyeckrue 1 XUMHYCCKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCHIbI
Y TUAPOKCHUIBI HATPUS U KaJIUSL.
[IpumeHeHure MEeTOYHBIX METAIJIOB U UX
COCIUHCHUU.

[IlemoyHO3eMEIbHBIC METAJIIBI MATHUM U
KaJIbLU: noJiokeHue B [lepuonnueckoi
CHCTEME XMMHUUYECKUX DJICMECHTOB

J.1. MenneneeBa, CTpOEHHUE X ATOMOB,
HaxoXXJIeHUe B nipupoje. dusnyeckue u
XUMHYECKHE CBOMCTBA Maruus 1
Kanelua. Baxxaeimume coequHeHUS
KaJIbIUS (OKCHUI, TUAPOKCH, COJIN).
JKEcTKOCTh BOJBI M CITOCOOBI €€
YCTpPaHEHHS.

AJFOMUHHI: TTOJIOKECHHUE

B [lepuoanueckom cucteMe XUMUYECKUX

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCIMHEHUH B rpymmnax

C Y4ETOM CTPOEHUS KX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMHUUYECKUE CBOMCTBA POCTHIX BEIIECTB
METAJIJIOB U UX COCTMHEHUMN (OKCUJIOB,
TUIPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJTy4YeHUsI, MPUMEHEHNE U 3HAUCHUE

B MIPUPOJIC U )KU3HU YEJIOBEKaA.
YcranaBnuBaTh NPUUUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha MIPUMEpax U3y4yaeMbIX BEILECTB.
Pacno3HaBaTh ¢ TOMOIIIBIO KAY€CTBEHHBIX
peaKkuii HOHbI METAJUIOB: MarHus,
KaJbIINs, aTFOMUHUS, ITUHKA, xKele3a (1)
u xenesa (III), menu (11).

JlokaspiBaTh aM(OTEPHBIN XapakTep
OKCHJIOB ¥ TUJIPOKCHJIOB aTFOMUHUS U
IIUHKA.
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anemeHTOB /J[.1. MenneneeBa, crpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
DU3NYECKHUE U XUMUYECKHE CBOMCTBA
amroMuHUSA. AM(pOTEpHBIE CBOMCTBA
OKCHJa ¥ TUAPOKCHIA aTFOMUHUS.
Kenezo: nonoxenue B [lepuoamnyeckoit
CHCTEME XUMHUYECKHX DJIEMEHTOB

JI.1. MenneneeBa, CTpOEHUE aTOMA,
HaxoeHue B npupojae. dusnyeckue u
XHMHYECKHE CBOMCTBA kene3a. OKCUIbI,
TUAPOKCUIBI 1 conn xkenesa (II) u sxenesa
(I1I), nx cocraB, CBOICTBA U MOTyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpatmBaHue IaMeH HOHAMU HATpusl,
KaJiusl U KaJblus (BO3MOMXKHO
UCIIOJIb30BaHNE BHJICOMATEPHAIIOB)
HccnenoBanue cBONCTB KECTKOM BOJBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIe
(BO3MOXXHO HCITOJIb30BaHHUE
BUJICOMATEPHUATIOB).

Jlabopamophvie onvimoi:

IIpoBeneHne KaueCTBEHHBIX peaKIui

Ha MOHBI (MarHus, KaJbIUs, AITIOMUHUS,

[InanupoBaTh M OCYLIECTBIATH

Ha MPaKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS,
JIeNIaTh BBIBOJIBI IO pe3ybTaTaM
AKCIIEPUMEHTA MIPH MIPOBEICHUHU
7a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

Crnenosath mpaBuiiam 6€30MacHOM
paboThI B 1a00OpaToOpuu

IIPU UCTIOJIb30BAHUH XUMUYIECKON
nocyzAbl 1 000pyI0BaHUS.

[Tpou3BOANTH BBIUUCICHUS

0 XUMHYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B TIap€ WJIM TPYIIIIE.

BricTpanBath pa3BEpHyTHIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C OMOPOM

Ha HGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
amnmapar Kypca XuMuu
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nuHKa, xxenes3a (II) u xenesa (I111), menu
(IT), onucanue NprU3HAKOB UX
MPOTEKAHUSI.

UccnenoBanne ampoTepHBIX CBOMCTB
TUJPOKCHUAA ATTFIOMUHUA U THAPOKCHIA
IIMHKA.

llpakxmuuecxkue pabomoi:

Ne 6. JKEécTKOCTE BOIBI 1 METOBI €€
YCTpaHECHMUS.

Ne 7. PeuieHue sKCriepuMEHTAIBHBIX
3a71a4 no teMe «BakHelnme MeTauibl U
X COCIMHCHUS.

Buviuucnenus:

110 YPaBHEHUAM XMMHUUYECKUX PEAKIIHH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE
WUJIN COJICPKUT MPUMECH;

MacCOBOM J0JIM BbIXO/Ia TPOAYKTa
peakuu

Hroro no pazgeny 20

Pa3znen 4. Xumus v OKpy:Kawias cpeaa

4.1 | Xumus u 3

OKpYy>Karollas cpeia

Bemectsa u MmaTepuasl B IOBCEIHEBHOU
YKA3HHU 4elioBeka. besonacHoe
VICIIOJIB30BAHUE BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBas momoiup npu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.
XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOLIEH
cpensbl (IIpenenbHas A0y CTUMAs

XapakTepu3oBaTh POJIb XUMUAU

B PA3JIMYHBIX cepax NesTeTbHOCTH
JIFOIe, OCHOBHBIE BEIIeCTBA U
MaTepualbl, IPUMEHSIEMBbIE B )KU3HU
COBPEMEHHOTO YEeJIOBEKA.

OOBSCHATD YCIOBHSI 6€30M1aCHOTO
WCIIOJIb30BaHUs BEIIECTB U XUMHYECKUX
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KOHIIEHTpaIus BeuecTs. Poinbs xumun

B PEIICHUH DKOJIOTHYECKHUX MTPOOIIEM.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

N3ydenue oOpasiioB MarepraioB
(CTEeKJ10, CIIJIaBbl METAJIOB, TOJMMEPHBIC
MaTepHuabl)

peakiHmii B ObITY.

AHanu3upoBaTh U KPUTUUECKU
OLIEHUBATh UH(OPMAIIHIO O BIUSHUH
IPOMBIIIIIEHHOCTH, CETbCKOTO X035ICTBA,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’Karollen Cpebl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIH

IPU XUMHUYECKUX 0KOTaX U OTPABICHUSIX.
[IpuarMaTh ydactue B 00CYKACHUN
npo6sieM XUMHUYECKOH U 9KOJIOTHYECKON
HaNpaBJIEHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO MO3UIMIO IO MPoOIIeMe U
npejjiaraTb BO3MOXKHBIE ITyTH €€
pelieHus

Uroro no pazgeny: 3
Pe3epBHOE Bpemst 3
OBILEE UMCJIO YACOB 68
I10 I[TPOI'PAMME
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IHoypouHoe JIaHUPOBaAHHE

8 KJIACC
Ne n/m Tema ypoka
1 [Ipenmer xumuu. Ponbs XMmMuu B )KU3HU YeaoBeKa. Tena u BelecTsa
2 [ToHsTHE O METO/AX MMO3HAHUSA B XUMHUH
[Tpaktuyeckas padora Ne 1 «IIpaBuna paboTsl B 1abopaTopru U MpUEMBI 0OpaIieHHUS
3 ¢ 1abOpaToOpHBIM 000PYAOBAHUEM)
4 UucTsie BemectBa u cmecu. CriocoObl pa3esenus cMecen
[IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha mpuMepe OUUCTKU MOBApPEHHOU
> COJIN)»
6 ATOMBI 1 MOJIEKYJIBI
7 XUMUYECKHUE 3EMEHTHI. 3HaKU (CUMBOJIbl) XUMUYECKUX AJIEMEHTOB
8 [IpocTeie U ClI0KHBIE BELIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE
3aKOH OCTOSTHCTBA COCTaBa BellecTB. Xumudeckas Gpopmyna. BaneHTHOCTH aTOMOB
10 XUMHUYECKUX HJIEMEHTOB
11 OTtHocuTenbHas aToMHasg Macca. OTHOCUTENbHAS MOJIEKYJISIpHasl Macca
12 MaccoBas 10J11 XUMHUYECKOTO 3JIEMEHTA B COCTUHEHUH
13 KonunuecTBo BemectBa. Monbs. MonsipHas Macca
14 Pu3nYeCcKUe U XUMUYECKNE SIBJICHUS. XUMHUUYECKAs pEaKIIns
15 [Ipu3Haky U yCcaoBUs NPOTEKAHNS XUMHUECKUX PEAKIUI
16 3aKOH COXpaHEHMsI MacChl BENIECTB. XUMUYECKUE YPABHEHUS
17 Boruncnenus KkoJm4yecTBa, MacChl BEIIECTBA 10 YPABHEHUSIM XMMUYECKHUX pEaKIHii
18 Knaccuukanus XuMruuecknx peakuii (coeInHeH s, pa3IokKeH s, 3aMelIeHus,
oOMeHa)
M. B. JlomoHOCOB — yuéHbIH-3HITUKIOTEAUCT. OO000IIEHNEe U CUCTEMAaTH3aIUs
19 3HAHWUU
20 KonTponbnas padora Nel o teme «BemiecTBa 1 XUMHUYECKUE PEAKIIID)
Bo3nyx — cmech razoB. CocTtaB Bo3ayxa. Kuciopoa — aneMeHT u mpocToe
21 Benrectso. O30H
” Du3ndyecKne 1 XUMUYECKUE CBOMCTBA KUCIOPOAA (PEaKIIMKA OKUCIIEHUS, TOPEHUE).
ITonsarme 00 okcumax
CriocoObI osyyeHHst KUCIIOPO/1a B 1a00opaTopuu U NpoMbIIIeHHOCTU. [IpuMenenue
23 KHCII0poAa
2 TennoBoii 3¢ hekT XUMUYECKON peakIy, MOHITHE O TEPMOXUMUYECKOM YPABHEHUH,
9K30- ¥ SHAOTEPMHUUECKHUX PEAKIMIX
’5 TonnuBo (HedTh, yroib 1 MeTaH). 3arps3HeHHE BO3/lyXa, CIOCOOBI €ro
MIPEIOTBPALLEHUS
ITpakTnyeckas padora Ne 3 o teme «llonmydenue u cobrpanue Kuciopoa, n3y4eHue
26 €ro CBOMCTB»
27 Bonopoa — anemeHT u npoctoe BemecTBo. Haxoxnenue B mpupoje
28 Pu3nYeCKUe U XUMUYECKHE CBOMCTBA Bogopoaa. [Ipumenenune Bonopoaa
29 [ToHsiTHE O KMCITOTAX U COJISAX




30 Crioco0bI oJTy4eHus BOJ0PO1a B 1abopaTtopuun
[IpakTuueckas pabota Ne 4 o Teme «llonyuenue u cobupanue BoAOpoa, U3y4eHue
31 €ro CBOMCTB)»
32 ModsipHbIii 006EM Ta30B. 3aKOH ABOTaapo
Brruncnenus 00béMa, KOJIMYECTBA BEIIECTBA T'a3a 110 €r0 U3BECTHOMY KOJIMUYECTBY
33 BELIECTBA WU 00BEMY
Brruncnenus 00bEMOB Ta30B [0 YPABHEHHUIO PEAKIIMU HA OCHOBE 3aKOHA 00bEMHBIX
34 OTHOILIIEHUI ra30B
35 dusnueckue 1 XUMHYECKHE CBOMCTBA BOALI
36 CocraB ocHoBanuii. [lonstue 00 nHAMKaTOpax
Bona xak pactBoputens. HachllieHHbIE 1 HEHACHITIICHHBIE PacTBOPBI. MaccoBast 1071
37 BEILIECTBA B pacTBOPE
[TpakTrueckas padora Ne 5 o reme «IIpuroroBiaeHue pacTBOPOB ¢ ONpeIeaAEHHON
38 MAacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA»
39 Kontponbnas padora Ne2 no teme «Kucnopoa. Bomopoa. Boma»
40 Oxcuppl: cocTaB, KIaccu(pUKalus, HOMEHKIATypa
41 [TonydeHnne u XUMHUYECKHE CBOICTBA KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUI0B
42 OcHoBaHHS: COCTaB, KIIACCU(PUKALINS, HOMEHKJIATYpa
43 [TonydyeHue n XMMHUYECKUE CBOMCTBA OCHOBAaHUI
44 Kucnotsr: coctas, kinaccudukarys, HOMEHKIATypa
45 [TonydyeHue u XuMHUUYECKUE CBOWCTBA KUCIIOT
46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOObI MOTYYSHHsI, XUMUUECKHE CBOMCTBA
47 [TpakTuueckas paborta Ne 6. Permenue OKCIIEPUMEHTAIIHBIX 3a/1a4 M0 TeMe
«OCHOBHBIE KJIACChI HEOPTAHUYECKUX COETUHEHUI»
48 ['eneTnueckas CBA3b MEXAY KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUIN
49 O06001eHre U cucTeMaTH3alMsl 3HAaHUH
50 KontpomnbHas padora Ne3 no teme "OcHOBHBIE KJIacChl HEOPTaHUUECKUX
coenquHeHui"
[TepBbie MOMBITKY KIaccU(PUKAIINKM XUMHUECKHUX 1eMeHTOB. [loHsTHE 0 rpymmax
o1 CXOJIHBIX 3JIEMEHTOB
[Tepnonnueckuit 3akoH u [leproandeckas cucteMa XUMHYECKUX 1eMeHToB []. 1.
52 Menneneena
53 [Iepuonsl, rpynmsl, TOATPYNIIbI
54 Crpoenue atomoB. CocTaB aTOMHBIX siaep. M30Tonsl
CtpoeHue 3MeKTpOHHBIX 000JI09eK aTOMOB AieMeHToB [lepruoandeckoit cuctemsr /.
35 H. MenneneeBa
XapakTeprucTiKa XUMHAYECKOT0 JIEMEHTA T10 €T0 MmojiokeHuto B [leprnoandeckoit
26 cucteme /1. 1. Menaeneera
3nauenue [leproanueckoro 3akoHa Juisi pa3BUTHUsS HAYKHU U nipakTuku. . .
57 MenpeneeB — y4€HbIN, NIEArOT U I'PaKJaHUH
58 DIEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUECKUX JIEMEHTOB
59 WNonnas xumudeckas CBs3b
60 KoBaneHTHas nossipHasi XMMHUYECKast CBA3b
61 KoBaneHnTHas HenoysipHasi XUMUYECKas CBA3b

62

CreneHb OKUCIIEHUSI




63 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

64 OxkucnuTenu 1 BOCCTAaHOBUTENHN

65 Kontponbnas padota Ne4 mo Teme «CTpoeHre aroma. XUMUYECKasK CBSI3b)»
66 PesepBHEIit ypok. O6001IeHNE 1 CUCTEMAaTH3AIUS 3HAHUN

67 PesepBHEIit ypok. O6001IeHNE 1 CUCTEMAaTH3AIUS 3HAHUN

68 PesepBHbIil ypok. O6001IeHHE U cCHCTEMaTH3aIus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME - 68

9 KUJIACC
Ne
/i Tema ypoka
[Iepnonnueckuit 3akoH. [lepuoguueckas cucteMa XMMUYECKUX 31eMeHTOB [[. 1.
1 MenneneeBa
2 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XUMHUYECKHUX JIEMEHTOB MEPBHIX TPEX MEPHOI0B
3 Krnaccudukanys 1 HOMEHKIaTypa HEOPraHMUECKUX BELLECTB
4 Bupl XuMu4eckon CBSI3M M TUIbI KPUCTAJUTMYECKUX PEIIETOK
KonTponbnas padota Nel o teme «IloBropenue u yriy0OaeHne 3HaHUH OCHOBHBIX
3 paszenoB Kypca 8 Kiacca»
6 Knaccudukanmss XuMudeckux peakiiui o pa3InyHbIM IMPU3HAKAM
7 [ToHsITHE O CKOPOCTH XUMHUYECKON peakinu. [IoHsATHE 0 TOMOTE€HHBIX U T€TePOre€HHBIX
peaxkuusax
[TonsiTHe 0 XMMHUECKOM paBHOBECUU. DaKTOPHI, BIUSAIONIME HA CKOPOCTh XUMUYECKOM
8 pPEaKUUH U MOJIOKEHNE XUMHUYECKOTO PaBHOBECHS
9 OKHCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIIUU
10 Teopus anexTpoauTuyeckoi aucconnanuu. CHIbHBIC U CITA0BIE AIEKTPOIUTHI
11 HonHbIe ypaBHEHN peakuuii
XUMHYECKHE CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE MIPEICTABICHHI 00
12 3JIEKTPOJIUTUYECKON JUCCOLMALINI
XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEICTABICHHI 00 JIEKTPOTUTHIECKON
13 JACCOLMAITAN
14 ITonsTHE O rUAPOIU3E CONEU
15 O00011IeHIE U CUCTEMATH3AlIAS 3HAHUN
16 [TpakTrueckas padota Ne 1. «Pemenne sxcriepuMeHTaIbHBIX 331aW»
Kontponbnas padota Ne2 o Teme « INEKTPOTUTHYECKAS TUCCOIUAINS. X UMUYECKHE
17 peaKkIu B pacCTBOPaAX»
18 OO6mrast xapakTepUCTHKA TAIOTeHOB. XMMHUYECKHE CBOMCTBA HA TIPUMEPE XJIOpa
19 Xnopooaopoa. ConsiHasg KUCITIOTa, XUMUYECKUE CBOMCTBA, MOJyYEHUE, TPUMEHEHUE
[Tpaktrueckas padora Ne 2 o reme «IloydeHue consiHON KUCTOTHI, U3yUYCHHE €€
20 CBOMCTB»
Brruucnenust mo ypaBHEHUSIM XUMUYECKUX PEAKIUH, €CJIM OJIMH U3 PEAareHTOB JIaH B
21 M30BITKE
22 OOm1ast xapakTepuCTHKa AJIeMeHTOB VIA-rpymiisl
AnnorponHsie Monudukanuu cepbl. HaxoxaeHue cepbl U €€ COeIMHEHUH B IPUPOJIE.
23 XHUMHUYECKUE CBOMCTBA CEPBI




24 CepoBoaopo, cTpoeHne, GpU3nIecKue 1 XMMUIECKHE CBOMCTBA

25 Oxcupl cepbl. CepHast KUCITOTa, (PU3NYECKUE U XMMUYECKHE CBOMCTBA, IPUMEHECHUE
XUMUYECKHE PEaKIuu, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO C110co0a MOTy4YeHHs CEpHON

26 KHCIOTHI. XUMHUYECKOE 3arpsi3HEHUE OKPYKaloIlIel Cpebl COETMHEHUSIMU CEepBI

27 Brrunciienne MaccoBoi 1011 BbIXOAa MPOIYKTA PEAKIIMI

)% OO01as XxapakTepucTuKa DIEMEHTOB VA-rpynmnsl. A30T, pacIpoCTpaHeHue B IPUPOJIE,
¢bu3nyecKkrue 1 XuMUYeCcKre CBONCTBA

29 AMMHaK, ero GU3NYEeCKUe 1 XUMUYECKHE CBOWCTBA, MOTYyYEeHHE U IPUMEHEHUE

30 [Ipaktrueckas padora Ne 3 mo Teme «Ilomyuenne aMmMuaka, U3y4eHHE €r0 CBOWCTBY»

31 A3oTHas KUCoTa, € PU3nIecKre 1 XUMUUIECKHUE CBOMCTBA
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHMSI B Ka4ECTBE MUHEPAJIbHBIX yI00pEHUI.

32 XHAMHMUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpeabl COCTMHEHUSIMH a30Ta
®ocdop. Oxeun pocdopa (V) u pochophnas kucnora, pusndeckre 1 XUuMUIECKHE

33 CBOICTBa, MOJTy4YeHUE
Hcnonp3oBanue pocdaroB B KauecTBE MUHEPAIBHBIX YA0OpEHHIA. 3arpsi3HEeHHE

34 MIPUPOIHOM cperbl hocdhaTamu

35 VYrnepon, pacupocTpaHeHue B IpUpoe, GU3ndecKue 1 XMMHUYECKUE CBOMCTBA

36 Oxkcuabl yrieposaa, ux GU3nIecKre U XUMHUYECKHUE CBOMCTBA. DKOJOTUYECKHE MTPOOITIEMBI,
CBs3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYroabpHas KUCiIoTa U €€ collu

18 [TpakTryeckas padora Ne 4 o teme "[lomyuenue yriekucioro raza. Kauecrsennas
peaxuus Ha KapOoHaT-HOH"

39 [TepBoHayanbHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHUSAX YIaepoa

40 Kpemuuii u ero coennHeHUs
[TpakTrueckas padota Ne 5. Perenue skcnepuMeHTaIbHBIX 33/1a4 110 TeMe «Bakneitume

4l HEMETaJlJIbl U UX COCTUHEHUS

42 KonTtponbHast pabora Ne3 o teme «BakHeiline HeMeTauIbl U UX COSTUHEHUS

43 OO01as XxapakTepuCTUKAa XUMUUYECKUX SJIEMEHTOB — MeTalIoB. MeTannudeckasi CBsI3b U
MeTaJlJIn4ecKasi Kpucrauinyeckas pemerka. dusndeckne cBONCTBA METAIIIOB

44 XUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMHUUECKHUH psAJl HANIPSKEHU N METAJIIOB

45 O6mue crocoOwl monydeHus MeTauioB. CrutaBbl. Beraucienus no ypaBHEeHUSIM
XUMHYECKHUX PEaKIIMii, €ClIM OJIUH U3 PEareHTOB COAEPIKUT MPUMECH

46 ITonsATHE O KOPPO3UU METAIIIIOB

47 [lenouHbIEe METATUIBI

48 Oxcuabl M THIPOKCUIBI HATPUS U KaJIUs

49 Illenoyno3eMenbHbBIE METAIBI — KAJbIIUN U MarHuu

50 Baxueiinme coefuHEHUS KaIbIUS

51 O060061IeHre U cucTeMaTH3aIus 3HAHUHA

52 JXKeEcTkocTh BOABI M CLIOCOOBI €€ yCTpaHeHHUs

53 [TpakTuyeckas pabora Ne 6 o Teme "KECTKOCTH BOJBI M METOBI €€ yCTpaHeHUs"

54 AmoMuHUN

55 AmMdoTepHbIe CBOWCTBAa OKCHIA U THAPOKCUAA

56 XKenezo

57 Oxkcuapl, Tusipokcusl U conu xenesa (11) u xxeneza (110)




58 O0001IeHre ¥ cucTeEMAaTU3alisI 3HAHUN
[TpakTrueckas padota Ne 7. Perenue skcnepuMeHTaNBHBIX 3a/1a4 1o TeMe «BakHeiimme
>9 METaJUIbl U UX COCTAUHEHUSD)
Brruucnenust mo ypaBHEHUSIM XUMUYECKUX PEAKIUi, €CIIM OJIUH U3 PEareHTOB JIaH B
60 M30BITKE WK COJIEPKUT MPUMECH. BBIUUCIICHNS MACCOBOM JOJIH BBIXO/IA MPOIYKTa
peakuuu
61 O06001IeHre ¥ cucTeEMAaTU3alis 3HAHUN
62 Kontponbras padora Ne4 o Teme «BakHeHIITne METAIUTBI K KX COCTUHEHUS
63 BemiectBa u Matepuaibl B IOBCETHEBHON KU3HH YEJIOBEKA
64 XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIEH Cpebl
65 Ponb xuMuM B pelieHuu 3KOJI0rH4YEeCKUX IpoliIeM
66 PesepBHblit ypok. O600111eHNE U cUCTeMaTH3aIUs 3HAHUN
67 PesepBHblit ypok. O600111eHNE 1 cUCTeMaTH3aIis 3HAHUN
68 PesepBHblIit ypok. O600111eHNE U cUcTeMaTH3aIUs 3HAHHHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME - 68

IlepeyeHbL VY4eOHO-METOAHYECKHX cpeacTB 00vueHust, JOP (3J1eKTPOHHBIX

00pa3oBaTeJILHBIX PECYPCOB)

HNHuTepHeT - pecypehl.

1.
2.
3.

Nowns

8.

http //www.edu.ru - @enepanbHblii 00pazoBaTenbHbI nopran «Poccuiickoe o0pazoBaHue».
http //www.mon/ gow. ru.- MunucrepcTBo 06pa3oBanus u Hayku Poccuiickoit Deneparun.
http //www.fsu. mto. ru - deaepanbHblil coBeT M0 yueOHMKaM MUHHCTEPCTBO 00pa30BaHUs
u Hayku Poccuiickoit @enepannm.

http //www.regadm. tambov. ru . - Yrpasnenue oOpa3oBanust Tam60BcKoit 00nacTH.

http //him. Iseptcmber. ru. - 'azera «Xumus » 1 callT as yuuTens «5 uny Ha ypok XUMHUN.
http //home. uic. tula .ru / -zanchem . - 3aHuMaTenpHas XUMHS : BCE O METaJlIax.

http //mendeleev. Jino - net.ru . - Ilepuoauueckuii 3akon [ .M .MenzaeneeBa u crpoeHue
aroMma.

http //chemicsoft. chat. ru . - [IporpammHoe oOecrieueHre MO XUMHUH.

MyJbTHMeAMHbIE I0COOUS

=

OrtkpeiTas Xumus — M3narensctBo « HoBsiil nuck», 2005.
1C: Peneturop. Xumus. — 3A0 «1 C», 1998-2002 rr.
Otxkpeitasg Xumusa — OO0 «Pusukon», 2003 r.

Bupryanenas mxona Kupwina u Medoaus. Meamareka no xumuu — «Kupumn u
Medoauit», 1999-2003 rr..

IlepedyeHb 00513aTEJILHBIX JIA0OPATOPHBIX, MPAKTHYECKHUX, KOHTPOJLHBIX
M JIPYIrUuX BUAOB PadoT

8 knacc

Yueonux I'aopuenan 0.C., Craokoe C.A., Ocmpoymos H.I'. «Xumusa 8 knacc», M., /[pogha, 2020
[Ipaxtuueckast padora Ne 1 «IIpuemsl oOpaiieHus ¢ 1a00paTopHbIM 000y IOBAaHUEM
[Tpaktuueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe OUYMCTKH TIOBAPEHHOW COJIN )»
[IpakTuyeckas padora Ne 3 o reme «Ilomydenne u coOupanue KUCIOPOAA, H3yUYCHHE €r0 CBOMCTBY



http://www.edu.ru/

[IpaxTuueckas padora Ne 4 mo teme «Ilonmydenue u coOupanue BoAOpOIa, U3yUEHHE €ro CBOHCTBY»
[IpakTuueckas padora Ne 5 o treme «IIpuroTosienue pacTBOpoB ¢ ONpeneIEHHON MacCOBOM A0IeH
pPacTBOPEHHOTO BELIECTBA

[IpakTuyeckas pabora Ne 6. Pemenne skcriepuMeHTaIbHBIX 33/1a4 10 TeMe « OCHOBHBIE KJIACChI
HEOPraHMYECKUX COCAMHEHUI»

T'aopuenan O.C., bepe3kun I1.H. u opyzue «Konmponwvnsie u npogepounvle padomspl K yueOHUKY
T'abpuenana O.C. Xumusn 8 knaccy, M., /Ipogha, 2020 2.

KontponbHas padora Ne 1 o treme «BemecTBa 1 XUMUYECKUE PEAKITHIDY

Kontponbnas padora Ne 2 mo teme «Kucnopoa. Bomopoa. Boxa»

KonTponsHas padota Ne 3 mo Teme "OCHOBHBIEC KJIACChI HEOPTAHUYECKUX COSTMHECHUI"
Kontponbnas padora Ne 4 mo teme «CTpoeHHe aToMa. XUMUYECKasl CBS3b

9 knacc

Yueonuk I'abpuenan 0.C., Cnaokos C.A., Ocmpoymos U.I'. «Xumusa 9 knace», M., /Ipogha, 2020
[IpakTuyeckas pabora Ne 1. «Pemrenue skcepuMeHTaIbHBIX 33149

[Ipaktuueckas pa6ora Ne 2 o Teme «IlomyueHue conastHONM KUCTOTHI, U3yUYEHHE €€ CBOMCTBY»
[IpakTuyeckas padora Ne 3 mo teme «llomydenne aMmMuaka, M3y4eHHUEe ero CBOMCTB
[IpakTuueckas pabora Ne 4 mo teme "Ilomyuenue yriekucnoro raza. KauectBeHHas peaxkius Ha
KapOoHaT-uoH"

[IpakTuueckas pabora Ne 5. Penienue skcriepruMeHTaNbHbBIX 3a/1a4 10 TeMe «Bakueiime
HEMETAJUIbl U UX COETUHEHUS

[Ipaktuueckas padora Ne 6 o teme "YKECTKOCTH BOABI U METOJIbI €€ yCTpaHEeHHs "

[Ipaktrueckas padota Ne 7. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe « BaxHel e MeTasibl
Y UX COCIUHEHUS

T'aopuenan O.C., bepe3xkun I1.H. u opyzue «Konmponwvnie u npogepounvie padomsol K yueOHUKY
T'aopuenana O.C. Xumusa 9 knaccy, M., /lpogpa, 2020 2.

KonTpomasnas padora Ne 1 o teme «IloBTOpenue u yriy6ieHue 3HaHHM OCHOBHBIX pa3fesioB Kypca
8 kimacca»

Kontponbnas padota Ne 2 1o Teme «DIeKTpoIUTHIECKas JUCCOUAIINS. XUMHUYECKUE PEaKIuu B
pacTBOpax»

Kontponbnas padota Ne 3 mo teme «Baxkuelme HeMeTaJTbl U UX COSTUHEHU S

KonTtponbHas padora Ne 4 o teme «BaxkHel11e MeTaIbl ¥ UX COSAUHEHHSD)

KDI/ITCDI/II/I M HOPMBbI OINCHKHU PE3YJbTATOB OCBOCHHUA NMPOIrpaMMbl
00VYAIOIIIUMHUCSH

Kpumepuu u Hopmwvl OyeHKu 3HAHUN U YMEHUI O00YUAIOWUXCA 34 YCMHbBIIL OMEEm.
Ouenka «5» CTaBUTCA, €CIU YYCHHK: TMOKa3bIBaeT TIyOOKOe W TOJHOE 3HAHWE W TMOHUMaHUE
BCETO NPOrpaMMHOr0 MaTepuasa; IOJHOE IOHMMAHUE CYIIHOCTHM pPACCMATPUBAEMBIX ITOHATHUM,
SBJICHUWA W 3aKOHOMEPHOCTEW, TEOPHH, B3AMMOCBA3EH. YMEET COCTaBUTh TMOJHBIN U MPaBUIbHBIN
OTBET HAa OCHOBE M3YYEHHOIO0 MaTepuaia; BBIAECHATH TIJIaBHBIC IIOJOKEHUS, CaMOCTOSATEIIBHO
MOATBEPKJIATh OTBET KOHKPETHBIMU MPUMEpaMH, (pakTaMu; CaMOCTOATEIBHO U apryMEHTHPOBAHO
Jenath aHanu3, 0000IeHNs, BBIBOABI; YCTAaHABIMBATH MEKIPEIMETHBIC CBS3HM (HA OCHOBE paHee
MpUOOPETEHHBIX 3HAHUH ) M BHYTPHUIIPEIMETHBIE CBS3H, TBOPUECKH MPUMEHSThH TTOJIyYCHHBIC 3HAHUS
B HE3HAKOMOH CHTyallWH; IOCIeI0BaTeIbHO, YETKO, CBS3HO, OOOCHOBAaHHO M 0€30IHO0YHO
u3naratb y4eOHbIH MaTepuai. YMEeT COCTaBJsATh OTBET B JIOTMYECKOW IOCIEI0BATEIBHOCTH C
UCIIONIb30BAaHUEM TMPHUHITOH TEPMHUHOJOTHH; JelaTh COOCTBEHHBIC BBIBOJBI, (HOPMYJIHPOBATH
TOYHOE ONPEICIICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHATHI, 3aKOHOB, TEOpUl. MOXKET MpHU OTBETE




HE TIOBTOPSTH AOCIOBHO TEKCT y4eOHUKA; U3JIaraTh, MaTepUa JIUTEPATYPHBIM SI3bIKOM; ITPABHIBHO
U O0OCTOATENbHO OTBEYAaTh HA JIOMOJHUTENIBHBIE BOIMPOCHl YUUTENS; CAMOCTOSTENBHO H
pallMOHATIBHO  HUCMOJb30BaTh  HAIJIAJHBIE IOCOOMUS, CIpaBOYHbIE MaTepuanbl, Yy4eOHUK,
JIOTIOJTHUTEIIBHYIO JINTEPATYPy, MEPBOUCTOYHHUKH; MPUMEHSATh CHUCTEMY YCJIOBHBIX 0003HAUEHUIA
IpU BEJCHUU 3aIllUCEH, CONMPOBOXKIAIOIMX OTBET; UCHOIB30BATh Ul JJOKA3aTENbCTBA BHIBOJOB U3
HaOmroeHuii U onbITOB. CaMOCTOSITENILHO, YBEPEHHO M 0€30IMO0YHO MPHUMEHSET MOJTYYCHHBIC
3HAHUS B PEUICHWU MpoOJIeM Ha TBOPUECKOM YPOBHE; AOIYCKaeT He Oojiee OJHOro Henouéra,
KOTOPBI JIETKO MCIPABISET MO TPEOOBAHHUIO YUYHUTENS; UMEET HEO0OXOAMMBbIE HAaBBIKM PabOTHI €
npubopaMu, yepTeKaMu, CXeMaMH, rpapuKaMH, KapTaMH, COIYTCTBYIOIIMMH OTBETY; 3aIlUCH,
COIIPOBOKIAIOIIINE OTBET, COOTBETCTBYIOT TpeOOBaHUSM.
Onenka «4» craBuTcs, eciu y4yeHUK: [loka3bIBaeT 3HAHUS BCErO0 H3Y4YEHHOI'O HPOrPaMMHOIO
Marepuana. Jlaér MOJHBIA W NPABWIBHBIA OTBET HAa OCHOBE M3YYEHHBIX TEOPUM; OIyCKaeT
HE3HAUUTENIbHbIC OIIMOKHN M HEJOUYETHI IPU BOCIIPOU3BEICHUH U3YYEHHOI0 MaTepuana, HeOoblIe
HETOYHOCTU TMpU HCIOJIb30BAHUM HAYYHBIX TEPMUHOB WJIM B BbIBOJAX, OOOOILECHUAX U3
HaOmroeHuil. Marepuan u3naraetT B ONpeenEéHHON JTOrHYecKoi Mocae10BaTeabHOCTH, MIPU 3TOM
JIOTTyCKaeT OAHY HerpyoOyro ommuOKy wian He Oosee ABYX HEAOYETOB, KOTOPHIE MOXKET HCIPABUTH
CaMOCTOSITEJIbHO MPU TPeOOBAHUU MM HEOOJIBIION MOMOIIM MIPENoiaBaTeNs; MOATBEPKAAET OTBET
KOHKPETHBIMU NPUMEPAMHU; MPABUILHO OTBEYAET HA JOINOJHUTEIbHBIE BOIPOCHl YUUTENS. YMEET
CaMOCTOSITENIbHO BBIIEIATDH IVIaBHBIE MTOJIOKEHHSI B M3yYEHHOM MaTepHalie; Ha OCHOBaHUM (DaKTOB U
IpUMeEpoB 000011aTh, Je€1aTh BbIBOJbI. YCTAHABIMBATH BHYTPUIPEIMETHBIE CBS3U. MOXeT
HIPUMEHSTH MTOJyYEHHbIC 3HAHUS Ha MPaKTUKE B BUJJOU3MEHEHHON CUTYyalluu, COOII0AaTh OCHOBHBIE
IpaBWia KyJbTypbl YCTHOM peud; MCIOJB30BaTh NPU OTBETE HayuHble TepMuHbl. He obmamaer
JIOCTaTOYHBIM HAaBBIKOM pPa0OThI CO CIPaBOYHOM JUTEPaTypod, Y4eOHHMKOM, MEPBOMCTOUHHUKOM
(MpaBUIIBHO OpHEHTHUpYETCH, HO pabotaer MEJIJIEHHO).
Ounenka «3» craBUTCS, €CIM YYCHUK: YCBAaUBACT OCHOBHOE COJIEpKaHKUE yueOHOro MaTepuala, Ho
uMeeT npoOenbl, He MPEeNnATCTBYIOLIME JalbHEHIIeMy YCBOEGHHUIO MPOTPaMMHOIO MarepHaa.
W3naraer marepuasl HecHCTEMaTH3MPOBAHHO, (parMeHTapHO, HE BCErjaa IOCJIE0BATEIbHO;
MOKa3bIBa€T HEAOCTATOYHYIO C(HOPMHUPOBAHHOCTb OTIENBHBIX 3HAHUM W yMeHMi; ciabo
apryMEeHTHPYET BBIBOJIbI M 00OOIIEHHUSI, JOMYCKAET OIMOKHU NpU UX POPMYIUPOBKE; HE UCIIOJIB3YET
B KauyecTBE J0Ka3aTeJIbCTBAa BBIBOJBI U 0000LICHUS M3 HAONIONEHUH, ONBITOB MM JIOMYCKaeT
OLIMOKY IPU UX HU3JI0KEHUHU; Ja€T HEYETKUE ONpeNeNeHns MOHATHH. VcnbIThIBaeT 3aTpy/iHEHUS B
NPUMEHEHUN 3HaHUM, HEOOXOIMMBIX JUIs peIIeHUs 3ajad pa3InYHbIX THUIOB, MPAKTHUYECKUX
3a/IaHMi; IPU 0OBSICHEHNU KOHKPETHBIX SIBJICHU HA OCHOBE TEOPUM M 3aKOHOB; OTBEYAET HEIOJIHO
Ha BONPOCHI YYMTENsl WJIM BOCIPOU3BOAMUT COAEp)KaHUE TeKcTa y4yeOHHMKAa, HO HEI0CTaTOYHO
MOHMMAET OT/IEJbHBIE TIOJIOKEHUS, UMEIOIINE Ba)KHOE 3HAUEHUE B ITOM TEKCTE, JIOMyCKasi OJHY-IBE
rpyOble OLIMOKH.
OueHka «2» CTaBUTCS, €CIM YYEHUK: HE YCBAaUBAE€T M HE PACKPHIBAET OCHOBHOE COJEpP)KAHUE
MaTepuana; He 3HaeT WIM He MOHMMAaeT 3HAYUTENbHYI0 4YacTh MPOTPaMMHOIO Marepuaia B
npejenax IOCTaBIEHHBIX BONPOCOB; HE JieNaeT BBIBOJOB M 0000meHuii. Mwmeer cmabo
c(OpMUPOBAHHBIE U HEMOJHBIE 3HAHHS, HE YMEeT MPHUMEHSTh MX IMPH PELICHUH KOHKPETHBIX
BOIMPOCOB, 3ajay, 3a/aHuil mo oOpa3ny. Ilpm oTBeTe Ha OAMH BOIPOC JOMYyCKaeT Oojee ABYX
rpyObIX  OmIMOOK, KOTOpble HE  MOXET MCIPaBUTh  JaXe TMpUd  MOMOIIM  YYHUTENs.
Onenka «1I» CTaBUTCS B ciydae: HET OTBETA.

Kpumepuu u nopmol oyenku 3HAHUN U YMEHUIl 00yUAIOWUXCA 34 CAMOCHOAMENbHbIE
RUCbMEHHble u KOHmponbHble pabomel.
Onenka «5» craBUTCH, €CliM yYeHUK: Brimonnser pabory 0e3 ommOOK W /win/ JOMycKaeT He
o6omee omHoro Hemou€ra. CoOm0OmaeT KynbTypy IHCBMEHHOW peud; TpaBuiaa O(OpPMIICHHS
MUCHMEHHBIX pabor.
OneHka «4» CTaBUTCS, €CIU YYCHHWK: BBIMOTHIET NHChMEHHYIO paboTy IOJHOCTBIO, HO
JIOTTyCKaeT B Hel He Oosiee 0HOM HEerpyOoil OMMMOKA U OJHOTO HefouéTa W /miau/ He Ooyee IByX




Heno4€ToB. CobOMI0IaeT KyabTypy MUCEMEHHOM peuu, mpaBuiia ohopMIIeHUS TUChbMEHHBIX PaboT,
HO -JIOITyCKaeT HeOOoJIbIIHe MTOMapKu npu BEJICHUU 3armcei.
Ouenka «3» craBuTCSs, ecia y4eHUK: [[paBUIBHO BBIMOIHSIET HE MEHEE MOJOBUHBI PAOOTHI.
JHomyckaer He Oojnee AByX TpyObiXx ommOOK, win HE Ooyiee OIHON TpyOoil, oaHON HerpyOoit
OIMOKHU M OJTHOTO He0UYETa, HIIK HE OoJiee TPEX HErpyObIX OMMOOK, UM OJHON HErpyOoi omuoOKu
U TpEX HENOUYETOB, WIM MPU OTCYTCTBUU OMIMOOK, HO MPU HAJUYMU NATU HENO4ETOB. JlomyckaeT
HE3HAUUTENIbHOE  HECOONIIOJICHNE OCHOBHBIX HOPM  KYyJBTYphl MHCbMEHHOHM pedH, IPaBHI
odopmeHHs MUCbMEHHBIX pabor.
OueHka «2» cTaBUTCS, €CAM YYEHUK: [IpaBUIBHO BBIMOJHSIET MEHEE MOJIOBUHBI MHCHMEHHOM
pabotel. JlomycKaeT dYMCIO OIMMOOK ¥ HEJOUYETOB, MPEBOCXOJAIIEE HOPMY, MPH KOTOPOM
MOJKET ObITh BBICTaBlIeHA oIlleHKa "3". JlomyckaeT 3HaUMTENbHOE HECOOIIOIEHUE OCHOBHBIX HOPM
KyJIbTYPbl TUCHbMEHHON pedH, MpaBuiI 0(OPMIICHHS MUCbMEHHBIX PadoT.

Ouenka «1» CTaBUTCS B clryyae: Her OTBETA.

Kpumepuu u nopmvl ouenku 3HAHUN U YMEHUIl 00yyarOwuxca 3a npaKmuueckKue u

nabopamopuvle paoomel.
Ouenka «5» craBurcs, ecau: I[IpaBHiIbHOM CaMOCTOSITEIBHO OMpEAensieT Uelb JaHHbBIX
padoT; BBITTOTHSIET paboty B TTOJITHOM 00BEME c cOOII0ICHHEM
HEOOXOAMMOM ' TOCIIeIOBATEILHOCTH TIPOBEICHUS OIBITOB, Hu3MepeHuil. (CaMOCTOSITENBHO,

palyoHaIbHO BBIOMpAET M TOTOBHUT JJs BBINOMHEHHUS paboT HeoOxoaumoe 00O0pyIOBaHUE;
NPOBOIUT JaHHbIE pabOTBl B YCIOBHSX, OOECIEYMBAIOUIMX TOJTY4YCHHE HauOoJee TOYHBIX
pe3ynbTaToB. ['paMOTHO, JIOTMUYHO OMUCBHIBAET XOJ MPAKTUYECKUX (J1abopaTopHbIX) pabdor,
MPAaBWIBHO (DOPMYITUPYET BBIBOJBI; TOYHO M AaKKypaTHO BBITIONHSET BCE 3alMCH, TaOJHIIbI,
PUCYHKH, 4YepTeXH, rpaduku, BbUMcIeHHs. [IposBiseT OpraHU3alMOHHO-TPYAOBHIE YMEHUS:
MOJJIEP’)KUBAET YUCTOTY pabOyero Mecra, MOpSJOK Ha CTOJE, IKOHOMHO pPacXoayeT MaTephallbl,
coOmo1aeT mpaBuia TEXHHUKHU 0€30MacHOCTH npu BBITIOJTHEHU T pador.
OueHnka «4» CTaBUTCS, €CIM YYEHHUK: BBINOIHSET NpakTUyeckyio (JabopaTropHylo) paboty
MOJTHOCTBIO B COOTBETCTBUH C TPEOOBAHUSMU MPHU OLEHUBAHUH Pe3yIbTaTOB Ha "S5", HO JOIMyCKaeT
BBIYUCIICHHSIX, U3MEPEHHSIX ABa — TPH HEJO0YETA WM OJHY HErpyOyro OmmMOKY ¥ OJAMH HEIOYET.
[Tpu odopmiieHnn paboOT MOMyCKaeT HETOYHOCTH B OMMCAHUM XOJa JEHCTBUIA; JeaeT HEeIMOJIHbIE
BBIBOIbI npu 000011eHN Y.
Ouenka «3» craBuTcs, eciu ydeHuk: I[IpaBunbHO BhINONHSET paboTy He MeHee, ueM Ha 50%,
OJTHAKO OOBEM BBIMOJHEHHOM YacTH TaKOB, YTO IO3BOJISIET IOJYYHUTh BEPHBIE PE3YJIbTATHI M
clenaTh BBIBOJBI 1O OCHOBHBIM, MPHUHIMIMAILHBIM BaKHBIM 3amadaM paboTel. [logbupaer
o0OpyIOBaHWE, MaTepHuall, HauWHaeT pabOTy C TOMOIIBI0 YYHTENS, WIM B XOJE IPOBEICHHS
U3MEpPEHUI, BBIUMCICHUN, HAOMIOACHMI JOMyCKaeT OIMMWOKU, HETOYHO (HOPMYIHPYET BHIBOJIBI,
0000mieHusi. [IpoBoauT paboTy B HEpaAIMOHAIBHBIX YCIOBHSX, YTO TMPHUBOAWT K MOJIYUYCHHUIO
pe3yJabTaTOB C OOJBIIMMH TOTPEIIHOCTSMHU; WM B OTYETE JIOMYCKAeT B OOIIEH CIOKHOCTH He
Oosiee NByX OIMMOOK (B 3aMMCSIX YHCEN, Pe3yJIbTaTOB HM3MEPEHWH, BBIUYMCICHUHN, COCTaBICHUU
rpadukoB, TaOIUIl, CXeM U T.1.), HE UMEIOIIUX JAJs JaHHON pabOoThl MPUHIMIMATFHOTO 3HAUCHUS,
HO TIOBJIMSBINUX Ha Pe3yJbTaT BHIOJIHEHUs. JlomyckaeT rpyOyro OmmOKy B XOJ€ BBITOJHEHHS
paboThl: B 00BSICHEHUH, B 0()OPMIIEHUH, B COOIOACHUH MPaBUJI TEXHUKH 0€30MaCHOCTH, KOTOPYIO
YUCHHUK UCTIPABIISIET 1o TpeOOBaHUIO YUUTEIIS.
Ouenka «2» cTaBuTCs, eciy y4eHHK: He ompenensier caMOCTOSITENBHO IIeNIb padOThI, HE MOXET
0e3 MoMOIIM y4WUTEessl MOATOTOBUTH COOTBETCTBYIOIIEE OOOpYIOBAaHHUE; BBIMOJHSAET paboTy He
MOJTHOCTBIO, W O0BEM BBHIMIOJHEHHOW YaCcTH HE TIO3BOJISET CJHIENaTh IPABWJIBHBIC BBIBOJIBIL.
Jomyckaer nBe m Oojiee TpyOble OMIMOKKM B X0/€ padOT, KOTOPbIE HE MOXKET HCIPABUTH IO
TpeOOBAaHUIO TEJarora; WM TMPOW3BOJAUT HW3MEPEHHS, BBIYUCIICHUsS, HAOIIOIECHUS HEBEPHO.
Ounenka «1» CTaBUTCS B ciyyJae: HET OTBETa.

Kpumepuu ouenku mecmogwix 3a0anuii ¢ LOMouibio Korhuyuenma yceoenus K



K= A:P, rue A — 4HCIIO MPaBUIBHBIX OTBETOB B TECTE

P — oOmiee unciio oTBETOB
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