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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o XuMru Ha ypOBHE OCHOBHOI'O OOIIIETO 0O0pa30BaHMUsl COCTaBJICHA HA
OCHOBE TpeOOBaHUH K pe3yibTaTaM OCBOSHHUS OCHOBHOI 00pa30BaTEIbHON MPOTPAMMBI
OCHOBHOTO 00miero ooOpaszoBanus, npeactaBieHHbix B DPI'OC 00O,a Takxke Ha
OCHOBe (enepanbHON pabodeil MporpaMmbl BOCIHUTAHUA W C YYETOM KOHICIIHH
MpernoilaBanmsi y4eOHOro TpeaMera «XuMHUsS» B 00pa30BaTECIbHBIX OpPTaHU3AIUIX
Poccuiickon @enepanum.

[Iporpamma nmo xuMuM pa3paboTaHa ¢ IEIbI0 OKa3aHUS METOAUYECKON MOMOIIH
YUUTEIIO B CO3/IaHUU paboyeit mporpaMmbl 1o y4eOHOMY MpPEIMETY.

[Iporpamma 1o XxumMuu Aa€T Npe/ICTaBICHUE O ENsIX, 00IIel cTpaTeruu o0y4eHus,
BOCIIUTAaHUSI U  Pa3BUTUS  OOYy4YaIONIUMXCS  CPEACTBAMU  y4eOHOro IMpeaMera,
yCTaHaBJIMBaeT  O0s3aTeIbHOE  MPEIMETHOE  COJEp)KaHue,  MpeaycMaTpUBACT
pacrpeiesIeHHUe ero Mo KiaccaM U CTPYKTYPHUPOBAHUE MO pa3/iesiaM U TEMaM MPOrPAMMBI
0 XWUMHH, OIpeaeisieT KOJWYECTBEHHbIE M KAYeCTBEHHBIC XapaKTEPUCTHUKU
COJIEpKaHMs, PEKOMEHIYEMYIO IOCIEIOBATEIbHOCTh HM3YYEHUS XUMHUH C YYETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3ed, JIOTHKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH O0yYaromuXxcsi, ONnpeeaseT BO3MOXKHOCTU TMpeaMeTa JJis
peanuzanuu  TpeOOBaHM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON
IporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs, a TakKe TPeOOBAHUMK
pe3yabTaraM 00yueHHs] XMMHUH Ha YPOBHE 11eJiel U3y4eHHUs ITpeAMeTa 1 OCHOBHBIX BUJIOB
y4eOHO-ITO3HABATEIIBHOM JICSITEILHOCTH OOYYaloIIerocss IO OCBOCHHUIO YYEOHOTO
COJICpKaHMUsI.

3HaHWE XWUMHHU CIY)KUT OCHOBOM i  (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU 0 MaTepUaIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJb
urpatoT GopMUpPyeMble XHUMHEH MPEJACTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPrUUU
00 DBOJIIOIIMU BELIECTB B MPUPOJAEC, O TMYTAX PEHIeHUS TJI00aIbHBIX MpoOIeM
YCTOWUYHUBOTO Pa3BUTHUS YEIIOBEUYECTBA — CBIPHEBOM, DSHEPIreTUYECKOW, IHILEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peasii3allii BO3MOXXHOCTEH MJisi caMOpa3BUTHS M (HOPMHUPOBAHUS
KYJbTYpPBI JINYHOCTH, €€ 00111el U (PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJi B (OpMHpOBaHME MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH
OOy4JaromMXxcsi,  HAaBBIKOB  HMX  CaMOCTOSITCJIBHOW  y4eOHOM  JICSITEIIbHOCTH,
OKCIIEPUMEHTAJIbHBIX W HCCIENOBATEIbCKUX  YMEHHM, HEOOXOJUMBIX  KakKB
MOBCEIHEBHOM KU3HM, TaK U B MPO(ECCHOHATBHOMN AEATEIbHOCTH;

3HAKOMHT CO CIIEIU(UKON HAYYHOTO MBITIUICHNS, 3aKJIAJIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJISIIa HA €IUHCTBO MPUPOABI M UEIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAallOMB
bopMUPOBAHUM €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYarOIIUXCS,

croco0cTBYET (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HAHMAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHYECKOE 0O0pa30oBaHUE
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00yJaroIuXcsl.

JlaHHbIE HampaBjieHUS B OOYYCHMH XUMHHU OOECIEUHUBAIOTCS CIEIU(BUKOM
coJiepKaHus y4eOHOTro IpeMeTa, KOTOPBIN SIBJSETCS MeJarorndyecku aganTHPOBaHHBIM
OTpaKeHUEM 0a30BOM HAYKU XMMHUU HA OMPEACIEHHOM dTare €€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOro o0Ilero o0pa30oBaHMs OPHUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMbI II€PBOHAYAJBHBIX IOHATHH XUMHH, OCHOB
HEOPTaHUYECKOM XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSTUNA OPraHUYECKOM
XUMHH.

CtpykTypa comepkaHUsi MPOTpaMMBI 1O XUMHH C(HOpPMHUpOBaHA Ha OCHOBE
CHUCTEMHOT0 MoJ1xo/1a K e€ nzydeHuto. CoaepkaHue CKIIabIBACTCS U3 CUCTEMbI TOHSATUM
0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI IIOHATUH 0 XUMUYecKor peakmuu. Ooe
ATU CUCTEMBbI CTPYKTYPHO OPTaHU30BAaHBI MO MPUHIUITY MOCJIEA0BATEIBHOTO Pa3BUTHUS
3HAHUW HA  OCHOBE  TEOPETHUYECKHX  MPEJCTABICHUN  pPa3HOrO  YpPOBHSA:
ATOMHOMOJICKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEro €CTeCTBO3HaHUs; llepuoaunueckoro
3akoHa /.M. MenneneeBa Kak OCHOBHOTO 3aKOHA XMMHH;YYEHUS O CTPOCHUU aTOMA H
XUMHUUYECKON CBSA3M; MPEACTaBICHUM 00 JIEKTPOJUTHUUECKON NHUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHUSI pacCMaTPUBAIOTCSI HA OCHOBE SMIIUPUUYECKHU MOTYYECHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJHOTO YPOBHSI K APYromy,
BBITIONHSASA (PYHKIMM OOBSICHEHUS] W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOYKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U MOJYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl 0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XMMHUYECKOW COCTABJISIOIIEN HAy4YHOW KapTHHBI MHUpPA B JIOTMKE €€ CUCTEMHOU
IIPUPO/IBI, LIECHHOCTHOI'O OTHOWIEHUS K HAYYHOMY 3HAHMIO U METOJaM II03HaHUs B HAayKeE.
N3yyeHne XuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHEe W3YUYEHHBIX YUEOHBIX
npeameToB: «Okpyxarouit Mupy», «buonorus. 5—7 knacce» u «dusuka. 7 Kiaacey.

[Ipu m3ydeHUU XUMUU MPOUCXOAUT (OPMHUPOBAHWE 3HAHUN OCHOB XMMHYECKOU
HAayKW Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTUYECKOW JeSITeIbHOCTH
YeJloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTYphl. 3ajada y4eOHOro
IpeaIMeTa COCTOUT B (DOPMUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHMA — BaKHEUILIHX
(GakToOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM, TOCTYMHBIX OOOOIICHHI
MHUPOBO33PEHYECKOTO XapaKTepa, s3blka HAayKd, B MPUOOUICHUHM K HAayYHBIM METO/JaM
NMO3HAHUSA TPU U3YYECHUH BEUIECTB W XUMHYECKUX peakiuil, B (HOpMHUPOBAHUU
U Pa3BUTUU IO3HABATEIbHBIX YMEHUH M MX MPUMEHEHUU B y4eOHO-TIO3HABATENIbHOM
U y4eOHO-UCCIIEOBATENbCKON ACSITENbHOCTH, OCBOCHHU MpaBuil  0€30MacHOro
oOpalleHus C BEIIeCTBaMHU B TOBCEIHEBHOM KU3HHU.

[Ipy u3yyeHUM XUMUM Ha YPOBHE OCHOBHOIO OOIIEro OOpa30BaHUSl BaKHOE
3HaYeHHe MPUOOPENTU TaKue 1, KakK:

dbopmupoBaHue MHTEIJIEKTYaJIbHO pa3BUTOU JIUYHOCTH, rOTOBOWK
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY NPHUHATUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;



HaAINpPaBJICHHOCTh OOY4YEHHUS] Ha CHUCTEMATUYECKOE MPHOOIIEHHE O00YYarolIUXCIK
CaMOCTOSITEJIbHOM TTO3HABATEIbHONW JEATEIbHOCTA, HAay4YHbIM METOAAM ITO3HAHMS,
bOopMHPYIONTUM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XUMHH,

o0ecrieueHre ycioBUid, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00YJalONUMHUCS OMbITa
pPa3HOOOpa3HOW JEATENIbHOCTH, TO3HAHUS M CAaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB
(KITFOUEBBIX KOMIETEHIINI ), UMEIOLIUX YHUBEPCATbHOE 3HAUCHUE JJIsl pa3IMYHBIX BUJIOB
JEATEIIbHOCTH;

dbopmupoBanue o0mIeH (PYHKITMOHAIIBHON M €CTeCTBEHHO-HAYYHOW TPAaMOTHOCTH,
B TOM YHCJI€ YMEHUH OOBSCHATD U OIIECHUBATD SIBJIICHUS OKPYKAIOIIET0 MUPA, UCTIONb3YS
3HAHUS U ONBIT, MOJYYECHHBIE NPU W3YYCHUH XHMHUH, NPUMEHATh UX NPU PEIICHUU
npo0JieM B TOBCEHEBHOM KU3HU U TPYAOBOM AEATEILHOCTH;

dbopMupoBaHrue Yy OOYYalOIIMXCS TYMaHUCTUYECKUX OTHOILICHUHN, MOHUMAaHUS
IEHHOCTH XUMUYECKUX 3HAHUM JUIsi BBIPAOOTKH SKOJIOTMYECKH 11eJ1eCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JESITEIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKPY>KAIOIIEH MPUPOJHOU CPEIIBI;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIOU
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO U HAMPABICHHOCTH AaIbHEHIIIEro 00yUeHHUs.

OO6miee 4yMCIO YacoOB, PEKOMEHJOBAHHBIX JJIA HU3ydyeHUs XuMuu, — 136 4acos:
B 8 Kimacce — 68 yacos (2 yaca B Henento), B 9 kimacce — 68 vacos (2 yaca B Henmenro). Jlis
KKJOTO KJacca MpPeIyCMOTPEHO pe3epBHOE y4eOHOE BpeMsi, KOTOPOE MOKET OBITh
MCIIOJIb30BAHO YYaCTHUKAMM O0pa30oBaTeIbHOTO Ipoliecca B MeNsIX (opMUpoBaHUS
BapUATUBHOMN COCTAaBIISIONICH COIepKaHUsI KOHKPETHOM padoueit mporpamMmsl. [Ipu sTom
oOs3aTenbHass (MHBapUAHTHAs) YacTb COJAEPXKAHUS TNPEIMETa, YCTaHOBJIEHHAs
IIpUMEpPHON paboueli MporpaMMoi, U BpeMs, OTBOJIMMOE Ha €€ u3ydeHue, JOJKHBI OBbITh
COXPaHEHBI MOJTHOCTHIO.



COJEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHavajbHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMHM B KU3HU YeJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. Ousnueckre CBOMCTBA BEIIECTB. ATrperartHoe coctosHue Bemects. [lonsaTue
0 MeToJax IMOo3HaHus B xuMHH. Uucrteie BemecTBa M cMecH. CrocoObl pazjiesieHus
CMeEcCei.

ATOMBI U MOJICKYJIbl. XUMUUYECKHUE 371€MEHThI. CUMBOJIBI XUMHUUYECKUX AJIEMEHTOB.
[IpocThle 1 cokHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢dopmyna. BaleHTHOCTh aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTelbHasd aTomMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIApHas Macca. MaccoBast JOJIsl XUMUYECKOTO 3JIEMEHTA B COCIUHECHUH.

KonuyectBo BenectBa. Mok, MonsipHast Mmacca. B3auMocCBsi3b KOJIMUECTBA, MacCChl
W 4Yuclia CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacu€Tel mo dopmyliaM XHUMUYECKHUX
COCIUHCHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XMUMUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpaHEHMSI MacChl BEIIECTB. XUMHUYECKUE ypaBHEeHMs. Knaccudukaius XUMUYECKUX
peakiuii (COeTMHEHMS, Pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TOCYJIOW, MpaBujiaMud pabOThl B JabopaTtopuu H
npuémMamMu oOpaiieHust ¢ J1abopaTOpHBIM OOOPYJOBAaHUEM, HM3YyUYCHHUE U OIMCAHUE
(bu3nYeCcKX CBOMCTB 00pa3I0OB HEOPraHMUECKUX BEIECTB, HAOMOACHUE (HU3UYECKUX
(n1aBrieHHE BOCKA, TassHUE JIbJa, pACTUPaHUE caxapa B CTYIIKE, KATIEHUE U KOHACHC AU
BOAbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBUE MeJa C KUCJIOTOM) SIBICHWM, HAOMIOJCHUE W OMNHCAaHWE MPU3HAKOB
MPOTEKAHUSI XMMHUYECKHUX peakuuid (pa3ioKeHWe caxapa, B3anuMOJICHCTBUE CEPHOM
KHCJIOTBHI C XJIOPUAOM Oapusi, pasioxenue ruapokcuna menu (1) mpu HarpeBanwuy,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM coiu menu (II), nzydenne cnocoOoB pasaeneHus
cmecedt (C TIOMONIBI0 MarHuTa, (QUIBTpOBAaHUE, BbBIIAPUBAHUE, JAUCTHILISAINS,
xpomaTorpadusi), IpoOBEJACHUE OYUCTKU MOBAPEHHOM COJIM, HAOMIOJCHUE U ONMHUCAHUE
pEe3yJAbTAaTOB MPOBEACHUSA OMbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacCCHhl,
co3ZaHue Mojieeil MoJieKy (IIapoCTEeP>KHEBBIX).

BaxkHeiilue npeacTaBuTe 1 HEOPraHUYeCKUX BellecTB

Bo3nyx — cMech razos. Coctas Bo3ayxa. Kuciopoa — 3€MEHT 1 IPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupoze, pu3nueckue U XMMUYECKHEe CBOMCTBA (peakuuu
ropenusi). Oxcupapl. Ilpumenenne xucimopoga. CrnocoObl MOMy4YEHUSI KHUCIOPOJIAB
nabopaTopun U nOpoMblnuieHHOCTH. KpyroBopoT kucnopona B npupoae. O30H —
AITOTPOIHAS MOAUDUKALIMS KACTOPOAA.



TemnoBoit 3pPexT XUMHUECKON peakiul, TEPMOXUMUYECKUE YPaBHEHUS, IK30-
U SHIOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arps3HEeHHE BO3yXa,
YCWJICHHE MapHUKOBOTO A ekTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BemiectBo. HaxoxkaeHune Bomopoda B MPUPOJE,
bu3MYecKue U XUMUYECKUE CBONCTBA, MPUMEHEHUE, CIIOCOOBI moaydeHus. KucioTer u
COJIH.

MossipHbIi 00BEM Ta30B. PacdéThl Mo XUMUYECKUM YpaBHECHUSIM.

dusnueckre cBOKWCTBA BOAbL. Bona kak pacrBopuresb. PactBopsl. HackllieHHbIe 1
HEHACBILLICHHBIE pacTBOPHI. PACTBOPUMOCTH BeleCTB B BoJie. MaccoBas 107151 BEIIECTBA
B pacTBope. XMMHUYECKHE CBOICTBA BOJbl. OcHOBaHUA. Poiib pacTBOpOB B MpHUpOAE U
B )KM3HU 4esoBeka. KpyroBopot Bobl B pupoe. 3arps3HeHne NpupoHbix Boa. OxpaHa
Y OYUCTKA IMPUPOIHBIX BOJ.

Knaccudukanusa Heopranmdeckux coeauHenuit. Oxcunpl. Knaccudukanus
OKCH/JIOB: coJieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIC) 151
HecoseoOpaszyrone. HoMmenknatypa okcusioB. dusnyeckue U XMMHUYECKHUE CBOMCTBA
okcuaoB. [loryyeHne OkCUIoB.

OcuoBanus. Knaccudukaius ocHOBaHM: MENTOYU U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui. @Pu3nMyecKMe U XHUMHUYECKUE CBOWCTBA OCHOBAaHUM.
[TonmyyeHne OCHOBaHHU.

Kucnotrel. Knaccudukanusa kucnor. Homenknarypa kucinor. Dusnyueckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MeTaimoB H.H. bekerona. Ilomyuenue
KHUCJIOT.

Comu. Homenkmarypa coiseid. Pu3nueckue M XHMMHYECKHE CBOWCTBA COJIEH.
[lomyueHue conen.

I'eneTnyeckas cBs3b MEXKY KJIaCCaMHU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuil Ikcnepumenm:

KaueCTBEHHOE OIpEACICHUE COACPKAHUSI KHUCJIOpOoAa B BO3AYyXE, IOJIy4YEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3yUYEHHE CBOMCTB  KHUCIOpOJa, HaOJIOACHHE
B3aMMO/ICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUSI BOZHUKHOBEHUS M MpEKpalieHus
ropenusi (Tokapa), O3HAKOMJICHHE C 0O0pas3laMyd OKCHUJOB M OIHUCAHUE WX CBOMCTB,
MoJIyuyeHue, coOMpaHHue, paclio3HaBaHUE W M3YyYCHHUE CBOMCTB Boaopoaa (FOpeHHe),
B3auMozeciictBue Bomopoma ¢ okcumom wmeau (1) (BO3MOXHO —HCIIONB30BaHME
BUJIEOMATEPUAJIORB), HAOJI0IeHHE 00paA3IIOB BEIIECTB KOJIMUECTBOM 1 MOJIb, MCCIIeIOBaHKE
O0COOEHHOCTEW PacTBOPEHHUS BELIECTB C PA3IUYHOW PACTBOPUMOCTBIO, IPUTOTOBIICHUE
PacTBOPOB C OINPEIEITEHHON MAaCCOBOM J0JIEW PACTBOPEHHOTO BENIECTBA, B3aUMOJICCTBUE
BOABl C MeTaJulamMu (HaTpueM M KajublueM) (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), HCCIICOBaHHE OOpa3lloB HEOPTaHWYECKHX BEIIECTB Pa3TUYHBIX
KJIACCOB, HA0JTIOIEHUE N3MEHEHHUS OKPACKHA HHIUKATOPOB B PACTBOPAX KUCIIOT M IIETI0UEH,
u3ydeHue B3aumojaencTBus okcuaa menu (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCIOT
C METAJUIAMH, PEaKUUH HEUTpaAIN3aluH, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,



BBITECHEHHUE OJTHOI'0 METAJUIA APYTUM U3 pacTBOPA COJIU, PEILIEHUE IKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe «BaxkHenime Ki1accsl HCOPraHU4ECKUX COCIUHEHUIN.

Iepuoanyeckuii 3akon u Ilepuoanyeckass cucrema xumu4eckux jiemenros /I.U.
MenaeneeBa. CrtpoeHue aroMoB. XuMHYeCKasi CBsI3b. OKHCJIUTENbHO-
BOCCTAHOBHUTE/IbHbIC PeaKIMHU

[lepBbie MOMBITKHA KIacCU(UKAIIMM XUMUYECKUX 3JeMeHTOB. [loHsTe 0 rpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIBHBIE METAILIbI, TAJIOT€HbI, THEPTHHIE
ras3bl). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XUMHUYECKUX dnemMeHToB JI.1.
MenneneeBa. Koporkonepuoanas u pnuHHOnepuogHass ¢opmbl Ilepuonnyeckoit
cucreMbl xuMudeckux 3semeHToB .M. Menneneesa. [leproab! u rpynmnsl. @U3n4ecKuii
CMBICJI MIOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aTomMHBIX saep. M3oromsl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIx 20 XUMHUECKUX 3JIeMEeHTOB llepuoanueckoit
cucrembl JI.MI. Menneneea. XapakTepuCTUKa XHMHYECKOI'O DJJIEMEHTA II0 €ro
nonoxxeHuto B Ilepuoanueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHMsI pajadyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IEPHUOIAM.

3nauenue [lepunonnueckoro 3akoHa u llepuognueckon CUCTEMbI XMMUYECKUX
AIIEMEHTOB U1l Pa3BUTHUS HayKu U pakTuku. .. Mennenees — yd€Hblil ¥ rpaJaHUH.

Xumuueckas  cBa3b. KoBasneHTHas (moJjisipHass M HENOJsIpHasi)  CBA3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp okucineHus. OKUCIUTENBHOBOCCTAHOBUTENBHBIE peakuuu. IIpomecchl
OKHUCJIEHUS] U BOCCTAaHOBJIEHNA. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuil Ikcnepumenm:

U3y4eHHe oO0pa3loB BEHIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMM KHCJIOT U IIEJI0YeH, TMPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peaKIuy PasyIoKEHUsI, COCTUHCHUS).

Mesicnpeomemmuvie ces13u

Peanuzanuss MeXNpeaIMETHbIX CBs3ed NpU H3YYEHUHM XHMHUM B 8 Kjacce
OCYILIECTBIISIETCS YePE3 UCIIOJIb30BAHNE KaK OOIINX €CTeCTBEHHOHAYYHbBIX OHATUH, TaK
U TIOHATHUH, SIBISAIOIIMXCS CHUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-
Hay4YHOT'O IIUKJIA.

OO11ue ecTecCTBEHHOHAYYHbIE MMOHATHUS: Hay4HbII (DAaKT, TMIIOTE3a, TEOPHUs, 3aKOH,
aHalni3, CHUHTE3, KiacCupUKalus, TMEePUOJUIHOCTh, HAOMIOJCHNUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBIICHUE.

®usuka: Marepus, aToOM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIIBI,
pazloaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsijl, BEIIECTBO, TEJIO, 00BEM,



arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (M3MUECKHE BEIWYUHBI, CAMHUIIBI N3MEPEHUS,
KOCMOC, TITaHETHI, 3BE3/1bI, COTHIIE.

buonorus: dorocuntes, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE TTOPOJIBI, MTOJIC3HBIE
UCKOTIaeMbIe, TOTUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BCHICCTBO U XUMHUYIECKAasl peaKuus

[lepuomnueckuii 3akoH. Ilepuoguueckass cucteMa XUMUYECKUX 3jieMeHToB [I.I.
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAJIUS, KAIbIUSI U UX COCIUHEHUIB COOTBETCTBUU
C TIOJIO)KEHUEM BJIEMEHTOB B [leprnoanyueckon cucteMe U CTpPOEHUEM UXaTOMOB.

Ctpoenue BenecTBa: BUAbl XUMAYECKOW CBS3U. THIBI KPUCTALIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW PEIIETKH W BHUIA
XUMHYECKOM CBSI3U.

Kimaccudukanuss W HOMEHKJIATypa HEOPTraHMYECKHX BEIIECTB. XHUMHYECKHE
CBOMCTBA BEIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCTMHECHUN,
F€HETUYECKAasl CBSI3b HEOPTaHMYECKUX BEILIECTB.

Krmaccupukanuss XUMHUYECKHUX peakIuid 1O  pa3IMYHbBIM  MpHu3HaKaM (1o
YUCIYy U COCTaBy YYACTBYIOIIUX B PEAKIUU BEIIECTB, MO TerioBomy 3(PdekTy, mno
W3MEHEHUIO CTEMEHEW OKHUCJICHUSI XHUMHUYECKHX JJIEMEHTOB, IO OOpaTUMOCTH,IIO
YY9aCTHIO KaTajau3aTopa). DK30- U DHIAOTEPMHYECKHUE PEaKIUH, TEPMOXMMHUYCCKHE
YpaBHEHHS.

[lonsiTue o ckopoctn Xxumuueckod peakuuu. [loHsaTHe 00 o0OpaTUMBIX U
HEOOPATUMBIX XHMHYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U TETEPOreHHBIX
peakuusx. Ilondarue o karanmuze. I[lonAaTne O XuMHYECKOM paBHOBeCcHU. DaKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XMMUUYECKON PEAKIIUN U MOJIOKEHUE XUMUYECKOTO PaBHOBECHS.

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC peaxkiuu, AJIEKTPOHHBIN OajaHC
OKHUCJIMTEIbHO-BOCCTAHOBUTENBbHON peakunu. COCTaBICHUE YPAaBHEHUN OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH C UCIIOIH30BAaHUEM METO/Ia AIICKTPOHHOTO OaaHca.

Teopus 5SJIEKTPOIUTHYECKON JHUCCOIMALIMHU. OJEKTPOJIUTHI U HEIICKTPOJUTHI.
Katnonbl, aHuMOHBI. MexaHW3M JUCCOLMAIMM BEUIECTB C PAa3JIMYHBIMU BUJIAMU
XUMHUUecKol cBs3u. Ctenenb auccounanu. CUibHBIE U CJIa0bIe DIEKTPOJIUTHI.

Peakuuu woHHOro oOMeHa. YCIOBUSA MPOTEKaHUs peakiuidi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIlIEHHBIE MOHHBIC YpaBHEHMS peakiuii. CBONCTBA KUCIOT, OCHOBAHUM U
COJIell B CBETE MPEICTaBICHUN 00 JJICKTPOIUTHYECKOW aucconmanuu. KadecTBeHHBIC
peakunu Ha UOHBL. [loHsATHE O TMOpONIU3E COIEH.



Xumuueckui dKcnepumernm.

03HAKOMJICHUE C MOJIEIISIMU KPUCTALTHYECKAX PEMIETOK HEOPTaHUICCKUXBEIECTB
— METaJUIOB M HeMeTa/uIoB (Tpaduta 1 anmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHS),
UCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHUMHUYECKOW peakuuu OT BO3ACUCTBUS
pasnuYHBIX (DAKTOPOB, WCCIAEAOBAHHUE JIJICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
npoliecca IUCCOIMAIMU KUCIOT, IIe04Yel 1 cosield (BO3MOKHO MCIOJIb30BAaHUE BHUJIEO
MaTepHuayioB), IPOBEACHHUE OIBITOB, MWILTIOCTPUPYIOIIUX MTPU3HAKHU MPOTEKAHUS PEAKIIUN
HOHHOTO 0OMeHa (00pa3oBaHUE OCA/IKa, BBIJCICHNUE Ta3a, 00pa30BaHUE BOJIBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEakiui (ropeHue,
peaKIuu Ppa3jI0KEHUS, COCIUHEHMS), PAClO3HABAHUE HEOPTaHMYECKUX BEILECTBC
MOMOIIIBbIO KAYECTBEHHBIX PEaKlUi Ha MOHBI, PEIICHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanibl 1 X coeUHEeHUS

OO6m1as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIC
creneHu okuciieHud. CtpoeHue u (ru3n4ecKue CBOMCTBA MPOCTHIX BEIMIECTB — FAJIOICHOB.
XHUMUYECKHE CBOWMCTBAa Ha MNOpUMEpPE Xxjopa (B3aUMOAECHCTBHE C METaJUIaMU,
HEMeTaJUIaMH, 1eiaoyaMu). Xnopooaopo. ColsiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHUe, IpuMeHeHue. J(eilicTBre XJIopa M XJIOPOBOAOPOJA HA OPraHU3M YeJIOBEKa.

Baxxnenmme Xa0puabl 1 UX HAXO0XKJICHUE B TIPUPOJIE.
O61as xapakrepucTtika 3aeMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CrpoeHwe W (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJa U Cepbl. AJITOTPONTHBIE MOAU(PUKAIIMKA KUCIOPOJa U CEPHI.
Xumuueckue cBoiicTBa cepbl. CepoBOI0OpOJ, CTPOEHUE, PU3HUECKUE U XUMUYECKHE
cBoricTBa. OKCHBI CEpPhl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
dbuznyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MPEeACTaBUTENS Kjiacca KUCIOT U
cnenupuyeckre). XuMUYECKHE PeaKklu, JIEXKAIIMEe B OCHOBE MPOMBIIIJIEHHOTO crioco0a
NOJIy4eHUs cepHOil KUCIOThl. [IpuMeHenue cepHoil kKUcioThl. CoJid CEpHOU KUCIOTHI,
KaueCTBEHHAasl peakiusi Ha cyiabdar-uoH. HaxoxxneHue cepbl M €€ COCAMHEHUU
B Ipupojie. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpelbl COEAUHEHUSMU CEPbI
(KUCOTHBIE T0XK/IH, 3arPsI3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAILICHHUS.
OO61ast xapakTepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHbBIC CTETICHH OKUCIEHUSA. A30T, paclpOCTpaHEHHUE B IPUPOjIE, (HU3UIECKUE U
XxuMuyeckue cpoiictBa. KpyroBopor azora B mpupone. AMMHUak, ero (usmyeckue u
XUMHUYECKHE CBOMCTBA, MOTydeHue W npuMeHeHue. Conu aMMOHUS, WX (GU3HUECKHE
Y XMMHUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiiysi Ha MOHbI aMMOHMUSL.
A3O0THast KUCIOTa, €€ MnojyyeHue, GUu3nuecKue U XMMUYECKHe CBOMCTBA (0OlIue Kak
IpeCTaBUTENS Kilacca KUCIOT U crienududeckue). Micnonp30BaHue HUTPATOB U COJIEH
aMMOHHUSI B KauyeCcTBE MHUHEpaIbHBIX yAOOpeHud. XHUMHUECKOe 3arpsi3HEHUE
OKpPYXaIOLIEl Cpellbl COEUHEHUSIMU a30Ta (KUCIOTHBIE JOXK/H, 3arpA3HEHUE BO3yXa,
MOoYBBI ¥ BOOEMOB). Docdop, amnorponasie Mmogudpukauu dhochopa, husndeckue u
xumuueckue cBoiictBa. Okcun docdopa (V) u dochopHas kucinora, PU3NIECKUE



U XUMUYECKHE CBOWCTBa, momydeHue. lcmomp3oBanue QocdaTtoB B KadecTBE
MUHEPaIbHBIX yI0OPEHUM.

O6mas xapaktepucTtuka 3neMeHToB [V A-rpymnibsl. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIC CTENEHU  OKUCICHUs. YTIEpoJd, aJUIOTPOIHbIE  MOJUdUKaALNH,
pacrpocTpaHeHue B Mpupoiae, (pU3nUeckue M XUMHUYECKHE CBOMCTBA. AjcopOuus.
Kpyrosopot yriepoaa B npupojie. OKcuabl yriiepoaa, ux (Gu3n4ecKue U XUMHUUYECKHUE
CBOMCTBA, JICIICTBUE HA KUBBIC OPTAHU3MBbI, [TOJTYUYCHHE U TPUMEHEHHUE. DKOJIOTHYECKHE
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), runoresa rinobaabHOr0 MOTEIICHUS
KJIMMaTa, MApHUKOBBIA 3(P¢deKT. YTroibHas KUCIOTa M €€ coiu, UX (usmyeckue u
XUMHUYECKUE CBOMCTBA, MOJyUeHUE U TpUMeHeHre. KauecTBeHHas peakiys Ha KapOooHaTt-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH U CETHCKOM
XO3SIUCTBE.

[lepBoHavasibHbIE TIOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUIX
yraepoja (MeTaH, 3TaH, STWICH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHAash KHCIIOTA).
[IpupoaHbie HCTOUYHUKH YTIIEBOIOPOAOB (YroJib, HPUPOIHBIN ra3, HEPTh), TPOAYKTHI UX
nepepadboTku (0EH3MH), UX POJIb B OBITY M MPOMBINIUICHHOCTH. [IoHATHE 0 OMOJIOTHYECKH
BAKHBIX BEIIECTBAX: XUpax, Oelikax, YrieBOoJaXx — M UX POJU B KU3HU YeEIOBEKa.
MarepuanbHO€ €TMHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COETUHEHUM.

Kpemnwnii, ero ¢usmveckne U XMMUYECKHE CBOMCTBA, MOJYYCHUE U MPUMEHEHHE.
Coenunenust kpemHusi B npupoje. O6mue npeacraBiaeHus o6 oxkcunae kpemuus (IV) u
KpeMHueBoi kuciore. CUIUKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxnelime cTpouTeabHbIE MaTepHalibl: KEpaMHKa, CTEKJIO, IIEMEHT, O€eTOH,
xene300eToH. [Ipobnembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOUTENIBHBIX MAaTEpUasIOB
B IIOBCEIHEBHOU >KU3HM.

Xumuueckuil Ikcnepumenm:

M3yueHHEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCJIOTHI,
MPOBEICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPWUI-UOHBI U HAOIIOJICHUE MPU3HAKOB HMX
MPOTEKaHMs, OMBIThI, OTpaXxarolue GU3NIeCKue U XUMUUECKHE CBOMCTBA rajJOreHOB U
UX COEIMHEHHH (BO3MOXXHO HCIOJB30BAHME BHIECOMATEPHAIOB), O3HAKOMIICHHE
c oOpasmamMu XJIOpUAOB (TaJOTeHHUJIOB), O3HAKOMJICHHE C oOpaslamMu cepbl U e
COEIMHEHUSMH (BO3MOXHO MCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
OoOyTIIMBaHMSI caxapa MOl IeWCTBUEM KOHIICHTPUPOBAHHOM CEPHOW KUCIIOTHI, U3yUCHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOM CEpPHOM KHUCJIOTHI, MPOBEICHUE KaueCTBEHHOM
peakiuu Ha Cynb(}aT-uOH W HAOJIOJCHHWE TpHU3HaKa ¢ MPOTEKaHHs, 03HAKOMIICHHEC
dbu3ndeckuMu  CBOWMCTBaMHM  a3oTa, Gochopa W WX COCNUMHEHHA (BO3MOXKHO
HCIIOJIb30BaHNE BUJIEOMATEpUANIOB), oOpaslaMu a30THBIX U (OcPOpHBIX YyIOOpEHUH,
noJilyueHue, coOMpaHue, paclo3HaBaHUEe U M3yYEHUE CBOMCTB aMMHaKa, IPOBEICHHE
KAueCTBEHHBIX PEaKIMi HAa MOH aMMOHHUS U QocdaT-uOH U U3yUYEHUE MPU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MO>XHO HMCHOJB30BAHUE BHUJIEOMATEPUAIIOB), U3YUYEHUE MOJENIEH KPUCTAUIMYECKHUX
pem€Tok anmasa, rpadura, QyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aACcopOIu
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PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IIPOTHBOIasa,
[OJlydYeHUe, COoOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIOTO rasa,
IIPOBEICHHE KAuE€CTBEHHBIX pEaKIMil Ha KapOOHAaT M CHJIMKAT-UOHBI M H3y4YEHHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHME C  MNPOAYKIHEW  CUIMKATHOU
IIPOMBILJICHHOCTH, PELICHUE OJKCIEPUMEHTAIBHBIX 3aJad 10 Teme «Baxuenne
HEMETAJUIBI U UX COCTUHEHUSY.

MeTaJiibl M X COEAUHEHUS

OO01mast xapakTepuUCTHKa XMMHUYECKUX 3JE€MEHTOB — METaJUIOB Ha OCHOBAHUM UX
nonokenus B Ilepuoandeckon cucreme xummyeckux nnemeHToB .M. MenneneeBa n

CTpoeHHUsI aTOMOB. CTpO€HHE METAILIOB. MeTalinueckas CBsI3b U METAILUINYECKas
KpUCTAJUIMYECKasi PpEIIETKA. OJIEKTPOXMMHUYECKMM DA HAIpsHKEHUM  METaJIoB.
du3nyecKkrue U XMuMUYECKUE CBOKMCTBA METAIIIOB. O011IKEe cOcOObI MOTYYEeHUsI METAILJIOB.
[TonsiTve 0 KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uH. CruiaBbl
(cTanp, 4yryH, JIOPATIOMUHUANA, OpOH3a) U UX PUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[[lenoynple MeTauibl: IONOXKEHHE B llepmoandeckod cCUCTEME XHMHYECKHUX
anementoB JI.M. MenzaeneeBa, CTpoeHHME HX aTOMOB, HAaxOXICHUE B IIPUPOJE.
dusnueckre M XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpus M Kanus). OKCuasl U
TUAPOKCHJIBI HATPUSA U Kanus. [[puMeHeHue menoYHbIX METAJJIOB U UX COEUHEHUM.

[{erouHO3€MENBbHBIE METAJUIBI MArHUN U KAJIbIUI: noJIokeHue B [leproanueckoin
cucreMe xuMuieckux anemMeHToB [[.1. MenaeneeBa, CTpoO€HHUE UX AaTOMOB, HAXOXKJICHUE
B npupoje. PU3nUeCKUe W XMMUYECKHE CBOMCTBA MarHus M Kalblud. BaxHeumue
COCIMHEHUs Kbl (OKCUJ, THUAPOKCHUI, coju). JKECTKOCT, BOABI U CHOCOOBI €€
YCTPaHEHHS.

AJOMUHHAN: TTON0)KEHUE B [lepuoandeckon cucteMe XUMUYECKUX d1eMeHToB J1.1.
MeHnneneeBa, CTpO€HHE aToMa, HaXOXKIAEHHUE B mpupone. OPU3NYECKHe U XUMHUYECKHE
CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA U TUAPOKCUAA aTIOMUHUSL.

Kenezo: nonoxenue B Ilepuoamyeckoil cucteMe XUMUYECKUX 3yeMeHToB JI.1.
MeHnneneeBa, CTpO€HHE aToMa, HaXOXKIAEHHUE B mpupoje. OPU3N4YeCKue U XUMHUYECKHE
cBoiicTBa xene3a. Okcuabl, THapoKcuabl U conu xenesa (1) u sxenesa (111),ux cocras,
CBOMCTBA U MOJYYECHHUE.

Xumuueckui dKcnepumernm.

03HaKOMJICHUE ¢ 00pa3IlaMy METAJJIOB M CILJIaBOB, MX (PM3MYECKUMHU CBOMCTBAMH,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIIOJH30BaHUE
BHUJICOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHUA KAJIBIUSI U HATPUSI C BOJOU
(BO3MOYKHO HCTIOJIb30BAaHUE BUICOMATEPUATIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI,
MpoIlecca TOPEHUs KeJe3a B KUCI0po/ie (BOZMOKHO UCIIOIb30BAHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKaHUs KaueCTBEHHBIX PEAKIIMNA HA MOHBI (MarHus, KaJIbIUs, aTFOMUHUS,
nuHka, xene3a (II) m xeneza (III), menu (II), HaGmromeHne W omMcaHWE TPOIECCOB
OKpaIllMBaHMs TUIAMEHU MOHAMU HATPHS, KaJlus U Kbl (BO3MOKHO HCIIOJIB30BAaHUE
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BUJICOMATEPHUAIIOB), UCCIeNOBaHNE amM(pOTEPHBIX CBOMCTB THUAPOKCHIA ATIOMUHHUS W
TUJIPOKCUIA IHWHKA, PEIICHUE HKCIECPUMEHTAIBHBIX 3aJad 10 TeMme «BaxHeunime
METAJUIBI U UX COCTUHEHUS.

XuMHA U OKPYKAKOUIAS Cpeaa

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

XHUMHUYECKOE 3arpsA3HEHUE OKpyKaromedl cpeapl (mpenenpHas JOIyCTUMAas
KoHIeHTpauusi BewecTB (nanee — [I/IK). Posnp Xxumum B pelIeHHH SKOJIOTMUYECKHUX
npooiem.

Xumuueckuil IKcnepumenm:

u3ydyeHue oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEPHBIE
MaTepHabl).

Mesicnpeomemuvie ces3u

Peanuzanusi MeXNpeaIMETHBIX CBS3€d MpU HU3y4eHUHM XuMHM B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCITOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATUMN, SIBJISIIONIUXCS CHUCTEMHBIMHU ISl OTACNBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TCOPHS,
aHanW3, CHWHTE3, KiacCU(UKAIUsA, TEPUOJUIHOCTh, HAOIIOACHUE, OKCICPUMEHT,
MOJICIUPOBAHUE, M3MEPEHHE, MOJEIb, SBICHHE, MAapHUKOBBIN 3(QeKT, TeXHOJIOTHs,
MaTepHabl.

®duzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHJ], WU30TOIbI,
PaOAaKTUBHOCTh, MOJIEKYJA, SJICKTPUUYECKUN 3apsijl, MPOBOAHUKHU, TOTYIPOBOIHUKH,
JUDJICKTPHUKH, (POTOIIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pemeéTka, CIUIaBbl, (Qu3nyeckue
BEJIMYUHBI, CAUHUIBI H3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, ILJIAHETHI, 3BE3NIBI,
ConHue.

buonorus: ¢dorocwHTE3, nBIXaHHWe, OwWocdepa, SKOCHCTEMa, MUHEpaIbHBIC
yIOOPECHHS, MUKPO3JIEMEHTHI, MAaKPO3JIEMEHTHI, TUTATEIILHBIC BEIICCTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpAbl, TOPHBIE TOPOJBI, TMOJE3HBIE
MCKOIIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MTPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHuUs
JIOCTUTAIOTCS B XOJI¢ OOY4YeHHMsS XWMHU B CIWHCTBE YYEOHOW M BOCIHTATEIHHON
JESATETLHOCTH B COOTBETCTBHUH C TPATUITMOHHBIMHU POCCUNUCKIME COIMMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, PUHSATHIMH B 00IIIECTBE TIPaBUIIAMH U HOPMaMHU
MOBEJICHUS M CITIOCOOCTBYIOT POIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS M COIIMATTU3AIINN
o0yyJarommxcs.

JInaHOCTHBIE pE3yNIbTAThHI OTpaxaroT TOTOBHOCTH oOy4Jaronmxcs
PYKOBOJICTBOBAThCSI CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIUHA W PACITUPCHUE
OTIBITA JACSITSIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHMA:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U
HAyYHOMY HACIIENIO, TOHUMaHUS 3HAYCHUSI XUMHUUECKON HayKu B )KU3HU COBPEMEHHOTO
oOIIEeCTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOW HH(OpManuend o MepeaoBbIX
JOCTUKEHUSIX U OTKPBITHSIX MUPOBOW M OTEUECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUIX 00 yCTPOICTBE MUpa U 0OIIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHMS

IIPEJICTABIICHUS O COLMAJIBbHBIX HOPMaX U MPaBHIIAX MEKIMYHOCTHBIX OTHOIICHHMA
B KOJUICKTUBE, KOMMYHUKATHBHOM KOMIICTCHTHOCTH B OOIIIECTBEHHO TOJIC3HOM, yueOHO-
UCCIICIOBATCIILCKON, TBOPYCCKOM M JPYrMX BHJAX JEATCIBHOCTH, TOTOBHOCTHK
pa3HOOOpa3HOW  COBMECTHOM  JEATEIBHOCTH  IIPH  BBINOJHCHUH  YYCOHBIX,
MO03HABATEJIBHBIX 3a/1a4, BBHITIOJHCHUH XUMUYECKUX SKCIICPUMEHTOB, CO3JITaHUU YICOHBIX
IPOEKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHHIO W B3aWMOIIOMOIINM B TPOIECCE ITOU
y4eOHOU JEATSIIBHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IOBEJCHHE WM ITOCTYIKH CBOHX
TOBApUIICH C TO3WIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUN ITIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYCCKHE TMPEACTABICHUS O BEIIECTBE W XUMHUYCCKOW peakInu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3sBUTHs HAYKH M COCTABIISIOIIME OCHOBY
JUI TIOHUMaHHs CYHN[HOCTH HAay4yHOW KapTHHBI MHUpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aMMOCBA3SX YEIOBEKa C MPUPOIHOMN CpeoH,
O POJIK XMMHUH B IMO3HAHUH STHX 3aKOHOMEPHOCTEIH;

M03HaBaTEeIbHBIC MOTHBBI, HAPABJICHHbIEC HA MOJIYYCHUE HOBBIX 3HAHHUN 10 XUMHH,
HEOOXOIUMBIE ISl 00BACHEHHSI HAOII0AaeMbIX MPOLIECCOB U SIBICHHUM, TO3HABATEIBHOM,
UH()OPMAIIMOHHOM U YUTATEILCKOU KYJIbTYPhI, B TOM YHCJI€ HABHIKOB CAMOCTOSTEIbHOM
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paboThI C yueOHBIMH TEKCTAMH, CITPABOYHOM JIUTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU
CpeacTBaMU UH(POPMAILIMOHHBIX TEXHOJIOTHUH;

MHTEpEC K 00yUEHHIO U TO3HAHHUIO, JIF0003HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caM000pa30BaHUIO, IPOEKTHOM U HUCCIIEI0BATENILCKON NEATENIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS OOy4YEHHS B AAJIbHEHUILIEM;

4) dopMupoBaHus KyJbTYPhI 310POBbSI:

OCO3HaHMWE IIEHHOCTU >KW3HHU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 )KU3HHU, OCO3HAHUE MTOCIICACTBUI U HEMPHUATHE BPEIHBIX
NPUBBIUCK (YIMOTPEOJICHUS aIKOTONsl, HAPKOTUKOB, KYpEeHHUs), HEOOXOIUMOCTH
COOJIIO/IEHUsI TpaBuJl OE30MACHOCTU MPU OOPAIIEHUH C XMUMHYECKUMHU BEIIeCTBAMU
B OBITY U peajbHOMN KU3HU;

5) Tpy0BOro BoCIMTAHUS :

MHTEpPEC K MPAKTUUYECKOMY HM3YyYEHHIO Mpodeccuil W TpyJa paziMyHOro poja,
YBOXKEHHUE K TPYAy U PE3yJbTaTaM TPYIOBOW NEATEIBHOCTH, B TOM YHMCJIE HA OCHOBE
NPUMEHEHUS] MPEJIMETHBIX 3HAHUN [0 XMMHUH, OCO3HAHHBIM BBIOOp MHAMBUAYAIbHON
TPAaEKTOPUH MPOAOCDKEHUS 0Opa3oBaHHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUIHOU
pO(ECCUOHATIBHON JIEATEIbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHUM, TOTOBHOCTh
aJanTHPOBATHCA B MPOGECCUOHANIBHOU CPEIE;

6) 3K0JI0THYECKOr0 BOCIIMTAHUS:

AKOJIOTUYECKH 1€1eCO00pa3HOe OTHOLIEHUE K MPUPOJIE KaK MCTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYLIECTBOBAaHMSI, IOHMMAHHUE LIEHHOCTU 3JI0POBOrO U OE€30MacHOI0
oOpaza JKHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PU3NUYECKOMY U
NICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOAEHUS MpaBuil OE30MacHOro
NOBEAECHUS MpU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaLUSIX, YTPOKAIOIIMX 3JOPOBBIO U
JKU3HU JII0IEH;

CIIOCOOHOCTH MNPUMEHSTh 3HAHMS, MOJIy4YaeMble TMpPU M3YYCHUH XUMUH, I
pelleHusl 3a7a4, CBA3aHHBIX C OKPYKAIOLIEH NPUPOJHOU CpPENOM, ISl IOBBILICHUS
YPOBHS 3KOJIOTHYECKOU KYJIbTYphl, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJIOTMUECKUX
npobsieM U MyTed HMX pEeLIeHUs MOCPEICTBOM METOAOB XUMHH, 3KOJIOIHMYECKOTo
MBIIIUIEHUSI, YMEHHSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.
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METAIIPEIMETHBIE PE3YJIBTATbBI

B cocraBe  meTanpeaMETHBIX  PE3yJbTATOB  BBIACISIIOT  3HAYUMBIEJIS
dbopMHUpOBaHUS MHUPOBO33pPEHHUsI OOIIECHAYYHBIE TMOHATUSA (3aKOH, TEOpHs, MPUHIIUII,
rurnoresa, pakT, CUCTeMa, MPOIECC, IKCIEPUMEHT U APYTOE.), KOTOPhIE UCIOIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUYECOHBIX IIPEAMETAX U MO3BOJISAIOT HA OCHOBE 3HAHUI U3 3TUX
npeaMeToB (popMupoBaTh MPEACTABICHHE O IEJIOCTHOM HAy4yHOW KapTUHE MUpa,u
YHUBEpCaNIbHBIC  y4deOHBbIC  JeWcTBHs  (TIO3HABaTeIbHBIE, KOMMYHHKATHBHEIE,
pEryJsiTUBHBIC), KOTOpbIE o0ecreynBaoT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOMN ACSTEIbHOCTH.

Ilo3HaBaTe/bHBIC YHHBEpPCAJIbHbIC Y4eOHbIC AeiiCTBHUS
ba3oBble Jloruyeckune 1eMCTBUSA:

YMEHMS UCIIOJIb30BATh MPUEMBI JIOTUUYECKOIO MBILUICHUS IIPU OCBOCHUM 3HAHWMU:
pacKpbIBaTh CMBICT XUMHUYECKUX TOHSATUU (BBIIENATh MX XapaKTEpHbIE NPHU3HAKHU,
YCTaHABJIMBATh B3aUMOCBS3b C JPYTUMU TOHSTHUSMH), HCHOJb30BATH TMOHITHUS IS
OOBSICHEHUS OTHENbHBIX (PAKTOB U SBJICHHM, BHIOMPATh OCHOBAHUS M KPUTECPUUJIISA
KJIacCU(pUKAIMU XUMHYECKUX BEIIECTB U XHUMHYECKUX pEeaKIuid, yCTaHaBJIMBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEX]y OOBEKTaMH HM3YYEHHs, CTPOUTH JIOTUYECKUE
paccyxjeHuss (MHIyKTUBHBIC, JI€IyKTUBHbIC, 110 aHAJOTWHU), JENaTh BBIBOJABI U
3aKJIFOYEHUS,

YMEHHUE TPUMEHAThH B MPOLECCE IMO3HAHUS MNOHATUSA (NPEIMETHbIE W
METaNnpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yeMbI€ B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHHU MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XUMU4YecKasi popMylia 1 ypaBHEHHE XUMUYECKOM
peaKIuu — MpU PelICHUH y4eOHO-TI03HABATENIbHBIX 3a/a4, C YUETOM ITHUX MOJACIBHBIX
IIPEJCTABJICHUN BBISBISITh M XapPaKTEPU30BATh CYILIECTBEHHBIE NMPU3HAKU H3Y4YaeMbIX
OOBEKTOB — XHWMHUYECKHUX BEIIECTB M XUMHUYECKUX PEaKIHi, BBISBISTH OOIIHE
3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbIC CBA3W WU MPOTHBOPEUYUS B HU3YyUAEMBIX
Ipoueccax u sIBICHUSIX.

ba3oBble ucciienoBaTe/IbCKue 1eMCTBUA .

YMEHHUE UCIOJb30BATh IMOCTABJIEHHBIE BOIPOCH B KA4e€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKE B KauyeCTBE OCHOBBI i (DOPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE
ITPAaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

MPUOOPETCHUE ONbITA IO IUIAHUPOBAHHWIO, OPTaHU3allMM M  IIPOBEACHHUIO
YYEHMUYECKHUX IKCTICPUMEHTOB, YMEHHE HAOII0aTh 3a X0JI0M MPOIECCca, CAMOCTOSITEIILHO
MIPOTHO3UPOBATH €T0 PE3YIbTaT, GOPMYIUPOBATH 0O0OIICHHUS U BBIBOBI IO PE3yIbTaTaM
MPOBENEHHOTO OTIBITA, UCCIICIOBAHUS, COCTABIISTh OTUET O MPOICTIAHHOM padoTe.

Pabora c undopmanmeii:

yYMEHHE BBIOMPATh, AHAJTU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIIIO PA3TUYHBIX
BUJOB M (OpPM TNPEICTABICHHUSA, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAY4IHO-
HOIYJISIpHAsk JIUTEepaTypa XUMUYECKOTO COAEpPMaHUs, CIIPAaBOYHBIE MOCOOUS, PECypCHI
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WNuTepHeTa), KPUTHUYECKH  OIICGHWBATh MPOTHUBOPEUYMBYID H  HEJOCTOBEPHYIO
nHpopManuio;

YMEHUE TPUMEHSTh Pa3IMYHbIE METOJAbI W 3alpoChl TPH IOUCKE W O0TOOpE
HH(pOpMAIU ¥ COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOMMBIX JJISI BHITTOJIHEHUS YICOHBIX U
MO3HABATENbHBIX 3aJlay OMNPENCIEHHOr0 THIMA, NPHOOpPETeHHE OIbiITa B 00JIACTH
HCIIOJB30BaHUsA  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUM,  OBJIJICHHUE
KYJbTYpOH aKTHBHOTO UCIIOJIb30BAaHUS PA3IMYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSTEIIHHO
BBIOMpaTh ONTHUMAJIbHYIO (GOpMy MpeacTaBieHUus HHPOPMAIMU U WILTIOCTPUPOBATH
peliaeMble 3a7a4i HECIOKHBIMHM CXeMaMH, JuarpaMMaMu, IpyrumMu popMamu rpapuku
1 UX KOMOMHAIIUSIMU,

YyMEHHUE  HCIOJb30BaTh M  aHAJIM3UPOBATh B  Ipolecce ydeOHOM U
HCCIIeIOBATENIbCKON  JIEATEIBHOCTH HMH(POPMAIIMIO O BIUSHUM IPOMBIILICHHOCTH,
CEJICKOT0 XO35IMCTBA U TPAHCTIOPTA HA COCTOSIHUE OKPY-KaIOIIEH MPUPOTHON CPEBI.

KoMMyHUKaTHBHBIE YHUBepPCAJbHbIe yueOHbIEe JeiCTBUSA:

YMEHHE 3a/1aBaTh BONPOCHI (B XOJ€ jauanora M (WiaM) JUCKYCCHM) IO CYIIECTBY
oOcykaaemMol TemMbl, (OPMYJIMPOBATH CBOU MPEIAJIOKEHNUS OTHOCUTENIBHO BBINOJIHEHUS
peI0KEHHON 3a1auH;

NpPUOOpPETEHUE ONbITa TMPE3CHTAIMU PE3YJIbTATOB BBIMIOJHEHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOTO OIbITa, JTAOOPATOPHOM pPabOThl MO UCCIEAOBAHUIO
CBOMCTB BEILIECTB, yU€OHOIO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHHKaMH IO3HABATEIbHOM U
UCCIIEIOBATENbCKON JIEATEIbHOCTH MPH PEIICHWH BO3HUKAIOLIUX MPOOJieM Ha OCHOBE
yuéTa OOLIMX MHTEPECOB M COTJIAcOBaHUS MO3ULMHN (00CyXkaeHUs, 0OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMBD), KOOPAUHAIINS COBMECTHBIX JCUCTBUH, OINpeeTieHHEe KPUTEPHEB
IO OI[EHKE Ka4eCTBa BBIMOJIHEHHOW paOOTHI U IPYTHUE);

PeryasiTuBHbIe YHMBEpCajJbHbIEe y4eOHbIE TEeHCTBHUA:

YMEHHE CaMOCTOSITEIbHO ONPEACNATh UEAW JEATEIbHOCTH, IUIAHHPOBATH,
OCYILIECTBIISIT, KOHTPOJHUPOBATH U TMpPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO
JesATEeIbHOCTh, BBIOMpaTh HauOosiee 3(PeKTUBHBIE CMOCOOBI peIieHUsT Y4eOHBIX H
NO3HABATEJIbHBIX  3a/la4, CAMOCTOSITEBHO  COCTABJIATH WM  KOPPEKTHPOBATH
IIPEUIOKEHHBIA QJITOPUTM JECUCTBUM IIPUA BBINOJHEHUU 3aJaHUN C YYETOM IOJIYYEHUS
HOBBIX 3HaHMI 00 H3yyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUAX, OLEHUBATH
COOTBETCTBHE IOJYYEHHOIO pe3yibTaTa 3asBJICHHOM LIEJIM, YMEHHE HCIIOIb30BaTh U
aHAIM3UPOBAaTh KOHTEKCTHI, IPe/jlaraeéMble B YCIOBUH 3aaHUIA.
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INPEAMETHBIE PE3YJIBTATbBI

B coctaBe mpeaMeTHBIX Pe3yJIbTaTOB MO OCBOCHUIO 00SI3aTEIBHOTO COJEpKAHUS,
YCTaHOBJICHHOTO JaHHOW (penepanpHOil pabodeil mporpaMMon, BBIIETSIOT: OCBOCHHBIE
00y4arolMMUCS Hay4HbIC 3HAHUS, YMEHUSI U CHOCOOBI JACUCTBUMN, CHEIU(PUUIECKHUE AJIs
npeaIMeTHON o0nactu «XUMUS, BUABI ACSITEIBHOCTU MO MOJYYCHUIO HOBOTO 3HAHUS,
ero UHTEepIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYECOHBIX M HOBBIX
CUTyalUsIX.

K koHiy oOyueHuss B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTD y 00YYAIOIINUXCSI YMEHUM:

PacKpbhIBaTh CMBICI OCHOBHBIX XUMHUUYECKMX IIOHATHH: AaToM, MOJIEKyJa,
XUMUYECKUN 3JIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS U
HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCHUTENIbHAsi aTOMHAasi M MOJICKYJISIpHash Macca,
KOJINYECTBO BEILECTBA, MOJIb, MOJIIPHASL Macca, MaCCOBAsl OJSI XUMUUYECKOTO JIEMEHTA
B COCAMHEHHUM, MOJISIPHBIM  00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas peakiius, KiiacCupuKaus
pEaKLMi: peaKUnu COCAVHEHUs, PEAKIIUU PA3JI0KEHUs, pEaKIIUU 3aMEICHUsI, peaKIuu
oOMeHa, 2K30- U IHAOTCPMHUYECKUE PEaAKIUH, TEIIOBON 3P DEKT peakiuu, sapo aToma,
AJIEKTPOHHBIN CIIOM aTroma, aToMHasi OpOWTallb, paguyC aromMa, XUMHUYECKas CBA3b,
MOJISIPHAsT W HENOJISIpHAs KOBAJICHTHAs CBS3b, MOHHAS CBSA3b, MOH, KATMOH, AHWOH,
pacTBOp, MaccoBas J10JiA BellecTBa (MIPOIIEHTHAsT KOHIIEHTPAIIHsI) B PaCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U IPUMEHSTH 3TH
ITOHSATHS PU OMMCAHUU BEUIECTB U UX IIPEBPALLICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY [IJIsi COCTaBJeHHUS (OpMYJ BEIIECTB H
YPaBHEHUM XUMHUUYECKUX PEAKLINM;

OTpeeNsaTh BaJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIECHb
OKHCJICHUSI DJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPUHAJICHKHOCTh BEIIECTBK
OTpeNeNEéHHOMY KJIacCy COeQWHEHUH 1o ¢opMmynaM, BHUJI XUMHYECKOW CBS3HU
(KOBaJICHTHAsl ¥ MOHHAs) B HEOPTaHUYECKUX COCTMHCHUSX;

packpsiBaTh cMbIc [lepuoanueckoro 3akona [[.1. MenaeneeBa: 1eMOHCTPHUPOBATH
INIOHMMAHHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX D3JIEMEHTOB OT HX
nojoxxeHust B Ilepumoamyeckoil cucTeMe, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYE€HUSs, 3aKOHa ABOTaJIpo;

OMHCHIBATh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepumomnueckoi cucTembl
XUMHUUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas moArpynmna (A-Tpymnmna)» u
«moboyHass moarpynmna (b-rpymnma)»y, Manbie W OOJbIIME TMEPUOIbl, COOTHOCHUTH
0003HaueHus, KOTOpble UMEIOTCSl B Tabmuie «lleprommyeckas cucteMa XUMUYECKUX
anemeHnToB J[.M. MenneneeBa» C 4YMCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHUS ATOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB MW 3apsall sjapa, oOllee 4YUCIO DJJIEKTPOHOB U
pacrpeielieHue UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh  XMUMHYECKHUE  DJEMEHThI, HEOPTraHWYECKHE  BEIIECTBa,
XUMHUYECKHE peakiuu (10 YMCIYy U COCTaBy YYAacTBYIOLIMX B PEAKIMHU BEUIECTB,IO
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Ter10BoMY 3P heKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB,  MOATBEPKJasl  ONMCAaHWE NPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHII;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHNS XUMUYECKHUX MPEBPALLIEHUN B Pa3IUYHBIX YCIOBUSAX;

BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMeHTa 1Mo (opMmyse COSIUHEHUSI, MAaCCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOM pEaKIINH;

MIPUMEHSATHh OCHOBHbBIE ONEPALIUH MBICIUTEIbHOMN JESITEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHHEe, CHUCTEMAaTU3alnI0, KIaCCU(PHUKAIUIO, BBIABICHUE MPUYUHHO-
CIEIACTBEHHBIX CBSI3€M — JJI1 M3YYEHHSI CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUU,
€CTECTBEHHO-HAYYHbIE METO/IbI ITI03HAHUS — HAOJIIOICHHE, U3MEPEHUE, MOICIIMPOBAHHE,
HKCIIEPUMEHT (peasbHbII U MBICICHHBIH );

CJIeI0BaTh IMPABWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYJOM W JabOpaTOpHBIM
0o0OpyZOBaHUEM, a TaKKe MpaBWiIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUUC
WHCTPYKITUSIMU TIO BBITIOJHEHUIO JTa00PATOPHBIX XUMHUUYECKHUX OTBITOB IO MOJTYYEHUIOU
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHUCIOPOAA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCCOBOM J0JIEN PACTBOPEHHOTO BEUIECTBA, INIAHUPOBATH U
IIPOBOJUTh XUMUYECKHE SKCIEPUMEHTHI 10 PACHO3HABAHMIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TOMOILIbIO MHAUKATOPOB (JIakMyc, (heHoIPTaNerH, METUIIOPAHK U APYTHE).

K xoniy oOyuenuss B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUI: XUMAYECKUIN 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCIICHMs, XUMUYECKas peakuus, XUMHYECKas
CBSI3b, TEIJIOBOM 3(P(EKT peakiuu, MOJb, MOJAPHBIM 00BEM, pacTBOpP, IEKTPOJIUTHI,
HERJIEKTPOJIUTHI, D3JEKTPOJIUTUYECKAs JAUCCOLMALNS, pPEaKIUd HOHHOrO OOMeHa,
KaTajan3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE peakluH,
OKHCIIUTEIBbHO-BOCCTAHOBUTEBHBIE PEAKIIUN, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTaHOBJICHUE, aJUIOTPONHs, aM(pOTEpHOCTb, XUMHUYECKasi CBS3b (KOBAJIECHTHa,
WOHHAs, METAUIMYECKas), KPUCTALUINYECKAs PEIIETKA, KOPPO3Usl METAJIOB, CIUIABBI,
CKOPOCTh XHMMHMYECKON peakluu, MNOpeAeabHOo npomyctuMas koHueHtpauus [IIK
BEILIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHA U IPUMEHITBITH
IIOHATHSA IIPU ONMCAHUU BEIIECTB U UX IPEBPALLECHUN;

UCIOJIb30BaTh XMUMHMUYECKYI0 CHMBOJIMKY JJIsl COCTaBjIeHUS ()OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONPENENIATh BAJIEHTHOCTh M CTEIEHb OKHUCIEHUS XMMHUYECKMX 3JIEMEHTOBB
COEIMHEHHUAX PA3IIMYHOIO COCTABA, IPUHAIEKHOCTD BEIIECTB K ONPEACIEHHOMYKIACCY
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coemuHeHU 10 ¢dopMmyiaM, BHUI XUMHUYECKOM CBS3M (KOBAJICHTHAs, WOHHAsI,
MeTajuInYecKas) B HEOPraHM4eCKUX COeIMHEHUSIX, 3apsi/l MOHA TT0 XUMHUYeCcKoidopmysie,
XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COCIWHEHUM, THI
KPUCTALTMYECKOUN PelIETKU KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbIici  [lepuommueckoro  3akona J[.MI. MengeneeBa wu
JEMOHCTPUPOBATH €T0 MOHUMAHKE: OMUCHIBATh M XapaKTEePU30BaTh TAOINIHYIO (GopMy
[leproguyeckoid CHUCTEMbl XUMHUYECKHX OJJIEMEHTOB: pa3linyaTh MOHATHUS «IJIaBHAS
noarpynmna (A-rpymma)» u «nobouyHas noarpynna (b-rpymma)», Maneie U OOJbIINE
MEPHOJIbI, COOTHOCUTh O0O3HAYCHMsI, KOTOPhIE MMEIOTCS B TEPUOAMYCCKON TabiuIIe,
C YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUUYECKHUX DJIEMEHTOB (COCTaB U
3apsn sapa, o0Iee YUCiIo 3JIEKTPOHOB M PACIPEICNICHHUE UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 2JIEMEHTOB M UX COCUHEHUM
B IIpeieax MaJIbIX MIEPUOJI0B U TJIABHBIX MOATPYIIIL C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIMPOBATh  XMMHYECKHE JJIEMEHTHI, HEOPTraHUYECKHUE  BEIECTBA,

XUMHUYECKUE peakinu (Mo YKUCIy W COCTaBy YYACTBYIOIIMX B PEAKIMH BELIECTB,
1o TeII0BOMY 3¢ (HEKTy, M0 N3BMEHEHHIO CTETICHEN OKUCIICHUS XUMUYECKUX SJIEMEHTOB);
XapaKTepHU30BaTh (OMHUCHIBATH) O0IIKE U crieHU(pUUECKe XUMUYECKIE CBOMCTBA
MPOCTBIX M CJIOYKHBIX BEIIECTB, MOATBEPAKAAs ONMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

COCTAaBJIATh YPAaBHEHUS JJIEKTPOJUTHYECKON IHUCCOLUMAMU KHUCIOT, IMIEIOYEH u
COJICH, TIOJIHBIE W COKpaIIEHHBIC YpaBHEHUS PEaKlMid MOHHOTO OOMEHa, YpaBHEHMSI
peaKkIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKOUM CBSI3U MEXY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCca TUX PEaKIIHil;

IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPDHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIO0 XMMHYECKOTO dJeMeHTa 1Mo (opMysie COSAUHEHUSI, MACCOBYIO JIOJTIO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKOM PEaKIINU;

coON0/IaTh TpaBUjia TIOJIL30BAHUS XUMHUYECKOM TIOCYJ0M H J1abOpaTOpHBIM
o0opy/ioBaHMEM, a TakXKe TMpaBuja OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUUC
WHCTPYKITUSIMU TIO BBITIOJHEHUIO Ja0OPATOPHBIX XUMHUUECKUX OTBITOB 1O MOTYyYCHUIOU
coOMpaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJUThL PEAKIUHU, TOATBEPKIAIOININE KAueCTBEHHBIM COCTAB Pa3IMYHbBIX
BCII[ECTB: PACIO3HABATh OMNBITHBIM NTYTEM XJIOPHUA-, OpOMHI-, HOAWA-, KapOOHAT-,
dbocdart-, cunukar-, cyiabdhar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U HOHBI U3y4Y€HHBIX
METAJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE ONEPALIMU MBICIUTEIBHOMN AESTEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, O00O00IIeHHe, CUCTEMATU3allUI0, BBISIBICHWE MPUYUHHO-CIIECTBEHHBIX
CBSI3€M — I WU3YYEHUsS] CBOWCTB BEIIECTB U XWMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE€ METO/Ibl TO3HAHUS — HAOIIOICHUE, U3MEPEHUE, MOJIETTMPOBAHNE, SKCIIEPUMEHT
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(peasibHBI U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanune
Ne KommuectBo OCHOBHBIE BUIBI IEITEIHHOCTA
pas/iesioB U TEM Coneprxanue oOy4IeHHS
n/n 4acoB oOy4Jarommxcs

y4eOHOT0 MpeIMeTa

Pa3znen 1. [lepBoHavyaibHbIE XMUMUYECKH

€ IIOHATHUA

11

XuMUs — BaKHas
0071acTh
€CTECTBO3HAHUS U
MPaKTUYECKOMN
JIeATCIbHOCTH
yeJioBeKa

5

[Ipenmer xumuu. Poiab XuMHum B )KU3HU
geoBeka. XUMHUS B CUCTEME HayK.

Tena u BemectBa. PU3HUECKHUE CBOWICTBA
BEIIIECTB. ATpEraTHOE COCTOSIHUE
BemiecTB. [oHATHE 0 METOMaX TTO3HAHUS
B XUMHUM. UUCTHIC BEILIECTBA U CMECH.
CnocoObI paziesieHus: CMeCei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWJiIaMu pabOThI B TAOOPATOPUH U
nprueMamMu o0palieHus ¢ 1abopaToOpPHBIM
000pyTI0BaHUEM.

dusnveckue cBoMcTBa 00pas3IoB
HEOPTaHMYECKHUX BEIICCTB — METAIJIOB

1 HEMETAJLJIOB.

CniocoOnI pa3eneHust cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadus).

PackpbIiBaTh CMBICT H3y4aE€MbIX ITOHSITHH.
PackpeIBaTh posib XUMHUH B IPUPOJIE U
JKA3HU YEJIOBEKA, €€ CBA3b C APYTUMU
HayKaMH.

PaznmmuaTh 4ncThIE BENECTBA U CMECH,
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
PaznnyaTe pu3nyeckre 1 XUMHUECKHE
SIBJICHUSL.

CnenoBath anropuTMam MCHOJIb30BaHUS
AKCIIEPUMEHTAJIBHBIX METOJO0B —
HaOJII0/ICHUST ¥ DKCTIEPUMEHTA.
HaOmronats 1 onuceIBaTh OOBEKTHI

MIpY MPOBEACHUU JIEMOHCTpALIMI U
J1a60pAaTOPHBIX OMBITOB MO U3YYEHUIO
(U3UIECKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3JeNIeHUs] CMECEU BEILIECTB.
[TpoBOAUTE XUMUYECKHAMN IKCTIEPUMEHT
IIpU pa3JeJeHuU cMecel (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XOJI€
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Jlabopamopnvie onvimol:

N3yuyenue u onucanue GU3ndecKux
CBOMCTB 00pa3L0B HEOPTAHUYECKUX
BEIIECTB.

N3yuyenue cnocoboB pa3ieneHus: cMeceit
(C MOMOIIIbIO MAarHUTA).

Ilpakmuuecxue pabomui:

Ne 1. IIpaBuna paboThl B 1ab0OpaToOpuu 1
npuéMbI 0OpalleHus ¢ J1abopaTOpHbIM
000py1I0BaHUEM.

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

IpaKTHUeCKOl paboThl Ne 2.

CrnenoBaTh IpaBUiIaM MOJIb30BAHMS
XUMHUYECKOH MOCy10H 1 1ab0paTOpPHBIM
000opyI0BaHUEM, a TAKKE MPABUIIAM
oOpalieHus: ¢ XMMUYECKUMHU BEIIeCTBAMHU
B COOTBETCTBUM C HHCTPYKLHEH

IIPU BBIITOJIHEHUH TPAKTUYECKON

pabotsr Ne 1.

BricTpauBath pa3BEpHyTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
anemMeHTOoB. [IpocTeie U CnoxkHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
Y4EHHUE.

Xumudaeckasi popmyia. BaneHTHOCTD
aTOMOB XMMUYECKHUX JIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCHUTENBHASI ATOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAS Macca.
MaccoBas 1071 XMMHYECKOTO 2JIEMEHTA
B COCJIMHEHHNH.

Onpenenars NpU3HAKYA XUMUYECKUX
peaKIMii, yCIOBUS UX TPOTEKAHUSI.
OOBACHATH CYIIHOCTD (PU3UYECKUX U
XUMUYECKHUX SIBJICHUI C TOUKU 3pEHUs
ATOMHO-MOJIEKYJIIPHOTO YUYEHHS.
KnaccuduumpoBath XumMuueckue
peakuuu (110 YUCIy U COCTaBY
pearupyromnmx 1 o0pa3yrommxcs
BEILIECTB).

Cocransath popmyiibl OMHAPHBIX
BEILECTB 10 BAJICHTHOCTH U ONPEIEIATh
BaJIEHTHOCTb 110 (JOpMyJIaM BEILECTB.
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KomnuectBo BemecTBa. Moib. Monspaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértsl o hopmMysiaMm XUMUYECKHUX
COEMHECHUM.

PuU3NYECKUE U XUMHUYECKUE SIBIICHHUSL.
Xumuyeckasi peakius u e€ Mpu3HaKku.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKUE YPABHEHUS.
Knaccudukanuys XuMU4ecKUx peakiui
(coemuHeHus, pa3oKEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

dusndeckrue CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB U
HEMETAJLJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue spieHus (TUIaBIeHUE BOCKa,
TastHUE JibJIa, pAaCTHpPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BO/IbI).

XUMUYECKHe sIBJIeHUS (TOPEHHE CBEYH,
MPOKaJIMBaHUE METHON MTPOBOJIOKH,
B3aMMO/JICHCTBUE COJIbI MJIU MeETa

C COJISTHOW KMCJIOTOM).

Hab6nronenue npu3HaKkoB NpOTEKaHUS

PaccraBisaTs koahunreHTs!

B YPAaBHEHUSAX XUMHUECKHUX pEaKLUM.
HabnronaTte 1 onucbiBaTh 0ObEKTHI

IIPU IPOBEJICHUH IEMOHCTpALUI U
71a00paTOPHBIX OIBITOB.

[IpoBoauTh BeIYMCIIEHUS IO (hopMyIam
XUMUYECKUX COEAMHEHUHN U YpaBHEHUSIM
XUMUYECKUX PEAKLIHIA.

[IpuMeHATH €CTECTBEHHO- HAYYHbIE
METO/Ibl TO3HAHUS (B TOM YHCIIE
Ha0JII0/IEHUE, MO/ICTUPOBAHUE,
DKCIIEPUMEHT U OCHOBHBIE OTIEPALINH
MBICIIUTENILHOMN ESITEIbHOCTH
(cpaBHeHuUe, KinaccudUKaIINS)
BricTpauBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN OHATUMHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX peakluii (pa3noxeHue
caxapa, B3auMOJICHCTBUE CEPHOU
KHUCIIOTBI C XJIOPUAOM Oapwsi, OTyIeHUE
U paznoxeHue ruapokcuaa meau (1)
IIPU HarpeBaHUU, B3aUMOJICCTBHUE
xeresa ¢ pactBopoM coiu meau (11).
OMbIThI, WTIOCTPUPYIOIINE 3aKOH
COXpPaHEHHS MaCCBhl.

Jlabopamophvie onvimoi:

Co3nmanne Mozenei MOJIEKyJ
(I1apoCTEePIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPraHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAILJIOB.

HaOmronenune ¢puznyeckux (MaaBjieHUE
BOCKA, TassHUE JIbJa) U XUMUYECKUX
(ropenue cBeuu, MpoKaIuBaHUE METHOM
MIPOBOJIOKM) SIBJICHUH.

HaOmronenue u onucanue Npru3HaKoB
MPOTEKAHUST XUMUYECKUX PEAKITHA
Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCHUTEIIBHON MOJIEKYJIIPHOU MacCChI
BEILIECTB, MOJISIPHOW MacCChl, MaccChl
BEIL[ECTB, MACChl M KOJIMUECTBA BEILIECTBA;
MacCOBOM JI0JIM XUMUYECKOTO PJIEMEHTA
1o (hopmysie coenuHeHNS;
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I10 YPaBHCHUAM XUMHUYCCKHUX peaKHHﬁI
KOJIMYCCTBA, MaCChbl BCIIICCTBA

10 U3BCCTHOMY KOJIMYCCTBY, MACCC
pe€arcHTOB UJIM IIPOAYKTOB pCAKIINU

Hroro no pazneny

20

Pa3ue.11 2. Baxkneiimmue NMpEeaACTABUTE/IN HCOPTAHNYIECCKUX BEIIECTB

2.1

Bosnyx. Kucnopon.
Iloustue
00 okcugax

6

Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopona — aneMeHT u npocroe
BellecTBO. HaxoxkaeHue kuciopoaa

B MIPUPOJIE, PU3NUECKUE U XUMUYECKUE
cBOMCTBa (peakuuu roperusi). OKCHUIb.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JIa0OpaTOpUH U
MPOMBIIIJIEHHOCTH. KpyroBopoTt
Kucjaopoa B mpupojae. O30H —
aJUIOTpOTHAs MOU(PUKAIIMS KUCIOPOa.
TennoBo#t 2PHEeKT XUMUIECKON peaKkivH,
TEPMOXUMHUYECKUE YPABHEHUS, IK30-

1 DHAOTEPMHUUECKUE peakinu. TOIIUBO:
YTOJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
YCWICHHE MapHUKOBOTO 3(dekTa,
paspyllieHre 030HOBOTO CIOSI.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

KauectBeHHOE orpeziesieHne coiep KaHus
KHCJIOPOJa B BO3yXe
[Tonyuyenue, cobrpanue, pacrno3HaBaHUE

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUIS COCTaBJIEHUs (POPMYJI BELIECTB,
MOJICKYJISIPHBIX YPaBHEHHH XUMHUECKUX
peakuuii ¢ yduacTueM KUCIopoJia.
XapakTepu3oBarh (ONMHUCHIBATH) COCTAB
BO3/yXa, PU3NUECKIEe U XUMHUECKHE
CBOICTBa KMCIIOPO/A, CIOCOOBI €r0
MOJTy4eHusl, TPUMEHEHNE 1 3HAUYCHUE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHUBATh peakluy TOPEHUS U
MEJIEHHOTO OKUCJICHHSI.

OOBACHATH CYIIHOCTh SKOJIOTHYECKHUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/IyXa.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThl B 1a00OpaTOpUM NpU
UCIOJIb30BaHUU XUMUYECKON TIOCYIbI U
000pyI0BaHUs, a TAKKE IIpaBUIaM
oOparreHus ¢ TOpIOYMMH BEIIECTBAMH.
[1nannpoBaTh U OCYIIECTBISATH Ha
PAKTUKE XUMUYECKHE IKCTIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOAA.
HaOnronenue B3auMo1eiCTBYS BEILIECTB
C KUCIJIOPOJIOM U YCIOBUSA
BO3HMKHOBEHUS U MPEKPAILECHUS TOPEHUS
(moxkapa).

JlabopamopHhuwiii onvim:

O3HakoMJieHHE ¢ 00pa3liaMyi OKCUJIOB U
ONMCAHUE UX CBOWCTB.

Ilpakmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHUCJIOpOJAa, U3yYEHUE €TO CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KMCJIOPOa U
030Ha HA OCHOBAaHUU aTOMHOM MacChl
XUMHYECKOTO AJIEMEHTA;

KOJINYECTBA, MACChI BEIIECTBA

10 YPAaBHEHUSAM XUMHUYECKUX PEAKIINi

IPOBOJUTH HAOJIO/IEHNS, 1€JIaTh BBIBOIbI
1O pe3yybTaTaM dKCIEPUMEHTA

IIPU POBEACHUH TAOOPATOPHBIX OMBITOB
U IPAKTUYECKON pabOTBHI.

BriyucasTh KOJIMYECTBO BEILIECTBRA,
00BEM raza o popmymnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyTIIIE.

BricTpanBath pa3BEpHyThIe TUCHMEHHbBIE
U YCTHBIE€ OTBETHI C OIIOPOI

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIPaBOYHBIX MATEPHAIIOB, TPAMOTHO
WCIIOJIb30BaTh U3YUEHHBIN NOHATUNHBIN
anmapar Kypca XUMHAU

2.2

Bonopoa. [lonstue
0 KHUCJIOTaX U COJISIX

Bonopoxn — anemMeHT u npocToe
BeulecTBo. Haxoxaenue Bogopona

B IIpUpo/Jie, pusznueckue u XMuMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
nonyuyeHust. Knucnorel u comnu.
Mountsipabrit 006EM ra3oB. Pacu&Tsl

110 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuyenue, cobupanue u

PackpbIBaTh CMBICT M3y4aeMbIX HOHSATHA
Y IPUMEHSITH 3TH TIOHATHUSA MPU ONTUCAHUU
CBOWCTB BEILECTB U UX ITPEBPAILICHUN.
XapakTepu3oBaTh (OMHUCHIBATH)
dbu3nYecKre U XUMUUECKHE CBOMCTBA
BOJIOPOJa, CIIOCOOBI €ro MOJTyUYeHUS,
MIPUMEHEHHUE.

Cobupatp npudop AJis NOTYyUEHUS
BOJOPO/JIA.

Hcnonp30BaTh XUMHAYECKYHO CUMBOJIUKY
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pacro3HaBaHKE BOJIOPO/IA.
B3aumoeiicTBrE BOJOPOa C OKCUAOM
meau (I1).

JlabopamopHhuwiii onvim:
BzauMmoelicTBuE KUCIOT ¢ METaJIaMH.
Ilpakmuueckas paboma.

No 4. TTonyuenue u coOupaHue BOJ0OpOa,
W3YYEHHE €TO CBOMCTB.

Buiuucnenus:

00BEMa, KOJIMYECTBA BEIISCTBA ra3a

10 €r0 U3BECTHOMY KOJINUECTBY
BEIIIECTBA UJIN 00BEMY;

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

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPABHCHUN XUMUICCKUX
peaKuuil ¢ yuaCTUEM BOJOPOA.
Brrauciasate MOJIIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
MaccCy BEIIECTBa;

[TpoBOAUTH pacyETHI IO YpaBHEHUSAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00bEMa, Macchl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
VI MIPOAYKTOB PEAKITUH.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B T1ab0OpaTopuu npu
UCIOJIb30BAHUU XUMHUYECKOU MTOCY/IbI U
000pyI0BaHUs, a TAKXKE MTPaBUIaM
oOpaleHus: ¢ rOprOYUMH BEIIECTBAMHU

B OBITY.

[InanupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMHUYCCKHE DKCIICPUMEHTHI,
IIPOBOIUTH HAOJIOICHNS, ICJIaTh BBIBOJIBI
0 pe3ybTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpYIIITe

2.3

Bopa. PactBopsl.
IlousTue
00 OCHOBaHUSIX

duznueckue cBoicTBa Boabl. Bomaa kak
pacTBOpUTETb. XUMUYECKHE CBOKMCTBA
BO/IBI.

OcHoBaHu4.

PackppiBaTh CMBICIT H3y4aeMbIX TTOHATUI
Y [IPUMEHATH 3TH NOHATUS [IPU ONUCAHUH
CBOMCTB BEILECTB U UX IIPEBPALLICHUN.
Xapaktepu3oBaTh PU3NYECKUE U
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PacTtBOpEbI. POs1b pacTBOPOB B IPUPOJIE U
B JKU3HHU 4YesioBeka. KpyroBopoTt BoAbI
B MIPUPOJE. 3arpsi3HEHUE MPUPOIHBIX
BoJI. OXpaHa 1 OYUCTKA MPUPOAHBIX BOJ.
HacelileHHbie 1 HEHACHIIIICHHBIC
pacTtBOpbL. PacTBOpHUMOCTH BEIIECTB

B BojJe. MaccoBast 101 BEIIECTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBopeHue BEIECTB C pa3InIHON
PaCTBOPUMOCTHIO.

BzanMopaeiicTBre BOABI ¢ METaTIaMU
(HaTpUEeM U KaJIbLIEM).
HccnenoBanue pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEN
pPacTBOPEHUSI BEIIECTB C Pa3InyHON
PacTBOPUMOCTBHIO.

[IpurorossieHue pacTBOPOB

C ONPEICIEHHOW MaCCOBOM JOJIEH
PacTBOPEHHOI'O BELIECTBA.
Ilpakmuueckas paboma

Ne 5. ITpuroToBnenue pacTBOpOB

C OINPENEIEHHON MAaCCOBOM J0JIEN
PACTBOPEHHOTO BEILIECTBA.

XMMHUYECKUE CBOWCTBA BOJIbL, €€ POJIb KaK
pacTBOPUTENIA B IPUPOIHBIX MPOLECCAX.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKuui ¢ y4aCTUEM BO/IBI.

OOBACHATDH CYIIHOCTh IKOJIOTHUYECKUX
po6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOJIHBIX BOJI, CIIOCOOBI OUNCTKU BOJIBI
OT MpUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsi3HEHHUS.

[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
SKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMUS,
JieJaTh BBIBOJBI 110 PE3YyJIbTaTaM
HKCIIEPUMEHTA NIPU NIPOBEAECHUU
71a00paTOPHBIX ONMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaM 0€30MaCHOM
paboThI B 1a0OpATOPUH NpU
UCITOJIb30BAHUU XUMHYECKOU MTOCYIbI U
000py1O0BaHUSI.

[TpoBOIUTH BBIYKCIICHUS C TIPUMEHEHUEM
MOHSTHUS «MaccoBasi 10J1s1 BELIECTBA

B PACTBOPE».

BricTpanBaTh pa3BEpHyThIE IUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MHGOPMAIIHIO U3 yIeOHUKA U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM MTOHITHS «MaCCOBas
JIOJISl BEIIIECTBA B PaCTBOPE»

HCTIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
arnmnapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEIMHEHUN

11

Krnaccudukanus HeopraHn4ecKkux
coequHenuid. Oxcuasl. Knaccudukarmms
OKCHUJIOB: cojieo0pa3yronire (OCHOBHbIE,
KHCJIOTHBIC, aM(POTEpHBIC) U
HecosieoOpasyromue. Homenknarypa
OKCHA0B. PDU3NUECKHUE U XUMUUYECKUE
cBOMCTBa OKCHIOB. [lorydeHrne oOKCuIoB.

OcHoBanus. Knaccugukanus ocHoBaHUM:

IEJI0YHA U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHMil. ®u3nyeckue
Y XUMHAYECKUE CBOMCTBA OCHOBAHUM.
[Tosryuyenne OCHOBaHUU.

Kucnotsl. Knaccudukaius Kucior.
Homenknatypa kucinor. @uzndeckue
U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTayuioB H.H. bekeroga.
[Tosyuenue KUCOT.

Conu. HomeHkiarypa coneil.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [lomyuenue conen.
['eneTnyeckas CBSI3b MEXKY KilacCaMU
HEOPraHUYECKUX COCIUHEHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Krnaccudunuposats nuzydaeMole
BELIECTBA 10 COCTABY U CBOMCTBAM.
CocTtaBiaTh (OpMYJIbI OKCUIOB, KUCIIOT,
OCHOBaHMH, COJICH U Ha3bIBaTh UX

110 MEXTyHapOIHOM HOMEHKIIATYpE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XMMHUYECKUX CBOHCTB
U3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisITh MOJIEKYJIIPHBIE YPaBHEHUS
peaKuuii, MIUTFOCTPUPYOLIUX
XUMHUYECKHUE CBOICTBA U CITOCOOBI
TIOJTyYEHUS BEIIECTB U3YUCHHBIX
KJIACCOB/TPYIIII, a TAKkKe
MOJTBEPKAAIOIINX TEHETHUECKYIO
B3aMMOCBSI3b MKy HUMH.
[Tpon3BOAUTE BEIYUCTCHHUS

110 YPaBHEHUSIM XUMHUYECKUX PEaKIUH.
[TmanupoBaTh M OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCMEPUMEHTBI, IPOBOAUTH HAOIIOACHHUS,
JIeJ1aTh BBIBOJIBI 1O PE3yJIbTaTaM
AKCIIEPUMEHTA NPU NPOBEACHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OMBIThI, WTIOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

OrnpeneneHue pacTBOPOB KHUCIOT U
LIEJI0YEN C TOMOLIBIO UHANKATOPOB.
N3ydenne B3auMOIEVCTBUS KUCTIOT

C METAJUIAMH, PEAKINNA HEUTPATIA3ALUN.
BzaumopericTBre pactBopa CEpHOU
KuCJI0ThI ¢ okcuoMm meau (II).
ITomyyeHne HEpaCTBOPUMBIX OCHOBAHUU.
BriTecHEHME OTHOTO METAIUIA APYTUM
W3 pacTBOpa COJIH.

IIpakmuueckas paboma

Ne 6. Pemenune skcniepuMeHTAIBHBIX
3a7a4 1o reMe «Baxxuenmme kinaccol
HEOPraHUYECKUX COCITMHEHUIN.
Buiuucnenus:

110 YPaBHEHUSIM XUMHUUYECKOU PEAKIINU:
KOJIMYECTBA BEIECTBA, 00bEMA, MacCh
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU
MPOAYKTOB pEAKIINU

pabor.

Crnenosats npaBuiiam 0e30macHOM
paboThI B 1abopaTOpUn

IIPU UCIIOJIH30BAHUU XUMHUECKOU
MOCYJIbI U 000PYI0BAHMUS.
BricTpauBath pa3BépHyTHIC TUCEMECHHBIE
U YCTHBIE OTBETHI C OTIOPOI

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
ammapar Kypca XuMUHU

Wroro no pazgeny:
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Pa3nea 3. [lepuoanueckuii 3axoH u [lepuoauyeckas cucrema xumuieckux 3iemeHToB Jl. . MenneneeBa. CTpoenue
aToMoOB. XMMHUYecKas CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbLHbIE PEaAKIUU

3.1 | Ilepnoamueckwmii
3aKOH U
Ilepnonnueckas
cucrema
XAMHYCCKHX
3JIEMEHTOB

Crpoenne aTroma

. 1. Menneneena.

7

[TepBbie MONBITKY KiIacCUBUKAITIT
XUMHYECKUX JIEMEHTOB. [ToHATHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(1IeJI0YHBIC U IEJ0YHO3EMETbHBIC
METaJLJIbl, TaJIOT€HbI, UHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbIe 00pas3yIoT
aM(pOTEpHBIE OKCUIBI U TUAPOKCHU/IBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMA XUMHUYECKUX DJIIEMEHTOB

.. MenneneeBa. KopoTkonepuonnas u
JUTUHHOTIEpUOaHAs (POPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB [[.U. Menneneea. [leproabl
v rpynibl. PU3NYECKU CMBICTT
MOPSAKOBOI0 HOMEpa, HOMEPOB MEPUOJIa
Y TPYMIIbI AJIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
snaep. M3oromnbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX
20 XUMHYECKHX DJIEMCHTOB
ITeprnoandeckoi CHCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA

II0 €T0 NoJIOKEHUIO B [Iepnonnueckon
cucteme JI.11. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHHUSI pajnuyca

PackpbIBaTh CMBICII IEPUOIUYECKOTO
3aKOHa.

OnuckIBaTh CTpOEHUE TAOTUIIBI
«lIepnonnueckas cucreMa XUMHUECKUX
anemeHToB /.M. MeHaeneeBay.
MonennpoBaTh CTPOCHHUE aTOMA,
SHEPreTUYECKUX YPOBHEHN U MOLYPOBHEN
IIPU TIOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(DUTypalnuii U 3JIEKTPOHHO-
rpagudeckux GopMmyi.

[TosicHATh pu3MYECKUi CMBICIT
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUO/Ia
U TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMHYECKUE SJIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUN, KAJIbLIUN
Y UX COCIUHEHUS 110 MOJIOKEHUIO

B [lepnonnueckou cucreme

J.1. Menneneena.

OOBsACHATH 001ITHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHHE PAJINYCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUI

B IIpEeIax MaJIbIX IEPUOJOB U TJIABHBIX
MOATPYNI C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKHUX
CBONCTB I10 TPYIIIIaM U IEPUOJIAM.
3nauenue [lepuoauueckoro 3aKoHa u
[leproanyeckor CUCTEMBI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHUS HAYKH U
npaktuky. /.M. MenneneeB — yu€Hblil 1
IpaKIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumMopeiicTBue ruipOKCUIA IUHKA

C pacTBOPAMH KHCJIOT U IIEJIOYEH.
MopenupoBaHue CTPOCHUSA MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEHN,
ANEKTPOHHBIX U CTPYKTYPHBIX POPMYIL.
Tabnuna «Ilepuognyeckas cucrema
XUMHYECKHUX DJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol
O3HakomileHHe ¢ 00pa3laMu METauioB U
HEMETAJUIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B Tape WK TPyIIIe.

BricTpanBath pa3BEpHyThIC TUCHMCHHBIE
Y YCTHBIC OTBETHI C OTIOPOH

Ha HH()OPMAIHIO U3 yIeOHUKA U IPYTHX
UCTOYHUKOB, B TOM uKciie IHTepHeTa

3.2

XUMHUYECKasl CBA3b.
OKHUCIINTEIILHO-
BOCCTAHOBUTECIIHLHBIE
peakuumn

Xumuyeckas cBsi3b. KoBasieHTHas
(TmoJisipHAst U HEMOJISIPHASI) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUYECKHUX
snemMeHToB. oHHas cBs3b. CTENeHb
okuciieHusi. OKUCIUTENbHO-
BOCCTaHOBUTENbHBIE peakiuu. [Iporeccs

PackpbiBaTh CMBICI M3y4aeMBbIX TOHATHHA.
OnpenensiTe BUJ XUMUUYECKOHN CBSI3H

B COCIMHCHMU.

MopenupoBaTbh CTPOEHUE MOJIEKYJI

IIPY IOMOIIY PUCYHKOB, MOJENEN,
JIEKTPOHHBIX U CTPYKTYPHBIX (pOopMyII.
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OKHCJICHHSI 1 BOCCTAHOBJICHHUSI.
OKHCIUTENTN U BOCCTAHOBUTEIH.
XUMHYECKHUI SKCTIEPUMEHT: U3yUYeHUE
00pa3IioB BEIIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCHUA [IUHKA C PACTBOPaMU KUCJIOT
Y 1IEJI0YEH, TPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOUIUX TTPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHBIX
peakiuuii (ropeHue, peaxkiuu
Pa3JIOKEHUSI, COCTUHECHMUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBITH, WITIOCTPUPYIOIINE TTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOAKEHUSI, COSTUHEHMUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYIT BEIIECTB,
AIEKTPOHHOTO OaslaHca peakKIni.
Onpenensite CTENEHb OKUCIEHUS AaTOMOB
XUMUYECKUX IJIEMEHTOB 110 (JopMysiaMm H
COCTaBIIATH (POPMYJIbI OMHAPHBIX
COCIMHEHUH MO CTENEHU OKUCIICHUSA
aTOMOB XMMUYECKUX JIEMEHTOB.
Ornpenensitb OKUCIUTEND U
BOCCTAaHOBUTEINL. PaccTaBisaTh
KOA(PPULIMEHTHI B CXeMaX MPOCThIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3JEKTPOHHOTO
OanaHca.

HaGnronaTe XuMHUUYeCKHE OTBITHI

10 IJIaHY, aHAJTU3UPOBATH U JIeTaTh
BBIBO/IbI.

Ucnons3oBate UKT nist cozganus
MOJENEN, MOArOTOBKY NIPE3CHTALNH,
JIOKJIaJIOB IO TEME.

BricTpanBaTh pa3BEpPHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uHGOpPMAIIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHUKOB, B TOM uucie HTepHera

Wroro o pazaeny 15
Pe3epBHOE Bpems 3
OBUIEE YHNCJIO YACOB 68
[10 ITPOTPAMME
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9 KUIACC

Ne
/o

HaumenoBanue
pa3aenoB U TeM
y4eOHOTro IpeameTa

KommuectBo
4acoB

Coneprxanue oOydeHuUs

OcHOBHBIE BUJIBI IEATEILHOCTH
00yyJaromuxcs

Pa3zjnen 1. BemnecTBO M XMMHUYeCKHE PeaKINH

1.1

[loBTOpEHnE n
yri1yOJieHue 3HaHu|
OCHOBHBIX pa3/IeioB
Kypca 8 kiracca

5

[Tepuoanueckuii 3akoH. [lepuoandeckas
CHUCTEMa XMMHUUYCECKHUX DJIEMECHTOB

JI.11. MenneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XAMUYECKHUX 3JIEMEHTOB MIEPBBIX TPEX
MEPUOJIOB, KU, KATBIUA U UX
COCIUHEHUI B COOTBETCTBUU

C TIOJIO)KEHHEM PJIEMEHTOB

B [leprognyeckoi cuctemMe U CTpOEHHEM
X aTOMOB.

CTpoeHue BeleCcTBa: BUIbI XUMAYECKON
CBSI3U. THITBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBA OT TUIA KPUCTAITNYECKOM
PEIETKU U BU1a XUMHYECKOMN CBSA3U.
Knaccudukaiys 1 HOMEHKJIaTypa
HEOPraHUYECKUX BEIIECTB. XUMUYECKNE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS

K pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX
COCIUHCHMI, FTeHeTUYeCKas CBSI3b

HCOPraHNMYCCKUX BCIUICCTB.

XapakTepu30BaTh XUMHUYECKHUE JIEMEHTBI
MIEPBBIX TPEX NEPUOIOB, KA U KaJIbLIUs
I10 UX I0J0keHuto B [lepuoanueckon
cucteme /1. 1. Mennaeneena.
KnaccuduimpoBats 1 Ha3bIBaThH
HEOPraHUYECKUE BEIIECTBA U3YUYECHHBIX
KJIACCOB.

OnuceiBaTh 001IME XUMUYECKUE
CBOWCTBA BEILECTB PA3JIMYHBIX KIACCOB,
MOJATBEPKAATh CBOMCTBA TPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKuuil.

Onpenenste BUJ XUMUYECKOHN CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKU
BEIIECTBA.

IIporuo3upoBarth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHUS.
BricTtpauBaTh pa3BEpHYTHIC IUCBMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaIio U3 yueOHUKa U
CIIPAaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
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Xumuueckui IKCnepumenm:
/[emoncmpayuu.

03HAKOMJIEHUE C MOJICTIIMU
KPUCTALTHYECKUX PEIIETOK
HEOPTaHUYECKUX BEIECTB — METAJIJIOB
1 HeMeTaJuIoB (TpaduTa u anmasa),
CJIO’KHBIX BEIIECTB (XJIOpUIA HATPHS)

HCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
arnmapar Kypca XUMUHu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XAUMHYECKUX
peakiui

Knaccudukanuys XuMUYECKUX peakIuit
M0 pa3IMYHbIM MPU3HAKaM (TI0 YUCITY U
COCTaBY y4acTBYIOUIMX B PEAKIINU
BEILECTB, MO TEIIOBOMY 3P (EKTY,

0 U3MEHEHUIO CTETICHEN OKUCIICHUS
XUMHUYECKUX 2JIEMEHTOB,

M0 0OpPaTUMOCTH, TIO YHACTHIO
KaTajiu3aropa). JK30- U
APHIOTEPMUYECKHUE PEAKIINH,
TEPMOXUMUYECKUE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMHUYECKOU
peakuuu. [Torsitue 06 06paTUMbBIX

1 HEOOPATUMBIX XUMUUECKUX PEAKIIHIX.
[ToHATHE O TOMOTE€HHBIX U T€TEPOTCHHBIX
peakusax. [lousitue o karanuse.
[loHsATHE 0 XUMUYECKOM PaBHOBECHH.
DakTOpBI, BAUSIONINE HA CKOPOCTh
XUMHAYECKOUN PEAKIINU U MOJ0KECHUE
XUMHUYECKOTO paBHOBECHSI.
OKUCANTENBHO-BOCCTAHOBUTEIIBHBIC

PackpbIBaTh CMBICH U3y4aeMbIX IOHATUN
Y IPUMEHSTH 3TU MTOHATUS IPU ONMMCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLICHUMN.
KnaccudummpoBath xuMuyeckue
PEAKLINU IO PA3JIMYHBIM IPU3HAKAM.

Y craHaBnuBaTh 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOUN pEaKIMy OT Pa3IMYHBIX
(haxkTopoB.

IIporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS] XUMUYECKUX MTPEBPAILICHUI
B PA3JIMYHBIX YCIIOBUSX.

OrnpenensaTe OKUCIUTEND U
BoccTtaHoBuTenb B OBP.

CocTaBIsATh 2JIEKTPOHHBIN OanaHC
peaKunu.

[Tpon3BOIUTE BBIYMCICHUS

10 XUMUYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B IIape WJIU TPYIIIE.

BricTpanBaTh pa3BEpHyThIE MMCHMEHHBIE
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[peaKInu, JICKTPOHHBIN OaaHC
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHOU
peakuun. CocTaBieHUE YpaBHEHHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIb30BAHUEM METOJIa
AIIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
/[emoncmpayuu:

HccnenoBaHue 3aBUCUMOCTA CKOPOCTH
XUMUYECKON PEAKLIUU OT BO3JIECHCTBUS
pa3IuYHbIX (PAKTOPOB.

OnbITHl, WIUTIOCTPUPYIOLIAE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NOKEeHUsI, COEUHEHUS ).
Buvruucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
PEareHToB UM IPOLYKTOB MO
YPaBHEHUSAM XUMHYECKHUX PEaKInn

Y YCTHBIE OTBETHI C OIIOPOU

Ha HHQpOpMAIUIO U3 yUeOHHNKA U
CIIPaBOYHBIX MATEPHUAJIOB, FPAMOTHO
HCIIOJIb30BaTh NU3YUYCHHbBIA OHATUUHBIN
amnrmnapar Kypca XuMuu

1.3

DIIEKTPOIUTHYECKAS
TTUCCOIAAIIMS.
XUMHYECKUE
peakuu

B pacTBOpax

Teopus 3JIEKTPOTUTAYECKON
ITACCOIUALINU. DJIEKTPOIUTHI U
HE3JIEKTPOIUThI. KaTHOHBI, aHHOHBI.
MexaHn3M AUCCOIMALIUN BEIIECTB

C pa3IMYHBIMU BUJAMU XUMHUUYECKOI
cBsi3u. Ctenenb aquccounanu. CUiIbHbIE
U clia0ble JIEKTPOIIUTHI.

Peakiiu noHHOro oOMeHa. Y ciioBus

PackpbIBaTh CMBICH U3y4aeMbIX TOHATHH,
a TAKX€ CMBICII TEOPUH
AJICKTPOJIUTUYECKOU TUCCOLHALIHH.
OOBSICHATH IPUYMUHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3anuyaTh CJIa0bIe U CUIIbHBIC
3JIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS TUCCOLUALINT
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MPOTEKaHUS peaKUii MOHHOTO OOMEHa,
MOJTHBIC ¥ COKPAIEHHbIE HOHHBIE
ypaBHEHUS peakiuii. CBONCTBA KUCIIOT,
OCHOBAHHUU U COJIEM B CBETE
MPECTABICHUMN 00 AIEKTPOTUTHYECKON
nucconuani. KauecTBeHHbIE peakiuu
Ha WOHBI. [loHsATHE O THAPOIN3E CONEH.
Xumuueckuii IKCnepumenm:
/[emoncmpayuu.

HccnenoBanue 3IEKTPOIPOBOAHOCTH
PacTBOPOB BEIIECTB, IIpoiiecca
NTMCCOLHALINYU KUCIIOT, IIeI0Yen

1 cosieit (BO3MOXHO MCITOJIb30BAHUE
BHICOMATEPUAIIOB).

OnbIThl, WITIOCTPUPYIOIMINE TPU3HAKU
MPOTCKAHKUS PeaKIuii MOHHOTO OOMeHa
(oOpa3zoBaHue Ocajika, BBIJICIICHHE Ta3a,
00pa3oBaHUE BOJbI).

Pacnio3zHaBaHue HEOPraHUYECKUX
BEILIECTB C MOMOIIBIO KaY€CTBEHHBIX
pEaKIMii HA UOHBI.

Jlabopamopnblii onvim.

MN3yueHne npru3HaKkoB MPOTEKAHMS
peaKIuu HOHHOTO OOMEHa B pacTBOpax
PIIEKTPOJIMTOR (C 0Opa3oBaHUEM OCajKa,

[ Ipakmuueckas paboma:

BBIICJICHUECM I'a3a, 06p8.30BaHI/ICM BOIH:I).

KHCJIOT, IIEI0YEH U COJICH, MOIHbBIE U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEAKIIMi HOHHOTO OOMEHa,
KpaTKHE UOHHBIC YPABHEHUS MPOCTHIX
pEAKINM TUAPOIIN3a COJIEH.
XapakTepusoBaTh 00IIHE XUMHUECKUE
CBOICTBA BEILECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE T€OPHUH AIEKTPOJIUTHIECKON
JTUCCOLIMALINY; TOATBEPKIATh CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHHN XUMHAYECKUX PEAKIIHHM.
PeraTte 3kcriepuMeHTaIbHbIE 33Ja4UH

110 TEME.

[InaHupoBaTH U  OCYIIECTBIISTH

Ha MPaKTUKE XUMHUECKHUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHSI,
JienaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBmiIaM 0€30MacHOMN
paboThI B 1a0OPATOPUH TIPU
HCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
o0opy0BaHUSI.

[IpoBOANTE BBIYUCIIEHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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No 1. PemreHue sKcrepuMeHTaIbHbIX
3aj1a4 1o TEME.

Bouiyucnenus:

10 YPABHEHUSM XUMHUYECKHUX PEAKINN

B [1IAp€ WJIH TPYIIIIE.
BricTpauBaTh pa3BEPHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U JPYTHX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
NuTepuera

Hroro no pazneny

17

Paznen 2. HemeTa/JIbI ¥ X COCTMHEHUA

2.1 |O6mas 4
XapaKTEePUCTUKA
XUMHYCCKUX
DJICMEHTOB
VIIA-rpynisbi.
["amorensl

OO6m1as XxapakTEepUCTUKA FaJIOTEHOB.
OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTePHbIC CTETICHU OKUCIICHUS.
Ctpoenue u pu3nyecKre CBOMCTBa
MPOCTHIX BEILIECTB — raJIOTCHOB.
XUMHUUYECKHE CBOMCTBA HA TPUMEPE
XJI0pa (B3aMMOICCTBHE C METaJIaMH,
HeMeTallJIlaMH, IEJI09aMu).
XnopoBosiopoa. ComnsiHast KUCIIOTA,
XUMHUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHue. JlercTeue xjaopa u
XJIOPOBOAOPOa HA OpPraHu3M YeJIOBEKa.
BaxxHelmme XJI0puibl U UX HAX0XKICHUEB
MPUPOJIE.

Xumuueckuii Ikcnepumenm:
/[emoncmpayuu.

OnbITH, OTpaxkarone GU3NIeCKue u
XUMHUYECKUE CBOMCTBA TAJIOTEHOB U UX

CO€I[I/IHCHI/II‘/’I (BOSMO}KHO HCIIOJIb30BAHHC

OOBICHATH 00ITHE 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB HEMETAJUIOB U UX
COEIMHEHNH B MPEIENIax MaJIbIX
NEPUOOB U TJIABHBIX NOJArPYII
[leproanueckoi CUCTEMbI XUMUYECKUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepuzoBaTh (pU3NYECKUE U
XUMHUYECKHE CBOMCTBA IPOCTHIX BEILIECTB
raJIOreHOB (Ha MpUMEpE XJI0pa) U
CJIOHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJTyYEHUsl, IPUMEHEHUE U 3HAYCHHUE

B TIPUPO/IC ¥ JKU3HU YEIIOBEKA.
OmnpenensiTh XJIOPUI-HOHBI B paCTBOPE.
[ImannpoBaTh U OCYIIECTBIATH

Ha NPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIIIOIEHUS,
JIeJ1aTh BBIBOJIBI IO PE3yJIbTaTaM
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BHJICOMATEPHUAJIOB).

O3HaKOMIIEHHE C 00pa3uaMu XJIOPUIOB
(raJIoreHuI0B).

Jlabopamopnblil onvim:

3ydyeHne CBOMCTB COJISTHOM KHUCIIOTBI.
[IpoBeneHNe KAUECTBEHHBIX PEaKIIUi
Ha XJIOPUI-UOHBI.

I Ipaxmuueckas paboma

No 2: Tlory4deHME COMSTHOM KUCIIOTHI,
M3yYEHUE €€ CBOWICTB.

Bviuucnenus:

[0 YPaBHEHUAM XUMUYECKUX PEAKIIUH,
€CJIM OJIH U3 PEarcHTOB JIaH B U30BITKE

AKCIIEPUMEHTA ITPU MPOBEAECHUU
71a00PaTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnepnoBath npaBuiiaM 0e30MmacHON
paboTHI B TabOpaTopuu

IIPH UCTIOIB30BAHUN XUMHUYECKOM
HOCyZbl U 000pYI0BaHUS.

BeIcTpanBaTh pa3BEpHYTHIE MTUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHQPOpPMAITUIO U3 yUeOHUKA U
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHHBINA
anmnapar Kypca XuMuu

2.2

OO0mmas
XapaKTEePUCTHKA
XAIMUYCCKHX
PJICMEHTOB
VIA-rpynnsi. Cepa
1 €€ COeIUHEHUA

OO6m1as xapaKTepUCTUKA AJIEMEHTOB
VIA-rpynmei. OcOOEHHOCTH CTPOCHUS
ATOMOB, XapaKTEPHbIE CTEIICHU
OKHCIICHUSI.

CtpoeHue u puznuecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIIOPO/Ia U CEPHI.
AJITTOTPOITHBIE MOAU(HUKAIIN KUCIOPOaa
1 cepbl. XHUMUYECKHUE CBOMCTBA CEPHI.
CepoBoI0pO/I, CTPOCHHE, (PU3HUCCKUES U
XMMUYECKUE CBOMCTBA.

OKCHUIBI CePhI KaK MPeICTaBUTENH
KUCJIOTHBIX OKCH/JIOB.

CepHas kucnota, GU3nIeCcKue u

XUMHUYECKHE CBOMCTBA (00IIIME KaKk

OOBICHATH O0IITHE 3aKOHOMEPHOCTHU

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
VIA-rpynnsl ¥4 UX COEIMHEHUH C YYETOM
CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HpU3NYECKUE U
XAMUYECKHE CBOMCTBA MPOCTOTO
BELIECTBA CEPHI U €€ COCTMHECHUN
(cepoBOAOPO/Ia, OKCUIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(aToB), CITOCOOBI X
MOJTy4YeHHUsI, IPUMEHEHUE U 3HAYCHUE

B MPUPOJE U )KU3HU YETIOBEKa.
Onpenenats HaTUIKE CyIb(aT-nHOHOB
B PacTBOPE.

OOBSICHATH CYIIHOCTh KOJIOTMUYECKUX
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[IPEACTABUTEIIS KIACCa KUCIOT U
cnenupuyueckne). XuMUYECKUEe PeaKIuu,
NeKalye B OCHOBE IPOMBIIIUIEHHOTO
crioco0a MoJy4yeHUs CEpHOM KUCITOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAs peaKkilis Ha CyJb(aT-uOH.
Haxoxienue cepbl U €€ COeUHEHUH B
[pupoae. XUMUYECKOE 3arpsA3HEHUE
OKpY’KAIOLIEN CPEIbl COETUHEHUSIMU
cepbl (KUCIOTHBIE JTOXK]IU, 3arPsI3HEHUE
BO3]lyXa U BOJOEMOB), CIIOCOOBI €T0
MPEIOTBPAICHUS.

Xumuueckuii IKcnepumenm:
/[emoncmpayuu:

O3HakOMJIEHHE C 00pa3liaMu cepbl U €€
COEIMHEHUAMHU (BO3MOKHO
MCII0JIb30BAHUE BUICOMATEPUATIOB).
Hab6ronenue npoiiecca 00yriinBaHus
caxapa moJj| JeMCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.
VlabopamopHble onbimbi:

M3yueHne XMMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHOU KUCIIOTHI.
[IpoBeeHNE KAUECTBEHHOM peakluy Ha
cyJb(aT-uoH U HAOII0ICHUE PpU3HaKa
€€ MPOTEKaHUS

po0JIeM, CBSI3aHHBIX C epepadboTKON
COEIMHEHUI Cephl.

[1naHupoBaTh U OCYIIECTBIISTh

Ha TIPAKTUKE XUMUYIECKUC
HKCIIEPUMEHTBI, TPOBOJIUTH HAOIIOICHHS,
JienaTh BBIBOJIBI IO PE3yJIbTaTam
HKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B J1abOpaTopuu

MIPH UCTIOIB30BAHUN XUMHYECKOM
MOCY/Ibl U 000PYAOBAHUS.

[Tpou3BOANTH BBIYUCICHUS

M0 XUMUYECKUM YPABHEHHSIM.
Hcrnonb30BaTh MpH BHIMOJIHEHUU
y4eOHBIX 3aJaHUIl TEKCThl YUYEOHHKA,
CIIPaBOYHBIEC MATEPUAITBI
(ITeproguveckyro CUCTEMY XUMHYECKHX
sanemenToB /. 1. MenneneeBa, Tadnuiy
PacTBOPUMOCTHU KHUCJIOT, OCHOBAaHUMN 1
COJIEN B BOJE, MIEKTPOXUMUYECKUH DA
HaIpsHKEHU METaJIoB).

Hcronp30BaTh P BHITIOJTHEHUN
y4eOHBIX 3aJaHUM U B MPOIIECCe
HCCJIEIOBATEILCKON JEATETLHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJEPKaHUsI, CITPAaBOYHbIE
Marepualbl, pecypcel IHTEpHETA
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2.3

Oobmas
XapaKTepUCTUKA
XUMUYECKUX
AIIEMEHTOB
VA-Tpynmnsl.

A30T, hocdop u ux
COETUHEHMUSI

OO6m1as xapakTepUCTUKa AJIEMEHTOB
VA-rpynnbl. OcCOOEHHOCTU CTPOCHUS
ATOMOB, XapaKTEPHBIC CTEIICHU
OKHUCJICHUSI.

A30T, pacIpOCTpaHEHHUE B IPUPOJIE,
(bu3nUecKue U XUMUYECKHE CBOMCTBRA.
KpyroBopot a3ota B mpupoe.
AMMMaK, €ro (U3NIECKUE U XUMHICCKUE
CBOICTBA, OJyYCHHUE U TTPUMEHEHUE.
Conu amMmmoHusl, UX GU3HUECKHUE U
XUMHYECKHE CBOMCTBA, MPUMEHEHHE.
KadecTBeHHas peakiusi Ha HOHbI
AMMOHMSI.

A30THAsi KUCJIOTa, €€ MOJy4YECHHUE,
(bu3YecKue 1 XUMHUYECKHUE CBONCTBA
(oO1re Kak MpeCTaBUTEIS Kilacca
KHCJIOT U CrielupuIecKue).
Mcrnonb30BaHWE HUTPATOB U COJIEN
aMMOHHUS B KaU€CTBE MHUHEPAJTbHBIX
ynoopeHuil. XuMHUYeCcKoe 3arps3HeHue
OKPYKaIOUIEN CpelIbl COCTUHEHUSAMU
a30Ta (KUCIIOTHBIC IOXKIH, 3arPsI3HEHUE
BO3/1yXa, TOYBBI K BOJIOEMOB).
docdop, aI0TPONHEIE MOIUPUKAITUN
dbocdopa, hpusnyeckre 1 XUMUIECKUE
corictBa. Okcup pocdopa (V) u

dbochopHas kuciaota, puzMIECKUe U

OOBsACHATH 00IITHE 3aKOHOMEPHOCTH

B U3BMEHEHHH CBOMCTB 2JIEMEHTOB
VA-rpynnel 1 X COEIMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

XapakTepusoBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u ¢pocdopa u uX CoeTUHEHUMN
(amMmmmaka, coneii aMMOHUSI, Q30THOM
KHCJIOTBI, HUTPATOB, okcuaa (ocdopa (V)
u hochopHo KUCIOTHI, (hochaToB),
CIIOCOOBI MX TIOJTYYCHHS, MPUMCHECHHUE U
3HAUYEHUE B MPUPO/IE U )KU3HU YEIIOBEKa.
Omnpenensate HOHBI aMMOHUA U (hochat-
MOHBI B PaCTBODE.

OOBIICHATD CYIITHOCTh IKOJIOTHIECKUX
po0JieM, CBA3aHHBIX ¢ HAXO0XKICHUEM
coenuHeHuit azora u pochopa

B OKpY>Karolleu cpee.

[ImanupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
JIeIaTh BBIBOJIBI ITO pe3yIbTaTaM
HKCIIEPUMEHTA TP MPOBEJCHUU
71a00pPaTOPHBIX OMBITOB M MPAKTHUCCKOU
paboTHI.

Crnenosathb npaBuiiam 0e300acHOM
paboThI B 1abopaToOpUu
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XAMHUYECKUE CBOMCTBA, OJYYCHUE.
cnons3oBanue ¢pocdaroB B KaueCTBE
MUHEpaIbHBIX yI0OPEHHIA.
Xumuueckuil IKcnepumenm:
/[emoncmpayuu:

O3HakomIIeHHE C PU3UYECKUMHU
CBOMCTBaMU a3ota, pocdopa

U UX COETUHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUAEOMATEPUATIOB).
O3HakoMJIeHHE ¢ 00pa3laMu a30THBIX U
(hochopHBIX yI100peHMIA.

[Tosryuenue, coOupanue, pacrio3HaBaHUE
Y N3yYEHHE CBOMCTB aMMHAKa.
B3anmoaencTBie KOHUEHTPUPOBAHHOU
Q30THOM KUCJIOTHI C MEJIbIO (BO3MOXKHO
MCIT0JIb30BAaHUE BUIEOMATEPUATIOB).
Vlabopamopnvle onvimul: [IpoBeieHne
KaueCTBEHHbBIX pEaKIMilHa HOH
aMMOHUS U (ocaT-uOH, U U3yUEHUE
MPU3HAKOB UX MPOTEKAHHUS.

[ Ipakmuueckas paboma

Ne 3: TlonydyeHne aMMuaka, U3yueHue
€ro CBOMCTB.

Buvruucnenus:

10 YPABHEHUSIM XUMUYECKHUX PEAKIUI

IIPU UCIIOJIb30BAHUN XUMHUYECKON
MOCY/IbI U 000PYI0BAHUS.
[Ipon3BOANTE BBIYUCICHUS

110 XUMAYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpH BBITOJTHEHUT
y4eOHbIX 3aJaHUI TEKCThI YUYEeOHHKA,
CIIPaBOYHbBIE MAaTEPUAIIBI
(IeproAMYECKYIO0 CUCTEMY XUMUYECKHUX
anemenToB J1. 1. Menaeneesa, Tabiuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHUUN U
COJIEU B BOJE, DIIEKTPOXUMHUYECKAN PSJT
HaIpPSHKEHUN METaIIOB)
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2.4

Oobmas
XapaKTepUCTUKA
XUMHAYECKUX
PIIEMEHTOB
[VA-rpynisl.
Yraepon u
KPEMHUH, U UX
COCIMHEHHUS

OO6m1as xapakTepUCTUKa AJIEMEHTOB
[VA-rpynnsl. OcCOOEHHOCTH CTPOCHUS
ATOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHUSI.

Yriepo, asIoTpOTHBIE MOTU(PUKAIIAH,
pacnpocTpaHeHue B IPUPOJIE,
(uznyecKrue 1 XUMHUYECKHUE CBOICTBA.
Ancopomusi. KpyroBopot yriiepoaan
pUpO/IE.

Oxcupsl yrieposaa, ux Guzndeckue u
XHMMHUUYECKHE CBOMCTBA, JICUCTBUEC

HAa JKUBBIEC OPTAHU3MBI, IOJTYYCHHUE U
[IPUMEHEHUE. DKOJIOTUYECKUE
po0JieMbl, CBSI3aHHBIE C OKCHJIOM
yriepona (1V), rumoresa riio0anbHOTO
MOTETUICHUS KJINMaTa, TapHUKOBBIT
rPekT.

YrosibHas KUCJIOTA U €€ COJHU, UX
(buznyecKre 1 XUMHUECKHUE CBOMCTBA,
MOJIyYeHUE U MIPUMEHCHHE.
KauecTBeHHas peakiys Ha KapOoOHAT-
noHbI. Vcronp3oBanne KapOOHATOB

B OBITY, METUIIUHE, TIPOMBITINICHHOCTH H
CEJIbCKOM XO35MCTBE.
[lepBoHaYaJIbHbBIE TOHATUS

00 OpraHU4YeCcKUX BEIIeCTBaxX KaKk

0 COEIMHEHUSIX YIiiepojia (MEeTaH, 3TaH,

OOBsACHATH 00IITHE 3aKOHOMEPHOCTH

B U3BMEHEHHH CBOMCTB 2JIEMEHTOB
IVA-rpynmnsl 1 UX COEJUHEHUN C yUETOM
CTPOEHUS UX aTOMOB.

XapakTtepru3oBaTh GU3HIECKHUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB
yTepoJia U KPEMHHUS U UX COCTMHEHUN
(OKCHIOB yTJIepoaa, YTOJbHOU KUCTOTHI,
KapOOHATOB, OKCHJIa KPEMHHUS,
KPEMHHEBOW KHCIIOTBI, CUITUKATOB),
CIIOCOOBI MX TIOJTYICHHUS, TIPUMCHECHHE U
3HAUYEHUE B IPUPOJIC U KU3HU YEIOBEKA.
OOBICHATH TPUYUHHO-CJICICTBCHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— TIpUMEHEHUE — Ha pUMepax
COEIMHEHNH YIIIEpOJa U KPEMHHUSI.
Onpenensatb KapOOHAT- ¥ CUITUKAT-UOHBI
B pacTBoOpeE.

OOBSICHATD CYIIHOCTh IKOJIOTHIECKUX
po0JIeM, CBSI3aHHBIX C HAX0KICHUEM
VTJIEKHUCIIOTO T'a3a B OKpYyKarollei cpese.
[ToaTBepk1aTh 0COOEHHOCTH COCTaBa
OpTraHUYECKUX BEIICCTB MPUMEPAMHU
MPOCTHIX COEAMHEHUN (METaH, dTaH,
STUJICH, alleTUJIEH, 3TAHOJ, TIIUICPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBSA3b
HEOPTaHWYECKUX COSTUHEHUH yTriiepoaa u
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ATUJIEH, AlIETUJIEH, 3TAHOJL, TJIULIEPYH,
YKCyCHAasi KUCIIOTa).

[ [prpoHBIE HCTOYHUKH YTJIEBOIOPOIOB
(yroJib, IpupOHBINA ra3, HeTh),
MPOAYKTHI MX TIEpepadOTKH (OCH3UH), UX
POJIb B OBITY U MPOMBINIIJICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX
BEILIECTBAX: XKUPaX, OCJIKaxX, YriIeBOJgax —
U WX POJIU B )KU3HU YEJIOBEKA.
MartepuanbHOE € AMHCTBO OPraHUYECKUX
1 HEOPTAaHUYECKUX COCAUHEHUI.
Kpemnuii, ero pusudeckue u
XUMHUYECKUE CBOMCTBA, MOTYyUYCHHE U
npuMeHeHue. CoeIMHEeHNs] KPEMHHUSIB
npupoje. OO1re npeacTaBIeHUs

00 okcuze kpemuus (1V) u kpeMHHEBOM
KHCJIOTE.

Cunukarthl, ©X UCIOJIb30BAaHUE B OBITY,
MEIUIIMHE, POMBITIIIICHHOCTH.
BaxxHeume CTpOUTEIbHbIE MATEPUATIBI:
KepaMuKa, CTEKJI0, [IEMEHT, OETOH,
kene300eToH. [Ipo6iembl 6e301acHOro
MCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepUaJioB B IOBCETHEBHOM KU3HMU.
Xumuueckuii IKCnepumenm:
/[emoncmpayuu:

Monenu KpUCTAUIMYECKUX PEIIETOK

OpraHUYECKUX BEILECTB.
OnuckIBaTh poOJIb OEIKOB, )KUPOB U
YIJ€BOJIOB B (PYHKIIMOHUPOBAHUU JKUBBIX
OpraHU3MOB, COCTaB MPUPOTHBIX
MCTOYHHUKOB YTJIEBOJIOPOIOB, UX POJIb

B OBITY U TPOMBIIINIEHHOCTH.

[IpoBONTH BBIYMCIIEHHUS 110 YPABHEHUSAM
XUMHUYECKUX PEAKIIUH.

[ImaHupoBaTh U OCYIIECTBIISTH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHHUS,
JIeIaTh BBIBOJIBI 10 pe3yJIbTaTaM
DKCIIEPUMEHTA ITPU MPOBEACHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
paborT.

CrnenoBath npaBuiiaM 0e30MacHON
paboThI B J1abOpaTopuu

MIPH UCTIOIB30BAHUN XUMUYECKOM
MOCY/IbI U 000PYI0BAHUS.

Hcrnonbs30BaTh NPHU BBINOJIHEHUU
y4eOHbIX 3aJaHUI TEKCThl YUYEeOHHKA,
CIIPaBOYHBIE MaTEPUAIIBI
(ITeppoguueckyro CUCTEMY XUMHYECKUX
anemenToB /. 1. MenneneeBa, Tabmauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHUU U
COJIEU B BOJE, DIIEKTPOXUMHUYECKUN P
HaIPSHKEHUN METAILIOB)
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anmMasa, rpaduta, QyepeHa.
(O3HAaKOMIIEHHE C MTPOLIECCOM aJcOpOLUU
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
MPOTHUBOra3a.

O3HaKOMIIEHHE C TPOTyKIIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuanbl: CUIMKaTHAS
[POMBIIIJIEHHOCTB ).

Monenu MOJIEKyJ I OpPraHUYECKHUX
BEILECTB.

JlabopamopHylii onvim:

[lonyuenue, cobrpanue, pacro3HaBaHUE
Y U3y4YECHHE CBOKCTB YIJIEKUCIIOTO Ira3a.
[IpoBeneHrEe KaUeCTBEHHBIX PEaKIIUii

Ha KapOOHAT U CUJIMKAT-UOHBI U
M3y4eHHE PU3HAKOB UX MPOTEKAHUS.

[ Ipakmuueckue pabomuwi:

No 4. TlonyueHue yriaekuciioro rasa,
M3y4YEHUE €r0 CBOWCTB.

Ne 5. PemieHne s3KCIEpUMEHTAIBHBIX
3a7a4 1o teme «BakHenIre HeMeTalIbl
U UX COCIUHEHUS

Bviyucnenus:

M0 YPAaBHEHUSIM XUMUYECKUX PEAKIUI

Hroro no paszneny

25
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Pa3nen 3. MeTa/lIbl H X coeAnHCHUA

3.1

OO011He CBOMCTBA
METAILIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUAX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nosioxkenus B [lepuoanueckont cucreme
XUMHYECKUX IJIEMEHTOB

JI.1. MenpaeneeBa u CTpOCHUSI aTOMOB.
Crpoenune metamioB. Mertainueckas
CBSI3b M METAJIMYECKas
KpUCTAJUIMYECKAs PELIETKA.
DJIEKTPOXUMHUYECKHAN PSIJT HANIPSKEHUN
MeTaIIOB. DU3UYECKUE U XUMUYECKUE
cBoiicTBa MeTaioB. O0mIKe crocoob!
nonxydyeHusa metaios. [lonstue

0 KOPpPO3UH METAJIIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnuiaBel (cTalnb, 4yryH, TIOPATIOMUAHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB | CTLJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METaJIJIOB (BO3MOYKHO HCIIOJIB30BaHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimol.:
O3HakomiieHue ¢ oOpa3liaMyu METaIOB U
CIUTaBOB, UX (PU3MUYECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHIA
Y TIPUMCHSTH 3TU TTOHATHUS TIPYU OMMCAHUN
CBOWCTB BEILIECTB U MX ITPEBPALLECHUN.
OOBACHATH 001IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB ¥ X COCTMHECHHH C yIETOM
CTPOCHHUS UX aTOMOB.

XapakTepru3oBaTh CTPOCHHE METAIIJIOB,
o01mme GU3NIecCKue U XUMHIECKHE
CBOWCTBA METAJLIOB.

XapakTepu3oBaTh 001IKE CTIOCOOBI
MOJIYYECHHS] METAJLIOB.

OnuchIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOpPpPO3UH.

CnenoBath npaBuiiaM 0€301acHOMN
paboThI B 1abopaTopuu npu
WCITOJIb30BAHUN XUMHYECKOU TTOCY/IbI U
000py10BaHUS.

[Tpou3BOANTH BHIYUCICHUS

110 YPaBHEHUSIM XUMUYECKHUX PEAKITUH,
€CIIM OJTMH U3 PEareHTOB COJIEPIKUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WK Ipymie.

Hcnonw30BaTh pu BBHITIOJTHCHUH
y4eOHBIX 3a/laHui TEKCThl yuYeOHHKA,
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Buviuucnenus:

[0 YPaBHEHUSIM XUMUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB COACPIKUT
MpUMecH

CIIPaBOYHBIE MaTEPHAIIbI
(ITeppoanueckyro CUCTEMY XUMHUYECKHX
snemenTtoB [[. . MenneneeBa, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHHUM U
COJIEN B BOJE, DJIEKTPOXUMHUYECKUH PAL
HaIpsHKEHUI METAIIJIOB)

3.2

Baxuerue
METAJUIbI U UX
COeIMHEHUSA

16

[IlemouyHbIe METAIIBL: MOJIOKCHHUE

B [leprnoanyeckoil cucteMme XuMHUYECKUX
aneMmeHToB .M. Menzaeneesa, crpoeHue
HX aTOMOB, HAXOXK/ICHUE B PUPOJIE.
dusnyueckre U1 XUMHIECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIbI
Y TUJPOKCUIBI HATPUS U KaJIUS.
[IprMeHeHre MET0YHBIX METANIOB U UX
COCJMHCHMH.

[IlemouyHO3eMEIBHBIC METAJIIBEI MATHUHA U
KaJIBLIMI: ToJiokeHne B [lepnognueckon
CHCTEME XMMHUUYECKHUX DJIEMEHTOB

.. MenpaeneeBa, CTpOCHUE UX aTOMOB,
HaxoXXJIeHUe B nipupojie. dusnyeckue u
XUMHYSCKHE CBOMCTBA MarHus 1
Kaiabplus. Baxkuenmue coeqnHeHns
KaJIbIUS (OKCH/I, TUIPOKCHI, COJIH).
JKECTKOCTh BOABI U CLIOCOOEI €6
YCTpaHEHHUS.

AJTIOMUHHH: TIOJIOKEHHE

B [leproanyeckoil cucteMe XMMHUYECKUX

OOBACHATH 00IITME 3aKOHOMEPHOCTH

B U3MCHCHUH CBOMCTB 3JIEMEHTOB-
METaJUIOB ¥ X COCTMHCHHUH B TPYIITIax

C YYETOM CTPOCHUS UX aTOMOB.
Xapaktepu3oBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
METaJIOB U UX COSUHEHUMN (OKCHUIOB,
TUIPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJTYYCHUS, IPUMCHCHHE W 3HAUCHHC

B MIPUPOJIE U )KU3HU YeTIOBEKA.
YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEII[ECTBa — CBOWCTBA — MPUMECHECHHE —
Ha TIPUMEpax U3yd4aeMbIX BEIICCTB.
Pacrio3HaBaTh ¢ TOMOIIBIO KAYeCTBEHHBIX
peaKIuii HOHbI METAJIOB: MarHus,
KaJIbIUs, AIIOMUHUSA, IUHKa, sxerne3a (1)
u xenesa (1), mexu (11).

Jloka3piBaTh aM(pOTEPHBIN XapaKTep
OKCHJIOB ¥ TUAPOKCHJIOB ATFOMUHUS U
UHKA.
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anemeHnToB JI.W. MeHneneeBa, ctpoeHne
aToMa, HaXOXKJICHWE B IPUPOJIE.
du3nyecKrue 1 XMMHUYECKHE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA
OKCHJa ¥ TUAPOKCHIA AITFOMUHUSL.
Kemneso: nonoxenue B [leprnonnueckoit
CHUCTEME XMMHUYECKHUX DJIEMEHTOB

JI.11. MenaeneeBa, CTpOEHHUE aTOMa,
HaxXOXJIeHue B npupoje. duznueckue u
XHUMHYECKHE CBOMCTBA Xkeje3a. OKCUIbL,
rupokcuabl u conu xkenesa (1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOTYYECHUE.
Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

Oco0eHHOCTH B3aMMOACHCTBUS OKCHIA
KJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
WCII0JIb30BaHUE BUACOMATEPHUATIOB).
OxpalMBaHue MJIaMEeHU HOHAMU HaTpus,
KaJIAS ¥ KallbLKsl (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOM BOBI.
[Ipouecc ropenus xene3a B KUCIOPOJIE
(BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB).

Jlabopamophvie onvimoi:

[IpoBeneHre Ka4EeCTBEHHBIX PEAKLIMHI
Ha MOHBI (MarHusl, KaJlbIUs, aTFOMUHUSA,

[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMUS,
JIeaTh BBIBOJIBI 110 pE3yJIbTaTaM
AKCIIEpUMEHTA MIPU MPOBEJICHUU
71a00pPaTOPHBIX ONBITOB U MPAKTHYECKUX
pabor.

Crnenosars npaBuiam 0e30macHOM
paboThI B 1abopaTopuu

IIPU UCTIOIb30BaHUN XUMHUUECKON
NoCy/ibl U 000PYyI0OBaHUS.

[Ipon3BOaUTE BBIYUCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WM Ipynie.

BricTpanBath pa3BEépHyThie TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha uHGOPMAITNIO U3 YUYCOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATUNHBIN
amnmapar Kypca XuMuHu
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1uHKa, sxenesa (II) u xenesa (I11), meau
(I1), onucanue IPU3HAKOB UX
IPOTEKaHUSI.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUAPOKCUJIA ATIOMUHUS U THAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. JKEcTKOCTh BOJIBI M METOABI €€
yCTpaHEHUS.

Ne 7. PemieHue sKCriepuMEHTAIBHBIX
3a7a4 1o reMe «Bakuenmme MeTajuisl U
UX COCIUHECHUS».

Buviuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKITUH,
€CJIM OJIMH U3 PEareHTOB JI1aH B N30bITKE
WJIU COJICPKUT MPUMECH;

MacCOBOM JTOJIM BBIXOJA MPOIYKTa
peaKiuu

Wroro no pazneny 20

Pa3znen 4. Xumus U oKpyxawinas cpeaa

4.1 Xumusa u 3

OKpY’Karolas cpeaa

BemecTBa u MaTepruaibl B HOBCEAHEBHOMU
YKA3HU 4eJioBeKa. be3onacHoe
VCTIOJIb30BAHUE BEIIECTB U XUMHUUECKHUX
peakiwii B ObITy. [lepBas momoris npu
XMMHUYECKUX 0KOrax U OTPABICHUSIX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpeasl (mpeaesibHast AOMyCTUMast

XapakTepu3oBaTh POJIb XUMUH

B pa3NUYHBIX cepax AesTeTbHOCTH
JIFOJIeH, OCHOBHEBIE BEIIECTBA U
MaTepualbl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBACHATH ycIoBHS 0€30MaCHOTO
MCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX
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KOHIIEHTpAaIus BeuecTs. Posb xumun

B PEIICHUU SKOJIOTHYECKUX TTPOOIIEeM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue oOpa3oB MmaTepuaioB
(CTEKJ10, CIIaBbI METAJIJIOB, MOJIUMEPHBIC
MaTrepuabl)

peakuuii B ObITY.

AHaJIN3UPOBATh U KPUTUUECKHU
OLICHHMBATh MH(OPMAIIUIO O BIUSIHUU
MIPOMBIILJIEHHOCTH, CEIBCKOT0 X0341CTBA,
TPAHCIIOPTA U Ap. HA COCTOSIHUE
OKpY>KaroILlEen Cpebl.

YMeTh OKa3bIBaTh NEPBYIO IIOMOILb

IIPU XUMUYECKHUX 0’KOTaX U OTPABJICHUSX.
[IpuHrMath yyactue B 00CYKICHUU
po0JieM XUMUYECKON U AKOJIOTUYECKOMN
HaIIPaBJIICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3ULIHUIO 10 po0JIeMe U
IpeIaratb BO3MOXHBIE ITyTH €€
peLIeHus

Wroro no pazgeny: 3
PezepBHOE Bpems 3
OBILEE UMCJIO HACOB 68
I10 ITTPOI'PAMME
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