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®enepanpHas pabovasi mporpaMMa 1mo yueOHOMY MmpeaMmery «Xumus» (0a30BbIid YpoBEeHB) (IpeaMeTHas
obnactb «EcTecTBeHHO-Hay4HbIC MPEIMETHI») BKIIOUAET MOSCHUTENBHYIO 3aIMCKY, COACp)KaHHE OOydeHWUs,
IUTAHUPYEMbIE PE3yJbTaThl OCBOCHUSTIPOTPAMMBI IO XUMHH, TEMAaTHYECKOE MJIaHUPOBaHHUE.

[NosicHutenbHas 3ammMcka OTpakaeT OOLIME LeNH W 3aJaud M3YYeHHS XHMHUH, XapaKTepUCTUKY
MICUXOJOTMYECKUX MPEAMOCHUIOK K €€ M3yUYeHHIO 00YyJaloIMMUCS, MECTO B CTPYKTYpe Y4eOHOro IuiaHa, a
TaKXKe MOAXOABl K OTOOpY COAEp’KaHUS,K ONpeneseHHIO IaHUPYEMBIX PE3yIbTaTOB.

Conep:xanue 0OOy4YeHHUS pacKpbIBae€T COJEpXKATelIbHbIC JMHUM, KOTOpPBIE IMpEUIaratloTcs s
00s13aTENBHOTO N3YYEHHUS B KOK]IOM KJIacCe Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUsl.

[TmaHupyemsbie pe3yabTaThl OCBOCHHUS MPOrPaMMbl II0 XUMHUH BKIIOUAIOT IMYHOCTHBIE, METAPEIMETHEIC
pe3ynbTaThl 32 BeCh Meproj 00y4eHHsl Ha YPOBHE OCHOBHOTO oOmIero 0o0pa3oBaHMs, a TaKXKe MPEAMETHBIC
JOCTHXKEHHUSI 00yJaromerocsza KaxIplii To1l 00y4eHHsI.

MNOSACHUTEJIbHASA 3AIIMCKA
[IporpaMma 1Mo XMMUHM HA YPOBHE OCHOBHOT'O O0IIIETO 00pa3oBaHUsl COCTaBJIeHA Ha OCHOBE TPeOOBaHUIA

K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMBI OCHOBHOTO  oOmiero  oOpa3oBaHMUs,
npeacraBieHHbix B ®I'OC  O00,a Taxxke Ha ocHOBE (eepalabHOi pabodell MporpaMMbl BOCIIUTAHHS U C
y4€TOM KOHIISNIIMKM TIPEIOaBaHus ydeOHOro mpeamera «XWMHsS» B 00pPa30BaTEIbHBIX OpPraHH3AIMIX
Poccuiickoit @enepanuu.

[IporpaMma mo xumuM pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJMUECKON IMOMOIIHM YUUTENI0 B CO3IaHUH
paboudeii mporpaMmBbl IO yU€OHOMY TTPENMETY.

[IporpaMma Mo xumMuM AaéT MPEICTABICHUE O LENAX, OOLICH CTpaTerdd OOYYEHHs, BOCIIUTAHUSA U
pa3BUTHA OOYYAIOUIUXCS CPENCTBAMU YYEeOHOr'O0 TIpeJMETa, YCTaHABJIMBACT O0s3aTEIbHOE MPEIMETHOE
coJIepKaHue, MpeaycMaTpuBacTpacipeielieH e ero o KiaccaM U CTpyKTYpUPOBaHHE 0 pasjieiiaM U TeMaM
IporpaMMel 10 XUMHUH, OIPEACIIACT KOIMYCCTBEHHBIC W KAYCCTBCHHBLIC XAapPaKTCPUCTUKHU COACPIKAHHA,
PEKOMEHYEMYIO ITOCIIEN0BATEIbHOCTD U3YUYEHUSI XUMUU € YYETOMMEXIIPEAMETHBIX M BHYTPHUIPEAMETHBIX
CBsI3€H, JIOTHKHM y4eOHOT0 MpoIecca, BO3PACTHRIX 0COOEHHOCTEH O0yJaloIIMXCs, ONMpenensieT BO3MOXKHOCTH
mpeaMeTa IS peain3ainy TpeOOBaHU! K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeNbHOM MporpaMMbl Ha
YpPOBHE OCHOBHOrO 0O0mmero o0Opa3oBaHms, a TakkKe TpeOOBAHUMK pe3yibTaraM O0ydeHUsS XUMHUH Ha
YpOBHE IIefeil u3ydeHus MpeaMeTa i OCHOBHBIX BHIOB y4eOHO-TT03HABATENFHON IESITETFHOCTH 00y4JaIonerocs
10 OCBOEHUIO y4eOHOT0 COep KaHMs.

3HaHWE XUMHH CIYXHT OCHOBOW [uisi (OPMHPOBAHWSI MHPOBO33PEHUS OOYYaroIerocs, €ro
MIPEJCTaBIIEHUH O MaTepUANbHOM EAWHCTBE MHUpPA, BAXHYIO pPOIb HIPaloT (GOPMHUpPYEMBIE  XHMHEU
MIPEJCTABIIEHUSI O B3aWMOIIPEBPAIICHUAX DJHEPTUUHU 00 IBOJIOIMH BEIIECTB B MPUPOJE, O ITYTAX PEIICHUS
I00ATBHBIX TPOOJIEM YCTOMYMUBOTO DPAa3BUTHS UEIOBEYECTBA — CHIPHEBOW, JHEPTETHYECKOW, ITHIIEBOM
1 DKOJIOTHYEeCKON 0€30IacHOCTH, MPOOJIEM 3IpaBOOXPAHECHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET peajn3alii BO3MOXKHOCTEH IJIs1 caMOpa3BUTUS U (POPMHUPOBAHUS KYJIbTYPbI JIMYHOCTH,
e€ obmiei u GpyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4aromuxcs, HaBBIKOB MX
CaMOCTOSATEIBHONW y4eOHON AEATEeIbHOCTH, SKCIIEPUMEHTANBHBIX | HCCIIEN0BATENbCKUX YMEHHUH,
HEOOXOOUMBIX  KAaKB ITOBCEAHEBHOM JKM3HHU, TaK U B IPOPECCHOHAIBHON AESTEIbHOCTH;

3HAKOMUT €O cHeUu(HKOil Hay4dHOIO MBILIUICHHUS, 3aKJIaJbIBAET OCHOBBI LIEMOCTHOTO B3INIAga Ha
€IMHCTBO  MPUPOIBI u YEIIOBEKa, ABIIETCA OTBETCTBEHHBIM 3TarnoM B (OPMUPOBaAHUU
€CTECTBEHHOHAYYHOM IPaMOTHOCTH O0YYarOLUXCS;

crocoOcTByeT (POPMUPOBAHUIO LIGHHOCTHOTO OTHOILICHHSI K €CTECTBEHHO-HAYYHBIM3HAHUSIM, K IPUPOJIE,
K 4EJIOBEKY, BHOCHT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa3oBaHue 00y4aromuxcs.

JanHbple HampaBiieHHsT B OOyYeHMHM XUMHH OOECHEUMBAIOTCS CIEHU(UKOH conepKaHusi y4yeOHOro
MpeaMeTa, KOTOPBIA SIBISIETCS MEAAarornyecku aJalTHPOBAHHBIM OTpaKEHHEM 0a30BOW HAyKd XHMHUHM Ha
OnpenenEHHOM dTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO o0mero oOpa3oBaHMsS OpPUEHTUPOBAH HAa OCBOCHHUE
00Yy4arOLUIMMUCS CUCTEMBbI IEPBOHAYAIBHBIX IMOHIATUN XUMHH, OCHOB HEOPraHWYECKOW XMMHUH M HEKOTOPBIX
OTJENbHBIX 3HAYMMBIX IOHATUH OPraHUYECKOW XUMUHU.

CrpykTypa copepKaHHs POrpaMMbl IO XUMHH C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO MOJX0Aa K €&
n3ydeHunto. CoaepixaHue CKIAIbIBAETCS U3 CHCTEMBI HOHITHHO XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI



MOHATUH O XUMHUYCCKOM pCaKunu. O0e 3TH CHUCTEMEI CTPYKTYPHO OpPraHM30BaHbl I10 MNPUHIUITY
MoCjICA0OBAaTCIILHOI'O pa3BUTUA 3HaHUM HAa OCHOBE TCOPCTUUCCKUX HpCI[CTaBJ'ICHI/Iﬁ Pa3HoOro ypoBHH:
ATOMHOMOJICKYJIAPHOI'0 YYCHHUA KaK OCHOBBI BCEIro CCTCCTBO3HAHUS, HepI/IOI[I/I‘lCCKOFO 3aKOHa
I[I/I MeneneeBa Kak OCHOBHOI'O 3aKOHaA XUMUHUYUCHUSA O CTPOCHUHU aTOMAa U XHMHUYECKOM CBs3HU,

MPEACTABICHUH 00 MEKTPOTUTHYECKOHN JUCCOLUAIINY BEMIECTB B PACTBOPAX.

Teopernyeckne 3HaHUSA PacCMATPUBAIOTCA Ha OCHOBE SMIUPHUUYECKH MOIYYEHHBIX M OCMBICIEHHBIX
(hakTOB, pa3BUBAIOTCS TOCIEAOBATEIFHO OT OJHOTO YPOBHS K APYrOMY, BBIONHSI (QYHKIMH OOBSICHEHUS U
MIPOrHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOrO0 NPUMEHEHHs W TOIy4eHHUs
M3y4aeMbIX BEIECTB.

OcBoeHHE MPOrpamMMbl MO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHHIO MPEACTABICHUSO XUMHYECKOM
COCTaBJIAIOLIEN HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHON NPUPOJbI, IIEHHOCTHOIO OTHOLIEHUS K
Hay4YHOMY 3HaHHIO U METOAaM MO3HaHUs B Hayke.l3yueHne XuMuu NMporuCXOAUT C MPUBJIEYEHUEM 3HAHUH U3
paHee M3y4YEHHBIX Y4YEeOHBIX MpeameroB: «Okpyxatommii mup», «buonorus. 5—7 xmacce» u «Pusmka. 7
KJIace».

[Ipu u3ydeHNH XUMHUH MPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOW HayKH Kak 00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOW AEITETbHOCTH YEIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphL. 3a/a4a yaeOHOro MpeaMera COCTOUT B (POPMHUPOBAHUH CUCTEMbI XUMHUYECKUX 3HAHHN —
BaXHEHIIMX (HaKTOB, NOHATHH, 3aKOHOB W TEOPETHYECKUX IIOJIOKEHUH, JOCTYIMHBIX 0000IIeHHH
MHUPOBO33PEHUYECKOTO XapakTepa, si3blka HAYKH, B MPUOOIIEHHH K HAyYHBIM METOJaM IO3HAHUS  TpH
WM3Y4eHWN BEIIECTB W XHUMHYECKHX peakiuii, B (OPMHUPOBAHWH M PA3BUTHUHU ITO3HABATENBHBIX YMEHUU
W WX TPUMEHEHHH B Y4YeOHO-TIO3HABATEIHHOW U Y4eOHO-MCCIIENOBATEIbCKON AESTEIIbHOCTH, OCBOCHUHU
paBuy1 6€30IaCHOTO 00PAIIEHUS C BEMECTBAMHY B TIOBCEIHEBHOM KH3HHU.

[Ipu n3ydeHnn XMMHUK Ha yPOBHE OCHOBHOT'O 001IIEro 00pa3oBaHus BAKHOE 3HAUEHUE TPUOOPENTH TaKue
LIeNH, KaK:

(hopmupoBanue HMHTEIUIEKTYaJIbHO pa3BuTON JUYHOCTH, TOTOBOIK caM000pa30BaHHUIO,
COTPYTHHWYECTBY, CaMOCTOSTEILHOMY TIPUHSTHIO pENIeHUH, CIIOCOOHOW —aJanTHpOBaThCS K  OBICTPO
MEHSIOIIMCS YCTIOBHSIM JKHU3HU;

HaIpaBIIEHHOCTh OOYYEeHHS Ha CHUCTEMaTH4YeCKoe NpHOOIIeHrne O0yJaIONIMXCSIK CaMOCTOSTENbFHON
MO3HABATENILHON JIEITEILHOCTH, HAYYHBIM METOJaM MO3HAHUS, (OPMUPYIOIIUM MOTHBAIIUI0 U pPa3BUTHE
CIIOCOOHOCTEHN K XMMMUU;

obecrieueHHe YCIOBHH, CITIOCOOCTBYIOIIMX IMPHOOPETEHHIO O0YYarOIIMMUCS OIBITAa Pa3HOOOpa3HOM
JeSITeTbHOCTH, TO3HAHWA ¥ CAMOIIO3HAHWA, KIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHITHII), MMEIOIIIX
YHUBEpCANTbHOE 3HAUYEHHE IS Pa3IMIHBIX BHIOBACATEIHHOCTH,

(hopmupoBanue o6meil (HyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,B TOM YHCIIE YMEHUI
OOBSICHATD M OLICHUBATH SIBIICHHSI OKPYKAIOIIET0 MUPA, UCTIONB3YA3HAHUS U OMBIT, HOTYYEHHBIE TP H3yUeHUN
XUMUH, TPUMEHTH UX TPU PEIIeHUH MPOoOJIeM B IIOBCEAHEBHOM JKU3HH U TPYAOBOHN JEATEIbHOCTH,

(hopmupoBaHue y 00yJarOmMUXcS TYMAHHCTUIECKAX OTHOIIEHUH, TOHUMAHUS IIEHHOCTH XUMHUYECKHUX
3HAHWW N7l BRIPAOOTKH IKOJOTHYECKH IIeIecO00pa3HOro MOBENEHUS B OBITY M TPYAOBOW ACATENHHOCTH B
LENAX COXPaHEHHS CBOETO 3I0POBBS U OKPYKAIOIIEH MPUPOTHON CPEIBL;

pasBUTHE MOTHBAIMM K  OOYYEeHHIO, CIIOCOOHOCTEH K  CaMOKOHTPOIOHW CAMOBOCITHUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEYEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpY TpOQuiss u
HaIPaBIEHHOCTH JATHHEHIIIEr0 00yYeHHsI.

OOmee YWCIIO YacoB, PEKOMEHIOBAHHBIX /s H3ydeHHs xumunm, — 136 dacoB:B 8 kmacce — 68
yacos (2 gaca B Hefeno), B 9 kiacce — 68 uacos (2 yaca B HemeNmo).

Jts kaxkoro Kiacca mpeaycMOTPEeHO pe3epBHOE yueOHOe BpeMsi, KOTOPOE MOXKET OBITh HCIOJIH30BAHO
y4acTHUKaMHU 00pa30BaTeIbHOT0 IIpoIiecca B IENIX (OPMUPOBAHHUSIBAPUATUBHON COCTABIISIONIEH COIepIKaHUS
KOHKPETHOH paboueli mporpammel. [Ipn sToMoOs13aTenbHast (MHBapHaHTHASI) YacTh COMEPKAHUS TMpEIMera,
YCTaHOBJICHHAsI TPUMEPHON paboueil mporpamMMmoil, U BpeMs, OTBOAMMOE Ha €€ M3ydeHHUe, JOKHBI OBITh
COXpaHEHBI TTOTHOCTHIO.

COJAEPXKXAHUE OBYYEHUSA

8 KJIACC
HepBOHa‘laJIbeIe XUMHUYECKHE TIOHATUA
Hpe):[Mel“ XUMHU. POJ‘IL XUMHUHX B XHW3HU 4YCIIOBCKA. XI/IMI/IH B CHCTCMC HayK. TeJ'Ia n BeEliecTna.



@dusnveckue CBOMCTBA BELIECTB. ArperaTHoe cocTosHue BemiecTB. [IoHsATHE 0 MeTOoIaX MO3HAHUS B XMMMU.
UYucrsle BeniecTBa 1 cMecu. COCOOBI pa3eeHUsICMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.

[IpocTsle u cnoxHbIe BelecTBa. ATOMHO-MOJIEKYISPHOE YUEHHUE.

Xumuueckass ¢opmyna. BaJeHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BemectB. OTHocuTenbHas aromHas Macca. OTHOCUTENbHAs MOJEKyJsipHas Macca. MaccoBas Jois
XUMHYECKOTO0 3JIEMEHTa B COETMHEHHH.

KomnuectBo BemectBa. Monb. MonspHas Macca. B3auMocBsi3p KOJMYECTBA, MacChl M YHCIa
CTPYKTYPHBIX SIUHMII BelllecTBa. Pacyérel Mo opMysiaM XMMHUYECKUX COCTUHEHHIA,

Ou3NUeCKue U XUMHUECKUE SIBJICHUS. XUMUYECKas peakius U e€ Mpru3HaKu. 3aKOHCOXPaHEHUSI MacChl
BEIECTB. XUMHUECKAE ypaBHEHHs. KiaccupuKammss XUMHYECKUX PEaKnui (COCOMHEHHsI, Pa3JIOKEeHUS,
3aMeIICHUs, OOMEHA).

Xumuueckuii sxcnepumenm.

3HAKOMCTBO C XMMHYECKOW IMOCYAOH, MpaBuiaMu paboThl B JJA0OpPATOpUU U NpuéMaMHu OOpaIieHus ¢
nabopaTopHbIM 000pYZOBaHHEM, U3ydeHUE M ONHMcaHhe (U3MYecKuX CBOWCTB OOpa3llOB HEOPraHUYECKHX
BelllecTB, HabmoieHne Gu3nyeckux (TU1aBIeHHE BOCKA, TasTHUE JIbJIa, pACTUPAHUE caxapa B CTYIKe, KHTICHUE 1
KOH[IGHCE[III/ISIBO)IBI) N XUMHYECKHUX (FOpeHI/Ie CBCYM, MPOKAJIWBAHUC MCI[HOﬁ ITPOBOJIOKH, BSaHMOI[efICTBI/Ie
Mena C KHCIIOTOW) SsIBJICHHM, HaONIOJIeHWe W OMHCAaHHE IPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKInid
(pasznmoxxeHue caxapa, B3aMOJIEHCTBHE CEPHON KHCIIOTHI C XJIOPUAOM Oapus, pasziokKeHHe THAPOKCHAA MU
(1) mpu HarpeBaHnm,B3aMMOIEiCTBIE JKenme3a ¢ pactBopoM coiu Meau (IT), n3ydeHne criocoOoB pas3aeneHust
cMmecei (¢ MOMOIIBI0 MarHuTa, (pUIBTPOBAHKE, BHINAPUBAHKE, AUCTHIUIALUS,XpoMaTorpadus), MpoBeeHre
OYHMCTKH MOBapEHHON COJIM, HAOMIO/IEHNE U OMHMCAaHNe PE3yIbTATOB MPOBENEHUS OMBITA, HILTIOCTPUPYIONIEr0
3aKOH COXpPaHEHHs MaccChl, CO3aHNE MOJIENE MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHeiilue npeacTaBuTe I HEOPraHUYeCKUX BellleCTB

Bosmyx — cmeck razoB. CoctaB Bo3ayxa. Kuciaopong — aymeMeHT U mpocToe BemiecTBo. Haxoxmenme
KHCJIOpOJa B IPUPOJie, PU3NUecKue U XUMHUECKHe cBoWcTBa (peakiyu roperus). Okcuapl. [IpumeHeHne
kucnopoma. CrocoObl TOMYYeHHS KHCIOPOAaB Ja00paTOPHH U MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoe. O30H — aUIOTpOTHAsT MOTU(PHUKAIINS KUCIOPO/IA.

TermoBoit >PQeKT XUMHYECKOW peaKIuH, TEPMOXUMHUYECKHE YPaBHEHUSA, IK30- M SHIAOTEPMUIECKHE
peakmuu. TormBo: yromp u MeTaH. 3arpsi3HEHHe BO3/AyXa, yCuieHHe MmapHuKoBoro 3ddekra, paszpymieHue
030HOBOT'O CJIOSI.

Bomopon — smemeHT m mpoctoe BemiecTBO. Haxoknenwe Bomoponma B mpupoze, ¢GuU3NYecKue u
XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CII0CO0bI monydenns. KncioTsl u comu.

Monsipablit 06bEM ra3zoB. Pacy€rel mo XuMHIeCKUM ypaBHEHUSIM.

®dusunyeckrue cBoiicTBa BOJbl. Boja kak pactBoputenb. PactBopbl. HachlllieHHBIE M HEHACHIIIEHHbIE
pactBopbl. PacTBOpMMOCTb BelllecTB B Bojie. MaccoBas J10Jisl BEIIECTBAB PacTBOpE. XHMMHYECKHE CBOMCTBA
Bombl. OcHoBanms. Pomp pacTBOpOB B mpHpome W B KWU3HU YeloBeKa. KpyroBopoT BOABI B TPUpPOJE.
3arpsi3HeHre TPUPOAHBIX BoJ. OXpaHan OYMCTKA MPUPOAHBIX BOI.

Knaccudmukamms aeopranmdecknx coequHeHnid. Oxkcuapl. Kiaccudukams OKCHAOB: coiaeo0pasyronme
(ocHOBHBIE, KHCIOTHBIE, am(OTepHbIE) U HecomeoOpasyromme. HoMmeHnknaTypa okcumoB. Dusmveckue o
XUMUYECKUE CBOMCTBA OKCUAOB. IlonyueHne okCcuaoB.

OcHoBannsa. Kmaccudukanmst ocHOBaHMH: MIENOYM W HEPaCTBOPUMBIE OCHOBaHHWA. HomeHKmaTypa
OocHOBaHMM. DU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonydyeHre oCHOBaHUM.

Kucnorer. Knaccudukarmms kucnor. Homenknmatypa xucinor. Ousndeckne W XUMHAYECKHE CBOMCTBA
kucnot. Psg aktuBHoctu MerasuioB H.H. bekeroa. [lomyuenue Kucnor.

Comu. Homenknatypa conell. ®Pusznueckue MU XHUMHUYECKHE CBOICTBA COJEH.

[Tonyuenue coneit.

I'eneTnveckas CBs3b MEXKY KJIacCaMU HEOPTaHUYECKUX COSTUHEHU.

Xumuyeckuil skcnepumenm:

KauecTBEHHOE OmpeelieHue COAepKaHWsl KHUCIOopoAa B BO3IyXe, IIOIy4YeHHEe, COOHMpaHue,
pacro3HaBaHUE W M3yYCHHE CBOWCTB KHUCIIOPOJa, HAOIIO/IEHNE B3aMMOJICHCTBYS BEIIECTB C KHCIOPOIOM U
YCIIOBHSI BO3HUKHOBEHHUS M IPEKpAIleHUs TOpeHus (Iokapa), O3HAKOMJIGHHE C O0pas3llaMH OKCHJIOB U
OIMCAaHUE WX CBOWCTB, IONy4eHHE, COOMpaHUe, PacllO3HABAaHKWE M M3y4eHHE CBOWCTB BOIOpoOJa (TOpeHue),
B3auMo/IelicTBHE Bomopoaa ¢ okcuaoM meau (I1) (BO3MOXKHO HCIONB30BaHUE BHICOMATEPHUATIOB), HAOFOICHHE
00pasIioB BEIIECTB KOJIMYECTBOM 1 MOIb, MCCIIEAOBAaHNE OCOOCHHOCTEH PAacTBOPEHUS BEIIECTB C Pa3IMdHON
pPacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C OIMpPENEIEHHOM MACCOBOW NONIe pacTBOPEHHOrO BELIECTBA,



B3aUMOJCHCTBIEBOIBI C METAIUIAMU (HATPUEM U KasbliueM) (BO3MOXKHO HCIIONb30BAHHUE BHIEOMATEPHUAJIOB),
HCcIieloBaHne 00pa3loB HEOPTaHMYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB, HAOIIOICHHWE N3MEHEHUST OKPACKH
MHIMKATOPOB B PACTBOPAX KHCIIOT U IIeNOUeH,u3yueHne B3aumosenctBus okcuga meau (1) ¢ pacrBopom
CEpHON KHUCIJIOTHI, KHCIOTC METaljaMH, peakiuil HeWTpanu3auuu, MoJlydeHHEe HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO METajyla JPYTMM W3 pacTBOpa COJIM, PEIIEHHE SKCIEPUMEHTANBHBIX 33/la4 M0 TeMe
«BaxHeilmme knaccel HEOPraHUYECKUX COSIMHEHUI.

epnoanyeckuii 3axkoH u Ilepuonnueckasi cucreMa xummdeckux djaeMmentToB JI.U. Mengeneesa.
Ctpoenue aToM0B. XuMHu4YecKas cBsA3b. OKHCINTEIbHO- BOCCTAHOBUTEIbHbIE PeaKINU

[epBBIe MONBITKH KiIacCH(PUKAIMKM XUMHUYECKUX 3JIeMeHTOB. [1oHSATHE O rpymmax CXOAHBIX 3JIEMEHTOB
(menoYHple W IIET0YHO3EMENbHBIC METaJUIbl, TaJIONeHbI, HHEPTHBIETa3bl). JIEMEHTHI, KOTOphie 00pa3yroT
aM(OTEepHBIE OKCUBI M THIPOKCHIBI.

Ilepuomuueckuii 3akoH. Ilepuomguueckas cucremMa xumudeckux siemeHToB /.M. Menneneesa.
Koporkonepuoanas u aauHHONIEpUoaHAass GopMmbl [leproandeckoil cucrembl XumMuueckux snementos JI.U.
Mengeneesa. Ilepuons! u rpynmbl. @U3NYECKUICMBICIT TOPSIKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIbI
JJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3otonbl. DnexTpoHsl. CTpoeHne 3JIeKTPOHHBIX 000T0YEK
aToMoB TepBbIX 20 xumuueckux snemeHToB [lepuonuyeckoit cuctems! .M. MenneneeBa. XapakrepucTika
XMMHMYECKOTr 0 3JIEMEHTA T10 €ro nojoxeHuto B Ilepuogunueckoii cucreme .M. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsI paJuyca aTOMOB XHMHUYECKHMX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKIX CBOWCTB MO TPYIITIaM U IIEPHOAAM.

3nauenue [lepmoamueckoro 3akoHa u Ilepnonndeckor cHCTEMBl XUMUYECKUXAJIEMEHTOB [T Pa3BUTHS
Hayk# u npaktuku. /.M. MenaeneeB — y4€HbIN 1 rpakaaHuH. XUMUYecKas cBsi3b. KoBaeHTHas (TOsipHas U
HEMNOJISIPHAs) CBS3b.

3HeKTp00TpI/IIIaTe.HBHOCTB XUMHYECKHX d1eMeHToB. MoHHas cBS3b.

Crenennp okucieHus. OKHUCIATEILHOBOCCTAHOBUTEIHHBIE pCakuunu. Hpoueccm OKHCIICHUA U
BOCCTAaHOBJIEHHSA. OKHUCIUTENN ¥ BOCCTAHOBHUTEIH.

Xumuueckuii SKcnepumenm:

n3ydeHHe oOpasoB BEIIECTB META/UIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THAPOKCHAA LHHKA C
pacTBOpaMH KHCJIOT M IIENO4YeH, NPOBEICHUE OIBITOB, WIUIIOCTPUPYIOUIMX HPUMEPHl OKHCIHTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKINil (TOpEeHHe, PEaKINU Pa3lIoKEHHs, COCIMHEHHU).

Meosicnpeomemnule ceazu

Peanm3amust MEXIIpPEeIMETHBIX CBS3€H NpH M3Yy4eHHH XMMHUHM B 8 Kilacce OCYIIECTBISCTCS dYepes
UCTIONb30BAHNE KAaK OOLIMX €CTECTBEHHOHAYYHBIX ITOHATHH, TaKH MOHSATHH, SBISIOMINXCS CUCTEMHBIMH JUIS
OTZIENBHBIX IPEIMETOB €CTECTBEHHO- HAYYHOT'O IIHKJIA.

OOmme ecreCTBEHHOHAYYHBIC TMOHATHS: HAyYHBIH (aKT, THIIOTE3a, TEOpHs, 3aKOH, aHAIU3, CHHTE3,
K1accuuKkanys, NEepUOANIHOCTb, HAOIIONCHUE, SKCHEPUMEHT, MOJCIUPOBAHUE, W3MEpPEHHE, MOJENb,
SIBJICHHE.

®usnka: marepus, aToM, 3JEKTPOH, NMPOTOH, HEHTPOH, MOH, HYKIWI, M30TOIBI, PaJMOaKTHBHOCTS,
MOJIEKYJa, JJIEKTPUYECKHH 3apsil, BEIIECTBO, TeN0, OOBEM, arperaTHoe COCTOSIHHME BEIecTBa, Tras,
¢bu3HyecKre BETUYUHBI, SIMHUIBI N3MEPEHHS,KOCMOC, ITaHeThl, 3BE31b1, CoHIIe.

buonorus: ¢horocunres, npxanue, 6uocdepa.

I'eorpadus: armocdepa, ruapocepa, MHHEpaIbI, TOPHBIE TOPOJIBI, MOJIE3HBIEUCKOIAEMbIE, TOIUIHBO,
BOJIHBIE PECYPCBHI.

9 KJACC
BenrecTBo n XumMu4ueckasi peakumus
[lepuonuueckuit 3axoH. Ilepuoamueckass cucrema xumuueckux daementoB .M. Menneneesa.

C’I’pOGHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XUMHUYECKUX 3JIEMCHTOB MEPBbLIX TpéX epruoaos,
KajJus, KaJlbllMsd W HUX CO€HHH€HHﬁB COOTBECTCTBUU C ITOJIOXKCHUEM 3JICMCHTOB B HepHO,I[H‘ieCKOfI CUCTEME U
CTPOCHUEM NXAaTOMOB.

CTpOCHI/IC BCIICCTBA: BHbI XHMHYECKON CBs3U. THIIBI KPpUCTAUINYCCKUX pC]J_IéTOK, 3aBHUCUMOCTD
CBOMCTB BCIICCTBA OT THUIIA KpHCTaﬂHI/I‘IeCKOﬁ peH_IeTKI/I U BHUA XHUMHYECKOH CBS3H.

KﬂaCCI/I(bI/IKaLII/IH U HOMCHKJIaTypa HCOPraHWYCCKUX BCIICCTB. XUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAINUXCA K PAa3IMYHBIM KJIaCCaM HCOPTraHUYCCKUX COG,Z[PIHGHPIﬁ,I‘ CHCTUYCCKAA CBsA3b HCOPraHUYCCKHUX
BCIICCTB.



Knaccupukanuss XMMHUYECKHX  peakUuid MO  Pa3iu4HbIM  [pHU3HAKaM (IO YMCIy U COCTaBY
y4acTBYIOIIMX B PEAKIHH BEIIECTB, IO TEIIOBOMY 3((deKkTy, M0 H3MEHEHHMIO CTENeHeld OKUCIECHUS
XUMHAYECKUX  JJIEMEHTOB, 1O OOpPaTHMOCTH,TIO YYAacTUIO KaTajanM3aTropa). DK30- W SHAOTEPMHUYECKHE
peaKunu, TePMOXUMUYECKUE YPaBHEHHS.

[onsiTre 0 ckopocTH XuMuueckol peakuuu. [loHsTHE 00 OOpAaTHMBIX W HEOOPATUMBIX XMMHUYECKHX
peakuusix. [loHSATHE O TOMOrEHHBIX W TeTEPOreHHBIX peaknusx. I[lonatme o katammze. [lomatue o
XUMHYECKOM  paBHOBecHU. DakTOpbI, BIUAIOUIME Ha CKOPOCTh XMMHUYECKOW pPEaKIMH U TOJIOKEHUE
XUMHYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIC peakuuu, 3JIEKTPOHHBII Oamanc OKHCIUTENBHO-
BOCCTAHOBHUTENbHON peakuuu. CocTaBieHHE YPaBHEHHM OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKINA ¢
HCTIOJIb30BaHMEM METO/Ia AJIEKTPOHHOI0 OajaHca.

Teopust >MEKTPOTUTUUECKON TUCCOLMAIIUN. DJIEKTPOIUTHI U HEIJICKTPOIUTHL. KaTHOHBI, aHMOHEI.
MexaHn3M [UCCOIMAINM BEUIECTB C Pa3IMYHBIMA BHUJAMH XUMHYECKOW CBs3U. CTeneHb AMCCOIHMAINU.
CuIbHBIC B CITa0bIe DJIEKTPOIHUTEHI.

Peakiuu noHHOTO 0OMeHa. Y CJIOBHS MPOTEKAHUS PEaKI[Mii HOHHOrO 0OMEHA, MOJIHBIC U COKpAIEHHBIC
WOHHBIE ypaBHEHHs peakuuil. CBoWcTBa KHCIOT, OCHOBAaHHMH M COJieW B CBETE MPEACTaBIEHUH 00
AIIEKTPONTUTHIECKON quccornanyu. KadecTBeHHbIE peakiiuu Ha HOHEL. [loHATHE 0 THAPOIU3E CONEH.

XumuyecKkuii 9KCnepumenm:

O3HAKOMJICHHE C MOZEISAMH KPUCTAJUIMUECKHX PEHIETOK HEOPTaHMYECKUX BEHIECTB — METAJIOB U
HeMeTaJUIoB (rpaduTa W ajmasa), CIOKHBIX BEleCTB (XJIOpHAA HATpHsl), HCCIENOBAHUE 3aBHCHMOCTH
CKOPOCTH XUMUYECKOW PEaKIIUU OT BO3JCHCTBHS Pa3IMIHBIX (JaKTOPOB, HCCIIECOBAHUE DIIEKTPOITPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOLIECCa AUCCOLUAIIMN KUCIIOT, IIET0Yeld U colieil (BO3MOXKHO HCIIOIb30BaHNE BUIEO
MaTepuasoB), MPOBEACHNE OIBITOB, WUTIOCTPUPYIOMIUX MPU3HAKH MPOTEKAHHS PEeaKIfii HOHHOTO oOMeHa
(obpazoBanme ocaika, BBIIEIEHHE Ta3a, OOpa30BaHWE BOJBI), OIBITOB, WUTFOCTPUPYIOMINX IPUMEPHI
OKHCITUTENTFHO-BOCCTAHOBUTENBHBIX peakiuii (TOpeHne, peakiuun pas3IoKeHus, COEIIMHEHU),
pacro3HaBaHUE  HEOPTaHWYECKMX  BEIIECTB C IIOMOIIBIO KAayeCTBEHHBIX PEaKUUN Ha HOHBI, pelIeHHE
9KCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTasnjibl U HX coelMHEHUSs

OO6mrast xapakTepuCTHKa rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBICCTEIICHN OKHUCICHUSI.
Crpoenue u puzndeckue CBOICTBA MPOCTHIX BEIECTB — IAJIOT€HOB. XUMUUECKUE CBONCTBA HA IPUMEpE XJI0pa
(B3ammozieiicTBUE ¢ MeTaJllIaMU,HEMEeTaJulaMy, Iernodamu). Xiaoposopopon. ConsHas KUCI0Ta, XUMUUECKUe
CBOICTBA, IOJy4Y€EHUE, IpUMEHEHHE. JlelicTBHE XJ10pa U XJIOPOBOAOPOIa Ha OpraHU3M 4elloBeka. Baxkuenne
XJIOPHUIIBI U UX HAXOXKICHUE B IPUPOLIE.

OO6mas xapakrepucTrka 35eMeHTOB VIA-rpymmel. OCOOEHHOCTH CTPOEHHS] aTOMOB, XapaKTepHBIS
creneHu okucieHus. CtpoeHne U (U3HYECKHE CBOWCTBA IPOCTHIX BELIECTB — KHCIOPOZA M CEpPHI.
AJTOTpOITHBIE MOAM(UKAINKM KHCIOpOAa W Cephl. XMMHUYECKHE CBOMCTBA cephbl. CepoBOIOpPOA, CTPOCHHE,
¢u3nveckre U XuMHUecKHecBoWcTBa. OKCHABI Cepbl KaK IPEACTABUTENN KHUCIOTHBIX OKCHIOB. CepHas
KHACNOTa, PU3NYECKHEe W XUMHUYECKHE CBOHCTBa (0OmMe Kak MpeAcTaBuUTedst Kiacca KUCIOT H
cnequduryueckrie). XUMHUECKUE PEAKIUH, JISKAIIUE B OCHOBE MPOMBIIIIEHHOIO CIOCO0AIOIyYeHUsI CEepHON
kucnotel. [Ipumenenmne cepHoit kucimorel. Col CepHON KHCIIOTHI,Ka4eCTBEHHAs PEaKIus Ha Cylb(aT-uoH.
Haxoxnenue cepsl 1 €€ coeauHEHU B mpupoge. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIMIEH  Cpensl
COCIMHEHUSIMHU CepBI(KUCIOTHBIE OXKIH, 3arpA3HEHHE BO3AyXa U BOAOEMOB), CIOCOOBI €ro MPeoTBPALLEHHUS.
OOmast xapakrtepucTuka 37eMeHTOB VA-Tpymmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC CTEIEeHH
OKHCIIEHUS. A30T, pacHpoCTpaHEeHHE B MPUpoAe, PU3NIECKue HXUMUYecKre cBoiicTBa. KpyroBopor as3ora B
npupone. AMMHaK, ero (u3nyecKue HXMMHUYECKUE CBOWCTBA, MONydeHHe W mnpuMmeHeHue. Conu aMMOHMS,
ux ¢GU3MUECKUen XUMHUYECKHE CBOWCTBa, MpuMeHeHHne. KauecTBeHHas peakiusi Ha MOHBI aMMOHM. A30THas
KHCNOTa, € MmoiydeHue, (PU3NYEeCKHe M XUMUYECKHEe CBOWCTBa (0OIIME KaKMpeACTaBHTENs Kiacca KHUCIOT
u crnenquduyeckue). Mcrnonp3oBanue HUTPATOB U CONIEHaMMOHHMS B KaU€CTBE MUHEPAJIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIeH Ccpelbl COCOUHEHHSIMU a30Ta (KHUCIOTHBIE JOXIHM, 3arps3HEHHe
BO3/1yXa,N04Bbl U BogoéMoB). Dochop, amnorponHble Moaupukanuu (ocdopa, pusnueckne UXUMHUECKUE
coiictBa. Oxcua ¢ochopa (V) u dochopnas kuciora, HU3MYECKHEn XUMHUYECKUE CBOMCTBA, MOJTyYCHUE.
HcnonezoBanue ¢pochaToB B KaUeCTBE MUHEPAIBHBIX yYI00PEHHIA.

OObmas xapakrepucTuka 31eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTpPOEHHMS AaTOMOB, XapaKTepHbIC

CTENEHH OKHCJIEHUS. YTIIEpoJ, ajUIOTPONHbIe MOAU(UKALMY, paCIPOCTpaHEeHHE B MPHUPOAE, (HU3NUECKHE U
XUMHYecKue cBoicTBa. Ancopbuus. Kpyrosopor yriepoaa B npupoae. OKCuIbl yriaepoaa, ux ¢usndeckue u



XMMHYECKHE CBOWCTBA, JCHCTBUE Ha JKHUBBIE OPraHU3MBl, MOJIYYEHHE WU MPUMEHEHHE. OKOJIOTHMYECKHe
mpoOieMsl, CBsI3aHHBIE ¢ OKcHIoM yriiepoaa (IV), runoresa rnob6anbHOro MoTeruieHus KiuMaTa, NapHUKOBBIN
a¢dext. YronbHas Kuciora U e€ conu, ux (pu3nYecKue 1 XMMHUYECKHE CBOWCTBA, TIONTyUeHNE U TIPUMEHEHHE.
KauecTBennass peakuuss Ha KkapOoHaT- WOHBL lcmomb3oBaHue KapOOHAaTOB B OBITYy, MEAWIUHE,
MIPOMBIIIUIEHHOCTH M CENbCKOM XO3SIMCTBE.

[lepBoHavanbHBIC TOHATHA 00 OPTaHMYECKHX BEIECTBAX KaK O COSIUHEHUSX yriepona (MeTaH, dTaH,
STHJICH, alleTUIICH, 3TAHOM, TIIMIEPHH, YKCYCHas KHcioTa).[I[pupoqHble HCTOYHUKH YTIIEBOIOPOJOB (Yroib,
MPUPOAHBIN Ta3, HeTh), IPOAYKTHI HXTIEPepaOOTKH (OCH3HH), MX POJIb B OBITY M POMBIIUIEHHOCTH. [loHsATHE
0 OHMONOTMYEeCKH BaXKHBIX BEIECTBAX: JKUPaxX, OelKax, yIJIEBOAaX — W WX POJIM B JKU3HM UEIOBEKA.
MaTtepuanbHOe EAUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETUHEHUMN.

Kpemuuii, ero ¢puznveckre 1 XUMHYECKHE CBOWCTBA, MOMydeHHe 1 puMeHeHue. CoeTMHEeHNsT KpEeMHHUS
B mpupope. OOmme npencraBnenust o0 okcuae kpemaus (IV) m xpemnmeBoil kuciore. CHIMKATBI, MX
WCTIOJIb30BaHKUE B OBITY, B IPOMBINUICHHOCTH. BaxkHelIme cTpouTeNbHbIE MaTepruaibl: KepaMuKa, CTEKIO,
1eMeHT, OeroH, kene300eron. [IpobmeMbl 0e30mMacHOr0  HWCIONB30BAHHUS CTPOUTEIBHBIX MaTEpHAaJOB B
MOBCETHEBHOM KU3HH.

XumuyecKkuii 9KCnepumenm:

H3yueHHne 00pa3IoB HEOPTaHUUECKHUX BEIIECTB, CBOMCTB COJMISTHOM KHCIIOTHI, POBEACHUE KaUeCTBEHHBIX
peaknuii Ha XJIOpUA-UOHBI U HAOIIO/ICHHE TPU3HAKOB MX MPOTEKAHHMS, OMBITHI, OTpaXKaromue GU3NIecKre u
XMMHYECKHE CBOICTBA TaJlor€HOB U UX COENWHEHHMM (BO3MOXKHO HCIIOJIb30BAaHHWE  BHJIEOMAaTEpHaJIOB),
03HAKOMJICHHE ¢ 00pa3IlaMy XJIOPUIOB (TaJOreHHUI0B), O3HAKOMIICHHE C 00pa3aMu Cephl U €€ COSTMHCHUSIMHU
(BO3MOXHO UCIIOJIL30BaHKUE BHICOMATEPUAIIOB), HAOIIOIeHNE TIPOollecCao0yTIIMBAHUS caxapa MmoJl JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCJIOTHI, M3Y4YeHHE XHMHYECKHX CBOMCTB pa30aBIEHHOW CEpHON KHCIIOTHI,
MPOBEJICHHE KAaYeCTBEHHOM peakiuuu Ha cynbGaT-uoH © HaONoJieHHe Tpu3HaKa e€ TpPOTeKaHHs,
O3HaKOMJIeHHeC (U3NYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa M X CoeNUHEHUH (BO3MOKHO HCIONB30BaHUE
BHJICOMATEPHUAIIOB), 00pa3laMu a30THBIX U (OCPOPHBIX YA00pEeHHil, monyueHue, coOupaHue, paciio3HaBaHKUe
W W3yYCHHE CBOWCTB aMMHaKa, MPOBEJCHWE KAueCTBEHHBIX pPEaKIMid HAa WOH aMMOHHS W ¢ocdar-uoH H
M3ydeHHEe TPU3HAKOB WX MPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCIIOTHI C MEIBIO
(BOBMOXXHO HCITONTB30BAaHWE BHICOMATEPHANIOB), M3Y4YEHHE MOZENeH KPUCTAJUIMYECKHX PEmETOK —anMasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C IPOIECCOM aACOpOIMH PaCTBOPEHHBIX BEIECTB aKTHBUPOBAHHBIM
yIIéM W YCTPOHCTBOM IIPOTHBOTAa3a, IIONYYCHHE, COOMpaHHE, paclo3HaBaHWE W HW3YYEHHE CBOWCTB
YTIIEKUCIIOTO Ta3a, MPOBEJeHNE KAUeCTBEHHBIX PEakiiil Ha KapOOHAT U CHITUKAT-HOHBI M N3YUEHHE MTPHU3HAKOB
WX  TpPOTEKaHWs, O3HAKOMJIEHHE C  TPOAYKIHEeW  CHIMKATHOH  TMPOMBIIDIEHHOCTH,  peIleHne
JKCIIEPUMEHTABHBIX 33/1a4 10 TeMe «BaXHeUIieHeMeTauThl U UX COSIIMHEHUSD).

MeTaJIbl M X COeTUHEHHU S

OOmasi XapakTepUCTHKA XHUMHYECKHMX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHHWW MXITOJIOKEHHS B

[Tepuommyeckoit cucreme xmMmudeckumx osyneMeHToB /.M. MenneneeBa wmcTpoeHuss atomoB. CTpocHHE
MeTayuIoB. Merammndeckasl CBsI3b M METAJUTMYECKasKPUCTAIUINYECKAst PEmIéTKa. DIEKTPOXUMUYECKHA P
HanpspkeHni MeTaiuioB. dr3nyeckrne 1 XMMUIeCKue CBONCTBAa MeTaInIoB. O0Ie Crioco0BI MOTyYeHHS METaJLIOB.
[lonsTHE O KOPPO3WM METAJLIOB, OCHOBHBIE CIOCOOBI 3almUTHl WX OT Kopposmw. CruiaBbl(cTanb, YYyTYH,
TIOPAIIOMUHUI, OpOH3a) M MX NMPUMEHEHHE B OBITY W MPOMEBIIIIEHHOCTH. [1lenouHbIe MeTasuibl: MmooKeHne B
[Tepuonnueckoil cucreMe xumuueckux sneMeHToB .M. MeHzaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKICHUE B
TIpUpOJIE.

du3nveckre U XUMUYECKHe CBOWCTBA (Ha IpuMepe HaTpus U Kanust). OKCHIBI ¥ THIPOKCUIBI HATPHS U
kanus. [[ppuMeHenne menoYHbIX METAIOB U X COSAMHEHUH.

[lemouno3emMenpHbIE METAUIBl MAarHWd W Kalbluil: TojoxkeHne B llepmomuueckoit cucreme
xuMudeckux anemMenToB J.M. MenneneeBa, cTpoeHHe WX aTOMOB, HaXOXJIEHHEB mpupone. Duszndeckne U
XMMHUYECKHE CBOICTBA MarHusl M Kalbllus. BakHeilmme coeanHeHUs KajbIus (OKCHI, TUIAPOKCHII, COJH).
KéctrkocTh BOMBI M CITOCOOKI €€ yCTpaHEeHUsI.

AmoMuHuii: nonoxenue B Ilepmonuueckoil cucreme xumuueckux saemeHToB .M. Menneneena,
CTpOeHHE aToMa, HaXOXKJeHre B mpupose. Pusndueckne u XUMUYECKAE CBOWCTBA alrOMUHHS. AM(pOTEpHbBIS
CBOICTBa OKCHAA U TUIPOKCUA ATIOMUHUSL.

Kenezo: mnomoxenue B Ilepmommyeckoit cucrteme xumuueckux dnemeHToB .M. Menneneesa,
CTpOEHHE aToMa, HaxoXxAeHue B npupoae. Puznyeckne M XUMHUYECKHE CBOMCTBa kene3a. OKCUipl,
rugpokcu sl U conu xkenesa (1) u sxenesa (111),ux coctas, CBOMCTBA U MOTyUCHHE.

Xumuyeckuil skcnepumenm:



O3HaKOMJICHHE C O00pasllaMd METAJUIOB W CIUIaBOB, UX (DM3WYECKMMH CBOMCTBAMH, HW3y4YCHHUE
pE3YNbTATOB  KOPPO3MHM METAUIOB  (BO3MOXKHO — HCIIOIB30BaHHWE BHUACOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOJECUCTBHSI OKCHAA KambUUsl M HATpUS C BOJOH (BOSMOXKHO HCIIOJIb30BaHUE BHAECOMATEPHAJIOB),
HCCIIeIOBaHNE CBOWCTB XKECTKOW BOJBL, IpOLIEcca TOPEHUS JKene3a B KUCIoponae (BO3SMOKHO MCIIONIb30BaHNE
BHJICOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUH HA MOHBI (MarHus, KajbLusl, ATFOMUHHSL,
uuHka, xene3a (II) u xenesa (1), menu (I11), HaGmoaeHe U OMKMcaHUE MPOLIECCOB OKPALIMBAHUS TUIAMEHU
WOHAMM HaTpus, Kaiusg U Kaiublusd (BO3MOXKHO HCIIOJB30BaHHWE BHAEOMATEPUAJIOB), MCCIEOBAHNE
aM(pOTEpPHBIX CBOMCTB THAPOKCH/IA AJIFOMHHUS ¥ THIPOKCUA IMHKA, PEIIeHIE SKCIIEPUMEHTAIBHBIX 3a]a4 110
TeMe «BakHelnme MeTaiibl U UX COSAUHEHUSI.

XuMHus ¥ OKpy:Kawolas cpeaa

Bemecrsa u mMaTtepuansl B IOBCEAHEBHOW XU3HM YeNIOBEKA. be30macHOe MCIONb30BAHUE BEUIECTB U
XHUMUAYECKUX peakiuil B ObITy. [lepBas moMoIb MpU XUMUYECKUX OKOTaX U OTPABICHUSX.

XUMHUYECKOe 3arpsi3HEHHE OKpyXarollel cpenpl (IpefenbHas JOMycTUMas KOHIEHTpAIUs BELIeCTB
(manee — I[1JIK). Ponp xumMun B pemieHN# 3KOJIOTHYECKUX MPOOIIEM.

Xumuueckuii 5SKchepumenm:

H3yuYeHHne 00pa3IoB MaTepHaoB (CTEKIIO, CIUIABBI METAJUIOB, OJIMMEPHBIE MATCPHAIIEI).

Mesicnpeomemnuvie cea3u

Peanmzanus MeXINpeAMETHBIX CBsi3eld NpPU H3YYeHWHM XUMHUM B 9 Kjlacce OCYIIECTBIISIETCS uepes
WCITIOJIb30BaHME KaK OOIMX €CTECTBEHHO-HAYUHBIX TIOHATUH, TAKA TOHSTHH, SBIISIONIMXCS CUCTEMHBIMH IS
OTJENBHBIX IPEAMETOB ECTECTBEHHO- HAYYHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC MOHSATH: HAyYHBIH (DakT, TUTIOTE3a, 3aKOH, TEOPWs, aHAIN3, CHUHTE3,
KJacCupUKaIus, IEePUOANIHOCTh, HAONIONEHNE, SKCIEPUMEHT, MOJEIHPOBAHHUE, HW3MEPEHUE, MOJENb,
SIBJICHUE, TTAPHUKOBBIN 2P QEKT, TEXHOIOTHUS, MaTEPHAIIBI.

®duznka: mMarepus, aTOM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIWJA, HU30TOMNbI, PaJHUOAKTHUBHOCTB,
MOJIEKYJIa, DIEKTPUYECKUH 3aps]], TPOBOJHHUKH, TTOTYIPOBOJAHUKH, TUIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHoOe COCTOSHHUE BEIIECTBa,ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKasl PeIETKa,
CILIaBbl, (PU3MYECKUE BEIUYUHBI, €IUHUIBI H3MEPEHHs, KOCMHYECKOE INPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Connue.

Buonorus: ¢porocunTes, npixanue, 6nochepa, sKOCHCTEMa, MUHEPAIBEHBICYI00OPEHUS, MUKPOIIIEMEHTHI,
MaKpOIJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

I'eorpadusi: atmocdepa, runpocdepa, MUHEpabl, TOPHbIE IOPOJIBI, TIOJIE3HBIE HCKONAEMbIE, TOILUIUBO,
BOJIHBIE PECYPCHI.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHUHA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUSI IPOrPaMMbI OCHOBHOT'O OOILEr0 00pa30BaHMs JOCTHIAIOTCS B X0/
00y4eHHsI XUMHH B €IUHCTBE YUeOHOW U BOCITUTATEILHON JCITEIBHOCTH B COOTBETCTBHHU C TPAAUIIMOHHBIMH
POCCHICKMMH  COL[MOKYJIBTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMH ILIEHHOCTSIMH, NpPUHSATHIMH B OOIIECTBE
NpaBUIAMK 1 HOPMaMHUITOBE/ICHHUS U CIIOCOOCTBYIOT ITPOLIECCAM CAMOITO3HAHUSI, CAMOPA3BUTHUS U COLIMATTH3AIIMN
00y4arommxcsl.

JIMYHOCTHBIE PE3YNBTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOI
MO3UTUBHBIX [[CHHOCTHBIX OPHUEHTALMH M PACIIMPEHHE OIbITA JSATEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
4acTu:

1) DATPHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOIICHHS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY HMHAYYHOMY HACIIEIHIO,
NOHUMAaHUS 3HAYCHUS] XUMHUYECKOM HayKd B JKU3HH COBPEMEHHOrO OOILIECTBa, CIOCOOHOCTH BIAJCTh
J0CTOBEpHOM MH(pOpMaIieil 0 MepeIOBBIXIOCTHKCHUAX U OTKPHITHSIX MHPOBOH M OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTUB HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHpPa U OOIECTBA;

2) IpakKIAHCKOIr0 BOCIHTAHUS:

NPEJCTABICHHS O COLMAIbHBIX HOPMAax M MNPAaBUJIAX MEKIMYHOCTHBIX OTHOLICHHH B KOJJICKTHBE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HON, y4eOHO-HCCIIC0BATEIbCKOM, TBOPUECKON
M JpyrHX  BHAAX  JGATEJIbHOCTH,  TOTOBHOCTHK Pa3HOOOpPA3HOW COBMECTHOW JCIATEIbHOCTH IMPH
BBINIOJTHEHUH y4eOHbBIX, MO3HABATEIbHBIX 3a/1ay, BBIIOIHEHUH XHMHUYECKHX JKCIICPUMEHTOB, CO3JaHUH
y4eOHBIX IPOCKTOB, CTPEMJICHHS K B3aWMOIOHMMAHHIO W B3aUMOIOMOIIM B MPOIECCE ITOH ydeOHON
JESTEbHOCTH, TOTOBHOCTH OIICHMBAaTh CBOE MOBEJCHHE W IOCTYIIKH CBOMX TOBAPHIICH C TMO3HMIHH



HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;
3) UEeHHOCTH HAYYHOTrO MO3HAHUS:

MHPOBO33PCHUECKUE TIPEACTABICHUS O BEHIECTBE M XUMHUYECKOW pEaKlUH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIONIME OCHOBY JUISl MOHMMAHHUSA CYIIHOCTH HAy4YHOH
KapTUHBI MHpPA, IPEICTABIICHHS 00 OCHOBHBIX3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YCIOBEKa
C IPUPOIHOMN CPEIo, O POJIM XUMHUU B MTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA MTOJyYCHUE HOBBIX 3HAHUHU 110 XUMHUHU,HEOOXOIUMBIC IS
OOBSICHEHUsI HAOJIOJJaeMbIX MPOIIECCOB U SBJICHUH, MMO3HABATEILHOW, MH(MOPMAIMOHHON M YHUTATEIbCKOM
KYJIBTYpBI, B TOM YHCIIC HABBIKOB CAaMOCTOSITEITLHOM

paboThl ¢ Y4eOHBIMU TEKCTAMH, CIIPABOYHOM JMTEPATypOU, JOCTYITHBIMU TEXHUYCCKHUMHU CPEICTBAMU
MH()OPMAIMOHHBIX TEXHOJIOTHIA;

HHTEpeC K 00YUCHUIO U MO3HAHMIO, JII0003HATEIbHOCTh, TOTOBHOCTD M CITOCOOHOCTBK CaMO0OpPa30BaHUIO,
MPOSKTHOW W HCCIICNOBATEILCKOW JIEITEILHOCTH, K OCO3HAHHOMY BBIOODY HANpPABICHHOCTH M YPOBHS
o0yueHus B TajbHEHIIEM;

4)  dopMupoOBaHHUA KYJIbTYPHI 3I0POBbSI:

OCO3HAHHWE IICHHOCTH J>KWU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 *KHU3HU, OCO3HAHKE TIOCIICACTBUIA U HENPUATHE BPEIHBIXITPUBBIUEK (YIIOTPEOICHUS aJIKOTOJIs,
HapKOTHUKOB, KypeHMs), HEOOXOIUMOCTH COOJIIOJICHHS TpaBWJ  OE30MaCHOCTH MpU  OOpalIeHUU ¢
XUMHYECKUMH BEIIECTBAMU B OBITY M PEaibHON KU3HH;

5) TpyaoBOro BOCIMTAHMA:

HMHTEPEC K MPAKTHUYECKOMY H3ydeHHIO Mpo(ecCuil M Tpyla pasiudHOro poja, yBaKEHHE K TPYAY U
pe3ynbTaTaM TPYAOBOH JESITEIEHOCTH, B TOM YHCIIe HA OCHOBE IPUMEHEHUS TIPEIMETHBIX 3HAHHUM 110 XUMUH,
OCO3HAHHBIA BEIOOP WHIWBUIYaTLHOH TPAaeKTOPHH IPOMODKEHUS OOpa3oBaHHS C YUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX WHTEPECOB W TOTPEOHOCTEH, YCIENTHON
npodeccHoHaNbHON JEATETHPHOCT W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodecCrOHaIBHOMN CPEae;

6) 9KO0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTUYECKH IIeJIecO00pa3HOe OTHOIIEHHE K TMPHUPOAE KaK WCTOYHHKY KU3HHU Ha 3emile, OCHOBE €&
CYIIECTBOBAHMS, TOHMMAaHNE [IEHHOCTH 30pOBOro U 0e30macHoro o0pasa KM3HH, OTBETCTBEHHOE OTHOIIIEHHE
K COOCTBEHHOMY (PH3MYECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAaHHE IIEHHOCTH COOINIONIEHUS TPaBUI
0e30MacHOro OBEACHUA IPH paboTe ¢ BEMIECTBAMH, a TAK)KE B CUTYAIUIX, YTPOXKAIOIINX 3J0OPOBBIO FXKU3HU
JTIOJICH;

CHOCOOHOCTH TPHUMEHSTh 3HAHWS, MONydaeMble TpH M3YyYSHWH XUMHH, JJIS PelleHns 3aad,
CBA3aHHBIX C OKpY)KalOIIEH NPUPOJHOU Cpenoi, A1 MOBBILIEHHS YPOBHSI SKOJIOTMYECKOM KYJIBTYpHI,
OCO3HAHUS TII00ANTBHOTO XapakTepa HKOJOTHYECKUX MPOOJIEM W MYTEH WX PelIeHHs] IOCPEICTBOM METOOB
XUMHH, SKOJIIOTHIECKOT0 MBIIIUIEHUS, YMEHHS PYKOBOACTBOBATHCS UM B TIO3HABATEIBHOW, KOMMYHUKATHBHOM
U COIUAIBHON MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B COCTaBe  METalpeIMETHBIX Pe3yJIbTaToOB BBIICISIIOT ~ 3HAYMMBIEAIST (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOLIeHAay4YHbIE MOHATHS (3aKOH, TEOpHs, NMPUHLMI, TUIloTe3a, (aKT, CUCTeMa, IPOIECC,
9KCIEPUMEHT U APYTOE.), KOTOPbIE HCIOIb3YIOTCSB €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEAMETAX U MO3BOJISIOT
Ha OCHOBE 3HaHWU U3 3TUX NpeaMeToB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOM HAydHOM KapTHHE
MUpa,l YHUBEpCAIbHbIE ydeOHbIC NeHCTBUS (IIO3HABATEIbHBIE, KOMMYHUKATHBHBIC,

PETYIISTUBHEIE), KOTOpBIE obecrieunBaroT ¢dbopmupoBanue TOTOBHOCTU K
CaMOCTOSATEIbHOMY IJITAHUPOBAHHUIO U OCYIIECTBIICHUIO YU€OHOM eATENbHOCTH.

IMo3HaBaTe/ibHbIEe YHUBepCaJbHbIe yueOHbIe NeliCTBUSA

Ba3zoBble Jloru4ecKkue qedcTBUS:

YMEHHSI MCIIOIb30BaTh MPUEMBI JIOTHYECKOTO MBILUIEHHS P OCBOCHWU 3HAHWN: PACKpPbIBATH CMBICI
XUMUAYECKUX MOHATHH (BBIAEIATH UX XapaKTepHbIEC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C  JAPYTUMH
MOHATHSIMH), HCIIONB30BAaTh TOHATHUS Ui O0BSICHEHHS OTIENBHBIX ()aKTOB U SABJICHUH, BBIOMPATh OCHOBaHUS
U KPUTEPUUIIS KIacCU(PUKALUN XUMUYECKUX BEIECTB U XUMUYECKUX PEaKUUH, YCTaHABINBATh PUIMHHO-
CIIC/ICTBEHHBIE CBSA3M MEXKIY OOBEKTaMH H3YYEHHs, CTPOMTH JIOTHYECKUE pacCyXACHHs (MHIYKTHBHBIE,
JeNyKTUBHBIE, 110 aHAJIOTHH ), 1e/IaTh BHIBOJBI M 3aKIIIOUCHMS;

yMEHHE IPUMEHSTH B POLECcCE TO3HAHNUS MOHATHUS (PEIMETHBIE U METAIPEIMETHBIE), CHMBOINYECKUE



(3HAKOBBIC) MOJICNIU, UCTIONB3YEMbIC B XUMUH, TPEOOPA30BHIBATH IIMPOKO MPUMEHSIEMBIC B XUMUU MOJICTHHBIC
MPEJCTABJICHUS — XUMHYCCKUI 3HAK (CUMBOJ 3JIEMEHTA), XUMUYecKas (popMysia U ypaBHEHHE XHUMHUECKOU
pPEaKIMU — TPU PEHICHHH Y4YeOHO-TIO3HABATEIBHBIX 3a7ad, C YY4ETOM ASTHX MOJECIBHBIX MPEIACTABICHHMA
BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH HM3YYa€MBIX OOBEKTOB — XMMHYCCKHUX BEHISCTB U
XUMHYECKUX PEaKIUi, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, IIPUYUHHO-CIICICTBEHHBIE CBSI3U U MPOTUBOPCUHUS
B M3y4aeMBbIX MPOIIECCAX U SIBICHUSX.

BazoBble nccienoBatebCcKne AelicTBHA:

YMCHUE UCIIOJIB30BATH IMOCTABJICHHBIC BOIIPOCHI B KAUYCCTBE HHCTPYMCHTA IMO3HAHUS, a4 TAKIKE B KAUCCTBC
OCHOBbI 114 q)OpMI/IpOBaHI/Iﬂ TUIIOTE3BI 11O NPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX Cy)KI[CHPIﬁ;

an06peTeHHe OIlbITa MO INTAHWPOBAHWIO, OpraHru3allvid U NPOBCACHUIOYYCHUUYCCKHUX SKCIICPUMEHTOB,
yMeHHe HaOoAaTh 32 XOJOM IPOIEcca, CaMOCTOSATENLHO TPOrHO3UPOBATh €r0 pe3ylbTar, (GopMyIHpoBaTh
000011eHN S ¥ BBIBOJIBI 10 PE3YJIBTATAMIIPOBEAEHHOT'O OIIBITa, UCCICAOBAHUS, COCTABIATE OTYET O IPOICIIaHHON
pabore.

Pabora ¢ undopmanueii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATh M HWHTEPIPETUPOBATH MHGOPMAIIHMIO PA3IUYHBIX BUIOB H (QOpM
npeacTaBjICHUA, IMOIYYa€MYIO M3 PA3HbIX HMCTOYHUKOB (Haquo- nonyJjsapHas JuTeparypa XUMHYECKOI'O
CoJlepKaHMsl, CIpPaBOYHBIC MOCOOHWs, pecypchl VHTepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO M
HEJIOCTOBEPHYIO HH(pOpMaIHIO;

yMEHHE TPUMEHSTh pa3IUYHble METOJBl M 3alpochl MpH IOWCKE W 0TOOpe HHbopManuud u
COOTBETCTBYIOIIUX HOAaHHBIX, HGO6XOIH/IMBIX JUIA  BBIITOJIHCHU S yT-Ie6HI)IX N TI03HAaBAaTCJIBHBIX 3aaad
onpeeI€HHOrOo THITA, IPHOOPETEHHE ONBITa B 00JIACTHHCIIONB30BaHMsI HH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUM, OBIIAJCHHC

Ky.HBTypOﬁ AKTUBHOI'O HCIIOJIb30BaHUA PA3JIMYHBIX ITOMCKOBBIX CHUCTEM, CaMOCTOATEIBHO BI)I6I/IpaTI)
ONTUMAaIbHYI0 (HOpMy MpeacTaBicHUsS WH(POPMALKMKW W WIUIIOCTPUPOBATH PelIacMble 3aJadd HECIOKHBIMU
CXeMaMH, TuarpaMMamu, IpyrumMu Gpopmamu rpapuKun WX KOMOWHAIMSIMU;

yYMEHHE HCIONb30BaTh W aHAJU3UPOBATh B IpoIlecce YU4eOHOW M HCCIIEAOBATENbCKOM NeATeNTbHOCTH
WH(OPMAITUIO O BIUSHUH POMBIIITIEHHOCTH, CEJILCKOT0 X035IICTBAa ¥ TPAHCIIOPTA Ha COCTOSHUE OKP Y KAIOIIEeH
MPUPOJHON CPEJIBI.

KoMMmyHuKaTHBHBIE yHMBepcajlbHble y4eOHBbIE JeiicTBUS:
YMEHHE 3a]1aBaTh BOIIPOCH (B XOJ¢ AWAIOra M (MJIH) AUCKYCCHUH) TI0 CYIIECTBY OOCYXIAE€MOU TEMEI,

(hopMyIHpPOBATH CBOM MPEATIOKEHUS OTHOCUTENHHO BHITIOTHEHHUS TPENIOKEHHOHN 3a1a49u;

MPUOOpETeHre OIbITa TMPE3SHTAUA PE3YJIbTATOB  BBITONHEHHUS XWMHUYECKOTO SKCIIEPHMEHTa
(;mabopaTopHOTo OmBITa, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIECTB, YIEOHOTO TIPOEKTA);

3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHHKAaMM I103HABaTE€IbHOM U HCCIEN0BATEILCKON
JEeSITeTFHOCTH TIPH PEIICHNN BO3HUKAIOMINX MPOOIeM Ha OCHOBE y4éTa OOIIMX HWHTEPECOB W COTIACOBAHUS
mo3uImii (o0CykaeHrs, oOMeH MHEHHUSIMH,

«MO3TOBBIE IITYPMBI», KOOPAWHAIMS COBMECTHBIX IEHCTBUH, ONpeAelieHHe KPUTEPUEB IO OICHKE
KauecTBa BBHITOJTHEHHOH paOOTHI U APYTHE);

PerynsiTuBHBIE YHUBepcajibHble Yy4ieOHble HelCTBHS:
YMEHHE CaMOCTOSITENIbHO  ONPEAETSATh ILEeId  JIeATENbHOCTH, IUIAHUPOBAaTh, OCYILECTBISTD,

KOHTPONMPOBaTh M MNPH HEOOXOOUMOCTH KOPPEKTHPOBaTh CBOKIO JAEITEIBHOCTb, BbIOMpaTh Hamboiee
s dexTuBHBIE CIOCOOBI pelieHusT Y9eOHBIX W TO3HABaTENbHBIX 3aJ[ad, CAMOCTOATEIhHO COCTABIATH WA
KOPPEKTUPOBATHIIPEIOKEHHBIN aJIrOPUTM JISHCTBUI NIPU BHIOJIHEHUH 3aJaHUH C yIETOM IOJIY4YEHHS HOBBIX
3HaHUH 00 H3y4yaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHIX, OLEHHWBATH COOTBETCTBUE MOIYUYEHHOIO
pe3ynbTaTa 3asBJICHHOH LIEIH, YMEHUE HCIIONIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IIPe/IjiaracMble B YCIIOBUH
3aIaHUH.

HNPEJIMETHBIE PE3YJIbTATBI
B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHIO O00S3aTEIBHOI'O CONEpKAaHMSA, YCTaHOBIIEHHOTO

MaHHOW enepanbHOd paboueld MporpaMMoi, BBIIENSIOT: OCBOCHHBIC OOYYAIONIMMKCS HaydHbIC 3HAHMS,
YMEHUS H CIOCOObI JEHCTBHH, crerudpuiecKkue s npeaMeTHoN 001acTu « XUMHus, BUIBL JeITeIbHOCTH
T10 TIOJTYYSHHEO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TIPEOOPa30BaHUIO H IPUMEHEHHUIO B PA3TUYHBIX YIeOHBIX
Y HOBBIX CHUTYaIUsIX.



K xonmy oOyuenus B 8 kJjacce MpeIMETHBIC Pe3ybTaThl HA 0a30BOM YpPOBHE JODKHBI OTpakaTh
c(hOPMHUPOBAaHHOCTH Y O0YYAIOIIUXCS YMEHUM:

PAacKpBIBATh CMBICII OCHOBHBIX XUMUUYECKUX TOHATHUNA: aTOM, MOJIEKYJIa, XUMHUYECKUI 3JIEMEHT, MPOCTOE
BEIIIECTBO, CJIOHOE BEIECTBO, CMECh (OHOPO/IHAS U HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs
U MOJIEKYJsipHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAsT Macca, MaccoBas OIS XUMHYECKOIO
3JIEMEHTa B COCJMHCHUH, MOJSIPHBIA 00BbEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJb, ICKTPOOTPHUIIATEIHHOCTD,
CTCIICHb OKHUCIICHUS, XMMHUYECKas pEaKIus, KiIacCU(UKAIMS PEaKIUi: PEaKlUu COCAMHCHUS, PEaKIHU
Pa3oKeHHS, peaKlMi 3aMEelIeHUs], Peaki 00MeHa, 9K30- ¥ SHJOTEPMUYECKHE PEAKLIUH, TEIUIOBOH 3P deKT
peaKIuy, sIpO aToma, 3JICKTPOHHBIM CIIOW aToMa, aTOMHAas OpOHMTalb, paJuyC aToMa, XUMHYECKas CBS3b,
TIOJISIpHAST ¥ HEMOJISpHAs KOBaJieHTHasl CBsI3b, MOHHAS CBSA3b, MOH, KATHOH, aHHOH, PAaCTBOpP, MaccoBas IO
BelecTBa (IIPOIeHTHAs! KOHIICHTPAIIHsI) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHYECKUX MOHATHH W MPUMEHSITH 3TU MOHATHS TPH
OTMCAHUH BEIIECTB U WX MPEBPAIICHUI;

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsSI COCTaBJICHHS (JOPMYJI BEIIECTB U YPABHEHUIN XUMHUECKUX

peaxiumii;
OonpeaAciiaTb BaJICHTHOCTbL aTOMOB JJICMCHTOB B 6I/IHapHI)IX COCIUMHCHHUAX, CTCIICHb OKHCIICHUA
JJIEMEHTOB B OWHApHBIX  COCAMHEHHSAX,  NPUHAUISKHOCTh  BEIIECTBK OMpPEACIEHHOMY KIIACCy

COCIUHEHUH 10 QopMysaM, BHUJ XUMHUYECKONH CBSI3U (KOBAJCHTHAs M HWOHHAs) B HEOPraHMYECKUX
COCTMHEHUSX;

packpeiBath cmbici Ilepuonnueckoro 3akoHa J[.MI. MeHneneeBa: JeMOHCTpUPOBATh IMOHUMAaHHUE
MEePUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX SJIEMEHTOB OT UX MOJIokeHus B [lepuonnueckoii cucreme,
3aKOHOB COXPAHEHWS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHOMOJIEKYJISPHOTO YUCHHS, 3aKOHA
Asoranapo;

OIKCHIBATh U XapaKTepH30BaTh TabIuuHyI0 Gpopmy [lepruoauueckoit cuCTEMbl XUMUYECKUX 3JIEMEHTOB:
pasIuyYaTh TMOHATHS «TJlaBHAs moarpynmna (A-rpynmna)» u

«mmobounas noarpymma (b-rpymma)», Manasie U OOJBITHE TIEPUOABI, COOTHOCHTH 0003HAUEHUS, KOTOPBIE
nMmeroTcs B Tabnune «llepuoanueckas cucrema xuMmudeckux snemeHToB JI.M. MenzaeneeBa» ¢ 4UCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsi simpa, OOIIee YHCiIo
3JIEKTPOHOB ¥ PACIPEACTICHHIE UX I10 AIEKTPOHHBIM CIIOSAM);

KJIaCCHU(UIMPOBATh XUMHUYECKHE IIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA,XHMHUECKHE peaknuu (10
YHCIy W COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB,IIO TEINIOBOMY dPQPEKTY);

XapaKTepu3oBaTh (OMHCHIBaTH) OONIFE XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX KIacCOB,
MOATBEPXKAAsi OMUCAHUE IPUMEPAMH MOJIEKYJIAPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KauyeCTBEHHOI'O COCTaBa, BO3MOMXHOCTH
MNPOTEKAHUS XUMUYECKUX IPEBPALLECHUI B Pa3IMUHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHTEIBHYK) MOJIEKYJSIPHYI0 M MOJIIPHYKO MAcChl BEIECTB, MAacCOBYIO JOJIIO
XUMHYECKOT0 d3JIeMeHTa 1Mo (opMylie COeNWHEHHS, MAacCOBYIO JIONIO BEIIECTBA B PACTBOpPE, IPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKON pPeaKIuu;

NPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON ACATENBHOCTH — AHAJIW3 M CHUHTE3, CPAaBHEHUE,
0000IIIeHre, CHCTEMAaTU3allNI0, KIACCH(HUKAINIO, BBIIBICHHE IMPUYWHHO- CIEIACTBEHHBIX CBS3eH — JUIA
WU3y4YEHUS CBOMCTB BEIIECTB M XHUMHYECKHX pEAKIUH, €CTECTBEHHO-HAyYHbIE METOAbl MO3HAHUS —
HaOIro/IeHre, N3MEpEeHNe, MOJIETTHPOBaHNE, SKCIIEPUMEHT (pealbHBIA U MBICIICHHBIN );

CJIEZIOBATH TIPABHJIAM ITOJIE30BAHUS XUMUIECKOH ITOCYA0N 1 1a00paTOPHBIM O0OPYTOBAHHEM, & TaKKE
MpaBWJIiaM OOpaIeHns C BEIIECTBAMU B COOTBETCTBUHC HHCTPYKIHUSMH TIO BHITOIHEHHIO Ta00paTOPHBIX
XMMHYECKUX OIBITOB TIO0 TIONYYEHHIO U COOMpaHHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJa W KHCIOPOAa),
MPUTOTOBIIEHUIO PACTBOPOB C OMpPEAECNEHHOM MacCOBOW 0JIed pacTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH U
MNPOBOJUTh XUMHUYECKHUE HKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOILBIO
WHIMKATOPOB (JTakMyc, (heHOoN(TaNenH, METHIOPAHXK U JIPYTHUE).

K xonmy oOydenust B 9 kJjacce mpeaMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPa)kaTh
c(OpPMUPOBAHHOCTh Y O0YYAIOLIUXCSI YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKMX MOHATHUN: XUMUYECKUH 3JIEMEHT, aTOM,MOJEKyJa, WOH,
KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPHULATENBHOCTD, CTENEHb
OKHCIJICHUSI, XUMHUYECKasi PEaKysi, XMMHUECKas CBSI3b, TEIIOBOM 3P QeKT peakunu, Moilb, MOJSIPHBIA 00BEM,
pacTBOp, BJEKTPOIMTHI, HEIIEKTPOIMUTHI, JIEKTPOIUTUYECKAsT IUCCOLUUALNS, PEaKUUd HOHHOro OOMeHa,



KaTanu3aTop, XHUMHYECKOe paBHOBecHe, oOOpaTuMble M HeoOpaTUMble peakUuH, OKUCIUTENbHO-
BOCCTAHOBHTENBHBIE PEAKIINH, OKHUCIUTENb, BOCCTAHOBUTENb, OKUCIEHHEH BOCCTAHOBJIEHHUE, AJIJIOTPOIMMS,
aM(pOTEepHOCTb, XMMHUYECKasl CBA3b (KOBaJCHTHAas, MOHHAs, METaJUIMYecKas), KpUCTaJuIndecKasi pemérka,
KOppO3Us METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peaklnH, MpeenbHo gormyctuMas konueHTpanus [1IK
BEIIIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX IMOHSITHH M MPUMEHSTH 3T TOHATHUS MpPH
OIMCAaHUU BEIECTB U UX MPEBpPALICHUI;

HCTOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUS! (POPMYJ BEIIECTB U YPABHEHUH XMMUYECKIX
peaKkuuii;

OllpeNeNniTh BaJ€HTHOCTh M  CTENEHb OKUCIEHHA XUMHUYECKHUX  DJIEMEHTOBB COCIUHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAAJICKHOCTh BEHIECTB K OMpeNelEHHOMYKIAcCy COSAMHEHHH Mo (GopmymnaM, BUA
XUMHYECKON CBSI3U (KOBaJIEHTHAs, HOHHAs, METaJNINYeCKas) B HEOPraHUUECKUX COeTMHEHMSIX, 3apsil HOHA 110
XUMAYecKOol (opmyre, XapakTep cpensl B BOJHBIX pAacTBOpax HEOPraHWYECKUX COCAMHEHHM, THII
KPUCTAJUIMYECKON PEIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMblca Ilepuonnueckoro 3akona /I.JM. MenzaeneeBa u 1EMOHCTPUPOBATh €0 NOHUMAHUE:
OIUCHIBATh M XapakTepu3oBaTh TaOmuuHyo Qopmy Ileproandeckoil CHCTEMbl XUMHUYECKUX 3IIEMEHTOB:
pasnuyaTh MOHATHS «ryaBHas noarpynna (A-rpymnma)» u «mobounas noarpynna (b-rpynma)», maneie u
OonbIme

MIEPUO/bI, COOTHOCHTH 00O03HAYEHHS, KOTOpbIE MUMEIOTCS B NEPUOAMYECKO TalJHIle,C YHCIOBBIMH
XapaKTepUCTUKaMHU CTPOEHHS aTOMOB XHMHUYECKHX OJJIEMEHTOB (COCTaB M 3aps] sapa, oOIIee YHCIo
AJIEKTPOHOB M PACIIPENEICHUE UX IO JICKTPOHHBIM CIIOSIM), OOBSICHATEH OOIIHNE 3aKOHOMEPHOCTH B H3MECHEHIH
CBOWCTB 3JIEMEHTOB M MX COEAMHEHUUB Ipe/eNlaX MaJIbIX TePHUOO0B U TIIaBHBIX MOATPYII C YIETOM CTPOSHHS
WX aTOMOB;

KJIaCCHU(HUIMPOBATh XUMUYECKHE IIIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XUMHUECKHE peaKuu (1o
YHCIy W COCTaBy YYacCTBYIOIIMX B PEaKIUU BENIECTB,IO TEIMIIOBOMY 3 (EKTY, 0 U3BMEHEHUIO CTeleHer
OKHMCJICHHSI XUMHYECKUX 3JIEMEHTOB);XapaKTepru30BaTh (OIMHCHIBATH) OOIIKE U CHCHH(PUUECCKUE XUMUYCCKIE
CBOMCTBA IIPOCTBIX U CIOXKHBIX BEIIECTB, ITOATBEPXKIAsl OMMCAHUE IIPUMEPAaMU MOJICKYIIAPHBIX U

HOHHBIX YPaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

COCTaBIIITh YPABHEHUS IEKTPOIMTUYECKOW AUCCOLMALMU KHUCJIOT, ILEIOo4YeHd U coliell, IONHbIE U
COKpalllCHHbIE ypaBHEHUS peakUuil HMOHHOro oOOMEHa, YpaBHEHUS peakluil, [OATBEPKAAIOLUINX
CYILIECTBOBAaHUE ['€HETUYECKOM CBA3M MEXAY BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

PacKphIBaTh CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH IOCPEICTBOM COCTABIICHUS
JIEKTPOHHOTO 0ajlaHca 3TUX PEaKIHi;

IIPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOEHHS, BO3MOXKHOCTH IPOTEKaHMS
XMMUYECKUX IPEBPALICHUN B Pa3IUUHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCHTENBHYIO MOJIEKYJSIPHYI0 M MOJIIDHYIO MAacChl BELIECTB, MacCOBYIO JOJIO
XMMHYECKOr0 3JIeMEeHTa Ho (hopMysie COEAMHEHHS, MAacCOBYIO JOJI0 BELIECTBA B PAacTBOPE, NPOBOIUTH
pacuérhl IO ypaBHEHUIO XUMUYECKOH PEAKLIUY;

cO0JII0AATh TpaBUiia MOJIB30BAHUS XUMHUECKOH MOCy10H U 1a00paTOpHBIM 00OPYIOBAaHUEM, a TaKKe
npaBuia oOpalieHHs] C BELIeCTBAMH B COOTBETCTBHUHUC MHCTPYKLMSIMH IO BBIITIOJIHEHHIO Ja0OPATOPHBIX
XUMHUYECKUX OITBITOB IO MOyYEeHHION COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aAMMHAaKa U YTIIEKHUCIOro Ta3a);

MIPOBOANTE PEAKLUH, MMOATBEP)KAAIONINE KAaYECTBEHHBII COCTAB PA3JIMUHBIX BEIIECTB: PACIO3HABaTh
OIBITHBIM TYTEM XJIOpU[I-, OpOMHU[I-, HOAWM-, KapOoHaT-, Gocdar-, CHINKAT-, CyIb(aT-, TUAPOKCHI-OHEI,
KaTHOHBI aMMOHHUS M HOHBI M3yYEHHBIXMETAIJIOB, MPUCYTCTBYIOLUINE B BOAHBIX PACTBOPAaX HEOPTaHUUECKHX
BEILIECTB;

MPUMEHSTH OCHOBHBIE OIEPALMU MBICIUTEIbHON [NEATENbHOCTH — aHalW3 M CHHTE3, CPaBHEHHE,
000011eHNEe, CUCTEeMAaTH3alMIO, BBISBICHHE NPUYMHHO-CIEICTBEHHBIX CBSI3ed — Ui M3Y4EHHs] CBOWCTB
BEILECTB U XMMHYECKHX PEaKIHi, €CTECTBEHHO- HAayYHbIC METOABI MO3HAaHUSI — HaONI0JeHUE, U3MEPEHUE,
MOJIETIMPOBAHNE, SKCIIEPUMEHT(PEaIbHbIN U MBICIICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
No HaumenoBanue KomuuectBo OCHOBHBIE BU/TBI IEATEIHHOCTH

n/m pasziesnoB U TeM JacoB ConeprxaHue 00ydIeHUs 00 y4aroIUXCst

y4eOHOro penmera

Pazpnen 1. [lepBonavyanbHble XUMHUYECKUE TOHITHS

1.1 XUMHs — BaKHAs 5 [Mpenmer xumun. Ponb XuMuHK B )KU3HUYETIOBEKa. XUMUS B | PackpbIBaTh CMBICT M3ydaeMbIX IOHSATHIA. PacKpbIBaTh poIIh|
obnactb cucreme Hayk. Tema u BemectBa. Du3Hyeckrue CBOWCTBA | XMMHUM B IPUPOJE MIKU3HM YENIOBEKA, €€ CBA3b C IPYTUMH
€CTECTBO3HAHUA U BELIECTB. ATperatHoe cocTosiHue BemecTB. [loHsTHEe O | HAYKaMM. PasnuyaTh YMCTBIE BENIECTBA M CMECH;
MPaKTUIECKOM METOaxX MO3HaHWAB XUMHUU. YucTeble Bemecrsa U cmecu. | OAHOPOAHBIC W HCOAHOPOIHBIE  CMECH. Paznnyats
JEATENBHOCTHYENOBEKA Crioco0bl pa3ieseHus CMECEH. dusmueckne  u - xummyeckue  sBnenus.  Crienosath

Xumuueckuil IKCHepUMEHM: aJIropuTMaM HMCIOJIb30BAHUADKCIICPUMEHTAJIBHBIX METOI0B
Iemoncmpayui: — HaOJIIO/ICHUs] U SKCIIEPUMEHTA. Ha6moi12m) W OIUCHIBAThH
3HAKOMCTBO ¢ XHMHHECKOii TOCY/IOf, ¢ IpaBumamu pabote] COPEKTHI MPH MPOBECHAH ICMOHCTpaLIHi ”uﬂa6°paT0pHHX
B TaGOPaTOpPUN M NpUeMaMH obpalenus ¢ nabopaToprpy| OMPITOB MO H3YHCHUIO d)mmizcmx CBOMCTE  BEILCCTE,
0GOPY/IOBAHIEM. Croco0oB pasieneHus  cMecedf  BEIIECTB. HpOB?}lI/ITb
dusnueckue cBOHCTBA 00Pa3IoB HEOPraHUYECKHUX BemtecTp| AAMIICCKAN OKCIICPUMCHT HPH  pasAC/ICHIN  CMeceH (Hi‘
— METAIOB M HEMETAILIOB. MPUMEPE OYKMCTKH MTOBAPEHHOM COJNM) B XOJI€ MIPAKTHYECKOH|
CriocoGbl  pasmenenms  cmeceil  ((mistposamme, | Pa0OTRL  Ne 2 Cresiopath  mpaBHiaM  MOJNb30BAHKS
BHITIAPUBAHHE, AMCTH/LTAILA, XPOMATOrpadus). XMMHUYECKOH MOCYI0N U J1a00paTOpHBIM 000pYIOBaHUEM, 4
Jlabopamopusie  onwime; VIBylcHHC W OIMCAHHE TaKKe MpaBuiIaM oOpalieHus ¢ XUMHYECKMMH BEILECTBAMIB
. COOTBETCTBMM C  HMHCTPYKIMEH TIpU  BBINOJHEHUHY|
(hM3UIECKUX CBOMCTB 00pa3IoB HeOpFaHI/I‘{VeCKI/IXBeH_[eCTB. npaxTaueckoi paborsr Ne 1. BHCTpamBaTh passpHyTHIS
Wsyserne criocobos pasnienienns cMecedi (¢ MOMOMBIO | 1yer vermpien YCTHBIE OTBETHI C OIOPO Ha UH(OPMAILIUIO 3
MarHuTa). yueOHHKa W CIOPAaBOYHBIX  MAaTepUaloB, IPaMOTHO
Tpaxmuueckue pabomei: UCIIONB30BaTh W3YYCHHBIM NOHATHMHBIM ammapaT Kypca
Ne 1. IlpaBuma paGotel B J1labopaTopuy U HPUEMBI | xymuu
oOparreHus ¢ 1abopaTOpHEIM 000pyIOBaHUEM.
Ne 2. Pasgenenue cmeceld (Ha mOpUMepe OYUCTKH
TIOBAPEHHOM COJIH)

1.2. BemectBa u 15 ATOMBI ¥ MOJNEKYJbl. XuMudeckuedieMeHTsl. CumBoibl | OnpenensTh MPU3HAKKH XMMUYECKUX PEAKIUH, YCIOBHS
XUMHUYECKUE XUMHUYECKHXAJIeMeHTOB. [IpocThie U ClloXHbIE BemecTBa. | UX Mporekanus. OOBSCHATH CYIIHOCTh (PU3MYECKHX H
peakiuu ATOMHO-MOJIEKYIISIpHOE ydeHue. Xumudeckas (opMysia. | XUMHYECKHX SIBICHHH C TOYKH 3pPEHUS aTOMHO-

BajeHTHOCTh aTOMOB XHUMHYECKHX 3JEMEHTOB. 3aKOH | MOJEKYISPHOTO YUYCHUSI. Knaccudurmponats
MOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAS aTOMHAs | XMMHUYECKHepeaKIuu (10 YUCITy U COCTaBY PearupyIoIuxX
macca. OTHOCHTENNbHAsT MOJNEKYIsIpHas mMacca. MaccoBast | 1 oOpasyrommxcs BemiecTB). CocTaBmars  (HopMyssl
JIOJIST XMMHUYECKOT0 JIEMEHTaB coequHeHnH. KommuecTBO | OMHApHBIX BEUIECTB IO BAJCHTHOCTH M OTNPEIETSTH
BemectBa. Momb.  Momsipaass  Macca.  B3amMocBs3p | BaJeHTHOCTh 10 (opmynam BemiecTB. PaccraBisiTh
KOITMYECTBA, MAacChl M 4YHCIAa CTPYKTYPHBIX €AMHHIl | KOO(D(MHUIMEHTHl B YPaBHEHUSIX XHMHYECKHX PEAKIHH.
BemectBa. Pacuérel mo  ¢dopmynam  xumudeckux | HaOmionate m ommceIBaTh OOBEKTHI NMPH HPOBEIECHHUN




coeuHeHUH. DU3MYECKHE W XUMHYCCKUAC SBIICHUS.
Xumudeckas peaknus U e€ MPU3HAKW.3aKOH COXPAaHCHHS
MacChI BEIIICCTB. XUMUYECKHE YpaBHCHUS.
Knaccudukamuss XAMUYECKUX peakiuid (COCHMHEHUS,
Pa3IoKEHUS, 3aMEIICHHSI, 00MEHA).

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

Ou3uueckre  CBOWCTBA  O0paslOB  HEOPTraHMYECKUX
BEILIECTB — METAJUIOB MHEMETAJLIIOB.

OO0pasipl BemecTs KOMW4ecTBOM 1 Mok, Dusmueckue
siBlicHHsl (TUTaBJICHWE BOCKA, TasHUEC JIbJla, PACTHPAHUC
caxapa B CTYIIKE, KHIICHHE U KOHICHCAIUSIBO/IBI).
XuMuuecKkue sBIIEHUS (TOpEHHE CBEUYH, MPOKaTMBAaHUE
MEJIHOM MPOBOJIOKH, B3aUMOJEICTBUE COMIbI WIIM MeNa

C COJISTHOUM KUCIIOTOM).

HaGmromieHre  NPU3HAKOB  MPOTCKAHHS  XHMHUYECKHX
peakiuii (pa3ioxeHue caxapa, B3aUMOJICHCTBUE CEPHOU
KHCJIOTBI C XJIOPHIOM Oapusi, MOJTy4eHHUE U DPAa3II0KEHHE
runpokcuna menu (II) mpu HarpeBanum, B3auMoeHiCTBHE
xkemeza ¢ pactBopom comu mexu  (I).  OrmbiTer,
WIUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MacCCHI.
Jlabopamopnule onvimoi:

Co3zganue moaeneii MoneKyI(IIapoCTePKHEBBIX ).
Onucanue (busnuecknx CBOICTB 00pa31oB
HEOPTaHMYECKHX BEIECTB —METAJUIOB i HEMETAJIIIOB.
Habmionenne ¢usnveckux (IUIaBleHWE BOCKA, TasiHUE
JIba) W XUMUYECKuX (TOpEHHE CBeYH, MpPOKATHBAaHUE
MEIHOUIIPOBOJIOKH) SIBJICHUH.

Habmiogerne w onmcaHue TMPHU3HAKOB TMPOTEKAHHS
XUMHYECKUX PEaKINH Pa3HBIX THIIOB.

Buiuucnenua:

OTHOCUTENIbHOM  MOJIEKYJSIPHOM ~ Macchl  BELIECTB,
MOIISIPHOM MAacChl, MacChl BEI[ECTB, MAacChl M KOIMIECTBA
BEIIECTBA; MACCOBOM JIOMM XHUMHYECKOTO DIIEMEHTA II0
(dopMyne COemMHEHWS; MO YPaBHEHHAM XHMHYECKUX
peaxIwii: KOIMYeCTBA, MAacChl BEMIECTBA TI0 HM3BECTHOMY
KOJIMYECTBY, MACCE PEATeHTOB WIIM IPOJYKTOB PEAKIHH

JIeMOHCTpanuii u jabopaTopHBIX ONbBITOB. [IpoBOmuTh
BBIYHCIIEHHS 110 OPMYTIaM XUMHYECKHX COEIMHEHUH U
YpaBHEHMSAM XUMHUYECKMX  peakuuil.  [IpuMeHsaTs
€CTECTBEHHO- HayYHBIEMETO/bI NO3HaHUs (B TOM 4YHCIIe
HaOII0/IeHNe, MOJIETIMPOBAHKE, SKCIIEPUMEHT U OCHOBHBIE
OlepaIii MBICITUTEIFHON JIESTENbHOCTH (CpaBHEHHE,
KiaccuuKanms) BeicTpanBath pa3BEpHYTHIE
MICbMEHHBIEH YCTHBIE OTBETHI C OIIOPOIl Ha HH(POPMAIIHIO
3 y4eOHMKa M CIPAaBOYHBIX MaTepUalioB, I'PaMOTHO
UCTIOJIb30BaTh M3YYEHHBIM MOHATUHHBIN anmapar Kypca
XUMUH

HWroro no pazneny
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Paznen 2. Baxueiinme npeacTaBuTeId HEOPraHMYeCKHX BellleCTB




2.1

Boznyx. Kucnopon. Ilonstue

00 okcHIax

Bo3nyx — cmech razoB. CocraB Boznyxa. Kucnopoxg —
3JIEMEHT M TPOCTOE BeIIecTBO. HaxoxkaeHne Kucinopoaa B
npupone, GU3NIECKUC U XUMUYECKUE CBOMCTBA (PEaKIiu
ropenus). Oxcunpl. [Ipumenenune kucnmopopa. CrocoOb
TIOTYYCHUS KHCJIOpO/Ia B nabopaTopuu u
MPOMBINIICHHOCTH. KpyroBopoT KHCIIOpoga B TPHUPOJIE.
O30H — ajuToTpOITHAsS MoAUMUKAIIS Kucioposa. TermioBoi
3h(deKT  XUMHUYECKOW  peakiMy, TEePMOXUMHUCCKUE
YpaBHEHHUS, PK30- M JHJIOTCPMHUUCCKUE peaKIluu. TormBo:
yroilb W METaH. 3arps3HCHHE BO3IyXa, YCHICHHE
MapHUKOBOro 3¢ dekra, pa3pyiieHne 030HOBOTO CIIOS.
Xumuueckuii Ixcnepumenm:

Jlemoncmpayuu.

KauecTBeHHOE oOmperencHUe COAepKaHUsA KHCIOpOoaa B
BO3JlyX€

[Monyyenue, coOupaHue, pacrio3HaBaHWE U M3YyUCHHE
CBOMCTB Kkuciopoma. Habmionenne B3auMOACHCTBUS
BCIICCTB C KHCHOpO}IOM u yCJ'[OBI/Iﬂ BO3HUKHOBCHUSA H
MpeKpalleHus TopeHus(moxapa).

Jlabopamopnulii onvim:

O3HakoMJieHHE C O0pa3laMH OKCHIOB U OIHCAHUE HX
CBOMCTB.

Ipaxmuueckas paboma:

Ne 3. Tlonydenne u codupaHue KUCIOPOAA, U3YUCHUE €ro
CBOMCTB.

Buviuucnenus:

MOJIEKYJISIPHOW Macchl KHCIOPOAa U 030HA Ha OCHOBAHHH
aTOMHOM MacChl XMMHYECKOIO D3JIEMEHTA; KOJWYECTBa,
MacChl BEIIECTBA M0 YPABHEHISIM XUMHYECKUX PEaKIHI

Hcnonp3oBath XUMHYECKYHO CUMBONMKY  JUIf
cocTaBieHHS  (QOpPMYNT  BEHIECTB,  MOJICKYISIPHBIX
YpaBHEHMI XMMHUYECKUXPEAKLIUI ¢ ydacTHEM KUCIOpO/Ia.
XapakTepu3oBaTh  (ONUCHIBATB)  COCTaB  BO3JYyXa,
(m3nueckne ¥ XMMHYECKHE CBOICTBA KHCIOpOAA,
CIOCOOBI €ro TONydeHHUsl, NPUMEHEHHE W 3HA4YeHHE B
NPUPOAE M JKU3HM uenoBeka. CpaBHHMBATh pEAKIUU
TOpEHHUSI UMEAJICHHOTO OKHCIIeH . OOBSICHSITH CYyIIIHOCTh
HKOJIOTUUECKHX MPOOJIEM, CBS3aHHBIX C 3arps3HEHHEM
Bo3nyxa. CremoBarh mpaBuiaMm Oe3omacHOW padoThl B
71a00paTOpUU MPH HCIIONB30BAHIHA XUMHYECKOW TTOCYIBI
u 000pyJOBaHMs, a TaKXKe TMpaBWiaM OOpalleHusl ¢
TOpIOYNMH BemiecTBamu. [I1aHUpOBaTh U OCYIIECTBIATH
Ha TMPAKTUKE XUMHUYCCKUE OKCIICPUMCHTHI, IMPOBOJUTH
HaOIIONEHUs, JelaTh  BBLIBOALI IO pe3ynpTatam
9KCIEPUMEHTA TPH MTPOBEICHHUH JIA00OPATOPHBIX OIBITOBU
MPaKTHYECKOW  paboThl.  BprumcnsaTh  KOIMYECTBO
BelllecTBa, 00bEM Taza mo (GopMmynam. Y4acTBOBaTh B
COBMECTHOI1 paboTeB rpyrre. BeicTpanBath pa3BépHyThIe
NHUCbMEHHBICH YCTHBIE OTBETHI C OIOPOH Ha HH(POPMALIHIO
u3 ydyeOHMKAa M CIPAaBOYHBIX MAaTEpPHAJIOB, TPaMOTHO
HCIOJb30BaTh M3y4EHHbIH IOHATUIHBIN anmnapar Kypca
XUMUH

2.2

Bognopon. Ilonsitueo
KHCJIO0TaX U COIX

Bonopon — snemeHT u npocroe BemiectBo. HaxoxneHue
BOIOpPOZAa B IpHUpoAe, (QHU3NIECKHE W XUMHYECKHE
CBOHCTBa, MPUMEHEHHE, CIIOCOOHI momydeHus. KuciaoTs! u
com. MornsipHbIii 00BEM Ta30B. Pacuéreino XuMudeckum
YpaBHEHHSIM.

Xumuueckuit sxcnepumenm:

Jemoncmpayuu.

[Tomyuenne, cobupanue U pacro3HaBaHHE BOIOPOAA.
Bzaumoneiictere Bogopona ¢ okcumommenn (11).
JlabopamopHuwiil onvim:

B3anmogeiicTBre KUCIOT ¢ METaJUIaMH.

Ipakmuueckasn paboma

Ne 4. Tlonmyyenne u cobupaHue BOIOpPOIA, H3YUEHHE €ro

PackpsIBaTh CMBICT N3y4aeMbIX IIOHATHH U IPUMEHSTh 3TH
MOHSATUSL TIPU  ONHMCAHWM CBOICTB BEWIECTB U HX
TIPEBpAIICHAN. XapaxTepu3oBaTh (ommceIBaTh)
(dy3HYecKre U XUMHYECKHE CBOHCTBaBOAOPO/A, CIIOCOOBI
ero momydeHus, npumeneHue. Cobupate npubop mis
MOJy4eHHs] BOAOpoJa.  VIcmomp30BaTh  XMMHYECKYIO
CHMBONIMKY [UI1  COCTaBJCHHS  (OpPMyd  BEIIECTB,
MOJIEKYJISIDHBIX ~ YPAaBHEHUIl XUMHYECKHX pEakIuil ¢
y4acTHEM BOJOpOJAa. BBUHCIATE MOMSPHYIO Maccy
BEIIIECTB; KOJIMYECTBO BEIIECTBA, O0BEM Taza, Maccy
BemectBa; IIpoBoauTh  pacu€rbl MO  YpaBHEHUSIM
XUMHYECKHX PpeaknHil: KOJIWdecTBa, 00BbEMa, Macchl
BEIlECTBA TI0 HM3BECTHOMY KOJHMYECTBY, 00BEMY, Macce




CBOMCTB.

Boiuucnenua:

00béMa, KOJIHMYECTBA BEIIECTBA Ta3all0 €ro HM3BECTHOMY
KOJIMYECTBY BEIIECTBA MU 00BEMY;

00BEMOB Ta30B IO YPABHCHHIO PEAKIMH Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUITA30B

PEareHTOB WX MPOAYKTOB peakimu. ClienoBaTh npaBuiamMm
Oe3omacHoil paboThl B 1a00paTOPUU TP HCIONB30BAHUT
XUMHYECKOH MOCYy/Ibl HOOOPYIOBaHUS, a TAKXKE MPaBHIaM
obpalieHHss ¢ TOPIOYMMH  BEHIECTBAMH B  OBITY.
[InaHupoBaTh M OCYIIECTBISTh Ha MPAKTHKE XUMHUYECKUE
OKCTICPUMEHTBI, IPOBOAUTH HAOIOACHHUS, IeTaTh BHIBOJIBI
MO  pe3ynbTaTaM  JKCIEpUMEHTa.  YYacTBOBaTh B
COBMECTHOI1 paboTe B rpymie

23 Bona. Pacteops. [ToHsTHE 00 5 ®dusnueckre cBoiictBa Bonapl. Boga kak pacTBopurenb. | PackpbIBaTh CMBICT H3y4aeMbIX MOHATHH U MPUMEHATH 3TU

Xumuueckue cBoicTBa BoAbl. OcHOBaHMs. PacTBOpel. Ponb | MOHATHS TNpH  ONMCAaHMM CBOWCTB  BEIIECTB M HX

OCHOBaHMSX PacTBOPOB B TIPHPOJIE B JKM3HM ueloBeka. KpyroBopor | mpeepamenuii.  XapakTepu3oBaTh  (U3MYECKUE M
BOJIBI B IIPUpOAE. 3arps3HEHUE MPUPOIHBIX BoA. OXpaHa U | XMMHUYECKHEe CBOMCTBA BOJBI, €€ pOJb KaKpaCTBOPUTEINS B
OYMCTKA MPUPOAHBIX BoA. HackllleHHbIe U HEHACHIIIIGHHBIE | TPUPOIHBIX  mpoueccax.  CocTaBndTe  ypaBHEHUS
pacTBopbl. PacTBOprMOCTh BellecTB B Boje. MaccoBasi | XMMHUYECKHX peakluil ¢ ydactueM BOAbL OOBSICHITH
JIOJIsI BEIIECTBAB PacTBOPE. CYIIHOCTh  JKOJIOTMYECKHX MNpoOJIeM, CBS3aHHBIX C
Xumuueckuit IKcnepumenm: 3arps3HEHUEM IPUPOHBIX BOJI, CIOCOOBI OYMCTKH BOJIBIOT
Hemoncmpayuu: IpUMecei, Mepbl 10 OXpaHe BOJX OT 3arpsS3HEeHus.
PacTBopeHme BemecTB ¢ pa3IMyHONPaCTBOPUMOCTHIO. [InaHupoBaTh M OCYIIECTBIATHHA MPAKTUKE XUMUYECKUE
BzauMmozeiictBue BoOmpl ¢ MeTaaMu (HaTpHMEM U | SKCIIEPUMEHTHI, IPOBOJIUTH HAOIIOAEHMS, NETaTh BBIBOABI
KaJIbLIIEM). [0 pe3yiabTaTaM d3KCIEpUMEHTa IpU  IPOBEICHHU
HccnenoBanue pacTBOPOB KUCIOT HMIIENOYEH C IOMOIIbIO | JaOOpaTOPHBIX  ONBITOB M HPAKTUYECKOH pabOTEI
UHANKATOPOB. Jlabopamopnvie onvimel MccnemoBanne | CrenoBaTh npaBuiiaM 0e30IacHON paboThI B 1a00paTopum
O0COOEHHOCTEW pAcCTBOPEHHUS BEIIECTB C PA3NIUYHON | Ipu WCIOJB30BAHUM  XMMMYECKOM  MOCyIpl U
PpacTBOPUMOCTBIO. obopynoBanus. [IpoBOAUTE BBIYMCICHUS C IPUMEHEHHEM
IIpuroroBneHue pacTBOPOB C ONPENENEHHOM MACCOBOM | MOHATHA «MaccoBasi JOJsI BEIIECTBA B PacTBOPE».
JIOJIEHPACTBOPEHHOT O BEIIECTBA. BeicTpanBath pa3BEpHYTHIE INCEMEHHBIEU YCTHBIE OTBETHI
Ipaxmuueckas paboma ¢ ormopoil Ha MHPOPMAIHMI0 W3 y4eOHHKa M CIPABOYHBIX
Ne 5. IlpuroroBneHue pacTBOPOB C OMNpPEACNEHHON | MaTepHalioB, TIPaMOTHO  HCIOJB30BATh  H3yUCHHBIN
MAacCOBOM 10JIEUPaCTBOPEHHOIO BELIECTBA. MOHSTUHHBIAaNIapaT Kypca XUMHUH
Buviuucnenus:
C HCIOJIb30BAHUEM TIOHSTHS «MacCOBAsIONs BELIECTBA B
pacTBope»

24 OcHoBHBIE KJIacChI 11 Krnaccudukanus zHeopranmdeckux coenuHenuit. Okcuapl. | KnmaccuduumpoBaTh n3ydaemble BelIecTBa IO COCTaBY H
HEOPraHUYECKHX Knaccudukarms okcumo: coneodpasyromue (OCHOBHBIC, | cBolicTBaM. CoCTaBIsATh (OPMYIBI OKCHIOB, KHCIIOT,
COeTMHEHMIH KHCITOTHBIE, aM(OTEepHbIE) ¥  HEcoIeoOpa3ylollve. | OCHOBAaHHWH, COJIE M Ha3blBaTh HMX IO MEXIYHAPOTHOMH

Homenknarypa oxcupoB. ®dusznueckue H XUMHUYECKHE
cBolicTBa OKCHAOB. Ilomyderme oxcumoB. OCHOBaHWUSL.
Knaccudurkarmms ocHoBaHHA: MIETOYN W HEPACTBOPHMEIC
ocHoBaHus. HomeHknatypa ocHoBaHuil. dusnueckue u
XUMHUYECKHEC CBOMCTBaA OCHOBAHHH. Ilonyuyenue
OCHOBaHMH. Kucnortel. Knaccudukarmst KHCJIOT.
Homenknarypa kucinor. ®Pu3znyeckMe M XUMHUYECKHE

HOMeHKnarype. I[IporHo3upoBaTh CBOMCTBa BELIECTB Ha
OCHOBE OOMMX XMMHYECKHX CBOWCTB HW3YUECHHBIX
KJIaCCOB/TPYNIT BEIIECTB, K KOTOPHIM OHH OTHOCSTCSI.
CocTaBnsiTh ~ MONEKYJISpHBIE  YPaBHEHUS  pEaKmui,
WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA M CIOCOOBI
TIOJTYYCHHS BEIIECTB M3yYEHHBIX KIIACCOB/TPYII, a TaKKe
HNOATBEPXKIAAIOIINX TEHETUYECKYIO B3aMMOCBSI3b  MEXIY




cBoOiicTBa KHCIOT. Psga aktmBHocTH MetayuioB H.H.
bekerosa. Ilonyuenne xucnor. Conu. Homenkiarypa
coneii. dusnueckne U XUMHUYECKHE CBOMCTBA COJICH.
ITonyuenue coneil. I'eHeTnyeckas CBsI3b MEXAY Kiaccamu
HEOPraHUYECKUX COEeTUHEHUH.

Xumuueckuit 3kcnepumenm:

Jlemoncmpayuu.

OO0pas3ibl HEOPraHUYECKUX BEIISCTBPA3TUYHBIX KJIACCOB.
OnbIThl, WUIIOCTPUPYIONINE  XUMHYCCKHE CBOMCTBA
KJIACCOB HEOPTaHUYECKUX BEIIECTB.

Jlabopamopuvie onvimur OnpeieNiecHue pacTBOPOB KUCIOT
Y 1IeTI0Yel ¢ MOMOIIBI0 MHAUKATOPOB.

N3ydenne B3anMoieCTBUS KUCIIOT ¢ METaJlJIaMH, peaKIui
HEWUTpalu3aluu.

B3auMopeiicTBue pacTBopa CEpHOW KHUCIOTBI C OKCHIOM
menu (II).

ITonydeHune HepaCTBOPUMBIX OCHOBAHHUH.

BrITecHEHUE OJTHOT'0 MeTajIa APYTUMHU3 PacTBOpa COJH.
Ipaxmuueckas paboma

Ne 6. Pemenme »sKcnepuMEHTANBHBIX 3afad IO TeMeE
«BaxHeWme KI1acChIHEOPraHU4EeCKUX COCIUHEHUID).
Buviuucnenus:

[0 ypaBHEHUSAM XUMHYECKOM peakuuu: KOJIMYEecTBa
BEIIeCTBa, 00BEMA, MAacChl 0 M3BECTHOMY KOIUYECTBY
BEIIECTBa, 00bEMY, Macce pEeareHTOB WIH IPOIYKTOB
peaxiu

HUMH. [IpOM3BOIUTH BBMHCIEHHS 110 YpaBHEHUSIM
XHUMUYECKHX peakumil. [ImaHnpoBaTh W OCYIIECTBIIATH HA
NPaKTHKE  XUMHWYECKHE  OKCIEPHUMEHTHI, MPOBOIUTH
HaOMIONeHNs, JenaTh  BBIBOABI 110 pe3yJbTaTam
SKCTIEPUMEHTA TIPH TPOBE/ICHUH JIaOOPATOPHBIX OIBITOB U
npakTHdeckux pador. CrenoBaTh NpaBWiaM Oe30I1acHOM
paboTsl B 1labopaTtopun IpH MCIOIb30BAHUN XHUMUYECKOH
nocyael ¥ obopynoBaHus. BrictpauBarh pa3BEpHYTHIE
MICBMEHHBIEH YCTHBIE OTBETHI C OMOPOI Ha MH(OPMAIIHIO
3 ydyeOHMKA M CIPaBOYHBIX MAaTepHajOB, TPaMOTHO
WCTIONB30BaTh M3YUEHHBIH MOHSTUIHBIA amnmapaTt Kypca
XAMHHA

Uroro o pazneny: 30
Paznen 3. Ilepnonuyeckuii 3axon u [lepuoanyeckas cucrema xumuueckux dnemenToB JI. U. Menneneesa. Ctpoenue
aToMOB. XHMHYECKas CBsI3b. OKHCIUTETbHO-BOCCTAHOBHTEIbHbIE PeaKIuu
31 [epuoaraecknii 3aKOH 7 ITepBrie TIOMBITKH KIacCHUKAIMA  XUMHUYECKHX | PackppIBaTh CMEBICT IeprogudecKoro3akoHa. OmHMCHBATH

snemeHToB /.
Menpneneena.
Crtpoenne atoma

" Ilepnoauueckas
CHCTEMa XHMHYECKHX

.

sneMeHToB. lloHSATHE O Tpymmax CXONHBIX DSJIEMEHTOB
(TmenmovyHple W IIET0YHO3EMENbHBIE METAIIBI, TaIOTEHBI,
WHEpPTHBIE Ta3bl). OJIEMEHTHI, KOTOpBIE OO0pa3yroT
aMm(poTepHBIE OKCHIOBI W THUAPOKCUABL llepmommdeckmii
3aKkoH. [lepronndeckasicucteMa XUMHYECKAX DIIEMEHTOB
AN Menneneena. Koportkonepuonnast Hu
mHHONIepronHast  ¢opmbl  [leprommdeckoil  cHCTEMBI
xumuueckux snemeHtoB .M. MenneneeBa. Ilepuonsl u
rpynnbl. DU3MYECKUH CMBICI TMOPSJIKOBOIO HOMEPA,
HOMEpPOB TIeproan TPYIIb! daeMeHTa. CTpoeHHe aTOMOB.
CocraB atoMHBIX sipep. M3oTtombl. Dnektporbl. CtpoeHne

ctpoenue Tadmuirs! «lleproamaeckas cucreMa XUMHUIECKIX
anementoB .M. MenneneeBa». MonenupoBaTh CTpOEHHE
aToMa, DJHEPreTHMYECKUX YPOBHEH W NOAYPOBHEH IpHU
MOMOIII PHUCYHKOB, 3JEKTPOHHBIX KOH(UTYypamuii u

3JIEKTPOHHO-  TpaUIecKux dopmyiL. [osicHaTh
(dU3HYeCKHi CMBICT IOPSIKOBOIO HOMEpa, HOMEpOB
nepuofa ¥ TPYNIBl  3JeMeHTa.  XapaKTepH30BaTh

XUMHIYECKHE AJIEMEHTHI IEPBEIX TPEX MEPHUOAOB, Kaluii,
KaIbUMA M WX COEAMHEHUS MO TMOJOKEHHIO B
[epnommueckoii cucreme J[.M. MenneneeBa. OOBACHATH
o0mpe  3aKOHOMEPHOCTH B  W3MCHCHHH  CBOWCTB




JJIEKTPOHHBIX 000JI09eK aTOMOB NepBbIX 20 XMMHUECKHX
aneMeHTOB [lepnoanueckoit cucrems! J[.M. Menneneesa.
XapakTepucTHKa XHUMHYECKOTO JJIeMEHTa M0  €ro
nonoxenuto B [lepuonnueckoiicucreme JI.11. Menneneesa.
3aKOHOMEPHOCTH W3MEHEHHUS panuyca aTOMOB
XUMHYECKHX 9JIEMEHTOB, METATHYECKUX u
HEMETaJUTMYECKUX CBOMCTB 10 TpYyNIaM U IIePUOAAM.
3nauenue Ilepuommueckoro 3axkoHa u Ilepuonuueckoit
CHCTEMBI XMMHUYECKHXIJIEMEHTOB JUIS Pa3BUTHA HAyKH U
npaktuku. .M. MeHneneeB — y4€HbIi UrpaskJaHuH.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

B3anmogeiicTBue THAPOKCHIA IMTHKAC PACTBOPAMH KUCIIOT
U HICI0YECH.

MopnenupoBanie CTPOSHUS MOJIEKYJI TIPH  TIOMOIIU
PUCYHKOB, MOJEJIECH, DJJIEKTPOHHBIX M CTPYKTYPHBIX
¢dopmyn.Tabnuna «Ilepuoanydeckas cucteMa XUMHYECKHX
snemeHToB J[.1. MenneneeBay.

Jlabopamopnuie onvimut

OsHakoMJIeHHE ¢ 00pa3liaMy METAJUIOB U HEMETAIIJIOB

XHUMUYECKHX 3JIEMEHTOB (M3MEHEHHE paJNyCOB aTOMOB,
AIIEKTPOOTPUIATEIFHOCTH, BAJICHTHOCTH) U MX COSTMHEHHUH
B TpeseNlaX MalbIX IIEPUOAOB M TJIABHBIX HOATPYII C
Y4ETOM CTPOCHHS UX aTOMOB;

Y4acTBOBaTh B COBMECTHOH pabOTEB Iape WK IPyIIIE.
BeicTpanBaTh pa3BEpHyThIEC IMCHMEHHBIEN YCTHBIE OTBETHI
c omopoi Ha uHpOpManMIO W3 Yy4eOHMKAa W JPYTrUX
WCTOYHUKOB, B TOM unciie VlHTepHeTa

39 Xumuueckast CBSI3b. 8 Xumuueckasi  cBsi3b.  KoBanentHas (momsapHass U | Mcmomb30BaTh XMMHUYECKYIO CHMBOJIMKYUISL COCTaBJICHUS
OKHUCIIUTENBHO- HETIONIApHAsT) CBSI3b. DJIEeKTPOOTPULIATENBHOCTh | ()OPMYJI  BEIIECTB, 3JEKTPOHHOrO OanaHca peakiuil.
BOCCTaHOBUTEIIBHBIC XUMHYECKHX ayieMeHTOB. MonnHas cBs3p. Cremenp | OnpenensiTh CTENEHb OKHUCICHHS AaTOMOB XUMHYECKHX
peaxuuu OKHCIJIEHHS. OKHCIIUTENBHO- BOCCTaHOBUTENBHBIC | AJIEMEHTOB 1O (opMylaM U COCTaBJISATH  (POPMYJIbI

peakuun. [Ipoiieccbl OKUCIGHUSI M BOCCTAHOBJICHUs. | OMHAPHBIX COEJMHEHWI MO CTENEeHH OKHCICHHUS aTOMOB
OKHUCIUTETHN u BOCCTAHOBMTEIIH. XUMUUECKUH | XUMHYECKUX dJIeMeHTOB. OTmpenensiTs OKUCIUTENb U
IKCIIEPUMEHT: H3y4eHHe 00pa3lOB BEIIECTB META/NIOB M | BOCCTAHOBUTENb. PaccraBiarh KO3(D(GUIMEHTH B CXeMax
HEMETAJJIOB, B3aWMOJCUCTBHE THAPOKCHAA LMHKA C | IPOCTBIX  OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIX —PEaKIUit
pacTBOpaMH KHCJIOT M MIEJOYel, MPOBEACHHE OIBITOB, | METOIOM 3JIEKTPOHHOrO Oananca. HabmoqaTe XuMmdeckue
UTIOCTPHUP YIOIIINX TIPUMEPhI OKHCIIUTENFHO- | OMBITHI MO IUIaHy, AaHAJTU3UPOBATh W JETAaTh BBHIBOIBL
BOCCTAHOBUTENBHBIX  PEaKLMN (ropenmue, peakuuu | Mcnonws3zoBate UKT g cozmaHus Mozaenei, moaAroTOBKH
Pa3MOXKEHHUS, COCTUHCHUS ). Mpe3eHTalnil, MJOKIagoB IO  Teme.  BricTpanBath
Xumuueckuit 3xkcnepumenm: pa3BEPHYThIE MUCbMEHHBIEN YCTHBIE OTBETHI C OIOPOM Ha
Jlemoncmpayuu: WHPOPMALINIO W3 yIeOHUKA M IPYTHX UCTOYHHKOB, B TOM
OnpITE, WUTFOCTPUPYIOIIAE TPUMEPHl OKHCIHUTENBHO- | uncie MHTepHeTa

BOCCTAHOBUTENBHBIX  peaknuid  (TOpeHHme,  peakiuu

Pa3IIOXKEHHUS, COSTMHEHMSI)

HWroro mo pazgemy 15

Pe3epBHOE Bpems 3

OBHIEE YMCJIO HACOB I10 68

[MPOTPAMME




9 KJIACC

Ne HauMeHOBaHME pa3aeioB Kommaectso

/n 4acoB
U TeM y4eOHOro peMeTa

Coneprxanue o0ydeHust

OCHOBHBIE BUJIBI JICATEILHOCTH
o0yJarommxcs

Paznen 1. BemecTBO M XHMUYeCKHe peaKIUH

11 [oBTOpenue u yriryoeHue 5
3HAHUHOCHOBHBIX Pa3/IesioB
Kypca 8 kinacca

Ilepuonuueckuit  3axkoH.  Ilepuomguueckas cucrema
xumudeckux siemeHtoB .M. MenneneeBa. CrtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMHMYECKHX 3JIEMEHTOB TEPBBIX TPEX NMEPUOJIOB, KaJus,
KaJIbIUA U UX COSTUHEHUH B COOTBETCTBHUH C TOJIOKEHHEM
aneMeHTOB B Ilepmonuueckoil cucTteMe M CTPOEHHEM MX
atomMoB. CTpoeHME BellecTBa: BUABI XUMHUYECKOH CBS3H.
Tunel KpUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT THUMNA KPUCTALUIMYECKON PEETKH W BUAA
XUMHU4Yeckoil cBs3u. Kilaccudukanus v HOMEHKIIATypa

HEOpPraHM4YeCcKUX  BEIIEeCTB. XHWMHYECKHE CBOMCTBa
BEILIECTB, OTHOCAIIMUXCA K  pa3MYHbIM  KjaccaMm
HEOPraHWYECKUX  COEJUHEHMH, TeHeTHYecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Xumuueckuit Ikcnepumenm:

Lemoncmpayuu:

O3HAaKOMJICHUE C MOZIEISIMU KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB

(rpaduta 1 aMasa), CIIOKHBIX BEIIECTB (XJIOpUAa HATPUS)

XapaKTepI/I?)OBaTb XUMHUYECKUE DBJIEMCHTHI IIEPBLIX Tpex
NEpuoa0oB, Kajlusd W KaJdblUd IO HUX IIOJOXCHHIO B

Ilepuomnueckoit  cucreme JI. WM.  MeHzeneesa.
KnaccudunmpoBarh ¥ Ha3plBaTh  HEOPraHUYECKHE
BEIIECTBA M3Y4YEHHBIX KiaccoB. OmuceiBaTh  0oOmue

XMMHYECKHE CBONCTBA BELIECTB PA3JIUYHBIX KIIAaCCOB,
MOATBEPXKIaTh CBOMCTBA NpUMEpaMU  MOJEKYISPHBIX
ypaBHEHMH XMMUYecKuX peakuuid. Ormnpenensite BUA
XUMHUYECKON CBSI3M U TUIl KPHUCTAJUIMYECKOW PEHIETKU
Bewiecrea.  IIporHosupoBaTe  CBOMCTBA  BEILUECTB B
3aBUCUMOCTH OT UX CTpO€HUsl. BricTpauBaTh pa3BEpHyTHIE
MICbMEHHBIEH YCTHBIE OTBETHI C OIOPOW Ha MH(OPMAIHIO
3 ydueOHMKa W CHPaBOYHBIX MAaTepualioB, TPaMOTHO
WCIOJb30BaTh W3YYEHHBIN IOHATUHWHBIN ammapaTr Kypca
XUMHU

1.2 OcHOBHBIE 3aKOHOMEpHOCTH 4
XUMHYECKHX PeaKuuii

Krnaccndpukanus XUMHYECKHX pPEakIHd M0 pa3ingHbIM
IpU3HaKaM (II0 YHCITy MCOCTaBy y4acTBYIOIINX B PEAKLUH
BEILIECTB, M0 TEIIOBOMY J(deKTy, M0 H3MEHEHHIO
CTENEHEl  OKHCIEHUs XUMHYECKHX OJJIEMEHTOB, IIO
00paTUMOCTH, IO YYaCTHIO KaTalu3aTopa). OK30- H
9HJIOTEPMHUYECKNE peakuny, TEPMOXUMHUYECKHE
ypaBHeHus. [IoHsATHE O CKOPOCTHM XMMHUYECKOH peaklUu.
[TorsitTne 006 0OpaTHMBIX W HEOOPATUMBIX XHMHUYECKUX
peakumsix. [loHSTHE O TOMOTEHHBIX W TE€TEPOr€HHBIX
peakuusx. Ilonsatre o xatamuse. IloHATHE 0 XUMUYECKOM
paBHoBecnn. (DakTOphl, BIMAIOIME HAa  CKOPOCTh
XMUMHYECKOM pEeakuu W TONOKEHHE XHMHUYECKOTro
paBHOBECHSL. OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC
peakumy,  3JEKTPOHHBIH  OajgaHC  OKHCIHTEIbHO-
BOCCTaHOBUTEIBHOW peaknnu. CocTaBlieHWE ypaBHEHHH
OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX peakiuii c
HCTIONB30BaHMEM METO/IadIEKTPOHHOT 0 OaIaHca.
Xumuueckuil Ixcnepumenm:

PackppIBaTh CMBICIT N3y4aeMbIX TIOHATUH 1 IPUMEHSTh 3TH
MOHATUSL TIPU ONMCAaHMM CBOWCTB BEIIECTB M  HX
npeBpamiennii. KnaccupumupoBats XUMIYECKHE PEAKLUU
[0 Pa3JIMYHBIM IPH3HAKaM. Y CTaHABINBATh 3aBUCUMOCTh
CKOPOCTHXUMHYECKOH PEaKIHH OT Pa3IMYHBIX (HaKTOPOB.
[Tporao3npoBaTh BO3SMOXKHOCTH NPOTEKAHHS XUMHIECKUX
NpEeBpaIIeHHH B pa3nuyHbIX ycnoBusix. Omnpenenirs
okuciuTenb ¥ BocctaHoButenb B OBP. CocraBmats
3EKTPOHHBIN OamaHC  peaxmuu. [IpousBoauTh
BBIUHCIICHHS TI0 XHMHUYECKAM YPaBHEHHSAM. Y 4acTBOBATH B
COBMECTHOH paboTe B mape WM Tpymme. BricTpanBaTh
pa3BEPHYTHIEC MICHMEHHBIE M YCTHBIE OTBETHI C OTIOPOI Ha
nHpOpMaNMio W3 ydeOHWKAa W CHPAaBOYHBIX MATEPHAJIOB,
TpaMOTHO UCHONb30BaTh U3yYEHHBIN MOHATUIHHBIAAIIIAPAT
Kypca XUMHHA




Jlemoncmpayuu.

HccnenoBanne 3aBUCUMOCTH  CKOPOCTH XHUMHYECKOU
peaKuuu OT BO3JEUCTBUSPA3INYHBIX (haKTOPOB.

OMNbITEL, WUIIOCTPUPYIOLIME MPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX  peaknuuid  (TOpeHue,  peakiuu
Ppa3JoKeHus], COeTUHEHHS).

Buiuucnenus: wonudectBa BemiecTBa, 00bEMa W Macchl
pEareHToB WIM TPOAYKTOB IO YPaBHEHHSM XUMHYECKUX
peakuui

1.3

DneKkTponuTuIecKas
quccormanysi.  XuMHUIeCKue
peaxIyu B pacTBOpax

Teopust 2IEKTPOTUTUUECKON TUCCOLMAIIUN. DIEKTPOITUTHI
U HEICKTPONUTHl. KaTHOHBI, aHHWOHBL. MeEXaHU3M
JUCCOIMAITAM  BEIISCTB C  PAa3JIMYHBIMH  BHJIAMHU
XuUMH4Yeckoi cBs3u. CremneHb nuccoruanui. CHIbHBIC H
cabble  JNEKTPONIUTHL. Peakiiuu HOHHOrO  OOMeEHa.
YcnoBust IPOTEKAaHHUS PeaKIyil HOHHOTO OOMeHa, [TOJTHBIC 1
COKpaIIE€HHbIE HOHHbIE YypaBHeHHs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAaHMH M COJICH B CBeTe MpPEACTaBICHUH 00
3JIEKTPOJIMTUYECKOW  JIUCCOLMALIMH. KauectBenunnIie
peakuuu Ha uHOHbL. IloHATHE O ruAponu3e CcoJeH.
Xumuueckuit 3kcnepumenm:

Lemoncmpayuu:

HccnenoBanue 3MeKTPONPOBOAHOCTHPACTBOPOB BEIIECTB,
mpouecca JAUCCOLMALMM  KUCIOT, WIeJNo4Yed M conel
(BO3MOXKHO HCIIONIB30BAHUEBUACOMATEPHUATIOB).

OnbITEl, WUTIOCTPUPYIONIHE TPHU3HAKA  MPOTEKAHUS
peakimii  WoHHOro oOMmeHa (oOpa3oBaHHe oOcajka,
BbIJICJICHIE Ta3a,00pa30BaHUEe BOJHI).

PacnozHaBaHue HEOpPraHMYECKUX BEIIECTB C ITOMOIIBIO
KadeCTBEHHBIXPEAKIINI Ha HOHBI.

Jlabopamopnwiil onvim:

W3ydeHne mpHU3HAKOB NPOTEKAHUS pPEAKIMH HOHHOTO
o0OMeHa B pacTBOpax »3JIEKTPOIUTOB (C oOpazoBaHHEM
ocajika, BBIICTICHUEM Ta3a, 00pa30BaHUEM BOJIBI).
Ilpaxmuueckas ~ paboma: Ne 1
SKCIEPUMEHTAIBHBIX3a]a4 10 TEME.
Buviyucnenus: o ypaBHEHHAM XUMHYICCKUX PEAKITHN

Pemenue

PackpbIBaTh CMBICT M3y4aeMBbIX MOHSTHMN,a TAKXKE CMBICIT
TEOPHH DJICKTPONUTHYECKON auccormanmu. OOBICHATH
NPUYMHBl  3JIEKTPONPOBOIHOCTH  BOJHBIX  PAaCTBOPOB
BEILIECTB, pa3in4aTh Cladble U CUIIbHBIE AJIEKTPOJIHTHI.
CocTaBisTh YpaBHEHUA JUCCOLHUAlUU KUCIIOT, IJ_[GJ'[O‘{GI\/II nu
CoJel, MOJHbIE M COKpalIEHHbIE HOHHBIE YpaBHEHHUS
XUMHNYCCKHX peaKum‘/'I HOHHOTI'O 06M€Ha,KpaTKI/Ie HOHHBIC
YpaBHEHHs IPOCTbIX  peakUud THIPOIM3a  COJEH.
XapakTepHu3oBaTh 00IMEe XUMHUYECKHE CBOMCTBA BEIIECTB

pa3IuYHBIX KJ1acCoOB Ha OCHOBE TEOpUn
UIEKTPOIINTUYECKOH  UCCOLMALIUM; MOATBEPK AT
CBOIICTBA MpUMEpPaMHM  MOJEKYISIPHBIX W HOHHBIX
YpaBHEHUH XUMHUYECKHUX peakuui. Pemats

9KCIIEpUMEHTAIbHbIE 3a/auu o Teme. IlmaHupoBaTths u
OCYILECTBIIATb HA TMPAKTUKE XUMHYECKHE SKCIEPUMEHTHI,
NPOBOANTH HAOIIONCHUS, IENATh BBIBOABI 10 PE3yIbTaTaM
9KCIEPUMEHTa NPH MIPOBEICHNH J1a00PaTOPHBIX OIBITOB U
npakTuyeckux pador. CrenoBaTh NpaBuiiaM 0Oe30MacHON
paboThI B 1a0OpaTOPHU IIPH UCTIOIb30BAHHN XUMUYECKOH
nocyapl ¥ obopynoBanus. IIpoBogWTH BBIYMCICHHS IO
XUMHWYECKHM YPAaBHEHHMsSM. Y4acTBOBaTb B COBMECTHOMN
pabore B mape wiu Tpynne. BeicTpanBaTh pa3BEPHYTHIE
NMCHMEHHBIEH YCTHBIE OTBETHI C ONOPOil Ha HH(OpMAaIHIO
13 ydeOHHKa U APYTUX MCTOYHUKOB MH(OpMAIMH, B TOM
yucnelnrepuera

Hroro no pazneny
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Pasnes 2. Hemera/uibl M UX COCIUHEHUSA

2.1

OOmmast

XUMHUYCCKHUX

XapaKTCPUCTHKA|

3JICMCHTOB

OOmasi  xapakTepuctuka rajoreHoB. OcoOeHHOCTH
CTPOCHHSI ATOMOB, XapaKTEpPHbIE CTENECHH OKHCIICHHS.
Crpoenrie M (hu3MvecKHe CBOMCTBA MPOCTHIX BEUIECTB —

OOBsCHATE O0ImUE 3aKOHOMEPHOCTH B H3MEHCHUHU
CBOWCTB HEMETAJIJIOB M MXCOSTMHEHHH B TIPE/IETaX MaJIbIX
MEpUOIOB W TIaBHBIX moarpynm  [lepuoamdeckoit




VIIA-rpynnsl. ["anorenst

TaJIOTCHOB. XWMHYECKHE CBOIMCTBa Ha MpHUMEpe XJopa
(B3aumozericTBIe c MeTaJUIaMH,  HEMETaJUIaMH,
mierioyamu).  Xyoposomopon.  ConsHas — KHCIIOTA,
XUMHYCCKHE  CBOWCTBa, IOJNydCHHWE, IPUMCHEHHE.
JeiicTBUE XII0pa ¥ XJIOPOBOJIOPOIa HA OPTaHU3M YEJIOBEKA.
BaxHeirve XJI0puIbl 1 X HAXOKICHUEB TIPUPOJIC.
Xumuueckuii Ixcnepumenm:

Jlemoncmpayuu.

OnbIThl, OTpaXkaome (UIUUCCKHE U XUMHYCCKUC
CBOWCTBA TaJlOr€HOB W MX COCAWHEHHH (BO3MOXHO
UCIOJIb30BAHUE BUCOMATECPHATIOB).

O3HakoMJICHHE ¢ 00pa3iaMu XJIOPHI0B(TaJIOTCHUIOB).
Jlabopamopnwiti onvim:

N3ydyenne cBOWCTB consiHOW  Kucnotel. IIpoBenenue
KayeCTBEHHBIX PEAKIIUN Ha XJIOPHUI-HOHBI.

Ilpaxmuueckass paboma Ne 2: TlomydeHue COJSTHOW
KHCJIOTBL,U3y4EeHUE €€ CBOMCTB.

Boviuucnenus: o ypaBHEHHUSIM XUMHYECKUX PEaKIMH, eCln
OJIIH U3 PEareHTOB JAaH B M30BITKE

CHCTEMBI XUMUUYECKUXIIEMEHTOB C YIETOM CTPOCHHSA HX
aTOMOB. XapaKTepu3oBaTh (PU3UUECKUE M XUMUUYECKUE
CBOMCTBa IIPOCTBIX BEIIECTB rajJlOreHOB (Ha IIpUMepe
XJIOpa) U CJIOXKHBIX BEIIECTB (XJIOPOBOAOPOJA, XJIOpUIA
HaTpus), CIOCOOBI MX IIONy4eHMS, IPUMEHEHUE WU
3Ha4yeHHE B NPUPOJEC U KU3HU uenoBeka. Omnpenenarsb
XJIOPHI-UOHBI B pacTBOpe. I11aHnpoBaTh U OCYIIECTBIATh
Ha MpPaKTHKE XUMHUYECKHE SKCHEPHMEHTHI, IIPOBOAUTH
HaOMIOJeHNsd, JAenaTh  BBIBOABI 110  pe3yabTaTraM
9KCHEPUMEHTA IIPU IPOBEAECHHUH JIAOOPATOPHBIX ONBITOB U
npakTHdeckux pabor. CrenoBarhs npaBuiaM Oe30IacHOM
padoTHI B J1a00OPaTOPHHU IIPU UCIIOIB30BAHUM XUMHUYECKOH
nocyznsl U 000pynoBaHMS. BbicTpauBaTh pa3BEPHYTHIE
MICbMEHHBIEH YCTHBIE OTBETHI C ONOPOi Ha HH(popManuio
n3 y4eOHMKAa M CIIPaBOYHBIX MAaTEPHAIIOB, T'PAMOTHO
UCIIONB30BaTh M3YYEHHBIN NMOHATHHHBIN ammapaTr Kypca
XUMHH

2.2

Oomas XapaKTepUCTHKA
XAMUYECKUX dIeMEHTOB VIA-

TPYIIIBL Cepa u
COCIMHEeHUS

ed|

OOmiasi  xapakTepuCTHKa 3JleMeHTOB  VIA-rpymmsl.
OCOOEHHOCTH CTPOECHUSATOMOB, XapaKTepHBIC CTEICHH
okucieHusa. CTpoeHne u Gpu3nyecKue CBOHCTBa IPOCTHIX
BEIIECTB — KUCIOpoJa W  Ccepbl. AJIIOTPOINHBIE
Momu(UKaIUK KHACIOpoda W cepbl. XHMHYECKHe
cBoiicTBa cepbl. CepoBOIOPOJ, CTpOEHHE, PU3MUEeCKHe U
XMMUYECKHE  CBOICTBa. Oxcumpl  ceppl  Kak
MpeCTaBUTEIN KUCIOTHBIX OKcuaoB. CepHasl KHCIOTa,
(dusnueckue MW XMMHYECKHE CBOWCTBa (OOINME Kak
MPECTABUTENS KJIAacCa KHUCIOT U  Clenu(UIecKue).
XUMHYECKHE  peaKluH, JIeKale B~ OCHOBE
MIPOMBIIIICHHOT'O CIIO0C00a MONTYYSHUS] CEPHOI KHUCIOTHI.
IIprmmenerne. Comu cepHON KHCIIOTHI, KadeCTBEHHAs
peakmst Ha cynbdaT-uoH. HaxoxkmeHwe cepsl u €€
COCIMHEHUII B TMpHUpoAe. XUMHUYECKOE 3arps3HEHUE
OKpY’KaIOIIEH Cpeibl COSTMHEHMAMH Cephbl (KHUCIOTHBIE
JIOK]TH, 3aTPS3HEHUEBO3/IyXa U BOJOEMOB), CIIOCOOEI eTo
MIPEAOTBPAICHUS.

Xumuueckuit 3xkcnepumenm:

Jemoncmpayuu.

O3HakoMJIeHHE ¢ 00paslaMy cepbl M e€COeINHEHUSIMU
(BO3MOXHO MCTIONBH30BAaHHIE BHCOMATEPHAIIOB).
HaOmionenne mpomecca oOyriuBaHWsL caxapa  IOJ

OOBsICHATH 00IIME 3aKOHOMEPHOCTUB U3MEHEHHH CBOMCTB
aneMeHTOB VIA-rpynmbl W HMX COEAMHEHHHA C Y4ETOM
CTPOCHHA HX aTOMOB. XapaKTepH3oBaTh (PU3HUECKHE MU
XUMHUYECKHE CBOMCTBA IPOCTOrO BELIECTBA CEPbl U €€
COeMHEHUN (cepoBOIOpOa, OKCHIOB CEphbl, CEPHOU
KUCIIOTBI,  Cynb(aToB), CHOCOOBI WX  IOJYYEHHS,
IPUMEHEHUE U 3HAa4YeHHE B MPHUPOJE M KU3HHU YEIOBEKa.
OmpeznensaTs Hamuuue cyi1b(aT-MOHOB B  PacTBOPE.
OOBSICHSTH ~ CYIIHOCTh ~ JKOJOTMYECKHX  HpOOIeM,
CBS3aHHBIX C  TepepadOTKONH COSAMHEHWH  Cephl.
[TnanupoBaTh M OCYIIECTBIAThHA MPAKTHKE XHMMUYECKHE
9KCTIEPUMEHTHI, MPOBOANTH HAOIIOAEHHUS, JETATh BHIBOIBI
Mo pe3ynapTaTaM 3kcnepuMmeHnTta. CremoBaTh IpaBHIaM
Oe3omacHoi paboTel B Ja00OpaTOpuy IMPH HCIONB30BAHUH
XUMHYECKON Tocyabl ©u o0opymoBaHus. I[Ipou3BomuTh
BBIUHCIICHHS 110 XUMHYECKUM ypaBHEHUsIM. VIcronp30BaTh
NIPY BBITIOJIHEHUM YYEOHBIX 3aJaHWN TEKCTHl ydeOHHKa,
cnpaBouHble Matepuansl  (Ilepumommueckyio  cucremy
xuMmmdeckux anmemeHToB J[. M. MenneneeBa, TaOmuiy
pacTBOPUMOCTH KHUCJIOT, OCHOBaHMA W cojJell B BOJE,
JIEKTPOXMMHUUECKHHA  psA  HaNpsDKEHHH  METajlIoB).
Hcrions30BaTh TP BBHIOTHEHWH Y4YeOHBIX 3a/JaHUN U B
IpoLlecCce  UCCIEN0BATENbCKOM AEATENBHOCTH HAay4dHO-




JIeICTBUEM KOHILIEHTPUPOBAHHON CEPHOM KHUCITOTHI.
Jlabopamopuvie  onvimuvl:  V3ydeHWE  XUMHUYECKHX
CBOWCTB pa30aBIICHHOW CepHOW KHUCIOTHL [IpoBeneHme
Ka4eCTBEHHOH peakuuy Hacynb(aT-uoH ¥ HaOIIo/IeHne
TpU3HaKa e€ MPOTeKAHUS

MNOMYJAPHYIO JIMTEPATYPY XHUMHUYCCKOro COACPI)KaHUA,
CIIpaBOYHBIC MAaTEpUaJbl, pECYPChI HHTCpHCTa

2.3

Oomas XapaKTepHCTHKA
XUMHMYECKUX 3JIEMEHTOB VA-
rpynmsl. Azot, gochop U ux
COE/IMHEHUS

OOmasi  XapakTepHCTHKa  JJIEMEHTOB  VA-TpyIIIbL.
OCoOeHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTEIEHU
OKHCIIeHHs. A30T, pacnpocTpaHeHHE B  IPHPOIE,
(husnyeckre U XUMHYECKHe CBoWcTBa. KpyroBopoT a3ora B
npupore. AMMHAK, ero (QuanvecKMe W XUMHUYECKHUE
CBOICTBa, MonydeHne U npumeHenne. Conu aMMOHUS, X
¢u3nueckue W XUMHYECKUE CBOWCTBA, INPHMEHEHHE.
KavecTBeHHast peakuusi Ha HWOHBI aMMOHHS. A30THas
KUCIIOTa, €€ TmoiydeHue, (GU3MYECKUe M XUMHUYECKUE
cBOiCTBa (00IIME KaK MPENCTaBUTENS Kiacca KUCIOT U
crnietduueckue). Mcrnonb3oBaHHe HUTPATOB M CONEi
aMMOHMSI B  KauyeCTBE MHHEPAJIBHBIX  YHOOpEHHH.
XuMmH4ecKkoe — 3arpsi3HEHHe  OKpYXalolied  cpenpbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE NOXKIH, 3arpsa3HEHHe
BO3JlyXa, TO4YBbI M BomoémoB). Docdop, amioTporHbie
moaubukauuu ¢docdopa, Quznueckue M XUMHUYECKHUE
cpoiictBa. Okcun docdopa (V) u dochopHas KucioTa,
¢m3u4eckue M XMMHYECKHE CBOICTBA, MOIyYEHHE.
Ucnons3oBanue ¢QochaToB B KauecTBE MHHEPATbHBIX
ynoOpeHuit.

Xumuueckuit Ixkcnepumenm:

Lemoncmpayuu:

OsHakomJieHHEe C (DU3MYECKHMMH CBOMCTBaMH  a30Ta,
tdocthopa n ux coeauHeHHH (BO3MOXKHO HCIIOIH30BAHHE
BraeoMarepraioB). O3HaKOMIICHHE ¢ 00pa3aMy a30THBIX
nhochopHBIX yIOOpESHIIA.

[lomyuenne, coOupaHuWe, pacHo3HABAaHHE M H3YUCHHE
CBOICTB aMMHaKa.

B3aumopeiicTBre KOHLIEHTPUPOBAHHOMA30THOM KUCIIOTBI C
MeIpio (BO3MOXKHOHCTIONB30BAaHIE BUIEOMATEPHAIIOB ).
Jlabopamopnuvie onvimei: IlpoBeneHHE KadeCTBEHHBIX
peaxiwii HA WOH aMMOHHS U (ochaT-HOH, W H3YIECHHE
TIPU3HAKOB MX IPOTEKAHMS.

Ipaxmuueckass paboma Ne 3. TlonmydeHue amMmHaka,
H3Yy4EHHEEr0 CBOHUCTB.

Buiuucnenus: 1o ypaBHeHUSIM XUMHUYECKUX PEAKIHH

OOBSCHATH 00IIKE 3aKOHOMEPHOCTUB N3MEHEHHH CBOMCTB
27eMEHTOB VA-Tpynmbl ¥ HMX COEIUHEHUH C Y4ETOM
CTPOGHHUsSI MX aTOMOB. XapaKTepH30BaTh (PU3NYECKHE WU
XMMHYECKHE CBOWCTBA MPOCTBIX BEIECTBAa30Ta U (ocdopa
W HX COEIMHECHWH (aMMHaka, COJlell aMMOHHMs, a30THOU
KHCIIOTBI, HUTpaToB, okcuaa ¢ochopa (V)u dochoproit
KHCIOTBI,  ¢ochaToB), CIOCOOBI WX  MOJTYYCHUS,
NPUMEHEHNE W 3Ha4YCHUE B MPUPOJIE W JKU3HM YEIIOBEKa.
OnpenensTb HOHbI aMMOHHS U (pochaT- HOHBI B pacTBOpE.
OOBSCHSTB CYIIHOCTh IKOJIOTHYECKUXPOOIIEM, CBSI3aHHBIX
C HaxOXJEHHEM CcoequHeHMH a3oTa u Qochopa B
OKpyXkatouied cpene. IlmaHupoBaTh M OCYLLECTBIISITH HA
IIPaKTUKE XUMHNYECCKUEC OKCIICPUMEHTHI, IMPOBOJUTH
HaOMIONeHNA, JenaTh  BBIBOABI [0 pe3yiabTaTaM
OKCHEPUMEHTa TP NPOBEACHUU J1aOOPAaTOPHBIX ONBITOB U
npakTHYeckoipabotel. CrenoBarh mpaBuiaM 0e30MacHon
paboThl B 1a00OpaTOPUU TPU UCIIONB30BAHMHM XUMHUYECKOM
nocynsl 1 obopynoBanus. [Ipon3BoauTs BBIYHUCICHUS 110
XUMHYECKHM YpaBHEHHSM. Hcnons3oBath pH
BBIIIOTHEHUM ~ Y4EeOHBIX 3alJaHUi TeKCThl ydeOHMKa,
CIIPaBOYHBIE MaTepHanbl  (HEPUOAHYECKYIO CHCTEMY
xuMudeckux anmemenToB JI. WM. MenpaeneeBa, Tabmuiy
pacTBOPUMOCTH KHUCJIOT, OCHOBAHMM M COJ€ll B BOJE,
AIEKTPOXUMHUYECKUHN PSIHAIPSDKEHUH METAJIIOB)

2.4

O6mas XapaKTepHCTHKA

OOmasi  xapakTepucTHka 3JeMeHToB  [VA-rpymmbl.

OOBACHATH O6HII/IC 3aKOHOMEPHOCTHUB U3MCHCHUUN CBOMCTB




XUMHYECKHX 3JIeMeHTOB [V A-
Ipynmsl. YTIepoa U KpEMHHUH,
W UXCOCTMHCHUS

OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIIEHU
OKWCIICHHS.  YTJEepox, aJulOTPONHblE MOAM(UKAINH,
pactpocTpaHeHue B MpUpoje, PU3HMIECKUe U XUMUYECKHE
cBolicTBa. AncopOnus. KpyropopoT yriaepomas mpupoze.
Oxcupapl yriiepoma, WX (QHU3WYECKHE W XUMHYECKHE
CBOICTBA, NIEWCTBHE HA JKUBBIE OPraHU3MBI, TIOydeHHE U
NpUMEHEHHe. OKOJOTUYECKHE IPOOJIEMBI, CBSI3aHHBIE C
okcugom  yraepoxaa  (IV), rwumoresa  r006anbHOrO
MOTEIUIEHHUsT KJIUMaTa, ITapHUKOBBIH 3(QeKT. YTroiabHas
KUCTIoTa M €€ Ccolu, HMX (U3NUECKHe M XUMHYECKUe
CBOICTBa, mojydeHHe W mnpuMeHeHHe. KauecTBeHHas
peakiust Ha kapOoHaT-HMoHbI. Vcnonk3oBaHne kapOOHATOB
B OBITy, MeIUIWHE, NPOMBIIUICHHOCTH W CEIbCKOM
xo3siiictBe. [lepBoHaYaNbHBIE MOHATHS 00 OpPraHUYECKHX
BEIlleCTBaX KaK O COCAMHEHUsX yriiepona (MeTaH, JTaH,
STHJIEH, alleTHIICH, 3TaHO, TJIHLEPUH, YKCYCHasl KUCIIOTa).
[lpuponHbie  WCTOYHMKH  YIJEBOAOPOAOB  (Yrodb,
NPUPOIHBIA Ta3, He(Th), MPOIYKTHl HUX TNEpPepadOTKH
(6en3uH), X POk B OBITY U IIpoMBIIIeHHOCTH. [loHsATHE O
OHOJIOTMYECKH Ba)KHBIX BEIECTBAX: JKMpax, Oeykax,
yIJIeBOJAX —M UX POJIM B JKU3HM 4eloBeka. MarepuanbHoe
€IMHCTBO OPraHUYECKUXH HEOPTaHUYECKUX COCIUHEHHH.
Kpemuuii, ero ¢usnueckue M XHMHYECKHE CBOICTBA,
noiydyeHue U npuMeHeHue. CoeUHEHHS KpPEMHHSA B
npupome. O6mwme npeacrapiaeHus 06 okcuae kpemuwus (1V)
U KpeMHHeBoWkHcnoTe. CHIMKAThI, UX HCIONb30BaHUE B
ObITYy, MeIWLMHE, TPOMBIIUICHHOCTH.  Baxueiimue
CTPOUTENIbHBIE MaTepuallbl: KEpaMHKa, CTEKIO, IIEMEHT,
0eToH, JKene300eToH. IIpobnemsr 6e3omacHOro
HCTIONB30BAHMA CTPOUTENBHBIX MaTepHasoB B
TMOBCEIHEBHON KU3HU.

Xumuueckuit 3kcnepumenm:

Jemoncmpayuu.

Mopenn KpHUCTAJUIMIECKUX PEMETOK anMasa, Tpadmura,
(dymrepena.

O3HaKOMIICHHE C TPOIECCOM aacopOIiu pacTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM YIJIEM UM YCTPOMCTBOM

TIPOTHBOTrasa.
O3HaKOMIIEHNE C MPOIYKIUEN CUJINKATHOM
npombiuieHHOCTH  (BuoeomaTepuast: CHJIMKATHAS
TIPOMBITIICHHOCTB ).

MOLIGJ'II/I MOJICKYJI OPTaHNYCCKHUXBCIICCTB.

aneMeHTOB [VA-rpynmsl M HMX COEIMHEHMH C y4ETOM
CTPOGHHSI WX aTOMOB. XapaKTepH30BaTh (PHU3NYECKHE W
XMMUYECKHE CBOWMCTBA NPOCTHIX BEIIECTB YIJIEpoaa H
KPEMHHS M UX COeJUHEHHH (OKCHIOB yIiepoja, YrolbHON
KUCJIOTBI, KapOOHAaTOB, OKCHAA KPEMHUs, KpPEMHHEBOU
KUCJIOTBI,  CHWJIMKaTOB), CHOCOOBI WX  MOJY4YEHHS,
NPUMEHEHNE W 3HA4YE€HHE B NPUPOJE U KM3HU 4YeJOBEKa.
OOBSCHATh TPUYMHHO-CIIEICTBEHHYIO CBSI3b: CTPOCHHE
BEIlleCTBA — CBOWCTBa —> INPHMEHEHHE — Ha NpHUMepax
COCJIMHEHUH yriiepona u KpeMmuus. Onpenensars kapOoHaT-
W CHIIMKAaT-MOHBI B pactBope. OOBSACHATH CYIIHOCTh
OKOJIOTMUECKHX TPOOJIEM, CBSI3aHHBIX C HaXOXKICHHEM
YIJIEKUCIIOrO Ta3a B OKpyxatomied cpene. [TonrBepxnats
0COOEHHOCTH COCTaBa OPraHMYECKUX BEIIECTB IIPUMEpPaMHU
MPOCTBIX COENWHEHWH (MEeTaH, 3TaH, JTHJICH, AllCTHJICH,
9TAaHON, TJMIEPHUH, YKCyCHas KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYEeCKUX COENUHEHUH yriepoja W OpraHMYecKUX
BCHICCTB. OnuceIBaTh POJIb 66.]'[](0]3, JKUPOB U YIJIEBOAOB B
(YHKIMOHMPOBAaHMM  JKHMBBIX  OpraHM3MOB,  COCTaB
HPUPOIHBIX UCTOYHUKOB YIJIEBOLOPOIOB, HX POJIb B OBITY
U TNpoMblluleHHOCTH. IIpoBOOWTH  BBIUHCIECHUS IO
YPaBHEHUSIM XUMHUUYECKMX peakuuid. IlnanupoBats u
OCYIIECTBIISITh HA TPAKTUKE XMMHUYECKHE SKCIIEPUMEHTHI,
NPOBOANTH HaOJIIOACHHUS, IeTIaTh BBIBOABI 1O PE3yIbTaTaM
9KCIEPUMEHTa P IPOBEICHUU J1a0OPaTOPHBIX ONBITOB M
npakTHYeckux padot. CrenoBath mpaBWiIaM Oe30MacHOU
paboThl B J1a0OpaTOPHK TPH HCIOJIB30BAHUM XHUMHUUECKOM
HOCYZIBI X 000pyJOBaHUsL. MCIIOIp30BaTh NPH BHIIOTHEHUH
yueOHBIX 3aJaHUi TEKCTHl y4eOHHWKa, CIpPAaBOYHBIE
matepuansl  (Ilepuomuueckyro  CHCTEMY XUMHYECKHX
anementoB J[. Y. MenzneneeBa, TabnHily pacTBOPHMOCTH
KHCJIOT, OCHOBAHUI U COJEH B BOJE, 3JIEKTPOXUMHUUECKUN
psi HAIPSDKEHUH METAIUIOB)




Jlabopamopmnwiti oneim:

[Monydyenne, coOupaHue, paclo3HABAHUE W HW3YUCHHE
CBOWCTB YIJICKUCIIOTO Ta3a.

[IpoBeneHue KadeCTBCHHBIX pEaKIUii HA KapOOHAT H
CHIIUKAT-HOHBI M W3YYCHHE TMPH3HAKOB WX IPOTCKAHMS.
Ipaxmuueckue pabomul:

Ne 4. TTomydeHue YTIIEKHUCIIOro I'a3a,u3yueHIe ero CBONCTB.
No 5. PemieHue 3KCHEpUMEHTANbHBIX 3aJlad MO TeMe
«BakHele HeMeTaUIbI UX COEIUHEHMS

Buiyucnenus: o ypaBHEHHSIM XUMHYCCKHX PEAKITHN
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Paznen 3. Mera/liibl M MX COeIMHEHUA

3.1

OO01ue cBoicTBa
METAJIJIOB

OO6mass XapakTepUCTUKa XHUMHYECKUX OJEMEHTOB —
METaJIJIOB HA OCHOBaHMM MXMoJoxkeHus B [lepuonnueckoit
cuctremMe xuMmudeckux osjaeMeHToB JI.M. MenneneeBa u
cTpoeHusi aToMoB. CTpoeHHe MeTauioB. MeTamudeckas
CBA3b M METAJUTMUCCKash KPUCTAJUIMYECKAs pEIIETKa.
ONEeKTPOXVUMHUYECCKUNA  PsA  HAmpsDKeHUH  METaJUIoB.
dusnyeckue ¥ XUMHYECKHE CBOMCTBA MerauioB. OOIme
crocoObl moiydeHus MeTayuioB. [loHATHE O Koppo3uu
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOPPO3HH.
CmiaBsl (cTasib, 4YyryH, AIOPATIOMHUHHN, OpOH3a) M UX
MpUMeHEHHE B OBITY U TIPOMBIIUIEHHOCTH.

Xumuueckuit Ikcnepumenm:

Lemoncmpayuu:

OO0pa3iel MeTauioB U CIDIaBOB. M3ydeHue pe3yabTaToB
KOppO3UH METa/NIOB  (BO3MOXHO  HCIOJIb30BaHUE
BHCOMATEPHAJIOB).

Jlabopamopusie onvimol:

OzHakomiieHHE C oOpa3lamMi METaJIOB U CIDIABOB, HX
(hM3MIECKUMU CBOMICTBAMHU.

Buviyucnenusa: mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUIHA, eCITH
OJIITH U3 PEareHTOB COMEPKUT MPUMECH

PaCKpI)IBaTI) CMBICJI U3yJaeMbIX MOHATUHN 1 MPUMCEHAITH 3TU
TIOHATUSA npu ONMCAaHUNU CBOWCTB BCHICCTB )41 Hnx
npeBpaieHuid. OOBACHATH OOIMEe 3aKOHOMEPHOCTH B
U3MCHCHHUU CBOMCTB DJICMCHTOB- MCTaJIJIOB H Hnx
COCMHEHUN ¢  y4€ToM CTPOEHUSI UX  aTOMOB.
XapakTepr30BaTh CTPOCHHE METAIJIOB,001IME pruznuecKue
U XUMHMYECKHE CBOICTBA METAJIOB. XapaKTEpU30BaThb
obmre crocoObl monydeHus: MetamioB.  ONHUCHIBATH
Croco0bl 3aIUTHl METaUIOB OT Kopposuu. CrenoBaTh
npaBuwiiam Oe3omacHoil pa®oTel B JabopaTopuM TpuU
UCIIONB30BAaHUN XHMHYECKOH IOCYIAbl U 000pyZOBaHHMS.
[Tpon3BOIUTE BBIYMCIEHUS IO YPABHEHMSAM XUMHYECKUX
peaKIyii, ecli OfUH W3 PEarcHTOB COAEPKUT HPUMECH.
VY4acTBOBaTh B COBMECTHOM pabOTEB mMape WM TpPYIIIE.
Hcnonp30BaTh NPH BEITOIHEHNH YIeOHBIX 3a1aHUI TEKCTHI
yuebHuKa, cnpaBodHble Matepuansl ([leprommueckyro
cucreMy xuMmudeckux snemeHtoB [l WM. Menneneesa,
TaOIUITYy pACTBOPUMOCTH KHCJIOT, OCHOBAaHHUH WM COJEH B
BOJIE, SJCKTPOXUMUIECCKAN PSII HATIPSKEHUHA METAaJIIOB)

3.2

Baxkneimue
METAJIbI U UX
COEIMHEH NS
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[[lenouynsle Mertambl: nonoxkeHue B llepumonnueckoit
cucteMe xumudeckux anmemeHtoB .M. Menpaeneesa,
CTPOGHHE WX aTOMOB, HaxOXICHHE B MPUPOJE.
Omuueckie W XWMHUYECKHE CBOICTBa (Ha MpuMepe
HaTpus U Kaiwst). OKCHIBIN THIPOKCHIBI HATPHS F KaTHs.
IIpumeHeHne LIENOYHBIX METAJUIOB M MX COEIMHEHUH.
[[lenouno3emenbHbIE METa/UIBl MarHUi ¢ KaJIbIWM:
nonoxeHne B Ilepuoguueckoi cucTeMe XUMHUYECKHX

OOBSCHATH 00ITHEe 3aKOHOMEPHOCTHB N3MEHEHHH CBOWCTB
SJIEMEHTOB- METAJUIOB M WX COCAWHEHHWH B TPYMIAxX C
y4€TOM  CTPOEHHMSI HUX AaTOMOB.  XapaKTepU30BaThb
(u3mdYecKkne W XMUMHYECKAE CBOWMCTBA IMPOCTHIX BEIIECTB
METaJUIOB M WX COCOUHEHUH (OKCHIIOB, THAPOKCHJIOB,
COJIei), CIIOCOOBI MX TIONYyYSHHS, IPUMCHEHIC W 3HAYCHUC
B TIPUPOJIC W KU3HU YEIOBEKa. Y CTAaHABIMBATH IPUIHHHO-
CIICZICTBEHHYIO CBSI3b: CTPOCHHUE BEIIESCTBA — CBOWCTBA —




anementoB J.MI. MenzeneeBa, CTpOEHHE HX AaTOMOB,
HaXOXJcHHE B Tmpupone. Dusmyeckue W XUMHUYCCKHE
CBOMCTBA MarHusg M Kajbllysd. BakHeHIne coequHEHHUS
KaJbIms (OKCUI, TUAPOKCH, coin). JKECTKOCTh BOABI H
Croco0bl e€ yCTpaHCHHs. AJTFOMHHUI: TOJOXCHUE B
Ilepnoguueckoit cucreme XuMuueckux snemeHToB J[.1.
MeHnneneea, CTpoeHHEaTOMa, HAXOKJICHUE B TPUPOJIC.
dusznyeckie W XMMHYECKHE CBOMCTBA aAJIOMMHMSL.
AMdoTepHbIC  CBOMCTBAa OKCHIAa W  THAPOKCHIA
amomuHus. JKemnezo: mnonoxenue B Ilepumopmnueckoit
cucreMe xumuueckux osinemeHtoB JI.M1. Menpaeneesa,
CTPOCHHUE aTOMa, HAXOKJCHUE B pupojae. Pusndeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCHUIIBI, THIPOKCHIIBI U
comu sxene3a (1) u sxenesa(Ill), ux cocras, cBOMCTBA U
TMIOJTy4YEHHE.

Xumuueckuit IKcnepumenm:

[Hemoncmpayuu:

Oco6eHHOCTH B3aUMOAEHCTBHSI OKCUIAKAIbIMS U HATPUS
C BOZIOH (BO3MOKHOMCIIONB30BaHUE BUACOMATEPHUATIOB).
OxpammBaHue IUIAMEHH MOHAMHU HATpUs, Kalui H
KaJbIMs (BO3MOXKHO HCIIONB30BaHHUE BHICOMATEPHAIIOB)
HccnenoBanue cBoiictB x€ctkoid  Boawl. IIpomecc
TOPEHHUS Keie3a B KHCIIOopoie (BO3MOXKHO
HCIIOJIb30BaHHIE BUAECOMATEPHUATIOB).

Jlabopamopnule onvimoi:

IIpoBenenne KadeCTBEHHBIX pEakIMii Ha MOHBI (MarHus,
KalbIKs, allfoOMUHUS, IHKa, xene3a (I1) u sxenesa (III),
meau(ll), omucanne MPU3HAKOB MX POTEKAHHUSL.
UccnenoBanne amQoOTepHBIX CBOWCTB THIPOKCHAA
ATFOMIHUS ¥ THIPOKCHIAIIMHKA.

Ipaxmuueckue pabomo:

Ne 6. JKécTKoCTh BOABI U METOMBI €€yCTPaHEHHSL.

Ne 7. PemieHue SKCIEPUMEHTANBHBIX 3aJad IO TEME
«Baxnelmme MeTaIUIBI HMX COSTUHEHHSD.

Buiyucnenua: mo ypaBHEHMSAM XWMHYECKUX PEaKIWH,
€CITM OJWH W3 PEarcHTOB JaH B M3OBITKEHIIN COICPIKHUT
TIPUMECH;, MaCCOBOM JIONIM BBIXO/Ia MPOAYKTA PEAKIINHI

IOpUMEHEHHE — Ha IIpUMeEpax H3Y4aeMBIX BEIIECTB.
Pacrmo3HaBaTh ¢ MOMOINBIO KaueCTBEHHBIX PEAKIUH HOHBI
METAJUIOB: MAarHus, Kalblus, aJIOMHHUS, LMHKA, Kele3a
(I wu xeneza (1), mequ (I1). doka3pBaTh amboTEpHbI
XapakTep OKCHIOB ¥ THIPOKCHIOB AIIOMUHUS W IIMHKA.
[TnaHupoBaTh M OCYIIECTBIATHHA IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, IPOBOJUTH HAOIIOCHMS, IETaTh BBIBOJIBI
IO pe3ynbTaTaM OJKCIEPUMEHTa IpPH  MPOBEICHHU
71abOpaTOPHBIX ONBITOB M MpakTHYecKuxpador. CrenoBaTsh
npaBwiiaM Oe3omacHoid pa®oTel B jaboparopuu  Ipu
UCIIOJIb30BAaHUM XUMHYECKOH MOCYJBI M 00OpYIOBaHUS.
[TpoM3BOMUTE BBIYUCICHHUS IO XUMHIESCKHM yPaBHEHHUSIM.
V4acTBOBaTh B COBMECTHOH pabOTEB Mape WIM TpyIIIe.
BricTpanBaTh pa3BEPHYThIC MHCHMEHHBICH YCTHBIE OTBETHI
¢ omopoit Ha MH(OpPMALHI0 M3 y4eOHHKA M CIPaBOYHBIX
MarepuajgoB, TPaMOTHO  HCIOJB30BaTh  H3y4SHHBIH
MOHSATUHHBIAAIIIAPAT Kypca XUMHU

Hroro no pazaeny 20
Pa3nen 4. Xumus 4 oKpy:Kaomas cpeaa
41 XUMHS ¥ OKpYKAroIas cpea 3 BemiectBa 1 MaTepralbl B TOBCETHEBHOMKM3HA YelTOBEKA. | XapaKTepH30BaTh pOIh XAMHU B Ppa3IMYHBIX cdepax

be3omacHoe wmcnonp3oBaHue BCIICCTB W XHMHYCCKUX

):[CﬂTCJ'IBHOCTPIJ'IK)I[Cﬁ, OCHOBHBIC BCIICCTBA M MATCPUAJIBL,




peakimii B ObITy. IlepBas moMoOmb TpU XHUMHYECKUX
0XKOTaX W OTPABICHUAX. XHUMHUYCCKOC 3arps3HCHUC
OKpYyIKaromien cpensl  (TpemenbHas  JOMyCTHUMAst
KOHIICHTpAITsI BEIISCTB. PoJIb XUMUM B  PEHICHUU
9KOJIOTHUCCKUX TIPOOIIEM.

Xumuueckuii sIxcnepumenm:

Jlemoncmpayuu.

Wzyuenne 00pa3noB MarepuanoB (CTEKIO, CIUIABBI
METAJUIOB, TIOJTMMEPHBIEMATEPHAITBI)

NpUMEHSEMble B JKH3HM COBPEMEHHOTO  YEJIOBEKa.
OOBSCHATD YCIIOBUsI 0€3011aCHOTO MCIOIB30BaHMS BEIIECTB
U XUMHUYECKHX peakIuid B OBITY. AHaJIM3UPOBAaTh WU
KPUTHYECKA OLEHMBAaTh HH(OpMAIMIO O  BIMSHHUU
MIPOMBIIIJIEHHOCTH, CEJIbCKOr0 X034 CTBa, TPAHCIIOPTA U JP.
Ha COCTOSIHHE OKpY’Karollel cpenpl. YMeThb OKa3blBaTh
MIEPBYIO MTOMOIIb MPU XUMUYECKHUX 0XKOTaX M OTPABJICHHSX.
[TpuHKrMaTh ydactre B 00CYXJeHUH MPOOIeM XUMHYECKON
U OKOJIOTMYECKOW  HANpaBJIEHHOCTH,  BBICKAa3bIBaTh
COOCTBEHHYI0 TO3WIMIO MO TIpobiieMe U IpeisiaraTh
BO3MOJKHBIE ITTH €€ pelIeHus

Hroro no pazaeny:

PesepBHOE Bpems

OBIIEE YMCJIO HACOBIIO
I[TPOI'PAMME
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IIHYPOBAHO H JIPOHYMEPOBAHO
Jspps it 74 CTPAHULL

JTUPEKAIOP MBOY «IIKOJIA Ne 8

. EHAKHEBO»

WL/ AnKATYrIHA
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