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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIECHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Takke Ha OCHOBE QeaepabHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM IPErnojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOY4YaIOIIMXCS CpeACTBAMU y4yeOHOro MpelMeTa, YCTaHaBIIMBAET
o0s3aTenpHOEe MPEIMETHOE COoepKaHUe, MPeIyCcMaTpUBAEeT paclpeiesieHue ero Mo Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM IPOorpamMMmbl [0 XUMHH, ONPENEISIET KOJINYECTBEHHbIE
Y KQ4ECTBEHHBIE XapPAKTEPUCTUKH COAECPIKAHUSL, PEKOMEHAYEMYIO II0CIE0BATEIbHOCTh U3YYEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarouXcs, ONpeaessieT BO3SMOKHOCTHY MPEAMETa JIJIs peau3alun
TpeOOBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHOM IPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKke TPeOOBaHUI K pe3yibTraTaM OOY4YeHHsS XMMHH Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON AESITENbHOCTU
00y4aro1erocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMUPOBAHUS MUPOBO33PEHUS 00yJaroIIerocs, ero
IPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEIECTB B MPHUPOJIE, O MYTAX
pelieHuss TI00adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YeJIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUIEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o01el U (PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaronuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM ~ y4eOHOM  N1eATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIE/IOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK H B
npodecCHOHATBHOMN J1eITeTbHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAYYHOrO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOLIEHHUS K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K MPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHbple HampaBieHHs B OOYYEHMHM XMMHH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO MpeIMeTa, KOTOPHI ABISETCS MeJarorniecky alanTHPOBAHHBIM OTpaykKeHHEM 0a30BOi
HAYKW XHUMHUH Ha OMPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTrO 00IIero oOpa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHUE
00yYaromKMHUCs CUCTEMbI NTePBOHAYAIBHBIX TMOHATHI XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHH c(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoAa K €€ uszydyeHuro. ConaepaHue CKIaJAbIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM



9JIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKol peakuuu. OOe 3TH CUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLHUITY IOCJIEJOBATEIbHOIO Pa3BUTHUA 3HAHMW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBS3H;

— MPECTaBICHUH 00 ANEKTPOITUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSSA
GbyHKIIMN OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH MPaKTUYECKOTO
IPUMEHEHHUS U TIOJTYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue MporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH HAy4yHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW MpPUPOJIbI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I03HaHUs B Hayke. M3ydueHne xumun
MPOMCXOIUT C MIPUBIICICHUEM 3HAHHUI U3 paHee H3YYEeHHBIX y4eOHBIX IpeAMETOB: «OKpyKaromui
Mup», «bronorus. 5—7 knaccel» U «Du3uka. 7 KiIacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJIbTyphl. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (POPMHUpPOBAHUU
CHCTEMBI XUMHUYECKUX 3HAHUH — BaXHEUIHX (HAKTOB, TMOHSATHIA, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HaykKd, B
NpUOOIIEHNH K HAYyYHBIM METOJaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEaKIUi, B
(GOpMHpOBaHMM W Pa3BUTHH T[IO3HABATEIbHBIX YMEHMA M WX NPUMEHEHHH B Yy4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpaleHus C BelIeCTBAMU B MIOBCEIHEBHON KU3HH.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS BaXHOE 3HAUEHUE
NPUOOPENTHN TaKKue LIETH, KaK:

— (popMHpOBaHUE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEILHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM >KU3HHU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3HoOOOpa3HON JEATEeTbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAbHOE 3HAUEHUE JUIsSl Pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHclie yMEHUN 00BSACHATh U OLIEHUBATH SBJICHUS OKPY>KAIOLIETO MUPA, UCTIOIb3YsI 3HAHUS U OTIBIT,
MOJTyYCHHBIC TIPU U3YyYEHHH XHMUH, NMPUMEHSATh MX TPHU PEIICHUH MPOoOJIeM B MOBCETHEBHOMN
KHU3HHU U TPYJIOBOH J1€ATEIBHOCTH;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIETO 00yUeHHS.

OO11ee 4nCiIO 4acoB, OTBEAECHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kimacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHSTHUSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BeecTBa. Gusnyeckre cBOMCTBA BELECTB. ArperaTHoe cocTosiHue BemiecTB. [lonsitue o Merogax
no3HaHus B XuMuu. Yuctelie BemecTBa U cMmecu. CriocoObl pa3esieHus cMecei.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTble u cnoXxHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XMMUYECKUX JIEMEHTOB. 3aKOH MOCTOsIHCTBA
coctaBa BemiecTB. OTHocuTenbHass aToMmHas Macca. OTHOCUTENbHAs MOJEKYJISIpHas Macca.
MaccoBast 10151 XUMHYECKOTO 3JIEMEHTA B COCMHEHUH.

KonuuectBo BeniectBa. Monb. MosnsipHas macca. B3auMocBsi3b KOJIM4YECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol o hopMynaM XUMHUYECKHX COSTUHEHHI.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKUh. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XMMUYECKUX PEaKInui
(coemuHeHus, pa3IoKeHHsI, 3aMeICHUs, 0OOMEHA).

Xumuueckuit IKcnepumenn:

3HAKOMCTBO C XMMHYECKOW MOCYJOM, MpaBHIaMH pabOThl B JIAOOpATOPHH M MpUEMaMHU
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBAaHUEM, M3YYCHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0AeHHEe (PU3HUECKUX (TIJIaBJICHHE BOCKa, TastHUE Jba,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHE CBEUH,
MPOKATMBAaHNE MEHOM MTPOBOJIOKH, B3aUMOJICUCTBUE MeJIa C KUCIIOTON) sIBJICHUH, HAOI0IeHUE U
OTHMCaHUe MPU3HAKOB MPOTEKAHUS XUMHUECKUX PeaKIuii (pa3iokeHue caxapa, B3auMOJICHCTBUE
CEpHOI KHUCIOTBHI C XJOpUAOM Oapus, pasioxeHue ruapokcunaa menu (ll) mpu nHarpeBanuw,
B3aMMOJIeIcTBHE Keme3a ¢ pacTBopoM conu Meau (I1), uzydenue cnocoOoB pa3aeneHus: cMeceil:
C TIOMOIIBI0 MarHuTa, QUWIbTPOBaHME, BHIAPUBAHWE, MUCTWUIAIUSA, Xpomartorpadus,
MIPOBEICHUE OYMCTKU TOBAPEHHOM COJIM, HAOJIOJEHWE U OINHUCAHUE PE3yJIbTAaTOB MPOBEACHUS
OMbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(I1apocTepKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopon — 3iaeMEHT M IpOCTOE BEIIECTBO.
Haxoxaenne kucnopona B nmpupoje, Gu3nuecKkue U XUMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — alioTpornHas MOIU(HUKAIAS
KHCIIOPO/Ia.

TermoBoit A(PekT XUMHUYECKOW peakIuH, TEPMOXMMHUYECKHAE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOIMIMBO: yrojiib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npocrtoe BeniecTBo. HaxoxaeHue Boiopoaa B mpupoje, husnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOORI MoTydeHus. KuciaoTer u comu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopbel. HackilieHHble u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOopMMOCTh BellecTB B BOAEe. MaccoBas 10 BellecTBa B



pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcuoBanus. Kiaccudukanust OCHOBaHMH: IMIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAaHWU. [lomyueHne
OCHOBAaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkiarypa kucinot. Ousndeckiue U XUMHUYECKUE
cBoiicTBa kuciot. Psan akruBaoctu metamioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPE/EIICHUE COCPKaHMsl KUCIOPOoJa B BO3AyXe, MOMydeHHE, COOMpaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHJOB U ONHUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHHUE, paclHo3HaBaHWE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MO’KHO MCIOJIb30BaHUE BUICOMATEPHAIIOB), HAOII0IeHHEe 00pa310B BEIECTB KOJIMYECTBOM 1
MOJIb, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIie pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpPa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJroIeHne M3MEHEHMs OKpAacKd WHAMKATOPOB B PacTBOpax KUCIOT M IIEJOoYel, U3ydeHue
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cCepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEeUTpaau3aluu, NoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJHOIO METajlla IpyruM
U3 PAacTBOpA COJM, DPELIEHUE SKCIEPUMEHTAIBHBIX 3ahad Mo TeMe «BakHelmmue Kiaccsl
HEOPraHUYECKUX COEAMHEHUI».

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKH KIacCHPHUKAIIUU XUMUIECKUX AJIeMEHTOB. [[oHSATHE O TPyIax cXOIHBIX
AJIEMEHTOB (IIeJIOYHBIE U IIE€0YHO3EMENbHbIE METAIIJIbl, TaJOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(poTepHbIE OKCUIBI U TUAPOKCUIBIL.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucremMa xumuueckux a3nemeHtoB . H.
MenneneeBa. Koporkomepuoanas W JumMHHONEpHoaHas ¢opmbl [leproguueckoid cHCTEMBbI
xumudeckux ssemeHTtoB JI. M. MenneneeBa. Ilepuoasl u rpynmnbl. Du3nUecKuil CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX s17ep. M30T0onbl. DnekTpoHbl. CTpOEHHUE AIIEKTPOHHBIX
obOonouek aromoB mepBbix 20 XuMmuueckux nsyemMeHTOB Ilepuoanyeckoit cucremsr [ W.
MenneneeBa. XapakTepUCTHUKAa XUMUYECKOTO AJIEMEHTA MO €ro MmojoxeHuo B llepuoanmyeckoi
cucteme /1. V1. Menaeneena.



3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HENOJIsIpHAsT) CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenensb okuciienus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIEC peakuuu. [Iporiecchl okucienus
¥ BOoCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OOpa3loB BEIIECTB METAUIOB MU HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHAA
IMHKA C PacTBOPAMM KHCIIOT W ILIEJIOYEH, TPOBEACHUE OIBITOB, WILTIOCTPUPYIOIINX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHMI (TOpEeHUE, PEaKIIUU PA3IOKEHHS], COSTUHEHN).

Mescnpeomemmnuie ceazu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU M3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIIAETCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK U MOHATHM, SBJISTFOITIXCSI
CHUCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01re ecTecCTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
M3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
pPaZIMOaKTUBHOCTh, MOJIEKYJNa, AJIEKTPUYECKUU 3apsl, BEUIECTBO, TeJO0, O0BEM, arperaTHOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BETUYHMHBI, €IUHUIIBI H3MEPEHUS, KOCMOC, IJIaHETHI,
383151, ComHIle.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKONIa€MbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKas peakuus

Ilepuonnueckuii 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtoB . H.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHUMHUUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOMAOB, KM, KaIbIMd W UX COCAUHEHHH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [leproinueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBHCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U BUJIA XUMUYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHMYECKUX COEAMHEHUM, FeHEeTHYeCKas
CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XuMUYECKHX PEaKIUi MO pa3IUYHBIM MpH3HaKaM (TI0 YUCITY U COCTaBy
Y4acCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEII0BOMY 3 (DEKTy, 0 H3MEHEHHIO CTENICHEeH OKUCIIEHUs
XUMHYECKHX JJIEMEHTOB, II0 O0paTMMOCTH, TII0 Yy4YacTHIO Karajau3aropa). OK30- H
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHECHHUS.

[TonsiTHe 0 cxopocTu XUMHUYECKOH peakiuu. [loHaTne 006 0OpaTHMMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstne o



karanuse. [IonsaTue o xuMnyeckoMm paBHOBeCUH. DaKTOPBI, BIUAIONIME Ha CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHUE XUMHUUECKOIO PAaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJCKTPOHHBIA OamaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHUE YpaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopus 2IEKTPOIUTHUECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaThOHBI,
aHUOHBI. MexaHM3M MCCOLMALIMY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0bIe 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI NPOTEKAHUS pEeaKkIMil MOHHOrO OOMEeHa, MOJHbIE U
COKpalEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHUCJIOT, OCHOBAaHUN U COJEH B CBETE
IpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBI.
[TonsTHE O THIPONIHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLECcCa IUCCOLMALUN
KUCIIOT, I1eJ104el U cosel (BO3MOXKHO HCIOIb30BAHNE BUJICO MATEPHUAJIOB), IPOBEIECHUE ONBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU MPOTEKAaHUS peakluil MOHHOro oOMeHa (oOpazoBaHuE OcCajka,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX pEaKUuil (rOpeHHe, peakluu pPa3lIoKeHHsl, COCUHEHUs), paclio3HaBaHHUe
HEOPraHMYECKNUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMid Ha MOHBI, pELIECHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHusi. CrpoeHue M (U3MYECKHe CBOWCTBA MPOCTBHIX BEIIECTB — TaJOTE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTalulaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a HA OPraHMU3M 4YeJIoBeKa. BaxkHelme Xmopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

O6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (QU3MYecKrue CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOJU(HKAIIMKA KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHue M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTA, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(ob1mre Kak MmpeacTaBUTeNsl Kjlacca KUCIOT U crerudruyeckue). XuMUYecKre peakiuy, Jexaniue
B OCHOBE IIPOMBIIIJICHHOTO CMI0c00a NOTY4YeHUsI CEpHOI KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIOTBHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUH B MpHUPOJAC. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COCTUHEHUSIMH CEphI
(KUCTIOTHBIE JOXK/IH, 3arPSI3HEHNE BO3/TyXa U BOJJOEMOB), CITOCOOBI €r0 IIPEA0TBPAIICHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUe U
XUMUYECKHe CBOMCTBA. KpyroBopot azota B mpupojae. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOWCTBA, MoylyueHue U npuMeHenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,



npuMmeHenue. KadecTBeHHasi peakiyds Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyueHUe,
¢u3nueckue M XMMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoopeHuit. XuMUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpebl COeIUHEHUSIMU a30Ta (KUCIOTHbBIE
JOKIM, 3arps3HEHHE BO3JyXa, MOYBBI UM BOAOEMOB). Pocdop, amaoTporHble MOAUPUKALNUN
docdopa, puznueckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dochopnas kuciora,
¢u3nueckue M XMMHYECKHE CBOWMCTBa, mosyueHue. lcmomnb3oBanue QocdaroB B KauecTBe
MUHEPAJIbHBIX YI00PEHHA.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIICHUA. YTJIEepOo/, alUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yriaeposaa, ux (pU3NYecCKUe U XMMUYECKHE CBOWCTBA, JEWCTBHUE HA JKMBBIE OPraHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MPOoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TII00AIbHOTO TMOTEIUICHHUs KJIMMaTra, MapHUKOBBINM 3QQeKT. YTonbHas KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOICTBA, MOJy4YeHHE W IpuMeHeHue. KadecTBeHHas
peakuus Ha KapOoHaT-uoHbI. Micnonp3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH
U CEeIIbCKOM XO3sIHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHMSIX YIiiepoja
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, ITAHOJ, TIIMIEPUH, YKCYCHas KuciioTa). [I[pupoHbie HCTOUHUKHI
YIII€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), IPOAYKTHI UX NepepaboTku (O€H3UH), UX POJIb
B OBITY M HPOMBIIIICHHOCTH. [IoHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: jKHUpax, OeKax,
yIJIeBOAAX — WM UX pOJM B JKU3HM 4eJoBeKka. MarepuaabHOE €IMHCTBO OpPraHWYECKHUX MU
HEOPraHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencraBieHus o0 okcunae kpemuus (V) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Baxkuelme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3l0B HEOPraHMYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEeaKIUil Ha XJOPUA-WOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxaromye (U3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIOJIb30BaHUE BHJEOMATEpHAliOB), O3HAKOMIIEHHE C OOpaslamH XJOPUIOB (TaJIOreHHIOB),
O3HaKOMJICHHE ¢ o0pa3namu ceppl M €€ COECOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyrauBaHMsS — caxapa TMOJ  JCUCTBHUEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIC€HHON CEpHOI
KHCJIOTHI, MPOBEJIEHHE KaueCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOJIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOXHO HCTIOJIB30BaHUE BUIEOMATEPHUAIIOB), OOpa3iiaMu a30THRIX U PochOopHBIX yaoOpeHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M U3Y4YEHHE CBOMICTB aMMMaka, IPOBEICHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocaT-uoH U U3ydeHHUE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHUANIOB), H3Y4YEHHE MOJeNel KpPUCTAIMYECKHX pemEToK anMasa, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C TPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM



yraéM U yCTPOMCTBOM MTPOTHUBOrasa, Mojy4yeHue, cooOrupanue, paclio3HaBaHue U U3YYeHHE CBONCTB
VIJIEKUCIIOTO Ta3a, MPOBEJEHHWE KAayeCTBEHHBIX peakuii Ha KapOOHAT W CUJIMKAT-UOHBI M
U3y4eHUE TMPU3HAKOB WX MPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIHMEH CHIMKATHON
MPOMBIIUIEHHOCTH, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHele HeMeTalyIbl U UX
COCTMHEHUS».

MeTa/lIbl M UX COCAUHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX TTOJIOKEHUS
B Ilepuonnueckoin cucreme xumuueckux snemeHToB . M. MeHneneeBa U CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Meramnueckass CBs3b M METAJUIMYECKAs] KPUCTAJLUIMYECKAs peHIETKa.
DNEKTPOXUMUYECKUN psAJ HampspkeHUM MertayuioB. Du3nyeckue M XMMHYECKHE CBOMCTBA
MeTaiioB. O6mue crocoOs! moyydeHus MetaioB. [IoHsATHE O KOPpO3UK METaJIJIOB, OCHOBHbIE
CHocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) U HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[{eounble MeTaIIBL: TIOJIOKEHUE B Ileprnonnueckoil cucTeMe XuMHUYECKUX 3J€MEHTOB /I,
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXICHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMeNnbHBIE METAIBI MATHUM U KalbLUil: oJ0xeHue B [leproanueckoit cucreme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, cCTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
Du3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl U KajablHs. BaxkHelme COCAUHEHUS KaJlbIUs
(oxcun, ruapokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyueckne ¥ XMMHYECKUE CBONCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA U THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepumonuueckoid cucreme XuMHUecKuX »dieMeHTtoB [[. M.
MenpeneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (I1) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUTABOB, X (PU3MUECKUMH CBOWCTBAMU, U3YUCHUE
PE3YyIBTATOB KOPPO3UH METAILIOB (BO3MOXKHO MCIOJIb30BAHNE BUIEOMATEPHUATIOB), 0COOCHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi W HATPUA C BOJOH (BO3MOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHUs xKejle3a B
Kucinoposie  (BO3MOXKHO — HCIOJNB30BaHWE  BUIACOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, alFOMHHUS, ITMHKa, xene3a (I1) u xenmesa
(1), meau (1), HaGMIOICHE W OMKMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHelne MeTauibl U UX COCIUHEHUSD.

XuMHS 4 OKpPYsKaIIas cpeaa

BemectBa u maTepuansl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOe HCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.
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XUMHYECKOe 3arps3HEHNE OKpYKarollel cpefbl (MpeaenbHas A0MycTUMas KOHIICHTpaIs
Beriects, naiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

U3ydeHre o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBl METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIHI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH NPHU M3YYEHHU XUMHH B 9 Kiacce OCYyIIEeCTBIISIETCS
Yyepe3 UCMHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATUMN, SIBIISIOIIUXCS
CHUCTEMHBIMU ISl OTACJBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE IOHSATHUS: HAYYHbIN (PaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOIOTHS, MaTePHAIIBI.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUYECKUN 3apsij, M[POBOAHHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIIaBbl, (PU3UYECKUE BEJIMUMHBI, TUHULIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHILE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJbTATDI

JIngHOCTHBIE pE3yNbTaThl OCBOCHHUS TPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JIOCTUTAIOTCS B X0JI¢ 00yUYEHHUsI XUMHUH B €IMHCTBE YU4€OHOW M BOCIIMTATEIIBHON JIEITEILHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IIPOIIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0YyUaOIUXCS.

JIM4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACIIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) mnaTpHOTHYECKOr0 BOCIIUTAHMA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY M HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIINECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WMH(POpPMAIUEH O TEePEOBBIX JOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOWCTBE
MHpa ¥ OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMMAIBHBIX HOPMax M MPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHWNA B
KOJUUIEKTHUBE, KOMMYHHUKATHBHON KOMITETEHTHOCTHU B OOIIIECTBEHHO IMOJIC3HOM,
yueOHOMCCIeIOBATENbCKOM, TBOPUYECKOM M JAPYrUX BHJAAX JAEATEIbHOCTH, TOTOBHOCTU K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEBHBIX 337124,
BBITIOJTHCHUH XHUMHYECKHX JKCICPUMEHTOB, CO3JaHWHM YYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIlecCe 3TOH y4eOHOH nedaTelbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHHE U MIOCTYIKH CBOMX TOBAPHUIIEH C TO3UIIMN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISAIOIINE OCHOBY JUIS
MMOHMMAaHHUS CYITHOCTH HAYYHOH KapTHHBI MHUpPa, IPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS TIPHUPOJIBI, B3AMMOCBS3SIX YCIIOBEKA C MPUPOTHONU CPEIO, O PO XUMHUHU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHBBI, HAIPABJICHHbIE HA IOJYYCHHE HOBBIX 3HAHUN 1O XHMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWH, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEPaTypOu, NOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M MCCIICIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHS B JaTbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH XU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBIA 00pa3 J>KW3HH, OCO3HAHMUE IIOCJICICTBHN M HENPUATHE BPEIHBIX MPUBBIYCK
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(ymoTpeOaeHuss ajakorojisi, HAapKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COOJIOJCHUS TPaBHII
0€30I1aCHOCTH MTPU OOPALICHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii u Tpya pa3IudHOro pojia, yBaXKEHHUE K
TPYAY U pe3yibTaTaM TPYI0BOM A€ATEIbHOCTH, B TOM YUCII€ HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIBHONH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHUs C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW MpOo(eCCHOHATBPHONW MESITEeIbHOCTH W Pa3BUTHS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOGECCHOHATIBLHON CPe/IE;

6) 9K0JIOrH4€eCKOro BOCIIUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK UCTOUYHUKY KH3HH Ha 3emile,
OCHOBe €€ CyIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0pOBOTO W 0E30MacHOr0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUi OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYaIUIX, YIPOXKAIOIINX 3A0POBBIO M KU3HU JIIOJICH;

CHOCOOHOCTH MTPUMEHSTH 3HAHUS, IOJTy4aeMbIe IPU U3YYEHUH XHUMUH, IS pEIICHH 3a/1ad,
CBSA3aHHBIX C OKPYXKAIOUIEH NpUPOTHONW Ccpenoil, s TOBBIIICHHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MIOCPEJICTBOM METO/IOB XMMHUH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBATHCSI UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE IS (OPMHUPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUTIOTE3a, (HaKT, cucrema,
IpoIiecc, SKCIEPUMEHT U JIPYTo€.), KOTOPhIe UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 ATUX MPeAMETOB (pOpMUPOBATh MPEICTaBICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHUCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYISTHBHBIE), KOTOPBIE OOECIeYnBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIeOHOU AEATEIbHOCTH.

Ilo3naBaTe/IbHbIE YHMBepcAIbHbIe yueOHbIe AeiicTBUS

ba3osrble JJornyeckue 1eHCTBHUA:

YMEHHUSl HCIONB30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHHHM 3HAHWM:
PaCKpBIBATh CMBICT XUMHYECKHX IMOHITHHN (BBIIEIATH UX XapaKTepHbIC MPH3HAKH, yCTAaHABIUBATh
B3aMIMOCBSI3b C APYTMMHU TOHSTHSMH), UCIIOJIB30BaTh TMOHSATHS i OOBSICHEHUS OTAEIhHBIX
($akTOB U SBJICHUIA, BBIOMPATH OCHOBAHMSI U KPUTEPHUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIUi, YCTaHaBIMBATH MPUYMHHO-CICICTBCHHBIC CBS3U MEXKIY OOBEKTaMHU
U3yUYEHHsI, CTPOHUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, NEIYKTHBHBIC, 1O AHAIOTHH),
JIENIaTh BBIBOJIBI U 3aKJTFOUEHUS;

yMEHHUE NMPHUMEHATh B MPOLECCe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBBIBaTh IIMPOKO
MPUMEHSIEMbIE B XMMHH MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakiud — TpU pElIeHHH Y4eOHO-
MO3HABATENBHBIX 3a/ad, C Y4YETOM OJTHX MOJEIBHBIX TNPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKH H3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
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XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IPOTHBOPEYHS B U3Y49aEMBIX MPOLIECCAX U SABICHUAX.

Ba3oBble ncciaegoBaTe/bcKue eiiCTBUS:

YMEHHUE HCIOJb30BATh MMOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTa MO3HAHUSA, a
Takke B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHIO, OPTaHM3allUd U TPOBEICHHIO YYCHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0OM IPOIECCA, CAMOCTOSATENBHO IPOTHO3UPOBATh €0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, AHATHU3UPOBATh U UHTEPIPETUPOBATh HH(POPMALIUIO PA3INIHBIX BUOB
1 GOpM IPECTABICHUS, TOYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAs TUTEpaTypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aMPOCH PU OUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OO0JACTH HUCHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHUBHOTO MCIIONB30BAaHUS PA3IMIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
UHPOPMALMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOUHALIUSAMUY;

YMEHHME HCMOJIb30BaTh M aHAJIM3UPOBATH B Ipolecce YYEOHOH U HCCIeI0BaTENIbCKON
NeSITeTFHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTA
Ha COCTOSIHME OKPY’KaIoLle MPUPOJHON Cpeibl.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cCTBHA:

YMEHMsI 3aJaBaTh BOIpPOCH (B XoJe Auasora W (WIM) JUCKYCCHH) IO CYLIECTBY
oOcyxmaemMorl TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIHFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3ysIbTaThl MO3HABATEIBHOMN JIESTENbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; JeJlaTh MPE3EHTAIUIO0 PEe3yJbTaTOB BHIMOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEIOBATEIILCKON JICATEIEHOCTH TIPH PEIICHHH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHI, ONpeeNIeHne KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSTeIbHOCTH, IJIaHUPOBATh, OCYIECTBIISTD,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BHIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI peIIeHHs y4eOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM IEHUCTBUM MTPHU BHITIOJIHEHUH 3aJaHUI
C y4éTOM TMOJIyuY€HHUS HOBBIX 3HAaHUI 00 HM3y4yaeMbIX OOBEKTaxX — BEIIECTBAX U PEaKIUsX,
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OLICHMBATh COOTBETCTBUE IOIYYCHHOIO PE3ysIbTaTa 3asBJICHHOMN LI€JIH, YMEHHE HUCIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIOBUU 3aJIaHUM.

INPEJIMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMeTHBIX pPE3YJIbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanpbHOW pabouell IporpamMMol, BBIIEJAIOT: OCBOCHHBIE
o0yyaroIMMUCST Hay4yHblE 3HAaHUS, YMEHUS M CHOCOOBbl JAEHCTBHM, crenupuyueckue i
OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonuy oOyueHus B 8 kJacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUUYECKHUM
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJsipHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHASI MAacca, MAcCOBas A0Js1 XUMUYECKOTO AJIEMEHTA
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, peaKLUU Pa3IOKEHUs, PEaKUU 3aMELICHUs], PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakLuy, sIpo aToMa,
AIIEKTPOHHBIN CJION aTroma, aToOMHas OpOMTanb, PaguyC aToMa, XUMHYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAaltsl) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKMX MOHSITUM W NPUMEHSATH 3TH
MOHSITHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

® UCMOJb30BATh XUMHUUYECKYIO CHUMBOJHUKY JJISi COCTaBJIEHUS (OpPMyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

e OMNpeneNisITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIUMHEHMH 1o QopMmyliaM, BHJ XUMHYECKOH CBS3U
(KOBaJICHTHasi U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

e packpsiBaTh cmblch [lepumoanueckoro 3akoHa [[. M. MenzeneeBa: n1eMOHCTpHUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHMS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaJipo;

e ONUCHIBaTh M XapakTepuszoBaTh TabmuuHyo (opmy Ilepuonndeckoil cucTembl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», manble U OonblIe MEpPHOJIbI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
sneMmeHToB J[. 1. MenaeneeBa» ¢ YMCIOBBIMU XapAaKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (CcOCTaB M 3apsja  siapa, oOInee YUCIO 3JIEKTPOHOB H
pacnpeneeHue UX Mo JIEKTPOHHBIM CII0SIM);

e Kjaccu(UUUPOBATh XMMHUUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (110 YKMCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY

s dekry);
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XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX;
BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILLIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSMHEHHUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATEIbHOCTU — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHIO0, KIAaCCU()UKALMIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JJI M3Y4YEHHS] CBOWCTB BEIECTB M XMMHYECKUX PEaKLH,
€CTECTBEHHO-HAY4YHbIE METObl TO3HAHMS — HAOIIOACHHE, U3MEPEHHE, MOJICIMPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

CIIeZIOBaTh MpaBWJIaM TIOJIb30BAaHUS XMMHUYECKOH TOCyIoi H  J1abopaTOpHBIM
000py/s0BaHUEM, a TaKXke IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMHU T10 BBITIOJIHEHUIO Ta00PAaTOPHBIX XUMHUYECKUX OIIBITOB I10 MOTYYCHUIO U
coOMpaHHIO Tra3000pa3HBIX BEIIECTB (BOAOPOJAAa M KHUCIOpOJa), MPHUTOTOBICHHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN pacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJOUYEH U
KHCJIOT C TIOMOIIBI0 UHIMKATOPOB (JIakmyc, heHomdTanenH, METUIIOPAHK U IPYTHUE).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIIECHHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIUIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKluHy,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METAJUIMYecKas), KpUCTauIMyeckas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUuu, NpPEIeNbHO JIOIyCTHMas
koHueHrpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TOHSATHI U MPUMEHSTH 3TH
MOHSITHS IIPU OMTUCAHUH BEILECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJ€HHS (QOpMYJ BEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIU4YHOIO COCTaBa, MPUHANICKHOCTb BEIIECTB K ONPEACIEHHOMY
KJIacCy COelMHEHMH Mo (opmynam, BHJ XMMUYECKOW CBSI3U (KOBaJCHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
(dopmyne, XxapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHMYECKHUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKNA KOHKPETHOTO BELIECTBA;
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packpbiBaTh cMbIich [leproanueckoro 3akona /. MI. MenneneeBa u 1eMOHCTpUPOBATh
€ro MOHMMAaHME: OMHUCHIBATH M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoArpynmna (A-
rpynmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOABI,
COOTHOCUTBH 0003HAYEHUSI, KOTOPBIE UMEIOTCS B IEPUOANUECKOM TabJInIIe, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsll Aapa,
oOll1ee YuCIo AIEKTPOHOB U paclpeiefieHue UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH
o01IrMe 3aKOHOMEPHOCTH B HU3MEHEHUM CBOMCTB 3JIEMEHTOB U HMX COCAMHEHUN B
npejesiax MajblX EPUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YMCIy W COCTaBy y4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAsl ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUECKON JUCCOUUALIMU KUCIIOT, HIEJI0YEH U COJIEH,
MIOJIHBIC U COKpAIIEHHBIC YPAaBHEHUSI PEaKIUii HOHHOTO OOMEHa, YpaBHEHUS PEaKIIHii,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX TPEBPAILIEHUNA B PA3JIMYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dJIEMEHTa 1Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN pPEeaKIuu;

coOMoIaTh TpaBWJIa TOJB30BAaHUS XUMHUYECKOM TIOCYIOM W J1aOOpaTOPHBIM
obopymoBaHrWeM, a Tak)Ke IpaBuja OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMH TI0 BBITTOJTHEHHUIO JTA0OPATOPHBIX XMMHYECKUX OMBITOB IO MOTYYEHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUAaKa U YTIIEKUCIIOTO ra3a);

MIPOBOJIUTh PEAKIMHU, MOATBEPHKAAIONINE KAUeCTBEHHBIM COCTaB Pa3IMUHbBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHar-, (ocdar-,
CWJIHKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI H3YUYEHHBIX
METaJUIOB, TPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;
MIPUMEHSATh OCHOBHBIE OTIEPAIMH MBICIUTEILHON JCATEIHPHOCTH — aHAIW3 U CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIlMI0, BBISIBJICHUE MPUIMHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
HAy4YHBIC METObI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTUPOBAHUE, YKCIIEPHUMEHT
(peanbHBII U MBICTICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
Koun4vecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u deKkTpoHHbIE (LM (POBbLIE)
n/n TeM MPOrpaMMbl Bcero Konrpoapurre Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumus — BakHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [IOK
[PAKTUYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
19 BemecTBa 1 xuMuueckue 15 1 bubmmoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasnen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopoa. [lonsitue 5 bubnmorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bomopon. Tlonsitue o 3 1 but6mmoreka [IOK
KHMCIIOTax M COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnunorexa LIOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [{OK

HEOPraHUYECKUX COCIUHEHUN

https://m.edsoo.ru/7f41837¢c

Hroro mo pazaeny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Paznea 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHue aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuumn

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

3.1 XUMHYECKUX deMeHToB J[. U. 7
MenneneeBa. CtpoeHue

aToma

Xumuueckas CBS3b.
3.2 OKHUCIIUTENIBHO- 8 2

BOCCTAHOBUTCIIbHBIC PCAKIINN

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edso0.ru/7f41837c

Htoro mo paszaen 15 bubnuoreka [{OK
pasieity https://m.edsoo.ru/7f41837c
b K
PesepBHoe Bpemst 3 uommoreka O

https://m.edso0.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 08 >



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC
N HanMenopamie Koau4vecTBo yacoB DJIeKTPOHHbIE
(uudposbie)
n/  PpasiesioB U TeM Koutpoasn  IIpakruuec
Bcero oOpa3oBaTe/ibHbIE
n NporpamMmbl ble padoThI KHe padoThl
0 pecypchl
Pa3neu 1. BemecTBo U XMH4YecKHe peakiun
[ToBTOpEHME M
0
yrayGiee Busmorera LIOK
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
paszienoB Kypca
8 Kitacca
O
1.2 P 4 https://m.edsoo.ru/7f41
XUMHYCCKHUX
y a636
peakiuit
DAEKTPOIUTUYEC
Kjlico - bubmmoteka IIOK
1.3 8 HHAITAL 8 1 1 https://m.edsoo.ru/7f41
XuMHu4ecKue
a636
peaxknuu B
pacTBopax
Hroro no paszneny 17
Paznen 2. HemeTasuibl U MX coeIMHEHMSI
O6mas
i;ﬁ/{ﬁ(::fz:;m(a bubmuorexa [{OK
2.1 4 1 https://m.edsoo.ru/7f41
3JIEMEHTOB 2636
VIIA-rpynnsl. T
I"amorensl
O6mas
i:ﬁd f;:f;gma Bu6miorexa LIOK
2.2 6 https://m.edsoo.ru/7f41
anemeHToB VIA-
a636
rpynmnsl. Cepa u
€€ coeTMHEHNA
O61mas but6mmoreka [IOK
2.3 XapaKTEPUCTHKA 7 1 https://m.edsoo.ru/7f41
XUMHYECKUX a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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aneMeHToB VA-
rpynmnsl. A30T,

bochop n ux
COCAMHEHHUS
O6mas
XapaKTEePUCTUKA
:ﬁ?ig;j:fv A bubnunorexa LIOK
2.4 — 8 1 https://m.edsoo0.ru/7f41
' a636
Yraepon u
KpPEMHUM U UX
COCIMHEHHUS
Wroro mo pazneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
OO011ue cBoMcTBa bubmorexa [IOK
3.1 4 https://m.edsoo0.ru/7f41
METAIIJIOB
a636
Baxneiimme bubmuoreka [{OK
3.2 METaJUIBI U UX 16 1 https://m.edsoo.ru/7f41
COCIMHCHHUS a636
Hroro no paszneny 20

Pasznen 4. Xumus u okpyxamwomas cpeaa

BemectBa u bubmuoreka [IOK
4.1 MaTepuasl B 3 https://m.edsoo.ru/7f41
KU3HH YeJIOBEKa a636
Hroro mo pasneny 3
but6mmorekxa [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO 68 4
YACOB I1O

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJLHOM ITPOI'PAMMBI

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

IIo Teme: ((HepBOHaanIBHI)IG XUMHNYCCKHUEC ITIOHATHA»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJ1a, XWMHUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAasT U HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJHUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHYECKas peaKius,
KIacCUPUKAIMS ~ peaKIHil: peakiuu  COSAUHEHUs, PEeaKIuu
pa3NoXKeHUs, peaKkIuu 3aMelIeHHs, peakluh OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeIUIOBOM 3((HEKT peakiuu, pacTBOp,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aAUMOCBS3b OCHOBHBIX XHUMHWYCCKHUX MOHATUH U

MPHUMCHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaHleHI/II\/’I

1.3

14

WCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (POpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN
pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MacChl BEIIECTB,

NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'0 YYCHUSA, 3aKOHa

ABoraapo

1.5

1.6

ONpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX
COCINHCHUAX
KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PCaKIHUU (HO qucily U COCTaBy

Y4acCTBYIOUINX B PEAKIIMU BEIIECTB, M0 TEINIOBOMY 3D (HEKTY)

1.7

BBIYUCIISATH OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJIIPHYIO MaccChl

BCIICCTB

1.8

BBIYHCIISITH MACCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 1Mo (GopMysie

COCIUHCHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BCIICCTBA B PACTBOPC
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1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI TIO3HAHMS — HAOIIOACHHE,
W3MEpEeHUe, MOJACIUPOBAaHUE, OKCIEPUMEHT  (peajbHBId U

MBICJICHHBIN )

ITo Teme: «Baxunenmue npeacTaBUTENI HEOPraHUYECKUX BEILIECTB)

2.1

pacKpbrIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MTOHSATHH: OKCH I,

KHCj0Ta, OCHOBAaHUC, COJIb

2.2

2.3

2.4

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy
coequHeHui o popmynam

KJ1acCU(UIIMPOBATH HEOPTAHUYECKUE BEIIECTBA

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TIPUMEPAMHU
MOJIEKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX  XHUMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€OIECCTB B 3aBHCHUMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IPOTCKAHUA XUMHUYCCKUX

npeBpameHm‘/’I B Pa3JIMYHBIX YCIIOBUAX

2.6

2.7

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMUYECKOM TOCYAOH W
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSMH TIO BBIOJTHEHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/II-O
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA M KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATh U MPOBOJUTH XUMHUYECKHUE IKCIIEPUMEHTHI
[0 PACMO3HABAHHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOUIbIO

WHAUKATOPOB (JIaKMYC, (heHONIPTaTICHH, METUIIOPAHXK U JIPyTHE)
MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakinu

I[To Teme: «Ilepuomnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHTtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTENLHO-BOCCTAHOBUTEIILHBIE pCaKkuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX HOHATHH: AApO aroMma,
AJICKTPOHHBIA CJIOW aTOMa, aToMHas oOpOWTa b, paguyc aroma,

XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
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3.2

3.3

3.4

3JIEKTPOOTPULATEIIBHOCTh, WOHHAA CBA3b, HMOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA
KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

OIMCHIBATh U XapaKTepu30BaTh Tabamunyto Gopmy Ilepuoamaeckoii
CHCTE€Mbl XMMUYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJIple» U «OOJIbIIHE) IMCPHUOAbL

packpbiBaTh cmbich llepuonmueckoro 3akona JI.MA. Menneneena:
JEMOHCTPUPOBATh  MMOHUMAHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOHCTB XUMHUYECKHX DJJIEMEHTOB OT HUX TIOJOXXEHUS B

[Iepnonnueckoii cucreme

3.5

COOTHOCHUTH 0603Ha‘ICHI/I$I, KOTOpPbIC  HUMCIOTCA B Ta6JII/IIIe
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBay ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB n 3apdana sapa, 06]].[66 YHUCJI0

AJIEKTPOHOB U paclpeeNeHue UX MO0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

OIPCACIIATh CTCIICHb OKHCJICHHA  JJICMCHTOB B 6I/IHapHI>IX

COCOINHCHUAX

OIPCACIIATE BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX




9 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

24

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

Ilo Teme: «BemiecTBo 1 XUMHYECKast pEaKknus»

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX TMOHSTHH: pacTBoOp,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, DIEKTPOIUTHUECKAs TUCCOLMALINS,
peakIMu MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peaxuuu,
OKHCITUTEIFHOBOCCTAHOBUTEIIbHBIC peakiuu, OKHUCJTUTEb,
BOCCTAaHOBUTENb, OKHUCICHHE M BOCCTAaHOBIICHUE, AaJJIOTPOIIHUS,
aM(OTEepHOCTh, XHUMHUECKas CBA3b (KOBAJIGHTHAs, HOHHAas,
MeTaJlIn4ecKasi), KpHCTaJUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh

XMMHYECKON peaKiuu

1.2

1.3

1.4

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHH U
MPUMEHSATH ATU MOHATHS IIPU ONIMCAHUH BEIIECTB U UX MPEBpaIleHH
COCTaBJIAITh YPABHEHUS DIEKTPOJIUTUYECKON ITHCCOLMALMU KUCIIOT,
LIEJIOYEN M COJIEH, NOJIHBIE W COKPAIEHHBIE YPABHEHUS PEaKIUil
HMOHHOT0 OOMeHa

PAaCKpPBIBATH CYITHOCTD OKUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ

MIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca 3TUX peakuuit

1.5

MIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XMMUYECKON peaKIuu

IlIo temam: «HemeTannabl M HX COeOMHEHUS» U «MeTaaabl M HX

COETMHEHM S

2.1

2.2

XapakTepu3oBaTh  (omMchIBaTh) oOmMe U crenupuyecKkue
XMMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, IOATBEPK A
ONMCaHHE TMpPUMEpPaMH MOJIEKYJISIPHBIX M HWOHHBIX YypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

COCTAaBJIATH YPABHCHU A peaKuHﬁ, MNOATBCPIKAAOIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBSI3U MECXKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHUA,
BO3MOXKXHOCTH IMPOTCKAHUA XUMUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIOBUSAX
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2.4

CIEAOBaTh IpaBUJIaM I[OJb30BAaHUS XHMHUYECKOW TMOCYIO0H U
J1a00paTOPHBIM O0OPYJOBAaHUEM, a TAKXKE IpaBUJIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUHUSIMU IO BBIIOJHEHUIO
J1a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYCHHUIO U COOMPAHHIO

ra3000pa3HbIX BEHIECTB (AMMHUAKA U YTIIEKUCIIOTrO ra3a)

2.5

IIPOBOJUTH pEaKIUM, IOATBEPKAAIOIIME KAa4eCTBEHHBIM COCTaB
pa3IUYHBIX BEIICCTB: PACHO3HABATh OMBITHBIM IYTEM XJIOPHI-,
Opomua, womua, KkapOonar, Qocdar, cunmkar, Ccyabdar,
THIPOKCHIMOHBI, KATHOHBI aMMOHHSI, HOHBI M3YYE€HHBIX METAJIIOB,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BELIECTB

3.1

ITo Teme: «Xumus u OKpYyXKaromias cpecaa»

PaCKpbIBaTb CMbBICII OCHOBHBIX XHUMHYCCKHX TOHSITHM: HI[K

BCIICCTBA, KOPPO3HA MCTAJIJIIOB

3.2

MIPUMEHATh OCHOBHBIC ONEPAIMU MBICITUTEIHHOU JEATEIHBHOCTH —
aHallM3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue, CUCTeMaTHU3AIlHIo,
BBISIBIICHUE TNPUYUHHO-CIEJCTBEHHBIX CBSI3€M — JUISI HW3Yy4EHHsS
CBOMCTB BEILIECTB U XUMHUYECKUX DPEAKIUN; €CTECTBEHHOHAYYHbIE
METO/bl TO3HAHUS — HAOIIOJICHHE, W3MEpPEHHUE, MOJCIUPOBAHUE,

9KCIIEPUMEHT (peaabHBI U MBICJICHHBIN )
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IMTPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘-IaHBHBIG XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumun. Ponp XMMHM B KU3HU 4Y€JIOBEKa. XHUMUSA B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE

BCIICCTB

1.2

ITonsTHE O METOAAX MO3HAHUS B XUMHHU. UNCTHIE BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

13

1.4

ATOMBI U MOJICKYIJIBI. Xumuueckue saeMeHTbl. CHMBOABI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOC YUYCHUC

XuMuueckas Q)opMyna. BanieHTHOCTh aTOMOB XHUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BCIICCTB. OtHocHUTEILHAS aTOMHas macca.
OTtHOcHTEIbHAS MOJICKYJISIpHass Macca. MaccoBas Hods XHUMHYECKOTO

9JICMCHTA B COCIMHCHHUHN

1.5

KomnuectBo BemectBa. Mosb. Moisipaas macca. B3anmMoCBsA3b KOJIMYECTBA,
Macchl U YHMCIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

1.7

@u3nyecKre U XMMHUYECKHUE SIBJICHUSA. XUMHYECKas peakus U €€ NMpU3HaKH.
3aKOH  COXpaHEHMs  MacCchl  BeUIeCTB.  XMMHMUYECKHE  ypaBHEHUS.
Knaccudpukanus XuMHYeCKHX  peakuuid  (COeAMHEHHUS,  Pa3JIoKEHHUs,

3aMelieHus, 0OMeHa)

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYAOH, C
mpaBUJIaMy pabOTHI B TabopaTopun U MpruéMaMu oOpaIieHus ¢ 1a00paTopHBIM
obopynoBaHWEM, HM3Yy4YeHHE W ONucaHue (U3NYECKHUX CBOWCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmoJeHHe (u3uuecknx (TUTaBIeHHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYNKe, KUTIEHHUE W KOHJIEHCAIIUS BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEYH, TMPOKAJMBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICKCTBHE MeJa C KHUCJIOTOW) SIBJICHHM, HAOJMIOIEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHUS XUMUYECKHX peakuui (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3joKCHHE
ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOECICTBUE Keje3a C paCTBOPOM

coym meau( 1), u3ydaenne cnoco0oB pa3iereHust cMecei (C MTOMOIIBI0 MarHHUTa,
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2.1

¢uIbTpOBaHME, BHIMAPUBAHKUE, AUCTHILUIAIMS, XpoMaTorpadus), MpoBeaCHHE
OUMCTKHM TOBapEHHON conM, HaONIOIEHUE U OIHUCaHUe pe3yJIbTaToOB
IIPOBECHUS OIIBITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3/1aHHE

MoeIIeld MOJIEKYI (II1apOCTEePKHEBBIX )
Baxneliue npecTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Bo3ayx — cmecw razos. CocrtaB Bo3ayxa. Kucnopox — 31eMeHT M IpocToe
BemlecTBo. HaxoxxaeHue kuciopoaa B mpupojae, Gpusnueckue U XMMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucmopona. CrnocoOsr
HOJy4eHUsl KHUCIOpOoAa B J1abopaTopuu M MpoMblnuieHHOCTH. Kpyrosopor

Kucnopoza B npupoze. O30H — anorponHas MoaAupUKaLUs KUCI0poaa

2.2

TermnoBoii 3(p(eKkT XUMUYECKOH peakmuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- M PHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3 PeKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bozmopox — anemeHt u npocroe BelecTBo. HaxoxeHne Bogopoaa B Mpupo/e,
du3uYecKue W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IMOTYYCHHS.

Kucnotse! u conu

2.4

Mounsipablit 00BEM razoB. PacuéTel M0 XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

2.7

dusnyeckue CcBoOWCcTBa BOABL. Boaa kak pactBoputenb. PacTBOpBI.
HacellieHHble 1 HEHACBILLEHHBIE PACTBOPLI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs 1oy BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IPUPOAE M B KU3HU uenoBeka. Kpyrosopor
BOABl B IMpUPOJE. 3arpsi3HEHHWE MpUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJHBIX BOJ

Knaccudukanuss neoprannuecknx coemunennit. Oxcunbl. Knaccudukanmys
OKCHJIOB: cojeoOpa3yromue (OCHOBHbBIE, KHUCIOTHbIE, aM(OTEpHbIE) WU
HecosieoOpasyromue. Homenknarypa okcunoB. @u3nyeckue U XMMHUYECKHE
CBOMCTBA OKCUIIOB. [lomyuenue okcuaoB

OcnoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPAaCTBOPHUMBIE

ocHoBaHMs. HomeHknaTypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA

ocHoBaHul. [loryuenre ocHOBaHUM

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. Ousndeckue u
XUMHYECKUE CBOMCTBA KHCIOT. Psan aktuBHocTH MetayuioB H.H. Bekerosa.

ITonmy4yenue kucior
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2.9

2.10

2.11

3.1

Conu. Homenknatypa cosieit. @u3nyueckre U XMMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit
['eneTrnyeckas CBSI3b MEXKAY KJacCaMHM HEOPTraHMYECKUX COCTUHEHHM

XUMUYECKUH IKCIIEPUMEHT: KAueCTBEHHOE OIPEICTICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJyueHue, coOupaHue, pacrio3HaBaHUE U U3y4CHUE
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHS U MIPEKpaIlleHus: TOpeHus (Ioxkapa), O3HAaKOMIICHUE C
o0pa3laMyi OKCHZIOB M OINHCAaHHE WX CBOWCTB, MOJy4YeHHE, CcOOWpaHue,
pacro3HaBaHHe M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEHHUE), B3aUMOJICHCTBUE
BOJZIOpOAA c OKCHJIOM meu(ll) (BO3MOXKHO HCIIO0JIb30BaHUE
BUJICOMaTEpHAIOB), HAOIOIeHHE OOpa3IOB BEUIECTB KOJUYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAcTBOPEHHS BEIIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNpEeAENEHHOW MaccOBOU
JIOJIE pAacTBOPEHHOIO BEILIECTBA, B3aUMOACHCTBUE BOABl C METAJIAMH
(HatpueM u KanbliieM) (BO3MOXKHO HCIOJIb30BaHHE BHIEOMATEPUANIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TOMOUIbI0 HMHIMKATOPOB,
UCCIIeIOBaHNE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUs OKPAaCKW WHJIUKATOPOB B PACTBOpPAaX KHUCIOT U
nienouel, n3yuenue B3aumoeiictsus okcuna meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIIOT C MeTaUIaMH, PEaKIUi HEeUTpau3alui, TOoTydeHUe
HEPACTBOPUMBIX OCHOBaHUM, BBITECHEHHE OJHOTO MeTalja JPyruM H3
pacTBOpa COJM, PEUICHUE IKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHnenime

KJIaCChl HCOPTaHNYCCKUX COE€IUHEHUI

[lepuonnueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.M. Menneneea. CTpoeHre aToOMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBple MOMBITKH KIacCHU(PHUKAIUU XUMHUYECKUX JJIeMEHTOB. [loHsTue o
TPYIIaxX CXOJHBIX AJIEMEHTOB (IEIIOYHBIC U IIETOYHO3EMEIbHBIC METaJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pazyloT amMpOTepHBIC

OKCH/IbI ¥ TUJPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepumomnyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
AWM. MenneneeBa. KopoTkonepuoanas # UIMHHONEPHUOAHAS  (OPMBI

[lepuoanueckoit cucrembl xumuueckux odieMeHtoB J[.M. Menneneena.
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3.3

Ilepuons! u rpynmnel. @U3HYECKHUI CMBICHI HOPAIKOBOIO HOMEpa, HOMEPOB

nepuoaa U IrpyIiibl 3JICMCHTA

Ctpoenue atomoB. CocTaB aTOMHBIX sjep. M3otomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aroMoB TMepBbIX 20 XHUMHYECKHUX DJIEMEHTOB
[Tepuoanueckoii cucremsl .M. MengeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.11. Menneneena

3.4

3.5

3aKOHOMEPHOCTH H3MEHEHHsI pajJuyca aTOMOB XHMHYECKUX HJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKHWX CBOMCTB IO TPYINIaM W IEPUOJAM.
3nauenue [lepuoguyeckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTUs HaykKu W npakTuku. .M. MennaeneeB — y4€Hblid U

rpaxxiaHuH

Xumuyeckasi cBsi3b. KoBasneHTHas (MoyisipHasi YW HEMOJSIpHAsl) CBS3b.

3JICKTpOOTpI/IIIaTeJII)HOCTI) XHMHYSCKHX 3JIeMEHTOB. VIoHHAs CBI3b

3.6

3.7

Crenenb okuciacHu. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pCaKkuru. Hpoueccm

OKHUCJICHUS U BOCCTaHOBIICHUA. OKUCIUTENIN U BOCCTAHOBUTEIIH

XHUMHUYECKUMN OKCIICPUMCHT: HU3YUYCHUC O6p33LIOB BCIICCTB MCTAJJIOB H
HEMCTAJJIOB, BSaHMOI[GﬁCTBHe THAPOKCHTA TMHKA C pacTBOpaMH KHCJIOT H
Iuenoqeﬁ, IMPOBEACHUC OIIBITOB, HITFOCTPUPYIOIIUX PUMEPBI OKHUCIIUTCIIBHO-

BOCCTAHOBUTENbHBIX pEaKIUil (TOpeHue, peakliuu pa3ioKeHNs, COETUHEHMS)




9 KVIACC

Kon

30

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

BemecTBo 1 xumnueckas peakuus. [loBropenue

11

Ilepnonnueckuil 3akoH. llepuoguyeckas cucremMa XUMHUYECKHX JJIEMEHTOB
.M. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHX JJIEMEHTOB INEPBBIX TPEX MEPHUOJOB, KaJIWs, KaJlbLUsi U HX
COEIMHEHUI B COOTBETCTBUM C IOJIOKEHHEM 3JIeMEHTOB B [lepuoamueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

13

14

1.5

CtpoeHue BelecTBa: BHUABl XUMUYECKON CBA3U. THIBI KPUCTAITMYECKUX
pPELETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
pemIéTKH W BHUJA XUMHUYECKOW cBsi3u. Kiaccudukanus w HOMEHKIATypa
HEOPraHMYECKUX BeUIeCTB (MEXIyHapoJHas U TpUBHUAJbHas). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIUIMXCSA K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX

COCHHHGHHﬁ, TFCHETUYCCKAA CBA3b HCOPIraHUYICCKUX BCUICCTB

Knaccudukanus XuMUYeCKIX peaklui Mo pa3iInyHbIM IpU3HAKaM (110 YHCTY
U COCTaBy YYacCTBYIOIIMX B pEaklMU BEIIECTB, MO TEIIOBOMY 3(pdexTy, no
M3MEHEHHUIO CTEeTIeHEeW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, 0 OOPaTUMOCTH,
M0 YYacTHIO KaTajgu3aropa). OJK30- U DJHAOTEPMHUYECKHE PEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOPOCTH XUMHUYECKOH peaknuuu

[TonsiTie 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusax. [lonsrtue o
TOMOTEHHBIX W TE€TepOreHHbBIXx peakuusx. Ilonsarue o XuMuyeckom
paBHOBecuH. (DaKTOpPbI, BIMSIOUIME HA CKOPOCTh XMMHUYECKOW peakuuu U

MOJIOKCHHUEC XUMHUYCCKOI'0 PaBHOBCCHUS

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKLIMi C HCIOIb30BAHUEM METO/a

AJIEKTPOHHOTO OajaHca

1.6

Teopust IEKTPONTUTHYECKON JUCCONUALIMU. DIEKTPOTUTHI U HEATEKTPOIUTHI.
Karnonsl, aHnoHBl. MeXaHN3M JUCCOLMAMH BEILECTB C Pa3IMYHbIMU BUIaMU
XuMHUecKol cBsA3U. CreneHb auccounanyy. CUIbHBIE U C1a0ble AIEKTPOIMTHI.
Peakiiun noHHoro oOMeHa. Y cJI0BHUsI MPOTEKAaHUS peaKifii MOHHOTo oOMeHa,

TOJHBIE M COKpAalI€HHbIE MOHHBIE YpaBHEHUs peakiuid. CBOICTBA KHUCIOT,
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1.7

OCHOBaHMH UM COJIEd B CBETE€ MPEICTABICHHA 00 3IEKTPOIUTUYECKON

Jucconuanuu. KauecTtBeHHBIE pC€aKlu Ha HOHLI. IlonsaTue o THOPOJIN3E coJlieit

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMIICHHE C MOJENISIMH KPHCTAJUIMYECKUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIOB M HEeMeTayioB (rpadura u
ayMasa), CJIO0XKHBIX BELIECTB (XJIOPHIA HATPUs); UCCIECIOBAaHHE 3aBUCHMOCTH
CKOPOCTM XHMHMYECKOW pEeaKIHH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCJIEJOBAaHUE  3JEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB, Ipolecca
JUCCOLMANY  KUCIJIOT, INenodel M comell (BO3MOXKHO HCIOJIb30BaHHE
BU/ICOMATEPHAIOB); TPOBEACHUE OMNBITOB, WLIIOCTPUPYIOIIUX IPHU3HAKU
NPOTEKaHUS PEaKINii HOHHOTO 0OMeHa (00pa3oBaHKe OCaIKa, BBIICIICHUE Ta3a,
00pa3oBaHUE BOJIBI); OMBITOB, MJUIIOCTPUPYIOUIMX IPHUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLIUN (TOPEHHE, PEaKLIUU PA3JI0KEHUSI, COEAUHEHN);
pacno3HaBaHWE HEOPraHWYECKUX BEIIECTB C IIOMOIIBI0 KayeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

2.1

2.2

HemeTannsl 1 UX COeAMHEHUS

OO6mass xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue u (uU3MUECKHe CBOICTBa
MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHUYECKHME CBOMCTBAa Ha IPHUMEpPE Xjopa
(B3auMojielicTBUE C MeTajlllaMi, HEMeTaJllIaMH, IIel104aMH). XJIOPOBOJOPOI.
ConsiHasg KHCIIOTa, XUMUYECKHE CBOMCTBA, TMOJy4YE€HHE, NPUMEHEHUE.
JelictBue XxJiopa M XJIOpPOBOJOPOJA HAa OPraHU3M 4YeJoBeKa. BaxkHeiue

XJIOPUABI U UX HAXOXKIACHUC B IPUPOAC

OO6mas xapakrepucTtuka 37eMeHToB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CtpoeHue u pusnveckre cBoicTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa W Cepbl. AJUIOTPOIHBIE MOIM(PUKALNU
KHCJIOPOJIa M cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTPOCHHE,
¢u3nueckue M XUMHUUECKHe CBOHCTBA. OKCHIBI Cepbl KaK IMpeacTaBUTEIH
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (PU3MUeCKre U XMMHUECKHUEe CBOWCTBA
(oOmue kKak mpeacTaBUTENs Kilacca KUCIOT U cnenuduueckue). XuMHUUECKue
peaxiuy, JexKalue B OCHOBE MPOMBIIIJIEHHOTO CIIoco0a MOJIydYeHUsl CepHOn
kucnothl. [Ipumenenne. Conu cepHOM KUCIOTHI, KAUECTBEHHAsl peakLus Ha
cynbdat-noH. HaxoxxaeHnue cepbl u €€ COeIMHEHHI B IPUPOJIe. XUMUIECKOE
3arpsiI3HEHUE OKPY’KAIOLIEH Cpelbl COEINHEHUSMHU CEPBI (KUCIOTHBIE AOXKAM,

3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 NMPEeA0TBPAILEHUS




32

2.3

OO6mas xapakTepuctuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIEHU OKHCIEHUs. A30T, pPaclpoCTpaHEHHE B
npupoze, pu3nuecKkue 1 XuMuieckre cBoiictsa. KpyroBopor azora B mpupoze.
AmMuak, ero (uU3MYECKHE M XHMHYECKHE CBOWCTBA, IIOJNyYCHUE U
npuMeHenne. Conu aMMOHUS, WX (PU3MYECKHEe UM XUMHUYECKHE CBOICTBa,
npumenenne. KauecTBeHHas peakuus Ha HOHBI aMMOHHS. A30THAs KHCIIOTa, €&
noJy4eHue, (pusnueckue 1 XUMUIECKre CBOMCTBA (00IIMe KaK MpeCTaBUTENs]
Kjacca KUCIOT W crenuduyeckue). lcrmonp3oBaHue HHUTPATOB M COJICH
aMMOHUSI B KaueCTBE MUHEPAIBbHBIX yJOOpeHUil. XUMHUUECKOE 3arps3HEHue
OKpYXarollel cpeabl COSTUHEHUSIMU a30Ta (KHCIOTHBIC IO/, 3arpsi3HEHNE

BO3]1yXa, MMOYBBI U BOJJOEMOB)

2.4

®ocdop, amnorponHbie MogudHuKau Gochopa, GU3NIECKHEe U XUMHUIECKUE
cpoiictBa. Oxcun Qocdhopa(V) u dochopHas kucinora, ¢Guznyeckue u
XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmonp3oBanue (ochaTtoB B KadecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEHM OKHUCICHMS. YTIEpoJ, aJOTPOIHbIE
MOTU(UKAINH, PACIPOCTPAHEHNE B TPUPOAE, (U3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yriepona B npupoje. OKcuabl yriepoaa,
X (U3NYECKHe M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha YKUBBIC OPTraHU3MBI,
MOJIy4eHHE U IPUMEHEHUE. DKOIOoTndeckre Mpo0IeMbl, CBSI3aHHbBIE C OKCUAOM
yraepona(lV); rumore3a rio0anbHOTO TMOTEIJICHUS KIMMaTa; MapHUKOBBIN
apdexT. YrompHas KUCIOTa M €€ CoNMu, UX (U3NYEeCKHe U XUMHUYECKUE
CBOIICTBA, MOJIyYeHUE W pUMeHeHue. KauecTBeHHas peaknus Ha KapOOHAT-
uoHsbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U

CEJILCKOM XO03SIUCTBE

2.6

[TepBoHavanbHble TOHATHSI 00 OPraHUYECKUX BEUIECTBAX KaK O COCAMHEHMSIX
yriepoja (MeTaH, 3TaH, STHJCH, alleTHJIEH, 3TaHOJ, TIHUIEPHH, YKCyCHas
kucnota). Ux cocraB u xumudeckoe crpoeHue. IloHsTHe o Omonoruuecku
BO)XHBIX BEIECTBAX: XHpaxX, OelKax, yrieBojax — W UX POJIM B JKHU3HU
yejnoBeka. MaTepualbHOE €IUHCTBO OpPraHWYECKUX U HEOpPraHMYecKuX

COEeIMHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue M XUMHUYECKHE CBOICTBA, NOJIY4YCHHE U

npuMmenenue. CoenquHeHHs] KpeMHusl B npupoae. OOuue npencraBieHust 00
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okcuzae kpemHus(1V) n kpemHueBoit kuciote. CUIMKAThl, UX UCIIOJIB30BAHNE
B ObITYy, MEOUIMHE, I[POMBIIUIEHHOCTH. BaxkHelme cTpouTeabHbIe
MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOoH, kene300eToH. [Ipobiemsr
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOMTEIbHBIX MaTepHajOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMHUYECKUHN SKCIEPUMEHT: U3y4eHHE 00pa3lloB HEOPraHWYECKUX BEILIECTB,
CBOICTB COJIIHOM KHMCIIOTBI; IPOBEICHNE KaUECTBEHHBIX pEaKLUi Ha XJIOpU-
WOHBI W HaONIONEHHE MPHU3HAKOB HMX MPOTEKAHUS; OIBITHL, OTPaXKAIOIINE
¢bu3nyeckre U XMMHUYECKUE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUAIOB); O3HAKOMJIEHUE C O0Opa3lamMH XJOpHUAOB
(raJloreHU10B); O3HAKOMJIEHHME C oOpa3namMu cepbl U €€ COEAMHEHUSIMU
(BO3MOXHO HCMOJB30BAaHUE BUIECOMATEPUATIOB); HAOIIOJEHUE IIpoliecca
oOyryIMBaHUs caxapa MoJl IeHCTBUEM KOHLEHTPUPOBAHHOMN CEpPHOM KHCIIOTHI;
U3ydeHHEe XUMHYECKIX CBOWCTB pa30aBICHHON CEPHOM KUCIOTHI, TPOBEICHUE
KayeCTBEHHON peakluu Ha cynb(ar-uoH M HaONIOJIeHHE MpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
COEeIMHEHUN (BO3MOXXHO MCIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (OocHOpPHBIX yH0OpeHM; odyYeHue, coOOupaHue, paclo3HaBaHUue
U U3Y4YE€HHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX peakluil Ha MOH
aMmMOHUS U ¢ocdar-MOH U U3yyeHHE TPU3HAKOB MX MPOTEKaHHUS,
B3aMMO/ICIICTBHE KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEbIO (BO3MOXKHO
WCIIOJIb30BAaHUE BUACOMATEPUANIOB); U3YYEHHE MOJENEH KPUCTAITIMYECKHX
pemérok anMasa, rpadura, ¢yaepeHa; O3HAKOMIIGHHE C IIPOLECCOM
a1copOIMK paCTBOPEHHBIX BELIECTB AKTMBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTUBOTa3a; MOJIy4YeHHe, COOMpaHue, paclio3HaBaHUE U M3y4yEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; MpOBe/eHHe KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CHJIMKAT-UOHBl M HW3Y4YE€HHE NPU3HAKOB HX NPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIMEN CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHHE SKCIIEPUMEHTAIBHBIX

3a7a4 o TeMe «Ba)kHelIe HeMeTalIbl U UX COSTUHEHUS)

MeTamisl 1 ux COCIUHECHUA

3.1

OO0mast XapakTepuCcTUKa XUMUYECKHUX 2JIEMEHTOB — METAVIOB HA OCHOBaHWUHU
ux nosioxkeHus B llepuogmdeckon cucreMe xumuyeckux dsiaemeHToB [I.I.

MenneneeBa u ctpoeHus aroMoB. CTpoeHuEe METAIIIOB. MeTaimnyeckas CBs3b
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3.2

U METAJUIMYECKas KpUCTalIMdecKass pemeTrka. OJIEKTPOXUMUYECKUH Pl

HaHpH)KeHHfI METaJJIOB

duznyeckue U XMMHUECKHe CBOicTBa MeTautoB. OO01Iue crioco0bl MOIydeHus
MeTaimioB. [ToHsITHE 0 KOPPO3UK METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBbl (CTajib, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE

B OBITY M TPOMBILICHHOCTH

3.3

3.4

3.5

[lenouynsie MeTaybl: mosnoxkenue B [leproauueckoil cucTeMe XUMHUYECKHX
anemeHnToB .M. MenzeneeBa; CTpOCHHE UX aTOMOB; HAXO0XIEHUE B PUPOJIE.
duznyeckre U XMMHUUECKHUEe CBOICTBaA (Ha mpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATpUA WU KaJlvs. HpI/IMeHeHI/IC IICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

[llenoyno3eMenbHbIE METAIBl MarHuii W KalbIUi: IIOJIOXKCHHE B
Ilepnonnueckorr cucreme xuMuueckux dieMmeHtoB J[.MI. Menneneesa;
CTPOCHHE WX aTOMOB; HaXxOXKJACHUE B mpupojie. PU3nYecKkrue U XUMUUECKHE
CBOMCTBa MarHusi M Kajublivs. BakHeimine coelWHEHHs] Kalblus (OKCHI,

THJIPOKCH, CONH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHs

AmoMmuHuii: nonoxenue B llepuoanueckoil cucreMe XUMHUYECKUX JIEMEHTOB
.. Menneneesa; CTpO€HHE aTOMa; HAXOXKJEHUE B npupojae. Puznueckue u
XMMUYECKHE CBOWCTBA alroMHHUSA. AMQOTepHbIE CBONCTBA OKCHIA H

TUAPOKCH]IA AITFOMUHUSA

3.6

3.7

Keneszo: nonoxenue B [lepuoanueckoi cuctreMe XuMudeckux 3ineMenTos J1.1.
MeHieneeBa; CTpOEHHE aToMa; HaxoxkJeHue B mpupoje. dusnyeckue u
XUMHUYECKHE CBOMCTBa jxene3a. Oxcuabl, TUApOKcUasl U conu sxenesa(ll) u

xkenesza(lll), ux cocras, cBOWCTBA U OTyUeHUE

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHHUE C 00pa3iiaMy METaJJIOB U CIIJIaBOB,
X (U3UYECKUMHU CBOWCTBAMH; M3YYCHHE PE3YJBTAaTOB KOPPO3WH METAJLIOB
(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOCTeH
B3aUMOJICHCTBUS OKCHJA KalblUs H HATPUs C BOAOW (BO3MOXHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB JKECTKOW BOIBI;
mpoliecca TOpPEHHUs JKelle3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MIPU3HAKOB NMPOTEKAHMS KAYECTBEHHBIX PEaKIuii Ha HOHBI
(Maraus, Kanmbius, amomuHus, nuHka, xenesa(ll) u xenesa(lll), mexu(ll);
Ha0JI0/IEeHNE U OMMCAaHKUE MTPOLIECCOB OKPAILIMBAHUS IIAMEHU HOHAMU HATpPUs,

Kadusg M Kanbluusg (BO3MOXKHO  HCIIOJb30BAaHHME  BHUICOMATEPUAJIOB);
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UCCIIeIOBaHNEe aM(POTEPHBIX CBONCTB THAPOKCHAA AFOMHHHS U THAPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeHIme MeTauibl

U UX COCAUHCHUA»

XHUMHS U OKpYXKarolas cpena

4.1

Hosrie MaTc€pHralibl U TEXHOJIOIUH. BCHIGCTB& U MaTCpuaJibl B HOBCC,Z[HCBHOﬁ
JKU3HU YeJIOBeKa. XUMHUSI U 300pPOBLE. bezomacHoe McIoabp30BaHUE BEIIESCTB U
XUMHNYCCKHX pCaKHI/Iﬁ B 6LITy. HepBa;I nmoMomb IIpu XUHMHYCCKUX OKOrax U

OTpPaBJIEHUSIX

4.2

4.3

OCHOBBI ~ 3KOJOTMYECKOH  TIPaMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxatomieit cpenpl [TK. Posb XxumMuu B perieHMH 3K0JI0rMYECKUX MPoOIIeM.
[TpuposHblE UCTOYHHMKHU YTJIEBOJOPOJOB (yroiyib, NMPUPOAHBINA Ta3, HEPTH),
IPOAYKTHI MX IIepepabOTKHU, UX POJib B OBITY U MPOMBIIIIEHHOCTH

XUMHUYECKUH SKCIEPUMEHT: U3y4eHHEe 00pa310B MaTEPHAJIOB (CTEKIIO, CIIABbI

METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)
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ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K NIPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

1

11

1.2

HpCI[CTaBJ'IeHI/IeZ

0 TI03HABAa€MOCTH SIBJICHUH npupoAbl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XMMHYCCKOU HAayYKHM KaK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

IMOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

0 HAYYHLBIX METOAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB H HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCEHHUEC HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHM TEXHOJOTMSIMHU, OCHOBAaHHBIMHU Ha JOCTHIKEHHSIX
XUMHYECKOH HAyKH, YTO IMO3BOJUT OOYYArOIIMMCSl pacCMaTpUBAaTh
XMUMUIO Kak chepy cBoelr Oyaymed mnpodeccrnoHaTbHON
NEeSITETPHOCTH ¥ CHeNaTh OCO3HAHHBIH BBIOOD XHMHH Kak
npodMIBHOTO TMpeaMeTa NpU Mepexofe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHuUs

Bnanenue cucreMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

2.1

BAKHEHIINE XUMHUYECKHUE TOHATUSA. XUMHUYECKUU OJIEMCHT, aTOM,
MOJIEKYJia, BEIIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIAHAS H
HEOJTHOPOJHAS CMECh, OTHOCHTEIBbHBIC aTOMHAs W MOJICKYIISIpHAs
MacCChbl, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIIpHAs Macca, MOJISIpHBIﬁ
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHUE, COJIb (CpemHssl), XMMHUECKas
peaKmus, pPEeaKiuy COCTUHCHUS, PEAKIMH DPA3IIOKEHHS, PEaKIuu
3aMeIeHUs], PEaKIui OOMEHa, TETUIOBOM A((EKT peakiuu, SK30- U

SHAOTCPMUYCCKUC pCAKIHU, PACTBOP, MACCOBAA NOJIA XUMHUYCCKOI'O
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JJIEMEHTa B  COCIMHEHMM, MaccoBas J0JIi U  IPOLEHTHas
KOHLIEHTPALKs BEILIECTBA B PACTBOPE, SIIPO aTOMA, SIEKTPOHHBIN CIIOU
aToMa, aToOMHas OpOMTalb, PaJWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCJICHHSI, XUMUYECKas CBSI3b, AEKTPOOTPULATENIHOCTb, MOJSPHAS
U HEIOJISIpHAsl KOBAJEHTHAsl CBsI3b, MOHHAs CBSI3b, METAJUIMUYECKAst
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTMUecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMSI, PEaKUud HOHHOTO OOMeHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKUCIEHHME W BOCCTAHOBJIEHHE, 3JIEKTPOJIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOpPOCTh XUMHYECKOW peakuuu, karanuzarop, IIJK, kopposus

METAJIJIOB, CILIABBI

2.2

2.3

OCHOBOIIOJIArarolie 3aKOHbl XHMHUU: 3aKOH COXPAHECHHS MAaCChl,
nepuoguueckui 3akoH .M. Menpneneesa, 3aKOH IOCTOSHCTBA

CcoCTaBa, 3aKOH ABoraz[po

TCOpHUu XUMUH: ATOMHO-MOJICKYJISIpHAA TeOpus, TCOpUA

BHCKTPOHHTH‘IGCKOfl JUucconmruanun

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

3.2

YMEHHME IMPaBWIbHO MCIIOJNb30BaTh W3YYEHHBIE BELIECTBA M
MaTepuaibl (B TOM YHCII€ MHUHEpajbHbIE yIOOpEHHUs, METaUlbl U
CIUIaBbl, MPOAYKTHl IMEpepabOTKH MPUPOJHBIX  HCTOYHHKOB
YIII€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO35CTBE, HAa TPOM3BOJCTBE W IOHMMAHHWE 3HAUEHUS KHUPOB,
OenKoB,  YIJEBOJOB  JJs  OpraHM3Ma  4YelloBeKa, yMeHUue
MPOrHO3UPOBATh BIUSHUE BEIIECTB M XMMHMUYECKHUX IPOIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CPENY

YMCHHUC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUSAMU APYTUX

y4eOHBIX MPEIMETOB

3.3

HaJINYME OMbITa pabOTHI C Pa3TMYHBIMU UCTOYHUKAMHU UH(POPMALIUU
[0 XMMHUH (Hay4Has M Hay4dHO-TIONYJISIpHAs JIUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTUBHO OLCHUBATh I/IH(l)OpMaLII/IIO O BC€IICCTBAX, HUX

3.4 IpEeBpalleHUsIX W  IPAKTHUYECKOM TMPUMEHEHMH U yYMEHHE
UCIIOJIb30BAaTh €€ JUIsl pelIeHHs Y9eOHO-TT03HABATEIBHBIX 3a/1a4
Brnanenue ocHoBaMU TMOHSATUHHOIO armapata M CHUMBOJUYECKOTO

A A3bIKa XUMHHU JJIS1 COCTaBIICHUSI (OPMYJI HEOPTaHMUECKUX BEILECTB,
YpaBHEHUM XHUMHYECKMX pPEaKLHU; OCHOBAMU  XHMHUYECKOU
Homenknarypsl (IUPAC u TpuBHanbHOi)
YMeHne oObSICHATH CBSI3b MOJIOKEHH dyieMeHTa B [leproamaeckoit
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOEHHUS aTOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsii fAnpa, OOIIee YHUCIO
AIIEKTPOHOB), paclpeAeNeHUEM DIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJOB, KATHUS U KaJIbIU
IIpencraBienne O  NEPUOJWYECKOM  3aBUCHMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIBHOCTS ),

6 MPOCTBHIX M CIOXHBIX BEIIECTB OT TIOJIOKEHUS DJIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX TMEpUOAAaX ¢  TJIaBHBIX
MOATPYIINAX ) U JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMeHnue kinaccupuuupoBarh:

7.1 XAMHUYECKHE DIIEMEHTHI

7.2 HEOpraHMYeCcKre BellecTBa

7.3 XUMUYECKHE PEaKLUU

8 YMeHue onpeaensrh:

8.1 BAJICHTHOCTh M CTENEHb OKHCIIEHUS] XUMUYECKHUX 3JIEMEHTOB, 3apsi]l

' HOHa

8.9 BHJ] XMMHUYCCKOW CBS3U M THIT KPUCTAIUTMUECKOH CTPYKTYpHI B

' COCTMHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENb U BOCCTAHOBUTEIIb

9 YMeHne xapakTepru3oBaTh (pU3MUECKHUE U XUMUYECKHE CBOMCTBA!
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHU#, a3or, Gocdop, cepa, XJIOp, HATPUiA, Kamui, MarHui,

KaJIBIIM, aJTIOMHHHH, JKEJIE30)
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CJIOKHBIX BCIICCTB, B TOM YHCJIC HMX BOJHBIX pPacCcTBOPOB (BOI[a,
aMMHaK, XJIOpOBOAOpOA, CEPpOBOAOPOA, OKCHUABI WM THAPOKCHUILI

metauioB |-IA rpymnm, amomunus, meau (Il), nuunka, xxenesa (Il u

%2 I11), okcuasl yrinepoaa (Il u V), kpemuns (1V), azora u pocdopa (111
u V), cepol (IV u VI), cepnucras, cepHas, a30TucCTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOTHO3MPOBaTh U  XapaKTepU30BaTh CBOMCTBAa BEUIECTB B

9.3 3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, MPUMEHEHHUE BEIIECTB B

' 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTb IPOTEKAHHS
XUMHUYECKHUX TIPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX

10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKIHii,
B TOM YHCJIC:

10.1 peaxkuii HFOHHOro oOMeHa

10.2 OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIl

103 WUTIOCTPUPYIONINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB

' (Tpymin) HEOpraHMYECKHX BEILECTB

10.4 MOJATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXKI1Y HUMH

11 YMeHue BBIYUCISTE (MIPOBOUTH PACUEThI):

111 OTHOCHUTEJIBHYIO MOJIEKYSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,

' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB

114 M0 YpaBHEHUSM XHMHUUYECKUX PEAKIUH U HAXOAUTh KOJIUYECTBO

' BEIIECTBA, 00BEM U MacCy peareHTOB MM MPOTYKTOB PEeaKIInN

12 Bnanenue (3HaHME OCHOB):

OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHuWs (HabmoaeHue,

121 HU3MEepeHHe, IKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPU U3YUCHUH BEIICCTB

' U XUMHYECKHUX SIBIICHUH;, yMeHue Cc(hOpMyIHpOBaTh MpoOlieMy H
MPEJIOKUTH MMYTH €€ PeIIeHUs
122 Oe3omacHoil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMHU, XUMHUYECKOU

MOCYAOH U JIabopaTOPHBIM 000pyIOBaHUEM




40

12.3

13

npaBuiaMd  Oe3omacHOTO  oOpamieHusi € BEIIECTBaMH,
UCIOJIb3yEeMbIMU B IIOBCEAHEBHOM KU3HM, IpaBUJIaMH IIOBEJCHUS B
Hensax cOepekeHus: 37J0POBbS M OKPYKAIOLIEH MPUPOIHOU CpEembl;
IIOHMMaHMe Bpesa (OMACHOCTH) BO3AECUCTBUS Ha JKUBbIE OPraHU3Mbl
OTpeIeIEHHBIX BEILIECTB, croco0oB YMEHBIICHUS u

MIPEAOTBPAIIECHUS X BPEIHOTO BO3JACHCTBUS

Hanmuuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIIECCTBIICHUSA

CICAYIOUX XUMHUYCCKUX SKCIICPUMCHTOB!

131

13.2

13.3

HU3YUCHUC u OIMIKMCaHUuC (I)I/I3I/I‘ICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHC C (1)I/I3I/I‘-ICCKI/IMI/I U XUMHWYCCKUMU ABJICHUSAMMU, OIIBITHI,
HWIUTIOCTPUPYIOIUEC TPHU3HAKU ITPOTCKAHUA XUMHUYCCKUX peaKI_II/Iﬁ
HU3YUCHUC crmoco0oB pasaciICHUs cMmecelt

MMOJIYYCHHE KHUCJIOpOAa U HU3YUYCHHE Cro CBOﬁCTB; MMOJIYYCHHC
BOAOpPOJa U U3YUCHHUC €TI0 CBOﬁCTB; IMOJIYYCHHEC YIJICKUCIIOrO rasa u
HU3YUCHUC CTO CBOI>'ICTB; MOJIYUCHUC aMMHaKa U H3YUCHUC CTo

CBOWCTB

13.4

135

13.6

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIer

paCTBOpéHHOFO BCIICCTBA

OpUMEHEHHe  HHAMKATOpoB  (JlakMyca,  METWJIOpaHXXa U
¢denondranenna) i ONpeleeHns XapakTepa Cpe/ibl B pacTBopax

KHCJIOT U HIeI04eit

UCCTIEJOBAaHNE W OIMCAHUE CBOWCTB HEOPraHWMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJEUCTBHSI KUCIIOT C METAJUIAMH,
OKCHUIAMH  METAUIOB,  PACTBOPUMBIMH W HEPAaCTBOPUMBIMHU
OCHOBaHWSIMH, COJISIMH; IIOJIYYEHHE HEpPAcTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO MeTajyla JApYyrdM U3 pacTBoOpa COJIY;
uccieioBaHie aM(pOTEpPHBIX CBOMCTB THIPOKCUIOB ATIOMHUHUS U

MAHKA

13.7

peIIeHNE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM: «OCHOBHBIC KJIACCHI
HEOPTraHUYECKHUX COETUHEHHI; «DNEKTPOIUTUYECKAS
IHUCccolMaInsgy; «BakHeHIIne HeMETaUIBI M HUX COCOUHEHHUS;

«Baxxuein1me MeTajlIbl 1 UX COCOUHEHUS
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13.8

14

141

XUMHYECKHE  OKCIEPUMEHTBI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
NPOTEKaHHS PEaKIMii HOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIMu Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KAJIBIUs, ATIOMUHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA
YMenue:

NPEICTaBIATh PE3yJdbTaThl JKCIEpUMEHTa B (OpME BBIBOOB,
JI0Ka3aTeabCTB, I'paMKOB M TAOJUI] M BBIABIATH SMIUPUYECKHE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATb CBA3HU MCKOY pCajIbHO Ha6JIIOI[aCMI)IMI/I
XUMHUYCCKHMMU SBJIICHUSAMH MW IIPOOCCCAMH, IIPOUCXOAAINNMHU B

MaKpo- U MUKPOMHUPE, 0OBACHATH IPUUNHBI MHOTOOOPa3usl BEIIECTB
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INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 IlepBoHayaIbHBIE XUMUYECKUE TTOHATHUS
11 Uucrele BemecTBa U cMecu. CrocoObl pa3iesieHus: CMeceit
1 ATOMBI U MOJEKYyJbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX
' 2J1eMEHTOB. [IpocThie U C10XKHBIE BENIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB.
' CreneHb OKHUCIEHUS
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENIbHAs aToOMHas Macca.
14 OTtHocuTenbHast MOJIEKYJIIpHas Macca. MaccoBas 10151 XMMUUYECKOTO AJIEMEHTa
B COCIMHEHUU
L5 KomnnyectBo BemectBa. Monb. MossipHas macca. MossipHblii 00BEM Ta3o0B.
' B3anMocBs3p KOIM4eCTBa, MacChl M YUCJIA CTPYKTYPHBIX €IMHMIL BEIIECTBA
16 @u3nYecKue U XMMHUYECKHUE SBJICHHUS. XUMUYECKas Peaklus U €€ MpPU3HAKH.
' 3aKOH COXpPaHEHMs MacChl BEIECTB. XMMHUECKHUE YPAaBHEHUS
5 Ilepuonnueckuit 3axkoH U Ilepuonnueckas cucTeMa XMMUYECKUX DHJIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aToMOB
[Iepnonnueckuit 3akoH. Ilepumonnueckas cucTeMa XHMHYECKUX 3JIEMEHTOB
2.1 .. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICI MOPSAKOBOIO
HOMEpa, HOMEPOB NEPHO/IA U TPYIIIBI JIEMEHTA
Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3oTomnbl. Dnektponsl. CTpoeHue
2.2 ANEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHYECKHX D3JIEMEHTOB
[Tepuonnueckoit cucremsl /.M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPULATENbHOCTH,
2.3 METAIMYECKMX M HEMETANIMYECKMX CBOMCTB) M HX COEIMHEHUH B
COOTBETCTBUHM C IIOJIO)KEHHEM »3JIeMeHTOB B Ilepuoaudeckonl cucreme u
CTPOECHHUEM UX aTOMOB
3 CrtpoeHue BemiecTBa
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3.1

Xumuueckasi cBsizb. KoBasieHTHass (MOJisipHAsE M HEMOJSIPHAsl) CBSA3b.
DNEeKTpOOTPULIATEIbHOCTh ~ XMMHUYECKUX  3JeMEHTOB. VOHHas  CBs3b.

Merannuueckas cBSI3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHAasl, HWOHHAs, METAJUIMYecKas),
3aBMCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAILIMYECKON PEIIETKH U BHJIA

XUMHUYECKON CBI3U

Baxwneimune npeaACTaBUTCIM HCOPraHMYCCKUX BCIICCTB. Hemetanmnel u ux

COCIMHCHNSI. MeTtamisl 1 UX COCIUHCHUA

4.1

Knaccudukanuss u HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUH: OKCHIIOB
(coneobpa3zyroiue: OCHOBHBIE, KHCJIOTHBIC, aMmdoTepHbIe) u
HecoseoOpa3yrone; OCHOBaHWN (IIENOYM M HEPacTBOPUMBIE OCHOBAHUS),
KHCJIOT (KUCIIOpOJICO/IepKAUe U OCECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); coJiel (CPEIHUX U KUCIIBIX)

4.2

4.3

4.4

@u3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOPOJIa, XJI0pa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

dusnyeckue U XMMHYECKHE CBOMCTBA IPOCTBHIX BELIECTB-METAJUIOB: JIUTHS,
HaTpusl, KaJdus, MarHUS U KaJbIUs, ATIOMUHUS, JKeJie3a. DIEKTPOXUMUYECKUN

pAax HaHpH)KeHI/Iﬁ MCTAJJIOB

dusznueckue 1 XUMUYECKHE CBOMCTBA BOOOPOJHBIX CO€OUHEHHI HEMETAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

4.6

dusnyeckrne U XMMHUYECKHE CBOMCTBa OKCHIOB HemetawioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [Tony4enue
OKCHIIOB HEMETAILIOB

Xumnueckue cBoiictBa okcuaoB: metawioB |A-IIIA rpynn, muaka, meau(ll) u

xere3a(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

4.7

XWMHYECKHE CBOMCTBA OCHOBAHHM M aM(OTEPHBIX THUAPOKCUIOB (Ha IPUMEPE
TUAPOKCHIOB AJIOMUHHMS, Kene3a, LuHKa). llomydeHwe ocHOBaHUUM U

aM(OTEpHBIX THIPOKCHIOB

4.8

OO0mue XUMHIECKUE CBOMCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOTHOM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOH, KpeMHHUEBOM, yroinbHOU. Ocobbie
XMMHYECKHE CBOWCTBA KOHLEHTPUPOBAHHONW CEPHOW W a30THOM KHCIOT.

[Tonyyenue xucior

4.9

OO0me xuMHUYecKre cBocTBa cpenHux coneil. [lomyuenue coneit
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4.10

411

[Tonydenue, coOupaHue, pacro3HaBaHWE BOAOPOJA, KHUCIOpOAa, aMMHUaKa,
YIJICKUCIIOTO Ta3a B Ja0OpaTopHH

[Tonyuenne aMMuaka, CEpHOM M a30THOM KUCJIOT B IPOMBITIIEHHOCTH. O01ne

CIIOCOOBI MMOJIY4YCHHUA MCTAJIJIOB

412

5.1

5.2

I'enetnueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ
Xumudeckue p€aknuun

Knaccuukanus XuMuuecKux peakiuii o pa3inyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(PQeKTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMHUYECKUX YJIEMEHTOB

TernnoBoit 3¢ ¢heKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- U 3HJIOTEPMUYECKHUE peakluu. TepMoXUMHUYECKUE YpaBHEHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pPCaKknuu. OKHCIIUTEIIN U BOCCTAHOBHUTCIIN.
HpOHCCCLI OKHUCJICHUA u BOCCTAaHOBJICHUA. 9J'IeKTp0HHBII>i OanaHc

OKHCIINTEILHOBOCCTAHOBUTEIILHOM pCaknuun

5.4

Teopus 27EKTPOAUTHIECKON Aucconuanii. KaTuoHbl, aHHOHBI. DJIEKTPOIUTHI

" HCOJICKTPOJIUTHI. CunbHBIC U c1a0ble QJICKTPOJIUTHI. Cremnenb JAUCCOMaIIn

5.5

6.1

6.2

6.3

Peakiiuu nonHoro oomeHa. YcioBUsl IPOTEKaHUS PEAKIIUi HOHHOTO OOMEHa,

IIOJIHBIE U COKPALLEHHBIE HOHHBIE YPABHEHUSI pEaKLIui
XUMHUS U OKpy’Karolas cpena

BemecrBa u Marepuanbsl B IIOBCEJHEBHOM JKM3HU 4YelOBEKa. besomacHoe
WCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peakluid B J1abopaTopuu U OBITY.

HepBa;I TIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

XUMUYECKOe 3arpsi3HEHUE OKpYyKaroledl cpeapl (KUCIOTHBIE  JOXKIM,
3arpsi3HEHUE TIOYBBI, BO3/JyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOoTBPAIICHHS
[IpenenpHas momyctumasi koHieHTpauus BemectB (IIJIK). Poxp xumum B
pelIeHUN DKOJOTHYECKUX TMpolieM. YcuieHue TapHUKOBOTO dddexra,

Pa3spymi€eHUC O30HOBOT'O CJI0A

[Ipumenenue cepsl, azota, Gocdopa, yriepoaa, KpeMHHUS U UX COSAMHEHUN B
OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH M CEILCKOM Xo3siicTBe. [IprMeHeHue
METa/UIOB M CIUIaBOB (CTajb, YyT'yH, MIOPATIOMHUHHNA, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH UX COCHHHGHHﬁ. ITonstue o KOppOo3un METAJIJIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI X OT KOPPO3UHU
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[IpupoHble HWCTOYHHMKH YIIIEBONOPOJOB (Yrojib, HNPUPOAHBIN Ta3, HE(Th),

o4 MPOAYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH
[lepBoHauasbHBIC TOHATHS 00 OPraHUYECKHUX BEHIECTBAX KaK O COCAMHECHUSIX
65 yriepoaa (MeTaH, 3TaH, TUIICH, alleTUIICH, TaHOJI, TIUIEPUH, YKCYCHAS KUCIIOTA).
' [oHsiTe 0 OMONOTMYECKU BaXKHBIX BEILIECTBAX: )KUPaX, OEJIKax, YIIIeBoax — U UX
POJH B )KU3HH YEJIOBEKA
7 Pacuérer:
7.1 o GpopmyaamM XUMUYECKUX COeTUHEHUN
7.2 Macchl (MacCOBOM) JTOJIM PaCTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

I"a6puensu O.C., Octpoymo B N.I'., CnagkoB C.A. «XUMMUSI 8 kiaace»

bazoBsiii ypoBeHb. YueOHUK. AKninoHepHOoe o0mecTBo "M3narenscTBo "[IpocBemenue”, 2023
roJ

I"a6puensun O.C., Octpoymo B N.I'., CnankoB C.A. «KXUMMUS 9 kaace»

ba3oBeblit ypoBeHb. YueOHuK. AkunoHepHoe oomiectBo "MU3natensctBo "[IpocBemenue”, 2023

rojx

METOAUYECKHUE MATEPUAJIbI IJI51 YUUTEJA

I"abpuensu O.C., Octpoymo B N.I'., Cnankos C.A. «KXXUMMUS 8 kaace»

bazoBsrit ypoBeHb. YueOHuK. AkiinonepHoe oomectBo "MUznarensctBo "[Ipocsemnienue", 2023
I"abpuensa O.C., Octpoymo B W.I'., Cragko C.A. «KXUMMS 9 kaace»

ba3oBelit ypoBeHb. YueOHUK. AkunoHepHoe oomecTBo "U3narensctBo "[Ipocsemenue", 2023
Pynzutuc I'.E., ®enpaman ©.I'. «XUMHUA 8 kaace»

Pymsutuc I'.E., ®enpaman @.I'. «KXUMMUSA 9 kaace»

Axuunonepnoe obmectso "MznarensctBo "IIpocsemenue", 2023 roa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

bubaunorexa I{OK https://m.edsoo.ru/7f41a636

[Tnarpopma Cnam TMA  https://chem-oge.sdamgia.ru/teacher/test

[Tnardopma SAKmacc https://www.yaklass.ru/p/biologia?YkIShowAll=1
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