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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TIPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl paboueil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEIIMY MPENoJaBaHusl y4eOHOro mpeaMera « XUMus»
B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MOPEACTABICHUE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
IpeayCMaTPUBAET PACHPEICIICHHE €ro IO KjaccaM M CTPYKTYpUpPOBaHHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIeseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
NOCJIEIOBATENIBHOCTh ~ M3YYEHUS XUMHM C YYETOM  MEXKIPEOMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
0cOOEHHOCTEW O00ydYarouIuxcs, ONpenensieT BO3MOXKHOCTH —TpeaMeTra  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 0O0pa3oBaHUs, a TaKKe TpeOOBAaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil 3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOCHHUIO
y4e0HOTO CoIepKaHUSI.

3HaHWE XUMHH CIYXXUT OCHOBOW i (OPMHUPOBAHUS MHPOBO33PCHHUS
oOydJaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (GOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPIUM U 00 HSBOJIIOIMU BEUIECTB B MPHUPOJIE, O IMyTSAX PELICHHs TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHUTHS YEJIOBEUSCTBA — CBHIPHEBOM, SHEPIETHUYCCKOM,
MUIIEBON U SKOJIOTMYECKOM O€30MacHOCTH, MPOOJIeM 3IPaBOOXPAHEHHUSI.

N3yuenne xumun:



CIOCOOCTBYET  pealid3alldd  BO3MOXHOCTEH  JIJIi  CaMOpa3BUTUSA U
dbopMupoBaHus KyJIbTYphl IUYHOCTH, €€ 00111l 1 (YHKIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHME MBIIIJIEHUS M TBOPUECKUX CIOCOOHOCTEH
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEILHOM  y4yeOHOW  JIeSITeIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATeIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JEATEeIbHOCTH;

3HAKOMUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHHS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJISiAa HA €JMHCTBO MPUPOABI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroIIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHUAM, K IPUPOJIC, K UYEJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTUUECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlaHHbIe HampaBJICHUS] B OOYYEHUM XUMHUU OOECIICUMBAIOTCS CIEIH(PUKOM
colepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS — TEAarordyecKu
aJanTHPOBAaHHBIM OTpaKeHHWEeM 0a30BOM HAyKW XMMHH Ha ONpeeIEHHOM dTare e
pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OO0IIero oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONTUMHUCS CHCTEMBbI IEPBOHAYAIBHBIX TOHSATHA XUMHH, OCHOB
HEOPraHWYECKOW XMMHUM U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSITUHN
OPraHUYECKON XUMHUHU.

CtpykTypa cojepkaHus MPOTPpaMMbI M0 XHUMHUHU c(hopMuUpoBaHa Ha OCHOBE
CUCTEMHOro moaxoja kK €€ usydenuro. CopepkaHue CKIaAbIBAETCS U3 CHCTEMBI
MIOHATUN O XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKON
peakiuu. OO0€ 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIHIY
MOCJIEI0BATENILHOTO Pa3BUTHUSI 3HAHUM HAa OCHOBE TEOPETHUUYECKUX MPECTABICHUI
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOT'O YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoguueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

— YUYCHHA O CTPOCHHUH aTOMaA U XUMHYECKOU CBiA3U,



— TMpeACTaBICHUM OO0 DICKTPOJUTUUYECKON JUCCOIMALUA BEHIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIUPUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TIOCJIEIOBATEILHO OT OJHOTO
YPOBHS K JIPyrOMYy, BBITIOJNHSSA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS U TOJIYYCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHHe mOporpaMMbl 1O  XUMHH  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJACTABICHUS O XUMUYECKON COCTaBISIONIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHON MpHUPOAbI, LIEHHOCTHOTO OTHOILICHUS K HAyYHOMY 3HAHUIO U
METOJlaM TO3HaHUs B Hayke. M3ydeHue XUMHUM MPOUCXOIUT C NPUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX TpeaMeToB: «OKpyXKalwomui MHpY,
«buonorus. 5-7 knaccel» u «Du3uka. 7 Kiaace.

[Ipy wu3yyeHMH XUMHU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKOW HAyKH KaK 00JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUUYECKHX
3HAHUN — BaKHEUITUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUYECCKUX TOJIOKEHUH,
JOCTYIMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B
npuoOIIEHNH K HAyYHBIM METOJIaM IIO3HAHUS TIPH M3YYCHHH BEIISCTB U
XUMUYECKUX PEaKIi, B (QOPMUPOBAHUU M PAa3BUTHH TO3HABATCIHLHBIX YMCHHHN U
WX TPUMCHEHUH B Y4YCOHO-IIO3HABATCIBHONM H Y4eOHO-HCCIIEIOBATCIIBLCKON
NeATeIbHOCTH, OCBOCHHHW TIpaBWi Oe30macHOTro oOpalieHHs ¢ BEIIeCTBAaMHU B
MOBCEIHEBHOM KM3HU.

[Ipy m3ydeHUrn XMMHUHM HA YPOBHE OCHOBHOT'O OOINETo 0Opa3oBaHUS Ba)KHOE
3HAYEHUE MPUOOPENIN TaKHE 1eJ1, KakK:

— (¢dopMHUPOBaHUE WHTCIUICKTyAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHMIO, COTPYAHUUYECTBY, CAMOCTOSITEIBHOMY MPUHSATUIO PEIICHUH,

CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;



—  HampaBJICHHOCTh OOYy4YeHUsT Ha  CHCTEMAaTUYECKOe MpHOOUIeHUE
oOydJaromuxcs K CaMOCTOSITEIbHOM NO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEW K
XHMWH;

— o0ecreyeHue yciaoBHil, ClIOCOOCTBYIOIMUX TPUOOPETEHHIO 00yYarOIMMUCS
OMbITAa Pa3HOOOPA3HOM NEATETBbHOCTH, IMO3HAHWA W CAMOIO3HAHUS, KIIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMM), MMEIOUIUX YHUBEpPCaJbHOE 3HAYCHUE IS
Pa3TUYHbBIX BUAOB JIEATEIbHOCTH;

— (QopMmupoBanue o00mel (QYHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATH M OLEHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHpa, UCIOJIb3ysd 3HAHUS W OIMbBIT, MOJYYCHHbIC MPU U3YUCHHUH
XUMHH, TPUMEHATh HMX TpPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— (¢dopmupoBaHue y 0OydYaroUIuxcsi TYMaHHUCTUYECKUX OTHOLICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAaHUW JJIs BBIPAOOTKH HSKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXpPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiisi U HAMPABICHHOCTH JalbHEHIIETo
o0yJeHHUS.

OOmiee YMCIO 4YacoB, OTBEAEHHBIX JUISl M3Y4YEHHs] XUMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaniseT 136 yacos: B 8 kimacce — 68 yacoB (2

yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KVIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Posb XUMHUM B KU3HU Ye€JIOBEKA. XMMUSA B CUCTEME HAYK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemlecTB. IloHsgTHe 0 MeTOodax IMO3HAHUS B XMMHUH. UHCTBIC BEIIECTBA M CMECH.
Crnioco0nI pa3jeneHust CMecei.

ATOMBI M MOJEKYJbl. XUMHYECKHE 3IEeMEHThl. CUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIoXKHbBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢hopmyia. BaleHTHOCT, aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHUTENbLHAss aToMHass Macca. OTHOCHTEILHas
MoOJIEKyJIgpHasi Macca. MaccoBast J0JIsl XUMHUYECKOTO JIEMEHTA B COCUHECHUH.

KonmnuectBo BemectBa. Monb. Mossipras macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHCHMH.

DOU3NYECKUE U XUMUYECKHE SBJICHUSA. XUMUUYECKAS peakius U €€ NMpU3HaAKHU.
3aK0H COXpaHEHHsS MacChl BellecTB. XuMHUYeckue ypaBHeHUs. Kiaccudmukarms
XUMHUYECKUX peaKIuii (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJIOH, MpaBUjiIaMu paboOThI B J1abOpaTopuu U
npuéMaMu oOpaIeHus ¢ J1abopaTOpHBIM O00OPYA0BAaHUEM, U3yUYEHHUE M OIUCAHHE
¢uznuecknx CBOMCTB 0Opa3loB HEOPTaHWYECKHWX BEIIECTB, HaOIO/ICHNE
bu3nveckux (TUIaBlIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJEHCAIMsS BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIIOTOM) SBIICHUH, HAOIOICHUE U
OMHCaHUE TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiui (pas3iokeHue caxapa,
B3aUMOJICCTBUE CEPHOM KHCIOTHI C XJIOPUJOM Oapuisi, pa3nokeHUe THAPOKCHAA

meau (1) mpu HarpeBaHuu, B3aMMOICHCTBHE Kejie3a ¢ pactBopoM cos menu (11),



M3YUYEHUE CIOCOOOB pa3/ICNICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puIbTpoBaHHUE,
BBITIAPUBAHUE, JUCTUIUISIIUSA, XpoMaTorpadusi, MpoBEEHUE OYUCTKH MOBAPEHHOMN
COJIM, HAOJIOJIEHHWE W  ONHCaHUE  PE3yJbTAaTOB  MPOBEJICHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJICJIE MOJEKYJ
(1apocTep KHEBBIX).

Baxueiue npeacTaBuTe M HEOPraHMYeCKMX BeleCcTB

Bo3nyx — cMech razon. CoctaB Bo3ayxa. Kuciopoa — 3J1€MEHT U MPOCTOE
BemecTBo. Haxoxnenue kuciaopoja B mpupojge, (GU3UYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIYYEHUsI KHUCIOpoJia B JabopaTopuu U MPOMBIIUICHHOCTH. KpyroBopoT
KuciiopoJia B mpupoze. O30H — ajuioTpornHas MoIU(pUKAIUS KUCIOPOa.

TennoBoit 3hdexkT XUMHYECKON peakiuu, TEPMOXHUMHUYECKHE YypaBHEHUS,
9K30- W DHJAOTEPMHUYECKUE peakuuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHWE TapHUKOBOTO A (dexTa, pa3pylieHre 030HOBOTO CJIOS.

Bomopon — »snemMeHT u mpocroe BemiecTBo. HaxoxzaeHue Bogopona B
npupoae, (GU3MYECKHE ¢ XUMHYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOObI
nosryyeHusi. Kuciaotsl u conu.

MonspHbiii 00BEM ra3oB. Pacd€Thl M0 XMMHUYECKUM YpaBHEHHUSIM.

duznueckue CBOMCTBa BOoAbl. Boma kak pactBoputenb. PacTBOpEI.
HacellieHHble 1 HEHACHIIIEHHBIE PacTBOPbI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 104 BelllecTBa B pacTBOpe. XUMUYECKHE CBOMCTBA BOJAbl. OCHOBAaHMUS.
Ponp pacTtBOpOB B mpupojsie U B )KHU3HU 4esnoBeka. KpyroBopoTr Boabl B mpUpPOJIE.
3arpsi3HeHue NpUpPOAHBIX BoA. OXpaHa U OUKUCTKA IPUPOJIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coeaumHeHmit. Oxcuabl. Kmaccudukarus
OKCUJIOB:  cosieoOpasyroniue  (OCHOBHbIE,  KHUCJIOTHbIE, aM(oTepHble) W
HecosneoOpaszyronme. Homenknatypa okcugoB. Pu3nyeckne U XUMUYECKHUE
CBoMCTBa OKCUJIOB. [loydyeHne OKCHIOB.

OcHoBanus. Knaccudukaiusi OCHOBaHUM: IIETOYM U HEPACTBOPUMBIC

ocHoBaHus. HomeHknatypa ocHoBaHui. OU3nueckne 1 XUMHYECKHE CBOMCTBA



ocHoBaHui. [losryuenrue oCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenknarypa kucior. Ouzndeckue u
XUMHYECKHUE CBOMCTBA KHCIOT. Psg aktuBHocT MetauioB H. H. bekerona.
ITony4yenue KuCIoT.

Comu. Homenknatypa coneil. @U3NUECKUE U XUMHUYECKUE CBOMCTBA COJICH.
ITony4enue comen.

I'eHeTnyeckas CBsI3b MEXKY KJIIACCAMHU HEOPTAaHUYECKUX COCMHEHUM.

Xumuueckuii IKCnepumenm:

KAUEeCTBEHHOE ONpPECICHUE COAEPKaHUs KUCIOpOJa B BO3AYyXe, MOJYUYEHHUE,
coOupaHue, paclio3HaBaHWE MW U3YUYCHHE CBOWMCTB KHUCIOPOJa, HAOIIOJECHUE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOJAOM U YCIOBHUS BO3HUKHOBEHUS U
npeKpaiieHuss ropeHus (mokapa), O3HaKOMJIGHHE ¢ oOpaslamMyd OKCHJIOB H
OMHMCaHWe WX CBOWCTB, IOJy4YeHHE, COOMpaHUEe, PACIIO3HABAHWE U HW3yUYCHHE
CBOWMCTB BOJOpoJa (TropeHue), B3auMojeicTBue Bogopona ¢ okcugom menu (I1)
(BO3MOYKHO HCITOJIb30BaHHE BHIEOMATEpPHUAIOB), HaOIOAeHHE 00pa3IOB BEIIECTB
KOJIUYECTBOM | MOJb, HCCIEIOBAHHWE OCOOEHHOCTEH pPAcTBOPEHHUS BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJIECHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIEW pacTBOPEHHOI'O BEIIECTBA, B3AUMOJICHCTBUE BOJIbI C METAJIAMH
(HaTpueM ©  KajabluMeM) (BO3MOXXHO  MCIIOJIB30BAaHUE  BHUIECOMATEPHUATIOB),
UCCe0OBaHNe OOpas3loB HEOPTaHMYECKUX BEIISCTB PAa3JIMYHBIX KJIACCOB,
HaOJII0/ICHHE M3MECHEHUSI OKPACKH WHIWKATOPOB B PacTBOPAX KUCJIOT W INEIIOYCH,
u3yueHue B3aumojieiicTBus okcuaa meau (ll) ¢ pactBopoM cepHON KHUCIOTHI,
KHCJIOT C MeTaJlaMH, pPEakIuid HeUTpaiu3aiuu, IOoJy4eHHUEe HEePACTBOPHUMBIX
OCHOBAaHHWM, BBITECHEHHE OJHOT'0 METAJUIa JIPYTUM K3 pacTBOpa COJIM, PEIICHUE
SKCIMEPUMEHTAIIBHBIX 3aJlad 1Mo TeMe «BaxHenmne Kiacchl HEOPraHUYECKUX
COCJIMHCHUI.

IMepuonuueckuii 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
jeMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBHA3b.

OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE P€aKkInu



[lepBbie MOMBITKM KJIacCUPUKALMU XUMHUYECKUX 3yeMeHTOB. [loHsTtHe O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M ILEJTOYHO3EMEJbHbIE METaJUIb,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEPHbIE OKCUIbI
Y TUAPOKCHUBI.

ITepnonnueckuit 3akoH. [lepuonnyeckas cucrema XUMUYECKUX dJIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJAHAs  (OpMBI
ITepnonnueckon cucremsl xumuueckux diemeHToB 1. M. Menneneesa. [leprosl
u rpynnbl. PU3NYECKHI CMBICI NOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTroMHBIX saep. M3otonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aToMOB  TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHUsI paJuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METALUINYECKUX U HEMETAJINYECKUX CBOMCTB 110 IPYINIaM U NEPUOAAM.

3nauenue [lepuoguyeckoro 3akoHa u [lepuoandeckoil cCUCTEMbl XUMUYECKUX
BJIEMEHTOB [JIA pa3BUTHsA Hayku W npaktuku. [[. M. MenneneeB — y4yéHbli U
rpaXkJ1aHUH.

Xumuueckass cBA3b. KoBaneHTHass (MoJsipHass M HENOJISIPHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHas CBS3b.

Crenenp  oxkucneHuss.  OKHUCIHMTEIBbHO-BOCCTAHOBHUTENIBHBIE  PEAKLUU.
IIpouecchl okucinenust 1 BoccTaHOBIEHUA. OKHCINUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJIOB M HEMETaJuIOB, B3aWMOJEHCTBUE
TUAPOKCUAA LHMHKA C PACTBOPAMM KHCJIOT M IIEJIOYEH, NPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIIUX  NPUMEPBl  OKUCIWTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUn
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mesxcnpeomemmnvwie ceasu



Peanuzanust MeXnpeaMeTHBIX CBsI3€H NMpU HM3yUYEHUH XUMUU B 8 Kiacce
OCYILIECTBIISIETCSI 4epe3 MCIOJIb30BaHUE KaK OOIIHWX E€CTECTBEHHO-HAyYHBIX
MOHATUHN, TaK ¥ TOHATHUH, SIBISFOIIUXCS CUCTEMHBIMH JIJISl OTJEJIBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYYHBIE MOHITHSA: HAYYHBIH (DakT, THUMOTE3a, TEOpHUS,
3aKOH, AaHalnW3, CHHTE3, KIacCH(UKAIWs, TMEePUOJUIHOCTh, HAOIIOJCHHUE,
AKCMIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHUE, MOJICITh, SIBIICHHUE.

Odwuszuka: Marepus, aTroM, DOJJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIWU]I,
M30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJA, SICKTPUUYECKUI 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (U3NYECKUE BEITUYHUHBI, €IMHUIIBI
MU3MEPEeHHsI, KOCMOC, IJIaHEThI, 3BE3/161, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE OPOJIbI, TTOJIE3HbIE

HNCKOIMIAaCMBIC, TOIINIMBO, BOOAHLIC PECCYPCHI.

9 KJIACC

BemecTBO U XMMHYECKASl PeaKUusi

[Tepnonnueckuit 3axoH. [lepuoauueckass cucteMa XUMAYECKUX JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUH B COOTBETCTBHHM C IIOJIOKEHUEM 3JIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BemiecTBa: BHALI XUMHUUYECKOW CBS3U. THIBI KPUCTAUIMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT TUIIA KPUCTAJIMYECKON PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.

Knaccudukainuss 1 HOMEHKIIaTypa HEOPTraHMYECKHX BEIIECTB. XHWMHYECKHUE
CBOMCTBA BEMIECTB, OTHOCSIIIMXCS K PA3JAYHBIM KJIACCAM HEOPraHUYECKHUX

COGHHHGHHﬁ, ICHECTHUYCCKAA CBA3b HCOPraHM4YCCKUX BCIICCTB.



Knaccudukanus XuMu4ecKuX peakiuii Mo pa3InyHbIM MpU3HAKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B peaKIMU BEHIECTB, MO TeruioBoMy 3¢ deKTy, Mo
W3MEHEHUIO CTETICHEN OKUCIIEHUS XMMHUUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, MO
Y4acTHIO KaTajau3atropa). JK30- U SHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHEHUS.

[lonstue o ckopoctu xumuuecko peakuuu. Ilonsrue o0 oOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakuusx. [IoHATHE 0O TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. [lonsitue o karanuze. [loHsTue o xumuueckoM paBHoBecuu. DAKTOPHI,
BIIMSIONINE HA CKOPOCTh XMMHUYECKON pEAKIMH W TOJOXKEHUE XUMHYECKOrO
paBHOBECHSI.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIUM,  DJICKTPOHHBIA  OayiaHc
OKHCIIUTEIILHO-BOCCTAHOBUTEIILHOM peaxkuum. CocraBnenue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid €  HCMHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTUUECKON AUCCOUUAIUUA. DICKTPOJTUTHI U HEIJEKTPOJIUTHI.
Katronsl, annoHbl. MexaHu3M [OUCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BUIAMU
xumudeckon cBs3u. Crenens auccorumanuu. CUiabHbIE U C1abble dJIEKTPOIHTHI.

Peakiiuu nonHoro oomMeHa. Y CaoBuUS MIPOTEKaHUS pEaKIuii HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HOHHBIE YypaBHEHUs peakuuii. CBOWCTBAa KHUCIOT,
OCHOBaHHUW W COJIe B CBET€ TMPEJCTABICHUNH 00 DICKTPOJIUTHYECCKON
nucconnanu. KauecTBeHHbIE peakiiuyi Ha HOHBL. [IoHATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C MOJECISIMHU KPHUCTAIUNIMYECKUX PEIIETOK HEOPraHWYECKUX
BCIIECTB — METAJNIOB M HEMETa/uioB (Tpadura W aaMasa), CIOKHBIX BEIIECTB
(xyopua HaTpHsi), HCCICAOBAHME 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PeaKIuu
OT BO3JCHCTBHUS pPa3IWYHBIX (PAKTOPOB, HCCICAOBAHHUC DJICKTPOINPOBOJTHOCTH
pacTBOpPOB BENIECTB, MpOIECCa JTUCCOUMAIMM KHCJIOT, IIEJOYEd U COJIEH
(BO3BMOXHO  MCIIOJIB30BAaHHE BUJIEO MaTEpHANIOB), IMPOBEJCHHUE  OIBITOB,

WUIIOCTPUPYIOUIMX ~ MPU3HAKK  MPOTEKaHUsT  peakuui HMOHHOro  oOMeHa



(oOpazoBaHme ocajka, BbIICICHHE Ta3a, oO0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakIui
(ropeHue, peakiuu pa3oKeHUsl, COCUHEHUsI), paclio3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEaklMil Ha HWOHBI, peElIeHue
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HemeTanbl U MX coeTMHEHUST

OO6miass xapakTepucTuka rajoreHoB. (OCOOEHHOCTHM CTPOEHHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHMUYECKHME CBOWCTBA Ha MpPUMEpe  XJopa
(B3auMoOJIeiCTBUE ¢ METAJJIaMHU, HEMETa/laMH, Iejiodamu). XJIOpOBOAOPO.
ConsiHasi KMCIIOTa, XMMHYECKHUE CBOWMCTBA, IMOJydeHHe, nmpuMmeHeHue. [leficTBue
XJIoOpa ¥ XJIOPOBOJAOPOJA HA OPraHW3M ueJjoBeKa. BakHeWiue XJIOpUIbl U UX
HAXOXJICHHUE B TIPUPO/IC.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue W (U3MYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIOTPOITHBIE MOAU(PUKALIUUA KACTIOPOAa
U cepbl. XUMUYeCcKue cBoicTBa cepbl. CepoBOIOpPOA, CTpoeHue, Ppuanyeckue M
XUMUYEeCKHe cBOMcTBa. OKCHIABI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kwuciora, (Qusnueckue M XHMHYECKHE CBOMCTBA (00mIME  Kak
NpeICTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE pEaKIln,
JeKalnue B OCHOBE MMPOMBIIUICHHOTO CMOCO0a TMOMYYEHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHoit kuciaoThl. Conu cepHOM KUCIOTHI, KAYECTBEHHAs peaKkius Ha
cynbdar-uoH. HaxoxaeHnue cepsl M €€ COSIUHECHHH B TPHUPOJC. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAILCHHUS.

OO6mrast xapaktepuctuka 3yMeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
du3znUeckue U XuMuieckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro

(bHSH‘-IGCKI/Ie H XUMHYCCKUC CBOﬁCTBa, IMOJIY4YCHHUC U IIPUMCHCHHUC. Conu AMMOHUA,



uX QU3NUecKre 1 XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THas KHCIIOTa, €€ MOoJydyeHue, (PU3HUYECKHMEe U XUMHYECKHE
cBocTBa (0OIME KaK TMPENCTaBUTENS Kilacca KHUCIOT M CHEeHU(PUUYECKUE).
Hcnonp30BaHUE HUTPATOB W COJIGH aMMOHHUS B KadecTBE MHUHEPATbHBIX
ynoopeHnil. XUMHUYECKOE 3arpsi3HEHUE OKPYXkKalolel cpeibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXHW, 3arpsi3HEHUE BO3JAyxXa, MOYBbl U BOJOEMOB). Docdop,
aloTponHeie Moaudukauuu ¢ocdopa, puznyeckne M XUMUYECKUE CBOICTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrtepuctuka 31aeMeHTOB |V A-rpynnbel. OcoOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCICHUS.  YTJIEpOJ,  aJUIOTPOIIHBIE
MoIu(pUKAIUY, PpPaclpOCTpaHEHWE B MpUPOAe, (HU3MYecKHe W XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcuibl yriaepoaa, ux
¢usznueckre W XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpUMEHEHHE. DKOJIOTHYEeCKHe MPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
sbdext. YronbpHas KucnoTa U €€ Coiu, uX (PU3nYecKne U XMMHUYECKUE CBOICTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC MOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepojaa (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (Yrojib, NUPHPOAHBIA Ta3, He)Th),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONIOTMYECKN BAKHBIX BEIIECTBAX: KUpaX, OeNKax, yrieBojgax — U ux
poMi B OKHM3HM UeJOBeKa. MarepuanbHOE €IWHCTBO OPTaHHYECKHX U
HEOPraHUYECKUX COCTMHEHUN.

Kpemuuii, ero @Qusnueckue W XUMHUYECKHUE CBOWMCTBA, TMOJy4YCHUE U

npuMmeHenne. CoenuHeHus KpemHUs B mpupoje. OOmmue mnpeacTtaBieHus o0



okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpouTeIbHbIE MaTepuasbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobineMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3y4yeHrne 00pa3lioB HEOPraHMYECKHX BEIECTB, CBOMCTB COJSHOM KHUCIIOTHI,
IPOBEICHUE KAU€CTBEHHBIX PEAKIUi Ha XJIOPUA-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpaKarolue (PU3NUECKUEe M XUMHUYECKHE CBONCTBA
rajoreHoB M WX COCAMHEHUM (BO3MOXKHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMu XJOpuAOB (TAJIOTEHUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl W €€  COCOUHCHHSAMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIeOMAaTepraoB), HaOJIOICHUE TIporiecca OOYTIIMBaHUs caxapa MoJl JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XHUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOW peakInK Ha Cyibdar-
MOH W HaOJIOJIeHHe Mpu3Haka e€ MPOTEeKaHWs, O3HAKOMJICHHE C (U3UYECKUMHU
cBoMicTBaMHu aszora, ¢ochopa W HUX COCAUMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
BUJIeOMaTepragoB), oOpa3amMu a3oTHBIX U (PocPOpHBIX yH0OpeHUid, MOTydeHHE,
coObupaHue, paclio3HaBaHWE W H3YYCHHUE CBOWCTB aMMHaKa, IPOBEICHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHUS U (pocdaT-uoH U U3yYeHHE MPHU3HAKOB
UX MIPOTEKAHUSI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON A30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCIOJIb30BAHUE BUJIEOMATEPHUAIIOB), H3y4YCHUE MOJIeJIen
KPUCTAIUTMYSCKUX pemeéToK anMmasza, Tpadura, dyuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancoOpOIMKM PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIIEM U
YCTPOMCTBOM IPOTHBOTA3a, MOJyYeHHE, COOMpaHue, pacro3HaBaHUE W W3YUYCHHUE
CBOMCTB YIJICKHCJIOTO Ta3a, IMPOBEJACHUE KaUYeCTBEHHBIX pPEaKIuii Ha KapOOHAT W
CUJIMKAT-UOHBl M M3Y4YCHHE TMPU3HAKOB UX TNPOTEKAHHUS, O3HAKOMJICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE SKCIEePUMEHTAIbHBIX
3a71a4 1o TeMe «BaxkHeue HeMETaJIbl U KX COCIUHEHUS».

MeTtajabl 1 MX COCANHCHUA



OO6m1as xapakTepUCTUKAa XMMUUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux mnojoxeHus B llepuommueckon cucreme xumudeckux osnementos JI. M.
MengeneeBa u crpoeHuss aTomMoB. CTpoeHue MeTtamioB. Mertajuinueckasi CBA3b U
METAJUIMYECKAS] ~ KPUCTAUIMYECKass  peIETKa.  DJIEKTPOXUMHUYECKHA  PSf
HanpspkeHuil metannoB. dusnyeckue 1 XMMUYECKHUe CBOMCTBAa MeTauioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOppPO3WHM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTasuIbl: ToNOkeHUe B [leproanyeckor CUCTEME XMMUUYECKUX
anementoB JI. M. MenpaeneeBa, CcTpoeHHME HMX aTOMOB, HAXOXJIECHUE B NPUPOJE.
dusnyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kamwus). OKCUAbl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue IMIEeIOYHBIX METALUIOB U HUX
COEIMHEHUMH.

[[lenoyHo3eMeNnbHBIE METAJJIBI MAarHuii W KaJIbLUMK: TOJOXEHHUE B
[Tepuonuueckoit cucreme xumuueckux 3yeMeHToB [[. . Menaeneesa, ctpoeHue
UX aTOMOB, HAaX0XJICHUE B IIpUpojie. PU3NUYECKUE U XUMHUYECKHUE CBOWCTBA MarHUs
U Kaiplmsa. BakHeimme coeauHeHUs Kaimbliusg (OKCHI, THAPOKCHI, COJIH).
JKEcTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHHUS.

AnroMuHUI: TTooxkeHue B [leprnoandeckoil cucTeMe XMMUUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aTOMa, HAaXOXJeHWE B mnpuponac. Puszndeckue u
XUMHUYECKUE CBOMCTBA alFOMUHMSA. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHUIA
AJTFOMUHUA.

Keneso: nonoxenue B [leppoanyeckoil CUCTEME XUMHUYECKUX JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxXxOoXJIeHWE B npupone. Ddusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCU LI U conu xenesa (1) u xxenesa
(1), ux cocraB, CBOWCTBA U TIOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMi METaUIOB M CIUIaBOB, HX (U3UYECKUMHU

CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO



WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KaJIbLIUSI W HATpUs C BOJOM (BO3MOXKHO HCIIOIb30BaHUE BUJIEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLECCa TOPEHUS KeJIe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJB30BAaHUE  BUJEOMATEpPUANIOB), IMPU3HAKOB  MPOTECKAHUS
KAUueCTBEHHBIX pPEaKIMii HAa MOHBI: MAarHMs, KajbllUs, allOMUHUSA, [MHKA, JKele3a
(1) u xenesa (1), mequ (I1), HaOIrOACHUE W ONUCAHKE MTPOIECCOB OKPAIIMBAHUS
IJIaME@HU WOHAMU HATpus, Kalusg UM KaJblHs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMAaTepHUaIoB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUPOKCH/IA ATFOMUHUS
U TUAPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «BakHeime
METaJUTbl U UX COCTUHEHUS.

XuMHS U OKpPY:KaLIas cpeaa

BemecTBa u Marepuanbl B TOBCEIHEBHOM >KM3HM YeoBeKa. beszomacHoe
UCITOJIb30BaHHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPABIECHUAX.

XUMHUYECKOe 3arpsi3HEHHE OKpYXarolled cpeibl (MpeaesibHas AO0MycTUMast
KOHLIEHTpauus Bewects, nainee — [1/IK). Poias Xxumum B penmieHnn 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

u3ydyeHre o0pasloB MaTepuasioB (CTEKIO, CIIaBbl METAIOB, MOJIMMEPHbBIC
MaTepuabl).

Mexcnpeomemmunie ceasu

Peanuzanusa MeXnpeIMETHBIX CBs3€M NMpH H3yYeHUHM XUMUU B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecCTBEeHHO-HAyUYHbIC MOHSATHSA: HAYYHBIA (DAKT, TUTIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJUIHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHHUE, MOJIEb, SIBJICHUE, MNapPHUKOBBIN

(b exT, TeXHOIOTHS, MaTePHAIIbI.



®dwuszuka: Marepus, aTroM, DODJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTb, MOJIEKYNa, JJIEKTPUUYECKHUH 3apsiji, MPOBOIHHKH,
MONYPOBOJHUKY, IUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeI0o, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
pemérka, CruiaBbl, (pU3MUECKHE BEIMYUHBI, CAMHHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, MJIaHEThI, 3BE3/b1, CoMHIIE.

buonorusa: ¢orocunres, apixanme, Omochepa, SKOCUCTEMA, MHUHEPATHHBIC
yaoOpeHwsI, MUKPO3JIEMEHTHI, MAaKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, rupocdepa, MUHEpaIbl, TOPHBIE OPOJIbI, MOJE3HbIE
MCKOIIaeMbIe, TOTUTMBO, BOJHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA NTPOT'PAMMBI 11O

XNUMHUHA HA YPOBHE OCHOBHOI'O OBLIET'O OBPA30BAHUSA

JINYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yNbTaThl OCBOCHHSI IPOTPaMMBI  OCHOBHOTO  OOILEro
o0pa3oBaHMsI JOCTUralOTCs B XoJe OOydeHUs XMMHUU B €IMHCTBE y4eOHOH U
BOCITUTATEIBHOMN JeSITEIbHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUHCKUMHU
COIMOKYJIBTYPHBIMA M JTyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMHU, TNPHHATHIMH B
o0IIecTBe TMpaBWJIaMH M HOPMaMU IIOBEICHHUS U CIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI U COLMAIN3ALNU 00YJarOIUXCSI.

JIM4HOCTHBIE ~ pe3yNbTaTbl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOLIMXCS
PYKOBOJACTBOBAaTbCS CHCTEMOH IO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlMi U
paciIupeHue OmbITa AeATeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHY€CKOro BOCIUTAHMSA:

[IEHHOCTHOT'O OTHOUIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYyYHOMY HACIEAMIO, TMOHUMAaHHUs 3HAYCHHS XUMHYECKOW HAyKH B JKU3HH
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIJIANIETh JOCTOBEPHONW WHGOpMAIHEH O
NEPEOBBIX JOCTHKEHHUSIX M OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAaHHOCTU B HAYYHBIX 3HAHHUIX 00 yCTPOWCTBE MUpa U OOIIECTBA;

2) rPaskIaHCKOT0 BOCTIUTAHUS:



MPEJCTaBICHUS O COLMAIbHBIX HOpMax U TMpaBUiaX MEXIMYHOCTHBIX
OTHOIIIEHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIENOBAaTENbCKOW, TBOPYECKOM M JAPYrMX  BHJAxX
NESATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW NESITEIHHOCTH MPHU
BBITIOJIHEHUM Y4YEOHBIX, IMO3HABATENIHHBIX 3a7a4, BBIMOJHEHUU XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3IaHUN YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAaHUIO
U B3aUMONOMOINM B TMpollecce OSTOH ydyeOHOW JeATeNbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJACHUE M TIOCTYNKA CBOUX TOBApHUIIEH C TO3UIINH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKUE TPECTABICHUS O BEHIECTBE M XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIONINE
OCHOBY Il TIOHMMAaHHS CYIIHOCTH HAay4YHOU KapTHUHBI MUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUS NTPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
IPUPOJHOM CPEAO, O POJIM XMMHUHU B O3HAHUH 3THX 3aKOHOMEPHOCTEH;

NIO3HABATEJIbHBIE MOTHBBI, HANPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOIUMBbIE NJisi OOBSICHEHHS HaOJI0aeMbIX IPOIIECCOB M SIBICHHIA,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEIBCKOW KYJIBTYPHl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypOr, JIOCTYNHBIMU TEXHUYECKUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYCHHUIO W IIO03HAHHWIO, JIOO0O3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOEKTHOW U  HCCIE0BATEIbCKOM
JIESTENHbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHA OOydYeHHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIECHUSI K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHWE MOCJIEACTBUU U

HETMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsl, HAPKOTUKOB, KypeHusi),



HEOOXOJUMOCTU COOJNIIOZICHUS TMpaBWil O€30MacHOCTH MpU  OOpalleHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEPEC K MPAKTUUYECKOMY U3YUYEHHUIO Mpodeccuil u TpyJa pa3iudHoro poja,
yBOXEHUE K TPYyAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJE Ha
OCHOBE TNPUMEHEHMsS] TMPEIAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
UHIMBUTYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEnIHOM nMpodheCCUOHAIBHOM JEATeTbHOCTU U Pa3BUTHUSI HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBHOM CpeJie;

6) IK0JI0rH4eCKOro BOCIUTAHUS:

JKOJIOTMYECKH IIeJIECOO00pa3HOe OTHOIIEHUE K MPUPOJE KaK HCTOUYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS, IOHUMAaHHUE IIEHHOCTH 3JI0POBOTO U
O6e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBWJI 0€301MIaCHOTO MOBEACHUS TPHU padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TMPUMEHSATHh 3HAHUA, MOJy4YaeMble MPH WU3YYCHUU XUMUU, IS
pelIEHUs 3a/1a4, CBI3aHHBIX C OKPYXKAIOIIEH MTPUPOTHON CPEAOH, ISl TTOBBIIICHUS
YPOBHS  DKOJIOTMYECKOW  KYJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX MpPOOJeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe wMmeTanpeaMeTHBIX pE3yJAbTAaTOB BBIACISIOT 3HAUYUMBIC IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MNpeIMeTax M MO3BOJIAIOT Ha

OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O LEIOCTHOM



HAay4YHOU KapTHUHE MHpA, U YHUBEpCalbHbIe yueOHbIE NEeUCTBUS (ITO3HABATEIbHBIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

basoBble jornyeckue AecTBUA:

YMEHHSI HCIMOIb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHMM: PACKPBIBATH CMBICI XUMHUYECKUX IMOHATUH (BBLACIATH MX XapaKTepHbIE
NpU3HAKH, YCTAHABIMBATh B3aUMOCBSA3b C JIPYTMMH TOHSATUSMH), HCHOJIb30BAThH
HNOHSTHS JIsl OOBSICHEHUS! OTAEJIbHBIX (DaKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEpUH JUIsl KIacCU(PUKALUKA XUMHYECKUX BEIIECTB M XUMUYECKHX PEaKIui,
yCTaHABIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXKAY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIAYKTHBHBIC, I€YKTUBHbIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJBI U 3AKIFOUCHMS;

YMEHHE MPUMEHATh B IpPOIECCE TMO3HAHUSA TOHATHA (IIPEAMETHBIE U
METanpeaAMETHBIE), CHMBOJIMUECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMBbIE B XUMUU MOJIETIbHbIE TPEJCTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ D3JE€MEHTa), XUMHUueckas (opMmylia U ypaBHEHHE
XMUMUYECKOM peakluuy — NpU pelIeHud y4eOHO-TI03HAaBATEIbHBIX 3a/a4, ¢ yYETOM
3TUX MOJEJIBHBIX NPEICTABICHUN BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUECKUX PEaKIIUH,
BBIBIATH  OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CIEJICTBEHHBbIE CBSI3U U
IIPOTUBOPEYHS B U3y4AEMBIX IPOLECCAX U SBICHUSX.

ba3oBrble ucciaenoBare/bCKHe A1eMCTBHSA

YMEHHE HCIIOIb30BaTh IOCTABJICHHBIE BONPOCHI B KayeCTBE HHCTPYMEHTA
MIO3HAHUSA, a TaKXKe€ B KauyeCTBE OCHOBBI i1 (POPMUPOBAHMS THUIIOTE3BI IO
IIPOBEPKE NMPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

MPUOOPETEHHE OIbITa MO IUJIAHUPOBAHHMIO, OpPraHU3alUd W IPOBEIECHHIO

YUYCHUYCCKUX OKCIICPUMCHTOB, YMCHHC Ha6J'IIOI[aTB 3a XOJOM IIpomecca,



CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (POPMyIHpPOBATH OOOOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABISITH OTYET
0 MpoJIeTTaHHOM padore.

Pab6ora ¢ ungopmaumeii:

yMEHUE BBIOMpATh, AaHAJIU3UPOBATH M HWHTEPIPETUPOBATH HHGOPMALIUIO
Pa3IUYHBIX BUIOB U (OPM IPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHHUKOB
(Hay4HO-TIOMYJISIpHAS. ~ JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKH OILICHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OpMAIIHIO;

yMEHUE MPUMEHSATHh PA3IUYHBIE METOJbI W 3alpPOChl MPHU MOUCKE U OTOOpE
uHQOpMallMK W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJISI BBIIOJTHEHUSI
y4eOHBIX M MMO3HABATEJBbHBIX 3aJ1au ONPeeIEHHOIO TUIIA, TPUOOPETEHHE OIbITa B
o0JlacTU  HWCTOJIb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHNE KYJIbTYpOH aKTUBHOI'O MCIOJIB30BAHMS PA3IMUHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIBbHYIO (pOpMyY TpecTaBlieHus WHDOpMAIUu U
WUTIOCTPUPOBATh pelIaeMble 3a7aud  HECJIOKHBIMH CXE€MaMH, JuarpaMMami,
npyrumu popmamu rpa@uku U ©X KOMOMHAIIUSMU;

yMEHHE UCIOJb30BaTh MW aHAIU3UpPOBAaTh B Mpolecce y4eOHOH U
UCCJIEI0BATEIBCKON JESITEIIbHOCTH MH(OPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IICTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOIIEH MNPUPOIHOU
CpeJbI.

KoMMyHUKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHS 3aJlaBaTh BOINpPOCHI (B Xoje jauanora W (Wid) JUCKYCCHUM) TIO
CyImIECTBY  OOCyXJaemMod TeMbl, (OpMyIHpOBaTH CBOM  IPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMIOJHEHHUSI IPEAJIOKEHHOMN 3a/1a4H;

YMEHUS  MPENCTABIATh  MOJYyYEHHBIE  PE3yJbTaThl  MO3HABATENIHLHOM
NEATeIbHOCTH B YCTHBIX U TMHUCbMEHHBIX TEKCTax; JellaThb MPEe3eHTalUI0
pPE3yJIbTATOB BBHIMOJIHEHUS! XUMHYECKOTO HKCIEpUMEHTa (Ja00OpaTOpHOTO OIbITA,

1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);



YMEHHUS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM M  MCCIEOOBATEIIbCKON  JESATEIbHOCTH MpPU  PEIICHUU
BO3HUKAIOLIMX NpoOJIeM Ha OCHOBE Y4ETa OOLIMX HMHTEPECOB U COIIACOBAHMUS
no3uuui (00CyXIeHus, OOMEH MHEHUSMH, «MO3TOBbIE HITYPMbI», KOOPIWHALIUS
COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLEHKE KayecTsa
BBITIOJTHEHHOHN PabOThHI U Apyrue).

PerynsiTuBHbIe YHMBepcaibHbIEe Y4eOHbIe 1elCTBUA:

YMEHHE CaMOCTOATENbHO ONPENENATh LENN JeATeIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JEeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI PelIeHHs] YUeOHbIX U
MO3HABATEIbHBIX 3a/lay, CaMOCTOATEIbHO COCTABJIATh WM KOPPEKTUPOBATH
NPEJIOKEHHBI  aJIrOpUTM JEUCTBUM TIPU BBIMOJHEHUU 3aJlaHUd € y4ETOM
MOJIyYeHHUST HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON IeJIH, yMEHHE
UCIIOJIb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCJIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOCHHMIO 00S3aTEIBHOTO
COJICp)KaHMsI, YCTAaHOBJICHHOTO JaHHOW (eaepanbHOl pabodeil mporpamMMon,
BBIJICTISIIOT: OCBOGHHBIE OOYYAIONIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI
NeHUCTBHM, crenupuyeckue s MpeaMeTHOW obmacth «XuUMHs», BHUIBI
NEATENbHOCTH 10  IOJYYEHHI0 HOBOTO  3HAHUSA, €ro  HMHTEpIpeTaluH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYalUsX.

K xonny oOyuenus B 8 ki1acce rnpeaMeTHble pe3yinbTaThl HA 6a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

®pAaCKpPHIBATh CMBICT OCHOBHBIX XHMHUYECKMX TIOHSATHI: aToMm, MOJIEKYyIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BELIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHTENIbHAs AaTOMHas M
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpPHAas Macca, MaccoBas

JOJIST XUMHYECKOTO 3JIEMEHTA B COSIMHEHWU, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTA,



OCHOBAaHME, COJb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHYECKAsS
peakius, KiaccupuKalus peakiuii: peakiui COSIUHEHUSI, PEaKIIUU Pa3I0KEHHUs,
peakiuu 3aMelIeHUs, peakuuu OOMEHa, 3K30- M HHIOTCPMHUYECKHE pPEaKIIUH,
TEIIOBOM A(PeKT peakuuu, SApPO aroMa, JJICKTPOHHBIA CIIOW atoMa, aTOMHas
opOuTanb, paguyc aromMa, XUMUYECKas CBs3b, IMOJSpHAsT U HEMOJISIpHAsS
KOBQJICHTHAsI CBsI3b, MIOHHAS CBSI3b, NOH, KAaTHOH, aHUOH, PACTBOP, MaccoBas J0Js
BellecTBa (MPOIEHTHAS KOHIICHTPAIIKs) B PACTBOPE;

S IJITIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMUMHYECKUX TOHSITHH U
MPUMEHSATH TH MOHSTHUS NIPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;

®ICTIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISI COCTABJICHUS (POPMYJT BEIIECTB
U ypaBHEHUN XUMUUYECKUX PEAKIINA;

®OIIpE/IC/IATh BAJICHTHOCTh AQTOMOB JJIEMEHTOB B OWHAPHBIX COCAUHEHUSX,
CTENIEHb OKHWCJIEHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJIC)KHOCTD
BEIIIECTB K OMpeAeIEHHOMY KJIacCy COeAMHEHUN 1Mo GopmMyraM, BHJI XUMHYECKOU
CBs3U (KOBJICHTHAS U MOHHAs) B HEOPTaHUUECKUX COCTMHCHUSX;

epackpbiBaTh cmbich llepuonmueckoro 3akoHa JI. M. Mengeneesa:
JEMOHCTPUPOBaTh  MOHMMAaHUE  MEPUOAUYECKOM  3aBUCUMOCTH  CBOMWCTB
XUMHUYECKUX AJIEMEHTOB OT UX MojokeHus B Ilepuoamyeckoil cucrteme, 3aKOHOB
COXpPAaHEHUSI MacChl BEILECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
y4€HHUsI, 3aKOHa ABOTaapo;

®OIMCHIBaTh M XapakTepu3oBaTh Tabmuunyro Qopmy Ilepuoanyeckoit
CHUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iinyarh MOHATHUSA «TJlaBHas moarpynmna (A-
rpynmna)» u «mobounas moxarpymma (b-rpymma)», maneie w OONbIINE TEPHOIBI,
COOTHOCUTH 0003HAau€HUs, KOTOpble uMeroTcs B Tabnuine «llepuoamdeckas
cuctemMa xumuueckux odiemeHTtoB J[. WM. MeHaeneeBay ¢ YHCIOBBIMU
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsjl

sa/pa, 0011lee YUCIIO JIEKTPOHOB U pacpeiesIeHHE UX 0 AIEKTPOHHBIM CJIOSAM);



®KJIACCU(PUIIMPOBATh XMUMHYECKUE BJIEMEHThl, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE Peakuuu (10 YUCIY U COCTaBYy YUACTBYIOIIMX B PEAKI[MU BELIECTB, IO
TermnoBomMy 3hdexry);

eXapaKTepHu3oBaTh (OMHUCHIBATH) OOILIME XUMUYECKHE CBOICTBA BEILECTB
pa3IUYHBIX KJIAcCOB, MOATBEP)KAas OINUCAHHWE MpUMEpPaMu MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

®[IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBpPALICHUN B Ppa3IMYHBIX
YCIIOBUSAX;

®BBLIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XMMHUYECKOTO AJIEMEHTa MO0 (QopMylie COEIMHEHHS, MaCCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOAMUTH PACUETHI MO YPABHEHHUIO XHUMHYECKOU
peakuuu;

®[IPUMEHATh OCHOBHBIE ONEpAllMi MBICIUTEIbHON EATEIbHOCTH — aHaJIu3 U
CUHTE3, CpaBHEHHE, 0000IeHNne, CUCTEeMAaTU3aInIo, KiIacCU(pUKAIINIO, BbISIBICHUE
OPUYMHHO-CIICICTBEHHBIX CBSI3€M — i1 HW3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKlUi, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEPEHUE, MOAECIUPOBAHNUE, SKCIIEPUMEHT (pEasIbHbIA U MBICICHHBIN );

eCJIe/I0BaTh MpaBUJIaM TOJb30BAHUS XUMUYECKON TIOCYI0M 1 J1ab0paToOpHBIM
o0opyAOBaHUEM, a TAKXKE MpaBUIIaM OOpAIIeHHs C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKIUSMU IO BBIIOJIHEHUIO JITAOOPATOPHBIX XHMUYECKUX OIBITOB IIO
MOJIYYCHHIO W COOMpaHUIO0 Ta3000pa3HBIX BEIIeCTB (BOMOpOJa M KHCIOPOA),
[IPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MacCOBOM I0JEH PacTBOPEHHOTO
BEIECTBA, IUIAHMPOBaTh M IPOBOJUTH XUMHYECKHE IKCIEPUMEHTHI IO
pacno3HaBaHHWIO PAaCTBOPOB IIEJIOYEH UM KHCIOT C IOMOIUBIO HHAMKATOPOB
(makmyc, heHondTanenH, METUIOPAHK U JIPYTHUE).

K xoH1y oOyueHus B 9 kjiacce npeIMETHbIE PE3YJIbTATHI HA 0a30BOM ypOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:



®pACKpPHIBATh CMBICI OCHOBHBIX XHMHWYECKMX TOHSATHUNA: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, BAJIEHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMUYECKasi peakius, XUMHUYECKas CBsI3b, TEIUIOBOM A(QEeKT peakiuu, MOJb,
MOJISIPHBIM 00BEM, PACTBOP, DJICKTPOJUTHI, HEIIEKTPOIUTHI, JICKTPOIUTHUYECKAS
JUCCOIMALINSI, peaKIMi MOHHOTO 0OMEHa, KaTalnu3aTop, XUMUUECKOEe paBHOBECHE,
oOpatuMmble U HeoOpaTUMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKluHUH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCICHUE M BOCCTAHOBJICHHUE,
ajuioTponusi, aM(POTEpHOCTh, XHUMHYECKasi CBS3b (KOBaJeHTHAas, WOHHAs,
METaJUTMYecKasi), KpUCTAJJIMYecKash peIETka, KOppo3us METaJUIOB, CILIABHI,
CKOPOCTh XMMHMYECKOW peaklMH, MpenesbHo nomyctumas koHueHtpanus I[TJIK
BEIIIECTBA;

S UUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHUX TMOHSITUM U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUU BEUIECTB U UX NIPEBPALICHUN;

®ICII0JIH30BAaTh XUMUUYECKYI0O CUMBOJIUKY JIJIsi COCTaBleHUs: (OpMYJ BEIIECTB
Y YPABHCHUN XHUMUYECKUX PEAKIIHM;

®OIIpPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHS XUMHUYECKUX AJIEMEHTOB B
COEMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCy COEMWHEHUW Mo QopMynaMm, BHUJ XUMUYECKON CBsI3M (KOBaJeHTHas,
WMOHHAsl, MeETaJUIM4ecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsij] HOHA IO
XUMHYECKOW (opMyJsie, XapaKTep Cpellbl B BOJHBIX PacTBOpax HEOPTaHUYECKUX
COEMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

epackpbiBaTh cMbIcT Ilepumognueckoro 3akona JI. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro MOHWMAaHHWE: OMUCHIBATh U XapaKTepU30BaTh TAOIUMYHYIO
dopmy Ileproamueckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB: pa3iuyaTh MOHSATHUS
«rmaBHas noArpymnma (A-rpymma)» u «modbounas nmoarpymnma (b-rpymnma)y», mansie u
OonbpIIMiE  TEPUOJBI, COOTHOCHUTH O0O3HAYCHHS, KOTOPbIE HMEIOTCS B
MEePUOANYECKON TabJinile, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB

XUMHUYECKUX BJIEMEHTOB (COCTaB M 3apsi] siapa, oOliee 4YHCIO 3JIEKTPOHOB M



pacrpeielieHue UX MO 3JEKTPOHHBIM CJI0sIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCAMHEHUN B Mpe/iesiax MaJbIX MepruooB
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;

eKIacCU(DUIIMPOBATh XUMHYECKUE JJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIy U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TeroBoMy 3¢h@QekTy, Mo H3MEHEHHUIO CTENeHeW OKHUCICHUS XUMHYECKUX
3JIEMEHTOB);

eXapaKkTepu30BaTh (OMUCHIBATH) OOIIME M CHEMU(DUUECKHEe XUMUUYECKHUe
CBOMCTBAa TPOCTBHIX U CJIOKHBIX BEIIECTB, MOATBEPXKJAasi OMUCAHUE MPUMEPAMU
MOJICKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUA;

®COCTaBJIITh YPABHEHUS JICKTPOTUTUUECKON TUCCOIMAIIUN KUCIIOT, IIeIoUYeh
U COJIel, TIOJIHBIE W COKpalI€¢HHBIC YpaBHEHHS pEaKIUi HOHHOTO OOMEHa,
ypaBHEHUS PEaKIHil, TMOATBEPKIAIOIIUX CYIIECTBOBAHUE TEHETHYECKON CBS3H
MEX/1y BEIIECTBAMHU Pa3IUYHbBIX KJIACCOB;

®pACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBHUTENbHBIX  pPEaKIIHid
MIOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOIO OajaHca 3TUX PeaKIni;

®[IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUHN B PA3IMUHbBIX YCIOBUSX;

®BBLIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0O XMMHUYECKOTO AJIEMEHTa M0 (QopMylie COSAMHEHHsS, MaCCOBYIO
JIOJIF0 BEUIECTBA B pPacTBOpE, MPOBOAMTH PACUETHI MO YPABHEHUIO XUMHUYECKOM
peakiuu;

¢CO0JIIO/IaTh MPaBUIIa MOJIB30BAHUS XUMHYECKOW TOCYZI0M M 1ab0paToOpHBIM
o0opyaOBaHMEM, a TaKKe MpaBWIa OOPAIICHHS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU 110 BBITIOJIHEHHIO JA0OPATOPHBIX XHMHYECKUX OIBITOB TIO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO ra3a);

®IPOBOJAUTH PEAKIMHU, TTOATBEPKIAIONINE KAYECTBEHHBIM COCTaB PAa3IUUYHBIX
BEILIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOpHU-, OpOMUI-, HOAUA-, KAPOOHAT-,

docdar-, cunukar-, cyibdar-, TUAPOKCUA-UOHBI, KATUOHBI aAMMOHHUS U HOHBI



M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIICCTB;

®IPUMEHSITh OCHOBHBIE OINEPALIMM MBICIUTEIBHON IEITEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O0000IlEeHUe, CUCTEMAaTU3allMI0, BBHISBICHUE TPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JIJISI U3YUYEHUsI CBOWCTB BEIIECTB U XUMHUYECKUX PEAKLINM,
€CTECTBCHHO-HAyYHbIE = METOJIbl TMO3HAaHWS — HAONIOJECHUE, HU3MEPEHUE,

MOJIETMPOBAHKE, SKCIIEPUMEHT (peabHbIA U MBICICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMus — BaxkHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon. [lonsitue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edso0.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XuMudeckas CBS3b.
3.2 OKI/ICJII/IG’ECJ?I)H(;- 3 8 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Hroro no pazgeny 15 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KUIIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
[ToBTOpEHue u yriydieHne 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIUu B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. IanmoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| onewemron VAvspymin, Ao, doctopuux | 7 ;  BuGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
R e s 8 1 , | B ox
' . PYTUTRL. PO https://m.edsoo.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KoJunyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKH3HU yesoBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
9 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOparreHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bu6mmoreka [IOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIoKHBIE BEHIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSHCTBA COCTaBa 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BeIecTB. XuMuueckas hopmyia.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

JJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENbHASI MOJICKYJISIpHAST Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTA B COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [IOK
MosipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUSI. bu6moreka [IOK
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIleCTBA TI0 ypaBHeHI/I;nv; bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Knaccudukanus xuMmuaeckux
18 peaKuHI(“f (co:ﬂHHeHI/IH Pa3IIOKECHHS bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIONEIUCT. O6og1;lleHne u bubmorexa HOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BermecTBa 1 XUMUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CrocoObI MONYYCHHS KHCIOPO/ia B
23 nabopaTopuu ZIquOMmmnerHoﬂcm. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
TormmBo (HedTh, yroiab U METaH).
25 3arp${3HeIEHe(1;0321§rxa CIIocoObI c)ero Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrnueckas padora Ne 3 mo Teme
26 «lPlonyquHe " I():061/1paHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €TO CBOHUCTBY»
97 Bopopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniectBo. HaxosxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bozopoaa. IIpumenenue Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIIOTAX U COJISAX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOIa B bu6mmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme BuGmoreka LIOK
31 «ITomyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a [0 €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
BrruncieHuss 00EMOB ra3oB 10
34 YpaBHEHUIO PEAKIIMU Ha OCHOBE Bubnuorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 duznyeckne 1 XUMUYECKHe CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubnuorexa [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacpnnenusie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBast 10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckast pabota Ne 5 mo teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
omnpeeIéHHOM MaCcCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas pabora No2 mo teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XuMHUYECKHE CBOMCTBA
41 Klfcn};qTeHmz OCHOBHBT)((: u S Bu6mmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuuKaims, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHE CBOWCTBA bubmuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnnorexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
C : s
15| cnocotm nommenn et BuGmonexa LIOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOWCTBa
[IpakTueckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 33/a4 I10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
r
8 xanccawn neopramticcin. Eumionexa LIOK
N P https://m.edsoo.ru/00ad9a50
COEJIMHEHUI
49 O000111eHNE U CUCTEMATU3ALMS bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
K 6oTa Ne3
50| "Ochoniae Kiacen Heopraticciy Eumonesa LIOK
o P https://m.edsoo.ru/00ad9ela
COEJIMHEHUI
IT
51| ummecka stowenton Honmmie EuGmonesa LIOK
) https://m.edsoo.ru/00ad9ffa
rpymmnax CX0AHbIX 3JIEMEHTOB
H o
€pUOINYECKUN 3aKOH U Bitmiorexa 1IOK
52 Ilepnoauueckas cucrema

XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00ada52¢c
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Meunneneena

53 [Tepwo b1, TPYIIIEI, TOATPYIIIIHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. V3otorsl https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 060J10qel<v Butorexa LOK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adaébc
cucremsl JI. 1. Menpeneena
XapakTepruCTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NMPAKTUKH. 1. bubmuorexa [JOK
. MenpeneeB — y4EHBIH, IeIaror u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
PesepBHblit ypok. O60011eHme 1
58 CI/ICTIG)MaTI/ISZEI/I}I 3HaHPII>I'III / bubmmorexa [JOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoepouHas padota
KontponbHas padorta Ned4 o Teme
59 «CTtpoeHue atoMa. XuMHUYECKast bubnnoreka [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepouHasi paboTa
60 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
XUMUYECKUX JICMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHas xumuyeckas CBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nomnsipHas XuMHUYECKast bubnuorexa [IOK
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CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas 1 bubmuoreka [IOK
XUMHYECKask CBS3b https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
o4 Crenetth okucIeHis 1 https://m.edsoo.ru/00adae28
65 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakinuu https://m.edsoo.ru/00adb076
bubmmoreka [{OK
66 OxuCIUTETN U BOCCTAHOBUTEITU 1 httos://m.eds00.ru/00adb076
Peseprubrit ypok. O6001eHNE 1
67 CHUCTEeMaTHU3allusl 3HAHUI TI0 TEME 1 bubnuorexa [JOK
«Crtpoenue aroma. XuMHUYECKast https://m.edsoo.ru/00ad9cb?2
CBSI3b»
68 Peseprubrit ypok. O6001IeHNE 1 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOICTB XEIMI/I‘-IeCKI/IX 3JIEMEHTOB 1 bubamorexa LOK

) https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPHOJIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTHIECKUAX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padorta Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca
8 kmacca»

5 Knaccudukanus XuMuaeckux 1 bu6mmoreka [JOK
PeaKImii 10 Pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XMMUYECKOM

7 peaKIuu. HOH}IpTI/Ie 0 TOMOT'€HHBIX U 1 bubmmorexa [JOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsATHE O XUMHYECKOM
8 paBHOBecuH. DAaKTOPBI, BINAIOIINE 1 bubamotexa LIOK
> https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKOU PEaKIINH
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1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHS
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHUECCKON
10 ,[[I/ICSOIII/IaIII/II/I?CI/IJILHI)IG U cia0bie Bubnuotexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HoHHbIE ypaBHEHHUsI peaKkIUuil Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOMTHUECKOM https://m.edsoo.ru/00add5d8
JUCCOIUAIIAN
XUMUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubmorexa [IOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsaTue o runmpoause comnei bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe SKCHpepI/IMeHTaJIBHBIX bubmuorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
KonTtponsnas pabora No2 mo teme
17 «QIIEKTpOJINTHYECKAs bubnuoreka [IOK
IHACCOLMAINASL. XUMUUECKHE https://m.edsoo.ru/00addecO
peaKiuu B pacTBOpax»
18 OO11ast XxapaKTepUCTHKA raJIOT€HOB. bubnuorexa [IOK
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XHUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa

https://m.edsoo.ru/00addfe2

Xnoposojopoa. CossiHast KUCIIOTA,

bu6mmoreka [{OK

19 XHMHUYECKHE CBOMCTBA, MOJIYUYEHHE,
yi https://m.edsoo0.ru/00ade104
MIPUMCHCHHE
ITpaxTryeckas padora Ne 2 o Teme
20 <<1?Ion cHHUE coljv[Hoﬁ KHCIIOTBI Bubnuorexa LIOK
YHACHIE €O ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brerunciaenus 1o ypaBHEHUAM
21 XAMHYECKIX eazp W, €CIIH OUH bubmmorexa [TOK
PCAKLIHH, 8 https://m.edsoo.ru/00ade488
W3 pEareHTOB JaH B H30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpyrmmsr https://m.edsoo.ru/00ade64a
AmtoTpoTniHbIe MOTU(UKAITUN CEPBI.
Haxoxnenue cepol u €€ bu6mmoreka [IOK
23 N
COEMHEHUH B IPHPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBOIOPOT, CTPOCHUE
24 (bI/I]ZI/I‘IefKI/II)e Ilf; XI/II;/II/I‘ICCK,I/IC Bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunapl ceprl. CepHas KMCIIOTa,
25 (1)I/ISI/I‘IILGCKI/I12 u XHl\queCKI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JIKAIINEC B
OCHOBE IIPOMBIIIIIIEHHOr0 cHocoda
p N bubnunorexa [IOK
26 MIOJIy4EHUS CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

https://m.edsoo.ru/00adec8a
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COCAMHCHUAMU CCPBI

Briuucienne maccoBoi 10U

bubmuoreka [JOK

21 BBIXO/Ia MIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpymnsl. A30T,

28 pacnppoycr;paHeHHe B IIPHPOJIC bubmmorexa LIOK

’ https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUICCKHE
CBOICTBa
AmMuak, ero ¢usnueckue u
29 XMUMHYECKHE CBOMCTBA, MOJIyYeHUE Brbmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[TpakTruueckast pabota Ne 3 o Teme
30 «lPlonyquHe athHaKa H3yUeHUE Bubnuorexa LIOK
B ’ https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas kucioTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 ynoopenuii. XuMuueckoe ’ bubmmorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIeH cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u
33 (1)00((11))05Ha;1 Kan((l))Ta (b(bIEBHEI\Q:KHe u bubmmorexa LIOK
- https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnons3oBanue pochaToB B
34 KaueCcTBE MUHEPATbHBIX bubnuoreka [JOK

ynoopeHuii. 3arps3HeHne
MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20
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Yraepoa, pacipocTpaHEHHE B

35 npupoje, Guznyeckue u Bubnnorexa HOK
’ _ https://m.edsoo.ru/00adfd9c
XUMHUYCCKUE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
1 XMMUYCCKHUE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOIEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VYroapHas KucioTa U €€ Cou bubmuorexa LIOK
https://m.edsoo.ru/00ae006¢
[Tpaktruueckast pabota Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. bubnuoreka [IOK
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/IquKHX BEIIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KpemHuwuii u ero coenuHeHus bubmorexa [JOK
https://m.edsoo.ru/00ae080a
[IpakTueckas pabota Ne 5.
41 Pemenune skcnepuMeHTaIbHBIX bubmuoreka [JOK
3aj1a4 1o teMe «Baxuelmme https://m.edso0.ru/00ae0bf2
HEMETAJUIbl M KX COCTUHCHUS
KonTpoibHas padota Ne3 1o Teme
42 «Baxieﬁmne EeMeTaJ‘IJ‘IBI U UX Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
43 OO1as XxapakTepucTuKa bubnunoreka [JOK

XUMHUYCCKHX JJICMCHTOB —

https://m.edso0.ru/00ael103e
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METaJlJI0OB. MeTalnueckas CBsI3b U
MeTaJUTMYeCcKasi KpUCTaIIMuecKast
pemérka. Gu3nyecKkre CBOMCTBA
METAJIJIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHYECKUN Psifl Brbmiorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHU METaJIOB
O61ue cnocoObl NOTy4YEeHUS
MetaiuioB. CriiaBel. Berauncienns
45 10 YPaBHEHUSIM XUMHUYECKUX Brbmiorexa LIOK
. https://m.edsoo.ru/00ae1156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [enotrtie MeTaiTEL https://m.edsoo.ru/00ael14b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAJIIbI — bu6mmoreka [JOK
KaJIbIUil 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiiue coequHEHUS KaJIbLIU bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATH3ALIUSI
3HAHHUH
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
53 IIpakTuyeckas padora Ne 6 o reme bubnuoreka [IOK

"YKECTKOCTh BOJIBI U METOIBI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

. bubnuorexa LIOK
>4 AomiHil https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% Keneso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIIBI U COJIH bubnuorexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o00meHe U CHCTEMaTH3aITHS
3HAHUH
[IpakTueckas padora Ne 7.
59 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
3aja4 1mo teme «BaxkHeiimue https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHCHHUSI
Brruucienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUH, €CITH OJTNH
60 W3 PEeareHTOB JaH B H30BITKE WM bu6mmoreka [JOK
COJICPXKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOIyKTa
peakuu
61 O00011IeHNE U CUCTEMATH3ALMSI
3HAHHUH
KounTtponbnas pabora Ne4 no teme
62 «BaxxHeitne MeTallIbl U UX
COCJTUHECHUS»
63 Bemectsa u marepuaisl B bu6mmoreka [JOK

MOBCEIHEBHOM JKHU3HU YEJI0BEKa

https://m.edso0.ru/00ae3f50
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XHMMHUYECKOE 3arps3HEHUE bubmuoreka [IOK
64 . 1
OKpYKarloIIeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHbiit ypok. O60011EHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allMs 3HAHUIT https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKHUEC ITOHATUS)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKUX TIOHSTHI: aToM,
MOJIEKYJa, XUMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE
BEILLECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBasl J0Ji1 XHMHUYECKOTO
dJIeMEHTa B COEIMHEHUU, MOJIIPHBIN 00BEM, XUMUYECKas peakius,
KIaccuukanus — peakiuii:  peaKkluu  COCAUHEHHUS,  peaKIuu
pa3loXKeHUs, peakUMH 3aMelIeHUs, peakuuu oOMeHa, D3K30- U
SHIOTEPMHUUYECKHE PEAKIUU, TEIUIOBOM >(PQEeKT peakimuu, pacTBop,

MaccoBasi 10J1s1 BelleCcTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHWYCCKUX MMOHATHH H

IPUMCHATH 3THU IOHATHUA IMPHU OIIMCAaHNWU BEHICCTB U UX npeBpameHHfI

1.3

WCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY Ul COCTaBJieHHs (opmyl

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUMA MacCChbI BCIIECTB,
IIOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOI'O YY€HHA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

1.6

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHUUYCCKUC PCAKIHH (HO Yucily Hu COCTaBy

Y4YacCTBYIOIIMX B peaKkI1H BELIECTB, 110 TEIJI0BOMY 3 (deKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJSAPHYIO W MOJIIPHYIO MacCChbl

BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JICMEHTA IIO (bopMyne

COCIMHEHMS,

1.9

BBIUUCIIATE MAaCCOBYIO JOJIFO BCHIECCTBA B PACTBOPC

1.10

NPUMCHATL €CTCCTBCHHOHAYYHBIC MCTOJbI ITO3HAHUA — Ha6J'IIOI[CHI/IC,

HU3MEpCHUC, MOJCIINPOBAHUC, SKCIICPUMCHT (peaﬂbHBIfI n




MBICJIEHHBIH )

ITo Teme: «BaxHenume npeacTaBUTEIM HEOPraHUYECKUX BEILIECTBY

2.1

PaCKpbIBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TTOHSTHIA: OKCHunI,

KHCJ10Ta, OCHOBAaHHEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTL BCHICCTB K OHp@I[@JIéHHOMy KJ1aCcCy

COeMHEHUH 1Mo GopmMyaam

2.3

KJIaCCI/I(bI/IHI/IpOBaTI) HCOPTraHNMYCCKHEC BCUICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XWMUYECKHE CBOICTBa
BEILLECTB PA3JIMYHBIX KIJIACCOB, MOATBEpXKJasi ONHCAaHUE MpPUMEpaMU

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTH MPOTCKAHUA XUMHYCCKUX

HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIOBUAX

2.6

ClIeOBaTh MpaBWJIaM MOJIb30BAHUS XMUMUYECKOW TOCYylIOW H
1ab0opaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe MpaBUjaM OOpAaIIECHHUS C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSMHU TIO BBINOJIHEHHUIO
71a00PATOPHBIX XUMHYECKUX OMNBITOB IO TMOJIYYCHHIO M COOMpaHHIO
ra3zoo0pa3HbIX BEMECTB (BOJAOpOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C ONpEACTIEHHOM MacCOBOM J0JIel  pacTBOPEHHOTO
BEIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI O
pacrmo3HaBaHUIO pPACTBOPOB IIeNO4Yed U KUCIOT C TOMOIIbIO

WHIUKATOPOB (JIaKMYC, (heHOI(PTaNICHH, METHIIOPAHK U JPYTHE)

2.7

IPOBOAUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKON PeaKuu

I[To Teme: «llepmommueckuit 3axkoH u Ilepuoguyeckas cucrema
xumuueckux sneMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumunaeckas cBsi3b. OKHCINTENFHO-BOCCTAHOBHUTEIHLHBIE PCaKIuu»

3.1

pacCKpbIBaThb CMBICII OCHOBHBIX XHMHYCCKUX TTOHSATHUM: AAp0 aToMma,
SHCKTpOHHLIﬁ clion aToMa, aToMHasa Op6I/IT8.J'II>, paauyc artroma,
XUMHUYCCKas CBA3b, IOJIpPHAA W HEMOJEIpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIBHOCTb, HOHHAaA CBsA3b, HWOH, KaTUOH, A4aHHOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHWUYCCKHUEC 3JICMCHTEI

3.3

ONMCHIBATh M XapaKTepu3oBaTh TabnuuHyto Gopmy Ilepuonmueckoit

CUCTCMbI XUMHUUYCCKUX JBJIICMCHTOB: pPa3/IM4aTb IIOHATHA «TJIaBHAA




noarpynna (Arpynma)» u «mobounas mnoxarpynna (brpymma)y,

«MaJbIe» U «OOJIBIINE) Nepruoabl

3.4

packpsiBaTh cMmbich llepuommueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC Hepnonnqecxoﬁ 3aBUCHUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIIEMCHTOB OT HUX IIOJOXKCHHSA B Hepnonnqecxoﬁ

CHUCTEMCEC

3.5

COOTHOCHTH  00O3HAueHHs, KOTOpbIE HWMEIOTCS B TabmuIe
«Ilepnognyeckass  cucreMa  XUMHYECKMX  dneMeHtoB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKaMH CTPOEHHUS aTOMOB
XMMUYECKUX DJEMEHTOB (CocTaB M 3apsp sjapa, oOllee YuCIio

AJIEKTPOHOB U paclpeeseHUe X MO IEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCJICHUSA 9JICMCHTOB B 6I/IHapHI>IX

COEIUHEHUIX

3.7

OTIPENeNATh BUJ XHMHUYECKON CBsI3M (KOBaJeHTHas W HOHHAas) B

HCOPraHM4YCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

Ilo Teme: «BeniecTBo 1 XUMHYecKast pEaKkuus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IOHSATUH: pPacTBOD,
ANEKTPOJIUTHI, HEIJICKTPOJIUTHI, AIIEKTPOJIUTHYECKAs AUCCOIUAINS,
peakui MOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOE paBHOBECHE,
oOpaTtumbIe u HeoOpaTUMBbIe peaxiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peaxiuy, OKHUCJIHTEIb,
BOCCTAaHOBUTENb, OKHCIEHHE U BOCCTAHOBJIGHHE, aJUIOTPOIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJIGHTHAs, HWOHHAas,
METaJlIN4ecKasi), KpUCTAIJIMYeCKas pemérka, CIUIaBbl, CKOpPOCTb

XUMHUYECKOU peaKkuuun

1.2

HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUN U

IMPUMCHATDH 3TU MOHATHS ITPU OINMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITb YPABHCHHA BHCKTPOHHTHHCCKOﬁ JUucconuanun KHCIIOT,

LIeJI0Yed U COJIEH, IOJHBIE U COKPALLIEHHBIE YPABHEHHUs pPEaKLUH




HOHHOI'0 0OMeHa

1.4

PAaCKpBIBATh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

IIOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa 3TUX peaKLuil

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKOU PEaKLIUH

Ilo Temam: «Hemeramnspl M UX coeauHeHUs» U «MeTaUibl U HX

COCAUHCHUA»

2.1

XapaKTepU30BaTh (OTMUCHIBATH) OOIINE U CTICHU(PHIECKIE XUMHUECKHIE
CBOMCTBa IPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXKIas OIMUCAHHE
MpUMepPaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX

XUMHUYECKUX PEAKINi

2.2

COCTaBJIATh YpaBHCHHA pCaKHHﬁ, MOATBCPKAAOINX CYIICCTBOBAHUC

TeHETHUYECKO CBS3H MCKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXXHOCTHU MPOTECKAHUA XHUMHNYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

ClIeZIoBaTh MpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7ab0paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaICHUS C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHUIO M COOMpPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTJIEKHCIIOTO Ta3a)

2.5

NPOBOJUTh PEAKIMH, TOJTBEPKIAIOIINE Ka4eCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATh OMNBITHBIM IYTEM  XJIOPHI-,
Opomun, wWomua, kapOboHat, Qocdar, cunamkar, cyabdar,
THJIPOKCUMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METaJUIOB,

IMPUCYTCTBYIOIHEC B BOOAHBIX PACTBOPAX HCOPIraHNYCCKUX BCUICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

pacKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKHUX TTOHSATHUM: HI[K

BCUICCTBA, KOPPO3UA MCTAJLJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICJIUTEIbHON NI€ATENbHOCTH —
aHaJIM3 W CHHTC3, CpPABHCHUC, 0606H_IGHI/IG, CHUCTCMATHU3allHuIO,
BBIABJIICHUC TPHUYHUHHO-CICACTBCHHBIX CBsA3EH — I HN3YUCHUA
CBOMCTB BEIIECTB U XUMHUYECKHX peaKuHﬁ; C€CTCCTBCHHOHAYYHBIC
MECTOAbI IIO3HAHHUA — Ha6JIIOIlCHI/Ie, HU3MCPCHHUC, MOJACINPOBAHUC,

IKCMIEPUMEHT (pealbHbI U MBICTICHHBIN)




8 KUIIACC

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€JIOBEKa. XUMHUSA B CHUCTEME HayK.
Tena m BemiecTtBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE

BCIICCTB

1.2

IlonstHe 0 METOJaX IMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMECCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue dneMeHThbl. CHMBOJIBI  XUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumuyeckas (popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OTtHocuTenpHast MOJIEKyIIIpHas Macca. MaccoBas 011 XMMHUYECKOTO dJIEMEHTA

B COEIMHEHUH

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHUS. XUMHUYECKas peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEUIeCTB. XuMuueckue ypapHeHus. Knaccudukanus

XUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPAaBUIIAMHU
paboTtel B Jaboparopuu U THpuéMamMu oOpamieHus ¢ J1abopaTOpPHBIM
00OpyJOBaHMEM, H3YYCHHE U OIUCAaHUE (HU3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KMIICHUE M KOHJCHCAIIUS BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, NPOKAIMBAHUE METHOHW  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAOMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHl C XJIOPHIOM Oapusi, pa3iokKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBUE jKelie3a ¢ PACTBOPOM
conu meu(ll), uzyuenue cnocoOGoB pazaeneHus cMeceil (C MOMOIIbI0 MarHUTa,
¢bunpTpOBaHUE, BHIMApUBAHME, NUCTWILISAIMS, XpomaTorpadus), MpoBeacHUE

OYUCTKH HOBapeHHOﬁ COJIH, Ha6J'IIOIICHI/IC " OIIMCAaHUC PE3YJIbTATOB IMIPOBCACHUA




OIIbITa, WJUIIOCTPUPYIOLICTO 3aKOH COXpPAaHCHUSA MACChl, CO3JaHUC MoJeeH

MOJIEKYJ (I1apOCTEPHKHEBBIX)

Baxueline npeacTaBUTENIM HEOPraHUUECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, Gu3NYecKne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. IIpumenenue kuciopona. CrocoObl
IOJYYeHHUs KHUCIOpoAa B JabOpaTopuM M TNPOMBIIIIEHHOCTH. Kpyrosopor

KHcopoa B npupoae. O30H — alioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil a3pPexT XuMHUUecKol peakiuu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroib U MeTaH. 3arpsisHeHUE BO3AyXa,

yCUJIEHUE MTAPHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxokJIeHne BoAopoaa B IPHPOJE,
¢u3nueckre W XMMHUYECKHE CBOMCTBa, MpPHUMEHEHHE, CIIOCOObI TOIy4YeHHS.

Kucnorte! u conu

24

MouisipHblii 00BEM ra3oB. Pacuérbl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue CcBOWCTBA BOJbl. Boma kak pactBopuTenb. PacTBOpBL
Haceiiennbple 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg J0Jisi BelIeCTBA B pPAacTBOpE. XHUMHYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponap pacTBOpOB B MpUPOJE U B KU3HU ueloBeka. KpyroBopoT
BOJbI B NpPHUPOAE. 3arpsi3HEHHE MPUPOIHBIX BoA. OxpaHa U OYHUCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  coJieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIC) U
HecosieoOpazyromue. Homenknatypa okcuaoB. dusznueckue M XUMHUYCCKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. @U3NYeCKre U XUMUYECKHE CBOMCTBA

ocHoBaHu. [loyueHne ocHoBaHuUi

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan aktmBHocth MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa coneil. @uU3NYECKHE M XUMHUYECKHUE CBOMICTBA COJEH.

ITony4yenue couen

2.10

I'eneTnueckas CBS3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI




2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3JyXe, MOJydeHHE, COOMpaHHe, paclo3HaBaHUE U HM3y4EHHUE
CBOMCTB KHCJIOPOJAA, HAOIIOAEHUE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxapa), 03HaKOMJIEHHE C
o0Opa3llaMu OKCHJOB U OINMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M M3Y4YEHHE CBOWCTB BOJOpoJa (TOPEHUE), B3aUMOJICHCTBUE
Bosiopoaa ¢ okcuaoMm menu(ll) (BO3MOXHO MCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOnroneHre O0O0pasloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C pPA3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MAacCOBOM JI0JIEW PacCTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOJABI C METaulaMu (HaTpUEM M KaJbI[HEM)
(BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB), OIpPEAEICHHE pPACTBOPOB
KHCIIOT M IIeJ04Yel C TOMOIIbI0 HHAMWKATOPOB, HCCIEI0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHHS
OKpackl MHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJoYyell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBOpoM CEepHOM KHCIOTBI, KHCIOT C
METaJUIaMH, PEaKIMii HEUTpaIn3aluu, OJTy4YEHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajyla JpYyrMM U3 pacTBOpa COJH, pelIeHHe
SKCIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHelmnine kiacchl HEOPraHUYECKUX

COECIUHEHUI

[Tepuoanueckuii 3akoH u [lepuoandeckasi cucTreMa XUMHUYECKUX AJIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie mMOMBITKM KIACCUPUKALMU XUMHUYECKUX 3neMeHToB. [lonstue o
IPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEJIOYHO3EMENIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ylT ampoTepHbIE

OKCHUABbI U TUAPOKCHUIBI

3.2

Ilepuoanueckuit 3akoH. [leproanyeckas cucremMa XUuMHUYECKUX 31eMeHTOB [[. .
Menneneena. KopoTtkonepuoanas n JUTMHHOTIEPHUO THAS (hopmbI
[lepuonnueckort cucremsl xumuueckux oanementoB .M. Menzeneesa.
[lepronsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

Iepruoaa U rpymiibl 3JICMCHTA

3.3

CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX AAep. H3oTomHI. 3HeKTpOHLI. CTpOGHI/Ie
OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB

[Tepuonnueckon cucremnl /.M. MenneneeBa. XapakTepucTuka XUMUYECKOTO




3JIEMEHTA IO €ro MojoxeHuro B [lepuoanueckoii cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl pajauyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpyHIaM U IEPUOJAM.
3unauenue [lepuonmyeckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. WM. MenneneeB — y4€Hblii U

rpax JaHuH

3.5

Xumuueckasi cBsizb. KoBanmeHTHas (MOJdsipHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIEHOBOCCTAHOBUTCILHBIC pCaKkmuu. HpOIICCCI)I

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE O0O0paslloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakluy pa3ioKeH s, COeANHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKux 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIHUI W WX
COCIMHCHUN B COOTBETCTBHHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
H BUOa XUMHUYECKOH CBS3H. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHUYCCKUX
BCIICCTB (MG)KIIYHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XuMu4Jeckue cBOMCTBa BCHICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COCEHHGHHﬁ,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peaklui 10 pa3IUYHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMH BEIIECTB, MO TerioBoMy 3¢ddekry, mo
U3MEHEHMIO CTENeHeN OKMCIEHHS XMMHUYECKHX 3JEMEHTOB, M0 00paTHUMOCTH,
[0 y4acTHIO KaTalu3aropa). OK30- M  DHIOTEPMHUYECKHE pPEaKluH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOMN pCaKknuunu




1.4

[TonsiTue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX U I'€TePOreHHbIX peakuusax. [IoHATHe 0 XMMUYECKOM pPaBHOBECHM.
@DakTOoppl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pEakUMu M II0JI0KEHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIUN C HCIOJIB30BAHMEM METOJA

AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karvonsl, annonsl. MexaHu3M TUCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUIAMHU
xuMuueckol cBszu. CreneHs auccounanuu. CUIIbHBIE U cla0ble 3JIEKTPOJIMUTHI.
Peakiun nonHOTO OOMEHa. YCIIOBHS MPOTEKAHUS PEAKIMid MOHHOTO OOMEHa,
MIOJIHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBoWCTBa KHCIOT,
OCHOBaHMH ¥ COJEH B CBETe TPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

nucconmnanuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THAPOIM3E CoNeit

1.7

XUMHYeCKU OKCIICPUMCHT. O3HAKOMJICHUC C MOJCIISIMU KPUCTATNIUYCCKUX
pEImETOK HEOPraHWYECKHUX BEHIECTB — METaNIOB W HeMeTayuioB (Tpadura U
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTH XHMHUYECKOW pEaKkIMH OT BO3JCUCTBUS pPa3IHYHBIX (PAKTOPOB;
WCCIIEZIOBAaHUE  DJICKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJiKa, BBIJCICHHE ra3a,
o0pa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHU);
pacrio3HaBaHHE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIU

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEHUS

2.1

0611[35{ XapPaKTCPHUCTUKA TI'aJIOI'CHOB. Ocobennoctu CTpOCHHUA aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (l)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(BSaHMOﬂeﬁCTBHC ¢ MCTalllaMH, HEMCTaJlllaMH, H_Ie.]'IO‘laMI/I). XHOpOBOI[OpOI[.
Consnas KHUCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. HeﬁCTBHe
XJIOpa U XJIOPOBOJOpPOJa Ha OpraHHU3M YCIIOBCKA. Baxwneiine XJIOpUAbI U UX

Hax0’JIEHUE B MPUPO/JIE




2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpOCHHUs
aTOMOB, XapaKTepHbIE CTeNeHN okuciaeHus. CTpoeHue u GU3NUECKUe CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOpPOJAa M CEpbl. AJUIOTPOIHBIE MOIU(PHUKAINN
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MNPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHa;I KHCJI0Ta, (bHBI/II-IGCKI/IG M XHMHYECKHE CBOMCTBa
(oOmme Kak TpeACTaBUTENs Kiacca KHCIOT U CHelu(pUIecKue). XUMUICCKHE
peaknuu, JeKalnme B OCHOBE MPOMBIIUICHHOTO Croco0a IMOJydeHHs CepHOU
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeAMHEHUH B Mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOMICH Cpebl COSAMHEHUSIMU CEpbl (KUCIOTHBIE JTOXKH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIOCOOBI €T0 MPEeI0TBPAIICHUS

2.3

OO6miass xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacipoCTpaHEHUE B IPUPO/IE,
¢dbuznueckue U xuMuueckue cBoiictea. Kpyrosopor azorta B mpupojie. AMMHUAK,
ero (usmyeckre M XMMHUYECKHE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3WYECKUE U XHMHUYECKHME CBOWCTBA, IMpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
(bu3uYecKkne W XMUMHUYECKHE CBOMCTBa (00mME Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduueckue). Vcnomp3oBaHue HUTPATOB M COJIEd aMMOHHS B
KaueCcTBe MHHEPAIBHBIX YIOOpeHHI. XUMUYECKOE 3arps3HEHUE OKPYKAOIIEH
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

2.4

®docdop, amnorponHsie Mogudukauu Gochopa, GuzNUEeCKHe U XUMUYCCKUE
ceorictBa. Oxcun ¢ochopa(V) um dochopHas kuciora, Qusnyeckue wu
XHUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OO6mas xapakrtepuctuka s1eMeHTOB |V A-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpPHbIE CTCINICHW OKUCJICHUS.  YTJIEpPOJ, aJUIOTPOIHBIC
Moau(UKAIMK, PACIPOCTpaHEHHE B MpUPOJE, (U3HUECKHEe U XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopor yriepona B mpupoje. OKcuabl yriepoaa,
ux (usmyeckue W XMMHYECKHUE CBOICTBa, NEHCTBHE Ha KUBBIE OPraHU3MBI,
MOJIydeHUE U MPUMEHEHHUE. DKOJIOTUYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumote3a rno0aIbHOTO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
addekr. YrompHas KucioTa W €€ COoNu, UX (PUIUYECKHE U XUMHUYECKHE

CBOﬁCTBa, MOJIy4CHHUEC U IPUMCHCHUC. KauecrBennas pCaKkius Ha Kap60HaT-




noHbl. Mcnoab3oBaHue Kap60HaTOB B 6BITy, MCIUIIMHC, MMPOMBINIICHHOCTU U

CEJILCKOM XO3IMCTBE

2.6

[lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COEAMHEHHSIX
yrieposna (MeTaH, 3TaH, ATWIEH, AalETHJICH, 3TAaHOJ, TJHLIEPHUH, YKCyCHas
kucioTa). Mx cocraB W xummueckoe crpoeHue. [loHsATHE O OHOJOrHYECKH
BOXHBIX BENIECTBAX: JKHMpaX, O€JKaxX, YIIeBOJaX — W HX pPOJIM B JKU3HHU
4eloBeKa. MaTepualibHO€ E€AMHCTBO OPraHMYECKHX U HEOPraHMYEeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IMOJIyY€HUE U
npuMenenne. CoenuHeHHus] KpeMHUsi B npupoje. OO6mme mpeacraBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoil kucnore. CUIMKATBI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, TPOMBIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIb30BaHUA CTPOUTCIBHBIX MAaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU

2.8

XUMUYECKUH S3KCIIEPUMEHT: H3yuyeHHe 0O0pa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJITHOM KHCIJIOTBI; IIPOBEICHHE KAaY€CTBEHHBIX PEAKUMN Ha XJIOPHJ-
HMOHbI ¥ HAONIOJEHHE IPU3HAKOB HX IPOTEKaHMs; OIBITHI, OTpaKaIOIINe
¢u3nyeckue U XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COECAMHEHUH (BO3MOXKHO
HCIOJIb30BAHNE BHIEOMATEPUAJIOB); O3HAKOMIIEHHE € O0pa3liaMu XJIOPUIOB
(rasoTeHnI0B); O3HAKOMJICHHE C oOpasliaMu cepbl U €€ COCIMHCHHUSIMU
(BO3MOXKHO ~ HCIIOJIb30BAaHME BMJIEOMATEpUANIOB); HAOIIOAEHUE Hpoliecca
oOyriuBaHus caxapa IOJ JCHCTBUEM KOHLEHTPUPOBAHHON CEpHON KUCIIOTHI;
U3y4CHHE XUMHUYECKUX CBOMCTB pa30aBIEHHOW CEpHOM KMCIOTHI, NPOBEICHUE
KaueCTBEHHOM peakuuu Ha cyiab(paT-uoH M HaOIIOAEeHUEe Ipu3HaKa e€
NPOTEKaHUs; O3HAKOMJICHHE C (PM3UUYECKUMU CBOWCTBAMHM a30Ta, hocdhopa u ux
COEMHEHUN (BO3MOYKHO HCIOJb30BaHUE BHJEOMATEpUANIOB), 0OpazLaMu
a30THBIX U (oCOPHBIX yNOOpEeHUH; ModyueHre, cOOupaHue, paclo3HaBaHue U
U3y4EHUE CBOMCTB aMMHaKa; NPOBEJCHHE KAaueCTBEHHBIX pEaKLHMi Ha HOH
aMMOHUS U (QochaT-HOH U H3y4yeHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMO/IeHICTBHE KOHIIEHTPUPOBAHHON a30THOI KUCIOTHI C MeJbI0 (BO3MOXKHO
UCIMOJIb30BAaHUE BHICOMATEPUANIOB); M3Y4YE€HHE MOJeNell KpUCTATUIMYECKHX
peméTok anmasza, rpadura, ¢QyiepeHa; O03HAKOMIIEHHE C  IPOILIECCOM
azicopOLIMK PacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM
MPOTHBOra3a; MOJy4YeHHe, cOOMpaHHe, paclio3HaBaHWE U H3Yyu€HHE CBOWCTB
YIJIEKUCIIOTO Tra3a; IMpOBeJeHHE KadeCTBEHHBIX peakiuii Ha KkapOoHaT- u

CUJIMKAT-UOHbBI W HU3YYCHHUC TIPU3HAKOB HX IMPOTCKAHUA; O3HAKOMIJICHUC C




HpOI[yKL[PICfI CHJIMKATHOM MMPOMBIINIJICHHOCTH; PCHICHUC SKCIICPHUMCHTAJIbHBIX

3a71a4 110 TeMe «BakHenine HeMeTajuIbl 1 UX COEIUHEHU

Mertannsl 4 ux COCANHCHUA

3.1

OO01ast XapakTepUCTHKA XMMHUYECKHUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nonoxenus B Ilepuonnueckoi cucreMe XUMHUYeCKux dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHre MeTauloB. MeTauinyeckas CBA3b U
METAJIMYECKass ~KPUCTAIIMYECKass pelérka. ODJIEKTPOXUMHUYECKHH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/uioB. OO0Imue crnocoObl MOTydeHus
MeTayuioB. [loHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[{enounsle MeTauIbl: MOJOKEHHE B llepuonnyeckod cuCTEME XUMHUYECKHX
anementoB J[.MI. MeHnneneeBa; CTpO€HHE UX aTOMOB; HaXOXKJIEHHE B MPHUPOJIE.
duznyeckue 1 XUMUYECKHe CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCHIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHe IIeTOYHBIX METAUIOB M HX

COEeIUHEHNN

3.4

Illenouyno3eMenpHbIE  METaIbl MarHuii W KaJbLHMH: IIOJIO)KCHHE B
[Tepuoanueckoit cucreme xuMuueckux anemMenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXxOXACHHE B Tpupojaec. DPU3MYECKHEe UM XUMHYECKHE CBOWCTBA
MarHus M Kajablius. BakHeWmnme coequHEHUs KaibIus (OKCHI, THIPOKCHI,

coin). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

AmoMuHMI: TI0NI0)KeHue B Ileprommyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
J.W. MenneneeBa; cTpoeHUE aToMa; HaXOXJACHUE B mpupoiae. Puzuueckue u
XUMHYECKHE CBOMCTBA alFOMUHUA. AM(OTEpHBIE CBOMCTBA OKCUIA M THIPOKCHIA

AJIFOMHMHMHA

3.6

Keneso: nonoxenue B [lepuogudeckoit cucreMe XuMU4IecKux demMeHToB 1. M.
MenpeneeBa; CTpOGHHE aTOoMa; HaxoOXKJICHHE B mpupoiac. Dusnueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuuabl, Tuapokcuabpl u conu xene3a(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XVUMUYECKUH IKCTIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pasliaMi METAaIJIOB U CILIABOB,
uX (U3MYECKUMHU CBOMCTBAMHM, H3yY€HHUE PE3yJIbTaTOB KOPPO3UHM METAIJIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0coOeHHOCTeH
B3aUMOJICHCTBUSL OKCHJA Kalblldd W HATpus C BOAOH (BO3MOKHO

HUCIIOJIb30BAHHUEC BI/IIICOMaTCpI/IaJIOB); HCCIeIOBaHUE CBOMCTB KECTKOM BOJBI;




rmpoiiecca TOpPEHHUs Keje3a B  KUCIOpojAe (BO3MOXKHO — HCIIOJIb30BAHUE
BHJ/IEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMUSI KAU€CTBEHHBIX PEAKIMN HA HOHBI
(Maruust, Kanbiius, amomuHus, uHka, skenesa(ll) u xenesa(lll), memu(ll);
HAO0JIIO/ICHUE U ONMCAHUE IMPOILIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMHU HATPUS,
Kamusgd WM Kaiblusg  (BO3MOXKHO  MCIOJIb30BaHUE  BHJIEOMATEPHAIIOB);
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THAPOKCHJIA
[IMHKA; PEIICHHE IKCIIEPUMEHTATIBHBIX 3a7a4 10 TeMe «BaxkHelnme Metauibl u

HNX COCIUHCHU

XHUMHS ¥ OKpYKaroias cpena

4.1

HoBeie Marepuanbl U TexHoJoTHH. BemiecTBa u maTepuanbl B MOBCEAHEBHOMN
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBbhe. be3omacHoe uCroiab30BaHrUE BELIECTB U
XUMUYECKUX peakuuit B ObITy. [lepBas momolns mpu XMMHUYECKUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI  JKOJIOTMYECKOM  TI'PaMOTHOCTH. XUMHYECKOE 3arpsi3HEHUE
okpyxatomer cpeapl [1JIK. Pons Xxumum B pelieHuu 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHble MCTOYHMKH YII€BOAOPOAOB (Yrojib, MPUPOIHBINA ra3, He(Th),

MIPOIYKTHI UX MEpepaboOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydyeHue oOpas3loB MaTepuasIoB (CTEKJIO, CILIaBbl

METaJJIOB, MOJIUMEPHBIE MAaTEPUATIBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MNPUPOJbI, MOHUMAaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUE MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJax IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHUYECKON HayKd, 4YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

Bnaz[eHHe CHCTEMOM XHUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
MaccChl, KOJMYECTBO BEIECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUd COEIUHEHUs, pPEaKUUU pas3yIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKkT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl A0S M MPOLIEHTHAS! KOHLEHTPALIUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHasA




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XMMHYECKAs! CBS3b, JIEKTPOOTPULIATEIBHOCTD, ITOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  JUCCOLMAIMS, PpeaklUMd HMOHHOIO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METAIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUYCCKHUC 3HAHUS CO 3HAHHUAMU OPYIuUux

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijpa, oOlee 4Yucio
JJIGKTPOHOB), PACIPEACICHHEM JJICKTPOHOB II0 JHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuognueckoit cucreme (B ManblX TNEpPHOJAX U TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTENEHb OKHUCJICHHS XUMHUYECKUX SJIEMEHTOB, 3apsia

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI U THIAPOKCHUIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTDB ITPOTCKAHUA XUMHUYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHue BIUUCIITh (IPOBOAUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOIO 3JIEMEHTa B COCTUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 ypaBHEHUSM XHUMHYECKUX pEAKIUH M HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHON pabOThl C XMMHYECKMMH BEIIECTBAMU, XUMHUYECKOU
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM JKU3HHU, MPABUIIAMH MOBEICHUS B LENSIX COEPEKEHUS
123 3I0POBbSI M OKpYXKAIOUIE MPHUPOAHOIN Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KMBBIE OPraHU3MblI OMPEIeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTH4ecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/iesIeHUs cMecer

13.3

MOJIydEeHHE KHUCIOpOJa M M3Yy4EHUE €ro CBOMCTB; IIOJIy4EHUE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YITIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJen

PacTBOPEHHOTO BELIECTBA

13.5

IIPUMEHEHHUE HHIUKATOPOB (Jrakmyca, METUIIOpaHKa 51
(denondTanenHa) as OMpeNENICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTaJyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxnennne MeTalIbl ¥ UX COCOANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCU-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJlFOMHHHSI,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajeHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAsS aTOMHAs Macca.
OtHocHTEILHAS MOJICKYJIApHasd mMacca. MaccoBast 10JIs1 XUMHYECKOI0 dJIEMCHTA

B COCIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBs3n KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €AWMHUIL BEICCTBA

1.6

dusnyueckre M XUMHUUYECKHE SBICHUS. XUMHUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUs MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u llepuoanyeckas cucTeEMa XUMHYECKHUX HIEMEHTOB

J.N. Menaeneea. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMU4YecKkux 3iaeMenToB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3MYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 2JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjep. M3otombl. DiekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoi cucremsl /[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvda, KaJlblIUA (pazmyca aTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
3HeKTpOOTpI/IL{aTeHLHOCTL XUMHWUYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKOM PElIETKH M BUJIA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTEpHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOpOia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHHN HEMETAIUIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyenue ocHOBaHuUd U

aM(bOTEePHBIX THIPOKCHIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUUCCKUX PJICMCHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHUCIATEITBHOBOCCTAHOBUTELHEIE pCaKknum. OKHCINUTEIN U BOCCTAaHOBUTEU.
[Ipouecchl  OKHMCIEHUSS U BOCCTAHOBJEHMS.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHoro obmeHa. YCIOBHSI MPOTEKaHWs PEAKIM MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX 0XKOT'aX U OTPABJIICHHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX Mpobiem. VYcuieHwe mapHUKOBoro sddekra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIJIaBOB (CTalb, YYr'yH, AIOPATIOMUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATHS 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCAUHCHHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHUECKUX COCIMHEHUI
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ1S1 YYEHUKA
e Xumusi: 8- Kkjacc: 0a30BBIM  YpOBEHb: YUeOHUK; 5-€ H3JaHUE,
nepepaborannoe ["abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A. AKIIMOHEpHOE
obmectBo «M3narensctBO «IIpocBenienue»
e Xumusi: 9-1  kjacc: 0a3o0BBI  YPOBEHb: YYEOHUK; 5-¢ W3JaHUE,
nepepadborannoe ['abpuensia O.C., OctpoymoB WN.I'., Cnanko C.A. AKiioHepHOE

O6H_ICCTBO «HSI[&TCHBCTBO «HpOCBGIJ_IeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



