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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
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 YYETOM KOHIEIIMY MpenogaBanusi yaueOHOro mpeameTa «XuMus»
B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT pPACHpe/ICICHHE €ro Mo KilaccaM M CTPYKTypUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIeseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C  YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4yeOHOro Tpolecca, BO3PACTHBIX
0cOOEHHOCTEW O00ydYarouIuxcs, ONpenensieT BO3MOXKHOCTH —TpeaMeTra  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 0O0pa3oBaHUs, a Takke TpeOOBaHUHN K
pe3ynbraTaM oOy4YeHHs] XUMUU Ha YPOBHE IeJIel U3y4eHHs MpeMeTa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOCHHUIO
y4e0HOTO CoIepKaHUSI.

3HaHWE XHMHUHU CIY)KUT OCHOBOM Jiis (pOPMUPOBAHUS MHUPOBO33PEHUS
oOydJaromierocsi, €ro MpeACTaBICHU O MaTePUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (GOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPIUM U 00 HSBOJIIOIMU BEUIECTB B MPHUPOJIE, O IMyTSAX PELICHHs TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHUTHS YEJIOBEUSCTBA — CBHIPHEBOM, SHEPIETHUYCCKOM,
MUTIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUS.

N3yuenne xumun:



CrOCOOCTBYET  peaju3allid  BO3MOXHOCTEH i1 CaMOpas3BUTUA U
dbopMupoBaHus KyJIbTYphl IUYHOCTH, €€ 00111l 1 (YHKIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSTENbHOW y4eOHOW JIesTEeIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATeIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JEATEeIbHOCTH;

3HAKOMUT CO CHeNU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsiAAa HA €JUHCTBO MPUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroIIUXCS;

crocoOCTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHBIM 3HaHUAM, K IPUPOJIC, K UYEJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTUUECKOE
oOpa3oBaHuEe 00YUYaAIOIINXCS.

JlaHHbIe HampaBlieHHs] B OOYYCHUH XUMUU OOECIEeUMBAIOTCS CcrHenu(ukon
colepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS — TEAarordyecKu
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAYKU XMMHUHM Ha OINpPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 00Ier0o 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONTUMHUCS CHCTEMBbI IEPBOHAYAIBHBIX TOHSATHA XUMHH, OCHOB
HEOPraHWYECKOW XMMHUM U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSITUHN
OPraHUYECKON XUMHHU.

CtpykTypa cojaepaHusi MPOrpaMMbl MO XUMHUU c(hopMuUpoBaHa Ha OCHOBE
CUCTEMHOro moaxoja k e€ mzydeHuro. CoaepkaHue CKIaAbIBAETCS M3 CHCTEMBI
MIOHATUN O XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKON
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MNPUHIUILY
MOCJIEI0BATENILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUUECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YUYCHHA O CTPOCHNH aTOMa 1 XUMHYECKOM CBiA3H,
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— TpEeACTaBICHUNA 00 DJIEKTPOJUTHUECKON JUCCOIMALUM BEUIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE AMIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TIOCJIEIOBATEILHO OT OJHOTO
YPOBHS K JIPyroMy, BBHITIOJNHSSL (YHKIIMM OOBSCHEHHS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOJTYyYCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHHME TPOrpaMMbl IO XHUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJACTABICHUS O XUMUYECKON COCTaBISIONIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MpHUPOAbl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U
METOJIaM TO3HaHWs B Hayke. V3ydeHHe XUMHUM MOPOUCXOJIUT C IPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX TpeaMeToB: «OKpyXKalwomui MHpY,
«buonorus. 5-7 knaccel» u «Du3uka. 7 Kiaace.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAUT (POpPMHpPOBAHHWE 3HAHUM OCHOB
XUMUYECKOW HAayKH KaK 00JAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUUYECKHX
3HAHUN — BaXHEUITUX (PaKTOB, MOHATHUH, 3aKOHOB U TEOPETHYECCKUX IMOJI0KEHUH,
JOCTYITHBIX O00OOIIEHNH MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
npuoOIIEHNH K HAyYHBIM METOJIaM IIO3HAHUS TIPH M3YYCHHH BEIISCTB U
XUMUYECKUX PEaKIi, B (QOPMUPOBAHUU M PAa3BUTHH TO3HABATCIHLHBIX YMCHHHN U
WX TPUMCHEHHH B Y4YCOHO-IIO3HABATCIBHOM H Y4eOHO-HCCIIEIOBATCIIBLCKON
JEATeIIbHOCTH, OCBOCHUM IIpaBMJI O€30IaCHOIO OOpAIlCHHS C BEIIECTBAMH B
MOBCEIHEBHOM KM3HU.

[Ipy M3ydyeHMM XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIETro 0Opa30BaHMS BaXKHOC
3HAYEHUE MPUOOPENIN TaKHE 1eJ1, KakK:

— (QopMHupoBaHWE HWHTCIUICKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPHHATHIO PEIICHUM,

CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

4



—  HampaBJICHHOCTh OOyYEeHHMs HAa  CHUCTEMaTUYECKOe MPUOOIIECHHE
oOydJarommxcs K CaMOCTOSTENIbHOM MO3HABATEIBHOM AEATENbHOCTH, HAYYHBIM
METO/aM MO3HaHMs, (GOPMHUPYIOUIUM MOTHBALUIO M Pa3BUTUE CIIOCOOHOCTEN K
XHMWH;

— obecrnieyeHue yCcloBUl, CIOCOOCTBYIOIINX MTPHUOOPETEHHUIO 00yYalOIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETBbHOCTH, IMO3HAHWA W CAMOIO3HAHUS, KIIIOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIETEHIMI), UMEIOUIMX YHUBEpPCAJIbHOE 3HAUCHUE MJif
Pa3TUYHbBIX BUAOB JI€ITEIbHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBHOM UM  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATH M OLEHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMUHU, TPUMEHATh WX TPU PEIICHUU MpoOJieM B TOBCEIHEBHOW JKU3HU U
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYarolUMXCs T'YMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAaHUW JJIs BBIPAOOTKH HSKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH PUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOQUis M HANPaBICHHOCTH JalbHEHUIIEro
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX IS M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaniseT 136 yacos: B 8 kimacce — 68 yacoB (2

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



COILEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. IloHdTHEe O MeTOAaxX IMO3HAHUS B XMMHUHM. UHCTBIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust CMecei.

ATOMBI M MOJEKYJbl. XHUMHUYECKUE BJIeMEHThl. CHMBOJBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U ClIoXKHbBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSSHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAs aTOMHas Macca.
OtHocUTENbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBas J0JisI XMMHAUYECKOTO 2JIEMEHTA B
COCJIMHECHUMU.

KomnuectBo BemecTtBa. Mosb. MossipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIAa CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCTMHECHUM.

DOU3NYECKUE U XUMHUYECKUE SIBIICHUS. XUMHYECKasd PEaKUus U €€ MPU3HAKH.
3aK0H COXpaHEHHsS MacChl BelecTB. XuUMHUUYeckue ypaBHeHUs. Knaccudmukarms
XUMHUYECKUX peaKIuii (COequHEHUsI, PAa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH IMOCYJO0H, IpaBuiaaMu paboThl B J1abopaToOpuu U
npuéMaMu oOpaIeHus ¢ JIabopaTOpHBIM O00OPYA0BAaHUEM, U3yUYEHHUE M OIHCAHHE
¢uznuecknx CBOMCTB 0Opa3loB HEOPTaHWYECKHWX BEIIECTB, HaOIO/ICHNE
¢bu3uvecknx (TUIaBJIEHWE BOCKA, TasHUE JIbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJEHCAIMs BOJIbI) U XHMHYECKUX (TOpEHHE CBEYM, MPOKaIHMBaHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIIOTOM) SBIICHUH, HAOIFOICHUE 1
ONMCaHUE TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiui (pas3iokeHue caxapa,

B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwisi, pa3ioKeHHE TUJIPOKCU]IA
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meau (1) mpu HarpeBaHuM, B3aMMOCHCTBHE kele3a ¢ pactBopoM cosit menu (11),
M3YUYEHUE CIOCOOOB pa3/ICNICHHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puIbTpoBaHHUE,
BBITIAPUBAHUE, JUCTUIUISIIUSA, XpoMaTorpadusi, MpoBEEHUE OYUCTKH MOBAPEHHOMN
coJii, HaOJIOJIEHHUE W  ONHCAaHUE  PEe3yJbTaTOB  MPOBEJICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJICJIEN MOJIEKYJI
(1apocTep KHEBBIX).

Baxueiiiue npeacTaBuTe M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 3jnemMeHT u mpocToe
BelmecTBo. HaxokneHue kuciaopoja B Tpupojae, (GU3MYECKUE U XUMHUYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcunbl. [lpumenenue kwucnopoma. CrocoObl
MOJIYYEHUsI KHUCIIOpoJia B JabopaTopud W MPOMBIIUICHHOCTH. KpyroBopoT
KuciiopoJia B mpupoze. O30H — ajutoTpornHas MoAU(pUKAIUS KUCIOPOa.

TennoBoit 3PhHeKT XUMUYECKOW peakIuu, TEPMOXMMHUYECKUE YpaBHECHHUS,
9K30- M JHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HEHUe
BO3/yXa, yCUJIEHWE TapHUKOBOTO A (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — anemeHT u mpoctoe BemiectBo. HaxokneHue Bopopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nosryyeHusi. Kuciaotsl u conu.

MonspHbiii 00BEM ra3oB. Pac4€Tel M0 XMMHUYECKUM YpaBHEHHUSIM.

duznueckue CcBoMCTBa BOAbl. Boma Kkak pacTBoputenb. PacTBOpBHI.
HacehllieHHble 1 HEHACHIILIEHHBbIE PAacTBOPhI. PacTBOpHMMOCTH BEHIECTB B BOJE.
MaccoBas A0Ji4 BelllecTBa B pacTBOpe. XUMUUYECKHE CBOMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B Ipupojie M B )KU3HU YenoBeka. KpyroBopoT Bozbl B pUpPO/IE.
3arpsi3HeHue NpUpPOAHBIX BoA. OXpaHa U OUKUCTKA IPUPOJIHBIX BOJ.

Kimaccudukanus nHeopranumdeckux coeauHenuil. Oxcuabl. Kimaccudukarys
OKCHJOB: coyieoOpasyromyie  (OCHOBHBIC, KHCJIOTHBIE, aM(pOTEpHBIE) U
HeconeoOpaszyronme. Homenknatypa okcugoB. Pu3nyeckne U XUMUYECKHUE

CBoMCTBa OKCUJIOB. [loydyeHne OKCHIOB.



OcHoBanus. Knaccudukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHuA. HoMmenkiarypa ocHoBaHui. PU3MUYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losryuenrue oCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. dusudeckue u
XUMHUYECKHE CBOWCTBAa KHUCIOT. Psax axkruBHocTn mertaimioB H. H. bekerosa.
ITony4yenue KuCIoT.

Conu. Homenknarypa comneil. @uszndeckne U XUMUYECKHUE CBOMCTBA COJICH.
ITonydenue coiei.

['eHeTnyeckas CBsI3b MEXKY KJIIACCAMHU HEOPTAaHUYECKUX COCMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE OMPEACIICHUE COJIEPKaHUsI KUCIOPOJia B BO3JyX€E, MOJIYUYCHHE,
coObupaHue, paclio3HaBaHWE U W3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOII0IeHUE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOJAOM U YCJIOBHS BO3HMKHOBEHUS U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJIEHHE C o00pa3laMud OKCHUIOB H
OMHMCAHWE HX CBOWCTB, MOJY4YEeHUE, COOMpAHHME, pACMO3HABAaHWE U H3yUCHUE
CBOWMCTB BOJOpoJa (TropeHue), B3auMojeicTeue Bogopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIOJIb30BaHUE BUACOMATEPHUAJIOB), HAONIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCIENOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM pPAaCTBOPUMOCTBIO, IPUTOTOBJIEHUE pPACTBOPOB C OINPEIEIEHHON
MAaCCOBOM JI0JIEW PacTBOPEHHOIO BENIECTBA, B3AMMOJICMCTBUE BOJIBI C METAJLUIAMU
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIEOMATEPHUAJIOB),
UCCJIeIOBaHNE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3UYHBIX KIACCOB,
HaOJIIOICHNE U3MEHEHHUsI OKPACKU WHIUKATOPOB B PacTBOpPAxX KUCIIOT U MIEIOYEH,
u3yueHue B3aumojieicTBusa okcuaa meau (llI) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIOT C MeTajulaMHu, peakluil HeUTpalu3aluy, MOJIYyYEeHHE HEepacTBOPUMBIX
OCHOBaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJIM, PELICHUE
AKCHEPUMEHTAIBHBIX 3a/lad Mo TeMme «BaxHellue Kiaacchl HEOPraHMYEeCKUX

COEIMHEHUN).



IHepuoagnuecknin 3axkon u Ilepuoamyeckas cucTeMa XHUMHYECKHUX
aemenToB JI. HU. MenpeneeBa. Crpoenne aTomMoB. XMMHUYECKasi CBA3b.
OxHCINTEeNbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKH KiAacCU(UKAIMKM XUMUYECKUX dieMeHToB. [lonsTtue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMEIbHbIE METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yoT aM(pOTEpHbIE OKCUIbI
Y TUIPOKCUJIBI.

Ilepuoanueckuii 3akoH. [lepnoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOJIHAs  (QOpMBI
Ilepuonnueckon cucreMmsl xumuueckux diemeHToB . M. Menneneesa. Ilepuonasl
U rpynnbl. PU3NYECKHII CMBICI TOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB  NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckoit cucremsl . M. MenpeneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHsSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepruoandeckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
I'PaKIaHMH.

Xnmuueckast cBs3b. KoBaneHTHass (MOJspHAsT M HENOJISApHAsi) CBSA3b.
DNEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSA3b.

Crenenp  okucineHus.  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKIUHU.
IIpouecchl okucnenust 1 BoccTaHoBIeHUsA. OKHCINUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydyeHue OoOpas3IOoB BELIECTB METANIOB M HEMETaNIOB, B3aUMOJICHCTBHUE

Ir'mapoKCuaa IHHKa C pacTBOpaMHM KHCIIOT H IHCJ'IO‘-ICfI, IMPOBCACHUC OIIbITOB,



WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSTUHEHUS ).

Mesxcnpeomemmnuwie ceasu

Peanuzanus MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOIb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHUHTE3, KiacCu(UKaIMsi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCTIIEPUMEHT, MOJICIHUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBICHUE.

dusnka: maTepusi, aTroM, OdJEKTPOH, IMPOTOH, HEWUTPOH, HWOH, HYKIH]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKUNA 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIEeCTBa, a3, (U3UYCCKUE BEJIIMYUHBI, CAUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpadbl, TOPHBIC MOPOIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemecTBO U XMMHUYECKAsl peaKus

[Tepunonuueckuit 3akoH. [lepruoguueckas cucreMma XUMHUYECKUX JIEMEHTOB /.
N. MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX TEPUOJOB, Kajaus, KaJIbIUd U HUX
COCIMHEHUH B COOTBETCTBHH C IIOJIOXKEHUEM »3JIEMEHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUJIBI XUMHYECKOM CBA3U. THIBI KPUCTATIWYECKHX
peIéToK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PEHIETKU U

BHJa XUMHUYECKOU CBSI3H.
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Knaccudukanus m HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjlaccaM HEOPraHWYECKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccuduxanys XuMU4eCKUX peakiuil 1o pa3InyHbIM MpU3HaKaM (10 YUCITY
M COCTaBy YYacCTBYIOIIMX B peaKkIMU BEHIECTB, MO TeIUIOBOoMY 3((deKTy, o
W3MEHEHUIO CTETICHEN OKUCICHUS XUMHUYECKHUX IJIEMEHTOB, IO OOPATHUMOCTH, IO
YYacTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHEHUS.

[lonsitTue o ckopoctu xumudecko peakinuu. [loHsTre 00 oOpaTUMBIX U
HEOOPaTUMBIX XUMHUYECKUX peakiusx. [IoOHSITHE O TOMOTEHHBIX U TE€TEPOTEeHHBIX
peakuusix. [Tonsitue o karanuze. [ToHsTue 0 xuMuueckoM paBHoBecuu. DaKTOPHI,
BIIMSIONINE HA CKOPOCTh XMMHUYECKON pEaKIMU W TMOJIOKEHUE XHUMHUUYECKOIO
paBHOBECHSI.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakuu. CocraBinieHue YpaBHEHHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUil €  HUCHOJB30BAHUEM  METOZA
ANEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIUTHUECKON AUCCOUUALINU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, anvoHbl. MeXxaHW3M IUCCOLMAIMKM BELIECTB C PA3JIUYHBIMU BHIAMHU
XuMH4eckou cBsa3u. Ctenens aucconuanuu. CUIbHBIE U ClIa0ble DJIEKTPOJIUTHI.

Peakiiun noHHOTr0 0OMeHa. Y CIOBHS MPOTEKAHUS PeaKIMil HOHHOTO 0OMEHa,
MOJIHbIE M COKpall€HHble HWOHHBbIE YypaBHEHHs peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHMI ¥ COJEM B CBETE TMPEJACTaBICHUN 00 DIEKTPOIUTHUIECCKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. 1IoHsATHE O THApPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMUA KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHX
BEIIECTB — METAJIOB W HEMETauioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuia HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEeaKluu

OT BO3JEHUCTBUS PA3NUYHBIX (PAKTOPOB, HUCCIEAOBAHUE DJIECKTPONPOBOJIHOCTH
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pacTBOpPOB BEIIECTB, MpoOIEcca AUCCOLMAIIMU KHUCIOT, IIeJoued u colier
(BO3MOKHO  KCHOJIb30BAHME BHJIEO MAaTepUalioB), TMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuui HOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pasloKeHUs, COSTUHEHHUS ), PaCclO3HAaBAaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINBbI0 KAYECTBEHHBIX pEaKIMM HAa  HOHBI, pEIICHUE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mast xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHMUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3amMoOJIECTBUE ¢ METAJJIaMHU, HEMETa/UlaMH, IejiodamMu). XJIOpPOBOAOPO.
ConsiHast KucioTa, XMMUYECKHUE CBOICTBA, MOJydeHHE, NmpuMmeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OPraHM3M uYeJIoBEKa. BakHelllne XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapaktepucTtuka amemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJA U CEePhl. AJUTOTPONHBIE MOAU(PUKALINYA KACTIOPOAA
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pumdyeckue u
XUMUYecKre cBoMcTBa. OKCHIBI CEephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (Qu3nUecKue © XHMHYECKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENs Kjacca KHCIOT W crenuduieckue). XUMHUYECKHUE peaKiluw,
JeKalue B OCHOBE MPOMBIIUICHHOTO CHOc00a TMOJYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kucaoThl. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peaKus Ha
cynbdar-uoH. Haxoxmaenue cepbl W €€ COCIMHEHHWA B MPUPOJE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,

3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPALICHHUS.
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O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTETMIEHU OKUCIEHUs. A30T, pacHpOCTpaHEHHUE B MPHUPOJIE,
dbuznveckue U XumMuieckue cBoictea. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nYecKre U XUMHUYECKUEe CBOMCTBA, MojydeHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nyYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MojaydeHue, (Pu3nueckue M XUMHUUYECKHUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonp3oBanne HUTpPATOB M COJed aMMOHMSI B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3HEHNUE OKPYKaroIIeH Cpeibl COSITMHEHUSIMHU a30Ta
(KUCTIOTHBIE JIOXW, 3arps3HEHHWE BO3AyXa, MOYBBI M BomoéMoOB). Docdop,
ajutoTporHbie Mogudukanuu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTtuka dmemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJUIOTPOIHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoze. OKcuubl yriaepoaa, ux
duznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TPUMEHEHHE. DKOJOTHYEeCKHUE TPOOJIEMBbl, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3NYECKHE M XMMHUYCCKHE CBONCTBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHSI 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAUHEHUSIX
yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKM YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HePTh),
MPOAYKTHl WX MepepadoTKu (OEH3MH), UX POJib B OBITY W IPOMBIIIJIECHHOCTH.

IlonsaTre 0 OMONOTHYECKH BAKHBIX BCHICCTBAX: KHUpPAX, 6en1<ax, YIiaeBoaax — M UX
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ponu B KHM3HM 4ellOBeKa. MarepuaabHOE€ €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCIMHEHUM.

KpemHuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemaus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelIue CTpouTeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 0€30MacHOTO HMCTIOJIb30BAHUS
CTPOUTEIBHBIX MATEPHUAJTIOB B OBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

u3yuyeHrne oOpas3IoB HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
IIPOBEICHUE KAaUYeCTBEHHBIX PEAKIIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TIPU3HAKOB
UX TIPOTEKAHUS, OMbBITHI, OTpaKarolue (PU3NUECKUEe M XUMHYECKHE CBOWCTBA
raJjoreHOoB M WX COCAWMHEHUM (BO3MOXKHO HKCIIOJIb30BAHUE BUJICOMATEPUAIIOB),
O3HAaKOMJIEHHME C 00pa3lamMu XJIOpUIOB (TaJOr€HUJ0B), O3HAKOMIIEHHE C
oOpaslaMu cepbl M €€  COeOUHEHUsSMH  (BO3MOXXHO  HMCIOJIb30BaHHE
BUJIEOMATEepUasIoB), HaOIOIeHHE Mpoliecca OOYTIIMBaHUS caxapa Ioj JeHCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HW3YyYEHHE XHUMHUYECKHUX CBOMCTB
paz0aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOW peaklny Ha Cyib(ar-
MOH U HAOJIOJeHHEe TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoiicTBaMu azora, ¢ochopa U UX COCIUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BHJICOMATEpUAJIOB), oOpa3aMu a30THBIX M (PoCHOPHBIX YIO0OPEHUH, MOIyYeHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMMaKka, IPOBEICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U (ochaT-uoH U U3ydeHUEe MPU3HAKOB
UX IPOTEKAHUsI, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BAHUE BUJIEOMATEPUAIIOB), V3yUYCHUE MoOJeJen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadwura, ¢yepeHa, O03HAKOMIICHHE C
MPOLIECCOM  aACOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyYeHUEe, COOMpaHue, pacrno3HaBaHUE U U3YUYEHUE

CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNUE KAaYeCTBEHHBIX peakluil Ha KapOOHAT U
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CUJIMKAT-UOHBl M M3YYCHUE TMPU3HAKOB UX NPOTEKAHUA, O3HAKOMIICHHE C
NPOAYKIMEN CUJIUKATHOW NPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxkHeule HeMeTaIbl U KX COCAUHEHUS».

MeTaJJibl U HX COETHHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX JJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux mnojoxeHus B llepuoamueckon cucreme xumudeckux osneMeHtoB J[. N.
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTtayioB. Metajuinueckasi CBsA3b U
METAUIMYECKAsi  KPUCTAIMYECKAsT  pemeTka.  DJIEKTPOXMMHUYECKUU Pl
HaIpsDKEHU MeTauioB. Du3nyeckre U XMMUYECKUe CBOMCTBa MeTauioB. Oomue
crocoObl ToydeHuss MeTauioB. [loHsTHE O KOpPpO3WHM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTajdb, YYT'YH, IIOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounbie MeTasuibl: moJjiokeHue B Ileprmoamyeckoil cucremMe XUMUUYECKUX
sanemenToB JI. M. MennaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXICHUE B TMPUPOJE.
dusnyeckne ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUAbl U
TUJIPOKCUIBI HaTpusi W Kanusg. [IpuMeHeHWe MIET0YHBIX METaIoB W MX
COeIMHEHUMH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHMd W KaJIbLWM: TIOJIO)KEHUE B
[Tepuonuueckoit cucreme xumuueckux 3jeMeHToB [[. . Menneneesa, ctpoeHue
UX aTOMOB, HAaXO0KJIECHUE B ITpUpojic. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U KajnplMsa. BakHeimume coenuHeHUs Kaiblus (OKCUJI, THUIPOKCHI, COJH).
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [leproauueckon cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpoOeHUE aTtoMa, HaxoxkJAeHue B mpupone. duszndeckue u
XUMHUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHJA U THIPOKCH]IA
AJTFOMUHUA.

Keneso: monoxenue B [lepuogudeckoil cUCTEME XUMHYECKUX 3IEMEHTOB /I,

. MenneneeBa, CTpo€HHE aToma, HAaXOXJIeHWE B mnpupone. dusnueckue u
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XUMUYECKHE CBOMCTBA xene3a. OKCuabl, THAPOKCUIbI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HHUE  PE3yJIbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEWUCTBUS OKCHJA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Kejle3a B KUCIOPOJIEe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha WMOHBI: MAarHUsI, KajbllUs, aJlOMUHUs, [IMHKA, JKele3a
(1) u xene3a (1), meau (1), HaOIIOACHKME W ONMMCAHKE MPOILIECCOB OKPAIIMBAHHUS
IIaMEHU WOHAMHU HATpus, Kajausg ¢ Kalblus (BO3MOXXHO HCIIOJIb30BaHHE
BUJIEOMAaTepUaIoB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUIPOKCH/IA ATFOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a/1a4 Mo TeMe «BakHelue
METaJUIbl U UX COEAUHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa u maTepuansl B IOBCEIHEBHOM >KM3HM 4YenoBeka. be3zomacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpPYXKaIIed cpedbl (MpeaenpHas IOMyCTUMAast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4eHHEe 00pa3I0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce

OCYHICCTBILACTCA 4YCPE3 HCIIOJIB30BAHHC KakK O6HII/IX CCTCCTBCHHO-HAY4YHBbIX

16



MOHSATUN, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIENbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4dHBIM (pakT, rumoresa, 3aKoH,
TEOpHs, aHajlu3, CHUHTE3, Kilaccuukaiuus, MEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJeb, SIBJICHUE, MNapHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: maTepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsi, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIINYECKas
peméTka, cruiaBbl, (PU3MUECKUE BEITUYUHBI, €AUHUIIBI U3MEPCHHS, KOCMHUUYECKOEe
IPOCTPAHCTBO, MJIAHEThI, 3BE3/1bI, COoJHIIE.

buonorus: dorocunTes, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yII0OpeHUs, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,

IMOJIC3HBIC UCKOIIACMBbIC, TOIINIMBO, BOAHBIC PCCYPCHI.

17



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHusl JOCTUTAIOTCA B XO0Jle OOYy4YEeHHs XMMUU B €IUHCTBE Yy4eOHOH H
BOCIUTATENILHON JESITEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUjaMU U HOPMaMU TMOBEJIEHUS M CIHOCOOCTBYIOT MpolLeccaM
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0yUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3ynabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATBbCSI CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUNA U
paciIMpeHre ombITa AESTEIHHOCTH HA €€ OCHOBE, B TOM YMCIIE B YaCTH:

1)maTpuoTHYECKOro BOCIMTAHMS .

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAaydyHOMY HAcJle€JHWI0, NMOHMMaHUs 3HAYEHUS XMMHUYECKOW HAyKH B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIJAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHpa 1 00IIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKINYHOCTHBIX
OTHOLICHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIC3HOM,  y4eOHOHMCCIIeNOBAaTENbCKOM, TBOPYECKOM W JAPYIHX  BHIAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW JESTENbHOCTU MpPH
BBIMIOJIHEHUN Y4YEOHBIX, [O3HABATENIbHBIX 3a7a4, BBIIOJIHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYE€OHBIX POEKTOB, CTPEMIIEHHS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B IIpoliecce JTOW y4yeOHOM JeATEIbHOCTH, TI'OTOBHOCTH
OLICHMBAaThb CBOE IMIOBEJAEHUE W TIIOCTYNKM CBOMX TOBAPUIUEH C MO3ULMH

HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI MOCTYIIKOB;
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3)LEHHOCTH HAYYHOI'0 O3HAHUSA

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKW W COCTABISIONIUE
OCHOBY JIJIsl TIOHMMAaHUS CYIIHOCTA HAay4YHOW KapTUHBI MUpa, NMpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOAbI, B3aUMOCBA3IX YEIOBEKA C
MPUPOTHOMN CPEION, O POJIM XMMUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJILHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBIC NJii OOBSCHEHHS HaOII0JaeMbIX IPOILIECCOB U SBJICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEILCKOW KYJIbTYPbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEILHOM paboOThl C y4yeOHBIMHU TEKCTaMHu, CIPaBOYHOMN
JUTEpPaTypor, JOCTYITHBIMA TEXHUYECKUMHU CpPEJACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHI0O M TO3HAHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOEKTHOM U  HCCIEIOBATENIbCKOM
NEeSTENBHOCTH, K OCO3HAHHOMY BBIOOPY HAaIpaBICHHOCTH W YPOBHS OOyYEHHsS B
JIaJIbHEUIIIEM

4)(popMuUpPOBAHUA KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KU3HU, OCO3HAHUE TMOCIEICTBUN U
HENPUSITHE BPEAHBIX MPUBBIUEK (YIIOTPEOICHHS aIKOTOJIsI, HAPKOTHUKOB, KYpEHUS),
HEOOXOIMMOCTH COOJIOJCHUSI TPaBWJI OE30MAaCHOCTH TPH  OOpaIleHuUu C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU;

5)Tpya0BOro BOCIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3Y4YEHUIO Mpodecchii U Tpyaa pa3IudHOTO poa,
YBOXKEHUE K TPYAYy M pe3yJbTaTaM TPYIOBOM IEATENIBHOCTH, B TOM 4YHUCIIEC Ha
OCHOBE NPUMEHEHHS] NPEIAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYaIbHON TPAEKTOPUH MPOJIODKEHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX

MHTEPECOB U CIIOCOOHOCTU K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
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ycrnenrHoi npodecCuoHaIbHON NEATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBAThLCS B MpO(EeCCHOHATBHOM Cpeie;

6)3K0JI0TrH4eCKOro0 BOCIIUTAHMSA:

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOILIECHHE K MPUPOJEC KaK HCTOYHUKY
KU3HU HA 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, TIOHUMAHUE [IEHHOCTH 3JJ0POBOTO U
O0e3zomacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIOJCHUS
mpaBuiI 0€30MaCHOTO MOBEACHUS MPU padOTE C BEIISCTBAMH, a TAKKE B CUTYaIIHSX,
YTPOKAIOUIMX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, TOJIydaeMble MPU WU3YYECHUU XUMHH, JJIS
pelIeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH NMPUPOJHON CPEeAOoi, I MOBBIIICHUS
YPOBHS ~ DKOJOTHYECKOW  KYJIbTYpbl, OCO3HaHMs TJIOOAJTBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTeH WX PEIICHHS TOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHKAaTHUBHOM U COIIMATIBbHON IPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMUpOBaHUS MHUPOBO33pEHUS OOIIECHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (haKT, CUCTEMa, MPOIIECC, SKCIIEPUMEHT U JIPYTroe.), KOTOphIe
UCIIONIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TMpeAMeTax M IO3BOJAIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPENCTABICHUE O IIEJIOCTHOM
HAyYHOU KapTHHE MHpA, M YHUBEpCAIbHbIC yueOHbIe NeiCTBUS (ITO3HABATEIbHEIC,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOphIE 0OecmeunBarOT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATETBHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YYeOHbIE AeCTBUSA

ba3oBble Jornueckue aAeiicTBUS:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOEHUU

3HAaHUMN: PAaCKPhIBaTh CMBICI XUMHYECKUX MOHITHUH (BBIACISATH UX XapaKTEpHbIE
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MIPU3HAKU, YCTaHABIMBAaTh B3aMMOCBS3b C JAPYTMMU MOHSITHUSIMH), UCIIOIH30BATh
MOHATHUS JIsl OOBACHEHUS OTNIENbHBIX (DAKTOB U SIBICHUI, BEIOUPATh OCHOBAHUS U
KpUTEpUH ISl KIACCUPUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYkJACHUS (MHIYKTHUBHBIC, IETYKTUBHBIEC, [0 aHAJIOTHN),
JIeJaTh BEIBOJIBI 1 3aKJIIOUCHUS

yMEHUE TPUMEHSITh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIE), CHMBOJIMUYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBbHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYeckas ¢(opmylia U YypaBHEHUE
XUMHUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3ajladu, ¢ y4éTOM
3TUX MOJEIBHBIX TMPEACTABICHUN BBISBISATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIuH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEIACTBEHHBIC CBSI3M U
MPOTUBOPEUHUS B U3yYaEMBbIX MPOIECCaxX U SIBICHUSX.

Ba3oBnble uccienoBarejabcKkue AeHCTBHA.

YMEHHME HCIOJIb30BATh IMOCTABJIECHHBIE BOMPOCHI B KA4€CTBE WHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Uil (OPMHUPOBAHHS THIIOTE3BI 10
MIPOBEPKE MPABUWILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMH M TPOBEICHUIO
VICHUYCCKUX OKCICPUMEHTOB, yMEHHE HaOoaaTh 3a XOJOM Tpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €TI0 Pe3ysbTaT, (PopMynupoBaTh 000OIICHUS U
BBIBOJIbI IO PE3YJIbTATaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHMUS, COCTABIATH OTUET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HWH(POPMAIHIO
Pa3IMYHBIX BUJOB U (POpM MpeCTaBICHUS, TTOTYy4YaeMyl0 U3 Pa3HbIX HCTOYHUKOB

(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHMS, CIPaBOYHBIC
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nocobusi, pecypcbl MHTepHETa), KpPUTUYECKH OIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHE MPHUMEHSTH Pa3jNMYHbIe METOABI U 3alpOChl MPH TMOUCKE U 0TOOpe
uHGOpPMAIIMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJISi BBITTOTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a/1ad OMPECIEHHOTO TUTIA, TPHOOPETEHUE OMBITA B
o0nacTd WCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHUE KYIbTYpPOW aKTHUBHOTO MCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOSITETTFHO BBIOMPATh ONTHUMAIBHYIO (hOopMy mpeacTaBiaeHus] nHOOPMALIUU U
WITIOCTPUPOBATh peIlaeMble 3aaddl  HECIOXHBIMH CXeMaMH, Juarpammamu,
IpyruMH popMaMu rpaduKi U UX KOMOMHAIUSMU;

yMEHHE WCIOJb30BaTh M aHAJM3UpOBaTh B TIpolecce y4eOHOW U
MCCIIEZIOBATEIBCKON JEATEILHOCTH MH()OPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOTO XO351CTBa M TPAHCIOPTa HA COCTOSIHHE OKPYXAIOIICH MPHPOIHOM
CpeIlbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eificTBUS:

yYMEHHsS 3aJaBaTh BOIpPOCH (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI TIPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEACTaBIATh  IMOJYYEHHBIE  pe3yibTaThl  MO3HABATEIbHOM
NESTENBbHOCTH B YCTHBIX UM TMHCHbMEHHBIX TEKCTaX; JeNaTh MPEe3eHTAIUIO
pe3yJabTaTOB BBIMOJHEHUS XUMHUYECKOTO 3KCIepUMEHTa (J1abopaTOpHOIO OIBITA,
n1abopaTopHOM pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MIPOEKTA);

YMEHHS Y4eOHOro COTpPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABaTENIbHOM W HMCCIEAOBAaTENbCKOM  JESTENBHOCTH TPU  PEUICHUH
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE y4yéTa OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CyXaeHusi, OOMEH MHEHMSMH, «MO3TOBBIE HITYPMBI», KOOPIAMHAIIHS
COBMECTHBIX JICHCTBUH, ONpEJCICHNe KpPUTEPHEB IO OIEHKE KayecTBa
BBITMIOJTHEHHOHN paboThI U IpyTHE).

PeryasiTuBHbIE YHHUBEpPCAJIbHBbIE yYeOHbIE NeCTBHS:

22



YMEHUE CAMOCTOSTENBHO OIPENEIATh LENU JACATEIbHOCTH, IIJIAaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JEeSTENbHOCTD, BbIOMpPATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI PEIICHHs YUEOHbIX U
MTO3HABATEIBHBIX 3aJla4, CaMOCTOATENIBHO COCTaBIISATh WM KOPPEKTHUPOBATH
NPEJIOKEHHBIA QJITOPUTM JEHUCTBUM [PU BBIIIOJHEHUM 3aJaHUN C Y4ETOM
MOJIYYeHHsI HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEaKLHUAX,
OLICHUBAaTh COOTBETCTBHE ITOJIYYEHHOI'O DPE3yJbTaTa 3asBICHHON LEIU, YMEHHE
UCITIOJIB30BATh M aHAJIU3UPOBATH KOHTEKCTHI, PEIJIaracMbIE B YCIOBUM 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepasibHON pabdoueil mporpammoi,
BBIJICIISIFOT: OCBOCHHBIE OOYYAIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHCcTBHM, crenudpuyueckue s MpeaMeTHoM obnactu «XuMus», BHUIbI
NEATEIIBHOCTH [0  IIOJIyYEHHI0 HOBOI'O  3HAHHsA, €r0  HHTEpIpeTaluH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYaLIUAX.

K xoHuy oOyueHus B 8 ki1acce npeJMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHUMN:

® PDACKPBIBATh CMBICI OCHOBHBIX XUMHYECKUX IIOHATHM: aTOM, MOJIEKYJIa,
XUMUYECKUN JJIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEONHOPOJHAs), BAJEHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas M
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas
J0JIs1 XUMUYECKOTO 3JIEMEHTa B COCAMHEHHUU, MOJIIPHBIA 00BEM, OKCHJI, KHCIIOTA,
OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHCIICHMS, XUMHYECKas
peakius, Ki1accuukanys peakunid: peakiui COeIUHEHUS, PEeaKui pa3oKeHus,
peaKuy 3aMeIICHHs, peakuuud OOMEeHa, H9K30- U IHAOTEPMUYECKHE DPEaKIIHH,
TEIIOBOM A(PEeKT peakiuu, SApOo aroMa, SJISKTPOHHBIM CJIOH aToma, aToOMHas
opbutanb, paauyc aromMa, XUMHYEcKas CBS3b, MOJSAPHAs M HEMOJsSpHAs
KOBAJICHTHAs CBSI3b, MOHHASI CBA3b, MOH, KATMOH, aHWOH, PAaCTBOP, MaccoBas IO

BelllecTBa (MPOLIEHTHAs! KOHIIEHTPAIls) B PACTBOPE;
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® WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHYECKUX TMOHSATHM W
MPUMEHSATH 3TU MTOHATUS MPU ONKMCAHUM BEIIECTB U UX MPEBPAIICHUI;

® 1ICIOJIb30BAaTh XUMHUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUs (POpMYI BEIIECTB
Y YPaBHEHUN XUMHUYECKUX PEAKLUN;

® OMNpEJENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTEMEHb OKHUCJIEHUS HJIEMEHTOB B OWHAPHBIX COCIUHCHUSX, MPUHAIJICKHOCTD
BEIIECTB K OMpEACTIEHHOMY KJIacCy COeAMHEHUM 1mo (GopMynam, BUJI XUMUUYECKOM
CBsI3U (KOBAJICHTHAS! U MOHHAs) B HEOPTAaHUUECKUX COCTMHEHUSX;

e packpeiBaTh cMmbichn llepuonmueckoro 3akona J[. W. Menngeneesa:
JEMOHCTPUPOBaTh  MOHMMAaHUE  MEPUOAUYECKON  3aBUCUMOCTH  CBOMWCTB
XUMHUYECKUX AJIEMEHTOB OT UX MoJokeHus: B [lepuoamyeckoil cucrteme, 3aKOHOB
COXPAHEHHUsSI MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
y4€HHUsI, 3aKOHa ABOTajpo;

® ONKMCHIBATh W XapakTepu3oBaTh TabmuuHyio Gopmy Ilepuoguueckoit
CUCTEMBl XMMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJ1aBHas moArpymnma (A-
rpynna)» u «mnobounas moxarpynmna (b-rpymma)», maneie u OoJblIME TEPHOIBI,
COOTHOCHTH OOO3HaueHUs, KOTOpble wuMeroTcss B Tabmune «llepuonnueckas
cucrema xumudeckux onemeHroB JI. . Menaeneesay ¢ 4YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
a1ipa, o0IIee YMCIIO0 IEKTPOHOB U PACTIPEIETICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM);

e KIacCUPUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKHUE peaklnu (110 YUCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, IO
TEIIOBOMY 3P DEKTy);

® XapaKTepu30BaTh (OMUCHIBATH) OOLIME XUMUUYECKHE CBOWCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, TMOJATBEPXKIAs ONUCAHUE MNPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

® [IPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKUX NPEBPAIICHUN B PA3JIUYHBIX

YCIIOBUSIX;
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® BBIYUCIISITh OTHOCUTEIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MacCOBYIO JIONI0 XHMHYECKOTO 3JIeMEHTa Mo (opmysie coenTuHEHHs, MAaCcCOBYIO
JOJII0 BELIECTBA B PacTBOpPE, MPOBOAMUTL PACUETHl 10 YPABHEHUIO XUMUYECKOU
peaknuu;

® IPUMECHSATH OCHOBHBIC OIEPAIMH MBICIUTEIBHON JCATEIPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIEeHNE, CUCTEeMAaTU3aINI0, KIACCU(PUKAIINIO, BBISIBICHUE
NPUYUHHO-CIICJICTBCHHBIX ~CBS3€H — 11 M3Y4YCHUS CBOWCTB BEIIECTB M
XHMHYECKUX PEaKIUi, €CTCCTBCHHO-HAYYHBIC METObI MO3HAHUS — HAOIIOACHUE,
U3MepeHre, MOJICIMPOBAHNE, SKCIICPUMEHT (PCaIbHBIN U MBICIICHHBIH ),

e ClIeJIOBaTh NPAaBWJIAM TIOJB30BAHMS XUMHUYECKOU MOCYION U J1aOOpaTOPHBIM
o0opyIoBaHUEM, a TaK)Ke MpaBUIaM OOpaIleHHUs C BEIIECTBAMHA B COOTBETCTBUU C
WHCTPYKIMSIMU 110  BBITIOJIHCHHIO J1a0OpPATOPHBIX XHMHYECKHX OIBITOB IIO
MOJYYSHUIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOJAOPOAA M KHCIOpOIa),
NPUTOTOBJICHUIO PAaCTBOPOB C OMNpPENEIEHHOH MacCOBOW 0N pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH M TPOBOJUTH XUMHUYECKHE OKCIIEPHUMEHTHI 10
paclo3HaBaHUIO PACTBOPOB MIEJNIOYEed W KHUCJIOT C IOMOIIBI0 HHIWKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHX U APYTHE).

K koHIity oO0y4eHnus B 9 Kjacce MpeJIMETHBIC pe3yJbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

® PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHATUN: XUMHYECKHIA IIEMEHT,
aToOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, 3JEKTPOOTPUIATEIHHOCTh, CTETNEHh OKHUCICHUS, XUMHUYECKas
peakius, XUMUYeCcKas CBsI3b, TETUIOBOM 3 (PEKT peakiuu, MOJb, MOJIAPHBIN 00BEM,
pacTBOp, DIEKTPOJIUTHI, HEIICKTPOIUTHI, AJICKTPOIUTHUECKAs THUCCOIUAITNS,
peaknuu MOHHOTO OOMEHA, KaTaln3aTop, XUMHUUECKOe paBHOBECHE, 0OpaTUMBIE U
HeoOpaTUMBbIe peaxiuu, OKHUCJTHTEIbHO-BOCCTAHOBUTEIIHHBIC peakiuu,
OKHUCJIMTENIb, BOCCTAHOBUTENb, OKHCICHHEC W BOCCTAHOBJICHHE, AaJIJIOTPOTIHS,

aM(OTepHOCTh, XUMHUECKasi CBs3b (KOBaJEHTHas, MOHHAs, MeETaJUIMYecKasi),
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KpUCTAJNIMYECKAsl PEIIETKA, KOPPO3USI METAIJIOB, CIUIABBI, CKOPOCTh XMMHYECKOM
peakiuu, npeaenbHo nonyctumas koHnentpanus [1JIK BemecTsa;

® JWJUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX TMOHITHH U
MPUMEHSITH 3TH TIOHATHUS MPU OMTMCAHUM BEUIECTB U UX MIPEBPAICHU;

® LCMOJb30BaTh XUMUYECKYIO CUMBOJIUKY JJII COCTaBICHUS (POPMYJ BEILIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLUM;

® OMNpEJIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUUYECKUX JJIEMEHTOB B
COEJIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONpPENEIEHHOMY
KJIACCy COEIWHEHUH Mo QopMynaMm, BHUJI XUMUYECKOH CBsI3W (KOBaJIEHTHAs,
MOHHAs, METaJUIMYecKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsj HOHa [0
XUMUYECKOU (opMyIie, XapakTep cpellbl B BOJIHBIX PAcCTBOpaX HEOPTaHMYECKUX
COCIMHEHUHN, TUTT KPUCTALTUYECKON peIEéTKH KOHKPETHOTO BEIECTBRA;

e packpeiBaTh cMmbica Ilepuogmueckoro 3akona J[. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €r0 MOHWMAHUE: OMUCHIBATH M XapaKTEPU30BATh TAOIMUYHYIO
dopmy Ilepruoanueckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB: paziuyaTh MOHSATHUSA
«riaBHas noArpynna (A-rpymnma)» u «nodounas noarpynmna (b-rpymma)y, Manbie u
OoJbIIME  TEpPUOJIbl, COOTHOCUTH OO0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOUYECKON TaOJMIle, C YUCIOBBIMU XapAaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsija sjapa, OO0IIee YHUCIO JJIEKTPOHOB H
pacnpeneNieHue X Mo JIEKTPOHHBIM CIO0SIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCIMHEHUH B MpeJiesiax MaJIbIX IEPUOIOB
Y TJIABHBIX MOATPYIIT C YYETOM CTPOEHHS UX aTOMOB;

e KIacCUPUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHMUYECKHE BEIIECTBA,
XUMUYECKHUE peaklnu (10 YUCIy U COCTaBy YYACTBYIOIIMX B PEAKIIMU BEILIECTB, O
TermoBoMy 3(Q@eKTy, M0 HU3MEHEHHIO CTENEHEW OKHUCJIEHUS XUMHYECKUX
AJIEMEHTOB);

® XapakTepu30BaTh (OMUCHIBATH) OOIME U CHENU(DUUECKHEe XUMHYECKHE
CBOMCTBa MPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPKJasi OMUCAHUE MPUMEPAMU

MOJICKYJISIPHBIX 1 NOHHBIX ypaBHeHHﬁ COOTBCTCTBYIOIINX XUMHYCCKHUX peaKuHﬁ;
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® COCTaBJISITh YPaBHEHUS JICKTPOJUTUUECKOU TUCCOIUAIINN KUCIIOT, MIEI0YCH
U COJIeH, TOJHBIE W COKpalIEHHbIE YpPAaBHEHHUS pEaKIUi HOHHOTO OOMEHa,
YpaBHEHUS PEaKIHA, TOATBEPKIAONINX CYIIICCTBOBAHUE TEHETHYECCKOW CBS3U
MEXIy BEIIECTBAMH PA3IUIHBIX KJIACCOB;

® PAacKpbhIBaTh  CYNIHOCTh  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKITUi
MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca dTUX PEaKITU;

® IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHWS,
BO3MOYXHOCTH MPOTEKAHUS XMMHUYECCKUX MPEBPAICHUH B PA3IMYHBIX YCIOBUSIX;

® BBIYUCIISITh OTHOCUTEIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYEO MacChl BEIICCTB,
MAacCOBYIO JIOJTF0O XMMHYECKOTO JJIEMEHTa MO0 (GOpMyJie COCAMHCHHS, MAaCCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOPE, MPOBOJHMTH PACUYETHI MO YPABHCHHIO XMMHYCCKOM
peakiuu;

e coOMIOAaTh MpaBujia MOJb30BAHUS XMMHUYECKON MOCYIOH M J1a00paTOPHBIM
o0opyAOBaHUEM, a TaKXKe MpaBHia OOPAIIEHHs C BEIIECTBAMU B COOTBETCTBHUHU C
MHCTPYKIMSIMU TI0 BBITIOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB IO
MOJIYYEHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOro rasa);

® MPOBOJIUTH PEAKIIUU, MOATBEPKIAAIONIME KaYECTBEHHBIN COCTaB Pa3IUYHbBIX
BEIIECTB: PACMO3HABATh OMBITHBIM IMYTEM XJIOPUA-, OPOMH-, HOAHI-, KapOOHAT-,
docdar-, cmimkar-, cynbdar-, TUAPOKCUA-HOHBI, KATHOHBI aMMOHHUS M HOHBI
U3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHHMYECKUX
BEIIECTB;

® IPUMEHSATH OCHOBHBIC OMEPAIMH MBICIUTEIBHON JEATEIHPHOCTH — aHAINU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHE, CHUCTEMATHU3allUi0, BBIIBICHUE IPUYNHHO-
CJICICTBEHHBIX CBSA3EH — /I M3YUYCHUS CBOWCTB BEIIECTB U XUMUUYECKHUX PEAKITHH,
€CTECTBEHHO-HAYYHBIE  METOJBl TO3HAHUA — HAOMIOJEHHWe, WU3MEpEeHue,

MOJIETUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbI U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHME 8 KJIACC

KoandecTBO 9acoB

Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
n/n TeM MPOrpaMmbl Bceero Konrpoaeuwie TpakTuyeckue o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
Paszgea 1.IlepBoHavaibHble XUMHUYECKHE IOHATHUS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
MPaKTHYECKOM JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiime npeacTaBUTe Il HEOPraHU4eCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon. [lonsitue o 8 1 bu6mmoreka [JOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 11 1 1 bubnuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Uroro no pazneny 30

Paspnen 3.1lepuoanyeckuii 3akon u [lepunoanyeckas cucreMa xumuiueckux 3j1eMmeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIIUN

3.1

[Iepronnueckuii 3aK0H U

7

bu6mmoreka [JOK
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https://m.edsoo.ru/7f41837c

IIepuoanueckas cucrema
XUMUYeCcKuX dneMeHToB 1. Y.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

bu6mmoreka [{OK
32 Oricrenbio- 8 L https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIBHBIC pCaKHI/II/I
bubmmoreka [IOK
Hrroro no pasziey 15 https://m.edsoo.ru/7f41837¢c
bubmmoreka [{OK
Peseparioe Bpes 3 https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME
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TEMATHYECKOE INTAHUPOBAHHME 9 KJIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uugpoBbie
Ne n/m P Konrpoiasbnbie | IIpakTuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1.BemecTtBo 1 XMuMH4YeCKHe peaKIuH
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxIuii https://m.edso0.ru/7f41a636
DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. bubmuorexa [JOK
1.3 8 1 1
XUMHYECKHE PEaKIuU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HeMeTa/JIBI M UX COeANHEHHUS
51 OO6m1ast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
06
22 | neweston VIA-rpymms. Copa n e ; BuGmonexa LIOK
' PYHHBRL TP https://m.edso0.ru/7f41a636
COeIMHEHUS
006
25| snewerron VAcrpym. Ao, fochopunx | 7 1 BiGmorexa LIOK
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO11ast XxapakTepUCTUKAa XMMUYECKUX
bub. OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 Hommorexa

erMHI/II‘/’I 1 UX COCOUMHCHUA

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

25

Pa3gen 3.MeTauibl M UX COCANHEHUS

3.1 06 = 4 bu6mmoreka [{OK
. N RO METROP https://m.edsoo.ru/7f41a636
3.2 B i 16 1 bubmorexa [IOK
. AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m.edsoo.ru/7f4la636
Hroro mo pazmeny 20

Pa3nen 4.Xumus u okpyzkaiouas cpeaa

41 B 3 bu6moreka [IOK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
C3CPBHOE BpeMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4
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HOYPOYHOE IINIAHUPOBAHHME 8 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Konrpoabubie | IlpakTuueckue Aara o0pasoBaTejibHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl

1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKU3HHM YeloBeKa. Tea u BemecTsa https://m.edsoo.ru/ff0d210c

5 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMUH https://m.edsoo.ru/ff0d227e

[IpakTnueckas padora Ne 1

3 «IIpaBmia paboThl B 1abOpaTOpUu 1 1 bubmuorexa [JOK

npuéMbI 0OpAIICHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 Uuctele BemecTBa u cMecu. CriocoObl 1 bu6mmoreka [IOK

pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 <<Pa3zlineHI/Ie CMCCSﬁ (Ha mpumepe 1 Bubnuorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»

6 ATOMBI M MOJICKYJTBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XHMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmotexa [IOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIIPHOE YYEHHE 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2d50

10 3aK0H IMOCTOSHCTBA COCTaBa 1 bu6mmoreka [JOK
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BeIecTB. XuMuueckas hopmyiia.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

3JICMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTtHocuTenbHast MOJIEKYIsIpHAs Brbmiorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIEMEHTA B COEIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJih. bubmmoreka [{OK
MossipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUSI. bu6moreka [IOK
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKHUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA 110 ypaBHCH,I/I}IM bubmmorexa IOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITUN
Knaccudukanus xuMmuaeckux
18 peakmuit (c(geﬂHEeHHﬂ Pa3IOKCHHS bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JlomoHOCOB — y4EHBIH-
19 SHIUKJIONEIUCT. O6o6queHI/Ie u bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. CoctaB bubnuoreka [IOK
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Bo3ayxa. Kucinopox — anemMeHtT u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE CBOUCTBA

bu6mmoreka [{OK

22
KHCIOPOa (PCAKLIHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
C 0
23 | naoparoput  mpossmenocr bGmnorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakuuu, NOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
T .
55 | Sarpromenme s, ovomatos e biGmnorera LIOK
P AR, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
IT 6ota Ne 3
% | lonywemen cotupue biGnorera LIOK
- P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €T0 CBOHUCTBY»
Bopopon — sneMeHT u mpocToe bu6mmoreka [JOK
27
BeniectBo. HaxosaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
dOu3nvecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
28
Bozopoaa. IIpumenenue Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsaTHE O KHCIIOTaX U COJISIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o reme bubnuoreka [IOK

«ITonyuenue u cobupanue Bo10po/a,

https://m.edsoo.ru/ff0d4f42
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HU3yYECHHUE ETO CBOMCTB)

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa
33 BEII[ECTBA rasa Mo €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Boraucnenus 00EMOB ra3oB 110
34 YpaBHEHUIO PEAKIIMU Ha OCHOBE bubnuotexa LIOK
; . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsitue 06 bubmuorexa [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpHUTEb.
37 Hacpnnenssie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBasi 10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuorexka [JOK
omnpeeIéHHOM MaCcCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 no teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, KiaccuduKaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenue 1 XuMHUYECKHE CBOMCTBA BiGmorexa 1IOK
41 KHUCJIOTHBIX, OCHOBHBIX U

aM(pOTEPHBIX OKCUIIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHusI: COCTaB, KIaccuuKaIms, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XuMU4ECKUE CBOKMCTBA bubnuorexa [JOK
OCHOBaHMIA https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
C : )
P bitsmorera LIOK
v o https://m.edsoo.ru/00ad9474
CBOWCTBa
[IpakTueckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 337a4 I10 TEME bubnuoreka [IOK
«OCHOBHBIC KJIACCHI HEOPTraHHYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
r
8 | cancea ncoprarmmacern Bibmiorera LIOK
p . https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O06o00IIcHNE B CHCTEMAaTH3aLIHs bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00ad9cb2
K 60oTa Ne3
50 "O(?IfoT:I({)IJ,IIZHK?azsLIOEZO raI-rII;qTeecl\I/Icix bubmiorexa LIOK
}: https://m.edsoo.ru/00ad9ela
COCITMHEHU N
I1
5L | sunspasotint steomron. Lomsnte o brooresa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
59 [Iepuonnueckuii 3aK0H U bu6mmoreka [JOK

Hepnozu/meCKas[ cucreMma

https://m.edsoo.ru/00ada52¢c
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XUMUYeCcKuX dneMeHToB J1. 1.

MenneneeBa
53 [Tepwo1b1, TPYIIIEI, TOATPYIIITHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. 3otombr https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 060J10qel<v BuGmorexa LOK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adagébc
cucremsl JI. 1. Menpeneena
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproandeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. 1. bubmuorexa [JOK
. MenpeneeB — y4EHBIMH, IeIaror u https://m.edsoo.ru/00ada96e
rpaXKJaHuH
58 PesepBubIit ypok. O6001IeHNE 1 bubnmuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
KontponpHas padorta Ned4 o Teme
59 «CTtpoeHue aroMa. XuMHUYECKast bubnunoreka [JOK
cBs3by» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepouHas paboTa
60 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHas xumuyeckas CBs3b bubmiorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
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CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas 1 bubmuoreka [IOK
XUMHYECKask CBSI3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
o4 Crenetth okucIeHis 1 https://m.edsoo.ru%OadanS
65 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuoteka [JOK
peakinuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
66 OxuCIUTENN U BOCCTAHOBUTEITU 1 httos://m.e dSOO.ru;_(I) 0adb076
Peseprubrit ypok. O6001IeHNE 1
67 CHUCTEeMaTHU3allMsl 3HAHUI 110 TEME 1 bubmuorexa [JOK
«Crtpoenue aroma. XuMHUYECKast https://m.edsoo.ru/00ad9ch?2
CBSI3b»
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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HHOYPOYHOE IIVIAHUPOBAHME 9 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

13"121 Tema ypoka Beero Konrpoabubie | IlpakTuueckue m?:::nﬂ o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.
1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU
2 CBOJCTB xnimqecxnx 9JIEMEHTOB 1 Bubnuorexa LIOK
N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriayoiaeHue 1 1
3HaHUH OCHOBHBIX Pa3/iesioB Kypca
8 Kiacca»
5 Knaccudukanus XuMuueckux 1 bu6mmoreka [JOK
PeaKImii 10 Pa3IMYHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM
7 peaKIuu. HOH;ITpHe 0 TOMOT'€HHBIX U 1 bubmmotexa [IOK
https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMUYECKOM BiGmorexa 1IOK
8 paBHOBecuH. DAaKTOPBI, BINAIOIINE 1

Ha CKOPOCTb XHMHUYECKOH pcaknumn

https://m.edsoo.ru/00adc28c
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1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs

9 OKHCIUTENTHHO- bubnuorexa [JOK

BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTHUECCKON

10 I[I/ICCOIII:/IaIII/II/I. CEJ‘ILHBIC 1 ciabbie bubmuotexa LIOK

https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI

11 HoHHbIE ypaBHEHHUSI peaKkIuil Bubmiorexa LIOK

https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U

12 OCHOBAHMU B CBETE MPEACTABICHHI bubmuorexa [JOK

00 IIEKTPOIMTHUECKOM https://m.edsoo.ru/00add5d8
JIMCCOIMAITAN
XUMHUYECKUE CBOMCTBA COJIEH B

13 CBETE MPEACTABICHUI 00 bubmorexa I[TOK

. https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIHT

14 [TonsaTue o runmpoause comuei bubmorexa ITOK
https://m.edsoo.ru/00add9d4

15 O0001IeHre U cUCTEMAaTU3 AL bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00addd12

IIpakTuueckas padora Ne 1.

16 «PeIIJ)JeHI/Ie SKCHe;I/IMeHTaJIBHBIX bubmmorexa IOK

https://m.edsoo.ru/00addbfa
3a7a9»
KounTtponsnas pabora No2 no teme

17 «QIEKTpOJINTUYECKAs bubnuoreka [IOK

IHACCOLMAINASL. XUMUUECKUE https://m.edsoo.ru/00addecO
peaKiuu B pacTBOpax»
18 OO11ast XxapaKTepUCTHKA IaJIOT€HOB. bubnuoreka [IOK
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XHUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa

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

Xnoposojopoa. CossiHast KUCIIOTA,

bu6mmoreka [{OK

19 XHMHUYECKHE CBOMCTBA, MOJIYUEHHE,
i https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpaxtuueckas padota Ne 2 mo Teme
20 il’[on cHHUE EOHﬂHOfI KHCIIOTBI bubmuotexa LIOK
7 . ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBONCTB»
BrrunciieHus 1o ypaBHEHHIM
21 XUMHYECKHX peak ZIII;I eCJTi OJTUH bubmuorexa LIOK
PeAKHHH, g https://m.edsoo.ru/00ade488
W3 PEareHTOB JaH B H30BITKE
29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AmtoTpomnHbIe MOTU(UKAITUN CEPBI.
Haxoxnenue cepol u €€ bu6mmoreka [IOK
23 .
COEMHEHUH B IPHPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoIopoJI, CTPOCHHE
24 (bn351qecf<[n§ I/IH;(I/IMPI/I‘ICCKI/;C bubmmorexa IOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl ceprl. CepHas KMCIIOTa,
25 (I)Hjnqecine u Xr:/IMI/I‘IeCKI/Ie bubmmorexa IOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JICKAIINEC B
OCHOBE IIPOMBIIIJICHHOTO CII0co0a
p B bu6mmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTBI.

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

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

Briuncienne MmaccoBor 10U

bubmuoreka [JOK

21 BBIXO/Ia MIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO61rast xapaKTepUCTUKA SJIEMEHTOB
VA-rpymnnsl. A30T,
28 paCHpOCTpI;I}{]leIHI/Ie B IIPHPOJIC bubmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(bu3HUecCKre U XUMUICCKHE
CBOICTBa
AmMuak, ero ¢usnueckue u
29 XMMHUYECKHE CBOMCTBA, MOJIyYeHUE Bubmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPAMEHEHUE
[TpakTtruueckast pabota Ne 3 o Teme
30 fHonyquHe ’fMMI/IaKa H3yUeHUE bubnuorexa LIOK
o https://m.edsoo.ru/00adf180
€ro CBOMCTB»
31 A3oTHas kucnora, e€ Gpusndeckue u bubmuorexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHHSI B KQUe€CTBE MUHEPATIbHBIX
32 yIOOpEeHMIA. XI/IMI/Iqecrlioe bubmmorexa IOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIeH cpeibl
COEJIMHEHUSIMU a30Ta
®ocdop. Okcup dhochopa u
33 (1)00(1)0(11;;:1;1 KI/ICHiT(z (b(fmfme(ggﬂe u bubmmorexa IOK
Y https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnons3oBanue pochaToB B
34 KaueCcTBE MUHEPATbHBIX bubnunoreka [JOK

ynoopeHuii. 3arps3HeHne
MIPUPOAHON cpenbl hocdaTamu

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

35 npupoje, hpuznyeckue u bubmorexa HOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYCCKHE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
1 XMMUYCCKHUE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOIIEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(1v)
37 VYroapHas KucioTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[IpakTnueckas padota Ne 4 o Teme
38 "[TomyueHne yriekucioro rasa. bubnuoreka [IOK
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 OpF;)HI/I‘IeCKI/IX BEIECTBAX KaK O bubmorexa [TOK
https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepoia
40 Kpemuwuii u ero coenuHeHus bubmotexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTueckas pabota Ne 5.
41 Pemenune skcnepuMeHTaIbHbBIX bubmuoreka [JOK
3aj1a4 1o teMe «Baxuelmme https://m.edso0.ru/00ae0bf2
HEMETaJUIbl M KX COCTUHCHUS
KonTpoibHas padota Ne3 1o Teme
42 «BaI:KHeI?ImI/IE HEMETAJUIBI  UX Bubmuorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
43 OO1as XxapakTepucTuKa bubnunoreka [JOK

XUMHUYCCKHX JJICMCHTOB —

https://m.edso0.ru/00ael103e
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METaJIJIOB. MeTalnueckas CBsI3b U
MeTaJUTMYecKasi KpUCTaInuecKast
pemérka. Pu3nyecKkre CBOMCTBA
METAJIJIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

bubmmoreka [{OK

44 BgzigiiZiﬁgtﬁzf:;gzﬂ https://m.edso0.ru/00ae1156
O61ue crnocoObl NOTy4EeHUS

I i

PeaKIU, CCITH OZUIH 3 PeareHToB https://m.edsoo.ru/00ae1156
COJICPKUT IPUMECH

46 [TonsiTHE O KOPPO3UH METAIIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278

bubmuorexa [JOK
47 [enotrtte MeTaiTEL https://m.edsoo.rukl)an14b2

48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [IOK
Kayus https://m.edsoo.ru/00ael14b2

49 Illenoyno3eMeNnbHBIC METAJLIbI — bu6mmoreka [JOK
KaJIbIUil 1 MarHui https://m.edsoo.ru/00ae15e8

50 Baxueime coequHEHNS KaJIbIIUI bubmmotexa [IOK
https://m.edsoo.ru/00ae15e8

51 O06o0011IEHNE U CI/ICTeMaTI/ISaI_II/I}I
3HaAHUH

59 JKEcTKOoCTh BOBI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886

53 IIpakTuyeckas padora Ne 6 o reme bubnuoreka [IOK

"YKECTKOCTh BOIIBI U METOIBI €6

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

. bubnuorexa [IOK
>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 Okcubl, THAPOKCUIIBI U COJIH bubnuorexa [JOK
xenesa (I) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0meHre U CHCTEMaTH3aITHS
3HAHUH
[IpakTnueckas padora Ne 7.
59 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
3aja4 mo teme «BaxkHeiiue https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHCHHUS
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITH OJINH
60 W3 PEareHTOB JaH B H30BITKE WM bu6mmoreka [JOK
COJICPXKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOM JIOJIM BBIXOJIa TTPOIyKTa
peakuu
61 O000I11IeHNE U CUCTEMATH3ALMS
3HAHHUH
KounTtponsnas pabora Ne4 mo 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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XHUMUYECKOE 3arpsA3HEHUE

bubmuoreka [JOK

o4 OKpYKarloIIeH cpe/ibl 1 https://m.edsoo.ru/00ae4270
65 Posne xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TPo0IeM https://m.edsoo.ru/00ae4270
66 PezepBHbiit ypok. O000IICHNE T 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKs 3HAHUIT https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHCTeMAaTH3allMs 3HAHUIT https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

8 KVIACC
Kona .
IIpoBepsiemble NpeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJabTara
1 ITo teme: «llepBoHaYanbHBIE XUMHUYECKUE MTOHATHUS»
pPacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX TTOHSITHI: aTOM,
MOJIEKYJIa, XUMHUYECKUH AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OJIHOPOIHASL ¥ HEOJHOPO/IHAS ), BaJICHTHOCT,
OTHOCHTEIIbHAS aTOMHAsl U MOJICKYJISIpHAsi Macca, KOJIMYECTBO
11 BEII[ECTBA, MOJIb, MOJISIPHASI MACCa, MAcCOBas JI0JISI XUMUYIECKOTO
' AJIEMEHTA B COCTMHEHUH, MOJISIPHBIA 00BbEM, XUMUYECKasT PEaKIHs,
KJaccuuKaIys peakiuii: peakiiuu COeANHEHUS, PeaKIInu
pa3loKEHUsI, PEAKIIMU 3aMEIICHUsI, pEaKIINi 00OMEeHa, IK30- U
SHJOTEPMHUUECKHE PEAKIINH, TETUIOBOM A(P(HEKT peakiuu, pacTBop,
MaccoBast I0JIsI BelecTBa (MPOIEHTHAsI KOHIICHTPAIUsI) B paCTBOPE
T WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX IMOHATHH U
' MIPUMEHSTH 3TH MTOHATHUS IIPU ONMMCAHUH BEIIECTB M MX MIPEBPAIICHHII
13 HCIT0JIH30BaTh XMMUYECKYIO CUMBOJIMKY JIJIsI COCTaBICHUS (GOpMYyJT
' BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIUIA
pacKphIBaTh CMBICI 3aKOHOB COXpPaHEHUSI MAacChl BEIIECTB,
1.4 MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO yUEHUs, 3aKOHA
ABoraapo
L5 OTIPEICTIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX
' COEIMHEHHUAX
16 KJIaCCU(PHUIIMPOBATH XUMUYECKUE PeaKIUU (TI0 YUCITY U COCTaBY
' YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIIOBOMY YPQEKTY)
17 BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl
' BEIIESCTB
18 BBIYHCIISITH MACCOBYIO JIOJTF0 XUMUYECKOTO dJIeMeHTa 1o popmyrie
. COCIMHCHMUS,
1.9 BBIYUCIISITH MACCOBYIO JIOJIO BEILIECTBA B PaCTBOPE
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1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOJIOIeHUE,
U3MEpPEHHUE, MOAEITUPOBAHUE, IKCIIEPUMEHT (pealIbHbII U

MBICJICHHBIN )

ITo Teme: «BaxHeiume MpeacTaBUTENN HEOPrAaHUYECKHUX BEIIECTB)

2.1

PACKpBIBATh CMBICI OCHOBHBIX XUMHWYCCKUX TIOHSATHH: OKCHnI,

KHCJ10Ta, OCHOBAaHHUEC, COJIb

2.2

OTPENEIIATh IPUHAJIEKHOCTD BELECTB K OIPeEIEHHOMY KIIacCy

coenuHeHul no Gopmynam

2.3

KﬂaCCI/I(i)I/IHI/IPOBaTB HCOPTraHNYCCKHEC BCUICCTBA

24

XapaKTepH30BaTh (OMMCHIBATH) OOIIME XUMUYECKUE CBOMCTBA
BEIIIECTB PA3IMYHBIX KJIACCOB, TIOATBEPIK/IAsi OTTMCAHUE TIPUMEPAMHU

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX
Kau€CTBCHHOT'O COCTaBa, BO3MOXHOCTH MPOTCKAHUA XUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CJIEZIOBATH MPABUIIAM TI0JIb30BaHUSI XUMHUYECKOW TIOCYION U
1abopaTOPHBIM 000PYIOBAHUEM, a TAK)KE MTpaBUiIaM oOpaIieHus ¢
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMH TI0 BBITTOJTHEHHIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJIYYCHUIO U COOMPAHHIO
ra3000pa3HbIX BEMIECTB (BOAOPOIa U KUCIOPOa), TPUTOTOBICHHUIO
PacTBOPOB C ONpeACIEHHON MacCOBOH JI0JIeH pacTBOPEHHOTO
BEIIECTBA, IJITAHUPOBATH U MTPOBOIUTH XUMHUECKUE IKCIICPUMEHTHI T10
pacro3HaBaHUIO PACTBOPOB MIEIOYEH M KHCIOT C TOMOIIBIO

WHIUKATOPOB (JIakMyc, (heHoIpTaICHH, METHIIOPAHXK U JPYTHE)

2.7

IMPOBOANTH paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH pe€aKuuun

ITo Teme: «Ilepnoanueckuii 3axoH u [leproanueckas cucrema
xuMuueckux aemeHToB . 1. MenaeneeBa. CTpoeHue aToMOB.

Xumuaeckas cBs3b. OKHCIUTEIFHO-BOCCTAHOBUTEIHLHBIE PCaKIuu»

3.1

PAaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKHUX MMOHSITHI: AAPO aToOMa,
3J'IeKTp0HHLII71 clion aToMa, aTOMHas 0p6I/ITaJ'H>, paaunyc aroma,
XUMHYECKas CBA3b, MOJIIPHAA U HCIIOJISIpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpUIATCIIBHOCTh, MOHHAA CBA3b, NOH, KATHOH, AHUOH,

CTCIICHb OKHUCJICHUA

3.2

KHaCCI/I(i)I/IL[I/IpOBaTL XUMHWYCCKUEC SJICMCHTEI
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3.3

OTIMCHIBAThH M XapaKTepu30BaTh Tadbaumunyto hopmy [lepuoanyeckoit
CUCTEMBI XMMHUECKUX JIEMEHTOB: Pa3INyaTh IOHATHUS «TJIaBHAs
noarpynna (Arpymnmna)» u «rnobounas noarpynmna (brpymma)y,

«Malble» U «O0JIbIINE) Neproabl

3.4

packpsiBath cmbich [lepuoanueckoro 3akona .M. Menaeneesa:
ACMOHCTPHUPOBATH TIOHUMAHUC HGpHOI{quCKOﬁ 3aBICHUMOCTH CBOMCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITIOJIOKCHHUSA B HCpHOI{quCKOﬁ

CHUCTEMCEC

3.5

COOTHOCHUTH 0003HAaYEHHUSI, KOTOPbIE UMEIOTCS B TaOIHIIE
«IIepnoanyeckas cucreMa XMMU4YeCKux dieMeHToB J[. 1.
MenzeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB
XMMUYECKHX JIEMEHTOB (COCTaB U 3apsia sapa, oOliee Yucio

JJIEKTPOHOB U pacnpeeNieHue X MO AIEKTPOHHBIM CIIOSIM)

3.6

ONPCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX

COEIUHEHUIX

3.7

OTIPENETISATh BUJI XUMUYECKOM CBSI3H (KOBAJICHTHASI M HIOHHAS) B

HEOPraHN4CCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusl

1

ITo Teme: «BCH_ICCTBO " XUMHYECCKas pCaKIus»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHI: pacTBOp,
ANEKTPOJIUTHI, HEANEKTPOIIUTHI, ANEKTPOIUTUYECKAS TUCCOLIUALINS,
peaKIuy HOHHOTO 00OMeHa, KaTaau3aTop, XMMUYECKOe PaBHOBECHE,

oOpaTuMble U HEOOpATUMBIE PEAKIIHH,
OKHUCJIMUTETbHOBOCCTAHOBHUTEIbHBIE PEAKIINH, OKUCIUTEb,
BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE, AITIOTPOINS,
aM(pOTEepHOCTh, XMMHUECKasl CBS3b (KOBAJICHTHAs, NOHHAs,
MeTaJuIMuecKas), KpUCTAINIMYECKasl pelIETKa, CIIaBbl, CKOPOCTh

XUMHYECKOMN peaknuu

1.2

HWIITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHSITHH U

NPUMCHATH 3TU IOHATUA IIPHU OITMCAHUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ
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1.3

COCTaBJISATh YPABHEHUSI SJIEKTPOIUTUUECKOHN AUCCOLMALINN KUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEaKIIUI

WOHHOI'O OOMEHa

1.4

PaCKpBIBATh CYIIHOCTb OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUYECKOU PEAKLIUH

ITo temam: «HemeTaruisl 1 UX coeauHEHUS» U «MeTauibl U X

COCIUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIINE U creupUIecKre
XMMHUYECKHE CBOMCTBA MPOCTHIX U CJIOKHBIX BEILIECTB, MOATBEPKAAS
OTMCaHNE IPUMEpPaMH MOJIEKYISIPHBIX U HOHHBIX YPaBHEHUN

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHUSI PEAKIINI, TOATBEPKAAOIINUX CYIIIECTBOBAHUE

T€HETHYCCKOH CBSA3H MCXKAY BEIICCTBAMU Pa3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTH IPOTECKAHUA XUMHUUYCCKUX npeBpameHnﬁ B pa3JIMYHBIX

YCIOBUAX

2.4

CJIEZIOBATh MPABUIIaM TI0JIb30BaHUSI XUMHUYECKOW TIOCYJION U
1a00paTOPHBIM 000PYI0OBAHUEM, a TAKXKE MTPaBUIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMH TI0 BBITTOJTHEHHIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJIYYCHUIO U COOMPAHHIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIICKUCIIOTO ra3a)

2.5

IIPOBOJIMTH PEAKIUH, ITOATBEPKTAIONINE KAYSeCTBCHHBIN COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHU/I-,
Opomu, noaun, kapoonar, pocdar, cunukar, cyibdar,
THJIPOKCUIMOHBI, KATHOHBI AMMOHHSI, HOHBI U3yYCHHBIX METAJLIOB,

IMPUCYTCTBYIOIHEC B BOAHBIX pACTBOPAX HCOPIraHNMYCCKUX BCUICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSTHI: HI[K

BCIICCTBA; KOPPO3Us METAIIJIOB

3.2

IPUMEHSTh OCHOBHBIE ONEPALN MBICIUTEIBHOMN IEATEIBHOCTH —
aHaJu3 ¥ CUHTE3, CpaBHEHHUE, 0000IIeHUE, CUCTEMATH3AlIHIO,
BBISIBJICHHE TPUUYUHHO-CIIEACTBEHHBIX CBA3EH — /IS U3yUEHUS

CBOJMCTB BEILIECTB U XUMHUECKUX PEAKLIUI; €ECTECTBEHHOHAYYHbIE

METO/IbI IO3HAHUS — HAOJI0JIeHNe, U3MEepPEHHEe, MOIETTUPOBaHHE,

9KCIEPUMEHT (pealbHbIA U MBICIICHHBIN)
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8 KUIIACC

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

1

HepBOHaLIaJII)HLIe XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Posib XuMHM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HaYK.
Tena u Bemecta. @U3nyecKkue CBONCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTue o METOJaX IMO3HAaHUA B XUMHH. Ywucteie B€IICCTBA U CMECCH. Cnoco0n1

pa3aeneHust cMecen

1.3

ATOMEI 1 MOJICKYJIBI. Xumuyeckue 31eMeHThl. CUMBOJIBI XUMHYECKUX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE y4EHUE

1.4

Xumuyeckas popMyia. BaleHTHOCTh aTOMOB XUMHUUECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BeniecTB. OTHOCUTEIbHAS aTOMHAs Macca.
OTtHocuTenbHAasE MONEKYISIpHAsA Macca. MaccoBast 101 XMMUYECKOTO 2JIEMEHTA

B CO€IUHEHUU

1.5

KonunuecTtBo BemectBa. Mosbs. MossipHast Macca. BzauMocCBsI3b KOJTMYECTBA,
Macchl U YKClia CTPYKTYPHBIX eIuHUIL BeniecTBa. Pacuérel o popmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKue U XUMUYECKHE ABJICHUS. XUMHUECKas peakius 1 e€ mpu3HaKu.
3aKoH COXpaHEHUsI MacChl BEIIECTB. XUMHUUYeckue ypaBHeHus1. Kiaccudukarus

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

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TIOCYOH, C TPaBHIaMHU
paboThl B 1abopaTOopuu U IpuéMaMu oOpanieHus ¢ 1abopaTopHBIM
000pyI0BaHUEM, U3YUEHHE U ONMCaHHE (PU3NICCKUX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HAO0ICHNE (U3NUecKuX (TUIaBJICHUE BOCKA,
TasHHE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUTICHUE Y KOHJICHCAIIHSI BOJIbI) U
XUMUYECKHUX (TOPCHHUE CBEYH, MPOKATMBAHUE METHOM MTPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCIIOTOM ) SIBIICHHI, HAOIIOICHHE U OITUCAHUE
NPU3HAKOB MPOTEKAHUSI XUMHUCCKUX PEaKIUi (pa3JioKeHUe caxapa,
B3aUMOJICHCTBHE CEPHOW KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioskeHue
ruapokcuaa meau(ll) mpu HarpeBaHuH, B3aMMOICHCTBHE Kejle3a C PaCTBOPOM
conu meau(ll), uzyuenue cnocoGoB pazaeneHus cMecei (C MOMOIIBI0 MarHHUTA,
(GWIbTpOBaHUE, BBIMTAPUBAHUE, TUCTHILIAIUS, XpoMaTorpadus), MpoBeaeHUE

OYUCTKH HOBapeHHOﬁ COJINn, Ha6J'IIOIICHI/IC " OIMUCAHUC PE3YJIbTATOB NPOBCACHUA
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OIIbITA, HJUTFOCTPUPYIOLICTO 3aKOH COXPAHCHUA MACChl, CO3/JTaHUC MoOJeIeH

MOJIEKYJI (IIapOCTEPKHEBBIX)

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopos — asnemMeHT u mpocroe
BemiecTBo. HaxoxaeHue kucnoposia B mpupoie, Gu3ndeckne 1 XuMUIeCKue
cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenne kucinoponaa. CriocoOsl

HOJIyYEHUS KUCIOPO/ia B JIaOOpaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopot

KHcopoa B npupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoit 3¢ (hekT XMMHUECKON peaKklMK, TEPMOXUMHUYECKUE YpaBHEHUS, K30~
U HI0TEpPMUYECKHE peakluy. TOMIMBO: yroyib U MeTaH. 3arpsi3HEHUE BO3/1yXa,

yCUJIEHUE MTApHUKOBOTO 3P eKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bomopo — aieMeHT u ripoctoe BerecTBo. HaxoxieHrne BoI0po/ia B IPUPOJIE,
(hU3NYECKIe M XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI TTOJTyICHUS.

Kucnots! 1 comu

24

MouisipHblii 00BEM ra3oB. Pacu€rhl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

dusznyeckre cBocTBa BOJIbl. Boa kak pactBopurelnb. PacTBOpHI.
HacpiienHpie 1 HEHACBIIEHHBIE pacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 107151 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOIBI.
OcHoBanus. Posib pacTBOpOB B IPUPOJIE U B KU3HM YesioBeka. KpyroBopot
BOJIbI B IPUPOJE. 3arps3HeHue NpUPOAHbIX BoA. OXpaHa U OYUCTKA

MMPpUPOAHBIX BOJ

2.6

Kinaccudukanus Heopranmveckux coequnennid. Okcunbl. Kinaccudukarus
OKCHJIOB: COJICOOpa3yroIIre (OCHOBHBIE, KHCIOTHBIE, aM(DOTEPHBIC) 1
HecosieoOpazyromue. HomenknaTypa okcuoB. @u3nuecKnue 1 XUMUUYECKHE

CBOMCTBA OKCHUOOB. HonyquI/Ie OKCHJI0B

2.7

OcnoBanus. Knaccudukaius oCHOBaHUMN: MIETOYN U HEPACTBOPUMBIE
ocHoBanus. HomeHkiatypa ocHoBaHui. @uU3HUECKUE U XUMUYECKHE CBONCTBA

ocHoBaHu. [loyueHune ocHoBaHuUi

2.8

Kucnotsl. Knaccuduxanus xkucnot. Homenknarypa kucnot. @usndeckue u
XUMHYECKHE cBOMCcTBA KUCOT. Pan aktusHoctu MetaiioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa cosieil. @u3nueckre 1 XMMUYECKHUE CBOMCTBA COJIEH.

[Tonyuyenue conen

2.10

I'eneTnueckas CBS3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI
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2.11

XHUMHUYECKUH DKCIIEPUMEHT: Ka4€CTBEHHOE OIIPEACIICHUE CONACP/KAHUS
KHCIIOpO/ia B BO3IyX€, I10JIy4€HUE, COOMPAaHUE, pacllO3HAaBaHUE U U3YyUEHHE
CBOWCTB KUCIIOPO/1a, HAOIIOACHNE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U NMPEKpallleHNs TopeHust (1oxkapa), 03HaKOMJIEHHUE C
o0pa3iaMu OKCHJIOB U OMTMCAHNE X CBOKCTB, MOJy4YeHUE, COOMpaHue,
pacrno3HaBaHUe U U3y4YEHUE CBOICTB BOJOpO/ia (TOpeHue), B3aUMOJIEICTBHE
BoJiopoaa ¢ okcuoM meau(ll) (Bo3MoxKHO HCTIONB30BaHKUE BUACOMATEPUATIOB),
HaOroIeHre 00pa3oB BENIECTB KOJIMYECTBOM | MOJIb, HICCIIeIOBaHHE
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHONU PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MACCOBOM JI0JIEN PACTBOPEHHOTO
BEIL[ECTBA, B3aUMO/ICHCTBUE BOJIbI C METAJJIaMU (HaTPUEM U KaJIbI[UEM)
(BO3MO’KHO MCIIOJIb30BAHUE BUJIECOMATEPHAIIOB), ONIPEEIIEHNE PACTBOPOB
KHCJIOT U IIeJIouel ¢ MOMOIIBI0 HHINKATOPOB, HCCIIEI0OBaHUE 00pa3IioB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIaccOB, HAOIIOA€HNE N3MEHEHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCIIOT U LIENOYEH, U3yueHUE
B3aumoieicTBus okcuna meau(ll) ¢ pactBopoM cepHOil KUCIOTHI, KUCIIOT C
METaJlIaMH, peaklnil HeUTpaau3auu, MoJTydYeHne HEPaCTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO METaJlla APYTUM U3 PAcTBOpA COJIU, pEILICHHUE
9KCIEPUMEHTANIBHBIX 33a4 110 TeMe «BaxHelne kjacchl HEOPraHNYeCKUX

COEIUHEHUI)

[Tepuoanueckuii 3akoH u [lepuoandeckas cucreMa XUMUYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIILHBIC PECAKIITNHN

3.1

[IepBbie MONBITKY KJIACCU(PUKAUN XUMUYECKUX A1eMeHTOB. [lonsaTue o
TPYIIax CXOAHBIX AJIEMEHTOB (ILIeJI0YHbIE U 1IEJI0YHO3EMENIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIIEMEHThI, KOTOpbIe 00pa3ytoT aM(OoTEpHbIE

OKCHUAbI U TUAPOKCHUABI

3.2

Ilepuonnueckuit 3akoH. Ilepuoanyeckast cucteMa XUMHYECKUX 3eMeHTOB J[. 1.
MenneneeBa. KopoTkonepruoaHas ¥ JTUHHOTIEPHOIHAS (DOPMBI
[Tepuonnueckoit cucremsl XuMuieckux anemenToB .M. Menneneesa.
[Tepuons! u rpyniibl. PU3NYECKUN CMBICI TTOPSAKOBOIO HOMEPA, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX AAep. H3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie
OJICKTPOHHBIX 000JI0YeK aTOMOB MEPBLIX 20 XMMHYECKHX IJICMECHTOB

[Tepuonnueckoni cucremsl J[.1. Menneneesa. XapakTepucTuka XMUMHYECKOTO
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3JIEMEHTA 1O €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH U3MEHEHUS paJlyca aTOMOB XUMUYECKHX AJIEMEHTOB,
METAUIMYECKUX U HEMETAININYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOJAM.
3unauenue [lepuoanueckoro 3akoHa u [leproguueckoil cUCTEMbl XUMUYECKUX
3JIEMEHTOB ISl pa3BUTHUA HayKu U nipakTuku. .M. MenzaeneeB — yu€Hblii 1

IrpaklaHUH

3.5

Xumuueckas cBsi3b. KoBaneHnTHas (moJisipHas U HEMOJISIPHASI) CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciieHus. OKUCIUTEIHFHOBOCCTAHOBUTEIIBHEIC pCaKkuu. HpOHGCCBI

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH IKCIIEPUMEHT: U3y4eHHe 00pa3lioB BEUIECTB METAJIOB U
HEMETAIJIOB, B3aMMO/JICHCTBHE TMAPOKCH/Ia INHKA C pACTBOPAMU KHUCIIOT U
LIEJI0Y€eH, IPOBEICHUE ONBITOB, HIUTFOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBUTEJBHBIX peaKkiuil (ropeHue, peakluu pa3iokKeH!sl, COETUHEHMS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BenectBo n xumunyeckas peakuus. [loBropenue

1.1

[Tepuoanueckuii 3akoH. [lepuoanueckas cucteMa XuMu4eckux snementon J1.1.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATHS, KaIbIIUI U UX
COCIMHCHUH B COOTBETCTBHH C IOJIOKEHHUEM 3J1eMeHTOB B [lepuoanueckoii

CUCTEMEC U CTPOCHHUEM HUX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BUJbI XUMHYECKOH CBI3H. THIIBI KpUCTAJNIMICCKUX
peH_IéTOK, 3aBUCUMOCTH CBOICTB BCIICCTBA OT THUIIA KpHCTaHHI/I‘IeCKOﬁ peH_IéTKI/I
H BHJA XUMHUYECKOH CBS3M. KHaCCI/I(bI/IKaI_II/IH 1 HOMCHKJIATypa HCOPIraHUYCCKUX

BCIICCTB (Me)KI[YHapOI[HaH u TpI/IBI/IaJ'IBHaH). XUMUYeCcKHe CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K Pa3JIMYHBIM KJIAaCCaM HCOPraHUYICCKUX COG,Z[I/IHCHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUeCKUX peakluii 0 pa3IuyHbIM IPHU3HAKaM (110 YHUCITY U
COCTaBy y4YacTBYIOIIMX B PEAKIIMU BEIIECTB, 10 TEINIOBOMY 3P (DEKTY, 10
M3MEHEHHIO CTENIeHEH OKHUCIICHUSI XUMUYECKUX AJIEMEHTOB, 10 00paTUMOCTH,

10 y4aCTUIo KaTaJm3aT0pa). DK30- 1 SHAOTCPMHUYCCKHUEC PCAKIIUHU,
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TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOM peakunuun

1.4

TOMOI'CHHBIX U I'CTCPOTCHHBIX PCAKIIUAX. IloHsATHE O XUMHUUECKOM PaBHOBCCHUU.

[onsiTue 06 06paTUMBIX 1 HEOOPATUMBIX XUMUYECKUX peaknusx. [lonsTue o

CDaKTOpI)I, BJIMAIOIME HA CKOPOCTH XUMHYICCKOM PCaKIUHU U MMOJIOKCHUC

XUMHYCCKOT'O PAaBHOBCCHUSA

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIIBLHBIE PEAKIINH, SIEKTPOHHBIN OaaHC
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHOMN peakunuy. CocTaBiieHuEe YpaBHEHUM
OKHCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMM C MCIIOJIb30BAHUEM METO/IA

3JIEKTPOHHOTO OanaHca

1.6

Teopus 3MeKTPOIUTHUECKON AUCCOLMAIMU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annoHbl. MexaHu3M TUCCOLMALMY BEUIECTB C Pa3IMYHbIMU BUJIAMU
xuMHueckor cBs3u. CreneHs aucconranvy. CUabHbIE U ClIa0ble JIEKTPOJIUTHI.
Peaxiiun nonHOTO OOMEHa. Y CI0BHS IPOTEKAHUS peaKIil HOHHOTO 0OMeHa,
MTOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHUS peakuuil. CBOMCTBA KUCIIOT,
OCHOBAHUH M COJICH B CBETE MPECTABICHUHN 00 AIEKTPOTUTHIECCKOMN

nucconunanuu. KauectBeHHble peakiii Ha MOHBL. [loHsATHE O THApPOIM3E Coeit

1.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C MOJCIISIMUA KPUCTATHICCKUX
PEIETOK HEOPTaHUIECKUX BEIIECTB — METAJUIOB M HEMETALIOB (rpaduTa u
ajMasa), CJI0XKHBIX BEIIECTB (XJIOPHUAA HATPHs); UCCIICIOBAHUE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW PEAKIIUU OT BO3ICHCTBHS Pa3IUIHBIX AKTOPOB;
UCCIIEIOBAHKE AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MpoIiecca
JMCCOIMALINU KUCIIOT, IIEI0YeH U CoJieit (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); TIPOBEJICHHUE OIBITOB, HJUTIOCTPUPYIOIINUX TPH3HAKH
NPOTEKaHMS PEaKIMii HOHHOTO OOMeHa (00pa3oBaHue OCaJiKa, BhIJICIICHUE Ta3a,
00pa3oBaHUE BOJIbI); OTBITOB, HJUTFOCTPUPYIOIIUX IIPUMEPBI OKHCIUTEIHHO -
BOCCTAHOBUTEJIBHBIX PEAKIHii (TOpEHUE, PEaKIIUU Pa3JIOKEHHsI, COCIMHEHUS ),
pacrio3HaBaHHE HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIHA

Ha MOHBI; PCIICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannsl 1 uX coeJUHEHUS

2.1

0611[35{ XapaKTCpUCTHUKA I'aJIOTCHOB. OcobeHHOCTH CTPOCHUSA aTOMOB,

XapaKTCPHBIC CTCIICHU OKHUCJIICHUA. CTpOCHI/Ie n (1)H3I/II-ICCKI/IC CBOMCTBA MMPOCTBIX
BEILIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MMpuUMeEpe XJiopa

(BBaHMOﬂeﬁCTBHC C MCTaJllylIaMH, HCEMCTAaJlJIaMH, I_I_IeJ'IO‘laMI/I). XHOpOBOI[OpOI[.

Consnas KHUCJIO0Ta, XUMHYCCKHUEC CBOﬁCTBa, MOJIy4YCHHEC, TPUMCHCHUC. I[eﬁCTBHC

XJIOpa U XJIOPOBOJAOPOJa HAa OpTaHHU3M YCIIOBCKA. Baxwneiine XJIOPUABI U UX
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HAXOXJICHUE B MPUPOJIE

2.2

Oomas xapaktepuctuka seMeHToB VIA-rpymmnel. OcOGeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTeneHn okucieHus. CTpoeHue u pusnyeckre cBoicTBa
IPOCTBIX BEIIECTB — KUCIOPOJA U cepbl. AJUIOTPOIIHbIE MOAU(PUKALINH
KHUCIIOPOJIa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CEpOBOIOPO, CTPOCHHE,
(1)H3quc1cne 1 XUMHYECKHE CBOMCTBA. OKCHI[I:I CCPbI KaK NpCACTaBUTCIIN
KHCIIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ 1 XUMHYECKHE CBOMCTBA
(oOmMe Kak mpeacTaBUTENS Kacca KMCIOT U cienupuueckue). XuMU4ecKue
peaxiuu, Jiexaliue B OCHOBE IPOMBILUIEHHOTO CI0c00a MOJy4eHHs] CEpHOI
KHCIIOTHI. HpI/IMeHeHI/IC. Comnn CCpHOfI KHCJIOTBI, KAYCCTBCHHAA PCaKIUA HA
cynbdar-uoH. Haxoxienue cepbl U €€ COeJUHEHUH B IPUpoie. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIEH CpeIbl COSTMHEHUSMU CEPhI (KUCIOTHBIC IO,

3arpsi3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mas xapakTepuctuka 3neMeHToB VA-Tpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENICHH OKUCIIECHHS. A30T, pacClipOCTpaHEHUE B IPHPO/IE,
¢duznueckue U xuMuyeckue cBoiicrea. Kpyrosopor azota B npupoje. AMMUaK,
ero ¢u3nyecKue u XUMUYECKHe CBOMCTBA, ModyueHue u npuMmenenue. Comu
aMMOHMSI, UX (PU3UUECKHE U XUMUUYECKUE CBOMCTBA, IPUMEHEHUE.
KauecTBenHas peakuys Ha HOHBI aMMOHHUA. A30THas KHCIIOTa, €€ TOoIy4YeHHe,
(br3uYecKre U XUMUYECKHEe CBOMCTBA (00IIMe KaK TIPEICTaBUTEIS Kitacca
KUCJIOT U cneruduueckue). McnonapzoBaHue HUTPATOB U COJIEH aMMOHUS B
KayecTBe MUHEPAIbHbBIX y100peHuil. XuMHUECKOe 3arpsi3HeHNEe OKPYKarolei
Cpelbl COeIMHEHUAMH a30Ta (KUCIOTHBIE JIOXK/H, 3arpsi3HEHUE BO3AyXa, TOUBbI

1 BOJOEMOB)

2.4

docdop, amwtorponHbie Moaudukanuu Gochopa, puznueckne 1 XUMUUECKUE
coiictBa. Okcun docdopa(V) u docdopHas kuciora, pusndeckue u
XUMUYECKHUE CBOMCTBA, mostyueHue. Vcrnonp3oBanue GochaToB B Ka4eCcTBE

MUHEPATBHBIX YI0OpEeHUIA

2.5

O6mas xapakrepuctuka 3meMeHToB |V A-rpymnmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIEHHUS. YTIEepo/I, alJIOTPOITHbIE
Moau(UKAINH, pacIpoCTpaHEHHE B IPUPOAE, GU3NIECKUE U XUMUYECKHE
cBoiicTBa. Aacopbuus. Kpyrosopot yriaepoaa B mpupojae. OKCcubl yrieposa,
uX (pu3HUecKre U XUMHUYECKHE CBOICTBA, IEHCTBUE HA KUBBIE OPTaHU3MBI,
MOJTy4eHHUE U TIPUMEHEHHUE. DKOJIOTUYECKUE MPOOIEMbI, CBS3aHHBIE C OKCHUIOM

yrnepona(IV); TUIIOTE3a TJI00aIbHOIO IMOTEILUICHUS KiIuMara, HapHI/IKOBI:Jﬁ
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addekT. YronpHas KUCIoTa U €€ Cou, X (PU3NIEeCKre U XUMHYECKUE
CBOICTBA, MOJIydeHHE U MpuMeHenue. KagecTBenHas peakuus Ha KapOoHaT-
nousl. Mcnonn3oBanue Kap60HaTOB B 6bITy, MCIUIMHC, IPOMBIIIIJICHHOCTHU U

CEJILCKOM XO3IUCTBE

2.6

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSAMHEHHIX
yriieposa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJI, TIIMIEPHH, YKCYCHAs
kucnoTa). MIx coctaB u xumudeckoe crpoeHue. [lonstre o Gnonornyecku

Ba)KHBIX BEIIECTBAX: )KUPax, OCJIKax, YrIeBoJAax — U X POJIU B )KU3HU
gyenoBeka. MaTepraibHOE €TMHCTBO OPraHMYECKUX H HEOPTaHUIECKUX

CoeqUHEHNN

2.7

Kpemuuii, ero ¢pusnueckne u XuMHYECKUE CBOMCTBA, MOJIyY€HUE U
npuMenenne. CoeuHeHus KpeMHus B mipupoe. OO1iue mpeacTaBieHus 00
okcuze kpeMuus(1V) u xpemuueBoi kuciaore. CUIMKATHI, UX UCTIOJIb30BaHUE B
OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH. BajkHelre cTpouTenbHbIe MaTepHallbl:
KepaMHKa, CTEKJI0, IIEMEHT, 0ETOH, kene300eToH. [IpobmeMbr 6e30macHOro

HCIIOJIb30BaHUA CTPOUTCIBHBIX MaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU

2.8

XUMHUYECKUHN HKCIIEPUMEHT: N3ydeHHe 00pa3IioB HEOPTAaHUUECKHUX BEIECTB,
CBOMCTB COJISTHOM KMCJIOTHI; IPOBEICHUE KAU€CTBEHHBIX PEAKIIMI Ha XJIOPHU/I-
HOHBI ¥ HAOJIO/IEHHE TTPU3HAKOB UX MPOTEKAHUS; OTIBITHI, OTPAXKAIOIINE
(br3UYecKre U XUMUYECKUE CBOMCTBA TAJIOTEHOB M MX COCTMHEHUH (BO3MOKHO
HCITO0JIb30BAaHNE BHICOMATEPHAIIOB); 03HAKOMJICHHE ¢ 00pa3IiaMu XJIOPHUIOB
(TasmoTeHn10B); 03HAKOMJICHHE ¢ 00pa3IiaMu Cepbl U €€ COeTMHEHUSIMHU
(BO3MOXHO HCIOJB30BaHUE BUICOMATEPUAJIOB); HAOI0IEHHE TTpoIiecca
00yTJIMBaHMs caxapa MoJ IeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;
M3YYCHUE XUMHYECKHX CBOMCTB pa30aBICHHONW CEPHOM KUCIIOTHI, POBEICHUE

Ka4yeCTBEHHOW peakIny Ha Cyib(haT-uOH U HAOIIOeHHE TPU3HaKa e
MPOTEKAHUS, 03HAKOMJICHHE ¢ (PU3NYECKUMH CBOMCTBaMU a30Ta, pocdopa u ux
COCTMHEHUH (BO3MOKHO UCITIOJIb30BAaHUE BUICOMATEPHAIIOB), 0Opa3aMu
a30THBIX U (PochOPHBIX yIOOPEHHUIA; TOTyueHue, COOUpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB aMMHAKa; IPOBEICHUE KAaUECTBEHHBIX PEaKlUii Ha NOH
amMmMoHHUs U pocdaT-uoH U U3ydeHHEe MPU3HAKOB UX MPOTEKAHMUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BOBMOYKHO
UCIOJIb30BaHUE BUICOMATEPHUATIOB); U3YUEHUE MOJIENEeH KPUCTAILTHIECKIX

peméTok anMasa, rpadura, QpyiaepeHa; 03HaKOMICHHE C IPOLIECCOM

aicopOLIMK PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM
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IIPOTHBOra3a; MoJIlydeHue, COOMpaHue, paclio3HaBaHUE U U3y4EHUE CBOWCTB
YTIJIEKHUCIIOTO Ta3a; MPOBEICHUE KaueCTBEHHBIX PEakIfii Ha KapOoHaT- U
CHWJIMKAT-HOHBI U U3yYEHHE NIPU3HAKOB UX MPOTEKaHMsI; 03HAKOMIIEHHE C

IPOJYKLKEN CHIIMKATHONW IPOMBILITIEHHOCTH; PEIIEHNE IKCIIEPUMEHTATbHBIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COeIUHEHUI

Meramisl 1 ux COCINHCHUA

3.1

OO6mast XxapakTepUCTUKA XUMUUECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
noJioxkeHus B [lepuoauyeckon cucteMe XuMH4ecKux anemenToB J[. M.
MenneneeBa u crpoerust aroMoB. CTpoeHue MeTajuioB. Meraminueckas CBA3b U
MeTaJUTMYeCKasi KpUCTAIUIMUECKasi peméTKa. DIEKTPOXUMUYECKUM ST

HaIPSKEHUH METaJUIOB

3.2

duznyeckue U XMMHUYECKHUe CBOMCTBA MeTauloB. OO01Ie crnocoObl MoTydyeHus
MeTayutoB. [ToHATHE O KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTalb, UyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U TPOMBIIIJIEHHOCTH

3.3

[[lemounble MeTaLIBL: TIOJIOKEHHE B [leproanyueckoi cucteMe XUMUIECKUX
anementoB JI.1. MeHnaeneeBa; CTpoeHHE UX aTOMOB; HAXO0XK/JIEHUE B IPUPOJIE.
dusndeckue 1 XMMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaus). OKCUIBI U
TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHne menoyHbIX METaJUIOB U UX

COeqUHEHNN

3.4

IllemrouyHO3eMEIbHBIC METAJIBI MATHUHA M KAJIbILIHI: TIOJI0KCHHC B
[Tepuoanueckoit cucreme xumuueckux snemeHToB [[.1. MenneneeBa; ctpoeHue
UX aTOMOB; HAXOXKJICHHUE B mpupoie. Pu3nueckre 1 XUMUIECKUE CBOMCTBA
MarHus v Kajuplis. Baxaeinme coequHeHus Kablust (OKCHI, THAPOKCHUI,

conn). 2KECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHeHH S

3.5

ANIOMUHHIL: TIOJI0KEHHE B Hepnozu/mecxoﬁ CUCTEMEC XUMHNYCCKUX 3JICMCHTOB
I[I/I MCH,Z[CJ'ICCB&; CTPOCHUC aTOMA; HAXOXKXJICHUC B IIPUPOJIC. dusnueckue u
XHMHYECKHE CBOMCTBA aTIOMUHMSL. AM(bOTepHLIe CBOMCTBA OKCHJA U THAPOKCHUAA

AJIFOMHNHHA

3.6

Keneso: monoxxeHne B Hepnonnqecxoﬁ CUCTEMEC XMMHUYCCKUX 3JICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHHUEC aTOMA; HAXOXKXJACHUC B IIPUPOIC. duznyeckue u
XHMHUYECKHE CBOMCTBA XKee3a. OKCI/II[BI, TUAPOKCUIBI U COJIA )KCJ'IC3&(| |) u

xenesza(lll), ux cocra, cBOCTBa U MOJTydeHUE

3.7

XYUMHUYECKUMN SKCIICPUMCHT: O3HAKOMIJICHUEC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HN3YUYCHHC PC3YJIbTATOB KOPPO3UHU MCTAJJIOB
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(BO3MOXKHO HCIIOJIb30BAaHKUE BUICOMATEPUATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KAJIbLIUSI U HATPUS C BOJAOU (BO3ZMOMXKHO
KCIIOJIb30BAHUE BUACOMATEPUATIOB); UCCIEIOBAHNE CBOMCTB KECTKON BOJIBI;
polecca ropeHus Kee3a B KUCI0poie (BO3MOXHO HCIIOJIb30BaHNE
BUJICOMATEPHUAJIOB); IPU3HAKOB [IPOTEKAHNS KAUECTBEHHBIX pEaKuil Ha HOHBI
(Maruusi, KanpLus, aTlOMUHMS, nuHKa, xene3a(ll) u sxenesa(lll), mexu(ll);
HAOJII0JIEHNE U OIMCAHKE MTPOLECCOB OKpAIIMBAHUS [IJIJAaMEHU HOHAMU HATpHs,
KaJIus ¥ KaiblKs (BO3MOKHO MCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB);
nccieoBaHue aM(pOTEPHBIX CBOMCTB T'HPOKCHA aTIOMUHUS U THAPOKCUIA
LIMHKA; pellieHne IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxkHeliue MeTaibl U

HUX COCIUHCHU)

X¥UMHS ¥ OKpYKarolas cpena

4.1

HoBsie MmaTepuransl 1 TEXHOJIOTMU. BeliecTBa u Marepualibl B MOBCEAHEBHOM
JKU3HU YeJIOBeKa. XMMHUS U 3I0pOBbe. be3omacHoe ucnoib30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas moMomIhs mpyu XUMUYECKHUX 0XKOTaxX U

OTPABJICHUSX

4.2

OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
okpyxatomet cpeap! [1/IK. Pons xumuu B pemieHnn 3K0JI0THIecKuX mpooem.
[IpupoaHBIE UCTOYHUKH YTIIEBOIOPOIOB (YTrOJb, IPUPOIHBINA ra3, He(Th),

MPOJIYKTHI UX NMEPepabOTKU, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

4.3

XUMUYECKUH KCIIEPUMEHT: U3y4eHHe 00pa3lioB MaTepraioB (CTEKIIO, CIJIaBbI

MCTaJIJIOB, IIOJIUMEPHEBIC MaTepI/IaJ'IBI)
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MPOBEPSIEMBIE HA THA 110 XUMWU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHHUS K NMPEAMETHBIM pe3yibTaTam 06a30BOro
YPOBHSI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOIl MPOrpaMMbl
OCHOBHOTI0 0011er0 00pa3oBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

0 MO3HABAEMOCTH SIBJICHUN IPUPO/Ibl, TOHUMAaHNE 0OBEKTHBHOMN
3HAYUMOCTH OCHOB XMMHUYECKON HaYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeH KylIbTYphl U PAaKTUYECKOM
JeATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOIO OOIIECTBA;

IMOHUMAaHHEC MECTa XUMHH CPEAN APYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOAAaX IMO3HAaHHA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKUX METOJaX UCCIICAOBAHUSA BCIICCTB U U3YYCHUA
XUMHNYECKHX peammﬁ; YMCHHE UCIIOJIB30BAaTh MOJCIN I

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 ctepax mpohecCHOHATEHOM AEATETBHOCTH, CBSI3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHIKEHHSIX
XUMHYECKON HAYKH, YTO TIO3BOJUT 00YJAIONIUMCS paCCMaTPUBATh
XUMUIO Kak chepy cBoeit Oyaymieit mpoecCHOHAIBHON IeTETbHOCTH
U CIIeJIaTh OCO3HAHHBINA BBIOOP XMMHH KaK MPOQUILHOTO PeaMeTa

IIpU NEPEXO0/I€ HAa YPOBEHb CPEAHETO 0011ero oOpa3oBaHus

Bnaz[eHHe CHCTEMOM XMMUUECKUX 3HAHUM U YMCHUEC ITPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIIOYACT:

2.1

BaO)XHEHIINEe XUMUUECKHE OHITUS: XUMUYECKUH JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CI0KHOE BEILECTBO, OHOPOIHAS U
HEOHOPO/IHAsl CMECh, OTHOCUTEIIbHBIEC ATOMHAs U MOJIEKYJISIpHAsI
Macchl, KOJJMYECTBO BEILIECTBA, MOJIb, MOJISIpHASL Macca, MOJISIPHBII
00bEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb (CPEIHSsA), XUMHUeCKast
peaKLysl, peakliui COEANHEHNS, PEAKLIMH Pa3JI0KEHUs, pEaKIUH
3aMelleHNs], peaKkIuu 0OMeHa, TeTUI0BOH 3((EeKT peakluu, 3K30- U
9HAOTEPMHUUECKUE PEAKIMH, PACTBOP, MacCOBast A0JI1 XUMHUYECKOTO
2JIEMEHTA B COEJUHEHUH, MacCcoBasl J0JIs ¥ IPOLIEHTHAs KOHLIEHTPaLUs
BELIECTBA B paCTBOPE, SAPO aTOMA, AIEKTPOHHBIN CJIOH aTOMa, aTOMHAast

op61/1Tam,, paanycC atomMa, BaAJICHTHOCTb, CTCIICHb OKUCIICHUS,
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XUMHUYECKasi CBS3b, 3JIEKTPOOTPULIATENILHOCTD, MTOJIIPHAs U HETIOJISIpHAs
KOBAaJICHTHAsI CBSI3b, HOHHAS CB3b, METAJUINYECKAs CBS3b,
KpUCTANIMYECKas pelI€TKa (aTOMHas, HOHHAsI, METaJUINYeCKas,
MOJIEKYJISIpHAs1), NOH, KATUOH, aHUOH, JIEKTPOJIUT U HEIEKTPOJIUT,
NEKTPOINTHYECKAs] AUCCONMALNS, PEAaKIIMK HOHHOTO OOMeEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIIUTEID U
BOCCTaHOBHTEIb, OKHCICHUE U BOCCTAHOBIICHUE, HIICKTPOJIN3,
XHMHYECKOE PaBHOBECHE, 00paTUMbIe U HEOOpaTHMBbIE PEaKIIHH,
CKOPOCTh XUMHYECKOM peakuuu, katanmsarop, IIJIK, koppo3us

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHBI XUMUH: 3aKOH COXPaHEHUSI MacCBhl,
nepuoanudecknii 3akoH .M. MenneneeBa, 3aKk0H MOCTOSTHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUU XUMHH: ATOMHO-MOJIEKYJISIpPHAs! TEOPHUSL, TEOPUS

AJIEKTPOJIUTHYECKON JTUCCOUALINU

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIh30BATh H3yYEeHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uymCIle MUHEpAJIbHBIE YIOOPEHUS, METAJUTBI M CILIABHI,
NPOAYKTHI TIEpepaObOTKH PUPOIHBIX HICTOYHUKOB YTIIEBOJOPOIOB
(yrns, mpupoaHoTo raza, HeTr) B OBITY, CEIBCKOM XO35HCTBE, Ha
IIPOM3BOJICTBE U IOHUMAaHKUE 3HAYCHUS )KUPOB, OCIIKOB, YTIICBOJIOB
JUTs OpraHu3Ma YeJioBeKa; YMEHHE IPOTHO3UPOBATh BIIMSIHUE BEIIECTB

U XUMHUYCCKHUX IIPOLCCCOB HA OPraHru3M YCJIOBEKA U OKPYXKAKOII[YIO

IPUPOJIHYIO CPEay

3.2

YMCHHUEC UHTCI'PUPOBATD XUMHWYCCKNUEC 3HAHUA CO 3HAHUAMU APYIUX

y‘le6HHX npecaIMETOB

3.3

HaJIN4HC OIIbITa pa6OTLI C pa3JIMYHbIMU UCTOYHUKAMHA I/IH(I)OpMaI_[I/II/I
10 XMUMHH (HaquaH 1 HaYYHO-NIOIIYJISIpHAA JIMTECpAaTypa, CJIOBAPHU,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0OBEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, UX
MMPEBpAlICHUAX U IPAKTUYICCKOM ITPUMCHCHUHN U YMCHUC

HCIIOJIb30BaTh €€ s peuIcHus y‘Ie6H0'H03HaBaTeJ'IBHBIX 3aaa4

BrnaneHnne ocHoBaMH MOHSATHHOTO arrapara 1 CUMBOJIMYCCKOI'O
SA3bIKa XUMHWHU JJI1 COCTaBJICHUA (I)OpMy.]'I HCOPraHNYCCKUX BCIICCTB,

ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ; OCHOBaMH XHUMHUYECKOH
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HoMeHkIatypsl (IUPAC u TpuBuanbHoi)

YMmeHnue oObsSICHATE CBSI3b MOJIOKEHUs dTeMenTa B [lepuoanyeckoit

CUCTCMC C YHCJIOBBIMU XaPAKTCPUCTHUKAMHA CTPOCHUA aTOMOB

5 XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsl sAapa, 00111ee Ynucio
JJICKTPOHOB), PACIIPEACTICHUEM JICKTPOHOB 10 SHEPTETUICCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX TIEPUOOB, KATTUS U KATBIIHS
[IpencraBienue 0 NEpUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB (paJinyc aTroma, dIeKTPOOTPHUIATEIILHOCTD),
6 MIPOCTBIX M CJIOKHBIX BEIIECTB OT IMOJIOKEHUS 3JICMCHTOB B
[Tepuoandeckoii cucreme (B MaJIBIX MEPUOAAX U TJIABHBIX
MOJITPYIINAX) U AJEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XHMHUYECKHE DJIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIeCTBA
7.3 XUMHUYECKHE PEaKIIUN
8 YMeHue onpeaensTh:
8.1 BAJICHTHOCTH M CTEIICHb OKUCJICHUSI XUMHYECKUX 2JIEMEHTOB, 3apsi/T
' HOHA
8 BHJI XUMUYECKOH CBS3U M THI KPUCTALTUYECKON CTPYKTYPHI B
' COCTUHCHUIX
8.3 XapaKTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHH)
8.4 OKHCJIMTE/Ib U BOCCTAHOBUTEIIb
9 YMeHHe XapakTepru30BaTh PU3NUECKUE U XUMUYECKHE CBOWCTBA:
MIPOCTHIX BEMIECTB (KHUCIOPO/I, 030H, BOJOPOI, TpaduT, aaMmas,
9.1 KpeMHHH, a30T, hochop, cepa, XIop, HATPUH, KaIHid, MArHUH,
KaJIbLIMH, aJTIOMHHUH, JKEJe30)
CJIO’KHBIX BEIIECTB, B TOM YHCJIE UX BOJAHBIX PAaCTBOPOB (BOJA,
aMMHMaK, XJIOPOBOJAOPOI, CEPOBOIOPO, OKCHJIBI U THIPOKCHIBI
9. metannoB |-l1A rpynmn, amromunus, meau (1), nuaka, sxenesa (11 u
. [11), oxcunst yrnepona (Il u 1V), kpemuus (1V), azota u ¢pochopa (111
u V), cepsl (1V u VI), cepuucras, cepHas, a30TUCTasi, a30THa,
(docdopHas, yroapHas, KpeMHUEBask KUCIOTa U UX COJIH)
93 MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOKWCTBA BEIIECTB B

3aBUCHUMOCTHU OT UX COCTaBa U CTPOCHHUA, IPUMCHCHUC BCIUICCTB B
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3aBUCHMOCTH OT UX CBOﬁCTB, BO3MOKHOCTDH ITPOTCKAHUA XUMUUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHbBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJICKYJIIPHBIE M HOHHBIC YPABHEHMS PEAKLUH, B

10
TOM YHCIIE:
10.1 peakuii M'OHHOTO OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIl
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKUE CBOMCTBA N3YYCHHBIX KIIACCOB
' (Tpynm) HEOPraHUYECKHUX BEIIECTB
10.4 MOITBEPIKIAIOITNX TCHETUYECKYIO B3aUMOCBSI3b MEXKTy HUMH
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYIIIPHYIO W MOJISIPHYIO MacChI BEIIECTB,
' MacCCOBYIO JIOJTF0O XHMHYECKOTO JIEMEHTA B COCTUHCHHIH
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Ta30B
114 10 YPaBHCHHUSIM XUMHUYECKHX PEaKIHA W HAXOJUTh KOJUIESCTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WM MIPOYKTOB PEaKIuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMHM METO/IaMU HAay4HOTO MO3HaHus (HalroneHue,
121 WU3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPH U3yYEHUH BEILIECTB U
' XMUMHYECKUX SIBJICHUM; yMeHHe chopMynupoBaTh npodaemMy u
MPEUIOKUTH MYTH €€ peIIeHUs
122 0e30macHOM paboOThl ¢ XUMHUYECKUMHU BELIECTBAMH, XUMHUYECKON
' MOCY/I0H U J1abopaTOpHBIM 000pyI0BaHUEM
MpaBUJIaMH O€30MacCHOTO OOpaIleHHs C BeIIeCTBAMU, UCIIOIb3yEeMbIMHU
B [IOBCEIHEBHOM JKU3HHU, ITPABUJIaMU TIOBE/ICHUS B IIEJIAX COEpeKEHUs
o 3JI0POBbSI U OKPYKAIOIIEH MPUPOIHOI cpeibl; TOHMMaHue Bpeia
' (omacHOCTH) BO3JICMCTBHS HA )KUBBIE OPraHU3MbI OTIPEACTIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIIICHUS U IPEIOTBPAIICHUS UX BPETHOTO
BO3ECHCTBUSA
13 Hannune nmpakTHueckrux HaBBIKOB MJIAHUPOBAHUS U OCYIIIECTBICHUS
CIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3Yy4YeHHE U OomHrcaHne GU3NUECKUX CBOUCTB BEIIECTB; 03HAKOMIICHHE
13.1 ¢ GUBNYECKUMU U XUMUYECKUMHU SIBJICHUSMU; OTIBITHI,

HWITIOCTPUPYIOMIUC TPHU3HAKU ITPOTCKAHUA XUMHUYCCKUX peaKuHﬁ
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13.2

U3y4eHHE CIIOCOOO0B pa3JielIeHuUs cMecel

13.3

IMMOJIY4YCHHUEC KHUCJIIOpOoaa U U3YUCHUC CT'O CBOfICTB; MOJIy4CHHUC
BOIOPOJa U UBYUCHHE €TI0 CBOﬁCTB; MOJIYYCHUC YTJICKHUCIIOTO ra3a u

N3YUYCHHUEC €TO CBOﬁCTB; MMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM OJIEH

PacTBOPEHHOTO BEUIECTBA

13.5

IPUMEHEHNE UHAUKATOPOB (J1aKMyca, METHJIOpaHXa U
dbenondTanenHa) s ONPECIICHHS XapaKkTepa Cpeibl B pacTBOpax

KHUCJIOT U LIeoYei

13.6

WCCIIEJIOBAaHUE U OITMCAHKNE CBOMCTB HEOPTAHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB; M3yYEHUE B3aUMOICHCTBUSA KUCIOT C METAJIaMH,
OKCHJAMH METAJTOB, pACTBOPUMBIMU U HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMU; TTOJTyYEHNE HEPACTBOPUMBIX OCHOBAHHIA;
BBITECHEHHE OJHOIO MeTajljla IPYTUM U3 pacTBOpa COJIU;
nccaeaoBanue aM(poTEpHBIX CBOMCTB THAPOKCHUIOB ATFOMUHUS U

ITUHKA

13.7

pelieHne SKCIIePUMEHTAIIBHBIX 3a/1a4 110 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAMHCHUIN; « DTEKTPOITUTHICCKAS
IUCcconMalngy; «BaxkHeHne HeMeTaJUIbl U UX COEIUHECHUY;

«Baxuenme MeTaIbl U UX COCIUHEHUS

13.8

XUMUYECKHE IKCIIEPUMEHTBI, WILTIOCTPUPYIONIUE TPU3HAKU
NPOTEKaHHS PEaKIUi HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIMK Ha
NPUCYTCTBYIOLIUE B BOJAHBIX PACTBOPAX HOHBI: XJIOPHI-, OpPOMUJI-,

noaua-, cyiabdar-, pocdar-, kapOOHAT-, CUITMKAT-AHUOHBI,

THJIPOKCHUI-UOHBI, KATHOHBI aMMOHUSI, MarHHSI, KATbIUS, aJTFOMHHHS,

xkenesa (2+) u kenesa (3+), menu (2+), HUHKA

14

YmMmenune:

14.1

MMPEACTABJIATL PE3YJIbTAThI SKCIICPUMCHTA B (l)opMe BBIBOIOB,
JA0Ka3aTCJIbCTB, rpa(pI/IKOB n Ta6J'II/II_[ U BBIABJISITH SMIIUPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATDb CBA3U MCKAY PEAJIbHO Ha6J'IIO,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHHUAMU U IIPpOHECCaMU, IPOUCXOAAINMHA B MAKPO- U MUKPOMUPE,

OOBSACHSITH IIPpUYNHbI MHOFOO6pa3I/I$I BCIICCTB
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HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKHUE TIOHATUS
1.1 YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI ¥ MOJIEKYJTbl. XUMHYECKHUE 3JIeMEHThl. CUMBOJIBI XUMHUYECKHX
' anemMeHTOB. [IpocThie U cloKHBIE BEIIECTBA.
13 Xumnuaeckas popmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX 3J1eMeHTOB. CTeneHb
. OKUCIICHUS
3aKoH MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHASI aTOMHAs Macca.
1.4 OtHOcUTeNbHAsA MOJIEKYJIApHAs Macca. MaccoBast 10711 XUMHYECKOTO 3JIEMEHTA
B COCMHEHUH
L5 KonuuecTo BemectBa. Monb. Mosnsipaas Mmacca. MossipHbIi 00bEM Ta30B.
' B3anMocBsI3b KOJMYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 ®u3nyecKknue 1 XMMUYECKHE SIBJICHUS. XUMUYECKAsl PEaKIUs U €€ MPU3HAKH.
' 3aKOH COXpaHEHUsI MaCChl BEIECTB. XUMUYECKUE YPAaBHEHUS
5 [Tepuoanueckuii 3akoH u [lepuoanyeckasi cuctreMa XUMHUYECKUX AJIEMEHTOB
J.N. Menneneea. CTpoeHUE aTOMOB
[Tepuoanueckuii 3akoH. [lepuoanueckas cucteMa XuMu4eckux snementon J1.1.
2.1 Menneneea. [lepuobl u rpynmbl. @U3NYECKUN CMBICT TOPSIAKOBOIO HOMEPA,
HOMEPOB MEpUoJa U IPYIIIbI JJIEMEHTA
Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. Dnekrponbsl. CTpoeHue
2.2 ANIEKTPOHHBIX 000JI0UEK aTOMOB NEPBBIX 20 XUMUUECKHUX AIIEMEHTOB
[Tepuoanueckoit cucremsl JI.M. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, Kausl, Kablus (paguyca aTOMOB, JIEKTPOOTPULIATEILHOCTH,
2.3 METATTNYECKUX U HEMETAJUIMYECKUX CBOWCTB) M UX COCAMHEHUN B
COOTBETCTBHUU C MOJIO)KEHUEM 3JIEMEHTOB B [lepruoandeckoil cucreme u
CTPOCHHEM MX aTOMOB
3 CrpoeHue BelecTa
Xumunueckas cBsi3b. KoBaneHTHast (MONIIpHAst U HEMOJISPHASI) CBSI3b.
3.1 DIEeKTPOOTPULIATENLHOCTh XUMUYECKUX 311€MeHTOB. MloHHas CBA3b.

Merannuueckas CBI3b
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3.2

Tumbl KPUCTALNTUYECKUX PEIIETOK (aATOMHAs, HOHHAS, METAJUTNYECKas),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA

XUMHYECKON CBA3ZU

Baxwueline npeacTaBuTeNId HEOPraHUYeCcKux BemecTs. Hemeraiuibl u ux

COCIUMHCHUS. Mertamisl 1 ux COCIMHCHNUA

4.1

Krnaccudukaius 1 HOMEHKIIaTypa HEOPTaHUISCKUX COCTUHEHUI: OKCHJIOB
(coneobpasytorire: OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIE) U
HecoJieoOpa3yrolne; OCHOBaHUN (IIEI0YM M HEPACTBOPHUMBIE OCHOBAHUA);
KUCJIOT (KHCIOPOICOeprKaIne U OECKUCIOPOIHBIE, OTHOOCHOBHBIE

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

DU3NYECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUSI

4.3

dusnyeckre 1 XUMHUUECKHE CBOMICTBA IMPOCTHIX BEMICCTB-METAJIJIOB: JINTHA,
HaTpus, Kajlusd, Marius U KaJlblusl, aJIIOMUHUSA, KEJIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

A HAIIPSKEHUI METaJIOB

4.4

DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPOJIHBIX COEAMHEHUN HEMETAIIIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOJIa, aMMHAKA

4.5

dusnyeckue ¥ XUMUYECKHE CBOWCTBA OKCHIOB HeMeTauioB: cepol (1V, VI),
asota(ll, 1V, V), docdhopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHI0B HEMETAJIJIOB

4.6

Xumudeckre cBoricTBa okcua0B: MeTauioB |A-IIA rpynmn, nuaka, meau(ll) u

xenesa(ll, 11). TlonyueHre OKCHIOB METAIIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX TUAPOKCUIOB (Ha MpUMepe
TUAPOKCUIOB AIOMUHMUS, kKene3a, HuHKa). [lomydyenne ocHoBaHmii u

aM(pOTEPHBIX THIPOKCHJIOB

4.8

OO01re XuMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOIOPOIHOM,
CEpHUCTOM, CepHOH, a30THOH, pochopHOii, KpeMHUEBOM, yroibHOI. OcoObIe
XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOU U @30THOM KUCJIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckne cBoicTBa cpeanux coeil. [lonmyuenue coneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacrio3dHaBaHne BOAOpOJaa, KUCIOpPOJdd, aMMHUAKa,

YIJICKUCIIOTrO ra3a B J'Ia60paTOpI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, cepHoﬁ U a30THOM KHMCJIOT B IPOMBIIIJIICHHOCTH. OGIJ_II/IC

CITIOCOOBI NOJIY4CHHA MCTAJJIOB
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4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukamus XuMHUeCKUX peakuii 0 Pa3InYHbIM PU3HAKAM: IO YHCITY U
COCTaBy y4YacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIULIOBOMY 3P DEKTY, 10

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX AIICMECHTOB

5.2

TennoBoit 3¢ heKT XUMHUUECKOW PeaKkny, TEePMOXUMUYECKHAE YpaBHEHHS. JK30-

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

5.3

OKHUCIUTEIBHOBOCCTAHOBUTEILHEIE pCaKknuu. OKHCIIUTEN U BOCCTAHOBUTEH.
[Ipouiecchbl okHMCIEHHS] U BOCCTAaHOBJIEHUS. DJIEKTPOHHBIHN OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIIHLHOM pCaKkuuun

5.4

Teopust >MeKTPOUTUYECKON Tuccoruanuu. Katnonsl, aHMOHBI. DIEKTPOJIUTH U

HEIIeKTPOJUTHI. CUITbHBIE U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIAIuN

5.5

Peaxiiun nonHOTO 0OMEHa. Y CI0BHS IPOTEKAHUS peaKIil HOHHOTO 0OMeHa,

MIOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKIUN

XHUMHS ¥ OKpYXKarolias cpeia

6.1

BeniectBa u marepuaibl B MOBCEAHEBHOM KM3HU YeI0BeKa. bezomnacHoe
WCIIOJIb30BAHNE BEIIECTB M XUMUUYECKHUX PEAKIIUN B TAOOPATOPUH U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX 0KOraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arps3HeHUE OKpYKarouleil cpeabl (KUCIOTHBIE JOXKIM,
3arpsi3HeHUE MOYBBl, BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPeA0TBPAIlCHUS
[Ipenenbras nomycrumas konnentpanus semects (I1JIK). Poas xumuu B
PELICHUH SKOJIOTHYECKUX MpolsieM. Y cuiieHne NapHuKoBOTo g dekxTa,

pa3spyui€Hue O30HOBOI'O CJIOA

6.3

[Tpumenenwue cepkl, a30ta, pocdopa, yriiepoaa, KPEMHHUS U UX COSTUHCHUN B
OBITY, MEJIUIIMHE, IIPOMBIIIUICHHOCTH U CEIIbCKOM X03siicTBe. [IprMeHeHue
METAJIJIOB U CIUIaBOB (CTalb, YYT'YH, TIOPAIIOMUHUM, OpOH3a) B OBITY U
IPOMBIIIJICHHOCTH UX coequHeHui. [IoHATHE 0 KOPPO3UH METAJIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[TpupoiHBIE HCTOYHUKH YTIIEBOJOPOOB (YT0Jib, IPUPOAHBIN Ta3, HEPTH),

MPOIYKTHI X TepepaboTKu (OEH3HH), MX POJb B OBITY M MPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MTOHATHS 00 OPraHNvCCKUX BCIICCTBAX KAK O COCAUHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, AICTUJICH, STAHOJI, INTMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJOTUYECKH BaXKHBIX BCHICCTBAX: KUpaAX, Gemcax, YIIICBOAAX — U UX

POJIA B JKU3HU YCIIOBCKA
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PacuéTnr:

7.1 1o hopMyinaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MaccoBOI) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM yPaBHEHUSIM
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Juis peanu3anuu NporpaMMsbl HCNOJIb3YOTCs mocodus u3s YMK no

XuMHUH JJIS 11e1arora u 00y4aruuxcs.
Jlast meparora:

1. Xumust: 8 knacc: 6a3oBbiii ypoBeHb: yueOHuk / O.C. 'abpuernsiy,

WN.I' Octpoymos, C. A. CrnangkoB. - 7-e u3f., crep. - Mocksa: IIpocsemenue,
2025. - 175, [1] c.: un. ISBN 978-5-09-120189-5

2. [loypouHblie pa3zpaboTKH.
st o0yuarommxces:

1. Xumusi: 8 knacc: 6a30Bbiii ypoBeHb: yueOHuk / O.C. 'aGpuensH,
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IudpoBbie o0pa3oBaTe/ibHbIE PeCYPChl U PeCYpChbl HHTEPHET
1. Poccuiickas anekTpoHHas mkoia resh.edu.ru

2. bubmuoteka IIOK https://m.edsoo.ru

3. JlucranmumonHoe oOpa3oBaHUE JJIS MIKOJIBHUKOB. Yuu py uchi.ru

MarepuajibHO-TEXHHYECKOE YueOHOe 000pyd10BaAHUE

Tabnuipl, TUIAKTHYECKUN MaTepHal, MPe3eHTAIINH.

O6opynoBanmue 115l MPOBEACHUS] MPAKTHYECKHUX PadoT

MynpTUMEUIHBIN TPOEKTOP, NHTEPAKTUBHAS JTOCKA.
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MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUME

J1 — neMoHCcTpaMoHHbIE TOCOOUs, MPUOOPETAIOTCS B OAHOM SK3EMILISPE.
P — paznarounoe oGopynoBanue, mpuodOpeTaeTcs — 1 IK3eMIUIsIp HA 2-X
y4yaluxcsi B OCHOBHOM MIKoOJie MpH 0a30BOM M3ydeHUU mpenmMera. Habopsl
XUMHYECKUX PEAKTUBOB NpHoOpeTaroTcs u3 pacuéra 1 HaOop i
JEMOHCTPAIIMOHHBIX OMBITOB M YYCHHMUYECKOTO JKcnepuMeHTa. OHH HMEIOT

o6o3nauenus [1/P.

HaunMenoBanne 0ObEKTOB U
CPENICTB MaTepUATTbHO-TEXHUUECKOTO 00eCTIeUeHUS

Ko
J'I_
BO

ITeuaTHbIe mocoOus

1 Kommext MOPTPETOB YUCHBIX-XUMHUKOB — CMCHHAs SKCIIO3HUIHUA

CepI/m CITpaBOYHBIX Ta6J'II/III 10 XUMHUMN: «HepnogmquKas{ CUCTEMA XUMHNYCCKUX
anementoB .M. MenneneeBa», «PacTBOPUMOCTb COJIEN, KUCJIOT U OCHOBAHUH B
2 BOJIE», «DIIEKTPOXUMHUYECKUN PsJl HAPSHKEHUA METAJUIOBY - IOCTOSTHHAS
AKCIIO3UIIHSL.

Cepnﬂ WHCTPYKTHUBHBIX Ta6J'II/II_I 10O XUMHH — CMCHHas 5KCIIO3HUIH

Cepust TabJIHII IO HEOPTraHWYECKON XUMHH — CMEHHAsI SKCIIO3UITUS

Cepus TabJIHII IO OPraHWYECKON XUMHH — CMEHHASI DKCIIO3UTINS

Cepust Tabnuil MO XMMHUYECKUM ITPOU3BOJICTBAM (CepHast KMUCIO0Ta, aMMHUaK, YyT'yH,
CTaJlb, ATFOMUHHI) — CMEHHAs SKCTIO3UIIHS

[ep} g~ lw

N o|HMHME M

3JICKTpOHHbIe TEXHOJI0I'UHN

1 MynbTUMEAUINHBINA TPOEKTOP

2 DKpaH MPOEKIIMOHHBIN

~| =

YyeOHO-nIpaKkTH4YECKOE U yueOHo-1a00paTopHoe odopyaoBanue IIpudopsbl, HAaOOPbI

Ha3HAYCHUA

MOCY/Abl U JIA00PATOPHBIX MPUHALJIEKHOCTEN ISl XUMHYECKOT 0 IKCIIePUMEHTA 00111ero

Amnmapat (yCTaHOBKA) JIJIsl AMCTHILISIIANA BO/IBI

HarpearenbHbie mpuOOpHI (3EKTPOTITUTKA, CIIUPTOBKA)

I[OCKa JJIs1 CYHIKH MOCYIbI

BAWIN|F

Komrmiexr BHeKTpOCHa6)KeHI/I${ KaOuHeTa XUMHUU

JleMOHCTpPAIHOHHBbIE

Ha6op TOCyJbl U HpHHaHﬂe)KHOCTCﬁ L AEMOHCTPAIIMOHHBIX OIIBITOB ITO XUMUU

Ha6op JeTajaeil Iy MOHTaXka YCTAHOBOK, UWJINTFOCTPUPYIOHIUX XUMHUYCCKUC
IMPOU3BOJACTBA

Cronuk IO IbEMHBIN

[ITaTuB A1s AEMOHCTPaMOHHBIX poOupok [1X-21

Itatus metammmuecknii HIJ1b

DkpaH (OHOBHII YepHO-0embIi (JIBYCTOPOHHUI)

N[OOI~ WwW DN -

HaGop ¢uaxonoB (250 — 300 mu1 juist XpaHEHHUs] pacTBOPOB PEAKTHBOB)

Crnenmnann3npoBaHHble NPUOOPHI H ANNAPATHI

1 ‘ Anmnapar (mpubop) AJs MOJTyYeHHs ra30B ‘

D=l I g Dl D Dl e D R D P e
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Arnmapat s npoBefieHust Xumuueckux peakuuii AITXP

I'openka ynusepcanbHas ['Y

YcraHoBKa U1 IEPETOHKHU

Ha60p JJI1 OIIBITOB IO XUMHUH C JICKTPUICCKHUM TOKOM

O3oHarop

[Tpubop U1 fEeMOHCTpALIMY 3aKOHA COXPAHEHUsI MACChl BELIECTB

[Ipubop st UIFOCTpaIMU 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEaKIuU OT
YCJIOBUU

©O| N[OOI~ W

[Tpubop [uist OKKUCIEHMSI CIUPTA HAJl MEJHBIM KaTaIU3aTOPOM

=
o

[Tpubop 11st OIIpeIeNieHns cOCTaBa BO3IyXa

—
[

[Tpubop [u1st moydyeHus raJlonaJIKaHOB U CIOXKHBIX 3(pUpoB

=
N

[Tpubop st cobupaHusi U XpaHEHUs Ta30B

=
w

[Tpubop [u1st mostydyeHus: pacTBOPUMBIX TBepbIX BeuecTs [1PB

H
o

TepMOMeTp PIEKTPOHHBIN

=
ol

DBANOMETP

MMM AEEEE (A

KommnuiekTsl 111 1a00PATOPHBIX ONBITOB U MPAKTUYECKUX 3aHATHI 110 XUMHH

Becsl 251eKTpOHHBIE

HaGop mocyel 1 npruHaISKHOCTEN JUTsl YICHHYECKOTO AKCIIEPUMEHTA

Habop uist 3K00ruuecKkoro MOHUTOPHHTA OKpysKatomiei cpenst (1 Habop Ha 3-5
YEJIOBEK)

Habop nocynel u npuHauiesxkHocTel it Kypca « OCHOBBI XMMHUYECKOTO aHAJIN3a»

Ha6op 6anok mist xpanenus tBepasix peakTrBoB (30 — 50 mur)

Habop ckisiHOK ((1akoHOB) [Tl XpaHEHUS! PACTBOPOB PEAKTHBOB

Ha6op npubopoxk (I1X-14, I1X-16)

Cruprosku (50 mur)

O ONOO~| W N

[TpubGop A moxydeHus razoB

=3
o

[Tpubop 1ist oJTydeHus raJlonIaIKaHOB M CIOXKHBIX 3(DUPOB

[ =)
=

[lItatus naboparopuslii xumudeckuii [HIJIX

o |e| e T |T|

Mopaean

Habop kpucraminyeckux pemeTok: aiMasa, rpadura, TMOKCHAA YIriiepo/ia,
xKenesa,
MarHusi, MeJi1, MOBapEeHHOM coJH

Ha60p JJI1 MOACIIUPOBaHUA CTPOCHUSA HCOPIraHUWYCCKUX BEIICCTB

/P

Ha6op mist MoietMpoBaHus TUIIOB XUMUYECKUX PEaKIUui (MO IeIu-anTIMKAIIHN )

/P

Ha60p JJI1 MOACITIMPOBAHUSA SJICKTPOHHOI'O CTPOCHUS aTOMOB

/P

Ha60p UL MOICIIMPOBAHUA CTPOCHUA aTOMOB U MOJICKYJI (B BHUC
KOHLHCFpaHHI/IKOB)

/P

HatypaJjibHble 00beKThbl, KOJLJIeKIHH

ATrOMUHUHT

Bonokna

KaMeHHBIH yTo1b U IPOYKTHI €ro nepepaboTKu

Kayuyx

MerTaninsl U CIJIaBbI

MuHepaJlibl ¥ TOpPHBIE TTOPOIbI

N[OOI WIN|EF

HedT1b 1 BakHeHIInE NPOIYKTHI €€ nepepaboTKu
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8 [TnacTmacchl P
9 CTeKII0 1 U3/1enus U3 CTeKIIa P
10 Tonnmuso P
11 UyryH u crasb P
12 [Ixaya TBepaOCTH P
PeakTuBbI
1 Hab6op Ne 1 OC «Kucnotei»: cepHasi, coisiHas /’}i[)
2 Ha6op Ne 2 OC «Kucnotbi»: a3otHasi, oprodocdopHas /’}i[)
Ha6op Ne 3 OC «I'mapoxcusn» (6apus, Kanus, Kalblus, HaTpusi, amMuak 25%-
3 HBI)
Ha6op Ne 4 OC «Oxcupl MeTaioBy (anroMunmst, 6apusi, xenesa (111), kanpuus, |
4 marnus, meau (I1) (rpaHyIibl U TOPOIIOK), ITUHKA) /P
Ha6op Ne 5 OC «Metanmibiy: antoOMUHHN (TPaHyIIbl U MTOPOIIOK), KeNe30
5 BOCCTaHOBJIEHHOE (MIOPOLIOK), MarHUi (IIOPOIIOK U JIEHTA), Me/lb (TPaHYJIbI, I
ONMWIKH), IMHK (TpaHyJIbl U MOPOIIOK), 0JI0BO (FpaHyJIbl) /P
Ha6op Ne 6 OC «Illemounble U MEIOYHO3EMETbHBIE METAJUTBI: KAJIBIIAN, JINTUH,
6 HaTpui
Ha6op Ne 7 OC «OrneonacHble BeliecTBa»: cepa (Mopouok), hocop KpacHbIii,
7 docdopa (V) oxcua )|
8 Hab6op Ne 8 OC «I"anmorensi»: 6pom, o |
Ha6op Ne 9 OC «["asnoreHuipi»: aaTtOMAHMS XJIOPHU, aMMOHHMS XJIOPHU, Oapust
xnopu, xxenesa (I11) xmopun, kamus HOAuI, Kaus XJIOPHUI, KAIBIHS XJIOPH/I, it
9 JTUTUS XJIOpUA, Maraus xiopua, meau (I1) xmopua, Hatpust 6poMu, HATPUS /
bTOpua, HATPUSI XJIOPUL, LIMHKA XJIOPU]T p
Ha6op Ne 10 OC «Cynbdarel. Cynbdutsl. Cynbduaph»y: alfloMuHUS Cylbdar,
amMoHus cynbdar, xenesa (II) cynedun, xxenesa (II) cynbdar 7-mu BoAHBIH,
kanuscynbdar, kobansTa (1) cynsdar, maraus cynbdar, meau (11) cynshar )|
10 6e3Bonubii, meau (II) cynbdar 5-Tu BogHBIN, HATPUS Cyab(ua, HATPUS CYIb(UT, /P
HaTpusicynb(ar, HaTpus TUAPOCYIb(aT, HUKENS cynbdar, HaTpUs rUAPoKapOOHAT
Ha6op Ne 11 OC «Kapbonatei»: ammonust, Kanus, meau (11) ocHOBHOM, HaTpHS, |
11 HaATpUs TUAPOKapOOHAT /P
Ha6op Ne 12 OC «®ocdatel. CunukaTel»: Kainus MOHOTUApoopTodocdaT (Kanmii
(hochHopHOKHUCIBIN TBYX3aMEIICHHBIN ), HATPHUS CHIIMKAT 9-TH BOIHBIH, it
12 Hatpus oprodochar Tpex3zaMelleHHbIN, HaTpus Juruapodocdat (HaTpui P
(bochOPHOKHUCIIBIN 0THO3aMEIICHHBIN )
Ha6op Ne 13 OC «Aueratbl. Poganuabl. CoeqMHEHUS Kee3ay: Kalaus aleTar,
kanust peppo(Il) rexcanranny (kanuii ;keae3uCTOCUHEPOAUCTHIN), Kanus (heppo |
3 (1) rexcammonn (Kanui xKeae30CHHEPOAUCTBIN ), Kaus pOJAaHUI, HATPHS /
alleTaT,CBUHIIA alleTaT P
Ha6op Ne 14 OC «CoennHeHus Maprasia»: Kanus nepmanrasar, maprasaua (1V) it
4 okcun, mapranna (l) cynbdar, maprania xiopun /
P
Ha6op Ne 15 OC «CoenuHeHus: XpoMay: aMMOHUS TUXpOMAT, Kalus AUXpOMarT,
o Kaiust xpomar, xpoma (I1I) xmopun 6-Ti BoaHBIH A
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Ha6op Ne 16 OC «Hutpatbi»: amoMuHMsI, aMMOHUS, Kanus, Kaabiwyst, meau (11),

HaTpus, cepedpa A
Ha6op Ne 17 OC «HIuKaTOpBD»: TaKMOUA, METHIOBBIA OpaHKEBBIH, A
(denondranens /
P
Ha6op Ne 18 OC «Munepanbubie ynoOpenus»: ammodoc, kapdamua, HaTpueBas

CeJINTpa, KaJlbLIUeBasl CENUTpa, KaJIMHAs CeIUTpPa, Cyab(haT aMMOHHUS, I
cynepdocdar rpanynupoBaHHbIi, cyniepdocdar ABOWHOM IrpaHyTMPOBAHHBIH, /
dochopuTHas Mmyka P

Hab6op Ne 24 OC «Matepuaibl»: aKTHBUPOBAHHBIN YTOJIb, Ba3€JIWH, KATBIIHSI
KapOuJ1, Kaiblys kKapOoHat (MpaMop), napapuH A
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