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[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHUs COCTaBJIECHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIMU MPENOoaBaHusl Y4eOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTesbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHs OOYyYalOIUXCS CpPEACTBAMHU YYEOHOTO IMpEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHKE, MPETyCMaTPUBACT paclpeieiieHue ero Mo KJaccaM H
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAYeCTBEHHBIC XaPAKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3aiyu TpeOOBaHUI K pe3ysIbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAK)KE TPEOOBAHMIA K pe3ybTaTaM 00ydIeHUsT XUMHUH
Ha YpPOBHE IeJeid W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JEeSITEIbHOCTH 00Y4JaroIerocst o OCBOCHUIO Y4€OHOTO COJIEpKaHUsI.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAYKHYIO POJIb UTPAIOT (GOpMUpYyEeMbIe XUMHUECH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
HHEPTEeTUIECKOH, MUIIEBOH U IKOJIOTHYECKON O€30ITaCHOCTH, MPOOIIEM 3IPaBOOXPAHCHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3allid BO3MOXHOCTEH IUIsi caMopasBUTHA H  (OPMHPOBAHUS
KyJbTYPBI IHYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIIIICHUS W TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENBHOCTH,  OKCIIEPUMEHTAIBHBIX |
UCCIIEIOBATENIbCKMX yMEHHH, HEOOXOMMMBIX Kak B TIIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT CO CHENM(UKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBHI IEIOCTHOTO
B3IUIA/]a HA €MHCTBO IPUPOJIBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAallOM B ()OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarOIINXCS;

CrocoOcTBYeT (OPMHUPOBAHHIO I[IEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K MpUPOJE, K YEJIOBEKY, BHOCHT CBOHW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HANpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYMBAIOTCS CIEIHM(UKON coaep KaHus
y4e0HOrO TpeAMeTa, KOTOPBIN SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BOM HAyKW XMMHH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS OPUEHTUPOBAH HA OCBOCHHE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMUH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miyueHuro. Copep’kaHHe CKIIAABIBACTCA M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MNPUHIMILY IOCIEI0BATEIBHOIO Pa3BUTUS 3HAHUNA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPE/CTaBIECHUH 00 NEKTPOIUTUYECKOI TUCCOIMALIMYU BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HAHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKM IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M HPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPAKTUYECKOIO IPUMEHEHHUSI U MIOJIyYEHHS] U3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMMbl IO XHMHUHU CIHOCOOCTBYET (POPMUPOBAHUIO TMPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIICH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumun
MIPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKON EATEIFHOCTH YEJIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeiMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0O0OIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHOOIICHNN K HAYYHBIM METOJIaM TTO3HAHWUSI IIPH U3YUYSHHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMHUPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHHH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AEATEeIbHOCTH, OCBOCHUU MPABHIJI O€30MacHOrO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUEHHE
MPUOOPEHN TaKUe 1eJH, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOATEIbHOMY NPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIICHUE OOYyJaromuXxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIOMUMHKCS OTIBITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAaMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01Iel PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpPA, MCIOJb3Yys 3HAHUS U
OTBIT, TIOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MTOBCEIHEBHOM KM3HU U TPYAOBOM JESITENLHOCTH;

— (GopmupoBaHue y 00y4aromUXCsi FTyMaHUCTUYECKUX OTHOIICHUN, MOHUMAaHHS LIEHHOCTH
XMUMHYECKUX 3HAHWM Al BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOro MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIETSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHON
Cpesbl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HaIIPaBJIECHHOCTH JAajJbHEUIIero 00ydeHus..

OO11ee 4ncioO 4acoB, OTBEAEHHBIX IS M3y4€HHUs] XUMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).

COJEP)KAHUE OBYYEHUA

8 KJIACC
ITepBonavajbHbIe XUHMHYECKHE TOHATHS



[Ipenmer xumuu. Posib XMMUM B KU3HU YEIOBEKA. XMMHUA B CHCTEME HayK. Tema u
BemiectBa. Pusznueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosinue BemiectB. [lonsitue o
METO/1aX IMO3HAHUS B XUMHH. YuCThIe BelecTBa U cMecu. CrocoOb! pa3/ieicHusI CMeceH.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass (opmymna. BaleHTHOCTP aTOMOB XWMHUYECKHUX O3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBast 10J1s1 XAMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnnuectBo BemecrBa. Monb. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MAacChl U
quclia CTPYKTYPHBIX SIMHUI BenecTBa. Pacy€rel mo hopMynaM XUMHYECKUX COCAMHCHU.

dusznueckue M XUMHUYECKHE SIBJICHHUS. XUMHUYECKas peakiuus U e Npu3HaKd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYeCKUe ypaBHeHusa. Kimaccupukanus XUMHUYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON TOCYJOM, MpaBmiiaMu palbOThl B JIaOOpaTOpUH M MpUEMaMu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, U3yY€HHWE M OINMUCAaHUE (PU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOeHUE (PU3NYECKUX (TIAaBIEHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOM) sIBICHUH, HAOII0IeHNe
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHWUS XMMHUUYECKMX peakmuil (pa3loKeHWe caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, paznoxeHue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (ll), m3ydenume cmocoOGoB
paszenieHuss cMeceil: ¢ TMOMOIbI0 MarHuTa, (UIbTpPOBaHWE, BHINApUBAHUE, AUCTUIUIALIUA,
xpomatorpadus, TMpOBeIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJIEHUE U OINMCAaHUE
pe3ylnbTaTOB MPOBEJIEHUS OMNbBITA, WLUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JIaHUE
MOJIENIe MOJIEKYIT (IIapOCTEPKHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3J€MEHT M MPOCTOE BEHIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl MOJNydeHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kuciopoaa B mpupone. O30H — auioTpomnHas MoaudUKanus
KHCJIOPO/1a.

TemoBoit 3¢hdekT XUMHUECKON peaklHH, TEPMOXUMHUYECKUE YPaBHEHMS, 5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M METaH. 3arpsA3HEHUE BO3/1yXa, YCUJICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemecTtBo. HaxoxneHue Boxopoga B IMPUPOJE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MousipHbiii 00BEM ra3oB. PacuéTsl Mo XUMUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMCTBa BOJbl. Boma kak pactBoputenb. PactBopsl. HackimeHnsie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Js BEUIECTBAa B
pactBope. XuMu4eckue cBOKMCTBAa BOJbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MNPUPOJHBbIX BoA. OXxpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdecknx coeauHeHuid. Oxcunpl. Knmaccudukanus OKCHAOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcuJ10B. PU3NUECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonydueHune okcuaos.

OcHoBanms. Krnaccuduxarusi OoCHOBaHMIA: WIETOYM UM HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuii. dusznueckue M XMMHUYECKHE CBOWCTBAa OCHOBaHMi. llosyduenue
OCHOBAHMM.



Kucnotel. Knaccugukanus kucnot. Homenknarypa xucnor. @uU3n4ecKkue ¥ XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. IlosryueHne kucior.

Conu. Homenknarypa coneil. @usznueckue U XUMU4ecKue cBoicTBa coieil. Ilomyuenue
COJICH.

I'enernueckas cBsA3b MEXKIY KJIacCaMU HEOPTraHUUECKUX COEAMHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJIEHUE COJIEP)KaHUsl KUCIOpOoJia B BO3AYyXE, MOIy4YeHUuE, COOMpaHue,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aWMOJECUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHUs ropeHus (moxkapa), 03HaKOMIIEHHE C
o0Opa3llaMu OKCHJIOB W OINHCAaHUE HX CBOKMCTB, MOJIydeHHE, COOHMpaHHE, pAcllO3HABaHUE U
H3yueHHe CBOWMCTB BOJOpoJa (ropeHue), B3auMojeiicTBue Bojopoaa ¢ okcugom wmeau (l1)
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHANIOB), HAOM0IeHHEe 00pa3IlloB BEIIECTB KOJIUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C PA3JIMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPUANIOB), UCCIE0BaHHEe OOpa3l0B HEOPraHMYECKHUX BELIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHNEe M3MEHEHMsI OKPACKM WHIMKAaTOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuna meau (ll1) ¢ pactBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalu3aluK, TMOJyYeHUE HEpPACTBOPUMBIX OCHOBAHWUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PelIeHUe SKCIIEpUMEHTANIbHBIX 3a1a4 1o Teme «BaxHeiimue
KJIaCChl HEOPTaHUUECKUX COCAMHEHUI».

Ilepuoanuecknit 3akoH u Ilepnoanueckasi cucrema xumudeckux sjiaemeHtoB I, M.
MenpaeseeBa. CtpoeHne aToMoB. XUMHU4ecKas ¢BA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKA XUMHYECKUX dieMeHToB. [loHsitue o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJOreHbl, HHEPTHBIE T'a3bl).
DneMeHTbl, KOTOpble 00pa3yoT aM(pOTepHbIe OKCHIBI U THIPOKCH/IBI.

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB JI. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leprogudeckoid cucTembl
xumuueckux sieMeHtoB JI. WM. MenaeneeBa. Ilepuonbl u rpynnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MW3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX 31eMeHTOB [leproauieckoii CUCTeMbl
J. W. MenneneeBa. XapakTepUCTHUKAa XHMHUYECKOTO 3JIEMEHTAa IO €ro IOJIOKEHUIO B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHU paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cuCcTeMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHs HayKu U nipakTtuku. J[. . MenzaeneeB — yu€HbIi U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJSIPHAS) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. MloHHas! CBA3b.

Crenenp  okucieHus. OKHUCIUTEIBHO-BOCCTAHOBHUTENbHbIE  peakuuu.  [Ipouecchb
OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PAacTBOpaMU KHUCJIOT U IIEJIOYEH, MPOBEACHHUE OIBITOB, WITIOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOPEHHE, PEAKIIUU Pa3NOKEHUs, COSTUHECHHUS).

Mesicnpeomemmnuwie cea3u



Peanuzanus MeXnpeaMeTHBIX CBA3EH MpPU U3yYEHUU XUMHHU B § Kilacce OCYIIECTBISAETCS
yepe3 HCIOJb30BAaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATUH, TaK U TOHATHH,
SIBJIFOILUXCSI CACTEMHBIMHM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TUmorTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepHOAUYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPalTMOaKTUBHOCTh, MOJIEKYJa, ODJCKTPUUECKUN 3apsj, BEUIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (U3NYECKHE BEJIMYUHBI, €IUHUIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpaabl, TOpPHbIE TIOPOJbBI, IOJE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[lepnognueckuit 3akoH. llepuommyeckas cucrema xumuuyeckux osiemeHrtos I M.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallks, KalblUsi U HUX COEIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMEHTOB B [lepuoanueckoil cucreme U CTpPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TCHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMU4eCKUX peakiUil MO pa3IM4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YUYacCTBYIOUIMX B PEaKLUMU BELIECTB, IO TEIIOBOMY 3(QeKTy, M0 HM3MEHEHUIO CTENeHEeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTUIO KaTaiu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHMUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX W TETEpOreHHBIX peakuusax. [lonsatue o
karanuse. IloHsatTne o xumuYeckoM paBHOBecuU. DakTOphl, BIHUAIOIIUE HA CKOPOCTh
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIMH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIbHON peakuuu. COCTaBICHHE YPaBHEHMI OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUTHI. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3JIMYHBIMM BHJAMU XUMUYECKOW CBS3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS peakIMii MOHHOIO OOMEHa, MOJHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBaHUM M COJEW B CBETE
IPEJCTaBICHUNA 00 DSJIEKTPOJIMTHUECKOW nauccormanuu. KadecTBeHHBbIE peaklMM Ha HOHBIL.
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISAMHU KPHUCTAUIMUECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M aiMasa), CJIOXKHBIX BEIIECTB (XJOpUAA HATpHs),
HCCJIEOBAHUE 3aBUCHUMOCTH CKOPOCTHM XMMHMYECKOM peakUMu OT BO3JEHCTBHS pa3iIMYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCA TUCCOLHALUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTIBITOB, WITIOCTPUPYIOUINX MPHU3HAKK MPOTEKaHMUs peakiuil MOHHOro obMeHa (oOpa3zoBaHMe



ocaJKa, BBIJCICHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpEeHUe, Peakuu pasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHWYECKUX BEUIECTB C TOMOUIbI0 KAYEeCTBEHHBIX PEAKIMH Ha HOHBHI,
peleHne SJKCIepUMEHTaIbHbIX 3a1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TrajioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpUMEpe XJIOpa (B3aMMOJCHCTBHE C METAUIAMH, HEMeTallaMH,
menoyamu). XsopoBogopod. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. J{eicTBre XJiopa U XJI0pOBOJAOPOIA HAa OPraHU3M YeJIOBeKa. BaxkHeire XJ1o0puIbl
Y X HAXOXKACHUE B TIPHPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJIU(PHUKAIIMNA KUCIOpPOJa U cepbl. XUMHUYECKHE CBOICTBA
cepol. CepoBojiopos, CTpoeHue, (U3MYECKHe M XUMUYecKue cBoucTBa. OKCHUIBI Cephbl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIIIEHHOTO CIOCO0a TOyYeHHUs CepHOW KHUCIOTHL. [IpumeHeHune
cepHoOM kucaoThl. Cou cepHOM KUCIOTHI, KayeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TMpHpOJe. XHUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CHOCOOBI €ro
MPEOTBPAIICHHS.

OO6mrass xapakrepuctuka diemMeHTOB VA-rpymnmbl. OCOOGHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMUYeCcKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHaK, ero (pu3ndeckne u XuMHIECKHUE
CBOMCTBa, MoyueHue u npumeHeHne. Coim aMMOHHUS, UX (U3NYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢bu3uYecKue W XHUMHYECKHE CBOMCTBAa (00OmIMEe KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). Mcnoap3oBaHue HUTPATOB M COJIEW aMMOHMSI B KauyeCTBE MHUHEPAJIbHBIX
ynoOpenuii. XuMuueckoe 3arps3HeHHe OKpYXKarolle cpeabl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXIM, 3arps3HEHHE BO3.yXa, MOYBbI U BOA0OEMOB). Docdop, amioTpornHbie MOAUPHUKAIII
dbocdopa, dusnyeckue u xumudeckue cBoicta. Oxcuna dochopa (V) u pochopnas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonbp3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

O6mas xapakrepuctuka 31meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETMIEHU OKUCIICHUA. YTIEpO, aJFIOTPONHbIE MOAU(UKAIINK, PACTIPOCTPAaHEHHE B
npupoje, pusnveckre U XuMHIECKrue cBoicTBa. Ancopouus. KpyroBoport yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOMCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOrnYecKrue mpoOiieMbl, CBsI3aHHbIe ¢ OKcHaoM yriepoaa (1V),
TUMOTe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddekt. YrompHas kuciora u eé
CONM, UX (pU3MUEeCKHMe M XMMHMYECKHE CBOICTBa, MOJydyeHHEe M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcmonb3oBanume  kapOoHaToB B OBITY, MEIMIIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHayvanbHbIe MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MetaH, 9TaH, OJTWUJICH, alleTWJICH, STaHOJ, TJHIEPUH, YyKCycHas kuciota). [IpuponHsie
WCTOYHUKH YTJIIEBOJOPOJOB (Yrojib, HMPUPOAHBIN Ta3, He(Th), MPOIAYKTHl HX MepepabdOTKU
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenlkax, yriaeBoJax — W HMX POJIM B KU3HU UeIOBeKa. MarepHallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEUHEHUH.



Kpemuuii, ero ¢usnueckne M XUMHUYECKHME CBOWMCTBA, NOJy4Y€HHE U NPUMEHEHHE.
Coenunenus kpemHuss B mnpupoje. OOmme mnpencrasienus o0 okcuae kpemuus (1V) wu
KpeMHHEBOH kucnoTe. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIJICHHOCTH. Baskneime
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xeie300eToH. I[Ipobiemsl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TIPOBEIACHUE
KaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBI U HAOIOJIEHUE NMPU3HAKOB UX IPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIEHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO MHCIOJIb30BaHUE
BHJIEOMATepHasIoB), HaAONIIOJEHHE TMpollecca OOyrJauWBaHHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKHX CBOWCTB pa30aBIEHHOMN CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAaYE€CTBEHHOM peakuuMu Ha cyinb(arT-uoOH W HaONlo/leHue IMpHU3HaKa eé
MIPOTEKAHMSI, O3HAKOMJIEHHE C (PU3UYECKHMMH CBOWCTBaMHM a30Ta, ¢ocopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IpPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHHMA U ¢ocdaT-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
HCII0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTaUIMYECKUX PEmIETOK aiamasa,
rpaduta, GyaIepeHa, O3HAKOMJIEHHE C TMPOIECCOM aicopOIMd PAaCTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YTJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklUMil Ha KapOoHAT U
CHWJIMKAaT-MOHbl M W3Y4YEHHE [MPU3HAKOB HMX MPOTEKAHUs, O3HAKOMJIEHHUE C MPOIyKUIUEH
CUJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX 3aa4 1o Teme «BaxHelmue
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHUHM HX
nosnoxenus B [lepuoanueckoil cucteme xumudeckux anemeHToB . 1. MeHnneneeBa u cTpoeHuUs
atomoB. CTpoeHHe MeTauioB. MeTrauiMueckas CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psA HalpshKeHUH MeTauioB. (DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTaiyioB. OOmIue crnocoObl noxyueHus MeTauioB. [loHATHE O KOpPO3UM METAIUIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHHM, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[lenounble MeTaIIBL: NIOJIOKEHUE B [leproanyueckoi cucreMe XMMUYECKUX 3JIeMEeHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxoXJeHUE B npupoje. PuU3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HATpus U Kamusi). OKCUAbI U THAPOKCUABI HATpud U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHUIA.

[[lenouyHo3emMenbHbBIE METAUIbl MarHui W Kajblui: mnojoxxkeHue B Ilepuoauueckoit
cucreMe xumuueckux dnemeHToB [I. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXO)KJIECHUE B
npupone. Pusnueckne U XUMUUYECKUE CBOMCTBA MarHus M KaJbliud. BakHelnme coeluHEHHs
KaJblMs (OKCHUJ, THAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHMS.

AmoMunnii: nonoxenue B Ilepmoanueckoil cucreme xumuueckux snemeHToB . U.
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHHE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
aIOMUHUS. AM(OTEpHbIE CBOICTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomunueckoid cucreme XuMuueckux siemeHtoB J[. .
MenneneeBa, CTpOEHHE aToMa, HaxoKJAeHUe B npupoje. dusnueckne U XMMUYECKHE CBONCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (Il) u xenmesza (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C oOpa3llaMH METaIOB W CIUIABOB, HMX (U3UUYECKUMH CBOMCTBAMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAJIBIU U HATPUsS C BOJOH (BO3MOKHO MCIOJIH30BAHUE
BUJIEOMATEPUAJIOB), HCCIIEOBAHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS JKele3a B
KHUCIOpoA€  (BO3MOXHO  MCHOJBb30BAHUE  BUICOMATEpPUANIOB), IPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memm (1), HabmroeHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJdust ¥ Kaublus (BO3MOXHO HCIOJIB30BAHUE BHICOMATEPHAJIOB), MCCIeI0BaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJFOMUHUS U THAPOKCUA [IUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemecrBa 1 martepuainsl B MOBCEIHEBHON JKU3HU YeJIOBEKa. be3onmacHoe MCIoJIb30BaHUE
BEIIECTB M XMMHUYECKMX peakuuil B ObITy. IlepBas momormipb Npu XMMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYyKarollel cpeabl (IpeieibHas JOMyCcTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posib xumMuu B penieHnn 3K0Ja0rn4eckux npooiem.

Xumuueckuit IKcnepumenm:

M3y4eHrue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUalbl).

Meosrcnpeomemmnnie ceasu

Peanusanus MexInpeaMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 9 Kitacce OCYyIIECTBISAETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TIOHATUH, TaK U TOHATHIH,
SIBJISFOIIUXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmie ecTecTBEHHO-HAydHble IOHATUSA: HAay4HbIM (pakT, rumoresa, 3aKoH, Teopus,
aHaIM3,  CHHTe3,  Kilaccu(ukanusi,  MEepUOANYHOCTb,  HAOJIOAECHUE,  DKCIIEPUMEHT,
MO/IEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBIICHUE, TAPHUKOBBIN 3(P(EKT, TEXHOTOT 1S, MaTepHAIbL.

@uspka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaiMOaKTUBHOCTb, MOJIEKYNA, DJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IOJYIPOBOJHUKH,
IUAIEKTPUKH, (OTOZIEMEHT, BEIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BELIECTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIJIaBbl, (U3UYECKHE BEJINYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IUIAaHEThI, 3BE31b1, CoJIHIIE.

buosorus: ¢otocunres, npixaHue, OGuocdepa, 3KOCUCTEMA, MHUHEpAIbHbIE YA0OpPEHMS,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpasbl, TOpPHbIE MOPOJbI, IOJIE3HbIE
HCKOIIa€MBbI€, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLIMOKYJIBTYPHBIMH ¥  JIyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} TMO3WTUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMBITA JCATSILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTpOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATENICKOW, TBOPYECKOW W JPYIMX BHIAX JEATECIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B IpOLIECCe ITOM y4eOHOH JAesITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  MPEJACTABICHHS O  BEINECTBE W  XUMHUYECKOH  PEaKIuy,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOIHOI cperoil, o poiu
XUMHU B [IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMAIIMOHHON M YUTATENBCKOI KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MPOSKTHOW M UCCIEIOBATENbCKOM JEATENPHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCIEICTBUHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIOTPEOJICHUS alKOTOJIsl, HAPKOTUKOB, KYpEHHs), HEOOXOIMMOCTH COOIIOACHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTHIECKOMY U3YUEHUIO MPOPECCHI U TPyAa pa3InIHOrO poja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHOW MpOo(eCCHOHATBHON IESATEIbHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHUS, MOHMMaHUE IIEHHOCTH 3J0pOBOr0 M 0€30macHOro odpasa *U3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIINX 3/IOPOBBIO U JKU3HU JTIOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTeld MX PEIICHUS
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOLIEHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHIUI, TUNoTe3a, (akT, CHCTEMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOU KapTHWHE MHpa, U YHHUBepcajbHble ydeOHble NeHCTBUS (TIO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE ydeOHbIe 1eiiCTBHUS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIONb30BATh MOHATHUS A7l OOBSICHEHU A
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH ), JIEJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MIPUMEHSIeMbIe B XUMHH MOJICJIbHbIC TPEJCTABICHUS — XUMHUUYECKUN 3HAK (CHMBOJ DJIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KayecTBE OCHOBBI JUIA (OPMHUPOBAHHS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3yabTar, (GopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yiabTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (GOpM MpeICTaBICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX /ISl BBITIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (OpPMY MPEICTABICHHS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JeSTeTbHOCTH WH(OPMAIIHIO O BIUSHUH TMPOMBIIIIEHHOCTH, CEJTBCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OpPMYIHUpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITa, JIAbOpaTOpHOW pabOThl MO HCCIEIOBAaHUIO CBOWMCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMK (0OCYXIeHHUS, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMPENENTh IeNd AesITeIbHOCTH, TIaHUPOBATh, OCYIECTBIIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMOJIHEHUHN 3aJaHUM ¢ y4€TOM TMOJIy4eHHMs] HOBBIX 3HaHMH 00 H3ydyaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHuUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
NpeaMeTHON o0macTh «XUMUS», BHIBI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHSA, €ro

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKHUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XUMHYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
0o0MeHa, IK30- U IHJAOTEPMHUUYECKHE PEaAKIINH, TEIIIOBOU 3P PEKT peakiuu, siApo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0J1s1 BelecTBa (IIPOIIEHTHAsI KOHIIEHTpPAIlUs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPeNIeTIsATh BaJECHTHOCTh aTOMOB JJIEMEHTOB B OHWHAPHBIX COCAMHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMbIica [lepuomuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUpPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHAa ABOraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HayeHusl, KOTOpble UMeroTcs B Tabnuue «llepronuyeckas cuctemMa XUMHUYECKHX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHUYECKHUE JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA Mo (popmylie COeTUHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCu(UKAIUIO, BBISBICHHE MPUYHUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJaM TIIOJIb30BAaHUS XUMHUYECKOH TOCyIoW © JabopaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAaCCOBOM J10JIEH PACTBOPEHHOIO BEIECTBA, INIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, IMpeAesbHO J0MyCcTUMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTPEeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX OJJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckasi) B HEOPraHUYECKUX COCAMHEHUAX, 3apsiji HOHA [0 XHMHUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHMUMAaHHE: OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyio dopmy Ilepuoanyueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHMCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IPEJeNIax MaJbIX MEPUOJOB U ITIAaBHBIX MOATPYNI C YUYETOM CTPOCHHUS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUYCCKUC
peakuuu (10 YMCIy W COCTABY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOMmMME W CcHenu(UuecKne XHMHYECKHe CBOHCTBA
IMPOCTBIX U CJIOKHBIX BCIICCTB, NOATBECPKAAA ONMCAHNUEC IPUMEpPpAMU MOJICKYJISIPHBIX W
HNOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHHﬁ;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHBIE U COKPAILLEHHBIE YPaBHEHUS PEAKIMI MOHHOIO OOMEHa, YpaBHEHMs peaKLUid,
MOATBCPXKAAOMUX CYHICCTBOBAHUC T'€HETUYECKOU CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KJIACCOB;

PaCKpheIBaTh CYHMIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKum‘/’I MoCpeaACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ITHX PEaKIIHii;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HUX CTPOCHHUA, BO3MOXKXHOCTU
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacCChl BEIICCTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO JIEMEHTa 10 (popMysie COeTMHEHNsI, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIINK;

coOrofaTh TMpaBWia IOJB30BAHUS XHMHWYECKOW TIMOCYIOW ®  J1a0OpaTopHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
HUHCTPYKIUAMH IO BBIITIOJTHCHUTIO .]'Ia60paTOpHBIX XUMHUYECKHUX OIIBITOB IO ITOJIYYCHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEJICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Boaopon. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BCIIICCTBA 110 YPABHCHUSAM XUMHYCCKHUX bubmorexa IOK
B . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, NOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOAa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
55 aToMOB 51eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
PesepBublit ypok. O60011eHe 1
58 CI/ICTIe)MaTI/I?)Zp ust 3HaHPII>I'IH / Bubmmorexa [JOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
KonTtponbHas padota Ned4 o teme
bu6mmoreka [JOK
59 «Ctpoenne aroma. XUMHUUYECKasi CBA3b)
. https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
60
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNoHHas xumudeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBanentHas noisipHas XuMH4uecKas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XUMAYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIIUTENHbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmmoreka [{OK
1
66 OKHUCIINTEIN Y BOCCTAHOBUTEIN httos://m.edsoo.ru/00adb076
PesepsHeiii ypok. O000menne u
P P EH bubnuoreka [JOK
67 cHCTEMAaTHU3alMs 3HaHUI 110 TEME 1
https://m.edso0.ru/00ad9ch2
«Ctpoenne aroma. XUMHYECKasT CBSI3b»
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CUCTEMATH3AINA 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3ydeHUe ero bubmorexa HOK
i 1Y https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTABHBIX 3a]1a4 1O TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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OOm1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxueime coequHEHNS KaJIbIIUI bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

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

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHI: aToM,
MOJIEKYJIa, XHUMHYECKHH DJEMEHT, NpPOCTOE€ BEUIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAS aTOMHAsi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JIOJS XHMHYECKOTO
JJIEMEHTa B COEAMHEHUHU, MOJISIPHBIM O0OBEM, XMMHUYECKas peakius,
KIIaCCU(UKAIIUSA  PEaKIMid:  PEaKIud  COCAWHCHHS,  PCAKI[UU
pa3OKEHUs, pEaKIMH 3aMEIIeHHUs, peakIud OOMeHa, 9K30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

MaccoBasi 10J1s1 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATUN U

OPUMCHATH O3TU NOHATHUA IMPH OIIMCAaHNU BEHICCTB U UX npeBpameHHfI

1.3

HCIIOJIB30BaTh XHUMHNYCCKYI0O CHMBOJIMKY MJIsI COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

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

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

1.6

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

Y4YacCTBYIOIIMX B peaKI1H BELIECTB, 110 TEIJI0BOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYIIPHYHO W MOJIIPDHYIO MacCChL

BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JICMEHTA IIO (I)opMyne

COCIMHEHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIFO BEIICCTBA B paCTBOPC




1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METObI MMO3HAHUSA — HaOIIOJICHHE,
U3MEpPEHUE,  MOJIENIMPOBaHME,  OSKCIEPUMEHT  (peajibHBli U

MBICJIEHHBIH)

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PacCKpbeIBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHIH: OKCHunI,

KncCJj0Ta, OCHOBaHHEC, COJIb

2.2

ONPEENATh IMPUHAUIEKHOCTh BEIIECTB K OINpeneIEHHOMY Kiaccy

coeMHeHu! 1no popmMynaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHMYECKUE BEIECTBA
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XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XWMUYECKHE CBOICTBa
BEILLECTB PA3JIMYHBIX KIJIACCOB, MOATBEpXKJasi ONHCAaHUE NpUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

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

HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIoBaTh MpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
1abopaTOpPHBIM 00OpYIOBAaHMEM, a TaK)Ke IpaBuUjiaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHHIO M COOMpPAHUIO
ra3zoo00pa3HbIX BEMECTB (BOJAOpOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C ONpEIeNEHHOM MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TNIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTBI T10
paclo3HaBaHWIO PACTBOPOB IMIEIIOYEH M KHCIOT C TOMOIIBIO

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

2.7

IIPOBOAUTD paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH p€akuuun

IIo Tewme: «HepI/IO,Z[I/I‘ICCKI/Iﬁ 3dKOH H HepI/IOI[I/I‘ICCKaH CHUCTEMa
XMUMHNYCCKHUX OJJICMCHTOB I[ . Menpeneena. CTpOCHI/Ie aTOMOB.

Xumunaeckas cBsi3b. OKHCINTENFHO-BOCCTAHOBHUTEIHLHBIE PCaKIuu»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasid 0p6I/ITaJ'H>, paauyc aroma,
XUMHUYCCKas CBA3b, IOJIpPHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIBHOCTh, HOHHAaA CBsA3b, HWOH, KaTUOH, A4aHHOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(l)I/ILII/IpOBaTL XUMHNYECCKHUEC 3JICMCHTHI




3.3

ONMCHIBATh M XapaKTepu3oBaTh TabimunHyro Gopmy llepmommueckoit
CUCTEMBbl XMMMUECKHUX D3JEMEHTOB: pa3IudaTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u «mobounas mnoxarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE» Nepruoabl

3.4

packpsiBaTh cmbich Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HCpI/IOI[PIquKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIIEMCHTOB OT HUX IIOJOXKCHHSA B Hepnonnqecxoﬁ

CHUCTEMCEC

3.5

COOTHOCUTh  00O3HAueHus, KOTOpbIE HMEITCI B  Tabiuue
«Ilepnoguyeckass  cucreMa  XMUMHYECKMX  snemeHtoB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKHX DJEMEHTOB (COCTaB MW 3apa] sjapa, oOliee 4YHciIo

ANIEKTPOHOB U paclpeeNeHHue X MO MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUSA DJIEMCHTOB B 6I/IHapHI)IX

COEIUHEHUIX

3.7

OTIPENeNIATh BUJ XHMHUYECKON CBsI3UM (KOBaJeHTHas W HOHHAas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

1

Ilo Teme: «BeniecTBo 1 XUMHYECKast pEaKkuus»

1.1

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHX TOHATUN: pacTBOp,
ANEKTPOJIUTHI, HEDIEKTPOIUTHI, AJIEKTPOJUTHYECKAs] qHCCOLUAINS,
peakuu MOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTUMBbIe peaxiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peaxiuy, OKHUCJIHTEIb,
BOCCTAHOBUTEb, OKHCIEHHME W BOCCTaHOBJIEHHME, aJUIOTPOIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJIGHTHAs, HOHHAs,
METaJIIN4ecKasi), KpPUCTAJIMYecCKas pemérka, CIUIaBbl, CKOpPOCTh

XUMHUYECKOU pCaKkuuun

1.2

WITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUN U

NPUMCHATH 3TU IOHATUA ITPHU OIITMCAHNUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ




1.3

COCTaBJIATh yPaBHEHUS JJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIEJI0Yel U COJIEH, IOJHBIE U COKPAIIEHHBIC YPABHEHHUs pEaKLMH

HOHHOI'O 0OMeHa

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

HOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajgaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKON PEaKLIUH

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

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) O0IIME U CHEIMPUUECKNE XUMUUECKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHMCAHUE
MpUMepPaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TeHETHUYECKO CBSA3H MCKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTHU MPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

ClIeZIoBaTh TpaBHJAM  TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7a0b0paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHHIO U COOUpPaHUIO

ra3o000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOJITBEPXKIAIONIME KAYeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIICCTB: pPaCIO3HABATh OMNBITHBIM MYTEM  XJIOPHI-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, HMOHBI M3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIHEC B BOOAHBIX pACTBOPAX HCOPIraHNYCCKUX BCUICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

PaCKpbIBaATb  CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIIIIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpaAllUA MBICIIUTEIBHON NE€ATENbHOCTH —
aHaJIM3 W CHHTC3, CpPABHCHUC, 0606H_IGHI/IC, CHUCTCMATHU3allHuIO,
BBIABJICHHUC TMPUYUHHO-CIICACTBCHHBIX CBsA3ell — s HN3YUCHUA

CBOMCTB BEIIECTB U XUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC




METOJbI TO3HAHUS — HAONIOJICHUE, W3MEPEHUE, MOJCIUPOBAHUE,

SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN )




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

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

BCIICCTB

1.2

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

pa3aeieHust cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue dneMeHThbl. CHMBOJIBI  XUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

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

B COEIMHEHUH

1.5

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

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

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

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

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPAaBUIIAMHU
pabotel B Jaboparopud W TOpuéMamMu OOpaimieHuss ¢ J1abopPaTOPHBIM
00OpyJOBaHMEM, H3YYCHHE U OIUCAaHUE (HU3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KHIIEHUE M KOHJCHCAIIMS BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, NPOKAIMBAHHE MEIHOH  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAOMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICIICTBE CEpHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICICTBHE JKeie3a ¢ PaCTBOPOM
conu meu(ll), uzyuenue cnocoOGoB pazaeneHus cMeceil (C MOMOIIbI0 MarHUTa,
(¢bunbTpOBaHUE, BHIAPUBAHME, NUCTUILUIAIUS, XpoMmaTtorpadus), mpoBeAcHUE

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




OIIbITa, WJUIIOCTPUPYIOLIECTO 3daKOH COXpPAaHCHUSA MACChl, CO3JaHUC MOJeIeH

MOJIEKYJ (I1apOCTEPHKHEBBIX)

Baxueline npeacTaBUTENIM HEOPraHUUECKUX BEILIECTB

2.1

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

KHcopoa B npupoae. O30H — alioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

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

yCUJIEHUE MTAPHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxokJIeHne BoAopoaa B IPHPOJE,
¢usnueckre W XUMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kucnorte! u conu
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MouisipHblii 00BEM ra3oB. Pacuérbl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue CcBOWCTBA BOAbl. Boaa kak pactBoputenb. PacTBOpBL
Haceiiennbple 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 40Jis BellecTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponap pacTBOpOB B MpUPOJE U B KU3HU ueloBeka. KpyroBopoT
BOJbl B NpPUPOJE. 3arpsi3HEHHE MPUPOAHBIX BojA. OXxpaHa M OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIE) U
HecosieoOpazyromue. Homenknatypa okcuaoB. dusznueckue M XUMHUYCCKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMI: MIETOYM U HEPACTBOPUMBIE
ocHoBanus. Homenknarypa ocHoBaHuid. @u3ndeckue U XMMHYECKHE CBOWCTBA

ocHoBaHu. [loyueHne ocHoBaHuUi

2.8

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

HonyquI/Ie KHUCJIOT

2.9

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

ITony4yenue couen

2.10

I'enetnueckas cBsI3b MCKAY KiIaCCaMH HCOPTraHUYICCKUX COCIMHEHUN




2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJIydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyuCHHE
CBOMCTB KHCJIOPOJAA, HAOIIOAEHUE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M MpEKpallleHus TopeHus (Ioxapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB U OINMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bojiopoaa ¢ okcugom Menu(ll) (BO3MOXHO HMCTIOIB30BaHKUE BUIEOMATEPUATIOB),
HaOnroneHre O0O0pasloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C pPA3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aHMOJEHCTBHE BOABI C MeETaulaMU (HATPUEM M KaJbLUEM)
(BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB), OIpPEAEICHHE pPACTBOPOB
KHCIIOT M IIeJ04Yel C TOMOIIbI0 HHAMWKATOPOB, HCCIEI0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB, HAOIIOACHHE W3MEHEHUS
OKpackl MHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJoYyell, Hu3ydyeHue
B3auMoeiicTBus okcuna meau(ll) ¢ pacTBopoM CEepHOM KHCIOTHI, KHCIOT C
METaJUIaMH, PEaKIMii HEUTpaIn3aluu, OJTy4YEHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHelmnine kiacchl HEOPraHUYECKUX

COECIUHEHUI

[Tepuoanueckuii 3akoH u [lepuoandeckasi cucTreMa XUMHUYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCU(PHUKAMU XUMUYECKUX 3neMeHTOB. llonarue o
IPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEJIOYHO3EMENIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ylT ampoTepHbIE

OKCHUABbI U TUAPOKCHUIBI

3.2

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

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX AAep. H3oTomHI. 3HeKTpOHLI. CTpOGHI/Ie
OJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHX DIICMECHTOB

[Tepuonnueckon cucremnl /.M. MenneneeBa. XapakTepucTuka XUMUYECKOTO




3JIEMEHTA MO €ro MnoJjoxeHuro B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

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

IpakIaHUH

3.5

Xumuueckasi cBsizb. KoBasieHTHass (MOJsipHasT W HEMOJspHasi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIEHOBOCCTAHOBUTCILHBIC pCaKkmuu. HpOIICCCI)I

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3YydeHHE O0O0paslloB BELIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokKeH!sl, COETUHEHMS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

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

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

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

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukamus XuMUYeCKUX peakluid 10 pa3IuyHbIM MpU3HAKaM (TI0 YUCTy U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMH BEIIECTB, MO TerioBoMy 3¢ddekry, mo
U3MEHEHMIO CTENeHeN OKMCIEHHS XMMHUYECKHX 3JEMEHTOB, M0 00paTHUMOCTH,
[0 y4acTHIO KaTalu3aropa). OK30- M  DHIOTEPMHUYECKHE pPEaKluH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XHMHUYECKOH pcaknuuu




1.4

[TonsiTue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX U I'€TePOreHHbIX peakuusax. [IoHATHe 0 XMMUYECKOM pPaBHOBECHM.
@DakToppl, BIMAIOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMM M IIOJIOKEHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

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

AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALMU. DIEKTPOJIUTHl U HEAIEKTPOJIUTHI.
Karvonsl, annonsl. MexaHu3M TUCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUIAMHU
xuMuueckol cBszu. CreneHs auccounanuu. CUIIbHBIE U cla0ble 3JIEKTPOJIMUTHI.
Peakiiun nonHoro oO6MmeHa. YCIIOBUSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MIOJHBIE M COKpAlIEHHbIE HMOHHBIE ypaBHEHHs peakunid. CBONCTBA KHCIIOT,
OCHOBaHMH ¥ COJEH B CBETe TPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

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

1.7

XUMHYeCKU OKCIICPUMCHT. O3HAKOMJICHUC C MOJCIISIMU KPUCTATNIUYCCKUX
pEImETOK HEOPraHWYECKHUX BEHIECTB — METaNIOB W HeMeTayuioB (Tpadura U
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTH XHMHUYECKOW pEaKkIuH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
WCCIIEZIOBAaHUE  DJICKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeJoYer u coyied (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJiKa, BBIJCICHHE ra3a,
o0pa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (TOPEHHE, PEaKIUH pa3jioKCHUsS, COCIUHCHHS);
pacrio3HaBaHHE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIU

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEeHUs

2.1

0611[35{ XapPaKTCPHUCTUKA TI'aJIOI'CHOB. Ocobennoctu CTpOCHHUA aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCIICHUS. CTpOCHI/Ie u (I)I/I3I/I‘ICCKI/IG CBOMCTBA IPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(BSaHMOﬂeﬁCTBHC ¢ MCTalllaMH, HEMCTaJlllaMH, H_Ie.]'IO‘laMI/I). XHOpOBOI[OpOI[.
Consnas KHUCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. HeﬁCTBHe
XJIOpa U XJIOPOBOOOPOJa Ha OpraHHU3M UYCIIOBCKA. Baxwneiine XJIOpUAbI U UX

Hax0’JIEHUE B MPUPO/JIE




2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpOCHHUs
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CTpoeHne u (pu3nyeckre CBOWCTBA
MPOCTBIX BEIIECTB — KHUCIOpOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKALNN
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MNPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XHUMHYECKHE CBOMCTBa
(oOmme Kak MpencTaBUTENs Kilacca KHCIOT M crenuduyeckne). XUMUYECKHEe
peaknuu, JeKalnme B OCHOBE MPOMBIIUICHHOTO Croco0a IMOJydeHHs CepHOU
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. Haxoxenue cepel U €€ coeMHEHUN B Mpupoje. XUMHUYECKOe
3arpsi3sHEHUE OKPYXKAIOMIEH Cpelbl COCTUHEHUSMU Cepbl (KUCIOTHBIC JIOXKIH,

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

2.3

OO6miass xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, pacipoCTpaHEHHUE B IPUPOJIE,
¢dbuznueckue U XxuMudeckue cBoiictsa. Kpyrosopor azora B mpupojie. AMMHAK,
ero (usmyeckre M XMMHUYECKHE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3NYECKUE U XHUMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
(bu3uYecKkne W XHUMHUYECKHE CBOMCTBa (00ImME Kak MPEACTaBUTENs Kiacca
KUCIOT U cnenuduueckue). Vcnomp3oBaHue HUTPATOB M COJIEd aMMOHHS B
KauyeCcTBE MHUHEPAIBHBIX YIOOpeHHi. XUMUYECKOE 3arpsi3HEHUE OKPYXKarolen
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3arpsS3HEHHUE BO3AyXa, OYBbI

1 BOJIOEMOB)

2.4

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

MUHEPATBHBIX YI0OpEeHUN

2.5

OO6mas xapakrtepuctuka s1eMeHTOB |V A-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpPHbIE CTCINICHW OKUCJICHUS.  YTJIEpPOJ, aJUIOTPOIHBIC
Moau(UKAIMK, PACIPOCTpaHEHHE B MpUPOJE, (U3HUECKHEe U XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yriepona B mpupoje. OKCHIbI yriepoaa,
ux (usmyeckue W XMMHYECKHUE CBOICTBa, NEHCTBHE Ha KUBBIE OPraHU3MBI,
MOJIydeHUE U MPUMEHEHHUE. DKOJIOTUYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumote3a rno0anbHOTO MOTEIJICHUS KIMMaTa; MapHUKOBBIN
addekr. YronpHas KucioTa W €€ CONu, MX (PU3NYECKHE M XUMHUYECKUE

CBOﬁCTBa, MOJIy4CHHUEC U IPUMCHCHUC. KauecrBennas pCaKkius Ha Kap60HaT-




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

CEJILCKOM XO3IMCTBE

2.6

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

COEIMHEHUI

2.7

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

HCIIOJIb30BaHUA CTPOUTCIBHBIX MAaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU

2.8

XUMUYECKUN S3KCIIEPUMEHT: H3ydeHHe oOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJITHOM KHCIJIOTBI; IIPOBEICHUE KAaYeCTBEHHBIX PEAKUMN Ha XJIOpPHUA-
HMOHbI ¥ HAONIOJEHHE IPU3HAKOB HX IPOTEKaHMs; OIBITHI, OTpaKaIOIINe
¢u3nyeckue U XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COECAMHEHUH (BO3MOXKHO
HCIOJb30BAHNE BHIEOMATEPUANIOB); O3HAKOMJICHHE C o0paslamu XJIOpUAOB
(rasoreHn1I0B); O3HAKOMJICHHE C oOpaslaMu cepbl U €€ COeAUHEHUSIMHU
(BO3MOXKHO ~ HCIIOJIb30BAaHME BMJIEOMATEpUANIOB); HAOIIOAEHUE Hpoliecca
oOyriuBaHus caxapa IOJ JCHCTBUEM KOHLEHTPUPOBAHHON CEpHON KUCIIOTHI;
U3yYCHHE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON CEepHOM KUCIIOTHI, IPOBEAECHUE
KQueCTBEHHOM peakuuu Ha cyiab(paT-uoOH M HaAOIIOAEHUE Mpu3HaKa e€
NPOTEKaHUs; O3HAKOMJICHHE C (PM3UUYECKUMU CBOWCTBAMHM a30Ta, hocdhopa u ux
COEMHEHUN (BO3MOYKHO HCIOJb30BaHUE BHJEOMATEpUANIOB), 0OpazLaMu
a30THBIX U (ocOpHBIX y10OpeHuH; nonyyeHre, cooupaHme, paclio3HaBaHUe U
U3y4YEHUE CBOMCTB aMMMaKa; NPOBEICHHE KAuECTBEHHBIX DPEAKLMM HAa HOH
aMMOHUS U (QochaT-HOH U H3y4yeHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMO/IeHICTBHE KOHIIEHTPUPOBAHHON a30THOI KUCIOTHI C MeJbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHJICOMATEPUAIOB); H3YY€HHE MOJENeH KpUCTAIUIMYECKUX
peméTok anmasza, rpadura, ¢QymIepeHa; O03HAKOMJIEHHE C  MPOIEcCOM
azicopOLIMK PacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM
MPOTHBOra3a; MOJy4YeHHe, cOOMpaHHe, paclio3HaBaHWE U H3Yyu€HHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMpOBEJCHHE KayeCTBEHHBIX peakiuii Ha KapOoHaT- M

CUJIMKAT-UOHBI W HU3YYCHHUC IPU3HAKOB HX IMPOTCKAHUA; O3HAKOMIICHHUC C




HpOI[yKL[PICfI CHJIMKATHOM MMPOMBIINIJICHHOCTH; PCHICHUC SKCIICPHUMCHTAJIbHBIX

3a71a4 110 TeMe «BakHenine HeMeTajuIbl 1 UX COEIUHEHU

Mertannsl 4 ux COCANHCHUA

3.1

OO01ast XapakTepUCTHKA XMMHUYECKHUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nonoxenuss B Ilepuonnueckoi cucreMe XHMHYEeCKuX dnemeHToB ..
MeneneeBa u ctpoeHust aToMoB. CTpoeHre MeTauloB. MeTauinyeckas CBA3b U
METAJIMYECKass  KPUCTAIIMYECKass pem€TKa. OJIEKTPOXUMHYECKUH  psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKHE CBOMCTBA MeTauloB. O01ne crocoObl MOIy4eHUs
MeTayuioB. [loHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

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

COEeIUHEHNN

3.4

Illenoyno3eMenpbHbIE  METaabl MarHuii W KajJbllUi: TOJIOKEHHE B
[Tepuoanueckoit cucreme xuMuueckux anemMenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXxOXACHHE B Tpupojaec. DPU3MYECKHEe UM XUMHYECKHE CBOWCTBA
MarHus W Kajaplius. BaxkHeilmume coeauHEHUs KalbIus (OKCHUI, THIAPOKCHI,

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

3.5

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

AJIFOMHMHMHA

3.6

Keneso: nonoxenue B [lepuoguveckoit cucteme XuMmudeckux 3neMentoB [1.1.
MenpeneeBa; CTpOGHHE aTOoMa; HaxoOXKJICHHE B mpupoiac. Dusnueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuuabl, Tuapokcuabpl u conu xene3a(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XUMUYECKUH IKCTIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMy METaJJIOB U CIIABOB,
uX (U3MYECKUMHU CBOMCTBAMHM, H3yY€HHUE PE3yJIbTaTOB KOPPO3UHM METAIJIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0coOeHHOCTeH
B3aMMOJICHCTBUS OKCHJAA KajdblMsg M HATpus C BOJOM  (BO3MOXHO

HUCIIOJIb30BAHHUEC BI/IIICOMaTCpI/IaJIOB); HCCIeIOBaHNE CBOICTB XECTKOH BOJbI,




rmpoiiecca TOpPEHHUs Keje3a B  KUCIOpojAe (BO3MOXKHO — HCIIOJIb30BAHUE
BHJ/IEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMUSI KAU€CTBEHHBIX PEAKIMN HA HOHBI
(Maruust, Kanblius, amoMuHus, nuHka, skeneza(ll) u xenesa(lll), memu(ll);
HaAO0JIIO/ICHUE U OMMCAHUE TMPOIIECCOB OKpAIllMBaHUs IJIAMEHM MOHAMH HATpUs,
Kamusgd WM Kaiblusg  (BO3MOXKHO  MCIOJIb30BaHUE  BHJIEOMATEPHAIIOB);
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THAPOKCHJIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a/a4 10 TeMe «BakHeilre MeTamibl u

HNX COCIUHCHU

XHUMHS M OKpYKaroIias cpeia

4.1

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

OTpaBJICHUSIX

4.2

OCHOBBI  JKOJIOTMYECKOM  TPAMOTHOCTH. XUMUYECKOE  3arps3HEHUE
okpyxatomer cpeapl [1JIK. Pons Xxumum B pelieHuu 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHble MCTOYHMKH YII€BOAOPOAOB (Yrojib, MPUPOIHBINA ra3, He(Th),

MIPOIYKTHI UX MEpepaboOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydyeHue o0pa3lioB MaTepuanoB (CTEKIO, CIIaBbI

METaJJIOB, MOJIUMEPHBIE MAaTEPUATIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI 0CBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SBJICHUH MPUPOJbI, MOHUMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOILIell KyIbTypbl M HpPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMHUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax podecCHOHATFHON NEesTeTLHOCTH, CBI3aHHBIX C XHMHEH H
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHSIX
XHUMHUYECKOH HayKH, YTO TMO3BOJHT OOYYaIONIMMCSI PaccMaTpUBATh
XUMUIO Kak cepy cBoel Oynymiei mpodecCuoHaIbHOM AeSITEIbHOCTH
W ClieNlaTh OCO3HAHHBIM BBHIOOP XMMHUHU KakK MPOQPHILHOTO IMpeaMeTa

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHYCCKUX 3HaHHI>i, KOTOpas BKIIIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUUd COEIUHEHUs, pPEeaKUUu pas3lIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKkT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccOBas JOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBAasl A0S M MPOLIEHTHAs! KOHLEHTPALIUs
BEILIECTBA B PACTBOPE, AJIPO aTOMa, FIEKTPOHHBIN CIOM aTOMa, aTOMHAs

Op6I/ITaJ'IL, paauyCc aTromMa, BaJICHTHOCTb, CTCICHb OKUCIICHU,




XUMHUYECKasi CBS3b, JEKTPOOTPULATENBHOCTD, ITOJIIPHAs U HENOJIIpHAs
KOBAJICHTHAasi  CBs3b, MOHHAs  CBA3b, METAJUIMYECKAs  CBS3b,
KpUCTaJUIMYECKasl pelméTka (aroMHas, MOHHas, MeTajuIMJyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHOH, aHWOH, IEKTPOJIUT U HEIJIEKTPOJIUT,
IEKTPOJIUTUYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOro OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIMM,  OKUCIUTENb  H
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC pEeaKIvy,
CKOPOCTh XUMHYECKOW peakumu, kKatanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHnneneeBa, 3aKOH TMOCTOSIHCTBA

cocTaBa, 3aKOH ABOTajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH:

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaJUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHUUYCCKHUC 3HAHUS CO 3HAHHUAMU OPYIrUx

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MuC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

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

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

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHUMBOJHUYCCKOI'O
A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.TI HCOPraHN4YCCKUX BCLICCTB,

ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMH XUMHYECKOM




nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMC C YHCIOBBIMU XApPAKTCPHUCTUKaAMHU CTPOCHUSA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB MW 3apsna sijapa, oOlee Yucio
AJIGKTPOHOB), PACIPENCICHHEM JJIGKTPOHOB II0 JHEPrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NMEPHUOJIOB, KATTUS U KATBIIHS
[IpencraBnenue O  NEPUOJAMYECKOM  3aBUCUMOCTHM  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paguyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuognueckoit cucreme (B MalblX TE€PUOJAX H  TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 YMeHue knaccupuiupoBaTh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOpraHMYEeCcKHe BEleCTBa

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

8.1 BAJICHTHOCTh M CTEMEHb OKHUCIICHHS XUMHUYECKHUX 3JIEMEHTOB, 3apsj

' HOHA

8 BUJ XHMHYECKOW CBSI3W M THI KPUCTAIUTMYECKOM CTPYKTYpHl B

' COCTUHCHHIX

8.3 XapaKTep Cpeiibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHHM)

8.4 OKHCIIMTEIIb U BOCCTAHOBUTEIIH

9 YMeHne XapakTepu30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOJI, rpadur, aamas,

9.1 KpeMHHH, a3oT, docdop, cepa, XJIop, HATPUH, Kajauh, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE HX BOJHBIX pPAacTBOPOB (BOa,
aMMHAK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIbI M THIPOKCHIBI

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

. [11), okenapr yraepona (11 u 1V), xpemuus (1V), azota u dpocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBask KUCIOTa U UX COJIH)

93 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B

3aBUCUMOCTHU OT HUX COCTaBa MU CTPOCHUS, IPUMCHCHHUC BCIICCTB B




3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHHUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJICKYJISIPHBIE U HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YHCIIC:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX ~XUMHUYECKHE CBOWCTBA M3YyYCHHBIX KJIaCCOB
' (Tpynn) HEOpraHWYEeCKUX BELIECTB
10.4 MTOATBEPIKTAIONIUX TCHETHUECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHUTCIIbHYI0 MOJICKYJSIPHYIO ¥ MOJISPHYIO MAcCChl BEIIECTB,
' MacCCOBYIO JIOJIFO XHMHYECKOTO JIEMEHTA B COCTUHCHHUH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00hEM Ta30B
114 10 ypaBHEHUSAM XHUMHYCCKHX PEAKIMH W HAXOJUTh KOJIHYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWs (HaOmrozneHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBaHNE) NIPU U3YYEHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOpMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
122 Oe3omacHOM pabOThl C XMMHMYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYA0H U 1a00opaTOPHBIM 000PyIOBaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCETHEBHOM XKM3HU, MPAaBUJIAMH MOBEACHUS B LIESIX cOepeKeHus
o 3I0POBbSI M OKpYXKAIOUIel MPHUPOJHON Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KMBBIE OPraHU3MbBl OMPEAeNEHHBIX
BEIIECTB, CIOCOO0B YMEHBIICHUS U MPEAOTBPALICHUS HUX BPEAHOTO
BO3JCHCTBUSA
13 Hanvnune mpakTH4ecKUX HABBIKOB TUIAHUPOBAHMSI U OCYIIECTBIICHUS
CIEIYIOIIUX XUMUYECKIX IKCIIEPUMEHTOB:
W3Yy4YEeHUE U OMucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE
13.1 ¢  GU3NYECKUMH M XUMUYECKHUMH  SIBICHUSIMHU;  OIIBITHI,

HWILNTIOCTPUPYIOIUEC TPU3HAKHU ITPOTCKAHUA XUMHUYCCKHUX peaxunﬁ




13.2

U3y4eHHe CII0CO00B pa3/ieNieHus cMecel

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIy4eHHE
BOZOPOJA U M3YYEHHUE €r0 CBOMCTB; MOJIydEHHUE YIIEKUCIOTO ra3a u

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

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM J0JIed

PacTBOPEHHOTO BELIECTBA

13.5

[IPUMEHEHUE HHIUKATOPOB (;rakmyca, METHIIOpaHKa 5
(dbenondTanenHa) ais OMpeNENICHUS XapaKTepa Cpelbl B PacTBOpax

KHUCJIOT U LIEJI0Yen

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YUYECHHE B3aUMOJACUCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTajyla JpYyrMM M3 pacTBOpa  COJIH;
nccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATOMHUHHUS W

IMHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUI»; «INEKTPOIUTHYECKAS
IUcconMalnsay; «BakHellnne HeMeTaulbl W HX COCIUHCHHNN;

«Baxueinme MeTaJUIBI U UX COETUHEHUS)

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPH3HAKH
NPOTEKaHHS PEaKIMii MOHHOTO O0OMEHA; KAaueCTBEHHBIC PEaKIUu Ha
NPUCYTCTBYIOIIUE B BOJHBIX PAcTBOpax HOHBI: XJIOPHI-, OpOMUI-,
woaua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHBI,
THJIPOKCU/I-UOHBI, KATHOHBI aMMOHHSI, MarHusi, KJIbLUs, AJIFOMUHUS,

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

14

Ymenue:

14.1

IIPEACTABJIATE  PE3YIIbTATBI  OKCIICPUMCEHTA B (1)0pMe BBIBOJOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

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

OOBACHATH IMIPpUYNHBI MHOFOO6pa3I/IH BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

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

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH W llepuoandeckas cucTeEMa XUMHYECKHUX HIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

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

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

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

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

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

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

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

4.3

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

PAI HAIPSKEHUN METaIOB

4.4

®U3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

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

OKCHIO0B HEMETAJIJIOB

4.6

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

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

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

amM(pOTEePHBIX THIPOKCHUJIOB

4.8

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

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

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

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

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

CIIOCOOBI TMOJIYYCHHA MCTAJJIOB




4.12

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

XUMUYECKUE PEAKIINU

5.1

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

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUUCCKUX PJICMCHTOB

5.2

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

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

5.3

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

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHoro obmeHa. YCIOBHSI MPOTEKaHWs PEAKIM MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

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

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX 0XKOT'aX U OTPABJIICHHUAX

6.2

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

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHHS U X COCJAWHEHHN B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIUTBI UX OT KOPPO3HUU

6.4

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

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

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9THUJICH, Al€TUJICH, 3TAHOJI, TJIMICPUH, YKCYCHAasA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchbl (MaccoBOI) J10JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «lIpocBenienue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bub6mnorexa IIOK
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