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INOACHUTEJBbHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
COCTaBJIICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbpHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTaBIEHHbIX
B ®I'OC OOO, a Takxe Ha OCHOBe (enepanbHON pabouell mnporpammsl
BOCITUTAHUS U C yIETOM KOHIICIIIIUN MTPETOTaBaHusI yIeOHOTO TIPeAMETa « X UMM
B 00pa30oBaTeNIbHBIX Opranu3anusax Poccuiickoit deaeparuu.

[Iporpamma mo XuMuU MaéT MPEACTABICHHE O IENSIX, OOIIEH CTpaTeruu
OoOy4eHMS, BOCTHUTAHUS M PAa3BUTHUA OOYYAIOIMIUXCSA CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHaBIMBaeT  o0sA3aTeNbHOE  MPEAMETHOE CoJIepKaHue,
IpeayCMaTpuBaeT paclpeleieHue €ero Mo KilaccaM U CTPYKTYpUPOBAHUE 10
paznenaM M TeMaM MPOrpaMMbl TIO XHMHH, OMNPENEseT KOJWYECTBEHHbIE U
KauyeCTBEHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATEILbHOCTh ~ M3YYEHUS XHUMHH C yY4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TIpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00y4YarolMXCsi, ONpeaeNsseT BO3MOXHOCTH MpeAMeTa IS
peanuzanuyu TpeOOBaHUM K pe3ysbTaTaM OCBOEHUsS OCHOBHOM oOpa3oBaTelbHOMN
IpOrpamMMBbl Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TaKyKe TPeOOBaHMIA K
pe3yabTaTaM oOy4YeHHSI XMMHUH Ha YPOBHE TIEJIeH U3yUeHUsI PEeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIBHOW JEATEILHOCTH O00ydYaromerocs MO OCBOCHHIO
y4eOHOT0 CoAepIKaHUSI.

3HaHWE XHUMHHM CIYXXUT OCHOBOM it (OPMHUPOBAHMS MUPOBO33PEHUS
O0Oy4JaroIierocs, €ro MpeICTaBICHU O MaTepUaIbHOM €IUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (GOPMHUPYEMbIE XUMHUEH TPEACTABICHHUS O B3aMMOIIPEBPAIICHUIX
SHEPrud U 00 DBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEHICHUs TI100aNbHbIX
npo0JeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUYECKOM,
MUIIEBON U KOJIOTUYECKON 0€30MacHOCTH, MPoOIIeM 3JpaBOOXpaHEHHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  peald3alldid  BO3MOXKHOCTEH i1  CaMOpa3BUTHUS U
dbopMHpoOBaHUs KYJIBTYPbl JUYHOCTH, €€ 001IeH U GyHKIIMOHATBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MBINLJICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CaMOCTOSTEIHHOW Y4EOHOW JIESATEIbHOCTH,
OKCIICPUMCHTAIILHBIX M HCCICIOBATEIBCKUX YMEHUM, HEOOXOIWMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHAITBHON JEATEIHHOCTH;

3HAKOMHUT CO CHenUu(UKON HaydHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHNUN €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YJarOIITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAyYHBIM 3HAHUAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE
o0Opa3oBaHHE 00yYarOIIUXCS.

JlaHHbBIC HaIpaBJICHUS B OOYYEHHM XHMHH OOECIICUMBAIOTCS CIEMU(PUKON
comepkaHusl  y4eOHOTO  TMpeaMeTa, KOTOPBIM  SBIAETCS — TIEAarOorMuecKu
aJIalTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKU XMMHUU Ha ONPEeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 001IIeT0 00pa30oBaHUs OPHCHTHPOBAH Ha
OCBOEHHME OOYYaIOIIMMHCS CHCTEMbl NEPBOHAYAIBHBIX MOHATUNA XMUMHH, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUHN
OPraHuYeCKON XUMHH.

CTpykTypa coaepaHus MPOrpamMMbl MO0 XUMHH Cc(opMUpoBaHA Ha OCHOBE
CUCTEMHOT0 mojxoja k e€ u3ydyeHuto. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUNA O XUMHYECKOU
peakuuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI TI0 TPHUHIIUITY
MIOCJICTIOBATEILHOTO PA3BUTHS 3HAHUH HA OCHOBE TECOPETHUUECKUX MPEICTABICHUN
pPa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYCHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona J[. . MeHnjeneeBa kak OCHOBHOT'O 3aKOHA XUMMHH;

— YYEHHUS O CTPOEHUHU aTOMa M XUMHUIECKOU CBSI3H;

— TpencTaBieHU 00 JIEKTPOJUTHYECKON JHUCCOIMAIIMK BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEOBATEIHHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITONHSS (GYHKIUM OOBSICHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS W TOTYYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (hOPMHUPOBAHUIO
MPEACTABICHUS O XUMUYECKON COCTABIISIFONIEH HAyUYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTEMHOW TMPHUPOJBI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO W
METO/JaM TIO3HAHWS B Hayke. M3ydeHHe XUMUHU TPOUCXOJIUT C TPUBIICUCHUEM
3HAHMM W3 paHee W3YUYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpyKalomui MUY,
«buosorus. 5—7 xiacce» u «Pusuka. 7 Kinace».

[Ipy wu3yyeHHH XUMHHM TNPOUCXOAUT (HopMUpOBaHME 3HAHUN OCHOB
XUMUYECKOH HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOMN
JEATEILHOCTH YEeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOHM KYJBTYPBHI.
3amaya yuyeOHOTO mpeaMera COCTOUT B (OPMHPOBAHUM CHUCTEMBI XUMHUYECKHUX
3HAHUN — BaXHEUITUX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JIOCTYIIHBIX 00OOIIEHUIT MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



NPUOOIIEHUHM K HAyYHBIM METOJaM I[IO3HAHHWS TIPH HU3YYCHUU BEIIECTB U
XUMHUYECKUX PEAKIUi, B QOPMUPOBAHUH U PA3BUTUU TTO3HABATEILHBIX YMEHUN U
UX TPUMEHEHHH B Y4eOHO-IIO3HABATEIbHOM U y4eOHO-HCCIIEI0BATEIbCKOM
JESTEIbHOCTH, OCBOCHHM TIPaBWJ O€30MacHOro OOpalleHusl C BEIIeCTBAaMH B
MMOBCEIHEBHOM XKU3HU.

[Tpu U3yyeHNH XUMUU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs BaXKHOE
3Ha4YeHHe NMPUOOpeNn TaKue 1IeJd, KakK:

— (GOpMHPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEJIbBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KH3HU;

— HampaBJICHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIIeHUE
o0ydaromuxcsi K CaMOCTOSATEIbHONW MO3HABATEIbHOM JESTENIbHOCTH, HAay4HbBIM
METOJIaM TMO3HaHUsA, (GOPMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecrieueHne yCIOBUA, CITOCOOCTBYIOIMUX MTPUOOPETEHUIO 00YUAIOIIIUMUCS
OTbITa Pa3HOOOpPa3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHMS, KITFOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIICTCHIINI), UMCIOIMNX YHUBEPCATHLHOE 3HAYCHUE IS
Pa3IMYHBIX BUJOB JIEATEIHHOCTH;

— ¢opmupoBanne o00meld (YHKIMOHAIBHOH H  €CTeCTBEHHO-HAyIHOMN
I'PaMOTHOCTH, B TOM UHCJI€ YMEHUUA OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY>KaloIlIer0o MHUpa, UCHOJNB3Ysl 3HAHUS M OMbIT, MOJYYCHHBIE NMPU H3YyUYECHUU
XUMUHW, TPUMEHATh WX TPH PEIICHUH MpoOJeM B TOBCETHEBHOW >XH3HU U
TPYIOBOH ACSITEILHOCTH;

— (QopmupoBaHne y O0Oydaromuxcs T'yYMaHHUCTHYECKHX OTHOILICHUH,
NOHMMAHUA LEHHOCTH XUMHUYECKHMX 3HAHUU JUIS BBIPAOOTKH HKOJIOTHYECKU
1eJIeco00pa3HOro MOBEAECHHUA B OBITY M TPYAOBOM JEATENBHOCTH B LEISX
COXPaHEHUS CBOETO 37J0POBbS U OKPY’KaIOILEH IPUPOIHOM Cpeabl;

— pa3BUTHE MOTHUBALIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHMSI OOILEYEIOBEUECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBbIOOpY MpOQWIs W HANPaBICHHOCTH JajbHEHIIero
oOydJeHMUS.

OOmiee YuCiIO 4YacoB, OTBEAEHHBIX I HW3YYEHUs XHUMHUU HAa YpPOBHE
OCHOBHOTI'0 00111€T0 00pa3zoBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPKXAHUE OBYYEHUA

8 KNIACC

IlepBoHayajibHble XUMHYECKHE TIOHATHUS

[Ipenmer xumuu. Poib XUMUU B )KU3HU YETIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemiecTtBa. Du3nueckue CBOMCTBAa BENMIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsiTHE O MeToAax MO3HAHWA B XUMHHU. YHCThIE BEIIECTBA M CMECH.
Crioco0nI pa3jeneHus cMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CloXKHbBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKUX DIJIEMEHTOB.
3akOH TMIOCTOSHCTBA CcocTaBa BenlecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca. MaccoBast 10711 XUMHAYECKOTO JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosnb. MoisipHast macca. B3auMocCBsI3bp KOITMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTMHEHUN.

Pu3nyecKre U XMMAYECKUE SBJICHUA. XUMHUUECKAs PEaKLUs U €€ PU3HAKH.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccupuxarms
XUMUYECKUX PEAKITU (COCTUHEHMUS, Pa3IOKCHHUS, 3aMeIeHHUs, 0OOMEHA).

Xumuueckuu IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJIOH, MpaBuiiaMu padOoThI B 1abOpaTopuu U
npuémMamMu oOpalieHus ¢ J1abopaTOpHBIM 000PYIOBAHUEM, U3YUYEHHUE U OMHUCAHKE
bU3MYEeCKUX CBOWCTB O0pa3llOB HEOPTAaHWMYECKUX BEIIECTB, HAOIIOICHUE
busndeckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE U KOHJEHCAllMs BOJbI) U XUMHUYECKHX (TOpEHUE CBEYM, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCTIOTON) SIBICHUH, HAOII0ICHUE U
OMMCAHUE TPU3HAKOB MPOTEKAHUSI XUMHYECKUX peakiuil (pas3iokeHue caxapa,
B3aMMOJICCTBUE CEPHON KHCJIOTHI C XJOPUIOM Oapusi, pas3lIoKEHUE THIPOKCHIA
meau (I1) npu HarpeBaHuu, B3aMMOJIEUCTBHE Keme3a ¢ pacTBopoM cosn menu (11),
U3Y4YEHUE CIOCOOOB pa3/elieHuss CMecel: ¢ TMOMOIIbI0 MarHuTa, (uiIbTPOBAHUE,
BbINIAPUBAHUE, JUCTHILISALINSA, XpoMaTorpadusi, MpoBeIeHUE OYUCTKH TOBApPEHHON
COJIM, HAOJIOJICHME W  ONKHCaHWE  pPe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHuE MOJEJeHd MOJIEKYJI
(I1apOCTEePIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopong — 3ieMEHT U MpoOCToe
BellecTBO. HaxoxneHnue kuciopoga B mpupoje, (U3MUECKUE M XUMHUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenne kucmopoma. CrnocoObl



MOJIYYeHHUS] KHUCIOpojia B J1abOpaTOpuud W TPOMBIIUICHHOCTH. Kpyrosopor
Kucaoposa B mpupoe. O30H — ayIoTponHas MOAU(PHUKALUS KUCIOPOIa.

TemnoBoil 3¢(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpaBHEHMUS,
DK30- M DHAOTEPMHYECKHE PEAKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/IyXa, yCWJICHUE NTApHUKOBOTO 3 deKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bomopon — nanemeHT M mpocroe BemecTBo. HaxoxaeHue Bojgopoaa B
npupose, GU3MYeCKue ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHEe, CIIOCOObI
nosydeHusi. KHciioTel U CoJn.

MomnsipHbiii 00bEM ra3oB. PacuéTbl M0 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbL. Boma Kak pactBoputelib. PacTBOpHI.
HacpllieHHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jis BEIIECTBA B paCTBOPE. XUMUUYECKUE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponp pacTBOpOB B IpUPOAE U B KU3HU YeJIOBEKAa. KpyroBopoT BOJIbI B IPUPOJE.
3arps3HeHue NpUpOoIHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannyecknx coemnuHenuit. Oxcuapl. Knaccuduxarus
OKCHJIOB:  coyeoOpa3ytonue (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHbIE) W
HeconeoOpa3yromue. Homenkiatypa okcuaoB. @Dusmueckue M XUMHUYECKHE
CBOMCTBa OKCUJIOB. [lonydeHne okcuIoB.

OcHoBanus. Knaccudukarnuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. Homenkmarypa ocHoBaHui. PU3NYECKUE U XHMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucior. @usnyeckue u
XUMHUYECKUE CBOMCTBA KHUCIOT. Psp axktuBHoctn mertaimnoB H. H. bekerosa.
[TonydeHue KUCIIOT.

Conu. Homenknatypa coneil. ®u3znueckue U XUMUYECKHUE CBOWCTBA COJICH.
[lonyuenue coien.

['eHeTMyecKas CBSI3b MEXKAY KJIaCCaMU HEOPTraHUYECKUX COCTMHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEIETICHUE COIEPHKAHUS KHCIOPOa B BO3/IyX€, MOIYUYEHUE,
coOupaHue, pacrno3HaBaHWE W M3YYEHHE CBOMCTB KHUCIOPOJa, HAOIIOACHUE
B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUSI BO3HMKHOBEHHUS U
MpeKpalieHus TOpeHus (moxapa), O3HaKOMJIEHWe C oOpa3liaMu OKCHUJIOB U
ONKMCAHUE HX CBOWMCTB, MOJYy4Y€HUE, COOMpaHUE, PACMO3HABAHUE U HU3YUYCHUE
CBOMCTB BojiOpojAa (ropeHue), B3aumojeiicTBue Boaopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIB30BaHUE BHAEOMaTEpHaAIOB), HaOM0AeHUE 00pa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBaHHWE OCOOCHHOCTEM pacTBOPEHHS BEILECTB C
pa3IMYHOM PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOM
MacCOBOM J10J€M PaCTBOPEHHOIO BEUIECTBA, B3aUMOJICHCTBUE BOJIbI C METAJITIAMHU
(HaTpyeM ©  KaJbllueM) (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBaHNE O0pa3l0oB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJIOICHNE N3MEHEHHS OKPACKU MHAMKATOPOB B pACTBOPaX KUCIIOT U IIEJIOYEH,
u3ydyeHue B3zaumopenctBus okcuaa meau (II) ¢ pactBopom cepHON KHCIOTHI,
KHCJIIOT C MeTajulaMHi, pPEaKkUWil HEUTpAIM3alHH, IOJIYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHWE OJHOIO MeTajula JPYIMM M3 PacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaxHeWmme Kiacchl HEOPraHHUYECKUX
COECIMHEHUID.

Ilepuoanueckmnii 3akon wu Ilepuoamyeckasi cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBA3b.
OxHCIANTEIbHO-BOCCTAHOBUTE/IbHbIC PEeaKIUN

[lepBble TOMBITKM KiIAcCU(PHUKAMA XUMHUYECKHX dJeMeHTOB. [loHsTHE O
rpynnax CXOAHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEJIbHBIE METAJLIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIEe 00pa3yoT aM(poTepHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnonnueckuit 3axoH. llepuoanueckas cucteMa XUMHUYECKUX IIEMEHTOB /I,
HU. MenneneeBa. Koporkonepuoanass W JJIUHHONEpHOAHAs  (OpMBI
[Teprnoanueckoit cucrembl xuMuueckux 3yemeHToB 1. . Menaeneesa. [lepruobl
u rpynnbl. OU3WUecKuid CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX snep. M3oTonsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 00O0JIOYEK aToMOB TepBbIX 20 XUMHUYECKUX DJIEMCHTOB
[Tepuomuueckon cucremsl . M. MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nonoxeHuro B [lepuonnueckon cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPaJANyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U MEPUOJaM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHS HAaykh U npaktuku. [[. . MenneneeB — yd€HbI U
IPaKIaHUH.

Xumuyeckasi cBa3b. KoBajieHTHass (mosisipHass W HEMOJISIpHAsi) CBSI3b.
DJIEKTPOOTPHULIATEIIBHOCTh XUMUYECKUX 2JIEMEHTOB. MIOHHAs CBSI3b.

Crenenb  okucieHus.  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIE  PEAKIUU.
[Tponiecchl OKUCIIEHNS U BOCCTAaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3IOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUJPOKCUIA I[IMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEaKLUN
(ropeHue, peakiu pa3ioKEHUs, COCTUHECHHUS).

Mesicnpedmemmnbwie ceaszu



Peanu3zanmsi MeXnpeaMETHBIX CBSI3€M MPU WM3YYEHHH XUMHHM B & Kiacce
OCYIIECTBJISIETCS 4Yepe3 HKCMOJIb30BaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATHM, TAK U TIOHSATHI, SIBISIOIINXCSI CACTEMHBIMU JIJI OTJAEIBHBIX NPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIMKJIA.

OO011ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYUYHbIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHallu3, CHHTE3, KiIacCuUKalMsI, TEePUOJAUIHOCTh, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJICJIIMPOBAHNUE, U3MEPEHHE, MOJEND, SIBJICHHUE.

dusuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMbI, PAJMOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUM 3apsji, BEUIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHHME BEIECTBa, ra3, (PU3MYECKUE BEIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: gporocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpaIbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKOIAEMBbIE, TOTIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasA peakuus

[lepnonnueckuit 3axoH. llepuoanueckas cucteMa XUMHUYECKHUX AIIEMEHTOB /.
N. MenneneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, KM, KajlblUsd W HX
COCOMHEHU B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckoi
CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUJIbI XMUMHUYECKOW CBA3U. THUIBI KPUCTALIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKHA U
BHJIa XUMUUYECKOM CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKUX BEIICCTB. XUMHUYCCKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJlacCaM HEOPraHUYECKHUX
COCJIMHCHUH, TEHETUYECKasl CBSI3b HECOPTAHUYECKUX BEIICCTB.

Knaccudukanus XuMUIECKUX peakIuii 1Mo pa3InyHbIM IIpHU3HaKaM (TI0 YUCITy
U COCTaBy YYacCTBYIOIIUX B PEAKIMHM BEIICCTB, MO TEIIOBOMY 3(dekTy, 1o
W3MEHECHUIO CTEMEHEH OKHUCICHUS XWMHYECKUX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
Y4acTHUIO KaTaln3aTopa). IK30- U SHI0TEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonarne o ckopocTh XuMUuyeckoil peakiuu. [loHsTHe 00 00OpaTHMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [[oHATHE O TOMOTEHHBIX W TE€TEPOTCHHBIX
peakuusix. [lonstue o katanuze. [lIoHsTHE 0 XUMUYECKOM paBHOBEeCUU. DAKTOPHI,
BIIMSIOIINE HAa CKOPOCTh XHMMHUYECKOM PEAKIMU M TOJIOKECHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JJICKTPOHHBIM  OajlaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHOM ~ PEAKLIHH. CocraBienue YPaBHEHHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUi C HCIOJb30BAHUEM  METOJIa
3JIEKTPOHHOIO OaJiaHca.

Teopus 37EKTPOIIUTUYECKON JUCCOLMALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MexaHnW3M AUCCOLMALMM BEUIECTB C Pa3JIMYHBIMU BUAAMU
XuMHUueckol cBsi3u. CteneHb aucconuanuu. CibHBIE U CJIa0bIe AJIEKTPOTUTHI.

Peaxiiuu nonHoro oo6MeHa. Y ciioBHs MPOTEKAHMS pPeaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HWOHHBIE YypaBHEHUsA peakiui. CBoOIICTBa KHUCIOT,
OCHOBAaHMI W coJell B CBETE€ MPEJACTaBICHUNA 00 BIEKTPOJIUTUYECKOU
nuccounanuu. KauectBeHHbIE peakiiuy Ha MOHBL. [loHsATHE O THAPOIN3E COJEN.

Xumuueckuui IKcnepumenm:

O03HAKOMJIEHHE C MOJEISIMU KPUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIIECTB — METAJUIOB M HEMeTauioB (rpaduTa M anmasa), CIONKHBIX BEIIECTB
(xJopuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakinu
OT BO3JCUCTBUS PA3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOINPOBOAHOCTU
pacTBOPOB BEIECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, IIEJIOYeld U COJIeH
(BO3MOXKHO  HCHOJB30BAaHUE BHUJEO MAaTEpPUAIOB), MPOBEACHUE  OIbITOB,
WUTIOCTPUPYIOIINX ~ MPHU3HAKW  MPOTEKaHHUS  peakuuid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHME Ta3a, O0Opa30BaHWE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakMH Pa3joKEHHs, COCAUHEHUs), PAaCllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOILIBIO KAaYECTBEHHBIX pEAaKUUHd Ha HOHBI, pELICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue u (pU3HUECKHE CBOMICTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHYECKHME CBOWCTBA HAa MpPUMEpEe  XJopa
(B3auMOJIEHICTBUE C METalJIJaMH, HEMeTaJllaMH, UlejiouaMu). XJIOPOBOJIOPOA.
ConsiHast KHCIOTA, XMMUYECKHE CBOMCTBA, IOJy4eHHE, NpUMEHeHue. JlelicTBue
XJOopa W XJIOPOBOJOPOAA HAa OPraHU3M 4YEJIOBeKa. BaxHeumme XI0opuabl U HUX
HaXO0KJEHUE B MIPUPO/IE.

OOmas xapakTtepucTuka 3neMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHune u (pU3MUEecKHe CBOICTBa
IPOCTHIX BEIIECTB — KUCIOPOJA U cepbl. AJJIOTPONHbBIE MOAU(DUKALIMNA KHUCIOPOIa
U ceppl. XUMHUYECKHe CBOiCcTBa cepbl. CepoBOAOPOM, CTpoeHue, (pu3uveckue u
XUMUYECKHE CBOMCTBA. OKCHABI Cepbl KaK MPEIACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kmciora, (QHU3MUYECKHEe W XHMHYECKHE CBOMcCTBa (00mIME Kak
MPEACTaBUTENST KJjacca KHUCJIOT U crnenuduyeckue). XUMHUECKHE PEakiuu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MONYYeHHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCHOTHL. CONM CEpHOM KHUCIIOTHI, KAYECTBEHHAs PEAKIINs HA



cynbgar-uoH. HaxoxxneHnue cepbl M €€ coequHEHH B mpupone. XUMHUECKOE
3arpsi3HEHUE OKpPYXaloUlel Cpelbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JI0XK]IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPeJOTBPAILICHHUS.

OO6mias xapakTtepucTuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacnpoCTpaHEHUE B MHPUPOJE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopot a3ora B npupojie. AMMHaK, ero
duznyecKkre 1 XUMUYECKUE CBOMCTBA, MoJydeHre U npuMeHenue. Cou aMMOHUS,
ux (pu3mUeckre U XMMUYECKHe CBOMCTBA, MpuMeHeHue. KaduecTBeHHas peakius Ha
VMOHBl aMMOHUS. A30THas KUCJIOTa, €€ IOoJydyeHue, (pU3sM4ecKkue U XUMUYECKUE
cBOMcTBa (0OIIME Kak TMPEACTaBUTES Kjacca KHUCIOT U  creruduueckue).
Hcnonp30BaHWe HUTPATOB M COJEM AaMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopenuit. XumMuueckoe 3arpsa3HeHre OKpY Karolle cpe/ibl COeIMHEHUSIMHU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHHWE BO3AyXa, MHOYBbl U BoxoéMoB). docdop,
ajutoTpornHeie Moaudukanuu docdopa, huznueckue U XMMUYECKHE CBOMCTBA.
Oxcun hocdopa (V) u bochopHas kucnota, Pu3nyeckre 1 XUMAYECKUE CBOMCTBA,
nosyuenue. Mcnons3zoBanue GpocdaroB B kKaueCTBE MUHEPATbHBIX YAOOPEHUI.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTE€pHblE  CTENEHU  OKHUCIECHUA.  YIJIEpOJ,  aJUIOTPOINHbIE
Moau(pUKalMKM, PpacIpoCTpaHEHHE B MpPUPOJE, (PU3MUECKHME U XUMUYECKUE
cBoiicTBa. Ancopouus. KpyroBopot yriepoaa B nmpupojae. OKCHabl yriepoa, ux
dusznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha J>KUBBIE OPTraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYECKHE IPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza ri00anpbHOrO TMOTEIUIEHUs KiIuUMaTa, MNapHUKOBBIN
3¢ ¢deKkT. YTonbHas KUCIIOTa U €€ COU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
noilyuyeHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHayasbHbBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yraepojia (MeTaH, 3TaH, STUJIEH, alleTUIIEH, 3TaHOJ, IITMUEPUH, YKCYCHAs KUCIIO0TA).
[IpuponHble WCTOYHUKH YTIAEBOAOPOAOB (Yroib, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHl MX TepepaboTku (OeH3MH), UX pOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTrie 0 OMOJIOrMYECKU BaXKHBIX BEIIECTBAX: )KUpaX, OeJIKax, yrieBoJax — v Uux
poiiu B KM3HM 4YelloBeKa. MarepualbHOe €AMHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COCIMHEHHIA.

KpeMHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHUE H
npuMmenenue. CoenuHeHUs KpeMHus B mnpupoje. OOmme mnpencraBieHUs 00
okcuzne kpemHus (IV) m xpemuueBod kuciore. CHIMKaThl, UX HCIOJIb30BAHHE B
OBITY, B NMPOMBIIUIEHHOCTH. BaxkHeillllne CTpOUTENbHbIE MaTepuajbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpobmeMbl 0e30MacHOro KCIOIb30BaAHUS
CTPOUTEIIbHBIX MATEPUAJIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpa3lioB HEOPraHWYECKUX BEUIECTB, CBOMCTB COJSIHOM KHUCIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX PEAKIIU Ha XJIOPUJI-MOHBI U HAOJIIOJICHUE PU3HAKOB
WX TPOTEKAHWs, OIBIThI, OTpaKaIIKMe (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
TQJIOTEHOB W WX COCJAMHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BHUICOMATEPUATIOB),
O3HaKOMJIEHHE ¢ oOpa3laMu XJOpPUAOB (TAJOTEHUIOB), O3HAKOMJIEHHE C
oOpasmaMu  ceppl MU €€  COeAUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), HAOJIOICHUE TIpoliecca OOYTJIMBaHMS caxapa MoJi JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEPHON KHUCIIOTHI, TPOBEACHUE KAYECTBEHHON PEaKIMy Ha CyJb(aT-
WOH U HaONIOZIcHUE Mpu3HaKa €€ MPOTEKAaHHs, O3HAKOMIICHHE C (DU3MYECKUMU
cBOMcTBaMU a30Ta, ¢ochopa W HX COEAUHECHHM (BO3MOXKHO HCIIOJIB30BAHUE
BUJICOMATEPHAIIOB), O0Opa3iiaMu a30THBIX U (OChHOPHBIX YI0OpEeHUM, MOTydeHHE,
coOupaHue, pacro3HaBaHWE W M3YyYCHHE CBOWCTB aMMHaKa, IPOBEIACHHE
KaueCTBEHHBIX PEAKIIMH HA MOH aMMOHHUSI B pocdaT-uOH U N3yYeHUE PU3HAKOB
UX MPOTEKAHUSI, B3AUMOJICHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BAaHUE  BHJIEOMATEpPHAIOB),  W3Y4Y€HUE  MOJeyeH
KPUCTAUTMUECKUX PEmIETOK anmasa, Tpadwura, ¢ywiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOrasa, MOJy4eHHe, COOMpaHHue, paclo3HABaHUE U M3YyUYCHHE
CBOMCTB YTJIEKHUCIIOTO Tra3a, MPOBEJACHUE KAYECTBEHHBIX peakluid Ha KapOOHAT U
CWIMKAT-UOHbl M M3Yy4YCHHE TMPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PELICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenIe HeMeTauibl U UX COCUHCHUSD.

MeTtasiibl M X COeTUHEHUS

OO61mast XxapaKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
uX TmonoxkeHus B llepumogmdeckor cucremMe XuMHYecKux dneMeHtoB /[l .
MenneneeBa u ctpoeHus atomoB. CTpoeHHE METaIOB. Mertamiudeckas CBA3b U
METaJZIMYecKasi ~ KpPUCTAUIMYECKasi  pemieéTka.  DJIEKTPOXUMUYECKUUA Pl
HaMpsHKEHUN MeTauioB. @U3nyecKre U XUMUYECKHe CBOMCTBa MeTaiioB. O01ue
CrocoObl ToNydeHus: MeTaioB. [loHATHE O KOPPO3UM METAJIOB, OCHOBHBIC
CrocoObl 3auUThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MIPOMBIILJICHHOCTH.

[Ilenounsie mMeTayuibl: nojgoxeHue B Ilepuoanyeckon cucremMe XUMHYECKUX
sanementoB [[. M. MeHnneneeBa, cTpoeHME HMX aTOMOB, HAXOXKJIECHHE B IPUPO/IE.
duznyueckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpust v Kanus). OKCUIbl U



TUAPOKCUIBI HATpusi W Kauus. [IpuMeHeHWe IeNOYHBIX METaNIOB M HX
COCUHCHMMU.

IIlenoyHo3emenbHbIE METAJUIBI MarHuid M KaJblMK: IIOJIOXKCHUE B
[Teprnonnyeckoil cucreme xumudeckux snemeHtoB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHHE B pupojie. DU3NdecKkrue 1 XMMUYECKUE CBOMCTBA MAarHUS
U Kanbliusa., Baxuelmmie coeauHEHWS KalbIus (OKCHJ, THIAPOKCHI, COJIH).
XKécTkocTh BOJBI U CIOCOOBI €€ YCTPaHEHUS.

AJIIOMUHUIN: TTO1I0’KeHKE B [IeproAM4ecKoi CUCTEME XUMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHUE aToma, HaXOXIACHUE B Ipupone. Pusnyueckue u
XUMHUUYECKHE CBOMCTBA altoMUHUS. AMMOTEpHBIEC CBOMCTBA OKCHJIA U THIPOKCH 1A
aJIIOMHUHMS.

Keneso: nonoxenue B lleproanueckon cucCTeMe XUMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHME aTOMa, HaxOXKAeHWE B mpupoac. PuU3MUYECKHE WU
XUMHUUYECKHE CBOMCTBA xkeme3a. OKCHIbl, THAPOKCUIBI U coiin xkenesa (1) u sxenesa
(IIT), nx coctas, CBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMu METAUIOB W CIUIaBOB, WX (PU3MYECKUMHU
CBOMCTBaMH, M3Y4Y€HHE PE3YyJbTaTOB  KOPPO3UHU  METAIOB  (BO3MOKHO
HCIIOJIB30BAaHNE BHUJEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJIA
KaJIbI[MSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHUATIOB),
WCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJIE3a B KHUCIOPOJE
(BO3BMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHAIOB), TMPU3HAKOB  MPOTEKaHUS
Ka4ECTBEHHBIX PEAKIMM Ha WOHBI: MAarHus, KajJbliMs, aJIIOMUHMS, IIUHKA, >Kelie3a
(IT) u xene3a (III), meau (1), HaGMrOIEHNE U ONTMCAHUE TTPOIIECCOB OKPAIIUBAHUS
IJJaMEHH MOHAMU HATpus, Kalus M Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUAPOKCHIA ATTFOMUHUS
Y TUAPOKCHUA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «BakHenme
METAaJJIbl U UX COCIMHCHUS.

XHMUA ¥ OKPYKAKOIIAS cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOM JKU3HM YEJIOBEKa. be3omacHoe
WCIIOJIB30BaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBasi momomib mnpu
XUMHYECKUX 05KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIehd cpeabl (MpeaenbHas T0mycTUMAast
KOHIIeHTpalus BemiecTs, gaiee — [IJIK). Pons XuMuu B pellieHU 3KOJI0TUYECKUX
npoOaem.

Xumuueckuii Ikcnepumenm:

H3yueHHe OO0pa3loB MaTepHaIOB (CTEKJO, CIUIABBI METAJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnbnie ceaszu



Peanuzanusi MeXIpeIMETHBIX CBsI3€M NMpU H3YYEHUM XMMHM B 9 Kiacce
OCYIIECTBIISIETCS 4E€pe3 HCIOJb30BaHHE KaKk OOIIUX €eCTECTBEHHO-HAYUYHBIX
HNOHSTHUN, TaK U MOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMU JJIs1 OT/IEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOmue ecTecTBEHHO-HAYyYHbBIE TMOHSATHS: HAYYHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHHTE3, KIacCUpUKaLUsi, NEepUOJAUYHOCTb, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHSI, MAaTEPUAIIBI.

dusuka: marepus, aTroM, O3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHI,
U30TONBI, PAIHMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUI 3apsl, NPOBOAHUKH,
NOJYNPOBOHUKH, AUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHUE BELIeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
peméTka, CIulaBbl, (U3NYECKHE BEIMYUHBI, €AMHULBI U3MEPEHUs, KOCMHUYECKOe
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
yI00peHusi, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATeNIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MUHEpaTbl, TOPHbIE MOPOJIBI,
N0JIE3HbIE UCKOIIAeMble, TOTITUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOT'O  OOIIETO
o0pa3oBaHMsl JOCTUTAIOTCS B XOA€ OOyYeHHs XHMHUU B €JUHCTBE y4eOHOU U
BOCIIUTATEILHOM JACSATEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUMCKUMU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMH B
oOlllecTBE MpaBWIaMd W HOPMAaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHSA U COITUATHM3AIINN 00YUaIOIIUXCSl.

JIM4HOCTHBIE  pE3yJbTAaThl  OTPAXAIOT  TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCSI CHUCTEMON TO3UTHBHBIX IICHHOCTHBIX OpHEHTallMi W
pacIIMpeHue OIbITa JeATeIbHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHMOTHYECKOr0 BOCTIMTAHUSA

[IEHHOCTHOT'O OTHOILICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, MOHUMAHMS 3HAYCHUS XUMUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 OOIIeCTBa, CMOCOOHOCTH BIIAJIETh JIOCTOBEpHOM HH(oOpMaruen o
MEePEIOBbIX JOCTHKEHUSIX W OTKPBITUAX MHPOBOH M OTEUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHUCTBE MUpa U OOIIECTBA;

2) rpamJaaHCKOr0 BOCIIMTAHUSA:

MPEJCTABIICHUS O COIMAJIBbHBIX HOPMax M TNpaBUaX MEKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOHMCCIICIOBATEIbCKOM,  TBOPYECKOM W JIPYTMX  BHJAX
JESATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM IEATEIBLHOCTH TPH
BBITIOJITHCHUHM YYCOHBIX, TO3HABATEIbHBIX 3a/a4, BBITIOJIHCHAN XUMHUYECKHUX
AKCTIIEPUMEHTOB, CO3/IaHUHU YUEOHBIX ITPOCKTOB, CTPEMJICHHS K B3aUMOTIOHMMaHUIO
W B3aUMOIIOMOIIM B TIpPOlleCC€ OTOM Yy4eOHOM JeATeNTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEJEHUE M TIOCTYNKH CBOUX TOBAPHUILEH C TMO3UIUHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 IO3HAHUA:

MHUPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE U XMUMHUYECKOW pEeaKkuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBJISIOIINE
OCHOBY I TIOHUMaHHWs CYIIHOCTH HAyYHOW KapTHUHBI MHpPA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI TPHUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJTHOM CPEAOH, O PO XUMHUH B MO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHWBBI, HAIPABICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHHUU MO
XUMHH, HEOOXOJHUMBIC 11 OOBSICHEHUS HAOJIOJAEMBIX IPOIIECCOB M SIBICHUM,
MO3HABaTEIbHOU, MH(MOPMAIIMOHHON M YUTATEILCKOW KYJIbTYpPhl, B TOM YHUCJIE
HaBBIKOB CaMOCTOSITEJIbHOW paboThl C Y4eOHBIMM TEKCTaMM, CIPABOYHOMU



JUTEPATYPOM, JIOCTYMHBIMH TEXHUUYECKHUMHU CPEACTBAMU HUH(POPMAIIMOHHBIX
TEXHOJIOT U,

UHTepeC K OOyYEHHI0 U TMO3HAHMIO, JH0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €aMOOOpa3OBaHWIO, MPOEKTHOM M HMCCIIEN0BATEIbCKON
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABJIEHHOCTH W YPOBHS OOy4YeHHUS B
JTaJIbHEUIIIEM;

4) popMupoBaHNS KYJbTYPbI 310POBbA:

OCO3HaHUE IIEHHOCTH >KW3HHW, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KW3HU, OCO3HAHUE MOCIEJICTBUA U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOAMMOCTH COOJIONIEHNUS TIpaBU OE30MacCHOCTH TPU  OOpalIeHuH C
XUMHYECKHMH BEILIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) Tpy10BOIr0 BOCIUTAHUSA

MHTEPEC K MPAKTUYECKOMY H3YyUYEHHIO Tpodeccuil u Tpyaa pa3iuyHoro poja,
YBaXEHUE K TPYLy U PE3yJIbTaTaM TPYIOBOM NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS TMPEJAMETHbIX 3HAHUN 10 XUMHUH, OCO3HAHHBIN BBIOOD
VHAMBUAYAIbHON TPAEKTOPUU MPOJOJIKEHHS 00pa30BaHUA C yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUHU, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENIHOW MPO(PECCUOHAIBHON JEATEILHOCTH U PA3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B MPOGECCUOHATIBHON CpeJie;

6) 3K0/10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJIECO00pa3HOEe OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
YKU3HM Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHMS, IOHUMAaHUE [IECHHOCTH 310POBOTO U
O0e3omacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3NYEeCKOMY U TICUXHYECKOMY 370POBbIO, OCO3HAHHE IEHHOCTU COOIIOACHHUS
IpaBHJI OE30MMACHOTO TIOBEICHUS TPU PabOTe C BEIIECTBAMH, a TAKXKE B CUTYalUsX,
YTPOXKAKOUIUX 30POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TMPUMEHATHh 3HAHUS, MOJydaeMble NMPU HU3YUYEHUU XUMHUH, IS
pEeLIeHHUs 3a]1a4, CBA3aHHBIX C OKPYKAIOLIEH PUPOIHON CPENOU, ISl TOBBIIEHUS
YPOBHSI  3KOJIOTMUECKOW  KyJbTYpbl, OCO3HaHUS TJIOOQJIBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM W MyTeH HX pEeleHUs MOCPEICTBOM METOJOB XUMUH,
DKOJIOTMYECKOTO MBIIIEHUS, yMEHUS PYKOBOJICTBOBATHCS UM B IIO3HABATEIILHOM,
KOMMYHUKATUBHOW U COLMAIILHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaIMETHBIX pPE3yJbTaTOB BBIAEISAIOT 3HAYUMBIE IS
dbopMHpoBaHUsST MHUPOBO33pEHUST OOIEHAYYHbIC TOHATUS (3aKOH, TEOpHs,
IOPUHLINIL, TUIIOTE3a, (PaKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX NMpEAMETax U MO3BOJIAIOT Ha
OCHOBE 3HAaHWH W3 ITUX NPEIMETOB (DOPMHPOBATH MPEACTABICHUE O IIEITOCTHOMN



HAy4YHOW KapTHUHE MUpPA, U YHUBEpPCAJIbHbIC YUeOHbIC NeHCTBUS (TT03HABATEIIbHbIC,
KOMMYHHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpble OOECHEeUnBaOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOU
NEeSTEIbHOCTH.

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIEe 1eiCTBUA

ba3oBble jornyeckue 1eMCTBUSA:

YMEHUS HCMOJB30BaTh MPUEMBI JIOTMUECKOTO MBIIIJIEHUSI TPU OCBOEHUU
3HAHHWH: PACKpPBIBATh CMBICT XUMHUYECKUX TOHSTHH (BBIACIATH MX XapaKTCPHBIC
MPU3HAKH, YCTAHABIMBATH B3aUMOCBSA3b C JPYTMMHU MOHSTHUSIMHU), HCHOJIb30BaTh
MOHATHUS JJ1s OObSICHEHUS OT/AEIbHBIX (PAKTOB U SIBJICHUI, BEIOMPATh OCHOBAHUS U
KpUTEPUU NIl KIacCU(DHUKAIMA XMUMHYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH,
yCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3UM MEXIAY OOBEKTAMU H3yUCHHSI,
CTPOUTH JJOTUYECKUE PACCYKICHUS (MHIYKTUBHbIE, ITyKTUBHbBIC, TT0 AHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCE TO3HAHUA TOHATUS (MPEAMETHBIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa30BLIBATH MTUPOKO MPUMEHSIEMbIC B XUMUN MOJICIIbHBIC TIPEICTABICHHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMHUYecKass QopMysia U ypaBHEHUE
XUMHUYECKOMN peakIuu — MpHU PElIeHUH Y4eOHO-TT03HABATENbHbIX 3aa4, C yUETOM
ATUX MOJCIBHBIX TMPEICTABICHUN BBISBIATH M XapaKTEPHU30BATh CYIICCTBEHHBIC
MPU3HAKN U3y9aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUUECKUX PEAKITHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CJICJACTBEHHBIE CBS3U U
MPOTUBOPEYMS B U3YUAEMBIX IpoIleccaxX U SBIICHUSIX.

Ba3oBnle ucciieqoBarejILCcKue J1eCTBUSA

yMEHHE MCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B Ka4eCTBE OCHOBBI I (POPMUPOBAHUS THIIOTE3BI IIO
MPOBEPKE MPABMIHLHOCTU BHICKA3bIBAEMBIX CYXKICHUI;

NpUOOpPETEHUE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMM U TMPOBEJICHUIO
YYCHHYECKUX OKCIICPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJIOM Iporiecca,
CaMOCTOSATEIILHO TIPOTHO3UPOBATh €0 pe3yabTaT, (POopMyIHpoOBaTH OOOOIICHUS |
BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIBITa, HCCIICIOBAHMUS, COCTABIIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ nndpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPIPETHPOBATH HHGOOPMAITUIO
Pa3IMYHBIX BUJIOB U (DOPM MPEICTABICHUS, TTOJTYyIaeMYO U3 Pa3HbIX HCTOYHUKOB
(HAyYHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpP)KaHUs, CIPABOYHbIE
nocobus, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO MH(DOpMaIHIO;



yMEHUE TPUMEHSTh PA3IMYHbIE METOJIbI U 3alpoChl MPHU TIOUCKE W OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX [JIsi BBIMOTHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3aJ71a4 ONPEACIIEHHOTO TUIIA, TPUOOPETEHUE OTBITA B
00JaCTH  MCHOJIb30BaHUSI MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIaJICHUE KYJIbTYpOM aKTUBHOT'O MUCIIOJb30BaHUS PA3TMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (OpMY TIpEeACTABICHHS HHGOPMAIIIH U
WUTIOCTPUPOBATh pEHIaEMble 3aJa4ll HECJIOKHBIMH CXE€MaMH, JuarpaMMaMu,
apyrumu hopmamu rpauky U uX KOMOMHAIUSMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UMpOBaTh B Ipolecce Yy4eOHOH U
UCCJIeI0BATENbCKOM JEATEIbHOCTH MH(MOPMALIUIO O BIMSHUU TPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSHHE OKPYKAIOLIEH MNPUPOIHON
Cpepbl.

KoMMyHHUKaTHBHBIE YHHBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS:

YMEHHs 3ajJlaBaTh BOINPOCHI (B XOJe Jauajgora W (WIM) JIUCKYCCHUH) TIO
CYHUIECTBY  OOCYXJaeMoil  TeMbl, (OPMYyJIHUPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIOIHEHUS IPEMIOKEHHON 3a/1a4K;

YMEHHSI  MOPEACTABISATH  IOJYYEHHbIE  PE3yJbTaThl  [O3HABATEIbHOM
JNEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAaX; JI€JaTh MPE3EHTALUI0
PE3yJIbTATOB BBIMOJHEHUS XUMHYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOrO OMBITA,
1abopaTopHO# pabOTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yI€OHOTO MTPOCKTA);

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEJIbHOW W MCCJIEAOBATEIbCKOM  JEATEIBHOCTA MPU  PELICHUH
BO3HMKAIOIIUX MPOOJIEeM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uuui (00CykaeHHsl, OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JEHUCTBUM, OIPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BEITIOJTHEHHOW PabOThI U IpyTHE).

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE Y4eOHbIE J1eHCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSTh UEIU IEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIMPOBATh U NPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
NeSITENIbHOCTD, BRIOMpATh Hanbosee 3 HeKTHBHBIE CIOCOOBI PEIICHUST YUYEOHBIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM QJITOPUTM JEHUCTBUW NPU BBINOJHEHUHU 33JaHUM C YYETOM
MOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSAX,
OLICHMBATh COOTBETCTBHE IOJIYYEHHOI'O pPE3yJibTaTa 3asiBICHHOW LETU, YMEHHE
MCIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, Mpe/jlaraéMble B YCIOBUH 3aJaHUM.

HPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pE3yNbTaTOB 10 OCBOEHUIO 00s3aTEIBHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW deneparbHOl pabodeil MmporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIMIMMUCS Hay4yHbIC 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUM, crnenupuyeckue i TpeAMETHOM obmact  «XUMHS», BUIbI
JEATeIbHOCTH MO  MOJYYEHUID HOBOIO 3HaHWS, €ro HWHTEpIpeTalny,
peoOpa30BaHUI0 U MPUMEHEHHIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYyAITUSX.

K koHiry o0yuyeHus B 8 ki1acce rnpeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JIOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y OOYYAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMUYECKANA 3JIEMEHT, MPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI ATOMHAS U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEILECTBAa, MOJIb, MOJSIpHAs Macca,
MaccoBas J0Ji XUMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi pPeaKius, KiacCu(uKaius peakiuii: peaxiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, PEaKIuu
oOMeHa, 9K30- U SHJIOTEPMUUYECKUE PEAKIINH, TEIIOBOM 3((EKT peakiumu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aToMHas OpOUTalb, PaIAYC
aTomMa, XMMHUYECKas CBA3b, MOJISIPHAST W HEMOJSIPHAs KOBAJCHTHAs CBS3b,
VWOHHAs CBS3b, MOH, KaTMOH, aHHOH, PacTBOP, MAcCOBasl JIOJISI BEILECTBA
(MpoueHTHasl KOHLIEHTpallKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHWYECKHX TOHSITUU H
MPUMEHSIThH 3TU NMOHSATHSI IPU ONKMCAHUU BEIIECTB U UX MPEBPALCHUI;

e HCIONB30BAaTh XHUMHUYECKYIO CHMBOJHKY JJIsl COCTaBlieHUS (HopMmy
BEILIECTB ¥ YPABHEHUI XUMUYECKUX PEAKIUN;

e ONpPENENATh BAJEHTHOCTh ATOMOB AJIEMEHTOB B OWHAPHBIX COCIMHEHHSX,
CTENEHb  OKUCIIEHUS  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHALJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCy COEOUHEHUN IO
dbopmynaMm, BHJ XUMHUYECKOHW CBsI3M (KOBAJIGCHTHAss W WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cmbica llepuoamueckoro 3akonHa [J[. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE TEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX JJIEMEHTOB OT MX MojoxeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHAa ABOTaJIpo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMU4Hyr0 Qopmy Ilepuoguyeckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «nodouynas noarpynmna (b-rpynmna)y, mansie u
OOJbIIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepuoguueckass cucrema xuMuueckux osiementoB . .
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsif sapa, 00111ee YUCIIO AIEKTPOHOB
U pacrpeielIeHUe UX MO JIEKTPOHHBIM CJIOSIM);

e KJIACCHU(PUIIUPOBATh XMMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIeCTBa,
XUMUYECKHUE peakuuu (10 YUCIY M COCTaBYy Y4YaCTBYIOIIMX B pPEAKIUHU
BEILECTB, M0 TEIIOBOMY 3P QEKTY);

e XapakTepU30BaTh (OMHUCHIBATH) OOIME XMMHYECKHE CBONCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJITBEPKasi OMMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

e IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpPAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

e BBIYUCIISTH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJSIPHYIO MacChl
BEIIIECTB, MACCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMHYECKOU PEaKIIHH;

e TPUMEHATH OCHOBHBIE ONEPAIlMH MBICIUTEIHLHOMN NESITEIIbHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 0000IIeHNe, CHUCTeMaTH3alluI0, KIACCHU(PUKAIIHIO,
BBISIBJICHWE TPUYUHHO-CJIEJACTBEHHBIX CBA3€H — JI M3Y4Y€HUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTEeCTBEHHO-HAYYHBbIE METO]IbI
MO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJICIUPOBAHHE, JKCIICPUMEHT
(peaJibHBIN 1 MBICIICHHBIN );

e cIeAOBaTh MpaBWJIaM  TIOJb30BaHUS ~ XMMHUYECKOW  TOCYJIOM U
7a0b0paTOpHBIM  000PY/IOBaHMEM, a TakXKe TMpaBWiaM OOpalieHust C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKUUSIMH 110 BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB TIO TMOJIYYEHUIO U COOMPaHUIO
ra3o00pa3HBIX BEMIECTB (BOMOPOJAa ¥ KHCJIOPOJAA), MPHUTOTOBJICHHUIO
pAacTBOPOB C OMNPEACITEHHOW MAaCCOBOW JIOJIEM PACTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  HKCIIEPUMEHTHI  TIO
pacIo3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C IIOMOIIBIO HHINKATOPOB
(makmyc, GpeHonadTanenH, METHIIOPAHK U IPYTHE).

K koniy oOy4enus B 9 kjiacce mpeaMeTHBIC Pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH y 00YUaAIOIIUXCS YMEHUH:

e PacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSITHH: XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIeKyja, WOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPHUIIATECILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi PeaKIusi, XUMUYECKasi CBs3b, TEIUIOBOM 3(dekT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOIUTHYECKAsT TUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMeHa, KaTraiu3aTop, XHWMHUYECKOE€ paBHOBecHe, OOpaTUMbIE W



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHHE U  BOCCTAaHOBJICHHUE,
aIoTponus, aM(pOTEPHOCTb, XUMHUYECKasi CBA3b (KOBaJCHTHAs, MOHHAaf,
MeTajuInyecKas), KpHUCTAUIMYecKas pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peakiuu, TMpeaeabHO JOMyCcTUMas
koHuentpamusa 1 [/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MIPUMEHSTH ATU TTOHSATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPaICHUT;
UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBlIeHUS (HOpMYyJ
BELIECTB U YPAaBHEHUN XUMUUYECKUX PEAKIINN;

OMPENEIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHHSIX Pa3JIMYHOIO COCTaBa, NPHHAMIEKHOCTh BEHIECTB K
ONpeNeIEHHOMY KJIACcCy COEQUMHEHUN 1o (opmyliaMm, BUJ XMMHYECKOM
CBsS3M (KOBaJEHTHasi, WMOHHAs, METAUIMYecKasi) B HEOPraHUYECKUX
COCIMHCHUSIX, 3apsi] MOHA IO XUMHUYECKOW (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUH, TUIT KPUCTAIUIMYECKON
PEIIETKY KOHKPETHOTO BEIECTBA;

packpsiBath cMbica Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHHMaHWE: OIKMChIBAaTh W XapaKTepHU30BaATh
tabmmunyo (opmy Ileproamueckoil CUCTEMBl XUMHUYECKHX AJIEMEHTOB:
pasnuyaTh TOHATHS «TJaBHas moarpynma (A-Tpynma)y U «moOodHas
noarpynna (b-rpynma)», manbie u  OoJbllIME€ NEPUOAbl, COOTHOCUTH
0003HAauYeHHUsA, KOTOpbIE HMEIOTCS B TEPUOJUYECKON TaliuIe, ¢
YUCIOBBIMU  XAPAKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XHMHYECKHUX
AIIEMEHTOB (COCTaB H 3apsa sapa, oOIIee YHCIO JIIEKTPOHOB U
pacmpenesieHne WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCIWHECHUN B
npezenax MajiblX IEPUOJO0B U TIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KIaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMHUUYECKHE peakiuu (10 YMCIy M COCTaBy YYacTBYIOUIUX B pPEaKIMU
BEIIECTB, N0 TEIIOBOMY 3(h(DEKTy, M0 MU3MEHEHUIO CTETECHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHCHIBATH) OOIMHME W CIEIU(PUICCKHE XHUMHYCCKUE
CBOMCTBa TIPOCTBIX U CJOXKHBIX BEILECTB, MOATBEPXKAas OIMKHCaHUE
puUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINIA;

COCTaBISATb YPABHEHUS DJIEKTPOJIUTUYECKON JUCCOLMAIMU  KHUCIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIINA HOHHOTO



oOMEHa, ypaBHEHHUs pEaKluid, TMOATBEPKIAIOMIUX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MIOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OallaHCa 3TUX PEaKIIN;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHX TMPEBpAIICHUN B PA3IUUIHBIX
YCJIOBHSIX;

BBIUUCIISATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCTMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHYECKOU PEaKIIHH;

coOmoaTh  MpaBWiIa  MOJIb30BAHMSI ~ XUMHUYECKOW  MOCYIOoM U
1abopaTopHbEIM  000pyZOBaHHEM, a TaKkKe TMpaBuia oOOpalIeHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHMSIMH IO  BBITTOJHEHHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB TIO TMOJIYYEHUIO U COOMPAHHIO
ra3000pa3HbBIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH, TOJATBEPIKTAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAaCIIO3HABAThH OMBITHBIM ITyTEM XJIOPHI-, OpOMHU/I-,
noaua-, KapOoHar-, ¢ocdar-, cuIMKar-, Ccyiabdar-, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHMSI M WOHBI M3YYEHHBIX METAUIOB, MPHUCYTCTBYIOIIHNE B
BOJHBIX PACTBOPAX HEOPTAHUIECKUX BEIICCTR,;

IPUMEHSTHh OCHOBHBIE OIIEPAIH MBICIIUTEIHHON ACSITEILHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMAaTU3alUIo, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — IS WU3YYCHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIHUid, €CTeCTBEHHO-HAyYHBIC METOJbl TIO3HAHUSI —
HaAOJI0/IEHUE, W3MEpPEHUE, MOJCITUPOBAHUE, SKCIEPUMEHT (peasbHBbIl U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KoaunuyecrBo yacos
Ne HaumeHoBanue pa3iesioB u
KoHnTpoibHbIe IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero
padoThI padoThbI

Pa3znen 1. HepBOHa'laJIBHLIe XUMHUYECCKHUEC NTOHATUSA

Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 )
' IIPaAKTUYECKOM AESATEIBHOCTH

YeJioBeKa
BerectBa 1 XuMu4eckue
1.2 . 15 1
peakiuu
Hroro no pazneny 20

Paznen 2. BaxxHelinue npeacTaBuTe/ M HEOPraHM4eCKNX BelecTB

Bosnyx. Kucnopon. [Tonsitue

2.1 6
00 okcHuaax

29 Bonopona.Ilonstue o kuciorax 2 1
U COJIIX

)3 Bona. PactBopsl. [lonsitre 06 5 1 1

OCHOBAHMUAX

OCHOBHEBIE KJIACCHI
2.4 . 11 1 1
HEOPTaHWYECKUX COCTMHEHUH

Hroro no paszneny 30

Paznen 3. [lepuoauveckuii 3akon u [lepuoanyeckasi cucrema xuMudeckux 3jiemeHToB . M. Menx
XumMnueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEILHBIE PEaKINU



Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

3.1 7
XUMHUYECKUX deMenToB /I, M.
MenneneeBa. CTpoeHue aToma
XUMHYECKAA CBI3b.

32 OKHUCIUTEIBHO- 8
BOCCTAHOBHUTEIHHBIC PEAKIINH

Hroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KJIACC

HaumeHnoBaHue pa3iesioB 4 TeM

KoanuyecTBo 4acoB

Ne i/ Kontpoabubie | IIpakTuue
NMPOrpaMMsbI Bcero
padoThI padoTsbI
Pa3znea 1. BemecTBo M1 XUMHYECKHE PeaKIMHU
11 [loBTOpeHnue u yriay6nenre 3HaHUR 5 |
' OCHOBHBIX Pa3JIelioB Kypca 8 Kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4
' peaxiuit
13 DNEKTPOIUTUYECKAS AUCCOIHAIIHSL. g I |
' XUMUYECKUE peakllii B pacTBOPax
Hroro no pazneny 17
Pa3pen 2. HemeTa/JIBI M MX CO€IUHEHUS
21 OO01as XxapakTepuCcTUKa XUMHUYECKUX 4 !
' aneMeHToB VIIA-rpynmel. ["anorensl
OO01mmas xapakTepucTUKa XUMHYECKHIX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6
COEIMHEHUS
OO01mas xapakTepucTUKa XUMHYECKHUX
2.3 aneMeHToB VA-rpynmbsl. A30T, hocdop u ux 7 1
COEIMHEHUS
OO61as XxapakTepuCcTUKa XUMHUYECKHX
2.4 anemeHToB I[VA-rpynmnsl. Yriaepoa u 8 1 2
KPEMHHUN U UX COETUHEHUS
Uroro no pazaeny 25




Pa3gen 3. MeTalIbI M UX COCIUHEHUSA

3.1 OO01ue cBoiicTBa METAIJIOB 4

3.2 Baxueiime MeTamibl U UX COEAUHEHUS 16
Uroro no pazneny 20
Paznen 4. Xumus 1 oKpyKawmas cpeaa

4.1 BemectBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3
Hroro no pazneny 3
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Je

3

IIpeamer xumun. Ponb XuMUM B )KU3HU
geJioBeKa. Teia U BelecTBa

ITonsTHe 0 METOAAX MO3HAHMS B XUMUH

[TpakTuueckas pabota Ne 1 «IIpaBuna
paboTHI B 1abOpaTOpuu U MPUEMBI
oOparieHus ¢ 1ad0opaTOpHBIM
000pyTIOBaHUEMY

YucTtsle BemecTBa U cMecu. CriocoObl
paszeneHus cmecen

[TpakTudeckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYHMCTKH TTOBAPCHHOM COJIH )»

ATOMBI U MOJIEKYJIBI

XHUMUYECKHUE JIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKHUX YJIEMEHTOB

HpOCTHe " CJIOKHBIC BEIICCTBA

ATOMHO-MOJIEKYJISIPHOE YUEHUE




10

3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuueckas hopmyia. BaaeHTHOCTD
aTOMOB XUMHUYECKUX IIEMEHTOB

11

OTHOCUTENbHASA aTOMHAag Macca.
OTHOCI/ITGHBHaSI MOJIeKyJISIpHaSI macca

12

MaccoBas J0JI1 XUMHUYCCKOI'O
3JICMCHTA B COCAMHCHUU

13

KonnuecTtBo BemectBa. Mob.
Momnsipnas macca

14

15

16

dusnueckre U XUMUUECKHUE SIBIICHUS.
XUMuYecKas peakius

[Tpu3Haku U yCIIOBUS IPOTCKAHHS
XUMHUYECKHX PEaKITHi

3aKOH COXpaHEHUsI MACChl BEIIECTB.
XUMUYECKHe YpaBHEHUS

17

18

19

BrrumcneHus KoJu4ecTBa, MacChl
BEIIECTBA 110 YPAaBHEHUSAM XUMUICCKUX
peakuui

Knaccudukanus XuMHUIECKUX peakiui
(coenuHeHus, pa3aoKeHUs,
3aMeIIeHHsI, 0OMEHA)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIoNeAncT. O6001IeHNe 1
CUCTeMAaTH3alus 3HAHUH

20

KonTponbnas pabota Nel o reme
«BemecTBa 1 XUMHYECKHE pEAKLIUN

21

Bo3nyx — cmecsk razos. Cocrtas
Bo3ayxa. Kuciopon — sneMeHT u




npoctoe BemecTBo. O30H

22

23

Ou3NYECKHe U XUMUYECKUE CBOMCTBA
KHCJIOpOJia (peaKIuu OKUCIICHHUS,
ropenue). [lonarue o6 okcumax

Crioco0bI MosTydeHus: KUCIopoa B

1abopaTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucaopoa

24

TennoBoii A3 HEeKT XUMHIECKOH
peaKIuu, TOHITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U
IHJIOTEPMHYECKHUX PEaKIUIX

25

TormBo (HedTh, Yroiab U METaH).
3arps3HeHue Bo3yxa, CHocoObl ero
IIPEJOTBPALCHUS

26

[IpakTnueckas padota Ne 3 o Teme
«[lomyuenue u cobupanue KuciIopoa,
M3Y4YEHUE €r0 CBOMCTB»

27

28

Bogopon — snemeHT u mpocTtoe
BemecTBO. HaxoxxaeHnue B nmpupoje

duznveckre U XUMUYECKHE CBOMCTBA
Bojopoaa. [Ipumenenne Bogopoaa

29

TlonsaTHe 0 KUCIOTaX U COJIAX

30

Crioco06bI osTydeHust BOJOpoa B
nabopaTtopuun

31

[IpakTnueckast pabota Ne 4 o reme
«Ilomyuenue u cobupanue BogOpoaa,
W3Y4YEHUE €r0 CBOMCTBY»




32

MousipHblii 00BEM razoB. 3aKOH
ABorazipo

33

Brrunciaenus o0béMa, KOJIUIECTBA
BEILIECTBA ra3a Mo ero U3BECTHOMY
KOJINYECTBY BELIECTBA MU 00BEMY

34

35

Brruncienus 006MOB ra3oB 110
YPaBHCHUIO PCAKITHMU HAa OCHOBC 3dKOHA
00BEMHBIX OTHOIICHUH ra30B

dusnueckue 1 XUMHYECKUE CBOMCTBA
BOJIbI

36

CocraB ocHoBanuii. [loustie 00
HHIUKATOpax

37

38

39

Bopna xak pactBoputens. HacblmeHHbIe
1 HEHACBHIILIEHHbIE PacTBOPBI. MaccoBas
707151 BELIECTBA B paCTBOpPE

[IpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBieHue pacTBOPOB ¢
ONpEIeIEHHON MacCOBOU J0JIei
PacTBOPEHHOTO BEMIECTBA»

Konrponsnas padora Ne2 o teme
«Kucnopoa. Bogopoxn. Bona»

40

Oxkcunpl: cocTa, KiaccupUKaIus,
HOMEHKJIaTypa

41

42

HOJ'Iy‘-ICHI/IC U XUMHYECKHE CBOMCTBA
KHUCJIIOTHBIX, OCHOBHBIX U aM(l)OTepHI)IX
OKCHU 0B

OcHoBaHUS: COCTaB, KJIacCU(PUKALINA,
HOMEHKJIATypa




43

[TonydyeHnue u XuMHUYECKUE CBOMCTBA
OCHOBaHUI

44

45

Kucnotsl: cocTas, kinaccupukanus,
HOMEHKJIaTypa

[Tonydyenue n XuMHU4YECKUE CBOMCTBA
KHCJIOT

46

Conu (cpeanue): HOMEHKIIATypa,
CHOCOOBI MOTYYCHHSI, XUMHUECKHE
CBOICTBA

47

[Tpaktudeckas padora Ne 6. Pemenne
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«OCHOBHBIE KJIACCHI HEOPTAHHIECKUX
COCTUHEHUI»

48

49

50

51

['eneTnueckas CBS3b MEXKIY KIacCaMHu
HEOPraHWYECKUX COCTMHEHUN

O00011IEHNE U cCUCTEMATH3AlINI 3HAHWUI

Konrponsnas padora Ne3 o teme
"OCHOBHBIE KJIACChI HECOPTaHUYECKUX
coeqrHeHnin"

HepBHe IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_[I/II/I
XUMHYECKHX 3JIEMEHTOB. [IoHATHE O
rpynmax CXOoAHbIX 3JICMCHTOB

52

[Tepuoanueckuii 3aK0H 1
[Tepuoanueckas cucteMa XUMHYECKUX
anemenToB 1. . MenneneeBa

53

[Iepuonsl, rpynmnsl, DOATPYIIIBI




Crtpoenue atoMoB. CocTaB aTOMHBIX

54
siaep. M3oTombl
CrtpoeHue 37eKTPOHHBIX 000JI09eK

55 aTOMOB 2J1eMeHTOB [lepuonnueckon
cuctemsl /. . MeHneneesa
XapakTepucTUKa XUMHUYECKOTO

56 SJIEMEHTA IO €T0 ITOJIOKEHUIO B
[Iepnonnueckoi cucreme /1. U.
Menneneena
3navenue [leproanueckoro 3akoHa Jjis

57 pa3BuTHs HAyKu U npaktuku. 1. W.
MeunneneeB — y4€HBIM, IEAArOT U
rpaKIaHUuH

58 DJIEKTPOOTPHULIATEIILHOCTH AaTOMOB
XUMHYECKHUX DJIEMEHTOB

59 HMonnast xumudeckas CBsI3b

60 KoBasienTHas momnsipHasi XuMu4deckast
CBS3b

61 KoBasieHTHast HEMONsIpHAS XUMHUYECKast
CBA3b

62 CreneHb OKHUCIIEHUS

63 OKHMCINTEIBHO-BOCCTAHOBUTEILHBIE
peakmun

64 OKMCIIUTEIIN U BOCCTAHOBUTEIHN

65 Konrponsnas padora Ne4 o teme




«CTtpoenue aroma. XUMUYECKas CBSI3b)»

PeseprubIil ypok. O60061IeHNHE 1

66 cUCTeMaTU3alus 3HaHUI !
67 PesepBHBIiT ypoK. O6o6£ueHI/Ie u |
CUCTEeMAaTH3alus 3HAaHUN
68 PesepBHbIii ypok. O606£ueHHe u |
CUCTEeMAaTH3aIHs 3HAHUN
OBILEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThbI

Je

3

[lepuoauueckuii 3aK0H.
[Tepnonuueckas cucrema
XUMHUYECKUX dieMeHToB /I, 1.
Menaeneena

3aKOHOMEPHOCTH B U3MCHCHUH
CBOMCTB XUMHUYECKUX DJIEMEHTOB
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX BELIECTB

Buael XuMHUeCcKOU CBI3U U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK

Konrponbnas padora Nel o teme
«IloBTOpEHUE U yriybiaeHue 3HaHUH
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kjlacca»

Knaccudukanus XumMudeckux
peaxiuii mo pa3nuyHbIM IpU3HAKAM

IToHsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [IoHATHE O TOMOTEHHBIX U
TFeTEPOre€HHBIX PEAKLIUAX

[ToHsATHE O XUMHUYECKOM PAaBHOBECHH.
@DakTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKOH PCAKIUHA U IMMOJIOKEHUC




XUMHYCCKOI'O paBHOBECUA

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peakiuu

10

Teopust 31EKTPOIUTUYECKOMN
muccouuanui. CuiibHbIe U cialble
AIEKTPOJIUTHI

11

12

HNonHble ypaBHEHUS peaKiui

XUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBaHMH B CBETE MPEACTaBICHUI
00 2JIEKTPOIUTHYECKON AUCCOUAIITNH

13

XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
NpeACTaBICHUH 00
AJICKTPOJIUTUYECKON JUCCOIHAIIIHI

14

[TonsiTue o runponuse conen

15

O0001IeHYE ¥ CUCTEMATHA3ALUSA
3HAHUHN

16

17

[Tpaktuueckas padora Ne 1.
«Penienune 3KkCriepuMEHTAIbHBIX
3a1a49»

KonTponbnas padota Ne2 mo teme
«ONEKTpOIINTHYECKAs TUCCOLUALIUS.
XUMHUYECKUE PEaKIMU B pacTBOPax»

18

OO61as xapakTepUCTUKA raJOreHoOB.
XUMHUYECKUE CBOKMCTBA HA IIPUMEPE
XJjopa

19

XnopoBoaopoa. ComnsiHast KMCIIOTa,




XUMHUYECKHUE CBOMCTBA, MOIyUYCHHE,
MIpUMEHEHNE

20

[IpakTuueckas padora Ne 2 o reme
«lTomydeHnue COIsTHOM KUCIIOTHI,
W3y4YCHHE €€ CBOKCTBY

21

22

Beraucnienust mo ypaBHEHHSIM
XUMHAYECKHX PEAKIHH, €CITU OJMH U3
pEareHTOoB J1aH B U30BITKE

OO61mas xapakTeprcTHUKa SJIEMEHTOB
VIA-rpynmsl

23

AJTOTpOTHBIE MOTU(UKAIIMA CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHEHHIT
B IpUpojie. XUMUUYECKHUE CBOMCTBA
cepbl

24

25

26

CepoBoaopo/i, CTpoeHue,
bu3NYecKue 1 XUMHIECKHE CBOMCTBA
Oxkcuapl cepsl. CepHasi KMCIIOTA,
dbuznyeckue 1 XUMHUIECKHE CBOICTBA,
MpUMEHEHNE

XUMHUYECKUE PEeAKIUH, JIEKAITUE B
OCHOBE IIPOMBIIIUIEHHOTO CcII0co0a
MOJIyYEHUS] CEPHON KUCIIOTHI.
XUMHUECKOE 3arpsi3HEHUE
OKpYKaloIleH cpebl COETUHEHUSIMU
cepbl

27

Brruncienne MaccoBoii 10711 BbIX0/1a
HPOIYKTa PeaKkuu

28

OO6m1as XxapakTepuCTHUKA SJIEMEHTOB




VA-rpynnsl. A30T, paclipocTpaHeHHE
B IIpUpoOe, PU3NUECKUe U
XMUMHUYECKHE CBOWCTBA

29

AMMHaK, ero pu3nIecKue u
XHUMHUYECKHE CBOWCTBA, MTOTyYCHHE U
pUMEHEHUE

30

31

[TpakTrueckas padora Ne 3 o Teme
«ITomydyenne amMmmmuaka, u3y4eHUe ero
CBOMCTB»

A30THas KUCIOTa, €€ ru3nueckue u
XUMHUYECKHE CBOICTBA

32

Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHMS B KAYECTBE MUHEPATbHBIX
ynoopenuit. XuMu4yeckoe
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COCIMHEHMSIMHU a30Ta

33

®docdop. Oxcun pochopa (V) u
docdopnas kucnota, husnueckue u
XUMHUYECKHE CBOWMCTBA, MOJyYCHHE

34

Wcnonbp3oBanue pocdaros B
KayecTBE MMHEPAJIbHBIX y100peHuil.
3arpsi3HeHUe IPUPOAHOM CpeIbl
docharamu

35

VYraepon, pacipocTpaHEHHE B
npupoje, PU3NIECKHe H XUMUUYECKHE
CBOICTBA

36

Oxkcupsl yraepoaa, ux Gpusnueckue u
XUMHYECKHUE CBOMCTBA.




DKonorndyeckue npooIeMsl,
CBsI3aHHBIE C OKcuaoM yriepoaa (IV)

37

VYroapHas KUCIIOTa U €€ COU

38

[Ipakruyeckas padora Ne 4 o Teme
"IlosrydyeHune yrieKuciaoro rasa.
KauectBenHas peakius Ha KapOOHAT-

HOH

39

40

[TepBoHaUYaNBbHEIE MTOHATHUS 00
OpTraHUYECKUX BEIIECTBAX KaK O
COCIMHEHMSX yIIIepoia

Kpemuuii u ero coeguHeHust

41

[IpakTuueckas padbora Ne 5. Pemenue
AKCIIEPUMEHTAILHBIX 33/1a4 110 TEME
«Baxaennre HeMeTaIbl U UX
COCITMHCHMUS

42

43

44

Konrponbnas pabora Ne3 o teme
«BaxHenmme HeMeTauIbl U UX
COETUHEHUS»

OO01mas XxapakTeprucTUKa XUMHYECKHIX
3JIEMEHTOB — METAJLIOB.
Meramnueckas CBs3b U
METAININYECKask KpUCTAIUINYECKas
peuérka. Pu3nveckre CBOMCTBa
METaJUIOB

XUMHYECKHE CBOMCTBA METAJIJIOB.
DIEKTPOXUMHUYECKUH Psifl
HaIPsKEHUN METAIIOB




OO61ue cnocoObl MoTy4YeHUs
MmeTaiuioB. CiuiaBbl. Beraucinenus mo

45 YpPaBHEHUSIM XUMHYECKUX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB COJIEPKHUT
MpUMECH

46 [ToHsaTHE O KOPPO3HM METAIIOB

47 [Ieno4HbIe METAIBI

43 OKCHUIBI M TUAPOKCUIBI HATPUS U
KaJus

49 [IlenoyHO3eMEIbHBIE METAIIBI —
KaJbIIUNA 1 MarHui

50 Baxnelimme coeIUHEHNS KATbITASI

51 O06o001IeHNe U CUCTeMaTH3aIUs
3HAHHHN

57 JKEcTkoCTh BOABI U cIOCOOBI €6
YCTpaHEHHS
[TpakTrueckas padota Ne 6 o Teme

53 "YKECTKOCTh BOJBI K METOABI €€
ycTpaHeHus"

54 AnroMuHHi

55 AM@oTepHbIe cBONCTBA OKCHIA U
TUAPOKCU]IA

56 Kenezo




57

Oxcupl, THIPOKCHUIBI U COJIH JKETIE3a
(IT) m xxene3a (III)

58

59

60

61

0O0001IeHYE ¥ cUCTEMATHA3ALUSA
3HAHUN

[Tpaktuueckas pabora Ne 7. Pemenne
AKCTICPUMEHTAJIbHBIX 3a7a4 110 TEME
«Baxknenme MeTalIbl M UX
COCITMHCHMUS

Brrancnenus no ypaBHEHHUSIM
XUMHUYECKHUX PEaKIUi, €Clii OJIUH U3
peareHToB J1aH B U30BITKE WU
COJIEPKUT IpUMecH. Brruucnenus
MAaCCOBOM J10JIM BBIXO/1a MPOIYKTA
peakiumn

O000I11IeHNE U CUCTEMATH3AIIUS
3HAHUH

62

Kontponbnas padota Ned4 o reme
«BaxkHenime MeTajuibl U UX
COCIUHEHUI

63

64

BemectBa u marepuransl B
MMOBCEAHEBHOM JKM3HU YEIOBEKA
XUMUYECKOE 3arpsi3HEHUE
OKpYKarolleu cpebl

65

Poap xumuu B pCeICHUN
9KOJOTHUYCCKUX HpO6J’ICM

66

PesepBHbIif ypok. O6001IeHNE H
CUCTEMAaTH3aIns 3HaHUH

67

PesepBHeIit ypok. O6001IeHNE U




cUCTeMaTH3alug 3HaHUN

68

PesepBHbIif ypok. O6001IeHNE 1
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

METOANYECKHUE MATEPHUAJIBI JUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



IokyMeHT yTBepxzeH rpoctou ST pykoBoauTens
YupexaeHusd
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