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IHOACHUTEJIBHASA 3AIIMCKA

IlporpaMma 10 XWUMHM Ha YypPOBHE OCHOBHOIO o0OIero o0pa3oBaHUA
COCTaBJI€HA HA OCHOBE TpeOOBaHUH K pe3ysJbTaTaM OCBOCHUA OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC OO0, a Taxke Ha ocHOBE (heaepanbHOt pabouel MporpaMMbl BOCTTUTAHUS
M C YUYéTOM KOHIENIHUM TMpenofaBaHus ydyeOHOro TMpeaMeTa «XHUMHA» B
o0pa3oBaTenbHbIX opranu3anuax Poccutickoi Meneparuu.

IIporpaMmma mo xuMuu AaéT OPEACTaBICHHE O IeNsIX, OOIIeH cTpaTeruu
00yueHMs, BOCHHUTAHUA U PaA3BUTHA OOYYaIOIIUXCA CPEJACTBAMH Yy4eOHOTO
npeaMeTa, YCTaHABJIMBACT 00s13aTeNIbHOE MPEIMETHOE COJICpKaHueE,
MpeayCMaTPUBACT PACIHpPEACICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAHUE IO
pazgenaM W TeMaM TpPOoTrpaMMbl 10 XHMHUH, OIPEACNIeT KOJIWYSCTBEHHBIE H
KaueCTBEHHBIC XapaKTEPUCTUKH COJICpIKaHMUS, PEKOMEHAY EMYIO
MOCJAEIOBATENbHOCTh  M3YUCHHA XHUMHH C YU€TOM  MEKMOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBA3CH, JIOTHKM YUeOHOro IpoIecca, BO3PACTHBIX
0COOCHHOCTEH OOydYaroIuxcs, ONpeAcaseT BO3MOXKHOCTH TMpeaMeTa A
peanuzanmu TpeOOBaHUM K pe3yiabTaraM OCBOCHHMS OCHOBHOM 0Opas3oBaTeIbHOM
MpOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsA, a Takxke TPeOOBAHUM K
pe3ysbTaTaM 00yUeHHUA XMMHUM Ha YPOBHE IeNeH M3yUueHHs MPeaMETa 1 OCHOBHBIX
BUJIOB YUE€OHO-NO3HABATEILHONW JEATEIBHOCTA OOYYaloIIerocs MO OCBOCHHIO
y4e0HOI0 CoAepKaHus.

3HaHWE XUMHH CIY)KHT OCHOBOM I (DOPMHUPOBAHHS MHPOBO33PCHUS
00yyYaroIerocs, €ro NpeACTaBICHUA O MATEPUATIbBHOM €IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (OpPMHUPYEMBIC XHMHEH MPEACTABICHHS O B3aUMONIPEBPAICHUIX
SHEPTrUU W 00 SBONIOLMH BEIIECTB B TMPUPOJES, O MYyTIX PEIICHUsA T100aTbHBIX
MpooOseM YCTOWYHMBOTO PA3BUTHS YETOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIeM 3/IpaBOOXPAHEHUA.

N3yuenue xumun:

CHOCOOCTBYET  peajiu3alldd  BO3MOXXHOCTEH  JJid  CaMOpa3BUTHUS |
(opMupoBaHUs KyJIbTYPHI JINUHOCTH, €€ 00IIeH 1 ()yHKITHOHAIBHON I'PAMOTHOCTH,

BHOCHT BKJajJ B (DOPMHPOBAHWE MBIIUICHUS W TBOPUYECCKHUX CIHOCOOHOCTCH
0o0yyYaroluxca, HaBBIKOB HMX CaMOCTOSATEIbHOW YyueOHOH  JEATEIbHOCTH,
SKCIEPUMEHTAJIbHBIX M MCCIEA0BATENbCKUX YMEHHUM, HEOOXOJMMBIX KakKk B
MTOBCETHCBHOM *KW3HHM, TaK U B MMPO(ECCHOHAIBPHOM ICSITSIBHOCTH,

3HAKOMHT €O CHeNu(pHKOM HAyYHOTO MBIIUICHHUS, 3aKJIaJABIBa€T OCHOBBI
1IEJIOCTHOTO B3IJIS1a HA €IMHCTBO MPHUPO/IBI U UETOBEKA, SBJISCTCS OTBETCTBEHHBIM
3TanoM B (JOPMHPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YUarOIIMXCS;



cocoOCTBYeT (hOPMUPOBAHUIO IEHHOCTHOTO OTHOMICHHWS K €CTECTBEHHO-
HAy4YHBIM 3HAHUAM, K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIAJ B SKOJIOTHUECKOE
o0pazoBaHue 00yJarOIIMXCH.

JlaHHbIC HaATMpaBJICHUS B OOYUCHUH XWUMHHU O0ECIICUMBAIOTCS CHEIUDUKOM
COJCpKaHMs  y4yeOHOro  MOpeaAMeTa, KOTOPBbIM  ABJISETCA  NEJAaroruyecku
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKW XUMUH HA ONMPEACIEHHOM ATane €&
pPa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30oBaHUd OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl TMEPBOHAUAJBLHBIX TMOHATHH XWUMHH, OCHOB
HEOPraHWUYECKOW XHUMHM W HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUH
OPraHuYECKON XUMHUH.

CrpykTypa coaepkaHus MPOTrpaMMbl TI0O XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 moaxoja K €& m3ydeHutro. CoaepkaHue CKIAABIBAETCA U3 CUCTEMBI
MOHATHUHN O XUMHUUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHATUI O XUMUYECKON
peakimu. O0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPUHIUIY
MOCJEIOBATENIBHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETHUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUA,

— Ilepnoandeckoro 3akoHa /1. 1. MeHaeneesa kak OCHOBHOI'O 3aKOHA XUMUH,

— YUCHHS O CTPOECHUU aTOMa U XUMHUUYECKOHN CBSI3H,

— TPEACTABJACHUNH 00 »HIICKTPOJUTHUECKONW JUCCOIMALMM BEUIECTB B
pacTBopax.

TeopeTnueckne 3HAHUA PACCMATPHUBAKOTCA HA OCHOBE ASMIUPUYECKHU
MOJTYYCHHBIX W OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCA TOCIEAOBATEIHHO OT OTHOTO
YPOBHSI K IPYTOMY, BHITIONHAA (PYHKITMH OOBACHEHUS ¥ IPOTHO3MUPOBAHUS CBOHCTB,
CTPOCHHMS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TTOJIYUCHHS U3YUaEMbIX
BEILIECTB.

OcBoeHne mporpaMMbl 10 XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEACTABJIEHUSA O XMMUUYECKOW COCTABJIAIOIICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
€€ CUCTEMHOMN MPUPO/Ibl, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUS B Hayke. M3yueHWe XWMMUU MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUW W3
paHee M3YUCHHBIX YueOHbIX mpeametoB: «Okpyxatomuii mupy», «buonorusa. 5-7
Kiaccel» U «dOusnka. 7 knacey.

[lpy w3ydyeHMH XWMHUH TPOUCXOAUT (PopMUpPOBaHWE 3HAHWUH OCHOB
XUMHUUYECKON HAyKW Kak O0JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH UEJIOBEKA U KAaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYPhI. 3a/1aua
y4eOHOTO TIPEAMETa COCTOUT B (DOPMHUPOBAHWM CHCTEMbBl XUMHUYECCKUX 3HAHUH —
BOKHEHITNX (PaKTOB, MOHITHIA, 3aKOHOB W TCOPETHUUCCKUX MOJI0KEHUH, JOCTYITHBIX
0000IIEHUH MUPOBO33PEHUECKOTO XapaKTepa, fA3bIKa HAYKW, B MPUOOIICHUH K






COJAEPXKXAHME OBYUYEHUA

8 KUIACC

IlepBoHauajibHBIE XUMHYECKHE TIOHATHS

[IpeameTr xumun. Posib XUMHM B SKM3HM YEJIOBEKA. XHMHS B CUCTEME HayK.
Tena m BemecTtBa. DHU3MUECKHWE CBOWCTBA BEIMIECTB. ATPETaTHOE COCTOSHHE
BemecTB. [loHsATHE O MeTodax MO3HAHWS B XUMHH. UHMCTHIE BEIIECTBA W CMECH.
CnocoObl pazaeineHust cMeceit.

ATOMBI W MOJIEKYJIBI. XUMHWYECKHE AJIEMEHTH. CHMBOJB XUMHUYECKUAX
aeMeHTOB. [[pocThie U CIIOXKHBIEC BEMIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE,

Xumuueckast popmya. BameHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemrecTB. OTHOCHTENbHAS aToMHast Macca. OTHOCHUTEIbHAS
MOJICKYJIApHas Macca. MaccoBast 107151 XUMUUECKOTO 3JIEMEHTA B COCTMHEHUH.

KonnuecTBo BemectBa. Monbs. MonsipHas macca. B3auMoCBS3b KOJTMUECTBA,
MacChl W YHCJIa CTPYKTYPHBIX €AWHWI] BemiecTBa. Pacuérer mo dopmynam
XUMUYECKUX COCTMHECHUH.

Ousnyeckne U XUMHUUCCKUE SBJICHUSA. XUMUUYECKasd PEakius U €€ TPU3HaKH.
3aK0oH COXpAaHEHWsI MacChl BEIeCTB. XWMHUYEeCKHUe ypaBHeHms. Kiaccudukanms
XUMUYECKUX PEAKITHi (COSTUHEHUS, PA3JI0KEHHUS, 3aMEIICHAS, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNOH, MpaBuiaMu paboThl B JIa0OpaTopuu U
npuémMamMu oOpaieHus ¢ JIabopaTopHBIM 000PYAOBAHWEM, U3YUCHUE W OMHUCAHUE
(uznuecknx CBOWCTB 0OOpa3IOB HEOPraHWYECKUX BEMICCTB, HAOIMOJICHHE
¢usnuecknx (MIaBJICHUE BOCKA, TasHUE JIbjJa, PACTHUPAHHWE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJbBI) M XWUMHUYECKUX (TOPEHWE CBEUH, MPOKAIMBAHUE
METHOM TIPOBOJIOKH, B3aUMOJICHCTBHE MeNa ¢ KUCIIOTOH) SABJICHHM, HAOMOICHAE 1
OTMCAHKWE TPHU3HAKOB TMPOTEKAHWA XWMHUYECKHX peakimii (PpaszioKeHHWe caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIOTHI ¢ XJIOPUAOM Oapwsi, pa3jioKeHHE THAPOKCHIIA
meau (1) mpu HarpeBanwm, B3aMMoIeHCTBHE Kee3a ¢ pacTBopoM coy mean (I1),
H3yUYeHHE CIOCOOOB PA3JCNICHUs] CMECEH: ¢ TIOMOINBI0 MarHuTa, (PuiIbTpoBaHUE,
BEITIAPUBAHUE, NUCTHLIAINA, XpoMarorpadus, MPoOBEACHNUE OUYNCTKHA TMOBAPECHHOMN
coiii, HaOMIOJACHWE W  ONMUCAHWE  PE3yJbTAaTOB  TPOBEJCHUS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MAacCChl, CO3/JaHUE MOJEICH MOJICKYJ
(IIapOCTEPIKHEBHIX ).

Baskneiime npeacTaBuTe/ M HEOPraHUYECKHX BEIeCTB

Boszayx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — aeMEHT W MPOCTOE
BemecTBo. Haxokmenwe kuemopona B Tpupoie, (U3MUECKHE W XHUMHYCCKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [lpumenenue kucmopoma. CrocoOsl
MOJTyYeHUST KWCaopoda B JabopaToOpuud W TPOMBINIUIEHHOCTH. Kpyrosopor
KHuciopoaa B mpupoae. O30H — atoTponHas MoAN(UKAIHS KACIOPO/Ia.



Temmosoit 3¢ekT XUMHUUECKONH pPEAKITUH, TEPMOXUMHUYCCKUE YPAaBHCHHSI,
9K30- M SHAOTCPMHUUECKUE peakiuu. TOMIMBO: yroib W METaH. 3arpsA3HEHUe
BO3/IyXa, YCHJICHHE apHUKOBOro »(dekra, paspynicHre 030HOBOTO CIIOA.

Bopaopoa — aneMeHT u mpoctoe BelecTBo. HaxoxaeHue Bogopoaa B Npupo/Ie,
(puzrUecKre 1 XUMUIECKHAE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI mojTyueHus. Kucnorer
U COJIH.

MonsipHbiit 00bEM razoB. PacuéTsl Mo XUMHUUECKUM YPABHEHUSIM.

duznueckue CcBoMicTBa BOJAbl. Boma kak pacTBopuTeiab. PacTBOpBHI.
HaceolllieHHbBIE W HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBas 0514 BEIllecTBa B pacTBOPE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHUS.
Ponw pacTBOpOB B MpUpOJE U B )KU3HU 4esioBeka. KpyroBopot BojAbl B MPUPOJE.
3arpsA3HeHue NpUpoaHbIX BOJ. OXpaHa U OUUCTKA TPUPOJAHBIX BOJL.

Kmaccudukanms neopranmueckux coemmnenmii. Oxcumpl. Knmaccudwmkarus
OKCHIOB.  coyicoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, amdoTepHble) ™
HeconeoOpazywome. Homenknatypa okcuaoB. DHU3MUYECKHME W XUMHUECKHUE
cBOMCTBA OKCUJOB. [lolyueHne OKCHI0B.

OcunoBanmusa. Kimaccmbukanmss ocCHOBaHWM: METOYH W HEPACTBOPUMBIC
ocHoBaHusa. HomeHknarypa ocHoBaHuil. DU3NUECKHME W XMMHUYECKHUE CBOWCTBA
ocHoBaHui. [lolydeHre OCHOBaHMIA.

Kucnmorst. Knmaccudukarnusa kucmor. Homenknarypa kucnor. Ousuueckne u
XAMUYECKHE CBOMcTBAa KuCIOT. Psan aktuBHocTm metayuioB H. H. bekerosa.
[Tomy4yeHnne KUCIOT.

Comu. Homenknarypa coneii. ®uznueckue 1 XUMHUECKHE CBOMCTBA COJICH.
[Tommyuenune comneii.

I'eneTrueckas CBSA3b MEXKAY KJIACCAMU HEOPraHMYECKUX COETUHEHUM,

Xumuueckuii Ikcnepumenm:

KQue€CTBEHHOE OMPECIICHUE COJIEPKAHUA KUCJIOPOAa B BO3yX€, MOJYUCHHE,
coOMpaHue, PacrnO3HABAHWE U W3YUCHUE CBOWMCTB KHUCJIOPOAa, HAOIOJCHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS U
MIPEeKpanieHus TopeHus (TIokapa), 03HaKOMJICHHE ¢ 00pa3IiaMu OKCHUIOB U OTTMCAHNE
WX CBOMCTB, MOJy4YeHUE, COOMpPAHHUE, PACIO3HABAHME UM U3YYEHUE CBOWCTB
BOJOpOJA (ropeHue), B3auMoaeicTere Boaopoaa ¢ okcuaom meau (I11) (BozmoxHO
WCIOJIb30BAHUE BUACOMATEPHAJIOB), HAOMOACHNE 00Pa3IOB BEMIECTB KOJTMIECTBOM
1 ™Momb, ucciaenoBaHWe OCOOCHHOCTEH pACTBOPEHUS BEIIECTB C Pa3IMUHON
PACTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEAECTEHHON MACCOBOM JIOJIEH
PacTBOPEHHOTO BEINECTBA, B3aWMOJICHCTBHE BOABI C METajUlaMH (HAaTpHEM W
KaJbllMeM) (BO3MOXKHO HCIIOJIb30BAaHWE BUACOMATEPUAIOB), HCCIEAOBAHUE
00pa3I0B HEOPraHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOICHUE U3MEHECHUS
OKPAaCKH WHAUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOUEH, U3yUEHUE B3aUMOICHCTBUS



okcuaa meau (I) ¢ pacTBOpOM CEpHO#M KHCIIOTHI, KACIOT ¢ METAJUIAMHU, PEAKIIHMA
HEHUTpaIu3aluu, MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHWU, BBITECHEHHUE OJIHOTO
MeTaJljia IPYTUM U3 pacTBOPA COJIM, PEIICHUE SKCIEPUMEHTAJIbHBIX 33/1a4 M0 TEME
«BaxxHenmmne Kacchl HEOPraHMYECKUX COETUHECHUIN .

Iepuoanuecknii 3axkoH u llepuoauyeckass cucreMa XHUMHYECKHX
yiemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XHMHYECKAS CBS3b.
Oxkuc/NTe/IbHO-BOCCTAHOBHUTE/IbHbIE PeaKIuU

[lepBbie TOTBITKH KIACCH(PHUKAIMN XUMWYECKHX dJeMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOUYHBIC M MIEIOYHO3EMEIBHBIC METaJUThI,
raJIOTCHBI, HHEPTHBIC Ta3bl). DNEMEHTHI, KOTOPBIe 00pa3yioT aM(pOTEPHBIE OKCHIBI
U TUAPOKCHUJIBI.

[lepuonndeckuii 3akoH. [ lepuoanueckas cucreMa XMMHYECKHAX 3JIEMEHTOB J1.
U. Menneneesa. Koporkonepuoanas u mmmHHOTIEproAHas Gopmer [leproanueckoi
cucrembl xuMmudeckux snemMeHtoB J[. M. Menneneesa. llepuonbl u rpymisl.
Ou3nUeCKUi CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIILI HJIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHbIX saep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK aToMOB  TepBbiXx 20 XUMHUYECKUX  DJIEMEHTOB
[Tepnoanueckoit cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 1O €ro NMojiokeHuto B [leprnoanueckoi cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajJdyca aTOMOB XHUMHUUYECKUX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUNTMUECCKUX CBOMCTB MO rPynmnam 1 nepuoam.

3unauenue [lepuoanueckoro 3akoHa u [lepuoauueckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB U1 Pa3BUTHA Haykh W npaktuku. J[. 1. MenneneeB — y4éHbId u
IPaXK/IaHVH.

Xumuueckas cBa3b. KoBajeHTHas (MOnspHAas ¢ HEMOJSAPHAs) CBA3b.
DJNIEKTPOOTPULIATEIBHOCTh XUMHUUECKUX AJIEMEHTOB. IOHHAs CBSA3b.

Crenenb  okuciaeHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Tpouecchl OKKUCIEHUS U BOCCTAHOBJICHUS. OKUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii ykcnepumenm:

u3yueHue oOpaslioB BEUISCTB META/UVIOB M HEMETAIOB, B3aUMOJCHCTBUE
TMAPOKCUAA IIMHKA C PAacTBOPAMM KHCJOT W IIEI0YCH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX  peaKIUi
(ropeHne, PeaKiiy Pa3I0KECHUS, COSTMHEHU).

Mesxcnpeomemmesie ceasu

Peanuzanus MeXNpeAMETHBIX CBSA3€M MpPU WM3YUCHUM XMMHU B 8 Kjacce
OCYILIECTBJISIETCA 4YE€PE3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHUH, ABJIAIONIMXCS CUCTEMHBIMU JJISI OTJICABHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.



OO0mue ecTeCTBEHHO-HAYUHBIC TTOHATHS. HAay4dHBIN (PakT, TUMIOTE3a, TEOPHS,
3aKOH, aHaJu3, CHHTE3, KiacCu(UKaIusi, TEPUOINIHOCTD, HAOIOICHUE,
AKCIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, MOJECITb, SIBJICHHUE.

®du3znka: MaTepusi, aToOM, JICKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIW]T, ©30TOTII,
PaaMOaKTUBHOCTh, MOJIEKYJA, 3JICKTPUUYECKHM 3apsAj], BEIECTBO, TENO, O0OBEM,
arperaTHoe COCTOSHHWE BEIIEeCTBA, Ta3, (U3WUECKUE BEIMYUHBI, CIUHUIIBI
U3MEPEHUSA, KOCMOC, MJIaHEThI, 3BE3/1b1, COTHIE.

buonorus: dporocunres, apixanue, duocdepa.

I'eorpadms: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIC TTOPOIbI, MOJIC3HBIC
HCKOMAaEeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMuUecKkasi peakmusi

[lepuonndeckuii 3akoH. [lepuoanueckas cucreMa XMMHYECKHAX 3JIEMEHTOB [l
H. Menpaeneesa. CTpoeHHuE aroMOB. 3aKOHOMEPHOCTH B W3MEHEHWU CBOMCTB
XHMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOOB, KATH, KaJbLUA U UX COCTMHEHUMN
B COOTBETCTBUM C TMOJIOKEHUEM »3JeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BHUABI XHMHUYECKOW CBA3U. THMBI KPHUCTAJLTHUYECKUX
PEIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOHU CBSI3H.

Knaccndukanms m HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XUMHUUYCCKUE
CBOMCTBA BEIICCTB, OTHOCAIIMXCA K PA3JIMYHBIM KJaccaM HEOPTraHUYECKUX
COCIMHEHUM, TEHETUUYECKAS CBSI3b HEOPTraHWUYECKUX BEIIECTB.

Kaccndukanmus XuMHIeCKUX PEaKIyid 0 Pa3IMYHBIM TPpU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIWH BEMIECTB, MO TeruioBoMy 3¢dekTy, mo
U3MEHECHUIO CTENEHEH OKUCIICHHUS XUMHUUYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYACTHIO KaTaju3aropa). JK30- U IHAOTEPMHUUECCKUE PEAKITUN, TEPMOXUMUIECKHAC
ypaBHEHHS.

ITonsatre o0 ckopocTH XUMHUECKOM peakiuu. [loHsATHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XHMHUYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX M TeTePOTreHHBIX
peakmuax. [lonarue o karanuse. [IoHATHE 0 XMMHYECKOM paBHOBECHHU. DAKTOPHI,
BIIUAIOIIME HA CKOPOCTh XMMHWYECKOW PpEaKIUU W TMOJIOKEHUE XUMHUECKOTO

PaBHOBECHA.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC — PEAKIMKM,  AJICKTPOHHBIM  OajiaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON  pEaKIUHU. CocraBneHue ypaBHECHU I

OKHCIUTEIHO-BOCCTAHOBUTCIIPHBIX ~ PEAKIMi ¢ HWCIOJIb30BAaHHUEM  METOJa
3JIEKTPOHHOTO OaaHca.



Teopust SNEKTPOIUTHUECCKON UCCOUALIAN. DIEKTPOJIUTHI U HEANEKTPOJIUTHI.
Karnonsl, anmonbl. MexaHW3M AWCCONMAIMK BEMICCTB C PA3IMUHBIMU BUIAMU
XUMHYECKOM cBs3u. CreneHpb aucconyanui. CUIbHbIC U ClTa0ble JICKTPOIUTHI.

Peakuun nonHoro ooMeHa. Y CJIOBHUS MPOTEKAHUS PEaKIIUi HOHHOTO 0OOMEHa,
MOJIHBIE W COKpAIEHHBIC WOHHBIC ypaBHEHUsA peakimid. CBOWCTBA KHCIIOT,
OCHOBAHUI U COJIEH B CBETE MPEACTABJICHUNH 00 3JIEKTPOJUTUUECKON NUCCOLUAIIIY.
KauecTBeHHbIe peaknyu HAa HOHBL. [[OHATHE O THAPOIM3E COJICH.

Xumuueckuii Jkcnepumenm:

O3HAKOMJICHHE C MOJCIISAMH KPHUCTAULTHUYCCKAX PEMIETOK HEOPTaHWMYCCKUX
BCIIIECTB — METAUIOB W HEMETAUIOB (Tpadmra W anMasa), CIOKHBIX BEIIECTB
(XJ0praa HATPHS ), UCCIIEOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOH PEAKITH OT
BO3JICHCTBHSI  Pa3aUUHBIX  (DAKTOPOB, HCCJICAOBAHHUE  AJICKTPOMPOBOIHOCTH
PacTBOPOB BEIIECTB, MPOIIECCa AUCCOUAINH KACOT, TIEJIOUEH U CONEH (BO3MOKHO
WCIIOJIb30BAHUE BHUJICO MATEPHAIOB), TMPOBEACHHUE OIBITOB, HWILTIOCTPUPYIOIIHX
MPU3HAKW TPOTEKAaHWsI peakIuii HWOHHOTOo oOMeHa (oOpa3oBaHWE OCalKa,
BEIZICICHAE Ta3a, O0Opa3OBaHWE BOJBI), OMBITOB, WLTIOCTPUPYIOMINX TPUMEPHI
OKHCJIUTEITEHO-BOCCTAHOBUTENIBHBIX PEAKIMi (TOPEHWE, PEeaKIMu Pa3JIOKCHUS,
COCIMHEHUS), PpACMO3HABAHWE  HEOPTAaHWYECKHX  BEIMIECTB C  IMOMOIIBIO
KAueCTBCHHBIX PEAKITNii HAa HOHBI, PEIICHUE YKCIICPUMEHTAIBHBIX 33/1a4.

Hemeranisl U UX coeMTHEHUS

OOmas xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn OokuciaeHus. CTpoeHne W (PU3NUECKHE CBOMCTBA MPOCTHIX
BEIECTB — TAIOTCHOB. XUMHUUYECKHUE CBOHCTBA HA MpUMeEpPE XjIopa (B3auMOIACHCTBHE
C METajUlaMH, HeMeTaljlaMu, Imenodamu). Xmoposomoposd. ConsHas KHCIIOTa,
XAMWYECKHE CBOWCTBA, TMOJIydeHUE, TNpUMEHeHUe. JlelcTBue xyopa H
XJIOPOBOJOPO/IA HA OPraHU3M uesioBeka. BaxkHelme XJIOpU/Ibl U UX HAXOXK/JICHUE B
PUPOJIE.

OOmias xapaktepucTuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEepHbIE CTEMeHW OKucieHus. CTpoeHue n (PU3NUECKHUE CBOWMCTBA
MPOCTHIX BEMIECTB — KACIOPOAA M Cephbl. AJUTOTPOITHBIE MOAM(UKAIINK KHCIIOPOIa
U cepel. XUMUYEeCKne CBOMCTBA cephl. CepoBOmOpOAd, CTpocHHE, (PHU3UUECKHE U
XUMUYECKHE CBOHCTBA. OKCHIBI Cephl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, (GU3NUEeCKHE U XUMHUIECKUE CBOMCTBA (00IHe KaK MPEACTaBUTENS
KJTacca KHUCJIOT M Crenu(pUUecKrue). XUMHUUESCKUE PEaKIMH, JICKAIHE B OCHOBE
MPOMBIIIJIEHHOTO CMoco0a MOJy4YeHusi CEpHOM KucaoTel. [IpumeHeHue cepHoM
KucIoThl. COJM CEepHOM KHCIIOTHI, KAYeCTBEHHAs pEakius Ha CyJb(ar-woH.
Haxoxxnenne cepsl W €€ COCNMHCHWH B TPHPOAC. XUMHUYECKOE 3arpsi3HEHUE
OKPYXalOMEeH Cpelbl COSAMHEHUSMH CEPhl (KUCIOTHBIE JOXKIH, 3arpsA3HEHHE
BO3/TyXa W BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHS.



OOmias xapakrtepucThka 3aeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIE CTETICHW OKHUCIICHHS. A30T, paclpOCTPaHCHHUE B MPHUPO/IE,
¢dusndeckre u xuMudeckue cBoiicTea. Kpyrosopot azora B nmpupose. AMMHUAK, €ro
(usznuecKre 1 XUMUYECKAE CBOMCTBA, MOJyUeHHE W puMeHeHue. Com aMMOHHS,
X (PU3MUECKUE U XUMHUYECKAE CBOMCTBA, MPpUMEHEHHE. KauecTBeHHas peakiys Ha
HOHBI aMMOHUS. A30THas KHCIIOTa, €€ MojyueHHe, (PU3NUECKHEe W XUMHUYCCKHE
cBoiicTBa (00ImMEe Kak TMPEACTAaBUTEISA Kiacca KHCIOT M CHCHU(pUISCKUE).
Hcnmonbs3oBanre HUTPATOB ¥ COJICH aMMOHHMS B KAUECTBE MUHEPATHHBIX Y T0OPECHHA.
XVAMHAYECKOE 3arPA3SHEHUE OKPYIKAIOIIECH CPEIbI COCTUHEHUAMHE a30Ta (KACIOTHBIE
JOXKN, 3arps3HeHHe BO3Ayxa, MOYBb W BoAoéMoB). Mdocdop, amroTporHbIe
momudukammu docdopa, ¢uznueckne U XuMuueckue cporictea. Oxenn ¢ocdopa
(V) u dochopnas kuciaoTa, GU3NUECKHE W XUMHUUYCCKHAE CBOMCTBA, MOJIYUYCHHUE.
Hcnons3osanne pocdaros B kauecTBe MUHEPATBHBIX YI00OPEHHUH.

O6mias xapaktepucTuka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIC CTETICHN OKUCIICHUS. YTIICPOI, aJUIOTPOITHBIC MOTU(DHUKAITIH,
pacnpocTpaHeHHe B IPUPOAE, PU3NIECKHE U XUMUIECKAE CBOWCTBA. AICOpOITHA.
Kpyrosopor yrnepoma B mpupoae. Okcuabl yriepoma, ux (Qu3nueckue u
XUMUYECKAE CBOWCTBA, [EHCTBHE Ha JKUBBIC OPTraHU3MBI, TOJYYEHHE U
MPUMEHEHHE. DKOJOTHUECKUE MPOOJIEMBI, CBsI3aHHBIE ¢ OKCUIoM yriepona (I1V),
THTIOTe3a TIO0ATFHOTO TOTEIUICHHUS KiIuMara, TapHUKOBBIH 3¢dexT. YronbpHas
KHCITOTa W €€ conu, uX (Pu3mdeckne W XUMWUYECKHE CBONCTBA, MOJYyUYCHHUE H
npumeHenne. KauecTBeHHas peakiuss Ha KapOoHaT-woHbL. Hcmoab30BaHue
KapOOHATOB B OBITY, MEUITMHE, MPOMBINIIJIEHHOCTH B CEJTHCKOM XO35HCTBE.

[TepBoHauabHBIE OHATHA 00 OPraHUYECKUX BENMIECTBAX KAK O COCTUHEHUSIX
yriieposa (MeTaH, 3TaH, STUJICH, alleTHIICH, STAHOJI, TIIUIIEPUH, YKCYCHAs KACIIOTA).
[IpupomHbie WCTOYHWUKHA YTJICBOMOPOAOB (Yyrojb, TPHPOAHBIA Ta3, HePTH),
MPOAYKTH WX TepepaboTku (OCH3MH), WX POJb B OBITY W TPOMBIITUICHHOCTH.
[TonsATHEe 0 OMONOTHYECKH BAXKHBIX BEIIESCTBAX: JKAPAX, OCNIKaX, YIJIEBOIAX — U UX
poiili B OKM3HW UEJOBeKa. MarepuaabHOE EIWHCTBO OPTaHWUYECKHUX U
HEOPTaHUIECKUX COCIUHCHUM.

Kpemunmii, ero ¢usmueckne W XHMHYECCKHE CBOHCTBA, TMOJyYCHHUE |
npuMeHeHue. CoeIMHEHUs KpeMHUs B mpupoe. OOIre NpeCcTaBIeHUs 00 OKCHJIE
kpemuns (I1V) u kpemauenoit kucimore. CHIUKATHI, X MUCHOJB30BaHUE B OBITY, B
MPOMBITINICHHOCTH. BakHe#mme CTpouTeIbHbIE MaTepUajibl. KepaMHKa, CTEKIIO,
IIeMEHT, ©OeToH, kene300eToH. IIpoOnembl  0€30MacHOTO  HCMOJb30BAHUA
CTPOUTENBHBIX MAaTEPHAIIOB B TIOBCETHEBHOMN XKU3HU.

Xumuueckuii IKcnepumenm:

M3ydeHHEe 00pa3loB HEOPTAHUUYECKUX BEIECTB, CBOMCTB COJISTHOW KHCJIOTHI,
MIPOBE/ICHAE KAUECTBEHHBIX PEAKIii Ha XJIOPUI-MOHBI U HAOIOACHUE MTPU3HAKOB



WX TPOTEKAHWS, OMBITH, OTPaKalomue (PU3NIECKHe W XUMHUYECKHE CBOWCTBA
raJIOTCHOB W WX COCIUHEHWH (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE ¢ 00pa3IaMu XJI0pHI0B (TAIOTCHHUIOB ), 03HAKOMJICHHE C 00pa3iaMu
ceppl W €€ COeAMHEHUSAMH (BO3MOXXHO WCTOJB30BAHUE BHICOMATEPHAIIOB),
HaOII0IEHKE TIpoliecca 00YTIMBaHUS caxapa Moj ASHCTBUEM KOHIEHTPUPOBAHHON
CEPHOM KUCIIOTHI, U3YUCHHE XUMUUECKUX CBOWCTB Pa30aBICHHONW CEPHON KUCJIOTHI,
MPOBE/ICHUE KAUECTBCHHOW PEaKIK Ha Cyab(ar-noH u HAOMOACHHE TTPU3HAKa €€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKUMHU CBOWCTBaMH a30Ta, ¢docdopa U ux
COeMHEHUH (BO3MOXHO WCITOJIb30BAaHUE BHUACOMATEPHAJIOB), 00pa3aMyu a30THBIX
n pochopHBIX ymoOpeHHui, monyueHne, coOMpaHrue, paclio3HABAHHE M HM3yUCHHC
CBOMCTB aMMMaKa, MPOBEACHUE KAYECTBCHHBIX PEAKIMA HA HWOH aMMOHUA M
dochaT-noH W W3yUECHWE TPU3HAKOB WX TPOTEKAHWS, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHOW Aa30THOW KHCJIOTHI C MEIbI0 (BO3MOXHO HCIOJb30BAHHE
BUJICOMATEPHUAJIOB), HM3YyUCHHE MOJCICH KPUCTAUTMUECKUX PEMIETOK anMasa,
rpaduTa, QymiepeHa, O3HAKOMJICHHE C IPOIECCOM aacopPOIMH PacTBOPEHHBIX
BCILIECTB AKTUBUPOBAHHBIM YIVIEM W YCTPOHCTBOM MPOTHUBOras3a, NOJYyUYEHUE,
coOMpaHKe, PaCO3HABAHUE W M3YUCHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE
KQUEeCTBEHHBIX peaKkui HAa KapOOHAT W CUJIMKAT-UOHBI U M3YUCHHUE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJIEHWE C TPOAYKIMEH CWIMKATHOW MPOMBIILJICHHOCTH,
pELIEHUE SKCIEPUMEHTANIbHBIX 3a7au Mo TeMe «BaxHelilne HeMeTaulbl U HX
COCIMHEHUSY .

MertaJLibl U UX COeTUHEHUS

OO0mias xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH
ux nojiokeHus B llepmommueckodt cucrtemMe XUMUYECKUX dieMmeHTtoB [, U
MenpaeneeBa u cTpoeHuss aTroMoB. CTpoeHne MeTtauioB. MeTajuimueckas CBSI3b U
METAJIMYECKAsT ~ KPUCTAUIMUECKAs  pelI€TKa.  ODJEKTPOXMMHUYECKUH Pl
HanpsKeHU MetayuioB. Ousnueckue U XUMHUECKUE CBOMCTBA MeTaiuioB. OO0iue
CcrocoObl MOJIydyeHUd MeTauioB. [loHATHE O KOPpPO3MM METALJIOB, OCHOBHBIC
CIOCOOBI 3aITUTHI UX OT KOppo3uu. CIutaBsl (CTaTb, UyTYH, TIOPATIOMAHAN, OPOH3a)
U UX TPUMEHEHHE B ObITY U MMPOMBIIILJIEHHOCTH.

[[lenounbie mMeTamibl: MonoxkeHue B llepuoanueckoit cCUCTEME XUMHUUECKUX
snementoB JI. . MenaeneeBa, CTpo€HHE WX aTOMOB, HAXOXKJICHUE B MPUPOAC.
dusnyeckne W XUMUUECKUE CBOHCTBA (HA mpuMepe HaTpus W Kanmws). OKCUIB |
TUAPOKCUIBl Hatpus u Kajnus. [IpuMeHeHHe [IeTOYHBIX METAJIOB M HX
COCIUHEHUH.

[Mlenouno3emMenbHbIE METAUIBI MarHMid W KaJbLUMH: TOJIOKEHHE B
[Ieprnonndeckoii cucteMe XUMHAYECKUX 351eMeHTOB [[. Y. MenaeneeBa, CTpoeHrE X
aTOMOB, HaXOXJeHHEe B pupojie. Duznueckue U XUMUUECKUE CBOWCTBA MarHus 1



KaJTbIAsa. BaxkHen e coe AMHEHMS Kb (OKCHI, THAPOKCHT, CONH ). JKECTKOCTH
BOJIBI 1 CITOCOOBI €€ YCTPaHEHHS.

AmomuHuii: noyioxenue B [lepuoanuecko cucteMe XMMUYECKUX SJIEMEHTOB
. 1. Menpeneesa, cTpoeHne aroMa, HaxoxkaeHue B mpupoae. dusmueckue u
XUMUYECKHUE CBOHCTBA aFOMUHAS. AM(POTEPHBIC CBOWCTBA OKCHIA W THAPOKCH/IA
ATFOMHUHMUA.

Keneszo: monoxenue B [lepruoandyeckoi CHCTEME XMMUYECKUX JIEMEHTOB [l
. MenneneeBa, CTpoeHME aroMa, HaxXOXKAcHUE B npupoae. Duznmueckue wu
XUMHUYECKHE CBOMCTBA kenme3a. OKCH b, THAPOKCHIBI U coytu xkene3a (11) u xxenesa
(IIT), mx cocrtas, CBOICTBA U MOIyUCHHUE.

Xumuueckuii Jkcnepumenm:

O3HAaKOMJICHHME C oOpasllaMh METAJIOB W CIUIAaBOB, HMX (PU3NUECKUMH
CBOWCTBAMHW, W3YUCHHE  PE3YJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOKHO
UCTIOJIb30BAaHUE BUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOICHCTBHSA OKCHIA
KaJIbIIAA W HaTpwusi ¢ BOJOW (BO3MOXKHO HWCIIOJIb30BAHUE BHICOMATEPHAIIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOH BOJBI, MPOLIECCA TOPEHHUS KEIE3a B KUCIOPOAE
(BO3MOXXHO  WCIIOJIb30BAHWE  BHJICOMATEPHANIOB), TPHW3HAKOB  MPOTEKAHUSA
KAueCTBCHHBIX PEAKIIAN HA MOHBI: MarHUs, KBTS, A TIOMAHMS, ITUHKA, *kere3a (1)
u xenesza (III), meam (II), mabmroaeHWe W OMMCaHUE TPOIECCOB OKPAITABAHUS
IAMEHH WOHAMHM HaTpwsl, Kanus W Kaablus (BO3MOXKHO HCIOJIb30BAHUE
BUICOMATEPHUAJIOB ), UCCIICIOBaHME aM()OTEPHBIX CBOWCTB THIPOKCHA ATIOMUHUS 1
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a7a4 Mo Teme «BaxHekme
METAJLIBl U KX COSJTUHECHUS .

XuMHS U OKPYKAK0LIad cpeaa

BemecrBa m marepuanbsl B MOBCEAHEBHOM >KU3HM YEJOBEKA. be3omacHoe
WCIOIb30BAaHUE BEILIECTB M XUMHUUECKUX peakiuii B ObiTy. [lepBas momoiib npu
XUMHUUYECKUX 0KOTaX U OTPABJICHUSX.

XVWMHAYECKOE 3arps3HCHHUE OKPYKAIOMICH cpeanl (MpeaeabHas I0TMyCTHMas
KOHIIeHTpaus Beliects, aanee — [[JIK). Ponb xuMun B pemieHNn 3KOIOTHUECKUX
pooJieM.

Xumuueckuii IJKcnepumenm:

u3ydyeHrue 00pasloB MaTepUANOB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIC
MaTEPHUAITbI).

Mesxcnpeomemmesie ceasu

Peanuzanus MexXnNpeIMETHBIX CBSI3€H MpPU W3YUCHHMM XUMHM B 9 Kiacce
OCYILIECTBJISIETCA 4YE€PE3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHUH, ABJIAIONIMXCS CUCTEMHBIMU JJISI OTJICABHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTrO LIMKJIA.



OO0Ipe eCTECTBCHHO-HAYYHbIE MOHATHS: HAy4yHBIM (PaKT, THIOTE3a, 3aKOH,
TEOpHs, aHajJu3, CHUHTE3, KIacCH(pHUKALMS, IEePUOIUUHOCTh, HAOIIOJACHHE,
AKCIIEPUMEHT, MOJIC/IMPOBAHUE, H3MEPEHHE, MOJECb, SBJICHUE, IMaAPHUKOBBIN
s dexT, TeXHONOTUs, MaTePHAITHI.

dusrka: MaTepus, aTOM, 3JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIH/I, U30TOIIbI,
PaJIMOaKTHBHOCTbD, MOJIEKYJIa, ANEKTPHUECKH I 3apsn, IIPOBOIHHKH,
MOJTYPOBOTHUKH,  JMAJICKTPHKH, (OTORIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacTBOP, PaCTBOPUMOCTD, KPUCTAITHUSCKAS
peIIéTKa, CIUIABbl, (PU3NUYCCKHE BEIUUYHHBI, CAMHHUIBI M3MEPEHHS, KOCMHUYECKOE
NIPOCTPAHCTBO, IJIaHETHI, 3BE3 161, COJHIIE.

buonorus: ¢orocunTes, apixanve, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIC
yA00pEHH S, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATES/IbHBIC BEIIESCTBA.

I'eorpadms: armocdepa, ruapocdepa, MUHEPANIBI, TOPHBIC TTOPOJIbI, MOJIC3HBIC
HCKOIIAEMBbIE, TOILJIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YJbTAThl OCBOCHUS TMPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHuA JOCTHUTAIOTCS B XOJ€ OOyUYEHUsS XUMHUU B €IMHCTBE YUeOHOU U
BOCMUTATEIIBHON ACATETBHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMHU POCCHUCKUMHA
COLMOKYJIFTYPHBIMU W JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH, MNPHUHATBIMA B
00llleCTBE TMpaBWJIaMM W HOPMaMHU TMOBEACHHS M CHOCOOCTBYIOT Mpoleccam
CaMOMO3HAHUS, CAMOPA3BUTUA U COLUATIM3AIMUA 00YUArOIIUXCS.

JIn4HOCTHBIE ~ PE3yJabTaThl  OTPAXAKOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJACTBOBATbCSI CUCTEMOW TMMO3WUTHUBHBIX LEHHOCTHBIX OpPHUEHTALMHA W
PACIIAPEHUE OMBITA ICATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpuoTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOI'O0 OTHOIICHUSA K OT€UECTBEHHOMY KYJBTYPHOMY, HCTOPHUYECKOMY
W HAYYHOMY HACJICAWI0, TOHWMAaHWA 3HAYEHWUS XWUMHYECKOW HAYKH B JKU3HHU
COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BJIANETh JOCTOBEPHOW HWH(pOpMAIHei o
MEPENOBBIX JOCTHIKEHUAX K OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpaA U OOIIECTBA;

2) rpaKIaHCKOro BOCIIUTAHMS:

MPEICTABICHAS O COLMAIBHBIX HOPMAaxX W TMPABHAJIAX MEKIMYHOCTHBIX
OTHOILIEHUHN B KOJIJIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOH, yUeOHOUCCIIEA0BATENBCKON, TBOPUECKOUN U IPYTUX BUIAX AEATEIBHOCTH,
TOTOBHOCTH K Pa3sHOOOPa3HOM COBMECTHON MAEATEIbHOCTH MPH BBHIMOJIHEHUH
y4eOHBIX, TMO3HABATEbHBIX 33/a4, BBIMOJHEHUH XWMHWYECKUX SKCIEPUMEHTOB,
CO3/ITaHUHU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIMIOHUMAHUIO U B3aUMOIIOMOII!
B MPOLIECCE ATON yUeOHOMN AEATEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE
Y MOCTYNKH CBOMX TOBAPHINECH C MO3UUMHA HPABCTBEHHBIX W MPABOBBIX HOPM C
YYETOM OCO3HAHHUS MOCIEACTBUN MOCTYNKOB;

3) HeHHOCTU HAYYHOI0 MO3HAHUS

MHPOBO33PEHUYECKUE TPEICTABJICHAS O BEIIECTBE M XMMUUYECKOW PEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH W COCTABJISIOLIUE
OCHOBY 11 TIOHUMAHHS CYIIIHOCTH HAYYHOW KApTUHbI MUpA, MPEACTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJAbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHON CPENOU, O POJIM XUMHUM B TTIO3HAHUM STUX 3aKOHOMEPHOCTEN,

MO3HABATEIbHBIC MOTHUBBI, HAMIPABJICHHBIE HA MOJIYYCHHE HOBBIX 3HAHWU MO
XUMHUH, HEOOXOAUMBIE IJid OOBACHEHUS HAOIIOMAEMBIX MPOLECCOB W SBJICHUM,
MO3HABATENILHON, WH(POPMAITMOHHOW W YUTATEIbCKOW KyJIbTYPHI, B TOM UHCJIE
HaBBIKOB CaMOCTOSATEIbHOW PaboThl C YUeOHBIMH TEKCTAMH, CIPABOYHOU



JUTEPATYPOH, MOCTYNMHBIMA TEXHWUYECKHUMH CPEACTBAaMH  HMH(POPMAITMOHHBIX
TEXHOJIOTHH,

UHTEpEC K OOYYEHUI0O M TMO3HAHMIO, JHOO03HATENBHOCTh, TOTOBHOCTh H
CHOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM W HCCIIECN0BATENIbCKON
JEATEIbHOCTHA, K OCO3HAHHOMY BbIOOpPY HAIMPABJIICHHOCTH W YPOBHS OOyUYEHHUS B
JTATTbHEUIIIEM

4) popmMupoBaHus KYJbTYPbI 310POBbSI;

OCO3HAHWE [ICHHOCTH JKU3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3[I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 ’KW3HU, OCO3HAHWE TOCJICACTBUU W
HEMPUATHE BPETHBIX MPUBBIYCK (YHOTPEOICHHS alIKOTOJIs, HAPKOTUKOB, KYPEHU),
HEOOXOIMMOCTH  COONIOJICHUST MpaBuil  0O€30MAaCHOCTA MpU  OOpallleHUH ¢
XUMHUUYECKUMH BEIIECTBAMU B OBITY U PEATIbHOMN KU3HH;

S) TpyaoBoro BocnuraHus:

WHTEPEC K MPAKTUUCCKOMY M3yUCHHIO TTPOQECCHil U TPy Aa pasInidHOTO POJa,
YBOKCHHE K TPYAY U pe3yJibTaTaM TPyI0BON ACATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHECHUS  MPEAMETHBIX  3HAHMM MO  XUMHHM, OCO3HAHHBI  BbIOOpP
WHJIMBUAY AJIbHOW TPACKTOPUHU MPOJIOKEHUA 00pa30BaAHUS ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCnenHon npodecCHoHaTbHOW ASATENHPHOCTA M PA3BUTHSA HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aIaITHPOBATHCA B MPOGECCHOHATBHON CPEJIE;

6) 3K0J10ru4ecKoro BOCIUTAHMS:

AKOJIOTHUUYECKHU 11€J1€CO00PA3HOE OTHOIICHUE K MPUPOAE KAK UCTOUHUKY KU3HH
Ha 3emMJie, OCHOBE €& CYIICCTBOBAHMS, TMOHWMAHWE IIEHHOCTH 3/I0POBOTO U
O0e3omacHOro o0pa3a JKW3HU, OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY
(PU3UYECKOMY M IICHXHUYECCKOMY 3J0POBBIO, OCO3HAHHE IICHHOCTH COOJIIOACHHMS
MpaBuJ1 0€30MACHOTO MOBECHUS MPU padOTE C BEIIECTBAMU, A TAKXKE B CUTYaIUX,
YIPOXKAOIIMUX 30POBBIO U XKU3HU JIIOJEH;

CIOCOOHOCTH MPUMEHATh 3HAHUS, MOJYyYaEMbl€ MPU U3YUYECHUH XUMWH, IJIA
peLIeHu 3a/1a4, CBA3AHHBIX C OKPYIKAIOLIEH TPUPOJAHON CPENOH, A TMOBBIIIEHUSA
YPOBHSL  DKOJIOTMUECKON  KyJbTYpbl, OCO3HaHHMS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTUUECKUX MPOoOJeM M MyTEeH WX PEIICHHUS MOCPEICTBOM METOJIOB XUMUH,
AKOJIOTUUECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATLCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHON U COLMAIIBHON MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIbTATbBI

B cocraBe wMeTanmpeaMETHbIX PpE3yJbTATOB BBIACIAIOT 3HAUUMBIE IS
(hopMEpOBaHUS MUPOBO33PEHUA O0IIEHAYYHBIE TIOHSTHS (3aKOH, TSOPHS, TPUHITHII,
rumnore3a, (akT, CHUCTEMa, TPOIECC, HIKCIEPUMEHT | JPYroe.), KOTOPHIE
UCIOIb3YIOTCA B €CTECTBCHHO-HAYUHBIX YUE€OHBIX MPEAMETAX W IMO3BOJISIOT Ha
OCHOBE 3HAHWI M3 HTHUX MPEAMETOB (DOPMHUPOBATH MPEACTABIICHUE O TEIIOCTHOM



HAayYHOW KapTHUHE MHPA, U YHUBEPCAIbHBIC yueOHbIE NeHCTBHS (ITO3HABATEIIHHBIC,
KOMMYHUKATHBHBIC, DPETYJSITHBHBIC), KOTOPBIE O0O0ECIEUnBAIOT (HOPMHUPOBAHHE
TOTOBHOCTH K CAMOCTOSITCIIPHOMY IUIAHUPOBAHWIO M OCYIIECCTBJICHHUIO YyueOHOM
JCATEILHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE TeiiCTBUSA

ba3zoBble Jornyeckue aeiicTBUs:

YMEHHS HCIIOJIb30BaTh MNPHEMBI JIOTHUECKOTO MBIINIJICHUS IIPH OCBOCHHH
3HAHWIA: PACKPBHIBATH CMBICT XUMWUYECKHX TOHATHN (BBIACISATh MX XapPaKTCPHBIC
MPU3HAKH, YCTAHABJIMBATh B3aWMOCBSI3b C JIPYTHMHU TOHATHSAMH), WCIOJIb30BaTh
MOHATHS JUIs1 OOBICHEHHUS OTACIBHBIX (D)aKTOB W SIBJICHHM, BRIOMPATh OCHOBAHUS U
KPUTEPHH JUIS KiIacCH(PUKAMH XHMHYECKHX BEIICCTB M XUMHUYCCKHX PEaKIni,
YCTAaHABIIMBATh NPHYHHHO-CIICICTBEHHBIC CBSI3H MEXKIYy OOBCKTAMH H3YUYCHHS,
CTPOUTH JIOTHUECKHUE PacCy ACHUS (MHAYKTUBHBIC, JICIyKTUBHbBIC, TT0 aHAJIOTHN),
JIeNaTh BEIBOIBI M 3aKITFOUCHUS,

yMEHHUE TPUMCHATh B TIPOIECCE TMMO3HAHWS TOHATHA (MPEAMETHBIE U
METAIMpPEeAMETHBIE), CHMBOJIMUCCKHE (3HAKOBBIC) MOJICITH, UCTIOJIb3YEMbIC B XUMUH,
peoOPa30BBIBATH MHPOKO MPUMCHICMBIC B XUMUH MOJICIBHBIC TIPEACTABICHHS —
XUMUYCCKANH 3HAK (CHMBOJ DJIEMEHTa), XWMHUeckas ¢opMysia W ypaBHEHHE
XUMHYECKON PeaklMK — MPH PEIICHHH YueOHO-TIO3HABATEIbHBIX 3314, C YUETOM
ATUX MOJICIBHBIX IPEJACTABIICHHM BBISABIAT M XapaKTCPHU30BATh CYIICCTBEHHBIC
MPHU3HAKHA U3Y4aeMbIX 0OBEKTOB — XMMHUUYCCKHX BEIIECTB M XUMHUCCKUX PCAKIIHH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJCJACTBCHHBIC CBSI3H U
MIPOTHUBOPEYUHS B U3YUACMBIX IIPOIIECCaX U SBJICHUSIX.

ba3oBbie nccienoBaTebCKHeE TeHCTBHS:

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIC BOMPOCH B KaueCTBE HMHCTPYMEHTa
MTO3HAHMS, a TAaK)KE B KAUSCTBE OCHOBHI TS (DOPMHUPOBAHUS THITOTE3HI IO TIPOBEPKE
MIPaBHJIBHOCTH BBICKA3BIBAEMBIX CYIKJICHHH

MPHOOPETCHHUE OIBITA 10 TUIAHHPOBAHHWIO, OPTraHW3alMH M TPOBEACHHIO
YUCHHUECKUX JKCIICPUMEHTOB, yMEHWE HaO0MomaTh 3a XOJO0M Tpolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 pe3ynbTaT, GopMyaupoBaTh 000OMICHUS U
BBIBO/JIBI 10 Pe3yJIbTaTaM IPOBEASHHOTO OMBITA, UCCIICIOBAHMS, COCTABIIATh OTUET
0 MpOoJEIaHHOM padoTe.

PaGoTa c undopmanmeii:

yMCHHE BBIOMpATh, aHAM3UPOBATh W HHTEPIPETUPOBATh HH(POPMAITHIO
Pas3IMYHBIX BHUJIOB B ()OPM MPEACTABICHUS, IMOIYyUYaEMYIO U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIApHAsA JUTeparypa XUMWYECKOTO COACPKaHUA, CIPABOYHBIE
nocoOus, pecypcsl HMHTepHETa), KPUTHUYECKH OICHWUBATH MPOTHBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO,



YMEHHE MPUMEHATHh PA3JIMYHBIC METOJAbl U 3aMpPOChl MPU MOUCKE U OTOOPE
uHOPMAITM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOTWUMBIX I BBITOTHEHUS
y4eOHBIX M MO3HABATEJIbHBIX 33/1aU ONPEACIEHHOTO TUIMA, MPUOOPETEHUE OMbITA B
00JaCTH  WCTOJB30BaHMS  WH(HOPMAIMMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
OBJIQICHUE KYJIbTYPOH aKTUBHOTO MCIMOIb30BAHUA PA3JIMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTHUMANBHYIO (hOopMy TIpeacTaBiieHus WHpOPMAITUN H
WUTIOCTPUPOBATh PEIIAEMbIE 33/7aUd  HECJIOKHBIMKA CXEMaMH, JuarpaMMmamu,
apyrumMu opmaMu rpaduKd U UX KOMOWHAITUSMU,

YMEHHE WCHOJIb30BaTh W AHAJM3UPOBATh B Tpoliecce YUYeOHOH U
HCCIIENOBATEIBCKON JACATENHHOCTA WH(POPMAITHIO O BIWUSHUW TPOMBIITICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTA HA COCTOSHWE OKPYIKAKOLIEH NPUPOIHOM
Cpenbl.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1elicCTBUS:

YMEHUS 33/1aBaTh BOMPOCH (B X0/1¢ TAaj0oTa ¥ (MJIN) TUCKYCCHH) TIO CYIIECTBY
obOcyxmaeMoli TeMbl, (POPMYIMPOBATH CBOW TPEUIOKEHUS OTHOCHTEIHHO
BBITTOJTHEHUA MPEIJIOKEHHOM 3a/1auu;

YMEHHS  MPEACTABJIATh  TOJIYYEHHbIE  PE3yJibTaThl  MMO3HABATEJIbHOM
JNEATEIbHOCTA B YCTHBIX W THMCbMEHHBIX TEKCTax; JAeNiaTh MPE3CHTALMIO
PE3YNBTATOB BHITIOJTHEHUA XHMHUYECKOTO JKCIepUMeEHTa (71abopaTOpHOTO OTIBITA,
nabopaTopHOit paboThl IO UCCIIEOBAHUIO CBOHCTB BEIIECTB, YICOHOTO MPOCKTA);

YMEHHSI YUe€OHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIBHOW M MCCJICAOBATENIbCKOW  JICSITENIBHOCTH  TPU  PEIICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COTJIACOBAHUSA
no3uiii (00CyX)AeHWSA, OOMEH MHEHHUAMH, «MO3TOBBIC IITYPMBI», KOOPAUHAITHS
COBMECTHBIX JICHUCTBUW, OIPEACIICHUE KPUTEPUEB MO OLEHKE KayecTBa
BBHITIOJTHEHHOH pabOTHI U APYTHE).

PerysiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSTEIbHO OMNPEACNATh IEIU JEATCIbHOCTH, MIAaHUPOBATh,
OCYILECTBJIATh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JEATEBHOCTD, BEIOMpaTh Hanbosee »(hPeKTUBHBIE CTOCOOBI PEMICHUS YUSOHBIX U
MO3HABATEBHBIX 33J1a4, CaMOCTOATEJIBHO COCTaBJISATh WM KOPPEKTHUPOBATh
NPEMJIOKEHHBINM  AJITOPUTM  JIE€MCTBMM TIPA  BBINOJIHEHUM 33aJaHUU € YUETOM
MOJIYYECHHUS] HOBBIX 3HAHUH 00 HM3ydyaeMbIX OOBEKTAX — BEIIECTBAX U PEAKLHUAX,
OLICHUBATh COOTBETCTBUE TMOJIYUCHHOTO PE3YJIbTaTa 3aABJICHHOW 1EIU, YMEHHE
UCIOIb30BaTh U AHAJU3UPOBATh KOHTEKCTHI, MPEAJIaracMbI€ B YCIOBUU 3aaHUM.

INPE/IMETHBIE PE3VJIBTATBI

B cocraBe mnpeaMeTHBIX PE3YJbTAaTOB MO OCBOCHUIO 00SA3aTEIbHOTO
CoZep KaHMs, YCTAHOBJICHHOTO MaHHOW enepambHOl pabodeit mporpaMMoH,
BBIJICJISIFOT. OCBOEHHBIE OOYUAIOIIMMUCS HAyUHbIC 3HAHUS, YMEHUA U CHOCOObI



JNCHCTBHM, cHenmu(pUUYecKHe i1 MNPEJAMETHOM o0nacTH  «XHUMHS», BHJBI
JNEATEABHOCTA MO  TOJYYEHHIO HOBOTO  3HAHWA, €ro  MHTEpPHpETallvu,
MpeoOpa3oBaHMIO U MPUMEHEHHUIO B PA3JIMYHBIX YUeOHBIX U HOBBIX CHTYaIIHsX.

K koHity oOyueHus B 8 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD y OOYUAIOTIAXCA YMEHUH:

e PacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX TOHATHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOPOAHAS ¥ HEOTHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAA 1
MOJIEKYJISIpHAd Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca,
MacCcoBast I0JIsl XUMHUUECKOTO 3JIEMEHTA B COCAMHEHUH, MOJISIPHBIA 00bEM,
OKCHU/JI, KHMCJIOTA, OCHOBAHHE, COJb, 3JICKTPOOTPULIATEIILHOCTh, CTEMEHBb
OKHCJICHHS, XAMHYECKasl PeaKIus, KiacCHU(UKAIA pPEaKIui: peakinuu
COCAVHEHHUA, PEAKIMU PA3JIOKEHUA, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMEHa, PK30- M SHIOTCPMUUYECKHUE PEAKINH, TETUTOBOH 3((EKT peakimu,
AP0 aTOMa, SJICKTPOHHBIN €10 aTOMa, aTOMHAst OpOUTaJIb, PAANYC aTOMA,
XMMHYECKas CBA3b, MOJISIPHAA M HEMOJISIPHAsA KOBAJICHTHAs CBS3b, MOHHAS
CBA3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJsA BEIIECTBA
(IpoTIeHTHAs KOHIICHTPAITNs) B PACTBOPE;

e HWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHWX TOHATHH |
MPUMEHATH ATH TTOHATHUA IMPHU OMMCAHWH BEIIECTB M UX MIPEBPAIICHHUH

e HWCIONH30BATh XWMHYECKYIO CHMBOJHMKY JUIS COCTaBJICHHS (HOpMYJ
BEIIECCTB YU YPABHCHUMN XUMHAYECCKAX PEAKIIUN,

e OMNpPENEATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTEMEHb  OKHUCJICHHS ~ 3JIEMEHTOB B OMHApPHBIX  COEAMHEHHUSAX,
MPUHA/JIEAKHOCTh BEILIECTB K OMPEACIEHHOMY KJIACcCy COEAMHEHUN MO
dbopMmynam, BUA XUMHYECKOW CBs3M (KOBAJIGHTHAs W MOHHAS) B
HEOPraHUYECKUX COCTMHEHUSIX,

e packpeiBaTh cwmbich Ilepuoanueckoro 3akonHa JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh MOHUMAHWE NEPUOAMUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B [lepuonuueckoil cucreme,
3aKOHOB COXPAHECHHMS MAacCChl BEHIECTB, MOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUE€HUS, 3aKOHA ABOTApO;

e ONHUCHIBATH W XapakTepuszoBarh TabauunHyto ¢opmy [lepromuueckoit
CHCTEMBbl XHMMHYECKHX JJIEMEHTOB. pa3inuarh TMOHATHS «TJIaBHAs
noarpymnma (A-rpymnma)» u «modounas moarpynna (b-rpymnma)y», Maneie u
0OJIbIIINE TEPUOJIbI, COOTHOCHTh OOO3HAUEHHUS, KOTOpPbIE HMEIOTCSA B
tabmuine «llepumoauueckas cucreMa XHMHUYECKHX »dnemeHToB J[. .
MeHnpeneeBa» ¢ 4YHUCJIOBBIMM XapPAaKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHUYECKHAX JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YUCIIO AIEKTPOHOB U
pacmpenesieHue UX MO JICKTPOHHBIM CIIOSM);

KJTacCH(PpUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUICCKUE BEIICCTBA,
XUMUYECKAE peaknuu (10 YMCIy W COCTaBy YYACTBYIOIIUX B PEAKITHH
BEIECTB, TIO TETTOBOMY (D dekTy);

XapaKTepu30BaTh (OMUCHIBATH) OOMIME XUMHUYECKHAE CBOMCTBA BEIICCTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
YPABHEHUN COOTBETCTBYIOIMX XUMUUYECKUX PEAKLINM,

MMPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUECKHUX [MPEBPALICHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIAPHYIO MAacCChl BEIIECTB,
MAacCOBYIO JIOJIIO XHUMHYECKOTO »3JeMeHTa 1o (opMysie COSAUHEHMUS,
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMHAYECKON PEAKIUH,

MPUMEHSITh OCHOBHBIE OTNEPALIUU MBICIUTEILHON NEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHCHHE, OOOOINCHHE, CHCTeMaTH3aIlhio, KiIacCH(pHUKAIHIO,
BBISIBJICHUE TPUUYUHHO-CICACTBCHHBIX CBS3€M — /Ji1 U3yUYEHUA CBOMCTB
BCIIECTB W XMMHWYECKUX PEAKIHUM, €CTECTBEHHO-HAYUHbIE METObI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJCIUPOBAHUE, SKCHEPUMEHT
(peasibHbIN W MBICIICHHBIH );

CJIe0BaTh MPaBUJIaM MOJI30BAHUS XUMHUUECKOH MOCY0M U 1a00paTOPHbIM
000Opy/IOBaHMEM, a TaKXKe TMpaBwiaM OOpAIllCHUS C BEIIECTBAMH B
COOTBETCTBHUM C HWHCTPYKIMSAMH TIO BBIMOJHEHUIO JIaDOPATOPHBIX
XUMHUUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BOIOpOJIa W KHUCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOM
MacCOBOM J0JIEM PACTBOPEHHOI'O BEIIECTBA, IUIAHUPOBATh U NMPOBOIAUTH
XUMHUUYECKUE HKCIICPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOUCH H
KHCIIOT ¢ TIOMOIIBIO HHAUKATOPOB (JTakMyc, (heHOI(TAICHH, METHIIOPAHK
U JPyTHE).

K koHity oOyueHus B 9 kjacce npeIMeTHbIEC pe3yJibTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTH y OOYUAIOIIMXCA YMEHUH:

PaCKpBIBATh CMBICJI OCHOBHBIX XWUMHYECKHX MOHATHU. XWMHWYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, NPOCTOE BELIECTBO,
CJI0KHOE€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULATEIBHOCTD, CTENEHD
OKHCJICHHS, XUMUYECKasA PEaKITusl, XUMUIECKas CBA3b, TEIIOBOUW AdekT
pEaKiuu,  MOJib,  MOJISIpPHBIH  00BEM,  PacTBOpP,  AJIEKTPOJIUTHI,
HESJICKTPOJIUTHI, SJICKTPOJIMTUYECKAA OUCCOLMALMSA, PEAKIUU WOHHOTO
oOMeHa, KaTrajJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTuMbie U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIIb, OKACIICHUE U BOCCTAHOBJICHHE, aJUIOTPOTIHUA,
aM(oTepHOCTb, XHMHUYECKas CBSI3b (KOBajICHTHAS, HWOHHAaA,
METAJUTAYECKast ), KPUCTAIUTMYECKAs PEIIETKA, KOPPO3HS METAJIOB, CILIABHI,
CKOPOCTb XMMHWYECKOHW peaKiuu, MPEAebHO AOMYCTUMAas KOHIICHTpAIus
ITJK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMWYECKHUX TOHATHH U
MPUMEHSThH 3TH TIOHATHA MPU OMUCAHUU BEIIECTB U X MPEBPALLCHUA;
UCIIOJIb30BATh XUMWYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHS (HOPMYJT
BEIIECCTB YU YPABHCHUN XUMHAYECCKAX PEAKIIUN,

OMPEeNCATh BAJIGHTHOCTh U CTENEHb OKUCICHUA XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3IMUYHOrO COCTaBa, MPUHAJICHKHOCTh BEIIECTB K
OTIPENENEHHOMY KJIAcCy COEMWHEHWH 1o ¢hopMysaMm, BHA XHUMHUYCCKOM
CBs3M (KOBAJICHTHAs, WOHHAsA, METAJUIMUECKasi) B HEOPTaHWMUCCKHUX
COCIMHCHUAX, 3apsj] HOHA MO XUMWYECKOH (hopMmylie, XapaKkTep Cpenbl B
BOJIHBIX PAcTBOPAX HEOPTraHWYECKUX COCAMHEHUMH, THUI KPUCTAJUTMYECKON
PEIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBath cMmbic llepuommdeckoro 3akona J[. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro TMOHMMAHHWE. OMNUCHIBATh W XapPaKTEPU30BATh
tabnmmunyto Gopmy [lepuoamueckoi CHCTEMBl XHUMHUYECKHX SJIEMEHTOB:
pasznuyarh TOHATHA «TjaBHas noarpynma (A-rpynma)y W «mobodyHas
noarpynma (b-rpynma)», Mameie W OONbIIAE TEPHOMBI, COOTHOCHTH
0003HAYEHUS, KOTOPHIE UMEIOTCS B IEPUOANUECKOMN TabJIHUIIE, C YUCTOBBIMU
XapaKTEPUCTHKAMUA CTPOCHHUSA aTOMOB XHMHUYECKHX JJIECMEHTOB (COCTaB M
3apsiA 4Apa, oOIlee YUCIO SJSKTPOHOB W PACHpeAcsiCeHUE UX [0
ANIEKTPOHHBIM CJI0SIM), OOBACHATH OOITNE 3aKOHOMEPHOCTH B W3MCHCHHH
CBOMCTB AJIEMEHTOB M WX COCIMHECHUHN B Mpeenax MajbiX NEPUOAOB U
[JIABHBIX MOJATPYIN C YYETOM CTPOCHUS UX aTOMOB;

KJTacCH(PpUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUICCKUE BEIICCTBA,
XUMUYECKHAE peaknuu (10 YMCIy W COCTaBy YYacCTBYIONIUX B PEaKITHH
BEIIIECTB, MO TEIIOBOMY 3((}EKTy, MO0 M3MECHCHHIO CTEINECHEH OKHMCIICHHS
XUMUYECKHAX HJICMECHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOMME W CHENU(PUUCCKHE XUMHYCCKUE
CBOMCTBA TPOCTBHIX M CJIOKHBIX BEIIECTB, TMOJATBEPKAAs OMHUCAHUE
MpUMEpPAMH  MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHWH COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKIUN,

COCTaBJIATh YPABHEHUS BJIEKTPOJIUTHYECKOW JUCCOLMAIIMU  KHUCJIOT,
LIEJIOUEHN U COJIEN, TIOJIHBIE U COKPAILLIEHHBIE YPABHEHHA PEAKLIMIA HOHHOTO



oOMeHa, YypaBHEHHS pEaklMii, NOATBEPKIAAIOIMNUX CYIICCTBOBAHUE
TCHETHUCCKOM CBS3H MEXKY BEIICCTBAMH PA3IMYHBIX KIIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX — PECAKIIHMA
MOCPE/ICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIINA,
IIPOTHO3UPOBATh CBOMCTBA BEIECCTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTCKAHUS XHMHYECCKHX NPEBPaIlCHHH B Pa3IHUYHBIX
YCIOBHSAX

BBEIYUCIIATH OTHOCHTEIBHYIO MOJISKYJIIPHYIO H MOJIIPHYIO MAacChI BEITICCTB,
MAacCOBYIO JIOJTIO XMUMHYECKOTO JJIeMeHTa 1o (hopMysie COCIWHCHHS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TT0 YPABHEHHUIO
XUMHAYECKON PEAKIIUH,

coOI01aTh TIPaBHIIA TTOJIH30BAHUA XUMHUYECKOM MOCY 0N 1 JTaOOpaTOPHBIM
o0OpyJIOBaHMEM, a TakK)Kke TMpaBWiia OOpalieHus ¢ BeIIeCTBAMH B
COOTBCTCTBHM C HWHCTPYKIMSMH TI0 BBIIIOJHCHHIO JIAaOOPATOPHBIX
XUMHYECKHX OIBITOB 1O MOJIyYSHUIO U COOMPAHMIO ra3000pa3HBIX BEIISCTB
(aMMmaKa " yTIIEKUCIIOTO Ta3a);

MIPOBOAUTH PEAKITAN, TOATBEPIKAAFOIINE KAUSCTBSHHBIN COCTAB PA3IMYHBIX
BEIIICCTB. PACIO3HABATh ONBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOAHU-,
kapOoHnar-, ¢ocdar-, cuamkar-, cyiabdar-, THAPOKCHI-HOHBI, KaTHOHBI
aMMOHHSI ¥ HMOHBI HM3yYCHHBIX METAJVIOB, NPHCYTCTBYIOIIHWE B BOJHBIX
pacTBOpax HEOPTraHWYECKUX BEIIECTB;

MIPHUMEHSITH OCHOBHBIC OIICPAIMH MBICIIUTCIILHOM ACATCILHOCTH — aHAIN3 U
CHHTE3, CpaBHEHHUE, 0000IIEHHUE, CHCTEMATH3AIINIO, BBIABICHHUE MPUUMHHO-
CJIICACTBEHHBIX CBS3CH — JJIA U3YUCHHS CBOMCTB BEIICCTB U XHUMHUYCCKUX
peaKIuii, eCTCCTBCHHO-HAYYHbIC METOABl TO3HAHWS — HaOIIOICHHE,
U3MEpPEHNE, MOJCTUPOBAHUE, SKCTIEPUMEHT (PEaTTbHBIA U MBICTICHHBIH ).
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