


IHHOACHUTEJIBHAS 3AIIMCKA

IIporpaMma 10O XWUMHM Ha YyPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUA
COCTaBJIE€HA Ha OCHOBEe TpeOOBaHUH K pe3ysibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHOMN MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHus, TPEACTABICHHBIX
B ®I'OC OO0, a Ttaxke Ha OCHOBe (eaepaabHO paboueld MPOrpamMMBbI
BOCIIUTAHMSA U C YUETOM KOHIIETIIIAN MPETOIaBaHUs YUSOHOT0 IpeaMeTa « XUMHUI»
B 00OpazoBareNbHBIX opranu3anuax Poccuiickoit Oenepanuu.

IIporpaMma mo xWMHH AAET MPEACTABICHHUE O IMENIAX, OOINEH CTpaTeruu
0o0y4YeHUsA, BOCHOUTAHWA M Pa3BUTHA OOYUYAIOIIUXCSA CPEACTBAMHM yUE€OHOTO
npeaMera, YCTAHABJIUBAET 00s13aTeJIbHOE MPEAMETHOE COJICpKaHue,
MpeayCcMaTpUBaET PACHpeAcsiCHUE €ro Mo KjlaccaM W CTPYKTYPUPOBAHUE IO
pazaenaM M TeMaM IPOrpamMMbl IO XMMHHM, OMNPEACNISIET KOJIUUYECTBEHHBIC H
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpIKaHMUS, PEKOMEHAYEMYIO
MOCJEIOBATEIbHOCTh ~ M3YUEHHMS XHMHH € YY4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBS3CH, JIOTMKM  Y4e€OHOro  TIpoIecca, BO3PACTHBIX
0COOEHHOCTEM  OOydYaroIUXcs, ONpeAeseT BO3MOXKHOCTH TMpeaMeTra i
peanuzanuu TpeOOBaHUM K pe3yiabTaTaM OCBOSHHMS OCHOBHOH 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIEro 00pa3oBaHuA, a Takke TPeOOBaHUH K
pe3yiibTaTaM 00ydeHHUs XMMHH Ha YPOBHE IieNieii M3ydeHUs MpeIMeTa U OCHOBHBIX
BUJIOB YUe€OHO-MO3HABATEILHONW JACATEIBHOCTA OOYYalOIIErocss MO OCBOCHUIO
y4eOHOTO COACPIKAHUSL.

3HaHWE XUMHH CIY)KAT OCHOBOM mid (DOPMHUPOBAHUS MHPOBO33PCHHUS
00y4aroIerocs, ero NpeACTaBICHUA O MAaTepPUAIbHOM €JUHCTBE MHUPA, BAKHYIO
poJIb UrparoT (hOPMHUPYEMBIC XHMHEH MPEACTABICHHS O B3aMMONIPEBPAICHUAX
SHEPruh W 00 HSBOJIIOLMH BEIIECTB B MPUPOJEC, O MYTIX PEIICHUsA TJI00aIbHBIX
MpooOsieM YCTOMYMBOTO Pa3BUTHA YEIOBEUECTBA — CHIPHEBOM, SHEPTreTHUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 3/IPABOOXPAHCHMUS.

HN3zyuenune xumun:

CrOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  1Jia  CaMOpa3BUTUA U
(bopMupOBaHUA KYJIBTYPHI JIAYHOCTH, €€ o0mel u PyHKIIMOHAIBHON I'PaMOTHOCTH,

BHOCHT BKJajJ B (DOPMHPOBAHUE MBIILICHUS M TBOPYECKHUX CHOCOOHOCTEH
0o0y4Yarolmuxca, HaBBIKOB HMX CaMOCTOSATEIbHOW YueOHOH  JNEATENbHOCTH,
JKCIEPUMEHTAJIbHBIX M HMCCIEA0BATEIIBCKUX YMEHHM, HEOOXOJMMBIX KakKk B
MTOBCETHEBHOM *KU3HM, TaK U B MPO(ECCHOHAIBHOM ESITCIIFHOCTH,

3HAKOMHUT CO CHEIU(pUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBHI
LEJIOCTHOTO B3IJIS1a HA €AMHCTBO MPUPO/Ibl U YETIOBEKA, SBIAETCS OTBETCTBCHHBIM
sTanoM B (JOPMHUPOBAHUH €CTECTBEHHO--HAYTHOM IPAMOTHOCTH O0YJarOIINXCS,



crocoOCTByeT (hOPMHUPOBAHUIO IEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHUECKOE
o0pa3oBaHue 00yYaIOIMINXCS.

JlanHple HampaBjeHUS B OOYUECHWH XHMHH OOECIICUMBAIOTCS CHEIU(UKON
COJCpKaHMS  Y4eOHOro MpeaMeTa, KOTOPbIM  ABIAETCA  MMENAarorMueckKu
aJanNTUPOBAHHBIM OTPAXKEHUEM 0A30BOM HAYKU XUMHUM HA OMPEICIEHHOM ATare ¢
Pa3BUTHAL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1ller0o 00pa3oBaHus OPUECHTUPOBAH HA
OCBOCHUE OOYYAIOIIMMHUCS CHCTEMbI TMEPBOHAUYAJbHBIX TMOHATHH XWUMHH, OCHOB
HEOPraHWYECKOW XUMHM ¢ HEKOTOPBIX OTAECIABHBIX 3HAUUMBIX TOHATHN
OPraHUYECKON XAUMHUM.

CrpykTypa coiep:kKaHusl MPOTrpaMMBbl MO XUMHUU Cc(PopMUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ usyueHuto. CoaepxaHue CKIAIAbIBACTCS U3 CUCTEMBI
MOHATUH O XUMHYECKOM JJIEMEHTE M BEIIECTBE U CUCTEMBI MOHATHN O XUMUYECKOMN
peakiuu. O0€ A3TH CHUCTEMbl CTPYKTYPHO OPraHHU30BaHbl MO MOPUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHA 3HAHWWA HA OCHOBE TEOPETHUECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepnoanueckoro 3akoHa /1. . MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU,

— YYE€HUA O CTPOCHUM aTOMa U XUMUYECKOMN CBS3H,

— TPEACTaBICHUNH 00 »HIICKTPOJUTUUECKON AUCCOIMALIMA BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUA PACCMATPUBAKOTCS HA OCHOBE SMIUPUYECKHU
MOJTYYCHHBIX W OCMBICTICHHBIX (PAKTOB, PA3BUBAIOTCA TOCICIOBATEIHFHO OT OJTHOTO
YPOBHA K JPyromMy, BBITIONHSA (YHKIIUA OOBSICHCHWS W TIPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOXXHOCTEN MPAKTUYECKOTO MPUMEHECHUSA W MOJYYCHUS
M3y4aeMBbIX BEILIECCTB.

OcBoeHne mporpaMMbl 10 XHUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHHIO
MPEACTABJIEHUSA O XUMUYECKON COCTABIIAKOIIEA HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHON NpPUPOABI, LEHHOCTHOTO OTHOIICHWS K HAYYHOMY 3HAHUIO U
METOJAaM MO3HAHWSA B Hayke. M3ydeHHWe XMMHM MPOUCXOJUT C NPHUBJICUCHUEM
3HAHUW W3 PaHEE U3YUYEHHBIX YYEOHBIX TpeAMETOB. «OKpyX AU MUDY,
«buonorus. 57 knacce» u «DOu3nKa. 7 KIIacey.

[Ipy w3yYeHWM XWMHWHM TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWKA OCHOB
XUMUUYECKON HAyKW Kak 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKON
JNEATENIBHOCTA YEJIOBEKA M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaua yd4eOHOTO TMpeaMeTa COCTOUT B (POPMHUPOBAHUH CHUCTEMBI XUMHYECKHAX
3HAHUH — BaXKHEHIUX (PaKTOB, MOHATHI, 3aKOHOB M TCOPESTHUCCKUX MO0 KCHHH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, A3blKa HAYKH, B






COJAEP)KAHUME OBYUEHUSA

8 KUIIACC

IlepBoHaUyaIbHBIE XUMHYECKHE TTIOHSATHS

[IpeameTr xumun. Pojib XUMUH B KA3HHM YEJIOBEKA. XMMHUA B CHCTEME HAYK.
Tena m BemecTBa. ®Pu3WUecKue CBOWCTBA BEMIECTB. ATpEraTHOE COCTOSHHE
BemecTB. [loHATHE O MeTodaxX MO3HAHWS B XWMHH. UHMCTHIE BEMIECTBA W CMECH.
CnocoObl pazaeseHns cMecei.

ATOMBI W MOJIEKYJIBI. XWMHUYECKHE HIEMEHTH. CHMBOJB XUMHUYECKHAX
aneMeHTOB. [IpocThie U CIOXKHBIC BEMeCTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE,

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX DSJIEMEHTOB.
3aKk0oH TOCTOSHCTBA cocTraBa BemecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTtHocuTenmpHAs MOJIEKYJIsIpHAas Macca. MaccoBasi 10JIsl XMMHUECKOTO JIEMEHTA B
COCTMHCHHUH.

KonnuecTBo BemectBa. Monbs. MonsipHas macca. B3anmMocCBs3b KOJIMUYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €AWHWI] BemiecTBa. Pacuéter mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

Ousnyeckne U XUMHUYCCKUE SBJCHUSA. XUMUUYECKasd Peakivd U €€ MPU3HAKH.
3aKOH COXpAaHEHWA MacChl BemiecTB. XWMHUUEeCKue ypaBHeHms. Kiaccmdukanms
XUMHUYECKUX PeaKiuii (COSTMHEHUS, PA3JIOKEHUS, 3aMETICHH, OOMEHA).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOH MOCY/I0H, MpaBwiaMu padoThl B Ja0OpPaTOPUN H
npuéMaMu o0pallleHus ¢ JIabopaTOPHbIM O0OPYJOBAHUEM, U3YUEHUE U OMUCAHUE
(m3uUecKkX CBOWCTB OOpa3IOB HEOPTAaHWYECKUX BEIIECCTB, HAOIIOJACHHC
¢mzudecknx (TUTaBiIeHWE BOCKA, TasHWE JIbJa, PAacTUPAHHWE caxapa B CTYIIKE,
KATICHUE W KOHJICHCAIMS BOJbBI) M XHUMHUCCKUX (TOPEHUE CBEUHW, TMPOKAIMBAHHE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa C KUCIIOTOM) SBJICHUH, HAOIIOCHUE H
OTMCAHWE TPHU3HAKOB MPOTEKAHWUSA XUMUUYECKHX PEaKnnii (pasjoKeHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUAOM Oapws, PasioKEeHWE THIPOKCHAA
menu (1) mpu HarpeBanwm, B3aMMOIEHCTBHE *Kele3a ¢ pacTBopoM cojiu mean (11),
H3ydeHHE CIOCOOOB pa3AeliCcHUs CMECEH: C MOMOIIBI0 MarHuTa, (PriIbTpoBaHHUE,
BBITIAPUBAHUE, NUCTHILIAINA, XpoMaTorpadusi, mMpoBeICHUE OUYUCTKH TTOBAPCHHON
cofii, HaOMIOJACHWE W  ONMHCAaHWE  PE3YNIbTATOB  TPOBEICHWA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHCHHSI MAacCChl, CO3/JaHUE MOJIEICH MOJIEKYI
(IIapOCTEPKHEBHIX ).

Baneiine npeacTaBuTe /M HEOPraHUYECKHX BEIIECTB

Boznyx — cmech razoB. CocraB Bozmyxa. Kucimopom — seMeHT W mpocToe
BemecTBOo. Haxoknmenwe kucnopoma B Tpupojae, (U3MUECKHE W XUMHUYCCKHE
cBoiictBa (peakuuu ropeHus). Okcunbl. [Ipumenenme xucnopoga. CrnocoOs



MOJIYYEHUS KHUCJIOpoJa B Jaboparopuu W MpoMbIIuieHHOCTH. Kpyrosopot
kuciiopoaa B mpupoae. O30H — ajuToTponHas MOAU(DUKAIHS KACIOPO/Ia.

TemmoBo#t 3¢ekT XUMHUUECKOH peakIuu, TEPMOXUMHUYCCKHE YPaBHCHHS,
9K30- M SHAOTEPMUUYECKUE peakiuu. TOMIUBO: Yrojib U METaH. 3arpA3HCHHE
BO3/IyXa, YCHIICHHE TTapHUKOBOTro 3 deKTa, pa3pylmieHHe 030HOBOTO CJIOS.

Bonopoa — nsneMeHT M mpocToe BemecTBO. Haxoxkaenue Bomopoaa B
npupoae, (QU3NMUECKHE W XWUMHYECCKHE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHusa. Kuciorel u conm.

MonsipHbiit 00bEM ra3oB. Pacuérel N0 XUMHUECKUM YPABHEHUSIM.

Ouznyeckue CcBouicTBa BOAbI. Boma kak pacTBopuTeab.  PacTBOpBHI.
HaceolllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPMMOCTh BELIECTB B BOJIE.
MaccoBas 051 BEIecTBa B pacTBOpe. XMMHUYSCKHE CBOMCTBA BOABI. OCHOBAHMS.
Ponw pacTBOpoB B MpuUpoOJE U B JKU3HU uesioBeKa. KpyroBopoT BOJibl B IPUPOJIE.
3arpsA3HeHue npupoAHbIX BoJ. OXxpaHa U OUKMCTKA PUPOIHBIX BOJ.

Knaccudukanma neopraamdeckux coenuuaennid. Oxcuapl. Kimaccmbukanms
OKCHIOB.  coyicoOpa3yromue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTepHBIE) W
HeconeoOpazywonme. HomeHnknatypa okcugoB. DuU3MUECKHE W XUMHYECKHE
cBOMCTBa OKCUIOB. [lonyueHne OKCUA0B.

OcHoBanmus. Kimaccmdukanys ocCHOBaHWM: IEIOUYM W HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHuil. Du3nueckne M XMMHYECKHE CBOWCTBA
ocHoBaHui. [lorydeHrne OCHOBaHUWHA.

Kucnorst. Knmaccudukarus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMcTBA KHMCIOT. Psn aktuBHoctm MetayuioB H. H. bekerosa.
[TonyyeHnue KUcCIoT.

Conu. Homenkinarypa cosjieli. @u3nueckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuenune comneil.

['eHeTrueckas CBSI3b MEXKAY KJIACCAMU HEOPraHUUECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KQUueCTBEHHOE OMPEACIICHUE COJEPKaHU KUCIOPOAa B BO3yXe, MOJYUEHHE,
coOMpaHue, paclO3HABAHWE W M3YUCHUE CBOWMCTB KHUCIOpPOJa, HAOMOACHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM H YCJIOBUA BO3HUKHOBECHHUS U
nmpeKpanieHnsi ropeHust (moxkapa), O3HAaKOMJICHHE C oOpa3iiaMd OKCHIOB H
OMUCAHWE WX CBOWCTB, MOJyYCHHE, COOMpAHWE, PACIO3HABAHUEC W U3YUCHHE
CBOMCTB BOJI0poaa (TOpeHHE), B3auMOACHCTBHE Boaopoaa ¢ okcuaoMm memm (II)
(BO3MOYHO HMCTOJIb30BAaHUE BHACOMATEPHANIOB), HAOMOeHHE 00pa3IOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCAEIOBAHWE OCOOEHHOCTEHW PACTBOPEHUSI BEUIECTB C
pPa3IMuHON  PACTBOPUMOCTBHIO, MPUTOTOBJIICHUE PACTBOPOB C OMNPEACIEHHOM
MacCCOBOM JOJIEW PACTBOPEHHOTO BEIICCTBA, B3AUMOJICMCTBHAE BOJBI C METAJUIAMH
(HaTpueM ®  KajbIueM) (BO3MOXHO WCTOJb30BAHHE BUIACOMATEPHUAJIOB),



UCClIeIOBaHUe 00Opas3lioB  HEOPraHWYECKUX BEIIECTB PA3IMUHBIX  KJIACCOB,
HAOJII0/ICHUE U3MEHEHUSI OKPACKU WHJMKATOPOB B PAaCTBOPAaX KUCIOT W IICIOUYEH,
n3ydeHue B3amMmojeiicTeua okcuaa menud (II) ¢ pacTBOpoM cepHO# KHCIIOTHI,
KUCIIOT € METAJUIaMH, PEAKUMU HEWTpalu3aluy, MOJIYUEHUE HEPACTBOPUMBIX
OCHOBAHMH, BBITECHCHUE OJTHOTO METajjla APYTMM M3 PacTBOpPA COJIM, PELICHUE
AKCIEPUMEHTAIBHBIX 33/au Mo TeMe «BaxHelne Kiacchl HEOPTraHHUYECKUX
COCIMHEHUI.

[Hepuoanuecknii 3axkoH u Ilepumomnmyeckass cucrema XHUMHYECKHX
yiementoB JI. . MenaeneeBa. CtpoeHue aTomMoB. XHUMHYECKasl CBSI3b.
Oxkuc/MTEeIbHO-BOCCTAHOBHUTEIbHbIE PeaKIuU

[lepBbic TOMBITKH KiIacCH(PUKAIMA XAMHUYECKHX 3jeMeHTOB. [loHsTHE O
rpynmnax CXOMHBIX OJJIEMEHTOB (IEJIOYHBIE W IEIOYHO3EMETBHBIC METAJLTHI,
raJIOTeHbI, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPBIe 00pa3yioT aM(pOTEPHBIE OKCHIBI
U TUAPOKCUIBI.

[lepnonndeckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX SJIEMEHTOB J1.
N. Menneneesa.  Koporkomepuomnas ®  JIMHHOTEpUOAHAS  (hOPMBI
[lepuonndeckoit cucrembl xumuueckux sneMeHToB J[. M. Menaeneea. [lepuoabt
u rpynmbl. OU3NYECKUN CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB IMEpHOJA M
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otomnbl. DnekTpoHsl. CTpoeHHe
AJIEKTPOHHBIX  000JIoueK aroMoB mnepBeiX 20 XUMHUYECKUX  SJIEMEHTOB
[Tepuoanueckoit cucremsl J|. M. MenaeneeBa. XapakTepuCTHKA XHMUYECKOTO
3JIEMEHTA 10 €ro NnoJjiokeHuto B [lepuoanueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSI pajguyca aTOMOB XHUMHUYECKUX HJIEMEHTOB,
METALINYECKUX U HEMETAJTMUECKUX CBOMCTB MO FPYINaM U NEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMUUECKUX
3JIEMEHTOB U1 pa3BuTHsA Hayku W mpakthku. JI. M. Mennenees — yuéHblii n
Ipak/IaHKH.

Xumuueckass cBsa3b. KoBajeHTHas (MOJspHAs W HEMOJSAPHAS) CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAsI CBA3b.

Crenenb  okucieHua.  OKUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKUCIEHUS U BOCCTAaHOBIEHUA. OKUCTUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumMenm:

U3yueHue oO0paslioB BEUIECTB METAUVIOB M HEMETAUIOB, B3aMMOJCHCTBHUE
TUAPOKCHAA LHWHKA C PAaCTBOPAMU KHCJIOT W IIEJIOYEH, MPOBEACHHE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
(ropeHne, peakiuy Pa3IoKCHAS, COSAMHECHUS).

Meorcnpeomemmuuvlie ceasu



Peanuzanysa MeEXNpeaIMETHBIX CBA3CH MPU H3YUYCHHMH XUMHHM B 8 Kjacce
OCYIIECTBIISIETCS. 4EPE3 HCMOJb30BAHUE KaK OOIIHUX €CTECTBEHHO--HAYYHBIX
TOHATHH, TaK W MOHATHM, SBIISIOMIMXCS CUCTEMHBIMH ISl OTJACIBHBIX MPEIMETOB
€CTECTBCHHO--HAYYHOTO IIUKJIA.

OO6mme ecTeCTBEeHHO--HAYUYHBIC TOHATHS. HAYYHBIH (paKT, TUNIOTE3a, TEOPHSI,
3aKOH, aHaJu3, CHHTE3, KiIacCU(UKAIMA, TEPHOJUIHOCTh, HAOMIOACHHUE,
AKCIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJICIIb, IBJICHUE.

®dusnka: MaTepus, aroM, O>JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIIHI,
W30TOIbI, PAANOAKTUBHOCTh, MOJICKYJIA, 3JICKTPUUECKUAN 3aps/l, BEIIECTBO, TEJO,
00BEM, arperaTHOEe COCTOSIHHE BEIECTBA, Ta3, (PM3HUYCCKHUC BEIIMUUHBI, ¢IHUHHUIIBI
U3MEPEHUSA, KOCMOC, IJIAHETHI, 3BE3/1bI, CONHIIE.

buomorus: porocunTtes, apixanue, duocdepa.

['eorpadusa: armocdepa, ruapocdepa, MuHEpPAIBI, TOPHBIE TOPOIBI,
MOJIE3HBIE UCKOMAEMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHUYeCcKasi peaKius

[lepuonndeckuii 3akoH. [leppoanueckas cucreMa XMMHYECKUX SJIEMEHTOB J1.
H. Menneneesa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MCHEHUHU CBOWMCTB
XUMHYECKHX OJJIEMEHTOB TEPBBIX TPEX TEPUOJOB, Kajids, Kalbldsd W HX
COCAMHEHUNA B COOTBETCTBUM C TMOJOKEHUEM »3JeMEeHTOB B [lepuonnueckoit
CUCTEME U CTPOECHHUEM MX aTOMOB.

CtpoeHue BeliecTBa: BHJABl XUMHUYECKOM CBA3W. THIBI KPUCTAIAYECKHAX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECKON PEIIETKU U
BHUJIa XUMHUUYECKOM CBSI3H.

Knmaccudukanms m HOMEHKIATypa HEOPraHWYECKAX BEIECTB. XHAMHUCCKHE
CBOMCTBA BEIIECTB, OTHOCAIIUMXCSA K Pa3IuyHbIM KJIacCaM HEOPraHUYECKUX
COCAMHEHUM, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEIIIECTB.

Knaccudukanms XuMAdeCKAX PEaKIAi MO Pa3TuIHBIM MPU3HAKaM (TT0 YHCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3¢dekty, Mo
U3MEHECHUIO CTENEHEH OKUCIICHUS XUMHUUYECKUX SJIEMEHTOB, MO 00OpAaTUMOCTH, 1O
YUaCTHIO KaTajau3aropa). JK30- U SHIOTEPMHUUCCKUE PEAKITUN, TEPMOXUMHUICCKUE
ypaBHEHHS.

ITonsatue o ckopocTH xuMuueckoi peakiuu. IloHAaTne 00 oOpaTUMBIX H
HEOOpPAaTUMBIX XMMHUYECKUX peakiuax. [JoHATHE O TOMOT€HHBIX M IeTePOreHHBIX
peakuuax. [lonarue o karanuse. [loHATHE 0 XUMHAUECKOM paBHOBECHH. DAKTOPHI,
BJIMAIOIIME HA CKOPOCTh XHWMHMUECKOW PEAKIMU W TMOJ0XKEHUE XUMHUUYECKOTO
PaBHOBECHA.

OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUU,  DJICKTPOHHBIM  OajiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEBHOM peaKiuu. Cocrasnenue ypaBHECHUI



OKHCJIUTEITEHO--BOCCTAHOBUTEIIFHBIX ~ PEAKIMA ¢  HMCHOJMB30BAaHWEM  METOAQ
3JIEKTPOHHOTO OaaHca.

Teopust SMEKTPOTUTHICCKON AUCCOTUAITANA. INEKTPOIUTH U HEIJICKTPOJIATHI,
KaTtnonsl, annonsl. MexaHW3M AWCCONMAIMKA BEIICCTB C Pa3IMIHBIMU BHIAAMH
XUMHUYECKOH cBsi3u. CTeneHs Aucconuanuu. CHUIbHBIE U CIa0bIe JIEKTPOJIATHI.

Peakrun nonHOTO 0OMEHA. Y CIOBHS MPOTEKAHUA PEAKIIN HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIIEHHBIC WOHHBIC ypaBHeHHWs peakiuid. CBOWCTBA KHCIOT,
OCHOBAaHMH W COJieH B CBETE€ TMPEJCTABICHUN 00 SJIEKTPOJUTUUYECKOM
mucconmanyn. KauecTBeHHbIE peakiiny Ha HOHBI. [[oHATHE O TUApONH3E CONEH.

Xumuueckuii IJKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTALIMYECKAX PEMIETOK HEOPTaHHMUCCKHUX
BCIIIECTB — METAJJIOB W HEMETAJUIoB (rpadura W anmasza), CIOKHBIX BEIICCTB
(xJ0puaa HATPHUA), WCCIIETOBAHNE 3aBUCHMOCTHA CKOPOCTH XUMHYECKOW PEaKIhH
OT BO3JCHUCTBHUS PA3MMYHBIX (DAKTOPOB, HMCCICIOBAHUE DJIEKTPOTPOBOTHOCTH
pPacTBOPOB BEIIECTB, TMpoIlecca AWCCONMAIAMA KHUCJIOT, IIENOYe | Cojei
(BOBMOXHO  WCIIOJIB30BAaHWE BHUACO MATEPHANIOB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKA  TPOTEKAHWS  PEAKIMid  HMOHHOTO  OoOMeHa
(oOpa3oBanme oOcaaka, BBIACICHHWE Tas3a, oOOpa3oBaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIAN
(ropeHHe, peakiuy Pa3IOKCHHS, COCTUHEHHNA), PACTIO3HABAHUE HEOPTAaHUYCCKUX
BCIIECTB C TOMOIMBIO KAUYECTBEHHBIX PEaKIWii HAa HWOHBI, PEIICHUE
AKCTICPUMEHTATFHBIX 33714,

HemeTtanisl u ux coemHEHUS

OOmas xapakTepucThka rajgoreHoB. (OcoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTeneHU OKucieHus. CTpoeHre M (PU3WUECKHE CBOMCTBA MPOCTHIX
BCIIECTB — TajioreHoB. XWMHWYECKHE CBOWCTBA HA TMpuUMeEpe  XJjopa
(B3aMMOJICHCTBE C METAUIaMHU, HEMETAUIaMH, IIeJIOYaMu). XJIOPOBOIOPOI.
ConsiHast KHACI0Ta, XUMHUYECKHE CBOMCTBA, TOJyueHHWE, TMpUMEHEHue. JlelicTBre
XJIOpa W XJOPOBOJOPOJAa HAa OPraHW3M 4YEJIOBEKa. BakHEHIHE XJIOPHUIBI U WX
HAXOXXJCHUE B TIPUPOJIE.

OOmas xapaktepuctuka 3eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEepHBIC CTeNeHW okuciieHus. CTpoeHue W (U3MUECKHE CBOHCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CePhl. AJUTOTPOITHBIE MOAU(DUKAIIMKA KHCJIOPOIa
U cephl. XUMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOA, CTpOoeHUE, (Pu3MUecKue u
XUMHUYECKHE CBOHCTBA. OKCHIBI CEphl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnmota, (Qu3nueckne W XUMHYECKHE CBOMCTBA (0oOmme  Kak
MPEACTaBUTENA Kjlacca KHCIOT M crenuduueckue). XUMHUECKHE PEaKIuH,
JeXKAIAe B OCHOBE MPOMBINIUICHHOTO CHoco0a TMOMydeHUS CEPHOM KHCIOTHI.
[Tpumenenne cepHoit kucmoThl. COM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEaKIus Ha



cynbdar-non. Haxoxnenue cepbl W €€ COCNMHCHHWHA B TPUPOJC. XUMHUYECKOE
3arpsi3HCHUE OKPYXKAIONMICH CPeabl COCIUHEHHUAMH CEphl (KHCIIOTHBIC JOXKIH,
3arpsi3HCHHUE BO3/AyXa M BOJOEMOB), CITOCOOBI €T0 TTPEIOTBPAIIICHHS .

OOmas xapaktepuctuka 37aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIC CTCTICHH OKUCIACHWSA. A30T, paclpoCTPaHCHHUE B TIPHUPOJE,
(rzudeckre n XUMHUECKHE CBOMCTBA. KpyroBopoT asoTta B mpupoe. AMMHUAK, €To
(pmzrdecKre 1 XUMUIECKAE CBOWCTBA, MOTydeHne u mpuMeHeHne. Coln aMMOHHS,
X (PU3MUECKHUE U XMMHUYCCKHUE CBOMCTBA, MpUMeHeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHHWS. A30THasl KHUCIIOTa, €€ TOJydeHHe, (PU3MUCCKHE W XUMHUYCCKHE
cBoiicTBa (00mMEe Kak TMPEACTABUTENS Kiacca KHUCIOT W CICIH(PUICCKHUE).
Hcnonp3oBanne HUTPATOB H COJIGH aMMOHHS B KaueCTBE MHHEPATHHBIX
ynoOpennii. XUMHUYECKOE 3arpsA3HCHUE OKPYIKAIOMICH CPe/ibl COCTMHCHUSIMH a30Ta
(KUCIIOTHBIE JTOXAHM, 3arpsA3HCHHE BO3AyXa, MOUYBBl W BOA0EMOB). Docdop,
aygtoTpontHeie Moaudukammu (ocdopa, PU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcun pochopa (V) u dbocdhopras kucnora, pu3nveckiue 1 XUMHICCKHE CBOWCTBA,
nonyuenne. Ucnonp3zoBanne GocdaroB B kauecTBe MUHEPATHHBIX YA0OPCHUIA.

OO6mas xapakrtepuctuka 3eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB,  XapaKTepHBIE  CTEMEHW  OKHUCJICHUWS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAW(UKAIIMKA, PACIPOCTPAHCHUE B TPHPOAC, (PU3NUECKHEC W XUMHUYCCKHE
cBoiicTBa. Ancop6ia. KpyrosopotT yriepona B npupojae. OKCHUabl yriiepoaa, ux
(rzuueckne W XUMHWYECKHE CBOWCTBA, JEHCTBME HA JKUBBIC OPTaHWU3MBI,
MOJIYUCHHE W TPUMEHEHHUE. DKOJOTHUYECKHAE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumotesa T00ANBHOTO TOTEIICHUS KIWMaTa, MapHUKOBBIH
adekr. YrompHas KUCIOTa B €€ COMU, UX (PU3MUECKHE U XMMHUUYCCKHE CBOMCTBA,
MoJIyueHHEe W mnpuMeHeHwe. KauecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, METUITMHE, MPOMBINIJICHHOCTH U CETbCKOM
XO3SUCTBE.

[lepBoHauabHBIE TOHATHA 00 OPTAHUYECKHAX BEIIESCTBAX KAaK O COSAMHEHUSIX
yraepoaa (MeTaH, 3TaH, STUICH, alleTHJICH, dTAaHOJI, TIUIEPHH, YKCYCHAs KUCIIOTA).
[IpupomHbie HMCTOYHWUKHA YTJICBOJMOPOAOB (Yyroib, TPHPOAHBIA Ta3, HeDTh),
MPOAYKTHI WX TiepepaboTkn (OEH3WH), UX POJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsiTie 0 OMONOTHUYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yriaeBoaax — v uX
poNii B OKM3HM 4UeJOBeKa. MarepuagbHO€ €IWHCTBO OPTaHWYECKUX U
HEOPTAaHUIECCKUX COCTUHEHUH.

Kpemawmii, ero ¢usmueckne W XWMHUECCKHE CBOMCTBA, TOJNYUCHHE U
npuMmeHenne. CoeauHeHus KpemHus B mnpupojae. OOmme mnpeacraBieHus o0
okcuae kpemaus (IV) m kpemuueBoit kuciaore. CHIMKATHI, WX MCIOJIB30BAHKUE B
OBITY, B MIPOMBINIICHHOCTH. BayKHEHITNE CTPOUTEIBHBIC MaTepHUaAJIbl. KepaMHuKa,



CTEKJIO, IIEMEHT, O€TOH, Xkene300eToH. IIpobaeMbl 6€30MacHOro MCIOIb30BAHUS
CTPOUTEIIbHBIX MATEPUAJTIOB B MOBCEAHEBHOMN HKU3HMU.

Xumuueckuii IKCnepumenm:

HM3ydeHHe 00pa3loB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHbBIX PEAKIMM HAa XJIOPUA-UOHBI U HAOMIOACHUE MTPU3HAKOB
WX TPOTEKAHWS, OMBITH, OTPAXAOMue (PUINIECKHEC W XUMWUYECKHE CBOWCTBA
TaJIOTCHOB W WX COCAWHEHWH (BO3MOXHO HCIOJIb30BAHUE BHICOMATEPHUATIOB),
O3HAKOMJICHHE C OOpa3mamMu XJIOpUIOB (TAJOTCHUJOB), O3HAKOMJICHHE C
oOpaslaMmu  cepel ®W €€  COCAMHEHUSAMH  (BO3MOXHO  WCIIOJIb30BAaHUE
BUICOMATEPHUAJIOB), HAOMOICHHE TpoIiecca OOyIIMBaHUA caxapa MO ICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW  KHUCJIOTBI, W3YYEHUE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHNE KAUECTBEHHOM PEaKIMK Ha CyJbdar-
WOH W HaOIIOJCHWE TpHW3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHE ¢ (PH3WUECKUMH
cBoiicTBamMu azora, ¢dochopa W WX COCAUHECHWUN (BO3MOXHO HCIIOIH30BAHUE
BUICOMATEPHAJIOB), 0Opa3mamMu a30THBIX U (HOCHOPHBIX yAOOPEHUI, MOIyUCHHE,
coOMpaHue, pPaCclMO3HABAaHWE M M3YUCHUE CBOWCTB aMMHaKa, MPOBEICHUE
KAueCTBCHHBIX PEAKIMH HA MOH aMMOHHSA M (ocdar-noH W M3ydeHnue MPU3HAKOB
UX MPOTEKAHHUSA, B3AUMOJIEUCTBUE KOHLIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MEBIO
(BO3MOHO UCIOJIb30BAHKE BUICOMATEPHAJIOB ), U3YUYCHHE Mojenei
KPHCTAJILTHYSCKUX PEMmETOK anMaza, rpadmura, ¢yliepeHa, O3HAKOMIICHHE C
MPOIECCOM  aJCOPOIMA  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJyuYeHUE, COOMPAHUE, PACMO3HABAHUE U U3YUYCHUE
CBOMCTB YIJICKUCJIOTO Ta3a, MPOBEACHUE KAUECTBEHHBIX pPEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl W HW3YYE€HHE TNPU3HAKOB WX MPOTEKAHUA, O3HAKOMJICHHE C
MPOAYKIMEH CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a1a4 1no TeMe «BaxxkHeue HeMeTalIbl U KX COSTUHEHUSD .

MeTabl 1 UX COeTUHEHUS

OO0uas XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUM
ux nojioxxkeHus B llepmommueckoit cucteme xumudeckux saemeHntos . U.
MenpaeneeBa u cTpoeHuss aToMoB. CTpoeHre MeTajuioB. MeTtajinueckas CBSI3b U
METALIMYECKAs ~ KPUCTAJIMUECKAss  peIIETKA.  ODJICKTPOXUMHUYECKUH  Psf
HanpsKeHU MeTtamioB. Ousnueckne 1 XUMHUECKHE CBOMCTBA MeTaiuioB. OO0iue
CrocoObl MOJIydyeHUd MeTayioB. [loHATHE O KOpPpPO3UM METALJIOB, OCHOBHBIC
crocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTajgb, YYTyH, AIOPATIOMUHHM,
OpOH3a) ¥ X TPUMEHEHUE B OBITY W MIPOMBINIIJICHHOCTH.

[[lenounbie mMeTawibl: nonoxkeHue B llepumoandeckoit cucTteMe XUMHUECKUX
snemenToB J[. 1. MenaeneeBa, CcTpO€HHE WX aTOMOB, HAXOXKIACHWUE B MPUPO/IE.
dusnyeckne W XUMHUECKUE CBOMCTBA (HA mpuMepe HaTpus W Kamusa). OKCUIB |



TUAPOKCUIbl HaTpuss W Kauus. [IpUuMeHeHHe [IeJIOYHBIX METAIOB U HX
COCIMHEHUH.

[MlenouHo3eMeNnbHbIE METAUIBI MAarHuid W KaJbLMK: IIOJIOXKEHHE B
[lepunoanueckoil cucteme xuMmudeckux 3iemMeHtoB [[. M. Menneneesa, ctpoeHue
WX aTOMOB, HAXOKJEHHUE B Tpupoie. OU3NYECKHEe U XUMUUECKHE CBOMCTBA MarHus
W Kajplusa. BakHeWmme coenuHEeHHsI KajabItusd (OKCH, THUIPOKCHA, COJIH).
XKécTrocTh BOJBI 1 CTOCOOBI €€ YCTPAHEHUS.

AmoMuHUN: nojioxkeHre B [leproanueckoi cucreMe XUMUYECKUX SIIEMEHTOB
1. Y. MenneneeBa, CTpOCHUE aroMa, HaxokaAcHue B mpupone. dusnueckue u
XUMHUYECKHUE CBOMCTBA aFOMUHUA. AM(OTEpHBIC CBOWCTBA OKCHIA W THAPOKCHIA
AITFOMHUHMUS.

Keneszo: monoxxenue B [lepruoandeckoi CHCTEME XUMHUYECKUX 3JIEMEHTOB [l
HN. MenneneeBa, CTpOEHHE aToOMa, HAXOXKACHWE B mnpupoae. Duzmyeckue wu
XUMHUYECKHE CBOHCTBA kene3a. OKCHIbI, THAPOKCHIBI U cofu xene3a (11) u xeneza
(IIT), mx cocraB, CBOMCTBA U MOTyUEHHUE.

Xumuueckuii ykcnepumenm:

O3HAaKOMJICHHE C oOpasllaMi METAUIOB M CIUIABOB, WX (PU3HUECKUMH
CBOWCTBAMH, H3YYEHHE  PE3YJIbTaTOB  KOPPO3WHM  METALIOB  (BO3MOMKHO
UCTIOJIb30BAHUE BUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOACWHCTBHA OKCHIA
KaJIbIUA W HATpPUs C BOJOW (BO3MOJKHO WCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
WCCJIEI0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA FOPEHHS JKEIE3a B KUCIOPOAE
(BOBMOXXHO  WCIIOJIb30BAHWE  BHJICOMATEPHUANIOB), TPHU3HAKOB  MPOTCKAHUA
KQUEeCTBEHHbBIX PEAKIUMi HA WMOHBI: MArHWs, KajiblUs, AJIIOMUHUA, [IMHKA, XKeJie3a
(II) u »xenesza (III), menu (II), HabnroaeHWE M ONMMCAHUE TIPOIIECCOB OKPAITMBAHUS
IIAMEHH HWOHAMHM HATpWsl, Kaius MW Kajablusd (BO3MOXHO HCIOJb30BaHUE
BUICOMATEPHUAJIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBONCTB THAPOKCHIA ATFOMUHUAS
Y TUJPOKCU/IA IMHKA, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «BakHeine
METAJLIbL U UX COSJTUHEHUSY .

XuMHs M OKPYKAKOIIas cpeaa

BemecrBa m mMarepuansl B MOBCEIHEBHOW JKM3HHM 4YeNOBeKa. be3omacHoe
UCIOIb30BAHUE BEIIECTB U XUMUYECKUX peakiui B OwbiTy. [lepBas momMolns mpu
XUMUUYECKUX 0KOTaX U OTPaBJICHUSIX.

XVAMHAYECKOE 3arpsa3HCHHUE OKPYKAIOMICH cpensl (TmpeaeiibHas TOMyCTAMAs
KOHIIeHTpaus Beiects, aanee — [1JIK). Ponb xuMun B pemieHNN 3KOJOTHUECKAX
pooJIeM.

Xumuueckuii IJKcnepumenm:

u3ydeHrne o0pas3loB MATEPUAIOB (CTEKIJIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIE
MaTepHaIIbHI ).

Mescnpeomemnmusie ceasu



Peanmuzanuss MEXIPEAMETHBIX CBSI3eH MPU HM3YyUYCHHHM XHUMHH B 9 Kjacce
OCYINECTBJIACTCS depe3 MCMOIb30BaHHE Kak OOIMWX €CTeCTBEHHO-HAYYHBIX
MOHATHHI, TaK W MOHITHH, SBJISIOMIUAXCS CUCTEMHBIMH JIJI OTACIbHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OOGI1Ke eCTECTBEHHO-HAYYHbIE TMOHATHSA. HAydHBIM (DAKT, rHOOTE3a, 3aKOH,
TEOpHs, aHAJW3, CHHTE3, KIaCCH(HKALMS, IEPUOINYHOCTh, HAOJIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, H3MEPEHHE, MOJEC/b, SBJICHUE, IMAPHUKOBBIH
3 deKT, TEXHOIOT U, MATCPHATIBI.

dusrka: MarTepHs, aTOM, DSJIEKTPOH, IPOTOH, HEWTPOH, HMOH, HYKJIH],
W30TOMbI, PaAUOAKTHBHOCTh, MOJIEKYJIA, SJICKTPHUUECKUN 3apsi, TPOBOIHHMKH,
MOJTYPOBOTHUKH,  TUAJICKTPHKH, (DOTORIEMEHT, BEINECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PaCTBOPHUMOCTD, KPUCTAJUTHYSCKAS
PEIIETKA, CILIAaBbI, (PM3UUCCKHUE BEIMUMHBI, CAMHMIBI M3MEPEHUS, KOCMHYECKOE
TIPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COHIIC.

buonorus: ¢orocunTes, apixanwe, OHocdepa, SKOCUCTEMA, MHHEPAIbHBIC
yI00PEHHSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/IbHBIC BEIICCTRA.

I'eorpadms: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIC TIOPOJIHI,
0JIE3HbIE MCKOIMAaeMbIe, TOIJIUBO, BOJAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHHMS MPOTPAaMMbl OCHOBHOTO  OOILEro
00pa3oBaHUsA JOCTHTAIOTCA B X0JA€¢ OOyUYEeHUS XUMHUU B €IAUHCTBE Y4YeOHOU H
BOCIIUTATENIbHOMN JEATEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCUNUCKUMU
COIIMOKYJIbTYPHBIMA M JAYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMUA B
o0llleCTBE TMpaBWJIaMHU W HOPMaMHM TOBEACHUS M CHOCOOCTBYIOT MpoIEccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLUATU3AIMU O0YUAIOIINXCS.

JInyHOCTHBIE ~ PE3yJibTaThl  OTPAXarOT  TOTOBHOCTh  OOy4YarOIIUXCA
PYKOBOJICTBOBAThCA CHCTEMOM MO3WUTUBHBIX IIEHHOCTHBIX OpPUCHTAIMH U
paclIMPEHUE OMNbITA ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuoTHYECKOr0 BOCTIUTAHUS

IIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
W HAYYHOMY HACJEIUI0, MOHUMAHUA 3HAUCHUS XUMUUYECKOM HAyKH B KU3HU
COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BJIAICTh JTOCTOBEPHON HMH(QpOpMAIUCH O
MEPEOBBIX JTOCTUKEHUSAX W OTKPBITHSAX MHUPOBOM M OTEYECTBECHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 yCTPOHUCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOro BOCTIUTAHMS:

MPEJCTABJACHUAS O COLMAJbHBIX HOPMAax MW TMpaBWwiaX MEKINYHOCTHBIX
OTHOIIEHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTH B OOIIECTBEHHO
MOJIC3HON,  yueOHO-UCCIEAOBATEIbCKONW, TBOPUECKOW M JIpyrHX  BUJAX
JEATENIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HONW COBMECTHOU AEATEIbHOCTH TMpHU
BBIMIOJIHCHUM YYEOHBIX, MO3HABATENIbHBIX 3a7a4, BBHIMOJHEHUH XUMHUECKUX
AKCMEPUMEHTOB, CO3IaHUM YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIMIOHUMAHUIO
U B3aUMOIIOMOIIM B TPOIECCE 3TOW YyueOHOW JEATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJACHUE M TOCTYNKH CBOMX TOBApUIIEH C TO3ULMU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUA MOCAEACTBUIA MOCTYNKOB;

3) HeHHOCTH HAYYHOI' 0 MO3HAHUS

MUPOBO33PEHUYECKHUE TMPEJICTABJICHUSI O BEIIECTBE M XUMHUUECKON peaKIuu,
COOTBETCTBYIOIIME COBPEMECHHOMY YPOBHIO Pa3BUTUSA HAYKHM WU COCTABJISAIOIINE
OCHOBY Il TOHUMAHUS CYIIHOCTA HAYYHOH KapTHUHBI MUpA, NPEACTaBJICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUA MPHUPOJbI, B3aMMOCBA3AX YEJOBEKA C
MPUPOJTHON CPENOU, O POJIM XUMHUM B TTIO3HAHUM STUX 3aKOHOMEPHOCTEH,

MO3HABATEIbHBIE MOTHUBbI, HAMPABJIICHHBIC HA TMOJYYEHHWE HOBBIX 3HAHUN MO
XUMUH, HEOOXOAMMBIC HJid OOBACHEHUS HAOJI0/IaeMbIX MPOLIECCOB U SABJICHUH,
MO3HABATEILHON, WH(POPMAITMOHHOW W YHUTATEIIBCKOW KYJIBTYPBHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHONH padoThl C Y4YE€OHbBIMHU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYIMHBIMHA TEXHWYECKUMH CPEACTBAMH  HWH(POPMAITMOHHBIX
TEXHOJIOTHH,

HHTEpEC K OOYUEeHHMIO M TO3HAHHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOW M HUCCIAEA0BATEIBCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAMpPABJICHHOCTH W YPOBHS OOYyYE€HUS B
JTATTbHEUIIIEM

4) popmMupoBaHus KYJIbTYPbI 310POBbS;

OCO3HAHWE IICHHOCTH JKU3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
310POBBIO, YCTAHOBKHM Ha 370POBbIA 00pa3 >KW3HU, OCO3HAHUE MOCIEJACTBHA M
HEMPUATHE BPETHBIX MPUBBIYCK (YIOTPEOIICHHS alIKOTOJISI, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTH COONIOJICHUS TMpaBwyl O€30MAaCHOCTH TNpu  OOpalleHuu C
XUMUUYECKUMU BEIIECTBAMHU B OBITY U PEATIBHOMN KU3HU,

S) TpyaoBoro BocnuTraHusi:

WHTEPEC K MPAKTHUCCKOMY M3yUeHHUIO TIpodeccuii U Tpyaa pa3TudHoro poja,
YBOKCHHE K TPYAy M pe3ysibTaTaM TPYAOBOU AEATEIbHOCTH, B TOM YHCIIC Ha
OCHOBE TNPUMEHEHHS TPEJAMETHBIX 3HAHWA MO XUMHUHU, OCO3HAHHBIA BBHIOOP
WHJIMBUAYAJIbHOW TPACKTOPUHU MPOJIOKEHUA 00pAa30BaHUA C YUETOM JIMUHOCTHBIX
WHTEPECOB U CIOCOOHOCTU K XUMHUH, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHenHoN MpodeCcCHOHATBHOM ACATEIIBHOCTH W PA3BUTHS HEOOXOAUMBIX YMEHWH,
TOTOBHOCTH QAN THPOBATHCA B TPO(PECCHOHATTEHOM Cpefie;

6) 3K0J10ru4ecKOro BOCIIUTAHMSI:

AKOJIOTHUUYECKH 1eJIeCO00pa3HOE€ OTHOIICHHE K MPUPOJAE KAaK HCTOUHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSA, MOHUMAHKUE [IEHHOCTH 3/I0POBOTO U
O0e3onacHoro o0pa3a JKM3HH, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY
(bM3UYECKOMY M TICHXHUCCKOMY 3JI0POBBIO, OCO3HAHHE IICHHOCTH COOJIOACHUS
MpaBujl 0E€30MACHOTO MOBEICHUA MPU PabOTE C BELIECTBAMHU, a TAKIKE B CUTYaIUsAX,
YTPOKAIOIINUX 30POBBIO U KU3HH JIIOCH;

CIIOCOOHOCTH MPUMEHATh 3HAHUA, MOJIYyYAEMbIe MPU U3YYEHUHU XUMUH, IJIA
peLIeHns 3a4a4, CBA3aHHBIX C OKPYIKAIOLIEH TTPUPOJIHON CPENOH, U1 TTOBBIILIEHUSA
YPOBHSl ~ DKOJOTHUECKOW  KYJbTYpPbI, OCO3HaHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMUECKUX MpoOieM M MyTeld WX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUUECKOTO MBIIIJIEHUSA, YMEHUS PYKOBOJICTBOBATLCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHON U COLMAIIBHOW MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX PpPe3yJIbTATOB BBIACIAIOT 3HAUUMbIC Ui
dopMupoBaHUs MHPOBO33PECHHST OOINICHAYYHBIE TIOHATHS (3aKOH, TEOpHs,
MPUHIINT, THTIOTE3a, (PaKT, CHCTeMa, MPOTIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeaMeTaX W TO3BOJISIOT Ha
OCHOBE 3HAHWH M3 HTHUX MPEAMETOB (POPMHPOBATH MPEACTABIICHUE O TEIIOCTHOM



HayYHOW KapTHUHE MHpPA, U YHUBEPCAIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSATHBHBIC), KOTOpBIe 0OOecmeunBaoT (popMupoBaHHe
TOTOBHOCTH K CAMOCTOSITEIIPHOMY ILUIAHUPOBAHHIO M OCYIICCTBICHHIO YUeOHOI
JEATCITEHOCTH.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHBIE YUeOHbIE T CTBUSA

baszoBble JJornyeckue aeicTBUA:

YMEHHS HCIIOJIB30BaTh NPHEMBI JIOTHYECKOTO MBINIICHAS IIPH OCBOCHHH
3HAHWHA. PACKPBIBATH CMBIC]T XUMUUYECKUX TOHATHH (BBIACIATH WX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBSI3b C JAPYTMMH TOHATHAMH), WCTIOIB30BATh
MOHATHA JUIs1 OOBICHCHHS OTASIBHBIX (PAKTOB M SIBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTCPUH JUIS KIacCH(UKAIIMH XUMHYCCKHUX BEIISCTB M XUMHUUYCCKHUX PEAKITHH,
YCTaHABIIMBATh NPHYHHHO-CIICJICTBEHHBIC CBSI3H MEKIy OOBCKTAMH H3YUCHHS,
CTPOUTH JIOTUUECKHUE PACCy IACHUS (MHIYKTHBHBIC, HCIYKTUBHBIC, IO aHAJIOTHH),
JICIaTh BEIBOJBI M 3aKIIOUCHHS,

YyMEHHE TPUMEHATh B TIPOIECCE TMO3HAHWS TOHATHSA (MPEAMETHBIE W
METaIpPeMETHBIE), CHMBOJIMUCCKHUE (3HAKOBBIC) MOJIEIH, UCTIOE3YEMbIE B XHUMHUH,
peoOpPa30BBIBATH MIUPOKO MPUMEHSICMbIC B XUMHH MOJCIBHBIC MPEICTABIICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTa), XuMU4eckas ¢opMylia W ypaBHCHHE
XUMHUYECKOM PEaKIUK — MPH PEHICHHH YUeOHO-ITO3HABATEIbHBIX 3314, C YIETOM
ATUX MOJICIBHBIX IPEACTABICHUM BBISBIISITh M XapaKTEPHU30BaTh CYIICCTBESHHBIC
MIPHU3HAKKA U3Y4aeMBIX OOBEKTOB — XMMHYCCKHX BEIICCTB M XUMHUCCKUX PEAKITHH,
BBISBIIATH  OOIMME  3aKOHOMEPHOCTH, MPUUYHHHO-CICACTBCHHBIC CBSI3H U
MIPOTHBOPEUHMS B N3yUaeMbIX IIPOIIECCax U SBJICHUSIX.

ba3oBbie uccienoBaTeIbCKHueE TeHCTBHS

YMEHHE HCIIOJIb30BaTh IOCTABJIICHHBIC BOIPOCHI B KAaueCTBE HMHCTPYMCHTA
MMO3HAHMUS, a TaKke B KadeCTBE OCHOBHI JUIT (POPMHpPOBAHHS THIOTE3BI IIO
ITPOBEPKE MPABMIILHOCTH BBHICKA3bIBACMBIX CY KICHHI;

MPHOOPETCHHE OIBITA 110 IUIAHUPOBAHHUIO, OPTraHW3alMH M TPOBEICHHIO
YUCHHUECKHX JKCIIEPUMEHTOB, yMEHHE HAOMIOMaTh 3a XOJOM MpOIecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (PopMynHpoBaTh 0OOOIICHUS H
BBIBOJIBI 10 Pe3yJIbTaTaM IPOBEAEHHOTO OMbBITA, HCCICAOBAHUSA, COCTABIIATh OTUET
0 MpoJenaHHol padoTe.

PaboTa ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HHTCPIPETAPOBATh HHGPOPMAIHIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABIICHUS, TTOTYyY4aeMYIO U3 Pa3HBIX HCTOUYHHKOB
(HaygHO-TIONyJIApHAsA JUTeparypa XUMHYECKOTO COJCPXKAHHWSA, CIPABOYHBIC
nocoOus, pecypcsl HMHTepHETa), KPUTUUECKH OICHWUBATH MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO HH(pOPMAIHIO;



YMEHHUE MPUMEHATHh PA3JIMYHbIC METOJbI M 3aMPOChl MPHU MOUCKE U OTOOPE
uHOpPMAITM W COOTBETCTBYIONTUX JAHHBIX, HEOOXOMAMMBIX JUISI BBITIOJHEHUS
yueOHBIX M MO3HABATENIbHBIX 33/1a4 ONPENCIEHHOTO THIMA, MPUOOPETEHUE OMbITA B
00JaCTH  WCMOJIB30BaHKUS  WH(POPMANMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIQICHUE KYJIbTYPOH aKTUBHOTO UCIOIb30BAHUSA PA3JIMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMABHYIO (hopMy TIpeAcTaBlicHuS WH(pOPMAITHH |
WUTIOCTPUPOBATh PEIIAEMbIE 33/[aud  HECJIOKHBIMU CXEMaMH, JHharpaMMamu,
apyrumu hopmaMu rpaduke ¥ UX KOMOMHAITUSMU,

YMEHUE UCHOJb30BaTh W aAHAIM3UPOBATh B Npouecce y4yeOHOH U
WCCIIEA0BATEIBLCKON JCATEIBHOCTH WH(OPMAITHIO O BIUSHUN TPOMBIIICHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPY)KAIOLIEH NpUPOIHON
Cpenbl.

KoMMyHUKAaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHA 3a/aBaTh BOMPOCH (B XOoJA€ AWamora W (WJM) IUCKYCCHH) MO
CymecTBy  oOcyxkmaeMod  Tembl, (OpMyIHpOBaTH CBOM  TPEIIOKCHUS
OTHOCHUTEJIBHO BBIMOJTHCHHS TTPEAJIOKEHHOHN 3a/1auH;

YMEHUS  MOPEACTABJIATh  TMOJYYEHHbIE  PE3yJbTaThl  MO3HABATEJILHOM
JEATCIbHOCTA B YCTHBIX W TIMChMEHHBIX TEKCTaX;, JeJiaTh MPE3CHTAIUIO
PE3YJIbTAaTOB BBITIOJTHEHUS XWMHUYECKOTO JKCIEpUMeHTa (J1abopaTopHOTO OMbITA,
JabopaTopHOM pabOTHI IO UCCASAOBAHUIO CBOHCTB BEIIECTB, YUeOHOTO TPOEKTA);

YMEHHUS Yy4e€OHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOW W KCCJICOBATEIIbCKOW  JICATEIBHOCTH  TPU  PEIICHUU
BO3HUKAIOIIMX NPOoOJIeM Ha OCHOBE Y4é€Ta OOIIMX HMHTEPECOB M COIIACOBAHHUA
no3uiuii (00Cy X IeHus,, 0OOMEH MHEHHUSMH, «MO3TOBBIC MITYPMbD», KOOPIAHAIIAS
COBMECTHBIX JICMCTBUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KaudecTBa
BBHITIOJTHEHHOH pabOTHI U APYTHE).

PeryasiTUBHBbIE YHUBEPCAJIbHbIE yUeOHbIE 1elicTBUS:

YMEHHUE CaMOCTOSITEIBHO ONPEACNATh LEAU JCATCIbHOCTH, IUIAHWPOBATb,
OCYIIECTBJISITh, KOHTPOJUPOBATh U NPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOKO
JEATENBHOCTD, BEIOWpaTh Hanbosee »(h(PeKTHBHBIE CIOCOOBI PEIIeHUs YICOHBIX H
MO3HABATEIBHBIX 33J1a4, CaMOCTOSTEIbHO COCTABJIATh WIM KOPPEKTHUPOBATH
NPEMJIOKEHHBIM  aJITCOPUTM  JEWCTBUMA NPU  BBINIOJIHEHUM 3aJaHUMA C  YUYETOM
MOJIYYEHHS HOBBIX 3HAHUW 00 M3ydaeMbiX OOBEKTaX — BEIECTBAX W PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IMMOJIYYEHHOTO PE3YyJIbTaTa 3asBJICHHON LEIN, YMEHHE
UCIOIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, MPEAJIaraéMbl€ B YCJIOBUU 3aJaHUH.

INPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX PE3YJBTATOB MO OCBOCHHUIO 003aTENbHOrO
cozepKaHus, YCTAHOBJICHHOTO MaHHOW (enepanbHOl pabdodueid mporpamMMmoHn,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCA HAyUYHbIE 3HAHUS, YMEHHUS U CHOCOOBI



JNCHUCTBHM, cHenu(pUUSCKHe JUIS MNPESAMETHOM o0jmacth «XUMHSI», BHIBI
JNEATCIbHOCTH 1O  TOJIYYEHHWIO HOBOTO  3HAHUA, €ro  WHTEpHpETalluiy,
npeoOPa30BAHUIO U TPUMEHCHHIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaLIUSIX.

K konity oOyuenus B 8 kjacce mpeaMeTHbBIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOMNUXCS YMEHHH:

e PACKpBIBATh CMBIC] OCHOBHBIX XWMHWUYECKHX MOHATHNA: aToOM, MOJEKYJa,
XUMUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS ¥ HEOTHOPOAHAS ), BAJICHTHOCTh, OTHOCHTENIbHAS aTOMHAs 1
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIESCTBA, MOJIb, MOJISIpPHAs Macca,
MacCOBas 1051 XUMHUUECKOTO 3JIEMEHTA B COSAMHEHUN, MOJIAPHBINA 00BEM,
OKCHJI, KHCJIOTAQ, OCHOBAHHUE, COJb, 3JICKTPOOTPULIATEILHOCTb, CTEMECHB
OKHCJICHHS, XUMWYECKas peakius, KiIacCH(UKAIMsA PEaKIUh: pPeakiuu
COCAMHEHUA, PEAKIMU PA3I0KEHUsA, PEAKIUU 3aMEIICHUsA, PEaKIuu
oOMeHa, K30- ¥ SHIOTCPMUUYECKHAE PEAKIINH, TETUIOBOH 3((EKT peakinu,
AP0 aTOMa, SJIEKTPOHHBIN CJIOW aToma, aToMHas OpOUTAJIb, PAAUYC
aToMa, XMMHUYECKasd CBs3b, MOJIAPHAS M HEMOJIIPHAs KOBAJEHTHAs CBS3b,
WOHHAA CBA3b, MOH, KAaTHMOH, aHWOH, PacTBOP, MAaccoBasd JOJs BEIIECTBA
(TpoTICHTHAS KOHIIEHTPAITHUs ) B PACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XWMHUECKUX TIOHATHH U
MIPUMEHATH TH TTOHATHUA MPH OMMCAHUM BEIIECTB U MX MPEBPaICHHI;

e HWCIONH30BATh XWMHUUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHS (HOpMYJ
BEIIECCTB U YPABHEHUN XUMUUYCCKUX PEAKIIUH,

e OMNpENEATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKUCJICHHWS  BJIEMEHTOB B OMHApPHBIX  COEAUHEHHUAX,
MPUHAJJIEAKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCAMHEHUH IO
dbopMmynam, BUA XUMHYECKOW CBsA3M (KOBaJCHTHAs W WOHHAsA) B
HEOPraHUYECKUX COCANHEHUAX;

e packpeiBaTh cmbich Ilepuoanueckoro 3akonHa JI. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT UX mojoxeHud B [lepuoauueckoil cucreme,
3aKOHOB COXPAHEHUS MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOTajpo;

e ONHUCHIBATH M XapakTepuszoBarh TabnmuuHyio ¢opmy lleproguyeckoit
CUCTEMbl XUMHUUECKUX OJJIEMEHTOB: pa3juyarh TMOHATHUA «TJAaBHAs
noarpynma (A-rpynmna)» u «mobdounas moarpynna (b-rpymnma)y», Maneie u
OOJIbIIINE TEPUOJIbI, COOTHOCHTh OOO3HAUEHUSA, KOTOPHIE HMEIOTCS B
tabmune «llepumoamyeckas cucremMa XuUMHUYeCKUX »yemeHtos J[. .
MeHnaeneeBa» ¢ YHUCJIOBBIMM XapPaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsija Anpa, 00IIee YUCIIO SJIEKTPOHOB
U pacTpeieiieHUe UX 0 JICKTPOHHBIM CJIOSIM);

KJTacCH(PUIMPOBATh XUMHUUYECKHAE DJIEMEHTHI, HCOPTAaHUYCCKUE BEIECTBA,
XUMHUYECKHE PEeaknuy (10 YWCIy W COCTaBy YYACTBYIOIIWX B PEaKIHH
BEIIECTB, TIO TETIOBOMY d(PdeKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIMNE XWMHYECCKHE CBOWCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOATBEPXKAAsl OMUCAHUE PUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOLINX XUMUUYECKUX PEAKLIUN;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX KAaUeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTCKAHUS XUMHYECKHUX TIPEBpAIICHUN B
Pa3TUYHBIX YCITOBUSAX;

BBIUHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO ~ MacChl
BCIIIECTB, MAaCCOBYIO JIOJIO XHUMHWYECKOTO »JJieMEeHTa 10 ¢opMmylie
COCTMHCHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMHUUYECKON PEAKITHH,

MPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICIMTEIIHON AEATETPHOCTH — aHAJIA3
U CHHTE3, CpaBHEHHE, 00OOINCHUE, CHCTEeMaTH3allhio, KJIacCH(OHKAIIHIO,
BBHISIBJICHUE TPUYUHHO--CJICACTBEHHBIX CBS3CH — I M3YUEHHUS CBOWCTB
BCIIECTB M XWMHWYECKUX PEaKIWi, €eCTECTBEHHO-HAYUHBIC METOIbI
MO3HAHWA — HAOMOJCHHWE, W3MEPEHWE, MOJEIUPOBAHUE, SKCIICPUMEHT
(peasbHBIN 1 MBICJICHHBIH );

CJICAOBATh  MPAaBWIAM  TOJIB30BAHHUS ~ XMMHUYECKOM  MOCYJIOU H
nadopaTopHeIM OOOpPYJOBAaHMEM, a TakXXe MpaBujaM oOOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMH TI0  BBITIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKAX OIBITOB MO TONYYCHUIO W COOMPAHHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOMA W KHCIOPOJA), TPUTOTOBICHHUIO
PACTBOPOB C ONPEACIEHHON MAaCCOBOM NOJIEW PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh HW  TPOBOAUTH  XHUMHYECKHE  DKCIICPUMEHTHI IO
pPacmo3HaBaHUIO PACTBOPOB IMEIOUCH M KUCJIOT ¢ TIOMOIIBIO WHINKATOPOB
(makmyc, peronpTanenH, METHIOPAHXK U APYTHE).

K konity oOyuenus B 9 kjacce mpeaMeTHbBIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh C(hOPMHUPOBAHHOCTH Y OOYUAIOIMIUXCS YMCHHIA:

PaCKpBIBATh CMBICT OCHOBHBIX XWUMHWUYECKHX TOHATHW. XUMHYECKUN
AJIEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH, AaHWOH, NPOCTOE BELIECTBO,
CJIOKHOE€ BEILECTBO, BAaJ€HTHOCTB, JJIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHCJICHHSI, XUMHUYECKasl PEaKIs, XUMHUUECKasi CBSA3b, TETUIOBOH AhPexT
pEaKiuu, MOJib, MOJISIpHBIA  O00BEM,  PacTBOpP,  DJEKTPOIUTHI,
HESJICKTPOJIUTHI, SJCKTPOJIMTUUYECKAA OUCCOLMALMSA, PEAKIMA WOHHOTO
oOMeHa, KaTaJu3arop, XWMHUYECKOE paBHOBECHE, OOpaTUMbie U



HEOOpaTUMBbIE PpEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHCJIUTENb,  BOCCTAHOBUTEIb, OKHUCIICHUE W  BOCCTAaHOBJICHHE,
aygtoTponusi, aM(pOTePHOCTh, XUMHYECKasT CBsA3b (KOBAJCHTHAs, MOHHAsA,
METAJUTMYECKAst), KPHUCTAJUTMUECKAss PEMETKa, KOPPO3WUS METAILIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKON PEAaKUHUH, NPEAECIbHO JIOMyCTUMAas
koHueHtpauus [1J[K Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKMX TIOHATHH U
MPUMEHSTH 3TH NOHATHA MPU OMMCAHUK BEIIECTB U MX MPEBPALLCHUIA;
WCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJIA COCTaBJieHUs (hopMyI
BEIIECCTB U YPABHEHUN XUMHUUYECKUX PEAKIINH,

ONPENEATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUA XUMHUECKUX 3JIEMEHTOB B
COCIMHCHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICIKHOCTh BEIIECTB K
OTIPENENEHHOMY KJIacCy COSAMHEHWH 1Mo ¢opMysaM, BHI XHMHUYECKOW
CBs3M (KOBAJICHTHAs, WOHHAsA, METAJUTMYECKAs) B HEOPTAaHMUECKHUX
COCIMHCHUAX, 3apsii HOHA TI0 XUMHYECKOH (popmylie, XapakTep cpeanl B
BOJIHBIX PAacTBOPAX HEOPTraHWYECKUX COCAUHEHUMN, THUI KPUCTATUIMUECKON
PEMETKH KOHKPETHOT'O BEIIECTBA,

packpbiBaTh cmbici llepmonmndeckoro 3akona J[. M. MennpeneeBa un
JEMOHCTPUPOBATh €r0 TMOHUMAHME. OMNUCHIBATh M XAPAKTEPU30BATh
tabnmmunyio Qopmy [leproamueckolt CHCTEMBI XUMHWUYECKHX AIIEMECHTOB:
pasnuyaTth TOHATHA «rJaBHas noxarpymnmna (A-rpynma)y u «mnoOodHas
noarpynma (b-rpynma)», Mameie W OONBIIAE TEPHOMBI, COOTHOCHTH
0003HAUYECHUsA, KOTOPbIE MMEIOTCS B TMEPUOAMYECKON Tabmuue, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMH  CTPOCHHUS  aTOMOB  XHMHWYECKHUX
NMEMEHTOB (COCTaB W 3apsa  sapa, oOMIee YWCI0 DJEKTPOHOB U
pacmpenesieHue WX TO0 DJJCKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB M WX COCJUHCHHU B
npeaenax Majiblx NEPUOJIOB M TJIABHBIX MOATPYMNN C YUYETOM CTPOCHUS HX
aTOMOB;

KJTacCU(PpUIMPOBATh XUMHUUYECKHAE DJIEMEHTHI, HECOPTaHUYCCKUE BEINECTBA,
XUMHUYECKHE Peaknuu (10 YWCIy W COCTaBy YYACTBYIOIIUX B PEAKIIHH
BEIIIECTB, MO TEIIOBOMY 3((eKTy, M0 U3MEHEHHIO CTETICHEH OKHCIICHHS
XUMHYECKUX HJIEMECHTOB);

XapaKTepHu30BaTh (OMHUCHIBATH) OOMMWE W CHenu(PUUecKre XHMHUYECKHUE
CBOMCTBA MPOCTBIX M CJIOKHBIX BELIESCTB, MOJATBEPKIAsd OMHUCAHUE
MpUMEpPAMH  MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMHAYECKUX PEAKIAM,

COCTAaBJIAITh YPABHEHHS AIEKTPOJATHYECKON JOUCCOLMALAM  KHCIIOT,
LIEJIOYEHN U COJIEN, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMeHa, YypaBHCHHS PEaKIWW, TOATBEPKIAIOMUX CYIIECTBOBAHUE
TCHETHUECKON CBSI3M MEXK/Ty BEIIECTBAMH PA3JIMUHBIX KIIACCOB,
pacKpeiBaTh CYITHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKITHi
MOCPE/ICTBOM COCTABJICHHSI SJICKTPOHHOTO OajlaHCa ATHX PEAKITU;
MMPOTHO3UPOBATh CBOWCTBA BEMICCTB B 3aBHCHMOCTA OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XUMWYECKHX TPEBPAICHUN B Pa3IMUHBIX
YCIIOBHSX;

BBIUHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYIO ~ MacChl
BCIIIECTB, MAaCCOBYIO JIOJIO XHUMHWYECKOTO »JJieMeHTa 10 ¢opMmylie
COCTMHCHHUS, MACCOBYIO JIOJTEIO BEIIECTBA B PACTBOPE, MPOBOANTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKON PEAKITHH,

coOMmoAaTh  MpaBWwia  MOJb30BAaHUSA  XUMHYECKOW  TOCydAod U
JadopaTOpHBIM O00OpYJOBAaHHUEM, a Takke TMpaBujaa oOOpalieHus ¢
BCIIECTBAMHA B COOTBETCTBMM C HWHCTPYKIHMSAMH TIO BBITIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKAX OIBITOB MO TONYYCHUIO W COOMPAHHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M YTJICKHUCIIOTO Ta3a);

MPOBOJAUTh  PEAKIWW, TOATBEPKIAIONMAE  KAUYeCTBCHHBIH  COCTaB
PaA3TUYHBIX BEIIECTB. PACIO3HABATH OTBITHBIM MyTEM XJIOPHUA-, OPOMU-,
nomua-, kapOonart-, ¢ocdar-, cunmkar-, cynabdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHUS W HMOHBI W3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOITHE B
BOJHBIX PACTBOPAX HEOPTAHUUYECKHUX BEIIECTB,

MPUMEHSATH OCHOBHBIC OTIEPAIlAN MBICIMTEIIHON AEATETHHOCTH — aHAJIA3
W CHHTE3, CpaBHEHHE, OO0O0OIEHWE, CHUCTEeMaTU3alliIO, BBIABICHUE
MPUYAHHO-CJICICTBEHHBIX CBA3CH — I WM3YUYEHUS CBOWCTB BEMICCTB H
XUMHUYECKAX PEAKIWNA, €CTECTBCHHO-HAYYHBIE METOABl TO3HAHHUS —
HaOMOICHUE, M3MEPEHUE, MOJACIMPOBAHUE, HKCIICPUMEHT (pealibHbIN 1
MBICJICHHBIH ).
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