


IHHOACHUTEJIBHAS 3AIIMCKA

IIporpaMma 10O XWUMHM Ha YyPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUA
COCTaBJIE€HA Ha OCHOBEe TpeOOBaHUH K pe3ysibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTEbHON MPOTPaMMbl OCHOBHOTO 00I1IETO 00pa30BaHMs, IPEACTABICHHbBIX
B OI'OC OO0, a Ttakke Ha ocHOBe deaepanbHOil pabdodeid mporpaMMBb
BOCIIUTAHMSA U C YUETOM KOHIIETIIIAN MPETOIaBaHUs YUSOHOT0 IpeaMeTa « XUMHUI»
B 00OpazoBareNbHBIX opranu3anuax Poccuiickoit Oenepanuu.

IIporpaMma mo xWMHH AAET MPEACTABICHHUE O IMENIAX, OOINEH CTpaTeruu
0o0y4YeHHUsA, BOCHOUTAHWA M Pa3BUTHSA OOYUYAIONIUXCA CPEACTBAMU Y4EOHOTO
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
peanuzanmu TpeOOBAHUM K pe3yibTaraM OCBOSHHMS OCHOBHOW 0Opa3oBaTelibHOMN
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 ACATEIBHOCTA OOYYaKOIIErocss MO OCBOSHUIO
y4eOHOTO COACPIKAHUSL.

3HaHWE XUMHH CIY)KAT OCHOBOM Il (OPMHUPOBAHHUS MHPOBO33PCHHS
00y4aroIerocs, ero NpeACTaBICHUA O MAaTepPUAIbHOM €JUHCTBE MHUPA, BAKHYIO
poJIb UrparoT (hOPMHUPYEMBIC XHMHEH MPEACTABICHHS O B3aMMONIPEBPAICHUAX
SHEPrUh W 00 HSBOJIIOLMH BEIIECTB B MPUPOJES, O MYTIX PEIICHHsA TI00aTbHBIX
MpooOsieM YCTOMYMBOIO Pa3BUTHA YEJIOBEUECTBA — CHIPHEBOM, SHEPTreTHUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 3/IPABOOXPAHCHMUS.

HN3zyuenune xumun:

CrOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  1Jia  CaMOpa3BUTUA U
(bopMupOBaHUA KYJIBTYPHI JIAYHOCTH, €€ 00ITeH 1 PyHKIIMOHANBHON IPaMOTHOCTH;

BHOCHT BKJajJ B (DOPMHPOBAHUE MBIILICHUS M TBOPYECKHUX CHOCOOHOCTEH
0o0y4Yarolmuxca, HaBBIKOB HMX CaMOCTOSATEIbHOW YueOHOH  JNEATENbHOCTH,
JKCIEPUMEHTAJIbHBIX M HMCCIEA0BATEIIBCKUX YMEHHM, HEOOXOJMMBIX KakKk B
MTOBCETHEBHOM *KU3HH, TaK U B TPO(ESCCHOHAIBHON IeITCIIBHOCTH,

3HAKOMHUT CO CHEIU(pUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBHI
LEJIOCTHOTO B3IJIS1a HA €AMHCTBO MPUPO/Ibl U YETIOBEKA, SBIAETCS OTBETCTBCHHBIM
sTanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJarOIITUXCS;



crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAYYHBIM 3HAHHUAM, K MPUPOAE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
o0pa3oBaHue 00yYaIOIMINXCS.

JlanHple HampaBjeHUS B OOYUECHWH XHMHH OOECIICUMBAIOTCS CHEIU(UKON
COJCpKaHHUS  Y4eOHOro  MPEeaMeTa, KOTOPbIA  ABJSETCA  MEJArOru4ecKu
aJanNTUPOBAHHBIM OTPAXXEHUEM 0a30BOM HAYKHM XUMUM HA OMPEACTIEHHOM ATare ¢
Pa3BUTHAL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1ller0o 00pa3oBaHus OPUECHTUPOBAH HA
OCBOCHUE OOYYAIOIIMMHUCS CHCTEMbI TMEPBOHAUYAJbHBIX TMOHATHH XWUMHH, OCHOB
HEOPraHWYECKOW XUMHM ¢ HEKOTOPBIX OTACHBHBIX 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 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATHN O XUMUYECKON
peakimu. O0e 3TH CHUCTEMBbl CTPYKTYPHO OPraHW30BaHbl MO MPUHLHUIY
MOCJIEIOBATENILHOTO PA3BUTHA 3HAHWWA HA OCHOBE TEOPETHUECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akoHa JI. . MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU,

— YUYE€HHUS O CTPOCHUM aTOMa U XUMHUYECKOW CBA3H,

— TPEACTaBICHUNH 00 »HIICKTPOJMTUUECKON AUCCOIMALIMA BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHUA PACCMATPUBAKOTCS HA OCHOBE SMIUPUYECKHU
MOJTYYCHHBIX W OCMBICIICHHBIX (PaKTOB, PA3BUBAIOTCA TOCICIOBATEIBHO OT OJTHOTO
YPOBHA K JPyromMy, BBITIONHISA (QYHKIIUA OOBACHCHHWS W TPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOXXHOCTEM MPAKTUYECKOTO MPUMEHECHUSA W MOJYYEHUS
M3y4aeMBbIX BEILIECCTB.

OcBoeHue mporpaMMbl 10 XHUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHHIO
MPEACTABJIEHUSA O XMMUYECKOW COCTABJIAIOLICH HAYYHONM KapTHUHBI MHUPA B JIOTUKE
€€ CHCTEMHON MPUPOABI, 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 TPOUCXOAUT (POPMUPOBAHWE 3HAHWK OCHOB
XUMUUYECKON HayKW Kak 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKON
JNEATENIBHOCTA YEJIOBEKA M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaua ydeOHOTO TpeaMeTa COCTOUT B (POPMHUPOBAHWHM CHCTEMBI XUMHUUYECKHX
3HAHUH — BaXKHEHIUX (PaKTOB, MOHATHI, 3aKOHOB M TCOPETHUCCKUX IOJI0KCHHH,
JOCTYMHBIX OOOOIIEHUA 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
BemecT. [loHsATHE O METOMAaX TO3HAHWA B XUMHW. YHCTHIC BEIIECTBA W CMECH.
CnocoObl pazaeseHns cMecei.

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

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHUECKHX 3JIEMEHTOB.
3aKk0oH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHWTEIbHAs aTOMHAs Macca.
OTtHocuTenmpHAs MOJIEKYJIsIpHAas Macca. MaccoBasi 10JIsl XMMHUECKOTO JIEMEHTA B
COCTMHCHHUH.

KonnuecTBo BemecrBa. Monbs. MonsdpHaa macca. B3auMOCBsA3b KOJTAYECTBA,
MacChl W YHCJIA CTPYKTYPHBIX €AWHWI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

Ousnyeckne U XUMHUYCCKUE SBJCHUSA. XUMUUYECKasd Peakivd U €€ MPU3HAKH.
3aKOH COXpAaHEHWA MacChl BemiecTB. XWMHUUEeCKue ypaBHeHms. Kiaccmdukanms
XUMHUYECKUX PEaKIuil (COSAMHEHUS, PA3JIOKEHHUS, 3aMEIICHHSI, OOMEHA).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOH MOCY/I0H, paBmwiaMu paboThl B Ja0OpaTOpuu |
npuéMaMu o0pallleHus ¢ JIabopaTOPHbIM O0OPYJOBAHUEM, U3YUEHUE U OMUCAHUE
(m3uUecKkX CBOWCTB OOpa3IOB HEOPTAaHWYECKUX BEIIECCTB, HAOIIOJACHHC
¢mszudecknx (TUIaBJIeHUE BOCKA, TasHWE JIbjJa, PACTUPAHHWE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJbBI) M XMUMHUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa C KUCIIOTOM) SBJICHUH, HAOIIOCHUE H
OTMCAHWE TPHU3HAKOB MPOTEKAHWUSA XUMUUYECKHX PEaKnnii (pasjoKeHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUAOM Oapws, PasioKECHHWE THAPOKCHIA
menu (1) mpu HarpeBanwm, B3anMoaelcTBHE Kene3a ¢ pactBopom coym mean (1),
H3ydeHHE CIOCOOOB pa3AeliCcHUs CMECEH: C MOMOIIBI0 MarHuTa, (PriIbTpoBaHHUE,
BHITIAPUBAHUE, UCTHILIAINSA, XpoMaTorpadus, MPOBEACHUE OYNCTKHA TTOBAPSCHHOM
coii, HaOMIOJCHWE W  ONMHCaHWE  PE3YJbTATOB  TPOBEJACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHCHHSI MAacCChl, CO3/JaHUE MOJIEICH MOJIEKYI
(IIapOCTEPKHEBHIX ).

Baneiine npeacTaBuTe /M HEOPraHUYECKHX BEIIECTB

Boznyx — cmech razoB. CocraB Bozmyxa. Kucnopom — simeMeHT W mpoctoe
BemecTBOo. Haxoknmenwe kuciaopoaa B mpupojae, (PU3MUECKHE W XHUMHUYCCKHE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [Ipumenenue kucmopoma. CrocoObl



MOJIYYEHUS KHUCJIOpoJa B Jaboparopuu W MpoMbIIuieHHOCTH. Kpyrosopot
Kkuciopoaa B mpupoae. O30H — auToTponHas MOAUGDUKAIHS KACIOPO/Ia.

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

Bonopoa — nsnemeHT W mpoctoe BemecTBo. Haxoxaenuwe Boaopoaa B
npupoae, (QHU3MUECKHE W XWMHYCCKHE CBOWCTBA, MNPUMEHEHHWE, CIOCOOBI
nonydeHusa. Kuciorel u conm.

MonsipHbiit 00bEM ra3oB. Pacuérel N0 XUMHUECKUM YPABHEHUSIM.

Ouznyeckue CcBouicTBa BOAbI. Boma kak pacTBopuTeab.  PacTBOpBHI.
HaceolllieHHbIE W HEHACHIIICHHBIE PacTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIC.
MaccoBas 1018 BEIleCTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOAbl. OCHOBAHMS.
Ponb pacTBOpoB B MpUpOJC U B KU3HU uesioBeka. KpyroBopoT BoAbl B MPUPO/IE.
3arpsA3HeHue npupoAHbIX BoJ. OXxpaHa U OUKMCTKA PUPOIHBIX BOJ.

Kmaccudukanms neopranmuecknx coenuuennid. Oxcuanl. Kmaccudukarus
OKCHIOB.  coyicoOpa3yromue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTepHBIE) W
HeconeoOpazywonme. HomeHnknatypa okcugoB. DuU3MUECKHE W XUMHYECKHE
cBOMCTBa OKCUIOB. [lonyueHne OKCUA0B.

OcunoBanmus. Kimaccudukanys oOCHOBaHWM: IENOYM W HEPACTBOPHUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHWil. DU3WUECKHME W XUMHYECKHE CBOWMCTBA
ocHoBaHui. [lorydeHrne OCHOBaHUWHA.

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

Conu. Homenknarypa cojieli. @uU3nUecKie U XMMHUYECKUE CBOWCTBA COJICH.
[Tonyuenune comneil.

['eHeTrueckas CBSI3b MEXKAY KJIACCAMU HEOPraHUUECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KQUueCTBEHHOE OMPEACIICHUE COJEPKaHU KUCIOPOAa B BO3yXe, MOJYUEHHE,
coOMpaHue, paAClO3HABAHWE UM W3YUCHHE CBOWMCTB KHUCJIOpPOJA, HAONIOJEHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM H YCJIOBUA BO3HUKHOBECHHUS U
nmpeKpanieHnsi ropeHust (moxkapa), O3HAaKOMJICHHE C oOpa3iiaMd OKCHIOB H
OMUCAHWE WX CBOWCTB, MOJyYE€HHE, COOMpAHWE, PACIIO3HABAHWE W H3YUCHHUE
CBOMCTB BOJOpoaa (TOPEHHE), B3aUMOJACHCTBHE Boaopona ¢ okcuaom memau (1)
(BO3MOYHO HMCTOJIb30BAaHUE BHACOMATEPHANIOB), HAOMOeHHE 00pa3IOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCAEIOBAHWE OCOOEHHOCTEHW PACTBOPEHUSI BEUIECTB C
pPa3IMUHON  PACTBOPUMOCTBIO, MPUTOTOBJIICHUE PACTBOPOB C ONPEACTEHHON
MaCCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA, B3AUMOJICHCTBUE BOJIBI ¢ METAJLUIAMHA
(HaTpueM ®  KajbIueM) (BO3MOXHO WCTOJb30BAHHE BUIACOMATEPHUAJIOB),



UCClIeIOBaHUe 00Opas3lioB  HEOPraHWYECKUX BEIIECTB PA3IMUHBIX  KJIACCOB,
HAOJII0/ICHUE U3MEHEHUS OKPACKU WHIMKATOPOB B PacTBOPAX KUCJIOT W IIEOYEH,
u3ydeHue B3amMojeiicTBua okcuaa memu (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KUCIIOT € METAJUIaMH, PEAKUMU HEWTpalu3aluy, MOJIYUEHUE HEPACTBOPUMBIX
OCHOBAHMH, BBITECHCHUE OJTHOTO METajjla APYTMM M3 PacTBOpPA COJIM, PELICHUE
AKCIEPUMEHTAIBHBIX 3a/au Mo TeMe «BaxHelue Kiaacchl HEOPraHMUECKUX
COCIMHEHUI.

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

[lepBbic TOMBITKH KIACCH(PHUKAIIN XUMUYCCKAX 3eMeHTOB. [loHsaTHE O
rpynmnax CXOMHBIX OJJIEMEHTOB (IIEJIOYHBIC M IMEI0YHO3EMEIbHBIC METaJLThI,
raJIOTeHbI, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPBIe 00pa3yioT aM(pOTEPHBIE OKCHIBI
U TUAPOKCUIBI.

[lepnonndeckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX SJIEMEHTOB J1.
N. Menneneesa.  Koporkonepwomnas ®  JIuHHONEpPUOAHAS  (hOPMBI
[lepnonnueckoii cucrembl xumMuueckux 3eMeHToB J[. M. Menaeneesa. [lepruoas
u rpynmbl. OU3NYECKUN CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB IMEpHOJA M
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aroMoB MOepBbIX 20 XUMHUYECKUX  AJIEMEHTOB
[Tepuoanueckoit cucremsl J|. M. MenaeneeBa. XapakTepuCTHKA XHMUYECKOTO
3JIEMEHTA 10 €ro NnoJjiokeHuto B [lepuoanueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHECHUS pajuyca aTOMOB XMMHYECKUX HJIEMEHTOB,
METALITNYECKUX U HEMETAJTMUECKUX CBOMCTB MO IPYIIaM U MEPUOAaM.

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

Xumuueckast cBsa3b. KoBajeHTHas (MOdsSpHAS W HEMOJSAPHAA) CBA3b.
DJNIEKTPOOTPULIATEbHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okuciaeHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUHU.
[Tpouecchl OKUCIEHUS U BOCCTAaHOBIEHUA. OKUCTUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumMenm:

M3yueHHe oO0paslioB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJACHCTBHUE
TUAPOKCHAA LHWHKA C PACTBOPAMH KHUCJIOT W IICJIOYEH, TMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
(ropeHne, peakiuy Pa3IoKCHAS, COSAMHECHUS).

Meorcnpeomemmuuvlie ceasu



Peanuzanuys MeEXNpeIMETHBIX CBA3CH MPU H3YUYCHWH XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS. 4epe3 HUCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TOHATHH, TaK W MOHATHM, SBIISIOMIMXCS CUCTEMHBIMH ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TIOHATHS. HAYyYHBIN (PaKT, TUTIOTE3a, TCOPHSI,
3aKOH, aHaJu3, CHHTE3, KiIacCU(UKAIMA, TEPHOAUIHOCTh, HAOIIOICHUE,
AKCIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJICIIb, IBJICHUE.

®dusnka: MaTepus, aroM, O>JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIIHI,
W30TOIbI, PAAMOAKTUBHOCTh, MOJICKYJIA, 3JICKTPUUYECKUN 3aps/l, BEIECTBO, TEJIO,
00BEM, arperaTHOEe COCTOSIHHE BEIIECTBA, Ta3, (PM3MUSCKUEC BEIWYHMHBI, €IAHUIIBI
U3MEPEHUSA, KOCMOC, IJIAHETHI, 3BE3/1bI, CONHIIE.

buomorus: porocunTtes, apixanue, duocdepa.

['eorpadusa: armocdepa, ruapocdepa, MuHEpPAIBI, TOPHBIE TOPOIBI,
MOJIE3HBIE UCKOMAEMbIE, TOTUTUBO, BOJHBIEC PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHUYeCcKasi peaKius

[lepuonndeckuii 3akoH. [leppognueckas cucreMa XMMHYECKUX SJIEMEHTOB J1.
H. Menneneesa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MCHEHUHU CBOWMCTB
XUMHYECKUX OJJIEMEHTOB TEPBBIX TPEX TIEPUOJOB, Kajusl, Kalbldsd W HX
COCAMHEHUNA B COOTBETCTBUM C TMOJOXKEHUEM »3jieMeHTOB B [lepuonnueckoi
CUCTEME U CTPOECHHUEM MX aTOMOB.

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

Knaccudukanus m HOMEHKIaTypa HEOPTraHWYECKAX BEIIECTB. XUMHUCCKHUE
CBOMCTBA BEIIECTB, OTHOCAIIUMXCSA K Pa3IuyHbIM KJIacCaM HEOPraHUYECKUX
COCAMHEHUM, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEIIIECTB.

Knaccudukanms XuMAdeCKAX PEaKIAi MO Pa3TuIHBIM MPU3HAKaM (TT0 YHCITY
U COCTaBy YYaCTBYIONIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(¢deKTy, o
W3MEHECHUIO CTENEHEH OKUCIICHUS XMMHUYECKUX SJIEMEHTOB, MO 0OpPAaTUMOCTH, 1O
YUaCTHIO KaTajau3aropa). JK30- U SHIOTEPMHUUCCKUE PEAKITUN, TEPMOXUMHUICCKUE
ypaBHEHHS.

ITonsatue o ckopocTH xuMHUecko peakiuu. [loHsATHE 00 OOpaTMMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [JoHATHE O TOMOIE€HHBIX U T€TEPOTCHHBIX
peakuuax. [lonarue o karanuse. [loHATHE 0 XUMHAUECKOM paBHOBECHH. DAKTOPHI,
BJIMAIOIIME HA CKOPOCTh XHWMHMUECKOW PEAKIMU W TMOJ0XKEHUE XUMHUUYECKOTO
PaBHOBECHA.

OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUU,  DJICKTPOHHBIM  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEBHOM peaKiuu. CocraBneHue ypaBHEHUM



OKHCJIUTEITEHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMA ¢  HMCHOJB30BAaHUEM  METOAQ
3JIEKTPOHHOTO OaaHca.

Teopust SMEKTPOTUTHICCKON AUCCOTUAITANA. INEKTPOIUTH U HEIJICKTPOJIATHI,
KaTtnonsl, anmonsl. MexaHW3M AWCCONMAIMHA BEIICCTB C Pa3IMYHBIMU BHIAAMH
XUMHUYECKOH cBsi3u. CTeneHs Aucconuanuu. CHUIbHBIE U CIa0bIe JIEKTPOJIATHI.

Peakrun nonHOTO 0OMEHA. Y CIOBHS MPOTEKAHUA PEAKIIN HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIEHHBIC WOHHBIC ypaBHeHUs peakiuii. CBOWCTBA KHCIOT,
OCHOBAaHMW W COJIGH B CBET¢ TMPEACTABICHUN 00 BIEKTPOIUTUYECKON
mucconmanyn. KauecTBeHHbIE peakiiny Ha HOHBI. [[oHATHE O TUApONH3E CONEH.

Xumuueckuii IJKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTALIMYECKAX PEMIETOK HEOPTaHHMUCCKHUX
BCIIECTB — METAJJIOB W HEMETAUIOB (rpadmra W anMasza), CIOKHBIX BEIICCTB
(x70puaa HATPHUA), WCCIICIOBAHUE 3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEaKIAH
OT BO3JCHUCTBHUS PA3MMYHBIX (DAKTOPOB, HMCCICIOBAHUE DJIEKTPOTPOBOTHOCTH
pPacTBOPOB BEIIECTB, TMpoIlecca AWCCONMAIAMA KHUCJIOT, IIENOYe | Cojei
(BOBMOXHO  WCIIOJIB30BAaHWE BHUACO MaTEPHAJIOB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKA  TPOTEKAHWS  PEAKIMid  HMOHHOTO  OoOMeHa
(oOpa3oBanme oOcaaka, BBIACICHHWE Tas3a, oOOpa3oBaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIAN
(ropeHHe, peakiuy Pa3IoKEHUs, COSAMHEHHS), PACIiO3HABaAHUE HEOPTaHHUYECKHUX
BCIIECTB C TOMOINIBI0 KAYECTBEHHBIX PEaKIWid HA  HWOHBI, PEIICHUE
AKCTICPUMEHTATFHBIX 33714,

HemeTtanisl u ux coemHEHUS

OOmas xapakTepucThka rajgoreHoB. (OcoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTeneHU OKucieHus. CTpoeHne u (PU3NUECKHEe CBOWCTBA MPOCTHIX
BCIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HA TpUMEpe  XJjopa
(B3aMMOJICHICTBHE C MeETaJUIaMH, HEMETAJIaMH, IIeJ0uaMu). XJIOPOBOJOPO/I.
ConsHast KHACI0Ta, XUMHUYECKHE CBOMCTBA, TOJyueHHE, NpuMmeHeHue. [leficTeue
XJIOpa W XJIOPOBOJOPOJA HAa OpPraHU3M YeJOBeKa. BakHeimime XJIopuasl W WX
HAXOXXJCHUE B TIPUPOJIE.

OOmas xapakrtepucTuka 3eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEepHBIC CTeNeHW okuciieHus. CTpoeHue W (U3MUECKHE CBOHCTBA
MTPOCTHIX BEIIECTB — KUCIOPOAA U CePhbl. AJUTOTPOITHBIE MOAU(DUKAIINK KHCIIOPOIa
U cephl. XUMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOA, CTpOoeHUE, (Pu3MUecKue u
XUMHUYECKHE CBOHCTBA. OKCHABI CEPhl KaK MPEJACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnmota, (Qu3nueckne W XUMHYECKHE CBOMCTBA (0oOmme  Kak
MPEACTaBUTENA Kjlacca KHCIOT MW crenududeckue). XUMHUUYECKAC PEaKIIuH,
JeXKAIAe B OCHOBE MPOMBINIUICHHOTO CHoco0a TMOMydeHUS CEPHOM KHCIOTHI.
[Tpumenenne ceproit kucmoThl. COM CEPHON KUCIIOTHI, KAUECTBEHHAS PEaKITUs Ha



cynbdar-non. Haxoxnenue cepbl W €€ COCNMHCHHWHA B TPUPOJC. XUMHUYECKOE
3arps3HCHUE OKPYXKAIOMICH Cpeabl COCIWHEHWUAMH Cephl (KUCIOTHBIE MO,
3arpsi3HCHHUE BO3/AyXa M BOJOEMOB), CITOCOOBI €T0 TTPEIOTBPAIIICHHS .

OO6mas xapaktepuctuka 3jaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIC CTCTICHH OKUCIACHWSA. A30T, paclpoCTPaHCHHUE B TIPHUPOJE,
(mzrdeckre u XUMHUECKHe cBoicTBa. KpyrosopoT azoTa B mpupoae. AMMHAK, €ro
(rzrUecKre 1 XUMUIECKAE CBOWCTBA, MOIydeHUe U puMeHeHue. Cor aMMOHUS,
X (PU3MUECKHUE U XMMHUYCCKHUE CBOMCTBA, MpUMeHeHHE. KauecTBeHHas peakius Ha
HOHBl aMMOHHWS. A30THas KHUCIIOTa, €€ MOJydeHHe, (PU3MUCCKHUE W XUMHUCCKHE
cBoiicTBa (00mMEe Kak TMPEACTABUTENS Kiacca KHUCIOT W CICIH(PUICCKHUE).
Hcnonp3oBanne HUTPATOB H COJICH aMMOHHS B KA4eCTBE MWHEPATHHBIX
ynoOpennii. XUMHUYECKOE 3arpsA3HCHUE OKPYIKAIOMICH CPe/ibl COCTMHCHUSIMH a30Ta
(KUCIIOTHBIE JTOXAHM, 3arpsA3HCHHE BO3ayxa, MOUYBHl W BOAoEMOB). docdop,
aygtoTpontHeie Moaudukammu (ocdopa, PU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcun pochopa (V) u dbocdopras kucnora, pusndeckne 1 XMMAUECKHE CBOWCTBA,
nonyuenne. Ucnonp3zoBanne GocdaroB B kauecTBe MUHEPATHHBIX YA0OPCHUIA.

OO6mas xapakrtepuctuka 3eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB,  XapaKTepHBIE  CTEMEHW  OKHUCJICHUWS.  YTJIEpOA,  aJUIOTPOITHBIC
MOoAW(UKAIIMKA, PACHIPOCTPAHCHUE B MNpHUPOAC, (PHU3MUECKHE W XHMHUCCKHE
cBoiicTBa. Anacop6iua. Kpyrosopot yriepoaa B npupoae. OKCHABI yTiepoaa, ux
(mzuueckre W XUMWYECKHE CBOWMCTBA, JCHCTBHE HA JKWBBIC OPTaHU3MBI,
MOJIYUCHHE W TPUMEHEHUE. DKOJIOTHYECKHAE MPOOJIEMBI, CBSI3aHHBIE C OKCHAOM
yraepona (IV), rumotesa rmo0anbHOTO TOTEIJICHUS KIMMAaTa, MMAPHUKOBBIN
adekr. YrompHas KUCIOTa B €€ COMU, UX (PU3MUECKHE U XMMHUUYCCKHE CBOMCTBA,
MOJIyueHHEe W mnpuMeHeHwe. KadecTBeHHas peakiusa Ha KapOOHAT-HOHBI.
Hcnonp3oBanre kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIITUICHHOCTH W CETHCKOM
XO3SUCTBE.

[lepBoHauabHBIE TOHATHA 00 OPTAHUYECKHAX BEIIESCTBAX KAaK O COSAMHEHUSIX
yraepoaa (MeTaH, 3TaH, STHICH, alleTHJICH, STAHOJI, TIIUIEPUH, YKCYCHAs KUCII0TA).
[IpupomHbie HMCTOYHWUKHA YTJICBOJMOPOAOB (Yyroib, TPHPOAHBIA Ta3, HeDTh),
MPOAYKTHI WX TepepaboTku (OCH3WH), WX POJb B OBITY W TMPOMBIITUICHHOCTH.
[TonsiTie 0 OMONOTHUYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yriaeBoaax — v uX
poili B OKM3HU 4UeJOBeKa. MarepuaabHOE ©IWHCTBO OPTaHWUYECKUX U
HEOPTAaHUIECCKUX COCTUHEHUH.

Kpemanmii, ero ¢musmueckne W XUMHUYECKHE CBOWCTBA, TMOJydYeHUE U
npuMmeHenne. CoeauHeHus KpemHus B mnpupojae. OOmme mnpeacraBieHus o0
okcuae kpemaus (IV) m kpemuueBor kucmote. CUIMKATH, WX MCIOJIB30BAHNUE B
OBITY, B TIPOMBINICHHOCTH. BaykHEHINE CTPOUTEIBHBIC MaTEpHAJIbl. KepaMuKa,



CTEKJIO, IIeMEHT, OeTOH, Xkesne300eToH. [IpodaeMbl G€30MacHOr0 MCMOJIb30BAHUA
CTPOUTEIIbHBIX MATEPUAJTIOB B MOBCEAHEBHOMN HKU3HMU.

Xumuueckuii IKCnepumenm:

HM3ydeHHEe 00pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHbBIX PEAKIMM HAa XJIOPUA-UOHBI U HAOMIOACHUE MTPU3HAKOB
WX TPOTEKAHWS, OMBITH, OTpaKalmme (U3NUECKHE W XWMHUUYECKHE CBOMCTBA
TaJIOTCHOB W WX COCAWHEHWH (BO3MOXHO HCIOJIb30BAHUE BHICOMATEPHUATIOB),
O3HAKOMJICHHE C OOpa3mamMu XJIOpHAOB (TAJOTCHUAOB), O3HAKOMIICHHE C
oOpaslaMmu  cepel ®W €€  COCAMHEHUSAMH  (BO3MOXHO  WCIIOJIb30BAaHUE
BUICOMATEPHUAJIOB), HAOMOACHHUE TIpoIiecca OOyTIMBaHUSA caxapa MO JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW  KHUCJIOTBI, W3YYEHUE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHNE KAUECTBEHHON PEaKiy Ha Cyibgar-
WOH W HaOIMIOJICHUE TpHW3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (pu3ndeckumu
cBoiicTBamMu azora, ¢dochopa W WX COCAUHECHWUN (BO3MOXHO HCIIOIH30BAHUE
BUICOMATEPHAJIOB), 0Opa3mamMu a30THBIX U (HOCHOPHBIX yAOOPEHUI, MOIyUCHHE,
coOMpaHue, pPaclo3HABAaHWE W H3YUYCHUE CBOWCTB aMMHaKa, MPOBEICHUE
KAueCTBCHHBIX PEAKIMH HA MOH aMMOHHSA M (ocdar-noH W M3yueHre MPU3HAKOB
UX MPOTEKAHHUSA, B3AUMOJIEUCTBUE KOHLIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MEBIO
(BO3MOHO UCIOJIb30BAHKE BUICOMATEPHAJIOB ), U3YUYCHHE Mojenei
KPHCTAJLTMUSCKUX PEMETOK anMaza, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIECCOM  afCOPOIMA  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YINIEM H
YCTPOMCTBOM MPOTHBOra3a, MOJyuYeHUE, COOMPAHUE, PACMO3HABAHUE U U3YUYCHUE
CBOMCTB YIJICKUCJIOTO Ta3a, MPOBEACHUE KAUECTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl W HW3YYE€HHE TNPU3HAKOB WX MPOTEKAHUA, O3HAKOMJICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTATbHBIX
3a1a4 1no TeMe «BaxxkHeue HeMeTalIbl U KX COSTUHEHUSD .

MeTabl 1 UX COeTUHEHUS

OO0uas XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH
ux nojioxxkeHus B llepmommueckoit cucteme xumudeckux saemeHntos . U.
MenpaeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTaioB. MeTajuimueckas CBSI3b U
METALIMYECKAs ~ KPUCTAJIMUECKAss  peIIETKA.  ODJICKTPOXUMHUYECKUH  Psf
HanpsokeHU MetaioB. Ousnueckue U XMMHUUYECKUE CBOMCTBA MeTauioB. OO01ue
crocoObl MOJyuyeHUus MeTaioB. [loHATHE O KOPpPO3WHM METAJIOB, OCHOBHBIC
crocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTajgb, YYTyH, AIOPATIOMUHHM,
OpOH3a) ¥ X TPUMEHEHUE B OBITY W MIPOMBINIIJICHHOCTH.

[[lenounbie mMeTambl: noyioxkenue B [leproanueckoil cUCTEME XUMUYECKHUX
snemenToB J[. 1. MenaeneeBa, CcTpO€HHE WX aTOMOB, HAXOXKIACHWUE B MPUPO/IE.
dusnyeckne W XUMHUECKUE CBOMCTBA (HA mpuMepe HaTpus W Kamwsi). OKCUIB |



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

[MlenouHo3eMeNbHbBIE METAJUIBI MAarHuii W KaJbLUH: TIOJIOXKECHUE B
[Tepuoanueckoit cucteme xumudeckux 3iemeHtoB J[. Y. Menneneesa, ctpoenune
WX aTOMOB, HAXOKJEHHUE B Tpupoie. OU3NYECKHEe U XUMUUECKHE CBOMCTBA MarHus
W Kajplusa. BakHeWmme coenuHEeHHsI KajabItusd (OKCH, THUIPOKCHA, COJIH).
XKécTkocTh BOJBI 1 CIOCOOBI €€ YCTPAHCHUA.

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

Keneszo: monoxenue B [lepruoandeckol CHCTEME XMMHYECKUX AJIEMEHTOB /1.
HN. MenneneeBa, CTpOEHHE aToOMa, HAXOXKACHWE B mnpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCHIBI, THAPOKCHIBI U coiu xene3a (1) u skenesa
(IIT), mx coctaB, CBOMCTBA U MOJyUEHHUE.

Xumuueckuii ykcnepumenm:

O3HAaKOMJICHHE C oOpasllaMh METAUIOB M CIUIABOB, WX (PU3HUECKUMH
CBOWCTBAMH, W3YUYCHHME  PpE3YJIbTaTOB  KOPPO3MHM  METALIOB  (BO3MOMKHO
UCTIOJIb30BAHUE BUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOACWHCTBHA OKCHIA
KaJIbIUA W HATpPUs C BOJOW (BO3MOJKHO WCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
WCCJIEI0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa FOPEHMS JKENE3a B KUCIOPOAE
(BOBMOXHO  WCIIOJIb30BAHWE  BHJICOMATECPHAIOB), TMPHU3HAKOB  TPOTEKAHUS
KQUEeCTBEHHbBIX PEAKIUMi HA WMOHBI: MArHWs, KajiblUs, AJIIOMUHUA, [IMHKA, XKeJie3a
(I) u xenesza (II1), menu (II), HabMOaEHNE U OTMHCAHUE MPOLIECCOB OKPAIIUBAHUS
IIAMEHH HWOHAMHM HATpWsl, Kaius MW Kajablusd (BO3MOXHO HCIOJb30BaHUE
BUICOMATEPHUAJIOB), UCCIIeTIOBaHNE aM(POTEPHBIX CBOHUCTB THAPOKCHIA ATIOMHHUS
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
WCIOIb30BaHUE BEIIECTB U XUMHUUECKUX peakuuii B ObiTy. [lepBas momoiib npu
XUMUUYECKUX 0KOTaX U OTPaBJICHUSIX.

XVAMHAYECKOE 3arpsa3HCHHUE OKPYKAIOMICH cpensl (TmpeaeiibHas TOMyCTAMAs
KOHIIeHTpaus Beiects, aajgee — [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
MOHATHH, TaK W MOHITHH, SIBJISIOMUXCS CUCTEMHBIMH /I OTACIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOGI1Ke eCTECTBEHHO-HAYYHbIE TMOHATHSA. HAydHBIM (DAKT, rHOOTE3a, 3aKOH,
TEOpHs, aHajJu3, CHHTE3, KIacCHu(PHUKALKI, MEPHOINYHOCTh, HAOIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, HW3MEPEHHE, MOJE/b, SBIICHHE, MAPHUKOBBIN
3 deKT, TEXHOIOT U, MATCPHATIBI.

dusrka: MarTepHs, aTOM, DSJIEKTPOH, IPOTOH, HEWTPOH, HMOH, HYKJIH],
W30TOMNbI, PaJHOAKTHBHOCTh, MOJIEKYJIA, DJICKTPUUECKUN 3apsia, MPOBOJIHUKH,
MOJTYPOBOTHUKH,  TUAJICKTPHKH, (DOTORIEMEHT, BEINECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTD, KPUCTAJUTHYSCKAS
PEIIETKA, CILIAaBbI, (PM3UUCCKHUE BEIMUMHBI, CAMHMIBI M3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3 161, COJHIIE.

buonorus: ¢orocunTes, apixanwe, OHocdepa, SKOCUCTEMA, MHHEPAIbHBIC
yI00PEHHMSI, MUKPOYJIEMEHTBI, MAKPOIJIEMEHTBI, MUTATE/IbHBIC BEIICCTBA.

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 PE3YJIbTATHI

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHHMS MPOTPAaMMbl OCHOBHOTO  OOILEro
00pa3oBaHUsA JOCTHTAIOTCA B X0JA€¢ OOyUYEeHUS XUMHUU B €IAUHCTBE Y4YeOHOU H
BOCIIUTATEJIbHOM JEATEIbHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMU B
o0llleCTBE TMpaBWJIaMHU W HOPMaMHM TOBEACHUS M CHOCOOCTBYIOT MpoIEccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLUATU3AIMU O0YUAIOIINXCS.

JInyHOCTHBIE  Pe3yibTaThl  OTPAXAOT  TOTOBHOCTh  OOy4YaromuXxcA
PYKOBOJICTBOBAThCA CHCTEMOM MO3WUTUBHBIX IIEHHOCTHBIX OpPUCHTAIMH U
paclIMPEHUE OMNbITA ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuoTHYECKOr0 BOCTIUTAHUS

IIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBCHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
W HAYYHOMY HACJEIUI0, MOHUMAHUA 3HAUCHUS XUMUUYECKOM HAyKH B KU3HU
COBPEMEHHOT'O OOIECTBA, CIMIOCOOHOCTH BJIAACTh JOCTOBEPHOW HWH(pOpMAIHEH o
MEPEOBBIX JTOCTUKEHUSAX W OTKPBITHSAX MHUPOBOM M OTEYECTBECHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHbBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIIECTBA;

2) rpaskIaHCKOro BOCTIUTAHMS:

MPEJCTABJICHUAS. O COLMAJBHBIX HOPMAax W MOpPaBWIaAX MEKIMYHOCTHBIX
OTHOIIEHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTH B OOIIECTBEHHO
MOJIC3HON,  Yy4eOHOMCCIIEAOBATEIbCKOMW,  TBOPUECKOM W JAPYrux  BUJAX
NEATCNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM MAEATENBHOCTH MPH
BBIMIOJIHCHUM YYEOHBIX, MO3HABATENIbHBIX 3a7a4, BBHIMOJHEHUM XUMWYECKHUX
AKCMEPUMEHTOB, CO3IaHUM YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIMIOHUMAHUIO
U B3aUMOIIOMOIIM B TPOIECCE 3TOW YyueOHOW JEATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE M TIOCTYNKUA CBOMX TOBApUIIEH ¢ MO3ULIUH
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCJEICTBUIM MOCTYNKOB;

3) HeHHOCTH HAYYHOI' 0 MO3HAHUS

MUPOBO33PEHUYECKHUE TMPEJICTABJICHUSI O BEIIECTBE M XUMHUUECKON peaKIuu,
COOTBETCTBYIOIIIME COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTABJISIOIIME
OCHOBY Il TOHUMAHUS CYIIHOCTA HAYYHOH KapTHUHBI MUpA, NPEACTaBJICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUS MPUPOJIbI, B3aMMOCBA3AX YEJOBEKA C
MPUPOJTHON CPENOU, O POJIM XUMHUM B TTIO3HAHUM STUX 3aKOHOMEPHOCTEH,

MO3HABATEIbHbIE MOTHUBbI, HAMPABJICHHBIC HA TOJYYEHUE HOBBIX 3HAHUHU MO
XUMUH, HEOOXOAMMBIE HJiA OOBACHEHUS HAOJI0O/IaeMbIX MPOILIECCOB W SBJICHHM,
MO3HABATEILHON, WH(POPMAITMOHHOW W YHUTATEIIBCKOW KYJIBTYPBHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHONH padoThl C Y4YE€OHbBIMHU TEKCTaMH, CIPaBOYHOM



JUTEPATYPON, MOCTYIMHBIMH TEXHWUSCKUMH CPEACTBAMHU  HH(POPMAIMOHHBIX
TEXHOJIOTHH,

HHTEpEC K OOYUYEHHMIO M TO3HAHHWIO, JII0003HATEIBHOCTh, 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),
HEOOXOUMOCTA COONIOJICHUA TpaBw O€30MacHOCTH MOpH  OOpallleHUH 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
WHJMBUAYAJbHOW TPACKTOPUHU MPOJIOJKEHUS 00pa30BaHUA C YUETOM JIMUHOCTHBIX
WHTEPECOB U CIOCOOHOCTU K XUMHUH, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHenrHoH mpodecCHOHaTbHOM ACATEIBHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QAN THPOBATHCA B TPO(PECCHOHATTEHOM Cpefie;

6) 3K0J10rH4eCcKOro BOCIUTAHMSI

AKOJIOTHUUYECKH 1eJIeCO00pa3HOE€ OTHOIICHHE K MPUPOJAE KAaK HCTOUHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSA, MOHUMAHKUE [IEHHOCTH 3/I0POBOTO U
O0e3onacHoro oO0pa3a JKW3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(bM3UYECKOMY M TICHXHUYCCKOMY 3JI0POBBIO, OCO3HAHHE IICHHOCTH COOIIIOJACHUS
MpaBujl 0E€30MACHOTO MOBEICHUA MPU PabOTE C BELIECTBAMHU, a TAKIKE B CUTYaIUsAX,
YTPOKAIOIINUX 30POBBIO U KU3HH JIIOCH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJIYyYAEMbIE€ MPU U3YUYEHUU 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,
AKOJIOTMUECKOTO MBIIIJIEHUA, YMEHHUSI PYKOBOJICTBOBATHLCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHON U COLMAIIBHOW MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe wMeTanmpeaMETHBIX PpPe3yJIbTATOB BBIACIAIOT 3HAUUMbIC Ui
dopMupoBaHUs MHPOBO33PECHHST OOINICHAYYHBIE TIOHATHS (3aKOH, TEOpHs,
MPUHIINT, THTIOTE3a, (aKT, CHCTEMa, TPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOIb3YIOTCS B €CTECTBCHHO-HAYUHBIX YUEOHBIX MPEAMETAX M MO3BOJIAIOT Ha
OCHOBE 3HAHWH M3 HTHUX MPEAMETOB (POPMHPOBATH MPEACTABIICHUE O TEIIOCTHOM



HAyYHOW KapTHUHE MHpPA, U YHUBEPCAIbHbIC yueOHbIC MEeHCTBH (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSATHBHBIC), KOTOpBIe 0OOecmeunBaoT (popMupoBaHHe
TOTOBHOCTH K CAMOCTOSITEIPHOMY IUIAHHPOBAHWUIO W OCYIICCTBICHHIO yueOHOM
JEATCITEHOCTH.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHBIE YUeOHbIE T CTBUSA

baszoBble JJornyeckue aeicTBUA:

YMEHHS WCIIOJIb30BaTh NMPHEMBI JIOTHYSCKOTO MBINUICHHS TIPH OCBOCHHH
3HAHWIA. PACKPBIBATH CMBIC]T XUMUUYECKUX TOHATHN (BBIACISATH UX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATH B3aWMOCBSI3b C JAPYTMMH TOHATHAMH), WCTIOIB30BATh
MOHATHA JUIs1 OOBICHCHHS OTASIBHBIX (PAKTOB M SIBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTCPUH JUIS KIACCH(UKAIMH XUMHUCCKHUX BEIISCTB M XUMHUUYCCKHUX PCaKIIHM,
YCTaHABIIMBATh NPHYHHHO-CIICJICTBEHHBIC CBSI3H MEXKIy OOBECKTAMHM HW3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCy IACHUS (MHIYKTHBHBIC, HCIYKTUBHBIC, IO aHAJIOTHH),
JICIaTh BEIBOJBI M 3aKIIOUCHHS,

YyMEHHE TPUMCHATh B TIPOIECCEe TO3HAHWUA TOHATHS (NMPEAMETHHIE W
METaIpeAMETHBIE), CHMBOJIMUCCKHE (3HAKOBBIC) MOJIEITH, UCTIOIb3YEMbIE B XUMHUH,
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 IPEACTABIICHUM BBHISBIIITE M XapaKTCPH30BATh CYIICCTBCHHBIC
MIPHU3HAKKA U3Y4aeMBIX OOBEKTOB — XMMHYCCKHX BEIICCTB M XUMHUCCKUX PEAKITHH,
BBISBIIATH  OOIMME  3aKOHOMEPHOCTH, MPUUYHHHO-CICACTBCHHBIC CBSI3H U
MPOTHBOPEUHMS B N3yUaeMbIX IIPOIIECCaX U SBJICHUSIX.

ba3oBbie uccienoBaTeIbCKHueE TeHCTBHS

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIC BOMPOCH B KAauyeCTBE 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, YyMEHWE HAOMomaTh 3a XOJOM TIpoIliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (PopMynHpoBaTh 0OOOIICHUS H
BBIBOJIBI 10 PE3yJIbTaTaM IPOBEAEHHOTO OMBITA, UCCIACIOBAHUS, COCTABIATh OTUET
0 MpoJenaHHol padoTe.

PaboTa ¢ undopmanmeii:

yMEHHE BBIOMpATh, AaHAIM3UPOBATh W HWHTCPIPETHPOBATh HH(DOPMAIHIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABIICHUS, TTOTYyY4aeMYIO U3 Pa3HBIX HCTOUYHHKOB
(HaygHO-TIONyJIApHAsA JUTeparypa XUMHYECKOTO COJCPXKAHHWSA, CIPABOYHBIC
nocoOus, pecypcsl HMHTepHETa), KPUTHUECKHA OICHUBATH TPOTHBOPEUYHMBYIO H
HEJIOCTOBEPHYIO HH(pOPMAIHIO;



YMEHHUE MPUMEHATHh PA3JIMYHbIE METOJbI M 3aMpPOChl MPHU MOUCKE U O0TOOpE
uHOpPMAITM W COOTBETCTBYIONTUX JAHHBIX, HEOOXOMAMMBIX JUISI BBITIOJHEHUS
yueOHBIX M MO3HABATENIbHBIX 33/1a4 ONMPECIEHHOTO THUIA, TPUOOPETCHHUE OMbITA B
0o0JacTH  WCTOIB30BaHMs  WH(POPMANMOHHO-KOMMYHUKATHBHBIX — TEXHOJIOTHH,
OBJIQICHUE KYJIbTYPOH aKTUBHOTO UCIOIb30BAHUSA PA3JIMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMABHYIO (hopMy TIpeAcTaBlicHuS WH(pOPMAITHH |
WUTIOCTPUPOBATh PEIIAEMbIE 33/1aud  HECJIOKHBIMU CXEMaMH, JHMarpaMMamu,
apyrumu hopmaMu rpaduke ¥ UX KOMOMHAITUSMU,

YMEHUE UCHOJb30BaTh W aAHAIM3UPOBATh B Npouecce y4yeOHOH U
WCCIIEA0BATEIBLCKON JCATEIBHOCTH WH(OPMAITHIO O BIUSHUN TPOMBIIICHHOCTH,
CEIbCKOrO0 XO3SIICTBA M TPAHCIOPTA HA COCTOSIHUE OKPYXKAIOIICH NPUPOAHOM
Cpenbl.

KoMMyHUKAaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHA 3a/JaBaTh BOMPOCH (B XOA€ auajiora W (WaM) OUCKYCCHM) TIO
CymecTBy  oOcyxkmaeMod  Tembl, (OpMyIHpOBaTH CBOM  TPEIIOKCHUS
OTHOCHUTEJIBHO BBIMOJTHCHHS TTPEAJIOKEHHOHN 3a/1auH;

YMEHUS  MPEACTABJIATh  TMOJYYEHHBIE  PE3yJbTaThl  MMO3HABATEJIbHOM
JEATCIbHOCTA B YCTHBIX W TIMCbMEHHBIX TEKCTax; JAejiaTh MPE3CHTALUIO
PE3YJIbTAaTOB BBITIOJTHEHUS XWMHUYECKOTO JKCIEpUMeHTa (J1abopaTopHOTO OMbITA,
JabopaTopHOM pabOTHI IO UCCASAOBAHUIO CBOHCTB BEIIECTB, YUeOHOTO TPOEKTA);

YMEHUS y4e€OHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIBHOW M KCCJICIOBATENIbCKOW  NIEATEIBbHOCTH  TPU  PEIICHUU
BO3HUKAIOIIMX NPOoOJIeM Ha OCHOBE Y4é€Ta OOIIMX HMHTEPECOB M COIIACOBAHHUA
no3uiuii (00Cy X IeHus,, 0OOMEH MHEHHUSMH, «MO3TOBBIC MITYPMbD», KOOPIAHAIIAS
COBMECTHBIX JICMCTBUW, ONPEACIIEHUE KPUTEPUEB IO OLEHKE KayecTBa
BBHITIOJTHEHHOH pabOTHI U APYTHE).

PeryasiTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1elicTBUS:

YMEHHUE CaMOCTOSITEIBHO ONPEACNATh LEAU JCATCIbHOCTH, IUIAHWPOBATb,
OCYILIECTBJISITh, KOHTPOJUPOBATh U NPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO
JEATENBHOCTD, BEIOWpaTh Hanbosee »(h(PeKTHBHBIE CIOCOOBI PEIIeHUs YICOHBIX H
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEJIBHO COCTaBJISITh WM KOPPEKTUPOBATh
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 3aaHUM.

INPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX PE3YJBTATOB MO OCBOCHHUIO 003aTENbHOrO
CoJIepKaHMs, YCTAHOBJICHHOTO JaHHOUW enepasbHON pabodel MPOrpaMMoi,
BBIJICJISIIOT. OCBOEHHBIE OOYYAKOIIMMUCA HAyUHBIC 3HAHUS, YMEHUA U CIOCOObBI



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

K koHity oOyueHus B 8 kjiacce npeaMeTHbie pe3yJibTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOMNUXCS YMEHHH:

e PACKpBIBATh CMBIC] OCHOBHBIX XWMHWUYECKHX MOHATHNA: aToOM, MOJEKYJa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOTHOPOAHAS ), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAS H
MOJIEKYJISIPHAsA Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MacCOBas 1051 XUMHUUECKOTO 3JIEMEHTA B COSAMHEHUN, MOJIAPHBINA 00BEM,
OKCHJ, KHCJIOTA, OCHOBAHHE, COJIb, SJICKTPOOTPULATEIBHOCTh, CTEMECHB
OKHCJICHHS, XUMWYECKas Ppeakius, KiIacCH(UKaIMsa PEeakiuid: pPEaKinu
COCAMHEHUA, PEAKIMU PA3I0KEHUsA, PEAKIUU 3aMEIICHUsA, PEaKIuu
oOMeHa, K30- ¥ SHIOTCPMUUYECKHAE PEAKIINH, TETUIOBOH 3((EKT peakinu,
AApO aToMa, 3JEKTPOHHBIM CJIOM aToma, aToMHash OpOUTajdb, PaaUyC
aToMa, XMMHUYECKasd CBs3b, MOJIIPHAS M HEMOJISIpPHAS KOBAJCHTHAs CBA3b,
WOHHAA CBA3b, MOH, KAaTHMOH, aHWOH, PacTBOP, MAaccoBasd JOJs BEIIECTBA
(TpoTICHTHAS KOHIIEHTPAITHUs ) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATUH W
MIPUMEHATH TH TTOHATHUA MPH OMMCAHUM BEIIECTB U MX MPEBPaICHHI;

e WCIONH30BATh XWMHUUYECKYIO CHUMBOJIMKY [UIS COCTaBJieHHS (hopmys
BEIIECCTB U YPABHEHUN XUMUUYCCKUX PEAKIIUH,

e OMNpENEATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKUCJCHHMS  3JIEMEHTOB B OWHApHBIX  COCIUHCHUSX,
MPUHAMJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHWHA MO
dbopMmynam, BUA XUMHYECKOW CBs3M (KOBajJieHTHAas W WOHHAsA) B
HEOPraHUYECKUX COCANHEHUAX;

e packpeiBaTh cmbich Ilepuoanueckoro 3akonHa JI. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHWE TMEPUOJUUECCKON 3aBUCHUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT WX MOjokeHusa B llepuoauueckod cucreme,
3aKOHOB COXPAHEHWsS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBAa, ATOMHO-
MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOTajpo;

e ONHUCHIBATH M XapakTepuszoBarh TabnmuuHyio ¢opmy lleproguyeckoit
CUCTEMbl XUMHUUECKUX OJJIEMEHTOB: pa3juyarh TMOHATHUA «TJAaBHAs
noarpynma (A-rpynma)» u «mobdounas nmoarpynmna (b-rpymnma)y», mManeie u
OOJIbIIINE TEPUOJIbI, COOTHOCHTh OOO3HAUEHUSA, KOTOPHIE HMEIOTCS B
tabmune «llepumoamyeckas cucremMa XuUMHUYeCKUX »yemeHtos J[. .
MenaeneeBa» ¢ 4YHUCJIOBBIMM XapPaKTCPUCTHUKAMH CTPOEHUA aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsij Anpa, o0IIee YUCIO IEKTPOHOB
U pacTpeieiieHUe UX 0 JICKTPOHHBIM CJIOSIM);

KJTacCH(PUIMPOBATh XUMHUUYECKHAE DJIEMEHTHI, HCOPTAaHUYCCKUE BEIECTBA,
XUMHUYECKHE Peaknuu (10 YWCIy W COCTaBy YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TIO TETIOBOMY d(PdeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMHYECKHE CBOMCTBA BEITIECTB
Pa3TUYHBIX KJIACCOB, TIOATBEPXKAAsl OMUCAHUE PUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOLINX XUMUUYECKUX PEAKLIUN;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAaUECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTCKAHUS XUMHYECKHUX TIPEBpAIICHUN B
Pa3TUYHBIX YCITOBUSAX;

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

MPUMEHSATH OCHOBHBIC OTIEPAIlN MBICIMTEIIBHONW NEATCILHOCTH — aHAJIA3
U CHHTE3, CpaBHEHHE, 00OOINCHUE, CHCTEeMaTH3allhio, KJIacCH(OHKAIIHIO,
BBHISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBA3CH — JUISI M3YUCHUA CBOWCTB
BCIIECTB M XWMHYECKUX PEAKIHK, ECTCCTBEHHO-HAYUHBIC METOIbI
MO3HAHWUA — HAOMOJCHHUE, W3MEPEHUE, MOJCIMPOBAHUE, AKCIECPUMEHT
(peasbHBIN 1 MBICJICHHBIH );

CJICAOBATh  MPAaBWIAM  TOJIB30BAHHUS ~ XMMHUYECKOM  MOCYJIOU H
nadopaTopHeIM OOOpPYJOBAaHMEM, a TakXXe MpaBujaM oOOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHMSAMH TIO BBITOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TONYYCHUIO W COOMPAHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOMA W KHCIOPOJA), TPUTOTOBICHHUIO
PACTBOPOB C ONPEACIEHHON MAaCCOBOM NOJIEW PACTBOPEHHOTO BEIIECTBA,
MIAHUPOBATh W TPOBOAUTH  XHMHYECKHE  ASKCIECPUMEHTHI  TIO
pPacmo3HaBaHUIO PACTBOPOB IMEIOUCH M KUCJIOT ¢ TIOMOIIBIO WHINKATOPOB
(;makmyc, perondTanenH, METHIIOPAHK U JPYTHE).

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

PaCKpBIBATh CMBICT OCHOBHBIX XHUMHWYECKHX TOHATHW. XUMHYECKUN
AJIEMEHT, aTOM, MOJEKYJA, WOH, KaTHOH, AaHWOH, NPOCTOE BEILECTBO,
CJIOKHOE€ BEILECTBO, BAaJ€HTHOCTB, JJIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHCJICHHSI, XUMHUYECKasl PEaKIs, XUMHUUECKasi CBSA3b, TETUIOBOH AhPexT
pEaKiuu, MOJb,  MOJISIpHBIA  O0BEM,  PAcTBOP,  BIEKTPOJIUTHI,
HESJICKTPOJIUTHI, SJICKTPOJIMTUUYECKAA IWCCOLMALMSA, PEAKIMU WOHHOTO
oOMeHa, KaTaJu3arop, XWMHUYECKOE paBHOBECHE, OOpaTUMbie U



HEOOpaTUMBbIE PpEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHCJIUTENb,  BOCCTAHOBUTEJb, OKHUCJICHHUE W  BOCCTAHOBJICHHUE,
aygtoTponusi, aM(pOTePHOCTh, XUMHYECKasT CBsA3b (KOBAJCHTHAs, MOHHAsA,
METAJUTMYECKAst), KPHUCTAJUTMUECKAs PEIETKA, KOPPO3HUS METAILIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKON PEAaKUHUH, NPEAECIbHO JIOMyCTUMAas
koHueHtpauus [1J[K Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TIOHATHH U
MPUMEHSTH 3TH NOHATHA MPU OMMCAHUK BEIIECTB U MX MPEBPALLCHUIA;
WCIIOJI30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJIA COCTaBJieHUs (hOpMyI
BEIIECCTB U YPABHEHUN XUMHUUYECKUX PEAKIINH,

ONPENEATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUA XUMHUECKUX 3JIEMEHTOB B
COCIMHCHUAX PA3JIMYHOTO COCTAaBA, MPUHAMJICIKHOCTh BEIIECTB K
OTIPENENEHHOMY KJIacCy COSAMHEHWH 1Mo ¢opMysaM, BHUA XHUMHYECCKOM
CBs3M (KOBAJICHTHAs, WOHHAsA, METAJUTMYECKAs) B HEOPTAaHMUECKHUX
COCIMHCHUAX, 3apsii HOHA TI0 XUMHYECKOH (popmylie, XapakTep cpeanl B
BOJIHBIX PAacTBOPAX HEOPTAaHWUYECKUX COCIMHEHUH, TUI KPUCTAIUIMUECKOMN
PEMETKH KOHKPETHOT'O BEIIECTBA,

packpbiBath cmbici [lepmonmueckoro 3akona JI. WM. MennaeneeBa u
JEMOHCTPUPOBATh €r0 TMOHUMAHME. OMNUCHIBATh M XAPAKTEPU30BATh
tabnmmunyio Qopmy [leproamueckolt CHCTEMBI XUMHWUYECKHX AIIEMECHTOB:
pasnuyaTh TOHATHA «rjaBHas noarpynma (A-rpynma)y u «mnoOodHas
noarpynmna (b-rpynma)», Mameie W OONbIIAE TEPHUOABI, COOTHOCHTH
0003HAUYECHUsA, KOTOPbIE MMEIOTCS B TMEPUOAMYECKON Tabmuue, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMH  CTPOCHHUS  aTOMOB  XHMHWYECKHUX
AMEMEHTOB (COCTaB W 3apsia  sapa, oOImee YHCIO SJICKTPOHOB W
pacmpenesieHue WX TO0 DJJCKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHCHHUU B
npeaenax Majiblx NEPUOJIOB M TJIABHBIX MOATPYMNN C YUYETOM CTPOCHUS HX
aTOMOB;

KJTacCH(PUIMPOBATh XUMHUUYECKHAE DJIEMEHTHI, HCOPTaHUUYCCKUE BEIECTBA,
XUMHUYECKHE Peaknuu (10 YWCIy W COCTaBy YYACTBYIOIIUX B PEAKIIHH
BEINIECTB, MO TEIIOBOMY 3 (PEKTy, MO U3MECHECHHIO CTEIICHEH OKHMCIICHHS
XUMHYECKUX HJIEMECHTOB);

XapaKTepHu30BaTh (OMHUCHIBATH) OOMMWE W CHenu(PUUecKre XHMHUYECKHUE
CBOMCTBA MPOCTHIX M CJIOXKHBIX BELIECTB, MOJATBEPKIAad OMUCAHUE
MpUMEpPAMH  MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMHAYECKUX PEAKIAM,

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



oOMEHa, YypaBHEHHS PEaKIWi, TOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUECKON CBSI3M MEXK/Ty BEIIECTBAMH PA3JIMUHBIX KIIACCOB,
pacKpeiBaTh CYITHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX — PEaKITHi
MOCPE/ICTBOM COCTABJICHHSI SJICKTPOHHOTO OajlaHCa ATHX PEAKITU;
MPOTHO3UPOBATh CBOWCTBA BEMICCTB B 3aBHUCHUMOCTA OT WX CTPOCHHUA,
BO3MOXXHOCTH TIPOTEKAHUS XUMWYECKHX TPEBPAICHUN B Pa3IMUHBIX
YCIIOBHSX;

BBIUHCIIATh OTHOCHTEIBHYIO MOJICKYJIADHYIO W 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 O00OpPYJOBAaHHUEM, a TakKXKe TMpaBuja oOOpareHus ¢
BCIIECTBAMHA B COOTBETCTBMM C HWHCTPYKIHMSAMH TIO BBITIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKAX OIBITOB MO TONYYCHUIO W COOMPAHHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M YTJICKHUCIIOTO Ta3a);

MPOBOJAUTh  PEAKIMH,  TOATBEPKIAIONMNAE  KAYECTBEHHBIM  COCTaB
PaA3TUYHBIX BEIIECTB. PACIO3HABATH OTBITHBIM MyTEM XJIOPHUA-, OPOMU-,
nomua-, kapOonart-, ¢ocdar-, cunmkar-, cynabdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHUS W HWOHBI W3YUEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTAHUUYECKHUX BEIIECTB,

MPUMEHSATH OCHOBHBIC OTIEPAIlAN MBICIUTEIIBHON NEATCIbHOCTH — aHAJIA3
W CHHTE3, CpaBHEHHE, OO0O0OIEHWE, CHUCTEeMaTU3alliIO, BBIABICHUE
MPUYAHHO-CJICICTBEHHBIX CBA3CH — I WM3YUYEHUS CBOWCTB BEMICCTB H
XUMHUYECKAX PEAKIWNA, €CTECTBCHHO-HAYYHBIE METOABl TO3HAHHUS —
HaOMOICHUE, M3MEPEHNE, MOJACIUPOBAHUE, SKCTICPUMEHT (pEajbHBIA M
MBICJICHHBIH ).
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