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8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemjecTtBa. du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHUH.

PuU3NYECKUE U XUMUUYECKHUE SBICHUS. XUMHUECKas pEeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNs, Pa3I0KEHHsI, 3aMEICHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peaKIHil (paszokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (1),
U3y4YeHUE CIOCOOOB Pa3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHILIISAIMSA, XpoMaTorpadusi, MpoBeAeHUE OUYNCTKH TOBApEHHOMN
COJIM, HaONIOJICHWE W  ONUCAaHWE  PEe3yJIbTaTOB  MPOBEICHMSI  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpbl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUcIopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIIsS KACIOPOoaa.



TennoBoit 3¢h(deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Momnsipabiili 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpOZI€ M B KU3HU 4YeIOoBeKa. KpyroBopoTr BoAbl B MPUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OUUCTKA NPUPOTHBIX BO/I.

Knaccuduxainusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromiye  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccudpukanuss ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psam axktuBHoctm MetaimioB H. H. bekerona.
[TonydyeHue KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[Tonmyuyenue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE COEPKaHUsl KUCIOPOAa B BO3AyXE, MOJIYYEHHUE,
coOupaHue, pacrmo3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa3laMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4eHUE, COOMpaHHUE, pACIO3HABAHUE U U3YUYEHHUE CBOICTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposa ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3IIOB BEMIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pAacTBOPEHMSI BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpuUeM U
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOW KUCIOTHI, KUCIOT C METajlaMu, peakiui
HEUTpAIU3alMHU, IOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PacTBOPA COJIH, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a]1a4 10 TEME
«BaxHeiilne KJIacchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHne aromMoB. XHMHYECKasi CBAA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIAcCU(PUKAIMKM XUMUYECKUX diemMeHToB. [loHsite o
rpynmnax CXOJIHBIX JJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMbl xumudeckux snemeHToB . M. MengeneeBa. llepuoabl W TpyIIIbL.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYeK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paanyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIlaM U NEPUOTAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAs)  CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICCTBHE
TUIPOKCHAA [HMHKA C pPAacTBOPaAaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzaiiusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYyYHBbIE TIOHATUA: HAY4YHBIA (PakT, THUMOTE3a, TEOpHUs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaus, TMNepUOJUIHOCTb, HaOIIOACHNUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsll, BEUIECTBO, TENIO, O00BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUEeCKHe BEIMYMHBI, €IUHHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYecKasi peaKkIus

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIUS, KATbIUS U UX COSTUHECHUM
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTATUIMYECKOW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJIaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaimsa XuMUYeCKUX peakiuii Mo pa3IuvyHbIM MIPU3HAKaM (10 YUCITY
¥ COCTaBy YYAaCTBYIOLIMX B pEaKIMHM BEHIECTB, MO TEIUIOBOMY 3(dekrty, 1o
WU3MEHEHUIO CTENEeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIN  OanaHc
OKHUCIIUTEIILHO-BOCCTAHOBUTENIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi ¢  HCIOJIb30BAaHMEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHATHE O THIpONIM3E CoNEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTHU
PacTBOPOB BELIECTB, IpoLEcCca AUCCOLUAIIMY KUCIIOT, LIeJIoUel U coJiel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WILTIOCTPUPYIOIIMX
NPU3HAKM TNPOTEKAHMs peakuid HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIUX HTPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpeHue, peakuuu pas3lioKeHUs,
COCMHEHMsI), pAacllO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33a4.

Hemertanibl 1 MX coeiMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeNEeHU OKuciaeHus. CTpoeHue u (U3NYECKUue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hiesnodamu). Xsoposonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBAa, IOJIy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJOPO/Ia Ha OPTaHU3M 4YeJIOBEKa. BaykHel e X10puabl U UX HAX0XKIEHUE B
IPUPOJE.

O6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeNneHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMH4eckue cBoicTBa. OKCHIBI cepbl Kak MPEACTaBUTEIN KUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crnenuduyeckrue). XUMHUUECKUE PEaKIMH, JIeKAllUe B OCHOBE
MPOMBIIIUIEHHOTO CIOco0a MOMy4YeHUsi CepHOM KucHoThl. [IpumeHeHue cepHoit
kuciaoTbl. CONMM CEepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl M €€ COCNMHEHUUW B TpUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKpYXaloLEel Cpelbl COECOUHEHUSIMH Cepbl (KHUCIOTHBIE JOXAMW, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIEHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
busznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMoJydyeHue, (PU3MUecKrue M XUMHUYECKHE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YIOOpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]I, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPONHBIC
monudukammu Gocdopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas kucimora, GU3NUIECKUE U XUMHYECCKHUE CBOWCTBA, MOJYYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepuctika 31eMeHTOB [VA-rpynnbl. OCoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPONHbIE MOIU(DHUKALUY,
pacnpocTpaHeHUE B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLUSL.
Kpyrosopor yrimepona B mnpupoae. Okcuabl yriepoja, UX (U3HYECKUE U
XUMUYECKUE CBOWCTBA, JEHCTBHE HA JKUBBICE OpPraHuW3Mbl, [OJIyYCHUE U
IpPUMEHEHUE. DKOJIOTHYEeCKUe MpoOeMbl, CBA3aHHbIe ¢ okcuaoM yraepoaa (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dext. YronbHas
KHCIIOTa U €€ CONM, UX (PU3MYecKue U XMMUYECKHE CBOMCTBA, MOJIyYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3A1CTBE.

[lepBoHavaIbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJAYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KMpax, OeNkax, yrieBojax — U ux
poJiMi B JKH3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYeCKUX U
HEOPTraHWYECKUX COCTMHEHUN.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYyYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O61ure npeacTaBieHns o0 OKCHie
kpemuus (IV) u xpemuueBoit kucnore. CUIMKATHI, UX UCIOJIB30BAaHUE B OBITY, B
IPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHbIE MaTepuasbl: KepaMHKa, CTEKIIO,
IEMEeHT, OeToH, ene300eToH. I[lpobiembl 6€30MacHOrO  MCIOJIL30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCcnepumenm:

U3ydeHUE 0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEICHNE KAU€CTBEHHBIX PEAKIUMi Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKawimue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TAJIOT€HUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COEAUHEHUSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peaklvy Ha Cyib(haT-uOH U HAOII0eHIe TpU3HaKa e
NpPOTEKaHUs, O3HAKOMJIEHUE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yIoOpeHui, MojlydeHne, CoOOMpaHue, paclio3HaBaHUE U U3yYEHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHA HAa HOH aMMOHUS U
docdar-uoH W uU3ydeHHWE TPHU3HAKOB UX MPOTEKaHUS, B3aUMOCICTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3Y4YEHUE MOJIENEH KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOIIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INIPOTHBOras3a, NOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB MX
IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUMEH CUIMKATHOM NPOMBIIUIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/a4 Mo TeMe «BaxkHellne HeMeTaubl U UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHHUH
ux nosioxkeHuss B llepmommueckor cucreme xumuyeckux siemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyueckne U XUMUYECKHUE CBOMCTBA MeTaiioB. OOmue
CrocoObl TIONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[emounble MeTauIbl: MONOXKEHKWE B [lepruonnueckoi cucTeMe XMMHUYECKUX
anemeHToB . 1. MennaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCHUABI HaTpusd W Kanus. [IpuMeHeHue IIEeNOYHBIX METaUIOB U HX
COEJIMHEHUMH.

[Ilenouyno3emenpHble METAUIbl MarHud W KaJdbUMM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupojac. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus 1



Kayiblusl. BaxkHeiiine coequHeHnst Kanblus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJi0keHue B [lepuoandeckoit cucteMe XMMUYECKHUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3MUYEcKue Hu
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApoKcu bl U cou xxenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METALIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbI[USI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIIMI HA HOHBI: MAarHus, KaJblKs, A TIOMUHUS, IUHKA, xkene3a (II)
u xenesa (II), menu (II), HabOmrogeHUE W OMHMCAHHE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH WOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XM3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYKarolieh cpenbl (MpeiesibHas JOoMyCcTUMas
KOHIIEHTpalus BemlecTB, nainee — [1/1K). Ponb xumMuu B pemieHnn SK0JIOrHYECKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzaniusi MEXNpeIMETHBIX CBS3€M MpU W3YyYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4YHBIN (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOAUIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
pPasoaKTUBHOCT, MOJIEKYJIa, AIEKTPUICCKUI 3apsi, ITPOBOTHUKH,
MOJyIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CIUHUIIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
MCKOIIaeMbIe, TOTLJIUBO, BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS MNPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

B pesynbrare ycBoeHHs 00pa30BaTENbHON MPOTPaMMbl  OOyYarOIIUNACA
MOJIYYUT BO3MOKHOCTH Il (POPMUPOBAHUS NPEIMETHBIX, METANpPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCITUTATEIBHOM JAEATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, MPHUHSATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpPUEHTALMA W
pacuIMpeHue onbITa ASsITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTprmoTH4YeCKOro BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYEHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax H MpPaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPYECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW JESITEIBLHOCTH TPHU BBINOJIHEHUU
y4eOHBIX, TMO3HABATEIIbHBIX 33714, BBITOJHECHUH XWMUYECKHX HKCIIEPUMEHTOB,
CO37[aHUH y4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MpoILIecCe ATON y4eOHOM JesATeNbHOCTU, TOTOBHOCTU OLICHUBATh CBOE MOBEJCHUE
U TOCTYIKU CBOMX TOBApHINEH C MO3UIUU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakilHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBJISIOIIUE
OCHOBY [IJI1 TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpA, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBIE JIsi OOBACHEHUS HAOJIOMAEMBIX IMPOIECCOB M SIBJICHUM,



MO03HABATEJIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHON
JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpEeC K OOYYEHHUIO U MO3HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  caMO0Opa3oBaHUIO, TMPOEKTHOW W  HMCCIEIOBATEIbCKOM
JEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIIOJIEHUSI TpaBuUi OE30MACHOCTH NpU  OOpallEHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

S) TPy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO podecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
OPUMEHEHUS  MNPEAMETHBIX 3HAaHUHW 1O  XUMHHM, OCO3HAaHHBIM  BBIOOD
WHIMBUIYaJIbHON TPAEKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBLHON AEATENBHOCTA U PA3BUTHI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ecCHOHATIBHOM cperie;

6) PK0JIOrHYecKOro BOCIIMTaAHUS

HKOJIOTMYECKU 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyILEeCTBOBaHMUS, MOHMMAaHWE IIEHHOCTH 3I0pOBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAIOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPUMEHATH 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH TPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUs TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHMMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COLMAIIBHOMN IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaIMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAYMMbBIE IS
(bopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsI, TIPUHLIHII,
runore3a, Qakt, CHUCTEMA, MPOLECC, OSKCHEPUMEHT U JIPyroe.), KOTOpbIe



WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O ICIIOCTHOU
HAayYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHBIC yIeOHbIC NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PETYJISTHBHBIC), KOTOpbhle oOecneunBaioT (HOpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

Bba3oBble jJjoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBINUICHUS! MPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XHMHUYECKHX MOHATUMA (BBIAEIATh UX XapaKTEpHbIE
MIPU3HAKHN, YCTAaHABIMBATh B3aWMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX (PAKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUA TOHATHS (MPEAMETHBIE U
MeTaIpeJMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHUE
XUMHUYECKON peakluy — NpU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH M XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3Yy4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUSIX.

ba3oBble uccienoBarTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKIICHHUIA;

NpUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPTaHU3AlMKd W IPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHUE HaOMoaaTh 3a XOAOM Ipolecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 00OOIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC



nocobusi, pecypcbl MHTepHeTa), KPUTHUYECKH OLIEHWBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;

YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpOChl MPU MOUCKE U OTOOpe
uH(OpMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/ICIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANIBHYIO (hOpMy TIpeacTaBieHus] HHPOpMaAUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
IpyruMu opmamMu rpadKu U UX KOMOUHALIMSIMU;

YMEHHE WCIOJIb30BaTh M AaHAU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa Ha COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHuKaTHBHBIE YHHBeEpPcadbHble yueOHbIe 1eliCTBUSA:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ uaiora u (Min) IUCKYyCCUH) MO CYIIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHUSI  TPEJCTaBIsATh  MOJYyYECHHbIE  pe3yjbTaThl  IO3HABATEILHOMN
JESTEIbHOCTH B YCTHBIX W MHCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOIl pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABaTEJIbHOM U HMCCIIEOBATENbCKOM  JEATENBHOCTH  IMPU  PEIICHUHU
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOIMIMX WHTEPECOB M COTJIACOBAHUS
no3uIuii (00CcyXaeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUH, ONpelelIeHHe KpPUTEpUEeB IO OLEHKE KauecTBa
BBINIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBISITh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeILHOCTh, BBIOUPATh Hanboiee dpPpeKTuBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISTh WU KOPPEKTUPOBATH
IIPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA [PU BBIIIOJHEHUM 33aJaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWW 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOW LIETH, YMEHHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, PEJIaraeMble B YCIIOBUH 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI



B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOW (QeaepanbHON paboyeil mporpammon,
BBIJICTISIIOT: OCBOEHHBIC OOY4YarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JnercTBul, crnenuduueckue A IpPeAMETHON o0nacTu  «XHUMHS», BB
JNEATEIBHOCTH 1O  TMOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIlUsX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEILHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiacCUPUKAIUS peakiuil: peakiuu
COCOMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUUU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEII0BOU 3P (DEKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS W HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBA3b, WOH, KAaTWOH, AaHWOH, pacTBOpP, MaccoBass JOJsA BEIIECTBA
(mpolieHTHAs! KOHIIEHTPAIs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSThH 3TU TIOHATHUSA MPU ONMCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJCHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IIPUHAJIEKHOCTDh BEIIECTB K ONPEACIEHHOMY KJIACCy COECIUHEHUH I10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbici [lepuomnueckoro 3akona [I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJioxkeHus B llepronnueckoil cucreme,
3aKOHOB COXPAaHEHMS MAacChl BELIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHAa ABOTraJpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iu4aTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIlINEe TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B



tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenneneeBay C YHUCIOBHIMU XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee YHUCII0 JIEKTPOHOB U
pacrpeiefieHue UX MO JIEKTPOHHBIM CIOSM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE PEaKIUH (M0 YUCIYy M COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEIIECTB, [0 TEIJIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHNE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKHX TNPEBpaIICHUNd B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO 3jeMeHTa 1o (opMysie COEeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHIO
XUMHYECKON PEAKLINH;

IPUMEHSATHh OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENLHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kilaccu(uKaImio,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, €CTECTBEHHO-HAYYHBIE METOIBI
NO3HaHUs — HAOIIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN);

CJIeIOBaTh MPaBUJIaM MOJIb30BaHUS XUMUUECKOH MOCYA0N U TaOOpaTOpPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHM C HWHCTPYKUUSMH TIO BBITIOJHEHUIO J1a00OPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO IT'a3000pa3HbIX BEIIECTB
(BoOopoZia M KHUCIOpOJa), MPUTOTOBICHUIO PAaCTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJIUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U Jpyrue).

K xoniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJCEHTHOCTb, DJIEKTPOOTPULIATEIILHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYECKasi CBsI3b, TEIIOBOU 3PdeKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJIUTHI,



HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAs] TUCCOLUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTajau3aTop, XWUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTaJuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO IOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOrLO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBSI3W (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAUHEHUW, TUI KPUCTAIITUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHHUE: OIKMCHIBATh W XapaKTepu30BaTh
tabnuunyto Gopmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noxarpymnmna (A-rpynma)y U «mnobodHas
noarpymnmna (b-rpynma)», maneie u OONbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsAn  sApa, oO0IIee YHCIO DJJIGKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHEHUHN B Tpejenax MajblX MEPUOJIOB U
TJIABHBIX TOJATPYMH C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE SJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YHCIy M COCTaBy YYaCTBYIOIIMX B peaKlUu
BEIIECTB, TIO0 TEMIOBOMY 3P EKTy, M0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKIAsl OIMHCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;



COCTaBJISITh YPABHEHMSI AJIEKTPOJIUTUYECKOW AMCCOLMUAIIMM  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUY HOHHOTO
oOMeHa, YypaBHEHMsS peakuui, TMOATBEPKAAOIIUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIEeCTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEaKIUn
MIOCPEACTBOM COCTaBJICHHS SJIEKTPOHHOTO OajaHca STUX PEeaKIIHii;
POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JeMeHTa Mo (opMmyse COeAMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJUTH PACYETHI IO YPABHEHUIO
XUMHUYECKOHN peaKlnu;

cO0JII01aTh IPAaBHJIA TIOJIB30BAHUS XUMUYECKOM MOCYI0M U J1aOOpaTOPHBIM
o0opy/ioBaHMEM, a TakKXe TMpaBwia oOpalleHHuss C BEIIECTBAMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHYECKHUX OTBITOB IO MOTyYEHHUIO U COOMPAHUTO Ta3000pa3HBIX BEIIECTB
(aMMmaka u yrieKucloro rasa);

IPOBOJUTD PEAKIMH, TOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB pa3IMYHbIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MYyTEM XJIOPHUA-, OpOMHI-, HOAMI-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
AMMOHHS U HMOHBl M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSATHh OCHOBHBIE ONIEpALlMU MBICIUTEIBHON ACSITEIHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CIIEJICTBEHHBIX CBS3EH — JJIsi U3YUYCHHS] CBOMCTB BEUIECTB U XUMHUYECKHX
peakiuii, eCTeCTBEHHO-HAy4YHbIE METO/bl IO3HaHUS — HaOJIOJEHUE,
U3MEpEeHHEe, MOIETUPOBAHUE, SKCIIEPUMEHT (PealIbHbIN U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KouuyecTBO 4acoB
Ne HanmeHoBaHMe pa3ie/ioB U DJIeKTpPOHHbIe (LM (PpOBbIe)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMHS — BaXkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

YyesoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nuoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
5 Bogopoa. Ilonsitue o 2 | bubnmnorexka HOK

' KHCJIOTaxX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 I bu6nuoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 | 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pazpnen 3. llepnonnueckuii 3axkoH u llepuoguyeckas cucrema xumndeckux 3j1eMeHToB /. . MenaesneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' . PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KosmuecTBo
Ne ni/m Tema ypoka 4yacoB
Bcero

[Ipeamer xumun. Ponp XuMuu B xKU3HU yesnoBeka. Tena u BemecTa 1

[lonsTre 0 MeToAax NO3HAHUS B XUMUU 1
3 [IpakTuueckas pabota Ne 1 «IIpaBuna paGoThl B 1abopaTOpUH U MPUEMBI OOpaILIEHUs C TaO0OPATOPHBIM |

000pyIOBaHUEM
4 UucTtsie BemecTBa u cMecu. CriocoObl paszieneHus cMecei 1
5 [IpakTuueckas padbora Ne 2 «Paznenenue cmecei (Ha mpuMepe OYUCTKH MTOBAPEHHON COJIN)» 1
6 ATOMBI 1 MOJIEKYJIBI 1
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMUUYECKUX 3JIEMEHTOB 1
8 IIpocTeie u ClI0KHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1
10 3aKOH MOCTOSIHCTBA COCTABa BEILIECTB. XUMHUEcKast popMyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB 1
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS MOJIEKYJISIpHAsI Macca 1
12 MaccoBast 1011 XMMHUYECKOT'0 JIEMEHTA B COEAMHEHUH 1
13 KomnuectBo BemecTBa. Monb. Mosipaast Macca 1
14 DU3NYECKNE U XUMUUECKHE SBJICHUS. XUMHUECKas peaKus 1
15 [Ipu3Haky u ycnoBus MPOTEKAHUS XUMUYECKUX PEAKIUN 1
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. XUMUUYECKHUE YPaBHEHUS 1
17 Beruucnenus konmdecTBa, Macchl BEIIECTBA 110 YPABHEHUAM XUMUYECKUX PEaKIUN 1
18 Krnaccudukanus XuMHUECKUX peakiuii (COeIMHEHMs, Pa3I0KEHUS, 3aMEIeHUs, OOMEHA) 1
19 M. B. JlomoHOCOB — yu€HBIH-3HIMKIIONEAUCT. O000IIEHHE U CHCTeMaTH3alus 3HaHUHA 1




20 Kontponbnas padota Nel o teme «BemiecTBa 1 XUMHUECKHE PEAKITUN 1
21 Boznyx — cmechk razos. CocraB Bo3ayxa. Kucinopoa — aneMeHT u npoctoe BeriectBo. O30H 1
22 dusnyeckre 1 XMMUUYECKHE CBOMCTBA KHUCI0poaa (peakiuu OKUCIeHus, ropenne). [lonsarue 06 okcumax 1
23 Crioco0sl MotydeHus: KUCI0po/ia B J1abopaTOPUH U MPOMBbIIIeHHOCTH. [IprMenenue kuciaopoa 1
24 TemnoBoii 3¢ ekt XUMUIECKOH peakny, OHATHE O TEPMOXUMHUECKOM YPaBHEHHH, 3K30- U |
SHAOTEPMHUUYECKUX PEAKLUAX
25 TomnuBo (Hed Tk, yroiab U MeTaH). 3arpsi3HeHHe BO3AyXa, CIIOCOOBI €ro MPeI0TBPAICHHS 1
26 [Ipaktuyeckas padora Ne 3 o teme «Ilomydenue u coOnupanue KUCIOPOAa, U3yYSHHE €T0 CBOMCTBY» 1
27 Bogopon — snemeHT u npoctoe BemiecTBo. HaxoxaeHue B npupojae 1
28 ®u3nyecKre U XMMUYECKUe CBOMCTBa Bojtopoaa. [Ipumenenune Bogopoaa 1
29 [ToHsTHE O KHCIIOTAX U COMSAX 1
30 Crioco6bl TosTy4eHust BOAOPO1a B 1abopaTopun 1
31 [TpakTryeckas pabora Ne 4 o teme «llonmydenue u cobupanue BOAOPOAA, H3y4EHHUE €ro CBOMCTBY» 1
32 Mounsipablii 00BEM ra3oB. 3akoH ABOrajpo 1
33 Brruncnenus o6bpEMa, KOJIMUecTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMUECTBY BELLIECTBA WIIK 00BEMY 1
34 Beruuciienust 06bEMOB ra3oB [0 YpaBHEHHIO PEAKIIMM HA OCHOBE 3aKOHA 00BbEMHBIX OTHOILIEHUH ra3oB 1
35 dusznueckre U XUMHUYECKHE CBOMCTBA BOILI 1
36 CocraB ocHoBaHui. [ToHsTHE 00 MHAMKATOPAX 1
37 Bona kak pactBoputens. HacblieHHbIE 1 HEHACBIIIIEHHBIE paCTBOPBL. MaccoBas J1071s1 BEIIECTBA B paCTBOPE 1
o ITpakTruyeckas padora Ne 5 o Teme «IIpurotoBieHne pacTBOpPOB C ONpeAeIEHHON MacCoBO noei |
PacTBOPEHHOTO BELIECTBA
39 Kontponbnas padota No2 o teme «Kucmopoa. Bogopoa. Boga» 1
40 Oxcunpl: cocTas, KIaccupUKaIMs, HOMEHKIIaTypa 1
41 [TonydyeHnne U XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIIOB 1
42 OcHoBaHMsI: cOCTaB, KIacCU(pHUKAIHs, HOMEHKIIaTypa 1
43 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA OCHOBaHUI 1




44 Kucnotsr: cocras, kiaccudukaims, HOMEHKIaTypa 1
45 [Tonyyenue u XMMHUYECKHUE CBOMCTBA KUCIIOT 1
46 Conu (cpeaHue): HOMEHKIIaTypa, CIIOCOOBI MOTYyYEHHUs, XAMUYECKHNE CBOHCTBA 1
47 [IpakTrueckas padota Ne 6. PereHue sxcriepuMeHTaAIbHBIX 33/1a4 110 TeMe «OCHOBHBIE KJIacChl |
HEOPraHUYECKUX COCAMHEHUI»
48 ['eneTnyeckast CBsSI3b MEXKIy KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUM 1
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
50 Kontponbnas padota Ne3 no teme "OCHOBHBIE KJIacChl HEOPTAHUUECKUX COSAMHEHUN" 1
51 [TepBbie NONBITKY KIACCU(PUKAIUU XUMUYECKUX IEMEHTOB. [[oHATHE O rpynnax CXOAHBIX 3JIEMEHTOB 1
52 [Iepuonsl, rpynimsl, MOATPYIIILI 1
53 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl 1
54 Crtpoenue 371eKTpOHHBIX 0007104€K aTOMOB 31eMeHTOB [lepuonnueckoii cucremsl Jl. . MenaeneeBa 1
55 XapaKTepuCTUKAa XMMUYECKOTO JIEMEHTA 110 €ro oj0xeHuto B [lepuoanueckoit cucreme /. 1. Menneneesa 1
56 3nauenue [lepuonnueckoro 3akoHa /sl pa3BUTHs Hayku U nipakTtuku. JI. . MenneneeB — y4€Hbli, megaror |
U TpaXkJIaHUH
57 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3allus 3HAHUN 1
53 KonTponbnas padota Ne4 o teme «Ctpoenue aroma. XuMmuueckas cBs3b» / Beepoccuiickas nmpoBepouHas |
pabota
59 DNEeKTPOOTPUIIATETFHOCTh ATOMOB XUMHUUYECKHX JIEMEHTOB 1
60 HNonnas xumMuueckas CBs3b 1
61 KoBasieHTHas1 nossipHast XMMUYECKas CBSI3b 1
62 KoBasienTHast HemomsipHasi XUMUYECKask CBSI3b 1
63 CreneHb OKUCITCHUS 1
64 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH 1
65 OkucIuTenu U BOCCTAHOBUTENH 1
66 PeseprHbIil ypok. O6001IeHIE ¥ cHCTeMaTH3alus 3HaHu 110 TeMe «CTpoeHne aToMa. XUMHUYECKast CBSI3b 1




67 ‘ PesepBHbIil ypok. O6001ICHHE ¥ CHCTeMAaTH3allus 3HAHUH

68 ‘ PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




9 KUIIACC

KoanuecTBo yacos
Nenm/m  Tema ypoka
Bcero
1 IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux 31ueMeHToB 1. 1. Menneneena 1
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB 1
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB 1
4 Bupl XuMU4ecKo# CBS3M M TUIIBI KPUCTAJUTMUECKUX PEIIETOK 1
5 KonTponbnas pabota Nel no teme «[loBTopenue u yriybieHue 3HaHUI OCHOBHBIX pa3/IelioB |
Kypca 8 Kiacca»
6 Knaccugukanus XuMIUecKuX peakuii o pa3IMIHbIM PU3HAKAM 1
7 [TonsiTHE O CKOPOCTH XUMHUECKOU peakiuu. [[oHsTHE O TOMOT€HHBIX U T€TePOreHHBIX |
peakuusx
8 [TonsiTue 0 XxuMHYEeCKOM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOHN peaKIuu |
U TIOJIOKEHUE XUMUYECKOTO PABHOBECHS
9 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1
10 Teopus snexTpoauTrueckoit nucconuanuu. CUiabHbIE U cadble YEKTPOTUTHI 1
11 HonHbIe ypaBHEHHSI peakui 1
12 XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUH B CBETE MPEACTABICHUIN 00 dJEKTPOIUTHUECKOM |
JUCCOITAIIUU
13 XWMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 SJIEKTPOUTHIESCKON TUCCOITHAIINN 1
14 [TonsiTne 0 runponuse conen 1
15 O06001enre 1 cucTeMaTr3aIs 3HaHUIA 1
16 [TpakTrueckas padota Ne 1. «Pemenne sKkCIepUMEHTAIBHBIX 33729 1
17 KonTponbHas padota No2 mo Teme «IIEKTPOTUTHYECKAs AUCCOIUAINS. XUMHUECKUE PEAKITII |
B pacTBOpax»
18 OO1as xapakTepuCcTUKa raJloreHoB. XMMHUECKHUE CBOIMCTBA HA IIpUMepe XJiopa 1




19 XnopoBoaopoa. CossiHasg KUCIOTa, XMMUYECKUE CBOMCTBA, IOJIyYeHHE, IPUMEHEHHE 1

20 [TpakTuyeckas padora Ne 2 o teme «IlomydeHue consiHOM KUCIOTHI, U3y4eHUE €€ CBOWCTBY 1

21 Brruucienus mo ypaBHEHUSIM XUMHUUYECKUX PEAKIIUMA, €CIM OJIMH U3 PEareHTOB JIaH B U30BITKE 1

22 OO6m1as XxapakTeprucTHUKa 3JIeMEHTOB VIA-Tpymiibl 1

73 Annorponabie Moaudukanuu cepbl. HaxoxeHue cepsl U €€ COeAMHCHUI B IPUPO/IC. |
XHUMHYECKUE CBOMCTBA CEPBI

24 CepoBogopo/, ctpoeHue, Gpu3nyecKue 1 XuMUIeCKie CBOMCTBA 1

25 Oxcunpl cepbl. CepHast KHCI0Ta, (PU3UYECKHE U XUMHUUECKUE CBOICTBA, TPUMEHEHNE 1

26 XUMUYECKUE peakliny, JIeXkKalllie B OCHOBE IPOMBIIIEHHOTO CII0C00a MOJIy4eHHUsl CEPHOI |
KHCIOTHI. XMMHUYECKOE 3arpsi3HeHNE OKPYKaIOIIEH Cpe/bl COSTMHEHUSMU CEePBI

27 Brruucnenue MaccoBOM 1011 BBIXOAA MPOAYKTA PEAKIIUU 1

)3 OO1as xapakTepucTUKa 3J1eMeHTOB VA-Tpynibl. A30T, pacClipoCTpaHEeHUE B IPUPO/IE, |
¢u3nyeckrue 1 XUMHUYECKHE CBOMCTBA

29 AMMHaK, ero pu3n4ecKrue 1 XMMUYeCKHe CBOMCTBA, OJyYeHHE U IPUMEHEHHUE 1

30 [Tpaktuueckas padota Ne 3 o teme «IlonmydeHue ammuaka, U3ydeHHE €r0 CBOMCTBY 1

31 A30THas KuCnoTa, € Gpu3nyecknue 1 XMMHUYECKHUEe CBOMCTBA 1

1 Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX yIOOPEHUIN. |
XHAMHMYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH Cpebl COETMHEHUSMH a30Ta

13 ®ocdop. Oxeun pocdopa (V) u pochopHas kucnora, pusnuecKkue 1 XMMUIECKHUE CBOHCTBA, |
MOJIy4YeHue

34 Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATbHBIX yI00peHuil. 3arpsi3sHeHne IpupoaHOM |
cpensl hochatamu

35 VYrnepon, pacnpocTpaHeHue B Ipupoie, GU3NIecKue 1 XUMHIECKHE CBOMCTBA 1

36 Oxcunpl yriaepoaa, ux Gpusnueckue U XMMHUYEeCKHUe CBOMCTBA. DKOJIOTHYECKHE MTPOOIEMBI, |
CBsI3aHHBIE C OKCHJIOM yriepona (IV)

37 VYronpHas KUCIIOTA U €€ CONH 1




[Tpaktrueckas padota Ne 4 o teme "Ilonydyenue yriekucioro raza. KauecTBeHHas peakuus Ha

38 1
KkapOoHaT-uoH"
39 [lepBoHayanbHbIE OHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COeIMHEHUAX Yriepoaa 1
40 Kpemuuii u ero coeguHeHus 1
A1 [IpakTrueckas padota Ne 5. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «BakHelme 1
HEMETAJIJIbl U UX COCIMHEHUS
42 Kontponbnas padota Ne3 no teme «BakHeline HeMeTauIbl U UX COCIUHEHUS 1
43 OO01as xapakTepucTUKa XUMUYECKHUX JIEMEHTOB — METaJUIoB. MeTajuinyecKkas CBs3b U |
MeTaJJIn4ecKasi Kpucramndeckas pemérka. dusndeckue cBOCTBa METAIIOB
44 XUMUYECKHE CBOMCTBA METAIIIIOB. DJIEKTPOXUMHUUECKUM psijl HAIPSKEHUI METaJIJIOB 1
45 OO6mre ciocoObl oydeHust MeTayuioB. CrilaBel. BeIUrCIeHHS 110 ypaBHEHUSIM XUMUYECKHX |
peakuuii, eciiu OJJUH U3 PEareHTOB COJEPKUT IPUMECU
46 ITonsATHE O KOPPO3UH METAILIOB 1
47 [llenounple MeTaIITBI 1
48 Oxcupl ¥ THIPOKCHIBI HATPUS U Kallus 1
49 [llenouHo3eMenbHBIC METAIUIBI — KAJIBITUH 1 MarHUH 1
50 Baxkueiinime coeiuHEeHU KaJIbINA 1
51 O06001eHre U cucTeMaTu3alus 3HaHUH 1
52 XKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs 1
53 [IpakTuueckas pabora Ne 6 o Teme "JKEcTkoCcTh BOABI M METO/BI €€ yCTpaHeHus" 1
54 AnoMuHUN 1
55 AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHUIA 1
56 XKeneso 1
57 Oxcunsl, Tuapokcu bl U conu xenesa (1) u xenesa (I1D) 1
58 O06006111eHre U cucTeMaTU3alus 3HaHU! 1




[IpakTrueckas padota Ne 7. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «BakHelme

59 METaJUIbl U UX COCTUHEHUS) !
60 Boruncnenus no ypaBHeHUSIM XUMHUYECKUX PEaKLIU, €ClIM OJIMH U3 PEareHTOB JaH B U30bITKE |
WM COAEPKUT MpUMecH. BoruncieHnss MaccoBOil 10J1M BBIXOJa MPOYKTa peakluu
61 OO6o01IeHre U cHCTeMaTU3alus 3HAHUN 1
62 Kontponbnas padota Ne4 o reme «BakHene MeTaibl U UX COCTUHECHUS 1
63 BemecTBa 1 MaTtepuansl B IOBCEAHEBHOM )KU3HU UEIOBEKA 1
64 XHUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl 1
65 Ponb xumum B perieHny 3K0JI0rMUECKUX MpoodIemM 1
66 PesepBHblil ypok. O600111€HNE U CHCTeMAaTHU3alHs 3SHAHUMA 1
67 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHUMA 1
68 PesepBHblil ypok. O600111€HNE U CHCTeMAaTHU3alHs 3SHAHUMA 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IPOCTOE BEILECTBO, CII0KHOE
BEIIECTBO, CMeCh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJSpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0Js XHUMHYECKOro
2JIEMEHTA B COEJIMHEHUU, MOJISIPHBINA 00BEM, XUMHUYECKAsl peakLus,
KinaccupuKalusg  peaklUuid: peaklud COCAUHEHHUS, PEaKIuu
pa3oKeHUs, peakuuu 3aMelIeHHs, peaknuu OoOMeHa, 9K30- U
SH/IOTEPMHUECKUE PEAKIIMU, TEIUIOBOW A(QEKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHUUYCCKHUX MOHATHH W

NPUMCHATH 3TU TOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsl COCTaBJIEHUS (POpMyT

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

1.4

PaCKpbIBaATb CMBICII  3dKOHOB COXpaHCHHA MACChl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

1.6

OIpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B  OMHapHBIX
COEIMHEHMSIX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIYy U COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEII0BOMY 3 deKxry)

1.7

BBIUUCIIATE OTHOCUTCIBHYHO MOJICKYJIAPHYIO U MOJISIDHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmysie

COCIUHECHHUS,
BBIUKCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI TO3HAHUS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHKUE, OSKCHEPUMEHT  (peajabHbId |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCH]I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIIpEAEIATh MPUHAIEKHOCTh BEIIECTB K OMNPEICIEHHOMY KIIACCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

24

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMHCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMECpaMU
MOJIEKYJIIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOUIMX  XMMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX

HpeBpaHICHI/H\/JI B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 000PYJIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIleHHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYUYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAcCHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaTIeHH, METUIIOPAHXK U JIPyTHUE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaknuun

I[To Teme: «Ilepuonnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkumn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSTHM: AApO aroMa,

ANIEKTPOHHBIA CJIOM aToMa, aTroMHas opOuTanb, paauyc aToMma,




XAMUYECKasl CBS3b, MOJSIPHASI W HEMOJSpHAs KOBAJCHTHAS CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBA3b, HMOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI
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OIKCHIBATh U XapaKTepu30BaTh TabaruHyto Gopmy Ilepuoaundeckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: paszlindarTh IOHSTHUS «TJIAaBHAS
noarpynma (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica [lepuoauueckoro 3axkona .M. Menneneesa:
JNEMOHCTPUPOBaTh IMOHUMAaHHE MEPUOAMYECKON  3aBUCUMOCTHU
CBOICTB XUMHWYCCKUX 3JIECMCHTOB oT nux IIOJIOKCHU S B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘{eHI/IH, KOTOpBIC  HUMCIHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnpeneeBay ¢ YHCIOBBEIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apgaa saapa, 061_]_[66 qucCJiio

AJIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

OIIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIPECACIIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKknus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, DJIEKTPOIUTHUECKAs TUCCOLMALINS,
peakiu HOHHOTO OOMEHa, KaTajJu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aAJJIOTPOIUS,

aM(I)OTepHOCTL , XHUMHUYCCKaAa CBA3b (KOBaJ'IeHTHa}I, HOHHAasd,




1.2

MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON pEaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPALEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

1.4

L.5

2.1

PaCKpbIBATh CYIITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OaaHca ITUX PeaKLuii
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOM pEeaKIuu

Ilo temam: «Hemeramibl U UX coeAMHEHUs» U «MeTamuibl U HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W crenuduyuecKue
XMMHMUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEILIECTB, IOATBEPKAAs
ONMCAaHUE [PUMEPAMHU MOJIEKYJIIPHBIX M HWOHHBIX YypaBHEHUU

COOTBCTCTBYIHOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3
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COCTAaBJIATh YPABHCHU pCaKHHI;'I, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBHSIX

CIeAOBaTh IMpaBWUiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUHUSIMHU IO BBINOJIHEHUIO
mab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIMH, IOATBEPXKAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoauMn, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

NMPUCYTCTBYIOIIMEC B BOOAHBIX PACTBOPAX HCOPIraHNUYCCKUX BCUICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICII OCHOBHBIX XHWMHYCCKHUX MMOHSTHM: HI[K

BCIICCTBA, KOPPO3HA METAJIJIIOB




3.2

MPUMEHITh OCHOBHBIC OIEPAIlUU MBICIIUTEIBHON JIEATEITPHOCTH —
aHaJlU3 W CHHTE3, CpaBHEHHWE, 0000IIeHue, CUCTeMAaTHU3AIIHIO,
BBISIBJICHHE TPUYUHHO-CICACTBEHHBIX CBS3€H — I HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; CCTCCTBGHHOHay‘-IHBIG
METOJIbl TO3HAHUS — HAOIIOJCHHE, W3MEPECHHE, MOJCIMPOBAHHE,

9KCIIEPUMEHT (PEaJbHBIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumun. Ponp XMMHM B KU3HU Y€JIOBEKa. XUMUSA B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BCIICCTB

ITousTue o METOJaXx IIO3HAaHUA B XUMHUH. Yucteie BCIICCTBA 1 CMECH. CnocoObl

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U c10XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummndeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTeNnbHAas — aTOMHas — Macca.
OtHOocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBas J0J1  XUMHYECKOrO

9JICMCHTA B COCAMHCHUH

1.5

1.6

KomnuectBo BemecrBa. Mosb. Moisipas macca. B3anmMocCBsA3b KOJIMYECTBA,
Macchl U YHMCIAa CTPYKTYpHBIX €IMHHUII BellecTBa. Pacdyé€rbl mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

Pu3znyeckre U XMMHAYECKHE SIBICHUSA. XUMUYECKas peakuys U €€ MpU3HaKH.
3aKOH  COXpaHEHMs  Macchl  BeUIECTB.  XMMHYECKHE  YPaBHEHHS.
Knaccupukanus XuUMHYECKHX  peakuuid (COEAMHEHHS,  Pa3JIoKEHHs,

3aMenieHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM MOCYyAOW, C
MpaBuIaMu paboTHI B TJabopaTopuu U nmpuéMamu oOparieHus ¢ 1adbopaTopHbIM
o0opysoBaHHEM, U3Y4YeHHE M OMHcaHue (PU3MUECKUX CBOMCTB 00pa3lioB
HEOPraHWYECKHX BEIICCTB, HaOmrofcHUEe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOPEHHE CBEUYM, TMPOKAIMBAHUE MEIHOW  TPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCJIOTOW) SIBICHHWH, HaONIOJEHHWE U OIMHCaHUE
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiui (pas3IoKeHue caxapa,
B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe

ruapokcuaa meau(1l) mpu HarpeBanuu, B3auMOJEIICTBHE JKele3a ¢ pacCTBOPOM




coym meau(1l), u3ydenne cnoco0oB pa3ieseHust CMecei (C TOMOIIBI0 MarHUTa,
¢mibTpOBaHME, BHIMAPUBAHKUE, AUCTHWILUIAIMS, XpoMaTorpadus), MpoBeacHHE
OYUCTKM TOBAPEHHON COJIM, HAOJIOJICHHE | OIHCAaHUE pPE3y/IbTaTOB
MPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeJIeld MOJIEKYI (II1apOCTEePKHEBBIX )

Baxneimme IpEACTAaBUTCIIU HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CocraB Boznyxa. Kucnopog — sieMeHT u mpocToe
BelecTBo. HaxoxaeHue Kuciopoaa B nmpupoje, Gu3ndeckue U XUMUYECKUE
cBoricTBa (peakiuu ropenus). Okcunapl. [Ipumenenne kucinopoga. CrocoObI
MOJIy4eHUsI KHUCIOpOoAa B J1a0opaTopuu M TMPOMBINUIEHHOCTH. Kpyroopor

Kucioposa B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TernoBoil ekt XuMuUdeckol peakiuu, TePMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arps3HeHue

BO3yXa, YCUJICHUC ITApHUKOBOI'O 3(1)(1)6KT21, Ppa3spymieHue 030HOBOI'O CJI0A

2.3

24

2.5

Bozmopox — anement u npocroe BeiecTBo. HaxoxeHne Bogopoaa B Mpupo/e,
du3uYecKue W XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHS.

Kucnors! u conun
MossipHbIii 006EM Ta30B. Pacy€Thl M0 XUMHUECKUM YpaBHEHHSIM

dusnyeckue CcBoiicTBa BOAbL. Boaa kak pactBoputens. PacTBOpHI.
HaceliieHHble ¥ HEHACBILEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs 10y BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpoZE U B JKU3HM uenoBeka. Kpyrosopor
BOABl B IMpHUpoAE. 3arpsi3HEHHE MpUPOAHbIX BoA. OxpaHa U OYHMCTKa

MMPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuabl. Knaccudukarms
OKCHJIOB: coJjieoOpa3ylomue (OCHOBHbBIE, KHCIOTHBIE, aM(OTEepHbIE) U
HeconeoOpasyroe. HomeHnkinaTypa okcumoB. OuU3HMUEcKue M XUMHUYECKUE

CBOICTBa OKCHAOB. [loryueHne okcuoB

OcHoBanus. Krnaccuduxanuss OCHOBaHMN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomenknaTtypa ocHoBaHui. @u3nueckne 1 XUMUUYECKUE CBOMCTBA

ocHoBaHu. [loryyenre ocHOBaHMM
Kucnotel. Knaccudpukanus kucnor. Homenkiarypa kuciot. Ousnueckue u
XUMHUYECKHe cBoMcTBa kucinoT. Pag aktuBHocTH MeTtayuioB H.H. Bekerosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT




2.9

2.10

2.11

Comu. Homenkinarypa coseil. ®u3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.

IToy4yenue conen
['eneTnyeckas CBsI3b MEXAY KJacCaMU HEOPIraHUUECKUX COSAUHEHUN

XUMHUYECKUH OIKCIIEPUMEHT: KAueCTBEHHOE OIPEACICHUE COJEPIKaHUS
KHCIIOpOJia B BO3JlyXe, MOJyueHue, coOupaHue, pacrio3HaBaHUE U M3y4CHHUE
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHSI U IIPEKpaIlleHusi TopeHus (Ioxapa), O3HaKOMJIICHHUE C
o0Opa3llaMyu OKCHZIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOMpaHue,
pacro3HaBaHHe M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOJEHCTBUE
BOJZIOpOAA c OKCHJIOM meu (1) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEpHAIOB), HAOMI0IeHuE 00pa3lOoB BEUIECTB KOJUYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAcTBOPEHHS BEIMIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEeAENEHHOW MaccOBOU
JIOJIEH pACTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBUE BOJbI C METAJIAMH
(HaTpueM U KajblieM) (BO3MOXKHO HMCIOJb30BAaHUE BHJICOMATEPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TMOMOUIBI0 HMHIMKATOPOB,
UCCIIeIOBaHHE OO0pPAa3I[0B HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HaOJIIO/ICHUE W3MEHCHUS OKPACKH WHJIWKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, nzyuenue B3aumozeiictsus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaUIaMH, PEAKIUi HEeUTpaM3aluy, TOJydeHUE
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTalja JPyruM H3
pacTBoOpa COJM, PEUICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxnenime

KJIaCChl HCOPTaHNYCCKUX COE€TUHEHMI

3.1

[lepunonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKITNN

[lepBble MONBITKM KiIacCUPUKAUU XUMHUYECKUX 3yeMeHTOB. [loHstue o
IpyNIax CXOAHBIX IEMEHTOB (IIEJOYHBIE U IIEIOYHO3EMEIbHBIE METAIIBL,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucremMa XUMHUUYECKUX DJIEMEHTOB
AWM. Menneneea. Koporkonepuoganass # JUIMHHONEpUOAHAS (OPMBI
Ilepuoguueckoit cucrembl xumuueckux odneMeHtoB J[.M. Menneneesa.
Ilepuonsl u rpynnel. @U3HYECKHUI CMBICI NOPSAIKOBOTO HOMEpAa, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA
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3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otonbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX 00070YeK aTroMoB TMepBbIX 20 XHWMHUYECKUX JJIEMEHTOB
[Tepuoanueckoit cucremsl .. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHMMHYECKHUX JJIEMEHTOB,
METANIMYECKUX M HEMETa/NIMYECKUX CBOMCTB IO TPYIINaM MU IEepUOJIaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUUECKUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W nipakTuku. [[.M. MennaeneeB — y4€Hblid u

rpaxJaHuH

Xumuueckass cBsa3b. KoBajeHTHass (MOJsipHAsT W HEMOJSIPHAsi) CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenb okuciieHus. OKHCIMTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMHUYECKUHN OKCIICPUMCHT: HU3YYCHUC o6pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHMOJCHCTBHEC THUAPOKCHAA NMHKAa C pacTBOpaMH KHCJIOT H
H_ICJIO‘Ieﬁ, IMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTEJIBHBIX PeaKlnii (TOpeHre, PeaKiiuy Pa3aoKeHUs], COSTUHEHUS )

9 KIIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuUuecKkas peaKknusi. HOBTOpeHI/Ie

1.1

[lepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMUYECKHUX 3JIEMEHTOB
.. Menneneera. CTpoeHHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX AJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJbLMS U HUX
COCIMHEHUN B COOTBETCTBHM C TOJIOKEHHEM 3JIEMEHTOB B llepnoanueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMUYECKON CBSA3U. THIBI KPUCTAITUMYECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKkM W BUJA XUMUYECKOM cBsa3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BeEHIeCTB (MEXIyHapoJHAas U TpUBHATbHAs). XUMHUYECKUE
CBOICTBa BEIIECTB, OTHOCSUIUXCSA K Pa3JIMYHBIM KJacCaM HEOPraHWYECKUX

COCHHHCHHﬁ, TFCHCTUYCCKAA CBA3b HCOPraHUYCCKUX BCIICCTB




1.3

Krnaccudukarms XuMu4Iecknx peaknuii o pa3IudHbIM IpU3HaKaM (10 YHCITy
U COCTaBY Y4YacCTBYIOUIMX B PEAKIIMU BELIECTB, MO TEIUIOBOMY 3P QeKTy, 1o
MU3MEHEHHIO CTENECHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
[0 Yy4YaCTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHUYECKOH p€akuuu

1.4

1.5

[TonsiTrie 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusx. [lonstue o
FOMOTEHHBIX M TETEPOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. (DaKTOpPbI, BIUSIONIME HAa CKOPOCTb XMMHUYECKOM peakuuu U

MOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTENFHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOTUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, aHoHBl. MeXaHu3M JUCCOLMAH BEILIECTB C Pa3IMYHbIMU BUIaMU
XuUMHUecKol cBsa3u. CreneHs guccoruanui. CUiabHbIE U ca0bIe QIEKTPOIUTHL.
Peakinu noHHOTO OOMEHa. Y CIIOBUS MPOTCKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMN U COJIeH B CBETE IMPEACTaBICHUM 00 3IIEKTPOIUTHYECKON

Jucconuanuu. KauecTtBeHHBIE PCaKluu Ha HOHBI. ITonsTue o TuapoJIn3eC coJieit

1.7

XVUMUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPUCTaNINYECKUX
PELETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJuloB (rpadura u
azMasa), CIOXHBIX BEIIECTB (XJIOpHJAa HATPHUs); UCCIEOBAaHHE 3aBUCUMOCTHU
CKOPOCTM XHMMYECKOW pEeaKIMH OT BO3ACUCTBUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHUE  3JIEKTPOIPOBOAHOCTH  pPAacCTBOPOB  BELIECTB, Ipoliecca
JUCCOLMALIMU  KHUCIIOT, MIeToYe U coneil (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
pOTEKaHUs peaklnii HOHHOTO oOMeHa (00pa3oBaHKe OCa/IKa, BbIJICIEHUE ra3a,
o0pa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pPeakluil (ropeHHe, peakluu pa3ioKeHHsl, COeTUHEHNS);
pacro3HaBaHHE€ HEOPraHWMYECKUX BEIIECTB C IIOMOIIbI0 KadeCTBEHHBIX

peaKuHﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel ¥ UX COeAMHEHUS

2.1

O6IJ_[8JI XAapPaKTCPUCTHKA TaJIOI'CHOB. OcobeHHOCTH CTPOCHUA ATOMOB,

XapakTepHble cTeneHu okucieHus. CrtpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIOTeHOB. XUMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMOJEHCTBHE C METaUIaMH, HEMETAJUIaMH, IIeJouaMu). XIJIOPOBOAOPO.
ConsiHast KMCJIOTa, XMMHYECKHE CBOWCTBA, IMOJNY4YE€HHUE, MPUMEHEHHE.
JelicTBue XJiopa M XJIOPOBOJOPOJA HAa OPraHU3M 4YesjoBeKa. BaxkHeimue

XJIOpUAbI 1 NX HAXOXICHUC B IIPUPOJLC

2.2

2.3
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2.5

OO6mras xapaktepuctuka 37JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pusnveckre CBOCTBa
MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTpPONHBIE MoOIUDUKALNUU
KHCII0pOJia U cepbl. XUMHUUYECKUE CBOWCTBA cepbl. CepoBOIOPO/, CTPOEHHUE,
buznueckue U XxuMmuueckue cBoicTBa. OKCHABI Cepbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (PM3MUECKUE W XMMHUECKHUE CBOWCTBA
(oOmue Kak mpeacTaBUTeNs Kilacca KUCIOT U creruduieckue). XUMUIECKUe
peaKiuy, Jexalue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOydeHHsI CEPHOM
kucioThl. [Ipumenenne. Conu CepHOW KHUCIOTHI, KAUECTBEHHAsl peaklUsl Ha
cynbhar-uoH. HaxoxaeHnue cepol v €€ COSTMHCHUN B MPUPOJIE. XUMUIECKOE
3arpsi3HEHNE OKPY’KAIOIIEH Cpeibl COSIMHEHUSMU CEPhI (KUCIOTHBIC AOMXKIM,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHUS

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEHM OKHUCIEHUA. A30T, paclpoCTpaHEHHE B
npupoe, pusnuecKue 1 XuMu4Ieckre cBoiictea. KpyroBopor azora B mpupoze.
AMMHak, ero (Qu3Mueckue W XHUMHYECKHE CBOICTBa, TMOJIyueHHE U
npuMmeHenre. Coin aMMOHHMS, UX (PU3MUECKME W XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHUsL. A30THas KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHUecKre CBocTBa (001IMe KaK IpecTaBUTeNs
Kjacca KHUCIOT M crnenuduueckue). lMcnoiab3oBaHWe HUTPATOB U coyei
aMMOHHMSI B Ka4e€CTBE MUHEPAJIbHBIX yI0OpeHHil. XUMHUYECKOe 3arpsi3HEHHE
OKpY’Kalollel cpesibl COETUHEHNUIMH a30Ta (KUCIOTHbIE JOXK/H, 3arpsa3HEeHUe

BO3/yXa, T0YBBI U BOJJOEMOB)

docdop, amnoTponHsie MogupuKau Gochopa, GpU3NIECKUe U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Gusmdeckue u
XMMUYECKHEe CBOICTBa, monyyeHue. Mcmonb3oBanue (ochaToB B KadecTBE

MUHEPATBHBIX YI00pEeHU
O6mas xapakrepuctuka 31eMeHTOB IV A-rpynmnbl. OcCOOEHHOCTH CTPOECHHUS

aTOMOB, XAapPaKTCPHLIC CTCIICHU  OKHUCIICHUA. Yrﬂepo;[, AJUIOTPOITHBIC

MoauUKaIMK, PACTIPOCTPAHEHHE B TIPUPOJE, (QU3HUUYECKHE U XUMUUYECKHE




2.6

cBoricTBa. Ancopoums. KpyroBopor yriepoaa B mpupojae. OKCUibI yriaepona,
X (U3NYECKUe M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha YKUBBIC OPraHU3MBI,
MOJIy4Y€HHUE U IPUMEHEHHUE. DKOJIOTUYECKUe MPoOIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona(IV); rumore3a 11006ambHOTO TOTEIUICHHUS KIMMATa; MapHUKOBBIMA
sddekr. YrompHas KUcCIOTa W €€ conu, uX (pu3MUeckue W XUMHYECKUE
CBOIICTBA, MOJIy4eHUE U nMpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
noHbl. Mcrnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

[TepBoHayanbHBIC TOHATHA 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTUHEHUIX
yriepoja (MeTaH, 3TaH, STWJICH, aleTWIEH, 3TaHOJ, IJHULEPUH, YKCyCHas
kucnora). Ux cocraB u xumuueckoe crpoeHue. Ilonsrue o Ouosornuecku
Ba)XHBIX BEIECTBAX: XHUpax, OesKax, yrJieBoJaXx — U UX POJIM B KU3HU
yejnoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHM4eCKHX

COeIMHEHUN

2.7

Kpemuuii, ero Qu3nueckue M XUMHUYECKHE CBOMCTBA, WOJY4YCHHUE U
npuMmenenne. CoemuHeHNsT KpeMHUs B npupojae. OOnue mpencraBicHust 00
okcune kpeMausi(IV) u kpemuueBoi kuciore. CHIMKATHI, UX HCIOJIb30BAHHE
B OBITYy, MEIWIMHE, NPOMBIIUICHHOCTH. BaKHEHIHEe CTpOUTEIbHBIC
MaTepHalibl: KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, kene300eToH. [IpoGiembl
0€30I1acHOTO WCIIOJIB30BAHKS CTPOHUTEIBHBIX MATEPUAIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUYECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3ll0B HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOW KHCJIOTBI; IIPOBEICHUE KAUYECTBEHHBIX PEAKIMI Ha XJIOPUI-
MOHBI W HaONIOeHHE MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpakaroliue
¢u3nyecKre 1 XMMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUICOMATEPHUAIOB); O3HAKOMJIEHHE C O0pa3lamMH XJIOpPHI0B
(raJloreHN1I0B); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXHO HCMOJB30BAaHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpollecca
oOyTJIMBaHUs caxapa MoJi IeiCTBUEeM KOHLEHTPUPOBAHHOM CEpPHON KUCIIOTHI;
M3Y4YEeHHE XUMHUYECKHUX CBOMCTB pa30aBIe€HHON CEpHON KHCIIOTHI, IPOBEACHNE
Ka4eCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJIeHHE TNpU3HaKa eé
MPOTEKaHHUs; O3HAKOMJIEHHE C (PM3NYECKUMU CBOMCTBaMH a30Ta, pochopa u nux
COEIMHEHUN (BO3MOXHO MCIIOJIB30BAaHME BHUIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochHOpHBIX YIOOpEeHHi; MoMydeHue, COOMpaHue, paclio3HaBaHUE
U U3Y4YEHHE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX PEaKLUil Ha MOH

amMmMoHMSIT U (ochaT-MOH U HU3ydyEeHHE TMPU3HAKOB HX IPOTEKaHMUS,




B3aUMOJICHCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHMCIIOTHI C MEIBIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HU3yYE€HHUE MOJENIeH KPHUCTAITUYECKUX
pemérok anmasza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C TPOIECCOM
a71copOIMK paCTBOPEHHBIX BEUIECTB AKTMBHPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; TMOJydeHHe, COOMpaHue, pacro3HaBaHHE W M3YyYCHHUE CBOWCTB
VIIGKUCIOrO Ta3a; MPOBEACHHE KAYSCTBEHHBIX pEakiuii Ha KapOOHAT- M
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHele HeMeTaluIbl U UX COCAUHCHUA»

MeTamisl ¥ uX COCIUHECHNUA

3.1

OO0mast XapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METaVIOB HA OCHOBaHWUHU
ux nosioxkeHus B llepuogmyeckoi cucreMe xumuyeckux snemeHToB [I.U.
Menneneesa u crpoenust atoMoB. CTpoeHHe MeTaIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIM4ecKas pemeérka. ONEKTPOXUMHUUYECKUN psil

HaHpH)KeHI/Iﬁ MCTaJ1JI0B

3.2

33

duznyeckne U XUMHUECKHe CBOicTBa MeTaioB. OO01Iue croco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI UX OT
Koppo3uu. CruiaBbl (CTaib, YyryH, JIOPATIOMUHUN, OpPOH3a) U MX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsie MeTaybl: mosnoxkenue B [leproguueckoil cucTeMe XUMHUYECKHX
anemeHnToB /.M. MenneneeBa; CTpOCHHE UX aTOMOB; HAXO0XIEHUE B MPUPOJIE.
duznyeckre U XMMHUECKHEe CBOICTBA (Ha mMpuMepe HaTpus U Kanus). OKCUabl
U TUAPOKCHUIABI HATpUAd W KaJvsd. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHU

34

[llenoyno3eMenbHBEIE METAIBl MardHuii W KallbIIUM: IIOJIOKCHHE B
[Tepuoanueckoit cucrtemMe xumuueckux d3iemeHToB .M. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXJEcHUE B npupone. PU3HYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi M Kainblius. BakHeimue coenuHEeHHs] Kalblus (OKCH],

THJIPOKCHI, CONH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHs

3.5

3.6

Amomunuii: nonoxenue B llepuoanueckoil cucreMe XUMHUYECKUX AJIEMEHTOB
J.W. Menneneea; CTpOo€HHE aTOMa; HAXOXKJEHUE B mpupojae. Puznyeckue u
XMMUYECKAE CBOWCTBA amfoMHHUSA. AMQOTepHBIE CBOHCTBA OKCHIA H

TUIPOKCH]IA ATFOMUHUS

Keneszo: nonoxenue B [lepnoanueckoi cucteMe XuMudeckux 3ineMentos J1.1.

MCH,Z[CJICeBa; CTPOCHUC aTOMa, HAXOXKIACHUC B IMPUPOAC. dusznueckue u




3.7

4.1

XUMHYECKHE CBOMCTBa jkene3a. OKcuawl, TuApokcuabl u conu xene3a(ll) u

skeneza(Ill), ux cocras, CBOMCTBA U MONyYEHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMHi METAJJIOB H CILIABOB,
X (U3NYECKMMH CBOWCTBAMH; W3YYEHHE PE3YJIbTaTOB KOPPO3UH METAJIIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUS OKCHJAa KaJbllUd U HATPUS C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB); MUCCICAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKINI HA HOHBI
(MarHmsi, Kaublus, amoMuHMS, nuHKa, kenesa(ll) m xenesa(Ill), memxu(1D);
HaOII0/ICHUE W OTTMCAHKUE TIPOIIECCOB OKPAIIIMBAHUS TUITAMEHH MOHAMH HATPHSI,
Kamuss W Kanblusl  (BO3MOXKHO — UCIOJB30BAaHUE  BHUAEOMATEPUAIIOB);
UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THMAPOKCHUIA AFOMUHUS M THIPOKCH]IA
[IMHKA; pElIeHNEe SKCIIEPUMEHTANBHBIX 33]a4 10 TeMe «BakHeline MeTaibl

U UX COCIUHCHUA»
XHUMHS U OKpYXarolas cpeaa

HoBbie maTepuansl U TEXHOJOTUHU. BeliecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YesloBeKa. XUMHUs U 3JI0poBbe. bezonacHoe ucnoiab30BaHue BEIIECTB U
XUMUYECKUX peakiuil B ObITy. [lepBast momoIib Npu XUMHUYECKUX OXKOTaxX U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TIpPaMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxarorieii cpenst [1JIK. Ponb Xxumun B pelieHu# 5KOJIOTHYECKUX MPOOIIEeM.
[TpuposHble MCTOYHUKHU YTJIEBOJOPOJIOB (yroijib, MPUPOAHBINA Ta3, HEPTH),

MMPOAYKTBI UX nepepa60TKI/I, HX poJib B 6LITy 1 NPOMBIIIINIICHHOCTH

4.3

XHUMHUYECKUM IKCIICPUMCHT: U3YUCHUC 06pa3u013 MaTepuaioB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, MOJINMEPHBIE MaTepUAIIbI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAEMOCTH SBIICHHI npupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOM HAayKH KaK obractu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAaHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATHLHON NEATSIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPCMCHHBIMH TCXHOJIOTMAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymieil  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO TMpeAMeTa TPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHMYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH 3JICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAs U MOJEKYJIsIpHas
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKMs, peakUuu COECOUHEHHUS, PEAKIUM PA3JIOKEHMS, pEeaKLluu
3aMellleHus], peakuu oOMeHa, TermIoBor 3((deKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBas J10JII XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUHM, MacCoBasd 104 HW  TNPOUCHTHAad
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KOHIIEHTPALIMs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN CII0H
aToMa, aTOMHas OpOWTalb, PaJUyC aroMa, BaJCHTHOCTh, CTEMECHBb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, OJSpHAs
W HENoJsipHas KOBAJICHTHAs CBS3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNUecKasl,
MOJIEKYJIsIpHAsl), NOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, peakUUd HMOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUU,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, SJIEKTPOJIM3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, kKaranuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJISIDHAsT  TEOpUdA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBUIBHO HCIIONB30BaTh HM3yYCHHBIC BEIIECTBA U
Marepuassl (B TOM 4YMCIIE MUHEpaJbHBIE YHOOpEHUs, METaUlbl U
CIUIaBBI, TIPOMYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YII€BOAOPOAOB (YTJIs, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETbCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YeJOBeKa;  yMEHHue
MPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHYECKUX IPOILECCOB Ha

OpraHM3M 4Y€JI0BEKa U OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3
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YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUX

y4eOHBIX PEIMETOB

HaJIM4Yue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALIMIO O BEILIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHYCCKOM  IIPUMCHCHHUU u YMCHUC

HCII0Jb30BaTh €€ AJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XUMHHU JUTSL COCTABICHHSI (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS ieMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB
5 XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeiesieHUEM JJIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJOB, KT U KaJIbIU
IIpencraBienne O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, AJIeKTPOOTPHUIATETbHOCTD),
6 MPOCTBHIX M CJIOXHBIX BEIIECTB OT TIOJIOKEHUS DJEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX MEepUOJaX M TJIaBHBIX
MOATPYIINAX ) U JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue kinaccuumpoBarth:
7.1 XUMHYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKHe BellecTBa
7.3 XUMHUYECKHUE PEaKIuu
8 YMeHue onpenensTh:
g1 BAJICHTHOCTh M CTENEHb OKHUCIICHUS] XUMHUYECKUX AJIEMEHTOB, 3apsij
' HoHa
g2 BHUJI XUMHUYECKOW CBS3M W THUI KPUCTAJUIMUYECKOM CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMI)
8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb
9 YMeHne xapakTepru3oBaTh PU3NUECKUE U XUMUUECKHE CBOMCTBRA!
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,
9.1 KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kajuii, MarHuii,
KaJIbITA, aJTFOMHHHM, JKEJIE30)
CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX pPacTBOPOB (Boja,
92 aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHABI U THIPOKCHUIBI

metaioB [-IIA rpynn, amomunus, meau (1), nunka, xenesa (I u

II), oxcuast yraepoaa (I u IV), kpemuus (IV), azota u dpocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THasd,
dbocdopHasi, yronbpHas, KpeMHUEBAsI KUCTIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHbIC M HOHHBIE YPaBHEHUS PeaKIuii,
B TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymim) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBS3b MEKIY HUMU
11 YMeHue BIUUCIATh (IPOBOAUTH PACUEThI):
11 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira30B
114 [0 YpPaBHEHHUSM XUMHUYECKHX PEaKIUH W HAXOAWUTh KOJIHMYECTBO
' BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOJTYyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHue,
1 U3MepeHue, SKCIIEPUMEHT, MOICTIMPOBAHNE) ITPH U3YUEHHH BEIIECTB
' U XUMHYECKHUX SIBIICHHH;, yMeHue c(hOopMynIHpoBaTh HpodlieMy H
MPEUIOKUTH IYTH €€ PeIIeHUs
129 06e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' HOCYJI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e30macHOTO oOpareHus c BEIIIECTBAMH,
UCTIOJIb3YEMBIMU B MOBCEAHEBHOW JKU3HU, IPABIIAMU MTOBEACHUS B
13 HEeNsIX cOepekeHUsT 370POBhS M OKPYKAIOIMIEH MPUPOTHON CpPEbl;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KMBBIE OpTraHHU3MbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

MNpeaoTBpAICHUA UX BPpCAHOTO BO3ACHUCTBUS




13

13.1

13.2

13.3

Hanynane IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUuC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIME PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
u3ydeHue croco0OB pa3feneHHus cMecen

MOJy4eHHUE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; IOJIYy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyY€HHUE YITIEKUCIIOTO raza u

HU3YUCHUC CTO CBOI>'ICTB; IMOJIYYCHHUC aMMHaKa W H3YUYCHUC Cro

CBOHCTB

13.4

13.5

MPUTOTOBJIEHUE PACTBOPOB C ONPEAENEHHOM MacCOBOM JoJel
pPacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeneNeHUsT XapakTepa CPeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UccleIoBaHNEe aM(OTEPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGﬂHHCHHﬁ)}; <<3J'ICKTPOJ'II/ITI/I‘ICCK21$I
JAUCCOLIM AL, «BaxkHelmye HeMeTaulbl U HX COCOAUHCHUSN,

«BaxxHelme MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakluii HIOHHOTO 0OMEHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX MOHBI: XJOPHI-, OPOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIbITHSI, ATFOMUHHS,

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

14

VYmMmenue:




MPEJCTaBIATh pPE3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKa3aTeIbCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpO- U MUKPOMHPE, 00BACHATH MMPUYIKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecH. CriocoObI pasziesieHus: cMecei

1.2

1.3

ATOMBEI U MOJICKYJIBI. Xumuaeckrue 31eMeHThl. CHMBOJIBI  XMMHYECKHX

9JICMCHTOB. HpOCTHe " CJIOKHBIC BEIICCTBA.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.

CreneHb OKHCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTeNLHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOTO 3JICMECHTa

B COCIUMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Moisb. MomsipHass macca. MoJisspHbIii 00bEM Ta30B.

B3anMocBs3b KOIMYECTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nYecKue U XMMHUUYECKHUE SBJICHHUs. XMMUYECKash PeakUus U €€ IMPU3HAKH.
3aKOH COXpAaHEHHS MAcChl BEIIECTB. XUMUYECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckass cucteMa XUMUYECKHUX SJIIEMEHTOB

J.N. Menneneea. CTpoeHre aTOMOB

2.1

Ilepuognueckuii 3akoH. llepmonnueckas cucreMa XMMHYECKHX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICI MOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIIBI DJICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snaep. M3oTonsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX O000JI0YEK aToMOB TepBhIX 20 XHMMHYECKUX DJIEMEHTOB

[Tepuonnueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kajius, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COCIUHEHHUHA B
COOTBETCTBHH C TIOJOKEHHEM »3JieMeHTOB B Ilepumoamueckoil cucreme u

CTPOCHUCM HUX AaTOMOB

3.1

CtpoeHue BemecTa

Xumudeckasi cBsizb. KoBasieHTHass (TOJisApHAsE ¥ HETOJSPHAs)  CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMMHUYECKUX  d3JeMeHTOB. VOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunbel kpucTammuueckux pemeéTrok (aToMHas, HOHHAs, MeTalIn4yecKkas),
3aBUCUMOCTBb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH U BUA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimne MNpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnel u ux

COCIMHCHNSI. Mertamisl ¥ UX COCIUHCHUA

Knaccupukanuss 1 HOMEHKJIATypa HEOPraHHMYECKUX COCAMHEHUH: OKCHIIOB
(conmeobpa3syrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
Hecoseo0pas3yrone; OCHOBaHMN (IIENOYM M HEPacTBOPUMBIE OCHOBAHUS),
KHCJIOT (KUCIIOpOJICO/IEpKAUe U OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

@u3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOJZIOPOJa, XJI0pa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlisd, Marausa U KaJblHs, aJJFOMUHUA, KCIIC34a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PSAI HAIPSKEHUN METAJUIOB

dusnueckue 1 XUMUIECKIE CBOMCTBA BOOOPOJHBIX COGIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOPOaa, CCPOBOAOPOaAA, aMMHAKaA

4.5

dusnyeckue ¥ XMMHUYECKUE CBOMCTBAa OKCHUIOB HemeTawioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(Il, IV), kpemuus(IV). [Toryaenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpymn, muaka, meau(Il) u

xenesa(Il, III). [Tonyyenne oKCUI0B METAIIIIOB

XUMHYECKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX MMIPOKCUIOB (Ha IpUMeEpe
THJIPOKCUJIOB aJIOMHHHUA, Kene3a, IMHKa). [losyueHuMe OCHOBaHUN U
aM(pOTEepHBIX THUIPOKCH]IOB

OO0mue XMMUYECKHEe CBOMCTBA KHUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpHOMU, a30THOM, (HochHOpHO, KpeMHUEBOH, YyrodbHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucmot

OO6mue XxuMHUIECKre CBOMCTBa cpenHux coiiel. [lomydenue coneit
[Tonyuenue, cobupaHue, pacrio3HaBaHHWE BOAOPOJA, KHUCIOPOAd, aMMHaKa,

YIJICKUCIIOIo ra3a B J'Ia60paTOpI/II/I

4.11

HonyquI/Ie aMMMakKka, CCpHOﬁ U a30THOM KHCJIOT B MMPOMBIINIJICHHOCTH. O6I_I_II/IC

CIOCOOBI MOTYYEHUS] METAJIJIOB




4.12

I'enernueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudeckue p€aknuun

5.1

Krnaccudukanus XUMHYECKUX peakuii 0 pa3InYHBIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHNUS XUMHUYECKUX YJIEMCHTOB

52

53

54

5.5

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakuu, TEePMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIUTENTbHOBOCCTAHOBUTENbHBIE peakiu. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKUCIEHMST M BOCCTAHOBJICHHMS.  ODJIGKTPOHHBIM  OajaHC
OKHCITUTEILHOBOCCTAHOBUTEIILHON PEAKIIUU

Teopust 37eKTPOIUTHYECKON auccoanui. KaTuoHbl, aHUOHBI. DJIEKTPOJIUTHI
1 HEINeKTPoJnuThl. CUIIbHBIC U c1a0bie AMeKTPOIuThl. CTeNeHb TUCCOIaIun
Peakiiuu nonHoro oomena. YclioBUsI MPOTEKAHUS PEaKlUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

XuMmus 1 OKpYyiKaromas cpelia

6.1

BemectBa u Martepuansl B IIOBCEJHEBHOM JKM3HM YeloBeKa. besomacHoe
HCIIOJIb30BAaHNE BEIIECTB M XUMHUYECKHX pEakUUi B JIabopaTopuu U OBITY.

HepBa;I IIOMOIIb IIPU XUMHUYCCKHX OKOr'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYXKaroleil cpeapl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/JyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOoTBPAIICHUS
[IpenensHas momyctumasi koHueHTpauus BemecTB (IIJIK). Porp xumum B
pelIeHUN JKOJOTHYECKUX TMpobieM. YcuieHue MapHUKOBOro »sddekra,

PaspymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, ¢pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHUH B
OBITY, MEIHIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM Xo3zsicTBe. [IpuMeneHue
METAIJIOB U CIUIAaBOB (CTaslb, YYT'YH, IIOPAJTIOMHUHHI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coequHeHui. [ToHaTHe o Koppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHble MCTOYHUKH YTIEBOJOPOAOB (Yroib, MPUPOAHBIN ra3, HE(Th),

MPOYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavaabHBIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COEIMHEHUSX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHast KUCII0Ta).
[ToHsTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENIKaX, YIIeBOAaX — M UX

POJIM B JKM3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢hopmysaM XUMHUYECKUX COCTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BELIECTBA B PACTBOPE
7.3 10 XUMHUYECKHUM YPaBHEHUSAM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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