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IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuM B )KU3HU YEIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiectBa. dusnueckue CBOMCTBAa BEHIECTB. ATpPEraTHOE COCTOSHHE
BeulecTB. [[oHATHE O MeTOAAaX MO3HAHUSA B XUMUU. UHCThIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMeCei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JIE€MEHTbl. CHMBOJIBI XUMUYECKHX
sneMeHTOB. [IpocThie U CloXKHbBIE BEleCTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumunyeckass (popmysna. BaneHTHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHAs Macca. MaccoBasi 10Jisl XUMHAYECKOTO 3JIEMEHTa
B COCJIMHECHUM.

KomnuectBo BemecrBa. Monb. Monsgprags Macca. BzaumocssA3b
KOJINYECTBA, MAcChl W YHUCIa CTPYKTYPHBIX €IUHUIl BeliecTBa. Pacu€rel 1o
dbopMynamM XUMHUYECKUX COSAMHEHUM.

Ou3N4ecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKass peakuuss u €€
MpU3HAKU. 3aKOH COXPaHEHUsS MAacChl BEIIECTB. XHMHUYECKUE YpaBHEHWS.
Knaccudukanust XuMmmdeckux peakiui (CoeIMHEHUs, pPa3IoKEHUsI, 3aMEIICHHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
u mnpuéMmamMu oOpallleHusi ¢ Ja0OpaTOpHBIM O00OpYyJAOBaHUEM, H3YyUYCHHE U
onucaHue (PU3NUECKUX CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB,
HaOmoneHne ¢pu3ndeckux (TUIaBIieHUE BOCKA, TasiHUE JIb/Ia, pAaCTUPAHUE caxapa
B CTYyNKEe, KUIEHHE W KOHJEHCAIMS BOJbI) M XMMHUYECKHX (TOpEHHE CBEYH,
MpOKaJIMBaHUE MEJAHOM TPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHUCIOTOM)
SBJICHUN, HAOJIOCHUE U OINUCAHHE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasyiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapus, paznoxenue ruapokcuaa meau (Il) mpu HarpeBaHuu, B3aUMOIEHUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crocoO0B pa3aeneHus: CMecei: ¢
MOMOIIIBI0O ~ MarHuTa,  (QUIBTPOBAHMUE,  BBIMApPUBAHUE,  JUCTULISALIUS,
xpomatorpadusi, MPOBEJACHUE OUYUCTKH IIOBAPCHHOW COJM, HAOIIOJEHUE WU



ONIMCAaHHWE PE3YNbTATOB NPOBEACHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHNE MOJEIIE MOJIEKYJI (IIIAPOCTEPIKHEBBIX ).

Bakueiiuue npeacTraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — a35eMeHT U IpocToe
BemecTBo. HaxokaeHue kucimopona B MpUpoie, GU3NYECKUE U XUMUYECKUE
cBoiictBa (peakuum ropenwus). Oxcumwl. [Ipumenenune kucmopoma. CrocoOb
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpud W TPOMBIINUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuIoOTponHass MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3PexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHHS,
9K30- M 3HJOTEPMHYECKHE peakuuH. TOIUIMBO: yroiab U METaH. 3arpsa3HEHUe
BO3/lyXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — smemeHT M mpocTtoe BemniecTBO. HaxokaeHuwe Bomopona B
npupojie, (U3NYECKUEe U XUMHYECKHE CBOWCTBA, MNPUMEHEHHUE, CIOCOObI
noxydenus. Kuciorsl u conn.

MonsipHbiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnyueckne CBOMCTBAa BOJbl. Boma kak pactBoputens. PacTBOpEIL
HacelllleHHbIE ¥ HEHACBIIIEHHBIE PAcCTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasgs 1onsi BelecTBa B pacTBOpe. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B NPUPOJE W B KU3HU 4eloBeKa. Kpyrosopor
BOJIbI B PUpPOJIE. 3arpsi3HEHUE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunii. Oxcuanl. Kimaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBIC, KHCIOTHBIC, amM(pOTEpHbIE) U
HecosieoOpazyromue. Homenknatypa okcuaoB. Dusnyeckne M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccuduxauss OCHOBaHMIA: IMIETOYM M HEPACTBOPUMbBIC
ocHoBaHusA. Homenkiarypa ocHoBaHui. Ou3zndeckue U XMMHYECKUE CBOMCTBA
ocHoBaHuU. [loryueHne oCHOBaHUM.

Kucnotel. Knaccupukauus kucinor. Homenknatypa kuciot. @uznueckue
U XUMHYECKHE CBOMcTBa KMCIOT. Psim aktuBHOCcTH MeTayuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Howmenknatypa comeil. PuU3MUECKHE W XUMHUYECKHE CBOMCTBA
conen. [Tomyyenue cosneil.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3IYyXE,
MoJIlyueHue, coOupaHue, pacro3HaBaHHE W M3yUYEHUE CBOMCTB KHCIOPOJa,
HAOJIOICHHE  B3aUMOJCHCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TMpeKpalieHus TropeHus (mokapa), O3HaKOMJIEHHE C



oOpa3naMi OKCHJIOB U ONHCAaHME WX CBOMCTB, IOJy4YeHHE, COOHMpaHue,
pacrio3HaBaHWE€ U H3YyYEHHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOICHCTBHE
Bosopoja ¢ okcuaoM Meau (1) (Bo3MOXKHO MCIIOIB30BaHNE BUEOMATEPHATIOB),
HaOMoleHre 00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEl PacTBOPEHHS BEUIECTB C PA3JIUYHOM  PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACcCOBOM J0JIEW PAaCTBOPEHHOTO
BEIIIECTBA, B3aMMOJICHCTBHE BOABl C MeETAJIaMU (HATPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BAaHUE BHUICOMATEpUATIOB), HUCCIEAOBaHHE O0Opa3IoB
HEOPraHWYECKUX BEIECTB PAa3IMYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHUS
OKpPacKd HWHIMKATOPOB B pPACTBOpax KHUCIOT M IIEJIOYEH, H3y4YECHHE
B3auMojiericTBusl okcuaa Menu (ll) ¢ pactBopoM cepHOM KHUCIOTBI, KUCIOT C
MeTaJlJIaMHU, PEAKUUA HEUTpATU3aLH, [TOIYyYEHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO METa/la JIPyTMM M3 pacTBopa COJH, pEIICHUE
AKCIEPUMEHTANIbHBIX 3aJlauy Mo Teme «BakHellme Kiaacchl HEOPTraHUYeCKUX
COCTUHEHUI».

Iepunonuyeckuii 3axkoH u Ilepuoamueckasi cucreMa XUMHYECKHX
jemeHToB JI. . MenneneeBa. CTtpoeHne aroMoB. XHMH4YeCKasi CBS3b.
OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[TepBbie MOMBITKK KJIACCU(DUKAIUM XUMUYECKHX 3JIeMEHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METaJlIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIC
OKCH/JIbI ¥l THIPOKCHIBI.

ITepuonnueckunt 3akoH. Ileproanueckas cucreMa XUMHUYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (OPMBI
[Teppoanyeckoit cucrembl xumuueckux d3yemeHToB J[. WM. Menneneena.
[Tepuonsl u rpynnbl. DU3HMYECKUH CMBICH TOPSAKOBOTO HOMEPA, HOMEPOB
epuojia ¥ rpynibl JIEMEHTA.

Crpoenne aromoB. CocTaB aTrOMHBIX sAnep. M30Tombel. ONEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 00010YeK aTOMOB MEPBBIX 20 XUMUYECKUX 3IEMEHTOB
[Tepnommueckoi cucremsl JI. . MenneneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB,
METALTMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO TpyMaM U Mepruoam.

3nauenne Ilepuoanueckoro 3akoHa u Ilepuoandeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB JUIA Pa3BUTUS Hayku U npaktuku. [. . Mennenees —
YYEHBIA U TPAXKIAHUH.

Xumunyeckass cBsizb. KoBaneHTHast (mosisipHasi M HEMOJIApHAs) CBSI3b.

DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs! CBA3b.



Crenenb okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE PEAKIIUH.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCHepuUMeHm

U3ydeHHe 00pa3lloB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUIPOKCHUAA IIMHKA C PacTBOpPaMU KHUCJIOT WU IIEIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX —PEAKIUN
(ropeHue, peakiuu pa3ioKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnuwie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€H NMPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCA 4Y€pe3 HCMOJb30BAHUE KaK OOIIMX E€CTECTBEHHO--HAYyUHBIX
MMOHATUM, TaK H TIOHATHUM, SBISIOMMXCI CHCTEMHBIMHA JJII OTJEIBHBIX
MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTecCTBeHHO--HAy4YHbIC TOHATHSA: HAy4YHBIM (HaKkT, THIOTE3a,
TEOpHsl, 3aKOH, aHajdu3, CHUHTE3, KiIaccupUKalusg, M[EePUOJUYHOCTD,
HaOJI0/ICHHUE, SKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuKa: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIUJ,
W30TOIbI, PAJWOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKUM 3apsiji, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIeCTBa, a3, (U3MYECKUE BEIUYHHBI,
€IMHUIBI U3MEPEHHUS, KOCMOC, TIJIaHEeThI, 3BE€3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMOPOMIBI,
II0JIE3HBIE UCKOITAEMBIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasl peaKkuus

[lepnonmueckuit 3akoH. [lepuoauueckas cucremMa XUMHYECKUX DJIIEMEHTOB
1. N. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHMYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, Kalivsl, KaldblUs M HUX
COCIMHEHU B COOTBETCTBHMU C TMOJIOKEHUEM 3JIEMEHTOB B llepuoandeckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BelIeCTBA: BUIAbI XUMUYECKON CBA3U. THIBI KPUCTATUIMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
1 BUJa XUMHYECKOU CBA3U.

Knaccudukanuss ©  HOMEHKIATypa  HEOPraHMYECKMX  BEIIECTB.
XUMHAYECKHE CBOMCTBA BENIIECTB, OTHOCAIIMXCS K Ppa3IMYHBIM Kjlaccam
HEOPTaHWYECKUX COCIMHECHUHN, TCHETUYECKasl CBSI3b HEOPraHMYECKUX BEIIIECTB.

Kiaccudpukanuss XMMUYECKUX PEAKIUHA M0 Pa3IMYHBIM MpH3HAKaM (0
YUCITYy ¥ COCTaBYy yYacTBYIOIIHUX B PEAKIMU BEIIECTB, MO TETUIOBOMY 3(deKTy,
10 HW3MEHEHUIO CTEICHEH OKHCJICHUS XMMHYECKMX DJEMEHTOB, IIO



00paTUMOCTH, MO YYACTHIO KaTajiu3aropa). OIDK30- U SHIOTEPMHUYECKHE
peaxiuu, TEePMOXUMHUYECKHE YPaBHEHHUS.

[Tonsitue o ckopocTn xuMuyeckor peakuuu. [ToHsiTue 00 0OpaTUMBIX U
HEOOpaTUMBIX  XUMUYECKHX peakuusx. [loHsATHE O TOMOT€HHBIX H
reTeporeHHbpIx peakuusax. [lonstue o xkatanuze. [loHsATHE O XUMHYECKOM
paBHOBecuH. DaKTOpBI, BIUAIOIIME HAa CKOPOCTh XHUMHUYECKON peakiuu u
M0JIO)KEHUE XUMHUUYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHH
OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX PEAKIUN C HCIOJb30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopuss  2MEKTPONUTUYECKOW  JIUCCOIMAIMHU.  ODIJEKTPOJMUTBH U
HERJIEKTPOJIUTHl. KaTHOHBI, aHHMOHBI. MeXaHu3M JUCCOLMAIMN BEILECTB C
pa3IMYHBIMHU BUJAaMH XUMHUYECKOU cBs3u. CteneHb nucconuanuu. CUIbHBIC U
ci1a0ble 3JIEKTPOJIMTHI.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHA HOHHOIO
oOMeHa, MOJIHbIE U COKpalll€éHHble MOHHBIE ypaBHEHHUs peakiuil. CpolicTBa
KHCJIOT, OCHOBaHHWM U COJIell B CBETE NPEACTaBICHUN 00 3JIEKTPOJUTHUECKON
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISIMHU KPUCTAJUIMUECKUX PEIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U anmasa), CIO0XKHBIX BELIECTB
(x7Jopuma HaTpus), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH
peakuMy  OT  BO3JCWCTBUS  pPa3iaM4HbIX  (AKTOPOB,  HCCIIEJOBAaHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLMAIMHU KHUCIOT,
1esouei u cojieil (BO3MOXHO HCIIOJIb30BAHKUE BUJICO MATEPHAJIOB), IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKK MPOTEKAHUsS PEAKIM HOHHOrO oOMeHa
(oOpazoBanue ocajaka, BbIJEJIEHUE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOMINX TMPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX —PEaKIIMA
(ropenue, peakuuu pazoKeHuUs, COEJIMHEHHUS ), pacrno3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX pEakUWid Ha HOHBI,
pellIeHre YKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTa/uibl 4 X coeTUHEHUS

OO6miass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CTeNeHH OKuciaeHus. CTpoeHue U (PU3NYEeCKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha NPUMEpE XJiopa
(B3auMozelicTBUE C METaJUIaMH, HEMEeTallJlaMH, IIero4amu). XJIOPOBOAOPO/I.
ConsiHas KuciaoTa, XMMHUYECKUE CBOMCTBA, MOJyYEHUE, IpUMEHEHNE. JleicTBHE



XJIOpa U XJIOPOBOJOPOJA HAa OPraHW3M 4YEJIOBEKa. BakHeWIne XJIOpUAbl U UX
HAXO0XJICHUE B IPUPO/IE.

O6mas  xapakrtepuctuka odnemeHToB  VIA-rpynmbel.  OcoGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTepHbIE CTereHn okucieHus. CTpoeHue u pu3nyeckue
CBOMCTBAa NPOCTBIX BELIECTB — KHUCIOPOJAa M CEpbl. AJUIOTPOITHBIE
MoAU(UKAIIH KUCIOPOa U cepbl. XUMUYECKHE CBOMCTBa cephl. CepoBOIOpO,
cTpoeHue, (u3MYeckue U XUMHYecKue cBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENId KUCIOTHBIX OKCHUIOB. CepHas KuCIOTa, (U3MYECKUEe W
XUMHUYECKHUE CBOMCTBa (0OIIMEe Kak MpeJICTaBUTENsd Kiacca KUCIOT U
cnenuduueckne). XUMHUUECKUE PEaKIIUH, JIe)kKallie B OCHOBE MPOMBIIIJICHHOTO
cnoco0a mnoxy4yeHus: cepHoil KucioThl. Ilpumenenune cepHoit kucnotel. Conu
CEpPHOM KHUCIJIOTHI, KAUeCTBEHHAsl peakius Ha cyib(par-uoH. HaxoxaeHnue cepbl
U e€ coelMHEHUN B npupoae. XUMHUUECKOE 3arpsi3HEHUE OKpYKaroIlel cpeibl
COCTMHEHHSIMH Cepbl (KUCIOTHBIC TOXKIH, 3arPS3HEHNUE BO3/yXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLECHUS.

OO6mas xapakTepucThka 31eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUA. A30T, paclpoCTpaHEHHE B
npupojie, pusnueckue U XuMHUUecKkue cBoicTea. KpyroBopor a3ora B mpupoJie.
AmMMuak, ero pu3nUecKre 1 XUMUIECKIE CBOWCTBRA, MOyUYeHHE U IPUMEHEHHE.
Comu amMMoHMS, MX (U3MYECKHME W XUMHYECKHE CBOWCTBA, IpPHUMEHEHHE.
KauectBeHHast peakiysi Ha HUOHBI aMMOHUS. A30THasl KHCIJIOTa, €€ MOJy4YeHue,
¢usznyeckue M XUMHUYECKHE CBOMCTBa (OOlIME Kak MpeACTaBUTENS Kiacca
KUCIOT U crneunduueckue). Vcnonb3oBaHue HUTPATOB U COJEM aMMOHHUS B
KauecTBe MUHEPAIbHBIX YJI0OpeHUH. XUMUYECKOE 3arpsA3HEHUE OKpYyKarouen
CpeIbl COCTUHEHHUSIME a30Ta (KUCIOTHBIC TOXK/IH, 3arpsi3HEHUE BO3yXa, MMOYBBI
u BojoéMoB). Docdop, amnorponnsie Moaudukauu dhochopa, puznyeckue u
xumudeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xucmnora,
dbu3nYecKkre U XMMHUYECKUEe CBOMCTRA, nonyueHue. McnonszoBanue pocdarton B
KaueCTBE MUHEPATbHBIX YI0OpEHUH.

O6mass  xapaktepuctuka siemeHToB |VA-rpynnel.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIE CTEIIEHU OKUCIEHMs. YTJIEepoJl, auIOTPOIHbIE
MoIU(pUKAIMK, PACIpPOCTPAHEHUWE B MPHUPOAE, (PU3NYECKUE U XUMUYECKUE
cBoricTBa. Ancop6uusa. KpyroBopot yriaepona B mpupojne. OKcuasl yriepoaa,
X (U3MUecKre W XWMHUYECKHWE CBOWMCTBA, JCHCTBHE Ha >KUBBIC OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHUYECKHE MPOOIeMbl, CBI3aHHBIE C OKCHIOM
yraepona (IV), runore3a T00ambHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
addekr. YrompHas Kuciaora W €€ CconM, MX (PU3HYECKHE M XUMHYCCKHE
CBOWCTBa, TMOJy4YeHHEe W MpuMeHeHune. KadecTBeHHas peakmusi Ha KapOOHAT-



noHbl. Mcmonp3oBanne kapOOHATOB B OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHbIe TIOHATHS OO0 OpPraHMYECKUX BEIIeCTBaX Kak o
COCIMHEHUSIX yriiepojaa (MeTaH, 3TaH, 3TWUJICH, alleTUJICH, 3TAHOJ, TJIMIIEPUH,
yKCcycHass kuciora). IlpupoaHble HCTOYHMKKA  YIJIEBOJOPOAOB  (YroJib,
MIPUPOIHBINA Ta3, HEPTh), TPOTYKTHI UX TIepepaboTKu (OCH3MH), UX POJb B OBITY
U NpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrHMYecKr BaKHBIX BEIIECTBAX: JKUPaX,
Oesikax, yrieBojax — U UX POJM B KU3HU yeloBeKka. MaTepuaibHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUMN.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOICTBa, IMONY4YCHHE U
npuMmenenue. CoenuHeHus: kpemHusi B npupoge. OOmume mnpencraBieHus 00
okcuje kpeMuus (1V) u kpemaueBoit kucnore. CUIMKAThI, UX UCTIOJIb30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponuTebHbIe MaTepHalIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobiemMbl 6€30macHOro UCTOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydyeHHe 00pa3lloB HEOPraHWYECKUX BELIECTB, CBOMCTB COJSHOU
KHUCIIOTHI, TPOBEICHNE KAUECTBEHHBIX PEaKIIUi Ha XJIOPHUI-UOHBI U HAOJIOICHUE
MIPU3HAKOB MX MPOTEKAHUS, OMbBITHI, OTPaKAIOIUE (PU3NUECKUE U XUMUYECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C OO0pa3laMu XJOPUJOB (TAJOreHHUIOB),
O3HaKOMJICHHE ¢ oOpa3namMu cepbl U €€ COEIUHEHUSMH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHUANIOB), HaOMIOIEHHE Tmpollecca OOyIIIMBaHUS
caxapa NOJ JCUCTBUEM KOHILIECHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBIE€HHOM CEpHOM  KHUCJIOTHI, MPOBEIACHUE
KaueCTBEHHOW peakluuu Ha CcynbpaT-uoH ¢ HaAOMIOJIEHUE TMpu3HaKa e&
IPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMU CBOMCTBaMU a30Ta, ¢ochopa u ux
COCIMHEHHI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpHaIoB), 0oOpa3lamu
a30THBIX U PocHOpPHBIX yIOOpPEHUH, MojiydyeHue, coOnupanue, pacrno3HaBaHue 1
M3y4YEHUE CBOMCTB aMMMAaKa, MPOBEICHHUE KAaueCTBEHHBIX peaklUWidl Ha HOH
aMmMoHusT W ¢ochaT-uOH U HW3YYEHUE TPU3HAKOB HX MPOTEKAHHUS,
B3aMMOJICUCTBHE KOHIIEHTPUPOBAHHON a30THON KHCIIOTHI C MEAbIO (BO3MOYKHO
MCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), H3YYEHUE MOJENEH KPUCTANIMYECKHUX
pemi€ToK anMasa, rpaduta, (QyiepeHa, O3HAKOMJIEHHE C IPOLECCOM
aZcopOIMM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHUBOTAa3a, TOJy4YCHHE, COOMpaHUE, PAClO3HABAHME W W3yYEHUE CBOMCTB
VIJIEKUCIIOTO Ta3a, MPOBEIEHHWE KauyeCTBEHHBIX pEakluii Ha KapOoHAT u
CHWJIMKAT-UOHBl W U3YYEHHE NPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHHE C



NPOAYKIIMEN CUIIMKATHOW MPOMBIIIJICHHOCTH, PELUICHUE 3KCHEPUMEHTATIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTMHEHUS.

MeTaJsibl 1 X COeITMHEHUS

OOmiast xapakTepUCTHKAa XHMHUYECKHUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHUWU UX MOJOXEHUS B [leproinueckon cucteMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHe MeTalioB. MeTtamndeckast
CBSI3b M METAJUIMYECKAs] KPUCTALIMYECKAS PEMIETKA. DIEKTPOXUMUYECKHUI Psifl
HaIpsDKEHU MeTauioB. DU3MYECKHE W XMUMHUYECKHE CBOMCTBAa METAaJUIOB.
OO6mume crocoObl mnomydeHuss MeTawioB. [loHATHE O KOPPO3UMM METAJLIOB,
OCHOBHBIC CITOCOOBI 3amMThl WX OT Kopposmu. CruraBel (CTaib, YYyTyH,
TIOPATIOMUHNNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[lenoynple  MeTamwibl: ToynokeHne B llepuonnueckoit  cucreme
xuMmudeckux aneMeHToB /. 1. Menzaeneesa, CTpoeHHE UX aTOMOB, HAXO0XKJICHUE
B mpupoje. Puznyeckue U XUMUYECKHE CBOMCTBa (HAa TpUMEpPe HATPUS U
Kanusi). OKCuabl M THUAPOKCUIBI HATpUSl U Kaiud. l[IpuMeHeHHe NIeT0YHbIX
METAJIOB M UX COCIUHECHUM.

[IlennoyHO3EeMENbHBIE METAJUIBI MAarHuid W KaJIbIUH: TOJIOKEHUE B
[Iepuonnueckoit cucreMe xumudeckux odiaemeHTtoB JI. M. Menneneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJICHHUE B mNpupoje. OU3nUecKne U XUMUYECKHE
CBOMCTBAa MarHus W Kajbliusa. BakHeWInne coeauHEHUsS Kajablus (OKCHI,
TUAPOKCU/, colin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucTeMe XHMHYECKHUX
snemeHToB [[. M. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznveckue W XHUMHYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJA ¥ TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nomoxenne B [lepruoanuueckon CUCTEME XUMUYECKUX JJIEMEHTOB
J. 1. MenzaeneeBa, CTpOCHHE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMUYECKue CcBOMcCTBa xkene3za. Okcuabl, ruapokcuabl U conu xkeneza (1) u
xenesa (111), ux cocra, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METaVIOB U CIUIABOB, UX (DU3NUECKUMU
CBOWCTBAaMHU, HW3YyUYECHHE pE3yJbTAaTOB KOPPO3UHU METAIOB  (BO3MOXKHO
WCIIOJB30BaHKE BHUACOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJICUCTBUS OKCHIA
KaJIBIIUS U HATpUs C BOJIOM (BO3MOXKHO HCIOJB30BAaHUE BHUICOMATEPHATIOB),
HCCJIEJOBAHUE CBOMCTB JKECTKOM BOJIBI, IIPOLIECCA TOPEHUS XKENE3A B KUCIOPOAE
(BO3BMOKHO HCIIOJB30BaHUWE BHUACOMATEPHUAIOB), IPU3HAKOB MPOTEKAHUSA
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MArHUs, KaJIbIUs, aIFOMUHUSA, LIMHKA, )KeJe3a
(1) u xenesa (IlI), memu (ll), HaOnromeHWe W OMKMCAHUE MPOIECCOB
OKpalllMBaHWsl IUIAMEHUM HWOHAMM HaTpHs, Kadusg M Kajdblus (BO3MOXXHO



WCIIOJIb30BaHUE BUIEOMATEPHUATIOB), HCCIEN0BaHHE aM(OTEPHBIX CBOWCTB
TMAPOKCHIA ATIOMUHUS U TUAPOKCHIIA LIMHKA, PEHIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelme MeTallIbl U UX COCTUHEHUS».

XuMHA 4 OKPYKAKIIas cpeaa

BemecTBa 1 Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. be3zomacHoe
HCIIOJIb30BAaHUE BEIIECTB U XMMUYECKUX peakuuil B ObITy. [lepBast momolip rnpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XMMHUYECKOE 3arpsA3HEHUE OKPYKaloIIen cpebl (mpeeiabHas 10mycTumas
KOHIleHTpalusi BemectB, pgainee — I[IJK). Ponp xumMum B penieHuu
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepuMenm:

U3y4eHue o0pa3loB MaTepHaNIOB (CTEKIIO, CIIJIABbl METANIOB, IOJIMMEPHBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peanm3zanust mexnpeaMeTHbIX CBA3EH NPU W3YYCHUM XUMHH B 9 Kiacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOLMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK M TOHATHW, SBISIIOIIMXCA CUCTEMHBIMU JUIA OTAEJIBHBIX
IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE IOHATHS: HAyYHBIA (PAKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHAJIU3, CHUHTE3, KIaCCHU(PUKALMS, NEPHUOJUYHOCTh, HAOIIOJIEHUE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHUE, MOJEIb, SBICHHUE, NMAapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH],
M30TONBI, PAIUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUYECKUA 3apsll, MPOBOAHUKH,
MOJIYIIPOBOJHUKH, IUAJIEKTPUKH, (POTORIEMEHT, BELIECTBO, TEI0, OOBEM,
arperaTHo€  COCTOSIHME  BeIllecTBa, ra3, pacTBOpP, PacTBOPUMOCTS,
KpUCTAJUIMUECKass pEeIETKa, CIUIaBbl, (U3MUYECKUE BEIUYMHBI, E€IUHHIIBI
M3MEPEHHUsI, KOCMHYECKOE MPOCTPAHCTBO, TIaHETHI, 3BE€3/1b1, COTHIIE.

buonorus: gorocunTes, apixaHue, buocdepa, SIKOCUCTEMA, MUHEPATIbHBIE
yA0OpEHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
II0JIE3HBIE NCKOIIAEMBbIE, TOILIMBO, BOJHBIE PECYPCHI.

INJTAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI
1O XUMHUUA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSI
JIUHHOCTHBIE PE3VYJIBTATHI
JIM9HOCTHBIE PE3yNbTaThl OCBOCHHSI MPOTPaMMbl OCHOBHOTO OOIIIETO
00pa3oBaHUs JOCTUTAIOTCA B X0Ji¢ OOy4YEHHUs] XUMHHU B €IMHCTBE Y4eOHOU U
BOCIIUTATEILHOM  JEATEIbHOCTM B  COOTBETCTBUM C  TPATULMOHHBIMU



POCCUICKAMH COIMOKYJBTYPHBIMA U JAYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MpaBUIaMH M HOPMaMH TMOBEACHUS U CHOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyHarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYaroUIuXcs
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LEHHOCTHBIX OPUEHTAlUU U
pacIIMpEeHne OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LHEHHOCTHOTO  OTHOUIEHUS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIUIO, MOHUMaHUs 3HAYEHUS XUMHUYECKOU
HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOM
uHboOpMalel O TEPEeIOBBIX JOCTHKEHHMSIX U OTKPBITUAX MHUPOBOM U
OTEUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4HBIX 3HAHHUIX 00
yCTpOMCTBE MUpa U OOILECTBA;

2) rpPaKAaHCKOT0 BOCTIMTAHUSL:

IPEACTABIICHUS] O COLMAJIBHBIX HOPMAaxX M NPABUJIAX MEKIUYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOLIECTBEHHO MOJIE3HON, Y4eOHO-MCCIEeN0BATENbCKOW, TBOPUECKONM M APYTUX
BUJAX JESATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HON COBMECTHOM /1€ATEIbHOCTH
IIPU BBINIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33/1a4, BBIIOJHEHUN XUMUYECKUX
AKCIIEPUMEHTOB,  CO3[JaHMM  Y4€OHBIX  TPOEKTOB,  CTPEMJIEHUS K
B3aMMOINOHMMAHHUIO W  B3aUMOIIOMOILIM B  IIpolLecce H3TOM  yuyeOHOH
NEATEIIBHOCTH, TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE U IIOCTYNKU CBOUX
TOBApHILEH ¢ MO3ULNN HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHYECKHE ITPEACTABIICHNS O BEIIECCTBE U XMMUYECKON PEaAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJIAIOLLME
OCHOBY ISl TOHMMAaHUs! CYIIIHOCTH HAyYHOM KapTUHBI MUpPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEJIOBEKa C
MIPUPOJTHON CPENION, O POJIM XMMHUHU B TOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

NIO3HABATEJIbHBIE MOTHBBI, HAIlpaBJICHHBIE HA IOJYYEHUE HOBBIX 3HAHWUU
0 XWUMHUHU, HEOOXOAuMble JJIsi OOBSCHEHUS HAOJIOJaeMBIX IPOLIECCOB U
ABJICHUM, MMO3HABATEIbHOM, MHPOPMALIMOHHON M YUTATEIbCKOM KYJbTYpPbI, B
TOM YHCJI€ HaBBIKOB CaMOCTOSTEbHOM padOThl € Yy4e€OHBIMH TEKCTaMH,
CIPAaBOYHOM  JINTEPATypoOil, JOCTYIHBIMM TEXHUYECKHMMH  CPEACTBAMU
MH(OPMALIMOHHBIX TEXHOJOTHUH;

MHTEpeC K OOYYEHHMIO U TMO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa30BaHMIO, MPOEKTHOM W  HCCIEI0BATEIbCKOM



JESITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBICHHOCTH U YPOBHS 0Oy4YEeHHS B
JlaabHEHIIeM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 30POBBI 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HETIPUSTHE BPEIHBIX TPHUBBIUEK (YIMOTPEOJEHUS aJIKOTOJIA, HApPKOTHUKOB,
KypeHHUs), HEOOXOJUMOCTH COOJIFOJICHHS MpaBUiI  OE30MAaCHOCTH  TPH
oOpalieH ¢ XMUMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil u TpyAa pa3iudyHOro
poJia, YBaXKE€HUE K TPYJly U pe3yJbTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIN BBHIOOP
WHIAUBUIYAIbHON  TPaeKTOpUM  TMPOJOJDKEHHUST 00pa3oBaHUsT C  Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEHN, YCHNEemHOW MNPodheCCHOHAIIBHON NESITEIBHOCTH W pPa3BUTHUS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aAalTHUPOBATHCS B MPOQPECCHOHAIBHON
cpexne;

6) 3K0JOrNYeCcKOro BOCTIMTAHUS

AKOJIOTMYECKU LEIeCO00pa3HOE OTHOILIEHUE K MPHUPOAE KaK HMCTOUYHHUKY
KU3HHU Ha 3emJle, OCHOBE €€ CYyIIeCTBOBaHUS, IOHUMaHUE LIEHHOCTU 370POBOrO
u Oe3zonmacHoro oOpa3a KHW3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(pu3NYECKOMY U MCUXUUYECKOMY 370POBbI0, OCO3HAHUE LEHHOCTU COOIIOACHMUS
npaBuil OE30MacHOTO TMOBENEHUS TpH paboTe C BelIeCTBAMH, a TaKXKE B
CUTYaLMSIX, YTPOKAIOIIMX 3I0POBbIO U )KM3HU JIOACH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MTOTy4aeMble MPU U3YUCHUN XUMUH, TS
pelIeHusl 3a/1ad, CBA3aHHBIX C OKPYXAlolled MPUPOJHOU Cpenou, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYyJbTYPhI, OCO3HAHHS TJIOOAIBHOTO
XapakTepa HSKOJIOTMYECKMX MpoOJieM M MyTed HX PEHIeHHs NOCPEICTBOM
METOJIOB XMMHUHU, IKOJOTHUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM
B [I03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUSI MHPOBO33PEHUsI OOIICHAYyYHbIC TOHATUS (3aKOH, TEOopusl,
MPUHIUI, THUMNOTe3a, (akT, CUCTEMA, MPOIECC, JKCIEPUMEHT U JPYroe.),
KOTOpBIE MCIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpeaMeTax Hu
MO3BOJIAIOT HA OCHOBE 3HAHMW M3 O3TUX MPEAMETOB  (POPMUPOBATH
IIPEACTABICHUE O LEJIOCTHOM HAay4YyHOM KapTUHE MUpa, U YHUBEPCAJIbHBIC
yueOHble JelcTBUS (TO03HABATEIbHbIE, KOMMYHHKATUBHBIE, PETYJATUBHBIC),



KOTOpbIe oOecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NESTEIBHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiliCTBUS

Ba3oBble Jiornyeckue AecTBHA:

YMEHUS HCIIOJIH30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUHU
3HAHWI: PACKPHIBATH CMBICT XUMHUYECKUX MTOHSATUHN (BBIIACIATh UX XapaKTEPHbBIE
NPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3h C IPYTUMU MOHATUSIMH ), UCTIOJIB30BaTh
MOHSATHS JJ11 O0BSICHEHUS OT/ICNIbHBIX (PAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUM [UJIsl KJiIacCU(UKAIMU XMMHYECKUX BEIIECTB U XUMHUYECKUX
peaKIuii, yCTaHABIMBATh MPUIMHHO-CICACTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUUECKHE DPACCYXKIACHUS (MHIYKTUBHBIC, ICTyKTHUBHBIC,
10 aHAJIOTUHU), JEJIaTh BHIBObI U 3AKITIOYCHMUS;

yMEHUE TMPUMEHITh B TMPOIECCe MO3HAHUS MOHATHS (NIpEAMETHBIC U
METaNpeIMETHBIE), CHUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIC B
XUMUH, TPeoOpa3oBBIBATh IMHPOKO TMPUMEHSEMBIE B XHMHH MOJCIIbHBIC
MIPEACTABICHHS] — XUMHYCCKHUI 3HaK (CHMBOJI 3JIEMEHTA), XUMHUIecKas (hopmyra
U ypaBHEHUE XUMHUYECKON pEaKIMU — MPH PEIICHUH y4eOHO-TI03HABATEIbHBIX
3ajay, ¢ y4€TOM DOTUX MOJICIbHBIX  TMPEJICTABICHUNA  BBIABISATH U
XapaKTepHU30BaTh CYIIECTBCHHBIC IMPU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMUYECKAX  BEIIECTB M  XUMHYECKHX PEAaKIWH, BBIABIATh  OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHbIE CBA3M W TMPOTUBOPEUUsS B
U3y4aeMbIX IIPOIECCax U SIBJICHUSX.

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

YMEHHUE HCIIOh30BaTh MOCTABJICHHBIC BOMPOCHI B KaU€CTBE MHCTPYMEHTA
MMO3HAHUS, a TaK)K€ B KayeCTBE OCHOBHI I (POPMUPOBAHUS THUITOTE3HI 10
IPOBEPKE MPABUILHOCTHU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETeHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO
YUYEHUUECKUX HKCIIEPUMEHTOB, yMEHUE HaOIIoJaTh 3a XOJ0M IIpoliecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €0 pe3yibTaT, (PopMyInpoBaTh 0000IIECHHUS
1 BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIACAOBAHMS, COCTABIISATh
OTUéT O MPOJIeNIaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMPATh, AHAIM3UPOBATh M HHTECPIPETUPOBATH HHGOPMAIIHIO
pasIMYHBIX BUAOB W (GOPM TPEACTABICHHS, IOJYyYacMyl0 W3 Pa3HBIX
HMCTOYHHUKOB (HAYYHO-TIOMYJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS,
CIIpaBOYHBIE TMMOCOOWs, pecypchl MHTepHeTa), KPUTHYECKH OIICHUBAThH
MIPOTUBOPEUYNBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE MPUMEHSTh Pa3IUYHBIC METOJIBI 1 3aIIPOCHI MPU TIOUCKE U 0TOOpE
nH(GOPMAITU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHCHHUS



y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEACIEHHOTO THIIA, TPHUOOPETEHUE OIBITA
B 00JIACTH HCIIOJH30BaHMs MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
OBJIAJICHUE KYJbTYpOWH aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpAaTh ONTUMAIBHYIO (OPMY MpPEACTABICHHUS
uH(GOpMallMl U WUTIOCTPUPOBATH pEIllaeMble 3aJaud HECIOKHBIMU CXEMaMH,
auarpaMMamH, IpyrumMu opmMamu rpaduKi B IX KOMOWHAITUSIMU;

YMEHUE UCIOJIb30BaTh W aHAJU3UpOBaTh B IMpoIlecce Y4yeOHOU W
UCCIIeI0BATEIHLCKON JEeSTENbHOCTU uH(pOpMaIIIO 0 BIIMSTHUU
IIPOMBIIIVICHHOCTH, CEJBCKOI0 XO3SIICTBA M TpPaHCIOpPTa Ha COCTOSHUE
OKPYXKaroIIEH MPUPOTHON CPEIBL.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe aAuayiiora W (WiIu) TUCKYCCHH) 10
CyHmIeCTBY 00CyXkaaeMoil Tembl, (OPMYJIHPOBaTb CBOU  IPEIJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUSI MPEJCTaBIATh IOJIYYEHHBIE PpE3yJbTaTbl IO3HABATEIBbHON
JEATEIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pEe3yJbTAaTOB  BBIMOJHEHUS XHMHUYECKOTO OHKCIepuMeHTa (JabopaTopHOTO
OTbITa, J1a00PaTOPHOI pabOTHI MO UCCIETOBAHUIO CBOMCTB BELIECTB, Y4€OHOTO
MIPOCKTA);

yMEHUsI y4e€OHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIEIOBATEIbCKON  JEATEIbBHOCTH IIPU  PELICHUH
BO3ZHUKAIOIIUX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTIACOBAHMUS
no3uiuii  (oOCyxJeHus, OOMEH MHEHHSIMH, «MO3TOBBIE  IITYPMBI»,
KOOpPJIMHALIMSI COBMECTHBIX JEHCTBUM, OMpENEICHUE KPUTEPUEB IO OLICHKE
KauyeCcTBa BBIIOJIHEHHON pabOThHI U Apyrue).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHHUE CAMOCTOSITENIbHO OINpPEENSATh LEIN JEATEIIbHOCTH, TIJIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPHU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeNbHOCTh, BEIOUpATh Hauboiee 3PPEeKTUBHBIE CLIOCOOBI PEIIEHUST YUEOHBIX
Y TIO3HABATEJbHBIX 3a]]a4, CAMOCTOSTEIBbHO COCTABIIATH WJIM KOPPEKTUPOBATH
IPEIJIOKEHHBIM QITOPUTM JEWCTBUUM NPHU BBINOJHEHUN 33JaHUN C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX,
OLICHHBATh COOTBETCTBUE MOJYYEHHOI'O pe3yibTaTa 3asBJICHHOW LIETU, YMEHHE
UCIIOJIb30BaTh M AaHAJIU3UPOBATH KOHTEKCTHI, MpeajiaraeMble B YCIOBHH
3aJlaHUM.

MNPEIMETHBIE PE3YJIBTATbBI
B cocraBe mpenMETHBIX pe3ylbTaTOB IO OCBOEHUIO 00513aTEIbHOIO
COJIEp)KaHus, YCTAaHOBJIICHHOTO AAaHHOM (enepanbHON pabodeil Mmporpammon,



BBIJICJISIFOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
NeUCTBUN, crenuduueckue mais MPEeAMETHOW o007acTh  «XHUMHS», BB
NEATEIBHOCTH IO TMOJIYyYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpPETAIH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K konmy oOydeHus B 8 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

e PACKPBIBATHh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHIL: aTOM, MOJIEKYJIa,
XUMHYECKUHN 3JIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oTHOpOAHAS ¥ HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIIbHASL aTOMHAas
Y MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca,
MaccoBasi JI0JIsl XMMHUYECKOrO HJIEMEHTa B COEJAWMHEHWHU, MOJSPHBIN
00BEM, OKCH[, KHCIIOTa, OCHOBAHUE, COJIb, JIECKTPOOTPUIATEIBHOCTD,
CTENEHb OKHUCJICHHS, XUMUYECKas peakius, KiacCuUuKaus peaxkiuu:
peaKkIuy COCIUHECHUS, PEaKIUU PaA3JIOKEHUS, PEaKIUH 3aMEIICHUs,
peakiuu OoOMEHa, 9K30- M HHIAOTEPMHUYECKHUE PEaKIMHU, TEIUIOBOU
addekT peakuuu, SAPO aroMa, DJICKTPOHHBIA CIIOM aToMa, aTOMHas
opOuTanb, paanyc aToMa, XUMUYECKas CBSI3b, MOJISIPHAS U HEMOJIApHas
KOBAQJICHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWUOH, PacTBOD,
MaccoBasi J10Jis BellecTBa (MPOIEHTHAs] KOHLIEHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHU H
NPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUY BEUIECTB U UX MPEBPAILLICHUII;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (OpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OMNpENENsATh BAJCHTHOCTh aTOMOB  DJIEMEHTOB B  OWHApHBIX
COCMHEHUSX, CTEMEeHb OKHUCJEHUS JJIEMEHTOB B  OWHAPHBIX
COCAMHEHUSX, MPUHAMJIC)KHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
COCIMHEHUI MO (opMyliaM, BUJ XUMHYECKON CBA3M (KOBaJIeHTHAs U
HMOHHAas) B HEOPTaHUYECKUX COCIUHECHUSX;

e packpbiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX AJIIEMEHTOB OT UX MoJiokeHud B [leproanueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

e OMNWCHIBATH M XapakTepuzoBaTh TabiuuHyio dopmy llepromnueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3jiuyaTh TMOHSITUS «TJaBHAs
noarpymnma (A-rpynmna)» u «nobounas nmoarpynna (b-rpymma)», mansie
¥ OOJIBbIIIE TEPUOBI, COOTHOCUTh 0003HAYCHHS, KOTOPhIE UMEIOTCS B
tabnune «llepuoguyeckas cucrema xumudeckux syemeHToB I, U.
MeHnneneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB



K

XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsa  supa, oOIee Yucio
AJNIEKTPOHOB U PACHPEIEICHUE UX IO JIEKTPOHHBIM CIIOSIM);
KJaccu(UIMPOBATh ~ XMMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEAKIINH (TI0 YUCTY M COCTaBY YYaCTBYIOIIUX B
PEaKIMK BEIIECTB, IO TETUIOBOMY 3P deKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKUE CBOMCTBA BEIIECTB
pa3NMYHBIX ~ KJIaccOB,  MOATBEpXKJash  ONHUCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCHUMOCTH OT HX
KAueCTBEHHOIO0 COCTAaBa, BO3MOYKHOCTH MPOTEKAaHUS XHMHYECKUX
MPEBPAILCHUN B pa3JIUYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MaccChl
BEIIECTB, MAacCOBYIO JOJK XHMHUYECKOTO 7JJIEMEHTa Mo ¢opMmyiie
COCIMHEHHS, MAacCOBYIO JIOJIIO BEIlleCTBA B PACTBOpE, MPOBOJIUTH
Pacy€Thl IO YPAaBHEHUIO XUMHUYECKON PEaKIInig;

MPUMEHATh OCHOBHBIE ONEpaIlid MBICIUTEIBHON AESTEIbHOCTH —
aHaJIU3 W CHUHTE3, CpaBHEHHE, O00OOIIEHHE, CHCTEMaTU3alHIO,
KJ1acCU(UKAIUIO, BBIABICHHE MPUUMHHO--CIEICTBEHHBIX CBS3€H — s
M3YUYCHHSI CBOMCTB BEIIECTB U XMUMHUYECKHX PEaKIMii, €CTEeCTBEHHO-
Hay4yHblE  METOAbl  NO3HAaHWUA —  HAONIOJICHHE,  W3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN );

ClIeAOBaTh IpaBWIaM  [OJb30BaHUSI XMMHYECKOM TMOCYAOM U
nabopaTOpHbIM 000pYJIOBaHMEM, a TaKKe MpaBWIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOHMpaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB €  OIPEOCIIEHHOM MAacCOBOM [JOJEH PACTBOPEHHOIO
BEIIIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUUYECKUE IKCIIEPUMEHTHI IO
pacno3HaBaHHMIO PACTBOPOB IIEIOYEH W KHUCIOT C MOMOIIBIO
MHJUKATOPOB (JaKMYyC, (eHON(PTAIENH, METUIOPAHXK U IPYTHE).

KOHIly oOyueHus B 9 KJjiacce TpeaMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHHUIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XWMHYCCKHX TIMOHATHNA: XUMHYECKHMA
AJIEMEHT, aTOM, MOJIEKYyJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIECTBO, BAJICHTHOCTb, DJICKTPOOTPUIIATEITLHOCTh, CTEICHb
OKHCJICHUSI, XUMHUYECKas peakius, XUMHYeCKas CBS3b, TEIUIOBOU
ahdexT peaknuu, MOJb, MOJSPHBIA O0BEM, PACTBOP, DIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, IJICKTPOJUTHYCCKAS TUCCOIUAIINS, PEAKIIM HOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOE paBHOBecHe, OOpaTHUMbIE U



HEOOpaTUMBIE PEAKITUU, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBUTENb, OKHCICHHUE H  BOCCTAHOBJICHHE,
ajoTponus, amM@pOTEpPHOCTb, XHUMHUYECKas CBsI3b (KOBAaJICHTHAaf,
MOHHAs, MeETaJUIMYecKas), KpHUCTaUIMYecKas pemeéTka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW peakiuu, MpeaeTbHO
nonycrumas konnentpauus [1JIK Bemecrtsa;

WJUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX IOHATHH H
IPUMEHSTh 3TH OHATHUSA IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JJIsi COCTaBJICHHS (opmyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIU;

ONpENENATh BAJECHTHOCTh U CTENEHb OKHUCJICHUS XUMHUYECKUX
AJIEMEHTOB B COEOUHEHHSIX PAa3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh
BEIIECTB K OMNpPEACIEHHOMY KJIacCy COeIUWHEHUN mo ¢dopmysam, BHI
XUMUYECKON CBsi3W  (KOBAJIGHTHAs, HWOHHAsA, MeETaJuIMdecKas) B
HEOPraHUYECKUX COEAUHEHMUSIX, 3apsii UOHA M0 XUMUYECKou popmyse,
XapakTep cpelbl B BOJHBIX PACTBOpPAaX HEOPTraHUYECKUX COCIUHECHUM,
THUIl KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;

packpbiBath cMbIica Ilepuommueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHME: OIMUCHIBATH U XapaKTEPU30BaTh
Tabnuunyto Gopmy Ilepruoanueckoit CUCTEMbI XUMUYECKUX DJIEMEHTOB:
paznuyaTh MOHATUS «IJIaBHas moArpynmna (A-rpymmna)» u «mododyHas
noarpynmna (b-rpynmna)», manbsie U OOJNbIIME TMEPHOJBI, COOTHOCUTH
0003HaYCHUSA, KOTOPBbIE HMEIOTCS B IEPUOAUYCCKONW TaOmHIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUUYECKUX
AJIEMEHTOB (COCTaB U 3apsl sApa, OOIIee 4YUCIO DJIECKTPOHOB U
pacmpeneyieHue UX IO OJJIEKTPOHHBIM CJIOAM), OOBACHSITH OOIIHE
3aKOHOMEPHOCTH B UBMEHEHHUH CBOMCTB 3JIEMEHTOB M UX COEJAUHEHUN B
npeenax MajablX MEPUOJ0B U TJIABHBIX MOJTPYIIT C yYETOM CTPOCHHUS
HX aTOMOB;

KJIacCU(UIMPOBATh  XUMHYECKUE  DJIEMEHTHI,  HEOpPraHWYECKHUe
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, M0 TEII0BOMY d(PdeKTy, Mo M3MEHEHUIO CTETCHEH
OKHCJICHUS] XUMUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOUIUE U CIEHUPUUECKUE XUMUUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJTBEPKJas ONUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIINM;

COCTaBJIATh YPaBHEHUS DJICKTPOJUTUYECKOM JTUCCOIMAIMU KHUCTIOT,
LIEJI0YEeN M COJIEM, MOJIHBIE U COKpAlEHHBIE YPABHEHUsS peEaKuin



HOHHOTO  OOMEHa, ypaBHEHHUS  PEAKIUH,  MOATBEPKIAIOITUX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXIYy BEIIECTBAMHU Pa3IMUHBIX
KJIaCCOB;

pPacKphIBaTh CYIIHOCTh OKHCIHTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKITHI
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA,
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MIX CTPOCHHSI,
BO3MOXKHOCTH TMPOTEKAHUS XMUMHUYECKUX MPEBPAIICHUI B Pa3IMUHBIX
YCIIOBUSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHUMHYECKOTO »JJIeMEeHTa 1o (opmyie
COCIMHEHMS, MACCOBYIO [IOJIFO BEIIECTBA B PACTBOpPE, MPOBOIHTH
pacuéThI 10 YpaBHEHUIO XUMUYECKON PEaKIny;

coONo/IaTh  NpaBWJIa  TOJIb30BAHUS  XMUMHYECKOM TOCYJION U
7a00paToOpHbIM O0OpYJIOBaHMEM, a TakKe IpaBuWiia OOpalleHus C
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSAMH II0 BBIMOJTHECHUIO
71a00paTOPHBIX XUMHUYECKHAX OIBITOB IO TIOJYYCHHIO M COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U yTIEKUCIIOTO Ta3a);

IPOBOJUTh  PEAKIMHU, TOJTBEPKIAIONINE KAYECTBEHHBIM COCTaB
pasIUYHBIX BEMISCTB: pPaClO3HABAaTh ONBITHBIM MYyTEM  XJIOPHUI-,
Opomua-, wuomuna-, kapobonar-, ¢docdar-, cunukar-, cyiubdart-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUSI M MOHBI M3YYEHHBIX METAJIJIOB,
PUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHHMUECKUX BEIECTB;
NPUMEHSTh OCHOBHBIC OIEpPAllMd MBICIUTEIFHON JIEATeTbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHUE, O0000IIeHUe, CHCTEeMaTU3aIHIO,
BBISIBIICHHC TTPUYMHHO-CJICICTBEHHBIX CBS3CH — JUISI M3yYCHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PpEAKIMi, €CTECTBEHHO-HAyYHBIE METOIbI
Mo3HaHUs — HaOJIo/IeHNe, 3MEpPEHNe, MOJICTUPOBAHNE, IKCIIEPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).
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