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NOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o XMMUM Ha YpPOBHE OCHOBHOT'O 00IIer0 00pa30BaHUs COCTABJIEHA HA
OCHOBE TPeOOBAaHMI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeNbHOM MpOrpaMMbl
OCHOBHOTO 0011ero oopa3zoBanus, npeacraBieHHbIXx B ®I'OC OO0, a takxke HA OCHOBE
denepanpHOl paboyeit MpOrpaMMbl BOCTIUTAHHS M ¢ YIETOM KOHIIETIITUU TIPETIOaBaHMs
y4eOHOro nmpeameTa «XuUMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
Denepanuu.

[Tporpamma 1o XuMHUH TAET MPEACTABICHUE O TENSIX, OOIICH CTpaTeruy 00ydeHMs,
BOCIIUTAHMS ¥ PAa3BUTHS 00yJAIOIINXCS CPEICTBAMU YIEOHOTO TIPEIMETa, YCTAaHABIUBACT
o0s3aTeNlbHOE TMPEMETHOE COJAepKaHHe, MPEeAyCMaTpPUBAET paclpelesicHHe €ero Io
KJIaccaM M CTPYKTYPHPOBAHUE TI0 pa3zieiaM M TeMaM MPOTrPaMMBbI TI0 XUMUH, OMTPEAEIIseT
KOJIMYCCTBCHHBIE W KAYCCTBCHHBIC XAPAKTEPUCTHKU COJACPKAHUS, PEKOMEHIYEMYIO
MOCIIEZIOBATENILHOCTh U3YyUEHUSI XUMUHU C YYETOM MEKIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBs3€H, JIOTMKM Yy4eOHOro TIpoliecca, BO3PACTHBIX OCOOEHHOCTEW OOydYarommXxcs,
onpezeNseT BO3MOXKHOCTH MpeaMeTa JUisl pealu3alui TpeOoBaHUU K pe3yJbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM NpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOUIIETO
oOpa3oBaHus, a Takke TpeOOBaHUI K pe3yjbTaTaM OOy4deHHS XMMHHU Ha YPOBHE Iieliei
U3YYCHHSI TpEeAMETa W OCHOBHBIX BHJIOB YyYe€OHO-ITO3HABATEIHLHON EATEIHbHOCTH
00y4aroIerocs 0 OCBOCHHUIO yU€OHOTO COAEPIKAHMS.

3HaHWEe XUMHUHU CIY)XKUT OCHOBOM i (OpPMHUPOBAHUS  MHUPOBO33PEHUS
o0y4aroIerocsi, ero MpeacTaBIeHU O MaTepHAIILHOM €IUHCTBE MHpPA, BAXKHYIO POJb
urparT GopMUpPyEeMbIe XUMHEH MPEACTABICHHUS O B3aUMOTIPEBPAIICHUSIX SHEPTHH H 00
HBOJIIOIIMK BEIIECTB B MPHUPOJIE, O MYTAX PEIICHUs TI00albHBIX MPOOIEM yCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, JHEPIr€TUYECKOM, IHIIEBOM M IKOJIOTHYECKOU
0€30MacHOCTH, MPOOIIEM 3PABOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peain3alliil BO3MOXKHOCTEH Il camMopas3BUTHS W (POPMUPOBAHUS
KYJbTYPBI JUUYHOCTH, €€ 0011el 1 PYHKIIMOHATLHON IPaMOTHOCTH,

BHOCUT BKJaJ B (OPMHPOBAHUE MBIIUICHUS W TBOPYCCKUX CIIOCOOHOCTEH
oOydJarImuxcsi,  HABBIKOB WX  CAMOCTOSITENIbHOW  y4eOHOW  JIeATEeIhbHOCTH,
AKCIIEPUMEHTAIIBHBIX U UCCIIEIOBATEIHCKUX YMEHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM
YKU3HHU, TaK U B TPO(HECCHOHAITBHOMN JCATCIBHOCTH;

3HAKOMHT CO CHEIU(PUKON HAYUHOTO MBINIICHUS, 3aKJIabIBACT OCHOBBI I[EJIOCTHOTO
B3TJIsiIa HA €JAMHCTBO TMPUPOABI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAllOM
B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yYaOIINXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJE, K YEIIOBEKY, BHOCHT CBOHM BKJIAQJ B JKOJIOTHYECKOE 0Opa3zoBaHUE
00yyYaroIuxcs.

JlanHbIe HampaBJICHUS B OOYYCHMH XHUMHH OOCCIICUMBAIOTCS CHCIU(PUKON
coJiep)KaHMsI YY4COHOTO TMPEJAMETa, KOTOPBIN SABJSETCS NEAarornueckKy aJanTHPOBAHHBIM
oTpakeHreM 0a30BO HAYKW XUMHHU Ha OTPEJICIIEHHOM JTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUSI OPHUEHTUPOBAH Ha
OCBOCHHE OOYYalOUTUMHUCS CHUCTEMbI TEPBOHAYAIBHBIX IOHATHH XUMHH, OCHOB
HEOPTaHWMYECKOW XUMHUU W HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSTHA OPTaHUYECKON
XUMUH.



CtpykTypa coaepXaHHs TPOTpaMMbl IO XHMHUU CQOPMHpPOBaHA Ha OCHOBE
CUCTEMHOI0 noaxoa Kk e€ usyueHuro. ConepxaHue CKIAIAbIBACTCA U3 CUCTEMBI ITIOHATUI
0 XUMHUYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMbI OHATUI 0 XUMudeckoi peakiuu. Ode
3TH CHCTEMbI CTPYKTYPHO OpPraHM30BaHbl M0 NPHUHIMILY HOCIEAOBATEIBHOTO Pa3BUTHUS
3HaHUW HAa OCHOBE TEOPETUYECKUX MPEACTABICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona Jl. I. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOEHUHU aTOMA U XMMHYECKOU CBSI3U;

— MpeICTaBICHUN 00 3JEKTPOIUTUYECKON AUCCOLMALIMYI BEIECTB B PACTBOPAX.

TeopeTndeckue 3HaHUS pacCMaTPUBAIOTCA HA OCHOBE AMIIMPHUUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, PA3BUBAIOTCS IMOCIIEIOBATENIBHO OT OJHOIO YPOBHS K JIPYyroMmy,
BBINONHASA (YHKUMKM OOBSCHEHUS U INPOTHO3UPOBAHUS CBOWMCTB, CTPOEHUS U
BO3MO>KHOCTEHN IIPAKTUYECKOTO PUMEHEHUS U NIOJIyYEHHS U3y4aeMbIX BELIECTB.

OcBoeHue mporpamMmsl 0 XUMHUU CIIOCOOCTBYET (POPMUPOBAHMIO MPEACTABICHUS O
XUMHYECKOW COCTABJISIOIIECH HAyYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHON MPUPOIBI,
LIEHHOCTHOT'O OTHOILLIEHUS K HAyYHOMY 3HaHHUIO U METOAaM I03HaHUs B Hayke. M3yueHue
XMMHUU IPOUCXOUT C IPUBJICUEHUEM 3HAHUHM U3 paHee U3yUeHHBIX YUeOHBIX MPEIMETOB:
«Oxpyxaronui mup», «buonorus. 5—7 knacce» n «Pu3nka. 7 Kinace.

[Ipy M3yyeHUM XUMHUU TPOUCXOTUT (POPMUPOBAHHME 3HAHMM OCHOB XUMHUYECKOU
HayKM Kak o0OJJaCTM COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYECKOW JeATEIbHOCTU
YyeJIoBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYphI. 3ajja4a yueOHOro peiMeTa
COCTOMT B (DOPMHUPOBAHMU CHUCTEMbl XHMHYECKMX 3HAHMM — BaXHEHIIMX (HaKTOB,
NOHATUM, 3aKOHOB M  TEOPETHUECKUX  TOJOXKEHUH, JOCTYNMHBIX  0000IeHni
MHUPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B MPUOOIIEHUH K HAayYHBIM METO/aM
MO3HAHUS NPU U3YUYEHHUH BEILIECTB U XUMHUYECKHUX PEaKUil, B POPMUPOBAHUU U Pa3BUTUHU
NO3HABATEIbHBIX YMEHUH M HMX NPUMEHEHUH B Yy4yeOHO-IIO3HABATENbHON M yueOHO-
UCCIIEZIOBATEIbCKON  JIEATEIbHOCTH, OCBOGHMM TpaBUi 0Oe30macHoro oOpameHust ¢
BELIECTBAMU B TIOBCETHEBHOW KU3HU.

[Ipy wW3yyeHMM XUMHUU Ha YPOBHE OCHOBHOro oOIIero oOpa3oBaHUs Ba)XHOE
3Ha4YeHHE MPUOOpeNn TaKue 11eJH, KaK:

— GopMHpOBaHME  WHTEIUIEKTYaldbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caMoOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY TMPUHATUIO  PEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HHU;

— HAMpPaBIEHHOCTh OOYYEHHSI Ha CUCTEMAaTHUECKOe MPUOOIIEeHNEe O0ydYaromuXxcs K
CaMOCTOSITEIbHOW IMO3HABATEIBbHOM JI€ATEIBbHOCTH, HAyYHbIM METOJaM IO3HaHUS,
(GbopMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUU;

— o0ecrnieyeHne yCIOBUM, CTOCOOCTBYIOMIMX MPHUOOPETEHUIO 00YUYAIOIIUMUCS OTIBITa
pa3sHOOOpa3HOW JEATEIbHOCTH, IO3HAHHS M CaMOIIO3HAHMS, KIIIOYEBBIX HaBBIKOB
(KJTIOYEBBIX KOMIIETEHIINI), UMEIOIIMX YHUBEPCAJIbHOE 3HAUEHUE ISl Pa3JIMYHBIX BUIOB
NEeSTENbHOCTH;

— ¢opmupoBaHHe oO0miei (GYHKIIMOHAIBHOM u €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHUCJI€ YMEHHH OOBSACHATH M OLICHUBAThH SBIICHUS OKPYXAIOUIETO
MUPa, UCTIOJIb3YS 3HAHUS U OTBIT, MOJTYyYEHHBIEC TPU U3YUYEHUU XUMUU, IPUMEHSTh UX NPU
pereHny nMpodsieM B IOBCETHEBHON )XKU3HH U TPYAOBOM IEATEIbHOCTH;

— ¢opmupoBaHHe y OOY4YaIOIMXCS TYMAaHUCTHYECKUX OTHOIIECHUH, MOHUMAaHHS
LHEHHOCTH XHWMHUYECKUX 3HaHUM i1 BBIPAOOTKH HKOJIOTMUYECKH IIe1eco00pa3Horo
MOBEACHUS B OBITY U TPYJIOBOM NEATEIHLHOCTH B LIEJISIX COXPAHEHUSI CBOETO 370POBbS U
OKpPY’KarOLIEH IPUPOLHOMN CPEIbI;



— pa3BUTHE MOTHUBAllMM K OOYYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOEHHUS OOIIEUYEIOBEUECKUX IHEHHOCTEH, FTOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOQUIIS ¥ HAMPABICHHOCTH JIAJIbHEUILEr0 00y YEeHHUS.

OO011ee YMCIIO YacoB, OTBEAEHHBIX JUIS WM3YYEHHs XMMHMH Ha YPOBHE OCHOBHOIO
oO1ero oopazoBanusi, coctapiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HE/IEIIO), B
9 knacce — 68 yacoB (2 yaca B Hez[emo).§

COJAEPKXAHUE OBYYEHUSA
8 KUIACC

IlepBoHaYabHBbIE XUMHYECKUE TOHATHSA

[IpenmeT xumuu. Posib XUMUM B )KU3HU 4YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BellecTBa. u3nueckue CBOKMCTBA BEIIECTB. ATperaTHOe COCTOsIHME BemiecTB. [lonsTue o
MeToJax Mo3HaHus B XuMuu. YncTeie BemecTBa U cMecu. CriocoObl pa3AesieHHs] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE dJIEMEHThl. CUMBOJIBI XUMUUYECKUX JIEMEHTOB.
[IpocTslie U cl0KHBIE BellleCTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas ¢opmyrna. BaneHTHOCTH aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBAa cocTaBa BemecTB. OTHocuTenbHas aTromHas Macca. OTHocuTenbHas
MOJIEKYJIsIpHast Macca. MaccoBasi 107151 XMMUYECKOI'O JIEMEHTA B COEIMHEHUH.

KonuuecTtBo BemecrBa. Monb. Monsipaas macca. B3auMocBsI3bp Kon4ecTBa, Macchl
U 4YHClIa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacu€tel mo dopmylnaM XHUMHUYECKUX
COCIMHEHU M.

Ou3znyecKue U XMMUYECKHE ABJICHUS. XUMHUUECKas peaklys U e€ NMpu3Haku. 3aKOH
COXpaHEeHHsI MacChl BellecTB. XUMUYeckue ypaBHeHUs. Kiaccudukanus XUMHUECKHX
peakiuii (CoOeIUHEHUs, Pa3JIOKEHHUS, 3aMEIICHHUs, 0OOMEHa).

Xumuueckuil IKcnepumenm:

3HAaKOMCTBO C XHWMHYECKOW TOCYAOW, MpaBwiaMu pabOThl B JabopaTtopuul u
npuémMamu oOpalieHust ¢ JabopaTopHbBIM O00OpYIOBaHUEM, H3YYEHHE W OINUCAaHUE
(U3UYECKUX CBOMCTB 0Opa3I[0OB HEOPTaHWUYECKUX BEIIECTB, HAOMIOJACHHE (U3HUUECKUX
(nyaBieHue BOCKa, TassHUE JIbJa, paCTUPaHUE caxapa B CTYIIKE, KUIIEHUE U KOHJICHCAIIMs
BOJAbl) M XUMHUYECKUX (TOpEeHHUE CBEYM, [POKAJMBAHHE MEIHOM MPOBOJIOKH,
B3aMMO/JICHCTBUE MeJla C KHCIOTOM) SIBJICHWUH, HAOJIIOJEHUE U ONHCAHUE NPU3HAKOB
MPOTEKAHU XUMHUYECKHX peakuui (pas3lioKeHUEe caxapa, B3aUMOJECHUCTBHE CEpPHOM
KHUCIIOTBI C XJopuaoM Oapusi, pasnoxkenue ruapokcuna menu (II) mpu HarpeBanuwm,
B3auMO/IeiicTBUE Xeme3a ¢ pactBopoM conu meau (1), uzyuenue cnocoboB pazaeneHus
cMeceil: ¢ TIOMONIbI0O MarHuTta, (UIBTPOBAHWE, BHIIAPUBAHHE, JTUCTUJUISAINA,
xpomaTorpadusi, MpPOBEIEHNE OYHCTKU IMOBAPEHHOW COJHM, HAOIIOJIEHWE M OIHCaHUE
pe3yJabTaTOB MPOBEICHUSI ONBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl,
co3ZlaHue MoJiesiel MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaskuHelne npeacraBuTe/ I HEOPraHMYECKUX BeLeCTB

Boznyx — cMmech razos. Coctas Bo3yxa. Kucioposa — 3€MEHT M IPOCTOE BEILIECTBO.
Haxoxzaenue kuciopoaa B mpupoje, pusmueckue U XUMHUUYECKHE CBOMCTBa (peakiuu
roperus). Oxcupapl. Ilpumenenue kucnopoga. CrnocoObl MOJNy4YeHHs] KHCIOpOAa B
nabopaTopuu ¥ TpoMbIIUIeHHOCTH. KpyroBopor kuciopoga B mpupoxe. O30H —
AIJIOTPOTTHASI MOTU(BUKAIIHS KUCIOPO/IA.



TemnoBo#t 3 pekT XuMUYECKOl peaklunu, TEPMOXUMUYECKHE ypaBHEHUS, 9K30- U
ASHAOTEPMUUYECKUE pPEaKIUU. TOIUIMBO: Yrojib U METaH. 3arps3HEHUE BO3/lyXa, YCUIECHUE
NapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bomopon — snemeHT m mpoctoe BemecTBo. HaxokneHuwe Bomopona B IpUpOXE,
¢u3nueckne M XMMHUYECKHE CBOWCTBA, NIPUMEHEHHE, CIIOCOOBI MosiydeHus. Kucinorsl u
COJIH.

Mounsipabiii 00bEM ra3oB. Pac4€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnueckue cBOMCTBa BoAbl. Boma xak pactBopurens. PactBopel. Hacslmennsie u
HEHACHIIIEHHbIE pacTBOPHI. PAacTBOPUMOCTH BellleCTB B BoJE. MaccoBas /10151 BELIECTBA B
pactBope. XuMHuecKkue cBorcTBa BoAbl. OcHOBaHMS. Poib pacTBOpoB B IpHUpPOAE U B
KU3HU 4esioBeka. KpyroBopoT Boibl B ipupo/jie. 3arpsi3HEHUE NpUpOIHbIX BoA. OXpaHa u
OUYHMCTKA MPUPOAHBIX BOI.

Knaccudukanus neopranndeckux coequHennii. Oxcunl. Kinaccudukanus OokCUa0B:
cosieoOpa3zyionie (OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEpHBIE) U HECOJIE0Opa3yIolIue.
Homenknarypa oxkcumoB. @u3znueckue M XMMUYECKHE CBOMCTBA OKCHIOB. llomydyenue
OKCHU/IOB.

OcnoBanus. Knaccudukaiuss ocHOBaHUHM: IMIETOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiarypa ocHoBanuil. PHU3WYECKHE W XHUMHUYECKHME CBOMCTBA OCHOBAHUI.
[TonydyeHue OCHOBaHUU.

Kucnorel. Knaccuduxamus kucnor. Homenknatypa kucinor. Pusuyeckue u
XUMHYECKHE CBOWCTBA KUCIOT. Psa aktuBHOcTH MetaiuioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Comn. Howmenknatypa coneil. ®dusnueckue M XHMHYECKHE CBOWCTBA COJIEH.
[Tosmyuenue codei.

['eneTndeckas CBs3b MEXAY KJIACCAMH HEOPTraHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEICIICHHE COACpPKaHMUs KHUCIOpOoAa B BO3JAyXE, IOIY4YEHHUE,
coOupaHue, pacno3HaBaHWE W HU3Y4YEHHE CBOWCTB KHUCIOpOJa, HaOI0JeHue
B3aMMO/JICHCTBUSI BEIECTB C KUCIOPOJOM M YCJIOBHS BO3HUKHOBEHMSI M IPEKpAILLEHUs
ropeHusi (moskapa), O3HaKOMJIEHHE C oOpa3laMu OKCHJIOB MU OIMCaHHE HX CBOMCTB,
NOoJy4YeHHe, COoOMpaHue, pacro3HaBaHWE M H3y4YeHHE CBOMCTB BoJopoja (ropeHwue),
B3auMojeiicTBue Bogopoaa ¢ okcumom wmeau (1) (BO3MOXHO HCMOIB30BaHUE
BUJIEOMATEPHUANIOB), HaOII0AeHHE 00Pa3OB BEIIECTB KOJIUYECTBOM | MOJIb, UCCIIEIOBaHUE
0COOEHHOCTEN PacTBOPEHMs BEIIECTB C Pa3IMYHOM pPacTBOPUMOCTBIO, NMPUTOTOBJICHHE
pacTBOPOB C ONPEIEIEHHON MAaCCOBOM J10JI€M PACTBOPEHHOTO BEIIIECTBA, B3aUMO/ICIICTBUE
BOJAbl C MeTaulaMM (HaTpueM ©  KajblieM) (BO3MOXKHO  HCIIOJb30BaHHUE
BUJICOMATEpUAIIOB), HCCIIEJJIOBAHWE OOpPa3ll0B HEOPraHMYECKHX BEIIECTB Pa3IUYHbIX
KJIaCCOB, HAOJII0ZIeHNE U3MEHEHHUSI OKPACKU MHAUKATOPOB B paCTBOPaXxX KUCIOT U IIEJIOYEH,
u3ydyeHue B3aumojencTBus okcuaa meau (II) ¢ pactBopom cepHOM KHCIOTBHI, KUCIOT C
METaJUlaMH, PpPEaKUWd HEeUTpanu3aluy, I[OJy4YeHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHME OJIHOTO METaJUIa APYTMM U3 PACTBOpA COJIM, PELIEHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o Teme «BakHelne Ki1acchl HEOPraHUYECKUX COCTUHEHHI.

IHepuoauueckuii 3akon u Ilepuoanueckas cucreMa XuMH4eCKUX dJjeMeHTOB /1.
N. MenaeneeBa. Crtpoennme aToMoB. XumuYeckasi CBA3b. OKHCINTEIBLHO-
BOCCTAHOBHTEJIbHbIE PeaKIMHU

[lepBbie MOMBITKH KiIaccU(PUKAUU XUMHUYECKUX dJieMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE U IIEI0YHO3EMENbHbIE METAIIJIbI, TaJIOT€HbI, UHEPTHbHIE
raspl). DJIIEMEHTBI, KOTOpble 00pa3yroT aM(pOoTepHbIE OKCUABI M THIPOKCHIBI.



[lepnonnueckuii 3akoH. llepumonnueckas cucreMa XMMHUYECKHUX DSJIEMEHTOB [l
U. MenneneeBa. Koporkonepuognas u uinHHONepuoaHas (opmbl Ilepuonnueckoi
cuctembl xuMudeckux aneMeHToB /. 1. Menneneesa. Ilepuoas! u rpynmsl. Ousndeckuii
CMBICIT ITOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX saep. M3orombl. OnekTponbsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XUMHUYECKUX 3MeMeHTOB l[lepmonnueckoi
cucreMbl [I. WM. MenneneeBa. XapakTEpUCTHKA XHMHYECKOTO DJJEMEHTAa IO €ro
nosioxeHunio B Ilepuonnueckoit cucreme . M. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHHUS paguyca aTOMOB XHMHUYECKHX  3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TPYyIIaM U MepUuoaaMm.

3nauenue llepuonuueckoro 3akona u Ilepuogmdeckod CUCTEMBI XHUMHUYECKHUX
AIIEMEHTOB JJIs pa3BUTHs HAYKU U NpakTuku. [[. 1. MeHnneneeB — y4€HbIN U IPaKIaHUH.

Xumuueckas  cBsizb. KoBaneHTHas  (MOJsipHas M HEMOJspHasi)  CBS3b.
DIEKTPOOTPULIATEIILHOCTh XUMHUUECKUX IJIEMEHTOB. MIOHHAs! CBSA3b.

Crenenp oxkwucieHusaA. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. lIpormecchr
OKHCIICHUS U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpa3loB BEIIECTB METAVIOB M HEMETaJIOB, B3aUMOJIECUCTBHE
TUIPOKCHAA IIMHKAa C pPAacTBOpPAMU KHUCJIOT M IIEJOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIIBHO-BOCCTAHOBUTENBHBIX peakuuid (TopeHue,
PEaKINU Pa3I0KEeHUS], COSTUHECHHUS).

Mescnpedmemmnoie cea3u

Peanuzamusi MeXNpeIMETHBIX CBs3ed NpH U3YYEHUM XUMHM B & Kjacce
OCYUIECTBIISIETCS Yepe3 UCIOIB30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHITHMA, TaK
U TOHSTHM, SBISIIOIIMXCS CHCTEMHBIMH JJII OTHAEJIBbHBIX NPEAMETOB ECTECTBEHHO-
HAay4YHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HAy4HbIN (akT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJau3, CHUHTE3, KJIacCU(pUKAIUsi, TMEePUOJAUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICJIINPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aToM, 3JIEKTPOH, NMPOTOH, HEHUTPOH, MOH, HYKJIHJ, HU30TOIIHI,
PaZIMOAaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKUI 3apsil, BEUIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBa, ra3, (pu3nueckue BETUYUHBI, €IUHUIIBI H3MEPEHHs, KOCMOC,
IJIaHEeThI, 3BE311b1, CoMHIIE.

buonorus: poTocunTe3, ABIXaHUE, OHOCHEpa.

['eorpadus: atmocdepa, ruapochepa, MUHEpalbl, FOPHbIE MOPOAbI, IOJIE3HBIE
HCKOTIa€MbI€, TOIJIMBO, BOJAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYeECKas peakuus

ITepnognuecknit 3akoH. Ilepuoguueckas cucremMa XMMHUYECKUX JJIEMEHTOB [l
N. MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHYECKHUX
AJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, KaIusl, KAJIBIUA U UX COCIUHEHUN B COOTBETCTBHUH C
MTOJIO’KEHUEM 3JIEMEHTOB B [leproanueckon CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUUECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT TUMNA KPUCTAIIMYECKON PEIIETKHA U BUJIA XUMUYECKOU
CBS3HU.



Knaccudukamms w HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. XUMHUYECKHE
CBOICTBA BEILIECTB, OTHOCAILIUXCS K Pa3IuYHbIM KjlacCcaM HEOPraHWYECKHX COEIMHEHUH,
TF€HETUYECKasl CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccupukanuss XuMUYeCKUX peakUuui MO pa3MyHbIM NpHU3HAKaM (10 4YuCIy U
COCTaBY Y4YaCTBYIOILMX B PEAKLIMHU BELIECTB, MO TEIIOBOMY 3(PQPEKTy, IO U3MEHEHUIO
CTENEHEeH OKUCICHUS XUMUYECKHUX JJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTajau3aropa). JK30- U SHIOTEPMHUUYECKHE PEAKLIUU, TEPMOXUMHUYECKUE YPAaBHEHUSI.

[TonsiTue o ckopocTH XuUMHUecKoW peakuuu. IloHstne o006 oOpaTUMbIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOTE€HHBIX U TeTEepPOreHHBIX
peakiusix. I[lonsatne o karanmse. [loHATHE O XUMHYECKOM paBHOBecHH. DaKTOPHI,
BIIMSIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUNU U ITOJIOKEHNE XUMHYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YPABHEHUN OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUH C UCIOIb30BAHUEM METO/1a AIEKTPOHHOr0 OajaHca.

Teopuss SIEKTPOJUTUYECKON JAUCCOUUALMU. OIJIEKTPOJIUTHI M HEAJIEKTPOJIUTHI.
Kartnonbl, aHuoOHBl. MexaHuU3M JAUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHIAMH
XuMHUecKkoi cBs3u. CteneHs auccorani. CUIbHbBIE U ClIa0ble AIEKTPOIHTHI.

Peakiuu wmoHHOro oOMEHa. YCJIOBHS MPOTEKaHUS PEAKIUA HOHHOTO OOMEHa,
MOJTHBIE ¥ COKpAIEHHBIE HOHHBIE YpaBHEHHS peakiui. CBONCTBA KUCIOT, OCHOBAHUU U
coJieil B CBETE NPENCTaBICHUN 00 AIEKTPOJIUTHUECKOW auccormanuu. KadecTBeHHbIE
peakuu Ha MOHBL. [loHsATHE O THApONIM3E CONEH.

Xumuueckuii IKcnepumenm:

03HAaKOMIICHHE C MOJIEIISIMU KPUCTAIUNIMYECKUX PEIIETOK HEOPTAHUYECKUX BEIIECTB —
METAJJIOB U HEMETAJUIOB (rpaduTa W ainMasa), CIOKHBIX BEIIECTB (XJOpUAa HATpHUs),
HCCIIEA0BaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIMK OT BO3CHCTBUS Pa3IMYHbIX
(GakToOpoB, HUCCIENOBAHUE AJIEKTPOINPOBOJHOCTH PAcCTBOPOB BEILIECTB, Ipolecca
JUCCOLIMAIIUN KUCTIOT, IIeJIouei U coyiel (BO3MOKHO HCIIOIb30BAaHUE BUIECO MAaTEPUAIIOB),
IIPOBEACHUE OMNBITOB, WUIIOCTPUPYIOIIMX MPU3HAKA MPOTEKAHUSI PEaKUUN HOHHOTO
obmena (oOpa3oBaHuE oOcajka, BBIJCICHHE Ta3a, 0OOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TNPHUMEPBl OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHue,
peaklUuy pPa3lOXKEHUs, COEIUHEHUsS), PpAacClO3HABAHWE HEOPraHWYECKUX BEILIECTB C
MTOMOIIIBIO KAYECTBEHHBIX PEAKIUI HA HOHBI, PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl M UX cOeIUHEHUS

OO6mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
creneH okucienus. CTpoeHrne u puU3nyYecKrue CBOWCTBA MPOCTHIX BEIIECTB — rajlOreHoB.
XUMHYECKHE CBOMCTBA Ha pUMeEpe XJlopa (B3auMOJEHCTBUE C METallJIaM1, HEMETaJUIaMH,
mesnoyamu). Xusopoogopon. ConsiHas KHCIOTa, XMMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JlelcTBue xjopa M XJIOPOBOAOPOJa Ha OpPraHu3M 4esloBeKa. Baxneniune
XJIOPUBI U UX HAXOKJICHUE B IPUPOJIE.

O61as xapakrepucTuka 31eMeHToB VIA-rpynnsl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoenne u GU3NIecKre CBONCTBA MPOCTHIX BEIIECTB
— KHCTIOpOJia U cepbl. AJUTOTPONHbIE MOAU(PUKALIUUA KHUCIOpOAa U Ccepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOJOPOI, CTpOEHHUE, GU3HUECKUE U XUMUYECKUE cBOMCcTBa. OKCHIbI
Cepbl Kak IMPEICTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KuCioTa, (QHU3MYECKHE U
XMMHYECKUE CBOMCTBA (00IIME KaK MPEICTaBUTENS Kilacca KHUCIOT U Crenu(UuyIecKue).
XUMHUYECKUE PEAKIUH, JIexkKAalllhie B OCHOBE IPOMBIIIJIEHHOTO CI10co0a MOMy4YeHUs CepHON
kucioThl. [Ipumenenue cepHoit Kucaotsl. Coau CepHOM KUCIOTHI, KAU€CTBEHHAS PEaKIIMs
Ha cynbpar-uoH. Haxoxknenue cepbl W e€ COCOMHEHHUH B MpHpoOJE. XUMHUYECKOE



3arpsi3HEHUE OKPY KAIOIIEH CpeJlbl COETMHEHUSIMU CEPBI (KUCIOTHBIE JOXKIM, 3arpsi3HEHNE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeAOTBPALLEHHS.

OO0mras xapakTepucTHka 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTEepHbIE CTENEHU OKHCIEHUs. A30T, paclpoCTpaHEHUE B MPHUpPOAE, (PU3HUECKHE U
XUMHu4eckue cpoiictBa. KpyroBopoT a3zota B mpupoae. AMMHaK, €ro (pusmdyeckue u
XMMHUYECKHE CBOICTBa, MoiayyeHue U npumeHeHue. Comu aMMOHMS, UX (hU3HUYECKUE U
XUMHUYECKHUE CBOICTBA, TpUMeHeHe. KauecTBeHHas peaklys Ha MOHBI aMMOHUS. A30THas
KHCJIOTA, €€ MoaydeHne, GU3nuecKrue 1 XMUMUYECKe CBOMCTBRA (001Me KaK IPeICTaBUTENS
KJlacca KHUCJIOT M crnenuduueckue). Vcrnonb3oBaHue HUTPATOB U COJEW aMMOHHS B
KayecTBE MUHEPAJIbHBIX YA0O0peHuil. XUMHUYECKOE 3arps3HEHHE OKpYXKarollel Ccpe.sl
COEIMHEHUSMU a30Ta (KHCIOTHBIE J0XKIHU, 3arpA3HEHUE BO3/1yXa, MOYBBI U BOJAOEMOB).
®ocdop, amnorponHeie Mogupukauuu pochopa, pusnueckue 1 XMUMUYECKHUE CBOIMCTBA.
Oxkcupa docdopa (V) u dochopHas kuciaora, GU3MUECKHEe U XUMHYECKHE CBOWMCTBA,
nonyuenue. Mcnonb3oBanue pocharoB B KauecTBE MUHEPAIBHBIX YA0OOPEHUM.

O61as xapakrepucTuka 31eMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHblE  CTENEHW  OKUCJICHHA.  YIVIEpOoZA, aJUIOTPONHBIE  MOAM(PUKAIMH,
pacrpocTpaHeHue B MNpupoae, (u3NYecKue M XUMHUYECKHE CBOWCTBA. AJcopOuus.
KpyroBsopot yrnepona B mpupoae. Oxkcubl yriaepoaa, ux (GpuU3M4ecKkue M XUMUYECKUE
CBOICTBA, JIEHCTBUE HA JKUBbIE OPTaHU3MBI, MTOJIYYEHUE U IMPUMEHEHHE. DKOJOTUYECKUE
npobJembl, CBsi3aHHBIE ¢ OoKcujoM yriaepoaa (IV), runmores3a rio6aabHOro MOTEIICHUS
KJIUMaTa, MapHUKOBBIN 3¢ dexT. YrompHas KucioTa U €€ conu, ux (Qusnyeckue u
XUMHUYECKHE CBOMCTBA, MOTyUYeHUE U MpuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-
uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauyanbHble TMOHATHUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHHSX
yraepoga (MeTaH, 3TaH, STWJIEH, AlETHIEH, 3TaHOJ, TJIULEPHUH, YKCYCHAas KHCIIOTA).
[TpupoHbIe HICTOYHUKH YTIEBOJOPOJIOB (YroJib, MPUPOAHBIN ra3, HEPThH), MPOIYKTH UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINLIEHHOCTH. [IoHATHE O OMOTOTHYECKH
BAXKHBIX BEILIECTBAX: JKMpaX, OenKax, yrieBojax — M HX POJU B YKU3HMU YEJOBEKa.
MarepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPIraHUYECKUX COEIMHEHUN.

Kpemuuii, ero gusndyeckne u XMMHUYECKHUE CBOICTBA, MOTYYEHUE U MPUMEHEHHE.
Coenunenust kpemHusi B npupoje. OOuue npencrabienus 00 okcuae kpemuus (IV) u
KpeMHueBol kucnore. CHIMKaThl, UX HMCHOJb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiimme crTpouTenbHbE MaTepuanbl: Ke€paMHKa, CTEKJIO, LIEMEHT, OeToH,
xene300eToH. [IpoGnembl 06€30MacHOrO HMCMOIb30BaHUS CTPOUTENbHBIX MaTepHalIoB B
IMOBCEIHEBHOM >KU3HU.

Xumuueckuil IKcnepumenm:

U3ydyeHUEe O00pa3l0oB HEOPraHWYECKUX BEILIECTB, CBONCTB COJSIHONW KHCIOTHI,
NPOBEJICHNE KAaYEeCTBEHHBIX pEeakUUi Ha XJIOPHUJ-MOHBI M HAOJIOJIEHHWE NPU3HAKOB MX
IPOTEKAHUSI, OTIBITHI, OTpaXKarole PU3NYECKUe U XUMUUYECKHE CBOMCTBA TaJIOTEHOB U UX
COeMHEHNH (BO3MOKHO MCTIOIh30BAaHHUE BIIEOMATEPHAIOB), 03HAKOMJICHHE ¢ 00pa3laMu
XJIOPUJIOB (TaJIOTE€HHUJIOB), O3HAKOMJICHME C oOpa3namMu cepbl U €€ COeIUHEHUSIMU
(BO3MOKHO HCIOJIb30BaHKME BHUACOMATEpHANIOB), HaOIOJEHUE Mpolecca OOyTrIIUBaHUS
caxapa IoJ IEUCTBUEM KOHILICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YYCHHUE XMMHUYECKUX
CBOMCTB pPa30aBIECHHONW CEpHOW KHCIOTHI, MPOBEJACHHWE KAYECTBEHHOW pEaKIMH Ha
cynbdar-uoH u HabOMIO/IeHUE MPU3HAKa €€ MPOTEKaHus, O3HaKOMJIEHUE ¢ (PU3NYECKUMU
cBoiicTBaMu azota, ¢ochopa M UX COCAMHEHHH (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEpUANIOB), O0pa3maMu a30THBIX U (HOCPOPHBIX YAOOpPEHHH, NOIyUYCHHE,



coOupaHue, paclio3HaBaHUE M U3Y4YEHHE CBOMCTB aMMHUaKa, IIPOBEJACHHE KAYECTBEHHBIX
peakuuii Ha MOH aMMOHHS U (ocdar-uOH W H3yueHUE MPU3HAKOB UX MPOTEKAHMUS,
B3aMMO/JICHCTBUE KOHILIEHTPUPOBAHHOM a30THOW KHUCIOTBI C Meablo (BO3MOXKHO
UCIIOJIb30BAHUE BUJIEOMATEPUATIOB), M3YUYEHHE MOJENEH KPUCTAIIIMYECKUX PEIIETOK
anmasa, rpadurta, ¢yiiepeHa, 03HaKOMJIICHHE C MPOLIECCOM aJICOPOLMHU PaCTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPONUCTBOM IMPOTUBOrasa, MoJiydeHue, coonpanue,
pacro3HaBaHUE M H3YyYECHHE CBOWCTB YIVIEKMCIIOIO ra3a, IPOBEICHUE KadyeCTBEHHBIX
peakuuii Ha KapOOHaT M CWJIMKAT-MOHBl M H3Y4YEHUE IPU3HAKOB MX MPOTEKAHHUS,
O3HAaKOMIJICHHME €  NPOAYKUHMEW  CUJIMKATHOW  NIPOMBILUIEHHOCTH,  PEIICHUE
AKCIIEPUMEHTANIBHBIX 3a/1a4 0 TeMe «Ba)kHelllne HeMEeTaJJIbl U KX COEIUHEHUSD.

MeTaJuibl M UX COCAUHEHUS

OO01mas XxapakTepucTHKa XMMUYECKHUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUHU HX
nonoxkenus B Ilepuognueckon cucreMe xumuyeckux aiemeHToB [l. 1. Menneneesa u
ctpoeHust aromoB. CTpoeHue MeTauioB. Meraminyeckas CBsI3b M MeTaJUIMYecKas
KPUCTAJUIMYECKAsA PEMIETKA. OJIEKTPOXMMHUYECKHM pAd  HANPSDKEHUM  METAJUIOB.
duznyeckue U XUMUYECKHE CBOKWCTBA MeTalioB. O0IIKe CrioCOOBI MOTYYEHUST METAILIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOoppo3uu. CriiaBbl
(cTamp, 4yTyH, IIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY ¥ MPOMBILIIIEHHOCTH.

[[{erounsle MeTayubl: noJIOkKeHUWE B llepuonnueckol cucTeMe XUMHUYECKHX
sanementoB [[. W. MenneneeBa, CTpO€HHE HX aTOMOB, HAaXOXICHUE B MPHUPOJIE.
dusnyeckue W XUMHYECKHE CBOMCTBa (Ha mpuMmepe Harpus U Kamus). OKcHIbl U
TUAPOKCUABI HATpus U Kanus. [[puMeHenne nenoyHbIX METAIIOB U UX COCTMHEHUM.

[IlenoyHO3EMENBbHBIE METAJIIBI MATHUM M KaJbLUN: TON0XeHue B [lepuoanueckon
cucreMe XuMuieckux 3naeMeHToB . M. MenaeneeBa, cTpoeHUE UX aTOMOB, HAXO0XKACHUE
B npupozae. Puznueckne M XUMUYECKHE CBOMCTBA MarHus M Kaublus. Baxneumme
COCMHEHUSI KanbIus (OKCHUI, TUAPOKCHA, coiik). KECTKOCTH BOABI M CHOCOOBI €&
YCTpaHEHHUSI.

AmomuHui: nojoxenue B lleproanyeckol cucTteMe XMMUYECKHX 3JIEMEHTOB /JI.
H. MenneneeBa, CTpOCHUE aTOMa, HAXO0XKACHUE B Ipupoje. PU3ndecKne U XMMHUYECKUE
CBOICTBa AIIOMHUHUSA. AM(OTEpHbIE CBONCTBA OKCHA U THAPOKCUIA aTFOMUHHUS.

Kenezo: monoxenue B Ilepuoanyeckor cCUCTEME XHUMHUYECKUX 3JIEMEHTOB JI.
W. MenpneneeBa, CTpOEHUE aTOMa, HAXO0XKACHUE B Ipupoje. PU3ndecKne U XMMHUYECKUE
cBoMcTBa xene3a. Okcuapl, ruapokcuabl U conu xenesza (I1) u xenesa (III), ux cocras,
CBOWCTBA U MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3liaMy METauIOB U CIUIaBOB, UX (U3MYECKUMH CBOMCTBaMH,
U3y4EHHE  PE3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  MCIIOJb30BaHUE
BHJICOMAaTEPHAJIOB), 0COOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KAJIBIIMSA M HATPUS C BOJIOMN
(BO3MO’KHO MCHOJB30BAHHUE BHJIEOMATEPUAJIOB), HUCCIEA0OBAHUE CBOMCTB KECTKOM BOJBI,
npolecca ropeHus kelie3a B KUCI0poJie (BO3MOXKHO UCIOJIb30BaHUE BUIEOMATEPUATIOB),
NPU3HAKOB NIPOTEKaHUS KAUECTBEHHBIX PEAaKIMil HA MOHBI: MAarHus, KaJblus, allOMUHUS,
nunka, xenesa (II) u xenesa (III), meau (1I), HaGnrogeHre W omucaHue MPOLIECCOB
OKpAIllMBaHMs TUIAMEHH MOHAMM HATpUA, KaJdus U KalblHs (BO3MOXHO HMCIOJIb30BAaHUE
BUJICOMATEpUANIOB), HCCIEIOBaHHE aM(OTEpHBIX CBOMCTB THAPOKCHIA ANIOMHHUSA U
TUAPOKCUA HUHKA, pEHIEHHE DKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxHeilne MeTanisl
U UX COCTUHEHUS.

XuMHA U OKpY:Kaolas cpeaa



BemectBa u Mmarepuansl B IIOBCEIHEBHOM JKM3HM 4eJIOBEeKa. be3omacHoe
UCMOJIb30BAHUE BEIIECTB M XUMHUYECKHUX peakuuil B ObiTy. IlepBas nomomps npu
XUMHYECKHUX 0KOT'aX U OTPaBJICHUSIX.

XYUMHYECKOE 3arps3HEHHE OKpYyXKaroled cpeasl (mpeaesibHas —JOMyCTUMast
KOHILIeHTpauus BemiecTB, naigee — I[IJIK). Ponp xumMum B pelieHHH 3KOJIOTHYECKUX
mpoOeM.

Xumuueckuii Ixkcnepumenm:

U3ydeHHe 00pa3lloB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJIMMEpHBIE
MaTepHuaJbl).

Mesxicnpedmemmnuie céasu

Peanmu3amuss MeXNpeIMETHBIX CBS3€d NpU HU3YYEHUM XUMHM B 9 Kiacce
OCYUIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYUYHbBIX OHITHM, TaK
U TOHATHUM, SIBISIIOIIMXCA CHCTEMHBIMU JUIsl OTHENIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE TIOHATHSA: Hay4YHbIN (akT, TMIOTE3a, 3aKOH, TEOPHs,
aHalu3, CHUHTe3, Kilaccu(uKauus, MNEpUOJUYHOCTh, HAOIIOACHNUE, DSKCIIEPUMEHT,
MOJICJIMPOBAHNE, U3MEpPEHHE, MOJIeNb, SIBIECHUE, MapHUKOBBIA 3((EKT, TEeXHOIOTHsd,
MaTepHabl.

®dusuka: marepus, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIUJA, U30TOIBI,
pPaZiMOaKTUBHOCTh, MOJIEKYJa, 3JEKTPUYECKUI 3apsi, MPOBOJHUKH, IOIYIPOBOJHUKH,
JTURJIEKTPUKH, (DOTOITIEMEHT, BEILIECTBO, TE€JIO, 00BEM, arperaTHOe COCTOSTHUE BEIECTBA,
ra3, pacTBOp, pPAacCTBOPUMOCTb, KpHUCTANIMYECKas pEIIETKA, CIUIaBbl, (U3NYECKUE
BEIMYMHBI, EIUHUIBI H3MEPEHHs, KOCMUYECKOE IPOCTPAHCTBO, IIIAHETHI, 3BE3MBI,
Connue.

buonorus: ¢Qorocunres, abixaHue, Ouochepa, HIKOCUCTEMA, MHUHEPAIBHBIC
yA00pEHUs, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, IUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaibl, TOPHbIE IMOPOJBI, MOJE3HBIE
MCKOIIaeMbI€, TOIUIMBO, BOJHBIEC PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHUS IMPOTrpaMMbl OCHOBHOI'O 001Iero oOpa3oBaHus
JOCTUTAIOTCA B XoA€ OOydYeHusT XWMUU B €IWHCTBE YYEOHOW W BOCIUTATEIHHOU
JeSITETFHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUICKUME COIMOKYJIBTYPHBIMH U
JYXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHSITHIMU B OOIIIECTBE MTPaBHJIaMU M HOPMAMHU
HOBEJICHUS U CIIOCOOCTBYIOT IIpOLEcCcCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMAIN3ALNN
00yJaroIuXC.

JImaHOCTHBIE pe3yIbTaThl OTpaXkaroT TOTOBHOCTD 00yYarommxcs
PYKOBOJCTBOBATbCSI CUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OPHEHTAlUl U pacHIMpeHHe
OTIBITA JICSITETFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) naTpMoOTHYECKOr0 BOCIUTAHMSA:

[IEHHOCTHOTO OTHOILIEHHUS K OTEUECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY HU
HayYHOMY HacJeIuI0, MOHUMaHUs 3HaUeHUsI XUMHUECKON HayKU B )KU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIIAJETh JIOCTOBEPHOM HMH(OpMamuell o MepesoBbIX
JTOCTI)KCHUSAX M OTKPBITHSIX MHUPOBOW M OTCUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B
HaYYHBIX 3HaHUAX 00 yCTpoicTBE MUpa U OOILECTBA;

2) rpa:kIaHCKOr0 BOCIIMTAHUSA:

NPEJCTABICHHS O COIMATBHBIX HOPMAaX M MPABUIIAX MEKIMIHOCTHBIX OTHOIICHUH B
KOJIJICKTUBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, yueOHO-
UCCIIEZIOBAaTEIbCKOM, TBOPUECKOM M JpyrMx BHAAX JAEATEIbHOCTH, T'OTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JI€ATEIbHOCTH IPH BBIITOJIHEHUH YUYE€OHBIX, [I03HABATENIbHBIX
3a/a4, BBIMOJIHEHUN XHUMHUYECKHX OSKCIIEPHMEHTOB, CO3JaHUHM YUYEOHBIX MPOEKTOB,
CTpEMJICHHSI K B3aMMOINOHMMAHHIO M B3aUMOIIOMOIIM B Ipolecce 3ToH ydeOHOM
JeSITETFHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEACHUE U MOCTYIIKM CBOMX TOBApPHUIIICH C
MIO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBHIA MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHUECKUE TPEJCTABICHUSI O BEIIECTBE M XWMHUYECKOW peaKIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOIINE OCHOBY ISt
NOHMMAaHUS CYIIHOCTH HAy4YHOW KapTHHBI MHpa, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3AUMOCBS3AX U€JIOBEKa C MPUPOAHOI cpenoil, o
POTM XUMUH B TTO3HAHUH ITHX 3aKOHOMEPHOCTEH;

N03HABATEIHHBIE MOTHBEI, HAMPABJICHHBIC HA MMOJIYYEHUE HOBBIX 3HAHHH 110 XHMHH,
HE00XO0AUMBbIE i1 OOBSICHEHUsI HAOII01aeMBIX MPOLIECCOB U SIBICHUH, MO3HABATEIbHOH,
UH(POPMAIIMOHHON M YUTATEIbCKOW KYJIBTYphI, B TOM YHCIJI€ HABBIKOB CaMOCTOSTEIbHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON JINTEPATYPOU, TOCTYITHBIMU TEXHUYECCKIMH
cpeacTBaMu WH(GOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K 00YUYSHHIO U MO3HAHUIO, JIF0003HATEILHOCT, TOTOBHOCTh U CLIOCOOHOCTH
K caM000pa30BaHUIO, MPOEKTHON M UCCIEIOBATENbCKON NEITENbHOCTH, K OCO3HAHHOMY
BHIOOpY HAIPaBICHHOCTH M YPOBHS O0YUYCHHSI B TATbHEHTIIEM;

4) popmupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHHUE IEHHOCTH XU3HU, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3JIOPOBBIO,
YCTaHOBKHM Ha 3JIOPOBBIA 00pa3 KU3HU, OCO3HAHUE TOCICICTBUIA U HETPUATHE BPEIHBIX
npuBblYeK  (YMOTpeOJieHUs  alKOToJis, HAapKOTHUKOB, KypeHHs), HEO0OXOIUMOCTH



coOuroIeHus TpaBwIT 0€30MaCHOCTH NP 00PAIEHUH C XUMUYECKUMU BEIIECTBAMU B OBITY
Y pPEaJIbHOU JKU3HY;

5) Tpya10BOr0o BOCIIUTAHUSA:

MHTEpEC K MPaKTUYECKOMY H3Y4YeHHIO Ipodeccuid U Tpyaa pa3iudyHOro poja,
YBaXEHUE K TPYJLy M pe3yJibTaTaM TPYIOBOW NEATEIbHOCTH, B TOM YHUCIIE HA OCHOBE
NPUMEHEHHs] MPEAMETHBIX 3HAHUM MO XMMHHU, OCO3HAHHBINA BBIOOp MHIMBUIYaTbHOMN
TPAaCKTOPUU TPOAOCKEHHS] O00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTM K XHMMHH, OOILECTBEHHBIX MHTEPECOB M NOTPEOHOCTEH, YCHEIIHON
npo(eCCUOHAIBHOM JAEATEIbHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHMH, TOTOBHOCTh
allalTUPOBAThCS B IPO(ecCHOHATIBHOMN CpPEIE;

6) 3K0J10rM4eCcKOro BOCIUTAHUSA:

AKOJIOTMUECKH 11€J1ec000pa3HOe OTHOUIEHUE K MPUPOJIe KaK MCTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYIIECTBOBAaHHS, NMOHMMaHUE LIEHHOCTU 3J0pPOBOTO U 0O€30IacHOro
oOpa3za U3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (HU3MYECKOMY U
NICUXMYECKOMY 3JI0pOBbIO, OCO3HAHHME IIEHHOCTU COOJIIOJICHHUS NpaBHil 0€30MacHOTO
NOBEJICHUs IpU paboTe ¢ BEIIECTBAMM, a TAKXKE B CUTYaLUAX, YTPOXKAIOLINX 3/I0POBBIO U
JKU3HHU JIIOAEH;

CIOCOOHOCTU MPUMEHSTh 3HAHMUSI, [TOJIy4aeMble P U3YUEHUH XUMUH, IS PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXXAWOWIEW NPUPOAHON CpPENOH, Ui IOBBIIICHUS YPOBHS
HKOJIOTUYECKON KyJIbTYpPbl, OCO3HAHMS TJI00aJIbHOTO XapaKkTepa SKOJIOTHYECKUX MpodsieM
U IyTeH uX peleHus ocpeiCTBOM METOA0B XUMHH, SKOJIOTUYECKOTO MBIIIUIEHUS, YMEHUS
PYKOBOJICTBOBAThHCS UM B TIO3HABATEIbHON, KOMMYHUKATUBHOM M COLMANIBHON IIPAKTHUKE.

METAINIPEJIMETHBIE PE3YJIbTATDBI

B cocTtaBe MeTanpeMeTHBIX PE3yIbTaTOB BBIACISIOT 3HAYUMBIE 1J1s1 (GOPMUPOBaHUS
MHPOBO33PCHHS OOIICHAYYHbIC TOHATHS (3aKOH, TEOpHs, NMPHUHIMII, THUIOTe3a, (akT,
CHUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOPhIE HCIOIb3YIOTCS B €CTECTBEHHO-
HAay4YHBIX YUYEOHBIX MpEeAMETaX U TMO3BOJIAIOT Ha OCHOBE 3HAHWN M3 JITHX MPEAMETOB
dbopMHUpOBaTh MPEACTABICHUE O IEJIOCTHOW HAYYHON KapTHHE MUpPa, U YHUBEPCAIbHBIC
y4eOHbIe JeHCTBHS (MO3HABaTENbHBIE, KOMMYHHUKATUBHBIC, DPETYISATHBHBIC), KOTOPHIE
obecrnieunBaroT (GOPMHUPOBAHME TOTOBHOCTU K CaMOCTOSATEIHBHOMY IIJITAHUPOBAHUIO U
OCYILIECTBIICHUIO yUeOHOU JeATeTLHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eCTBUSA

ba3oBble Jlornuyeckue aeicTBUA:

YMEHHUS HMCIOJIb30BaTh MPUEMBI JTOTMUYECKOTO MBIIIUICHHUS TIPU OCBOEHUU 3HAHUM:
PacKpbIBaThb CMBICI XUMHUYECKHUX TMOHSITHUH (BBIACIATh WX XapaKTEpHBbIC IPU3HAKH,
yCTaHABJIWBAaTh B3aUMOCBS3b C JIPYTUMU TOHSTHUSMH), HUCIOJIB30BaTh MOHSATHS IS
OOBSICHEHUSI OTACNbHBIX (PAKTOB M SIBICHUMN, BHIOMpPATh OCHOBAHMS W KPUTEPUU IS
KJIacCUPUKAIIMKM XUMUYECKUX BEIIECTB W XUMUYECKHX peaKIui, yCTaHABIMBATh
MPUYNHHO-CIICJCTBEHHBIC CBSI3U MEXAY OOBEKTaMH H3yYCHHUS, CTPOUTh JIOTUYECKUE
paccyxaeHusi (MHIyKTHBHBIC, JACAYKTHUBHBIC, [0 aHAJOTUM), J€JaTh BBIBOJABI U
3aKJIFOYECHUS

YMEHHE TPUMEHATh B Mpoliecce TMO3HaHUS TNOHATUA  (IpeAMETHbIE U
MeETaIrpeIMETHbIE), CUMBOJUYECKHE (3HAKOBBIE) MOJIETH, HCIOIb3yEeMble B XHMUH,
peoOpa3oBbIBaTh IIMPOKO TMPUMEHSIEMbIE B XUMHUU MOJICIbHBIC TPEACTABICHUS —
XUMUYECKHUI 3HaK (CMMBOJI AJIEMEHTA), XUMUUeckas (popMyia U ypaBHEHHUE XUMUUYECKOU
peaKkiuyu — MpU penieHuH y4eOHO-TIO3HABATENBHBIX 33/1a4, C YYETOM ITHX MOJEITBHBIX



IPEJCTABICHUI BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH H3Yy4aeMbIX
O0BEKTOB — XMMMYECKHMX BEIIECTB M XUMHUYECKHUX PEaKIHH, BBISBIATH O00IINe
3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHBIE CBSI3M W INPOTHUBOPEYUS B H3Y4aeMBbIX
npoueccax U sSBJICHUSX.

Bba3zoBble nccienoBarenbckue 1eHCTBHA:

YMEHHE UCIIONIb30BaTh IIOCTABIEHHBIE BOIIPOCHI B KAYECTBE NHCTPYMEHTA IIO3HAHUS,
a TaKKe€ B Ka4eCTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE NPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

npuoOpeTeHrne OomblTa MO0 IJIAHUPOBAHMIO, OpraHu3alMd M MPOBEIEHUIO
YUEHUYECKUX HKCIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0A0M IIPOIECCa, CAMOCTOSITEIBHO
IPOrHO3UPOBATH €ro Pe3yNbTat, (POPMYIHUPOBATh 000OIIEHNS U BBIBOBI IO pe3yIbTaTamM
IPOBEJIEHHOTO OIbITA, UCCIEA0BAHUSA, COCTABIIATH OTYET O MPOAEIAHHON padoTe.

PatGora ¢ undgopmanueii:

YMEHHUE BbIOMPATh, aHAJTM3UPOBATh U UHTEPIPETUPOBATH NH(DOPMAIIUIO PA3TUYHBIX
BUJIOB M (OpPM MpEACTaBICHMS, MOIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAYYHO-
HOMyJIApHasl JUTepaTypa XUMHUYECKOI'O COJEpKaHMs, CIPaBOYHbIE MOCOOUS, Pecypchl
WuTepHeTa), KpUTUYECKH OLIEHUBATh IPOTUBOPEUHBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHUE NPUMEHSTh Pa3JIMYHbIE METOAbl M 3ampoChl MpPU IOUCKE MU OTOOpE
MH(OPMALIMUA U COOTBETCTBYIOIINX JTaHHBIX, HEOOXOAUMBIX /JIsl BHIITOJIHEHUS YUYEOHBIX U
NO3HABATEIbHBIX 3a7lad ONPENEeIEHHOrO0 THIA, IPHOOpeTeHHe ombiTa B 00JacTu
UCIIOJIb30BaHUST  MH(OPMALIMOHHO-KOMMYHHMKAaTUBHBIX ~ TEXHOJIOTHM,  OBJaJIeHUE
KyJbTYPOW aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIIbHO
BBIOMPATh ONTUMAIBbHYIO (OpPMY NpeACTaBIeHUS HH(OpPMAlUU M WUIIOCTPUPOBATH
pelaemMble 3a/1a4l HECJI0KHBIMHU CXeMaMH, TuarpaMMaMH, Apyrumu popmMaMu rpaguxu u
X KOMOMHAIMSIMHU;

YMEHHE UCII0NIb30BaTh U aHATM3UPOBATH B IIpoLiecce YUEOHOM U UCCIIe10BATEIbCKON
NEeSITeIbHOCTH MHGOPMAIMIO O BJIMSHUU MPOMBIIUIEHHOCTH, CEJIBCKOTO XO3sicTBa U
TpPaHCIOPTa Ha COCTOSIHUE OKPY Karollel IPUPOIHOMN CpeIbl.

KoMMyHHKaTHBHBIC YHHBEpCaJIbHbIC YUeOHbIe 1eiiCTBUA:

YMEHHUS 3a/1aBaTh BOMNPOCHI (B XOJ€ Auajora U (WIH) AUCKYCCHUHU) MO CYIIECTBY
oOcyxaaeMoil TeMbl, (HOpPMyJIMPOBATh CBOU MPEIOKEHUS OTHOCHUTEIHHO BBIMOJIHEHUS
MPEJI0KEHHON 3a7a4u;

YMEHHS MPEICTaBIATh MONTYYEHHbIE PE3YNbTAaThl TO3HABATEIBHON JIEATEIbHOCTH B
YCTHBIX M TNHCbMEHHBIX TEKCTaX; JeJaTh NPE3CHTALMI0 PE3YyJbTaTOB BBIIOJHEHUS
XUMUYECKOTO JKCIepuMeHTa (1abopaTOpHOrO OMbITa, J1a0OpaTOpHOM paboThl MO
HCCJIEIOBAaHUIO CBOMCTB BELIECTB, YUEOHOIO MTPOEKTA);

yMEHHS  Y4eOHOro COTpPYJHHMYECTBA CO CBEpPCTHUKAMH B  COBMECTHOMU
NIO3HABATEIbHOW M HCCIEN0BATENbCKON NEATEIbHOCTH IPU PELIEHUU BO3HUKAIOIIMX
npo0sieM Ha OCHOBE yuéra OOIIMX MHTEPECOB M COIJIACOBAaHUS MO3MIMK (00CykaeHus,
OOMEH MHEHUSIMU, «MO3TOBbI€ IUTYPMbD», KOOpPJAMHAIIMS COBMECTHBIX JIEUCTBHIA,
oTpesieJieHne KPUTEPUEB 110 OLIEHKE KayecTBa BBHITIOJHEHHOM paboTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe JeliCTBHA:

YMEHHE CaMOCTOSTENbHO ONpEeNeisITh LeNu JEATeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJIATh, KOHTPOJMPOBATH W TPH HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO
NeSITEeNTbHOCTh, BBIOMpaTh Hanbonee 3((EeKTHBHBIE CMOCOOBI pPEIICHHUsS YYEeOHBIX H
MO3HABAaTEIbHBIX  33Jay, CAMOCTOSITENIBHO  COCTaBISATh MM  KOPPEKTHUPOBATH
IIPEUIOKEHHBINA AJITOPUTM JIEUCTBUM IIPU BBINOJHEHUM 3aJaHUKM C y4ETOM ITOIYYECHUS
HOBBIX 3HaHUM 00 wH3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OICHUBAThH



COOTBCTCTBHUC IIOJTYYCHHOT'O pPE3yJibTaTa 3asiBJICHHOM e, yMCHHUC HCIIOJIb30BATH H
AHAJIM3UPOBATH KOHTCKCTHI, IIPCIJIaracMbIC B YCIIOBHUHA 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe MMpCAMCTHBIX PC3YJIbTATOB II0 OCBOCHHUIO 00513aTEJIbHOTO COACPIKAHUA,

YCTAaHOBJICHHOTO JaHHOW (eaepanbHON padoueil MporpamMmoil, BBIACISIOT: OCBOCHHBIC
00y4YarolMMKCS HAY4YHbIC 3HAHUS, YMEHUSI U CHOCOOBI JEHCTBUM, crieupUuIecKue st
peIMeTHOM 00acTu «XUMUS», BUJIBI IEATETLHOCTH 10 TOTYyYEHUIO0 HOBOTO 3HAHUS, €T0
MHTEpIIpEeTAIN, MPeoOpa3oBaHUI0 M MPUMEHEHHIO B PA3IUYHBIX YUYEOHBIX M HOBBIX
CUTyaIUsX.

K xoniy oOydenuss B 8 kJjiacce nmpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:

pacKpbiBaThb CMBICI OCHOBHBIX XHUMHYECKMX IIOHATHHA: aTOM, MOJEKYJa,
XUMHUYECKUI DJIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPOJIHAsI), BAJIEHTHOCTb, OTHOCUTENIbHASI aTOMHas W
MOJIEKYJISIpHAsi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JI0JI1 XMMHYECKOIO AJIEMEHTa B COCIMHEHUH, MOJISIpHBIA 00BEM, OKCHJI, KUCIIOTA,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULIATEIBHOCTb, CTENEHb OKHMCIEHUS, XUMHYECKas
peaxius, KiIacCu(pUKalus peakiuii: peakiiui COeIMHEHUs, PeaKIMH Pa3oKeHus,
peakuuy 3aMelIeHUusl, pPeakluu OOMeHa, 3K30- M SHIOTEPMHUYECKUE DPEAKIUH,
TEIIOBOM 3P (EeKT peakuuu, sIpo aToMa, AICKTPOHHBIM CIION aToMma, aTOMHAas
opOuTalb, paguyc aToMma, XHMHYECKas CBS3b, MOJSPHAsT U HEMoJspHas
KOBaJICHTHAs! CBsI3b, HOHHAS CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas A0
BeIleCTBA (MPOIEHTHAS KOHIIEHTpPAIIUs) B PACTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATUNA U IPUMEHSTh 3TU
MOHSITHSI TIPY OTIMCAHUH BEIIECTB U UX MPEBPAICHHUI;

UCIIOJIb30BATh XMMHUYECKYI0 CHUMBOJIMKY Ul COCTaBJi€HHMsS (OpMyJl BELIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLU;

OTIpeNIETsATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEICHb
OKHCIICHUS 3JIEMEHTOB B OMHApPHBIX COEAMHEHUSX, MPUHAIJICKHOCTh BELIECTB K
OnpeeIiEHHOMY KJlaccy COeQUHEHU mo ¢opMmynaMm, BHJI XHUMHYECKOW CBSA3U
(KOBaJICHTHAsl U MOHHASI) B HEOPTaHUYECKUX COCIUHEHUSX;

packpeiBaTb  cMmbicn  Ilepuommueckoro  3axkoHa  J[. WM. Menneneesa:
JEMOHCTPUPOBATh  [OHUMAHUE  TMEPUOAMYECKOW  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B [lepuonnyeckoil cucrteme, 3aKOHOB
COXpaHEHMsI Macchl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTIO
y4eHUsl, 3aKoHa ABOTaIpO;

ONMMCHIBaTh M XapaKTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoir cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas MoArpynmna (A-rpymnmna)» u
«mobounas moarpynna (b-rpymma)», Manble U GoJbIIKE MEPHOABI, COOTHOCUTH
o0o3HayeHusi, KoTopble uMerTcs B Tabnune «llepuoanueckas cucrema
xumudeckux sneMeHtoB [[. U. MenzaeneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sApa, o0Ilee 4HCIIo
JIEKTPOHOB U PacHpeIeI€HUE UX TI0 AIEKTPOHHBIM CIIOSIM);

KJacCU(UUUPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHWYeCKHe BEIIECTBa,
XUMHUYECKHE peakinu (110 YUCITY U COCTABY YYaCTBYIOUIMX B PEaKLUU BEUIECTB, 110
TEII0BOMY 3 exTy);



XapaKTepu30BaTh (OMUCHIBATH) O0IIME XUMUUECKUE CBOMCTBA BEILIECTB PA3JIMUHbBIX
KJIACCOB, TMOATBEpXAasi ONUCAaHUE TMPUMEPAMH MOJIEKYJSIPHBIX YpaBHEHUU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIHIA;

IPOrHO3MPOBAThH CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT UX KaYECTBEHHOI'O COCTABa,
BO3MO>XHOCTHU IIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3JIMYHbBIX YCIOBHSIX;
BBIUUCIISITE OTHOCHUTENbHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTAa MO (opMyJie COEAUHEHUS, MACCOBYIO
JIOJIF0 BELIECTBa B PacTBOPE, MPOBOAMTH PACUETHI MO YPABHEHUIO XMMHUYECKON
peakuuu;

IPUMEHSITh OCHOBHBIE OIIEPAIl MBICIIUTEIBHON AEITEIbHOCTH — aHAJIN3 U CUHTE3,
cpaBHEHHE, 0000IIeHNe, CHUCTEMaTU3alul0, KIaCCU(PUKAIUIO, BBISBICHHE
NPUYMHHO-CIIECTBEHHBIX CBS3€U — /111 U3yUEHUS CBOMCTB BEILIECTB U XMMHUECKHX
peakiuii, eCTECTBEHHO-HAay4YHbIE METOJIbI MO3HAHUS — HAOJIO/ICHHEe, U3MEpPEHHE,
MOJICIUPOBAHUE, SKCIIEPUMEHT (pEasIbHbIA U MBICJICHHBIN);

CleloBaTh MpaBWIaM TMOJb30BAaHUS XUMHYECKOW MOCYIOH M J1a00paTOPHBIM
000pyZI0BaHKEM, a TAKXKE MPaBUIIaM OOpPAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIHUSIMH 110 BBIMOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB IIO
MOJIYYEHUI0O W COOMpaHMIO Ta3000pa3HBIX BEHIECTB (BOJOPOJAa U KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OINpPEAEIEHHON MAacCOBOM [JOJIEM PAaCTBOPEHHOIO
BEIIECTBA, IUIAHUPOBaTh W MPOBOJUTh XHUMHUYECKHE OJKCIEPUMEHTHI II0
pacro3HaBaHUIO PACTBOPOB IIEJI0UEH U KUCIOT C TOMOUIBIO MHIUKATOPOB (JIAKMYC,
¢deHnondranent, METUIIOPAHK U IPYTHUE).

K koHiy oOyuenuss B9 KJjacce nmpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS] YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KAaTHOH, AaHHWOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECcKas
peakuus, XMMHUYECcKast CBsI3b, TEIJIOBOU AP (EKT peakluu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIIEKTPOJIUTHYECKAs JTUCCOLMALINS,
peaKI HOHHOTO 0OMEHa, KaTaau3aTop, XMMUUYECKOE paBHOBECHE, 0OpaTuMble U
HeoOpaTuMbIe peakuuu, OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHbBIE peaxuuu,
OKHCIIUTEIb, BOCCTAHOBUTENIb, OKHMCIEHHME M BOCCTAHOBJICHHE, aJIOTPOIIHS,
aM(oTepHOCTh, XHUMHYECKas CBs3b (KOBAJICHTHAs, HMOHHAs, METAJTIMYECKas),
KpUCTAJNIMYECKash PelETKa, KOPpo3ns METaUIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKON
peakuuu, npeaenbHo aonyctumas konueHTpanus [1/IK Bemectsa;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATUNA U IPUMEHSTh 3TU
HOHSTHS IPU ONMCAHUM BEILIECTB U UX MPEBPAILLECHNN;

UCMOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJISi COCTaBJIEHUS (OPMYJ BEILECTB H
YPaBHEHUN XUMHUUYECKUX PEAKIUI;

ONpEeNiATh BAJIEHTHOCTb M CTENEHb OKHUCIEHUS XUMHUYECKUX DJEMEHTOB B
COEIMHEHUSAX Pa3IMYHOIO COCTaBa, IPUHAJIEKHOCT BEIIECTB K ONPEACIEHHOMY
KJIACCy COeIMHEHUH 1o popMyJiaM, BUJI XUMUYECKOM CBsI3U (KOBaJIGHTHAs, HIOHHAS,
MeTaJJIn4YecKasi) B HEOPraHUYECKUX COCTUHEHUSX, 3apsi MOHA MO0 XUMHYECKOH
dopmyre, xapakTep cpeasl B BOJHBIX PacTBOpPax HEOPTraHMUECKHUX COEIUHEHHH,
THUI KPUCTAIIINYECKON PEIIETKM KOHKPETHOI'O BEILIECTBA;

packpsiBaTh  cMmbici  [lepuogmueckoro 3akona JI. WM. MenneneeBa u
JIEMOHCTPUPOBATH €r0 MOHUMAaHHEe: OMHMCHIBATh M XapaKTepPU30BaTh TAOIMYHYIO
dopmy Ileprogmueckoil cuCTeMbl XMMHUYECKHUX DJIEMEHTOB: Pa3inyaTh MOHSITHS



«rnaBHas noArpynna (A-rpynmna)» u «nodounas noarpymnmna (b-rpynmna)», mainsie u
OosiblIME  MEPHUOABI, COOTHOCHUTH OOO3HAuU€HHs, KOTOpblE HMMEIOTCS B
nepuosndyeckord TabauIle, ¢ YHMCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsii sAApa, OOIIEe 4YHUCIO BJIEKTPOHOB H
pacnpeeieHne UX M0 3JIEKTPOHHBIM CII0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTHU
B U3MEHEHUH CBOMCTB JIEMEHTOB U UX COCIMHEHHUH B IPEJENax MaJbIX IEPHUOI0B
Y TJIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UUUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XMUMUYECKHE peakyu (110 YUCIy U COCTAaBY YYaCTBYIOIINUX B PEaKLMHU BEILECTB, 110
TEIIOBOMY 3¢ (eKTy, N0 HM3MEHEHHMIO CTENEeHEH OKUCICHUS XUMHUYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0IIME U CleUU(]PHUUECKHEe XMMHUYECKHE CBONCTBA
IPOCTBIX M  CJIOXKHBIX BEUIECTB, IOATBEP)KIAas OIUCAaHUE IpUMEpaMHu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUU COOTBETCTBYIOIMX XUMUYECKUX PEAKIIMIA;
COCTaBJIATh YPAaBHEHHUsSI SJEKTPOIUTHUECKOW IAUCCOLMALMU KUCIOT, IIeJoued u
COJIeH, IOJTHBIE U COKpAIIEHHbIE YPaBHEHUS peakluii HOHHOrO OOMeHa, ypaBHEHHUS
peakuuii, TOATBEPKIAIONIMX CYIIECTBOBAHUE T'€HETUYECKOW CBS3M MEXAY
BELIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MIOCPEICTBOM
COCTaBJICHHUS AJIEKTPOHHOr0 OajlaHca 3TUX PeaKIuii;

IPOrHO3UPOBATH CBOWCTBA BEUIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUS, BOZMOKHOCTH
NPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIUHCIIATH OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJISIDHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeIUHEHUs, MacCOBYIO
JIOJIF0 BEIIECTBa B PacTBOPE, MPOBOAMTH PACUETHI MO YPABHEHUIO XMMHUYECKOU
peaxkuuu;

co0moiaTh IpaBWJia TI0JIb30BAaHUS XUMHYECKOH MOCYyAOH U JIabOpaTOpHBIM
000pyZ0BaHMEM, a TAK)KE MpaBuiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKLIMSMH 110 BBIIOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB IO
MOJYYSHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOTO rasa);
IPOBOAUTH PEAKLUMH, MOATBEPKIAIOIIME KAaueCTBEHHBI COCTaB Pa3IMYHBIX
BELIECTB: PAacllO3HaBATh OMBITHBIM IyTEM XJIOPUI-, OPOMUI-, HOAU-, KapOOHAT-,
dochar-, cunukar-, cyabdar-, TUAPOKCHUI-UOHBI, KATUOHBI AMMOHHS U HOHBI
M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIINE B BOJHBIX PacTBOpPax HEOPraHMYECKHX
BELIECTB;

IPUMEHSTh OCHOBHBIE OIE€PaIli MBICIIUTEIbHON AESITEbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 00001IeHNe, CUCTEMATHU3alINIO, BbISIBICHNUE MPUYUHHO-CIIEACTBEHHBIX
CBS3€U — JUIA U3YYEHUs CBOWCTB BELIECTB U XMMUYECKUX PEAKLIUM, €CTECTBEHHO-
Hay4yHble METOJIbl TO3HAaHUS — HaONIOZeHHE, H3MEpEeHHe, MOJIEIUPOBaHUE,
AKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN).
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