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MNOACHUTEJIbBHAS 3AIINCKA

[TporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs COCTaBJI€HAa Ha OCHOBE TpeOOBaHUMN
K pe3ylbTaTaM OCBOEHHS OCHOBHOW 0OOpa30oBaTeNbHOW MPOTrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHus,
npeacraBieHHbix B PI'OC OO0, a takke Ha ocHOBe (pemepanbHOM pabouell mporpaMMbl BOCTIUTAHUS U C
y4€TOM KOHUEMIMU TMPerojaBaHusi ydeOHOro mnpeamera «XUMHS» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit deneparnumu.

[Iporpamma mo XxuMuu Ja€T MPEACTaBIEHUE O IIENAX, OOLIeH cTpaTeruu OOYy4YeHHWs, BOCIIMTAHUS M
pa3BUTHs OOY4YaIOIIUXCSl CPEACTBAMHM Y4EeOHOro TMpeAMEeTa, YCTaHABIMBAeT o00s3aTelbHOE MPEeIMETHOE
coJiep)KaHue, IpelycMaTpuBaeT paclpeesieHue ero o KiaccaM U CTPYKTYpUPOBAaHUE 110 pa3jesiaM U TeEMam
[IporpamMMbl [0 XWUMHH, OIPEAENSIeT KOJIUYECTBEHHbIE M KAaYECTBEHHBIC XapaKTEPUCTUKH COJEpIKAHUSA,
PEKOMEHAYEMYIO TIOCIIEA0BATENBHOCTD U3YUEHHSI XUMHUU C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTUKU Yy4eOHOTO IMpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00YYaroIIUXCs, ONpeAesieT BOZMOXKHOCTH
npeaMeTa s peanu3anui TpeOoBaHuN K pe3ylibTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTEIbHOM MTPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, a TaKxke TpeOOBaHUN K pe3yabTaTaM OOY4YeHHs] XUMUH HAa YPOBHE
Hesnel M3ydeHus IpeaMeTa U OCHOBHBIX BUJOB yue€OHO-IIO3HABATEIbHOW AEATEIbHOCTH OOYy4aroLIerocs Io
OCBOGHUIO YUeOHOTO CO/IePIKAHMUS.

3HaHWE XHMHUHU CIY)KAT OCHOBOW JUIs (OPMHPOBAHUS MHPOBO33PEHHUS OOY4alOMIErocs, €ro
NPEJCTAaBICHU O MAaTepUalbHOM €IUHCTBE MHpPA, BAXHYIO pOJIb UIpaloT (QopMHUpyeMble XUMHUEH
IPEJICTaBICHNUS O B3aMMOIIPEBPALICHUSX PHEPIMU U 00 SBOJIIOLMU BEIIECTB B MPUPOJIE, O MYTSIX PELICHUS
I00ANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS 4YEJIOBEUECTBA — CBHIPHEBOM, DHEPreTUYECKOM, MUIIEBOW H
HKOJIOTHYECKON 0€30MacHOCTH, PoOIIEM 3IpaBOOXPAHEHUS.

N3yuenune xumunu:

CHOCOOCTBYET pear3aliy BO3MOKHOCTEH /Il CaMOpa3BUTHS U (POPMUPOBAHUS KYIbTYPHI TMYHOCTH, €€
o0mieit u pyHKIIMOHATBHOM TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHpPOBaHHE MBIIIJIEHHUS U TBOPUYECKUX CHOCOOHOCTEHN 00ydaromuXxcsi, HABBIKOB UX
CaMOCTOSITENIbHOW ~ y4eOHOM  JedTeNbHOCTH, OSKCIEPUMEHTAIbHBIX U  MCCIEJ0BATENbCKUX  YMEHHH,
HEOOXOUMBIX KaK B [TOBCEIHEBHOM JKU3HM, TaK U B IPOPECCHOHATBHON JEeSITENbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAy4YHOTO MBILIUIEHHUS, 3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIsja Ha
€MHCTBO MPUPOJBI U YEJIOBEKA, SBJIIETCS OTBETCTBEHHBIM ATAoOM B ()OPMHUPOBAHUM €CTECTBEHHO--HAYyUYHOU
IPaMOTHOCTH 00Y4YarOLIUXCS;

crocobcTByeT (OPMHUPOBAHMIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
IpUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOrMYECKOe 00pazoBaHue 00yUyaroInuXCsl.

JlanHble HampaBieHHMsT B OOy4YE€HHUU XHUMHUHU OOECIEUMBAIOTCA CHEUMPHUKON coaepkaHHus ydyeOHOro
npeaMeTa, KOTOPBIM SBIISETCS IMEAarorMueckd aJalTHPOBAHHBIM OTpakeHHEM 0a30BOM HaykW XHMUHU Ha
OIPENICIIEHHOM JTalle €€ Pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOT'O 00I11er0 00pa30BaHusl OPUEHTUPOBAH Ha OCBOCHUE 00YUarOIIUMUCS
CHUCTEMBbl MEePBOHAYAJIbHBIX MOHATUNH XHMHUH, OCHOB HEOPraHMYECKOW XHUMHHM W HEKOTOPBIX OTAEIbHBIX
3HAYMMBIX IOHATUN OPraHUYECKON XUMHUHU.

CrtpykTypa coaepxaHHsl MporpaMMbl 0 XUMUU CHOPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJXoja K €&
n3ydeHnto. CozeprkaHnue CKIIapIBacTCs U3 CUCTEMBI IOHATUH O XUMUYECKOM JIEMEHTE U BELLIECTBE U CUCTEMBI
HNOHATUH O XUMHUecKoM peakuud. OOe 3TH CHUCTEMBl CTPYKTYpPHO OpraHM30BaHbl M0 MPUHIUITY
NIOCJIEA0BATENBHOIO Pa3BUTHUS 3HAHUIN HAa OCHOBE TEOPETUUECKUX MIPEICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J{. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMHY;

— YYEHHS O CTPOEHUH aToMa U XUMUYECKOHN CBS3H;

— MpeACTaBIEHUH 00 NEKTPOIUTHIYECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HaHUS PAcCMaTPUBAIOTCS Ha OCHOBE SMIMPUYECKH IOJYYEHHBIX U OCMBICIEHHBIX
(daxTOB, Pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOTO YPOBHSA K IPYrOMY, BBINONHAA (DYHKIMHU OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEN MPAKTUYECKOTO PUMEHEHHUS U TTOJTYyYEHUS U3y4aeMbIX
BEIIECTB.

OcBoeHue mnporpaMMmbl MO XHMHHU CHOCOOCTBYET (OPMUPOBAHUIO TPEACTABICHUS O XUMHYECKOU
COCTABJIAIOLIECH HAy4YHOM KapTUHBI MHUpa B JIOTHKE €€ CUCTEMHOM IPUPOJIBI, LICHHOCTHOIO OTHOLICHUS K



Hay4YHOMY 3HaHUIO U METOJlaM IO3HaHUs B HayKe. M3ydeHne XUMuu NpoOUCXOAUT ¢ IPUBJICUCHUEM 3HAaHUM U3
paHee 3y4eHHBIX YUeOHBIX TpeaMeToB: «OKpyxatoumii Mupy, «buonorus. 5—7 xknaccei» u «Pu3mka. 7 Kjacey.

[Tpyr u3yyeHHH XMMHUHU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMHUYECKOW HAyKH Kak O0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IMPAKTUUYECKON MAESITEIbHOCTH YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpbI. 3a/1a4a yueOHOT0 MpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XMMUYECKUX 3HAHUNA —
BOKHEHIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETHYECKHX TOJOKEHUH, JOCTYHHBIX 0000IIeHui
MHUPOBO33PEHUYECKOI0 XapaKTepa, si3blKa HayKH, B IPUOOILEHNH K HAyYHBIM METOaM [O3HAHUS IPU U3YyYEHUHU
BEIIECTB M XUMUYECKUX peaKkiuii, B GOPMUPOBAHUH U PAa3BUTUHU MO3HABATEILHBIX YMEHUHN U UX MIPUMEHEHUU
B y4eOHO-IIO3HABATENbHOM M y4eOHO-MCCIIEA0BATENbCKON JEsTeIbHOCTH, OCBOCHHUU MpPaBMJI OE3011aCHOIO
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[Tpy n3yyeHnn XMMUU Ha YPOBHE OCHOBHOT'O O0OIIEr0 00pa30BaHus BaXKHOE 3HaYEHHUE PUOOPEIH TaKue
LeJIH, KaK:

— (opMupoBaHHE HUHTEUIEKTYyaJbHO Ppa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY MPHUHATUIO pPEUICHUH, CIOCOOHON aJanTHpOBaTbcs K OBICTPO
MEHSIFOILMMCSI YCIIOBHSIM KHU3HH;

— HamnpaBJICHHOCTh OOy4YEHHUS Ha CHCTEMATHYECKOe MPUOOIIEHHE 00Y4arolUXcs K CaMOCTOSTEIbHON
[IO3HABATEJILHOM JI€ATEIbHOCTH, HAyYHBIM METOJaM IIO3HaHUS, (OPMHUPYIOLIMM MOTHUBALMIO U pPa3BUTHE
CIIOCOOHOCTEH K XUMHUU,

— o0ecrieyeHre yciaOBUM, CIOCOOCTBYIOIIMX MPUOOPETECHHIO OOYYaIOLUIMMMCS OINbITa pazHOOOpa3HOU
NeSITeIbHOCTH, TO3HAHUS M CAaMOIO3HAHMSA, KIIFOUEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETEHIIHIA), MMEIOIINX
YHUBEpCAJIbHOE 3HaU€HHE I PA3JIUYHbIX BUJIOB JESATEIbHOCTH;

— opmupoBanue 001IeH GYHKIIMOHATBHON U €CTeCTBEHHO-HAYYHON IPAMOTHOCTH, B TOM YHCIIC YMEHUI
OOBSICHATB U OLICHUBATh SIBJICHUS OKPYKAIOLET0 MUPA, UCIIONIb3Ys 3HAHUS U OIIBIT, IOJIY4YE€HHBIE IPU U3yUEHUN
XUMHH, IPUMEHATH UX TPHU PEIICHUH MTPOOJIEM B TOBCETHEBHOM JKU3HU U TPYIOBOU AEATEIBHOCTH;

— (hopmupoBaHue y 00y4arOIIMXCSl TYMaHUCTUYECKUX OTHOLICHUH, TOHUMaHMsI LIEHHOCTH XUMHYECKHX
3HaHUW Ui BBIPAOOTKHM SKOJIOTMYECKH 1EJIecO00pa3HOro MOBEAEHHUS B ObITY M TPYJOBOW AESITEIBHOCTH B
LEJISIX COXPAHEHHUS CBOETO 37J0POBbs M OKPYXKAIOUIEH IPUPOJHON CPEBL;

— pa3BUTHE MOTHBALMU K O0yUYEHHIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha OCHOBE
YCBOEHHSI 00III€YeNIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MPO(UIIS U HAPAaBICHHOCTH
JaJbHENIIEero o0y4yeHusl.

OO1iee ynciI0 YacoB, OTBEAEHHBIX JUISI M3yUEHHs] XMMHUU Ha YPOBHE OCHOBHOT'O 001Iero o0Opa3oBaHus,
coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Helen0), B 9 kitacce — 68 gacoB (2 yaca B HEZCIIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/bHbIe XMMHYECKHE TOHSATHUSA

[Ipeamer xumuu. Posib XMMHM B JKHM3HM 4YelOBeKa. XUMHUS B CHCTEME HayK. Teila u BeliecTsa.
®dusnyueckue CBONCTBA BEIIECTB. ATperarHoe COCTosiHuE BeulecTB. [IoHsATHE 0 MEeTO/1axX MO3HAHUSA B XUMHH.
YucTeie BemecTBa 1 cMecH. CriocoObI pa3iejieHUs] CMecei.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKUE 371eMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie u croxHbIe
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi popMmyia. BaneHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemecTB. OTHocuTenbHass aroMHass Macca. OTHOCUTENbHAs MOJIEKyJsipHas Macca. MaccoBas a0ms
XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Moab. MousipHas Macca. B3auMOCBsSI3p KOJMYECTBA, MacChl M 4MCIIA
CTPYKTYPHBIX €IHHHII BenlecTBa. Pacu€Tel mo hopMynaM XUMHUYECKHX COCTUHEHH.

®u3NUecKue U XMMUUYECKHE SIBJICHUS. XUMUYECKas peakuusl U €€ MpU3HaKU. 3aKOH COXPAHEHHSI MaCChl
BEIIECTB. XUMHUYECKUE ypaBHeHHs. Kiaccudukanus XUMHYECKUX peakuui (COCTUHEHUS, Pa3JIokKEHHUS,
3aMeIIeHHs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHUYECKOH MOCYAOH, MpaBuiiaMu paboThl B 1a0OpaTOpuu U MpuUEMaMu OOpaIeHUs C
nabopaTOpHBIM O00OpPYAOBaHUEM, M3YUYEHHE U OINHUCAHUE (PU3UYECKUX CBOWCTB OOpA3I[OB HEOPTaHUUYECKHX
BelIecTB, HabmoeHNe (pu3nueckux (TMIaBjIeHHe BOCKA, TasHUE JIbJ]a, pacTUpPaHHUe caxapa B CTYNKE, KUTICHUE U
KOHJICHCAIIUS BOJbI) U XUMHUYECKUX (FOPEHHE CBEYM, NMPOKAJUBAHUE MEIHON MPOBOJIOKH, B3aWMOACHCTBUE
Melna ¢ KHCIOTOHN) SIBICHUM, HAOMIOEHHWE M ONUCAaHUE MPU3HAKOB IMPOTEKAHMS XUMHUYECKHX peakIuil
(pasnoxeHue caxapa, B3aUMOJACHCTBHE CEPHON KUCIIOTHI C XJIOPHIOM Oapusi, pa3joKeHUE TUAPOKCUIA MEIH
(1) mpu HarpeBaHuH, B3aMMOJICHCTBHE XKele3a ¢ pactBopoM comu Meau (1), u3yueHne croco6oB pasaeneHus
cMecel: ¢ TIOMOIIbI0 MarHuTa, (GUILTPOBaHUE, BBHIMTAPUBAHKE, TUCTUIUIALUSA, XpoMmaTorpadus, POBEICHNUE
OUMCTKU TIOBAPEHHOM CONM, HAONIOACHNE U ONMCaHUE PE3YNIbTATOB MPOBEACHHUS OIbITA, WILTIOCTPUPYIOIIETO
3aKOH COXpaHEHUs MacChl, CO3/IaHNE MOJIEIEH MOJIEKYI (IIIapOCTEPKHEBBIX).

Baskneiimue npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucmopon — anmeMeHT M mpocToe BemecTBo. Haxoxknenwue
KHUCTIOpOoJia B Mpupoje, Gpuandeckue M XUMHUUYECKUe CBOMCTBa (peakuuu ropeHus). Oxcuabl. [Ipumenenue
kuciopoa. CrocoObl MOTyUeHUs KUCTIOpoa B TaOOpaTOpUK U MPOMBIIUIEHHOCTUH. KpyroBopoT kucimoposa B
npupoje. O30H — aoTporHas Moau(UKaIKs KUCIOPO/a.

TennoBoit dQPeKkT XUMUIECKON PEaKIUU, TEPMOXUMUUYECKUE YPaBHEHUS, SK30- U DHJIOTEPMHUUYECKUE
peakiuu. TOMIUBO: yroib M MeTaH. 3arpsi3HEHUE BO3/lyXa, YCHJICEHHE MapHUKOBOTO 3¢ dekta, pazpyiieHue
030HOBOTO CJIOSI.

Bonopon — nanmeMeHT u mpocToe BemecTBO. HaxoxkneHue Boaopoaa B Mpupojae, (usmueckue u
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI TosTydeHus. Kuciaotsl u comu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBOMCTBAa BOAbL. Boma kak pactBoputenb. PacTBopbl. HackillleHHbIE W HEHACHIIIEHHbBIE
pacTBOpbl. PacTBOopuMOCTh BeliecTB B Boje. MaccoBasi oJisl BEIIECTBA B pacTBOpe. XUMHUECKUE CBOMCTBA
BoJbl. OcHoBaHMs. Ponb pacTBOpOB B MpUPOJIE W B KU3HU 4einoBeka. KpyroBopoT Boabl B NpPHUPOJE.
3arpsi3HeHUE TPUPOAHBIX BOoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanust Heoprannueckux coequnennid. Oxcuanl. Knaccudukaius OKCHAOB: coeo0pa3yromue
(ocHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U Hecoseobpasyromue. HomeHkinatypa okcunoB. Dusznyeckue u
XHMHYECKHE CBOMCTBA OKCUIOB. [TomydeHne okcuaos.

OcHoBanms. Knaccudukanus ocCHOBaHMIA: MIENOYM W HEPaCTBOpUMMBIE OCHOBaHMs. HomeHkmarypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHMil. [lomyueHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @uU3MUECKHe U XMMUYECKHE CBOWCTBA
kucnot. Psg akruBHoctu metaiuioB H. H. bekerosa. [losnyyenue Kucior.

Conu. Homenknarypa coneil. @usnueckue U XuMudeckue cporictsa coieil. [lonyuenue coneit.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:



KaueCTBEHHOE OMpe/IeJICHNE COIEP KaHUs KUCIOPOa B BO3IyXe, OJyuyeHue, COOupaHue, pacro3HaBaHue
U W3Y4YEHUE CBOMCTB KHUCIIOpOJa, HAOIIOJCHHWE B3aMMOJACUCTBHUS BEUIECTB C KHUCIOPOAOM U YCIOBHUS
BO3HUKHOBEHHUS M MpEKpalleHus] ropeHus (mokapa), 03HaKOMJICHHE ¢ 00pasllaMHd OKCHJIOB M ONHCAaHUE HUX
CBOWCTB, MOJIyu4eHHEe, COOMpaHue, paclio3HaBaHue U U3y4EeHUE CBOMCTB BOJOPOAa (TopeHue), B3aUMOIeCTBIE
Bozopoaa ¢ okcumom Mmenu (I1) (BO3MOXKHO HMCIOJIb30BAaHWE BHJICOMATEpPHAIOB), HAOJIOJIEHHE O00pa3lioB
BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEH pACTBOPEHHUsS BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHOW MAcCOBOM J0JIel pacTBOPEHHOIO BEILECTBA,
B3aMMOJIEMCTBHE BOJBI C METAJUIaMU (HaTPUEM U KaJlbLiieM) (BO3MOKHO HCIOJIb30BAHNE BUIEOMATEPUAIIOB),
UCCIIeIOBaHHE O0Pa3I[0B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB, HAOMIOACHHE U3MEHEHHUS OKpPACKU
MHJMKAaTOPOB B pacTBOpax KHUCIOT U LIEJIOYEl, U3ydeHue B3aumozeiicteus okcuaa meau (1) ¢ pactBopom
CEpPHOM KHUCIIOTHI, KUCIOT C METAJIaMHU, PEaKIUil HEUTpaJn3aluuu, MOJTy4YeHUE HEpACTBOPUMBIX OCHOBAaHUM,
BBITECHEHUE OJHOr0 MeTajljla JPYI'MM U3 PAacTBOpa COJIM, PEIICHHE IKCIEPUMEHTAIbHBIX 3aJad IO TeMe
«Baxueinmme KiIacchl HEOPraHUUECKUX COCAUHEHUIN».

Ilepuoauyeckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux diemednTos /I. M. Menaeieesa.
Crtpoenne atomoB. XumMu4eckas cBi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU

[TepBble NMOMBITKU KiIacCU(PUKALIMM XUMHUYECKUX 3J1€MEHTOB. [IoHsATHE O rpynnax CXOJHBIX 3JIEMEHTOB
(IenoYHble M IIEJIOYHO3EMENIbHbIE METasllbl, TaJOreHbl, HHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yroT
amM(OTEpHbIE OKCH/IBI U TUAPOKCH/IBI.

[lepuonnueckuii 3akoH. llepuogmueckas cucrema xumuueckux siemeHToB J[. WM. Menneneesa.
Kopotkonepuoanas u mmuHonepuoanas ¢Gopmel Ileproamueckoid cucTeMbl XUMUYEeCKHX dyieMeHToB 1. .
MenneneeBa. Ilepuoabl u rpynnsl. @U3NUECKUN CMBICT MOPSIAKOBOTO HOMEPA, HOMEPOB MEpUOAA U TPYIIIIbI
DJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0UYeK
aToMOB nepBbIx 20 xumuueckux 31emMeHToB llepuoanueckoil cucremsl 1. . MenneneeBa. XapakrepucTuka
XUMHUYECKOI'0 3JIEMEHTA 10 ero nojoxeHuto B [lepuonnueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XHUMHUYECKHMX DJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB IO IpyNIaM M NepHUoJaMm.

3nauenue Ilepuoanueckoro 3akona u [leproguueckoi CUCTEMBI XUMHUUECKHUX JIEMEHTOB JJISl pa3BUTHUS
Hayku U npaktuku. [. Y. MenzeneeB — yd€HbIN U TpaKJaHUH.

Xumndeckasi cBa3b. KoBaneHTHas (TOJISIpHAsE M HEMOJSPHAs) CBS3b. JIEKTPOOTPHUIIATEIILHOCTH
XUMHYECKHX 3JIeMEHTOB. VloHHas1 CBSI3b.

Crenenp okucneHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. IIporeccsl oOkucieHuss u
BOCCTaHOBJICHMsI. OKMCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

u3yyeHre oOpa3loB BEIIECTB METAJUIOB M HEMETaJUIOB, B3aMMOJICHCTBHE THIPOKCHAA IIMHKA C
pacTBOpaMu KHCIOT M IIEJIOYel, MpPOBEAEHHE OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPbl OKUCIUTEIBHO-
BOCCTaHOBUTEINIbHBIX peakIfii (ropeHue, peakliuy pa3ioKeHus, COeIMHEHNS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€H NpU U3YYEHHH XMMHMHM B § Kjacce OCYIIECTBISIETCS 4epes
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHSATHH, TaK U MOHSATHH, ABJISIOIINXCS CHCTEMHBIMU IS
OTJIENbHBIX NIPEAMETOB ECTECTBEHHO--HAY4YHOTO IUKJIA.

OO01re ecTecTBEHHO--HAayuUHble MOHATHS: Hay4dHBIH (akT, TUIOTe3a, TeOpus, 3aKOH, aHaJIU3, CUHTE3,
KJaccu(uKanus, NepUOAUYHOCTb, HAOIIOJCHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEpPEHHE, MOJEIb,
SIBJICHUE.

®usnka: mMarepus, aroM, 3JEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIWJ, W30TOIBI, PaJlOaKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUUYECKHUH 3apsi]l, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ra3, GU3NYECKue
BEJIMYMHBI, EAUHUIIBI U3MEPEHHUS, KOCMOC, TUIaHETHI, 3BE€371b1, COJHIIE.

buonorus: ¢porocunres, npixanue, Ouochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBbIE TIOPOBI, MOJE3HbIE UCKOMIAeMbIE, TOILIIUBO,
BOJIHBIE PECYPCHI.

9 KUIACC

BeumecTBo M XMMHYECKas peaKkuus

ITepuoanueckuii 3akoH. [lepuonnueckas cuctema xumuueckux ieMeHToB J[. 1. Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOMOB, KW,



KaJbLIUs U UX COEIMHEHUH B COOTBETCTBUH C ITOJIOKEHUEM 2JIEMEHTOB B [leproanueckoii cucteMe u CTpOeHuEM
UX aTOMOB.

CrpoeHue BemiecTBa: BMJbl XMMUYECKOH CBA3M. THIBI KpUCTAJUIMYECKUX PEIIETOK, 3aBUCHUMOCTb
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOM CBSA3HU.

Knaccugukanus um HOMEHKIAaTypa HEOpPraHMYECKHUX BEIIEeCTB. XHMHMYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCS K Pa3jIMYHBIM KJIaCCaM HEOPraHMYECKUX COCJMHEHUH, T€HETHUYECKas CBSI3b HEOPTaHWYECKHUX
BEIIIECTB.

Knaccugukarus XuMUYeCKUX peakiuil Mo pa3NTudHbIM MIPU3HAKaM (IO YUCITY M COCTAaBY yYacCTBYIOIIMX
B PEaKIMH BEILECTB, M0 TEIUNIOBOMY PQPEKTY, 0 U3MEHEHUIO CTENIEHENH OKUCIIEHUS XMMUYECKUX JIEMEHTOB,
no OOpaTHMMOCTH, MO YYAaCTHIO KaTaliu3aTropa). DK30- M HHIOTEPMHUUYECKHE PEaKIUH, TEPMOXUMHUYECKHE
YpaBHEHHMS.

[TonsiTHe 0 cKOpocTH XMMHUYECKOH peakiuu. [loHsTHE 00 0OpaTHMMBIX M HEOOPATUMBIX XMMUYECKUX
peakuusx. [ToHaTne 0 roMOreHHbIX U reTeporeHHbIX peakuusax. [lonsatue o karanuse. IloHsaTHE O XMMHUYECKOM
paBHOBecuH. DakTOphl, BIMAIONIME HAa CKOPOCTh XMMHUYECKOH pEaKIUd M TIOJIOKEHHE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC peaximm, AJIEKTPOHHBIN Oananc OKHUCITUTEIFHO-
BOCCTaHOBUTENIbHOW peakuuu. CocTaBlieHHE YpaBHEHMH OKMCIMTEIbHO--BOCCTAHOBHUTEIbHBIX pEakUuil ¢
UCTIOJI30BaHUEM METOJIa AIEKTPOHHOTO OaaHca.

Teopust 3JIEKTPOIUTUYECKON OUCCOLMALMU. DJIEKTPOJIUTBl M HEIEKTPOJIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCONMAIUN BEIIECTB C Pa3IMYHBIMU BUIAMHU XUMHUYECKOW CBs3H. CTeNeHb AWUCCOIUAIINH.
CubHble U cllabble 3JEKTPOIUTHI.

Peakuimu nonHoro oOMeHa. Y CIIOBUS MPOTEKaHHUS PEaKIUii HOHHOTO OOMEHa, MOJIHBIE U COKpaIEHHBIE
UOHHBIe ypaBHeHMsI peakuuil. CBoiicTBa KMCJIOT, OCHOBAaHHMH WU CoOJiell B CBeTe MpeAcTaBiIeHUN 00
AIIEKTPOIMTUIECKOM qucconmanuu. KauecTBeHHbIe peakiiui Ha HOHBL. [IoHSATHE O THAPOIHN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHCTALTMYECKUX PEIIETOK HEOPTraHWYECKHX BEHIECTB — METAJUIOB U
HeMeTaJlIoB (rpaduTa 1 anmMasa), CJI0XKHbBIX BELECTB (XJIOPUAA HaTPHs), HCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON peaKIiy OT BO3ACHCTBHS PA3INYHBIX (PaKTOPOB, HCCIEOBAHUE FIEKTPOIIPOBOJIHOCTH PACTBOPOB
BEIIIECTB, MpoLecca JUCCOIMALMYU KUCIIOT, Ieo4ei 1 coyiel (BO3MOXKHO UCIIOIb30BAHNE BUIE0 MAaTEPUAIIOB),
IPOBEJICHUE OIBITOB, WUIIOCTPUPYIOLIUX MPU3HAKK MPOTEKaHUs peaklUuil MOHHOro obmeHa (oOpazoBaHuUE
ocajika, BbIJENIEHUE ra3a, 0Opa3oBaHUE BOJbBI), OMNBITOB, WIUIIOCTPUPYIOIIUX HPUMEPbl OKUCIUTENIBHO-
BOCCTAHOBUTEIIbHBIX  peakiuii  (TopeHwWe, peakluu pa3jokKeHUs, COCOUHEHHs), pacllo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KAYECTBEHHBIX PEAaKLUMN Ha HOHBI, pEIIeHHE 3KCIEePUMEHTAIbHBIX
3aj1a4.

HemeTtaJyuibl U UX COeIUHEHUS

OO61mas xapakTeprucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKT€pPHbIE CTENIEHU OKHU CIICHHUSL.
Crpoenue u pu3nuecKre CBOMCTBA MPOCTHIX BELIECTB — raJIOTeHOB. XMMUYECKHE CBOWCTBA HA IIPUMeEpE XJI0pa
(B3auMoJIeliCTBUE ¢ METAJJIaMH, HEMETaJUIaMH, I1ejoyamu). XsopoBoaopo. ComsiHast KHUCI0Ta, XUMUYECKUE
CBOWCTBa, MOJIyueHHe, IpuMeHeHue. JleficTBre XJiopa M XJIOPOBOAOPOIa HAa OPraHU3M YenoBeka. Baxueiimume
XJIOPUIBI I UX HAXOXKJCHHUE B TIPUPO/IC.

OOmas xapakrepucthka 31eMeHTOB VIA-rpynmnbel. OcoOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHne W (U3WYECKHE CBOWCTBAa MPOCTBIX BEUIECTB — KHCIOPOAAa U CEPHI.
AnnotponHble MOJU(UKAIMKA KHUCIOPOAa U cepbl. XMMHUYECKHE CBoOMcTBa cepbl. CepoBOIOPO, CTPOEHHE,
du3ndeckne W XUMHUYECKHe CBOMcTBAa. OKCHIBI Cephl KaK IMPEICTABUTEIH KHCIOTHBIX OKCHIOB. CepHas
KUCIIO0Ta, PU3NUECKUE U XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEeICTaBUTEIN Kilacca KUCIIOT U clielin(puiecKue).
XUMHYECKUE PEaKIMH, JIeXKAI[e B OCHOBE IPOMBIIUIEHHOTO CIOCo0a TIONYYeHHs] CEPHOH KHCIIOTHI
[Tpumenenue cepHoit KucaoThl. COJIM CEPHOM KUCIIOTHI, KadeCTBEHHAsl peaklius Ha cynbdar-uon. Haxoxnenue
cepel U €€ COCTUHEHUH B TPHUpPOJe. XUMUYECKOE 3arps3HEHHE OKPYKAIOMIEH CpeIbl COCIMHEHUSMHU CEphl
(KHCTIOTHBIE I0XKIH, 3arPsS3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAILICHHS.

OO6mas xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIE
CTETIEHU OKHCICHHS. A30T, paclpocTpaHeHHe B Ipupoe, pusnueckre u XxuMuieckue cBoiicrsa. Kpyrosopor
a3oTa B npupoje. AMMHAK, ero (pU3NYecKHe U XMMHYECKHE CBOMCTBa, moiydeHue u npumeHenue. Conm
aMMOHUS, X (PU3HUECKUE U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KadecTBeHHas peakiiysi Ha MOHbI aMMOHHUSI.
A30THas KHCIOTa, €€ MmosydyeHue, (pu3nYeckue U XUMUYeCKHe CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kiacca



KUCIOT M creuuduyeckue). lcnonb3oBaHue HUTPATOB M COJIed aMMOHHS B KayeCTBE MHHEPAJIbHBIX
ynoOpeHnil. XUMHUECKOE 3arpsi3HEHHE OKpYXKAloIIeld cpelbl COCAMHEHUSMH a30Ta (KHCIOTHBIC TOXIH,
3arpsi3HEHUE BO3/yXa, MOYBHI M BOJI0EMOB). Docdop, amutoTponnbie Moaudukanuu pochopa, Gusznueckne u
xumuyeckue cBoiictBa. Oxcua docdopa (V) u dochopnas kucnora, pusnyeckne 1 XUMHUECKUE CBOHCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX yIOOPEHHIA.

OO6mas xapaktepuctuka 37eMeHTOB |V A-rpymmbl. OCoOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIC
CTETNEHH OKHUCJICHUA. YTJEepoj, aUIOTPOIHbIe MOAU(UKAIINK, pacpoCTpaHeHHE B Mpupoje, pusnueckue u
XUMHYecKHe cBoicTBa. AncopOius. Kpyrosopor yriepona B npupoje. OKcuabl yriepoaa, ux ¢Gu3ndeckuie u
XUMUYECKHE CBOMCTBA, NEWCTBHE HA JKHUBBIE OpPraHU3MBbI, IOJIYyYEHHE M IPUMEHEHHE. ODKOJIOTMYECKUe
po0JIeMBl, CBsI3aHHBIC ¢ OKcuIoM yriepoaa (1V), rumoresa rao0anbHOTO MOTEIUICHUS KIMMAaTa, MapHUKOBBIN
s dexT. YronbHas KucioTa u e€ cou, uX QU3nYeckre U XUMUYECKHe CBOMCTBA, MOTy4YEeHUE U IIPUMEHEHHE.
KauyectBennast peakiuss Ha KapOOHAT-WOHBI. Vcmonmp3oBaHMEe KapOOHAaToB B OBITY, MEIUIUHE,
IIPOMBILIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

IlepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHUSX yriepoza (MeTaH, 3TaH,
STWJICH, alleTHJICH, 3TAHOJ, INIMIEPUH, YKCYCHasl KucioTa). [IpupoaHble HCTOYHUKU YIIEBOIOPOAOB (yroiib,
NPUPOIHEII Ta3, HeTh), MPOAYKTHI HX MepepaboTku (OEH3MH), MX pOJb B OBITY U IPOMBIIIIIEHHOCTH. [ToHATHE
0 OHOJIOTMYECKM BaXKHBIX BEIIECTBAX: JXUpax, OeiKax, YrieBoJax — U HMX pOJIM B JKU3HU YelIOBEKa.
MartepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTraHUUECKUX COCIUHEHUH.

Kpewmuuii, ero gpusudeckre 1 XMMHUYECKHE CBOMCTBA, MOTy4YeHHEe U puMeHeHrne. CoelnHeHUs: KpeMHUS
B mpupone. OOmme mnpencraBnenus o0 oxcuae kpemuusi (IV) m kpemHmeBoit kucinorte. CHIMKATBI, MX
UCIIONIb30BaHUE B OBITY, B MPOMBIILICHHOCTH. BakHelIne cTpouTEeNbHBIE MaTepHalbl: KepaMUKa, CTEKIIO,
LIEMEHT, OeToH, Xkeye300eToH. [Ipobnembl 0G€30macHOro MCMHOJIb30BAaHHUS CTPOUTENBHBIX MaTepUaioB B
MOBCEHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pa3loB HEOPTaHUYECKUX BEIECTB, CBOMCTB COJISTHON KUCIIOTHI, TPOBEICHUE KAUECTBEHHBIX
peakuuii Ha XJOPUA-UOHBI U HAOJIOJEHNE NMPU3HAKOB UX MPOTEKaHUs, OMBITHI, OTpa)xaromue Gpusndeckue u
XMMHUYECKHE CBOICTBAa TajloTEeHOB W HUX COEIUHEHHUH (BO3MOXKHO MCIIOJIb30BaHUE BHJIEOMATEpHAIIOB),
03HAaKOMJICHHE ¢ 00pa3iamMu XJIOPHUI0B (TAJIOTEHHIOB), O3HAKOMJIEHHE ¢ 00pa3liaMu Cephl U €€ COSTMHEHUSIMU
(BO3MO’KHO MCITOJIb30BaHME BHUEOMATEpHaIoB), HaOIr0ieHUE TIpoliecca OOYTIMBaHUs caxapa MoJ| AeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM KHCJIOTHI, M3YYCHHE XWMHUUYECKHX CBOWCTB pa30aBJIEHHOW CEPHOW KHCIIOTHI,
IpOBE/IeHUE Ka4yeCTBEHHON peakIy Ha Cy/Ib(aT-uoH 1 HaOIr0ieHUe IPU3HaKa e€ MPOTEeKaHusl, 03HAKOMJIEHUE
¢ (¢usnueckuMu CBOIlcTBaMM a30Ta, Qocdhopa MU HUX COECOUHEHHH (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEpHAJIOB), 00pa3llaMu a30THBIX U GOChOPHBIX YAOOpEeHH, moyueHne, coOupanue, pacro3HaBaHue
U M3y4CHHE CBOICTB aMMMaKa, IPOBEJCHHE KAYECTBEHHBIX peaklui Ha MOH aMMOHHUS U QocdaT-HuoH U
W3YYEHUE INPU3HAKOB UX NPOTEKAHUs, B3aMMOICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHUCIIOTBI C MEIBIO
(BO3MOXHO HCHOJb30BaHUE BHJIEOMATEPHANIOB), M3yUYE€HUE MOJENeH KPUCTAJUIMYECKUX PEIIETOK anMmasa,
rpaduta, QymiepeHa, 03HAKOMICHHE C IMPOLECCOM aJICOPOLUU PACTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM
yraéM M yCTPOMCTBOM NPOTHBOTrasza, IOJy4YyeHHE, coOupaHHe, pacllo3HaBaHWE U H3y4eHHE CBOMCTB
YTJIEKHUCIIOTO Ta3a, MPOBEICHNE KaUeCTBEHHBIX PeaKIMii Ha KapOOHAT M CHIIMKAT-UOHBI U U3YUYE€HUE IPU3HAKOB
UX IPOTEKaHUs1, 03HAKOMJIEHHE C IPOAYKIIMEN CUIIMKATHOMN MPOMBIIIJIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIbHBIX
3az1a4 1o TeMe «BaxxHelne HeMeTauIbl U UX COSAUHEHUSI.

Metanibl M X cOeIMHEHUS

OOmast XapakTepUCTHKa XUMHUYECKUX D3JIEMEHTOB — METAJJIOB HAa OCHOBAaHUHM HX IOJIOKEHHUS B
[Tepuoanueckoit cucreme xumuyeckux snemeHToB [[. M. MenneneeBa m crpoeHust atomoB. CTpoeHue
MeTaJlIoB. MeTtannuueckasl CBsI3b M METAJUIMUECKas KpUCTaJUIMYecKas pemerka. DJIEKTPOXUMUYECKUIN psf
HanpspKeHud MeTtaiioB. PuU3nMYecKue M XHMMHUYECKHe CBoiicTBa MeTamioB. OOmue crnocoObl MOTy4eHUs
MmeTasuioB. [IoHATHE O KOPPO3MM METAaJlJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBel (CTalb,
YYyT'yH, AIOPaJTIOMUHUMN, OpPOH3a) U UX MPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[I{erounble Metayel: mnonoxxeHue B Ilepuogmdeckoil cucreMe xumudeckux osnementos [ M.
MenneneeBa, cTpoeHHE MX aTOMOB, HaXOKJIeHHE B mpupojae. dusmueckre W XMMHYECKHE CBOWCTBa (Ha
npuMepe HaTpud U Kanus). OKCUAbl U TUAPOKCUABI HAaTpus U Kanus. [IpuMeHeHne EenoYHbIX METAUIOB U UX
COCTUHEHUN.

[IlenoyHO3eMENBHBIE METAIIJIBI MATHUM U KJIbLMI: TTOJI0KEHUE B [leprnoanueckoi cucreMe XuMHYECKUX
anemenToB [[. 1. MenneneeBa, CTpoeHUE MX aTOMOB, HaXOXJeHUE B npupoae. OPru3nyeckue U XUMUYECKUE



CBOMCTBA MarHus M Kajiblus. BaxxHelmme coequHeHns KanbIus (OKCUI, TUIPOKCHU, cou). JKECTKOCTD BOJIBI
U CTIOCOOBI €€ yCTpaHEeHHUS.

AnmtoMunuii: nojoxenue B Ilepuomumueckoi cucreme xumuueckux sneMeHtoB . M. MenneneeBa,
CTpOCHHE aToMa, HaxoXJeHue B mnpupoze. Ousnueckne U XUMUYECKHE CBOMCTBA amOMUHUA. AM]OTEpHbBIE
CBOICTBa OKCH/IA Y TUAPOKCUIA aTIOMUHUSL.

Kenezo: nonoxenue B [leproanueckoit cucreme xuMuueckux anemeHToB /. . MenneneeBa, ctpoeHue
aToMa, HaxoXxAeHue B npupoae. dusndeckre U XuMUYECKUe CBOMCTBA kese3a. OKCUIbI, THAPOKCUIBI U COIU
xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U MOJTyUEHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3IlaMy METaJJIOB U CILJIaBOB, MX (PHM3NYECKHUMH CBOMCTBAMU, U3YICHHUE PE3YIITaTOB
KOPpPO3UHU METAJIOB (BO3MOKHO MCIOJIb30BaHUE BUEOMATEPHATIOB), 0COOCHHOCTEH B3aUMOICUCTBUS OKCHUIA
KaJIBLIMSI M HATPUSL C BOJIOM (BO3ZMOXHO HCIIOIb30BAaHUE BUICOMATEPHUAIIOB), UCCIEIOBAHUE CBOMCTB KECTKOM
BOJIbI, IIpoliecca FOpeHus >keie3a B KHUCIopoje (BO3MOXKHO HMCHOJIb30BaHHE BHUCOMATEPHANIOB), IPU3HAKOB
NPOTEKAHUS KAUECTBEHHBIX PEAKIINi HAa MOHBI: MarHHS, KaJIbIIHsl, A TFOMHHMUS, [TUHKA, sxene3a (11) u sxenesa (111),
meau (1), HaGmroeHne U onmucaHue MPOIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMU HATPHS, Kalus M KaJbIUs
(BO3MOYKHO HCITOJIb30BAHUE BUICOMATEPHAIIOB), MCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB THIPOKCH 1A AITFOMIHHS
U TUIPOKCHIA IIMHKA, pEUICHHE SKCICPUMEHTAIBHBIX 3a1ady Mo Teme «Baxkueiimme Meramibl U HUX
COCTMHCHUS».

XuMHSA U OKpYsKaKLIas cpeaa

BemectBa 1 maTtepuanbl B OBCEAHEBHOM >KM3HU YeliOBeKa. bezornacHoe MCIoJib30BaHUE BEUIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBas mOMOIIb IPH XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeabl (MpeneibHas JOMYCTUMas KOHIIGHTpAlUs BEIECTB,
nanee — [1/1K). Poibs XxuMuu B pelieHUH 3KOJI0THIECKUX MpooieM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Mescnpedmemnnle ceasu

Peanuzanus MeXOpeIMETHBIX CBS3€H NpH M3YYEHHMM XUMHHM B 9 Kjacce OCYIIECTBISIETCS 4Yepe3
WCIIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHATUM, TaK W TOHSATHH, SABJISTFOIINXCSI CHCTEMHBIMU JIJISI
OTJIENIbHBIX NPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0rme ecTeCTBEHHO-HAyUYHbIE TOHSATHSA: HAy4dHBINM (DaKkT, TWIOTE3a, 3aKOH, TEOpHs, aHaU3, CHUHTE3,
KIaccu(UKalus, NEePUOANYHOCTb, HAONIOJIEHNE, JKCIEPUMEHT, MOJEIHpPOBAHUE, H3MEpPEHHEe, MOJIeb,
SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOIOTHUSI, MATEPUAIIHI.

®u3nka: marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, HU30TOMbI, PaAUOAKTUBHOCTD,
MOJIEKYJIa, DJIEKTPUUECKHM 3apsiji, TPOBOJHUKH, TIOJYIIPOBOJHUKH, TUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TeNo, 00bEM, arperaTHOe COCTOSHUE BEIEeCTBa, ras, pacTBOP, PaCTBOPUMOCTh, KPUCTAIITUYECKAs PEIIETKa,
CIUIaBbl, (DU3WYECKUE BEITUUYUHBI, €AUHUIIBI HW3MEPEHHs, KOCMHYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3[HI,
Connue.

buonorus: porocunres, apixanue, 6nochepa, SKocUCTEMa, MUHEPATIbHBIE YIOOPEHUS, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE TTOPOIBI, MOJIE3HBIE UCKOMAEMbIE, TOTTHUBO,
BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TTPOT'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yJIbTaThl OCBOCHHUS IIPOrpaMMbl OCHOBHOT'O 001IEro 00pa3oBaHMsl JOCTUTAIOTCS B XO/1€
00y4eHHUsl XUMUU B €IMHCTBE YU€OHON U BOCIIUTATENbHOMN AESITEIbHOCTH B COOTBETCTBUH C TPaJAULIMOHHBIMU
POCCUMCKMMHU COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHM, NPUHATBIMH B OOLIECTBE
OpaBWiIaMd W HOPMAaMH TMOBEJIEHHS M CIOCOOCTBYIOT IpOIECCaM CaMOIO3HAHHUSA, CAMOpPA3BUTUS U
COLMAJIN3ALUHN 00YyJarOLINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN W PACHIMPEHUE OIBITA JEATENIBHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTHu:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY M HayYHOMY HacJI€JIUIO,
IOHUMAaHMs 3HAYEHUS XUMHUYECKOM HayKH B JKU3HU COBPEMEHHOIO OOIIecTBa, CHOCOOHOCTU BIIAJETh
JIOCTOBEpHOM HH(POpPMAIMEH O MEPEAOBBIX TOCTIXKCHHUSX M OTKPBITHUSX MUPOBOM M OTEUECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U OOLIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEJCTABICHUS. O COLUAJbHBIX HOpMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOLIEHHH B KOJUIEKTHBE,
KOMMYHHUKaTUBHOW KOMIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, Y4eOHO-HUCCIIEe10BaTEIbCKON, TBOPUECKON U
JPYTuX BHUJAX JAEATEJbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOM AEATENbHOCTH IPU BBITOJHEHUU
yueOHBIX, I03HABATENbHBIX 3a/1a4, BHIIIOJIHEHUN XUMHUECKHUX SKCIIEPUMEHTOB, CO3aHUU YUEOHBIX IPOEKTOB,
CTpeMJIEHHs K B3aMMOIIOHMMAaHMIO U B3aMMOIIOMOIIM B MIpoOIiecce 3TOW yuyeOHOM JesTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMMOBEACHME U MOCTYIKH CBOMX TOBApUIIEH C MO3MLIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HaHMS MOCIIEICTBUMI IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE MIPEICTABICHUS O BEIIECTBE M XMMHMUYECKOM pPEaKUUH, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKHM U COCTABISIOLIUME OCHOBY JJIsi MOHHMMAaHUS CYIIHOCTH HAay4HOMH
KapTHHBI MUPA, IIPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPO/IbI, B3AUMOCBS3AX YEJIOBEKa
C IPUPOIHOU CPENON, O POJIM XMUMHH B MIO3HAHUU ITHX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHBBI, HAllPaBJIEHHbIE HA MOJyYEeHHE HOBBIX 3HAaHUM MO XUMHH, HEOOXOAUMBIE JUIs
00BsiICHEHUS! HAOIIOAAEMbIX IPOLECCOB U SBJICHWM, MO3HABaTENbHOM, MH(OPMALMOHHON M YUTATEIbCKOMN
KYJBTYpPBl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSTENbHOM PabOThI ¢ yUeOHBIMH TEKCTaMH, CIIPAaBOYHON JIUTEPATYPO,
JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMU HMH(DOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOY4YeHHMI0O U T03HAHMIO, JI0O003HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM0oOOpa30BaHMIO, TMPOCKTHOM W  HCCIEIOBATEIbCKOM  JEATETbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIlpaBJIEHHOCTH U YPOBHs 00y4eHUs B JaJibHEHIIEeM;

4) popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHE LIEHHOCTH ’KU3HH, OTBETCTBEHHOI'0 OTHOILIEHHUS K CBOEMY 37J0POBbIO, YCTAHOBKH Ha 30POBBIN
o0pa3 >KHM3HH, OCO3HAHME IOCIEACTBUI M HENpUSITHE BPEAHBIX MPHUBBIYEK (YNOTPEOJIEHUS aJKOroJs,
HapKOTHKOB, KypeHHs ), HEOOXO0AUMOCTHU COOIIIOACHUS MTPaBHI 0€30MACHOCTH TP OOPAIIEHUN C XUMUYECKUMHU
BEIIECTBAMHU B OBITY U pealIbHOM JKU3HH;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPaKTUYECKOMY HM3ydeHHUIo mpodeccuil M Tpylna pasiiuyHOro pojia, YBaAXKEHUE K TPyAYy U
pe3ysbTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAaHUM 110 XUMHUH,
OCO3HAHHBII BBIOOP WHAMBHUAYAJbHOM TpPAaeKTOpPUU MPOJODKEHUS O00pa3oBaHUs € YYETOM JIMYHOCTHBIX
UHTEPECOB M CHOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, yCHenHoi
npohecCHOHANBbHON /IEATEeIbHOCTH W Pa3BUTHA HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aJalTHPOBATHCS B
npodeccnoHaIbHOM cpee;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKHU 11€JeCO000pa3HOe OTHOLICHHE K MPHUPOJIE KaK MCTOYHMKY JKU3HU Ha 3emiie, OCHOBE e
CYIIECTBOBaHMs, IOHUMaHKUE LIEHHOCTH 3/I0pPOBOTr0 M 0€30MacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOILICHHE
K COOCTBEHHOMY (U3MYECKOMY M TICUXMUYECKOMY 3/I0pPOBbIO, OCO3HAHHE IICHHOCTU COOJIIOJCHHS IPABUI
0e30I1acHOT0 MOBECHUS IPU paboTe C BEIIECTBAMH, a TAKKE B CUTYALUAX, YTPOXKAIOIIUX 310POBbIO U KU3HU
JOJIEH;



CIIOCOOHOCTH MPHUMEHSTH 3HAHUS, MOJydaeMble MPU U3YUYEHUU XUMHH, 71 PeIeHUs 3a/1a4, CBI3aHHBIX
C OKpYXKarollel NPUPOJHOM CpPEeNoi, I MOBBILICHUS YPOBHS HKOJOTHMYECKOW KYJIbTYPbI, OCO3HAHHUS
IJ100aTbHOTO XapakTepa AKOJIOIMYECKUX MPOOJeM M MyTell HX pelleHuss MOCPEACTBOM METOJI0OB XHMUH,
DKOJIOTMYECKOTO MBIIUICHUs], YMEHUS PYKOBOJCTBOBATHCS MM B IIO3HABATEIbHOM, KOMMYHMKAaTUBHOW U
COLIMAJIbHOW MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeranpenMeTHBIX pe3y/lbTaTOB BBIACIAIOT 3HAYMMbIE ISl (HOPMUPOBAHHS MUPOBO33PEHUS
oOIIeHay4YHbIEe TOHSATHS (3aKOH, TEOpHWs, HMPUHIIMIL, TUIIOTE3a, (aKT, CHCTEMa, MPOIEecC, HKCIEPUMEHT U
Jpyroe.), KOTOPbIE HCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4e€OHBIX MpeIMETaxX U IO3BOJIAIOT Ha OCHOBE
3HaHUH W3 OSTUX MpeaMEeTOB (OPMUPOBATH MPEICTABICHHE O LEJIOCTHOM HAy4YHOW KapTUHE MHpa, U
yHHUBEpCcalbHble YyueOHble JIeicTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATHBHbBIC, PETYJISTHUBHBIEC), KOTOpHIE
obecrieunBarOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIbHOMY TUIAHUPOBAHUIO U OCYILECTBIICHUIO YIeOHOMH
JIeATEIbHOCTH.

ITo3HaBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornyeckue aeiicTBuA

YMEHUS UCIOJIB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHHS IIPU OCBOCHHWH 3HAHWN: PACKpBIBATh CMBICI
XUMHUYECKUX TOHATUN (BBIAETATh MX XapakTepHble MPHU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C JAPYTUMU
MOHSATHUSIMH ), HCIIOJIb30BATh MOHATHUS JIJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUU AJsl KiIaccu(UKAIMM XMMHUYECKUX BEIIECTB M XMMHUYECKUX PEaKIui, yCTaHaBIUBATh MPUYUHHO-
CIICZICTBEHHBIC CBSI3U MEXKIy OOBEKTAMH H3y4YCHHs, CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC,
JENYKTUBHBIE, [10 AHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIIOUEHUS;

YMEHHE IPUMEHSTH B IPOLIECCE NO3HAHUS MOHATUS (IPEAMETHBIE U METAIIPEIMETHBIE), CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENN, UCTIOIB3YEMbIE B XUMHH, TPEOOPA30BHIBAThH IIMPOKO MPUMEHSEMbIE B XUMUU MOJICIIbHbBIE
IPEJICTAaBICHUS] — XUMUYECKUHN 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKas GopMyJsia U ypaBHEHUE XUMHUYECKOU
peakuu — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a/lad, C Y4ETOM OSTHUX MOJENbHBIX MpPEICTaBICHUN
BBISIBJISITH M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPU3HAKU H3Y4a€MbIX OOBEKTOB — XMMHUYECKUX BEILECTB U
XUMHYECKHUX PEaKIUi, BBISBISATH 00IIKME 3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIE CBSI3U U IPOTUBOPEUHS B
M3Yy4aeMbIX MPOIECCaxX U SBJICHUSX.

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

YMEHHUE UCI0JI30BATh IIOCTABIICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS, a TAKXKE B KAUECTBE
OCHOBBI /17151 JOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHMIA;

pUOOpPETEHUE OMbITA M0 INIAHUPOBAHUIO, OPTaHU3ALUN U MTPOBEJICHUIO0 YIEHUUECKUX dKCIIEPUMEHTOB,
yMeHue Halo1aTh 3@ XOJIOM IPOLecca, CaMOCTOSATENIBHO NMPOrHO3UPOBATh €0 pPe3yibTar, GOpMYIHPOBATh
00001IIeHNsT W BBIBOJBI O pe3yJbTaTaM NPOBEAEHHOIO OIbITA, HCCIEIO0BAaHUS, COCTaBISATh OTYET O
IpojieTaHHoM paborTe.

Padora ¢ undopmanmeii:

yYMEHHE BbIOWpaTh, aHATM3UPOBATH M WHTEPIPETUPOBATh WH(OOPMAIIHUIO PA3TUYHBIX BUAOB U (HOpM
NPEJICTAaBICHUS, TOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAyYHO-TIONYJSpHasl JUTEepaTypa XHUMHUYECKOTO
COJIepKaHusA, CIpPaBOYHbIE MOCOOMs, pecypchl VHTepHeTa), KPUTUYECKH OLEHHBATh NPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

yYMEHUE MPHUMEHATh pa3lIu4yHble METOJbl M 3alpochl MpH TOUCKE U OoTOOpe HHpOpMaruu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS Y4YeOHBIX M MO3HABaTENbHBIX 3aJad
OTIpeNIeIEHHOTO TUIIa, TPUOOPETEHNE OIBITAa B 00JIaCTH MCIIOJIb30BaHMS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH, OBJAJEHUE KYJbTYpOM AaKTUBHOI'O HCIIOJBb30BAHMS PA3JIMYHBIX ITOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMANBbHYIO (opMmy mpeacTraBieHUs WHGOPMAMM W WIUTFOCTPUPOBATH
pelIaeMble 3a/1a4u HECJIOKHBIMH CXeMaMU, TuarpaMMaMu, IpyrumMu popmamu rpa@uky ¥ UX KOMOMHALIUSMU;

YMEHHUE HCIIOJIb30BaTh M aHAIM3MPOBATh B IpoOlecce YUYeOHOH M MCCIIeOBaTENbCKOM eATeIbHOCTH
MH(OPMALIKIO O BIMSHUH IPOMBIIIIEHHOCTH, CEJIbCKOTO XO3SICTBA U TPAHCIIOPTa HA COCTOSIHHE OKPY Karole
IIPUPOJHON CPENBI.

KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

YMEHUS 3aJaBaTh BOIPOCHI (B XOJie AHajora M (MiaM) JTUCKYCCHH) MO CYLIECTBY OOCYX/IaeMOW TEMBI,
bopMynUpOBaTH CBOM MPEAJIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS IPEI0KEHHOM 3a/1a4H;

YMEHUSI MPEJCTaBIATh TOJYyYCHHbIE pEe3yJIbTaThl IO3HABATENILHOW JIEATEIbHOCTH B YCTHBIX U
MACBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 pEe3YyJbTaTOB BBINOJHEHHUS XHMHUYECKOTO HSKCIEPUMEHTA
(;1abopaTtopHOro OMbITa, TA00PATOPHOM PaOOTHI 1O UCCIECAOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);



yMeHHsI y4eOHOTO COTpPYJHHYECTBA CO CBEpCTHHKAMHU B COBMECTHONW IO3HABaTEeNIbHON W
UCCIIEIOBATEIbCKON IEATEIbHOCTH MPH PELICHUH BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE y4ETa OOIIMX HHTEPECOB
U COIJIaCOBaHMS MO3ULUN (00Cyx)aAeHUs, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIMHAIUS COBMECTHBIX
JEHCTBUH, ONIpe/IeICHHe KPUTSPUEB TI0 OIICHKE Ka4eCTBA BBHITIOJHEHHOM pabOThI U IPYTHE).

PeryasitTuBHble yHHBepPcaJbHbIE yUeOHbIE 1eiiCTBHS:

YMEHHME CaMOCTOATEIbHO  ONPENENATh LEIM  JEATEIbHOCTH, IJIaHUPOBaTh, OCYILIECTBIISTH,
KOHTPOJIUPOBaTh M MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMpATh Hauboiee
a¢dekTuBHBIE CIIOCOOBI pEelIeHHs YYeOHBIX W TIO3HABATENBHBIX 3a7a4, CAMOCTOSITEILHO COCTABIISITH HITU
KOPPEKTUPOBATh NPEIOKEHHBIN aITOPUTM JIEUCTBUM IPU BBIIOJIHEHUH 33/IaHUM € Y4ETOM MOJIYYEHUSI HOBBIX
3HaHUH 00 N3y4aeMbIX 00BEKTAaX — BEIIECTBAX U PEaKIHsIX, OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO pPe3ysibTaTa
3asIBJICHHOM 1LI€JIM, YMEHHUE MCIOJb30BaTh U AHAIU3UPOBATh KOHTEKCTHI, IPEIaraéMble B YCIIOBUU 3aaHUI.

HPEAMETHBLIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 00S3aTE€IBHOTO COAEPIKAHMS, YCTAaHOBICHHOIO
naHHOU (enepanbHOM paboyeil MpOorpaMMoOid, BBIJCISIOT: OCBOSHHBIC OOYYAIOIIMMHCS HAYYHBIC 3HAHUS,
YMEHHMsI U CIIOCOOBI ACUCTBUM, crienuduyeckue s mpeaMeTHON o0naacTu «XUMHU», BUIbI I€ATEIbHOCTHU 110
MOJIy4YEHUIO HOBOT'O 3HAHUS, €ro0 UHTEpHIpETalu, IpeoOpa30BaHUIO U MIPUMEHEHUIO B PA3IMUHBIX yUYEOHBIX U
HOBBIX CUTYyalUsX.

K koniy oOyuenus B 8 kJiacce npenMeTHble pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTPaXkaTb
c(hOpMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHI:

® pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKHH 3JIEMEHT,

IIPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJAHAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHasi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJSIpHAs macca,
MaccoBasl J0JS XUMHUYECKOI'O 3JIeMEHTa B COEAUHEHHM, MOJISIPHBIH OO0BEM, OKCHJ, KHCIIOTA,
OCHOBaHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHUS, XHMHYECKas peakuus,
KJaccu(uKausl peakiuil: peakuu COCTUHECHHUS, PEaKIUH Ppa3JI0KCHUS, PEaKIUuh 3aMeUICHHUS,
peakiuu oOMeHa, 9K30- U IHAOTEPMHUYECKUE PEaKIUH, TEIIOBOH 3¢ (deKT peakiuu, sSApO aroma,
AJIEKTPOHHBINA CIIOM aToMa, aToMHas OpOuTanb, pajdyc aToMa, XMMHUYECKas CBS3b, IOJSpHAs U
HEMOJISIpHAsl KOBAJICHTHasl CBSI3b, MOHHAs CBSI3b, MOH, KaTMOH, aHMOH, PAaCTBOp, MaccoBas AOJs
BelecTBa (MMPOLICHTHAs] KOHIIEHTpPAIHs) B paCTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUM U MPUMEHATHh 3TU MOHATUS NPU
ONMCAHUU BELIECTB U UX MPEBPAILLECHUN;

® CMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJI COCTaBlieHUS (OpPMYyNl BELIECTB M YpaBHEHMM
XUMUYECKUX PEaKIUid;

® OIpeleNsITh BaJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEHEHb OKHUCICHHS
AJIEMEHTOB B OWHApHBIX COEAUMHEHMSIX, MPHUHAJIEKHOCTh BEIIECTB K ONpPEIENIEHHOMY Kiaccy
coequHeHUN 1Mo QopmyrnaMm, BUJ XUMUYECKOU CBSI3M (KOBAJIEHTHAs M MOHHAS) B HEOPTaHUYECKHX
COETMHEHUSIX;

e packpsiBatk cMbica [lepuonnueckoro 3akona . M. MenneneeBa: n1eMOHCTpUpPOBAaTh MOHUMaHUE
NEPUOANYECKOMN 3aBUCUMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB OT UX IoJ10keHus B [leproanueckoit
CUCTEME, 3aKOHOB COXPAHEHHS MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISPHOTO
Y4€HHs, 3aKOHa ABOTaIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOAMuHylo Qopmy Ileproguueckoil CHUCTEMBl XHMHYECKUX
AIIEMEHTOB: pa3jinyaTh MOHATUS «IJIaBHas moArpymmna (A-rpymma)» u «nobounas noxarpynna (b-
rpymmna)», Manble ¥ OOJbIINE MEPUOJIbI, COOTHOCUTH 0003HAUCHHSI, KOTOPhIE UMEIOTCS B TaliuIe
«Ilepnognueckas cucrema xumudeckux o3nmemeHTtoB J[. WM. MeHneneeBa» ¢ YUCIOBBIMH
XapaKTEePUCTUKAMH CTPOEHHS] aTOMOB XMMUYECKUX HJIEMEHTOB (COCTaB M 3apsij sijpa, o0Iee Yucio
AIIEKTPOHOB U pacIpeiesIeHNe UX 10 AIEKTPOHHBIM CIIOSIM);

e Iaccu(UIUPOBATh XUMHUECKUE DIIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA, XUMUYECKHE peakiuu (1o
YUCITY M COCTABY YYaCTBYIOLMX B PEAKLIUH BEILIECTB, MO TEIJIOBOMY PPeKTy);

® XapakTepu3oBaTh (OMMCHIBATH) OOIIME XWMHUYECKHE CBOWCTBAa BEIIECTB pPAa3jIMYHBIX KJIACCOB,
MOJATBEPK/Iasi OMHCAHHUE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOUIMX XUMHYECKHX
peaKuuii;

® [IPOrHO3MPOBATh CBOKCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOI'O COCTAaBa, BO3MOYKHOCTH

MIPOTEKAHUsI XUMUYECKHUX NIPEBPAILECHUN B PA3JINYHBIX YCIOBHUSIX;



BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJSPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIIO
XUMHUYECKOTO DdJIeMEHTa 1O (opMylie COCIWHEHHWs, MacCOBYIO JOJIO BEIIECTBA B PACTBOpE,
POBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIIHNH;

MPUMEHSTh OCHOBHBIC OIEPAIMH MBICIUTEIHLHOW JCATETLHOCTH — aHAM3 M CHUHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATH3AIUIO, KIAaCCH(DHUKAINIO, BBISIBICHUE MPUIMHHO--CIICCTBEHHBIX CBS3CH —
JUTS. MI3YYEHUSI CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUii, €CTECTBEHHO-HAYYHBIE METO bl TO3HAHMUS
— HaOI0IcHNE, U3MEPEHUE, MOICTUPOBAHNE, SKCTICPUMEHT (PEaSIbHBIN U MBICIICHHBIN );

CJICZIOBATh MPaBUIIaM IOJIb30BAHMSI XUMHUECKOW ITOCYI0H 1 TAO0paTOpHBIM 000pyI0OBaHUEM, & TAKIKE
npaBWiIaM OOpalleHus] C BEHIECTBAMH B COOTBETCTBHUM C WHCTPYKIHMSMHU 110 BBIMOJHEHHIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB TIO IMOJYYCHHUI0O M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposa H KHUCIOpOJa), IMPHUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJICH
pacTBOPEHHOTO  BEUIECTBA, IUIAHUPOBATH W TPOBOJAUTH XUMHYECKHE OKCIIEPUMEHTHI TIO
pacIio3HaBaHMUIO PACTBOPOB IIEIOYEH U KUCIOT C MMOMOIIBIO HHIAMKATOPOB (JJaKMYyC, peHondranenH,
METHUJIOPAHXK U APYTHUE).

K konmy oOydeHust B 9 Kiacce mpeaMeTHbIE pe3ylnbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YYAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHNA: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTUOH, aHUOH, IPOCTOE BEILIECTBO, CIOKHOE BEIECTBO, BAJIEHTHOCTb, NIEKTPOOTPHULIATEIBHOCTD,
CTETIEHb OKHCIICHHS, XUMUYECKasl PEaKIHs, XUMUYECKasl CBA3b, TEIUIOBOH 3((EKT peakuuu, MOJb,
MOJISIPHBI O00BEM, PacTBOP, NMEKTPOIMUTHI, HEIIEKTPOIUTHI, JIEKTPOJIUTHUECKAs TUCCOLMALNS,
peaku MOHHOTO OOMeHa, Karajau3aTop, XMMHYECKOe paBHOBECHE, OOpaThMble M HEOOpaTHMBbIe
peaKuuy, OKMCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKMCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTAaHOBJICHHE, aJUIOTPOIUs, aM(pOTEpPHOCTh, XUMHUYECKash CBA3b (KOBAJCHTHAs, WOHHA,
METaJUIn4ecKas), KpUcTajulndeckas pemérka, Koppo3us METauIoB, CIUIaBbI, CKOPOCTh XMMUYECKOH
peakuuu, npeaensHo nonycruMas konuentpanus 111K Bemecrsa;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKHMX NOHATUHA M IPUMEHATH ATH IOHATHUS IPU
OINMCAHUU BEUIECTB U UX NIPEBPALLECHU;

UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JJISi COCTaBJI€HHS (QOpMyN BEIIECTB U YypaBHEHUN
XUMUYECKHUX PEAKLUM;

OIPEAEIIATh BAJICHTHOCTD U CTENIEHb OKUCIIEHNSI XUMUUYECKUX YIEMEHTOB B COEJUHEHUAX Pa3INYHOIO
COCTaBa, NMPUHA/UIEKHOCTh BEIIECTB K OINpPENeNEHHOMY KJIacCy COEAMHEHHUIl mo Qopmynam, BUA
XUMHUYECKOH CBSI3M (KOBAJIEHTHAs, HOHHAs, METAJIJINYECKAasi) B HEOPraHUUYECKUX COEAMHEHUSIX, 3apsi
MOHA 10 XUMHUYECKOH opMyIie, XapaKkTep Cpe/ibl B BOJHBIX PACTBOPaX HEOPTaHUUECKUX COEAUHEHHH,
THUI KPUCTAJUTMYECKOHN pemEéTKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbici llepuomgnueckoro 3akona J[. M. MeHneneeBa M JE€MOHCTPUPOBATh €rO
NOHMMaHMEe: OINUCHIBATh M XapaKTepu3oBaTh TaOnmuuHyto ¢opmy Ilepuonnueckoil cucremsl
XUMHUYECKHMX DJIEMEHTOB: pa3iuyaTh MOHATUS «TJIaBHas mnoArpymnna (A-rpynmna)» U «oOodHas
noarpynna (b-rpymnna)», Mansle u OoJbIIMe IEPUOIbI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE UMEIOTCS
B NEpPUOANYECKON TaliMIle, C YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB M 3aps[ sAApa, 00Iee YUCIIO MIEKTPOHOB M pacpeesieHne UX 10 AJIEKTPOHHBIM
CJI0SIM), OOBSACHSTH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB AJIEMEHTOB M MX COCIUHECHUN B
Ipejienax MaJbIX EPUOJOB U IIABHBIX MOArPYII € YYETOM CTPOEHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHUUECKHE BEIIeCTBAa, XUMUYECKUE peakluu (1o
YUCIY W COCTaBY YUYacTBYIOUIMX B PEAKUMHU BEIIECTB, MO TEMIOBOMY 3((}eKTy, Mo H3MEHEHHIO
CTENeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIME M crnenupUYecKue XUMHYECKHE CBOMCTBAa MPOCTHIX U
CJIOXKHBIX BEILECTB, MOATBEPXkAAsl OMMCAHME NPUMEpPAMU MOJEKYJSPHBIX M HMOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

COCTaBJIAITh YPAaBHEHUS DJIEKTPOJUTHUECKON AMCCOLMALMM KHUCIOT, LIEJOUEHd U COJIEH, NOJHBIE U
COKpAIllEHHBbIE YpaBHEHUS pPEaKIMi HOHHOIO OOMEHAa, YpaBHEHHs pPEaKLUMH, IMOATBEPKIAIOLINX
CYyILIECTBOBAaHUE T€HETHUYECKON CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEACTBOM COCTABJICHHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKLIni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHMS, BO3MOXXHOCTH IIPOTEKAHUS
XUMHUYECKHX IPEBPAICHAN B PA3IMYHBIX YCIOBHSAX;



BBIUMCIISATH OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MacChl BEILIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO D3JIEMEHTa 10 (OopMylie COEAWHEHHs, MacCoBYIO JOJIO BeElIecTBa B pacTBOPE,
MPOBOAMTD PACUEThI O YPABHEHHUIO XUMUYECKON PEaKIiu;

co0JII01aTh TIPaBUJIa TIOJIb30BAHUS XUMUUYECKON MOCYA0H 1 1ab0paTOPHBIM 000pyIOBAaHHUEM, A TAKKE
npaBuWia OOpalleHUs C BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIHUSMH 110 BBIIOJIHEHHIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB I10 MMOJIYY€HHIO U COOMPAHUIO IT'a3000pa3HbIX BEIIECTB (aMMHUaKa
U YIJIEKHUCIIOrO ra3a);

MPOBOAMTDH PEAKIIMU, MMOATBEPKAAIOIINE KaUeCTBEHHBIM COCTaB Pa3IMYHbIX BEIIECTB: PAaClO3HABAThH
OTIBITHBIM ITYTEM XJIOPUA-, OpPOMHI-, HOAKI-, KapOoHaT-, pocdar-, cunmukar-, cynbdhar-, THIPOKCH/I-
MOHBI, KATUOHBI aMMOHHSI M MOHBI M3YYE€HHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX
HEOPraHUYECKUX BEILECTB;

NPUMEHSATh OCHOBHBIE OINEPAIMM MBICIUTEIBHOW NIESTENPHOCTH — aHAlU3 U CHUHTE3, CpAaBHEHHE,
00001IeHNe, CHCTEMAaTU3alUIO, BBIABICHHE NPHUYMHHO-CICACTBEHHBIX CBS3€H — UIS HM3y4YEeHHUS
CBOICTB BELIECTB U XMMHUECKUX PEaKlUii, €CTeCTBEHHO-HAYYHbIE METO/IbI TI03HAHUS — HAOJI0ICHUE,
U3MEpPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN).



