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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XMMHH Ha YPOBHE OCHOBHOTO O0IIEero 0oOpa3oBaHUSI COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacraBieHHbBIX B @I'OC OO0, a Takke Ha OCHOBE QeaepalbHON
pabouell nmporpaMmbl BOCIIMTaHUS U C Y4ETOM KOHLEMNLMM MPENoJaBaHus y4eOHOro mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[TporpammMa 1o xuMuu Ja€T MpeAcTaBIEHUE O LENAX, 00Lel cTpaTeruy o0y4eHus, BOCIIMTaHUsS
U pa3BUTHA OOYYAIOUIMXCS CPEICTBAMHM YYeOHOTO INpeiMeTa, YCTaHABIMBAET 00s3aTelbHOE
IIPEIMETHOE  COAEp)KAHME, IPENyCMATPUBAET  pPACHpENEICHHE €ero Mo KilaccaM W
CTPYKTYPUPOBAHHE 110 pa3jejaM U TeMaM IIPOrpaMMBbI 110 XUMUH, OIIPEAEIIAeT KOJIMYECTBEHHbBIE
M KauyeCTBEHHBIC XapaKTEPUCTUKH COLECPKAHUSA, PEKOMEHIYEMYIO I0CIEI0BAaTEIbHOCTD
U3YYEHUS XUMHUHU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JJOTUKU Yy4eOHOTrO
npoliecca, BO3paCTHBIX OCOOEHHOCTEH 00ydaromuxcs, onpeaessieT BO3SMOXKHOCTH MpeaMeTa A
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHSI OCHOBHON 00pa3oBaTelbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00111eT0 00pa30BaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs: XUMUU
Ha YpOBHE LeJeil Wu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-II0O3HABATEIbHOU
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHUE XMMHUHU CIY)KUT OCHOBOH st (pOpMHpOBaHHS MHUPOBO33PEHHUSI OOYUaIOMIEroCs, €ro
MPEJICTABICHUI O MAaTePUAILHOM €/IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U SKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumun:

- CHOCOOCTBYET pealu3alid BO3MOXKHOCTEH Al caMOpa3BUTHS U (OPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001Iel 1 (PYHKIIMOHATBEHON TPaMOTHOCTH;

- BHOCHUT BKJaJ B ()OpMHMpPOBAHHE MBIIIEHUS M TBOPYECKHUX CIOCOOHOCTEM 0O0ydarommxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  yueOHOH  JesATeIbHOCTH,  SKCIEPUMEHTANbHBIX U
UCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HH, TaKk U B
npodeccuoHaIbHOMN e TeTbHOCTH;

- 3HAKOMUT CO CHEUM(PHUKON HAYYHOI'O MBIIUIEHUS, 3aKJIabIBAET OCHOBBI 1IEJIOCTHOTO B3TJsAa
Ha €IMHCTBO MNPHUPOJBl U YEJOBEKAa, SIBISETCS OTBETCTBEHHBIM JTalloM B (HOPMHUPOBAHHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0yYaroIINXCs;

- coco0CTBYeT (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUSAM, K
MPHUPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUE 00YyJArOIINUXCS.

JlanHble HampaBiieHHss B OOyYe€HHHM XUMHUHU oOecnedMBaroTCsl CHEelUpUKON coaep:kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS IEJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOIO 0OLIEro 00pa3oBaHMsS OpPUEHTHPOBAH HAa OCBOEHUE
00y4aroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHATHH OPTaHUYEeCKOW XUMUH.

CrpyKTypa cofepkaHusi IpOrpaMMBbI 10 XUMHUH c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOTI'O MOX0/1a
K e€ n3yuyenuto. CozeprkaHue CKIIaJbIBAETCS U3 CUCTEMBI MOHATUH O XUMUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBl MOHATUH O XUMHUYECKOW peakmuu. O0e 3TH CHCTEMBl CTPYKTYPHO
OpPraHU30BaHbl 110 MPUHIIMILY IOCIEIOBATENBHOIO PA3BUTUS 3HAHUN HA OCHOBE TEOPETHYECKUX
IIPEJICTaBICHUN Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;
— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;
— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOHN CBSI3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HaHUS PpPAaCCMAaTPUBAIOTCS HA OCHOBE OMIIMPUYECKU IIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHUS U ITOIYyYEHUs U3y4aeMbIX BEILECTB.

OcBoeHue nporpaMmsl 10 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHMIO MPEICTABICHUS O XUMUYECKON
COCTABJISIOLIEH HAy4YHOM KAPTUHBI MHUpPA B JIOTUKE €€ CHCTEMHOW IPUPOJbI, LIEHHOCTHOTO
OTHOLICHHS K HAYYHOMY 3HAHHIO U METOJAM IO3HAHMs B HayKe. M3yueHue XuMuu MpoucxonuT
C TpUBJICUYCHHEM 3HAHWN W3 paHee M3YyYCHHBIX YUEOHBIX NpenMeToB: «OKpYKaIOUM MHP»,
«buonorus. 5-7 kinacce» U «Pusnka. 7 Kiacey.

[Tpy M3yyeHUM XUMUU HPOUCXOAUT (POPMHPOBAHME 3HAHUI OCHOB XHMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON NEATEIbHOCTH YelloBeKa U KaK OJHOIro
U3 KOMITOHEHTOB MHPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXHEHIIMX (DAKTOB, MOHATHUN, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
IpUOOIIEHNH K HAyYHBIM METOJ]aM MTO3HAHMS IIPU U3YYEHHUH BELIECTB U XUMHUECKUX PEAKIUH, B
(GOpMUPOBAHMM M DPA3BUTHUM IO3HABATEJIbHBIX YMEHUH H MX [PUMEHEHHMM B Y4eOHO-
[IO3HABATEJILHOM U yuyeOHO-MCCIIE0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBAMHU B [TOBCEIHEBHOM KU3HHU.

[Ipy wu3ydyeHMHM XUMUU Ha YPOBHE OCHOBHOIO oOOLIEro 00pa30BaHUS BakKHOE 3HAYEHHUE
nproOpenu Takue 1eu, Kak:

— (¢opMHpOBaHHE WHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOATEIHLHOMY TMPHUHATUIO DELIEHUH, CIIOCOOHOW adamTHUPOBAThCS K
OBICTPO MEHSIONIMMCS YCIOBHSM KU3HU;

— HalpaBJIEHHOCTh OOy4eHHs Ha CUCTEMaTHMYecKoe MpHOoOIIeHHe o0yJarommxces K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NEATENBHOCTH, HAy4dHbIM  METOAAaM  IO3HaHUS,
(GOopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— o0ecrieyeHHe YCIOBHM, CINOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYaIOIMIMMUCS  OIbITA
Pa3HOOOPa3HOM NEeATETLHOCTH, TMO3HAHUS W CaMOIO3HAHMUS, KIIOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— hopmupoBanue o0IIeH PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
yMEHUN OOBSCHATH M OIICHWUBATH SIBJICHUS OKPY)KAIOIIETO MHPA, MCIOJB3Ys 3HAHUS M OIIBIT,
MOJTy4YeHHBIC TIPH M3YyYCHUH XUMHUU, MPUMEHATh UX MPU PEIICHUU MPOOIEM B MOBCETHEBHOM
KU3HHA U TPYJOBOH JESITEIILHOCTH;

— (opMupoBaHue y O0Oy4YalOUMXCAd TyMAaHUCTUYECKHX OTHOIIEHUHM, MOHUMAaHUs LIEHHOCTH
XUMHUYECKUX 3HaHWM AJi1 BBIPAOOTKM SKOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBON NEATENBHOCTH B LENAX COXPAHEHMsI CBOETO 370POBbS M OKPYXKAIOIIEH NPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO HA
OCHOBE YCBOCHHUS OOIIEYEeTIOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
po sl ¥ HAPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OOmiee 4yMCIO YacoB, OTBEACHHBIX /IS HM3y4eHHMS XMMHHM Ha YPOBHE OCHOBHOTO OOILEro
obpazoBanusi, coctaisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezien), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

8 KJIACC
ITepBoHavabHBIEe XMMHYECKHE TOHATHS

HpC,I[MCT XUMHHU. PoJIb XUMUM B JKM3HU YeJIOBEKa. XUMHUSI B CHCTEME HayK. Tena n B€HOICCTBA.
®du3nuecknue CBOMCTBA BEIICCTB. ArperaTﬂoe coctosHue BemiecTB. IloHaTHe O MeTomax
MO3HAHUS B XMMHUHU. YUHCThHIE BEIIECTBA 1 CMECH. Crioco05b1 pasaciICHUs cMecel.

ATOMBI M MOJIEKYJIbl. XUMUYECKUEe 1eMeHThl. CUMBOJIBI XMMUYECKUX 3JI€MEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

XuMuueckas (bopMyna. BanenTtHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTtaBa BCIICCTB. OrtHocurenbHas aromHas Macca. OTHOCUTENIbHAS MOJICKYJIsIpHad Macca.
MaccoBas 10J11 XUMHYECKOTO 3JIEMEHTA B COCAUHECHUU.

KonnuectBo Bemectsa. Monb. MonsipHas macca. B3auMocBsI3p KOJIM4eCTBa, MacChl M 4MCia
CTPYKTYPHBIX €IMHUII BeecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

Ou3nyecKue U XUMUYECKHE SBICHH. XUMUUecKas peakius U e€ MpU3HaKu. 3aKOH COXPaHCHHUS
MaccChl BEeIIECTB. XUMHUECKHE ypaBHeHUs. Kitaccupukanus XUMUIECKUX PeakIuil (COSTMHCHUS,
pa3IoXKeHUs, 3aMellleHuUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH TOCyIO#, mpaBuigamMu padoThl B J1abopaTopuu U OpuUEMaMu
oOpamieHus ¢ 1a0opaTOpHBIM O0OpYIOBaHHWEM, HM3YYEHHUE U ONHUCAHHWE (PU3UUECKUX CBOMCTB
00pa310B HEOPraHMYECKHX BEIIeCTB, HaOItoJeHHe (u3MuecKkux (IJIaBJI€HHE BOCKa, TasHUE
JbJla, paCTUpaHUE caxapa B CTYNKE, KHIIEHHE U KOHJEHCAUs BOJbI) U XUMHUECKUX (FOpeHHe
CBEUYH, MPOKAJUBAHUE MEIHOW IPOBOJIOKH, B3aUMOJCHCTBHME MeJla C KHCJIOTOM) SIBJICHUH,
HaOJr0IeHNe U ONMCaHMe MPU3HAKOB MPOTEKAaHUS XMMUYECKUX peakluil (pasjoxkeHue caxapa,
B3aMMOJIEICTBHE CEPHON KUCIIOTHI C XJIOpUIOoM Oapusl, pasnoxenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue sxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTpOBaHUE, BBIIAPUBAHHUE, IUCTUIUISLIMS,
xpomarorpadus, TNpOBEeIEHHE OUYUCTKH TOBAapEeHHONW COJM, HaONIOJEHHEe U OIHCaHHe
pPE3yNbTAaTOB IPOBEIACHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE
MoJieNielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiilue npeacTraBuTe I HEOPraHUYECKHX BellecTB

Bo3ayx — cmech ra3oB. CocrtaB Bo3ayxa. Kucmopon — 3JeMEHT W TPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B mpupoze, GU3nveckue U XMMHUYECKUe CBOMCTBA (peakiu TOPEHUs).
Oxcuppl. Ilpumenenne kucnopoga. CrocoObl TOMYYEHHs KHCIOpoJa B JIA0OpaTOpUM |
npoMbIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — aioTpornHas MoAuQuKaius
KHCIIOpO/Ia.

TemoBoit  3ddexT xXuMHUecKoM peakluM, TEPMOXUMUYECKHE YpaBHEHHs, JK30- U
OHIOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUIICHHE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.



Bopmopon — snemeHT M mpocroe BemecTBo. HaxokaeHue Bogopoaa B mpupone, puzndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE, ClIOCO0b! omydeHus. Kucnotel u conu.

Mosnsipablii 00bEM ra3oB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue CBoMCcTBa BOJbl. Boma kak pacrBoputens. PactBopbl. HacelieHHble u
HEHACBILICHHBIE PacTBOpHL. PacTBOpuMOCTH BewiecTs B Boae. MaccoBas 1oy BeLIeCTBa B
pacTBope. XuMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boasl B npupoze. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus Heopranmueckux coeamHeHuid. Oxcuapl.  Krnaccudukamus — oKcHIOB:
coneoOpa3yroue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoleoOpasyromue. Homenkiarypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loirydeHne okcuaos.

OcHoBanms. Knaccudukanuss ocHOBaHUWI: MIENOYM W HEPACTBOPUMBIE  OCHOBaHUS.
Homenkiarypa ocHoBanuii. @u3MYECKHE M XHUMHUYECKHE CBOMCTBAa OCHOBaHuil. llomyuyeHue
OCHOBAaHMM.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucinor. dusmueckue u XUMUYECKUE
cBoiicTBa Kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilosyuenue Kucior.

Conu. Homenknarypa coneil. dusnuecknue u XuMudeckue cporcrsa coneil. [lonydyenue coneit.
I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMHU HEOPTraHUYECKUX COCIUHEHHM.
Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeeNIeHNe COJIEPKAaHUS KHUCIOpOoAa B BO3JAyXe, IOJIyueHHe, COOMpaHHe,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHUSI BOZHMKHOBEHUS M TPEKpaIIeHUs: TopeHus (mmokapa), 03HAKOMJICHHE C
oOpa3llaMid OKCHIOB M ONUCAaHHE HX CBOWCTB, TOJTy4YeHHE, COOMpaHue, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BojoOpona (TOpeHHue), B3auMojeiucTBue Bojaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHKME BHIEOMATEPUANIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIMUYECTBOM
1 Monb, uccienoBaHUE OCOOEHHOCTEM pAacTBOPEHHUS BEILIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MaccOoBOM J0JE€H pacTBOPEHHOTO BELIECTBA,
B3aUMOJICHCTBHE BOJBI C MeTaulaMU (HAaTpueM U KajbllueM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE OOpPa3I[0OB HEOPTaHMUYECKUX BEILIECTB PA3NUYHBIX KIIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anmojeiictBus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTalaMH,
peaKUHUil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Baxuenmme
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknit 3akoH u Ilepuoamyeckas cucrema xummu4yeckux djiaementos . H.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYeCKas CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MOMBITKM KiacCU(UKALUU XUMHUYECKUX 3JeMeHTOB. [IoHATHE O Trpymmax CXOIHBIX
AIIEMEHTOB (ILEJOYHBbIE M IIEJIOYHO3EMENbHbIE METaJulbl, TaJOTeHbl, WHEPTHbIE TIa3bl).
DJeMeHTBI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCUJIBI.

Ilepnonnueckuil 3akoH. Ileprnonnueckas cucrema xumudeckux saeMeHToB [[. M. Menneneesa.
Kopotkonepuonnas u amuHHONepuoaHas ¢opmbl Ilepuoanueckoil cUCTEMBI XMMHUYECKHX
anemenToB /1. 1. Menneneesa. [lepuoas! u rpynnel. @U3n4ecKkuil CMBICT MOPSIKOBOIO HOMEpA,
HOMEPOB ME€pPUO/Ia U TPYIIIHI JIEMEHTA.



Crpoenne atomoB. CoctaB aroMHbIX saep. M3ortombl. DnexkTpoHbl. CTpoeHHE 3IEKTPOHHBIX
ob6osouek aroMoB TepBbIX 20 xuMHuueckux diemMeHTOB Ilepmommueckort cuctembr J[. M.
MenpeneeBa. XapakTepucTUKa XMMHUECKOIO JIEMEHTA 10 €ro nonoxeHuto B Ilepuogunueckoit
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XHUMHYECKHUX JJIEMEHTOB, METALIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3unauenue [lepuonnyeckoro 3axkona u Ilepruoanueckoil CHCTEMbl XMMHUYECKHX JJIEMEHTOB IS
pa3BuTHUA HayKu U npaktuku. [. . Mennenees — yu€HbIN U rpak1aHNH.

Xumnueckasi cBsizb. KoBaneHTHas (MOJspHAs U HEMOJSpHAs) CBSI3b. DJIEKTPOOTPHUIATEIIBHOCTD
XUMHUYECKHX 3JIeMeHTOB. loHHas CBSI3b.

Crencup okucicHusS. OKUCIHTEILHO-BOCCTAHOBHTEILHBIC pCaKknuu. HpOLIGCCBI OKHCJICHHUA U
BoccTaHOBJIEeHHUS. OKHCIUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuit IKcnepumenm:

HN3YUCHHUC O6pa3IIOB B€IICCTB MCTAJIJIOB U HEMCTAJJIOB, BSaHMOHefICTBHC THAPOKCHUIA TUHKA C
pacTBOpaMH KHUCJIIOT H menoqeﬁ, MMPOBCACHUC OIBITOB, HWUIIOCTPUPYIOLIUX JIIPUMCPHBI
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ (ropeHHe, PCaKkuru pa3IoKCHHUA, COGILI/IHGHI/IH).

Meswcnpeomemnnle ceasu

Peanmaunﬂ MCXKITPCAMCTHBIX CBsI3eH IIpU U3y4CHUU XUMHUHU B 8 Kiacce OCYHICCTBIIACTCA 4YCPE3
HCIIOJB30BaHHUEC KakK O6HII/IX C€CTCCTBCHHO-HAYYHbBIX HOH?ITI/Ifl, TaKk H HOHHTI/Iﬁ, ABJIAIOIINUXCS
CUCTCMHBIMH JJII OTACIIbHBIX NPEAMETOB €CTECCTBCHHO-HAYYHOT'O LIUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHbBIC ITOHATHUA: Hay‘lHBIfI (1)aKT, THUIIOTE3a, TCOpHUA, 3dKOH, aHAJIU3,
CHHTC3, KJ'IaCCI/I(l)I/IKaHI/ISI, MNEPpUOANYIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOJCINPOBAHUC,
HN3MCPCHUC, MOACIIb, ABJICHUC.

®uszuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHJA, H30TOIHI,
pPaZIMoOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUU 3apsl, BEIIeCTBO, TeNO0, O00BEM, arperatHoe
COCTOsIHHUE BfIIIECTBaA, I'as, (1)H31/I‘-ICCKI/I€ BCJIMYHHBI, CAUHUIIBI I/I3MepeHI/I$[, KOCMOC, IINIaHCTHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadus: armocdepa, runpochepa, MUHEpaibl, TOPHbIE MOPOJIbI, MOJIE3HBIE HCKONAEMBbIE,
TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIACC
BemecTtBo M XUMHYeCcKasi peakusi

ITepnonnueckuit 3akoH. Ileproanueckas cucrema xumudeckux saeMeHToB /[[. M. Menneneesa.
CrpoeHne aTomMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHMX D3JIEMEHTOB IEPBBIX
TpEX MEePHOJO0B, KaIHs, KAJIbLIUI U UX COEIMHEHUN B COOTBETCTBUHU C MOJOKEHHEM DJIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHnue BemecTBa: BUAbl XUMUYECKOHN CBA3U. THUIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOW PELIETKU U BUJIa XMMUYECKOM CBSA3H.

KﬂaCCI/I(bI/IKaI_[I/Iﬂ 1 HOMCHKIJIaTypa HCOPraHNUYCCKUX BCUICCTB. XHUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIMUXCA K Pa3IMYHbIM KJlaCCaM HCOPraHUYCCKHUX COG}II/IHeHI/Iﬁ, T'CHECTUYCCKasA CBA3b
HCOPTaHNYCCKUX BCIICCTB.

Knaccudukanus XuMUYECKMX peakUuuid IO pa3MyHbIM MpHU3HAKaM ([0 YHCIYy M COCTaBy
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, IO TEIUIOBOMY 3((deKTy, M0 H3MEHEHHIO CTeleHel



OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTamu3aropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHYECKHE YPaBHEHUS.

[Tonsite o ckopocTH XuMHU4yeckol peakuuu. I[loHsTHe 00 0OpaTMMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TETepOTreHHbIX peakuusx. [lonarue o
kartanu3e. lloHarue o XumuyeckoM paBHOBecMU. @DaKTOphl, BIUSAIOIIME HA CKOPOCTb
XUMUYECKON PEaKUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  pPEaKIMM,  JIEKTPOHHBIH  OajaHC  OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOr0 OajlaHca.

TeOpI/Ifl BHCKTPOHHTquCKOﬁ Jucconuanuu. :‘)J'ICKT];)OJ'H/ITBI U HCEJJICKTPOJIUTHI. KaTI/IOHBI,
aHUOHBI. MexaHu3M aucconuan BCIICCTB C PA3JIMYHBIMHA  BUIAMU XUMHUYCCKOM CBS3H.
CreneHb Jucconralnmnu. CuinbHbIE U cIa0bIe SJICKTPOJIMUTEI.

Peakuuu moHHoro oOmeHa. YclloBUS NPOTEKaHHWsl peaklUuil HOHHOTO OOMEHa, IOJHbIE U
COKpAaIlEHHBbIE MOHHBIE ypaBHEHUS peakuuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
IpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBEHHbIE pPEAKIMM Ha HOHBIL.
[TonsiTvie 0 TUAPOIN3E CONIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJICISIMA KPUCTAUTHYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJLIIOB
u HeMeTawioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHWJA HATPHUs), HCCICIO0BAaHUC
3aBHCUMOCTH CKOPOCTH XHMMHYECKOH peakIuu OT BO3ACUCTBHUS pPa3IMYHBIX (HAKTOPOB,
UCCIIC/IOBAaHUE AJICKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IMpPOIECcCca TUCCOIMALUU KHUCIIOT,
niesoued U cosed (BO3MOXHO MCIIOJNb30BaHUE BUAECO MAaTEpHUAJIOB), IMPOBEJCHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUs peakUuil MOHHOTO oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHWE BOJBI), OIBITOB, WILTIOCTPHUPYIOIIUX MPUMEPBI OKHUCIHTEIBHO-
BOCCTAHOBUTEINIBHBIX peakluil (ropeHue, peakluu pa3jiokKeHus, COeAMHEHHs), Paclo3HaBaHUE
HEOPTraHMYECKUX BEIIECTB C TIOMOIIBI0 KAUECTBEHHBIX pPEAaKIHWid Ha WOHBI, pEIICHHE
HKCHEPUMEHTANBHBIX 3a/1a4.

HeMeTajibl 1 UX cOeIMHEHUSA

OO6miass xapakTepucTUKka ragoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CTpoeHue u (QpU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — raJlor€HOB. XMMUYECKHE
CBOIMCTBAa Ha IpHUMepe Xjopa (B3aMMOJECHCTBHE C MeTaUlaMM, HEMEeTaJUIaMHM, INEeJIOYaMH).
XnopoBonopos. ConsiHast KMCI0Ta, XMMUYECKHE CBOMCTBA, MOJIyueHue, MpuMeHenue. JleicTrue
XJIOpa M XJIOPOBOJIOPO/Ia Ha OPTaHU3M UeJIOBeKa. BakHeWIne XJIOpUAbl U MX HaXOXIEHHE B
npUpoJe.

OOmass  xapaktepuctuka 531eMeHTOB  VIA-rpymnmbel.  OcoOEHHOCTH  CTpPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (Qu3MvecKkue CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbBIE MOJAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYeCKue M XUMHUUYECKHe CBOWMCTBA. OKCHIBI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3UYECKUE U XMMUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M coeruduueckue). XHUMHUYECKHUE peakiu,
Jekaliue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucinoTel. Ilpumenenue
cepHolt kucioTel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. Haxoxaenue
ceppl M €€ COeIMHEHUM B MpUpoAe. XHUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpenbl
COETMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arpsS3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALLEHUS.

OO0m1as xapakTepucTuka 3J1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
CTETICHH OKHCIIEHUsSI. A30T, pacClipOCTpaHeHHe B MPUPOJE, PU3NIECKUE U XUMHUYECKUE CBOMCTBA.



Kpyrosoport azota B mpupoje. AMMHAK, ero (u3ndeckue 1 XUMHUYEeCKUe CBOUCTBA, MTOJyYeHHUE U
npumenenue. Conu aMMOHMS, HUX (QU3NYECKHE M XUMHUYECKHE CBOWCTBA, NpPHUMEHEHUE.
KavecTBeHHass peakuus Ha MOHBI aMMOHHMA. A30THas KHCIOTa, €€ moixydeHue, puzndeckue u
XUMHYECKHE CBOIcTBa (oOmIMe Kak MpeACTaBUTENs Kiacca KHUCIOT U cHeruduyeckue).
Hcnonp30BaHWE HUTPATOB U COJEH aMMOHHS B KadeCTBE MMHEPAIbHBIX YAOOPEHUH.
XUMHYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeibl COCNMHEHUSMHU a30Ta (KUCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/AyXa, MOUYBHI B BOJ0EMOB). Docdop, amtorponHbie Moaudukarmu (ocdopa,
busznveckue u xummuueckue cBorictea. Oxcun pocdopa (V) u pocdopHas kuciaora, GuszndecKue
U XUMHUYECKHE CBOicTBa, mosyudeHue. Mcmomnb3oBanue (ocdaroB B KauecTBE MHUHEPATbHBIX
yI0OpEeHMIA.

O6mias  xapaktepuctuka 23jieMeHTOB [VA-rpynmbl. OcCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTCIICHU OKUCIICHUS. YTIEpPOJI, AJUIOTPOITHbIC MOAU(HUKAIINH, PACIPOCTPAHCHHE B
npupoje, Gpusnueckue U XuMu4yeckue cBoiictBa. AncopOuus. Kpyrosopot yriepona B mpupose.
Okcuapl yraepoaa, ux Gu3nuecKue U XMMHUYECKHE CBOMCTBA, JACHCTBUE HA KUBBIC OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHEe. DKOJOorudYeckue mpobiemMsbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIIOTE3a TJI00AILHOTO TIOTEIUICHHUS KJIMMAaTa, TMapHUKOBBIA 3(pdekT. YrompHas KUCIOTa H €
conmu, UX (pU3MYEecCKHe M XMMHUYECKHE CBOWCTBA, MOJyueHHWE U TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-wOHBL.  Vcmomb3oBaHWe  KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBINIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHayabHBIC TIOHATHA 00 OPraHWYECKUX BEUIECTBAX KaK O COCAMHEHUSX yriepojaa (MeTaH,
9TaH, ITWJICH, aleTWUJIeH, 3TAaHOJ, TJMLEPHUH, YKCycHas Kuciora). [IpupojaHble HCTOUHUKH
YIIIEBOAOPOAOB (Yroib, MPUPOAHBIN ra3, HePTh), MPOIYKTHI UX mepepaboTku (OeH3MH), UX POJb
B OBITY M IPOMBIIIJIEHHOCTU. [IoHSATHE O GMOJIOrMYEeCKH Ba)KHBIX BEIIECTBaX: XKHMpax, Oenkax,
yriaeBoJax — M HMX POJIM B KU3HU 4YelloBeKa. MaTepuanbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHMYeCKUX COCTUHEHUH.

KpemHuii, ero ¢usnueckue u XUMHYECKHUE CBOWCTBA, MoylyueHHe W npumeHeHue. CoeanHeHus
KpeMHus B npupoae. O0ue npencrasieHus o0 okcunae kpemuus (IV) u kpeMHueBoil kuciore.
CunMkartbl, UX HCHOJb30BaHHWE B OBITY, B INPOMBIIUIEHHOCTH. BaxkHeimme cTrpouTenbHble
MaTepuaibl: KepamMHKa, CTEKJIO, ILIEMEHT, OeToH, xkene300eToH. I[Ipobnembl Oe3omacHOro
UCIIOJIb30BAaHUS CTPOUTENbHBIX MAaTEPHAIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydYeHHEe 00pa3lloB HEOPraHMYECKHX BEILECTB, CBOMCTB COJSHOW KHUCIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-WOHBI U HAOIOJEHHE NMPU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NUeCKue U XMMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOKHO
UCMOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COEeIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BUEOMaTepHUasoB), HaOMIOJeHHEe Tpolecca OOYIJMBaHUS — caxapa IMOJ  JeicTBUEM
KOHIEHTPUPOBAHHON CEPHOI KHCIOTHI, H3yUYeHHNE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON CEpHOMN
KHCJIOTHI, MPOBEJICHHE KaYeCTBEHHOW peakIiMM Ha CyiIb(aT-uOH U HAOIIOJeHHWE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYECKUMM CBOWCTBaMHU a30Ta, gocdopa M HX COEeIUHEHUI
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YI0OpEeHUIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHUaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdarT-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJICHCTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI ¢ Mebl0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), U3YYEHHE MOJEJIEH KPUCTANIMYECKUX PEMIETOK anamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOras3a, MOJy4eHHue, COOMpaHue, paclio3HaBaHUE
U U3y4YEeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHUE KAYEeCTBEHHBIX PEaKklMi Ha KapOoHAT U
CHWJIMKaT-UOHBl W W3Y4YEHHME [PU3HAKOB MX IIPOTEKAHUs, O3HAKOMIIEHHE C MPOIyKIHEH



CUJIMKATHOM IPOMBIIIJICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1ad 10 Teme «BaxkHenmue
HEMETAJUIBI U UX COCTUHEHUS.

MeTaiibl M UX COCANHCHUA

OO0mias xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAVIOB HAa OCHOBAHUHU HMX IOJOKEHHS B
[lepuoauueckoit cucreme xumuueckux siaeMeHtoB JI. M. MeHneneeBa U CTpOCHHS aTOMOB.
Crpoenue MeramioB. Mertaminueckass CBsI3b M METAUIMYECKAsT KPUCTAIMYECKAs PEeIETKa.
DJIEKTPOXUMUYECKUN pAJl HAOpsSKEHU MeTauioB. PU3MUYECKME U XHMHUYECKHE CBOMCTBA
MeTayioB. O0mme crnocoObl MmoyiydeHus MeTaioB. [[oHsATHE O KOPPO3UU METAIIIOB, OCHOBHEIE
CrocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTajb, YyryH, MIOPATIOMUHUN, OpOH3a) M HX
MpUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounble MeTaiuibl: monokeHue B llepuoandeckoi cucreme XuMHYeCKUx sieMeHtoB [[. .
MeHnaeneeBa, CTpoe€HHME HUX aTOMOB, HaxoxiaeHue B npupoae. dusmyeckne M XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJNIOB U UX COCIUHEHUM.

[[lenoyHo3emMeNbHBIE METAJUIBI MATHUM W KajbLWid: nosiokeHue B llepumomndeckoi cucreme
xuMmudeckux snemeHtoB Jl. M. MenpaeneeBa, cTpoeHHE MX aTOMOB, HaXOXJIEHHE B IMPHUPOJE.
duznyeckre W XUMHYECKHE CBOMCTBA MarHus M KalbIus. Baxueilmme coeauHEHHS KaJIbITHS
(oxcun, rugpokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepuonnmyeckolt cucreme Xumuueckux siementos J[. .
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA
atoMuHus. AM(pOTepHbIE CBOIICTBA OKCHJIA U THJIPOKCUAA AITIOMUHUS.

Kene3o: nonoxenne B [lepuoanueckoit cucremMe xumuueckux snemeHToB J[. 1. Menneneena,
CTPOEHHE aToMa, HaxoxXJAeHue B mnpupoje. Puznueckne M XUMHUYECKHE CBOMICTBa JKelesa.
Oxcuppl, runpoxcunl u conu xxenesa (I11) u xenesa (I11), ux cocras, cBoiicTBa U MOJyuEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMd METaUIOB U CIUIaBOB, UX (U3NYECKUMHU CBOICTBAMH, H3y4eHHUE
pEe3yJIbTaTOB  KOPPO3WUM  METAUIOB  (BO3MOXXHO  HWCIIOJIB30BaHHWE  BHUICOMATEPHAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOU (BO3MOKHO UCTIOJIB30BaHUE
BUJICOMATEPHAJIOB), WCCIIEAOBAHNE CBOWCTB JKECTKOH BOJBI, IMpOIECCa TOPEHHUsS JKeje3a B
KHCToposie  (BO3MOXKHO — HCIOJNB30BAaHME  BUACOMATEpUAOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBCHHBIX PEAKIIMiA Ha MOHBI: MarHUs, KaJbIIVs, aTFOMUHUS, IMHKA, xkene3a (II) u xenesa
(ITT), memau (II), HaGmroieHNEe U OMKMCAHKE MPOIECCOB OKPAIIMBAHKS TJIAMEHW MOHAMU HATPHS,
KaJTusl U KaJIblUs (BO3MOXHO HCITOJIb30BAHHE BUICOMATEPUAIIOB), UCCIICIOBAaHIE aM(POTEPHBIX
CBOICTB THJIPOKCH/Ia allFOMUHUS M THUIPOKCH/IA IMHKA, PEIICHHE dKCIIEPUMEHTATBHBIX 33124 110
Teme «BakHeHIe MeTaJuIbl U UX COSAUHECHUS.

XuMHus M OKpyKaoLias cpeaa

BCH_ICCTBa U Marcepuajbl B HOBCC,Z[HCBHOﬁ J)KU3HM 4YeJloBeKa. be3omacHoe HCIOIb30BaHUE
BE€IICCTB U XHUMHUYCCKHUX peaKum‘/'I B 6I)ITy. HepBaﬂ InmoMomp HOpu XHUMHUUYCCKHX OXOrax H
OTpaBJICHUMAX.

XVMMHYECKOE 3arpsi3HEHHE OKpYXarolled cpeasl (IpenesnbHas IOMyCTUMas KOHLEHTpalus
BeniecTs, nainee — [1/IK). Ponp Xxumuu B perieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIHI).

Mesricnpeomemmnie ceasu



Peanuzanus MeXnpeaMeTHBIX CBA3€HW NP M3YYEHMHM XMMMH B 9 Kilacce OCYIIECTBIISIETCS YeEpPE3
UCMOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK M IOHITHUH, SBISIIOIIUXCS
CHUCTEMHBIMU I OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TMOHSATHS: HAY4YHBIA (PAKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJM3,
CHUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, SKCIEPUMEHT, MOICIUPOBAHUE,
U3MEpEHHEe, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

®dusmka: MaTepus, aroM, OJJEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIWA, HW30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHN 3apsif, MPOBOJAHHUKH, MOJYIPOBOIHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEI0, 0O0BEM, arperaTHoe COCTOSHHE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, -HSKOCHUCTEMa, MHUHEpaJbHbIE YyI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rumpochepa, MUHEpaibl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOMAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIC pe3yIbTaTbl OCBOCHUS MMPOrpaMMbl OCHOBHOI'O O6H.[CFO O6pa3OBaHI/I$[ JOCTHUT'arOTCs
B X01€ O6yIIeHI/I$[ XHMHUHU B CIUHCTBEC y‘~IC6HOI71 M BOCIIUTATEIHLHOM JACATCIIBHOCTH B COOTBECTCTBUU
C TPpaAUIIMOHHBIMU pOCCHﬁCKHMH CONUOKYJIbTYPHBIMU n AYXOBHO-HPABCTBECHHBIMU
OCHHOCTSAMU, IMPUHATBIMA B O6HICCTB€ mpaBujiaMM W HOpMaMu MHOBCIACHUSA U CHOCO6CTBy1—OT
nponeccamMm CaMOIIO3HAHUA, CaMOPA3BUTHUA U COLIMATIN3 AU O6y‘laIOH_[I/IXCSI.

JIMYHOCTHBIE PE3YJIbTAThl OTPAKAOT T'OTOBHOCTD o6yqa}01u1/1xcs{ PYKOBOACTBOBATLCH CHUCTEMOU
MNO3UTHUBHBIX HNECHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCclIMpCHUEC ONbITa ACATCIBHOCTH Ha e€ OCHOBC, B
TOM 4HUCJIC B HaCTH:

1) naTPpHOTHYECKOT0 BOCTTUTAHUSI:

LIEHHOCTHOI'O OTHOILIEHUA K OTCYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY KU HAyYHOMY
HACJIEUIO, TIOHMMAaHUS 3HAUeHUs XHUMHUYECKONW HayKH B >KM3HHM COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POpPMAIUECH O MEepPEAOBBIX JOCTHKCHUSIX U OTKPBITHSX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YyCTpOMCTBe
MHpa U O0IIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOPMaX U MpaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHHUKATUBHONH KOMITIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHOMCCIIEA0BATEIbCKOM,
TBOPUYECKON M JAPYruX BHAAX MACSITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
ACATCIIBHOCTH IIPHU BBIITOJTHCHHUN yqe6HBIX, II03HABAaTCJIbHBIX 3aJa4, BBIIIOJITHECHUHN XHUMHUYCCKUX
DKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHHS K B3aWMOIOHHMAHUIO U
B3aMMOTIOMOIIIM B TIpOIleCCE€ DJTOM Y4YEOHOW MeSITeNIbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE
MOBEJCHUE U TOCTYIKM CBOMX TOBApPUIIEH C MO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:



MHUPOBO33PEHUYECKHE MPEICTABICHUS O BELIECTBE M XMMHUUYECKOW peakly, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTAaBIIAIOIIUE OCHOBY Ul IOHMMAaHUSA CYIIHOCTH
HaquOfI KapTUHbI MHpa, MMPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUSA IMPUPOLIL,
B3aMMOCBA35X 4YEJIOBEKAa C MPUPOAHOM CpeAod, O poOJIM XUMHMM B TIO3HAHMM OTHX
3aKOHOMEPHOCTEH;

[IO3HABATEIIbHBIC MOTHBBI, HAIpPABJICHHBIE Ha IIOJYyYEHHE HOBBIX 3HAHUW 110 XHUMUH,
HEoOXoauMble Ul OOBSACHEHHsS HaOJIOJaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATENIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYpHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIBHOIN pabOThI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOH JUTEpaTypoi, AOCTYHNHBIMH TEXHUYECKUMH CpPEACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYYEeHHI0O U [O3HAHUIO, JHO0O3HATEIBbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHONW M MCCIENOBATEIBCKON IEATEIIFHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B ajbHEHIIEeM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/10pOBbIO, YCTAHOBKH Ha
30pOBbIIl 00pa3 ’KHW3HM, OCO3HAHWE TIOCJIEACTBUH M HENPUATHE BPEAHBIX IPUBBIYEK
(ynmorpeOyieHUsI aJKOroJsi, HAPKOTHKOB, KypeHHs), HEOOXOJMUMOCTH COOJIIOJICHHS IPAaBHI
0€30I1aCHOCTH ITPU OOPALIEHUN C XUMMUUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTHUYECKOMY M3yYeHHIO MPO(ECCHii U TPpya Pa3InIHOTO POJIa, YBAKEHHUE K TPYAY
U pe3yibpTaTaM TPYAOBOH AEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHMS IPEIMETHBIX
3HAaHUW 10 XWMHH, OCO3HAHHBIM BBIOOp MHIUBUIYaJIbHOW TPAEGKTOPUU MPOJOIKEHUS
0o0pa3oBaHusl C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, YycCHemHol NnpodecCHOHATBbHON NEATENbHOCTH U PAa3BUTHS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHAIBHON Cpesie;

6) 3K0JI0OrH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKH 11eTIecCO00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK MCTOYHHKY JKU3HU Ha 3emiie, OCHOBE
e€ CyllecTBOBaHUS, IMOHMMAaHUE IIEHHOCTH 3J0pOBOTO U 0Oe€30MacHOro o0pasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIIO/ICHUS MPaBUJl OE30MMacCHOTO MOBEACHUS NPU paboTe ¢ BElIeCTBAMH,
a TaKKe B CUTYalHUsIX, YTPOKAIOIIKX 30POBBIO U KU3HU JIHOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHMSI, MOJy4yaeMble MpPU H3YUYEHUU XUMUH, U pelleHus 3ajad,
CBSA3aHHBIX C OKpPYXKalolled IPUPOJHON CPENOM, I IMOBBIIEHUS YPOBHS DKOJIOTMYECKON
KYJIbTYpPbI, OCO3HaHUS INI00ATBHOTO XapaKTepa SKOJIOTHUYECKUX MpoOJieM U MyTel MX pelieHus
MIOCPEICTBOM METOJOB XUMUH, YKOJIOTHYECKOTO MBIIUICHHs, YMEHUs PYKOBOJACTBOBAaTbCA UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpenMeTHBIX pE3yNbTaTOB BBIACHSIOT 3HAYUMbIE Ui  (OPMHPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIM, THUIOTe3a, (akT, cUCTeMa,
IpoIiecc, KCIEPUMEHT U JIPYToe.), KOTOpbIe NCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX IMPEeIMETOB (OPMUPOBATH MPEJICTABICHUE O
LIEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBepcalbHble ydeOHbIe JEHCTBHs (IIO3HABaTENbHBIE,
KOMMYHHUKAaTHBHbIE, PETYJSTUBHbIE), KOTOpble OO0eCneurnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOM! €A TEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe eliCTBHS



Ba3oBble JJoruueckue geiicTBUA:

YMCHUA HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOI'0 MBIIIJICHUSA ITPH OCBOCHHUU 3HAHUIL: PACKpbLIBATH
CMBICIT XHUMHYECKHX TMOHITHHI (BBII[eJ'IHTB HUX XapakKTCPHbIC IIPU3HAKH, YCTaHABJIMBATb
B3aUMOCBA3b C OPYIruMuUu HOHSITI/ISIMI/I), HUCIIOJIB30BaTh IIOHATHUA OJIA 00BsICHEHUS OTACIBHBIX
(baKTOB n HBHCHHﬁ, BBI6I/IpaTB OCHOBAHHA W KPHUTCPHUH OJIA KJ'IaCCI/I(l)I/IKaHI/II/I XUMHNYCCKHUX
BCIICCTB M XHWMHYCCKHUX peaKuHﬁ, YCTaHABJIMBATh HNPUYUHHO-CICACTBCHHBIC CBA3U MCKAY
00BEeKTaMHU HU3YUCHUA, CTPOUTH JIOTHYCCKHUE PaCCYKACHUA (I/IH,Z[yKTI/IBHBIe, ACAYKTUBHBIC, II0
aHaJIOI‘I/II/I), J€J1aTh BBIBOJbI M 3aKJIIFOUCHU A,

yYMEHUE IPUMEHATh B IPOLECCe IO3HAHUS MOHATHS (IIPEIMETHbIE M MeTalpeJIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, HPeoOpa3OBHIBATH MIMPOKO
IpPUMEHSEMbIE B XUMHM MOJEJIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — TpU pPEHIeHUH Yy4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4E€TOM OTHUX MOJEIBbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKLUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yYaEMBIX IIPOLECCAX U SABJICHUSIX.

ba3oBble nccienoBarebCcKue AeiCTBHUA.

YMEHHUE HUCIO0JIb30BaTh [IOCTABIEHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA IO3HAHUS, a TaKKe B
KayeCTBE OCHOBBI /11 (POPMHUPOBAHUS TUIIOTE3bI 110 MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

NpUOOpETEeHUE OMbITa MO IUIAHUPOBAHHWIO, OPTaHMU3AlMM U TPOBEICHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOIATh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €r0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJBI IO pe3ylibTaTaM MPOBEAEHHOTO OIbITa,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BbIOMpATh, aHAJIM3UPOBATh U HMHTEPIPETUPOBATh MH(POPMALMIO Pa3lIUYHBIX BUAOB U
dopM mpencTaBiIeHUs, MOIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MOcoOus, pecypchl HHTepHeTa), KpUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HUH(OPMALIHUIO;

yYMEHHUE TMPHUMEHATh Pa3IMyYHble METOJbl W 3alpochl MpH MOMCKEe U 0oTOOpe MHpopMaruu u
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMMBIX ISl BBITOJTHEHHS y4eOHBIX M MO3HABATEIBHBIX 3374
OTpeNIeNIEHHOr0 THUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHUH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIE30BAHMS PA3IMIHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITE€IbHO BBIOMPATh ONTUMAIBHYIO (OpMy THpeacTaBIeHUs
UHPOPMAIIMK W WUTIOCTPHPOBATH pEIIaeMble 3aJlaud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBAaTh B IHpolecce Y4eOHOM M HCCIelnoBaTeIbCKON
JEeSTENIbHOCTH UH(POPMAIIMIO O BIMSHUU MPOMBIIIJIEHHOCTH, CEILCKOTO X0341iCTBA U TpaHCIIOpTa
Ha COCTOSIHME OKPYXKarollel NPUPOAHOMN CPEb.

KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHUS 3a7aBaTh BOMPOCHI (B XOje auajiora u (WJIM) IUCKYCCHH) TIO CYIIECTBY OOCYKIaeMOM
TeMBI, (HOPMYITHPOBATH CBOU MPETIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHSI MPEATIOKEHHOM 3a/1a4H;

YMCHUSA NPCACTABIATE MOJTYUYCHHBIC PE3YJIbTAaThbl IIO3HaBaTEILHOU ACATCIIBHOCTH B YCTHBIX U
MUCBbMCHHLBIX  TCKCTAaxXx; ACJHAaTh MPC3CHTALUIO PC3YJIbTATOB BBIIIOJHCHUA XHUMHUYCCKOTO
JKCTIEpUMEHTa (J1a00paTOPHOTO ONBITAa, JA0OpPATOPHOW pPAOOTHI MO HCCICIOBAHHIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);



yMEHHsI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IIO3HABATEIHHOU U
UCCIICIOBATEIILCKON JICATEIILHOCTH TPH PEIICHHH BO3HHKAIOIIMX MpOOJeM Ha OCHOBE ydéTa
o0IIMX MHTEPECOB W COTJIAaCOBaHMS MO3UIUN (0OCYXIeHUS, OOMEH MHECHHSIMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIMS COBMECTHBIX JICHCTBHIA, OTIPE/ICIICHUE KPUTEPUEB 110 OIICHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOSITEIBHO OIpeNessaTh LEeTu JeATeNbHOCTH, IJIaHUPOBATh, OCYIIECTBISTD,
KOHTPOJIMPOBATh M TP HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTh, BHIOMPATH
HanOosiee 3(G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M IIO3HABATENbHBIX  3ajad,
CaMOCTOSATENIBHO COCTABIIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JEHUCTBUM IpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IIOJIy4eHHUsS HOBBIX 3HAHMH 00 H3y4daeMblX OOBEKTax —
BEIIIECTBAX M PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO Pe3yibTara 3asBICHHON LN,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/IaHUI.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX ~pE3yJIbTaTOB [0 OCBOEHHUIO  00SI3aTEIIBHOIO  COJEpKaHUs,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOH pabouell MporpamMMmol, BBIJIEJAIOT: OCBOCHHBIE
0o0yJaromuMHUCsT Hay4YHbIE 3HAHUS, yYMEHHUS W CIOCOOBI JeicTBUH, cnenuduyeckue s
OpeIMETHOW 00s1acTH «XUMHS», BUABI JESITEIBHOCTH IO TMOJYYEHUIO HOBOI'O 3HAHHUSA, €ro
MHTEPIIPETALUN, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K xoniy o0yuenus B 8 kijiacce mpeiMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHH: aTOM, MOJEKYla, XUMHYECKHI
AIIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOIHAS M HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAs W MOJEKYJspHash Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsT Macca, MaccoBas JOJs XHUMHYECKOTO 3JIEMEHTa B COEIWHEHMHH,
MOJISIDHBIA  O0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHWE, COJb, JJIEKTPOOTPHUIATEIBHOCTD,
CTCTMeHb OKHUCIICHUS, XHUMHYECKas peakius, KiIacCUuUKAUg pEeaKIHidi: peaxiuu
COCIMHECHUS, PEAKIIMU DPA3JI0KEHUsI, PEaKIMN 3aMEIICHUs, Peakluu OOMeHa, JK30- U
OHAOTEPMUUYECKUE PEAKIUU, TEIoBoW 3(DPeKT peakuuu, sIpo aroma, IEKTPOHHBIH
CJIOW aroma, aToMHas OpOWUTallb, PaJAUYyC aToMa, XUMHUYECKas CBsI3b, TOJIApHAs |
HEMOJISIPHAs] KOBAJIEHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHWOH, PaCTBOP, MacCOBast
JIOJISE BelecTBa (MPOIEHTHAsI KOHIIEHTPAIUsI) B PaCTBOPE;

e HWUIIOCTPUPOBATHL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHHA H MPUMCHSATE OTHU
IMOHATHS IPU OIIMCAHUU BCUICCTB U UX npeBpameHI/HTI;

e HCIOJB30BaTh XHWMHUYECKYIO CHMBOJUKY Ui COCTaBJ€HHUS (OPMYNT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OHNpeCACIAATb BAJICHTHOCTb 4TOMOB JJICMCHTOB B 61/IHapHLIX COCIMHCHUAX, CTCIICHb
OKHCJICHHA JJICMCHTOB B 6I/IHapHHX COCIMHCHUAX, MPUHAAICKHOCTh BCIICCTB K
OHpCIleJ'IéHHOMy KJIaCcCy CoeI[I/IHeHI/Iﬁ 1o (bopMleaM, BUJ XUMHUYECKOH CBSI3U
(KOBaJ'IeHTHaH n I/IOHHaSI) B HCOPraHWYCCKHUX COCAMHCHUAX,

® PpacCKpbIBaTb CMBICII HCpI/IO,Z[I/I‘{eCKOFO 3aKOHa I[ . Menneneena: ACMOHCTPUPOBATH
ITOHMMaHHEC HGpHO)IH‘—ICCKOfI 3aBHUCHMOCTH CBOMCTB XHMHYECKHX DJJIEMEHTOB OT HX
IIOJIOKCHHUA B HCpPIOI[H‘-ICCKOﬁ CUCTCMC, 3dKOHOB COXpaHCHHA MACChl BCIICCTB,
IMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOTO YYCHUA, 3aKOHA ABOF&HpO;

e ONWCHIBATh M XapakTepus3oBaTh TaOmMuHyr0 ¢opmy Ilepuonndeckoit cucTeMsl
XUMHUYECKHMX DJJIEMEHTOB: pa3iuyaTh IOHATUS «rjaBHas noarpynna (A-rpynma)» u



«mobounass moxarpynmna (b-rpynma)», Manble u  OonbIIME TEPHOABI, COOTHOCHTH
o003HaueHusl, KOTopble MMeroTcss B Tabnuue «llepmoauueckas cucremMa XUMHUYECKUX
anemenTtoB J[. M. MeHnpneneeBa» ¢ 4YUCIOBBIMM XapaKTEPUCTUKaMU CTPOEHHUsS aTOMOB
XMMHUYECKMX DJEMEHTOB (coCTaB M 3apsai sAnpa, oOlee 4YHUCIO DSJIEKTPOHOB MU
pacIpeesIeHUe UX 110 2JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTraHMYECKHE BEIIECTBA, XUMUYCCKUE
peakiuu (IO YHMCIYy M COCTaBY YYAaCTBYIOIIUX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY

dbdexry);

XapakTepu3oBaTh (ONUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBAa BEILECTB pa3IMYHBIX
KJIaCCOB,  IIOATBEpP)KJAas  ONMCAaHUE  IpUMEPAMM  MOJIEKYJSIDHBIX  ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

IMPOIrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX Ka4YC€CTBCHHOI'O COCTaBa,
BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PAa3JIMYHBIX YCIIOBUAX,

BBIUUCIIATH OTHOCHUTCIIBHYHO MOJICKYJIIPHYIO U MOJIIPHYIO MacCChl BCIICCTB, MAaCCOBYIO
JOJII0 XMMHUYCCKOro 3JICMCHTA I10 q)OpMy.He COCAMHCHMA, MAaCCOBYIO NOJIFO BCUICCTBA B
pacTBOpPEC, MIPOBOAUTDH paC‘léTLI 110 YpaBHCHHIO XHUMHYECKOH pC€aKuu;

NPUMEHSTh OCHOBHBIC OICPALMH MBICIIUTEIBHON JEATCIIBHOCTH — aHAJM3 M CHHTE3,
cpaBHEHHE, 0000IIECHHE, CUCTEMATU3AIMI0, KJIACCU(PHUKAINIO, BBISBICHUE MPUYUHHO--
CJICZICTBEHHBIX CBSI3ed — U HM3Y4YCHHUS CBOMCTB BEINECTB M XUMHUYECKHX PEaKIIHHA,
€CTECTBCHHO-HAYYHBIC METOJBI MTO3HAHUS — HAOIIOJCHUE, N3MEPEHHUEe, MOICTUPOBaHUE,
9KCIIEPUMEHT (PeaabHbIA U MBICJICHHBIN );

cleoBaThb IMpaBUaM  IIOJb30BAaHUS XMUMHUYECKOHM TocyIod u  J1abOpaToOpHbBIM
o0opyJOBaHUEM, a TaKXe MpaBWIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSAMHU IO BBIIOJHEHHIO JJAOOPATOPHBIX XUMHUYECKHUX OIBITOB IO MOJYYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA U KHUCIOPOAA), NPUTOTOBJICHUIO
pacTBOPOB € ONpPEAECIEHHON MAaCCOBOM JIOJIEH paCTBOPEHHOTO BEILIECTBA, MIJIAHUPOBATH U
IIPOBOAWTH XUMHUYECKHE OSKCIIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB ILEIOYEH H
KHCJIOT C TIOMOIIbIO MH/IMKATOPOB (JIAKMYC, (peHOIPTaIenH, METUIIOPAHXK U JPYyTHUe).

K xonIty oOyuenus B 9 kjiacce mpeIMETHbIC Pe3yIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOLTUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHI: XUMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPHULIATELHOCTh, CTEMEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIUIOBOW 3((deKT peakiuu, MOJb, MOJSIPHBIA 0O0BEM, PAaCTBOpP, DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, DJEKTPOJIUTHUECKas JAMCCOIMAlMs, pPEaKIU HOHHOro oOMeHa,
KaTaJln3aTop, XHUMHMYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTHMbIE peakIiH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU, OKUCINUTEIb, BOCCTAHOBUTENb, OKUCIICHHE
U BOCCTAQHOBJICHHME, aJNIOTPOIUs, aM(pOTEPHOCTb, XHUMHYECKas CBS3b (KOBAJIEHTHasd,
MOHHAsI, MeTaJUIMYecKas), KpHUCTa/sinyeckas pemiérka, KOppo3us METaJUlOB, CILUIABbI,
CKOPOCTb XMMHYECKOM peakluu, NpeneiabHo Jomnyctumas KoHueHtpauus IIJIK
BEILIECTBA,

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHWUMHYCCKHUX MOHATHUHA H MNPUMCHATE OTH
MOHATHS IPU OTIMCAHUU BCUICCTB U UX HpeBpaILICHI/Iﬁ;

UCIIOJIb30BAaTh XMUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBieHUS (OpMys BEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;



e  OIpPENENATh BAJICHTHOCTh U CTEIICHb OKUCICHUS XUMUUYECKUX 3JIEMEHTOB B COCIMHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIECTB K ONPENEICHHOMY KIIACCy COCIUHEHUHN
no Qopmynam, BHI XUMHYECKOW CBs3M (KOBAJIGHTHAs, WOHHAs, MeTaJlIM4yecKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3aps)l MOHA [0 XMMUYECKOH (opMmylie, XapakTep Cpelbl
B BOJHBIX PAacTBOPAaxX HEOPraHUYECKUX COCIMHEHHM, TUIl KPUCTAJUIMYECKOW PELIETKU
KOHKPETHOI'O BELIECTBA;

e packpsiBathk cMbici [lepuonnyeckoro 3akona JI. 1. MenzeneeBa u 1eMOHCTPUPOBATH €T0
NOHMMaHME: OINHUCHIBATH M XapaKTepu3oBaTh TaOnuuHylo ¢opmy Ilepuomnueckoii
CHUCTEMbl XHUMHUYECKMX 3JEMEHTOB: pa3ivuyaTh IIOHATHS «rJaBHas noarpynna (A-
rpymnna)y u «mobounas mnoarpynna (b-rpymma)», manele u  OonbIIME TEPHOIDI,
COOTHOCHUTH 0003HAa4Y€HUs, KOTOPbIE UMEIOTCS B IIEPUOANYECKON TAaOIUIIE, C YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsj sApa,
o0111ee 4uCiI0 3JEKTPOHOB U PACHpPENENICHHE UX I10 3JIEKTPOHHBIM CJ0sIM), OOBSICHSTH
o0111e 3aKOHOMEPHOCTU B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN B Ipeenax
MaJIbIX MEPUOJIOB U IIIABHBIX MOATPYII € YYETOM CTPOEHHSI UX aTOMOB;

e Kiaccu(UUUPOBATh XMMHYECKHE ASJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUYECKHUE
peakuuu (IO YUCIYy M COCTaBy YYAacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);

e XapakTepu3oBaTh (ONHUCHIBATH) OOImME U CHEHU(PHUECKHE XHMHUYECKHE CBOICTBA
IIPOCTBIX U CJIOXKHBIX BEILIECTB, IOATBEP)KAAsA ONKMCAHUE IPUMEPAMU MOJIEKYISIPHBIX U
WOHHBIX YPAaBHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

e COCTaBJIATH YPABHEHMsI DJIEKTPOJIUTHUECKON AMCCOLMALMM KHUCIIOT, IIEJIOYEH M COJEH,
IIOJIHBIE U COKpAIll€HHbIE YPABHEHMsI peaklMii MOHHOIO OOMEHAa, ypaBHEHHUs peakiuil,
MOATBEPKIAIOIIUX  CYIIECTBOBAHME TI'EHETUYECKOM CBA3M MEXKIY  BEIIECTBAaMU
Pa3JIMYHBIX KJIACCOB;

e pacCKpblBaTb CYHIHOCTH OKHUCIUTCIBHO-BOCCTAHOBHUTECIBHBIX peaKHI/Iﬁ IoCpEeaACTBOM
COCTAaBJICHUS 3JICKTPOHHOI'O OajaHca dTUX peaKHHﬁ;

e IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTU OT HUX CTPOCHHUA, BO3MOXHOCTHU
MMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

e BbIUUCIATE OTHOCHTCIBHYIO MOJICKYJISPHYIO U MOJIAPHYIO MAacCChl BCIICCTB, MAaCCOBYIO
JOJII0 XMMHUYCCKOI'o 3JIEMCHTA 110 q)OpMYJ'IC COCAMHCHUA, MAaCCOBYIO IOJIIO BCUICCTBA B
pacTBOpPEC, MIPOBOJAUTH paC‘IéTLI 110 YpaBHCHHIO XUMHYECKOH pCaKknuuun;

e coOmonaT MpaBHUia TOJb30BAHUSA XMUMHMYECKOHM MOCyHoll U 1a00paTOpHBIM
o0opyJIOBaHUEM, a TaK)Ke IpaBHUja OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUUSMHU O BHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYEHHUIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (aAMMHUAKa U YTIIEKUCIIOTO ra3a);

e MPOBOJIUTH PEAKIUH, MOATBEPXKIAIOIIME KAYeCTBEHHBIH COCTaB PA3IMYHBIX BEIECTB:
pacro3HaBaTh OIBITHBIM NyTEM XJIOpHA-, OpomMHuA-, HMOAWI-, KapOoHat-, ¢ocdart-,
CHJIMKAT-, Ccynb(daT-, TUIAPOKCHI-MOHBI, KATHOHbI AMMOHHUS W HOHbl H3YyYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;

e TPUMEHSATH OCHOBHBIE ONEPAIIMU MBICIUTEIBHON NI€ATENbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEHHUE, 0000ITIEHNE, CUCTEMATHU3AIINIO, BHISIBICHUE TIPUUYNHHO-CJICICTBEHHBIX CBSI3eH
— JUIS WU3yYEHHUsI CBOWMCTB BEIIECTB M XMMHYECKUX pEaKIMi, €CTeCTBEHHO-HAy4YHbIE
METO/Jbl TO3HAHUS — HaOIIOJEHUE, W3MEPECHHE, MOJICITUPOBAHNE, DKCIEPUMEHT
(peanbHBII U MBICTICHHBIH).

TEMATHYECKOE INTAHUPOBAHHUE



8 KJIACC

KosnuyectBo 4yacos
Ne i/ HaumeHoBaHue pasaenoB u
B TeM MPOrpaMMbl Beero KonTpoJbHbIe IIpakTH4eckue
padoThI padoThI
Paznea 1. IlepBoHayaibHble XMMHYECKHE TIOHATHS
XuMusg — BaxkHas 00jacThb
11 €CTECTBO3HAHUS U NPAKTUYECKON | D 2
JESITEIbHOCTH YEJIOBEKa
BemiectBa u XUMHYECKHE
1.2 . 15 1
peakuuu
Htoro no pazneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BelleCcTB

21 Boznyx. Kucnopon. Ilonsitue 06 6

' OKCHIIax
Bonopona.Ilonarue o xuciorax u

2.2 FOPOAL 8 1
COJIIX
Bopma. PactBoprr. Ilo e 00

23 bt TBOPBI HATH 5 1 1
OCHOBAaHHUIX

24 OCHOBHEBIE KH%CCLI 11 1 1
HEOPTraHUYECKUX COCTMHEHUI

Hroro no pazneny 30

Paznen 3. Ilepmogudveckuii 3axkoH u Ilepmoamyeckasi cucrema XuMu4eckux diaementoB . H.
XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

ITepuoanueckuit 3aKOH 31
[Tepuoanueckast cucrema
3.1 7
XUMUYeCKuX syemeHtoB JI. .
Mengeneesa. CtpoeHue aroma
Xumuyeckas CBSI3b.
3.2 OKHUCIUTENBHO- 8 1
BOCCTAaHOBHUTEIbHBIC PEAKITUU
Hroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO 68 4 5
[TPO'PAMME




9 KJIACC

HaumeHoBaHue pa3iejioB H  TeM

KoauuecTBO 4acoB

o
Ne n/n NPOrpamMMbl Beero KonTpoabubie | [IpakTudeckue
padoThI padoThI
Pa3nes 1. BemecTBO U XMMHYeCKHE PeaKIIUH
11 [ToBroperne wu  yraybOneHue 3HAHUH 5 1
' OCHOBHBIX Pa3/elioB Kypca 8 kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4
' peakmuit
13 DNEKTPOIUTHYECKAS JICCOLHALISL. | o 1 1
' XUMUYECKHE peakllii B paCTBOPax
Htoro no pazneny 17
Pazgen 2. HeMeTa/JILI M X CO€IHHEHUSA
21 OOmass  XapakTepUCTHKA  XUMHYECKHX 4 1
' snemeHToB VIIA-rpynmsl. ["agorenst
OOmiasi  XapakTepUCTHKA  XUMHYECKHX
2.2 anemeHTOB VIA-rpymmel. Cepa u e€ | 6
COETMHEHUS
OOmiass  XapakTepUCTHKA  XUMHYECKHX
2.3 aneMeHTOB VA-rpynmsl. A3oT, gocdop u | 7 1
WX COEJMHEHUS
OO0mast  xapakTEepUCTHKA  XUMHUYECKUX
2.4 anemMeHToB IVA-rpynnbl.  Yriepox u |8 1 2
KPEMHUH ¥ UX COCAMHCHHUS
Hroro 1o pasneny 25
Paszpnen 3. MeraJuibl M UX COeIMHEHUSA
3.1 OO6mue cBoiicTBa METAIIIOB 4
3.2 BaxkHel1e MeTaibl U UX COSTUHEHUS 16 1 2
Hroro no paszneny 20
Paszgea 4. Xumus 1 oOKpysKamomas cpeaa
41 Bemectea u  marepuansl B KU3HH 3
' YeloBeKa
Htoro no pazneny 3




PesepBHOe Bpems 3

OBILEE KOJIMYECTBO YACOB 11O

[IPOTPAMME 68 4 !
YYEBHO-METO/UYECKOE OBECHEYEHUE OBPA30BATEJILHOT'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* Xumus, 8 kimacc/ Pymsuruc '.E., ®enpaman @.I'., AknuonepHoe o0mectBo «M31aTenscTBo
«[IpocBerenue»
* Xumus, 9 kmace/ Pymsuruc I'.E., ®enpaman @.I°., Akuroneproe o0mecTBo «31aTenscTBO
«[IpocBerieHue»

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

Xumusa: ypoku B 8  kmacce @ mocobue gms  yuurens /H.  H. Tapa
Xumus. Ypoxku B 9 kitacce : mocobue mis yuurens /H. H. I'apa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/



