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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XuUMHUM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoIaBaHusl y4eOHOTo npeaMera « XuMuUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe npeaMEeTHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takxke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpejCTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (GopMUPYEMble XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopmMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJI/1a HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaepkaHHsl MPOTpaMMbl MO XUMHUHM C(HOPMHpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpEeACTaBICHUN 00 DIIEKTPOIUTHYECKON JIUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOJIYYEHHUS
U3Yy4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 knacce» u «Pu3mnka. 7 Kiacey.

[Ipy wW3yueHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBbI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUYECKUX TMOJOKECHUH,
JOCTYNHBIX OOOONIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKka HayKH, B



OpUOOIIEHNHM K HAyYHBIM METOJaM T[O3HAaHWS TPU HW3YYCHHUU BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOW NEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAayYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIHOJIb3yd 3HAHUS M ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHATh HMX TpPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlmUMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTHUYECKH
1IEJIECO00pa3HOro TOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTOoJaaxX MO3HAHMWS B XUMHUHU. UHMCTHIC BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE deMeHThl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA CcocTaBa BemiecTB. (OTHOcCUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAS MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aK0H COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX peaKIui (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, IMpaBuiaaMu paboThl B 1abopaTopuu U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YUEHHUE M ONUCAHHE
bU3MYECKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
dbu3nveckux (TUIaBjeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHYECKUX (TOPEHHME CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHHE U
ONHMCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIOM Oapusi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE kese3a ¢ pactBopoM coiu meau (10),
M3yYeHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (puIbTpOBaHME,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaOJIOJICHWE W  ONHCAHWE  Pe3yJbTaTOB  IPOBEICHHUS  OIBITA,
WLTIOCTPUPYIOMIETO 3aKOH COXPAaHEHWS MACCHhl, CO3JaHUE€ MOJEIEH MOJICKYI
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpoCToe
BemiecTBO. Haxokmenwe kuciopoja B Mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl



MOJIyYeHUs KUCIOpoJa B Ja0OpaTopud U MOpPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHUE MapHUKOBOIO 3 dekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOABL. Bojga Kkak pacTBoputelb. PacTBOpHIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHre NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duszndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psan axkruBHoctu MmertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue couen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUSA KUCIOPOAa B BO3yXeE, MOIyUYECHHUE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mo)kapa), O3HAKOMJIGHHE C oO0pa3laMM OKCHIAOB U
OMMCAHWE WX CBOWCTB, IMOJYy4YeHHE, COOMpaHWE, PACMO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcuaom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



UCCJEeI0OBaHUE O0pa3loB HEOPraHMYECKUX BELIECTB pPa3JUYHBIX KJACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT U IIEJIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalIu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO MeETajula APYrMM M3 pacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAJbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoagnuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PeAKIUU

[lepBble MOMBITKU KIaCCU(MUKAIUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpPUOIHAsA  (QOpPMBI
[Tepunonnueckoii cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oromnsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cuctemsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokKeHuIo B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSl paJhyca aTOMOB XUMHUYECKUX AJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOIaM.

3nauenue Ilepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB [JI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXk1aHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJsipHAs M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHre oOpas3lloB BEIIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiyu pa3ioKeHUs, COSTUHEHUS ).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, DJJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAaJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUM 3apsi, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOpPHbIE MOPOJBDI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TNEpPBBIX TPEX MNEPHOJOB, KalMs, KalbLHUs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM 3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U
BUJIa XUMHWYECKOH CBS3H.

Knaccudukainus 1 HOMEHKJIATYypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaimys XuMAYECKUX PEaKIUi MO pa3InIHbIM MpU3HAKAM (10 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEHW OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMudeckod peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMUMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumMnueckoM paBHoBecur. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAKIUMU W MOJIOKEHUE XHWMHYECKOIO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON AUCCOLUALIMU. DIIEKTPOIUTHI U HEJIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHMs peakumii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMUA KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJTHOCTH
pacTBOpPOB BEILECTB, MPOLECCAa JUCCOLMAIMU KHUCIOT, WIEJOYed U CoJiel
(BO3MOXKHO  WCTIOJIb30BAaHME BHJICO MaTepUalioB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICIICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakiuu pasiIoKEHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl 1 X COeITMHEHUS

OO6mast xapakrtepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyecKue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3aumMozeiicTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HA OpPraHMW3M YeNIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHE B IIPUPOJIE.

O6miast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTBIX BEHIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHbBIE MOJIU(PUKALIMN KUCIOPOa
U cepbl. XUMHUYECKUe CBOWCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndeckue u
XuMuyeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kmciora, (u3HUecKMue © XHMHYCCKHE CBOMCTBA (00mHME Kak
MpEeACTAaBUTENS Kllacca KHUCJIOT W crenuduyueckue). XHUMHUYECKHE peakilu,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYyYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAS PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTECINICHU OKUCIEHUS. A30T, pacHpOCTPaHEHHUE B MPUPOJIE,
dbuznyeckue U XuMu4eckue cBorctra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coiam aMMOHUS,
ux (pu3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoicTBa (0OIIME KaK TMPENCTaBUTENsl Kjacca KHUCIOT W craeruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arps3HEHHWE BO3AyXa, MOYBBI M BomoéMoB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, Gu3nUecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMS.  YTJIEpoJa,  auIOTPOIHBIC
Moau(UKalMK, PACIPOCTPAaHEHHE B Mpupone, (HUINUECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepona B npupoze. OKcuubl yriaepojaa, ux
¢usznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHe MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1700aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3NYECKHE M XUMHYECKHE CBONCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPrAaHMYECKHUX BEIIECTBAX KaK O COSAUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPHUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMeHerne. CoenuHeHHs KpeMHHs B mpupojge. OOmue mpeacTaBieHus o0
okcune kpemHus (IV) u kpemuueBoi kuciore. CHIMKAThI, X UCIIOJb30BAHUE B
OBITY, B IPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpa3laMu XJOpPUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOUN KHUCJIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiiuy Ha Cyibdart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YIOOPEHHM, MOTyUYeHUE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3y4YeHUE MoJenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KaYeCTBEHHBIX peakuuid Ha kapOoHAT U
CUIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTepUCTHKAa XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. H.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  OJNEKTPOXUMHUYECKUM  psif
HarnpsHKeHU MeTamoB. Ousnyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crocoObl ToyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[llenounsle MeTauibl: noJjiokeHue B [lepuoamyeckoil cucreMe XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B IMPUPOJIE.
du3nuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpusg MW Kanusd. [IpumMeHeHue MIeNnOoYHBIX METaIOB W UX
COCIMHCHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MAarHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HAX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coequHeHuss Kalblus (OKCHJI, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuEe aroMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AM(OTEpHbIE CBOMCTBA OKCUJA U TUJIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTAaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA
KaJblIMsl M HATPUS C BOAOW (BO3MOJKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
UCCIIEJOBAHNE CBOWCTB >KECTKOW BOBI, IPOLIECCA TOPECHUS KEJe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IPU3HAKOB  MPOTECKAHMUS
KAQUECTBEHHBIX PEaKIUM HAa MOHBI: MArHUsA, KAJIbLHUs, aJIOMHUHUS, IIMHKA, JKEJe3a
(II) u xene3a (III), meau (II), HabmromeHNE M ONMKMCaHUE MPOILIECCOB OKPAITHBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepUaIoB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « Baxkneniue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEHEBHOM KW3HHM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. IlepBas momous mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYyXKaromied cpeabl (MpeaenbHas AOoMycTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie cea3u



Peanuzanmss MeXMpeIMETHBIX CBS3CH MPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAydHBIM (DAKT, THUIIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIaCCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEIb, SBICHUE, MAaPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTb, MOJICKYJIA, DJCKTPUYCCKUN 3apsj, MPOBOJIHHKH,
MOJYNIPOBOJHUKH, JAUDJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
peméTka, CIUiaBbl, (U3MYCCKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
IIOJIC3HBIC UCKOIIaeMbIE, TOIIJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMHUM B €JAMHCTBE Y4YEOHOW U
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTIO3HaHMs, CAMOPA3BUTHS U COLIMAIA3AIUU O0YYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIEIOBATEIbCKON, TBOPYECKOW MW JPYTHX  BHJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TMpOIECCe ATOW Yy4eOHOM IeATEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K camM0ooOpa3oBaHUIO, MPOEKTHOM U  HCCIIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCICIACTBUN U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOAICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECCUii U Tpy/ia pa3IMIHOr0 pojia,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHM, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHEITHOM MPpoheCCHOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) 3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJIEHUS
npaBMJI 0€30MaCHOTO OBEACHUS TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKOM  KYJIbTYpbl, OCO3HaHHsS TJIO0AJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMbBIC JIA
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHOMN



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTMMH TMOHSITUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a Tak)Ke B KadyecTBE OCHOBBI /I (DOPMUPOBAHMS THUIIOTE3BI TIO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ylbTar, (GOPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POpM MIPEACTABICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje auanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCYXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
NESATENbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMUYECKOTO JIKCIEpUMEHTa (Jab0OpaTOPHOTO OIBITA,
1ab0opaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIbCKOM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryiasiTuBHbIC YHHBepCAJIbHbIE y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSTEIBHO OIPENENATh LEIH JEATEIbHOCTH, ILIAHUPOBATH,
OCYILECTBIATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbosee »(h(HEeKTUBHBIE CIOCOOBI PEIICHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOI'O pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IIPEJIaraeMble B YCIOBUU 33 IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00S3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOM (eaepanbHONM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAay4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, crenuduyeckue Il NOpeIMETHOM o0mact  «XUMHS», BUJIBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHASE U HEOAHOPOJAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKas PEaKIUs, KiIacCU(PUKAIUS PEeaKIuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKas CBs3b, MOJSPHAS W HEMOJISIpHAsS KOBAJICHTHAsl CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECNIEHHOMY KJIAacCy COEIMHEHUU IO
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoid cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpynna (A-rpynma)» u «mnodounast noarpymnmna (b-rpymnmna)», Maneie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsj sAapa, OOIIee YUCIO 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPIKAAs OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMUYECKUX TPEBpaALIEHU B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIDHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIEC OTNEPAIlMU MBICIUTEIbHON JESTENbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3aluio, Kiaccu(UKaIHIo,
BBISIBJICHUE MPUYHMHHO--CIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHS] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NMO3HAHUSI — HAONIOJICHHE, W3MEpEHue, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NpaBUjiaM  [IOJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJXYYCHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJIE paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C TOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHily o0ydenus B 9 kiacce npeMEeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTUOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUYECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT IHUCCOLUUALMS, pPEaKIHH HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKUCIIUTEIb,  BOCCTAHOBHUTENb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METAJIMYECKAsi), KpUCTAJUIMYECKass peméTka, KOppo3usi METalIoB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakIuu, MpeaeabHO JOMyCcTUMas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
NPUMEHSATH 3TH MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX IIPEBPAICHHI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUSAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTPENIeIEHHOMY KJIacCy COCIMHEHUN 1o (QopMynam, BUJ XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPraHWYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEmETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabimunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuuath TOHATHUS «IJIaBHas moarpymnmna (A-rpymnma)y u «moOodHas
noarpynmna (b-rpynma)», Maneie u OoJbllIM€ MEPHOJbI, COOTHOCHUTD
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B TEPUOJAMYECKON Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB W 3apsa  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaliblX MEePUOJ0B U IIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMU(PUUECKUEC XUMUUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXKY BEUIECTBAMH PA3TUYHBIX KIIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyIol |
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  MOATBEPKIAIONIME  KadeCTBEHHBI  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIC OIEpAIlMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HaOJII0IeHNe, M3MEpEHUe, MOJICIUPOBAHUE, IKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).
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