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IMMOSACHUTEJIBHAS 3AIIMCKA

[IporpaMMa IO XWMHHA Ha YPOBHE OCHOBHOTO 00uiero o0pa3oBaHHUs
COCTaBlieHa Ha OCHOBe TpeOOBaHHWl K pe3ylbTaTaM OCBOCHHS OCHOBHOM
06pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHusl, IPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBe (enepalbHOM pabouell Nporpammbl
BOCIIUTAHHS ¥ C YYETOM KOHIIETILIUH [peIoJaBaHus yueOHoro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit Denepanum.

[TporpaMMa N0 XHMHM JaéT INPEJCTAaBIE€HHME O LENsX, oOuiel crpareruu
oOydeHHs, BOCIMTaHHMS W Da3BUTHS OOYYAIOMIMXCS CPEACTBAMH y4eOHOTro
npenMera, yCTaHaBIIUBAeT o0s13aTenbHOE peaMEeTHOe coJiepXKaHue,
IpelycMaTpUBaeT paclpesieieHHe €ro Mo KiaccaM U CTIPYKTypHpOBaHME IIO
pasjenaM W TeMaM IPOrpaMMbl IO XHMMHH, ONpeleiseT KOIWYECTBEHHBIC U
KauyeCTBEeHHBIE . XapaKTEPUCTHKU coJlepXKaHus, pPEKOMEHIYEMYIO
[IOCJIeIOBATEIBHOCTS ~ HM3Y4YEHHUS XHUMHM C Yy4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsi3ed, JIOTUKM y4eOHOro  mporecca, BO3PACTHBIX
ocoGeHHOCTeH OOYyYaroMXCsl, ONpeeNseT BO3MOXHOCTH IpeaMmera Uit
peanmsaiuy TpeGOBAHUM K pe3ylbTaTaM OCBOEHHsI OCHOBHOW 00pa3oBaTelbHOH
pOrpaMMBI Ha YPOBHE OCHOBHOTO 00IIero 06pa3oBaHusl, a TaKke TPeOOBaHHH K
pesyibrataM OOydYeHHs] XMMHH Ha yPOBHE Lielield U3yUCeHHs PeIMETa U OCHOBHBIX
BHJIOB Y4eOGHO-NIO3HABATEIHHON JEATENbHOCTH OOYYaroIerocs IO OCBOSHHIO
y4eOHOro ColepKaHMs. _

3HaHHE XUMHH CIY)XHT OCHOBOH i (OPMHUDPOBaHHS MHPOBO33PEHUS
00y4Jaronerocsi, ero MpeACTaBIeHUH O MaTepUalbHOM €IAWHCTBE MHpa, BAXHYIO
posb MrpaioT (opMHpyeMble XHMHEH MNpeNCTaBlIeHHs O B3aUMONPEBPAINCHUAX
SHEPrMH M 00 SBOJIOLMH BELIECTB B NMPUPOJE, O MyTAX pPeIleHus II0OaIbHBIX
npoGieM yCTOMYMBOrO pa3BHTHs UeJOBEYECTBA — CBHIPEBOH, dHEPreTHYECKOH,
[MINEBOM U HKOJIOTHYECKOM 0€30IMacHOCTH, IIPOOJIEM 3IpaBOOXPAHEHUSI.

N3yyenue XuMuu:

CrocoOCTBYeT — pealu3allid  BO3MOXHOCTEH U1 CaMOpasBHTHA |
GOpMUpOBaHHs KyJIbTYpbI IHIHOCTH, €€ 00IIed U (yHKIHOHATEHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHMPOBAHHE MBILUICHHAS U TBOPYECKHX CIOCOOHOCTEH
o0yJalomuXcsi, HABBIKOB HX CaMOCTOSTENbHOH y4eOHOH JesATeNbHOCTH,
SKCIIEpUMEHTANLHBIX M HCCIENOBAaTeNIbCKUX YMEHWH, HEOOXOIUMBIX KaK B
TIOBCEJHEBHOM KM3HHM, TaK U B IPO(ECCHOHATBHOM JAEATENIbHOCTH;

3HAKOMHT CO CIelU(UKONH Hay4YHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBEI
IIEJIOCTHOTO B3IJISAZIa HA €IUHCTBO MPUPOIBI U YEJIOBEKA, SBIJISIETCSI OTBETCTBECHHBIM
3TaroM B ()OPMUPOBAHKH €CTECTBEHHO--HAyIHOH IPaMOTHOCTH 00y YaIOLIUXCS;



crnoco6cTByeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHHSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIaJl B 9KOJIOTHIECKOE
o0pa3zoBaHue O0y4JarOIMUXC.

JlaHHBIe HampaBjIeHHWss B OOy4YEHHH XHMHMH OO€CIEeYMBaIOTCS cnenudukoin
colepKaHuss ~ y4eOHOro  IpeaMeTa, KOTOPBIA  sIBISETCS  NEJaroru4ecKu
aJlalITHPOBAaHHBIM OTpaKeHUEeM 6a30BOM HayKU XMMHHU Ha ONPENENEHHOM JTale eé
pa3BUTHS.

Kypc XHMHHU Ha ypOBHE OCHOBHOTO 00IEro obpa3oBaHHs OPHEHTHPOBaH Ha
OCBOEHHE OOYYAIOIIUMHUCS CHUCTEMBI NE€PBOHAYAIBHBIX MOHATHH XUMHH, OCHOB
HEOPTraHWYECKOW XMMHH M HEKOTOPBIX OTJENBHBIX 3HAYUMBIX MOHATHH
OpraHU4YeCcKOU XUMHUHU.

CTpyKTypa COIEepXaHHs NMPOrpaMMBI 10 XMMHH C(HOPMHpOBaHa Ha OCHOBE
CHCTeMHOro moxaxona Kk eé m3ydeHuto. ComepxaHue CKIIaJbIBaeTCs U3 CHCTEMBI
MOHSTHI 0 XUMUYECKOM 3JIEMEHTE M BEIECTBE M CHCTEMBI IIOHATUH O XUMHYECKOM
peakmuu. O6Ge OSTH CUCTEMBI CTPYKTYPHO OpPraHM30BAaHBI IO IMPUHIMITY
II0CIIEI0BATEIFHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUYECKUX IIPEICTABICHUM
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— INepuoauveckoro 3akoHa JI. 1. MenneneeBa kak OCHOBHOI'O 3aKOHAa XUMHHU;

— y4eHMsI O CTPOCHUHU aTOMa ¥ XMMHUYECKOH CBSI3H;

— TmpeiacTaBieHHH 00 JIIEKTPOJIUTHYECKOW IUCCOLMALMM BEIIECTB B
pacTBopax.

Teoperudueckie 3HaHHS pPACCMAaTPUBAIOTCS Ha OCHOBE 3MIIMPHYECKH
TIOJYYEHHBIX U OCMBICTICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEOBATENILHO OT OJIHOTO
YypOBHS K JIpYroMy, BBINOJHAS (QYHKIHH OOBSICHEHHUSI W MPOTrHO3UPOBAHUS
CBOIMCTB, CTPOEHHUS ¥ BO3MOXHOCTEH IPaKTHYECKOTO MPUMEHEHHS U IOTy4CHHA
H3y4aeMbIX BEIIECTB.

OcBoeHHE IIPOrpaMMbl [0 XHMHH CIOCOOCTBYeT  (HOpPMHUPOBAHHUIO
TIPE/ICTABIEHHS. O XMMHYIECKOH COCTaBIIAIONIEH HayYHO! KapTHHBI MHpa B JIOTHKE
eé CHCTEMHOM NpPHUPOJBI, IIEHHOCTHOIO OTHOLICHHWsS K Hay4yHOMY 3HaHHMIO H
MeToaM II03HaHus B Hayke. V3ydeHHWe XMMHM MPOUCXOJUT C IPUBJICYCHHEM
3HAHUM M3 paHee M3YyYCHHBIX Y4YeOHBIX IPEJIMETOB: «OKpyXarolui MHD»,
«Buonorus. 5—7 xnaccel» U «Pu3nKa. 7 Kiaccy».

[Ipy uU3yYeHHWH XHMHHM IPOHCXOAUT (GopMHUpOBaHHE 3HAaHUMA OCHOB
XMMHYECKOM HayKd Kak O0JIaCTH COBPEMEHHOIO eCTeCTBO3HAHMS, IPaKTHYECKOU
JIeATETBHOCTH YeJIOBeKa M KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOW KyJBTYPBI.
3amaua y4eGHOro mpeaMeTa COCTOMT B (DOPMHUPOBAHHM CHUCTEMbl XHMHMYECKHX
3HAaHUM — Ba)KHEHIHMX (aKTOB, IIOHATHH, 3aKOHOB U TEOPETHIECKUX IMOJIOKEHUH,
JOCTYIHBIX 00OOLIeHHH MMPOBO33PDEHYECKOrO XapaKTepa, fA3blKa HayKd, B



NpuoOLIEHMH K HayYHBIM METOAaM II03HaHWs IpH H3YYEHWH BEINECTB H
XAMHUYECKUAX peaKluii, B QOPMHUPOBAaHUH M PAa3BUTUH NO3HABATEIbHBIX YMEHUH U
UX TpUMEHEHMH B Yy4eOHO-IIO3HABAaTeNbHOH M y4eOHO-MCCIe0BaTeNbCKOM
NeSTeHHOCTH, OCBOEHMH IpaBui 0e30macHOro oOpalleHHs C BELECTBaMH B
IIOBCETHEBHOMW KU3HHU.

[Ipy M3yveHWH XAMHUH Ha yPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs BaXKHOE
3HaYeHHE IPHOOPENH TaKue NN, Kak:

— (QopMUpOBaHHWE HHTEIUICKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOH K
caMO0Opa30BaHMIO, COTPYJHHUYECTBY, CaMOCTOSTENILHOMY NPHHSTHIO PeIIeHHH,
CII0COOHOM aJanTHPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBHAM JXU3HH,

—  HampaBJIe€HHOCTh OOyYeHHss Ha CHCTEMAaTH4YecKoe IpHOOIIeHHe
00y4aIMXCsl K CaMOCTOSTENbHOH ITO3HABATEIbHOW JESATEIbHOCTH, HAyYHBIM
MeToIaM IIO3HaHMsA, (OPMHUPYIOIIMM MOTHBAIMIO M pPa3BHTHE CIOCOOHOCTEW K
XUMHUH;

— obecrieueHye yCIOBUM, CIOCOOCTBYIOIUX MPHOOPETEHUIO 00y YarOIMMHUCS
ONBITA Pa3’HOOOpa3HON [ESTEIbHOCTH, TO3HAHMsS M CaMOIIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIHH), MMEIOIUX YHMBEPCAIbHOE 3HAYCHUE UL



COJEP)KXAHME OBYYEHMU

8 KJIIACC

IlepBoHaYaabHbIe XHMHYECKHE OHATHS

IIpenmer xumun. Poiib XUMUH B JKM3HH 4YelloBeKa. XUMUs B CUCTEME HayK.
Tena u BemectBa. Pu3MUecKHe CBOKMCTBa BeIIECTB. ArperaTrHoe COCTOSIHHE
BemiecTB. [IoHATHE O MeTOAax IIO3HAHMS B XMMHH. UMCTBIE BEIIECTBa M CMECH.
Crioco0BI pa3ziesieHust CMECEM.

ATOMBI ¥ MONEKynbl. Xumudeckue 3neMeHThl. CHMBOJBI XUMHYECKHX
sneMeHToB. [IpOCThIe U CII0XHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE yYCHHE.

Xumudeckas ¢opmysia. BaleHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB.
3akOoH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAs aTOMHas Macca.
OTtHOCUTENbHAs MOJIEKYIIIpHas Macca. MaccoBas 0l XMMHYECKOTO 3JIEMEHTa B
COEIHEHHUH.

KonudecTBo Bemectsa. Mok, MosipHas Macca. B3auMOoCBs3b KOJIMYECTBA,
Maccel M YMCIa CTPYKTYPHBIX €IMHHII BemlecTBa. Pacué€rel mo ¢opmyinam
XMMHYECKUX COCTUHEHHMH.

dusuvecKkue U XMMHUYECKHE SBIIEHUS. XUMUAYECKas peaKuus u e€ IpU3HaKH.
3aKOH COXpPaHEHMs Macchl BelecTB. XuMHYeckue ypasHenus. Kiaccuukarpms
XUMHYECKUX PeaKIuii (CoeIMHeH s, PA3I0KeHHs, 3aMelleH s, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM IIOCY/IOM, MpaBWiIaMi paboTsl B 1ab0OpaTopud
npuémamu obpaiieHus ¢ 1abopaTOpHBIM 00OpYZAOBaHUEM, U3YYEHHME U ONMCAHUE
du3MdecKkMX CBOKMCTB 0OpasloB HEOPraHMYECKUX BELIECTB, HaAOJIIOACHHUE
¢usnueckux (IUIaBIeHHE BOCKa, TasHME JIbJa, pacTUpaHHe caxapa B CTYIIKe,
KUIIEHHe W KOHICHCAIHs BOJbBI) M XMMHUYECKUX (TOPEHME CBEYH, IPOKaTMBaHHE
MeIHO MPOBOJIOKH, B3aMMOJENCTBHE Mella C KHCIIOTOH) sIBIICHHH, HAaOIOeHHE I
ONHCAaHHE TIPU3HAKOB NPOTEKaHWs XUMHYECKUX peakluil (pasloXeHHe caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasjoxeHue THIPOKCHa
menu (II) mpu HarpeBaHUH, B3aUMOJIEHCTBHE XKeJle3a C paCTBOPOM COJIM MEH 11),
H3yueHHe CIIOCOOOB pa3fieNieHusi CMeceii: ¢ MOMOIIBI0 MarHuTa, (pUIbTPOBAHHE,
BHITAPUBAHKE, JUCTUIUILKS, XpoMaTorpadus, MpOBeICHUE OYUCTKH [IOBAPEHHOK
comd, HabmoJeHWe W  ONHCAaHHe  pe3ylbTaroB  IPOBEACHHsA  OIIBITa,
WILTIOCTPUPYIOIEr0 3aKOH COXPAHEHHsS MAacChl, CO3[aHHe MOJEIeH MOJEKyI
(LI1apoCTEePIKHEBBIX).

BakHeline NpeIcTABUTETH HEOPraHHYECKHX BelleCTB

Boznyx — cMech razoB. CoctaB Bo3myxa. Kuciopox — 9JIEMEHT M NPOCTOE
BemecTBO. HaxoXIeHHe KHCIopoia B Ipupoje, (U3MUecKHe W XUMUYECKHe
cBoiictBa (peakuuu ropeHus). Oxcuubl. IIprMeHeHHE KHCIOpOZA. Crnoco0sl



MoJydeHWs KHCIopoja B JlabopaTopuM U NpOMBILUIEHHOCTH. Kpyrosopor
Kuciopoa B npupoze. O30H — aJIOTpONHas MOAUGbUKALMS KUCTIOPOJa.

TemnoBoii 3pdeKkT XUMUYECKOM peakiiu, TepMOXHMMHYECKHE YpPaBHEHUS,
5K30- M SHIOTEpPMMUYECKHE peakiud. TOIUMBO: yroib W MeTaH. 3arps3HeHHe
BO3/LyXa, YCUJIEHHE TAPHUKOBOTO 3G (eKTa, paspyIieHHe 030HOBOI'O CJIOA.

Bomopox — aieMeHT W mpoctoe BemlectBo. Haxoxzaenue Boaopoxa B
npupone, ¢u3nMYecKHe U XHUMHYECKHE CBOWCTBA, IPHUMEHEHHME, CIIOCOOBI
noaydeHus. KUCIoTsl ¥ COJH.

MonspHblii 006EM ra3oB. Pac4éTel 10 XUMHUYECKUM yPaBHEHHUAM.

dusnyeckde CBOHCTBAa BOALl. Bojga Kak pacTBOpHTENb. PacTBOpBL
HachIllleHHbIe U HEHACHIIIEHHBIE PacTBOPHL. PacTBOPMMOCTH BEIECTB B BOJE.
MaccoBasi oISl BEIIeCTBa B pacTBOpe. XHUMHU4YeCKHe cBoicTBa BOJbl. OCHOBaHHUSI.
Ponb pacTBOpPOB B MPUPOZE U B JKM3HM desoBeka. KpyroBopoT BOJBI B IPHPOZE.
3arps3HeHre NPUPOIHBIX BoJA. OXpaHa ¥ OYHUCTKa IPUPOJHBIX BOJ.

Knaccupukamus Heopraudeckux coeauHenuit. Oxcumbl. Knaccu@ukars
OKCHIIOB:  cojleoOpasyiomue (OCHOBHBIE, KHCIOTHBIE, aMQOTepHblE) |
Heconeobpasyromue. HomeHkinaTypa OKCHIOB. Du3HYeCKHe U XHUMHYECKHE
cBoyicTBa okcuoB. [lorydyenne OKCHIOB.

OcuoBanus. Kiaccudukaiuss OCHOBaHMH: INENIOYH UM HEPAaCTBOPUMBIC
ocHoBanus. HoMmeHKIaTypa ocHOBaHui. (PH3MYECKHe M XHMHMYECKHE CBOHMCTBA
ocHoBauuii. [TomyueHne OCHOBaHUM.

Kucnotsl. Knaccuguxkanus kucnor. Homenknarypa Kucinor. @usudeckue u
XUMHYecKde cBoiicTBa KHCIoT. Paj akrtusHoctd MerauioB H. H. beketosa.
[Tomy4yeHue KUCIIOT.

Cosu. Homenknatypa coneil. ®@u3nudeckue U XMMUYECKHE CBOWCTBA COJEH.
[Toydenue cosen.

[eHeTHYecKast CBSI3b MEX/Ly KJIacCaMyi HEOPTaHUYECKMX COETUHEHUH.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIIpeJelIeHHe COJIepXKaHus KUCIOpo/ia B BO3lyXe, IOIyYeHHE,
coGHpaHMe, pacro3HaBaHWe M W3ydeHHe CBOWCTB KHUCIOpOAa, HalIoeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM M YCIOBHS BO3HUKHOBEHUSA U
npekpalnienus ropenmsi ([oXapa), O3HAaKOMJIEHHE C OOpaslaMHM OKCHIOB U
OIMCaHWE WX CBOICTB, IOJy4YeHHE, COOMpaHWe, Daclo3HaBaHHE H HU3YYCHHE
CBOMCTB Bojopoaa (ropeHHe), B3aMMOJEHCTBHE BOAOpPOJA C OKCHUIOM MEIH 1)
(BO3MOXXHO HCIIOJIb30BaHHE BHIEOMATePHalIoB), HAOIIONCHHE 0o0pa3LoB BELIECTB
KOJIMYeCTBOM | MOJb, MCCIEIOBaHHE OCOOEHHOCTEM PACTBOPEHUS BEILECTB C
pasIMYHOM pPacTBOPUMOCTBIO, IPUIOTOBJIICHHE PpacTBOPOB ¢ ornpenenEHHON
MaccOBOH 0Nl pacTBOPEHHOTO BEIIECTBa, B3aUMOJICHCTBHE BOJBI C METAJIaMH
(saTpueM ©  KajblueM) (BO3MOXHO — HCIOJb30BaHUE BHIEOMATEPUAIIOB),



UCClleZloBaHie O00pa3lloB HEOPraHWYeCKHUX BEIECTB pPa3jMYHBIX KJIacCoB,
HaOIIo/IeHre U3MEHEHHUsT OKPACKH MHIMKATOPOB B PacTBOpaxX KHCJIOT M IIEJIOYEH,
usyueHue B3aumopeiicTBus okcuza meau (II) ¢ pacTBOpoM CepHO#M KHCIOTHL,
KHACJIOT C MeTaJUIaMH, peakluid HeUTpalnu3aluH, IOJIyYeHHE HEPaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOrO MeTajula APYTMM M3 PacTBOpa COJH, PEIICHHE
SKCIIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHedime KJIacChl HEOPraHHMYeCKUX
COEIUHEHUI».

Ilepuoguueckuii 3axkoH H Ilepuogumyeckasi cHcTeMa XHMHYECKHX
saemenToB JI. M. MenpgesneeBa. CtpoeHHe aTroMoB. XHMHYECKasi CBfi3b.
OKHCIHTEIbHO-BOCCTAHOBHTE/IbHbIE PEaAKIHH

[lepBble MOMBITKHA KiIACCHUKALUH XMMHYECKHMX 3JeMeHTOB. Ilonstue o
rpymnmax CXOIHBIX OJJIEMEHTOB (ILIEJOYHbIE M IIENI0OYHO3EMENbHBIE MeTaJUIbl,
raJoreHbl, HHEPTHEIE ra3bl). DIIeMEHTHI, KOTOpble 00pa3yloT aM()OTEPHBIE OKCHIIbI
Y TUJIPOKCHJIBL. ,

INepuoauyeckuii 3aKoH. [leprogudeckas cUCTeMa XMMHYECKHUX 2JIEMEHTOB [1.
NU. MenneneeBa. KoporkomepronHas W JUIMHHONEpHOAHAas  (OpPMBI
[Neproauyeckoit cucreMbl XuMudeckux snemeHToB J[. M. Menneneesa. Ilepuost
¥ rpymmel. DU3NYECKUil CMBICI INOPSAKOBOIO HOMEpPA, HOMEPOB Mepuoja H
TPYIIIBI 2JIEMEHTA.

Ctpoenue atomoB. CocraB aToMHBIX sep. M3oTonsl. Onekrponsl. CtpoeHue
SJIEKTPOHHBIX 000JMOYeKk aroMoB InepBeIX 20 XHMHYECKHX  DIIEMEHTOB
Ilepromuueckoit cucremsl [I. M. MenneneeBa. XapaKkTepHCTHKa XHMHYECKOIO
aNIeMeHTa 110 ero nosoxenuto B [lepuomuueckoii cucreme J1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUsl pajuyca aTOMOB XHMHYECKHX OJIEMEHTOB,
METAUIMYECKUX M HEMETAJUTHYECKUX CBOMCTB I10 IPYIIIIaM M IEPHOJAM.

3nauenwue [lepuomudeckoro 3akoHa U Ileproan4ecKoi CHCTEMBI XUMHYECKUX
3J€EMEHTOB AJis pa3BuTusi Hayku u npaktuku. JI. WM. MenneneeB — yd4€HBIA M
rpaKJaHUH.

Xumuueckass cBs3b. KoBaneHTHas (TONSpHas M HEMOJSIpHas) CBSA3b.
DNIEKTPOOTPHUIIATENIEHOCTh XUMHYECKUX 21eMeHTOB. FIOHHas CBA3b.

Crenenp  oxucieHus. OKHCIHUTENBHO--BOCCTAHOBUTEIBHBIE  PEaKIUU.
ITporecchl OKUCICHUS ¥ BOCCTaHOBNIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OoOpaslloB BEUIECTB METAJUIOB M HEMETAUIOB, B3aMMOJCHCTBUE
TUIPOKCHIA I[MHKAa C PAacTBOpaMM KHCJIOT W LIEJOYeHd, NpPOBEICHHE OIBITOB,
HIUTIOCTPUPYIOIMX ~ NPUMEPHl  OKHCIIHTEIFHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakIiy pa3ioKeHHs], COSAUHEHNS).

Meosicnpeomemmubie céa3u



Peanmsaiss MeXIpPEAMETHBIX CBsi3eld NpU HM3y4YEeHUH XUMUU B 8 Kiacce
OCYIIIECTBIISIETCSI 4epe3 HCIONb30BaHHE Kak OOIMX €CTeCTBEHHO--HAyYHBIX
[IOHATHM, TaK U MOHATHH, SBJISIOMUXCS CUCTEMHBIMH JJIs OTACNBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'0 IUKJIA.

OO01ue ecTeCTBEHHO--HAYYHBIE TIOHATHUSA: HAYy4YHBINH (pakT, rumoresa, TEOpus,
3aKOH, aHalu3, CHHTEe3, KiIacCH(HKaIUsi, I[epHOJUIHOCTh, HabIoAeHue,
SKCIIEPHMEHT, MOCITHUPOBaHNe, H3MEepeHHe, MOJIEIIb, SIBICHUE.

duspka: Marepus, aroM, OJJIEKTPOH, NIPOTOH, HEWTPOH, HOH, HYKIHJ,
H30TOIIBI, PaJIMOAKTUBHOCT, MOJIEKyJla, 3JEKTPUUECKHNA 3apsjl, BEIIeCTBO, TEJO,
00bEM, arperaTHoe COCTOSIHHE BEILECTBa, ra3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
HU3MepeHus, KOCMOC, IUIaHeThl, 3BE361, CoHIIe.

buonorus: ¢porocuHTes, AbIXaHUe, Ouochepa.

I'eorpadus: armocdepa, runpochepa, MHHEpaAbl, TOpPHBIE IIOPOJEI,
I10JIE3HBIE HCKOIIaeMBIEe, TOTUTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO H XHMHYECKasi peaKIusi

INepuoarueckuii 3akoH. [lepronuueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB /JI.
H. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB
XMMHYECKHX DJIEMEHTOB IMEPBBIX TPEX IMEPUONOB, Kajlus, KalblMsg H HX
COEMHEHHUI B COOTBETCTBHH C IIOJIOXKEHHEM 3JIEMEHTOB B Ilepromuyeckoid
CHUCTEME M CTPOEHHEM UX aTOMOB.

CrpoeHne BellecTBa: BUAbI XUMHMYECKOH CBS3U. THIIBI KPHUCTANIHYECKHX
PEIIETOK, 3aBHCUMOCTD CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOW PEINETKH U
BUJa XUMHAYECKOM CBS3H.

Kiaccudukanus 1 HOMEHKIAaTypa HEOPraHHYECKHX BEIIECTB. XHUMUYECKHE
CBOMCTBA BEIECTB, OTHOCAIIMXCS K pa3IMYHbIM KJaccaM HeOpraHH4eCKuX
COEIMHEHUH, TeHETHUECKasl CBSI3b HEOPraHNYECKUX BEIIECTB.

Knaccudukanys XUMUYECKHX PeaKiuii 0 pa3iudHbIM IpU3HaKaM (110 YUCITy
H COCTaBy YYaCTBYIOIUMX B peaklM{d BEINEeCTB, IO TemaoBoMy 3ddexry, mo
U3MEHEHHUIO CTEleHEH OKHUCIEHHMS XMMHYECKHUX DJIEMEHTOB, 110 0OpaTUMOCTH, IO
YyY9aCTHIO KaTan3aTopa). DK30- H SHIOTEPMUYECKHE PEAKIMU, TEPMOXUMUIECKHE
ypaBHEHHS.

[ToHATHE O CKOPOCTH XHMMHYeCKOW peakiuu. IToHsTHe 006 0OOpaTMMBIX U
HeOOPaTHMBIX XHMHYECKHX peakuusX. IIoHATHe O rOMOreHHBIX U I'€TepOreHHBIX
peakuusx. [TousTue o katanuse. [IoHATHE O XMMHUYECKOM paBHOBeCHH. DaKTOPEI,
BIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKLHMU M IIO0JIOXKEHHE XHMHYECKOTrO
paBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENBHBIE ~ pPEaKliH, O3JEeKTPOHHBIH  OanaHc
OKHMCIIUTENILHO-BOCCTAHOBUTENIBHOM ~ pEakIuu. CocraBieHde  ypaBHEHUMU



OKHUCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ pEeaklWii C HCIOJIb30BAHHEM MeEToa
3JIEKTPOHHOTO OanaHca.

Teopust 3JeKTPOTUTUIECKON JUCCONUAAA. DIEKTPOIUTEI M HEIJIEKTPOIUTHI.
Kartvonsl, aHMOHEL. MeXaHW3M IUCCOLMAlMK BEIIECTB C PAa3IMYHBIMU BUIAMH
XUMH4YecKoil cBsa3u. Crenens auccoranuu. CHiIbHbIE U cllabble 3eKTPOJIUTHIL.

Peakiiuu HOHHOTO oOMeHa. Y CJIOBHUS MPOTeKaHMs peakluii HOHHOTO 0OMEHa,
HOJHEIE M COKpalléHHblE WOHHBIE YypaBHeHUs peakuuid. CBOMCTBa KHCIIOT,
OCHOBaHMM M colledi B CBeTe MpPEACTaBIeHUH 00 3IIEKTPOIUTHYECKOM
nucconuanuu. KadecTBeHHBIe peakiiy Ha HOHBL. IIoHATHE O THIPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENIIMH KpPUCTAUIMYECKUX pPEIIETOK HEOPraHMYECKHUX
BEIIECTB — META/UIOB M HeMeTauloB (rpadura M ajmMasa), CIOXKHBIX BELIECTB
(xyopua HaTpHsl), UCCIIEIOBaHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKOH peakiiu
OT BO3JEUCTBHS PAa3IUYHBIX (AKTOPOB, HCCIECAOBAHUE 3SJIEKTPOIPOBOIHOCTH
pacTBOpPOB BELIECTB, Ipolecca JAUCCOLMAlMU KHUCJIOT, MIelIoYed U Coled
(BO3MOXXHO  HCIIOJIb30BaHHE BHIEO MAaTepualioB), IPOBEJIEHHE  OIBITOB,
WITIOCTPUPYIOIMX  IPH3HAKH TNPOTeKaHWs peaklUuid HOHHOro obMmeHa
(obpazoBanue ocagka, BBIIENCHHE Tra3za, 0Opa3oBaHME BOJbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ MPUMEpPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX — PEaKIUH
(ropeHue, peakiui pa3lIOKEHMs, COSIUHEHHs), pacllO3HABAaHWE HEOPraHMYECKUX
BEIIECTB C IIOMOINBIO Ka4YeCTBEHHBIX peaKkuid Ha HOHBI, pelIeHHe
AKCIIepUMEHTAIBHBIX 33/1a4.

HemeTaibl H HX CO€IHHEHHSI

O6miass XapakTepucTUka TrajoreHoB. (OCOOEHHOCTH CTPOEHHs aTOMOB,
XapakTepHble crerneHu okucieHus. CTpoeHHe U (QU3NYECKUE CBOMCTBA MPOCTHIX
BELIECTB — TaJloreHOB. XHMHYECKHME CBOMCTBA Ha IpUMEpe  XJjopa
(B3aMMoOJIieiicTBHE C MeTaulaMH, HeMeTalllaMM, Ineno9amu). XJIOPOBOAOPOA.
ConsiHasi KUCJIOTa, XMMHYECKHE CBOWCTBA, MOIy4YeHHE, IIpUMEHEHME. JleHCTBHE
XJiopa W XJIOPOBOJAOPOJa Ha OpraHU3M dYejoBeKa. BaxHeiflnue XJIOpUIbI U UX
HaXO0XXJIEHHUE B IIPUPOJIE.

O6mas xapakrepucTuka 31eMeHToB VIA-rpynmel. OcoOGE€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHHe U (HU3MYECKHE CBOWCTBA
IPOCTBIX BEIIECTB — KMCIOPOZA U Cepbl. AJUIOTPONHbIE MOUHUKALMH KHCIOPOJa
W cepbl. XuMudeckue cBoicTBa cepbl. CepoBOLOPOA, CTpOeHHUE, (HU3MIECKHe U
xumudeckue cBoicTBa. OKCHIBI cepbl KaK NPEACTAaBUTENIM KHUCIOTHBIX OKCHJIOB.
CepHass KucloTa, (u3MYecKHMe ¢ XHMHYecKHe CBOWCTBa (OOmiMe Kak
IpEeNCTaBUTENSL Kilacca KHCIOT U crenupuyeckue). XUMUYECKHEe DPeaKluH,
NeXallde B OCHOBE IPOMBIILIEHHOTO CIoco0a IONydYeHMs CEpPHOWM KHUCIIOTHIL.
[TprmMenenue cepHOi KUCIOTHL. CoM CEpHOM KUCIIOTHI, KaUeCTBEHHAs PEaKIus Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCNMHEHMH B INpHpoAe. XUMHYECKOE
3arpsi3HEHME OKPY)KaloIled Cpeibl COeJHMHEHUSMU Cepbl (KHUCIOTHBIE TOXIH,
3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MpeAOTBPAIEHHUS.

O6mas xapakTepucTuka 371eMeHTOB VA-rpynmnbel. OcoGEeHHOCTH CTpOEHHMS
aTOMOB, XapaKTepHbIE CTENEeHH OKHCICHMs. A30T, pacIpOCTPaHEHUE B IPHUPOJE,
(usnUecKre U XMMUYECKUe cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHUAK, €ro
Gu3HYecKre U XUMHUUECKUE CBOMCTBA, Noy4eHue 1 npuMmenenue. Coayu aMMOHHS,
uXx (pU3HUYECKHe U XUMHYECKUe CBOMCTBa, MpuMeHeHHe. KauecTBeHHas peakiys Ha
HOHBI aMMOHHS. A30THAas KHCJIOTa, €€ MoJlyueHue, (QU3NYeCcKHe U XUMHUYECKHE
cBoiicTBa (OOIIMEe Kak NpPEeACTaBUTENss Kiacca KHCIOT M CIelU(pHUYECcKHe).
Hcrnonp30BaHde HUTPATOB M COJed aMMOHHUSL B KadecTBE MHMHEPalIbHBIX
ynoopennii. XUMHUYECKOe 3arpsi3HEHUE OKPYKalOLIel Cpebl COSqMHEHUSIMH a30Ta
(KACTIOTHBIE JIOXIM, 3arps3HEHHe BO3[IyXa, IOYBBI M BOA0EMOB). Pocdop,
aJuIoTpoIHble Momudukanuu ¢ochopa, GU3NIECKHME M XMMHUYECKHE CBOMCTBA.
Oxcup doctopa (V) u pochopHas kucinora, U3HIECKUE U XUMUYECKUE CBOMCTBA,
noayuenue. Micnons3oBanue GocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHHUH.

O6mas xapakTepuctuka symeMeHToB [VA-rpynmnsl. OcoGeHHOCTH CTpOEHHMs
aTOMOB, XapaKTEepHbIe  CTENEHM  OKHUCIEHHsA.  YIJIEpOJ,  aUIOTPOIIHBIE
MoAM(MUKAIIMKA, PACIPOCTPAaHEHHE B MpUpOJAE, (U3NYECKHE U XMMHYECKHE
cBoiicTBa. Ancopbuus. KpyroBopot yriaepoza B mpupoje. OKCuabl yriaepoaa, ux
¢u3HUecKie ¥ XUMHUYECKHE CBOWMCTBA, JEHCTBHE HAa JKHBBIE OPraHU3MBI,
IOJlydeHHEe W TPUMEHEHHe. DKOJOrMYecKue MpoOJIeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoresa rino0ajJbHOrO MOTEIUIEHHS KIMMara, IapHUKOBBIM
sddekT. YronpHas KUCIOTa U e€ COoN, UX GU3NIECKUE U XMMUYECKUE CBOWCTBA,
NojlyuyeHHe W TpuMeHeHHe. KadecTBeHHas peaknuss Ha KapOOHAT-MOHBI.
Hcnonp30Banne KapOOHATOB B OBITY, MEIULMHE, IPOMBIIIJIEHHOCTH M CEJIBCKOM
XO034MCTBE.

[lepBoHaYabHbBIE TOHATHS 00 OPraHMYECKHX BEIECTBAX KaK O COEIUHEHHIX
yriepoja (MeTaH, 9TaH, dTUJIEH, alleTUIICH, 9TaHOJI, [NIULEPUH, YKCYCHas KUCJIOTa).
[IpupoJHble HCTOYHUKH YIIEBOJOPOZOB (yronb, NPHPOAHBIA ra3, He(dTsb),
IPOAYKTHI MX TepepaboTKu (OEH3UH), X pojib B OBITY W IPOMBIIIIEHHOCTH.
[ToHsiTHE 0 OGHMOJOrMYECKH Ba)XKHBIX BEIIECTBaX: XUpPax, Oelkax, yrieBojax — 1 ux
poJid B OKM3HHM 4eloBeKa. MarepuanbHOe €IUHCTBO OpraHW4ecKuX U
HEOpPraHU4eCKUX COCAUHECHHH.

Kpemuuii, ero ¢usnyeckue M XUMHYECKME CBOWCTBA, IIOJNyYeHUE U
npumenenre. CoequHenusi KpemHus B mnpupoje. OO6mue npencrasineHus 00
okcuzne kpemuus (IV) u xkpemHueBoi kucinore. CHIMKATBI, MX HCIIOJIH30BAHUE B
OBITY, B TPOMBIIUICHHOCTH. BakHeHIre CTpOMTENbHBIE MaTepUallbl: KepaMukKa,



CTEeKJIO, LIEMEHT, 0eToH, ene300eToH. [IpobiemMsl 6e30macHOro MCIOJIb30BaHHUS
CTPOUTENFHBIX MATEPUAIOB B TOBCETHEBHOM XU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3l[OB HEOPraHWMYECKHX BELIECTB, CBOMCTB COJITHOM KHMCJIOTEHI,
IpOBEJIEHNE KaYeCTBEHHBIX PeaKIUii Ha XJIOPUJ-UOHBI U HAOJIOJCHUE MIPU3HAKOB
UX TPOTEKAHWs, OMBITHI, OTpaXkaroliue (uU3nYecKHe M XHMHUYECKHE CBOMCTBA
rajoreHoB M HMX COEAWHEHHH (BO3MOXXHO HCIOJIB30BaHHE BUIEOMAaTEpPHUAIIOB),
O3HAaKOMJIEHHE ¢ o0OpasiaMd XJIOPUZOB (TAJOreHUIOB), O3HAKOMIIEHHE C
obpasuiaMi  ceppl U €€ COeAMHEHWSIMH (BO3MOXHO  HCIOJIb30BaHHUE
BHIEOMAaTePUAIIOB), HaOIOIeHHe Tpoliecca OOYIJIMBaHUsS caxapa IoJ JAeHCTBUEM
KOHIIEHTPHPOBAHHOW CEpHOM  KHCIOTBI, HM3Yy4EHHE XHMMHYECKUX CBOKCTB
pa3baBlIeHHOM CEpHOM KHUCIIOTHI, IPOBE/ICHNE KaueCTBEHHON peakluy Ha Cybdar-
HOH M HaOIIOJIeHHWe NpU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (DU3NIECKHMHU
cBoiicTBaMH a30Ta, ¢ochopa UM HX COeTUHEHHUH (BO3MOXHO MCIIOJIB30BAHUE
BH/IEOMATEPUAIIOB), 00pa3laMy a30THBIX U (HocPOpHBIX yr0OpeHHi, Moay4eHHe,
cobupaHue, pacro3HaBaHHe U H3ydyeHHe CBOMCTB aMMHaKa, IIPOBEJICHHE
KaueCTBEHHBIX peaKiuii Ha MOH aMMOHUS U (ocdar-HOH M M3yYyeHHE ITPU3HAKOB
MX MPOTEKAHUs, B3aNMO/IeHICTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTEI C MEJIBIO
(BO3MOXXHO  HCIIOJIb30BaHME  BUIEOMATEpHANIOB),  M3yYeHHME  MOJENel
KPUCTAUIMYECKHUX PpEIIETOK anmasa, rpadura, ¢ysiepeHa, O3HaKOMIIEHHE C
IpOLIECCOM aICOPOLIMU PACTBOPEHHBIX BEIECTB AKTHMBMPOBAaHHBIM YITIEM H
YCTPOMCTBOM MPOTUBOTra3a, MOIy4eHue, COOMpaHue, PacliO3HaBaHWE W U3y4YEHHE
CBOMCTB YIJIEKHMCJIOTO ra3a, IpOBe/leHHe KadeCTBEHHBIX peaKklui Ha kapOoHaTr u
CHJIMKAT-HOHEI M H3yYeHHe IPHU3HAKOB HX TPOTEKaHUs, O3HAKOMJIEHHE C
HPOAYKI[HEW CHUIMKATHOW IPOMBIIUIEHHOCTH, pELIEHHE JKCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BaxkHeire HeMeTaJulbl U UX COEIUHEHMS.

MeTauibl H HX COeIHHEHHUA

OO6wiast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METaJIJIOB HA OCHOBaHUHU
ux nojoxeHnus B Ilepuoawueckoil cucreMe XuMHYecKuX snemeHroB JI. .
Mengeneesa u crpoeHusi atoMoB. CTpoeHHe MeTayioB. MeTrannuyeckas CBA3b U
MeTaJUIMYecKass  KpHUCTaUIMdecKass  pemérka.  OJNEKTPOXMMHMYECKUH  psf
HaNpsOKEHUM MeTawioB. Pu3nveckde U XMMUYECKHe cBoiicTBa MeTayuioB. O0mue
crocoObl mosiydeHuss MeTawioB. [loHSATHE O KOPpO3UMM METAlUIOB, OCHOBHEIE
CIoco0Bl 3alMThl MX OT Koppo3ud. CrmaBbl (CTaib, YyryH, IIOPalIOMHHUH,
OpoH3a) U MX TPUMEHEHHE B OBITY M IPOMBIIIIEHHOCTH.

II{enouynsle MeTaJUIb: MOJIoXKeHHe B [lepHoudecKkoil CHCTEME XMMHYECKHX
snementoB JI. 1. MeHzeneeBa, CTpOeHHE MX aTOMOB, HaXOXJEHUE B NPHPOJE.
duzndeckue U XUMHUYECKHe cBoMcTBa (Ha mpuMepe HaTpus U Kanus). OKCHIbl U



THAPOKCHABI HaTpuss © Kanusa. [IpuMeHeHWe INEeNOYHBIX METAUIOB H HX
COECIMHEHMU.

[IlenoyHO3eMENBHBIE METaUIbl MarHuii MW KalbLMil: IIOJOXEHHE B
[Nepuoguueckoit cucreme xummuueckux snemenToB Jl. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHe B IIpupojie. Pu3ndeckue U XUMHUYECKHE CBOMCTBAa MarHus
U Kaiblusl. BaxHeWlnne CcoequHEHHs Kaiabllusd (OKCHI, THIPOKCHA, COJIA).
JXécTkocTh BOIBI U CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHui: nooxenue B [lepuoandeckoii cucteMe XUMHAYECKUX 3IIEMEHTOB
JII. . MenneneeBa, CTpOEHHE aToMa, HaXxOXIeHHE B Ipupone. Dusuueckue H
XMMHYECKHE CBOMCTBA alFOMUHMSI. AM(OTEpHbIE CBOMCTBA OKCUAA U TMAPOKCUAA
AIFOMUHHS.

XKeneso: monoxenre B [leproandeckoil cucTeMe XMMHUYECKHUX 31eMeHTOB /.
H. MeHnzeneeBa, CTPOEHHE aTroMa, HaXxOXJAeHHe B Ipupone. Dusnyeckue u
XMMHYECKHE CBOMCTBA xkeje3a. OKCHIbl, THAPOKCHABI U coiu xene3a (II) u xxenesa
(IIT), ux cocTaB, CBOMCTBA U IIOIy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HAKOMJIEHME C O00pasiaMd MEeTaJUIOB M CIUIAaBOB, HX (U3UYECKUMHU
CBOMCTBAMM, H3y4eHHE PpEe3yJbTaTOB KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIONB30BAHKE BHIEOMATEPHATIOB), OCOOEHHOCTEH B3aMMOICHCTBHA OKCHIA
Kagbllusl W HATpPHUs C BOAOW (BO3MOXKHO HCIIOJB30BaHME BHUAEOMAaTEpHAJIOB),
HCClel0OBaHUE CBOMCTB KECTKOW BOJBI, Mpoliecca TOPeHUs JKejle3a B KUCIOpOoIe
(BO3MOXXHO  HCIIOJIb30BaHHE  BHAEOMATE€PUANIOB), IPU3HAKOB  IPOTEKAHMS
KayeCTBEHHBIX peaklMii Ha MOHBI: MarHus, KaJbL¥s, allOMHHHS, IIMHKA, Xeje3a
(II) u xenesa (II1), mequ (II), HabmrofeHUe U ONMUCaHKME IPOIECCOB OKPAIIMBAHUS
IUIAMEHM HMOHAaMH HATpHUs, Kajdus W Kaiblus (BO3MOXHO HMCIIOJIE30BaHHE
BHJIEOMAaTEPUAJIOB), UCCIIEIOBaHHE aM(OTEPHBIX CBOMCTB MAPOKCHIA ATFOMHHUS
¥ THAPOKCH]IA [IMHKA, PeLIeHHe SKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMe «BaxHeime
METaJUIbl U UX COETUHEHUS.

XHuMHS H OKpY’Kalolas cpeaa

Bemecrtsa ¥ Marepualibl B IMOBCEJHEBHOM JXH3HH 4YeloBeka. besomacHoe
HCIIONIb30BaHKHE BEIIECTB M XMMHUYECKUX peakiuii B ObITy. IlepBas momous Ipu
XUMHYECKHX 0XKOTaX U OTPaBIICHUSIX.

XuMHUECKOe 3arpsisHeHHe OKpy’Karollei cpefsl (IpelesibHas IOIyCTHMAas
KOHIIeHTpanus BemecTs, aainee — [1JIK). Poins XxuMuu B peleHH: 3KOJOTHYECKUX
npobiem.

Xumuueckuii IKcnepumenm:

u3ydyeHHe oOpa3lloB MaTepHAJIOB (CTEKIIO, CIUIABBI METAJUIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mescnpeomemnule ceasu



Peanusaiuss MeXIpPeAMETHBIX CBs3ed INpU HM3y4eHUH XUMHH B 9 Kkiacce
OCYIIECTBISIETCST 4epe3 WCIONb30BaHHE KaK OOIMX eCTeCTBEHHO-HAayYHBIX
HOHSTUM, TaK U IIOHSATHH, SBISIONIUXCS CUCTEMHBIMH JJISI OTAEIBHBIX IIPEJIMETOB
€CTECTBEHHO--HAy4YHOT'O IUKJIA.

O61He ecTeCTBEHHO-HAYYHBIE TOHSATHS: HAy4YHBIH (DaKT, rHIOTe3a, 3aKOH,
TeOpHs, aHaiM3, CHHTe3, KiaccuuKauus, IepUOJUIHOCTh, HaOJIOJEHHME,
SKCIIEPUMEHT, MOJEJIHPOBaHUE, H3MEPEHHE, MOJENb, SBICHHE, ITaPHUKOBBIMA
3¢ (deKT, TEXHOJIOTHS, MaTEPUAJIBIL.

duspKa: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHI,
H30TOIBI, PaJIMOAaKTUBHOCTb, MOJIEKyJa, JJIEKTPUYECKHH 3apsfl, NPOBOIAHMKH,
OJIyIPOBOJHHUKH, JHUIJIEKTPUKU, (DOTOSIEMEHT, BEIECTBO, Telo, OOBEM,

. nmnﬁf\mv!f\a NAANATNAOITIIA DATITANTDA ™D MANrTDNAN MNACNCTDNANTAAMNACNTL rrNacrTranmnmmaaggAaAcTraa
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INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IIPOI'PAMMBI IIO
XUMHUH HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMSI

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PpE3yJIbTAaThl OCBOEHHSI IIPOrpPaMMbl OCHOBHOIO OOILEro
00pa3oBaHuUs JOCTHUTAIOTCS B XOxe OOydeHHs XMMHUH B €IMHCTBE y4eOHOH H
BOCIIUTATENILHOMN JIEATEIBHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUHMCKHMHU
COLIMOKYJIbTYPHBIMU ¥ JOyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSAMHM, IPHHATHIMH B
o0IlECTBE IpaBHJIAaMH ¥ HOPMaMHU IIOBEICHUS U CIIOCOOCTBYIOT IIpOIEccam
CaMOIIO3HAHHS, CAMOPA3BHUTHUS M COLMAIM3ALIAN 00y JarOIIUXCs.

JINYHOCTHBIE  pe3yJIbTAaThl ~ OTPaXalOT  TOTOBHOCTH  OOydaroIMXcCs
PYKOBOJCTBOBAThCSl CHUCTEMOM TIO3MTHBHBIX IIEHHOCTHBIX OpHEHTAlldi |
pacIIpeHue OmbITa AeATEeIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YaCTH:

1)maTpuoTH4YecKOro BOCIIHTAHMSA:

I[EHHOCTHOTO OTHOIIIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U Hay4YHOMY HACIIEJHIO, MOHUMaHUS 3HAYEHHs XUMHUYECKOM HAyKH B JKU3HH
COBPEMEHHOI0 OOIIECTBa, CIIOCOOHOCTH BIIAAETh JOCTOBEpPHON HH(OpManued o
IIEPEOBbIX IOCTIDKCHHSIX M OTKPBITHAX MHPOBOH M OTE€YECTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHHUAX 00 YCTpOMCTBE MHpa U OOLIECTBa;

2)rpa’aaHcKOro BOCIIUTAHHSA:

NPEJCTaBICHUSI O COLMUAJIBHBIX HOPMax M IPaBHJIaX MEXIHIHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHHKAaTHBHONW KOMIIETEHTHOCTH B OOILIECTBEHHO
II0JIE3HOM, y4eOHO-HCCIIEOBATENbCKOM, TBOPYECKOM M JIpPYrux  BHAaX
JIeATEIbHOCTH, TOTOBHOCTH K DPa3HOOOpPa3HOH COBMECTHOM [EATENBLHOCTH IIPU
BHIIIOJIHEHUU YYeOHBIX, IIO3HABATENIbHBIX 3a7a4, BBINOJHEHHH XHMHYECKUX
SKCIIEPUMEHTOB, CO3JJaHIH Y4eOHBIX IIPOEKTOB, CTPEMIIEHHUS K B3aHMOIIOHUMAHHUIO
¥ B3aUMOIIOMOIIM B TMpoLEecce 3TOH Yy4eOHOW MeATENbHOCTH, I'OTOBHOCTH
OLIEHUBATh CBOE TIOBEJEHHWE U TIOCTYIIKM CBOMX TOBApHIIEH C ITO3UIUH
HPABCTBEHHBIX M ITPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEICTBHM IIOCTYNKOB,;

3)1IeHHOCTH HAYYHOI'0 MNO3HAHMA:

MHUPOBO33PEHUYECKUE MPEJCTABICHUS O BEIECTBE M XUMHYECKOW peaKihH,
COOTBETCTBYIOIIAE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTaBIIIOIIHE
OCHOBY JJIi MOHMMAHHUs CYIIHOCTH HAyYHOM KapTHHBI MHpa, IPEACTaBIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS MPUPOABI, B3aUMOCBA3SIX 4YeJIOBEeKa C
IPUPOJIHOM CPeIoi, O PO XMMHUU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

[I03HABaTeIbHBIE MOTHBBI, HallPaBICHHbIE Ha IOIyYE€HHE HOBBIX 3HAHHM IO
XAMHH, HEOOXOMUMEIE i OOBSICHEHWs HaONIOAAaeMBIX IPOLECCOB M SABICHUIA,
II03HABATEIbHOW, MH(POPMAIMOHHON U YHUTATEILCKOM KyJIbTYPBI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITENIHONW pabOThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JIMTEPATYpOM, JOCTYIIHBIMH TEXHHYECKHMH CpEICTBAaMHU HH()OPMaALMOHHBIX
TEXHOJIOTHI;

HHTEpeC K OOYYEHHIO M IIO3HAHUIO, TIOO03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  €aMOOOpa3OBaHHMIO, IMPOEKTHOM M  HCCIIEOBaTEIbCKOM
NeSITeIbHOCTU, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS OOydeHHUs B
JIaJIbHEUIIIeM;

4)popmupoBaHHsl KYJbTYPHI 310POBb:

OCO3HAHWE I[€HHOCTU J>KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
37I0pOBBIO, YCTAHOBKH Ha 37I0pOBBIM 00pa3 )KHM3HH, OCO3HaHME IOCJIEACTBHA U
HETpUSATHE BPEeIHBIX IPUBBIUEK (YIOTPEOICHHUS alKOroys, HApKOTUKOB, KypEeHHs),
HEOOXOIUMOCTH COOJIIOJEHUs] TpaBWil 0Ge30IacHOCTH IpH  OOpallleHHuH C
XUMHYECKMMU BEIIECTBAMH B OBITY U peaJlbHOM XXU3HH;

5)TpyaoBOro BocCiuTaHMs:

MHTEPEC K MPAKTUIECKOMY U3y4YEeHHIO NPOPECCHi U Tpya pasIudHOro poja,
yBa)KEHHE K TPYLy U pe3ylbTaTaM TPYAOBOM IEATENLHOCTH, B TOM YHCIE Ha
OCHOBE INPMMEHEHMsl MPEJAMETHBIX 3HAHWH II0 XHMHUH, OCO3HAHHBIM BBIOOp
WHIUBUIYaJIbHOW TPAeKTOPUH MPOAOIDKEHHs 00pa30BaHusl ¢ Y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMMH, OOIIECTBEHHBIX HHTEPECOB M IIOTPEOHOCTEH,
yCIIEITHOM MPo(eCCHOHAIBHON AESTENbHOCTH U Pa3BUTHsL HEOOXOIUMBIX YMEHHUIA,
TOTOBHOCTH aJIalITUPOBATHCS B MPO(GECCUOHAIBHOM CPEJIE;

6)3K0/710rH4YecKOro BOCIIHTAHHA:

DKOJIOTHYECKH IiejlecooOpa3Hoe OTHOLIEHWE K IPUPOJE KaK HCTOYHHUKY
YKH3HH Ha 3eMile, OCHOBE €€ CyIeCTBOBaHUs, IOHUMaHHE LIEHHOCTH 3I0POBOT0O U
GesomacHoro o0pasza JKM3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(QU3MYECKOMY U TICHXHYECKOMY 3IO0POBBIO, OCO3HAHHE LEHHOCTH COOJIONEHHS
npaBiiI 6€30MacHOro MOBEAEHU IIpH paboTe C BELIECTBAMH, & TAKXKE B CUTYaIHsIX,
yrPOXKAIOIMIUX 3JOPOBBIO U XKH3HU JIIOJIEH,

CIIOCOOHOCTH NPHUMEHSTh 3HAHMs, IOJIy4YaeMble IIPH H3YYEHHH XHUMHUH, IS
pellleHrs 3a/1a4, CBA3aHHBIX C OKPYXKAIOWIEH IPUPOAHON CPEIOM, sl IIOBBIIICHHUS
YPOBHSI  3KOJIOTHYECKON  KYJIBTYphl, OCO3HaHMs IJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKHX IMpoOJieM U IMyTed HMX peLIeHHs IIOCPEICTBOM METOJIOB XHUMUHU,
9KOJIOTMYECKOTO MBIILIEHHS, YMEHHS PYKOBOJICTBOBAThCS MM B ITIO3HABATEJIbHOM,
KOMMYHHKAaTUBHOU U COLMATIBHOM IPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTampeIMETHBIX pe3yJbTaTOB BBIAEISAIOT 3HAYUMBIC IS
(GOpMHpPOBaHHS MHPOBO33pEHHs OOINeHAyYHble IIOHATHA (3aKOH, TeOpHs,
IPUHIKI, TUIIOTE3a, (aKT, CHCTEMA, IPOIEeCC, SKCIIEPUMEHT U JPYroe.), KOTOpbIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX INpPEJAMETaX U IO3BOJSIOT HA
OCHOBE 3HAaHHWH M3 3TUX IpeAMeToB (HOPMHUPOBATh IPEACTABICHHE O LEIOCTHOM



HAy4HOM KapTHHE MHpa, U YHUBEpcaJbHble yueOHble AeiicTBHs (II03HAaBaTEIbHEIE,
KOMMYHHUKATHBHBIE, PETYJSATUBHBIEC), KOTOpblE OOECHEeYHBAIOT (OPMHPOBAHHUE
TOTOBHOCTH K CAMOCTOSTEJIBHOMY IUIAHHPOBAHUIO M OCYILIECTBICHUIO y4eOHOM
JIeITETbHOCTH.

ITosnaBaTe/ibHbIE YHHBepCAJIbHbIe y4eOHbIe JeliCTBHS

Ba3oBble Jjoruyeckue AeiicTBUA:

YMEHHSI HCIOJB30BaTh INPHEMBI JIOTHYECKOIO MBIIUIEHHS IIPH OCBOCHHH
3HAHMI: PACKPHIBATh CMBICT XUMHUYECKUX IOHSATHH (BBIIENATh MX XapaKTepHBIE
NPU3HAKK, yCTAHABIMUBATh B3aHMOCBS3b C JPYTMMH IOHSATHAMH), MCIOJIB30BaTh
HOHSTHS ISl OOBICHEHUS OTEIBHBIX (PAaKTOB M SIBIIEHUN, BEIOMpAaTh OCHOBaHUS H
KPUTEPUH JUIs KjIacCH(UKAUU XUMHUYECKHX BELIECTB M XMMHMYECKHX PeaKIlWu,
yCTaHABJIMBATh MPUYMHHO-CIEICTBEHHBIE CBA3UM MEXIYy OOBEKTaMH H3y4eHH,
CTPOHUTH JIOTHYECKUE PacCyXAeHus (MHIyKTHBHbIC, NeAyKTUBHbIE, 10 aHAJIOTUH),
JleJIaTh BEIBOJBI U 3aKIIOUYEHUS;

yMEHHE TIPUMEHSITh B Ipolecce II03HAHUS MOHATHS (IpeIMETHBIE |
MeTanpeaMETHbIE), CHMBOJINYECKHE (3HAKOBBIE) MOIEIIH, UCIIOJIBE3YEMBIE B XMMHH,
peo0pa3oBBIBATh IUPOKO INPUMEHSEMbIE B XMMHHM MOJIEIILHBIE MIPEICTABICHUS —
XMMHYECKUH 3HAK (CHMMBOJI JJIEMEHTa), XUMH4eckas (GopMysla U ypaBHEHHE
XHMHYECKOM peakiui — NpU PelIeHUH y4eOHO-II03HABaTeNbHBIX 3a/1a4, C YYETOM
9THX MOJIEIBHBIX MPEJCTABICHUM BBIBIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE
IPU3HAKH U3y9aeMbIX 00BEKTOB — XMMUYECKHX BELIECTB U XMMMYECKUX PEaKIIM,
BLISBIATH  OOIHE 3aKOHOMEPHOCTH, MPUYUHHO-CIEIACTBEHHBIE CBSI3H U
IPOTUBOPEUUS B U3y4aeMbIX IIPOLIECCAX U SBIECHHIX.

Ba3oBble HcceaoBaTe/IbCKHe JeHCTBHS:

yMEHHE MCIIOJIh30BaTh ITOCTABIEHHBIE BOIIPOCHI B KavyeCTBE HMHCTPYMEHTA
[IO3HAHMs, a TaKXKe B KadecTBe OCHOBBHI JUIi (OPMHpPOBAHHS THUIIOTE3BI IIO
IPOBEpPKe MPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKIECHHUM;

npuoOpeTeHre OIbITa IO IUIAHWPOBAHMIO, OpPraHW3alldd M IIPOBEICHUIO
YYEHHYECKHX OKCIEPUMEHTOB, yYMEHHME HaOmoJaTh 3a XOJOM IIpolecca,
CaMOCTOSTENILHO MIPOTHO3UPOBATh €ro pe3yibTaT, GOpMyIUpoBaTh 0000IIeH s U
BBIBOJIBI TI0 pe3yJIbTaTaM IIPOBEAEHHOIO OIBITA, UCCIIEOBAHMS, COCTABIIATh OTYET
0 TpozeNaHHON paborTe.

PaGora ¢ nndopmanueii:

yMEHHe BHIOMpaTh, aHAIM3UPOBAaTh W HHTEPIPETHPOBATH HHPOPMAIHIO
pa3IMYHBIX BHAOB U (JOPM IpeACTaBlIeHUs, NOIy9aeMyIO0 U3 PasHbIX HCTOYHHUKOB
(Hay4HO-TIOMyJIIpHAsl  JUTepaTypa XHUMHUYECKOrOo COEp)KaHHs, CIPaBOYHBIC
nocobust, pecypcbl VHTepHeTa), KPUTHYECKH OLEHUBATH IIPOTHBOPEYHUBYIO H
HEJIOCTOBEPHYIO HHPOPMAIIUIO;



yMEHHE MPUMEHSITh pa3IidHble METOIBl M 3aIpOChl IPH MOUCKE H OTOOpE
HH()OPMAI[MK M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX Ul BBIIIOJHEHHS
y4eOHBIX M TI03HABATEIbHBIX 3a/1a4 ONpe/eIEHHOTO TUIA, IPHOOPETEHHE OIbITa B
00JacTH  HCIOJB30BaHUSI MH(GOPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIcHUE KYJITYpOi aKTUBHOI'O MCIOJIB30BAHMS PA3IMYHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOSTEIHHO BEIOMPATh ONTUMANIBbHYIO (OpMy NpeicTaBiIeH:s HHPOPMaIK 1
H/UTFOCTPHPOBATh pelllaeMble 3afadydl HECIOKHBIMH CXEMaMH, JuarpaMMaMi,
IpyruMu popMaMu rpadUKu U UX KOMOUHALIMSMM;

yMEHHE WCIOJIb30BaTh M AaHAJIM3UpOBaTh B IIpolecce Yy4eOHOH U
HCCIIEIOBATEIBCKON AESTETPHOCTA MH(OPMAIUIO O BIMSHUU IIPOMBIIUIEHHOCTH,
CEJILCKOI0 XO3fAWCTBa W TPAHCIOPTa Ha COCTOSIHHE OKPYXKAIOLIEH ITPHPOIHOM

Cpenbl.
KoMMyHHKaTHBHbIE YHHBEpPCAJIbHbIE y4eOHbIe JeHCTBHA:

yMEHHUs 3a7aBaTh BOMPOCH (B Xone [uajora W (WIKM) OUCKYCCHH) IIO

CyIIECTBY  OOCyXaaeMoil  TeMmbl, (OpPMYJIHpPOBATh CBOM  IIPEIUIOKEHHS
OTHOCHUTEJIPHO BBITIOJIHEHUS IIPEIJIOKEHHOM 3a1a4H;

yMEeHHs]  IPEACTaBlATh  IONydeHHBIE  pe3ylbTaTbl  I103HABaTEILHOM
JIEATEIBHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTax; JeJlaTh IIPE3eHTalHIO
pE3yJIBTATOB BBIMTOJIHEHUS! XUMUYECKOTO 3KCIIEpUMEHTa (1ab0paTOpPHOro OIbITa,
1a00paTOPHOM PabOoTHI MO UCCIIEOBAHUIO CBOMCTB BEIECTB, Y4€OHOIO IIPOEKTa);

yMeHHs Y4eOHOro COTpyJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
[IO3HABATEJIbHOM H  HCCIIEIOBAaTEIbCKOM  NEATENIbHOCTH IIPH  PELICHHH
BO3HHUKAIOIUX MpoOjeM Ha OCHOBe yuy&€Ta OOIIMX HMHTEPECOB M COITIACOBaHHSA
no3unuii (00CYXXJeHusl, OOMEH MHEHMSIMH, «MO3TOBBIE€ ILITYPMBI», KOOPIUHALIMS
COBMECTHBIX JCHCTBUM, OIpeNeleHre KpUTEpUEB II0 OLIEHKE KavecTBa
BBIIIOJIHEHHOM pabOThI U IpyTHeE).

PerynsiTHBHbIE YHHBepCcaJIbHbIe Y4eOHbIe NeHCTBHS:

YMEHHE CaMOCTOSITEIIBHO OIpEAeNsATh LEId AEATEIbHOCTH, ILIaHHPOBATh,
OCYIIIECTBIIATh, KOHTPOJIUPOBATh M NPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JIeATeNLHOCTD, BBIOMpaTh Hanbojee 3 dexTuBHBIE CIOCOOB! peleH:s y4eOHbIX ’
MIO3HABATEJIBHBIX 3a/lad, CAaMOCTOSATENIIBHO COCTAaBJIATH MM KOPPEKTHPOBATh
NPeUIOKEHHBIN aJIrOPUTM JEWCTBUM IIpH BBINOJHEHHMH 3aJaHHi C Y4ETOM
TIIOJTyYeHUs] HOBBIX 3HaHHH 00 M3ydaeMbIX OOBEKTaxX — BeIeCTBAX M PeaKIHsX,
OLIEHHBAaTh COOTBETCTBHE IIOJIYYEHHOIO pe3yJibTaTa 3asBJIICHHOW IIENH, YMEHHE
KCIIOJIE30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraeMble B yCIOBHH 3a1aHU.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJIbTATOB II0 OCBOCHUIO 00513aTENBHOIO
COllepKaHMsl, YCTAHOBJIEHHOTO IaHHOW (enepalbHOM pabodeil MporpaMMoi,
BBIIEISIOT: OCBOEHHEIE OOYYAIOUIMMHUCS HaydHble 3HAHMS, YMEHUS U CIIOCOOBI



nedicTBuii, crermupHYecKue IS IPeAMETHOH obmacTd  «XHUMHA», BHIBI
NESTEJIbHOCTA 10 IIOJYyYeHHI0O HOBOIO  3HAHWs, €ro HHTEpIpPETallWH,
npeoOpa30BaHHIO ¥ IPUMEHEHHUIO B PA3IUIHBIX YYEOHBIX X HOBBIX CUTYAIHsX.

K koHIly o6ydeHus B 8 Kiacce IpeMETHBIE Pe3yJIbTaThl Ha 0230BOM ypOBHE

JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTh y 00YYarOIIUXCsl yMEHHUIL:

e pacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTUH: aTOM, MOJIEKYIa,
XUMHYECKHI BJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(oHOpOIHAST U HEOJHOPOJHAs), BAIEHTHOCTh, OTHOCUTEIIbHAs aTOMHAs U
MOJIEKyJIIpHAs Macca, KONMYECTBO BEIIECTBA, MOJb, MOJIIpHas Macca,
MaccoBas [0Jisl XUMUYIECKOTO dJIEMEHTa B COEIMHEHUH, MOJISIDHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBaHHEe, COJb, 3JEKTPOOTPHUIATEIIEHOCTD, CTEIEHB
OKHCJIEHHS, XMMUYecKas peakuus, KiacCu(UKalHMs DPeaklHid: peaKluu
COeMHEHMs, pEaKiM{d pa3lIOKEeHUs, PEeaKUdH 3aMeILICHUs, PpeaKIuu
o6MeHa, 9K30- U SHAOTEPMHYECKUE PEaKIUH, TeIIOBOM 3P (EKT peakiuy,
SIPO  aTOMa, OJJIEKTPOHHBIA CIIOM aToma, aTOMHas OpOuTanb, pamHyc
aToMa, XMMHYECKasi CBs3b, MOJIIPHAs M HEIOJpHAas KOBAJCHTHAs CBA3b,
HOHHAsl CBsSI3b, MOH, KaTHOH, aHHOH, PacTBOP, MaccoBas IOJs BEIIeCTBa
(mpolieHTHAs] KOHIIGHTpAaLus) B pacTBOPE;

e WUIIOCTPUPOBAaTh B3aUMOCBS3b OCHOBHBIX XHMMYECKMX IOHATHH U
IIPUMEHSATD 5TH IOHSATHSI [IPY OIIMCAHKH BEIIECTB M UX [PEBPAICHHH;

e WCIOJNB30BaTh XHMHYECKYI0 CHMBOJHKY JUISI COCTaBIEHHs (QOopMyI
BEILIECTB U YPaBHEHUH XMMUUECKUX PEaKIHii;

e OIpe/eATh BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHHSX,
CTENIeHh  OKHCIIGHHS  DJIEMEHTOB B  OHMHapHBIX  COEIMHEHUSX,
IPUHAJJIEKHOCTh BEIECTB K ONpENeNEHHOMY KIIAcCy COCAHHEHHH IO
dopMynaM, BHJ XHMHYECKOH CBA3M (KOBaJlCHTHas U HOHHAsl) B
HEOPraHMYECKUX COCIUHEHHIX;

o packpeiBaTh cMbicn [lepmomuueckoro 3akona /[l M. Menneneesa:
JEMOHCTPHpPOBATh TOHMMAaHHEe IEPHOJMYECKON 3aBUCHMOCTH CBOKCTB
XMMHYECKHX JJIEMEHTOB OT MX MojioxkeHus B Ilepumonuyeckoit cucreme,
3aKOHOB COXpAHEHHs MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO Y4eHHs, 3aKoHa ABOTaipo;

e ONMCHIBATH H XapaKTepu3oBaTh TabnuuHylo Qopmy Ilepuonuyeckoi
CHCTEMBI XHMMHUYECKHX JJIEMEHTOB: pas3jiMyaTh IIOHATHUS «IJIaBHad
noarpynna (A-rpymna)» u «nobodnas noarpynna (b-rpynma)», Manee u
GoNbIIMe IEPUOMIbI, COOTHOCHTH OOO3HAYeHHsl, KOTOpble HMEIOTCS B
tabmune «[lepromudeckas CHUCTEMa XHUMHYECKHX OJIEMEHTOB o N
MemnneneeBa» ¢ 4YHMCIOBBIMH XapaKTEPMCTUKaMH CTPOCHHS aTOMOB



XHUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij spa, oOluee YUCIIO 3JEKTPOHOB
¥ pacrpejeieHie UX 110 3JIEKTPOHHBIM CJIOSIM);

e KIacCH(MHUIUPOBATh XMUMHYECKHME 3JIEMEHTBI, HEOPraHWYECKUE BEIECTBA,
XMMHUYECKHe peakiuu ([0 YUCIy M COCTaBy Y4YaCTBYIOLIMX B peakluu
BEIIIECTB, 110 TETUIOBOMY 3P HEKTY);

e XapaKTepu30BaTh (OIMCHIBATh) OOIIME XMMHMYECKHE CBOWCTBA BEINECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXK/as ONKCAHWE NIPUMEPAMU MOJIEKYJIAPHBIX
ypaBHEHHUM COOTBETCTBYIOIINX XMMHYIECKUX PEAKIHM;

e IPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTHU OT MX Ka4eCTBEHHOIO
cocTaBa, BO3MOXKHOCTM IPOTEKAHHS XUMHYECKHX IpeBpalleHHd B
Pa3IMYHBIX YCIOBHSX;

e BBIYUCISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MacChl
BEIIECTB, MACCOBYIO JOJI0 XHMMHYECKOro »dlieMeHTa 1o (opmyie
COeMHEHHs], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOAUTH PacyETHI
II0 YPaBHEHUIO XUMHUYIECKOM PEaKIUH;

e IIPUMEHSTH OCHOBHBIE OIEPalliM MBICIUTEIBHON NESTEIPHOCTH — aHAJIU3
U CHHTE3, CpaBHeHHe, 0000IIeHHe, CHCTeMAaTU3aluIo, KJIaCCH(UKALIHIO,
BBISIBJIEHHE NPUYHMHHO--CJIEACTBEHHBIX CBS3ed — JUIl M3y4YEeHHs CBOMCTB
BEIIECTB M XHWMHYECKHX peaklud, eCTeCTBEHHO-HAay4YHbIe METO/bl
MO3HAHUS — HAOIIOJAEHHE, HU3MEpEHHEe, MOJEIUMPOBAHHE, IKCIIEPUMEHT
(peasIbHBIIA ¥ MBICIICHHBIN);

e CIEIOBaTh IpaBWIaM  [OJb30BaHUS  XMMHYECKOW  MOCynod U
1abopaTopHbIM  00OpYJOBaHWEM, a TaKXke MpaBWiIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLIMSAMH II0 BBIOJHEHHUIO
J1aBOPATOPHBIX XMMHYECKHX OIBITOB IO TOJNYYEHHIO M COOHpaHHMIO
ra3000pa3HEIX BEIIECTB (BOJOpPOJAa M KHCIOpPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONpPENeNEHHONH MacCOBOW J0JIed PaCTBOPEHHOIO BEILIECTBA,
IIaHMPOBaTh ¥  IPOBOJUTH  XHMUYECKHEC  OKCIEPUMEHTHI IO
PacIO3HABAHUIO PACTBOPOB IIEJIOYEH U KHCIOT C OMOIIBIO HHAWKATOPOB
(makmyc, dheHondTanenH, METUIOPAHK U IPYTHE).

K xoHIy 06ydeHus B 9 Kiiacce IpeIMETHbIE Pe3yIbTaThl Ha 6a30BOM ypOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTE Y O0YHAIOIMXCS YMEHHUH:

e PpAcCKpHIBaTh CMBICH OCHOBHBIX XMMHYECKMX TIOHSTAN: XMMHYECKUH
9JIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE BEIeCTBO, BaJE€HTHOCTh, JJIEKTPOOTPHIATEIBHOCTh, CTCICHBb
OKMCJICHHs, XMMHUYECKas peaKiyusi, XMMU4YeCKas CBS3b, TEIIOBOH ekt
peakuuu, MOJb, MOJSpHBIA ~ O0BEM,  pacTBOp,  JJIEKTPOJIHUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOTUTHYECKash NUCCOLHUAIMS, PEaKIUH HOHHOTO
obMeHa, KaTauu3aTop, XMMHYeCKoe paBHOBECHe, OOpartumble U



HeoOpaTHMble pPEaKIMH, OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKILUH,
OKHCIIUTENIb, BOCCTAHOBHUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
amoTponusi, aMpOTEPHOCTh, XUMUUYECKas CB3b (KOBaJEHTHas, MOHHAs,
MeTaJUIMYECKas ), KpHCTauideckass peméTka, KOPpPO3WsS MeTaJlIoB,
CIUIaBbI, CKOPOCTh XHUMHUYECKOW peaklud, IPeAeIbHO OIyCTHMAas
kouneHntpauus [IJIK BemecTsa;

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHH U
IPYMEHSTH 3TH ITOHATHUS P OIIMCAHUH BELIECTB U MX IPEBPAICHHUH,
HCIIONB30BaTh XHMMHMYECKYI0 CHMBOJHKY IUII COCTaBleHUs (GOpMyII
BEIIECTB M YPaBHEHHI XUMHUECKUX PEaKLIUM;

OIPEENIATh BAJICHTHOCTD U CTENIEHb OKUCIICHHS XMMUYECKUX JJIEMEHTOB B
COEIMHEHUAX pA3JIMYHOTO COCTaBa, IIPMHAJUIEXHOCTh BEIIECTB K
ONpe/IeNEHHOMY KIIACCy COEAUHEHHH IO (opMysaM, BUA XUMHUYCCKOH
cBA3M (KOBaJleHTHasi, WOHHAs, MeTaJUIM4ecKas) B HEOpraHMYeCKHX
COeIMHEHUSX, 3apsjl MOHA [0 XUMHUYECKOH (opMyiie, XapakTep Cpelsl B
BOJIHBIX PacTBOpPAX HEOPraHHYECKUX COSTHHEHMH, TUIl KPHCTAUIUYECKOM
peIéTKr KOHKPETHOTO BEILECTBA,;

packpeiBath cmbicn Ilepuomuueckoro 3akona /[[. M. MenneneeBa u
JIEMOHCTPHUPOBaTh €ro IIOHMMAaHME: OIMCBIBATh W XapaKkTepu30BaTbh
Tabnuuayo Gopmy Ilepuoauyeckodl CHUCTEMBI XHMHYECKHX JJIEMEHTOB!
pasaMuaTh TOHSTHS «riaBHas NOArpynma (A-rpynma)» M «mnoboyHas
noarpynmna (B-rpynma)», Maible B OoOlbIIME II€PHOJBI, COOTHOCHTH
0003Ha4yeHHs, KOTOphle MMEIOTCS B IEpUOAMYEcKod Tabmuue, C
YHUCJIOBBIMH  XapaKTEepPUCTHKaMM  CTPOEHHS  aTOMOB  XHMHYECKHUX
37eMeHTOB (COCTaB W 3apsj sjpa, oOllee 4YHMCIO JJIEKTPOHOB H
pacmpejieleHHe HMX IO OJIEKTPOHHBIM CJI0AM), OOBSACHATH OOIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX COEIHMHEHHH B
npeziesax MajbIX IEPHOMOB H INIAaBHBIX MOATPYII C yYETOM CTPOCHHS MX
aTOMOB;

KJIaCCU(HUIIUPOBATh XUMUIECKUE DJIEMEHTHI, HEOPraHUYECKHe BEIEeCTBa,
XMMHYECKHE peakiuu (IO YUCIy M COCTaBy YYAcCTBYIOIIMX B pEaKIHMH
BEIECTB, IO TEIUIOBOMY 3((deKTy, M0 U3MEHEHHUIO CTENEHEHW OKHUCIICHUS
XMMHYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OIMUCHIBATh) OOIIME M CIELU(HIECKHE XHUMUYECKUE
CBOMCTBA IIPOCTBIX M CIIOXKHBIX BELIECTB, IOATBEpXIas ONKMCaHHE
np¥MepaMd MOJIEKYJSIDHBIX M HOHHBIX YPaBHCHUH COOTBETCTBYIOLIMX
XHMHYECKUX PEaKIUi;

COCTABISITh YPaBHEHUS DJIEKTPOJIMTUYECKOW JTUCCOLMAIMM  KHCIIOT,
ImeNiouei U cosiel, IOJHEIE M COKPalIEHHbIE YpaBHEHHUs peaKiiii HOHHOTO



oOMeHa, ypaBHEHHs peaKUud, IOATBEPKIAIOUMX CYIIECTBOBaHHE
reHEeTUYECKOM CBSI3M MEXTy BEIECTBAMU Pa3JIMYHBIX KIaCCOB;
PacKphIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTENBHBIX — PeaKIui
TIOCPEICTBOM COCTaBJIEHHUS DIIEKTPOHHOIO OajlaHca 9TUX PeaKLyi;
TIIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH IIPOTEKAHHS XHMHYECKHX IIPEBPAICHUM B PpasIMHBIX
YCIIOBUSIX;

BEIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIDHYIO ¥ MOJIIDHYIO MaccChbl
BEIIECTB, MACCOBYIO JOMI0 XHMMHYECKOrO OJIIEMEHTa Mo (opmyJe
COeIMHEHMs, MACCOBYIO JIOJIIO BEIIeCTBA B PacCTBOPE, IIPOBOAUTH PacyCThl
10 YPaBHEHHIO XUMUYECKOH PEaKIiH;

cobmofaTh ~ NpaBdia  [OJNB30BaHHMS  XHMHYECKOHM  MOCYAOH H
naGopaToOpHEIM 00OpYIOBaHHEM, a TakXkKe IpaBwia OOpalleHus C
BellleCTBAMH B COOTBETCTBHM C HMHCTPYKIUSMU IIO BBINIOJHEHHUIO
1aGOPaTOPHBIX XMMHYECKHX OIBITOB IIO TIOJTYYEHHIO U COOUpaHHIO
ra3000pa3HbIX BEIIECTB (aMMHaKa H yYTJIEKHCIIOrO rasa);

NPOBOAMTH  pEaKUWH, IOATBEPXKJAIOIME  KA4eCTBCHHBIH  COCTaB
pa3IMYHBIX BEINECTB: PAaCIO3HABATh OMBITHBIM ITyTEM XJIOPHA-, OPOMHI-,
Womua-, Kapbonar-, docdar-, CHIHKAT-, Cylb(dar-, THIPOKCHI-HOHEL,
KaTHOHBl AMMOHHMS M MOHBI M3Y4YEHHBIX METAJIOB, IIPUCYTCTBYIOILIHE B
BOJHEIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB,;

NPUMEHSATh OCHOBHBIC OIEPAllii MBICTUTENBHON JEsSTENbHOCTH — aHaIM3
U CHUHTE3, CpaBHeHHe, 0000IIeHHe, CHCTEMATHU3AIMIO, BBIABICHUE
NPUYMHHO-CIIEJICTBCHHBIX CBfA3ed — /Ui W3y4eHWs] CBOMCTB BEIIECTB M
XAMHUYECKHX pPEeakiyi, eCTeCTBEHHO-HAay4HBIE METOJbl IIO3HAHHUSA —
HabJIIOIeHIe, U3MepEeHHe, MOJEIUPOBaHUe, SKCIEPUMEHT (pealbHBId H
MBICJIEHHBIH).
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