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HOSACHUTEJBHASA 3AITIUCKA

[IporpaMma TO XMMHH Ha YpPOBHE OCHOBHOTO 00Iiero o6pa3oBaHUs
cocTaBliecHa Ha OCHOBe TpeOOBaHMI K pe3ylbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeNsHOMN MPOrpaMMBl OCHOBHOTO 0011Iero o0pa3oBaHus, MpeACTaBIEeHHbIX
B ®I'OC OOO, a Takke Ha OcHOBe (enepaibHOl paboueil mporpammsl
BOCIIMTaHUS M C YIETOM KOHIIETIIMH TIPETIoaBaHus yueOHOro npeamera « XuMus»
B 00pa3zoBaTeNbHbIX Opranu3anusax Poccuiickoi Denepanuy.

[Tporpamma mo XuMmu# AT MpeACTaBIeHUE O LesIX, oOlmel cTpaTeruu
00y4eHusi, BOCIUTAHUS W pa3BUTHA OOYYAIOMIMXCS CpEeICTBAMU Y4eOHOTrOo
mpenMeTa,  yYCTaHaBIMBaeT  O0s3aTenbHOE  IPEAMETHOE  COAEPIKaHHE,
npeaycMaTpUBaeT paclpelelieHHe ero Io KijaccaM M CTPYKTypPHPOBaHHUE II0
paszenaMm M TeMaM IpPOrpaMMbl IO XWMHH, OIpPEAEIseT KONHYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEePUCTHKH COZIepKaHWs, PEKOMEHIyeMYIO
MMOC/IeIOBATEIbHOCTh M3YyYEHHS XUMHM C y4€TOM MEXIPEIMETHBIX H
BHYTPHIIPEAMETHBIX  CBsi3ei, JIOTHMKHM y4eOHOro Ipolecca, BO3PaCTHEBIX
0coOeHHOCTEH OOydJaroImuxcs, ONpeAenseT BO3MOXHOCTH IpeaMeTa i
peanu3anuu TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOM
IporpaMMbl Ha yPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUs, a TaKkKe TPeOOBaHUM K
pe3yapTaraM o0ydeHUs] XMMUU Ha YPOBHE JIeNel M3y4eHHUs IpeaMeTa i OCHOBHBIX
BU/IOB Yy4eOHO-TI03HABATEIEHOW MAEATENIbHOCTH OOYy4aroIierocss IO OCBOEHHIO
y4eOHOr0 COepKaHU. ‘

3HaHHE XHUMHUH CIYXXHT OCHOBOH i (OPMHPOBAHHS MHPOBO33PEHUS
obyuJaromierocsi, ero MpeiCTaBIeHUI 0 MaTepHaAllbHOM E€IMHCTBE MHPA, BaXHYIO
poOIib UTparoT (GopMHpyeMble XHUMHEH IpPEACTAaBICHHS O B3aHMOIPEBPAIICHHUIX
SHEprud ¥ 00 3BOJIONUM BEIECTB B MPHPOJE, O MyTIX pPeIleHUs IIoOaabHBIX
npo0jieM yCTOWYHMBOTO DPa3BUTHSL UEIOBEYECTBA — CHIPHEBOM, 3HEPreTHYECKO,
MUIIEBOM U 3KOJOTHIECKOH 0e30macHOCTH, TPoOiIeM 31paBOOXPaHEHH.

HN3ydeHue XuMuu:

CIIOCOOCTBYET  peajlid3allid  BO3MOXKHOCTEH Ul  CaMOpasBHTHA H
dbopMupOBaHHs KyJIbTypBI IHIHOCTH, €€ 001el 1 QyHKIMOHAIBHON IPaMOTHOCTH,

BHOCHT BKIaJ B (DOpPMHPOBAHHE MBIIUICHHS W TBOPYECKHX CIIOCOOHOCTEH
0o0ydJaromMxcsi, HAaBBHIKOB WX CAMOCTOSTENBHONW Y4eOHOM JeATEIHHOCTH,
OKCIEPUMEHTATBHBIX M HCCIEIOBAaTENbCKUX YMEHHH, HEOOXONUMEBIX Kak B
TIOBCEIHEBHOM XIU3HH, TAK U B MPO(GECCHOHANEHOM e TETBHOCTH;

3HAKOMAT CO CIIENH(UKON HAyYHOTO MEIIUICHHS, 3aKIAJbiBa€T OCHOBBI
L[EJIOCTHOTO B3TJIAa Ha €MAHCTBO MPUPOBI U YEIIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMHUPOBAHUH €CTECTBEHHO--HAYIHOH I'PaMOTHOCTH OOY4YarOImIMX s,



crioco0cTByeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTUIECKOE
o0Opa3oBaHue 00yJarOIIUXCS.

JlaHHBIe HampaBieHWsS B OOyYEeHHWH XUMHUH OOECIeYMBAIOTCS CHEeLH(PUKON
colepxaHusi y4yeOHOro TIpeAMeTa, KOTOPBIA  SBISAETCS  MEAArOrM4eCcKH
aJanTHPOBAHHBIM OTpaXKeHHeM 0a30BOil HAYKW XMMUHU Ha ONPEACIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO O0IIeT0 0Opa30BaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYarolMMUCS CHCTEMBbl MEPBOHAYAIBHBIX IMOHATUM XWMHH, OCHOB
HEOPraHWYeCKOM XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYUMBIX IIOHATHH
OPraHUYECKON XUMHUH.

CTpyKTypa comepaHHsS MpPOTpamMMBbl 10 XMMHUHU C(HOPMUPOBAHA HAa OCHOBE
CHCTEMHOTO moaxona kK e€ m3ydenuto. ColepikaHuWe CKIAAbIBAETCS U3 CHCTEMBI
MTOHATUH 0 XUMHUYECKOM BJIEMEHTE M BEIIECTBE U CUCTEMBI ITOHATUN O XUMHUYECKOH
peakmuu. O0e 3T CHUCTEMBl CTPYKTYpHO OpraHH30BaHbl II0 IIPUHIUILY
ITOCJIeTOBATEIHFHOTO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETHYECKUX MPEICTaBICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUeHUsI KaK OCHOBBI BCETO €CTECTBO3ZHAHUS,

— Ilepuomuueckoro 3akona JI. V1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XHMUH,

— YYeHHUSI O CTPOSHUHU aToMa U XUMHUYECKO! CBS3H;

— TMpeAcTaBlieHUN 00 DIEKTPONUTUYECKONM AWCCOLMAllMM BEIIECTB B
pacTBOpax.

TeopeTudeckrie 3HAaHHS PAacCMarpUBAIOTCI HAa OCHOBE OSMITHPHICCKH
TIOJTy9YE€HHBIX ¥ OCMBICIIEHHBIX (PAKTOB, Pa3BHBAIOTCS IIOCJIEA0BATEILHO OT OJHOTO
YPOBHS K JAPYroMy, BHIIONHSAS GYHKIUM OOBSICHEHWS M IIPOrHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAaKTUYECKOTO NMPUMEHEHHUS M IOJIyYeHHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHE TIpOrpaMMBI 10 XHMHH CIOCOOCTBYeT  ()OPMHPOBAHHIO
MPENCTaBICHUS O XUMUYECKOH COCTAaBIAIOIIEH HAayYHOM KapTHHBI MHpa B JIOTHKE
€€ CHCTEMHOH MpUPOJbI, HEHHOCTHOIO OTHOIIEHWs K HAyYHOMY 3HAHHUIO H
MeTOJaM IIO3HAHWSA B Hayke. M3yueHre XUMHHM IPOUCXOOUT C IIPUBJIECYEHUEM
3HaHMM M3 paHee H3YYEHHBIX Y4YeOHBIX ' mpenmeToB: «OKpyXaroUi MHD»,
«buonorus. 5—7 knacce» u «®Pu3nKa. 7 KjIacc».

IIpn w3ydeHHM XWUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHHH OCHOB
XUMHYECKOH HayKd Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUA, TIPaKTHIECKOMH
JIEATEIHPHOCTH YelIoBEKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDBL
3amaya y4eOHOro mMpeaMeTa COCTOMT B (POPMHPOBAHUH CUCTEMBI XMMHYECKHMX
3HAHWM — BaXKHEHINUX (HAKTOB, MOHATHI, 3aKOHOB U TEOPETUIECKUX MOJIOKEHUH,
JOCTYMHBIX 0000mIeHNiT MHUPOBO33PEHUYECKOTO XapakTepa, $A3bIKa HAyKH, B



MpUOOIIEHHH K HAy4YHBIM MeETOJaM T[IO3HAHWsS IpHU H3YYEHHHM BEIIECTB U
XAMHYECKHX peakiuii, B (OpMUPOBAHUHN U Pa3BUTHH MTO3HABATEIbHBIX YMEHUHN U
UX. TPUMEHEHWH B Yy4eOHO-TIO3HABaTENbHONM U y4eOHO-HCCIEeN0BaTEIbCKON
JeSITENIBHOCTH, OCBOEHWM IIpaBWJI 0e30macHOro oOpalleHHsi ¢ BeIIeCTBaMHU B
TOBCEHECBHOM XU3HU.

[Ipu M3ydYeHWH XUMHH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs Ba)KHOE
3HaYeHHe MPUOOpEeNH TaKue 1eNH, Kak:

— (QopmupoBaHWe WHTEUIEKTYalbHO pPAa3BUTOM JMYHOCTH, TOTOBOH K
caM000pa3oBaHHIO, COTPYOHUYECTBY, CaMOCTOSATEIbHOMY IPHHATHIO PELICHHH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIMUMCS YCIOBHSIM XKHU3HU;

—  HampaBlIEeHHOCTh OOy4YeHHs Ha CHCTEMaTHYecKoe MpHoOIIeHHe
o0yJaromuxcsi K CaMOCTOATENIbHOM I103HaBAaTEIbHOU [EATENBHOCTH, HAyYHBIM
METOHaM IT03HaHHs, (OPMHPYIOIIAM MOTHBALMIO U pPa3BHTHE CIIOCOOHOCTEM K
XUMHUH;

— obecreyeHne yCIOBHi, CITIOCOOCTBYIOMMX NPUOOPETEHUIO 00yJarOIUMHUCS
ONBITa Pa3HOOOpPa3HOM HEeSTENHHOCTH, NMO3HAaHUS W CaMOIO3HaHWs, KJIFOYEBBIX
HABHIKOB (KJIFOYEBHIX KOMIIETEHI[WH), MMEIOIUX YHUBEPCAIbHOE 3HAYEHHE I
Pa3IMYHBIX BUIOB AESITEIHHOCTH;

— ¢opmupoBanre oOmieli (YHKIHMOHAJIBHOM M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH ~ OOBACHATE M OLICHUBATh SBICHHA
OKpY)KalOIIero MHUpa, HCIONb3ys 3HAHWS W OIBIT, MONyYEHHBIE IPH H3YYCHHU
XMMHH, TPUMEHATh WX IpPU pelleHWH IIpodJieM B IOBCEJHEBHOW JKHU3HU H
TPYHAOBOH AESITEIbHOCTH;

— ¢opmupoBaHre y oOy4aromuxcsi TyMaHHCTHYECKMX OTHOIICHHH,
[IOHMMAaHHs LEHHOCTH XUMHYECKHX 3HaHUWA Uil BBIPAOOTKH JKOJIOTMYECKU
1[e]IeCO00pa3HOro TOBEACHHUS B OBITY M TPYAOBOM [EATEIBHOCTH B IEJSAX
COXpaHEHUS CBOETO 37J0POBBsI ¥ OKPY KAIOLIEH IIPUPOIHON CPEIIBI,

— pa3sBHTHE MOTHBAlMA K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTDOJIO HU
CAMOBOCIIMTAHHMIO HA OCHOBE YCBOEHHS OOIIeUeIOBEeYeCKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoGWiIsi ¥ HAalpaBI€HHOCTH AAJIbHEWIIETO
oOy4eHus.

OO6miee uYKMCIO YacoB, OTBEAEHHBIX JUISI K3y4eHHMS XUMHHM Ha YPOBHE
OCHOBHOTO 06111er0 06pazoBanusi, cocTapisieT 136 4acoB: B 8 kiacce — 68 1acos (2
yaca B HeJleNmo), B 9 kiacce — 68 JacoB (2 4aca B HEJIEINIO).



COAEPXAHHME OBYYEHUSA

8 KUIACC

IlepBoHaya/bHbIe XUMHYECKHE TOHATHS

[Tpenmer xumuu. Ponbk XuMuM B XU3HU YellOBeKa. XUMHUS B CUCTEME HAYyK.
Tena wm BemecTBa. ®U3WYECKWe CBOKMCTBAa BEILECTB. ATPEraTHOE COCTOSHHE
BemecTB. [loHsATHE O MeTOJax MO3HaHWSA B XUMHUHU. UYUCThIE BEIIECTBA U CMECH.
Crioco0bl pa3esienusi cMeceil.

ATOMBI W MOJIEKYJIBl. XUMUUeckue 3ieMeHTbl. CHMBOJIBI XUMUYECKHUX
anemMeHTOB. IIpocThie 1 cloXHbBIE BemecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHHE.

Xumudeckass (opmyna. BaneHTHOCTP aTOMOB XWMHYECKHX 3JIEMEHTOB.
3akOH TOCTOSHCTBa cocTraBa BemecTB. (OTHocHTENbHas aTOMHas Macca.
OtHOCHuTeNbHAs MOJIEKyJsipHas Macca. MaccoBast JOJIsI XUMHUYECKOIO 3JIEMEHTa B
COeIMHEHUH.

KomugecTBo BemecTBa. Moinb. MossipHast macca. B3aumMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHMI[ BemlecTBa. Pacu€rel mo ¢opmynam
XUMHAYECKUAX COEUHEHUN.

dusnueckre ¥ XUMUYECKHE SBICHUS. XUMHUYECKasl peakius U e€ NMpU3HaKH.
3aKOH COXpaHEHHs MAacChl BEIIECTB. XMMHYecKHe ypaBHeHHs. Kinaccudukanms
XMMHUYECKHX PEaKIuii (COeMHEHNS, Pa3ioKeH s, 3aMellleHUs, OOMeHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOM ITOCY/IOM, MpaBuiiaMu paboThl B 1aOOpaTOpPHH U
npuémaMu obpalieHus ¢ JabopaTOpHBIM 00OPYIOBAHUEM, U3yYEHHE U ONMCAHUE
¢u3KYecKHX CBOWCTB 00pa3lOB HEOPraHWYECKHX BEINECTB, HaOIIOJEHHE
busnveckux (IUIaBleHHEe BOCKa, TasHHE JIbJla, pacTHpPaHHWEe caxapa B CTyTIKe,
KWIIEHWE W KOHJEHCAIMA BOJBI) M XUMHUYECKHX (TOpEHHE CBEYM, NPOKAIMBAHKE
MeHOH IPOBOJIOKH, B3aMMOIEWCTBHE MeJia C KUCIIOTOH) SABIeHHUH, HAa0MIOneHHE U
ONKMCaHHE TPH3HAKOB MPOTEKAHWS XMMHYECKHX DPeakluil (pasinoeHHe caxapa,
B3aMMO/IEHACTBHE CEPHOM KHUCJIOTHI C XJIOpUAOM Oapus, pasloXeHHWEe THAPOKCHIA
menu (1) mpu HarpeBaHuM, B3aUMOJIeHCTBHE XKele3a ¢ pacTBopoM comu mMenu (1),
u3y4eHHe CIoCOOOB pasfesieHus] cMeceil: ¢ IOMOIIBbI0 MarHuTa, QUILTPOBAHUE,
BHINIapUBaHKe, AUCTHLISAINS, XpoMaTorpadus, NpOBEACHHAE OUYUCTKH ITOBAPEHHON
colu, HaOMIOJleHWe W  ONHWCaHHWe  pe3yJbTaTOB  IPOBEHNEHHSA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MacChl, CO3JaHUE MOJEIEH MOJEKYII
(HIaPOCTep)KHeBBIX).‘

BakHeilimue npeacTaBuTeId HEOPraHHYECKHX BellleCTB

Bo3myx — cmech ra3zoB. CoctaB Bo3zayxa. Kucinopon — 37€MEHT M MPOCTOe
BemecTBO. HaxoKIeHHe KHCIOpOAa B TPHUPOAE, (U3MYECKHEe U XMMHUECKHE

cpoiictBa (peakumu ropenms). Oxcumpl. Ilpumenenme kuciaopona. Croco6sbr



MOJlydeHUsT KHUCJIopoJa B J1abopaTopud M MPOMBINUIEHHOCTH. Kpyrosopor
KHuciopoja B pupoje. O30H — aJuIoTponHas MOAU(UKAIUS KUCIOPOA.

TerioBo#t 3QdeKT XUMUUECKOH peaKIHMH, TePMOXMMHYECKHE YpaBHEHHS,
9K30- W JHJOTEPMHYECKHE peaKIWd. [OIUIMBO: Yroib M MeTaH. Jarps3HEHHUE
BO3JIyXa, YCWICHNE TIAPHUKOBOTO 3P heKTa, pa3pylieHHEe 030HOBOT'O CIIO.

Bomopon — snemMeHT W mpocroe BemiecTBo. HaxoxneHue Bomopona B
npupoje, (Qu3MYeckHe W XHMHYECKHe CBOMCTBA, IIPUMEHEHHE, CIIOCOOBI
nory4yeHusi. KucioTsl u comu.

Momnspabiii 00bE€M ra3oB. Pac4€Tel 10 XMMUYECKUM YPaBHEHHSM.

dusnueckde CBOMCTBA BOABL. Boma Kak pacTBOpUTENs. PacTBOPBEL
HacrellieHHBle ¥ HEHACHIIIICHHBIE PAacTBOPHl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10JIs BeIlleCTBa B pacTBOpe. XUMUUECKHe cBoicTBa BoAbl. OCHOBaHUS.
Posib pacTBOpOB B MpHUPOJAE U B )XM3HHU 4YejoBeKa. KpyroBopor BOABI B MPHUPOJE.
3arpsi3HeHue NpUpoIHBIX BoA. OXpaHa M OYHMCTKA IPUPOJHEIX BOJ.

Knaccudukanus Heopranmdeckux coeauHenuit. Oxcmppl. Kiaccubukanmys
OKCHJIOB:  coyieoOpasyromie  (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) U
HeconeobOpasyromme. Homenknarypa okcuaoB. Dusuyeckue H XHMHYECKHE
cBolicTBa OKCHUIOB. [lomryueHre OKCHIOB.

OcnoBanus. Krnaccubukamuss OCHOBaHMM: INENOYM M HEPACTBOPHUMEIE
ocHOoBaHMsg. HoMmeHKIaTypa OCHOBaHWU. @®U3NUECKHME U XMMHUYECKHE CBOMCTBA
ocHoBaHuil. [lomydyeHne OCHOBaHUM.

Kucnotsl. Kinaccudukarms kucnor. HomeHknaTypa kucnor. ®usndeckue u
XMMUYECKHe CBOMCTBa KHCIOT. Psn aktuBHoctH MetauioB H. H. bekerosa.
IMostyueHue KUCoT.

Comu. Homenknarypa coineit. @u3ndeckue U XMMHUYECKHE CBOWMCTBA COJIEH.
IMonydenue coinen.

I'eHeTHYeCKas CBA3b MEXKIY KilaCCaMHi HEOPTaHUYECKUX COEeIUHEHHUM.

Xumuueckuii IKChepuUMeHm:

KaueCTBEHHOE OIpelefieHue COAepXaHMs KHCIOpOoJa B BO3ayXe, NOIy4YeHue,
cobupaHHe, paclo3HABaHWEe W W3ydeHHe CBOMCTB KHCIOpoja, HabimoneHue
B3aMMOJIEMCTBHS BEIIECTB C KHUCJIOPOJAOM M YCIOBUSA BO3HMKHOBEHHS U
npeKpalleHnss ropeHus (MOXKapa), O3HAKOMJICHHE C o0OpasliaMH OKCHIOB H
ONMCAaHHE MX CBOMCTB, TMOJy4YeHHE, cOOMpaHWe, pAacllO3HABAaHHE H H3YyYCHHE
cBoOiicTB Bojopoaa (ropeHre), B3auMojeicTBAe Bomopona ¢ okcunom meau (II)
(BO3MOXHO HCIIONB30BaHKE BHIEOMATEpPUAOB), HabMofeHne 00pas3LoB BEIIECTB
KOJIMYECTBOM 1 MoOjb, HCCIeoBaHHEe OCOOCHHOCTEH pacTBOPEHHsS BEIIECTB C
pa3IMYHOM PAaCTBOPUMOCTBIO, HPHIOTOBIEHHE pAcTBOPOB C  ONpPENENEHHON
MacCCOBOI JI0JIed pacTBOPEHHOTO BEIECTBA, B3aHUMOEHCTBHE BOJBI C METaUIaMH
(HaTpreM ®  KanblupeM) (BO3MOXHO HCHOJB30BaHHE BHIEOMATEPHANOB),



WCCJIeIOBaHHEe O0pa3ll0B HEOPraHWYeCKMX BEIIECTB pa3IMYHBIX KIJIACCOB,
Ha0JII0/IeHNe M3MEHEHHUs OKPAacKd MHAMKATOPOB B PaCTBOpPAx KHUCIOT U INEIOYeH,
n3ydyeHne B3ammMopeiicTBus okcuma Menw (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT C MeTajulaMH, peakluil HEeUTpah3alldy, IIOIyYEHHE HEPaCTBOPHMBIX
OCHOBaHMI, BEITECHEHHE OJHOr0 MeTajlla JAPYTMM W3 pacTBOpa COJH, PELICHHE
SKCIIEpUMEHTANbHBIX 337a4 Mo TeMe «BakHelInue KIacChl HEOPraHHuYECKHUX
COEIMHEHUIN».

Ilepuonnyecknii 3akoH u [lepuoamyeckasi cHCTeMa XHMHYECKHX
saemenToB JI. WM. MengeneeBa. CtTpoeHue aToMoB. XHMH4YeCKasi CBSI3b.
OxncanTeIbHO-BOCCTAHOBHTE/ILHbIC PEAKIHH

[lepBBle NOMBITKA KIACCHPHKAIMKM XUMHUYECKHX 3y1eMeHTOB. IloHsatue o
Tpynmax CXOJHBIX DJEMEHTOB (IIeJOYHbIE M IIEJIOYHO3EMENBHBIE METaJlIbI,
rajloreHsl, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOphle 00pa3yloT aM(OTEepHBIE OKCHJIBI
Y THAPOKCHIBI.

Iepromuueckuii 3akoH. [lepuomudeckas cucTeMa XUMHYECKHX 3J1eMeHTOB JI.
U. Menzgeneesa. KoporkomepuomHas ©  UIMHHONEpHOAHas  (hOpMBI
TNepuoamyeckoii cucteMbl xuMudeckux anementos JI. M. Menneneesa. Ilepuomb
U rpynnsl. OU3WUecKuid CMBICT HOPSAKOBOTO HOMEpa, HOMEPOB IEpHOJa U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX fiziep. M3oTons!l. OnekTponsl. CTpoeHue
JNIEKTPOHHBIX 000NOYeK aroMoB MepBeIX 20 XHUMHYECKHX OJIEMEHTOB
IMepuonuyeckoii cucrems! . M. Menneneesa. XapaKTepUCTAKA XHMHYECKOTO
3JIeMEeHTA 10 ero nooxenuto B Ilepromnaeckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHUs pajuyca aTOMOB XHMHMYECKHX 3IJIEMEHTOB,
METAUINYECKUX M HEMETAJUTMIECKUX CBOMCTB MO IPYyIIaM M IIEPHOIAM.

3uauenue [leproamueckoro 3akoHa U [leproandeckoil CHCTEMbI XUMUYIECKUX
JIIEMEHTOB I pa3BuThs Hayku u mpaktuku. J. M. MenneneeB — yd4€HbIi U
rpak1aHUH.

Xumudeckas cBs3b. KoBajeHTHas (TonspHass ¥ HENOJSIpHas) CB3b.
DIIEKTPOOTPUIATENEHOCT XUMUYECKUX /IeMEHTOB. MloHHas CBs3b.

Crenmenp  okucieHus. OKHCIUTETbHO--BOCCTAHOBUTEIBHBIE  PEaKIUU.
IIporiecchl OKHUCIEHUS 1 BOCCTaHOBNIEHUS. OKUCIUTEIH U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumernm:

HU3ydeHrue 00pasloB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJEHCTBHE
THIPOKCHIa LMHKA C pacTBOpamMH KHUCJIOT H INEJI0YeH, NPOBEJECHHE OIBITOB,
WUTIOCTPUPYIOIIAX ~ TPUMEPHl  OKHCIHUTENIbHO-BOCCTAHOBUTENBHBIX — PEaKIHif
(ropeHue, peaKkiuy pa3lioKeHHs, COEIUHEHNU).

Meoscnpeomemubie ceasu



Peammsanusi MeXIpeIMETHBIX CBsf3eil IpH M3ydeHHH XHMHHM B 8 Kiacce
OCYIIIECTBISIETCSl depe3 WCIONb30BaHHE KaK OOIMMX €CTECTBEHHO--HAYYHBIX
MOHATHI, TaK U TMOHATHH, SBIISFOIIMXCS CHCTEMHBIMU ISl OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO0mpe eCcTeCTBEHHO--HAyYHbIe TIOHATHSA: HAyYHBIM (paKT, THIOTE3a, TEOPHS,
3aKOH, aHaJW3, CHHTe3, KiIacCu(UKanusi, TNEepHOAUYHOCTh, HaOIIONEHNME,
SKCIIEPUMEHT, MOJIETIMPOBaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

duspka: Marepus, aToM, D3JEKTpPOH, NPOTOH, HEUTPOH, HOH, HYKIIH],
H30TOIIbI, PAJMOaKTUBHOCTh, MOJIEKYJIa, dJEKTPHUUECKUM 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSTHHE BELIECTBa, ra3, (PU3N4ECKHE BEIUYHMHBI, €IMHHUIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3BE31bl, ComnHIle.

Buosorus: hoTocuHTe3, AbIXaHHe, buocdepa.

I'eorpadms: armocdepa, ruapocdepa, MHUHEPAIBl, TOPHBIE MOPOJIBI,
II0JIE3HBIE HCKOIIaeMblie, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XHMHUECKas peaKnus

INepuonuyeckuit 3akoH. lleproanyeckas cucTeMa XUMHYECKUAX DJIEMEHTOB .
WU. Menneneesa. CTtpoeHne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
XAMHUYECKAX DJIIEMEHTOB TMIEPBBIX TPEX MEPHUOAOB, KayMs, KalblMsi M WX
COEIMHEHHI B COOTBEICTBHHM C IIOJIOKEHHWEM 3jeMeHTOB B Ilepuonmyeckoi
CHCTEeMe ¥ CTPOCHHEM UX aTOMOB.

CtpoeHue BelleCTBa: BHIBl XMMHYECKOM cBs3i. THIBI KPHUCTAUIMIECKHX
PEIETOK, 3aBCHMOCTD CBOMCTB BEIECTBA OT THIIA KPUCTAINYECKOM PEIIETKH H
BHAJIa XUMHAYECKOM CBSI3H.

Knaccudukaiys ¥ HOMEHKIAaTypa HEOPraHMYECKMX BEIIeCTB. XHMHUYECKHe
CBOMCTBA BEIECTB, OTHOCAIMMUXCS K pPa3IMYHBIM KjIaccaM HEOPraHH4eCKHUX
COeIMHEHMM, TEeHETUICCKAsl CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanys XMMUYECKUX PEaKHil [0 Pa3INIHBIM IPH3HAKaM (TI0 YUCITy
¥ COCTaBy YYacTBYIOIIMX B DEaKIWH BEIIEeCTB, IO TEMIOBOMYy 3(dexty, mo
W3MEHEHHUIO CTEIEeHEel OKHCIIEHHSI XMMHUYECKUX 3JIEMEHTOB, II0 0OpPaTMMOCTH, IO
YYaCTHIO KaTaau3aropa). JK30- U SHAOTEPMHUIECKHAE PEaKUU, TEPMOXUMUIECCKHE
YpaBHEHHUS. .

ITonsATHE O CKOPOCTH XHWMHYeckod peakuud. [loHsTHe 00 OOpaTUMBIX H
HEOOpPaTUMBIX XMMUUECKUX peakuusax. IIoHATHe 0 TOMOreHHBIX W TeTepOreHHbIX
peakiusx. [lousitre o karanuse. [IoHATHE 0 XUMHIECKOM paBHOBeCHH. DaKTOPEL,
BIMAIOIIHE HA CKOPOCTh XHWMHUYECKOM pPEaKIUyd M IIOJIOXKEHHEe XHUMHYECKOTro
PaBHOBECHS.

OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIUH, JIICKTPOHHBIA  OamaHC
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHON  peaKIIuH. CocraBneHue  ypaBHEHUH



OKHCIIUTENIbHO--BOCCTAHOBUTEBHBIX peaKkUuid C HCHOJIb30BAHHEM METOJa
3JIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPONIUTAYECKON TUCCOLMALHN. DNEKTPOIUTHI U HEAIEKTPOIUTEL
KaTtuonsl, aHnoHbl. MexaHu3M JIUCCOLMAlMy BELIECTB C Pa3jW4HBIMA BHUAAMHU
xuMudeckoit cBsa3u. CteneHp qucconuanuu. CyibHBIE U ciabbie 3JIeKTPOJIMUTEHL.

Peakiuu HOHHOTO OOMeHa. Y CJIOBUS MPOTEKaHMs peakiuii HOHHOTO OOMeHa,
TOJHBIE W COKpaléHHble HOHHBIE YypaBHeHUs peakiuid. CBoiicTBa KHCIOT,
OCHOBaHMM ¥ COJiel B CBeTe TMpPEACTaBIeHHH 00 dSIEeKTpOJUTHYECKOH
nucconuanyu. KadectBeHHble peakunu Ha HOHBL. [IoHsTHE O ruapoNn3e coei.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAUIMYECKUX PELIETOK HEOpraHUYeCKHX
BEIIECTB — METAUIOB W HeMeTauloB (TpaduTa W anmasa), CIOXKHBIX BEILECTB
(x;mopuma HaTpwWsi), UCCIIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMMYECKOU PEaKIlMh
OT BO3JEUCTBUS Pa3IHYHBIX (AKTOPOB, HCCIEAOBAHHE JSIEKTPOIPOBOAHOCTH
pacTBOpPOB BEIECTB, IIpollecca AMCCOLMAIMN KHCIOT, IIEeJIoYed M COJeH
(BO3MOXXHO  WCIMIOJNIB30BaHWE BHIEO MAaTEpUaloB), MPOBEACHHE  OMBITOB,
AUTIOCTPUPYIOIIAX ~ NPW3HAKH  MPOTEKAHWS  peaknud HOHHOro  obMeHa
(oOpasoBanme oOcagka, BbIJelieHHe Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIMX  IPUMEPHl  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX  pPEaKIHi
(ropenme, peakluu pa3iIOKEHHs, COSIUHEHNUS), PACIO3HABAaHME HEOPraHMYECKUX
BEIIECTB C IIOMOINBIO KAYECTBEHHBIX pEAaKIWid Ha HOHBI, pEIICHHE
SKCTIEpUMEHTAIBHBIX 33/1a4. ‘

HemeTa/ibl M HX COeAUHEHHS

O6uas xapaktepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble cTeneHn okucieHus. CTpoeHne B (QU3NIECKHE CBOMCTBA ITPOCTHIX
BEIIECTB — TaJloTeHOB. XWMHYECKHWE CBOMCTBA Ha MpHMeEpe  XJopa
(B3auMOZEHCTBHE C MeTaJUlaMH, HeMeTalUlaMH, Ieno4amu). XJIOPOBOAOPOI.
ConsiHasg KHUCIJIOTa, XMMHYECKHE CBOMCTBA, IMONydeHUE, NMpUMEHEeHHue. [leficTBHe
XJIopa W XJIOPOBOJOPOZAa Ha OpraHW3M 4YelloBeKa. BakHeiinmne XJIOpHUABI H UX
HaxO0XXICHUE B IIPUPOJIE.

O6uias xapaktepuctuka 3yeMeHToB VIA-rpynmsl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTerneHd okucieHus. CTpoeHHe W (HU3MYECKHE CBOWMCTBA
MPOCTHIX BEIIECTB — KHCIOPO/a U Cephbl. AINIOTPOIHbIE MOAUGHUKALMK KHCIIOPOJa
U cepbl. XUMHUYeCKHe CBoOMCTBa cepbl. CepoBONOPON, CTpOECHHUE, QUIHYECKHE H
XuMUdeckre cBorcTBa. OKCHABI CEpbl KaK MPEICTaBUTENM KHUCIOTHBIX OKCHIOB.
CepHas kmciioTa, O¢u3WdecKHe ¥ XUMHYECKHe CBoicTBa (oOmue Kak
IpEeACTaBUTENS Kiacca KUCIOT M crenuduyeckue). XHMHYECKHE PEaKIWH,
JeXalie B OCHOBE MPOMBIIUICHHOTO CIOCO0a MOIydYeHHs CEPHOM KHCIOTHI.
- Ilpumenenue cepHO# KucaoTel. Cony CEpHOM KHCIOTHI, Ka4eCTBEHHAs PeaKiys Ha



cyiabtar-uoH. HaxoxaeHwe cepbl U €€ COeIMHEHUN B Ipupoje. XUMUYECKOE
3arpsS3HEHUE OKPYXKAIOMIeH cpelbl COEAMHEHHWSMH cepbl (KHUCIOTHBIC HOXIH,
3arpsi3HEHUE BO3AyXa U BOAOEMOB), CIOCOOB! €10 NpeNOTBpAallCHHUS.

OOmas xapaKTephUCTHKa 3JIeMEeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHBIC CTENEHW OKHWCIEHHs. A30T, pacIpOCTpaHEHHE B MPHUPOJE,
busuyecKkre U XuMudeckre cBoiicTBa. KpyroBopot azora B npupoze. AMMHAK, €ro
bu3nIeCcKre U XMMHYECKHe CBONCTBA, MoNydyeHue U npuMeHenue. Cony aMMOHMS,
uXx pHU3MYECKUe U XUMUYECKHe CBOMCTBa, MpuMeHeHre. KadecTBeHHas peakius Ha
HMOHBI aMMOHHS. A30THas KHCIOTa, e€ MoiydyeHHe, (PU3MUYeCKue U XHUMHYECKHE
cBoiicTBa (OOIMe Kak MpeICTaBUTENs Kiacca KHUCIOT M CIelu(pHUYecKHe).
Hcronp30BaHWe HHUTPAaTOB M COJed aMMOHMS B KaueCcTBE MMHEPAJIbHBIX
ynobpenuit. XuMudecKoe 3arpsi3HeHUE OKPYXKAIOLIEH Cpelbl COSqMHEHUSIMH a30Ta
(KMCIIOTHBIE [IOXKIM, 3arps3HEHME BO3IyXa, HOYBHI H BomoéMoB). Pocdop,
AIIOTPONHBIE Momudpukaruu ¢ochopa, (pU3AIECKHe M XMMUYECKHE CBOKMCTBA.
Oxcun dhocdopa (V) u dochopHas kuciota, Gpu3nIecKre U XUMUIECKHE CBOKCTBA,
nony4enue. Vicrmosb3oBanue GpochaToB B KadeCTBE MUHEPAIBHBIX y100pEeHHH.

O6mmras xapakteprcTrka d5eMeHToB IVA-rpynmnel. OcoOGeHHOCTH CTPOEHHS
aTOMOB, XapaKTEpPHble  CTENEeHH  OKUCIEHHWs.  YIIEPOHd,  aUIOTPOIHBIE
MoAM(UKAIWK, PpacIpoCTpaHEHHEe B INPHPOAE, (GH3MYECKHE M XUMHUYECKHUE
cBoiicTBa. Azncopbuus. KpyroBopot yriepona B mpupoge. OKcHIpl yriepona, ux
buswdyeckue W XHMHYECKHE CBOMCTBA, JEHCTBHE Ha JKHUBBIE OpPraHU3MBL,
OJy4eHHe ¥ IpUMEHEHHe. JKONOTHYecKHe MpOOJIEeMBl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r0OaJbHOTO MOTEIUIEHUs KIMMAara, apHUKOBBIH
sddexT. YromsHas KACIOTa H €€ CONY, UX (GU3HIECKHe M XUMUYECKHE CBOMCTBA,
noaydeHwe M TpuMeHeHme. KadecTBeHHas peakius Ha KapOOHAT-HOHBL
Hcnons3oBanrue KapOOHATOB B OBITY, MEIUIMHE, NPOMBIIIIEHHOCTH H CEJIECKOM
XO3SIMCTBE.

[NepBoHaYaBHEIC OHATHSI 00 OPraHMYECKHUX BEIIECTBAX KaK O COCUHEHUIX
yriepona (MeTaH, 3TaH, STHIIEH, aleTUIIEH, TAHOJ, IIUIEPHH, YKCYCHasI KHCIIOTa).
IMpuponHble HCTOYHMKH YIJIEBOIOPOIOB (yroib, HPHUPOAHBIA ras, He(Th),
IPOAYKTHl HX TepepalboTKH (OeH3WH), WX pojib B OBITY M IPOMEIIUIEHHOCTH.
TMToHsITHE O OMOJIOrMYECKH BaXKHBIX BEIECTRAX: XKHpaX, OeNkax, yrieBoaax — i uxX
ponM B OKW3HH dYejioBeKa. MarepuanpHOe €IUHCTBO OpraHH4YeCcKuX H
HEOPTaHUYECKUX COSTUHEHHHN.

Kpemnuuii, ero ¢usnueckue M XUMHYECKME CBOMCTBA, MOIyYCHUE U
npumenenne. CoenvHenuss KpemHuss B mpupope. OO6mme npencTasBiaeHHs 00
okcune kpemuus (IV) u xpemHmneBoil kucnore. CHIMKaTHl, UX HCIOJIb30BaHHE B
OBITYy, B MIPOMBIILICHHOCTH. BakHeHIIne CTpOMTENBHBIE MAaTEPHANbl: KepaMuKa,



CTEKJIO, IeMeHT, OeToH, xene300eToH. [Ipobiemsl 6e30mMacHOr0 MCIOJIB30BaHUS
CTPOUTENHHBIX MAaTEPHAJIOB B IIOBCEHEBHOM JKH3HHU.

Xumuueckuii IKcnepumenm:

H3ydeHrne o0pa3lioB HEOPraHMYECKUX BELECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHNE KaueCTBEHHBIX PeaKluii Ha XJIOPUA-MOHBI U HaOMoAeHNE IPHU3HAKOB
X TPOTEKAaHWs, OIBITHI, OTpaXkarol(ue (QU3NYecKue M XHUMUYECKHE CBOMCTBA
rajjoreHoB W HX COeIuHEeHWi (BO3MOXHO HCIIOJIb30BaHHE BHIEOMATEpUaNOB),
O3HaKOMJIEHHE C oOpaslaMi XJIOpHUIOB (TaJOreHHUIOB), O3HAKOMIIEHHE C
obpasmamMu  ceppl HW €€  COeAWHEHUSMH (BO3MOXHO  HCIIOJIB30BaHHE
BHJIeOMaTepHAIOB), HabrOAeHHe Tpoliecca OOyIIMBaHUS caxapa I0j JAEeHCTBHEM
KOHIIEHTPHPOBAHHOM CEpHOM KHUCJIOTHl, W3Y4YCHHE XHMHYECKMX CBOMCTB
pa36aBiIeHHON CEPHOM KUCIIOTHI, IPOBEICHNE KaYeCTBEHHO! peaKluy Ha Cylbdar-
WOH M HaOIIOJeHMEe NpH3HaKa €€ MPOTEKaHWs, O3HAKOMIJIEHHE C (PU3MYECKHMHU
cBoiicTBaMH a3oTa, ¢dochopa W HUX COEAVHEHHH (BO3MOXKHO MCIIOIB30BAHKE
BUJIEOMATEPHAIIOB), 00pa3liaMy a30THBIX B (OCGHOPHBIX yRAOOpEHUil, NONyYeHHE,
cobupaHme, pacro3HaBaHHWE W M3yYECHUE CBOWCTB aMMHaka, IPOBCACHHE
Ka4eCTBEHHBIX PEakifii Ha HOH aMMOHHUS U ¢ocaT-HOH U H3yYeHHE NPH3HAKOB
UX MIPOTEKAHWS, B3aUMO/ICHCTBIE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3BMOXXHO  HCIIOJIB30BAHUE BHJICOMATEPHUAJIOB), W3ydeHHE  Mojelei
KPHCTAJUTMIECKAX PpEeIIETOK anMasa, rpadura, (yuiepeHa, O3HAaKOMJIEHHE C
IPOILIECCOM aJCOpOLMU DPACTBOPEHHBIX BEINECTB AKTHMBHPOBAHHBIM YIIIEM U
YCTPOMCTBOM IPOTHBOTra3sa, IONydeHue, COOMpaHue, 'pacro3HaBaHHE M H3yYeHUE
CBOJCTB yITIEKUCIIOTO Tra3a, MpOBeleHne KaueCTBEHHBIX peaKklui Ha KapOoHAT u
CHUJIMKAT-HOHBI M W3Yy4YeHHe TMPH3HAKOB MX IPOTEKaHUs, O3HAKOMJICHHE C
OPOMYKIWEH CUJIMKATHOW IPOMBIIIIEHHOCTH, PEIIEHHE JKCIePHUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHelie HeMeTauibl ¥ X COEAUHEHHS.

MeTa/uibl M HX COeIMHEHHUA

OO0mmas xapakTepUCTHKAa XUMHUYECKHX 3JIEMEHTOB — METAJIOB HA OCHOBaHUHU
ux mnonoxenus B Ilepuoauueckoil cucTeMe XHMHYeckux osinemeHToB J[. .
MenneneeBa u crpoeHus atoMoB. CTpoeHre MeTasioB. MeranyecKkas CBs3b H
METAJIMYECKass  KpPHCTAUIMYecKas  pemeTka.  JNEKTPOXMMHYECKHH Pl
HanpsOHKeHUH MeTauioB. OU3MYecKkie W XUMUAYECKHe CBOKWCTBAa MeTamios. Obiue
crocoObl monydeHus MeTauioB. [loHSATHE O KOpPpO3MH METAUIOB, OCHOBHBIC
CIocoOBI 3amuUThl WX OT Koppo3uu. CruiaBbl (CTainb, YyIyH, I[IOpaHIOMI/IHI/II/I
OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

Illemounbie MeTAJUIBI: TIONOXKeHUE B IlepHoauUecKod CHUCTEME XMMHYECKHX
snemenToB JI. 1. MeHmeneeBa, CTpO€HHE MX aTOMOB, HaXOXIECHHE B IPHPOJE.
dusnuecKkre U XMMHUYECKHE CBoMcTBa (Ha mpuMepe Hatpus M Kanus). OKCHIBI U



TUAPOKCUIBI HaTpus U Kanusa. [IpuMeHeHHWe IIeNOYHBIX METAUIOB U HX
COeIMHEHHUH.

IllenoyHo3eMenbHBIE METAIBI MarHuid W KajJbLMWA: IOJIOXKECHHE B
ITeprogudaeckoii cucreMe xumuuecknx snemenToB [l M. Menneneesa, ctpoeHue
HX aTOMOB, HaxOXXJieHue B Tipupoze. Ousnueckrie U XMMUYECKUE CBOMCTBA MarHus
¥ Kanplusa. Baxueimue coequHeHHs Kaiublus (OKCHA, THAPOKCHA, COJH).
JKéctkocTh BOJBI M CIOCOOBI €€ yCTpaHeHHS.

AmoMuHHH: TIoNI0KeHue B [leproguyeckoi cCUCTEME XUMHAYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpoeHHe aToMa, HaxoxjAeHWe B mnpupone. DPusnyeckue u
XAMHAYECKHE CBOMCTBA aioMHHHSA. AMGbOTEpHBIE CBONCTBAa OKCHIA U THAPOKCUAA
aTFOMUHUA.

Xeneso: monoxenue B I[leproaudeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /.
W. MeHneneeBa, CTpOeHHE aToMma, HaxOXAE€HHWE B Ipupone. Dusuyeckue H
XUMHUYECKHE CBOMCTBA kene3a. OKCHIBI, THAPOKCHABI U conu xene3a (1) u xenesa
(IIT), ux cocTas, CBOKCTBA ¥ NOJLyYECHHUE.

Xumuueckuii IKCnepumenmn:

O3HAaKOMIIEHHE ¢ oOpasmamMe METAUIOB W CIUIABOB, HMX (HU3MYECKMMHU
CBOMCTBAaMM, H3y4eHHE DE3yJIbTaTOB KOPPO3WH  METAUIOB  (BO3MOXKHO
WCIIONIB30BaHUE BHIEOMATEPUAIOB), OCOOCHHOCTEM B3aMMOAECHCTBUS OKCHIA
Kanbys W HaTpusi C BOAOW (BO3MOXKHO WCIOJNB30BaHHWE BHEOMAaTEPUAJIOB),
HCCJIEIOBAHNME CBOMCTB KXECTKOW BOJBI, MPOILECCa TOPEHHU Kelle3a B KHCIOPOHE
 (BO3MOXKHO  WCIIOJNB30BaHHE  BHEOMATEPHAJIOB), ' IIPU3HAKOB  IPOTEKAHHUS
KaueCTBEHHBIX pEaklWii Ha MOHBI: MAarHus, Kalblys, aJIOMHMHUS, [IWHKA, Xele3a
(II) u xene3a (II1), megu (II), HabmroneHKE K ONUCaHKME MPOLIECCOB OKpAIIMBAHUS
IUIAMEHM HOHAMH HATpHS, Kajldsid U KajblUs (BO3MOXHO HCIIOJIb30BaHHE
BHZIEOMATEPHAIIOB), UCCIIeIOBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCHIA aTFOMUHSA
¥ THIPOKCHIA IIHKA, pelliCHNe SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHeuniune
METaJUTBl ¥ X COEUHEHUS.

XuMHus ¥ OKPY>KaoWas cpeaa

BemectBa ¥ Marepuaibl B IIOBCEIHEBHOM JXW3HM dYeloBeKa. besomacHoe
WCIIONB30BaHUE BEMIECTB U XMMHUYECKHX peakiuii B ObiTy. IlepBas momoms mpu
XUMHYECKUX 0XKOTax ¥ OTPABIICHUSAX.

XuMUUecKoe 3arps3HeHre OKpyXKaromieid cpefbl (IIpelesbHas IOIyCTHMas
KOHIIeHTpanus BemecTs, fnanee — [1/1K). Ponp XUMUHM B pelIEHHH 3KOJOTHYECKUX
npobnem. '

Xumuueckuii IKCnepuUMenm:

HU3ydeHHue o0pa3lloB MaTepHajoB (CTEKIIO, CIUIABEI METAJIOB, IMOJUMEpPHBIE
MaTepHuabl).

Mexcnpeomemnole ceaszu



Peanmzanmsi MeXIpeIMETHBIX CBSI3€d NpU HW3YYeHHH XUMHHM B 9 Kiacce
OCYIIIECTBIIIETCS. depe3 HCIONb30BaHHe KaKk OOMMX eCTeCTBEHHO-HayYHBIX
MIOHATHM, TaK U TIOHSTHMN, SBJSIONUIMNXCS CUCTEMHBIMHU Ui OTAEIBHBIX MPEIMETOB
€CTeCTBEHHO--HayYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC TOHSATHS: HAy4HBIN (akT, TMIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KiaccuuKanus, NepUOAUYHOCTh, HabOmoAeHueE,
OKCIIEPUMEHT, MOJEIMPOBaHHE, W3MEpPEHHe, MOJeNlb, SBIEHUE, ITapHUKOBBIH
s dexT, TEXHONOrUsl, MaTEPUAIIBI.

®dusrka: Marepus, aTroM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIH],
H30TOINBI, PaJHMOAKTHBHOCTb, MOJIEKYJa, JJIEKTPUUECKUN 3apsl, IPOBOJHHKH,
MOJIYIPOBOAHUKH, JHIJEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TeNo, O0BEM,
arperaTHOE€ COCTOSIHHE BEIIECTBa, a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIINYECKas
peméTKa, CIUIaBbl, (pU3MYEeCKre BEIWYHMHBI, €IUHHUIBI W3MEPEHHs], KOCMHYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3/161, CoMHITe.

Buonorus: dorocunTte3, apixanue, Ouocdepa, 3KOCHCTEMa, MHHEPAJILHEIE
yI00peHus, MUKPO3JIEMEHTHI, MaKpPOdJIEMEHTHI, TATAaTe/IbHBIE BELIECTBA.

I'eorpadus: armocdepa, ruppochepa, MHUHEpAIbl, TOPHBIE IOPOJIBI,
0JIE3HBIE HCKOIaeMbIe, TOTUTNBO, BOJHBIE PECYPCHIL.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA IIPOT'PAMMBI 11O
XUMHUH HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMA

JJMYHOCTHBIE PE3YJbBTATBI

JIM9HOCTHBIE pE3yNBTAaThl OCBOEHWSI IPOTPaMMBI OCHOBHOIO OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XoAe OOy4YeHHsS XUMHH B €JUHCTBE Y4eOHOW H
BOCITUTATEILHOM NEATEFHOCTH B COOTBETCTBHH C TPAaJULIMOHHBIMH POCCUACKAMU
COLIMOKYJIETYPHBIMH H IyXOBHO-HPABCTBEHHBIMH ILI€HHOCTSIMH, INPUHATHIMH B
obIlecTBe TMpaBHIaMH W HOPMaMH TIOBEJEHHMS W CHOCOOCTBYIOT IIpOLECCaM
CaMOITIO3HAHUS, CAMOPA3BUTHUS M COLHATM3AIMY 00yJarOIIHAXCSL.

JINYHOCTHBIE  PE3YJNbTaThl  OTPAXAKT  TOTOBHOCTh  OOYyYaroIUXCs
PYKOBOJCTBOBAaThCS CHCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OpPHEHTAlMHd |
pacIIpeHue OMbITa esITeNFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHA:

IIEHHOCTHOTO OTHOIIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
A HAay4YHOMY HACle[IUI0, MOHMMaHMs 3HA4YCHHs XMMHMYECKOHM HAyKH B IKH3HH
COBPEMEHHOT'O OOIIECTBa, CIOCOOHOCTH BIAIETh JOCTOBEPHOH HH(OpMalHed o
IEPEOBBIX TOCTHIKEHUSIX W OTKPHITUSIX MHPOBOA M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTpOICTBE MHpa U OOILIECTBA;

2) rpa;KAaHCKOro BOCIIMTAHHS: F

MpEICTaBIICHNS] O COLMAIBHBIX HOpMax M MPaBUIaX MEXITHYHOCTHBIX
OTHOILEHHH B KOJUIEKTHBE, KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
[IOJIE3HOM, y4eOHO-MCCIeOBaTeNbCKOM, TBOPYECKOM W  APYTHX  BHJAX
JESTENEHOCTH, TOTOBHOCTH K Pa3HOOOpa3sHOM COBMECTHOM MAEATEIBHOCTH IIpH
BBLINIOJIHEHUH YYEOHBIX, TIO3HABATENBHBIX 33/1a4, BHINOINHEHHH XHUMHYECKUX
SKCIIEPUMEHTOB, CO3IaHUM YIeOHbBIX IPOEKTOB, CTPEMIIEHHS K B3aUMOTIOHUMAHUIO
¥ B3a¥MOIOMOINM B TMpolecce 3TOH y4eOHOH MAeATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJEHWE ¢ TIOCTyIKM CBOMX TOBapHilleii ¢ IIO3UIHHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS IOCIIENCTBUMN MMOCTYIIKOB;

3) eHHOCTH HAYYHOI0 NO3HAHHS:

MHPOBO33pEHYECKHE TPEJCTAaBICHUsI O BEIIECTBE M XMMUYECKOM PEaKIlvy,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO pa3BUTHs HayKHM M COCTaBIISIOIIHE
OCHOBY IJIsl TIOHHMaHMsl CyIIHOCTH HAy4HOH KapTHHBI MHpa, NpeACTaBlIeHHus 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS NPUPOJBI, B3aHMMOCBA3SIX YelIOBEKa C
IPUPOTHON CPENIOH, 0 POIIE XMMHHY B TIO3HAHMH THX 3aKOHOMEPHOCTE;

[I03HABaTEeIbHEIE MOTHUBEI, HAllPaBJeHHBIE Ha TOJy4YeHHE HOBBIX 3HAHWH IIO
XMMHH, HEOOXOMUMEIE I OOBsSCHeHHs HaOMOZaeMbIX MPOLIECCOB M SBJICHHUH,
[MO3HABATEIbHON, WHOOPMAIMOHHON W YUTATEeNIbCKOM KyJIbTYpBl, B TOM YHCIE
HaBBIKOB CAMOCTOSTENBHOH paboThl ¢ Y4YeOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPaTypOH, IOCTYNHBIMH TEXHWUYECKUMH CpeACTBaMH HWHQPOPMAIMOHHBIX
TEXHOJIOTHH;

uHTEpeC K OOyYeHHI0O W TIO3HAHMIO, JHOOO03HATEIBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTP K  €caMO0OOpa30BaHMWIO, IMPOEKTHOM M  HMCCIEN0BaTEIbCKON
JESITEIBHOCTH, K OCO3HAaHHOMY BBIOOpPY HANpaBICHHOCTH M yPOBHs OOy4eHHs B
JaJIbHEHUIIIEM;

4) popmMupoBaHHS KYJIbTYPbI 310POBbA:

OCO3HaHWE II€HHOCTH JKW3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO, YCTaHOBKH Ha 37I0pOBBIA 00pa3 >KM3HH, OCO3HAHME IOCIEIACTBUA H
HETIPUSATHE BPEIHBIX MPHUBBIYEK (YIOTPEOICHHUS alIKoroJis, HAPKOTHKOB, KYpeHHs),
HeOOXOMUMOCTH COONIIONEHHsS TIpaBWi O€30MacHOCTH TMpu oOpalieHuu cC
XAMHYECKAMH BeIIeCTBaMU B OBITY U pealbHOU KU3HH;

5) TpynoBoro BocnuTaHHuNA:

HHTEPEC K MPaKTHIECKOMY H3y4YEHHUIO MPOoQeCCHH U TpyAa pa3Iu4HOIo poza,
yBaX€HHE K TPyAy M pe3yibTaTaM TPYNOBOH HAEITEIBHOCTH, B TOM YHCIIE Ha
OCHOBE IIPHMEHEHHS MpPEIMETHBIX 3HAHWH MO XHUMHH, OCO3HAHHBIA BHEIOOD
HHIMBUYaJIbHON TPaeKTOPUH MPOAOIDKEHHS 00pa30BaHus ¢ y4ETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XAMHH, OOIIECTBEHHBIX HHTEPECOB B MOTPEOHOCTEH,
YCHEIHON MPOGeCCHOHANBHON NEeSITETbHOCTH U Pa3BUTHs HEOOXOAMMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B IPO(ECCHOHAIBHOM CpPEIE;

6) 7K0JIOrN4YeCcKOro BOCIIMTAHHSA

SKOJIOTHYECKH IIeJIeco00pa3Hoe OTHOIIEHHE K IIPHPOJe KAaK HCTOYHHUKY
’KU3HM Ha 3emiie, OCHOBE e€ CyIeCTBOBaHUS, IOHUMaHUe LIEHHOCTH 3I0POBOrO U
Oe3omacHOro o6pa3a JKHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3MIECKOMY ¥ TICHXHYECKOMY 3IOPOBBIO, OCO3HAHHE LEHHOCTH COOJIOHEHHMS
IpaBuJ 6€30IacHOTO TOBEIEHHS IPY paboTe C BELIECTBAMH, & TAKXKE B CUTYyallUsX,
YTPOXKAIOIMX 30POBBIO Y KU3HHU JIFOJIEN;

CITOCOOHOCTH MPHUMEHSTh 3HAHWS, [OIY4YaeMble NPH HM3YyYE€HUH XWMHH, IS
pelnenus 3a7a4, CBI3aHHBIX C OKpPY’Kalollel IPUPOIHON CPENOH, /ISl TIOBBIIICHUS]
YypPOBHS  3KOJNIOTMYECKOM  KyJbTYphl, OCO3HaHHMA INOOAIbHOrO  Xapakrepa
9KOJIOTHYECKHUX IpoOJeM W MyTell WX pelIeHHs IOCPEACTBOM METOJIOB XHMHH,
5KOJIOTMYECKOT0 MBIIIIEHHS, YMEHUS PYKOBOICTBOBATHCS MM B I103HABATENLHOM,
KOMMYHUKATUBHOW U COLIMAIIBHOU IIPAKTHKE.

METANPEAMETHBIE PE3YJIBbTATBI

B cocraBe wMeTanmpeIMETHBIX pe3YJbTAaTOB BBIACIAIOT 3HAYHUMBIE I
(GopMHpOBaHHS MHPOBO33pEHHs OOIICHAy4Hble IIOHATHA (3aKOH, TEOpHH,
TIPMHIIMII, THIIOTE3a, (PaKT, CHCTEMA, MPOIecC, SKCIIEPUMEHT M JPYTO€.), KOTOPhIE
UCIOJNB3YIOTCS B €CTECTBCHHO-HAYYHBIX Yy4e€OHBIX INpEeIMETax M ITO3BOJIAIOT Ha
'OCHOBE 3HAHMH W3 3THX NPEIMETOB (OPMHPOBAThH MPEACTABIEHHE O LEIOCTHOM



Hay4YHOW KapTWHE MHpa, U YHUBEpCaJbHbIC yaeOHbIe AeicTBUs (IT03HABATENbHEIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOphble oOecmeurBaioT (OpMUPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIPHOMY ILIAHUPOBAHUIO U OCYIIECTBIEHUIO y4eOHOU
e TeNIBHOCTH.

IMo3naBaTe/IbHbIE YHHBEPCAIbHbIE Y4eOHbIE JeHCTBHSA

Ba3zoBble Jiornyeckne AeficTBUs:

YMEHHS HCIOJb30BaTh IMPHEMEI JIOTHYECKOTO MEIIUIEHHS IPH OCBOEHHUH
3HaHWWA: PacKPBIBATh CMBICT XAMHYECKUX MOHSATUH (BBIIEIATh MX XapaKTepHBIE
IPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JPYTUMH MOHATUSMH), UCIIOIb30BaTh
IIOHSATHUS JUISI OOBSICHEHUS OT/JIENBbHBIX (DAKTOB W SIBIIEHUI, BEIOMpPATh OCHOBaHUS U
KPUTEPUH I KJIacCH(PHUKAMKM XUMHUYECKUX BEIIECTB U XUMHYECKUX peakiui,
yCTaHABIMBATh PUYMHHO-CICICTBEHHBIE CBSI3H MEXIy OOBEKTaMH H3y4YeHHs,
CTPOUTH JIOTHYECKHE pacCyXaeHus (MHIYyKTHBHBIC, AeIyKTUBHbIE, [0 aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKITFOUEHNUS;

yMEHHE TPUMEHATh B MpOLECCe IMO3HAHUSA NOHATHA (IpeAMETHBIE W
MeTalpeIMeTHbIC), CAMBOJIMYECKHE (3HAKOBBIE) MOICIIH, HCIIOIb3YEMBIE B XMMHH,
peoOpa3oBEIBATh MUPOKO MPUMEHsEMbIE B XMMUH MOJEIbHBIE IIPEACTABICHUS —
XUMHMYECKUM 3HAaK (CHMBOJ DJJIEMEHTa), XuUMHueckas ¢opMyna U ypaBHEHUE
XMMUYECKOM peakiuy — MPH pPelIeHuH y4eOHO-I103HaBaTeNbHBIX 33/1a4, C YUETOM
STHX MOJENBHBIX TMPEICTABICHUH BBIABISTh M XapaKTEpU30BATh CYIECTBEHHEIE
IPU3HAKA U3y9aeMBIX OOBEKTOB — XMMHYECKHUX BEIECTB U XUMMYECKHUX PEaKIIHi,
BELSIBIIIT  OOINME 3aKOHOMEPHOCTH, IIPHYMHHO-CIEACTBEHHBIE CBSI3W U
IIPOTHBOPEYHS B H3y4aeMbIX IpOLeccax U SBICHUAX.

Ba3zoBble HcclleoBaTe/IbCKHE el CTBHSA:

yMEHHE HKCIIOJIb30BaTh MOCTABICHHBIE BOIIPOCHI B Ka4eCTBE HMHCTPYMEHTA
MIO3HAHMWS, a TaKkKe B KadeCTBe OCHOBHI I (OPMHUPOBAHMS THUIOTE3Bl IIO
IIPOBEPKE MPABIIIFHOCTH BBICKA3bIBAEMBIX CYXKICHHUMH;

npuoOpeTeHre OIbITa IO IUIAHUPOBAaHHIO, OPraHM3alli¥ ¥ IPOBEICHUIO
YYEHUYECKHX OKCIIEPHMEHTOB, YMEHHEe Habmrogate 3a XOJOM IIpoliecca,
CaMOCTOSATENBHO MIPOTHO3MPOBATE €r0 pe3yNbTaT, GOpMyYIHpOBaTh 0000IIEHU U
BBIBOZBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIENOBAHMS, COCTABIATh OTYET
0 TIPOJIeTaHHO#H paboTe.

Pa6ora ¢ nndopmanmueii:

yMEHWE BbBIOMpATh, AHANIW3UPOBATh W HHTEPIPETHPOBATh HMH(POPMALHIO
Pa3NIUYHBIX BUIOB M (POpM IpeNCTaBICHHUS, MOIYyYaeMyIO U3 Pa3HBIX MCTOYHUKOB
(HaydHO-TIOMyJIApHAsl JIATEpaTypa XHMHWYECKOTOo COZAEpXKaHWs, CIPaBOYHBIC
mocobusi, pecypchl MHTepHEeTa), KPUTHYECKH OLICHMBATh INPOTUBOPEYMBYIO M
HEIOCTOBEPHYIO HH(OPMALIHIO;



yMEHHE NMPUMEHSATH pa3IMdHbie METOJBI M 3alpOChl MPH IOMCKe U O0TOOpe
“HGOpPMALIMA W COOTBETCTBYIOIIUX MJAHHBIX, HEOOXOIWMBIX ISl BBINOJTHEHUS
y4eOHBIX W TIO3HABATENBHBIX 3aa4 ONpeAeEHHOr0 THIa, TPUOOpETEeHNE OIbITa B
o0yacTl UCHONB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIaJIcHHUE KYJBTYpO# aKTHBHOTO WCTIONB30BaHMS Pa3JINYHbBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEIEHO BBEIOUPATh ONTHMAIBHYIO (pOpMy IpelcTaBleHHs] HHGOPMALUU U
WLUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOXHBIMH CXeMaMH, Juarpammami,
npyruMu hopmamu rpaduKu © UX KOMOWHAIUSIMY;

YMEHHWE WCIIONb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH H
HCCIIEJOBATENLCKON eATeTbHOCTA WH(GOPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOT0 XO3SCTBAa W TPAHCIIOPTa HA COCTOSIHUE OKPYXKAMOIIEH MPUPOJHOU
CpeJbl.

KoMMyHHKaTHBHBbIE YHHBEPCAJIbHbIE y4eOHbIe JeHCTBHA:

yMEHMs 3aJaBaTh BOMPOCH (B Xoxe auanora W (WIKM) IUCKYCCHH) IIO
CylIeCcTBY oOCyXmaeMoi  TeMbl, (OpMYyJIHpPOBaTb CBOH  IPEIJIOKEHHS
OTHOCHTEJIFHO BBITTOJIHEHUS IPEIOKEHHOHN 3a1auH;

yMEHHUS ~ TPENCTaBIATH  IIOJyYeHHbIE  PE3yJNbTaThl  ITO3HABATEbHON
JEeSTeIBHOCTH B YCTHBIX W THUCHMEHHBIX TEKCTax; JellaTh IIPE3E€HTALHIO
pe3yIbTAaTOB BBIIOJHEHHS XMMHYECKOTO JKCIIEpHMEHTa (1abopaToOpHOro OIbITa,
1a60paTOPHOM PabOThI IO WCCIIEIOBAHUIO CBOMCTB BELIECTB, y4eOHOIO NPOEKTa);

yMeHHS y4eOHOro COTpYJHHYECTBA CO CBEPCTHHKaMH B COBMECTHOH
[IO3HABATENBHON ¥  HCCICIOBATENbCKOM  [EATETHOCTH TpPH  PEIleHHH
BO3HMKAIOIIKUX MPOOJIeM Ha OCHOBE yuéTa OOIMMX HMHTEPECOB M COTIACOBAHHS
no3uiuii (00CyXIeHus, OOMEH MHEHHUSMH, «MO3TOBBIE LITYPMBEDY, KOODIMHALNS
COBMECTHEIX JEWCTBHI, OINpeaelicHHe KpUTEpHEB IO OLIEHKE KadecTBa
BBITNIOJTHEHHO! palOTHI U IPyTHe).

PeryasituBHbIe YHHBEpPCAJIbHbIE yUeOHbIEe JeHCTBHS:

YMEHHE CaMOCTOSITENIbHO OMNpEAENATh LEIH AEATENLHOCTH, IUIaHHPOBAaTh,
OCYIIECTBIIATh, KOHTPOJUPOBATh M MpPH HEOOXOMUMOCTH KOPPEKTHPOBAaTh CBOIO
IesITeNbHOCTh, BEIOUpaTh Haubonee 3G PeKTUBHBIE CIIOCOOB! pelIeHNs YIeOHBIX U
IIO3HABATENBHBIX 3a[a4, CaMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA aJTOPUTM [JeHCTBUM TNp¥. BBIIOJIHEHUMH 3aJaHHM C Y4ETOM
ITOJyY€HUs] HOBBIX 3HAHHWKA 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKIUsAX,
OIIEHMBATh COOTBETCTBHE IIOJIYYCHHOIO pE3yJibTaTa 3asBIICHHOMW II€NIM, yMEHHE
HCIIOIB30BaTh U aHAJM3UPOBATh KOHTEKCTHI, TIpelaraeéMble B yCIOBUHY 3aJaHHH.

INPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeOMETHBIX pPE3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOIO
COZIEp)KAaHUs, YCTAHOBJIEHHOTO IaHHOW (enepanbHOi paboduel mpoOrpaMmo,
BBIZIEJISIFOT: OCBOEHHBIE OOYYAIOIVMUCS HayYHbIE 3HAHHS, YMEHHMS M CIIOCOOBI



neicTBuil, crneuuduueckue UIs NpeAMETHOH obnactu «XuUMHUS», BHIBI
NESTENbHOCTH IO IONY4YEeHHWI0O HOBOTO 3HAHHS, €ro HHTeplIpeTalu,
npeoOpa3oBaHUIO U MIPUMEHEHHUIO B Pa3IMUHBIX YUEOHBIX U HOBBIX CUTYyalHsIX.

K xonmy oOydenus B 8 kiacce nmpeaMeTHbIe pe3yabTaThl Ha 6@30BOM YpOBHE

JTIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y O0YJAIOMIMXCSI YMEHUMN:

e pacKphIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IMOHATHHA: aTOM, MOJEKYJa,
XUMHYECKHH 3JIEMEHT, NMPOCTOE BEIIeCTBO, CJIOXHOE BEIeCTBO, CMEChH
(omHOpOIHAS ¥ HEOMHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAasl U
MOJIEKYJISIpHAasE Macca, KOJIMYECTBO BEIeCTBa, MOJb, MOJSpHAas Macca,
MaccoBasi IOJISI XUMHUYIECKOTO 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJi, KHCJIOTa, OCHOBAaHHE, COJb, 3JEKTPOOTPHULATENIBHOCTh, CTEICHb
OKHCJICHHUS, XMMHYECKass peakius, KiIacCHu(PUKalus peakuui: peakiuu
COeIMHEHMS, pEeaKIHH pa3lIoKEeHMs, pEeaKkluh 3aMElICHUs, peaKuu
oOMeHa, 9K30- M SHAOTEPMHYECKHE PEaKINH, TEIUIOBOH 3 (eKT peaKiuH,
PO aTOMa, JJIEKTPOHHBIA CJOH aTroMa, aTOMHas opOuTanb, paauyc
aToMa, XUMHUYECKast CBs3b, MOJISIPHAS U HEMOJIIpHAas KOBAJIECHTHas CBA3b,
HOHHAas CBsI3b, MOH, KaTHOH, aHHWOH, PacTBOp, MaccoBas HOJd BEILECTBA
(TIporieHTHAS KOHILICHTPAlKs) B PacTBOPE;

e HWLIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX IIOHATHH H
MIPUMEHSTH 3TU MOHSATHUS IIPH OMHCAHUY BELECTB U UX IPEBPallCHUN;

e HCIOIB30BAaTh XHUMMYECKYI0 CHMBOJHKY JMJISI COCTaBI€HUS (QOpMyI
BEILECTB U YPaBHEHHIT XUMHUIECKUX PEaKIHit;

e OIpENeNsiTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEIWHEHHUSX,
CTENEHh  OKHCIEHHS  JJIEMEHTOB B  OMHaApHbIX  COEIMHEHHIX,
NPHUHAIJISKHOCTh BEIIECTB K ONPEAECIEHHOMY KIacCy COEIMHEHHM I10
dopMynaM, BHMI XHMHYECKOW CBS3M (KOBaJGHTHAas M MHOHHas) B
HEOPTaHWYECKUX COSIUHECHUSIX;

o packpeiBath cwmbicn [lepmommueckoro 3axkona JI. K. Menneneesa:
JIEMOHCTPUPOBATh TMOHMMAaHWE IepHOJUYECKON 3aBHCHMOCTH CBOMCTB
XHMHYECKHX JJIEMEHTOB OT WX MojoxkeHus B Ileprmonudueckor cHUCTEME,
3aKOHOB COXPaHEHHS MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHs, 3aK0Ha ABOrazpo;

e ONHUCHIBATh W XapakTepw3oBaTh TabmuuHyio ¢Gopmy Ilepuonuueckoit
CHUCTeMBl. XHMHYECKHX JJIEMEHTOB: pa3In4yaTb [IOHATHS «IJIaBHas
‘moxarpynmna (A-rpymmna)» u «mobounas nonarpynna (b-rpynna)», mMansle u
OojbIlie TIEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPBIE HMEIOTCS B
tabnune «llepuomuueckas cucremMa xumudeckux »saemeHtos JI. .
MeHeneeBa» ¢ YHCIOBBIMH XapaKTEpPUCTUKaMU CTPOEHHS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB | 3apsf sapa, ofIiee YrCIo NEeKTPOHOB
Y pacnpe/ie]ieHHe UX M0 3JIEKTPOHHBIM CIIOSM);

e KJacCHU(UIHUPOBATH XUMUYECKHE SJIEMEHThI, HEOPIaHNYECKUE BEILECTBA,
XUMAYECKHe peaknuu (M0 YHWCIy W COCTaBy YYacTBYIOIIHMX B PEaKLUU
BEIIECTB, TI0 TeTUIOBOMY P dekTy);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIKME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3MYHBIX KJIacCOB, MIOATBEPKAAs ONHCAaHUE NPUMEPaMU MOJIEKYJIIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIMil;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTY OT MX KaUe€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKaHHUS XUMHYECKHX IIPEBpalllcHUi B
pa3IUYHBIX YCIOBHUSIX;

e BBIUHC/IATH OTHOCHTEIBHYI0 MOJIEKYJSIPHYI0O M MOJSIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JOJNIO XHMHYECKOro »JJieMeHTa 1o (opmyne
COEIMHEHMSI, MACCOBYIO JOJIIO BEIIECTBA B PaCTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHHIO XUMHYECKOU peaKlyy;

e TPUMEHSTH OCHOBHBIE ONEpally MBICIUTENBHON JEeSTEIBHOCTH — aHaJu3
U CHHTE3, CpaBHeHHe, 0000IleHHe, CHCTEeMAaTH3aLHUIo, KJIacCU(UKAIHIO,
BEISIBJIEHHE IPWIHHHO--CICICTBEHHBIX CBA3€M — MJIs1 M3Y4YEHMs CBOMCTB
BEIIECTB M XHMHYECKHX peakiuii, eCTECTBEHHO-HAy4YHLIE METOMbI
[O3HAHUS — HaOIOJeHHe, W3MEPEeHHe, MOACIUPOBAHUE, IKCIIEPHUMEHT
(peanbHBINA ¥ MBICIICHHBIN);

e ClENOBaTh IpABHIAM  IIONB30BAHMS  XHMHYECKOW  MOCYyHOH  ©
1a00paToOpHEIM 00OpYZOBaHHMEM, a Taloke IIpaBUJIaM OOpallleHus C
BEIECTBAMM B COOTBETCTBHM C HHCTPYKUMSMH IO BBIIIOJIHEHHIO
1aGOpaTOPHBIX XMMHYECKHX OIBITOB II0 IONYYEHHIO U COOHpaHUIO
ra3oo0pasHBIX BEIIECTB (BOHOpOJa W KHUCIOPOAa), NPHUIOTOBICHHIO
PacTBOPOB C OMpeneNéHHOM MacCOBOM 0JI€l PacTBOPEHHOIO BEIIECTBA,
IUTAHAPOBaTh W TPOBOAUTH  XMMHYECKME  3KCIEPUMEHTHl  TIO
pacro3HaBaHUIO PACTBOPOB IIENI0YEH U KHCIIOT ¢ ITOMOIIBIO HHIUKAaTOPOB
(maxmyc, peHondTanerH, METHIOPAHXK U ApyTHE).

K xoHIiry 00y4deHus B 9 Kjiacce mpeMeTHBIE pe3yIbTaTel HA 6a30BOM ypOBHE

JOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y O0YUaIOIIMXCsl YMEHHUIA:

e pacKphIBaThb CMBICII OCHOBHBIX XHUMHYECKHX IOHSATHH: XHMHYECKHA
SJIEMEHT; aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, IIPOCTOE BEIECTBO,
 CIIO)KHOE BEIECTBO, BAJIEHTHOCTbH, JJIEKTPOOTPULIATEIIBHOCTD, CTENEHDb
OKMCJIEHHS, XMMHWYIECKas PeaKiius, XUMHYecKasi CBs3b, TEIUIOBOH 3ddexT
peakiMy, MOJb, MOJSpHBIM  00BEM, PpacTBOp,  JJIEKTPOJIHTEHI,
HEDJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKas AUCCOLMALMS, PEaKUMyd HOHHOIO
obMeHa, KaTalW3aTop, XHWMHYEeCKOe paBHOBecHe, OOpaTUMBlE H



HeoOpaTUMble peaKIi, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEaKLUH,
OKHCIIUTE]Ib, BOCCTAHOBUTENb, OKHCICHHE ¥  BOCCTAaHOBIICHHE,
ajytoTponwsi, aM(pOTepHOCTh, XUMHYECKasl CBA3b (KOBaJICHTHAs, MOHHAs,
MeTaJUTM4ecKas), KpUCTAJUIMYecKas peméTka, KOppOo3Hs METajlloB,
CIUTaBBl, CKOpPOCTb XWMWYECKOM peakluy, MNPeAeibHO JOIlyCTHMAas
koHneHTpanusa [IJIK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMYECKHX IIOHATHH U
MPUMEHSITh 3TH TOHATHUS IPY ONMCAHUHY BELIECTB U UX NIPEBPAILEHUN;
HCIOJNB30BaTh XHMHUYECKYI0 CHMBOJIUKY JUIS COCTaBlieHHS (OopMyI
BEIIIECTB U YpaBHEHHUN XUMHUYECKUX PEAKIUH;

OTIpeIeNIATh BJICHTHOCTh ¥ CTETICHb OKHUCIICHHUS] XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX Ppa3JIMYHOTO COCTaBa, IIPUHAMIEKHOCTh BEIIECTB K
ompee€éHHOMY KJIacCy COeNWHEHWM Mo (opMyiiaM, BHJ XUMHYECKOM
cBsi3M (KOBaJieHTHAsi, WOHHAs, METAUIMYecKasi) B HEOPraHHUYECKUX
COEINMHEHHUAX, 3aps HOHA M0 XWMHUYecKod (opmylne, XxapakTep Cpelbl B
BOJIHBIX PacTBOpax HEOPraHWYECKUX COEAVHEHUH, TUI KPUCTALIMYECKOM
peIETKA KOHKPETHOIO BEILECTBa;

packpeiBath cMmbicn [lepmommueckoro 3axkoHa JI. M. Menneneesa u
JEMOHCTPHPOBaTh €ro IIOHMMaHHWE: OIHUCBHIBATE M XapaKTepU30BaTh
tabmmuayo Gopmy Ilepuonuwueckedl CHCTEMBl XUMHYECKHX 3JIEMEHTOB:
pasnuyarh IMOHSTHS «IJaBHas moArpymma (A-rpynma)» H «rmobodHas
mogrpynna (B-rpynma)», Manble W GONbIIME MEPHOABI, COOTHOCHTH
0003HaueHHs, KOTOpble HMEIOTCS B MEpHOAWYECKOM Tabmume, C
YUCIOBBIMH  XapaKTEPUCTHUKAaMU  CTPOEHUS  aTOMOB  XHMHYECKHX
9NeMeHTOB (CocTaB W 3apsx sAApa, ollee 4YHCIO JJIEKTPOHOB W
pacIpefieleHe MX 110 OJEKTPOHHBIM CJOSIM), OOBACHATH oOOIIHe
3aKOHOMEPHOCTH B W3MEHEHHWH CBOWCTB JIEMEHTOB M UX COCIMHEHHH B
npejenaax MalbIX MEPHOIOB U INIABHBIX MOAIPYIII C YIETOM CTPOSHUS HX
aTOMOB;

KJIACCU(HUIIUPOBATh XUMHYECKHUE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHYECKHe peaknuu (10 YUCIYy U COCTaBy YYacTBYIOIIUMX B pPeaKIuu
BEILECTB, IO TEIUIOBOMY 3¢ (eKTy, IO U3MEHEHHIO CTENEHEN OKUCIICHHMS
XAMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) OOImME M cHeNU(PHUIECKHE XHMHYECKHE
CBOMCTBa MPOCTBIX M CIOXHBIX BELIECTB, IIOATBEPXKIas OMHUCAHUE
IIpUMEpPaMHd MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHMH COOTBETCTBYIOLIMX
XAMHWYECKUX PEaKIUil;

COCTaBISATh YPaBHEHHUS JJICKTPOJIMTHYECKOM JUCCOLMAIUMH  KHCIIOT,
IIeJI0YER U COJIeH, OIHBIE ¥ COKpaIIEHHbIE YPaBHEHHUS pPeaKIui HOHHOIO



oOMeHa, YypaBHEHHS peakluid, MOATBEPKIAIOIIMX CYIIECTBOBaHUE
TeHETHYECKOM CBSI3U MEXIy BEIleCTBaMHU Pa3JIMYHBIX KJIaCCOB;
pacKphlBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLHi
MTOCPEACTBOM COCTaBIIEHHUS 3JIEKTPOHHOTO OanaHca 3TUX peaklui;
IIPOTHO3MPOBATh CBOMCTBa BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH IIPOTEKaHHsS XHMHUYECKHX IMpeBpallleHu#l B pazIu4HbIX
yCIIOBUSX;

BBIUKCIISTh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O Y MOJSPHYIO MAaccChl
BEIECTB, MAaCCOBYIO JIONIO XHMHYECKOro »JJeMeHTa II0 (opmyie
COeIMHEHHs, MAaCCOBYIO JIOJIFO BEIIECTBAa B pacTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHHIO XUMUYIECKOU peaKiuy;

coOmoaaTh  MpaBWjia  TIIOJB30BAaHUS  XUMHYECKOM  HOCYyloOH H
nabopaTopHBIM 00OpyIOBaHWEM, a TaKKe IpaBWia oOOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKLIHSMH 110 BBIIOJIHEHHIO
1a00paTOPHBIX XHMHYECKHAX OIBITOB IO TONYyYEHHI0 U COOHPAaHHIO
ra3o00pa3HbIX BEeUIeCTB (aMMHaKa U YITIEKUCIIOTo rasa);

IPOBOAUTH  peakIyy, TMOATBEPXKIAIOIIMe  Ka4eCTBEHHBIM  COCTaB
pa3sIMYHBIX BEIECTB: PACIIO3HABATh ONBITHBIM IYyTEM XJIOPHMAI-, OpoMMI-,
womua-, kKapbonat-, ¢docdar-, cunmkar-, cyiabdar-, T'MIPOKCHUI-HOHEI
KAaTHOHHI AMMOHHS M HWOHBI W3yYeHHBIX METaJUIOB, IPUCYTCTBYIOIIUE B
BOJIHBIX paCTBOpaxX HEOPraHMYECKUX BEIIECTB;

IIPAMEHSTh OCHOBHBIE OMEPALMH MBICITUTENHHON NEATENbHOCTH — aHAIH3
M CHHTE3, CpaBHeHHe, 0000IeHre, CHUCTEeMAaTU3al{io, BBIABICHHE
IPUYHUHHO-CIIEICTBEHHBIX CBsA3€d — Il M3y4ECHHUs] CBOWCTB BEIECTB W
XMMHYECKHX DEakKiliii, eCTeCTBeHHO-HAay4Hble METOABl IIO3HAHHS —
Habmofenre, W3MEPEHHE, MOIESIUPOBaHNe, SKCIEPUMEHT (pealbHBId U
MBICJICHHBIN ).
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