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MNOSICHUTEJIbHAS 3AIIMCKA

[IlporpaMma II0 XHMHM Ha YPOBHE OCHOBHOTO 0OuIero 00pasoBaHus
cocTaBlieHa Ha OCHOBE TpeOOBaHWM K pes3ynbTaTaM OCBOEHMSI OCHOBHOU
06pa3oBaTeNBHOMN IPOrpaMMbl OCHOBHOTO 001IEro 00pa3oBaHus, NPeICTaBICHHbIX
B ®I'OC 00O, a Takke Ha ocHOBe (enepanbHOil pabouel MPOrpaMMBbI
BOCIIMTAHYS 1 C YUETOM KOHIIETIINY MIPEIIOfaBaHus yaeOHOro npeaMera « XuMHsD
B 06pa3oBaTellbHBIX Opranu3anusax Poccuiickoii @eeparui.

[IporpaMMa IO XUMHH [aéT MpEACTaBjeHHE O LEIsX, OOIIed CTpaTeruu
oOyueHHs, BOCIMTAHWUS W Pa3BUTHSA OOYYAIOIIMXCS CPENACTBAMH y4yebHOoro -
npeaMeTa, — yCTaHABIMBaeT  00s3aTeNbHOE IIpeAMETHOE coliepkaHue,
IpelycMaTpuBaeT paclpejeieHde ero Io kiaccaM M CTPYKTYypHUpOBaHHE IO
pasjenaM ¥ TeMaM IPOTpaMMbl 1O XHMMHH, ONPEIENsAeT KOIUYCCTBCHHBIC U
KaueCTBEHHBIE XapaKTepPUCTUKH COJIepIKaHMUsI, PEKOMEHyEMYIO
[OCJIEIOBATENFHOCT, ~ M3YYEHHS XUMHM C YYE€TOM  MEXNPEAMETHBIX U
BHYTPHIIPEIMETHBIX ~ CBs3e#, JIOTMKM y4eOHOTO Tpolecca, BO3PAaCTHBIX
ocoOeHHOCTEH  OOydYaronmxcs, ONpEJENsIeT BO3MOXXHOCTH IpeAMeTa A
peanuzanuu TpeGOBaHMA K pe3ylnbTaTaM OCBOSHHS OCHOBHOH obpazoBarenbHOR
TIpOrpaMMBbl Ha YPOBHE OCHOBHOI'O 00IIero o0pasoBaHus, a TaKKe TpeGoBaHUH K
pe3ybTaTaM 00ydYeHHs XMMHUHU Ha ypOBHE Lielieil 3yueH s IPeAMeTa i OCHOBHBIX
BHIOB y4eOHO-TIO3HABATENBHOM JESTeNbHOCTH O0y9aroIerocs I0 OCBOCHHUIO
yae0HOTO COJIEpKaHHs.

3HaHWEe XUMHM CIIy)KUT OCHOBOW [ (OPMHUPOBAHWS MUPOBO33PEHHSA
00y4JaroLIerocsi, ero MpeiCTaBIeHui O MaTepHaabHOM €IMHCTBE MHpaA, BAXKHYIO
poIb HWrpaloT (OpMHpyeMble XMMHEH IMpPEACTaBICHUS O B3aMMONpPEBPAIICHHUAX
SHEPrU W 00 SBOJIOIMM BEIECTB B IPHPOJE, O IMyTAX PEIICHMS r7100aIbHbIX
mpoGyieM yCTOWYMBOIO pa3sBHTHS HYENOBEYECTBA — CBHIPHEBOH, SHEPTeTHYECKOH,
IHITEBOI ¥ SKOIOrHUecKoi 0e30MacHOCTH, MPOdIIEM 3IpaBOOXPAHEHHS.

N3yueHue XUMHAK:

CIIOCOOCTBYET  peanu3alliid  BO3MOXHOCTeM Ui CaMOpasBUTHUA U
(hOpMHUpPOBaHHS KyIbTyPBI THIHOCTH, €€ 00IIel U (GYHKIIMOHAJIBHON ITPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHUPOBAHME MBIIUICHHS U TBOPHYECKHX CIOCOOHOCTEH
oOydaroluxcsa, HaBBIKOB HX caMOCTOATENbHONH y4eOHOW  JIesATeNbHOCTH,
SKCIICPHMEHTAIBHBIX W HCCJIeI0BAaTe/IbCKUX yYMCHHUH, HEOOXOIUMBIX KaK B
[IOBCEIHEBHOM KU3HU, TaK U B MPO(ECCHOHATIBHOM AeATeIBHOCTH,

3HAKOMUT CO CIEeNU(UKON HaydHOTO MBIIUICHHUS, 3aK/IaIblBacT OCHOBEI
I1eJIOCTHOTO B3TJIS/1a Ha €IMHCTBO IIPUPO/IbI M YEIOBEKA, SBIIACTCH OTBETCTBCHHBIM
5TarnoM B GOPMHUPOBAHUM ECTECTBEHHO-HAYyYHOH IPAMOTHOCTH 00yHaIOIIMXCS;



crioco6cTByeT (POPMUPOBAHUIO IIEHHOCTHOIO OTHOLIGHMS K €CTECTBEHHO-
HAy<HBIM 3HAHUSM, K IPHPOJiE, K JeNI0BEKy, BHOCHT CBOH BKIIa/l B 9KOJIOIHIECKOe
obpaszoBaHue 00y4JarOIIUXC.

JlaHHBle HANpaBicHUs B OOyYEeHHH XMMHH 06ECreuuBalOTCS CHEH(HKOM
cojepkaHus y4eOHOro mpeaMeTa, KOTOPBI  SABIAETCA  IEAaroruyecku
a/IATITUPOBAHHBIM OTpaXkeHHeM 6a30BOil HayKM XMMUHU Ha OIpe/enEHHOM JTane ed
pa3BUTHSL.

Kypc XMMHH Ha YPOBHE OCHOBHOTO 00miero obpa3soBaHHsi OPUEHTHPOBAH Ha
OCBOEHHE 0OYHaIOMIMMKUCS CHCTEMBI INEPBOHAYAIBHBIX TOHATHH XMWMHH, OCHOB
HEOPraHWYeCKOW XHMHM M HEKOTOPBIX OTJENBHBIX — 3HATUMBIX TIOHSTHH
OpraHuyvecKo XMMUH.

CTpyKTypa COJlepIKaHusl POTrPaMMBI 0 XUMHH COOPMHMpPOBaHA HA OCHOBS
crucTeMHOro momxona k eé umsydenuto. ConepxaHue CKIaAbIBAeTCsA U3 CHUCTEMBI
[IOHSTHI O XHMHYIECKOM JIeMEHTE ¥ BEIIeCTBE U CUCTEMBI IOHATHH O XUMUIECKOH
peaxii. OO6e O9TH CHCTEMbl CTPYKTYDHO OPTaHH30BaHBI IIO  TIPHHIMILY
[IOCJIEI0OBATENBHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETHICCKUX IIpeICTaBIeHUN
pasHOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO yJeHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMUA;

— Iepuoaugeckoro 3aKkoHa J1. 1. MeneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— y4eHHs O CTPOEHHUHU aTOMa ¥ XMMHYECKOH CBA3H;

— TIpencTaBlIeHHi 00 DJIEKTPOJUTUYECKONW TUCCOLMAlMM BEHIECTB B
pacTBopax.

Teoperuyeckue 3HAHWS PACCMATPUBAIOTCS HA OCHOBE OSMITMPUIECKH
[IOJIy4EHHBIX ¥ OCMBICIIEHHEIX (haKTOB, Pa3BUBAIOTCA MOC/IEN0BATENIBHO OT O/HOTO
YpOBHS K APYrOMY, BBITIONHSNS (YHKIUH OOBSICHEHHSI W TPOrHO3MPOBAHUSI
CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH IPAaKTUYECKOro NPUMEHEHHA W IIOJIyHCHHS
H3y4aeMbIX BEIIECTB.

OcBoeHMEe [pOrPaMMBI [0 XHMHH  CIIOCOOCTBYET (hOpMHUPOBAHHUIO
TMpeCTaBIeHNs 0 XMMUYECKOH COCTaBJSIIONIEN HAYyYHOU KapTUHBI MHUpa B JIOTHKE
ed CHCTEMHOW IIPHPOJBI, LEHHOCTHOTO OTHOLICHHA K Hay4HOMY 3HAHHMIO H
MeTOaM TO3HAHHs B Hayke. V3ydeHue XUMHM IPOUCXOMUT C TPHUBICHCHHEM
3HAHWH W3 paHee W3YYeHHBIX y4eOHBIX IpeJIMETOB: «OkpyXaronui  MUp»,
«Buonorus. 57 xknacce» U «Duznka. 7 Ki1acc.

[lpy HW3y4EHUH XWMHMU TIPOUCXOAUT GopMHpOBaHHE 3HAHWM OCHOB
XUMHYECKOH HayKu Kak o0JacTH COBPEMEHHOIO €CTECTBO3HAHMI, IpaKTHIeCKOH
JlesSTeNBHOCTA 4YejioBeKa M Kak OJ[HOrO M3 KOMIIOHEHTOB MHPOBOU KyJIBTYPBHI.
3ajaya y4eGHOTO TpeaMeTa COCTOUT B (HOPMHPOBAHMM CHCTEMBI XMMHUICCKIX
3HAHUN — BaKHEHIMX (haKTOB, OHATHH, 32aKOHOB ¥ TEOPETUHECKHX TIOJIOYKEHUH,
MOCTYIHBIX 0606IIeHnH MHPOBO33PEHIECKOro Xapakrepa, #A3blka HayKH, B



NpuoOLIeHMH K HaydHBIM MeTOJaM IO3HAHWS IPH M3YYCHWM BEIIECTB U
XAMUYECKHX peaKiuii, B GOpMUPOBaHMY ¥ PA3BUTHY MO3HABATE/IBHBIX YMEHUH U
¥X TIpUMEHeHWH B y4eOHO-IIO3HABATENBHOM U y4eOHO-HCCIeIOBATENbCKOH
NeATeIbHOCTH, OCBOSHMH TIpaBWj Oe3omacHOro oOpalleHust ¢ BellecTBaMH B
[TIOBCEIHEBHOM XHU3HMU.

[Ipy M3yueHHWH XVMUU HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs BaXKHOE
3HAYEHWe IIPHOOpENy TaKue 1EeIH, KakK:

— (opMHpOBAaHHE WHTEIUIEKTYalbHO pA3BUTON JIMYHOCTH, TIOTOBOH K
camMo06Pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOATENBHOMY IPHHSTHIO PElICHUH,
CITOCOOHOM afanTUpoBaThCs K OBICTPO MEHSFOITUMCS yCIOBUAM XHA3HH,

—  HampaBIeHHOCTh OOydeHHss Ha CHCTeMaTH4ecKkoe  pHOOIIeHHe
o6ydJaromuxcsi K CaMOCTOATEIBHOH I103HABATEIBHOM NEATENbHOCTH, HayHdHBIM
MeTO/IaM TO3HAHUS, (QOPMUPYIOIIMM MOTUBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecredeHue YCIOBHi, COCOOCTBYIONIUX IPHOOPETEHUIO 00y arOIIUMHCS
ONBITA Pa3sHOOOPA3HOW [EATENBHOCTH, IMO3HAHWS M CAMOIO3HAHWS, KIIOYEBhIX
HaBBIKOB (KJTIOYEBBIX KOMIIETECHIMH), MMEIOLIUNX YHUBEPCAIBHOE 3HAUCHHE JUIA
pas3IMYHBIX BUIOB IEATEIEHOCTH;

— dopmupoBanre 00meid QyHKIMOHAILHOH | €CTEeCTBEeHHO-HAy4YHOI
IPaAMOTHOCTH, B TOM dYHCIEe YMEHWA OOBSCHATE U ONEHWBATH SBICHUA
OKpY’KalOIIEr0 MHpa, WCIIONB3Ys 3HAaHWS U OIBIT, MOJTy9YEHHBIC IPU H3YyHCHUH
XUMHM, TPUMEHATh WX TpH PELIeHHH NpobieM B IOBCEIHEBHOH JKH3HH W
TPYZAOBOU AEATEIBHOCTH;

— ¢opmupoBanue y O0OydaromMxcsi IyMaHMCTHYECKHX OTHOILIEHHUH,
[TOHMMAHMS I[IEHHOCTH XWMMYECKMX 3HAHUM Ui BBIPAOOTKU SKOIOTUHYECKH
11eTeco06pasHOro TOBeleH:us B OBITY W TPYAOBOM NEATENBHOCTH B LEJAX
COXpaHEHHs CBOETO 3[0POBbS U OKPY/KAIOIIEe! IPHPOIHON CPEIBL;

— pasBUTHE MOTHBALUM K OOyYeHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CAMOBOCIIMTAHMIO HA OCHOBE YCBOGHMsS OOLIEUETOBEYECKMX —LEHHOCTEH,
[OTOBHOCTH K OCO3HAHHOMY BBIOOpY TpPOQWIS ¥ HAIPaBIEHHOCTH JaIbHEUIIETO
00y4YeHHUs.

OO6Iee YWUCIO YAacOB, OTBEAEHHBIX [UIA HW3YUEHHs XWMHUH Ha YPOBHE
OCHOBHOTO 0611ero 06pa3oBanus, cocTaBmsieT 136 gacos: B 8 Ki1acce — 68 yacosB (2
yaca B HeZelo), B 9 Kimacce — 68 uacos (2 Haca B HEZEIO).



COJEPKAHUE OBYYEHMSI

8 KJIACC

IlepBoHa4a/ibHble XHMHYECKHE MOHATHHA

IIpeamer xumud. Polb XMMHUM B JKA3HA 4YeloBeka. XUMUS B CUCTEME HayK.
Tena u Bemecrsa. (OH3WUECKWe CBOWCTBA BemIecTB. AIpPEraTHOe COCTOAHHE
pemiecTB. [loHSITHE O METOJAx MO3HAHUS B XUMMH. UHCTHIC BEIIeCTBa U CMECH.
Crioco0sl pa3zieNieHus CMECEH.

ATOMBI ¥ MOJeKylbl. Xumudeckue odieMeHThl. CHMBOJIBI XHUMHYECKHX
351eMeHTOB. [IpocThie ¥ CIIOXKHEIE BellleCTBA. ATOMHO-MOJICKYJIAPHOE yICHHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTE aTOMOB XHUMHUYECKHMX 3JICMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemectB. OrTHoOcHTenpHAss aToOMHas —Macca.
OTHOCHTENbHAs MOIEKYJIsIpHas Macca. MaccoBas 10l XMMHUYECKOro 3JIeMeHTa B
COeIUHEHWH.

KonugecTBo BemiectBa. Moibs. Mosipaas Macca. B3auMOCBSI3b KOIMYIECTEA,
Macchl M UHCIA CIPYKTYpHBIX €IWHHMI[ BemlecTBa. Pacu€rbl mo Qopmysam
XUMHUYECKMX COSTUHEHHUH.

duszHuecKye ¥ XMMHUYeCcKHUe SBICHUS. XUMUYeckas peakius U e€ NpU3HaKH.
3aKOH COXpaHEHMs MaccChl BEIIECTB. XHUMHUYECKHUE YPaBHEHHS. Knaccudukanus
XMUMUAYECKHX peakuuil (COeJUHEHNs, pa3iioKeH s, 3aMeIeHNS, obmeHa).

Xumuueckuil IKCnepumeHm:

3HAKOMCTBO C XMMMYECKOH IOCY/IOH, TpaBuiiaMi paboThl B J1abopaTopuu U
npuéMamMu oGpalIeHys ¢ 1abopaTopHEIM 00OPYNIOBAHUEM, U3YICHHIE U ONMCAHNE
u3uyecKrx CBOWCTB 00pasloOB HEOPraHHYECKHX  BEIICCTS, HabmroieHne
(usuueckux (IUIABIEHME BOCKA, TasHWE JbJa, PacTUpaHue caxapa B CTYIIKS,
KUATIEHUE ¥ KOHIEHCAIUsl BOJbI) U XUMUYECKHX (rOpeHHe CBEUH, NPOKAINBAHUEC
MeIHO# TIPOBOJIOKH, B3aUMO/EHCTBHE Mejia C KUCIIOTOM) SBICHHH, HabJroIeHue U
ONMCaHHe TPU3HAKOB MPOTEKAHWS XMMHMYECKHX peakiuil (pasnoxeHnue caxapa,
B3aMMOJICHCTBHAE CEPHOM KHCJIOTHL ¢ XJIOpUAOM Oapusi, pasioKeHne IuIpoKcha
memu (II) mpu HarpeBaHWHU, B3aUMOJIEHCTBHE JXelle3a ¢ paCTBOPOM COJIM MENH (ID),
F3ydeHHe CIIOCOOOB pasJielieHks CMeCel: ¢ IOMOIIbIO MarHuTa, bunsTpOBaHKE,
BbI[[APUBAHHE, JUCTAIULLIS, XPOMATOrpaust, IPOBEICHHUE OTHCTKH MOBapeHHOU
conu, HaONOJeHWe ¥  OIMCAaHME  pe3ysbTaToB  NPOBCACHMA  OIIBITE,
WUTFOCTPUPYIOLIEr0 3aKOH COXPAaHEHUSI MAacChl, CO3MaHHE Mojeliell MOJIEeKYI
(IIapoCTepIKHEBBIX).

BaskHeililmue npeAcTABHTE]H HEOPraHUYECKHX BeleCTB

Bosnyx — cmech raszoB. CocraB Bo3nyxa. Kucimopox — 3/eMEHT H IpOCToe
BerecTBO. HaxokneHHe KMCIopoaa B Tpupoje, (Qu3MIecKue U XUMHUYeCKHe
ceoiicrBa (peaknum ropenmst). Oxcmupl. IlpMeHEHHE KHCIOPOZR. Crioco0bl



MoTydeHHWs KHCIopoja B J1abopaTtopud M NPOMBILIICHHOCTH. Kpyrosopor
kucioposa B mpupoze. O30H — alnoTPOIHas MOAHGHKAIHS KUCIOPOAa.

TermnoBoii 3pdexT XUMUYECKOM peaklnuy, TEePMOXMMHMYIECKHE YpaBHEHMI,
5K30- W DHIOTEPMHHYECKME peakiHi. TOIUIMBO: YTonb W MeTaH. 3arps3HeHue
BO3/yXa, yCUIIEHHE [TAPHUKOBOIO 3¢ dekra, paspyLIeHue 030HOBOTO CIIOS.

Bomopos; — BIeMeHT MW Ipocroe BeliecTBo. HaxoxzeHue BOAOpOAa B
mpupoze, (QuU3NUecKue ¥ XUMHYECKWE CBOMCTBA, TNPHMEHEHHE, CIIOCOOBI
mony4yeHus. Kuciors! U comu.

Mounsipablii 006EM ra30oB. Pacu€Thl 10 XMMUIECKUM YPaBHCHUAM.

duspuecKkue CBOMCTBA BOABL. Boja Kak pacTBOpuTeNnb. PacTBOpPEL
HacelllleHHble W HEHACBIIIEHHBIE PacTBOPBL. PacTBOPMMOCTE BEIECTB B BOJC.
MaccoBas [0Sl BEIIeCTBa B PacTBOpe. XUMHUIeCKHe CBOMCTBA BO/BL. OCHOBAHMS.
PoJb PacTBOPOB B NMPHPOJE ¥ B JKM3HK denoBeka. KpyroBopoT BOABI B IPHPOZE.
3arpsisHeH#e IpUpoAHBIX Boj. OXpaHa U OYMCTKA IPUPOIHBIX BO.

KiaccuuKalis HEOPraHWdecKux coerunHeHud. OKCHIEL. Knaccugukanus
OKCHIOB: coyleobpasyrone (OCHOBHBEIE,  KHCIOTHEIE, amboTepHble) U
Hecoseobpasyromue. HomeHknaTypa OKcuIoB. (PuU3MYECKHE U XUMHICCKHE
cBoMcTBa okcuoB. [loyyeHue OKCHI0B.

OcuoBauusi. Kiaccupukarys OCHOBaHWM: MIENOYM W HEPAaCTBOPHUMBIC
ocHoBanusi. HoMeHKIarypa OCHOBaHMU. (Pu3HUeCKHe W XUMHYIECKHUEC CBOMCTBA
ocHoBauuii. [ToyueHne OCHOBaHHH.

Kucnorsl. Knaccuduxamus xucior. Homenknartypa KucnoT. ®u3niecKkue u
XUMHUECKHe cBoicTBa Kuciaor. Psn axrueHoctm wMeraymioB H. H. bexerosa.
[TomyyeHue KUCIIOT.

Conu. Homenknatypa coneit. ®usnudeckue ¥ XAMUYECKHE CBOHCTBA COJICH.
ITonyuenue coliew.

I'eHeTHYECKas CBS3b MEX Ty KIaccaMy HEOPTaHHIECKUX COSTUHEHHUH.

Xumuueckuil IKCnepumeHm:

KAueCTBEHHOE OIpeJIe/ieHHe COo/lepXKaHusl KUCIOpoa B BO3/yXe, IIOMyHCHHE,
cobupaHue, PpAClO3HABaHWe U W3y4deHHe CBOHCTB KHCIOPOAa, HaOoIeHNe
B3aKMOJIEMCTBUS BEIIECTB C KHUCIOPOJAOM MW YCJIOBHsS BO3HUKHOBCHMA H
mpekpalienuss TopeHus (1oxapa), O3HaKOMICHHE C oOpaslaMyi OKCHJIOB H
ONUCaHue WMX CBOUCTB, IIOJydYeHHe, coOMpaHue, pacro3HaBaHWE U H3YyHCHHC
CBOMCTB BOZOpoja (FOpeHHue), B3aMMOEHCTBHE BOJAOPOJa C OKCHAOM MEIH (I1)
(BO3MOXHO HCIIOJIE30BaHNE BHIEOMaTEpHANOB), HaboieHue 00pasIoB BELIECTB
KonmuecTBOM 1 MOJB, HcClefoBaHWE OCOOEHHOCTEH pAacTBOPEHHUS BEILECTB C
pasiMYHON PAaCTBOPUMOCTEHIO, TIPUIOTOBIIEHHE PAacTBOPOB  C ornpenenéHHon
MACCOBOM 0JIelf PaCTBOPEHHOIO BEIECTBA, B3aUMMOIEHCTBUE BOJBI C METalIaMH
(HaTpueM W  KamblueM) (BO3MOXHO  HCIIOJIB30BaHHE BUICOMATEPHUAIIOB),



pcclenoBanie 006paslOoB HEOPraHWYEeCKWX BeIIeCTB PpasiUYHBIX  KIACCOB,
HaGTIOEeHNe U3MEHEHHMST OKPACKM MHIMKATOPOB B PACTBOPaX KHCIOT U IIEN0YeH,
M3ydYeHHWE B3aUMOJIEMCTBUsA OKCHIAa MEIu (I) ¢ pacTBOPOM CEpHOW KHCIIOTHI,
KUCIOT C MeTallaMM, peakUuil HeHTpanu3aiid, IOIyYeHHEe HEPaCTBOPUMBIX
OCHOBaHWI, BBITECHEHHME OJHOIO MeTajula JPYTMM W3 pacTBOpa COJIM, pelieHHe
SKCIEPHMEHTAIBHEIX 337ad 1o TeMe «BaHEHINHE KIAaCChl HEOPraHMIeCKux
COEMUHECHUIY.

Iepuonuyeckuii 3akon u Ilepnognyeckasi cHuCTeMa XHMHYECKHX
saeventos JI. M. Mengeneesa. Crpoenune aTomMoB. XHMHYeCKasi CB3b.
OKHCJIUTEIbHO-BOCCTAHOBHTEIbHbIE PEAKIIHH

IlepBbie MOMBITKA KIACCH(HUKALMUA XUMHIECKUX DIICMEHTOB. [TonsTHe o
rpyIIIax CXOAHBIX 3IEMEHTOB (IUENOYHBIE U IIENOYHO3CMENbHBIC METAILIRL,
rajioreHbl, MHePTHEIE ra3bl). DIeMEHThl, KOTOpbIe 00pasyroT aM(oTepHbIe OKCHIBI
U THAPOKCHUJIBL.

ITepronudeckuii 3akoH. [leproauyeckas CHCTEMa XUMHIECKHX 3JIEMEHTOB .
U. MenneneeBa. KoporkomeprogHas ¥ JJIHHHOTICPUOAHAA hopMBbI
IMeprouuecKoil CUCTEMBI XUMUUECKHUX 3JIEMEHTOB J1. 1. Menpneneena. [lepruoasl
¥ Tpymmbl. OUIMYECKHE CMBICT TOPSAKOBOIO HOMEpa, HOMEPOB IEpHOAa H
IPYIIIBL SJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX SAJEP. HzoTomnsl. DnekTpoHsl. CTpoeHue
5NEKTPOHHBIX ~ 00OJOYEeK aToMOB MepBbIX 20  XMMMHYECKHX — SJIEMEHTOB
IMepuommueckoit cucremsl JI. M. Menzeneesa. XapakTepucTuka XUMHYECKOIo
sIeMeHTa 10 ero nonoxkenuto B [Tepuomuueckoii cucreme [I. Y. Menneneesa.

3aKOHOMEPHOCTH W3MEHEeHHs pajuyca aTOMOB XWMHYECKHX 3JIEMCHTOB,
MeTAUIMYECKIX ¥ HEMETAIIMYECKUX CBOUCTB 110 rpynnaM 1 IepruoiaM.

3uauenue [Tepuoauueckoro 3akona u Ilepuondeckol CHCTEMBI XUMUHIECKUX
9JIEMEHTOB [IJII Pa3BUTUs HayKd WU INPAKTHKH. JI. I. MenneneeB — y4€HBIH U
rpaKIaHUH.

Xpmudeckas cBsi3b. KopamenTtHass (IONSpHAs ¥ HETONSIPHAS) CBA3b.
DIeKTPOOTPULIATETBHOCTD XUMUUECKUX DJIEMEHTOB. HMonHas CBA3E.

Cremens  oxucienus.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC — PEAKIIHH.
ITporecchl OKUCIIEHUS X BOCCTAHOBICHHS. OKucIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil IKCREPpUMEHN:

p3ydeHne oOpa3loB BEIIECTB METaIOB W HEMETallIOB, B3aMMO/IEHCTBHE
THIPOKCHIA IMHKa C pacTBOPaMM KHCIOT H [esjoueii, MpOBEJIeHNE OIIBITOB,
WIUTIOCTPUPYIOIMX ~ [PUMEPhl  OKHCIIMTEIHHO-BOCCTAHOBHTEIBHEIX peakiui
(ropeHue, peakiiy pasIoKeHus, COEUHEHUS).

Mestcnpeomemmnble c6A3U



Peanu3aysl MEXIIPEIMETHBIX CBA3€H TpU W3Y4YCHHH XWMUHU B 8 Kiacce
OCYIIECTBISIETCS 4epe3 WHCIONb30BAHME Kak OOIMIMX eCTECTBEHHO-HAYHHBIX
MOHSITHM, TaK ¥ TTOHITHMN, SIBISIOIIMXCS CACTEMHBIMU /ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKIIA.

O6IIHe eCTeCTBEHHO-HAyUHblE MOHATHSA: HAy4HBIA (akt, rUIoresa, TEOpHs,
3aKOH, AQHalW3, CHHTe3, KIacCHUKaUus, [epHOAUIHOCTE, HabIroIeHue,
HKCIIEPUMEHT, MOZICIUPOBaHKE, U3MEPEHNUE, MOJIEIIb, ABJICHHUE.

dusmka: MaTepusi, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, MWOH, HYKIUZ,
H30TOIIBI, PaJMOAKTHBHOCTH, MOJIEKYJIa, SJIEKTPUIECKUH 3aps], BEILIECTBO, TElO,
00BEM, arperaTHoe COCTOSIHHE BeIeCTBa, a3, (pU3UYecKue BEIMYUHBI, eIHUIIBI
W3MEpEeHusi, KOCMOC, MI1aHeTsl, 38€31b1, CoMnHIIE.

Buonorus: GoTocuHTES, ABIXaHuE, Grochepa.

Ieorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOpHBIE TOPOAERI,
TOJIe3HbIE UCKOITaeMble, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BewiecTBO M XMMH4YECKas peaKlus

Ileproaudeckuii 3akoH. [lepronuyeckas CUCTeMa XUMUIECKHX 3/IEMEHTOB .
. Menneneepa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHCHUH CBOMCTB
XUMHUYECKAX SJIEMEHTOB IIEPBBIX TPEX IEPUOIOB, Kausd, KalblUid MW HX
COeMHEHUI B COOTBETCTBHUU C IIOJIOXKEHHEM OJJIEMEHTOB B [Teproauueckon
CHUCTEME U CTPOEHUEM UX ATOMOB.

CTpoeHHe BelecTBa: BHABI XMMHMYECKOH CBs3M. THIIBI KpHCTalIMICCKHX
penéToK, 3aBECHMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAJIMIECKOH PeIETKY 1
BUJla XUMHYECKOU CBSI3H.

Knaccudukamuss ¥ HOMEHKIATYpa HEOPraHWYECKMX BEIIECTB. XUMUYECKHE
CBOICTBA BeINEeCTB, OTHOCAIIMXCS K Pa3gWYHBIM KllaccaM = HeOpraHm4eCKuX
cOoeMHEeHU, TeHeTHYecKasi CBs3b HEOPTraHUIeCKUX BEIIEeCTB.

Kaccudukaipss XUMAYECKUX PeaKIii 110 pasIngHbBIM NPU3HAKAM (mo gucty
¥ COCTaBy y4acTBYIOIIMX B PEaKIHH BEIIECTB, IO TCIIOBOMY s¢dexty, 10
M3MEHEHHIO CTeIIeHel OKUCIICHHS XMMHUYECKUX SJIEMEHTOB, 10 00paTUMOCTH, MO
YYaCTHIO KaTanu3aropa). DK30- U 9HAOTEPMUYECKUE PEaKIH, TePMOXUMUICCKHE
ypaBHEHWUS.

[ToHsTHE O CKOPOCTH XuMudeckoil peakuuu. [loHsATHE 00 oOpaTtuMbIxX H
HeOOPATUMBIX XMMUYECKHX peakuusix. [IoHaTHe O rOMOTreHHbIX H reTeporeHHbIX
peaknusx. [Tonstue o karanuse. [TonaTre 0 XUMUYECKOM PABHOBECHH. @DaxTOopHI,
BIMSIONIHE HA CKOPOCTh XMMUYECKOW peakuuu H IOJIOXKEHHE XMMHHYECKOTO
paBHOBECHS.

OKHC/IUTEIbHO-BOCCTAHOBATENBHEIE ~ PEaKIWM,  3JIEKTPOHHBIHA GanaHc
OKHMCITUTEIHHO-BOCCTAHOBUTENBHON peaKiuu. CocrasneHue ypaBHEHUH



OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ peaklMii ¢  HMCIOJIb30BaHMEM  MeETOola
3JIEKTPOHHOTO Oananca.

Teopus 3MeKTPOIUTHIECKON TUCCOIUANNHN. DNCKTPOTIUTEI U HESIEKTPOIIUTEL.
Karuonsl, aHHOHBL. MexXaHW3M IUCCOLMAIMK BEIIECTB C Pa3sIUYHBIMH BHIAMHU
xuMmmudeckoii cps3u. Cremnens quccorpanyi. CHIbHBIE B Clla0ble SNEKTPONUTEL.

Peakiuy HOHHOTO oOMeHa. YCiIoBUs NpOTEKaHws peaKIiil HOHHOTO 0OMeHa,
[IOJIHBIE ¥ COKpAIIEHHbIE MOHHBIE YDPABHEHHWs pEaKIui. CaoiicTBa KHCIIOT,
OCHOBaHMi ¥ coleli B CBeTe IpPENCTaBIeHHH 00 3SIEKTPONUTHIECKOH
mucconuanuu. KauecTBeHHbIE peakiuy Ha HOHEL I1oHATHE O THAPOIM3E CONEH.

Xumuueckuii IKCnepuMeHm:

O3HAKOMIIEHHE C MOJEISIMH KpPUCTAJUIMYECKUX PEIIETOK HEOPraHuveCcKux
BEIIECTB — METAUIOB W HemeTalioB (rpadura M anmasa), CIONKHBIX BEIIECTB
(xyopupga HaTpus), HCClIe0BAaHHE 3aBHCUMOCTH CKOPOCTH XUMUYECKON peaKiuu
OT BO3NEHCTBUS pA3IMYHBIX (AKTOPOB, MCCIENIOBAHUE SJICKTPONPOBOAHOCTH
pacTBOpPOB BEIIECTB, INpolecca AUCCOMMALMA KHUCIIOT, mienodedt U coliei
(BO3MOXXHO ~ MCIONB30BaHHE  BHIEO MaTepuajioB), IIPOBEJEHHE  OIIBITOB,
WULOCTPUPYIONIMX ~ NPU3HAKH  TIPOTEKAHHMS — PeaKklWd  HOHHOIO obmeHa
(obpasoBaHmMe oOcajKa, BBIICICHHE Tasa, oOpa3oBaHHEe BOJbI), OIIBITOB,
WITIOCTPUPYIOIIMX ~ TIPAMEPEl  OKHCIUTENBHO-BOCCTAHOBUTEILHbIX peaxiyui
(ropenue, peakiivy DA3IOXKEHNs, COEIUHEHNS), PACTIO3HABAHIE HEOPraHWYECKUX
BEIIeCTB C TIOMOIIbI0 KAUeCTBEHHBIX  peaKkiyi Ha HOHBL,  PCIICHHE
SKCIIEpUMEHTAIBHBIX 3a/1a4.

HemerTaibl M HX COeHHEHHSH

OGmas XapakTepucThka rajoreHoB. OCOOSHHOCTH CTpOCHHS aTOMOB,
XapaKkTepHble cTelieHn okucienusi. CTpoeHue H (u3nuecKre CBOMCTBA MPOCTBIX
BEIECTB — TaJoOreHoB. XHWMHYeCKHe CBOWCTBA Ha TIpuMepe  XJopa
(B3amMoyieiicTBUE C MeTallaMH{, HeMeTalllaMu, menogamMu). XJI0pOBOIOPO/IL.
CornsiHasi KUCIOTA, XMMUYECKHE CBOMCTBA, IONydeHHe, MpuMeHeHue. JlelcTpue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OpraHW3M HYeIOBCKa. BaxkHeiimue XJIOpUIBl U HUX
HAXOXKIICHWUE B IIPUPOJIE.

OG6mmasi XxapakTepucTuka 31eMeHTOB VIA-rpymbl. OcoOGeHHOCTH CTPOEHHUS
ATOMOB, XapaKTepHble cTereHH okucieHus. CTpoeHue u dbusuuecKkue CBOMCTBA
[IPOCTBIX BELIECTB — KMCIOPO/A U Cephl. AJIOTPOIIHBIE MoaubUKaLKU KMCIopoaa
W cepbl. XUMHUUECKHe CBOHCTBa cepbl. CepoBOIOPOL, CTPOCHHE, dhu3uuecKue u
xuMuueckue cpoiicrBa. OKCHABI cephbl KaK IIPe/ICTaBUTENN KHCIOTHBIX OKCH/OB.
Cepnas KucioTa, Qu3uYeckue HW XHMHYCCKHC coiicTBa (0OImHMe Kak
npefcTaBUTeNs Kiacca KHCIOT H cienuduueckue). XHUMUYECKHE peaKiluy,
lexalne B OCHOBE IIPOMBIILIEHHOTO Crnocoba MOIyueHHs CEpHON KUCIIOTHL
[IpuMeHeHue cepHOi KucioThl. Cony CepHOH KUCIOTBI, KaueCTBEHHAs peaKii Ha



cynbbar-non. Haxoxnenue cepsl U €€ COeNMHEHUI B Tpupone. XUMHYECKOE
3arpa3HEHUEe OKpYIKAIoIleW Cpelbl COeIUHEHMIMH Cephl (KHCIIOTHBIE JI0XK[IH,
3arps3HEHHE BO3/IyXa U BOJIOEMOB), CIOCOOBI €ro Mpe0TBPAICHHUS.

OG6mas XapakTepucTuka s1eMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS
ATOMOB, XapaKTepHBIE CTEICHH OKHCIEHMs. A30T, PACIpPOCTpaHCHHE B IIPUPOIE,
usMyecKue U XMMUUIECKHe cBo¥cTBa. KpyroBopoT a3ota B PUPOZE. AMMHaK, ero
(busHUECKre U XUMUYECKHE CBOWCTBA, MOMydEeHHe U IPHMCHEHHME. Conu aMMOHUS,
1X (uU3MYecKue U XMMHUIECKHE CBOMCTBA, IPUMEHEHHUE. KauecTBeHHas peakiysa Ha
HOHBI aMMOHHMS. A30THAs KHCIIOTa, €€ TMoiydeHWe, (U3MIeCKue U XUMHUYECKUEC
cBoficTBa (0Omme Kak IpEeACTaBHTeNs Kiacca KHCIOT H crienugpuIecKue).
Mcronp30BaHWe HUTPATOB M COJieH aMMOHMS B KadyecTBe MHMHEPAIbHBIX
ynobpeHui. XMMUYECKOe 3arpsA3HCHUE OKpYy’KaroIie cpefibl COeIMHCHUAMH a30Ta
(KHCIIOTHBIE JIOXKHM, 3arps3HEHHe BO3JyXa, IOHUBBEL U Boji0éMOB). Dochop,
ajutoTponHsie Momubukamun docdopa, pusHIecKrHe U XUMHECCKHC CBOMCTBA.
Oxcuy pocdopa (V) u dochopHas Kuciora, GPU3UUECKHE U XUMUIECKHE CBOMCTBA,
nonydenue. Micronp3opanue (pocdaToB B KauecTBe MUHEPAIbHbIX ya0OpeHHM.

O6mas xapakTepucThka d1eMeHTOB [VA-rpymnibl. Oco0eHHOCTH CTPOECHHS
aTOMOB,  XapaKTepHblE  CTENeHH  OKMCJIEHWs.  YITIEpOod,  A/IOTPOIHBIE
Mou(EKAIMK, pPACIPOCTpaHeHHe B MPUPOAe, (U3MYECKHe W XUMHIECKAC
cBoiicTBa. Ancop6ims. Kpyrosopor yriaeposa B npupoze. OKCHIBI yrieposa, ux
dusmdeck@e W XUMHYECKHe CBOWCTBA, NEMCTBUE Ha JKUBBIC OPTaHMSMB,
[oJydeHne M TpUMeHeHHe. DKOJNOTHYECKUe MpOONeMBl, CBS3aHHBIC C OKCHIOM
yrnepoga (IV), rumoresa ri00albHOTO TOTEIUICHHA KIMMATd, IAPHUKOBBIN
sddext. YromapHas KUCIOTa U €€ CONH, X (U3HYCCKUEe ¥ XUMUIECKHIE CBOMCTBA,
modydenwe W mnpuMeHeHme. KadecTBeHHas peakius Ha KapOOHAT-UOHEL.
Wcriosnb30BaHre KapOOHATOB B OBITY, MEIHIMHE, MTPOMBIIIICHHOCTH 1 CEIBCKOM
XO35IUCTBE.

[lepBOoHAYANbHBIE OHATHS 00 OPraHUYeCKUX BEIIECTBAX KaK O COCAMHEHITIX
yrineposa (MeTaH, 3TaH, STUJIEH, alleTHNIeH, STaHOI, IIINLEPHH, YKCYCHaA KHCJIOTA).
ITpupoHble MCTOYHHWKH YITI€BOLOPOIOB (yromb, TpPUPOAHBIA Ta3, HedTH),
IPOAYKTH WX Iepepaborku (GeH3uH), MX pOIb B OBITY ¥ TPOMBIIIJICHHOCTH.
[MoHsTHE 0 GHOTOrMYECKH BaKHBIX BEILIECTBAX: XUpax, Oelikax, yrieBonax — 1 ux
pomM B OKM3HH denoBeka. MarepuanpHoe  €IMHCTBO OpraHW4ecKux H
HEOpPraHUYeCcKuXx COeIMHEHUMH.

Kpemumuii, ero ¢Guspueckue H XHMHUYCCKHE CBOMCTBa, I[OJIydyeHHEe U
npumenenue. CoeluHeHMs KpeMHHs B IPHPOZE. O61me mnpencTaBIeHdsT 00
okcune kpemuusi (IV) ¥ KpeMHHUEBOU KHUCJIOTE. CuUnUKaThl, UX UCIIOJIb30BaHUE B
6bITY, B MPOMBILIICHHOCTH. BakHeiiIie CTPOMTENBHEIC MATEpHalb: KepammuKa,



CTEKJIO, IIeMEHT, OETOH, XKeJe300eTOH. [IpoGiiembl 6€30IacHOr0 KCIOIB30BAHUS
CTpOUTEIBHBIX MATEPUANOB B MIOBCEHEBHON KHU3HA.

Xumuueckuii IKCnepumerm:

p3ydeHue o6pa3loB HEOPTaHMYECKMX BEIIECTB, CBOMCTB COJISTHOW KHUCIOTHI,
TpoBeeHHEe Ka4eCTBEHHbIX PEakiyid Ha XJIOPU/-HOHBI 1 HaOFOIeHUE NIPU3HAKOB
WX TPOTEKAHHMS, OIBITHI, OTpakarolue (GU3MYCCKHEe H XHMUIECKHC CBOMCTBA
[AIOFEHOB M WX COeNMHeHu# (BO3MOJKHO WCIONB30BaHHE BUIEOMATEPHATIOB),
O3HAKOMJIEHWE ¢ 00pa3laMu XJIOpHIOB (TAalOTeHMI0B), O3HAKOMIEHHE C
obpasriamu  cepbl W €€  COEAMHCHUAMH (BO3MOYKHO  HCIIOIh30BaHUE
BHI€OMATEPHANOB), HabIOIeHNe TIpoliecca O0yrIMBaHKUA caxapa Moz NeHCTBUEM
KOHIIEHTPUPOBAaHHOH CEpHOM  KHUCIOTBI, H3Y4YCHHE  XMUMHICCKHIX CBOMCTB
pa30aBIeHHON CEpHOW KUCIIOTBI, IIPOBEACHNE KauecTBEHHOMN peakiuy Ha cynboar-
poH u HabMIofeHWe IpH3HaKa e€ NpOTeKaHWs, O3HAaKOMIICHHE C (buznHecKuMU
cBoiicTBaMM a3oTa, Qochopa U HMX COENAUMHEHHH (BO3MOXHO WCIIOJNB30BAHME
BUIEOMATEPHATIOB), 06paslamMy a30THBIX ¥ (GOCHOPHBIX yaoOpeHui, molydeHue,
cobupaHue, paclo3HaBaHWe M H3YYeHHEe CBOKCTB aMMHaka, TMpOBEACHHC
KAaueCTBEHHBIX PeaKiuii Ha WOH aMMOHHS W (ocdaT-HOH U U3YUCHHE NPH3HAKOB
X [POTEKaHusl, B3aUMO/IeHCTBUE KOHLIEHTPHPOBAaHHOH a30THOM KHUCIIOTBI C ME/IBIO
(BO3MOKHO HCIT0JIb30BaHUE BUIEOMAaTEPHUAaIIOB), U3ydeHue Mojienei
KPUCTAIUNIMYECKMX DEISTOK anMasa, rpadura, dbysuiepeHa, O3HaKOMIICHHE C
IpoLeccoM ancopOIHu  pacTBOPEHHBIX BEIIECTB AKTHBMPOBAHHBIM yréM u
YCTPOMCTBOM TIPOTHBOrasa, IMoyueHne, coOupanue, pacro3sHaBaHAe 1 H3YHCHHC
CBOMCTB YIJIEKHCJIOrO rasa, MpoBeIeHHe Ka4yeCTBEHHBIX peaknuil Ha KapOoHAT U
CUNMKAT-WOHBI M W3ydeHWe I[PU3HAKOB WX [POTEKaHMs, O3HAKOMIICHHE C
IPOAYKIMeH CHIMKATHON NPOMBILUICHHOCTH, PELICHAHe JKCICPUMEHTAIBHRIX
3amay 1o TeMe «BakHele HeMeTallTbl U UX COCTMHCHUY.

MeTaJiiibl 4 UX COeTHHEHHS

OG1ast XapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METaJlJIOB Ha OCHOBAHWH
uxX mojiokeHuss B Ilepuonudeckodl cUCTeMe XMMHYECKUX SJIEMEHTOB . .
MenjieneeBa 1 cTpoeHus atomMoB. CTpoenue MeTaioB. MeTajunieckas CBA3h 1
MeTajuIidecKas  KpUCTalIMueckas — pemerka. DNEKTPOXUMUYECKUN  Psill
HATMpsHKEHUH METaJIOB. MdusuuecKkue ¥ XUMUUecKue cpoiictBa MeTtannos. Oomwe
croco6bl TIONyYeHHsl MeTaIoB. IloHsATHE O KOPPO3WMHM METajlloB, OCHOBHEIC
crioco0BI 3amuTel X OT kopposuu. Cruaeel (CTailk, YyTyH, TIOPATIOMUHUMN,
6poH3a) ¥ MX IIPEMEHEHHE B OBITY ¥ IIPOMBIIIICHHOCTH.

[lenounble METalIbl: TOJOXKEHNHE B Ilepuoaudeckoi cucTeMe XUMHIECKHX
snementos JI. VI. MenneneeBa, CTpOGHHE HX aTOMOB, HAXOKIEHHe B IPUpPOJIE.
dusnueckye ¥ XUMHUYECKUe CBOMCTBA (Ha IMpUMepe HaTpUs U kanusi). OKCUIBI U



THAPOKCHIBl HaTpuss ¥ Kamws. [lpuMeHeHHe IINENOYHBIX METalioB M HX
COEIUHEHHUM.

[[[eouHO3eMENBHBIE METAIBl MarHWM ¥ KanblUH: TIONOXEHHE B
ITepromuuecKoll CHCTEMe XMMHYECKHX dJeMeHTOB Jl. N. MenneneeBa, CTpOCHUE
HX aTOMOB, HaXOXAeHUe B pupoje. PU3HUecKue ¥ XUMHUIECKHEe CBOHCTBA MarHUs
M Kamplud. BaxHedimue coeluHeHMS Kanblms (OKCHMI, THIPOKCHI, COIH).
JKécTKkoCcTh BOABI M CIIOCOOBI €€ yCTpaHeHH.

AmoMuHUN: TIonoxkeHne B [leproauyeckoi CucTeMe XUMUIECKUX 3JIEMEHTOB
JI. I. MenpeneeBa, CTPOCHUE aroMa, HaXOXIECHHWE B IPUPOIE. dusngeckue
XUMUYECKHe CBOMCTBa amoMuHus. AMGOTepHbIe CBOMCTBA OKCH/IA ¥ THAPOKCHAA
ATFOMUHHUAL.

Weneso: monoxkenue B [leproMdecKoii cucTeMe XHMUIECKUX 3J1eMeHTOB /1.
1. MeHneleeBa, CTpOGHHE aToMma, HaxXoXeHue B TNpupoje. DusHueckue u
XUMUIecKre CBOMCTBa ixKene3a. OKCHIbI, THApoKcHIb! 1 comn xenesa (II) u xenesa
(III), ux cocTas, CBOMCTBA M ITOJTy4YeHHE.

Xumuueckuil IKCnepuMenm:

03HAKOMJIEHHE C O00pasliaMM MeTAUIOB M CIUIaBOB, HX (H3MIECKUMH
CBOWCTBAMM, H3yYeHHE pe3y]bTaroB  KOPpPO3MHM  METallIoB (BO3MOXHO
HCIIONB30BAHME BHUIEOMATEPHANIOB), OCOOCHHOCTEH B3aWMOJIEHCTBHS OKCHIA
KadblWsd U HATpUsi C BOXOM (BO3MOXXHO HCIIOJIB30BaHUEC BUJIEOMATEPHAIIOB),
JCClIeIOBaHWE CBOMCTB KECTKOM BOJBI, IPOIECCAa TOPEeHMs XKelle3a B KUCIOPOIe
(BOBMOXHO  HCIIOJIB30BaHHE BHIEOMATEPUATIOB), HPHU3HAKOB  [POTEKAHUA
KaueCTBEHHBIX PEaKLyii Ha HOHBI: MarHus, Kaubllysd, allOMHUHNA, IIMHKA, JKeJe3a
(I) u xenesa (III), mexu (II), HaGnrofeHKe U ONKMCAHKE TIPOLECCOB OKPATIMBAHMIA
[UIaMeHH MOHAMM HATpUs, Kaius W Kamblus (BO3MOXKHO HCIIONB30BAHHE
BHIIEOMATEPHUAIIOB), HCCIIE0BaHIEe aM(DOTEPHBIX CBOKHCTB MMAPOKCHAA ATHOMHUHI
¥ TUPOKCH/IA [IMHKA, PellleHre SKCIIEPUMEHTAIBHBIX 3a/[ad 110 TeME «Baxnueiue
METAJIIBI U UX COSIUHEHHUS.

XHMHS H OKpY:Kalolas cpeia

BemectBa ¥ MarepHaibl B IOBCEJHEBHOW JXM3HU 4e€JIOBEKa. be3omacHoe
MCIIONB30BAHME BEIIECTB W XMMMUYECKMX peaknuil B Obity. IlepBas moMOIIp TpH
XUMUYECKUX 0)KOTaX M OTPaBIEHUAX.

XuMuueckoe 3arpssHeHue OKpyKaiomed cpefpl (MpezesbHas AOIMyCcTHMas
KOHIEHTpanys Bemects, Aanee — [IJIK). Ponb XuMuH B PEIICHUH SKOIOTHHCCKHX
poOIeEM.

Xumuuecku IKCREPUMEHIN:

u3ydeHue 06paslioB MaTephaioB (CTEKIO, CIUIABBI METAJLIOB, TOJIUMEpHEIE
MaTepHasl).

Mesicnpeomemmuole céA3U



Peanm3amysi MeXIPEIMETHBIX CBs3el IpY M3ydeHHM XUMUH B 9 Kiacce
OCYIIECTBJISIETCST Yepe3 MCIONb30BaHHe Kak OOIIMX eCTeCTBEHHO-HayYHBIX
MOHSTUHN, TaK U MMOHATHH, SBISIOLUXCA CUCTEMHBIME IS OTACIBHBIX NPEIMETOB
€CTECTBEHHO-HAYJHOI'O I[UKJIA.

OGIMe ecTeCTBEeHHO-HAyYHBIE TOHSTHS: HaydHBIH (GakT, TMIIOTe3a, 3aKOH,
Teopus, aHaNM3, CUHTE3, KiIacCUUKaIMs, [EePUOAUIHOCTh, HaOIONeHNE,
SKCIIEPHMEHT, MOJEeIMpPOBaHue, W3MEpPEHHe, MOJeNb, SBIEHHE, IapHUKOBBIA
3¢ deKxT, TEXHOJIOT U, MaTePUaIIbL.

duzpka: Marepusi, aroM, ONeKTPOH, HPOTOH, HEWTPOH, HWOH, HYKIH],
W30TOIBI, PaJAMOAKTHBHOCTb, MOJEKYy]la, JJIEKTPUYECKH# 3apsil, NPOBOAHUKH,
[IOJTYIPOBOJHKKH, JMANEKTPUKH, (OTOSIEMEHT, BENIECTBO, Telo, OOBEM,
arperaTHOE COCTOSIHHE BEIIeCTBa, ra3, PacTBOpP, PACTBOPHMOCTD, KPUCTAIIAIECKAs
pemérKka, cruiaBbl, (U3UUECKUe BENUYMHBI, €AUHUIBI M3MEPEHHUs, KOCMUYECKOoe
IIPOCTPAHCTBO, TIaHeTHl, 3B&3/b1, CoHile.

Bbuonorus: (orocuHTe3, AbIxaHWe, O6uocdepa, sKOCHCTEMa, MHHEPATBHbIE
y100penysi, MUKPO3JIEeMEHTBI, MaKpO3JIEMEHTHI, TUTAaTe/IbHBIE BEIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEPaNbl, TOPHbIE MOPOILL
ToJie3HbIe MCKOIIaeMble, TOIIIMBO, BOIHBIE PECYPCHI.



ILIAHUPYEMBIE PE3YJBLTATHI OCBOEHUSI INPOI'PAMMBI 11O
XUMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA3OBAHMA

JIMIHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHsS NPOrpaMMBI OCHOBHOrO 00Iero
06pa3oBaHUs JOCTUTAIOTCS B XO[e OOYUeHHS XMMUM B €IWHCTBE y4eOHOU H
BOCIIUTATEIHHOMN JIESTEFHOCTH B COOTBETCTBUY C TPAJUIIMOHHBIME POCCUHCKIMI
COLIMOKYJIBTYPHBIMH U JIyXOBHO-HPABCTBEHHBIMH IEHHOCTSAMHM, IPHUHATHIMH B
o0OIiecTBe TpaBWIaMH ¥ HOpPMaMmH IIOBEIEHMS U CIOCOOCTBYIOT Ipoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATU3AIMU 00yJarOIIUXCSI.

JIM9HOCTHBIE  pe3ylbTaTbl ~ OTPAXKAIOT ~ TOTOBHOCTH  OOyYarOIIMXCA
DPYKOBOJICTBOBATbCSI ~ CHCTEMOW  IMO3UTHBHBIX II€HHOCTHBIX OpHUeHTalui u
pacIFpeHue OMbITa JIeATeIbHOCTH Ha e€ OCHOBE, B TOM YHCII€ B HaCTH:

1) naTpHOTH4YECKOro BOCIIHTAHUSA:

IIEHHOCTHOI'O OTHOIIEHHS K OTeUEeCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
¥ HAy4HOMY HACJE[WIO, IIOHUMAHUS 3HAYEHMS XMMUYCCKOH HayKW B IKH3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAIETH TOCTOBEPHOH uHopmanuen o
IIepeIOBEIX JOCTHKEHHSIX H OTKPHITHSAX MHPOBOH U OTEYECTBEHHOU XUMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOiCTBE MUpa U 00111eCTBa;

2) rpaaaHCcKOro BOCHUTAHMS:

MpefCTaBieHUss O COLMANbHBIX HOpMax M IIpaBUiiaX MEXIMIHOCTHBIX
OTHOLIEHHUH B KOJJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
[ONIe3HOH,  y4eOHOMCCIe0BaTeIbCKOH,  TBOPYECKOM M JpYyrux — BHIAX
eATEeIBHOCTH, TOTOBHOCTH K pa3HooOpa3HoH COBMECTHOM IEeATEIBHOCTA MIpH
BEITIOJTHEHUH ydYeOHBIX, II03HABATENbHBIX 3a/a4, BBIIOIHCHUN XUMHUHYECKHX
SKCIIEPMMEHTOB, CO3/IaHUH yIeOHBIX MPOCKTOB, CTPEMIIEHUS K B3aHMOIIOHMMAHUIO
1 B3aMMOIMOMOINM B Iporecce O3TOH y4eOHOH MHEATeIPHOCTH, TOTOBHOCTH
OIleHMBATH CBO& IIOBEJEHME M [OCTYIIKM CBOMX TOBapHIIEH C TIO3HLHK
HPaBCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS [IOCJIEICTBUM IIOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHHUS:

MHPOBO33peHYeCKHEe IIPECTaBICHNs O BEIIECTBE U XAMHWYECKOU peakiyi,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3sBHTHS HayKH W COCTABILIIOLINC
OCHOBY JUIsl TIOHMMAHHS CYLIHOCTH Hay4HOW KapTHHBI MHUPa, TIPEICTaBICHIA 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3sBUTHsS IPUPOJBI, B3aMMOCBA3SAX HEJIOBEKA €
MPUPOHOM CPENOH, O POJIM XUMHH B ITO3HAHIM STHX 3aKOHOMEPHOCTEH;

TO3HABATE/IbHBIE MOTHBBI, HAIIPABIEHHbIE HA MONydeHHe HOBBIX 3HAHMH IO
XMMHUH, He0OXOJUMBIE NI O0bACHEHUS HabJIOMaeMbIX IIPOLIECCOB U ABJICHUH,
[103HABATEHHON, MHGOPMAIMOHHON U YUTATENbCKOW KyIbTYphl, B TOM HHCIIE
HABBIKOB CAMOCTOSTENbHOH paboThl C y4eOHBIMH TEKCTaMH, CIIPaBOYHOM



NWTepaTypoil, MOCTYNHBIMM TEXHHYECKMMH CPEACTBAME HMH(OPMAIMOHHBIX
TEXHOJIOTHI;

HHTEpec K OOY4eHHIO W MO3HAHMIO, JH0OO3HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMooOpa3oBaHWIO, TMPOEKTHOM M HCCIEN0BATeNIbCKOH
JeSTeNbHOCTH, K OCO3HAHHOMY BBIOODY HAINPaBIEHHOCTH U YPOBHs OOydeHHs B
JalbpHenIeM;

4) dbopmupoBaHHUs KYJILTYPbl 310POBb:

OCO3HAHWE IEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOIIEGHUS K CBOEMY
37I0pPOBBIO, YCTAHOBKHM Ha 370pOBBIl 00pa3 KU3HHM, OCO3HAHHE IIOCNE/CTBUH H
HENpHATHE BPEAHBIX NPUBBIYEK (YIOTpeOIeH s alKorojs, HapKOTHUKOB, KypeHus),
HeOGXOIUMOCTH COOJIIOJEHMsT TIpaBun  Ge30macHOCTH IpH  OOpaileHnu ¢
XUMHUECKUMH BEILECTBAMHU B OBITY U peabHON XKU3HU;

5) Tpy/A0BOIr0 BOCIIHTAHHS:

MHTepec K MPaKTHYEeCKOMY M3YUeHHIO Mpo(eccuii i Tpy/la pasnuiHoro posa,
yBaXKeHHe K TpyAy U De3ylbTaTaM TPYHOBOH [EATEJBbHOCTH, B TOM HHCIE Ha
OCHOBE TIPHMEHEHHs NPEIMETHBIX 3HAHHH MO XWMHH, OCO3HAHHbIH BEIOOD
WHANBHIYaTbHON TPAEKTOPHE MPOJOIDKEH)s 00pa30BaHus ¢ yIETOM JIMIHOCTHBIX
MHTEPECOB ¥ CIIOCOOHOCTH K XUMUH, OOIECTBEHHBIX HHTEPECOB U OTpeOHOCTEH,
YCIIEIIHOM podecCuoHaIbHOM IeITeIbHOCTH ¥ Pa3sBUTHA HeOOXOTUMBIX YMEHHH,
FOTOBHOCTD aJIalITHPOBATHCS B IPOGMECCHOHATIBHON CPEJIE;

6) 7K0JIOrHYeCKOro BOCIIUTAHUS:

9KOJIOTMYECKH Ileiecoo0pa3Hoe OTHOILIEHWE K IPUPOJAE Kak HCTOTHUKY
JKU3HM Ha 3eMiie, OCHOBE €& CyIIeCTBOBaHMS, [IOHUMaHNUE LIEHHOCTH 3I0POBOTO U
GezomacHoro obpa3a JKU3HHM, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
usrveckoMy M TICHXHYECKOMY 3[0pPOBBIO, OCO3HAHHE LEHHOCTH cobmonenus
IpaBuII 6e30IACHOT0 TOBEISHN S IIpK paboTe ¢ BEIMECTBAMY, d TAKKE B CUTyallHsX,
YIPOXKAFOLINX 37J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTU TPUMEHSTH 3HAHMS, MOJIy4aeMble INPU M3Y4€HHU XUMHH, JUL
peleHus 3a1a4, CBA3AHHBIX C OKPYXKaroIleh [IPAPOIHON CPEIOH, IS TIOBBIICHUS
YPOBHSL ~ SKOIOTMYECKOW  KyJIbTYphl, ~OCO3HAHMS rio0anbHOTO  XapakTepa
5KOJIOTMYECKUX MpobiieM W IyTedl MX pelleHus MOCPENCTBOM METOI0B XMMHH,
AKOJIOTHUECKOr0 MBIIUICHHUs, YMEHHS PyKOBOACTBOBATECS UM B MO3HABATENIBHOM,
KOMMYHHMKATHBHOM U COLMATIBHOM IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBHI

B cocraBe MeTanpeIMETHBIX pe3ylbTaToB BBIACIIOT 3HAYUMBIC I
GopMHpOBaHMS MHPOBO33PEHUs — OOIIEHAYYHBIE  IIOHITUA (3akOH, Teopus,
TIPUHIIAIL, THIIOTe3a, GaKT, CHCTeMa, MPOLECC, SKCICPUMEHT 1 npyroe.), KOTOPBIE
MCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEJMeTax M IO3BOJAIOT Ha
OCHOBE 3HAHWI M3 3TUX MPEAMETOB (OPMHPOBATH IIPEICTABICHUE O IeJIOCTHOM



HayJHOW KapTUHE MUpA, X yHHBEPCAlbHbIE yieOHbIE IEHCTBUA (TIo3HaBATEIBHEIE,
KOMMYHHKATHBHBIE, DETyIATHBHBIE), KOTOpble O0OECTeYIHBAOT dhopmupoBaHue
FOTOBHOCTH K CAMOCTOSTEIBHOMY ILIAHUPOBAHHIO U OCYIIECTBIECHHIO y4eOHOM
NESTeNbHOCTH.

IMo3naBaTe/bHbIE YHHBEPCAJbHbIe ydeOHbie JeicTBUS

BasoBbie Joru4yeckue JeicTBHA:

YMEHHS KCIIONb30BaTh NPUEMBI JIOTMYECKOTO MBIIIIEHHS NPH OCBOCHUH
3HAHWH: PACKPHIBATH CMBICT XUMUYECKUX IIOHATHM (BBIICIATE MX XapaKTepPHBIE
IPU3HAKY, yCTAHABIMBATH B3aUMOCBA3b C JPYTMMH MOHSTHSIMHE), HCIONB30BATh
HOHSTUS Ul OOBSICHEHUS OTAETBHEIX (hAKTOB U SIBIEHUH, BEIOMPATh OCHOBAHUS U
KpUTEpUH Ui KIacCU(pUKAIUK XMMUYECKHX BEIIECTB M XMUMHYECKHUX peaxkuui,
yCTaHABJIMBATH TPUYMHHO-CIIEJICTBEHHBIE CBS3H MEXIy OOBEKTaMH H3yH4CHH,
CTPOUTH JIOTHYECKUE PacCyKIeHus (MHIYKTHBHBIE, JIENYyKTHBHBIC, IO aHAaJIOTUN),
JIeJIaTh BEIBOJBI U 3aKIIFOYEHHUS,

yMeHMe [pPUMEHSTh B IIpollecce TIO3HAHMA TIOHSTH (mpexMeTHBIE U
MeTaIpeIMEeTHEIE), CAMBOIHYECKHE (3HAKOBBIE) MOJIEITH, HCIIONB3YEMBIC B XUMHUH,
Ipe06pPa30BLIBATE [IHPOKO NPUMEHsAEMbIE B XUMHU MOJICTILHBIC IPEACTABICHUA —
XAMPAYecKHi 3HAK (CMMBOJN 3JIEMEHTa), XUMHUYecKas (QopMmyla M ypaBHEHHE
XUMUYECKOH PEeaKIiy — MPH pEelleHr: y9eOHO-II03HABATENbHBIX 3a/1at, C yUETOM
STUX MOJENBHBIX IMPEICTaBICHUH BBIABIATE M XapaKTepU30BaTh CYIIECTBEHHLIC
TPU3HAKK M3y4aeMBIX 0OBEKTOB — XMMUYECKHMX BEIIECTB U XUMHIECKUX peaxIuii,
BBIABJISTH  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIC — CBA3SM M
IIPOTUBOPEYHS B U3y4aeMbIX [poLeccax U ABICHUSIX.

BasoBble HecJIeA0BaTEIbCKHE 1eHCTBHA:

yMEeHHE MCIIONb30BaTh IIOCTaBJIEHHBIE BOIPOCH B KaueCTBE MHCTPYMEHTA
[IO3HAHMS, @ Taloke B KauyeCcTBE OCHOBBI i (POPMHPOBAHHS TIUIOTE3BI IO
[IpOBEpKe MPaBHILHOCTH BBICKA3BIBAEMBIX CYIKICHHUM;

npuoGpeTeHre OIBITa 110 IUIAHMPOBAHWIO, OPraHW3allid M IPOBEACHHIO
yYEHMYEeCKHX OKCIEPHMEHTOB, yMeHWe HaOJronaTh 3a XOJOM IMpouecca,
CaMOCTOSITENIFHO TIPOTHO3UPOBATH ero pesylbTaT, (popMyIHpOBATH 0000111eHUs |
BBIBOJIBI 110 Pe3yIbTAaTaM IPOBEIEHHOTO OIBITA, UCCIIEOBAHUS, COCTABILTE OT4ET
0 TIpojieaHHON padoTe.

Pa6ora ¢ uHpopmManHeii:

yMeHHe BBIOMpATh, AaHAIM3UPOBATE M WHTEPIPETHPOBATH nH(OpPMAIUIO
pa3IMYHBIX BUZOB U (OPM MPeACTABIECHHS, MOTyqaeMylo U3 PasHbIX MCTOYHUKOB
(HayqHO-TIONYAPHAs IMTEpaTypa XWMHYECKOrO COAEPXKaHHA, CIPABOMHBIC
nocobusi, pecypchl VIHTepHETa), KPUTHYECKH OLECHHMBATH MPOTHBOPEUMBYIO H
HEI0CTOBEPHYIO HH()OPMAIIHIO;



yMeHHe MPYMEHSTh Pa3IMYHbIE METO/bI M 3alpOChl NPH MOWCKE K otbope
vHGOPMAIIY U COOTBETCTBYIONIMX [aHHBIX, HEOOXOMMMEIX I BBIIOTHEHHU
y4eOHBIX U [TO03HABATEIbHBIX 387124 ONpe/Ie/IEHHOrO THIIA, prOOpeTeHne ONbITa B
OGIAaCTH  WCIONB30BaHMS  MH(GOPMAIMOHHO-KOMMYHHUKATHBHBEIX — TE€XHOIOTHH,
OBJajieHye KyJIbTypOi aKTUBHOTO MCIOJIE30BaHS PA3INYHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOSITENIBHO BHIOHPATh ONTHMAIIBHYIO (JOpPMY Ipe/IcTaBiIeH s HHPOpMALIH U
WIUTIOCTPUPOBATh pellaeMble 3a7add HECIOXHBIMH CXeMaMH, JuarpamMMamy,
npyrumu hopmamu rpadUKd 1 MX KOMOUHALMAMHY;

yMeHHe MCIONb30BATh W AHAIM3MPOBATE B Tpouecce yd4eOHOH U
HCCIIEOBATENBCKOM J1eATeIbHOCTH WHGOPMAIMIO O BIMSHHUH IPOMBIIIEHHOCTH,
CeNbCKOTO XO3SHCTBA M TPAHCIOPTA HA COCTOSHME OKPYXKAroIeH MpPHUPOIHOH
Cpepbl.

KoMMyHHKATHBHbIE YHHBePCalbHbIe y4eOHble AelcTBHSA:

yMeHMsI 3a7aBaTh BOIpPOCHL (B XO[e JAuagora H (Wnmm) [OHUCKYCCHUM) IIO
cymecTBy  oOCyxknaemMoi — TeMbl, (OpPMYyIHpOBAaTE  CBOM  MPEITIOKCHHA
OTHOCHTENLHO BBIIIOJHEHUS TIPEITI0KEHHON 3a1a9H1;

yMeHHs ~ [pEICTaBlATh  IOJy9YeHHbIE  PE3yJbTaThI [I03HABATENIbHOM
NeATeNbHOCTH B YCTHBIX ¥ IIMCBMEHHBIX TEKCTaX; JejaTh IPEe3CHTALMIO
pE3yJIBTATOB BBITIONHEHMS XMMHYECKOrO SKCIEPUMEHTA (J1abopaTOpHOro OIIBITA,
na6opaTopHO paboTHI IO UCCIEN0BAHUIO CBONCTB BEILECTB, y4eGHOro MPOeKTa);

yMeHHs y4eOHOro COTpyJHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
[IO3HABATEIBHOM M  MCCIENOBATENbCKOW  JeATEIbHOCTH  NpU  PEIICHUH
BO3HUKAIONMX Tpo6JeM Ha OCHOBe yuéTa OOIIMX HMHTEPEcOB W COracoBaHMA
nosuiwi (06cyxkIeHns, OOMEH MHEHHSIMM, «MO3TOBBIE INTYPMbD), KOOpJAMHAIINA
COBMECTHBIX IEHCTBMI, ONpeleleHue KpUTEPUEeB TII0 OIEHKE KadeCTBa
BBITIOJTHEHHOM paboTHl U APYTHE).

PeryJsiTHBHBIE YHHBepcaIbHbIe yueOHbIe JeHCTBHSA:

yMEHHE CaMOCTOSTEIbHO OMNpENeNsTh Leld AEATENbHOCTH, ITAHMPOBATD,
OCYILECTRIATh, KOHTPOJIMPOBATh ¥ MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
eSITeIbHOCTS, BRIOUpaTh Haubosee S QeKTHBHbIE CIIOCOOBI PeIICHHS y4eOHBIX U
[IO3HABATENBHEIX 3a1ad, CaMOCTOSTENIBHO COCTaBIsITh MM KOPPEKTUPOBAThH
TIPE/IIOXKEHHBIA  AITOPUTM JISUCTBUM TIPU  BBIMOTHCHHUH 3afaHiii ¢ y4€ToM
TIONTyueHMs] HOBBIX 3HAHMH 00 HM3ydaeMbIX 00BEeKTax — BeIecTBax M pPeaKIusiX,
OLHHBATH COOTBETCTBHE IOJYYEHHOIO pesyjibTaTa 3asBICHHOW LEJH, yMCHHE
MCITIONB30BATh U AaHATM3UPOBATh KOHTEKCTHI, Ipe/iaraéMbie B yCJIOBHH 3a/laHui.

NMPEJMETHBIE PE3YJIbTATBI

B cocraBe IpeIMETHBIX Ppe3ylbTaToB IO OCBOCHHIO 00s13aTeIBEHOTO
coflepKaHusl, YCTAaHOBIEHHOTO JaHHOM denepanbHOi pabouell TPOrpaMMoi,
BBIJIEJISIFOT; OCBOEGHHBIE OOYJAIOIIMMHCS HAay4YHbIC 3HaHHA, YMEHMA W CI0CcO0BI




neiicTBuii, crenmduUecKkue IS IpPeAMETHOM obnactd «XHUMUS», BHIBL
NMEATENBbHOCTA 110  TOJY4eHHI0 HOBOIO  3HAHHUSA, €ro  HUHTeplpeTaluH,
npeo6pasoBaHMUIO ¥ IPUMEHEHHIO B Pa3IM4YHBIX Y4eOHBIX U HOBBIX CUTyallUsAX.

K xoHIly o6ydeHus B 8 KJiacce IpeMETHBIE Pe3yIbTaThl Ha 0a30BOM ypOBHE

TIOJKHEI OTPaKaTh CHOPMHUPOBAHHOCTE y 00yJaIOIIMXCS yMEHHIH:

e DAaCKPBIBATH CMBICI OCHOBHBIX XMMHYECKHX TOHATHH: aTOM, MOJIEKYJa,
XAMHAYECKHAM DIIEMEHT, MPOCTOE BEIECTBO, CIIOXHOE BEIIECTBO, CMECh
(omHOpOIHAs W HEOJHOPO/IHANA), BAIEHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJIsIpHAsT Macca, KOJIUYeCTBO BEIIeCTBa, MOIb, MOJIApHas Macca,
MaccoBas OISl XUMUYECKOTO 3JIEMEHTa B COEAUHEHUHU, MOJISPHBIHA 00BEM,
OKCHUJ, KHCIIOTAa, OCHOBaHWE, COJIb, DIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHCIIEHHUS, XUMHUUYECKas peakius, KIacCHGHKaLMs peakiluii: peaKluu
COENIMHEHMs, peakIM¥ pa3loKeHHUs, peakluud 3aMeIleHus, peaKluun
oOMeHa, 9K30- M IHJIOTEePMHUYECKHE PeaKiuy, TEMI0BOH ekt peakiuy,
AP0 aroma, SJIEKTPOHHBIM CIIOW aroma, aToOMHasd opOuTaine, paauyc
aToMa, XMMHUYECKas CBS3b, MOJIApHAs W HEMOJIsipHAs KOBAJIGHTHAs CBA3b,
WOHHAs CBA3b, MOH, KaTHOH, aHWOH, pPacTBOp, MaccoBas NOJId BEIIEeCTBA
(mporeHTHAs! KOHIIEHTpAIKs) B PACTBOPE;

o HMUIIOCTPHPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKAX TIOHATHH M
[IPUMEHSIT 9T TIOHSTHS [PY ONKCAHHH BEIIECTB U MX NpEeBpalleHHH;

e WCIIONB30BATH XWUMHYECKYI0 CHMBOIMKY JUIS COCTaBJIeHHs (QOpMyT
BEILIECTB ¥ YPaBHEHUI XUMHIECKUX PEaKiui;

e OIpesensTh BAIEHTHOCTh aTOMOB 3]IEMEHTOB B OMHAPHBIX COENMHEHWSX,
CTelleHbh  OKHCIGHUS  3JEMEHTOB B  OMHapHBIX  COGIMHEHUIX,
MPUHAIEKHOCTh BEIIeCTB K ONpeAenEHHOMY Kiaccy COeIVHEHUN 110
dopMynaM, BHI XUMWUIECKOW CBA3U (KOBAICHTHAas U UOHHAs) B
HEOPTaHUYECKHUX COEIUMHEHHUSX;

e packpeiBaTh cMmbicn [lepuogudeckoro 3aKoHa J. W. Menzneneena:
IeMOHCTPHPOBaTh I[OHMMAHHE IIEPUOJMYECKON 3aBUCHMOCTH CBOMCTB
XUMHYIECKHX 3JIEMEHTOB OT WX TOJOKeHHs B IlepuonuecKon CucTeMe,
3aKOHOB COXPaHEHMs] MAacChl BEINECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOIIEKYJISIPHOT'O yIeHH s, 3aKoHa ABOTazIpo;

o ONHCHIBATH W XapaKTepu3oBaTh TaOMUIHYIO (opmy IMepuonuyeckoi
CHCTEMBI XWMHYECKHUX OJJIEMEHTOB: pasiM4vaTh TMOHATHA «TJaBHAA
noarpynmna (A-rpynna)» u «rnobo4Has MoArpymnna (B-rpynmna)», Maibie U
GOoJIBIIAE TIEPHOIBI, COOTHOCHTh O0003HAUCHUHA, KOTOPBIC HMEIOTCA B
tabmune «Ilepromudeckas CHCTeMa XUMHYECKHX SJICMEHTOB . N
MeHnaeneeBa» C YHCIOBBIMH XapakTepUCTUKaMH CTPOCHUS aTOMOB



XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, ollilee YKCio dIEKTPOHOB
¥ pacrpeiesieHue UX 110 SIeKTPOHHBIM CIIOSIM);

o KIaccH(MUIMPOBATh XUMUUECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBa,
XUMHUECKME peakiuy ([0 4YMCciIly M COCTaBy y4YacTBYIOHNIMX B peaKinu
BEILECTB, 110 TEIIOBOMY 3P HEKTY);

o XapaKTepHu30BaTh (ONMUCHIBATH) OOIIME XMMUYECKHE CBOHCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TIOATBEPK/Ias ONMCAHUE IPUMEPaMH MOJIEKYIISIPHBIX
ypaBHEHHH COOTBETCTBYIOLINX XUMHYECKUX PeaKIuii;

e IIPOrHO3MPOBATH CBOWCTBA BENIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOTO
cocTaBa, BO3MOYCHOCTM TIDOTEKAHWsI XMMHYECKUX TIpEeBpalleHud B
pasIUIHBIX YCIOBUSIX;

e BBIUHCINTH OTHOCHUTENBHYIO MOJEKYISPHYIO H MOIAPHYH  MacChl
BEIECTB, MACCOBYIO JIOJNIO XHMHYECKOTO dlieMeHTa 10 (opmyrne
COeMHEHMsI, MACCOBYIO [OJIO BEIIECTBA B PACTBOPE, POBOJUTE PACUETHI
10 YPaBHEHUIO XUMHUUECKON peaKIuy;

o IIPEMEHSTH OCHOBHBIC OIEPAIIH MBICIHTENEHON NEIATENBHOCTH — aHalM3
W CHHTE3, CpaBHEeHHe, 0000IIeHHe, CUCTeMaTH3aluio, KJ1acCHU(DUKALUIO,
BEISBJICHME MPUYMHHO-CIIEICTBEHHBIX CBA3EHM — IUIs M3y4EeHMsS CBOHCTB
BEIIECTB W XUMMYECKHX peakiuil, €CTeCTBeHHO-Hay4HbI€ METOMbI
[IO3HAHUS — HAOIIONEeHHWe, W3MEpPEHUEe, MOJICIMPOBAHUE, SKCIECPUMEHT
(peasibHBIN ¥ MBICTIEHHBIH);

o CNeOBATH TPABHIAM  TIONB30BAaHHS  XHMHMYECKOH  MOCyJIoH X
nabopaTopHEIM 00OpYyIOBaHMEM, a TaKKe MpaBUilaM obpareHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKLHUSMH 110 BBIIIOTHEHHIO
1abopaTOpHBIX XMMHYECKMX OIBITOB IO TIONYYEHHIO H coOupaHuio
razoo0pasHeIx BellecTB (Bomopona H KHUCIIOpOa), IPUTOTOBICHHUIO
pacTBOPOB C OINpe/IE/IEHHOH MAacCOBOM JIojiel pacTBOPEHHOI'O BEIIECTBA,
[UIAHAPOBATH ¥  TPOBOJWTH ~ XUMHYECKME  OKCNCPUMEHTBI IO
PACIO3HABAHHMIO PACTBOPOB WIENOYCH U KUCIIOT € IOMOIIBIO HHAMKATOPOB
(maxmyc, peHoI(TaNeHH, MCTUIOPAHK U Ipyrue).

K xoHiy oOydenus B 9 Kkjiaacce MpeIMETHBIC Pe3yJIbTaThl Ha 0a30BOM ypOBHE

JIOIDKHBL OTPaXaTh cOpMHUPOBAHHOCTh y 00y4aroIIMXCs YMEHUH:

e PpACKpBIBATH CMBIC] OCHOBHBIX XHMHIECKHX MOHSATHIA: XUMWYECKUN
SIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHHOH, TMpPOCTOE BELIECTBO,
CIIOMKHOE BEIECTBO, BaJIEHTHOCTh, JJIEKTPOOTPHUIATEIHHOCTD, CTCICHD
OKWCIICHHS, XMMUYecKasi PeaKiis, XMMHUYecKas CBi3b, TeIIOBOH addext
peaKkiMM, MOJb,  MONAPHBIH  00BEM,  pacTBOp,  JJEKTPOIMTEL
HEIeKTPOIUTEL, SJIEKTPOITUTHYECKas AMCCONHMALMS, peaKiui HOHHOTO
oGMeHa, KaTamu3aTop, XMMHMYECKOoe paBHOBecHe, oOpaTuMble U



HeoOpaTHMble pEaKIWH, OKHMCIHMTEIbHO-BOCCTAHOBUTENBHBIE pEaKIUH,
OKWCJWTENIh, BOCCTAHOBHTENIb,  OKHUCIEHHE W  BOCCTAHOBJICHHE,
a;IoTpornus, amM(pOTepHOCTb, XMMHUYECKas CBA3b (KOBaleHTHAs, MOHHAs,
MeTalipdeckas), KpUCTaJulideckas pellérka, KOppo3us MeTallloB,
CIIaBBl, CKOPOCTh XHMMHWHYECKOW peaKiMu, TMPe/IeNbHO JoMyCcTUMast
xourentpanus 11K BemecTsa;

WITIOCTPHPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKHX MOHATHH |
IPIMEHSATH 3TH MOHATHS IIPY OIIMCAHUH BENIECTB U UX NPEBPAIICHNUH;
HCIIOJb30BaTh XWMUYECKYI0 CHMBOJIMKY JUIS COCTaBJIEHUS (QOpMyI
BEIECTB U yPaBHEHHUN XUMUIECKUX PeaKIIuu;

OTIpe/ieNATh BAJIEHTHOCTh M CTENIEHb OKUCIICHUS XUMUIECKNX JIEMECHTOB B
COeWHEHUNX pAa3IMIHOr0 COCTaBa, MPUHAAIECKHOCTE BEIIECTB K
omnpeIeIEHHOMY KIIacCy COEIMHEHHH I10 dopmynam, BHI XHMHUYECKOH
cBi3M (KOBaJlleHTHAs, WOHHAs, MeTalIM4YecKkas) B HEOPraHMIeCcKHX
COeMHEeHMSX, 3aps/] MOHA 110 XMUMHYecKoi Qopmyiie, XapakTep Cpelbl B
BOJHBIX PACcTBOPAX HEOPraHUYECKHUX COCMHEHMH, THII KPUCTAIUIMYECKON
peléTKY KOHKPETHOTO BEIEeCTBa,

packpeiBaTh cMbici Ileproaudeckoro 3aKoHa . . Mengeneesa H
NIEeMOHCTPHpOBATh €ro IOHMMaHWe: OIUCHIBATE M XapaKTEpU30BATH
TabnuuHyo (Gopmy [lepHOAMHYECKON CHCTEMBI XMMHUYECKHX 3JICMEHTOB:
pasnuyaTh IOHATHSA «IJaBHas IOATpyIIa (A-rpymnma)» # «m00o4YHas
noxrpymma (B-rpymma)», Manbile d OONbIIME MEPHOABL, COOTHOCHTDH
0603HAYEHMS, KOTOpHIE MMEIOTCSi B TIepHO/IMHYECcKod Tabimie, ¢
YUCIIOBEIMU  XAPaKTEPUCTUKAMU  CTPOCHHS ~ aTOMOB  XHUMHHCCKHX
5]eMEHTOB (cocTaB ¥ 3apsy Anpa, oOiiee 4YHCIO SIEKTPOHOB H
pacrmpesiefleHie HX T0 3JEeKTPOHHBIM crosiM), OOBSCHATH 0OOIIHUEe
3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB DJIEMEHTOB M HX COeIMHEHUN B
npezienax MalbiX [EPHOOB U TVIABHBIX MOATPYIIl C y4ETOM CTPOCHHMS MX
aTOMOB;

KaccuGUIMPOBATh XUMHYECKHE SJIEMEHTBI, HEOPraHUIeckue BEIECTBa,
XAMUYECKHe peakiuy (M0 YHCITy M COCTaBy y4JacTBYIOIIMX B PeaKilii
BEIeCTB, 10 TEIoBoMY (Q{eKTy, 0 M3MEHEHUIO CTeNeHEH OKMCICHNUS
XAMHYECKHX 3JIEMEHTOB);

XapaKTepu3oBarh (OIMHCHIBATE) OOIIHE H crienu(UUecKue XUMHUIECKUe
cBOMCTBa npol:'rmx M CIIO)KHBIX BEIECTB, IOJATBEPXKIAsi ONHCAHKE
TIpyUMepaMi MOJIEKYJISIPHBIX M HMOHHBIX ypaBHEHHH COOTBETCTBYIOIINX
XUMHWYECKHUX PeaKIyi;

COCTABISITH yPABHEHWs OIEKTPOJIMTUYECKOM  MCCONMAIMA  KHUCIIOT,
mesioueii ¥ cone, MoaHble U COKpamEHHbIE YPaBHEHHA peaxIii HOHHOI'O



