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NOSACHUTEJBHAS 3AIIMCKA

[IporpaMma [0 XWMHHM Ha YPOBHE OCHOBHOTO obmero 00pazoBaHUsA
cocTaBieHa Ha OCHOBe TpeOOBaHMM K pe3ylbraTaM OCBOCHHA OCHOBHOM
06pazoBaTeIbHOM IporpaMMbl OCHOBHOI'O 061mero 06pa3oBaHus, IPEICTABICHHBIX
5 ®rOC 000, a Takke Ha OCHOBe (eepanbHOH paboueil IpPOrpaMMsbl
BOCIIUTAHMS U ¢ yY4ETOM KOHIEIIUY MIPEroaaBaHus yueGHOTO TpeaMeTa «XUMHI»
B 00pa30BaTEIbHBIX OPraHU3alUIX Poccuiickoit @enepalii.

[IporpaMma MO XHMHH HafT NPENCTABICHHE O HEIX, o0Iell CcTpaTerun
oOydeHus, BOCIHMTAHWS U Pa3BUTHA 00y4aromuxcs CpeAcTBaMU ya4eOHOTro
mpeaMeTa, — yCTAHABIUBAET o0s3aTeNlbHOE  [IPEeIMETHOEe  COIEpIKaHue,
[Ipe/[yCMaTpUBaeT pAacTpeeleHHe ero mo KiaccaM H CTPYKTYpUpPOBaHHE IIO
paszenaM M TeMaM TpOrPaMMBI TO XMMHUH, ONPEACIACT KOJIMYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEePUCTUKH COJIEpKaHus, PEKOMEHTyEMYIO
[IOCIIC/IOBATENGHOCTE ~ M3yYeHHs XUMHH C  YIETOM MEXIPEIMETHBIX U
BHYTPHMIIPEIMETHBIX ~ CBS3¢H, JIOTMKH yueGHOro  IIpoIecca, —BO3PACTHBIX
ocoGeHHOCTel  OOYHalOIMXCsl, OIpeNleNsieT ~ BO3MOXKHOCTH  HpeAMeTa pid) it
peanuzaiiy TpeOOBAHUK K pe3ysbpTaTaM OCBOCHHA OCHOBHOM 00pa3oBaTeNbHOM
TIpOrpaMMbl Ha ypOBHE OCHOBHOI'O 06Imero 06pa3oBaHus, a TakKe TPeOOBAHHH K
pesynbTaraM oOydeHus] XUMUU Ha ypOBHE [esiell W3yUeHus [IpeMeTa 1 OCHOBHBIX
BAIOB y4eOHO-TIO3HABATENBHON JEATEIBHOCTH 00ydaroIerocs IO OCBOEHHUIO
y4ueOHOTO COJIEPIKAHNU.

3HaHHe XHMHM CIyXHT OCHOBOM Ui (HOPMUPOBAHMS MHPOBO3SPEHHA
0GYHAIOIIErocs, ero TPECTaBICHAI O MaTepHAIBHOM eIMHCTBE MUpa, BaXHYIO
posb UrparoT (GOpMUPYEMBIE XuMHell TpelCTaBlIeHus O B3aUMOIPEBPAIICHIAX
SHEpruy M 00 SBOIIOIMH BEIIECTB B NPUPOAC, O HMyTAX penteHns To0ambHBIX
po6eM YCTOWJMBOTO Da3sBUTHs 4EI0BEICCTBA — CBIPhEBOM, DHEPTETHYECKOH,
UIIEBOH ¥ 3KOJIOTHIECKoN 6e3011acHOCTH, npobiieM 3[paBOOXPaHEHUS.

M3ydueHre XUMUU:

CIIOCOOCTBYET — peain3aluu BO3MOJKHOCTEM [T~ CaMOpasBUTHA M
(hOpMHUPOBaAHUS KyIbTYpPBI IMIHOCTH, ed obmmelt ¥ pyHKIMOHAIBHONU TPaMOTHOCTH,;

BHOCHT BKIai B (OPMHUPOBAHHE MBILIUICHAS ¥ TBOPIECKHUX CIIOCOOHOCTEH
oOydJaromuxcs, HaBBIKOB  HX caMOCTOATETbHON  y4eOHOM  JeATeNbHOCTH,
SKCIIEPUMEHTANBHBIX U HCCIIENI0BATENIBCKIX yMeHu}, HeoOXOOUMBIX Kak B
[TOBCEAHEBHOM KA3HHU, TaK U B poheCCHOHATBEHON AeATENIBPHOCTH;

AHAKOMUT CO CHelM(HUKOH HayqHOTO MBIIUICHUSA, 3aKIaibIBACT OCHOBAI
[(€JIOCTHOTO B3[JIS/IA Ha €IMHCTBO TIPUPOJIBI U HEIIOBEKa, ABJACTCA OTBETCTBEHHLIM
sTanoM B GOpMUPOBAHUU eCTeCTBEHHO--HAYYHON rPaMOTHOCTH 00yJaoIMXCs;



CcrIoco6CTBYeT (DOPMUPOBAHMIO IEHHOCTHOTO OTHOLICHHA K €CTECTBCHHO-
-HAyYHBIM 3HAHHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B OKOJIOIMYECKOe
o6pa3zoBaHue 00yJarOIIIXCA.

JlaHHBIe HATpaBiIeHus B OOy4CHMM XUMHH ofBecreunBaroTCs CrelnOuKoi
cojepKaHus ~ ydeOHOro  IpenMera, KOTOpBIA  SBIIETCS — TearOrUYeCKH
aJIAITHPOBAHHBIM OTpaKeHHeM 6a30BOH HAyKH XUMUHU Ha onpezesEHHOM JTare e€
pa3BUTH.

Kypc xumMua Ha ypOBHE OCHOBHOTO ob61ero obpa3oBaHUs OPUEHTUPOBAH Ha
OCBOeHHe OOYYAOIIUMHUCA CHCTEMBI MEPBOHAYAIBHBIX TIOHATHH XWUMUH, OCHOB
HEOpTaHMYECKOH XHMHM M HEKOTOPBIX  OTACJIBHBIX 3HAUMAMBIX  TTOHATHH
OpPraHNYeCcKON XUMUN.

CTpyKTypa COIepKaHWsi IPOrpaMMbl 10 XHMHH copMUpOBaHA HA OCHOBE
CHCTeMHOTo Tomxona K eé m3ydenuro. ColepiKaHue CKIIAIbIBACTCA U3 CHCTCMBI
[OHSTUN 0 XMMHYECKOM 3JIEMEHTE ¥ BEIIECTBE U CHCTCMBI MOHSATHAN 0 XUMHUECKON
peaxiuu. OGe 3T CHUCTEMBI CTPYKTYPHO OpraHu30BaHbl [0 PHHIHAITY
[TOCJIeIOBATEILHOr0 Pa3BUTHA 3HAHWK HA OCHOBE TCOPETHHECKUX IpenCcTaBICHAH
pa3HOro ypOBHSL:

— ATOMHO--MOJICKYJIIPHOTO yIeHHS KaK OCHOBBI BCET'O €CTECTBOSHAHIA,

— Tepuomyeckoro 3akona JI. V. Menneneesa kak OCHOBHOTO 3aKOHAa XUMMUH,

— y4eHus O CTPOCHUY aToMa 1 XUMUYECKON CBS3H,

— mpencTaBieHHH 00 3JIEKTPOIMMTAYECKOM ~[MCCOLMAlnK  BCIIECTB B
pacTBOpax.

TeopeTHueckue 3HAHHA PACCMATPUBAIOTCA Ha  OCHOBE SMITAPUYECKU
TOJIy9eHHBIX X OCMBICTICHHBIX (AKTOB, Pa3BUBAIOTCA [IOCIIEIOBATENIBHO OT OJTHOTO
YypOBHSL K Jpyromy, BBIIOJIHSA dyHKIEY OOBACHEHMS K MPOTHOZHPOBAHMA
CBOMCTB, CTPOGHHSA U BO3MOXHOCTEH IMPaKTUHECKOTo NPUMEHCHHA H [IOJTyIEeHUS
M3yYaeMbIX BEIECTB.

OcBoeHHE MPOrpaMMBEI IO  XHMUH croco0cTByeT  (POPMHUPOBAHMIO
IPEJICTABIECHAS O XMMUICCKOH COCTABJISFOIIE HaydHOM KapTHHBI MHUpPa B JIOTHKE
e€ CHCTEMHOM MPHUPO/BI, LIEHHOCTHOIO OTHOWIEHWS K HAyTHOMY 3HaHUIO U
MeTo/[aM TO3HaHWA B HayKe. VI3ydeHHe XMMUH IPOHCXOAHT C [IpUBJIeYEHHEM
3HaHMH W3 paHee W3YHUCHHBIX yYeOHBIX MpPEIMCTOB: «OKpyXarolmuid  MHUP»,
«Broorus. 5—7 kinaccek» U «PusHKa. 7 KIaccy.

[Ipy W3yYCHHH XUMUM HPOUCXOMUT GopMHUpOBaHUE 3HAHHH OCHOB
XPMMYEcKOl HayKH Kak 00JacTH COBPEMEHHOIrO eCTCCTBOSHAHHA, [IPAaKTHYECKON
JeSTeIFHOCTH UeloBeKa M Kak OFHOro M3 KOMIIOHCHTOB MHUPOBOH KyJIBTYPHL.
3ajaua y4eOHOTO IpeaMeTa COCTOUT B (QOpPMHUPOBAHUK CHCTEMBI XHMHICCKHX
3HAHWN — BaKHEHIIHX QAKTOB, IOHATHH, 3aKOHOB ¥ TEOPETHIECKUX IOJIOKESHUH,
MOCTYIHBIX O06OOLICHHE MHPOBO33PEHYECKOro  XapaKrepa, A3plKa HayKH, B



NpUOOIIEHHH K HaydHBIM METOJaM TIO3HAaHWS IIPH H3YYECHHWHM BEIICCTB H
XMMHYECKUX PeaKinii, B OPMUPOBAHHUE U Pa3BUTHH MO3HABATENBHBIX YMCHUH U
UX TpUMEHEHWH B Yy4eOHO-NIO3HABATENBHON U y4eOHO-HCCIIeJ0BATENBCKON
NesTeNbHOCTH, OCBOGHMH MpaBWil 0Oe3omacHoro oOpaimleHus C BeIeCTBAMHU B
[TIOBCETHEBHOM KU3HU.

[Ipu M3y4eHWH XWMHM Ha YPOBHE OCHOBHOTO OOmIEro 00pa3soBaHMA BAKHOE
3HaUYeHHUe IPUOOPETH TaKue IeNH, KakK:

— (OpMHpOBaHHE HWHTEJUIEKTYalbHO PAsBUTOM JIMYHOCTH, TOTOBOH K
caM006pa30BaHHI0, COTPYIHUYECTBY, CAMOCTOSATENIBHOMY IPHHSTHIO PEIICHHUH,
CITOCOOHOM aganTUPOBaThCs K OBICTPO MEHSIOIIAMCS YCIIOBUAM XKU3HH;

—  HampaBIeHHOCTh OOydeHHMs Ha  CHCTEMaTHIeCKOe IPUOOILIEHUE
06ydaromuUXCcs K CaMOCTOSTETBHOM IMO3HABATCIbPHON JEATENbHOCTH, HayIHBIM
MeTOaM TO3HaHWS, (OPMUPYIOIIMM MOTHBAIMIO M DPA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecreueHre YCIOBHH, CIIOCOOCTBYIOMIX IPHOOPETEHHIO 00y HatoIIIMHCS
OTIBITa Pa3HOOOPA3HOM [ESTENPHOCTH, IMO3HAHWS W CaMOTIO3HAHUS, KIIOHUEBBIX
HaBBIKOB (KJTIOUEBBIX KOMIICTCHIIMH), MMEIONIMX YHHBEPCAbHOE 3HAUCHHE A
Pa3IUYHBIX BUIOB JeITEIFHOCTH;

—  dopmupoBanue o00mel GYHKUMOHAIPHOH U eCTeCTBEHHO-HAYIHOU
rpaMOTHOCTH, B TOM UHCIE€ YMEHWH OOBACHATE M OLCHMBATE ABICHUI
OKPY’KAIOMIETO MHpPa, HCIOIB3ys 3HAHHS M OIBIT, MOJTYYESHHBIS HPH M3YHECHAN
XMMWM, NPUMEHATH HX TP DEILICHHH MpobieM B IOBCEJHEBHOM JKM3HU M
TPYAOBOH JEeATEITHPHOCTH;

—  QopMupoBaHue y OOyYaroUMXcs TyMaHHCTHICCKHX OTHOIIECHUH,
[TOHMMAHMS IIeHHOCTH XMMUUYECKMX 3HaHHM A BEIPAOOTKH OKOJOTMHYECKH
11eJIecO00Pa3HOro TOBeAeHHs B OBITy ¥ TPYHNOBOH JEATENBPHOCTH B IHEIAX
COXpaHEeHHUs CBOETO 30POBbSI X OKPYKAFOIeH IPUPOHON CPENIBL;

— pa3BUTHE MOTHBALMU K OOYUEHHMIO, CIOCOOHOCTEH K CaMOKOHTPONIO H
CAMOBOCIIMTAHMIO HA OCHOBE YCBOEGHMS OOIeYeNOBEYEeCKHX —LEHHOCTEH,
[OTOBHOCTH K OCO3HAHHOMY BEIGOPY MpOQWISL W HAIPABIEHHOCTH AajlbHEHIIETo
obyuenus.

OfLiee HYHCIO YacoB, OTBENEHHBIX Ui M3y4YeHHs XMMHWA Ha YPOBHE
OCHOBHOTI'O 0011[ero 06pa3oBaHus, cocTaBisieT 136 4acos: B 8 Kracce — 68 "acos (2
yaca B HeJlellio), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIIO).



COJAEP)KAHUE OBYYEHU S

8 KJIIACC

IlepBoHavaibHble XUMHYECKHE MOHATHS

[Ipenmer xuMud. Ponb XUMHUH B XKHU3HK YEIIOBEKA. XUMHS B CHCTEME HayK.
Tena u BemlecTBa. OU3MUECKHe CBOMCTBA BEIIECTB. ATrpEraTHOE COCTOSHHE
BemecTB. [IOHATHE O METOJAX [O3HAHMSA B XUMHHU. UHMCTHIE BEUIECTBA M CMECH.
CriocoObl pa3IelieHus: CMECEH.

ATOMBI ¥ MOJEKyNBl. XuMHdeckue diaeMeHThl. CHMBONBI XMMUIECKHX
eMenTOB. [IPOCTBIE U CIIOXKHBIE BEIECTBA. ATOMHO-MOJICKYIISIPHOE yCHHE.

Xumudeckas (QopMysia. BaneHTHOCTh aTOMOB XHMHYECKAX JJIEMCHTOB.
3aKoH TOCTOSHCTBA cocTaBa BemmecTB. (OTHOCHUTENbHas aTOMHas Macca.
OTHocHTeTbHAS MOJeKylspHas Macca. MaccoBas [0JA XUMHYECKOTO 3JEMEHTA B
COEIUHEHUH.

Kommdgectso BemecTBa. Moinb. MosspHas mMacca. B3anMoCBA3b KOMUYECTBa,
Macchl M UWCIa CTPYKTYPHBIX CIMHHMIL BemecTBa. Pacdersl 10 bopmynam
XUMHYECKUX COEIUHEHUN.

Du3YecKie U XUMUYECKHe SBIeHUS. XUMUIecKas Peakiys U e€ NpU3HaKH.
3aKOH COXPAHEHWsl MacChl BEINECTB. XUMHUYECKHUE YpPaBHCHHA. Kiaccudukanus
XUMIYECKIX peakiuit (coeiuHeH s, pa3ioKeHNs, 3aMeIIeHN, oOMeHa).

Xumuueckuii IKChepUMeHm:

3HAKOMCTBO C XHMHUECKOM TIOCYIOH, IpaBuiiaMi paboTsl B J1a00paTOpHK 1
npuéMaMu 0OpalleHus ¢ J1adopaTopHEIM 06opyIoBaHUEM, U3yYEHUE U OIMCAHUC
dQHU3MYECKUX CBOMCTB 00pasloB HEOPraHW4eCKHMX — BEIIECTB, HaOJIOICHHE
dbusuueckux (IUIaBISHME BOCKA, TasHME IbJia, pacTHpaHue caxapa B CTYTIKE,
KHUMEeHHe M KOHIEeHCAlHs BOJIBI) U XUMUUIECKHX (TOpeHHe CBEUH, MPOKaIMBaHKE
METHOM IIPOBOJIOKH, B3aMMOJIEHCTBUE MeJIa C KUCIIOTOH) SIBJIeHWH, HaOMOIeHUe 1
OIMMCaHUe IPH3HAKOB IPOTEKAHUS XHUMUIECKUX peakuuil (pa3jioKeHHE caxapa,
B3aUMOJIHCTBIE CEPHON KHCIOTHI C XJIOPHIOM 0apHd, PasjioKeHUE IMIPOKCHIA
menu (II) Ipy HarpeBaHHH, B3aMMOSHCTBUE JKelle3a C PACTBOPOM COJE MM (1D),
p3ydeHHe CrocobOB pasfeleHusl CMeced: ¢ MOMOIIBI0 Martura, (bUIBTPOBaHHE,
BBIITApUBaHUE, JUCTAIIIILINAA, xpomarorpadus, IPOBEACHAE OUUCTKH [TOBapeHHOU
comy, HaOMIOZeHMe W ONMCAaHWE  PEe3y/NbTaToB  IPOBEICHHMA  OIBITA,
WITIOCTPUPYIOIIET0 3aKOH COXPaHGHMS MAacChl, CO3JaHHE MOJENIe MOIEKYI
(IIapocTepIKHEBBIX).

BaskHelilne npeIcTaBUTe]H HEOPraHHIeCKUX BeIeCTB

Bosxyx — cMech rasoB. CocTaB BO3IyXa. Kucnopos — 2JI€MEHT U IIPOCTOE
BemecTBo. HaxoKIeHHe KUCIOpOa B TIPUPOZE, (QH3MYECKAE M XUMHIECKHC
cBoiicTBa (peaknuu roperus). Oxcupipl. IIpuMeHeHHE KHCIOPOAE. Croco0b1



moydeHHs KWciopoga B Jiaboparopuy K IpOMBIIUICHHOCTH.  KpyroBopoT
krcnopoza B mpupoje. O30H — aJlIOTPOTIHAA MoaudUKaIHd KHCIOPOIa.

TermoBol >Q(EKT XUMUUECKOH PEaKiud, TEPMOXMMUIECKHE yPAaBHCHMA,
5K30- M OSHIOTEPMHMUYECKHE peakiui. TOIIMBO: yrolnb M METaH. 3arps3HeHue
BO3/yXa, YCUJIEHHE TapHUKOBOTO 9 (}EKTa, paspyIeHHe 030HOBOTO CJIOSL.

Bomopox — OIEMEHT X IPOCTOE BEIIeCTBO. Haxoxmenue Bojopona B
npupone, Gu3uUecKne M XUMHUYCCKUEC CcBOiicTBA, NpUMEHeHWe, CIIOCOOHI
roydeHus. KuCIoTHI U CONK.

MonsipHEI# 00BEM ra3oB. Pacu€Tsl M0 XUMUHCCKAM ypaBHEHUSM.

dusmueckue CcBoWcTBa BOmbl. Boma Kak  pacTBOPHTECIb. PacTBOpEI.
HachleHHble W HEHACHIIEHHbIE PACTBOPbL. PacTBOPUMOCTE BEIHIECTB B BOJIE.
MaccoBasi OIS BEIIECTBA B PAcTBOpe. XMMHUYECKHe CBOMCTBA BOJIEBL. OCHOBaHUAL.
PoJib pacTBOPOB B IIPUPOJE U B JKM3HU HC/IOBEKA. KpyroBopoT BOJBI B IIPUPOJIE.
3arpsi3HeHHe PUPOIHEIX BoI. OXpaHa M 04HMCTKA IIPUPOAHEIX BOJ.

Krnaccudukanuss HEOpraHUIeCKHX coequuenuit. Oxcupl. Knaccudukanus
OKCHIIOB:  coneobpasyomque  (OCHOBHBIE, — KHCIIOTHBIC, am(bOTepHBIE) H
Heconeobpasytomue. HomeHKIaTypa OKCHIOB. duznueckre W XUMHUYCCKHE
cBOMCTBa OKCHIOB. [lomydeHne OKCHIOB.

OcHopamms. Kmaccudukarust OCHOBaHWM: IIETOYM W HEPACTBOPUMBIC
ocHoBauws. HoMeHKnarypa OCHOBaHMM. DU3MIECKHE M XMMHIECKHC CBOMCTBA
ocHoBauwii. IloryueHie OCHOBaHUH.

Kucnotsl. Kiaccudukanws KucnoT. HomeHKarypa KHCJIOT. dusnyeckue 1
KUMHUECKHe CBOMCTBA KHCIOT. Ps aKTHBHOCTH METALIOB H. H. bexerosa.
[TonyueHue KUCIIOT.

Comu. HomenkinaTypa coneil. @u3uyecKue U XUMHIECKHAC CBOMCTBa COJIEH.
ITomy4yeHre COJNEM.

[eHeTHuecKas CBSI3b MEXIy KlaccaMy HEOpraHNIeCKuX COEIMHEHUH.

Xumuueckuil IKCnepuUMeHm:

KAUECTBEHHOE ONpeieNIeHHe COIEPIKaHUA KACI0poa B BO3YXe, [IOJTyUEeHHE,
cobupanue, paclo3HABaHHE K H3YHCHHE CBOWCTB KHCIOpoHa, HaOIoIeHNEe
B3aUMOJENCTBUS BEIIECTB C KHUCJIOPOAOM M YCJIOBIA BO3HWKHOBEHUS U
IpeKpalieHuss TOPeHHUS (mokapa), O3HAKOMIIEHHE C obpasuaMl OKCHIIOB H
OIIfcaHue WX CBOWCTB, ITIONydeHHe, COOMpaHHE, Daclo3HABAHMC 1 H3yUeHUE
CBOMCTB BOOPOIA (rOpeHne), B3aMMOAEHCTBIEe BOAOPOAA © oxcumom Mmemu (II)
(BO3MOXHO HCIIOJIb30BAHUE BHIEOMATEPHUaoB), HaOMmoeHne 00pasIoB BEIICCTB
KONMEecTBOM 1 MOJb, HCCIIENOBaHHe OCOOEHHOCTEH pacTBOPCHMA BEIIECTB C
pasMYHON  PacTBOPUMOCTBIO, IPUTOTOBICHHS DACTBOPOB C  ONPENEIEHHOH
MaCCOBOM J0JIel pacTBOPEHHOIO BEILECTBA, B3aUMOJIEHCTBHE BOABI C MeTaJllIaMH
(HaTpEeM ¥ KaJbIHeM) (BO3MOYKHO ~ HCIIOJIb30BAHHIE BIICOMATEPHAIIOB),



HcciuenoBaHue 00pa3loB  HEOPraHWYECKHMX — BCIICCTB pa3IUYHBIX ~ KIIAacCOB,
Ha6JIFOIeHre N3MEHEHH)s OKPACKU MHIMKATOPOB B pacTBOpax KUCIOT U LIeJIoueH,
p3ydeHre B3aHMMOIEHCTBHUA OKCHIA MCIH (II) ¢ pacTBOpPOM CEPHOU KHCJIOTBL,
KHCJIOT C MeTaUlaMH, peaklui HeHTpalu3aluy, IOIydCHHIC HEPacTBOPUMBIX
OCHOBAHMI, BLITECHEHHE OIHOIO MeTajlla APYTHM M3 PacTBopa COJIH, pelIeHHE
SKCIIEpHMEHTAIbHBIX 3a/ad IO TeMe «BaxkHeHIme KiacCchl HEOPTaHWYeCKHUX
COeIVHEHUI.

IlepuoanuyecKkuid 3aKOH H IepuoauyecKkasi CHCTeMa XHMHMYECKHX
saementos . W. MenaeseeBa. CrtpoeHne aTOMOB. Xumuyeckass CBA3b.
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUHT

[TepBBIe IOIBITKA Kiaccu(GUKAUU XUMAYECKUX OSJIEMCHTOB. [Tousitvie ©
rpyIax CXOAHBIX 3JIE€MEHTOB (IenouHple ¥ IIENOYHO3EMENbHBIE METAILIDL
rajloreHsl, HHEPTHBIE I'a3bl). DJIEMEHTBI, KOTOPBIC 00pa3yroT aM(pOTEPHBIC OKCHIBI
Y THIPOKCHUJIBL.

[Tepronnyeckuit 3aKoH. [leprpoandeckas CHCTeMa XAMHYECKIX dIIeEMEeHTOB [I.
M. Menneneesa. KopoTkomepuomHas ¥ JIMHHONICPHOAHASN dopMBI
[TepHOaUUECKON CHCTEMbBI XMMUYECKHUX SJICMEHTOB II. 1. Menpeneesa. [leprosl
g rpynmbl. DuU3MUECKuil CMBICH MOPAAKOBOTO HOMepa, HOMEpOB Iepuoja u
IPYIIIBL DJIEMEHTA.

Crpoenne aroMoB. CocTaB aTOMHBIX A€P. M3zoTtomsl. DnekTpoHbl. CTpOeHUE
5IEKTPOHHBIX ~ 000JIOYEeK  aTOMOB  IIEPBBIX 20 XMUMHWYECKHX DJJIEMCHTOB
[TeprOIU4ECKON CUCTEMBI . 1. Menpgeneesa. XapaKkTepUCTHKa XUMHUIECKOTO
SIleMEHTa TI0 ero MOJIOKEHUIO B [1eproJuIeCKOR CUCTEME JI. . MeHnneneena.

3aKOHOMEPHOCTH H3MEHEHUS pajuyca aTOMOB XAMUYECKUX DJIEMEHTOB,
MeTAUTHIeCKUX ¥ HeMETAUIMYECKIX CBOMCTB II0 IPyTIaM U IMEPUOAAM.

3raueHue [leproIUyecKOro 3aKoHa 1 [eproANYeCKOR CHCTEMbI XUMUHCCKUX
5IIEMEHTOB JUIS DPA3BUTHS HAyKU M IPAKTHKH. JI. 1. MenzeneeB — yUE€HBIA U
IpaKIaHUH.

XuMmudeckas CBs3b. KopaneHTHas (TONspHat U HEIoJIsIpHas) CBsI3b.
DIEKTPOOTPHULIATEIEHOCTD XUMUIECKUX SITCMEHTOB. WonHast CBA3b.

Cremenp  oxucneHusi.  OKHMCIMTENHHO--BOCCTAHOBUTEIILHBIC peaKIun.
TTporiecchl OKUCIIEHNUS] 1 BOCCTAHOBICHHUA. OKUCIIUTENN X BOCCTAHOBHUTEIIN.

Xumuueckull IKCnepumMeHni:

p3ydeHre 00pa3IoB BEIIECTB METAIIOB H HEMETAJJIOB, B3aMMOJIEHCTBUE
THIPOKCH/A IMHKAa C PacTBOpaMy KHCIOT M Ieyioyuell, MMpOBeIeHUe OIIBITOB,
WLTIOCTPUPYIOIMX ~— TPUMEPEI OKVCIUTEIBHO-BOCCTAHOBUTEBHBIX ~ PEaKIUH
(ropenue, peaKkluy pa3IoKeHN, COEIMHEHU).

Measicnpeomemmnble C6A3U ’



Peanu3alis MeXKIPEIMETHBIX CBA3€H NpH M3Y9CHHH XMMHUH B 8 Kiacce
OCYIIeCTBISICTCS HYepe3 HCTONB30BAHME  Kak OOIIMX €CTECTBEHHO--Hay4JHBIX
TOHSATHUH, TaK ¥ MOHATHH, SBIIIOIIAXCA CUCTEMHBIMA JULA OTIENBHBIX MIPEAMETOB
eCTeCTBEHHO--Hay4HOI'0 [IUKIIA.

O61re ecTeCTBEHHO--HayUHbIE TIOHATHA Hay4dHbI# (aKT, MAII0TE3a, TEOPHL,
3aKOH, AaHaJIW3, CHHTES, kaccuuKarys, IepuoANIHOCTD, Ha0TI0ICHHE,
SKCIIEPUMEHT, MOJIETAPOBAHIE, N3MEPEHUE, MOZCIID, SIBIICHUE.

duspka: Marepusl, aToM, OJJIEKTPOH, HIPOTOH, HEWTpOH, HOH, HYKIHZ,
W30TOIIB], PAIHOaKTHBHOCTE, MOJICKYIa, 5JIEKTPUUECKHUH 3apsil, BEIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIISCTBa, Tas, hu3HUIecKre BETUIMHBI, €IHHULIBI
{3MepEeHHs, KOCMOC, TLIaHEThI, 3BE3/IBL, ComHre.

Buosorus: GOTOCUHTES, ABIXAHHC, 6uochepa.

Ceorpadus: arMochepa, ruppocdepa, MUHepaibl, TOpPHBIC IOPOJEL
[oJIe3HbIe NCKOMaeMble, TOIIMBO, BOAHBIC PECyPChL.

9 KJIACC

BeurecTBO M XHMHU4eCKasi peaKius

[lepronmueckuit 3axoH. [TeprosiecKas CHCTEMA XAMHAYECKUX 271eMeHTOB .
1. Menneneesa. CTpoeHHe aTOMOB. 32aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB
CUMHIECKHX DSIEeMEHTOB TEPBBIX TPEX TEpHOZOB, Kalii, KaJlplys H HX
COeNMHEHHH B COOTBETCTBUM C IIOJIOXCHIEM 57IE€MEHTOB B 1leprOIMYeCKOH
CHCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHHe BEIeCTBa: BUABL KUMWUECKOH CBSI3M. THIBl KPUCTALTHHECKHIX
peIéToK, 3aBUCHMOCTb CBOMCTB BEIIECTBa OT THIIA KPHCTAIMICCKOH pEIETKA U
BUJIa XUMHUYIECKOM CBS3H.

Knaccuuxamys ¥ HOMEHKIATypa HEOpraHMHueCKuX BEII[ECTB. XAMUUCCKHUE
CBOMCTBA BEINECTB, OTHOCALIMXCA K Pasiv9HBIM Kjlaccam HEOpPTraHUIeCKUX
COeIMHEHHIl, TeHeTHIecKas CBI3b HEOPTaHUHECKIX BEIIECTB.

Knaccnpukanns XAMUIECKIX peaxiuit 10 pasiMIHEIM NPU3HAKAM (o gucIy
J COCTaBy YYacTBYIOIIMX B peaKluy BEIECTS, IO TeryioBoMYy 3Q@EKTY, IO
J3MEHEHMIO CTemeHell OKMCIICHHS XUMUYCCKUX dNeMCHTOB, 110 00paTuMoCTH, II0
YYACTHIO KAaTalu3aTopa). JK30- ¥ SHIOTEPMHUYECKHE PEAKIUH, TEPMOXUMUIECKIAC
ypaBHEHUS.

[ToHSTHE O CKOPOCTH XAMHYECKOM PEAKLHH. [Toustue 00 0OpaTMMBIX H
HeoOPaTHMBIX XUMUICCKUX PCAKIUAX. [loHsTHE O TOMOI'€HHBIX X T'€TEPOTrCHHBIX
peakupsix. [ToHsTHE O KaTaluse. [ToHsTHe 0 XUMIIecKoM paBHOBecHH. DaKTOPEL,
BIMSIONME HA CKOPOCTh XMMHWYECKOH peakiuu H [TOJIOKEHNE XUMHYECKOIro
pPaBHOBECHSL.

OKHCITATENFHO-BOCCTAHOBUATENIBHBIE  PCaKIHH, 5JIeKTpOHHBIH  OanaHc
OKHCIIHTENbHO-BOCCTAHOBUTENIBHON ~ PEaKliH. CocTaBlieHHe  ypaBHEHHH



OKHCIIATENBHO--BOCCTAHOBUTEIBHBIX ~ PeaKIMid ¢ HCIOJNBb30BAHMEM — METOAA
3JIEKTPOHHOTO OajiaHca.

Teopus 3IEKTPOTUTHYECKON TUCCOIAAIIH. DIEKTPOIHATHL ¥ HEITCKTPOIIUTEL.
KaTHOHBI, aHHOHEL MeXaHW3M NHCCOLMAIMY BEIECTB C Pa3TMIHBIMU BUJIaMU
uvmueckoii casasu. Crernens qpucconuanyuy. CHIBHBIC U ciia0ble DJEKTPOJIUTEL.

Peakuyy MOHHOTO OOMEHa. Y CIOBUS MPOTEKAHNA peaxiuit HOHHOro 0OMeHa,
[OoNHbIe U COKpall€HHBIE HOHHbBIC YPaBHCHUA peaximii. CBolcTBa KHUCIIOT,
OCHOBauWil W COJeil B CBeTe IPEJICTaBICHUH 00  DNEKTPOJUTUUYECKOH
nuccormanyy. KauecTBeHHbIC pEaKIIni Ha NOHBL. [ToHSITHE O THAPOJINA3E COTIEH.

Xumuueckull IKCnepuUMeHm:

03HAKOMJIEHHE C MOJIESIMU KPUCTAUIMUECKUX PEIIETOK HEOPraHMIeCKUX
BEIIECTB — METAIIOB U HeMeTauloB (rpadura H amMasa), CII0XKHBIX BEIIECTB
(XIOpHAA HATpUs), MCCIENOBaHUE 3aBUCHMOCTH CKOPOCTH XUMUYECKON PEaKIUU
OT BO3NEWCTBHUA pA3IMYHBIX (aKTOPOB, HCCICNOBAHUE 3IIEKTPOTIPOBOJIHOCTH
pAacTBOpOB  BEIlECTB, TMpolecca IMCCOLUALMU  KUCTOT, mesjode © cojen
(BO3MOXKHO  HCIIONB30BaHKME  BHICO MaTepuaioB), IPOBEIEHUE  ONbITOB,
WLTIOCTPUPYIOIIMX ~ NPM3HAKK — TPOTCKAHHA peaknuii HOHHOro  OOMeHa
(obpazoBaHue OCaJKa, BBIISICHHE —Ta3a, obpazoBaHie BOMIbI), OIBITOB,
WJUTIOCTPUPYIOMUX — MPUMEPHI OKHCIHTENBHO-BOCCTAHOBUTENBHBIX — PEaKIIH
(ropenwe, peaKIyd pasIoKeHus, COeMHEeHNUs), Paclo3HaBaHie HEeOPraHmIeCKuX
BEIIECTB C IIOMOIIBIO  Ka4deCTBEHHBIX peakuuii Ha HOHBI, pEIICHHUE
SKCIIEpUMEHTAIBHAIX 3a1aY.

HeMeTaJlJIbI H HX cOeTHHEHHUS

O6Imasi XapaKTepUCTHKa TIaJOIre€HOB. OcoOeHHOCTH CTpPOCHHUS aTOMOB,
XapaKTepHbIe CTEINEHN OKMUCICHHS. Crpoenue ¥ (U3MIECKUE CBOMCTBA IPOCTHIX
BEIIeCTB — TaJoreHoB. XHUMUYECKUe cBOMicTBa Ha TpuMepe  XJopa
(B3amMonielicTBEE C MeTallaMH, HeMeTalllaMy, [efio4aMu). XJIOPOBOJIOPOL.
ConsHas KHCIOTa, XUMHYEeCKHe CBOMCTBA, IONYHEeHHE, MPUMEHCHUC. JleticTBHE
XJIOpa ¥ XJIOPOBOAOpOZA Ha OprafHusM HelOoBeKa. Baxaelinye XJIOPHIBI U HX
HaxO0XJIeHNE B IIPUPOE.

O6rmIas XapaKTepUCTHKa 3JIEMEHTOB VIA-rpynibl. Oco6eHHOCTH CTpOCHHUA
ATOMOB, XapaKTEpHbIe CTEIECHH OKHCICHHA. CTpoenre U (QU3HUECKHE CBOHCTBA
IPOCTHIX BEIIECTB — KUCIOPO/a ¥ CepBI. AJTOTpOIHBIE MOAU(UKAIIAY KUCTIOPOJa
¥ Cepbl. XUMHIIECKHE CBOHCTBA CEpEL. CepoBOJIOpOJl, CTpOeHHE, GHU3UIECKUC H
uMmdecKkre cBoiicTBa. OKCHABI Cephl Kak IPEeJICTABATENN KHCIOTHBIX OKCHJIOB.
CepHast KuCIOTa, QU3HYECKHE W XUMHHUCCKHC cBoiicTBa (00mme Kak
IpefcTaBUTeNA Kiacca KHUCIIOT H criermbudeckue). XUMAYSCKHE pPeaKIuy,
Je)kaliie B OCHOBE IPOMBIIIIIEHHOTO criocoba TOIydYeHHs] CEPHOW KHUCIIOTHL.
[TpuMeHeHHe CepHOM KHCIIOTEL. Comu cepHOM KUCIIOTHI, Ka4eCTBEHHAs peaKius Ha



cynpdar-uoH. Haxoxjaenue Cepsl H eé coeqWHEHMH B MpHpoAe. XHUMHUYECKOS
3arps3HEHHe OKDYXKAroIleH CPebl COeMMHEHMSAMA Cepbl (KUCIOTHBIE [TOXKIH,
3arpsi3HEHUE BO3MyXa U BOZIOEMOB), CIIOCOOBI €r0 MPe0TBPAIICHHA.

O6masi XapaKTepUCTHKa 3JIEMCHTOB VA-rpymnmel. OcobeHHOCTH CTpOCHHA
aTOMOB, XapaKTepHbIE CTCICHU OKHCIICHMI. A30T, pacrlpocTpaHeHue B MPUPOAE,
Qu3nuecKre ¥ XUMHUIECKHC cBoitcTBa. KpyroBopor a3oTa B IPUPOAEL. AMMMaK, €ro
(QusMIecKue U XUMIIECKUe CcBOiiCTBA, MONydeHue u puMenenne. Comu aMMOHHA,
X QU3MIECKHEe ¥ XUMHUIECKUEL cBOiiCTBa, MpuMeHeHHe. KadecTBeHHAs peaKIns Ha
HOHBEI aMMOHMS. A30THas KHCJIOTa, € IOJy9deHHS, hu3uUecKre ¥ XUMHIECKUC
cBoiicTBa (o0mIMe Kak IpENCTaBHTeNs Kiacca KHUCIOT H crienu(puIecKue).
VcHoNb30BaHAEe HWUTPATOB W CONed aMMOHMA B KadeCTBe MHUHEPaIbHBIX
yno6penni. XUMHIECKOe 3arpsI3HeHne OKpy’Karollell Cpejibl COSTUHEHNAMH a30Ta
(KACTOTHBIE JOKIM, 3arpA3HEHHC BO3NYX4, moysel ¥ BOHoEMOB). Dochop,
QITOTPOIHBIE MOIU(QUKAIMHA dochopa, dusMUECKAE W XUMUICCKHUC CBOMCTBA.
Oxcuz dochopa (V) u GochopHas KUCIOTa, bu3UUCCKHE U XUMUAIECKHEC CBOMCTBA,
nony4enue. Vcronp30BaHue dbocharos B KaueCTBE MUHEPATIBHbIX yI0OpEHUH.

O61mas XapaKTepUCTHKa 3JIEMEHTOB [VA-rpynmsl. OcoOeHHOCTH CTPOCHHA
ATOMOB,  XapakKTepHbple  CTCNEeHW  OKMCICHMIA. Vrimepon, — aIOTPOIHBIC
MOAM(UKAIMY, PaclpoCTpaHeHHe B TPUPOIC, dusMdecKkue ¥ XUMHYECKHE
cBoiicTBa. AncopOims. Kpyrosopot yriepoia B HPHPOAE. Oxcuapl yriepoaa, ux
usmueckue ¥ XHUMHYECKHC CBOliCTBa, J[eWCTBAE Ha JKUBBIE OpraHM3MBL
ToNydeHre Y IPUMEHEHHUC. KOTOTHYECKHe IIPOOTIEMBl, CBSI3aHHBIE C OKCHAOM
yraepopa (IV), rumoresa [06ANBHOTO IOTEIUIEHHs KIMMata, [IApHUKOBBIY
shdexT. YroupHas KUCIOTa U ed coy, UX (QU3NUECKHe U XUMUICCKUE CBOMCTBA,
[onydyeHne M TpAMEHEHHC. KauecTBeHHAs peakuusi Ha KapOOHAT-HOHBL
Vcronp30Banie KapooHATOB B OBITY, MEIULIUHE, IPOMBIIIIEHHOCTH U CEITbCKOM
XO3SIUCTBE.

[TepBoHaUaNbHbIC TIOHATASL 06 OpraHr4ecKrx BeIeCTBaX Kak O COEIMHECHMAX
yriuepoza (MeTaH, 9TaH, STUJICH, alleTHIICH, 5TaHOII, TIIAIEPUH, YKCYCHad KHCJIOTA).
[Ipuponssle HCTOYHMKM YIUICBOJOPOMOB (yromb, HPUPOJHBIA TIa3, HEDTH),
TIPOIYKTHI HX nepepaboTky (OeH3UH), UX POTb B OBITYy W TIPOMBIIUICHHOCTH.
TToHsTHe 0 GHONOrMYeCK) BaXKHBIX BEIECTBAX: XKUpax, fernkax, yrieBofax — 1 uX
poaM B OKM3HH  {€JOBEKA. MarepranbHOe ~EIMHCTBO ~OPraHndecKuX — H
HEOPTaHWYECKUX COEINHCHUH.

Kpemuuit, ero Qu3MIECKHe H XUMWYECKAe CBOWCTBA, IIOIy4YeHHEe H
npuMenenre. CoeMHEHHS KPEMHHI B npupoge. Obmme MpeiCcTaBICHIAA 00
oxcune kpemuusa (IV) u KPEMHHEBOW KHUCJIOTE. CHIMKaThl, UX HCIIOJB30BAHUC B
GBITY, B MPOMBIIUICHHOCTH. BaykHeHIIMe CTPOUTEBHBIE MaTepuansl: KepaMuKd,



CTEKJIO, IIEMEHT, OETOH, JKeJIe300€TOH. [IpoGiieMbl 0€30IaCHOTO HCIIONB30BAHHS
CTPOUTENBHBIX MaTePHUANOB B [TOBCEIHEBHOU KU3HH.

Xumuueckuii IKChepUMeHm:

p3ydeHue o0OpasloB HEOPraHWYECKUX BEIICCTB, CBOMCTB COJISTHOM KHCIIOTEI,
IpOBEJIeHNE KaUeCTBEHHBIX PeaKIii Ha XJIOPHA-UOHBI 1 Ha0JIF0IcHNe NIPU3HAKOB
WX MPOTEKaHHMs, OIBITBL, OTpaXarolue QU3MYECKHe M XUMUICCKHUE CBOMCTBa
rajloreHoB M HUX COeIMHEHWH (BO3MOMKHO HCIIOIB30BaHHUEC BUI€OMATEPHUAIIOB),
O3HAKOMICHHE ¢ oOpasiaMu XJIOpHUOB (TAlOreHHIOB), O3HAKOMICHHE C
obpasamu  ceppl U e€  COENMHCHHIMU (BOBMOXXHO ~ HCIIOJIB30BaHHE
BHIEOMATEPHANIOB), HaOIIOIeH e IIponecca 06yTIIMBaHUs caxapa IOJ ACHCTBUEM
KOHIIGHTPUPOBAHHONW ~ CEPHOM  KMCJIOTEHI, ~HM3Y4eHHE XUMUTCCKHUX CBOMCTB
pa3baBieHHOM CePHOM KHCIIOTHI, IPOBE/ICHHE Ka4eCTBEHHON PeaKInu Ha CynIb(ar-
HOH M HabrojeHHe NpusHaka e€ IPOTeKaHWs, O3HAKOMIICHHE C (GU3NIECKUMHU
cBOMCTBaME a3ora, (ocdopa W HMX COEIMHEHWH (BO3MOXHO HCIIONB30BAHNE
BHIEOMATEPHAIIOB), 00pasiaMi a30THBIX M GochopHBIX yI00peHui, MoryIeHue,
cobupaHue, pacllo3HaBaHWE W M3YICHHE CBOMCTB aMMHaka, IIPOBEICHUE
KayeCTBEHHBIX PeaKlyil Ha WOH aMMOHHS U (oc(ar-HOH U M3yHCHHE TIPUSHAKOB
UX MIPOTEKaHUs, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTBI C ME/IBIO
(BO3MOXKHO HCITOJIb30BAHKE BUIEOMATEPHAIIOB), U3yuyeHwe  MoJelen
KPUCTAUIMYECKMX pPEIETOK ajnMasa, rpadura, QyaIepeHa, O3HAKOMIEHHE C
IpoleccOM aicopOIuu  pacTBOPEHHBIX BEHISCTB aKTUBUPOBAHHBIM YTJTIEM H
YCTPOWCTBOM IIPOTHBOTA@3a, MOIyHYeHHE, cobupanue, paclo3HaBaHHe U H3y9dEeHHE
CBOWCTB YITIEKUCIIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peakiuii Ha KapOOHAT u
CHJIMKAT-MOHBl W W3ydeHHe [PU3HAKOB WX TPOTEKaHHWs, O3HAKOMICHHE C
MPOLYKIMeN CHIMKATHON MPOMBIIIIEHHOCTH, PCIHICHIE DKCIIEPUMEHTAIBHBIX
3ajay o TeMe «BaxHeie HeMeTaIIbl X UX COCAUHCHHU.

MeTaJulbl H HX COeMHEHHS

O6Imas XapaKTepHCTHKa XUMIUECKHX JJIEMEHTOB — METAJlIOB Ha OCHOBAHMA
WX TONOYeEeHUs B IlepHOMMYECKOd CHCTeMe XHMMUYCCKUX OJICMEHTOB . W
MemnpeneeBa U cTpoernsi aToMoB. CTpoeHHEe METAIUIOB. Mertannudeckas CBSI3b U
MeTaIMuecKass ~ KpUCTAUIMYecKas — PeIIeTKa. DIIEKTPOXUMUAYIECKAN P
HaNPSOKEHMH MeTaioB. PU3MIECKUE 1 XUMUICCKIC cBoiicTBa MetayuoB. O6mue
CIocO6Bl OTydeHns MeTannoB. [IoHATHE O KOppO3WM METAJUIOB, OCHOBHBIE
croco6Bl 3ammTel WX OT Kopposuu. CruiaBel (CTalb, HyTyH, JFOPaTFOMUBH,
6poH3a) U KX IIPEMEHEHUE B OBITY ¥ MPOMBIIIICHHOCTH.

[1{eno4YHbIe METAIIBL ITOJOXKEHUE B IeproauIecKol CuCTeMe XMMHYECKUX
stemernToB J[. V1. MenneneeBa, CTpOSHHE MX aTOMOB, HAXOXICHHC B TIPUPOIE.
dusryecKre U XMMUYecKre CBOMCTBa (Ha mpUMepe HaTpus U xayst). OKCUIbl U



rUPOKCHIBI Hatpusi ¥ Kanus. IIpumeneHue  MENOTHBIX METaIOB H HX
COeIUHEHHH.

[1{e04HO3eMeNbHbIC METaLIbl MarHui | KaJbl(MHA: TIOJOXXEHHE B
[TeproMUeCcKON CHCTEME XUMHUIECKUX snementoB JI. Y. Menneneena, CTpOCHHUE
X aTOMOB, HaXoKeHue B pupoje. PU3NISCKUe U XUMUIECKHE CBOMCTBa MarHus
M KaublWs. BaxHeliide COeJWHEHHS Kaiblys (OKCHI, THAPOKCHI, COTIH).
YécTroCTh BOIBI M CITOCOOBI €€ YCTPAHECHHU.

ATroMAHIH: TTONoXKeHre B 11eproqideckoi CHCTeMe XUMIIECKIX SIEMEHTOB
JI. V. MenieneeBa, CTpOSHHE aTOMa, HAXOXKICHHE B IHPHPOAC. Qu3uYecKue U
XIMUYECKHE CBOMCTBA AMIOMUHESA. AM(OTEepHBIE CBOMCTBA OKCHAA ¥ MMAPOKCHAA
QTFOMUHUS.

YKene30: mosnoxenve B [1eproIMueckol cHCTeMe XUMUYECKUX SIEMEHTOB L.
1. MenzeneeBa, CTPOEHHE aToMa, HAXOXICHHC B IIPUPOMC. duzudeckue u
KEMUYeckre cBoiicTa xkenesa. OKCUIBI, THIPOKCUIBI M COTH XKeje3a (I) u xene3a
(III), wx cocTaB, CBOMCTBA U IOy ICHUE.

Xumuueckuii IKCnepuUmMenm:

O3HAKOMJIEHHe ¢ o00pa3laMyd MeTaljJoB M CIUIaBOB, HX (buU3MIeCKUMU
CBOIfCTBAMY, W3ydeHHE pPe3ylbTaTOB  KOPpO3HMU  METAIIOB (BO3MOXKHO
HCHOJB30BAHME BUIEOMATEPHAJOB), OCOOEHHOCTEH B3aMMOJIEACTBUA  OKCHIA
KaublWs ¥ HaTpus C BOJOM (BO3MOXKHO WCIIOJNB30BAHNC BHIeOMaTEPUAIIOB),
MICCIIeIOBAHME CBOMCTB XECTKOM BOIBI, MPOIECCa TOPEHHA Kellesd B KHACIIOPOLE
(BO3MOXXHO  MCIIOJb30BAHIE BHUEOMAaTEpHAaNoB), IPU3HAKOB  MPOTCKAHMA
KAYECTBEHHBIX PeaKIMil Ha MOHBI: MArHUs, Kalblysi, aFOMUHMA, LUHKA, Keresa
(I1) u xenesa (III), menu (1I), HabIIOIeHNe U OIMCaHue MIPOIECCOB OKPaIlIMBAHMUA
nJaMeHd WOHAMH HaTpus, Kajausd W KaJlbIUAd (BO3MOXKHO HCIIOJIb30BaHUe
BHIEOMATEPUAIIOB), UCCIEIOBAHUE aM(POTEPHBIX CBOMCTB I'MIPOKCHUIA ATTFOMUHUA
¥ THIPOKCHNIA [IUHKA, PElIeHre SKCIePUMEHTAIBHBIX 3318t 110 TeMe «BaxHenImme
MeTaJLJIBl ¥ X COSIUHEHI.

XumMHus U OKpYkalomasi cpeia

BemlecTsa ¥ MaTepuanbl B IIOBCEIHEBHOM JKM3HU HCJTIOBEKE. BezomacHoe
FCHONb30BAHTE BEIIECTB M XMMIISCKMX Peakiud B OpiTy. IlepBas IIOMOILE IIPH
XUMMYECKUX 0)KOTaxX ¥ OTPaBJICHUIX.

XUMHUUecKoe 3arpsS3HeHie OKpYKarolleH Cpelbl (pemenbHas JOIMyCTUMAsA
KOHILIEHTpAIHs BELIECTB, AaJee — [1/IK). Posp XUMUK B PEIICHUM SKOJOTHIECKIX
poOeM.

Xumuueckuil IKCnepuUMenm:

m3ydeHne 00pasloB MaTepHAIOB (cTekIo, CIUIaBBl METAJIOB, TONMMEPHBIE
MaTepHabl).

Meosicnpeomemmble C63U



Peanmzanusi MEXIPEIMETHBIX CBA3€H NpHU H3YYEHWH XHUMHM B 9 xmacce
OCYIECTBISIETCS 4epe3 HCIIONb30BaHMe  Kak 00X E€CTECTBEHHO-HAYYHBIX
TOHSITHH, TAaK ¥ TOHATUH, SBILOIIMXCS CHCTEMHBIMU JUIs OTACNIBHBIX NPEAMETOB
eCTeCTBEHHO--Hay4YHOTO ITUKJIA.

OGIMe ecTeCTBEHHO-HAYYHbIC NOHSTHS: HayIHBIH (akt, TUIOTE3a, 3aKOH,
Teopds, aHANM3, CHHTE3, KIACCHUKAIKd, MEPHOTUIHOCTD, HaOII0eHUE,
SKCIIEpUMEHT, MOJEIMPOBAHUE, H3MEPEHHE, MOJCNb, ABJICHHC, ITAPHUKOBBIN
5 (eKT, TEXHOIOTHSI, MaTEPHUATIBL.

@u3yuKa: MaTepus, aTOM, OIEKTPOH, NPOTOH, HEWUTPOH, MOH, HYyKIHA,
W30TOIBI, DPAJHOaKTHBHOCTB, MOJIEKYJIa, SIEKTPUYECKU 3apsi, MPOBONHKKY,
TIOJTYIIPOBOHUKY, —JTUINCKTPUKH, QoTosIeMeHT, BEIIecTBO, TEIO, 00BEM,
arperaTHOE COCTOSHHE BEIIECTBA, a3, PaCTBOP, pacTBOPUMOCTE, KPUCTAIMYECKas
peléTKa, CIUIABEl, (HM3MYECKUE BETMIMHBL, CIMHHIbL H3MCPCHIA, KOCMHUYECKOe
[IPOCTPAHCTBO, [IIaHeTHL, 3BE3/61, COTHIIE.

Buonorus: (GOTOCHHTe3, AbIxaHHe, Ouochepa, SKOCHCTEMa, MHUHEPAIBHEIC
yI0OpEeHHs, MUKPOSTIEMEHTBI, MAKPO3JIEMEHTEI, ITUTATE/IBHBIC BEIIeCTBa.

Teorpadus:  atMocdepa, rugpocepa, MHHEpaNbl, TOPHBIC IOPOABL,
[OJIe3HBIE HCKOTIaeMbl€e, TOIIIMBO, BOJHBIE PECYPCHI.

IUIAHUPYEMBIE PE3YJBTATBI OCBOEHMS MPOI'PAMMBI 11O
XNMUMN HA YPOBHE OCHOBHOTI'O OBIIEI'O OGPA30BAHHA

JAYHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE PEe3yJIbTaTbl OCBOEHHMS IHPOrpaMMbl  OCHOBHOTO o01ero
06pa30BaHUs JOCTHIAOTCA B XOIC oOyueHMs XMMHHM B €IMHCTBE yueOHON H
BOCIIMTATEIBHON JIESTENBFHOCTH B COOTBETCTBUM C TPAAUIHOHHBIMH POCCUMCKHMHU
COIMOKYIIbTYPHBIMA U JyXOBHO-HPaBCTBEHHBIMU IEHHOCTAMH, MPUHATBIMA B
obliecTBe INpaBWIaMH ¥ HOpPMaMHd ITOBEACHHA H CIIOCOOCTBYIOT IIpoIleccam
caMOIIO3HAHUSA, CAMOPa3BUTHS U COLAAIM3ALAN 00yJaromuXxCsl.

JIMUHOCTHBIE  pe3yNbTaTbl  OTpaxkaioT ~ TOTOBHOCTE 00y4aroIIUXCs
PYKOBOJCTBOBAThCS ~ CHCTEMOH  MO3UTHBHBIX [IEHHOCTHBIX ~OpHEHTalli |
pacIIvpeHue OMbITa AesATeIbHOCTH Ha eé OCHOBE, B TOM YHCJIe B 4aCTH!

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

[{eHHOCTHOTO OTHOIIEHHS K OT€YeCTBEHHOMY KYyJIbTypHOMY, HCTOPUYECKOMY
¥ HayuyHOMY HAacCleIuio, IIOHMMAaHMs 3HadCHWA XAMAYECKOW HAyKH B JKU3HHU
COBPEMEHHOTO 00IIEeCTBa, CIOCOGHOCTH BIANETh IOCTOBepHOU HH(MOpMalueH O
TIepeOBBIX JOCTHKEHUIX M OTKPBITHAX MHpOBOH X OTEYECTBEHHOH XUMHH,
3aMHTEPECOBAHHOCTH B Hay9IHBIX 3HAHUAX 06 ycTpolicTBe MHpa U OOIIeCTBa;

2) rpasKIaHCKOT0 BOCIHTAHUS:



IIPeJICTABIEHAsT O COIMANPHBIX HOpMax H IIpaBuiiax MEKITUYHOCTHBIX
OTHOIICHHH! B KOJJIEKTHBE, KOMMYHUKATUBHOM KOMIIETCHTHOCTH B 00IIIeCTBEHHO
[1OJIE3HOM, yqe6Ho—HCCJ1eL[0BaTeJIBCK0171, TBOpPUECKOM M  JOpPYrHX  BHAAX
NeaTeIbHOCTH, TOTOBHOCTH K pa3sHOOOpa3HOM COBMECTHOU JEATENBHOCTH IIPH
BBIIIOJTHEHUM y4ueOHBIX, IIO3HABATENBHBIX 3a1ad, BbIIOJIHCHNN XUMHAYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN yueGHBIX IPOEKTOB, CTPEMIICHHS K B3aNMOIIOHMMAHHUTO
W B3aMMOIIOMOINK B IIpolecce O5TOH y4eOHOH HeATENBHOCTH, TIOTOBHOCTH
OllEHUBATh CBOE TMIOBEJEHWE W IOCTYIKH CBOHX TOBapHIlled ¢ TO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C yuETOM OCO3HAHWMS TIOCIECTBUH TTOCTYTIKOB;

3) HeHHOCTH HAYYHOI0 NO3HAHM:

MUpPOBO33PEHUECKHE MPEICTABICHUS O BCIICCTBE M XAMHYECKOU pPEaKInH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH 1 COCTAaBJIAIOIIE
OCHOBY ISl TIOHUMaHHUS CYI[HOCTH Hay4HO! KapTHUHEI MUpa, IPEICTaBICHIA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHA MPUPOJIBI, B3aUMOCBA3AX HENOBEKA &
IPUPOHON CPENoH, O POIK XMMHUH B TO3HAHUHA ITHUX 3aKOHOMEPHOCTEM,

[Ho3HABATEIbHLIE MOTHBBEI, HallpaBlIeHHEIC Ha IIOJy4CHHAE HOBBIX 3HaHUU I10
XUMWH, HEoOXOIuMble Ul OO0BSICHECHUA HaOIIOMaeMbIX IIPOLIECCOB U ABJIEHHUH,
[O3HABATENFHOM, MHPOPMAIMOHHON H YUTATENBbCKOM KyIbTyphl, B TOM 4YHCIC
HABEIKOB CAMOCTOSTENBHOH paboTel C Y4eOHBIMH TEKCTaMH, CIPaBOYHOR
JIUTEPaTypod, MOCTYHHBIMHM TEXHMIECKHIMU  CPEICTBAMH HHGOPMALMOHHBIX
TEXHOJIOTUH;

uHTEpEeC K OOyYeHHIO U IO3HAHHIO, T0003HATENBHOCTh, IOTOBHOCTE H
CHOCOGHOCTD K  €aMOOOpa3OBaHWIO, IPOEKTHOH M MCCIIEI0OBATENbCKON
NeATeIbHOCTH, K OCO3HAHHOMY BBIOODPY HAIpaBlIeHHOCTH H ypOBHA oOy4eHus B
NaJIbHEUIIIEeM;

4) hopMuUpOBaHHUs KYJbTYPbI 3/10POBb:

OCO3HAHWE IIEHHOCTH JKM3HM, OTBETCTBEHHOTO OTHOIICHMS K CBOCMY
3JOpPOBBIO, YCTAHOBKHM Ha 370pOBBIM 00pa3 JKU3HU, OCO3HAHME [IOCTEACTBAN H
HENPUSITAE BPEIHBIX IIPUBBITEK (ymoTpeOeHus alKoroys, HApKOTHUKOB, KypeHus),
HeOGXONUMOCTH COOMIONEHHs MpaBuil 0€30IMacHOCTH  TIPH obpamieHuu ¢
KMUYECKIMH BEIIECTBAMHI B OBITY U PeanbHOH XU3HH,

5) Tpya0BOro BOCIIHTAHUS:

MHTEPEC K MPAaKTUYECKOMY H3YyIEHHIO npodeccuit ¥ TpyAa pasIuIHoOro poia,
yBa)keHHE K TPyAy W pe3ylbTaTaM TPYNOBOY IEATENBHOCTH, B TOM HHCIC Ha
OCHOBE IIPVMEHEHHS MPEeIMETHBIX sHaHWil 0 XWMHH, OCO3HAHHBIH BBIOOD
WHIMBUIYaTbHOM TPaeKTOPUH IIPOJOTDKCHHIA o0pazoBaHUs C y4ETOM JIMIHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XUMUH, OBIIeCTBEHHBIX HHTEPECOB U MOTPeOHOCTEH,
YCIIEIIHOM npodeccHOHATBHOR e TeIBHOCTH U PasBUTH HeOOXOIUMBIX YMEHUM,
FOTOBHOCTE aJIallTUPOBATHCA B npo(ecCroHATLHOM CPeie;



6) 3K0JIOTHY€CKOI0 BOCIIHTAHHUSI:

3KOTOTHYECKH IeJlecoo0pa3Hoe OTHOLIEHHWEe K IPHPOJIE Kak MCTOTHHKY
KW3HM HA 3eMie, OCHOBE eé CyILeCTBOBaHMS, IOHUMaHUE IIEHHOCTH 3[0pOBOTO 1
GesomacHOro obpasa JKH3HHM, OTBETCTBEHHOE OTHOLICHHC K cOOCTBEHHOMY
QE3UIECKOMY H IICHXMYECKOMY 3[0pPOBBIO, OCOSHAHME [IEHHOCTH COOIIOCHUS
TIpaBuIl 6e30MaCHOTO TOBEICHUS TIPY paboTe ¢ BEIIECTBAMH, & TakKe B CUTyalUAIX,
YIpOXKaIOIIUX 30POBBIO H KHU3HH JIOJIEH;

CIIOCOGHOCTH IPUMEHSTh 3HAHWSA, MOJydaeMble NPK H3yHCHHH XMMUU, UL
pelIeHns 33/1a4, CBA3aHHBIX C OKpYy?Karolle!l IPEPOIHON CPEeNOH, I MOBBIIICHHA
YPOBHSL ~ OKOJIOTUECKOH  KYNBTYpBI, ~ OCOSHAHMA rI00aIbHOTO  XapakTepa
SKOIIOIMYECKUX [poOIeM M IyTed MX pEIIeHHs IOCPEACTBOM METOMOB XUMHUH,
SKOJIOTUUYECKOT0 MBIIIUIEHMS, YMEHHUS PYKOBOACTBOBATHCA MM B [IO3HaBaTEJIbHOMH,
KOMMYHUKATHBHOM! H COIMAIIBHON IIPAKTUKE.

METAITPEIMETHBIE PE3YJIbTATDI

B cocTaBe MeTaIpeAMETHBIX PE3YJbTaTOB BBIICIIOT 3HATUMBIC TULS
(GopMUpOBaHKS MHPOBO33PEHI obleHaydHble IOHATHA (3aKOH, TEOpHs,
IPUHIKIL, TUIIOTE3d, (aKT, CUCTEMA, TIPOLECE, SKCIIEPUMEHT U IPYTO€.), KOTOPBIE
HCIIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX y4eOHBIX NIpeJMeTax M IO3BOJSIOT Ha
OCHOBE 3HAHHUH M3 3THX NpeaMeToB (pOopMUPOBATh NMPEACTABICHUE O 1[€JIOCTHOMI
HAyJHOM KapTUHE MUPa, U YHUBEPCAIBHEIC yaeGHble felcTBUA (TO3HABATENLHEIC,
KOMMYHHUKaTHUBHEIC, PETYISITUBHEIE), KOTOPBIC obecrednBaoT (OpMUPOBaAHNE
FOTOBHOCTA K CaMOCTOSTEILHOMY IIAHMPOBAHMIO M OCYLICCTBICHHIO yaeOHOU
NEeITETbHOCTH.

Ilo3HaBaTe/bHbIE YHHBEPCAIbHbIE y4eOHbIe AeHcTBUSA

Ba3zoBble Joruyeckue JeicTBHA:

yMEHHsI HCIIONb30BaTh MPUEMBI JIOTHIECKOTO MBITIUIEHHST TIPM OCBOSHUHU
3HAHWN: PACKpPBIBATh CMBICI XUMHYCCKHUX MOHATUHM (BBIEIATE MX XapaKTEPHBIC
[IpU3HAKY, YCTAHABJIMBATH B3aMMOCBS3E C JIPYIHMMH MOHSATUSAMH), UCIOIH30BATH
TOHSTUS s OOBSICHEHUS OTHCIBHBIX (HaKkToB U SBJIEHW}, BEIOMpPATh OCHOBAaHUA U
KPUTEPHH JUIS KIacCH(HUKAIMH XMMIISCKUX BEIICCTB 1 XUMHUYECKUX PEaKInH,
yCTAaHABNMBATE IIPHYMHHO-CIIEICTBCHHBIC CBASH MEXKIy OOBEKTaMU W3Y4CHHUI,
CTPOUTH JIOTUYECKHE PaCCyKACHU (MHIyKTUBHBIE, IEAyKTHBHBIE, 110 aHAJIOTHH),
nesaTh BBIBOJIBI M 3aKITFOUCHH,

yMeHMe IPUMEHATh B IIPOIECCe IIO3HAHWA moustis (MpenMeTHbIe U
MeTalpeIMETHBIE), CHMBOINIECKHIE (3HAaKOBbIE) MOJIEIIH, UCIIONB3YEMbIC B XUMHUH,
1peo6pa3oBbIBATE MUPOKO IPUMEHIEMBIC B XHMIL MOJIEJIbHEIE MPEICTaBICHUS —
XUMAYECKHH 3HAK (CHMBOJ DJIEMEHTa), XMMHUEeCKasd GopMya U ypaBHCHHE
XUMHYIECKON peakIuy — MPU PEIICHUI y94eOHO-1103HaBaTeNbHBIX 337181, C yIETOM
STUX MOJIETBHBIX TPEICTaBICHUH BBIIBIATE W XapaKTIephU30BaTh CYIIeCTBEHHBIC



[IPU3HAKU U3ydaeMbIX 00BEKTOB — XMMUYECKHUX BEIIECTB M XMMIIECKHIX peaxiui,
BEISBISTH  OOINHE 3aKOHOMEPHOCTH, IPUYMHHO-CICJCTBEHHBIC  CBASH M
IIPOTMBOPEUMS B M3YJaeMbIX IPOIECCax U ABICHHAX.

Ba3oBble UCCIeN0BaTebCKAE JeHCTBHI:

yMEHHE WCIIONb30BaTh MOCTABICHHBIE BOIPOCHI B KadeCTBE MHCTPYMEHTa
[O3HAHMA, @ TaKKe B KadecTBe OCHOBBI il (DOPMHUPOBAHMS TUIIOTE3BI TIO
TIpOBEpPKe TPABUIBHOCTH BBICKa3bIBAEMbIX CYXKICHUH;

IpHOGpETEHNE OIbITA 0 IUIAHMPOBAHWIO, OPTaHM3AllMK 1 MIPOBEACHHMIO
yIeHMYECKHX OKCIEPUMEHTOB, YMEHHEC HabmomaTh 3a XOIOM IIpolecca,
CAMOCTOSTEHHO IPOTHO3MPOBATE €r0 Pe3ynbTar, GopMyTupOBaTh 0000TIeHU U
BLIBOJIBL [0 PE3yNIbTaTaM IPOBEAEHHOTO OIBITA, HCCIIENOBAHMA, COCTABIIATE OTUET
0 TIpofieNaHHOH padore.

Pa6ora ¢ uHdopmManuen:

yMeHHe BHIOMpATh, AHATMM3MPOBATH W HMHTEPIPETHPOBATE uHGOPMALIHIO
pa3IMYHBIX BULOB U GOPM NPECTaBICHNUS, OMYyIaeMyto 13 PasHRIX HMCTOYHHUKOB
(HayJHO-TIOMyJsipHAst  TMTepaTypa XUMHYECKOro  CONCPKaHMA, CIIPaBOYHEIE
mocobus, pecypchl MHTepHETa), KPUTHYECKH OLEHUBATh HMPOTUBOPEHHBYIO 14§
HEeOCTOBEPHYIO NH(OPMAIHIO;

yMeHWe TIPUMEHSATh Pa3TivHbIE METOIBI U 3AMPOCHI IPY MOUCKE U otbope
MHQOPMAIME ¥ COOTBETCTBYIOMIUX IaHHBIX, HeOoOXONUMBIX ISl BBHIIOJIHEHUA
y4eOHBIX U MO3HABATENBHBIX 33139 OLIpe/IeIEHHOr0 THIIA, TPHOOPETEHHE OTIbITa B
067acTy HUCIONB30BaHUS HWHQOPMAIlMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH,
oBJIANEHVe KyIbTYpOl aKTUBHOTO MCIIOIB30BaHKA PA3IMIHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEHHO BEIOMPATh ONTHMAbHYIO (OpMY IIPEICTaBICHHA uHGOpPMalUY U
WITFOCTPUPOBATh pelIaeMble 3a[add HECIOKHBIMU  CXEMaMH, ararpaMmamu,
IpyruMu (GopMaMu IpadyKy 1 KX KOMOWHAIAAMU,

yMeHHE WCIONb30BaTh W aHANIU3MpOBAaTh B IIPOLECCE yaeOHON M
MICCIIEIOBATENBCKOM JeATeNbHOCTH HHAOOPMAIAIO O BIMSHHUI IPOMBIIICHHOCTH,
CeIbCKOr0 XO3SMCTBA W TPAHCIIOpTa HAa COCTOSHMC OKPYKaroIedl IIPUPOIHON
Cpensl.

KoMMyHHMKATHBHBIE YHHBEPCATbHbIE yueOHblIe JedCTBUS:

yMEHHMs 3a7aBaTh BONPOCH! (B XOzie Auanora H (M) JHCKYCCHH) IIO
cyllecTBy — 0OCyXKmaeMod — TEMBI, GOpMyIMpOBaTh  CBOM  IPEIJIOKEHHUA
OTHOCHTEIHHO BHITIONTHEHHS IPEUI0KEHHOM 3a/1a9H,

yMeHHS ~ [PEACTaBIATH ~ IONYYeHHBIC  Pe3yJIbTaThbl [O3HABATEIIbHON
JeSTeNsHOCTH B YCTHBIX M IHMCBMEHHBIX TeKCTax; JCIalh [IPE3eHTALHIO
pe3yIbTATOB BBIIOTHEHUA XUMHYECKOrO SKCICPUMEHTA (71a60paTOPHOro OIBITA,
nabopaTopHO¥ paboThI 10 UCCIEMOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO IIPOEKTA);



yMeHHs y4eOHOTO COTPY[AHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
[O3HABATEIbHOM W  MCCIENOBATENBCKOM  OEATENBHOCTH — IMPH  PCIICHHMH
BO3HHKAIONMX MpoONeM Ha OCHOBe y4éTa OOLIMX HHTEPECOB M COIIACOBAHNA
mosunuii (o6cyxaeHnst, 0OMEeH MHCHUAMH, «MO3TOBBIC IITypMBD), KOOPIMHALIHS
COBMECTHBIX JEeHCTBHil, ONpeleseHAe KpUTEpUeB IO OLCHKE KadeCTBa
BBITIOTHEHHOH paboThl U IPYTHE).

PerysiTHBHbIE YHHBepcaIbHbIE yueOHbIe JAeHCcTBHA:

yMEHHE CaMOCTOSTEIBHO OMNpPENeNATh UENH NeATC/IbHOCTH, [JIaHUPOBATh,
OCYLIECTBILIT, KOHTPOJIMPOBATh ¥ IPH He0OXOAUMOCTH KOPPEKTHPOBATH CBOXO
eATeNBHOCTD, BEIOMpaTh Hanbosee 3 EKTHBHbIE CIIOCOOEI peleHus yJeOHbIX U
[O3HABATENBHBIX 3alay, CaMOCTOSTETBHO COCTaBIATH MM KOPPEKTHPOBATH
IIPeI0KEHHBIA  aJITOPUTM JeWCTBHI TIpY BBHITOJHEHUM 3alaHui C Y4ETOM
[IOJTydeHNs] HOBBIX 3HaHWH 00 H3ydaeMbIX 00BeKTax — BEIIeCTBaxX M peakluiX,
OIleHMBATh COOTBETCTBHE IIONYYCHHOrO pe3yjbTaTa 3asBICHHOM IIeIH, YMEHHE
HCIIONB30BATh U aHATM3UPOBATH KOHTEKCTHI, IIPe/ijaracMble B yCIIOBHH 3alaHuN.

IMPEJIMETHBIE PE3YJIbTATbBI

B cocraBe NpeIMETHBIX pE3YNbTaTOB II0 OCBOCHMIO 00s13aTEBHOIO
CONlEPIKaHMs, yCTAHOBIEHHOTO [aHHOH demepanpHOii pabodeil MpOrpaMMOH,
BLIIEIAIOT: OCBOGHHBIE OOYYArOIIMMUCS HaydHBIE SHAHHA, yMCHWT U CIIOCOOBI
NeficTBH, crerupuUecKkue A TIPEAMETHOH obmactd «XUMHUA», BUIBI
JeSTeBHOCTH [0  IONyYEHHIO ~ HOBOTO  3HAHMA,  €TO UHTEPIPETALH,
Ipeo6pa3oBaHMIO ¥ IPHMEHEHUIO B PasTHIHBIX y4eOHBIX ¥ HOBBIX CUTYaIHIX.

K xoHIy obydenus B 8 Kjacce IPEIMETHBIC Pe3ylbTaThbl Ha 6a30BOM
YpPOBHE JIOJDKHEI OTPAKaTh CHOPMUPOBAHHOCTE Y 00y4aromuxcs yMEHUH:

o PACKPBIBATH CMBICT OCHOBHBIX XMMUICCKHX MTOHSTHI: aToM, MOJIEKyJa,
XHMWUeCKuil DJEMEHT, IPOCTOe BEIIeCTBO, CIOXHOE BEINeCcTBO, CMech
(oNHOpOAHAS ¥ HEOTHOPOJHAS), BANEHTHOCTB, OTHOCHTCIBHAA aTOMHas W
MOJIEKyJISIpHas Macca, KONMMYECTBO BEIeCcTBa, MOIb, MOJIAPHAL Macca, MaccoBasd
JOJST XUMHAYECKOTO dIIEMEHTa B COSIMHEHNH, MOJIAPHEIA 00BEM, OKCHJI, KHCIIOTA,
OCHOBAHHe, COIlb, BIEKTPOOTPUIATEIBHOCTD, CTEHeHb OKHMCICHHMA, XMMUICCKad
peaKmys, KIacCH(QUKalus peakIui: peakuu COSMHCHI, peaKIiy Pa3jIoKeHNU,
peaKiy 3aMelIeHIs, PeaKIuu oOMeHa, 9K30- W OHIOTEpMHYCCKHE DPEaKliH,
TerioBoi d(GGheKT peakuuw, SAPO aToma, SIEKTPOHHBIM CIIOM aToMa, aTOMHas
opOuTanb, paiuyC aToMma, XHUMHHUeCKas CBA3b, [OJIpHAA ¥ HeToJspHas
KOBAIICHTHAS CBA3b, MOHHAS CBA3b, NOH, KATHOH, aHUOH, PacTBOp, MaccoBasd NOJA
BemecTBa (IIPOIIEHTHAS KOHIEHTPAIIIs) B PaCTBOPE;

o WUTIOCTPAPOBATh B3aHMOCBS3b OCHOBHBIX ~ XHMHIECKUX MOHATUN U
[IPYMEHSATH 3T IOHATHS [PY OMMCAHNH BEIIECTB 1 UX IIpeBpalleHUH;



e ICTIONIG30BATh XUMHUYECKYIO CHMBOJHKY [JJ COCTaBJICHMA bopMmyn
BEIIECTB U yPaBHEHWH XUMUIECKUX PEaKIui;

o OTIPEZIEIISTh BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COENMHEHUSX,
CTeleHh OKUCIEHHS 3JI€MEHTOB B OWHApHBIX COCIMHCHHAX, MPUHALICKHOCTH
BeIecTB K OIpPeAeNEHHOMY KJIacCy COeJHHEHHH 110 dbopMyaM, B XUMHYECKOHU
cBsi3U (KOBAJIEHTHAs M HOHHAS) B HEOPTaHMIECKHX COCMHEHMAX,

o PACKpHIBaTh CMBICT [leproAndecKoro 3aKoHa . Y. Menneneesa:
IeMOHCTPUPOBaTh  [TOHMMAaHHUE [IepHOJMYECKO  3aBHCHMOCTH  CBOMCTB
SMIGECKIX IEMEHTOB OT HX IONOKeHWs B IIepHONMYECKOH CHCTEME, 3aKOHOB
COXpaHeHMs: MacChl BEIIECTB, IOCTOIHCTBA COCTABa, aTOMHO--MOJIEKYJIIPHOTO
y4eHus1, 3aKOHa ABOTapo;

o OIMCHIBATH U XapaKTepu3oBaTb TaOIMUHYyI0 (QOopMYy [ lepriogn49ecKOn
CHCTeMbl XMMUUECKUX 3JIEMEHTOB: pa3iudaTh [MOHATUS «TIIaBHAS MOATPYIIIa (A-
rpynma)y u «Io0odyHas IOArpyIa (B-rpymra)», Mansle ¥ OONBIINE MEPHOLEL,
COOTHOCHTL OBO3HAYEHHMs, KOTOpele wuMmetorcs B Tabmune «lleproauieckad
cuctema xummueckux snemenrto JI. M. Merzeneesa»y ¢ HHCIOBBIMU
XapaKTEePUCTHKAMH CTPOEHHS aTOMOB XMUMUHCCKHMX SJIEMCHTOB (coctaB U 3apsin
sipa, obIIiee YKUCII0 SIEKTPOHOB U PACTIPEACICHHE UX IT0 5TIEKTPOHHBIM CIIOSIM);

o KTacCHbUIUPOBATE XUMHYECKHE BJICMEHTBI, HEOPraHMHeCKUe BEIlleCTBa,
XAMUYECKAe PeakIiy (1o YUCITY K COCTaBy yJacTBYIOIMX B PEAKIMH BEHICCTS, o
terutoBoMy 3 dexTy);

¢ XapaKTepu30BaTh (OMHCHIBATE) o0IIMe XMMHYECKHe CBOWCTBa BEILECTB
pa3IMYHBIX KIACCOB, MONTBEPXKJAs ONMCAHME PUMEpaMH MOJIEKYJIIPHBIX
ypaBHeHU COOTBETCTBYOIIMX XUMUICCKIX peaxiuii;

« IPOrHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX Ka4yeCTBEHHOIO
COCTaBa, BO3MOYKHOCTH NPOTEKAHUSA XMMHUICCKHX IpeBpalieHui B pa3iIddHBIX
YCIIOBUSAX;

o BRIYKCIISITh OTHOCHUTEIIBHYIO MOJICKYJIAPHYIO ¥ MOJIAPHYIO MacChl BEMICCTS,
MAaCCOBYIO IOJIF0 XMMHYECKOTO DIIEMEHTA IIO Gopmyie COeMHEHUs, MAcCOBYIO
OO BELECTBA B PACTBOPE, HMPOBOAKUTE PACHETHI 1O YPABHEHUIO XUMAYECKON
peaKiny,

e IPUMEHSATH OCHOBHBIC OTIEpaIi MBICINTENBbHOM AesITeNIbHOCTH — aHaJIu3 U
CUHTE3, CpaBHeHUe, 0000IIeH)e, CHCTEMATU3ALHIO, KJIacCU(GHUKAIUIO, BBISBICHUE
[IPAYMHHO--CIIEACTBEHHBIX ~CBA3EH — JUIT M3yHCHI CBOMCTB BELIECTB U
XFMMYECKAX PEaKIui, eCTeCTBEHHO-HayIHbIE MCTObI ITOSHAHMA — HaOroAeHHE,
M3MepeHne, MOJIeTMPOBAHUE, SKCIIEPUMEHT (pearnpHBIA ¥ MBICTIEHHBIN);

eCJIEOBATh  IpaBWiIaM  IIOJIE30BaHUA XMMWYECKOM  Tocylod |
naGopaTopHBIM 000pYIOBAHUEM, a TaKXKe [PaBUiaM obpallleHus C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIHMSAMH TIO BBIITOTHEHHUIO aGOPaTOPHBIX XMMUYECKUX



OIBITOB TIO TONYYeHHIO W COOMpaHMIO Ta3000pasHBEIX BEIIECTB (Bomopona
KHCIOpOJa), IPUIOTOBICHHUIO DPAaCcTBOPOB C OIIpeNeNéHHOM MacCoBOM [OJIeH
PACcTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTE XUMUIECKIC SKCTIEPUMEHTHI
10 PACTIO3HABAHUIO PACTBOPOB IIENOYeH M KUCIOT C TOMOIIBIO MHIAKATOPOB
(maxmyc, heHondTaIenH, METUIIOPAHK 1 IpyTHe).

K xoHmy oOyueHus B 9 KJjacce INPEAMETHBIC PE3yJIbTAaThl Ha 0a30BOM
YpOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00y4aoUXCs YMEHHUM:!

o PACKpBIBaTh CMBICI OCHOBHBIX ~XHMHYIECKHUX TIOHATHH: XAMUYECKUN
5JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO, CIONHOS
BEIeCTBO, ~ BAIEHTHOCTb, SNEKTPOOTPUL@TEIBHOCTh, — CTCICHb  OKHCIICHMA,
XUMUYecKas peakius, XUMHYecKas CBA3b, TeruioBO#H 3(MdeKT peakiuy, MOJb,
MOJIIPHBIA 00BEM, PACcTBOP, SNEKTPOJIUTEI, HEIICKTPOIUTEL, BIIEKTPOTUTHYECKA
ICCOIMALINS, PEaKIIiy HOHHOrO 0OMeHa, KaTaan3aTop, XUMHUICCKOe PaBHOBECHE,
obpaTuMble X HeOOpaTHMble —DPEaKINH, OKHCIIUTENLHO-BOCCTAHOBUTEIIHHBIE
pEaKIuH, OKHUCINTENb, BOCCTAHOBUTENb, OKHCICHHE 1 BOCCTaHOBJICHHUE,
amrotponus, aM(OTepHOCTh, ~XUMHYECKas —CBA3Db (KOBaJIeHTHas, HMOHHA,
MeTaIuecKas), KpUCTauldeckas peléTka, KOppOo3us MeTajjioB, CILIaBeL,
CKOPOCTh XMUMUYECKOH peaKiuy, IPENENbHO JOMyCTHMAs konnentpanus 1K
BEILIECTBA;

o WIUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX ~XHMMTCCKAX [IOHSITUM U
IPHMEHATH STH MOHATHS [[PU ONMCAHNY BEIIECTB U UX IpEeBpalCHUN;

e FICIIOJIB30BATh XUMMYECKYIO CUMBOIIMKY I COCTAaBJICHMA bopMyn
BeIIeCTB ¥ ypaBHEHMM XNUMUYECKHAX PeaKIui;

o OTIPE/IeNATH BAJIEHTHOCTD U CTEIICHb OKMCICHIT XUMIMECKIX 3JIEMEHTOB B
COeIMHEHMSIX PA3IMIHOrO COCTaBa, [IPUHAIEKHOCTE BEHIECTB K OIpeIeIEHHOMY
KJIacCy COENWHEHHH 10 (opMysIaM, BHI XUMWYEeCKOM CBsI3W (KOBaJlCHTHAd,
MOHHAS, MeTa/ulidecKas) B HEOPraHWYECKAX COeIUHEHMSX, 3apil HOHA MO
XUMHAYECKOH (opMylie, XapakTep Cpelbl B BOIHBIX pacTBOpax HEOpPraHN4ECKUX
COeIMHEHNMH, T KPUCTAIUTMIECKOH pelIETKY KOHKPETHOTO BEHICCTBa,

e DACKpPBIBATH CMBICI [TeprOQMYECKOTO 3aKOHA . 1. Mengeneesa #
JeMOHCTPUPOBATh €r0 MOHHMaHWe: OIMCHIBATH M XapaKTeph30Bath TaONUIHYIO
dopmy TMepronuuecKodl cHCTEMBl XHMUIECKHX SIEMEHTOB: pasardaTh IOHSITHUA
«rTaBHAS IOACPYIIa (A-TpyIa)y U «1o0ouHas IOATPYIIA (b-rpymma)», Majible 1
GONbIIME  TEPHOMB], COOTHOCHTh  OOO3HAdYeHHMs, KOTOPbIC — HMCIOTCA B
[IepHOIMYECKOl TabmuIle, C YUCIOBBIMU XapaKTepUCTHKAMA CTpOEHHs aTOMOB
CIMIYECKHX SIEMEHTOB (COCTaB W 3apsi Aapa, oOIiee HUCIO JJICKTPOHOB N
pachpeielicHUe X TI0 SNEKTPOHHBIM CII0sIM), OOBSACHATE 00IIMe 3aKOHOMEPHOCTH
B M3MEHEHHMH CBOWMCTB DIEMEHTOB M WX COCJUHEHMH B Ipejieax MajblX IIeproioB
H{ TVIABHBIX IIOATPYIII C YIETOM CTPOSHHUA UX ATOMOB,



o KIACCH(UIMPOBATh XIMUYECKUAE DIEMEHTHI, HEOPTaHMIeCKIe BEIIECTBa,
XUMEYeCKHe PeaKIiy (To HCITy U COCTaBY yYaCTBYIOIIMX B PEaKIMU BEILCCTB, (0]
TeroBoMy 3 dexTy, Mo H3MEHEHHUIO CTEIIeHEel OKHUCIICHUS XHUMHYECKHUX
HIIEMEHTOB);

o XapaKTepu30BaTh (OIUCHIBATD) obmme u crenudrueckue XUMUIECKUC
CBOWCTBA TIPOCTBIX W CIOXXHBIX BEIISCTB, IMOATBEPXKIAA OIMCAHUC IpUMepaMu
MOJIEKYTISPHBIX X HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMIICCKIX peaKIny;

e COCTABJATH YpABHEHWs SJIEKTPONMTUIECKOH —JUCCOLHALMHK  KUCIIOT,
[esoueil | Collel, TTOTHBIE i COKPaIIEHHbIE yPaBHEHIA peaxiuii HFOHHOT0 OOMeHa,
ypaBHEHHMs PEaKlHH, MOATBEPKIAOMMX CYIIECTBOBAHMS FeHETHUECKOU CBS3H
MeX Iy BeIlleCTBaMH PasiInIHBIX KIIACCOB;

¢ PACKPBIBATH  CYIIHOCTh  OKHMCIIMTEIHHO-BOCCTAHOBMTEIBHRIX peaxIui
T0CPECTBOM COCTABJIEHUS 3TIEKTPOHHOTO GaaHca STUX PeaKIyi;

¢ [POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTA OT HX CTPOCHHUS,
BO3MOKHOCTH IIPOTEKAHMS XUMUIECKUX TIpeBpAIlCHH} B PA3IMYHBIX yCIOBHAX;

o BEIYHCIISITH OTHOCHTEBHYIO MOJICKYIIAPHYIO ¥ MOJIAPHYIO Macchl BEMICCTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO DIeMEHTa II0 dopMmysie COeTUHEHHUs, MaCCOBYIO
JOTEO BEIIECTBA B PACTBOPE, MPOBOIUTEH PACHETEL IO YPABHEHHIO XUMHUIECKON
peaxium;

o COBITIONATH NPABIIA TIONB30BAHHS XUMIIECKOH mocy 1ol ¥ 1abopaTopHEIM
060pynOBaHUeEM, a TAKXe IpaBhia o6palienys ¢ BEIeCTBAMU B COOTBETCTBHH C
HHCTPYKLMSIME 110 BBIIIOJTHEHUIO aboOpPaTOPHBIX XMMWYECKUX OINBITOB IO
MOJTyYEHHIO ¥ COOUPAHMIO Ta3000pasHBIX BEIIECTB (aMMHaKa ¥ yIIeKHCIIoro rasa);

o IPOBOJUTH PEAKIMY, [IOJTBEPKIAIOIINC KaueCTBEHHBIN COCTaB Pa3IuIHbIX
BEI[ECTB: PACIIO3HABATh ONBITHBIM IIyTEM XJIOPHI-, 6poMun-, HOM]-, KapOoHaTt-,
dochar-, CHIEKAT-, CyIb(ar-, THAPOKCHA-UOHEL KaTHOHBl aMMOHHA K HOHBI
M3yYeHHBIX METaJIOB, MPUCYTCTBYIOLIE B BOAHBIX pacTBOpax HEOPTaHWYECKUX
BEIIECTB;

o IPUMEHSTH OCHOBHBIC OTEpPaIliy MBICTHTENbHOM JIeATEIbHOCTH — aHAIIU3 U
CHHTe3, CpaBHeHWe, O000OIIeHHe, CHCTEMaTH3alNIO, BBISIBIIEHHE [PUYMHHO-
CJIeICTBEHHBIX CBSI3€H — JJI U3YICHUA CBOMCTB BEIECTB U XMMWUYECKUX PEeaKIIHi,
ecTeCTBEHHO-HAy4YHBlE ~ METOIBI ~ NO3HAHUA — — HaONIofeHNe, H3MEPEHHE,
MOIENMPOBAHHE, SKCIIEPHMEHT (PealbHbIH 1 MBICJIEHHBIH).
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YYEBHO-METOAUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPONECCA
OBSI3ATEJBHBIE YYEGHBIE MATEPHUAJIBI JJIS YUYEHUKA

o Xumus, 8 knacc/ Pynsutuc I'.E., ®enpaman ©.I'., AKIHOHEpHOE 00IIECTBO
«M3marenscTBO «IIpocsemienue»
o Xumust, 9 xknace/ Pymzurtuc I'.E., ®enpaman O.I'., AKIHOHEpHOE 0OIIECTBO

«M3patenscTBO «IIpocsemenney

METOJINYECKHUE MATEPUAJIBI IS YUUTEJIS
[[;TakaThl 10 XUMHUH, dJIeKTPOHHBIE MaTepUaIbl, HarTIAHEIE TOCOOUS,

IPUOOPEL.



