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2.1.10 PaGouyas nporpamMma no yye0HoMy npeaMery «Xumus» (0a30BbIi YPOBEHb).
ITosicHuTEeIbHAA 3alICKA

Pabouas nmporpamma no yauebHoMy nipenmety «Xumus» (0a30BbIil ypoBEHB) (TIpeaMeTHAs
obnactb «EcTecTBeHHOHAY4YHbIE MPEIMETHI») (Jlajjee COOTBETCTBEHHO — MPOrpaMMa M0 XUMHUU,
XUMHUS) BKIIIOYAET MOSICHUTENbHYIO 3alUCKY, COJAepKaHue 00yueHusl, IUIaHUPyeMble Pe3yJIbTaThl
OCBOCHMU: MPOrpaMmbI 1O XUMHUH.

[ToscHuTenpHas 3anucka.
[TporpaMma 1Mo XMMHUU Ha YPOBHE OCHOBHOTO OOMIETO 0Opa30BaHMS COCTABJICHA Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUS OCHOBHOUW 00pa3oBaTENIbHON MPOrpaMMBI OCHOBHOTO

o01ero o0Opa3oBaHwsl, MPEJICTABIEHHBIX B oroc 000,
C y4éTOM pacrpeIesi€éHHBIX M0 KJlaccaM IMPOBEPSIEMbIX TPEOOBaHHM K pe3yabTaTaM OCBOCHUS
OCHOBHOM o0pa3oBaTenbHOM IPOrPaMMBbI OCHOBHOTO o0rmiero o0Opa3oBaHwMs

U DJIEMEHTOB COZEp)KaHUs, MPEACTABICHHBIX B YHHUBEPCATHHOM KOIU(PHUKATOPE M0 XUMHH, a
TaKKe Ha OCHOBE (herepanbHOM MPOrpaMMbl BOCHHUTAHUS OOYYAIOMIMXCS TPU MOJYyYCHUU
OCHOBHOTO 0011ero oopazoBanust u ¢ yuérom KoHnenuuu npemnopaBaHusi yueOHOTO IpeaMera
«Xumus» B oOpa3oBaTenbHbIX opranm3anusix Poccuiickoit ®enepanuu, peanu3yromux
OCHOBHBIE 0011e00pa3oBaTenbHble mporpaMMbl (yTB. Pemennem Kosmnerun MunnpocBemeHus
Poccuu, nmporokon ot 03.12.2019 N TIK-48H).

CormacHo cBOEMYy Ha3HAYEHHUIO NporpaMma IO XHWMHUU SBISETCS OPUEHTUPOM JUIS
COCTaBJICHUS pabounx ABTOPCKUX porpaMm: OHa AT peCTaBICHUE
0 wLeisax, oOmiei cTparterud OOy4YeHHs, BOCIHTAHUS U Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMHU
yueOHOro MpeaMeTa, yCTaHaBIUBAET 0053aTeIbHOE MPEAMETHOE COAepkKaHKe, TPEayCMaTpUBaeT
pacnpezeneHue ero 1o KJlaccam u CTPYKTypUpPOBaHUE
€ro 1o pazfenaM U TeMaM MpOrpaMMbl, OINpEAeNseT KOJIUYECTBEHHbIE M KaueCTBEHHBIE
XapaKTepUCTUKU  COJIEp)KaHusA, JaéT TNpPUMEpPHOE  pachpeielieHne  yduyeOHBIX  4acoB
Mo TEMaTHYEeCKUM pas3ieliaM TMpOorpaMMbl M PEKOMEHIYeMYI0  IOCIEeI0BaTEIbHOCTh
UX M3y4yeHUS C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKU Y4e€OHOTrO
Ipolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUarolUXCsl, ONPEAESeT BOZMOKHOCTH MPeAMETa JUIst
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeNIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO o01ero oOpazoBaHus,
a Taxke TpeOOoBaHUM K pe3ysibTaTaM 00y4YeHHs] XMMUU Ha YpOBHE LieJel H3ydeHHs MpeaMeTa 1
OCHOBHBIX BHJIOB y4€OHO-IIO3HABaTEIbHON AeATeIbHOCTU (Yy4eOHBIX JEHCTBUM) y4YEHHKA IO
OCBOEHUIO y4eOHOTO CO/IepKaHMSL.

Bxnag xuMumM B JOCTHDKEHHE II€JIed OCHOBHOTO 00IIero o0pa3oBaHUs OOYCJIOBJIEH BO
MHOTOM  3HQUY€HHEM  XMMHMYECKOH  Hayku B  [IO3HAHUM  3aKOHOB  TPHUPObI,
B DPAa3BUTHUHM IPOU3BOJIUTENBHBIX CHJI OOILIECTBA M CO3JaHUM HOBOM 0a3bl MaTepHalbHOMN
KYJIbTYpBI.

Xumus KaKk  DJJEMEHT  CHCTEMBI €CTECTBEHHBIX ~ HayK  pPaclpoCTpaHWiIa
CBOE€ BIIMSHUE Ha BCe 00JACTH UEJIOBEYECKOro CYIIECTBOBaHMs, 3ajaja HOBOE BUIECHHE MHUDA,
CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM >XKU3HU
oO1iecTBa: 3HAaHWE XUMHHU CITY>KUT OCHOBOM /7151 (POPMUPOBAHUSI MUPOBO33PEHHUS YEIOBEKA, €ro
IpeCTaBICHUI 0 MaTepHabHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IIPEJICTaBICHUS 0 B3aMMOIIPEBPALICHUIX SHEPTUU
¥ 00 3BOJIIOLIMY BEIIECTB B MPHPOJIE, COBPEMEHHAsI XMMHUS HApaBJIeHa Ha PelIeHHe TT100aIbHBIX
npobjeM YCTOWYMBOIO pa3BUTHS 4YEJIOBEUECTBA — CBHIPHEBOM, HHEPreTUUECKOM, MHUIIEBOH W
HKOJIOTHUECKOM 0e30MacHOCTH, IPOOIeM 3paBOOXPAHEHHUS.

B ycnoBusix Bo3pacTaromiero 3HAa4€HUS XUMHHM B JKM3HM OOIIECTBA CYIIECTBEHHO
MOBBICKJIACHh POJIb XMMHUYECKOTO 00pa3oBaHus. B miaHe coumanu3anuy OHO SIBJISETCS OAHUM U3
yclioBUi (OPMUPOBAHNS UHTEIJIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHUS.



CoBpeMEHHOMY 4YeNOBEKY XHMHMYECKHE 3HaHMsS HEOOXOOUMBl [Uld NPUOOpETEHUS
OOIIEKY/IbTYpPHOIO  YpPOBHS,  IO3BOJIAIOLIETO  YBEPEHHO  TPYOUTbCA B COLUyME
U OTBETCTBEHHO y4YacTBOBaTb B MHOI00Opa3HOW >KM3HM OOIIECTBa, AJII OCO3HAHUS Ba)KHOCTU
pa3zyMHOI0 OTHOILEHUS K CBOEMY 310POBBIO u 310POBBIO IpYrux,
K OKpY>Karoley IpupogHOU cpelie, I IPAMOTHOIO ITOBEICHHUs IIPU UCIIOJIb30BAaHUN PA3IMYHBIX
MaTepUajIoB U XMMHUYECKUX BEIIECTB B IOBCEIHEBHOM JKU3HH.

Xumuueckoe o0pa3oBaHHE Ha YPOBHE OCHOBHOTO 0OLIeEro o0pa3oBaHUs SIBISETCS
0a30BbIM 110 OTHOLICHHWIO K CHCTEME OOLIero XuMmuueckoro ooOpasoBanus. llosTomy Ha
COOTBETCTBYIOIIIEM €MY YPOBHE OHO pEaTU3yeT MPUCYIIUe 00IEeMY XUMUYECKOMY 00pa30BaHUI0
KJIIOYEBbIE  IICHHOCTH, KOTOpPBIE  OTPaXalOT  TIOCYNapCTBEHHBIC,  OOLIECTBEHHBIE U
WH/IMBUYyaJIbHBIE TIOTPEOHOCTH. DTUM ONpEAeIsIeTCsl CYIIHOCTh O0Iei crparernd oO0ydeHus,
BOCIIUTAHMS U Pa3BUTHUS 00YYAOLINXCS CPEACTBAMH YI€OHOTO MpeIMeETa.

N3ydenune xumuu:

— CHOCOOCTBYeT pealu3allid BO3MOXKHOCTEH JuIs CcaMOpa3BUTHA U (POPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKINOHATBHON IPaMOTHOCTH;

— BHOCHUT BKJaJ B ()OPMHPOBAHUE MBIIIJICHUS U TBOPUECKUX CLIOCOOHOCTEH 00y4daroLuxcs,
HaBBIKOB HX CaMOCTOSITEJIbHOM y4eOHOW JeATENbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX yMEHHUH, HEOOXOIMMBIX KaK B TOBCEIHEBHON JKW3HU, TaK U B
poeCCHOHAIBHON JESATEIHHOCTH,

— 3HAaKOMHUT CO CHelU(UKON HaydHOTO MBILIUICHHS, 3aKJIaJbIBAa€T OCHOBBI LIEIOCTHOTO
B3IUIAJla HAa E€IMHCTBO MPHUPOABI M YEIOBEKA, SBIISIETCS OTBETCTBEHHBIM 3TallOM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aroUuInuXxcs;

— cnocoOcTByeT (OPMHUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHS K €CTeCTBEHHO-HAayYHBIM
3HaHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTMYECKOE 0Opa3oBaHUE
o0yyJaronuxcs.

— Has3Bannble HampaBieHuss B OOy4eHMHM XMMUM oOO€CleUYMBAIOTCA  CHElM(PUKOI
coJiepKaHusl y4eOHOro MpeaMeTa, KOTOPbIi sSBIIseTCs MeJarornyecku aJarnTUPOBaHHBIM
OoTpakeHHeM 0a30BOI HayKH XMMHHU Ha OTPEICIEHHOM dTare e€ pa3BUTHSL.

Kypc XuMum OCHOBHOH IIKOJbI OPUEHTHPOBAH HAa OCBOEHHE OOYYAIOUIMMHCS OCHOB
HEOPraHUYECKON XUMHUU U HEKOTOPBIX MTOHATUI U CBEJICHUI
00 OTIIeNbHBIX 00BEKTAX OPraHUYECKON XUMUHU.

CrtpykTypa conep:kaHus ImpenMera cOpMHUpOBaHA Ha OCHOBE CHUCTEMHOIO MOJXOJa K €ro
U3Y4YEHUIO. Copepxanue CKJIaJIbIBACTCS u3 CUCTEMBI MOHSTUI
O XHMMHMYECKOM DJJIEMEHTE€ M BEIIECTBE M CHCTEMBI IOHATHA O XMMHYECKOM pEaKIUu.
O0e 3TH cUCTEMBbI CTPYKTYpHO OpPraHHM30BaHBI MO TMPHUHLHUIY IOCIEI0BATEIbHOIO Pa3BUTHUS
3HAaHUM Ha OCHOBE TEOPETUYECKUX INPEACTABIECHUN Pa3HOIO YPOBHSA: aTOMHO-MOJIEKYJISIPHOTO
YUEHHMs KaK OCHOBBI BCET'O €CTECTBO3HAHMA, ypoBHs Ilepnonnueckoro 3akona .M. Menaeneesa
KaK OCHOBHOT'O 3aKOHAa XMMHH, yUYEHUS O CTPOCHUH aToMa U XUMUYECKOW CBSI3U, IPEICTaBICHNN
00 DJIEKTPOJIMTUYECKON JAHMCCOLMAIMM BELIECTB B pacTBopax. TeopeTHdyeckHe 3HaHUs
paccMaTpUBAIOTCSI HA OCHOBE OHMIIMPHYECKH IOJYYEHHBIX U  OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCS MOCIIEA0BATENLHO OT OJHOTO YPOBHS K APYTrOMY, BBITOIHSS (PyHKIMU OOBSICHEHUS
U TPOrHO3MPOBAHMSI CBOWCTB, CTPOEHUS M BO3MOKHOCTEM IPAKTUYECKOTO IPUMEHEHUS
Y TIOJTyYEHHS U3y4aeMbIX BEILECTB.

Takast opraHuzanusi CoJepXaHMS HPOTPaMMbl  CIHOCOOCTBYET  IPEICTABICHHIO
XUMUYECKON COCTABIIAIOIICH Hay4HOW KApTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW Ipupoisl. Tem
caMbIM 00ecreynBaeTcsi BO3MOKHOCTb (OPMHUPOBAHUS y OOYy4arOUIMXCS LEHHOCTHOTO
OTHOILIEHHs K HAyYHOMY 3HAaHUIO M METOJaM MO3HaHUs B HayKe. Ba)KHO Takke 3aMETHUTh, 4TO
OCBOCHHME COJEpPKAHMS Kypca NPOUCXOJWUT C IPUBICYEHUEM 3HAHMM W3 paHee H3Y4YECHHBIX
KypcoB: «Oxpyxatomuit Mup», «buonorus. 5—7 knaccb» u «®Pu3nka. 7 Kiacey.



K HanpaBieHuio mNepBOCTENEHHONW 3HAYMMOCTH IPU peanu3alui 00pa30BaTEIbHBIX
GYHKIMI XUMUHM TPaJULMOHHO OTHOCSIT ()OPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAYKU Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKON NEATEILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYpHL. 3ajaya yueOHOTO MpeaMeTra COCTOMT B ()OPMHPOBAHUHU
CHUCTEMBbl XMMHUYECKHX 3HAHUH — BaXHEWIIMX (PAKTOB, MOHATHHA, 3aKOHOB M TEOPETUYECKHX
MOJIOKEHUH, TOCTYIMHBIX 0000IIEHNI MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HayKd, 3HAHUK O
HAYYHBIX METO/aX M3YYEHHUS BEIIECTB U XMMUYECKHUX PEaKIHid, a Takke B (HOPMUPOBAHHH U
pa3BUTUH YMEHUH U CHOCOOOB JEATENbHOCTH, CBA3aHHBIX C IIAHUPOBAHUEM, HAOJIIOJEHUEM
U TIPOBEICHUEM XMMHYECKOT'0 HKCIIEPUMEHTA, COOJIOACHNEM PaBMII 0€30MacHOr0 0OpaIeHus ¢
BELIECTBAMMU B [1OBCEAHEBHON KU3HU.

Hapsny ¢ »9stum  wmenmm  w3ydeHuss — y4eOHOro  mpeaMera B IporpamMme
110 XMMHUH YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOTO
obmiero oOpazoBanus. CeronHsi B 00pa3oBaHMHM 0CO00 3HAYMMOM NMPHU3HAETCA HANPABICHHOCTD
00y4deHus Ha pa3BuTHE u camMopa3BUTHE JIMYHOCTH, ¢dopmupoBanue
e wuHTelNIekTa M o0meld KyabTyphl. OOydeHHEe YMEHHI0O YYUThCS U IPOJOJIKATh
cBOE¢ oOpa3oBaHHE CAMOCTOSITEIbHO CTAaHOBUTCS OJHOW M3 BaKHEHIIMX (YHKIUN yueOHBIX
MIPEMETOB.

B cBs3u ¢ 3TUM mpu M3Y4eHHMM MpelMeTa Ha YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs

JOMHUHHPYIOIIIEeE 3HAaYCHHE TPUOOPENH TaKue 1IeJH, KaK:

— (¢dopmupoBanue UHTEIJIEKTYaJIbHO pa3BUTOI JUYHOCTH, rOTOBOM
K C€aMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOATEIBHOMY TIPUHATHIO PEIICHHIA,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HamnpaBICHHOCTh OOY4YeHHS Ha CHCTEMAaTHYEeCKOe MPHOOIIEHHEe OO0ydYaroUInXCs
K CaMOCTOSITEJIbHOM I03HABATEJIbHOM JEATEIbHOCTH, HAyYHbIM METOJaM IIO3HaHMS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecnieyeHne YCJIOBHH, CIIOCOOCTBYIOUIMX NPHOOPETEHHIO OOYYarOIIMMHUCS OIBITa
pa3HoOOpa3HOW JAESTENbHOCTH, II03HAHUS M CaMOIIO3HAHUSA, KIIOYEBBIX HABBIKOB
(KJIIOYEBBIX KOMIIETEHIIM), UMEIOIINUX YHUBEPCAIBbHOE 3HAUYEHHUE ISl Pa3IMUHbIX BUI0B
JIeSATEIbHOCTH;

— (opmupoBaHue yMEHHUH OOBICHATH U OIEHMBATh SIBJICHHUS OKPYXKAIOLIETO MHUpa
Ha OCHOBaHUH 3HAHU U OMbITA, TOJYYEHHBIX [IPU U3YYEHUH XUMUM;

— (opmupoBaHue y o0yyaroumxcsd ryMaHUCTUYECKUX OTHOILIEHUH, MOHUMAaHUs LIEHHOCTH
XUMHYECKMX 3HaHUM A BBIPAOOTKM SKOJOTHMYECKH I[eJIeCOO00pa3HOro MOBEJIEHUS B
ObITYy Y TPYIHOBOH JESATENBHOCTM B LENAX COXPAaHEHUS CBOETO  370POBbS
U OKPYKaIOLLEH IIPUPOTHOMN CPEJIbI;

— pa3BUTHE€  MOTHBAIlMM K  OOy4YeHHWIO0,  CIOCOOHOCTEH K  CaMOKOHTPOJIO
Y CaMOBOCHUTAHHMIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUYECKUX I[EHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MPOQUIIS M HAPABIEHHOCTH JAJIbHEHUIIIETO 00 yUeHHS.

B cucrteme obuiero o6pa3zoBaHMs XUMHs MpU3HAHA 00s3aTEIbHBIM YYEOHBIM INPEIMETOM,

KOTOPBII BXOJIUT B COCTaB MpeAMETHON 00sacTi «ECcTeCTBEHHO-HayYHbIE TPEIMETHI.

OOmiee 4YHMCIO YacoB, PEKOMEHAOBAHHBIX [UIsI HM3ydyeHUs XuMmuH, — 136 dacos:
B 8 Kiacce — 68 "acoB (2 yaca B HefIeN0), B 9 kinacce — 68 yacoB (2 yaca B HEJIENIO).

Jlnist KaXI0ro Kjiacca MpeaycMOTPEHO pe3epBHOE yueOHOe BpeMs, KOTOpOe MOKET OBbITh
UCMOJIb30BaHO  YYaCTHMKaMH 0Opa3oBaTeNIbHOTO Mpolecca B IemiX  (opMHUpPOBaHUS
BapUaTUBHOMU COCTAaBIISIIOLICH  COAEp)KaHUS ~ KOHKpEeTHOW  paboueld  mporpammsbl.
[Ipu »TOM oOOs3aTenpHas (MHBapUaHTHas) YacThb COAEp)KaHUS y4yeOHOro IpeaMmera,
YCTAQHOBJICHHAs MPOrPaMMON M0 XUMHH, U BpeMsi, OTBOJUMOE Ha e€ M3y4yeHHe, JOJDKHBI OBbITh
COXpaHEHbI MOJTHOCTHIO.



B crpykType mporpamMmbl O XUMHH HapsiAy C MOSICHUTEIbHOM 3amHMCKOW BbIENICHBI
CIIeIyIOIINE pa3/ielibl: IUIAHUPYEMbIe Pe3yIbTaThl OCBOCHHUS YUeOHOT0 IpeaMeTa — JINYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHBIE, CO/Iep)KaHUe yueOHOTo MpeIMeTa Mo rojjaM 00y4YeHHsI.

Conep:xanue 00yuyenus B 8 Kiacce.

[lepBoHaYalIbHBIE XUMUYECKUE TTOHSATHUS.

[Ipenmer xumuu. Ponp Xvmuu B KU3HM yenoBeka. Tena u BemecTBa. Pusnyeckue
CBOMCTBa BemiecTB. ArperaTHoe cocrosiHue BemiectB. [loHATHe O MeToAax MO3HAHUS
B XMMUHU. XUMUS B cucTeMe HayK. UncTeie BemecTBa 1 cMecH. CriocoObl pa3ienieHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u ciioXHBIE BelleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHWMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAsA aToMHas Macca. OTHOCUTENbHASI MOJICKYJIsIpHAst
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH.

@u3znueckue M XUMUYECKHUE SIBICHUS. XHMHYECKas peakuus M €€ NpPU3HAKU. 3aKOH
COXpaHEHMs MacChl BellecTB. Xumuueckue ypaBHeHus. Kiiaccupukanus XuMHUUYECKUX peakIuii
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYIOH, C MmpaBuiIaMu paboTh
B naboparopuu u mnpuémMamu OOpaieHus ¢ J1abopaTOpHBIM OOOpPYIOBAaHUEM, H3yYEHUE U
onucanue PU3NIECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIECTB, HaOM0IeHue (HU3HUECKUX
(nmnaBjeHHE BOCKA, TasHUE JIbJja, pacTUpPaHUe caxapa B CTYIKE, KUIIEHUE U KOHJCHCAIHs BObI)
U XUMUYECKUX (TOpeHHE CBEYH, MPOKAIMBAHHWE MEIHOMN MPOBOJIOKH, B3aUMOJICHCTBUE Mela C
KHUCITIOTOM) sIBICHUH, HAONIO/IEHUE M OMUCAHHE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIHii
(pa3znoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOpUJIOM Oapusi, pasioKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aumoaecTBue xenesa ¢ pactsopom coiu meau(Il)),
U3y4eHue Croco0O0B pas3eieHusi cMeced (C OMOIIBI0 MarHuTa, (PrIbTpOBaHUE, BhIIAPUBAHUE,
TUCTHILIAIMS, XpomaTorpadus), TpPOBEACHHE OYMCTKH IOBAPEHHOW COJIM, HAOIMIOJICHUE U
ONHUCaHUE PEe3YyIbTATOB IMPOBEACHUS OIBbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl,
CO31aHHE MOJIETIEN MOJIEKYJI (ILIapOCTEPIKHEBBIX ).

Ba:knejinue npeacTaBuTe 1 HEOPraHUYeCKMX BelleCTB.

Boznyx — cmech razos. CoctaB Bo3nyxa. Kuciopon — 37€MEHT U MPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoze, Gpu3nueckue U XMMHUECKHE CBOMCTBA (peaKlMKU TOPEHMUS).
Oxkcuppl. [Ipumenenue KHCIIOpO/1a. Crnioco0sl MOJIy4EHUS KHCII0pOoJia
B JIaOOpaTOpUH U MPOMBIILIEHHOCTH. KpyroBopoT kuciopoaa B npupojae. O30H — aioTpoIHas
Mo (UKAIHS KUCIOPO/A.

TemnmoBoit  >PdexkT  XUMHUYECKOW  peakiuu, TEPMOXUMHUYECKHE  YpaBHEHUS,
9K30- U SHAOTEPMUYECKUE peaKIuu. TOIUIMBO: yroib U METaH. 3arpsi3HEHUE BO3yXa, YCUICHUE
NapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »snemeHT u mpoctoe BemecTBo. HaxoxzaeHwe Bogopoia B MpUPOJE,
dbusznueckne W XUMHUYECKHE CBOWMCTBA, MPHUMEHEHHE, CHOcOoObl TonydeHus. Kuciaorsl
U COJIH.

KonuuectBo BemectBa. Monb. MoinspHas macca. 3akoH ABoraapo.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boma kak pacrBoputenb. PactBopsl. HacsllieHHbIE
YW HEHACBIIIEHHBIE PacTBOPHL. PacTBOPMMOCTH BemIECTB B BOjJe. MaccoBasi JOJs BEIIECTBA
B pacTtBope. XHUMHYECKHE CBOWCTBa BOJbl. (OcHOBaHusg. Ponb pacTBOpOB B HpUpPOIE
W B )XKM3HHU 4esoBeka. KpyroBopoT Boabl B pupoje. 3arps3HeHUE MPUPOAHBIX Boj. OxpaHa U
OYMCTKA IPUPOIHBIX BOJI.

Knaccudukanms nHeoprannuecknx coeaunennid. Oxcuabl. Kimaccudukanus OKCHAOB:
coseo0Opasymolue (ocHOBHBIE, KHCIIOTHBIE, amoTepHBbIE)



1 HecoseoOpasyrone. HomeHkmaTypa okCH0B (MEXIyHapoHasl U TpUBHANbHAS ). DU3HUECKue
Y XMMHYECKHE CBOMCTBA OKCUIOB. [lomyueHre OKCuioB.

OcnoBanusa. Kiaccudukanmst ocHoBaHMiA: METOYM W HEPACTBOPUMBIE OCHOBAHHSI.
Homenkiarypa OCHOBaHUU (MexxayHapoaHas 5 TpUBHAJIbHAS). dusnueckue
Y XMMHYECKHE CBOMCTBA OCHOBaHUU. [lonydyeHne ocHOBaHMIA.

Kucnorel. Knaccudpukanus xucnor. HomeHknmaTtypa KUCIOT — (MEXIyHApOIHAS
U TpuBUaibHas1). DU3NYECKUE U XUMUYECKUE CBOMCTBA KHUCIOT. Psii aKTMBHOCTH METAJLJIOB
H.H. bekerona. [lonydyeHue KUCIoT.

Conu. Homenkuarypa cosueil (MexayHapoaHasi U TPUBUAJIbHAS).

Du3nYeCKUe U XUMUYECKUE CBOMCTBA conel. [lonyueHnue coieil.

I'eneTndeckas CB3b MEKIYy KJIACCAMU HEOPIaHUYECKUX COCIUHEHUM.

XUMHUYECKUN OKCIIEPUMEHT: KadeCTBEHHOE OIIPEICIICHUE COIEPKAHUSA KHUCIOpoaa
B BO3JyXe, TIOJy4eHHE, COOHMpaHHe, paclo3HABAaHHE M U3YyYCHHE CBOWCTB KHCIOPOAA,
HAOJIIOJICHUE B3aUMOJAEMCTBMSI BEIIECTB C KHUCIOPOJAOM U  YCIOBUS BO3HHMKHOBEHUS
U TpeKpalieHus ropeHus (mokapa), O3HaKOMJIEHHE C oO0pa3llaMH OKCHIOB M OIHMCaHUE
UX CBOICTB, OJy4yeHUE, COOMpaHHe, paclio3HaBaHUE U U3y4YEHHE CBOMCTB BOAOpoaa (ropeHue),
B3anMojeiicTBre Boopoaa ¢ okcuaoM menu(Il) (Bo3amMokHO HCTOIb30BaHUE BUEOMATEPHUATIOB),
HaOmo/leHue 00pa3lloB BELIECTB KOJIMYECTBOM | MOIb, HCCIEIOBAaHUE OCOOCHHOCTEH
pPacTBOpPEHMSI BEIECTB C PAa3jIMYHOM pPACTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C
ONpeeEHHON MacCOBOM 10J1€l paCTBOPEHHOIO BEIIECTBA, B3AMMOJICHCTBUE BOJABI C METAJLIIaMHU
(HaTpueM U KanblueM) (BO3MOKHO UCTIOJIb30BaHUE BIIEOMATEPUATIOB), ONIPEICJICHHE PACTBOPOB
KUCIIOT U INEJNOYeH C IMOMOIIBI0 HMHIUKATOPOB, HCCIEAOBaHHE OOpa3lloB HEOPraHHMYECKUX
BEIIECTB Pa3jMYHBIX KIAccOB, HAOMIOJEHHE W3MEHEHUS OKPACKU HHIUKATOPOB B PacCTBOpPAxX
KHUCTIOT U IeN0oYel, n3yueHue B3aumoeiictsus okcuaa meau(Il) ¢ pactBopoM cepHOi KUCTOTHI,
KHCIIOT C METaJJIaMH, DPEAKLUHUHA HEWTpalIu3aluy, IIOJYy4EHHE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJHOI0 METaJla APYIMM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4
110 Teme «BakHeWIIne KJ1acChl HEOPTaHUYECKUX COCITUHEHUI.

154.3.3. Ilepnoanueckuii 3akoH U llepuogmueckas cUCTEeMa XHMHUYECKHX DJIEMEHTOB
H.N. MenneneeBa. CTpoeHne aToMOB. XUMHUUECKasi CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuumu.

[lepBrle MONBITKM KJIacCUPUKAMM XHUMHUYECKHUX 3yieMeHToB. lloHAaTne o rpynmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIEC ra3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

[lepnonnueckut  3akoH. Ilepmogmyeckas  cucTemMa  XMMHYECKMX  DJIEMEHTOB
J.W. MenneneeBa. Kopotkonepuonnas u anuHHonepuoaHas ¢popmsel [leprnoandeckoil cuctemsl
xumuyeckux onementoB .M. Menneneesa. Ilepuogsl u rpynmbl. DPU3HMYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snep. M3oromsl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKUX 3JIeMeHTOB [leproanueckoil cucTeMbl
.M. Menneneesa. XapakTepucTuka XAMUYECKOr0 dJIEMEHTa
1o ero nojioxkenuro B [lepuoanueckoit cucreme .M. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMSI paJiiyca aTOMOB XMMHYECKHX DJIEMEHTOB, METAJIIMYECKUX
Y HEMETAJNIMYECKUX CBOMCTB IO IpynnaM M nepuoaaMm. 3HadeHue llepuoanueckoro 3akoHa u

Ilepuonnueckoi CHUCTEMBI XUMUYECKHUX JJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[.11. MeHneneeB — y4€Hbli U IpaskJaHUH.
Xumuyeckass  cBa3b.  KoBaneHTHas  (mosispHass W HEMOJIApHAsi)  CBSI3b.

DJIEKTPOOTPUIIATETLHOCTh XUMHUYECKHUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb  okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipoueccsl
OKHCJIEHHUS U BOcCTaHOBIEHHUA. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

XUMHYECKUN JKCIEPUMEHT: HM3YUYCHHE OOpa3IOB BEIIECTB METAJIOB M HEMETAJJIOB,
B3aMMO/JICHCTBHE TUIPOKCHUIA IIMHKA C PACTBOPAMM KHUCJIOT W WIIEIOYEH, MPOBEICHUE OIBITOB,



WLTIOCTPUPYIOIIUX TPUMEPHI OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINi (TOPeHUE, peaKIuu
Pa3oXKEHUS, COSTUHEHUSA).
MesknpeamMeTHble CBSI3H.

Peanm3arust MeXIpeIMETHBIX CBS3€H MIPHU U3yUYEHUU XUMHH B 8 KJIACCE OCYIIECTBISICTCS
gyepe3 UCTIOJIb30BaHUE KaK 00X €CTECTBCHHO-HAYYHBIX TTOHSITHIA,
TaK U TMOHSTHMU, SBJISIONINXCS CUCTEMHBIMU IS OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYIHOTO
UK.

OOmue ecTeCTBEHHO-HAYYHBIC IOHSATHUS: HAy4dHBIA (DaKT, THIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCHU(UKAlUs,  MEPUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

dwu3uka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIBI,
pPaZOaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3aps, BEIIECTBO, TEIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3NYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE3561, ComHIle.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaIbl, TOPHBIE TOPOJIBI, IMOJE3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

Coaep:xanue o0yueHnus B 9 Kiacce.
BemecTBo M XMMHYeCKas peaKIus.

[lepuonnueckuit  3akoH. Ilepuogmueckas  cucTemMa  XHMHUYECKMX  DJIEMEHTOB
JA.N. Menneneea. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB  NEpBBIX  TpPEX  MEpPUOAOB,  Kajlus, KalublUsd M  MX  COCJUHEHUH
B COOTBETCTBUHM C TMOJOKEHHEM »3JIEeMEHTOB B llepuonnueckoil cucreMe M CTPOEHUEM
HX aTOMOB.

CrpoeHue BelecTBa: BUIbI XUMHUYECKOM CBSI3M. THIBI KPUCTAIUMYECKUX PEIIETOK,
3aBHCUMOCTb CBOWCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKOW PEIIETKH W BUJA XHUMUYECKOU
CBSI3H.

Knaccudpukanuss U HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB  (MEXIyHapOIHAs
U TpUBUAIbHAsH). XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3IMYHBIM KJaccam
HEOPraHWYECKUX COCIMHEHN, TEHETUYECKas CBSA3b HEOPraHMYECKUX BELIECTB.

Knaccudukanuss XuMHUUECKMX peakluid 10 pa3IUyHbIM TMpuU3HaKaMm (10  YHCIy
U COCTaBY Y4YAaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3(P(DEKTy, MO H3MEHEHHIO
CTENeHeW OKUCIEHUS XUMHUYECKHUX JJIEMEHTOB, MO OOpPaTUMOCTH, MO yYaCTHIO KaTalau3aTopa).
DK30- ¥ DHIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUUYECKHE YPaBHEHUS.

[TonsiTne o0  ckopoctd  xuMudecko  peakiuu. [loHsTHe 00  0oOpaTUMBIX
U HEOOpaTUMBIX XUMHUYECKHX peakiusx. [[oHATHE O TOMOT€HHBIX U TeTePOT€HHBIX PEaKIIMSX.
ITonsaTHe 0 XMMUYECKOM paBHOBeCUU. DAKTOPBI, BIUAIOLIME HA CKOPOCTh XUMUUYECKON pEeaKLun
Y TIOJI0KEHUE XUMHUUYECKOTO PABHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTEIbHBIE peakiuu, 3JIEKTPOHHBIN OanaHc
OKHCIIMTEIBHO-BOCCTAHOBUTEIBHON peaKuuu. Cocranenue ypaBHEHUH
OKHMCIIMTEIIBHO-BOCCTAHOBUTENBHBIX PEAKIMI € HCIOJIb30BAHUEM METOJA JJIEKTPOHHOIO
Oananca.

Teopus 3EKTPOAUTHUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HE 3NEKTPOJIUThI. KaTuoHHI,
QHUOHBL. MeEXaHU3M JUCCOLMALIMM BEIIECTB C PA3JIMYHBIMM BHJAAMU XUMHUYECKOM CBS3H.
Crenens aucconuanmu. CHIbHBIC U Ca0BIE DIIEKTPOIUTHI.

Peakuuu noHHoro ooMeHa. YCloBUS IPOTEKaHUS peaKIMii HOHHOrO 0OMEHa, TOJHbIE U
COKpAIIEHHBIE HOHHBIE YpaBHEHHUSI  peaKIuil. CoiicTBa  KHUCIIOT, OCHOBAaHMI
W COJIEH B CBETE MPEACTaBICHUN 00 DIIEKTPOMTHUECKON nucconranui. KauecTBeHHbIE peakIuu
Ha UOHBL. [loHATHE O TUIPOIN3E CONEN.



XUMHUECKUH HKCIEPUMEHT: O3HAKOMIICHHE C MOACTSMH KPHCTATMUECKUX PEHIETOK
HEOPraHWYECKHX BEIIECTB — META/UIOB M HeMeTa/uloB (TpaduTta M anmasa), CJIOKHBIX BEIECTB
(xyopuga HATpHs), WCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XWUMHUYECKOW pEaKkIuH OT
BO3/ICUCTBUS Pa3IMYHBIX (PAKTOPOB, UCCIENOBAHHUE SJIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB,
nporiecca M CCOLMAITIH KHCJIOT, ieaoven
U cojeil  (BO3MOXXKHO  HCIIOJIb30BaHHE  BHJIEOMATEPUANIOB),  IMPOBEJCHHE  OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs PEaKUuii MOHHOTO oOMeHa (oOpa3oBaHHE Ocajka,
BBIJICIEHHE  Ta3a, o0pa3oBaHWE  BOJABI),  ONBITOB,  WMJUIIOCTPUPYIOIIMX  MPHUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHE, peakluu pas3jiokKeHHS, COCTUHEHHS),
pacrio3HaBaHWE HEOPraHMUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIN Ha NOHBI,
HemeTtaJuibl U UX COeJUHEHUS.

OOmast xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC
CTCIICHU OKMCIICHUA. CTpOeHI/Ie n (1)I/I3I/I‘ICCKI/IG CBOMCTBA IMPOCTBIX BCHICCTB — TaJIOI'CHOB.
XUMHUYECKHE CBOMCTBA Ha MpuUMepe xXyopa (B3aWMOJICHCTBHE C MeTallaMH, HeMeTaJlJIaMH,
nresodamu).  XsopoBogopoxa. ConsiHass KHCIOTa, XUMHYECKHE CBOWCTBA, IOJyYCHHE,
npuMeHeHue. J[eficTBre XJiopa ¥ XJIOpOBOIOPO/Ia Ha OPraHU3M YelloBeKa. BaxkHen e XJIopu bt
U MX HaXOXJICHUE B IIPHPO/IE.

OOmiast xapaktepuctuka 3yieMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHBIC CTETICHU OKUCIICHUSI.

CtpoeHrne ¥ (QU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJa U CEpHI.
AmnnoTtponHbeie MOAU(UKAIIMKM KUCIOpOAa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO,
CTpOEHHUE, busnueckue u XUMHUYECKHE CBOIICTBa. Oxcupl cepbl

KaK IpeJICTaBUTEIM KHCIOTHBIX OKCHAOB. CepHas KuCIOTa, (U3MYECKHE U XHUMHUYECKUE
cBoiicTBa (0O0IIME Kak MpeICTaBUTENsl Kiacca KUCIOT M creuududeckue). XuMHUYECKue
peaKIym, JIeKalupe B OCHOBE MPOMBIIUICHHOTO CIIOCO0a TOJMYYeHHUS CEpHOW KHCIIOTHL.
[Tpumenenne. Conu CEpHOM KHCIOTHI, KAYECTBEHHAs peakuus Ha cyiabdaT-noH. HaxoxxneHue
ceppl U €€ CcoelMHEHUM B IMpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKAloUlel cpelibl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKAM, 3arpsA3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHUS.

OOmass xapakrepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENICHU OKUCIICHHUSI.

A3oT, pacnipocTpaHeHue B IPUPOJE, PU3NUECKHE U XUMUYECKHE cBoiicTBa. KpyroBopoT
azoTa B TIpupoae. AMMHAK, €ro (QU3NYECKHe M XUMHUYECKHE CBOMCTBA, IOIY4YEHHE U
npumenenue. Conu aMMOHMS, WX (U3NYECKME M XUMHUYECKHE CBOWCTBA, NpPHUMEHEHUE.
KauectBennas peakuus Ha MOHBI aMMOHHMSI. A3oTHas KHCJIOTA,
e€ nosyueHue, Gpusnyeckre U XMMUYECKHe CBOMCTBa (00IIMe KaK MPeJCTaBUTENs KJIacca KUCIOT
u cnenuduueckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE MHHEPaJIbHBIX
ynoOpeHnil. XuMHU4eckoe 3arpsi3HeHHe OKpYXKarollled Cpeibl COeIMHEHUSIMHU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsI3HEHHNE BO3/1yXa, TOUBBI U BOJIOEMOB).

docdop, amnorponHsle Moaudukanuu pochopa, punuecKkue U XMMUYECKHE CBOMCTBA.
Oxcun dochopa(V) u dochopHas kuciaora, Gpusnyeckue 1 XUMHUYECKHE CBOMCTBA, MOJIyUYEHHUE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAIbHBIX YI0OpEHU.

OOmast xapakrepuctuka syeMeHToB I[VA-rpymmel. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEpHBIE CTENIEHN OKUCIICHUS.

VYraepon, amoTponHble MOAW(DUKALMYU, PAcCOpOCTpaHEeHUEe B Mpupoze, (pusnueckue u
XUMHUYecKHe cBoiicTBa. Ancop6buus. Kpyrosopot yrinepoga B mpupoze. OKcuasl yraepoza, ux
busznyeckue M XMMHYECKHE CBOWCTBA, JIEHCTBHME HA >KMBBIE OPraHU3MBI, IMOJIyY€HUE W
MpUMEHEHHe. JKOJOTUYECKHe MpoOJeMbl, CBA3aHHbIE ¢ okcuaoMm yriaepona(lV), rumoresa
100aMbHOTO MOTEIUIEHHs KJIMMaTa, MapHUKOBBIM 3QekT. YronpHas KuciaoTa U €€ Coiu, MX
¢buznueckue u XUMHUYECKHE CBOMCTBA, MOJIyuYeHue



u npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-uoHBL. Mcmonb3oBaHuEe KapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayanbHbIEe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUSAX yIiepojia
(meran, 3TaH, OTWJEH,  alETWIEH, 9JTaHOJ, [JMIEPUH, YKCYCHas  KHUCIJIOTA).
Hx coctaB u xummuueckoe crpoeHue. [loHsTHe 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX: XKHUpPaX,
Oenkax, yrieBojax — M UX POJIM B KU3HHU uyejoBeka. MaTeprallbHOEe €IMHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usuueckne M XHMMUYECKHE CBOWCTBA, IOJIY4YEHHE M IPUMEHEHHE.
Coenunaenuss kpemHusi B mnpupone. OOmme mnpencrasBieHus o0 oxcuge kpemuusi(IV)
U KpeMHHEBOH KucioTe. CHITMKATHI, X UCIOIL30BaHUE B OBITY, MEIUIIUHE, POMBIIICHHOCTH.
Baxneliire CTpOUTENBbHBIE MaTepHallbl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH, >XEeIe300€TOH.
[IpoGnembl 0€30MacHOr0 UCTIOIB30BAHUS CTPOUTEIBHBIX MaTEPUAIOB B TIOBCEAHEBHOM KU3HHU.

XUMHUYECKUH DKCIIEPUMEHT: H3yueHue 0O0pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHUCJIOTBHI, MIPOBEJICHUE Ka4eCTBEHHBIX peakuuii Ha XJIOPU/I-UOHBI
U HaONIOJICHWEe TPU3HAKOB WX  MPOTEKaHUs, OMNBITHI, OTpaxamolue (PU3NYECKUE
U XUMHYECKHE CBOWCTBA TaJlOTEHOB M UX COCAMHEHUH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIOB), O3HAKOMIIEHHE C 00pasllaMy XJIOPUIOB (TaJOTE€HUIOB), O3HAKOMIIEHHE C
oOpa3uamu ceppl U €€ COEIMHEHUSMHU (BO3MOXHO HCIOJIB30BaHUE BHAEOMATEPUATIOB),
HaOmo/IeHue mporecca OOyrIMBaHUS caxapa IOJ JEeWCTBUEM KOHIICHTPUPOBAHHOM cepHOM
KHUCTIOTHI, W3Y4YEHHE XHUMHUYECKHUX CBOMCTB pPa30aBIEHHOW CEpHON KHCIOTHI, IPOBEICHUE
KaueCTBEHHOW peakluu Ha cynbdar-uoH u HaOmoJeHHe TMpu3Haka e€ MpOoTeKaHus,
03HAKOMIJICHHE c (buznueckuMu CBOMCTBaMHU a3oTa, docdopa
U UX COEIUHEHUH (BO3MOXKHO WCIIOIb30BAaHHE BHJIEOMATEPUANIOB), OO0pa3llaMH a30THBIX
u (QochopHbIX yHAOOpeHHUid, MoiydyeHue, coOupaHue, pacro3HABaHUE U M3y4YCHHE CBOWCTB
aMMHuaKa, IPOBEJICHHWE KAYeCTBEHHBIX pEakIWid Ha HWOH aMMoHusS U (ocdar-uoH
U M3y4YCHHME IPU3HAKOB MX IPOTEKaHUSA, B3aUMOJECHCTBHE KOHILIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MeIbl0 (BO3MOXXHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB), HU3YYEHHE MOJeieit
KPUCTAJUTMYECKUX PEIIETOK anMasa, rpadura, (QymiepeHa, O3HAKOMIIEHHE C IIPOLIECCOM
ancopOIuy pacTBOPEHHBIX BEHICCTB AKTUBHPOBAHHBIM YIIEM W YCTPONCTBOM TMPOTHBOTA3A,
MoJIydeHue, coOMpaHue, pacrlo3HaBaHWE W HW3yYEHUE CBOMCTB YIJIEKHCIIOIO rasa, NMpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-UOHBI M U3yY€HHE MPU3HAKOB MX MPOTEKAHUS,
O3HAKOMJICHHE C MPOIYKIMEH CHUIIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o Teme «BakHelre HeMEeTAIIIbl U UX COCIMHEHUS.

MeTanjibl M UX COCAMHEHHUS.

OO6mrast xapakTepUCTUKAa XHUMHYECKHX OJIEMEHTOB — METAIOB HAa OCHOBaHUH
ux mnosnoxeHus B Ilepuogmueckot cucreMe xumuueckux odnemMeHtoB J[.M. Menneneesa
u cTpoeHus aromoB. CTpoeHue MeTauioB. Mertaminueckass CBSI3b M MeTajUIMYecKas
KpUCTAJUIMYECKasl PeIETKA. DIEKTPOXUMHUYECKUN psii HampsokeHUud metaisioB. dusnyeckue u
XUMHUYECKHE CBOWCTBa MeTauioB. O0Imue cnocoObl noayyeHus: MetamioB. [lonsatue o koppo3un
METAJIJIOB, OCHOBHBIE CMOCOOBI 3amMTBHl MX OT Koppo3uu. CmnaBel (CTalb, YYTYH,
TIOPAIOMUHUIA, OpOH3a) U UX IPUMEHEHHE B OBITY U MTPOMBIIIJICHHOCTH.

[IlenouHble MeTasuIbl: MoJokeHne B [leproanueckoi cucTeMe XMMHUYECKUX JJIEMEHTOB
J.N. MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXJIEHUE B NpUpoae. PU3NYEeCKUe U XUMUYECKHUE
CBONCTBA (Ha IpuMepe HaTpus u KaJlusl). Oxkcubl
Y TUAPOKCHUJIBI HATpUA U Kanus. [IpuMeHeHne EeT0YHbIX METAUIOB U UX COSAMHEHUM.

[IlerouyHO3eMeENBbHBIE METAUIBI MATHUW W KajdbUUi: moJiokeHue B [lepmonnueckoin
cucreme xumuyeckux snemeHToB JI.M. MeHneneeBa, CTpO€HHME HMX AaTOMOB, HaXOXKJICHHE
B nipupoje. Pu3nyeckne U XMMHUYECKUE CBOMCTBA MarHus W KaJblus. BakHeimme coenuHeHus
KaJbIUS (oxcup, TUJIPOKCH]I, COJIN). KécTkocTh BO/IbI u CIIOCOOBI
€€ yCTpaHEHMUS.



AmoMuHMi: moJioxkeHue B Ilepuoauueckoil cucreMe XMMHUYECKHUX  DJIEMEHTOB
.. MenneneeBa, CTpoe€HHWE aToMa, HaXOXJIeHHE B mpupoae. Dusznueckne U XUMHUYECKHE
CBOMCTBa aTtOMUHUSA. AMGDOTEpHBIC CBOMCTBA OKCHJIA U THAPOKCH/IA aTIOMUHHS.

Kenezo: mnonoxenue B Ilepuoamueckoil cucremMe  XHMHYECKHMX  3JIEMEHTOB
J.1. MenneneeBa, CTpoeHHME aroMa, HaxoxkiaeHue B npupone. dusmyeckue M XUMHUYECKUE
cBoicTBa xene3a. Okcusl, Tuapokcu sl U conu xenesa(ll) u xenesza(1ll), ux cocras, cBoiicTBa
U TIOJTyYCHHUE.

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C oO0pa3llaMM METauUIOB U CIUIaBOB,
uX (QU3NYCCKUMHU CBOWCTBAMHU, HW3YYCHHE pE3yJbTaTOB KOPPO3HH METAIOB (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATEpPUATIOB), OCOOCHHOCTEHW B3aMMOJICHCTBUS OKCHAA  KajabIus
U HaTpus C BOAOW (BO3MOXKHO HCIIOJIb30BAaHUE BHUJEOMATEPHANIOB), HMCCIIEIOBAHHUE CBOMCTB
JKECTKOWM BOJIbI, Mpolecca TOpPEHUs Kele3a B KHUCIOpoJe (BO3MOXHO UCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), MPU3HAKOB TNPOTEKAHUS KAYECTBEHHBIX pPEAKIUNA Ha HOHBI (MarHus,
Kanmplus, amioMuHus, 1uHKa, okene3a(ll) w kemesa(Ill), wmemu(Il)), wHabmroneHUE
Y ONHMCAHUE MPOIIECCOB OKPAIIMBAHKS TUIAMEHH MOHAMH HATpPHsl, KU U KaJblus (BO3MOKHO
WCIIOJIb30BaHUE BHUICOMATEpPUAJTIOB), HCCIEeIOBaHUEe aMQPOTEPHBIX CBOWCTB THJIPOKCHIA
ATFOMUHHS u THAPOKCH]IA IIMHKAa, perieHue AKCTICPUMEHTATBHBIX 3a1a4
1o Teme «BakHeHIe MeTaluIbl U UX COCIUHCHHSI.

XuMHSA U OKpY KAKOLIas cpeaa.

HoBbeie maTepmanbl ¥ TeXHOJIOTHMH. BemiecTBa M maTepuaibl B MOBCEIHEBHOW JKHU3HHU
yesioBeka. XUMHS U 37J0pOBbe. be3omacHoe UCIoib30BaHUE BEIIECTB U XMMUYECKUX PEaKIuil B
ObiTy. IlepBas moMoImp MpPH XUMHUYECKHX O0KOTrax M OTpaBiieHUsAX. OCHOBBI HKOJOTHYECKOU
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpYyKarolled cpeabl (MpeaenpHas A0mycTUMast
koHIeHTpanus BemectB — [1/1K). Posib XuMuu B perieHUu 3KOJIOTHYECKUX MPOOJIeM.

[TpupoaHbIE HCTOYHHUKH YTIECBOAOPOAOB (yroiib, IPUPOIHBIA Ta3, HEPTH), TPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY ¥ IIPOMBIIUICHHOCTH.

XUMHUYECKUN HKCIIEPUMEHT: W3y4YeHHE O00pas3loB MarepuaioB (CTEKJIO, CILJIaBbI
METaJUIOB, MTOJIMMEPHBIC MAaTEPHAIIbI ).

Me:xnpeameTHbie CBS3H.

Peanuzarust MeXIpeIMETHBIX CBS3EH MPU U3YyYEHUU XUMHH B 9 KJlacce OCYIECTBISETCA
yepe3 HCIOJb30BaHUE KakK OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHW, TakK W TIOHSTHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOme ecTeCTBEHHO-HAy4YHBIE TMOHSATHSA: HAy4HbIH (akT, TUmore3a, 3aKOH, TEOpHs,
aHajgu3,  CHHTE3,  Kilaccuukanus,  MEPUOJAUYHOCTh,  HAONIOJCHHE,  OSKCIEPHUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHUSI, MATEPHAIIBI.

®usnka: marepus, aTroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHWJ, W30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUYECKHH 3apsij, MPOBOJAHHMKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMmIETKa, CIJaBbl, (U3UUECKUE BEIMYUHBI,
€IUHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE€3/b1, COHIIE.

buonorus: ¢orocunrtes, npixanue, Ouocdepa, SKOocUCTEMa, MHUHEpaTbHBIE YIOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE TMMOPOJBI, TOJE3HBIC
MCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

[Tnanupyembie pe3ynbTaThl OCBOSHHS MPOrPaMMbI MO XMMHHU Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHwUsl.

W3ydyeHre XUMHM Ha YpOBHE OCHOBHOTO OOIIero o0pa3oBaHHs HaIlpaBI€HO Ha
JTOCTIDKCHHE OOYYarONMMUCS JIMYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX PE3yJbTaTOB
OCBOEHUS y4eOHOI0 IpeIMeTa.

JIn4HOCTHBIE PE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 0OIIero o0pa3oBaHUs
JIOCTUTAOTCS B xoze o0y4eHUs XAMHUHU B SIUHCTBE y4eOHOU



U BOCIMTATENILHOW JEATEIBHOCTU LIKOJbl B COOTBETCTBUHM C TPAJUIIMOHHBIMH POCCHHCKHMU
COLMOKYIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH LI€HHOCTSIMH, IPHUHATBIMH B 0OLIECTBE
IpaBUIAMU M HOpPMaMHM IOBEJEHUS U CIIOCOOCTBYIOT IpOILleccaM CaMOINO3HAHMsI, CAMOPa3BUTHUSA
U COIMANTN3AIMH 00yYarOIIUXCS.

JIMYHOCTHBIE pPE3yJibTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMH M PACIIMPEHHUE ONBITAa ACSITEIBHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YaCTH:

1) naTproTHYECKOro BOCIIMTAHUSA:

— LEHHOCTHOTO OTHOUIEHUS K  OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAyyHOMY HaCJeJUI0, IIOHMMaHMUsA 3HAYeHHs XHUMHUYECKOM HayKh B IKU3HHU
COBPEMEHHOro  OOIeCTBa, CHOCOOHOCTH BIAAETh JIOCTOBEpHOW HH(OpManuen
O INEPEIOBBIX [JOCTHKEHHUSX U OTKPBITUSAX MHUPOBOM U OTEYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MUpPaA M OOIIECTBA;

2) rpaXJIaHCKOTO BOCITUTAHHMS:

— IpPEACTaBICHHUS O COLUHUAIBHBIX HOpMax M IpaBUIaX MEXJIMYHOCTHBIX OTHOLIEHUH
B KOJUIEKTMBE, KOMMYHHMKaTHMBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOM,
yue0OHO-UCCIIEI0BATENbCKOM, TBOPUYECKON M APYTrUX BUJAX JEATEIbHOCTH, TOTOBHOCTH
K pa3HoOOpa3HOW COBMECTHOW  JESATETBHOCTH TIPU  BBHIMOJHEHHH  Y4EOHBIX,
MIO3HABATEJIBHBIX 3a/1a4, BHIIIOJHEHUHN XUMHUYECKUX HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX
IPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAHMIO M B3aUMOIIOMOILM B IpoLEcce
9TON y4eOHOH JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEJAECHUE U IOCTYIKH
CBOMX TOBapuIlEl C MO3MIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS
IIOCJIEICTBHM MOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHUS:

— MHPOBO33PEHYECKMX MpPEJICTaBIEHUH O BelecTBE U XUMHUYECKOM peakuuu,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTaBIISIOIIUX OCHOBY
JUIsl TIOHMMAaHHS CYIIHOCTHM Hay4yHOM KapTHUHBI MHpa, MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aUMOCBS3SIX YEJIOBEKAa C IMPHUPOJHON CpeioH,
0 POJIM XMMHUU B IO3HAHUM STUX 3aKOHOMEPHOCTEH;

— TIIO3HABATEJbHBIX MOTHUBOB, HANpaBIEHHBIX Ha IOJIYYEHHME HOBBIX  3HAHWUU
10 XUMUH, HEOOXOIUMBIX JJIs1 00BsICHEHUS HAOII01a€MBIX ITPOLIECCOB U SBJICHUM;

— TI03HaBATEJIbHOM, UH(POPMALMOHHOM " YUTATEIBCKON KYJbTYDBI,
B TOM YHCJI€ HAaBBIKOB CAMOCTOSITENIbHOW pabOThl C y4eOHBIMU TEKCTaMH, CIPaBOYHON
JUTEPATypPOl, JOCTYITHBIMU TEXHUYECKHUMH CPEACTBAMU MH(OPMALIMOHHBIX TEXHOJIOTHUI;

— wuHTepeca K  OOyYeHHMI0O U  [O3HAHMIO,  JIHOOO3HATENBHOCTH,  TOTOBHOCTH
U CIOCOOHOCTH K caMO0Opa30BaHMUIO, MPOEKTHON U HCCIIEA0BATEIbCKON JIEATETbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIpPaBICHHOCTH M YPOBHsI 00y4eHUs B JalibHEHIIeM;

— (opMUpPOBaHUS KYJIBTYPhI 3J0POBbS:

— OCO3HaHMsS IIEHHOCTH J>KU3HHM, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO,
YCTAHOBKH Ha 3/10pOBBIN 00pa3 >KW3HU, OCO3HAHUS MOCIEACTBUN U HENIPUATHS BPEIHBIX
npuBbIlueK  (YMOTpeOJIeHUs]  aJKOrojsi, HApKOTHKOB, KYypeHHs), HE0OXOIMMOCTU
coOuro/IeHHsT TpaBmWil 0€30MacHOCTU MPH OOPALICHUH ¢ XMMHYECKUMH BEIIEeCTBAMHM B
OBITY U peasbHOM JKU3HU;

5) Tpy1oBOTO BOCTIUTAHUSI:

— UHTepeca K MPaKTUYEeCKOMY M3yUeHHIO podeccuii U Tpyaa pa3IuuyHOro pojia, yBaKeHue
K TPyAy U pe3ysibTaTaM TPYAOBOH JEATEIbHOCTH, B TOM UYMCIIE Ha OCHOBE NPUMEHEHHUS
NPEIMETHBIX 3HAaHUM MO XWMHH, OCO3HAHHOTO BBHIOOpAa MHIMBUAYAJIBHOW TPaeKTOPUU
IPOJOJKEHHUS 00pazoBaHUs c y4€TOM JIMYHOCTHBIX UHTEPECOB



U CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIEIHOMN
npodecCHOHANBHOM JAEATETbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHMH, TOTOBHOCTb
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpee;

6) 9KOJIOrHYECKOTO BOCIIUTAHUSI:

— DOKOJOTMYECKH IeJIeCO00pa3HOro OTHOUICHHS K MpUPOJEe KaK HCTOYHHUKY >KU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUs, TOHUMaHUs EHHOCTH 3JJ0POBOrO U 0€30I11acCHOTO
o0Opa3a JKM3HHM, OTBETCTBEHHOIO OTHOLICHHS K COOCTBEHHOMY (DU3NYECKOMY
U TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHUS LIEHHOCTH COOJIIOJCHUS TMpaBHJI O€30MacHOro
NOBEJICHUS NP paboTe ¢ BEIIECTBAMHM, a TAK)KE B CUTYAIHSIX, YTPOXKAIOIIUX 30POBBIO
U JKU3HU JIOJCH;

— CHOCOOHOCTM  NPHUMEHATh  3HAHMS,  IOJy4aeMble TpU  HU3YYCHHUH  XHMUH,
JUIL PELICHMs 3a]ad, CBA3AHHBIX C OKPYKAIOLIEH NPUPOAHOW CpENOH, MOBBILIECHUS
YPOBHSI 3KOJIOTMUYECKON KYJIBTYphI, OCO3HAHUS TII00ATBHOTO XapakTepa KOJIOTHUYECKUX
npo0emM
U IyTeH UX pelIeHus: HOCPEICTBOM METOI0B XUMUMU;

— DOKOJOIMYECKOI'O MBIIUIEHHS, YMEHMsSI PYKOBOJCTBOBAaTbCS MM B II03HABaTEJIbHOM,
KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTUKE.

MetanpeameTHele pe3ynbTaThl. B cocTaBe MeTanpeiMETHBIX pPE3yJIbTaTOB BbBIACISIOT
3HaYuMble J75 (POPMHUPOBAHUS MHUPOBO33PEHUS OOIICHAYYHbIE MOHATHS (3aKOH, TEOopus,
MPUHIINIL, THUIOTEe3a, (PakT, cucreMa, MpoIEecc, SKCIEPUMEHT U Jp.), KOTOPbIE UCHOIB3YIOTCS B
€CTECTBEHHO-HAyYHBIX Y4eOHBIX npeaMerax u MO3BOJIAIOT
HAa OCHOBE 3HAHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LIETOCTHON HAyYHOUN
KapTUHE MHUpa, U YHUBEpcajbHble y4eOHBbIC NeHCTBUA (II03HABATEIbHBIE, KOMMYHUKATUBHBIE,
PEryIATUBHBIE), KOTOpbIe OOECHeunBalOT (HOPMHUPOBAHHE TOTOBHOCTU K CAMOCTOSATEIHLHOMY
IUTAHUPOBAHHUIO M OCYILIECTBICHHUIO Y4eOHON MJesTeNbHOCTH. MeTranmpeaMeTHble pe3ylabTaThl
OCBOEHHUSI 00pa30BATENIbHOM MPOrPaMMbI MO XUMHH OTPaXarOT OBJAJICHUE YHUBEPCATbHBIMU
[I03HABATEJIbHBIMU JIEHCTBUSAMU, B TOM YHCJIE:

1) 6a3oBbIe JIOTHYECKUE ACHCTBUSA:

— YMEHHME HCIOJb30BaTh NPUEMBI JIOTMYECKOIO MBIIUIEHUS TIPU OCBOCHUM 3HAHMIL:
pPacKpbIBaTh CMBICT XUMHYECKHX TOHATUN (BBIAECNATH WX XapaKTepHbIe MPU3HAKH,
YCTaHABIMBAaTh B3aUMOCBSI3b C JIPYTUMH TOHSTHUSIMH), HCIOIB30BaTh TOHSATHS
JUIsl OOBSICHEHUS OTAEIbHBIX (PAKTOB M SIBJICHWUN, BbIOMpATh OCHOBAHUS M KPUTEPUHU
JUIsL KilaccU(UKAMM XMMUYECKUX BEIIECTB U XHMHUYECKUX peakluid, yCTaHaBIUBaTh
NPUYNHHO-CJIE/ICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH M3y4€HHs, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, JEAyKTUBHbIE, 110 aHAJOrMM), Je€JaTb BBIBOJbI
Y 3aKJIIOUEHMUS;

— yMEHHe IPUMEHSITh B nporecce MO3HAHUS TTOHSTHS (mpeaMeTHbIe
U METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yEMble B XUMHH,
peoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XHUMHU MOJIENbHBIE NPEJCTABICHUS —
XMMHUYECKHH 3HaK (CUMBOJI 3JIEMEHTa), XUMUYecKas popMylia i ypaBHEHHE XUMHUUECKOM
peaKIMK — IpU peIIeHUN yuyeOHO-TI03HABATEIbHBIX 33Jad, ¢ Y4ETOM ITHUX MOJEIbHBIX
NIPEJCTAaBICHUNA BBISIBIATh M XapaKT€PU30BaTh CYIIECTBEHHBIE NPU3HAKH H3Y4aeMBbIX
O0BEKTOB — XHUMHYECKHMX BEIIECTB W XUMHUECKHUX pEaKUui, BBISABIATH 0OIIHe
3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHbBIE CBSI3M M MPOTUBOPEUYUS B H3Y4aEeMBbIX
npoueccax M SBJICHUSX, MpeagaraTb KpUTEpPUH JJIsl BBISBICHHS 3THX 3aKOHOMEPHOCTEH
U TMPOTUBOPEYU, CAMOCTOATEIBHO BBIOMpATh CIOCOO pemnieHus ydeOHOW 3ajauu
(cpaBHMBATh HECKOJIBKO BapUAaHTOB pEIIEHUS, BBIOMpaTh HambOojee MOAXOMSIIIMA C
y4€TOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPHUEB);

2) 6a30BbI€ UCCIIEIOBATENBCKUE ICHCTBUS:



YMEHHE HMCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMS, a
TaKk)K€ B KaueCTBE OCHOBBI JUIsl (DOPMHPOBAHUS THIOTE3bl MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYXJICHHIA;

MpUOOpETEeHNE OMBITA MO IJIAHHPOBAHUIO, OPTaHU3AIMU M TPOBEICHHUIO YYCHUYECKUX
SKCIIEPUMEHTOB: yMEHHME HaOmogaTh 3a XOJOM  Ipollecca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATH €0 pe3ysbTat, GOpMYyJINPOBATh 0O0OIIEHHUS U BBIBOJIBI 110 Pe3yJIbTaTaM
MPOBEAEHHOTO OMbITA, UCCIIEI0BAHUS, COCTABIISITh OTUYET O MPOJIETaHHON paboTe;

3) pabota c uHbopMaIuei:

yMEHUE BBIOMpPATh, AHATU3UPOBATH W HHTEPHPETHPOBATH HH(MOPMAIHMIO PA3TUUHBIX
BUIOB M (OPM TPEACTABICHUS, MOIy4aeMyl0 M3 pasHbIX HCTOYHUKOB (HAY4HO-
NOMYJISpHAsl JINTepaTypa XMUMHUYECKOTO COAEP)KaHWS, CHPAaBOYHBIE MOCOOHS, PECypChl
WuTepHera), KPUTHYECKH  OICHUBATH  IPOTUBOPEYMBYI0 M  HEIOCTOBEPHYIO
UH(POPMALIHUIO;

yYMEHHE IPUMEHATh Pa3IndHbIe METOBI U 3aIPOCHI IPH MOKMCKE M 0TOOpe HH(opManuy u
COOTBETCTBYIOLIMX  JIAHHBIX, = HEOOXOJWMBIX  JUIi  BBINOJHEHHS  y4eOHBIX
¥ TIO3HABATENBHBIX 3a/a4 ONpENeNEHHOTO0 TUMa, MpUOOpeTeHHe ombplTa B 00JIACTH
HCIIOJIb30BaHUA I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOHOFI/Iﬁ, OBJIAJICHUC
Ky.]'[BTypOfI AKTUBHOI'O UCIIOJIB30BAaHUS PA3JINYHBIX IIOUCKOBBIX CUCTEM, CAMOCTOATCIILHO
BBIOMPATh ONTHMAIBbHYIO (opMy mpencTaBieHHs WHPOPMALUMU W HUIIOCTPUPOBATH
pemaemMple 3a/1a4d HECIOKHBIMU CXEMaMH, IharpaMMaMi, IPYruMu GopMaMu TpapuKu
¥ X KOMOMHALUSMU;

yYMEHHUE UCTIOJIb30BATh u aHAIN3HUPOBATh B nporuecce y4eOHOM
U HCCIIEOBATEIbCKON JESTeIbHOCTH HWH(POPMALUIO O BIHSHUM MPOMBIIUICHHOCTH,
CEIIbCKOT'0 XO3SIHCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY KAOIIeH IPUPOTHON Cpebl;

Y obyuaromerocs OyayT chopMHpOBaHBI CIEAYIOIIUE YHHBEpCaIbHblE KOMMYHUKATHBHBIC
NEeNCTBUL:

YMEHHME 3a/aBaTh BONPOCHl (B XoJe Jjuanora MU (WIKM) AUCKYCCHUH) IO CYHIECTBY
o0cyxaeMoll TeMbI, (POPMYJIMPOBATH CBOW TPEUIONKCHHS OTHOCHTEIHHO BBITIOTHCHHS
IIPEI0KEHHON 3a1a4H;

NpUOOpETEHNE  OMbITa  MPE3EHTAllMM  PEe3yJbTaTOB  BBIOJHEHUS  XUMHUYECKOIO
JKCIIEpUMEHTa (JabOpaTOpPHOIO ONbITa, JAOOPATOpPHOM pabOThl MO MCCIEAOBAHUIO
CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B~ COBMECTHOM €O CBEPCTHUKAMH  ITO3HABATEJILHON
U UCCJIEJIOBATEIbCKOM AEITEIbHOCTH MPHU PELICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
yuéTa OOLIMX MHTEPECOB W COIJACOBAHMS MO3UIMI (00CYXkaeHHs, OOMEH MHEHUSIMHU,
«MO3TOBBIE HITYPMBI», KOOPJIWHALMS COBMECTHBIX INEHCTBHUI, ONpPEIEICHUE KPUTEPUEB
0 OILIEHKE KayeCTBa BBIIIOJHEHHOM paboThl U ApyTHe);

VY oOyuaromerocst 6yayt chopMUPOBaHEI CIEAYIONINE YHUBEPCATLHBIE PETYISATUBHbBIC TEHCTBUSA:

YMEHHUE CAMOCTOSITEIBLHO ONPENEIATh UEIU IESITENbHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBaTh U TIPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOK JESATEIHLHOCTD,
BBIOMPATH HaunOonee s deKTUBHBIE CHOCO0BI pelieHus y4eOHBIX
M TIO3HABAaTEJbHBIX 3a/lay, CaMOCTOSTEIIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIN aJTOPUTM JEMCTBUM NPH BBIIOJHEHUH 3aJaHUM C YYETOM IOJYYEHUS
HOBBIX 3HAHWK 00 WH3ydyaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIMAX, OICHUBATH
COOTBETCTBUE MOJIYUYCHHOTO PE3YJIbTaTa 3asBICHHOMN LIEIIH;

YMEHUE UCIO0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIJiaraéMble€ B YCIOBUU 3aJaHUN.

[IpenMeTHBIE pe3yNbTaThl OCBOEHUS MPOTPAMMEI M0 XMMUU Ha YPOBHE OCHOBHOTO OOIIIEro
o0Opa3oBaHwUs.



B cocraBe mnpeaMmeTHBIX pPE3yIbTATOB IO OCBOCHHMIO O0OS3aTENILHOTO COJAEPIKAHUSA,
YCTAaHOBJICHHOTO JaHHOW TPUMEPHOW paboueld MpoOrpaMMoOM, BBIJICISAIOT: OCBOCHHBIC
00ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHs M CIOCOOBI JCHCTBUM, creruduyueckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBI JCATEIBHOCTA IO TOJXYYCHHIO HOBOTO 3HAHHUS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAIIHSIX.
K xonny oOyuenusi B 8 kjacce y oOyuawomerocsi 0yny cgopMupoBaHbI cjeayloume
npeaMeTHbIE Pe3yJibTaThl 10 XUMHU:

— pacKpblBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKHI
9JIEMEHT, TPOCTOE  BEUIECTBO,  CJIOXHOE  BEUIeCTBO, CMeCh  (OAHOPOJHAs
U HEOJHOPOAHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas W MOJIEKyJsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi J0Js XUMHUUYECKOTO 3JIEMEHTa
B COCIUHEHUHM, MOJISIPHBIA  00BEM, OKCHJI, KHUCIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHILIATEILHOCT, CTENICHb OKHCICHHS, XUMHUYECKash peakiusi, Kiaccupuxanus
peaxkiuii: peakiiuu COCIUHEHUS, PEaKlUu Pa3IoKEHUs, PeaKlUU 3aMEeLICHUs], PeaKIun
oOMeHa, 7K30- U SHJOTEPMHUYECKHE PEakKlUH, TEIIoBOM 3 (deKT peakuuu, sIpo aroma,
JJIEKTPOHHBIA CJOW aToma, aTOMHAas OpOWTalb, paAMyC aToMa, XHMHYEcKas CBS3b,
MOJIIpHAasl M HEMOJIApHAas KOBAJCHTHAs CBs3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALKs1) B pacTBOPE;

— WUIIOCTPUPOBATH B3aHMMOCBA3b OCHOBHBIX XHMHUYECKUX TIOHATUA U TPUMEHATH
9TH MOHATHUS TPU OMKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

— WUCNOJNB30BaTh XUMHUYECKYI0 CHMBOJHKY JUIi COCTaBieHHS (opMyn  BemiecTs
U ypaBHEHUI XUMUYECKUX PEaKIUii;

— OIpeAeNsITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCJUHEHUSAX, CTEIEHb
OKHCJICHUS JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAJICKHOCTh BEIIECTB
K ONpENeIEHHOMY KJacCy COEQUHEHHH 1o (opMylnaM, BHJ XHUMHUYECKOH CBS3U
(xoBaJleHTHas! M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

— packpbeiBath cmbica Ilepuonnueckoro 3akoHa JI.M. MenaeneeBa: IE€MOHCTPUPOBATH
MOHMMAaHUE TEPUOJAMYECKON  3aBUCUMOCTH  CBOMCTB  XUMHYECKHX  DJIEMEHTOB
OT uX mnonoxeHus B lleproguyeckoi cucrteMe, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4€HHs, 3aKOHa ABOTraJpo, ONUCHIBATh
U XapaktepuszoBaTh TabnuuHyto ¢opmy Ileprogmdeckoit cHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3jnyaTh IMOHATHS «rIaBHas noxarpynna (A-rpynma)» u «o0odHas
noarpynmna (b-rpynma)», Mansie u OoibIIME NEPUOILI, COOTHOCHTH OOO3HAYEHUS,
KoTOpele uMeroTcs B Tabnuue «llepmonuyeckas cucreMa XHMHUYECKHUX 3JIEMEHTOB
.. MenneneeBay ¢ YUCIOBBIMM XapaKTEPUCTUKAaMU CTPOCHMsSI aTOMOB XHMHMYECKHX
2JIEMEHTOB (cocTaB M 3apsii sApa, OOIee 4YHCIO JJIEKTPOHOB M paclpeneieHHe
UX M0 3JEKTPOHHBIM CJIOSM);

— KJacCU(UIMPOBATH XUMUUYECKHE DJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA, XUMHUYECKHE
peakumu (MO  4YMCIAYy W COCTaBy  Y4YacTBYIOUIMX B  PEAaKIUH  BEIIECTB,
0 TETIIOBOMY 3P HEKTY);

— XapakTepus3oBaTh (OMUCHIBATh) OOIIHME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB,  TOATBEPKJas  OMUCAaHWE  MpPUMEpaMH  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUA;

— TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHHS XUMHYECKUX MPEBPAICHUH B PA3TUIHBIX YCIOBHUSX;

— BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 3JIEMEHTa Mo (popMyse COeIMHEHHS, MaCCOBYIO JOJIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOM PEaKInu;



NPUMCHATH OCHOBHLIC OIICpallun MBICIIUTEIbHOM JACATCIIbHOCTH — aHaJlIu3 W CHHTC3,

CpaBHEHUE, 000011IcHNE, CHCTEMAaTH3alHIO, KJIacCU(PUKAIIHIO, BBLISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢H — I M3y4YCHHUS CBOMCTB BEIIECTB M XHMHYECKUX
peakIuii, eCTeCTBEHHO-HAyYHbIC METOABl ITIO3HAHWS — HAONIOJICHUE, HW3MEPCHHE,

MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

clieoBaTh MpaBUjiaM  TOJB30BAaHUS XUMHYECKOHW TMOcyAod ©  J1abopaToOpHBIM
o0opy/soBaHHEM, a TaKXe MpaBuUiaM OOpalleHusi C BEIIECTBAMH B COOTBETCTBHHU
C MHCTPYKIUSIMU IO BBITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYEHUIO
U coOupaHui0 Ta3000pa3HBIX BEMIECTB (BOAOPOAAa M KHCIOPOJA), MPUTOTOBJICHUIO
pPacTBOpPOB C OMNPENEIEHHON MacCOBOW JOJI€ pacCTBOPEHHOIO BEIECTBA, IIAHUPOBATH
U TPOBOJUTh XMMUYECKHE DSKCIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIEIOUYEH
Y KHCJIOT C TIOMOIIBI0 HHINKATOPOB (JTakMyc, (heHondTanenH, MeTUIIOPaHK U APYTHUE).

K xonnmy o0yuenusi B 9 kjacce y odyuawmerocsi 0yny cpopMupoBaHbI Cieaylome
npeJaMeTHbIE Pe3yJbTAThI 10 XUMHM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHATHM: XMUMHYECKUH JIJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEILECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIEHUs, XHMHUYECKass pEeaklUMs, XHUMHUYeCKas
CBSI3b, TEIUIOBOW 3(PdeKT peakuuu, MOJb, MOJSAPHBIH 00BEM, PACTBOpP, HIEKTPOIMTHI,
HEBJICKTPOJIUTHI, JIEKTPOJIUTUYECKAss JUCCOLMALMSA, pPEAaKIUU HOHHOTO OOMEHa,
KaTaJlu3aTop, XUMHMUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTHMbIE pEaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEINIBHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCICHHUE
U BOCCTaHOBJIEHUE, AJUIOTPONUs, aM(pOTEPHOCTb, XHMHUYECKasi CBs3b (KOBaJIEHTHas,
MOHHAsI, METAJUIMYecKas), KpUCTa/UIMyecKas pemiérka, KOppo3us METAJUIOB, CILIABBI,
CKOPOCTb XHMMHUYECKOW peakuuu, ImpeaenabHo jgonycrumas konueHtpauus (ITIK)
BEILIECTBA;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHATUH M IPUMEHATH
9TH NOHSTHS IIPU ONIMCAHUU BEIECTB U UX IPEBPALLCHUN;

UCIOJb30BaTh XMMHUUYECKYI0 CHUMBOJHMKY Ui COCTaBleHUs (opMyn  BelecTB
Y YPAaBHCHUN XUMHUUYECKUX PEAKIINN;

ONpENENATh  BaJICHTHOCTb U CTEIEHb  OKHUCJICHMS  XUMHUYECKMX  DJIEMEHTOB
B COCAMHEHUAX PA3JIMYHOTO COCTaBa, INPHUHAMIEKHOCTb BEILIECTB K ONPEAEIEHHOMY
KJIacCy CO€IMHEHMH 1o ¢opmynaM, BUJ XUMHUYECKOW CBS3M (KOBaJE€HTHas, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKHX COEAMHEHHUAX, 3apsA] HOHA IO XHUMHUYECKOU
dopMmyie, XxapakTep cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, THUIl
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

pacKkpsIBaTh CMBICII ITepuonnueckoro 3aKOHA 1. Menneneesa
U JIEMOHCTPHUPOBATh €r0 MOHMMAHKE: ONUCHIBATh U XapaKTepHU30BaTh TAOINYHYIO pOpMY
Ilepponnueckol CUCTEMBl XUMHUYECKHMX DJIEMEHTOB: pA3JIM4aTh IIOHATHS <«TJIaBHAs
noarpynna (A-rpynmna)» u «mobouyHas noxarpymnmna (b-rpynmna)», mansle u Oosblive
HEepUOJIbl, COOTHOCUTh O0O3HAYCHMsI, KOTOPbIE MMEIOTCS B MEPHOJMUYECKON TabiuIle,
C YMCIIOBBIMM XapaKTEPUCTHUKAMU CTPOECHHS aTOMOB XHMHUYECKUX AIEMEHTOB (COCTaB
U 3apsij sizipa, odlee YnuciIo JIEKTPOHOB M paciipeiesieHUue X 10 JIEKTPOHHBIM CII0SIM),
OOBSICHATH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEIMHEHHUN
B IIpeZieJIax MajbIX IEPUOJOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB;
KJIacCU(UIUPOBaTh XMMHMUYECKHE 3JIEMEHTHI, HEOpPraHWYeCKHe BEIIeCTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBy  y4YacTBYIOIIMX B PEaKIMM  BELIECTB,
0 TETIIOBOMY (P QPEKTY, 10 U3MEHEHHUIO CTENIEHEeH OKUCIEHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME U CHEeHU(PUUECKHE XHUMHYECKHE CBOWCTBA



MPOCTBIX M CJIOXHBIX BEUIECTB, MOATBEPXkAas OMUCAHUE MPUMEpPaMH MOJEKYJISPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOUINX XMMHUUECKHUX PEaKIIHii;

COCTaBJIATh ypaBHEHHUS  OJEKTPOJIUTHUYECKOM  JAMCCOIMAIMM  KUCJIOT, Iejoyeit
U CcoJiel, TIOJHbIE U COKpAallEHHBIE YPaBHEHMsI peaklUi HMOHHOro OOMEHa, YpaBHEHHUS
peaxiuii, TOATBEPXKIAIOUINX CYIIECTBOBAHUE N'€HETHUYECKON CBSI3U MEXIY BELECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpblBaTh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PpPEAKIUNA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOTrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAaHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popmyse COeIuHEHHS, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOI peakinu;

ClIeOBaTh TpPaBUJAM  TOJB30BAHUS XUMHUYECKOH TMOCYAOW ©  JaOOpPaTOpHBIM
o0opysoBaHHEM, a TaKXKe TMpaBUiIaM OOpalIeHUsT C BEIICCTBAMH B COOTBETCTBHH
C MHCTPYKIUSAMU 1O BBIIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO
U COOMpPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIIMH, TMOATBEPKIAIONINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM NYTEM XJIOpUAOPOMHUI-, HOIUA-, KapOoHat-, Qocdar-,
CUJIHMKaT-, Ccynb(ar-, TUIPOKCUI-HOHBI, KAaTHOHBI aMMOHHS U HOHBI H3YYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMYECKHUX BEIIECTB;
MPUMEHATh OCHOBHBIC OIEPAIMU MBICIUTEIBLHON NEATEIbHOCTH — aHaJu3 U CHUHTE3,
CpaBHEHHME, O000O0IIEHHE, CHCTEMAaTU3allMi0, BBIABICHUE MPUYMHHO-CIIEACTBEHHBIX
CBs3€M — Ui  W3YYEHUS  CBOWCTB  BEIIECTB M  XHUMHUYECKHUX  PEaKIuil,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HA0JI0IeHNE, U3MEPEHUE, MOJICIIMPOBAHHUE.



TEMATHYECKOE INTAHUPOBAHHE

8 KJIACC
Ne HaumeHoBaHMe pa3aesioB ¥ TEM IPOrPaMMBI KomnnuectBo yacos ‘ DekTpoHHBIC (IUPPOBHIC)
n/n Beero|| Konrposnsusie | Ilpaktuyeckue 0bpazoBaTeNbHEIE PeCypCHI
paboThl paboThl
‘Pa:men 1. llepBoHavabHbIe XUMHYECKHE TIOHATHUSA
1.1 || Xumust — BaxkHast 00J1aCTh €CTECTBO3HAHUS U MIPAKTUICCKOM 5 2 bubmuorexa [JOK
IEeITEILHOCTH YeJIOBEKA https://m.edsoo.ru/7f41837¢

1.2 |BemecTBa 1 XUMHUUYECKHE PEAKITUU 15 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

Hroro mo paszneny 20

Pa3znen 2. BaxHeiiliue npeacTaBUTe Il HEOPraHUYEeCKUX BellleCTB

2.1 |Bo3ayx. Kucnopona. [Tonsitue 06 okcuaax 6 bu6nunoreka [IOK
https://m.edsoo.ru/7f41837c

2.2 ||Bomopon.lloHsiTHE O KMCIIOTaX M COMAX 8 1 bu6nmorexa [IOK
https://m.edsoo.ru/7f41837c

2.3 ||Boma. PactBopsl. [ToHsATHE 00 OCHOBaHHSX 5 1 1 bubnnorexka HOK
https://m.edsoo.ru/7f41837¢

2.4 ||OcHOBHBIE KJIacChl HEOPTAHUYECKUX COEIMHEHUN 11 1 1 bu6muoreka [JOK
https://m.edsoo.ru/7f41837c

Hroro no pasneny 30

Paznen 3. [lepuonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. Ctpoenune aTomoB. XuMU4ecKasi CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH

3.1 |[lepuonnyeckuii 3akoH u Ilepuoauueckas cucrema 7 bubmmorexa [JOK
xuMuueckux 3inemento J1. M. Menzaeneesa. CtpoeHue aroma https://m.edsoo.ru/7f41837c
3.2 || Xumuueckas cBs3b. OKHCIUTEILHO-BOCCTAHOBUTEIIHHBIE 8 1 but6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
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Ne HanmenoBanue pa3neiioB U TeM IPOrpaMMBbl

KoanuectBo yacos

1/

OnexTpoHHbIe (IIUPPOBHIE)

Bcero| Kourponbusie || IlpakTnueckue obpasosatenbHbIe Pecypehl
paboThl paboThl
Hroro mo pazueny 15 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 S)
9 KJIACC
Ne HanmMeHnoBaHue pa3ienoB ¥ TeM MPOrpaMMBbl ‘ KonuuectBo yacos DnexTpoHHbIE (LUPPOBHIC)
n/m Beero|| KontponbHsie I[TpakTuyeckue 06pasoBaTebHBIC PeCypCEl
paGoThI paboThI
Pa3nes 1. BemecTBo U XuMH4YecKkne peakuun
1.1 |[loBropeHwue u yriryOJieHHE 3HAHUH OCHOBHBIX pa3zesioB Kypca 8 1 bubnuorexa [JOK
KJacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIHI bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
1.3 | DnekrponuTHyeckas quccorranus. XMMUYECKUE PEaKIuH B 1 1 bubnmnoreka [JOK
pacTBOpax https://m.edsoo.ru/7f41a636

Hroro no pazneny

17

‘Pamen 2. HeMeTa/JIBI M X COeIMHEHHUS

2.1

OO0m1ast XapakTepUCTHKA XUMHUECKUX 31eMeHTOB VIIA-rpynmsl. 1 bu6nuorexa [IOK

[anorensr https://m.edsoo.ru/7f41a636
2.2 ||O6mas xapakKTepUCTHKA XUMHUECKUX JIEMEHTOB VIA-TpYIIIIbL. bubmuorexa [JOK

Cepa u e€ coequHeHHS https://m.edso0.ru/7f41a636
2.3 ||O6mas xapakTepHCTHKA XUMHUYECKUX IIEMEHTOB V A-TpYIIIbI. 1 bubmuorexa [JOK

A3ot, dpochop u ux coenuHeHUs https://m.edso0.ru/7f41a636
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Ne HanmeHoBanue pa3aenoB U TeM MPOrpaMMbl KonmuectBo 4acos ‘ DnexTpoHHbIe (TUPPOBLIC)
n/n Beero|| Kontponsusie I[IpakTudeckue 06pasoBaTeNbHbIE PeCypehl
paGoThI paboThI
2.4 ||O0wmas xapaKkTeprCTUKA XMMUYECKUX 3JIeMEHTOB [V A-rpymmbl. 8 1 2 bubmmorexa [IOK
VYriepoa ¥ KpeMHUH U UX COCTUHCHUS https://m.edsoo.ru/7f41a636
Hroro 1o pasueny 25

Pa3gen 3. MeTaaubl M HX COeIUHEHUA

3.1 ||O6muue cBoCTBAa METAJIIOB 4 bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

3.2 ||BakHEHIIHE METAUIBI M HX COCTUHCHHS 16 1 2 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

HWtoro o pazaeny 20

Pasnen 4. Xumus u okpyxamomas cpeaa

4.1 |BemiecTBa M MaTepUaIbl B )KU3HHU YCIIOBEKA 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

HWtoro o pazaeny 3

PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41a636
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