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MNOSACHUTEJ/IBHASA 3AITIUCKA

IIporpaMma o XMMHH Ha ypOBHE OCHOBHOTO 0OIero oOpa3oBaHHS COCTaBICHAa Ha OCHOBE TPeOOBAaHMH K pe3ylIbTaTaM OCBOCHUS
OCHOBHO# 00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 001ero odopasosatus, npeacraBieHHsx B PI'OC 00O, a Takxke Ha OCHOBE (eiepaibHON
paboyeil mporpaMMbl BOCITMTAHMS U C Y4ETOM KOHLEMLMH IPernojaBaHus yuyeOHOro mpeamera «XuMHs» B 00pa30BaTeIbHBIX OpraHU3aLUIX
Poccuiickoii denepanuu.

IIporpamma 1o XuMuu JaéT NPEACTABICHHE O LENX, 00Iel cTpaTeruy o0ydeH s, BOCHHTAHHS H Pa3BUTHS 00YJarONXCS CPEACTBAMU
y4eOHOTO IpeaMeTa, YCTaHABIMBACT O0sA3aTeNBbHOE IPEIMETHOE COAEpXKaHUe, INpeAyCMaTpHUBaeT paclpeleleHHe ero Mo KilaccaM u
CTPYKTYPHPOBAHHE 10 pa3feliaM H TeMaM IIPOrPaMMBI 10 XHMHY, OIpeeNnsieT KONNIECTBEHHbIE U KaUeCTBEHHBIC XapAKTEPUCTHKU COIEPKaHNU,
PEKOMEH/IyEMYIO TTOCIICA0BATENHOCTh U3YYEHUS XMMUH C y4ETOM MEKIIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBSA3CH, JIOTHKH y4eOHOrO mporecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYaIOIIMXCs, OMpeNesseT BO3MOXKHOCTH IpelaMeTa [Uisl pealli3aliiil TpeOOBaHHN K pe3ysbTaTaM OCBOCHHS
OCHOBHO# 00pa30BaTelIbHOM IPOrpaMMbl Ha YPOBHE OCHOBHOIO 001IIEro 00pa3oBaHMs, a TaKKe TPeOOBaHMI K pe3ylbTaTaM 00y4eHHs: XMMUH Ha
YpOBHE ILielell M3ydeHHs IpeAMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOW JEATENbHOCTH OOYYAIOIIErocs IO OCBOCHHUIO yJ4eOHOro
COZIepIKaHUS.

3HaHUE XUMHU CIyXHT OCHOBOI JUIsl ()OPMUPOBAHKS MHPOBO33PEHHS 00YUAIOIIErocs], €ro MPeACTaBICHHI 0 MaTepHaIbHOM €AUHCTBE
MHpa, BaXHYIO POJIb UIPAIOT (hOPMHUpPYEMbIe XUMHEH MPEACTaBICHHS O B3aMMOIPEBPAILCHUAX SHEPTHU U 00 3BOJIFOLMH BEIIECTB B NIPHPOJE, O
MYTSIX peUIeHus IN00aJbHBIX NPOOJIeM YCTOHYMBOIO pPasBUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOM, MHUIIEBOW M 3KOJIOrMYEcKOit
6e30MacHOCTH, IPOOJIEM 3/IPABOOXPAHEHHSI.

N3ydenne xumuu:

CIIOCOOCTBYET peanu3aliii BO3MOXHOCTEH JUIS caMOpa3BUTHS M (POPMUPOBAHUS KYIbTYpPBI JINYHOCTH, €€ o0meil 1 QyHKIMOHAIBHOM
TpaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHPOBaHHE MBINUICHHS W TBOPYECKUX CIOCOOHOCTEH OOYYarOMIMXCsl, HABBIKOB MX CaMOCTOSTEIBHOH yueOHOM
JIeSITEIIHOCTH, SKCIIEPUMEHTAIIBHBIX M HCCIIEOBATEIbCKUX YMEHHMIT, HCOOXOIMMBIX KaK B MOBCCAHEBHON KU3HM, TAK U B IPO(ECCHOHANBHOM
JIeSTEIbHOCTH;

3HAKOMHT CO CHEeNU(HKOW HaydHOTO MBIIUICHHS, 3aK/IaJbIBACT OCHOBBHI IEJIOCTHOTO B3IJIA[a HA €IMHCTBO IIPHPOIBI U UEIOBEKa,
SIBJIICTCSI OTBETCTBEHHBIM 3TAallOM B (POPMHPOBAHNH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YJarOIINXCS;

crocoOcTByeT (YOPMUPOBAHHIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPHPOJE, K YEIOBEKY, BHOCHT CBOH
BKJIaJ| B 9KOJIOTUYECKOE 00pa3oBaHue 00yJaroImxcs.

JlanHple HampaBieHUS B OOYYCHHH XHMHH OOECICYMBAIOTCS CHEHH(UKONW COAep)KaHusl yd4eOHOro MpeaMeTa, KOTOPBIH SIBISAETCS
HEarorn4ecKy afanTHPOBAHHBIM OTPAKCHUEM 0a30BOI HAYKH XHMMUH Ha ONpPEJICIEHHOM dTare e pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOrO 0OIIEro 00pa3oBaHUSI OPHEHTUPOBAH Ha OCBOCHUE OOYHYAIOIMMUCS CHCTEMbI HEPBOHAYAIBHBIX
HOHATHI XUMUH, OCHOB HEOPIaHHIECKOH XMMHH 1 HEKOTOPBIX OTAENBHBIX 3HAUUMBIX ITOHATHH OPTaHNYECKOH XUMHH.

CTpyKTypa comepkaHHs HPOTrpaMMbl IO XUMUH CQOpPMHpOBaHa Ha OCHOBE CHCTEMHOTo Ionxona k e¢ msydeHuio. CopmeprkaHue
CKJIAJ[BIBACTCSI U3 CHCTEMBI MOHATHI O XMMHYECKOM JJIEMEHTE U BEIIECTBE W CHCTEMBI HMOHATHI O XMMHUYeCKOH peaknuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPraHH30BaHbI 10 IPUHIHUITY [IOCIICOBATEIBHOTO PAa3BUTHS 3HAHUIT HA OCHOBE TEOPETHYECKUX MPE/ICTABICHUIT Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoauyeckoro 3axkona JI. . MeneneeBa kKak OCHOBHOTO 3aKOHA XHMHU;

— YYEHHS O CTPOSHHH aTOMa ¥l XUMUYECKOH CBSI3H;

— TIpe/ICTaBICHMIT 00 SIEKTPOIUTHIECKOH AUCCONNAIINHI BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHHS pPAacCMAaTPHBAIOTCS Ha OCHOBE OMITMPHYECKH MOJNYYeHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BHBAIOTCS
HOCNIEIOBATEIFHO OT OJHOTO YPOBHS K JAPYrOMY, BBIIOJHSS (yHKIMN OOBSICHCHHS M NMPOTHO3UPOBAHMUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MPaKTUYECKOTO IPUMEHEHHUS U TIOTy4CHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMBbl TI0 XUMHHU CHOCOOCTBYET (DOPMUPOBAHMIO HMPEACTABICHHS O XUMHYECKOIl COCTABIIONICH Hay4HOI KapTHUHBI
MHpa B JOTHKE €€ CHCTeMHOH IPHpPOIbI, IIEHHOCTHOTO OTHOLIEHHS K HAyYHOMY 3HAHHMIO M METOJaM IO3HaHMS B Hayke. V3ydeHue XVMHH
TIPOUCXOJINT C NIPUBJICICHHEM 3HAHUH U3 paHee H3yIeHHBIX YUeOHBIX peaMeToB: «Okpyxkaromuid Mupy, «bronorus. 5—7 xaccs» n «dusuka. 7
KITace».

Ipu M3y4eHHN XUMHUH MPOMCXOAUT (HOPMHPOBAHHE 3HAHMI OCHOB XMMHYECKOH HAyKH Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHHSI,
MPAaKTUYCCKON [ESATEIPHOCTH 4YeIOBEeKa M KaK OJHOTO M3 KOMIIOHGHTOB MHPOBOH KynbTypbl. 3ajada y4eOHOTO MpeaMeTra COCTOUT B
(hOPMHUPOBAaHUN CHCTEMBl XMMHYECKHX 3HAHMA — BaXHEHIINX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKHX IIOJOXKCHHH, JOCTYIHBIX
0000IIeHni i MHPOBO33PEHYECKOT0 XapaKTepa, s3blka HayKd, B NPHOONICHWH K HAayJYHBIM METOJAaM IIO3HAHHS IPH W3YYEHHH BEIIECTB U
XHMHYECKHX peakinuid, B ()OPMUPOBAHUM U DPA3BUTHU II03HABATENBHBIX YMEHHH W UX IPHMEHEHHH B y4eOHO-IIO3HABATENBHOH M ydeOHO-
HCCIIEIOBATEINIbCKOM TesATEbHOCTH, OCBOCHHH IIPABIII 0€30I1aCHOr0 00OPAILeHNS C BEIIECTBAMH B IOBCEIHEBHON JKH3HH.

Ipu u3ydeHnn XMMHUH Ha yPOBHE OCHOBHOTO 0011IeT0 00pa30BaHUs BaXKHOE 3HAUCHHE IIPUOOPENH TaKHE LEITH, KaK:

— (opmupoBaHHE HHTEIIEKTYalbHO Da3BUTOI JIMYHOCTH, TOTOBOM K CaMOOOPA30BAaHMIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY
HPHHATHUIO PEIICHUH, CTIOCOOHOI aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSAM JKU3HU;

— HaIpaBJICHHOCTh O0yYEHHS Ha CHCTEMATHYeCKOe NMPUOOIIEeHNE 00yJaIONIHXCsl K CaMOCTOSITEIbHOM MO3HABATEILHON JIeITeNbHOCTH,
Hay4YHBIM METOJIaM MO3HaHHs1, (POPMUPYIOIIMM MOTUBALHIO U Pa3BUTHE CIOCOOHOCTEH K XMMHM;

— obecrieyeHne yCJIOBHUH, CHOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYAIOIIMMHKCS OIBITa Pa3HOOOPAa3HOH NesATENbHOCTH, MO3HAHHS H
CaMOIIO3HAHHs, KIIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIINH ), UMCIOIIUX YHHBEPCATIbHOE 3HAUCHHE TS PA3INYHBIX BUOB ICATEILHOCTH;

— ¢opmupoBanue obmuiel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHATH M OLCHHUBATH
SIBJICHHSI OKPYXKAIOIIETO MHpA, HCIONb3ysl 3HAHHUS U OIBIT, IOTy4YCHHBIC NMPH H3YYCHHHM XHMHH, NPHUMEHATH HX HPU PEIICHHH HpobiieM B
TIOBCETHEBHOM JKM3HH M TPYAOBOH JEATEIEHOCTH;

— (opMmupoBaHHE Yy OOYYAIONMXCSl T'YMaHUCTHYECKHX OTHOIICHWH, NMOHMMAHHs IIEHHOCTH XHMHYECKUX 3HAHUH AT BBIPAOOTKU
9KOJIOTMYECKH LeIecO00pa3sHOro MOBENCHHs B OBITY M TPYAOBOHl AESITENBHOCTH B IIENAX COXPAHEHHS CBOETO 3J0POBBbSI U OKPYKalOIIeH
MIPUPOIHOI Cpesbl;

— pa3BUTHE MOTHBALMK K O0YYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITHTAHHIO HAa OCHOBE YCBOCHHS OOIICUETOBEYCCKUX
LICHHOCTE#1, TOTOBHOCTH K OCO3HAHHOMY BEIOOPY MPOGMIIS U HAIIPaBICHHOCTH AAIbHEHIIEro 00ydeHHUS.

OOIee YHCIO Y9acoB, OTBEACHHBIX UL M3y4ECHHs XHMUH Ha ypOBHE OCHOBHOrO oOmiero oopasoBanus, coctaBiseT 136 wacos: B 8
KJacce — 68 wacoB (2 Jaca B HeJlellio), B 9 kiacce — 68 yacoB (2 yaca B HEJIEITIO).
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COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyaJbHbIe XHMHYECKHE OHSATHS

IIpeamer xumuu. Poiab XMMUM B JKM3HU 4YenoBeka. XuMHs B cucteMe Hayk. Tenma u BeriectBa. Pusuyeckue CBOWCTBA BEILIECTB.
ArperarHoe cocrosiHue BerecTB. [IoHaTHe 0 MeTo1aX Mo3HaHus B XUMuK. HucTble BeniecTBa 1 cMecH. CriocoObl pa3siesieHus: CMecei.

ATOMBI U MONEKyNbl. XUMHYECKHE dJIeMeHTH. CHMBOJIBI XMMHYECKHX OJJIeMEHTOB. [IpocThle M CIIOXKHBIE BellecTBa. ATOMHO-
MOJIEKYIApPHOE yIEHHUE.

Xumudeckast popMyna. BaneHTHOCTh aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCHUTENIbHAS aTOMHAs
Mmacca. OTHocUTenbHas MOJIEKYIIIpHas Macca. MaccoBasl 107151 XMMHYECKOTO JJIEMEHTA B COSAUHEHUH.

Konunuecto Bemecrsa. Mousib. MonspHas Macca. B3auMocBsi3b KOJIMUECTBa, MacChl ¥ YKUCIa CTPYKTYPHBIX €IMHUI] BellecTBa. Pacuérs
10 (hOpMyJIaM XUMHYECKHX COEIHHEHUH.

Oduzpyeckue U XUMUYECKUE SBICHMS. XUMHUUYeCKas peakius U e NpHU3HAKU. 3aKOH COXPAHEHHs MAacChl BEIIeCTB. XUMUUYCCKHE
ypaBHeHHs1. Knaccupukanus XUMAYECKUX Peakiuil (COeANHEHNSI, PA3I0KEHHUS, 3aMEIIeHNs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XHMUYECKOH IOCYI0M, NpaBuiaMy paboThl B 1aOOpaTOpuH U HpuéMaMu 0OpalleHus ¢ 1abopaToOpHbIM 000pyI0BaHHEM,
U3y4deHUE M ONHCaHue (PU3MYECKUX CBOMCTB 00pa3OB HEOPraHMYECKHUX BEILIECTB, HaOMOAeHHEe (GU3MYecKuX (IUIaBIeHHE BOCKA, TAsHHE JIbJA,
pacTupaHHe caxapa B CTyIKe, KHIEHHE M KOHJEHCAlMs BOJABI) M XMMHMYECKMX (TOpEHHE CBEYH, IPOKAIMBAHHE MeEIHOW IPOBOJIOKH,
B3aMMOJICHCTBHE MeNa C KHCJIOTOW) SBJICHUH, HAOMIOAEHNE U ONHMCAHUE IPH3HAKOB MPOTEKAHUS XMMHYECKUX PeakIHi (pa3loxkeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOpUAOM Oapums, pasinoxkeHue ruapokcuzpa meau (ll) mpu HarpeBaHmm, B3amMopeHcCTBHE dkenesa ¢
pactBopoM comu Meau (1), m3ydeHme crocoOOB paszmeneHHs cMecel: C IOMOIIbIO MarHuTa, (QUIBTPOBaHWE, BHINIAPHBAHHE, THCTHILIILNA,
xpomarorpadusi, IPOBEICHNE OYUCTKN TOBAPEHHOMN COJIM, HAOIIOICHNE U OMICAHKUE PE3yJIbTATOB MPOBEACHHS OIbITA, MIUTFOCTPUPYIOIIETO 3aKOH
COXPAaHEHUSI MACChl, CO3JJaHUE MOJIEIIEH MOJIEKYJT (IIApOCTEPKHEBBIX).

BakHeiiluue npeacTaBUTEd HEOPraHMYECKUX BeleCTB

Bosnyx — cmech ra3os. CoctaB Bo3ayxa. Kucimopoxn — ameMeHT n mpoctoe BeniecTBo. HaxoskieHue kucinopoza B IpupoJe, Gpusndeckue
U XHMHYECKHe CBOWcTBa (peakumu ropeHms). Okcupupl. [Ipumenenue kucmopona. CrocoObl MONydeHHS KHCIOpoAa B JTabOpaTOpHu U
npombInuIeHHoCTH. KpyroBopor kucnopona B npupoze. O30H — aJUIOTPOIHAsT MOAUGHKALHS KHCIOPOa.

TemnoBoi 3p(heKkT XMMHIECKOH peaknuH, TePMOXUMUYECKUE YPaBHEHHUS, dK30- U JHIOTEPMHYECKHE Peaknud. TOIUIMBO: Yroib |
MeTaH. 3arpsi3HeHHE BO3/yXa, YCHICHNE TapHUKOBOro 3 eKTa, paspyiieHue 030HOBOTO CIIOS.

Boznopoxn — snemeHT U mpoctoe BemiecTBo. HaxoxaeHue Bogopoda B mpupoje, Gu3nyeckue U XUMHYECKHE CBOICTBA, IPUMEHEHHE,
cnocoOsl nostyyeHus. Kucnotsr u conu.

MounsipHeIii 006EM ra3oB. Pacd€ThI 10 XUMHYECKHM ypaBHEHHSIM.

dusnyeckue cBoiicTBa Bombl. Boma kak pactBopurens. PacTBophl. HachllieHHBIE M HEHACHIIEHHBIC PAacTBOPHL. PacTBOpHMOCTH
BEIIEeCTB B Boje. MaccoBasi OJIs BEIIeCTBAa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BoAbl. OcHOBaHMS. PONb pacTBOPOB B NPUPOJE M B JKU3HU
yenoBeka. KpyroBopoT Bozibl B IpHpoe. 3arpsa3HeHre IPUPOIHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Krnaccuduranus neopranmueckux coequHeHuil. Oxcumpl. Kimaccudukanus OKCHEOB: coieoOpasyronie (OCHOBHbBIC, KHCIOTHBIE,
amdorepHble) 1 HecoeoOpasyromue. Homenknarypa okcunoB. @usnyeckue 1 XMMUYECKUe CBOMCTBA OKCUI0B. [loyueHne oKCHIoB.

OcHoBanus. Kiaccuduxamuss OCHOBaHWM: IIENOYM M HEpPacTBOpPUMBIE OCHOBaHWA. HomeHksatypa ocHoBanuwil. dusmdeckne u
XHUMHUUYECKHE CBOWCTBa OcHOBaHMA. [lonyueHue ocHoBaHuIL.

Kucnotsl. Knmaccngukanus kucnor. Homenxiarypa kucnor. ®Gu3ndeckrie ¥ XUMHIECKHE CBOHCTBA KUCIIOT. Ps akTHBHOCTH METaJlIOB
H. H. bekerosa. [Tonyuenue Kucior.

Conn. Homenkunarypa coneit. @usnueckue u XuMuueckue cBoicTBa coield. [lonmydenue conei.

I'eneTnyeckas cBsI3b MEXIy KJIaCCaMU HEOPTAaHMYECKUX COCAUHEHUI.

Xumuueckuii Ixcnepumenm:

Ka4eCTBEHHOE ONpeJeIeHNe COAEpKaHMS KHCIOpoga B BO3AyXe, MOJydeHHe, COOMpaHHe, pacIo3HaBaHHE ¥ H3ydeHHE CBOWCTB
KHCIJIOpOJia, HaONIOAEHHE B3aUMOJCHCTBHS BEIIECTB C KHCIOPOAOM WM YCJIOBHS BO3HHKHOBEHHS M NPEKpaIleHHs TOpeHus (Ioxapa),
O3HAKOMJIEHHE C O0pa3liaMH OKCHIOB M ONHCAaHHE HX CBOMCTB, NOTydYeHHE, COOMpaHMe, pAacIO3HaBaHME U H3yYeHHE CBOUCTB BOJOPOAA
(ropenue), B3aumozeicTere Bogopoaa ¢ okcuaoM meau (1) (BO3SMOXKHO MCHONB30BaHHE BUICOMATEPHAIOB), HAOIIOIEHHE 00Pa3OB BEIIECTB
KOJIMYECTBOM 1 Mounb, HcclefoBaHHE OCOOEHHOCTEH PAacTBOPEHUsI BELIECTB C PA3IUYHON pPAacTBOPUMOCTHIO, IPUIOTOBICHHE PACTBOPOB C
OlpeneNEéHHOl MacCoBOI [oJied pacTBOPEHHOTO BENIECTBA, B3aHMOJCHCTBHE BOABI C MeETaUIaMH (HATpHEM M KaiubOueM) (BO3MOXXHO
HCIIOIB30BaHUE BUJIEOMATEPHAIIOB), HCCIEI0BaHNE 00pa3oB HEOPraHMIECKHUX BEIIECTB PA3JIMIHBIX KIIACCOB, HAOMIOEHHE H3MEHEHHSI OKPACKH
HMHIVKAaTOPOB B PAacTBOpaxX KHCIOT W IIeNoYel, u3ydeHne B3amMmonelcTBus okcuma Mernd (Il) ¢ pacTBOpoM cepHON KHCIIOTHI, KHCIOT C
MeTallaM{, PeaKkUuid HeHTpanu3aluy, MOTydeHHe HEpacTBOPHMBIX OCHOBAaHMII, BHITECHEHHME OJHOIO MeTajla IPYyrdM M3 pacTBOpa COJH,
pellleHue dKCIIepHMEHTAIBHBIX 3a4a4 110 TeMe «BaxkHelinye KiIaccsl HEOPTaHUIECKHX COSAUHEHUI».

Ilepnonnueckmii 3akon u Ilepuoamyeckass cucremMa xuMudecknx 3jaemenToB JI. M. Menneneera. CTpoeHne aToMoOB.
Xumnyeckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTE/IbHbIE PeaKIHH

IlepBble TONBITKM KIACCH(UKAIMK XHUMHYECKHX OJJeMEHTOB. [loHATHE O Tpynmax CXOJHBIX OJJEMEHTOB (ILIEJNOYHBIE ¥
IIeJI0YHO3EeMENbHBIE METalUTbl, TaJIOTeHBl, HHEPTHBIE Ta3bl). DJIEMEHTEI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCHIBI M THAPOKCH/IBL.

Tlepunopnueckuii 3akoH. Ilepuoguyeckast cucremMa xuMuueckux osnemeHToB J[. W, MengeneeBa. KoportkonepuomHas u
IUIMHHOTIepUoAHast GopMbl [lepuoaudeckoi cucteMbl xumudeckux snemeHToB J[. M. Menneneesa. Ilepuoast u rpynnbl. OU3HYECKUid CMBICIT
HOPSIKOBOTO HOMEPa, HOMEPOB IePHO/a U TPYIIILI 3JI€MEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000109k aTOMOB IepBbIX 20 XMMIYECKHX
anemenToB [lepuonnueckoit cucremsl JI. M. Menzeneepa. XapakTepuCTHKa XMMHUYECKOTO 3JIEMEHTA IO €ro IoyioxkeHuto B Ilepuoaudeckoit
cucreme /1. M. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs PaJiyca aTOMOB XUMUYECKUX JJIEMEHTOB, META/UIMYECKHX U HEMETAJULIMIeCKHX CBOMCTB IO IPYIIaM H
HEepPUOAAM.

3nauenue [lepuoanyeckoro 3akoHa W IlepuoaMYEcKON CUCTEMBl XMMHYECKHX 3JIEMEHTOB JUIS pa3BUTHS Hayku W mpaktuku. J[. U.
MenzeneeB — y4€HBIH U IpaJaHHH.

Xummdeckas cBsi3b. KoBasieHTHas (TOJISIpHAs U HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPULIATEEHOCTh XHUMIYECKHX dJIeMeHTOB. MOHHas CBsI3b.
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Crenenp oxucieHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIC PEaKIUH. IIpomecchl OKHCICHHS U BOCCTAHOBICHUS. OKHUCIHTENH H
BOCCTAHOBHTEIIH.

Xumuueckuit sxcnepumenm:

U3ydeHHe 00pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCICTBHE TMIPOKCHIA LMHKA C PACTBOPAMHU KHCIOT U IIEJNOYCH,
IPOBEJECHHE OIBITOB, MILTIOCTPHPYIOIIUX IPHUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakInil (TOpeHNe, PeaKIU Pa3I0oKEeHUs, COSANHEHNS).

Mescnpeomemnoie ceéazu

Peanu3arnusi MEXNpEAMETHBIX CBS3eH NPH HM3y4eHHH XUMHH B 8 Kiacce OCYHIECTBIISIETCS depe3 HCIONIb30BaHHE Kak OOIHX
€CTECTBEHHO-HAYYHBIX HOHSTHI, TaK U NOHATUH, SBJIAIOMIMXCS CUCTEMHBIMU JUIS OTACIBHBIX NIPEMETOB €CTECTBCHHO-HAYYHOTO LIUKIIA.

OO61iue ecTeCTBEHHO-HAYYHBIC NOHATUS: Hay4HBIN (aKT, TMIOTE3a, TEOPUs, 3aKOH, aHAIIM3, CHHTE3, KIIACCH(HUKALMS, IEPUOTHIHOCTS,
HaOII0/ICHHE, SKCIIEPUMEHT, MOJICTIUPOBAHUE, H3MEPEHHE, MOJIEIIb, SIBJICHHE.

®duspka: MaTepus, aToM, 3IE€KTPOH, NPOTOH, HEHTPOH, MOH, HyKIIH, H30TOMbI, PaAHOaKTHBHOCTb, MOJIEKYNA, MICKTPUUCCKUN 3apsi,
BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHME BEIIeCTBa, ra3, (M3MYECKUe BEIMUYMHBI, eIMHHIBI M3MEPEHHS, KOCMOC, IUIAHETHI, 3BE3MBL,
Comnnue.

Buonorust: porocuntes, apixanue, duochepa.

T'eorpacdms: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHbIC OPOIbI, HOJIE3HbIC HCKONAeMbIE, TOILIHBO, BOIHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHYecKasi peaKnus

Ilepuoanueckuii 3axoH. Ileprnoguueckas cucreMa xuMmudeckux >iaementoB JI. M. Menneneea. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB XMMHYCCKHX JJIEMEHTOB IEPBBIX TPEX NEPHOJOB, Kaus, KaJb[UsS H UX COCAUHEHUH B COOTBETCTBUH C IIOJOKEHHEM
351eMeHTOB B [lepuoaudeckoil cucreMe U CTPOEHUEM MX aTOMOB.

CTpoeHue BellecTBa: BHJABI XHMHMYECKOH CBsi3M. THIIBI KPUCTAUIMYECKHX PEIIETOK, 3aBUCHMOCTb CBOMCTB BellecTBa OT THIIA
KPHUCTAJUTMYECKON PEIIETKY U BUJJa XUMUYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHHYECKUX BEIIeCcTB. XUMHYECKHE CBOMCTBA BEIECTB, OTHOCSINUXCS K PAa3IMYHBIM KJIACCaM
HEOPraHMYeCKHX COCANHEHUH, FeHeTHIEeCKasl CBA3b HEOPTaHMUECKHX BEIECTB.

Krnaccudukanus XUMUUSCKUX peakIuil [0 pa3MYHbIM NpU3HaKaM (110 YHCIy M COCTaBy YYacTBYIOIIMX B PEaKIUH BEIIECTB, MO
TerwoBoMy d(GheKTy, Mo M3MEHEHHIO CTEMEHEeHl OKHCICHHS XMMHYECKUX JJIEMEHTOB, IO 0OpaTHMOCTH, [0 YYaCTUIO KaTaau3aropa). JK30- U
9HIOTEPMUYECKUE PEAKIIHHU, TCPMOXUMUUYCCKUE YPABHCHHSI.

TTonsiTHe 0 ckopocTH XuMHYEeCKOH peakuuu. [ToHsaTre 006 00paTUMBIX U HEOOPATHMBIX XMMUYECKUX peakuusx. [IoHsATHEe 0 rOMOTreHHBIX
U TeTepOTeHHBIX peakuusix. [loHarme o karammse. [loHstHe o XuMuueckoM paBHOBecHH. DakTOpHI, BIMAIOMME Ha CKOPOCTH XHMHYCCKOM
PEaKIUH 1 IOJIOKEHHE XHMHIECKOTO PAaBHOBECHSL.

OKHCIINTEIEHO-BOCCTAHOBUTENBHBIE PEaKIUH, DJIEKTPOHHBIH OalaHC OKHUCIHMTENbHO-BOCCTAHOBHTENbHOW peakuuu. CocraBieHne
YPaBHCHHIT OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLi C HCIIOIb30BaHNEM METO/Ia 3JICKTPOHHOTO OaaHca.

Teopust 3JEKTPOIUTHYECKON JUCCOLMALIMU. DIIEKTPOJIUTHL U HEIIEKTPOIUThl. KaTnOHBI, aHMOHBI. MeXaHN3M JUCCOLMALMU BELIECTB C
Pa3IMYHBIMU BHAAMU XUMHYecKoii cBsi3H. CTeneHb aucconuanuy. CHIbHBIE U cIa0ble JIEKTPOIUTHL.

Peaxin nOHHOTO OOMeHa. YCIIOBHS NPOTEKAaHMS peaKkiii HOHHOrO OOMEHa, IIOJIHBIC U COKpAaIEHHbIC HOHHBIE YPAaBHEHUS PEaKIHid.
CBoiicTBa KHCIIOT, OCHOBAaHHII M CoOJeil B CBeTe IpeICTaBICHHI 00 3JIEKTPONMTHYECKOH aucconuanud. KauecTBeHHBIE peaknUH Ha HOHBL
ITonsiTue o ruaposm3e coei.

Xumuueckuit sxcnepumenm:

O03HAKOMJICHHE C MOJCISIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METalIOB M HeMeTauloB (rpadura u aamasa),
CIIOJKHBIX BEIIECTB (XJIOpHAA HATPHs), UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIHH OT BO3JACHCTBHS Pa3iMYHBIX (DaKTOPOB,
HCCIIEIOBaHNE DIIEKTPOIPOBOJHOCTH PAaCTBOPOB BEIIECTB, NPOLecca AUCCONUAIIMN KHUCIIOT, Ieodeil U coliel (BO3MOXKHO HCIIOJIB30BaHHE BHIEO
MaTepHaJioB), MPOBEJCHNE OIBITOB, WLTIOCTPHPYIOIINX HMPH3HAKK MPOTEKAHUs peakIMii HOHHOro oOMeHa (0Opa3oBaHHE OcajKa, BEIICICHHE
raza, o0pa3oBaHHE BOJIBI), ONBITOB, WILTFOCTPHPYIOIINX IIPUMEPHI OKHCIIHTENEHO-BOCCTAaHOBUTEIBHBIX peakInii (TOpeHne, peakIiiy pa3IoKeHus,
COCAMHEHMS), PaCIIO3HABAHNUE HEOPTAHWYECKHX BEIIECTB C IIOMOIIBIO KAUECTBEHHBIX PEAKINH Ha HOHBI, PEIIEHHE SKCIEPHUMEHTAIBHBIX 3a/1a4.

HemeTauIbl 1 HX COeAHHEHHST

OO6masi xapakTepucTika rasoreHoB. OCOOEHHOCTH CTPOSHHsI aTOMOB, XapaKTepHbIe CTereHn OKucieHus. CTpoeHne U (u3nUecKue
CBOJCTBA IIPOCTHIX BEIECTB — TAJIOTCHOB. XHMHYECKUE CBOWCTBA Ha IIPUMepe XJIopa (B3aMMOJEHCTBHE ¢ MeTa/UIaMH, HeMeTaJUIaMH, LIEeITOYaMH).
Xnoposonopox. CorsiHast KHCIIOTa, XAMHUYECKHE CBOMCTBA, OJIydeHNe, IPIMeHeHHe. J[efiCTBHe XJIopa U XJIOPOBOAOPOa Ha OPTaHU3M YeIOoBeKa.
BakHelinme XTOpHABI M NX HAX0XKICHHE B IPUPOJE.

O6mas xapakrepucTuka 1eMeHToB VIA-rpymmsl. OCOGEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTENEHH OKHCIeHHs. CTpoeHne H
(u3nyeckne CBOICTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CePbl. AJUIOTPONHEIC MOAH(MHUKALMN KUCIOPOAA H Cepbl. XMMHUUYECKUE CBOHCTBA CEPBI.
CepoBomopoa, CTpoeHHe, (pu3nuecKkue W XUMHUueckue cBoiicTBa. OKCHIBI Cepbl Kak NMPEJCTABUTENM KHUCIOTHBIX OKcuaoB. CepHas KHCIOTa,
(u3HyecKkne 1 XMMUYECKHe CBOICTBA (00IIIIEe KaK MPEACTABUTENS KJIacca KUCIIOT U crenuduyeckie). XMMUYECKHe PeaKIliy, JIeKaIliue B OCHOBE
TIPOMBIIIUIEHHOTO CII0c00a IMONYYeHUs] CepHOil KHCIOTHL. [IpuMeHeHue cepHOl KnCIOTh. COJIM CepHOM KHCIIOTHI, KauecTBEHHAs peakiys Ha
cynbdar-non. HaxoxkneHne cepbl W e€ COCAMHEHHH B NpHpoAe. XWMUUYECKOE 3arpsA3HEHHE OKPYKAIONMIeH Cpembl COSNMHEHHSMH Cephl
(KHMCJIOTHBIE TOXK[H, 3aTPsI3HEHNE BO3TyXa H BOJOEMOB), CIOCOOBI €T0 MPEeOTBPAICHHS.

OOmas xapakTepucTika 371eMeHTOB VA-rpynmbl. OCOOSHHOCTHM CTPOCHMS aTOMOB, XapaKTEPHBIE CTENEHH OKHCICHHS. A30T,
pacrpocTpaHeHue B Mpupoje, GU3HdecKue U XMMHYECKHe CBoiicTBa. KpyroBopor asora B mpuposae. AMMHUaK, ero GU3H4ecKue U XUMHYECKUE
CBOHCTBa, NoMy4eHue u npumeHeHune. Col aMMOHHMS, HX (PU3HYECKHE i XUMHYECKIE CBOICTBA, MpHMeHeHHe. KauecTBeHHas peaKiiisi Ha HOHBI
aMMOHHMsS. A30THas KHCIOTa, €€ ToiaydeHHe, (HU3MYecKue M XUMHUUYeCKHe CBOWCTBa (oOIIMe Kak IpEeACTaBHTENs Kiacca KHCIOT H
crniennduyeckue). Vicrons3oBaHue HUTPATOB M COJNIEH aMMOHUSI B KAUECTBE MUHEPAIBHBIX yI0OpeHUH. XUMUUecKoe 3arpsi3HEHIE OKpYyKaromei
Cpebl COSAMHEHUSIMH a30Ta (KUCIOTHbIE JOXK/IH, 3arpsA3HEeHNe BO31yXa, MOUBEI U BogoéMoB). docdop, amtorponHsle Mogndukammu Gocdopa,
¢dusnueckne u xummuyeckue cpoiictBa. Okcun ¢docdopa (V) u ¢docdopras kucnora, Gu3MUecKue M XUMHYECKHE CBOWCTBA, MOJYYCHHE.
Hcnonp3oBanue pocdhaToB B KauecTBE MUHEPATBHBIX yI0OPEHHMH.

OOmas xapakrepucTika 31eMeHTOB |VA-rpynmbsl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE CTEHEHH OKHCIEHHS. YTIIEpO,
AJUIOTPONHBIE MOAM(HKALMK, PACIPOCTPaHEHHE B NPUpOAE, (U3MUYECKHe M XUMHUUYecKhe cBoicTBa. Ancopbums. KpyroBopor yriepona B
npupone. OKcuabl yriepona, ux (H3WYECKHE M XHMHYECKHE CBOWCTBA, JIeiiCTBHE Ha JKHUBBIC OPTaHU3MBI, IONYYCHHE M INPUMEHEHHE.
DOKoNoruyeckne mpoOnemMsl, CBsA3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa rino6GanbHOrO MOTEIUICHMS KJIMMAaTa, MAapHUKOBBIA 3(QdeKT.
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YronpHas KUCIOTA U €€ CONH, UX (U3MIEeCKHe U XMMHUIECKHEe CBOHCTBA, MONyYeHNe U IpuMeHeHne. KadecTBeHHas peakius Ha KapOOHAT-HOHBL.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEJUIIMHE, IPOMBIIUICHHOCTH U CEITLCKOM XO3SHCTBE.

IlepBoHauanbHbIC TOHATHSA 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHHSAX yriepoaa (MeTaH, 3TaH, STWIEH, alleTHJICH, 3TaHOI,
TJIMLEPHH, YKCYCHAst KUCI0Ta). [IpUpoaHbIe HCTOYHHUKH YITIEBOAOPOIOB (yroiib, IPHUPOIHEIN ra3, HedTh), NPOAYKTHI X MepepaboTKy (OeH3UH),
UX poNb B OBITY M NPOMBIIUICHHOCTH. IIOHSATHE O OHOJOTHMYEeCKH Ba)KHBIX BEIIECTBAX: JKHPAaX, OelKax, yrJIeBOJaX — U HX POIH B XKHU3HU
genoBeKka. MaTepruaabHOE SAHHCTBO OPTAHIMYIECKUX H HEOPTaHNIECKUX COSUHEHHIA.

Kpemumnii, ero ¢usmdyeckne M XHMHUYECKHE CBOICTBa, IOmydeHHe M mnpuMeHeHue. CoenuHeHUs KpeMHHs B mpupozpe. OOmme
npencrasienust 06 oxcuzae kpemuust (1V) u kpemHueBoii kuciore. CHIMKATBI, X HCIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxHelmme
CTPOUTE/IbHBIC MaTepHalbl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpoOnembl 6e30macHOro HCHOIB30BAHUS CTPOMTEIBHBIX
MAaTepUasIoB B I0OBCEAHEBHOM JKH3HH.

Xumuueckuii IKcnepumenm:

n3ydeHHe 00pa3oB HEOPTaHHYECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI, IPOBEICHHE KAYEeCTBEHHBIX PEaKIHi Ha XJIOPHI-HOHEI U
HaOJroJeHNe IPU3HAKOB UX MPOTEKAaHHs, OMBITHL, OTpakaromue GH3UYecKue I XUMUIECKUe CBOICTBA TaJIOT€HOB M UX COCIWHEHHI (BO3MOXKHO
UCIIOJIb30BAHUE BU/ICOMATEPHAJIOB), O3HAKOMJIEHHE C 0O0paslaMu XJIOpUAOB (TajJoreHHuoB), O3HAKOMIEHHE C oOpa3uamu cepbl U e€
COCAMHEHMSAMH  (BO3MOXKHO  MCIIOJNB30BAaHHE BHJECOMATEpPUaloOB), HAONIOJCHHME IIpolecca OOYIIMBaHMSA —caxapa IOj  JeicTBHeM
KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI, U3YYCHHE XMMHICCKHX CBOWCTB Pa30aBICHHOW CEPHOM KHCIIOTHI, MPOBEICHHE KAYeCTBEHHO! peakiuy Ha
cynb(aT-HOH M HAOMIOAEHHE NpHU3HAKa e MPOTEKaHWs, O3HAKOMIEHHE ¢ (DM3MYECKUMH CBOIcTBaMH a30Ta, (ocdopa M UX COSTUHEHHI
(BO3MOXKHO HCIIOIB30BAaHHE BHUJEOMATEPHANIOB), oOpa3maMu a30THBIX M (ocopHBIX ymoOpeHHMil, MolydeHHe, cOOUpaHUe, PAcIO3HABAaHUE U
U3yYeHHE CBOMCTB aMMHAaKa, IIPOBE/CHHE KAueCTBEHHBIX PeakIMi Ha MOH aMMOHHS U (ocdaT-HOH U H3ydeHHE NPH3HAKOB HX IPOTEKAHUS,
B3aUMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOW KHUCIOTHI C MeE/bl0 (BO3MOXKHO MCIOJIB30BAHUE BUIEOMATEPHAJIOB), H3YYEHUE MOJelei
KPHUCTAJUIMYECKUX PEIIETOK anMasa, rpaduta, QyiepeHa, 03HAKOMICHHE € MPOLIECCOM aJICOPOLIUU PAaCTBOPEHHBIX BEIECTB aKTHBUPOBAHHBIM
yriéM M YCTPOWCTBOM IIPOTHBOrasa, IIOIydeHHe, COOMpaHHe, pacllO3HaBaHHE M U3yUCHHE CBOWCTB YIVIEKUCIIOTO Tra3a, IIPOBECHHE
KaueCTBEHHBIX peakluil Ha KapOOHAT M CHJIMKAT-HOHBl M M3y4EeHHE NPH3HAKOB UX INPOTEKAHWUs, O3HAKOMJIECHHE C HMPOMYKIHEH CHINKaTHOU
IPOMBIIIIEHHOCTH, PELIEHNE SKCIIEPUMEHTAIBHBIX 32124 110 TeMe «BakHelIe HeMeTalIbl U UX COSIMHECHUSD).

MeTaibl 4 HX COeAMHEHHSI

OO61mas xapakTepHCTHKa XUMUYECKHX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHMH UX Holo)keHHus B [lepuoanueckoil cucteMe XMMHYECKHX
snementoB Jl. . MenpeneeBa u crpoenust aroMmoB. CTpoeHue MeTauioB. MeTajuinueckas CBA3b M METAUIMYECKAsT KPUCTAIMYECKas PeIléTKa.
DJIEeKTPOXUMHUYECKUI PsAl HaNpsDKEHUM MerayuioB. Pu3ndecKue U XMMUYECKHE CBOMCTBA MeTayuioB. OOLMe crnocoObl MOJIy4eHHs METalIoB.
TlonsTHe O KOPpPO3MM METa/UIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI MX OT Kopposud. CIuaBbl (CTanb, YyryH, NIOPATIOMHHHUH, OpoH3a) M HX
IPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

Illenouynsle MeTaUIBL: IOJNOXKeHHe B [lepuoanmdeckoil cucreme xumudeckux aieMeHTtoB JI. M. MeHneneeBa, cTpoeHHE HX aTOMOB,
HaxoxJeHue B npupone. Ousnueckue M XUMHUUYECKHE CBOicTBa (Ha mpumepe Hatpust M Kanusi). OKCUABl M THAPOKCHIBI HATPUS M Kajusl.
IIprMeHeHre MIEeNOYHbIX METAIOB U UX COEAUHEHHUMN.

[eno4yHO3eMeNbHBIE METAUIBI MAarHUM W KajbLuid: nonoxeHue B Ilepuoguueckoil cucreme XuMuueckux osnemenroB J[. W.
MeHnzeneeBa, CTpOSHHE HX aTOMOB, HaXOXK/IeHHe B Ipupoe. Pr3nueckue U XUMIYECKHe CBOMCTBAa MarHUs U Kalblus. Baxnelimue coequHeHus
KaJpIust (OKCHI, THIPOKCH, comy). JKECTKOCTH BOJBI M CIIOCOOHI €€ yCTpaHeHHI.

Amomunnii: nonoxenue B Ilepuonnueckoil cucteme xummudeckux semenros JI. VM. MenneneeBa, CTpOEHUE aToMa, HaXOXKAEHHUE B
npupone. Pu3nueckie U XUMHIECKHE CBOWCTBA aFOMHUHHSL. AM(OTEpHbIE CBOMCTBA OKCHIA H THAPOKCHAA ATIOMUHUSL.

Keneso: monoxenue B Ilepmopnueckoit cucreme XuUMuueckux snemeHToB JI. WM. MenpeneeBa, cTpoeHHe aTroma, HAaXOXKACHHE B
npupoae. dusnyeckue U XMMHYECKUe CBOMcTBa xkene3za. Oxkcunpl, ruapokceuabl u comu sxenesa (I1) u xenesza (I11), ux cocras, coiicTBa u
TIOJTy9IeHHe.

Xumuueckuii Ixcnepumenm:

O3HaKOMJICHHE C 00paslaMH MeTaIOB U CIUIAaBOB, MX (M3WYECKUMH CBOMCTBAMH, HM3yYeHHE DPE3yJIbTATOB KOPPO3HH METaJIIOB
(BO3MOXKHO HCIIOIb30BaHKE BUAECOMATEPHANIOB), 0COOCHHOCTEH B3aUMOAEHCTBUS OKCUJIA KAJIBLUS U HATPUSI C BOLOH (BO3MOXHO HCHOJIb30BaHHE
BUJICOMATEPHANIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOH BOABL, Ipollecca TOPEHHs >JKelde3a B KUCIOpOAe (BO3MOXHO HCIONB30BAHHE
BHJIEOMATEPUAJIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMi HA MOHBI: MATHUs, KAIIbLKS, AIOMUHNS, MHKa, xenesa (11) u sxenesa (111),
memu (1), HaOmomeHWe W ONHCAaHWE INPOLECCOB OKPAIIMBAHMS IUIAMEHN HOHAMH HATpUs, Kadus W KalblUs (BO3MOXKHO HCIIOJB30BaHUE
BHUJICOMATEPHAJIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB I'MAPOKCH/A aIFOMHHHES M THAPOKCH/IA [IHKA, PEIICHIE SKCIIePHIMEHTAIBHBIX 3329 10
TeMe «BaskHeHIne MeTauIbl 1 HX COCIUHCHUS.

XuMus H OKpyKalolmasi cpeia

BemectBa 1 MaTepuansl B MOBCEIHEBHON KU3HU YeloBeKa. bezomacHoe MCIONb30BaHHE BEIIECTB H XMMHYECKUX PEAKIHH B OBITY.
IlepBast moMomIb IPU XUMHYECKUX OXKOTaX U OTPaBICHUSX.

Xumuyeckoe 3arpsisHEHHE OKpYXKarouied cpenbl (MpeaeNibHas JOMycTUMas KOHIeHTpauus Bemiects, aanee — I1JIK). Pons xumun B
PEIICHNH KOJIOTHIECKHX TPOOIIEM.

Xumuueckuit sxcnepumenm:

H3y4eHne 00pasIoB MaTepraoB (CTEKIIO, CIUIABBI METAIUIOB, IIOJMMEPHBIC MATEPHAIIBI).

Mescnpeomemnuvie céasu

Peanmmzanuss MeXHpeqMETHBIX CBs3¢d HpH H3ydEHHM XHMHH B 9 Kilacce OCYIIECTBISICTCS 4Yepe3 HCIONb30BaHHE KaK OOMHUX
€CTECTBEHHO-HAYYHBIX IOHSITHH, TaK U TOHATHMH, SBILIOMIXCS CHCTEMHBIMU UL OTEIbHBIX MPEIMETOB eCTECTBEHHO-HAYYHOTO IUKIIA.

OO1pe ecTeCTBeHHO-HAYYHBIE TIOHATHS: HAyYHBIH (KT, THIIOTe3a, 3aKOH, TEOpHs, aHAIN3, CHHTE3, KJIacCH(HUKALUS, TePHOJUIHOCTS,
HaOJI0/IeHHE, SKCIIEPHIMEHT, MOACIHPOBAHHE, H3MEPEHUE, MOJIEIb, SIBIICHHE, ITAPHUKOBBII 3)(EKT, TEXHOJIOTHSI, MaTepPHAIIBL.

dusmka: MaTepus, aToM, 3JIEKTPOH, NPOTOH, HEHTPOH, HOH, HYKJIH, U30TOMbI, PaJAHOaKTHBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN 3apsi,
IPOBOAHHKY, IOIYIPOBOIHUKH, AUDIEKTPHUKH, (OTODIEMEHT, BEUIECTBO, TENO, O0BEM, arperaTHOe COCTOSHHE BEIeCTBAa, a3, PacTBOD,
PacTBOPUMOCTb, KPHUCTAJUIMYIECKast PeméTKa, CIUIABhI, (pU3HUECKUe BEIMYUHBI, €IHMHHUIBI M3MEPEHHUs, KOCMHYECKOe IPOCTPAHCTBO, IIAHETHL,
3B&31161, ComHIIE.

buonorus: ¢porocunTes, Apixanue, bnocdepa, 5KOCHCTEMA, MUHEPAITBHEIE YIOOPEHNUSI, MUKPO3JIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIbHbIC
BEIIECTBA.

T'eorpadus: atmocdepa, ruapocdepa, MEHEpaIIbl, TOPHBIE OPOBI, HOJIE3HBIE MCKOIIAEMBIE, TOIUTHBO, BOIHEIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHMS INIPOI'PAMMBI 110 XMMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Pe3yNIbTaThl OCBOCHMS IPOIPAMMbI OCHOBHOTO OOIIEro 00pa3oBaHMs JOCTUTAIOTCS B X0Je 00y4EHUs] XMMUM B €IUHCTBE
y4eOHOM ¥ BOCIIUTATENIBHOH JEATEIBHOCTH B COOTBETCTBUH C TPAAHI[MOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMH
[EHHOCTSMH, NPHHATBIMA B OOIIECTBE MpaBWIAMH U HOPMaMU MOBEAEHUS U CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BHTHS U
COLMATM3AUH 00yJarOIIUXCSL.

JIM4HOCTHBIE Pe3yIbTaThl OTPAXKAIOT TOTOBHOCTH 00YJAIOIUXCSl PYKOBOACTBOBATHCS CUCTEMOI MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIHI
U pacLIMpPeHHe OINbITa AesTeIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOIr0 BOCIIHTAHMS:

LIEHHOCTHOIO OTHOILIEHHsS K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPMYECKOMY M HAyYyHOMY HACIIE[JUIO, IIOHUMAaHUs 3HA4YEHUs
XHMHYECKOH HAayKd B JKH3HH COBPEMEHHOIO OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOH HH(pOpMaIueld O MepelOBBIX TOCTIKEHUSX U
OTKPBITHSIX MHPOBOH M OT€UECTBEHHOH XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOHCTBE MUpa U O0IIECTBa;

2) rPasKIAHCKOT0 BOCITMTAHMSI:

IpeJCTaBIEHNUs O COLUANBHBIX HOPMAX U NPAaBUIAX MEXIMYHOCTHBIX OTHOLIEHHH B KOJIEKTHUBE, KOMMYHUKATHBHOH KOMIIETEHTHOCTH
B OOLIECTBEHHO MOJIE3HOMH, YUeOHOUCCIIENOBATEIbCKOI, TBOPUECKON U APYTHX BHUAAX ACSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM
JIeSITEIIbHOCTH TIPU BBITNIOJIHEHUH Y4eOHBIX, O3HABATEIbHBIX 33/la4, BHIIIOHEHUM XMMUYECKUX SKCIIEPHMEHTOB, CO3JaHNH Y4EOHBIX IPOCKTOB,
CTpeMJIEHHsI K B3aHMOIIOHHMAHUIO M B3aMMOIIOMOIIH B IIPOLECCe dTOH y4eOHOH NesATeNbHOCTH, TOTOBHOCTH OIEHHBATh CBOE MOBEIEHHE U
MOCTYIKH CBOUX TOBAPHUINEH € MO3UIIK HPAaBCTBEHHBIX H IIPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIIEACTBHII IOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33pEHUECKHE IPEACTABICHHS O BEIIECTBE U XMMHYECKOH PeaKIUy, COOTBETCTBYIONINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U COCTABJIIOLINE OCHOBY JUIS IIOHHMAHHs CYIIHOCTH HAay4yHOH KapTHHBI MHpA, IPEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHSA
IPHUPOJIBI, B3AUMOCBS3SX YeJIOBEKa C IPUPOAHOH CPenoi, O PO XUMUM B IIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHBIE MOTHBBI, HANPaBJICHHbIE HA INOJYyYEHHE HOBBIX 3HAHUH 110 XMMHH, HEOOXOAMMBIE Ml OOBSCHEHUs HaOJIIONaeMBIX
IPOIIECCOB M SIBIICHUH, IIO3HABATENbHOH, NH(GOPMAIIMOHHON M YUTATENbCKON KYJIBTYPHI, B TOM YHCIE HABHIKOB CaMOCTOSTEIBEHOH paboTHI C
y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHHYECKHMH CPEACTBaMU HH()OPMAIIOHHBIX TEXHOJIOTHH;

UHTepeC K OOY4YEHHIO ¥ IIO3HAHHIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa3OBaHHIO, INPOEKTHOH H
UCCIIENI0BATENIBLCKOM IEATEIbHOCTH, K OCO3HAHHOMY BHIOOPY HAIPaBJICHHOCTU U YPOBHS 00y4YeHHs B JaJIbHEHILIEM;

4) hropMupoOBaHUS KYJIbTYPBI 310POBbSI:

OCO3HAaHME LIEHHOCTH KH3HH, OTBETCTBEHHOTO OTHOILIEHMS K CBOEMY 3I0POBBIO, YCTAHOBKH HA 30POBBIA 00pa3 XKU3HU, OCO3HAHHUE
MOCIIEAACTBUM ¥ HENPHATHE BPEIHBIX IPHUBBIYEK (YIOTPEOJICHWS alKOTOoNs, HAPKOTHUKOB, KYPEHUs), HEOOXOJHMOCTH COONIONCHUS IpaBUI
0€30I1aCHOCTH IIPU 0OPAIeHNH ¢ XUMHYECKHMH BEIIECTBAMH B OBITY U peaIbHOH )KU3HY;

5) Tpy/10BOro BOCIIMTAHMSI:

MHTEpEeC K MPAKTUYECKOMY H3y4eHHI0 mpodeccuii M TpyAa pasinyHOrO poja, yBaXEHHE K TPYAy M pe3yibTaTaM TPYIOBOH
JIeATEIbHOCTH, B TOM 4YHCIE HA OCHOBE NPUMEHEHUs NPEAMETHBIX 3HAHUH [0 XUMUM, OCO3HAHHBIM BHIOOp HHAUBUAYAJIbHOU TPAaeKTOPUH
MIPOJIOJDKEHHsI 00pa30BaHUs C yYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMHH, OOLIIECTBEHHBIX MHTEPECOB M NOTPEOHOCTEH, YCIIEIIHOM
poeCCHOHANBHON JIEATENFHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTD aJJalITUPOBAThCS B IPO(ECCHOHANBHOI cpene;

6) 7K0JIOrHYeCcKOro BOCIIUTAHUS:

9KOJIOTHYECKH IeJIeCO00pa3Hoe OTHOIICHWE K NPUPOJe KaK MCTOYHWKY JKH3HHM Ha 3eMile, OCHOBE €€ CYyIIEeCTBOBAaHWHS, ITOHHMaHHE
LEHHOCTH 3I0POBOTO U 0€30macHOro o0pa3a >KH3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DPH3MYECKOMY M ICHXHUYECKOMY 3J0POBBIO,
0CO3HAaHHE IIEHHOCTH COOMIOAEHNUS MPaBUI 6€30IacCHOr0 MOBEICHHS IPH padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUIX, YTPOXKAIOMIUX 310POBLIO
W JKU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHMS, MOJyJaeMble IIPH W3YYeHHH XUMUH, UL PelIeHHs 3a1ad, CBA3aHHBIX C OKPY)KAromIeil MpUpOIHOH
CpeIOi, JUTs TTOBBIICHNS YPOBHSI 9KOJIOTUYECKON KYJIBTYpPHI, OCO3HAHUS ITI00ATEHOTO XapaKkTepa 3KOJIOTHIECKHX IIPOOIeM H IyTeH NX pelIeHns
TOCPEICTBOM METOJI0B XHUMHUH, SKOJOTHYECKOTO MBINUICHHS, YMEHHS PYKOBOJCTBOBATbCS MM B II03HABATEIbHOH, KOMMYHHKATHBHOH M
COLMAIBbHON NPaKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeqMeTHBIX Pe3yIbTAaTOB BBLICIAIOT 3HAUMMBIE A1 (POPMHPOBAHHS MHPOBO33PEHHS OOIIEHAYYHBIC TTOHATUS (3aKOH,
TeopHsl, IPHUHINI, TUIOTe3a, (BaKkT, CHCTEMa, IPOLecC, SKCIEPHMEHT M APYroe.), KOTOPhIe MCHOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YIeOHBIX
npeaMeTaX W IO3BOJSIIOT Ha OCHOBE 3HAHHN M3 OTHX INPeIMeToB (OPMHPOBATH NpEICTaBICHHE O IIEJIOCTHOH HAaydHOW KapTHHE MHpa, U
YHUBepcaJbHble YdeOHble neifcTBHS (TTO3HAaBaTENbHBIC, KOMMYHHKAaTHBHEIC, PETYIATHBHBIEC), KOTOpBIe OOecHednBaOT (HOpMHpOBaHUE
TOTOBHOCTH K CAaMOCTOSATENbHOMY IIAHUPOBAHHUIO H OCYIIECTBICHHIO YUeOHOH e TeTbHOCTH.

Tlo3naBaTebHbIE YHHBepPCATbHBIE yieOHbIE Al CTBHS

Ba3oBble Jjornyeckue aeicTBHI:

YMEHUSI HCTIONB30BaTh MPHUEMBI JIOTHUECKOTO MBIIUICHHS IIPY OCBOSHUH 3HAHHIL: PACKPBIBATH CMBICII XUMHUUECKHX MOHATHI (BBIISISTH
UX XapaKTepHbIE IPU3HAKH, YCTAHABIMBATE B3aUMOCBSI3b C APYTUMH MOHSTHIMH), HCIIOIb30BATh MOHSITHS U1l OOBSICHEHHS OTICNBHEIX (hAKTOB H
SIBJICHUH, BBIOMPATh OCHOBAHWS W KPUTEPHH JUIS KJIACCH(PHUKAINH XUMHYECKUX BEIIECTB M XUMUUYECKUX PEaKIUil, yCTaHABIMBATh NPUIMHHO-
CIICICTBEHHBIC CBS3H MEXIY OOBEKTAMH M3y4eHUs, CTPOUTH JOTHUECKHE PacCyKICHHs (MHIYKTHBHbIC, JCAyKTUBHBIC, 10 AHAIOTHH), JEIaTh
BBIBOZIBI M 3aKITIOYCHNS;

yYMEHHE IPHMEHATh B IIpoLecce IO3HAHUS IOHATUS (TpeIMETHbIe M MeTalpeIMeTHBIE), CHMBOIMYECKHE (3HAKOBBIE) MOJENH,
UCIIONB3YeMble B XHMHH, NPEOOpa30OBBIBATh INHPOKO NPUMEHSEMBbIE B XHMHH MOJCIBHBIC NPEACTABICHUS — XUMHYECKUH 3HAK (CHMBOI
JJIEeMEeHTa), XMUMHYecKas (opMyna M ypaBHEHHE XHMHYECKOH pEakIUH — INPH PEIIeHHH Y4eOHO-TI03HABATENBHBIX 3a/ad, C y4ETOM O3THX
MOJIETIBHBIX TPEJICTaBICHUI BBLBIATH M XapaKTepPHU30BaTh CYIIECTBEHHBIC IPH3HAKM H3yYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB H
XUMHYECKHX PEaKIUil, BBIABIATL OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIC CBS3M U INPOTHBOPEUHS B M3YYaeMBIX IIPOLECCaX H
SIBJICHUSIX.

Ba3oBble ucciiegoBaTeIbCKie J1eliCTBUSA .

YMEHHE HCIIONB30BaTh MOCTaBICHHBIC BOIPOCH B KaUeCTBE HHCTPYMEHTA ITO3HAHHS, a TAkKe B KaUeCTBE OCHOBHI JUIs (HOPMHPOBAHUS
THIIOTE3BI 10 TPOBEPKE IPABIIBHOCTH BBICKA3BIBAEMBIX CYXKICHHI;
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IpHOOpeTeHHE ONBITA 110 IIAHHPOBAHUIO, OPTaHU3ALHN U IIPOBEICHUIO YICHHUECKHX JKCIEPHMEHTOB, YMEHHE HAOIIOATh 32 XOIOM
HpoLEecca, CaMOCTOATENIBHO TPOTHO3MPOBATh €ro Pe3yibTaT, (popMyIHpOBaTh 0OOOIICHHS M BBIBOABI 1O PE3yJbTaTaM MPOBEAEHHOTO OMbITA,
HCCIIE/IOBAHMUS, COCTABIIATh OTYET O MPOJIENIaHHOM paboTe.

Pa6oTa ¢ nndopmanueii:

yYMEHHe BHIOMpATh, aHAIM3UPOBATh H HHTEPHIPETHPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (JOPM IpEACTaBICHHS, MOITyIaeMylo H3
Pa3HBIX HCTOYHUKOB (HAayYHO-TIOMYyJISIpPHAs JINTEpPaTypa XUMHUYECKOrO COJCpXKaHMs, CIPaBOUHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH
OLICHHBATb IPOTHBOPEUNBYIO H HEJOCTOBEPHYIO HH(POPMALIHIIO;

YMEHHE NPUMEHSATH PA3JIMYHbIC METObI H 3alpOChl IPH MOKCKE U 0TOOpe MH(OPMALUK U COOTBETCTBYIOIIMX TAaHHBIX, HEOOXOIHUMBIX
JUISL BBITIONHEHHUs y4eOHBIX M II03HABATE/IbHBIX 3314 ONpPEIEIEHHOr0 THIIA, IPHOOPETEHHE OIbITA B 00JACTH UCIOJIb30BaHNS HH(OPMAI[MOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTUH, OBJIaJIeHHe KyJIbTypoil aKTUBHOI'O HCIIOJIb30BAHMS Pa3IMYHbIX IOUCKOBBIX CHCTEM, CAMOCTOATENBHO BEIOMPATh
ONTUMANBHYIO (OpMY NpEeACTaBICHHS MHGOOPMALMU ¥ HIUTIOCTPUPOBATH pelIacMble 3aJauil HECTOXKHBIMH CXEMaMH, JHarpaMMaMH, APYTUMU
(opmamu TpadUKH ¥ HX KOMOHHAILIMAMH;

YMEHHE HCIIONB30BaTh M aHAIM3UPOBATh B IIpolecce y4eOHOH M MCCIeNOBAaTeNbCKOH AeATeNbHOCTH HH(GOPMALUIO O BIIHSHHI
HPOMBILIJIEHHOCTH, CEILCKOI0 X034iCTBa M TPaHCIIOPTa Ha COCTOSIHHE OKPY’KaloIlel IPUPOIHOM Cpebl.

KomMyHHKAaTHBHBIE YHHBepCAIbHbIE y4eOHbIe NelicTBUS:

YMEHHUs 3amaBaTh BOMPOCH (B XoAe auamora u (WIM) AUCKYCCHH) IO CYIIECTBY OOCYXIaeMOH TeMbl, (OpMYIHPOBATH CBOH
HPeUIOKSHHST OTHOCHTENNBHO BBIOIHEHNS IPEAIOKEHHOI 3a1auH;

YMEHUS TIPEACTABIIATh IONYYCHHBIE DPE3ylbTAaThl II03HABATENbHOM JEATENBHOCTH B YCTHBIX M IHCHMEHHBIX TEKCTaxX; JAelaTh
IPE3EHTAllMI0 PEe3yNIbTATOB BBINOIHCHUS XUMUYECKOrO JKCIEpHMEHTa (J1abOpaTOPHOTO OmbITa, JAa0OpaTOpHOIl PaboTHl IO HCCIEIOBAHHIO
CBOICTB BeIECTB, yUeOHOrO POEKTA);

yYMEHHs y4eOHOIo COTPYAHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOH II03HABAaTENbHOW M MCCIIENOBATENbCKOM NEATENBHOCTU IIPU
peLIeHNH BO3HUKAIOIIMX MIPOOJIEM Ha OCHOBE Yu&Ta OOIIMX MHTEPECOB M COIIACOBAHUS MO3ULUI (00CYXIeH!Us, 0OMEH MHEHUSMH, «MO3TOBbIE
IITYPMBD», KOOPAMHALUS COBMECTHBIX JEHCTBHIA, ONPEIeNICHIe KPUTEPHEB T10 OLICHKE KaueCTBa BHIIOJIHCHHOM padoThl H ApyTHUe).

PerynsiTuBHBbIe yHHBepcaabHbIe yueOHbIe JeiicTBHSA:

YMEHHE CaMOCTOSITENIBHO OIPENENATh LEeNH IEsATeNBHOCTH, IUIAHHPOBATh, OCYLIECTBIITh, KOHTPOJIMPOBATE U IIPH HEOOXOJHMOCTH
KOPPEKTHPOBATh CBOIO ESITENbHOCTh, BBHIOMpaTh Hambonee 3S(PdEeKTHBHBIC CIMOCOOBI pPEIICHHs YYeOHBIX M IO3HABATENBHBIX 33734,
CaMOCTOSTENILHO COCTAaBIIATh WIIM KOPPEKTHPOBATh IPEIIOKECHHBIN alNrOPUTM AEHCTBUI NPH BBHIIOIHEHUH 3aJaHHN C yIETOM IOIYUeHHs HOBBIX
3HAHUHM 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M peaKUUsIX, OLECHUBATh COOTBETCTBUE IIOIyYEHHOIO PE3y/IbTaTa 3asBICHHON LeNH, YMEHHE
HCIIONB30BaTh U QaHAIM3UPOBATh KOHTEKCTHI, IIpe/jIaraeMble B yCIIOBUHU 3a1aHHUIL.

MNOPEJMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJIbTaTOB II0 OCBOCHHIO O0S3aTENBHOIO COZEpKaHUS, YCTAaHOBICHHOTO JaHHOH (enepanbHON paboueit
OPOrpaMMO¥, BBIACISIOT: OCBOCHHBIC OOYYAIOUIMMHUCS HAyYHBIC 3HAHUS, YMEHHS U CIIOCOOBI NEHCTBHIl, Crenu(uyueckue MUisi MPEeAMETHOR
obnacTu «XHMHA», BUABL JEATEIbHOCTH IO HMOJIYYE€HHIO HOBOTO 3HAHUS, €0 HHTEPIpPETalUH, IPeoOpa3oBaHUIO U NPUMEHEHUIO B Pa3IMYHBIX
Y4eOHBIX U HOBBIX CUTYyallUsX.

K xomnmy obydenus B 8 kiiacce npeMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTE Y 00YJAIOITHXCS
YMEHHUIA:

®  PacKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHMX HOHATHI: aTOM, MOJEKY/la, XMMHYECKHUI DJIeMEeHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OJHOPOIHASI H HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHTENbHAS aTOMHAsl H MOJIEKYSIpHAs Macca, KOJIUYECTBO
BEIL[ECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi JJOJISI XMMHIECKOTO 3JIeMEHTa B COSJUHEHHH, MOJIPHBIH 00BEM, OKCHI, KHCIIOTA,
OCHOBaHHE, COJb, JJIEKTPOOTPHIATENHHOCTh, CTEIEHb OKHCICHHS, XUMHUUYEeCKas peakius, KIacCH(pHKam¥s peaklui: peakiuw
COCIJMHEHHs], PEaKI[UU DPa3JIOKSHUs], PEaKIUH 3aMeIleHNs, peaknuH oOMeHa, 5K30- W JHIOTEPMUUYECKHE PEaKIUH, TEIUIOBOH
3¢ deKT peakiyy, PO aTtoMa, >ICKTPOHHBIN CJIOM aToMa, aTOMHas OpOWTallb, pauyc aToMa, XUMHYECKas CBs3b, HOJSIPHAS U
HEMOJISIpHAsl KOBaJeHTHasl CBs3b, HOHHAS CBfA3b, HOH, KAaTHOH, aHMOH, DPacTBOpP, MaccoBas MO BemlecTBa (TIPOLEHTHAs
KOHLICHTpAIIMS) B pacTBOPE;

. UJLTIOCTPHPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKHMX IMOHSTHUM M NPUMEHATh DT IOHSTHA IIPU OMHCAHHU BEIIECTB M HX
MIpEBpaICHU;

®  HCIIONB30BATh XUMUUYECKYIO CHMBOJIMKY JUISL COCTABIICHHS (JOPMYJI BEIIECTB U YPAaBHEHUH XMMHYIECKHX PEaKIui;

. OIpeneNaTh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OHHApHBIX COCAUHEHUSX, CTEHNEeHb OKHCIEHUS DJIEMEHTOB B OMHAPHBIX
COeJMHEHMSX, NPHHAIECKHOCTh BELIECTB K OMNPENeNEHHOMY KIAacCy COeIMHEHHMH Ho ¢GopMynaaM, BHA XUMHUYECKOH CBSA3H
(KOBaJIEHTHAs U HOHHAs) B HEOPTaHNYECKHX COCTNHEHHUSX;

. packpbiBath cMbica Ilepunoauueckoro 3akona JI. Y. MenneneeBa: 1eMOHCTpUPOBaTh MOHUMAHUE MEPUOTUYECKON 3aBUCHUMOCTH
CBOMCTB XMMHYECKHX 3JIE€MEHTOB OT HX HONOXeHHs B Ilepumogudeckoi cucTeMe, 3aKOHOB COXPAaHEHHS MAcChl BEILIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYIISIPHOTO YYEeHHs, 3aKOHa ABOTapoO;

. OIIMCHIBATh M XapaKTepu3oBaTh TaOMMUHYI0 (GopMy Ilepuomnueckoil CHCTeMbl XMMHYECKHX 3JI€MEHTOB: DPa3lHM4yaTh ITOHSATUS
«rnaBHas noarpynmna (A-rpynma)» u «nobounas noarpynna (b-rpynmna)», mansie u 00JbLIME IEPUOIBI, COOTHOCUTH 0003HAUECHUS,
KOoTOpble uMeroTcs B Tabmuue «llepmoanyeckas cucrtemMa xuMuueckux osiaementoB Jl. M. MeHzaeneeBa» ¢ 4YUCIOBBIMH
XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX 3JI€MEHTOB (COCTaB U 3apsf s7pa, o0lIee YHCIIO 3IeKTPOHOB H paclpeieIeHue
UX IO 3JIEKTPOHHBIM CII0SIM);

. KTacCH(QUIUPOBATH XUMHYECKHE OIEMEHTHI, HEOPraHHYEeCKHEe BEHIeCTBA, XHMHUYECKHE peaknuu (IO YHUCIy H COCTaBy
Y4YacTBYIOIINX B PEAKIMU BEUIECTB, 10 TEIIOBOMY 3 deKTy);

e  XapaKTepH30BaTh (OMUCHIBATh) OOIINE XMMHYIECKHE CBOHCTBA BEIIECTB PA3IMYHBIX KIACCOB, IIOATBEPIKAAsl ONUCAHUE IPUMEPAMH
MOJIEKYIIIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMUIECKUX PEAKIIUIA;

. MPOTHO3HPOBATh CBOMCTBA BENIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOIO COCTaBa, BO3MOXKHOCTH INMPOTEKAHMS XUMHYECKHX
NPEBPAICHUH B Pa3IMIHBIX YCIOBHSX;

. BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChI BEIIECTB, MACCOBYIO OO XHMHUYECKOTO dJIEMEHTa 110 (hopMmyIe
COEJIMHEHHMsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUYETHI 0 yPABHEHUIO XUMHUECKOH PeaKIyy;



YMEHUH:

HPHMEHATh OCHOBHBIC OINEPALM MBICIUTEIBHON JEATEIbHOCTH — aHAIM3 M CHHTE3, CpaBHEHUE, 0000IIEeHNE, CHCTEMATH3AIMIO,
KIacCU(UKAIMIO, BBIBICHUE IPUYNHHO-CICICTBEHHBIX CBSI3eH — M1 M3YYCHUs] CBOWCTB BEIIECTB M XMMHYECKUX PEaKIHi,
€CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHNS — HAOIIOCHHE, H3MEPEHUE, MOICIUPOBAHIE, YKCIIEPUMEHT (PEealIbHbIIl H MBICIICHHBIN);
CJIEZI0BATh MPABHIIAM I10JIb30BAaHUS XMMHYECKOI MOCY/0i M J1abOpaTOPHBIM 000OPYIOBAaHHEM, a TAKXKE IPaBUIIaM OOPAILCHUS C
BELIECTBAMH B COOTBETCTBHH C HHCTPYKLHUSIMH IIO BBINOJHEHHIO JIAOOPATOPHBIX XMMMYECKHX OIBITOB IO IOIYYEHHIO H
COOMpaHMIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJa), IPUTOTOBICHHIO PACTBOPOB C ONpPENeNEHHON MaccoBOH moneit
PacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh M MPOBOJUTh XMMHYECKUE DKCIEPHMEHTHI 110 PACIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHUCIIOT C TIOMOII[BIO HHIUKATOPOB (JIakMyc, GeHOon(TaIenH, METUIOPAHXK U APYTHE).

K komily o0y4enust B 9 Kyiacce npeJMeTHbIC pe3ysibTaThl Ha 6a30BOM YPOBHE JODKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIHXCS

PACKpBIBATH CMBICI OCHOBHBIX XUMHYECKHX MOHSTHI: XMMHYECKHIl 3JIEMEHT, aTOM, MOJICKYJla, MOH, KaTHOH, aHHOH, MPOCTOE
BEIIECTBO, CIOJKHOE BEIIECTBO, BAJEHTHOCTD, DIEKTPOOTPUIIATENFHOCTD, CTEIICHb OKHCIICHHS, XUMHIECKasi PEaKIys, XUMHIECKast
CBA3b, TEIUIOBOH A((PEKT peakuUuH, MOJIb, MOJSIPHBIH OOBEM, PacTBOp, INEKTPOIMTHI, HEIIEKTPOJIUTHI, BJICKTPOIUTHYECKAS
JIMCCOLMALINS, PEAKIUH HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOE PaBHOBECHE, OOpaTUMble M HEOOpATUMBbIC PEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIMH, OKHUCINTEIb, BOCCTAHOBHTENb, OKHMCICHHE M BOCCTAHOBJICHHE, AJLUIOTPONUS,
aM(OTepHOCTh, XUMHYECKasi CBs3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas), KPUCTAUINYECKas pelérka, KOppo3nus METAILIOB,
CILIaBBI, CKOPOCTh XUMHUYECKOI PEaKIMH, PEACIBHO JoycTuMas KonuenTparus [1JIK Bemectsa;

WILTIOCTPHPOBATh B3aHMMOCBSI3b OCHOBHBIX XHMHYECKHX NOHATHH M HPUMEHSTh 3TH IHOHATHS IIPH ONMCAHMM BELIECTB M UX
IpEeBpaLCHUiL;

HCIIOJIb30BaTh XMMUYECKYIO CUMBOJIHKY JUISL COCTaBJICHHUs (POPMyIT BEIIECTB U YPAaBHEHUH XUMHYECKUX PEaKLHi;

OIIPEeIEeNATh BAJICHTHOCTD M CTEHEHb OKHUCJICHHUS XUMHYIECKHUX JJICMEHTOB B COSIMHEHHSX PAa3IMYHOIO COCTaBa, IPHHAIICKHOCTD
BEIIIECTB K ONpPEIeNEHHOMY KJIACCY COSTHHEHHH 110 (OpMyiIaM, BH XUMHYECKOH CBsI3H (KOBAJICHTHAs, HOHHAs, METaJUINYeCKast) B
HEOPraHMYeCKHX COCJUHEHHSX, 3aps] MOHA 10 XMMHYECKOH (opMye, XapakTep Cpelbl B BOJHBIX PacTBOpax HEOPTaHMUECKHX
COCAMHEHMII, THI KPHCTAJUIMYECKON PElIETKY KOHKPETHOTO BEIECTBA;

packpsiBath cMblcn Ilepmommueckoro 3akona JI. WM. MeHneneeBa M JEMOHCTPHPOBAaTh €ro IIOHMMAaHHE: OIMCHIBATE U
XapakTepu30BaTh TaOIMUHYI0 (GopMy Ilepronudeckoil CHCTEMBI XHMHYECKHX OJICMEHTOB: pa3iH4aTh IIOHATHS «TJIABHAS
noxarpymnna (A-rpynna)» u «odoqnas noarpymnna (b-rpymnma)y», Mansie 1 00JIbIINe HepUOABI, COOTHOCUTH 0003HaYEHHS, KOTOPBIS
UMEIOTCS B IEPHOAUYCCKON TaONuIe, C YHCIOBBIMU XapaKTEPHCTUKAMU CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M
3aps sapa, o0lLIee YMCIO HJIEKTPOHOB U PACHPEACNICHUE UX I10 HJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B
M3MCHEHUH CBOMCTB JIEMCHTOB M MX COCAMHCHMIl B IpE/eiaxX MajblX IEPHOAOB M IVIABHBIX MOATPYII C y4€TOM CTPOCHMS MX
aTOMOB;

KIacCH(UIMPOBATh XMMHUYECKHE OIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XHMHMYECKME pEaKUud (IO YHMCIy M COCTaBy
Y4aCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TCILIOBOMY 3(D(EKTy, O H3MEHEHHIO CTEICHEH OKUCIICHNS XUMHYECKHX JIEMEHTOB);
XapaKTepU30BaTh (OINUCHIBATH) OOLIME U CHELM(PUYECKHE XUMUYECKHE CBOWCTBA MPOCTHIX M CJIOXHBIX BEILIECTB, MOIATBEPIKAAs
OIMCaHUE IPUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPABHEHMII COOTBETCTBYIOIIMX XMMUYECKUX PEAKIINM;

COCTaBISITh YPaBHEHUS DIEKTPOIMTHYECKOH IHCCOLMAIIMU KHUCIIOT, Ienodeil M Colel, MOJNHbIE M COKpAIUEHHBIC ypaBHEHHS
peaknuii HOHHOro OOMEHa, YpaBHEHHMs PeaKifi, ITOJTBEPKIAIOMUX CYIIECTBOBAaHHE TCHETHYECKOH CBSI3M MEX[Y BEIIECTBAMH
Pa3IMYHBIX KIIACCOB;

PacKpBIBATh CYIHOCTh OKHCJIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIM IIOCPEICTBOM COCTABICHHS JJIEKTPOHHOTO OajlaHca ITHX
PpeaKLuii;

HPOTHO3HPOBATh CBOMCTBA BEIICCTB B 3aBHCHMOCTH OT HX CTPOCHMS, BO3MOXKHOCTH NMPOTEKAHMS XMMUYECKUX MPEBPAIICHUH B
PAa3IHYHbIX YCIOBHSAX;

BBIUHCIIATH OTHOCHTEIIBHYIO MOJICKYJISIPHYIO X MOJIIPHYIO MacChl BEIIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMeHTa 1o (opmyste
COCAMHEHMS, MACCOBYIO JIONIO BEIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI O ypPaBHEHUIO XMMUYECKOH PEaKInm;

COOMIONATh TpaBHiIa ITOJB30BAHUSI XUMHYECKOU ITOCYIOH M J1abOpaTOpHBIM OOOpYIOBaHHEM, a TakKe IpaBHiIa OOpaIleHHs C
BEIECTBAMH B COOTBETCTBHM C HHCTPYKIMSMH IO BBIIOJHEHUIO JTA0OPATOPHBIX XHMHYECKHX OIBITOB MO IOJNYYCHUIO U
cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YIIIEKHCIIOTO Tra3a);

TIPOBOJHTH PEAKIHH, OATBEPIKNAIOIINE KaUeCTBEHHBII COCTAaB PA3NIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IyTEM XJIIOPHI-,
Opomun-, Hoaua-, KapOoHat-, Gpocdar-, CHIIMKAT-, CyIb(aT-, THAPOKCUA-HOHBI, KATHOHBI aMMOHUSI M HOHBI H3yYeHHBIX METaJLIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUUECKHUX BEIIECTB;

NIPUMEHSTH OCHOBHBIE OIEPAIIMH MBICIHTEIBHON NESATEIbHOCTH — aHAIM3 U CHHTE3, CpaBHEHHE, 0000IeHNe, CHCTEMATH3AINIO,
BBISIBJICHNE NTPUYMHHO-CIICACTBEHHBIX CBsI3eil — U1 N3YYeHNs CBOWCTB BENIECTB M XHMMHYECKHUX PEaKLHi, eCTeCTBEHHO-HayUHbIS
METOBI TI03HAHUS — HAOJMIOIeHNe, U3MEepEeHHe, MOIEITUPOBaHUE, SKCIIEPUMEHT (peabHbIN U MBICTICHHBIH).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HaunmeHnoBaHue pa3aesioB u JJekTpoHHbIe (11 (POBLIE)
n/n TeM IPOrpamMmbl Bceero Kontpo.abubie TpakTiieckue o0pa3oBaTe/ibHbIE PecypChl
padoTsl pa6oTsI
Pa3zznea 1. [leppoHayajibHble XUHMHYeCKHE MOHATHS
Xumusi — BaxkHasi 00J1aCTh

11 €CTECTBO3HAHUS U 5 2 Bubmmorexa [JOK

' MPAKTUYECKOM ACATENbHOCTU https://m.edsoo.ru/7f41837¢c

YeNoBeKa

12 BelectBa 1 XMMHUYECKHUE 15 1 Bubmmorexa [IOK

' peakuun https://m.edsoo.ru/7f41837c

Hroro no pazpeny 20

Pa3znen 2. BaxkHeiimme npeacTaBuTe M HEOPraHUYECKUX BellleCTB
21 Bosznyx. Kucnopon. ITonsitue 6 Bubmorexa [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoxn. ITonstue o 8 1 Bubmoteka [IOK

' KHCIIOTaX M COJSIX https://m.edso0o.ru/7f41837¢c
23 Bopa. PactBopsl. [Tonsarue 06 5 1 1 Bubmorexa [IOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 1 1 Bubmmorexa [JOK

' HEOPraHNYECKUX COCAMHECHHUIT https://m.edsoo.ru/7f41837¢

Hroro no pasueny 30

Pa3pen 3. Ilepuonnueckuii 3axon u Ilepnonnyeckas cucreMa XuMu4ueckux 31emeHToB JI. . MenneneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsizb. OKHCJIHMTEIbHO-BOCCTAHOBHTEIbHBIC PEAKLUH

Ilepuoandeckuii 3aK0H U
Ilepnoanueckas cucrtema

Bubmmorexa [IOK
31 XHMHIECKHX 71eMeHTOB J1. 1. ’ https://m.edsoo.ru/7f41837c
Menpeneea. CtpoeHue
aToMa
X .
32 Owcmmemio 5 2 BuGmioexs LIOK
' https://m.edso00.ru/7f41837¢
BOCCTaHOBUTCIIBHBIC peaKI_II/II/I
Wroro no pasuen 15 bubmmorexa LOK
pasnerny https://m.eds00.ru/7f41837¢
PesenBHOE Bhe 3 Bubmorexa [IOK
PBHOC BpeM https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB T10 68 5 5

[MTPOI'PAMME
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9 KJIACC

KoanyecTBo yacos

Ne HaumeHoBaHue pa3jie/ioB u JjexkTpoHHbIe (11 (POBLIE)
Konrpoabhbie IIpakTnyeckue
n/n TEeM MporpamMmsbl Bceero o0pa3oBaTebHbIE PeCyPChl
pa6oTsI padoThI
Pazznen 1. BemecTBo u XHMHYeCKHe peaKIUH
1 ?‘;Bmf’ Zt“z " ymyize:“oe 5 BuGmiorexa LIOK
' HAHM OCHOBHRIX pasieiion https://m.edsoo.ru/7f41a636
Kypca 8 kimacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 Bubmmorexa [JOK
' XUMHYECKUX PEAKIUH https://m.edsoo.ru/7f41a636
13 | mmevoemei, Xomtsecnn 6 ) BaGmmorors LIOK
' FIHCCOLMALIA. ecime https://m.edsoo.ru/7f41a636
peaKImu B pacTBOpax
Hroro 1o paszneny 17
Pazznen 2. HeMmeTa/llIbI M MX COeTMHEHHS
06
21 xnﬁeﬁﬁfﬁfﬁﬁzﬁi VIIA- 4 1 Bubmuorexa LIOK
’ https://m.edsoo.ru/7f41a636
rpymibl. anoreHst
' NIMITHCCIGX SJEMEITToB https://m.edsoo.ru/7f41a636
rpynnsbl. Cepa u e€ coeiMHEeHUs.
O61mast XapaKTepUCTHKA
23 XUMHYECKHX 37IeMeHTOB V A- 7 1 Bubmorexa [IOK
' rpynmsl. Asor, Gocop u ux https://m.edsoo.ru/7f41a636
COCMHCHHS
O61mast XxapaKTepuCTHKA
24 XUMHYECKHX 21eMeHTOB |V A- 8 2 Bubnmorexa IIOK
' IpyIIBL. YTIIepos ¥ KpEMHHH U https://m.edsoo.ru/7f41a636
HX COETUHEHUS
Hroro no pasueny 25
Paznen 3. MeTa/lIbl M MX COCIMHEHUSI
Bubmroreka [JOK
31 06 i 4
HME CROMCTRA METaILIoB https://m.edsoo.ru/7f41a636
3.2 Baxueiiiie MeTamisl ¥ UX 16 2 Bubmorexa [IOK
' COE/IMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pazznen 4. Xumus M OKpy:Kaiomas cpeaa
a1 BemectBa u MaTepuaisi B 3 Bubmorexa [IOK
' JKU3HHU Y€IOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpems 3 Bubmorexa [OK
P P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 7

TTPOTPAMME
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NPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KJIACC
Kon " ”
ITposepsiembIe MpeMeTHBIE Pe3y/IbTAThI 0CBOEHHs 0OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbI OCHOBHOTO 00111eT0
NpoBepseMOro oGpasopamms
pe3yJbTara
1 o Teme: «IlepBoHayabHbIE XUMUYECKHE TIOHATHS
PAcKpHIBATH CMBICI OCHOBHBIX XUMHYECKHX ITIOHATHIA: aTOM, MOJIEKYJIa, XUMUYECKHH 3JIEMEHT, IPOCTOE BELIECTBO, CII0KHOE
BEILIECTBO, CMeCh (OJHOPOIHAs M HEOAHOPOAHAs), BAaJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJIsIpHas Macca,
11 KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0Jsd XUMHYECKOTO dJIEMEHTA B COSANHEHHH, MOJIAPHEIN 00BEM,
' XMMHUYECKasl PeakKins, KIacCHHUKAIWs PEaKIHil: PeakIMH COCAMHEHHMs, PEaKIUM Pa3JOKECHMS, PEaKIUM 3aMEIICHUS,
peakiyy 0OMeHa, 3K30- W JHAOTEPMUYECKUE PEaKLHH, TeIUIOBOH 3((eKT peakiuy, pacTBOp, MaccoBas JOJs BEILIECTBa
(TIpolLIeHTHAs KOHLIEHTPAIWsA) B PaCTBOPE
T MILTIOCTPHPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHH U HPUMEHSTH 3TH IOHATHUS IIPU OIMCAHUM BEIIECTB U HX
' IpeBpalleHuit
1.3 HCIIOJIB30BaTh XMMUYECKYIO CHMBOIIUKY JUIS COCTaBICHHUs (DOPMyIT BEIIECTB U yPAaBHEHNH XUMHUYECKUX PeaKIuii
14 PAcKpEIBATh CMBICIT 3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYIISIDHOTO y4€HHs, 3aKOHA
' Asoraapo
15 olpeeNaTh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAUHEHUSIX
16 KJIacCH(UIMPOBATh XUMHYECKHE PEAKIMH (M0 YHCITy M COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY
' s¢dekry)
1.7 BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYIIPHYIO H MOJISIPHYIO MAacChl BEIIECTB
1.8 BBIYUCIIATH MACCOBYIO JOJII0 XUMHUYECKOT0 2JIeMEeHTa 10 (opMyJie COeAUHEHUS,
1.9 BBIYUCIIATH MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE
110 TIPUMEHATh €CTECTBEHHOHAYYHBIE METO/IbI TIO3HAHNUS — HAOIIO/IEHHE, N3MEpEHNE, MOJICTMPOBAHNE, IKCIIEPUMEHT (pealbHbII
' U MBICTICHHBIIT)
2 ITo Teme: «Baxkneiinue npeacTaBUTEIN HEOPraHMUECKUX BEIIECTBY»
2.1 PaCKpBIBATh CMBICT OCHOBHBIX XUMUUECKUX MOHATUI: OKCH, KUCIOTa, OCHOBaHHUE, COMIb
2.2 oIpeeaTh IPUHANTISKHOCTb BEIIEeCTB K ONpeAeNéHHOMY KJIacCy coeqUHEeHHH o Gopmynam
2.3 KJIacCH(UIMPOBATh HEOPraHMIECKHE BEIleCTBa
24 XapaKTeph30BaTh (ONICHIBATH) OOIME XMMHYECKHE CBOWCTBA BEIECTB PA3NIMYHBIX KIIACCOB, MOATBEPXKAas OIMCAHHE
' IpUMepaMH MOJIEKYIISIPHBIX YPaBHEHUH COOTBETCTBYIONIMX XUMHYECKHUX PeaKInil
25 IPOTHO3HPOBATH CBOWCTBA BELIECTB B 3aBUCHMOCTH OT HX KaU€CTBEHHOTO COCTAaBa, BOZMOXKHOCTHU MPOTEKAHUS XMMHIECKUX
' TIPEBPAIIEHNH B PA3IMIHBIX YCIOBHAX
ClleoBaTh TIPaBHIaM IIOJIb30BAaHUS XHMHYECKOH IOCyHod U 11abOpaTOpHBIM OO0OpYZOBaHHEM, a TaKXKe IpaBUIaM
o0palleHns ¢ BENIeCTBAMH B COOTBETCTBHH C WHCTPYKIMSMHM IO BBIONHEHHIO J1aOOPATOPHBIX XMMHYECKHX OITBITOB ITO
2.6 MOJYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEUIECTB (BOIOPOJA U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONPEIEIEHHON
MaccoBOi Donell pacTBOPEHHOIO BEIIECTBa, IIAHUPOBATh U MPOBOJUTH XHMMHUYECKHE SKCIIEPHMEHTHI 110 PAcIO3HABAHUIO
PAcTBOPOB IIENOYEH U KHCIIOT C TOMOIIBI0 HHANKATOPOB (JIAKMYC, (eHON(TaIeHH, METHIOPAHX U APYyTHE)
2.7 TPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKON PeaKIun
3 Ilo Teme: «Ilepnonuyeckuii 3akoH u Ileproauyeckas cuctema xumuueckux snemeHToB JI. M. MenneneeBa. CtpoeHne
aToMoB. XnuMudeckas cBs3b. OKHCIHTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIHI
PACKpPHIBATh CMBICT OCHOBHBIX XHMHYECKUX TTOHATHIA: AP0 aTOMa, NEKTPOHHBII CIIOif aToMa, aTOMHasi OpOHTAIlb, PAJIHYC
3.1 aToMa, XMMHYECKasl CBS3b, IOISIPHAs M HEMOJsApHAs KOBAJICHTHAs CBS3b, DIEKTPOOTPHUIATEILHOCTh, HOHHAS CBS3b, HUOH,
KaTHOH, aHNOH, CTENICHb OKNCIICHHS
3.2 KITaCCU(UIMPOBATH XUMUYCCKUE DIIEMEHTBI
33 OIHCHIBATH U XapaKTEePU30BaTh TaOIMuHyIo (opMy [leproandeckoit cCHCTEMBI XHMHYIECKUX 3JIEMEHTOB: Pa3IN4aTh IHOHITHUS
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«rnaBHas noAarpynmna (Arpymma)» u «1mobodnas noarpynmna (brpymma)y, «Maisiey 1 «O0JbIIHe)» TePHOABI
34 packpeiBath cMbicn Ilepuommdeckoro 3akona JI.M. MenneneeBa: JEMOHCTPUPOBATH TNOHUMAaHHE MEPHOAUYCCKON
' 3aBUCHMOCTH CBOMCTB XMMHYECKUX JIEMEHTOB OT UX M0JIOKeHUs B [lepuonnueckoii cucreme
COOTHOCHTH O00O3HAUCHHs, KOTOpble HMeEoTcsi B Tabmmie «llepromudeckas cucteMa XUMUYECKHX oneMenToB JIU.
35 MeHnzeneeBay ¢ YACIOBBIMH XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHYECKHX >JIEMEHTOB (COCTaB M 3apsj siipa, obuiee
YHCIIO YIEKTPOHOB U PACTIPEAENICHHE UX 110 3JEKTPOHHEBIM CIIOSIM)
3.6 OIpeNeNATh CTEIICHb OKUCIICHUS JJIEMEHTOB B OMHAPHBIX COSMHEHHSIX
3.7 OIpeeNATh BUJ] XUMUUECKOI CBSI3U (KOBAJEHTHAS U HOHHAS) B HEOPTAaHUUECKHX COSTMHEHMIX
9 KJIACC
Kon . "
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0OCHOBHOIi 06pa30BaTe/IbHOIl MPOrpPaMMbI OCHOBHOTO 00111er0
NpoBepsieMOro oGpasopamms
pe3yabTaTa
1 ITo Teme: «BerecTBo U XMMHUUECKask pEAKLIDY
PacKpBIBATh CMBICI OCHOBHBIX XHMHYECKHX IIOHSTHH: DPacTBOP, DJIEKTPONUTHI, HEINIEKTPOIMUTHI, JIEKTPOIUTHUYECKAsS
JIMCCOLMALINS, PEaKIHH MOHHOTO OOMEHa, KaTalH3aTop, XMMUYECKOE PaBHOBECHE, OOpaTHMbIe U HEOOpaTHMbIC peaKiyy,
11 OKHCIIHTEIFHOBOCCTAaHOBUTEIIBHBIE PEAKIMH, OKHCIIUTEIb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTh, XUMUUECKasl CBS3b (KOBAICHTHAsI, HOHHAs, METaJUIMIECKasi), KpHCTAIUIMYECKasl PEIETKa, CIUIaBbl, CKOPOCTh
XHUMHYECKOH peakiuu
19 MILTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSTHIl M MPUMEHATh 3TH MOHATUS NPH ONUCAHUH BELIECTB M HX
' TpeBpalleHuit
13 COCTABJISITH YPABHEHMS JICKTPOIMTUYECKON JUCCOLMALMK KHUCIIOT, LIEI04eil U COJIeH, MOIHbIC U COKPAIEHHbIC YPAaBHEHHS
’ peakLuii HOHHOTO OOMeHa
14 PacKpBIBAaTh CYIIHOCTb OKHCIHTEIHHO-BOCCTAHOBUTENBHBIX PEAKIHH ITOCPEICTBOM COCTaBIEHHMS JJIEKTPOHHOro OanaHca
' STHUX peaKui
15 MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUUECKOH peaKkIuu
2 Ilo remam: «HemeTaiutsl 1 X COeAUHEHUs» M «MeTaJUIBl K HX COSAUHEHUSD
21 XapaKTepu30BaTh (OMKCHIBATH) OOIIMEe M CIenu(UUecKe XUMHYECKHE CBOMCTBAa IPOCTBIX M CIIOKHBIX BEIIECTB,
' TOATBEPIK/Iasi OMMCAHHUE IPUMEPAMU MOJIEKYIISIPHBIX M HOHHBIX yPaBHCHHIT COOTBETCTBYIOIIMX XMMUUECKUX PEaKIMi
29 COCTABIISITh YPABHEHMS PEaKIHil, OATBEP)KAAIONIMX CYIIECTBOBAHNE TCHETHYECKON CBSI3H MEXK/Y BEIIECTBAMHU Pa3IHYHBIX
' KJIacCOB
23 MPOTHO3MPOBATH CBOWCTBA BELIECTB B 3aBUCHMOCTHU OT X CTPOCHMS, BO3MOJKHOCTH MPOTEKAHUSI XUMHYECKUX IPEBPACHUH
' B Pa3JIMIHBIX YCIOBHUIX
CIIeIOBAaTh IIPaBIJIaM IIOJb30BAaHMS XHUMHUYECKOH IIocymoll M JTabopaTopHEIM OOOpYIOBaHMEM, a TakKe IpaBHiIaM
24 oOpamieHusi ¢ BENIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSIMHU IO BBIIOJHEHHUIO JIAOOPAaTOPHBIX XHMHUYECKUX OIBITOB IIO
MOJY4EHHIO i COOMPAHHIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YITIEKHUCIIOTO ra3a)
MPOBOJUTH PEAKIHHU, MMOATBEPIKIAIONINE KaYeCTBEHHBI COCTAB Pa3iMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM IyTEM
25 XJIOpHJ-, OpoMHUA, HOAUA, KapOoHaT, Gocdar, CHIMKAT, CyIb(aT, THIPOKCHANOHEI, KATHOHEI aMMOHHS, HOHBI H3y4YEHHBIX
METaJlIOB, IPUCYTCTBYIOIIHE B BOAHBIX PACTBOpaxX HEOPTaHHMIECKHX BEIIECTB
3 Tlo Teme: «XuMuS 1 OKpY’KaroIIas Cpenar
31 PacKpBIBaTh CMBICT OCHOBHBIX XuMu4ueckux nousatuit: I1J[K BemecTBa; Koppo3us METaJLUIOB
TIPUMEHSTE OCHOBHBIC OIICPAllMd MBICIUTENBHON JEITENbHOCTH — aHalM3 W CHHTE3, CpaBHEHHe, 000O0IIeHue,
32 CHCTEMaTH3aLHIO, BEISIBICHUE IIPUIMHHO-CIICACTBEHHBIX CBA3EH — JUIS H3YYEHHUS CBOMCTB BEIIECTB M XUMHYECKHUX PEaKIHii;
' €CTECTBEHHOHAYYHbIE MCTOABI IO3HAHUS — HAOMIOCHHE, H3MEPEHHE, MOJCIMPOBAHHE, AKCICPUMEHT (peaibHbIH H
MBICJICHHBII)
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MPOBEPAEMBIE 9JIEMEHTBI COJAEPXKAHUSA

8 KJIACC

Kon TIpoBepsieMblii 3J1eMeHT cofepKaHUS

1 HepBOHa‘IaJ'IBHI)Ie XUMHUYCCKUEC TTOHATHUA

11 HpeI[MCT xuMuu. Poilb XUMUM B KU3HU 4eJIOBEKa. XUMHS B CHCTEME HayK. Tena u BemecTBa. PU3HUECKHUE CBOWCTBA BEIIECTB.
ArperaTﬂoe COCTOSIHUE BEIIECTB

1.2 TlonsiTHe 0 MeToax Mo3HaHMS B XUMHHU. YUCThIe BemiecTBa U cMecu. CrocoObl paszieneHus cMecei

13 ATOMBI U MOJIEKYJIBL. Xumuueckue 3yieMeHThl. CHMBOJIBI XUMHUYECKHX JJIEMEHTOB. HpOCTLIe U CIIOKHBIC BCIICCTBA. ATtomHO-

MOJIEKYIISIpHOE YUEHHE

14 Xumudeckast (popmysa. BaleHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BerlecTB. OTHOCHTENbHAs

aTtoMHas Macca. OTHOCHUTENIbHAs MOJIEKYJIsIpHas Macca. MaccoBas J0JIA XUMHUYECKOI'o 3JIEMEHTA B COCIMHCHUHN

15 KonunuectBo Bemectsa. Monb. MossipHast Macca. B3auMocBs3b KOJMYECTBA, MACChl M YUCIA CTPYKTYPHBIX €IMHHMI] BELIECTBA.
Pacuérsl o hopMynaM XUMHYECKUX COSTUHEHHI

16 duzpyeckre ¥ XUMHYECKHE SBICHHSA. XUMHUUYECKas peaknust M e NMpU3HaKU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB. XHMHUECKHE
ypaBHeHus1. Kiaccudukarys XuMHUeCKUX peakiuii (COeANHEHNUs, Pa3I0KeHH s, 3aMeIIeH s, 0OMeHa)

XVMHYECKHIl SKCIICPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOH IOCYI0H, C IpaBUiIaMH paboTHI B TaOOpaTOPHH U NpHEMaMH 0OpaIleHus ¢
11a00paTOPHBIM 000PYIOBaHUEM, W3YyYEHUE U ONHMCAHUE (PU3NUECKHX CBOWCTB 00pa3LOB HEOPraHWYECKHX BELIECTB, HAOIIOACHUE
¢m3nueckux (IUIaBI€HHE BOCKA, TasHHE JIbJa, PAacCTHpaHUE caxapa B CTYNKe, KHIEHHe M KOHACHCALWs BOABI) M XUMHYECKUX
(ropeHue cBeun, NMPOKAIMBAHUE MEIHOH IPOBOJOKH, B3aUMOJEICTBHE Mela C KHCJIOTOH) SIBIEHHH, HaONIOACHHE W OIHCAaHHe
1.7 MPU3HAKOB NPOTEKAHMS XMMHYECKUX peaKkluil (pasjiokeHue caxapa, B3aUMOJCHCTBHE CEPHOW KHUCIOTHI C XJIOpUIOM Oapus,
pasnoxenue rugapokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJCHUCTBHE kene3a ¢ pacTBopoM comu Menu(ll), uzydenue crocobos
pasneneHust cMecel (C MOMOIIBbI0 MarHuTa, GHILTPOBAHKE, BBIIAPHBAHUE, TUCTHIULILNS, XpoMaTorpadus), IpoBeIeHIe OUNCTKH
MOBAPEHHON COJM, HAONIOJCHUE M ONKMCAHHUE PE3y/IbTATOB MPOBEACHHS OIbITA, WLIIOCTPUPYIOLIErO 3aKOH COXPAHEHHs MAacChl,

CO3/1aHHE MOJENeH MOJIEKy (IIapOCTePIKHEBBIX)

2 Baxwneiimue NPEACTaBUTEIIN HEOPTAHUIECCKUX BEIIECTB

Bo3nyx — cmech razos. CoctaB Bo3myxa. Kuciaopon — sieMeHT M mpocToe BemecTBo. HaxoxieHue KuUCiIopoja B HPHPOAE,
21 (m3nueckue U XMMHYeCKHe cBoicTBa (peaknuu ropenus). Oxcunpl. IIpuMenenue kuciopona. CrocoObl HOMyYeHHUs KHCIOPOsa B

nabopaTopuu U MpOoMbIIIIEHHOCTH. KpyroBopoT kucnoposa B npupoze. O30H — ajuioTporHas MOIU(pUKaIMs KUCIOpoaa

22 TemnoBoii 3¢ dekT XUMUYECKOH peaKiy, TePMOXUMUYECKUAE YPABHEHHS, K30~ U 3HIOTEpMHUYECKHe peakuuu. TOmImBo: yroyib u

MeTaH. 3arpsi3HeHHe BO3/yXa, yCUICHHE MapHUKOBOTO 3¢ dekTa, paspylieHre 030HOBOTO CII0S

23 Bomopon — amemeHT u mpocToe BerectBo. Haxo)kieHne Bomopoma B HpUpofe, DH3MYeCKHe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE,
croco6b! ostydentst. KucenoTsr n comx

2.4 MounspHelit 066EM ra3zoB. Pacuérsl Mo XMMHYECKHM ypaBHEHHSIM

Dusnyeckue cBoiicTBa Boabl. Boma kak pactBoputens. PacTeopel. HackllieHHBIE M HEHACHIIEHHBIE PacTBOPEL. PacTBopHMOCTh
25 BEILECTB B Bozie. MaccoBas J10/1s1 BEIIECTBA B pacTBOpe. XMMHUECKHE CBOMCTBA Bo/bl. OcHOBaHMs. POk pacTBOPOB B MPUPOJIE U B

JKM3HH YenoBeka. KpyroBopot Bosl B mpupoze. 3arpsisHeHue IpUpoIHbIX Bog. OXpaHa H OUHCTKA IPUPOAHBIX BOL

Krnaccudukamus neopranuueckux coeauuernii. Okcuapl. Kimaccudukarms okcumoB: coneobpasyromne (OCHOBHBIC, KHCIOTHBIE,
2.6 amdorepHble) U HeconeoOpasyromue. HomeHknatypa okcuuoB. Du3MYECKHE W XUMHYECKHE CBOWCTBa OKcuoB. Ilomydenue

OKCHIIOB

97 OcHoBanmsl. Kilaccngukanus OCHOBaHMI: INENOYM M HEpacTBOPUMEBIC OCHOBaHW. HomeHkiatypa ocHoBaHui. dm3nueckue H
XUMHUYECKHe CBOHCTBa ocHOBaHUH. [lomydyenue ocHoBaHMH

28 Kucaotsr. KJ’IaCCI/I(i)I/IKaLII/IH KHCJIOT. HOMeHKJ’laTypa KucioT. dusnveckre W XUMHYCCKHUE CBOMCTBA KHCIIOT. Pﬂ}l AKTUBHOCTHU

metayuioB H.H. bekerosa. [lonydenue kucior

29 Conu. Homenkinartypa coneit. @usnyeckue u XuMuueckue cBoicTBa coneil. [Tonyuenue coneit

2.10 T'eneTnueckas CBI3b MEX/y KJIaCCAMU HEOPTAHUUECKUX COSTMHEHUI

XUMHYECKHI OKCIIEPHMEHT: KaueCTBEHHOE OIpeelieHHe COACpXKAaHHSA KHCIOpPOoJa B BO3AyXe, IIOIydeHHe, COOMpaHUe,
11 pacro3HaBaHHe U U3YYCHHE CBOMCTB KUCIOPOa, HAOIIOICHIE B3aNMOACHCTBUS BEIIECTB ¢ KUCIOPOIOM H YCIOBHS BOSHUKHOBCHHS
W TIPEKpaIleHus] TopeHns (IT0oXkapa), O3HAKOMIICHHE ¢ 00pa3laMH OKCHJIOB M OIMCaHHE MX CBOWCTB, IIOTy4eHHE, COOMpaHHe,

pacrio3HaBaHWE M H3y4YE€HHE CBOMCTB BOAOpoAa (ropeHue), B3aumopeiicTBue Boaopona ¢ okcuiaom Memu(ll) (Bo3moxkHO

14



UCIIOJB30BaHNE BHICOMATCPUAIIOB), HAONIOJEHHE OOpas3lOB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEOBaHUE OCOOCHHOCTEH
pacTBOpPEHMsI BEILECTB C Pa3IMYHOM pPAcTBOPHMMOCTBIO, IIPUTOTOBIECHHME PACTBOPOB C ONpPENENEHHONM MaccoBOM Joneit
pPAacTBOPEHHOTO BeIlecTBa, B3aMMOJCHCTBHE BOABI C MeTalaMM (HAaTpHeM M KajbnueM) (BO3MOXHO HCIIONB30BaHHE
BHUJIEOMATEPHAJIOB), OIPE/e]ICHUE PACTBOPOB KHCJIOT M INEJOueld ¢ IIOMOIIbIO HHAUKATOPOB, HCCIEOBaHUE 0Opa3LoB
HEOPraHMYeCKUX BEIECTB Pa3INYHBIX KJIACCOB, HAOJIIOJICHNE U3MEHEHUs OKPACKM MHAMKATOPOB B PAacTBOpaxX KHUCIOT U IIENOYCH,
n3ydeHue BzauMmojelcTBus okcuma Meau(ll) ¢ pacTBopoM cepHON KHCIOTBI, KHCIOT C MeTalUIaMH, PeaKIHil HeHTpaau3anu,
HOJIy4eHHE HEpaCTBOPUMBIX OCHOBAaHUI, BBITECHEHHE OJHOIO MeTajlla JPYrdM M3 PacTBOpa COJHM, pPellieHHe AKCIEePUMEHTAIbHbBIX

3a7ay4 1o Teme «BaxkHelme Kiiacchl HEOPraHMYECKUX COeIMHEHU I

Ilepuoanueckuii 3akoH u [leproanueckas cuctema xummuieckux anemeHros [I.1. Menneneesa. CtpoeHre aroMoB. XUMUYECKast

cBs13b. OKUCITUTETHHO-BOCCTAHOBUTEIbHBIE peakuuun

31 HepBI)Ie TIONIBITKH KIIHCCI/[(l)I/IKaL[I/II/I XAMUYECKUX dJieMeHTOB. [loHsTHE O Tpymnmax CXOOHBIX DJJIEMEHTOB (IJ_IBJ'IO‘IHI)IG n
HICJIOYHO3EMETIBHBIC METAJIbI, TAJIOTE€HbI, UHEPTHBIC ra31,1). SHCMCHTLI, KOTOpbIE 06pa3y10T an]OTepHI)Ie OKCHJBI U TUAPOKCHUIBL

Ilepuonnueckuii 3axkoH. Ilepuoanmdeckas cuctema xumudeckux osiaeMmeHToB JI.MI. MenneneeBa. Koporkonepuonnas u
3.2 nHHONIeproaHast ¢opmbl [lepuoanueckoit cucrembl xumuueckux dmementoB JI.M. MengeneeBa. Ilepromsl M IpyIibL

DusznyecKuil CMBICI MOPAAKOBOT0O HOMEpA, HOMEPOB IIEPUOJA U I'PYIIIBI JJIEMEHTA

Crpoenue aromoB. CocTaB aTtoMHbIX saep. M3orombl. DnexkTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JIOYEK aToMOB IepBbIX 20
3.3 XUMHUYECKUX 2dJyieMeHToB Ilepuonmueckoit cuctemsl J[.M. MenneneeBa. XapakTepUCTHKa XUMHUYECKOTO DJIEMEHTa IO €ro

nosoxxenuto B [lepuonuueckoii cucreme JI.11. Menneneesa

3aKOHOMEPHOCTH U3MEHEHHUSI PA/Iyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAIULIMYECKHX U HEMETAUIMYECKUX CBOHCTB IO IPyIIaM
34 u nepuonam. 3Hauenue [lepropnueckoro 3akoHa M Ilepuoau4ecKol CUCTEMbl XMMHMYECKUX DJIEMEHTOB JUIl PAa3BUTHUS HAYKU WU

npakTuku. JI.1. MenneneeB — y4€Hblii U rpaskiaHuH

35 Xumudeckasi CBsi3b. KoBasieHTHas (l'[O.TISIpHa}I n HeHOHHpHaH) CBA3b. :‘)HCKTpOOTpI/IHaTCJ'[I)HOCTI) XAMUYECKUX dJIeMEHTOB. MoHHas

CBA3b

36 Crenenp okuciicHus. OKHCIIUTETbHOBOCCTAHOBHTEIBHbIE peakuuu. Hpoueccm OKHCJICHHST U BOCCTaHOBJIEHHs. OKHCIATEIN |

BOCCTAaHOBUTECIIA

XUMHUYECKHH SKCIIEPUMEHT: HM3y4YeHHEe O0pasloB BELIECTB METAUIOB U HEMETAIOB, B3aMMOIEHCTBHE THJIPOKCHAA IMHKA C
3.7 pacTBOpaMH KHCJIOT M IIEJI0Yeii, IPOBEICHUE OIBITOB, HJUTFOCTPUPYIOIINX IPUMEPBI OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEaKIui

(ropeHue, peakLiy pPa3IoKEeHHsI, COSIMHCHHUS )

9 KJIACC

Kon TIpoBepsieMblii 3J1eMeHT coAepKaHUS

1 BemectBo u xumnueckas peaxuus. I[loBTopenue

Tlepnoanueckuii 3akoH. [lepuoanyeckas cucrtema xuMuaeckux snemeHToB JI.11. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH
11 B U3MEHEHUHM CBOWCTB XMMMYECKHMX JIEMEHTOB IEPBBIX TPEX NMEPUOMAOB, KaJUs, KalbLUS U MX COCAWHEHHH B COOTBETCTBHU C

TIOJIO)KCHUEM DJICMCHTOB B Hepno;{nquKoﬁ CHCTEME U CTPOCHHUEM HUX aTOMOB

CrpoeHue BellecTBa: BUIbl XMMHUECKOH CBA3M. TUIBI KPUCTAIMYECKHX PEIIETOK, 3aBUCHMMOCTb CBOMCTB BEILIECTBA OT THUIIA
12 KPUCTAJUIMYECKOH pemeéTKn M BHAAa XHUMHYecKod cBasu. Kiaccupukanuss M HOMEHKIATypa HEOPraHHYECKHX BEIIECTB
(MexXIyHapoIqHas W TpUBHANbHAs). XHMHUYECKHE CBOHCTBAa BELIECTB, OTHOCAIMXCS K Pa3siMYHBIM KJIaccaM HEOPTaHUUECKHX

COEIMHEHHH, TeHeTHYecKas CBsI3b HEOPTaHUYECKHUX BEILECTB
Krnaccudukanus XUMIYECKHX peakmiid 0 pa3IndHbIM IpU3HaKaM (110 YHCIY ¥ COCTaBy YYacTBYIOIIMX B PEAKIH BEIIECTB, MO
13 TeroBoMy 3 heKTy, 0 N3MEHEHHIO CTEMNEHEeH OKHUCICHUS XUMUYECKHUX 3IEMEHTOB, 10 0OPaTHMOCTH, [0 Y4aCTHIO KaTaInu3aTopa).

OK30- ¥ YHIOTEPMUUYECKHE PEAKIUH, TEPMOXUMHUUYECKHE ypaBHeHHs. [IoHATHE 0 CKOPOCTH XUMHIECKON PeaKuy

14 Ionsarue 06 0OpaTHMBIX U HEOOPATUMBIX XUMUYECKUX PEaKIHsAX. [IOHITHe 0 TOMOT€HHBIX U FeTepOreHHbIX peaknusx. [lonstue o
XHUMHUYECKOM paBHOBecUU. DakTOphl, BIMSIOIINE HA CKOPOCTh XUMHYECKON PEAKIIUK U MOJI0KEHUE XUMHUYECKOTO PaBHOBECHS

15 OKHCIIATETPHO-BOCCTAHOBUTEITLHBIC peaknuu, 3J'IeKTp0HHBIﬁ GajlaHC OKHCIHMTEIbHO-BOCCTAHOBUTEILHON peaKnuu. CocraBicHue
ypaBHeHI/Iﬁ OKHCJIMTEIIbBHO-BOCCTAHOBUTEIIBHBIX peakum‘fl C UCIOJIB30BAHUEM METOAA SJIEKTPOHHOI'O GanaHca

Teopust AMEKTPOIUTUYECKON IUCCOLMALMU. DJEKTPOIUTHI U HEAIEKTPOIUThL. KaTHOHBI, aHMOHBL. MeXaHW3M JUCCOLUALUN
16 BEILIECTB C Pa3IMYHBIMU BUJIAMU XUMU4ECKOH cBs3u. Ctenens nuccouuanuy. CUabHBIE U c1a0ble SIEKTPONUTHL. Peakiiun noHHOTOo
oOMeHa. YCIIOBHS NPOTEKaHHsl PEakuii MOHHOro oOMEHa, IOJHBIE M COKpAIIEHHBIC MOHHBIC ypaBHEHHWs peakuumil. CBoiicTBa

KHCJIOT, OCHOBAaHHMI W COJICH B CBETE ]'IpeZICTaBJ'IeHHﬁ 00 3HeKTpOJTI/ITquCKOﬁ nucconmanuu. KayecTBeHHBIC peaKIuu Ha HOHBI.
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XHUMUUYECKHIT SKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISAMH KPUCTAIUIMYECKHX PEHIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB U
HeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOMH
peakIuH OT BO3JCHCTBHS Pa3NUIHEIX (hJaKTOPOB; HCCIIEIOBAHUE dIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IPOIIECCa JHCCOLHAIINM
KHCJIOT, IIesnoYeld U coseil (BO3MOXKHO HMCIIOJIb30BAHUE BHUJICOMATEPHUAIIOB); IMPOBEJCHUE OIBITOB, WILTIOCTPUPYIOIUX MPU3HAKH
MIPOTEKaHUs peaklii MOHHOro oOMeHa (00pa3oBaHHE OcCajlKa, BBIACICHUE ra3a, 00pa3oBaHUE BOJbI); ONbBITOB, HILIFOCTPUPYIOIINX
IOpPUMEPHl  OKHUCIHMTENbHO-BOCCTAHOBHUTENBHEIX pEaknuil (TOpeHHe, peaknUH pa3loKCHUsS, COCAUHEHHUs); Ppaclo3HaBaHHE

HEOPraHM4CCKUX BEIIECTB C NNIOMOIIBIO Ka4YE€CTBEHHBIX peaKunﬁ Ha UOHBI; PEIICHUE OKCIICPUMEHTAJIBHBIX 3a1a4
Hemeramiel 1 X coeTMHEHUS

OO61mas xapakTepHCTUKA ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIE CTENeHn okucieHus. CTtpoeHue u pu3nueckue
CBOMCTBA MpPOCTBIX BELIECTB — TaJIOT€HOB. XUMUYECKHE CBOMCTBa Ha NpuUMepe Xyopa (B3aUMOAEHCTBUE C MeTajlaMH,
HEeMeTaJUIaMH, Ierodamu). XJopoBogopoA. ComsHas KHCIIOTa, XUMUYECKHe CBOWCTBa, OyUeHHe, TpuMeHeHue. [leficTBue xyopa

1 XJIOPOBOAOPOJa Ha OpraHu3M Y€JIOBEKA. Baxueiimue XJIOpUABI U UX HAXOXKIACHUE B IIPUPOJC

Oomas xapakrepuctuka 1eMeHToB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepPHbIC CTENEHH OKUCIIeHUs. CTpoeHHe 1
(u3nUecKue CBOICTBA MPOCTHIX BEIIECTB — KUCIOPOJAA M Cepbl. AJUIOTPOIHbIE MOAU(MHUKALIMK KHCIOPOJa U cepbl. XUMHYESCKHE
cBoiicTBa cepsl. CepoBOIOPOA, CTPOCHHE, (PU3HIECKHE H XUMHYECKHE CBOiCTBAa. OKCHABI Cepbl KaK MPEICTABHTEIN KUCIOTHBIX
okcuoB. CepHasi KHCIIOTa, (DU3MYECKUE U XUMHUYECKUE CBOMCTBA (0OIIME KaK MPEICTaBUTENsl Kiacca KUCIOT M CHeH(pUIECKHE).
XuMHUYECKHEe Peakiyu, JeXKallue B OCHOBE IPOMBIIUICHHOTO CIIOco0a MOoNy4YeHust cepHOM KucnoThl. [Ipumenenue. Conu cepHOit
KHCJIOTBI, KAYECTBEHHAsI peakiusi Ha cyibdar-uoH. Haxoxnenue cepbl U e€ coeqUHEHHH B Mpupoae. XUMHYECKOe 3arps3HeHHe

0pr>1<a}0111e1>’1 CpEabl COCAUHEHUSAMU CEPBI (KP[CJIOTHLIe JOXKIH, 3arpsA3HEHUE BO3yXa U BOI[OéMOB), CI1oco0bI €ro IpEeaOTBpalICHU

O6mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE CTEIEHH OKHCICHHS. A30T,
pacmpocTpaHeHue B IpUpoje, pu3ndecKHe U XUMHYecKie cBoictBa. Kpyropopor asora B mpupoae. AMMHUAK, ero (Gu3Hdeckue u
XUMHYECKHE CBOMCTBA, MoiydeHHe M npuMeHeHue. Coi aMMOHUSA, MX (DH3MYECKME M XMMHYECKHE CBOWCTBA, NMPHMEHEHHE.
KauecTBeHHast peakiysi Ha MOHBI aMMOHUS. A30THasl KHCIOTa, €€ IoTydeHue, pu3nueckiue U XUMHUYECKHe CBOMCTBA (00mme Kak
HPEACTaBUTENS Kilacca KUCIOT U cueruduueckue). Mcnonp3oBaHHe HHUTPAaTOB M COlieii aMMOHHSL B KadeCTBE MMHEpaJbHBIX
ynoOpeHuil. XuMU4ecKoe 3arps3HEHUE OKPYKAaroLIeH Cpe/bl COSIAMHEHMSAMH a30Ta (KHCJIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3yXa,

MOYBBI U BOJIOEMOB)

®docdop, amrorporHbie Momudukanmu (pocdopa, Gusnueckne U xummdeckue cpoiictBa. Oxcua docdopa(V) u dochopras

KHCIIO0Ta, PU3MYECKHE U XUMHYECKHE CBOWCTRA, monyueHune. Mcmnonap3oBanne GpocharoB B Ka4eCTBE MUHEPAIbHBIX YI0OpEHUiT

OO61mas xapakTepucTika 31eMeHToB |V A-rpynmbl. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTEHEHH OKHCICHUS. YTIepOs,
AIJIOTPONHbIE MOAU(UKAIMKU, pacpoCTpaHEHHE B Mpupole, (HU3MYECKHe M XUMHYecKue cBoiicTBa. Ancopbuus. Kpyrosopot
yriiepoza B mpupope. OKcuasl yriepoaa, HX GU3ndeckue n XMMIYEeCKHe CBOWCTRA, AEHCTBUE Ha JKHUBBIE OPraHM3MBI, IOJy9eHUE U
TIpUMEHEHHe. DKOJIOTHYECKHe MPoOJIeMbl, CBsi3aHHBIE ¢ OKcHuoM yriepoxa(lV); rumoresa rio6adbHOrO MOTEIUIEHHS KIIMMATa;
MAapHUKOBBIA 3(deKT. YrombHas KHCIOTa W e€ CONHM, WX (U3MYECKHe W XUMUYECKHE CBOWCTBA, MONYYCHHE W MPUMEHEHHE.
KauectBeHHast peaknust Ha kapOoHaT-HOHBL lcrnonb3oBaHne KapOOHATOB B OBITY, MEAWIMHE, NPOMBIIUICHHOCTH U CEITbCKOM
X03sTicTBE

IlepBoHauaIbHBIE MOHATHS 00 OPTaHMYECKHX BEIIECTBAX KaK O COCAMHEHUSX yriepoaa (MeTaH, 9TaH, STHIICH, alleTWICH, 3TaHOI,

TIHLEPUH, yKCycHas KucioTa). Mx cocTaB M xummdeckoe crpoeHue. IloHsATHe O OHONOTHMYECKH Ba)KHBIX BEIIECTBAX: >KHPAX,

6em<ax, yriesoax — v UX pOJIH B )KU3HU Y€IIOBEKaA. MaTepHam,Hoe €INHCTBO OPTaHUYCCKUX U HEOPTaHUICCKUX COCTMHCHUI

2.7

Kpemnwnii, ero ¢usmdyeckne M XHMMHUYECKHE CBOMCTBA, MONyYeHHe M IpuMeHeHHe. CoequHEHHs KpeMHHS B mpupoxe. Oomue
npexncrapiaeHnss 00 okcune kpemHms(IV) m kpemHmeBod kuciore. CHIIMKAThl, UX MHCIIONB30BaHHE B OBITY, MEIWIUHE,
MPOMBIIIJIEHHOCTH. BaxkHeime cTpouTenbHBIE Marepuajbl: KepaMuKa, CTEKJIO, LEMEHT, OeToH, »ene300eToH. I[Ipobmembr

6€30MaCHOr0 UCIOIb30BaHMS CTPOUTEIIbHBIX MAaTEPHAJIOB B ITOBCETHEBHOMN YKM3HU

2.8

XUMHUYECKHH JKCHEPUMEHT: H3y4eHHE OO0pa3lloB HEOPraHMYEeCKUX BEIIECTB, CBOWCTB COJSIHOW KHCJIOTBI, IPOBEICHUE
KaueCTBEHHBIX DPEaKIMH Ha XJIOPHA-MOHBI M HAOJIOJCHHWE TPU3HAKOB MX IPOTEKAHWMS; OIBITHI, OTpakaromue (QU3NYecKue u
XMMHYECKHE CBOWCTBA TaJIOTCHOB M MX COEIHHEHUH (BO3MOXKHO HCIOIb30BaHUE BHICOMATEPUATIOB); O3HAKOMICHHE C 00pa3aMu
XJIOPHUIOB (TAJIOTEHH]IOB); O3HAKOMIICHHE ¢ 00pa3laMy Cepbl ¥ €€ COSIMHEHUSIMU (BOSMOXKHO HCIOJIB30BaHIE BUICOMATEPUAIIOB);
HaOIIoJIeHNe TIporiecca OOYTIIMBaHHS caxapa IO JCHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI; M3yYeHHE XHMMHYECKHX
CBOWCTB pa30aBJICHHON CEPHOI KHUCIOTHI, MPOBEJCHHE KAYECTBEHHOH peakuuu Ha Cynb(aT-MOH M HaOIIOJCHUE NpH3HaKa e€
MPOTEKaHUs; O3HAKOMJICHHE ¢ (U3MYECKUMHU CBOMCTBaMH a30Ta, ¢Gocdopa M HX coeAWHEHHH (BO3MOXKHO HCIOIb30BAHUE
BHJICOMAaTEpUaiIoB), 00pa3amMu a30THBIX U (HOcHOPHBIX yHROOpEeHHH; ToTydeHne, COOMpaHie, paclio3HaBaHHE M U3y4eHHE CBOHCTB

aMMHaKa; NPOBEJCHHE KAaueCTBEHHBIX PEAKIUH Ha HOH aMMOHUS M (ocdhaT-HOH H H3ydeHHEe NPU3HAKOB UX HPOTEKAHUS,
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3.1

B3aMMOJZICHCTBHUE KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI C MEIbI0 (BO3MOJKHO HCHOJB30BAHHE BHACOMATEPUANIOB); H3ydCHHUE
MoJieNiell KPUCTANIMYECKUX PEelmIETOK anmasa, rpadura, QymiepeHa; 03HAaKOMIICHHE C IPOLECCOM aJCOpPOLMH PacTBOPEHHBIX
BEIECTB AKTHBHUPOBAHHBIM YITIEM M YCTPOHCTBOM IPOTHBOTra3a; IOIydeHHE, COOMpaHHe, PAaclO3HAaBaHHE M H3ydEHHE CBOICTB
YIIIEKHCIIOTO Ta3a; NPOBEJCHNE Ka4eCTBEHHBIX PEaKLii Ha KapOOHAT- M CHIIMKAT-HOHBI U M3YYCHHE IPU3HAKOB MX IPOTCKAHHUS,
03HAKOMJIEHHE C TPOAYKLHMEH CHIIMKATHON NPOMBIIUIEHHOCTH; DPEIICHHE SKCHEPUMEHTAIbHBIX 3a1ay o Teme «Baxueiimue

HEMCETAJIIbl U UX COCOANHCHU
Meramib u ux COCOVHCHUSA

061113.51 XapaKTEPUCTHKA XHUMHUYECKUX DJIIEMEHTOB — METAJJIOB HAa OCHOBAHMH HX IIOJIOKCHUSA B Hepnoz{uqecxoﬁ CHUCTEMEC
XUMHUYCCKHUX D3JIEMCHTOB I[I/I MeHaeneeBa U CTPOCHHA aTOMOB. CTpOCHI/Ie METaJUIOB. MeTayumyeckasl CBs3b U METaJTUIecKas

KpHUCTaJUIMYECKas peléTKa. DINEeKTPOXUMUYECKUH psil HANIPSHKEHUH METalioB

3.2

3.3

dusnyeckue M XUMHUYECKHE CBOWCTBA MeTaioB. OOLiye crocoObl MmonydeHus MetaiuioB. [IOHATHE O KOPPO3UH METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Kopposuu. CIiaBbl (CTallb, UyryH, JIOPATIOMHHHUIL, OpOH3a) M HX NpPHMEHEHHE B OBITY U
TIPOMBIIUICHHOCTH

Illeno4ynsle MeTaIbL: HONOXKEeHUE B [leproanueckoil cucteme XuMudeckux aneMeHToB J[.M. MenneneeBa; CTpoeHHE X aTOMOB;
HaxoxJieHue B npupozae. Pusnyeckue U XMMUYECKHE CBOWCTBA (Ha NpuUMepe HaTpus U Kayust). OKCHIbI U THIPOKCUJIBI HATPUS U

KaJus. le/IMCHCHl/IC LICTIOYHBIX METAJIIOB U UX COC,HI/IHGHI/Iﬁ

3.4

35

[leno4yHo3eMeNbHbIE METAIbI MarHUd M KaJblMi: mnosokeHue B Ilepuoauyeckold cucreme XUMUYECKHX siiemMeHToB J[.U.
MeHeneeBa; CTPOCHHE WX AaTOMOB; HaxOXJaeHuWe B mnpupoje. Du3nUecKHe ¥ XHMHUYECKHE CBOWCTBA MAarHUS WM KalbIHs.

Baxueiiue coequHeHus Kanbys (OKCUA, THAPOKCU, coin). KECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs.

AmomuHnii: nonoxxenue B Ileprommdeckoii cucreme xumuueckux snmemeHtoB JI.M. MenzeneeBa; CTpOeHHE aTOMa; HaXOKAEHHE B

npupoze. OU3nYecKie U XUMUYECKIE CBOICTBA ATFOMUHIS. AM(BOTEPHbIE CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHUS

3.6

3.7

Keneszo: nonoxenue B [lepuoanueckoil cucreme Xxumuueckux sinemeHToB JI.M. MenzeneeBa; CTpOGHHE aTOMa; HAXOX/IEHHUE B
npupoze. dusndeckue W XUMUYECKHe CBOHCTBa jkeme3a. Okcupipl, ruppokcunsl n comu xenesza(ll) u xemesa(lll), mx cocras,

CBOICTBA U NOJIy4€HUE

XVMHYECKHIl OJKCIIEPUMEHT: O3HaKOMJIEHHE ¢ o0pasmaMu MeTauloB M CIUIaBOB, HX (M3MYECKUMH CBOMCTBAMH; H3YyYCHHE
PE3yJIbTaTOB KOPPO3UHM METAILIOB (BO3MOXKHO MCIIOIb30BAHUE BUICOMATEPHAIOB), OCOOCHHOCTEN B3aMMOAEHCTBHS OKCU/IA KaIbLIUs
M HATpus ¢ BOJOM (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPUAIIOB); MCCICIOBAHUE CBOWCTB KECTKOW BOJBI, MPOILIECCAa TOPECHUS
JKenme3a B KHCJIOpoJe (BO3MOXHO HCIIONB30BaHUE BHIEOMATEPHANIOB); NPH3HAKOB IPOTEKAHHS KadeCTBEHHBIX PEaKIMil HAa MOHBI
(Maruus, Kanblusi, amoMuHus, wuHka, skenesa(ll) u sxenesa(lll), mexu(ll); HabGmrogenne U onucaHue NPOLECCOB OKPAIIMBAHUS
TJIAMEHU MOHAMU HATPHs, KaIUsl ¥ KaJbIUsl (BO3MOXKHO HCIIOIB30BAaHUE BUICOMATEPHAIIOB); HCCIIE0OBaHNe aM(OTEPHBIX CBOWCTB
THAPOKCH/A AIOMUHUS W THAPOKCHIA IMHKA; pelIeHHe SKCHEepHMEHTAJIbHBIX 3alad 1o TeMe «BakHedImme MeTambl W HX

COCIMHCHUS

4.1

XuMus 1 oOKpyXKarolas cpena

HoBsie matepuans! u TexHonoruu. BemiecTBa 1 MaTepHanbl B MOBCETHEBHOM JKU3HHU uenoBeka. XUMUS U 340poBbe. besonacHoe

HCIOJB30BAHUEC BEIICCTB U XUMHYCCKUX peaxunﬁ B 6]>ITy. HepBaﬂ TIOMOIIB ITPU XUMHUYECKUX 0KOrax U OTPABJIICHUAX

4.2

43

OCHOBBI HKOJIOTHYECKOH TPaMOTHOCTH. XHMMHYECKoe 3arps3HeHue okpyxkaromied cpenpl [1[IK. Poms xumum B penieHuu
9KOJIOTHYECKUX NpoobieM. [IpupoaHble HCTOYHUKH YIIIEBOJOPOROB (yroiib, IPUPOIHBIH a3, He(Th), IPOIYKTHI UX MEPepabOTKH, UX

poib B GBITy 1 IIPOMBINVICHHOCTH

XuMUIeCKHii OKCIEPUMEHT: U3YyUECHUEC 06pa3u013 MaTepuajoB (CTGKHO, CIUIaBBI METAJIIIOB, ITOJIMMEPHBIC MaTepHaJTBI)
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MPOBEPSIEMBIE HA OI'D 110 XUMHWH TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJBHOM
MMPOIPAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHMUS

Kon
NPOBEPSIEMOr0
TpeboBaHus

IIpoBepsiemble TPeGOBaHUS K MPeIMeTHBIM pPe3yJIbTaTaM 02a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/ILHOIT
NPOrpaMMbI OCHOBHOTO 0011ero o6pa3osanusi Ha ocHoBe ®I'OC

1

11

1.2

13

2.1

IIpencraBnenue:

0 II03HABAEMOCTH SIBJICHUH NPHPOJbI, MOHUMAHUE OOBEKTUBHONW 3HAYMMOCTH OCHOB XMMHYECKOH HayKH Kak o0nacTu
COBPEMEHHOT'O €CTECTBO3HAHMS, KOMIIOHEHTA 0O0IIeil KyJIbTypbl U HMPAKTUYECKOH JEATEIbHOCTH YeNIOBEKAa B YCIOBHSX

COBPEMEHHOTI'O OGIlIeCTBa; TIOHMMaHHE MECTAa XUMHUU CPEAN APYTUX €CTECTBEHHBIX HAYK

O HAaYYHBIX METOAAaX ITO3HAHUs, B TOM YHUCJIC SKCIICPUMEHTAJIBHBIX U TECOPETUUCCKUX METOAAX HCCJIICAOBAHHUS BEIIECTB U

NU3Y4YCHUSI XUMUYECKUX peaKL{Hﬁ; YMEHHUE UCTIOIB30BaTh MOACIIN IS 00BSICHEHUSI CTPOCHHUS aTOMOB U MOJICKYJI

o0 cepax npohecCHOHATEHON AESATETLHOCTH, CBS3AHHBIX C XHMHEH M COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMHU Ha
JOCTIDKCHHSAX XUMHUYECKON HAYKH, YTO MO3BOJUT OOYYAIOLIMMCSl pacCMaTpUBaTh XUMHUIO Kak cdepy cBoell Oymymieit
npoeCcCHOHANBHON JIEATEIFHOCTH U CAENAaTh OCO3HAHHBIN BHIOOP XMMHHM KakK MPO(GHILHOTO MpeaMeTa IpU Hepexoie Ha

YPOBEHL CPEAHETO O6IJ.IGFO 06pa30BaHH5]
Branenue cucreMoit XuMUYIECKUX 3HAHUN U YMEHHUE IPUMEHATH CUCTEMY XUMHUYECKUX 3HaHHﬁ, KOTOpas BKIIFOYAECT:

BaKHEHIINEe XUMIYECKUE MOHATHS: XUMHYECKHMI DJIeMEHT, aToM, MOJIKyJa, BEIeCTBO, IPOCTOE M CIOXKHOE BEIIECTBO,
OZIHOPO/IHAs U HEOAHOPOAHAs CMECh, OTHOCHTENIbHBIC aTOMHAs M MOJIEKYJSIPHAas MacChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIPHbIA OOBEM, OKCHJ, KHCJIOTAa, OCHOBAHHUE, COJb (CPEIHSs), XUMHMYECKas pEaKUs, PEaKLuH
COGIMHEHHS, pEaKIHU{ Pa3JIOoXKeHHs, PeakIUM 3aMelleHHs, pPeakIiH OOMeHa, TeIUIOBOH OJ(p(EKT peakiuw, 5K30- U
9HIOTEPMUYECKHE PEAKIIUH, PACTBOP, MACCOBAsi O/ XMMUYECKOTO 3JIEMEHTA B COCAMHEHUH, MAaccoBasi 0JIsI U IIPOLICHTHAs
KOHIIGHTpAIMsl BEIIECTBA B PAcTBOPE, SAPO aToMa, JJICKTPOHHBIN CIIOH aToMa, aTOMHAas OpOMTalb, PagdyC aToMa,
BaJICHTHOCTb, CTEIIEHb OKHCIEHUS, XHMHYECKasi CBS3b, DJIEKTPOOTPHIATENBHOCTD, IONSPHAS U HEMOJSIPHAs KOBAJICHTHAs
CB#I3b, HOHHAs CBSI3b, METAUINYECKAs CBSI3b, KPUCTAIUINYCCKAs PEIIETKA (ATOMHAsl, MOHHAs, METAJUIMYECKAs!, MOJICKYJIAPHAs),
WOH, KAaTHOH, AaHMOH, OJIEKTPOJIUT M HEIEKTPOIMT, OSJCKTPOIMTUYECKAsh AMCCOLMALMSA, PEaKUMH HOHHOrO OOMEHa,
OKHCJIUTEIbHO-BOCCTAaHOBHTEIIBHBIE PEAKINH, OKHCIHTENIb H BOCCTAHOBUTENb, OKHCICHHE U BOCCTAaHOBIIGHUE, DJIEKTPOJIH3,
XMMHYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMble PEaKLUH, CKOPOCTb XMMHUYECKOW peakiuu, Katanuszatop, [TIK,

KOPPO3Hsl METAILIOB, CILIABbI

2.2

2.3

OCHOBOIIOJIAraloIIMe 3aKOHbl XHMHM: 3aKOH COXPAaHEHMs Macchl, nepuonudeckuii 3akon JI.M. MenneneeBa, 3akoH

TIOCTOSAHCTBA COCTaBa, 3aKOH ABOTaleO

TEOPHUH XUMHH: aTOMHO-MOJICKYJISIpHAs TEOpUs, TCOPUA QHCKTPOHHTH‘{CCKOI\//I JUCCOIIHAIINN

Branenne ocHOBaMU XUMHUYIECKOM TpPaMOTHOCTH, BKJTFOYAFOIICH

3.1

3.2

33

34

yYMeHHe NPaBUIbHO UCIIONB30BATh H3yUeHHbIE BELIECTBA U MaTEpHAIIbI (B TOM UHCIIEe MUHEPaIbHbIE yIOOPEHHS, METaJLIbl K
CIUIaBBI, MPOIYKTH IepepabOTKN IPUPOIHBIX HCTOUYHHKOB YITIEBOIOPOIOB (YIS, IPHPOJHOrO ras3a, He(TH) B OBITY,
CeIbCKOM XO3SIHCTBE, Ha MPOM3BOACTBE M IOHHMAHHUE 3HAYEHMS )KUPOB, OEIKOB, YITIEBOIOB Ul OpPraHH3Ma UelOBeKa;
YMEHHE MpPOTHO3MPOBATh BIMSHHE BEIIECTB W XMMHYECKMX MPOLECCOB HA OPraHM3M YEJIOBEKAa U OKPYKaIOLIYIO
TIPUPOJHYIO CPETY

YMEHHe HHTETPHUPOBATh XUMUUECKIE 3HAHUS CO 3HAHUSIMHA JPYTHX yIeOHBIX IIPEIMETOB

HaJIMYHE OIBITa Pa0OTBl C PA3IMYHBIMH HCTOYHMKAMH HHGOPMAIMM 10 XUMHUH (Hay4YHas W HayYHO-TIOIYJISIpHAs

JINTEpaTypa, CIOBApH, CHIPABOYHUKHU, HHTEPHET-PECYPCHI)

ymenue 00BEKTUBHO OIICHUBATH HHq}OpMaHH}O O BEIICCTBAX, UX NMPEBPAIICHUAX U MPAKTUYCCKOM NNPUMEHEHHUN U YMEHHUEC

HCIIONb30BaTh €€ s peueHus y‘IeﬁHO-HOSHaBaTeJ’ILHHX 3aaa4y

Bnagenue OCHOBaMH IOHSTHIHOrO anmapata M CHMBOJIMYECKOTO S3bIKA XHMUM JUISL COCTaBICHHS (opMyl
HEOPraHMYeCKHX BEIIECTB, YPaBHEHMH XMMHMYECKMX pEeaKIWi; ocHoBamMu xumudeckod Homerknatypsl (IUPAC n
TPHBHAIIBHOM)

YMeHHe 0OBACHATE CBsI3b MOJOXKEHHS 3JeMeHTa B [leproideckoil cucTeMe ¢ YMCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi sapa, oOllee YHMCIIO SJIEKTPOHOB), PACHpENENeHUEM SJIEKTPOHOB IO

9HEPreTUYeCKUM YPOBHSAM aTOMOB HEPBEIX TPEX MEPHOJOB, KaIUs U KAIIbIHS

IIpencraBnenre O  MEpHOAMYECKOM  3aBHCHMOCTH  CBOMCTB ~ XHMHYECKHX  JJIE€MEHTOB  (paguyc  aroma,

3HeKTpOOTpI/I[IaTeHBHOCTL), TIPOCTBIX M CJIOXKHBIX BCIICCTB OT IIOJIOKECHHSA DJJIEMEHTOB B Hepnozmqecrcoﬁ CHUCTEME (B
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MaJIbIX IE€pUoAax U IJIaBHBIX no;[rpyrmax) 1 DJICKTPOHHOI'O CTPOCHU aTOMa

7 Ymenue kiaccupHIUPOBaTh:
7.1 XHUMHUUYECKHE TEMEHTHI
7.2 HEOPraHNUYECKUE BEILECTBA
7.3 XUMHUYECKUE PeaKLuu
8 YMeHue onpenensTs:
8.1 BAJICHTHOCTb U CTEHIEHb OKUCIICHUSI XUMIUECKHX 3JIEMEHTOB, 3apsi HOHA
8.2 BHJI XUMHYECKOH CBSI3M U THUII KPUCTANINIECKON CTPYKTYPHI B COSMHEHHAX
8.3 XapakTep cpe/ibl B BOJHBIX PACTBOpPax BEIIECTB (KUCIOT, OCHOBAHUI)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakrepu3oBath GH3HYECKUE H XUMHYESCKHE CBOICTBA:
o1 MPOCTBIX BELIECTB (KHUCIOPOA, 030H, BOAOPOX, rpadur, anmas, KpeMHHUil, a3otr, dochop, cepa, XJIop, HATPHH, Kaluii,
' MarHHi, KaJbLUi, aTFOMUHUI, Kee30)
CIIOKHBIX BEIIECTB, B TOM HYMCIE MX BOJHBIX PacTBOPOB (BOAA, aMMMaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI
9.2 ruzpokcnipl MetaiuioB I-11A rpynm, amromunnst, meau (1), unnka, sxenesa (11 u 1), oxcuast yraepona (Il u 1V), kpemuus
' (IV), asora u ¢ochopa (1l u V), cepot (IV u VI), cepuucras, cepHas, a3oTucras, asorHas, GpocdopHas, yroyibHas,
KpPEMHHEBAask KUCJIOTA U UX COJIN)
63 MIPOTHO3UPOBATh M XapaKTePHU30BaTh CBOIICTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOCHUS, IPHMEHEHUE BEIECTB
’ B 3aBUCHMOCTH OT MX CBOWCTB, BO3MOKHOCTB IIPOTEKAaHNSI XUMUUECKIX PEBPAILCHHH B Pa3IMYHBIX YCIOBHIX
10 YMeHHue coCTaBIATh MOJIEKYJISIPHBIE M HOHHBIC YPaBHEHHUS PEaKIii, B TOM YUCIIe:
10.1 peaknuii HOHHOTO 0OMeHa
10.2 OKHCIIUTENbHO-BOCCTAHOBHTENBHBIX PEaKIHil
10.3 WUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB (TPYII) HEOPraHUYECKHUX BEILECTB
10.4 MOATBEPIKAOIINX TeHETUYECKYIO B3aUMOCBS3b MEX/LY HUIMU
11 YMeHue BHIYUCISATS (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYIISIDHYIO H MOJISIDHYIO MacChl BEIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTA B COCIUHCHUN
11.2 MacCCOBYIO JIOJIFO BELIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €r0 Maccy, 00beM ra3oB
114 110 ypaBHEHHSM XUMHUYECKHX PEaKIWil M HaXOAWTH KOJIMYECTBO BEIIECTBA, OOBEM M MacCy PeareHTOB WM IPOIYKTOB
' peaxiyu
12 Brnaznenue (3HaHHE OCHOB):
e OCHOBHBIMH METOJAMH HAyYHOTO MO3HAHUs (HaOMIOJCHUE, U3MEPEHHE, SKCIEPUMEHT, MOJCIMPOBAHHUE) MPH M3YUCHUH
' BEIIIECTB M XMMUYECKUX SBICHUIT; yMeHHE CHOPMYITHPOBATH IPOOIEMY M MPEITIOKUTH IMyTH € PEIICHHs
12.2 0e30macHoOi paboThl C XUMUYECKUMH BEIIECTBAMH, XMMHUUYECKOH TOCYI0M 1 JJaDOPaTOPHBIM 000PYI0BaHHEM
MpaBUIaMu O€30MaCHOTO OOpAIEHNUs C BEIIECTBAMH, HCIIONb3YEeMBbIMH B IIOBCCAHEBHOI JKM3HH, MPaBHIAMH TTOBEACHHS B
12.3 LersX cOepeKeHHs 3M0POBbs H OKPYKAIOIIeH IPUPOIHON Cpe/ibl; IIOHNMaHHe Bpea (OIaCHOCTH) BO3ACHCTBHUS Ha YKHUBBIE
OpraHU3MBI ONPEIETIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIICHNUS ¥ IPEIOTBPALICHHS HX BPEIHOTO BO3IEHCTBYS
13 Hanwane npakTHIecknX HaBBIKOB IUTAHUPOBAHUS M OCYIIECTBIICHHUS CISTYIOIINX XHMHIECKUX SKCIIEPUMEHTOB!
131 HM3yYeHHE W ONHUCAaHHWE (U3MUECKHX CBOWCTB BELIECTB; O3HAKOMIICHHE C (DU3MYECKHUMH U XUMUYECKHUMH SIBICHHSIMU;
' OIBITHI, WUTFOCTPUPYIOIINE IPU3HAKH IIPOTEKAHNS XUMHYIECKHX PEaKIHil
13.2 H3yYeHHe CIOCOOO0B pa3IeeHust cMecei
133 MOJTy4YeHHe KHCIIOPOa M N3YUeHHUE ero CBOWCTB; MOTy4YeHHE BOJOPO/a ¥ H3yYEHUE €ro CBOMCTB; MOMyYSHHE YIIIEKHCIOro
' rasa ¥ H3y4eHHE ero CBOICTB; MOJIy4YeHHE aMMHIaKa M U3y4CHHE ero CBOICTB
13.4 TIPUTOTOBJICHHE PACTBOPOB C OMpEAETEHHON MacCOBOI 10l pacTBOPEHHOTO BEIECTBA
135 MPUMEHEHNE UHUKATOPOB (JJaKMyca, METUIIOpaHka U (peHondTanenHa) Ui ONpeaeieHns XapakTepa cpeisl B pacTBOpax
' KHCJIOT M Ienodeit
13.6 HCCIIE/IOBAHNE M OINKMCAHHWE CBOWCTB HEOPTaHWYECKMX BEIIECTB PA3IMYHBIX KIACCOB; M3Yd4CHHE B3AMMOICHCTBHS KHCIOT C
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METAJUIaMH, OKCHJIAMHU METAJUIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHUSAMH, COJIIMU; ITOTYYEHUE HEPACTBOPHUMBIX
OCHOBaHI/Iﬁ; BBITECHECHUE OJHOI'O METaJUIa APYTrUM U3 pacTBOpa COJIM; UCCICAOBAHUE aM(i)OTepHLIX CBOICTB TUAPOKCUI0B

AITFOMHAHHAA 1 IIUHKa

peuieHue OKCIEPUMEHTAJIbHBIX 3amaqd o TEMaM: «OcHOBHBIE KJI1aCChI HEOPraHNn4ICCKUX COCHHHBHHﬁ));

13.7 «DNEeKTpONUTHYECKas auccouralusy; «BaxHeline HeMeTamwibl W HMX COeIMHEHUs»; «BakHeWiiume Merauibl M HUX
COCIMHEHHSDY
XMMHYECKHE OJKCIICPUMEHTBI, WILTIOCTPUPYIOLINE NPH3HAKA MPOTEKAHHS PEeakUuil HOHHOrO OOMEHa; KaueCTBEHHBIC
138 peaKkuuy Ha MPHUCYTCTBYIOIIUE B BOAHBIX PaCTBOpax HOHBI: XJIOPHI-, OpOMHI-, HOAUA-, Cynb(at-, pocdaT-, kapOoHaT-,
' CUJIMKAT-aHHOHBI, THIPOKCH/I-MOHBI, KATHOHBI aMMOHHUSI, MaTHUS, KaJbIHs, AIIOMUHKS, Xkeie3a (2+) u xenesa (3+), meau
(2+), uuHKa
14 Ymenue:
141 MPEACTaBIATh Pe3yJbTaThl JKCIEpUMEHTa B ()OpME BBIBOJOB, [IOKA3aTENbCTB, IPapUKOB W TAaOMHMI U BBUIBIATH
' IMIHUPUYECKUE 3aKOHOMEPHOCTH
142 YCTaHABJIUBATh CBSI3H MEXAY PEalbHO HAONIOAAEMBIMH XMMHYECKUMH SIBICHUSIMH U MPOLIECCAMH, MPOUCXOISLIMMU B

MaKpoO- U MUKPOMHUPE, OOBSACHSTH TIPUYNHBI MHOI‘OO6paSI/ISI BCIIECTB
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HNEPEYEHbB 9JIEMEHTOB COAEP)KAHMUS, TIPOBEPAEMbBIX HA OCHOBHOM I'OCY JAPCTBEHHOM 3K3AMEHE 11O

XUMUU
Kon IIpoBepsieMblii 21eMeHT coAepPKAHUS
1 IlepBoHauabHble XMMUYECKHE HOHATUS
11 Yuctele BeniecTBa 1 cMecH. CriocoObl pa3ziesieHus: cMeceit
1.2 ATOMBI 1 MOJIEKYIIBl. XUMuUecKue d1eMeHThl. CHMBOJIBI XUMHYECKUX JIEMEHTOB. [IpOCThIe U CII0XKHBIE BEIecTBa.
13 Xumudeckast GpopMyna. BaneHTHOCTb aTOMOB XMMHYECKHX 31eMeHTOB. CTeleHb OKHCIICHUS
14 3aKkoH MOCTOSHCTBA cocTaBa BemmecTB. OTHOCHTeNbHAas aToMHass Macca. OTHOCHTeNbHas MOJEKyJsipHas Macca. MaccoBast moms
' XMMMYECKOT0 JIEMEHTa B COEJMHEHHU
15 KonunuectBo BemectBa. Monb. MonspHast Mmacca. MousipHblit 00bEM ra3oB. B3aMOCBS3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX
' €/IMHUI BEILECTBA
16 OuznyecKkre U XUMHUYECKHE SABJICHMA. XMMHYECKas peakuuss U e€ NpPU3HAKW. 3aKOH COXPAHEHUS MAacChl BELIECTB. XHMHUYECKUE
' ypaBHEHHS
2 Tlepuoanueckuii 3akoH u [leproanueckas cucrema xumuueckux siementos JI.1. MenneneeBa. CTpoeHHe aTOMOB
21 Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema xumuueckux snemeHtoB [I.M. Menneneesa. Ilepuonsl u rpynmsl. ®Ousnueckuit
' CMBICIJI ITOPSIAKOBOTO HOMEPa, HOMEPOB IIEPHO/a M IPYIIIEI JIeMEHTa
I’ Crpoenne artomoB. CocTaB aToMHBIX sjep. M3otombl. OnekTpoHbl. CTpoeHHE OJJIEKTPOHHBIX 000JIOYeK aToMOB IepBbIX 20
' XHMHYeCKHX d1eMeHToB Ilepnonnueckoii cucremsr JI.1. Menneneesa
3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XMMHYECKHX OJJIEMEHTOB IEPBBIX TPEX IEPHOJOB, Kalms, Kamblus (paguyca aTOMOB,
2.3 JNIEKTPOOTPULIATEILHOCTH, METAJULIMYECKUX M HEMETaTIMYeCKUX CBOMCTB) M HMX COEIHHEHHH B COOTBETCTBUU C IIOJOXECHHEM
2JIeMeHTOB B [leproauyeckoii cucteMe H CTpOSHHEM UX aTOMOB
3 CtpoeHue BeecTsa
31 Xumunyeckast cBsi3b. KoBaneHTHas (HOJIIpHAs M HENOJAPHAs) CBS3b. DJIEKTPOOTPULATEILHOCTh XMMHUUYECKHX 3JIeMEHTOB. VoHHas
' cBs13b. MeTayummueckas cBs3b
3.2 THIBl KPUCTAUINYECKUX PEIIETOK (aTOMHAsl, MOHHAs, METaNINYecKast), 3aBUCHMOCTb CBOHCTB BEI[eCTBA OT THIIA KPUCTAIMICCKON
' PEIIETKY U BUJIA XUMUUYECKOIl CBA3U
4 BaxkHelinme npeacTaBUTeIN HEOPTaHMIECKHUX BellecTB. HeMeTauts! 1 HX COeNMHEeHNsI. MeTallibl U UX COSTHHEHHS
Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHWIECKUX COSAMHEHUH: OKCHIOB (CoIe00pasylolye: OCHOBHbIE, KHCIOTHBIE, aM(OTEpHEIE)
41 U HeconeoOpa3ylonue; OCHOBaHUH (LIETOYM U HEPaCTBOPHMBIE OCHOBAHMS); KUCIOT (KHCIOPOJCOAEpIKAIIUEe U OECKUCIOPOIHbIE,
OJTHOOCHOBHBIE 1 MHOTOOCHOBHEIE); COJIEH (CPEIHUX U KUCIIBIX)
42 du3nuecKkue W XHMMHYECKHE CBOMCTBAa IPOCTHIX BEIIECTB-HEMETAILUIOB: BOAOPOJA, XJOpa, KUCIOPOAA, Cepbl, a3oTa, (ocdopa,
' yriieposia, KpeMHHUS
43 duzndeckre ¥ XUMIYECKHE CBOICTBA MPOCTHIX BEIIECTB-METAIUIOB: JINTHUSI, HATPHSI, KAJIMSI, MarHHUS M KaJIbIUsI, aIOMUHUS, XKeJe3a.
' DJIEeKTPOXUMHUYECKUI PsiJ HAIPSDKEHUI METallIoB
44 duznyecKre 1 XMMHUIECKHE CBOHCTBA BOJOPOIHBIX COSAMHEHUH HEMETAILIOB: XJIOPOBOOPO/a, CEPOBOAOPOIA, aMMHAKa
45 Ddusnueckre W XUMHYECKHe CBOicTBa okcuuoB Hemerawios: cepsl (IV, V1), asora(ll, 1V, V), docdopa(lll, V), yriepoma(ll, 1V),
' kpemuus(1V). TlonyueHne OKCUI0B HEMETAIIIOB
4.6 Xumunueckue cBoicTsa okeuzos: Metauios |A-IA rpymm, uuska, memu(ll) u sxenesa(ll, 111). [Tonydenne okCHaI0B METAILIOB
47 XUMHYeCKHe CBOHCTBAa OCHOBAHUN M aM(OTEPHBIX THAPOKCUIOB (Ha IpHMepe THAPOKCUIOB aTIOMUHHS, XKene3a, UHKa). [lorydenne
' OCHOBaHHMI 1 aM(OTEPHBIX THAPOKCHIOB
48 OOmye XUMHYECKHE CBOWCTBAa KHCJIOT: XJIOPOBOJOPOIHOH, CEPOBOAOPOIAHOW, CEPHHCTOM, CEpHOW, a30THOHM, (ochOpHOH,
' KpPEMHHUEBOH, yronpHOH. OcoOble XMMHYECKHe CBOMCTBA KOHIICHTPHPOBAHHOM CEpHOIT M a30THOH KHCIIOT. [lomydeHne Kucior
49 OO01pe XMMHYECKHe CBOWCTBa cpenHux coneld. [Tomyuenue comeit
4.10 Tlony4enne, cobupanue, pacro3HaBaHHe BOJOPO/A, KUCIOPO/A, aMMUAKa, YITIEKHCIIOTo Ta3a B JabopaTopHu
411 Tlonyuenne ammuaka, CEpHOU M @30THOW KHCJIOT B MPOMBIIIIEHHOCTH. O0IIKe crocoObl OIy4eHHs METAIOB
4.12 I'eneTnueckas cBA3b MEXIY KJIaCCaMU HEOPTAHMIECKHUX COCAUHCHUH
5 XuMHUYeCKHe peakiuu
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Knaccmbuxaum XUMHUYECKUX pCaKL[I/Iﬁ 0 pa3jMYHBIM [PU3HAKAM: I1I0 YHUCIy U COCTaBy Y4YacCTBYIOIIHUX B PCaKIHMH BELICCTB, IO

>1 TerIoBoMy 3 (EKTy, 110 U3MEHEHHIO CTENEHEl OKHCIICHNS! XHMHYECKHX 3JIEMCHTOB
5.2 TemoBoii 3pHeKT XUMUUECKOI peaKnuy, TEPMOXHUMHIECKHE YPaBHEHH. DK30- U dHIOTEPMUYECKUE PEeaKuuu. TepMOXUMHUYECKHE
' ypaBHEHHS
53 OKHCIIUTETbHOBOCCTAHOBUTENIbHBIE peakiui. OKHUCIMTENM M BOCCTAHOBHTENH. IIpomecchl OKHCICHHS U BOCCTAHOBJIEHHS.
' ONeKTpOHHBIN 6anaHC OKUCIUTENFHOBOCCTAaHOBUTENBHOI PEaKIHu
54 Teopust a1eKTponUTHIECKON quccoryanuy. KaTHOHBI, aHHOHBI. DIEKTPOIHUTE! H HENEKTPOIUThL. CHIIbHBIC U ClIa0ble JIICKTPOIUTEL
’ CrerneHb TUCCOLMALITT
55 Peakiin noHHOTO 0OOMeEHa. Y CIIOBHS IPOTEKAHHS PeaKiyii HOHHOro 0OMEHa, MOIHbIEC M COKPAIEHHbIC HOHHBIC YPABHEHHUS PeaKIHit
6 XUMHS ¥ OKpY)KaroLas cpeaa
6.1 BemectBa m MaTepuanbl B IIOBCEHEBHOI JXHM3HM deloBeKa. be3omacHoe HCHONB30BAHHE BEIISCTB M XMMHYECKHX peakiuil B
' nadoparopuu U ObITy. [lepBast MOMOIIB MPH XMMUUYECKHX 0XKOTaX U OTPABICHUAX
XUMHYECKOe 3arps3HEHHE OKPYXKAIOIeH cpebl (KHCIOTHBIC MOXKIW, 3arps3HEHHE MOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
6.2 npenorBpamenus Ilpenensuas nomyctumast koHneHTparus Bemects (ITI/IK). Pomb XxuMuM B pelIeHHH SKOIOTHYECKHX IMPOOIEM.
VYcunenue napHIKoBOro 3¢ QeKTa, pa3pyleHne 030HOBOTO CIIOS
IIpumenenue cepsl, a3oTa, docdopa, yriepona, KpeMHHUS W HX COCAWHEHUII B OBITY, MEIWIMHE, IPOMBIIUICHHOCTH M CEIbCKOM
6.3 xo3siicTBe. [IpuMeHeHne METasIoB U CIUIaBOB (CTallb, Yyr'yH, JIOPATIOMUHUI, OpOH3a) B OBITY M IPOMBILUICHHOCTH MX COEIMHEHUIL.
TonsiTHE 0 KOPPO3UH METAIOB, OCHOBHBIEC CIIOCOOBI 3ALUTHI UX OT KOPPO3HU
6.4 IIpupoaHbie HCTOYHHKU YTIICBOAOPOAOB (yroiib, PUPOIHBII ra3, HehTh), MPOAYKTH HX IepepaboTku (OCH3HMH), UX POJIb B OBITY U
' TIPOMBIIUIEHHOCTH
65 TlepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHILIX yIiiepoa (MeTaH, dTaH, STUIICH, alleTUIICH, STaHOJ, TIIHIIEPHUH,
' yKcycHast kucinota). [ToHsiTie 0 GMOoNIOruyecky BaXXHBIX BELLECTBAX: KHPaX, OEJIKaX, YIIIeBOAAX — U UX POJIM B KM3HH YeJIOBEKa
7 Pacuérsr:
7.1 110 popMyraM XUMHYECKHX COSTHHEHHI
7.2 Macchl (MacCcOBOIA) IO pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM YPABHEHUSAM
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YYEBHO-METOJUYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O ITIPOLIECCA
OBSI3ATEJIbHBIE YUYEBHBIE MATEPHAJIBI U151 YYEHUKA

« Xumusi: 9-ii kiacc: 6a30BbIil ypOBEHb: YueOHHK; 5-¢ nznanue, nepepadoranHoe ['adbpuenss O.C., OctpoymoB I.T"., Cnankos C.A.

AxuonepHoe ob1iectBo «M3patenberBo «IIpocserieHue

» Xumus: 8- kimacc: 6a30BBIH YpOBEHB: yueOHHUK; 5-¢ u3nanue, nepepaborannoe ['adbpuemnsta O.C., Octpoymos W.I'., Cnagxos C.A.

AKI_II/IOHepHOC OGIIIGCTBO ((I/I3Z[aTeJ'IBCTBO ((HpOCBeH.ICHPIe»

METOJUYECKHE MATEPHUAJIBI 1JI51 YYUTEJISL
MHpopMalOHHO-METOANYECKOE TUCHMO

00 0COOEHHOCTSIX MPENoAaBaHus yueOHOro IpeaMeTa « XHMHUD)

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://gimnazial-neftekamsk.bash.eduru.ru/media/2022/11/17/1286025483/rp_himia_8-9_fgos21.pdf
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