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IL1anupyemble
NpeAMeTHbIE Pe3yIbTAThI

B cocrase MPECAMCTHBIX PCE3YJIbTATOB IO OCBOCHHUIO 06H3&TCHLHOI‘O COACPIKaHUA, YCTAaHOBJICHHOI'O I[aHHOﬁ
denepanpHOl pabodeld MPOrpaMMOM, BBIICISIIOT: OCBOGHHBIC OOYYAIOIIMMHKCS HAYYHBIC 3HAHUS, YMEHUS U CIOCOOBI
neicTBuil, cneunduyueckue i nNpeaAMEeTHON o0nacTu «XUMHS», BUIBI N€ATEILHOCTU M0 MOJYYEHUIO HOBOTO 3HAHUS,
€ro MHTepIpeTalnu, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JINYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyyenus B 8 KJacce mpeAMeTHBIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUIL:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHM: aTOM, MOJIEKYyJa, XMMUYECKMH 3JIEMEHT, IPOCTOe
BELIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJHOPO/HAsA), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAst
U MOJIEKYJIsSIpHas Macca, KOJIMYECTBO BEILECTBAa, MOJb, MOJISIPHas Macca, MaccoBas J0Ji1 XMMHUYECKOIo
3JIEMEHTa B COCIUHEHUHU, MOJISIpHBIH O00BEM, OKCHJI, KHCIIOTAa, OCHOBAHUE, COJIb, 3JIEKTPOOTPHULIATEIILHOCTD,
CTETIEHb OKHCJICHHUS, XUMHUECKas peaknus, KiaccHu(UKamus peakuuil: peakuu COCTUHECHUS, PEaKIUH
pas3oKeHus], pEaKkIy 3aMeIIeHus], peakiuu 00MeHa, SK30- U YHIOTEPMHUYECKHE PEAKIMH, TEIIIOBOH ekt
peakiuu, sIpo aToMa, JIEKTPOHHBIM ClI0Ml aToma, aToMHas OpOuTalb, paguyc aToMa, XMMHUYECKas CBs3b,
NOJISIPHAsl M HENOoJIApHas KOBAJICHTHAs CBsI3b, HOHHAs CBsI3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas IOJIs
BelecTBa (MPOIICHTHAs! KOHIIEHTPAIUs1) B PACTBOPE;

WJLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHITUNH M TMPUMEHSATH 3TH TOHSTHS TPU OMHCAHUH
BEILIECTB U UX IIPEBPALLCHUN;

HCIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JJISi COCTaBJI€HHS (OpPMYJ BEIIECTB M YpPaBHEHUN XHMHUYECKUX
pEeaKIunii;

OTIpeJIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETIEHb OKHUCJIECHHUS JIEMEHTOB B
OMHApHBIX COEAMHEHUSAX, MPUHAIEKHOCTh BELIECTB K OMPENEIEHHOMY KJacCy COEIMHEHHM mo ¢opmMyiam,
BUJ XUMHUYECKON CBSI3U (KOBAJIECHTHAs! U MOHHAS) B HEOPTaHMUECKUX COECMHEHUSX;

packpeiBaTh cmbicn [lepuoanmyeckoro 3akonHa [JI. M. MeHgeneeBa: J1€MOHCTpUPOBaTh MOHUMAaHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB OT UX IOJIOKEHU B [lepuonndeckoii cucreme,
3aKOHOB COXPaHEHHMsI MAacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO Y4YEHHS, 3aKOHa
ABorajipo;

ONKCHIBATh U XapakTepu3oBaTh TabmuuHyto (opmy Ileproguueckoil cHUCTEMBl XUMUYECKUX 3JIEMEHTOB:
pasnuyath MOHATUS «TJaBHas noarpynna (A-rpymnma)» u «mobouynas noarpynna (b-rpymma)», manble u
OosplIe MEepHObl, COOTHOCUTh 0003HaueHMs, KOTOpble MMeroTcsi B Tabuuue «llepuoanyeckas cucrema
XUMHYeCcKHX 37eMeHToB J[. V1. MeneneeBay ¢ YMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XUMHYECKUX
3JIEMEHTOB (COCTaB U 3aps sJ(pa, 00Iee YUCIIO FIEKTPOHOB U pacIipe/ielIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIUPOBATh XUMUYECKHE AJIEMEHThI, HEOPraHWYEeCKHE BEIIeCTBa, XUMUYECKUE peakuuu (10 YUCIy U
COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETIOBOMY 3P deKTy);




XapaKTepu30BaTh (OMHMCHIBATh) OOILIME XWMHYECKHE CBOMCTBA BELIECTB pa3IMYHBIX KJIACCOB, MOATBEPKIAs
OIMCAaHUE IPUMEPAMU MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa, BO3MOXKHOCTU MPOTEKAHHS
XUMHAYECKHX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCUTEJIBHYIO MOJICKYJSPHYIO U MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO JIOJIO XMMHUYECKOTO
aJIeMeHTa 10 (OpMyNe COECIUHEHHS, MAcCOBYIO JIOJII0 BELIECTBA B pAcTBOpE, HMPOBOIUTH PACUETHI IO
YPaBHEHHIO XMMHUYECKON peaKIii;

HNPUMEHSATh OCHOBHBIC OIEPALMH MBICIUTEILHON NESITENbHOCTH — aHAIN3 U CHHTE3, CpaBHEHHE, 0000IIeHHe,
CHCTEMaTH3alNI0, KIacCU(UKAIIUIO, BBISIBICHNUE MPUYUHHO-CICACTBEHHBIX CBSI3€H — JJISI M3Y4YEHUSI CBOWCTB
BEIECTB U XMMHUYECKHX PEaKINH, €CTECTBEHHO-Hay4HBIE METOJbl NO3HAHHS — HAOIIOAEHHE, MU3MEpEHUE,
MOJICTTUPOBaHKE, SKCIICPUMEHT (peasIbHBII U MBICICHHBIN);

ClIeZIOBaTh NpaBUJIaM IIOJIb30BaHUS XHMHYECKOH MOCYIOM M J1adOpaTOpHBIM O0OpYIOBaHHEM, a TaKXKe
npaBujgaM OOpamIeHHs C BEUIECTBAMH B COOTBETCTBUM C WHCTPYKLHUSMHU II0 BBITIOJHEHHUIO JIAOOPAaTOPHBIX
XUMUYECKUX ONBITOB IO TMOJYYEHUI0O M COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA W KHCIOPOJA),
MIPUTOTOBIICHHIO PACTBOPOB C OMpPENEIEHHOW MacCOBOW J10JIeH pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
NPOBOANUTh XUMHYECKHE SKCIIEPUMEHTBHl O PACHO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C IOMOILIBIO
MH/IUKATOPOB (JIAKMYC, (PeHOIPTATICHH, METUIIOPAHXK U APYTHE).

K konmy oOyueHus B 9 kJjacce ImpenMeTHble pe3yiabTaTbl Ha 0a30BOM YypOBHE JOJIKHBI OTpa)kaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOLINXCS YMEHHM:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHATUN: XMMUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTUOH,
AQHHOH, IIPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD, JJIEKTPOOTPULIATEIbBHOCTD, CTENIEHb OKUCIICHUS,
XUMHUYECKas peakiMs, XUMUYECKasi CBsI3b, TEIUIOBOM 3(h(dEKT peakiuu, MOib, MOJSPHBIA 00BEM, pacTBop,
AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, PIECKTPOJIUTAYECKAS] TUCCOIMAINS, PEAKIIMd MOHHOTO OOMEHa, KaTalu3aTop,
XUMHUYECKOE PaBHOBECHE, 00paTUMbIE U HEOOpATUMBIE PEAKIINN, OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH,
OKUCJIUTENh, BOCCTAHOBUTEIh, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOMUs, aM(pOTEPHOCTh, XUMHYECKask CBSI3b
(KoBayieHTHAs, MOHHAs, METAJIMYECKas), KpUCTAJUIMUECKasl peléTKa, KOPPO3usi METaUIOB, CIIaBbl, CKOPOCTh
XMMHYECKOHN peakiuu, mpeaeinbHo gonycrumas konuentpanus [1/IK Bemecrtsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHH W MPUMEHSATHh 3TH MOHSITHSA MPU OMUCAHUH
BEILIECTB U UX NPEBPALLCHUN;

WCIIOIh30BaTh XMMUYECKYI0 CHMBOJIUKY [UJISI COCTaBJICHHUS (OPMYJ BEIIECTB U YPaBHEHUNW XUMHUYECKHX
peaKIHnii;

ONPEAEIISITH BAJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTaBa,
MPUHAJJICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIAcCy COCIMHEHHH 1o (opmysaM, BHJ XUMHYECKON CBSI3U




(kOoBaJIGHTHAsl, MOHHAs, METAJUIMUECKAas) B HEOPraHMYECKUX COEAMHEHMSX, 3apsi] HOHA MO0 XMMHYECKOM
dopmyne, xapakTep CpeAbl B BOJHBIX pacTBOpaX HEOPraHWYECKUX COCAWHEHHH, THI KPUCTALTHYECKOM
PELIETKN KOHKPETHOT'O BEIECTBA;

packpeiBath cmbici Ilepumonuueckoro 3akona /[I. M. MenpaeneeBa M J€MOHCTpUpPOBaTh €ro MOHUMAHUE:
ONMCBIBaTh M XapaKTepu30BaTh TabmuuHyo (opmy Ilepuoguueckoil cUCTEMBl XHMHUYECKHUX 3JIEMEHTOB:
pasnuyath MOHATHUA «TJIaBHasg noarpynna (A-rpynna)» u «moOounas noxarpynna (b-rpynma)», mamsle u
OoJbIIMEe MEPHObI, COOTHOCUTh 0003HAUYEHUS, KOTOPhIE UMEIOTCA B MEPUOANYECKON TaONHIe, C YHCIOBBIMH
XapaKTepUCTHKAMU CTPOCHHS aTOMOB XHMHYECKHX DJEMEHTOB (COCTaB W 3apsaj sapa, oOIee YucIio
3JIEKTPOHOB U PacpeAeIeHUEe UX MO JIEKTPOHHBIM CII0SIM), OOBSACHATH 00IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M X COECJUHEHUH B Mpe/esiaX MajbIX MEePHOAOB U INIaBHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KJaccu(UIMpPOBaTh XUMUYECKUE DIIEMEHTHI, HEOPTaHMUYECKUE BEIIECTBA, XUMUYECKHUE PeakIuu (10 YUCITY H
COCTaBYy YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3P QEKTy, M0 U3MEHEHHIO CTETICHEH OKHCIICHHS
XUMHUYECKUX AJIEMEHTOB);

XapakTepu3oBaTh (OMMCHIBaTh) OOIIME M CHElU(PUUECKHe XHMHUYECKHE CBOMCTBA MPOCTBIX M CIOKHBIX
BEIIECTB, NOATBEp)KJasi OMNHMCAHUE IPUMEPAMH MOJEKYJSIPHBIX U HOHHBIX YpPaBHEHHUH COOTBETCTBYIOILUX
XUMHUYECKHUX PEAKIIN;

COCTaBJISITh ypPAaBHEHUS JJIEKTPOJIUTUYECKOM JHUCCOLMALMM KHUCIOT, IIEJO4Yed U CoJeil, MOoJHbIEe U
COKpaIllEHHbIE YPABHEHUS peaKkIil HOHHOTO 0OMEHa, YpaBHEHMS PEaKIUi, MOATBEPKIAIOIIUX CYLIECTBOBaHHE
TEeHETUYECKOM CBSI3U MEX]y BEILIECTBAMH Pa3IMYHbIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pPEAKIMH  IOCPEIACTBOM  COCTaBJIECHUS
AJIEKTPOHHOTO OajlaHca 3TUX PeaKIInid;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOEHMSI, BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX
MIPEBPALEHUH B pAa3JIMYHBIX YCIOBUSX;

BBIUYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MacCOBYIO JOJII0 XUMHUYECKOTO
ajeMeHTa 1o (opMylie COEAMHEHHS, MAacCOBYIO JOJIO BEIIeCTBA B PAacTBOpPE, MPOBOAMTH PacUETHI IO
YPAaBHEHUIO XUMHUYECKON pPEaKIINH;

co0Jro1aTh MpaBuiia MOJIb30BaHUSA XMMHUYECKON MOCYI0M U TaOOpaTOPHBIM 000pPYJOBaHUEM, a TAaKXKe MpaBUIIa
oOpallleHusl C BEIIeCTBAMH B COOTBETCTBMM C MHCTPYKLHMSMH IO BBIIOJIHEHUIO JIAOOPATOPHBIX XMMUYECKUX
OTIBITOB T10 MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOTO ra3a);

MPOBOAUTH PEAKIMH, MTOATBEPHKAAIOIINE KaUeCTBEHHBIN COCTAaB pa3IMYHbIX BEIIECTB: PACIIO3HABATH OMBITHBIM
nyTéM XJIOpUI-, OpomMua-, MoauAa-, KapOoHat-, ¢ocdar-, cunukar-, cyibdar-, THIPOKCUI-UOHBI, KaTHOHBI
aMMOHMSI ¥ MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;




® TIPUMEHSTh OCHOBHBIEC ONEPALMU MBICIUTEIBHON NESATEILHOCTH — aHAJM3 U CHHTE3, CpaBHEHHE, 0000IIeHN e,
CHCTEMaTHU3allil0, BBISIBICHHE IPUYUHHO-CICACTBEHHbIX CBA3€H — JUIsI M3Y4YEHUS CBOWCTB BEILECTB MU
XUMHAYECKHX PEaKLUi, €CTECTBEHHO-HAYYHbIE METO/IbI MIO3HAHMS — HAOJI0IeHUE, U3MEPEHNE, MOACTUPOBAHNUE,
9KCIIEPUMEHT (peabHbIi U MBICICHHBIN).

JInuHocTHBIE U
MeTanpeaMeTHbIe
pe3yJabTaThl

JIM4HOCTHBIE M METaIpeIMETHBIE PE3yIbTaThl BEITYCKHUKOB CPEAHEN HIKOJIbI, (HOPMUpPYEMbIE MPU U3YUEHUU XUMUH,
nponucansl B OOIT ®I'OC COO MBOY COII Nos.

Coaepxxanue  yueOHOro
npeaMera, Kypca

8 KUIACC

IlepBonayajbHBIe XUMHYECKHE TOHATHS

IIpenmer xumuun. Posib XuMum B JKM3HM 4YeloBeKa. XHMMHUs B cuctemMe Hayk. Tena m BewmectBa. Pusmdeckue
CBOMCTBA BELIECTB. ArperaTHoe cocTosiHue BelecTB. lloHATHE 0 MeTonax MO3HaHUSA B XMMMH. UUCThIE BellecTBa U
cmecu. CriocoOBI pa3zieieHus: cMeceii.

ATOoMBI U MOJIEKYJbl. XUMHUYECKHE 3y1eMeHThl. CHMBOJIBI XUMHUYECKHX 3JeMeHTOB. IIpocTeie u cioxHbIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumnueckass ¢opmyna. BageHTHOCTh aTOMOB XMMHYECKUX 3JEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTB.
OtHocuTenbHass aToMHass Macca. OTHocuTenbHAs MOJIEKYJspHas Macca. MaccoBast J10Ji1 XMMHUYECKOTO 3JEMEHTa B
COEJTUHEHHH.

KonnuectBo BemiectBa. Monbs. MousipHas Macca. B3auMoCBS3b KOJIMYECTBA, MAacChl M YHMCIA CTPYKTYPHBIX
eMHUI] BeuecTBa. Pacu€Tel mo popmysiaM XUMHYECKUX COETMHEHUH.

duznyecknue U XUMUYECKHUE SIBJICHUS. XUMUYecKasl peakius 1 e€ MpU3HaKku. 3aKOH COXPAaHEHHS] MacChl BEILECTB.
Xumunyeckue ypapHeHus. Kiiaccupukanns XMuMHUUECKUX peakui (COeMHEHMs, pa3IokKeHMs, 3aMelLeHus, OOMeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHUECKOW TIOCY[OH, NpaBUiIaMH paboThl B J1abOpaTopuu W MNpHEMaMU OOpalleHHs C
71a00paTOpHBIM 000PYJOBaHMEM, M3yYEHUE U ONHCAHWE (PU3NYECKHX CBOMCTB OOpa3lOB HEOPraHUYECKHUX BEIECTB,
HaOmoieHne ¢u3nyeckux (IJIaBJI€HUE BOCKa, TasHHUE JIbJla, paCTUPAHUE caxapa B CTYIKE, KMIIEHHE U KOHIEHCAlUs
BOJbI) M XUMHMYECKMX (FOPEHHE CBEYH, MPOKAIMBAHWE MEIHOM IPOBOJIOKH, B3aMMOJEHCTBHE Mella C KHCIOTOM)
ABJICHUM, HaOJIONEHWEe W OINHCaHWE MPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakiuidl (pasjoxeHue caxapa,
B3alMOJICIICTBIE CEPHOM KHUCIOTHI € XJIOpUAOoM Oapusi, paszioxeHue ruapokcuga meau (II) mpu HarpeBanuw,
B3aUMOJICHCTBHUE kene3a ¢ pacTBopoM cost Meau (1), n3yuenne crmocoboB paszeneHus cMeceil: ¢ TOMOIIBIO MarHuTa,
¢unbTpOBaHKe, BHIIApUBAHKE, TUCTUILIALUS, XpoMaTorpadus, NpoBeieHHe OYUCTKU TOBApEHHON CONU, HAOI0IeHUe 1
OIMCaHUE PE3yIbTATOB IIPOBEIEHUS OIbITA, HIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3AaHNE MOJIEIIEH MOJIEKYJI
(IapocTepKHEBBIX).

BasxuHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB




Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaoponx — aneMeHT U npocroe BemecTBo. Haxoxaenue kuciaoponaa B
npupoje, (uU3MUeCKue W XUMHUYECKue cBoiicTBa (peakmmu ropeHus). Okcunbl. [Ipumenenne kucimopoma. CrocoObr
MIOJIyYEeHHUsl KUCIIOPOJia B J1abopaTopuu U npoMbinuieHHocTd. KpyroBopot kuciopona B npupoze. O30H — aJljIoTponHas
MoIUGUKALMS KUCIOPOAA.

TeroBoit 3hdekT XMMUYECKOl peakuy, TePMOXUMHUECKUE YpaBHEHHs, 9K30- M SHIOTEPMUYECKUE PEAKIUH.
TorumBo: yrons U MeTaH. 3arpsa3HeHUE BO3/1yXa, YCUIICHHE TApHUKOBOTO 3((ekra, pazpyiieHne 030HOBOTO CIOSI.

Bonopon — anement u mpocroe BemecTBo. HaxoxneHue Bogopoja B Ipupoje, (pU3NYecKHe M XUMHUYECKHUE
CBOMWCTBA, IPUMEHEHHE, CIIOCO0BbI NomydeHus. Kucinotsl u conu.

Mousipablii 00BEM ra3oB. PacuéTel 10 XUMUYECKUM YpaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBoputenb. PactBopsl. HachlllieHHbIE U HEHACHIILIEHHBIE PACTBOPBHI.
PactBopruMocCTs BelecTs B Bojie. MaccoBas 10J1s1 BeniecTBa B pacTBope. XMMHUYECKHE cBOMCTBa BoJbl. OcHoBaHus. Ponb
pacTBOpPOB B MPUPOJE U B KU3HU 4esloBeKa. KpyroBopoT Bozbl B mpupoze. 3arpsa3HeHUe NpUpPOAHBIX BoA. OxpaHa U
OYHUCTKA IPUPOJIHBIX BOJI.

Knaccudpukanus ©Heopranmveckux coeamaeHuid. Okcunbl. Kraccudukamuss OKCHAOB:  cojeo0Opasyromme
(OCHOBHBIE, KUCIIOTHBIE, aM{(OTepHbIe) U HecosieoOpasyromue. Homenknatypa okcuioB. Puszndyeckue U XUMHUYECKUE
cBolicTBa OKCUIOB. [losryueHne okCcumoB.

OcnoBanust. Kiaccudukanus ocHOBaHUWil: MIENOYM M HEPACTBOPUMBIE OCHOBaHMs. HoMEHKIaTypa OCHOBaHUIA.
Du3NYECKNEe U XMMUYECKUE CBOMCTBAa OCHOBaHUH. [lonydyeHrne ocHOBaHMIA.

Kucnorsl. Knaccudukamus kucnor. Homenkiatypa kucinor. @u3nueckue U XMMUYECKHE CBOMCTBA KHUCIOT. Psin
aktuBHOcTH MeTasuioB H. H. bekerosa. [lonyyenue kuciuor.

Conu. Homenkunarypa coneil. @u3nueckue U XuMudeckue cBoicTna coseil. [lonydenue coneil.

I'enernueckas cBsA3b MEXAY KjacCaMM HEOPraHMYECKUX COETUHEHUH.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpeeNieHHE COAEp)KaHUS KHCIOpOAa B BO3AyXe, IMOJIy4eHHE, COOMpaHHe, paclo3HaBaHHE U
U3yueHHe CBOMCTB KUCIOPOJa, HAONIOJIEHHE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJOM M YCIOBHS BO3HUKHOBEHHS U
MpeKpaleHusi ropeHus (moskapa), O3HAKOMJIEHHE C o0O0pasllaMHd OKCHUJIOB U OIMCAaHHE HUX CBOMCTB, MOJy4YeHHE,
coOupaHue, pacrio3HaBaHHe U U3y4YeHHUE CBOMCTB BOJIOpoa (TOpeHue), B3auMoielicTBre Bojopoaa ¢ okcuaom meau (1)
(BO3MOXXHO MCIIOJIb30BaHKE BUAEOMATEPUAIOB), HAOMIOeHHE 00pa3lloB BEIIECTB KOJUYECTBOM | MOJIb, HCCIEIOBAHNE
0CcOOEHHOCTEeH pacTBOPEHUs BELIECTB C PA3IMYHOM PACTBOPUMOCTHIO, NMPHUTOTOBJIEHUE PACTBOPOB C ONpeAETIEHHOM
MacCcOBOM J10JIel pacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBHE BOJABI C MeTaJlyIaMH (HaTpueM M KajblueM) (BO3MOXKHO
HCIOJIb30BaHNWE BHUJEOMATEpPHANIOB), HCCIIEOBAaHUE OO0pa3lOB HEOPraHMYECKUX BEIIECTB pa3JIUYHBIX KIJIACCOB,
HaOJI0ICHNEe W3MEHEHHs OKPAacKH MHJIMKATOPOB B PAaCTBOpaxX KHCJIOT U LIeNoYel, U3ydeHne B3auMOJAEHCTBHS OKCHIA
Meau (II) ¢ pacTBopoM cepHOI KMCIIOTBI, KUCJIOT C METaJNIaMH, peakUuil HENTpaau3aluuy, MoJydYeHUE HEPACTBOPUMBIX




OCHOBAaHMH, BBITECHEHHE OJHOIO METa/ljla JAPYTHM M3 PacTBOpa COJH, PELIEHUE DKCIICPUMEHTAIBHBIX 3aJad II0 TEME
«Baxnennme Ki1acchl HECOPraHUYECKUX COCIUHEHUINY.

IMepuonuyeckuii 3akon u Ilepuognueckas cucrema xumuueckux 3jemenToB . U. MengeneeBa. CtpoeHue
aToMOB. XMMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKM KJIACCH(PUKAIMKM XUMHYECKUX 3JIeMEHTOB. IloHsATHE O Tpymmax CXOAHBIX D3JIEMEHTOB
(IIesIouHBIC U MIEIOYHO3EMEIIbHBIE METAIUIbI, TAJIOT€HBl, HHEPTHBIE ra3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM(pOoTepHbIE
OKCHJIBI U TUAPOKCHUBI.

[lepuonuueckuii  3akoH. Ilepmoamueckass cucrema xumuyeckux aaementoB [l WM. Mengeneesa.
Kopotkomnepuonnass u miuHHONEpHoAHas ¢opmbl Ilepuonndeckoit cucrembl XuMu4eckux dnemeHTtoB J[. M.
Menpeneesa. Ileproasl u rpynmnsl. @U3NYECKHU CMBICI IOPSAAKOBOIO HOMEpa, HOMEPOB IIEPHO/1A U IPYIIIBI 2JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX szep. M3oronsl. DnekTpoHbl. CTpoeHHEe 3JEKTPOHHBIX 000JI0YEK aTOMOB
nepBblx 20 xummuueckux snemeHToB Ilepuoanueckoit cucremel JI. M. MenneneeBa. XapakTepucTMKa XUMHUYECKOTO
3JIEMEHTA MO ero nonoxeHuro B [lepuoguueckoii cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHMsI paJuyca aTOMOB XHMMHYECKHX AJIEMEHTOB, META/UNIMYECKUX WU HEMETAJUIMYECKUX
CBOICTB I10 TPYIIIaM U IIEPUOJIAM.

3nauenue [lepuonudeckoro 3akoHa u lleproanueckoil cuCTEMbl XUMUYECKHUX 3JIEMEHTOB [UISl Pa3BUTHS HAyKU U
npaktuku. J[. 1. MenaeneeB — y4€HbIN U IpaKJaHUH.

Xumunyeckasi cBsi3b. KoBaneHTHast (HOJsipHAsi M HEMOJIAPHAs) CBA3b. ODJEKTPOOTPULATEIIBHOCTh XUMHUYECKHUX
a1eMeHTOB. MloHHas CBSA3b.

Crenenp okucnenus. OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE peakuMu. [Ipoleccel OKHCIEHUS U BOCCTaHOBIIEHUS.
OxucanTenu 1 BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3yueHne o0pas1oB BEIIECTB METANIOB U HEMETAIJIOB, B3aUMOJICHCTBHE THAPOKCH/IA IIMHKA C pACTBOPAMHU KUCIIOT
U LIEJIOYEH, TPOBEIECHUE ONBITOB, MIUTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue,
PEaKIMU Pa3I0KEHHsI, COSMHEHUS).

Meostcnpeomemnwie ceasu

Peanusanus MeXINpeaMETHBIX CBSA3€M NPU M3YYEHUM XUMHUHU B § KIIACCE OCYIIECTBIIAECTCS 4epe3 HCIOIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK M MOHATUH, SBJSAIOMIMXCS CUCTEMHBIMH JUIS OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAyYyHblE€ TIOHATHS: HAy4yHBIH (akT, THUIOTe3a, TEOpus, 3aKOH, AaHaJIW3, CHHTE3,
KJ1accupuKalys, IepuoAUYHOCTb, HAOII0JCHIE, SKCIIEPUMEHT, MOJIEIMPOBaHHE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuka: mMartepus, aroM, NIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, W30TOIbI, PaJIUOAKTUBHOCTb, MOJIEKYJa,
AJIEKTPUUECKUI 3apsi, BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (pU3HuecKue BeTMUNHbI, € TUHHUIIbI




M3MEpEeHUs, KOCMOC, IIaHeThl, 3BE3/1b1, COHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaNbl, TOPHbIE MOPOJBI, MOJIE3HBIE MCKOMAEeMbIe, TOIUIMBO, BOJHBIE
peCypCBhl.

9 KJIACC

BenecTtBo u XUuMHYeCKasi peaKkiusi

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrema xumudeckux 3yemeHToB /. 1. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPHOJOB, KaNMs, KalbLMs M HUX
COCJIMHEHUI B COOTBETCTBUH C TIOJIOKEHUEM 3JIEMEHTOB B [leproqudeckoii CUCTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHre BemIECTBA: BHJBI XHUMHYECKOW CBS3W. THITBI KPUCTALIMYECKHX PEMIETOK, 3aBUCHMOCTH CBOHCTB
BEIIECTBA OT THIA KPUCTALTUYECKON PEIIETKY U BUa XUMHUUECKON CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XMMUYECKHE CBOICTBA BEHIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaccaM HEOPTaHMUYECKUX COSAMHCHUN, TCHETUYECKAs CBSI3b HEOPTAaHMUECKUX BEIICCTB.

Krnaccudukanus XUMHYECKHX PEAKIIHA 110 PA3IMIHBIM ITpH3HaKaM (TI0 YHCITy U COCTaBYy YYACTBYIOIIMX B PEAKITUH
BEIIECTB, MO TEIIOBOMY 3P EKTy, IO U3BMEHEHHUIO CTETIEHEH OKHCIECHUS XUMHUYECKHX 3JIEMEHTOB, IO 0OPaTUMOCTH, IO
YUYaCTHIO KaTaiau3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHHUSI.

[TonsiTHIE O CKOPOCTH XMMHUYECKOH peakiuu. [ToHsTHEe 00 0OpAaTUMBIX M HEOOPATUMBIX XUMHUYCCKUX PEaAKIIHSIX.
[ToHsITHE O TOMOTEHHBIX M TETEPOTEHHBIX peakmusx. [loHsTue o karanm3e. [lOHATHE O XMMHYECKOM PaBHOBECHH.
@DaKTOpHI, BIUSIOUINE HA CKOPOCTh XUMUYECKON PEAKIIUU U MOJO0KEHHE XMMHUECKOTO PABHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE — pPEAKLMU, JJIEKTPOHHBIM OajaHC  OKHCIUTENIbHO-BOCCTAHOBUTEIBHOM
peakimu. CocCTaBJICHWE YpaBHEHUH OKHCIMTEIHLHO-BOCCTAHOBHTEIBHBIX pEAKIUHA C WCIOJIh30BAaHUEM METOJa
3JIEKTPOHHOTO OajaHca.

Teopust >MEKTPOTUTHUECKON AMCCOIMAIMHA. DIEKTPOIUTHI U HEDNEKTPOJIUTHl. KaTHOHBI, aHHOHBL. MexaHu3Mm
JUCCOIIMAIIMN BEIECTB C Pa3NUYHBIMU BHJIaMU XuUMHUYeckod cBsizu. CtemeHp auccoruarnuu. CuiabHbIE W Cia0ble
ANEKTPOJIUTHI.

Peaknmm woHHOTO OOMEHa. YCIIOBHUS MPOTEKAHMS PEaKIMi MOHHOTO OOMEHa, TOJHBIC M COKpAIIEHHBIC WOHHBIC
ypaBHeHUs peaknuii. CBOWCTBAa KHUCIOT, OCHOBAaHWW W COJIeH B CBETE MPEACTaBICHUN OO0 AICKTPOTUTHUECKOMN
nucconuanui. KadecTBeHHbIe peakiiuu Ha HOHBL. [loHATHE 0 THApPOTU3E COeH.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHUE C MOJICISIMA KPHUCTAUTMISCKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAVIOB M HEMETAJUIOB
(rpadbuta M ammasa), CIOXKHBIX BEIIECTB (XJOpUIA HATpPHsI), WCCIEAOBAHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOU
pEeaKiuy OT BO3ACUCTBUS PA3NUYHBIX (PAKTOPOB, UCCIECTOBAHHE SJICKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, Mpollecca
JUCCOIUAIIMN KHUCIIOT, IIEJOYed W coJiell (BO3MOXHO HCIOJB30BaHHUE BHUACO MATEPUANIOB), MPOBEACHUE OIBITOB,




WUTIOCTPUPYIOIINX TPU3HAKKA MPOTEKaHWs peakuii HOHHOro oOMeHa (oOpa3oBaHue oOcajka, BBIJACICHHE Tra3a,
o0pa3oBaHHe BOJbI), ONBITOB, WUTIOCTPUPYIOMIUX MPHUMEPHl OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN (TOpeHue,
peaKuuu pa3ioxKeHHs, COEAMHEHUS ), PACTIO3HaBAHNE HEOPTraHMYECKHUX BEUIECTB C IOMOIIbIO KAYECTBEHHBIX PEAKIINI Ha
VOHBI, PEIICHUE 3KCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtayibl M MX coeIMHEHUSA

OOmast xapakTtepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOCHHS aTOMOB, XapaKTEPHbIE CTEICHU OKHUCIICHHS.
Crpoenue u (pu3MyecKkre CBOICTBA MPOCTHIX BEIIECTB — TrajOreHOB. XHUMHUYECKHE CBONCTBA Ha MpHUMepe XJopa
(B3auMoielicTBUE ¢ METaJlJIaMH, HEMETaJUIaMH, 1iejoyamu). XiopoBoaopod. ComsiHas KHCIOTa, XUMUYECKHE CBOICTBa,
[oJIyueHue, npuMeHeHue. JleiicTBue XJjiopa M XJIOpPOBOAOPOJA Ha OpPraHu3M uejloBeka. BakHeliue XJopuibl U UX
HaXO0XJIEHHUE B IPUPO/IE.

O6mass xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTepHbIE CTENEHU
okucienusa. Ctpoenue u (puU3NUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJUIOTPOIHbIE MOAU(DUKAIIIH
KHCJIOpOJIa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTpOCHHE, (PU3WUYECKHE M XMMHYECKHUE CBOMCTBA.
OKcubl cepbl Kak MPeJCTaBUTENN KACIOTHBIX OKCHIOB. CepHas KHCI0Ta, PU3NUECKUe U XUMHUYECKHE CBOICTBa (001mume
KaK IMpeACTaBUTENs KJlacca KHUCIOT U crenuduyeckue). XMMHUUYECKHE PEaKIMH, JIeKAIIHNe B OCHOBE MPOMBINIJICHHOTO
criocoba monyueHus cepHoi KucioTel. [Ipumenenue cepHoit kucnoThl. Cou CEpHOI KUCIOTHI, KAYECTBEHHAS PEaKIUs
Ha cynbdar-noH. HaxoxneHue cepsl M €€ COCTUHEHHUH B MpPUPOZAE. XUMHUECKOE 3arps3HEHUE OKPYKAFOIIEH Cpeibl
COEIMHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/4yXa U BOJOEMOB), CIIOCOOBI €r0 NMpeA0TBPaIlEeHNUS.

OOmiast xapakTepuCTHKa »JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHH
OKHCIIeHHs. A30T, paclpoCcTpaHeHUe B MpUpoJe, pu3ndYeckue U XUMHUeckue cBoiictBa. Kpyrosopor asora B npupoze.
AMMuak, ero (usnueckue U XMMHYECKHE CBOMCTBA, MOJydeHHe U npumeHeHue. Coiau aMMOHUS, UX (QU3UYECKHE U
XMMHYECKHE CBOMCTBA, NMpUMeHeHHne. KadecTBeHHasl peakiusi Ha MOHbI aMMOHHMS. A30THasg KHUCIJIOTa, €€ MOJIyYeHHUeE,
¢usnyeckre 1 XUMHUYECKUE CBOICTBa (00IIMe Kak MpeAcTaBUTENs Kilacca KUCIOT U crenuduueckue). Mcmnonb3oBanue
HUTPATOB U COJIEH aMMOHMs B KadeCTBE MMHEPAJbHBIX yIO0OpeHHH. XHMMHUYECKOe 3arps3HEHHE OKpYKaIoIIeH Cpeibl
COEMHEHUSIMH a30Ta (KUCJIOTHBIE JOXKIH, 3arpsi3HEHHE BO3JyXa, MOYBBI U BOAOEMOB). dDocdop, alIOTPOMHbIE
Mmoaudukamuu ¢docdopa, dusmdeckue W xumudeckue cpoictBa. Oxcua docdopa (V) u dochopnas kwucnora,
(bu3MYecKre U XUMUYECKHE CBOMCTRA, mosryueHue. Mcnonb3oBanue ¢pochaTtoB B KauecTBE MHHEPATBHBIX YI0OPEHUH.

OOmast xapaktepuctuka 3yneMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOSHHMsSI aTOMOB, XapaKTE€pPHBIC CTENEHH
OKHCIICHHUs. YTJepoJ, aUIOTPONHbIE MOAU(UKAIMKN, pPACHPOCTpaHEHHWE B MpHUpoJe, (U3NYECKHEe M XUMHYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepona B npupoje. Okcuasl yriepoaa, ux Gpu3nyecKkue 1 XuMHYEeCKHe CBOMCTBA,
JeicTBHE Ha KUBbIE OPraHU3MBbl, MOJy4YE€HUE W TNPUMEHEHHE. DKOJIOTWYECKHE MPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoza (IV), runoresa rio6anbHOr0 MOTEIUIEHUS KIMMaTa, MApHUKOBBIA 3G ¢deKT. YronbHas KUCIOTa U €€ CONu, UX
¢usnyeckue M XUMHUECKHE CBOWCTBA, NMOJYYCHHE W TpHMeHeHHe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBL




Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KaK O COEIMHEHUSAX yriaepoaa (MeTaH, 3TaH, dTUJIEH,
alleTUJICH, 3TaHOJI, TIUIEpPUH, YKCycHas Kuciora). [IpupoaHble MCTOYHHKHU YTIIEBOAOPOJOB (Yrojib, MPUPOAHBIN Ta3,
He(Th), MPOAYKTHI UX TIepepadOTKH (OEH3MH), UX POJIb B OBITY M TPOMBINTUICHHOCTH. [IoHATHE 0 OMOJIOTHYECKH BaXKHBIX
BEIIECTBAX: )XHMpax, O€JKax, yrieBoJaXx — U MX POJU B XKHM3HH YeJOBeKa. MaTepualbHOE €IWHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnyeckue M XHMHUYECKUE CBOMCTBa, MojiyueHue U mnpumeHeHue. CoequMHEHHS KPEMHUS B
npupoae. O6mue npeacrapiaeHus o0 okcuae kpemuus (IV) u kpemuueBoii kucinote. CHUIMKAThI, UX UCIOJIB30BAHUE B
OBITY, B IPOMBIIIICHHOCTU. BaxkHeIne cTpouTenbHbIe MaTepHalibl: KEpaMuKa, CTEKIIO, IEMEHT, OETOH, kKele300eTOH.
[IpoGnembl 0€3011aCHOTO UCIIOJIB30BAHUSI CTPOUTENIBHBIX MaTEPUAIIOB B [IOBCETHEBHOM KU3HU.

Xumuueckuii 3xcnepumenm:

M3y4YeHHe o0pa30B HEOPTraHMUECKUX BEIIECTB, CBOWCTB COJSHOW KUCIOTHI, MPOBEACHUE KaYECTBEHHBIX PEaKIuil
Ha XJIOPUA-WOHBI W HAOIOJCHHE TNPU3HAKOB MX TNPOTEKAHUS, OMBITHI, OTPAKAIOMIME (U3UYECKUE U XUMHUYECKHE
CBOMCTBA TaJIOTEHOB M UX COEIMHEHUH (BO3MOXHO HCIOJb30BaHUE BUAEOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliamMu
XJIOPUIOB (TAJIOT€HUIOB), O3HAKOMJIGHHE C oO0pa3lamMu cepbl U e€ COeAMHEHUSMHU (BO3MOYKHO HCIIOIb30BaHHE
BUJICOMATEPHANIOB), HAOJIIOJCHHE TMpolecca OOYIIIMBaHUSA caxapa MOJ ACHCTBHEM KOHIICHTPUPOBAHHON CEpHOI
KHMCJIOTBI, U3yUYE€HUE XUMHUYECKHX CBOMCTB pa30aBJIEHHON CEpHON KHUCIOTHI, NPOBEACHUE KAUECTBEHHON pEaKIMH Ha
cyib(haT-uoH M HaONI0/IeHNEe TIpU3HaKa €€ MPOTeKaHUs, 03HaKOMJIEHHE ¢ (PM3NYECKUMH CBOMCTBaMU a30Ta, ¢pocdopa u
UX COEIMHEHUH (BO3MOXHO MCIIOJB30BaHHE BHAEOMATEepHaioB), oOpa3namMu a30THBIX U (ocOpHBIX yHOOpeHMIA,
MoJly4eHue, coOMpaHue, pacrio3HaBaHUE M HM3Y4YE€HUE CBOMCTB aMMHUaka, MIPOBEAECHUE KAYECTBEHHBIX PEaKIMi Ha MOH
aMMOHUA M ¢GocdaT-uOH U H3Y4YEHHME INPU3HAKOB HMX IMPOTEKaHMs, B3aWMOJEWCTBHE KOHIIEHTPUPOBAHHOW a30THOM
KHCIIOTBI C MEJbI0 (BO3MOYKHO HCIIOJIb30BAHHWE BUIEOMATEPHUATIOB), U3YUYEHHE MOJIENEH KPUCTAIIUYECKUX PEIIETOK
anMmasa, rpadura, QysiepeHa, 03HaKOMJIEHHE C IPOLECCOM aJCOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yIJI€M U yCTPOMCTBOM IPOTHBOrasa, MojyuyeHue, coOupaHue, paclo3HaBaHUE U U3y4EHHME CBOICTB YIJIEKMCIIOTO rasa,
MPOBE/ICHNE KAUYECTBEHHBIX pEaKUMi Ha KapOOHAT M CHJIMKAaT-MOHBl M M3yYeHHE NPU3HAKOB HUX MPOTEKaHMS,
O3HAaKOMJIEHHE C TPOAYKLIHMEH CHIMKATHON MPOMBIIIJICHHOCTH, PEIIEHWE SKCIEPUMEHTAIBHBIX 33Jad 10 TeMe
«BaxHeinme HeMeTaubl U UX COCIUHECHUS».

Metabl M UX COeIMHEHHS

OOmiast XapaKTepuUCTHKa XUMHUYECKUX 3JEMEHTOB — METAJJIOB Ha OCHOBAHMM MX MoJjiokeHHs B Ilepmomuueckoit
cucreme xumuueckux nemenToB J[. . MenneneeBa u ctpoenust aromoB. CTpoeHne MeTauioB. MeTaiinueckas CBsI3b U
MeTaJlJIM4YecKasi KpUCTalInyeckass pemérka. OJEKTPOXUMHYECKMM psii HampsokeHud MertamioB. Pdusnueckue Hu
XHUMHYeCKHe cBoicTBa MeTamuioB. O0mue crnocoObl moaydeHus MeTayuioB. [IoHsATHE 0 KOPPO3UU METANIOB, OCHOBHBIE
CIOCOOBI 3aIUTHl UX OT Koppo3uu. CraBwl (CTajb, YyryH, AIOPATIOMHHHMMA, OpOH3a) M MX NMpPUMEHEHHE B OBITY U




MPOMBIILIIICHHOCTH.

[[lenounsle metTamibl: nojoxkeHue B llepuoandeckoi cucreme xumuueckux siemeHToB . M. Menneneesa,
CTpOCHHE MX aTOMOB, HaXOXKJeHHE B mpupojae. PuznyecKkue U XMMHUUECKHE CBOWCTBA (HA MpHUMEpPEe HATPUS U Kajus).
Oxkcuabl M THAPOKCUBI HATpUs U Kanud. [I[puMeHeHrne menoyHbpIX METauIOB U UX COEIMHEHUM.

[[lenoyHo3eMenpHbBIE METAUIBI MArHUM W KaJIbLUW: MOJIOXKEHHE B llepuogmyeckoil cuUCTEME XHUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa, CTpOEHUE UX aTOMOB, HaxOoxAeHUE B npupoje. Gu3znueckue 1 XMMHYECKUE CBOMCTBA
Mariusi ¥ Kaiblus. BaxHelme coequHEeHHs] Kanblus (OKCHUJ, TUAPOKCUI, coiH). JKECTKOCTh BOIBI U CIOCOOBI e
YCTpaHEHHUS.

AmomMuHuii: nonoxxkenue B llepuoanueckoil cucreme xumuueckux snemeHtoB Jl. M. MenneneeBa, ctpoeHue
aToMa, HaxoXJeHue B npupoje. Ousndyeckue U XMMUYECKUE CBOMCTBA alfoMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHAA U
TUAPOKCH/IA ATFOMUHHSL.

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuyeckux snementoB Jl. 1. MenneneeBa, cTpoeHue aroma,
HaxoXKJieHue B mpupoje. Ousznueckre U XUMHYECKUE CBOMCTBA kene3a. Okcubl, ruapokcuasl U conu xkenesa (1) u
xenesa (I1I), ux cocras, cBOCTBa U TOJyUYECHHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJIGHHE C O0pa3llaMl METajuIOB U CIUIaBOB, UX (PU3UYECKHMMH CBOWCTBAMH, H3yU€HHUE Pe3yJbTaTOB
KOPPO3UHU METANIOB (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPHAIIOB), 0COOEHHOCTEN B3aUMOCHCTBUS OKCH/Ia KAJIBIIUS U
HaTpusi C BOJIOM (BO3MOXKHO HCIIOJIb30BAaHWE BUIECOMATEPUATIOB), HMCCIEJOBAHUE CBOMCTB >KECTKOM BOJBI, MpoIecca
TOpPEeHHS Kelle3a B KUCIOopoJie (BO3MOKHO MCIOIB30BaHUE BUJCOMATEPHANIOB), MPU3HAKOB MPOTEKAHHS KauyeCTBEHHBIX
peakiuii Ha MOHBI: MarHus, KaJabIus, allOMUHNA, ITMHKA, sxkene3a (I1) u sxenesza (I1I), meau (II), nabmronenue u onvucanue
MPOIIECCOB OKPAITMBAHMS TJIAMEHH MOHAMU HATPHSsl, Kalusl U KalblKsg (BO3MOXKHO HCIOJB30BaHUE BUICOMATEPUATIOB),
uccaeoBaHue aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHMS U THUAPOKCHAA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX
3a1a4 no TeMe «BakHeillne MeTamibl U UX COCTUHEHUS.

XuMus M OKpy:KamoLas cpeaa

BemiectBa u MaTepuaiibl B MOBCETHEBHOM KU3HM YelloBeKa. be3onacHoe MCMoIb30BaHUE BEIIECTB U XUMHUECKUX
peakmuii B 0bITy. [IepBasi TOMOIIs TPH XUMHUECKUX 0XKOTaX M OTPaBICHUSX.

XUMHYECKOE 3arps3HEHUE OKpYXKaroIled cpeapl (IpeaeibHasi JOMyCTUMAas KOHIICHTpAIMs BEIIECTB, Jajiee —
[TJK). Ponbs XuMuu B pelIeHUH SKOJIOTHYECKUX TPoOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasoB MaTepruaoB (CTEKIIO, CIIaBbl METAJIJIOB, TIOJUMEPHBIC MAaTEPHUAITB).

Meostcnpeomemnuwie ceasu

Peanuzaiust MeXIpeaMETHBIX CBSI3€M MPU M3YYEHUU XUMHUHU B 9 Kilacce OCYILIECTBIIAETCS 4Yepe3 MCIOIb30BaHUE
KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATUH, SBISIOMIUXCS CUCTEMHBIMU JJISl OTACIBHBIX MPEIMETOB




PECYPCHI.

buonorus:

€CTECTBEHHO-HAYYHOTO LIUKJIA.
OOmue ecTeCTBEHHO-HAy4YHbIE MOHATHUS:
Ki1accuuKanus, MEPUOANYHOCTh, HAONIOACHHE, JKCICPHMEHT, MOJCIUPOBAaHHE, W3MEPEHHE, MOJEIb, SBICHUE,
HapHUKOBBIN 3 PEKT, TEXHOJIOTHsI, MATEPUATIBL.
dusuka: Marepus, aToM, 3JCKTPOH, NMPOTOH, HEHTPOH, MOH, HYKIIWJ, W30TOIbI, PaJldOaKTHBHOCTb, MOJICKYJA,
ANIEKTPUYCCKUIA 3apsij, TPOBOJHHMKH, IIOJYIIPOBOJHUKU, IHIICKTPUKU, (DOTOIJIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHME BEILECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KPHUCTAUIMYECKas PEMIETKA, CIUIABBI, (H3HYECKHUE
BEJIMYHMHBI, CIMHHUIIBI H3MEPEHHUS, KOCMHYECKOE IIPOCTPAHCTBO, IUTaHEThI, 3BE3/1b1, COJIHIIE.
dboTocuHTE3, IBIXAHUE,
MaKpO3JIEMEHTBI, IIUTATEIbHBIC BEIICCTRA.
[eorpadus: atmochepa, ruapocdepa, MHUHEpAIb, TOPHBIC MOPOJBI, MMOJE3HBIC MCKOMAEMbIE, TOILIMBO, BOIHBIC

HAYYHBIH  (axT,

ounocdepa, 3KOcHCTEMA,

THIIOTE3A,

3aKOH, TCOpHs, aHAJIU3, CHUHTE3,

MHUHEpaJIbHbIE YAO0OpEHHsI, MHKpPO3JIEMEHTHI,

TemaTnueckoe uraHupoBaHUe Kypca y4eOHOTo peaMeTa o XuMuH 8-9 kiaccel pa3paboTaHo ¢ ydyeToM pabodeii mporpaMMbl BOCTIUTAHHS.

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KITIACC
KosmmmuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM K n DJleKTpoHHbIe (LM (poBbIE)
n/n NPOrpamMMbl Bcero OHTPOALHbIE PaKTHHecKne o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XUMHYECKHE NOHATHS
Xumust — BaxkHasi 00J1aCTh
11 €CTECTBO3HAHMS U IPAKTUYECKOU ) 2 Bromuozexa LIOK
: b https://m.edsoo.ru/7f41837¢c
JESITEIBHOCTH YEJIOBEKA
bu6mmorexa [IOK
1.2 BemecTBa 1 XuMHUECKHE peakuun 15 1 https://m.edsoo.ru/7f41837¢
Hroro o pasneny 20
Paspnen 2. BaxkHeiume npeacTaBuTe/ M HCOPraHMYEeCKUX BelecTB
21 Boznyx. Kucnopon. [lonsitue 06 6 bu6nmoreka [JOK
' OKCHUIaX https://m.edso0o.ru/7f41837c
29 Bonopoa.Ilonsarue o kucinorax u 8 1 bubnnorexa [JOK

COJIIX

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



https://m.edsoo.ru/7f41837c
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23 Boga. PactBopsl. [lousitue 06 5 1 1 bubmuoreka [JOK
OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 Bubnuoreka HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 30

Paznen 3. llepnonnyeckuii 3axkoH u [lepuoguyeckas cucrema xumnueckux 3jeMeHToB Jl. U. MenaeneeBa. CTpoeHne aToMOB. XUMHYeECKas
¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIUH

[Tepuonuueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
' XAMUYECKHX dieMeHToB /1. 1. https://m.edso0o.ru/7f41837c

MenneneeBa. CTpoeHne atoMma

XuMHuuecKas CBS3b.
3.2 OKUCIUTEILHO- 8
BOCCTAHOBHTEJIbHBIE PEAKIIMU

1 bubmuorexa [JOK
https://m.edso0.ru/7f41837c

bubmunorexa [JOK
Hroro no pasneny 15 https://m.edso0o.ru/7f41837c
bubmuorexa [JOK
PesepaHoc BpeMa 3 https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 5
[TPOT'PAMME
9 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ ——— Beero KOﬁHTpOJIl)HbIe HpﬁaKTuqecmle 06pa3oBaTeNLHbIE
padoThbI padoThbI pecype
Paspnen 1. BemecTBo 1 XuMu4ecKHe peakuu
[ToBTOpEeHue U yriydieHne 3HaHu| bubmuoreka [IOK
11 5 1 _
OCHOBHBIX Pa3/eioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bu6muoreka [JOK
' peakuun https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAsT JUCCOLUALIM. bubmuotexa [IOK
13 8 1 1 _
XHUMHYECKUE PEAKIIUN B PACTBOPAX https://m.edso00.ru/7f41a636
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Hroro no pazneny

17

Pa3gen 2. HemeTaaabl M HX COeIUHEHU S

21 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' sneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepuCcTUKa XUMHYECKUX
.. bubnunoreka LIOK
2.2 snemenToB VIA-rpynmet. Cepa u e 6 https://m.edso0.ru/7f41a636
COCAUHCHMS
OO0m1as XxapakTepuCcTUKa XUMHYECKHX
bubnunoreka LIOK
2.3 aneMeHTOB VA-Tpymimsl. A30T, Gpochop u ux 7 htts://m.edsoo.ru/ 7412636
COCOUHCHMS
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX
bubnunoreka LIOK
2.4 BHeMeHTvOB IVA-rpynner. Yraepon 8 https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSMHCHUS
Hroro mo pazneny 25
Paznen 3. Merajliibl M MX COeTMHEHMSI
. bubnunoreka LIOK
3.1 Obuwue cBoiicTa MeTaNLIOB 4 https://m.edso0.ru/7f41a636
. bubmmoteka IIOK
3.2 Baxneiiime Meramisl 1 UX COEIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro no pasneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
bu6nunorexa LIOK
4.1 BemectBa u MaTepuansl B )KM3HU YEJIOBEKa 3 httos://m.edsoo.ru/7f41a636
Hroro no pasneny 3
bubmmoteka IIOK
Pesepsroe Bpems 8 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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JOKYMEHT NOANMUCAH 3JEKTPOHHOHU NMOAIMUCHIO
HOJJIMHHOCTDb JOKYMEHTA INIOATBEPK/JEHA.

@ INPOBEPEHO B ITIPOI'PAMME KPUIITOAPM.
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