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[osicHuTeIbHASA 3aNIUCKA

PaGowass mporpamMma mTO XUMHH JJIi OCHOBHOHM IIKOJIBI COCTaBJICHA HAa OCHOBE
OyHIAMEHTALHOTO s/Ipa CojAepkaHusl o0mero odOpasoBanus u TpeOoBaHWiA K pe3yabTaTam
OCHOBHOTO 00mero o0Opa3oBaHUs, NPEICTAaBICHHBIX B DenepajabHbBIM TOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHIApTE OO0IEro 0Opa3oBaHMs BTOPOTO MOKOJEHHUS. B Hell yuuThIBaroTCs
OCHOBHBIC UJICH TIOJIOXKEHUS MPOrPaMMbl pa3BUTHS U (POPMHUPOBAHUST YHUBEPCATLHBIX YUCOHBIX
JeMCTBUH /17151 OCHOBHOTO 00IIEro 00pa3oBaHMs

XuMmusl, Kak OJJHa M3 OCHOBOIIOJIATAIOIIUX OOJIACTEH €CTECTBO3HAHUS, SIBISCTCS
HEOTHEMJIEMO 4YacThl0 00pa30BaHUSl UHIKOJBHUKOB. Ka/Iblii YENIOBEK IKUBET B MHpE
BEIIECTB, IO3TOMY OH JIOJDKEH HMETh OCHOBBI (DYHIAMEHTAIBHBIX 3HAHUW TI0 XHMHHU
(XUMHYECKas CHMBOJIMKA, XUMHUYCCKHUC IOHATHS, (AKTBI, OCHOBHBIC 3aKOHBI H TEOPHH),
MO3BOJISIONIME  BBIPA0OTaTh  MPEJACTABICHHS O  COCTaBE BEIIECTB, WX CTPOCHHH,
NPEBPALCHUSX, TPAKTUIECKOM HCIIOJIb30BaHUH, a TAKXKE 00 OMACHOCTH, KOTOPYIO OHHU MOTYT
npeAcCTaBisATh. V3yuas XHWMHUIO, Y4Yaliuecs Y3HAIOT O MaTepHabHOM EIMHCTBE BCEX
BEIIECTB OKPYXAIOIIEro MHpPa, 00yCIOBICHHOCTH CBOMCTB BEIIECTB HX COCTABOM M CTPOCHHEM,
MI03HABAEMOCTH M NPEJCKa3yeMOCTH XHMUYECCKHX sIBJICHHWHA. V3yueHue CBOWCTB BEINECTB U
UX MPEBPALCHHI CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHHS, a MPaKTHUecKas paboTa ¢
BellecTBaMH (J1aOOpaTOpHBIC ONBITHI) — TPYIOJIIOOHI0, aKKypaTHOCTH M coOpanHocTH. Ha
npUMepe XHMHUHM Yy4alllhecs IOJIy4aroT MPEICTaBICHUS O METOJaX MO3HAHMS, XapaKTePHBIX
JUTSL €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIIEHOM U TEOPETHUECKOM).

PaGouas mporpamma yueOHOTO Kypca o XUMHH I 8-9 KJIacCoB pa3paboTaHa Ha OCHOBE
®I'OC BTOpPOTO MOKOJICHHUS, Ha 06a3¢ TPOrpaMMbl OCHOBHOTO OOIIEero 0Opa3oBaHMs M0 XUMHUU
(6azoBbIii  ypoBeHb) u  aBropckoit mporpammbel  O.C. TI'abpumensna, A.B.Kymnosoii
[Iporpamma ocHOBHOTO 0O0mIero oOpa3zoBaHus 1O XUMHUH. 8-9 kmaccel. M: Ipoda, 2018 r.

JlaHHasi TporpaMMa KOHKPETH3UPYET COJepXKaHHe CTaHaapra, HaT paclpeleieHue
y4eOHBIX YacoB IO pasfeliaM Kypca, IOCIEI0BATEIbHOCTh M3YYCHHUS TEM U PAa3JENoOB C
y4€TOM MEXIIPEIMETHBIX W TPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOTrOo mpoliecca, BO3PACTHBIX
0COOEHHOCTEH yJaruxcst

OO01mme eI OCHOBHOTO 00111ero 00pa3oBaHus ¢ yueToM cnieupuku Kypca XuMHH

[lenu xuMu4eckoro obpa3zoBaHUs B OCHOBHOHM ILKOJIE (OPMYIMPYIOTCS Ha HECKOJIBKHX
YPOBHSIX: TJI00QJIEHOM, METaIPEAMETHOM, JINYHOCTHOM U TPEAMETHOM, Ha YPOBHE TpeOOBaHMIA
K pe3y/bTaTaM OCBOEHHS CO/AEPKaHUs MPEIMETHBIX TPOrPaMM.

OcHoBHOE o0rmiee oOpa3oBaHuE - BTOpas CTYIEHb 00mero oopasoBanus. OgHON u3
BOXHEHIIMX 3a/lad 3TOTO JTamna SBISIETCS IOATOTOBKA OOYYAIOIIMXCS K OCO3HAaHHOMY U
OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO M TMPOQecCHOHATBHOTO MyTH. OOyJaromuecs ITOJKHBI
HAY4YHUTHCS CAaMOCTOSITEJIbHO CTABUTh LIENTU M OMPEIENATh MYTH MX JOCTHXKEHUS, UCIIOJIb30BaTh
nprOOpPETEHHBI B MIKOJE ONBIT JAEATEIBHOCTH B PEAbHOW KH3HH, 32 paMKaMH Y4eOHOTO
nporecca.

Bonpmoit Bkiamg B JOCTHKEHHE STHUX 3a7ad OCHOBHOTO 0OIIero oOpa3oBaHMsI BHOCUT
U3y4eHHe XMMUHU, KOTOPOE MPU3BAHO 00ECIICUNTh:

e (opMuUpOBaHHE CHCTEMBI XUMHUYECKUX 3HAHWH KaK KOMITOHEHTA €CTECTBEHHO-HAYYHOM
KapTUHBI MUDA;

® Dpa3BUTHE JIMYHOCTH OOYYaIOIIMXCS, WX MHHTEIUIEKTYaJlbHOE U  HPABCTBEHHOE
COBEPIICHCTBOBaHWE, (OPMHPOBaHWE Y HHUX TYMAaHUCTHYECKHUX OTHOUICHUH W
HKOJIOTHUECKH 11eJIECO00Pa3HOT0 MOBEIEHUS B OBITY U TPYJOBOIl IEATETLHOCTH;

e BbIPa0OTKY MOHUMaHUS OOIIECTBEHHON NOTPEOHOCTH B Pa3BUTHU XUMHH, a TaKkKe
dbopMHpOBaHHE OTHOIICHUS K XUMHH Kak K BO3MOXHOW oOmactu Oymymiei
NPaKTUYECKOH J1eSTeNbHOCTH;

e (QopmupoBaHue ymeHui Oe3omacHOro oOpalleHHs C BEIIeCTBAMHU, HCIOJIb3YEMbIMU B
MMOBCETHEBHOW JKU3HU.

LlensiMu U3ydeHUs XUMUU B OCHOBHOM IIKOJI€ SIBJISIFOTCSL:



e (QopmupoBaHue y OOYYAIOIIMUXCS YMEHHS BHJIETh M IMOHUMATh IIEHHOCTh OOpa3OBaHUs,
3HAYMMOCTh XHMHYECKOTO 3HAaHUS Ui KaXJIOTO 4YelIOBEKa HE3aBUCUMO OT €ro
npodecCHOHANIBHON NEeSITENbHOCTH; YMECHUS pa3iauyarth (DakThl U OLICHKH, CPaBHUBAThH
OILICHOYHBIC BBIBOJIBI, BHJIETh HUX CBS3b C KPUTCPUSIMH OIICHOK U CBSI3b KPUTEPHUEB C
OTIpE/ICIEHHOW CHCTEMOW IEHHOCTEH, (popMynHpoBaTh U OOOCHOBHIBATH COOCTBEHHYIO
TIO3HIIUIO;

e (opmupoBaHue y 00ydaIOMUXCS IEIOCTHOTO MPEACTABICHUS O MUPE U POJU XHUMHH B
CO3JJaHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KApTHHBI MHpPA; YMEHHUS OOBSICHSTH
O0BEKTHI W TIPOIIECCHl OKPY)KAIOLICH JIEHCTBUTEIBHOCTH — MPUPOIHOM, COIMATIBHOM,
KYJIbTYPHOMU, TEXHUUECKON CPEJIbl, UCIIONB3Ys Ul 3TOTO0 XUMHUECKHE 3HAHUS;

e [pHOOpeTeHHE OOYYAIONIMMHUCS OIbITa PA3HOOOPA3HOW JEATEILHOCTH, MO3HAHHS U
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHTHOCTEH), HWMEIOIINX
YHUBEpPCAJIbHOE 3HAYCHUE JUIs PA3IMYHBIX BHJOB JACATCIBHOCTU: pEIICHHS MpoOIieMm,
NPUHATHS PEIICHHI, TTOMCKA, aHalu3a U 00pabOTKH MHPOPMALUU, KOMMYHHKATHBHBIX
HaBBIKOB, HAaBBIKOB HW3MEPEHUH, COTPYIHUYECTBA, OE30MIaCHOTO OOpamieHus: C
BEIIECTBAMH B MTOBCETHEBHOM JKU3HHU.

OO0mas xapakTepucTHKA y4e0HOro nmpeaMera « XuMushH»

B cootBerctBUM ¢ DenepalibHbIM TOCYAApCTBEHHBIM OOpa30BaTEIbHBIM CTaHAapTOM
OCHOBHOTO 001Iero o0pa3oBaHusl ydyaliudecs AODKHBI OBIAJAETh TAaKUMU MO3HABATEIbHBIMU
y4eOHBIMH JIEHCTBHAMH, KaK YMEHHE (POpPMYIMpOBaTh MpOOIEMy M TUIIOTE3Y, CTABUThH LEIU U
3aJa4uM, CTPOUTH IUIAHBI JOCTHIKCHHUS IIeJied W pelleHUs TMOCTaBICHHBIX 3ajad, MPOBOIUTH
SKCIICPUMCHT M Ha C€ro OCHOBC [ACJIaTb BbIBOJAbI W YMO3AKJIIOUCHUA, HNPCACTABIATH HX U
OTCTaMBaTh CBOIO TOYKY 3peHHs. Kpome 3Toro, ywammecs TOJKHBI OBIAJETh IpHUEMaMH,
CBA3aHHBIMU C OINPCACICHUCM HOHITHH: OrpaHM4MBaTh HX, OMNHUCBIBATH, XAPAKTCPU30BATHL U
cpaBHMBaTh. CieloBaTeNbHO, MPU U3YUYEHWU XUMHUU B OCHOBHOM IIIKOJIE y4alluecs MOJKHBI
OBJIAJICTH yT-I€6HI)IMI/I IIGﬁCTBH?IMH, MMO3BOJIAIOIIUMH UM JOCTUYb JIMYHOCTHBIX, IMPEAMCTHBIX U
MEeTaIpeIMETHbIX 00pa30BaTeIbHBIX PE3YIbTATOB.

[Ipennaraemass mporpamma I0 XUMHUHU pacKpblBaeT BKJIaJ Y4yeOHOro mpeaMmera B
JOCTIDKEHUE  IleJieil  OCHOBHOro  o0miero oOpa3oBaHUST UM OMNpelenseT  BaXkHEHIMe
coJiepKaTebHbIC TMHUN TPEaMETa:

®  «BEIIECTBO» — 3HAHMS O COCTaBE U CTPOCHUH BELIECTB, MX BAXKHEHIINX (PU3NUECKUX U

XUMHUYECKHX CBOMCTBaX, OMOJIOrMUECKOM JCHCTBUH;

® «XMMHYECKas peaklMs» — 3HAHUS O IPEBPAIICHUSIX OJHUX BEUIECTB B Jpyrue, o0

YCII0OBUAX, B KOTOPBIX MPOABIAIOTCA XHUMHYCCKHC CBOMCTBA BCIIECTB, crocobax

yIpaBIeHUS] XUMUYECKUMU TPOIECCAMU;

¢ (MPHUMCEHCHUC BCUICCTB)» — 3HAHUA U OIIBIT HpaKTH‘{CCKOfI JACATCIBbHOCTHU C BE€IIICCTBAMU,

KOTOphle Haubojiee 4YacTo YHOTpeOJSIoTCS B IOBCEIHEBHOM KHU3HHU, IIMPOKO

UCTIOJIb3YIOTCS B IPOMBIIIUIEHHOCTH, CEJIBCKOM XO351IICTBE, Ha TPAHCIIOPTE;

® (GI3BIK XUMHUHN» — OIICPUPOBAHUC CUCTEMOH BAKHEUIINX XUMHUUYECKUX HOHSITI/IfI, 3HAHUC

XUMHYECKOW HOMEHKJIATyphl, T.€. MX Ha3BaHUS (B TOM 4YHCIE€ M TpPUBHAIBHBIE),

BJIQJICHUE XUMHUYECKOW CHMBOJIMKOW (XUMHYECKUMU (GopMyrIamMu M ypaBHEHUSIMH), a

TaKkKe TpaBwia TepeBoja WH(GOPMAIMKU C E€CTECTBEHHOTO SI3bIKa Ha SI3BIK XUMHUU U

obpaTHo.

[Ipu otbope coaepkaHMs, KOHKPETHU3UPYIOLIETO NPOrpaMMy, YUHUTHIBAIOCh, UYTO TIeEpes
o0muM 00pazoBaHMEM HE CTOUT 3ajgada NMpo(ecCHOHAIBHOW MOArOTOBKU O0ydYaroummxcs. ITo
OTIPENIENUIIO TOCTPOCHUE Kypca KaK OOMIEKYJIbTYPHOTO, HAIpPaBJICHHOTO, IMPEXKAE BCETO Ha
dopMHpoBaHHE M pa3BUTHE HHTEpeca K M3YyYEHHIO XUMHMHU. YUYTeHa OCHOBHAs OCOOEHHOCTh
MOJIPOCTKOBOTO BO3pacTa — HAYall0 Mepexojia OT JETCTBa K B3POCIOCTH, KOTOPBIA XapakTe-
pHU3yeTcsl pa3BUTHEM MTO3HABATEIBHOM cephbl.

Ha »otame ocHoBHOTO o0Omero cpemHero oOpa3oBaHHS TMPOUCXOJUT  BKIIIOUYEHHUE
o0yyaromuxcst B TPOEKTHYIO U HCCIENOBATEIbCKYIO JAEATEeIbHOCTb, OCHOBY KOTOPOM



COCTaBJISIIOT TaKWE YHUBEPCAIbHbIC yueOHbIe IEHCTBUA, KaK YMEHUE BUACTH MPOOJIEMBbI, CTABUTh
BONPOCHI, KiaccuduuupoBarb, HaOMOIaTh, MPOBOAUTH HKCIEPUMEHT, J€laTh BBIBOJIBI U
YMO3aKJIIOUEHUs, OOBACHAThH, JIOKa3blBaTh, 3AIIMIIATE CBOM WJCH, JaBaTh ONPEACICHUS
noustusiM. Crolla xe OTHOCATCA NPUEMBI, CXOAHBIE C OIpEe/eJIeHHEeM IOHSTUN: OINUCaHuE,
XapaKTEpUCTHKA, pa3bsICHEHUE, CPaBHEHUE, pazanuyeHne. @OpMUPOBAHUE 3TUX YHUBEPCAIbHBIX
yueOHBIX JeWCTBUN HAUMHAETCS ell€ B HAYAJbHON IIKOJE, a B Kypce XMMHHM OCHOBHOM IIIKOJIBI
IIPOUCXOJUT UX PAa3BUTHE U COBEPIICHCTBOBaHUE. B CBSA3M ¢ 3TUM pe3epBHBIE YAChI INIAHUPYETCS
UCIIONIb30BaTh Ha (opMHUpoOBaHHE W pPa3BUTHE YMEHHM MPOEKTHOM U UCCIIe0BATEIbCKON
JESATEIbHOCTH, YMEHHE BUJIETh IPOOJIEMBI, A€TIaTh BBIBOAbI U YMO3AKIIOUEHUS.

MecTo y4eOHOro npeaMeTa B y4eOHOM ILJIaHe

Oco0eHHOCThIO cofiepKaHUsI Kypca «XHUMHs» SBISIOTCS TO, YTO B Oa3UCHOM y4yeOHOM
(oOpa3oBarenbHOM) IUIAHE OSTOT NPEAMET TMOSBIAETCS TMOCICIHUM B pAAY H3YUYCHHUs
€CTECTBEHHO-HAYYHBIX TUCHUIUIMH. JlaHHAs HEOOXOAUMOCTh OCBOEHHUS OOBSICHSETCS TE€M, UTO
MIKOJIBHUKHM JIOJDKHBI 00JagaTh HE TOJBKO ONpPEICNCHHBIM 3allacoM  IpeBApPUTEIbHBIX
€CTECTBEHHOHAYYHBIX 3HAHUU, HO U JIOCTATOYHO XOPOILIO Pa3BUTHIM a0CTPAKTHBIM MBIIUICHUEM.
VYyammmMucst y)ke HaKOIUICHBI 3HAHUS M0 CMEXHBIM JAMCHUIUIMHAM IMKJIA: OMOJOTHH, (DU3HKH,
MaTeMaTuky, reorpaduu, cHOpPMHpPOBANIMCH YMEHHUS AaHAIU3UPOBaTh, BECTH HAOIIOJICHUS,
CpaBHUBATHh OOBEKTHI HAOIIOICHUS.

Jnia peanuzanuu pabodeil mporpaMMbl H3yueHUsl yueOHOTo MmpeaMeTa «XUMHUs Ha dTarie
OCHOBHOTO 0011eT0 00pa3oBaHusl y4eOHBIM TJIAHOM IIKOJIBI OTBeAeHO 136 wacoB. B Tom umncie
68 uacoB B VIII kmacce u 68 yacos B IX knacce, u3 pacuera — 2 yueOHbIX yaca B Hezeno B VIII
KJlacce U — 2 yueOHbIX yaca B Henenmo B [X kiacce.

OcHoBHBIE HIeN Y4eOHOro npeaMera «XuMush)
® MAaTepHAIBHOE €AMHCTBO BEIIECTB €CTECTBEHHOTO MUPA, UX TEHETUYECKAs CBS3b;
® [IPUYMHHO-CJICJICTBEHHBIE CBSI3M  MEXIY COCTaBOM, CTPOEHHUEM, CBOMCTBaMH,
MOJYYECHUEM U TPUMEHEHHUEM BEIIECTB;
® [I03HAaBAEMOCTH BEILIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUsI XUMUYECKUX PEaKLU;
e OOBSICHSIONIAS U POTHO3UPYIOIIAs POJIb TEOPETUYECKUX 3HAHUI 17151 (DaKTOIOTHUECKOTO
Marepuana XuMHUH 3JIEMEHTOB;
® KOHKPETHOE XMMHYECKOE COEIUHEHHE KaK 3BEHO B HEMPEPBHIBHOW LIEMH MPEBPALICHUI
BEILIECTB, YYACTBYIOIIEE B KPYrOBOPOTE XUMHUYECKHX DSJIEMEHTOB M XUMHUYECKOMN
SBOJIIOLINY;
e OOBEKTHBHOCTH W MO3HABAEMOCTh 3aKOHOB MPUPOJIbI; 3HAHNE 3aKOHOB XUMUH TTO3BOJISIET
YOPABJISATh XUMHUYECKUMH TPEBPALLCHUS MH BEIIECTB, HAXOIUTh HKOJIOTHYECKH
Oe3omacHbIe CIOCOOBI TPOU3BOJICTBA U OXPAHBI OKPYIKAIOIICH CPeIbl OT 3arpsi3HEHHS;
® B3aMMOCBS3aHHOCTh HAYKM M TPAKTHKH; TPEOOBaHUS MPAKTUKU — JIBUKYIIAs CHIIa
pa3BUTHUS HAYKH, YCTIEXU IPAKTHKU 00YCIOBIEHBI JOCTHKEHUSIMHI HAYKH;
® Da3BUTHE XMUMHUYECKOW HAYKM W XMMH3aLMS HApOJHOTO XO3SMCTBA CIyKaT MHTEpPECcaMm
YeJIOBeKa W OOIIeCTBa B II€JIOM, HWMEIOT TYMAHHCTHYECKUN XapakTep W MPHU3BaHbBI
CIocOOCTBOBATH PELICHUIO TTI00ATBHBIX MPOOIEM COBPEMEHHOCTH.
OTH UJEU PEATU3YIOTCS ITyTEM TOCTUKEHUS CIEAYIOIIUX Uelell:
Gopmuposanue y ydaluxcsi XUMHUYECKOW KapTUHBI MHpa KaK OpPraHU4eCKOW YacTHh €ro
[IEJTOCTHOM €CTECTBEHHOHAYYHOW KapTUHBI;

paseumue TO3HABATEIBHBIX WHTEPECOB, WHTEUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
y4aluxcs B MPOLECCe U3YUYCHHUSI MMU XUMUYECKOW HAYKW M €€ BKJIaJia B COBPEMEHHBIN HayYHO-
TEXHUYECKHUI MPOrPeECC;

¢dopmuposanue BaXHEHUIINX JIOTHYECKUX OIMEpaliid MBINUICHUS (aHaJW3, CHUHTE3,
000011eHNe, KOHKPETHU3AIlHsI, CPAaBHEHUE U Jp.) B Mpolecce MO3HAHUS CHUCTEMbl BaXKHEHIIMX
MOHATHI, 3aKOHOB U TEOPUI O COCTaBE, CTPOCHUHU U CBOMCTBAX XUMHYECKUX BEIIIECTB;



socnumanue yOSKIACHHOCTH B TOM, YTO NMPUMEHEHHE TNOJYYEHHBIX 3HAHWA W yMEHHH IO
XUMHUHU SIBIIIETCA OOBEKTHUBHON HEOOXOIMMOCTBHIO ISl O€301acHON pabOoThI C BEMIECTBAMH M
MaTepHuajaMH B OBITY ¥ Ha IPOU3BOJICTBE;

npoexmupoeéanue W peanu3ayus  BBIIYCKHHKaMM  OCHOBHOM  IIKOJIBI  JIMYHOU
0o0pa3oBaTeNbHONW TPAaGKTOpUHU: BBIOOp Tpoduis oOydyeHHs B CTaplied IIKoJie WIn
npo¢eCCHOHATIBHOI0 00Pa30BaTEIbHOIO YUPEIKICHMS,

061a0deHue KIIOUYEBBIMA KOMIETCHUUAME (y4eOHO-TI03HAaBaTeIbHBIMU, NH(POPMAIIMOHHBIMHY,
LIEHHOCTHO-CMBICJIOBBIMHM, KOMMYHHKATHBHBIMHU)

3HAUUTEJIBHOE MECTO B COJIEP)KaHUU Kypca OTBOAMUTCS XUMHUUYECKOMY 3KcrepuMeHTy. OH
N03BOJISIET C(OPMUPOBATH Yy Y4YalIMXCS CHELMalbHblE INpPEAMETHbIE yMEHHUs paboTaTh C
XUMHYECKMMH  BEIIECTBAMHU, BBIIIOJHATH IPOCTHIE XUMHUYECKHE OIBITHI, HAay4yUTh HX
0e30I1aCHOMY M SKOJIOTUYECKM TIPaMOTHOMY OOpallleHHIO C BeIlecTBaMM B OBITY U Ha
IIPOU3BO/JICTBE.

IIpakTryeckue pabOThl CIrpYIIIUPOBAHbI B OJIOKM — XMMHYECKHE MPAKTUKYMBbI, KOTOpPbIE
CIIy’)KaT HE TOJIBKO CPEICTBOM 3aKpEIUIEHUS YMEHUI M HaBBIKOB, HO U KOHTpPOJS KauecTBa HUX
c(OpPMHUPOBAHHOCTH.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUA YUeOHOro npeaMeTa «XuMHs»

VYuebublil npeaMeT «XUuMHs», B COAEPKAHUU KOTOPOTO BEIYLIUM KOMIIOHEHTOM SIBIISTFOTCS
Hay4YHbIC 3HAHWS M HAyYHbIE METOJbI TO3HAHUS, MO3BOJSIET HE TOJBKO (HOPMHUPOBATH Y
y4allyuxcsl LeJOCTHYI0 KapTUHY MHUpPa, HO M NpoOYXAaTh y HUX SMOLMOHAIbHO-IIEHHOCTHOE
OTHOLIEHHE K H3y4aeMOMY MaTepually, CO3/1aBaTh YCJIOBUSA JUIsl (POPMUPOBAHMSI CHUCTEMBbI
LIECHHOCTEH, ONpeNeNsIoNIel TOTOBHOCTh: BEIOUPATH ONPEAEICHHYIO HAlPaBICHHOCTh JIeHCTBU;
JIeIICTBOBATh ONPEIEICHHBIM 00pa30M; OLIEHUBATh CBOU JCHCTBUS U IEHCTBUS APYTUX JIFOJEH 110
OIpECICHHBIM LIEHHOCTHBIM KPUTEPUSIM.

LleHHOCTHBIE OPUEHTUPHI Kypca XUMHUHU B OCHOBHOM IIIKOJIE ONPEACISIOTCS crenu(ukoi
XUMUHU Kak Hayku. [IoHSATHE «1€HHOCTH» BKJIIOYAeT €AMHCTBO OOBEKTHBHOTO (CaM OOBEKT) U
CyObEeKTUBHOTO (OTHOIIEHHE CYOBEKTa K OOBEKTY), MOITOMY B KAadyeCTBE IIEHHOCTHBIX
OPUEHTHPOB XUMHUYECKOT0 0Opa30oBaHUs BBICTYHNAIOT OOBEKTHI, M3ydaeMble B Kypce XUMHH, K
KOTOpOMY y oOyuaromuxcsi (opMUpYyeTCsl IEHHOCTHOE OTHoIlIeHue. [Ipu 3ToM Beaymiyo poib
UTPAIOT IO3HABATEJIbHbIE LEHHOCTH, TaK KakK JaHHBIA y4eOHBIH MpeAMeT BXOAUT B TPYIHILY
IPEIMETOB IMO3HABATENBHOIO IMKJA, IJaBHAas LEJdb KOTOPBIX 3aKI0YaeTcs B H3yYECHUH
IIPUPOJIBIL.

OcHOBY TNO3HaBaTENIbHBIX LIEHHOCTEH COCTaBISIOT HAay4YHbIE 3HAHMSI, HAYYHBIE METOIbI
MO3HAHUS, a [IEHHOCTHBIE OpUEHTALMH, (POpMUpYEMBbIE Yy 00YYaIOIMXCsl B MPOLECCEe U3YUYEHUS
XUMUH.

OCHOBHBIM pPE3yJIBTaTOM IIO3HABATEJIBHOTO OTHOLIEHHS K MHUPY B KYJIbTYPE SIBISETCS
YCTAaHOBJIEHHE CMbICJIa W 3HAYEHHUS COJEp’KaHUS OOBEKTOB M SBJIEHUN Mpupoabl. Takum
o0pa3oM, no3HaBaTeabHas QyHKIMS yueOHOro npeaMeTa « XUMHUsD) 3aKII0UaeTcs B CHOCOOHOCTH
€ro cojJiep>KaHusl KOHIEHTPUPOBATh B ce0€ Kak 3HAHMS O BEUIECTBAX U XMMHUYECKUX SIBICHHUSX,
TaK U NO3HAéamenbHbvle YCHHOCHU .

OMHOWEeHUs K. XUMHUUYECKUM 3HAHUSAM KaK OJHOMY M3 KOMIIOHEHTOB KYJIbTYphI YeJIOBEKa
Hapsiy ¢ ApYTMMH €CTECTBEHHOHAYUYHBIMH 3HAHUSMH, €JUHON Pa3BUBAIOLLEHCS CUCTEME;

OKpY’KaIoIlIeMy MHUPY KaK MUPY BEIIECTB U MIPOUCXOSAIINX C HUMU SIBJICHUI;
MIO3HABATENIbHON JAEATEIBbHOCTH (KaK TEOPETUYECKOM, TaK M DKCIEPUMEHTAIBHOM) Kak
VMCTOYHMKY 3HAHUH;

noHuUManus. OOBEKTUBHOCTH M JIOCTOBEPHOCTH 3HAHUI O BEIIECTBAX M MPOUCXOISIINX C
HUMU SIBJICHUSIX;

CIIO)KHOCTH M OECKOHEYHOCTH IIpollecca IO3HAaHUS (Ha NpUMEpe HMCTOPUU XHUMHYECKHX
OTKPBITHH);

JIeWCTBUSL 3aKOHOB MPHUPOJAbI U HEOOXOJUMOCTH HX ydeTa BO BceX cdepax IesTeIbHOCTH
YeJI0BEeKa;



3HAUEHUS XUMHYECKUX 3HAHWM [UIsl pelieHds TIo0adbHBIX MpoOJIeM dYelloBedecTBa
(PHEpPreTUYECKO, CHIPHEBOM, MPOJAOBOJILCTBEHHOW, 30pOBbS U JOJTOJIETUS YEJIOBEKa,
TEXHOJIOTMYECKHUX aBapuid, I1100aIbHON IKOJIOTHUH U JIp.);

BXHOCTU HAYYHBIX METOJOB MO3HaHMs (HAOIIOJEHUS, MOAETUPOBAHUSA, SKCIEPUMEHTa U
JIp.) MUpa BELIECTB U PEAKIIUA.

Pacmpenue cdep yenoBedeckor AESITENLHOCTH B COBPEMEHHOM COIMYME HEU30ekKHO
BJIeYeT 3a co00i HEOOXOAMMOCTh (POPMUPOBAHUS Y YYAIIUXCS KYIbTYypbl TpyJda M ObITa MpU
U3y4eHHH J000ro  yd4eOHOro IMpeaMera, KOTOpO€ HEBO3MOXKHO 0e3  BKIIIOUEHUS
COOTBETCTBYIOILUX YeHHOCm el mpyoa u Ovima B COACpKaHUE yUeOHOTO NpeaMeTa «XUMHUS.

B kauecTBe 00BEKTOB LIEHHOCTEH Tpy/Aa U ObITa BBICTYNAIOT TBOpYECKasl CO3MIATENIbHAS
JESITEIIbHOCTD, 3I0POBBIM 00pa3 KU3HU, a [IECHHOCTHBIE OPUEHTAIIUN COJIEPIKAHUS Kypca XUMUU
MOTYT paccMaTpuBaThCs Kak pOpMHUpPOBAHUE:

OMHOWEHUS K.

TPYJIOBOM AESITENLHOCTH KaK €CTECTBEHHOMN (PU3NUYECKON U MHTEIUIEKTYalIbHOU NOTPEOHOCTH;

TPYIly KaK TBOPUYECKOM ACSATEIHHOCTH, IMO3BOJISIONICH MPUMEHATh 3HAHUS HA MIPAKTHUKE;

NOHUMAHUSL HEOOXOOUMOCMIUL.

y4eTa OTKPBITBIX M M3YUYCHHBIX 3aKOHOMEPHOCTEM, CBEIEHHUM O BEHIECTBAX M HX
MPEBpAIICHUIX B TPYAOBOH JEATEIbHOCTH;

MOJIHOW peanu3ai  (U3MYECKUX W YMCTBEHHBIX BO3MOXKHOCTEW, 3HAHUW, YMEHUH,
CIIOCOOHOCTEH MPU BHIMOTHEHUH KOHKPETHOTO BUJA TPYIOBOM JESTENbHOCTH;

COXpaHEHHsI W MOJJCP)KaHUS COOCTBEHHOTO 3J0POBBS M 370POBbSI OKPYXKAIOIIUX, B TOM
Yrclie MUTAHUS C YYETOM COCTaBa U AHEPreTHUECKON IIEHHOCTH MHILH;

coOI0IeHHsI TTpaBMJl OE30MACHOTO MCIIOJIb30BAHUS BELIECTB (JIE€KAPCTBEHHBIX IPENapaTos,
CpeICTB OBITOBOW XUMUU, MIECTULIUIOB, TOPIOYE-CMA30YHBIX MAaTEPUAJIOB U JIp.) B MOBCEAHEBHON
KU3HH;

OCO3HaHUS JOCTHIKEHHS JIMYHOTO YCIeXa B TPYIOBOM NEATEIHHOCTH 332 CYET COOCTBEHHOU
KOMIIETEHTHOCTH B COOTBETCTBUU C COLUAIBHBIMU CTAH/IAPTAMU U MOCIEAYIOUIUM COIMAIbHBIM
0I00peHNEM JIOCTIDKCHMH HAyKHM XHUMHUM W XHUMHYECKOTO TIPOU3BOACTBA ISl Pa3BUTHS
COBPEMEHHOT0 00I1IeCTBA.

OnbIT 3MOLMOHANBHO-IIEHHOCTHBIX OTHOILIEHHWH, KOTOPBIM y4alluecs MOJIy4aroT MpH
W3yYEeHUU Kypca XUMHUU B OCHOBHOW IIIKOJE, CIOCOOCTBYET BBICTPAMBAHUIO WMHU CBOECH
’u3HeHHOW mosunuu. CopepkaHue  y4eOHOrO MpeAMeTa  BKIIOYAaeT COBOKYITHOCTH
HPABCMBEHHBIX UEHHOCMEIL.

OMHOUEHUS K.

cebe (oco3HaHHME COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOINECTBEHHOTO  JIOJTA,
JUCUUIIIIMHUPOBAHHOCTh, YECTHOCTh U MPABAUBOCTH, IPOCTOTA U CKPOMHOCTb, HETEPITUMOCTh K
HECIPaBeJIMBOCTH, PU3HAHNE HEOOXOJUMOCTH CaMOCOBEPILICHCTBOBAHMS);

OpyruM JroAsM (TyMaHu3M, B3alMHOE YBaXKEHHE MEXKIY JIOAbMH, TOBapHUIIECKas
B3alMOIIOMOIIb U TpeOOBAaTEIbHOCTb, KOJUIEKTMBHU3M, 3a00Ta O JPYTrUX JIOASX, AKTHBHOE
pearupoBaHue Ha CcoObITHS (enepambHOro, PEeruoHaIbHOTO, MYHHUIIMIAIBHOTO YPOBHEH,
BBITNIOJTHEHHE OOILECTBEHHBIX MOPYUCHUI);

cBOEMY TpyAy (10OpocoBeCTHOE, OTBETCTBEHHOE HMCIOJHEHHWE CBOUX TPYAOBBIX U y4EOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPYECKUX Hauyald B TPYJOBOU NEATEIbHOCTH, MPU3HAHUE BaXKHOCTHU
CBOETO TPyJla ¥ pe3yIbTaTOB TPyAa JPYTHUX JIOACH);

npuposae (OepekHOoe OTHOLIEHHE K €€ OOoraTcTBy, HETEPHUMOCTh K HapyIIEHUSM
DKOJIOTMYECKUX HOPM M TpPeOOBaHUMU, DKOJIIOTUYECKH TPAMOTHOE OTHOIIEHHWE K COXPaHEHHIO
ruapocdepsl, aTMochepsl, TOUYBbI, OHMOChEphl, YETOBEUECKOI0 OpraHM3Ma; OIEeHKa JAeWCTBUSA
BONPEKH 3aKOHAM MPUPOJIBI, MPUBOSIIAS K BOSHUKHOBEHHUIO TTI00ANBHBIX MPOOIIEM);

NOHUMAHUS HEODXOOUMOCMU.

YBAXUTEJIBHOTO OTHOIIEHUS K JOCTH)KEHUSIM OTE€YECTBEHHOM HAyKH, HCCIIEIOBATEIbCKOU
JIEATeTLHOCTH POCCUNUCKHIX YUCHBIX XUMHUKOB (TAaTPUOTUYECKUE YyBCTBA).

Kypc xumum o06magaeT BO3MOXHOCTAMU Ui (HOPMHpPOBAHUS KOMMYHUKATHBHBIX



[IEHHOCTEH, OCHOBY KOTOPBIX COCTABISIOT MpOIecCc OOILIeHUs, IpaMOTHas pedb, a LIEHHOCTHBIE
OpHUEHTALMM HAIIPABJICHbI HA BOCIIUTAHUE Y yUalllUXCH.

OO6pa3oBanue npeAcTaBICHUH, POPMHUPOBAHUE TIOHATHI B O0YUYCHHH XUMHHU MTPOUCXOTUT
B IIpolLlecCeé KOMMYHMKALlUM C MCIIOJIb30BAHHMEM HE TOJIBKO €CTECTBEHHOI'O S3bIKa, HO U
XUMHUYECKHX 3HAKOB, (OPMYIJI, YypaBHEHUN XUMUYECKUX PEaKLnii, 0003HAYAIOUINX ITH BEUIECTBA
U SIBJICHUSA, T. €. XUMHUYECKOTO s13bIKa. Takum 00pa3zom, yueOHbBIH mpeamer <K XuMUus>> nUMeeT
60J1b1IME BO3MOKHOCTH JUIsl QOPMUPOBAHUS Y YUAILLUXCS KOMMYHUKAMUGHBIX YEHHOCMEIl:

He2amueHo20 OMHOUWEHU K

HapylIEHUIO HOPM s3bIKa (E€CTECTBEHHOIO M XHWMHYECKOTr0) B pa3HbIX HCTOYHHUKAX
uHpopmanuu (mureparypa, CMU, Uurepuer);
3aCOPEHMIO peuu;

NOHUMAHUS HE0OX0OUMOCIU.

HPUHATHUS Pa3IMYHbIX CPEACTB U IPUEMOB KOMMYHHUKAIIUH;

NOJy4YeHUsI THPOPMALIMU U3 PA3IMYHBIX HCTOYHUKOB;

apryMEHTHPOBAHHOW, KPUTHYECKOW OLEHKHM HH(POpPMALMU, IOJYYEHHOM M3 pa3InYHbIX
HCTOYHUKOB;

COOOLIeHNs] TOYHOM U JOCTOBEPHOI HH(pOpMaLNH;

SCHOCTH, JOCTYIHOCTH, JIOTMYHOCTH B 3aBUCHUMOCTU OT LIEJH, IOJHOTHI WU KPAaTKOCTU
U3JI0KEeHUs1 HHPOpMaLUY;

CTPEMJICHHSI IIOHSATh CMBICI OOpAIIEHHOM K YeJIOBEKY peuH (YCTHOM U MUCbMEHHOM);

BEJICHUS JMajiora JUlsl BBIABJICHUS Pa3sHbIX TOUEK 3pEHHs Ha pacCMaTpUBAaEMYyIO HH(pOpMAIHIO,
BBIPQXECHUSI JIMYHBIX OLEHOK U CYXKJIEHUMN, NPUHATHS BbIBOJA, KOTOpBIM (opMupyercs B
npolecce KOMMYHUKALUY;

OPEIbSBICHUSI ~ CBHICTENBCTB ~ CBOGH  KOMIIETEHTHOCTH M KBAIM(UKAUIUK  TIO
paccMaTpuBaeMOMY BOIPOCY;

YB@)KEHHUS, MNPUHATHS, MOJACPKKU CYLIECTBYIOIIUX TPaJuUUid M OOLIMX HOPM S3bIKa
(ecTecTBEHHOT0 U XMMHYECKOT0);

CTPEMJIEHMSI TOBOPUTb, HCIIOJIB3Ys H3Yy4aeMble XWUMUYECKHE TEPMHUHBI U TOHATHS,
HOMEHKJIATypy  HEOpraHMYeCKMX M  OpraHMYeCKHUX  BEIIECTB, CHUMBOJbBI,  (POPMYIHI,
MOJIEKYJISIDHBIE U MOHHBIE YPABHEHMSI pEaKLIUM.

Jis  ¢dopMupoBaHHsS JTyXOBHOM JIMYHOCTH IMIPEXJE BCEro HEOoOXOIMMO pa3BHUBATH
ACTETUUYECKOE OTHOUIECHHE 4YEJIOBEKA K JACUCTBUTEIBHOCTH, TBOPYECTBO M COTBOPYECTBO IIPU
BOCHPUATUN ICTETHUECKUX SIBJICHHUM, KOTOPHIMH B Kypc€ XHMHUH MOTYT CIYKUTh: HpPHpPOJA
(MUHepaibl); U3IENTus, U3rOTaBIMBAEMblEe YEJIOBEKOM W3 Pa3JIMUYHBIX BEIIECTB U MaTepUaJIOB
(roBeNMpHBIE YKpallleHUs, MaMATHUKM apXUTEKTYpbl U T. [1.). XHUMHS TO3BOJSET TaKxKe
(dbopmMHpoBaTh NOTPEOHOCTH YEJIOBEKA B KPACOTE U JEATEIBLHOCTH IO 3aKOHAM KpPacOTHI,

T. €. ICHemuuecKue YeHHOCMu:

NO3UMUBHOE 4YB8CMEEHHO-YEHHOCMHOe OMHOUIeHUE K.

OKpYy)XallleMy MHupy (KpacoTa, COBEpIIEHCTBO W TapMOHHS OKpY)KAIOIIEeH MPUPOABI U
KOCMOCa B LIEJIOM);

MPUPOIHOMY MUPY BEIIECTB M MX MPEBpAIleHUN HE TOJIBKO C TOUKH 3peHusi moTpeduTens, a
KaK K  HCTOYHUKY IPEKpPacHOro, TapMOHWUYHOIO, KpAacCHBOIO,  IOAYMHSIOLIErOCs
3aKOHOMEPHOCTSIM, MPOIMOPLHUOHAIBHOTO (Ha NpHUMEpPE B3aUMOCBSI3U CTPOEHUS U CBOMCTB
aTOMOB U BEIIECTB);

BBITMIOJTHEHHUIO YUEOHBIX 33]1a4 KaK K MPOLIECCY, TOCTABISAIOIIEMY 3CTETUYECKOE YIOBOJIbCTBUE
(KpacuBOe, M3SIIHOE PpEIICHHWE MM J0Ka3aTelIbCTBO, MPOCTOTa, B OCHOBE KOTOPOH JIEKHUT
rapMOHHUS);

NOHUMaHUue HeobX00UMOCU.

M300paXe€HUs] WCTUHBL, HAy4YHBIX 3HAHMM B UyBCTBEHHOW ¢opme (Hampumep, B
IIPOU3BENIECHUSAX HCKYCCTBA, IOCBSIIEHHBIX HAYYHBIM OTKPBITUSM, YYEHBIM, BELIECTBAM U HX
MPEBPALICHUSIM);



NPUHATUS ~ TParudyeckoro Kak  JApamMaTudeckod  (GopMbl  BbIpaKEHUS  KOH(QIMKTA
HEMPUMHUPUMBIX IPOTUBOIOJIOKHOCTEH, UX CTOJKHOBEHUS (Ha MPUMEPE BBIJAOIINXCSI HAYYHBIX
OTKPBITUH, KOH(IIMKTA YyBCTBA U JI0JITa, OOIIECTBA U JIMYHOCTH, PEATbHOCTH U HJICAlIa).

Takum oOpa3zom, coaepkaHue Kypca XHMUU OCHOBHOM  IIKOJIBI MO3BOJISIET
chopMHpOBATH y YYaIIMXCS HE TOJIBKO TMO3HABATENbHBIC IIEHHOCTH, HO U JIPYrHe KOMIIOHEHTHI
CHCTEMBbI ICHHOCTE!: Tpyla U ObITa, KOMMYHUKAaTHBHBIE, HDABCTBEHHBIE, 3CTETUYECKHUE.

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

JlesTennbHOCT 00pa30BaTENbHOIO yUpeXKIeHUs: o01iero o0pa3oBaHusi B OOy4EHUU XUMHHU
JIOJDKHA OBITh HApaBJieHA Ha JIOCTIKEHUE 00YJaIOIMMUCS CIIEAYIOUINX PE3yJIbTaTOB.
JIMYHOCTHBIMHU  pe3ylbTaTaMM U3ydeHMs npeamera «XuMmus» B 8§ Kiacce SBIAIOTCA
CIIEIYIOINE YMEHMUSL:

® I'YMaHHCTUYECKHE U IEMOKpPAaTUYECKHE IEHHOCTHbIE OPUEHTALMU, TOTOBHOCTD CJIEJIOBATh
3TUYECKUM HOPMaM IIOBE/IECHHUS B TIOBCEIHEBHOM )KM3HU U ITPOU3BOJICTBEHHON

NesTeNbHOCTH;

® OCO3HaBaThb €IUHCTBO U LIEJIIOCTHOCTb OKPYXAIOLIEr0 MHUpPA, BO3SMOXXHOCTU €ro
[IO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTU)KEHUH HAYKU;

® [IOCTENEHHO BBICTpaMBaTh COOCTBEHHOE IIEJIOCTHOE MMPOBO33pEHHE: OCO3HaBaTh
HOoTpeOHOCTh M TOTOBHOCTh K CaMOOOpa3oBaHUIO, B TOM 4YHCIE M B paMKax
CaMOCTOSITENIbHOM J1€ATEIbHOCTH BHE IIKOJIbL;

® OIICHUBaTh JKU3HEHHbIE CHUTyallUd C TOYKM 3peHHus Oe3omacHoro obpasza *KU3HHU U
COXpPaHEHMs 3/I0POBbS;

® OLEHUBATh 3KOJOTMYECKUH PHCK B3aMMOOTHOILLIEHUI YeJIOBEKAa U MPUPOIbL.

e (QopMHpPOBaTH HKOJIOTMYECKOE MBILIUICHUE: YMEHUE OLEHUBATh CBOIO JAEATEIBHOCTH U
NOCTYNKM JPYruX JIOA€H C TOYKM 3pEHUS COXpPAaHEHUs OKpYXaroulel cpensl -
rapaHTa )KM3HM U 0Jaromnoyryyus Jojei Ha 3emie.

® TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JalbHEHIIEH MpPOPEecCHOHATBHON TPAEKTOPUHU B
COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU U BO3MOXKHOCTSIMU;

MeTanpeAMeTHBIMM pe3yJIbTaTaMU H3y4deHHs Kypca «XuMus» sBiseTcs (GopMUpOBaHUE
YHHUBEpCaIbHbIX Y4eOHbIX Aeiictuii (VY ]).

Pezynamuenvie YY/I.

® CaMOCTOSITENIbHO OOHapyXuBaTb U (OpPMYIHpPOBaTH MpoOJeMy B KJIACCHOM U
UH/IMBUyaJIbHOM yueOHOH NesTeTbHOCTH;

® BBIIBUraTh BEPCUM PELICHUS MPOOJIEMbl, 0CO3HABAaTh KOHEUHbIN pe3ybTaT, BEIOUPATh U3
NPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA TOCTUKEHUS 1IeIIN;

® COCTaBJIATH (MHIMBHJYaJbHO WJIM B TPYIIE) IUIaH pelieHus: MpoOieMbl (BBIMOIHEHUS
IIPOEKTA);

e oAOHMPAThH K KaXIA0u mpobieme (3a7aue) aleKBaTHYIO €l TEOPETUUYECKYIO MOJIEINb;

e paboTas Mo NPEIOKEHHOMY U CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHy, MCIOJIb30BaTh
Hapsily ¢ OCHOBHBIMU U JIOTIOJIHUTEJIbHBIE CPEACTBA (CIIpaBOYHAs JINTEPATYpPa, CI0KHbBIE
npuOOpPBI, KOMIBIOTED);

® IUIAHUPOBATH CBOIO MHAMBHUAYAIbHYIO 00pa30BaTebHYIO TPAEKTOPHUIO;

e paboTaTh MO CaMOCTOATEIbHO COCTAaBJICHHOMY IUIaHy, CBEpSSICb C HUM M LEIbIO
JeSITeIbHOCTH, UCTIPABIISISL OIIMOKH, HCIIONIB3YsI CAMOCTOSTENLHO MO100paHHbIE CPEICTBA
(B Tom uncie u nTepHer);

e CBOOOJHO MOJIb30BAaThCS BBHIPAOOTAHHBIMHU KPUTEPUSMHU OLIEHKU U CAaMOOIICHKH, UCXOMS
U3 1eJIM U UMEIOIIUXCS KPUTEPHUEB, Pa3iinyasi pe3yJbTaT U CIIOCOObI AEUCTBHI.

® B XOJ€ NMpeACTaBIEHUS MPOEKTA 1aBaTh OLICHKY €ro pe3yabTaTam;

® CaMOCTOSITEIbHO OCO3HaBaThb IPUYUHBI CBOETO YyCIeXa WIM Heyclexa M HaXOIWUTh
CIOCoObI BBIX0/1a U3 CUTYaAllUU HEYyCIexa;

® yMeTh OIEHUTh CTENEHb YCIEUIHOCTH CBOCH HHIMBUAYaJTbHOW 00pa30BaTebHOM
JESTEIILHOCTH;



OpraHm3aiysi CBOEH JKM3HM B COOTBETCTBUHM C OOIIECTBEHHO 3HAYMMBIMU
MPEJICTAaBICHUSIMA O 3JJ0POBOM O0pa3ze KM3HU, MpaBax M OO0S3aHHOCTAX Tpa)<JIaHUHA,
[EHHOCTSX OBITHSI U KYJIBTYPBI, COITMAIEHOTO B3aUMO/ICHCTBUS;

YMEHHSI OPUEHTHPOBATHCS B OKPYXKAIOIIEM MHpE, BBIOMPATH LIEJIEBHIE U CMBICIOBBIC
YCTaHOBKH B CBOUX JICHCTBUSX U MOCTYNKAaX, IPUHUMATDH PEILICHUSI.

Cpeocmeom popmuposanus peryasTUBHBIX YVY]J[ cioykar TEXHOJOTHUS MTPOOJIEMHOTO

JiMajiora Ha 3Talle M3ydyeHHUs HOBOIO MaTepHaja U TEXHOJOTHs OLIEHUBaHMs 00pa3oBaTeIbHbIX
JOCTHKEHUH (y4eOHBIX YCIIEXOB).

Ilo3naeamenvnvie YY/I:

aHAJIM3UPOBaTh, CPABHUBATD, KJIACCU(UIMPOBATH U 00001IATh TOHATHUS;

JlaBaTh OIIPENEICHUE TOHATHAM Ha OCHOBE N3YYEHHOI'O Ha Pa3JIU4HbIX IIpeIMeTax
y4eOHOro MaTepuana;

BbIOMpasi OCHOBAHUS U KPUTEPHUHU JUIsl YKa3aHHBIX JIOTUYECKUX ONepaluii;

000011aTh MOHSATHUS — OCYIIECTBIISATH JIOTHUECKYIO OTIEPAIUIO TIEPEX0/Ia OT OHSATHUS C
MEHBIITUM 00BEMOM K MOHSITHIO C OOJBIINM 00BEMOM;

CTPOUTH  JIOTHUECKOE pACCYyKIEHHUE, BKIIOYAIOIIEe YCTAaHOBIEHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3EH;

CO3/1aBaTh MOJIEIM C  BBIICJICHHEM CYINICCTBEHHBIX XapaKTEPUCTHK OOBEKTA,
peoOpa3oOBEIBATh MOJICIM C IEJBI0 BBISABICHUS OONIMX 3aKOHOB, OMPEICIISTIOIINX
JAHHYIO MIPEIMETHYIO 00J1aCTh;

MIPEJICTaBIATh WH(POPMALIHIO B BUIC KOHCIICKTOB, TAOJIUII, CXEM, TPaQUKOB;
peoOpa3oBhIBaTh MH(POPMAIIMIO W3 OJHOTO BHJA B JIPYrod W BHEIOMpATh YIOOHYIO IS
cebst hopMy dukcaluu U NMpeAcTaBIeHUsT WH(OPMAIIMU. TPECTABIATh HHPOPMAIUIO B
ONTHUMATLHOU (DOpPME B 3aBHCHMOCTH OT aJIpecara;

MOHUMasl TO3MIMIO JAPYroro, pasiuyarb B €ro peyu: MHEHue (TOYKY 3peHHs),
JIOKA3aTeNbCTBO (apryMeHTBhl), (DaKThl; THUIOTE3bl, AKCHOMBI, TEOPHH. M 3TOTO
CaMOCTOSITEIILHO MCIOJIb30BaTh PA3IUMYHBIC BHJBI YTCHUS (M3ydaroliee, MPOCMOTPOBOE,
03HAKOMUTEILHOE, IOMCKOBOE), MPUEMBI CTYIIAHUS;

CaMOMY CO3]1aBaTh UCTOYHUKH WH(POPMAIUU PA3HOTO THIA W JJIS PAa3HBIX AYJAUTOPHH,
co0Jr01aTh UHPOPMAIIMOHHYIO TUTUEHY U TIPaBUiIa UHPOPMAIIMOHHON 0€30MacHOCTH;
yMETb HCMOJb30BaTh KOMIIBIOTEPHBIE M KOMMYHUKAIIMOHHBIE TEXHOJIOTUH Kak
WHCTPYMEHT JJsl JOCTHXKEHHS CBOMX ILieJieil. yMeTh BbIOMpaTh aJieKBaTHBIE 3ajlade
WHCTPYMEHTAILHBIC TPOTrPAMMHO-AIITAPATHBIC CPEJICTBA M CEPBHUCHL.

Cpeocmeom hopmuposanua no3naBarenbHbIX Y'Y/l ciayxar yuyeOHBIH MaTepuan U Mpexae
BCCTO MPOAYKTHUBHBIC 3aaHUA yLIC6HI/IKa, HanCJICHHBIC Ha.

OCO3HaHUE POJIU XUMHH B TIO3HAHUU OKPYKAIOIIETO MUPA U €r0 YCTOMUHUBOTO pa3BUTHUS;
OCBOCHHME CHUCTEMBl XMMUYECKHX 3HAHUM O MPHUPOAE, CO3[JaHHUE MOJEIEH U CXEeM Ui
pelIeHus 3a]a4 Ha OCHOBE KOTOPBIX (POPMUPYETCSI XUMUYIECKOE MBIIIJICHUE YUalTUXCS,;
HNCITIOJIB30BAHUC XUMHNYCCKUX yMeHI/II\/JI JUIA aHaJIn3a, OLICHKU, HpOFHOSI/IpOBaHI/Iﬂ HpO6J’I€M
U IPOEKTUPOBAHUA IIyTEN UX PELICHUS;

UCIIONIb30BaHUE CXeM, TaOmuIll, rpadukoB Kak HHPOPMAIIMOHHBIX OOpPa3HO-3HAKOBBIX
MoJieNnel JeNCTBUTEIbHOCTH.

Kommynuxamuenvie YY/I:

CaMOCTOSITENIbHO OPTraHU30BBIBATh y4yeOHOE B3aMMOJICHCTBHE B TpYIIIe

(onpenensaTh 0OIIME LENH, PACIPEAEIATh POJIH, J0TOBAPUBATHCS APYT C IPYTOM);
OTCTanBas CBOIO TOUKY 3PEHMsI, IPUBOJIUTH apTYMEHTHI, MOATBEPK1asi uX hakTamu;
B JIUCKYCCHUU YMETb BBIABUHYTH KOHTPAPIYMEHTHI, iepedpaznpoBaTh CBOIO MBICITh
(BazeHMe MEXaHM3MOM SKBUBAJICHTHBIX 3aMEH);
YUUTBCS KPUTHUYHO OTHOCHUTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIpU3HAaBaTh
OLIMOO0YHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;



e [IOHMMas TNO3ULHIO JPYroro, pa3ivyarb B €ro peud: MHEHUEe (TOUKYy 3peHus),
JIOKa3aTeNIbCTBO (APTYMEHTHI), (PaKThl; THIIOTE3bI, AKCHOMBI, TEOPHUH;
® yMETh B3IVIAHYTh HA CUTYallUIO C MHOM MO3UIMU U JIOTOBApUBATHCS C JIOJbMU HHBIX
MO3UIUH,
e co0Ou01aeT HOPMBI ITyOJIUYHOM peYH U PErJaMeHT B MOHOJIOTE U TUCKYCCHH.
Cpeocmeom ¢hopmuposanus KOMMYHUKATUBHBIX Y Y [ ciy)kaT TEXHOJIOTHS MMPOOJIEMHOTO
nuanora (MoOy XAl U MOABOSIIMI THAIOT) W OpraHu3alys padoThl B MaJIbIX TPyNINax, a
Tak)Ke€ HCIOJb30BAaHUE Ha ypOKaxX »JJIEMEHTOB TEXHOJIOTUM MPOAYKTUBHOIO UYTEHUS.
IIpenmMeTHbIMH pe3yiabTaTaMM H3Y4YEHHs IIPEIMETa SBIISIOTCS CIENYIOLIUE YMEHUS:
® OCO3HaHHE POJIU BEIIECTB:
- OIPEIENATh POJIb PA3IMYHBIX BEIIECTB B IPUPOJIC U TEXHUKE;
- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHHE XMMHYECKHX MPOIECCOB:
- IPUBOJIUTH IPUMEPHI XMMUUYECKUX MPOIIECCOB B IPUPOJIE;
- HaXOJWUThb YEpPThl, CBUACTEILCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMHUYECKHUX MPOLIECCOB U UX
pa3Inuusix.
® JCIOJIb30BAaHUE XUMUYECKUX 3HAHUHN B OBITY: OOBSICHATH 3HAUCHHE BEIICCTB B )KU3HU U
XO0351CTBE YEIOBEKA.
® OOBSCHATH MUP C TOUKH 3PEHUS XUMUHU:
— MIEPEUUCIIATh OTIIMYUTETLHBIE CBOMCTBA XMMHUYECKUX BEIIECTB;
— pa3nIu4yaTh OCHOBHBIE XUMUYECKUE TPOIIECCHI;
- OIPEJENIATh OCHOBHBIE KJIACChl HEOPTaHMYECKHUX BEIIECTB;
- IOHUMATh CMBICIT XUMHUYECKUX TEPMUHOB.
® OBJIAJICHUE OCHOBAMU METOJIOB I103HAHUS, XapaKTEPHBIX /ISl €CTECTBEHHBIX HAYK:
- XapakTepu30BaTb METOAbl XUMHUYECKONW Hayku (HaOJIIOJEHHE, CpaBHEHUE, SKCIEPUMEHT,
U3MEpEHHE) U UX POJIb B MO3HAHUU TIPUPO/IBI;
- MPOBOJUTH XUMHUYECKHUE OMBITHI M JKCHEPUMEHTHI U OOBSACHATH UX PE3YJbTATHI.
e YyYMEHHME OIICHMBaTh I[OBEJCHHE YEJIOBE€KAa C TOYKH 3PEHUS  XUMHUYECKOU
0€30I1aCHOCTH 10 OTHOILEHHIO K YEJIOBEKY U MPUPOJIE:
- HCNONb30BaThb 3HAHUS XHWMHUU TP COOJIIOJIGHUM TIPAaBWJ HCIOJB30BaHUS OBITOBBIX
XUMHUYECKHX TPernaparos;
— pa3nnyaTh onacHble U 0e301acHbIe BEIIECTBA.
OcHoBHOI (GOpMOI OpraHM3aluu y4eOHOTo Ipolecca sBIAETCS KIacCHO-
ypouHas cucrtemMa. B kayecTBe [OMOJHUTENBHBIX (hOpM oOpraHuzaluu 0O0pa30BaTEIHHOIO
mpolecca  HCMHOJb3YeTCAd  CUCTEMa  KOHCYJIbTAlMOHHOM MOJAEPKKH, HHJIUBUAYaTbHBIX
3aHATHM,  caMoCTosTeNbHass ~ paboTa  ydalluxcsi € HCIOJIb30BAaHUEM COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOIOTHH.
[Ipeobnanaromieit GopmMoil  KOHTPOJISI BBICTYNAIOT MUCHMEHHBIA (CaMOCTOSITENIbHBIE U
KOHTpPOJIbHBIE PabOThI) M YCTHBHIM ompoc (coOecemoBaHue), TECTUPOBAHUE.

ILlnanupyeMsblie IpeAMeTHBIE pe3yIbTaThl 0CBOCHUS
BBINIYCKHMKAMH 00pa30BaTe/IbHOI NPOrpaMMbl N0 XUMHHU

OcHOBHBIC NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeICTaBJICHUH)

BoInyCKHMK HayduTes:

* ONIMCBHIBATh CBOMCTBA TBEPIBIX, IKHUJIKHUX, Ta3000pa3HbIX BEIIECTB, BBLACTSAS HX
CYyILIECTBEHHBIE TPU3HAKY;

* XapakTepu30BaTh BELIECTBA II0 COCTABY, CTPOCHUIO M CBOMCTBaM, YyCTaHaBJIMBAaThb
IIPUYMHHO-CJIEACTBEHHBIE CBS3H MEXKy JAHHBIMH XapaKTEPUCTUKAMU BEIIECTBA;

* PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHH «aTOM», «MOJIEKYJIA», «XUMUYECKUN
DIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIECTBO», «BAJIEHTHOCTHY», UCIIONb3Yys 3HAKOBYIO
CUCTEMY XUMMUH;




* M300paXKaTh COCTAB MPOCTEHUIINX BEIIECTB C TIOMOIIBIO XUMHUECKUX (HOPMYIT U CYIITHOCTh
XUMHYECKHX PEAKIUi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHUIA,

* BBIYHCIISATE OTHOCUTEILHYIO MOJICKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a TaKkKe
MacCOBYIO JIOJIF0O XUMHYECKOTO JJIEMEHTa B COCAMHEHUSX JUIS OINCHKH HX MPAaKTUYCCKON
3HAYUMOCTH;

* CPaBHHUBATH 110 COCTABY OKCH/IbI, OCHOBaHUS, KHCJIOTHI, COJIU;

* KJIacCU(UIIUPOBATH OKCUIBI M1 OCHOBAHWSI 110 CBOMCTBAM, KUCJIOTHI M COJIU TI0 COCTAaBY;

* ONKCHIBATh COCTaB, CBOICTBAa W 3HA4YCHHE (B MPUPOJIC M MPAKTHUYECKOW IEATEITHLHOCTH
YeJIOBEKa) MPOCTHIX BEUIECTB — KUCIOPOa U BOAOPO/IA;

* TaBaTh CPaBHUTEIBHYIO XapaKTCPUCTUKY XHUMHUYECKHX O3JIEMEHTOB W BaKHEHIINX
COCTMHEHUH €CTeCTBEHHBIX CEMEMCTB MIEIIOYHBIX METAJNIOB M TAJIOTCHOB;

* [I0JIb30BAThCS JTA0OPATOPHBIM 000PYTOBAHUEM M XMMUYECKOH ITOCYIOH;

* IPOBOJUTH HECIIOKHBIE XUMHYECKHE OIBITHl W HAONIOJACHUS 32 W3MCHCHUSMH CBOWCTB
BEIIECTB B MpOIECCe HMX MPEBPAICHUH; COOJIOAATh IMpaBWIIa TEXHUKH OE30MacHOCTH TIpU
MPOBEJICHUH HAOIOICHUN U OIIBITOB;

* pa3nuyaTth AKCIHCPUMEHTAIBHO KHUCIOTHI M MIEJIOYH, TOJb3YICh HWHIAUKATOPAMH,
OCO3HaBaTh HEOOXOIMMOCThL COOJIIOJICHUSI Mep OC30MAaCHOCTH TP OOpAIIEHUU C KUCIOTaMH U
IEJI0YaMHU.

Buinycknuk nonyuum 603mMoxcHoCmb HAYYUMbCA:

* 2PAMOMHO 0OPAUAMBCIL C BEUWECNBAMU 8 NOBCEOHEBHOU JHCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb COONIIOOCHUS NPABUL IKOJOSUYECKU Oe30NACH020 NOBEOEeHUs
8 OKpYJicaloweli NPUpooOHoll cpeoe,

* NOHUMAMb CMbICT U HEe0OX00UMOCMb COONI0OeHUs. NPeONnUCAHUll, Nnpediazaemvlx 8
UHCMPYKYUAX NO UCNOTB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,

* UCNnoL308amb  NPpUOOpemMEHHLIE  KIIOYedble  KOMNEMEHMHOCMU NPU  GbINOJIHEHUU
UCCe008aMeNbCKUX NPOEKMO8 NO U3YYEHUIO CBOLUCMS, CNOCODO08 NOMYYeHUs. U PACNO3HABAHUS
seujecms;

* pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOAb3Ysl CPeocmeéa YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mMeKCcmamu YueOHuKka u OONOJHUMENbHOU
JUmMepamypou, CnpagouHbIMU MadIUYAMU, NPOSGISIMbL 20MOBHOCMb K VEANCEHUI0 UHOU MOYKU
3peHuss npu 0OCYHCOeHUU Pe3yTbMamo8 8bINOIHEHHOU pabomul,

* 00bEKMUBHO OYEHUBAMb UHGOPMAYUIO O Geujecmeax U XUMUYECKUX Npoyeccax,
KPUMUYEeCKU OMHOCUMbCS K NCeBOOHAYYHOU UHGopmayuu, He0oOpOCO8eCmHOU peKiame,
Kacaroweucs UCNoIb3068aHUsL PA3TUYHBIX BEUECE.

Ilepuonnyecknii 3aKOH W TMEPUOAMYECKA CHCTeMa XHUMHYECKHX JJIeMEHTOB
. 1. MenaeseeBa. CTpoeHue BelecTBa

BBINYCKHUK HAYIHTCS:

* KJ1acCU(UIMPOBATh XUMUUYECKUE DTIEMEHTHI Ha METAIIJIbl, HEMETAJIIbI, SJIEMEHTHI, OKCHJIbI
U THJIPOKCH]IBI KOTOPBIX aM(OTEPHBI, U WHEPTHBIC JIEMEHTHI (Ta3bl) ISl OCO3HAHUS BAKHOCTH
YIOPSAOYCHHOCTH HAYYHBIX 3HAHHIA;

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menzaeneena;

* OMUCBIBATH U XapaKTEePU30BaTh TAOIHUHYIO POPMY MEPHOTUIECKON CUCTEMBI XUMHUECKUX
9JIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX SIAEp M paclpeaelieHHe 4YHcla SJICKTPOHOB IO
JJICKTPOHHBIM CJIOSIM aTOMOB XHUMHYECKHX JJEMEHTOB MAaJbIX TIEPHUOJIOB TEPHOIUICCKON
CUCTEMBI, a TAK)Ke KaJus U KaJIbIINS;

* pa3auyYaTh BHUIBI XUMHUYCCKOH CBSI3HM: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJCHTHYIO
HEMOJISIPHYIO U METAITHYECKYIO;

* H300pakaTh JJICKTPOHHO-UOHHBIE (OPMYJIBI BEIIECTB, OOpPa30BAHHBIX XWMHUYECKUMHU
CBSI3SIMH Pa3HOTO BUIA;

* BBISIBJISITh 3aBHCHMOCTH CBOWCTB BEIIECTB OT CTPOCHHS MX KPUCTAIUTUYECKHX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;




* XapaKTEpU30BaTh XUMHUYECKHE DJIEMEHTbl M MX COEAMHEHMS Ha OCHOBE IOJIOXKECHHUS
3JIEMEHTOB B MEPUOJMUECKON CUCTEME U OCOOEHHOCTEH CTPOCHMS X aTOMOB;

* OIIMCHIBATH OCHOBHBIE 3Tanbl OTKpbITUA . 1. MeHeneeBbIM IEpUOANYECKOrO 3aKOHA U
HNEPUOJIMYECKON CHUCTEMbl XMMHUYECKMX 3JEMEHTOB, >KM3Hb M MHOI0OOpa3Hyl Hay4HYIO
JIEATENIbHOCTh YUEHOTO;

* XapaKTepU30BaTh HAyYHOE M MHUPOBO33PEHYECKOE 3HAUEHUE IEPHOAMYECKOTO 3aKOHA U
NIEPUOIUYECKON CHUCTEMBI XMMUYECKUX 3JIeMeHTOB 1. 1. Menneneena;

* OCO3HaBaTb HAay4HbIE€ OTKPBITUS KaK pEe3yJbTaT AJUTEIbHBIX HAOIIOJEHHUH, OIBITOB,
Hay4HOU ITOJIEMHMKH, IIPEOJOJICHHS TPYAHOCTEN U COMHEHUM.

Buinycknux nonyuum 603M0%CHOCHb HAYYUMbCAL:

* 0CO3HABAMb 3HAYEHUE MeoPemu4eckux 3HAHUU 01 NPAKMUYECKoU OesmenibHOCHmu
uenogexka,

* OnucvLIBamb UsyyeHHvle 00bEeKMbl KAK CUCIEMbL, NPUMEHSSA I02UKY CUCEMHO20 AHANU3A,

* NpUMEHAMb 3HAHUA O 3AKOHOMEPHOCMIAX NEePUOOUYECKOU  CUCTNEeMbl  XUMUYECKUX
9/1eMeHMO8 OISl 0OBACHEHUS U NPEOBUOEHUs CBOUCME KOHKPEMHBIX 8EUeCmE,;

* pazeueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM Yenybienus 3HAHUU 00
UCOPpUU CMAHOBIEHU XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL, NEePUOOULEeCKO20 3aKOHA KAK
00HO20 U3 BAJNCHEUWUX 3AKOHO8 NPUPOObL, A MAKNHCE O COBPEMEHHBIX OOCMUIMICEHUAX HAYKU U
MexXHUKU.

MHuoroo0pa3ue XuMHUYeCKUX peaKkuui

BbInyCcKHUK HAyYUTCS:

* OOBSACHATH CyTh XUMHUYECKUX ITPOLECCOB U UX MPUHLUIHAIBLHOE OTINYHE OT (PU3NYECKUX;

* Ha3bIBaTh IPU3HAKYU U YCJIOBUS IPOTEKAHUS XUMUUYECKUX PEaKLIU;

* YCTaHABJIMBAThH IPUHAICKHOCTh XUMUYECKON PEAKIIMH K OIIPEIEIEHHOMY THUITY 110

OJIHOMY U3 KJIACCU(UKALMOHHBIX IPU3HAKOB:

1) no uMcay U coCTaBy MCXOJHBIX BELIECTB U MPOIYKTOB PEaKIUH (PEakluH COCIUHCHHS,
pa3iokeHus, 3aMeIleHNs U OOMeHa);

2) 0 BBIACICHHIO WJIM TIOTJIONICHHIO TEIUIOTHI  (PEakluH OIK30TEPMHYECKHE U
SH/I0TEPMUYECKUE);

3) 0 M3MEHEHHIO CTETCHEeH OKUCICHHUS XUMHYECKUX JJIEMEHTOB (PEaKlUH OKHUCIUTEIBHO-
BOCCTaHOBUTEINIBbHBIE);

4) o 0OpaTUMOCTH TIpoliecca (peakiuu 00paTHMbIe B HEOOpATUMBbIE);

* Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CKOPOCTh XMMUUYECKUX PEaKLIUii;

* Ha3bIBaTh (PAaKTOPHI, BIUAIOLINE HA CMEIIEHUE XUMUUYECKOT'0 PABHOBECHS,

* COCTaBIISITh YPAaBHEHMS JJIEKTPOJIUTHYECKON JHCCOLMALMHA KHCIOT, IIEJIOYEH, COJIeH;
NOJHBbIE M COKpalEHHbIE MOHHBIC YPABHEHHUS peakUuil OOMEHa; ypaBHEHHs OKHCIHUTENIBbHO-
BOCCTAaHOBUTEJIbHBIX PEaKIuii;

* IPOrHO3UPOBATh MPOJYKTHl XUMHUECKUX peakuuid mo (opMmynam/Ha3BaHUSM HCXOTHBIX
BEIIECTB; ONPEJIEISITh UCXO/IHBIE BELIECTBA 110 (OopMysiaM/Ha3BaHUIM MPOTYKTOB pPEaKLUU;

* COCTaBJIATh YpaBHEHHs peaKkluil, COOTBETCTBYIOUIMX MOCIEI0BATEIBHOCTU («IEMOYKE))
IIPEBPAILCHNI HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

* BBIBIIAITH B IIPOLIECCE DKCIEPUMEHTA IPU3HAKH, CBUACTEILCTBYIOIIUE O MPOTEKAHUU
XUMUYECKON PEAKIINN;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU 0JIEH PACTBOPEHHOIO BEILIECTBA;

* ONIPEACIIATh XAPAKTEP CpeAbl BOJHBIX PACTBOPOB KHCIOT M HIEIOYEH MO W3MEHEHUIO
OKpPAaCKH UHJUKATOPOB;

* IPOBOJUTH KAueCTBEHHbIE PEAKIMH, MOATBEP)KIAIOLINE HaJM4Khe B BOJHBIX pPacTBOpPax
BEUIECTB OT/IEIbHBIX KATUOHOB U aHHOHOB.

BuinyckHuk noayuum 603MOHNCHOCHb HAYYUMbCAL:

* COCMAaBNAMb MONEKYJIAPHblE U NOJIHblIE UOHHbIE YPAGHEHUs NO COKPAWEHHbIM UOHHbIM
VDABHEHUAM,




* IPUBOOUMb NPUMEPLI PEaKyull, NOOMBEPAHCOAIOUUX CYUECNBOBAHUE B3AUMOCEAIU MEHCOY
OCHOBHBIMU KILACCAMU HEOP2AHUYECKUX 8eUeCNE;

* NPOCHO3UPOBAMb  PEe3VIbMambl  8030€lCMEUs  PA3IUYHbIX (AKMOpo8 HA U3MeHeHUue
CKOpOCMU XUMUYECKOU peaKyu;

* NPOCHO3UPOBAMb  PE3YIbMAmbl  8030€UCMEUs.  PA3IUYHBIX (DAKMOPO8 HA CMeujeHue
XUMUYECKO20 PABHOBECUSI.

MHoroo6pa3ue BelecTs

BeinryckHUK HayduTCs:

* OTpEACIATh TMPHHAJICKHOCTh HEOPraHWYECKHUX BEIIECTB K OJHOMY W3 M3YYEHHBIX
KJIaCCOB/TPYIII: METAJUIBI M HEMETAJUIbI, OKCUbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH ()OPMYJIBI BEIIECTB 110 UX Ha3BAHHSM;

* OIIPEJENATh BAICHTHOCT U CTENICHb OKHCIJICHHS DJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (OPMYJIBI HEOPTaHUYECKUX COCAMHEHUH 10 BAJICHTHOCTSIM M CTEIEHSIM
OKHCJICHUS 2JIEMEHTOB, a TAKXKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIUIE PACTBOPHUMOCTH KHCIIOT,
OCHOBAHMI U COJICH;

* OOBSICHATH 3aKOHOMEPHOCTU M3MEHEHHS (DU3NYECKHX M XUMUYECKUX CBOWCTB IMPOCTHIX
BEIIECTB (METAJIOB M HEMETAUIOB) W WX BBICIINX OKCHIOB, OOpPa30BaHHBIX JIIEMEHTAMHU
BTOPOTO U TPETHETO MEPHOIOB;

* HA3bIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEPHBIE ISl TPYII OKCHUAOB: KHCIOTHBIX,
OCHOBHBIX, aM(DOTEPHBIX;

* HAa3bIBaTh OOIIME XHMHUYECKHE CBOMCTBA, XapaKTEepPHBIE IS KaKIOTO M3 KIACCOB
HEOPraHNYECKUX BEIECTB: KHUCIIOT, OCHOBAHUIA, COJICH;

* IPUBOAWTH  TPUMEPBHI  pEAKUWi,  MOATBEPXKIAIOMIMX  XUMHUYECKHE  CBOWCTBA
HEOPraHNYECKUX BEIIECTB: OKCHIOB, KUCIIOT, OCHOBAaHUH M COJICH;

* OTIPE/ICTIATh BEIIECTBO-OKUCIUTENh M BEIIECTBO-BOCCTAHOBUTENIb B OKHUCIHTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKIHAIX;

* COCTaBJIATH OKHCIUTEIHHO-BOCCTAHOBUTENBHBIA OanaHc (IUI M3YYEHHBIX PEaKIHid) IO
IPEUIOKEHHBIM CXeMaM PEeaKIIMii;

* IPOBOJIUTH J1a0OpATOPHBIE OIBITHI, OATBEPKIAIONINE XUMHUYECKHE CBOMCTBa OCHOBHBIX
KJIACCOB HEOPIaHWYECKHX BEILECTB;

* IPOBOJIUTH J1A0OPATOPHBIE OIBITHI MO TOTYYECHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB!
BOJIOPO/J1a, KMCIOPOa, YIIEKUCIOro ra3a, aMMHAaKa; COCTAaBIISATh YPABHEHUSI COOTBETCTBYIOLINX
peaKuuii.

Buinycknuk nonyuum 603moxcHocmes Hayuumucs.

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMEA 8eWec8 HA OCHOBE UX COCMABA U CIMPOEHUSL;

* IPOCHO3UPOBAMb ~ CHOCOOHOCMb — Geujecmed  NPOsGIAMb  OKUCTUMETbHble — UTU
goccmanosumenvhvle COUCMEA C YHEMOM CmeneHell OKUCIEHUs DIIeMEHMO8, 6X00AWUX 6 e20
cocmas;

* BLIAGNAMb CYWECHBOBAHUE 2eHEMUUECKOU 63AUMOCEA3U MeHCOy Beuecmeamu 6 paoy:
npocmoe 8ewecmao — OKCUO — 2UOPOKCUO — COJlb,

* Xapakxmepuzoeams 0cobbvle CE0UCMBEA KOHYSHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,

* IPUBOOUMb NPUMEPLL YPAGHEHULl PEAKYULL, 1eHCAUJUX 8 OCHOBE NPOMBIULIEHHBIX CNOCOO06
NONYYeHUs. AMMUAKA, CEPHOU KUCTOMbL, YY2YHA U CIATU,

* onucvlieams Qusuyeckue U XUMUYeCKue Npoyeccyvl, AGNAWUECs YACMbIO KPYeo8opoma
seujecme 8 npupooe;

* OP2aHU306bI6AMb, NPOBOOUMb YYEHUUEeCKUe NpOeKmvl NO UCCIe008AHUIO  CEOUCME
seujecme, UMEIoWUX 8aicHoe NPaKmuiecKoe sHaveHue.

Conep:xkaHue 0CHOBHOTIO 00111ero 00pa3oBaHusi Mo XUMuM 8-9 Kiaacchbl
Pa3zoen 1. Ocnoenvie nonamus xumuu (Yypo6eHb amoMHO-MONEKYIAPHBIX NPEOCHAB/ICHUIL)
[IpenMer xumuu. MeToapl MO3HAHUS B XMMHHU: HAOIIOJIEHUE, SKCTIEPUMEHT, U3MEpPEHUE.
Hcrounnku xumMudeckoi nHpoOpMaIuu: XuMUIeckas Juteparypa, MaTepHer.



UYuctsle BemecTBa U cMecu. Ouuctka BemiectB. [IpocTbie U cloXHBIE BemiecTBa. MeTaiibl U
HEMeTaJuIbl. XMMHUYECKHUH DIIEMEHT, aTOM, MOJIEKYJIA. 3HAKH XMMHUYECKUX 3JIEMEHTOB. XHUMHUYEC-
Kasg ¢opmyna. BameHTHOCTh xumuyeckux dieMeHToB. CocraBieHue Qopmysn OWHAPHBIX
COEIMHEHUI 10 BAJEHTHOCTH aTOMOB XMMHYECKHX AJIEMEHTOB U OINPEIECICHUE BAJICHTHOCTHU
ATOMOB XMMHYECKHX JIEMEHTOB 10 opMyamM OMHAPHBIX COSAMHCHUN.

OtHocutrenbHass aroMHas Macca. OTHOCHUTENbHAs MOJEKYJIspHass macca. MaccoBas [0
XHMHYECKOI0 AJIEMEHTA B CI0KHOM BeliecTse. KonmnuectBo BemecTBa. Moiib. MonsipHas Macca
U MOJISIPHBIN 00BEM.

duzrueckue SIBJICHUS U XUMUYecKue peakiyu. [[pr3Haku v ycioBUs MPOTEKAHUSI XUMUYECKHUX
peakuuil. 3aKOH COXPAHEHUs MAacChl BEIIECTB IIPHM XHWMHUYECKUX peakUusX. XHUMHUYECKUE
ypaBHeHHsA. Kod((UIMEeHTsl B ypaBHEHUSX XUMHYECKUX PEAKIMH KaK OTHOIICHUS KOJHYECTB
BEIIECTB, BCTYMAIOIIMX M OOpa3yloIIMXCsl B pe3yiabTare Xumuueckod peakimu. [Ipocrteiinme
pacueThl M0 YPaBHEHUSIM XUMUYECKUX PEAKIIHA.

OcHOBHBIE KJIACCHI HEOPraHUYECKUX coelnHeHud. HoMmeHKkiaTypa HEOpraHM4eCKHX BELIECTB.
Kucnopoa. Bozayx. I'openne. Oxcuapl. Okcuipl METa/uIoB M HemeTaiuioB. Bogopon. Boga. Ouunctka
BOJIbL. Anpais Bozapl. B3anmopeiicTBue BOIBI C OKCHIaMU METAJUIOB M HeMeTawioB. Kuciotsl,
KjaccuuUKalys U CBOMCTBA: B3aMMOJIEHCTBHE C METaJUIaMH, OKcUJaMu MeTayioB. OCHOBaHMUS,
KjnaccuuKalus ¢ CBOMCTBA: B3aMMOJICHICTBHE C OKCHAAMH HEMETaUIOB, KHCIIOTaMH.
Amdoteprocts. Kicinotao-ocHoBHbIe HHAMKAaTOpEL. Comu. Cpenaue comu. BzanmonelictBue comeit
C MeTajulaMH, KUcioTamu, menoyamu. CBsi3b MEXIY OCHOBHBIMHM KJIACCAMHM HEOPraHUYECKHX
COEMHECHUM.

[lepBoHavanbHble NPEICTABICHUS O ECTECTBEHHBIX ceMelcTBax (Tpymmax) XUMHYECKHX
AJIEMEHTOB: IIEJIOYHBIC METAJLIBI, TAJIOTC€HBI.

Pazoen 2. Ilepuoouueckuii 3aKOH U NEPUOOUYECKAA CUCHEMA XUMUYECKUX IIEMEHMO8
JI.H.Menoeneesa. Cmpoenue eeuiecmea.

[lepuoguueckuii  3akoH. Mcropusi OTKpBITHSL MEPUOAMYECKOTO 3aKOHA. 3HAYEHHE
MEPUOIUYECKOTr0 3aKOHA JIJI Pa3BUTHS HAYKH.

[Tepromuueckas cucTeMa Kak €CTECTBEHHOHAY4YHAs KIIACCU(DUKAIS XUMUYECKUX AIIEMEHTOB.
Tabnuunast popma mpeAcTaBiICHUsT KIaCCU(DUKAIIMN XUMHUECKUX AJIeMEHTOB. CTPyKTypa TaOJHUIIBI
«lepuonnueckass cucreMa xumuueckux oseMeHToB [[. M. Menneneesa». dusnueckuil CMBICT
MOPSIZIKOBOTO (aTOMHOT0) HOMEpa, HOMepa NEPHo/Ia U HOMEpPa TPYIIIIHI (7151 2JIEMEHTOB A-TPYIII).

CtpoeHue atroma: siApo M dJeKTpoHHas oOosouka. CocTaB aTOMHBIX SiAep: MPOTOHBI U
HeUTpoHbl. 30TOMEI. 3apsi aTOMHOTO s/Ipa, MaCCOBOE YMCIIO M OTHOCHTENIbHAsI aTOMHAsl Macca.
DneKTpoHHas 000JI0UKa aToMa. DNIEKTPOHHBIE CIIOM aTOMOB JIEMEHTOB MAaJIbIX TIEPUO/IOB.

XuUMHUYECKasi CBA3b. JIEKTPOOTPHUIATEIHHOCTH aTOMOB. KoBajeHTHas HemoysipHas |
noJisipHasi cBs3b. MloHHas cBsi3b. BaneHTHOCTH, CTENIEHb OKUCIIEHMS, 3apsil HOHA.

Pa3zoen 3. Muozoobpaszue xumuueckux peaxkyuil.

Knaccudukanus XUMHUYECKUX PpEaKUUW: peakiu COeNWHEHHUS, Pa3iIOokKEeHUs, 3aMEIICHHUS,
oOMeHa, 9K30TEPMHUYECKHE, SHAOTEPMUUYECKHE, OKHUCJIUTETbHO-BOCCTAHOBUTEIBHEIE,
HeoOpaThMble, 0OpaTUMBIE.

CKOpOCTh XUMHUYECKHX peakiuil. DakTOpsl, BAUSAIOMNE HA CKOPOCTh XUMUYECKHUX PEAKIINN.

PactBopbI. DnekTpoauTuyecKas Juccouanus. DIEKTPOIUTHI U HEANEKTPoauThl. KaTnons! n
aHWOHBI. Jlucconmanus coieil, KUCIOT M OCHOBAaHWI B BOJHBIX pacTBopax. Peakiiun moHHOTO 00-
MEHa B pacTBOpPax 3JEKTPOJIUTOB.

Pazoen 4. Muozooopasue seuiecme.

EctecTBeHHBIE ceMelicTBA XMMHUYECKHX JJEMEHTOB METaNIOB W HeMeTawioB. OOmias
XapaKTEepPUCTUKA HEMETaUIOB Ha OCHOBE WX TOJOXEHUS B TIEPUOJUYECKONH CHCTEME.
3aKOHOMEPHOCTH U3MEHEHUs! (PH3MUYECKHX U XUMHYECKUX CBOMCTB HEMETANIOB — TMPOCTHIX Be-
IIECTB, UX BOJOPOJTHBIX COEAMHEHWH, BBICIIMX OKCHIOB W KHCJIOPOJICOAEPKAIINX KHUCIOT Ha
MIpUMEPE JIEMEHTOB BTOPOT'O U TPETHETO MEPUOIOB.

OO0mas XxapakTepHUCTUKAa METAUIOB HA OCHOBE HMX ITOJOKEHUS B TIEPHUOJUYECKON CHUCTEME.
3aKOHOMEPHOCTH M3MEHEHUS (U3NYECKUX M XHMHUYECKUX CBOMCTB METAZIOB — MPOCTHIX



BEUIECTB, UX OKCHUJOB M I'MIPOKCHIOB Ha IPUMEPE IEMEHTOB BTOPOTO U TPETHETO NEPUOMIOB.
AMdotepubie coeauHenust amomuHus. OOmias XapakTepUCTHKa JKejle3a, €ro OKCHAOB U
TUIPOKCHU/IOB.

Pazoen 5. Ixcnepumenmanvuaa xumua (Ha uzyuenue smoeo paszoena He 6vlOeNsiemcs
KOHKpemHoe 8peMs, NOCKONbKY XUMUYECKUL IKCNepUMeHm A615emcs 00A3amenbHOU COCMAGHOU
yacmvilo  Kaxico020 U3  pasoenos NpuMepHou npocpammel, Pasdenenue nabopamopHoz2o
9KCHEepUMeHmMa Ha NpaKkmudeckue 3aHAMus U J1a00pamopHvle Onvlmbl U YMOYHEHUe Ux
cooeparcanuuss NPoBOOAMC ABMOPAMU PAdOUUX NPOSPAMM NO XUMUU OJisl OCHOBHOU UIKOJIbI.
Bapuanm KoHKpemuzayuu Xumuuecko2o 9KCNepuMeHma u pacnpedenenus e2o no yieOHbLM
memam npusedeH 8 NPUMepPHOM MemMamuyeckom NiaHUpoO8aHuu.)

JleMoHCTpauMoOHHbIH 3KcriepuMenTt. 1. Ilpumepst ¢usnyeckux sBnenuil. 2. Ilpumepsr
XUMHUUYECKHUX PEAKLUN C SIPKO BBIPAXKEHHBIMHM M3y4aeMbIMU IIPU3HAKaMHU. 3. Peakuuu coeMHEeHuUs,
pasiiokeHusl, 3aMmelleHus, oOMeHa. 4. Peakiuu, WUTIOCTPUPYIOIIME CBOWCTBA M B3aMMOCBSI3U
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COeIMHEHUM. 5. ONbIThI, WUTFOCTPUPYIOLIUE 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB ILEJIOYHBIX METAIOB M TajloreHoB. 6. OIBITHI, WUIIOCTPUPYIOLIHE
3aKOHOMEPHOCTU MU3MEHEHHs CBOMCTB TUAPOKCUIOB M KHCIOPOJICOACPKAIIUX KUCIOT 3JIEMEHTOB
ogHoro mepuona. 7. Ilpumepbl OKHUCIUTENBHO-BOCCTAHOBHUTEIBHBIX peakiuil.8.DaKkTopsl,
BIIMSAIOIIME HA CKOPOCTb XUMHUUYECKHX PEAKIIMM.
9.Ilpumepsl 3H10- U FK30TepMudeckuX peakimii. 10. CpaBHEHHE 3JIEKTPOIPOBOIHOCTH PACTBOPOB
AIEKTPOIIUTOB U HEANeKTponuToB. 11. Peakiuu monnoro oomena. 12. OnbIThl, HILTIOCTPUPYIO-
mye pusnueckre 1 XMMUYECKUE CBOMCTBA 3Y4aeMbIX BEILLIECTB.

Jladoparopublii 3xcnepument. 1. Ilpumepsr dusudeckux ssiaeHuit. 2. I[Ipumepsl
xumuueckux peakuui. 3. Paznenenue cmeceil. 4. IlpusHaku U yciioBUS TE€UEHHUS XUMHYECKHX
peakuuii. 5. Tunbl xumudeckux peakuui. 6. CBoWCTBa M B3aMMOCBSI3M OCHOBHBIX KJIACCOB
HEOPraHUYECKUX CoeqUHEHUM. 7. DaKkTOphl, BAUSAIONINE HA CKOPOCTh XUMHYECKUX peakuuil. 8.
CaoiicTBa cojeil, KUCIOT W OCHOBAHHUW KakK 3JEKTPOIUTOB. 9. ONbITHI, WLIOCTPUPYIOIIHE
¢usnyeckue M XHUMUYECKHE CBOMcTBa u3ydaeMmblx BemiecTB. 10. ONBITBI 1O MOJTYYEHUIO
W3YYEHHBIX BEIECTB.

Pacuernble 3agaun. 1.BpluucieHre OTHOCUTEIbHOW MOJEKYJISPHOW M MOJSIPHOM MacChl
BEIIIECTBA IO €ro XxuMuyeckoi ¢opmyie. 2. Pacuer MaccoBoi JOIM XUMHYECKOTO 3JIEMEHTa B
coenquHeHUH. 3. PacueT MaccoBoil 1011 pacTBOPEHHOIO BeleCTBa B pacTBope. 4. Boruncnenus
10 XUMUYECKUM YPAaBHEHUSM MACChl WIIM KOJMYECTBA BEIIECTBA OAHOIO M3 YYaCTBYIOIIHUX HIIU
MOJIYYaAIOLMXCSl B PEaKlUU COEJUHEHMM IO M3BECTHOW Macce MM KOJIMYECTBY BEIECTBa
JPYTrOro COEIUHEHMUS.

I[IpumepHble 00beKTBI 3KCKYpewidl. My3en  MHMHEpaJOrvyeckue, KpaeBeT4ecKHe,
XYJOKECTBEHHbIE, MEMOPHAIBHBIE My3€M BBIJAIOIIUXCS  YYEHBIX-XUMHUKOB. XHUMHUYECKHE
Jaboparopud  00pa3oBaTENbHBIX YUPEKICHUN CPEOHEr0 U BBICIIETO IMPOPECCHOHATBLHOTO
oOpa3zoBaHus (yueOHbIE U HAyYHbIE), HAYYHO-HUCCIIEA0BATEIbCKUX OpraHu3anuii. BomoouncTHble
COOPYKEHHUS. DKCKYPCHUH B IPUPOAY.

IIpumepHble HampaBJjieHUSl NPOEKTHOH JesiTeJibHOCTH oOyuyarwmmxces. 1. PabGora ¢
MCTOYHUKAMU XMMHUYECKON MH(POpMAIU — HCTOPUYECKHE O030pbl CTAHOBJIEHUS M pPa3BUTHUS
W3YYEHHBIX TMOHATHH, TEOPUH, 3aKOHOB; JKU3Hb U JIEATEIbHOCTh BBIIAIOIINXCS YUEHBIX-XUMHUKOB.
2.AnanmuTnueckue  0030psl  MH(pOpMAIMKM [0  PELIEHUIO  OMNpPENENIEHHBIX  HAy4YHBIX,
TEXHOJIOTUUECKHX, MPAKTUUYeCKUX MpodieM. 3. OBiageHne OCHOBaMM XMMHMYECKOro aHaiusa. 4.
OBnazneHrne 0OCHOBaMU HEOPTaHUYECKOTO CUHTE3A.

COAEPKXAHHUE TEM YYEBHOI'O KYPCA XUMMHHU 8 KIIACCA

BBenenue (5 uacos)

XuUMHUs — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[ToHsITHE 0 XUMHUYECKOM AJIEMEHTE M (OpMax ero CyIIeCTBOBAHMS: CBOOOTHBIX aTOMax,
MPOCTHIX U CIIOKHBIX BEIIECTBAX.



[TpeBpamenus BemecTB. OTAMYNE XUMUYECKUX PEAKIUN OT GU3NYECKUX sBJIeHUN. Ponb
XUMUH B )KU3HU YEJIOBEKA.

KpaTkue cBeneHus: U3 UCTOpPUM BO3HMKHOBEHMS M pa3BUTHs Xumuu. Ilepuon anxumumu.
[Tonsitue o ¢umocopckom kamue. Xumus B XVI B. PasButne xumum nHa Pycu. Pomb
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUU XMMHUYECKOW Haykun — paboTsl M. B. JlomoHOCOBa, A.
M. bytneposa, JI. 1. Menneneena.

XyMHYeCcKasi CUMBOJIMKA. 3HAKW XUMHYECKMX OJJIEMEHTOB U IIPOUCXOXACHHUE HX
Ha3BaHui. Xumudeckue ¢opmyinbl. MHnekcsl u koddduurentsl. OTHOCUTENBHBIE aTOMHAs U
MOJIEKYJIsIpHAst Macchl. PacueT MaccoBO 10 XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJie BEIIECTBA.

[lepuoanueckas cucrema xumuuyeckux anemeHtoB JI. M. MenneneeBa, ee cTpykrypa:
MaJible W OOJIbIINE MEPUObl, TPYNIBI U MOArpynnbl (TiaaBHas W nmoOouHas). Ilepuogmueckas
CUCTEeMa KaK CIPaBOYHOE MOcoOUe IJis MOJIy4YEHUsI CBEACHUIM O XUMUYECKUX JIEMEHTaX.

Pacuemnvie 3a0auu. 1. HaxoxaeHne OTHOCUTENIBHON MOJIEKYJISPHOM Macchl BEILECTBA
0 ero Xumuueckoi ¢(opmyne. 2. BpruncieHne MaccoBOM JOJM XMMHYECKOrO 3JEMEHTa B
BEIIIECTBE 110 ero Gopmyrie.

Ipaxmuueckue pabomor Nel u Ne2
1. [IpaBuna TexHUKH O€30MMaCHOCTH NpU paboTe B XuMuyeckoM kabunere. [IpreMbl oOpamieHus
¢ JabopaTopHbIM 000OpYIOBaHHEM U HarpeBaTe/libHbIME IpuOOpamu. (¢ npumenenuem
obopyoosanus Touka Pocma)

2. Habnronenus 3a M3BMEHEHUSAMHU, TIPOUCXOISIIIMMU C TOPALICH CBEUOi, U UX OMHCAHUE.

IIpeamerHble pe3yibTaTbl 00y4eHust
Yyanmiics J0JKeH ymemp:

UCIIOJIb30BaTh IPU XapaKTEPUCTHKE BEILECTB IMOHATHUSA: «aTOM», «MOJIEKYNIa», «XUMHYECKHN
ANIEMEHT», <«XUMHYECKHH 3HAaK, WM CHMBOJI», «BEIIECTBO», «IIPOCTOE BEILIECTBOY», «CIOKHOE
BEIIIECTBOY, «CBOMCTBA BEIICCTBY, «XUMHYECKUE SBICHUSD, «(DI3HUYECKHE SIBICHUS, «KOIPPUIEHTH,
«UHJIEKCBD», «OTHOCHUTEIIbHAs aTOMHAas Maccay, «OTHOCHTENbHAsI MOJISKYJISIpHAs Maccay, «MaccoBas
JIOJISL AIIEMEHTA;

3HaTh: MPEAMETbl M3Yy4YEHUS €CTECTBEHHOHAYUHBIX [IUCLUIUIMH, B TOM YHCIE XVMHM;
xummgeckre cumBoitel: Al, Ag, C, Ca, C1, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHus U
IIPOU3HOILIEHUE;

KJ1acCU(UIIMPOBATH BEILIECTBA 10 COCTABY HA MPOCTHIE U CJIOXKHBIE;

pa3IMyaTh: TENA U BELIECTBA; XMMUYECKHUI IEMEHT U IIPOCTOE BELIECTBO;

OIUCHIBaTh: (POPMBI CYILIECTBOBAHUSI XMMHYECKHX 3JI€EMEHTOB (CBOOOIHBIE AaTOMBI, HMPOCTHIE
BEIIECTBA, CIIOXKHBIC BeIIeCcTBa); TabmuuHyro (opMmy Ileproauyeckoil cHCTEMBl XUMHUYECKUX
AIIEMEHTOB; TOJNOKeHue AmeMenTa B Tadmuie [ M. MenneneeBa, UCTIONB3ys TOHATHS <IICPHOI»,
«TpyIIay, «IJaBHas MOATPYIIa», «1000YHAsI MOJATPYINay; CBOMCTBA BEIECTB (TBEPABIX, >KUJIIKHX,
ra3o00pa3HbIX);

OOBSACHATH CYLTHOCTh XUMUYECKHX SIBJICHUH (C TOUKU 3pEHUS] aTOMHO-MOJIEKYJIIPHOTO YUEeHHS) U
UX MIPUHLMIHAAIBHOE OTINYKE OT (PU3UUECKUX SIBICHMIA;

XapaKTepH30BaTh: OCHOBHBIE METOIbl HM3YYEHHsS €CTECTBEHHBIX JAWCLUIUIMH (HaOto/eHue,
AKCIIEPUMEHT, MOJIECIMPOBAHKE); BEIIECTBO IO €ro XUMHUYEeCKOW (QOpMyse COIJIaCHO IUIaHy:
KAQUeCTBEHHBIM COCTaB, THUI BemlecTBa (MPOCTOE WM CJIOXKHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHTENIbHAs MOJIEKYJISIpHAsl Macca, COOTHOIIIEHHE MacC JIEMEHTOB B BEILIECTBE, MACCOBBIE JIOH
HJIEMEHTOB B BEIIECTBE (JUIS CJIOXKHBIX BEILECTB); POJIb XMMHHU (TTOJIOKUTENBHYIO U OTPHULIATEIBHYIO)
B JKM3HU Y€JIOBEKa, apryMEHTHPOBATh CBOE OTHOIIEHHE K ATOW Mpobiieme;

BBIUNCIISITH  OTHOCUTENIBHYIO MOJIEKYJISPHYI0O MacCy BELIECTBA M MAacCOBYIO JOJIO
XMMHUYECKOT0 AJIEMEHTA B COETMHEHUSX;

IPOBO/IUTH HAOJIOICHHS CBOMCTB BEILIECTB U SIBJICHUM, MPOMCXOIAIINX C BEIIECTBAMU;

co0JII0AaTh TpaBUiIa TEXHUKM O€30MacCHOCTH IPU MPOBEACHUH HAOIIOEHHUM U J1abopaTOPHBIX
OTIBITOB.

MeranpeamerHble pe3y/ibTaTbl 00y4eHust
Yvyaumiics 10JKeH ymemp:



OTPEeNEeNATh TPOOTEMBbI, T. €. YCTAaHABIMBATH HECOOTBETCTBUE MEXKIY JKETaeMbIM H
e CTBUTEIIHLHBIM;

COCTABJISTh CJIOJKHBIN IIJIaH TEKCTa;

BJIaJICTh TAKKM BHJIOM H3JI0’KEHMS TEKCTA, KaK IIOBECTBOBAHIIC,

TI0/T PYKOBOJICTBOM YYHUTEISl IPOBOAWTD HEITOCPEICTBCHHOE HAOITIOICHUE;

1I0J] PYKOBOJICTBOM YYHTENST O(OPMIIATH OTYET, BKIIFOYAIOIIMNA ONMCAaHWE HAOJIOJCHHUS, €ro
pE3YIBTATOB, BEIBOJIOB;
HCITIOJIL30BaTh TAKOW BUJ] MBICJICHHOTO (MCILHOT0) MOJICTMPOBAHUS, KaK 3HAKOBOE MOJICITMPOBAHUE
(Ha MpUMeEpe 3HAKOB XUMHYECKHX DJIEMEHTOB, XUMHUUECKHUX (OpMYI);

WCIIOJIL30BaTh TAaKOW BHJ MaTepPUAIBLHOTO (IIPEAMETHOT0) MOICIMPOBaHMsS, Kak (Qu3nyeckoe
MO/JICTUPOBaHUE (Ha MPUMEPE MOACTUPOBAHUS AaTOMOB U MOJIEKYJ);

TMOJTy4aTh XUMUYECKYO0 HH(POPMAITHIO U3 PA3TMYHBIX HICTOYHUKOB;

OIPE/ICIATh OOBEKT U ACTICKT aHAIN3Aa U CUHTE3a;

OTIPEIETISITh KOMIIOHEHTHI O0BEKTa B COOTBETCTBUM C aCIICKTOM aHAJIM3a U CUHTE3a;

OCYIIIECTBIISITH KAYECTBEHHOE U KOJIMYECTBEHHOE OIMICAHNE KOMITOHEHTOB 00BEKTa;

OIPEIENATh OTHOIIEHHS O0BEKTA C IPYTHMHU O0bEKTaMHU;

OTIPEJIEIISITh CYIIECTBEHHBIC MPU3HAKA OOBEKTA.

Tema 1. Atombl xumMuueckux dj1emeHToB (10 uacos)

AToMBI Kak (hopMa CYIIECCTBOBAHHS XUMHYECKHX 3JeMEHTOB. OCHOBHBIC CBEICHUS O
CTPOCHHMHM aTOMOB. JloKa3zaTenbCcTBa CIOKHOCTH CTpoeHus atomoB. OmbiTel Pesepdopna.
[Inanerapnast MOAENb CTPOEHUS aTOMA.

CocTtaB aTOMHBIX sj€p: NPOTOHBI W HEUTPOHBI. OTHOCHUTENbHAs aTOMHAas Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHASL AaTOMHAsI Macca.

3meHeHne uuciaa MPOTOHOB B SApEe aToMa — OOpa30BaHUE HOBBIX XHMHYECKHX
3JICMCHTOB.

N3meHeHune ynciaa HEUTPOHOB B siape aToMa — oOpazoBaHKe M30TONOB. COBpEMEHHOE
ONpEAEIICHUE MOHATUS «XUMHUUYECKUN 3JIEMEHT». M30TOmbI Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XHMHYECKOI'0 DJICMCHTA.

OnekTponbl. CTpoeHUE MEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKUX 3JIEMEHTOB Ne 1—
20 nepuoanueckoit cucrems! J[. . MenneneeBa. [lonatue o 3aBepiieHHOM M HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[lepnonnueckass cucremMa xumuueckux snemeHtoB /. M. MenneneeBa u crpoeHue
aTOMOB: (PU3UYECKHI CMBICI TOPSIKOBOIO HOMEpA DJJIEMEHTAa, HOMEpa TPYIIbl, HOMeEpa

nepuoza.
M3MeHeHune yucia 3JIEKTPOHOB Ha BHEUIHEM 3JIEKTPOHHOM YPOBHE aToMa XHMHYECKOTO
3lIeMEHTa — O00pa30BaHME IMOJIOKUTEIbHBIX U OTPHULATENBbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE

aToOMaM¥y METaJUIOB M HeMeTauloB. [IpuYnHbBl M3MEHEHNST METAaUIMYECKUX M HEMETAJNINYECKHUX
CBOMCTB B Ilepuoax U rpymnmnax.

O6pa3zoBanue OuHapHbIX coenuHeHui. [lonsaTre 00 noHHOM cBsi3u. CxeMbl 00pa3oBaHUs
MOHHOM CBSI3H.

B3aumopeiicTBe aTOMOB XUMHYECKHX 3JEMEHTOB-HEMETAIJIOB MEXIy co0oi —
o0Opa3oBaHMe IBYXaTOMHBIX MOJIEKYJ MIPOCTHIX BemecTB. KoBaneHTHas HeNmoIsipHas XUMHUYECKast
CBSI3b. DIIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBL.

B3aumoneiicTBue aTOMOB XHWMHYECKUX DIIEMEHTOB-HEMETAIOB MeEXAy coboil —
oOpa3oBaHue OWHApHBIX COEIMHEHUH HEMETaUIOB. JJEeKTpooTpuuaTenbHOCTh. [loHsATHE O
KOBAJIEHTHOM TOJISIPHOM CBSI3HU.

B3aumopeiictBue aToMOB XMMHMUYECKHX JJIEMEHTOB-METANIOB MeEXAy coloil —
o0pa3oBaHNe METANIMYECKUX KPUCTAIOB. [[OHATHE O METAIITNYECKON CBS3H.

Lemoncmpayuu. Monenu aTroMOB XUMHUYECKHMX 3jeMeHTOB. Ilepmonnueckas cucrema
xuMHun4deckux 3neMeHToB .M. Menaeneepa

IIpexmerHbie pe3yJibTaThl 00y4eHust
Yvyaiuiics 10J1KeH ymensv:



JIaBaTh XapaKTEPUCTUKY XUMHUYECKUX JIEMEHTOB 10 UX NosiokeHHto B [lepuoaiueckoil cucreme
xuMudeckux deMeHToB J[. M. MenneneeBa (XMMHUYECKUI 3HAK, TMOPSIKOBBI HOMEp, TEPHO,
rpyIa, MOArpyIa, OTHOCHTENbHAs aTOMHas Macca, CTPOCHHE aTtoMa — 3apsijl siapa, YHCIIO
MIPOTOHOB M HEWUTPOHOB B sjpe, OOIIEe YMCIIO SJICKTPOHOB, pPaCHpeACiICHUE 3JICKTPOHOB I10
AIIEKTPOHHBIM CIIOSIM);

OTIPEJICIISATh THIT XUMHUYECKON CBS3U 1O (POpMyJie BEIIECTBA;

MPUBOJUTH MPUMEPHI BELIECTB C Pa3HBIMU TUIIAMUA XUMUYECKOU CBSI3H;

XapaKTepru30BaTh MEXaHWU3MbI 00Pa30BaHUsI KOBAICHTHOW CBS3M (OOMEHHBIN), MOHHOW CBSI3H,
METAJIMYECKON CBS3H;

YCTaHABIIMBATh MPUYMHHO-CJICICTBEHHBIE CBS3H: COCTAB BEIIECTBA — TUI XMMUYECKOM CBA3H;

COCTaBIISATH (POPMYJIBI OMHAPHBIX COSAMHEHHUH TI0 BAJIGCHTHOCTHY;

HAXOJIUTh BAJICHTHOCTH AJIEMEHTOB TI0 (hOopMyJie OMHAPHOTO COSAMHEHUS.

MeTtanpenMeTHbIe pe3y.JIbTaThl 00yUeHHs

VYyanwiics nosxeH ymems:

(OpMyITMpPOBATh THUIIOTE3Y IO PEIICHUIO TIPOOIIEM;

COCTaBJISITh IUIAaH BBITIOJHEHUS Y4eOHOM 3a/1aui, pelieHuns MpodIeM TBOPUECKOTO U MOMCKOBOTO
XapakTepa, BHITOTHEHUS IPOSKTa COBMECTHO C YUUTEJIEM;

COCTaBJISITh TE3HUCHI TEKCTA;

BJIQJICTh TAKUM BHJIOM HM3JIO’KEHUS TEKCTa, KaK OIMMCaHUE;

WCIIOJIb30BaTh TAaKOM BHJI MBICIICHHOTO (MACAILHOTO) MOJCIMPOBAHMS, KaK 3HAKOBOE
MOJIETIMpOBaHME (Ha MPUMEPE COCTABIICHUS CXEM 00pa30BaHUsl XUMUYECKOHN CBS3H);

WCIIOJIb30BaTh TAKOM BHJI MaTEpPHAIBHOrO (IPEIMETHOT0) MOJICIMPOBAHMS, KaK aHAJIIOrOBOE
MOJICJIMPOBAHUE;

WCIIOJIb30BaTh TAKOW BHJ MaTEpHAIBHOTO (IPEIMETHOTO) MOJCIUPOBAHMSA, KaK (PH3HUYCCKOES
MO/JISTUPOBaHUE (Ha IPUMEPE MOJIETICH CTPOEHHUS aTOMOB);

OIPEETISITh OOBEKTHI CPAaBHEHUS U aCIIEKT CPAaBHEHHUST OOBEKTOB;

BBITOJIHATH HEMOJTHOE OTHOJIMHEHHOE CPAaBHEHHE;

BBINOJIHATH HEMOJIHOE KOMIUIEKCHOE CPAaBHEHHUE;

BBITIOJIHATH MTOJTHOE OHOJIMHEHHOE CpaBHEHHE.

Tema 2. [IpocTbie BemnecTBa (7 uacog)

[TonoxxeHne MeETaIIOB W HEMETAUIOB B IEPUOAMYECKOM CHUCTEME XUMHUYECKUX
anementoB [[. M. MenneneeBa. BaxkHeilmme npocThie BEIIECTBA — METAJUIBL: KEJE30,
QTIOMUHMM, KaJbllui, MarHui, HaTpuil, kamui. (Hcnonv3osanue HaAOOPO8 XumudecKux
peaxmusos Touxa Pocma: Illerounvie memannvl, Memanner) OO6mue (HhuU3NUECKUEe CBOMCTBA
METaJIJIOB.

Baxxneiimre mpocThie BellecTBa — HEMETallbl, 00pa30BaHHBIE aTOMaMH KHUCIOPOJa,
BOJIOpO/Ia, a30Ta, cephl, docdopa, yriepoaa. CriocoOHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB K
00pa30BaHNI0 HECKOJIBKUX IMPOCTHIX BEIIECTB — aJUIOTPOMNHS. AJUIOTPOMHBIE MOIUDUKALNUN
kuciopona, ¢dochopa u oJoBa. METAITUYECKUE U HEMETAIUIMYECKHE CBOMCTBA IMPOCTHIX
BelecTB. OTHOCUTEIBHOCTD JIEJICHUS ITPOCTHIX BEIIECTB HA METAJLJIBI U HEMETAJLIIBL.

[Tocrosiunass ABoragpo. KomnuectBo BemectBa. Mosb. MonsipHas mMacca. MoasipHbIN
00BeM ra3000pa3HBIX BemlecTB. KpaTHbIe €IUHUIBI KOIWYECTBA BEIIECTBA — MIJUIMMOJIbL U
KWJIOMOJIb, MIUUTAMOJISIPHAsE W KWJIOMOJSIPHAss MAacChl BEIIECTBA, MUJUTUMOJIAPHBIA U
KHJIOMOJISIPHBIN 00beMbI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ WCMONB30BaHHEM TOHITHH «KOJMYECTBO BEIIECTBA», «MOJSpPHAs Maccay,
«MOJISIPHBIN 00bEeM Ta30B», «IIOCTOSTHHASE ABOTaIPO».

Pacuemnvie 3a0auu. 1. BpruucieHne MOJSPHOM MacChl BEIIECTB O XUMHUYECKHM
dopmynam. 2. PacueTpl ¢ HCMOIB30BaHHWEM TMOHSATHH «KOIUYECTBO BEIIECTBA», «MOJSpHAS
Maccay, «MOJISIPHBIA 00beM Ta30B », « TOCTOSTHHAST ABOTaIpO ».

Hemoncmpayuu. Konnekiuss MeTalIoB W HeMeTasioB. (HMcnonvzosanue Habopos
xumuueckux peakmusog Touxa Pocma)

IIpenmerHbIe pe3yJbTaThl 00y4eHHs!



VYvyaimiics 10JKeH yments:

UCIIOJIb30BATh MPH  XAPaKTEPUCTUKE BEUIECTB MOHATUS: «METAIUIbD», <ILTACTUYHOCTHY,
«TEIIONPOBOJHOCTEY,  «3JIEKTPOIPOBOAHOCTDY), «HEMETALIbD), «AUIOTPOIUS», «AJUIOTPOIHBIC
BUJIOW3MEHEHHUS, WX MOAU(DUKAIIINY;

OIMCHIBATh IOJIOKEHHE 3JIEMEHTOB-METAJUIOB U JIEMEHTOB-HEMETaUIOB B I[leproauueckoit
cucreMe xuMuueckux aeMeHToB [1. 1. Menneneesa;

KJ1acCH()UIIMPOBATH MPOCTHIE BEILIECTBA HA METAJLIBI U HEMETAJUTBI, YJIEMEHTHI;

OIPEAETATh MPUHAUICKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY W3 M3YYEHHBIX KJIACCOB -—
METAJUIbI U HEMETAILIIbL;

JIOKa3bIBaTh OTHOCUTEIILHOCTh JEJICHUS IPOCTHIX BELECTB HA METAJLIBI 1 HEMETAILIbI;

XapaKTepr30BaTh 00IIMe (PU3MUECKUE CBOMCTBA METAILIOB;

YCTaHaBJIMBATh IPUUMHHO-CIIECTBEHHBIE CBSI3U MEXK/1y CTPOCHUEM aTOMa M XMMUYECKOH CBA3BIO
B [IPOCTHIX BEIIECTBAX — METAUIaX U HEMETAJUIAX;

OOBSCHATH MHOTOOOpa3ue MPOCTHIX BELIECTB TAaKUM (haKTOPOM, KaK aJllIOTPOIIHS;

OIMCHIBATh CBOICTBA BEILIECTB (HA IIPUMEPAX IPOCTBIX BEILIECTB — METAJIIIOB U HEMETAJLIOB);

COOMIOAaTh MpaBKiia TEXHUKU 0€30MaCHOCTH MPH MPOBEACHUH HAOIIOACHUA U J1ab0opaTOPHBIX
OIIBITOB;

WCIIOJIb30BATh TPU PEIICHUHM PACUYETHBIX 3aJau MOHSTUS: «KOJMYECTBO BEILECTBA», «MOJIbY,
«TIOCTOSIHHAsI ABOTaIpO», «MOJISIPHAsI Maccay, «MOJISIPHbIA 00BEM Ia30B», «<HOPMAIbHbBIE YCIIOBUSDY,

MPOBO/IUTH PACUETHI C UCIIOJIb30BAHUEM MOHATHIA: «KOJMYECTBO BEILECTBA», «MOJISIPHASI Maccay,
«MOJISIpHBIN 00bEM T'a30B», «TIOCTOSIHHAsT ABOTaIpo».

MertanpeaMeTHble pe3y/IbTaThl 00y4eHUs

Vvyaimiics 10J1KeH ymens:

COCTaBJISITh KOHCIIEKT TEKCTa;

CaMOCTOSITEITFHO HCTIONB30BaTh HETIOCPEICTBEHHOE HAOMIOICHNE, CaMOCTOATEIBHO O(POPMIISITH
OTYET, BKJIIOYAIOIINN OMKcaHue HaOI0JeH s, €0 Pe3yIbTaTOB, BEIBOJIOB;

BBIIOJIHATH [TOJTHOE KOMILIEKCHOE CPaBHEHHE; BBIIIOIHATH CPABHEHHUE 10 aHAJIOTHH.

Tema 3. Coenqunenusi Xumudeckux daementoB (16 vacos)

Crenenp okucnenus. OrmnpeneraeHUe CTENEHU OKUCICHHS D3JEMEHTOB [0 XHMHUYECKOU
dopmyne coenuHeHus. CocraBieHue ¢GopMmyn OWHApHBIX COEIMHEHMH, OOIUH crmocod ux
Ha3bIBaHUS. bUHapHbIE COETUHEHUS: OKCUABI, XJopuibl, cyiabbuasl u ap. CocraBieHHEe HX
dopmyn. IlpeacraBuUTenu OKCHIOB: BOJAA, VYIJIEKHCIBIH Tra3 M HeramieHas H3BECTb.
[IpencraBuTeNy JETYYUX BOJOPOAHBIX COEAMHEHUMN: XJIOPOBOIOPO U aMMHUAK.

OcHOBaHMsI, UX COCTaB M Ha3BaHUsA. PacTBopuMocTh OCHOBaHMM B Boje. Tabmuma
pacTBOPUMOCTH TMAPOKCUAOB U coiiel B Boje. [IpencraBureny menoden: rTuApOKCUABI HATPHS,
Kanus U Kanpuus. [loHsATHE 0 KauecTBEeHHBIX peakuusax. MHaukatopel. M3MeHeHHe OKpacku
WHJMKATOPOB B IIIEJIOYHON Cpee.

Kucnotsl, ux cocraB u Haszpanus. Knaccuduxauus kucnot. IlpencraBurenn Kucior:
CepHas, CoJIsiHas M a30THas. M3MeHeHune okpacku HHIMKATOPOB B KUCIOTHOU Cpefie.

Conu kak NMpOU3BOJHBIE KUCIOT U OCHOBaHUH. VX coctaB u Ha3BaHusA. PacTBOopuMOCTb
coneil B Bojie. [IpeacraBurenu comeil: XJa0pua HaTpus, KapooHaT U pocdaT KaabIusl.

AMopdHbIE 1 KPUCTAJUINYECKHE BEILIECTBA.

MexMoneKkyaspHble B3auMOAECUCTBUSA. THMBI KPUCTAJUIMUECKUX PEHIETOK: HOHHas,
aTOMHas, MOJIEKYJSpHAas M MeETaJUIM4ecKas. 3aBUCUMOCTb CBOWCTB BEIIECTB OT THUIIOB
KPUCTAITMYECKUX PELIETOK.

BemecTBa MONIEKYJIApHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
JUTSI BEILIECTB MOJIEKYJIIPHOTO CTPOEHUSI.

YucTele BemecTBa M cMmecd. lIpumepsl XKUAKHX, TBEPABIX MU Tra3000pa3HBIX CMeCEi.
CBoMcTBa YKACTBIX BemiecTB M cMecer. Mx cocras. MaccoBass U oObeMHas IOJM KOMIIOHEHTA
cmecH. PacueTsl, CBA3aHHBIE C NCIIOJIBb30BAHUEM MOHSTHS «JI0JISD.

Pacuemnvie 3a0auu. 1. Pacuer maccoBoii U 00OBEMHOW HOIEH KOMIIOHEHTOB CMECH
BellecTB. 2. BplunMcineHue maccoBOM J0dM BEIIECTBA B PACTBOPE IO M3BECTHOM Macce



pacTBOPEHHOI'0 BEILIECTBA W Macce pacTBoputrens. 3. BblumcieHue maccbl pacTBOPSIEMOIO
BEIIECTBA U PAaCTBOPUTENS, HEOOXOIUMBIX JIJIsl IPUTOTOBIICHUS OIPEEICHHON MacChl pacTBopa
C U3BECTHOM MAacCOBOM JI0JIEN pACTBOPEHHOIO BELIECTBA.

Hemoncmpayuu. O0pasibl OKCHIOB, KHCIOT, OCHOBaHHMH U cojieil. (¢ ucnonvzosanuem
xumuueckux peakmueos Touxa Pocma) Monenn KpUCTaJUIMYECKUX PELIETOK XJIOpUAa HATPHS,
anmasza, okcuaa yriepoaa (IV).  CmocoObl pasmeneHust cMmeceil. V3MeHEHHWE OKpacKu
MHAMKATOpa B pa3JIU4HbIX CPelaX pacTBOPOB.

Jlabopamopnuvle onvimel. 1. 3HAaKOMCTBO € 0OpasliaMH BEIIECTB Pa3HBIX KI1accoB.(c
UCRONb308aHUEM XumudecKkux peakmueos Touka Pocma)

2. Pasznenenue cmeceil.(c ucnonvzosanuem Xumuueckux peaxmugos u 006opyoo8anus
Touxa Pocma)

Ilpakmuueckue pabomwor Ne3 u Noe4 1. Ananus mouBbl M Bojabl. 2. [IpuroroBnenue
pacTBopa caxapa ¢ 3aJlaHHOW MacCOBOW JI0JICH paCTBOPEHHOrO BeIECTBa. (¢ ucnoiv3osanuem
XuMuueckux peakmugos u obopyoosanus Touka Pocma).

IIpeamerHbIe pe3yJIbTaThI 00y4eHHs

Yvyaiuics 10JKeH ymentv:

UCIIOJIb30BaTh NPU XapaKTEPUCTHKE BEIIECTB IMOHSTUS: «CTEHEHb OKUCIICHUS», «BaJEHTHOCTHY,
«OKCUZIBI», «OCHOBAHUS», «ILEIOYM», «KAYECTBEHHAS PEAKIHSL», <WHIUKATOPY», <«KUCIOTHD,
«KUCIIOPOJICOJIEPIKALIE KUCIIOTBI», «OECKUCIOPOIHBIE KHUCIOTBD), «KUCIOTHAS CPENay, «IIEIOYHAast
cpela», «HEHTpaibHas cpefay, «aukana pHy», «comm», «aMopdHbIe BEIIECTBa», «KPUCTALTUYECKUE
BEILIECTBA», «KPUCTAUINYECKAsl peIIeTKa», «MOHHAs KpPUCTAJUIMYECKasl pelleTKa», «aTOMHasl
KPUCTAUIMYECKAsT PEILeTKa», «MOJNEKYISipHAs KpPUCTAUIMYECKas peIIeTKay, <«MeTauIdecKas
KPUCTAIUTUYECKAs! PEIIETKA», «CMECH»;

KJIaCCU(HUIIMPOBATh CIOXKHBIE HEOPraHMYECKHE BEILECTBA MO COCTaBY Ha OKCHJIbl, OCHOBAHUSI,
KHUCJIOTBI U COJIM; OCHOBAHMS1, KUCIIOTBI M COJIM IO PAaCTBOPUMOCTH B BOJIE; KUCIJIOTBI TI0 OCHOBHOCTH U
COZIEpKaHHIO KUCIOPO/a;

OIpeNeIIsITh  TIPUHAJUICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY W3 M3YYEHHBIX KJIACCOB

(OKCHIBL, JIETYy4HE BOAOPOAHBIE COSAMHEH M, OCHOBaHMSI, KUCIIOTHI, COJIN) MO (hopMyIIe;
OIMUCHIBaTh CBOICTBA OTAEIBHBIX IMPEICTABUTENECH OKCHJIOB (HAa IPUMEPE BOJIbI, YIVIEKUCIIOTrO Tasa,
HETAIlICHOW M3BECTH), JIETYYHX BOJOPOJHBIX COSTMHEHUH (Ha MpUMepe XJIOPOBOIOPOIa U aMMHaKa),
OCHOBaHMH (Ha MpuUMepe THJIPOKCHJIOB HATpHs, Kadus M KalblUsl), KUCIOT (Ha MPUMEpPE CEPHOU
KHUCJIOTBI) ¥ coliet (Ha mpuMepe XJIopy/ia HaTpus, KapOoHaTa KaiabLius, pocdara Kamblus);

OIPEIeNSTh BAJICHTHOCTD U CTENIEHb OKUCIIEHUSI 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATh (OPMYJBI OKCHIOB, OCHOBAaHH, KHCIOT M COJIEd MO BAICHTHOCTSM M CTEHEHSIM
OKHCIICHUS DJIEMEHTOB, a TAaKXKe 3apsaM MOHOB, YKAa3aHHBIM B TaOJHMIE PACTBOPUMOCTH KHCIIOT,
OCHOBAaHMM U COJIEH;

COCTAaBJIATH HA3BaHUS OKCHJIOB, OCHOBAHMIA, KHCJIOT M COJIEH;

CpaBHUBAaTh BAJEHTHOCTh U CTENEHb OKHUCJIECHUS; OKCHIbI, OCHOBAHUS, KUCIOTHI U COJIU IO
COCTaBY;

HCTIOJIb30BaTh TAOJHUITY PACTBOPHUMOCTH JJIsI ONIPE/IENICHUs] PACTBOPUMOCTH BEILIECTB;

YCTaHABIIMBATh TEHETMUYECKYIO CBS3b MEXKIY OKCHJIOM U THAPO-KCUAOM M Ha000pOT; MPUUUHHO-
CIIC/ICTBEHHBIE CBSI3M MEXIy CTPOSHMEM AaTOMa, XMMHUYECKOM CBS3bIO0 M THIIOM KPUCTaJUTMUYECKOM
PEIIETKU XUMUYECKUX COCTMHECHH,

XapaKTepU30BaTh ATOMHBIE, MOJEKYJISIPHbIC, HOHHBIE METAUIMYECKUE KPUCTALTMUECKUE
PELIETKH; Cpey pacTBOpa ¢ MOMOIIIbIO Kabl pH;

MIPUBO/IUTH MPUMEPHI BELLIECTB C Pa3HBIMU TUIIAMU KPUCTAIUTMUECKON PEIIETKY;

NPOBOJUTh HAOMIOAEHHS 3a CBOMCTBAMH BEIECTB M SBICHUSMH, HIPOUCXOASIIUMU C
BEILECTBAMH;

co0JTI0AaTh MpaBJIa TEXHUKK 0€30MaCHOCTH IPH MTPOBECHUH HAOII0IEHUH U OTIBITOB;

HCCIIEIOBATh CPEY PACTBOPA C IIOMOLIBIO MHIAUKATOPOB;

SKCHEPUMEHTANILHO pa3/inyaTh KUCIOTHI U ILEJIOYH, TTOJIB3YSICh HHINKATOPaMU;



UCIIOJIb30BAaTh IPHU PEILIECHUH PACUYETHBIX 331a4 MOHITHUS «MACCOBast 10JIs1 DJIEMEHTA B BEILLIECTBEY,
«MaccoBast JI0JIs1 PACTBOPEHHOTI'O BEILIECTBAY, «OOBEMHas 107151 Fa3000pa3HOr0 BEILIECTBAY;

IIPOBOIUTH PACUYEThl C HCIOJIB30BAHUEM IIOHATHM «MAcCOBasi JIOJI1 DJIEMEHTA B BEILECTBEY,
«MaccoBast 1071 pACTBOPEHHOT'O BEIIECTBA», «00bEMHAs /10J11 ra3000pa3HOT0 BELECTBAY.

MeranpeamerHble pe3y/IbTaTbl 00y4eHHs!

VYyanwiics 10JKeH yyuemp:

COCTaBIIAITh HA OCHOBE TEKCTa TalOJIUIIBL, B TOM uHcIie ¢ mpumeHenuem cpeacts MKT;

0/l PYKOBOJICTBOM YYHUTEJIsl IPOBOAUTD OIMIOCPEA0BAHHOE HAOIIIOICHHE;

1O/I PYKOBOJICTBOM Y4HTEINSl O(OPMIISITH OTYET, BKIIOYAIOIIMIA OIMMCAHUE SKCIIEPUMEHTa, €ro
PE3yIbTaTOB, BHIBOZIOB;

OCYIIECTBIISATh MHAYKTHBHOE 0000IIeHHe (0T €AMHUYHOrO JOCTOBEPHOTO K  oOIiemy
BEPOSITHOCTHOMY), T. €. OHpENeNsATh OOLIMEe CYIIECTBEHHbIE NPU3HAKK JBYX U Oonee OOBEKTOB U
¢ukcrpoBaTh UX B (hopMe MOHATHS WIH CYXKICHUS;

OCYILECTBJIATh JEIyKTUBHOE 0000IIeHNEe (IIOBEIECHUE E€IMHUYHOIO JIOCTOBEPHOrO Mo odliee
JOCTOBEpHOE), T. €. aKTyaJM3UpOBaTh IIOHATHE WIM CYXIECHUE, M OTOXIECTBISATH C HUM
COOTBETCTBYIOILME CYIIECTBEHHbIE IPU3HAKU OJJHOIO MIIH O0Jiee 0OBEKTOB;

OIIPEIeIISTh ACTIEKT KITacCU(HKAIINY,

OCYILECTBIISTh KIaCCU(PUKALIUIO;

3HaTh ¥ UCTIOJIB30BaTh PA3IMUHbBIC (JOPMBI IPEJICTABICHNS KIacCU(DUKALINH.

Tema 4. 3MeHeHUs1, MPOUCXOsiIIAE ¢ BemecTBaMu (/1 uacos)

[TonsTHE SBIEHUM KAK U3MEHEHUN, IPOUCXOAAIIMX C BELIECTBAMU. SIBIICHHUSI, CBA3aHHBIC
C M3MEHEHUEM KpPHUCTAUIMYECKOIO CTPOEHHUs BEUIECTBA IIPU IOCTOSIHHOM €ro COCTaBe,
¢uznueckue sBiaeHus. Dusnueckue SABIEHUS B XUMHUHM: JAUCTWUIALUSA, KpUCTAJLIM3ALMA,
BBIIIAPMBAHUE W BO3TOHKA BEINECTB, LEHTpHdyrupoBanue. (ucnoavzosanue 0b60pyoosaHus
Touxa Pocma).

SIBneHMs1, CBA3aHHBIE C W3MEHEHUEM COCTaBa BEIIECTBA, — XHMMHYECKHE DPEAKLMUH.
[IpusHaku © yclIOBUSL MpOTEKaHMsI XHUMHUYeckux peakuuid. Ilonstue 00 »93Kx30- U
DHAOTEPMUYECKUX PEAKIUAX. Peaknuu TropeHus Kak 4YacTHBIM cCiaydall ASK30TEPMHUYECKHUX
peakui, NPOTEKAIINX C BBIACICHUEM CBETA.

3aKOH COXpaHEHHsI Macchl BelecTB. (ucnonvzosanue o6opyoosanus Touka Pocma).

YpaBHEHUS] XUMUYECKUX PEAKIIHI.

Pacdersl o XMMHYECKHMM ypaBHEHMsAM. PelleHne 3aad Ha HaXOXACHHE KOJINYECTBA
BEIIECTBA, MACChl WJIK 00beMa MPOYKTa PEAKIIUU 110 KOJIMYECTBY BEIIECTBA, Macce WIH 00beMY
HCXOJHOTO BelllecTBa. PacyeTsl ¢ UCIIOIb30BaHUEM MTOHATHS «O0JIsD», KOIa UCXOIHOE BEIECTBO
JJaHO B BHUJIE pAcTBOpa C 33aIaHHOM MAacCCOBOM JI0JIEH PACTBOPEHHOI'O BEIIECTBA WIIM COHEPKHUT
ONPEAEIEHHYIO JIOJII0 IPUMECEN.

Peaknnn paznoxenus. IlonsTne o0 CKOpOCTM XMMHMYECKMX peakumil. KartaimsaTopsl.
DepMEHTHI.

Peakuuu coenunenus. Karanutuueckue u HekaTaquTudeckue peakunu. OOpaTumble U
HEoOpaTHMBbIE PEAKIINH.

Peakuymu 3amemieHus. ODJIEKTPOXMMUYECKUH psifl HANPSOKEHUM  METaluioB, €ro
UCIIOJIb30BAaHUE JIsl IPOTHO3UPOBAHUS BO3MOXKHOCTH IPOTEKAHUS PEAKLMI MEXKIY METaslaMu
Y paCTBOPAMM KHCIJIOT. Peakiiny BBITECHEHUS OJJHUX METAJIOB U3 PACTBOPOB MX COJEH APYTMMHU
MeTaJUIaMU. (UCnoab3068aHue xumudeckux peakmusos Touka Pocma)

Peakuun obmena. Peakuuu Heifrpanuszanuu. YcioBUsS NMPOTEKaHUs peakiuid oOMeHa B
pacTBopax 710 KOHIIA. (UCNOIb308aHUe Xumuieckux peakmueoe Touxa Pocma)

Tunel XMMHUYECKUX peakuuid (10 MPHU3HAKY «YHCIO M COCTaB HMCXOJHBIX BEUIECTB U
IIPOAYKTOB PEAKIMM») HAa IPUMEPE CBOMCTB BOABI. Peakius pas3iioKeHuss — 3JIEKTPOIU3 BOJBI.
(ucnonvzosanue obopyodosanus Touka Pocma). Peakuyu coeiMHEHHUS — B3aMMOJICHCTBUE BOJIBI
C OKCHJaMH METa/NIOB M HemeTauioB. IloHstne «ruapokcuiel». Peakumm 3aMenieHus —
B3aMMOJICIICTBHE BOJIbI CO IIEIOYHBIMU U IIEIOYHO3EMENbHBIMU MeTaulaMu. Peakium oOMeHa
(Ha mpuMepe ruApoau3a cylibhuaa aTIOMUHNAS U KapOu1a KaJbIus).



Pacuemnvie 3a0auu. 1. BpluMcieHMe 1O XUMHYECKMM YpPaBHEHUSM MacChl WIIU
KOJIMYECTBA BEILIECTBA MO U3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJHOIO M3 BCTYMAIOIINUX
B pPEaKLHIO BEIECTB WM MPOAYKTOB peakiuu. 2. BeluncieHne mMacchbl (KOJUYECTBA BEILECTBA,
o0bema) MpOJyKTa peaklMH, €CIM H3BECTHa Macca MCXOJIHOTO BEIIECTBA, COJECPKAIIEro
OTIpE/ICTICHHYI0 JIONII0 TpuMeceid. 3. BrlumcineHne macchl (KOJTMYECTBa BeEHIECTBa, 00beMa)
MPOJYKTa PeaKkuu, €CJIM U3BECTHA Macca pacTBOPA U MaccoBas JI0Jisl PACTBOPEHHOI'O BEIIECTBA.

Hemoncmpayuu. Tlpumepsl pU3NUeCKuX SIBICHUN: a) MiaBieHue napaduHa; 0) BO3TOHKA
noaa B) IutaBiieHue napaduHa. I[IpuMepbl XMMUYECKUX SBJICHUM: a) TopeHrue Maruus, pocdopa;
0) B3aMMOJEHUCTBHE COJISIHOM KHUCIIOTBI C MPaMOpOM WJIM MEJIOM; B) IOJY4YEHHE THIPOKCHUIA
memu (Il); T) pacTBOpeHUE MOTYYEHHOTO THAPOKCHIA B KUCJIOTaX; 1) B3aUMOJCUCTBUE OKCHJIA
meau (II) ¢ cepHoil KHCIIOTOM TpU HarpeBaHUU; €) Pa3JIOKEHUE IMEPMaHraHaTa Kaiaus; X)
B3aMMOJIeIiCTBHE pa30aBICHHBIX KUCIOT C METAJUIAMHU; 3) pa3jioKeHHe MEPOKCHIa BOJOPOIa;

Jlabopamopnvie onvimul. 4. OKHUCIEHUE MEOU B IUIAMEHU CIIUPTOBKU WM TOPEJIKHU.
(ucnonvzosarue xumuyeckux peakmusos Touxa Pocma) 5. IlomyTHEHHE U3BECTKOBOM BOJIBI OT
BBIJIBIXaEMOTO YTJIEKHCIIOTO Ta3a (UCnoab3oauue xumuueckux peaxmueoe Touxka Pocma). 6.
[TomyueHue yrieKucIoro ra3a B3auMOJICHCTBUEM COIbI U KUCIOTBI(UCHONb308AHUE XUMULECKUX
peakmusog Touxka Pocma). 7. 3amenienue menu B pactBope xsopuma meau (Il) >xemezom.
(ucnonv308anue XumMuieckux peakmueos u ooopyoosanus Touxa Pocma)

Ilpakmuueckaa padboma Ne5 TIpu3HaKM XUMHUECKUX PEAKIUU (UCHONb306aAHUE
xumuyeckux peakmusog Touxa Pocma)

[IpenmerHbIe pe3yabTaThl 00yIeHHs

Yvyaimiics 10KeH ymenv:

UCIIOJb30BaTh TP XapaKTEPUCTUKE BELIECTB MOHSITHS: <«JIUCTWULILMSD), (IIEPETOHKA»,
«KPUCTAUTM3ALIMS),  «BBINAPUBAHHE»,  «PUIBTPOBaHHE», «BO3TOHKA, WIA  CYOIMMAIIUs,
«OTCTauBAaHUE», «IEHTPU(PYIUPOBAHUEY», «XHUMUYECKas pPEaKIUA», «(XMMHUUYECKOE YpaBHEHHE,
«PEAKIUU COCIMHEHHS», «PEaKIHU PA3NIOKECHUS», «PEAKIUH OOMEHa», «PEaKIMU 3aMeIlCHHUs,
«peaKMy HEUTpaM3alin», «IK30TEPMUUYECKHE PEAKLIUNY, «IHAOTEPMHUUECKUE PEaKIUn», «peaK-
M TOPEHUS, «KATAIU3aTOPbD», «(PEPMEHThI», «OOpaTUMbIe PEaKIUIy, «HEOOpaTUMBbIE PEaKIUN,
«KaTAJIMTHYECKUE PEAKLUMNY, «HEKAaTAIUTUYECKHE PEAKIMU», «Ps aKTUBHOCTH METAIOBY, «THJ-
ponu3y;

YCTaHABJIMBATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U MEXIY (PU3MUECKMMH CBOMCTBAMHU BELIECTB U
CIIocOoOOM pa3/ieieHus CMecel;

OOBSACHATH 3aKOH COXPAHEHUS MacChl BEIIECTB C TOYKH 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO
YUEHUS;

COCTaBJISITh YPaBHEHUSI XUMHUYECKUX PEAKIMI Ha OCHOBE 3aKOHA COXPaHEHUSI MacChl BEIIECTB;

OIHMCBIBATh PEAKIMU C TOMOUIBIO €CTECTBEHHOTO (PYCCKOTO WIJIM POJHOrO) sI3blKa M s3bIKA
XUMHUH KIacCU(UIMPOBaTh XUMUYECKUE PEAKIMH M0 YUCIy U COCTaBY HCXOJHBIX BEILECTB U
NPOAYKTOB PEAaKLHUH; TerioBoMy 3((deKTy; HampaBleHUIO MPOTEKAHUS PEAKLUM; YYacTHIO
KaTalnn3aTopa,

UCIIOJIb30BaTh TAOIMILy paCTBOPUMOCTH JUISl ONIPEAEIICHNS] BO3SMOYKHOCTH MPOTEKAHUsI PeaKLni
oOMEeHa; JIIEKTPOXUMHYECKUM psl  HaNpshKeHU (aKTUBHOCTM) METAUIOB ISl ONpeeNIeHUs
BO3MOKHOCTH IIPOTEKAHUS PEAKLIMN MEXKIY METAIIIAMHU ¥ BOJHBIMU paCTBOPaMU KHCJIOT U COJIEH;

HaOJTI0/1aTh ¥ OIUCHIBATh MPHU3HAKHU U YCIIOBUS TEUEHUS] XUMHUYECKUX PEaKLUil, 1eaTh BHIBOAbI
Ha OCHOBaHMHM aHaJIM3a HaOJFO/ICHHUH 32 SKCIIEPUMEHTOM;

MPOBOJIUTH PACUEThl MO0 XMMHYECKUM YPABHEHUSIM Ha HAXOXK/IE€HHE KOJMYECTBA, MAacChl WU
o0beMa TIPOAYKTa peakMu MO0 KOJIMYECTBY, Macce WIM 00beMy HCXOIHOTO BEIIECTBA; C
HCTIOJIb30BAaHUEM TOHSITHUS «I0JIsD», KOTZla MCXOAHOE BEIIECTBO JIaHO B BHJIE PacTBOpa C 3a/1aHHOM
MacCOBOM J10JIEN PaCTBOPEHHOTO BELLIECTBA WM COAEPIKUT ONPEACIEHHYIO JIOJII0 IPUMECEH.

MertanpenMeTHble pe3yibTaThbl 00yUeHUsI

Yvyaimiics 10J1KeH ymenv:

COCTaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM 4HCIIe ¢ TpuMeHeHueM cpencts UKT;



CaMOCTOSITEIIEHO O(OPMIISITh OTYET, BKITIOUAFOIIMI OMMCAHNE KCIIEPUMEHTa, €r0 Pe3yJIbTaToB,
BBIBOJIOB;

UCIIOJIb30BaTh TAaKOW BUJ MBICIEHHOIO (MICAIBHOIO) MOJAECIMPOBAaHMs, KaK 3HAKOBOE
MOJIeTIMPOBaHKeE (Ha IPUMEPE YpaBHEHUN XUMUYECKUX PeaKluil);
pazuyaTh 00bEeM U COACPIKaHKE TOHSTHU,
pas3myaTh POJOBOE U BUJIOBOE OHATHS;
OCYIIECTBIISITH POIOBUIIOBOE OIIPEAEIIEHHUE ITOHATHH.
Tema 5. PacrBopenne. PactBopbl. CBolicTBa pacTBOPOB 31eKTPoauToB (19 uacos)

PactBopenne kak (¢usuko-xumuueckuit mpomecc. Ilomarme o rugparax U
Kpucraioryaparax. PactBopumocTs. KpuBble pacTBOPHUMOCTH KaK MOJEIb 3aBUCHUMOCTHU
pPacTBOPUMOCTH TBEPABIX BEHIECTB OT Temmeparypbl. HackhlllleHHbIe, HEHACHIIIEHHBIE U
MEPECHILLEHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB JJIs IPUPOJIBI U CEIBCKOT0 XO35ICTBA.

[TonsitTue 00 DSIEKTPOJUTHYECKON IUCCOLMALMU. OJIEKTPOJIUTHI M HEIIEKTPOIHTHI.
MexaHu3M JHCCOLMALMU SJIEKTPOJIUTOB C PA3JIUYHBIM THUIIOM XHUMHYECKOW cBs3U. CTeneHb
AIIEKTPOIUTUIECKOH mucconanui. CHIIbHBIE U CI1a0bIe 3JEKTPOIUTHI.

OCHOBHbIE TIOJIOKEHUSI TEOPUH JIEKTPOIUTHUYECKON auccounanuu. MoHHble ypaBHEHUS
peakuuid. YciaoBUsS NPOTEKAaHUS peakluu OOMEHa MEXIy 3JIEKTPOJUTAaMH 10 KOHIIA B CBETE
MOHHBIX IIPEICTABICHUII.

Krnaccudukanus HOHOB ¥ X CBOMCTBA.

Kucnotsl, ux knaccudukanus. Juccouuanus KUCIOT M UX CBOWCTBA B CBETE€ TEOPHH
ANEKTPOJIUTUYECKON Aucconuranui. MOJEKyIspHble W HOHHBIC YPAaBHEHUS PEaKLMM KHUCIOT.
B3auMopeiicTBue KHCIOT C METaUIaMU. DJIEKTPOXUMHUYECKUU PSAJ HANpPSHKEHUH METalloB.
B3aumopeiicTBue KMCIOT C OKCHIaMU METaioB. B3aumoeiicTBie KUCIOT ¢ OCHOBaHUSIMU —
peakiusi HeWTpanuzauuu. BsaumopeiicTBue KuCIOT ¢ coisiMH. Vcmonb3oBaHue TaOIUIIBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kinaccudukanus. Jlucconumanus OCHOBaHMII M WX CBOKCTBa B CBETE
TEOPUU DIIEKTPOJIMTUYECKOW JHCCOLMAUUK. B3auMoJencTBue OCHOBaHUWA C KHCJIOTAMH,
KUCIOTHBIMH ~ OKCHJAAMH M colisiMd. Mcmonb3oBaHue TaOMUIBI  PacTBOPUMOCTH ISt
XapaKTEPUCTUKU XHUMHUYECKHX CBOWCTB OCHOBaHMU. Pa3nmoxkeHne HepacTBOPUMBIX OCHOBAHMI
MIpU HarpEBaHUH.

Conu, ux Kiaccupukanus U IACCOIMAIMS PA3TUYHBIX THIIOB cojiei. CBolcTBa cojeil B
CBETE€ TEOPUHU DJJIEKTPOJUTUUYECKOW Juccouuanuu. BzaumonelcTBue cojied ¢ MeTalulaMu,
YCJIOBHUS TMPOTEKaHUs ATUX peakuuid. B3zanmonencTBue coiell ¢ KUCIOTaMu, OCHOBAaHUSMHU M
consimMu. Mcnonb3oBanue TabIUIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKU XUMHUYECKHX CBONCTB
COJIEH.

O06o061m1eHne cBefieHrit 00 OKcruaax, X KacCu(UKalUU U XUMUYECKUX CBOMCTBAX.

['eneTndeckue psapl METAUIOB U HEMETAUIOB. ['eHeTHYeCcKas CBSI3b MEXIY KilaccaMu
HEOPraHUYECKHUX BEIECTB.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu. OKHUCIUTENh U BOCCTAaHOBUTEID,
OKHCJIEHUE U BOCCTAHOBJICHHE.

Peakunu noHHOro 0oOMeHa M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. CocTaBieHue
YpaBHEHUN OKUCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUil METOJAOM DIIEKTPOHHOTO OalaHca.

CBolicTBa HPOCTBIX BEIIECTB — METAJJIOB U HEMETAJJIOB, KHUCIOT U COJieH B CBETE
MPEJICTaBICHU 00 OKUCITUTETFHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.

Hemoncmpayuu. VictibiTaHue BeHIECTB M HMX PpAcTBOPOB Ha D3JIEKTPOINPOBOJHOCTb.
PactBopenue 6e3BomHOrO cynbdarta menu(2) B Bome. [Ipumepsl peakuuii, HAYIMIUX 10 KOHIIA.
(ucnonv306anue Xumuyeckux peakmugos u obopyoosanus Touxa Pocma)

Jlabopamopnvie onvimel. §. Peaknyu, XapakTepHble Uil PacTBOPOB KUCIOT (COJISTHON
WJIU CEPHOM) (ucnonvzosanue xumudeckux peakmusos Touka Pocma). 9. Peakiuu, XxapakTepHbIe
JUISL PAacTBOPOB MIenoYeil (TUAPOKCHUIOB HATPUS WM KaUs) (UCHOIb308AHUE XUMUYECKUX
peaxmusog Touka Pocma). 10. [lonydyeHue u cBoOCTBa HEPACTBOPUMOI'O OCHOBAHMSI, HAIIPUMED
runpokcuaa menu (1) (ucnonvsosanue xumuuweckux peaxmusos Touka Pocma). 12. Peakuuw,



XapakTepHbIe MJI1 OCHOBHBIX OKCHJIOB (Hampumep, IJIsi OKCHAA KalbLUs) (UCNOIb308aHUE
xumuweckux peaxmusoe Touxa Pocma). 13. Peakiuu, xapakTepHble IJis KHCIOTHBIX OKCHIIOB
(Hanmpumep, Jis YTJIEKUCIIOro rasa).
Ilpaxmuueckue pabomor Ne6, Ne7.
1. YcnoBusi mpoTekaHUss XUMHUYECKUX PEAKIUN MEXAY PacTBOPAMH SJIEKTPOJIHUTOB.
(ucnonvzoganue xumuyeckux peakmusog Touka Pocma)
2. CBoONCTBa KHCIIOT, OCHOBAaHHUMN, OKCHIOB U COJIeH. (UCNOIb308AHUE XUMUYECKUX
peaxkmusog Touxa Pocma)
IIpenMeTHbIe pe3yIbTATHI 00yUeHHsT

VYyanmiics 1osKeH ymems:

UCIIOJIb30BaTh  TNPU  XAPAKTEPUCTHKE IPEBpAIlCHUH  BEIIECTB  MOHSTUS:  «PacTBOPY,
<QIIEKTPOIUTHYECKAS JUCCOLMALUY, «IJIEKTPOJIUTBD), «HEAIEKTPOJIUTBD, «CTENEHb AUCCOLMALIIM,
«CHUJIBHBIE JICKTPOJIUTBD, «CIa0bIe ANIEKTPOIUTHD), «KATHOHBD), «AHHOHBD), «KUCJIOTBD), «OCHOBAHUS,
«COJINY», «MOHHBIE PEAKIINIY, «HECOTIe00pa3yIOIINe OKCHIBI», «COIe00PasyOLIe OKCHIBI», «OCHOBHbIE
OKCHIIbD), «KHCIIOTHBIC OKCHJBD», «CPEIHHUE COJU», «KHUCIIbBIE COJH», «OCHOBHBIC COJII,
«@TEHETUYECKUI p, «OKHUCIIUTEITbHO-BOCCTAHOBUTEIILHBIE peaKLmny, «OKUCITUTEIbY,
«BOCCTAHOBUTETHY, «OKUCIICHHE, «BOCCTAHOBIICHUEY;

OIMCHIBATh PACTBOPEHHE KaK (PU3UKO-XMMUYECKUH MPOIIeCC;

WUTFOCTPUPOBATh MPUMEPAMH OCHOBHBIE TOJIOKEHHSI TEOPHHU NIEKTPOJIMTUYECKON JUCCOLMALINM;
TeHETUYECKYI0 B3aUMOCBSI3b MEXTY BellecTBaMU (MPOCTOE BEIECTBO — OKCUJ — THUIPOKCHIT —
COJb);

XapaKTepUu30BaTh OOIINE XUMUYECKHE CBOWCTBA KMCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT,
OCHOBAHMWA MW COJEHM C TO3MUMHA TEOPUM DBJIEKTPOIUTUYECKOW JUCCOLMALMH; CYIIHOCTb
3JEKTPOIUTUYECKON JUCCOLUMAIMK BELIECTB C KOBAJIEHTHOM MOJSPHOM M MOHHOW XMMHYECKOU
CBSI3bI0; CYIITHOCTh OKUCITUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKIIH;

NPUBOJUTH TMPUMEPHI PEaKLMil, MOATBEPKIAIOIIMX XUMHUYECKUE CBOMCTBA KHCIIOTHBIX H
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHHUWA U COJIEH; CYIIECTBOBAHHE B3aUMOCBS3H MEXIY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BEILECTB;

KJ1acCU(ULIPOBAaTh XUMUUECKHE PEAKIMU TI0 <M3MEHEHHIO CTENEHEN OKHCIIEHUS AJIEMEHTOB,
00pa3yroIINX pearupyroIIre BEIeCTBa,

COCTABIISITh YPAaBHEHHS DJIEKTPOJIMTUYECKON JUCCOIMAIMN KHUCJIOT, OCHOBAaHMWA U COJICH;
MOJIEKYJISIPHBIE, MTOJIHBIE M COKpAIIIEHHbIE HOHHBIE YPABHEHUS PEaKIMii C yUaCTUEM 3JIEKTPOJIUTOB;
YpaBHEHUS OKUCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIMI, UCHONB3Ysl METO/ JEKTPOHHOTO OanaHca;
YpaBHEHUSI PEAKLUi, COOTBETCTBYIOUIUX IMOCIEIOBATENHHOCTH  («IETOYKe») TMPEeBpaILeHHIN
HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;

OIpENENATh OKUCIUTENb U BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE B OKHUCIHUTEIIBHO-
BOCCTAaHOBUTEITLHBIX PEAKITUSX;

yCTaHaBJIMBaTh MPUYMHHO-CIIECACTBEHHBIE CBSA3M: KJIACC BELIECTBA — XHWMHMUYECKHE CBOMCTBA
BEIIECTBA,

HAOMIO/IaTh M OMHUCHIBATH PEAKIIMH MEXAY DJIEKTPOIUTAMH C TMOMOIIBI0 €CTECTBEHHOTO
(PyCCKOTO WM POJTHOTO) SI3bIKA U SI3BIKA XUMHUH;

MPOBOJIUTh OMBITHI, TMOJATBEPKAAONINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKHUX BEIIECTB.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHHU s
VYyamuiicst 10J15KeH ymemp:

JienaTh MOMETKH, BBIMUCKU, TUTUPOBAHUE TEKCTA; COCTABIISTH JOKIIA;

COCTaBJISITh HAa OCHOBE TE€KCTa rpauKu, B TOM yucie ¢ npuMeHeHueM cpeacts MKT;
BIIAJIETh TAKUM BUJIOM U3JI0KEHUS TEKCTA, KaK PacCyKIEHUE;

WCIIOB30BaTh TAKOW BHWJ MBICIICHHOTO (MI€aJhbHOTO) MOJEIMPOBAHUSA, KaK 3HAKOBOE
MOJIeJIMpOBaHuE (Ha MPUMEPE YpaBHEHUM peaklMil AUCCOLMALIMY, HOHHBIX YPAaBHEHHUI peakuui,
MOJTypeaKklUii OKUCIIEHUSA-BOCCTAHOBJICHHUS);

pa3nuyaTh KOMIOHEHTHI JOKa3aTeNbCTBA (TE3UC, apryMEHTHI U (OpMY TOKA3aTEeIhCTBA),



OCYHIIECTBIISITH MPSAMOE UHIAYKTUBHOE 10Ka3aTEIbCTBO.
1 TIpu 1ByX4acoBOM IUTAHUPOBAHHUH MPOBOAUTCS TOJIBKO MIpaKTUUYEcKas padoTta 4.

JInuHOCTHBIE pe3yJIbTATHI 00y4eHHsI

Yyanmiicst JOJDKEH:

3HAMb U NOHUMAMb. OCHOBHBIE MCTOPHYECKUE COOBITHS, CBSI3aHHBIC C PAa3BUTHEM XHMHHU U
o0IecTBa; JOCTIDKEHHsS B OOJAaCTM XUMHM M KYJIBTYpHBIE Tpagulik (B YAaCTHOCTH, HaydHbIE
TpaJUIIMK) CBOCH CTPaHbI; OOIIEMUPOBBIE JOCTHKEHNUS B 00J1aCTH XMMUH; OCHOBBI 37I0pPOBOTO 00pasa
JKM3HU; TPaBUIIa TIOBEJCHUS B UPE3BbIYANHBIX CUTYALMSIX, CBA3AHHBIX C BO3/ICUCTBUEM Pa3IMYHBIX
BEIIIECTB; COLMATBHYIO 3HAYMMOCTh M COZIEp)KaHue IMpo(eccHii, CBI3aHHBIX C XMMHUEH; OCHOBHBIC
npaBa M OOS3aHHOCTU TpaKJaHMHA (B TOM YHMCJE Y4alllerocs), CBSI3aHHBIE C JIMYHOCTHBIM,
npo(heCCHOHATIBHBIM U )KU3HEHHBIM CaMOOTIPEACTICHHEM;

UCNBIMbIBAMb. TyBCTBO TOPJIOCTH 32 POCCUMCKYIO XMMHUUECKYIO HAyKy U YBaKEHUE K UCTOPUH €€
pa3BUTHSA; YBOKEHUE W MPHUHITUE JOCTIKECHUM XMMHUM B MHPE, YBOKEHHE K OKPYKAIOLIM
(yyarmmcs, yuuTensM, poAUTeIsiM U JIp.) — YMETh CIIyLIaTh U CIbIIATh MapTHEpa, MpU3HaBaTh
NpaBO KaKAOTO HAa COOCTBEHHOC MHEHHME W TPHHUMATH DEIICHHs C YYeTOM IO3WIMI BCeX
YYaCTHHUKOB; CAMOYBaKEHHE U SMOLIMOHAILHO-TIONIOKUTENTFHOE OTHOIIEHHE K ce0e;

NpU3HA6ams. 1IEHHOCTh 3JI0POBbs (CBOETO M JAPYTUX JIHO/EH); HEOOXOAMMOCTh CAaMOBBIPAYKEHM,
caMopeaM3alyi, COIUAIBLHOTO IPHU3HAHMS,

0CO3HaBamb: TOTOBHOCTb (WM HETOTOBHOCTH) K CAaMOCTOSITEIbHBIM IIOCTYIKaM U JIEHCTBUSIM,
NPUHITUIO OTBETCTBEHHOCTH 3a WX PE3ylbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO
BBIPAXKaTh ¥ OTCTAMBATh CBOKO MO3UITMIO U KPUTUYHO OTHOCUTHCSI K CBOUM MOCTYIIKAM;

nposasnams: N00pPOKENaTeIbHOCTh, JOBEPHE M BHUMATENBHOCTh K JIOISIM, TOTOBHOCTH K
COTPYAHUYECTBY U JPYKO€E, OKA3aHUIO TOMOIITY HY>KIAIOIIMMCS B HEH; YCTOWYHMBBIN TO3HABATEIbHBIN
UHTEpEC, WHUIMATUBY W JIFOOO3HATENbHOCTh B W3YUYCHHMH MHpa BEIIECTB U PEAKIIUiL;
LIEJICYCTPEMJIEHHOCTh U HACTOMYMBOCTh B JIOCTWKEHUM L€JIeil, TOTOBHOCTb K IIPEOJIOTICHUIO
TpyIHOCTEH; YOEXKIEHHOCTh B BO3MOXKHOCTHM TIIO3HAHHSI TPHUPOABI, HEOOXOAUMOCTH Pa3yMHOTO
UCIIOIb30BaHMUS JOCTIKEHUI HAYKH M TEXHOJIOTUI TSl pa3BUTHsI OOIIIECTBA;
yMemb: YCTaHABIMBAaTh CBA3b MEXKAY ILEJIbI0 HW3YYEHHs XUMHUM M TeM, JUId Yero OHa
OCYIIECTBIISIETCd  (MOTHBaMHM); BBIIOJHATh MPOTHOCTUYECKYH0 CAMOOLEHKY, pEryIHpYyOILYyIO
AKTMBHOCTb JIMYHOCTH Ha 3Talle €€ BKJIIOYEHUS! B HOBBIN BUJl AESATEIBHOCTH, CBSI3aHHBIN C HAYATIOM
W3y4YeHHUsT HOBOTO Y4YeOHOro NpeIMeTa — XHWMHH; BBIIOJIHITE KOPPUTHPYIOLIYIO CaMOOLEHKY,
3aKJTFOYAIONIYIOCS B KOHTPOJIE 32 MPOLIECCOM M3YYEHHS XMMHHU U BHECEHUH HEOOXOAMMBIX KOppPEeK-
THUBOB, COOTBETCTBYIOIIMX ATallaM M CHoco0aM M3y4eHHUs Kypca XUMHU; CTPOUTH >KU3HEHHBIC U
npodecCHOHaNbHBIE TJIAaHBI C YY4ETOM KOHKPETHBIX COIMAILHO-UCTOPHUECKUX, MOIUTUYECKUX H
HSKOHOMMYECKUX YCJOBHIA; BECTH AMAJIIOr HAa OCHOBE PAaBHOINPABHBIX OTHOIIEHWH M B3aUMHOTO
YBaXEHUS; BBIIETSITh HPABCTBEHHBIN aCMEeKT MOBEICHUS U COOTHOCUTh TIOCTYIKH (CBOU U APYTUX
mozieil) U COOBITHS C TMPHUHATBIMH 3THUECKMMU HOPMaMH; B IIpeleNiax CBOMX BO3MOXKHOCTEN
MPOTUBOACHCTBOBATh JEUCTBUSIM M BIWSHUSM, HPEACTABISIONMM YIPO3y KHM3HH, 3J0POBBIO U
0€30MacHOCTH JIMYHOCTH U 00IIECTBA.

COAEPKAHUE TEM YYEBHOI'O KYPCA XUMHUH 9 KIIACCA

Tema 1. Beenenne. Ilepuoanuecknii 3akon u Ilepuoauyeckas cucreMa XMuMH4ECKHX
saemenToB JI. . MenneneeBa (5 uacos)

XapakTepuCTHUKa 3JIEMEHTA MO €ro MoJiokeHuo B [leproanyueckoil cucTeMe XUMUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolicTBa OKCUJOB, KMUCIIOT, OCHOBAHHUI U COJIEH B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON JUCCONMAIIMM W OKHUCJIEHUS-BOCCTAHOBIECHHS. [loHATHE O MEpPeXOoIHbIX
aneMeHTax. AMQOTEepHOCTh. ['eHeTHYeCKuii psal mepexoHoro dneMeHTa. [lepuonudeckuii 3akoH
n llepmogmyeckas cucrtema xumuuyeckux »dieMeHtoB [[. M. MenneneeBa. Xumuueckas
OpraHu3alus )KMBOM U HEKUBOM MPUPObI. XUMUYECKUN COCTAB sIAPA, MAHTUU U 36EMHOM KOPBI.
XUMUYECKUE DIEMEHThl B KJETKaX JKUBBIX OpPraHU3MOB. Makpo- U MHUKPOIJIEMEHTHI.
O0o01IeHne CBEICHUNH O XMMHUYECKHUX peakiusax. Kimaccudukaius XUMHUYECKUX PeakIuil 1o



pa3IMYHBIM TPU3HAKAM: «YHUCIO W COCTAaB pPEarupyrolmmx U 00pa3yloIuXcs BEIIECTBY,
«TermaoBor  3(PQeKxT», «HampaBlEHUE», «U3MEHEHHE CTENEeHEW OKHCIEHUS 3JIEMEHTOB,
00pa3yIoIIMX pearnpyroue BemecTBay, «(haza», «ICIoNIb30BaHuEe KaTanu3zaTopa». IlonsTue o
CKOPOCTH XMMHYECKOW peakuuu. DakTophl, BIUAIONIME HA CKOPOCTh XMMHUYECKHUX DPEAKLUH.
Karanuzatopsr 1 karanu3. MHTHOUTOPEI. AHTHOKCHIAHTEHI.

Jlemoncmpayuu. Paznmuunbie Gopmber tabmuier JI. M. MenneneeBa. Monenu atoMoB
aneMeHTOB 1—3-r0 mepuogoB. Mojaens CTPOCHHS 3€MHOTO Imapa (IOTEepedHbId paspes).
3aBUCUMOCTh CKOPOCTHM XHMMHYECKOM pEaKuuu OT NPHUPOABl PEarupyrolux BeLIECTB.
3aBUCHUMOCTb CKOPOCTHM XUMHYECKOM pEakUuu OT KOHILEHTpAalMM pPEearupyroliux BeIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHMYECKOM pEaKIMu OT IUIOMIAJH CONPUKOCHOBEHHUS pEearupyrolnx
BEUIECTB ((KUISALIMM cI0i»). 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAaKIMU OT TEMIIEPATypbl
pearupyromux BeueCTB.

Jlabopamopnvie onvimesi. 1. [lonydeHne THAPOKCHIA IIMHKA U UCCIIEIOBAaHUE €TI0 CBOWCTB.

(ucnonvsogeanue xumuueckux peaxkmusos Touxka Pocma) 2. MopenupoBaHue MOCTPOCHHUS
[Tepuoanueckoii cucteMbl XUMHUecKUX 31eMeHToB . Y. MenneneeBa. 3. 3aMelieHue xxene3om
Meau B pactBope cynbdara meau (II) (ucnonvsosanue xumuueckux peakmugos Touka Pocma). 4.
3aBUCUMOCTb CKOPOCTH XMMHMUYECKOM pEeaKIMK OT IPUPO/Ibl PEarupyrolINX BELIECTB HAa IpUMEpe
B3aMMOJICHCTBHS KUCIOT C METAIIAMU (UCNOIb308aHUe XumMuyecKux peakmugsos Touka Pocma).
5. 3aBHCUMOCTbh CKOPOCTH XMMHYECKON PEaKIMM OT KOHLIEHTPALMU Pearupyrolux BELECTB Ha
IIpUMepe B3aWMOJICHCTBHUS LIMHKA c COJISTHOM KUCJIOTOU Pa3IM4YHON
KOHUEHTPALUU (UCHONb308aHUe XuMudeckux peakmueog Touxa Pocma).
6. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOM peaklUy OT IUIOU[aJAN CONMPUKOCHOBEHUS PEarupyromux
BEIIECTB(UCNONIb30BANHUE XUMUYECKUX peakmueog u obopyodosanus Touka Pocma). 7.
MopenupoBaHue «KHUISILIETO cliosi». 8. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKON peakiuu OT
TEMIEPATypbl pPEArupyrOLIUX BEIIECTB Ha INpuMepe B3auMoaeWcTBus okcuna meau (1) c
pPacTBOPOM CEPHOM KHUCIOTHI Pa3IM4HON TeMIEepPaTyphl(UCNOIb308AHUE XUMULECKUX PeaKmMU8os
u obopyoosanus Touka Pocma). 9. Pa3noxeHue NmepokcHa BOIOPOAA C TOMOIIBIO OKCHJIA
mapranua (IV) u xatanaszel. 10. O6HapyxeHue KaTana3bl B HEKOTOPBIX MUIEBBIX MPOAYKTaX.

IIpenmeTrHble pe3yJibTaThl 00yUYeHHs
Yvyamuiics 10J1KeH ymemp:

UCIOJIb30BaTh MpPH XapaKTEPUCTHKE MPEBPALICHUI BEIIECTB MOHSITUS: «XMUMHUYECKas
peaKIus», «Peaklud COCIUHEHUS», «PEaKIUU DPA3IOKEHUS», «PEaKIUu OOMEHa», «PEeaKiuu
3aMEeIEHUs», «PeaKIMU HEUTPATU3aLun», «IK30TEPMUUYECKHE PEAKLIHUN», «IHI0TEPMUUYECKUE
peakiuu»,  «oOpaTUMble  peakluu»,  «HeoOpaTHUMble  pEaKIuu»,  «OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE  pPEAKLUW», «TOMOTEHHBbIE PpEaKIHMH», «TE€TEPOTreHHbIE pPEaKIHH»,
«KATAIMTUYECKUE PEaKIUN», «HEKATATUTUYECKHE PEaKIUn», «TeraoBON AP(PEeKT XUMHUECKON
peaKkLun», «CKOPOCTb XUMUUECKON PEAKIINI», «KaTaJIu3aTopy;

XapaKTepu30BaTb XUMHYECKHE 3JEMEHThl 1—3-TO MepHOoJ0B IO MX TMOJO0XKEHUIO B
[Tepuoanueckoil cucreme xumuueckux snnemeHToB [l M. MenpaeneeBa: XMMUYECKUMH 3HAK,
MOPSIIKOBBIM HOMED, MEPHUOJ, TpyIna, MOArPYIINa, OTHOCUTENbHAs aTOMHAas Macca, CTPOEHUE
aToMa (3apsz sjApa, YHUCIO IMPOTOHOB M HEWTPOHOB B fA1pe, OOIIee YHCIO 3JIEKTPOHOB,
pacripeielieHie 3JIEKTPOHOB IO 3JEKTPOHHBIM CJI0SIM, IIPOCTOE BELIECTBO, (pOpMyJia, Ha3BaHHUE U
THII BBICIIIETO OKCH/IA ¥ THUJIPOKCHIA, JIETYYETO BOJIOPOHOTO COSTMHEHHUS (711 HEMETAIJIOB));
XapakTepu3oBaTh OOIIME XUMHUYECKHE CBOMCTBa aM(OTEPHBIX OKCHJIOB U TUAPOKCHIIOB;
MIPUBOJUTH MPUMEPHI PEAKIIUM, TOATBEPIKIAIOIIUX XUMHUYECKHE CBONCTBA aM(pOTEPHBIX OKCHJIOB
Y TUIPOKCH/IOB;

JlaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIHI [0 YUCITY U COCTaBY MCXOIHBIX BEIECTB
U TIPOAYKTOB PEaKIHH; TEIIOBOMY 3(h(}EKTy; HApaBIEHUIO MPOTEKAHUS PEAKINU; U3MEHEHUIO
CTENIEHEeW OKHCIIEHUSI 3JEMEHTOB; arperaTHOMY COCTOSHHUIO HMCXOJHBIX BEIECTB; YYacTHIO
KaTaau3aTopa;



OOBSICHAT, M TNPHUBOJUTH IPHUMEPHl BIUSHUS HEKOTOPBIX (pakTopoB (mpupoaa
pearupyromux BEIIECTB, KOHUEHTPALMs BEIIECTB, JaBJIEHHWE, TeMIepaTypa, KaTaau3arop,
MIOBEPXHOCTh CONIPUKOCHOBEHHUS PEArupyroluX BELIECTB) HA CKOPOCTh XUMUUYECKUX pEaKLUii;
HAOJI0/IaTh U OMKCHIBATh YPaBHEHHS pEaKlUi MEXIy BEUIECTBAMH C MOMOIIbIO €CTeCTBEHHOTO
(pyccKOro Wi poJIHOTO) sA3bIKA U SA3bIKA XUMUH;

MIPOBOAUTH OMbBITHI, MOATBEPKAAIOIINE XUMHUYECKHUE CBOWCTBA aM(pOTEPHBIX OKCHJIIOB U
THJIPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakiy OT pa3INuHbIX (HaKkTopoB (Ipupoaa
pearupyromux BEIIECTB, KOHUEHTPALMs BEIIECTB, JaBJIEHHWE, TEMIepaTypa, KaTalau3arop,
MIOBEPXHOCTh CONIPUKOCHOBEHHUS PEArupyroLUX BELECTB).

MeTanpeaMeTHble pe3yJibTAThbl 00yUYeHUs
VYuamuiicst J0J1KeH ymemp:

ONpeAeNATh Leb Y4eOHOW AESITeNbHOCTH C MOMOMIBIO YYUTENIS U CAMOCTOATEIBHO,
UCKaTh CPEJICTBA €€ OCYIIECTBICHUS, paboTas 1o IUIaHy, CBEpPATh CBOU ACHCTBUS C LIEbIO U MPH
HEO0OXOIUMOCTH UCIPABIISATH OLIUOKHU C MIOMOIIBIO YUUTENS U CAMOCTOSATENBHO;

COCTaBJISITh AHHOTALMIO TEKCTA;

CO3/1aBaTb MOJENU C BBIICJICHHEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa U
NPECTAaBICHUEM HX B IPOCTPAHCTBEHHO-TPpa(pUUecKOi MM 3HAKOBO-CUMBOJINYECKOH (opme;
OTIpeAeIsATh BUJbI KIIAaCCU(UKAIIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIIATh IPSIMOE I€TYKTUBHOE JJOKA3aTEJIbCTBO.

Tema 2. Meramasl (17uacoe)

ITonoxenune metauioB B Ilepuonnueckoi cucreme xumudeckux snemenTos /. 1. Menneneesa.
Mertannuueckas KpHCTaUIMYECKash pelieTka M MeTalIMueckas XUMHU4eckas cBs3b. OOmue
¢usnueckue cBorictBa MeTayuioB. CrulaBbl, X CBOMCTBA M 3HAYCHHE. XUMHUYECKHUE CBOMCTBA
METAJVIOB KaK BOCCTAHOBUTEJICH, & TAK)KE€ B CBETE UX IOJIOKEHUS B JIEKTPOXUMHYECKOM Py
HanpspkeHud MetaisioB. Kopposust metamioB u criocodbl 00ppObl ¢ Hell. MeTasuibl B IpUpOJIE.
OO61mue crocoObl UX MOTYyYEHHUS.

O0masi xapakTepHCTHKAa MIEJOYHBIX MeTa/IoB. Metainsl B npupone. OOmue
cnocoObl ux mnonyudeHus. Ctpoenue aromoB. lllemouynble MeTamuibl — MPOCThIE BEILECTBA.
Baxkneiimue coequHEHMs IIETOYHBIX METAUIOB — OKCHUbI, THAPOKCHIBI U COJU (XJIOPHJIBI,
KapOOHaThl, Cyib(aThl, HUTPAThI), WX CBOWCTBA W INPUMEHEHHWE B HAPOJHOM XO3SICTBE.
Kanuitneie ynoOpeHus.

O0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHOM nmoaArpynns! II rpynner.

Crpoenue aromoB. lllenouHo3eMenbHblEe MeTalIbl — MPOCThIE BellecTBa. BaxHeilmue
COEJMHEHUS IIEIOYHO3EMENbHBIX METAJIOB — OKCHABI, TUIPOKCUABI U COJMU (XJIOPHIIBI,
KapOOHAThl, HUTpPAThl, CyibdaTsl, (ocdaTbl), UX CBOWCTBA U MPUMEHEHHE B HAPOJAHOM
XO3SIICTBE.

Amomunuii. CrpoeHue aroma, (QU3NYECKHE W XUMHUYECKHE CBOMCTBa MPOCTOrO
BemiecTBa. CoeMHEHMs] alIOMUHUST — OKCHUJ U THAPOKCHJI, UX aM(OTEpHBIA Xapakrtep.
Baxueiimme conu amomunusd. [IpuMeHeHne aaTtOMUHNUSA U €70 COCINHEHHM.

Kene3o.Crpoenue aroma, Qpu3MUecKue M XMMHUYECKHE CBOICTBAa MPOCTOrO BEIIECTBA.
Ienetnueckue pagsl Fe'? u Fe™.

Baxneimme conu jxene3a. 3HaAUE€HUE JKEIE€3a M €ro COSOUHEHUM JUIsl IPUPOJbI U HApOAHOIO
XO0341CTBa.

Hemoncmpayuu. O6pasipl METOYHBIX U IEJIOYHO3EMETbHBIX METAIJIOB. (UCHONb308AHUE
xumuyeckux peakmusog Touxa Pocma) OOpa3upl cruiaBoB. B3aumoneiicTBue Hatpus, JIUTUS U
KaJIbLIUSL C BOAOU (ucnonv3zosanue xumudeckux peakmueos Touxa Pocma). B3aumopeictBue
HATpUsS W MarHus ¢ KUCIOpoAOM. B3anmopeilicTBre METaJIOB ¢ HEMETAJUIAMU(UCHONIb308AHUE
xumuyeckux peaxmueog Touxa Pocma). Tlomyduenune rtuapokcuaoB xkenesa (II) u (II)
(ucnonvsosanue xumuyeckux peakmueog Touka Pocma).

Jlabopamopnvie onvimsi.12. B3aumozeicTBue pacTBOPOB KUCIOT U COJIEH ¢ MeTasiaMH
(ucnonvzosanue xumuueckux peakmueos Touxa Pocma). 13. O3HaKOMIICHHE C pyIaMH Kelie3a
(ucnonvzosanue xumudeckux peaxmugos Touxa Pocma). 14. OxpammBaHu€ IUIAMEHU COJISIMU



IIEJIOYHBIX METAJUIOB (UCNONb308AHUE XUMUUECKUX peaKkmusos u obopyoosanus Touxa Pocma).
15. B3aumopeiicTBre Kalblusl ¢ BOJIOH (UCnOb3068aHUe Xumuieckux peakmugos Touxa Pocma).
16.ITomyuenue ruipokcuia Kaiblus U UCCIET0BAHUE €0 CBOUCTB (UCNOIb308AHUE XUMUYECKUX
peaxkmusog Touxa Pocma).

17. IlonyyeHue TrUApPOKCHAA aJOMUHUS U MCCIEAOBAHUE €0 CBOWMCTB (UCHONb308AHUE
xumuueckux peaxkmueosé Touka Pocma). 18. B3aumopeiicTBue »xene3a ¢ COJSTHOM KHCIOTON
(ucnonvsoganue xumuueckux peakmueog Touxa Pocma). 19. IlonyueHne TuIpOKCHIIOB XKele3a
(IT) u (IIT) 1 3yueHue uxX CBOMCTB (UCNOIb308AHUE XUuMUudecKux peakmugos Touka Pocma).

Ipaxmuxym 1. OcyliecTBileHuE LENOYKM XUMUYECKUX NPEBPAIICHUN (UCnOnb308aHUe
xumuueckux peakmueos Touxa Pocma). 2. IlonydeHre M CBOWCTBAa COCIMHCHUA METAJLIOB. 3.
Pemenne oskcnepuMeHTalIbHBIX 3aJad  Ha paclo3HaBaHUE U IIOJIyYEHUE COEAMHEHUM
METAIIJIOB(UCNOIb308aHUEe XUMUYecKux peaxmueos Touxa Pocma).

IIpenmeTHble pe3yJbTaThl 00yYeHHs
VYyanuiics 10J1KeH ymenn:

HCII0JIb30BaTh NPU XapAKTEPUCTUKE METAJJIOB M UX COCAUHEHUN MOHATHUS: «METAIUIBI»,
«psAl aKTHUBHOCTU METANIOBY», «UICJIOYHBIE METaIIbl»), «IIETOYHO3EMENIbHBIE METaJIbly,
UCIIOJIb30BaTh MX IPU XapaKTEpUCTHUKE METaUIOB; JlaBaTh XapaKTEPUCTUKY XUMHUYECKHX
3JIEMEHTOB-METAUIOB (IIEJIOYHBIX METAJUIOB, MarHus, KajbIUs, aJTIOMHHHS, jKeje3a) M0 HX
nonoxenuto B llepuogmyeckon cucreme xumudeckux diaeMeHToB [[. M. Menneneesa
(XMMUYECKUIl 3HAK, MOPAIKOBBIM HOMEp, MEPHO/I, TPYIIa, TOATPYINa, OTHOCUTEIbHAS aTOMHAs
Macca, CTpoeHHe aToma (3apsii sfApa, YUCIO NMPOTOHOB U HEUTPOHOB B sijipe, OOLIee YUCIIO
9JIEKTPOHOB, paclpeAeNieHue DdJICKTPOHOB IO SJICKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO,
¢dbopMyiia, Ha3BaHUE U THUII BBICILIETO OKCH/A U THJIPOKCU]IA);

Ha3bIBAaTh COCIMHEHHS METAJNIOB M COCTABIISATh UX (POPMYIIBI [10 HA3BAHUIO;
XapakTepu30BaTh CTPOCHHE, 00mme (PU3nYecKrne U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METAaJIJIOB;

OOBSICHATH 3aBUCHMOCTb CBOMCTB (WJIM TIPEICKa3bIBaTh CBOWCTBA) XHMHUYECKHUX
AIIEMEHTOB-METANIOB  (paguyc, METaNIMYECKUE CBOMCTBA OJJEMEHTOB, OKHCIHTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA JJIEMEHTOB) M 00pa3yeMbIX HMU COEAUHEHHH (KUCIOTHO-
OCHOBHBIE CBOWCTBAa BBICIIUX OKCHUJOB M TUJPOKCUAOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
cBoiicTBa) OT moJjoxkeHuss B Ilepumonuyeckoil cucreme xumuueckux osnemento . U.
Menneneena;

ONMKCHIBAaTh OOIME XHUMHUYECKHE CBOICTBA METaNIOB C IIOMOUIbIO €CTECTBEHHOTO
(pPycCcKOTo WM POJIHOTO) S3bIKA U S3bIKA XUMHH,

COCTaBJISTh MOJIEKYJISIDHBIE YpPaBHEHMsI pEaklui, XapaKTepU3YIOIIMX XUMUYECKUE
CBOMCTBA METAJJIOB W HUX COCAMHEHUH, a TaKKe DJJIEKTPOHHBIE YPAaBHEHHs IIPOLIECCOB
OKHCJICHHUS-BOCCTAHOBJICHUS;

YpaBHEHUS JIEKTPOIIUTUYECKON JTUCCOIMALMN; MOJIEKYIISIPHBIE, TIOJIHBIE U COKpPAICHHBIE
VMOHHbIE YPaBHEHUSI pEaKLUi C y4aCTUEM AJIEKTPOJIUTOB,;

YCTaHaBIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXK]ly CTPOEHHUEM aTOMa, XUMUUYECKON CBS3bIO,
TUIIOM KPUCTAJUTMUECKON PEIIeTKH METAJUIOB M UX COEIUHEHHH, MX OOIKMMU (PU3NYECKUMHU U
XUMUYECKHUMH CBOMCTBaMU;

OIMCHIBATh XMMHUYECKHUE CBOMCTBA MIEIOYHBIX U IIE€JI0YHO3EMENbHBIX METANIOB, a TAaKXKe
IIOMUHMS U KEJIe3a U UX COECIUHEHHUH C MOMOILBI0O €CTECTBEHHOI'O (PYCCKOIO WM POJHOTO)
SI3bIKA U SI3bIKA XUMHH;

BBHITIONHATh, HAOJIOIaTh M OMHUCHIBATH XUMHUYECKHH HKCIEPUMEHT MO pPacro3HABAHUIO
BaXHEHIIINX KATUOHOB METAJUIOB, THIPOKCH]I-UOHOB;

HKCIIEPUMEHTAJIbHO  MCCJIE0BaTh CBOMCTBA METANIOB M HUX COEJUHEHUW, pellaTh
SKCIIEPUMEHTAaJIbHBIE 3a]]auu 10 TeMe «MeTabi»;

OIHKCBHIBATh XMMHUYECKHHA SKCIIEPUMEHT C MOMOIIbIO €CTECTBEHHOIO (PYCCKOTO WJIM POJHOTO)
SI3bIKA U SI3bIKA XUMHH;



MIPOBOJIUTH PACUETHI 10 XUMUYECKUM (pOpMyaM M ypaBHEHHSIM PEaKIHii, MPOTEKAIOIINX
C Y4aCTHEM METAJUIOB M UX COCTUHECHUM.

oOpamaTtecsi ¢ JIabopaTOpHBIM O00OpPYJOBaHWEM M HArpeBaTCILHBIMH IpHOOpaMu B
COOTBETCTBUM C IIPABUIAMU TEXHUKHU 0€3011aCHOCTH;

HaOII0AATh 32 CBOMCTBAMHM METAJUIOB U MX COCIWHEHHWN M SBJICHUSMH, IPOUCXOSIIUMU
C HUMUY;

ONKCHIBATh XUMHYECKUH 53KCIEPUMEHT C IOMOIBI0O E€CTECTBEHHOIO (PYCCKOIO WU
POZHOTrO0) A3bIKA U A3bIKAa XUMUHU;

JIeJIaTh BBIBOJIBI 10 pE3YJIbTaTaM IPOBEJEHHOIO IKCIIEPUMEHTA.

MeTanpeaMeTHble pe3yJibTAThl 00yUeHUus
VYuamuiicst J0J1KeH ymemp:

paboTaTh 10 COCTaBIEHHOMY IUIAHY, WCIHOJb3ysd Hapsiay C OCHOBHBIMH U
JIOTIOTHUTEIFHBIE CPEICTBA (CIIPABOYHYIO JIUTEPATypy, cloxkHbie mpubopsl, cpenctea UKT); ¢
IOMOILBIO y4YUTEIsl OTOMpaTh s pelleHus YydeOHbIX 3ahady HeoOXOIMMbIE CIOBapH,
SHIMKJIONEANH, CIPABOYHUKH, 3JIEKTPOHHBIE TUCKU;

COIIOCTaBJIATh M OTOMpaTh HH(MOPMAIMIO, MOJYYEHHYIO M3 Pa3IMYHBIX HCTOYHHKOB
(coBapu, SHIMKIIONEINHN, CIIPABOYHUKH, 3JIEKTPOHHBIE TUCKH, ceTh HTEpHET);

IpPEACTaBIATh MH(GOPMALMIO B BHUAE TaOJHUL], CXEM, OMNOPHOIO KOHCIEKTa, B TOM 4YHCIE C
npumenenueM cpeacts UKT;

0o(opMIIATH CBOM MBICIM B YCTHOW M NMCbMEHHOW PEYM C Y4ETOM CBOMX Y4YEOHBIX U
JKU3HEHHBIX PEYEBBIX CUTYAIM, B TOM YucCie ¢ npuMeHenrem cpeacts UKT;

COCTaBJIIATh PELIEH3HIO HA TEKCT;
OCYIIECTBIIATh JOKA3aTEIbCTBO OT MPOTUBHOTO.

OIIpeNeIATh, UCXO U3 yueOHON 3a7auu, He0OXO0AUMOCTh UCIOIb30BaHUS HAOIIOICHUS
WM SKCTIEPUMEHTA.

Tema 3. Hemera/winl (25 4)

OOmiass xapakTepucTUKa HEMeTauioB: rmosiokeHue B [lepuoguueckoil cucreme
xumuyeckux — snemeHtoB  JI. M.  MeHneneeBa,0cOOEHHOCTH ~ CTPOEHHUS  aTOMOB,
anekTpooTpunaresbHocTh (D0) kKakmepa «HeMeTauMuHOCTHY, psin 0. Kpucramimueckoe
CTPOEHHE HEMETAIIJIOB — MPOCTHIX BenlecTB. Ayorponusi. PU3ndecKkre CBOMCTBA HEMETAILIOB.
OTHOCUTEIBHOCTh OHATUN «METAJI» U «HEMETAJLD.

Bopnopon. Ilonoxenue Bonopozna B [leprnoauueckoii cucreMe XMMHUYECKUX JIEMEHTOB /1.
H. MenneneeBa. CrtpoeHune aroma M MoJjekyinbl. DuU3MYecKMe U XMMHUYECKHE CBOMCTBA
BOZIOPOJia, €r0 MOJyYE€HUE U IPUMEHEHHE.

Bopa. Crpoenue monekynsl. Bogoponnas xumuueckas cBsizb. Pu3nyecKkue CBOWCTBA
BOJIbl. AHOMaNWUU CBOWCTB BOJbL. I'mapoduibHble M ruapodoOHBIE BellecTBa. XUMHUECKUE
cBorcTtBa BOAbl. KpyroBopor Boael B mnpuponae. Bomoouucrtka. Aspanus Bojbl. BeITOBBIE
¢bmibTpbl. MuHEpalibHble BOJBI. JJUCTUIUIMpOBaHHAs BO/IA, €€ MOJy4YeHHUE U IPUMEHEHHE.

O0mas xapakrepucTtuka rajgoreHoB. Crpoenue atoMoB. [IpocTeie BemiecTBa u
OCHOBHBIE COEIMHEHMsI TaJIOT€HOB, UX cBoiicTBa. KpaTkue cBenenus o xjiope, 6pome, GpTope u
rone. [IpuMeHeHune rajoreHoB U MX COeIMHEHUI B HAPOJIHOM XO3SICTBE.

Cepa. CtpoeHue aToma, ajsIOTPOIUS, CBOMCTBA M NPUMEHEHHUE POMOMYECKOH cepbl.
Oxkcunsl cepsl (IV) u (VI), ux nomyuenue, cpoiicta u npumenenue. CepHasi KUCIOTa U €€ COJIH,
UX IPUMEHEHHUE B HAPOJHOM X03s1HicTBeE. [Ipon3BOICTBO CEPHON KUCIOTHI.

A3ot. CTpoeHne aToMa M MOJIEKYJIbl, CBOMCTBA IPOCTOTO BEIIECTBA. AMMUAK, CTPOEHUE,
CBOICTBa, MojiyueHue U npuMmeHeHue. Coau aMMOHUS, MX CBOMCTBAa M npuMeHeHue. OKCUabI
azora (II) m (IV). A3oTHas KucnoTa, €€ CBOWCTBA M NpUMEHEHHWEe. HUTpaThl WU HUTPUTHI,
npobiemMa ux coJiepKaHus B CEIbCKOXO03SHCTBEHHON MPOAYKIIMH. A30THBIE yI0OPEHUSI.

®ocdop. CtpoeHne aTtoma, auIOTpONuUs, CBOMCTBa Oeynoro u KpacHoro Qocdopa, ux
npuMeHeHne. OcHOBHbIE coenuHeHHs: okcua (ocdopa (V) u oprodochopHas Kuciora,
docdater. DochopHbIe YI0OpEHUS.



Yraepoa. CrpoeHue aroma, auIOTPONHs, CBOWCTBA MOAM(UKALMH, NpPUMEHEHHE.
Oxkcuapl yriepoaa (I1) u (IV), ux cpoiictBa u npuMmenenne. KapOoHaThI: KalbIUT, CO/A, TOTAIII,
UX 3HaUY€HUE B IPUPOJIE U KU3HU YEJIOBEKA.

Kpemunii. CtpoeHue aroMa, KpUCTAUIMYECKUN KPEMHUM, €r0 CBOMCTBA U MPUMEHECHUE.
Okcun kpemuus (IV), ero mpupoansie pasHoBuAHOCTH. CHUIUKATBL. 3HAYCHUE COEAMHEHUU
KpEeMHUS B )KMBOU U HEXKMBOU npupoe. [ToHsTHE 0 CHIIMKAaTHOI MPOMBIIUIEHHOCTH.

Hemoncmpayuu. O6pasipl raloreHOB — MPOCTHIX BEIIECTB (UCHONb308AHUE XUMULECKUX
peaxmueog Touka Pocma). B3aumopeicTBue TaJOreHOB C HAaTpUeM, C aJIIOMHHHEM
(ucnonvzoganue xumuveckux peakmugos Touka Pocma). Beitecnenue ximopoM Opoma win uoja
U3 pacTBOPOB UX coJjeil. B3aumoneicTBue cepbl ¢ MeTaljlaMH, BOJOPOJOM M KHCIOPOAOM.
B3aumoneiicTBue KOHIEHTPUPOBAHHON a30THON KUCIJIOTBI C MEJIBIO (UCHONb308AHUE XUMUYECKUX
peakmueog Touxa Pocma). Tlornouienue yrieM pacTBOPEHHBIX BEIIECTB WM Ta30B.
Boccranosnenne meau u3 ee okcuaa yriaem. OOpasibl IPUPOAHBIX COCTUHEHUN XJIOpa, CEephl,
docdopa, yriepoma, KpeMHHS (UCHOnb308aHue Xumuyeckux peaxmugos Touka Pocma).
OO6pa3ipl BOXKHEHIINX U HAPOJIHOTO X03CTBA CyNb(haToB, HUTPATOB, KApOOHATOB, ochaToB.
OO0pa3ipl cTekIa, KepaMHUKH, [IEMEHTA (UCHOoIb308aHUe Xumuieckux peakmugos Touxa Pocma).

Jlabopamopuvie onvimol.20. Tlonydenne u pacrno3HaBanue Bojopona. 21. MccnenoBanue
MOBEPXHOCTHOTO HAaTsKeHHsI Bojabl. 22.PacTBopeHue mnepmaHraHata Kalds WIA MEIHOTO
Ky[opoca B BOJI€ (UCHOb3068aHUe Xumuueckux peaxmugos Touxa Pocma). 23. T'unpartanus
o0e3BoxkeHHOro cynbdata menu (II). 25. O3nakomieHue ¢ KoJeKuuen ObITOBBIX (GUIBTPOB. 26.
O3HaKOMJIEHHE C COCTaBOM MHUHepaibHOW BoJbl. 27. KauecTBeHHasi peakiusi Ha TajoreHuj-
HOHBI (ucnonvzoganue xumudeckux peakmueoé Touka Pocma). 28. Ilomyuenue wu
pacro3HaBaHUE KHUCIOPOAA (UCHONIb308AHUE XUMUUECKUX peakmueosé u obopyoosanus Touka
Pocma). 29. Topenue cepsl Ha Bo3ayxe u B kucinopone. 30. CpoiicTBa pa30aBIeHHONW CEpHOI
KUCJIOTHI (UCNONIb308AHUE XUMUYECKUX peaKmusos u 0bopyoosanus Touka Pocma. 31. U3yuenue
CBOICTB aMMHaKa (UCHOIb308aHUE XUMUUECKUX peakmugos u obopyooeanus Touxka Pocma. 32.
PacrioznaBanune coneit amMmonus. 33. CBoiicTBa pa30aBiI€HHONM  A30THOM  KHUCIIOTHI
(ucnonv308aHue XumMudeckux peakmusog u ooopyoosanus Touka Pocma. 34. B3aumopeiicTBue
KOHIEHTPUPOBAHHON a30THOM KHCIIOTBI C MENbIO (UCNONIb308AHUE XUMUYECKUX DPEeaKmueos u
obopyoosanusi Touka Pocma. 35. T'openue Qochopa Ha Bo3zgyxe W B Kuciopoze. 36.
PacniosnaBanue ¢ocharoB (ucnonrvzosanue xumuueckux peaxmugos u obopyoosanusi Touka
Pocma. 37. I'openne yras B kuciopone. 38. ITomydeHue yrojapHOM KUCIOTBI U U3Y4YEHHE €€
cBorictB. 39. Ilepexom kapbonatoB B ruapokapOonatel. 40. PaszmokeHue ruapokapOoHaTa
HaTpus. 41. IlomyueHue KpeMHEBOH  KHCIOTBI M H3Y4YEHHE €€ CBOMCTB (UCNOIb308aHUE
XuMuyeckux peakmueog u obopyoosanus Touka Pocma.

Ipaxmuxym 1. Pemenne skcepuMeHTANbHBIX 3a/1a4 o TeMe «[loArpyrmma rajioreHoB»
(ucnonv3oeanue XumMuyeckux peakmugos u obopyoosanus Touka Pocma. 2. Pemenue
IKCMIEPUMEHTANbHBIX 3afau mo Teme «lloarpymnma KucIopona» (uUcnonvb3o8anue XUMU4ecKux
peakmueog u obopyoosanus Touxa Pocma. 3. PelieHne >KCIepUMEHTANbHBIX 3a/1ad 10 TeMe
«[loarpyma a3ota» (ucnorv3osanue XumMuieckux peakmugeos u obopyoosanus Touka Pocma. 4.
Pemenne »skcrnepuMmeHTanbHBIX 3afad 1o Teme «lloarpymma yriepona» (ucnonvsoganue
Xumuyeckux peakmueog u obopyoosanus Touka Pocma. 5. llomydenue, coOupaHue u
pacro3HaBaHHE Ta30B (UCHOIb308AHUE XUMUUECKUX peakmueos u obopyoosanus Touxa Pocma.

IIpenmeTrHble pe3yJibTaThl 00yUYeHH S
VYuamuiicst 10J15KeH ymemp:

MCIOJIb30BaTh MPH XapaKTEPUCTUKE METAIIIOB U UX COSAMHEHUN TTOHSITHS: KHEMETAIUTBI»,
«TaJIOTeHbI», «AJUIOTPOMHBIE BHJIOM3MEHEHUS», «KECTKOCTh BOJBD», «BPEMEHHas >XECTKOCTb
BOJIBI», «IIOCTOSIHHAS KECTKOCTh BOJIBI», «OOIIast >KECTKOCTh BOJBI;

JaBaTh  XapaKTEPUCTUKY XHMMHYECKHUX DJIEMEHTOB-HEMETA/IOB (BOJAOpOJA, TaJOreHOB,
KHCIIOpO/Ia, cepbl, a3oTa, hocdopa, yriepoaa, KpeMHuUs) 1Mo UX nonoxxkeHuto B [lepuonnyeckoit
cucrteMe xuMmmuueckux anneMmeHtoB J[. M. MenneneeBa (XMMHUYECKU 3HAK, TIOPSIKOBBIA HOMED,
nepuo, TpyIa, MOATpyIa, OTHOCUTENbHAs aTOMHas Macca, CTpPOCHHE artoma (3apsif sapa,



YHCIIO IPOTOHOB U HEHTPOHOB B sijipe, 00IIee YHCIO IEKTPOHOB, paclpeesieHue 3JIEKTPOHOB
M0 AJEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (OpMysia, Ha3BaHHE W THIl BBICILIETO OKCHAA U
THIPOKCUAA, (OpMYyIa U XapaKkTep JETy4ero BOJOPOJHOTO COSAMHEHUS);

Ha3bIBAaTh COCAMHEHHS] HEMETAIJIOB U COCTABIIATH UX (POPMYJIBI IO HA3BAHHUIO;
XapakTepu30BaTh CTPOCHHE, 00mMe (PrU3nyeckre U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAIJIOB;

OOBSICHSITh 3aBUCUMOCTh CBOMCTB (WJIM MPEACKAa3bIBaTh CBOMCTBA) XUMHYECKHX
3JIEMEHTOB-HEMETAUIOB (paJuyC, HEMETaUIMYECKHUEe CBOWCTBA JJIEMEHTOB, OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE CBOICTBAa 3JEMEHTOB) M 00pa3yeMbIX HMH COEAMHEHHUH (KHCIOTHO-
OCHOBHBIE CBOWCTBA BBICIIUX OKCHUIOB M THUAPOKCUAOB, JIETYYHUX BOJOPOJHBIX COCIUHEHUH,
OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA) OT moyiokeHuss B llepuogumueckoit cucreme
xumMuueckux 3yemenToB 1. . Menaeneena;

OINMCHIBATh OOIIME XWMHYECKHE CBOWCTBA HEMETAJUIOB C IOMOIIBIO €CTECTBEHHOTO
(pyccKOro Wi pOJIHOTO) SA3bIKA U S3bIKA XUMHUH;

COCTABJISITh MOJICKYJISIPHBIC YpaBHEHUsS PEaKUUi, XapaKTEPU3YIOIIMX XHUMHUYECKUE
CBOICTBAa HEMETANIOB M WX COEAMHEHUN, a TakKe OJIJIEKTPOHHBIE YPAaBHEHUS IPOLIECCOB
OKHCJIEHUS-BOCCTAHOBJICHUS;

ypaBHEHUS AIEKTPOIUTUYECKON TUCCOLMALIUN; MOJICKYJISIPHBIE, TTOJHBIE U COKPAIICHHBIE
MOHHBIC YPaBHEHUS PEAKIIMI C yIaCTHEM DJIEKTPOJIMTOB;

YCTaHaBIMBATh IPUYUHHO-CIICICTBEHHBIE CBS3U MEXKAY CTPOSHUEM aTOMa, XUMUYECKOU CBSI3bIO,
TUTIOM KPUCTAIUTMYECKON PEIISTKA HEMETAIOB U UX COCIMHEHUH, X OOIMMH (PU3NISCKUMU U
XUMHUYECKHUMH CBONCTBAMU;

ONMCHIBATh XUMHYECKHE CBOWMCTBAa BOJOPOJA, TaJOr€HOB, KHUCIOPOAA, CEphl, a30Ta,
docdopa, rpadura, anmaza, KpEMHHUS U UX COCAMHEHUN C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU,

OMKCHIBATh CMOCOOBI YCTPAaHEHUS >KECTKOCTH BOJbl U BBINOJHATH COOTBETCTBYIOIIUNA UM
XUMUYECKHUH SKCTIEPUMEHT;

BBHITIONHATH, HAONIOIaTh W OMHCHIBATh XUMHUYECKHI HKCIEPUMEHT MO PACIO3HABAHUIO
MOHOB BOJIOpOJa M aMMOHUS, cyibdar-, kapOoHAT-, cuiIMKaT-, ¢pocdar-, XJI0pua-, OpoOMuUI-,
MOJU/I-UOHOB;

HKCIEPUMEHTAJIbHO MCCIEIOBaTh CBOMCTBA METANIOB W HMX COEIMHEHUH, pelaTh
HKCIIEpUMEHTAIIbHBIE 3aaut 110 TeMe «HemeTamnby;

OMHCHIBATh XUMUYECKHM HKCIIEPUMEHT C TOMOIIBI0 E€CTECTBEHHOTO (PYCCKOTO WM
POJIHOTO) S3BIKA U S3bIKA XUMHH,

MPOBOJIUTH PACUETHI IO XUMHUYECKUM (POPMYJIaM U YpPaBHEHUSAM PEAKIIUHN, TPOTEKAIOIINUX
C y4acTUEM HEMETAJUIOB M UX COEIMHEHUII.

oOpamaTtecsi ¢ JabopaTOpHBIM OOOPYJOBAaHMEM U HarpeBaTeIbHBIMU TpHOOpamMu B
COOTBETCTBUHU C MPaBUIAMU TEXHUKH 0€30MacHOCTH;

Ha0IOaTh 32 CBOMCTBAMHU HEMETAUIOB M UX COCAUHEHWH U SBJICHHUSIMH,
MPOUCXOASAIINMH C HUMU;

OMHCHIBATh XUMHUYECKHA HKCIIEPUMEHT C TOMOIIBI0 E€CTECTBEHHOTO (PYCCKOTO WM
POJIHOTO) sI3bIKA U SI3bIKA XUMUU;

JIeNIaTh BBIBOJIBI 10 pe3ysbTaTaM MPOBEJEHHOIO SKCIIEPUMEHTA.

MeTanpeameTHblie pe3yJabTaTbl 00y4eHHU s
VYyamuiicst 10J15KeH ymemp:

OpraHM30BBIBaTH y4eOHOE B3aUMOJICHCTBME B TIpynmne (pacupenensiT  POJIH,
JIOTOBApUBATHCA APYT € APYTOM U T. 11.);

NpeABUAETh (IPOrHO3UPOBATH) MOCIEACTBUS KOJIEKTUBHBIX PELICHUN;

MMOHUMATh MTPUYMHBI CBOETO HEyCIeXa M HaXOAUTh CIIOCOOBI BBIX0/1a U3 3TON CUTYAIIHH;

B JMAaJOre C YYHUTEIEM YYHUTbCS BbIpa0aThIBaTh KPUTEPHUH OIICHKH U OIpPENesaTh CTENEHb
YCHEIIHOCTA BBIMIOJTHEHUSI CBOCH pabOThl U pabOTHI BCEX, UCXO/S U3 UMEIOIINUXCS KPUTEPUEB,
COBEPILIEHCTBOBATh KPUTEPHUH OLIEHKHU U TOJIb30BaThCSI UMHU B X0J1€ OLIEHKH U CAMOOIIEHKH;



OTCTaMBaTh CBOIO TOUYKY 3pEHUs, apTyMEHTUPY €€,

MOJTBEPXK/IaTh APTYMEHTHI (haKTaMu;

KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

CIIyLIaTh JIPYTUX, BITaThCS IPUHUMATh JAPYT'YIO TOUKY 3p€HHs], ObITh TOTOBBIM U3MEHUTh
CBOIO TOUKY 3pEHUS;

COCTaBJIATh pedepaT 1o OIpeesIeHHON GopMme;

OCYILIECTBIIATH KOCBEHHOE Pa3AEIUTENBHOE 10Ka3aTEIbCTBO;

OIIpeNeIATh, UCXO U3 y4eOHOU 3a7au, He0OXOAUMOCTh UCIOJIb30BaHUS HAOIIIOICHUS
WJIN HKCTIEPUMEHTA.

Tema S. Oprannuyeckue BeulecTBa.(/3uacos).

VYrineBomopoasl: MeTaH, 3TaH, 3TWieH. CoupTel (METaHOJ, 3TAaHON, TIULEPUH) H
KapOOHOBBIE KHCIOThI (YKCYCHasi, CTEApHHOBAs) KakK IMPEACTaBUTEIN KUCIOPOI0COAEPIKAIINX
OpPraHUYECKUX BEIECTB. BUOIOrHUecKy BaKHBIC BEIIECTBA: KUPBI. YTICBObI, OCIIKH.

VY4eHUuK A0JKeH 3HaTh ¥ TIOHUMAaTh XUMHUYECKUE TOHATHUS:
TOMOJIOTHS, H30Mepusi; Ba)XKHEHIINE BEIIECTBA M MaTepHalbl: YKCyCHas KHCIIOTa, METaH,
9THJIEH, OEH30J1, 3TaHOJI, XKHUPHI, OENKH,

IIpeameTHbIe pe3yabTaThl 00y4eHUs
Yyamuiics 101KeH ymems:

Ha3bIBATh U3yYCHHBIE BEUIECTBA 110 «TPUBHAIBHOW» WM MEXKIyHAPOIHOM

HOMEHKJIaType;

OTIPENeNIATh TMPHUHAUICKHOCTh BEIIECTB K PAa3IUYHBIM KJIaccaM OpPraHUYEeCKHUX
COCJMHEHUH, BBIOJHATh XUMHUYECKUH OHKCHEPUMEHT [0 PACIHO3HABAHUIO OPraHMYECKHX
BEIIECTB.

MeTanpeaMeTHble pe3yJbTaTbl 00y4eHHs

OTIPENIeNIATh, HCXO M3 Y4eOHOH 3aaui, He0OXOAUMOCTh MCIIOIB30BaHUS HAOIIOICHHS
WIN HKCIIEPUMEHTA.

Hemoncmpayuu. Mopenn MoyieKyadl MeTaHa U JPYTMX OpPraHUYeCKHX BEIIECTB.
OObeciBeurnBaHUE HETIpe/IeNbHBIMU COEIMHEHUSMH DPAacTBOpa IepMaHraHatra kaimus. ['opeHue
cnupta. [lomydeHne W30aMIIIOBOTO d(Hpa YKCYCHOH KHCIOTHL. KauecTBeHHbBIE peakiuyu Ha
MHOT'OAQTOMHBIE ~CIIUPTBI, Kpaxmanu, O€lKU (UCnonib308aHue XUMUYECKUX peakmueos U
ooopyoosanus Touxa Pocma. Peaknusi «cepeOpsHOTO 3epKanay ¢ TIIFOKO30U (UCHOIb308aHUe
Xumudeckux peakmugog u ooopyoosanus Touxa Pocma. Jlenatrypanus Oenka.

Jlabopamopuvie onvimui. 1. V3rotoBiaeHne Mozenel MOJEKYJl OpraHMYECKHUX BEIIECTB.

Ilpakmuxym. KauecTBeHHble peakIMM Ha OpPraHUYEeCKHE BEIECTBA(UCNOIb308aAHUE

Xumuueckux peakmueog u ooopyoosanus Touka Pocma.

Tema 6. O0061eHne 3HAHMTI 10 XUMUH 32 KYPC OCHOBHOIi IK0JIbL. (7 uacog)

[Iepnonnueckuit 3akoH u Ilepmoamueckas cucrema Xumudeckux osnemeHtoB JI. .
MenneneeBa. @PU3NYECKUN CMBICT TOPAJKOBOIO HOMEpa 3JeMEHTa, HOMEpOB Iepuoja u
rpynmbl. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB DJIEMEHTOB W WX COCAMHEHUH B TMEpHOAaX H
IpyMIax B CBETE MPEICTABICHUH O CTPOCHUN aTOMOB JIEMEHTOB.

3HayeHWe TMEePHOAMYECKOTO  3aKOHAa. BHIBI  XUMHUYECKHMX CBSI3€H W THIBI
KPUCTANTMYECKUX pelIeTOK. B3anMocBsa3b cTpoeHHs M CBOWCTB BemlecTB. Knaccupukanus
XUMHYECKHX pEaKIHWid 10 pPAa3JMYHBIM TIpU3HAKaM (YUCIO W COCTaB pPEarnpyrolmx H
00pa3yIoIIMXCsl BELIECTB; HAJIM4YMe TpaHUIlbl pasfena ¢a3; TemaoBoil 3¢ dekT; u3MeHeHue
CTETICHEH OKWCJICHHS aTOMOB; HCIIONB30BaHUE KaTallM3aTOpa; HAIMPABICHUE IPOTEKAHHS).
CKOpOCTh XMMHUECKUX pEaKkUUi U (akTopsl, Biusionire Ha Hee. OOpaTUMOCTh XUMHUYECKUX
pEaKIHii ¥ CITIOCOOBI CMEMICHUST XUMHUYECKOTO PAaBHOBECHS.

IIpocTbie u crnoxHbIE BenlecTBa. MeTayuibl 1 HeMeTaJulbl. [ eHeTHuecKue psijibl MeTaia,
HEMeTalUla M TepexogHoro wmeramia. OKCHAB W THUAPOKCHIBI (OCHOBaHUS, KHCIOTHI,
amdoTepHbIe THAPOKCHBI), cou. MX cocTaB, kiaccudukanys 1 o01me XMMUYECKHe CBOMCTBA B
CBETE TEOPHH DIIEKTPOITUTUICCKOM TUCCOIHAIINY.

JIn4HOCTHBIE pe3yabTaThl 00y4eHusl



Yyamuiics 10JI2KeH:
3HaAmMb U NOHUMAMb. OCHOBHBIE MCTOPUYECKHE COOBITHS, CBSI3aHHBIC C PAa3BUTHUEM XUMHUH U
o011ecTBa; JOCTHKEHHUSA B 00JACTH XUMHUHM M KyJIbTYypHBIE TPaJWIUHU (B YaCTHOCTH, HAay4YHBIC
TPaJULMK) CBOEH CTpaHbl; OOIIEMUPOBBIE JOCTHXKEHUS B 001aCTH XUMHUH; OCHOBHBIE IPUHIIMIIBI
U MIpaBHJIa OTHOLICHHS K MPHPOJIE; OCHOBBI 3J0POBOTO 00pa3a KU3HU U 310pOBbECOEpEraroImnx
TEXHOJIOTUH; IpaBUja TMOBEACHUS B YPE3BbIUANHBIX CHTYallUsAX, CBSI3aHHBIX C BO3AECHCTBUEM
Pa3JIMYHBIX BEIIECTB; OCHOBHBIC MPaBa M OOS3aHHOCTH TPaKJaHWHA (B TOM YHCIIE y4alllerocs),
CBSI3aHHBIE C JMYHOCTHBIM, IPO()ECCHOHAIBHBIM U )KU3HEHHBIM CAMOOIPEIEICHUEM;
COLMANIbHYIO 3HAYMMOCTb U COJIepKaHue Mpodeccuii, CBA3aHHBIX C XMMHUEH;
UCRBIMBIEAMD . UyBCTBO FOPJOCTH 32 POCCUICKYI0O XUMUYECKYIO HAyKy M YBa)K€HHE K UCTOPUU
€e pa3BUTHUS; YBRXECHHE M NPUHATHE AOCTIKCHMH XHMHUH B MHpeE; JIO00Bb K TNPHUPOJIE;
YBOKEHHE K OKPYKAIOLIUM (yYallUMCs, YYUTENIsAM, POAUTENAM M JIp.) — YMEThb CIyllaTh U
CJIBIIIATH MTAPTHEPA, MIPU3HABATH MIPABO KAXJIOT0 Ha COOCTBEHHOE MHEHUE, IPUHUMATh PEHICHUS
C YY€TOM IO3ULMHI BCEX YYaCTHUKOB; YyBCTBO IMPEKPACHOTO M ICTETUYECKUX YYBCTB HA OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB M HUX IPEBPALICHUN; CaMOyBa)K€HHE U HMOIMOHAIBHO-
HOJIOKHUTEIBHOE OTHOILIEHHUE K cele;
npu3Hagamsy: NEHHOCTH 370POBBS (CBOETO M IPYTHX JIO/EH ); HEOOXOJMMOCTh CAMOBBIPAKCHHUS,
camopeanu3alni, COLHAIbLHOrO IPU3HAHMS;
0C03HA8AMb: TOTOBHOCTH (MJIM HETOTOBHOCTBH) K CAMOCTOSATENBHBIM IOCTYIKAM U JICHCTBHUSM,
OTBETCTBEHHOCTb 3a MX PE3YyJIbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXATh U
OTCTaMBAaTh CBOIO MO3UIMIO ¥ KPUTUYHO OTHOCUTHCS K CBOMM TIOCTYITKAM;
nPOAGAAMB: SKOJIOTUUYECKOE CO3HAHHE; 100pOXKeIaTeabHOCTh, JIOBEpUE M BHUMATEIBHOCTh K
JFOASIM, TOTOBHOCTH K COTPYAHHYECTBY M JApYkOe€, OKa3aHUIO MOMOIIM TEM, KTO B HeEH
HYyX/1aeTcs; OOOOIIeHHBIM, YCTOHYMBBII W U30MpaTenbHbIl IO3HABATENbHBIM HHTEpEC,
WHHUIMATUBY U JII0003HATEIHHOCTh B M3yUCHUH MUPA BEIIECTB U PEAKIUH; IeNeyCTPEMICHHOCTh
U HAaCTOWYMBOCTb B JOCTHKEHMM IeJiel, TOTOBHOCTb K IIPEOJOJICHUIO TPYAHOCTEH;
yOeXKIEHHOCTh B  BO3MOXKHOCTH  TIO3HAHHMSI  IPUPOABI, HEOOXOIMMOCTH  PasyMHOTO
UCIIOJIb30BAaHUS TIOCTUKEHNUN HAYKH U TEXHOJIOTHH U1 pa3BUTHS OOIIECTBa,
YMemp:  YCTaHABIHMBATH CBSI3b MEXKAY LEIbI0 W3YYEHUS XUMHH M TeM, JJIs 4Yero OHa
OCYILECTBIIsICTCS (MOTHBAMH); BBIMOJIHATH KOPPUTHUPYIOIIYIO CaMOOLEHKY, 3aKIIOUYaIOIIyIoCs B
KOHTpOJIE 3a TMPOIECCOM W3YYCHUS XHMHUH W BHECEHHH HEOOXOIMMBIX KOPPEKTHBOB,
COOTBETCTBYIOLIMX 3TanaM U croco0aM M3y4eHHUs! Kypca XMMHHM; BBITOJIHATh PETPOCHIEKTHUBHYIO
CaMOOIIEHKY, 3aKIIOYAIONIYIOCs B OIEHKE Mpolecca W pe3yibTaTa M3YYeHUs Kypca XHMHH
OCHOBHOM IIKOJIBI, OJIBEIEHUU UTOTOB Ha OCHOBE COOTHECEHMSI LieJIel U pe3ysIbTaToB;
CTPOWUTH JKMU3HEHHBIE W TMPO(ECCHOHAIBHBIC IUIAHBI C YYE€TOM KOHKPETHBIX COIHAIIBHO-
UCTOPUYECKHX, OJIUTUYECKUX U IKOHOMMUYECKHX YCIOBHUIA; OCO3HABaTh COOCTBEHHbIE LIEHHOCTH
¥ COOTBETCTBHE UX
OPUHUMAEMbIM B JKM3HU DPELICHUSM; BECTH JIUAJIOT Ha OCHOBE PAaBHONPABHBIX OTHOLIEHUH U
B3aMMHOTO YB2)KEHUS; BBIJICIISATh HPABCTBEHHBIH ACIEKT MOBEICHHUS W COOTHOCUTH IOCTYIIKH
(cBOM M Jpyrux jrojei) U coObITHS C MPUHATBIMH STHUECKUMH HOpPMaMH; B IpeJiesiax CBOMX
BO3MOXKHOCTEH TPOTHBOACHCTBOBATh NEHCTBUAM W BIMSHHUSAM, MPEICTABISIONIAM YIPO3Y
YKHU3HH, 3/I0POBbIO U OE30MACHOCTH JIMYHOCTH U OOIECTBA.
Iliianupyemble pe3yabTaTbl 00y4eHU:

BbInyCKHHK HAy4YUTCS:

* ONIMCHIBATh CBOWCTBA TBEPIBIX, IKUJIKHX, Ta3000pa3HBIX BEMIECTB, BBLICISISI WX
CYIIeCTBEHHbIE PU3HAKY,

* XapaKTepHU30BaTh BEIIECTBA II0 COCTAaBY, CTPOSHHIO M CBOWCTBaM, YCTaHABJINBATh
NPUYHHHO-CJIEICTBEHHBIE CBSA3U MEXKIY JaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

* PaCKpBIBATh CMBICIT OCHOBHBIX XHMUYECKHUX TIOHSATHH «aTOM», «MOJIEKYIIay, «XUMHUECKUH
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIECTBOY», «BAJIEHTHOCTHY, HCIIOJB3Ys 3HAKOBYIO
CUCTEMY XVMHU;



* 1300pakaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYIT M CYIIHOCTh
XUMHUYECKHX PEAKLUI ¢ OMOIIBI0O XUMUYECKUX YPaBHEHHUI];

* BBIYMCIIATE OTHOCUTEJIBHYIO MOJEKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a TaKkKe
MacCOBYIO JIOJIF0O XHUMHMYECKOI'O 3JIEMEHTa B COEAMHEHUSX JUIl OLEHKM MX IPAaKTUYECKOH
3HAYUMOCTH;

* CPaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCJIOTHI, COJIU;

* KJ1TacCU(hUIMPOBATH OKCHJIBI U OCHOBAHUS 10 CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;

* [10JIb30BaThCA 1a0OPaTOPHBIM 000PYTIOBAHUEM U XMMUYECKOH MOCYA0H;

* IPOBOJUTH HECIIOKHBIE XMMHYECKHE OIBITHl U HAONIOAECHUS 32 W3MEHEHUSMU CBOWCTB
BEIIECTB B IIpolecce MX MpEBpalleHUi; cOOI0AaTh MpaBWila TEXHUKH O€30IacCHOCTU IpU
POBEICHUH HAOIIOJCHUN U OTIBITOB;

* pa3MyaTh OSKCIEPUMEHTAIBHO KHUCIOTBI M IIENOYM, HOJb3YACh WHIUKATOPaMHU;
0CO3HaBaTh HEOOXOIUMOCTH COOJIIOJICHHUS Mep Oe30MacHOCTH MpU OOpAIllEeHHH C KUCIOTaMU U
IIEJI0YaMHU.

* PacKpbIBaTh CMBICI Ieproandeckoro 3akona J[. 1. Menzaeneesa;

* OMMCHIBATh U XapaKTEPU30BaTh TAOINYHYIO (OPMY MEPUOTUIECKOIN CUCTEMbI XUMHUECKUX
AJIEMEHTOB;

* XapaKTepu30oBaTb COCTaB AaTOMHBIX SJI€p M pacHpeieieHHe 4YHcia 3JIEKTPOHOB I10
AJIEKTPOHHBIM CJIOSIM AaTOMOB XMMHYECKHX 3JIEMEHTOB MalbIX IE€PUOJIOB MNEPUOANUECKON
CHCTEMBI, a TAKXKe KaJIUs U KaJIbIHs;

* pa3nuyaTh BUJbl XMMHUYECKOH CBS3M: MOHHYIO, KOBAJEHTHYIO IMOJIAPHYIO, KOBAJIECHTHYIO
HEMOJISIPHYIO U METAJTINYECKYIO;

* U300pakaTh DJICKTPOHHO-HOHHBIE (OPMYIBI BEIIECTB, OOpPA30BAHHBIX XHUMHYECKHUMU
CBSI3IMU Pa3HOTO BU/JIA;

* BBISIBJISITh 3aBHCHMOCTbH CBOWMCTB BELIECTB OT CTPOCHHUS MX KPUCTAIIMYECKHUX PELIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METATINUECKUX;

* XapaKTepU30BaTh XUMHYECKHE DJIEMEHThl M MX COEAMHEHHS Ha OCHOBE IOJIOXKECHMUS
3JIEMEHTOB B MEPHOANYECKON CHCTEME U 0COOEHHOCTEH CTPOEHHS UX aTOMOB;

* XapaKTepU30BaTh HAyYHOE M MHUPOBO33PEHUYECKOE 3HAUEHUE MEPUOAMYECKOro 3aKOHa U
NEepUOJIMYECKO cucTeMbl XumHuueckux osnemeHToB /[l 1. MenneneeBa; ¢ OOBACHATH CYTh
XUMHUYECKHMX MPOLECCOB U UX MPUHLIMIUAIBLHOE OTINYHE OT PUINUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIIOBUS IPOTEKAHNS XUMUUECKUX PEAKLIN;

* YCTAaHABJIMBATh NPUHAJIEKHOCTh XUMHUYECKONW peaklMu K ONpPENeN€HHOMY THILY IO
OJTHOMY M3 KJIaCCHU()MKAIIMOHHBIX MPHU3HAKOB: 1) MO YMCIY M COCTaBY MCXOJAHBIX BELIECTB U
IPOAYKTOB peakuuu (peakuuu COEAMHEHHUs, pa3jIokKEeHMs, 3aMelleHus U oOMeHa); 2) no
BBIJICJICHUIO WM TOIJIOUICHUIO TEIUIOTHl (PEeakLUu HK30TePMHUYECKHE M HIO0TEPMUYECKUE);
3) M0 M3MEHEHUWIO CTENeHEeW OKUCICHHS XUMHYECKUX DJIEMEHTOB (PEaKIMH OKUCIUTEIbHO-
BOCCTaHOBUTEIIbHBIE); 4) 110 0OpaTUMOCTH Tpoliecca (peakuu o0paTUMble U HEOOpaTHUMBIE);

* COCTaBIISITb YPAaBHEHMS JJIEKTPOJUTUYECKON JHCCOLMALMHA KHCIOT, IIEJIOYEH, COJIeH;
NOJIHBIE M COKpallEHHbIE MOHHBIE YPABHEHHUS peakUuil OOMEHa; ypaBHEHHsS OKHUCIUTENIbHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUil;

* IPOrHO3UPOBATh MPOJYKTHl XUMHUECKHX peakIuid 1o (hopMyiam/Ha3BaHUAM HCXOIHBIX
BEIIECTB; ONPEEISITh UCXOIHBIE BELIECTBa 10 (GopMysiaM/Ha3BaHUSIM MPOTYKTOB pPEaKLUu;

* COCTaBJIATh YpaBHEHHs pEaKlUil, COOTBETCTBYIOUIMX MOCIEIOBATEIBHOCTU («IIETIOYKE))
MpeBpalleHN HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBIBIIAITH B IIPOLIECCE DKCIIEPUMEHTA IMPU3HAKH, CBUAETEIBbCTBYIOIIUE O IMPOTEKaHUU
XUMUYECKON PEAKIINN;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEH PaCTBOPEHHOTO BEILIECTBA;

* OIPENENATh XapakTep Cpeabl BOAHBIX PACTBOPOB KHUCIOT M IIEIOYEH MO HW3MEHEHHIO
OKPAaCKH UHJIUKATOPOB;

* IPOBOJUTH KAueCTBEHHBIE PEAKIMH, MOJITBEP)KIAIONINEe HaJIMYMe B BOJHBIX pacTBOpax
BELIECTB OT/AEIbHBIX HOHOB



* ONIPENENSATh TPUHAICKHOCTh HEOPTaHWYECKUX BEIMIECTB K OJHOMY U3 HM3yYCHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (DOPMYJIBI BEIIECTB M0 UX HA3BAHUSM;

* OIPEIENSTh BAJICHTHOCTh U CTETIEHb OKUCIICHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBIIATH ()OPMYJIBI HEOPTraHUYECKMX COCIUHEHHWH 110 BaJCHTHOCTSM K CTEICHIM
OKHCJICHUS 3JIEMEHTOB, a TaKXKe 3apsi/iaM HOHOB, YKAa3aHHBIM B TaOJIUIE PACTBOPUMOCTH KUCIOT,
OCHOBAHMI U COJICH;

* 00BACHATh 3aKOHOMEPHOCTH U3MEHEHUs (PU3MUECKUX U XMUMHUYECKHUX CBOMCTB MPOCTHIX
BEIICCTB (METaUIOB M HEMETA/UIOB) M WX BBICHIMX OKCHIOB, OOpa30OBaHHBIX JJIEMEHTAMHU
BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIME XUMHUYECKUE CBOMCTBA, XapaKTEPHBIC ISl TPYII OKCHUIOB: KUCIOTHBIX,
OCHOBHBEIX

* Ha3pIBaTh OOIIME XWMHYECKHE CBOWCTBA, XapakTEpHBIE [UIsI KaXKIOTO W3 KIACCOB
HEOPraHMYECKUX BEIIEeCTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJUTH  MPHUMEPHI  PEaKIUi,  TMOATBEPKIAOIIMX  XHUMHUYECKHE  CBOWCTBA
HEOPraHMYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBaHHH U COJIEH;

* OIIPEJICNISITh BEIIECTBO-OKUCIUTENh U BEIIECTBO-BOCCTAHOBUTEIh B OKHUCIHTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUSX;

* COCTABJIATh OKHCIHMTEIHLHO-BOCCTAHOBHUTEIBHBIM OallaHC (M1 M3YYEHHBIX PEaKIUii) 1o
MPEJIOKEHHBIM CXEMaM PeaKIuii;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI, MOATBEPHKIAIONINE XUMUICCKIE CBOHCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

BoinyckHuk noayuum 603mM0MCHOCHIb HAYUUMBCA:

* 2PAMOMHO 0OPAWYAMBCL C BeUieCMBAMU 8 NOBCEOHEBHOU JHCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb COONIOOEHUs NPABUTL IKOIOSULECKU OE30NACHO20 NOBEOeHUs
8 OKpYJicaloweli NPUpooOHoll cpeoe,

* NOHUMAMb CMBICA U HEe0OX00UMOCMb COONIOOeHUs NPeONUCanull, npeolazaemvix 8
UHCMPYKYUAX NO UCNONb30BAHUIO TEKAPCMS, CPeOCmE DbIMOBOL XUMUU U Op.;

* UCNONL308AMb  NPUOOPEMEHHble  KIloUegble  KOMNEeMEeHMHOCMU  HpU  6bINOJIHEeHUU
uccne008amenbCKux nPoekmos no U3y4eHuro ceolcms, cnocobo8 noayyeHus U pacno3HaA8AHUs
sewecms;

* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOb3YS CPeoCcmed YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU Npu pabome ¢ mMeKCmamu YueOHuKa u OONOJHUMENbHOU
JUMepamypou, cnpagoyHbIMU madauyamu, nPosasiiams 20MOBHOCHb K VEANCEHUI) UHOU MOYKU
3penus npu 06CyAHcOeHUU pe3yIbmamos 8bINOJIHEHHOU pabomul,

* 00bEeKMUBHO OYeHUBaAmMb UHGOpMAYUI0 O Gewecmeax U XUMUYECKUX npoyecca,
KpUMu4ecky OMmHOCUMbCS K NCeBOOHAYUHOU UHpopmayuu, HedoOpoco8ecmuol pekiame,
Kacaouecs UCNOIb308AHUSL PA3TUYHBIX 6EUleCS.

* 0CO3HABAMY 3HAYEHUEe Meopemudeckux 3HAHUll 01 NPAKMUYecKou O0esmerbHoCmu
yenogexa,

* OnuUCLIBAMb U3YUEHHbIe 00bEKMbL KAK CUCMEMbL, NPUMEHSS I02UKY CUCEMHO20 AHANU3d,

* NpUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NEePUOOUYECKOU  CUCTNEeMbl  XUMUYECKUX
9NeMEHMO8 011 00BACHEHUs. U NPEOBUOEHUSL CBOUICE KOHKPEMHbIX 8eUleCme;

* pazeueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMBOM YeayOnieHus 3HaAHuti 00
UCTOPpUU CMAHOBIeHUs XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NEPUOOULECKO20 3aKOHA KAK
00H020 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U
MEXHUKU.

* COCMABIAMb MONEKYJAPHbIE U NOJIHbIE UOHHLIE VPABHEHUS NO COKPAUWEHHBLIM UOHHBIM
VPAaBHeHUsAM,

* IPUBOOUMb NPUMEPBL PeaKyUll, NOOMEEPAHCOAIOWUX CYUYECBOBAHUE B3AUMOCEBAIU MENHCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUjeCms;



* NPOCHO3UPOBAMb  PEe3YIbIMAmMblL  8030€UCMBUA  PA3IUYHBIX (DAKMOPO8 HA U3MeHeHUe
CKOPOCMU XUMUYECKOU PeaKyuu,

* IPOCHO3UPOBAMYb  PE3YIbMambl  8030€UCMBUs  PAIUUHBIX (DAKMOPO8 HA cMeujeHue
XUMUYECKO20 PABHOBECUSI.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA BeUjeC8 HA OCHOBE UX COCMABA U CIPOEHUSL,

* IPOCHO3UPOBAMDb ~ CHOCOOHOCMb — BeWecmed  NPOAGIAMb  OKUCIUMETbHble — UTU
B0CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CMeneHell OKUCIEHUS. dNEMEHMO8, 8X00SAUUX 8 e20
cocmas;

* BbIAGIAMb CYUWECMBOBAHUE 2EHEMUYECKOU B3AUMOCBA3U MexCd)y Beuecmsamu 8 paoy:
npocmoe 8ewecmeo — OKCU0 — 2UOPOKCUO — COJlb;

* OP2aHU306b16AMb, NPOBOOUMb  YYEHUYECKUe NPOeKmbl N0 UCCIe008AHUIO  CBOUCME
sewecms, UMEWUX 8ANCHOE NPAKMUYLECKOe 3HAYEeHUe.

KanenaapHo-remMaTu4eckoe NJIaHUPOBAHUE
Xumus 8 kJiacce

ypoKa

Cpoxu Hata O6opynoBanue
TEMA YPOKA nposeneHus | nmposeneH | Touku Pocra
ust




1/1
2/2

3/3

4/4

5/5

1/6

217

3/8
4/9

5/10
6/11
7/12
8/13
9/14

10/15

1/16
2/17

3/18
4/19
5/20
6/21
7122

1/23
2/24

3/25
4/26
5127
6/28

Beenenue (5 yacos)
[Ipenmer xumuu. BemecTna.

[IpeBpamienus: BemectB. Poiab XuMuM B XKU3HU
YyeNoBeKa.
[Tpaktuyeckue  paborer  Nel  «lIpuemsl
oOpareHus ¢ 1a60paTOPHBIM 000PYIOBAHUEM)
u Ne2 «HaOmogenus 3a HM3MEHCHHUSMH,
MIPOUCXOISIIIIMMU C TOPSIIICH CBEUOI)»
[lepuognueckast ~ cucreMa  XUMHYECKUX
3JIEMEHTOB . MN.Menneneena. 3Haku
XUMUYECKHUX AJIEMEHTOB.
Xumuueckue  opmynbl.  OTHOCHUTENbHAs
aTOMHas U MOJIEKYJIIpHasi Macca.
ATOMBI XUMHYECKHX 3j1eMeHTOB (10 gacoB)
OcHOBHBIE CBEIEHHS O CTPOECHHUU AaTOMOB.
CocTtaB aTOMHBIX sIIIED.
[leprognueckast  cuctemMa  XUMHUYECKHX
AJIEMEHTOB U CTPOEHUE aTOMOB
CtpoeHue IEeKTPOHHBIX 000T0YEK.
N3meHeHue 4ncna 3JEKTPOHOB HAa BHEIIHEM
SHEPreTUYECKOM YPOBHE aTOMOB XUMHYECKUX
AJIEMEHTOB.
Honnast xumuieckast CBs3b.
KoBanenTHas HenonsipHas CBs3b.
KoBasnenrtHas nonspHas cBs3b.
Meramnueckasi XUMUYECKasi CBS3b.
O06o0011IeHe U cUCTEeMaTH3allks 3HAHUH O
CTPOEHHUH  aTOMOB XUMUYECKUX
AJIEMEHTOB, XUMHUUYECKOW CBS3H.
Kontponbnast pabGota 1o TemMe «ATOMBI
XUMHUYECKUX FIIEMEHTOBY.

IIpocTthlie BeniecTBa (7 4acoB)
[IpocTslie BemiecTBa - METAJLIBI.
[IpocTrie BemecTBa- HEMETAJLTHI.
Amotponus.
KomnuecTBo BemecTsa.
MomnsipHast Mmacca BEIIeCTBa.
MounsipHbIii 00b€M Ta3000pa3HbIX BELIECTB.
Pemenue 3anau
O6061enue 3Hanui o teme «lIpoctoie
BEILECTBA»
CoelHeHns1 XHMHYEeCKHX djieMeHTOB (16

4acoB)

CreneHb OKMCIICHUS.

bunapHbIe cOeMHEHUS] METAJLJIOB U
HEMETAJIJIOB

OKCHOBL.

OcHoBaHU4.

KucaoTsl.

Couu - Kak MPOU3BOJAHBIE KUCIOT U
OCHOBAHMI.

-+

+ + + +




7129

8/30

9/31
10/32

11/33

12/34

13/35

14/36
15/37

16/38

1/39
2/40

3/41

4/42

5/43

6/44
7145
8/46
9/47

10/48

11/49

1/50
2/51
3/52
4/53
5/54
6/55

Comnm - Kak NPOU3BOJHBIE KUCIIOT U
OCHOBaHUM.

Cemunap no teme «Knaccel HeOpraHUYECKHX
BELIECTBY

Kpucrannmueckue pemerku.

Yucrtele BewecTa u cMecu. Paznenenue
CMeceH.

[TpakTiaeckast paboTer Ne3 «AHaIN3 MOYBBI U
BOJIBL.)

Pacuer maccoBoit 1 00beMHOI JT0TIEH
KOMIIOHEHTOB CMECH  BEIIIECTB.

Berunciienne MaccoBOM J0JIM BEILLIECTBA B
pacTBOpe 10 U3BECTHOM Macce
PacTBOPEHHOIO BELECTBA U PACTBOPUTEIIS.
Pemenue 3amau.

[Tpaktudeckas padoter Ned «[Ipurorosienue
pacTBOpa caxapa M OIpeAeIICHHEe MacCOBOU
JIOJIA €T0 B pacTBOPE»

KonTponbaas padota mo reme «CoeTuHeHUs
XUMHUYECKHUX JIEMEHTOBY

H3menenusi, npoucxosinme ¢ Beuecteom (11
9JacoB)

du3nyecKue sIBICHNUS B XUMHH.
XHUMHUECKUE PEAKIUU. 3aKOH COXPaHEHUs
MAaccChl BEIIECTB.

Brluucnenue no XuMU4YeCKUM YPaBHEHUSAM
MAaccChl 10 U3BECTHOM Macce OJTHOTO U3
BCTYNMBILINX B PEAKIIUIO BELECTB.
Boruncnenue macchbl IpoayKTa peakiuu, ecliu
M3BECTHA Macca UCXOIHOTO BEILECTBA,
COJZIepIKAIIETO IPUMECH.

XHUMHUUYECKUE YPABHEHUS PEeaKIUi
Ppa3IoKEHUS.

Peakuuu coennHeHusl.

Peaknun 3amemenus.

Peakunu obmeHa.

O060061eHre U cucTeMaTU3alus 3HaHUu# 110
teme: «V3MeHeHusl, TPOUCXOASAIIHE C
BEIIECTBOM»

[Tpaktuueckas pabotel Ne5 «IIpusnaku
XUMHYECKUX PEAKIINN. )

Konrponsnas padora no teme «V3meHenus,
IIPOUCXOASIINE C BEILIECTBOM»

PacrBopenue. PacrBopbl. CBoiicTBa
PACTBOPOB 3J1eKTPOJHUTOB (19 yacos)
PactBopeHune. PacTBOpUMOCTB BELIECTB B BOJIE.
DNEKTPOIUTHYECKAs TUCCOLUAIIHS.

OcHoBHbIC TTOT0xKeHU TO/].

HoHnHbIe ypaBHEHUS pEaKLMil.

HoHHbIE ypaBHEHUS pEaKLIUil.
[Ipaktuueckas paboTsl Ne6 «Y cinoBust
IIPOTEKAHNS XMMHUYECKHUX PEAKIIMA MEXTY

+ + 4+ + +




pacTBOpaMH 3JICKTPOIUTOB J0 KOHIIA

7/56 Kucnotst B cBere TO/], nx xnaccuduxanms u
8/57 CBOMCTBA.

9/58 OcuoBanus B cBete TO/I, ux cBOiCTBA.
10/59 | Oxcumpl, kaccuUKamus ¥ CBOMCTBA.

11/60 | Comu B cBete TD/I, X cBOCTBA.

12/61 ['eneTnueckas CBs3b MKy KJIaCCaMU
HEOPTaHWYECKHX BEIIECTB.

13/62 | I'enernueckas CBS3b MEXKIY KiIaCCaAMHU
HEOPTaHWYECKHX BEIICCTB

14/63 | Ilpaktuueckas pabotbl Ne7 «CBOHCTBA KUCIIOT,
OCHOBaHMM, OKCHJIOB M COJICH.»

15/64 | O6o0O0weHre U cucTEMATU3ALNS 3HAHAN 10
TeMe «CBOHCTBA PACTBOPOB ICKTPOIUTOBY
16/65 | KonrpoasHas pabora mo teme «CBoiicTBa
PacTBOPOB JICKTPOIUTOBY

17/66 | OxuciuTenapHO-

BOCCTAHOBUTEJIHHBIC PCAKIIHH.

18/67 | Mero 351eKTpOHHOTO OajaHca

19/68 | VYpaBHEHHUS OKHCIMTEILHO-
BOCCTAaHOBUTEIILHBIX PEAKIIHH.

CBolicTBa n3ydaeMsbIx kiaccos B ceere OBP.
CaolicTBa n3ydaeMsbIx kiaccoB B cBere OBP.

KasiengapHo-reMaTuueckoe njiaHupoBaHue
Xumus 9 kiace




No Tembl Cpoxu | lata O6opynos
ypoKa aHue
Touku
Pocra
IloBTOpEeHue BONpocoB Kypca 8 kiacca (2 yaca).
1/1 | [lepuoauueckuii 3aKOH U IEPHOANYECKASI CHCTEMa XUMHUECKHX
snemenToB .M. MenneneeBa
2/2 | AmdoTepHbIC OKCHJIbI U THIPOKCHIBI +
Tema 1. CkopocTh XMMHUYECKHUX peakuuii. XuMmmnieckoe
paBHoBecHe (3 yaca).
1/3 | CKOpPOCTh XUMHYECKHX PEaKIuit
2/4 | Xumuueckoe paBHOBECHE U CITOCOOBI €0 CMEIICHHSI
3/5 | XumuuecKoe paBHOBECHE U CITOCOOBI €0 CMEIICHHS
Tema 2. Metasuisl (17 yacos).
1/6 [Tonoxxenue meraiioB B [1C J[.M.MenaeneeBa u CTpoeHUE UX
aTOMOB.
2/7 | CBoiicTBa METAJIIOB. +
3/8 | Metamiel B ipupoje. O01e crocoObl X MOTyUCHHS.
4/9 | OOrue MOHATHS 0 KOppOo3uHu MeTauioB. CIuiaBbl.
5/10 | PemieHue 3a/1a4 Ha BBIYKCICHUE BBIX0JIa IPOJIYKTA PEAKIIUU OT
6/11 | TeopeTHYECKH BO3MOXKHOIO
7/12 | OOuias xapakTepuCcTUKa 3JIEMEHTOB ri1aBHOM 11/rp 1rpymmst [1C
JI.1.MeHneneena.
8/13 | CoenuHEHHUS IIETOYHBIX METAJIIOB. +
9/14 | OO6uias XxapakTepUCTHKA 3JIEMEHTOB IJIaBHOM 11/Tp 2rpymis [1C
Jd.N.Menneneena.
10/15 | CoenuHeHns METOYHO-36MEIBHBIX METAILJIOB. +
11/16 | AnmtomuHUi, ero GHU3NIECKUE U XUMUIESCKUE CBOWCTBA. +
12/17 | CoenuHEHUS aTXOMUHUSL. +
13/18 | IpakTtrueckas padorta Nel. OcyiiecTBIeHHE [IETOYEK
MIpeBpaICHHUS.
14/19 | Kene3so, ero puznvecKkue 1 XUMUICCKUE CBOMCTRA. +
15/20 | Coenunenus xenesa +
16/21 | O6001wenne o TeMe «MeTamabi»
17/22 | KontposbHas padota mo Teme «MeTtamib»
Tema 3. Hemeramabl (25 gaca).
1/23 | OOmias xapakTepUCTHKa HEMETAILJIOB.
2/24 | Bomopon
3/25 | Pemienue 3a1a4 Ha ompe/elieHHe MAaCChl MMPOAYKTa PEaKIUH,
€CJIM OJTHO M3 PEearupyrolIfX BEIIeCTB JaHO B U30BITKE
4/26 | OOmast xapakKTepUCTHKA TaJIOT€HOB. +
CoerHEeHUs TaIOTeHOB.
5/27 | Ilpaktuueckas pabora Ne2.CBOHCTBA COMSHON KUCITOTHI. +
6/28 | Kucnopon
7129 | Cepa, €€ pusnueckre 1 XUMUYECKHE CBONCTBA. +
8/30 | Oxcunel cepol (IV) u (VI).
9/31 | CepHas KuCJIOTa U €€ COJIH. +
10/32 | A30T 1 ero CBOCTBA.
11/33 | AMMHaK u ero CBOWCTBA. +
12/34 | Conu ammoHwusl. +
13/35 | A3oTHas KuciOTa U €€ COJH. +
14/36 | ®ocdop. +




15/37
16/38
17/39
18/40
19/41
20/42
21/43
22/44
23/45
24/46

25/47

1/48

2/49

3/50

4/51

5/52

6/53

7/54

8/55

9/56
10/57
11/58
12/59
13/60

14/61

1/62

2/63
3/64
4/65
5/66
6/67
7/68

Coenunenus ocdopa.

Yraepon.

Oxcuasl yraepoaa (1) u (1V).

KapOonartsr.

Kpemuuii.

O606menue o Teme «HemeTrambn)

Kontponbhas pabora no reme «Hemerasmiby
[TpakTuueckas pabota Ne3. Pemenue 3KcriepruMeHTaTbHBIX
3a/1a4y Ha paclo3HaBaHUE KATHOHOB U aHUOHOB.
[Tpaktuyeckas padora Ne4. DkcriepuMeHTaIbHBIE 33/1a4H 110
PacrO3HAaBAHUIO U MOJIYYEHHIO BEILECTB.

Tema 4. Opranunveckue Bemecrsa (14 yacos)
[Ipenmer oprannyeckoit xumuu. CTpoeHHE aTOMa.
Pemenue 3a1au Ha onpeneneHrue (OpMYIIbI BEIIeCcTBa
Pemmenue 3ana4 Ha onpezenenue GopMyIibl BellecTBa
AnkaHbl. XMMUYECKHE CBOMCTBA M PUMEHEHHUE aJIKAaHOB.
AnkeHbl. XMMHUYECKHE CBOMCTBA 3TUIICHA.

CnupTsl.

Anpaeruasl. KapOOHOBBIC KUCTOTHI.

Crnosxuble 3¢upsl. XKupsb.

AMHMHOKHUCIOTHI. benku.

YTrieBoabl.

[Tonumepsl.

O606menue o TeMe «OpraHnyecKre BerecTBay

[Tpaktuyeckas padora NeS. KauecTBeHHBIE peakIiy Ha

OpraHWYECKUE BEILIECTBA.

KonrtponbHas padora no reme «OpraHnuecKue BeIecTBa
Tema 5. O6001IeHHe 3HAHNH 10 XUMMH 32 KyPC OCHOBHOM

HIKOJIBI (7 4acoB).

I13 u [1C xumnueckux snementoB /[.M.Menzaeneena B cBete

YYEHHS O CTPOCHHUH aTOMa.

CrpoeHue BenecTna.

XUMUYECKUE PEAKIIUH.

Knaccel xumuuecknx coeguHeHuii B ceete TO/I.

Kmaccer xumudeckux coenuaeHuii B ceere TO/I.

Pewenue 3anau

Pemenue 3agau.

Pe3epBHOE BpeMs

PesepBHOE Bpems










Y4yeOHO-MeTOAM4YEeCKOe o0ecrieueHre yueOHOro nmpouecca
1.YueOHo-TeopeTHYeCcKHE MaTepHAJIbI:
1.IlpumepHas nmporpaMma 10 y4eOHBIM IpeaMeTaMm. XuMus. 8-9 KIacchl: MPOEKT.- 2-€ U31.,
nopab. M.: Ilpocsemenue, 201 1. (CtangapThl BTOPOTO MOKOJICHUS).
2.ABTOpCKas nporpamma  O.C.I'abpuensHa,  cooTBeTCTByIomas  DeaepaqbHOMY
['ocymapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTy OCHOBHOTO  OOIIEro OOpa3oBaHHs U
JonyiieHHas MwuHUCTEpCTBOM oOpa3oBanus W Hayku Poccuiickoit ®enepanuu (IIporpamma
Kypca xuMuu it 8-9 kimaccoB oOmieodpaszoBatenbHbiX yupexacauii / O.C.I'abpuensa. — M.:
Hpoda, 2012r.).
3. Xumus. 8 kmacc: yue6. s obmeoOpaszoBar.yupexaenuit / O.C.I'abpuensn. -13-e usm.,
crepeorurt.- M.: Jlpoda,
4. Xumus. 9 xmacc: yue6. Qs obmeoOpaszosar.yupexnenuit / O.C.I'abpuensn. -13-¢ uzn.,
crepeorurt.- M.: Jlpoda,

2.MeToanyeckue M TMIAKTHYECKHE MATEPHAJIBI:

1. T'abpuensu O. C., BockoboiinukoBa H.II., fmykoBa A.B.. HactonbHas KHHUra yduTers.
Xumus. 8 ki.: Meroauueckoe mocodue. — M.: [poda, 2010.

2.I'abpuenssn O. C., OctpoymoB MW. I'. HacronmpHas kHHra yumrtens. Xumus. 9 K.
Mertonudeckoe mocooue. — M.: JIpoda, 2010.

3. Xumus. 8 ki.: KonrponpHble u mpoBepouHble paboTel K yueOHuky O. C. I'abpuensna
«Xumust. 8 / O. C. I'abpuensy, [1. H. bepe3kun, A. A. Ymakosa u ap. — M.: [poda, 2009 .

4. Xumus. 9 xi1.: KoutponsHeie u mpoBepouHbie padboThl k yueOHuky O. C. 'abpuensna «XuMus.
9/ 0. C. T'abpuemnsn, I1. H. bepeskun, A. A. Ymakosa u n1p. — M.: JIpoda, 2009 .

5. KontponbHble U caMocCTOsTeNbHBIE paboThl Mo xumuu K ydeOHuky O. C. T'abpuensna
Xumus. 9 / I1aBnosa H.C. — M.: «Dx3amen», 2012.

6. COopHuK 33124 U ynpaxHeHuidl no xumuu K yueOHuky O. C. I'abpuensna Xumus. 9 /
Cgepanoa H.JZI. — M.: «Dx3ameny, 2012.

7.I'abpuensan O. C., OctpoymoB U. I'. U3yuaem xumuto B 9 ki.: JluakTuueckue MaTepuaibl. —
M.: Biuk nroc, 2009 .

8.I'abpuensan O. C., Bockoboitnukosa H. I1. Xumuss B Tectax, 3ajayax, YHOPaXKHEHHUAX. 8—
9 k1. — M.: Ipoda, 2009 .

3.11oco0ust nis yyamuxces:
1.I'abpuenan O. C., HAwyrosa A. B. Pabouas terpanp. 8 k 1. K yuebnuky O. C. I'abpuensna
«Xumus.8». — M.: lpoda, 2012r.
2.Iabpuenan O. C., fwykoea A. B. Pabouas tetpanp. 9 k 1. K yuebnuky O. C. I'abpuensna
«Xumus. 9». — M.: Jlpoda, 2012r.
3. Terpans /i 1aGOPaTOPHBIX OMBITOB M MpakTUUecKuxX pador k yueObHuky O.C.I'abpuensna
«Xumus .8 kmacey Nabpuensu O.C., Kynmoa A.B.-M.: lIpoda, 2012.-
4. Tetpaap Uit 1aOOPAaTOPHBIX OMBITOB M MpaKTHYecKUX padoT K yuebHuky O.C.I'aGpuensna
«Xumus .9 knacey Nabpuensa O.C., Kymmosa A.B.-M.: lIpoda, 2012.-

4.2J1eKTPOHHBIE TOCO0HSI 110 NpeAMeTy:
Xumus (8-11knacc) BupryansHas nabopatopust (37€KTPOHHOE Y4eOHOE H3/1aHue)
Xumus. MynbTumeauiinoe yueOHoe nocodue HoBoro obpasia. 8 knace. Juck 1, 2, 3.
Xumus s Bcex —XXI. Pemenne 3agad. CamoyduTens
OTkpbITas XUMUs (TIOJIHBIA MHTEPAKTUBHBIN KypC XUMHUH )

HNuTepHer pecypceni:
http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUs U HAYKH



http://www/
http://www/

http://www.fipi.ru [Topran ®UIN — DenepanbHblii HHCTHTYT MEAArOTMYSCKUX U3MEPEHUN
http://www.ege.edu.ru ITopran EI'D (uapopmanronnoi moaaepxku EI'D)
http://www.probaege.edu.ru ITopran Eaunbiii sx3amMeH
http://edu.ru/index.php ®enepanbHbiii mopran «Poccuiickoe 0Opa3oBaHue)
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblii IEHTP TECTHPOBAHUS.
http://www.pedsovet.org Beepoccuiickuit Murepuer-Ileacoser.
http://ru.wikipedia.org/ - cBoGoxHAas SHIMKIIOIE NS

http://him.1september.ru/ snekrponHas BepcHst ra3eThl «XUMHUS;

noptan (Meroanyeckue pa3pabOTKH A7l ypOKOB XUMHH, IPE3EHTALINN);
http://www.uroki.net — pa3paboTKu ypOKOB, CIICHAPUH, KOHCIIEKTHI, TOYPOYHOE IUIAHUPOBAHHME;
http://Www.it-n.ru — ceTb TBOPUECKUX YUUTEIICH;
http://festival.1september.ru/ - ypoku u npe3eHTanuu;
http://infourok.org/ — pa3paboTku ypoKoB, Ipe3eHTaLUH.
http://kontren.narod.ru - uaGOpPMaIIHOHHO-00Pa30BATEIILHBIN CANT IS TEX, KTO M3y4aeT XUMHUIO,
KTO €€ MPEMOAaeT, U BCEX KTO HHTEPECYETCSI XUMHEH.

http://www.alhimik.ru/ - AJXUMHK OAMH W3 JY4IIHX CAUTOB PYCCKOS3BIYHOTO XHMHUYECKOTO
WHTepHETa OPUECHTUPOBAHHBIN HA YUUTEIIS U YICHHUKA, [TPEIIOIaBATEIIs U CTY/ICHTA.
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