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IHosicuuTennLHAA 3aIHCKA

Pabouasi mporpamma y4eOHOro kypca «XuMusi» pa3padoTaHa B COOTBETCTBHUU C
@enepalibHBIM  TOCYAAPCTBEHHBIM  00pa30BaTENbHBIM ~ CTaHJAPTOM  OCHOBHOIO  OOLIETO
obOpa3oBanus (mpuka3 MwuHHCTEepcTBa 00IIero U mpodeccruoHanbHOro odpazoanus PD ot
17.12.2010 r. Ne 1897), Ha ocHOBe TpeOOBaHWUN K pe3yiabTaraM OCBOeHHUs1 (OCHOBHOM
00pa3oBaTeNIbHOM IPOrpaMMbl OCHOBHOTO 00111ero oOpazoBanus (nainee - OOIT O00), ¢ yuerom
[IpumepHOI mporpaMMbl MO MaTeMaTUkKe s 5-9 KIaccoB, aBTOPCKOM MPOTrpaMMbl «XUMHMSI»
nox pex. I'.E Pynsutuca, @.I" @enpamana, OCHOBHBIX HAIPABICHUN IPOrPaMM, BKIIOUYCHHBIX B
ctpyktypy OOIT OOO (IIporpammel pazsutus Y Y/l Ha ypoBae OOO, [Iporpammbl BociuTaHUS
U couuanuzanuu yyamnuxcs Ha yposHe OOO, IIporpammbl KOppEeKIIMOHHON paOOTHI).

IIporpamma aapecoBana yJanmmcs 8-9 kiaccos.

[IIkoabHBIH Kypc XUMHUHM BKJIOYaeT OObEM XMMHUYECKUX 3HAHUI, HEOOXOIUMBIM IS
dbopMUpOBaHUS B CO3HAHUU HIKOJFHUKOB XUMHUYECKOW KapTUHBI MHUpaA. DTU 3HAHUS, HAPALYy C
($u3NYECKUMU, HAXOAATCSA B LIEHTPE €CTECTBO3HAHUS U HANOJHIIOT KOHKPETHBIM COAEpKAHUEM
MHOTHE (yHIaMEHTalbHbIE NpeAcTaBiIeHus o Mmupe. Kpome Toro, ompeneneHHbli 00beM
XUMHYECKHX 3HAHWH HEOOXOAWM Kak JUIs TOBCEIHEBHOW JKU3HU, TaK W JUIA JCATEIHHOCTH BO
BCeX O00JacTAX HayKd, HApOAHOIO XO3SAWCTBAa, B TOM YHCIE HE CBSI3aHHBIX C XUMHUEH
HENOCPEACTBEHHO. XUMHUUYECKOEe 00pa3oBaHNuE HEOOXOJUMO TaKKe JJIs CO3JaHMsl Yy IIKOJIbHUKA
OTUETJIUBBIX TPEACTABICHUNH O PpOIM XHMHU B PEIHICHUH SKOJIOTHUYECKUX, CBIPHEBBIX,
HHEPreTUUECKUX, POIOBOJIBLCTBEHHBIX, MEAULIUHCKUX MTPOOJIEM YEJIOBEYECTBA.

OcHoOBHBIE yeu U3y4eHUs] XUMUHU B HIKOJIE:

¢ (opMHUPOBAHKE TPEICTABICHUNA O XUMHUYCCKOW COCTABJISAIONICH €CTECTBEHHO-HAYYIHOM
KapTUHBI MUPA, BOKHEUIINX XUMUYECKUX MOHITHIX, 3aKOHAX U TEOPUSIX;

® OBJIAJICHUE METOJAAMH HAay4YHOTO TO3HAHHS N7 OOBSICHEHHS] XUMHUYECKHX SBICHUN U
CBOMCTB BEUIECTB, OLUEHKU POJIM XUMHHU B Pa3BUTHH COBPEMEHHBIX TEXHOJOTHUHA M
MOJIyYEHUHU HOBBIX MAaTE€PHAJIOB;

® BOCIUTaHHE YOEXKJEHHOCTH B IO3UTHUBHOM pOJM XUMUU B KH3HH COBPEMEHHOI'O
o0miecTBa, HEOOXOAMMOCTH TPAMOTHOTO OTHOIIEHUS K CBOEMY 3JI0pOBBIO U
OKpY>Kalolllen cpere;

e [pPUMEHEHUE TOJIYYEeHHBIX 3HAHUW A Oe30IacHOr0 HCIHOJIb30BaHMS BEIIECTB U
MaTepHaioB B OBITY, CETbCKOM XO35IICTBE U Ha MPOU3BOJICTBE, PEILICHUS IPAKTHUECKUX
3aJ1a4 B IOBCETHEBHOM JKU3HU, PEAYIPEKICHUS SBICHUM, HAHOCSILIUX BPEJl 3I0POBBIO
YyeJoBeKa U OKpYKarollen cpere.

Ha ypoBHe ocHOBHOro oOImIero oOpa3oBaHUsI MPEAMETHBIC pPE3YJIbTAThl H3YYCHHS

npeaMeTHOM 06macTi «EcTecTBeHHO-HAYYHbBIE MPEAMETH» 0 XUMHH JIOJKHBI OTPAXKATh:

1) hbopMmupoBaHHE TEPBOHAYAIBHBIX  CHCTEMATU3UPOBAHHBIX  TPEACTABICHUN O
BEILIECTBAX, MX IMPEBPAIICHUSAX U NPAKTUYECKOM NPUMEHEHUHU; OBJIAJCHHE TMOHATUWHBIM
arnmapaToM ¥ CUMBOJIMYECKHUM SI3BIKOM XUMUH;

2) oco3HaHWE OOBEKTUBHON 3HAUYMMOCTH OCHOB XUMHYECKOW HayKW KakK oOO0JIacTh
COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPALIECHNI HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB KaK OCHOBBI MHOTHX SBJICHUW JKMUBOW M HEXKHUBOW TPUPOABL; YIIIyOIeHUE
MPEJICTaBICHUI O MaTEPHAIbHOM €IMHCTBE MHUPA;

3) oBiazieHue OCHOBAaMH XWMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBHIO aHAIM3MPOBATh W
O00BEKTHBHO OLICHUBATh >KU3HEHHbIE CUTYallMH, CBSI3aHHbIE C XMMHUEH, HaBbIKaMH 0€3011acCHOTO
oOpalleHus ¢ BeleCTBAMHU, UCIIOIb3YEMBbIMU B TIOBCEAHEBHOM KU3HU; YMEHHEM aHAIU3UPOBAThH
U TUJIAaHUPOBATh SKOJOTMYECKH O€30MacHOEe MOBEIECHHWE B LENSIX COXpaHEHUs 370pPOBbs U
OKpYKarollEeH Cpeibl;

4) bopMupoBaHHE YMEHHI YCTaHABIMBATH CBSA3M MEXKIy pEaabHO HaOJII0TaeMbIMU
XUMHUYECKUMH SIBJICHUSIMH U TIPOIIECCAMU, TPOUCXOSIIMMHA B MUKPOMHUPE, OOBSICHITH TPUINHBI
MHOT000Opa3usi BEIIECTB, 3aBHCUMOCTh HMX CBONCTB OT COCTaBa W CTPOEHHUS, a TakKke
3aBUCUMOCTb IIPUMEHEHUS BELIECTB OT UX CBOMCTB;




5) HpI/IO6peTeHI/Ie OIlbITa HCIHOJIB30BAHUA PA3JIMYHBIX MCTOIOB HU3YYCHHSA BCHICCTB!:
HaOJIFIOICHUS 32 UX MIPEBPAICHUSMHE IIPH MPOBEJCHUN HECIOKHBIX XUMHUUECKUX IKCIIEPUMEHTOB
C MCIOJIB30BAaHUEM JTA0OPATOPHOTO 000PYIOBaHUS U TIPUOOPOB;

6) bopmupoBaHKe TNPEICTABICHUH O 3HAYCHUH XHMHUYCCKOH HAyKH B PEIICHUU
COBPCMCHHBIX 3KOJIOTHYCCKUX HpO6J’ICM, B TOM YHMCJIC B NPCAOTBpAalllCHUN TCXHOI'CHHBIX U
9KOJIOTUYECKUX KaTacTpod.

O01mas xapakTepucTHKa y4eOHOro npeamera

OcoOeHHOCTH conmepkaHUs OOYYeHHS XUMUU B OCHOBHOH IIKOJE OOYCIOBICHBI
creun(UKoi XMMUM KaK HAyKU U IOCTaBJIEHHBIMU 3agayaMu. OCHOBHBIMM NpO0JIeMaMH XUMHH
ABJIAIOTCS M3YyYEHUE COCTaBa U CTPOEHUS BEILLECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHHS,
IOJIy4EeHHE BEUIECTB C 3aJaHHBIMM CBOWCTBAMM, UCCIIEJOBAHUE 3aKOHOMEPHOCTENH XUMHUECKUX
peakuuii U myTell ympaBiIeHUS MMHU B LEJAX IOJIyYEHHUS BEILECTB, MaTEpHUaJOB, DHEPIHM.
[TosTOMy B mporpamMMe o XMMUHU HALIUIA OTPAKEHUE OCHOBHBIE COJIEPKATEIbHbIC TUHUU:

® BemecTBO — 3HAHUS O COCTaBE M CTPOCHUM BEIIECTB, MX BAKHEHIINX (PU3MUYECKUX U

XHUMUYECKHX CBOMCTBAX, OMOJIOTMYECCKOM JICHCTBUH;

® XHMHYecKasi peaKkuuss — 3HAaHUSA 00 YCJIOBHUSAX, B KOTOPBIX IPOSBISIIOTCS XUMHYECKHE
CBOMCTBA BELECTB, CIIOCO0AX YIPABIECHUS XUMHUUECKUMHU ITPOLIECCAMU;
® [pUMMeHeHHe BelleCTB — 3HAHUS M ONbIT NPAKTUUYECKON JEATEIbHOCTH C BELIECTBAMH,

KOTOpble Hambojee 4YacTo YHOTPEOJSIOTCS B  TIOBCEJAHEBHOW IKU3HH, IIHPOKO

UCIIOJIb3YIOTCS B TPOMBIIIUIEHHOCTH, CEJILCKOM XO0351IICTBE, Ha TPAHCIIOPTE;

e S3bIK XMMMH — CHUCTEMa BaXXHEHIIMX MOHATHM XMMHUHU M TEPMUHOB, B KOTOPBIX OHH

OINMCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BELIECTB, T. €. UX Ha3BaHUS (B TOM UHUCIIE

U TpUBHAJbHBIE), XUMUYECKHE (GOpPMYNIbl U ypaBHEHHs, a TaKKe MpaBuUia MepeBoja

MH(pOpPMaLIUU C €CTECTBEHHOTO SI3bIKa Ha A3bIK XUMHH U 00paTHO.

[Tpenmer «Xumus» peann3yercss ¢ IIOMOLIbI0 COBPEMEHHBIX 00pa30BaTEJbHBIX
TeXHOJIOTH, KOTOpble 0oOecreynBaloT (HOPMHUPOBAHHE M Pa3BUTHE YHUBEPCAJIBHBIX Y4eOHBIX
JENCTBUI U JOCTHKEHHE IIJIaHUPYEMBIX pe3ysbTaToB Ha ypoBHE OOO0:!

® TEXHOJOTMU Ha OCHOBE H(P(GEKTUBHOCTH YIpPaBICHHUS M OpraHu3aluu y4eOHOro

mpoiiecca  (TEXHOJIOTHM  TPYIIOBOM  JCSTEIBHOCTH, TEXHOJOTHH  yYPOBHEBOMU
TuddepeHmanuy, TEXHOIOIUs UHTeHCH(UKauu oOyueHHs Ha OCHOBE CXEMHBIX U
3HAKOBBIX MOjIefeH - yueOHoro marepuaia (B.d.I1latamosa);

® TEXHOJIOTMM Ha OCHOBE AKTMBM3AllMM U MHTECHCU(UKALUU IESATEIbHOCTH YYaIMXCS

(urpoBble  TEXHOJOTMM, MpoOJIeMHOEe OOyYyeHUEe, HWHTEPAaKTUBHbIE TEXHOJOTHH:
PKMUII);

® lCcCIeI0BaTeNIbCKIE TEXHOJIOTUH;

® [POEKTHBIE TEXHOJIOTUH;

e IKT.

Buasl n popmbl KOHTPOJIA

-TeKyIIUI: TecT, YCTHBIA omnpoc (MHIUBUAYAJIbHBIH U (POHTAJBHBIN), HCCIEI0BaTEIbCKUE
paboThI;

- IPOMEKYTOUHBIN: TPOBEpoUHas paboTa, TeCT, CaMOCTOsTeIbHast padoTa;

- UTOTOBBIN: KOHTPOJIbHAs paboTa, TeCT, AMarHocTUYecKas padbora;

Onucanue mecra yueOHOro kypca «XuMus» B y4eOHOM ILIaHe
Kypc «Xumusa» BXOOUT B NMpEeIMETHYI0 00s1acTh «EcTecTBEHHO-Hay4YHbIE MPEIMETH» U

peanu3yeTcs 3a CYeT 4acoB 00s3aTenbHOM yacTu yuyeOHoro miana B 00séMme 140 gaco. B Tom
qHCe:



KIACC KOJIMYECTBO KOJINYECTBO YacOB o01iee KOJIMIeCTBO
y4eOHBIX HEJeNb B HEJIEIIIO 4acoB
8* 36 2 72
9 34 2 68

*C ydeToM mepHoAa TOCYIapCTBEHHONW WTOTOBOM aTTeCTallMk 10 00pa30BaTEIbHBIM
mporpaMMaM OCHOBHOIO oOmiero oopazoBanus B 8-9 kilaccax mepepachpeesieH0 KOJTUYECTBO
y4eOHBIX HeseNb. B CBSA3M ¢ 3TUM JOMONHUTENbHAS yueOHast Helens B 8 Kjacce OTBOJUTCS Ha
MOBTOPEHHE U CHUCTEMATH3alUI0 MO TEeMaM, BBI3BIBAIOIIMM HaWOOJIbIIee 3aTPyJHEHHUE IO
pe3yJibTaTamM IPOMEKYTOUYHOM U UTOTOBOW aTTECTALIUU.

JIMYHOCTHBIE, MeTaNpeAMeTHbIE U NPeIMeTHbIE Pe3yJbTAThI 0CBOEHHUS Y4eOHOT 0
npeaMera « XuMHus»

JIMYHOCTHBIMHM  pe3yJbTATAMH OCBOCHMSI  BBIMIYCKHUKAMH OCHOBHOW  IIIKOJIBI
IPOrPaMMBI 110 XUMUU SBIISIOTCS:
1) B LIEGHHOCTHO-OPUEHTAIIMOHHON C(epe — YYBCTBO TOPJOCTH 32 POCCHUUCKYIO XHMUUYECKYIO
HAyKy, TYMaHH3M, OTHOIIEHUE K TPYyIy, LEIeYCTPEeMJICHHOCTh; BOCIHMTAHUE OTBETCTBEHHOTO
OTHOLIEHUSI K MPUPOJIE, OCO3HAHUS HEOOXOAMMOCTH 3aLUThl OKPYKAIOLIEH CPe/Ibl, CTPEMIICHUS
K 3/I0pOBOMY 00pa3y *KU3HU;
2) B TpynOBO# chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEUIIECH 00pa3oBaTEIIbHOM
TPAeKTOPUH; Pa3BUTHE TOTOBHOCTU K PELICHUIO TBOPUYECKUX 3a]ad, CIIOCOOHOCTU OLEHUBATh
npoOJEMHBIE CUTyalldd M OINEPaTUBHO NPUHUMATh OTBETCTBEHHBIC PEIICHUS B Pa3TUYHBIX
NPOAYKTUBHBIX BHAAX JeATeIbHOCTH (ydeOHas, MOHMCKOBO-UCCIIEOBATENbCKasA, KIyOHas,
IIPOEKTHasA, KPYXKKOBas U JIp.);
3) B MO3HABATENbHON (KOTHUTHUBHOM, MHTEJUIEKTYaIbHON) chepe — yMeHHe YNpaBlsATh CBOEH
MO3HABATEJIbHON JESITENbHOCTbIO; YMEHHME OLIEHMBATh CUTYallUI0 U ONEpPAaTUBHO NPUHUMATh
pellleHus], HaXOIUTh aJleKBaTHbIE CIOCOOBI MOBEAEHUS M B3aMMOJCHCTBHS C MapTHEpaMU BO
BpeMsi Y4eOHOW U UTPOBOM NIETEIHHOCTH; (HOPMHUPOBAHHE XWMHMKO-IKOJIOTHUYECKON KYJIbTYPHI,
SBIISIONICHCS COCTaBHOW YAaCThIO JKOJIIOTMYECKOM W 00med KyabTypel M Hay4dHOTO
MHUPOBO33PEHUS.

MeTanpeaMeTHbIMU Pe3yJbTATAMU OCBOCHHUS BBITYCKHHUKAMHA OCHOBHOM IIKOJIBI
MIPOrpamMMbl 110 XUMUU SIBIISFOTCS:
1) HUCITIOJIB30BAHUC YMGHHfI N HaBBIKOB pPa3JIMYHbBIX BHUIOB MMO3HABATEIILHOM ACATCIIbHOCTH,
NPUMEHEHHE OCHOBHBIX  METOJOB  TO3HAHHS  (CHUCTEMHO-MH()OPMAIIMOHHBIM  aHANU3,
MOJICIIUPOBAHNE) I U3YUEHUS PA3TUIHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEILHOCTH;
2) UCTIONB30BaHUE OCHOBHBIX HHTEJUICKTYAIBHBIX ONepaluii: (GOpMylIupOBaHHE TUIIOTE3, aHAIN3
W CHUHTE3, CpaBHEHHE, 000O0IIEeHWEe, CHUCTEeMAaTHU3allus, BBIABJICHHE NPHUYUHHO-CIEACTBEHHBIX
CBsI3€H, IOMCK aHAJIOTOB;
3) yMeHue reHepHpOBaTh UJIEH U OTPEIEIATh CPEICTBA, HEOOXOIMMBIE IS UX Peallh3aliu;
4) yMEHHE OMPENENATh LeJH U 3a/1a4Ml JeATeIbHOCTH, BRIOMPATh CPE/ICTBA peaau3allui 1enu U
IMPUMCHATH UX Ha IIPAKTUKE,
5) ucnonb30BaHUE PA3IUYHBIX HCTOYHUKOB TSI MTOTYYEHUST XUMHUYECKON MHPOpMAITIH;
6) yMeHHEe BOCIHPHHHMMATh, CUCTEMATH3UPOBATh M MPEIbABIATH MHPOPMALUIO B CIOBECHOM,
00pa3Hoii, CHMBOIMUYECKOH opmax;
7) yMeHUE TEPEeBOJUTh HMH(OpPMAIIMIO M3 OJIHOM 3HAKOBOW CHCTEMBI B JIPYrylO, BBIOMPATH
3HAKOBbBIC CUCTEMBI aJICKBATHO MO3HABaTEIbHOU U KOMMYHHKaTHBHOﬁ CUTyalluu,
8) ymenue cBOOOJHO, MPABWJIBHO H3JaraTb CBOM MBICIIM B YCTHOM W NMHUCHbMEHHOUW (dopme;
a/ICKBaTHO BBIPAXKaTh CBOE OTHOILEHHE K (PaKTaM U SIBICHUSM OKPY)KAIOLIEH eHCTBUTEIBHOCTH,
K IPOYUTAHHOMY, YCIBIIIAHHOMY, YBUJECHHOMY;



9) cOCOOHOCTH OPraHM30BaTh CBOIO JKU3Hb B COOTBETCTBHHM C OOIIECTBEHHO 3HAYMMBIMU
MPEJICTABICHUSIMU O 3I0POBOM 00pa3e KU3HH, MpaBax U 00S3aHHOCTSX IPa)KIaHUHA, IEHHOCTAX
OBITUS ¥ KYJBTYPbI, IPUHIIUIIAX COLUATBLHOTO B3aUMOICUCTBUSI.

IIpenmeTHbIMH  pe3yJIbTATAMH  OCBOCHMSI  BBIIYCKHHUKAMU  OCHOBHOW  IIKOJIBI
IPOTrPaMMBbI I10 XUMHH SIBJISIFOTCS:
B no3HaBarenbHOM cdepe:
*JlaBaTh OINpPEAEICHUs HM3YyYCHHbIX IOHATHH: BEIECTBO (XMMMYECKUH 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUINYECKAsl PELIETKA, BEIIECTBO, IPOCTHIE U CIOYKHBIE BEIIECTBA, XUMUYECKAs
(dopMyna, OTHOCUTENbHAs aTOMHAsl Macca, OTHOCUTEIbHAsS MOJIEKYJIIpHAs Macca, BaJICHTHOCTb,
OKCH/IBI, KHCJIOTBI, OCHOBaHHSI, COJIA, aM(OTEPHOCTb, NHIUKATOP, IEPUOANIECCKHUNA 3aKOH, MEPHU-
oluyeckas  cucTeMa,  Iepuojauyeckas — TaOnuua,  M30TOIBL,  XHUMHUYECKas  CBS3b,
AJIEKTPOOTPULIATEIBHOCTh,  CTENEHb  OKHUCIEHMS, DJIEKTPOJIUT); XUMHUYECKas  pPeaKius
(XMMHUYECKOE ypaBHEHUE, I'€HETHYECKasi CBs3b, OKUCIIEHHE, BOCCTaHOBJIEHUE, 3JIEKTPOJIUTHU-
YyecKasi AMCCOLMalMsl, CKOPOCTh XMMUUYECKOHN peakliun);
*OIUCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSATENIBHO IPOBEAECHHBIE SKCIIEPUMEHTHI, UCIIONb3YS
JUISL 3TOT0 €CTECTBEHHBIN (PYCCKUM, POJHON) A3BIK U S3bIK XUMUU;
*ONMCHIBATh U DPA3JIMYaTh M3YUYCHHBIE KJIAcChl HEOPraHMYECKUX COEIMHEHUH, NpOCThle U
CJIOHBIE BEIIECTBA, XMMUUECKHUE PEAKIIUY;
*KJIaCCU(HUIMPOBATH U3yYEHHbIE OOBEKTHI U SBJICHMUS;
*Ha0JII0/IaTh IEMOHCTPUPYEMBIE H CAMOCTOSTEIHHO POBOJUMBIE OMBITHI, XHMUYECKHE PEAKIINH,
IPOTEKAIOIUE B IPUPOJIE U B OBITY;
efleflaThb  BBIBOJBI M YMO3AKIIOUEHUS U3  HAONIOJEHUM, HW3Y4YEHHBIX  XUMHYECKHUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB I10 aHAJOTHMH CO
CBOMCTBAMH M3YyYEHHBIX;
*CTPYKTYpUpPOBaTh H3YYEHHBIH Marepuanl M XUMHUUYECKYI0 HH(OpMaIuio, IMOJYYCHHYI W3
JPYTUX UCTOYHHUKOB;

* MOJEIHUPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB MEPBOTO — TPETHEro MEPUOJOB (B pamKax
M3YYEHHBIX NoJIokeHui Teopun J. Pesepdopna), crpoeHne npocTenimx MoJIeKyl.
1. B 11eHHOCTHO-OpUEHTAIIMOHHOM cdepe:

*aHANIM3UpOBaThb U OILIGHWBATh TMOCHEACTBHUS Il OKpy)Karolled cpeiapl OBITOBOW U
MIPOM3BOJICTBEHHO JIEATETLHOCTH YEJIOBEKA, CBA3aHHOMU C repepaboTKON BEIIECTB.
2. B tpynoBoii chepe:
*IIPOBOJMTh XHUMHYECKHI OSKCIIEPUMEHT, OOpaIlaThCsi C BEIIECTBAMH, B COOTBETCTBUH C
IpaBUJIaMU TEXHUKH 0€30I1aCHOCTH.
3. B chepe 6e30macHOCTH KU3HEACITEIIbHOCTH:

*OKa3bIBAThb HepByIO IIOMOIIIb HpI/I OTpaBJ’IeHI/IﬂX, oXorax u )Ipyrl/IX TpaBMaX, CBJA3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM

Coaep:xanue yueOHOro MaTepuasa no kypey «Xumusi» B 8-9 kiaccax.

Paznen 1. OcHoBHbIe NOHATHA XUMHH (YPOBEHb aTOMHO-MOJIEKYJISPHBIX
npeacTaBJeHuil)

[Ipenmer xumust. MeToapl NMO3HAHUS B XUMHU: HAOJIOJEHHUE, HDKCIEPUMEHT, U3MEpPEHHeE.
Wcrounnku xumMudeckoi nHGOpMAaIuu: XUMUIecKas JuTeparypa, UaTepHer.

UYuctele BemecTBa U cMech. OuncTka BemecTs. [IpocTbie U ciaoxkHble BenlecTBa. MeTaisl U
HEMETaJUIbl. XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIa. 3HAKH XUMUYECKUX JIEMEHTOB. XUMHYEC-
Kas ¢opmyna. BaneHTHOCTh XuMu4eckux »3i1eMeHToB. CocraBieHue (opMmyn OWHAPHBIX
COCIMHEHUHN IO BAJCHTHOCTH aTOMOB XMMMYECKHMX DJIEMECHTOB M ONPEICIICHUE BAJIEHTHOCTH
aTOMOB XHMHUYECKUX 3JIEMEHTOB IO ¢opMylaM OHHApHBIX coequHeHUuH. OTHOCHUTENbHAs
aToMHas macca. OTHOCUTENIbHAS MOJIEKYJIsIpHasg Macca. MaccoBas 10JI1 XUMHYECKOTO JIEMEHTa
B clI0’)kHOM BetiecTBe. KonmnuectBo BemectBa. Mosnb. MossipHast Macca U MOJISIPHBIA 0OBEM.



dusnyeckue SBICHUS M XUMHUYECKUE peakuuu. I[Ipu3Haku M yclloBUS NPOTEKAHUS
XUMHUYECKHX pPEakuui. 3aKOH COXPAHEHHs MAacChl BEUIECTB IPU XUMHUYECKHX pPEaKLUAX.
Xumnueckue ypaBHeHUs. KoappuuueHTs! B ypaBHEHHSIX XUMUYECKUX PEAKIUN KaK OTHOLICHUS
KOJINYECTBA BEILECTB, BCTYMAOIUX MU OOpa3ylOLIMXCsS B Pe3ylbTare XUMUYECKOH peakluu.
IIpocreiimne pac4€Tsl 10 YPAaBHEHUSIM XUMUYECKUX PEAKIIMIA.

OcHOBHBIE KJIACCBl HEOPraHMYECKUX coennHeHui. HomeHknatypa HEOpraHMYecKHx
BeuiectB. Kucnopoa. Bosnyx. I'openne. Oxcuapl. Okcuapl MeTalioB M HeMeTauioB. Bopa.
Ouncrtka Boxbl. Aspanus Boabl. B3aumozeiicTBie BOJIbl ¢ OKCHIAMU METAJJIOB M HEMETAJUIOB.
Kucnotsl, knaccuukanys U CBOWCTBA: B3aUMOJICHCTBUE C METAJUIAMH, OKCHJAMH METaJUIOB.
OcHoBaHMs, KiIacCUpUKaAlMs M CBOMCTBA: B3aUMOJIEHCTBHE C OKCHJIAMHM HEMETAJUIOB,
kucinotamu. AmdorepHocts. Kucnorno-ocHoBuele uHauKatopel. Comu. CpemaHue COJH.
B3aumopneicTeue conell ¢ MeTalUlaMM, KHCIOTaMH, Iuenodamu. CBsA3b MEXKIY OCHOBHBIMH
KJIaCCaMHU HEOPraHUYECKUX COEIMHEHHH.

IlepBoHauyasibHbIE MPEICTABIECHUS O €CTECTBEHHBIX CeMeNCTBax (Ipynnax) XMMHYECKUX
DJIEMEHTOB: 1EJIOYHBIE METAJIIbI, TaJIOr€HBI.

Paznen 2. Ilepuoguyeckuii 3aKOH W IepHOAUYECKasi CHCTEMa XHMHYECKHMX

ajiemeHTOB JI. U.MenaeneeBa. CTpoeHnne BemecTna.

[lepuoguueckuii 3akoH. McCTOpUs OTKpBITHA NEPUOAMYECKOIO 3aKOHA. 3HAUYEHHUE
NEPUOANYECKOr0 3aKOHA JIs Pa3BUTHUS HAYKH.

[lepuonnyeckass cucTeMa KaK €CTECTBEHHO-HAay4Has KiacCH(pUKamusg XUMHYECKHX
aneMeHTOB. TabnuuHast ¢opma mnpeacTaBieHUs KilacCU(UKAUM XHMHUYECKUX 3JIEMEHTOB.
Crpykrypa Tabmunsl «l[lepuoauueckas cuctema xumuueckux snemeHtoB Jl. M. MenneneeBay.
du3nuecKuil cMbICI HOPSAKOBOr0 (ATOMHOI0) HOMEpa, HOMepa Mepruoia U HoMepa Ipymisl (11
AIIEMEHTOB A-TpyIm).

Crtpoenue atoma: sApo U 3JEKTpOHHas 06onouka. CocTaB aTOMHBIX siiep: MPOTOHBI U
HelTpoHsbl. M30TOMNbI. 3apsii aTOMHOTO si/ipa, MacCOBOE YHUCIIO U OTHOCUTENbHAsI aTOMHAsi Macca.
OeKTpoHHas 000J04Ka aToMa. DJIEKTPOHHBIE CJIOU aTOMOB JIEMEHTOB MaJIbIX MEPHOIOB.

XuMuyeckasi CBsI3b. DJIEKTPOOTPHULATEIBLHOCTh aToMOB. KoBaneHTHas HenossipHas u
noJisipHasi cBsi3b. MloHHas cBsA3b. BaleHTHOCTD, CTENIEHb OKUCIICHMUS, 3aps]] HOHA.

Pa3nea 3. MHoroo6pasue XuMH4YeCKHX pPeaKIuid.

Krnaccudukanys XuMH4eCKUX peakuil: peakiuy COeAMHEHNS], Pa3I0KEeHUs, 3aMEIECHNUs,
oOMeHa, 3K30TEPMHUYECKHUE, SHJOTEPMUYECKHUE, OKHCIINTEIbHO-BOCCTAHOBUTEIILHBIE,
HeoOpaTuMble, 0OpaTUMBIE.

CkopocTh XMMHYECKUX peakiuil. PakTopbl, BIMSAIOLIME HA CKOPOCTb XMMHMUYECKHUX
peaKkui.

PacTBopbl. OneKkTponuTHUECKass OUCCOLMALUA. DJIEKTPOIMTBI M HEMIEKTPOJIUTHI.
Karvons!l n annoHnsl. /lucconmanus cosnei, KMCIOT U OCHOBaHHWM B BOJIHBIX pacTBopax. Peaknumn
HMOHHOTO 0OMEHa B PacTBOpaXx AJIEKTPOJIUTOB.

Paspnen 4. MuorooOpa3ue BeuiecTn

EcTtecTBeHHBIE CceMecTBa XMMHUYECKUX JJEMEHTOB METAUIOB M HeMmeTayuioB. OOrias
XapaKTepUCTHUKA HEMETAIUIOB Ha OCHOBE HX TIOJIOKEHHS B TEPUOJAUYECKON CHCTEME.
3aKOHOM€pHOCTI/I N3MCHCHUA CbI/ISI/I'-IeCKI/IX A XUMHYECKHX CBOMCTB HEMETAJIOB — IPOCTBIX
BEIIIECTB, UX BOJOPOAHBIX COSAMHEHUMU, BHICIINX OKCHUIOB M KUCIOPOACOIACPKAIIUX KUCIOT Ha
MIpUMeEpE JIEMEHTOB BTOPOTO U TPETHETO TIEPHUOJIOB.

OO0mas xapakTepUCTHKa METAUIOB HA OCHOBE HMX IOJIOKCHHS B MEPHOJUYECKON CHUCTEME.
3aKOHOMEPHOCTH W3MEHEHHs (U3NYCCKHX M XHUMHYECKHX CBOWCTB METAIZIOB — MPOCTHIX
BCIICCTB, UX OKCUAOB U T'MAPOKCUAOB Ha MPHUMEPC 3JICMCHTOB BTOPOTO U TPETHLEIO ICPHUOIOB.
AmdotepHble coenuHeHHS amroMuHMA. OOmas XapaKTepHCTHKAa JKele3a, €ro OKCHIOB U
TUIPOKCHUJIOB.



Pa3zgea 5. IxcnepumMeHTAILHAS XUMHUS

JleMOHCTPALMOHHBIH IKCTIEPUMEHT.

1. IIpumepsl pu3HUECKUX SIBICHHI.

2. IlpuMepsl XUMHUECKUX PEAKIIMM C SPKO BBIPAXKECHHBIMH M3y4aeMbIMU MTPU3HAKAMU.

3. Peakuuu coenvHeHus1, pa3noKeHus, 3aMelIeHns, OOMeHa.

4. Peakuuu, WUIIOCTPUPYIOIIME CBOMCTBA M B3aUMOCBS3UM OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTUHEHU.

5. OmnbITel, WUIIOCTPUPYIOIIME 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB HIEIOYHBIX
METaJVIOB U TaJIOT€HOB.

6. OnbITbl, WUIIOCTPUPYIOLIUE 3aKOHOMEPHOCTU M3MEHEHUS CBOWMCTB T'MAPOKCUIOB U
KHCJIOPOJCOAEPKAIIMX KUCIOT 3JIEMEHTOB OJJHOTO IIEPHO/IA.

7. IlpumMepnl OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN.

8. ®akTophbI, BIUSIOLIUE HA CKOPOCTh XUMHUYECKUX PEaKLUH.

9. Ilpumepsl HHIO- U IK30TEPMUYECKHUX PEAKIUi.

10. CpaBHEHME 3IEKTPONPOBOJHOCTH PACTBOPOB JIEKTPOIUTOB U HEIJIEKTPOJIUTOB.

11.Peakiiuu HOHHOTO OOMEHA.

12. OmbIThl, WUIIOCTpUpYIOIMKUE (GU3NYECKUE M XUMHUYECKHE CBOICTBA H3y4aeMbIX
BEILECTB.

JlabGopaTopHbIii 3KCIIEPUMEHT.
1. IlpumMepsl pu3HUECKUX SBICHUI.
2. [TpuMepbl XMMUYECKUX PEaKIIHi.
3. Paznienenue cmeceil.
4. Ilpyu3HaKku U yCIIOBUSI TEUECHUS] XUMUYECKHUX PEAKLIUM.
5. Tunel XUMUYECKUX pEAKIIUM.
6. CBOICTBa M B3aMMOCBSI3M OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX COCTUHEHUM.
7. @aKTOPBI, BIUAIOLIME HA CKOPOCTh XMMHUYECKUX PEAKIUH.
8. CBoiicTBa coJield, KUCIOT 1 OCHOBAHHUM KaK 3JEKTPOJIUTOB.
9. OnbITel, WUIIOCTpUpYIOUHE (U3MYECKHE W XHUMHUYECKHE CBOWCTBA H3y4aeMBbIX
BEIECTB.

10. OnbBITHI 110 MOTYYEHUIO U3YYEHHBIX BEIIECTB.

IIpumepHbIe 00bEKTHI IKCKYPCHI.

My3en MHHEpaJorHuecKue, KpaeBeIdecKHue, XyJ0’KECTBEHHbIE, MEMOpHAIIbHbIE MYy3€U
BBIJIAIOMINXCSI  YICHBIX-XUMHUKOB. XHUMHUYECKHE TTa00paTOpuH 00pa30BaTEIbHBIX YUYPEKICHUN
CpeIHEro W BBICHIETO NPO(dEeCcCHOHATBHOTO oOpa3oBaHus (y4eOHbIE W HAy4yHBIC), HAyYHO-
UCCIIEIOBATENLCKUX OpraHu3aIuii. BomooyrcTHeIe cCOOpyKeHMs. DKCKYPCHU B TIPUPOJTY.

IIpumepHble HATIpABJIeHHS IPOEKTHOM 1eSITeIbHOCTH 00y4aIOIIUXCH.

1. PaGora ¢ HUCTOYHMKAMU XHUMHUYECKOH HHPOPMAIMU — HUCTOPHUYECKHE O0O030pHI
CTAHOBJICHUS W Pa3BUTHSA HW3YYEHHBIX TOHATHN, TEOPUH, 3aKOHOB, JXU3Hb U JICSITEIBHOCTH
BBIJIAIOLIUXCS] YUYEHBIX-XUMHUKOB.

2. OsBiazeHye OCHOBAMHM XHMHUYeCKOro adamms3a. 3. OBBiajeHne OCHOBaMU
HEOPraHUYECKOr0 CUHTE3a.



Bcero ypokos — 72 (2 4.H.)

W3 Hux nemoHcTparmu — 53
71a00paTOPHBIE OMBITHI — 23
npaktuyeckue 3ausaTus — 10

TemaTH4eckoe MIIAHNPOBAHUE
I'ox o0yvenns - 1
Kiaace -8

Kon-Bo o

Nen/m | HammeHnoBanue pa3ziesnos, TeM HACOB Bunbl yueOHOM nesSTENbHOCTH
1. OcHOBHBIE OHATHSA XMMUH (YPOBEHb Paznuuatek npeaMeTsl n3y4eHHs €CTECTBEHHBIX HayK.
aTOMHO-MOJICKYJISPHBIX 58 HabmtoiaTe cBOICTBA BELIECTB M UX U3MEHEHHS B X0/1€ XUMHUYECKHUX PEAKIIHA.
NnpeACTABJICHUI) Paznensate cmecwu.
11 AT —— 8 N3yuaTh cTpoeHue MIaMeHu }

PaznuyaTh NOHATHSA «MOJIEKYJIA», «aTOMY», «XUMUYECKUN SJIEMEHTY.
12 Ilepponauanbupie  Xumuueckue | 17 OnpenensTh BAICHTHOCTH aTOMOB B OMHApHBIX coeAMHEHUSX. ONMUCHIBATh MPOCTEUIIINE BEIIECTBA C

OHATHA MOMOIIBI0 XHUMHUYECKUX (POPMYJ; MPOCTEHINNE XUMHYECKHE PEaKIMU C TIOMOINBI XUMHUYECKUX

13 OKCHIbI 10 ypaBHeHUH. ONUCHIBATH COCTAB MPOCTEHIIINX COSTUHEHHH M0 MX XUMUUYECKUM (HOpMyIIaM.

CoctaBnsath GpopMysbl OMHAPHBIX COETUHEHHH 110 N3BECTHOM BaJICHTHOCTH aTOMOB.
1.4 Kucnorst u comn 20 MonenupoBaTh CTpOCHHE MOJEKYJl MeTaHa, aMMHaka, BOJbBI, XJOpoBoiopoja. PaccumTsiBaTh
15 Bona. OcHoBaHus 20 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO Maccy 1o (popMysiaM BEIIECTB

Hccnenosars CBOKWCTBA U3yYaeMBbIX BELIECTB.

1.6 EcTtecTBeHHBIE cemeiicta | 16

XUMHUYCCKHUX 3JICMCHTOB

HabmronaTe XuMuueckue 1 pU3nyeckue npeBpalleHuss H3y4aeMbIX BELIECTB.
OnuceiBaTh XMMUYECKHE peakluy, HaOJroaeMble B XOJ€ J€MOHCTPAIMOHHOTO U J1JAOOPaTOPHOIrO
JKCIIEPUMEHTA.
JlenaTb BBIBOJIBI M3 PE3YJIbTATOB MPOBEICHHBIX XUMHUECKUX dKcrepuMeHToB. Kiaccuduimponarsb
M3y4aeMBbI€ BEIECTBA 110 COCTABY

HccnenoBaTh CBONCTBA M3yYaE€MBIX BEIIECTB.
HabmroaTe 1 onuchIBaTh XMMHYECKHE PEAKLUU C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOT0, POJIHOTO)
A3bIKA U SA3bIKA XUMHH.
JlenaTpb BBIBOJIBI U3 PE3YNIbTATOB MPOBEACHHBIX XUMHUUYECKUX IKCIIEPUMEHTOB.
KnaccugunupoBars nuzyuyaemble BeIIECTBA [0 COCTABY U CBOWCTBaM




Kon-Bo o
Nen/m | HammeHnoBanue pas3ziesnos, TeM 4ACOB Bunbl yueOHOM nesSTENbHOCTH
HccnienoBate CBOKMCTBA M3y4aeMbIX BELIECTB.
HabmtoaTe 1 onuchbIBaTh XMMHUYECKHUE PEAKIUU C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOr0, POJIHOTO)
SA3bIKA U SI3bIKA XUMUU.
Jenate BBIBOJBI U3 PE3yNIbTaTOB MPOBEACHHBIX XMMHUUECKHUX dKcniepuMeHToB. Kitaccupunuposarsb
M3y4aeMbl€ BELIECTBA 10 COCTaBY U CBOKWCTBAM.
XapakTepu30BaTh COCTAB M CBOMCTBA BEIIECTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHEHUIN
HccnenoBarte CBOKMCTBA NU3y4aeMbIX BELIECTB.
HabmroaTe 1 ONMCHIBaTh XMMHYECKHE PEAKIUU C MOMOIIBI0 €CTECTBEHHOIO (PYCCKOT0, POJIHOTO)
SI3bIKA U SI3bIKA XUMUHU
2. Mepuommieckuit  sawon  u e e OCKIE IGMGHTHL
nepuoanveckass CHUCTeMa XHMHYCCKHX 24 narurry Tnvit ParmuoaTe meniionnel, A- 1 b- TPYIIIBL.
3JIEMEHTOB I[. . MenaeseeBa. MopaenupoBaTh CTPOSHHE aTOMA.
CTpoeHHe BelecTBa OrnpenensaTb TOHIATHS «XUMHUUYECKHH JJIEMEHT», «IIOPSIKOBBIA (aTOMHBIN) HOMEp», «MacCOBOE
UCITO». «N30TOTMH. KOTHOCUTEITKRHAS ATOMHAA MACCA». «AIMEKTNOHHAYA nﬁmrmn(a»,
2.1 HCpI/IOIH/I‘-ICCKI/If/'I 3aKOH u| 15 ATTARTNOTULRIT CTIOTYS  «TTeNUNTUUACK AT CUACTAMA XUMUUACKUY ATTAMATTORY
MepHOAMYECKasl —CHCTEMa  XH- ?n]?ar:;::i?\?ﬂ”T/TYKFZ:;Z:Z::XTB CTpYKTYpy Tabmuiel «llepronnueckas cucrteMa XUMHYECKHX
Mudeckux onemenros M. . TTemaTe vmoraxmnuenvq 0 XapakTePe U3MEHEHUs CBOMCTB XMMUYECKUX JIEMEHTOB C YBEIMYEHUEM
MenneneeBa. CTpoeHue aToma 3apsA00B ATOMHBIX SJIED.
25 g CtpyKTypHpoBaTh MaTepuai o Xu3Hu u aestenbHoctu 1. 1. MenaeneeBa, 00 yTBep»KI€HUH YISHUS
0 IEPUOAUYHOCTHU
2.2 Xumirieckas CBAsb 15 4 9 KOHKpeTH3upoBaTh TOHATHS «XHUMHYECKas CBA3bY», «KPHCTalIMueckas pemeTkay. OO606mIaTh
MOHATUS «KOBAJICHTHAs HENOJISIPHAS CBA3bY», «KOBAJICHTHAs IMOJSApHAas CBA3b», «MOHHAs CBA3bY,
«MOHHAsA KPUCTAJUIMYECKAs] PEIIETKA», «aTOMHAs KPUCTAIMYECKAash PEIIETKa», «MOJICKYJIsIpHas
KpUCTAJUIMYECKas peleTka». MoienupoBars CTPOECHUE BEIIECTB ¢ KOBAJIEHTHOW U HOHHOM CBA3b.
3. MHorooGpasue XHMHYECKHX Hafmnnate u anuckiraTh XUMUYECKHE PEAKIIUU C TTOMOIIBI0 €CTECTBEHHOIO (PYCCKOT0, POIHOIO)
. 20 SI3BIKA U SI3BIKA XUMUM.
peaximu UccnenoBars yciioBus, BIUSIONIAE HA CKOPOCTh XUMUYECKON pEaKIIIH.
3.1 Knaccn@nxaum XxuMuyeckux | 12 ONUCKIRATE VCITORUS. RIUSIONTAE HA CKONOCTh XUMUUECKON NEAKTTAN
peakmit TInoramuTe. waAmnnenua 22 [IOBEJICHUEM BEIIECTB B PACTBOpaxX, 3a XUMHUYECKUMHU PEAKITUSIMU,
MPOTEKAIOIIUMH B PACTBOPaXx.




Komn-Bo

Nen/m | HammeHnoBanue pas3ziesnos, TeM 4ACOB Bunbl yueOHOM nesSTENbHOCTH
3.2 XUMHYECKHE PEaKIUU B BOJAHBIX | 8 llaraTe  annefeneHdsT  NOHATHH — <«QIEKTPOJUT»,  «HEINEKTPOIUT»,  «IJIEKTPOJIUTHYECKAS
TMUACCOTTAATIIAIN
pacTBOpax Kouxneturunarath mouaTue «unny
O0001IAaTE MOHATHS «KaTHOHY, «aHHOH.
UccnenoBare CBOMCTBA PaCTBOPOB AJIEKTPOJIUTOB. XapaKTEpPHU30BATh YCIOBHUS TEUCHHUS PEAKLIHMM B
pacTBOpax 3JIEKTPOIUTOB 10 KOHIIA
4. MHorooopa3ue BeunecTn 28 UccnenoBath CBOKMCTBA N3y4aeMbIX BEIIECTB.
41 HeMeTamibt 18 Ha6nronaTe ¥ onuchIBaTh XUMHUYECKHE PEAKIIUUA C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO, POJIHOTO)
sI3bIKA U SI3bIKa XUMUH.
4.2 XuMHUecKue peakuu B BogHbeIx | 10 HPOBOJMMBIE OIIBITHI.
pacTBOpPaAx OmnuceIBaTh CBOMCTBA M3y4aeMbIX BCIICCTB HAa OCHOBEC HaOJIIOIeHUIT 3a UX peBpalecHUusIMU
4.3 MeTamib 40 [TpoBoaWMTh HAONIOJCHUS 32 TOBEICHHEM BEIIECTB B PACTBOpPAaX, 3a XUMHUYCCKUMHU PEAKIIHSIMH,
MPOTEKAIINMHA B PACTBOpax.
44 OGobmerme I o | 12 JaBaTp  ompeneneHus ~ NOHATHM  <QJEKTPOJUT»,  CHEINEKTPOIUT»,  «IJIEKTPOJIUTHUUYECKAS
JYCCOLIHAIIHSY.

HEOPraHUYECKON XUMUU

Konkpern3npoBaTh MOHSATHE «HOH.

O0001IaTE MOHATHS «KaTHOHY, «aHHOH.

UccnenoBats CBOKMCTBA PACTBOPOB AJIEKTPOJIUTOB. XapaKTePU30BaATh YCIOBUS TEUEHUS PEAKIIUN B
pacTBOpax 3IEKTPOIUTOB A0 KOHIIA.

UccnenoBaTts CBOKMCTBA N3y4aeMbIX BEIIECTB.

HabmroaTe 1 ONMCHIBaTh XMMHYECKHE PEAKIUU C MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO, POJIHOTO)
SA3bIKA U SI3bIKA XUMHUH.

XapakTeprus3oBaTb XUMUYECKUE DJIEMEHTBHI MaJbIX MEPUOJAOB MO UX IOJIOKEHUIO B IEPUOINYECKON
CHCTEME.

HabGnronaTh 7eMOHCTpUpPYEMBIC U CAMOCTOSTEIIBHO ITPOBOIUMBIE OTTBITHI.

OnuceIBaTh CBOMCTBA H3y4a€MbIX BEIIIECTB HA OCHOBE

HaOJFOJICHUH 32 WX MPEBPALICHUSIMH.

O606HIaTI) 3HAHUA U ICJIaTh BBIBOJBI O SaKOHOMepHOCTHX N3MCHCHUS CBOI\/’ICTB MCTAJIJIOB B
MEepUOJAaxX U TPYyNIax MepUOINIECKON cucTeMsl. [Iporao3upoBars CBOMCTBA HEU3YUEHHBIX
3JIEMEHTOB M UX COCIMHEHUI Ha OCHOBE 3HAHUN O IEPUOANYECKOM 3aKOHE




Nen/m | HammeHnoBanue pa3ziesnos, TeM

Komn-Bo
JacoB

Buabl yueOHOI 1esITeIbHOCTH

1. OcHOBHBIE IOHATHSI XMMHH (YPOBEHb
aTOMHO-MOJICKYJISIPHBIX
NpeacTaBJIeHui)

58

Paznuuath npeaMeTsl H3yU4eHHsT €CTECTBEHHBIX HAyYK.
HabGnronaTh cBOICTBA BEIIECTB U UX U3MEHEHHS B X0JI€ XUMHUYCCKUX PEAKITUH.
Paznenars cmecn.
N3ydars cTpoeHue niaMeHu
PaznuuaTh MOHATHS «MOJICKYJIa», «aTOM»», «XXUMUYECKUN IJIEMEHT.
OrnpeaensaTh BaISCHTHOCTH aTOMOB B OMHApHBIX coeauHeHUsIX. OMUChIBaTh MPOCTEHIITNE BEIIECTBA C
MIOMOIIBI0 XUMHUYECKUX (OPMYJ; HMPOCTCHINNE XHMHUUYCCKHE PEAKIUU C IOMOIIBI0 XHMHUYCCKHUX
ypaBHeHUN. ONUCHIBATH COCTAB MPOCTEHIIINX COSTUHEHHH 110 UX XUMUYECKUM (HOpMyIIaM.
CoctaBiaTh GOpMYIIbl OMHAPHBIX COCIMHECHMH 110 U3BECTHOM BaJICHTHOCTH aTOMOB.
MogaenupoBaTh CTpPOCHHE MOJIEKYJ METaHa, aMMHaKa, BOJbI, XJOpPOBOJOpoJa. PaccuuThiBaTh
OTHOCHUTEJIbHYIO MOJICKYJISIPHYIO Maccy 1o (popMysiaM BEIIECTB
UccnenoBaTth CBOKMCTBA N3y4aeMbIX BEIIECTB.
Hab6nronaTh XumMudeckue u GU3HUYECKUE IPEBPAICHHS H3Y9aeMbIX BEIICCTB.
OnuceiBaTh XMMHUYECKHUE PEaKIMK, HAOM0JaeMble B XOA€ JEMOHCTPAIIMOHHOTO U J1aOOpaTOPHOTO
IKCIIEPUMEHTA.
Jlenate BBIBOJABI U3 PE3YyJbTATOB MPOBEACHHBIX XUMUYECKUX dKcrnepuMeHToB. Kmaccudunuponarsb
M3y4aeMbIe BEIIECTBA MO COCTaBY
UccnenoBath CBONMCTBA N3y4aeMbIX BEIIECTB.
Ha6nronaTe 1 onuchIBaTh XUMHUUYECKHE PEAKIIUUA C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO, POJIHOTO)
SI3BIKA U SI3BIKA XUMUH.
Jenats BBIBOJIBI U3 PE3YIHTATOB MPOBEICHHBIX XUMUUYECKHX IKCIICPUMEHTOB.
KnaccudumnupoBats n3ydaeMble BEIIECTBA IO COCTaBY U CBOWCTBaM
UccnenoBath CBOKMCTBA N3y4aeMbIX BEIIECTB.
HabmtoaTe 1 ONMCHIBATH XMMHYECKHE PEAKIIMU C TTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO, POJIHOTO)
SI3bIKA U SI3BIKA XUMUH.
JlenaTe BBIBOJBI U3 PE3YNIBTATOB MPOBEACHHBIX XMMHUUECKHUX dKcTiepuMeHToB. KiaccudunupoBars
M3y4JaeMbIe BEIIECTBA MO0 COCTABY M CBOMCTBAM.
XapakTepu3oBaTh COCTAB M CBOMCTBA BEUIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUIN




Ne i/t

HaumenoBanue pa3nenos, Tem

Komn-Bo
4acoB

Buabl yueOHOI 1esITeIbHOCTH

HccnenoBarte CBOKMCTBA NU3y4aeMbIX BELIECTB.
HabmtoaTe 1 onuchbIBaTh XMMHUYECKHE PEAKLUU C MOMOUIbI0 €CTECTBEHHOIO (PYCCKOr0, POJIHOTO)
SA3bIKA U A3bIKA XUMHUU




OcHarieHnue npouecca 00yueHUs] XUMHUH o0ecrieynBaeTcss OnOIMOTeYHBIM (POHIOM,
HeYaTHBIMU ITOCOOUSAMH, a TaKKe HH(POPMAITMOHHO-KOMMYHHUKATHBHBIMU CPEICTBAMH, SKPaHHO-
3BYKOBBIMHU MPUOOPAMH, TEXHUYECKHUMHU CPEACTBAMHU 00Y4EHUS, yIeOHO-TIPAaKTUIECKUM

000opyI0BaHUEM.

Heob6xoaumoe 000pyoBaHue M OCHAIIIEHUE

Heobxomumo /umeercst
B HAJTMIUH(+/KOJI-BO)

HopmaTuBHbBIE JOKYMEHTBI, IPOrPaMMHO-MeTOANYeCKOoe 00

CCIICYCHUC

PI'0C OO0

1

[Tpumepnas OOIT OO0

OOIT OO0 MOY «I'U»

ITpumepnas nporpamma OOO 1o Xxumun

[Iporpamma k yueOHUKAM «XUMHs. 8—9 Kiaccel» IS
o0mieo0pa3oBaTeIbHBIX  YUPSKICHUH  TOI  peaaKiueit
I".E.Pym3urtuca. :Benrana-I'pag, 2011

N
PRk

110 recOMETpuH. MeToauueckue nmocoous AJIS YYHUTETSA

Y4eOHO-MeTOoAMUECKHE MaTepUaJbl. [uaakTuyeckue U pa3IaTouyHble MaTePHAIbI

2.1

YueOHo-MeToan4YecKuii KoMIuieke «I'eomerpus. 7-9 Kir.»
0o0pa3oBaTeILHOIO Npolecca

Xumus. 8 knacc. Yuebuuk. Pyazutuc I'.E., ®enpaman O.I°.
Xumusa. 8 kmacc. OnekTpoHHoe mnpuioxenue (DVD) k
yuebnuky Pynsurtuca I'.E., ®enpamana O.I°.
Xumus. 8 kiacc. Pabouas terpaas. 'abpycesa H. 1.
Xumus. 8—9 knaccel. Jlunaktudeckuii Matepuan. Panenxuii
AM.
Xumus. 8—9 knaccel. 3alayHUK C «IIOMOIIHMKOMY». ['apa
H.H., 'abpycera H.U.
Xumust. 9 knace. DnekrpoHHoe npuioxenue (DVD) k
yuebHuky Pynsurtuca I'.E., ®enpamana O.I'.
Xumus. 9 knacc. Pabouas terpans. ['abpycesa H.U.

26 26
26 26

26 26

26 26

26 26

26 2

2.2

CnpaBouHble 1MOCOOUST (IPHIIUKIIONIEIUH, CIIPaBOYHHKH
1M300pa3uTEeILHOMY HCKYCCTBY)

2.3

Papenxkuin A.M., TopmkoBa B.IIl., Kpyrmukosa JI.H.
Junaktudeckuif Marepuan no xumuu g 8-9 kiaccos:
nocobue qst yuurens. — M.: [Ipocsenienue, 2010r.

bpeiirep JI.M., Xumus. 8-9knacc: quaakTHUECKUM MaTepuan,
CaMOCTOSITENIbHbIE HUTOTOBBIE KOHTPOJIbHbBIE
pabotel/JI.M.Bpeiirep. —-Bonrorpaa: Yuurens, 2011r.

Xumusg B IIKOJE: Hayd. MeToH. XypH. — M.: Poccuiickas
akageMusi obpasoBanusi, u3a-so «Llentpxumnpece». — 2005-
2013r.

['opkoBenko M.IO. Xumus.9 knacc: [oypounsie pa3paboTku
k yueOnmkam O.C.l'abpuensna, JI.C.I'yzes wu  1p.,
I''K.Pyn3utuca, ®.I.®enpamana. — M.: BAKO, 2010r.
Y4eOHble mocoOHs HA NTEYATHOM OCHOBE:

«Ilepnonnyeckass cuctema XUMHUYeCKHUX syeMmeHToB JI. H.
MeHnneneenay,

«Tabnuma pacTBOPUMOCTH KHCJIOT, OCHOBAHHUH M COJEW»,
«DNEKTPOXUMHUYECKHUI Psii HAITPSYKEHU METaJIOB» U JIp.

2.3

D0Puvi no xumuu:

Ennnas komnekius nu@poBbIX 00pa3oBaTeIbHBIX PECYPCOB -




http://school-collection.edu.ru

@OenepallbHBI TEHTP  UHPOPMAIMOHHO-00PAa30BATEIBHBIX
pecypcos - http://fcior.edu.ru/

CD-ROM  Dnextponnass ©Oubnmoreka «IIpocBemenue».
MynbeTuMennitHoe mocodue HOBOTO oOpasma. 8 kimacc. M.:
ITpocseuienue, 2010r

CD-ROM  [udposBas 6a3za Bugeo. Xumus. CereBas
Bepcusa.M.: MHCTUTYT HOBBIX TexHOJOTHH. VHTEepakTHBHAs
mHAs Www.intline.ru, 2009r.

CD-ROM TlonHblii MHTEPAKTUBHBIM KypC XHMHHU IS
yuyalmxcs UIKOJI, JIMLEEB, THMHA3UM, KOJUIEDKEH, CTYJICHTOB
TEXHUUYECKUX BY30B. [Tonnepxka o0y4YeHHS Ha
oOpa3oBaTenbHOM mopTane «OTKPBITBI KOJUICIK» WWW.
college.ru, 2010r.

CD-ROM  UHTepakTuUBHBII = MyIbTUMEOUS —  KypC.
O6pazoBarenbubiii kommuieke 1C: kona. Xumus. 8 kiacc.
non penakuuend Axnedbuna A.K., Beimyck 3.00.028, 2009r.
CD-ROM DmnekTtpoHHBIE YPOKH M TECTHl. XUMHS B IIKOJIE.
CnoxHble XMMHUYECKHUE COECUHEHMS B IOBCEITHEBHOM KU3HU.
M.: IIpoceemienue. MEJIUA, 2008r.

CD-ROM DOmnektpoHHBIE YPOKH M TECTHl. XUMHs B IIKOJIE.
BemectBa u ux npespaimenusi. M.: IIpocsemenune. MEJIUA,
2009r.

CD-ROM DrneKTpoHHBIE YPOKH U TECThl. XUMHUS B LIKOJIE.
Comu. M.: Tlpoceemenne. MEJIMA, 2009r.

CD-ROM DnexTpoHHbIE YPOKHM M TeCThl. XMMHS B HIKOJE.
IAtom u mosiekyna. M.: IIpocsemenue. MEJIMA, 2009r.

3 Yuebno-npakxmuuecxas obopyoosanue: + +
JUis opraHuzanuy CaMOCTOSITEbHONW paboThl 00ydYaroUIUXCs
Ha YypOKax HCIOIB3YIOT pPa3HOOOpa3HbIe JUIAKTHYECKUE
MaTepHajbl: TETPaJd Ha IMEYaTHOW OCHOBE WJIM OTJENbHbIE
paboune JHCTHI - WHCTPYKLIWH, KAPTOUYKH C 33aJaHUSIMU
pasHOM CTeMeHW TPYAHOCTH IS HU3YyYeHUs] HOBOIO
MaTepHala, CaMOITPOBEPKH W KOHTPOJISI 3HAHUHN YJaIHXCsl.
4 TCO, koMnbIOTEPHbIE, HHPOPMAIMOHHO-KOMMYHHKAIHOHHbIE CPEACTBA
4.1 | KomnbioTep cTalliOHApHBIN C BBIX0JIOM B MIHTEepHET 1 1
4.2 | MyabTUMEIUMHBIA TPOEKTOP 1 1
4.3 | lokymeHT-Kamepa 1 1
4.4 | HoytOyk c BbIxosioM B MIHTEepHeT 1 1
4.5 | Ilpunrep nazepHbii 2 2
5 O6opynoBanue (MebdeJib)
5.1 | AynutopHas 1ocka 1 1
5.2 | AymutopHas JoCKa ¢ MAarHUTHON TIOBEPXHOCTHIO 1 1
5.3 | Kadenpa 1 1
5.4 | Yuenuueckuii cTos 2-X MECTHBIN 13 13
5.5 | Cryn 26 26
5.6 | Hkad 1-cexumoHHBII 1 1
5.7 | Tymba 1 1
5.8 | kad KHMKHBIHA 1 1
6 IIporuBonoxkapHoe 000pya0BaHuEe (OTHETYIIUTENb,

MeCoK)

CpencrBa nepBoii MOMOIIM NMPH HECYACTHBIX CJIYy4Yasx



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.google.com/url?q=http%3A%2F%2Fwww.intline.ru&sa=D&sntz=1&usg=AFQjCNE5tbO2QQ2qIaKKrhJRN9EsZJtrww

7. Onucanue y4eOHO-MeTOAUYECKOr0 1 MaTePHAJIbHO-TEXHHYECKOT0 00ecnevyeHus
o0pa3oBaTebLHOIO Mpolecca

HarypaabHble 00bekThl. HartypanbHble 00bEKTHI, UCIOIb3yeMble B O0YYECHUH XUMHH,
BKIIIOYAIOT B c€0s1 KOJUICKIIMA MUHEPAJIOB ¥ TOPHBIX IMOPOJ, METANIOB U CIUIABOB, MUHEPATBHBIX
ynoOpeHul, miacTMacc, KaydykoB, BOJIOKOH U T. A. O3HaKOMJIEHHE ydaluxcs ¢ oOpasuamu
MCXOJIHBIX BEIIECTB, MOJYNMPOAYKTOB M TOTOBBIX H3JIEIUN IMO3BOJISAET MOJYYUTh HArJISIHOE
npejcTaBieHue o0 3TUX MaTephaliaX, UX BHEUIHEM BHJIE, a TAKKE O HEKOTOPBIX (DU3MUECKUX
CBOMCTBaxX. 3HAuYUTEIbHBIE Y4eOHO-TIO3HABATENbHBIE BO3MOXKHOCTH HWMEIOT  KOJUICKLIUH,
W3TOTOBJICHHbIE caMUMU oOydaromumucs. [Ipeamersl uid TakuxX KOJUIEKIUH coOMparoTcsi BO
BpEeMsl 3KCKYpPCUH U IPYTrUX BHEYPOUHBIX 3aHSITHH.

Komnexmun HCIOJIB3YIOTCA TOJIBKO JIs1 O3HAKOMIJICHUSA YyYallluXCsa ¢ BHCIIHUM BUIAOM H
q)HSI/I‘leCKI/IMI/I CBOMCTBaAMH HN3Yy4YaCMbIX BCIICCTB U MATCPUATIOB. I[J'IH MMPOBCACHUSA XUMHUYCCKUX
OIIBITOB KOJUJICKINHU UCIIOJb30BaTh HCJIb34.

XHMHYeCKHe peaKTUBbI M MaTepuabl. OOpallieHue O MHOTUMU BEIIeCTBaMU TpeOyeT
CTPOroro coOJIOAECHUS MPaBUI TEXHUKH O€30IacHOCTH, OCOOEHHO IPH BBIIOJIHEHHUHU OIIBITOB
camumu  ydamumucs. Bce  HeoOxoaumble  Mepbl  NPEIOCTOPOKHOCTH — yKa3aHbl B
COOTBETCTBYIOINX JOKYMEHTAX U HHCTPYKIHUSX, & TAKXKE B MOCOOUSAX IS yUUTENCH XUMHUH.

Haub6omnee gacto HCIIOJIb3YCMbIC PCAKTHBBI U MAaTCPUAJIbI:

1) MPOCTHIE BELIECTBA — M€Jlb, OPOM, HATPHUH, KaJIbIIUH, ATFOMUHUNA, MarHUH, JKEJe30;

2) oxcuabl - Meau(ll), kampius, sxenesa(lll), maraus;

3) KHCJIOTBI - COJIIHas1, CEpHas, a30THas,

4) OCHOBaHUSl - TUAPOKCUI HATpUs, TUAPOKCUI KaibIus, THAPOKCUA Oapus, 25%-Hbiid
BOJHBINM pacTBOP AMMHAKa;

5) comu - xnopunsl Hatpus, meau(ll), amromunus, xenesa(lll); HuTparsl kamus, HaTpus,
cepebpa; cynbdarsl menu(ll), sxenesa(ll), xeneza(lll), ammonus; noaun xanus, 6poMua HaTPHUS;
6) OpraHMYECKHUE COEAMHEHUS - OTAHOJ, YKCYCHAas KHUCJIOTa, METHJIOBBI OpaHXKeBBIN,

dbeHondTanent, 1aKMyc.

Xumuyeckasi JadopaTopHasi mocyiaa, annaparbl U npudopbl. Xumuueckas mocynaa
noapa3aciIsICTCa Ha ABC I'PYHIIBL: JJIA BBIMIOJTHCHUSA ONBITOB YyHalIUMHUCA U JEMOHCTPALUMOHHBIX
OIIBITOB.

HpI/IGOpBI, arrmaparbl 1 YCTAHOBKH, UCIIOJIB3YCMbIC Ha YPOKaX XUMUHU, IMOAPA3ACIIAAOT Ha
OCHOBE€ MPOTCKAOIIUX B HHUX (1)PI3I/I‘I€CKI/IX U XUMHUUYCCKHUX MPOHECCOB € YYAaCTHEM BEIICCTB,
HaxXOJAIINUXCA B PA3HBIX arp€raTHbIX COCTOAHUAX !

1) puOOpBI U1 pabOTHI € razaMH - IOJIy4YEeHUE, COOMpaHKe, OUUCTKA, CYIIKa, IOTJIOLIEHNE
ra3oB; peakIMM MEXJy MOTOKAMM Ta30B; PEaKIMH MEX]y ra3aMu B JJIEKTPHUYECKOM paspsje;
peakuyy MEK1y ra3aMu IIPH MOBBIILIEHHOM JABJICHUH;
2) anmnapaTthl U MPUOOPHI IS ONBITOB C JKUJIKMMHU U TBEPABIMHU BELIECTBAMH - MEPErOHKa,
¢GwIbTpOBaHME, KPHUCTAIIM3AIMs;, IPOBEICHUE pEaKUUHd MeXAy TBEpPAbIM BELIECTBOM H
KUIKOCTBIO, KUIKOCTBIO U KUJKOCTBIO, TBEPBIMHU BELIECTBAMU.

BHe sT0# Kitaccudukaluy HaXoAsTCs BE TPYIIbI y4eOHOIl anmaparypsbl:

1) mis u3ydeHus: TEOPETUUECKUX BOMPOCOB XUMHUH - WILITIOCTPALIMs 3aKOHA COXPAHEHHS] MacChl
BEILECTB, JEMOHCTpAIUs AJIEKTPONPOBOJAHOCTUA PACTBOPOB, JEMOHCTpAIUsl ABHKEHUS HOHOB B
JNEKTPUYECKOM TIOJI€; JJIsi H3YYeHHUsS] CKOPOCTH XHUMHYECKOW peakluu U XHUMHYECKOTO
paBHOBeECHS,



2) Ui WUTIOCTPALMU XMMUYECKUX OCHOB 3aBOJICKUX CIIOCOOOB IOJIyYE€HHUSI HEKOTOPHIX BEIIECTB
(cepHOM KMCIIOTBI, aMMHUaKa U T. I1.).

BcermomorarenbHyio poiib UTPArOT M3MEpPUTEIbHBIE M HarpeBaTelbHbIE MPUOOPHI, Pa3IUYHBIC
nprUcnocoOIeHNUs AT BBIIOJIHEHHUS OIIBITOB.

Moneaun. OOBEeKTaMU MOJICTHPOBAHUS B XHMHHU SIBJSIFOTCS aTOMBI, MOJICKYJIbI,
KPUCTAILJIBI, 3aBOJICKHE allapaThl, a TAKXKe MPOUCXOISAIINE POIECCHl. B mpenosaBaHuu XuMumn
UCTIOJIB3YIOTCS MOJICNIA KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, cepsl, hocdopa, okcuaa
yraepona(lV), wona, xenesa, meau, maruus. [IpOMBINUIEHHOCTBIO BBIMTYCKAIOTCS HAOOPHI
MOJIeNIell aTOMOB ISl COCTABJICHUS IIAPOCTEPIKHEBBIX MOJIEICH MOJIEKYJN, KOTOpPBIE, K
COXKAJICHHUIO, B OCHOBHOM HCIIOJIB3YIOTCS ITPH U3YYCHUU OPraHUYECKONW XUMUH.

HJIaHI/IpyeMLIe PeE3yJabTaThl U3YICHUSA yqeﬁnoro npeamMera

OcCHOBHbBIE TIOHATHS XUMHUHU (YPOBEHb aTOMHO-MOJICKYJIIPHBIX MIPECTABICHUN)

BbInycKHUK Hay4uTCS:

* OMKCHIBATH CBOWCTBA TBEPHBIX, JKUAKHX, TIa3000pa3HbIX BEIIECTB, BBIACIAS HX
CYIIICCTBEHHbIE PU3HAKHY;

* XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHIO M CBOWCTBaM, YCTaHABJIMBATh
NPUYHHHO-CJICICTBCHHBIC CBS3U MEXK/Y JaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

* PacKpbIBaTh CMBICIT OCHOBHBIX XMMUYECKHUX TOHATHH «aToOM», «MOJICKYJIa», «XXUMHUUCCKUN
AJIEMEHT», «IPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBOY», «BAIICHTHOCTHY, HCIOIB3Ys 3HAKOBYIO
CHUCTEMY XHUMHU;

* U300pakaTh COCTAB MPOCTEHINNX BEIIECTB C MIOMOIIbI0 XUMUYECKUX (POPMYIT H CYIIIHOCTh
XUMHYECKHX PEAKIIUil ¢ TOMOIIBI0 XUMHUYECKUX YPaBHEHHIA,

* BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJISPHYEO M MOJSPHYIO MAcChl BEIECTB, a TaKKe
MacCOBYIO JIOJNIIO XHMHYECKOTO JJIEMEHTa B COCAMHEHHUSX JUIS OICHKH HMX MPAKTHYECKOM
3HAYMMOCTH;

* CPaBHUBATH 110 COCTABY OKCH/IbI, OCHOBAHUS, KMCJIOTHI, COJIH;

* KJITacCU(DUIIMPOBATH OKCHJIBI U OCHOBAHUS TI0 CBOMCTBAM, KUCJIOTHI M COJIU 110 COCTaBY;

* OMHKCHIBATH COCTAB, CBOMCTBA W 3HAa4YeHHE (B MPHUPOJEC U MPAKTHUECKOW IEATEIHHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPO/Ia U BOJAOPO/a;

* 1aBaTh CPAaBHUTEIBHYIO XapaKTEPUCTUKY XUMHUECKHX JJIEMEHTOB W BaXHEUIIHX
COCJIMHEHUH €CTECTBEHHBIX CEMEICTB IIETOYHBIX METAJUIOB M FAJIOTEHOB;

* [T0JIb30BAThCS JTA0OPATOPHBIM 000PYI0OBAHUEM M XMMHUYECKOM TTOCYIO0H;

* IPOBOJIUTh HECIIOXKHBIE XMMHUYECKHUE OMBITHI W HAOJIOJCHUS 32 U3MEHCHHUSMH CBOWCTB
BEIIECTB B MpOIECCE MX MPEBpAIIEHUI; COOJI0AaTh IMpaBHiIa TEXHUKH O€30MacHOCTH TPHU
NIPOBE/ICHUH HAOJIOJICHUI U OTIBITOB;

* pa3uyaTh OKCIEPUMEHTATBHO KHCIAOTBI M  MIENOYH, TOJB3YSICh HHIMKATOPaMHU;
0CO3HABaTh HEOOXOIUMOCTh COOJIIOJICHHUS Mep OE30MaCHOCTH MpPU OOpaIlleHUH C KUCIOTaMU U
IIeJI0YaMHU.

Buinycknux nonyuum 603mMoHMCHOCMb HAYUUMbCAL:

* 2PAMOMHO 0OPAWAMBCA C BEULECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOX0OUMOCHb COONIO0EHUSI NPABUTL IKOJIO2ULECKU Oe30NACHO20 NOBeOeHUs
8 OKpYdHcaloweli NPUPOOHOLL cpede,

* NOHUMAMb CMbICT U HE0OXO00UMOCMb COON00eHUss NPeOnuUcaHull, npeoiazaemvix 6
UHCMPYKYUAX NO UCNOTB308AHUIO TEKAPCME, CPEOCE ObIMOBOU XUMUU U OP.,

* UCNONb3086aMb  NPUOOPEemMENHble  KAlI0Yegble  KOMNEeMEHMHOCMU  NPpU  GbINOJIHEHUU
UCCIe008aMeNbCKUX NPOEKMO8 NO U3YYEHUI0 C8OUCME, CNOCOD08 NOIYYeHUs U PACNO3HABAHUS
sewecms;

* Pa36UBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOAb3Ysl Cpedcmea YCMHOU U
NUCbMEHHOU KOMMYHUKAYUYU npu pabome ¢ MeKCmamu Yy4eOHuKa u OONOIHUMENbHOU



JUMepamypotl, cnpagouHbIMU madIUyamu, NPOAGIAMb 20MOBHOCMb K VEANCEHUIO UHOU MOYKU
3penus npu 06CyHcOeHUU pe3yibmamos 8bINOJIHEeHHOU pabomol,

* 00bEKMUBHO OYeHUBamsb UHGOpMaAyulo 0 Bewecmeax U XUMUYECKUX npoyeccax,
KpUmMu4ecky OMmMHOCUMbCS K NCeB0OHAYUHOU UHDOpMayuu, HeooOpoCco8ecmHolU peKiame,
Kacaouwencs UCNOIb308aAHUsL PATUYHBIX 6EUJECS.

[lepuonnueckuii  3aKOH W NEPUOAMYECKAs  CUCTEMA  XMMHYECKUX  BJIEMEHTOB
. Y. MenneneeBa. CtpoeHue BeliecTna

BrIlyCKHHMK HayuuTCA:

* KJIacCU(UIUPOBATh XUMUYECKUE FJICMCHTHI Ha METAJUIbl, HEMETAJLIBI, DJIEMEHTBI, OKCH/IBI
U TUJIPOKCHUJIBI KOTOPBIX aM(OTEPHBI, U UHEPTHBIE 3JIEMEHTHI (Tra3bl) JUIsl OCO3HAHUS BaXKHOCTU
YHOPSAI0YCHHOCTU HAYYHBIX 3HAHUI;

* pacKpbIBaTh CMbICH epuoaudeckoro 3akona J[. . Menzaeneesa;

* OIIUCBIBATH U XapaKTEPHU30BATh TAOINYHYIO0 (POPMY EPUOANIECKON CHCTEMbl XUMUYIECKUX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX SIIEP M paclpelesieHue Yucia 3JIEKTPOHOB TIO
3JIEKTPOHHBIM CJIOSIM aTOMOB XHMMMUYECKHX 3JIEMEHTOB MAaJIbIX MEPUOAOB NEPUOJUYECKON
CHCTEMBI, a TAK)KE KaJIHs U KaJblus;

* pa3iyaTh BHUJBl XMMHYECKON CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HETOJISIPHYIO U METaJUTHYECKYIO;

* U300paXkaTh AJIEKTPOHHO-UOHHBIE (OPMYIIBI BEIIECTB, OOpPa30BaHHBIX XUMUYECKUMHU
CBSI3SIMU PA3HOTO BUJIA;

* BBISIBJISITh 3aBUCUMOCTbH CBOMCTB BELECTB OT CTPOEHHUSI MX KPUCTAUIMYECKUX PELIETOK:
MOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX, METAINTHYECKUX;

* XapaKTepU30BaTb XUMHUYECKHUE DSJIEMEHTBl M UX COCAMHEHUS Ha OCHOBE IOJIOKEHHS
AJIEMEHTOB B MIEPUOUYECKON CUCTEME U OCOOCHHOCTEHM CTPOCHUS UX aTOMOB;

* ONKUCHIBATh OCHOBHBIE 3Tanbl OTKpbITUA J[. V1. MeHeneeBbIM MepuoANYECKOro 3aKOHa U
MEePUOIUYECKON CHUCTEMBl XHUMHUYECKHUX DJJIEMEHTOB, JXHW3HHh M MHOTOOOPa3HYyI0 HAayIHYIO
JIEATEIBbHOCTh YUYEHOTO;

* XapaKTepU30BaTh HAyYHOE W MHPOBO33PEHUYECKOE 3HAYEHUE MEPUOJAMYECKOT0 3aKOHa U
MEPUOANYECKON CUCTEMBI XUMHUECKUX deMeHTOB [. . Menzaeneesa;

* OCO3HaBaTh HAYYHBIE OTKPBITHS KakK pe3yJbTaT JJIUTEIbHBIX HAOIIOJCHUMN, OIBITOB,
Hay4YHOM MOJIEMHKH, TPEOJOJIEHUS TPYIHOCTEN U COMHEHUH.

Buinycknux nonyuum 603moxicHocmsb Hayyumscsi:

* 0CO3HABAMb 3HAYEHUe MeopemuyecKux 3HAHUU Ol NPAKMUYecKou OesimelbHOCmu
yenogexa,

* ONUCHIBAMb U3YUEHHble 00BEKMbl KAK CUCEMbL, NPUMEHSASA I02UKY CUCIEMHO20 AHANU3d,

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NePUOOUHECKOL CUCmeMbl XUMUYECKUX
9/1eMeHmMOo8 015l 00bACHEHUs U NPEeOBUOEHUS C8OUICME KOHKPEMHbIX 8eUecms;

* pazeusams UHDOPMAYUOHHYIO KOMNEMEHMHOCb NOCPeOCmBOM YauyOlenHus 3HaAHUull 00
UCmMopuU CMaHo81eHUs XUMU4eckol HayKu, eé OCHOBHbIX NOHAMULL, NEPUOOULECKO20 3aKOHA KAK
00HO020 U3 BAJNCHEUUIUX 3AKOHO8 NPUPOObl, A MAK*Ce O COBPEMEHHLIX OO0CMUNCEHUAX HAYKU U
MexXHUKU.

MHoroo6pasue XuMH4YECKIX peaKuil

BoinyCKHHMK HAayunuTCA:

* OOBSICHATD CYTh XUMHYECKHUX MPOIECCOB M MX MPUHIIUITAATBLHOE OTINYHE OT (PU3UIECKUX;

* Ha3bIBaTh MIPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIUN;

* YCTAHABIIMBATh MPUHAJICKHOCTh XUMHYECKOW PEAKIMUA K OMNPEACIEHHOMY THITY II0
OJIHOMY W3 KJIacCCH(HMKAIMOHHBIX MPU3HAKOB: 1) MO YUCIy M COCTaBY MCXOJHBIX BEIIECTB H
MPOJIYKTOB PEaKIMU (peaKIuu COCIWHEHHUS, DPA3JI0KEHHUs, 3aMelleHuss u oOMeHa); 2) Mo
BBIJICJICHUIO WJIA TIOTJIOLIEHUIO TEIJIOTHI (PEaKlMH SK30TEPMUUYECKHE U SHIOTEpMHUYECKue); 3)
[0 W3MEHEHHUIO CTENeHeW OKHUCIEHUS XUMUYECKHUX OJJIEMEHTOB (PEaKIMH OKUCIUTEIbHO-
BOCCTaHOBUTEIIbHBIC); 4) 110 00paTUMOCTH Mpoliecca (peakluu 00paTUMbIE U HEOOpaTHUMBIE);



* Ha3bIBaTh ()aKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUUYECKUX PEaKIINN;

* Ha3bIBaTh (DAKTOPHI, BIUSIONIUE HA CMEIICHHE XUMUUECKOTO PABHOBECHSI;

* COCTaBJISITb YPABHEHHS BJCKTPOJIUTUYECKON JUCCOLMALMU KUCIOT, IIENOYel, COJeH;
MOJIHBIC M COKpAIIEHHBIE WOHHBIC YpPaBHEHHs PEaklUid OOMEHAa; YpaBHEHHSI OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI;

* MPOTHO3UPOBATh MPOIYKTHl XUMHUYECKHX peakiuil mo ¢Gopmysaam/Ha3BaHUSIM HCXOTHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIC BENIECTBA 110 ()OpMYyiaM/Ha3BaHUIM IPOTYKTOB PEaKIINU;

* COCTaBJISAITb YPAaBHEHHS PEAKIMK, COOTBETCTBYIOIIMX IOCICIOBATEIBHOCTH ((IICTIOYKE))
MpEeBpaIllCHU I HEOPraHMYECKUX BEIIECTB PA3JIMYHbBIX KJIACCOB;

* BBISIBJIITH B IIPOIECCE AKCIEPUMEHTA MNPHU3HAKU, CBUACTEIBCTBYIOIIME O MPOTEKAaHWUU
XUMHYECKON PEAKIIUY;

* IPUTOTOBJISITH PACTBOPHI C OMPEACIEHHON MAaCCOBOM J0JIe pacCTBOPEHHOTO BEIIECTBA;

* OINIPEACNIATh XapaKTep Cpeabl BOJHBIX PACTBOPOB KHUCIOT M UIEJOYEH MO HM3MEHEHUIO
OKpAaCKH MHJIUKATOPOB;

* MPOBOANTH KAYECTBEHHBIC PEAKIMH, MOATBEPXKIAIOIINE HaJUYHEe B BOJHBIX PacTBOpPAx
BEILIECTB OTACIbHBIX KATHOHOB M aHUOHOB.

Buinycknux noayuum 603mMoH#CHOCHb HAYYUMBCA

* cOCMagnAms MOAEKYIAPHble U NOJIHble UOHHbIE YPABHEHUS NO COKPAWEHHbIM UOHHbIM
VPABHEHUAM,

* NPUBOOUMDb NPUMEPDL PeaKyull, NOOMEEPIHCOAIOUUX CYULeCTNBOBAHUE B3AUMOCEAZU MENHCOY
OCHOBHbIMU KIIACCAMU HEOP2AHUYECKUX 8euecme,

* NPOCHO3UPOBAMb  Pe3VIbMambl  8030€UCMBUSL  PA3IUYHLIX (HAKMOPO8 HA U3MEHeHUe
CKOpPOCMU XUMUYECKOU PeaKyuu,

* NPOCHO3UPOBAMb  Pe3YIbMmambl  8030€UCMEUsL  PA3IUYHLIX  (DAKMOPO8 HA CcMeujeHue
XUMUYECKO20 PABHOBECUS.

MHuoroo6pasue BemecTB

BrinyckHHUK HAayuuTCA:

* ONPEACNATh NPUHAMJIECKHOCTh HEOPraHMYECKUX BEHIECTB K OJHOMY W3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIBI U HEMETAJUIbI, OKCU/IbI, OCHOBAHUSI, KHCIIOTHI, COJI;

* COCTaBIIATH (DOPMYIIBI BEIIECTB MO UX HA3BAHUSAM;

* OTIPEACINIATh BAJICHTHOCTD U CTEMEHb OKUCIIEHUS YJIEMEHTOB B BEIIECTBAX;

* COCTaBIATH (OPMYIIBI HEOPTraHMYECKHX COCAMHEHUW IO BAJICHTHOCTSIM U CTEMEHIM
OKHCIICHUS SJIEMEHTOB, a TAK)K€ 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHU U COJIEH;

* OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUsSI (U3MUYECKUX M XUMHYECKHUX CBOMCTB MPOCTHIX
BEIIECTB (METaNIOB M HEMETAIIOB) M HMX BBICHIMX OKCHAOB, OOpa30BaHHBIX JJIEMEHTAMU
BTOPOTO U TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIME XUMUYECKUE CBOMCTBA, XapaKTEPHBIC JUISI TPYI OKCUAOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OOIIME€ XHMHUYECKHE CBOWCTBA, XapaKTepHbIE I KaXAOr0 U3 KJIAcCcoB
HEOPraHWYECKUX BEIIECTB: KHUCJIOT OCHOBAHUM COJIEH;

* IPUBOJIUTh  MPUMEPHl  pPEAKUUU,  MOATBEPXKIAOIIMX  XHMHUYECKHE  CBOMCTBa
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* ONPEACNIATh BEIIECTBO-OKUCINUTENb W BEIIECTBO-BOCCTAHOBUTENh B OKHCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUSX;

* COCTaBIIATh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIA OallaHC (11 M3YyYEHHBIX PEAKIIHi) IO
MIPEIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOJUTH JTaOOPATOPHBIE OMBITHI, TTOJTBEPKIAIONINE XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

* IPOBOJIUTH J1a0OPATOPHBIE OIBITHI MO MOTYYEHUIO U COOMPAHHUIO ra3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KUCIOPO/a, YIJIEKUCIOrO ra3a, aMMHUaKa; COCTABJISATh YPABHEHHUSI COOTBETCTBYIOIIMX
peakiuii.



Buvinycknux nonyuum 603mMoHCHOCMb HAYUUMbCA:

* IPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA BeUjeCms HA OCHOBE UX COCMABA U CIPOEHUSL,

* NPOCHO3UPOBAMb ~ CNOCOOHOCMb — 8ewjecmed  NPOAGIAMb  OKUCIUMENbHbIe — UTU
B0CCMAHOBUMENbHBLE CEOLCMBA C YUEMOM CMeNneHell OKUCIEeHUSI DNEeMEHMO08, 8X00SUUX 6 €20
cocmas;

* BbIABIAMb CYUWECMBOBAHUE 2eHEMUYECKOU G3AUMOCEA3U MeHCOy Beuecmsam 8 psoy:
npocmoe 8ewecmen — OKCUO — 2UOPOKCUO — COTlb,

* Xapakmepuzo08amuv 0codvle C80UCMEA KOHYESHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIONM,

* IPUBOOUMb NPUMEPDL YPAGHEHU PEaKyUll, 1eHCaujux 8 0CHO8e NPOMbBIUIEHHBIX CNOCOD08
NOYYEHUsL AMMUAKA, CEPHOU KUCTOMbL, YYeYHA U CIMATU;

* onucevleamyv uzuyecKue U XUMuUYecKue npoyeccwvl, AGIAIOUWUECT YACMbIO KPY2080pOma
sewecms 8 npupooe;

* OP2aHU306b16AMb, NPOBOOUMb  YUEHUUECKUEe NPOeKmbl N0  UCCIeO08AHUIO  CBOUCE
8ewecms, UMEOWUX BAICHOE NPAKMUYLECKOE 3HAYECHUe.
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