AHHOTAIUs K padoyeit mporpamme nmo xumuu (8-9 kiaccol)

Pabowas mporpamma cocTaBieHa Ha OCHOBE MIpOrpaMMbl Kypca XHMMUH s 8-9 Kiaccos
0011e00pa30BaTEeNbHBIX YUPESKICHUN, OmyOnukoBaHHas u3natenscTBoM «lIpocBemenue» B 2013 romy
(COopHHK TTporpamMm Kypca XUMHH K yaeOHnKaMm Xxumuu aBTopoB [.E.Pyn3utuca, ®.I".®enpamana ns 8-9
KJsaccoB). Paboyast mporpamma 1o XUMHUH I OCHOBHOI IIKOJIBI COCTaBJI€HA Ha OCHOBE:

@OyHIaMEHTaJIBHOTO sI/Ipa coJiepaHus o01ero 00pa3oBaHus U B COOTBETCTBUH ¢ DeepatbHbIM
l'ocynapctBenHbIM  00pa3oBaTelbHBIM CTaHAApPTOM oOmiero oOpa3oBaHus (mpuka3 MwuHHCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010 1. Ne 1897);

OcHOBHBIE LeJTH U 32/1a4M, PeIlIaeMble B ITPoIecce O0yUeHUS:
obecrnieueHre CO3HATENFHOTO YCBOCHHSI YIAITUMUCS BAKHEUIITUX XUMHUYECKUX 3aKOHOB, TEOPUH, IIOHSATHH;
3HAKOMCTBO YYaIlIUXCS C METOAAMU XUMHUYECKOW HAYKH;
(dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHHUS, a TAK)KE MOHMMAHUS TOTO, YTO XMMHUYECKOE OOpa3oBaHHE —
00s13aTeNBHBIN ANEMEHT KYJIbTYpPbl, HEOOXOIUMBII KaXXIOMY YEJIOBEKY;
BOCIIUTAHHE TPYAOIIOOMS, HPABCTBEHHOCTH, OEPEKHOTO OTHOLIEHUS K TMPUPOJE, YBAKEHHS K
peoOpa3yroM BO3MOKHOCTSIM HayKH, TOHUMaHue MPUOPUTETa 00IIeYeIOBEYECKIX
LICHHOCTEH;
pPa3BUTUE MBILUICHUS YYalIUXCs, UX CAMOCTOSATEIBHOCTM M TBOPYECKOM AaKTUBHOCTH B OBJIQJICHUU
3HAHUSMH, 00yUeHUE pa3HOOOPA3HBIM BUIaM yUeOHOU JCSITSILHOCTH;
oOecrieueHre 3HAKOMCTBA C TJIABHBIMH HANpaBJICHUSAMH XHMH3allMd HAPOJHOTO XO3SMCTBa, C
BO3pACTAIOIINM 3HAaYEHUEM XUMHUHU B OKpYKaroeh JeHCTBUTEILHOCTH, CIIOCOOCTBOBAHUE K TIPEOIOJICHHUIO
xemooouw;
dbopMUpOBaHHE TMPAKTUYECKUX YMEHUW M HABBIKOB, HayanbHas NpodOpUEHTAIIMOHHAS TOATOTOBKA
y4anuxcs, HarpaBleHHas Ha o0ecredeHrne CO3HATeNIbHOTO BeIOOpa mpodeccu.

MeTtogo0ornueckoii 0CHOBOM OpraHu3alMi 0Oy4eHHUs MPU U3Y4YEHUU Kypca SBISETCS JIMYHOCTHO-
OpPUEHTUPOBAHHBIA JI€ATEIbHOCTHBIA IMOAXO/, CYIIHOCTb KOTOPOTO KpaTKo MOXET ObITh BbIpaK€Ha B
CIIENYIOIUX MOJIO0XKEHUIX:

MOCTPOEHHE O0Y4YEHUSI Ha BBICOKOM, HO IOCHJIBHOM JIJISl y4YaIllUuXCsl YPOBHE TPYIHOCTH, 00€CTIeUMBAIOILEM
YCBOCGHHME IpeaMeTa Ha 6a30BoM ypoBHE. CoOutto/iIeHHe Mephl TPYIHOCTH 00EeCTIeYMBAET HE MEXaHUUYECKOE,
a CO3HATEIbHOE YCBOEHHUE yUaIllUMUCS yueOHOro MaTepuara;

U3y4YeHHEe MaTepuaia ObICTPBIM, HO JOCTYIHBIM JJISl yYAIIUXCS TEMIIOM;

MOBBIIIEHUE Y/IETHHOTO Beca HABBIKOB 110 PEIIeHNI0 KOMOMHUPOBAHHBIX 33/1a4;

OCO3HAaHUE Y4YalllUMHUCS TpOIEcca y4YEHHUs, B TOM 4YHCIE CO3HATEIbHOE MCIIOJIb30BAHUE YMCTBEHHBIX
MIPUEMOB.

IIpu npaBuiIbHON oOpraHM3anuu Ipolecca oOyueHHs Ha BCEX J3Tamax Kypca MOXKHO J0OMThCA
MTOCTETIEHHOTO YMCTBEHHOT'O Pa3BUTHS yYallXcs, KOTOPOE, Ha HAIll B3TJISII, MOYKET MPOSIBIISTHCS:

B CHUCTEMHOCTH MBIIIJIEHUS, MO KOTOPBIM TOHHUMAETCSl €ro YINOPSJIOYEHHOCTh Ha IOCJIENI0BATEIbHO
YCIIOKHSIOINXCS YPOBHSX;

B YMEHMHM [TPOBOJUTH IIMPOKUNA IEPEHOC 3HAHUI Ha PELLIEHUE HOBBIX [T03HABATENIbHBIX 33/1a4;

B YMEHUH BBIJICISITH TJIABHOE, JIeNIaTh 0000IICHUS;

B 0oJiee palMOHAILHOM MBIIIJIEHUH, CAMOCTOSI TEIbHOCTH, JAKOHUYHOCTH.



TpeOoBaHusl K pe3yJibTaTaM U3YUYeHHUS Kypca:

IIpenmMeTHbIMH pe3yJbTATAMH OCBOCHMS BBITYCKHUKAMU OCHOBHOM IIKOJIBI MPOTpaMMbl MO XUMHUU
SBIISIIOTCSI:
1. B mo3HaBarenbpHOU cdepe:
* TaBaTh OTIPE/ICICHUS N3yYCHHBIX IOHATHI: BEIECTBO (XMMHUYECKHUI SJIEMEHT, aTOM, HOH, MOJIEKYJIa,
KpUCTAJIJINYECKasl pelieTKa, MPOCThIE U CII0XKHBIE BEIlleCTBA, XUMUYecKasi GopMyiia, OTHOCUTEIbHAs
aTOMHasi Macca, OTHOCUTEJIbHAs MOJIEKYJIsIpHAs Macca, OKCU/IbI, KUCIOThI, OCHOBAHUS, COJIN, UHIUKATOP,
MepUOANYEcKas CUCTEMAa XUMUYECKUX JIEMEHTOB
J.1.MenneneeBa, U30TOIbI, XUMUYECKAs CBSI3b, CTETICHb OKUCIICHUS, JIEKTPOJIHUT); XUMUYECKAs pEeaKIus
(XMMHUYECKOE ypaBHEHHE, TeHETUYECKas CBS3b, OKUCICHNE, BOCCTAHOBIICHHUE, HIICKTPOIUTHIECKAS
JMCCOLMAIS, HOHHBIE YpPaBHEHUS);
- HaOJIIOAATh U OMUCHIBAThH IEMOHCTPAIIMOHHBIE U CAMOCTOSTENILHO MPOBEACHHBIE SKCIIEPUMEHTHI, a TAKKE
XUMUYECKHE PEAKLIUH, TPOTEKAIOIINE B IIPUPOJIE, UCTIONB3YS U1l 3TOTO PYCCKUN S3bIK U S3BIK XUMUH;

OMUCHIBATh M pa3INy4aTh H3YUYEHHBbIE KIJIACCHI HEOPraHMYECKHX COCIUHEHHM, MPOCTHIE U CIOXHBIC
BEIIECTBA, XUMHUYECKHE PEAKIINH;
* KITacCH(pUIIMPOBATh U3YYEHHBIE OOBEKTHI U SBJICHUS;
* IENIaTh BBIBOJIBI M YMO3AKIIIOUEHHSI U3 HAOMIOACHUH, N3Y9EHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB [0 AHAJIIOTUHU CO CBOMCTBAMHU M3yUYCHHBIX;

CTPYKTYpUpPOBaTh HW3YYEHHBIH MaTepuanl ¥ XHUMHYECKYI0 HH(OpMAIUIO, MOJYyYCHHYIO W3 APYTUX

HUCTOYHUKOB;

MOJICIUPOBATh CTPOCHHUE AaTOMOB DJIEMEHTOB IEPBOTO — TPETHEr0 MEPHOJIOB (B paMKax H3yYSHHBIX
nonoxkeHuit Teopun  D. Pesepdopaa), ctpoeHne npocTenmx MOJIEKYI.
2. B 1eHHOCTHO-OpPHEHTALMOHHOM cdepe:

aHAJM3UPOBATh M OLIEHUBATH TOCIEACTBUS JUIS OKPYXAroIIeH cpeasl OBITOBOM M MPOU3BOICTBEHHOM
JeSITeIbHOCTH YEJIOBEKA, CBSI3aHHOM C rmepepaboTKOM BEIECTB.
3. B TpynoBoii cepe:
* IPOBOJINTh XUMHUECKHUI SKCIIEPUMEHT.
4. B cdepe O6e30nacHOCTH )KU3HEACSATETBHOCTH:
* OKa3bIBaTh MEPBYIO MOMOIIbh IPU OTPABJICHUSAX, OKOTAX U IPYTUX TPaBMax, CBSI3AHHBIX C BEIIECTBAMH H
71a00paTOPHBIM 000PYI0BAaHHEM.

MeTanpeaMeTHbIMHU Pe3yJabTATAMH OCBOCHUS BBITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTPaMMBI 110 XUMHH

SABJISIFOTCS:

- HCIIOJIB30BAHME YMEHHMM M HABBIKOB Pa3IUYHBIX BUJOB IIO3HABATEIBHOU NEATEIBHOCTH, IIPUMEHEHHE
OCHOBHBIX METOJIOB MO3HaHUS (CHCTEMHO-MH(POPMALMOHHBIA aHAIN3, MOACIUPOBAHUE) IS U3YUYEHUS
Pa3INYHBIX CTOPOH OKPY’KAOIIEH IEHCTBUTEIBHOCTH;

- HCHOJIb30BaHNE OCHOBHBIX MHTEIJIEKTYaJbHBIX onepaiuii: ¢ opMyIupoBaHHE TUIIOTE3, aHAJIU3 U CUHTE3,
cpaBHEHHE, OO0OOIIEHHE, CHUCTeMAaTU3allusl, BBIIBICHHWE MPUYMHHO-CIECICTBEHHBIX CBS3eH, IOUCK
aHaJIOTOB;

- YMEHHE TIeHEepUupoBaTh WJIEU U OINpEeAeNsATh CPEICTBA, HEOOXOAMMBIE IJII WX pealu3alud; yMEHHe
OTIpEeAEIATh LENU U 33aJaul JesTeIbHOCTH, BBIOMPATh CPEACTBA pealn3aluy 1eJId U IPUMEHATh UX Ha
[IPaKTHUKE;

— HCIIOJIb30BAaHHUE PA3JIMYHBIX UCTOYHUKOB JIJIS MTOJTyYSHUS XUMUYECKON MH(DOpMaIu.

JINYHOCTHBIMM Pe3yJIbTATAMH OCBOCHHS BBIIIYCKHHKAMHM OCHOBHOHM IIKOJIBI NPOTPaMMbI 110 XUMHUU
SIBJISIFOTCSL:

1) B IIGHHOCTHO-OPUCHTAIIMOHHOW Cjepe — UYyBCTBO TOPIOCTH 32 POCCHHCKYI0 XHMHUYECKYIO HayKy,
I'YMaHU3M, OTHOLIEHHE K TPYLY, LI€JIEYCTPEMIEHHOCTD;



2) B TPYIOBO# chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JalIbHEHIIIEH 00pa3oBaTeIbHON TPACKTOPHH;
3) B TO3HaBaTeNbHOW (KOTHUTHBHOW, WHTEIUICKTYaJIbHOH) cdepe — yMEHHE YIpPaBIATh CBOCH
MO3HABATENNbHOMN EATEIbHOCTHIO.

Opranuzanus npouecca o0y4eHus:

[Iporpamma paccunTana Ha 2 4yaca B HEJEIIO, BCero 68 4acoB, U3 HUX 2 yaca — pe3epB

B 8 knacce nenecooOpa3HO MPUMEHSATH MPH U3YYCHUH XUMHUHU WHAYKTUBHBIA TOIXOJI, XapaKTEPHBINA
JUId Hayajga WU3Yy4EHHs BCEX ECTECTBEHHBIX AMCHUUIIMH. TOJBKO OCHOBBIBASCh HAa HAKOILIEHHOM
(aKTOJIOTMUECKOM MaTepuasie, BO3MOXEH MOCTENEHHBIN mepexol K (OpMUPOBAHUIO JIOTUYECKHUX CBS3EH,
BBISIBIICHUIO OOIIMX 3aKOHOMEPHOCTEH W3y4aeMbIX sBIEeHUH. B Teuenume Bcero kypca oOyueHHs
IIPEyCMOTPEHO IPOBEACHUE NPAKTHUUECKUX W JIAOOpATOPHBIX 3aHATHM (B TOM YHCIIE U JIOMAILHEro
AKCIIEPUMEHTA), MPAKTUKYMOB 110 PELICHUIO 3a]1a4, 3a4€TOB U KOHTPOJIbHBIX PadoT.

Oprannsanus 1 pOpMbI KOHTPOJISA:
KonTposnb 3HaHUH, yMEHUH U HaBBIKOB YUYaIIUXCsl OCYIIECTBIISETCS B clIeayromux Gopmax:

e Texkymmii KOHTPOJIb — B (hopMe YCTHBIX M MHUCHBMEHHBIX OIPOCOB, WHAWBHIYAIBHBIX 3aJ[aHUN;
TeMaTUYEeCKH KOHTPOJIb — B (pOpPME NPAKTUYECKUX U KOHTPOJBbHBIX PaOOT, TECTOB; UTOIOBBIN
KOHTPOJIb — B ()OPME UTOTOBOM KOHTPOJIHHON pabOTHI IO KypCy HEOPTraHHUECKOW XHUMUHU.

Kputepun oneHok 3a ycTHbIe M MUCbMEHHBIE Pa00ThI (COOTBETCTBYIOT T'OCY1aPCTBEHHBIM
CTaHJapTaM):

"5" — BpICTaBJSAETCS, €CIM MPABUIHLHO BHITIOJHEHBI BCE 3aJaHHs B MOJHOM 00BEMe C COOI0IEHuEM
npaBuwi oopmiieHus paboTbl. OTCYTCTBYIOT OMIMOKM B XMMHYECKONW TEPMHUHOJOTHU. 3aaydl PEIICHBI
palMoOHAIBHBIMH CTIOCOOAMH.

"4" — BpICTaBIseTCS MPHU MPABUILHOM BBIIOJHEHMH OCHOBHOI'O YHCIA 3aJaHMi, JomyckaroTcs 1-2
HE3HAYUTEIIbHBIC OLTHOKH.

"3" — BBICTaBISIETCS B CiIy4ae MPAaBUIBLHOTO BHITIOJHEHHS HE MEHEE MOJOBHHBI U3 MPEII0KEHHBIX
3ananuil. [Ipu 3TOM 10mycKaroTCsl HECKOJIBKO HE3HAUNUTEIbHBIX OIIMOOK MK 12 rpyOble OmHOKH.

"2" — BBICTaBIIsIETCS, €ClIM paboTa He BBIIIOJIHEHA (OTCYTCTBYET) UJIH B CiIydae BBIIIOJHEHUs MeHee 1/3
U3 MPEATIOKEHHBIX 33JJaHUil MPU HATMYUU HECKOIBKHUX TPYOBIX OMIMOOK. HesHauumenvHulMu owudKamu
CUMTAIOTCS: OUIMOKN B TPUBHATBHBIX HA3BAHUAX BEIIECTB (KpoMe HauboJiee pacrpoCTpaHEHHBIX ), HETOYHOE
ykazanue npoaykroB OBP mpu nmpaBuiibHOM mojxoje; npomnyck kodd@uirenta B 0OMEHHBIX peakiusx,
HETPAaBWIIBHO YKa3aHHBIA KaTaau3aTop M T.I., T.€. OMIMOKH, KOTOPHIE YKa3bIBAIOT Ha HE3HAHWE YaCTHBIX
CBOMCTB BEIECTB MJIM BO3HUKAIOIINE IO HEBHUMATEIBHOCTH.

I pybvimu ownbKkamu CAUTAIOTCS TaKKHe, KOTOPhIe CBUIETEIHCTBYIOT O HE3HAHHH OCHOBHBIX 3aKOHOB
XVMHWHY, HalpuMep: HEBEPHOE COCTaBJICHHE (OPMYIN 1O BAJICHTHOCTH; HETPABHIIFHOC HAMMCAHUE XHM.
YpaBHEHHWI BCJEICTBHE HE3HAHWs CBOIMCTB JaHHOTO KJlacCa BEIIECTB; HEMPABWIIBHOE COCTaBJICHUE
3JIEKTPOHHOT0 OajaHca; He3HAHWE HOMEHKJIATYphl BEIECTB U JIp.

Kpurepun ouieHOK TeCTOBBIX 32/1aHUI:

"5" — BBICTaBIISIETCS, €CJIM MPABUIIBHO BBIMOTHEHO HE MeHee 90% 3amanuii

"4" — BBICTaBIISIETCS, €CIIH MPABUIIHHO BHIMOIHEHO OT 70% 10 89% 3amanuit

"3" — BBICTaBIISIETCS, €CIIH MPABUIIHHO BHIMOTHEHO OT 40% 10 69% 3amanuit

"2" — BBICTABIIICTCS, €CITH PabOTa HE BHIITOTHEHA (OTCYTCTBYET) WITH B CITydae BRITOTHEHUS MeHee 39%
3a7laHuil



Conep:xanue yueOHOro npeamera «Xumus 8 kjace»

Pa3nen 1. OCHOBHBIE IOHATHS XHMHUHU
(YpoBeHb aTOMHO-MOJIEKYJISIPHBIX MPeICTABJIECHMI)

[Ipenmer xumMun. XuMHs Kak 4acTh €CTECTBO3HaHUA. BelecTBa U ux cBoMcTBAa. METO/IbI ITO3HAHUS
B XUMHUHU: HaOIIOJeHue, dKcrepuMeHT. [Ipuémel 6e3omacHoi paboThl ¢ 00OpPYIOBAaHHEM M BEIIIECTBAMHU.
Crpoenue miamMeHu.

Uucteie BemectBa W cMmecd. CrmocoObl OYHMCTKHM BEIIECTB: OTCTaWBaHUE, (UILTPOBAHME,
BBIMIAPUBAHUE, Kpucmaiiuzayus, oucmuiiayus. DU3NUecKue M XUMHUYECKHE SBICHUSA. XHUMHUUYECKHUE
peakuuu. [Ipr3Haku XUMUYECKUX PEAKIMi U YCIOBUS BOSHUKHOBEHUS U TEUECHUS] XUMUYECKUX PEAKIIHI.

ATOMBI, MOJIEKYJIBI W HOHBbI. BellecTBa MOJIEKYJISIPHOTO U HEMOJEKYJSPHOIO CTPOCHMUS.
Kpucranmuueckue u amopdHubie BenectBa. Kpucrammmueckue penméTk: MOHHASI, aTOMHAs U MOJICKYJIIpHasl.
3aBUCHMOCTh CBOMCTB BEILIECTB OT THUIA KPUCTALTMYECKOM peméTku. [IpocTeie M CloKHBIE BEIIECTBA.
XUMHUYSCKUH 3JIeMEHT. MeTaibl 1 HeMeTaJuibl. ATOMHAas ¢aquHuIa Macchl. OTHOCHTEILHAS aTOMHAs Macca.
SI3pIK XUMuK. 3HAKM XUMMYCCKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEHICCTB. XHMUUCCKHC
dopmyibl. OTHOCHUTENBHAS MOJICKYJISIpHAsS Macca. KauecTBEHHBIM M KOJUYECTBEHHBIM COCTAaB BENICCTBA.
Brruncnenus no xumuueckuM opmynaM. MaccoBas 1071 XMMHUYECKOTO 3JIEMEHTA B CJI0KHOM BEIECTBE.

BanentHocTte xuMuueckux dijaemMeHTOB. OrpeiesieHHe BAJICHTHOCTH JJIEMEHTOB MO (dopmyre
OuHapHbIX coequHeHui. CocTaBieHne XUMUUECKUX POopMyT OMHAPHBIX COSAMHEHUN TTO0 BaJIECHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YU€HHE. 3aKOH COXPAaHEHHs MacChl BemiecTB. JKu3Hb U aesareasHocTs M. B.
JloMoHOCcOBa. Xumuyeckue ypaBHEeHHS. TUIIBI XUMUYECKUX PEAKLIUM.

Kucnopon. Haxoxnenue B npupoae. Ilonyuenue kucinopoaa B 1a00paTopuu ¥ MPOMBIIIJIEHHOCTH.
dusznueckue W XUMHUYECKHE CcBoMcTBa Kkuciopona. [openme. Oxcuawl. IlpumeHeHue Kuciopona.
KpyroBopor kucinopona B mpupozge. O30H, amioTponus Kuciopoja. Bo3zmyx u ero cocras. 3ammra
aTMoc(hepHOro BO3/lyXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenue B mpupoze. I[lomydenue Bojgopoaa B JIa0OpaTOpUU U MPOMBIIIUICHHOCTH.
duznyeckne 1 XUMHUYECKUE CBOMCTBA BoJoposa. Bogopon — BoccranoBuTeNnb. Mepbl 6€30MacHOCTH MTpU
pabote ¢ Bogopoaom. [Ipumenenne Bogopoa.

Bona. Metojibl onpeiesieHust COCTaBa BOJIbl — aHAIN3 U cuHTe3. dusnueckre cBoiicTBa Bobl. Boaa
B IIPUPOJIE U CTIOCOOBI €€ OUUCTKHU. Adpallusl BoJsl. XMMHYECKHe CBOICTBa Bojbl. [IpuMenenue Boabl. Boga
— pacTtBOopuTENb. PacTBOpUMOCTH BEenIecTB B BoAe. MaccoBasi 10J11 paCTBOPEHHOTO BEIIECTBA.

KonuuectBeHnble oTHOmeHuss B xumuu. KonnuectBo BemectBa. Monb. Monsipast macca. 3akoH
ABorajipo. MounspHsiif 006EM Ta30B. OTHOCUTENBbHAS IIOTHOCTH Ta30B. OOBEMHBIE OTHOILIEHUS TA30B MPHU
XUMUYECKUX PEAKIUAX.

Bakneiime kmaccel HeOpraHudeckux coequHeHni. Okcuapl: coctaB, knaccudukaius. OCHOBHbIE U
KUCIOTHBIE OKcuiabl. Homenkiarypa okcuaoB. dusnueckue M XUMHUYECKUE CBOMCTBA, IOJYYEHHE M
MPUMEHEHUE OKCUIOB.

Iunpokcunel. Knaccudpukanus ruapokcuaoB. OcHoBanus. Cocrta. Ll[énoun u HepacTBOpUMBIE
ocHoBaHMs. HoMeHknaTypa. @uznueckue 1 XMMHUECKUE CBOMCTBA OCHOBaHU. Peakuus HenTpanu3anuu.
[TonydyeHnue u npuMeHeHNe OCHOBaHUM. AM(pOTEpHBIE OKCUABI U THIPOKCUIBIL.

Kucnotsl. Cocra. Knaccudukanus. Homenkinarypa. @usndeckne 1 XUMHYECKHAE CBOMCTBA KUCIIOT.
BrITeCHUTENBHBIN psAJT METAIIIOB.

Comu. CocraB. Knaccupukanus. Homenknarypa. dusnueckue cBoicTBa cosieil. PactBopuMocTh
cojeil B Bojie. XuMuueckue cBoiicta coseil. CriocoObl mosTyueHus cosieil.

[Ipumenenune conei. I'eHeTnueckas CBs3b MEXAY OCHOBHBIMM KJIACCAMU HEOPraHUYECKUX

COCIUHCHMH.



Pasznen 2. [lepuoguueckuii 3aK0H U NMePUOAUYECKAS] CUCTEMAa XUMHYECKHUX 3JIEMEHTOB
. 1. MenpgeneeBa. CTpoeHue atoma

[lepBoHayaIbHBIE MONBITKU KJIACCU(PHUKAIIMA XUMHUECKUX 3JIEMEHTOB. [IoHATHE 0 TpynIax cXoIHbIX
2JIEMEHTOB. EcTecTBEHHBIE CEMEICTBA IEIOYHBIX METAUIOB U FaJOreHOB. biaropoansle rassl.

[Tepuonnueckuii 3akon JI. M. Menneneesa. Ilepuonnueckas cucremMa Kak €CTECTBEHHOHAYYHas
KJ1accu(UKaLMsl XUMHUUECKUX AJIeMEHTOB. Tabnauunas popMa npeacTaBieHus KI1acCuPUKAITMA XUMAYECKUX
anemeHToB. CTpykTypa Tadnumbl «l[leprogndeckast cuctema xumudeckux snementos [[. . MenneneeBay
(xopotkast popma): A- u b- rpynmsl, nepuonasl. Pu3ndyeckuil CMBICT MOPSAKOBOTO 3JIEMEHTa, HOMEpa
nepuo/ia, Homepa rpynmnsl (1)1 3J1€MEHTOB A-TpyIiil).

Crpoenne aToMa: sSiApo U AIIEKTpOHHas 06osiouka. CocTaB aTOMHBIX siiep: MPOTOHBI U HEHTPOHBI.
W3otonbl. 3apsa aTOMHOro sApa, MacCoOBOE 4YMCIO, OTHOCHTENIbHAas aroMmHas Macca. CoBpeMeHHas
(bopMyIMpOBKa MOHATUS «XUMHUYECKHH 3IIEMEHTY.

OnexkTpoHHas 000JI0YKa aTOMa: MOHATHE OO0 PHEPreTHUECKOM YPOBHE (DJIEKTPOHHOM CIIOE), €ro
€MKOCTH. 3arojHEHHE D3JIEKTPOHHBIX CJIOEB y aTOMOB 3JEMEHTOB IIEPBOIO - TPETHETO IEPUOJIOB.
CoBpemeHHas (OpMYIHPOBKA MEPHOIUUECKOTO 3aKOHA.

3HaueHue nepuojauyeckoro 3akoHa. Hayunsle noctwxkenus . M. MenpaeneeBa: ucnpaBieHue
OTHOCHUTEJIbHBIX aTOMHBIX Macc, IPEJICKa3aHHe CYLIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB, NEPECTaHOBKU
XMMHMUYECKHX 3JIEMEHTOB B Iepuoaudeckon cucreme. XKuznp u gesrensnocts [1. . Menneneesa.

Pasznea 3. Ctpoenue BemecTBa

ONEeKTPOOTPULATEIBHOCTh XMMHMUYECKUX JIEMEHTOB. (CHOBHBIE BHJIBI
KOBaJICHTHAsI HENOJIIpHAsl, KOBAJICHTHAsI ITOJIIpHAsi, HIOHHAs. BaleHTHOCTB 3JIEMEHTOB B CBETE 3JIEKTPOHHON
teopun. Crenens okuciaenus. [Ipasuia onpeneneHns cTeneHu OKUCIEHHUS 2JIEMEHTOB.

XAMHYECKOU CBSI3U:

Pacnpeneueﬂne y‘leﬁHbIX qacoB I10 pasaejiaM nmporpamMmm.

Ne Paznennsl nporpaMmMbl KoaudecTBO KoanuecTBo KoaundecTBO
n/n 4acoB KOHTPOJIBHBIX | MPAKTHYECKUX
pabort padoTt
1 OCHOBHBIE TTOHSITHSA XUMHHU 52 3 6
(YpOBEHb aTOMHO — MOJIEKYJISIPHBIX
MIPEJCTaBICHUI)
2 [lepuoanueckuii 3aKoH 1 7 - -
nepuonyIecKas cuctemMa
XUMHYECKHX 31eMeHTOB [I. 1.
MenaeneeBa. CTpoeHue aToMa
3 CrpoeHue BeniecTna. 7 1 -
HTOTO 68 4 6

Conep:xkanue yueOHOro npeamera « XumMus 9 kiace».

Pa3znen 1. MHoroo0pa3ue XuMH4YeCKHX peaKIui

Krnaccudukanys XuMUUECKUX peakiuil: peakiiui COeIUHEHUs, Pa3JIoKEeHUs, 3aMelleHusl, OOMeHa.
OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakuuhd. OKHUCINUTENb, BOCCTAHOBHUTEIND, IPOLECCHl OKUCICHUS H
BoccTaHOBJIEHUA. COCTaBIIEHHE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C IOMOIIBIO
METO/a MIEKTPOHHOTO OanaHca.

TennoBele 3G ¢GexTsl XMMHUYECKUX peakiuil. DK30TepMUYECKHEe U SHIOTEPMUYECKHE DPEaKLUU.
Tepmoxumuueckue ypaBHeHUs. Pacuérel 10 TEPMOXUMHUUYECKUM YPAaBHEHHUSIM.



CkopocTh XUMHUYECKUX peakuuid. DakTopbl, BIMSAIOLIME HAa CKOPOCTh XMMHMUYECKHUX PEAKIUil.
[lepBoHavabHOE MPEACTABICHUE O KaTaJIU3E.

O6parumbie peaknun. [ToHATHE 0 XMMHUYECKOM PAaBHOBECHH.

XUMHYECKUE PEAKIIMU B BOJHBIX PACTBOpaX. DJIEKTPOIUTHI U HEANeKTpoauThl. Monbl. Katnons! u
aHWOHBL. [ uopamuas meopusi pacmeopos. INEKTPOIUTHUECKAs JUCCOLUALUSA KUCIOT, OCHOBAaHUH U COJIEH.
Cnalble ¥ cuibHBIE 1eKTpoauThl. CTeneHb aucconuannu. Peakunm moHHOro oOMeHa. Y CIIOBHS T€UEHUS
peakinuii MOHHOro oOMeHa /a0 KOHIA. XHWMHYECKHE CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COCIMHEHUI B CBETE TMPEACTAaBICHUH 00 JIIGKTPOIUTUYCCKON JHUCCOIMANMA W  OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuusx. [lonamue o cuoponusze coieil.

Pa3zgen 2. MHoroo0pasue BemecTn

Hewmeramnsl. ["anorenst. [lonoxeHnne B nepruogndecKoi CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOEHUE
ux aroMoB. Haxoxzaenue B mpupoge. Pusnueckue U1 XMMUYECKHE CBOMCTBA rajoreHoB. CpaBHUTEIbHAA
XapaKTEepUCTHKa rajnoreHoB. [lonmydyeHue m npuMeHeHue rajaoreHoB. Xjop. dusnueckue M XUMHUECKUE
cBoiictBa xJiopa. [Ipumenenue xiopa. XnopoBogopoa. Pusnueckue cpoiicTBa. I[lomydenue. ConsiHas
kucnora u e€ conu. KauecTBeHHas peakius Ha XJIOpUI-UOHBI. PacriozHaBaHue XJIOpUAOB, OPOMMIIOB,
HOJIUJIOB.

Kucnopon u cepa. [lonoxenue B nepuogu4ecKoil CUCTEME XUMHUUYECKUX 3JIEMEHTOB, CTPOCHUE HUX
atoMoB. Cepa. Asnorponusi ceppl. dusnueckue M XUMHUYECKHe cBoiicTBa. HaxoxneHue B mnpupone.
[Ipumenenue cepsl. CepoBogopon. CepoBojoponHas kuciora u €€ conu. KauecTBeHHast peakius Ha
cynbhua-uousl. Oxcua cepsl (IV). @usnueckue u xumudeckue cBoicTpa. [Ipumenenue. CepHuCTas KUCIOTA
u e¢ comu. KauecrBenHas peakuus Ha cyinbGutHoHbl. Okcup cepbl (IV). CepHas kuciota. XuMHUECKHC
CBOWCTBa pa30aBICHHON W KOHLUEHTPUPOBAHHON CEpHOU KHUCIOTHL. KauecTBeHHas peakiusi Ha Cyiabgar-
MOHbl. XMUMHMUYECKHUE PEAKIUH, JIKALIUE B OCHOBE IOJIyYEHUS CEPHON KHUCIOTHl B IPOMBIIIJIEHHOCTH.
IIpuMeHeHne cepHOU KUCIOTHI.

A3zoTr u Qocdop. IlonoxxeHne B MepuOAUYECKON cHCTEME XMMUYECKUX 3JIEMEHTOB, CTPOCHHE UX
aToMOB. A30T, QU3MYECKHE U XMMUUYECKHE CBOWCTBA, MOJIy4eHHE W TpuMeHeHue. KpyroBopor azora B
npupoae. AMMuak. dusnueckue M XMMHUYECKHE CBOMCTBA amMMMaka, HoiydeHue, npumeHenue. Conu
aMMOHUs. A30THas KHCIOTa U €€ cBoiicTBa. OKHUCIHMTENIbHBIE CBOMCTBA a30THOM KHUCIOTHL [lomyuenue
a30THOM KUCJIOTHI B TaOOpaTopuu. XUMUUECKHE PEaKIiH, JIe)KAIMEB OCHOBE MOJIyYE€HUS a30THON KHUCIIOTHI
B IIpOMbINUIeHHOCTH. [Ipumenenne a30THON KucaoThl. Coy a30THON KUCIIOTH M MX IPUMEHEHUE. A30THBIE
ynoopeHus.

®ocdop. Amnorponus gochopa. Puznueckue U XumMuueckue cBoicta ocdopa. Okeun pochopa
(V). ®ochopnas xucnora u e€ conu. ocopHble yaoOpeHHsL.

VYrnepon u kpemuuil. [lonoxxenre B nepuoanyeckoi cucTeMe XUMHUYECKHUX 3JIEMEHTOB, CTPOEHHE UX
aToMOB. Yrnepoa. Amnotponus yriaepoaa. dusndeckue u XUMHUYECKHE CBOMCTBa yriepona. AacopOums.
YrapHslii ra3, CBOHCTBa U (PU3HOJIOTHYECKOE JEHCTBIE HA OPTaHU3M. YTJICKUCIBIN ra3. YTOIbHAS KUCIOTa
u e€ conu. KauecTBeHHast peakius Ha KapOOHAT-HOHBI.

Kpyrosopor yriepona B npupone. Opranndeckue COeIMHEHHs YIiIepoaa.

Kpemuuii. Oxcun kpemuus (1V). Kpemuuesas kucnora u e€ conu. Cmexno. Llemenm.

Mertamnbl. [TonoxeHue MeTanioB B NEPUOAUIECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE UX
aToMoB. Meramnueckass cBA3b. Dusnueckue CBOWCTBA METAJUIOB. PsJ aKTUBHOCTH METaJIOB
(PMEKTPOXUMHUYECKUIA Psi/i HANPSDKEHUH MeTauioB). XUMHUYECKHE CBOMCTBA MeTayuioB. OOmHMe CrocoObl
nostyueHusi MetayioB. CrijiaBbl METAJUIOB.

[llenounbie MeTamibl. [lonokeHNE MIETOUYHBIX METAIIJIOB B MEPUOJIUYECKON CUCTEME, CTPOCHUE UX
atomoB. Haxoxnenue B npupoje. Puznueckre 1 XMuMUYECKHUE CBOMCTBA 1IEJI0UHbIX MeTaioB. [I[pumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.



[[lenouno3emenpHble MeTauibl. [loJIOKEHHE MIETOYHO3EMENBHBIX METAIOB B MEPUOAMYECKON
cUCTEME, CTpOeHHE UX aToMoB. Haxoxaenue B npupoae. Maruuii v Kanbui, UX BaXKHEHUILINE COCUHEHUS.
JKécTkoCcTh BOJIBI M CTTIOCOOBI €€ yCTpaHEHUS.

Amomunuil. [lonoxeHne aqtoMUHNA B IEPUOJUYECKON CUCTEME, CTPOCHUE ero atoMa. Haxoxnenue
B npupojie. Puznyeckue U XUMHUYECKUE CBOMCTBa amoMuHus. [IpumeHenune amomunus. AMPOTEPHOCTH
OKCHJIA ¥ TUJIPOKCUA ATTFOMUHUS.

Keneszo. [lonoxenue xene3a B NEPUOJMYECKOM CUCTEME, CTpoeHUE ero aroma. HaxoxaeHue B
npupoae. dusnueckue M XUMUYECKHE CBOMCTBA jKeje3a. BaxHeHIInMe COeOUHEHMS >Keje3a: OKCHUIbL,
ruapokcubl ¥ conu xenesa (1) u sxenesa (I11). KauecTBenHble peakiiuu Ha HOHBI Fe?* u Fed*.

Pa3nen 3. Kparkuii 0030p BajkHellIIMX OPraHn4YecKnX BellecTB

IIpeamer oprannyeckoi xumMun. Heopranmdeckue 1 OpraHu4ecKue COeJUHEHUs. Y IIIepo — OCHOBA
KU3HU Ha 3emiie. OcOOEHHOCTH CTPOSHMS aTOMA YIJIepo/ia B OPraHMYECKUX COCMHEHUSX.

VYrneBonopossl. [IpeaenbHble (HachIIEHHbBIE) YIIIEBOIOPOAbl. MeTaH, 3TaH, IponaH — IpocTeiline
MPEJCTaBUTENN TPEACTBHBIX YIriIeBo10po10B. CTpyKTypHBIE (POPMYIIBI yriaeBoAopoaoB. ['oMomornueckuit
pAl TpenenbHbIX YriaeBOJAOponoB. ['omoisiorn. Puznyeckne M XHWMHYECKHE CBOMCTBA MPEIEIbHBIX
yrieBooponoB. Peakunuu ropenus u 3amenienus. HaxoxxneHue B npupoJe NPeaesIbHBIX YIIIEBOJOPOIO0B.
IIpumeHeHne meTana.

HenpenenbHble (HEHACHIIIIEHHBIE) YIIIEBOAOPO/Ibl. DTUICHOBBIN psijl HENIPEIEIbHbIX YTIEBOA0POI0B.
Ortunen. PU3nvecKkre 1 XUMUYECKUE CBOMCTBA dTWIeHA. Peakius npucoequnenns. KauecTBeHHbIE peakuiuu
Ha sTuieH. Peaknusa nonmumepusanuu. [lommatunen. [lpumenenue stuiiena.

ALEeTUIICHOBBIN PsIll HENIPENEIBHBIX YII€BO10poA0B. AneruineH. CpolicTBa aneruieHa. [Ipumenenue

alleTUJICHA.
[TpousBognepie  yrieBogopoaoB. KpaTkuii  0030p OpraHM4ecKMX  COEIUHEHUIL:
OJTHOATOMHBIE CIUPTHI (METaHOJ, 3TAHOJ), MHOTOATOMHbBIE CHHPTHl (ITHICHIJIMKOJb, TIJHUIEPHUH),

KapOOHOBBIE KHUCIIOTHI (MypaBbUHAsI, YKCYCHasI), CIIO’KHBIE 3(UPBI, )KUPBI, YIIIeBOAbI (ITIFOKO3a, caxaposa,
Kpaxmall, [eJUTI0J103a), aMUHOKUCIIOTHI, Oenku. Poib OenkoB B opraHusme.

[ToHaTHEe O BBICOKOMOJEKYISIpHBIX BemiecTBaXx. CTpyKTypa NOJIMMEPOB: MOHOMEp, HOJIUMED,
CTPYKTYPHOE 3BE€HO, CTEIEHb NoJIMMepu3auu. [lonusTiies, noaunponusieH, NoJIuBUHIIXJIOPUA.

Pacnpenenenne yueOHbIX 4acoOB MO pa3/iesiaM MPOrpaMm.

Ne Pa3zaesanl nporpamMmmel KoanuectBo | KosmmuectBo KoanuectBo
n/n 4acoB KOHTPOJIbHBIX | MPAKTHYECKUX
pador pador
1 MHoroo0pa3ue XuMHYECKUX 17 2 2
peaKkuuit
2 MHoroo0pasue BemecTB 43 3 5
3 Kpatkwuii 0030p BaKHEUIIIHX 8 1
OpraHMYECKUX BEIIECTB
UTOTO 68 6 7

TpedoBaHus K pe3yJibTaTaM 00y4YeHUsl

y‘laMMECll 00J1JICHBL 3HAMb:

° XUMHMYCCKYI0 CUMBOJIMKY . 3HAKH XUMHUYCCKHX 3JICMCHTOB, q)OpMan)I XUMHWYCCKHNX BCIICCTB,

° Ba)KHEHIIINE XUMUYCCKUE ITOHITHS: XUMUYCCKHUHI QJICMCHT, aTOM, MOJICKYJId, OTHOCUTCIJIbHAA U MOJICKYJIApHAaA
MacCChbl, HOH, XUMHUYCCKasA CBsA3b, BCIICCTBO, Knaccn(bmcam/m BCHICCTB, MOJIb, MOJIIpHAadA Macca, MOHSIpHBIﬁ
06’BCM, XUMUYCCKas peaKnus, KJ'IaCCI/I(l)I/IKaI_[I/ISI peaKHI/Iﬁ;

° OCHOBHBIC 3aKOHBI XUMHUU: COXPAHCHUC MACCHI BEUICCTB, TIOCTOAHCTBO COCTABA, HCpI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH.



moJioskeHue MetauioB u Hemetawios B I[1C JI.W. Mennaeneesa; oouue Gu3nIecKre ¥ XUMUIECKUE CBOWCTBA
METAJIJIOB U OCHOBHBIC CIIOCOOBI MX ITOJTyYCHUS; OCHOBHEIC CBOMCTBA M IPUMEHEHHE BAXKHEHIIINX COCTUHCHHHA
LIEJOYHBIX U HIEIOYHO3EMENbHBIX METAJUIOB; aJJIOMUHNUS; KAUECTBCHHBIC PEAKIINK HA BaXKHEHIIINE KATUOHBI U
AHWOHBI.

MPUYUHBI MHOTO0Opa3us YTICPOJHBIX COCIUHEHMI (M30MEpHIO); BUABI CBs3CH (OIWHAPHYIO, JIBONHYIO,
TPOWHYI0); BaKHEHIINE (YHKIIMOHAIBHBIC TPYIIBl OPraHUYEeCKHX BEIICCTB, HOMEHKJIATYPY OCHOBHBIX
MpeACTaBUTENCH IPYII OPTaHUUYECKUX BEIECTB;

CTPOCHHE, CBOMCTBa M TPAKTUYECKOE 3HAYCHUE MeETaHa, OTHUIICHA, alleTWIeHa, OJHOATOMHBIX U
MHOTOQTOMHBIX CHHPTOB, U YKCYCHOH KHCIIOTBHI; TIOHATHE O CIIOKHBIX d(Upax, aMHHOKHCIOTaX, OeNKax u
YIIACBOJIAX; PEAKIIHSIX ITCPUPUKAIUY, TOTUMEPU3ALIUU U MOJTUKOHICHCAIUH.

Honoxcnvt ymeman:
HA3bIBAaTh: XMMHWYECKHE  JJIEMEHTHI, COEAMHEHHUS MW3YYEHHBIX KJIAcCOB; H3yU€HHBIE BEIIECTBA II0
«TPUBHAIIBHOW» W MEKIYHApOIHON HOMEHKIIATYpE;
00BSCHATH: PU3MUYECKHI CMBICT aTOMHOTO (IIOPSIHOTO) HOMEpPa XUMHUYECKOTO JIEMEHTa, HOMEP TPYIIIBl H
[epUo/ia, K KOTOPBIM AJIEMEHT MPUHAAJIEKUT B nepuoandeckoi cucreme J.J11.MeHaeneeBa: 3aKOHOMEPHOCTU
M3MEHEHUS CBOMCTB 2JEMEHTOB B IpeleNax MaJbIX MEPHOAOB U TNIABHBIX IPYMI; 3aBUCHMOCTH CBOMCTB
BEIIECTB OT WX COCTaBa M CTPOCHUS; MPUPOIY XUMUIECKOU CBS3H (MOHHOHN, KOBAICHTHON, METAILTHYECKOM );
poiab XuMHH B (OPMHPOBAHHHM COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MHUpA, B MPaKTHYECKOMH
JEeSTeHOCTH JIFOJIEH U CaMOro yuYeHHKa
XapaKTepu30BaTh: XHMHUYECKHE BJIEMEHTH! (OT BOJOPOAA N0 KalbLMs) HA OCHOBE MX IIOJIOKCHHS B
nepuoandeckoit cucreme JI.M.MeHneneeBa 1 0COOCHHOCTEH CTPOCHHSI MX aTOMOB; CBSI3b MEXJIy COCTABOM,
CTPOCHUEM U CBOMCTBaAMU B€IICCTB, XUMHUYCCKHEC CBOMCTBa OCHOBHBIX KJIAacCOB HCOPraHM4CCKHUX BCUICCTB,
CBOMCTBa KJIaCCOB XMMHMYECKHX 3JEMEHTOB (METayUIOB), TPYNI XHUMHYECKUX 3JIEMEHTOB (IIEOYHBIX U
OICT0YHO3C€MEIIBHBIX MCTAJIJIOB, FZUIOFCHOB) M BaOXHEUIINX XMMHYECKHUX DJIEMEHTOB (aJHOMI/IHI/IH, Keie3a,
cephl, a3oTa, hocdopa, yriepoia ¥ KPeMHHUS) B CBETE U3yUSHHBIX TEOPHUH;
onpeneasATh: COCTAaB BeHIeCTB MO (opMynaM, MNPUHAAJICKHOCTh BEIIECTB K OINpPECIICHHOMY Kiaccy
COEIMHEHNH, THITBI XHMUYECKUX PEaKLIi, BAICHTHOCTD U CTENIEHb OKUCIICHUS 2JIEMEHTA B COETMHEHUSX, THI
XUMHUYECKOM CBS3U B COOTHOIICHUAX
COCTABJATH: (OPMYJIBI HEOPraHUYECKUX COCIUHEHUH H3YYEHHBIX KJIACCOB; CXEMBbl CTPOCHHS aTOMOB
niepBbIX 20 anmeMeHToB nepuoanyeckoi cuctemsl [[.J1.MenneneeBa, ypaBHEHUSI XUMHUUECKUX pEaKInii;
o0palaTbesi: ¢ XMMUYECKOW OCYJ0M U J1a00paTOpHBIM 000py10BaHUEM;
pacno3HaBaTh ONBITHBIM ITyT€M: KHCJIOPOJ, BOJOPOJ, YIJIEKUCIBIM Ta3, pacTBOPHI KHUCJIOT W INEIOYEH;
Ba)KHEHININE KATHOHBI U aHUOHBI;
BBIYHCJSITH: MAaCCOBYIO JIOJI0 XUMHYECKOTO AJIEMEHTA 10 (hopMYyJie COeIMHEHNS; MACCOBYIO JIOJIO BEIIECTBA
B PacTBOPE; KOJIMUECTBA BEIIECTBA, 00BEM UM MACCY 110 KOJIMYECTBY BEIIECTBA, 00bEMY HIT MacCe peareHTOB
WA IIPOJYKTOB PEAKIIUH.
AaBaTh onpeJejieHHs M MPUMEHSATH cjelyloliie MOHATHUS: CIUIAaBbl, KOPPO3HUS METAIIOB, TEPEXOIHbIE
3JIEMEHTHI, aM(pOTEPHOCTH;
pemaTh pacyeTHHIE 33/1a4M C UCTIOIb30BAaHUEM BaXKHEUIIINX MOHATHI.
Pa3bICHATH HA MPHUMepPax NPUYMHBI MHOTO00pa3Hs OPraHUYECKHX BEIECTB, MAaTepHAIbHOE €IWHCTBO U
B3aUMOCBA3b OPIraHNMYCCKUX BECICCTB, IPUYIYNHHO-CIICACTBEHHYIO 3aBUCUMOCTB MCXKY COCTaBOM, CTPOCHHUEM,
CBOMCTBaMHU M NMPAKTUYECKUM HCIOIb30BAHUEM BEILECTB;
COCTaBJIATh YPAaBHCHHA XHUMHUYCCKUX peaKHI/Iﬁ TMOATBECPIKAAOIIUX CBOMCTBA HN3YUYCHHBIX OPTaHUYCCKHUX
BEIIECTB, UX TEHETUYECKYIO CBA3b;
BBIIIOJIHATH OOO3HAYEHHBLIE B mnmporpaMmMe OKCIEPUMEHTBI MW PpacCliO3HABaThb Ba)KHEHIIIE OpraHnuvycCKue
BEIIECTBA.
nPO6OOUmb CAMOCTOSTEIILHBIN TOMCK XUMHUYECKONH HH(POPMALIUH C UCTIOIB30BAHUEM PA3IMYHBIX HCTOYHUKOB
(HayyHO-TIONYJISIPHBIX H3JaHWH, KOMIIBIOTEpHBIX 0a3 [aHHBIX, pecypcoB MHTepHeTa); HCHONB30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTUH AJIs1 00pabOTKU U Mepesadydl XMMUYecKOr MH(opMamy U ee IpeAcTaBIeHUS B
pa3nu4HBIX GopMax.



Yuauuecs 10JKHbI HCTIOJIb30BATH NMPUOOPETEHHBbIE 3HAHUS M YMEHHSI B MPAKTHYECKOH /IesiTeJIbHOCTH
W MIOBCETHEBHOM *KH3HM JIJISI:
*  0e3omacHOro OOpaIIeHus ¢ BEMeCTBAMHU U MaTeprajIaMu;
*  3KOJIOTUYECKH TPaMOTHOTO MOBEICHUS B OKPYIKAIOIICH CPE/IE;
* OICHKH BIMSHHUS XHMHYECKOTO 3arpsi3HEHUs OKpYKalolied cpelbl Ha OpraHu3M denoBeka; [

KPUTHYCCKOH OIEHKU MH(OPMAIIUY O BEIIECTBAX, UCIOIb3YEMbIX B ObITy; I  MPUTOTOBICHHUS
PacTBOpPOB 3aJaHHOW KOHLIEHTPALKH.
*  [OJNYYCHUsS 3HAHUH MO IPYTUM YUSOHBIM MTPEeIMETaM.
*  OEepeKHOrO U CO3HATENBHOTO OTHOLICHUS K ceOe, OKPYKAIOLINM, TIPUPO/IE;
*  YJOBJETBOPEHHUS KOMMYHHMKATHBHBIX MOTPEOHOCTEH B YYEOHBIX, OBITOBBIX, COIUANIBHO — KYJIBTYPHBIX
CUTyaIlsiX OOIIECHHS; MOHWMAHHUS B3aUMOCBS3M Y4YeOHOTO MpeaMeTa ¢ OCOOCHHOCTAMHU TpodeccHii U
npodeccuoHaIbHON
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http://www.edu.ru/db/portal/sites/res page.htm www.openclass.ru/wiki-
pages/185609 school-collection.edu.ru/catalog/pupil/ powerpt.ru/prezentacii-po-

himiy/ Texun4eckasi ocHAIEHHOCTH (paKTHYeCKAasA H MEePCNeKTHBHASN)
y4eGHOro npomuecca

HaumeHnoBaHue Koa-Bo
Hamypanvhvie 06vexmoi
Kommexus METalJIOB U CIIJIABOB 15 mT.
Konmneknus mracTMace ¥ CHHTETHYSCKHUX BOJIOKOH 15 miT.
Komnneknust 06pa3ios TkaHen 15 .
Kosekuust MuHEpanoB U TOPHBIX OPOJT 15 mr.
Habop xuMHuuecKknx BEIIECTB, UCIOJIb3YEMbBIX B OBITY 1 mmT.
Mooenu
KoMruiekT OCHOBHBIX TUIIOB KPUCTAITMYECKUX PEIIETOK 1 mrT.
HabGop nuist cocTaBiieHus mapo-cTep>KHEBBIX 00bEMHBIX MOJIETICH MOJIEKYT 15 mr.

IIpubopui, Habopsl NOCYObl U PeaKmMuUE08 0Jisl 8bINOIHEHUS XUMUYECKO20 IKCNepUMEeHma

BriTsbxHOM mKad 1 m.

KommiekT anexTpocHa0) eHus Uit KaOMHETa XUMHUH I .

Becel rexanueckue 15 .

CnuproBka 15 mir.

[TnuTka snexkTpuyeckas JabopaTopHast 2 miT.

KoMIu1ekT peakTUBOB Ui TPOBEACHUS J1a00OPATOPHBIX pabOT yYCHHUUECKHA 15 .

YHUBEPCAIbHBIN

HaGop mepHoii mocy bl 15 .

Ha6op dapdopooii u pasHcoBoit mocy b1 15 .

Habop crexnsHHOI moCcy bl 7151 XpaHEHUs PEAKTUBOB U IMPOBE/ICHHUS OTIBITOB 15 .

[lItaTuB 1abopaTOPHBIN MeTaTNYECKUIT 15 mr.

Ilocobus na neuamuotl ocHose

CripaBOYHO-UHCTPYKTHUBHBIE TAOIHIIBI IO XUMHUH mpeoyem
00HO8NeHUs

[Iepuonnueckas cucrema xuMuieckux 3neMeHToB J1.1.MenneneeBa

DNEeKTPOXUMHUYECKUH Psi/i HANPSYKEHU METAJIOB mpebyem
0OHOBNIeHUs

Texnuueckue cpeocmesa

Menuanpoextop (1 mT.) mpebyem
00HO8NIeHUsA

WNuTtepaktuBHas qocka (1 mrT.)

Komnerorep (1 mT.) mpebyem
00HO81eHUs
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