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[MPOI'PAMMA BHEYPOYHOM AEATEJABHOCTHU 1o xuvmn 8

Kracca MOBY COIII JITO c.Ilanreneiimonoska Pa3pa6oTaHa B COOTBeTCTBHH c:

- ®I'0C 000, YTBEPAKICHHOTO TIPHKA30M Munncrepcrsa 00pa3oBaHus u HayKy Poccuiickoii
Qenepauun ot 17.12.2010 Ne 1897;

- lTpumeproit ocaoBHOM o0Opa3oBarebHOl IpOrpaMMO¥ OCHOBHOTI'O 06IIero oOpazoBanus;

s peanusanuu TPOrpaMMBbI BBIOpaH y4eGHO-MeToIHYeCKHiT KoMIuieke (nanee YMK),
KOTOPEIH BXOZHT B denepaibHprii TICPEYCHD YUeOHHKOB, PEKOMECHIOBAHHELX (Tomymennmix) k
HCIIONB30BaHMIO B 06pasoBaTensHOM Ilpouecce B  o6pa3oBaTeTbHBIX YIPEKIACHUSAX.
PCAIM3YIOIKX  00pa3oBaTelbHbIe TIpOrpaMMbl - o0miero  obpasoBanuss g HMEIOIIHX
FOCYNapCTBeHHYI0  aKkpemuTammio g obecneunBaromuii o0ygenne kypcy XHMHH, B
cootBeTcTBHE ¢ ®I'OC, BKIIOYarOmMmMIi B cebst: I'abpuensn O.C. Xumus, 8 KJjacc. Yuebuuk s
o0meobpasoparerbHbIx yuapexaenuit. ®I'OC, — M. Jpoga, 2014

1.NosicuTe L HAs 3anHCcKa (o6mas xapaxTepucTuia nporpamMmel):

Hanpaenennocmp npocpammer: obmennTe eKkTY asBHOC
Axmyanenocme Ipe/utaraeMoi oOpasoBarebHOH TIPOTPaMMBI ONPEAENACTCS 3ampocoM co
CTOPOHBI YHAIHXCA H X POJHTENCH Ha HHTCIICKTYaJIbHO-TI03HABATE TbHEIE HPOrpaMMEbL

Cpoku oceoenus 0onoHumenvHoi obpazoeamenvhoi ipocpammei - nporpamMma paccuurana
Ha | rox o6yuenns — 17 gacop

OcuoBHOI hopmoii OpraHu3auMH y4eOHOro Iponecca sBjgeTcs KJIaCCHO-ypo4YHas cucrema. B
KaCCTBe JIonoMHATeBHBIX hopM OpraHu3aliy 00pa30BaTeIBLHOTO Mponecca HCIIOJIB3YETCS
CHCTEMa KOHCYJIbTALHOHHOM TIOJUICPXKKH, MHIUBHIYATbHBIX 3aHSTHI. camocTrosTenbHas paborta
YAaIuXCs ¢ UCTOIIb30BAHHEM COBPEMEHHBIX HH(OPMALHOHHBIX TeXHONOTHiL,

Hean u 3a1a9n xonoanmresnoii o0pasoBareanHoi IPOrpaMMel
Wsyuenne xumun B ocnosrof IIKOJIC HAIIPABJICHO Ha JIOCTHKEHHE CIIeIYIONIHX IeIei:

1) 6 HanpasaeHuu JIUYHOCMNO20 pazeumus

. PasBHTHE JIOTHYECKOTO U KPHTHYECKOTO MBIIIICHUS, KYJIbTYPhl PEYH, CIOCOOHOCTH K
YMCTBEHHOMY JKCIICPHMEHTY;

. (opmupoBanue y YHAIHXCS HHTEIUICKTYaIbHOM YeCTHOCTH | 00BEKTHBHOCTH,

CIIOCOOHOCTH K IIPEO0JI0JIEHUIO MEICITHTEJIBHBIX CTCPCOTHIIOB, BBITCKAIONIUX H3 OﬁbmeHHOF 0
OIIbITA;

o BOCITHTaHHE Ka4€CTB JIMYHOCTH, obecrnieynBarommy COUHANBHYIO MOGHIIBHOCTS,
CIIOCOOHOCTH IPHHHAMATD CaMOCTOSATEIbHBIC PENICHHUSL;

. bopmupoBanue kavecTs MBUIIIEHHS, HEOOXOAUMBIX JUTst aJlanTally B COBPEMEHHOM
HH(pOpMaLHOHHOM obmecTge;

. Pa3sBHTHE HHTEpECa K XHMHYCCKOMY TBOPYECTBY H XHMHUYCCKHX CIHOCOOHOCTEI:

2) 6 Memanpeomemrnom Hanpaenenuu

. ¢popmupoBanue HPCACTABICHAH O XUMHH KaK YacTH obmieuenoseueckoit KYJIBTYpBI, O
SHATHMOCTH XHMUH B PA3BUTHH IHBHIIH3AIHHA 1 COBPEMEHHOT0 00IIECTRa:

. Pa3BUTHC IIPEJICTABIICHHHN 0 XHMHH KaK (opme onucanns u metose IIO3HAHHSA

ACHCTBHTENILHOCTH, CO3aHue YCJIOBHH JuIs pHOGpeTeHHs IIEPBOHAYAILHOTO OIBITA
XHMHYECKOT0 MOJIETHPOBAHHS

* (bopmupoBanue 001mux croco6os HHTC/UICKTYaIbHOH JeSTeIbHOCTH, XapaKTEPHBIX 115
XHUMHH 1 SBISAIOMMXCA OCHOBO# I103HABATE ILHO KYJIbTYPBI, 3HAYHMBIX IS Pa3/INIHbIX chep
HUCJIOBEYCCKOM JIESITeIBHOCTH:

3) 6 npeoMemHom Hanpaenenuu

. OBJIA/ICHUC XHMUYECKHMH 3HAHHSIMH H YMCHHSIMH, HEOOXOAHMBIMH ISl IIPOIOIKEHHS
o0yyenus B CTapIleH MKOJIC HITH HHBIX oﬁmeoﬁpasosaTeﬂbelx YIPCKICHUSX, W3YUEHUS

CMEXXHEBIX JHCHHAITIIAH TINUMALIAIIIIG 1 rrama~ e - —



b IIPUMEHEHHe IONYyYEeHHBIX 3HAHHH H YMeHuit AT 6C3OHaCHOFO HCTI0NB30BaHKy BEIIECTB U

OKpyX)aromeii cpeje.

3anaun:

1. Pactumpyry, 3HAHUE OCHOBHBIX NMOHSTHI K 3aKOHOB XHMUH,

2. BocniureBaty, oﬁmeqenoneqecxyfo KyJibTypy.

3. Vuurp Habmonars, IIPEMEHATH 0Ny Yennpe 3HaHHA Ha NpakTHKe.

2. Coaepxanne Pabo4eii nporpamme:
Beenenne

IPOCTBIX U Cl10%KHBIX BEIIlECTBAXx.
IIperpanienny BeémecTB. OTanyue XUMHYCCKUX Peakumii ot bm3nyecknx SIBJIeHUH, Pop,

Xumuyeckag CHMBOJIHKA. 3HaKH XHMHYecKux YIEMEHTOB H IPOHCXOXK/ICHHE 1x Ha3BaHHUIi.
Xuvugeckue bopmyer, Hunexcer g KO3 (HIHeHTEI. OrtHocurensupie atoMHas w
MOJICKYIIpHas Macchl. Pacyer MaccoBo# 1o xumnyeckoro YIEMEHTa 110 (hopMyte BemecTpa,

Hepuomyeckay CHCTEMA XHMHuYeckux daemenToB J[, U, Menneneera, ee CTpyKTypa:
Mayiele u Gosbume HUCPHOABL, rpynner HOATpynIe! (riiaBHas u no6o4nas), Iepuonuyeckas
CHCTeMa KaK CcIpaBoYHOe 0codHe Ju1st mosyuenns CBE/ICHUH O XHMHYECKHX 3/TeMenTay,

TEMA 1. Aromur XHMHYECKHX %] IeMeHTOR

AToMEI Kak bopma cymectsoBanmug XHMHYUECKHX 371eMeHTOB. OCHORHEE CBEJICHHS 0
CTPOCHHH aToMOB. HokazarenscTra CIOXKHOCTH  CTPOEHHS aTtomop, OrmbITeI Pesepdopra.
IInanerapnas MOZCIb CTPOCHHS aTOMa,

Cocras  arommprx SIep: NPOTOHBEI n HEHTPOHBL  OTHOCHTENBHAg aTOMHas Macca,
Bsanmocassp, HOHATHI «IIPOTOHY, «HEATPOHY, «OTHOCHTE/IbHAS aTOMHAay Maccay.

DJIEMEHTOB.

Wsmenenne upcng HEHTPOHOB B sipe atoma — obpasoBanue m30TOMORB, Cospemennoe
OIIpeNielieHue MOHsSTHS (XHMHYCCKHH SMeMenT». Usotons: kax Pa3HOBHJIHOCTH aTOMOB oHOIO
XHMHYECKOTO 3jIeMeHTa.

JJIEKTPOHHOM ClI0€ (SHEPreTHYCCKOM VPOBHeE).
[lepronnaeckas cucrema XHMHYCCKHX 31eMeHTOB JI. Y. Meneneena H CTPOCHHE ATOMOB:

bmsmaeckuit cmpic TIOPSIKOBOrO HOMEpa HIeMeHTa. HOMepa rpynimsi, Homepa nepuo;ia.
H3menenue uncna YIEKTPOHOB HA BHENIHEM 31eKTPOHHOM YPOBHE aToMa XHMHYECKOro

JJIEMCHTa — 06pa3OBaHHC IIOJIOXKHTEIbHBIX H OTPHIIATCIIBHBIX HOHOB. I/IOHBI, 06pa3013aHHmc

aTOMaMH METaJlJIOB U HEMETaJIVIOB. Hpﬂ‘{HHbl H3MCHCHHS METAIVIMYCCKHX H HCMETANIMYECKHX

CBOHCTB B IEPHOJAX H Ipymmax.
ObpasoBanme GHHANHKIY cnammmames Mo

~



Bsaumozeiictere  atomos XHMHYECKHX DJIEMEHTOB-HEMETAJLIOR MEKIy coboit —
o0pa3oBaHHe ABYXaTOMHBIX MOJICKYJI IPOCTHIX BemecTB. KoBasenTHas HENoJIsIpHast XAMHYECKas
CBSI3b. DIIEKTPOHHBIE U CTPYKTYpHBbIE (hOPMYJIBL.

Bzanmoeiictere  aromos XHMHYECKHX  3JIEMEHTOB-HEMETALIOR MeXIy coboit —
obpasoBanne OHHApHBIX COeHHEHHIT HEMCTA/LIOB. DIeKTPOOTPHIATE bHOCTh. [loHSTHE 0
KOBAJICHTHOH NOJISIPHOMH CBS3H.

Bsaumoneiictere  atomos XHMHYECKHX  3JIEMEHTOB-METAJLIOB MeXay coboi —
o0pasoBanye MeTaTHIecKHX Kpucraiios. [forsTHE 0 MeTaILTHYECKOH CRS3M.

TEMA 2. Mpocreie Bemecrna

[lonoxenne MeranioB u Hemeraion B [ICPHOTHIECKOH CHCTEME XUMHYECKHX JIEMEHTOR
J1. Y. Meneneena. Baxkneitmme IIPOCTBIC BEILECTBA — METAILIBL; JKeJIe30. ATIOMHHUM, KaJIbIIHIA,
MarHu#, HaTpuit, kaumii. O6mmue (u3nveckue crolicTBa MeTaILIOB,

Baxmeitmme mpoctsie Bemectsa —— HEMeTaIbl, obpa3oBaHHBIE aTOMaMH KHCJIOpO/Ia,
BOZIopoza, asota, cepl, (ocgopa, yriepoza. CriocoGHOCTL aTOMOB XHMHYECKHX JEMEHTOB K
00pa30BaHHI0 HECKOIBKHX HPOCTBIX BEIIECTB — aLTOTPOIHS. AJLI0TpONHEIE MoauduKauu
KHCIoposia. pocdopa u onoBa. Merammueckue H HCMCTalUIMYECKHe CBOMCTBA MPOCTHIX
BEIECTB. OTHOCHTEIBHOCTD Jie/IeHUs HPOCTBIX BEIECTB Ha META/LIbI H HEMETAJLTBL

[ocrosmmas Asoranpo. Komuuectso BemecTBa. Moms. Monsipras macca. Monspuerit
00beM ra3006pasHbIX BemecTs. Kparnbie exuaunsr komuectsa BEIIECTBA — MHJUIMMOJIb H
KHJIOMOJIb, MWIUTHMOJISIpHAs W KHJIOMOJISIpHass Macchl BemecTBa. MHJUIHMOJISIDHEI |
KHJIOMOJIIPHBIH 06bEMBI ra3000pa3HbIX BEIIECTS,

Pacuetsr ¢ wmcnons3oBanmeM momsTHi “KOJIIMYECTBO BEIIECTBA», «MOJSPHAT MAaccay,
“MOJIPHBIH 00BEM ra3oBy, IOCTOSHHAS ABOTaJIpOY.

TEMA 3. Coennnenns xumngeckny JIEMEHTOB

Crenenp oxucienmus. Ompenenenne crenenn okucienus 3JIEMEHTOB 110 XHMHYECKO
dbopmyne coemunenns. Cocrasiienne (opmyi OMHAPHEIX CoeaMHeHMi, o6 Crocob ux
Ha3bIBAHMS.

bunapusre coemmnenns memeramios: OKCHIIBI, XJTOPHIBL CYIbQHIBI H Jp. X COCTAB H
HasBaHus. CocTampieHue wux dopmyn. TIpencrasurenu OKCH/IOB: BOJIa, YIICKHCIBIH TIa3s u
Heramenas wu3sects. Ilpencrarurenu JIETYYHX BOJIOPOJHBIX COCIHHEHMIL: XJIOPOBOZIOPOJ H
aMMHaK.

OcHoBaHus, WX cocTa u Ha3BaHHA. PacTBOPHMOCTH OCHOBaHMI & Boge. TabGmuma
PacTBOPUMOCTH THAPOKCHJIOB M COJIEH B BOJIe. IIpeacraBurenn menoyei: TH/IPOKCH/IBI HATPHS,
Kanmusd W Kanbuud. [IoHATHE 0 KayecTBeHHLIX peaknusx. Unnukarops.. M3menenune OKpacku
HH/ITHKaTOPOB B IEIOYHOH Ccpefe.

Kucnorsl, ux cocras w masranms. Knaccndukanus xucrnor. IlpencraBuremn xucior:
CepHas, CcolsHas M a30THas. ViaMeHeHHe OKpacku HHMKaTOpOB B KHCIIOTHOM cpere.

Coym Kak 1mpousBoHBIE KHCIOT M OCHOBaHMH. UX coctaB m HaszBanms. PactBOopumocTs
couteit B Boze. [IpeacraBurenu coeii: XJIOpW)I HaTpHs, KapOoHaT u docdar xambims.

AMOD(OHEBIE H KPHCTAIHYECKHE BEIICCTRA.

Mexmonexyaspasie  B3aumoeiicTaus. Tunsl  xpuctammHIecKknx PCHICTOK: HOHHAaY,
aTOMHAd, MOJEKYISpHas W MeTaLTHYecKas. 3aBHCHMOCTS CBOMCTB BENIECTB OT THIIOB
KPHCTATHYECKHX PEIIETOK,

Bemectsa monexynsproro u HEMOJICKYJIAPHOTO CTPOEGHHS. 3aKOH IOCTOSHCTBA COCTABA
AT BEIICCTB MOJICKYIIPHOTO CTPOCHHS.

Huctele BemecTRa M cmecH. IIpamepsr xuakux, TBEPJBIX H Tra3000pa3sHBIX cMmecel.
CpoiicTa unCTBIX BemecTs H cMeceii. Ux coctaB. MaccoBas u o6bemuas JI0JIM KOMIIOHEHTA
CMecH. PacyeTsl, cBsI3anmble ¢ HCMOTB30BaRMeM TIOHATHUS «JIOJIS».

TEMA 4. Uzmenenus, nponrxoxsmue ¢ BeIleCTBAMH

Housrue siB1eHuit Kak u3MeHeHHit, IIPOHCXOJANIUX C BEIIECTBAMH.

SIBIEHHS, CBA3aHHBIE ¢ H3MEHeHHeM KPHCTAIIMYECKOTO CTPOCHHS BELICCTBA IIpH

[IOCTOAHHOM €ero cocrase, — (I)H3I/I‘ICCKHC ABICHHS. (DH3HYeCKHEe SRIeHuUs »  vosmm



lpmnaky g YCIOBHA  mpotexanpg XHMHYECKHX  peaxipuif. [lonatue 06  sysp. H
SHIO0TepMHuYeckpx Peaknusx. Peaknuy TOPCHHA KaKk vyacThpi ClIy9aH sK30TepmMmueckyyx

OIpenesennyo om0 IIpuMeceit.

P CaKnun CoeJIPIHCHHH ~ B3aHMOZICfICTBHC BOJEI ¢ OKCHJIaMy METaJllIoBR 1 HEeMeTaJIoBR. HOHHTHC
«T H,IIpOKCHlIbI». Peaxumi 3aMemenusy —. B3aHMOﬂCﬁCTBHC BOJBI ¢ ICJIOYHBIMH H
Me10un03eMenpHEIMY MeTammamu. Peaxruy 0bMeHa (Ha TIpEMEpe  ruposmsa Cynbduna
ATIOMHUHHS H Kap6ua KabImg),

TEMA 5, Pacteopenne. Pacreopn., CaoiicTra PACTBOPOB s1exTposmToR

Pactropenne Kak (bmnxo—nguqecmﬁ lpouecc. Ilomsrme o THIpaTax g
KpHCTaIorniparax. Pactsopumocts, Kpusrie PaCTBODHMOCTH kak mozens 3aBHCHMOCTH
paCTBopHMOCTH TBEPABIX BCIIeCTB oT TeMHepaTprI. I{aCbIHICHHbIe, HCHaCLIlHeHHbIe H

Honstue o6 YICKTPOIMTHYECK O AHUCCOLHAMN.  DekTpomuTyy H  HE3IEKTPoauTEL
Mexannsm AUCCOHanny YICKTPOIHTOB ¢ pasmuumnpy THIIOM XMMHYECKOH cBsap, Crenenp
YIEKTPOIHTHYECK O Aucconnanun. Cuipygpie Cl1abble dIeKTPoIHTEY,

OcHoBHBIe TI0JI0XKEHAs Teopun JICKTPOIMTHYeCK O] mcconnanmn. Honnsle ypasmennsg
peakimi. Vemopug IIPOTEKaHHS peakiun obMena MCKIY IEKTpoIHTAMH 70 KOHIIa B CBeTe
HOHHBIX Ipe/IcTaB e Hui,

Knaccnpuxanus nonos u HX CBOMCTBa.

Kucnorsr, ux Knaccubuxamus. Jlucconuanus KHCIIOT M MX CBOMCTBa B cBeTe TEOpUH
YICKTPOIMTHYECKON HCCOnMANHY, Monekysipasie u HorELE YPaBHCHHUS peakuuii Kucior.
Bsanmonetictene xucior o MeTataMi. D)
Bsaumosieiictaue xuc
HCTBHE KHCIOT ¢ comsmu. Hcnons3osanne Ta6mums
PaCTBOPHMOCTH JUIS XaPaKTEePHCTHKH XHMHEYECKIX CBOMCTB KHCIIOT. 8

OcHoBanus, ux KIacCH(uKanms. JIucconnamns ocHOBAHMIT 1 X CBOHCTBA B CBeTe TeOpHH
ICKTPOUTAYCCKOH Tucconmanuu. Bsaumoneitctie OCHOBaHHH C KHCIIOTAMH, KHCJIOTHBIMH
OKCHTaMH ¥ comsamu. Mcmonb3oBanme TabJMIBl  PACTBOPUMOCTH ISt XapaKTepUCTHKH
XHMHYECKHX CBOWCTB OCHOBaHHIA. Pazioxenue HEPaCTBOPHUMBIX ocnosanuiil 11pH I{al‘peBaHHPl.v

Comi. ux xinaccupukanus u AHCCOLHAIMS PA3JIMIHBIX THIIOB COJIEIH. CvBOHCTBa coliei B
CBETE TEODHH DJICKTPONHTHYECKOH HCCONMAIMN. Bsaumogeiictere coneii ¢ METaJlIaMH,

VCTIORUG TINATATATITIN Amrvsr e eoo. v on "



O6o0menue creaenuii o6 OKCHJaX, HX KIACCH(PUKALMY ¥ XUMHYecKHX CBOMHcTBax.

Ienernyeckue PAZII METALUIOB U HeMmeTarion. [ CHCTHYECKAs CBA3b MEKIY KiIaccamu
HCOpraHMYeCcKHX BelecTs,

OKHc:mTe.TbHO-BOCCTaHOBHTe:ILHLIe peaxunu. Oxuciurens u BOCCTaHOBHUTENh, OKUCIIEHHE
H BOCCTaHOBJICHHE,

npencraBieHui 00 OKHCHHTeJIBHO-BOCCTaHOBI/ITeJ'ILHBIX IIponeccax.

3. Kasenaapuo-rematnuecknii nJiax
AONOIHHTE/IbHBIX 3AHATHI 110 XHMHH B 8-x KJjaccax

AKIHH METO/IOM 2JIEKTPOHHOTO Ganamca.
B H HEMETaJUIOB. KHCIOT ¥ cojleli B CBETE

Peaxtun monnoro o6mena u OKHCIIHTE/ILHO-BOCCTAHOBHTEIBHBIC PEAKITH Cocrasiienne
YPaBHEHHI] OKHCJTUTETbHO-BOCCTAHOBHTE IBHBIX pe
CBolictBa mpocThIX Bemects — METaLIo

Pazzensl, Templ

Koumuecerso
YacoB

Paznen 1. HavajabHusie MOHATHH H 3aKO0HbI XHMHH

5

7 |

ITpoGremsr  GesomacHoro HCIOJIb30BAHHS BENIECTB H XHMHYECKHX
PCAKUHH B  MOBCENHEBHOH  KH3HM. Xumuueckoe 3arps3HeHue
OKpYXQIOIIEH CPeIbl H €ro mocie/ICTRHS., YenoBex B mupe BCIIECTB,
| MAaTCpHANIOB M XUMHYECCKHX DPEaKIHil

1

b e whans L

YPaBHCHHH peakiuif

¢ 1.2 ,' ITpasuna Gezonachoii paGote: B IUKo/bHOH s1abopatopuu. JlaGopatopHas ,’ 1
,' (ocyra o obopynosanme. Pasjenenme cwmeceii u OYHCTKA BEUIECTB. |
' ‘ [Iprroronsenne pacrropos
1.3. | Yncrele Bemectsa u cMeck. Pasnenenne cmeceii 1
1.4. | Beruncienns maccosoit A0/IH XUMHYECKOI'0O 3JIEMEHTA B BEIl[ECTRe 1
XUMHAYECKHE peaKiuy. IIpoBeneHHe pacuetoB Ha ocHoBe dopmya " | 1

L
B | Pazgen 2. Crpoenne Bemecrsa 5 l
) V. 3 ’ ATOMBI M MoJeKy/Ibl. XHMHYCCKHT daeMeHT. IIpocTble u ciokHBIE 1 l
{ | BemecTBa 1
|2.2. | Ctpoenne atoma. Ctpoenne snekTponHBIX 060104k aTOMOB MEPBBIX | 1 [
S. P, d snemenToB [lepronuueckoii crcTeMb J.H. Menyeneera l '
2.3. | INepuommueckuii 3aKOH H  Ilepmommyeckas cHcTeMa XHMHYECKHX ’ 1
sneMeHToR JI.U. Menzneneesa. I'pymunr u nepuoasl Ilepuommueckoit ’
,’ CHCTCMBI. QDH3MYECKMH CMBICT IOPSKOBOIO HOMEpa XHMHYECKOTO ’
| JIEMeHTa j |
| 2.4, 3aKOHOMEPHOCTH H3MEHEHHS CBONCTE JJIEMEHTOB H HX COEJMHCHHI B 1
j |CBS3M  C  TONOXeHHeM B Ilepnonmueckoii cucTeme  xuMHueCKHX !
,’ anemMeHToB /.M. Meneneepa }
l 2.5. | Crpoenne memects. Xummaeckas CBs3b: KOB&JICHTHas (LONspHAs u 1 *I
HEIIOJAIpHAdA), HOHHAS, MeTaUIHYecKas. BaleHTHOCTh XHMUUECKHX
{_ 1EMEHTOB. CTENEHb OKHCIIEHHS XHMHYECKHX 9IeMEHTOR ]
[3. Pa3sgen 3. Cocras n KJIACCHPUKAIHA XHMHYECKHX COe/THHeHHil 2 [
I 3.1. | OcHOBHBIE  Kjacchl HCOpraHM4eckux  Bemects.  Homenkmarypa 1
HEOPraHWYECKUX COEIMHEHHIM
!iZ. CBOHCTBA OCHOBHBIX KI4CCOB XHMHYECKIX COCIHHEHH : 1 i
| 4. Pasnex 4. Pacropoi. Teopus saexTpoanraaeckoi JHCCONHALMH ! 4 l
4.1 DIIEKTPOIHTHI U HE3JIEKTPOMThI. KaTHOHBI 1 aHHOHEI 1
4.2. | DaekTponmuTuueckas AUCCOLHANMS KACIIOT, IC/I0YCH U colleil (CpeaHnX) 1 :’
4.3. | Peakunn nonnoro o6mena u YCIIOBHSI HX OCYINECTBIICHHS 1 j
4.4, 1 L

CBOﬁCTBa OCHOBHBIX KJTaCCOB XHMUYECKHX cOeTuHenut r crare TATT




I'en

Bcee

4. Ilnannpyemure NpeIMeTHbIE Pe3yabTaThI
OCBOCHMSA mpeaMeTa «XHMHS 8 Kiacey

Hsydenne kypea xumun B 8 kmacce AACT BO3MOKHOCTb OOYYAIOMHMCS OCTHY, CIEAYIOIHX
PE€3YyJIbTaTOB Pa3sBUTHS:

- OCO3HABATh CIMHCTBO H LEJIOCTHOCTE OKPYIKAIOIET0 MHPA, BO3MOKHOCTH €0 MO3HABAEMOCTH
1 OOBACHUMOCTH Ha OCHOBE JIOCTHKEHHUi] HaYKH;

- IIOCTEIICHHO BBICTPAUBATH COGCTBEHHOE I1E/I0CTHOE MHUDPOBO33pEHHE: 0CO3HABATE HOTPEGHOCTS
H TOTOBHOCTH K caMOOGPa30BAHHMIO, B TOM YHCIE 1 B PaMKaX CaMOCTOSATEIbHON AeSTeIbHOCTH
BHE LIKOJIBI;

- OLICHHUBATD JXH3HEHHBIE CHTYAIHH C TOYKH 3peHHs Ge301acHOro 06pasa KmHy 1 COXpaHeHus
’BZIOPOBB}I;

- OLICHHBATD SKOJIOTHYECKHH PHCK B3aHMOOTHOMCHH ] HYCJIOBCKA M IIPHUPO/ILL.

- hopmupoBaTs sKOTOrHYECKOE MBIIIICHAE: YMEHHE OLIEHHBATE CBOIO JIESTENbHOCTS I HOCTYIIKH
APYTHX JIFOZEH ¢ TOUKH 3PEeHUS COXpaHeHHS OKpY Karolleil Cpe/ibl - rapanTa KHU3HH 1
Ouraromosyuns mopzeit Ha 3emire,

Memanpeomemnpinu PE3yJIbTaTaMH H3y4YeHHs Kypca « XUMHs» SBIgercs tdopmupopanne
YHHBEPCANbHbBIX YYeOHBIX ACHCTRHIT YV

- ICPBOHAYANIBLHBIC NIPEICTABICHUS 006 HIEsSX | O MCTOaX XUMHH KaK 00 YHHBEPCATBHOM S3bIKe
HEYKH H TEXHHUKH. O CPEJICTBE MOJETUPOBAHHUS SBJICHHE ¥ IIPOLIECCOB;

- YMCHHC HAXOIHUTH B PA3IMYHBIX HCTOUHHKAX HH(pOpMaIHIO, HEOOXOIUMYIO /IS pElICHUS
XAMHYICCKEX 1IPOOIIEM M [PENICTABIATE ee B OHSTHON opme: nmpunuMaTh penienye B YCIOBHSX
HEMNOIHOH M H30BITOYHOM, TOYHON H BEPOATHOCTHOH HH(bOPMALHH;

~ YMCHHC IIOHHMATh H HCII0JIL30BATh XHMHIECKHE CPeICTBA HATVIIHOCTH ( AHAI PAMMBL,
TaOJIMIBL, CXEMBI ¥ 11p.) s HIUTIOCTPAIH, HHTEPNIPETAIIHH, apIyMEHTAITHH;

~ YMCHHE BBIIBATATb 'HIOTE3bI IPH PElIEHHE Y4eOHbIX 3a71a4 H IOHUMAaTh HEOOXOUMOCTD MX

- YMCHHE IPUMCHSTh MH/IYKTHBHBIE H JIeyKTHBHBIC CLIOCOGKI PACCYXICHUI, BUJIETh pas/IHYHbIe
CTPaTeruy penieHus 3a,1a4;

= YMEHHC CaMOCTOATEIFHO CTABUTH IIEJIH. BBIOHPATh U CO37aBaTh ITOPHTMBI [UIA PEIICHUS
YYEOHBIX XUMHYECKHX npobieM;

= YMCHHC IIJIAHHPOBATh U OCYIIECTBIIATE ACATCIBHOCTS, HAIIPABJIEHHYIO Ha PENICHHE 33,14
HCCIIENI0BATEIIECKOTO XapaKTepa;

Pecynamuenvie YY1:

- CaMOCTOSATENILHO OGHAPYKUBATh U (HOPMYIIHPOBATH y4eOHyIo pobieMy, onpenesTs e
Y4eOHOM JesaTeIbHOCTH:

- BRIABHIATh BEPCHU PELICHHS IPOGIIEMBI, 0CO3HABATH KOHEUHLIH pe3ynbTar, BRIOHPATh U3
TPCLTIOKCHHBIX M HCKATh CAMOCTOSITE/ILHO CPEICTBA TOCTHKEHHS LEJIH;

- COCTaBIIATD (MHIMBHIYaIbHO HJTH B IPYIIIe) ILIaH periesus npo6iieMsr;

- paboTasi 110 IIaHy, CBEPSTH CBOM ACHCTRUS C LEJIBIO H, TPH HEOOXOXHMOCTH, HCIIPABIIAThH
OLIHOKH CaMOCTOATEIILHO;

- B IAAJIOTE C Y4YHTEJICM COBEPIICHCTBOBATH CAMOCTOSTEILHO BBIPA0OTaHHbIE KPUTEPHH OLICHKH.
Ilosnasamenvnsvie YVJI:

- AHATH3UPOBATh, CPABHUBATH, KJIACCHOUIUPOBATH U 0600IaTE (axrs! u sBIeHUS. BhsBISTS
IIPHYHHBL H CJICICTBHS MIPOCTHIX SBICHHIA.

- OCYIIECTBIIATE CPaBHEHHE, KIACCHPHKAIHIO, CAMOCTOSTEILHO BBIOHpAsi OCHOBAaHHS U
KPHTCPHH JUL YKA3aHHBIX JIOTHYECKHX OlIEaIlHIi;

- CTNATATT TTATTIITTAATAA A <o m o~

HCTHYECKAs CBSI3b MEKIY Kilaccamu | HEOPTaHHYECKHX COCTHHEHMIH | 1 ;

ro ] 7 1|



HH(OpMaryy, AHATA3HPOBATE H OLICHHBATE o JIOCTOBEPHOCTE
Kommynuxamuensie Yy

- CaMOCTOATEIILHO OPraHH30BEIBATE Y4e0HOE B3auMopeicTare B Tpymne (onpenessts o6mue
L€y, pacnpenensite pom, AOTOBapHBATELCS IPyT ¢ Apyrom 1 T.J.).

- hopmyuposars COBCTBEHHOE MHEHHE I TIO3MITHIO, apryMeHTHpYyeT ux.

= OCYIIECTBIIATH B3aUMHEIHA KOHTpoOI, 1 OKa3bpIBaThL B COTpYIHHYECTBE Heo6x0mmy}o
B?&HMO]’IOMOH_{L.

- OPTaHH30BBIBATE M IIAHHPOBATS Y4ebHOe COTpynHHYeCTBO ¢ YIHTCIIEM H CBEPCTHHKAMHU:
ONPENCIIATE UEeTH U GyHKIHN YYaCTHHKOB, CII0COGEI B3aHMOZIEHCTBHS; IIaHHpOBaTH (9111 (3
CII0COOBI paGoTsI:,

- Opath Ha ce6y HHHIHATHBY B OpraHu3anuy COBMECTHOTrO JeHCTBHS (e10B0e JHIEepCTBO):
- BJIJIETh MOHOJIOrHYeCKOH 1 AHAIOTHYECKOH popMamu peun B COOTBETCTBHH ¢

-~ OCO3HaHHE POJIH BEIIeCTR:
- OIPEZICIATH POJIb Pa3IHYHBIX BEILECTB B IPHPOJie U TexHHKe:

- 00BsICHTE POJIb BEIIECTB B UX Kpyroeopore.

- PaCCMOTpEeHHE XUMUYECKHX IIPOIIECCOB;

- IPHBOZUTH IIPHMEPHI XHMHYCCKHX IPOLIECCOB B IpHpoE:

= HaXOHTE yeprsl, CBHICTEILCTBYIOMME 06 06X TIPH3HAKaX XHMHYECKHX POLECCOB H HX
paznausx.

- HCTIO/Ib30BAHHE XHMHYECKHX 3HAHHMH B ObITy:

— O0BACHATD 3HAYCHHE BCIICCTB B XXH3HHA H X035CTBe YeoBeKa.

= OOBSICHATE MHD ¢ TOYKH 3PCHUS XUMHUU:

~ ICPCIHCIIATS OTIHYHTETBHEIE CBOIiCTRA XHMHYECKHX BEIIECTB;

~ Pas/IH9aTh OCHOBHEIE XHMHYECKHE IIPOIIECCHI;

- OIIPEIETIATE OCHOBHBIE KJIACCHI HEOPraHWYECKHX BEILIECTR:

- IOHHMATh CMBICT XUMHYECKHX TEPMHUHOB.

- OBIIaZICHHE OCHOBAMH METOI0B TI03HaHMs, XapaKTePHBIX JyIs CCTCCTBEHHLIX HAyK:

- XapaKTEPU30BATh METObI XUMHYECKOH Hayku (Habimozenue, CPaBHCHHE, SKCIIEPHMEHT,
H3MCPEHHE) H X POIIb B TO3HAHUK IIPUPOJIEI;

- IIPOBO/THTE XUMHYECKHE OIIBITHI H SKCIEPHMEHTBI H OOBICHSTE HX PE3YIbTATEL

- YMCHHC OLICHHBATS NIOBE/IEHHE YeT0BEKA C TOYKH 3pEHHs XUMHYECKOH Ge30macHocTn o
OTHOIIEHHIO K YEJI0BEKY U IIpHPOJIE:

- HCII0JIb30BaTh 3HAHUS XHMHH TIpH COO/OIeHIH mpaBu.I HCTI0JIb30BaHHUS OBITOBBIX XHMHYCCKIX
Ipernaparos;

— Pas3Iuyath onacHsle H Ge30macHbe BEllleCTRa.

S. YuebHo-MeTonnueckue CpeAcTBa 06y4eHns
Harypanbnbie o6pexrsi, Hatypansnnie OOBEKTBL, HCMONB3yeMble B OOy4YeHHH XHMuH,
BKIIXOYAIOT B €031 KOJUTEKIHM MHHEPATOB U FOPHBIX [OPOJI, METAIOB H CIIJIABOB, MUHEPAILHBIX
ynobpenuit, miactmace, KayTyKoB, BOJIOKOH H T. 1. O3HakoMJIeHHe ydamuxcs ¢ obGpasnamu
HCXOZHBIX BEINCCTB, NOJNYNPOIYKTOB U TOTOBBIX H3JEIHH I03BOJIsSIeT HOJIYYHTE HAIJISIHOE
TpCICTaBICHHE 06 STHX Marepmanax, mHx BHCIIHEM BHJIE, 4 TaKXe O HEKOTOPBIX u3HIecKknx
CBOHCTBaX. 3HauuTeIbHEE Y4eOLO-1103HaBaTE I HbIE BO3MOXHOCTH HMEIOT  KOIIeKIuy,
H3[OTOBJICHHBIC CAMHMH 00YYaromuMucy. Ipenmersr s takux KOJUICKIMA cobuparorcs Bo
BPEMS SKCKYPCHH H Ipyrux BHEypOUHbIX 3aHsTHIL,

Komnexmimn  ucnoneayiores Tomio AL O3HAKOMJICHHS YYalIUXCS ¢ BHEIIHHM BHJIIOM H

(DH3HYECKAME CBOMCTRAMY tavuascre morromome — -



Xumugeckue PEAKTHBLI W matepuapi, Obpamenune ¢o MHOTHMH BemecTBamy Tpebyer
CTpOroro coGmonenng TPaBHI Tex gy 6e3omachocty, 0cobeHHO mpy BBIIOJIHEHHH OMBITOR
CAMHMH  y9ammuwmucs, Bee Heo0XoauMee MEPEI  mpenocTopoxknocTH YKasaHel B
COOTBETCTBYIOMmIX AOKYMEHTax u HHCTPYKIHSX, a Taxke B OCOOMSX 15 yaureseii XHMHH.
HanGoree yacro HCIIOTb3yeMble peakTHBE i MaTepHajs:

1) mpocrtrie BeIecTsa - Menp, narpuii, KaJIbIui, amomunmuii, Marami, sxeeso, nugk, cepa;

2) oKcHiBI - Mezu (1), kanbuus, sxenesa (L), Maruug:

3) KHcioTH! - COnsHas, cepHas, a30THas;

4) ocnoBamms - THIPOKCHT HaTpms, THAPOKCHI KaubIius, THApOKCHA Gapus, 25%-mpii
BOZHEIH pacTBop aMMHaKa;

5) comm - XJIOPHTBI HATpHs, Mequ (I1), xenesa( lI); nurparer Kajims, Hartpus, cepebpa;
CyJibgarer Mmeau(ID), xenesa(Il), Kenesa(lll), amomunug, AMMOHHA, Kamus, Gpomuy
HaTpus;

6) opramnyeckue COCIMHEHHA - Kpaxwmay. TIMIADHH,  yKcycHag KHCJIOTa, METHIIOBBI
OPaHIKEBBIH, Benondrareny, JakMyec,

Xamugeckasn Jaboparopras focyna, ammaparer u npH6oper.  Xumuyeckag nmocyna
HoZipasnensercs na jge TPYONBL U1 BEIMONHEHUS OIBITOB yYamumucs u ACMOHCTPAIIHOHH bIX
OIIBITOB,

1) mpuGops: mig paboTsI ¢ razamy - lio1yaenne, cobupanwe, oyncrka, CYWIKa, MOrJIomeH e
Ta30B; peaknmm Mexy notoxamy rasos;
2) anmaparsr g IIPHOOPEI U1 OHBITOR ¢ KHKHMH M TBEPIBIMH BelecTBamy - IIeperonka,

Maccel  Bemecrs, HICMOHCTpaNus  s1eKTponpoBoHOCTH PacTBOpoB, jeMoHcTpamus
ABIKCHHS HOHOB B 1eKTpHYeCKOM T01€; U1t m3yvenns ckopocry XHMHYECKOH peakiuu
H XHMHYECKOT0 paBHOBECHS:
2). W1 wmoctpanuy XUMHYECKHX OCHOB 3aBOJICKHX CII0CO00B 1oy Yenus HEKOTOPBIX
BEILIECTB (cepHOit KHCIIOTBI, aMMHaKa u T, II.).
BCIIOMOI‘&TCJIBHYIO POJIb MIpaloT M3mepurebHBIE ¥ HarpeBaTenbHble mPUGOpLL, pasuyHkIe
TIPHCIIOCOOICHAA /U1 BBImOTHE RN OIIBITOB.
Yuaebusie mocoGug Ha nevartHoii ocnose. B lponecce obyueHuss xumum HCIOJIB3YIOTCH
CICAYIOIMHAE TabIMIBI MOCTOIHHOrO IKCIIOHUpPOBaHus: «Ileprommueckas CHCTEMAa XHMHYECKHX
S1eMeHTOB J[. WU. Menneneeray, «Tabmuna PAaCTBOPHMOCTH KHCIIOT, OcHOBamu# u coJIeii»,
«INeKTpoXuMHTecK i PAL HapshKeAnit MeTaIoBY,
s opranmsanuy CaMOCTOATENBHONH  paGoThr  06ywaromuxCs Ha YpOKax HCIOIB3yIOT
PasHOOOpa3sHble  juiaKTHYCCKHe MATCPHANIBL: KAPTOYKH ¢ 3a7aHHIMH Pa3HOH cTenenu
TPYIHOCTH JUIS H3y4eHus HOBOrO Marepnaia, caMoIpOBEpKH KOHTPOJIS 3HaHMI yYammxcs.,
Hurepuer-pecypesr:
http://www.mon.gov.ru Mumnncreperso 00pasoBaHus 1 Hayku
http://www.fipi.ru [Topran OUITH - De1epabHbIi HHCTHTYT N€arOrHYecKhX
H3MEPECHHIH. }
http://www.ege.edu.ru ITopran EI™D (I;IHd)OpMaIIHOHHOH nojuiepxkn EIMD)
: .probaege.edu.ru INopran Exuupiit OK3aMCH
1}:3;}: :;//ww:wv;.glfomafker.ru/topS.html RUSTEST.RU - ¢enepanbubIit LEHTp

TCCTHPOBAHUS.



Pexomenyemas JHTeparypa.

Jureparypa, HCIIOIB3yeMas yunrezen

- OCHOBHas JuTepatypa

1. TaGpuensu O.C, IIporpamma Kypca xumun s 8-11 kiraccos 0bmeobpasoBatetbHpIx
YAPCKICHUHA. — M.: JIpoha;20015r,

2. Tabpuensu O.C. Xumus: 8 Kiace : yyeGuuk s o6meobpasoBaTebHbX YIpeXACHHH. — M.
Hpoa,2015

- IONONIHATe b HAS JTHTepaTypa

1. T'abpuensn O.C. Wsyvaem xummio B § xor.: Auaktaaeckue Marepuansr / O.C. T albpuensn,
I.B. Cmuprosa. — M.: Biux IUTIOC

Xumust. 8 ki1.: Metommueckoe nocobue. — M.: lpoga:
4. I'abpuensu O.C., Pynos H.H., Tonkynos B.U. XHUMHYCCKHH SKCIICPHMENT B mxoJre. 8 xiace.
~M.: Tpoga
5.Xumua.  CGopruk  3axau. 8-9  xmaccsL E.B.CaBunkuna, T ILJloruHoBa.- M.:ACT-
[TIPECC,2001.-400c.

Jureparypa, PEeKOMeHnIyeMast 115l yuamuxcsy.
- OCHOBHas JIMTEparypa
I'abpuensu O.C. Xumus: 8 KJacc : y4eOHHK s 00meobpa3zoBaTebHbIX YYpexKaeHui. — M.:
Hpoda, 2015.
- IOIONIHATE IbHAS JINTepaTypa
1. Xypnan «Xumus B mxosey:
2. Kontpen - Xumus mis seex (http://kontren.narod.ru). - HH(pOPMAIHOHHO-00DPa30BATE b H I
CaT JUIS TeX, KTO H3y4aeT XHMHIO, KTO €€ npenojaer, Juig Bcex KTo HHTEPECYETCS XUMHEH,
3. Anxumuk (http://www.alhimik.ru/) - OWHH H3 JIyYIIAX CAHTOB PYCCKOS3BITHOTO XHMHYECKOro
Hnrepnera OPMEHTHPOBAHHbII HA YYHTENS U y4eHHKa, NpeIoaaBaress ¥ CTyAeHTa.
4. DHIEKIIONE IHYECKHi] CJIOBapb IOHOT'O XHUMHUKA
Memnapecypcnt.

- CD «Opranuyeckas xumusy 10-11 Kiace, KAJZIMC, 2001r.

- CD «IlIxona Kupuwia u Megommsay, msparenserso «Vanrens »2004r,

- Xumus (8-11 kiace). Bupryamsnas naGoparopus (yuebHoe 311eKTpoHHOE u3anue)2004.

- Obpasoparenbhas kosmeximus. SPLINT. «Camoyunrtens. Xumus i Beex-21. Pemenne

3a1a4y.
- CD for Windows « Xumus 8-11 K1ace». 2004r.

Cpencrea xontpoas

Ilpeo6aanaromeit (opmoii korTpOJIS BBICTYIIAIOT MUCEMEHHBIH (CaMOCTOSTE/IbHbIE H
KOHTPOJIbHBIC pabOThI) ¥ YCTHBIA ompoc (cobecenoBanue), TECTHPOBAHHE.



