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PaGouyas nporpamMmmMa nmo xumMuu 1 8—9 KJIaCCOB € MCNOJIb30BAHMEM 000PY/10BAHNS LIEHTPA
«Touxka pocra»

Ha 0a3e uentpa «Touka pocta» oOecneunBaeTcs peannsanus 00pa3oBaTENbHBIX MPOTPAMM €CTECTBEHHO-
HAYYHOM W TEXHOJIOTMYECKOW HAMPaBICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBHH C TPEOOBAHHSIMHU
3aKOHO/ATEIbCTBA B chepe 00pa3oBaHUs U ¢ yU4ETOM pekoMeHaanui denepaibHOrO oneparopa yu4eOHOTro
npeaMeTa «XUuMus».

OOpasoBarenbHasi mIporpamMma IO3BOJISIET HMHTETPUPOBATH peallu3yeMble MOAXOAbl, CTPYKTYpy U
COJIep’KaHWe TMPU OpraHu3aluu OO0ydeHHs XUMHH B 8—9 Kiaccax, BBICTPOCHHOM Ha 0a3e Io0oro u3s
JIOCTYITHBIX Y4eOHO-MeToan4YecKux KomIuiekcoB (YMK).

Hcnons3oBanue obopynoBanus «Touka poctay npu peanuzanun 1anaoii OIl mo3Bossiet co3naTh yCIOBUS:

. JUTSL paCIIMPEHHS COACPIKAHUS IIKOJIBHOIO XMMHUYECKOTO 00pa30BaHuUs;

. JUTSL IOBBIIIICHUS TT03HABATEIHHON aKTUBHOCTH O0YYAIOIIUXCS B €CTECTBEHHO-HAYYHOM 001acTH;

. JUISL pa3BUTHA JJMYHOCTH peOEHKa B Mpoliecce 00yueHus: XUMHH, €ro ClIOCOOHOCTeH, hopMHUpoBaHUs
U Y/IOBJIETBOPEHUS COIMATIBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

. JUIsl paboThl C OJapEHHBIMU HIKOJIBHUKAMM, OPraHU3allud MX Pa3BUTUS B Pa3IMYHBIX OOJACTSIX

00pazoBaTenbHON, TBOPUECKON JEATEIHHOCTH.

Ili1anupyembie pe3yabTaThl
[Tnanupyemble pe3yabTaTbl 00y4eHUs OBJIaeTh TAKUMH I103HABATEIbHBIMU YU€OHBIMU JICHCTBUSAMH,
yMeHue GpopMyIupoBaTh MPOOIEMyY U TUIIOTE3Y, CTAaBUTh LIEJIU U 3a/1a4H, CTPOUTH IJIAHBI TOCTHKCHUS

Lesel U peleHus 3a1a4, IPOBOJIUTh SKCIIEPUMEHT U Ha €0 OCHOBE JIEJIaTh BBIBOJbI U YMO3AKIIIOUEHUS,
IPECTaBIATh UX U OTCTAUBATh CBOIO TOUKY 3peHus. Kpome 3Toro, yyaiuecs J0KHbI OBIIAIETh
IpUeMaMH, CBSI3aHHBIMU C OIIPEJICIEHUEM MTOHSTUI: OrPaHUYUBATh X OMMCHIBATh, XapaKTEPU30BATh U
CpaBHMBATb.

1. JIu4HOCTHBIE Pe3yJIbTATHI:

1) oco3HaHMe CBOEH 3THUUECKOM MPUHAAJICKHOCTH, 3HAHUE UCTOPUU XUMHH U BKJIaJa pOCCUICKON
XUMHYECKOH HAYKH B MUPOBYIO XUMHUIO;

2) dopmMHpOBaHKE OTBETCTBEHHOT'O OTHOILIEHHS K TO3HAHUIO XUMUU; TOTOBHOCTH U CIIOCOOHOCTH
yyalmxcs K caMOpa3BUTHIO M cCaMO00pa30BaHUIO Ha OC- 8 HOBE M3YUYEHHBIX (DAKTOB, 3aKOHOB U TEOPUI
XUMHHU; OCO3HAHHOTO BBHIOOPA M MMOCTPOEHUE UHAMBHYyaTbHON 00pa3oBaTeIbHON TPAEKTOPHUH;

3) dbopMupoBaHUE LEIOCTHONW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, HEOTHEMIIEMOM YaCThI0 KOTOPOi
SBJISIETCS XUMUYECKasl KapTHHA MUPa,

4) oBnaJieHuE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIUM YPOBHIO PAa3BUTHS HAYKH U 0OILIECTBEHHOM

NPaKTUKH, B TOM YUCIE U XMMUYECKUM;

5) ocBoeHME COIMAbHBIX HOPM, IIPABUJI TIOBEJIEHUS, poJiel U (OpM COLMATBbHOMN KU3HU B COLUYME,
IPUPOJIE U YaCTHOM JKU3HU HA OCHOBE IKOJIOTHUECKOM KYJIbTYpbl U 6€30I1aCHOT0 0OpalleHus ¢
BElIeCTBaMH U MaTepUajIamMu;

6) popMHUpOBaHHE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOILEHUH CO CBEPCTHUKAMH U B3POCIBIMU B
npoiiecce 00pa3oBaTENbHOM, OOIIECTBEHHO MOJIE3HOH, YIeOHO-UCCIIeIOBATEIHCKON, TBOPUECKON 1
JPYTUX BUJOB J€SITEIbHOCTH, CBSI3aHHBIX C XUMHEH.

2. MeranpeaMeTHbIe pe3yabTaThbl:

1) onpenenenue nenei COOCTBEHHOTO 0OYUEHHS, IIOCTAHOBKA M (HOPMYIIMPOBAHUE ISl CE0s1 HOBBIX
3a/1a4; 2) MJIaHUPOBAaHUE MyTeH TOCTHKEHUS KeJIaeMoro pe3yybrara 00y4yeHuss XMMUU KaK
TEOPETUYECKOT0, TaK U SKCIIEPUMEHTAILHOTO XapaKTepa,

3) cooTHeceHHEe CBOMX JCHCTBUM € IUIAHUPYEMBIMU Pe3yJIbTaTaMH, OCYIIECTBIEHIE KOHTPOJISl CBOEH
JeSITeIbHOCTH B IIPOIIECCe TOCTUIKEHUS Pe3yIbTaTa, ONpeieIeHue Clioco00B IEHCTBHM MpH
BBITTOJIHEHUH J1a00PATOPHBIX M MPAKTHYECKUX Pa0OT B COOTBETCTBHH C MPABHIIAMH TEXHUKA
0e30IMacHOCTH;

4) onpeneneHrne UCTOYHUKOB XUMUYECKOM HH(OpMaLnH, e€ MOoIyYeHe U aHallu3, CO31aHne
UH(POPMALIMOHHOTO MPOAYKTA U €ro NMpe3eHTaLu;

5) ucI0IBb30BaHUE OCHOBHBIX MHTEIUIEKTYAJIbHBIX ONEpaluii: aHaIN3a U CUHTE3a, CPAaBHEHMS U
cUCcTeMaTH3aluy, 0000IEHHS 1 KOHKPETH3AIMH, BBISIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBS3EH U
IIOCTPOEHUE JIOTUYECKOT0 PACCYXKIECHUS U YMO3aKIIOUEHUs (MHAYKTUBHOIO, IeAYKTUBHOIO U 110
aHaJIOTHH) Ha MaTepualie eCTECTBEHHO-HAyYHOT'O COJICPKAHUS;

6) yMeHHe cO3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOAEIH U CXEMBI IS
pelieHus yueOHbIX U M03HABATEIbHBIX 3aa4;



7) bopMUpOBaHUE U Pa3BUTHE SKOJIOTHMUECKOTO MBIIUICHUS, YMEHNE IPUMEHSATD €ro B I03HABATENbHOI,
KOMMYHHKATHBHOM, COLIMANIBHOM MPAKTUKE U MPO(ecCHOHAIBHON OpUEHTAINH;

8) renepupoBaHue U U ONpeIeIeHUE CPEJICTB, HEOOXOAUMBIX ISl UX pean3alii.

3. IlpeamMeTHbBIE Pe3yabTATHI:

1) ymenue 0003HaYaTh XUMHUYECKHE FIEMEHTBI, Ha3bIBaTh UX U XapaKTEPH30BaTh HA OCHOBE MOJIOKEHUS
B nnepuoanueckon cucreme /1. 1. Menneneesna;

2) hopMynupoBaHHE U3YUYCHHBIX MMOHSATHI: BEIIECTBO, XUMUUECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE U CJI0KHOE BEIIECTBO, XUMUYECKAs PEaKLIMsl, BUJIbl XUMUYECKUX PEAKIUH U T.
1.; 3) omnpeneseHue mno GopmMysaaM cocTaBa HEOPraHUYECKUX U OPTaHMYECKUX BEIIECTB, BAJICHTHOCTH
aTOMOB XMMHMUYECKUX 3JIEMEHTOB WM CTENIEHU X OKUCIICHUS;

4) nonnManue nHGOPMaLIUU, KOTOPYIO HECYT XUMHUECKHUE 3HAKU, POPMYJIbl U YypaBHEHHUS;

5) yMeHue KIacCuPUIMPOBATH MPOCTHIE (METAIUTBI, HEMETAILIBI, OJIAarOPOI- HBIE Ta3bl) U CIOXKHBIC
(OuHapHbIE COCMHEHMSI, B TOM YHUCII€ U OKCHJIBI, a TaK- 9 e TuAPOKCUIbI — KUCIOThI, OCHOBAHUS,
amM(pOTepHBIC THIPOKCHUIBI — U COJIN) BEIIECTBA;

6) bopMynrupoBaHUE NEPUOJNUECKOTO 3aKOHA, OOBSICHEHHE CTPYKTYPhI U HH(OPMALIUU, KOTOPYIO
HecET nepruoauveckas cucreMa XxuMmuueckux anemenToB Jl. M. MenaeneeBa, packpbITHe 3HaUE€HUS
MEPUOIUYECKOr0 3aKOHA;

7) yMEeHHE XapaKTepU30BaTh CTPOCHUE BELIECTBA — BHJIbl XUMUYECKUX CBSA3EH U TUIIBI
KPUCTAJUIMYECKUX PEHIETOK;

8) onucaHue CTPOECHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB C OPSAKOBBIMU HOMepamu 1—20 u 26,
OTOOpaXEHHE UX C MIOMOIIBIO CXEM;

9) coctaBienue GopMys OKCUIOB XUMHUECKUX JIEMEHTOB U COOTBETCTBYIOIIMX UM THAPOKCHJIOB;

10) Hanucanue CTPyKTYPHBIX (GOPMYI MOJIEKYISIPHBIX COSTUHEHHUH U (DOPMYIIBHBIX €MHHUI] HOHHBIX
COEIMHEHUH 110 BaJICHTHOCTH, CTEIIEHU OKUCIIEHUSI UJTU 3apsily UOHOB;

11) ymenue GpopmMyaupoBaTh OCHOBHBIE 3aKOHBI XUMHUU: TOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO
CTPOEHMSI, COXpPAaHEHHS MacChl BEIIECTB, 3aKOH ABorajpo; 12) ymenue GopmyanupoBaTb OCHOBHBIE
MOJIO’KEHUSI AaTOMHO-MOJICKYJISIPHOTO YUEHUSI U TEOPHH DJICKTPOIUTHYECKON quccounanuu; 13)
orpezesieHue MPU3HAKOB, YCIOBUI MPOTEKaHUs U MIpeKpallleHus peakuuii; 14) coctaBieHue
MOJIEKYJISIPHBIX YPAaBHEHUH XUMHUECKUX PEAKINH, TOATBEPKAAIOIUX O0IINe XUMUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB U OTPAXKAIOLIUX CBSI3U MEX]y KJIacCaMH COEIUHEHMI; 15)
COCTaBJIEHUE YPaBHEHHUH peaklMii ¢ ydacTHEM JIEKTPOJIMTOB TakKe B HOHHOM (opme; 16) onpenenenne
[0 XUMUYECKUM YPABHEHUSIM NIPUHAITICKHOCTH peaklUii K ONpeeIEHHOMY THUITY WM BUY; 17)
COCTaBJIEHUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI C IIOMOILBIO METO/1A
3JIEKTpOHHOTO OanaHca; 18) mpuMeHeHne OHATHI «OKHCIICHUE» U «BOCCTAHOBIICHUE) JIJIS
XapaKTEePUCTUKH XMMHYECKHX CBOMCTB BelIECTB; 19) onpeneneHue ¢ MOMOIIbI0 KaUeCTBEHHbBIX PeaKLni
XJIOpU-, CyJib(paTh KapOOHAT-aHMOHOB U KaTHOHA aMMOHUS B pacTBOpe; 20) 0ObsICHEHNE BIUSHUS
pa3InYHbIX (PAKTOPOB HA CKOPOCTh peakiuii; 21) yMeHue XxapakTepu30BaTh MOJI0KEHNE METAIJIOB U
HEMETAJUIOB B MEPUOJUYECKON CUCTEME FIEMEHTOB, CTPOCHHUE UX aTOMOB U KPUCTAJIJIOB, 00LI1e
¢u3nUecKkre 1 XMMUYECKHE CBOMCTBA; 22) 00bsICHEHE MHOT000Opa3usl MPOCTHIX BELIECTB SBJICHUEM
AJJIOTPOIIHMHU € YKa3aHUEM e€ MPUUKH; 23) YCTaHOBJIEHUE Pa3IudUil THApPO-, MUPO- U
ANEKTPOMETAJUTYPIHH U WIUTIOCTPUPOBAHKE 3TUX PA3IMIMIA IPUMEpaMH MPOMBIIIUIEHHBIX CITIOCOO0B
MOJTyYEHUs! METAJUI0B; 24) yMeHUe JaBaTh 00IIyI0 XapakTepucTuky snemenTos I, II, VIIA-rpynm, a
TaKXe BOJI0pO/ia, KUCIOpo/a, a30Ta, cepsl, pochopa, yriaepoia, KpeMHHs 1 00pa30BaHHBIX UMHU
IIPOCTHIX BEIIECTB U BaXKHEHUILIUX COEAMHEHUH (CTpOCHUE, HAX0K/IEHUE B MPUPOJIE, MTOJIyUYEHHE,
du3nueckrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHE); 25) yMEHUE OMHUCHIBATh KOPPO3HIO METAJIOB U
CIOCOOBI 3aITUTHI OT HeE; 26) yMEHHE MPOU3BOIUTh XUMHUYECKHUE PACUETHI C UCTIOJIB30BAHUEM TTOHSATHI
«MaccoBasi J10JIs BEIIECTBA B CMECH», «KOJIMYECTBO BEILIECTBA», «MOJISIPHBIA 00BbEM» 110 (hopmynam u
ypaBHEHUsM peakiuii; 10 27) onrcanue CBOMCTB M MPAKTHIECKOTO 3HAUYCHUS U3yUYEHHBIX OPTaHHYECKUX
BEILIECTB; 28) BhINOJIHEHHE 0003HAUEHHBIX B IPOTpaMMe 3KCIIEPUMEHTOB, PACIIO3HABAHUE
HEOPTaHWYECKHUX BEIIECTB M0 COOTBETCTBYIOIINM MpU3HAKaM; 29) cOONIOAeHUE TIPABUIT 0€30MMacHON
paboThl B XUMUYECKOM KaOuHeTe (11aboparopun).

COIEPKAHUE ITPOI'PAMMBbI
8 kimace
Beeoenue (4 u)



[Mpenmer xumun, MeToIbI TO3HAHUS B XUMUU: HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE.
Hcrounnku xumMudeckoi nHGopMaIum, ee olyuyeHue, aHalu3 U MPEACTaBICHUE er0 PE3yJIbTaTOB.
[TonsiTe 0 XUMUYECKOM AJIEMEHTE M (JopMax ero CylneCTBOBaHHs: CBOOOIHBIX aTOMax,

MPOCTHIX U CIIOKHBIX BEIIECTBA

[IpeBpamienus BemiecTB. OTIMYHE XUMUUYECKUX PEAKIUNA OT (PU3UYECKUX SBICHUHN. Posib xumMun

B )KM3HU YeJIoBeKa. XeMopuius u XxeMohoOous.

Kpatkue cBeneHus U3 UCTOPUU BOSHUKHOBEHUS M pa3BuTus xumui. [lepunon anxumun. Ionstue

o ¢punocopckom kamue. Xumus B X VI B. Pa3Butue xumun Ha Pycu. Posb oTe4ecTBEHHBIX YUCHBIX B
CTAaHOBJICHUU XMMHYECKOW HaykH - paboThl M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneena.
XuMHuueckasi CHMBOJIMKA. 3HAKU XUMUYECKUX DJIEMEHTOB U MPOUCXOKACHUE UX HAa3BAaHUH.
Xumunyeckue Gpopmynsl. Uuaekcs u kodagbunueHTsl. OTHOCUTENbHBIE AaTOMHASI U MOJICKYJISIpHAs
macchl. Pacder MaccoBO# 1011 XUMHUYECKOTO 3J1eMeHTa 1o opmyne Bemectsa. [lepuoaunueckas
cuctema xumuueckux snemeHToB [I. . MenneneeBa, ee CTpyKTypa: Majbie U OOJIbIIUE TIEPUOIBI,
TPYMIIBI ¥ TOATPYNIHI (T71aBHas u mobouHast). Ilepuoauueckas cuctemMa Kak ClipaBoO4HOE ocoOue st
MOJIy4EHUS CBEICHUN O XUMHYECKUX JIEMEHTaX.

Pacuemmnuvie 3a0auu. 1. HaxoxaeHre OTHOCUTENBHON MOJIEKYISIPHONH MacChl BEIIECTBA 10 €T0
XUMHUECKOH opMyiie. 2. Bpiuncienne MaccoBOt JOIM XUMUYECKOTO 3JIEMEHTA B BELIECTBE 110 €T0
dbopmyre.

Tema 1. Amomwvl xumuueckux 3nemenmos (9 u)

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMUIECKUX 1eMEeHTOB. OCHOBHBIE CBEJICHHS O CTPOCHHUH
aToMOB. JloKazareiabCcTBa CIOKHOCTH cTpoeHus: aToMoB. OmnbiThl Pesepdopaa. [Inanerapuas moaens
CTPOEHHS aToMa.

CocTaB aTOMHBIX Si7iep: IPOTOHBI U HEUTPOHBI. OTHOCHUTEIbHAS aTOMHAs Macca. B3aumocBs3b
MOHSITUHN «IPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI AaTOMHASI Maccay.

M3meHeHune dncia MpOTOHOB B siJIpe aToMa - 00pa30BaHUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.
N3menenue yncia HEMTPOHOB B sApe aToMa - 00pa3oBaHue N30TonoB. COBpEMEHHOE ONPEEIICHNE
MOHATUS «XUMHUUYECKUH 3JIeMEeHT». M30TonbI Kak pa3HOBUIHOCTH aTOMOB OJHOTO XUMHUYECKOTO
3JIEMEHTA.

OnekTpoHbl. CTpOEHUE ANEKTPOHHBIX YPOBHEN aTOMOB XMMUUYECKHUX JIEMEHTOB MaJIbIX

nepruoaoB nepuoanyeckoit cucreMsl . M. Menneneesa. [lonsitue o 3aBepruieHHOM U
HE3aBEPIICHHOM JJIEKTPOHHOM CJI0€ (IHEPTETHUYECKOM YPOBHE).

[lepnonnueckas cucrema xumuueckux 3neMeHToB /1. V1. MeHeneeBa u CTpoeHHUE aTOMOB:
(bu3nyecKuil CMBICI MOPSIIKOBOIO HOMEpA 3JIEMEHTa, HoMepa IpyYIIIbl, Homepa nepuojaa. MzmMenenue
YKClia 3JIEKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOI0 JIEMEHTa - 00pa3oBaHue
MOJIOKUTEIBHBIX U OTPUIIATENLHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE aTOMaMU METAIIJIOB U HEMETAIIJIOB.
[IpyuurHBI U3MEHEHUST METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B EPHOJIAX U IPYIIAX.
OO6pazoBanue 6uHapHBIX coeanHeHuil. [lonsaTre 00 noHHOI cBs3u. Cxembl 00pa30BaHUS HOHHOM CBSI3U.
BzaumoseiicTBie aTOMOB XMMUYECKUX 3JIEMEHTOB-HEMETAIIOB MEXK/Ty CO00i1 - 00pa3oBaHne OMHAPHBIX
COEIMHEHUI HEMETAIIJIOB. DJIEKTPOOTPULIATENbHOCTh. [[OHATHE O KOBaJIEHTHOM MOJISIPHOM CBSA3H.
ITorsaTre 0 BalICHTHOCTH KaK CBOMCTBE aTOMOB 06pa3OBBIBaTB KOBAJICHTHBIC XUMHWYCCKHE CBA3HU.
CocraBnenue Gpopmys1 OMHAPHBIX COSTMHEHUH 110 BaJICHTHOCTHU. B3anMoieiicTBe aTOMOB XUMHUYECKUX
AIIEMEHTOB-METAIUIOB MEXKAY CO00i - 00pa3oBaHKE METATMYECKUX KprcTaIuioB. [loHsTue o
METaJUIMYECKOM CBs3U. B3aumMoeiicTBIe aTOMOB XMMHUYECKHX JIEMEHTOB-HEMETAIIIIOB MEKIY CO00i -
00pa3oBaHKE ABYXaTOMHBIX MOJICKYJI

MpoCThIX BemiecTB. KoBaneHTHast HENMOJIipHasi XUMUYECKas CBSI3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

Tema 2. IIpocmote seuyecmea (6 u)

[TonoxeHne METAIIIOB U HEMETAJUIOB B MTEPUOJUYECKON CUCTEME XUMUYECKHX 3i1eMeHTOB []. M.
MenaeneeBa. Baxuneriye mpocThie BEMIECTBA - METAJIIBL: )KEJIE€30, ATIOMUHUN, KaJIbIU, MAarHUH,
HaTpui, Kanuil. O6mue ¢puznyeckrue CBOMCTBa METaJIOB.

BaxxHeilmue npocThie BeniecTBa - HeMeTalllbl, 00pa30BaHHbBIE aTOMaMH KUCJIOPOa, BOAOPO/a, a30Ta,
cepsl, pocdopa, yriepona. MoseKkybl MIPOCTHIX BELIECTB-HEMETANIOB-BOIOPOAa, KUCIOPO/Ia, a30Ta,
ranoreHoB. OTHOCHUTEIbHAS. MOJIEKYJISIpHAs Macca.

CnocoOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEUIECTB -
ajuIoTponus. AJIOTporHbIe MoAMUKAIIUN Kucaopoaa, pocdopa u onosa. MeTtammueckue u



HEMETaJUIMYECKUE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTD JACJICHHSI MPOCTHIX BEIIECTB Ha
METaJIJIbl 1 HEMETAJLJTBI.

UYucno ABoranpo. KonanuectBo BemectBa. Monb. MossipHas macca. MossipHblil 00beM ra3000pa3HbIX
BelecTB. KpaTHbie eIMHUIBI KOJMYECTBA BEIECTBA — MHJLTUMOJIb M KUJIOMOJIb, MUJUTUMOJISIPHAS U
KHJIOMOJISIPHAsI MacChl BEIIECTBA, MUJUTMMOJISIPHBIN M KUJIOMOJISIPHBIA 00beMBI Ta3000pa3HbIX BEIIECTB.
PacueTsl ¢ uCnoyib30BaHNEM MOHATHH «KOJUYECTBO BEIIECTBAY», «MOJISIPHAS MAcCa», «MOJIAPHBIN 00beM
ra3oB», «IIOCTOSIHHAsT ABOTaIpo».

Pacuernble 3agaun. 1. BrerumciieHne MOJSpHON MacChl BEIIECTB MO XUMHYECKHM (opmylam. 2.
PacueTsl ¢ uCnosib30BaHNEM MOHATHH «KOJUYECTBO BEIIECTBAY», «MOJISIPHAS MAacca, «MOJIAPHBIN 00beM
razoB», «IIOCTOSIHHAsE ABOTaIpoy.

Tema 3. Coeounenusn xumuueckux snemenmos (13uacos)

Crenenb okucaeHusi. CpaBHEHUE CTEIIEHU OKUCIICHUS U BAJIGHTHOCTH. OTipeielieHrue CTeneHn
OKHCIICHHS SJIEMEHTOB 110 XUMHUYeCcKOi popmyrne coennnenus. Cocrapnenue Gopmysn OMHAPHBIX
COEIMHEHMH, OOIIMH CIIOCO0 MX Ha3LIBAHUS.

bunHapHbBIEe COETMHEHHS METAIJIOB M HEMETAJUIOB: OKCHJIBI, XJIOPHJIBI, CYTb(UIIBI U JIP.

Cocrasienue ux Gopmyot.

bunapHble coeTMHEHUST HEMETAIIOB: OKCH/IbI, JIETYYHE BOJOPOJHBIE COEUHEHNUS, UX COCTaB.
[IpencraBuTeny OKCUAOB: BOJa, YIIEKUCIIbIN ra3 U HerameHas u3Bects. [IpencraBurenu

JETY4YUX BOJAOPOJHBIX COEIUHEHUN: XJIOPOBOJAOPO] U aMMHUAK.

OcHOBaHUs, UX COCTAaB M Ha3BaHMs. PacTBOpUMOCTh OCHOBaHUH B Bojie. Tabuiia pacTBOPUMOCTH
TUAPOKCHUJIOB U coJiei B Boze. [IpencraBurenu menoueit: THAPOKCHIBI HATPHSI, KT U KaJIbIUs.
[TonsiTue 0 kauecTBEeHHBIX peakuusax. MuaukaTopsl. U3MeHEeHHE OKpACKU UHAMKATOPOB B IIEITOYHOMN
cpene. Kucnotsl, ux cocra u HazBanus. Kinaccudukarus kucinot. [IpeacrtaBurenu KUCIOT: CepHas,
cosisiHas U a3oTHas. [loHsTre o mKane KucaoTHOCTH —Ikana-pH. 3MeHeHue okpacku HHJIUKATOPOB B
KHUCJIOTHOM CpeJie.

Comnu Kak MpoM3BOIHBIE KUCTIOT U OCHOBaHU. VX coctaB u Ha3BaHus. PacTBopuMOCTh colieli B BOJIE.
[IpencraBurenu coseii: XJIOpua HATPUs, KapOooHAT U GocdaT Kambiys. AMOppHBIE U
KPUCTAJUIMYECKUE BEIIECTBA.

MexMOoNeKyIIpHbIE B3aUMOICUCTBUS. THITBI KPUCTATUIMUECKUX PEIIETOK: HOHHAs, aTOMHA,
MOJIEKYJIIpHAsl U METaJUIM4ecKasi. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THUIOB KPUCTAINIMYECKHUX
penieTok. BemniecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH OCTOSIHCTBA COCTaBa

JUTSL BEIIECTB MOJIEKYJIIPHOTO CTPOCHHSI.

Yuctele BemecTBa 1 cMecu. [IpuMepsl )KUIKHUX, TBEPIBIX U ra3000pa3HbIx cMeceil. CBolicTBa

YHUCTBIX BEIIECTB U cMecel. VX coctaB. MaccoBasi 1 00beMHas J0JIM KOMITOHEHTa CMecH. PacdeTs,
CBSI3aHHBIE C UCTIOJIB30BAaHUEM TIOHSITHS JAOJISI.

Pacuernnle 3amauun. 1. Pacuer MmaccoBoi 1 00bEMHOM J0/I€ KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brruncnenue MaccoBoil 1011 BELIECTBA B PACTBOPE M0 U3BECTHOM Macce pacCTBOPEHHOTO BEIIECTBA U
Macce pacTBopurenis. 3. BeruuciaeHue Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTEIIS, HEOOXOAUMBIX
JUTS1 IPUTOTOBJIEHUSI ONIPEACIIEHHON MacChl pacTBOpa C U3BECTHOM MAacCOBOM J0JI€H paCTBOPEHHOTO
BEIIECTBA.

Tema 4. Hamenenusn, npoucxooaujue c semjecmeamu (124) Ilonstue

SIBJIEHUW KaK N3MEHEHUH, TPOUCXOIAIINX C BEIIECTBAMH.

SIBnenus, cBSI3aHHBIE C M3MEHEHUEM KPHUCTAITHYECKOTO CTPOSHHUS BEIIECTBA MPU IMTOCTOSTHHOM €T0
cocTage, puzndeckue sBieHns. Ou3ndecKue SBJICHUS B XUMUUN: TUCTUIUISAINS, KPUCTATUTA3AIUS,
BBITIAPUBAHNE U BO3TOHKA BEIIECTB, IEHTPU(DYTHPOBAHHUE.

SIBnenus, cBsI3aHHbBIE C H3MEHEHHUEM COCTaBa BEIIECTBA, - XUMUYECKUE peakiuu. [Ipu3Haku U ycroBus
MPOTEKAaHUsI XUMHUYECKUX peakuuid. [loHaTre 00 3K30- ¥ SHAOTEPMHUECKUX peakiusix. Peakim
TOPEHHUsI KaK YaCTHBIN CITydald SK30TEPMHUECKUX PEAKIU, IPOTEKAOIIMNX C BBIIECIEHUEM CBETA.

3aK0H COXpaHEHUsI MaCChl BEMIECTB. XUMUYECKUE YpaBHEHUS. 3HAUCHUE HHICKCOB U

koddpuimenToB. CocTaBieHHe ypaBHEHUH XUMUYECKUX PEAKIUH.

Pacuersl o xuMuueckuM ypaBHeHUAM. Pellienne 3a1a4 Ha HaX0XKIE€HHE KOJIMYECTBA BELIECTBA, MACChI
WM 00beMa IMPOJIYKTa PEAKIIUU TT0 KOJIMYECTBY BEIIECTBA, MACCe UM 00BEMY HCXOIHOTO BEIICCTRA.
PacdeTsl ¢ HCTIOIB30BAHUEM TTOHATHS <«J10J151», KOTJa UCXOAHOE BEUIECTBO JJAHO B BUJE PacTBOpa C
3a/IaHHOM MacCOBOM J0JIel PaCTBOPEHHOI'O BEILIECTBA WIIA COACPIKUT ONPEICTICHHYIO 00 IPUMECEH.



Peakuuu paznoxenus. [lonsatue o ckopocTn xumudeckux peakuuil. Karanuzatopel. @epMeEHTHI.
Peaknuu coenunenus. Katanutudeckue u HekatanuTuueckue peakiun. O0paTuMbie U HEOOpaTUMBIE
peaKuum.

Peaknuu 3amenieHust. DNEKTPOXUMUYECKUN psAJl HAPSHKEHUI METAJIOB, €r0 UCIIOJIb30BAaHUE IS
MIPOTHO3UPOBAHUS BO3MOKHOCTH IIPOTEKAHUS PEAKLIUN MEXIy METaUIaMH ¥ paCTBOPaMU KHCJIOT.
Peakiuu BbITECHEHUST OJHUX METAIJIIOB U3 PACTBOPOB UX COJIEH IPYrUMHU MeTajiaMu. Peakimu
oOMeHa. Peakiiuu HelTpanu3amun. Y CIOBUS MIPOTEKAHUS PEaKIMil 0OMEHA B pacTBOpax J0 KOHIIA.
Tunel XUMHYECKUX peakuui (M0 IPU3HAKY «UUCIIO U COCTAB UCXOIHBIX BEIIECTB U MPOIYKTOB
peaxkiuu») Ha IpUMepe CBOMCTB BOJIbl. Peakiiust pa3nokeHus - 3JeKTpoiau3 Bobl. Peakiyu
COEIMHEHMS - B3aUMOJEHCTBUE BOJBI C OKCHJIaMHU METAJUIOB U HEMETAJJIOB. [IoHsATHE «TUAPOKCUIBIY.
Peaknuu 3aMmenieHus - B3auMOACHCTBUE BOBI C IIEJIOYHBIMH U IIET0YHO3EMEIbHBIMU METAIIAMH.
Peakiiun oOMeHa (Ha mpuMepe ruapoIn3a Cynbhuaa ATFOMUHAS U KapOrIa KaabIus).

Pacyernbie 3a1aun. 1. Beiunciaenue no XuMUUEeCKUM YPaBHEHUSIM MacChl UM KOJIMYECTBA BEIIECTBA
10 U3BECTHOM Macce WM KOJIMYECTBY BELIECTBA OJHOIO U3 BCTYNAIOLIMX B PEAKLIUIO BEIIECTB WIH
MPOJYKTOB peakiuu. 2. Beraucienue Macchl (KOJUYeCTBa BEIIECTBA, 00beMa) MPOAYyKTa PEaKIIHH,
€CJIM U3BECTHA MACCAa UCXOAHOTO BEIIECTBA, COJAEPKAILETO OMPEACIICHHYIO JTOJII0 IPUMECE.

3. Boruncnenue macchl (KoJau4ecTBa BelecTBa, 00beMa) MPoIyKTa peakliiy, €Clii U3BECTHA Macca
pacTBOpa U MaccoBast 10J11 PACTBOPEHHOr'0 BEILIECTBA.

Tema 5. IIpakmukym 1. Ilpocmeiiwiue onepayuu c geuecmeom- 3 (vaca)

IIpakTyeckas padora Ne 1

[IpaBuna TexHuku 0e30nacHOCTH MpU paboTe B XUMUUECKOM KabuHete. JIabopaTopHoe
00opyI0BaHKE U 0OpalIeHUE C HUM.

IIpakTuyeckast pa6ora Ne 2

[Ipu3Haku XMMHUECKUX pEeaKIMi U UX KJIACCU(PUKALUS.

IIpakTuyeckas padora Ne 3

[IpuroroBneHue pacTBopa caxapa ¢ 3aJlaHHOM MacCOBOM J10J1€i.

Tema 6. Pacmeopenue. Pacmeopui. Ceoitcmea pacmeopoe rnekmpoaumos. (19 u)

PactBopenne kak Qusnko-xumuueckuii mponecc. IloHaTHe o ruxpatax M KpUCTAIOTHIpaTax.
PaCTBOpI/IMOCTB. KpI/IBBIe PaCTBOPUMOCTHU KaK MO/JICJ/Ib 3aBUCUMOCTU PACTBOPUMOCTU TBEPIAbIX BCHICCTB
OT TEMIICPATYPHI.. HaCBIHICHHBIC, HCHACBIIIICHHBIC 1 MEPECHIIICHHLIC PAaCTBOPLI.

3HavyeHHEe pacTBOPOB JIJIsl IPUPOBI U CEITBCKOTO XO341CTBa.

[TonsaTHe 00 >MEKTPOTUTUUECKON TUCCOIUAIINU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHL. MexaHu3m
JUCCOIMAIIMY AJIEKTPOIUTOB C PA3JIMUYHBIM TUIIOM XUMHUYECKOU CBSI3U. CTENEHb AJIEKTPOIUTHIECKOM
nuccoranuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

[TonsiTrie 06 AMEKTPONUTUIECKON JUCCOLUAIIUHU. DIEKTPOIUTHI U HEDNIEKTPOIUTHL. MeXxaHu3M
JTIUCCOITUAIIMH DJIEKTPOIUTOB C PA3JIMYHBIM THIIOM XUMUUYECKOU CBsI3U. CTENEeHb SJIEKTPOIMTHUECKOM
mucconuainuu. CHUIbHbBIE U c1a0ble SJIeKTPOIHTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUH AIIEKTPOIUTHIECKOM aucconnanuu. oHHbIe ypaBHEHUS

peakiuii. Y cnoBus MPOTEKaHUSI pEaKii 0OMEHa MEXKy JIEKTPOIUTaMH J0 KOHIIA B CBETE

VMOHHBIX IIPEACTaBICHUMN.

Knaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccupukanuus. Jucconnanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU HJIEKTPOIUTHUECKOM
qrcconanvy. MonekynspHble 1 HOHHBIE YPABHEHUS pPEaKIIUi KUCIOT. B3auMoAeCTBUE KUCIIOT C
MeTaJUIaMH. DIIEKTPOXUMHUYECKUH Psi/i HANIPSKEHUH METaITOB. B3anmoielicTBre KUCIIOT ¢ METalIaMH U
OKCH/IaMH METAJIJIOB. B3anMoeiicTBre KUCIOT C OCHOBAHUSMU - PEAKIIHS HEUTpaTH3aIiH.
B3aumoneiicTBue KUCIOT ¢ coisiMu. Mcnonb30Banue Ta0IMIIbl pACTBOPUMOCTH JIJISl XapaKTEPUCTUKU
XUMHYECKHX CBOWCTB KUCIOT.

OcHoBaHus, ux kinaccudukanus. Jlucconmanysi OCHOBaHUH M MX CBOWCTBA B CBETE TEOPUU
AJIEKTPOJUTHYECKOMN AUCCOMAU. B3auMoIelicTBUEe OCHOBAHUM C KUCIOTaMU, KUCIIOTHBIMHU
OKCHJIaMU 1 coyisiMH. Viconb30BaHue TaOIUIIBI

PacTBOPUMOCTH JIJIsl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHUH. Pa3noskeHne HepacTBOPUMBIX
OCHOBaHUH npu HarpeBaHuu. Conu, X KJIaccupUKausa 1 aucconnanus B cete TO/l. pa3anyHbIX

TUnoB cosiei. CBOMCTBA coJieill B CBETE TEOPUHU AIIEKTPOIUTHUECKOMN nucconnanui. Bzaumoneictaue
COJIEM C METaJlJIaMH, YCIOBUS MTPOTEKAHUS ITUX peakunil. BzauMoaencTBre Colel ¢ KUCIO0TaMHu,
OCHOBaHUSIMU U cosiiMU. Mcnionbp30BaHue TaOJIMIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKUX
CBONCTB COJIEH.



O6o00611eHne cBeleHni 00 OKCHIaX, NX KiIacCu(UKAIUN U XUMUYECKUX CBOMCTBAX.

['eneTnueckue psbl METAUIOB M HEMETAIUIOB. ['eHeTHueckas CBs3b MEXKy KilaccaMmu
HEOPraHUYECKUX BEIIECTB

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUHU.

OrnpezesieHne CTETICHH OKUCIICHUSI IJIs1 DJIEMEHTOB, 00pa3yOIIMX BEIIeCTBa Pa3HBIX KIACCOB.
Peaxnnu nonnoro ooMena u OBP. Okucinurens 1 BOCCTaHOBUTEND, OKUCIIEHHUE U BOCCTAHOBIIEHHE.
Peakmin noHHOTO 0OMEHA M OKHCIIMTEIFHO-BOCCTAHOBUTENIbHEIE peakiinu. CocTaBlIeHUE YPaBHCHHIA
OKHCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIMI METOIOM JIEKTPOHHOTO Oaianca. CBOMCTBA MPOCTHIX
BEIIIECTB - METAJIOB U HEMETAIIJIOB, KUCJIOT U COJICH B CBETE MPEICTABICHHUI 00 OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX MPOIIECCAX.

Tema. lIpakmukym 2. Ceoiicmea pacmeopos riekmpoaumos. (2 uaca) llpakruyeckas
padora Ne 4. PenieHue skCiepuMEHTAIbHBIX 3a7a4 Mo TeMe «Teopust 2IeKTPOTUTHYECKOM
JUACCOLIMALN.

9 kaace
Beeoenue. Oouyan xapaxmepucmuka XumuuecKux 31eMeHn o8 U XUMUYECKUX PEeaKyuil.
Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuueckux nemenmos /l. U.
Menoeneesa (11 u)
XapaKTepucTHKa 3JIeMeHTa 10 ero nojoxeHuto B [lepuoandeckoil cucreme Xxumuyeckux 3yemMentoB 1. 1.
Memnneneesa. CBOWCTBa OKCHIOB, KUCIIOT, OCHOBAHUH U COJIEH B CBETE TEOPUU DIEKTPOIUTHUECKON
JMCCOLIMAIINH U OKUCIICHHUS-BOCCTaHOBICHUS. [[oHATHE O IEpeXOIHBIX dTIeMeHTax. AM(OTEPHOCTD.
I'eneTnyeckuii psa nepexoHoro aiuemMenra. llepuonndeckuil 3aKoH
u Ilepnogndeckas cucteMa XuMu4deckux 3aemeHToB . Y. Menneneea. XuMudeckasi OpraHu3anus KUBON
Y HE)KUBOM NpUpoAbl. XUMHUYECKUIN COCTaB sApa, MAHTUU U 36MHOM KOPBI.

XUMUYECKUE JIEMEHTHI B KJIETKaX KUBBIX OPraHU3MOB. Makpo- 1 MUKpodieMeHThI. O000eHIe
CBEJICHUI 0 XUMHUYECKUX peaknusx. Kimaccupukanus XuMHUECKUX PEAKIUH 110 pa3IHIHbIM
IPU3HAKAM: «UHUCJIO U COCTaB PEarupyrouInX U 00pa3yoInXCcs BEIIECTBY, «TeII0BOH 3 deKT»,
«HaIpaBJIeHNUE», «M3MEHEHHUE CTENEeHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIOLINX pearupyromme
BEILIECTBaY, «(hazay, «MCIOJIb30BaHNE KaTanu3aTopa». [IoHsITHe 0 CKOPOCTH XUMHUYECKOM peaKitu.
@DakKTopbI, BAUAIOIINE HA CKOPOCTh XUMUYECKUX peakiuid. KaTanuzaTops! u katanus. MTHruOUTOpHI.
AHTHOKCUIAHTHI.

Temal Memannwt (15 uacos). Ilonoxenne meramion B [lepuoanueckoil cucteMe XUMUYECKUX
snemenToB J[. . MenneneeBa. Metanmuyeckas KpUCTAIIMYECKAsl PEIIETKA U METAINTNYECKAs
XumHuueckas cBs3b. OOume gpusndeckue cporictsa MetayioB. CIiiaBbl, UX CBOMCTBA M 3HAUEHUE.
XUMHUECKUE CBOMCTBA METAJNIOB KaK BOCCTAHOBUTENIEH, a TAK)XKE B CBETE UX MOJIOKEHUS B
AJIEKTPOXUMHUECKOM PsTy HanpspKeHuit MetaiioB. Koppo3us MeTamioB u criocoObl 60phOBI ¢ HEH.
Mertannsl B ipupojae. O61ire crnocoOb! MX MOTyueHUsI.

OO61as xapakTeprCTHKA IIEIOYHbIX METaNIoB. MeTtaibl B npupoze. O61mmue crnocodbl ux
nosyueHusi. Ctpoenue aromos. lllenounsle MeTamiel — MpocThie BelecTBa. BaxkHelmme
COCIMHCHUA ICTOYHBIX METAJIJIOB — OKCHUJbI, TUAPOKCHUAbI U COJIN (X.]'IOpI/IJII)I, Kap60HaTI)I,
Cynb(aThl, HUTPATHI), UX CBOWCTBA M MPUMEHEHHE B HApOJHOM X03sicTBe. Kanuiinbie ynoOpenusi.

OO61mas xapakTepuCcTHKa 3JIeMEHTOB Tl1aBHOM noArpymisl 11 rpynmnel. CtpoeHne aToMoOB.
[IlenoyHO3€EMENBHBIE METAIIIBI — MPOCTHIE BELECTBA. BakHENIINE COEAMHEHNS IIEIIOUHO3EMETbHBIX
METaJIJIOB — OKCHUJIbI, TUIPOKCUJIBI U CONU (XJIOPHIbI, KapOOHATHI, HUTPATHI, CyIb(haThl, (hocdaTsl), UX
CBOWCTBA U MPUMEHEHHE B HAPOJHOM X03sicTBe. AnmoMunuii. CTpoeHne atoMa, (pusnueckue u
XUMHYECKHE CBOMCTBA MPOCTOro BemiecTsa. CoeAMHEHNS aTlOMUHUS — OKCHUJI U THJIPOKCHT, UX
amQoTepHblii XxapakTep. Baxxneimue conu amomunus. [IpuMeHeHne allOMUHUS U €r0 COeTMHEHHH.

Kenezo. CtpoeHue atoma, pU3ndecKue U XUMUIECKHUE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enernueckue panel Fe+2 u Fe+3 . Baxneilmune conu »xene3a. 3HaueHHE Kelle3a U €ro
COEMHEHUH TSl IPUPOJIBI M1 HAPOJHOTO X034 CTBA.

Tema 2. lIpakmuxym 1. Ceoticmea memainnos u ux coeOunenui (2 u) 1.



OcyniecTBiIeHUE LETTIOYKH XUMUYECKUX TpeBpanieHuil. 2. [loaydyeHne u cBOMCTBA COEAMHEHMI
MeTaJlIoB. 3. Pelenne sKkcnepuMeHTaIbHBIX 33/1a4 Ha PAcllO3HAaBaHUE U MOIYYEHHE COEINHEHUN
METAJLIOB.

Tema 3. Hememannwt (27 u)

OO61as xapakTepuCcTHKa HEMETaJIOB: MoJokeHue B [lepuonnyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, 0COOEHHOCTH CTPOSHUS aTOMOB, JIEKTPOOTpUIaTeNbHOCTh (D0) Kak Mepa
«HeMeTamyHocTy, psia D0. Kpuctamindeckoe CTpoeHHe HEMETaIOB — MPOCTHIX BEIIECTB.
Annorponusi. @u3nyeckue cBOMCTBA HEMETAIIIOB. OTHOCUTENLHOCTh OHATHH «METaJI» U
«HEeMeTa».

Bonopon. Ilonmoxenune Bogopona B Ilepuoanueckoit cucreme xumnueckux snemeHToB . 1. Menneneena.
Crpoenue atoma U MoseKyJibl. PU3nUecKue U XUMHUYECKUE CBOMCTBA BOJOPOAA,

ero nosny4yeHue u npumeHenue. Boga. Ctpoenue mosekyibl. BogopoiHas xumuueckasi CBs3b.
Ou3nyeckue CBOWCTBA BObl. AHOMAIIUU CBOMCTB BOJbL. ['uapodunbHbie U rupodoOHbIE BElIeCTBA.
XuMHu4ecKkue cBOMCTBa BoAbl. KpyroBopot Boabl B ipupoae. Borgoouncrka. Aspanus Boabl. beitoBsie
¢bunbTpel. MuHepanbHbie BobI. JJucTuiinpoBaHHas BoJa, €€ MoJyudeHue U IPUMEHEHHE.

OO6mas xapakrtepuctuka raioreHoB. Ctpoenue atomoB. I[IpocTeie BemecTBa W OCHOBHBIC
COEIMHEHUS] TaJIOTeHOB, UX cBoiicTBa. Kparkue cBeaenuss o xjope, Opome, drope u ione.
[IpumeHeHne rajloreHoB U UX COEAMHEHHUI B HAPOJHOM XO35HCTBE.

Cepa. Ctpoenue aToma, aJlIOTPOIHsI, CBOMCTBA U IPUMEHEHHE POMONYECcKOi cepbl. OKCHIIBI cepbl
(IV) u (VI), ux nonmyuenue, cBorcTBa u npuMeHenne. CepHasi KUCI0Ta U €€ COJIU, UX MPUMEHEHHE B
HapoJIHOM Xo03siiicTBe. [Ipon3BOACTBO CEPHOM KUCIIOTBHI.

A3zot. CTpoeHue aTomMa 1 MOJIEKYJIbl, CBOMCTBA ITPOCTOIO BeleCTBa. AMMUAK, CTPOCHHE, CBOWCTBA,
nosyueHue u npumeHenue. Conu aMMOHMUS, UX cBoiicTBa U mpuMenenue. Oxcuapl azora (1) u (IV).
A3OTHas KUCJIOTa, €€ CBOMCTBA M MpUMeHeHHe. HUTpaThl 1 HUTPHUTEHI, MpodieMa ux

®ocdop. CtpoeHue aToma, alIOTPOIHUs, CBOMCTBa Oenoro u KkpacHoro ¢ocdopa, ux

npumenenue. OcHoBHbIE coequuenus: okcua gocdopa (V) u oprodochopnas kucnora,

docatsl. DochopHbie ynoOpeHus.

VYrnepoa. CrpoeHue aroma, aqIoTpONus, CBOMCTBAa Momudukaiui, npuMeHenue. OKCHUIIBI
yraepoaa (II) u (IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KanblIMT, COJA, MOTAII, HX
3HAYCHHE B IPUPOJIC U KU3HHU YETIOBEKA.

Kpemunii. CtpoeHne atoma, KpUCTAINIMYECKUA KPEMHHUH, €ro cBoWcTBa M mpuMeHeHue. OKcup
kpemuus (IV), ero npuponnsie pasHOBUAHOCTU. CUIMKATHI. 3HAYEHHE COCTMHEHUN KPEMHHUS B KUBOM
1 HexuBoM npupoze. [loHATHe 0 CUIIMKATHON MPOMBIIIJIEHHOCTH.

Tema 4. IIpakmukym 2. Ceoiicmea coeounenuii Hememannos (3 u)

1. Pemrenue OKCIICPUMCHTAJIbHBIX 3a/4a4 IO TCME «Hoz[rpynna raJorc¢HoB».
2. Pemenue OKCIICPUMCHTAJIbHBIX 3a/a4 IO TCME «Hoz[rpynna KHCJIOpOda.

3. Ilonyuenue, coOupanue 1 pacro3HaBaHHUE Ta30B.

Tema 5. Ob606wenue 3nanuii o Xumuu 3a Kypc 0CHO8HOU wikovl. (10 u)
TEMATHYECKOE IIJTAHUPOBAHHUE.

8 kiace
Ne Tema ypoka Koa-Bo
n/n Homep Js1a0. pad JacoB
HavyanbHble NOHATHS U 3aKOHBI XUMHUH (20 1)
1 [Ipenmer xumun. Ponp XuMHUM B KU3HU YEIOBEKA. 1
JLp.Nel
2 Metoapl U3ydeHUsT XUMUU 1




3 | ArperatHble COCTOSIHHSI BEIIIECTB. 1

JLp. No2
4 | II. p Ne 1 «3nakomcTBO ¢ mabopaTopHbIM o6opynoBanueM. [Ipasuna Th mpu 1
paboTe B KAOMHETE XUMHH
5 ®dusnyecKue SIBJICHUS B XUMUHU. 1
JLp. Ne3-4
6 [[Lp.Ne?2 «AHanu3 mouBb» 1
7 | ATOMHO- MOJICKYJISIPHOE 1
yueHue. XUMHUECKHUE DIIEMEHTBI
8-9 [3HaKku XUMHYECKHX 2
3JIEMEHTOB.

[Tepuonuueckas Tabnuna xuMuaeckux neMeHToB Jl. 1. Menneneesa.

10-11 | Xumuueckue GopMyIibl 2
12-13 BaneHTHOCTH 2
14 | XumudecKue peakiuu. 1
JLp. Ne5-7
15-16 | Xumuueckue ypaBHEHUSI. 2
JLp. Ne§8-9
17-18 | Tunbsl XUMUYECKUX PEAKIIHA. 2
JLp. Nel10-11
19 [ToBTOpenue u 06006menue TeMbl «HadanbHbIe MOHSATUS W 3aKOHBI XUMHU)) 2

20 |KontpospHas pabota Ne 1 «HavasibHble HOHSATHUS U 3aKOHBI XUMHUN

BaskHeiinue NPpEeACTABUTEC/IN HEOPraHUYECCKUX BECIIECTB. KoaunuyecTBeHHBbIE OTHOIIEHUSI B XUMHH

(18 v)
21 |Boznyx m ero cocras 1
22 |Kucnopon 1
23 |I1. p.Ne3 «IlosrydeHne, cOOMpaHue U pacro3HaBaHUE KUCIOPOIay 1
24 |OKcuabl. 1
JLp. Nel2
25 |Bomopon. 1
JL.p. Nel3
26 I1.p. No4 «[Tonyuenue, cobupanue ¥ pacrio3HaBaHUE BOJIOPOIA» 1
27 | Kucnortsl. 1
JL.p. No14
28 | Comu 1
29-30 |KomnuecTBo BemecTsa 2
31 |MomnspHbIi 00beM 1
ra3o00pa3HbIX BEIIECTB
32-33 |PacuéThbl M0 XUMHUYECKUM 2
YpaBHEHUSIM
34 Bopa. OcHOBaHUS. 1
ULp. Nel5
35 |PactBOpEI. MaccoBas 1oJis 1
pPacTBOPEHHOIO BEILIECTBA
JLp. Nel6
36 | ILp. Ne 5 «IIpurotoBieHue pacTBOPOB COJIEH € MX 33AAHHOM MAaCCOBOW JOJIEH» 1
37 |O06o0meHne U cucTeMaTU3alus 3HaHu 110 Teme: «BakHeimue npeacTaBuTenu 1
HEOPraHMYECKUX BemecTB. KomuecTBeHHbIE OTHOIICHUS B XHMHUD)
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Konrtpomnbnas padora Ne2 o teme: «BaxHel1ne npeacTaBUTeId HEOPraHWIECKUX BEILIECTB.

KonngecTBeHHBIE OTHOIICHUS B XMW

(OCHOBHBIE KJIACChl HEOPraHM4YecKux coequnenui (10 u)

39 Oxcupl: KiaccuuKkamnys U CBOWCTBA. 1
JL.p. No17-18
40 |OcHoBaHus: KJIaccU(pUKAIUSI U CBONCTBA. 1
JLp. Ne19-21
41-42 |Kucnotsl. IX knaccudukanyy 1 XMMAYECKHE CBOMCTRA. 2
JLp. No22-23
43-44 |Conu, ux K1accupUKaIM 1 XUMUYECKUE CBOMCTBA. 2
JLp. Ne24-26
45 |['enernueckas CBsA3b MEXAY KJIaCCAaMU HEOPTaHUUECKUX BEIIECTB 1
JLp. No271
46 | IL.p. Ne 6 «Pemenue 3KkCriepuMEHTAIBHBIX 3a]1a9)» 1
47 |O06oOmeHne u cucTemMaru3alys 3HaHui 1Mo Teme: «OCHOBHBIC KJIACCHI 1
HEOPraHMYECKUX COCIMHEHUI
48 | KonrpompHas padora Ne3 mo teme: «OCHOBHBIE KJIaCChl HEOPTaHUIESCKUX COCTUMHEHUI

IMepuoauyeckuii 3akon u [lepunoanyeckasi cucremMa xXuMudeckux 3jaeMenToB J[. U. MenaeneeBa.

Ctpoenue atoma (8 u)

49 EcrecTBeHHBIE ceMeNCTBa XUMHUECKHUX JIEMEHTOB. AM(BOTEPHOCTb. 1
JLp. Ne28
50 Otkpsitue JI. . MenaeneesbiM [leproanueckoro 3akoHa 1
51 | OcHOBHBIE CBECHHSI O CTPOCHUH aTOMOB. 1
52 |CtpoeHue INEeKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX 71eMeHTOB Ne«Nel-20 B 1
tabmume J[. . Mennaeneena.
53 |Ilepnoguueckwuii 3akon JI. V1. MenzaeneeBa u cTpoeHue aToma 1
54-55 | XapakTteprucTuka XMMHYECKOTO 3JIEMEHTa Ha OCHOBaHUU ero nosioxeHus B [1C 2
56 [3nauenue [leproanyeckoro 3akoHa u [lepruoguueckoil CHCTEMBbI XHMUYECKHX 1
snemeHToB /I. 1. Menaeneena
Xumunyeckasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (9 u)
57 |HMonHas XUMHYECKas CBS3b 1
58 | KoBajieHTHas MOJIIpHAst ¥ HETIOJISIPHAS. XUMUYECKas CBSI3b 1
59 | Merannuyeckas XMMUYeCKas CBSI3b. 1
JLp. No29
60-61 | CteneHp OKUCITICHHS 2
62-63 | OKuCIUTENHHO- BOCCTAHOBUTEIBHBIE PEAKIIUU 2
64 |OO6o6mmenne u cucreMarusanus 3HaHul 1Mo TeMam: «[13 u [ICXD» n «CTpoeHune 2
Bemectsa. OBPy»
65-66 | [Ipomexyrounas arrecrarus. KontponbsHas pabota 2
67-68 | IloBTopeHue. Pemenne pacueTHbIX 3a/1a4 | .2
TemaTH4yeckoe NJIaHUPOBaHMe 9 KiIacc
Ne Tempbl BXoasilue B pa3aeibl NPOrpaMMbl Kou-Bo
n/n 4yacoB




OO0masi XapakTepuCTHKA XMMUYECKHUX 3JIEMEHTOB M XHMMHUYECKHX 12
peakuuii. [lepuonnyecknii 3akon u [lepuoanyeckasi cucreMa XMMHUYECKHUX
jemeHToB JI. . MenneneeBa — 12 yacoB
1 XapakTeprucTuKa XMMHUECKOTO 3JIEMEHTa Ha OCHOBAHHH €T0 MOJIOKEHUS B 1
Ilepuonnueckoii cucreme [I. 1. Menneneesa
2 XapakTeprucTuKa XMMHUECKOT0 3JIEMEHTa Ha OCHOBAHHH €T0 MOJIOKEHUS B 1
Ilepnonnueckoii cucreme [I. 1. Menneneesa
3 Bxo/1HOM THarHOCTUYECKU KOHTPOJIb 1
4 AMdOoTEpHBIE OKCUIBI U THIIPOKCHIBI 1
5 [Tepuonuueckuii 3akon u I[lepunoandeckas cucrema J[. 1. Menzaeneesa B cBere 1
YU€HHUsSI O CTPOCHHH aTOMa
6 XUMUYecKasi OpraHu3alus KUBOU U HEKUBOW MPUPOIbI 1
7 Krnaccudukanys XuMHueCKUX peakiuii Mo pa3IM4YHbIM OCHOBAHHIIM 1
8 ITonsiTHE O CKOPOCTH XMMHUYECKOM peaKLuu 1
9 Karamuzaropsr 1
10 O060061eHne U cucreMaTu3anus 3HaHui 1o teme «Beenenue. OOmas 1
XapaKTePUCTHKA XUMUYECKUX JIEMEHTOB U XUMUYECKUX PEaKIuil.
11 KontponsHast pabora Nel «Benenue. O0mas XxapakTepruCTUKa XUMUYECKUX 1
AJIEMEHTOB ¥ XUMUYECKHX PEAKITHII»
MertaJbl 18
12-13 | [TomokeHue 3rmeMeHToB- MeTayuioB B [lepuoamueckoii cucreme J{. 1. Menpaene- | 2
€Ba U 0COOEHHOCTH CTPOEHUS UX aTOMOB. DHU3UUECKIe CBONCTBA METAJIJIOB.
CrmuiaBbl
14 XHUMUYECKUE CBOKCTBA METAJIJIOB 1
15 Mertasel B npupoje. Ob1e cnocoObl UX MOJyYSHHS 1
16 [ToHsITHE O KOPPO3UH METAIIOB 1
17 OO1m1ast xapakTepucTHKa 31eMeHTOB |A rpynmsl. 1
18 CoequHeHN MIETOYHBIX METAIIOB 1
19 [Ile10uHO3EMETBHBIC METAILIIBI. 1
20 CoeMHeHNs MIeT0YHO3EMENbHBIX 1
21 ATFOMUHHI 1
22 CoenuHeHus aJlOMUHMS 1
23 Kenezo 1
24 Coeaunenus xenesa (11) 1
25 Coenunenus xenesa (111) 1
26 Penrenne npon3BoACTBEHHBIX 3324 1
27 O60061eHne 3HaHu# Mo Teme «MeTaTb 1
28 Konmponvnas pabomaNe2 no meme: «MeTanibiy 1
29 Ilpakmuueckas paboma Nel «Pemenne sKCIEpUMEHTAIIBHBIX 3a71a4 Ha PacIio- 1
3HABAHHE U TIONyYEHUE COSAMHEHUI METaIIIOB
Hemertamibl — 26 uacos
30 OO1m1ast XapaKTEpUCTHKA HEMETAJIOB 1
31 Bonopon 1
32 Bona 1
33 I"anorensl 1
34 CoeMHEHNUs TaIOTeHOB 1
35 Ilpakmuueckas paboma Ne2 «Pemienne sKCIIEpUMEHTAIIBHBIX 33724 110 TEME: 1
«[loarpynma raJoreHoB»
36 Kucnopon 1




37 Cepa, ee puznyecKre 1 XUMHUIECKUE CBONCTBA 1
38 CoenuHeHus cephl 1
39 CepHasi KHCJIOTa KaK 3JIEKTPOJIUT U €€ COJIH 1
40 CepHas KMCJIOTa KaK OKUCIHTENb. [lonydeHne u npuMeHeHne CEpHON KUCIOThI | 1
41 Ipaxmuueckas paboma Ne3 «Pemenue 3KCIepuMEHTAIbHbIX 3a/1a4 110 TEME 1
«[Toarpynma kuciaopoja»
42 A3OT U ero cBoMcTBa 1
43 AMMMAK U €ro CBOMCTBA. 1
44 Coau aMMOHUS 1
45 Oxcupl a30Ta. A30THAs KACJIOTA KaK JIEKTPOJIMT, €€ IPUMEHEHHE 1
46 ABOTHas KUCJI0TA KaK OKUCIUTENb, €€ IMOJTyUeHUE 1
47 ®Docdop. Coenunenus pocdopa. Ioustre o pochopHbIX yrnoOpeHUsIx 1
48 Yriepon 1
49 Oxkcunpl yriepoaa 1
50 YronbHas kucioTa U ee coiu. KecTKOCTh BOJIbl ¥ CLIOCOOBI €€ YCTpaHEHUs 1
51 Kpemunii 1
52 CoenHEHUS] KPEMHUS 1
53 CunmkaTHasi MPOMBIIIIEHHOCTh 1
54 Ipaxmuueckas paboma No4 «IlonmyueHue, coOupaHue 1 paco3HaBaHUE Ta30B) 1
55 Koumponvnas paboma Ne3 «Hemeramibny 1
Kpartkue cBegenust 00 opraHu4ecKMX coeIMHEeHUsIX 7 uaca
56-57 | YruieBomopozbl 2
58-59 | Kucmopoaconepsxaripe opraHndecKue COeTnHEHUS 2
60-61 | Kucmopomaconepskaripe opraHIdecKue COeTNHEHUS 2
62 A3oTCOJIepXKaIlKe OPTaHUYECKHE COSIMHEHNUS 1
O000menne 3HAHMI 0 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.— 4y
63 [Tepunonnueckmii 3axkoH u [lepuonnueckas cucrema /1. V1. MenneneeBa B cete Teopun | 1
CTPOCHHUS aToMa
64 Bujibl XUMHUYECKHX CBSI3€l M THUITBI KPUCTAUIMYECKHX PEHIETOK. B3anMocBs3b 1
CTPOCHUA U CBOMCTB BCILIECTB
65 Knaccudukarnms XuMuaeckux 1
peakiuii Mo pa3aTuYHbIM npu3HakaM. CKOpOCTh XMMHYECKUX PEAKIIHA.
Knaccudukaius v cBOMCTBa HEOPraHUYECKUX BeliecTB. OKUCIUTEIBHO - - 1
66 BOCCTaHOBUTEILHBIC PEAKIIUN
67 Wrorosast KoHTpOJIbHAS paboTa. 1
68 XUMUS ¥ OKpYIKarolias cpeja. 1
Uroro 68
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