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1. IHHosicHUTEILHAA 3AIMUCKA



PaGouas mporpamma o npeaMeTy XuMus 3a 8 Kiiacc COCTaBlieHa Ha OCHOBE:

3akona «O6 obpazoBanun Poccuiickoit @eaepaunu» ot 29.12.12 Ne 273u-D3.

denepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTENLHOIO CTaHAAPTa OCHOBHOTO OOINEro 00pa3oBaHUs OT
17.12.2010 r., Ne 1897 ¢ u3aMeHEeHUSIMHU U IOIOJHCHUSIMU.

[IpumepHO# oCHOBHOM oOpaszoBarensHO mporpaMMmbl OO0 (omobpena pemreHueM (enepaIbHOTO
y4eOHO-METOAMYECKOTO O0BEAUHECHUS 1o 00IieMy oOpa3oBaHuio mpoTokosioM oT 08.04.15 Nel/15)
penaktupoBana 04.02.2020 r.

C yuetom:
. OcHOBHOIT 00pa3zoBaTeNFHON MPOTPAMMBI OCHOBHOTO 001iero oopazoBanus ®I'OC MyHHIIUTIATHEHOTO

Or0KETHOTO 0011e00pa30BaTENILHOTO YUpEeKACHUS «] 0poACKON LIEHTP 00pa30BaHUs.

. Y4eOHOro TIaHa MYHUITUIAIBHOTO OFOKETHOTO 00IIe00pa3oBaTelbHOTO yupexaeHus «I opoackoit
LIEHTP 00pa30oBaHUD».

. IIpukaza MunuctepctBa npocsemienus Poccuiickoit @enepamuu ot 21.07.2023 Ne 556 "O BHeceHuu
n3MeHeHuil B mpuwiokenuss Ne 1 u Ne 2 k mpukazy MunuctepcTBa mnpocsemieHus Poccuiickoit
®deneparuu ot 21 centsopst 2022 1. No 858 "OO6 yrBepxaeHnn (heaepalbHOTO MepeyHst yueOHUKOB,
JOMYUICHHBIX K MCIOJb30BAHUIO IPU PEAIN3ALUH HMEIOIIUX T[OCYJapCTBEHHYIO AKKpPEAUTALUIO
o0pa30BaTebHBIX IMPOrpaMM HA4YaJbHOTO OOINEro, OCHOBHOTO OOINEro, CpeaHero oOIIero
o0pa3oBaHMs  OPraHM3aLMsIMM, OCYLICCTBISIOLIMMU  OOpa30BaTENbHYIO  AEATEIBHOCTb, U
YCTAHOBJICHUS IMPEJENLHOrO CpPOKa HCIOJIb30BaHUS MCKIIOUCHHBIX Y4eOHWKOB" (3aperucTpupoBaH
28.07.2023 Ne 74502).

V4ueOHO-METOAUIECKHI KOMITIIEKC:

1. Yuebno-meopemuueckue mamepuanvi:
e [IpumepHas mporpamMMa Mo y4eOHbIM NpeaMeTaM. XUMHA. 8-9 Kiacchl: MPOEKT.- 2-€ u3[., aopao.

M.: [Ipoceewienue, 2018.

o Aptopckas nporpamma O. C. I'abpuensina, cootBeTcTByloiias denepanbHoMy ["ocyaapcTBeHHOMY
00pa3oBaTeIbHOMY CTaHAapTy OCHOBHOTO 00IIero oOpa3oBaHUsl M AONylieHHas MUHHCTEPCTBOM
oOpazoBanuss u Hayku Poccuiickoit ®enepamum (Ilporpamma kypca xumuu is 8-9 KIaccos
o0mieoOpasoBaTenbubix yupexaenuii/O. C. ['abpuensn. — M.: JIpoda, 2018r.).

e Xumus. 8 kiacc: yue0. s obmeoOpazoBarenbhblx yupexaenuil/O. C. 'aOpuenss. -13-e u3n.,
crepeotuil.- M.: Ipocda, 2019 r.

2. Memoouueckue u dudaxmuueckue Mamepuabl:
e ["abpuensu O. C., Bockoboitnukosa H.I1., SlmykoBa A.B.. HactonbHas kaura ydurens. Xumus. 8

KI1.: Meronndeckoe nocodue. — M.: Jlpoda, 2010.

o Xumus. 8 ki1.: KontposnbHsle u npoBepounsie padoTsl K yueOHuky O. C. ['abpuensna «Xumus. 8 /
O. C. I'abpuemnsn, I1. H. bepeskun, A. A. Ymakosa u n1p. — M.: [Ipoda, 2019 .

e ["'abpuensa O. C., Bockoboitankosa H. I1. Xumus B TecTax, 3amagax, ynpaxHeHusx. 8 - 9 kir. — M.:
Hpoda, 2019.

3.Ilocobus ons obyuarowuxcs:
e ["abpuensn O. C., SmykoBa A. B. Pabouas terpaznp. 8 k 1. K yueonuky O. C. ['abpuensna «Xumusi.

8 kmacc». — M..: Jlpoda, 2020
e TeTpans mist JTaOOpaTOPHBIX OIBITOB M NPAaKTHYECKuX pabor k yuebnmky O. C. I'abpuensna
«Xmmus. 8 kimace» ['abpuensa O.C., Kynmosa A.B.-M.: [Ipoda, 2020.

[IpoaomKUTENBHOCTh YU€OHOIO TO/a COCTaBIsACT 35 Hemeb.



Ha npeamer «Xumus» B yueoHom miane MBOVY «"oponckoii uentp oOpazoBanus» 8 kimacca
OTBOJUTCS 2 Yaca B HEAENI0, Bcero 3a rox 70 4acoB U3 HUX:
o KOHTpOJIbHBIX PaboT 4 yaca.

o [IpakTHueckux paboT 7/ 4acoB.

Pabouas mporpamma mocTpoeHa Ha OCHOBE KOHLEHTPHUYECKOIO MOAX0Ad. DTO IOCTUTACTCs
MyTEeM BBIWICHECHUS IUAAKTUYECKOW EIMHUIBI — XHMHUYECKOTrOo »JJIEeMEHTa - W JallbHeHIeM
YCIOXHEHUHN M PACIIMPEHUH €e: 34€Ch TAaKOBBIMH BBICTYNAIOT (POPMBI CYIIECTBOBaHMs (CBOOOIHBIC
aTOMBI, IPOCTHIC U CJIOKHBIE BeLlecTBa). B mporpaMme yduThIBAaeTCSA peanu3aliisl MEXIPEIMETHBIX
cBszelt ¢ KypcoM (usukw (7 kiacc) u ouonorun (6-7 KJIaccel), TI€ JaeTcsi 3HAKOMCTBO CO CTPOSHUEM
aToMa, XMMHUYECKOW OpraHu3aluel KJIeTKH U poleccaMu 0OMeHa BEIIECTB.

OcHoBHOI1 (hopMOif oOpraHu3ay YIeOHOTO MpoIIecca SIBIIETCS KIacCHO-ypoUyHas cucrema. B
Ka4yecTBE JIONOJHUTENbHBIX (JOPM OpraHM3alyu 00pa30BaTEIbHOTO IPOLIECCa UCIIONb3YETCsl CUCTEMA
KOHCYJITAIIHOHHOW TOAJEPKKH, WHAUBUIYAIBHBIX 3aHSATHH, CAaMOCTOsITeNIbHAs paboTa yJamuxcs ¢
HCTIOJIb30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH.

[IpeoOmanaromelt GopmMoli  KOHTPOJISA BBICTYNAOT MHCBMEHHBIM  (CaMOCTOSITETIbHBIE H
KOHTPOJIbHBIE Pa0OTHI) U YCTHBIH Oonpoc (codece0BaHume).

3a ocHOBy pabouell mporpamMmbl B3siTa MporpaMma Kypca xumuu s 8-11 kiaccos
obmieoOpazoBatensHbIX yupexkaeanid (aBrop O.C. I'abpuensH), pekoMeHAoBaHHas JlemapTaMeHTOM
o0pa3oBaTeNbHBIX MPOTPAMM H CTaHIAPTOB 0O0IIero oOpazoBaHus MuHmcTepcTBa 00pazoBanus PO,
onmyOJMKOBaHHAs U3aTeNIbcTBOM «JIpoda» B 2012 rony.

ABTOpPCKOH MporpaMMme COOTBETCTBYET YUEOHHK: «XUMHUS 8 Kitaccy.

B aBTOpCKYIO MporpaMMy BHECEHBI CIEIYIOLINE U3MEHEHUS:

1. YBeau4eHo 4uCIlio YacoOB HA H3YUYEHHE TEM:

- «BBeaenue» 6 4acoB BMECTO 4 4acOB 3a CUET BKJIFOUCHHMSI TPAKTHIESCKUX paboT Nel u Ne2,

- Tema 4 «CoenuHEHUs XMMHUYECKHX JIEMEHTOB» N0 16 4acoB BMecTO 12 4HacoB 3a cyer
BKJIIOUEHUS MPAKTHYECKUX padoT Ne3 u Ned.

- Tema Ne4 «M3meneHus1, mpoucxoasiine ¢ BemecTaMu» 12 yacoB BMecto 10 yacos 3a cuer
BKJIIOYEHUS IPAKTUIECKOI paboThl No5.

- Tema Ne6 «PactBopenue. PactBoprl. CBOICTBa pacTBOPOB AJIEKTPOJIUTOBY» 24 daca BMECTO
18 yacoB 3a cueT BKJIIOUEHHS MpakTHUecKux pabot Ne§, 9. IIpaktudeckas pabora Ne6,/ HCKITIOYEHB!,
T.K. OIIBITHI M3 9THX paboT MOBTOPSIOTCS B MpakTHUecKoi padore Ne8.

Takum 00pa3zom, npakTHdecKrue padoThl, COCTABIAIOLINE TEMY S5 U TeMy 7, pacipeaesieHbl 10
JPYTUM TeMaM Kypca B COOTBETCTBUH C M3yYaeMbIM MaTepualioM (HyMmepalus MpakTHYEeCKUX padoT
o yueonuky O.C. ['aOpuensna 2013r. uznanus)

2. YBeJqU4YeHO 4YHCJIO 4YacOB Ha M3ydeHHe BBeneHus miisi u3ydeHus MHCTpyKTaxa mo Th
MPaBUI NOBEACHUS U paboThl B KaOWHETEe XUMHUY. Y MEHbIIEHO YHCIIO YacOB Ha M3ydyeHue TeMbl Nel
«ATOMBI XHMHYECKHX »3aeMeHToB» ¢ 10 wacoB jg0o 7 uacoB, T.K. HIOHATHE 00 H30TOIAX
paccMaTpuBaercsi Ha ypoke «OCHOBHBIE CBEJIEHHS O CTPOCHHH aTOMOBY. Y BeJIM4€eHO YKCIIO YacoB Ha
nzyuenne Tembl Ne3 «CoequHEHHs] XMMHYECKHX 3JIEMEHTOBY» B CBS3U C TPYJHOCTSIMH B PELICHUU
3aJla4 Ha HAaXO)KJIEHWE MACCOBOW JOJM BEIIECTBA. Y BeJUWYEHO YHCIIO YacOB Ha M3ydeHHe TeMbl N4
«VI3MeHeHus1, MPOUCXOIAIINE C BEIECTBAMUY, T.K. BKIIIOUEHA TeMa O MOHSATHHA CKOPOCTH XUMHUYECKON
peaknMd ¥ BO3HHMKAIOT 3aTPyAHEHHUs MpPHU pacueTax [0 YpPaBHEHUSM XHUMHUYECKHX PEaKIUH.
YBeandeHo unciio 4acoB Ha nzydeHue teMbsl NeS« PactBopenue u pactsopbsl. OBP», 1. k. mpoBoauTcs
roJIoBasi KOHTPOJIbHAsE paboTa 3a Kypc 8 Kjlacca U BO3HUKAET HEOOXO0IMMOCTh CUCTEMHOTO 0000IIEeHUS
BCEro y4eOHOT0 MaTepHraja H3y4YeHHOTO 3a TO/I.

3. 13 aBTOpPCKO# pOrpaMMBbl HCKIIIOUEHA 4acTh y4eOHOrO MaTepuala, KOTOPBIH OTCYTCTBYET
B 00s3aTETbHOM MHHUMYME COJIEPXKAaHUsT OCHOBHBIX 0OOpa3oBaTeNbHBIX MPOrpaMM JUIsi OCHOBHOM
IIKOJIBI, TAKXKE MCKIIOYEHBI HEKOTOPhIE JEMOHCTPAIMOHHBIE OIBITHI U JabopaTopHble padOTHl M3-3a
HE/JOCTaTKa BPEMEHM Ha MX BBIIOJHEHHE IpH 2 yacax B HEJENI0, TaK Kak aBTOpcKas MporpaMmma
npeaycMaTpuBaet 2/3 yaca B HEEIIO.



Ne | HammeHoBaHMe Bcero M3 Hux
n/n | TeMbl 4acoB IMpakTnyeckne padoTnl Kontposbubie | Ypo
padoThI KH
1. Tema 6 Nel. ITpuémer obpareHus ¢ 4
1.BBenenue J1a00PaTOPHBIM 000PYIOBAHUEM.
No2. Habmronenue 3a ropsimeit
CBEYOIl.
2. Tema 2. 7 K.p. Nel 6
ATOMBI
XUMHYECKUX
9JIEMEHTOB
3. Tema 3. 5 5
IIpocteie
BEIIeCTBA
4, Tema 4. 16 Ne3. Ouncrka moBapeHHOH COMH. K.p. Ne2 13
CoenuneHus Ne4. TIpuroroBieHue pacTBOpa
XUMUYECKUX caxapa ¢ 3aJJaHHOI MaccoBOH
JJIEMEHTOB JI0JIeH PACTBOPEHHOTO BENIECTRA.
5. Tema 5. 12 Ne5. TIpu3Haku XUMUYECKUX K.p. Ne3 10
N3menenus, peaKLuii.
MPOUCXOJIAIIUE C
BEIIECTBAMH.
6. Tema 6. 24 Ne6.CpolicTBa KHCIOT, Hrorosas K.p. 21
PactBopenue. OCHOBaHMI1, OKCHJIOB U COJIEH. Ned
PactBopsI. Ne7. Pemienue
CBolicTBa JKCIIEPUMEHTAIBHBIX 3a1a4.
pacTBOpoB
3JIEKTPOJIUTOB.
OxucaurenasHO-
BOCCTAaHOBUTCIIbH
bIC PEAKITUH.
Hroro: 70 7 4 59

2. Conep:xkanue TeM y4eOHOro Kypca xumuu 8 Kjacca.

Tema 1. BBenenne B xumuio (6 u).

XWMHs — HayKa O BEIIECTBaX, UX CBONCTBAX M MPEBPAIEHUSIX.

[MoHATHE O XMMHYECKOM dlIeMeHTe W (hopMax ero CymecTBOBaHHUS: CBOOOJHBIX aToOMax,
MPOCTHIX U CIOKHBIX BEIIECTBA

[IpeBpamenus BemiecTB. OTAMYME XUMHYECKHX PEAaKUUH OT (U3NMUECKUX sBIeHUH. Pompb
XUMUH B )KU3HU YEIIOBEKA.

Kpatkue cBeneHuss u3 UMCTOpUM BO3HMKHOBEHHUS U Pa3BUTUsA xumuu. llepuoa amxumuu.
[Nonstue o punocodckom kamue. Xumus B XVI B. PazBurne xumuu Ha Pycu. Ponb oTedecTBEeHHBIX
YYEHBIX B CTAHOBJICHHMHM XHMHUYECKOH Hayku - pabotel M. B. JlomonocoBa, A. M. bytneposa, . 1.
Menpeneesa.

Xumuueckasi CMHMBOJIMKA. 3HAKM XUMUYECKUX DJIEMEHTOB U MPOUCXOXKJCHUE UX HA3BaHUIl.
Xumnueckrne Gopmynbl. MHAEKCH U kKodddunmeHTsl. OTHOCUTENBHBIE aTOMHAas W MOJIEKYJISIpHAs
Macchl. PacdeT MaccoBoii 101 XUMHYIECKOTO dJIEMEHTA 110 (popMyJie BElecTBa.

[lepuoanueckas cucrema xuMudeckux eMeHToB J1. . Menaeneesa, ee cTpykTypa: MaJble
1 OOJIBIIIUE TIEPHOABI, TPYIIBI M MOATPYyNIbl (TIaBHas u nmobouHas). [lepuonnyeckas cuctema Kak
CIPaBOYHOE ITOCOOME IS MOTyUSHHS CBEJIEHII 0 XUMHUYECKHUX DJIEMEHTaX.

Pacuérnbie 3agaun. 1. HaxoxaeHue OTHOCUTENBHOM MOJIEKYJSIPHOW Macchl BEIIECTBA IO
ero xummdeckoil gopmyne. 2. BoruucneHne MaccoBOH 1O XMMHUYECKOTO 3JIEMEHTA B BEIICCTBE I10
ero gopmyiie.



IIpakTHyeckast padora Ne 1.
[IpaBuna TexHUKHU O6€30MMACHOCTH IIpH paboTe B XUMUIECKOM KabuHeTe. JlabopaTopHOe 000pymoBaHue
1 oOpalleHue ¢ HUM.

IIpakTHyeckasi padora Ne 2.
HabGmronenue 3a ropsiiei cBedoii.

Tema 2. ATOMBI XHMHYECKHX 3JIeMEeHTOB (7 4).

AToMBI Kak (opma CYIIECTBOBaHHS XHMHUYECKHX 3JIeMeHTOB. OCHOBHBIE CBEIEHHUS O
CTPOCHHHU aTOMOB. J[0Ka3aTenbCcTBa CI0KHOCTH CTpOeHHUS aToMoB. OmbITE Pe3epdopaa. ILranerapuas
MOJIETb CTPOEHUS aToMa.

CocTaB aTOMHBIX SA€p: IPOTOHBI M HEUTpoHBL. OTHOCUTENbHas aTOMHas Macca.
B3anMocBs3b OHATHIA «IIPOTOHY», KHEUTPOHY», KOTHOCHTEIHHASI aTOMHAS Macca.

H3menenune ymcia mpoTOHOB B sApE aToMa - 00pa3oBaHHe HOBBIX XUMHUYECKHUX 3JIEMEHTOB.

H3menenue yuciaa HEUTPOHOB B sAape aroma - obOpasoBaHue H30TOMOB. CoOBpeMEHHOE
OTIpe/IeTICHNE TOHATHA «XUMUYECKUH 3IeMeHT». M30Tombl Kak Ppa3HOBHAHOCTH aTOMOB OJHOTO
XUMHYECKOTO JJIEeMEHTa.

OnekTpoHbl. CTPOCHHE JJIEKTPOHHBIX O0OJIOYEK aTOMOB XMMHYECKUX 3jieMeHTOB Nel-20
nepuognueckoid cucrembol [. M. MenneneeBa. IloHATHE O 3aBEPIIEHHOM M HE3aBEPIICHHOM
ANIEKTPOHHOM CJI0€ (PHEPTETHIECKOM YPOBHE).

Ilepuonnueckas cucremMa XUMHUYECKHUX aneMeHToB [[. M. MeHnzaeneeBa U CTpOEHUE aTOMOB:
¢u3nUecKuii CMBICI TOPSIIKOBOTO HOMEpa dJIeMEHTa, HoMepa TPYIIIbI, HoMepa Mepuo/a.

W3MeHeHnne 4mcia SIIEKTPOHOB HA BHENTHEM JJIEKTPOHHOM YPOBHE aroMa XHMHYECKOTO
JJIeMEHTa - 00pa30BaHME MOJOKUTENBHBIX U OTPHUIIATENBHBIX HOHOB. MIOHBI, 00pa30oBaHHBIE aTOMaMHU
MCTAJIJIOB W HEMCTAJIJIOB. HpI/I‘II/IHLI W3MEHCHUSI METaJIMYeCKUX M HEeMETaJUIMUECKMX CBOMNMCTB B
MepPHOAax ¥ TPyTIax.

OO0pazoBanue OmHapHBIX coenmHeHui. [loHATHe 00 MOHHON cBs3m. CxXeMbl 00pa3oBaHUS
HWOHHOM CBSI3HU.

B3anmopeiicTBrue aTOMOB XMMHUYECKUX AJIEMEHTOB-HEMETAIIIOB MEXK Ty co00ii - 0Opa3oBaHue
JIByXaTOMHBIX MOJIEKYJI IIPOCTHIX BemiecTB. KoBaleHTHas HEMOISIpHAst XUMHYECKas CBSI3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (GOPMYJIBL.

B3anmopeiicTBrue aTOMOB XMMHUYECKUX AJIEMEHTOB-HEMETAIIIOB MEX 1y co00ii - 0Opa3oBaHue
OMHAPHBIX COCIMHEHUH HEMETAJUIOB. DIIEKTPOOTPUIATEIHHOCTh. [I0HITHE 0 KOBAJIEHTHON MOISPHOM
CBSI3U.

B3anmoyieiicTBHe aTOMOB XMMHYECKHX 3JIEMEHTOB-METAIIOB MEXIy co0oil - oOpazoBaHue
METATNIECKUX KpUCTAIOB. [loHATHE 0 METAIITHMYECKOM CBS3H.

JemMoHcTpanuu. Mojenn aToMOB XWMHUYECKHX JJieMeHTOB. [lepwoamueckas cucrema
xumudeckux dneMmenToB J[. 1. Menneneena.

Tema 3. IIpoctbie BemecTBa (5u).

[NonoxeHne METAIJIOB M HEMETAJIIOB B IEPUOIUUECKON CHCTEME XHMUYECKUX 3JIeMeHTOB [1.
N. MeunneneeBa. Baxxnelme npocTbie BEMIECTBA - METAJUIBL: KEJIE30, ATFOMUHUM, KaJIbI[UH, MarHui,
HaTpuii, kKanuid. O0ue GU3NUeCcKue CBOMCTBA METAJLIOB.

BaxHelime mnpocThlie BellecTBa - HEMETaUIbl, O0pa30BaHHBIE aTOMaMH KHCJIOPOJa,
BOZOpOJa, as3ora, cepel, ¢ochopa, yriaepoma. CroCOOHOCTH aTOMOB XHMHYECKHX DIIEMEHTOB K
00pa3oBaHMWI0O HECKOJIBKMX TMPOCTHIX BEHIECTB - AJUIOTPONHA. AJUIOTPONMHBIE MOIUPUKAIIUN
kuciopona, ¢ochopa u omoBa. Meramniyeckne U HEMETAIIIMYECKAE CBOMCTBA IMPOCTHIX BEIIECTB.
OTHOCHUTENIHLHOCTD ACJICHUA MTPOCTHIX BEIICCTB HA METAJIJIbI 1 HEMETAJLJIBI.

ITocrosinnas ABoraapo. KonndectBo Berectsa. Mosb. Mosisipaast Macca. MoJisspHbIH 00beM
ra3o00pa3HbeIX BemiecTB. KpaTHble €IWHUIIBI KOJMYECTBA BEIIECTBA — MIJUIUMOIb W KUJIOMOIIb,
MUJUTUMOJISIPHAS M KHAJIOMOJISIPHAsE MacChl BENIECTBA, MHJUIMMOJIAPHBIA W KWJIOMOJSPHBEIH 0O0BEMBI
ra3000pa3HbBIX BEIIECTB.

PacueTsl ¢ HCMONB30BaHMEM TIOHSATHH «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30BY», «IIOCTOSTHHAS ABOTaIPO».

Pacyernble 3amauu. 1. BpramciieHHme MOJSPHOW MAacChl BEMIECTB IO XHMHUYECKHM
¢dhopmynam. 2. Pacdersl ¢ MCTONB30BAHUEM TOHATHI «KOJHUYECTBO BEIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30BY», KITOCTOSTHHAST ABOTAIPO».

JdemMoHcTpannu. HexkoTopsle MeTamisl M HEMETAUIl KOJUYECTBOM BEIIecTBA | MOIIb.
Mopenb MOJISIPHOTO 00BheMa Ta3000pa3HbIX BEIICCTR.



Tema 4. CoenmHeHHs XHMHYeCKHX 3j1eMeHTOB (16 u).

Crenenp oxuciaeHus. OrnpeneseHUe CTENEHU OKUCIEHMsI 3JIEMEHTOB II0 XHMHYECKOH
¢dopmyne coequnenus. CocraBiaeHue GopMysl OMHAPHBIX COSAMHEHHH, 00N cTocod UX Ha3bIBAHHSL.
Bunapuele coeauHeHHA: OKCHIBL, XJIOpuAbl, cynbhuabsl u ap. CocraBieHue HX QOpPMYIL.
IIpencraButeny OKCHUAOB: BOJA, YITICKHCIBIH Ia3 M HEralleHas W3BECThb. lIpencTaBuTeny JeTydux
BOJIOPOJHBIX COCAMHEHHN: XJIOPOBOJOPO U aMMHUAK.

OcHoBaHHs, WX COCTaB M Ha3BaHUA. PacTBopuMocTh OCHOBaHWMU B Boae. Tabnwua
PacTBOPUMOCTH T'MIPOKCHUIIOB U cojiel B Boze. [IpencraBurenu menodeil: THAPOKCUABI HATPUS, KU
n Kanpiysl. [loHsTHE 0 KadeCTBEHHBIX peakuusax. MHaukaropsl. MI3MeHeHHe OKpacKyu MHAMKATOPOB B
LIETIOYHON Ccpene.

Kucnotsl, ux cocra u Ha3Banus. Knaccudukanus kuciot. [IpeacraButenu KUCIOT: cepHast,
COJIsIHAs ¥ a30THas. V3MeHeHne OKpacku HHIUKATOPOB B KUCIIOTHOM Cpeze.

Conu Kak IpOM3BOAHBIE KHUCIOT M OcHOBaHWM. X coctaB u Ha3BaHus. PacTBopumocTh
coJjeii B Boge. [IpenctaBurenu coneit: Xnopua HaTpust, KapOoHAT U Gocdart KanbLusl.

AmopdHbIe U KPUCTAJUINIECKHE BELIECTBA.

MexMomneKyIsIpHble B3aUMOACHCTBHA. THITBI KPUCTAIIIMYECKUX PEIIETOK: HOHHAsI, aTOMHasl,
MOJIEKYJISIpHAs W MeTallyIMueckas. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT THUIOB KPHUCTAILTUYECKHUX
peIIeToK.

BemiectBa MOJIEKYIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa IS
BEIIECTB MOJIEKYJISIPHOTO CTPOEHHSL.

YucTele BemiecTBa M cMecH. [Ipumepsl >KUIKHX, TBEPABIX W Ta3000pa3HbIX CMECEi.
CBoiicTBa YHCTBIX BemeCTB U cMeceil. x coctaB. MaccoBast u oObeMHas TOTM KOMITOHEHTa CMECH.
Pacuertsl, cBA3aHHBIE C UCTIONB30BAHUEM ITOHATHS JOJIS.

Pacuérnble 3amauu. 1. Pacyetr maccoBoli 1 00BEMHOI J0JIeli KOMIIOHEHTOB CMECH BEILIECTB.
2. BeruuciieHre MaccOBOM JIOJIM BEIIECTBA B PACTBOPE IO U3BECTHOW Macce PaCTBOPEHHOIO BELIECTBA
W Macce pacTBOpuTesii. 3. BpluMcieHne Macchl pacTBOPSEMOIO BEIIECTBA U PACTBOPHUTEI,
HEOOXOIMMBIX ISl TIPUTOTOBIICHHS OIpPEeNIEHHON Macchl pacTBOpa C M3BECTHOW MacCOBOMW JoJiei
PacTBOPEHHOT'O BEIIECTRA.

HdemoncTpanuu. OOpa3ipl  OKCHAOB, KHUCIOT, OCHOBaHWH wu comeil. Monenu
KPUCTAJUTMYSCKUX PEIICTOK XJIOpWAa HaTpus, aamasa, okcuaa yriepoaa (IV). CrnocoObl paznenenus
cMecel, TUCTHILISAIMS BOJIBI.

JlaGopaTopHblie onbIThl. 1. 3HaKOMCTBO ¢ oOpa3lamMH BELIECTB pPAa3HbIX KJIAacCOB. 2.
Pasnenenue cmecei.

IIpakTuyeckass padora Ne 3. OuncTka 3arpsA3HEHHON MOBAPEHHON COJIH.

IIpakTuyeckass pabora Ne 4.IlpuroroBrneHue pacTBopa caxapa C 3aJaHHONW MacCOBOM
JI0JIel PaCTBOPEHHOI'O BELIECTBA.

Tema 5. W3MeHeHusl, npoucxoasimue ¢ BemecTBamu (12u).

[lonsTre sBNEHN KaKk U3MEHEHHH, IPOUCXOIAIIMX C BElleCTBaMU. SIBlIEHNUs, CBSI3aHHBIE C
W3MEHEHHUEM KPHUCTAJUTMYECKOTO CTPOSHHS BEIIECTBAa MPU TOCTOSHHOM €ro cocraBe, (usndeckue
apneHns. OU3NYecKue SBJICHUS B XMMUW: AUCTUIUIALNS, KPUCTAIUTM3AINS, BbIIIAPUBAHIE W BO3TOHKA
BEIIECTB, LEHTPU(yrupoBaHue.

SIBnenus, cBs3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, - XUMHUYECKUE peakuuu. IIpru3Haku
M YCIIOBHS TPOTEKaHUS XUMHUYECKHX peakiuil. [loHstne 00 3K30- W SHAOTEPMUYECKUX PEaKIUSIX.
Peakuuy ropeHuss Kak 4aCTHBIA ciydail AK30TEPMHUYECKUX PEaKLMW, IMPOTEKAIOIMMX C BbIICJICHUEM
CBeTa.

3aKOH COXpaHEHHS MacChl BEIIECTB. XWMHYECKHE YypaBHEHHUS. 3HA4YCHHE WHIEKCOB U
ko3¢ purmenToB. CocTaBieHne ypaBHEHHH XUMHUYECKUX PEAKIIi.

Pacuetsl Mo XuMHMUYEeCKMM ypaBHEHHSAM. PemieHne 3agad Ha HaxXOXKJIEHHE KOJWYECTBa
BEIIECTBAa, MacChl WM 00beMa MPOAYKTa pEakiHy MO KOJIMYECTBY BEIIECTBA, Macce WM 00beMy
HCXOJIHOTO BelecTBa. PacueTsl ¢ MCIOJIB30BAHUEM TIOHATHS «I0JISD», KOIIa HCXOIHOE BEIECTBO AAHO
B BHJAE pacTBOpa C 3aJaHHOW MacCOBOW J[OJIeH pacTBOPEHHOTO BELIECTBA WM COJAEPKUT
OTIPEAETIEHHYIO AOJIO IPUMECEH.

Peakiiuu  pasnoxenud. IloHsTME O CKOpOCTHM XuUMHUYeCcKMX peakiuid. KaramuzaTtopsl.
DepMEeHTHI.

Peakuun coenunenus. Katanmutuyeckue M Hekatanuthieckue peakuuu. OOpaTumble U
HeoOpaTUMEbIE peaKITHH.



Peaknun = 3aMemieHua.  DNEKTPOXUMHUYECKMH  psIl  HalpsHKEHMH  METauIoOB,  €Tro
UCIIOJIb30BaHUE JJIsI NPOrHO3MPOBAHUS BO3MOXKHOCTH IPOTEKAHMs PEakLUH MEXIy MeTallaMH U
pacTBopamMH KHCJIOT. Peakuuu BBITECHEHHMS OJHMX METaNIOB W3 PACTBOPOB HX COJIEH IpyrHMHU
MeTaJlJIaMH.

Peaknun oOmena. Peakmum HeWTpanmm3anuu. YCIOBHS TPOTEKAHHS peaknuii oOMeHa B
pacTBopax A0 KOHIA.

Tunsl XUMHYECKHUX peakuui (M0 MPU3HAKY «UUCIO M COCTaB HCXOAHBIX BELIECTB U
IIPOAYKTOB PeaKkiin») Ha IPUMEpPE CBOMCTB BOJBI. Peakuus pa3inokeHus - 31eKTpoiInu3 Boabl. Peakiyn
COEAMHEHMS - B3aUMOJEHCTBIE BOABI C OKCUAAMHU METAIJIOB U HeMeTalsioB. [loHsTHe «THIPOKCUABD.
Peakuuu 3amerienus - B3auMOZEMCTBHE BOJBI C IIEIOYHBIMU M IIETOYHO3EMENBHBIMA METAJIAMH.
Peakiun oOMeHa (Ha mpuMepe THAPOU3a Cyabpuaa aTlOMUHUS U KapOuaa KalbIys).

PacuérHble 3axaun. 1. BelunciieHne Mo XMMUYECKAM YPaBHEHUSAM MacChl WA KOJINYECTBA
BELIECTBAa 10 M3BECTHOM Macce WM KOJMYECTBY BEIIECTBA OJHOIO M3 BCTYMAIOUIUMX B PEAKIMIO
BEIIECTB WJIM MPOAYKTOB peakui. 2. Beruucnenne macchl (KOJTUYECTBa BeLIecTBa, 00beMa) IPOIyKTa
peaxyu, ecay U3BECTHAa Macca UCXOJHOI'O BELIECTBA, COAEPIKAILET0 ONPEAETICHHYIO JOM0 IPUMECEH.
3. Bbruncienue macchl (KOJIMYECTBa BELIECTBA, 00BbEMa) MPOAYKTa PEAKLUH, €CIM M3BECTHA Macca
pacTBOpa U MaccoBas J0Jsl pACTBOPEHHOI'O BEIIECTBA.

Jemoncrpaunun. [IpuMepsl ¢pu3ndeckux sBICHUH; a) miasieHue napadpuna; 0) nudpdysus
IOYIIACTBIX BEIIECTB C TOPSIIEH JaMIIOUKK HakanuBaHus. [IpuMepbl XUMUYECKUX SIBJICHUI: a) TOpeHne
Marausi; 0) B3aMMOCHCTBUE COJISTHON KUCJIOTHI C MPaMOPOM WJIA MEJIOM; B) IMOJyYeHHE THAPOKCHIIA
menu (I1); r) pacTBOpeHHE MOYYEHHOTO THAPOKCHIA B KACIOTaX; [1) B3aMMOCHCTBUE OKCUIA MEIH
(IT) ¢ cepHO¥ KUCTTOTOH TPH HATPEBAaHWU; €) PA3IOKEHUE TepPMaHTraHaTa KaJlus; JK) B3aUMOJICHCTBIE
pa30aBIEHHBIX KUCIOT C METALIIAMHU.

JlabopaTopHble ombIThbl. 3. CpaBHEHHE CKOPOCTM WCHApeHUs BOJABI M CIOHPTa IO
HCYE3HOBEHUIO MX Kamenb Ha (GuibTpoBasibHON Oymare. 4. OKuciieHHe MeIu B IJIAMEHU CIIUPTOBKHU
unu ropenku. 5. [loMyTHeHHe U3BECTKOBOM BOABI OT BBIABIXAEMOro yriekuciaoro raza. 6. [lonmyuyenue
YIJIEKUCIIOTO Ta3a B3aUMOJIEHCTBHEM COABI M KUCIOTHL. 7. 3aMelleHHe MEIH B pacTBOPE XJIOpHJa
mean (1) sxenezom.

IIpakTuyeckast padora Ne S. IIpu3Haku XUMHUECKUX PEAKIHI.

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pACTBOPOB JIEKTPOJIUTOB. OKHCIUTETILHO-
BOCCTAHOBUTE/IbHbIE peakun. (24 u).

PacTBOpeHue kak pU3NKO-XUMHUECKH mporiecc. [[oHsITHE O rHapaTax U KPUCTaJUIOTHAPATaX.
PactBopumocTh. KpuBble pacTBOPMMOCTH Kak MOJEIb 3aBHCHUMOCTH PACTBOPHUMOCTH TBEPIBIX
BEILECTB OT Temmeparypbl. HachllieHHbIe, HEHACBIILIEHHBIE U MEPECHIIICHHBIE PACTBOPHL. 3HAYEHUE
pacTBOPOB JIJIsl IPUPOJIBI U CEJILCKOT0 X0351UCTRA.

[Tonsitue 00 5SJIEKTPOJIUTUYCCKONW JUCCOLMUAIMM. OJIEKTPOJIUTHI W  HEIJICKTPOJIUTHI.
MexaHu3M JOHCCOLMALMU BIEKTPOJIUTOB C PA3NUYHBIM THUIIOM XHMHUYECKOW cBsi3U. CTeneHb
ANEKTPOIUTHYECKOM muccoruanyu. CHIbHBIE U C1a0bIe DIICKTPOJIHUTHI.

OCHOBHBIE TIOJIOXKEHHUS TCOPUH DJIEKTPOIUTHICCKON mucconmanuu. VoHHBIE ypaBHEHUS
peakuuii. YCIoBUs MPOTEKaHUs PEakiui OOMEHa MEXIy SJIEKTPOIUTAMH JI0 KOHIIA B CBETE€ MOHHBIX
NPEACTABICHUM.

Kiaccudukaiius HOHOB U UX CBOKMCTBA.

Kucnotel, nx knaccudukanus. Jlucconmmanus KHUCIOT W WX CBOWCTBA B CBETE TEOPUU
SIEKTPOIUTHYECKON auccouranud. MONEKyIsipHbBIE U HOHHBIE YPaBHEHHUS pPEaKUUHd KHUCIOT.
B3anmogeiicTBue KHCIOT C MeTaUIaMH. OJEKTPOXMMUYECKHI D]l  HAMpsDKEHUH MeTaylIioB.
B3aumoeiicTBUe KUCIIOT C OKCHUJIaMU METAJIJIOB. B3anmoieiicTBUE KUCIIOT C OCHOBAHUSIMU - pEeaKIIMs
HelTpanu3aiyu. B3anmojeiictBue Kucinot ¢ coysiMu. Mcnosip3oBanue TaOIMIBI PAaCTBOPUMOCTH JIJIS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, UX Kiaccudukanms. J(uccormanus OCHOBaHUN U WX CBONCTBA B CBETE TCOPHH
SIEKTPOIUTHYECKON ucconmanuu. B3auMopeicTBHe OCHOBaHMH C KHUCIOTaMH, KHUCIOTHBIMU
OoKcHIaMu U cosisiMu. Mcmonp3oBaHne TaONHIBI paCTBOPUMOCTH JUTsl XapaKTEPUCTUKA XUMHYECKUX
CBOWCTB OCHOBaHMH. Pa3nokeHWe HEPACTBOPUMBIX OCHOBaHMM TIpH HarpeBanuu. Coiu, HX
KIaccuPuKaIys W AUCCOIUAIIAS Pa3UIHBIX THUIIOB cojieil. CBoHCTBa colie B CBETE€ TEOPUH
AIEKTPOIUTHYECKON Aucconanuu. BzauMopaeiicTBie conel ¢ MeTalsiaMu, YCIOBUS NPOTEKaHUS 3TUX
peakuuii. BzanmonelcTBIE coNel ¢ KHCIOTaMU, OCHOBAHUSMU U coJisiMU. Mcmonb30Banne TaOIUIThI
pacTBOPUMOCTH JIJI XapaKTEPUCTUKA XUMHUUECKUX CBONCTB COJIEH.

O06001IeHne cBeleHUi 00 OKCUAAX, UX KIaCCU(UKAIIMU U XUMHUYECKUX CBOHCTBAX.



I'enernyeckue psAasl METAUIOB M HEMETAJUIOB. ['eHeTHueckas CBA3b MEXAY KIlacCaMH
HEOPraHUYECKHUX BELIECTB

OKHCANTENBHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENh U BOCCTAHOBUTEINb, OKHCIECHUE U
BOCCTaHOBJICHHE.

Peakuun mOHHOrOo OOMEHa M OKHCIMTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CocraBiieHHe
YpaBHEHUH OKHCINTENbHO-BOCCTAHOBUTENIBHBIX PEAKLIUII METOAOM 3JIEKTPOHHOI0 OaslaHca.

CBolicTBa MPOCTHIX BEIIECTB - METAJIOB M HEMETAJUIOB, KUCIOT M COJeil B CBeTe
IIPEACTaBICHUI 00 OKHCINTEIEHO-BOCCTAHOBUTEIJIBHBIX IIPOIIECCaX.

JdemoncTpauum. lcnbiTaHne BEImIECTB M HX PAcTBOPOB HA  DIIEKTPONPOBOIHOCTb.
3aBUCUMOCTB AJIEKTPOIIPOBOIHOCTH YKCYCHOM KHCIOTBI OT KOHIEHTpaluu. B3aumoaeiicTBue nuHKa ¢
cepoid, consiHol Kucnotoi, xnopuaom Meau (II). 'openne maruus.

JlaGopaTopHble onbITHI. 8. Peakium, XxapakTepHbIe I PACTBOPOB KHUCIIOT (COJISTHON WIIH
cepHOi). 9. Peakumu, xapakTepHble Ui pacTBOPOB Ienouei (TMAPOKCHIOB HATpHsl win Kanus). 10.
[lony4yeHnue u cBOWCTBa HEPACTBOPHUMOTO OCHOBaHUs, HanpuMep ruapokcuna menu (II). 11. Peakum,
XapaKTepHbIE JUIA PacTBOPOB coinelt (Hampumep, s xiopuna meau (I1)). 12. Peakiuu, xapakTepHble
JUIE OCHOBHBIX OKCHIOB (Hampumep, misl Okcuia Kanblms). 13. Peakuum, XxapaktepHsle aist
KHCIIOTHBIX OKCHJIOB (HampuMep, AJIs YIJIEKUCIIOro ra3a).

IIpakTuyeckast padora Ne 6. CBoiicTBa KUCIIOT, OCHOBaHH, OKCHIOB U COJIEH.

IIpakTuyeckas padora Ne 7. PenieHue sKCEpUMEHTAIbHBIX 3a/1a4.

3. [lnanupyemMsle pe3ybTaThl
OCBOeHHUS Y4eOHOI nMporpaMmMsl no xumum 8 Kiacca.

1. JIuunocmuwie pe3ynvmamolt 6 4acmu.

1.1. I'paxkJaHCKOT'O BOCTIMTAHUSI:

- IOHUMaHUE POJIHU PA3IMYHBIX COLMATIBHBIX HUHCTUTYTOB B KU3HU YEJIOBEKA;

-  TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM  JEATENBHOCTH, CTPEMIIEHHE K
B3aMMOIMOHMMAHHUIO ¥ B3aUMOITOMOIIIH.

1.2. [laTpnoTHYECKOTO BOCITIUTAHUS:

- IGHHOCTHOE OTHOILIEHUE K JIOCTUXKEHUSIM cBoeil PosiuHbl - Poccun, Kk HayKe, TEXHOJOTUSM
Y TPYJOBBIM JOCTIDKCHHSIM HApOa.

1.3. JlyXxoBHO-HPaBCTBEHHOTO BOCITUTAHHMS:

- TOTOBHOCTh OLICHHUBATh CBOE IOBEJCHHE W NOCTYIKH, NMOBEACHHE U MOCTYIKH IPYIHX
JOJIEH ¢ TO3UIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YUE€TOM OCO3HAHHS MOCTIEICTBUI MTOCTYIKOB.

1.4. DcTeTruecKoro BOCITUTAHUS:

- CTPEMJICHHE K CAMOBBIPAXXCHUIO B PA3HBIX BUJAX UCKYCCTBA.

1.5. ®usnveckoro BOCHUTAHUS, (OPMUPOBAHHS KYJIBTYpPhl 3JI0POBbS M AMOIMOHAIHHOTO
Onaromnomyyms:

- OCO3HAaHWE MOCIEACTBHNA W HETNPHUATHE BPEIHBIX MPUBBIUEK (YIIOTpEOJICHUE aTKOTOJIA,
HApKOTHKOB, KypeHHue) U HHBIX (opM Bpea sl GU3NIEeCKOro U IICUXHIECKOTO 3/I0POBbS;

- yMEHHE IPUHUMATE ce0sl U IPYTUX, HE OCYK/Iasi;

- ¢(hOpMHUPOBAHHOCTH HaBBIKA PeQIICKCHHU, TIPU3HAHUE CBOETO TpaBa Ha OIIMOKY U TAKOTO e
IpaBa Apyroro 4eioBeKa.

1.6. TpymoBOro BOCITUTAHUSI:

- YBOXEHUE K TPYAY U pe3yJbTaTaM TPYAOBOH e TENbHOCTH;

- OCO3HaHHBI BBHIOOP W TIOCTPOCHHWE WHIUBUAYAILHON TpaeKTOpUU O0Opa3oBaHUs U
YKU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

1.7. DKOIOTUYECKOTO BOCITUTAHUSA:

- OpHUEHTAallUsd Ha MPUMEHEHUE 3HaHUW U3 COLMAIBHBIX U €CTECTBEHHBIX HAYK JJISl pELICHUS
3alad B OOJIACTH OKpYXKAMOIIEH Ccpelbl, TUIAHUPOBAHHS IIOCTYIIKOB M OIICHKHM WX BO3MOXKHBIX
MOCTEJCTBUM I OKPYKAIOIIEeH Cpe/ibl;

- aKTUBHOE HENPUATHE AEUCTBUHN, IPUHOCAIINX BPE OKPYKaIOLIEN cperie.

1.8. IleHHOCTH HAyYHOT'O TO3HAHHUSA:

- OBJIaJICHUE SI3bIKOBOM M UUTATENILCKOM KYJIBTYPOU KaK CPEJICTBOM MO3HAHUS MUPA;

- OBJIAQJCHUE OCHOBHBIMM HaBBIKAMU HCCIENOBATEIBCKON JAESITEIIBHOCTH, YCTAaHOBKA Ha
OCMBICIICHUE OIIbITa, HAOIIOCHHIA, TOCTYIIKOB M CTPEMIICHUE COBEPIICHCTBOBATH IyTH JTOCTHKEHUS
VHANBUIYAIHFHOTO U KOJJIEKTUBHOTO OJIarOMmoIyYusl.



2. Jluunocmmuuwie pesynomamol, odecnequsarouiue adanmayuio ooyuaru,ecocsa K
UBMEHAIOUUMCA YCI08UAM COUUAbHOU U RPUPOOHOUL CPEObL, GKIOUAIOM:

- CIOCOOHOCTH JICHCTBOBaTh B YCJIOBUSX HEONPEACICHHOCTH, TOBBINIATH YPOBEHb CBOCH
KOMIICTCHTHOCTH Yepe3 MPAKTHYCCKYIO JEATSIIbHOCTh, B TOM UHCIIC YMEHUE YUYUTHCS Y IPYTHX JIFOJICH,
0CO3HaBaTh B COBMECTHOU JIESITEIPHOCTH HOBBIC 3HAHUS, HABBIKA U KOMTICTEHIIMU M3 OTIBITA JAPYTHX;

- HaBBIK BBISABJICHHUS U CBS3BIBaHUS 00pa3oB, CIIOCOOHOCTH (DOPMUPOBAHHUSA HOBBIX 3HAHUH, B
TOM YHCJIE CIIOCOOHOCTh (DOPMYJIMPOBAThH HMJICH, TTOHATHS, TUTIOTE3bI 00 00OBEKTAaX U SBJICHUSAX, B TOM
YHCIIC paHee HE H3BECTHBIX, OCO3HABaTh IACPHUIMTHI COOCTBCHHBIX 3HAHMA M KOMIICTEHTHOCTEH,
IJIAHUPOBATh CBOE Pa3BUTHE;,

- YMCHHUE paclO3HaBaTh KOHKPETHBIC MPUMEPHI MOHSATHS IO XapaKTEPHBIM IpPU3HAKAM,
BBITIOJHATh OINEPAllMd B COOTBETCTBUHM C OIPEICICHUEM W MPOCTCHIIUMHU CBOWCTBAMHU TOHATHS,
KOHKPETH3UPOBaTh MOHATHE PUMEPAMHU, MCIIOJIb30BaTh IIOHATHE H €r0 CBOKWCTBA IPU PEIICHUH 3a1a4
(manee - onepupoOBaTh MOHITHIMH), 4 TAKXKE ONIEPUPOBATh TCPMUHAMU U TIPEACTABICHUSIMHA B 00JIaCTH
KOHIIETIIMHA YCTOHYNBOTO Pa3BUTHS;

- YMCHHE OICHWBAaTh CBOHM JCHCTBUS C YYETOM BIHUSHHS Ha OKPYXAMIIYI0 Cpeny,
JOCTYDKCHHH 1IeJICH U MPEOIOJICHHS BBI30BOB, BO3MOXKHBIX MTO0ATBHBIX MTOCICICTBUM.

3. MemanpeomemHnuvie pe3yibmamsvl 0C60CHUA NRPOZPAMMBL'

3.1. OBiaieHne YHUBEPCANLHBIMY YU€OHBIMHU ITO3HABATEIbHBIMU JIEHCTBUSIMMU:

1) 6Ga30BEIC JOTHYECKHUE JCHCTBHUS:

- BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKH OOBEKTOB (SBJICHUN);

- yCTaHaBJIHMBATH CYIIECTBEHHBIM MpPU3HAK KiacCH(PHUKAIMKA, OCHOBAHUS IJs 0000IIEeHUs U
CPaBHEHUS, KPUTEPHH ITPOBOIMMOTO aHAIIH3a,

- C y‘-ICTOM HpeI[HO)KeHHOﬁ 3aa4u BBbISABJIATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpC‘-II/IH B
paccMmarpuBaeMbIX (pakTax, JaHHBIX U HAOIIOICHUSAX;

- IpeyIaraTh KPUTEPHUH IS BBISIBIICHUS] 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;

- BBISBJIATH JISUIUTHI UH(POPMAIIMH, JAHHBIX, HEOOXOIUMBIX JIJISl PEIICHHS MMOCTABICHHON

3a/1a4u;

- BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U MPH H3YYSHHUH SBJICHUHA 1 TIPOIIECCOB;

- Jienath BBIBOJBI C HCIONB30BAaHWEM JEIYKTUBHBIX W WHAYKTHBHBIX YMO3aKITIOYCHHUM,
YMO3aKJIIOUEHH 110 aHAJIOTHH, (HOPMYJIUPOBAThH TUIIOTE3HI O B3aUMOCBSI3X;

- CaMOCTOATENBHO BBIOMpATh CHOCOO pelieHrs y4eOHOW 3amadyul (CpaBHHUBATh HECKOIBKO
BapHaHTOB pEIICHHS, BHIOMpATh Hauboyiee MOIXOAANINN C y4ETOM CaMOCTOSTEIHHO BHIIEIEHHBIX
KpUTEpHUEB).

2) ©a30BbIe WCCIEeNOBATENLCKHE ACHCTBUS:

- ACTIOJIb30BATh BOIIPOCKHI KaK MCCIIEIOBATENLCKANH MHCTPYMEHT ITO3HAHMUS;

- (hopMyJIMpPOBaTh BOIMPOCHI, (PUKCHPYIOIIHWE Pa3pbiB MEXKIY PEabHBIM U JKEIATCIbHBIM
COCTOSIHMEM CUTYyaIH, 00bEKTa, CAMOCTOSTEIPHO YCTAaHABINBATh HCKOMOE U JAHHOE;

- (opmupoBarh runore’y 00 UCTHHHOCTH COOCTBEHHBIX CYXKIECHUH W CYXICHUH NPYTHX,
apryMEHTUPOBATH CBOIO MO3UIINIO0, MHCHHE;

- TIPOBOAWTH IO CAMOCTOSITEIIFHO COCTaBJICHHOMY ILUIAHY OIIBIT, HECIOXHBIM IKCIICPUMEHT,
HEOOJIBIIOE KCCIENOBAaHUE TI0 YCTAHOBJICHWIO OCOOCHHOCTEW OO0BEKTa W3YYCHHUs, HPUYUHHO-
CJIEJICTBEHHBIX CBS3€H U 3aBUCUMOCTEH 00BEKTOB MEXKTy CO00ii;

- OICHMBAaTh HA IPUMEHUMOCTbh M JIOCTOBEPHOCTh HMH(OpMAIMH, IOJYYEHHOH B XOJe
HCCea0BaHms (OKCIIEPUMEHTA);

- CaMOCTOSTENBHO (hOPMYITUPOBATH OOOOIIEHHUS W BBIBOJIBI IO Pe3ybTaTaM MPOBEICHHOTO
HAOJIIOZCHUS, OIBITa, UCCICAOBAHMS, BIaICTh HHCTPYMEHTAMH OIICHKH JTOCTOBEPHOCTH TOTyYCHHBIX
BBIBOJIOB M O0OOIIECHHI;

- TPOTHO3MPOBaTh BO3MOXHOE JajbHEWIee pa3BUTHE MPOIECCOB, COOBITHA U WX
MTOCIIEACTBUS B aHAJOTHYHBIX WJIH CXOJHBIX CUTYAIUSIX, BBIIBUTATH MPEIIOJIOKEHUS 00 UX Pa3BUTHU
B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

3) pabota ¢ nHDOpPMaLKE:

- TPUMEHATH Pa3UYHBIC METOJBI, WHCTPYMECHTHI M 3alpOChl TpPU IMOWCKE W OTOOpE
HHGOPMAIIUN WM JAHHBIX W3 MCTOYHHMKOB C YUETOM IPEAIOKEHHOUW yu4eOHOM 3aMauM W 3aJaHHBIX
KPHUTEPHEB;




- BBIOWpATh, AHATU3UPOBATh, CHCTEMATH3MPOBATh WM WHTEPIPETHPOBATH WH(HOPMAIUIO
Pa3IMIHBIX BUJIOB U ()OPM TPEACTABICHHUSI;

- HaXOJUTh CXOJIHBIC apTyMEHTHI (ITOATBEPKIAIOIINE WU ONPOBEPrarolIue OAHY U Ty Ke
UJICI0, BEPCHUIO) B Pa3IMUHBIX HH()OPMAITMOHHBIX UCTOYHUKAX;

- CaMOCTOSITENIBHO BBIOMpATh ONTHMAJBbHYIO (OpMY TMpejcTaBlIeHUs HHPOPMAIUU U
WLTIOCTPUPOBAThH PEIllacMbIe 33aJ]aud HECIOKHBIMU CXEMaMH, AHarpaMMaMU, WHOU rpadukoi U ux
KOMOWHALHSIMH;

- OIICHUBATh HAJIC)KHOCTh MH(OPMAIMK TO KPHUTEPHUSIM, MPEIOKEHHBIM MENIArorHYeCKuM
paboTHUKOM WiH C(HOPMYITHPOBAHHBIM CAMOCTOSITETTHFHO;

- 3¢)(heKTUBHO 3aTIOMUHATh U CUCTEMAaTU3UPOBATh HH(POPMAIIHIO.

OBnazieHne CUCTEMOM yHHBEPCAJIbHBIX YUEOHBIX IMO3HABATENIBHBIX NEHCTBUI oOecrieuynBaeT
c(OpPMHUPOBAHHOCTH KOTHUTUBHBIX HABBIKOB Y O0YYaIOIIMXCSL.

3.2. OBnajzicHUe YHUBEPCAIbHBIMU YY€OHBIMH KOMMYHHUKATUBHBIMH JICHCTBUSIMH:

1) obmieHwue:

- BOCIIPMHUMATh U (POPMYIMPOBATE CY>KICHHUS, BBIPAXKAaTh SMOLIUU B COOTBETCTBHH C LIEISIMU
Y YCJIOBHUSMU OOIICHHUS,

- BBIpaXKaTh ce0s (CBOIO TOUKY 3pEHHS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

- pacmo3HaBaTb HeBepOalbHBIE CPEACTBA OOIICHUS, MOHMMATh 3HAUYEHHE COLMATIbHBIX
3HAKOB, 3HATh M PACMIO3HABATH MPEANOCHUIKH KOH(MINUKTHBIX CUTYallUi U CMST4aTh KOHQIUKTHI, BECTH
MEPEroBOpHI;

- IOHUMAaTh HaMEPEHUs OPYTUX, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEAHUKY U B
KOppeKTHOH (hopMe hOopMyITHUPOBATH CBOM BO3PAKECHHUS;

- B X0/ie Anaiora u (WIin) JUCKYCCHHU 33/1aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/IaeMOH TeMbI U
BBICKa3bIBaTh MJCH, HAICJICHHbIE HA pELICHHWE 3aadd M IMOAJEepKaHUe OJaroxenareabHOCTH
OOIIIEHMS;

- COMOCTaBJSTH CBOM CYXKACHHS C CYXICHHSIMH JIDYTHX YYaCTHHKOB JHaiora,
00HapyXHUBATh pa3IMyKe U CXOACTBO MO3HIINH;

- nyOJIMYHO TPEACTaBIATH  PE3YNbTaThl  BBIIOJHEHHOIO  ONbITa  (3KCIIEPUMEHTA,
WCCIIEIOBAHUSA, TIPOCKTA);

- CaMOCTOSTENILHO BBIOMpaTh (OpPMAT BBICTYIUIGHHS C YYeTOM 3a/lad Ipe3eHTalud |
0c0OEHHOCTEH ayAUTOPHH M B COOTBETCTBHUHM C HUM COCTABISTH YCTHBIE M IMCHMEHHBIE TEKCTHI C
HCTOJIb30BaHUEM HJUTIOCTPATHBHBIX MAaTEPUAIIOB.

2) cOBMecCTHas JICSITEIbHOCTb:

- TIOHMMAaTh W WCIOJIb30BaTh NPEUMYILECTBA KOMAHAHOW W MHAMBHAYAIBHOW pabOThI IpU
peleHn KOHKPETHOM MpoOieMbl, 000CHOBBIBATh HEOOXOAMMOCTH NMPHUMEHEHHUS! TPYIIOBHIX (HOpM
B3aUMOJICUCTBUS PU PELLICHNUN ITOCTABICHHON 33]1a4H;

- MPUHUMATH 1IENb COBMECTHOH JEATEIIbHOCTH, KOJUJIEKTHBHO CTPOUTH JIEHCTBUS TIO ee
JOCTIKEHHIO: PacTpesiesiiTh POJIH, JOTOBAapUBaThCs, 00CYKAATh MPOLECC U Pe3yibTaT COBMECTHOM
paboThI;

- yMeTh 00001IaTh MHEHUS HECKOJIbKHX II07Ield, TPOSBIATh TOTOBHOCTh PYKOBOJHTH,
BBITIOJHATH TOPYYEHUs], TOAUYUHATHCS;

- IJIAHUPOBAaTh OPraHM3aLUI0 COBMECTHOW pabOThl, ONpENeNiTh CBOIO pOJb (C y4yeToM
MIPEAMOYTEHNH U BO3MOXKHOCTEH BCEX YYAaCTHHKOB B3aMMOJEWCTBHS), PACIPENENATh 3a4a4u MEXIy
YlieHaMd KOMaHJIbl, y4acTBOBaTh B TPYINIOBHIX (opmax paboTbl (00CyXIeHUS, OOMEH MHEHWIA,
«MO3TOBBIE IITYPMBI» U UHBIE);

- BBIMIOJHATH CBOIO HYacTh pPAaOOTHI, IOCTHTaTh KAueCTBEHHOTO pe3yilbTaTa IO CBOEMY
HaIpaBJIEHUIO M KOOPAMHUPOBATH CBOM JEHCTBUA C APYTUMH WIEHAMHU KOMAaHIBI;

- OLICHMBATh Ka4eCTBO CBOEr0 BKJIaJa B OOMIMH MPOLYKT IO KPUTEPHUSAM, CAMOCTOSTEIBHO
chOpMYJINPOBaHHBIM yYaCTHUKaMH B3aUMOACHCTBHS;

- CpaBHMBATh pe3y/lbTaThl C HMCXOAHOM 3amadeldl M BKJIAJ KaXIOro 4jeHAa KOMaHIbl B
JNOCTIDKCHHE Ppe3yJbTaToB, pa3feisiTh cdepy OTBETCTBEHHOCTH W TPOSBIATH TOTOBHOCTH K
MIPEIOCTABICHHUIO OTYETA TIEpEA TPYIION.

OBnajicHiE CHUCTEMOW  YHHBEpPCAIBHBIX  YYCOHBIX  KOMMYHHKATHBHBIX  JICUCTBHH
obOecnieunBaeT CQOPMHUPOBAHHOCTh COIMANBHBIX HABBHIKOB M SMOIMOHAIBHOTO HWHTEIIICKTA
00yJarOTIIIXCS.

3.3. OByajicHUe YHUBEPCATbHBIMU YICOHBIMH PETYIISTUBHBIME JICHCTBUSIMH:




1) caMmoopranu3amusi:

- BBISIBJIATH MPOOJIEMBI IS PELICHUS B )KU3HEHHBIX M YIeOHBIX CUTYaIHX;

- OpHEHTHPOBAaTbCSI B PAa3IMYHBIX MOAXOJAX TMPHHATHS pEHIeHUH (MHAMBUAYaIbHOE,
MPUHSTHE PELICHUS B TPYIINe, NPUHATHE PEICHH TPYIION );

- CaMOCTOSITENIPHO COCTABIATH AJITOPUTM DEIICHMS 3a1auu (WM ero 9acTh), BHIOMpATh
croco0 permreHus y4eOHOH 3a/1a4yl ¢ Y9€TOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh NpeAaracMple BapUaHThl PeILICHH;

- COCTaBJATH IUIaH JCHCTBHH (IUIAH peannu3alid HaMEYCHHOTO aJITrOpPUTMa PEIICHHS),
KOPPEKTHPOBATh MPEIUIOKCHHBIN ITOPUTM C YYETOM MOJIYyYCHHS HOBBIX 3HAaHHH 00 H3ydaeMoM
00BEKTE;

- JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

2) CAaMOKOHTPOJb:

- BJIQJIETh CII0CO0aMU CaMOKOHTPOJIS, CAMOMOTHUBAIUY U pediiekcuy;

- IJaBaTh aJICKBaTHYIO OLEHKY CUTYallUU U TIPEaarath IjaH ee U3MEHEHUS;

- YYUTHIBATh KOHTEKCT U MIPEIBUIETHh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTH NP PEIICHUN
y4eOHOM 33729, alaTUPOBATh PelIeHNe K MEHSIOIUMCS 00CTOSTENLCTBAM;

- OOBSICHATH NPUYMHBI JTOCTHKCHUsI (HEJOCTW)KCHHUS) PE3YJIBTATOB JACSTEIBHOCTH, JIaBaTh
OILICHKY TIPUOOPETCHHOMY OITBITY, YMETh HaXOAUTh MTO3UTHBHOE B MPOU3OIICIIICH CUTYaIUH;

- BHOCUTH KOPPEKTUBHI B ACSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIECTB, N3MEHUBIIUXCS
CUTYyaIU, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

- OIICHUBATh COOTBETCTBHE PE3YJIbTAaTa LIETU U YCIOBHUIM

3) SMOLMOHAILHBIA MHTEJJIEKT:

- pa3nu4aTh, HA3bIBaTh U YIPABISATH COOCTBEHHBIMHU IMOIIMSIMHA U IMOITUSMH JIPYTHX;

- BBISIBJISITh M @aHAJIM3UPOBATH IPUYMHBI SMOIIHIA;

- CTaBUTH ce0s1 HA MECTO JPYToro YeIOBeKa, IOHUMAaTh MOTHBBI 1 HAMEPEHHUS APYTOT0;

- peryIupoBaTh CIIOCO0 BRIPAKEHUS IMOITHIA;

4) upuHsaTHE ce0s1 U IPYTUX:

- OCO3HAHHO OTHOCHTHCS K JIPYTOMY YEJIOBEKY, €r0 MHCHHUIO;

- IPU3HABaTh CBOE MPABO HA OIIMOKY M TaKOe K€ MPaBo JIPYTroro;

- IPUHUMATh Ce0s U IPYTUX, HE OCYXKIas;

- OTKPBITOCTH cede U IPYruM;

- OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

ORnajicHue CUCTEMOW YHHBEPCAJbHBIX YUEOHBIX PETYJIATUBHBIX JECHCTBHH obOecreuuBact
(opMHpOBaHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSS MO3ULHMS JIMYHOCTH) M >KU3HEHHBIX
HaBBIKOB JINYHOCTH (YIpaBJeHUs1 OO0, CAMOIUCIMIUIMHEL, YCTOHYMBOTO TIOBEACHUS).

4. Ilpeomemmnuie pe3yivmamaol:

OcHOBHBIE NOHATHS XUMHUH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX IIPeICTaBJICHMIT).
Obyuarowuiica nayuumca:
¢ XapaKTCPU30BaTb OCHOBHBIC METO/Ibl ITIO3HAHUW: Ha6HIOJleHPIe, HU3MCEPECHUEC, DKCIICPUMCEHT,
* ONKCHIBATH CBOMCTBA TBEPHABIX, JKUAKHX, ra3000pasHbIX BEILIECTB, BBLAEISS HMX CYIICCTBEHHBIC
IIPU3HAKY,
* XapaKTEepPH30BaTh BEIIECTBA IO COCTaBy, CTPOCHHIO W CBOICTBaM, YCTaHABIWBATh NPUIHMHHO-
CJICZICTBEHHBIE CBS3U MEXY JaHHBIMU XapaKTEPUCTHUKAMH BEILIECTBA;
¢ PpackKpeiBaTb CMBICII OCHOBHBIX XWMHYCCKHUX HOHATHI «aTtoM», «MOJICKYJIa», «XUMHUYECKHI
JIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJIEHTHOCTHY», HCIIONB3YSd 3HAKOBYIO
CHCTEMY XUMHH;
* n300pakaTb COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMHYECKHX (OPMYNIT M CYIIHOCTH
XUMHUYECKUX PEAKIUU C TOMOIIBIO XUMUYECKHUX YPaBHEHUI;
* BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, a TAKXKE MACCOBYIO JIOJTIO
XMMUYECKOr0 IEMEHTA B COEIUHEHUSX A1 OLIEHKU MX MPaKTUYECKOI 3HAYMMOCTH;
* CPaBHUBATh 10 COCTABY OKCHU/Ibl, OCHOBAHUS, KUCJIOTBI, COJIM;
* KJTacCcU(UIUPOBATH OKCHJIBI 1 OCHOBAHHSA IO CBOMCTBAM, KHCIOTBI M COJIH IO COCTAaBY;
* OIKCHIBAaTh COCTaB, CBOMCTBA M 3Hau€HHE (B IPUPOJE M IMPAKTUUECKON AEATEIBHOCTH YEJIOBEKa)
IIPOCTHIX BELIECTB — KHUCJIOPOJa U BOLOPO/a;
* JaBaTh CPAaBHUTEIBHYIO XapaKTEPUCTHKY XUMHYECKHX JJIEMEHTOB W Ba)KHEHWIIMX COCTUHEHUH
€CTECTBEHHBIX CEMEHCTB IEJIOUHBIX METAIOB U TAJIOTCHOB,;
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* TI0JIB30BATHCS JTA0OPATOPHBIM 000PYIOBAaHHEM U XUMUYECKOH MOCYI0H;

* [IPOBOJHUTH HECJIOKHbIE XUMUYECKUE OIBITHI M HAOIIONCHUS 32 NU3MEHECHHSMH CBOICTB BEILECTB B
npolecce HMX IpeBpallleHuid; coONI0AaTh MpaBWiia TEXHHKH OE30MacCHOCTH NPH IMPOBEICHUH
HaOJIIOICHUIA U OTIBITOB;

* pa3nuyath OSKCICPUMEHTAJIBHO KHCIOTHI M IIEJOYH, IOJb3YSICh WHIMKATOpPAMH; OCO3HABATh
HEOOXOIUMOCTH COOJIIOJICHUSI Mep 0€30MaCHOCTH NPH 0OPAILEHNH C KUCIOTaMH U IEI0YaMHU.

Obyuarouwguiicsa nOAYYUm 603MONHCHOCHb HAYUUMDBCA:

* 2PAMOTHO 00OPAUAMBCS C BEUYECTNBAMU 8 NOBCEOHEBHOU JICUZHUL,

* 0CO3HABAMb HEOOX0OUMOCMb COONIOOCHUsT NPABUNL IKOAOSUUECKU 0Oe30NACHO20 NOBeOeHUs 8
OKpydHcaroueri npupooHoll cpeoe;

* HOHUMAMb CMBICA U He0OX00UMOCHb COONOOEHUS NPEONUCAHUL, NPEeONazaemMblX 8 UHCIMPYKYUIX HO
UCNOTL30BAHUIO TEKAPCME, CPeOCme ObIMOGOU Xumuu u op.;

* UCNOIBL308AMb NPUOOPEMENHDBIE KNIOYEeGble KOMNEeMEHMHOCMU NPU GLINOJIHEHUU UCCIe008aMENbCKUX
NPOEKMO8 NO U3YYEHUIO C8OUCME, CNOCOD08 NOTYYEHUsL U PACNOZHABAHUSL BEUECE;

* pazeusamv KOMMYHUKAMUGHYIO KOMNEMEHMHOCHb, UCHONb3YSL CPeOCmEd YCMHOU U NUCbMEHHOU
KOMMYHUKAyuu npu pabome ¢ mexcmamu y4eOHuKa u 0ONnoIHUMeIbHOU JUMepanmypoi, CnpagoyHbLMu
mabauyamu, nposiGams * 00bEKMUBHO OYEHUBAMb UHGOPMAYUI0 O Gewecmsax U XUMUYECKUX
npoyeccax, Kpumuiecku OMmHOCUMbCSL K NCeGOOHAYUHOU UHpOpMayuu, HedoOpOCo8eCmHoU peKidame,
Kacarowecs: UCNoIb308aHUsL PA3TUUHBIX BEUECE.

Ilepuoguyecknii 3aK0H M NepUOIHYECKAS CUCTeMa XMMHUYecKuX 3j1eMeHTOB JI. . MenaeseeBa.
CrTpoeHue BewecTna.

Buinycknuk nayuumcsa:

* KJIacCU(pUUUPOBATh XUMHUYECKHE 3JIEMEHTHl HAa METaJUIbl, HEMETAJUIbl, 3JIEMEHTBI, OKCHIBl H
THIPOKCUIBI KOTOPBIX aM(OTEpHBI, W HHEPTHBIC 3JIEMEHTHl (Ta3bl) Ui OCO3HAHUS Ba)KHOCTH
YIOPSIIOYEHHOCTH HAYYHBIX 3HAHUH;

* pacKpbIBaTh CMBICII Ieproandeckoro 3akoHa /. 1. Menneneena;

* OIMCHIBATh M XapaKTepU30BaTh TaOMUUHYI0 (QOpMY NEPHOAMYECKOH CHCTEMBl XHMHUYECKUX
3JIEMEHTOB,

* XapaKTepHU30BaThb COCTAB ATOMHBIX SIEP M PACIPENEICHHE YHCIA IEKTPOHOB MO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHMUYECKUX 3JIEMEHTOB MaJbIX MEPHUOJOB MEPUOTNIECKON CUCTEMBI, a TAKXKe KN H
KaJIbITHS;

* pa3nIM4aTh BHABI XHMHUYECKOH CBS3M: HOHHYHI0, KOB&JICHTHYIO TOJSPHYIO, KOBAJIECHTHYIO
HEMOJISIPHYIO U METANINIECKYIO;

* M300paxkaTh DIIEKTPOHHO-MOHHBIE (OPMYJIBI BEIIECTB, OOPa30BaHHBIX XHUMHUYECKUMH CBS3SIMH
pPa3HOro BHJIA;

* BBIABJIATH 3aBHCHMOCTb CBOMCTB BEILECTB OT CTPOEHMS MX KPUCTAIMYECKHX PEMIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METANTHYECKHX;

* XapaKTepU30BaTh XMMHUYECKUE BJIEMEHTHI U UX COEIWHEHHS Ha OCHOBE IOJOKEHHS JJIEMEHTOB B
MEPUOTUYECKON CHCTEME U OCOOCHHOCTEH CTPOSHHSI UX aTOMOB;

* OMWCHIBAaTh OCHOBHBIE OTambl OTKpeITHSA [[. W. MeHzaeneeBbIM NEPHOJMYECKOTO 3aKOHA H
MEPUOTUYECKON CHCTEMBl XUMHUYECKHX 3JIEMEHTOB, )KU3Hb M1 MHOTOOOPa3HYI0 HAYYHYIO JESITeIbHOCTh
Y4EHOTO;

* XapakTepu30BaTh HAyYHOE W MHPOBO33PEHUYECKOE 3HAUYECHHE IEPHOJMYECKOTO 3aKOHAa W
MEPUOANYECKON CUCTEMBI XUMUYECKHX 311eMeHTOB [l. 1. Menneneesa;

* OCO3HAaBaTh HAy4YHBIC OTKPBITUS KakK pe3yjibTaT [UINTENbHBIX HaOMIOJCHHUH, OIMBITOB, HAYYHOU
[IOJIEMUKH, IIPEOAOIEHUS TPYAHOCTEN U COMHEHM.

Odyuarowuiica noayuum 603MOMHCHOCHIL HAYUUMbCA:

* 0CO3HABAMb 3HAYEHUE MeOPEeMUUECKUX SHAHUU OJi NPAKMUYECKOU 0esimelbHOCIU Yelo8eKd;

* ONUCHIBA UZVUEHHbIE 00BEKMbL KAK CUCMEMbl, NPUMEHSS I02UKY CUCEMHO20 AHAU3A,

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NEPUOOUHeCKOU CUCMeMbl XUMUYECKUX INeMeHMOo8 0.4
00BACHEHUSL U NPEOBUOEHUSL CEOUCE KOHKPEMHbIX 6EUeCms;

* paseusamsv UHMOPMAYUOHHYIO KOMHEMEHMHOCb NOCPeOCMmBOM Yenyonenus 3HaHul 06 ucmopuu
CMAHOBNIEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NepUuooutecko20 3aKOHA KAK 00HO20 U3
BAJCHEIUUUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX OOCTNUNCEHUAX HAYKU U MEXHUKU.
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MHoroo0pa3ue XMMHYECKUX peaKIui.
Obyuarowuiica nayuumces:
* OOBSICHATB CYTh XUMUUECKUX MPOLIECCOB M UX MPUHIMITHAIBEHOE OTJINYKE OT (PU3NUIECKHUX;
* Ha3bIBAaTh MPU3HAKH U YCIIOBHS MPOTEKAHUS XUMUYECKUX PEaKLINH;
* YCTaHABIMBATh NMPUHAIEKHOCTh XMMHUYECKOW pPEaKIUi K OIMpenelI€HHOMY THITy IO OJHOMY W3
KJ1accu()MKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIY M COCTaBy UCXOTHBIX BEIIECTB M MPOIYKTOB PEAKIIUU
(peakuuy COEIWHEHHMs, PA3IOKEHUsS, 3aMeleHrss 1 00MeHa); 2) MO BBIACICHHUIO WM TOTJIOMICHUIO
TEIUTOTHI (PEAKITUH AK30TEPMHUIECKUE U SHAOTEPMHUYCCKHE); 3) TT0 U3MCHCHUIO CTETICHEH OKHMCIICHUS
XAMUYECKAX DJIEMEHTOB (PEakUWH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE); 4) TO 00paTUMOCTH
nporiecca (peakiuu 00paTuMbIC U HEOOPATUMBIE);
* Ha3bIBaTh (PAKTOPHI, BIMSIONINE HA CKOPOCTh XHMHYECKUX PEaKIIHIA;
* Ha3bIBaTh (PAKTOPHI, BIUSIOMINE HA CMEIICHHE XMMUYECKOTO PABHOBECHS;
* COCTaBIISITh YPAaBHEHHUS 3JEKTPONUTHYECKON ITUCCOLMAIMH KHCIIOT, IIENOYEH, COJeH; IMOJHBIE H
COKpaIIéHHbIe HOHHBIE YPaBHEHUS peaknnii 0OMeHa; ypaBHEHUS OKHCINTEIHFHO-BOCCTAHOBUTEIHHBIX
peaKuuii;
* MIPOTHO3UPOBATH MPOAYKTHl XHUMHUYECKUX peaknuil 1mo GopmyrnaM/Ha3BaHUSIM HCXOIHBIX BEIIECTB;
OTIPEIETISATH HCXOJHBIE BEIIECTBA 110 (hopMyJIamM/Ha3BaHUSIM MPOTYKTOB PEAKIIHM;
* COCTaBJSITH YpaBHEHHS pPEaKIWH, COOTBETCTBYIOIIMX IMOCIEJOBATENFHOCTH  («UEMOYKE)
MIpeBpaIIeHA HEOPTAaHUIECKHUX BEIIECTB Pa3IMIHbIX KIaCcCOB;
* BBIABIISITH B MPOIIECCE AKCIEPUMEHTa MPU3HAKH, CBUIETEIHCTBYIONINE O MPOTEKAHUN XUMHYECKOH
peaxuuu;
* IPUTOTOBJISITH PACTBOPHI C ONPEACIEHHON MACCOBOU OJIEH paCTBOPEHHOrO BEIIECTBA;
* ONpENeNiTh XapaKTep CpeAbl BOJHBIX PAaCTBOPOB KHCIOT W IIENOYEH MO HM3MEHEHHIO OKPACKH
MHIUKATOPOB;
* IPOBOJWTH KAUECTBEHHBIE PEAKINH, TOJTBEPKAAIONINE HAIMYHE B BOJHBIX PAacCTBOPax BEIIECTB
OTJIENBHBIX KATHOHOB ¥ aHUOHOB.

Obyuarouwguiicsa ROAYYUm 603MONHCHOCIb HAYUUMBCA:

* COCMasnsimy MOJEKYIAPHbIE U NOJIHbIE UOHHBIE YPAGHEHUS NO COKPAWEHHBIM UOHHBIM YDAGHEHUAM,

*  npueoouUmb npuMepvl peakyull, NOOMEEPHCOAIOWUX CYWeCmBO8aAHUe B3AUMOCEA3U  MeHCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUeCms;

* NPOSCHO3UPOBAMb PE3YbIMAMbl 8030€UCMBUA PA3TUUHBIX (YAKMOPO8 HA USMEHEHUe CKOPOCmu
XUMUYECKOU peakyuu;

* NPOSHO3UPOBAMb DE3VIbMAMbl 8030€UCMBUS PA3IUYHBIX (PAKMOPOE HA CMEWeHUe XUMUYECKO20
pasHosecus.

MHoroo0pa3ue BeliecTs.
Oobyuarowuiica nayyumcsa:
* ONPEICNATh MPUHAUICKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY U3 M3YYEHHBIX KJIaCCOB/TPYIIIL:
METaJJIbl 1 HEMETaJIJIbl, OKCHUJIbl, OCHOBAHMUSI, KHUCIIOTBI, COJIH;
* COCTaBIISATH (POPMYJIBI BEIIECTB MO WX HA3BAHHSM;
* OIIPEIEIIATh BAJICHTHOCTD U CTENIEHb OKUCJICHIS DJIEMECHTOB B BEIIECTBAX;
* COCTaBIATH (OPMYJIBI HEOPTAHWYECKUX COSAMHEHUH MO BAJICHTHOCTSM M CTENEHSM OKHCICHHS
AJIEMEHTOB, a TaKXe 3apsjiaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHCJIOT, OCHOBaHUHA U
coJreit;
* OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHs (PU3NYECKHX M XHMHUYECKHX CBOMCTB IMPOCTBHIX BEIIECTB
(MeTayuIoB U HEMETAJUIOB) M MX BBICIINX OKCHJIOB, 00pa30BaHHBIX JJIEMEHTAMH BTOPOTO U TPETHETO
TIePUOJIOB,;
* Ha3bIBaTh OOIME XUMUYECKIE CBOWCTBA, XapaKTEPHBIC [Tl TPYIII OKCHIOB: KHUCIOTHBIX, OCHOBHBIX,
aM{(OTEPHBIX;
* HA3BIBAaTh OOIIME XMMHUYCCKHE CBOMCTBA, XapaKTEPHBIC I KAXKIOTO M3 KIACCOB HEOPTraHWIECKUX
BCIIECTB: KUCJIOT, OCHOBAaHUM, COJICH;
* TPHUBOIUTH TPUMEPHI PEAKINH, IOATBEPKIAOIINX XUMHUYCCKAE CBOHCTBA HEOPTAaHUICCKUX
BEIIIECTB. OKCHAOB, KHCJIOT, OCHOBAHUM U COJICH;
*  ONpeneisTh  BEIIECTBO-OKUCIMUTENb M  BEIECTBO-BOCCTAHOBUTEIh B  OKHUCIUTEIBHO-
BOCCTaHOBHTEHHBIX PEAKITHIX;
* COCTaBIATb OKHCIIMTCIHLHO-BOCCTAHOBUTENBHBIA OamaHc (I W3YYEHHBIX pEakIuid) I10
MPEAJIOKCHHBIM CXeMaM pEaKIIHif;
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* MIPOBOJUTH J1a0OPATOPHBIE OMBITHI, MOATBEPKIAIOMINE XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BELIECTB;

* IPOBOJUTH 1a0OpPATOPHBIE OIBITHI MO MOJYYSHUIO U COOMPAHUIO Ta3000pa3HBIX BEILIECTB: BOIOPOA,
KHCIIOpOJIa, YTTIEKUCIIOT0 ra3a, aMMHaKa; COCTAaBIIATh YPABHEHUSI COOTBETCTBYIOIINX PEAKIINM.

Odyuarowuiics noayuum 03MOHCHOCHLL HAYUUMbCA:

* IPOCHO3UPOBAMb XUMUYECKUE CBOUCIBA 8eUeCE HA OCHOBE UX COCMABA U CIPOEHUS,

* NPOCHO3UPOBANL CNOCOOHOCMb GEUECmEd NPOSGIANb OKUCIUMETbHbIC UTU 60CCIAHOBUMEIIbHBLE
CBOUCMBA ¢ YUEMOM CIeneHell OKUCTEHUS JIeMEHMO8, 8X00UUX 8 €20 COCMAs;

* BbIAGISAMD CYUWECHBOBAHUE 2CHEMUYECKOU B3AUMOCEA3U MeNCOY GeujeCmeamu 6 psody. npocmoe
seujecmeo — oKcud — 2UOPOKCUOD — COMb;

* Xapaxmepuzo8ams 0cobwvie c8OUCMEA KOHYESHMPUPOBAHHLIX CEPHOU U A30MHOU KUCAOM,

* NPUBOOUMb NPUMEPDL YPAGHEHUL PEAKYULL, eNHCAUUX 8 OCHOBE NPOMBIULIEHHBIX CHOCOD08 NOTYYeHUs
AMMUAKA, CEPHOU KUCTOMbL, YYSYHA U CIATU;

* onuckIBaMb QuzUYecKUe U XUMUYECKUE NPOYECChl, AGTAIOUUEC YACMbIO KPY2O8OPOmMA Seuecme 6
npupooe;

* 0peaHU308bI6AMb, NPOGOOUMb YHEHUUeCKUe NPOeKmbvl N0 UCCICO08AHUIO CBOUCME Beujecms,
UMEIOWUX BAINCHOE NPAKIMUYECKOE 3HAYECHUE.

1. TemaTuyeckoe IUIAHMPOBAHHUE MO MPOTPaMMe XHMUH
(2 yaca B Hegea10, Beero 70 yacoB)

Ne Koa-Bo

o/ Ha3Banue TeMbl ypoka 4aCOB
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Tema 1. BBenenne (61)
1 BBonnsriii nacTpykTax no Th npu padote B kabuHeTe XuMuu. [IpeaMer XUMUH. 14
Bemectna.
2 IIpeBpaienus BemecTs. Ponb XMMUU B )KU3HU YEJIOBEKA. 14
IIpakTnuyeckas padora Nel. «I[Ipuémsl lu
3 oOparenus ¢ JadopaTopHbsM obopynoBanuem» Uncrpykrax Th
4 Ilepronuueckas cucteMa XuMu4deckux 3ieMeHToB J[.M. MenneneeBa. 3Haku lu
XMMHYECKHX 3JEMEHTOB.
5 Xumuueckue popmyisl. OTHOCHTENIbHAS AaTOMHAsI M MOJIEKYJISIpHas Macca. lu
6 IIpakTuyeckas padora Ne2. «Habmonenue 3a ropsiueii ceeuoii» Hucrpykrax Th lu
Tema 2. ATOMBI XHMHYECKHX 3JI€MEHTOB. (74)
7 OCHOBHBIE CBEJICHHS 0 CTpOeHHH aToMOB. CocTaB aToMOB. M30TOIIBL. 1a
8 CtpoeHme 3IeKTPOHHBIX 000J0YEK aTOMOB. 1
9 Hounbl. MoHHAs XUMHYECKas CBA3b. 14
10 KoBanenTHas CBA3b. 1
11 Merannuueckasi XuMU4eCKas CBS3b. 19
12 O0o001IeHNE 1 CUCTeMAaTH3AIHs 3HAHHI [0 TeMEe: «ATOMBI XUMHYCCKHX 3JICMEHTOBY lu
13 KontpoabHas padora Nel mo Teme: «Amomvl XumMuueckux 21eMeHmos» l4a
Tema 3. IlpocTbie BenjecTBa. (59)
14 IIpocTele BelecTBa - METaJLIbL. Iy
15 IIpocTele BenecTBa - HeMeTauIbl. AJIOTPOTIHS. lu
16 Konnuectso Bemectsa. Monbs. MomnsipHas Macca. 14
17 MousipHblii 00BEM Ta30B. 14
18 Pewenne 3ana4 no TeMam: «MoasipHblili 00vem 2a308, KOIUYECMBO 8eUeCmBa. 1y
Tema 4. CoenHeHre XHMHYECKHUX 3JIEMEHTOB. (164)
19 CTeneHb OKHCICHHUS. 1y
20 Bakneiimme knacchl OMHAPHBIX coernHEHIA. OKCHITBL. 1a
21 OcHoBanusl. 14
22 Kucnotsl. 14
23 Coumn. 1g
24 CocrasseHue GOpMyII COJICH. lu
o5 O606H.IGHI/IE: U CHCTeMaTH3alus 3HaHUH 10 TeMe «BakHeHre Kraccel OMHAPHBIX 1a
COCTUHCHU
26 Amop¢HbIe 1 KpucTaJnIHIecKue BemecTsa. Kpucrayumyaeckue peneTk. 14
27 YucTele BelecTBa U CMECH. 1u
28 IIpakTnyeckas padora Ne3. «OuncTka nosapenHoi conn» Uncrpykrax Th 14
29 MaccoBast 1011 KOMIIOHEHTOB B CMECH. 14
30 Pemmenue 3amaq Ha HaX0XKICHIE MAaCCOBOM JOJIA KOMITOHEHTOB CMECH. la
31 Pemenue 3amau Ha HaX0XKICHIE MAaCCOBOM JI0JIM KOMIIOHEHTOB PacTBOpa. la
3 IpakTuueckas padora Ne4. «[IpurotoBieHue pacTBopa caxapa ¢ 3aJaHHON MacCOBOM 14
J10J1ell pacTBopeHHOro Beuectsa»y Mucerpykraxk Th
33 O0001eHne 1 cucTeMaTH3anusd 3HaHnui 1Mo Teme: «CoeqUHEHNST XUMUIECKUX lu
JIIEMEHTOBY.
34 Kontpoabnasi padora Ne2. o teme: «Coedunenus XumMuyeckux 21emMeHmosy. 1q
Tema 5. U3meHeHnusi, npoucxoasiniue ¢ BenecTBaMu. (124)
35 duznuecKue sIBJICHUS B XUMHH. 1
36 XuMHUYEeCKUE SIBJICHHs. XUMUYECKUE PEAKIIHH. 1la
37 3aKOH COXpaHEHUs] MAacChl BEIECTBA. XUMHUUYECKUE YPAaBHEHHUS. 14
38 Pac4érel M0 XUMUYECKUM YPABHEHUSIM. 14
39 Pemienue pacueTHBIX 33124 110 YPAaBHEHHIO PEAKIUU. 14
40 Pemienue pacueTHbIX 33/1a4 HA BBIYHMCICHUE MACChl IPOIYKTa PEaKLUU. 1y
41 Tunsl XUMHYECKUX peaKIuil. 14
42 Tuns! XUMHYECKUX peaklil Ha MIpUMepe CBOICTB BOJBL. lu
43 Ckopoctb xuMudeckux peakuuil. Karanusaropsl. 14
44 IIpakrnueckas padora NeS « IIpusnaku xumudeckux peakuuity Macrpykrax Th 14
45 OO0o01eHne 1 cucTeMaTH3alys 3HaHUH 10 TeMe «M3MeneHust, npoucxoosujue ¢ lu
sewecmeamu.
46 KonTtpoabHas padora Ne3. 1o Teme «M3menenuss, npoucxoosyue ¢ 6euyecmsamu. 14
Tema 6. PacTBopenue. PacTtBopbl. CBoiicTBa pacTBOPOB JIEKTPOJIHUTOB. (244)

OKHCINTETbHO-BOCCTAHOBHUTEIbHBIE PECaAKIINHA.
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47 | PacrtBOopeHHe Kak (hU3MKO — XUMHUYECKHH rporiecc. Turbl pactBopoB. [ToBTOpHEIH lu
uHcTpykTax no T.b.
48 | Onexrtponurnyeckas auccormans (/1) 1y
49 | Ocnosuble nonoxenust Teopuu O/1. (TOJ) lu
50 | VouHsle ypaBHEHHS peakIuid 1y
51 VYcnoBust IpoTeKaHUs XUMHUYECKUX PEAKIUN MEeXKAY pacTBOPaMHU 3JIEKTPOIUTOB A0 lu
KOHIIA
52 KucnoTsl, ux xmaccudukanys. 1a
53 | CsoiicTBa KUCIIOT. lg
54 | OcHoBaHHSA, NX KIACCUPUKAIH. la
55 | CsoiicTBa OCHOBaHHH. lg
56 Oxcuapl, UX KiIaccu(pUKaIWs U CBOHCTBA. la
57 | Comu, ux cBOMCTBA. 1g
58 I'eneTnyeckas CBsA3b MEXKAY KJIACCAMU HEOPraHUYECKUX COCTMHEHUM. 1a
59 [pakTuyeckas padora Ne6. «CBoICTBa KHCIOT OCHOBaHHA, OKCHIOB M COJE. lu
Hucrpykrax Th
60 | OOGoOmeHne u cucTeMaTH3aLus 3HAaHUH 10 TeMe: «PacTBOpEHHE U pacTBOPBIY. 14
61 | OxucnuTenpHO-BoccTaHOBUTENbHEIE peakimu (OBP). 1g
62 | CocraBienne 3nekTpoHHoro 6amanca B OBP. 14
63 CBolicTBa IPOCTHIX U CHOXKHBIX BemecTB B cBete TOJ u OBP 1a
64 Ipakrnueckas padora Ne7. Perienue sxciepuMeHTalbHbIX 3a4a4 10 Teme: «OBP» 1u
Hucrpykrax Th
65 O06o0muieHre U cucTeMaTH3alus 3HaHui 1Mo Teme «PactBoperne. PactBopsr. CBoiicTBa lu
pacTBOPOB 3JIEKTPOJINTOB, HOHHBIE ypaBHEeHUs,, OBPy.
66 | UrToropasi KOHTpPoJbHAsA padoTa 3a Kypc XUMHHU § Ki1acca 1y
67- | AHanu3 UTOrOBOH KOHTPOJBHOW PabOTHI. 24
68
69- | IloptperHas ranepes BEIUKUX XUMHKOB 24
70
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