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IHosicuuTeNLHAA 3aNIUCKA

IIeJII/I " 3a/1a91 U3YyYCHUHA NPEeAMETA

H3yueﬂue XUMUU 8 OCHOBHOU UWIKOJ1€ HanpaeieHo Ha oocmujicenHue cne@yromux ueﬂeﬁ:
¢0CBOEHME BaKHEHIIIMX 3HAHUH 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMUH, XUMHYECKOM CHUMBOJIHKC,

*0BJIa/IeHHEe YMEHUSIMH HA0II01aTh XUMHUECKHUE SBJICHUS, POBOJAUTH XUMHUUECKUIN HKCIIEPUMEHT, MPOU3BOIUThH PACUEThl HA OCHOBE
XUMUYECKUX (POPMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIIUii;

epPa3sBUTHE ITIO3HABATCIIbHBIX HHTCPCCOB U MHTCIJICKTYaJIbHBIX CITOCOOHOCTEH B IMpoHeCCe MPOBCACHNA XUMHUUYCCKOI'0O 3KCIICPNMCHTA,
CaMOCTOATCIIBHOI'O HpI/IO6p€T€HI/I$I 3HAHUU B COOTBETCTBUM C BO3HHKAOMMWMH ) KU3HCHHbBIMU HOTpe6HOCT$IMI/I;

®BOCIIMTAHUE OTHONICHUS K XHMHH Kak K OJHOMY M3 (yHIaMEHTAIbHBIX KOMIIOHCHTOB €CTECTBO3HAHUS U DJEMEHTY
0011e4eI0BEYECKON KYIbTYPHI;

enIpUMeHeHHe TOJYYEeHHBbIX 3HAHUH M yYMEHHil i1 OS30I1acHOTO HCIOJIb30BaHHUS BEIISCTB W MAaTEPHAIOB B OBITY, CCIBCKOM
XO035HCTBE W Ha MPOM3BOACTBE, PCIICHUS MPAKTHYCCKUX 3a7ad B IOBCEIHCBHOW JKU3HH, MPEAYNPEIKIACHUS SBICHUN, HAHOCSIIUX BpE
3JIOPOBBIO YEIIOBEKA U OKPYKAIOIICH Cpeie.

Obwas xapaxmepucmuka y4eoHo20 npeomema

Copeprkanue Kypca COCTABIISIET OCHOBY JJISi PACKPBITUSI BaKHBIX MHPOBO33PEHUECKHX HJEH, TaKUX, KaK MaTepUaTbHOE €IUHCTBO
BEILIECTB MPHUPOJIbI, X T€HETUYECKask CBs3b, pa3BUTHE (OPM OT CPaBHUTEIHHO MPOCTHIX A0 HAUOOJIEE CIOXKHBIX, BXOJSAIIMX B COCTaB
OpraHU3MOB; 00YCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHUEM, TPUMEHEHHUS BEIECTB UX CBOMCTBAMM; €ITMHCTBO MPUPOJIbI
XUMUYECKUX CBS3€M W CMOCOOOB WX MpeoOpa3oBaHMs MPU XUMUUYECKUX TMPEBPAIICHUSIX; MO3HABAEMOCTh CYIIHOCTH XHWMHYECKHX
MIPEBpAIICHA COBPEMEHHBIMU HAyYHBIMU METOIaMH.

Kypc Bkimtogaet B ce0s1 OCHOBBI 001l M HEOPTaHUIECKON XUMHH, a TAK)KE KPaTKUE CBEACHUSI 00 OpraHUYECKUX BEIICCTBAX.

Bech TeopeTnueckuii MaTepran Kypca XMMHH JIJIT OCHOBHOM IITKOJIBI PACCMATPUBAETCS HA TIEPBOM TOAY OOYUCHUS, YTO MO3BOJISACT
ydamuMcs 00Jiee 0CO3HaHHO M TIIYOOKO M3YYHTh (DAKTUUCCKUNA MaTepHall — XHMHIO JIEMEHTOB M MX COeIMHEHUU. Hapsimy ¢ aTum Takoe
MOCTPOEHUE MPOTPAMMBI JIaeT BO3MOKHOCTh Pa3BHUBATh MOJYYCHHBIC TIEPBOHAYATIBLHO TEOPETUUCCKHUE CBEICHUS Ha O0raToM (paKkTHIeCKOM
MaTrepHuase XUMUHU JIEMEHTOB. B pe3ybTaTe BRIMTPBHIBAIOT 00€ COCTABIISAIONINE Kypca: U TCOpHs, U (aKThI.

[Iporpamma mmocCTpoeHa ¢ y4E€TOM peanu3allid MEKIPEAMETHBIX CBS3eH ¢ KypcoMm (HU3HWKH 7 Kjacca, TJIe M3y4daroTcsl OCHOBHBIC
CBEJIEHUSI O CTPOEHUU MOJIEKYJ U aTOMOB, U Owojorun 6—9 KiIaccoB, TJie JaeTCs 3HAKOMCTBO ¢ XMMHYECKOW OpraHU3alMeil KIeTKH U
mpoiieccaMmu 0OMeHa BEIEeCTB.

B conepxxannu kypca 9 kiacca BHadase OOOOIIEHHO PACKPBITHI CBEACHUS O CBOMCTBAX KJIACCOB BEIIECTB — METAUIOB U
HEMETAJUIOB, a 3aTeM MOAPOOHO OCBEIICHBI CBOMCTBA IMIEIOYHBIX M MIETOYHO3EMENLHBIX METAJUIOB U TaJioreHoB. Hapsimy ¢ aTum B Kypce



PACKPBIBAIOTCS TAKXKE€ M CBOMCTBA OTACIBHBIX BAXKHBIX B HAPOJTHOXO3SHCTBEHHOM OTHOIIIEHWH BENIECTB. 3aKAaHUMBAETCS KYpPC KPATKUM
3HAKOMCTBOM C OPTaHUYECKHUMH COCTMHECHHSIMHU, B OCHOBE 0TOOPa KOTOPBIX JISKUT HJIeS TCHETUYECKOTO Pa3BUTHS OPTAHUYECKUX BEIICCTB
OT YIJIEBOJAOPOIOB A0 OHOMOIMMEPOB (OEJIKOB U yTIIEBOJIOB).

HNcexoaHbIMEA JOKYMEHTAMH JIS COCTABJICHUS padovel NPOorpaMmbl SIBUINCh:

-(peaepanbHbIil KOMIOHEHT rOCYJapCTBEHHOTO CTaHAapTa 001Ie00pa30BaTENbHbBIX YUPEKACHUHN, YTBEPKICHHBIA MTPUKA30M
MunucrtepctBa Poccuiickoin @eneparuu Ne 1089 ot 05.03.2015 1;

-benepanbHblil 0a3MCHBINA YUEOHBIN IJIaH JIJIT OCHOBHOI'O OOIIIEro 00pa3oBaHus, YTBEPKICHHBIN MpukazoM MunoopazoBanus PO
Nel1312 o1 09.03.2015 1

-(denepanbHbIi IepedueHb YUeOHUKOB, PEKOMEHI0BAaHHBIX (OMYIEHHBIX) MUHUCTEPCTBOM 00pa30BaHuUs K UCIIOJI30BAHUIO B
obOpazoBaTenbHOM Mporiecce B OV, peanuzyeMbix 00pa3oBaTelibHbIe IPOTPaMMbl OCHOBHOTO 00111er0 oOpazoBanus Ha 2019/2020 yueOHbIi
TOJ.

-IpUMEpHas porpaMmma OCHOBHOI'O 00I1Iero 00pa3oBaHus N0 XUMUHU (0a30BbI YPOBEHD);

-aBTopckas nporpamma O.C.I"abpuensina, cooTBercTBytomas dOenepanbHOMy KOMIOHEHTY ['0Cy1apCTBEHHOTO CTaH1apTa 0OIIEeTro
oOpa3oBaHus U JonylieHHass MuHuctepcTBOM oOpa3zoBanus U Hayku Poccuiickoii @eaepannu (O.C.I'abpuensn [Iporpamma kypca XumMuu

st 8-11 kiaccoB obeodpazoBarenbubix yupexaeHuit / O.C.I'abpuensH. — 7-e uzganue, nepepadboranHoe u gonosinennoe — M.: Jlpoda,
2011r.).

B aBTOpCKYI0 IPOrpaMMy BHECEHBI CJIeYIOIHe H3MEHEHHS
1.YBean4eHo 4ncio 4acoB Ha U3YUECHHE TEM:
- «BBenenue» 7 yacoB BMeCTO 6 4acOB 3a CUET BKJIIOUEHHS] YPOKaA MOBTOPEHUS CBOMCTB OKCUAOB, KUCIIOT, OCHOBAHUH U COJIEH B CBETE
TEOPHH JEKTPOJIUTUYECKON AUCCOLUALIMH U MPOLIECCOB OKUCIIEHUS - BOCCTAHOBJICHUSI.
- Tema 1 «Metamib 10 19 yacoB BMecTO 15 yacoB 3a cHeT BKIIOUEHUS TpakTuyeckor padoTel Nel, mpaktuueckoid padoTel Ne2,
npakTuyeckor padoThl Ne3.
- Tema Ne3 «HemeTaiuiby 25 yacoB BMECTO 23 4acOB 3a CUET BKJIIOUEHUSI MPAKTUUYECKUX paboT Ned,5.6.
2. YMeHbIIEHO YUCIIO YaCOB HA U3yUYEHUE TEM:
- Tema Ne5 «Opranmueckue BemectBa» ¢ 10 wacoB A0 9 4YacoB, T.K. MOHATHE O MPEAEIBHBIX M HEMPEAECIbHBIX YTIEBOIOPOIAX
paccMaTpHUBaeTCA Ha YPOKE « Y TJIEBOAOPOIBDY.
Taxum o6pazom, npakTHueckue paboThl, COCTABISAIONINE TEMY 2 U TeMy 4, pacipeieeHbl 0 APYTUM TeMaM Kypca B COOTBETCTBHH C
M3y4aeMbIM MaTepuaaoM (Hymeparus mpakTudeckux padot no yueonuky O.C. ['abpuensna 2011 r. uznanus)
3.3 aBTOpCKOIf MPOrpaMMbl HCKJIIOUEHA YacTh y4eOHOr0 MaTepuala, KOTOPbIil OTCYTCTBYET B 00513aTEIbHOM MUHUMYME COJIEpKaHuUs
OCHOBHBIX 00Pa30BaTEIbHBIX MPOTPAMM JIJIs1 OCHOBHOMW IIKOJIbI, TAKYKE UCKITFOYEHBI HEKOTOPbIE IEMOHCTPAIIIOHHBIE OMBITHI U



nabopatopHble pabOThI U3-3a HEJOCTATKA BPEMEHH Ha UX BBITIOJHEHHUE MPH 2 yacax B HEAEII0, TaK KaK aBTOpCKas mporpamma
npexycMaTpuBaeT 2/3 yaca B HEJIeio.

B noypouynom mnanupoBanuu B rpade «M3ydaembie BOIPOCHD» KypCUBOM BBIJIEJICH MaTeprall, KOTOPBIM MOJICKUT U3YUEHUIO, HO HE
BKIItOUaeTcst B TpeboBaHuUs K YPOBHIO IOJITOTOBKHU BBIMTYCKHUKOB.

Cpoxk peanuzanuu padoueii nporpammsl 1 roa.

VYpoBeHb nporpaMmbl - 0a30BbIA. YUUTHIBast IPOAOIKUTENBHOCTh YUeOHOTO Tojia (34 Heienu), MIaHUPOBAHUE COCTABJIEHO Ha 68 4acoB B
rosl. O6beM yueOHOM Harpy3Ku coriacHo yueOHoro riaHa mkoiibl Ha 2019/2020 y4yebnslii roq 2 yaca B Heaento. KonruecTBo 4acoB B
HEZeII0 Ha U3yUeHHe MpeIMeTa COTJIacHO mporpaMMe - 2 yaca. KonnuecTBo 4acoB COrjgacHO y4eOHOMY IIaHy MYyHHUITUIATBHOTO

Ka3€HHOTO 00pa3oBaTeNbHOTO yupexneHus «Cpeanss oomeoopa3zoBarenbHas mkoia nrt [locker» — 2 yaca B HEAETIIO.

(I)OpMLI H ME€TOAbI, TECXHOJIOI'NHN Oﬁy‘leﬂlflﬂ.

Peanuzanus naHHON IporpamMMsbl pacCUUTaHa HA UCIIOJIb30BaHNUE TPAJAUIIMOHHBIX TEXHOJIOTHIM 00pa3oBaHus, a TaK )Ke METOJI0B
COBPEMEHHBIX 00pa30BaTeIbHbIX TEXHOJOTUH. C UCTIONIBb30BaHUEM cleaAyoumX (opM padOThl, TAKMX Kak JIEKLUs, Oecesa, paccKkas,
MHCTPYKTaX, IEMOHCTpALMsl, yIPaXXHEHUs], pellieHue 3a1a4, padoTa ¢ KHUrol. MeTo10B: mpoOJIeMHBIN METO/I, TPOEKTHBIM METO/,
pa3BuBarolee 00yueHue, THPOPMaALIMOHHO-KOMMYHUKATUBHBIE METOJIbI, O0BSICHUTENBHO-UILTIOCTPATUBHBIN METOI; PENPOAYKTUBHBII
METO/]I; METOJI POOJIEMHOTO U3JI0KEHHUS; YACTUUHO-TIOMCKOBBIN, WM 3BPUCTUUYECKUMN, METOJ; UCCIIEA0BATENbCKUI METO/.

Kontposs 3a ypoBaem 3YH mnpeacTasisieT npoBeieHuEe MPAKTUIECKUX padOT, KOHTPOJIBHBIX padOT, KaK B TPAJAUIIMOHHOM, TaK U B
TECTOBOM opMmax.



Coneprxkanue nporpamMmmsi.
9 kaacc (24 B HexeI10; Beero 68 4)

BBenenue. O0mas xapakTepuCTHKA XUMHYECKHUX 3JIeMeHTOB (7 4acoB)

XapakTepuCTHUKA 3JIEMEHTA I10 €T0 MOJI0KEHHUIO B MMEPUOJINYECKON cucTemMe xuMuueckux asemenToB . 1. MenaeneeBa. CoiicTBa
OKCHJOB, KMCJIOT, OCHOBAHHUI U COJIEH B CBETE TEOPHUH AJIEKTPOJIUTUUECKON JUCCOLMAIIUM U TTPOIIECCOB OKUCIICHUA-BOCCTAHOBJICHHUS.
['eHeTnyeckue psisibl METAILIA U HEMETAJLIA.

[TonsiTue o nepexo HbIX nemMeHTax. AMporepHOCTb. ['eHeTHUECKUH psi/i TEPEXOJHOrO SJIEMEHTA.

[Tepronnyeckuil 3aKOH U IEPUOANYECKAs CUCTEMa XUMUUYECKUX 3eMeHTOB Jl. 1. MeHeneeBa B cBeTe yueHus 0 CTpOeHUM aroMa. Mx
3HAUYCHUE.

JlaGopartopusiit onbIT. 1. [TosydeHue ruipokcua MMHKA U UCCIEOBAHUE €T0 CBOMCTB.

Tema 1 Metaminl (19 u)

[TonoxeHue MeTaioB B IEPUOJUYECKON CUCTEME XUMUYECKUX 31eMeHTOB 1. Y. MenaeneeBa. MeTtammyeckast KpHCTAIIIMYECKAs
pellIeTKa U MeTaJlInuecKast Xumuueckast cBsizb. O01ue pusnyeckue cBorictsa MeTaiyioB. CIiaBbl, UX CBOMCTBA M 3HAU€HHE. XUMHUECKHE
CBOMCTBA METAJUIOB KaK BOCCTAHOBUTENEH. DIIEKTPOXUMUYECKUIN PsiJl HANPSHKEHNUI METAJUIOB U €r0 UCIIOJIb30BAaHUE JJIS1 XapaKTEPUCTUKH
XUMHUYECKHUX CBOWCTB KOHKPETHBIX MeTau1oB. CriocoObl MOMyYeHUsI METAJJIOB: MUPO-, TUIPO- U 3JIeKTpoMeTautyprus. Kopposus
METAJIJIOB U CITOCOOBI OOPHOBI ¢ HEM.

OOmast XapakTepUCTUKa IIENOYHBIX MeTayuioB. Metamisl B npupoae. O6mue crnocoos! ux noayueHus. Ctpoenue atoMoB. Lllenounsie
METaJuIbl IPOCThIE BEIIECTBA, UX (PU3NUECKHE U XUMHUUECKUE CBOICTBA. BaxkHelne coeIMHeHns EeI0YHbIX METaNIOB — OKCH/IBI,
TUAPOKCUJIBI U CONM (XJIOPHUIbI, KapOOHATHI, CyIb(aThl, HUTPAThI), UX CBOWCTBA U MPUMEHEHHUE B HAPOIHOM X03siicTBe. Kanuiinbie
yaoOpeHus.

OO1asi xapakTepUCTHKA 3JIEMEHTOB TyiaBHOW moarpymnmsl I rpynmel. Ctpoenue atomoB. Lllenouno3emenbHbie METaUIbI - IPOCThIE
BEILIECTBA, UX (PU3NUYECKHE U XUMUYECKHUE CBOMCTBA. BaxkHellne coeIMHEHUS 111€TI0YHO3EMENIbHBIX METAJIJIOB — OKCHUIbI, TUAPOKCUIBI U
coJiv (XJI0pu b, KapOOHATHI, HUTPATHI, CyJb(aTsl U (ocathl), UX CBOMCTBA U MPUMEHEHHE B HAPOJHOM XO3SUCTBE.

Amomunanii. CTpoeHue aTroma, pU3nyecKue U XMMUYecKrue CBOMCTBA MPOCTOro BemiecTBa. CoeIMHEHUs aTIOMUHUS OKCU U TUAPOKCH]I,
ux amoTepHbIi Xapaktep. Baxueiimme conu anromunus. [I[puMeHnenre aTtoMUHAS U €70 COSMHEHUH.

Keneszo. Ctpoenne aToMa, pU3UUECKHE U XMMUIECKHE CBOMCTBA IPOCTOro BemecTna. I enernueckue paasl Fe?* u Fe**. KauecTBeHHbIE
peakuuu Ha Fe?* u Fe¥*. Baxnelinme conu xenes3a. 3HaUCHHE JKeJle3a, ero COeQUHEHUH U CIUIABOB B IPUPOJIE U HAPOJHOM XO3SHCTBE.

HemoncTtpamu. O6pasibl MEI0YHBIX U HIEI0YHO3EMETbHBIX MeTa/uioB. O0pa3ibl criiaBoB. B3anMonelicTBrue HATpus, TUTUS U KaTbIHS
C BOJOU. B3aumMoaencTere HaTpUst M1 MarHus ¢ KUCJI0pOAOM. B3auMonencTeue MeTauioB ¢ HeMetaiiaMu. [lonydeHne rkapokcnuioB xenesa



(IT) u (III).

JlaGopaTopHbie onbIThL. 2. O3HAKOMIIEHUE C 00pa3liaMu MEeTauIoB. 3. B3anmoelicTBe METAIIIIOB C pAaCTBOPAMH KUCJIOT U COJIEH. 4.
O3zHakomiieHHEe ¢ 00pa3iiaMu IPUPOJIHBIX COSUHEHUN: a) HaTpus; 0) KaJblus; B) aJlOMUHUS; T) skeie3a. 5. [lomydyenue rugpokcuaa
AJTIOMUHUS M €T0 B3aUMOJICICTBUE ¢ paCTBOPAMH KHCIIOT M Iejodeii. 6. KauecTBeHHbIE peakiyu Ha HoHEI Fe?* u Fe?”,

IIpakmuueckas paboma Ne 1: «OcyniecTBICHUE IIENOYKH XUMAYECKUX TTPEBPAILICHUI
Ipakxmuueckas paboma Ne 2. «IloydeHre u CBOMCTBA COSUHEHUN METAJIIIOB)
Ilpakmuueckas paboma Ne3 «IkcriepuMeHTaIbHbIC 337]a41 110 PACTIO3HABAHUIO U MOJIYYSHHUIO BEIIECTB)

Tema 2 Hemeraysl (25 u)

OO6m1as xapakTepuCTUKa HEMETAJIOB: MOJ0KeHUe B nepuoauyeckoit cucteme /1. M. MenaeneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB,
ANEKTPOOTPHULIATEIBHOCTh KaK MEPA «HEMETAJUIMYHOCTHY, PSi/ 3JEKTPOOTPULATENbHOCTH. KpucTamimueckoe CTpOeHHE HEMETAILIOB -
MPOCTHIX BEIIECTB. AJutoTponus. Pu3ndyeckue cBoMcTBa HeMeTaIoB. OTHOCUTEIBHOCTh OHATHI «METAILD», KHEMETAILID).

Bonopon. Ilonoxenue B nepuoandeckor cucteme xumuueckux 35eMeHToB /Jl. M. MenneneeBa. CtpoeHne aToMa U MOJIEKYJIBI.
PuznyecKkre U XMMUYECKHE CBOKCTBA BOJOPOAA, €0 MOJYyYEHNUE U IPUMEHEHUE.

OOmas xapaktepuctuka ramoreHoB. CTpoeHue aToMoB. [IpocThie BelecTBa, UX pU3NUYECKUE U XUMUUECKHUE CBOMCTBA. OCHOBHBIE
COEIMHEHHS raJore€HOB (TraJoreHOBOAOPO/IbI M rajJoreHuIsl) ux cBoiicTBa. KauecTBeHHas peakuus Ha XJopua-uoH Kparkue cBeaenus o
xjope, opome, prope u noze. [lpumeHeHne raJJoreHoB U X COCTMHCHUIN
B HAPOJHOM XO3SMCTBE.

Cepa. Ctpoenue aroma, aJJIOTPONHS, CBOMCTBA U IpUMeHeHHe pomOndeckoit cepbl. Oxcupl cepsl (I1) u (V1), ux nmomyyenue, cBocTBa U
npumeHeHne CepoBOIOPOIHASA U CEpHUCTAs KUCIOThl. CepHasi KUCIIOTa U €€ COJIM, UX MPUMEHEHHE B HApOAHO X03sicTBe. KauecTBeHHas
peakius Ha cyib(haT-uoH.

A30t1. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MMPOCTOTO BelIeCTBA. AMMMAK, CTPOEHUE, CBOMCTBA, MOJlydeHue 1 mpuMenenue. Conu
aMMOHUS, UX cBoMcTB U npuMeHenue. Okcunpl azota (IT) u (IV). A3oTHas kucioTa, ee CBOCTBA U MpUMeHeHue. HUuTpaTsl 1 HUTPUTHI,
npo0jemMa uX CoAepKaHus B CENbCKOXO03IUCTBEHHON MPOIYKIHMUA. A30THBIE YI0OpEHUS.

®docdop. CtpoeHue aToma, alIOTPOIHsi, CBOMCTBa 6esioro u kpacHoro docdopa, ux npumenenre. OCHOBHBIE COSAMHEHHUS: OKCHU]T
docdopa (V), oprodhochopnas kucinota u ¢pocdarsl. DochopHbie YI00pECHMUS.

VYrnepoa. Ctpoenue aToma, aluIOTPOIHS, CBOMCTBA AJTIOTPONHBIX Moaudukanuii, mpumeHenue. Oxcuast yraepoaa (I1) u (IV), ux
CBOICcTBa U mpuMeHeHne. KauecTBeHHas peakius Ha yriaekucibli ra3. KapOoHatel: KanbluT, COaa, MOTAIll, X 3HaYEHHE B IPUPOJE U
’KU3HU yenoBeka. KauecTBeHHas peakiiys Ha KapOOHAT-MOH.

KpemHuuii. CTpoenue atoma, KpUCTAJUIMYECKUI KPEMHUM, ero cBoiicTBa u npumeHeHue. Oxena kpemuus (IV), ero npupoaHsie
pa3HOBUIHOCTH. CUIMKaThl. 3HAYEHUE COCIMHEHNI KPEMHHUSI B )KMBOW U HEXKMBOM nipupoe. [IoHsATrHe 0 CUITMKaTHOW MPOMBILIIEHHOCTH.



JemoncTpammu. O6pasibl TajJoreHoB - MPOCTHIX BellecTB. B3anMoeiicTBre raloreHoB ¢ HaTpueM, alloMUHUEM. BriTecHeHre XI10poM
Opoma UM Hojia U3 PaCTBOPOB UX COJICH.

B3anmoseiicTBrE cepbl C METAJUIaMU, BOAOPOAOM U KUCIOPOJIOM.

B3aumMopencTBre KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEBIO.

[Tornomienue yriieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBieHne Mean u3 ee okcuaa yriieM. O0pasiibl MpUPOIHbIX COSIMHEHUN
XJiopa, cepsl, pochopa, yriepona, kpeMuus. OOpasiibl BaXKHEHIINX ISl HAPOJAHOTO X0354UCTBa CyJb(paTOB, HUITPATOB, KAPOOHATOB,
¢docdaron. OOpasiibl cTEKIIa, KEPAMUKH, IIEMEHTA.

JlabopaTopHbie onbIThl. 7. KauecTBeHHas peakius Ha xjiopua-uoH. 8. KauecTBeHHas peakiius Ha cyibdar-uoH. 9. PacrioznaBanue comuei
amMmonus. 10. [Tomydenue yriekucioro ra3a u ero pacnosnaBanue. 11. KauectBennas peakius Ha kapooHaT-uoH. 12. O3HakoMIieHue ¢
MIPUPOJHBIMH CHIIMKaTaMu. 13. O3HaKOMIIEHHE C MPOAYKINEN CHIIMKATHON ITPOMBIIIEHHOCTH.

IIpakmuueckas paboma Ne 4: « JxcnepuMeHTaNbHbIe 3a1a4u 10 TeMe «lloarpymnma kucinopoaa.
IIpakmuueckas paboma Ne 5: « JxkcnepruMeHTaNbHbIE 33/1auu 10 TeMe «lloarpynmsl a30Ta u yriepoaa ».
lIpaxmuueckas paboma Ne 6. «IlomydeHue, COOMpaHUe U pacro3HaBaHUE Ta30BY.

Tema 3 «Oprannyeckue BenecTsa (9 yacoB)

BemectBa oprannueckie 1 HEOPraHMYECKHE, OTHOCUTEIILHOCTh TTOHATHUS «OpTaHUYecKue BemecTBay. [IpuamHbsl MHOrooopasus
OpPraHUYECKUX COCTUHEHUN. XUMUYECKOE CTPOCHNE OPTaHUYECKUX COCIMHEHUN. MOIeKyIsipHbIE U CTPYKTYPHBIE (POPMYIIBI OPTaHUYECKUX
BELIECTB.

MertaH u 3TaH: cTpoeHne MoseKyJl. ['openue MeTana u 3taHa. Jleruapuposanue srana. [ [pumenenue merana.

XUMHUYECKOE CTPOCHUE MOJIEKYJIbI 3THIIEHA. JIBOWHAs CBsA3b. B3auMoaencTBre 3TuieHa ¢ BOAOW. Peakunn noimmepusaunu 3TUIEHA.
[TonuaTHEH U ero 3HaYeHue.

[TonsiTe O penebHBIX OJJTHOATOMHBIX CIUPTAX HA MPUMEPAX METaHOJA U ATaHOJA. TpeXaTOMHBIN CIUPT - TJIULIEPUH.

[Tonsarue 00 anpaerugax Ha MpUMeEpe YKCyCHOTO anbaeruaa. OKUcieHue aabAeruaa B KUCIOTY.

OHOOCHOBHBIE TIPEICNIbHBIC KAPOOHOBBIE KUCIOTHI HAa MMPUMEPE YKCYCHOM KUCTOThI. Ee cBoiicTBa 1 mpuMeHneHue. CTeapuHoBasi KUCJIOTa
KaK MpeJCTaBUTENb )KUPHBIX KAPOOHOBBIX KUCTIOT.

Peakuuu sTepudukaiiy u NoHsATHE O CI0XKHBIX dupax. XKupsl Kak CI0KHbIE Y3(UPHI TIUIIEPUHA U JKUPHBIX KUCIIOT.

[Tonsarue 06 amuHOKucI0TaX. Peakiyu nonukonaeHcanuu. benku, ux cTpoeHue U OMoJIOru4eckast poJib.

[Tonsitue 06 yrneBogax. ['moko3a, ee cBoicTBa U 3HaYeHUEe. Kpaxmai u 1iesuiono3a (B CpaBHEHUH ), UX OMOJIOTHYecKast POJIb.

JlemoHcTpamu. Mojaenu MOJIEKyJl MeTaHa U APYTHUX yrIeBOAOPOI0B. B3auMoeiicTBue aTiiieHa ¢ OpoMHOM BOJION M pacTBOPOM
nepmanradara kanus. OOpasibl ATaHoja U raulepuHa. KauecTBeHHas peakiiis Ha MHOTOATOMHBIE criupThl. [lony4yenue ykcycHo-
sTuoBoro ddupa. OmbuIeHHe Kupa. B3anMoeicTBre TIIFOKO3bI C aMMUAYHBIM PACTBOPOM OKcua cepedpa. KauecTBeHHas peakuus Ha
Kpaxmai. JlokazatenbcTBO HamMuws (PyHKITMOHAIBHBIX TPYIIN B pACTBOpPaX aMUHOKHUCIIOT. ['opeHre OenKoB (MIepCTH WM ITUYbUX TIEPHEB).



[IBeTHBIC peakiuu OEIKOB.
JlabopaTtophbie onbIThL. 14. VI3roTOBICHHE MOJIENEH MOJIEKYJT YTIiIeBo0poAoB. 15. CroiicTBa riuiiepuHa. 16. BzanmoaelicTBre rmroKo3b
¢ ruapokcuaom meau (11) 6e3 HarpeBanus u npu HarpeBanuu. 17. BzaumopeicTBue kpaxmaia ¢ HoI0M.

Tema 4 OGo01IeHNe 3HAHMI 10 XMMHH 32 KYPC OCHOBHOI IIKOJIBI (6 4 )

du3nuecKuii CMbICI TOPSAJKOBOrO HOMEPA NEMEHTA B IEPUOANUYECKON cucTeMe XuMHUueckux aiaemeHToB 1. . MeneneeBa, HoMepoB
[EPUOJA U TPYNIIbI. 3AKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB U UX COCAUHEHUH B IEPHOJAX U IPYIIIAX B CBETE NIPEACTaBICHUMN O
CTPOEHUHU aTOMOB 3JIEMEHTOB. 3HaUYEHNE NIEPUONYECKOTO 3aKOHA.

THUnbl XUMUYECKHUX CBA3EH M TUIBI KPUCTAINIMYECKHUX PEIIETOK. B3aMMOCBA3b CTPOEHUS U CBOMCTB BEILIECTB.

Knaccudukanus XuMU4ecKruX peakiuil o pa3IuyHbIM IPU3HAKAM (YHUCIIO U COCTaB PEArupyrolnuX U 00pa3yroMMXCcs BEIIECTB; TEMIOBON
3¢ (peKT; NCII0JI30BAHNE KaTaIN3aTOpa; HAIPaBJICHNUE; N3MEHEHNUE CTENIEHEW OKUCIIEHHUS aTOMOB).

ITpocTele u cioxHbIE BemecTBa. MeTaimisl 1 HeMeTasuibl. ['eHeTnyeckue paapl MeTauia, HeMeTaula U IepexoqHoro Merauia. OKCUabl
(ocHOBHBIE, aM(pOTEPHBIE U KUCIOTHBIE), TUAPOKCH IBI (OCHOBaHUs, aM(POTEpHbIE TUAPOKCHUIBI U KUCIIOThI) U COJIM: COCTaB, Kilaccu(ukanus
1 00IMe XMMUYECKUE CBOMCTBA B CBETE TEOPHUH SJIEKTPOJIUTUYECKON AUCCOLMALIMY U MPEACTABICHHI O IPOLIECCaX OKUCIEHUS -
BOCCTaHOBJICHHUS.



TeMarnueckoe IaHUPOBAHUE 110 XUMUU, 9 KI1ace
(24 B Henemo, Bcero 684, U3 HUX 2 4 — pe3epBHOE BpEeMs)

Ne Ha3Banune Tembl Bcero N3 Hux
4acoB
[IpakTnueckue paboTh KonTponbHbie paboThl

. Beenenune. O0mas 7 KonTponbnas padora Nel
XapaKTePUCTUKA XUMUYECKUX o teMe «BBenenue»
AJIEMEHTOB

1| Tema Nel. Metanbl 19 Ilpakmuueckan pavoma Ne 1. «OcymiecTBICHUE ETTOYKH XUMUYECKUX Kontposbnas padora Ne 2

MPEBPALLICHUI» 1o Teme «MeTajuib»
Ilpakmuueckasa paooma Ne 2. «IlonydeHue u CBOICTBA COCTUHEHUI
METaJIOBY
Ilpakmuueckasa padoma Ne3 «DKcriepUMEHTAIbHBIC 3aa41 110
pacro3HaBaHUIO U MOJIYYEHUIO BELLIECTBY
1! Tema No2. «<Hemeraiuie» 25 Ilpakmuueckasa paboma Ne 4: «IKCiepUMEHTAIIbHBIC 33/1a4U 110 TEME Kontponbnas padora Ne 3
«[Toarpymma Kuciaopoaa. o TeMe «Hemeramnbn»
Ilpakmuueckasa paboma Ne 5: « JKciepuUMEHTAIIbHBIE 3a/1a4H 110 TEME
«Iloarpynimel a30Ta 1 yriepojaa ».
Ilpakmuueckasa paboma Ne 6: «Ilomydaenne, coOupanue 1 pacrio3HaBaHUE
ra3oBy».

v Tema Ne3. «Opranudeckue 9
BEILECTBA»

\ Tema Ne 4. «O600111eHNe 3HAHUI 6 HTorosast KOHTPOJIbHAS
M0 XUMHH 32 KypC OCHOBHOM pabota Ne 4 3a kypc
HIKOJTBI» OCHOBHOM IIKOJIBI

Vi PesepBHOE Bpemsi. 2

Hroro

68




KanennapHo-remaruueckuii miaH (684)

No Tema ypoka Kou-Bo Hara
ypoka 4acoB
[Lnan dakT
Beenenue. O0mas XapakTepuCTUKA XMMHUYECKHX 3JIEMEHTOB (7 yacoB)
1 BBOJIHBII MTHCTPYKTaX IO TEXHUKE OE€30MMACHOCTH. 1
XapakTepUCTUKAa XUMUYECKOT0 3JIEMEHTA HA OCHOBAHHUHM €r0 MoJIoKeHUs B [lepnoanueckon
cucteme 1. 1. Menaeneena.
2 XapakTepucTuKa XUMHUYECKOT0 3JIEMEHTA MO KUCJIOTHO-OCHOBHBIM CBOMCTBaM 0Opa3zyeMbIiX UM | 1
COCIMHEHUM.
3 AM@oTepHbIE OKCHUJIBI U TUJIPOKCHUJIBI. 1
4 [lepuonnuecknii 3akoH u lleproauyeckas cucrema xumudeckux 3seMenToB JI.M. Menneneesa | 1
5 CBoiicTBa OKCHUJIOB, KUCJIOT, OCHOBaHUM, cojieil B ceetre T/ u OBP. 1
6 O600u1IeHNe U crucTeMaTh3alys 3HaHUui 1o «BBeieHno» 1
7 Koumpononas paboma Nel nio teme «BBenenue» 1
Tema 1. «MeTa/LiIbD» (19 yacoB).
1(8) ITomosxenne metayios B [1.C.X.D. JI. . MeneneeBa 1 CTpOSHUE X aTOMOB. 1
2 (9) dusnueckue cpoiicTBa. CriaBbl. 1
3(10) | Xumuueckue CBOMCTBA METAJIOB 1
4 (11) | IlomyyeHue METALIOB. 1
5(12) | Koppo3sust MeTamuioB 1
6 (13) | IllemouHbie MeTAIbI 1
7 (14) | CoenuHeHus MIETOYHBIX METAIIIIOB 1
8 (15) | bepumnmii, MarHuii U MEA0YHO3EMEIBHBIE METAJIIbI 1
9 (16) | CoemuHeHust OCPUILINS, MATHUS M MIEIOYHO3EMEIbHBIX MCTAJLIOB. 1
10 (17) | AnromuHwMiA 1
11 (18) | CoenuiHEeHUs ATOMUHMSI 1
12 (19) | BeimonHeHne yrpaKHEHHIA, PEIICHNE 3a1a4. 1
13 (20) | XKeneso. 1




14 (21) | CoequHeHHS Kene3a 1
15 (22) | Ilpakmuueckas paboma Ne 1. «OcyniecTBICHHE IIEMOYKH XUMHUECKUX MTPEBPAICHUI 1
16 (23) | Ilpakmuueckas paboma Ne 2. «IlonydeHne U CBOMCTBA COCTUHCHUN METAJIOBY 1
17(24) | lpakmuueckan paboma Ne3 « DKCTICpUMEHTAIBHBIC 3a/1a4H 110 PACIIO3HABAHUIO M MOJIyYCHHUIO | 1
BCIICCTB»
18(25) | «O0o006IeH e ¥ cHCTeMAaTH3aIUs 3HAHUH 10 TeMe «MeTallIbhy 1
19(26) | Koumponavnas paboma Ne 2 nio teme «MeTaiibD 1
Tema 2. «HemeTaiby (25 yacoB).
1(27) | HemeTayuibl: aTOMBI M IPOCTHIC BEIIECTBRA. 1
2 (28) | XuMHUYECKHE PIIEMEHTHI B KJIIETKAX JKUBBIX OPraHM3MOB. 1
3(29) | Bomopop. 1
4 (30) | T'ajmorensi. 1
5(31) | CoenuHeHus rajorcHOB. 1
6(32) | Ilonydenue rajsoreHoB. buosorndyeckoe 3HaUCHUE U IPUMEHCHHE TaJIOTCHOB M UX 1
COCIMHEHUM.
7 (33) | BeimosiHeHue ynpakHEHUH, pellicHHE 3a/ay. 1
8 (34) | Kucnopon. 1
9 (35) | Cepa. 1
10(36) | CoenuHeHMS CEpBHl. 1
11(37) | Ilpakmuueckas paboma Ne 4. « JxcnepuMeHTaIbHbBIC 3a1a4n 1o TeMe «[loarpymnmna 1
KHCIIOPOJIa.
12 (38) | Azor. 1
13 (39) | AMMuaxk. 1
14(40) | Conu aMMOHwUsI. 1
15 (41) | KucmopoaHbie COSAMHEHHS a30Ta. 1
16 (42) | dochop u ero coeTUMHEHUSI. 1
17 (43) | Beimonnenue ynpaxkHeHuid. Pemenue 3amau. 1
18 (44) | Yruepon. 1
19(45) | KucmopoaHbie COeAMHEHUS YIIepOIa. 1
20(46) | KpemHuii. 1




21 (47) | CumkaTHas MPOMBIIIIICHHOCTb. 1
22 (48) | Ilpaxmuueckasn paboma Ne 5. « IKcriepUMEHTANIbHBIC 331a4uH 110 TeMe «[loarpymisr a3oTa u 1
yrIepoaa ».
23 (49) | Ilpakxmuueckas paboma Ne 6: «Ilony4yeHue, coOMpaHue ¥ paclio3HaBaHUE T'a30By. 1
24 (50) | O6oOmEeH e U cucTeMaTU3alKs 3HaHui 110 TeMe «HeMeramisny 1
25(51) | Konmponvuasa paboma Ne 3 no teme «Hemeramby 1
Tema 3. «Oprannyeckue BelecTBa» (9 yacoB)
1(52) | [Ipeamer opraHMYECKON XUMHUU. 1
2 (53) | IlpenenbHbIC YIIIEBOIOPO/IBI. 1
3 (54) | HempenenbHble YIIEBOIOPOIbI. ITHIICH. 1
4 (53) | CrupTsl. 1
5(56) | IIpenenbHbIC OAHOOCHOBHBIC KAPOOHOBBIC KHCIIOTHI. 1
6(57) | Cnoxuble 3¢upsl. Kupsbl. 1
7 (58) | AMHHOKHUCIIOTHI M OCJIKH. 1
8(59) | YrueBoapl. 1
9 (60) | IMoaumepsl. 1
Tema 4. «O0001IeHNE 3HAHUI 110 XUMMH 32 KYPC OCHOBHOM HIKOJIbD» (6 yacos)
1(61) | ITepuommueckwuii 3akoH u [leprogmueckas cucteMa XuMHIeCcKux deMeHToB J.1.Menneneepa | 1
B CBETE YUCHHS O CTPOCHUH aToMa
2(62) | CtpoeHue BemecTBa. Buabl XUMUYSCKUX CBSI3€H M THUITBI KPUCTALTMYCCKUX PEIIETOK. 1
3(63) Knaccudukaiys XuMU4eCKUX peakiuil o pa3IudHbIM MIPU3HAKAM. 1
4 (64) | IIpocThle u CIOXKHBIC BelllecTBa. MeTaibl 1 HEMETAIUIbI, UX TCHETUYECKHUE PSI/IBL. 1
5(65) | Kmaccel xumndeckux coenunenuii B ceere TOJ] u OBP. 2
6(66) | Hmozosas konmponvnas padoma Ne 4 3a Kypc OCHOBHOM IIIKOJIBI 1
7-8 Peseps 2

(67-68)




TpeGoBanusi K yPOBHIO NOATOTOBKH BbIIYCKHUKOB
CobarogaTh npaBuJia:
— TEXHUKU 0€30MaCHOCTH MpU 0OpaIIEeHUU C XUMUUYECKOU MOCyI0M U
71abopaTOpHBIM 000pyAOBaHUEM (MPOOUPKAMU, XUMUUYECKUMU CTaKaHAMH,
BOPOHKOM, 1a00paTOPHBIM IITATUBOM, CIIMPTOBKOM); paCTBOpaMU KHUCIIOT, LIEI0YEH,
HETalIeHON U3BECThIO, BOJOPOIOM, METAHOM, OEH3MHOM, STOXUMHUKATAMH,
MUHEPaJTbHBIMH YAOOPEHUSIMU;
— JIMYHOTO TIOBEJICHMSI, CIIOCOOCTBYIOIIETO 3aIUTE OKPYXKAIOMIEH CPEeIbI OT
3arpsi3HCHMS,;
— OKa3aHWs IMOMOIIX MTOCTPAIABIINM OT HEYMEJIOTO OOpaIeHus C BEIIECTBAMM.
IIpoBoauTh:
— HarpeBaHue, OTCTanBaHUE, GUIBTPOBAHUEC U BHITIAPUBAHNUC;
— OIIBITHI 10 MOJIYYCHHUIO ¥ COOMPAHHUIO KUCIIOpoa, okcuaa yriaepoaa (1V),
BOJIOPO/IA;
— pacrio3HaBaHHUe KUCIOPO/a, BOJOPO/a, YTIAECKUCIIOTO ra3a, paCTBOPOB KUCIIOT U
niesI04en, XJa0pua-, cyibdar- u KapOOHAT-HOHOB;
— wm3roToBieHue Mozeneit mosekyn Bemects (H20, CO,, HC1, CHa4, CoHg, C2Ha,
Csz, CH3OH, CszOH, CH3COOH);
— BBIYMCJICHUS: a) MACCOBOM JIOJIM XMMHUYECKOTO AJIEMEHTa 1Mo (hOpMyJIe BEIIECTRa,
0) xoyiMuecTBa' BelIeCcTBa (MacChl) MO KOJIMUECTBY BEIIECTBA (Macce) OJTHOTO U3
BCTYNUBIIUX B PEAKITUIO WU MOJYyYECHHBIX BEIIECTB, B) MAaCCOBOM JOU
PacTBOPEHHOTO BEIIIECTBA.
Ha3zbiBaTh:
— XUMHYECKHUH 3JIEMEHT IO €r0 CUMBOJLY;
— BEIIEeCTBA 10 UX XUMHUYECKHM (POpMYyIIaMm;
— CBOWMCTBA HEOPTAHMYECKUX U OPTaHUYECKHUX BEIECTB;
— (YHKIIMOHAJIbHBIE TPYMITBI OPTaHUYECKUX BEIIECTB;
— TMPU3HAKYU U YCIOBUS OCYIIECTBICHUS XUMUUYECKUX PEAKITH;
— (akTophl, BIAUSIONIME HA CKOPOCTh XUMUYECKOMN PeaKIny;
— TUTBI XUMUYECKUX PEaKITHi;
— OMOJIOTHYECKU Ba)KHBIE OPTAHUYECKUE COSTUHEHUS (YTIAEBOIBI, KHUPbI, OCTKH).
Onpenensitb:
— MPOCTHIC U CIOKHBIC BEIICCTRA,;
— MPUHAUICKHOCTD BEIIECTB K OMPEACIICHHOMY KJIaccy;
— BQJICHTHOCTH U (WJTH) CTETICHb OKUCJICHHUS XUMHUYECKUX JICMEHTOB B OMHAPHBIX
COCTMHCHHUSX;
— BWJI XUMHUYECKOH CBS3M MEKTy aTOMAaMH B TUITUYHBIX CIIyJasX: a) MIETOYHOM
MeTajul — TrajoreH, 0) BOAOPO — TUITMYHBIC HEMETAILIBI, B) B MOJICKYJIaX MPOCTHIX
BEIIECTB;
— THN XUMHAYECKON PEaKIIMU: a) TI0 YUCITY U COCTaBY UCXO/JHBIX BEIIECTB U
MIPOYKTOB PEaKInu, 0) Mo XapakTepy TerioBoro 3¢ dexTa, B) M0 U3MEHEHHUIO
CTETICHEH OKUCIICHHS] XUMUYECKHUX JIEMEHTOB.
CocrTaBiasiTh:
— (opMyITbI HEOPTAHNUYECKUX COSAMHEHUH (110 BaJICHTHOCTH XUMHUYECKHIX
AJIIEMEHTOB WJIM CTENIEHU OKUCIICHHUS);
— MOJIEKYJISIpHbBIE, CTPYKTYpHbIE (DOPMYJIbI OPraHUYECKUX BEILECTB;



— CXEMBbI pacnpeiesiCHUs JIEKTPOHOB B aTOMaX XUMHUYECKUX AJIEMEHTOB C
nopsAKoBbIMU HOMepamu 1—20;

— YpaBHEHUA XUMHUYECKUX PEAKIIUN pA3TUUHbBIX THIIOB;

— YpaBHEHUS JICKTPOJIUTAYECKON TUCCOLIMALIMM KUCIIOT, OCHOBAHUH, COJIEH;

— TIOJIHBIE U COKpAIlleHHbIC HOHHbIE YpaBHEHHUS peaKIuii oOMeHa.
Xapakrepus3oBarh:

— Ka4e€CTBEHHBIN U KOJMYESCTBEHHBIA COCTAaB BEIECTBA;

— XUMUYECKHUE IJIEMEHThI MaJIbIX IEPUOIOB, a TAKKE KAIHKM U KadbLHUMA MO
MOJIOKEHUIO B iepuoandeckon cucreme . 1. MeneneeBa u CTpOCHUIO UX ATOMOB;
— CBOMCTBA BBICIIMX OKCUIOB 3JIEMEHTOB C NOPSAKOBBIMA HOMepamu 1—20, a
TaKXe€ COOTBETCTBYIOIINX UM KHUCIIOT U OCHOBAHUIA;

— XMMHUYECKHUE CBOICTBA OPTaHUYECKUX U HEOPTAHUYECKHUX BEIIECTB;

— XMMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl KaK CIECTBUE
IIPOM3BOJICTBEHHBIX MPOIIECCOB (HAa MPUMEPE MPOU3BOACTBA CEPHOM KUCIIOTHI) U
HETPaBWJILHOTO UCIIOJIb30BaHHUS BEIIECTB B OBITY, CEILCKOM XO3SMCTBE;

— CHOCOOBI 3aIIUTHl OKPY>KAIOIIECH Cpe/ibl OT 3arpsI3HCHMUIA;

— CTPOCHHE U 00IIe CBOMCTBA METAILIIOB;

— CBSI3b MEXK]ly COCTaBOM, CTPOCHHEM, CBOMCTBAMHU BEILIECTB U UX MPUMEHCHUEM;
— 00J1aCTH MPAKTUIECKOT0 MPUMEHEHHUSI MOJUATUIICHA, METAINTHYECKUX CIIABOB
(4yryH, CTallb, TIOPATFOMUHUI), CHIIMKATHBIX MaTEPUAIOB (CTEKJIO, IIEMEHT);

— CBOWiCTBa M (PU3HOIOTHYECKOE IEHCTBUE HA OpraHu3M okcuaa yriaepona (11),
aMMMaKa, XJjopa, 030Ha, PTYTH, STUIIOBOTO CIUPTA, OCH3UHA;

— COCTAaB U MIPUMEHEHUE BEIIECTB: MUILEBOM CO/IbI, MEAHOTO Kynopoca, oaa
(ciupTOBOM pacTBOP), TNIFOKO3BI, CaXapo3bl, Kpaxmaja U KJIeTYaTKH;

— KPYTrOBOPOTHI YIIIEpOa, KUCIOPO/ia, a30Ta B MpUpoie 3eMIH (M0 cXeMam).
OO0BbACHATH:

— (UBUYECKHUI CMBICII ITOPSAIKOBOTO (ATOMHOT0) HOMEpa XMMUYIECKOTO DJIEMEHTA,
HOMEPOB TPYIINbI U IEPUOAA, K KOTOPHIM OH MPUHAJICKUT B MEPUOIUICCKOU
cucteme /1. . Menneneena;

— 3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHYECKUX IJIEMEHTOB MaJIbIX TIEPHOJIOB
Y TJIaBHBIX MOJATPYIIL;

— TIPUYMHBI CXOJICTBA U PA3JIMYMS B CTPOCHUU aTOMOB XUMHYECKUX JIEMEHTOB
OJIHOTO MEPHOJIa ¥ OAHOU IITABHOW MOATPYIIIBI ITepuoandeckor cucremsl /. 1.
Mengeneena;

— MPUYUHBI MHOTOOOpa3us BELIECTB;

— CYIIHOCTH MPOIECCOB OKUCIICHUSI U BOCCTAHOBJICHUS;

— YCJIOBUSI TOPEHUS U CTIOCOOBI €0 MPEKPAILCHHUS;

— CYIIHOCTb PeaKIui HOHHOTO OOMEHa;

— 3aBHCHUMOCTH CBOMCTB BEIICCTB OT BHJa XUMHUYCCKOMN CBSI3H.

IlepeyeHb XMMHYECKHUX 3JIEMEHTOB, BelIeCTB U X CBOMCTB, BKJIKYEHHBIX B
TPe0OBaHUSA K YPOBHIO MOJAT0TOBKH BHINNYCKHUKOB
XUAMUYECKHUE DJIEMEHTHI;

H, He, Li, Be, B, C, N, O, F, Ne, Na, Mg, Al, Si, P, S, CI, AT, K, Ca, Fe, Cu, Ag, Zn.

IIpocTeie BemecTa



Hemeramnmner:

BOJIOPO/I (B3aUMOCHCTBHE C KUCIOpo10M, okcuioM Meau (1)), monyuenue B
1abopaTopuu NP B3aUMOJIEHCTBUU IIMHKA (Keje3a) C COJISTHON KUCIOTOM;
KHUCIIOPOJI (B3aUMOJIEICTBUE C BOJAOPOJIOM, cepol, pochopoM, MarHuem, MeJibio,
KEJIe30M, METAaHOM ), TIOJIyYeHHE U3 TIEPOKCH/Ia BOJOPOa U IepMaHraHaTa Kajus,
AJITOTPOIIHS;

cepa (B3aMMOJICICTBUE C KUCTOPOJOM, ITMHKOM, >KEJIE30M U MarHueM);

yraepo1 (LTOTPOIHS, B3aMMOICHCTBHE C KHCIOPOJIOM C 00pa3oBaHUEM OKCHIIOB
yriepoaa (I1) u (IV)), BocctaHoBiIEeHHE MeIU YTIIEM U BOAOPOAOM U3 OKCHIA MEAN

().

Meranibl:

HaTpUM, KU, KadblUi (B3aUMOJICUCTBUE C CEPOIl U BOJIOM);

MarHui 1 alfOMUHUN (B3aUMOJIEHCTBUE C CEPOM, COJITHON KUCIIOTOM); -
KeJe30, IIMHK (B3aUMOJICHCTBUE C CEPOM, COJITHON KUCIIOTOM, pacCTBOPAMH COJIEH
CUCIZ, CUSO4)

CrnosxHble BelecTBa

Oxcuasl HemeTanioB: SO, SO3, P20s, CO,, Si0, (oTHOLIECHHE K BOJE, IIEI0YaM).
Oxcuasr meTaiuioB: Na,0, MgO, Ca0, A1,03, Fe;,03, CuO (oTHOIICHNE K BOJE,
KHCJIOTaM).

OcuoBanust: NaOH, KOH, Ca(OH), (B3auMoieiicTBHE ¢ KUCIOTaMH, C OKCHIAMH
HemetaiioB); Cu(OH),, Fe(OH)s (B3aumoeiicTBIE ¢ KUCIIOTAMH, PA3JIOKCHHE MTPH
HarpeBaHuM).

Awmdorepnbie ruapokcusi: Zn(OH),, A1(OH); (B3aumoeiicTBre ¢ pacTBOpaMu
KHUCJIOT U ILIEJI0YEH, pa3iokKEeHUE IPU HarpeBaHUN ).

Kucnoter: HC1, H,S04 (oTHOIIIEHHE K MHIUKATOPaM, B3aUMOJIEUCTBHE C HEKOTOPHIMU
METaJlIaMH, OCHOBHBIMHU OKCHJaMH, ocHOBaHUsIMH, coyisiMu — CaCO03, BaCly,
AgNO3).

Conu: xJmopuasl, HUTpaThl, cyabdartsl, cynbduasl xenesa (1), menu (1), bocdatsr;
XUMHUYCCKHE PEaKIINU 3aMEICHUS U HOHHOTO OOMEHa.

Peakiiun oKuCICHUS-BOCCTAHOBJICHUS: METAILI + HEMETAJUI, METAJII + KUCJIOTAa,
MeTaJul + COJIb, BOAOPOA + OKCHI METaJa.

OpraHuueckue BeIlecTBa

[IpenenbHbBIE YIIEBOIOPOIBI: METaH (TOpEHUE, B3aMMOICHCTBUE C XJI0pOoM — |
CTaJusl peaKiuu), 3Tad (TOpeHue).

HenpenenbHbIe yrIeBOIOPOIBI: 3THIICH (TOPEHHUE, B3aUMOCHCTBHE C BOJIOPOJIOM,
OpoMOM, TTOTMMEPHU3AIIUs ATUJICHA); alleTUIICH (TOPEHHE).

CroupThl: METaHOJ, 3 TaHOJ (TOPEHHE).

Kap6oHOBBIE KHCIIOTHI: YKCYCHAsI KHCJIOTa (XUMUYECKHE CBOMCTBA KaK AJIEKTPOJINTA,
peakuust dTepuduKaIim).

buonornyecku BaKHbIE BEIIECTBA: YTIACBOIBI, KUPHI, OCITKH.



®opMbI 1 METOABI KOHTPOJIS.
B Teuenue roja A0MKHO OBITH BBITIOJIHEHO:
- KOHTPOJIbHBIX paboT — 4;
- MPaKTUYECKuX padoT —b.
Kpurepuu 1 HOpMBbI OLIEHKH 3HAHUI 00y4aIOIIUXCH

1. Onenka ycTHOro OTBETA.

OtMeTKa «5»:
- OTBET MOJIHBIM U IIPaBUJIbHBIA HA OCHOBAHUY U3YUYEHHBIX TEOPHU;
- Marepuai U3J10KEH B ONPEIEICHHON JIOTUYECKON MOCIIEI0BATEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSITEIbHBIM.

OtBeT «4»;
- OTBET MOJIHbIN U MPAaBWJIbHBIA HA CHOBAaHUHU U3YUYECHHBIX TEOPUI;
- Marepuai U3JI0KEH B ONpe/IeICHHOM JJOTUYECKON MOCIIeIOBATEILHOCTH, TIPH 3TOM
JOMYIIEHBI IBE-TPU HECYIIIECTBEHHBIE OIUOKH, UCTIPABIIEHHBIE 110 TPEOOBAHUIO
YUUTEIIS.

OtMmeTka «3»:
- OTBET MOJIHBIM, HO TIPH 3TOM JIOIYIICHA CYIIICCTBEHHAS OMMOKA WA OTBET
HEIIOJIHBIN, HECBSI3HBIN.

OtmeTka «2»:
- TIpU OTBETE OOHAPYKEHO HETIOHWMMAHHE YUYAIIUMCS OCHOBHOTO COICPIKAHUS
y4eOHOTO MaTepHuaia Wi JOMYIICHBI CYIIeCTBEHHBIC OMMMOKH, KOTOPHIC yUaIIHHCS
HE MOYKET UCIIPABUTH MPU HABOSIINX BOIIPOCAX YUUTENS, OTCYTCTBHE OTBETA.

2. OneHKa YIKCNIEPUMEHTAJIbHBIX YMEHUIA.

- O11eHKa CTaBUTCS HA OCHOBAaHWH HAOJIOICHUS 32 YYAITUMUCS U TUCbMEHHOTO
otuera 3a pabotry. OTMeTKa «5»:
- paboTa BBHITIOJIHEHA MTOJIHOCTHIO M PABUIILHO, CJIeJaHbl IPaBUIIbHBIC HAOIIOICHNUS
Y BBIBOJIBI;
- DKCIEPUMEHT OCYIIECTBIIEH TI0 IUIaHy C YYETOM TEXHUKHU 0€30MaCHOCTH U MPaBUII
paboTHhI C BelecTBAaMHU U 000PYI0BAHHUEM;
- TIPOSIBJICHBI OPTAaHU3AIMOHHO - TPYIOBBIE YMEHHSI, TOICPIKUBAIOTCS YHCTOTA
pabouero Mecta U opsAJI0K (Ha CTOJIe, SKOHOMHO UCIOJIb3YIOTCSl PEAKTUBBI).

OtmeTtka «4»:
- paboTa BEITIOJIHEHA MTPaBUJILHO, CICIaHbl IPABUILHBIC HAOTIOACHUS U BBIBOJIBI, HO
IIPY 3TOM DKCIIEPUMEHT IIPOBEJICH HE MOJTHOCTHIO WIIH JOIMYIIICHBI HECYIIICCTBEHHBIC
OIMOKHU B pabOTe C BEHIECTBAMHU U 000PY/I0BAaHUEM.

OtMmeTtka «3»:
- paboTa BBHITIOJIHEHA MTPABUIILHO HE MEHEE YeM HAIlOJIOBUHY WM JIOMYIIeHA
CYIIIECTBEHHAs OIITMOKA B X0JI€ IKCIIEPUMEHTA B OOBSICHEHIH, B 0()OPMIICHUH
paboTHI, B COOJFOJCHUHU MPABUJI TEXHUKH O€30IMaCHOCTH Ha paboTe ¢ BEIIECTBAMH H
0o0opyZ0BaHUEM, KOTOpPAsi UCTIPABIISIECTCS MO TPEOOBAHUIO YIUTEIIS.

OtMeTKa «2»:
- JomyIIeHkl 1Be (U O60Jee) CyIecTBEHHbIE OIMMOKH B XOJE: IKCIEPUMEHTA, B
0o0bsiICHEHNH, B 0(DOPMIICHUU PA0OThI, B COOIIOICHUM MPABUII TEXHUKH O€3-



OIMACHOCTH MPH padoTe ¢ BEIIECTBAMU U 000PYI0BAHUEM, KOTOpBIE YUaIIHiics He
MO>KET UCTIPABUTH JIAXKE MO TPEOOBAHUIO YUUTEIIS;
- paboTa He BBINOJHEHA, Y y4Yalllerocsl OTCYTCTBYET SKCIEPUMEHTAIbHBIC YMEHHUS.

3. OuneHka yMeHUil peliaTh pacyeTHbIe 3aJa4M.

OtmeTKa «5»:

- B JIOTUYECKOM PACCYXICHUU U PEIICHUN HET OIMMOOK, 3aj7ada pernieHa
paIMoOHAIBEHBIM CIIOCOO0M;

OtMmeTka «4»:

- B JIOTMYECKOM PACCYKIACHUU U PEUICHUS HET CYIIECTBEHHBIX OLIMOOK, HO 3a/1aua
perIeHa HepalmoHAIBHBIM CITOCOO0M, WM JOIYIIICHO He 0oJiee ABYX
HECYIIECTBEHHBIX OLINOOK.

OtmeTtka «3»:

- B JIOTUYECKOM PaCCY>KJI€HUHU HET CYIECTBEHHBIX OLINOOK, HO JOIYyIIeHa
CYIIIECTBEHHAs OITMOKA B MAaTEMAaTUYECKUX pacueTax.
OtmeTKa «2»:
- UIMEETCsI CYIIECTBEHHBIE OIMOKU B IOTUYECKOM PACCYXKJECHUHU U B PEILICHUU.
- OTCYTCTBHE OTBETA Ha 3a/IaHUE.
4. OneHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OtmeTka «5»:
- OTBET MOJIHBIM U MPaBUJIbHBINA, BO3MOXKHA HECYIIIECTBEHHAs OIIMOKA.

OtmeTka «4»:

- OTBET HEMOJIHBIA UK JOMYIIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIINOOK.

OtmeTtka «3»:

- paboTa BBINIOJIHEHA HE MEHEE UeM HaIoJIOBUHY, IOMYIIIEHA OJIHA CYIIECTBEHHAsI
omuOKa U TIPU ITOM JIBE-TPHU HECYIIIECTBEHHBIEC.

OtmeTKa «2»:

- paboTa BHITIOJIHEHA MEHBIIIE YEeM HATOJOBUHY UJTU COJIEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIIHOOK.

- paboTa He BBINOJIHEHA.

[Tpu olieHKE BHIMOTHEHUSI TMCBMEHHOW KOHTPOJIbHON pab0OThl HEOOXOIUMO
YYUTHIBATh TPEOOBAHUS €IMHOTO OpPorpaduyecKoro pekuma.

5. OueHka TecToBbIX padoT.

TecTsl, cocToAIINE U3 TIATH BOMPOCOB MOYKHO MCITOIb30BaTh MOCJIEC U3YUCHUS
Kaxaoro matepuania (ypoka). Tect uz 10—15 BonpocoB ucnonb3yercs st
nepuoanyeckoro Koutpodisi. Tect uz 20—30 BonpocoB HEOOXOIMMO UCIOJIb30BaTh
JIJISl U'TOTOBOTO KOHTPOJIS.

[Ipu oneHMBaHUU UCIIOIB3YETCS CIEAYIOIIas IIKaja; JJIsl TeCTa U3 MSATH BOIPOCOB
* HET OIIMOOK — OIIEHKA «5»; * OJIHA OIIMOKA - OIleHKa «4»;

* JIBC OIMMUOKHK — OIIEHKA «3»; * TPH OIMIHUOKH — OIIEHKA «2).

Jns trecta u3 30 BOpocoB:

» 25—30 npaBUIBLHBIX OTBETOB — OIICHKA «5»;

* 19—24 npaBUIBLHBIX OTBETOB — OIICHKA «4»;

* 13— 18 mpaBUIBLHBIX OTBETOB — OIICHKA «3»;

* MeHblIe 12 NMpaBUIbHBIX OTBETOB — OIIEHKA «2».

6. Ouenka pedepara.

Pedepar orieHnBaeTcs Mo CIEAYIOMINUM KPUTEPUSIM:



* coOmro/IeHe TpeOOBaHUM K €ero 0(pOPMIICHHIO;

* HEOOXOIMMOCTh U JOCTATOYHOCTD JJISI PACKPBITHS TEMbI PUBECHHON B TEKCTE
pedepara nuadopmanuu;

* YMEHHE 00YyJaroIierocsi CBOOOTHO U3JIaraTb OCHOBHEIC HJIEH, OTPAKEHHBIC B
pedepare;

O06ocHoBanue BrIOOpa YMK 1uis1 peanu3anum padoueil yueOHOi# nporpamMmel.

ABTOPCKOM IIpOrpaMMe COOTBETCTBYET YUEOHUK: «XUMHUS 9 KI1accy
O.C.I'abpuensu - pekoMeH10BaHO MUHHUCTEpCTBOM 00pa3oBaHus U Hayku PO / 10-e
u3aanue, nepepadborannoe — M.: IIpoda, 2011.

JlaHHbI y4eOHO-METOIUYECKHN KOMIUIEKT, 00ECIICUMBAIOIIUN peaTn3aIuio
IPOrpaMMBI - 3TO IIEJIOCTHAsA CUCTEMA, B €€ COCTaB BXOJAT yuyeOHasl mporpamMmma u
YUEOHUK JJIs1 yYaIIuXCs.

VY4eOHMKHM JaHHOTO aBTOpa BKJIOYEHbI B DenepanbHblii IepevyeHb
y4eOHUKOB, PEKOMEHJOBAHHBIX (IOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUS U
Hayku Poccuiickoii @eaepanny K UCIOJIb30BaHUIO B 00pa30BaTEIbHOM MPOLIECCE B
001e00pa3oBaTENbHBIX YUPEKACHUIX, HA TEKYIINI Y4EeOHBIN TO/I.

Pexomennyemas nuteparypa no yueOHON AUCHMIUIMHE MOAPa3eseTcs Ha
OCHOBHYIO U JJONOJHUTENbHYIO. [lepeyeHb OCHOBHOM JTUTEPATYPHI BKIFOYAET
U3JIaHus, COAEpKAHUE KOTOPhIX KOHKPETU3UPYET 3HAHUS 00y4aeMbIX 110 OCHOBHBIM
BOIIPOCAM, U3JIOKEHHBIM B IIPOIPaMMe.

JIOTIOTHUTENBHBIN CITMCOK COOTBETCTBYET PEKOMEHYEMBIM aBTOPOM
y4eOHOM TIPOrPaMMBI.

YueOHO-MeTOANUECKOE 00ecIeUyeHue:

V4eOHO-MeTOANYECKNIT KOMIUIEKT 10 XUMHUH 9 KJ1acca.

VYuebnuk O.C. IN'abpuensn, «Xumus» 9 knacc, M. «/lpoday, 2011 roxa.

Pabouas terpaas O.C. I'aGpuensu; A.B. fAmrykoa, « Xumus» 9 knacce, M. Jlpoda,
2011 rog.

a) JuTepaTypa sl y4aluxcs:

E.A. Epemun, H.E. Ky3pMenko «CripaBoYHUK MIKOJIbHUKA 0 XuMuH 8-11 knace, M,
«dpoda», 2010 r.

JLIO. Anmux6epoBa «3anumarenbHas xumus», M, « ACT — ITpeccy, 2009r.

Xumust. 9 kace: yueOHuK 1151 o01ieoOpaszoBarenbHbiX yupexaeruit/ O.C.
["abpuenss. - M.: [Ipoda, 2011.

[Ma6puensa O.C. Xumus. 9 knacc: padodas terpaap kK yueOnuky ["abpuensaa O.C. —
M.: Jlpoda, 2011.

0) iuTepaTypa AJisl yYUTeJIs:

[Nabpuensn O.C., Meroaudeckoe mocooue as yuuress. Xumus 8-9 kimacc. — M.
Hpoda, 2008.

O.C. I'abpuensu, N.I'. OctpoymoB «HactonpHas KHUra yautensy» Xumus 9 kiace,
M., «poda», 2010 r.



Xumus. 9 ki1.: KoHTposnbHbIE ¥ ipoBepouHbie paboThl K yueoHuky O. C. 'abpuensna
«Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yuiakosa u ap. — M.:
Hpoda, 2010.

[Mabpuensn O. C., Bocko6oiinukosa H. I1. Xumust B tectax, 3ajaadax,
ynpaxkHeHusx. 8— 9 ki, — M.: [Ipoda, 2010.

B) 3JIEKTPOHHbIE MMOCO0UA:

CD nucku «O0miast 1 HeOpraHu4ecKask XUMHUs,
Opranudeckasi XuMus»

«BupryanpHas mabopaTopus»

NuTepHeT-pecypcesr:
http://www.chem-astu.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.htmi

http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.narod.ru/inorg/element.html

MarepuajbHO-TeXHUYECKOE U HHPOPMALIMOHHO-TEXHIUYECKOe oOecreyeHue:
1. Cneumanv3upoBaHHbBIN KJIACC XUMHHU (JAOOPAHTCKAs, BHITSKHOM 1IKaQ,
CIIEUAIU3UPOBAHHBIE CTOJIBI, HEMEJIOBAs J0CKA).
2. CreHusr:
-«Ilepnonnueckas cucrema [I.11. MenaeneeBa»
-«Tabnuia pacTBOPUMOCTH
-«Knaccudukaiys HeOpraHM4eCK1uX BEIEeCTBY
-«OCHOBHBIE €IMHUIIBI U3MepeHus B cucteme CH»
-« IHAMKaTOpPB»
-«TexHuka 6€30MacHOCTI
-Habop nopTpeToB y4eHBIX-XUMHKOB
3. Xumuueckoe 000py/I0BaHUE U PEAKTUBHI.
4. IIpoTuBONOXKAapHAs CUTHAIM3ALIUS.
5. uTepakTBHOE 000PYI0BaHKE KOMITBIOTEPHOTO Kjlacca, MHTEPHET PECYPChI
nu CD nguckwn.



