MVYHULIUITAJIBHOE OBPA3OBAHMUE I'OPO/] KPACHOIAP
MVYHUIUITAJIBHOE ABTOHOMHOE OBUIEOBPA3OBATEJIbBHOE YUPEXIEHUE
MVYHUILIUITAJIBHOI'O OBPA3OBAHUS I'OPOJL KPACHOIAP
CPEJHSASA OBIIEOBPA3ZOBATEJIBHAS IIIKOJIA Ne 89
VWMEHU 'EHEPAJI-MAHOPA IIETPA UBAHOBUYA METAJIbHUKOBA

YTBEPXIEHO

pEIIeHUEM MeAaroruueckoro CoBeTa
ot 30.08.2022 roxa, mpotokoi Ne 1
[Ipeacenarens C.[. OBeukuna.

OBeukunHa
CeeTnaHa
OmuTpueBHa :

PABOYAS ITPOI'PAMMA

Ilo xumun

8-9 kiacc, ocHOBHOE 0011Iee 00pa3oBaHue
KomnaectBo yacos - 136

Yuurens: ConnoBuuikas Enena AnekcanaposHa, yauresab MbOY COIIT Ne§9

[Iporpamma paspaboTaHa B COOTBETCTBHH ¢ DenepaibHBIM TOCYAapCTBEHHBIM
o0pa3zoBaTeIbLHBIM CTAHIAPTOM OCHOBHOT'O O0IIIETO 00pa30BaHUs

¢ yuetoM OCHOBHOI 00pa3oBaTeIbHOM MTPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs
MAOY COIII No89, yTBEepKIAECHHOW pEHICHHWEM MEeJarorM4eckoro CoBeTa OT
30.08.2022r., npotokoin Nel; Paboueit nporpammel Bociiutanust MbOY COILI No§9,
YTBEPKJICHHOM pelieHueM rneaarorundeckoro coseta ot 30.08.2022r., mpotokon Nel.

c yuetoM YMK aBTOpCKOU MporpamMmbl M0 XUMHUU MPEIMETHON JMHUU Y4ECOHUKOB
non penakmueit O.C.I'abpuensu, N.I'.OctpoymoBoii C.A. CnaakoBa 8-9 kiaccel -
M.:IIpocsemienne,2019.



1. Ilnanupyembie pe3yJIbTAThI OCBOCHHA Y4eOHOI0 peaMera, Kypca.

Pabouas mporpamma Kypca XUMHUHM JUIsl OCHOBHOM IIKOJBbI pa3paboTaHa B COOTBETCTBUU C
®denepallbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAApTOM 00mero odpasoBanus. B Hel
TaK)K€ YUMTBHIBAIOTCS OCHOBHBIE HAeH M mojokeHus [Iporpammbl pa3Butus u (GOpMUPOBAHUS
YHHUBEPCAJIBHBIX YUEOHBIX ACHCTBUI TSI OCHOBHOT'O OOIIEro 00pa3oBaHMs.
B cooTBercTBUU € 3TUMU JOKYMEHTaMH 0Oydaroluecs J0HKHbBI OBIAJETh IpUEMaMH, CBI3aHHBIMU
C OMnpeCacCICHUCM TMOHSTHM: OrpaHU4YMBAaTh UX, OIIMCbIBATh, XapPaKTCPHU30BAThL U CPABHUBATL. Tak xak
XUMHUSI — Hayka OJKCIEpUMEHTalbHas, oOy4arouiyecssi JOJDKHBI  OBJAAECTh  TaKUMHU
MO3HABATEIILHBIMU ~ YYCOHBIMH  JCHCTBUSIMHU, KaK OJKCIEPUMEHT, HAONIOJCHUE, W3MEpPCHHE,
ONKCaHUe, MOJETUPOBaHUE, THIIOTE3a, BBIBOA. B mpoliecce u3ydeHus Kypca y OOydaroImIuxcs
MPOJODKAIOT (OPMUPOBATHCS YMEHHUS CTaBUTh BOMIPOCHI, OOBSICHATH, KIACCH(PHUIIMPOBATH,
CpPaBHHMBATh, ONPEACNATh HCTOYHMKM HH(OpManuu, MoiaydaTb W aHAIU3UPOBATh €€, TOTOBUTHh
UH(POPMALIMOHHBIA TPOIYKT, TPE3EHTOBAaTh €ro M BecTH Juckyccuio. CrenoBarenbHO,
JNESTENIbHOCTHBIA TOJAXOJ B HM3YYEHHU XHMUU CIHOCOOCTBYIOT JOCTHIXKEHHUIO JIMYHOCTHBIX,
MNPECAMCTHBIX U MCTAIIPECAMCTHBIX 06p330BaT€JIbHBIX PE3YyJIbTATOB.
B ocHOBY Kypca MOJI0KEHBI CIeIYIOIINE H/IeH:
¢ MAaTCpHAJIbHOC CAUHCTBO U B3aUMOCBS3b O6T)€KTOB " SABJICHUH IIPpUPOALI;
e Beaylias poJib TEOPETUUECKUX 3HAHUM JJii OOBACHEHHS M IPOTHO3MPOBAHUSA
XUMHWYCCKUX SIBJ'ICHI/II;'I, OLICHKHU UX HpaKTI/I‘{eCKOﬁ 3HAYUMOCTH,
® B3aUMOCBS3b KAUeCTBEHHOM M KOJMYECTBEHHOH CTOPOH XHMMHYECKUX OOBEKTOB
MaTepuaibHOrO MUPA;
® Pa3BUTHC XUMHYECKOHN HAayKHU U ITPOU3BOACTBO XUMHUYCCKUX BCIICCTB U MATCPUAJIOB JJIA
YIIOBJIETBOPEHHUST HACYIIHBIX IOTPEOHOCTEH YeloBeKa W OOINeCTBa, pEHICHUS
100aNbHBIX TPOOJIEM COBPEMEHHOCTH;
® TI'CHCTHUYCCKAA CBA3b MCKAY BCIICCTBAMMU.
OTH UJIeU PEATH3YIOTCSl B Kypce XMMUU OCHOBHOM IITKOJIBI MTYTEM TIOCTUKEHUS CICAYIOMUX 1eJIei:

. Dopmuposanue y yqamuxcsi XUMUUYECKOW KapTUHBI MHpA, KaK OpPraHMYECKOW YacTH €ro
LIEJIOCTHOW €CTECTBEHHO-HAYYHOU KapTHHBI.
. Pazeumue 1mo3HaBaTENbHBIX MHTEPECOB, MHTEIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH

yyalmxcs B MPOLEcce W3YYEHHUs] UMH XMMHUECKON Hayku W €€ BKJaJa B COBPEMEHHBIM Hay4dHO-
TEXHUYECKUH IMporpecc; GOpMHUPOBaHUE BAKHEHIINX JIOTHYECKUX OINEpaluil MBIIUICHUs (aHaIu3,
CUHTE3, 000O0IIeHHe, KOHKpEeTH3alus, CpaBHEHHWE U Jp.) B Ipollecce IO3HAHUS CHCTEMBbI
BaXHEHMILNX MMOHATHUH, 3aKOHOB U TEOPHI O COCTaBE, CTPOCHNUHU U CBOMCTBAX XUMUYECKUX BEIECTB.
. Bocnumanue y6ex1€HHOCTH B TOM, YTO NIPUMEHEHUE MOJYYEHHBIX 3HAHUM M yMEHUH IO
XUMHHU SIBJISIETCS OOBEKTHBHOM HEOO0XOAMMOCTBIO sl Oe3omacHOl palOoThl ¢ BellecTBaMH U
MaTepuaiaMy B ObITY M Ha IPOU3BO/ICTBE.

. Ilpoexmuposanue u peanuzayus  BBITYCKHUKAMH  OCHOBHOW  IIKOJBI  JIMYHOHN
00pa3oBaTeNbHOW  TPAEKTOPUH: BBHIOOp Tmpoduias OoOydeHHss B CTapuiel IIKOJe  WIH
npo¢eCCHOHATBLHOI0 00pa30BaTEIBHOIO YUPEKICHHS.

. Ognaoenue Kno4eevimu KOMnemeHyuAMu y4eOHO-TI03HaBaTEIbHBIMH,
UH(POPMALMOHHBIMHU, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMHU.

MGTOHH‘ICCKI/Ie 0COOEHHOCTH Kypca

[TpemnaraeMelii Kypc OTIMYACTCS OT JIPYTHUX KYPCOB XMMHH JIJIT OCHOBHOH IITKOJIBI, BKITFOUEHHBIX B
®DenepallbHbIHN MepeveHb yUeOHNKOB, HATUYHEM BaKHBIX METOIMYECKHX 0COOEHHOCTEIH.
1.Cooeprcanue u memoost usyuenus npeonazaemozo Kypca XumMuu Oas OCHOGHOU WIKOJIbl
omeeuarom cmpyKmypHo-0eameabHoCmHomMy nodxody. OHH pa3pabOTaHbl B COOTBETCTBHH C
TEOpHE MOATarmHOTO (OPMHUPOBAHKS YMCTBEHHBIX JCHCTBUN, MPEMIOKEHHOW OTECYECTBEHHBIM
ncuxonoroM I1. . TanpnepuHbiM, B KOTOPOIA BBLIETSETCS HECKOJIBKO ITAIOB.

Oman co30aHus OpueHmMuUpoBOYHOU OCHOBbI npedcmosiuei desmenvhocmu (OO/). Ydammecs
MONy4aroT WH(GOPMALIMIO O eI MPEICTOosIeH AeITeTbHOCTH U e€ MpeaAMeTe, y3HAIOT, KaKk U B



KaKOW IOCJIEA0BATENbHOCTH OHU JOJDKHBI BBIIOJIHATE OPUEHTALIMOHHBIE, HCIOJIHUTEIbCKUE U
KOHTPOJIbHBIE IEHCTBUS.

Bce nupaktuueckue enMHMLBI YyYEOHBIX KHUT JUIs 8-9 KIIacCOB HAYMHAIOTCA C IIOCTAHOBKH
o0Opa3oBaTenbHONW NpoOIEeMbl, KOTOpas pelaeTcs B Mpoliecce M3ydeHus mnaparpada Ha OCHOBE
MMEHHO JESATEIIbHOCTHOIO IIOJIX0/1a.

B 9 kmacce mpu wu3ydeHMM XUMHUU 3JIeMeHTOB B kaudectBe OO/ BeicTymaer oOummi IuiaH
XapaKTEePUCTUKU METAIIIOB, HEMETAJUIOB U IIEPEXOIHBIX JIEMEHTOB.

Oman Qopmuposanus mamepuairbHoOu OesamenbHocmuy. Y4Jalluecs BBINOJHAIOT ACHCTBUS BO
BHEIIHEH (hopMe, CTAIKUBAsICh C CAMUMH MIPEIMETaMHU WM MOJAEIISIMH: BBIJCIISAIOT MOJIOKUTEITHHOE
U OTPHULATEIbHOE 3HAUYCHHE KOHKPETHOTO XHMHYECKOIO BEIeCTBAa WJIM peakiuuu B cdepe
YeJI0BEUYECKON JIEATEIbHOCTH WIM B OKPY)KAIOILEM MHUPE; ONPEIENISAIOT XapaKTEpHbIE INPU3HAKU
COCTaBa WM CBOWCTB BAXKHEHIIMX KJIACCOB HEOPraHWYECKMX COCIMHEHUH; CaMOCTOSTEIBHO
XapaKTEPU3YIOT KOHKPETHbIE XMMHYECKHE SJIEMEHTHI; MPOBOJAT JabOpaTOpHbIE W NMPAKTUYECKHE
paboThbl; TOTOBAT COOOLIEHMS M MPE3EHTALUH; OCYLIECTBISIOT IPOEKTHYIO JEeSATEIbHOCTh IO
BbIOpaHHOW TEMaTHKE.

Oman eénewneli peyu. JICUCTBUS ydanuxcs BepOaTn3ylOTCsl B YCTHOM WJIM TUCBMEHHOW PeYd, OHH
IIPOTOBApUBAIOTCS M yCBauBarOTCs B 0000méHHON (popme. Tak, ydammecs 03ByYMBAIOT, KaKyIO
UHPOPMALIMIO HECET XUMMYEeCKash CHUMBOJIMKA: XMMHUYECKHE 3HAKU, XUMUYecKHe (opMyisl U
YpaBHEHUS XUMHUYECKOW peakuuu, cuMBojuka [lepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JI.1. MenaeneeBa.

Oman enympenneii peuu. BepbaibHOEe OCBOEGHHUE JIEHCTBHS «IIpO ce0s1», MPOTOBApUBAHKE OTIEPAIIUI
«po cebs», 0e3 BHemHed peuu. [leficTBHe peayuupyercs, HampuMep, IOcCie HPOBEIEHHOIO
YUHTEIEM HMHCTPYKTaXa Nepe] TNPaKTUYECKOW WM J1abopaTOpHOW paboTOll yUEHUK JOJKEH
IPOTOBOPUTH €ro «Ipo ce0sf», OCO3HATh €ro, BHYTPEHHE COIVIACUTBHCS C HUM MM BBIACHUTDH
HETIOHSITHBIE MOMEHTBI; TO € MPOUCXOAUT MPH PeQIIEKCUU JIMYHBIX JOCTHKCHUH M BBIPAOOTKE
IUIaHA TOBBILIEHUS MX YpoBHSA. OcoOyi0 BaXXHOCTb JTOT JTall UIPaeT IpPU BBIIOJHEHUU
YUEHUYECKOT0 UCCIIEI0BATENbCKOTO MPOEKTA.

Humepuopusayusa Oeticmeus. JIeWCTBUE CTAHOBUTCS BHYTPEHHUM IIPOLIECCOM, AKTOM MBICIH,
JEICTBUEM B yMe. YUEHUK Iepej BbIIOJHEHHUEM XHMHUYECKOIO SKCIEPUMEHTa WJIM pelIeHUs
pacu€THOM 3amauu 1Mo opMysamM M ypaBHEHHSIM MBICICHHO MPEACTaBISET IOCIEJ0BATEIbHOCTD
CBOMX JICMCTBHI 110 peanu3aliuy BbIpaOOTAaHHOTO MJIaHa.

2. Teopemuueckue nonodcenus Kypca XUumMuu OCHOBHOU WIKOIbl PACKPbIGAIOMCA HA OCHOGE
WIUPOKO20 UCHOIb306AHUA XUMUYECKO20 IKChepumenma B o0ydyeHuu (J1abopaTOpHBIX OIBITOB U
NPaKTUYECKUX PaboT) oOyyaromuxcsi, B TOM YHCJIE U MPOBOJUMOIO B JOMAIIHUX YCIOBHSX, a
TaK)Ke JIEMOHCTPALMOHHOTO AKCIIEPUMEHTA, IPOBOIUMOTO YUUTEIIEM.

3. Pazeumue uHpOpMAUUOHHO-KOMMYHUKAMUGHOU KOMNEMEHMHOCMU  00YYaAlOUUXCA:
oOpallleHue K pa3IMuyHbIM UCTOYHUKAM XUMUYECKOH NH(pOpMallny, MOAr0TOBKAa HHPOPMAIITMOHHOTO
IPOAYKTa U €ro IMpEe3eHTalUs, YMEHUE BECTH JHUCKYCCHIO, OTCTaMBaTb CBOK TOUYKY 3pEHHUS M
KOPPEKTUPOBATh MMO3UIMIO HA OCHOBE aHAJIN3a apryMEHTOB YYaCTHUKOB JIUCKYCCHH.

4. Memanpeomemnulii xXxapakmep coOepicanus yuedH020 mamepuana: peaan3aius cBs3el c
IIpeAMETAMHU HE TOJIBKO €CTECTBEHHO-HAYYHOT'O LIUKJIA, HO U C UCTOPHUEH, JINTEpAaTypOl, MUPOBOU
XYI0OKECTBEHHOH KYJIBTYPOM.

5. [Ilpakmuko-opuenmuposannas 3HAYUMOCHL OMOOpa y4ebHO20 COOEPIHCAHUA: CBS3b
U3y4aeMoro Marepuana ¢ *XU3HbI0, (OpMUPOBaHHE HKOJOTHUYECKON IPaMOTHOCTH MPpHU OOpAILeHUH
C XMMHUYECKMMU BEIIECTBAMHU, MaTepuaiaMH U MpoLeccaMy, OTBEYAIOIIUMU TPeOOBaHUAM IPaBUII
TEXHUKUA 0€30MacHOCTU IMpH paboTe B XMMUYECKOM KaOuHeTe (JabopaTopuM) U MOBCEIHEBHOU
KHU3HU.

6. docmuswcenua npeomemusix, memanpeomMemuplx U JUYHOCHHBIX PE3YIbMamog nocpeICTBOM
CTPYKTYpUPOBAHHUS 3a/IaHU TIO COOTBETCTBYIOIIUM PyOpUKaMm:

«IIpoBepbTe CBOM 3HAHUSY;

«IIpumeHuTE CBOU 3HAHUSAY;

«Hcnonp3yiiTe NOMOTHUTENBHYIO HH(OPMAIIHIO U BEIPA3UTE MHEHHEY.



O01mas XxapaKkTepuCcTHKA Kypca XUMHHA OCHOBHOM IIKOJIbI
[Ipennaraemasi pabouas mporpaMma IO XHMHH PACKpBIBAeT BKJIAJ Y4eOHOTO TMpeaMera B
JOCTHKEHHE 11eJIell OCHOBHOTO 00111ero o0pa3oBaHus U ONpeAessieT BaKHEHIINe coepKaTeabHbIe
JIMHUU NIPEAMCTA:

e «Bewecmgo» — B3aUMOCBS3b COCTaBa, CTPOEHUS, CBOMCTB, MOIYy4EHUS H
IIPUMEHEHHUS BELIECTB U MAaTEPUAJIOB;

o «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTH IPOTEKAHUS M YIPABICHUS
IpoleccaMy MOJIyYeHHs U IPEBPAILCHHsI BELIECTB;

o «Xumuueckuil A3bIK» — OINEPUPOBAHUE CUCTEMOW BAXHEMIINX XMMHUYECKHX

HOHSITUM, BJaIeHNE XUMUYECKON HOMEHKIIATYpPOl U CUMBOJIMKOHN (XUMUYECKUMHU
3HaKaMu, (HopMyJaMu U ypPaBHEHUSIMH);
o «Xumus u dHcu3Hb» — COOIIIOJCHHE TPABWI XMMUYECKOH OE€30MacHOCTH IpH
oOpallleHuu C BeUlecTBaMM, MaTepualaMd M XUMUYECKHMMH IpOLIECCaMH B
IIOBCEHEBHOM KU3HU U Ha IPOU3BO/ICTBE.
Kypc opuenTupoBaH Ha OCBOeHHE OOYYAIOIIMMHUCS OCHOB HEOPTaHWYECKOH XUMHHM U KpaTKoe
3HAaKOMCTBO C HEKOTOPbIMU NOHATUSAMH U OOBEKTaMU OPraHHUYECKOW XMMUH.
B conepxxarenbHON aMHUM «Bewecmeoy PaCKpbIBACTC yYEHHME O CTPOCHHM aToMa M BELIECTBA,
COCTaBe U Kiaccu(UKAUN XUMUYECKHX BEILECTB.
B copepxarenpHON JMHMM «Xumuueckas peaxkyus» PAaCKpbIBACTCA YYEHHE O XUMHUYECKUX
nporeccax: KilacCM(pUKalMsg XUMHYECKMX pEakUMH U 3aKOHOMEPHOCTAX MX IPOTEKAHUS;
KaueCTBEHHas] U KOJIMYECTBEHHAs! CTOPOHBl XMMHUYECKHUX MPOIECCOB (PAacy€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM XUMHUECKUX PEAKLUN).
B conepxarenpHOW nMHMM «Xumuueckuii A36lk» (HOPMHUPYIOTCSI YMEHUS ydallluXCsl Ha3bIBAaTh
BelleCTBa IO (GopMysaM U COCTaBIATH (OPMYJIbI IO HMX Ha3BaHUSAM, 3alMChIBATh YpaBHEHUS
peaKknuii M XapakTepu3oBaTh HX, PACKPhIBaTh HH(POPMAIUIO, KOTOPYIO HECET XHMHUYecKas
CUMBOJIMKa, B TOM 4MCJIE BbIpaXkeHHas U B TabnuuyHod ¢opme (Ilepmonmueckas cucrema
xumuyeckux oanemeHtoB J[. WM. MenneneeBa, Tabiuiia pacTBOPUMOCTH BEIIECTB B BOJE);
UCIOJIb30BaTh CUCTEMY XUMHMUYECKUX MOHATUH JJIS ONUCAHUSI XUMUYECKUX OOBEKTOB (3JIEMEHTOB,
BEIIIECTB, MATEPHAJIOB U MPOIIECCOB).
B conepxarenbHON JMHUM <« Xumus u J#CU3HL» PACKPBIBAIOTCA JIOTHYECKHE CBA3M MEXKAY
CBOICTBaMM, IPUMEHEHHEM, TOJIyU€HHEM BEUIECTB B J1a0OPAaTOPHBIX YCIOBUSIX U HA MIPOU3BOJICTBE;
dopmupyeTcst KylabTypa 0€30MaCHOr0 M SKOJOTHYECKH TPAMOTHOTO OOpalleHHs] ¢ XUMHUYECKUMHU
00BEKTaMHU.
B kxypce 3HaunTenpHas poib OTBOAUTCS XUMUYECKOMY 3KCIIEPUMEHTY: MPOBEACHUIO IPAKTHUECKUX
paboT M J1abOpaTOPHBIX OMBITOB, (PUKCALMU W aHAIM3y UX PE3YylbTAaTOB, COOIIOJCHUI0 HOPM H
npaBui 6e30MacHON paboThl B XMMUYECKOM KaOuHeTe (JJabopaTopu).
Peanuzamust mporpaMMbl Kypca B Tpoliecce OOYYEeHHs MO3BOJUT OOYYArONIMMCS MOHSATH POJIb H
3HaYeHHE XMMHUHU CPEIM JIPYTUX HAyK O MPHUPOJE, T. €. PACKPbITh BKJIAJ XMMUU B (hOPMUpPOBAHHE
L[EJIOCTHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

MecTto npeamera B yueOHOM IJIaHe

®denepanbHbI TOCYAapCTBEHHBIH 00pa3oBaTeIbHbIN CTaHAApT NMpeaycMaTpuBaeT M3ydeHUe Kypca
XHMHU B OCHOBHOM IIIKOJIE KaK COCTAaBHOW YacTH MpeIMETHOW obOyiacth «EcTecTBEeHHO-HAaydHBIE
IIPEIMETBD».
Kypc paccunran Ha oda3zamensvnoe uzyuenue npeomema B 00néme 136 yaeOHBIX YacoB 1o 2 Jaca
B Hezlenmo B 8—9 kiaccax.

JInuHoCTHBIE, MeTanpeAMeTHbIE M NIPpeAMeTHbIe pPe3yJIbTaThl 0CBOEHUSI Kypca
ITo 3aBepuIeHHIO Kypca XUMUU Ha 3Tarie OCHOBHOT'O 00111ero 00pa30BaHuUs BHITYCKHUKA OCHOBHOM
IIKOJIbI TOJIKHBI OBJIAJIETh CAEAYIOLIIUMH Pe3yIbTaTaMuU:
l. Tuunocmmuwie pezynomamat:



1) ocosnanue cBoel STHUYECKOW MPUHAICKHOCTH, 3HAHHE UCTOPUHM XUMHHU U BKJIaJla POCCUICKOI
XUMHUYECKON HAYKH B MUPOBYIO XUMHUIO;

2) ¢popmuposarue OTBETCTBEHHOT'O OTHOIICHHS K IO3HAHUIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH
o0yyaroImuxcst K caMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE M3YyUEHHBIX (PaKTOB, 3aKOHOB U
TEOpUH XHWMHH; OCO3HAHHOTO BbIOOpa M IIOCTPOEHHME WHAUBUAYAJIBHOHM 00pa3oBaTeIbHOU
TPAeKTOPHH;

3) ¢opmuposanue 1ENOCTHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, HEOTHEMJIEMOH YacThIO
KOTOPOM SABJIAECTCSA XUMHUYECKasi KapTUHA MUDa;

4) oenadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIMM YPOBHIO pa3BUTUS HAayKH U
00I11€CTBEHHOH NPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;

5) oceoenue connalbHBIX HOPM, TIPABHJI OBEJCHUS, PpOJied 1 (HOPM COLMAITBHOM KU3HH B COLIMYME,
IOPUPOJIE U YACTHOW KM3HM HAa OCHOBE SKOJIOTMYECKOM KYIbTYypbl M 0e30MacHOro oOpaiieHus ¢
BEILECTBAMU U MaTepUaIaMu;

6) ¢opmuposanue KOMMYHUKATUBHOH KOMIICTEHTHOCTH B OOIIGHHHM CO CBEPCTHUKAMH H
B3pOCJIBIMHU B IIpoliecce 00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HON, yd4eOHO-UCCIeq0BaTENbCKOM,
TBOPYECKOM U IPYTUX BUIOB JEATECIBHOCTH, CBA3aHHBIX C XUMHEH.

OcBoeHue MporpaMMBbI IO XUMHUHU B CPEAHEH MIKOJIE TTPETyCMaTPUBAET JOCTHKECHHE

JUYHOCTHBIX PE3YJIbTaTOB, KOTOPhIE OTPAXarT CPOPMUPOBAHHOCTH B TOM YHCIIE B YaCTH:

1. I'pask1aHCKOTO BOCTIMTAHMS:

MIPEJICTABJICHUSI O COIMAJIbHBIX HOPMAX M MpaBUjIaX MEXKJIUYHOCTHBIX OTHOUIEHHUM B KOJIJIEKTHBE,
KOMMYHHKATHBHOW KOMITETCHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-HCCIIEI0BATEIbCKOM,
TBOPUECKON M JPYrux BHJAX JEATEIBHOCTH; TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOMU
JESTSIIbHOCTH TIPU BBIIIOJIHCHUW YYE€OHBIX, MO3HABATEIBHBIX 3a/1a4, BBITIOJHCHHH XUMHUYECKUX
JKCIIEPUMEHTOB, CO3JaHMM Y4E€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMONOHHMMA-HHUIO H
B3aMMOTIOMOIIM B TIPOLIECCE 3TOM YUeOHOM IeATeIbHOCTH; TOTOBHOCTU OLIEHUBATh CBOE IOBE/ICHUE
Y TIOCTYIIKM CBOMX TOBApHILEW ¢ MO3ULMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMUS
IIOCJIEICTBHUM MOCTYIIKOB;

2. [laTpuoTndeckoro BoCIUTaHUus U (POPMHUPOBAHUS POCCUNCKON HIEHTUYHOCTH:

LIEHHOCTHOTO OTHOILICHUS K OTE€YECTBEHHOMY KYIBTYPHOMY, HCTOPUYECKOMY H HAy4YHOMY
HACJIEUIO, TOHMMAHUS 3HAYEHHUS XHUMHUYECKOW HAayKd B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW HWH(POPMAIUEH O TEPEIOBBIX JIOCTHIKCHHSIX WM OTKPBITHIX
MHUPOBOH U OTEUECTBEHHON XMUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOMCTBE MUpa
1 00IIIeCTBA;

3. JIyXOBHOTO M HpPABCTBEHHOTO BOCIMTAHUS JETE Ha OCHOBE POCCHUICKUX TPaAUIIMOHHBIX
LIEHHOCTEMH:

HPaBCTBEHHOT'O CO3HAHMSI U TIOBEJCHUS HA OCHOBE YCBOCHHS OOIICUEIOBEYECKUX IIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHMSI U TMIOBEJCHHS B TIOJUKYJIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
avuajior ¢ I[pyrI/IMI/I JIOAbMH, AOCTUIaThb B HEM B3aHMMOIIOHHMMAaHHA, HAXOIUTh 06HII/IC ueianm un
COTPYAHUYATHh [JIsi WX JOCTUXKEHUS; MPUHATUS TYMAHUCTUYECKHUX IIEHHOCTEH, OCO3HAHHOTIO,
YBOKUTEIBHOTO U JIOOPOXENATeIbHOTO OTHOIICHHWs] K JPYrOMYy YeJOBEKY, €ro MHEHHIO,
MHUPOBO33PEHHUIO; CIMOCOOHOCTH K COMEPEKUBAHUIO, MO3UTUBHOTO OTHOIICHUS K JIOASIM, B TOM
qucJIC K JInIaaM C OFpaHI/I'—IeHHI)IMI/I BO3MOXHOCTSIMHA SJIOpOBI)SI U HWHBaJIUaAaM, BBIpa)KeHHOfI B
MOBE/ICHUY HPABCTBEHHOU MO3WIIMH, B TOM YHUCIIE CIOCOOHOCTH K CO3HATENLHOMY BhIOOpY 100pa,
HPaBCTBEHHOT'O CO3HAHMS W TIOBEJCHHUS HA OCHOBE YCBOEHHUS OOIIEUETOBEUECKUX IIEHHOCTEH H
HPABCTBEHHBIX UYBCTB (UECTH, JOJTa, CIIPABEATUBOCTH, MIJIOCEPIUS U JAPYKEITIOOUS); TOTOBHOCTh
U CHOCOOHOCTh OOYYaromMXCs K CaMOPa3BUTHIO M CaMOBOCIUTAHHWIO B COOTBETCTBHH C
o0IIIeYeIOBeUeCKUMU  [IEHHOCTSIMH U WJeallaMd  TPaXXAaHCKOTo OO0IIeCcTBa; KOMIIETEHIIMMA



COTPYIHUYECTBA CO CBEPCTHUKAMH, JETHbMHU MIIAJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4€OHO-UCCIIEN0BATEIBLCKOM, MMPOCKTHON U IPYTUX BUAAX ACATEIHHOCTH;
OTBETCTBEHHOTI'O0 OTHOUIICHUS K CO3[JaHHUI0O CEMbUM HA OCHOBE OCO3HAHHOTO MPHUHSATHUS LEHHOCTEH
CEMEHHOHN >KM3HU; TOJOKUTEILHOTO o0pa3a CeMbH, POJMTENHCTBA (OTIIOBCTBA W MATEPUHCTBA),
WHTEPUOPHU3AIIIHU TPATUIMOHHBIX CEMEUHBIX IICHHOCTEH.

4. ITpuoOuienus aereit K KyJIbTYpPHOMY HACIEIUIO (3CTETUYECKOTO BOCIUTAHNUA):

JCTETUYECKOTO OTHOLICHMSI K MHUPY; 3CTETHYECKOTO CO3HAHUS 4YE€pe3 OCBOCHUE XYAOKECTBEHHOIO
Haciaenuss HaponoB Poccun M MHpa, TBOPYECKOM JEATEIBHOCTH JCTETUYECKOIO XapakTepa;
CHOCOOHOCTH MOHMMATh XYyJO0KECTBEHHBIE IIPOU3BEICHUS, OTPAXKAIOLINE PA3HbIC STHOKYJIBTYPHbIE
TPaaUIMK; OCHOB XYJOXKECTBEHHOW KYJIbTYphl OOYYAIOMIMXCS KaK YacTH UX OOmed IyXOBHOU
KyJbTYpbl, Kak 0co00oro croco0a IIO3HAaHUS >KU3HM U CpPEICTBA OpraHMU3aluu OOIIEHUS;
3CTETUYECKOr0, 3MOLUOHAIBHO-IIEHHOCTHOTO BHICHUS OKPYKAIOIIEr0 MHPA; CIOCOOHOCTH K
SMOLIMOHAIBHO-IICHHOCTHOMY ~ OCBOCHMIO  MHpAa, CAMOBBIDAKEHUIO U OpPUECHTAlMM B
XYJO0’KECTBEHHOM M HPAaBCTBEHHOM IIPOCTPAHCTBE KYJIbTYPbI; YBaXEHHS K HMCTOPUU KYJIbTYpPbI
CBOEr'0 OTEYECTBA, BBIPAXKEHHOW B TOM YHMCJIE B NOHMMAHUM KpPacoThbl YE€JIOBEKA; MOTPEOHOCTU B
OOLIEHUM C XYJIO0’KECTBEHHBIMH IPOU3BEACHUSMHU; AKTUBHOTO OTHOUIEHHMS K TpaJulUsaM
XYJO’KECTBEHHOU KYJIBTYpbl KAaK CMBICIOBOM, 3CTETUYECKONW M JIMYHOCTHO-3HAYMMOMN LIEHHOCTH;
YyBCTBA KpPacoThl, YMEHHUSI BHJIETh, YyBCTBOBAaTh, IIOHMMATh KPAcoOTy M Oepeub e€; TOTOBHOCTH K
3CTETUYECKOMY 00YCTPOICTBY COOCTBEHHOI'O ObITA.

5. [lomynsipu3anuu HayYHBIX 3HAHUK Cpenu IeTell (IEHHOCTH HayYHOTO O3HAHMSA):
MHUPOBO33PEHUYECKUX IIPEICTABICHUN O BEIIECTBE M XMMHUYECKOM PpEaKIMH, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH M COCTABIISIOUIMX OCHOBY JUIS TIOHMMAaHHS CYLIHOCTH
HAayYyHOW KapTHHBI MHpA; MPEICTABICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3sBUTHUS IPUPOJIBI,
B3aUMOCBSI35IX YEJIOBEKa C MMPUPOIAHOM CPEOH, O PO XUMHHU B TO3HAHUU ATHUX 3aKOHOMEPHOCTEH;
IMMO3HAaBAaTCJIbHBIX MOTHBOB, HAITPABJICHHBIX HA IMOJTYYCHUC HOBBIX 3HAHUH 10 XUMHU, H€O6XOI[I/IMI)IX
Uil OOBSICHEHHsI HaOJI0JaeMbIX MPOLIECCOB U SIBICHHWH; MO3HABATEIbHOM, MH()OPMAIIMOHHOW H
YUTATEJIbCKON KYJIBTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHON pabOThl ¢ yU€OHBIMU TEKCTAMH,
CIPaBOYHOW  JIUTEPATYpOH, JOCTYMHBIMH TEXHHYECKUMH CpPEACTBAMU  HMH(MOPMAIMOHHBIX
TEXHOJIOTHil; MHTepeca K 00yYEHHIO U MMO3HAHUIO0, TI0003HATEIbHOCTH, TOTOBHOCTU U CIIOCOOHOCTH
K caM00Opa30BaHUIO, MPOEKTHON M HCCIIEAOBATENbCKON NEATETbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHSI 00Y4YEeHHUsI B JaIbHEHUIIEM.

6. ®U3NIECKOr0 BOCTUTAHMS W (DOPMHPOBAHUS KYJIBTYPHI 3I0POBBS:

OCO3HaHHUS IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha
3JI0POBBIM  00pa3 JKW3HU, OCO3HAHWUS TIOCIEACTBHA W HENPHUSATHS BPEAHBIX IMPUBBIUCK
(ynotpeOneHusi ankoroiis, HApPKOTHUKOB, KYPEHHs), HEOOXOTUMOCTH COOIOJACHHS TPaBUI
0€30MMacCHOCTH NP OOPAMCHUH ¢ XUMHUYESCKHMH BEIIECTBAMH B OBITY M pEaTbHOMN KH3HH;

7. TpyaoBOTO BOCIIUTAHUS U TPOPECCHOHATIBHOTO CAMOOTIPEICTICHUS:

MHTEpeca K MPaKTUIECKOMY M3yUeHHIo Mpodeccuii U TpyAa pa3IudHOro poja, yBaXeHHe K Tpyay U
pe3yJibTaTaM TPYAOBOU JESATEILHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUU
M0 XMMHUHU, OCO3HAHHOTO BBIOOpAa WHIUBUAYATbHOW TPACKTOPUH MPOAODKEHUS 00pa3oBaHUsS C
y‘-IéTOM JIMYHOCTHBIX HWHTCPECOB U CHOCOOHOCTH K XUMHHU, O6HICCTBGHHI)IX HHTEPECOB U
NOTPeOHOCTEH; ycnenrHoi mpodecCHOHaTbHON IeATENBHOCTH U Pa3BUTHS HEOOXOAUMBIX yMe-HUK;
TOTOBHOCTb aJJaliTUPOBATHCS B MPOPECCUOHATBHOMN CPEIE;

8. DKOJOTrMYeCcKOoro BOCHUTAHUS

HKOJIOTMUYECKH I11eIeCO00Pa3HOT0 OTHOIICHHUS K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyIIeCTBOBaHUS, TOHUMAHUSA IIEHHOCTH 3JI0pOBOro W 0Oe30macHoro oOpasza IKU3HH,
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO,



OCO3HAHUS IIEHHOCTU COOIOJICHUS MPaBWJI OE30MacHOTO TOBEIEHUS IpU padoTe ¢ BEIIeCTBAMH, a
TaKXXe B CUTYaIUsIX, YIPOXKAIONIMX 370POBBIO U JKU3HU JIFOJICH; CIIOCOOHOCTH MPUMEHSTh 3HAHWS,
MOJTy4aeMbIe MPU U3YUYCHUU XMMHH, JUTsl PEIICHUS 3a/1a4, CBS3aHHBIX C OKPYXKAIOUICH MPUPOTHOM
Cpelo, TOBBIIICHUS YPOBHS 3KOJOTMYECKOW KYIBTYpPhI, OCO3HAHHUsS TIJIOOAIBHOTO XapakTepa
IKOJIOTHYECKUX TPOOIEM W MyTeH MX PEIICHUS MOCPEIACTBOM METOJOB XHUMHUH; IKOJIOTHUECKOTO
MBIIICHHSI, YMCHHSI PYKOBOJICTBOBATHCSI UM B ITO3HABATEIIbHON, KOMMYHUKATUBHOM M COITUAIbHON
MIPAKTHKE.

Il. Memanpeomemmnuie pe3ynomamal:

1) onpedenenue neneit COOCTBEHHOrO 00yUYCHUsI, TOCTAHOBKA M (POPMYJIUPOBAHUE JIJIs CE0sl HOBBIX
3ajay;

2) naanuposanue TYTEH JIOCTHXKCHUS HKEJAEMOTO pe3yibTara OOydeHHS XUMHH  Kak
TEOPETUYECKOT0, TaK U IKCIIEPUMEHTAILHOTO XapaKTepa;

3) coommuecenue CBOUMX IEHCTBUU C IJIAHUPYEMBIMH PE3yJbTaTaMH, OCYWeCmeEiIeHUue KOHTPOJIS
CBOCH JEATEIBHOCTH B IPOIECCe AOCTIDKEHUS pe3yiibTara, onpedeienue Cioco0OB EHCTBHIA MTPH
BBITIOJTHEHUH J1a0OPAaTOPHBIX W TPAKTHYECKUX pPAaOOT B COOTBETCTBHM C TPaBHIAMHU TEXHUKHU
0€e30I1aCHOCTH;

4) onpedenenue WCTOYHUKOB XMUMHYCCKOW HH(OpMAIMH, MOJydeHHE M aHaimu3 e€, CO3JaHue
UH(POPMAIIMOHHOTO MPOYKTA H €ro MPE3CHTALUS;

5) ucnonvzosanue OCHOBHBIX HMHTEIJICKTYAJIbHBIX OICpAIMii: aHAIW3a M CHHTE3a, CPABHCHUSA U
cUCTeMaTH3aluK, 00O0OIIEHUSI W KOHKPETU3AIUH, GblsigleHUe TIPUIUHHO-CIICACTBEHHBIX CBSI3CH U
nocmpoeHue JTOTHISCKOTO PACCYKICHUS M YMO3AKIIOYCHUs (MHIYKTHBHOTO, JCTyKTHBHOTO U IO
AHAJIOTHH ) HAa MaTepUalie €CTECTBEHHO-HAYYHOT'O COJICPKAHUS;

6) ymenue co3naBaTh, IPUMEHITh U MPEOOPA30OBHIBATh 3HAKW M CHMBOJIBI, MOJCIH U CXEMbI IS
peleHus yueOHBIX U MO3HABATEIIbHBIX 3371ay;

7) ¢opmuposanue W pazéumue SKOJOTHYESCKOTO MBIIUICHHS, YMEHHE TMPUMCHITH €ro B
MI03HABATEJIbHOM, KOMMYHHKATHUBHOM, COMAIIBHON MPAKTUKE U MPO(HECCHOHAIBHOM OPUCHTAITUH.

8) ecenepuposanue unecH n onpeaeieHUE CPEACTB, HEOOXOAUMBIX JUTS UX PeaTH3allHH.

1. IIpeomemmnoie pezynomameor:

1) ymenue 0003HAUaTh XMMHYECKHE DJIEMEHTHI, HA3bIBaTh MX W XapaKTEPHU30BaTh Ha OCHOBE
nonoxkenus B [lepnoanueckoit cucreme 1. 1. Menneneena;

2) hopmynuposanue U3y9IEeHHBIX TIOHSITHI: BEIECTBO, XAMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, TIPOCTOE U CII0KHOE BEIIECTBO, XUMUYECKAsA PEAKIUS, BUIbl XUMUUYECKUX PEAKIIUA
UT. I

3) onpeodenenue no GopMynamM cocTaBa HEOPraHWYECKMX U OPTaHUYECKUX BEIIECTB, BaJICHTHOCTH
ATOMOB XMUMHUYECKHUX 3JIEMEHTOB WM CTETIEHU UX OKUCIICHUS;

4) nonumanue wHOGOPMAIMH, KOTOPYIO HECYT XUMUYECKHE 3HAKH, POPMYJIbI U YPaBHEHHUS,

5) ymenuexnaccuguyuposames npocTeie (METAUIbI, HEMETAJUIBI, OIATOPOIHBIC Ta3bl) U CIOXKHBIC
(OuHapHbIE COCAMHEHUS, B TOM YHCJIC U OKCHBI, a TAKXK€ THIPOKCUABl — KHUCIOTHI, OCHOBAHMSI,
amM(OoTepHbIe THAPOKCHUIBI U COJIN) BEIIECTBA;

6) gopmyruposanue TleproarUecKOro 3aK0Ha, 0ObsCHeHUe CTPYKTYPbl U HHPOPMAILIUU, KOTOPYIO
Hecer [lepuoanueckas cucreMa xumuyeckux anemeHToB . . Menaeneesa, packpvimue 3Ha4YEHUS
[Teproanueckoro 3aKoHa;

7) ymenue xapaxmepuzoéams CTPOCHHE BEIIECTBA — BHABl XUMHUYECKHUX CBSI3CH W THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue crpoeHus: aTOMOB XMUMHUYECKHUX dJIeMeHTOB Ne 1—20 u Ne26 u omobpasicenue ux ¢
MTOMOIIIBIO CXEM;

9) cocmasnenue GopMys OKCUIOB XUMUUECKUX IIEMEHTOB U COOTBETCTBYIOIIMX UM THIPOKCHJIOB;
10) wanucanue CcTPyKTYpHBIX (GOPMYIT MOJEKYISPHBIX COCTHHEHHH W (DOPMYJIBHBIX €IUHUII
MOHHBIX COEIMHEHUI MO BaJIECHTHOCTH, CTETIEHSIM OKUCJIEHUS WIH 3apsiiaM HOHOB;

11) ymenue popmyruposams OCHOBHBIC 3aKOHBI XHMHH — IIOCTOSIHCTBA COCTaBa BEIICCTB
MOJIEKYJIIPHOTO CTPOEHHUSI, COXPAHEHHSI MacChl BEILIECTB, 3aKOH ABOTaipo;



12) ymenue ¢popmynuposams OCHOBHBIC MOJIOKEHHS aTOMHO-MOJICKYJISIPHOTO YYCHUS U TECOPUH
ANEKTPOIUTUICCKON TUCCOITUAIINN;

13) onpeodenenue prU3HAKOB, YCIOBUH MPOTEKAHUS U TPEKPAIICHUS XUMHYCCKUX PEAKIINIL;

14) cocmasnenue MOJEKYIAPHBIX YPaBHEHUH XHMHUYCCKHX PEAKIUH, MOITBEP)KIAIONIMX OOIIHe
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB U OTPAKAIOIIUX CBSI3H MEKIY
KJIacCaM¥ COCIMHCHHIA;

15) cocmasnenue ypaBHeHHI Peakluil ¢ y4aCTHEM 3JICKTPOJIMTOB TAK)KE U B HOHHOU (opme;

16) onpeoenenue M0 XUMHUYECKUM YPAaBHEHUSIM MPUHAIJICKHOCTH PEAKIUIA K ONPEACTIEHHOMY THITY
WIH BHILY;

17) cocmasnenue ypaBHEHHH OKHCIHMTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MMOMOIIBI0 METOIa
AJIEKTPOHHOTO OallaHCa;

18) npumenenue MOHATHI «OKUCICHHE» M «BOCCTAHOBJIICHHE» JJIS XapaKTEPUCTHKH XHMHUYCCKUX
CBOMCTB BEIIIECTB;

19) onpedenenue ¢ MOMOIIBIO KaYECTBEHHBIX PEAKIUI XJIOPHU-, CYIbdar- U KapOOHAT-aHUOHBI U
KaTHOH aMMOHHUS B PacTBOPE;

20) obwscHenue BIASHYS PA3THYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIHIA;

21) ymenue xapaxmepuzoeanms TOJI0KECHUE METAJIOB M HEMETAIOB B [lepHOMUECKON CHCTEME
9JIEMEHTOB, CTPOSHHE UX aTOMOB M KPHCTAJLIOB, 00IINE (PU3NIESCKUE U XUMUYCCKHE CBOWCTBA,;

22) ob6vschenue MHOTOOOpa3ust MPOCTHIX BEIIECTB SIBJICHUEM aJZIOTPOIHMH C YKa3aHUEM €€ MPUYINH;
23) ycmanoenenue pasIMUUil THIPO-, MUPO- U SJICKTPOMETAIYPIHH U ULIHOCMPUPOSAHUE UX
pUMEpPaMU TPOMBIIUICHHBIX CITIOCOOOB MOJIYYCHHUS METAIIJIOB;

24) ymenue oasamwv 001yt0 xapakrepuctuky snementos I, Il, VIIA rpynm, a Takke Bomopona,
KHCIIOpOJIa, a30Ta, cephl, hocdopa, yriieposa, KpeMHUST © 0OPa30BaHHBIX HMH TPOCTHIX BEIICCTB U
BRKHEUIIMX COCIUHCHUN (CTpOCHUE, HAXOXKICHUE B TPUPOJE, IMOJIyueHHe, (QHU3HUECKUE U
XUMHUYECKHE CBOHCTBA, IPUMEHECHHC);

25) ymenue onucvieams KOPPO3HIO METAIIOB M CIIOCOOBI 3aIMThI OT HEE;

26) ymenuenpouzso0umes XUMHUECKUE PACUETHI C HMCIIOJIB30BAHHEM TMOHATHH «MaccoBas IOJIsI
BEIIIECTBA B CMECH», «KOJHUYECTBO BEIIECTBA», «MOJIIPHBIH 00BbEM» MO (GopMyliaM U ypaBHEHUSIM
peaKuuii;

27) onucanue CBONCTB U MPAKTUIECKOTO 3HAUCHUS H3yUCHHBIX OPraHMUYCCKHUX BEIIIECTB;

28) ebinonnenue 0OO3HAYCHHBIX B MPOTPaMMeE SKCIIEPUMEHTOB, pACHO3HABAHUe HEOPTaHHMYECKUX
BEIIIECTB 10 COOTBETCTBYIOIIUM MPU3HAKAM;

29) cobnrodenue ipaBui 0E30MACHON PadOTH B XMMUYECKOM KaOuHeTe (J1abopaTopun).



2. Conep:kanue y4eOHOT0 mpeamMera, Kypca.

Conep:xanue 8 kiacca

(2 4 B Hennes10, Beero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

HavanbHble NOHATHS U 3aKOHBI XuMuM (20 yacoB)

Tena wu BemectBa. CBoOlCTBa BEHIECTB. OTAJIOHHBIE (PU3WYECKUE CBOMCTBA BEIECTB.
Marepuansl 1 MaTepuaioBeaeHue. Poib XMMUHM B JKM3HH COBpPEeMEHHOro obmiectBa. OTHOIICHHE
oOmrecTBa K XUMHUH: XeMoprinst 1 xeMohoOwus.

Mertonpl nzyuenus xumuu. Habmonenue. DxcriepumenT MojenupoBanue. Mozenn MarepuaibHble
Y 3HAKOBBIE WJI CUMBOJIbHBIE.

I'azpl. JKunkocru. TBEpable BemecTBa. B3auMHbIe NEpexoapl MEXIAy arperaTHbIMU COCTOSTHUSMHU
BEleCTBa: BO3TOHKA (CyOmumalius) u aecyoaumalius, KOHISHCAIUsl U MCIapeHue, KPUCTAIUTH3AIUs
U IUUIaBJICHUE.

®usnueckue sBieHus. YucTele BeniecTBa U cMecH. ['oMoreHHsle U rereporeHHele cMecu. Cmecu
ra3zoo0pasHbie, xkuakue u TBépapie. CrocoObl pa3aeneHnus CMeceil: eperoHKa, Wi JUCTUIIISIHS,
oTcTanBaHue, PHIbTPOBAaHUE, KPUCTAUIM3AlUs WIKM BbinapuBanue. Xpomarorpadus. [Ipumenenue
ATHX CIIOCOOOB B JIAOOPATOPHOU MPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XUMHUECKUE 3JIEMEHTBl. ATOMBI U MOJIEKYJbl. [IpocThie U ClloKHBIE BellecTBa. AJUIOTPONMS Ha
npumepe kucinopoga. OCHOBHBIE IMOJIOXKEHUS aTOMHO-MOJIEKyJsspHOro ydenus. Monsl. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHSL.

3HaKku (CHMMBOJIBI) XMMHYECKHUX 3JIeMEHTOB. MH}opMarus, KOTOPYI0 HECYT 3HAaKH XHUMHUYECKHX
3JIEMEHTOB. DTUMOJIOTHS HAa3BaHUM HEKOTOPBIX XMMHYECKHUX 3JIeMeHTOB. [lepuonnyeckas Tabnuia
xuMHuueckux anemeHToB 1. 1. MenneneeBa: KOPOTKONEPHUOIHBIA U JNIMHHONEPUOIHBI BAPUAHTHI.
[lepuoast u rpymnmel. [naBHas u mobGouHas noarpynnsl win A- u b-rpynmel. OTHOcuTeNnbHAS
aTOMHas Macca.

Xumuueckue (opmynbl. Muaexcel 1 koddduumentsl. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca.
MaccoBast 10y1sI XMMHUYECKOTOo D3J€MEHTa B coeAuHeHuu. HWMHdopmauus, KOTOpyr0 HECYT
XUMHUYECKHE (HOPMYJIBI.

Banentnocts. CtpykTypHble (DOpMyNbl. XUMUYECKHUE DJIEMEHTHI C MOCTOSHHOM M TEPEeMEHHOU
BAJICHTHOCThIO. BbIBOJ (opMynsl coeauHeHus nmo BajlleHTHOCTH. OrmpeneneHue BaJeHTHOCTH
XUMHYECKOT0 3JIeMeHTa 1o ¢opMyiie BemiectBa. CocTaBieHHe HA3BaHUN COETUHEHUI, COCTOSIINX
U3 JByX XMMHUYECKUX JIEMEHTOB, 110 BAJIECHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTAaBA BELIECTB.
XuMudeckue peakuuu. PeareHTsl M OpOAYKTHl peakuuu. [Ipu3HAKM XMMHYECKMX peaKiuil.
VYcnoBud uX OpoTeKaHWs M NpekpamieHus. Peaknuu ropeHus.  OK30TEpMUYECKHE U
SHJOTEPMUYECKHE PEAKIINH.

3aKOH COXPAaHEHHs MacChl BEIIECTB. XUMHUYECKHME YypaBHEHHsA. COCTaBIEHHE XUMHYECKHX
ypaBHeHu. THpOpMaIus, KOTOpyro HECET XUMUYECKOE ypaBHEHHE.

Knaccugukanus XMMUYECKMX peaklMid MO COCTaBy M YMCIY PEeareHTOB M TMPOJIYKTOB. THIIBI
XUMHUYECKHX peakiuil. Peakuyu coennHenus, pa3ioxeHus, 3amelieHus u oomena. Karanuzaropsl u
KaTaJus.

JdemMoHCcTpaumu.

Konnekuus MatepuanoB U U31EIUH U3 HUX.

Mopenu, UCToNb3yeMble Ha YpoKax (pu3uku, OMOIOTUU U reorpadum.

OOBEMHBIE U IAPOCTEPHKHEBBIE MOJIETH HEKOTOPBIX XUMUYECKUX BEIIECTB.

Moenu KpUCTaUIMYECKUX PEIIETOK.

Cobupanue npudopa A MoTyuyeHHs ra3a v poBepKa ero Ha FepMETUYHOCTb.

Bosronka cyxoro npja, noja uin HadTaluHa.

ArperaTHble COCTOSIHHSI BOJIBI.

Pa3nenenne 1ByX HECMEIMMBAIOIINXCS KUAKOCTEN C TIOMOIIBIO JEIUTEIBHON BOPOHKH.



e JIMCTHIIATOD U ero padora.
e VYcraHoBKka 11 GUIBTPOBAaHUS U €€ padoTa.
e VYcTaHOBKA /I8 BbIIapuBaHUs U e€ padora.
e Komnekius 6bITOBBIX IPUOOPOB AJIs (PUIBTPOBAHUS BO3AYXa.
e Paznenenue kpacsiuero BeuecTsa (omacrepa ¢ IOMOIIbI0 OyMaXKHON XpoMaTorpagpuH.
Mozenu auIoTpONHbIX MOAUDUKALUH yTaepoia U Cephl.
ITonmy4yenue o30Ha.
oprpetst 1. 5. Bepriennyca u JI. . Menneneesa.
Koporkonepuoauelii U JUIMHHONIEpUOAHBIA BapuaHThl [lepuommueckoir cucremst I, U.
Menneneena
e KoHcTpynpoBaHue MapOCTEPAKHEBBIX MOJENIECH MOJIEKYII.
e Amnnapar Kunna.
PaznoxeHne Ouxpomara aMMOHUS.
["'openue cepbl 1 MArHUEBOI JIEHTHI.
[Toptpetsr M. B. Jlomonocosa u A. JI. JIaByasbe.
OnbIThI, HJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS! MACChl BEILIECTB.
['openue docdopa, pacTBOpeHHE MPOIYKTa TOPEHHS B BOJIE U MCCIIEIOBAHNE TTOITYYEHHOTO
pacTBOpa JIAKMYCOM.
e  BsanmonencTBHe COISHONU KUCIOTHI C [IUHKOM.
e [lomyuyenue rugpokcuna menu(ll) u ero pasnoxeHue npu HarpeBaHUU.
JlabopaTopHble ONBITHI.
. O3HaKOMIIEHHE C KOJUIEKIIMEH Tab0paTOPHOI MOCY/bI.
. ITpoBepka npubopa [uis NOJydeHUs I'a30B HA FePMETHYHOCTb.
. O3HaKoMJIEHUE C MUHEpaJlaMH, 00pa3yIOLUMHU TPAHUT.
. IIpuroroBieHue reTeporeHHoN CMecH MOPOIIKOB Cephl U JKee3a U UX pa3JiesIeHue.
. B3aumopeiictBue pacTBOpOB XJIOPUAOB U MOJUAOB KaJlusl C paCTBOPOM HUTpaTa cepelpa.
. [Tonmyyenne ruapoxcuna meau(Il) u ero B3anmoeiictBue ¢ cepHOi KUCIOTOM.
. B3anmopencTere pacTBopa coapl ¢ KMCIOTOM.
[IpoBepka 3akOHa COXpAaHEHHMsS MAacChl BEILECTB Ha IMPHUMEpPE B3aUMOACUCTBUS ILENOYU U
KHUCIIOTBI.
9. IlpoBepka 3aKOHAa COXPAaHEHUsI MAcChl BELIECTB HA MPUMEPE B3aUMOACUCTBHS LIENOUN U COJIU
xenesza (I10).
10. PaznoxeHue nepokcuia BoJopoa ¢ moMolnisio okenaa Mapratna (IV). 11.3amerenune sxenesom
MeIH B METHOM KYIIOpOCE.
IIpakT4yeckune padoThI.
1. 3HakoMCTBO C J1abopaTopHBIM 0OopynoBanueM. [IpaBuna TeXHUKHA O€30MAaCHOCTH MpU padboTe B
KabuHere xumuu. Hekotopsie BUibI padoT.
2.AHanu3 nouBkl (aHaNOT padboThl «OUYKCTKA MOBAPEHHOMN CONMMY).

I I Y N S

Ba:kneiiniue npeacraBuTe 1 HeopraHudecknx Beuects. KoiuyecTBeHHbIE OTHOLIIEHNSI B
xummuu (18 yacoB)
Cocras Bo3nyxa. [TonsiTie 00 00beMHOM J1071e () KOMIOHEHTA IPUPOIHOM T'a30BOM CMECH —
BO3ayxa. PacueT o0beMa KOMIIOHEHTA Ta30BOM CMECH T10 €T0 0OBbEMHOH J10JIe U HA00O0POT.
Kucnopon. O3on. [Tonyuenune kucnopoaa. Cobupanve u pacro3HaBaHHUE KHCIOPO/IaA.
XUMHYECKUE CBOMCTBA KMCIOPO/Ia: B3aUMOJACHCTBIE C METAINIAMU, HEMETAJIJIAaMHU U CIIOKHBIMHU
BemecTBamu. [Ipumenenne kucinopoaa. KpyroBopor kucnopoaa B npupojie.
Oxkcunpl. OOpazoBaHue Ha3BaHUN OKCUAOB 10 UX Gopmynam. CocraBieHue GOpMYT OKCHIIOB
10 UX Ha3BaHUAM. [IpeacTaBuTen OKCHIOB: BOJA M YIIEKUCIBIN ra3, HerameéHas u3BecTb.
Bonopon B npupoae. dusnueckue U XuMUYECKHUE CBOMCTBA BOJIOPOA, €T0 MOJIYyYCHHE U
MpUMEHEHHE.



Kucnotsl, ux coctaB u ux kinaccudukanus. Manukaropel. Tabnuna pacrBopumocTu. ConsHas u
CepHasi KHUCIIOThI, UX CBOMCTBA U IPUMEHEHHE.

Conu, ux coctaB 1 Ha3BaHusl. PacTtBopuMocTs coneil B Boze. [IpencraBurenu coneil: Xaopus
HaTpHsl, KapOOHAT HaTpus, hocdaT KaabIIHs.

ITocrosinnas ABoraapo. Konudectso Bemectsa. Monbs. MossipHas macca. KpaTHble equHULIBI
M3MEPEHMS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KWUJIOMOJIb, MUJUIUMOJISIPHAS. U KUJIOMOJISIpHAs
MAaccChl BEIIECTBA.

PacueTsl ¢ nCronb30BaHUEM MOHATHM «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MAacCa», «IIOCTOSTHHAS
ABorazpoy.

3akoH ABorajipo. MoJsipHbIil 00beM ra3o00pa3HbIX BemecTB. OTHOCUTENbHAS IUIOTHOCTh OJTHOTO
rasa o Apyromy.

KpaTHble e1MHUIIBI U3MEPEHUS — MUJUIUMOJIPHBIA U KUJIOMOJIPHBINA 00BEMBI ra3000pa3HbIX
BEILECTB.

PacueTsl ¢ nCronb30BaHUEM MOHATHM «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «MOJISIPHBII
00bEM razoBy, «IIOCTOSTHHAsE ABOTaAPO».

PacueTsl ¢ nCronb30BaHNEM MOHATHI «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs MACCA», «MOJISPHBIN
00BEM Ta3oB», «4UCI0 ABOTrapo».

I'unpocdepa. KpyroBopoT Bojsl B ipupoae. Pu3ndecke U XUMHUECKHUE CBOMCTBA BOJIBI:
B3aUMOJICVCTBUE C OKCUAAMM.

OcHoBaHus, UX cocTtaB. PacTBopuMOCTh OCHOBaHUH B BoJE. MI3MeHEeHNe OKpacKu MHANKATOPOB B
nies09Hou cpene. [IpeacraBurenu menoyei: THAPOKCUbI HATPUS, KA U KAJIBLIMS.
PactBoputens u pactBopéHHOE BenecTBO. PacTtBopsl. PacTBopenue. ['napartel. MaccoBas qonst
pacTBOPEHHOTO BellecTBa. PacueTsl, CBA3aHHBIE C UCIIOJIB30BAHUEM MOHSTHSI «MaccoBas JOJIs
PacTBOPEHHOTO BEILIECTBAY.

JdemMoHCcTpaumu.

Ornpenenenue coaepKaHusi KUCIOPOAA B BO3AYXE.

[Tonyyenue kucnopoa pa3ioKeHUeM NepMaHraHaTa Kajaus ¥ IEPOKCUAa BOJOpoa.
CoOupaHne METOI0M BBHITECHEHHS BO3yXa U BOJIBL.

Pacno3znaBanue kucmoposa.

['openue marausi, sxenesa, yris, cepsl U pochopa B KUCIOPOJIE.

Komneknusa okcuaon

[Tonyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/JIA.

I'openne Bogopona.

Bzaumopeiicteue Bogopona ¢ okcunom meau (11).

Konnekuus MUHEpaIbHBIX KUCIIOT.

[TpaBuiio paz0aBiaeHUs cepoOil KHCIOTHI.

Konnekuus coneil.

Tabnuia pacTBOPUMOCTH OCHOBaHUM, KUCIIOT U COJIeH B BOJIE.

HekoTtopsie MeTaibl, HEMETAJUIbl U COEUHEHNS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.
Monens MoasipHOro 00beMa ra3000pa3HbIX BEIIECTB.

Komneknusa ocHoBaHui

JlabopaTopHble ONBITHI.

12. ITomyTHEHME U3BECTKOBOM BOJIbI IPU MPOMYCKAaHUU YTIIEKUCIIOTO Tasa.

13. ITomydyenue BOOPO/Ia B3aUMOICMCTBUEM IIMHKA U COJISTHOM KUCJIOTHI.

14. Pacrio3HaBaHuE KUCIOT UHAUKATOPAMH.

15. 3MeHeHne OKpacKy MHAMKATOPOB B IIETOYHOMN Cpejie.

16. O3HakomiIeHHE C MpenapaTaMy JOMAIIHeW WM IIKOJIBHOM anTeuKu — pacTBOpaMu NEpPOKCUAa
BOJIOPO/Ia, CIUPTOBOM HACTOMKH MOJIa U HAIIATBIPHOTO CIUPTA.

IIpakT4yeckue padboTsbl.

3. [Tomyuenue, cobupanue 1 pacrno3HaBaHHe KUCIOPO/a.

4. Ilonyyenue, cobupanue 1 pacrozHaBaHHE BOJIOPOJA.



5. IlpuroroBieHue pacCTBOPOB COJIEH € UX 3aJaHHON MacCOBOM JTOJIEH.

OcHOBHbIE KJIACCHI HEOPraHUYECKUX coeannenuii (12 yacon)
O06oOmenne cBelneHH 00 OKCHIAX, MX KJIacCH(PUKAIMKM, HAa3BaHUSIX W CBoWcTBaX. CrocoObI
MOJTYYSHUS] OKCUIOB
OcHoBaHusl, WX KiIaccu(UKaIMs, Ha3BaHUS U CBOMCTBA. B3auMoOJEHCTBHE C KHCJIOTaMH,
KHCIIOTHBIMH OKCHJIaMH U COJISIMU. PaznoskeHue HepacTBOPUMBIX oCHOBaHMA. CIOCOOBI MOTy4YeHUS
OCHOBaHHI.
Kucnote, wux kiaccupukanus W Ha3BaHusA. OOmMEe XWUMHYECKHE CBOWCTBA  KHCIOT.
B3aumoneiicTBue KHUCIOT € MeETaUIaMHU. OJICKTPOXMMHUYECKUN PSJ HaNpsHKEHUH METaJIoB.
BzaumoneiicTBue KHCIOT C OKCHIAMH METa/uioB. B3auMoneiicTBUE KHCIOT C OCHOBAHUSIMH —
peakuus HeHTpanuzanuu. BzammonelcTBue KUCIOT ¢ coysiMu. [lomydeHune OeCKUCIOPOIHBIX H
KHCJIOPOJICOICPKAIINX KUCIIOT.
Comu, ux xinaccudukanus u cBoiicTBa. B3anMojeiicTBrue coseil ¢ MeramiaMu, 0COOEHHOCTH ITHX
peakuuii. B3auMoaencTBUE COJIEH C COIAMM.
['enernueckue psAapl MeTaula W HeMeTauia. ['eHeTHdeckas CBsA3b MEXKIY Kiaccamu
HEOPTraHUYECKHUX BEIIECTB.
JlaGopaTopHbIe ONBITHI.
17. B3anmoaelcTBHE OKCUA KaJIbIUsI C BOHOM.
18. [TomyTHEHME U3BECTKOBOM BOJIBI.
19. Peakuus HelTpanuzanuu.
20. ITonyuyenue ruapokcuaa meau (1) u ero B3aumopeiicTBre ¢ KUCIOTOM.
21. Paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu.
22. B3zaumMogencTBrue KUCIOT ¢ METAJIAMHU.
23. B3anMoeCTBHE KUCIOT C COJISIMHU.
24. O3HaKOMJIEHHE C KOJUIEKIIUEN COIEeH.
25. BzaumopeiictBue cynbdata meau (II) ¢ xenezom.
26. B3zaumoericTBre CoJIEN ¢ COJISIMU.
27. I'eneTnyeckast CBsI3b Ha PUMEPE COEIMHEHUIN MEIH.
IpakTnyeckne padoThl
6.Perienne skciepuMEeHTAIBHBIX 3a/1a4.
Hepuoauyeckuii 3akoH u Ileprnoanyeckas cucremMa XuMu4ecKux djaemenTos . A.
MenaeneeBa u crpoenue aroma (8 4acon)
EcrecTBeHHBIE ceMelicTBA XMMHYECKUX D3JIEMCHTOB: IIEIOYHBIC M INEIIOYHO3EMEIbHBIC METallIbI,
raJIoreHbl, UHepTHbBIE (OJaropoHbie) ra3sl. AMGOTEpHOCTh. AMPOTEpHBIE OKCUABI U THUIPOKCH/IBI.
KomekcHsie conm.
Otkpeitue JI. Y. Mengeneebim  Ilepuognueckoro 3akoHa M cosganue um Ilepuoanueckoit
CHCTEMBI XHUMHUUECKHX DJIEMEHTOB.
ATOMBI Kak opMa CYIIECTBOBAHUS XMUMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEICHUSI O CTPOCHUH
aToMoB. JloKka3aTenbCTBa CIIOKHOCTH cTpoeHust artomoB. OmbiTel Pesepdopna. I[lnaneraphas
MOJIeNIb CTPOCHHS aTOMa.
CocraB aTOMHBIX sAep: NPOTOHBI, HEUTPOHBL. OTHOCUTENbHAs aTOMHas Macca. B3auMocCBs3b
MOHATUH IPOTOHY, «KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Maccay.
Mukpomup. DneKTpoHbl. CTpOEHHE JIEKTPOHHBIX YPOBHEM aTOMOB XMMHUYECKHX 3JeMEHTOB NeNe
1-20. ITonsiTe 0 3aBEpPIICHHOM SJIEKTPOHHOM YPOBHE.
WN3otonbl.  ®dusmyeckuid cmbicn  cuMBodukd  Ileprogmueckoit  cucrtembl.  CoBpeMeHHas
dbopmynupoBka [lepuogmaeckoro 3akoHa. M3MeHEeHUs CBOMCTB AJIEMEHTOB B MEPUOAAX M TPYIIIAX,
KaK (YHKIIHSI CTPOCHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepucTrKa dJIeMEHTa-MeTaJIa M JIeMeHTa-HeMeTalIa 1o X MoJIokeHuto B [lepuoaundeckoit
cucreMe xuMuueckux 3aemenToB . 1. Menaeneena.
JdemoHcTpaumu.
e Paznuunbie Gpopmbl TAOIUI] TEPUOTUIECKON CUCTEMBI.



e  Mogaenuposanue nocrpoenus llepuonuyeckon cucremsl /. . Menneneesa.
e Moenu aTOMOB XUMHUYECKHUX JIEMEHTOB.
e Mopenu aTOMOB 3J1eMeHTOB 1—3-r0 Mepro0B

JlaGopaTopHbIe ONBITHI.

28. Ilonyuenune aMm(pOTEpPHOTrO THIPOKCHIA 1 HCCIICIOBAHUE €TO CBOMCTB.

Xumuyeckasi cBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHBbIE peakinuu (10 yacoB)
HNonHas xumuueckas cBsi3b. VOHBI, 00pa3oBaHHBIE aTOMAMU METANIOB U HeMmeTasioB. CXeMsl
00pa30BaHUsl MOHHOM CBSI3U JUIsI OMHAPHBIX COeNMHEHMN. VIOHHbIE KPHCTAIIIMUECKUE PEIIETKH U
¢u3nyeckue CBOICTBAa BEIIECTB € 3TUM TUIOM pem€rok. [loHsaTHe o (GopMynbHON eauHMLE
BEILECTBA.

KoBasnenTHasgs xumuyeckas CBA3b. OJEKTPOHHbIE U CTPYKTypHble (opmynsl. Ilonsatue o
BasieHTHOCTH. KoBaneHnTHast HemoiyisipHas cBsA3b. Cxembl 00pa30BaHUS KOBAJICHTHOH CBSI3W IS
OMHapHBIX CcOoeIMHEHUHA. MOJeKysspHble M aTOMHbIE KPHCTANIMYECKUE PEIIETKH, U CBOMCTBa
BELIECTB C ITUM TUIIOM PEHIETOK.
DNEKTPOOTPULIATENIBHOCTD. P snmexrpoorpunarensHocT. KoBaneHTHas mosisipHas XUMUYECKas
cBs3b. Jumoisb. Cxempl 00pa30BaHUs KOBAJIEHTHON IMOJIIPHOM CBSI3U Ui OMHAPHBIX COEAMHEHUH.
MonexkynsgpHple M aTOMHBIE KPUCTAUIMYECKUE PEIIETKH, M CBOWCTBA BELIECTB C ITHUM THIIOM
PEIETOK.
Meranmnnueckass XMMHMUYECKas CBS3b M METaUIMYECKas KpucTaumyeckas pemérka. CBoiicTBa
BELIECTB C TUM TUIIOM pelI€TOK. EnuHas npupoja XUMHUYECKUX CBSI3EH.
Crenenb okucinenus. CpaBHEHUE CTEIIEHU OKHUCIEHMS U BajJleHTHOCTH. [IpaBuia pacuéra crenenen
OKHCIICHHS 110 (POpMyIaM XUMHUYECKUX COCIMHECHUI.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakinu. OIpenescHue CTENEeHEN OKUCICHUS )i 2JIEMEHTOB,
o0Opa3yloImMx BELIECTBAa pa3HbIX KJaccoB. Peakuuu HOHHOrO OOMEHa M OKHUCIHUTEIbHO-
BOCCTAaHOBUTENIbHbIE peakiuu. OKHUCINTENb W BOCCTAHOBUTEIb, OKHCIEHHWE U BOCCTAaHOBJICHHE.
CocraBiieHHE YpPAaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUUNd METOIOM 3JIEKTPOHHOIO
OanaHca.
JemMoHCTpaumu.

e Buneodpparments! u crnaiiabl «loHHas XUMUYECKas CBSI3b.

e  Kosulekuus BEmecTB ¢ HOHHOM XMMHUYECKOH CBS3bIO.

e Mopenu HOHHBIX KPUCTAIUTMYECKUX PEIIETOK.

e Buneodparments! u cnaiiabl «KoBalleHTHas XUMUYECKask CBSI3bY.

e Kosneknus BemecTs MOJIEKYJISIPHOTO U aTOMHOI'O CTPOEHHUS.
e  Mopenu MOJEKYISIPHBIX U aTOMHBIX KPUCTANINYECKUX PEIIETOK.
e BuneodparmenTsl u cnaiipl «Metauinyeckas XMMHUECKask CBA3bY.
o Komnexnus «MeTalibl U CIIaBbD».
e BsaumonelicTBHE IIMHKA C CEPOM, CONSTHOM KUCIOTOM, XaIopuaoM meau (I1).
e ['opeHue maruus.
e B3saumonelcTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JlabopaTopHbIe ONBITHI.
29. H3roToBiieHHE MOJIEIH, WILTIOCTPUPYIOIIEH CBOWCTBA METAIITHYECKOM CBS3U

Conep:xkanue 9 kiaacca
(2 4 B Hene110, Beero 68, u3 Hux 4 4 - pesepBHOe Bpems).

IloBTOpEeHue u 0000MIeHHE CBeIeHUIT 110 Kypcy 8-ro kiaacca (5 yacoB)
bunapusle coemuHeHHs. OKCHABI cojieoOpa3yloniue W HecoyieoOpasyroniue. [ HIpOKCHIIBI:
OCHOBaHUs1, aMpOTepHbIe, KUCIOThL. CpeHNe, KUCITBIE, OCHOBHBIE COJIH.
O06oOmenne cBeACHUH O XWUMHUYECKHX peakiusax. Kiaccudukanus XUMHYECKUX pEakuid To
pa3IMYHBIM OCHOBAHUSM: COCTaBY M YHCIY PEarupyroNIuX U 00pa3yIONIMXCs BEIIECTB, TCIIOBOMY



abdekTy, HampaBlIEHUIO, W3MEHEHUIO CTENEHEH OKUCICHHS DJIEMEHTOB, OOpa3yIOIIUX
pearupylomme BemecTsa, (pa3e, NCIoIb30BaHUIO KaTaln3aTopa.
[ToHsATHE O CKOPOCTHM XMMHYECKON peakuuu. PakTophl, BIUSIOMIKE HA CKOPOCTh XMMHYECKHUX
peakIuii: TpUpoAa pEarupyrollux BEUIECTB, WX KOHIEHTpAIWs, TeMIlepaTypa, IUIONIadb
CONPUKOCHOBEHUS, HANIMUKE KaTain3aTopa. Karanus.
JdemMoHCcTpaumu.

e (O3HaKOMJICHME C KOJUICKIIUIMU METAJIOB U HEMETAJLJIOB.

e (O3HaKOMJEHME C KOJUIEKIIUAMH OKCHOB, KHCIIOT M COJIEH.

e 3aBUCHUMOCTHh CKOPOCTH XMMHUYECKOH PEaKIIUU OT MPUPOJIbI pearupyroInX BEIIeCTB.

e 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOHN PEaKIIMU OT KOHIICHTPAIIMH PEAarupyoInuX BEIIECTB.

e 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOH pEaKIMU OT TIUIONIAJAX  CONPUKOCHOBEHUS

pearupyromux BeeCTB (KKUISIIUN CION).

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN PEaKIIMU OT TEMIIEPATypPhl PEarupyrolnux BEIIECTB.
JlabopaTopHbIle ONBITHI.
1. BaumopelicTBue aMMHaka v XJI0pOBOI0OPOa.
2. Peakuus HelTpanu3auuu.
3. HabGnronenue TemnoBoro 3 dexra peakiuy HeUTpaaTu3ainm.
4. BzaumojericTBie cepHOM KUCIOTHI ¢ okcuiom meau (1I).
5. Paznoxenue nmepokcuaa BoIOPO/Ia ¢ TOMOIIBIO KaTana3bl KapTodes
6. 3aBUCUMOCTH CKOPOCTH XMUMHUUYECKOW PEAKIIUK OT MIPHUPOBI PEAarupyroIIUX BEIIECTB Ha MPUMEPE
B3aMMOJICHCTBHS paCTBOPOB THOCYJb(haTa HATPUS U XJopuaa 6apus, THOCyIb(ara HATPUS U
COJISTHOM KHCJIOTHI.
7. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIMK OT MPUPOIbI METAJJIOB MPU WX B3aMMOJICHCTBHH C
COJISTHOM KHCIIOTOM.
8. 3aBUCUMOCTBH CKOPOCTH XUMHUYECKON PEAKIIUU OT MPUPOJIbl KUCIOT MPU B3aUMOJICHCTBUU UX C
JKEIIE30M.
9. 3aBHCUMOCTbH CKOPOCTH XMMHYECKON PEeaKIMK OT TEMIIEPATypHhI.
10.3aBUCHMOCTb CKOPOCTH XMMHUECKOHN peaKIIMU OT KOHLIEHTPALIUU.
11. 3aBUCHMOCTD CKOPOCTH XMMHUYECKOM peakliy OT IJIOUIad COMPUKOCHOBEHUS Pearupyomux
BEIICCTB.
12. 3aBUCUMOCTBh CKOPOCTH XMMUYECKON PEaKLMU OT KaTalau3aropa.

XuMHUYecKHEe Peakiui B PacTBOPax 3J1eKTpoauTos (11 yacos)
[TonsiTue 00 ANEKTPOJUTUYECKOW IUCCOLMALMHU. DJIEKTPOJUTHl U HEDJIEKTPOIUTHL. MexaHu3Mm
JUCCOLMALMI DJIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoMm CBsA3H. CTENneHb 3IIEKTPOJIUTHYECKON
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.
OCHOBHBIE TOJIOKEHUSI TEOPUHU 3JIEKTPOIUTHUYECKON nuccouumanuu. Knaccupukanyss HOHOB U UX
cBoiicTBa. KucnoThl, OCHOBaHMSI U COJIM KaK 3J1EKTpoUThl. VX kinaccudukanus v Juccoruanus.
OO0ue XUMHUYECKHE CBOMCTBAa KHCJIOT: M3MEHEHHE OKPAacKH HMHJIUKATOPOB, B3aUMOJEHCTBUE C
MeTaJlJIaMH, OKCUJAAMU U TUAPOKCUIAMH METAJIOB U CONSIMU. MOJIeKy s ipHbIE U NOHHBIE (ITOJIHBIE
Y COKpAIllEHHbIE) YPaBHEHUs peakiuid. XMMHUYECKUNA CMBICI COKPAIIEHHBIX YpaBHEHHM. Y CIOBUSA
IIPOTEKAHUsS PEAKIIMM MEKy dJIEKTPOJIMTAMHU 10 KOHIA. PsAJT aKTHBHOCTH METAJLIOB.
OO0ue XMMUYECKHe CBOMCTBA IIeNoYeil: B3auMoJieiicTBUE ¢ KHCIOTaMH, OKCHIAaMHU HEMETalJIOB,
comsiMu. OOImMe XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMN: B3aUMOJIEHCTBUE C
KHCIIOTaMH, pPa3JIoKEHHUE IPU HarpEBaHUU.
OO0mre XMMUYECKHEe CBOMCTBA CPETHUX COJICH: B3aUMOJCHCTBHE C KUCIOTAMH, IIETI0YaMH, COTISIMHU
U MeTajulaMy. B3anMoencTBre KUCIBIX COJIEH CO LIEI0YaMHu.
[Muaponus, kak 0OMEHHOE B3aUMOJICHCTBHE COJIEH ¢ BOJIOM. [ MIpOIn3 COM CUITBHOTO OCHOBAHUS U
cmaboii KucnoTel. ['uaponus conu caaboro ocHOBaHUS U cuiibHOU kKucnoThl. [llkana pH.
CBolicTBa KHCJIOT, OCHOBaHUM, OKCHJIOB M COJIEH B  CBETE€ TEOPUHU DIEKTPOIUTHUECKOMN
JMCCOLMALIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.
JdemoHcTpaumu.



e licnbiTanue BEMIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOIHOCTD
e 3aBUCUMOCTD NEKTPONPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.
e JIBMKEHHE OKpAIICHHBIX HOHOB B AJIEKTPUYECKOM I10JIE
e OrmpezaeneHue xapakTepa Cpeibl B pacTBOpax COJICH.
JlaGopaTopHbIe ONBITHI.
13. Jluccoumanus cnadbIX JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHCIIOTHI.
14. I3MeHeHne OKpaCcKH MHIUKATOPOB B KUCJIOTHOM cpelie.
15.Peakiust HeUTpaM3auy pacTBOPa MIENOYN PA3TMUHBIMU KHCIIOTAMHU.
16. ITomyuenue runpoxcuaa meau(Il) u ero B3anmMoielicTBUE ¢ pa3IMYHBIMH KUCIOTAMH.
17. BzaumoeicTBue CHIIbHBIX KUCTOT ¢ okcuioM meau(1l).
18-20. B3aumoneiicTBre KUCIOT C METALJIAMU.
21. KauectBeHnHas peakius Ha KapOOHAT-MOH.
22. Ilony4yeHue CTyHs KPEMHUEBOM KUCIIOTHI.
23. KauecTBeHHas peakius Ha XJIOPHU/- I CyJIb(}haT-HOHBI
24. I3MeHeHre OKpacKu UHAUKATOPOB B IIEJIOYHOM Cpeje.
25. B3aumopeicTBHE HIENIOUEN C YIVIEKUCIBIM ra3oM.
26. KauecTBeHHas peakuusi Ha KATUOH aMMOHHUS.
27. llonyuyenue runpoxcuaa meau(ll) u ero paznoxenue.
28. BzauMopeicTBre KapOOHATOB C KUCIIOTAMH.
29. Ilonyuyenue ruapokcuna xenesa(Ill).
30. BzaumoneiicTBue xeneza ¢ pactBopoM cynbdata meau(1l)
IIpakTuyeckune padoTsl
1. CsaoiicTBa KHCIIOT, OCHOBAaHUI, OKCUJIOB U COJICH B CBETE TEOPUU DIIEKTPOITUTHIECCKON
JIUCCOIMAIINY U OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIIMA

Hemetauibl 1 ux coequHeHus (26 yacoB)
CtpoeHue aTOMOB HEMETAlIOB M UX mnojoxkeHue B llepuoamueckoit cucreme. Psp
ANIeKTpooTpULaTeabHOCTH. Kpucramnuyeckue peméTkn HEMETauIoB — IPOCThIX BEILECTB.
Amnotponust u e€ npuurHbl. Ou3nyeckue cBoicTBa HeMeTaysioB. OO0IIMEe XMMHYECKHUE CBOWCTBA
HEMETAJJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.
["anorensl, cTpoeHHME UX aTOMOB U MOJIEKYyJd. PU3NYECKHME U XMMHYECKHE CBOWCTBA TaJIOTEHOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB TajOre€HOB B 3aBUCHMOCTH OT UX T[OJOXEHHUS B
[Tepuognueckoit cucteme. HaxokIeHue rajoreHoB B NPUPOAE M MX IOIY4YeHHE. 3HAUYE€HUE U
MPUMEHEHHE TaJIOT€HOB.
["aoreHoBOJOPO/IBI M COOTBETCTBYIOIINE UM KHCIIOTHI: IJIABUKOBasi, COJIHas, OpOMOBOAOPOAHAS,
nonoBosopoaHas. ['amorenuapl. KauecTBeHHBbIEe peakuMM Ha TrajloreHuJ-uoHsl. I[IpumeHeHHe
COEJIMHEHUH raJloreHoB U UX OHOJIOTHYECcKast POJib.
O6mass xapakrepuctuka snemeHToB VI A — rpynnel. Cepa B mnpupojen €€ MOoIydeHHUE.
AnnoTponHsle MOAU(UKALIMU Cepbl M UX CBOMCTBAa. XMMHUYECKHE CBOWCTBA CEPBI U €€ IPUMEHEHHE.
CepoBOJOpO/I: CTPOCHHME MOJEKYJNbl, (U3MYECKUEe M XUMHUYECKUE, MOJIyuUeHHE M 3HauyeHHeE.
CepoBonoponHas kucnora. Cynb(uasl U ux 3HaueHue. JIroMuHO(OPEI.
Oxkcup cepri(IV), cepaucras kucnora, cyiabpuTel. KauecTBeHHast peakiiys Ha CylIb(PUT-HOH.
Oxcun cepwi(VI), cepnast kuciora, cyiabdarsl. Kpucramtoruaparsl. KadecTBeHHast peakuus Ha
cynbdaT-uoH.
CepHass KkHclOTa — CHJIBHBIM 3ekTponut. CBoiicTBa pa30aBIeHHON CEpHOM KHCIOTHI, Kak
TUMIUYHOM KHCIIOTHI: B3aMMOJIEHCTBHE C MeTajlylaMH, OCHOBHBIMU U aM(OTEPHBIMU OKCUAAMH,
OCHOBAaHMSAMU M aM(OTEPHBIMH T'MJIPOKCUAAMH, coyisiMu. KauecTBeHHas peakius Ha Cynb(ar-HuoH.
OO0mras XxapakTEepUCTHKA AIEMEHTOB VA rpynimbl. A30T, CTpOE€HHE aToMa U MOJIEKYJbl. Du3nueckne
U XUMHYECKHE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B IPUPOJIE U ero OMoJIoruyeckast poib.
AMMHUak, CTpOEHHE MOJIEKYJbl U (PU3UYEecKHe CBOIicTBa. AMMHauHas BOJa, HAIIATBIPHBIN CHUPT,
rUIpaT aMMuaka. J[OHOPHO-aKLENTOPHBI MeXaHuW3M OOpa30BaHMs KAaTHOHA aMMOHMSL.



BoccranoBurtenbubie cBoiicTBa ammuaka. Conu aMMOHUST W UX TpuMeHeHue. KadecTBeHHas
peakuys Ha KaTHOH AMMOHHMSL.

Oxcupl a30Ta: HECOJeoOpa3yroIlue W KUCIOTHBIC. A30THUCTas KHCIOTa W HUTPUTHL. A30THas
KHCJIOTA, €€ MoJy4yeHue u cBorcTBa. Hurparsl.

®ochop, crpoenne aroma wu amiorponus. Dochumel. Dochun. Oxcux dochopa(V) u
oprodochopnas kucinota. Pocdarel. DochopHbie ynoopeHus. THCEKTHITUIBI.

OOmass xapakrepucTuka 31eMeHTOB IV A- rpynmbl: 0COOEHHOCTH CTPOEHHSI aTOMOB, IPOCTBIX
BEILLECTB U COECJMHEHHUN B 3aBUCUMOCTH OT IOJIOKEHMs 3JIEMEHTOB B llepmonnueckoin cucreme.
VYraepon. Amnorponssie MoauduKanuu: anmas, rpadgut. AMopdHBIA yriepoa u ero copra: caxa,
AKTHBUPOBAHHBIA Yrojb. AgjcopOuus. XWMHYECKHE CBOHCTBa yriepoaa. Kokcoxmmuueckoe
IPOM3BOJICTBO U €ro mpoaykiws. KapOumapl.

Oxkcun yraepona(ll): cTtpoenue mosekysbl, TojdydeHne u ero cBoicta. Oxcupn yriepoma(lV):
CTPOEHHUE MOJIEKYJIbL, IIOJIyUEHUE M €r0 CBOWCTBA. YTOJIbHAs KUcIOoTa. CONM YroiabHOW KHUCIOTHI:
KapOOHaThI U TUIIPOKapOOHaThl. TexHuveckas v nuuieBas coja.

Heopranuueckue #  OpraHMYecKHE BELIECTBA.  YTJIEBOAOPOAbl. XHMHUYECKOE CTPOECHHE
OpPraHWYECKUX BEIIECTB, KAK NOPAIOK COCAMHEHUSI aTOMOB B MOJIEKYJIE IO BAJICHTHOCTH.

Mertan, 3TaH, Kak IpelelbHbIE YIJIEBOAOPOAbL. OTHIEH M aUeTWIEH, KaK HeNpeaebHbIe
(HeHaCBIIIEHHBIE)  YIIIeBOAOPOAbl. [opeHue yriaeBomopoaoB. KauecTBeHHbIE peakIuu Ha
HeNpeebHbIE COSUHEHHUS.

OTUJIOBBIN CIHPT, €ro MOJyueHUe, MPUMEHeHHe U (U3MOIOTHYEcKOoe JeHCTBUE. TpexaTOMHBIN
cnupt riauuepud. KayecTBeHHas peakiusi Ha MHOTOaTOMHBIE CIIUPTHI. YKCYCHasl — IPEJICTaBUTEINb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuii, crpoenue ero atoma u cpoiictBa. Kpemuuii B npupoge. Cwimnuasl U cuinad. Okenp
kpemuus(IV). Kpemnueast kuciota u e€ coiu.

[TpousBoacTBO crekna MU uemeHTa. IIpoaykuusi CHUIMKAaTHOW NPOMBILIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, hapdop, pasHc. Onrudeckoe BOJIOKHO.

Hemerannel B npupone. ®pakiuoHHAas IMEPErOHKa MXUAKOTO BO3AYyXa, Kak CIOCOO IMOJIyuyeHUs
KHCIIOpo/ia, a30Ta, aprona. [lomyuenue dpocdopa, kpeMHuus, Xjaopa, uoaa. DIEKTPOIU3 PACTBOPOB.
[TosyueHue cepHOM KHCIOTBI: ChIPbE, XMMHU3M, TEXHOJOTHYECKAsl CXeMa, METOJ[ KUISIIEro CJos,
MPUHIIMIIBI TEIUI000MEHa, MPOTUBOTOKA M IUpPKyIsauu. Oneym. [Ipous3BoacTBo amMmmuaka: ChIpbE,
XUMH3M, TEXHOJIOTHYECKAs CXeMa.

JleMoHCTpanuu

Komnneknus HeMeTamios.

Mopnenu KpUCTaUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

O30HaTOp ¥ MPUHLUIBI €T0 PabOTHI.

["'opeHune HeMeTauI0B — MPOCTHIX BEIECTB: cepbl, (pocdopa, APEBECHOTO YIIIs.

OO0pa31bl TaJOreHOB — MPOCTHIX BELIECTB.

B3anmoeicTBie raJloreHoB ¢ METAJUIAMHU.

BeiTecHenue xyopa GpoMOM MK HOJa U3 PAaCTBOPOB UX COJIEH

Konnekuus mpupoaHbIX COEIUHEHUH XII0pa.

BzaumopeiicTBue cepsl ¢ METANIAMMU.

I'openue cepsl B KUCIIOpOIE

Komnekuus cynbGuaHbix py.

KauectBenHast peakuus Ha CylIbQUA-HOH

Ob6eciBeunBaHNEe OKPALIEHHBIX TKAHEH U IBETOB CEPHUCTHIM I'a30M.

B3anMopeiicTBue KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEMIBIO.

OOyriMBaHue OpraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOI KHCIOTOM.

Huarpamma «CocTaB Bo3yxa»

Buneodparmentst u cnaiias! «IItnusu 6azapb»

[Tony4enue, cobupaHue u pacro3HaBaHUE aMMHaKa

Paznoxxenne 6uxpomara aMMOHUS



e B3saumonelcTBUE KOHLUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
e ['openue u€pHoro nopoxa
e PasnoxeHue HUTpATa Kajaus U TOPEHUE IPEBECHOTO YTrOJIbKa B HEM
e OOpa31el MPUPOIHBIX coeanHeHuH docdopa.
e T'openue pocdopa Ha Bo3ayXe U B KUCIOPOJE.
e [lomyuenue 6emoro dochopa 1 UCTIBITAHUE €TI0 CBOWCTB
o Komnekmus «O06pa3ibpl IPUPOAHBIX COSAUHEHHUH yriepoaa
e [Iloprper H. JI. 3enunckoro. IlornomieHne akTUBUPOBAaHHBIM YITIEM pPacTBOPEHHBIX
BELIECTB UJIU a30B.
e YCTpoHCTBO MPOTHBOrasa
e Mogenu MOJEKyJI METaHa, dTaHa, STWICHA U alleTUJICHA.
e BzaumoneiicTBue 3THiIeH ¢ OpOMHON BOJIOM M pacTBOPOM I€pMaHraHaTa Kajus.
OO01re XxMMUYECKHE CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOU KUCIIOTHI
KauecTBeHHast peakiiis Ha MHOTOAaTOMHbBIE CIIUPTHI
Komnexnust «O0pa3ubl NPUPOIHBIX COSTMHEHUN KPEMHUS
Komnekuus crekia, KepaMUKH, IEMEHTA U U3/1ETUI U3 HUX
Konnekuust npoyKIuy CUIMKaTHOW IPOMBIIIIIEHHOCTH
Buneodparmentst u cnaiiasl «I [pon3BOICTBO CTEKIIA M IEMEHTa
Komneknusa «[IpupoaHbie COeIMHEHNS HEMETAIIIIOBY
Buneodparments! u crnaiiabl «@pakimoHHas IEPEroHKa KHUJIKOTO BO3TyXa
Buneopparmentsl u  chaiiael  «llomyueHue Bogopoja, KHCIOpOAa M TaJOreHOB
NEKTPOIUTUYECKUM CIIOCOOOM»
Mopnenu annapaToB Jyisi IPOU3BOICTBA CEPHOM KUCIIOTHI.
Mopenp Kunsimero cios.
Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.
Buneodparments! u cnaiiapl «IIpon3BOICTBO CEPHOM KUCIOTHD)
Buneodparmentsl u cnaiiasl «IIpou3BoacTBO aMMuakay
Komnexuust «CpIpb€ A1 NOJIy4eHUsI CEPHOM KUCIIOTBI»
JlabopaTopHbIe ONBITHI
31. Pacnio3HaBaHue rajJoreHu-HOHOB
32. KauecTBeHHbIE peakllui Ha CYyIb(aT-UOHBI
33. KauecTBeHHast peakiusi Ha KATHOH aMMOHUS
34. XuMHuecKkre CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA
35. KauecTBeHHbIe peakiuu Ha pochar-uoH
36. Ilony4yeHnue u CBOMCTBA YTOJIBHON KUCIOTHI
37. KauecTBeHHas peakiys Ha KapOOHAT-NOH
38. IIponyckaHue yrieKuciIoro ra3a 4epe3 pacTBOp CHJINKAaTa HaTpUs
IIpakTHyeckue padoTnl
2.13yueHne CBOWCTB COISIHON KHCIIOTHI
3. M3yueHne CBOWCTB CEpHON KUCIIOTHI
4. Ilony4yeHne aMMuaKa U U3y4€HHUE €r0 CBONCTB
5. Ilosmy4yeHue yrileKMuCIoro raa u M3y4eHue ero CBOMCTB
Metaabl 1 ux coequHenns (17 gacos)
[Tonoxxenue mertamioB B llepmoamdeckor cucteme xumuueckux snemeHtoB . . Menneneena,
CTPOEHHE MX aTOMOB M KPUCTAUIOB. MeTalnueckas CBsI3b U METAJUIMUECKas KpUCTaIMdecKas
pemérka. PuU3NYECKUE CBOMCTBA METAJUIOB: JJIEKTPO- M TEIUIONPOBOJHOCTb, OTpa)aroIias
CHOCOOHOCTB, MIACTUYHOCTD. CrutaBbl YEPHBIE U 1IBETHBIE.
Meramibl Kak BOCCTAaHOBUTENW. OJEKTPOXMMHYECKHMM psi  HanpsbkeHWil. Bzammonelicteue
METAJIJIOB C HEMETAJIJIaMH, OKCUJAMH, KUCJIOTAMHU, COJISIMU. AJIFOMUHOTEPMHUSL.
Oxcubl ¥ THAPOKCHUIBI IIETOYHBIX METAJUIOB, UX MOJIy4€HUE, CBOWCTBA, IpUMeHeHne. Baxueliue
COJIM ILEJIOYHBIX METAJUIOB, UX 3HAUEHUE B )KUBOI U HEXKUBOU NPUPOJE U B )KM3HU YEIOBEKA.



OKcubl U TUAPOKCHUIBI HIETIOYHO3EMENBHBIX METAJUIOB, UX MOJIYyYEHUE, CBOMCTBA U MPUMEHEHHE.
Baxnelimue conn meEnoyHO-3€MENbHBIX METAIOB, UX 3HAYEHHE B MPUPOJE M JKU3HU YEIOBEKA.
KapOonatsl u ruipokapOOHATHl Kb,
KéctkocTh Boabl: BpeMeHHass M TocTosiHHas. CrocoObl YCTpaHEHHUsI BPEMEHHOM KECTKOCTH.
Crioco0bl ycTpaHeHUs TTOCTOSIHHON KECTKOCTU. VOHUTHL.
CoenvHeHus allOMHHHS B MpUpoJe. XUMUYECKUE CBOMCTBa amtoMuHus. OCOOCHHOCTH OKCHAA U
TUIPOKCUIA AIIOMHHHS Kak aM(pOTEpHBIX COCIWHEHWH. BaxHeWmmme conm amoMuHUS (XIOPHI,
cynbdar).
OcoOenHocTH cTpoeHus aroma xenesa. JKenezo B npupose. Baxneiimue pyas! sxenesa. [lonyuenue
yyryHa u ctanu. Oxkcuapl u rugpokcusl sxeneza(ll) u (1), Conm xeneza(Il) u (III). OOHapyxenue
MOHOB KaTHOHOB KeJle3a B pacTBOpE. 3HAUEHHUE COEIMHEHUI JKenesa.
Koppo3us xummuueckast v 3JIEeKTPOXUMUYECKAsL. 3alIuTa METAJIJIOB OT KOPPO3UHU.
Mertaisl B Ipupojie: B CBOOOTHOM BHJIE U B Buje coeanHeHuid. [Tonstie o metammyprun. UépHas
U LBETHAas METaJUIyprus. [Tupomerasnyprusi, THAPOMETAILUTYPrUs, 3SJIEKTPOMETAILTYPIrHsl.
Jomennsrii npouecc. IlepepaboTka uyryHa B cTaib. DIEKTPOJIN3 PACILUIABOB.
JdemMoHCcTpauMu

e BsaumoneiicTBre HATPUs, TUTHS U KaJbLHS C BOJOM.
['openue HaTpusi, MarHus U ’eje3a B KUCIOPO/IE.
Bcnpiiika TepMUTHOM CMECH.
B3auMozeiicTBue cMecu MOPOUIKOB CEPBI U Keje3a, IUHKA U CEpPBL.
B3aumMopeiicTBre adtOMUHUS C KUCIOTAMM, LIEI0YaMU U BOJOM.
B3aumMopeiicTBue xene3a u Meu ¢ XJI0pOM.
B3aumopeiicTBue MenuM C KOHUEHTPUPOBAHHOW CEPHOM KHCIOTOM M a30THOM KHCIIOTOU
(pa30aBIeHHON M KOHIICHTPUPOBAHHOM).
Okpacka MIaMeH! COeMHEHUSMHU 1IEJIOYHbIX METAJIIIOB
Okpacka MIaMeHu COEJUHEHUSAMHU 1IETOUYHO3EMENIbHBIX METAJIJIOB
["amieHue u3BecTH BOJOM.
[Tonyuyenue XECTKOI BOBI B3aMMOJIEUCTBUEM YITIEKHUCIOTO C U3BECTKOBOM BOJIOM.
YcTpaHeHrne BpeMEeHHOM JKECTKOCTH KUISTYEHUEM U 100aBKOM COMbI.
YcTpaneHue NOCTOSTHHOM KECTKOCTH 100aBKOM COJIBI.
WNoHUTHI ¥ IPUHIIUTT UX AEUCTBHS (BUACO(PparMeHT).
Konneknusa npupoaHbIX COETUHEHUN aTiOMUHUS.
BuneodparmenTs! u cnaiapl «OKCHI aTFOMUHUS U €70 MOAU(DUKAITHI.
[TosryueHue aMmpoTepHOro rMAPOKCUIA ATFOMUHUS U UCCIIEI0BAaHUE €T0 CBOMCTB
Komneknusa «XuMu4eckrue HCTOYHUKH TOKA
Pe3ynprarel IIMTEIBHOTO SKCIEPUMEHTA IO M3YYEHHUIO KOPPO3UHM CTAIBHBIX M3ICIHNA B
3aBUCHMOCTH OT YCJIOBHH IPOLECCOB
Boccranosnenue menu u3 okcuga meau(1l) Bogoponom
Buneodparments! u cnaiast «IIpon3BoacTBO UyryHa U CTaIN»
BuneodpparmenTs! u cnaiasl «M3aenus u3 4yryHa u cTajam»
Buneodpparments! u cnaiasl «I1pon3BoacTBO aTFOMUHUS
JlabopaTropHblie ONBITHI
39. B3aumoneiicTre xene3a ¢ pactBopoM cynbgara mean(ll)
40. IToryyeHne U3BECTKOBOM BOBI U OMBITHI C HEW
41. Tlonyuenue ruapokcunos xenesa(ll) u (111)
42.KayecTBEHHbIE pEAaKI[UU HA KATHOHBI JKeJe3a
IIpakT4yeckue padoThI
6. [Tomyuenue sxecTKOM BOJIbI U CITOCOOBI €€ YCTpaHEeHHUS
7. PellieHne sKCIEpUMEHTANIbHBIX 3a7a4 1o Teme «MeTauibh»

XuMus M OKpyxkamomas cpeaa (2 yaca)



Crpoenne 3emuu: sIpo, MaHTUs, 3€MHas KOpa, UX XHUMHYecKui cocrtaB. Jlutocdepa u eé

XUMHYECKH cocTtaB. Munepanbl. Pynbl. Ocagounbie moponbl. [lose3Hble HCKOMaemble.

XUMHUYECKUH cocTaB THIpocdepbl. XMMUYECKHH COCTaB aTMOC(EPHI.

VICTOYHMKM XUMHUYECKOrO 3arpsi3HEHHs OKpyxkawoled cpeabl. [7106ambHbIe HKOJIOTHYECKUE

npoOJeMbl  YeIoBEYEeCTBA: IMAPHUKOBBIA 3(PQEKT, KHUCIOTHBIE JOXKIH, O30HOBBIC JIBIPHI

MexayHapoiHOE€ COTPYAHHUYECTBO B OOJIACTH OXpPAaHbl OKpY’Karolleld cpeabl OT XMMUYECKOIo

3arps3HEHus. «3enéHast XUMUS».

MapkupoBKa yakOBOYHBIX MaTEpUANIOB, JJIEKTPOHUKH M OBITOBOM TEXHHMKH, MPOIYKTOB UTAHUS,

ITUKETOK I10 YXOAY 32 OLEXKION.

JdemMoHCcTpauMu

Buneopparmentst u cnaiiasl «CtpoeHne 3eMiIH U €€ XUMUYECKHI COCTaB»

e Koseknus MUHEPAIOB U TOPHBIX OPOJ

) Konneknusa «Pyasl MmeTamioB»

Buneodparmentsl u cnaiinpl «I'100aabHbIe 3KOIOTHYECKHE TPOOIEMbI UEIOBEUECTBAY

BuneodparmeHTsl 1 ciaiiibl 0 CTENEHH YKOJOTMYECKON YMCTOTHI TOBapa

JlaGopaTopHble ONBITHI

43. U3yueHue rpaHuTa

44. 3ydyeHne MapKUPOBOK PA3JIMYHBIX BU0B IIPOMBIIIICHHBIX U IIPOJOBOIBCTBEHHBIX TOBAPOB
O000menue 3HaHUI 10 XMMHH 32 Kypc OCHOBHOM mKoJblL. [Togroroska k OcHoBHOMY

roCyJAapcTBeHHOMY 3K3aMeHy (7 4acoB)

CrtpoeHue atroMa B COOTBETCTBUM C IIOJIO)KEHHEM XUMHUYECKoro ayeMeHTa B Ilepuoamueckoi

cucreme. CTpoeHue BEIECTBA: XMMUYECKAs CBS3b U KPUCTAUIMYECKUE PEIIETKH. 3aBUCHUMOCTb

CBOWCTB 0Opa30BAHHBIX 3JEMEHTAMH TPOCTHIX BEUIECTB (METAJUIOB, HEMETAJUIOB, OJIArOPOIHBIX

ra3oB) OT IIOJIOXKEHMs 3JeMeHTOoB B Ilepuoanueckoil cucteme. TUIOIOrHs HEOPraHMYECKHX

BELIECTB, JIEJICHUE UX Ha KJacchl ¥ rpynisl. [IpencraBurenu.

IIpu3Hakyu M yciaoBHsI NPOTEKAHMSI XUMUYECKMX PEaKIUil. TUIOJOrus XMMHUYECKUX pEaKkLui 1o

pa3IuYHbIM OCHOBaHMSIM. Peaxiuun MOHHOTO oOMeHa. OKHCIUTENBHO-

BOCCTAHOBUTEJIbHBIE PEAKIIUH.

XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIe XMMUYECKHE CBOMCTBA cOIe00pa3yoLIX
OKCHJIOB, THJIPOKCHJIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX THAPOKCUIOB), COJIEH.



3. TemaTmyeckoe IJIAHHPOBaHHE Kypca.

8 kiace

Paznen

Kommaec
TBO
4acoB

OCHOBHBIE BU/IBI JESITEIHPHOCTH 00yJarOIINXCS
(Ha ypoBHe YVY]I)

OCHOBHblE
HanpaBneHus

BOCIIUTATEIHHO
¥ NeITeNbHOCTH

HaganpHabie
MOHATHS U 3aKOHBI
XUMHUHU

20 gacoB

Ilpeomemnvie: HayuwTbCs naBaTh OIPEACTICHUS OCHOBHBIM
TOHATHSAM, W3y9aeMbIM HAa YPOKax, ONMCHIBATH M CPAaBHHUBAThH
MpEeIMEThl U3yUeHHs €CTECTBEHHO-HAYUHBIX IUCIMIUIMH, B TOM
YHUCIIC XUMHH; KIaCCH(UIIMPOBATh BEIIECTBA IO COCTABY
(mpocThie U CJHOXKHBIC); XapaKTEpPU30BaThb OCHOBHBIE METObI
W3y4YCHUs] CCTCCTBCHHO-HAYYHBIX JUCHUIUIMH (HAaOJIOJICHUE,
HKCIEPUMEHT, MOJAEIHMPOBAHKE); Pa3uyaTh Tela U BELIECTBA,
XMMHYECKUI 3JIEMCHT U MPOCTOE BEUICCTBO; OMKCHIBATH (HOPMBI
CYIIECTBOBAHHMS XHMHYECKHX O3JICMEHTOB, CBOMCTBA BEIECTB;
BBITIOJHATH HEMOCPEICTBEHHBIC HAOMIONCHNS M aHAIN3 CBONCTB
BEIIECTB ¥ SBJICHHUH, IPOHCXOIINX C BEIISCTBAMH, C
COOITIOICHHEM TIPaBUII TEXHUKH OE€30TaCHOCTH, OOBSCHATH CYIII-
HOCTb XHMHYECKHX SBICHHH (C TOYKHA 3pEHHs aTOMHO--
MOJICKYJSIPHOTO YY€HHs) W WX TNPHHIMIHAIGHOTO OTIHYUS OT
(hU3HYCCKUX SIBJICHHI, XapaKTEPU30BaTh POJIb XUMHH B JKU3HH
YeNlOBeKa;HayUHUThCS paboraTh c 1a60paTOPHBIM
obopynoBaHMEeM U 00OTpeBaTelbHBIMH MpPUOOpaMu B
COOTBETCTBHHU C MPABIAMU TCXHHKH 0E30MACHOCTH: BBIMOJIHATH
NpOCTeHIINE  TPHEMbl  oOpamieHuss ¢ JIabOpaTOPHBIM
000opyIoBaHUEM: C TA0OPATOPHBIM IITATUBOM, CITUPTOBKOM
THosnaeamenvhvle:  yCTAaHABIWBATh  MPUYWHHO-CIICICTBCHHBIC
CBSI3M; COCTAaBISITh CIIOKHBIA IUIAaH  TEKCTa; MOIydYaTh
nHpOpMAIMIO W3  PA3NMYHBIX ~ HCTOYHHWKOB,  IIPOBOIUTH
HaOIIOZICHNE; ONpPENeIATh CYIICCTBCHHBIC NPU3HAKH OO0BEKTa;
OCYIIECTBILATE KAYECTBEHHOE U KOJIMYCCTBCHHOE OIMCAHHE
KOMIIOHEHTOB 00BbEKTa

Pecynsamuenvie: GopMynupoBath 1eJib YpOKa U CTABHUTH 3aa4H,
HEOOXOMUMBIE Ui €€ JOCTIXKEHHWS; TIUJIAaHUPOBaTh CBOIO
JIeSITeTIbHOCTh U MPOTHO3MPOBATh €€ pe3yabTaThl; paboTaTh IO
TUTaHy, CBEPSATH CBOU JICUCTBUSA C MEJIBIO U, MPU HEOOXOAUMOCTH,
KOPPEKTHPOBATh OIIMOKHA CaMOCTOSTEIFHO; O(POPMIATH OTYET,
BKJTFOUYAMONMN  OIMMCaHWEe HaONIOACHHS, €ro pe3yJbTaToB,
BBIBOJIOB; paboTaTb B  COOTBETCTBHH C  W3yYCHHBIMH
IrOpUTMaMHU JEUCTBUNA

Kommynuxamuenule: cTpOUTH pedeBble BBICKA3bIBAHUS B YCTHOM
Y MICEMEHHOH (popMe; apryMEeHTHPOBATE CBOKO TOUKY 3PCHHS
Jluunocmuvle:  (popMHUpOBaHME TI03HABATEIBHOIO HHTEpECca K
M3YyYEHHIO XMIMUHW; MOTHBAIIMS YYaIIMXCSI HA TIOJy4Ye€HHE HOBBIX
3HaHWH; (OPMHUPOBAHHE HAYYHOTO MHPOBO33PEHUS; YMEHUE
MIPUMEHSTH TOJTyYEHHbIE 3HAHUS B IPAKTHUECKON JIESTEIHbHOCTH

1,345,6,7.

Baxknennine
MpeACTaBUTENN
HEOPTaHUYECKUX
BEIIECTB.
KomanuecTBeHHBIE
OTHOIIICHUS B
XHMHH

18 wacos

Ilpeomemnvie: Hayuntbcs NPUMEHATH MOTyYCHHBIC 3HAHUS B
COOTBETCTBMM C pellaeMoM 3ajadeil; KiaccupuuupoBaTh
MPOCTHIE BEIIECTBAa HA METAJUIBI U HEMETAIIIBI, XapaKTepHU30BaTh
obume (¢u3NUeCKue CBOMCTBA METAJUIOB; YCTaHABIIMBATH
NPUYMHHO-CJIEACTBEHHBIE CBA3M MEXJIy CTPOEHHEM aroMa H
XMMHYECKOH CBSI3bI0 B IIPOCTHIX BEIIECTBAX-METAIIAX; PEIIaTh
33/1a4¥ C HCIOJIb30BAaHWEM IIOHATHH KOJMYECTBO BEIIECTBA,
MOJIIpHasi Macca, MOJSPHBIH 00BbEM Tra30B, MOCTOSHHAS
ABOFa}IpO, TIPOBOAUTH BBIYHCIICHUA C UCIIOJIb30BAHUEM TTOHATUA
J0H

Ilo3naeamenvuvie:  UCTIONB30BaTh  3HAKOBO-CUMBOJIMYECKUE
CpeicTBa Ul pELIeHHs] 3a[ad; OCYIIECTBISITh CPABHEHHE,
KIacCU()MKAMIO, CO3/JaBaTh  00OOIIEHWs, YCTAaHABIMBATh
AHAJIOTMW, JCJIAaTh BBIBOJBI, ITOHWUMATb, MHTCPHPECTHUPOBATH M

3,6,8.




npeoOpa3oBbIBaTh HHPOPMALHIO, IPECTABICHHYIO B Pa3JIMYHBIX
hopmax.

Pezynamuensie: GopMynupoBaTh Lellb ypOKa U CTABUTH 3a/a4H,
HEOOXOAMMBIE Ui €€ JOCTIDKCHWS; IUIAaHHPOBaTh CBOIO
JEATENPHOCTh U IIPOTHO3UPOBATH €€ PEe3YNIbTaThl; paboTaTh II0
IUTaHY, CBEPSITh CBOM JEHCTBHSA C LETBIO U, IPU HEOOXOIMMOCTH,
KOPPEKTHPOBATH OIIHOKH CaMOCTOSITENBHO.

Kommynuxamuenvlie: cTpouTh peueBble BBICKA3bIBAHUSI B YCTHOM
¢dopme; BecTH Aua’or M y4acTBOBaTh B JUCKYCCHU JUIS
BBISBIICHMS Pa3HbIX TOYEK 3PEHHs Ha pacCMaTpUBAaEMYyIO
MH(OPMALMIO; BBIPAXKATh M apTyMEHTUPOBATh CBOIO TOUKY
3peHHust

JIuunocmuvle: GopMupoBaHUe 10OPOCOBECTHOIO OTHOLICHUS K
YUEHUIO M YMEHHs YIPABISATh CBOEH IIO3HABATEIbHOM [es-
TEIBHOCTHIO,[TO3HABATENIFHOIO HMHTEpECAa K HM3YUCHHIO XUMHH;
(hopMHpOBaHNE YMEHHUS TPAMOTHOTO OOpAICHHS C BEIIECTBAMHU
B XUMHYECKOH J1a00OpaTOpuH U B OBITY

OCHOBHBIE KJIACCHI
HEOPTraHWMYECKHUX
COeIMHEHN

12 gacoB

Ilpeomemmuvie: Hayuutbcss MPUMEHATH NOTYyYCHHBIC 3HAHUS B
COOTBETCTBMM C pElIacMOM 3aJauel; pacKpbIBaTh CMBICI
BOKHEHIINX W3YYCHHBIX IOHATHH; COCTaBIATH (HOPMYJIBI
OMHapHBIX  COCJMHEHWH 1O  W3BECTHOW  BaJICHTHOCTH;
pacCUMTHIBaTh OTHOCHUTENBHYIO MOJICKYIAPHYIO MaccCy IIo
(hopMmyre BelecTBa, MacCOBYIO JIOJIF0 XUMUUYECKHX 3JIEMEHTOB B
CIIO)KHOM BEIIECTBE; ONPENeNsITh THI XHMHUYECKOH CBA3U IO
(opMyne BellecTBa; COCTaBJATh CXeMbl 0OOpa3oBaHHs KOBa-
JICHTHOW TOJIAPHOM U HENOJIAPHON, MOHHOW M METAJUIM4ECKON
CBSI3UIUIAHUPOBATh CBOIO JIESTENBHOCTh, HAXOIWTh AITOPUTM
BBIITOJIHEHHSI TIOCTaBJICHHOM 3a/laud; OCYLIECTBISTH CaMO- H
B3aMMOKOHTPOJIb TIPOLIECCA BBINOJNHEHHS OKCIEPUMEHTa U
KOPPEKIIHIO CBOCH NEATENFHOCTH; CaMOCTOSITENHHO O(QOpPMIIITH
OTYET, BKIIOYAIOLINI OIMCAHUE YKCIIEPUMEHTA, €I0 PE3YJIbTaTOB
U BBIBOJIOB.

Ilo3nasamenvuvie: WUCTIONB30BaTh 3HAKOBOE MOJICIHMPOBAHNE,
OCYIIECTBISITh ~ CPaBHEHWE,  KJIACCU(MKALMIO,  CO31aBaTh
0000IIIeHNS, YCTaHABINBATh AHAJIOTHH, JEIaTh BBIBOIBL.
Pezynamuenvie: GopMynupoBaTh 1IeIb YPOKa U CTABUTH 3aJ1a4H,
HeoOXomuMble Ui €€ JIOCTIDKEHMS; IUIAaHUPOBaTh CBOIO
JIEATENFHOCTh M TIPOTHO3MPOBATh €€ PEe3yNbTaThl; padoTaTh B
COOTBETCTBHU C U3Yy4YEHHBIMU allTOPUTMAMU JIEWCTBUH, CBEPSTH
CBOM JICHCTBHS C II€NbI0 M, TPH HEOOXOJUMOCTH, KOp-
PEKTHPOBATH OIIMOKH CAMOCTOSITEIIHHO.

Kommynuxamuenwvie: cTpOUTb pedeBble BHICKA3bIBaHUS B YCTHOM
U THCBMEHHOI ¢QopMe; BECTM [HWanor U Yy4acTBOBaTh B
JIUCKYCCHH JUIA BBISIBIICHHS Pa3HbIX TOYEK 3pEHHs Ha paccMaTpH-
BaeMyl0 MH(OPMAIMIO; BBIPAXaTh M apryMEHTHPOBATh CBOIO
TOYKY 3pEHHs, IIAHUPOBaTh OOIIHE CIIOCOOBI PabOThI; OCyIIe-
CTBIIITH yueOHOE COTPYIHUYECTBO CO CBEPCTHUKAMHU
Jluunocmuvie: ®opMupoBaHue JOOPOCOBECTHOTO OTHOIICHUS K
YYEHUIO U YMEHHs YIpPaBIATh CBOEH MO3HABaTEIbHOM aed-
TENBHOCTBIO

1,2,5,6.

[lepuoguueckuit
3aKOH u
Ilepuoauueckas
cucrema
XAUMHAYIECKHX
3JIEMEHTOB AN
MenneneeBa u
CTpPOEHHUE aToma

8 yacoB

Ipeomemmuvie: HayqauTbesi IPUMEHATH ITOTyICHHBIC 3HAHUS B CO-
OTBETCTBMM C pellaeMOll 3ajaueil; pacKpblBaThb CMBICI
BaOXHEHIIMX  U3YYCHHBIX  IOHSTHIL: KJIacCH(UIMPOBATH
HEOPraHMYECCKUE BEIECTBA;, COCTABIAATH (OPMYJBI OKCHIOB,
OCHOBAaHUM, KUCJIOT U COJIEH; COCTABIATh Ha3BaHUSI M3YUYEHHBIX
KJIACCOB BEIIECTB; XapaKTEpU30BaTh aTOMHBIC, MOJIEKYJISIPHBIE,
HOHHBIEC MCTAIUIMYCCKUE KPHUCTAUIMYCCKUE PEHICTKU, POJIb
OCHOBOIIOJIOXKHUKOB OTE€4YECTBEHHOM XHUMUH, OIINUCHIBATH
TabnmmuHyto ¢opmy [leproandeckoil CHUCTEMBI XUMHUYECKHX
anemenToB JI.M. MeHmeneeBa; onuChBaTh MOJOKEHUE dJIEMEHTa
B Tabuie /1.11. Menneneera

Ilo3nasamenvrvle:  HUCNONB30BaTh  3HAKOBO-CUMBOJHMYECKHE
CpeACTBa JUIA peIIeHWS 3ajadv; Cco3JaBath  00OOMICHUS,

1568




YCTaHABJIMBATh AaHAJIOTUH, OCYIICCTBIATh KIACCH(UKAIIHUIO,
JIeTIaTh BBIBOJBI; COCTABILITE HA OCHOBE TEKCTA TAOJHUIBL, B TOM
yucie ¢ npumeHenneM cpencts UKT.

Pezynamuenvie: GopMynupoBaTh IENb YpOKa W CTAaBHUTH 3aJad4H,
HEOOXOMMMBIE 1A €€ JOCTIDKEHHS; IUIAHUPOBATH CBOIO
JIeSITENFHOCTh M TPOTHO3HUPOBATh €€ Pe3yibTaThl; padoTaTh IO
TUTAHY, CBEPSATH CBOU ACHCTBUS C LIENBIO U, IPA HEOOXOAUMOCTH,
KOPPEKTHPOBATH OIIUOKU CaMOCTOSATEIBHO.

Kommynuxamuenvie: cTpoUTh pedeBble BHICKa3bIBAHUS B YCTHOU
Y MICBMEHHOM (pOpMe; BECTH AUAJIOT U YYACTBOBATh B IUCKYCCHU
JUIA BBISIBJICHUS] Pa3HBIX TOYEK 3pEHHS Ha pPacCMaTPUBAEMYIO
uH(pOpMaINIO; BRIpAKATh W apryMEHTHPOBATh CBOIO TOYKY 3pe-
HUS

Jluunocmuvle: GopMupoBaHue JOOPOCOBECTHOTO OTHOIICHHS K
YUEHUIO W YMEHHUS YIPaBIATh CBOEH IMO3HABATENBLHOW Jiesi-
TEJBbHOCTBIO

Xumuyeckas CBS3b.
OKHCIUTENBHO-
BOCCTAaHOBHUTEIHHBI
€ peakuuu

10 gacos

Ilpeomemuvie: HayunTbCcsi naBaTh ONPEIEICHUS TOHSTHSAM:
peakUUu COEIUHEHHs, PpeaKknuh pPasjIoXKeHUs, oOpaTUMbIe
peakuy, HEOOpaTHMBIC PEAKLIUH, KaTATUTHYECKHE PEAKLUH,
HEKAaTAINTHIECKUE PEAKLUH; KIACCH(HUIMPOBATh XUMUYECKUC
pEaKIuy MO YHCITy U COCTABY MCXOIHBIX BEIECTB U IPOIYKTOB
peakuny, HAampaBJICHWIO IPOTEKAHWSA PEAKIUM, yJacTHIO
KaTaJl3aTopa; HAOMIOAATh W OIMCHIBATH IPH3HAKA U YCIIOBHS
TEUCHUSI XMMHYECKHX PEaKIi, JelaTh BHIBOJIBI Ha OCHOBAHUU
aHagM3a HaONIOAEHMH 3a OKCIIEPUMEHTOM, COCTaBIATh Xa-
PAKTEPUCTUKH OOLIMX XMMHUYECKHX CBOMCTB OKCHJIOB, KHCIIOT,
OCHOBAHMH, COJIEM € NO3ULUUM TEOPUM BIIEKTPOIUTUYECKOMI
JIICCOLIMAIMY; TIOJIb30BAThCSl TaOJMIEH pPacTBOPUMOCTH IS
peleHus ydeOHO-TI03HaBaTeIbHBIX 33/1a4; COCTABIIATh YPAaBHEHUS
peakIuii, COOTBETCTBYIOIINE IOCIEAOBATEILHOCTH («IIETIOUKE))
NPEBPAIICHNI HEOPTaHMYECKUX BEIIECTB PA3INYHBIX KIIACCOB;
MOJlydaTh ~ XMUMHUYECKYI0  HMH(QOPMAIMI0 M3  Pa3JIMYHBIX
HCTOYHHKOB ¥ HHTEPIPETUPOBATH €€,

Ilo3nasamenvHole:  WCHOJB30BaTh  3HAKOBO-CHMBOJIMUECKHE
CpelcTBa ISl PACKPBITHSA CYLIIHOCTH IIPOIIECCOB; CO3/1aBaTh
0000111eHNs], YCTaHABIMBATH aHAJIOTUH, OCYIIECTBITh Kiaccudu-
KaI[HIo, 1eNIaTh BBIBO/IBI; IPOBOANTH HAOIIIOAEHNE; COCTABIIATh HA
OCHOBE TEKCTa TaOJHMIIBI, CXEMBI, ONOPHBIH KOHCIIEKT, B TOM
yucie ¢ npuMenenueM cpeacts MKT; nomydars nHpopmarmio u3
Pa3IUYHBIX HCTOYHHUKOB S HHTEPIIPETHPOBATH €€.
Pezynamuenvie: HopMymupoBaTh II€Tb YPOKa M CTaBUTh 3aJadH,
HEOOXOAMMbIE AJsI €€ JIOCTWKCHUS; IUIAHWPOBaTh CBOIO
JIEATENFHOCTh U TIPOTHO3UPOBATH €€ PEe3YNIbTaThl; paboTaTh 110
IUTaHy, CBEPSITH CBOM JEHCTBHS C LETBIO U, TPU HEOOXOIMMOCTH,
KOPPEKTHPOBATH OMIMOKH CaMOCTOSTEIIBHO.

Kommynuxamuenvie: CTpOUTh peueBble BBICKA3bIBaHUSI B YCTHOMN
U MICBMEHHOH (hopMe; apryMeHTHPOBATh CBOIO TOUKY 3PEHHS
Jluunocmusie: POpMUPOBaHUWE YMEHHUS YIPaBIATH CBOEH IIO-
3HABAaTEIbHOM  JIEITENbHOCThIO;  NOHHMaHHE  3HAYMMOCTH
€CTEeCTBEHHOHAYYHBIX M MAaTEeMaTHYECKHX 3HAHWH JUIA peIIeHUs
MPaKTHYECKUX 3a1a4; (OPMHUPOBAHHE YMEHHS I'PAMOTHOTO
oOpamieHnsl ¢ BEIIECTBAMH B XUMHYECKOH J1abopaTopuil W B
ObITy

458.




9 kjaacc

TeMmsr

Kommaec
TBO
JacoB

OcCHOBHBIE BUBI ACITEITLHOCTH 00YIaIOIINXCSI
(na yposue YVY/I)

OCHOBHblE
HanpaBaeHua

BOCITUTATEIIBHOM
NIeITEILHOCTH

IToBTOpEHue u
00001meHne
CBEJICHUH 10 KypCy
8-ro kxiacca

5 yacoB

MpeameTHble: HayduThcsl MPUMEHSTH MONy4YEHHBIC 3HAHUS
B COOTBETCTBHHM C pelIaeMoil 3ajgaueil; pacKpblBaTh CMBICIT
BAKHEHIIMX  HW3YYEHHBIX IOHATHH;  XapaKTepHu30BaThb
XMMHYECKHE OJIIEMEHTHl 1—3-T0 mepuojoB MO HX IIO-
noxeHuto B Ilepnomndeckoil cuCTeMe XHMHUYECKHX 3Iie-
menToB .M. MeHnneneeBa; xapakrepu3oBaTb XUMHUECKUE
peakIMy [0  PasIMYHBIM IpHU3HAKaM, paboTath C
71a60paTOpPHEIM O00OpyZOBaHMEM U HAarpeBaTeIbHBIMU
mpubopaMU B COOTBETCTBUM C IIPAaBMJIAMHM TEXHUKH

6e30I1acCHOCTH;

Ilo3nasamenvnuie: HCIIOJIb30BaTh 3HAKOBOE
MOJIENIUPOBAHHUE; OCYIIECTBIATh CpaBHEHHUE,
KJIacCU(UKaIMIo, co31aBaTh OOOOLICHNUS, YyCTaHABJINBATh
aHAJIOTUH, JenaTh BBIBOJIBL, CTPYKTYPHPOBAaTh
HH(GOPMAIIHIO.

Pezynamuenvie: (GopMynupoBaTh Iedb YpPOKa M CTAaBUTH
3a7a4y, HEOOXOAMMBIE ISl €€ JOCTIDKCHHUS; IUIAHWPOBAaTh
CBOIO JI€ATEIbHOCTh M IIPOTHO3UPOBATh €€ PE3YJIbTaThl;
paboTaTh B COOTBETCTBUU C HU3YyYCHHBIMH alTOPUTMaMHU
JCHCTBUH; CBEPSITb CBOM JEHCTBUS C LEIbK U, IpU
HE00XOIUMOCTH, KOPPEKTHPOBATh OIIUOKH
CaMOCTOSTEIIBHO.

Kommynuxamuenvie: CTpOUTh peUEBHIC BBICKAa3bIBAaHHUS B
YCTHOH M MUCEMEHHON (hopMe; BECTH IHAJIOT U y4acTBOBAThH
B JWCKYCCHM 7Sl BBISBICHHS DPAa3sHBIX TOYEK 3pEHHSA Ha
paccMarpuBaeMy0  MH(GOpPMAIMIO; BBIpAXaTb H  ap-
TYMEHTHPOBATh CBOKO TOUKY 3PEHUS

Jluunocmmuvle: dopmuposanne J0GPOCOBECTHOTO
OTHOIIEHUA K YYEeHHIO U yMeHHUS YIpPaBIATh CBOei

TIO03HABaTeJIbHOM AeATeJIbHOCTBIO

458

XHUMHUYECKHe
peaKIu B pacTBOpax
3JIEKTPOJIUTOB

11 gacos

IIpeomemnsie: Hayantbcs pacKpbIBaTh CMBICT BayKHEHIIHX
U3YYEHHBIX B KypCe OCHOBHOH IIKOJIBI XUMUYECKHUX MOHATHII;
XapaKTepU30BaTh  XUMHYECKHE  CBOWCTBA  M3YUEHHBIX
METAJUIOB, HEMETAJUIOB U UX COCIUHEHUN C NO3ULUI TEOPUU
JNEKTPOIUTHIECKOM — JUCCOUMAMU M OKHCIUTENBHO-
BOCCTAHOBUTENBHBIX MPOLECCOB; MPOBOJUTH BBIYHCICHHS 110
XAMHYECKHM  (QopMyTaM H  YpaBHEHMSIM  XHMHYECKUX
peaxuit

Tlosnasamenvubie: UCTIONB30BATh 3HAKOBOE MOJEIUPOBAHUE;
OCYILECTBIATh CpaBHEHHWE, KJIAacCH(UKALMIO, CO3]aBaTh
0000IIeHUs, JIeNlaTh BBIBOJIBI; YCTAHABIMBATH AHAJIOTHH U
NPUYUHHO-CIICJICTBEHHBIE  CBS3M;  CTPYKTYpHpOBaThb H
UHTEPIIPETUPOBaTh  MHGOPMALMIO, TPEICTABICHHYIO B
pa3iuuHOi hopme (CIUIOIIHOMN TEKCT, CXEMBbI, TAOJHUIIBI).
Pezynamuenvie: TNaHUPOBaTH CBOIO  JIESATENBHOCTE U
MIPOTHO3UPOBATh €€ PEe3yJIbTAaThl; IUIAHMPOBATh BPEMS BBI-
TIOJTHEHUS 3a]JaHNi; paboTaTh B COOTBETCTBUU C N3yYEHHBIMU
ITOpUTMaMU JIEUCTBUI; CBEPSITh CBOU JEWUCTBUS C LIEINBIO W,
npu HEO0OXOAMMOCTH, KOPPEKTHPOBATh OLIMOKH
CaMOCTOSITETIBHO; ~ BIAAETh  HABBIKAMH  CaMOKOHTPOJI,
CaMOOLICHKH, NPHHSATHS PELIEHUH M OCO3HAHHOTO BHIOOpa B
y4ueOHOI U TO3HABATEILHOM AESTENEHOCTH.
KommyHnuxamueHule. CTPOUTh pEUYEBBIE BBICKA3BIBAHUS B
YCTHOM W TMCBMEHHOW (hopMe; BECTH KOHCTPYKTHBHBIHA
JUANOr JUIs  BBIABICHWS PAa3HBIX TOYEK 3pPEHHsT Ha

3,4,5,7,8.




paccMaTpuBaeMyro nH(pOpMAaLHIO; BBIpXKaTh u
apryMEHTHPOBATh CBOIO TOYKY 3peHUA

Jluunocmnvie: @DOpMUPOBAaHNE YMEHUSI CaMOCTOSATENBHO
OTOMpaTh U NMPUMEHATh HEOOXOANMBIEC 3HAHMS VIS PEIICHUS
y4eOHBIX 3a7ad; NMOHMMaHHE NPHYMH YCIIEXOB M HEyAad B
JEATENHOCTH; (POPMUPOBAHIE OTBETCTBEHHOTO OTHOIICHHUS K
YYEHHUIO, TOTOBHOCTH M CHOCOOHOCTH K CaMOPa3BUTHIO H
caMOOOpa30BaHMIO Ha OCHOBE MOTHMBAIMM K OOYYEHHIO U
TIO3HAHUIO

Hewmeranasl u ux
COCJIMHCHUS

26 yacoB

Ilpeomemmuvie: HayuuTbes MIPUMEHSTH MMOJTyYCHHBIC 3HAHUS
B COOTBETCTBUU C peIIaeMol 3ajayeil; COCTaBIATh Xa-
PaKTEPUCTUKHU U3yYEHHBIX HEMETAIIOB M0 UX MOJIOKEHHIO B
Ilepuoauueckoit cucrteMe xumudeckux siaemento J[.U.
MeHnzeneeBa; XapakTepH30BaTh CTPOCHHE, (QU3NICCKUE U
XUMHUYECKHE CBONCTBa HEMETAUIOB; XapaKTepHU30BaTh
(u3myeckne W XUMHUYECKHE CBOHCTBA OKCHIOB H
THAPOKCUIOB  HEMETAIJIOB,  OOBSACHATH  3aBHCHMOCTH
CBOKMCTB (WM TMpeacKa3biBaTh CBOWCTBA) HEMETAUIOB OT
nojoxxenust B Ilepuoanueckoil cucreMe XUMHUYECKHUX BJie-
meHToB J[.M. MenneneeBa; COCTaBIATh ypaBHEHUS PeaKLui,
XapaKTePU3YIONINX XUMHUUECKHE CBOWCTBAa HEMETAJNIOB U UX
COCANHEHUH; COEJUHEHUUIKCIIEPUMEHTAIbHO HCCIEN0BATh
CBOICTBAa HEMETANIOB M WX COEAMHEHUM, pemaTh 3Kc-
nepuMeHTaIbHbIe 3a7aun no TemaMm «lloarpymma azora» u
«Iloarpynma  yriaepojaay; 3JICKTPOHHBIC yYpaBHEHUS
TIPOIIECCOB OKHCJICHHAS-BOCCTAHOBIICHHUS; ypaBHEHHUS
SJIEKTPOJIMTUUECKON TUCCOLUAIINH; MOJICKYJISIPHBIE, TIOJHBIE
U COKpAaIlleHHbIE MOHHBIC YPAaBHEHMS PEAKIUU C y4acTHEM
SJIEKTPOJIUTOB;  YCTAHABIMBATh TMPUYWHHOCIEACTBEHHbIE
CBSI3W MEXJy CTPOCHHEM aToMa, XUMHUYECKOW CBS3bIO,
THIIOM KPUCTAJUIMYECKOW pEHIETKH HEMETalIoB M HX
COEIMHEHUN, XUMHUYECKMMHU CBOMCTBAMU, BBIUMCIATH IO
XUMHYCCKMM  (opMyJaM ©  YpaBHCHHSM  PEaKIIHH,
MPOTEKAIOIINX C YIaCTHEM HEMETAIIOB U UX

Ilo3nasamenvnule: HCII0JIb30BAaTh 3HAKOBOC
MOACINPOBAHUE, OCYIIECTBJIATH CpaBHCHUC,
Knaccmbm(aumo, CO31aBaThb O606H.[€HI/I$I, YCTaHaBJIUBATb
aHaJIOT'uu, JcIaTb BBIBO/IBI; CTPYKTYpUPOBATh

HHPOPMAIINIO.CAMOCTOSTEIFHO TPOBOAUTH HAOIOICHUS;
HCIOJIb30BaTh  3HAKOBO-CUMBOJIMYECKUE CPEACTBA  JUIS
peuieHus Y9eOHBIX u T03HABaTENbHBIX 3azay;
(hopMyIHPOBATH BHIBOJIBL.

Pezynamusnvie: GopMmynupoBaTh IIeTb ypoKa M CTaBUTh
3aa4d, HEOOXOIMMBIE JUIS €€ JOCTHXKCHHUS; IJIaHUPOBATh
CBOIO JI€ATEIbHOCTb M IIPOTHO3UPOBATH €€ PE3YJIbTaThl;
paboTaTh B COOTBETCTBUU C H3YyYCHHBIMH aJITOPUTMaMHU
JCUCTBUH; CBEPSITH CBOM JEHCTBUS C LENbI0 U, IIPU
HEOOXOJUMOCTH, KOPPEKTUPOBATh OIIUOKH
CaMOCTOSITENILHO.

KoMMyHUKaTHUBHBIE: CTPOUTH pPEUYEBbIE BBHICKA3bIBAHUS B
YCTHOW U MUCEMEHHOU (hopMe; BECTH AHAIOT U yIaCTBOBATh
B JUCKYCCUM JUIS BBISIBIEHHUS Pa3HbIX TOYEK 3pPEHUS Ha
paccmarpuBaeMyro  MH(GOpPMaIMio; BBIpaXaTb M ap-
TYMEHTHPOBATh CBOIO TOUKY 3PEHUS

Jluunocmmuvie: dopmupoBaHue JI06pOCOBECTHOTO
OTHOIICHHS K YUCHHIO M YMEHHS YIPABJIATH CBOCH ITO3Ha-
BaTENIFHOW  JIESTENHHOCThIO,  (OPMHPOBAHHE  YMEHHSA
TpaMOTHOTO OOpAIIEHUs] C BEIIECTBAMH B XHMHUYECKOU
11a00paTOPHH U B OBITY

2,5.

MeTaiiel 1 Ux
COEeIUHEHUS

17 gacos

IIpeomemmsie: HayauThCst MPUMEHATH NOTyYCHHBIE 3HAHAS B
COOTBETCTBUHU C PELIAEMON 3a7ayeil; cOCTaBIsATh XapaKTepu-
CTHKM M3YYEHHBIX METAJUIOB IO MX MNojoxeHuto B Ilepuo-
JIMYECKOM cucTeMe Xumuueckux oanemeHtoB J[.M. Men-

3,5.




JIeNieeBa;  XapaKTepu30BaTh CTpOCHHE, (PHU3HYEeCKHe U
XUMHYECKHE  CBOWCTBA  METAJUIOB,  XapaKTEpHU30BaTh
(u3ndeckne W XUMHYECKHE CBOWCTBA OKCHIOB W THAP-
OKCHJIOB METAJIOB; OOBSACHATH 3aBHCHMOCTH CBOWCTB (WUTH
MPEICKa3bIBaTh CBOMCTBA) METAJUIOB OT TIOJOKCHUS B
Ilepuomuueckoit cucreme xumudeckux saemeHtoB J[.U.

Menpeneena; COCTaBJISITh YpaBHEHUS peaxiui,
XapaKTepU3YIOUINX XUMUYECKHUE CBOMCTBA METANIOB M HX
COCIMHEHMI;  DJJIEKTPOHHBIE  YpaBHEHUS  IPOIECCOB

OKHCJICHUSI-BOCCTAHOBJICHUS; YPABHEHUS DIIEKTPOIUTUIECKOM
JUCCOLIMAIIMY; MOJIEKYJISIpHbIE, TIOJHbIE U COKpalleHHbIS
HOHHBIC YPaBHEHHS PEaKUHi C y4acTUEM DIIEKTPOJIHUTOB,
YCTaHABJIMBaTh IPUYMHHO-CJICJICTBCHHBIE CBS3M  MEXIY
CTpOCHUEM aToma, XAMHAYECKON CBSI3BIO, THIIOM
KPUCTATMYECKON PEIIETKH METAUIOB M WX COEIUHEHUH,
XUMHAYECKMMH CBOMCTBAMHM;, BBIYHCIATH 110 XMMHYECKHAM
dbopMynaM ® ypaBHEHHSM pPEaKIMi, NPOTEKAOUIHX C
yJacTHEM METaJUIOB M WX COCAWHEHHH, SKCIIEPUMEHTAIbHO
HCCJICIOBATh CBOMCTBA MCTAJNIOB M HX COCITUHCHUH,
pemarh SKcepuMeHTalbHbIC 3a/1a4l M0 TeMe «MeTaibly;
HaOJII0JaTh CBOMCTBA METAIOB U MX COCIMHEHUM, a TaKKe
HBJ’ICHHﬁ, HpOI/ICXOJISIHlI/IX C HUMH, OIIMCHIBATHh XI/IMI/I‘IGCKI/Iﬁ
SKCIIEPUMEHT C TMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM
POHOTO) sI3bIKA W SI3bIKA XMMHUH; (OPMYTHPOBATH BBIBOJIbI
IO pe3yNbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA; OIPEICIATh
(ucxons 3 yaeOHOH 3aJ1a9m) HEOOXOIUMOCTh
HCIIOJIB30BaHUSA HaOJIIOIEHUS WA JKCIICPUMEHTA;
OpTraHU30BHIBATh YUECOHOE B3aMMO/ICHCTBHE B TPYIIIIC

TlosnasamenvHhule: NCNONB30BaTh 3HAKOBOE MOICIUPOBAHUE;
OCYILECTBIATh CPaBHEHHE, KIACCU(HKAHMIO, CO3/aBaTh
0000IIeHNsI, YCTaHABIMBATH AHAIOTHH, JENaTh BBIBOMBI,
CTPYKTYpHpPOBaTh HH(pOpPMANHIO.

Pezynsmuenvie. (HopMyTUpOBaTh IIeIb yYpOKa W CTaBUTH
3a/laud, HEOOXOMUMBIE IS €€ JOCTIDKEHHS, IUIAHHUPOBATh
CBOIO JICATENFHOCTh M TIPOTHO3HPOBATH €€ PE3yIbTaTEHI,
paboTath B COOTBETCTBHM C W3yYCHHBIMH aITOPUTMAMH
JEUCTBUIL; CBEpATH CBOM JEHCTBUS C LEIAbIO M, IpHU
HEOOXOANMOCTH, KOPPEKTUPOBATH OIITHOKH CAMOCTOSITEIIEHO

KommyHnuxamuenvle: CTPOUTh peYeBbIe BHICKA3bIBAHHS B
YCTHOM W THCBMEHHOH (opme; cTpouth 3(QeKTHBHOES
B3aMMOJICHCTBUE C YYHTENIEM W OJHOKJIACCHHKAMH; BECTH
JIMAJIOT ¥ y4acTBOBAaTh B JIMCKYCCHUM /I BBISIBJICHHS! Pa3HBIX
TOYEK 3PEHHs Ha paccMaTprBaeMyto HH(GOPMAIIUIO; BEIPAXKATh
Y apryMEHTHPOBATh CBOIO TOUKY 3PEHUS

Juunocmuvle: GOpMUPOBaHKE TIO3HABATEIBHOIO HHTEPECA K
U3YYCHHIO  XUMHUM;  (OPMUPOBAHHE  HAYYHOIO  MHU-
POBO33pEHMS; MOHUMAHKUE 3HAYUMOCTH €CTECTBCHHOHAYUHBIX
3HAHWH IS PEHICHUS MPAKTHUSCKUX 3a1a4, (OPMHUPOBAHHE
rpaMOTHOTO OOpAIICHUST C BEIIECTBAMH B XHMHYECKOM
11a00paTOpHH U B OBITY

XuMus u
OKpy>Karouiasi cpeia

(2 gaca)

IIpeomemuvie: Hayuutbcs TpamMOTHO oOOpamaThest C
BCIICCTBAMHU B HOBCG}IHQBHOﬁ JKU3HU, OINpECACIIATH
BO3MOXKHOCTb MIPOTCKAHHUS peaxiui HEKOTOPBIX
MPEJCTaBUTEIICH OPraHUYECKUX BEIISCTB C KHUCIOPOIOM,
BOJOPOJIOM, METaJUIlaMH, OCHOBAaHUSMH, TaJOrCHAMU,
OILICHUBATh BIIMSTHUE XHUMHUYECKOTO 3arps3HEHUS
OKpY’Kalolield cpeibl HAa OpPraHM3M 4YelOBEKa, OCO3HABaTh
3HAYCHUE TEOPCTUYECKHX 3HAHUA 10 XUMHH  JUII
HpaKTH‘IeCKOﬁ ACATCIIbHOCTHU YCJIOBCKA, O6’BCKTI/IBHO
OLICHUBATh I/IHq)OpMaHI/IIO O BeHOeCTBaXx MW XHUMHYCCKHUX

1,58.




mporeccax; KPUTHYCCKH OTHOCUTHCS K TICEBIOHAYYHOM
nH(pOpMaNUK, HETOOPOCOBECTHOW pekiiaMe B CpeIcTBax
MaccoBOM nH(OPMAINN;TOHUMATh HEO0OXO0IMMOCTh
COOMIOICHHST TIPEMTUCAHNHN, TIPEIaraeMbIX B HHCTPYKIIUSIX
0 UCIIOJIb30BAHHUIO JISKAPCTB, CPEIICTB OBITOBOM XUMHH.

Tosnasamenvhuie: HCIIOJIBb30BATh 3HaKOBOE
MOZEIUPOBAHUE; OCYIIECTBIIATH CpaBHEHHE,
KiaccudUKanuoo, co3naBaTh OOOOLIEHUS, yCTaHABINBATh
aHAJIOTUH, JeaTh BBIBOJIBI; CTPYKTYPHPOBAThH
nHpopmanuio.

Pezynamusnvie: BHOCUTH HEOOXOANMMBIE KOPPEKTHUBBHI B
JeicTBUE MOCe €ro 3aBeplLICHUs Ha OCHOBE €ro yuera
CJICJIaHHBIX OLIHOOK

Kommynukamuenvie: CTpOUTH PEUEBHIE BBICKA3bIBAHUS B
YCTHOW U MMMCbMEHHOU (popMe; BECTH AUAJIOT U y9aCTBOBATh
B JUCKYCCUM Ul BBISBIEHHUS Pa3HbIX TOYEK 3pPEHUS HA
paccMaTpuBaeMylo  HHGOpMAIWio;, BEIpaXaTb H  ap-
T'YMEHTUPOBATH CBOK TOUKY 3PEHHUS

Jluunocmuvie: PazButue camMoonpeneneHus U aleKBaTHOTO
OLICHUBAHUs CBOUX JIOCTI/I)KCHI/Iﬁ B NPUMCHCHUU 3HAHUHN B
HOBOM CUTyallUH

O0001IeHNE 3HAaHUM
M0 XUMUH 32 KypC
OCHOBHO IIKOJIBI.

IloxaroroBka x
OcHOBHOMY
roCyAapCTBEHHOMY
9K3aMEHY

(7 gacoB)

Ilpeomemnvie: Hayuuthcsi pacKpbIiBaTh CMBICT BasKHEHIITHX
H3yYEHHBIX B Kypce OCHOBHOM INIKOJIBI XUMHYECKUX TTOHATHI;
XapaKTepU30BaTh  XUMHYECKHE  CBOWCTBA  M3YUEHHBIX
METaJUIOB, HEMETAJUIOB U UX COCIUHEHUN C MO3ULUI TeOpUH
JIEKTPONIUTHYECKON — AMCCOLUMALMM M OKUCIUTEIBHO-
BOCCT@HOBUTEJIBHBIX MPOLIECCOB; NPOBOAUTH BBIYHUCIEHUS 110
XUMUYecKnM ~ (OopMyJaM W ypaBHCHMSM  XHUMHYECKHX
peaxiuit

ITlo3nasamenvHuvle: NCIONB30BaTh 3HAKOBOE MOJAEIUPOBAHUE;
OCYIIECTBIATh CpaBHEHHE, KIACCH(UKALUIO, CO3IaBaTh
000011IeHusI, /enaTh BBIBOJBI; YCTAHABIMBATH AHAIOTUU W
NIPUYMHHO-CIIC/ICTBEHHBIE  CBSI3M;  CTPYKTYpPHUpOBaTh U
HHTEPIPETUPOBaTh  MH(GOPMALIMIO, TNPEICTABICHHYIO B
pa3nuuHoi hopMe (CIUIONIHOMN TEKCT, CXEMBbI, TAOJIHUIIBI).
Pezynamuenvie: TNaHUPOBaTH CBOIO  JIGSTENBHOCTE U
NPOTHO3MPOBAaTh €€ Pe3yNbTaThl; IUIAHWPOBATH BPEMs BBHI-
TIOJIHEHMS 3a/IaHMI; paboTaTh B COOTBETCTBUH C M3YUYCHHBIMHU
IrOpUTMaMHU JEHCTBUM; CBEPATh CBOM ACUCTBUS C LIEJIBIO U,
pu HEOOXOIUMOCTH, KOPPEKTUPOBATh OIIHOKH
CaMOCTOSITENIbHO;  BJIAJETh  HAaBbIKAMHU  CaMOKOHTPOJI,
CaMOOIICHKH, TPHHSITHUS PEIICHUH M OCO3HAHHOTO BHIOOpa B
y4ueOHOI ¥ TO3HABATEILHOM AEATENBHOCTH.
Kommynuxamuenvle. CTPOUTh peueBbIe BBICKA3bIBAaHHUS B
YCTHOM M IHCBbMEHHON (opMe; BECTH KOHCTPYKTHBHBIN
QWanor JuUis BBIABIEHMA PAa3HBIX TOYEK 3PEHUS Ha
paccMaTpuBaeMyIo nHpopmanuio; BBIpAXKaTh u
apryMEHTUPOBATh CBOIO TOYKY 3peHU

Jluunocmuvie: DOOpPMHUPOBAHHE YMEHHS CaMOCTOSTENBHO
0TOMpAaTh W MPUMEHATh HEOOXOAUMBIC 3HAHHS IS PEIICHHS
y4eOHBIX 3ajad; MMOHMMaHUE NPHYHH yCIEXOB W HEyAad B
JeATeITLHOCTH;, (POPMHUPOBAaHHE OTBETCTBEHHOTO OTHOIICHHS K
y4EHHIO, TOTOBHOCTH U CIIOCOOHOCTHM K CaMOpa3BUTHIO U
camM000pa30BaHWIO Ha OCHOBE MOTHMBAIMH K OOYYEHHIO H
TTO3HAHHIO

3,4,5,7,8.
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Hpuioxenne 1

Kpurepun u HOpMbI OLIEHKH 3HAHUI 00y4YaK0IIMXCH
1. Ouenka yCcTHOIO 0TBeTa
OtMmetka «5»:
- OTBET IOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHNUU U3YYEHHBIX TEOPHIL;
- MaTepuai U3J0KEH B ONPEACIICHHON JOTHYECKOHN MOCIE0BATEIbHOCTH, TUTEPATYPHBIM
SI3BIKOM;
- OTBET CAMOCTOSITEJIbHBIMN.
OtBet «4»;
- OTBET IOJIHBIM U IPaBUJIbHBIN HA CHOBAHUM U3YUYEHHBIX TEOPHIl;
- MaTepuaj U3JI0KEH B ONPEACIICHHON JJIOTHYECKON MOCIIEI0BATEILHOCTH, IPU ITOM JIOMYIIEHbI
JIBE-TPU HECYIIECTBEHHbIE OLITMOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEJIS.
OtMmetka «3»:
- OTBET MOJIHBIN, HO IPU ATOM JOIMYIIEHa CYIIECTBeHHAsl OIIMOKA UM OTBET HETIOIHbIH,
HECBSI3HBIM.
OtMmetka «2»:
- IIPU OTBETE OOHAPYKEHO HETIOHMMAaHUE yJaIluMCs OCHOBHOTO COJICpyKaHUs y4eOHOTO
MaTepuaia Ui JONYIIECHbI CYIIECTBEHHbIEC OIIMOKU, KOTOPbIE YYAIIUNUCs HE MOXKET UCIIPABUTh
MIPU HABOJISIIMX BOIIPOCAX YYUTENs, OTCYTCTBUE OTBETA.

2. OneHka IKcepUMeHTAIbHbIX YMEHUH

OreHka CTaBUTCS HA OCHOBAHUU HAOIIOICHUS 32 yYalllUMUCA U TUCBMEHHOTO OTYeTa 3a padoTy.
OtMmetka «5»:

- paboTa BBIMIOJIHEHA TTOJTHOCTHIO U MIPABUIIbHO, CACNIaHbl IPaBUIIbHBIC HAOIIOACHHS U BHIBOJIBI;
- SKCIIEPUMEHT OCYIIECTBIICH I10 IUIAHY C YYE€TOM TEXHHKH 0€301acCHOCTH M IPaBUi paboTHI ¢
BEIIECTBAMH U 000PYAOBAHUEM;

- IPOSIBJICHBI OPTaHNU3ALMOHHO - TPYJOBbIE YMEHUS, TIOAJIEPKUBAIOTCS YHCTOTA pabOYero MecTa
U TIOPSZIOK (HA CTOJIE, YKOHOMHO HCTIONb3YIOTCS PEAKTUBBI).

OtmeTKa «4»:

- paboTa BBITIOJIHEHA MPABUIBHO, CACIAHbI IPABUIIbHBIE HAOTIOACHUS U BBIBOJIBI, HO IIPH 3TOM
HKCTIEPUMEHT IIPOBENICH HE OTHOCTHIO MITH JIOMYIIEHB HECYIIECTBEHHBIE OIMOKH B paboTe C
BEIIECTBAMH U 00OPYOBaHUEM.

OtmeTtka «3»:

- paboTa BBIMOJHEHA IPABUIBHO HE MEHEE YeM HAIOJIOBUHY WJIU JIOMYILEHA CYILECTBEeHHAs
omnoOKa B X0JI€ dKCIIEPUMEHTA B 00bICHEHUH, B 0OPMIICHIUHN pabOThl, B COOIIOACHUH MTPaBUIT
TEXHUKH 0€30MacCHOCTH Ha paboTe C BEIIECTBAMU U 000pYyI0BaHUEM, KOTOPAsi HCTIPABJISIETCS 110
TpeOOBAHUIO YUUTEIS.

OtmeTKa «2»:

- IONyILIEeHbI JIBe (1 6oJee) CyIeCTBEeHHbIE OIMOKH B XOIe: IKCIIEpUMEHTA, B O0BSICHEHUH, B
odopmiieHnn paboThI, B COOTIOICHUH TTPaBUII TEXHUKH 0€301MacHOCTH MpH padoTe C
BEIIECTBAMH U 00OPYZOBaHUEM, KOTOPbIE YUAIIUHCS HE MOXKET UCIPABUTH JIaXKe MO TPeOOBAaHUIO
YUUTETIS;

- paboTa He BBINOJIHEHA, Y YYaIIerocss OTCYTCTBYET 3KCIIEPUMEHTAIbHbIE YMEHHUSL.

3. OneHka yMeHHUil pemaTh JKCIIePUMEHTATbHbIC 3212491

OtMmetka «5»:

IUIaH PEeIIeHUs! COCTABIICH MPABHIIBHO;

NPaBUIHHO OCYIIECTBJICH MOI00P XMMHUYECKIX PEAKTUBOB U 00OPYIOBaHUS;
JTAHO TIOJIHOE OOBSICHEHUE U C/ETIaHbI BHIBOIBI.

OtmeTKa «4»:



TUTaH PEIIeHUs] COCTABIICH MPaBUIILHO;
MPaBUJILHO OCYIIIECTBIJICH IMO00P XUMHUYECKHUX PEaKTHBOB U 000PYAOBaHUS, TIPH 3TOM
JIOTTYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMMOOK B OOBSICHEHUN U BBIBOJAX.

OtMmeTKa «3»:

TUTaH PEIICHUsI COCTABIICH MPaBUIILHO;

MPaBUJILHO OCYIIIECTBIICH MOJ00P XMMHUYECKUX PEaKTUBOB U 000PYI0BaHUS, HO JIOMYIIICHA
CyIIIECTBEHHAsI OMMOKa B OOBbSICHEHUU U BBIBOJIAX.

OTMeTKa «2»:

JIOTTYIIICHKI J1Be (M 00Jiee) CYIIeCTBEHHBIE ONIMOKY B IJIaHE PEIICHHUS, B TOI00PE XUMUIECKUX
PEaKTHBOB M 000pYAOBaHUs, B 0OBSICHCHHH M BBIBOJIAX WJIM 3a/1a4a HE PEIlICHA.

4. OueHka yMeHU pemiaTh pacueTHbIE 3aa4H

OTMeTKa «5»:

- B JIOTHYECKOM PaCCYKJICHHH M PEIICHUU HET OMOOK, 3a7a4a pelieHa parioHaIbHBIM
CIocobom;

OtMmeTKa «4»:

- B JIOTUYECKOM PACCYKJICHUU U PEIICHHS HET CYIIECTBCHHBIX OIMIMOOK, HO 3ajja4a penieHa
HEPALMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.
OtMeTKa «3»:

- B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OMINOOK, HO IOMYIIeHA CYIIeCTBEHHAs
OmrOKa B MAaTEMAaTUYECKUX pacderax.

OTMeTKa «2»:

- UIMEETCsI CYIIECTBEHHBIE OMHUOKH B JIOTHYECKOM PACCYKICHUU U B PEILICHUU;

- OTCYTCTBHUE OTBETA Ha 3a/IaHUE.

5. OneHka NUCbMEHHBIX KOHTPOJBbHBIX PadoT

OtMmetka «5»:

- OTBET MOJHBIN U MPaBUIbHBINA, BO3MOXKHA HECYIIECTBEHHAs OIINOKA.

OtMmetka «4»:

- OTBET HETIOJIHBIN WK JOMYIIEHO He O0see IBYX HECYIIECTBEHHBIX OIIHOOK.

OtMmetka «3»:

- paboTa BBITIOJIHEHA HE MEHEee YeM HaAIOJIOBUHY, AOMYIIEHA OJJHA CYIIECTBEHHAs OMUOKa U MpU
3TOM JIBE-TPHU HECYIIIECTBEHHBbIE.

OtMmetka «2»:

- paboTa BBINIOJIHEHA MEHbIIIE YEM HAIIOJIOBUHY WJIM COAECPKHUT HECKOIBKO CYIIECTBEHHBIX
OIINOO0K;

- paboTa He BBITIOTHEHA.

[Tpu orieHKe BBHIMOTHEHNS MUCEMEHHOM KOHTPOIBHON PabOThl HEOOXOAMMO YUYUTHIBATH
TpeOoBaHuUs eIUHOro opdorpapuueckoro pexkuma. OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO padoTy
KOPPEKTUPYET MPEALIECTBYIONINE OTMETKH 3a YETBEPTh, MOIYTOJIUE, TOI.

6. Ounenka 3a TecToByI0 padory:

TecTsl, COCTOAMINE U3 TISTH BOIMPOCOB MOKHO HCIIOJIB30BATh MOCTIE U3YUYEHUS MaTepraia
Kax0ro ypoka. Tect u3 10—15 BoIpocoB ucnomnb3yercst Uit Iepuoandeckoro Kourpos. Tect
u3 20—30 BompocoB HEOOXOAUMO UCIOIB30BaTh JIJIsl HTOrOBOro KOHTpouid. [1pu orieHnBaHuu
UCTIOJIb3YeTCs CIIeyoas mKania:

Otmetka «5»: 90% — 100 %

OtmeTtka «4»: 72% - 89 %

Otmetka «3»: 50% - 71 %.

JUIsL TeCTa U3 MSTH BOIIPOCOB

HET OIIHNOOK — OTMETKA «5»;

OJlHa OIINOKA - OTMETKA «4»;



JIBE OLTMOKU — OTMETKa «3»;

TPH OIMIMOKH — OTMETKA «2»;

11st Tecta u3 30 BOIIPOCOB:

25—30 npaBWIBHBIX OTBETOB — OTMETKA «5»;
19—24 npaBUIBHBIX OTBETOB — OTMETKA «4»;
13—18 nmpaBWIBHBIX OTBETOB — OTMETKA «3»;
MeHblIe 12 mpaBUIBHBIX OTBETOB — OTMETKA «2.



Jluteparypa s yuuTesi:
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4. Pabouas Tetpazs. 8 kiacce (aBropsr O. C. 'abpuensu,C. A. CragkoB). 208 c.
5. Kontposbabie u mpoBepounbie padoThl. 8 kiacc (aBTopsl O. C. ['abpuensH u np.). 224 c.

6. XuMHus B TECTax, 3a/1auax, ynpaxaeHusx. 8 kimacc (aropsl O. C. 'abpuenss, T. B.
CmupnoBa, C. A. Cnankos). 224 c.

7. Terpans 11t 1a0OPATOPHBIX OIMBITOB M MPAKTUYECKUX padoT. § kiacc (aBTopsl O. C.
["a6puensn, A. B. Kynmosa). 96 c.

8. Terpanp /U1 onieHKM KadecTBa 3HaHMM 1o xumuu. 8 kiacc (aBropel O. C. 'abpuensH, A. B.
Kymmosa). 112 c.

9. Xumuueckuii skcriepumenT B mkose. 8 kinacc (aBropsl O. C. I'abpuensan, H. H. Pynos, B. H.
Tonkynos). 304 c.

10. Xumus. 8 xinacc. DIEKTPOHHOE MYJIbTUMEIUITHOE U3JaHHE.

YMK «Xumus. 9 kaace»

1. Xumus. 9 knacc. YueOnuk (aBrop O. C. 'abpuensn). 320 c.

2. Meroanueckoe nocodbue. 9 kiacc (aBropsl O. C. I'adpuensan,C. A. Cnaakos). 190 c.

3. Knaura nns yuurens. 9 kinace (aBropst O. C. ['abpuensu, U. I'. Octpoymos). 400 c.

4. Pabouas tetpanp. 9 xnacc (aBtopsl O. C. 'abpuensn, C. A. Cnaakos). 224 c.

5. KonTtponbHble 1 npoBepouHbie padoThl. 9 kiace (aBTopsl O. C. 'abpuensH u ap.). 240 c.

6. XumMus B TecTax, 3a7ayax, ynpaxsHeHusx. 9 kinacc (aBropsl O. C. I'abpuensy, T. B.
CmupHoBa). 288 c.

7. Terpanb st 1a00OpPaTOPHBIX OMBITOB U MpakTUUeckux padot.9 kiacc (aBropsl O. C.
["abpuensn, A. B. Kymmosa). 112 c.

8. Terpanp 1u1st olleHKM KadecTBa 3HaHUM 1o xumuu. 9 kiacc (aBropsl O. C. ['abpuensH, A. B.
Kymmosa). 112 c.

9. Xumuueckwuii skcriepumMenT B mkoie. 9 kinacc (aBtopsl O. C. T'abpuensia u ap.). 208 c.

10. Xumus. 9 knacc. D1EKTPOHHOE MYJIBTUMEANIHOE U3JaHKE

HNHuTepHeT-pecypchbl HA pycCKOM f3bIKe

1. http://www.alhimik.ru TTpencraBiensl pyOpUKH: COBEThI AOUTYPHUEHTY, YUUTEITIO XHMUH,
CIPaBOYHHK (04YeHb OoJiblIasi MOAOOpKa TaOIHIl U CIIPABOYHBIX MAaTEpPHAIOB), Becesasi XUMUs,
HOBOCTH, OJIMMIIUA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEIACHUH).



http://www.alhimik.ru/

2. http://www.hij.ru XXypaan «Xumust 1 )Ku3Hb» MOHATHO U 3aHUMATEIBHO PAacCKa3bIBaET 000
BCEM MHTEPECHOM, YTO IIPOUCXOIHUT B HAYKE U B MHPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry- chemists.com/index.htm| DiekTponHbIii sKypHaT « XUMUKHA U XUMHS», B
KOTOPOM TIPEJICTABJICHO MHOKECTBO OIBITOB 110 XUMHH, 3aHUMATEIILHON HH(POPMAITHH,
IIO3BOJISIONIEH

YBJICYb YYCHHUKOB SKCHepHMeHTaﬂbHOﬁ 4YacCTbIO IIPpEAMETA.

4. http://c- books.narod.ru BceBo3moskHas TuTepaTypa o XMMHUH.

5. http://www.drofa-ventana.ru M3BectHoe u3naTenbCcTBO y4eOHOM nuTepaTypbl. HOBUHKH
HAay4YHO-TIOMYJISIPHBIX ¥ 3aHUMATEJIbHBIX KHUT 110 XHMHH.

6. http://1september.ru XKypHai s yuuresei u He TOAbKO. BobIioe KoauuecTBo paboT
YUICHHKOB, B TOM YHCJIC U UCCIICI0BATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mKOIbHBIN TOPTAI CO CChIIKAMH
Ha 00pa3oBaTeIbHBIE CANTHI [T0 XUMHH.

8. www.periodictable.ru CoopH#uK cTareii 0 XUMUYECKUX 3JIEMEHTAX, HIUTFOCTPUPOBAHHBIN
IKCIIEPUMEHTOM.



http://www.hij.ru/
http://chemists.com/index.html
http://books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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