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IosicHuTEIBLHASA 3aNIHCKA

PaGouas mporpamma nmo xumun B 11 Kiacce cocraBieHa Ha ocHoBe [IpuMepHOI mporpaMMbl CpeqHETO
ob1ero obpasoBaHus Mo XuMuM (0a30BBI ypOBEHB), a Tak ke IIporpammel Kypca xumun st 10-11 kmaccos
001eoOpa3zoBaTenbHBIX yupexaeHuii (6a3oBblii  ypoBenb). ABtop H.H.I'apa. (I'apa H.H. IIporpammsr
00111e00pa30oBaTeNbHBIX YUpexkaeHuit. Xumus.- M.: [Ipocsemienune, 2008. -56¢.)

HopmaTuBHbBIe JOKYMEHTDI, 00€eceYnBaOLINe PeATH3ANHI0 MPOTrPaMMbI:
[IporpamMma paccumtana Ha 34uaca B XI kiacce, u3 pacdera - 1 ydeOHOro uaca B Hefemnto. Pabouas mporpamma mo
xumun g 10-11 kiaccoB cocTaBiieHa B COOTBETCTBUU € MMPABOBBIMHU M HOPMATUBHBIMU JJOKYMEHTAMH:
- OenepanpHblit 3akoH «O0 ob6pazoBanuu B Poccuiickoit depepannmny (ot 29.12. 2012 r. Ne 273-D3);
- Ilpukaz MunoOpaszoBanusi Poccuu ot 05.03.2004 1. Ne 1089 «O06 yrBepxkacHuu (heaepaibHOrO KOMITOHEHTA
rOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAJIHHOTO OOIEro, OCHOBHOTO OOIIEro M cpeaHero (TOIHOro)
o0111ero 00pa3oBaHus;
- Ilpuka3 MwunoOpazoBanus Poccun ot 09.03.2004 1. Ne 1312 «O0 yrBepkaeHuu ¢enepaibHOro 0a3suCHOro
y4eOHOr0 TUTaHa W TPUMEPHBIX yYeOHBIX TUIAHOB ISl 0Opa3oBaTelbHBIX ydpekaeHuilt Poccuiickoit deneparnuu,
peaNu3yIoNIIX MPOrpaMMBbI 00IIIEro 00pa30BaHUSY;
- [Ipuka3 Munoopa3zosanus Poccuu or 17.05.2012 r. Ne 413 «O6 ytBepkaeHuu (enepaibHOro rocyaapcTBEHHOIO
00pa30BaTEeIBHOrO CTaHIapTa CPEIAHEro 00IIero 00pa3oBaHMSI;
- Meroanyeckoe mucbMO «O MpenoJaBaHuy y4eOHOTo IpenaMeTa « XUMHS» B YCIOBHSIX BBeACHUS (herepaibHOro
KOMIIOHEHTa rOCyIapCTBEHHOrO CTaHAapTa OOIIero 00pa3oBaHUs»;
- [Tocranosnenue ['maBHoro canurapuoro Bpaua P® ot 28.09.2020 Ne28 «Canuraphusie npasuna CIT 2.4.3648-20
((CaHI/ITapHO‘BHI/IZICMI/IOHOI‘I/I‘ICCKI/Ie Tpe6OBaHI/I$I K OpraHu3alnv BOCIIMTAaHUSA U O6yT-IeHI/I$I, OTAbIXa U 03J0POBJICHUA
JE€TeN ¥ MOJOAEKI,
- [Tonoxxenne o Pa6oueit mporpamme negarora MbOY COUI um.M.I"opekoro r.CkonuHa.

H3yyenne xumMuu B crapiuieii mKkoJie Ha 6230BOM YPOBHE HANPABJIEHO HA TOCTH:KEHHE CJeTYIONINX
neJei:
®  OCBOCHME 3HAHUH O XMMUYECKON COCTABIISIIOIIEN €CTECTBEHHOHAYYHOM KapTUHBI MUPA, BAXKHEHIINX

XUMHNYECKUX HOHHTHﬁ, 3aKOHAaX U TCOPHIX;

e  OBJajJeHHe YMEHMAMH MPUMEHATH OIYICHHbIE 3HAHNUS I O0BSICHEHUS Pa3HOOOPa3HBIX XUMUYECKAX
SIBIIGHUI W CBOMCTB BEIIECTB, OLIEHKH POJIM XHMHHU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI U MTOTyYeHHUH
HOBBIX MaTEpHaJIOB;

e  pa3BUTHE MTO3HABATEIHHBIX HHTEPECOB U MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B Tporiecce
CaMOCTOSATENBHOT0 MPUOOPETEHHSI XUMUYIECKUX 3HAHUN C MCTIOIH30BAHUEM PA3IMNIHBIX HCTOYHUKOB
rH(OpMaIUK, B TOM YHCIIe KOMIBIOTEPHBIX;

e BOCHUTaHHe YOSKACHHOCTH B MTO3UTHBHOMN POJIM XHMHUH B JKU3HU COBPEMEHHOTO OOIIECTBa,
HEOOXOAMMOCTH XMMHYECKH TPAMOTHOT'O OTHOIIEHHSI K CBOEMY 3/IOPOBBIO M K OKPY>KAIOIIIEl cpene;

e NpUMeHeHHe MOJYYeHHBIX 3HAHUN M YMeHH# 11 0e301acHOr0 MCIIOIb30BaHMSI BEIIECTB U MAaTEPHAIIOB
B OBITY, CEITHCKOM XO3SIIICTBE M Ha MPOU3BOJICTBE, PEUICHHUS MPAKTUIECKUX 33/1a4 B IOBCETHEBHOMN KI3HH,
MIpeqyTIPEKISHIS SIBICHUH, HAHOCSIIIMX BPE 3I0POBbIO YeTI0BeKa M OKPY’KaroIel cpeje.

Jannast mporpamMMa npeaycMaTpuBaeT (GOpMHUPOBAHHUE Y yUIaIIuXcs oOmey4eOHBIX YMEHUH M HaBBIKOB,
YHHUBEPCAIBHBIX CITOCOOOB JEATEIBHOCTH U KIFOYEBBIX KOMIETEHIINH. B 3TOM HanpaBieHUN IPHOPUTETaAMH TS
y4e0HOT0 TIpeMeTa «XMMHS» B CTaplied IIKolle Ha 0a30BOM YpOBHE SIBISIOTCS: YMEHHE CAMOCTOSITEIhHO U
MOTHBHPOBAHHO OPTaHMU30BBIBATH CBOIO MTO3HABATENBHYIO JAESATETbHOCTH (OT TOCTAHOBKH €U 10 TIOTYUSHHS U
OLIEHKH pe3yibTaTa); OMpENEIeHHE CYIIHOCTHBIX XapaKTEPHUCTUK H3Yy4aeMOro OO0BeKTa; YMEHHE pa3BepHYTO
00OCHOBBIBATh CYXKIEHWS, JaBaTh OIMpPEIEIICHNUs, IPUBOJUTH OKA3aTENbCTBA; OIEHUBAHHWE W KOPPEKTHPOBKA
CBOET'O TOBEICHUS B OKPYXKAIOMIEH cpe/e; BBHIMONHEHHWE B NMPAKTHYECKOW NEITENbHOCTH W B ITOBCEIHEBHOU
KU3HU DKOJIOTMYECKUX TpeOOBaHWH; WCHONH30BAHHE MYIbTUMEIUHHBIX PECYPCOB W  KOMIBIOTEPHBIX
TEXHOIIOTUH JUIa 00pabOTKH, Iepeavyn, cucTeMaTH3alul HHPOpPMAaINnY, co3laHne 0a3 JaHHbBIX, MPE3CHTAINN
pe3yIbTaTOB TTO3HABATEIHHON U MPAKTUIECKOH JEATETFHOCTH.

B ocHOBy mporpaMMbl TIONOXEH NPHHIMWII pa3BHBamIIero obydeHus. llporpamma omupaercs Ha
MaTepuai, U3ydeHHbIH B 8—9 Kiraccax, IOATOMY HEKOTOpbIE TEMBI Kypca pacCMAaTPUBAIOTCS IIOBTOPHO, HO yKe
Ha OoJee BBICOKOM TEOPETHYECKOM ypoBHE. Takoi IMOmXoj] TO3BOJSET YrIIyONSATh W Pa3BUBATH IOHATHE O
BEIIECTBE M XMMHYECKOM TIPOIlECCe, 3aKPEIUIATh MPONACHHBIH MaTephall B aKTHBHOW MaMAITH YYalluxcs, a
TaK)Ke COXPAHSITh MPEEMCTBEHHOCTh B TIpoIiecce 00ydeHusI.

Benymas ponp B pacKphITUH coAepikaHusl Kypca XuMuH 11 Kilacca NpUHAUISKUT SJIEKTPOHHON TEOPHH,
MEPUOJMUECKOMY 3aKOHY U CHCTEME XUMHYECKHX 3JIEMEHTOB Kak HanOosee OOLIMM HayYHBIM OCHOBaM XUMHUH.

B nmanHOM Kypce cucTeMaTH3MpyIOTCA, 0000LIArOTCA W yrJIyOJsIOTCS 3HAHUSI O paHee H3yYEHHBIX
TEOPUAX M 3aKOHAX XMMUYECKOH HayKH, XUMUYECKHX MPOLIeCcax U MPOU3BOACTBAX.



[IporpamMma oOecrieunBaeT CO3HATENBHOE YCBOCHHE YYAIIMMHUCS BAKHEHIINX XMMHUYECKHX 3aKOHOB,
TeOpuid W TOHATHH; (OpPMUpPYET MpPEACTaBIEHHE O POJAM XHUMHHM B Pa3BUTUU Pa3HOOOPA3HBIX OTpaciiei
MIPOM3BO/ICTBA; 3HAKOMHUT C BEILECTBAMM, OKPY)KAIOIMMH uesoBeka. [Ipu 3ToM OCHOBHOE BHUMaHUE YAEISAETCs
CYIIHOCTH XMMHYECKUX PEaKUUil M METOJaM HMX OCYIIECTBJICHHUS, a TaKKe CIOco0aM 3allUThl OKpPYKArolleH
Cpeapl.
[Iporpamma cocTaBieHa ¢ y4eToM BeAyIel poiau XUMHUYECKOro 3KkcrepuMenTa. llpenycmarpuBatorces Bce
BHJBl IIKONBHOIO XMMHYECKOTO JKCIIEPUMEHTa — JEMOHCTpAlMH, J1abOopaTOpHBIE OMBITHI M MPAKTHYECKHE
pabotel. PabGouas mporpamma Mo XMMHH peanu3yercs uepe3 (QOpMUpPOBaHHE Yy YYAIIMXCsl OOIIEyYeOHBIX
YMEHH M HaBBIKOB, YHHUBEPCAJBbHBIX CIIOCOOOB JAEATEIbHOCTH W KIOUEBBIX KOMIIETEHLMH 3a CUér
HCTIOJIb30BaHMS TEXHOJOTHI KOJUIEKTUBHOTO 00Y4EHHsI, OMOPHBIX KOHCIIEKTOB, TUAAKTUYECKHX MaTepHalioB, U
MPUMEHEHUS TEXHOJIOTUU TpagHuUuecKoro npeacTaBieHus] HHOOPMallMU TPU CTPYKTYPUPOBAHUH 3HAHHH.
B nenom kypc mo3BossieT pa3BUTh MPEACTaBICHHS yJallluXcsl O TO3HaBaEMOCTH MHUPA, EAUHCTBE )KUBOH U
HEKUBOW TPUPONABL, CPOPMUPOBATH 3HAHHWS O BAKHEHIINX AacleKTaxX COBPEMEHHOW eCTeCTBEHHOHAYYHOH
KapTUHBl MHpa, YMEHHs, BOCTPEOOBAaHHbBIE B IIOBCEJHEBHOM >XM3HM M IIO3BOJIAIONINE OPHUEHTHPOBATHCS B
OKPYKaroIlleM MUPE, BOCIIUTATh YEJIOBEKa, OCO3HAIOIIETO Ce0sl 4aCThIO MPHUPOJIBI.
Peanuzanus naHHOW mMporpaMMbel B Tpoliecce OOYYEHHs MO3BOJNUT YYalIUMCS YCBOUTH KIIIOYEBBIE
XUMHYECKHE KOMIIETEHIIMM M TIOHATh pOJb XHMHHU CpPeOu JAPYIHMX HayK O TPUPOAe, 3HAUEHHE ee It
YeJI0BEYEeCTBa.
Pabouass mporpamma paccuutaHa Ha  34ypoka (lyac B Hemenro), B TOM YHCIE JUISl TPOBEACHUS

KOHTPOJNBHBIX paboT —2, IPaKTUYECKHUX PadoT - 3, 1abopaTOpHBIX OMBITOB — 7.
Ocoboe BHUMaHHE YJIENEHO XHUMHYECKOMY JKCIIEPUMEHTY, KOTOPBIM SBIISIETCS OCHOBOH (hOPMUPOBAHMS

TEOPETUUYECKUX 3HAHUI.

Oo0mey4yeOHbIe yMeHHS, HABBIKH H CIOCOOBI eATEIbLHOCTH.

JaHHas mporpamMma MpeaycMarpuBacT (pOpMHUpPOBAHHE y MIKOJIBHUKOB OOIIEy4eOHBIX YMEHHH W HaBBIKOB,

YHHUBEPCANBHBIX CIIOCOOOB AEATENFHOCTH M KIIFOYEBBIX KOMITeTeHIwH. Ipuopureramu Ui mIKOIRHOTO Kypca

XMMHH Ha 3Tare cpeHero (MoJHOoro) o0Iero 00pa3oBaHus ABJISIOTCS:

Ilo3nasamenvrnan deamenvHoCHb:

®  JCNONb30BaHUE JUISI IIO3HAHHUSA OKPYXKAIOLIETO MHpPa pAa3JIMUHBIX €CTECTBEHHO-HAyYHBIX METOOB:
HaOJII0IeHN S, U3MEPEHUS, SKCIICPUMEHTA,

®  MOAEIUPOBAHUS;

e  ¢opMupoBaHHE YMEHUH pa3nuuaTh (akThl, TUIOTE3bI, IPUYUHBI, CIEICTBUSA, JI0KA3aTENbCTBA, 3aKOHHBI,
TEOpUU;

e  OBJAJCHUE aJIEKBATHBIMU CIIOCOOAMU PEILIEHHS TEOPETUUYECKUX U SKCIEPUMEHTAIBHBIX 3a7a4;

e qnpuoOpereHHe ONbITAa BBIABM)KEHUS TUIOTE3 AN OOBSICHEHHMS M3BECTHBIX (akTOB W Ui
9KCIEPUMEHTAIILHOM NPOBEPKU BBIABUTAEMbIX TUIIOTES.

Hnghopmayuonno-KOMMYHUKAMUGHAA OeAMETbHOCHb:

e  BJaJCHUE MOHOJIOTMYECKON U JUAJIOTMUYECKOH peubto, CIOCOOHOCTh HOHUMATh TOUKY 3PEHUs COOeCenHNKa
U IPU3HABATh IIPaBO HA HUHOE MHEHUE;

®  JCNONb30BAaHME AJISI PEIICHHs II03HABATEIbHBIX M KOMMYHUKAaTHBHBIX 3aJad PAa3JIMUHBIX HCTOYHHKOB
HHpOpMAITHH.

Pegpnexcuenasn deamenvHocmo:

e  BJaJCHUE HABBIKAMHM KOHTPOJIS U OLIEHKM CBOEH [EITEIbHOCTH, YMEHHMEM IPEABUICTH BO3MOXKHBIC
PE3yNbTATHI CBOMX JIEHCTBUI:

e  opraHu3auusg y4eOHOH NEATeNbHOCTH: IOCTAHOBKA LIENH, IUIAHWPOBAHME, OMNpENeeHHE ONTHMAaJIbHOTO
COOTHOUICHUS LIENU U CPEICTB.

MexaHu3Mbl (pOPpMUPOBAHUS KJIIOYEBbIX KOMIIETeHIMIl OCHOBaHbI HA CICIYIOLINX OAXO0AAX.

KoMnereHTHOCTHBII 1OAXO0N OIpenensier CIenylollie OCOOCHHOCTH NPEAbSIBICHUS COACPKAHUSI
00pa3oBaHUs: OHO NPEACTABIEHO B BHAE TPEX TEMATHUECKUX OJIOKOB, oOecredunBaromnx (OPMHUPOBAHHE
KomrieTeHUMH. OHM TNpeaycMaTpUBalOT BOCIPOM3BEACHHE YYALIUMHUCS ONpENeNCHHBIX CBEOeHUH 00
OpPraHMYECKHX BEIECTBAX M XMMHUYECKUX IpoLeccax, IPUMEHEHNE TEOPETUIECKUX 3HAHUH (TOHATHUH, 3aKOHOB,
TEOpUH XUMHH) - 3TO OOecrednBaeT pa3BUTHE YUEOHO-TIO3HABATENBHOH W pedeKCMBHOM KOMIIETECHIIMM.
Hcnonp3oBanue pasauuHBIX CIOCOOOB JEATENBHOCTH (cocTaBieHHe (opMyal W ypaBHEHHH, pelIeHHe
pacueTHbIX 3a1a4 U Op.), a TaKkKe MPOBEPKY NMPAKTHYECKUX YMEHHUI NMPOBOAUTH XUMHUUYECKUH IKCIIEPUMEHT,
cobmofass mpu 3TOM HpaBHJIa TEXHUKH O€30MacHOCTH - 3TO OOECHEUMBACT Pa3BUTHE KOMMYHHKaTHBHON
KOMITETEHLIMH ydammxcs. TakuM oOpaszom, paboyast mporpamMma o0ecreyrBaeT B3aMMOCBA3aHHOE Pa3BUTHE U
COBEPIICHCTBOBAHUE KIIOUEBBIX, OOIIENPEIMETHBIX U MPEAMETHBIX KOMIIETCHINH.




[Mpunuuner oTGopa comepskaHusl CBA3aHBI C MPEEMCTBEHHOCTHIO Lienedl 0Opa3oBaHUs Ha pPa3IHMYHBIX
CTYICHSIX U YPOBHSIX O0yUYEHHs, IOTUKOH BHYTPHUIIPEAMETHBIX CBS3EH, a TaKKe C BO3PACTHBIMH OCOOCHHOCTAMU
Pa3BUTHA 00YYaIOIINXCA.

JInyHOCTHAsi opHMeHTanHMsi 00pa30BaTEILHOIO MpoOLecca BBIBISET MPUOPUTET BOCIHTATENBHBIX U
pasBuBaromux nemnei ooyuenns. CriocoOHOCTh yyaluxcsi MOHUMATh IPUYKHBL U JIOTHKY Pa3BUTHSI XUMHUYECKHX
MIPOLIECCOB OTKPBIBAET BO3MOXHOCTD AJISi OCMBICTIEHHOT'O BOCIIPHUSTHS BCET0, YTO IPOUCXOIUT BOKPYT.

Cucrtema y4yeOHBIX 3aHITHH NpU3BaHa CIIOCOOCTBOBATH Pa3BUTHIO JIMYHOCTHOM caMOMAECHTHU(UKAIUH,
TYMaHUTApHOW KYJNbTYphl IIKOJBHUKOB, YCHUJIEHHWIO MOTHBAIMH K COLMAJIBHOMY IO3HAHHMIO U TBOPYECTBY,
BOCITUTAHMIO JIMYHOCTHO W OOIIECTBEHHO BOCTPEOOBAHHBIX KauecTB, B TOM YHCIE TPa)KIaHCTBEHHOCTH,
TOJIEPAHTHOCTH.

JefiTeJILHOCTHBII  TOAXOA  OTpaXKaeT CTPATErdi0 COBPEMEHHOW 00pa3oBaTENbHOW MOJIMTHKH:
HEOOXOJJMMOCTh BOCIIMTAHMsI YEIOBEKa M TPaKIaHWHA, MHTErPUPOBAHHOTO B COBPEMEHHOE €My OOIIEeCTBO,
HAIICJICHHOT'O0 Ha COBEPUICHCTBOBaHHE 3TOro odbmiectBa. CrcTeMa YPOKOB COPHEHTHpPOBaHA HE CTOJNBKO Ha
nepenavyy «roTOBBIX 3HAHWI», CKOJNBKO Ha (OPMUPOBaHWE AaKTUBHOW JIMYHOCTH, MOTHBHPOBAHHOM K
camMoo0pa3oBaHWIO, O0JaNaloNIeil JOCTATOYHHIMHU HaBBIKAMH U TICHXOJIOTHYECKHMH YCTaHOBKaMH K
CaMOCTOSTEIILHOMY TOHCKY, OTOOpY, aHalu3y W HUCIOJIb30BAHUIO WHPOPMAIMH. ITO MOMOXKET BBIMTYCKHHUKY
aIalITHPOBAThCS B MUpE, I/ie 00beM HH(OPMAIIUK, PACTET B TEOMETPHUECKON MPOrPECcCHH, Ie COlMalbHas U
npodeccHoHaNbHasi YCINEIIHOCTh HANPSIMYIO 3aBHCAT OT [O3MTUBHOTO OTHOIIGHWS K  HOBAIUsIM,
CaMOCTOSATEIbHOCTH MBIIUIEHUS! U MHULMATUBHOCTH, OT TOTOBHOCTH MPOSBIATh TBOPUECKUH MOAXOJ K JENIY,
WCKaTh HECTAHJAPTHBIE CIIOCOOBI pPelIeHus] MPOOJIeM, OT TOTOBHOCTH K KOHCTPYKTHBHOMY B3aWMOJICHCTBHIO C
JFOJIBMH.

Beaymiue (popMbI 1 MeTOABI, TEXHOJIOTHUH 00YYeHMS
dopma o0yueHusi: Ypok

Meronbl:
¢  OOBACHUTENHHO-UIUTIOCTPATUBHEII.
e PenponyKTHBHBIM.
e YacTUYHO-ITOMCKOBBI.
o [IpobiemMHOE H3ITOKEHHE.

®  WCCIIEOBATEIbCKAN
Ileparoruueckue TEXHOIOIUU

®  JIMYHOCTHO-OPUEHTHPOBAHHOE 00y4YeHUE

e UKT obyuenue

e lIHTepaKTHBHbBIC TEXHOIOTUU

o JluddepennupoBaHaoe odydeHnE

e mpobremMHOE O0yUYeHHe
®opmbl, c10co0bI U CPEACTBA POBEPKHU U OLIEHKH Pe3y/1bTaTOB 00y4YeHHs:

e VCTHBI OTBET

o KonTtponpHas paboTa

o [Ipaktmueckas padota
Buabl u popMbI KOHTPOJIS: TEKyIIas, IPOMEXKYTOYHAS aTTECTALHS.
@opmbl Oprauu3anuu y4eOHOi JesiTeJIbHOCTH . HHANBUAYaIbHAS, PYIIIOBasl, TapHasl, KOJUIEKTHBHAS.
Oo6ocHoBanue YMK

YuedHO — MeTOoAUYEeCKUH KOMIUIeKT 10 xumuu mins 11 kmacca mom pemakiuert [.E. Pymsutnca
pexoMmeHaoBaH MUHHCTEPCTBOM oOOpazoBaHusi u Haykum Poccuiickoit ®emepanuu, COOTBETCTBYET
00s13aTeIbHOMY MUHUMYMY COZAEp>KaHUsI CpenHero oodmero oOpa3oBaHus 0 XUMHUH, BKIIOYeH B DenepaabHbIi
TepedeHph y4eOHHWKOB. YUYeOHWUK COAEPKUT HEOOXOAMMEBIN TEOPETUYECKHl MaTephaj, COOTBETCTBYIOIIUN
0a30BOMY YPOBHIO.
TpeGoBaHUA K YPOBHIO OAT0OTOBKH 00y4aKOIIMXCS HA CTYIIEHU CpeHero odiero 00pa3oBaHusi

Ilpeomemno-ungpopmayuonnan cocmaenaouias 00pa306anHoOCmu:

3Hambv

- B@IICHelUue Xumuueckue NOHAMuUA: BCIICCTBO, XUMHYCCKUH 9JICMCHT, aTOM, MOIJICKYJId, OTHOCUTCIILHbIC
aTOMHas U MOJICKYJIIpHAA MACChl, MOH, AJUJIOTPOIHA, U30TOIbl, XUMUYCCKAA CBA3b, SJICKTPOOTPHULATCIILHOCTD,
BaJICHTHOCTb, CTCIICHb OKUCJICHUA, MOJIb, MOJIsIpHas Macca, MOJ'IHpHBIﬁ 06’LGM, BCIICCTBA MOJICKYJIAPHOIO U
HEMOJICKYJIIPDHOT'O CTPOCHUSA, PACTBOPBI, JJICKTPOJIUT KW HCEIJICKTPOIUT, ISJICKTPOJIUTHUYCCKAA AUCCOLMAlA,
OKHUCIINTCIIb KW BOCCTAHOBHUTCIIb, OKHCICHHUC M BOCCTAHOBJICHUC, TCIIOBOM 3(1)(1)GKT peakuun, CKOPOCTb
XUMHYCCKOMN p€aKkuru, KaTajlnu3, XUMUYCCKOC PABHOBCECHUC, yrnepo;[HLIﬁ CKCJICT, (byHK]_II/IOHaJ'IBHaH rpyiia,
HU30MCpUs, TOMOJIOTHUA;

- OCHOG6HblE 3AKOHblL Xumuu: COXpaHCHUA MACChl BEIICCTB, IIOCTOAHCTBA COCTABA, HepI/IO,[[I/I‘-ICCKI/Iﬁ 3aKOH;



- OCHOGHble MeopUN XUMUU: XUMUYECKON CBA3H, DIEKTPOIUTUYECKON JUCCOLUALINN, CTPOCHHS OPraHUYECKUX
COCITMHECHU;
- 6aJICHellUe 6euiecmea U Mamepuaibl: OCHOBHbIE METAIIJIbI U CIUJIaBbl; CEPHAs, COJIsIHAsA, a30THAS U YKCyCHas
KHCJIOTBI;, IICI0YM, aMMHUaK, MUHEpajbHbIC YIOOpPEHUS, METaH, 3TUJICH, alleTHJICH, OCH30J, 3TaHON, KUPBHI,
MBLIa, TII0K03a, caxapo3a, KpaxMall, KJIeT4aTka, OeIKU, UCKYCCTBEHHBIC M CHHTETHYECKHUE BOJIOKHA, KaydyKH,
TUTACTMACCHI;

JleamenbHocmHoO-KOMMYHUKAMUGHASA COCIMABAIOUA 00PA308AHHOCIU:

ymemp:
- Ha3bvleamb W3YICHHBIC BEIIECTBA 110 "TPUBHAILHON" MU MEXTYHAPOIHONH HOMEHKIATYPE;
- onpedenams. BAJCHTHOCTh M CTCICHb OKUCICHUS XHUMHYECKMX HJIEMEHTOB, THI XUMHYECKOW CBS3U B
COCAMHCHUAX, 3apA] HOHA, XapaKTEp CPE€Abl B BOAHBIX paCTBOPAX HECOPTraHUYCCKHUX COCILI/IHCHI/II\/'I, OKHCIIUTCIIb U
BOCCTAaHOBUTEIIb, IPUHAJIC)KHOCTh BCIICCTB K pa3JIMYHBIM KJIaCCaM OPraHUYCCKUX COCI[I/IHCHI/II\/'I;
- Xapakmepu3zoeamp: DIEMEHTHI MaJlbIX TEPUOIOB IO UX IMOJIOKEHUIO B MEPUOAUYECKON CHCTEME
J.W. Menneneena; o0lie XMMUYECKHE CBOMCTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX
" OpraHN4YCCKUX COC}Z[I/IHCHI/II\/'I; CTPOCHUEC U XUMHNYCCKUEC CBOICTBa N3YYCHHBIX OPTraHUYCCKUX COGILI/IHGHI/II‘/‘I;
- 00BACHAmMb. 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa W CTPOCHUS, MPHUPOAY XUMHUUYECKOU CBS3U
(MOHHOH, KOBaJleHTHOW, METAJUIMYECKOM), 3aBHCHUMOCTh CKOPOCTH XHUMHUYECKOM pPEaKIUUu U IOJIOKCHUS
XUMHYECKOI'0 paBHOBECUA OT pa3IMYHBIX Q)aKTOpOBl
- GbINOJIHAMb XUMHUYECKUA DKCIIEPUMEHT IO PACIIO3HABAHUIO BAXHEUININX HEOPTaHMYECKUX U OPTaHMUECKUX
BEIIECTB;
- HPO60OUMb CAMOCTOSTEIIbHBIN ONCK XUMUYECKOW MH(POPMAILIMK C MCIIOJb30BAHUEM PA3JIMYHBIX HCTOUHHUKOB
(Hay4HO-TIOMYJISIPHBIX ~M3JaHWH, KOMIBIOTEPHBIX 0a3 [aHHBIX, pecypcoB IHTepHeTa); HCIOIB30BaTH
KOMITBIOTEpHBIE TEXHOJIOTHH JUIsi 00pabOTKH W Tiepeavynd XUMHUYeCKOi MH(GOpMAlMU U e MpPEICTaBJICHUs B
pa3HYHbIX opMax;

Ilennocmno-opuenmayuonnas cocmagnalwan 00pazo08aHHOCmMu:

UCROIb306aMb HpUOOPemeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmeabHOCU U
NOBCEOHEBHOU HCUHU O
- 00BSCHEHHS] XUMHYECKUX SBJICHUI, IPOUCXOIAIINX B IPUPOE, OBITY U Ha MPOU3BOACTBE;

- ONpeneneHns BO3MOXKHOCTH MPOTEKaHUSI XUMHYECKUX NPEBPAIIEHN B Pa3MYHBIX YCIOBHSX U OICHKH HX
TIOCIEICTBHIA;

- OKOJIOTUYECKH TPAMOTHOTO TIOBEZICHHS B OKPY>KAIOIIEH Cpeie;

- OLIEHKHU BIMSHUS XMMHUYECKOTO 3arpsA3HEHUs OKPYXKAIOUIeW Cpelbl Ha OPTaHM3M YeNIOBEKa W JPyrue KUBBIE
OpPTaHHU3MBI;

- Oe3omacHOro oOpaleHus C TOPIOYNMH U TOKCHIHBIMU BEIIeCTBaMHU, 1a00paTOPHBIM 000PYIOBaHHEM;

- IPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIIEHTPAINH B OBITY U Ha TPOU3BOJICTBE;

- KPUTUIECKOH OIEHKH JOCTOBEPHOCTH XUMHUYECKONW WH(OPMAIIH, TOCTYMAOMIEH U3 PA3HBIX ICTOYHHUKOB.

YMK: Pymsutuc I'.E., ®enpaman @.1"., Xumus. OcHoBbl o0meit xumuu. 11 kmace. — M.: [IpocBemenue,
2013

I'apa H.H. Xumus. [Iporpammsr ob6meoOpa3oBarenpHbIx yapexaeHuil. — M.: [Ipocsemenne, 2008

Bpeiirep JI.M., baxenoBa A.E., Xumus 8-11 xiaccel. PazBepHyToe TeMaTH4ecKoe IUTAaHUPOBAHUE I10
yaeoHnKkam Pynsutica ['.E., ®enpamana @.1°., Bonrorpaa, Yautens, 2009

Xomuenko U.I'. COopHUK 33129 U YITPAKHEHHIA TTO XUMHH.
Conep:xanue paboueil IporpaMmmbl

Tema 1. Baxkueiilune XuMmuuecKue NOHATHS U 3aKOHBI (4 yac)

Atom. Xumuueckuil anemeHT. M3otonsl. IIpocThie U ClI0XKHBIE BELIECTBA.

3aKOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH COXPAHEHWS W TPEBPANICHUS SHEPTHH MPU XUMHUYECKHIX
peaxIusX, 3aKOH IOCTOSTHCTBA cocTaBa. BelecTBa MONEKYIIPHOTO M HEMOJIEKYIISIPHOT'O CTPOSHHUSI.

ArtomHble opbOuTaiu, S-, p-, d-, f-amexrponsr. OCOOEHHOCTH pa3sMeNIeHHUsI JICKTPOHOB M0 OPOUTAIISIM B
aToMax MaJIbIX U OONBIINX MEPUOIOB. JHEPTETUYECKUE YPOBHHU, MTOAYPOBHU. CBSI3b MEPUOIUIECKOTO 3aKOHA H
TIEPUONYECKON CHCTEMBl XMMHYECKHX JJIEMEHTOB C Teopuell cTpoeHus aToMoB. KOpOTKMI W UIMHHBIN
BapHaHTHI TAOJMIBI XUMAYECKUX 3JIeMeHTOB. [lomoykeHne B MeproInIecKol CHCTEME XUMHUUYECKUX AJIEMEHTOB
BOJIOPO/Ia, TAHTAHOUIOB, aKTHHOUIOB U MICKYCCTBEHHO TIOJTYYEHHBIX JIEMEHTOB.

BaneHTHOCTH W BaJeHTHBIE BO3MOXKHOCTM aTOMOB. llepwoamueckoe W3MEHEHHE BAJICHTHOCTH W
pa3MepoB aTOMOB.

Tema 2. CTpoenue BemiecTBa (34aca)

Xumuueckasi CBs3b. BBl M1 MeXaHU3MBI 00pa30BaHUSA XUMHUYECKOW CBsi3u. MoHHAs cBs3b. KaTHOHBI U
anunonbsl. KoBaneHTHas HenossipHasi cBsi3b. KoBajieHTHAs MONsIpHAs CBA3b. DJIEKTPOOTPULATENBHOCTh. CTENneHb
okucieHus. Meramnuueckass CBA3b. BomopoaHas  cBsa3b.  [IpocTpaHCTBEHHOE  CTpPOEHUE  MOJEKYI
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB.



Tunel KPUCTAIIIMYECKUX PEIICTOK U CBOWCTBA BellecTB. [IpuunHbl MHOTOOOpa3us BEUIECTB: U30MEpHs,
TOMOJIOTHS, AJIZIOTPOIIHSI, U30TOMHS.

JlemoHcTpanuu. Monenu HOHHBIX, aTOMHBIX, MOJICKYJISPHBIX M METAJUTMUECKUX KPHCTALTHYSCKUX
peurerok. Dddekr Tunmans. Moaenu MOJIEKYI U30MEPOB, TOMOJIOTOB.

Tema 3. Xumuueckue peakuun (34aca)

Knaccudukarys XuMIUIeCKUX PEaKIMii B HSOPraHUYECKON 1 OPTaHUYCCKOW XUMUH.

CKOpOCTh PEaKIuy, €€ 3aBUCUMOCTh OT Pa3jHYHbIX (PAKTOPOB. 3aKOH JCHCTBYIOIIUX MAacc. DHEPrus
aktuBanuu. Katanmu3z u katammzatopsl. OOpaTHMOCTh peakuui. Xumudyeckoe paBHoBecwe. CmeleHue
paBHOBecHs IOA JelcTBIEM pasnuuHbX haktopoB. [Ipuanun Jle Hlatense.

JemoHcTpariny. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHIICHTpAllMd W TeMIepaTypbl. PasmoikeHue
MepPOKCHIa BOAOPOAA B IPUCYTCTBUU KaTaau3aTopa.

JlabopaTOpHbBIN OMBITHIL:

1. V3ydeHue BAMSIHUS pa3IMyHbl (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIUii

Pacdernpie 3anmaun. Beramcienne Macchl (KOJTHYECTBA BEIIECTBA, 00bEMa) MPOAYKTA PEAKIIMH, €CITH
M3BECTHA Macca MCXOIHOTO BEUIECTBA, COJIEPIKAIIIErO ONPEEIEHHYIO I0JII0 TpUMecei.

Tema 4. PacTBopbI (74acoB)

Hucnepcubie cucrtembl. VcTuHHBIE pacTBOPBL. CIOCOOBI BBIPAKEHUs KOHIIGHTpAIlMM PacTBOPOB:
MaccoBas JI0J1s1 pACTBOPEHHOT' O BEIIECTBA, MOJIsIpHas KoHIeHTpalus. Kommonaasie pacTBOphI. 30111, TENH.

OnekTponuTuueckas auccouuanus. CuilbHble H  Cla0ble  AJEKTPOIMTHL.  KHCIOTHO-OCHOBHBIE
B3auMoOjeHCcTBUS B pacTtBopax. Cpema BOMHBIX pPACTBOPOB: KHCTAs, HEWTpanbHas, IenouHas. HoHHOe
npou3BeeHue Boabl. Bomopomnslii mokaszarens (PH) pactBopa.

I'maponns opraHnyecKux U HEOPraHUUYECKUX COCIUHEHUN.

JlemoncTpatmu. Onpenenenne cpeapl pacTBOpa ¢ MOMONIBIO YHUBEPCATBHOTO HHIUKATOPA.

JlaGopaTOpHBINA OIBITHL:
2.0mpeneneHue peakiuu Cpeibl YHUBEPCaTbHBIM HHIHATOPOM.

3. M'umponus coeid.
[pakTuueckas padora Nel. [IpurorosieHue pacTBOPOB ¢ 3aJaHHON MOJISIPHOW KOHIICHTpAIlHEH.

Pacuernbie 3aiaun. Brraucnenne Macchl (KOTHYECTBA BEIIECTBA, 00BEMa) MPOAYKTA PEAKIIIH, €CIIU IS
€ro MoJy4YeHUs JaH PacTBOP C ONPEAEIEHHOM MacCOBOM J10JIel NCXOAHOTO BEIECTBA.

Tema 5. DyekTpoxumMudeckune peakuuu (4 yaca)

XUMHYeCKAEe HWCTOYHHKH TOKa. [ albBaHUYECKHHA dJIeMEHT. AKKyMYIATOPHL. TOIIMBHEIA SJIEMEHT.
ONEKTPOXUMHS.

Psin cranmapTHBIX 25IeKTpOAHBIX ToTeHnuanoB. CraHmapTHble ycnoBus. CTaHAAPTHBIN BOJOPOIHBIN
JIEKTPO.

[TonsiTHe 0 KOppo3un MeTauIoB. CIOCOOBI 3aITUTEI OT KOPPO3HUH. DIIEKTPOIIN3 PACTBOPOB U PACILIaBOB.

JlemoncTpatmu. DimekTpoian3 pactBopa xnopuma mead (I1). OmbITE MO0 KOppO3UH METAIIOB M 3aITUTE

OT Hee.

Tema 6. MeTtasianbl (64acoB)

[TonoxeHne MeTaIOB B TEPHUOAWYECKOH CHCTEME XHMHUYCCKUX 3JleMeHTOB. OOmme CBOWCTBa
MertauioB. OOmue crmoco0sl momydeHus: MeramuioB. (O030p MeTamioB THaBHBIX HoATpynn (A-rpymm)
MIEPUOANYECKON CUCTEMbI XUMUIECKUX JIEMEHTOB.

O0630p MeramoB TiaBHBIX moarpymnm (b-rpynm) mepromndeckol CHCTEMBI XMMHUYECKHX JIIEMEHTOB
(Menp, IMHK, TUTAaH, XPOM, JKEIe30, HUKEIb, TUTATHHA).

CniaBbl METAILJIOB.

Oxcuapl ¥ THAPOKCH]TBI METAIIIOB.

JlemoncTpanmu. O3HakomiieHHMEe ¢ oOpa3laMud MeETaluloB W WX CoequHeHnd. BiammopeiicTBue
LIEIOYHBIX M HIEJTOYHO3EMENbHBIX METAUIOB C BOAOH. B3auMoneiicTBUE MeOu € KHUCIOPOIOM U CEpOH.
JlaGopaTopHbIe OMBITHL.

4.Bzaumo/eiicTBHe IITHKA U JKele3a C paCTBOPaMU KHCIIOT U IIENT0UeH.

5. 3HaKoMCTBO ¢ 00pa3uaMi METaJUIOB U UX pyaamu (paboTa ¢ KOJJIEKUUSIMH).

[pakTudeckas padora 2 Perenre s3xcriepuMeHTaNBHBIX 33124 110 TeMe «MeTaibn

Pacuernbie 3amgaun. Pacdersl O XMMHUYECKMM YpaBHEHHUSM, CBSI3aHHBIE C MAacCOBOW JOJel BBIXOJa
MPOAYKTa PEAKIIMH OT TEOPETUUYECKH BOZMOYKHOTO.

Tema 7. HemeTasnsl (6uacos)

0030p cBoiicTB HemeTaioB. OKUCIHTEIBHO-BOCCTAHOBUTEILHEIE CBOWCTBA THITMYHBIX HEMETAJLIOB.
Oxcuibl HEMETAJUIOB U KHCIIOPOAO0CO IepKAIIHNE KUCIOTHL. BOMOpOIHbIE COSIMHEHUST HEMETAILIOB.

Hemonctparun. OOpasiel HemerauioB. OO0pasibl OKCHIOB HEMETAIIOB M KUCIOPOJCOIEPIKAIINX
kucnoT. ['openue ceprl, pocdopa, xkeneza, MarHus B KUCIOPOIE.

J1aGopaTopHBIii OMBIT




6. 3HaKOMCTBO C 00pa3laMy HEMETAJUIOB ¥ MX MPUPOIHBIMH COCTUHEHHSIMU
[pakTrueckas padora 3 Penienue skcriepuMeHTaNBHBIX 3a1a4 10 Teme «HeMerambny
Tema 8. Xumus u :xu3nsb (1uac)
XuMHS B IPOMBIIUTIEHHOCTH. [I[pUHIIUIIBI XUMHYECKOT O MPOU3BOACTBA. [IpOM3BOICTBO CEPHOM KUCIOTHI
KOHTAaKTHBIM crioco0oM. UepHasi Metayuryprus. [I[pon3BoaCTBO UyryHa U CTalu.
Xumus B ObITy. XMMHYECKasl MPOMBIIIICHHOCTh U OKPYXKarolas cpeia. IKOJIOTHISCKU MOHUTOPHHT.

IAK.
TemaTnueckoe NJaAHUPOBAHHE
No HaumenoBanue tem Bcero B ToM uncie Ha:
n/m 4acoB MPaKT. nabopar. KOHTPOJIbHBIE
paboTHI OTIBITHI paboThI
1 Baxneiimme XUMUYECKUE 4
TTOHSITHS U 3aKOHBI
2 | CrpoeHue BelecTBa 3
3 | XuMuyeckue peakiuu 3 1
4 | PactBOpHI 7 1 2 1
5 | DNeKTpOXUMHUYECKUE PEaKIIuu 4
6 | Merauibt 6 1 2
7 | Hemerammsl 6 1 1 1
8 XuUMUS 1 )KHU3Hb 1
Hroro: 34 3 6 2




KanennapHo-remaTtudeckoe IJIaHUPOBaHHE
11 knacc, 34 yaca B roa . 1 yac B He1eI10.

No ypo-
Ka Jarta Tema ypoka
ITo ¢dakr
IJIaHy
BakHeiilmue XuMu4ecKre MOHATHS M 3aKOHbI(4 Yac)
1. Xumnyeckuit anemenT. Hyxnuael. U3oTomnel. OCHOBHBIE 3aKOHBI XUMUH.
2. [epuoamueckwuii 3akoH. OCOOEHHOCTH pa3MEIIeHHs 3JIEKTPOHOB B aTOMax.
3. ITonoxxenue B nepuoANYECKON CUCTEME BOOPO/A, JIJAHTAHOUI0B, aKTUHOUOB.
4, BaneHTHOCTh U BaJICHTHBIE BO3MOYKHOCTH aTOMOB.
Ctpoenue BemecTBa(3 yaca)

5. OCHOBHBIE BUALI XUMUYECKOH CBSI3H.
6. [IpocTpancTBeHHOE cTpoeHHe Monekyn. CtpoeHue KpucTtayioB. Kpucrammmueckue

PEIIETKH.
7. [MpuurHE MHOrOOOpa3usl BEIIECTB.

Xumuueckne peakuuu (3uyaca)
8. Knaccuukanmst XUMHYECKHX peaKiui
9. CKopocTh XUMHUYECKHX peakiuii. Katamus.
10 XUMHYECKOe pAaBHOBECHE U YCIIOBHS €r0 CMEIIEHNUA.
PactBopbI (74acoB)

11 JucnepcHble cCUCTEMBI
12. Crioco6b! BbIpa)keHUsI KOHIIEHTPAIIUN PaCTBOPOB.
13. IIpaktrueckas pabora Nel. IlpuroroBieHme pacTBOPOB C 3aJaHHOH MOJISPHOU

KOHIIEHTpalueH.
14, DNEKTPOTUTHYECKAS TUCCOoTanusi. BogopomHbIil ToKa3aTelb.
15. Peakunu nonnoro ooOMeHa.
16. I'uaponus opraHuYeCKUX U HEOPTAHUUYECKUX COEAMHEH M.
17. Kontponrsuas pabora Ne 1

DJIeKTpPOXUMHYecKHe peakuun(4 yaca)
18. XUMHUYECKHE UCTOYHUKH TOKa
19. Psn cranmapTHBIX MEKTPOIHBIX OTEHLIUAIIOB.
20. Koppo3us MetayiioB u ee mpeaynpexIcHue.
21. DJIEKTPOIIH3.
MeTtanabi(64acoB)
22. [Tonmoxxenune meramno B [ICX3. O6mue criocoOb! TOTyIeHHS METAIIIOB.
23 0030p MeTaTHYECKUX IIIEMEHTOB A-TPyT.
24, OO0muit 0030p METaTNYECKHIX AIIEMEHTOB b- Tpym.
25. XHUMHUYECKHE CBOMCTBA METAJNIOB: ME/lb, IUHK, XKee30, XpoM. CIIaBbl METAJIOB.
26. Oxcupl ¥ THAPOKCH]TBI METAIIIIOB.
27 [IpakTudeckas padora 2 Permenne skCiepuMeHTaABHBIX 3a1a4 110 TeMe «M eTamipn
HemeTamnbl 6(uacoB)

28. 0630p HemeTamwioB. CBOWCTBA M MPUMEHEHUE Ba)KHEHIINX HEMETAILIOB.
29. Oxcunpl HeMeTauoB. Kucnoponcoaepikamiye KUCIOTHI .
30. OxuncnuTeNnbHBIE CBOMCTBA CEPHOM M a30THOM KHCIIOT
31. Bonoponnsle coequHeHns HeMeTanoB. [ 'eHeTnueckas CBsi3b HEOPraHUUECKUX U

OpPraHMYECKHX COCTMHEHHUH.
32 [Ipaktuyeckas pabora 3 Pemenne skcriepuMeHTaNbHBIX 3a1a4 o Teme «Hemeramis»
33 Kontponbhas padora Ne 2

Xumus u xu3Hb(l4yac)

34 Xumus ¥ Ku3Hb. (YPOK- Ipe3eHTaLHs)







TPEBOBAHMUS K YPOBHIO NIOATI'OTOBKHU BbIITY CKHUKOB
B pesyibTare N3y4ICHUS XUMAHU Ha 6azoBoM YpPOBHE YIEHUK JIOJDKEH 3HATH/TIOHUMATh:
* gajicHellwue XUMUuecKue NOHAmMuUA . BEIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEIIbHbIE aTOMHasi 1
MOJIEKYJISIpHAsl Macchl, MOH, aJUIOTPOITHS, U30TOIbI, XMMUYECKasi CBS3b, IEKTPOOTPUIATENILHOCTD, BaJICHTHOCTD, CTEIEHb
OKHCIIEHHS, MOJb, MOJSIpHAs Macca, MOJISIPHBIH OOBEM, BEHIECTBA MOJIEKYISIPHOTO W HEMOJIEKYISIPHOTO CTPOCHHS,
PacTBOPEI, 3JIEKTPOJIUT U HEJIEKTPOIIUT, 3JEKTPOIMTHIECKAs! TUCCONMAINNS, OKUCIUTENb U BOCCTAHOBHUTEINb, OKUCIICHHE U
BOCCTAHOBJICHHE, TEIUIOBOH 3((eKT peakiyy, CKOPOCTh XUMHYECKOW peakmuH, KaTalli3, XMMHYECKOe paBHOBECHE,
YIIIEPOIHBIH cKeNeT, (PyHKIIHMOHATIbHAS TPyIIa, H30MEpHs, TOMOJIOTHS;
* OCHOGHbBle 3AKOHbI XUMUW. COXPAaHEHUs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, MEPHOIUYECKHN 3aKOH;
* OCHOGHble MeopUU XUMUU. XVUMUYECKOH CBSI3W, DIIEKTPOIUTHYECKOW MUCCOIMAINMH, CTPOSHHS OpPTaHUYECKHX
COEMHEHU;
* gavicHeliwue 6eiecmea U Mamepuanbl. OCHOBHbIE METAIIJIBI U CIUIABBI, CEpPHAs, COJISIHAS, a30THASI M YKCYCHAs! KUCIIOTHI,
IEJI0YH, aMMHaK, MUHEpaJIbHbIE y0OpEeHUs, METaH, STUIICH, alleTHIeH, OSH30J1, 3TaHOJI, )KUPHI, MbLJIa, TJIFOK03a, caXxapo3a,
KpaxmaJl, KJeTJaTKa, OeK1, HCKYCCTBEHHBIE i CHHTETHUECKIE BOJIOKHA, KaydyKH, TJIaCTMAacChl;
YMeETh:
. Hazbleams W3y4YeHHbIC BEIIEeCTBa o TPUBUAITBLHOH I MEXIYHapOIHON HOMEHKJIATYypE;
* onpeodenamp BAICHTHOCTD M CTETICHb OKUCIEHUS XMMHUYECKHUX JJIEMEHTOB, TUI XMMUYECKOH CBSI3M B COSAMHEHHUSX, 3apsijl
WOHA, XapakTep Cpeabl B BOJHBIX pAacTBOpaX HEOPraHMYECKUX COCIMHEHWH, OKHCIHUTENb M BOCCTAHOBHTEID,
TIPUHA]IEKHOCTh BEILIECTB K Ppa3JInuHBIM KJaccam OpraHU4ecKHX COETMHEHUIA;
* Xapakmepu3oeams SIEMEHTHl MaJbIX MEPUO/IOB 10 MX IOJOKEHHI0 B mepuoanyeckoii cucreme /. V. Menpeneena;
o01IMe XMMUYeCKHe CBOHCTBAa METaJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKHX M OPTaHMYECKUX COCAMHEHUH;
CTPOEHHE U XUMHYECKUE CBOMCTBA U3YUYEHHBIX OPraHMYECKHX COCAHHEHNUI;
* 00bACHAMb 3aBUCUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUs, NPHUPOAY XHMHUYECKOH CBS3M (MOHHOM,
KOBaJICHTHOW, METAJUTMYECKOH ), 3aBUCUMOCTb CKOPOCTH XMMHUUECKOIH PEaKIMK U MOJOKEHNSI XUMHUYECKOTO PABHOBECHS OT
pa3nu4HbIX (HaKTOPOB;
* GbINOIHAMb XUMUYECKUIL IKCHEPUMEHN TIO PACTIO3HABAHUIO BAXKHEUIIINX HEOPTaHUYECKUX U OPraHMYECKUX BEILECTB;
* HPO6OOUMb CAMOCTOSITENBHBIN TIOMCK XUMHYECKOH MH(OpPMAIIMK C HCIOIB30BAHHEM Pa3IMYHBIX HCTOYHUKOB (HAay4HO-
HOMYJISIPHBIX U3/IaHUH, KOMIBIOTEPHBIX 6a3 JIAHHBIX, UHTEPHET-PECYPCOB);
* UCNOJ1b306aMb KOMIIBIOTEPHBIE TEXHOJIOTHH U1l 00pa0OTKY U Mepefayn XMMUUECKOH HHPOPMaIY U €€ TPEICTaBICHUs
B pa3iMYHBIX opMax;
HCI0JIb30BaTh NPUOOPEeTEHHBbIE 3HAHMS U YMEHHUS B IPAKTHYECKOIi 1esITeJIbHOCTH M TIOBCEAHEBHOI JKU3HH C LIENbIO:
*  OOBACHEHHMS  XUMUYECKUX  SBJICHUI, MPOMCXONAIMX B  IPUpPOAe, OBITYy W  Ha  HPOM3BOJICTBE;
* OlIpe/ieNIeHUs. BO3MOKHOCTH IIPOTEKAaHHUS XMMHUUYECKUX MPEBPAILCHUI B Pa3IIMYHBIX YCIOBUAX M OLIEHKH UX ITOCIEICTBUIA;
. 9KOJIOTHYECKH IPaMOTHOIO HIOBEJCHHSA B OKpYyKaromeit cpene;
* OLICHKH BJIMSHUS XUMHUYECKOT0 3arPSI3HEHUS OKPYKAIOLIEH cpeibl Ha OpraHnu3M YelIoBeKa U JPYTUe )KUBBIE OPTraHU3MBI;
* Oe3omacHOro OOpalleHWs C TOPIOYMMU M TOKCHYHBIMH  BEIIECTBAMH, JaOOpPaTOpHBIM  00OpYyHZOBaHHEM;
. HPHUTOTOBJIEHHS pacTBOpoB 3a7aHHOH KOHILIEHTPALIU B ObITY U Ha IPOM3BOJICTBE;
* KPUTHYECKOH OLIEHKH JOCTOBEPHOCTH XUMHYECKOI HH(POpMAIMH, TOCTYNAIONMIEH N3 pa3HbIX HCTOYHHUKOB.

ITPOBEPKA M OIEHKA 3HAHHIA 1 YMEHU YYAIIIUXCSI

Pe3ynbraTel 00y4eHUS XUMUH JOJDKHBI COOTBETCTBOBATH OOIIMM 3aadaM IpeaMeTa U TpeOOBaHUAM K er0 YCBOCHHIO.

PesynpraTel OOy4YeHWS OLEHHMBAIOTCS IO MATHOAIIBHOM cucTeMe. [IpH OLEHKE Y4YUTBHIBAIOTCSA —CIEIYIOLIHe
Ka4yeCTBEHHbIE II0KAa3aTeIN OTBETOB:
 r1yOrHa (COOTBETCTBHE M3yYCHHBIM TEOPETUUIECKUM O0OOIIEHUSIM);
® OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B IIPOrpaMMe YMEHHUSAM MPUMEHSATH HOITYICHHYI0 HHPOPMAIHIO);
® TTOJTHOTA (COOTBETCTBUE 0OBEMY MPOrPaMMEI U MH(OpMAIH yIeOHIKA).

Ilpn omeHKe Y4YUTHIBAIOTCS YHUCIO M Xapakrep OMMOOK  (CYLIECTBEHHBIE WM  HECYLIECTBEHHBIC).
CyiecTBeHHBIE OIMMOKHY CBSI3aHBI C HEAOCTATOYHON TITYOMHON M OCO3HAHHOCTBIO OTBETA (HATIPUMED, YICHHUK HEPaBUIIEHO
yKa3aJ OCHOBHBIE NPU3HAKHU ITOHITHMH, SIBICHUH, XapaKTepPHBIC CBOIMCTBA BEILECTB, HEMPABWILHO CHOPMYIHPOBAI 3aKOH,
NPaBWIO M T.I. WIM YYEHHK HE CMOI NPHUMEHHTH TEOPETHYECKHE 3HAHMS Ul OOBSCHEHWS M IPENCKa3aHHs SBJICHU,
YCTaHOBJICHHS TPUYHUHHO-CIIEICTBEHHBIX CBS3€H, CpaBHEHUS M KIIaCCU(pUKALUH SBJICHUU H T. IL.).

HecymecTBeHHbIE OMIMOKM ONPENEISIOTCS HEIONHOTOM OTBeTa (HampuMep, YIyLIeHHEe W3 BHUIA KakKoro-JMoo
HEXapaKTepPHOro (pakTa IpH OIMCAHUM BEIIECTBA, porecca). K HUM MOXXHO OTHECTH OTOBOPKH, OIMCKH, JOIYIICHHBIE 10
HEBHUMATEIILHOCTH (HaIlpUMep, Ha JBa W Ooliee YpaBHEHHUs PEakLUid B IIOJHOM HMOHHOM BHJE OMYILIEHAa OJHA OMIMOKa B
0003HaYEHNN 3apsaa HOHA).
PesynbTaThl 00ydeHHUs MPOBEPSIOTCS B MPOLECCE YCTHBIX M IMCBMEHHBIX OTBETOB YYaIllUXCS, a TAK)KE IPH BBINOIHEHUH
UMM XUMUYECKOTO SKCIIEPHUMEHTA.

OueHka TeopeTHYECKUX 3HAHUIM

Ommemka «3»:

OTBET TIOJIHBI W TPAaBWIIGHBI Ha OCHOBAHWHM HW3YYEHHBIX TEOPHH; MaTepHai W3JI0XKEH B ONPEACIECHHOH JIOTHYecKOi
TIOCIJIEIOBATENIEHOCTH, JINTEPATYPHBIM S3BIKOM; OTBET CAMOCTOSTEIBHBIMH.

Ommemka «4»:

OTBET TIOJHBIA W TPAaBHJIBHBIA Ha OCHOBAHWM M3YYEHHBIX TEOPHI; MaTepHand M3JIOKEH B ONpPEIEIeHHON JOrHYecKoit
TIOCJIEIOBATENIHOCTH, MPU 3TOM JIOIYIIEHBI



JIBE-TPH HECYIIIECTBCHHBIC OMMOKH, UCIIPABIICHHEIC ITO TPEOOBAHUIO YIHUTEIIS.

Ommemka «3»:

OTBET TOJTHBIN, HO IPHU 3TOM JIONMYINEHA CYIIECTBCHHAS OIMIMOKA VUM OTBET HETOJHBIA, HECBS3HBIN.

Ommemka «2»:

IIpH OTBETE OOHAPY)KCHO HEIMOHWMAHWE YYAIlUMCS OCHOBHOTO COJICp)KaHUS YUeOHOTO MaTepualia WIH JOMYIICHBI
CYIIICCTBEHHBIC OIMUOKY, KOTOPBIC YYalIMHCAd HE MOXKET HCIPABUTH TPH HABOJAIINX BOMPOCAX YIUTEINS.

O1eHKA IKCIIEPHUMEHTATBHBIX YMEHHIt

Or1ieHKa CTaBUTCS Ha OCHOBAHWH HAOIIOJICHUS 32 yJalUMCS U TIHCBMEHHOTO 0TYeTa 3a padory.

Ommemka «5»:

paboTa BBITIOIHEHA MTOJHOCTHIO U NPABIIIBHO, CJCTaHbl PAaBIIIEHBIC HAOTIOACHUS M BBIBOJIBI, SKCIICPUMEHT TMPOBEICH I10
IUTAHy C YyYeTOM TEXHHKH O€30MacHOCTH W TMpaBHI pPabOTHl ¢ BEIICCTBAMH U OOOPYIOBAaHUEM; IPOSBICHBI
OpPTraHU3aIMOHHO-TPYIOBEIE YMEHHS (TIOANCPKUBAIOTCA YHCTOTa pabodero Mecra | MOPSIIOK Ha CTONE, SKOHOMHO
HCTIONB3YIOTCS PEAKTHBHI).

Ommemka «4»:

paboTa BEINIONIHEHA TPABHIBHO, CICTAHBI TPABWIbHBIC HAONIONECHUS W BBIBOABI, HO TIPU 3TOM SKCICPUMEHT
MPOBENICH HE TOJHOCTHIO WJIM JOMYIICHBI HECYIISCTBCHHBIC OIIMOKH B PabOTe C BEIIECTBAMHU M 00OPYIOBAHHEM.
Ommemka «3»:

paboTa BHITIOJIHEHA MPABWIILHO HE MEHEE YeM HAIIOJIOBHHY HJIH JOIMYIICHA CYIIECTBCHHAS OIMOKA B XO/€ SKCICPHMEHTA,
B 0ObsicHEeHHH, B O(OpPMIIEHWH palbOThl, B COONIOZCHHM MpPaBWII TEXHUKH OE30MacHOCTH MpHU paboTe ¢ BeleCTBaAMHU
U 000pyIOBaHHEM, KOTOpAas HUCIPABJISACTCS MO TPSOOBAHMIO YIUTEIS.

Ommemka «2»:

JONyIIeHbl Be (KM Ooyee) CyIIECTBEHHBIC OIMUOKH B XONE SKCICPUMCEHTA, B OOBSICHCHWUU, B OPOPMIICHHU pPaOOTHI, B
COOJIFOJICHNM TIPaBUJI TEXHUKU OE30MacHOCTH IMpH padoTe C BEIIeCTBAMHU H 00OpPYIOBaHUEM, KOTOPBIC YUAIHICS HE
MOYKET MCIIPABHUTh JIAXKeE M0 TPEOOBAHUIO YUHUTEIIS.

OuneHka yMeHHU# peliaTh IKCIIepUMeHTAJbHBIE 321241

Ommemka «5»:

IJ1aH pCIHCHI/IH COCTaBJICH HpaBI/IHbHO; HpaBI/IJ'[I)HO OcyHIeCTBJ'leH HO}IGOp XUMHUYCCKUX peaKTI/IBOB u O60pyllOBaHI/Iﬂ; JaHO
IIOJIHOC O6’bﬂCHCHI/IC " CACJIaHbI BBIBOABI.

Ommemka «4»:

IUIaH PElIeHUs] COCTAaBJICH MPAaBUIIBHO; MPABUIBHO OCYIIECTBIICH MOJ00pP XUMHYECKUX PEaKTHBOB M 00OpYNOBaHHS, IPH
9TOM JIONYILEHO He OoJee IBYX HECYLIECTBEHHBIX OIIMOOK B OOBSICHEHUH U BHIBOJIAX.

Ommemka «3»:

IUIaH PEIIeHUs] COCTABIICH MPABUIILHO; MPABUIIBHO OCYILIECTBICH MOI00P XMMHUYECKMX PEAKTHMBOB M O0OPYAOBaHUS, HO
JIOMYIIIEHa CYIECTBEHHAs! OIIMOKa B OOBSICHEHUH U BBIBOJIAX.

Ommemka «2»:

JOMyIeHbl JaBe (M Oonee) CylIeCTBEHHbIE OMIMOKM B IUIAHE pEIICHHs, B M0A0OpPE XHMHUYECKHX PEAKTHBOB U
00opy/ioBaHusl, B OOBSICHEHUH U BBIBOJIAX.

OuneHka yMeHU# peliaTh pacyeTHbIE 3a1a41

Ommemka «5»:

B JIOTUYECKOM PACCY)KJCHUH U PELICHUH HET OIIMOO0K, 3a/1aua pelieHa paldoHaIbHBIM CIIOCOOOM.

Ommemka «4»:

B JIOTMYECKOM PACCY)KACHHH M PEUIEHWH HEeT CYIIECTBEHHBIX OIMMOOK, HO 3ajada pelleHa HepalroHaJIbHBIM
CHoco0OM MIIK TOMYIIEHO He 0oJiee ABYX HECYIECTBEHHBIX OIIUOOK.

Ommemka «3»:

B JIOTHYECKOM DACCYXK/ICHHU HET CYIIECTBEHHBIX OLIMOOK, HO JOMYIIeHa CYIIECTBEHHAas OIMMOKAa B MAaTEeMaTHYECKUX
pacuerax.

Ommemka «2»:

HUMEIOTCS CYIIECTBEHHBIC OLUIMOKH B JIOTHUECKOM PACCY)KICHUH M PEIICHUH.

O1eHKa NMCEMEHHBIX KOHTPOJbHBIX PadoT

Ommemka «5»:

OTBET MOJIHBIN W PaBUIBHBIH, BO3MOYKHA HECYIIIECTBEHHAs! OIIUOKA.

Ommemka «4»:

OTBET HETOJHBINA UK OMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIIHOOK.

Ommemka «3»:

pabora BBITOIHEHA HE MEHEe YeM HAIMOJIOBUHY, JOMYIICHA OJIHA CYIIECTBEHHAsI OLIMOKA U JIBE-TPH HECYIIIECTBEHHBIE.
Ommemka «2»:

paboTa BBINOIHEHA MEHEE YeM HAIMOJIOBHHY UITH COJIEPIKUT HECKOIBKO CYIIECTBEHHBIX

OIITHOOK.
Ilpu oOllCHKE BBIMONHEHHUS MHUCHMEHHOW KOHTPOJBHOW pabOThl HEOOXOMMMO YUYHUTHIBATH TPEeOOBAHMUS €IIMHOr0

opdorpadugeckoro pexxuma.
OTMeTKa 32 UTOTOBYIO KOHTPOIBHYIO paboTy KOPPEKTUPYET MPEANISCTBYIOMINE OTMETKH 332 YeTBEPTh, TOIYTOHUE, TO.
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