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HOACHUTEJIBHAS 3AIINCKA

PabGouas mporpamma 1Mo XMMHHM Ha YPOBEHb CPEIHEr0 00Iero oopa3oBaHUS
pa3paboTaHa Ha OCHOBE:

eDenepabHOTO KOMIIOHEHTA TOCYIaPCTBEHHOTO CTaHAApTa CPEIHEro OO0IIero
o0pa3oBaHMs, MPUMEPHON IPOrpPaMMBbI CPETHETO OOIIET0 00pa30BaHMUS

eapropckoii mporpammer ['abpuensu O,C. ba3oBsiit ypoBenb. 10—11 kiaccsl
: pabouas mporpamma k guHuu YMK O. C. N'abpuensHa : yaeOHO-METOAHMYECKOE
nocobue / O. C. I'abpuensn. — M. : [Ipoda, 2017.

N B cootrBerctBum ¢ «llomokennmem o pabodedt mporpamme ydeOHOTO
npeaMera, Kypca, JAWCHUIDIMHBL  (MOAYJISI) MYHHUIIMIIAJBHOTO  OFOKETHOTO
obmeobpazoBarenbHoro yupexaenus «lllkoma Ne 57» ropoackoro okpyra Camapa

OO0wmas xapakrepucTuKa y4eOHOro npeaMera

OCHOBHBIMH TPOOJIEMaMU XHMHUU SIBISIFOTCSI M3YYEHHE COCTaBa M CTPOCHUS
BEIIECTB, 3aBHCUMOCTH HX CBOWCTB OT CTPOCHHsS, KOHCTPYHpPOBAHHE BEIIECTB C
3aJaHHBIMA  CBOICTBAMHM,  HCCJICJOBAaHHE  3aKOHOMEPHOCTEM  XUMHUYECKHX
NpEeBpaIIeHU U MyTel ynpaBieHUs] UMU B IEJAX MOIYYCHHS BEUIECTB, MATEPHUAJIOB,
sHeprun. [loaTomy, Kak Obl HU pa3TUYATUCH ABTOPCKUE MPOTPAMMBI M YIEOHUKHU TIO
riyOrHEe TPaKTOBKHM M3y4aeMbIX BOIPOCOB, UX y4eOHOe cojepaHue 0azupyercs Ha
COJIEp’)KaHUU MPUMEPHOU MPOTPAMMBI, KOTOPOE CTPYKTYPHUPOBAHO IO TSATH OJIOKaM:
MeToapl MO3HAHUS B XMMHH; TeOopeTHYecKre OCHOBBI XuMmuu; Heopranwmueckas
xumust; OpraHndeckasi XuMus; XuMusi ¥ )KU3Hb.

Hean

H3yuenue xumuu ¢ cmapuienl wikoie Ha 0a30860M ypo6He HANPAGNEHO HA
oocmudicenue caedyiouux yenei:

* OCBOCHHE 3HAHMH O XHWMHMYECKOM COCTaBIIIOLIENH €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPA,

BaXXHEHUIINX XUMHUYECKUX IMMOHATHAX, 3aKOHAX U TCOPHUAX,



* OBJIaJlecHMe YMEHUSIMU [IPUMEHATH MOJyYeHHbIe 3HAHUS s OObSICHEHUs
pPa3HOOOpa3HbIX XUMUYECKUX SIBICHUM U CBOMCTB BEUIECTB, OLEHKU POJIA XMUMHUH B
Pa3BUTHH COBPEMEHHBIX TEXHOJOTUN U NOJyYEHUH HOBBIX MAaTEpPHUAJIOB;

* pa3BUTHE [103HABATEIILHBIX HHTEPECOB U MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEN B
MPOIECCE CAMOCTOSTEIBHOTO MPUOOPETEHUSI XUMUUECKUX 3HAHUN C UCIIOJIb30BAHUEM
pa3IMYHBIX UICTOYHUKOB HH(OpPMALIMU, B TOM YHCJIE KOMIIBIOTEPHBIX;

« BOCIIUTAHUe YOeXKIEHHOCTH B T[O3UTUBHOM pONM XUMUM B KU3HU
COBPEMEHHOI'0 O0O0IIEeCTBa, HEOOXOIUMOCTH XMMHYECKH T'PAMOTHOTO OTHOILIEHUS K
CBOEMY 3JI0POBbIO U OKpYXalOLIEH cpele;

s IPUMeHeHHe TOJYYeHHBIX 3HAaHWA ¥  yMeHHil [yt Ge30macHoOro
UCIIOJIb30BAaHUSI BEUIECTB M MATEpPUAJIOB B OBITY, CEJIIbCKOM XO34HMCTBE U Ha
IIPOM3BOJICTBE, PEIICHHWS IPAKTUYECKUX 3ada4 B  IIOBCEAHEBHOM  JKU3HH,
NpEeAYNPEKICHUS SBJICHUM, HAHOCSIIMX BPEJ] 3J0POBbIO0 YEJIOBEKA M OKpYKarolen
cpezne.

MecTo npeamera B yueOHOM IJIaHE

VYyeOublil mian ans oOpa3oBaTeNbHBIX yupexkaeHuii Poccuiickoit denepanuu
oTBoAUT | yac Ha u3zyuyeHue xumuu B 10 knacce u 1 yac Ha u3ydyeHue xumuu B 11
KJ1acce.

DopMBbI M1 METOABI OPTraHU3ALUH YIeOHOM AeATEIbHOCTH:

-CO3/IaHHe TPOOJIIEMHON CHUTyallud U TIOUCK PEIICHHs] MPOOJeMbl Ha OCHOBE
y4eOHOTO MaTepHalia o TeMe ypoKa;

-BBITIOJITHCHUE  CAMOCTOATENIBHOW  paboThl  (C  y4eTOM  BBIOpaHHOM
00pazoBaTeIbHON TEMBI);

-BBITIOJTHEHHUE TMPOCKTHBIX PaboT;

- INTAHUPOBAHUE U OCYLIECTBIEHHE XUMHYECKOTO SKCIIEPUMEHTA;

-TIOJITOTOBKA JIOKJIA/I0B, pedepaTos;

-MOJIFOTOBKA U 3alllUTa MPE3EHTAIINM;

-Opraiu3anysda TCKylnero 1 “”TOrOBOT'O KOHTPOJIA.

OO01meyuyeOHbIEe YMEHUSI, HABBIKM U CIIOCOOBI 1€ TEJIbHOCTH

[Iporpamma npenycmarpuBaeT GOPMUPOBAHKE Y yUALTUXCSI O0IIEYyYEOHbBIX
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YMEHUIA M HABBIKOB, YHHBEPCAIbHBIX CHOCOOOB NEATEIbHOCTH W KIIFOUEBBIX
KoMIeTeHIud. B 3ToM HampaBieHud mnOpuopuTeTamMu A ydeOHOro mpeaMera
«XuMUs» B cTapiieil mKojie Ha 6a30BOM YpOBHE SIBIISIIOTCS: YMEHHE CAMOCTOSATEIBHO
U MOTHBUPOBAHHO OPraHU30BbIBATH CBOIO IIO3HABATENBHYIO JESATENBHOCTh (OT
NOCTAHOBKH LEJH JI0 TIOJYyYEHUS U OLEHKH pe3ysbTaTa); UCIOIb30BaHUE JIEMEHTOB
NPUYUHHO-CIIEICTBEHHOT'O U CTPYKTYPHO-(YHKIIMOHAJIBHOTO aHAIIN3A;

OlpejieNiecHHe CYIIHOCTHBIX XapaKTePUCTUK H3y4yaeMoro OOBEeKTa; YMEHHUeE
pa3BepHyTO  OOOCHOBBIBATH  CYXACHHSA, JaBaTb  ONpPENEICHUS, MPUBOAMUTH
JI0KA3aTeJbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEJACHUS B OKPYKAIOIIEH
cpeze, BbIIIOJHEHUE B TPAKTUYECKOMN IEATEIbHOCTH U

B TIOBCEJHEBHOM MU3HM HKOJOTMYECKUX TPEOOBAHMIA, HCIIOIb30BAHUE
MYJIbTUMEIUUHBIX PECYPCOB W KOMIBIOTEPHBIX TEXHOJOTHM Uit 00pabOTKH,
nepefayd, CUCTeMaTh3aluud HMHPOpMaluu, CO3JaHus 0a3 JaHHBIX, MPE3CHTALNH

pPE3yJIbTaTOB MO3HABATEIILHON U MPAKTUYECKOU JACATEILHOCTH.



TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
YYEBHOI'O IPEIMETA «Xumusi»

ba3zoewiit yposens

N3ydenne xumuu Ha 6a30BOM YPOBHE CpeIHETO O0IIEro 0Opa3oBaHus
HaIpaBJICHO Ha JOCTUXKEHUE CICAYIOIIUX IIEJICH:

1) dbopmupoBaHue LETOCTHOrO MPEACTABICHHUS O MHUpPE, OCHOBAaHHOTO Ha
MPUOOPETEHHBIX 3HAHUSIX, YMEHUSX U CIIOCO0AX AESATEIbHOCTH;

2) mpuoOpeTeHUE OIbITa PA3HOOOPA3HOU ACATEIHHOCTH, OIBITA TIO3HAHUS H
CaMOTIO3HAHUS;

3) mOATrOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpAa MHIMBHUAYaTbHOU
oOpa3oBaTeabHOMN WK MTPOPECCHOHAIEHON TPAEKTOPHUHU.

Bonbiioit Bkiaa B JOCTHXKEHUE ATUX IIEJICH CPeTHETO 00IIIero

00pa30BaHUsI BHOCHUT U3YUEHUE XUMUU, KOMOPOE NPU3BAHO 00ecneuumsy.

* (opmMupoBaHWE CHCTEMBl XHUMHUYECKMX 3HAaHWHA KaK KOMITOHCHTA
€CTECTBEHHOHAYYHON KapTUHBI MUPA;

* pa3BUTHE JIMYHOCTH OOYYaIOIIMXCSA, UX HHTEIUICKTyaJllbHOE U
HPaBCTBEHHOE COBEPIICHCTBOBAaHWE, (POPMUPOBAHUE Yy HHUX TyMaHUCTUYECKHUX
OTHOILIEHUI M KOJIOTUYECKHU I€JIEeCO00pPa3HOro MOBEJACHUS, B OBITY U TPYJI0BOM
NEeATETbHOCTH;

* BBIPA0OTKY y OOYyYalomUXcsi MOHUMaHUSI OOIIECTBEHHON MOTPEOHOCTU B
pPa3BUTHH XUMHH, a Takxke (OPMHUPOBAHWE y HUX OTHOIICHUS K XHUMHH Kak
BO3MOXKHOU 001acTul OyayIieit MpakTHYECKO AeSITEIbHOCTH;

* (opMupoBaHME yMEHUM OE30MacCHOr0 OOpallleHUsI ¢ BELIECTBAMHU,
WCITOJIb3yEMBIMH B TIOBCETHEBHOM JKU3HH.

Hlenamu uzyuenus xumuu é cpeonell WKoe AaAIOMCA.

1) popmupoBanue y oOy4aronmxcss yMEHHUsI BUJETh U MMOHUMATh IIEHHOCTh
oOpa3oBaHUs, 3HAYUMOCTh XHUMHYECKOTO 3HAHUS IS KaXKJIOTO YeIOBEKa,
HE3aBUCUMO OT €ro npohecCUOHATBHON ACSITENIbHOCTH; YMEHUI pa3andarh (haKkThl
U OIICHKH, CPaBHMBATh OIICHOYHBIC BBIBOJBI, BHUJETh HMX CBSI3b C KPUTECPUIMHU
OLICHOK M CBS3b KPUTEPHEB C  OIPEICICHHOM CHCTEMOM IIEHHOCTEH,
dbopMyIMpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

2) dhopmupoBaHue y oOydaromuxcsl HEeTOCTHOTO MPEACTABICHUS O MHUPE U

pONMM XMMHMHM B CO3JaHUM COBPEMEHHOW E€CTECTBEHHOHAy4YHOM KapTUHBI MHDA;
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yMEHHsI OOBSACHATH OOBEKTHI M TIPOIECCHI OKPY’KAOMIEH NEHCTBUTEIBHOCTH —
IIPUPOJTHOM, COIHAIBHOM, KYJIbTYPHOW, TEXHHUUECKON Cpebl, — HWCHOIB3YS IS
ITOTO XUMHUUYECKUE 3HAHHUS;

3) mpuobpereHrne OOYYAIOMUMHUCS OIbBITA Pa3HOOOpPA3HOW IEATEITHLHOCTH,
OMbITa  TO3HAHUS W  CAMONO3HAHMs,  KJIIOYEBBIX  HABBIKOB(KIIOYEBBIX
KOMIIETCHTHOCTEH ), UMEIOIINX yYHHBEPCATbHOE 3HAYCHHUE NJIS Pa3IMIHBIX BHUJIOB
JIESTEIIBHOCTH — HAaBBIKOB PEIICHUs MPOOJeM, MPHUHITHS PpEIICHHIA, IOWCKa,
aHanu3a u o0pabOTKH HH-

¢dbopMaIi, KOMMYHUKATHBHBIX HABBIKOB, HABBHIKOB W3MEPCHHM, HABBHIKOB
COTPYIHUYECTBA, HABBIKOB 0O€30MacHOro oOpalieHWss ¢ BEIECTBaMU B

HOBCCI[HCBHOﬁ KHN3HHU.

TpeﬁoBaHnﬂ K YPOBHIO NIOATOTOBKH BBIITYCKHUKOB

TpeboBanus HalTpaBJICHBI HA PEATU3AIIHIO JISATEITHHOCTHOTO 1
MPAKTUKOOPUEHTUPOBAHHOTO U INYHOCTHO OPUEHTUPOBAHHOTO ITOIX0/I0B;
OCBOCHUE YJAIIUMUCS MHTEIUICKTYaTbHOU U TIPAKTHYECKOM JIeATEIIBHOCTH;
OBJIaJICHNC 3HAHUSIMHU U YMECHHUSIMH, BOCTPEOOBAaHHBIMH B TIOBCETHEBHOM JKM3HH,
MO3BOJISIONIMMA OPUEHTHPOBATHCS B OKPYKAIOIIEM MUPE, 3HAUUMBIMU JIJTSI
COXpaHEHUS OKPYIKaIOIIel cpeibl U COOCTBEHHOTO 370POBBSI.

B pesynbTaTe n3ydenus Kypca XuMuu Ha 0a30BOM YPOBHE K
koHIty 10 kimacca oOy4aronuiics: 10KeH:

3HATh:

* BOKHECHUIIINE XUMUYCCKUE TTOHSATHUS: BEIIECTBO, BAJICHTHOCTD, CTEIIEHb
OKHUCJICHHS, OKHCIIUTEh U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE,
TEIJI0BOM (P PEKT peakinu, CKOPOCTb XUMUUIECKON PEeaKIuu, KaTaaus,
XUMHUYECKOE PaBHOBECHE, YTIIEPOIHBIN CKEIET, PYyHKIIMOHAIbHAS TPYIIa,
HU30MEpHSsl, TOMOJIOTHS;

* OCHOBHBIC 3aKOHBI XUMHH: COXPAHCHHSI MACChI BEIIECTB, TOCTOSTHCTBA
cocTaBa

* OCHOBHBIE TEOPUHU XUMHH: XUMUUYECKOU CBS3HU, CTPOSHUSI OPTaHUIECKUX

COCIUHCHUM;



* BAKHEHIIME BELIECTBA U MaTEpPHUAJIbl: YKCYCHAsl KUCJIOTa, METaH, dTUJIEH,
alleTUIIeH, O€H30J1, ATAHOJ, XKHUPbI, MbUIA, TJIIOKO34a, CaXxapo3a, Kpaxmal, KJIeT4aTkKa,
O€JIKH, UICKyCCTBEHHBIE U CHHTETUYECKHUE BOJIOKHA, Kay4yKH, [1JITACTMACCHI.

yMeTh:

*HA3bIBATh N3YUYECHHBIE BEIIECTBA [0 «TPUBUAIBHOW» WM MEXIyHAPOAHON
HOMEHKJIAType;

*OIPENEIATh: BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB,
NPUHAJIEKHOCTh BEIIECTB K PA3IMYHBIM KJIACCAM OPraHUYECKUX COECIMHEHUN;

*XapaKTEepU30BaTh: OCHOBHBIE KJIACChl OPraHUYECKUX COECTMHEHHI;
CTPOEHHME U XUMHUUYECKHE CBOMCTBA U3YUEHHBIX OPraHUYECKUX COCTUHEHUI;

*00BSICHSTH: 3aBUCUMOCTD CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHUS

*BBINOJHATh XUMUYECKUI SKCIIEPUMEHT 110 PACIIO3HABAHUIO BaKHEUIINX
OpraHUYECKUX BEIIECTB;

*IIPOBOJAUTH CAMOCTOSITEIbHBIN MOMCK XUMUYECKON HH(OPMALUH C
UCIIOJIb30BaHUEM PA3JIMYHBIX HUCTOUHUKOB (HAYYHO-TTOMYJISIPHBIX U3aHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHEeTa); UCTIO0Nb30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTUU J1s1 00pabOTKH U Mepeaavu XUMUYECKOM
uH(pOpMAIUU U €€ MPEJCTABICHUS B Pa3IUUHbIX (POpPMaX;
® UCIOJIb30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHHUSI B IPAKTUYECKOM

JESITEIbBHOCTH U TIOBCETHEBHOM JKU3HU JUISl: OOBSICHEHUS XUMHUECKUX
SIBJIEHUH, MPOUCXOIAIINX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;

onpeaeneHus: BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B
Pa3IUYHBIX YCIOBUSAX U OLIEHKHU MX MOCJEICTBHUI;0LIEHKU BIUSHUS XUMUYECKOTO
3arpsi3HEHMSI OKPY>KArOLIEN CpeJlbl HA OPTaHU3M YEJIOBEKA U IPYTUE KUBBIE
OpraHU3Mbl; O€30MACHOTO OOPAIEHHS C TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMHU,
71a00paTOPHBIM 000PYJOBaHUEM; IPUTOTOBIICHUS PACTBOPOB 33JaHHOU
KOHLIEHTpAaIH B OBITY M HA MPOU3BOJICTBE; KPUTUUECKOU OLIEHKU JOCTOBEPHOCTH
XUMUYECKON MH(POPMALIMH, TOCTYMAIOUIEN U3 Pa3HbIX HCTOYHHUKOB.

B pesynbraTe u3yueHus Kypca XMMUH Ha 6a30BOM YPOBHE K
koHITy 11 kiacca oOyyaronuiicst 1oKeH

3HATh:

* BKHEHIIINE XUMUYECKUE MTOHSATHUS: BEIIECTBO, XUMUUECKUI 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE ATOMHAs U MOJIEKYJIIpHAsE MacChl, HOH,
AJUTOTPOIUS, U30TOMBI, XMMUUECKAs CBS3b, JJIEKTPOOTPULIATEIBbHOCTD,
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BaJICHTHOCTb, CTETIEHb OKUCIICHHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM,
BEILIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBIL, SJIEKTPOIUT
Y HEBJIEKTPOJIUT, JIEKTPOJIUTAYECKAS JUCCOLUALINS, OKUCTUTEND U
BOCCTaHOBUTEJb, OKUCJICHUE U BOCCTAHOBJICHUE, TETIOBOU AP (EKT peakiu,
CKOPOCTh XMMUYECKOU peaKnu, KaTaln3, XUMUYECKOE PABHOBECHE;

* OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHHUSI MacCChl BEILIECTB, IOCTOSHCTBA
COCTaBa, MEPUOANYECKUI 3aKOH;

* OCHOBHBIC TEOPUU XUMHH: XUMUYECKOU CBSI3H, DJIEKTPOJIUTUUECKOMN
JIMCCOLUALINY;

* B)KHEHUIIIME BEIIECTBA U MATEPHUAJIBI: OCHOBHBIE METAJIJIbI U CILIABBI;
CEpHasi, COJsTHAs!, a30THAsI KUCIIOTA; 111eJI04M, aMMUAaK, MUHEpaJIbHbIE YI00pEHUS;

. OCHOBHBIE ITPOJTYKThI MECTHBIX XUMHUUYECKUX TIPOU3BOJICTB.

YMETh:

*OMPEICIATh: BAJICHTHOCTh U CTETICHb OKUCIICHUSI XUMUYECKUX 2JIEMEHTOB,
TUI XUMHYECKOH CBSI3U B COCIMHEHUSX, 3apsi]l MOHA, XapaKTEP CPelIbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHUN, OKUCIUTENIb U BOCCTAHOBUTEID;

*XapaKTEPU30BaTh: AJIEMEHTHI MaJIbIX MIEPUOJIOB IO UX MOJOKEHUIO B
nepuoandeckoi cucreme JI.M.Menpaeneena; o0ume XuMU4eCKue CBOMCTBA
METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIUHEHUI;

*00BSICHATD: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS;
MIPUPOTY XMMHUYECKOM CBSI3U (MOHHOM, KOBAJICHTHOM, METAJTTHICCKOM ),
3aBUCUMOCTbh CKOPOCTH XUMUYECKOW PEAKIIUU U MOJIOKEHHS] XUMUYECKOTO
PaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

*BBITIOJIHATH XUMUYECKUH AKCTIEPUMEHT IO PACO3HABAHUIO BAKHEHUIIINX
HEOPTaHWYECKUX BEIIECTB U aHAIM3Y MPUPOJIHBIX MTOYB U BOJI, a TAK)Ke HauboJsee
pacnpocTpaHEHHBIX B ApXaHTeIbCKON 00JIaCTH MUHEPAJIOB;

*TIPOBOJUTH CAMOCTOSITEIIBLHBIN MOMCK XUMUYECKON HH(MOPMAITUH C
HCIIOJIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA); UCTIOIB30BAThH
KOMITBIOTEPHBIE TEXHOJIOTUH sl 00pa0OTKY U TIepeIaun XUMHUIECKON
uH(OpPMAITUU U €€ MPEJICTABICHUS B PA3IUYHBIX (OpMax;

® WCIOJBH30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHHS B TIPAKTUYECKOM

NEATEeIbHOCTU U MIOBCETHEBHOM KU3HU JUIs: OOBSICHEHUS] XUMHUYECKHUX
SIBJICHHUM, POUCXOSAIINX B IPUPOJIE, OBITY U HA TPOU3BOJICTBE;
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onpeaeneHus: BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILEHUN B
Pa3IMYHBIX YCIOBUAX U OLICHKHU UX MOCJIEACTBUI; OLICHKU BIUSHUS XUMUYECKOTO
3arpsA3HEHUs OKPYKAIOIIEH Cpeibl HA OPTaHU3M YEJIOBEKA U APYTUE KUBbBIC
OpraHU3Mbl; 0€3011aCHOTO OOpAaIEHUs C TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMU,
71a060paTOPHBIM 000PYAOBAaHUEM; TPUTOTOBJICHHS PACTBOPOB 33JaHHOM
KOHIIEHTpAIlMu B OBITY M Ha MPOU3BOJICTBE; KPUTUYECKON OIIEHKU JOCTOBEPHOCTH
XUMHUYECKON MH(POpMaIINU, TOCTYIAIOIEH U3 pa3HbIX UCTOYHUKOB M Kacarolencs

OCHOBHBIX XUMHYECKHUX MTPON3BOACTB CamMapcKoi 00J1acTu.

JIj1g O1leHKM Y4EOHBIX JOCTUKEHUM, 00Y4arOINUXCsl UCTIOIb3YETCS:

TEKYIIUA KOHTPOJIb B BUJE HHJIMBHUIYaJbHBIX MPOBEPOYHBIX PabOT M YCTHBIX
OIIPOCOB;
TEMaTUYECKHI KOHTPOJIb B BUAE KOHTPOJIBHBIX PadoOT.

OCHOBHBIMM METOAAMHU MPOBEPKM 3HAHUM M yMEHUN OOyYaroluXcs IO
XUMHU SIBJISIIOTCS YCTHBIM OINpOC, MUCbMEHHbIE M NIpakTHueckue padorel. K
NUCBMEHHBIM  (OpMaM  KOHTPOJIE  OTHOCSTCS:  XWMHUYECKHE  JTUKTAHTHI,
CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OThI, TECThl, MHANBUAYAIbHBIE KAPTOUKH C
Pa3HOYPOBHEBBIMHM 3aJIa4aMH.

OcHOBHBIE BHUABI IIPOBEPKH 3HAHWW — TEKyllas M uTorosas. Tekymias
IIPOBEPKA IMPOBOAUTCA CUCTEMATHYECKHM M3 YpPOKa B YpPOK, a HMTOroBas — IO
3aBepUIeHUH TeMbl (pa3nena). Kpurtepuu BBICTaBIEHHUS OLEHOK MO XMMHU 32
pa3JIMYHbIC BUIBI AEATEIBHOCTH NPEACTaBIIeHbI B [Ipriioxennu.

[IpomekyToUHas aTTecTalusd 1Mo y4eOHOMY MPEAMETY «XUMUSD)

OCYUIECTBIISIETCS] IO UTOraM Y4eOHOIo NMepruoia Kak cpeiHee apupMeTuiecKoe
PE3yNbTATOB MOJIYTOJOBBIX OTMETOK. OKpyTI€HUE PE3yJIbTATOB IPOBOJINUTCS B

MOJIb3y 00YYaIoIIerocs.
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COIEPKAHUE YYEBHOTI'O NIPEJIMETA «Xumus»
ba3zoewiit yposens

B cucreme ecTrecTBEHHO-HAyyHOro OOpa30BaHMsS XUMHUS KaK ydeOHBIN
IpeaIMeT 3aHUMAaeT BaKHOE MECTO B IIO3HAHUU 3aKOHOB IPUPOJbL, POPMUPOBAHUU
HAay4YHOM KapTHHBl MHpPA, XUMHUYECKON TI'PAMOTHOCTH, HEOOXOIMMOM IS
NOBCE/IHEBHOM JKM3HHU, HaBBIKOB 3J0pPOBOIO0 M 0O€30MacHOro JUIsi 4YeJlOBEKa HU
OKpY’KaIOIllel €ro cpefpl 00pa3a KM3HHM, a TAKXKE B BOCIIUTAHUHU HKOJIOTHUYECKOU
KyJIbTYpbl, GOPMUPOBAaHUM COOCTBEHHOM MO3UIMH MO OTHOIIEHUIO K XMMHUYECKOM
uH(pOpMaIny, MOTy4aeMON U3 Pa3HbIX HICTOYHUKOB.

VYcnemHocTs M3ydeHHMs y4eOHOro IIpeiMeTa CBsi3aHa C  OBJIAJCHUEM
OCHOBHBIMHU TMOHSTHSMH XUMHH, Hay4YHbIMH (aKTamMH, 3aKOHAMH, TEOPHUIMH,
PUMEHEHUEM MTOJIYUEHHBIX 3HAaHUW MTPU PELIEHUU TPAKTUYECKUX 3a/1a4.

N3yuenne xuMuu Ha 0a30BOM YpOBHE OpPHUEHTHPOBAHO Ha oOOecreueHHe
o011e00pa3oBaTeabHON U O0IIEKYIbTYPHON MOJATOTOBKU BBIITYCKHHUKOB.

Copepxanue 0a30BOr0 Kypca II03BOJSIET PACKPBITh BELyIME HUIEH MU
OTJEJIbHBIE TIOJIO)KCHMS, BA)XKHBIE B II03HABATEIBHOM U MHPOBO33PEHUYECKOM
OTHOUIEHUHU: 3aBUCUMOCTb CBOMCTB BEIIECTB OT COCTaBa W CTPOCHHS,
0OyCJIOBJIEHHOCTh IPUMEHEHUS BELIECTB UX CBOMCTBAMU; MaT€pUAIbHOE €TUHCTBO
HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB; BO3pACTarOIlas poOJb XUMUU B
CO3JaHMM HOBBIX JIEKAPCTB W MAaTEpPUAIOB, B OSKOHOMHUHU CBHIPbS, OXpaHe

OKPY>KAIOIIEH CPEBI.

10 kaacce

OCHOBBI OPraHM4ecKoOil XUMUM.

Teopusi cTpoeHHsi OPraHUYECKUX CoeauHeHMH. [losBIIeHME W pa3BUTHE
OpPraHMYeCcKOM XUMHMM Kak Hayku. Ilpenmer opranumueckoy xumuu. Mecro u
3HA4YEHUE OPraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHUE KakK IIOPSALOK COCIUHEHUs aTOMOB B MOJIEKYJE
COTJIACHO MX BaJIEHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOTO

CTPOCHUSI OpraHudeckux coeauHeHud A.M. byTiepoBa. YriepoJaHbI CKeneT
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OpraHuYecKoil MoJeKkyiabl. KpaTHOCTh XMMUYECKOU CBSI3U. 3aBUCUMOCTh CBOWCTB
BEIIECTB OT XUMUYECKOTO CTpOCHUsI MOJIeKy. M3omepusa u uzomepsl. [lonstue o
dbynkuuoHanpHOM  rpymnme.  [IpuHuumel  kjnaccuduKalMu — OpraHUYEeCKUX
coenuHeHuid. CucremaTuyeckass MEXAYHApOAHAs HOMEHKIATypa WU NPUHIUIIBI
oOpa30BaHUs Ha3BaHUW OPTaHUYECKUX COETUHEHUN.

YriaeBogopoasl M UX NPUPOJAHbIE HCTOYHUKH

Anxanbl. Cmpoenue monekynvl memana. I'OMONOTHYECKUN DSl AJIKAHOB.
['omonmoru. Homenknarypa. M3omepusi yriiepogHoOro ckesnera. 3aKOHOMEPHOCTH
U3MECHEHUST (PU3UYECKUX CBOMCTB. XMMHUUYECKHE CBOMCTBA (Ha MpUMEpe MeTaHa U
ATaHa): peaKlUM 3aMelieHus (TaJIoreHUPOBAHKE), AETUIPHUPOBAHUS KaK CIIOCOOBI
IOJIy4E€HUsl BAXKHEUILINX COCAUHEHUN B OPraHUYECKOM CHHTE3€. I OpeHue meTraHa
KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB Te€IUIa B MPOMBIIIJICHHOCTH U OBITY.
Haxoxenue B npupoie U IpUMEHEHUE AIIKAHOB. [loHamue o yukioaikanax.

Ankenbsl. Cmpoenue monekyavl smuiena. ['OMOIOTHYECKU PsAIl alTKEHOB.
Homenknatypa. M3oMepus yriaepoIHOro CKeJeTa W MOJIOKEHU KPATHOM CBSI3HM B
MoJieKyJie. XUMHUYECKHe CBOMCTBa (Ha TMpuMepe HJTWIEHA):  pPEaKIuu
IIPUCOEANHEHNS (ramoreHupoBaHue, euopuposanue, rUApaTaIus,
2UOpo2ano2eHuposanue) Kak crnocod moiaydeHus: (pyHKIIMOHATBHBIX MPOU3BOIHBIX
YIJIEBOAOPOAOB, ropenus. [lonuMepusanns 3TUIEHA KaK OCHOBHOE HAIIPABJICHUE
€ro UCIoab30BaHus. [[oMuATHIIEH KaKk KPYITHOTOHHAXKHBIN MPOAYKT XUMUYECKOTO
pou3BOACTBA. [[puMeHeHne sTuseHa.

Ankaauensl M Kayuyku. [loHstue o0 anmkaaueHax Kak yrieBOJOpOJax C
JIBYMsI JBOWHBIMH CBsi3siMU. [lonmumepusanuss nuBuHuia (Oyraguena-1,3) kak
Croco0 TOJyYeHUs] CUHTETHYECKOro Kaydyka. HaTypanbHbBII M CHUHTETUYECKHIA
Kayuyku. Bynkannszanus kaydyka. Pe3una. [IJpuMeHenue kayuyka u pe3uHsl.

Anxunbl. Cmpoenue monexynvl ayemunena. ' OMOIOTHYECKUN Pl ATTKUHOB.
Howmenknarypa. M3omepust yriiepoJHOr0O CKEJNETa W MOJOKEHUS KPATHOM CBSI3U B
MoJIeKyJie. XUMHUYECKHE CBOWCTBa (HAa TpUMEpE aleTUJIEHA): PpeaKIuu
MIPUCOETMHEHUS (rasoreHupoBaHue, euopuposatue, ruapaTanus,

2Uu0po2ano2eHuposane) Kak cnocod Moiy4eHus: MOJMMEPOB U JAPYTUX IMOJE3HBIX
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POIYKTOB. ['OpeHne arneTnaeHa Kak NCTOYHUK BBICOKOTEMIIEPATYPHOTO TIJIaMEHU
JUTSI CBAPKHU U pe3ku MeTallioB. [I[puMeHeHne aneTusieHa.

Apenbl. beH3oll Kak MpeACcTaBUTENh apPOMATHYECKUX YIIIEBOJOPOIOB.
Cmpoenue monekynvt 0OeH301a. XUMUYECKHE CBONCTBA: PEAKIUU 3aMEIICHHS
(rajoreHUpoBaHUE) KaK CHOCOO TMOJY4YeHUS XHWMHUYECKHX CPEJICTB 3allUThI
pacTeHui, npucoeAMHeHUs (THAPUPOBAHUE) KaK J0KA3aTEIbCTBO HEMPEAEIbHOIO
xapakrtepa Oenzona. Peakuus ropenus. [Ipumenenne 6en3ona.

Hedtp u cnocobsr ee nepepadbotrku. CoctaB Hedtu. [lepepaboTka HedTH:
MIEPETOHKA U KPEKHHT.

Kucaopoacoaep:xamye oprannyeckue coenHeHust

Cruprtel. Knaccudukaius, HOMEHKIaTypa, U30MEpHUsi CIIUPTOB. MeTaHO U
ATAHOJ KaK TPEICTABUTEIN MPEACITbHBIX OJHOATOMHBIX CIUPTOB. XHMHYCCKHUE
CBOMCTBa (Ha MpUMepe METAaHOJa W ATaHOJIa): B3aUMOJICHCTBUE C HATPUEM Kak
croco0 YCTaHOBJICHUS HATNYUS TUAPOKCOTPYIIIIBI, peakius C
raJIOT€HOBOIOPOJAMHU KaK CIOCOO TOJyYCHHsI paCTBOPUTENICH, JETHApATAIs KaK
croco0 TmodydeHus: OTuieHa. Peakiusi TropeHus: CHOUPTHl Kak TOILUIUBO.
[Ipumenenne MeraHosa W dTaHoJa. DPU3MOIOTHYECKOE JCUCTBHE METAaHOJIA W
ATaHOJIa Ha OPTaHU3M YeJIOBEKAa. DTHJICHIJIMKOJb U TIUIEPUH KaK MPECTABUTEITH
MpeNebHBIX MHOTOATOMHBIX CIUPTOB. KadecTBeHHas peakiys Ha MHOTOATOMHBIE
COUPTBl W €€ TPUMEHCHHWE A pacllo3HaBaHWS TIIMIIEPUHA B COCTaBe
KOCMETUYECKHX cpenctB. [lpaktuueckoe TpUMEHEHUE OJTHICHIJIMKONS U
TIIALICPUHA.

®enon. Ctpoenue Monekynbl (eHona. B3aumHoe GIusHuUe amomos 8
Mmonekyne ¢henona. Xumuueckue ceoucmea: 63aumMooelucmeue ¢ Hampuem,
euopoxcuoom Hampus, opomom. Ilpumenenue denoua.

Anpnerunsl. Merananp (opManbaerua) W dTaHalb (aleTaablerdy) Kak
MPEACTaBUTENIM  TPEACIBbHBIX  albJerunoB. KadecTBeHHBIE  peaknud  Ha
KapOOHWIIBHYIO TPyMIy (peakius «CepeOpsHOTo 3epKalia», B3aUMOACHCTBHE C

ruapokcugom menu (II) m ux mpumeHeHue s OOHAPYKEHHS TMPEETbHBIX
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IbJIETUIOB B MPOMBIIIIEHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH aJbJETHJIOB.
[Ipumenenue popmaiibieruaa 1 aeTaabIerua.

KapOoHOBBIE KUCIOTHI. YKCYCHasi KMCIIOTA KaK MPEJCTABUTEINb MIPEAETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHWMHUYECKHE CBOMCTBa (Ha mpUMeEpe
YKCYCHOM KUCJIOTBI): PEAKIUHU C METANIAMU, OCHOBHBIMU OKCHJAAMH, OCHOBAaHUSIMU
U COJSIMM KaK IIOATBEPXKACHHUE CXOJACTBAa C HEOPraHMYECKUMH KHCIOTaMHU.
Peakuus srepudukanum Kak crnoco0 ModydeHus: CIokHBIX 3¢upoB. [Ipumenenue
YKCYCHOM KucHOThL. [IpencraBienne o BICHINX KAPOOHOBBIX KUCIOTAX.

Cnoxupie 3¢upbl u kupbl. CroxHble JPUPHI KaKk MPOAYKTHI
B3aMMOJICUCTBUS KapOOHOBBIX KHCIOT CO chupTamu. lIpuMeHeHue CII0XKHBIX
3¢UpOB B MULIEBOW M MapPOMEPHON MNPOMBIIUIEHHOCTH. JKUpbl Kak CIIOKHBIE
3(UpHI TIIMLEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTUTENbHBIE M KUBOTHBIE
KUpPBI, X cocTaB. Pacro3HaBaHuE pacTUTEIBHBIX >KMPOB HAa OCHOBAaHUM HX
HEIpenebHoro xapakrepa. [Ipumenenue xupos. ['UapoIn3 WM OMBUICHHE )KUPOB
KaK croco0 MPOMBIIUIEHHOIO MOJIYYEHHs COJE BBICHIMX KApOOHOBBIX KHUCIOT.
MBp114 KaK cOJIM BBICIIMX KapOOHOBBIX KUCIOT. MOroIue CBOWCTBA MbLIIA.

VYraesoasl. Kiaccudukanus yrieBomoB. HaxoxaeHue yrieBoJoB B
npupone. I[mroko3a kak ampaerumpocnupT. bpoxenue rmroko3el. Caxapo3sa.
T'uoponus caxaposer. Kpaxman U Lemiog03a Kak OHOJIOTHYECKHE MOJUMEPBI.
XUMHUYECKHE CBOWCTBA Kpaxmana U LeJUTI0N03bl (TUAPOJIU3, KayeCTBEHHAas
peakuusi ¢ MOJAOM Ha KpaxMaj U ee NMpUMEHEHHE AJii OOHApYyKEHUsl Kpaxmaja B
npoaykTax nurtanusi). [Ipumenenue u Ouonornyeckas pojib yriaeBofoB. IloHsTue
00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE alleTaTHOTO BOJIOKHA.

Nnentuduxanus opraHuyecKux COCAUHEHUN. [ enemuyeckas césasb mMeicoy
Kiaccamu — opeaHuyeckux —coeouHeHnuu. TNl XUMHUYECKUX PpEAKUUHA B
OPraHUYECKON XUMMUHU.

A3oTcoaep:kaliue OpraHnyecKue coeInHeHHus

AMuHBI. MeTHUIaMUH KaK MPeCTaBUTENb alU(paTUIECKUX aMUHOB U aHWJIMH

— KaK apOMaTH4YCCKHX. OCHOBHOCTHP aMHHOB B CpaBHCHHHM C OCHOBHBIMHU
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CBOMCTBaMH aMMHaka. AHWIMH M €ro CBOMCTBa (B3aMMOJICHCTBHE C COJISTHOM
KHCJIOTOW 1 OpPOMHOM BOJION).

Bzaumnoe enusanue amomog 8 MONEKYIax OpeAHUYECKUX COeOUHeHUl Ha
npumepe anununa. [lonyuenne anwnnna no peakuuu H. H. 3ununa. [Ipumenenue

AaHUWJIMHA.

AMHHOKHCIIOTBI U Oenku. CocTaB MU HOMEHKJIATypa. AMHUHOKHUCIOTHI Kak
ampoTepHble oOpraHuueckue coeauHeHus. llentuaHas cBsi3p. buonoruueckoe
3HAYEHHUE O-aMHUHOKHUCIOT. OO0nacT NpUMEHEHUS AMHHOKHUCIOT. benku kak
npupoaHsie OuononuMmepsl. CocTaB U cTpoeHHE OENKOB. XMMHYECKUE CBOMCTBA
OenkoB: ruAponu3, JAeHarypauus. OOHapyxeHHe O€IKOB IpH  MOMOUIH
KAueCTBEHHBIX (I[BETHBIX) peakuuil. IIpeBpaiienust OENIKOB MUIIM B OpraHU3ME.
buonornyeckue GyHkimu 0EIKOB.

HyxneunoBbie kucnotbl. HykiIeMHOBBIE KHUCIOTBHI KaK MOJUHYKICOTH]IBI.
Crpoenne nykneorupa. PHK m JIHK B cpaBHenun. Mx posp B XpaHeHuM H
nepegadye Hacle[CTBEHHOM HH(opMmauuu. [lowsamue o 2eHHOU UHIICEHepuu u
OUOmMexHono2UU.

I'eneTnyeckast CBsI3b MEXJy KJIacCaMM  OpPraHUYECKUX  COEAMHEHMIA.
IloHATHE O FEHETUYECKOUN CBA3UN MEHETUYECKUX PANAX.

IIpakTnueckas padora Ne 1. MHpaeHTudukanmusa OpPraHUuYeCKUX
COeIMHEHUH

XuMHUSA U KU3Hb

[Inactmaccel u  BosiokHa. [lonumepuszanusi W TMOJMKOHACHCALMS —Kak
CHOCOOBI  TMOJIyYEHHUS] CHHTETHMYECKMX BBICOKOMOJIEKYJISIPHBIX  COEIUHEHUH.
[lony4yeHne WMCKYCCTBEHHBIX BBICOKOMOJIEKYJIAPHBIX COCIUHEHUM XUMHUYECKOU
MoaupUKaMe TPUPOAHBIX MoiaumepoB. CTpoeHHe MOJIUMEpPOB: JIMHEWHOE,
IIPOCTPAaHCTBEHHOE, ceTyaroe. lloHsaTne o mmactmaccax. TepmoIUIacTUYHBIE U
TEPMOpPEAKTUBHbIE MOJUMEPBL. OTIENbHBIE NPENCTABUTENIN CHHTETHYECKHX U
HCKYCCTBEHHBIX MOJIUMEPOB: dbenonodopmanbaeruHbie CMOJIBL,

MOJIMBUHWIXJIOPHU/, Te(PIIOH, TEIITYTOUI.
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[loHsiTME O XMMHMYECKMX BOJIOKHax. HaTypanbHble, CHHTETUYECKHE M
UCKYCCTBEHHbIC BOJIOKHA. Kraccudukamuss W OTHAENbHBIE MPEICTABUTEIN
XUMUYECKUX BOJIOKOH: alleTaTHOe (TpUAlETaTHBIM IIENK) U BUCKO3HOE,
sunuaxaopuonoe (xaopun), nonunumpuivhoe (Humpon), noauamuonoe (kKanpom,
Hation), noaudsgupnoe (1ascan).

®epmenTsl. DepMeHTHI Kak OHOJOTUYECKHE KaTallu3aTophl OEIKOBOM
npupoasl. Ilowatue o pH cpeabl. OcCOOEHHOCTH CTpOEHUsST M CBOMCTB
(CeneKTUBHOCTh U 3(PPEKTUBHOCTD, 3aBUCUMOCTD JIEUCTBUS OT TeMiiepaTypsl U pH
cpensl  pactBopa) (EepMEHTOB IO  CpPAaBHEHHI0O €  HEOPTaHUYECKUMU
Karanuzatopamu. Poib (pepMEHTOB B JKHU3HEAESATENBHOCTU KUBBIX OPraHU3MOB U
IIPOU3BOJICTBE.

Butamunsbl. [lonsitne o BuTammHax. Buabsl BUTAMUHHOM HEJOCTATOYHOCTH.
Knaccudukanusa ButamuaoB. Butamun C Kak mpejcTaBUTENh BOJOPACTBOPUMBIX
BUTAMUHOB U BUTAMUH A KaK MpPEICTaABUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. [loHsiITHE 0 TOpMOHAX Kak OMOJIOTMYECKH aKTUBHBIX BEIECTBAX,
BBITIOJTHAIOMNX J3HAOKPUHHYIO PETYJSIIUI0 KU3HEJEATEIIbBHOCTH OpPTraHU3MOB.
BakHeiiline CcBOWCTBA TOPMOHOB: BBICOKas (DU3MOJOTUYECKAs] aKTUBHOCTb,
JUCTAHIIMOHHOE JeicTBUE, ObICTpoe paspylieHue B TKaHiIX. OTaenbHbIC
MPEACTaBUTEIM TOPMOHOB: MHCYJIMH W ajpeHanuH. lIpodunakrthka caxapHOTro
nuadera.

JlexapcTBa. JlekapcTBeHHasi XUMHUSI: OT ATPOXUMHH U dapMaKoTepanuu o
XUMHUOTepanuu. AHTHUOMOTUKHM U AucOakTepuo3. HapkoTuueckue BelllecTBa.
Hapkomanus, 6ops0a ¢ Heil 1 poduIaKTUKa.

IpakTnueckas padora Ne 2. Pacnio3HaBaHue M1acTMacc U BOJIOKOH.

11 kaacc
Teopernyeckue 0CHOBbI XUMHHU
Crtpoenue BemecTB. CoBpeMEeHHasi MOJICNIb CTPOCHUSI aTOMa. DJIEKTPOHHAs
KoHurypauusi aroma. OCHOBHOe U B8030YHCOEHHble COCMOSHUSL AMOMOS.

Knaccupukanus XAMUYECKHX 3JIeMEHTOB (s-, P-, d-amemenTtsi). OcoOSHHOCTH
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CTPOEHHUs DHEPreTHYeCKnX ypoBHEeW artoMoB d-amementoB. [lepumoamueckas
cuctemMa xuMmMudeckux d3neMeHToB J[.M. MenaeneeBa. PU3WYECKUHA CMBICHT
[Tepuognueckoro 3akona .M. MenneneeBa. I[IpuunHbl M 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB 3JIEMEHTOB M HMX COCAMHEHUN MO MEepUojaM U TpymmaMm.
DNEKTpOHHAs MNPUPOJA XUMHUYECKOW CBSI3U. OJIEKTPOOTPHUIATEIBHOCTh. Bupl
XUMUYECKON CBsi3U (KOBaJ€HTHasi, MOHHAs, METa/NIMYecKasi, BOJOPOAHAs) U
MeXaHU3Mbl ee obOpaszoBanms. Kpucmaniuueckue u amopguvie seujecmsa. Tunwvi
KPUCMATTUYEeCKUX Peuemor (amomMHas, MOJNEeKyIAPHAs, UOHHAS, Memaiiuiyeckas).
3asucumocms  pusuueckux ceoucms eewjecmea oOm MmMund KpUCMAaiIu4ecKou
pewemxu. IIlpudarHbl MHOTOOOpA3Usl BEILIECTB.

Jucnepcuvle cucmemot. Ilowsmue o ronnoudax (3oau, eenu). Ucmunnvie
pacmeopwl. Peakuyu B pacTBOpax JJEKTPOJIUTOB. pH pacTBOpa Kak IMOKa3aTelb
KHCJIOTHOCTH CPEJIbI.

XuMu4ecKue peakuum. 'oMOreHHble U reTeporeHHbie peakiuu. CKopocTh
peaKkiuu, €€ 3aBUCUMOCTb OT Pa3JIMUHBIX (PAKTOPOB: MPHUPOJBI PEearupyromux
BEILIECTB, KOHIICHTPAIlMM pEarupyroluXx BEMIECTB, TEMIEPATyphl, IJIOMIAIN
PEaKIMOHHON TOBEPXHOCTH, HANW4Us KarajiuzaTopa. Poyib Katajin3aTopoB B
MPUPOJIE W MPOMBIIUICHHOM MPOu3BOACTBE. OOpaTUMOCTh peakiuii. XuMUYECKOe
paBHOBECME U €ro CMENIeHHE TMOJ] JCUCTBHEM pPa3IMYHbIX (PaKTOpOB
(KOHIIEHTpAalMs peareHTOB WM MPOIYKTOB PEAKIIUM, TaBICHUE, TeMIepaTypa) s
CO3[IJaHUSI ONTHUMAJIBHBIX YCIIOBUM MPOTEKAHUS XHUMHUYECKHX IPOIECCOB..
['uaponus conedt. 3HaueHWe TUAPOJIM3a B  OUOJOTUYECKUX  OOMEHHBIX
npoueccax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu B pupoje,
MIPOU3BOJICTBEHHBIX MPOLECCAX U KUZHEAEATETbHOCTA OPTaHU3MOB.

Onextponus. Odwue cnocobvl NOLyYeHUss MEMAI08 U HeEMemalos.

DJIEKTPOJIM3 PACTBOPOB M PACILJIABOB SJIEKTPOJIUTOB HAMPUMEpPE XJIOPUIA
HaTpusa. OJEKTPOJUTHUECKOE TNoyiydyeHue amomuHus. [IpakTtuyeckoe 3HayeHUE
AIEKTPOJIN3A.

Ilpakmuueckaa paooma Nel. Peuwerue 3KcnepumeHmanbHulx 3a0ay No

meme «Xumudeckue peaxkuuuy
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BemecTBa 1 ux cBoiicTBa

OO6mue cBoicTBa MeETa/IOB. XHMMHYECKHE CBOMCTBA METANIOB Kak
BOCCTaHOBHTEIIEH. B3auMoaeicTBUE METAIIOB C HEMETAaJLIaMH, BOJIOM, KUCIIOTaMHU
Y pacTBOpaMu coJjiel. MeTtamnorepMus.

OO6mue CcBOWMCTBA HEMETALIOB. XMMHYECKHE CBONCTBAa HEMETAJJIOB Kak
oKuciuTenen. B3ammonelcTBue ¢ MeTaulaMM, BOAOPOAOM M JAPYIMMH
HemeTaiiaMu. CBOMCTBAa HEMETAJVIOB KaK BOCCTaHOBUTENEH. B3aumopaencTBue ¢
MPOCTHIMU U CJIOKHBIMU BEIIECTBAMU-OKUCITUTEIISIMH.

IIpakTnyeckass padora Ne 2. PemeHune 3KCIEPUMEHTAIBHBIX 33134 IO
Teme «BemecTBa U ©X CBOMCTBa

XH¥MHUS M COBPEMEHHOe 0011eCTBO.

Hayuynbie wmeToabpl T1O3HaHUST B XUMUHU. VICTOYHUKM XUMHYECKOU
undopmaruu. Ilouck wuHpOpManuu TO HA3BaHUAM, HIAECHTU(DUKATOpAM,
CTPYKTYpHbIM (popmysiaM. MoJienupoBaHUe XMMHUYECKUX MPOIECCOB U SBJICHUH,
XUMUYECKU AHAAU3 U CUHMe3 KaK METO/Ibl HAyYHOT'O MO3HAHUS.

XUMUS U 3I0POBBE.

XuMHUsl B TIOBCEIHEBHOM JKM3HU. MOKOIIHE W YHUCTAIINE CPEICTBA.
Cpeocmea 60pvbObl ¢ OLIMOBLIMU HACEKOMBIMU: pPEeNnelieHmyl, UHCeKMUYUObL.
CpeacTBa JNMYHOM THUrMeHbl W KocMmeTHKkd. [IpaBuna Oe3omacHOW padOTHI ¢
€IKUMU, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMU OBITOBON XUMHH.

XuUMHUS ¥ 3KOJOTUSL. XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPebl U €ro
nocinencteus. Oxpana ruapocdepsl, MouBbl, arMochepbl, Gaopel U ¢GayHbl OT

XUMHUYCCKOI'O 3arpsA3HCHUA.
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Tunbl pacyeTHbIX 32/1a4:

Haxoxaenue MonekynspHOi (OpMyIibl OpraHMYECKOro BEIIECTBA MO €ro
IUIOTHOCTU M MAacCOBBIM JIOJSIM 3JIEMEHTOB, BXOJSUIMX B €r0 COCTaB, WIM IO
MPOIYKTaM CrOpPaHUS.

PacueTsl MaccoBoil 10511 (Macchl) XUMUYECKOTO COEIMHEHUS B CMECH.

Pacuetsl Maccel (00beMa, KOIMYECTBA BEUIECTBA) POAYKTOB PEAKIUH, €CIIU
OJTHO M3 BEIIECTB JaHO B M30BITKE (MMEET MMPUMECH ).

PacyeTrsl mMaccoBoll win OOBEMHOW JOJM BBIXOJA MPOAYKTA PEAKIUH OT
TEOPETHYECKH BO3MOXKHOTO.

Pacuetsl TemnoBoro ag¢exkra peakiuu.

PacyeTbl 00bEMHBIX OTHOLIECHHUH ra30B MPU XUMHUYECKUX PEAKLIUX.

Pacuetsl maccel (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, ECIH
OJIHO W3 BEUIECTB JAHO B BHUJE pacTBOpa C ONPEIEICHHOW MacCOBOH J0JEH

PaCTBOPCHHOI'O BCUICCTBA.
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TEMATHUYECKOE IINTAHUPOBAHHUE

W3 HuX OTBEAEHHBIC HA

Ne HaunmenoBaHue KonuyectBo NPAKTHYECKYI0 YaCTh U KOHTPOJIb
pa3aena pasaena 4acoB Mo e i KoHTpoJibHbIE
padoThI
10 xiaace
OCHOBBI OPraHM4YecKOM XMMHUU
1 Teopus cTpoeHNs] OPraHUYECKUX COCAMHEHH I 3
2 YrieBogopoabl M MX MPUPOAHbIE HCTOYHNUKH 9 1
3 Kucaopoaconepxamme oprannyecKkue coeinHeHust 6
4 A3oTcoaepxkaiye OpraHuyecKkue coe{uHeHus 8 1 1
5 XuMus ¥ ;KU3Hb 8 1 1
Bceero: 34 2 3
11 kaacc
Teopeanecmle OCHOBbBI XUMHUH
1. CrpoeHue BemecTs 14 1
2. XuMHYeCKHe peakiuu 10 1
3. BemecTBa 1 ux cBoiicTBa 7 1
4, XuMHs 4 COBpeMeHHOE 001IECTBO 3 1
Bceero: | 34 2 2
BCEI'O 3A YPOBEHbB PEAJIN3AIINA 68 4 4
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE
YUEBHOI'O IPEJJMETA «Xumus», 10 kiaacc
(14ac B HeneJ10, 344aca B roa)

Ne Ne i/t Tema ypoka Kou -Bo yacosn A
n/n (10 y4€OHBIM HEIEISAM)
OCHOBBI OPraHUYecKO XUMHHU
|. Teopusi cTpOeHHsI OPraHUYECKHUX COeTUHEHH I g
1. 1 [IpenMeTr opraHn4ecKoil XUMUH 1 ya.Hen. Nel
2. 2. CtpoeHue opraHu4eCKuX BEIIECTB 1 ya.Heq. Ne2
3 3. Teopust cTpoeHHs OpraHUYECKUX COCTUHEHHIH. 1 yu.Hend. Ne3
1l. ¥YrieBonopoabl M X NPUPOAHBbIE HCTOYHUKHU 9
4, L [IpupoanbIil ra3 Kak ICTOYHHK YTIIEBOAOPOIOB 1 yua.Hena. Ned
S. 2. AnkaHbl 1 yd.Hex. NeS
6. 3. ANKeHbl 1 ya.Hea. Ne6
7. 4. JlueHoBbIE YIIIEeBOJOPOBI 1 ya.Hen. Ne7
8. = AJIKUHBI 1 ya.Heq. Ne®
9. 6. Apenbl 1 yu.Hea. Ne9
10. 7. Hedtb u ciocoOsI ee nepepaboTku 1 yu.Hed. NelO
11. 8. O06o011eHre 1 cucTeMaTH3alys 3HaHu| 00 yriieBogopoaax 1 yua.Hen. Nell
12. 9. KontponsHas padora Nel 1o teme «YT1€BOA0POABI 1 yu.nen. Nel2
I11.Kucjiopoaconep:xkamue opraHu4ecKue coeJHHeHHs 6
13. 1. Cnuptsl 1 yu.Hea. Nel3
14, 2. denon 1 yu.Hend. Nel4
15. 3. Anbpaerusl 1 yu.Hen. NelS
16. 4. Kap6oHOBBIE KHCTIOTHI 1 yua.Hen. Nel6
17. 5. Cnoxusie 3¢upsl . JKupsr . 1 yu.Hepd. Nel7
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oL Ne /T Tema ypoxka Ko -Bo yacos A
n/n (10 Yy4EOHBIM HEZENAM)
18. 6. VriaeBonasl. 1 yu.Heqd. Nel8
IV.A30TCoep:kane oprannyeckne coenHeHus! 8
19. 1. AMUHBL. AHUINH 1 yu.Hed. Nel9
20. 2. AMHHOKHCIIOTBI. 1 yu.Hea. Ne20
21. 3. benkxu 1 ya.Hem. Ne2 1
22. 4. [ToHsiTHE O HYKJIEMHOBBIX KUCJIOTaX 1 yu.Heql. Ne22
23. 5. ['eneTnyeckast CBSI3b MEXKY KJIIACCAMH OPTAHMYECKUX COSIUHEHUN. 1 yu.Hen. Ne23
24, 6. O0o01eHye 1 cucTeMaTu3alys 3HaHUl 1 yu.Hel. Ne24
25. 7. IIpakTuueckas padbora Ne 1 «nenTuduxaiys opraHn4ecKux CoeIMHEHUIN 1 yu.Hen. Ne25
2. 8. KontponbHas padora Ne2 no reme «Kucnopon — u a3orcozaepaiine opraHumueckue 1 yaHe Ne26
BELIECTBA»
V. XuMus 1 ;KU3Hb 8

27. 1. [limactmaccel 1 BOJIOKHA 1 yu.Hen. 27

28. 2. depMeHTHI 1 ya.Heq. Ne28
29. 3. BuramMuusl 1 yu.Hen. Ne29
30. 4. I'opMoHBI 1 yu.Hen. Ne30
31. S, JlexapcTBa 1 yua.Hend. Ne31
32. 6. ITpakTryeckas pabora Ne 2«Pacrno3zHaBaHue IIacCTMAcC U BOJIOKOHY 1 ya.Hen. Ne32
33. 7. O6o0mu1eHne ¥ cUCTEMAaTU3allMs 3HAHUI 1 y4.Hen. Ne33
34. 8. Kontponbnas padota Ne3 o teme «XuUMUS U KU3HB 1 yu.Hen. Ne34

Hroro 344
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

YUEBHOI'O IPEJIMETA «Xumus», 11 kiaacc

(1uac B Henem10, 344aca B roa)

Ne n/mn Ne n/r Tema ypoka Koa=Bo=acos (o yqe6%{[§1: ?{e,uens[M)
TeopeTnyeckue 0CHOBbI XUMHUH
I.Ctpoenne BemecTB 14

TexHuka 6€30MaCHOCTH B KaOMHETEe XMUMHH. ATOM — CJIOXKHAsl YacTHIIA.
1. 1. 1 ya.uen. Ne 1

CoCTOsSIHHE AJIEKTPOHOB B aTOME.
2. 2. 3HeKTp0HHbIe KOchI/IrypauHH ATOMOB XMMHUYECKHX 3JIEMEHTOB. 1 Y4.HCA. Ne 2
3 3 ITepuoanueckuii 3axkon J[.M.MenneneeBa B CBETE Y4YEHHS O CTPOCHUU 1 ya.Hen. Ne 3

aTroMa.
4, 4, [Tepnonuueckas cucreMa xuMuueckux 3mneMeHToB [[.M.Menneneesa 1 ya.Hen. Ne 4
5. 5. 3HauyeHue nepuoauueckoro 3akona J[.M.Menneneera 1 yu.Hen. Ne 5
6. 6. XuMHuecKas CBs3b. 1 ya.Hen. Ne 6
7. 1. HNonnast xuMu4deckas CBs3b. 1 yu.Hed. Ne 7
8. 8. KoBaneHntHas HenossipHasi XUMU4ecKasi CBSI3b. 1 yu.Hend. Ne 8
9. 9. KoBanieHTHast mossipHasi XMMHYECKas CBA3b. 1 ya.Hen. Ne 9
10. 10. Meramnueckass XMMUYECKasi CBS3b 1 yu.Hen. Ne 10
11. 11. Bonoponnas xumMuueckas CBs3b. 1 ya.Hen. Ne 11
12. 12. [Tonmumepsl. [Tnactmaccst 1 ya.Hen. Ne 12
13. 13. JucniepcHbie CHCTEMBI 1 ya.Hen. Ne 13
14, 14. Konrponsnas pabora Nel mo reme «CTpO€HHE BEMECTBY 1 ya.uen. Ne 14

Il. Xumunueckne peakuun 10

15. 1. Peakmuu, uaymiye 6e3 M3MEHEHUS COCTaBa BEIIECTB 1 ya.Hem. Ne 15
16. 2. Peakmuu, naymiye ¢ ”3MEHEHHEM COCTaBa BEIIECTB. 1 ya.Hen. Ne 16
17. 3. TenoBoit 3 PekT XUMUIECKON peaKIiH. 1 yu.Hen. Ne 17
18. 4 CKopocTb XUMHUECKOH peakinu. DakTopshl, BIUSIONINE HA CKOPOCTh 1 yu.Hen. Ne 18

XUMUYECKON PeaKnn
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Ne ni/nn Ne i/t Tema ypoka Kou1 -Bo yacos Aara
(110 y4eOHBIM HEJeIsIM)

19. 5. OO0paTUMOCTh XUMHUUYECKHUX PEAKIINA. XUMHYECKOE PAaBHOBECHE 1 ya.uen. Ne 19
20. 6. Crioco0bl CMENIEHHsT XUMUYECKOTO PABHOBECHSI. 1 y4.Hen. Ne 20
21. 7. [I'upponuz 1 ya.Hen. Ne 21
22. 8. OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHI 1 yu.Heq. Ne 22
23. 9. DIIeKTpONIn3 1 yu.Hen. Ne 23
on 10. [Tpaktrueckas padora Ne 1. Pemenne skcnepuMeHTaIBHBIX 3314 110 1 yu.Hed. Ne 24

TeMe «XUMHUYECKUE PEAKIIUN.

I11. BemecTBa 1 MX cBoiicTBa 7

25. 1. MeTannbl, CTPOEHUe aToMa 1 yu.Hen. Ne 25
26. 2. CBolicTBa METAJIJIOB 1 ya.Hend. Ne 26
27. 3. HemeTannsl. 1 yu.Hen. Ne 27
28. 4, Heoprannueckue KuciaoTsbl 1 ya.Hen. Ne 28
29. 5. Oprannyeckue KUCIOThI 1 ya.Hen. Ne 29
30. 6. OcHoBaHus 1 ya.Hen. Ne 30
31 7 [TpakTrueckast padota Ne 2.PeeHue s3kciepuMeHTalIbHbIX 33]1a4 110 1 ya.Hend. Ne 31

Teme «BerecTBa 1 UX CBOMCTBay.

1V. Xumusi u coBpeMeHHOoe 0011ecTBO 3

32. 1. XUMHYeCKast TEXHOIOTHS 1 ya.Hen. Ne 32
33. 2. XuUMHYECKast TPaMOTHOCTE 1 ya.men. Ne 33
e 3 KonTponbHas pa60TavN92n0 TeMaM «XUMHUYECKHUE PEaKLUN» U 1 ya.Hend. Ne 34

«BemecTBa 1 UX CBOMCTBa»

Hroro 344
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Hpunoxenne 1

JdemoBepcHsi MTOTOBOM KOHTPOJILHOW padoTa nmo XuMHuu
3a kypc 10 kiacca (0a30BbIil YPOBEHbD)

Bapuanr 1

1. CoctaBUTH CTPYKTypHBIE (HOPMYJIBI MPEAJIOKEHHBIX BEIIECTB:

a) 2-MEeTHJITNICHTaHOI-2,

0) Oyrannuon-1,2,

2. Pemmth ypaBHEHUST XUMHUYECKUX PEAKITUN MEXK Ty BEIIECTBAMH, JaTh HA3BaHUS
MPOIYKTaM, yKa3aTh YCIOBHS MIPOTEKAHUS PEAKITUN:

a) MEXIy MPOMaHoJIOM-1 U KaaueMm,

0) MEXXMOJIEKYJISIpHAs ACTUAPATALNS MEXIYy METaHOJIOM U OyTaHOIOM-1,

3. CoctaButh (GOPMYIIbI CACAYIONIUX COCTUHEHUM:

a) 2,3 — qumeTmIOyTaHalb, 0) 3-meTmi-3-3TUIITIEHTaHAb,
4. CocTaBUTh YPAaBHEHUS] XUMUUYECKUX PEAKIIHA, Ha3BaTh MPOYKTHI
B3aUMOJICUCTBUS, YKa3aTh YCIOBHUS.

a) MpoIaHaab U aMMHAYHBINA pacTBOp okcuaa cepedpa (1),

0) OyTaHasib ¥ BOAOPO/I,

5. CoctaBUTh GOPMYIIBI CIEAYIOUIUX COCTUHEHUM:

a) 9TUIIOBOTO 3(PUpa MPOMAHOBON KUCIIOTHI, 0) 3- METUI-3-aMUHOOYTaHOBOM
KHCIIOTHI.

6. Pemute pacueTHyro 3a1a4y.

Kakas macca stuneHrmumkoss oopasyercs u3 55 r 1,2-nuxsopatana, CoJiepKaiiero
10% npumecein?

Bapuant 2

1. CocTaBUTh CTPYKTYpHBIE (DOPMYJIBI MPEAIOKEHHBIX BEIIECTB:

a) 1,2-qumeTnnoyTaHo-2,

0) nenranTpuoi-1,2,4,

2. Pemuth ypaBHEHUSI XUMUYECKUX PEAKITUN MEXKITY BEIIECTBAMHU, JATh HA3BaHUS
MPOIyKTaM, yKa3aTh YCIOBHS MPOTEKAHUS PEaKITHil:

a) IpOIaHoJI-1 U CoJIsiHas KUCIIOTA,

0) BHYTpUMOJICKYJISIpHAs AeTUpaTaius neHraHona-1,

B) okucieHue Oyranona-1 okcumom meau (11),

3. CoctaButh (GOPMYJIBI CICAYIOIINX COCTUHEHUMN

a) 3,3-nuMeTunoyTaHanb, 0) 4-MeTHII-2-3TUJITIEHTaHAb,

4. CocTaBUTh YPAaBHCHHS XUMHUYCCKUX PEAKIIMA, Ha3BaTh IPOTYKTHI
B3aUMOJICHCTBUS, YKa3aTh YCIIOBHSI.

a) aTaHajb U BOAOPOI,

0) OyTaHa b U aMMHAYHBIN pacTBOp okcuaa cepedpa (1),

5. CoctaBuUTh (OPMYIIBI CIEYIONTUX COSTUHEHUN:
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a) METUJIOBOTO 3(pupa OyTaHOBOW KUCIIOTHI, 0) 2-MeTHII-3-aMUHOIIPOTIAHOBOM
KHCJIOTBI.

6. Pemutsb pacueTHyto 3aaauy.

Kakas macca okcuaa nunHka, conepskauiero 15% npumecei, notpedyercs s
peakiuu ¢ 45 r 6yTaHOBOM KUCIIOTHI?
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JlemoBepcHsi MTOTOBOM KOHTPOJILHOM PadoThI Mo Kypcy xumuu 11 kiacca

(0a30BbIif YPOBEHbD)
Bapuanr 1

Yacto 1 (mose A)

1.

DeMeHTY, 31eKTpoHHas (opMyia kotoporo 1522s22p°3s?3p, coorBeTcTBYET
BBICIIINI OKCHJT

(1) 903 (2)9205  (3) 3203 (4) D0,

B psily BELIECTB 6000p00, aMMUAK, X10PUO KANbYUS, A30M, MemaHn KOIMIECTBO
BEIIECTB C KOBAJIEHTHOIN HEMOJIAPHOM CBA3BIO PABHO:

(1) ognomy  (2) nBym  (3) TpeM  (4) yeThipeM

ATOMHYIO KPHCTAJUTMYECKYIO PEIETKY UMEET:

(1) kucnopon (2) rpadur

(3) okcun yriepona (1V) (4) x710pOBOAOPOT

Bricuiyto cTeneHb OKUCIEHUS XJIOP MPOSIBISET B KUCIIOTE:

(1) HCI (2) HCIO  (3) HCIOs (4) HCIOs
OCHOBHBIM SIBJISIETCS] KaXK/IbII U3 IByX OKCHJIOB:

(1) Cs,0O u CaO (2) SOz u P,05

(3) ZnO u K;0 (4) Al,O3 u BaO

['unpoxcun 6apus He B3aUMOJIEHCTBYET C:

(1) HCI (2) CO, (3) CaCl, (4) H,SOq

B cxeme mpeBpamennii  Na——»NaOH ——»Na,CO; BemectBamu «X» u
«¥Y» SIBJISIFOTCSL COOTBETCTBEHHO:

(1) HO u CO, (2) Na,O u CO,
(3) H.Ou CO (4) H0 u CaCOs
N30mepom rekcana sBIsIETCSA:

(1) 2-meTunrekcan (2) rekcen-2

(3) renran (4) 2-meTrnneHTaH

B3opsanu 3 i1 Bomopona u 2 1 kucnopoja: 2H; + O,—— 2H,0.
Breraucnure 00beM HenpopearupoBasiiero raza. OTBET 3alMIINTE ¢ TOYHOCTHIO
IO JECSITHIX.

Yacto 2 (moJae B)

10. YCTaHOBUTE COOTBETCTBUE MEKIY PEAarupyrOIIMMHU UCXOAHBIMU BEIIECTBAMU U

00pa30BaBIIMMHUCS MPOAYKTAMH PEAKIUU:

Hcxonneie BemecTsa Hpomyire:
peaKunun
Na,CO3 + H,O + CO, —» NaNO; + CO, +
1 A
H,O
5 Na,CO3z + HNO3 (1305ITOK) g | He
—> B3aUMOJEHCTBYIOT
3 | Na,CO3; + Ca(OH);,——> B | CaCO3; + NaOH
41 Na,CO; + Fe — I' | NaHCOs
I | FeCO3 + NaOH
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11. YcTaHOBUTE COOTBETCTBUE MCKIAY CXEMOU pCakun U UISMCHCHUCM CTCIICHU
OKHCJICHHUA BOCCTAaHOBHTCIIA:

O

C|2—> 2CI

N3menenue
CTEIIEHU
Cxema peakiuu
OKHCJICHHUSA
BOCCTAHOBHUTEISA
FeCLz;+ HI —— FeClo + I, + Fets__ Fe*
1 A
HCI
2 FeCl, + Cl,— FeCl; b |2 —> |,
3 CO+0,—— COy B|0O,— 207
Fe, O3+ HI —— Fel, + 1, + Fet?>___, Fe™®
4 r
H,O
)|
E

Yactp 3 (moae C)

12. Opranunueckoe BemniectBo coaepkut 84,21% C u 15,79% H. InoTHOCTh MapoB
BEIIECTBA M0 BO3AyXy cocTaisieT 3,93. Onpenenute GopMyily 3TOrO BEIIECTBA.
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IIpunoxenue 2

Kpurtepuu onieHku ypoBHSI 3HAHUI 00y4aKOIINXCS

PesynbpTarel 00yueHUsI XMMHUU JOJDKHBI COOTBETCTBOBAaThH OOIIMM 3ajadaM
npenMera U TpeOOBAHHSIM K €r0 YCBOCHHUIO.

Pesynbrartel oOydeHusi oleHUBarOTCA Mo OamwibHOM cucteme. [lpu onenke
YUUTBIBAIOTCS CIEAYIONINE KAUYECTBEHHbIE MTOKA3aTEIN OTBETOB:

* r1yOuHa (COOTBETCTBUE U3YUYCHHBIM TEOPETUUECKUM OOOOIIICHUSM);
*0CO3HAHHOCTh (COOTBETCTBUE TpeOyeMbIM B MpPOTpaMME YMEHHSIM MPUMEHSIThH
MOJIyYEHHYIO HH(OPMAIIHIO);

*TIOJTHOTA (COOTBETCTBHE 00BEMY MPOTPaMMBbI U HH(POpMAINK yueOHUKA).

[Ipu oleHKEe YYUTBHIBAIOTCA YHUCIIO M XapakTep OMMOOK (CYIIECTBEHHBIX WIIU
HECYIIECTBEHHBIX).

CymecTBeHHbIE  OMIMOKM  CBSI3aHbl € HEJOCTATOYHOM TIJIyOMHON U
OCO3HAHHOCTBIO OTBeTa (HAmpHUMeEp, YUYCHHUK HEMPaBHIBHO YyKa3al OCHOBHBIC
IIPU3HAKU TIOHATUM, SIBJICHUN, XapaKTEPHbIE CBOMCTBA BEIIECTB, HENPABUIBHO
chopMynupoBan 3aKOH, TPaBWIO W T.Jd. WIM YYCHHUK HE CMOT TMPUMEHUTH
TEOPETUYECKUE 3HAHMS JUIsI OOBSICHEHUS U MPEJCKa3aHusl SBICHUM, YCTaHOBICHHUS
MPUYUHHO-CIICJICTBEHHBIX CBSI3€H, CpaBHEHUS U KJIacCU(UKAIINYU SIBIICHUN U T. 11.).

HecymiecTBeHHbIE OMIMOKHM OIpPENENsioTCs HEMOJHOTOW OTBeTa (Hampumep,
yIOyIIEHUe U3 BHUJIa KAKOro-IM0O HeXapakTepHOro (akta MpH OMHCAaHUU BEIECTBA,
nporecca). K HUM MOXHO OTHECTH OTOBOPKH, OMHUCKH, JTOMYIIEHHBIE 0 HEBHUMA-
TeIBHOCTH (HampuMep, Ha iBa U Oojiee ypaBHEHUH peakIuil B MOJTHOM HOHHOM BHJIE
JOTYIIeHa OJIHa ollIMOKa B 0003HAUYCHUH 3apsijia MOHA).

PesynbpTaTel 00yueHHs TPOBEPSIOTCS B TPOIECCE YCTHBIX M MHUCHMEHHBIX
OTBETOB YUalIUXCs, @ TAKKE TP BHITIOJIHEHUH UMH XUMHUUYECKOTO KCIIEPUMEHTA.

OueHka YCTHOIO 0TBETa

Ommemxa «5»:

* OTBET IOJIHBIM U IPaBUJIbHBIA HA OCHOBAHUH U3YYEHHBIX TEOPHIL;

* Marepuaid U3JIOKEH B OINPEACICHHOW JIOTUYECKOW MOCIEN0BATEIbHOCTH,
JIATEPATYPHBIM SA3BIKOM;

* OTBET CAMOCTOSITCIIbHBIM.

Ommemra «4x»:

* OTBET MOJIHBIN U NMPABUIIBHBIN HA OCHOBAHUY U3YUYEHHBIX TEOPUI;

* MaTepuas U3JI0KEH B OMPEACICHHOMN JIOTUUECKOW MOCIIEA0BATEILHOCTH, TPU ITOM
JOMYIIEHBI JIBE-TPU HECYIIECCTBEHHBIE OIIMOKW, HWCIpaBJICHHbIE MO TpPpeOOBAHUIO
YUUTEIIS.

Ommemxa «3»:
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* OTBET IMOJHBIA, HO MPHU 3TOM JIOMYIIEHA CYIIECTBEHHass OIIMOKAa WM OTBET
HEIMOJIHBIN, HECBSI3HBIM.

Ommemxka «2x»:

* Ipu OTBeTe OOHAPY)KEHO HEMOHMMAaHHE Y4YaIllUMCS OCHOBHOTO COJIEpKaHUS
y4eOHOT0 MaTepuala Wil JOMYIICHBI CYIIECTBEHHBIC OIMMMOKH, KOTOPhIE yUalunics
HE MOXET UCIPABUTH MPU HABOASAIIMX BOIPOCAX YUUTEIS.

OueHKa NMCLMEHHBIX PadoT

Ommemka IKCnEPUMEHMAIbHBIX YMEHUTL
OTMeTka CTaBUTCS HAa OCHOBAHMHM HAOJIONCHUS 3a YYallUMHCS W THUCHMEHHOTO
oTyera 3a padoTy.
Ommemxka «5»:
* paboTa BBHITIOJIHEHA MOJHOCTHIO U MPABWIBHO, CACIAHbI IPABWIbHBIC HAOTIOACHUS
Y BBIBOJIBL;
* SKCIEPUMEHT OCYIIECTBJICH IO TUIAHY C YYE€TOM TEXHUKHU 0€30MacHOCTH U MPaBUII
paboTHI C BEMIECTBAMH B 00OPYI0BaHUEM;
* TIPOSIBJICHBI ~ OPTaHU3AIMOHHO-TPYAOBBIE YMEHHs  (TIOJIECPKUBAIOTCS YHUCTOTA
pabouero MecTa u MopsI0K Ha CTOJIC, SKOHOMHO HCITOJIh3YIOTCSI PEaKTHBHI).
Ommemra «4»:
* paboTa BBINOJHEHA MPABWIBHO, ClI€NIaHbl TPAaBUJIbHBIEC HAOIOACHUS U BBIBOJbBI, HO
IIPU 3TOM SKCIEPUMEHT MPOBEJICH HE MOJHOCTHIO WM JOMYIIEHBI HECYIIICCTBEHHbIE
oIKOKHU B paboTe ¢ BEIIECTBAMU U 000pYI0BAaHUEM
Ommemxra «3»:
* paboTa BBHITIOJIHCHA MPaBUJIBHO HE MEHEE YEeM HAMOJOBHUHY WM JOIYyIICHA
CYyIlIECTBEHHasi OIIMOKAa B XOJI€ JKCIEPUMEHTa, B OOBSICHEHWU, B ODOPMIICHUU
paboThI, B COOMIO/ICHUN TIPABUIT TEXHUKU O€30MaCHOCTH MPH paboTe C BEIIECTBAMU
1 000pyJIOBaHUEM, KOTOpasi MCIPABISETCS MO TPeOOBAHUIO YUUTEIIS.
Ommemra «2»:
e nomyuieHbl aBe (UM OoJiee) CyIIECTBEHHBIE OIMIMOKKH B XOJE OJKCIIEPUMEHTA, B
oObsicHeHUH, B OQopMIeHUH pPabOThl, B COOJIOJCHUU TMPABUI TEXHUKHU
0e30macHOCTH TIpH paboTe ¢ BelecTBaMU U 000pyAOBaHUEM, KOTOPHIE YUAIIUICS HE
MOKET HUCTIPABUTH JaKe MO TPEOOBAHUIO YUUTEIIS.

OueHKa YMEHUN peliaTh IKCIEPUMEHTAJIbHbIE 32124

Ommemra «5»:

* [UTaH PEIICHUS COCTABJICH MPABUIIBHO;

* MPABWJIBHO OCYIIIECTBIICH IMO00P XMMUYCCKUX PEAKTUBOB M 00OPYIOBAHUS;
* JaHO IIOJIHOE OOBSICHEHUE U CACIaHbI BHIBOBI.
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Ommemxa «4»:

* [UIaH PEIICHUS] COCTAaBJIEH MPABUIBHO;

* MPAaBUJIBHO OCYUIIECTBIIEH MOA00P XMMUYECKUX PEAKTHBOM U 0OOPYIOBAaHUS, TIPU
ATOM JOMYIIEHO He 0oJyiee JBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHCHUU U
BBIBO/JIAX.

Ommemxa «3»:

* [UIaH PEIICHUSI COCTABJICH TPABUIIBHO;

*IPaBWJIBHO OCYIIECTBJIICH MOJ00P XMMHUYECKHX PEaKTUBOB M OOOpPYIOBAaHMS, HO
JIOTyIIEHA CYIIeCTBEHHAs OIKMOKa B 00bSICHEHUU U BBIBO/IAX.

Ommemxra «2»:

* nonyuieHsl aBe (M OoJsiee) OMMOKM B IJIaHE PEUIEHUs, B M0A00pPE XMUMHUYECKUX
PEaKTHBOB M 000PYI0BAHUS, B OOBSICHEHUH W BBIBOJIAX.

OneHka yMeHHil pelmiaTh pacuyeTHbIE 331241

Ommemxka «5»:

* B JIOTUYECKOM pAaCCYyKJACHUU U PEUICHUH HET OmuUOOK, 3ajada pelieHa
palMOHAIBHBIM CIIOCOOOM.

Ommemrka «4»:

*B JIOTHYECKOM PACCYXJICHUU U PCIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO 3ajJada
pelieHa  HepalMoHAJIbHBIM  CIIOCOOOM  MJM  JIONMYIIEHO He 0ojee  JBYX
HECYIIECTBEHHBIX OIINOOK.

Ommemxka «3»:

*B JIOTMYECKOM  PAaCCy)XJCHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIIeHa
CYIIIECTBEHHAs OITMOKA B MAaTEMaTHYSCKUX pacyeTax.

Ommemrka «2x»:

*MMEIOTCS CYIIECTBEHHBIC OITMOKH B JJOTHYECKOM PACCYXIACHUH U B PEIICHUMU. .
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N3menenus
K pa0doued mporpaMMe 1o y4eOHOMY IpeaMeTy
«XHUMHA,

yrBepxkaeHHon npukazom Ne 181 - ox ot 01.09.2018 1.

B cBs3u ¢ mepexogom B 2019-2020 yyeO6HOM oy Ha TPUMECTPOBYIO
CUCTEMY OpTraHM3alMu 00YYEeHHS] U3MEHWIIUCh CPOKHU MPOMEKYTOUYHOM aTTeCTallUU.

[IpomexyTouHas aTTecTalus no yueoHomy npeamety «Xumus» B 2019-2020
y4eOHOM TOJTy OCYIIECTBIISIETCS 10 HTOTaM y4eOHOTO Meprojia Kak CpeHee
apu(pMETHIECKOE Pe3yIbTaTOB TPUMECTPOBBIX OTMETOK. OKpYTiIeHUE TPOBOIUTCS B

MOJIb3Y 00YYaIOIIeToCs.
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