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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma no xumuu (6a30Beiil ypoBeHs) s 10 kinacca 70 4./rox (2

gac. B HEJEIO).
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IMporpamma aBtopa: H. H. I'apa 10 - 11k, IIpocBemenne 2016r.

JlaHHBII KypC ydaliuecs M3Yy4YaloT IOCie Kypca XHMHW Ui 8—9 KIIaccoB, TOe OHHU
MO3HAKOMWJINCh €  BaXHEHIIMMH  XMUMHUYECKUMHU  TOHATHUSIMH, HEOPraHWYEeCKUMHU U
OpraHNYeCKUMH BEIIECTBAMH, IPUMEHSIEMBIMU B TIPOMBIIIIJICHHOCTH W B TIOBCEHEBHOM KU3HHU.

N3ydyenne xumMuu B cTapiie nikoJjie Ha 0a30BOM YPOBHE HAIPAaBIIEHO:

e Ha 0CBOEHME 3HAHUM O XMMMYECKOUN COCTABISIONIEH €CTECTBEHHOHAYYHON KapTUHBI
MHpPA, O BAKHEUIINX XUMHYECKUX MMOHIATHUSIX, 3aKOHAX U TEOPHUSIX;

¢ Ha OBJAJICHHUEC YMCHMSAMHU ITIPUMCHATH IIOJIYYCHHBIC 3HAHHUA IJIA 00BICHEHUS
p33H006p33HI)IX XUMHWYECKUX SBJICHUM M CBOMCTB BCIICCTB, MJIA OLUCHKU POJIM XUMHUH
B Pa3sBUTHUH COBPEMECHHBIX TEXHOJIOTHI B ITOJIY4YCHHUHN HOBBIX MAaTCPHAJIOB;

¢ Ha pPadBUTHUEC TIO3HABATCIBHBIX HHTCPECOB M HMHTCIUICKTYAJIbHBIX CIIOCOOHOCTEN B
Iponecce CaMOCTOATCIIBHOT'O l'IpI/IO6peTCHI/I$I XAMHUYECKIUX 3HAHUU C MCIIOJIE30BAHUEM
Pa3IMYIHBIX KCTOYHUKOB I/IH(I)OpMaHI/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

e Ha BOCHUTaHHe YOCSKICHHOCTU B MO3UTUBHOM POJIM XUMHUU B JKU3HH COBPEMEHHOTO
oO1recTBa, HEOOXOAUMOCTH XUMUYECKH I'PAMOTHOTO OTHOIIIEHUS K CBOEMY 3/I0POBbIO
U OKpYKaIoIlel cpene;

® Ha NpUMMEHEHHe MOJYyYeHHBIX 3HAHUI U YMeHMil [ 0€3011aCHOTO UCIIOJIb30BaHUS
BELIECTB U MaTepUaloB B OBITY, CEIbCKOM XO34HCTBE W Ha IPOM3BOJCTBE, UIf
peleHus] MPAaKTUYEeCKUX 3a7ady B IIOBCEJHEBHOM KM3HM, JUISI HPEAYNPEKICHUS
SIBJICHUH, HAHOCSILMX BpeJl 3/J0POBBIO YEJIOBEKA U OKPYKAIOLIEeH cpene.

JlaHHas mporpaMma ImpeaycMaTpuBaeT (OPMHPOBAHME Y YdalIMXcs 00mey4eOHbIX
YMEHHUI M HaBBIKOB, YHMBEPCAJIBHBIX CIIOCOOOB JEATENBHOCTU M KIIOYEBBIX KOMIeTeHIMH. B
3TOM HAaNpaBJICHUU HPUOPUTETaMHU I y4eOHOTo HpeMeTa «XUMHs» B CTaplleil IKosie Ha
0a30BOM ypOBHE SBIISIOTCS: YMEHHE CaMOCTOSATEIbHO M MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO
[I03HABATENIbHYIO JIESTEIBbHOCTh (OT MOCTAHOBKH LIETIH O MOJYYEHHUS U OLEHKU pe3ysbTara);
OINpe/ieIeHue CYHUIHOCTHBIX XapaKTePUCTUK M3y4aeMoro oOOBbEeKTa; YyMEHHE pa3BEpHYTO
00OCHOBBIBaTh CYXJEHUS, JlaBaTh OINpPEJAEIEHUs, NMPUBOJUTH J0KA3aTeNIbCTBA; OLIEHUBAHHE U
KOPPEKTHUPOBKA CBOErO IOBEICHMS B OKpYXAIOLIEH Cpene; BBINOJIHEHHUE B IPAKTUYECKON
JEATeNbHOCTM M B TIOBCEHEBHOM JKM3HM JKOJOTMUECKUX TpeOOBaHMM; HCHOJIb30BAHUE
MYJIbTUMEIUMHBIX PECYpcOB U KOMIIBIOTEPHBIX TEXHOJIOTUH Uit 00paloTKM, Hepenauu,
cucreMaTu3anuu  MHQOpPMaLUHM, Cco3JaHus 0a3  JaHHBIX, MPE3EHTAllUd  pe3yJabTaToOB
[IO3HABATEIbHON U MPAKTUYECKOU JEATEIBHOCTH.

B kypce 10 xmacca usydaercs opraHu4eckas XMMHs, TEOPETHUUECKYIO OCHOBY KOTOPOM
COCTaBJIIIOT COBPEMEHHAsI TEOPHUS CTPOEHUS OPraHMYECKUX COEIMHEHUH, IOKa3bIBaroIIast
€IMHCTBO XMMHYECKOI0, JIEKTPOHHOIO U MPOCTPAHCTBEHHOTO CTPOEHHS, SIBIIEHUSI TOMOJIOTHH U
U30MepuH, KilaccupuKalyus W HOMEHKJIAaTypa OpraHMYecKux coeauHeHuil. Bech Kypc
OPraHMYECKOM XUMHUU IPOHU3aH HJAEEH 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT COCTaBa M HX




CTpOEHUS, OT XapakTepa (YHKIHOHAIBHBIX TPYII, a TaKkKEe TEHETHYECKHUX CBS3CU MEXIy
KJIaCCaMU OPraHUYECKUX COCITUHEHU.

B nmamHOM Kypce conepikaTcsi BaKHEHIIHWE cBeAeHHS 00 OTAEIbHBIX BEIISCTBAX U
CUHTCTHUYECKUX MaTepuaiax, O JEKapCTBEHHBIX IperapaTax, CocoOCTBYIOMUX (OPMUPOBAHUIO
3JI0pPOBOTO 00pa3a >KM3HU U 00IIEH KyJIbTyphl YeJIOBEKa.

IIpoBepka u OLeHKA 3HAHMU M YMEHUN yYallMXCHd 10 XUMHH

PesynbraThl 00y4eHUs] XMMHHU JIOJDKHBI COOTBETCTBOBATH OOLIMM 3ajadyaM MpeaMeTa H
TpeOOBaHUSAM K €r0 YCBOEHHUIO.

Pesynbratel oOyueHus OIEHMBAIOTCS 1O MATHOAIBLHOM cucteme. Ilpu onenke
YUUTBIBAIOTCS CIIEAYIONIME KaYeCTBEHHbIE TIOKa3aTeU OTBETOB!

e 1yOMHA (COOTBETCTBUE U3YYEHHBIM TEOPETHUECKUM 0000IIEHUSIM);

® OCO3HAaHHOCTh (COOTBETCTBHME TpeOyeMbIM B IpPOrpaMMe€ YMEHHUSM HPHUMEHATH

MOJIyYEHHYIO HH(POPMAIUIO);

® TI0JIHOTA (COOTBETCTBHE 0OBbEMY ITPOTrpaMMbl M HHPOPMAIH YICOHHKA).

[Ipn oneHKe yYWUTHIBAIOTCS YHCIO M XapakTep OIIMOOK (CYIIECTBEHHbIE WU
HECYIIECTBEHHbIE).

CymiecTBeHHBIE OITMOKHU CBSI3aHBI C HEJOCTATOYHOM TIIYOMHON M OCO3HAHHOCTBIO OTBETA
(HampuMep, yYEHUK HEMPAaBWIBHO yKa3all OCHOBHbIE MPU3HAKH MOHATHUH, SIBIEHUHN, XapaKTepHbIe
CBOJCTBa BEIIECTB, HEMPABUILHO CHOPMYIUPOBAT 3aKOH, NMPABUJIO U T.I. UJIM YYEHUK HE CMOT
MPUMEHUTh TEOpPETHUYECKUE 3HAHMS JJIsi OObSICHEHUS M MpEJICKa3aHMsl SBJICHHM, YCTaHOBJICHUS
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH, CpaBHEHUS U KJIaCCU(PUKAIMU SBJICHUM U T. I1.).

HecymiectBeHHble OmMOKM OMpPEENAIOTCS HEMOJIHOTOW OTBeTa (HalpuUMep, YHylleHHe
W3 BUJA KaKOro-mbo HexapakTepHOro ¢akra MpU OMHCAaHWUHU BEIIeCTBa, mpoiiecca). K HuMm
MO>KHO OTHECTH OTOBOPKH, OITUCKH, JIOMYIIEHHbIE 0 HEBHUMATEIbHOCTH (HampuMmep, Ha J1Ba U
0oJiee ypaBHEHHUs pEaKIMii B MOJHOM MOHHOM BHJIE JOIYIIEHA OJHA OMIMOKAa B 0003HAYCHUU
3apsjia MoHa).

Pe3ynbrarel 0OyueHusi MPOBEPSIIOTCS B MPOLIECCE YCTHBIX M MUCHbMEHHBIX OTBETOB
y4YalIuXcs, a TAKKE MPH BBITIOJIHEHUU UMH XMMHUYECKOTO SKCIIEPUMEHTA.

OtMmeTKa «5»:

® OTBET MOJIHBIM U NMPAaBUJIbHBIA HA OCHOBAHUU U3YYEHHBIX TEOPHIl;

e Marepuall U3JIOKEH B ONPEICICHHON JIOTUYECKOW MOCIIEI0BATEIbHOCTH, JTUTEPATYPHBIM
SI3BIKOM;

® OTBET CaMOCTOSITCIIbHBIMN.

OtmeTKa «4»:

® OTBET MOJHBIN U MPABUWIbHBIA HA OCHOBAHUH U3Y4EHHBIX TEOPHUI;

e Marepuall H3JI0KEH B OIPEJCICHHOW JIOTMYECKOW MOCIEA0BATEIbHOCTU, IPH ITOM
JOTIYILIEHbI JIBE-TPH HECYIECTBEHHBIE OIIMOKH, WCIIPABJICHHbIE 1O TpPeOOBAHUIO
YUUTETIS.

OtmeTKa «3»:

® OTBET MOJIHBIM, HO MIPH ATOM JOMYIEHA CYIIECTBEHHAs OMMOKAa MM OTBET HEIMOJIHBIH,

HECBSI3HBIM.
OTMeTKa «2»:

® [IpU OTBETE OOHAPYKEHO HETMOHWMAHHUE YYaIUMCS OCHOBHOTO COJEp)KaHHs y4eOHOTO
MaTepuana WIH JOMYIICHBI CYIIECTBEHHBIC OIMMOKHU, KOTOpPBIE YyJalIUWUCS HE MOXKET
WCIIPABUTh MPU HABOSIIUX BOIIPOCAX YUUTENS.

Otmerka «1»:
® OTCYTCTBHUE OTBETA.

OIIeHKa IKCIICPUMECHTAJIBbHBIX YMeHI/Iﬁ




OueHka CTaBUTCS HA OCHOBaHMM HAOJIIOJCHMS 3a y4alIUMCS M MUCBMEHHOTO OTYeTa 3a
pabory.
OTMeTKa «5»:
e paboTa BBIMOJHEHA MMOJHOCTHIO M TMPABWIBHO, CIIEIAHBI NPABHIBLHBIC HAOIIOJICHUS U
BBIBOJIBL
® OKCIICPUMEHT IPOBEJICH 0 IIaHy ¢ YIETOM TEXHHKH 0E30MacHOCTH M MPABWII PabOTHI C
BEIllECTBAaMU U 000PYJIOBaHUEM;
® TIPOSIBJICHBl OPraHU3AIMOHHO-TPYOBbIE YMEHHS (MOIAECPKUBAIOTCS YUCTOTa pabovero
MeCTa U MOPSAAOK Ha CTOJIE, SKOHOMHO HCTOJB3YIOTCS PEaKTHBBI).

OT1meTka «4»:

e paboTa BHIMOJHEHA MMPABMIBHO, C/ETAaHbI MPABHIbHBIC HAONIONCHUS M BBIBOJBI, HO TIPH
ATOM 3KCIIEPUMEHT MPOBE/ICH HE MOJHOCTHIO MJIH JIOMYIIEHBI HECYIIECTBEHHBIE OITHOKN
B paboTe ¢ BellecTBaMu U 000pYIOBAHHUEM.

Ot1meTka «3»:

e paboTa BBHIIOJHEHAa MPABWJIBHO HE MEHEe YeM HaloJOBUHY WIM JIONYIIeHa
CylLIECTBEHHasl OIMOKa B XOJ€ KCIIEpPUMEHTA, B 00bSICHEHNUHU, B 0POpMIIEHUU paboThl, B
cOoONMIOACHUM TpaBUJI TEXHUKH Oe30macHOCTH TMpu paboTe C BeHlecTBaMH U
000pyI0BaHUEM, KOTOPAsi UCIPABJISIETCS TIO TPEOOBAHUIO YUUTES.

OTmeTka «2»:

e JIOmyIIeHHI Be (1 60Jiee) CyIIeCTBEHHbIE OMMOKH B X0/1€ SKCIIEPUMEHTa, B OOBSICHCHHH,
B oopMiIeHHH PAaOOTHI, B COONIOIEHUN TMPaBUJ TEXHUKH O€30MacHOCTH MpHU paboTe C
BEIIECTBAMU U 00OPYAOBAHHEM, KOTOPbIE YYAILUIHCS HE MOXKET HCIPABUTH Ja)Ke IO
TpeOOBAHUIO YUUTEIIS.

OT1merka «1»:
e paboTa He BBIMOJHEHA, Y YUaIErocs OTCYTCTBYIOT SKCIIEPUMEHTAILHBIE YMEHHUS.
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OrMmerka «5»:
® [UIaH PEUICHUS COCTABJICH NPABUILHO;
® TIPaBWIHHO OCYIIECTBIIECH MOAOOP XUMHUYECKUX PEAaKTUBOB U 000PYJOBaHMS;
® JIaHO TOJIHOE OOBSCHEHUE U CICTIaHbI BBHIBOIBL.
OrMmerka «4»:
® [UIaH PEUICHUS COCTABIICH MPABUILHO;
® TPaBWIBHO OCYIIECTBIICH MOJOOP XMMHYECKHX PEaKTHBOB M O0OPYIOBAaHHS, IPH 3TOM
JOMYILEHO He OoJiee TBYX HECYLIECTBEHHBIX OMINOOK B OOBSICHEHHH M BBIBOIAX.
OrMmerka «3»:
® [UIaH PEUICHUS COCTABJICH NPAaBUILHO;
® TPaBWIBHO OCYIIECTBICH MOAOOp XHUMHYECKUX PEAKTHBOB M OOOPYIOBAaHUS, HO
JOMYyIIIEHa CYIIECTBEHHAs OIMOKa B O0BSCHEHUH U BBIBOJIAX.
OrMmerka «2»:
e JomymieHbl JBe (M 0Oosiee) CyLIEeCTBEHHbIE OIIMOKM B IUIaHE peIIeHus, B mHoadope
XUMUYECKHUX PEaKTUBOB U 000PY/I0BaHUs, B OOBSICHEHUH U BBIBOJAX.
Ormerka «1»:
e 3ajJaya HE pelleHa.
OIIeHKa yMCHI/Iﬁ peliaTb PAaCYC€THLIC 3aa'IU

OTmeTKa «5»:
® B JIOTHYECKOM PACCYXJICHUU M PEIICHUWU HET OIMMOOK, 3aj7ada pelieHa panuoHaIbHBIM
CII0COOOM.
OTtmeTKa «4»:




® B JIOTUYECKOM PACCYXJICHUU U PEIICHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3a/aua pelieHa
HEpaIMOHAIBHBIM CIIOCOO0M WK JOIMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.
OTtMmeTKa «3»:
® B JIOTHYECKOM PACCYKJECHUHU HET CYIIECTBEHHBIX OIMIMOOK, HO JIOMYIIEHA CYIICCTBCHHAS
OmurOKa B MAaTEMAaTHYECKUX pacueTax.
OTMeTKa «2»:
® UMEIOTCS CYIIECTBEHHBIE OIMOKU B IOTUUECKOM PACCYXJIECHUU U PEIICHUH.
OtmerKka «1»:
® 3aj7a4a HE pelicHa.

OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

OTMeTKa «5»:
® OTBET MOJHBIN U MPABUWIbHBIN, BO3MO)KHA HECYIIIECTBEHHAs OIIHOKA.
OTMmeTKa «4»:
® OTBET HEMOJHBIN WIIN JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
OtMmeTKa «3»:
e paloTa BBINIOJHEHA HE MEHEEe YeM HaloJIOBUHY, JOMYyIIeHa OJIHA CYIIECTBEHHAs! OIINOKa
U JIBE-TPHU HECYIICCTBEHHBIE.
OTMeTKa «2»:
e paboTa BBIMOJHEHA MEHEE YeM HAMOJOBUHY WIH COICPKUT HECKOJIBKO CYIIECTBEHHBIX
OIIINOOK.
OTMeTKka «1»:
e paboTa HE BBHITIOJIHEHA.

[Ipu oueHKe BBHITIOTHEHUS! MTUCHMEHHOW KOHTPOJIGHOM pabOThl HEOOXOIMMO YYUTHIBATH
TpeOOBaHUs €AUHOTO Op(DHOrpaPuIEcKOTO PeKUMa.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO PabOTy KOPPEKTHPYET MPEIIIESCTBYIOIIHE OTMETKH
3a 4YeTBEPTh, MOJIYrOAue, TO/I.

TPEBOBAHUS K YPOBHIO IIOAI'OTOBKUA BBIITY CKHUKOB
B pe3ynomame uzyuenun xumuu yueHuK 00134ceH
3HATH/IOHMMATDH
- BayICHeimue Xumuueckue NOHAMUs . BEIIECTBO, XUMHYECKUN 3JIEMEHT, aTOM, MOJICKYJIa,
OTHOCHTEJBbHBIC aTOMHAS U MOJIICKYJISIpHAsI MACCHI, HOH, aJUTOTPOIHUS, H30TOIMbI, XAMHYECKas CBSI3b,
ANEKTPOOTPUIIATEIEHOCTD, BAICHTHOCTh, CTEIICHb OKUCIICHHSI, MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00beM,
BEIIECTBA MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS, PACTBOPHI, SJICKTPOIUT U HEIEKTPOITUT,
JNEKTPOIUTHYECKAS JUCCOIHAIINS, OKUCITUTENb U BOCCTAHOBUTENh, OKHCICHUE U BOCCTAHOBIICHHE,
TEMI0BOU 3P PEKT peakiuu, CKOPOCTh XMMUYECKOW PEaKIUH, KaTalll3, XUMUIECKOE PABHOBECHE,
YIJIEPOAHBINA CKENeT, QYHKIIMOHANIBHAS TPYIIA, H30MEPHSsl, TOMOJIOTHS;
- OCHOGHDbIE 3AKOHBI XUMUU . COXPAHECHUS MACCHI BEIIECTB, MOCTOSHCTBA COCTABA, MEPUOIUUCCKUI 3aKOH;
- OCHOGHble Mmeopuu XumMuu . XAMHYCCKOH CBA3H, SJICKTPOIUTHYECKOMN TUCCOLMAIUH, CTPOCHUS
OpPraHUYECKUX COCTUHCHUIA;
- sadICHeiUe 6eUieCmea U Mamepuanbl. OCHOBHbBIC METAILIBI U CIUIABBI, CEpHasl, CONSIHASL, a30THAS U
YKCYCHAs KUCJIOTBI; MEI0YH, aMMHAK, MUHEpPAIIbHBIC YA00PEHUS, METaH, dTUJICH, alleTUiIeH, OSH301,
3TaHOII, XKUPBI, MBLIA, TIIOKO3a, caxapo3a, KpaxMall, KIIeT4aTka, OClIKU ,MCKYCCTBEHHbBIC U CHHTETUYECKUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;
yMeTh
- HA3b18aMb N3YICHHBIC BEIIECTBA 110 «TPUBUAIBHOM WM MEXIYHAPOIHON HOMEHKIIATYPE;
- onpeodensamys: BAJICHTHOCTh U CTEIICHb OKUCICHUS XUMUYECKUX IJIEMEHTOB, TUIl XHMUYECKOM CBS3U B
COCIIMHEHUSX, 3aps]l HOHA, XapaKTep CPebl B BOAHBIX PACTBOPaX HEOPTaHUYECKUX COCIMHEHUM,




OKHUCJIUTENh U BOCCTAHOBUTENb, IPUHAICKHOCTD BEIIECTB K PA3JIMUHBIM KaccaM OPraHUuYECKUX
COCTMHECHU;
- XapaKmepu3o6ants. SICMEHTHI MaJIbIX TIEPUOIOB IO UX MOJOKEHUIO B TIEPUOINYECKON CUCTEME
J.1.MenneneeBa; oOIie XUMHYECCKAE CBONCTBA METAJIOB, HEMETalI-
JIOB, OCHOBHBIX KJIACCOB HEOPTaHUUECKUX U OPTaHUYECKUX COCTMHEHUMN; CTPOCHUE U XUMUYECKHE
CBOMCTBa M3YUYEHHBIX OPTaHUYECKUX COEANHEHU;
- 00bACHAMD . 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; IPUPOAY XUMHUECKON CBA3U
(MOHHO#, KOBAJICHTHOM, METAJITHYECKOM ), 3aBUCUMOCTEH CKOPOCTH
XUMHAYECKOW PeaKuy U TMOJIOKEHHUS XMMHUYECKOTO pABHOBECHS OT Pa3IUYHBIX (DaKTOPOB;
- 8bINOJIHAMb XUMUYECKUT IKCREPUMEHM TIO PACTIO3HABAHUIO BAKHEHIIINX HEOPTAHUIECKUX U
OpPTaHUYECKUX BEIECTB;
- NPOBOOUMb CAMOCTOSTEIIbHBIN MOMCK XUMUYECKON MH(POPMAIIUU C UCIIOJIb30BAHUEM Pa3IMUHBIX
HMCTOYHHUKOB (HAYYHO-TIONMYJISPHBIX U3/IaHUI, KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHEeTa);
HCTOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIJIsi 00pabOTKHM U Mepeaayrl XUMUYecKor HHPOPMAINH U ee
MPEACTABICHUS B Pa3IMUHBIX popmax;
-HCIO0JIb30BATH NPUOOPETEeHHbIE 3HAHUSI M YMEHHS B MPAKTUYECKOM 1eATeJTLHOCTH U
MOBCETHEBHOM KU3HM JIJIS:

*00BSCHEHNST XUMUYECKHX SIBICHHM, TIPOUCXOJISIIUX B IPUPOJIE, OBITY M HA MPOU3BOJICTBE;

*onpez[eneHHﬂ BO3MOXXHOCTH IMPOTCKAHUA XUMHWYCCKUX HpeBpameHHﬁ B pas3IMYHBIX YCJIOBUAX U OLCHKU
WX TOCIICICTBHH;

* SKOJIOTMYECKU TPAMOTHOT'O TTOBEACHUSI B OKPYKAIOIIECH CperIe;

*OICHKHU BIUSHHUS XHMHUYIECKOT'0 3aTrPsS3HEHIS OKPYKAIOIICH CPEeIbl HAa OPTaHM3M YeJIOBEKa U JPYTHE
JKHUBBIC OPTraHNU3MBbI;

*0e301acHOr0 00pAIeHHsI ¢ TOPIOYMMHU U TOKCHYHBIMH BEII[ECTBAMH, JTa00paTOPHBIM 000PYIOBaHUEM;

*MPUrOTOBIIEHHUS PaCTBOPOB 3aIaHHON KOHIIGHTPAIWY B OBITY M HA TIPOU3BO/ICTBE;
*KpUTHYECKOM OIEHKH IOCTOBEPHOCTH XUMUUYCCKON HH(POPMAIINH, TIOCTYIAIONICH W3 Pa3HBIX
HMCTOYHHKOB.

Ymems:
Ha3viéams: i3yueHHbIC BEIIECTBA 10 TPUBUAIBHON MM MEXIYyHAPOIHOW HOMEHKIATYpE
Onpeoenamu/ Knaccuguuyuposamas:BajicHTHOCTb, CTEIEHb OKUCICHNS XUMUIECKHUX JIEMEHTOB,
3apsAapl MOHOB; BUJI XMMHYECKHUX CBSI3€H B COGAMHEHMSIX U THIT KPUCTAJUTMYECKOH PEIIeTKH;
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT;, XapaKTep CPEeIbl BOTHBIX PACTBOPOB BEIIECTB; OKUCIUTEND U
BOCCTaHOBHTENb; IPUHAIIESKHOCT BEIIECTB K PA3IMYHBIM KJIaccaM HEOPTaHMYECKUX W OPTaHUIECKAX
COCIMHEHNH; TOMOJIOTH W NU30MEPBI; XUMHYECKUE PEAKIINY B HEOPTAaHIMIECKOW U OPTaHNYIEeCKON XUMUHU
(10 BceM M3BECTHBIM KJTaCCH(PUKAITMOHHBIM TTPH3HAKAM);
Xapaxkmepuszoseamy:s, p v d-3JEMEHTHI 110 UX MTOJIOKEHHUIO B Tieproandeckoit cucteme J[.M. Menneneena;
00IIIMe XHUMUYECKIE CBOMCTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAIIJIOB; OOIITIEe XHMIYECKHE
CBOICTBA OCHOBHBIX KJIACCOB HEOPIAHUYECKUX COCIUHEHUN, CBOMCTBA OTJIENbHBIX MIPEACTABUTEIIECH ATUX
KJIACCOB; CTPOSHHE U XUMUYIECKHE CBOWCTBA N3YUYEHHBIX OPTaHUIECKUX COSTUHEHUH.
O6vsacHAmMb: 3aBUCUIMOCTH CBOICTB XUMHYECKUX IIEMEHTOB U UX COCTMHEHUN OT MOJIOKEHHSI dJIEeMEHTa
B nepuoandeckoit cucreme J.M. Menzaeneesa; mpupoay XUMUIECKOH CBsI3U (MOHHOM, KOBaJICH THOMH,
METaJUTHYECKOM, BOJOPOIHOM ); 3aBHCUMOCTb CBOWCTB HEOPTAaHWYECKUX M OPTaHUYECKUX BEIIECTB OT UX
COCTaBa M CTPOEHMUS; CYIIIHOCTh M3YYEHHBIX BUAOB XUMUYECKUX PEAKIIUN: DIIEKTPOIUTHIECKOM
JIICCOTIMAIINH, HOHHOTO 00OMEHa, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX (M COCTABISATh MX YPaBHEHMS);
BITUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOM PEaKI[My 1 Ha CMEIIEHHEe XHMHYIECKOT'0
paBHOBecHHI.
Ilnanuposams / npo6oodums: SKCIIEPUMEHT 110 TIOTYYSHHIO U PACIIO3HABAHUIO BAXKHEHIIINX
HEOPTaHWYECKUX U OPTaHUYECKUX COSMHEHH, C YIeTOM NMPUOOPETEHHBIX 3HAHN I O paBUiIax
Oe3omnacHoi paboTHI ¢ BEIECTBAMH B JIA0OPATOPUH U B OBITY; BRIYHCICHHS 10 XUMHUYECKUM (POpPMYIIaM H
YpaBHEHUSIM.




CONEPKAHHUE YYEFEHOW JJUCLIUTT/IMHBI
10 kaace
70 9/rox (2 u/Hen.; )
OPI'AHUYECKASI XUMMUST

Tema 1. TeopeTuyecKkre OCHOBbI OpraHu4yeckoil xummnu (4 4)

@OopMHUPOBAHUE OPTraHUYECKON XMMHUM Kak HaykKu. OpraHudecKkre BeEIEeCTBA.
Oprannueckass xumus. Teopuss  CTPOEHMSI  OPraHUYECKUX  COEOUHEHHM
A. M. bytnepoBa. Yrueponuslii ckener. Pagukansl. @yHKIMOHAIBHBIE TPYIIIIHL.
I'omomornueckut psaa. I'omonoru.

CrpykrypHas wus3omepus. HomeHnkiarypa. 3HaueHHE TEOpUHM CTPOCHUS
OpraHWYECKUX COECTMHEHUM.

DNEeKTpOHHAsT NPHUPOAAa XUMHYECKHX CBSI3€ B OpPraHUYECKHX COEAUHEHUSAX.
Cnocobvl paspwviga césazeli 8 MOJEKYIax OpeaHUyecKux eeujecms. NeKkmpoghubl.
Hyxneoghuno.

Krnaccudukanus opraHndecKkux coeIMHEHUN.

JemoncTpanuu. O3HakoMJIEHHE C 00pas3llaMu OPraHUYeCKUX BEIIECTB MU
MarepuaioB. Moaenau MOJEKyJdl OpPraHM4YeCcKHX BEUIECTB. PacTBOPUMOCTH
OpraHMYeCKUX BELIECTB B BOJAE M HEBOAHBIX pacTtBopurensax. llnasienwue,
0oOyTJIMBaHNUE U TOPEHUE OPTaHUYECKUX BEIIECTB.

YIJIEBOJAOPOJIBI (23 )

Tema 2. IlpenenbHble YIiieBoAOPoOAbI (aJaKaHbI) (7 1)

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAaHOB. ['OMOJIOTHYECKUN PS/I.
Homenknarypa u wmzomepus. PU3UYECKME W XUMHYECKHUE CBOMCTBA aJIKaHOB.
Peakuus 3amemenust. [lonyuenue 1 IpUMEHEHUE AIIKAHOB.

Luxnoanxanwvl. Cmpoernue monexyn, comonoeureckutl pso. Haxooxcoenue 6
npupooe. Duszuueckue u Xumuyecxkue c8oUCMaA.

JemoncTpanun. B3pbiB cmecu MeTaHa ¢ BO3yXxoM. OTHOIIIEHHE aIKaHOB K
KHCJIOTaM, IIeJI04aM, K pacTBOPY IepMaHraHaTa Kajius 1 OpOMHOM BOJE.

JlaGopaTtopHble onbIThI. MI3roTOBICHNE MOEIEH MOJIEKYJT YTI€BOIOPOAOB U
rajoreHONpPOU3BOIHBIX.

IIpakTnueckas padora. KauecTBeHHOE ONpeAeIICHUE YIIIEPOa, BOAOPOIa U
XJIOpa B OPraHUYECKUX BEIIECTBAX.

Pacuernsle 3anaun. Haxoxaenue MonekyasipHOil (OpMYJIbl OpraHUYECKOro
COE€IMHEHHUS 10 Macce (00BeMy) MTPOTYKTOB CrOpaHUsI.

Tema 3. HenpenesibHbIE YIJ1€BOAOPOALI (6 1)

AJIKeHbl.  DJJEKTPOHHOE W  MPOCTPAHCTBEHHOE  CTPOCHHUE  AJIKEHOB.
I'omonornueckuii psan. Homenknarypa. M3omepus: yriepoIHONW LENH, MOJIOKECHUS
KpPaTHOM CBSA3U, Yuc-, mMpaHc-u30MepUsa. XHUMUYECKHUE CBOMCTBA: PEaKUUH
OKHCJICHUSI, TNPHUCOCAUHEHMS, nonuMmepuzauuu. Ilpasuno  Mapxosnukosa.




ITony4yeHnue u npuMEHEHNE AJIKEHOB.

Auaxaauenbl. Ctpoenne. CBoicTBa, npuMeHeHUe. [IpupoIHbINA KaydyK.

AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHME alleTUiIeHa. I'oMonorn
n uszoMepsl. Homenknarypa. ®dusnueckue M XUMHYECKHE CBOMCTBa. Peakuuu
npucoenuHeHus U 3amernenus. [lonyuenue. [lpumenenue.

JemoncTpanuu. [lonyyenue anerunena B aboparopun. Peakius ameruneHa c
pacTBOpOM IepMaHraHata Kaiauss W OpoMmHOM Bojoi. ['opeHue aunerusneHa.
Pa3noxeHne kaydyka Ipu HarpeBaHUM U UCIIBITAHUE TIPOTYKTOB Pa3JIOKEHHUS.

IIpakTuyeckas padora. [losyyeHue 3TUIeHa U U3yYEHHUE €TO CBOWCTB.

Tema 4. ApomaTtudyeckne yriieBoaopoasbl (apeHsl) (4 4)

ApeHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue Oensona. M3omepus u
HOMEeHKaTypa. du3nyeckrue 1 XMUMUYEeCKUe cBoiicTBa 6eH3ouna. ['omonoru
6en3zosa. OcoOEHHOCTH XMMHYECKUX CBOMCTB rOMOJIOTOB O€H30J1a Ha MpUMepe
Tostyosia. ['eHeTnueckast CBsi3b apOMaTHUYECKUX YTIIEBOJOPOIOB C IPYTHUMHU
KJIacCaMU yTJI€BOJIOPOJIOB.

JeMmoncTpanuu. beH3on kak pacTBoOpUTenb, TopeHue 6eH3ona. OTHOIIEHHE
6eH30J1a K OpOMHOI BOJIE M pacTBOPY NepMaHraHata kanus. OKuciIeHre Toayoa.

Tema 5. IlpupoaHble MCTOYHUKH YIJIEBOAOPOAOB (6 1)

[Tpuponnsiii ras. [lonytHbie HedTsIHBIE Ta3bl. HedTh 1 HEGTEIPOAYKTHI.
dusnueckue cpoiicTBa. CiocoOwl epepadotku HedTH. [leperonka. Kpexkunr
TEPMHUYECKHUI U KaTaTUTUUIECKU. Koxcoxumuueckoe npouzeo0cmeo.

JlaGopaTopHbie onbIThl. O3HaKOMIIEHHE C 00pa3IiaMu IPOIYKTOB
HedTenepepaboTKH.

PacuerHsle 3agaun. Onpe/eneHre MacCOBON MIM 00beMHOM JI0OIU BBIXO/1a
IPOJIYKTa pEaKUU OT TEOPETHUYECKU BO3MOKHOTO.

KUCJOPOACOAEPKAIIUE OPTAHUYECKHUE COEJUHEHMSA (25 )

Tema 6. Cniuptsol u ¢eHoubl (6 1)

OpnHoaTtoMHBIE TIpeebHbIe CIUPTHL. CTpoeHUE MOJIEKYI, PyHKITMOHAIbHAS
rpynmna. Bonoponnas cBa3b. U3omepus u HoMeHnknatypa. CBOCTBa METaHOJIA
(3TaHo”Na), monyyeHue U npuMeHeHue. GU3noornyeckoe JeMCTBUE CIUPTOB
Ha OpraHU3M 4eJIOBEKa. [ 'eHeTn4yecKas CBsA3b OJJHOATOMHBIX IPEIEIIbHBIX CIUPTOB
C YIJI€BOAOPOAAMH.

MHoOroatoMHbi€ CIUPTHI. DTUIICHIIIUKOIb, IUIEpUH. CBOMCTBA, IPUMEHEHUE.

®enonbl. CTpoeHHe MONEKYIbI (heHoNa. B3aumHoe e1uanue amomos 8 MOJeKye
Ha npumepe monexynvl perona. CoictBa perona. TokcuaHOCTH eHOIa U ero
coenunenuii. [Ipumenenue denona.

JlemoncTpanun. Bzanmonelicteue eHona ¢ GpoMHOIM BOION U pacCTBOPOM
TUAPOKCHUA HATPUS.

JlabGopaTropHsle onbiThbl. PacTBOpeHne rimnepuHa B Boje. Peakus rnuueprHa
¢ ruapokcugom meau(ll).

PacuerHble 3a1a4u. PacueTsl N0 XUMUYECKUM YPABHEHUSAM MPH YCIOBUU, YTO




OJIHO U3 pEearupyroux BelecTB JaHO B U30bITKE.

Tema 7. Anbaeruabl, KeToHbI (3 1)

Anbperunpl. CTpoeHue MosieKyibl popManbaeruia. OyHKIMOHAIbHAS FPYIIA.
N3omepusa u HomeHnknarypa. CBolcTBa anbaeruaoB. Gopmanbaeru u
aleTalIbJIeru/1; MOJy4YeHUEe U TPUMEHEHHE.

Ayemon — npeocmasumens kemonos. Cmpoenue monexynvl. Ilpumenenue.

JemoncTpanuu. BzanmoselicTBue MetaHnass (3TaHalis) ¢ aMMUAYHBIM
pactBopom okcuja cepedpa(l) u ruapoxcuna menu(ll). PactBopenue B aiieTone
Pa3IUYHBIX OPIrAaHUYECKUX BEILECTB.

JlaGopaTopHbie onbIThI. [lonyueHne sTaHanss OKUCICHUEM 3TaHOA.
OxwucneHre MeTaHass (3TaHals) aMMHAaYHBIM pacTBOpoM okcuza cepeopa(l).
Oxwucnenne MetaHass (3tanais) ruapokcuaom meau(ll).

Tema 8. Kap6oHoBbIe KHCJIOTHI (6 1)

OnHOOCHOBHBIE TIPE/IeNIbHBIC KapOOHOBBIE KUCIOTHI. CTpOeHHE MOJIEKYI.
dyHkuuoHanbHas rpynmna. M3omepus u HomeHnkiarypa. CBoiicTBa KapOOHOBBIX
kucnoT. Peakius srepudukanuu. [lonydeHne kapOOHOBBIX KHCJIOT U IPUMEHEHHUE.

Kparkue cBenenust o HempeaeabHbIX KapOOHOBBIX KUCITOTaX.

I'eneTnyeckas cBs3b KapOOHOBBIX KUCIOT C APYTUMU KJIacCaMU OPTaHUYECKUX
COEeIMHEHUMH.

IIpakTuyeckue padoThI

e [lomyuyenue u cBoiicTBa KAPOOHOBBIX KUCIIOT.
e PenieHue sKkCepUMEHTAIBHBIX 3a7]a4 HA PACIIO3HABAHUE OPraHNMYECKUX
BEILECTB.

Tema 9. Cnoxubie 3¢upsbl. ZKupsi (3 4)

Crnosxnble 23¢upbI: CBOKNCTBA, MONydeHue, npuMenenue. Kupel. CTpoeHue
xupoB. JKupsl B npupoze. CpoiictBa. [IpumeHenue.

Morwwue cpeocmesa. Ilpasuna 6e3onacrhozo obpawjenusi co cpeocmaamu
OBLIMOBOL XUMUU.

JlabopaTopHbIe onbIThI. PacCTBOPUMOCTD JKUPOB, JOKA3aTEIBCTBO
UX HENPEAEIbHOr0 XapakTepa, OMbUICHHE )KUPOB. CpaBHEHHE CBOMCTB MbLjla U
CUHTETHYECKUX MOIOIIUX CPENICTB. 3HAKOMCTBO C 00pa3IiaMy MOIOITUX CPECTB.
N3ydenune nx cocraBa U UHCTPYKIUU 110 IPUMEHEHUIO.

Tema 10. Yraesoasbl (7 4)

I'moko3a. Ctpoenue Monekynbl. OnTudeckas (3epKajibHas) H30MEpUsl.
®pykTo3a — H30Mep II0Ko3bl. CBoicTBA rioko3bl. [Ipumenenne. Caxapo3a.
Crpoenue Monekymbl. CBOMCTBa, IPUMEHEHHE.

Kpaxman u nemintono3a — npeacTaBUTENN MPUPOIHBIX NOJUMEPOB. Peakius
nonukoHaeHcanuu. Ou3nueckrne U XuMudeckue ceorcTea. Haxoxienue B
npupone. [Ipumenenne. AueraTHoe BOJIOKHO.

JlaGopaTopHble onbIThI. B3anmoeiicTBre riioko3sl ¢ ruapokcugom meau(ll).
B3anmoeiicTBre MIIFOKO3bI ¢ aMMUAYHBIM pacTBOPOM okcHjia cepeopa(l).




B3aumopenicteue caxapo3sl ¢ TUAPOKCUIOM Kaiblusa. B3aumozaencreue kpaxmaia
¢ nojoM. I'maponu3s kpaxmana. O3HaKOMJIEHHE C 00pa3aMu NPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH.

IIpakTnyeckas padora. PemeHne SKCIEpUMEHTANIBHBIX 3a/1a4 HA MOJyYEHUE U
pacIro3HaBaHWE OPTAHUYECKUX BEILIECTB.

A30TCOAEPKAIIUE OPTAHUYECKHUE COEAUHEHMUSA (7 1)

Tema 11. AMMHBI 1 AMUHOKMCJIOTHI (3 4)

AmuHbl. CTpoeHHe MoJIeKyl. AMUHOrpynna. @u3n4ecKue U XUMUYECKUE
cBoricTBa. CTpoeHUE MOJIEKYJIBI AaHWIMHA. B3auMHOE BIUSHUE aTOMOB B MOJIEKYJIE
Ha IIpuMepe MOJIEKyI bl aHminHa. CBolicTBa aHWIuHA. [I[puMenenue.

AMHMHOKHCJI0TBI. 30Mepust 1 HoMeHKIatypa. CBolicTBa. AMUHOKHUCIOTHI Kak
ampoTepHble oprannueckue coenunenud. [Ipumenenue. ['enetnueckas cBsi3b
AMHUHOKHCJIOT C IPYTUMH KJIAaCCaMH OPTaHUYECKUX COECUHEHHUI.

Tema 12. beaxu (4 4)

Beaxu — npupoansie nomuMepsl. CoctaB u cTpoeHHe. Pr3ndeckue
U XMMHUYECKHe CBolcTBa. [IpeBparieHue OEIKOB B OpraHu3Me. Y CIeXu B U3YUCHHUH
U CHHTE3€ OCJIKOB.

Ilonamue 06 azomcodeparcawyux cemepoyuriuyeckux coeounenusx. Iupuoun.
Tuppon. Hupumuounossie u nypurosvie ochosanus. Hykneunosvle Kuciomol:
Cocmas, cmpoenue.

XuMus u 310poBbe uesoBeka. Jlekapctsa. [Ipobiiemsl, cBs3aHHBIE C
IpUMEHEHHEM JIEKapCTBEHHBIX MIPENapaToB.

JemoncTpanuu. Okpacka TKaHH aHUJIMHOBBIM KpacuTeseM. J[oka3aTenbcTBo
HaMM4uus PyHKIIMOHATBHBIX TPYIII B PACTBOPAX aMUHOKHUCIIOT.

JlabopaTopHble onbIThI. [[BeTHBIC peakiiuu Ha Oenku (OuypeToBas u
KCaHTOTPOTEHHOBAS PEAKIIUN).

BBICOKOMOVJIEKYJIAPHBIE COEAUHEUS (7 1)
Tema 13. Cunrernyeckune noauMepsl (7 4)

[ToHsATHE O BBICOKOMOJEKYJIAPHBIX coeNuHEHUsX. [lonmmmepsl, nonydaemblie
B peakiusax nonuMmepuzannu. CtpoeHue Mosekyi. CtepeoHeperyisipHoe U
CTEpPEOPETYIISIPHOE CTpOoeHUE ToauMepoB. [lonumatrien. [lonmunponunes.
TepMmormactuuHOCTh. [lotMmepsl, morydyaemble B peakuusaX NOJIUKOHICHCALNH.
denondopmanbaeruaHbIe CMOJIBL. TepMOPEaKTUBHOCTb.

Cunretnyeckue kayuyku. CTpoeHue, CBOMCTBA, MOJIYYEHUE U IPUMEHEHHUE.

Cunretnyeckue BojiokHa. Kanpon. JlaBcaH.

O06001eHne 3HaHNM 10 KypCy OpraHndeckoit xumuu. OpraHudeckas XuMmus,
YEJI0BEK U MPUPOJA.

JemoncTpanuu. OOpasibl TIACTMACC, CHHTETUYECKUX KayIyKOB
Y CHHTETUYECKHUX BOJIOKOH.

JlabGopaTropHble onbIThl. 3yueHrne CBOMCTB TEPMOIIJIACTUYHBIX MOJUMEPOB.
Ornpenenenue xjopa B NOJIMBUHUIXJIOpUIE. M3yueHne CBOMCTB CHHTETUUECKHAX
BOJIOKOH.

IIpakTuyeckas padora. Pacno3HaBaHKe NIJ1aCTMAcC U BOJIOKOH.




PacuerHnsle 3agaun. OnpeeneHrne MacCoBOM Wi 0OBEMHOMN JTOJIM BBIXO/a
MPOAYKTA PEAKLIHU OT TEOPETUUECKU BO3MOKHOTO.
TemaTnyeckoe maHupoBaHme 1o kypcey xumuu 10 kiaacca.
Tema Tema ypoka JlaGopartopHsiii | JlemoncTpanu | Pacu
OTIBIT s 3a.
- Tedpetnueckue 1-2. IlpenMeT opraHuYECKOl XUMHUH. O3HakoMJIeHU
CHOHbI dopMHUpOBaHUE OPTaHUYECKON XUMUU ec
OTaHPYECKOMN KaKk Haykd. OCHOBHbIE MOJIOKEHUS oOpasmnamu
My (449) TEOPUH XUMHUYECKOTO CTPOSHUS OpTraHUYECKH
OpraHUYEeCKHUX BEIIECTB. X BEILECTB.
Monenn
MOJIEKY
OpraHUYECKH
X BEIIECTB.
3.O5neKTpoHHAas MPUPOIa XUMHUECKUX
CBSA3€l B OPraHUYECKUX COEIUHEHHUSIX
4.Knacccudukaiysi opraHM4ecKux
COeIMHEHUH.
YriaeBoaopoanbl (234)
Ilpenenbubie 1. DnekTpoHHOE U MPOCTPAHCTBEHHOE 1.
"JIEBPIOPOIbI cTpoeHue ankaHoB. ['omoiioru u uzomepsl | M3rotoBiienue
Kkagibl) (74) ankeHoB. HomeHkiatypa ankaHos. MOJeIIen
MOJIEKY
YTIIEBOIOPOIO
B U
rajoreHIpOn3B
OJIHBIX
2.DOU3NYECKUE U XUMUYECKUE CBOMCTBA
AJIKaHOB.
3.IlosryyeHne 1 MPUMEHEHHE aTKAHOB.
4.PeuieHue 3aa4 Ha HAXOXKJICHUE Haxo
MOJIEKYISIpHOUM (OpMYJIibI Ta3000pa3HOTO He
YTJIEBOAOPOa NioJie
Hou




5. [lukmoankaHbl

6.11p.p.Nel. KauectBeHHOE onpeniesieHue
yriaepoja, BOJI0poja 1 Xjopa B
OpraHUYeCKUX BEIIECTBAX.

7. KonTponbsHas paboTa 1o reme
«YTIeBOIOPOIBI»

- Hegipenensueie

"JICB

DIOPOIBI (64)

1. DIEeKTpOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe ankeHoB. ['omonorus u
U30MEPHS AIKEHOB.

2.CBoiicTBa, NOJIyYeHUE U IPUMEHEHUE
QJIKEHOB

3.1Ip.p.Ne2. ITonydyenue sTusieHa U
U3y4YEeHHE €TO CBOMCTB.

4. TloHsiTHE O TMEHOBBIX YTIIEBOIOPOIAX.

[IpupoaHbIi Kay4dyK.

Paznoxenue
KaydyKka Ipu
HarpeBaHuU U

HCITBITAHNE
MPOAYKTOB
Pa3JIOKECHUS
5. ALIETUJIEH U €0 TOMOJIOTH XUMHUYECKUE
CBOMCTBA
alieTUJICHA
6.1loyuyeHue u MpUMEHEHHE alleTHIICHA
Apdgmatudeckue 1. DnexkTpoHHOE ¥ MPOCTPAHCTBEHHOE
"JIEBP10PO/IBI cTtpoeHue 0enzona. Mzomepus u
peHpl) (44) HOMEHKJIaTypa
2. Ou3nyecKue U XUMHUYSCKHUE CBOMCTBA benzoi kak
OenHsoua pacTBOpPUTEIH
. OTHOMmICHUE
Oen3oia k Br
u KM nO4
3. 'omoJioru OeH30J1a: CBOMCTBA, Oxuciaenue




MIPUMEHEHHE. TOJIyOJ1a
4. T'eneTnyeckas CBSI3b apOMATUYECKHUX
YTIE€BOJOPOJIOB C APYTUMHU KJIACCaMHU

YII1€BOIOPOIOB.
IIpyponusie 1. IlpupoaHblii ¥ MONYTHBINA HEYTAHON
CTOYHUKH rasbl, UX COCTAaB U UCIOJIb30BAHUE

"IIeBPAOPOIOB (64)

2. Hed1b 1 He@TenpoaykThl. [leperonka | 2.

HedTH O3HakomieHue
c oOpasiamu
IPOTYKTOB
Hedrenepepad
OTKH

3. Kpekunr nedru

4 Pa3BUTHE SHEPTETUKH U MPOOJIEMBI
U3MEHEHUS CTPYKTYPbl HCTIOJIB30BAHUS
YTJIEBOJOPOJIHOTO CHIPhS

S.Pelienue 3a1a4 Ha onpeaeiiCHUE Pnpe
MacCOBOH MM 00BEMHOM JIOJIM BBIXO1a He
MPOAYKTA PEAKIIUN OT TEOPETUUECKHU acc
BO3MOJKHOT'O TN
3%
0JIH
BIXO
pon
eaKlI
eope

=

O3 M

6. roroBasi KOHTpOJIbHAsA paboTa MO

TeME «YTIEBOAOPOIB»
Kuciaopoaconep:kamme oprannyeckne coeqnHeHus (254)
CoupThl 1 1. Ctpoenue npeaenbHbIX OJHOATOMHBIX
eHorKI (6u) crupTtoB. M30Mepust 1 HOMEHKIATypa.

2. CpolicTBa MeTaHoOJa (3TaHOJA).
Bopoponnas cBsizb. @U3HOJIOTHYECKOE
JENUCTBHE CIUPTOB HA OPraHU3M

YeJI0BeKa.

3. Ilonmyuenue criuproB. [Ipumenenue.

4.I'enernueckasi CBSI3b NPEACIbHBIX Eacqé
OJTHOAQTOMHBIX CITUPTOB C MY




yrieBojiopojaMu. Perenue 3amad no
XUMUYECKUM YPaBHEHUSIM TIPU YCIIOBUH,
YTO OJIHO U3 PEarupyrominux BEIIeCTB JaHO
B U30BITKE.
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5. MHOroaTtomMHsbIe CIIUPTHI.
OTUIEHTIUMKOJb U JIMIEPUH: CBOKCTBA U
IPUMEHEHHE.

3. PacTBOpeHune

TJIMIIEpPUHA B
BOJIC.

4. Peakuus
TJIMIIEPUHA C
TUAPOKCUIOM
meau (11)

6. CTpoeHue, CBOICTBA, IPUMEHEHUE
denomna.

Angneruasl u
>TOHPI (34)

1. Anbaeruapl. CTpoeHHE MOJIEKYJIbI
dbopmansaeruna. Mzomepus u
HOMEHKJIaTypa.

5. Ilonyuenue
ATaHaNIsA
OKHUCJIEHUEM
ATaHOJIA

2.CpoiicTBa anpaeruaoB. [lonyuenue u
IIPUMEHCHHE.

6. OkucieHue
MeTaHaJIs
aMMHaAYHBIM
pacTBOpOM
OKCcHJIa
cepebpa (1)

7. OKuciIeHue
MeTaHas
THJPOKCUIOM
mean (11)

3. ALIETOH — IPEeACTaBUTEIb KETOHOB.
Crpoenue Monekyisl. [Ilpumenenue.

PacTBOopeHue
B aIIETOHE
Pa3IMYHBIX
OpraHUYECKH
X BEIIECTB.

Kajpoononsie
1caqrel (64)

1. OnHOOCHOBHBIE TIpEEIbHBIC
KapOOHOBBIE KUCTOTHI. CTpoeHue
MOJICKYJI. U30MEpHSI U HOMEHKIJIATYpa.

2. CoiicTBa KapOOHOBBIX KUCJIIOT.




ITony4yenue u npuMeHEHUE.

3. KpaTtkne cBeneHust 0 HenpeaeabHbIX
KapOOHOBBIX COCIUHECHUSIX.
['eneTnueckas cBsA3b KAPOOHOBBIX KUCIOT
C IPYTUMH KJIaCCAMH OPTaHUYECKHUX
COCJIMHEHUM.

4. Ip.p.Ne3. TlonyueHue kapOOHOBBIX
KHUCJIOT U U3YYEHUE X CBOWCTB.

5. IIp.p. Ne4. Pemienue
AKCTIEPUMEHTAIBHBIX 3aJ1a4 Ha
pacno3HaBaHWE OPraHUYECKUX BEIIECTB.

6. KoutponsHas pabora no remam 6-8

 Cn@xubie 23¢upnl. | 1. CTpoeHHe 1 CBOMCTBA CI0KHBIX

(upH. (34) 7(hUpOB, UX TPUMEHEHHUE

2.Kupbl, UX CTPOECHHE, CBOMCTBA, 8.PactBOopumoc

IPUMEHCHHE Th KUPOB.
JlokazaTeabCTB
0 UX
HETPEeIeIbHOT
0 XapakTtepa.

3. IloHsiTHE O CUHTETUYECKUX MOIOIIUX 9.CpaBHeHue

cpeactax. [IpaBuia 6e30macHOro CBOWCTB MbLJIa

oOpalleHust Co cpe/icTBaMu OBITOBOM u CMC.

XUMUHU 3HAKOMCTBO C
oOpasmnamu
MOIOIIUX
CPEJCTB.

). V1ieBob! (74) 1. I'moko3a. CTpoeHre MOJEKYIIbI.

N3omepusa. @Puznueckue CBOMCTBA U

HAXOJKJICHHE TJIFOKO3bI B PUPOJIE.

2. X¥IMUYECKHE CBOMCTBA TIIIOKO3BI. 10.

[Ipumenenue. B3anmonericts
Y€ TJIFOKO3BI C
TUAPOKCUIOM
mean (11)

11.B3aumopeit
CTBHE T'JIFOKO3BI
C aMMHAYHBIM
pPacTBOPOM
OKCHa
cepebpa (1)

3. Caxapo3za. Haxoxaenue B npupoze. 12.




CaoiicTBa, IPUMEHEHHUE.

B3aumonencts
M€ Caxapo3sbl C

TUJIPOKCUAOM
KaJIbIHA.

4. Kpaxmai, ero cTpoeHue, xumuueckue | 13.

CBOMCTBA, IPUMEHEHHUE. B3aumonencts

Ue Kpaxmaia ¢
M0JIOM

5. Hemmronosa, €€ cTpoeHue 1
XUMHWYECKNE CBOMCTBA.

6. HpI/IMeHeHI/IC O CJIJIFOJIO3EI. AHCT&THOC
BOJIOKHO.

14.
O3HakoMmJIcHHE
¢ oOpasiamu
TIPUPOTHBIX U
UCKYCCTBEHHBI
X BOJIOKOH.

7. Hp.p.NeS. Pemuienue
AKCIIEPUMEHTAJIbHBIX 3a7]a4 Ha MOJyYeHUE
Y pacro3HaBaHUE OPraHUYECKUX
BEILIECTB.

A3oTcoaeprkaniue opraHudeckue coequHeHus (74)

1. Al

MUHQKUCITOTHI (34)

MHBI 1

1. AMunbl. CTpoeHHE U CBOMCTBA AMUHOB Oxkpacka
NpeeTLHOTO psAia. AHWINH Kak TKaHU
NpEeJICTAaBUTENh apOMATUYECKUX aMUHOB. AHWJIMHOBBIM
KpacuTeJIeM
2. AMHUHOKHUCIIOTBI, KX CTPOCHHUE, JlokazatenbCT
U30MEpHsi, CBOMCTBA. BO HAJIMYUs
(G YHKIIMOHAITH
HBIX TPYII B
pacTBopax
AMUHOKHCJIOT

3. 'eHeTHuecKkas CBsI3b aMHUHOKHCIIOT C
JTPYTUMH KJIACCAMU OPTraHUYECKUX
coennuHeHUM. PernreHue pacy€THbBIX 3a1a4

2. B¢

KK (44)

1. benku — npupoaHBIE TOJTUMEPHI.
CocTaB 1 CTpoeHHUE OEIIKOB.

2. CpotictBa 0enkoB. [IpeBpanienue
OCJIKOB B OpTaHU3ME YeJIOBEKa. Y CIIeXH B
W3YUYCHUHU U CUHTE3€ OCIKOB.

15. IIBeTHBIE
peaknuu Ha
Oenku
(OuyperoBas u
KCAaHTOIPOTEH
HOBAas)

3. Ilonsarue 00 a3oTcoaepxKanmx




IrCTCPOLUUKINICCKUX COCANHCHUAX.
HYKJIGI/IHOBBIC KHCJIOTHI.

4. XuMusl ¥ 310pOBbE YEIIOBEKA.

BbICOKOMOJIEKYISIPHBIC OPraHUYecKHe coeuHenus (74)

0JIN

3. C]tHTeTquCKHe

epsl (74)

1. IToHATHE O BBICOKOMOJIEKYJIIPHBIX Pripe
COEJIMHEHHUAX, 3aBUCUMOCTb UX CBOMCTB He
oT cTpoeHus. OCHOBHbIE METO]Ibl CUHTE3a Nlacc
OJIUMEPOB. i
qOBE!
Aonun
HbIXO
pox
qr
Mfeope
Hu
HO3M
(
2. Knaccudukanus miactmacc. 16. U3yuenne | O6pasiisi
TepmormiacTUYHbIE TOJTUMEPHI. CBOMCTB IacTMace
[Honmatrnen. Ionunponumnex. TEPMOILIACTUY
HBIX
MOJIMMEPOB.
17.
Onpenenenue
XJiopa B
MOJIMBUHUIIXJIO
puze.
3. Cunretnyeckue kayuyku. CTpoeHue, OO6pa3isi
CBOMCTBA, NOJYYEHUE U TPUMEHEHHE. Kay4yKOB
4. Cunretnueckue BojgokHa. Kampos. 18. Uzyuenue | OOpa3ibl
JlaBcan. CBOMCTB CUHTETUYECCKU
CUHTETHUYECKHUX | X BOJIOKOH
BOJIOKOH

5. IIp.p.Ne6. PacniozHaBanue miacTMace u
BOJIOKOH.

6-7. UtoroBast KoHTpoIbHAs paboTa 1Mo
temaM «Kucnopoaconepxamue
OPraHUYECKUE COCTUHEHUS,
«A30TCcoepKalme OpraHnyecKue
COCJIMHEHUS

8. O6o01IeHne 3HaHHH TI0 KYypCy
OpraHn4ecko xumuu. Oprannyeckas
XUMHUS, YEJIOBEK U MPUPOJa.




\ Peseps

IHosicHuTE/IbHAS 3alIUCKA
Hacrosmas nporpamma paspaborana Ha ocHoBe [IprMepHBIX mporpamm
OCHOBHOTO 00111eT0 00pa3oBaHus Mo XUuMuu (0a30BbI YPOBEHB),
COOTBETCTBYIOIUX (heepaTbHOMY KOMIIOHEHTY TOCY/IapCTBEHHOTO CTaHAapTa
oOmrero odopaszoBanus (0a30BbIi ypoBeHb).Mcnoib3oBaHa aBTOpcKasi mporpamMmma
CpeaHero o0mero o0pa3oBaHus IO XUMHHU I 0230BOTO M3YYeHHS XUMHUH B X
kiacce no yaeonuky I'.E. Pynsutuca, ®@.I'. denpnamana.
[Iporpamma paccuntana Ha 68 4acoB .
W3yveHne XuMHH B CTapliei mKkoye Ha 6a30BOM ypOBHE HAINPaBJICHO HA
JTOCTH)KCHHE CIICIYIONINX HeJIei:
e OCBOeHHE 3HAHMIi O XUMHYECKON COCTaBIISIIOIICH eCTECTBEHHOHAYYHOM
KapTHHBI MUPA, BAKHEUIITUX XUMHUECKUX IMOHSATUH, 3aKOHAX U TCOPHSIX;
e OBJIaJIeHHE YMEHMSIMH IPUMEHSTh MOJIyUSHHbIC 3HAHUS I OObSICHEHUS
pa3HOOOpa3HbIX XUMUYECKHX SIBIIEHUN U CBOMCTB BEUIECTB, OLICHKU POJIH
XUMHU B Pa3BUTUN COBPEMEHHBIX TEXHOJIOTUN U MOJIYYSHUH HOBBIX
MaTepHaJIOB;

e Ppa3BUTHE [T03HABATEIILHBIX MHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN
B IIPOLIECCE CAMOCTOSITENIbHOTO MPUOOPETEHUSI XUMUYECKUX 3HAHUH C
UCIIOJIb30BAaHUEM PA3IMYHBIX HCTOYHUKOB WH(OPMAIIH, B TOM YHUCIIC

KOMITbIOTEPHBIX;

e BOCHHTAaHUE YOSKIEHHOCTH B TO3UTUBHOMN POJIM XUMHUHU B KU3HU
COBPEMEHHOI'0 00111€CTBa, HEOOXOIUMOCTH XUMHUUYECKHU TPAMOTHOTO
OTHOIICHHS K CBOEMY 37I0POBBIO M K OKPYXKAIOIIEH Cpelie;

o TMpPHMEHeHHe MOJYYEeHHbIX 3HAHUIH M YMeHUH /17151 6€3011acHOro
UCTIOJIb30BaHMs BEILIECTB U MAaTEpUAJIOB B OBITY, CEIbCKOM XO3sIIICTBE U Ha
IPOU3BOJICTBE, PEILICHUS IPAKTUYECKUX 3a/1a4 B IOBCEHEBHON KU3HHU,
OpeayNpeKIeHUs ABJICHUM, HAHOCAIIUX BpPE] 3J0POBbIO YEIOBEKA U
OKPY’KAIOIIEH Cpee.

JlaHHas porpaMma MmpeaycMaTpiuBacT (OPMUPOBAHUE Y yUAIIUXCS
o011ey4eOHbIX YMEHUN U HABBIKOB, YHUBEPCAIbHBIX CIIOCOOOB IEATEIBHOCTH U
KJIIOUEBBIX KOMIIETEHIII. B 3TOM HanpaBieHnu 3agayaMu Juist yaeOHOTO
npeaMeTa «XUMHUs» B CTapliel 1IKoJyie Ha 6a30BOM YPOBHE SIBIISIIOTCS: YMEHHE
CaMOCTOSITETbHO U MOTUBHPOBAHHO OPraHU30BBIBATH CBOIO MIO3HABATEIBHYIO
AESITeNbHOCTD (OT TOCTAHOBKY IEJIU J0 MOJIyYEHHUS U OLIEHKU Pe3ybTaTa);
OTIpe/ieTICHNE CYIIHOCTHBIX XapaKTePUCTHK N3y4aeMOro 00bEKTa; yMEHHE
pa3BepHYTO 0OOCHOBBIBATH CYKJEHUS, 1aBaTh ONPEAEICHHs, TPUBOIUTH
JI0Ka3aTeNbCTBA; OLICHNBAHNE U KOPPEKTUPOBKA CBOETO MOBEICHUS B




OKPYXKaIOIIEH CPEJIE; BBIITOTHEHHUE B MPAKTUYECKOW JIESITEILHOCTH U B
MTOBCEIHEBHOM KU3HU IKOJIOTUYECKUX TPEOOBAHUI; HCTI0JIH30BAHKE
MYJIBTUMEIUUHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJIOTUHM Jj1s1 00pabOTKH,
nepeayu, CucTeMaTu3aluu UHPopMaIuu, co3ilanre 06a3 JaHHBIX, IPE3CHTAIlUN
pEe3yIbTaTOB MO3HABATEIIBHON U IPAKTUUECKOU AEATEIBHOCTH.

B ocHOBY mporpaMmbl MOJ0KEH MPUHITUIT PA3BUBAIOIIETO O0yUECHHUS.
[Iporpamma onupaercst Ha MaTepual, U3y4eHHBIN B 8—9 Kilaccax, IOATOMY
HEKOTOPBIE TEMBI Kypca pacCMaTPUBAIOTCS IOBTOPHO, HO yKe Ha 00Jiee BHICOKOM
TEOPETHYECKOM ypoBHE. Takoi Mmoaxo/1 MO3BOJISET YIIyOIsiTh U pa3BUBATH
MOHATHE O BEIIECTBE U XUMUUYECKOM MPOLECCE, 3aKPEIUISITh PO ICHHBIN
Marepuas B aKTUBHOM MaMSITH y4alluXcs, a TAKKE€ COXPAHITh MPEEMCTBEHHOCTh B
nporecce 00y4eHusl.

Benyiias posib B packpbITUH coJepxkaHus Kypca xumuu 11 kiacca
MPUHAICKUT JIEKTPOHHOU TEOPUH, IEPUOJUUECKOMY 3aKOHY U CUCTEME
XUMUYECKUX 2JIEMEHTOB KaK HanOoJiee 00IUM HaydYHbIM OCHOBAM XHMHUH.

B nanHOoM Kypce cucteMaTusupyroTcs, 00001atoTes U yriayOostoTcs 3HaHUS

0 paHee U3YYCHHBIX TEOPUSIX U 3aKOHAX XUMUUYECKON HAYKH, XUMHUYECKUX
npolieccax v Mponu3BOACTBAX.

[Iporpamma oOecrieunBaeT CO3HATEIHLHOE YCBOCHUE YUATUMUCS
BOKHEUIIINX XUMUUYECKUX 3aKOHOB, TEOPUN U MOHITHI; HOpMUPYET
Ipe/ICTaBIIEHUE O POJIM XUMUU B Pa3BUTHH PA3HOOOPA3HBIX OTpaciei
IPOU3BOJCTBA; 3HAKOMUT C BEILIECTBAMU, OKPYKaIOIUMHU desioBeka. [Ipu aTom
OCHOBHO€ BHUMAaHUE YAEISIETCS CYIIHOCTH XUMHYECKUX PEAKIINI U METOAAM UX
OCYIIECTBIJICHHUSI, & TAKXKE CIIOCOOAM 3alTUThI OKPYKAIOIIEH Cpeibl.

[Iporpamma cocTaBi€eHa C€ YYETOM BEAYIIEH pOIM  XUMHUYECKOTO
skcnepumeHnTa. lIpenycMarpuBaroTcs BCE BHIBI  IIKOJBHOTO  XUMHUYECKOIO
HKCIIEPUMEHTA — JEMOHCTPAIINH, JAO0OPATOPHBIE OIBITHI U MTPAKTUUYECKHUE PAOOTHI.
PaGouas mporpamma mo XUMUHU peanusyercs uyepe3 (HOpMHUPOBAHUE y yHAIUXCS
001Iey4eOHbIX YMEHUH M HABBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JCATEIBLHOCTH H
KJIFOUEBBIX KOMIIETCHIIMM 3a CYET HCMOJb30BAHUS TEXHOJIOTMH KOJUIEKTUBHOIO
oOydYeHHsI, OMOPHBIX KOHCTIEKTOB, JAUIAKTHYECKUX MATEPUATIOB, M MPUMEHCHHUS
TEXHOJIOTUHU TPadUIECKOTO MPeACcTaBICHUS HHOPMAIIMK TIPH CTPYKTYPUPOBAHUU
3HAHUM.

B umenom kypc 103BONSET pa3BUTh MPEACTABICHUS yYallUXCa O
MO3HABAEMOCTH MHpA, €IWHCTBE >KUBOW M HEXKUBOW TPHUPOABI, CPOPMUPOBATH
3HAHHUSI O BAXXHEWIIMX ACHEKTaX COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI
MHpa, YMEHHUSA, BOCTPEOOBAHHBIE B IMIOBCEIHEBHOM JKU3HU U TMO3BOJSIONINE
OpPUEHTUPOBATHCS B OKPY’KAIOIIEM MHUPE, BOCITUTATh YEJIOBEKA, OCO3HAIOMIETO ceOs
YaCThIO MPUPOIBI.

Peanuzanus naHHO#M TIpOrpaMMBbl B IIpoliecce 00yUeHUs TO3BOTUT

Y4alIMMCsl YCBOUTH KIIFOUEBBIE XUMUYECKHNE KOMIIETEHIIMHU U MTOHATH POJIb XUMUH
Cpeau Ipyrux HayK O MPUPOJAE, 3HAUEHUE €€ JJIsl YETOBEUECTBaA.

[Iporpamma mpepnaraercst mjis pabOThl MO HOBBIM Y4YEOHMKAM XHUMHU
aBropoB I'.E. Pymsutnca u @.I'. ®enpamana, npomenmum dkcreptusy PAH u
PAO u Bomemmum B DenepanbHblii NepeyeHb YYEOHUKOB, PEKOMEH]IOBAHHBIX




MunuctepcTBoM 00pa3oBanus U Hayku P® K MCHOIb30BaHUIO B 00pa30BaTEIbHOM
npoiiecce B 001eo0pa3oBaTebHbBIX yupexkaeHusx Ha 2016 — 2017 yueOHblii ro.
OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPE/IMETA

1. O0mas xapakTepucTHKa y4eOHOI0 peaAMeTa, ero MecTo B cHCTeMe
HaYK.

IIpenmer «XuMH» BXOJIUT B 00pa3oBaTeNbHYIO 00JacThb
«EcTecTBO3HaHUEY.

[IkoNBHBIN KypC XUMUU - OJIMH U3 OCHOBHBIX KOMITOHEHTOB €CTECTBEHHO -
Hay4HOro oOpa3oBaHus. OH BHOCHT CYIIECTBEHHBIM BKJIaJ B pEIICHHE 3a1ad
oOmero obpaszoBanusi, obOecrieunBas (pOPMUPOBAHHE Yy YYAIIUXCS €CTECTBEHHO -
Hay4YHOH KapTUHBI MHUpPA, pa3BUTHE WX HWHTEIICKTYalbHBIX, TBOPYECKUX
CHIOCOOHOCTEH, NPUBUTHE IICHHOCTHBIX OPHEHTAlMW, IMOATOTOBKY K JKHU3HHU B
YCIOBHSIX COBPEMEHHOTO oOmiecTBa. PyKOBOACTBYsCH OOIMMMHU MEISIMH |
3aJja4aMH [IKOJIbI, U3YYeHNE XMMHH BHOCUT CBOW BKJIaJ B OOOralieHue 3HaHUUH
y4aluxcs, B X YMCTBEHHOE Pa3BUTHE, B IOJUTEXHUIECKYIO TIOJTOTOBKY K TPY1Y,
BBIPAOOTKY JKU3HEHHBIX MO3HUIMA. XUMUS HE TOJIBKO MO3HAET 3aKOHBI MPUPOIBI U
TEM CaMbIM, HapsAy C JAPYTUMH Haykamu, oObscHseTr Mup. OHa BOOpYKaeT
YellOBeKa 3HAHUSMHU ISl €r0 IMPOW3BOJCTBEHHOW ICSATENLHOCTH, TO3BOJSET B
IPOMBILIUIEHHBIX MaclITabax OCYIIECTBISATh XMMHMUYECKHE IIPOIECCHl B LEIX
IOJYyYeHHUs] HYKHBIX BEIECTB M MaTepuasnoB. be3 packpelTus 3TOH BTOpON,
JIEMCTBEHHON CTOPOHBI XHWMHUH, HE MOTYT OBIThb TPaBWIBHO BOCHPUHSATEHI
OCHOBBl ~ COBPEMEHHON HayKH. VYSACHEHHE POJIM XUMUM KaK OJHOW U3
OPOM3BOJMUTEIbHBIX CHWJI  OOIIECTBAa, KaK BaXXHOro (pakropa HAy4dHO —
TEXHUYECKOT0 MpOorpecca BHOCUT 3HAUMUTEIbHBIM BKIAJ B HKOHOMHUYECKYIO U
HOJUTEXHUYECKYIO MOATOTOBKY yUaIlUXCS.

2. OCHOBHbBIE 0COOEHHOCTH Padoyeil MPOrpaMMbl.

PaGouas mporpamma paccuntana Ha 68 y4eOHBIX YacOB B COOTBETCTBHH C
KaJICHJapHBIM O0a3MCHBIM Y4E€OHBIM TUTAHOM, TMpeaycMaTpuBaronuM 34 y4eOHBIX
uHegemu B 2016/2017 yuebnom roxy mns 11 kmacca:

o Jl1a UTOroBOrO MOBTOPEHHS] W YCHEUIHOM MOATOTOBKM K 3K3aMEHYy IO
XUMUHU, OpPraHU3yeTCs IMOBTOPEHHUE BCEX TEM, HM3YUYECHHBIX Ha CTapuieu
CTYIICHH.

o [IpuMeHeHHE NEKIMOHHO-CEMHUHAPCKOTO METOJa M MOJIYJIBHOTO OOydYeHUs
MO3BOJISIIOT YYUTENIO HM3JIOKUTh YUCOHBIH MaTepwal M BBICBOOOIUTH TEM
caMbIM BpeMst 11l Oonee 3 (PEeKTUBHOTO TIOBTOPEHUSI BOTIPOCOB TEOPUH H
pelieHrs 3ajad Ha TMOCIEAYIONIMX YpPOKax B TMpeAeiax OTBEIECHHOIO
yueOHOrO BpeMeHH. Takas ¢opMa opraHu3aluyd 3aHATAA TO3BOJISCT
YCWINTh MPAaKTHUUYECKYI0 U MPUKIAJHYI0 HAMpaBICHHOCTh MPENoJlaBaHusl,
aKTHBHEE MpUOOIIATh ydalmuxcs K paboTe ¢ y4eOHHMKOM U JApYrUMU
y4eOHBIMH MOCOOUSIMU, 00ECTIEYMB B pe3yJibTaTe 0oJiee BBICOKHI YPOBEHbD
MOATOTOBKH IIKOJILHUKOB MO XUMHHU




3. Ilesan u 3a1a4u yueOHOro Kypca.

N3ydenne xumuu B cTapiieil 1ikose Ha 0a30BOM YPOBHE HAIMPaBIICHO Ha
JNOCTVDKEHUE CIEAYIOLIUX LICICH:

O0CBOCHHE 3HAHUN O XUMHUYECKON COCTABIIAIOIICH €CTECTBEHHO-HAYYHON KapTHUHBI
MHPA, BAKHENIINX XUMAYECKUX ITOHATUAX, 3aKOHAX U TEOPUIX;

OBJIaJlcHHe YMEHUSIMM IIPUMEHATh TMOJIyYeHHbIE 3HAHUSA [UJII OOBSICHEHUS
pa3HoO0Opa3HbIX XMMHYECKUX SIBJICHUI U CBOWCTB BELIECTB, OLIEHKU POJIM XUMUHU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH U ITOJYYEHUU HOBBIX MATEPUAJIOB;

pa3BUTHe TI03HABATEIBbHBIX HWHTEPECOB W HHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH B
Opolecce  CaMOCTOATEIBLHOTO  NPUOOPETeHHMs]  XMMHUYECKMX  3HaHMA ¢
UCIIOJIb30BAaHUEM  PA3IMYHBIX MCTOYHUKOB HWHGMOpPMAlMUM, B TOM 4YHUCIE
KOMIIBIOTEPHBIX;

BOCIUTAHME YOS KICHHOCTH B TIO3UTUBHON POJIM XMMHUU B JKU3HU COBPEMEHHOTO
oOmIecTBa, HEOOXOAMMOCTH XUMHUYECKH TPaMOTHOTO OTHOIIEHHS K CBOEMY
310pPOBBIO U OKPYKAIOIIEH Cpele;

NpUMeHeHNe NMOJYYeHHbIX 3HAHNH M YMeHMi /1711 6€30MacHOr0 MCIOJIb30BaHUS
BEUIECTB M MATEpUAJIOB B OBITY, CEJIbCKOM XO3SIIICTBE M Ha MPOU3BOJCTBE,
pELIeHUs] TMPAKTUYECKUX 3a7ay B IIOBCEIHEBHOW JKU3HU, MPEAYNPEKICHUSA
SIBJIEHUM, HAHOCAILUX BPE 3J0POBbIO YEJIOBEKA U OKPYKAIOLLIEH Cpele.

4. Bba3oBble TPeOOBaHMS K NPENOJAABAHNIO Y4eOHOI0 Kypca, K
¢popmupoBanuio OYYH.

PaGouas mnporpamMma mnpemycmaTpuBaeT GOPMHUpPOBAHHE Y yYalIUXCS
001Iey4eOHbIX YMEHUH M HABBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JCATEIHLHOCTH H
KITIOYEBBIX KOMIMETEHIMH. B 3TOM HampaBieHuu npuopumemamu Jyisi y4eOHOTO
npenMera « XuMus» B CTapiiei MKoyie Ha 0a30BOM yPOBHE SIBIISFOTCS:

-yMEHHE  CaMOCTOSITEIbHO UM  MOTHBHUPOBAHHO  OPraHM30BBIBATH  CBOIO
MO3HABATEIBHYIO JEATEIBHOCTh (OT MOCTAHOBKHU LIETH 1O TMOJYYEHUS U OLICHKH
pe3yibTaTa);

-ACTIOTb30BAaHUE  JJIEMEHTOB  MPUYMHHO-CIEJICTBEHHOTO U CTPYKTYpHO-
(GYHKITMOHAIBHOTO aHAJN3a;

-ompeieNieHue CYITHOCTHBIX XapaKTePUCTUK U3yIaeMOro 00bEKTa;

-yMEHHE Pa3BepHYTO 0OOCHOBHIBATH CYKJICHHS, 1aBaTh OMpPENEICHUs, TPUBOIUTD
JI0Ka3aTeIbCTBA;

-OIIEHUBAHUE W KOPPEKTHUPOBKA CBOETO TIOBEJCHUS B OKPYXKAIOMIEH Cperne,
BHITIOJTHEHWE B TIPAKTUYECKOM JEATETRHOCTH W B TIOBCEAHEBHOM IKWU3HU
AKOJIOTUYECKUX TPeOOBaHUIA;

-ACTIOTb30BaHNUE MYJIBTUMEANINHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTHH IS
o0paboTKH, Tepemadd, CUCTeMaTH3aluu WHGOpMAIHK, CO3[MaHus 0a3 JTaHHBIX,
MPE3EHTAIIMU PE3YJIBTaTOB MMO3HABATEIIEHON U IPAKTUYECKON eI TeTLHOCTH.

5. MeTozmquKne PEKOMEHAANUH U TEXHOJOIHYEeCKHE MOAXO0ADbI .




B xome mpenopaBaHus XMMHMM B CTaplIei IIKOJIE B LEJAX pealnd3aluu
JUYHOCTHO-OPUEHTUPOBAHHOIO MOAXOJAa B OOYYEHMM YyYallMXCAd ILIKOJbI-
MHTEpPHATA  MCIOIB3YIOTCA  CIEAYIIIHe  00pa30BaTeNbHbIE  TEXHOJOTHM:
310poBhecOeperaroiue, MOAYJbHO-0JI0UHEIE, uH(OpMaIOHHO-
KOMMYHHUKAIIMOHHBIC, TECTOBBIC, YpOBHEBOM nauddepeHnranumu, TpynmnoBon
JEeSTENbHOCTH, OPraHU3alUd CAaMOCTOSITENIbHON pabOThl, UCCIEA0BATEIbCKHE.

JUist  AoCTUXKEHUs TOCTaBIEHHBIX 00pa30BATENbHBIX, BOCHHUTATEIbHBIX M
pPa3BHUBAIOLIUX II€JIEW UCTIONB3YIOTCA MeTOAbl 00YUEHUSI. CI08eCHble, HARISIOHbIE,
npakmuyeckue; NOUCKO8ble; UCCIe008amenbCeKue; penpooyKmueHble.

A Takxe HUCTONb3YIOTCA pa3iinyHbie (POPMbI 00yUeHUs : JICKIHs, CEMUHAp-
npaktuky™m, WKT-npe3eHtanusi, XUMUYECKUN JTUKTAHT, Pa3IU4YHbBIC BHUJIbI
CaMOCTOSTEIbHBIX PaboT, TECT, 3aUerT.

B 65104HO-MOTy TbHOM TEXHOIOTHH TPUOPUTETHBIMHU SIBISIOTCS (DOPMBI:

VYpok — nekyus. B TeueHne NByX 4acOB M3JIAraeTcsi BECh TEOPETUUYECKUI
matepuan Tembl. Ha ocHoBe (poHTanbHON Oeceabl € KiIaccom, MpHUBJICUEHUE
yUYalIuxcsi K 00ObSICHEHUIO YUUTENb BBISICHSIET, KaK YCBAaWBAIOTCSI BONPOCHI TEOPHH.
Hoctxenuto 6onee 3PHEKTUBHOTO KOHEYHOTO pe3yjbTaTa CIIOCOOCTBYIOT,
AJIEMEHTHI TIEPBUYHOIO KOHTPOJIS (HampuMep, OTBEThl HAa BOMPOCHI, JUKTAHTHI,
TecThl W T.1.) Ha 3TuX Xe ypokax paccMaTpHUBAIOTCS Ciy4daud NPUMEHEHUS
BOMPOCOB TEOPUHM K BBIMOJHEHUIO HECIOXKHBIX 3aaHuil. OOpaslbl pelieHui
MOKAa3bIBAET YYUTENb WM Haubosee MOJITOTOBICHHBIM YYUTENEM Yy4alluiics.
VYyamuecs npu ’TOM KOHCTIEKTUPYIOT JIEKIIHIO.

Vpok - npaxkmuxym. OCHOBHas 3ajlaya ypOKOB MPAKTHUYECKUX 3aHATUN
3aKJIIOYAETCs] B 3aKpeIUICHUWH U YIIyOJIGHHMH TEOPETUYECKOro Marepuaia
U3JI0’)KEHHOTO Ha Jekuuu. Ha ocHOBe ompoca ydamuxcsi 1 TOBTOPEHHUS BOIIPOCOB
TEOPUU HAa HECKOJIbKUX ypOKax YUYHTENb IOOMBAETCS TOTO, YTOOBI BCE ydalluecs
YCBOWJIM OCHOBHBIE BOIPOCHl TEOPUM HA YPOBHE MPOTPAMMHBIX TpeOOBaHUH.
3neck ke ocymecTBisercs auddepeHnupoBaHHas padoTa ¢ y4eTOM HMHTepeca
K@XXJOT0 YYCHHKA, BhIPA0ATHIBAIOTCS YMEHUS M HaBBIKM COCTABIICHHUS OCHOBHBIX
TUNIOB XUMHUYECKUX YPABHEHUW M PEIICHUS THUIOBBIX XUMHUYECKUX 3aj1ad.
OOCyXaaroTcs HECKOJBbKO MAaTeMaTHUYEeCKUX BapHAHTOB PEHICHUS OMOPHBIX
(kTF0YEBBIX) 337124, UX OPOPMIICHUE.

Ucnonb3ys IUTaKTUYECKUAN MaTepuall u Ipyrue nocoOwus,
MIPOBOJIUTCSL CAMOCMOAMENbHASL paboma obyuarouezo xapaxmepa ¢
MOCJIEAYIOIIUM  OOCYKIEHUEM pe3yJIbTaTOB Ha 3TOM JKE€ YpPOKE, BeIeTcs
WCIIPaBJIEHHE OLINOOK.

Vpok — sauem. Ilpu mpoBeqeHHM 3ayeTa, BOMPOCHl TEOPUU K 3a4eTy M
MpaKTUYECKUE 3aJlaHUsI M3BECTHBI y4allleMyCsl 3apaHee HE MEHee, YeM 3a TpH
HEJIeTI 10 HEero. Yualluecs MOoJy4dalT WUHAMBUAYAIbHBIE 3aJaHusl o Teme. s
MOJIYYEHHUS TOJOXKHUTEIIbHOM OLEHKH, y4JallleMycCs HaJ0 3HaTh BOMPOCHI TEOPHUU
(3amucath HyXHbIE (HOPMYJbI, IOHUMATh UX CMBICI, PaccKa3zaThb O COJEpP>KaHUU
BOIIPOCA).

Oco0eHHOCTH OPTONEAUYECKOr0 PEKMMA IIKOJIbI-MHTEepHATA JJIsi OOJIbHBIX
CKOJIMO30M YYalIUXCsl YYUTHIBAIOTCS B BBHIOOpE MPUEMOB O0Y4YEeHHA HA YPOKaX:




MpPOBEJCHNE B TEYEHUE ypoka 2-3 (PU3KYIBTMUHYTOK, COOJIIOJCHUE PEKUMa
KOHTPOJISI HAJl OCAaHKOW YUYeHUKA MPpU padoTe 32 y4eOHBIM CTOJIOM.

B kauectBe MeTOAMYECKONW U MH(POPMALIMOHHON MOAAEPKKHU UCIIOIb3YIOTCS
MHTEPAKTUBHBIE HarJsIAHBIE MOcoOus, pecypchl MHTepHera, (QoHI HUPPOBBIX
oOpazoBatenbHbiX pecypcoB (IIOP) Ilentpa mnoBbimieHUS KBaluPUKALUU U
MH(OPMAIMOHHO-METOIUYECKOH paboThl T. MarHuroropcka W IMIKOJbHOMN
MEINATEKH.

ChopmupoBannsie 'y yuanmuxcs 3YH u OYVVYH B pesynbrare 00yueHus
xumud B 10-11 knaccax Te€CHO CBA3aHBI CO CIEAYIONMMU IPEIMETAMU:

MAaTeMATHKA: CBA3b MEXIYy BEIMYMHAMU MacChbl M YHUCIOM MOJIEH
BEILIECTBA, MEXAY KOJIMYECTBOM BEILIECTBA U TEIJIOBON YHEPrUEH, BbIICIUBIICHUCS
WU TOTJOTUBIIEHCS B PE3ylbTaT€ XUMHUYECKOTO B3aUMOJCUCTBHS, BBIPAXKACTCA
OpsIMOM  MPONMOPUMOHAIBHOM ~ 3aBUCUMOCTBIO y = k*x. OObpatHas
POMOPIIMOHATILHOCT y=K/X BBIpa)XKaeT CBsI3b MEXIYy Maccod pacTBOpa M €ro
KOHIIEHTpAaIMel npu pa30aBieHUU WM yriapuBaHuu pactBopa. Hanbonee yacto Ha
ypOKax XUMHH MPOU3BOAATCA PACUETHI C MCIOJIB30BAHUEM IMOHSITUU «IIPOLIEHTY,
«IIPOTOPLUS», KYPABHEHUE.

unpopmatuka m UKT: nHaBeiku ucnonw3zoBanus [[OPoB (BupryanbHbIe
1a00paToOpuu, MIEKTPOHHBIC YUSOHUKH, IHIIUKIIONEIUU, CIIPABOYHUKHN), PAOOTHI B
NuTtepHere mpu co3gaHUM Tpe3eHTAIMd M HamucaHus pedepaToB M HAy4HO-
UCCJIeI0BATEIbCKUX PAOOT.

OmoJsiorusi: 3HaHUE OWOJIOTMYECKOM POM XMMHYECKUX JIEMEHTOB (MHUKpO-
U MaKpORJIEMEHTOB) U MX COCAMHEHHI B pa3IMYHBIX OMOJIOTMYECKUX Ipolieccax
(reneTrka, MeTabOIU3M H T.1I.).

¢pu3uka: 3HaHHE OOMIMX OOBEKTOB HM3YyUEHHMs, TaKMX KaK BELIECTBO, €ro
CTPOCHHE M CBOICTBA Ha MHKPO- M MAaKpOYpPOBHSX OpraHu3aluH. 3HaHUS
¢u3nUecknx 3aKOHOB COXPAaHEHHsS (MacChl, 3apsAna, HHEPruu) M TMPUHIIHUIIA
MUHHMYMa TOTEHIMAIbHON DHEPrUM  HCHOJIB3YIOTCA  JJI1  COCTaBJICHUS
MOJICKYJISIPHBIX U1 MOHHBIX YPABHEHHUM PEAKIIMN, TEPMOXUMHUYECKUX YPABHCHHUM.

MECTO KYPCA XUMHUHU B YYHEGHOM IIVIAHE

B y4yebnoM mnane Ha m3ydeHue xumud B 11 kimacce oTBoauTCa 2 ydeOHBIX
gaca B HEJIel0); Bcero 68 yueOHBIX 3aHATHI.

Pacnpenenenne BpeMeHM NO Te€MaM MPOTPaMMbl JaHO OPUEHTHPOBOYHO.
Yuurenbs MOXKET U3MEHSTh €70 B MPeAeiax roJJ0BOM CyMMbI 4acoB. Pacnipenenenue
4acoB MO TeMaM Oa3upyeTcsi Ha OCHOBE aBTOpckoil mporpammbl  H.H.
["apei(ABTOpCcKast mporpamma: Xumusi. Paboune nmporpammel. [Ipenmernas nuHus
yueOnukoB I'. E. Pymsutuca, ®@. I'. ®enpamana. 10 — 11 xmaccst / H. H. T'apa. —
2-¢ u3a., non. — M. : [IpocBemenue, 2016.).

Takum oOpazom, B 11 kjacce mporpamma paccuuTaHa Ha 68 4dacoB, u3
pacdera - 2 y4eOHBIX Yaca B HEACINI0, U3 HUX: IS MPOBEACHUS KOHTPOIBHBIX - 5
9acoB, MpakTUIeCKuX padboT - 10 gacos, 1a00pPaTOPHBIX OMBITOB — 0.

Pabouyas nmporpaMma opueHTUpPOBAaHA HA YUEOHUK:

Pyosumuc I.E., ®envoman @.I. Xumua. Ocnoevt oowei xumuu. 11
knacc. Mockea, Ilpoceewenue, 2016 2.




TPEBOBAHUS K YPOBHIO IIOAI'OTOBKH
OBYYAIOIIUXCA HA CTYIIEHU CPEJHEI'O (ITOJIHOI'O)
OBPA30OBAHUSA

B pesynbrare uzydeHusi xumMmuu Ha 6a30BOM YpPOBHE YUEHUK JTOJKEH

3namov/nonumama:

- aviCHellue XumuiyecKkue HOHAmMUA. BEUIECTBO, XMMHUYECKUN HJIEMEHT,
aToOM, MOJIEKyJla, OTHOCUTEIIbHbIE aTOMHAs W MOJEKYJspHAasT MacChl, HOH,
aJUIOTPOIUs,  WU30TOMbI,  XUMHYECKas  CBA3b,  DIJIEKTPOOTPHUIATEIBHOCTb,
BaJICHTHOCTb, CTENEHb OKHUCJIECHHUS, MOJIb, MOJIIpPHAs Macca, MOJISIPHBIA O0BEM,
BEILIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI, pACTBOPBI, SJICKTPOJIUT
U HEDJIEKTPOJIUT,  JJIEKTPOJUTHYECKAsT  JUCCOLMALMS,  OKHUCIUTEIb U
BOCCTAHOBUTEJIb, OKHCJIEHHE U BOCCTaHOBJIEHWE, TEIUIOBOM d(PdekT peakiuwy,
CKOpPOCTh XMMUUYECKOW pEaKIIMU, KaTaanu3, XUMMUUYECKOE PABHOBECHUE, YIIIEPOJIHBIN
ckelneT, PyHKIMOHAIbHAS TPYMIa, H30MEpHs, TOMOJIOTHUS;

- OCHOBHbBlE 3AKOHbl XUMUU. COXPAHCHUS MaCChl BEIIECTB, MOCTOSHCTBA
COCTaBa, NEPUOJUYECKUIN 3aKOH;

- OCHOGHbBlE MEOPpUU XUMUU. XUMUYECKOW CBSI3U, BJIEKTPOJIUTHYECKOU
JMCCOLIMAIIN, CTPOCHUSI OPraHUYECKUX COCIMHEHUI;

- aXiCHellue 6euyecmea U Mamepuaibl. OCHOBHbIE METalUlbl U CILIABHI;
CepHasi, COJIsiHasl, aQ30THAsI U YKCYCHAasi KUCJIOTHI; IET0YH, aMMHUAK, MUHEPAIbHBIE
ynoOpeHus, MeTaH, TWICH, alleTUeH, OCH30JI, 3TaHOJ, XUPBI, MbLJa, TJIFOKO3a,
caxapo3a, KpaxMmal, KJeT4aTKa, O€JIKH, HCKYCCTBEHHBbIE U CHHTCTHUYCCKUE
BOJIOKHA, Kay4yKH, TJIaCTMACCHI;

ymemo:

- HA3bl6amMb V3yUYCHHBIE BEIIECTBA 110 «TPUBUAIBLHOW WIIM MEKIYHAPOIHOU
HOMEHKJIATYPE;

- onpeoeyiams: BAJICHTHOCTh U CTENICHb OKUCJICHUS] XUMUUYECKUX DJIEMEHTOB,
TUI XUMMHUYECKOW CBSI3M B COCIMHEHUAX, 3apsij UOHA, XapaKTep CPeIbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHECHUH, OKHUCIUTEIb W BOCCTAHOBUTEIIb,
MPUHAJICKHOCTD BEIIECTB K PA3JIMYHBIM KJIaCCaM OPraHUYE€CKUX COCIMHEHMUI;

- XapaKkmepu306amy. >JIEMEHTBHl MajblX IEPUOJOB IO HUX IMOJIOKECHUIO B
nepuoanueckoir cucreme J[.M. MennaeneeBa; oOImMe XHUMHYECKHE CBOWCTBA
METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIAaCCOB HEOPTraHMYECKUX WU OPraHUYECKUX
COCOMHECHUMN; CTPOCHHE M XHMHUYECKHE CBOMCTBA M3YYEHHBIX OPraHUYECKUX
COCJIMHECHMI;

- 00bACHAmMb: 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTaBA M CTPOCHMUS;
NpUpPOAY XUMHUYECKOW CBA3M (MOHHOM, KOBAJCHTHOM, METAJUIMYECKOMN),
3aBUCUMOCTh CKOPOCTHM XUMHUYECKOW PEaKUUH U TOJOKEHHUS XUMHUYECKOTO
paBHOBECHS OT Pa3IUYHBIX (PaKTOPOB:

- 6bINONHAMb XUMUUYECKAN SKCIIEPUMEHT MO PACIO3HABAHHMIO BAXKHEUIIINX
HEOPraHUYECKHUX U OPraHUYECKUX BEIIECTB;

- HNpP08OOUmMb CAMOCTOSITEIIbHBI TMOUCK XUMHYECKOW uHMOpMaUuu ¢
UCIIOJIb30BAaHUEM  PA3IMYHBIX HCTOUYHHUKOB (HAYYHO-TIOMYJISIPHBIX — HM3JAHUM,
KOMIIBIOTEPHBIX ~ 0a3  JaHHbIX, pecypcoB  HWHTepHeTa);  UCIOIB30BaTh




KOMIIBIOTEPHBIE TEXHOJIOTUM JJisi  00paboTKM MW TMepeladyd XUMUYECKOU
MH(pOpMAaIK U €€ MPEICTaBICHMS B pa3IMYHbIX (popmax;

UCHOIb306aMb NPUOOpemeHHble 3HAHUA U YMEHUA 6 NPAKMU4ecKou
0esamenbHOCmu U NO6CEOHEBHOU HCUSHU OJIA:

- OOBSCHEHUSI XUMUYECKUX SIBICHUU, POUCXOISIINX B MPUPOJIe, OBITY U Ha
MPOU3BOJCTBE;

- ONpENECNCHHUS] BO3MOXXHOCTH MNPOTEKAHUSA XUMHUUYECKUX MPEBPAIICHUNA B
PA3IMYHBIX YCIOBUSX U OLEHKU UX MOCIIEICTBU;

- BKOJIOTUYECKH T'PAaMOTHOTO MOBEACHUS B OKPYKAIOLIEH CPEJIE;

- OLICHKM BIIUSIHUS XUMHUYECKOT'O 3arps3HEHUs OKpPYXKAlolIell cpeabl Ha
OpraHu3M 4YeJOBeKa U JPYTHUE KUBbIC OPraHU3MBbI;

- Oe3omacHoro oOpalieHusi ¢ TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMU,
71a00paTOPHBIM 000PYAOBAHUEM;

- TPUTOTOBJIEHUS] PACTBOPOB 3aJaHHOW KOHIICGHTpAallMM B OBITY M Ha
MIPOU3BOJICTBE;

- KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XHMHUYECKOW uH(MOpMaIuH,
MOCTYINAIOUIEH U3 Pa3HBIX UCTOYHUKOB.

COJEPKAHUE TEM YUEBHOI'O KYPCA

Tema 1. BaxkHeiinmue xXuMHYecKHe MOHATHA U 3aKOHBI (8 4acoB)

Atom. Xumudeckuit aneMeHT. M3otonsl. [IpocThie U C10KHBIE BEIIECTBA.

3aKOH COXpaHEHHUsI MACChl BEIIECTB, 3aKOH COXPaHCHUS U TPEBpAILCHUS
SHEPrUU TMPU XHMHUYECKUX pEaKIUsAX, 3aKOH IOCTOAHCTBA cocTaBa. BelecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHUSI.

AToMHBIE opOuTamu, s-, p-, d-, f-amexTponbl. OCOOEHHOCTH pa3MeENIECHUS
AJIEKTPOHOB TI0 OpOHMTAIsIM B aToMax MajJblX W OOJIBIIMX TEPUOOB.
DHEPreTUYeckKue YpoOBHHU, TMOAYpOBHU. CBs3b IEPUOJUYECKOIO 3aKOHA U
NEPUONYECKON CUCTEMBbl XMMUUYECKUX 3JIEMEHTOB C TEOPUEH CTPOCHHUS aTOMOB.
KopoTkuii u 1uHHBIN BapuaHTHl Ta0IUIBl XUMHUYECKUX dJIeMEHTOB. [looxenne B
NEPUONYECKON CHUCTEME XHUMMYECKMX DJIEMEHTOB BOJOpPOJA, JIAHTAaHOWOB,
AKTUHOWJIOB M UCKYCCTBEHHO IMOJYYEHHBIX JIEMEHTOB.

BaneHTHOCT, W BaJEHTHBIE BO3MOXXHOCTHM aToMoOB. llepmoguueckoe
W3MEHECHUE BAJICHTHOCTH U Pa3MEPOB aTOMOB.

Pacuernble 3agauyu. BerunciaeHue wmaccel, oObeMa WM KOJIMYECTBA
BEIIIECTBA 0 M3BECTHOM Macce, 00beMy WM KOJMYECTBY BEIIECTBA OJHOIO W3
BCTYITMBIINX B PEAKIIMIO UJIW MOJYUYUBIIUXCS B PE3YJIbTATE pPEAKIMU BEIIECTB.

Tema 2. CTpoenne BemecTBa (7 4acoB)

XuMHU4ecKas CBs3b. Buabpl M1 MeXaHW3MBI 00pa30BaHUS XHMHUYCCKOW CBSI3H.
HNonnass cBs3p. Katmonsl u  aHwoHbl. KoBajeHTHass HENOJSIpHAs —CBS3b.
KoBaneHTHass mossipHasi CBS3b. DJNEKTPOOTPHUIATEIHHOCTh. CTENEeHb OKHCIICHUS.
Meramumueckas cBs3b. Bomopoanas cBa3b. [I[pocTpaHCTBEHHOE CTPOEHHUE MOJIEKYJT
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB.

Tumbl KpUCTAJUIMYECKMX PENIETOK MW CBOWCTBA BemecTB. [IpuunHb
MHOT000pa3us BEIIECTB: H30MEPHS, TOMOJIOTHS, aJTTIOTPOIHS, U30TOTHS.




JdemoncTtpanum. Mojiennn  HMOHHBIX,  aTOMHBIX,  MOJEKYJSPHBIX U
METAJUTMYECKUX KpUCTAUTMYecKuX pemetok. Dhdext Tunaans. Moaenn Moiekymn
M30MEPOB, FTOMOJIOTOB.

PacueTHble 3agaun. Berunciaenue mMacchl (KOJIMYECTBA BEIIECTBa, 00beMa)
IIPOAYKTAa PEAKLMH, €CIU Ui €ro IIOJNYy4YEeHHUs IaH pacTBOP C OIPEACICHHOU
MAaCCOBOM JI0JIEH UCXOJHOI'O BEILIECTBA.

Tema 3. Xumnueckue peakuuu (7 4acoB)

Knaccudukanus XuMruuecKux peakuuid B HEOPraHUYECKOM 1 OpraHu4ecKon
XUMUHU.

CKOpOCTh peaklMM, €€ 3aBUCUMOCTb OT pa3iW4HbIX (PaKTOpPOB. 3aKOH
NEUCTBYIOIIMX Macc. OHeprus axkTuBaumu. Kartanuz U  KaTamm3aTopsl.
O6patuMocTh peakiuil. XuMuueckoe paBHoBecue. CMelleHUEe paBHOBECUS O]
neictBueM paznuuHbix (axtopoB. [Ipunnun Jlelllatenwe. [IpousBoacTBo cepHoi
KHACJIOTBI KOHTAKTHBIM CIIOCOOOM.

JemoHcTpanmun. 3aBUCUMOCTh CKOPOCTH pEaKIMU OT KOHLIEHTpaluu U
TeMmnepaTypsl. PasznokeHue nepokcuja BOAOpPOJa B MPUCYTCTBUU KaTalnU3aTopa.
OnpeneneHue cpesibl pacTBOpPa ¢ MOMOIIBI0 YHUBEPCAIBLHOTO UHAUKATOPA.

JlabopaTopHble onbIThL. [[poBeieHre peakuuii HMOHHOTO OOMEHa s
XapaKTEPUCTUKU CBOWCTB AJIEKTPOJIUTOB.

IIpakTnueckas padora. Biausaue pasnuuHbeix (HAKTOPOB Ha CKOPOCTH
XUMUYECKOU pEeaKIUu.

Pacuyernsble 3amaun. Berunciienne macchl (KOJMYECTBA BelllecTBa, 00beMa)
OPOJYKTa PEaKIUHU, €CIM HM3BECTHA Macca HCXOJHOrO BEIIECTBA, COAEPIKAILIETO
ONPEICIICHHYIO JOII0 TPUMECEH.

Tema 4.PactBopsl (7 4acoB)

Hucnepcubie cuctembl. Mctuaable pactBopbl. CrocoObl  BhIpaXKEHUS
KOHLIEHTPALlMK PACTBOPOB: MAaccoBasl J0JiI PaCTBOPEHHOrO BEUIECTBA, MOJIAPHAs
KoHUeHTpauus. Komnouaaeie pacTBOpHL. 30J1H, TEIN.

DIIEKTPOTUTHYECKAS JIUCCOLNALIHS. CuiibHBIC 151 ciabbie
ANEKTPONIUTHL. Kuciomuo-ocHosnvie 63aumooeticmeus 6 pacmeopax. Cpena
BOJHBIX PACTBOPOB: KHCIIas, HEWUTpaibHas, Iielo4yHas. Mounoe npousgedenue
600b1. Bonopoauslii nokaszatens (pH) pactBopa.

T'uoponuz opeanuueckux u Heop2anuyecKux coeOuHeHul.

IIpakTuueckas padora. [IpurotoBieHue pacTBopa ¢ 3aJaHHON MOJSPHOMN
KOHIIEHTpalUen

Tema 5.9nekTpoxumMuvecKue peakiun (5 4acos)

XUMHUYECKHEe HCTOYHUKM TOKa. Psa  cTaHAapTHBIX  DJIEKTPOJHBIX
MOTEHIMANIOB. JJEKTPOJIU3 PACTBOPOB M paciuiaBoB. [lowamue o Koppo3uu
memannos. Cnocobwl 3auumsl Om KOPpO3UU.

Tema 6. Metasbl (12 yacos)

[TonoxeHne MeTayioB B NEPUOANYECKON CHUCTEME XMMHUYECKUX JJIEMEHTOB.
OO0uue cBOMCTBA METAIOB. DJIEKTPOXUMHUYECKUU Psifi HANPSHKEHUNW METaJJIOB.
OO6urue crnocoObl MOTYyYEHUS METAIIIOB.




O0630p METaIOB MNIABHBIX NOArpynn (A-rpyIi) NEpHUOJUYECKON CHUCTEMBbI
XUMHUYECKUX DJIEMEHTOB.

O0630p MeTaioB riaaBHbIX noArpynn (b-rpynmn) nepuoanvecKoi CHCTEMBbI
XAMUYECKHUX JIEMEHTOB (MEJlb, IIUHK, MUMAH, XPOM, HCele30, HUKelb, NIAMUHA).

CmutaBel METAIIOB.

Okcuabl U THAPOKCUIBI METAJIIOB.

JeMmoncTpanuu. O3HaKOMJIEHHE C 00pa3laMu METAJJIOB U UX COEAMHEHHM.
B3aumopenictBue IIEIOYHBIX U IIEJIOYHO3EMEIBHBIX METAUIOB C  BOJOM.
B3anmopelictBue MeIu ¢ KUCIOPOAOM M CEpOM. DIEKTPOJIU3 pacTBOpa XJIOpUAa
meau (II). OnbIThl O KOPPO3UK METAJUIOB U 3aIIUTE OT HEe.

JlabopaTopHble onbIThbl.B3auMoaelicTBUE IMHKA M KEJI€3a C PacCTBOPAMH
KUCJIOT U 1IejoYed. 3HaKOMCTBO € o0Opa3liaMi METAJJIOB U UX pyaamu (pabota ¢
KOJIICKITUSIMHU ).

Pacuernsble 3aga4yu.PacyeTsl 10 XMMHYECKMM YpPaBHEHUSAM, CBSI3aHHBIC C
MacCOBOM JIOJIEH BBIXOA MPOJIYKTA PEAKIUU OT TEOPETUUECKHA BO3MOKHOTO

IIpakTnueckas padora. PemeHue 3xcnepMuMeHTAIBHBIX 3224 MO TeMe
«Metayn.

Tema 7. Hemeranasl (10 yacoB)

00630p cBolicTB HeMeTauioB. OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA
TUIIAYHBIX HEMETAII0B. OKCUIbl HEMETAJUIOB U KUCIOPOA0COAEPKAIINE KUCIOTHI.
BoaopoaHbie coeMHEHNS HEMETAIIOB.

JMemoncTpanuu.O0pa3upl HemeTayioB. OOpasiibl OKCHIOB HEMETAILIOB U
KHACTIOPOJICOAEpKaIUX KUCIOT. ['opeHue cepwl, ¢ocdopa, xkenesa, MarHus B
KHCIJIOPOJIE.

JlaGopaTopHble ONBITHI. 3HAKOMCTBO C OOpa3llaMM HEMETAJUIOB M HX
OPUPOAHBIMU  coeuHeHusiMu  (pabota ¢  KoJulekiusiMu). Pacro3naBanue
XJIOPUOB, CyJb(aToB, KAPOOHATOB.

I'eneTnyeckas cBA3b HEOPraHUYECKUX U OPTAHUYECKUX BEILIECTB.

IIpakTnueckas padora. PemeHue 3xcnepMMeHTAIBHBIX 3224 MO TeMe
«HemeTtanabm».

Tema 8. Xumus u Ku3Hb. (54.)

XAMHUSA B IPOMBIIUICHHOCTH. [IpMHIMIBI XMMHUYECKOrO IpPOU3BOJACTBA.
XHAMHUKO-TEXHOJIOTHYECKAE TPUHIUIBI IPOMBIIUICHHOTO IIOJY4€HUS METaJIIOB.
[TIpon3BoactBo uyryHa. [Ipon3zBoacTBo cranm.

Xumus B ObITYy. XUMUYecKasi IPOMBIIIEHHOCTb U OKpY Karollias cpea.

pakrtukym 7  4). PemieHne  SKCOEpUMEHTANbHBIX  3aJad IO
HEOPraHUYECKOM XUMHM; PELICHUE DKCIIEPUMEHTAIBHBIX 3a7a4 10 OPraHUYECKON
XMMUH; pPEIIEHUE MPaKTUUYECKUX PpacUYeTHBIX 3ajay; MOJydyeHHe, coOupaHue u
pacro3HaBaHUE ra3oB.

TEMATHYECKOE INTAHUPOBAHUE

No HaumenoBanue pazienoB u | YueOHbIE KonTposnbHbie Ipax
pasaena u TEM 4achl paboThI nabopaTppHI
TeM OIBIfBI

1. Baxxnaelnimne XuMu4eCcKue 8 1




MMOHATHUS U 3aKOHBI
2. Crtpoenue BeliecTBa 7 1
3. XUMHUYECKUE PEAKLINU 7 -
4, PactBopsl 7 -
S. DNEeKTPOXUMUYECKHE 5 1
peakiuu
6. MerTaiibl 12 1
7. Hemertamiel 10 1
8. XUMUS U )KU3HD 5 -
Q. [TpakTrkym,0000111€HIE 7 1
Hroro: 68 6

Kputepyu 1 HOpMBbI OLIEHKH 3HAHUI U YMEHUH 00y4AKOIIMXCH

KonTpons pesynbTaToB 0OydeHMs] SIBISETCS OJHOM U3 Ba)KHEHIIMX
KOMIIOHEHTOB Ipoliecca 00ydyeHuss XuMHuM. B mponecce o0yueHus! TOIKHBI OBITH
YCTAHOBJIEHBI UETKHE B3aUMOCBSI3M MEXAY MOHATUAMHU, (OPMUPYEMBIMU Yy
yuyamuxcsi. VIMEHHO TakuM 00pa3oM y HHMX CO3JAeTCsl ONpEIENIeHHas CUCTEMa
3HaHui. Kaxxnas HoBas TeMa pacCcMaTpUBACTCs JIMILb I10CJIE TOIO, KaK yYUTEIb
IIPOBEAECT KOHTPOJIb OLICHWBAHUS YPOBHS YCBOCHUS IIOJIYYEHHBIX 3HAHUU I
BOCIIPUSITUSL HOBOTO MaTepuaja. BbpilosiHeHHe Kakux-aubo yNpakHEHUH 110
HOBOH TeMe crocoOCTByeT Ooiee MOJHOMY, OCO3HAHHOMY YCBOEHHUIO MaTepuana,
co3/laeT yciaoBHA Uil (OPMHpPOBAHMS Yy YYallUXCS CHCTEMbl XUMHYECKHX
IIOHATUH, JJOTUYECKHU CBA3aHHBIX APYT C APYIOM.

KoHtpons  3HaHMM  ydalmuxcsd  JOJDKEH  IIPOBOAMUTBCA  YUUTEIIEM
cUCTeMaTH4yecku. Buapl KOHTposis MOTyT OBITh MPONHMCAHBI B T'OJOBOM
TEMAaTUYECKOM IUIAHUPOBAaHMM, a TaKXkKe B IUIAHE U KOHCIIEKTE YpOKa.
OpueHTHUpOM JI yYUTeNsd XUMHUH JIOJDKHBI OBITh MMEIOIIMECS B INpOrpamMmax
pyOpukn  «JlocTukeHHe MpEeIMETHBIX, METANpPeIMETHBIX U  JHUYHOCTHBIX
pe3yJIbTaTOBY.

Knaccudukanuy BU10B KOHTPOJIS PE3yJIbTaTOB O0YUCHHS] XUMUU

1. ITo MecTy B y4eOHOM IIPOIIECCE

BBOIHBIN KOHTPOJL | AKTYyaIu3anus ONOPHBIX WIA IIpeaBapuTeabHbBII KOHTPOJXL OC

OCTAaTOYHBIX 3HAHHUH IO TEME AUAardioCTUKH

UCXOJHOTO VPOBHS 3HAHUM

1 YM

IHO2TOMY MMPHUMCHACTCA B HAHAJIC

HU3Y4YCHUEM HOBOTO pa3z[ena|

HNJIN




Texymuii KouTpoab | KOHTPOJIbE YCBOSHUS YIEOHOTO [IpoBOAUTCS VIUTEIEM HA IJPOT:
MaTepuaaa B X0I¢e 3aHATHUS C IIEIBI0 OTCIICKMBRHUS
IIO3HABATEJIBLHOIO NpolLiecca XUMHUYCCKUX 3HAHUM U VMellmﬁ,
TemaTnueckui Htorosast npoBepKa I10 TEME [IpoBOAUTCS TOCTEC U3YICHHS K&
KOHTPOJIb yueOHOIr0 MaTepHuajia pasjgesia Kypca, Kak IpaBuig, B I
IIOJIYTOJIUS, TPUMECTpa, YIGOHO)
HTtorosslit Bui KOHTpOJII YCBOCHUS [IpoBoauTcst B hopMe UTOTQBOI
KOHTPOJIb yueOHOIr0 MaTepHualia 3a BECh pabOTBEI/KOHTPOJIBHOIO TECTj M

Kypc 00y4YeHHUs

TemaTnueckoe MNJIaHMPOBaHHUE YUeOHOr0 MaTepHaJia Mo XUMHUHU
s u3ydenusi npeamera no YMK I'.E. Pyizutuca u @.I'. ®eapamana 11
KJIacc
(2 uaca 6 Hedento, 8 meueHue 200a - 68 uacos)
Kt
Ne Tema ypoka DJIeMeHTBI CO/IePKAHUS TpeGoBapus
ypokKa

Teop¢Tuy
Tema 1. Ba:xxkneiinjue >
1. Ctpoenue atoma. Anpo (IpOTOHBI, 3HaTh (CHOI
AToM. XMUYECKUI HEUTPOHBI) U AIEKTPOHBI. M30TOMBI. XUMHAYECKHH




31eMeHT. M30TomBl. CocraB aTOMHBIX s1€p aToOMHas | u
[ToBTOpenue YMETh OfIpE]
npoiineHHoro B 10 k.

Bxonnas kouTpoabHas | KonrponbHas padora 3a kype 10 YcBoenug oct
padora Nel KJ1acca xuMuu 39 10 1

3aKOH COXpaHEHUS
MaccChl ¥ SHEPTHUH B
XUMUH

3aKOH COXPaHEHHUsI MACChI BEIIECTB.
3aK0H COXpaHCHHUS W MPEBPAIICHHS.
Hedext Macchl

YMerTs nume

[Tepnognueckuit 3aK0H.
Pacnipenenenne
AJIEKTPOHOB B aTOMax
2JIEMEHTOB MaJIbIX
MIEpUOIOB.

Crpykrypa I1.C. rinaBHbie U TOOOYHBIE
MOJTPYIIIbI, MaJible U OObIIINe
nepuosl. Opourans, s-, p-, d-
opOuTaNu, SHEPreTUYECKUE
MOJIypOBHHU, CIIMH, ClIapUBaHUE
DIIEKTPOHOB

3HaTh OfHOB
SJIEMEHTH].

Ywmerts orfpe
ypoBHE (¢110€
3anoaHeHus 3
XUMHAYECKHUX
AJIEKTPOHHbBIC
YMeTs n1dBatr
T10 II0JIOKCHHU

aToMa.

Pacnpenenenne
AJICKTPOHOB B aTOMax
OOJIBIITX TIEPHOJIOB

3HaTh OfHOB
DIIEMEHTH].

YMeTs o1fpen
ypoBHe (¢s10e
3armoTHEHHs 3
XUMHAIECKHX

bopmyip

U T]

VYMeTs ndBatr
10 TIOJIOECHU

aTomMa.

ITomoxenue B IICXD
BOJIOPO/JIa, JIJAHTAHOUIOB,
AKTUHOMJIOB
HUCKYCCTBEHHO

JlanTOHOM B,
AxTrHOUIBL ICKYCTBEHHO
MTOJTYYEHHBIE AJIEMEHTHI.

YMmerts npxas
B MIEPHOIAYEC
JIAHTAaHOWJIOB
3HaTb 3HAUCE




MOJTYYEHHBIX 2JIEMEHTOB NEPHOIUYECK!
/. | BaneHTHOCTb U BanentHsie Bo3MoxHOCTH. CBOOOIHBIE | 3HATH BAICH?
BaJICHTHBIE opOuranu, M3mMeHeHust aTOMHOTO MaJioro Tepuc
BO3MOKHOCTH aTOMOB paauyca, 4uciia SHEPreTHIECKUX BaJICHTHJCTHU
8. | [epuoamueckoe YPOBHEH, YHCJIA BAJIEHTHBIX YmMmerts ofipen
N3MEHEHHE BAJICHTHOCTH | 9JICKTPOHOB B IICPUOAAX U I'PYIIIIAX 06p3.30B nn
¥ PaJMyCOB aTOMOB. IICX9 O0OMEHHOMY M
CXEMBI CTpoet
MTOKa3bIB4IOIII
aTOMOB XHIM.
HEBO30yXJ1EH
U3MEHEHRIe Pé
U TIepuoiaM, ¢
BIIUSIHHE Ha B:
Temal2.
9. | OcHOBHBIE BUJIBI KoBasieHTHas CBsI3b, €€ 3HaTh onpene
XUMUYECKOU CBSI3H Pa3HOBUIHOCTH U MEXaHU3NIbI 1
HNonHas u koBaJeHTHAsl | MEXaHU3M 00pa30BaHUS YMeTh orfpe
CBSI3b BEILIECTBYX, C(
10. | CocraBnenue pa3InIYHYIMA
SIIEKTPOHHBIX (POPMYIT YMeThb obscl
BEIIECTB C KOBAJIECHTHOMN aKIEITOJHOM.
CBSI3BIO BOJIOPOTHOM (
11. | Merajuinueckast CBSI3b. DIIEKTPOOTPHUIIATEIBHOCTD
Bopoponnas cBs3b. Bopoponnas, Mmetaminueckas
CBSI3b
12. | TlpocTpaHcTBEeHHOE ['uOpuan3anus aTOMHBIX OpOUTaNIeH 3HaTh OCHOBH
CTPOCHHE MOJIEKYII SHEPTHIO] Hall
VYMmeTs ndKkasrk
pa3nuuHH{IX ¢
aneKTpOI{Hx
HaCHIIAegMOCT
zp.)
3HaTh pajauy
MOCTOSIHHOTO
KpUCTaJITJYEC
13. | Crpoenue kpuctayimioB. | BemectBa MoJeKyIsIpHOTO U 3HaTh paauu

Kpucrannmueckue
PELIETKHU.

HEMOJICKYJISIPHOTO CTPOCHHUSL..
Kpucrannudyeckue u amopdHbie
BEIIIECTBA.

THUIIBI KPUCTATITUYECKUX PEIIETOK
(aTomHasi, MOJNIEKYJIIpHAs, HOHHAS U
MeTaJIn4ecKasi). 3aKOHOMEPHOCTh
CBOMCTB BEIIIECTB OT THUIIOB

IIOCTOAHHOI'O
KPpHUCTAJITIYIC(




KPUCTAJUINYECKOUN PEIICTKHU.

14. | IIpuunHbI M3omepust, roMONOTHsA, AJTIOTPOIIHS.
MHOTr000pa3usi BeecTB | 3aayu: BHIYUCICHUE MAaCcChl MPOIYKTa
peakiuu (KoJM4ecTBa BEIleCTBa,
o0bema) eciiu IJis ero MOJydYeHHs JaH
pPacTBOp C ONPEAEIEHHON MacCOBOMN
JIOJIEN.
15. | KontpoabHasi padora | Baxueiimne xumudeckue 3akonsl, [13
Ne2 o remam u [ICXD Ha OCHOBE y4eHHUs O
«Baxuenuue cTpoeHnH atoMoB. CTpoeHue
XHMUYeCKHUe MOHSITHSA | BEILIECTBA.
U 3aKOHBDY, «CTpoeHune
BelleCTBAY
Tema 3. Xi
16. | Knaccuduxanus OBP. OGpatumbie 1 HeOOpaTUMBbIE VMeTs mjjesc:
XUMUYECKUX peaKIui peakIuu. JK30- U SHJOTEPMHUIECCKUE MaTepHH|
peakiuu. [IpaBuiio mpoTexaHusl 3HaTh CYJIHOC
peakIuii B pacTBOpax Macchl U pHEp
17. | Knaccudukamms 3Hath npjizHa
XUMUYECKUX peaKui YMeTh Kijaccr
WU CaMYM Iif
peakuum
18. | Cxopocth xumuueckux | CKOPOCTh XUMUYECKUX PEAKIIHIA. Ymeth opbic
peakiuit AKTHUBHPOBAHHBIN KOMILJIEKC. 3aKOH Y HEeopraj-x k
JIEUCTBYIOIINX MACC. YmMmerts pgiiar
19. | CkopoCTh XMMHUYECKHIX XuMudeckast KHHETHKa. | OMOreHHas ¥ | SHATh IHATI
peakuuii. Kunetnueckoe | reteporeHHas cpeaa. DHeprus reTeporefHoN
YpaBHEHHUE pPEAKLINH. aktuBauuu. KnHetnueckoe ypaBHEHHE 3uaTh GFKTO]
peaxun (mpupond pea
TIJI0ILA]Tb| COTT]
YMeTb opbsc
BIIUSIONI4TO H
20. | Karanus Karanus, karanuzaTop, UHTUOUTOP 3HaTh NqHATI
reTEepOreHHOV
3HaTh PFKTO]
21. | Xumuueckoe XumMudeckoe paBHoBecue. [IpuHumn (mpupond pea
paBHOBECHE U CIOCOOBI JIe IllaTenne 1011 A/IB] COTI|
€ro CMeIIeHUs YMeTsb opbsc
BIUSAIONI4TO H
3HaTh (§KTO]
(xaTamuzgTop

3HaTh CYJUHOC

KaTajJn3a

ropa




22. | Ypok-000011eHue mo
TemMe «XUMHYECKUE
peaKIm

[lem

23. | JucnepcHble CUCTEMBI JlucnepcHble cucteMbl. PacTBOpBI. 3HaTh NOHATH

['pyOoancnepcHble CUCTEMBI. YMeTh xgpaki
Konnmougusie pactBopbl. A3po30I1H. JTIACTIEPCHBIX (
KOJUIOUAYB U

24. | CnocoObl BbIpaXKEHHUSI MonsipHasi KOHLIEHTpALUs YMmers pquiat
KOHIICHTPAIIUU ONpeIETgHHO!
pacTBOpPOB

25. | Pemenune 3amau Ha
MPUTOTOBJICHUE
pacTBopa OonpeeIeHHON
MOJISIPHOM
KOHIICHTPAIIUHU

26. | IIpakTHyeckasi padora YMeTh rqrosr
Nel IlpuroroBienue KOHIICHTallu
pacTBopa ¢ 3a/IaHHOM 060py1101aHH
MOJISIPHOM
KOHIEHTpauuen

217. | DnexkTponuTHIecKas DIEKTpOIUTHYECKAS JUCCOLUALINS. YMeTh obscl
TUCCOLUALINS. CunpHbIe U c1a0bie IIEKTPOIUTHI. KOBAJICHTHOM
Bopoponnsbii Bonopoansiii nokazarens (pH). TOK.
MIOKa3aTeb. Ywmerts orfpe

nokKasaTefist

28. | Peakumu woHHOTO Peakuuun moHHOTrO OOMEHA YmMmets o bsct
obmeHa peakiuii| mpo

29. | 'maponus opranudeckux | ['maponan3 HeopraHudeckux (coneil) 1 | 3HaTh CyRIHO
U HEOPraHUYECKUX OpraHUYeCcKuX (CI0XKHBIX 3(DHUPOB, YmMmetb CLT:TaE
COEIMHEHUN yIJI€BOOB, OCIKOB)

Tema «apKTp

30. | Xumuuaeckue ["aibBaHUYECKUH AIEMEHT.DIEKTPOIbL. | YMETh Ofbsc
VCTOYHUKU TOKa Anon.Karon. AKKyMyJnsiTOp. TOTUIMBHBIN | 3JIEMEHTY.

AJIIEMEHT. DJIEKTPOXUMHUSI.

31. | Psag cranmapTHBIX Psn cTanmapTHBIX 3JIEKTPOIHBIX 3HaTh, KK yC
AIEKTPOIHBIX noteHuanoB. CTaHAapTHBIC YCIOBUSA. | YMEThb HQIIb3(
NOTEHI[MAJIOB CTraHIapTHBIN BOJIOPOAHBIN 3JIEKTPOJ. | BOJOPOIYBIX

32. | Kopposust meramioB u ee | Kopposusa. Xumudaeckas KOppo3us, 3HaTh OT§UUN
MIpeaynpexIeHue AIEKTPOXUMHUYECKAS] KOPPO3USL. ANEKTPOXUMU

CnocoObl 3alTUTHI. OT KOPPOBUH.

33. | DnexTponu3 DiexTponu3 3HATb, KAKHE

IPU JIEKEPOII




YwMeTh c;I;:TaE

AIIEKTPOII3a.
34. | UtoroBas
KOHTPOJIbHAs padora
Ne3 3a I moaryroaue mo
pasaesy
«Teopernueckue
OCHOBBI XUMHI»
TeMma
35. | O6mas xapakrepuctuka | Meramnsl. [lonoxkeHue MeTanioB B YMeThb ndBatt
METAJJIOB [1C DeKTpOXUMHUYECKUH PsiJT MeTaJlIoy (s-,
HaIpPsHKEHUH METaJIOB. NepuoAr{uect
3HaTh CTpOCH
npuMeHehue |1
YMeTh nqKask
3aMUCHIBYTh y
OKHCITUTYITBH(
36. | O630p MeTaumueckux | Meramnsl A-rpynn YMeTh xgpaki
3JIEMEHTOB A-TpyIIl Metauiof TA
COOTBETCFBYK
37. | O6muit 0630p YMeTh xgpaki
METATHYECKUX meTtamioy b-
anemeHTOB b-rpynn ypaBHEHHS pe
38. | Menb YmMmets cdcTakr
xapaKTe;LByn
39. | Huuk YMeTh cqcTar
xapaKTe;LByn
40. | Turan u xpom YMeTb cqcTar
xapaKTe;LByH
41. | XKene3o, HUKEIb, YMmeTh cdcTar
TUTaTHHA xapaKTe;lByn
42. | CrimaBbl METAIIJIOB Cmnassl.JIerupyromiye 100aBKU. YMeTsh mjject
UYepHble MeTasuibl.. [ [BETHBIE METAIIBI.
Uyryn.Cranb.
43. | Oxcunst u ruapokcunabl | Oxkcunabl.l uapoKCumbl. 3HaTh BajKHEY

MCTAJ1IJIOB

XpoMma B fIX C(

KHCJIOTAaX




44. | llpakTHyeckas padora YMmeTs pgcrio:
Ne2 Pemenue KayeCTBECHHBL:
JKCIEePUMEHTATbHBIX
3aja4 Mo TeMe
«MeTtajabD)

45. | Pemenue 3ama4 YMmeTs pquiat

ypaBHEHYsIM,
MpoyKTd pea
BO3MOKHPTO |
1o remaM «M
ITonroTopuTh

46. | KonTpoabHas BoisiBUTBH|ypO!
padora Ned mo teme MIPOMIEHHOM
«MeTtajaabp

Tepa 7

47. | O630p HEMETAIIOB Hemeramnbl u ux pusnyeckue Ymetsb npBar

cBoiicTBa. CTpoeHHe aTOMOB HEMETAJIJJOB T
HEMETAJIJIOB. CTPOCHHH aTC

48. | CpoiicTBa 1 MpUMEHEHNE 3HaTh CBPUCT
BAKHEHIINX HEMETAJIJIOB

49. | CpoiicTBa U IPUMEHEHUE 3HaTh CBUCT

BAKHEUIIINX HEMETAJJIOB




50. | O6m1as xapakTepucTUKa 3HaTh KIQCCU
OKCHJIOB HEMETAJIJIOB U CBOWCTBA} TIpI
KHCJIOPOAOCOAEPKAIUX YMmeTh cdcTar
KHCJIOT HemeTanjoB |

onpeaeis|Th B
peleéTku| rpe
XUMHYECKHE (
VYMeTs 3a3fuct
XHUM. CBONICTB
WOHHOM J OKI
3HaTh 00|u3M
Mepuoiay u T
I/I3MeHeHII71

51. | OxuciauTeabHbIE Kinaccudukaius HeopraHu4ecKux YMeTh Cj:TaE
CBOMCTBa a30THOU U coequHEHUN. XMMHUYECKHE CBOMCTBA XapaKTEPU3YH
CEpHOM KHUCIIOT OCHOBHBIX KJIaCCOB XMMHUYECKHX CEepHOM KHCIIC

COE€IMHEHU.

52. | CepHas kucioTa u 3HaTh obOflacT
a30THas KUCJIOThI. X
IIPUMEHCHUE.

53. | Bogopoansie OKHCIUTEIBHO — BOCCTAHOBHUTEIILHBIE | YMeTh cdcTar

COCIMHCHUA HEMCTAIJIOB

CBOMCTBa HEMETAJIOB ( Ha IpUMEpe
BOJIOPOJ1a, KUCJIOPOAa, CEPHI)

COCJIMHEHUM I
Y DJIEKTPPOTP
KPUCTAJIJYEC
XUMHYECKHUE (
pEaKIIUH.




54,

I'ereTnueckas cBA3b
HEOPTraHUYECKUX U
OPraHUYECKUX BEIIECTB

YMeTh ad

Ka3E

OpraHn4gqCKu?

XHUMHYEC

KUX |

55. | [IpakTHyeckasi padora YmeTs pdcno:
Ne3. Pemienue Ka4eCTBEHHBL
IKCIEPUMEHTATILHBIX
3a/J1a4 1Mo TeMe
«HeMmeTa1ian»

56. | KonTpoasHas padora
Ne 5 o Tteme
«HemeTaniabn

Teqa 8

57. | Xumud B XumMuyeckas VYMmeTh o nsac
MPOMBIIIIICHHOCTH. MPOMBIIIEHHOCTh. XUMUYECKas MIpUMEPE [ITPO]
[TpuHIUTIBI TEXHOJIOTHS.

MPOMBIIIIIEHHOTO
MIPOU3BOJICTBA

58. | Xumuko- UepHas metaiumyprus.JlomeHHas 3HaTh, KIKUE
TEXHOJOTHYCCKHE neyb. AriioMepanus HCIIOJB3YfOTC
MPUHIIUITBI VYmetsb cdcTar
MIPOMBIIIIICHHOTO YyTryHa.
MOTyYCHUS

MetaiuioB.l IpouzBoacTeo
YyyryHa.




59. | IIpou3BoAcTBO cTanu Kucnopoansiii KOHBEpTED. VYMmeTh cdcTar
be3oTrxomHOE TPOU3BOICTRO. CTaJIH.

60. | Xumust B ObITY 3HaTh NPRBUI

OBITOBOM [XMM

61. | Xumuueckas DKOJIOTUYECKUI Ymetb obsci

IPOMBIILIEHHOCTH U MOHUTOPUHT.IIpenenbHO JomycTUMBIE | BO3yXa, [BOJC

OKpyXarolas cpeaa KOHIEHTPAINH

TeMa 9

62. | IIP/P Ne4 Pemienue [lemouku npeBpanieHui. YMmeTs pquiat

IKCIEePUMEHTAJIBHBIX | ['eHeTHYecKas CBA3b MEXIy KJlacCaMH | a) Ha Oompe/ier

3ajaa4 no COEIMHECHUM. MPEJIOKEHHE
HEOPraHUYeCKOH BEIIECTB;)

XUMMH 0) nmpoBe¢TH |

63. | IIP/P Ne 5 Pemenue COCTaB HIOPFZ

IKCHEPHUMEHTAILHBIX B) MCIIBITRTH |

3a7a4 Mo 0OBSICHUTH HA

OpPraHMYecKoi XUMUH T) HOJTYy4NTh &

64. | IIP/P Ne6 Pemenue PEeaKIUN,| 0T

NPaKTHYECKHX 71) OIS °

€) ocyliefTBA

PACY€THLIX 3a1a4




65. | IIP/P Ne7 Ilosryuenue HEOpraHW4ect
codupanue u npozaenayb co
pacno3HaBaHue ra3oB YmeTh n¢narte

o0opyogaHu
npaBuia fIo T

66. | [logroroBka Kk
KOHTPOJIbHOM pabote

67. | UToroBas
KOHTPOJIbHAsI padora
Ne6

68. | AHanu3 KOHTPOJIbHOU

pabotel. O006IICHUE
IIPOMJEHHOI0 Marepuaia




