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TTosicHuTeNLHAI3AIIUCKA

Pabovas nmporpamma o xumuu B 11 kitacce cocTaBiieHa Ha OCHOBE CIIETYIONINX HOPMATHBHBIX TOKYMEHTOB M MaTepHAaJIOB:
1. Xumwus. PabGoume nporpammsl. Ilpeamernas nuuust yuebnukoB I'.E. Pymsutuca, ®.I'. ®@enpamana. 10-11 xnaccel : ydeOHOe mocobue s

0011e00pa3oBaTeNIbHBIX OpraHu3anuii : 6a3oBbIi ypoBeHb / AdanacseBa. M.H.- M.: IIpocsemnienue, 2020. — 48 c;
2. OOII COO MBOY 3umapesckas COILLI.

HSy‘lCHI/IH XHMMHHU Ha YPOBHE CPEIHETO 06H_IGFO 06p330BaHI/I5[ HarpaBJICHO Ha OOCTHIKCHUA CIICAYIOIIUX ueneﬁ:
*  OCBOCHMSA 3HAHWH 0 XMMHYECKOM COCT&BJ'ISIIOH.[CIZ eCTeCTBCHHO-HaquOﬁ KapTHHBI MHpA, Ba)KHEUIIINX XMMHUUECKHX HOHHTHﬁ, 3aKOHAaxX U TCOPUAX,

*  OBJAJEHHS YMEHUSMHU IPUMEHATH MOIy4YE€HHbIE 3HAHUA JJ1s1 OObACHEHUS Pa3HOOOPA3HbIX XUMUYECKHX SIBIICHUM U CBOMCTB BELIECTB, OLIEHKU POJIU
XUMHH B Pa3BUTHUH COBPEMEHHBIX TEXHOJOTUH U MMOJIyYEHUH HOBBIX MAaTEpUAJIOB;

* pa3BUTHUE I03HABATEIbHBIX HHTEPECOB U NHTEIUIEKTYyaJIbHBIX CIOCOOHOCTEN B MPOLIECCe CAMOCTOSTENLHOIO MPUOOPETEHNU XUMUYECKUX 3HAHUH €
WCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB MH(POpPMAIIMH, B TOM YHCII€ KOMIBIOTEPHBIX;

* BOCHHUTaHMS YOSKIEHHOCTU B NO3UTUBHON POJIM XUMHUH B KU3HU COBPEMEHHOTI'O 00I11€CTBA, HEOOXOAUMOCTH XUMUYECKH I'PAMOTHOT'O OTHOLIEHUS K
CBOEMY 37I0POBBIO M OKPYKaIOLIEH cpene;

* IIPUMEHEHUE MTOJYyUYEHHBIX 3HAHUI U YMEHUH JUIs 0€30I1aCHOTO MCIIOJIb30BAHUS BEIECTB U MAaTEPUasIoB B OBITY, CEJIbCKOM XO3SIMCTBE U Ha
IIPOU3BOACTBE, PEIIEHUS IPAKTUYECKUX 3a1a4 B IOBCEAHEBHOM )KU3HU, IPENYIPEKACHUS SBJICHUIN, HAHOCAIIMX BPEJl 30POBBIO YEJIOBEKA U
OKpY>Karollen cpene.

Pabouas nmporpamma paccuntana Ha 34 yaca B 11 knacce, u3 pacuera - 1 yueOHBIH yac B HEJleNI0, U3 HUX: JJIs IPOBEIEHUS] KOHTPOJIBHBIX - 24aca,
MPAaKTUYECKUX paboT- 3uaca.

Pabouas nporpamMma opueHTupoBaHa Ha yueOHuK: Pymzutuc I.E. Xumus. OcHoBbl 06mieit xumun. 11kmnacc. Yue6Huk. ba3oBblit ypoBens: yue6. s
o01eo0pasoBar. opranuzanuii: 6a3oBsiil ypoens / I.E. Pymsutuc, ®.I. ®enpaman. — [Ipocsemenue. 2021 . — 224 c.

OO0mas xapakTepucTHKa y4eOHOI0 npeamera

Cpennee o01iee 00pazoBaHUE - 3aKIIOYUTENbHAS CTYIIEHb 00111ero oopazoBanus. CopepxkaHue cpeiHero oomero 00pa3oBaHus HAIIPABICHO HA PEIlIeHUE
CIIETYIOIINX 3a]1a4:

* 3aBeplIeHHE 001Ie00pa30BaTEIHbHOM MOATOTOBKH B COOTBETCTBHUH ¢ 3akoHOM “O0 obpazoBanun B PO,

e pealu3anuu npeanpodeccuoHanbHOro 00Iero 00pa3oBaHusl, MO3BOJISIONIET0 00ECIIEYUTh MPEEMCTBEHHOCTh 00IIEro 1 MpodecCHOHATBHOTO

o0OpasoBaHws.

Baxueiimieii 3aiaueit oOydeHwus Ha Tare MOoJyYeHUs CPeTHEro 00IIero o0pa3oBaHus SIBISETCS OATOTOBKA O0OYYAIOIIMXCSI K 0CO3HAHHOMY BBIOOpY
HaHBHefIHIeFO JKN3HCHHOI'O IIyTH. O6yqaloumecsf JOJKHBI CAMOCTOATCIIBHOTO UCITOJIb30BaATh HpHO6pGTéHHBII>i B IIIKOJIC OIIBIT ACATCIBHOCTU B peaHBHOﬁ
KHU3HH, 32 paMKaMU y4e0HOro mporiecca.
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I'maBHBIE LETH cpegHEero o0IIero 00pa3oBaHUs COCTOSAT:

* B (hOPMHUPOBAHMY LIEITOCTHOTO MPEJICTABICHUS O MUPE, OCHOBAHHOTO HA MIPHOOPETEHHBIX 3HAHUAX, YMEHHSIX U CIIOCO0aX NesITeIbHOCTH;

* B IIpUOOPETEHNH OMBITA TO3HAHMUS, CAMOIIO3HAHHS, Pa3HOOOPa3HON e TEIbHOCTH;

* B IIOATOTOBKE K OCO3HAHHOMY BBIOOPY 00pa30BaTeabHON U MPO(ECCHOHAIBHOM TPAEKTOPHH.
Oco0eHHOCTBI0 00Y4YEHHUS! XMMUH B CPEIHEH LIKOJIE SBISIETCS OIopa Ha 3HAHUS, OITYYEHHBIX PH U3YYeHUH XUMHUH B 8-9 Kiacca, X pacIIupeHue,
yIIyOJICHUE U CUCTEMaTU3alHs.
B u3ydenun kypca XuMum O0JIbIIast pOIb OTBOAMTCS XMMUYECKOMY SKCIIEPUMEHTY, KOTOPBIN IPEICTAaBICH NMPAaKTUIECKUMH paboTaMu, 1a00opaTopHEIMU
OIBITAMH ¥ IEMOHCTPAIIMOHHBIMU 3KcIIepUMeHTaMu. O4eHb BaXKHBIM SIBIISICTCS COOTIOCHUE MTPABUII TEXHUKU O€30MIACHOCTH MPH PabOTe B XUMHUYESCKON
nabopaTopuHu.
B xadyecTBe yenrnocmmublx opuenmupos XAMHUIECKOTO 00pa30BaHKs BBICTYIIAIOT OOBEKThI, H3y4aeMbIe B KYpCe XUMHHU, B KOTOPBIM Y 00yYarOIIUXCSI
(dbopMupyeTcst IEHHOCTHOE OTHOILICHHE.
OCHOBY nosnagamenbHbiX YyenHocnell COCTABIAIOT HayYHbIE 3HAHHS M HAYYHBIC METOIbI TO3HAHUS.
Pa3BuTHe Mo3HaBaTENbHBIX IEHHOCTHBIX OPUEHTAIMH COIEPIKAHUS Kypca XUMHH TT03BOJISIET CpOpMHPOBATH:

*  YB@KHUTEJIBHOE OTHOIICHHE K CO3UAATEIbHOM, TBOPUECKOM NEeSITEIbHOCTH;

* [OHMMaHHE HEOOXOIMMOCTH 3I0POBOT0 00pa3a KU3HH;

*  MOTPeOHOCTH B 0€3yCIOBHO BBHITIOJIHEHHUH MPABHI OE30I1aCHOTO UCIIOJIb30BAHUS BEIIECTB B MOBCEAHEBHOM KU3HHU;

*  CO3HATENbHBIN BEIOOD Oymymiei npodeccHOHaTbHOM JeITeIbHOCTH.
Kypc xumun 061a1aeT BO3MOKHOCTAMHE 11 POPMHUPOBAHUS KOMMYHUKAMUBHBIX YEHHOCHEl, OCHOBY KOTOPBIX COCTaBJISIOT MPOIECC OOIICHUS 1
rpaMoTHas pedb, CIIOCOOCTBYIOIINE:

*  NPaBWIHHOMY HCIIOJIF30BaHHIO XMMUYECKOI TEPMHHOIOTHY;

*  Ppa3BUTHUIO MOTPEOHOCTH BECTH JMAJIOT, BHICIYIINBATh MHEHHS ONIIOHEHTA. YYaCTBOBATh B JMCKYCCHUH;

*  Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXKATH U ApTyMEHTUPOBAHHO OTCTAWBATh CBOK) TOYKY 3PCHHSI.

Pe3yabTaThbl 0CBOEHHSI Kypca XMMHH
IIpeomemmusie pezynomamsi (6a308blil ypoGeHy):.
1) cpopMHUpPOBaHHOCTH MPEICTABICHUI O MECTE XUMHUH B COBPEMEHHOI HayYHOU KapTHHE MHUPa; MOHUMAaHHE POJIM XUMHUH B (HOPMHUPOBAHUU KPyTro30pa u
(GYHKIMOHATIBHON IPaMOTHOCTH YeJIOBEKa JUIs pEIIeHUs IPAKTHUECKUX 3a/1ad;
2) BiIaJieHre OCHOBOIOJIATAIONIMMA XUMUYECKIMHU TIOHSATHAMH, TEOPHSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE TOJIH30BAHNE XUMHUECKON
TEPMUHOJIOTUEN Y CUMBOJIUKOM;
3) BIajiecHNe OCHOBHBIMH METO/IaMHU HAYYHOTO ITO3HAHMUS, HCIIOJIb3yEMbIMU B XUMHH: HAOIO/ICHHE, ONTUCAHNE, H3MEPEHHE, SKCIIEPUMEHT; YMEHHE
00pabarpIBaTh, 00BSICHATH PE3yJIbTaThl IPOBEAEHHBIX OMBITOB U JI€JaTh BHIBO/bI; TOTOBHOCTh U CHOCOOHOCTH MIPUMEHSATh METO/IbI TO3HAHUS [IPU pellIeHHe
MPAaKTUIECKHX 3a/1a9;
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4) chopMHUPOBaHHOCTH YMEHHSI JaBaTh KOJINYECTBEHHBIE OLIEHKU M MTPOBOJAUTH PACUETHI 110 XUMUYECKUM (OpPMYIIaM M YIPABICHUSM;
5) BaieHus NpaBUJIaMU TEXHUKH O€30IIaCHOCTH ITPH UCIIOIb30BAHUM XMMUYECKUX BEILIECTB;
6) copMUPOBAHHOCTH YMEHHUSA KJIacCU(UIIUPOBATH OPraHMUECKUE BEIIECTBA U PEAKLUHU 10 Pa3HbIM MPU3HAKAM;
7) cOpMUPOBAaHHOCTh YMEHUS ONUCHIBATH U PA3JINYATh U3yUYE€HHBIE KJIACChl OPraHUYECKUX BEILECTB;
8) chopMupOBaHHOCTH YMEHHUS A€TIaTh BBIBOJbI, YMO3AKIIOUCHHUS 51 M3 HAOMIONECHHA, XUMUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOWCTBA
HEU3yYEHHBIX BEIIECTB 10 AaHAJIOTUU C U3yYCHHBIMU;
9) chOpMUPOBOHHOCTH YMEHHH CTPYKTYPUPOBATh U3YYCHHBIN Marepuall MarepHal i XUMHYCCKYI0 HH(POPMAIIKIO, TOIYyYaeMyI0 U3 Pa3HBIX
HCTOYHHKOB;
10) chopMUpPOBOHHOCTH COOCTBEHHOM TO3MLUH 0 OTHOIICHHIO K XMMUUECKON HH(POPMAIMH, [TOTy4aeMOM U3 Pa3HBIX HCTOYHUKOB;
11) copMHPOBOHHOCTH YMEHHS aHAIM3UPOBATH U OLCHUBATH ITOCIIEICTBHS IPOU3BOJICTBEHHO U OBITOBOM JCATEILHOCTH, CBI3aHHOM € TIepepaboTKOM
OpPraHMYECKHX BEILECTB;
12) oBiiajieHe OCHOBAaMHU HAYyYHOTO MBIIIJICHUS, TEXHOJIOTHEH UCCIIEIOBATEIbCKON U IPOCKTHOU JIEATEILHOCTH;
13)cpopMUPOBOHHOCTH YMEHUS IPOBOJIUTH SKCIEPUMEHTHI Pa3HON TUAAKTUYECKONM HAlpaBIEHHOCTH;
14) chopMUpPOBOHHOCTH YMEHHS OKa3bIBATh MEPBYIO TIOMOIIb IIPH OTPABJICHHUX, OXKOTAX U IPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM
000pyIOBaHUEM.
Memanpeomemnvie pe3ynomamul:
1)chopMHPOBOHHOCTh YMEHUS CTAaBUTH LIEJIM B HOBBIE 3a1a4H;
2) oBiiajicHUE IPUEMAMH CaMOCTOSATENBHOIO IUIAHUPOBAHUS ITyTEW JOCTUKEHUS LI€JIU, YMEHUS BBIOMpPaTh A3PPEKTUBHBIE CIIOCOOBI pEeIIEHUs YUeOHBIX U
[T03HABATEJIbHBIX 3a/1ay;
3) chopMUPOBOHHOCTH YMEHUSI COOTHOCUTD CBOM JCHCTBUSA C TJIAHUPYEMBIMHU PE3yJIbTaTaMu;
4) chopMHUPOBOHHOCTh YMEHHUS OCYILECTBIATH KOHTPOJIb B IPOLIECCE TOCTHKEHUS Pe3ybTaTa, KOPpEeKTUPOBaTh CBOM JICHCTBUS;
5)chopMHUPOBAaHHOCTh YMEHUS OLIEHUBATh MPABUILHOCTD BBINIOJIHEHMSI yU€OHBIX 3a7a4 U COOCTBEHHbIE BOSMOXKHOCTH MX PELICHHUS;
6) cOpMHOBAHHOCTb YMEHUS aHAJIM3UPOBATh, KiaccuduuupoBars. O00011aTh, BEIOUPATh OCHOBAHUS M KPUTEPUH [T YCTAHOBICHUS TPUYMHHO-
CIICICTBCHHBIX CBSI3CH;
7)chopMUPOBaHHOCTh YMEHUsI IPHOOpETaTh U MPUMEHATh HOBBIE 3HAHMS,
8)chopMupOBaHHOCTH YMEHUS CO3/aBaTh MpocTeiiue Moaenu. cnonb3oBarh cXembl, TaOIHIIbI, CUMBOJIBI AJIS1 PELICHHUS Y4eOHbIX U TIO3HAaBaTeIbHbIX
3a1a4;
9)oBiageHus Ha BHICOKOM YPOBHE CMBICIIOBBIM YTE€HHEM HAyYHBIX TEKCTOB;
10)cpopmupoBaHHOCTH YMEHHUS 3PPEKTUBHO OPraHU30BbIBATH YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JeSTEIbHOCTh, pad0TaTh HHAUBUIYAIBHO C
y4€TOM OOIIIUX UHTEPECOB;
11) chopMHUpOBaHHOCTH YMEHHSI OCO3HAHHO MCIOJIB30BaTh PEUEBHIE CPEJCTBA B COOTBETCTBUH C 33ja4aMi KOMMYHUKAIIUH;
12) BbICOKUH YPOBHS KOMIIETEHTHOCTH B 00sacTu ucronb3oBanus UKT;
13) chopMUpPOBAaHHOCTH IKOTOTMYECKOTO MBIIIUICHUS;
14) cpopmMupoBaHHOCTH YMEHMSI IPUMEHSTH B II03HABATEIBHO, KOMMYHUKATUBHOM U COLIMANILHOM MPAKTHKE 3HAHMS, TOJTyY€HHbIE IIPU U3yYEHUE TIPEaMeTa.
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Jluunocmuvle pe3ynomamul:

1)chopMHPOBaHHOCTB NOJIOKUTEIBHOTO OTHOLIEHUS K XMMUH, YTO OOYCIIOBJIMBAET MOTUBALIMIO K YU€OHO IesTeIbHOCTH B BEIOpaHHOI cdepe;
2) chopMHUPOBAaHHOCTh YMEHHSI pemiaTh IpoOIeMbl TOMCKOBOTO U TBOPUYECKOTO XapaKTepa;

3) copMUPOBAaHHOCTh YMEHUS IPOBOAUTH CaMOAHAJIU3 U OCYLIECTBISATh CAMOKOHTPOJIb U CAMOOLIEHKY Ha OCHOBE KPUTEPUEB YCIEITHOCTH;

4) cpopMHPOBAaHHOCTH TOTOBHOCTH CJIE0BAaTh HOPMaM IPUPOJIO- U 310POBbECOEPETrAIOIETO TOBEICHNUS;

5) copMUPOBaHHOCTh MPOYHBIX HABBIKOB, HAIIPABJIECHHBIX HA CAMOPA3BUTUH YEPE3 CaMOOOpa30BaHUE;

6)chopMHPOBaHHOCTH HABBIKOB MPOSIBIICHUS T03HABATEIILHOW MHUIIMATUBEI B Y4€OHOM COTPYIHUYECTBE.

Conepsxkanue y4eOHOIo npeamMera
11 knacc

TeopeTuvyeckue 0CHOBbI XMMHH
Baxueiinme XuMUYEeCKUE MMOHITHUS U 3aKOHBI. XUMHUUECKUM dJIeMEeHT. ATOMHBIN HOMep. MaccoBoe uucno. Hykmnuasl. Pagunonykiauasl. 130TomHL.
3aKOH COXpaHEHUs MacChl BEIIECTB. 3aKOH COXPAHEHMs U MpeBpalleHus 3Heprun. Jledext maccsl.
[Tepuonnueckuii 3akoH. DIeKTpoHHAS KOHpUTYyparus. I paduueckas snekrpoHHas ¢popmMyia. PacnipeneneHue 3JIeKTpOHOB B aTOMaxX 3JIEMEHTOB MaJIbIX 1
OOJIBIINX TIEPHOJIOB, , S-, P-, d-, f-anementsl. JlanTanouapl. AkTrHOUABL. MICKYCCTBEHHO MOTyYEHHBIC 37IEMEHThI. BaleHTHOCTS.
BanentHble BO3MOXHOCTH aTOMOB. BoiopoiHbIe cOeTUHEHUSI.
Crpoenue BemectBa. Monnas cBs3b. KoBanentHas (mossipHas ¥ HETIOJISIPHAS) CBsI3b. DIEKTPOHHAs Gopmyiia. MeTamdeckas cBsi3b. BogopoaHas cBs3b.
['uOpunn3anus aTOMHBIX OpOHUTAIICH.
Kpucrannsl: aToMHbIE, MOJIEKYJISIpHBIE, HOHHBIE, METAJUIMYECKUE. DJIeMEHTapHas s4yeika.
[Momumopduzm. [Tonumopdusie Mogubukanmuu. Amtorponus. M3omepus. ['omonorus. XuMUYECKHi CUHTE3.
Xumnyeckue peakiinu. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU. Peakiiuu pa3nokeHus, COeJMHEHNUs, 3aMelIeHNs, 0OMeHa. DK30TepMUYECKHUE U
sHI0TepMHUUecKHe peakuun. OOpaTuMble U HeoOpaTtumblie peakimu. TeroBoi 3pdext peakunu. 3akon ['ecca. TepmoxnuMuueckne ypaBHEHHUs.
Tennora o6pa3oBanus. Temnora cropaHus.
CkopocTh XMMHUECKON peakiiMi. AKTUBUPOBAHHBIA KOMILIEKC. 3aKOH AeicTBYonMX Macc. Kunetuueckoe ypaBHEHUE peakuu.
Karanus. Katanuszarop. arubutop. 'omorenHslii 1 rereporeHHsii karanu3. Katanutuueckue peakuuu.
Xumnueckoe papHosecue. [Ipunnun Jle [larense.
PactBopsl. AucniepcHbie cuctembl. PactBopsl. ['pyOoaucriepcHbie cucTeMbl (CyCIieH3uu 1 AMYIbeun). Kommonaaeie pacTBOpPHI (30511). A3pO30IIH.
CrniocoObI BbIpakKeHUs! KOHIICHTPALIMU PacTBOPOB. MoJsipHasi KOHIEHTpanus (MOJISIPHOCTB ).
DAEKTPONUTHL. DIeKTpoauTudeckas aucconuanus. Crenens nuccounanuu. Koncranra quccouunanuu. Bogopoanslii moka3atens. Peakiinu HOHHOTO oOMeHa.
I'mpponus oprannueckux BewecTs. ['uaponus conen.
DNeKTpOXUMHUYECKUE peaklnu. ['anbBaHnuecKkuit anemMeHT. Dnektpoasl. Anoa. Karoa. Akkymynsarop.
ToNIUBHBIN JIEMEHT. DIIEKTPOXUMHUSL.
Psin cranpapTHBIX 35eKTpoAHBIX oTeHIanoB. CtanaapTHeie yenoBus. CTaHIapTHBIA BOJOPOIHBIHAIEKTPO/I.
Koppozus metamnoB. Xumuueckas 1 2JIEKTPOXUMUYECKass KOPPO3HUSL.
DNeKTponn3. IAEKTPOIU3 BOJHBIX PACTBOPOB. DIEKTPOJINU3 PACIIIABOB.
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Heopranuveckass Xumust

Mertanbsl. CriocoObl oydeHust MeTauioB. JIErkue u Tsok€npie MeTaiibl. JIerkomnaBkue TyromiaBkue MeTaibl. Metamindeckue 3JaeMeHTsl A- u b-rpymm.
Menp. [unk. Turan. Xpom.Kenezo. Hukens. [TnaTuna.

Cnnael. Jlerupyrommue no6apku. Yépabie Metambl. [[BeTHbie MeTaibl. YyryH. Ctans. JlerupoBaHHBIC CTaH.

OKCHUIBI M TUIPOKCHUIBI METAJLIOB.

Hemeramsl. [IpocTeie BemecTBa — HeMeTautbl. Yriiepon. Kpemunii. Azot. @ocdop. Kucnopoa. Cepa.

®Top. Xiop.

Kucnorusie okcunabl. Kucnopoacoaepskamnue kucinotsl. CepHast KUCIOTa. A30THAS KUCIOTA.

Bonopoansie coequHeHNsI HEMETaJIIOB.

I'enernyeckas cBsi3b HEOPraHUUYECKUX U OPTaHUYECKHX BEIIECTB.

XuMus ¥ )KU3Hb

Xumuueckasi IPOMBIIIEHHOCTh. XUMUYECKasl TEXHOJIOTHUSL.

XUMHUKO-TEXHOJIOTHUECKUE TPUHLIMIIBI TOJTyUeHUs] MeTaioB. YépHas metaiyprus. [IpousBoncreouyryHa. Jlomennas neus. Ariaomepauus. [IponsBoacTso
ctanu. Kucnopoauelii koHBepTOp.be30Tx0/1HOE NPOU3BOJACTBO.

Xumus B 6b1Ty. [IpoaykTel nutanus. bertoBas xumus. OTnenounsle MaTepuaibl. JlekapcTBEHHbIETIpenapaThl. DK0JIOoruHuecKuii MOHUTOpHHT. [IpenensHo
JIONyCTUMBbIE KOHLIEHTPALIUU.

IInanupyemble pe3ybTaTbl 00y4eHH
B pesynbrare uzydenus yueOHoro npeamMera « XMMHUs» Ha YPOBHE Cpe/iHero oouiero oopa3oBaHust Ha 0a30BOM YpOBHE
8LINYCKHUK HAYYUMCAL:
— PpacKpbIBaTh Ha IIPUMEPAx poJib XUMHUH B (HOPMUPOBAHNN COBPEMEHHON HayYHON KapTHHBI MUpa U B MPAKTUUECKON JEATEIbHOCTH YeJI0BEeKa,;
— JI€MOHCTPHMPOBATh HA IIPUMEPAX B3aUMOCBA3b MEXKIYy XUMHUEN U JPYTUMH €CTECTBEHHBIMU HAyKaMU;
— packpbIBaTh Ha IPUMEPAxX MOJIOKEHUs TEOPUHU XUMHUYECKOro ctpoerus A.M. bytneposa;
— TOHHUMaTh pU3HUECKUI cMbICH neproandeckoro 3akoHa J[.M. MenneneeBa 1 Ha ero OCHOBE OOBSICHITH 3aBUCUMOCTh CBOMCTB XUMHUYECKUX
AJIEMEHTOB U 00pPa30BaHHBIX UMHU BEIIECTB OT 3JIEKTPOHHOTO CTPOEHHUS aTOMOB;
— OOBACHATH MPUYMHBI MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIIMX MPEACTaBICHUI 00 UX COCTaBE U CTPOCHUH;
— IPUMEHSTH [IPaBUJIa CUCTEMATUUYECKON MEXTyHAPOIHON HOMEHKIIATYPhl KaK CPE/ICTBA PA3IUUYEHUS U UICHTU(PHUKAIIMHN BEIIECTB 10 UX COCTaBy U
CTPOCHHUIO;
— COCTaBIIATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIbI OPraHU4YEeCKUX BEUIECTB KaK HOCUTENIel HH(OpMAIMN O CTPOSHUH BEILIECTB, €r0 CBOMCTBAX U
MIPUHA/IJIEKHOCTH K OIPENEIEHHOMY KJIACCy COEMHEHUI;
— XapaKTepH30BaTh OPraHUYECKUE BEIIECTBA [10 COCTABY, CTPOECHUIO U CBOMCTBAM, YCTaHABIMBATh IPUUYNHHO-CIEACTBEHHBIE CBSI3U MEXK]y TaHHBIMU
XapaKTepUCTUKaMU BELIECTBA;
— IPUBOAUTH MIPUMEPHl XUMUUECKUX PEAKIIUH, PACKPBIBAIOIINX XapaKTEpHbIE CBOMCTBA TUIIMYHBIX ITPEICTABUTENIEN KJIACCOB OPraHUYECKUX BELIECTB
C LIETIBIO UX UJIEHTU(PUKAUU U 00BSCHEHUS 00JIaCTH MPUMEHEHUS;



MPOTHO3UPOBATH BO3MOXKHOCTh ITPOTEKAHHSI XUMHUECKUX PEaKkIMii Ha OCHOBE 3HAHWH O TUIIAX XMMUYECKOH CBS3M B MOJICKYJIaX PEareHTOB U UX
PEaKLNOHHON CIIOCOOHOCTH;

UCIIONIb30BaTh 3HAHMS O COCTABE, CTPOCHUU M XUMHUYECKHX CBOMCTBAX BEIIECTB JUIA UX 0€3011acCHOTO MPUMEHEHHS B IPAKTUYECKON JIESATEIbHO CTH;
MPUBOJIUTH MIPUMEPHI MPAKTHUECKOTO MCIIOJIB30BAHUS IPOYKTOB MepepaboTKu He()TH U IPUPOIHOTO T'a3a, BBICOKOMOJIEKYJSIPHBIX COSTMHEHUN
(TONMATHIICHA, CHHTETHYECKOTO Kay4yyKa, alleTaTHOTO BOJIOKHA);

IMPOBOJUTH OIIBITHI IO PACIIO3HABAHUIO OPIraHUYCCKUX BCUICCTB (I‘HI/ILlepI/IHa, yKCYCHOﬁ KHCJIOTBI, HCIIPCACIIbHBIX KUPOB, INIIOKO3bI, KpaxmaJia,
0€JIKOB) B COCTaBE MUIIEBBIX IPOTYKTOB U KOCMETHYECKHX CPECTB;

BJIAJICTh MTPABUJIAMH U TIpUEMaMH 0€30MacHOM paboThl ¢ XUMUYECKUMU BEIIECTBAMHU U JIAOOPATOPHBIM 000pyIOBaHHEM;

yCTaHaBJIMBAaTh 3aBUCHMOCTh CKOPOCTH XMMHUYECKOIM PEaKIMU U CMEIIEHHS XUMHUUECKOTO PABHOBECHUS OT PAa3IMUHBIX (PaKTOPOB C LIENBIO
OIpPCACICHUS ONITUMAJIbHBIX YCJIOBI/Iﬁ MMPOTCKAHUA XUMHUUYCCKUX IMIPOLCCCOB,

MPUBOIIUTH IPUMEPHI TUAPOIIM3A COJICH B MOBCETHEBHOM KU3HU YEIOBEKA,

IPUBOANTH PUMEPHI OBP B IPUPOJIE, IPOU3BOCTBEHHBIX MPOIECCAX U KUZHEACITEIEHOCTH OPraHU3MOB;

MIPUBOJIUTH MIPUMEPHI XUMHUUECKUX PEAKIIH, PACKPBIBAIOIINX OOIIHE XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB H HEMETAJUIOB,;
IIPOBOJIUTH PACUETHI HA HAXOXKICHUE MOJICKYIIIPHON (POPMYIIBI YITIEBOJOPO/A 110 MPOIYKTaM CTOPAHHUS 10 €r0 OTHOCHTENIFHOH IUIOTHOCTH U
MAaCCOBBIM JOJISM 3JIEMCHTOB, BXOJAIINX B €0 COCTaB.

BJIAJIETh NPaBUIaMHU OE30MIaCHOTO OOpAIEHHUs C €IKUMH, TOPIOYMMHU M TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMH OBITOBON XHUMHUHU;

OCYIECTBIIATH IOMCK XUMUYECKOW HH(POPMAITUH 110 Ha3BaHUSIM, UICHTU(HUKATOPAM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTHYECKHU OLIEHUBATh U HHTEPIPETHUPOBATH XUMUUYECKYIO HH(OPMALINIO, COIEPKAILLYIOCS B COOOIEHHX CPEICTB MacCOBOM HH(OpMAIHH,
pecypcax I/IHTepHCTa, HAY4YHO-TIOITYJIAPHBIX CTAThAX C TOYKH 3PCHUA GCTGCTBeHHO-HaquOﬁ KOPPEKTHOCTHU B LEJIAX BBISABICHHUA OIIMOOYHBIX
CYXJIeHHH 1 GOpMHUPOBAaHUS COOCTBEHHOM MO3UINH;

MIPEJCTABIATH MTyTH PELIEHUs IIT00ANbHBIX MPOOJIeM, CTOSIINX MEPE]] YEIIOBEUYECTBOM (IKOIOTUYECKUX, SHEPTETUUECKUX, CHIPbEBBIX), U POJIb XUMUHU
B PEILIEHUU 3TUX MPOoOIeM;

BblnyCKHMK Ha bazoeom YPOBHE nosy4unt 603MONCHOCMb HAYYUMbCAL.!

WUTIOCTPUPOBATh HAa IPUMEpPAX CTAHOBIIEHUE U 3BOJIIOIMIO OPIraHUYECKOW XMMHMH KaK HAyKH Ha Pa3IMUHbIX UCTOPUUECKHX ITAlax €€ pa3BUTHUS;
HCIOJIb30BaTh METO Il HAyYHOT'O MTO3HAHUS MPH BBHIOJIHEHUH NTPOEKTOB U Y4eOHO-UCCIIE0BATENbCKHX 33/1a4 IO U3YYSHHIO CBOWCTB, CIIOCOO0B
MOJTyY€HUs U pacliO3HABaHUs OPraHUYECKUX BEIIECTB;

OOBACHATH PUPOJY U CIIOCOOBI 00pa30BaHUs XUMUYECKOM CBSA3U: KOBAaJEHTHOU (TOJIIPHOM, HENOISIPHOM ), HOHHOM, METaJNINYECKOM, BOJOPOIHOM
— C IEJIBbIO OIpEeIeIeHUs] XUMUYECKO aKTUBHOCTHU BEIIECTB;

yCTaHaBJIMBaTh TEHETHUECKYIO CBA3b MEX/1Y KJIaCCaMH OPraHUYECKHX BEIIECTB /ISl 000CHOBAaHUS NMPUHIMUITHAIBHOW BO3MOXKHOCTH MOJTYUYECHHUS
OpPraHMYECKUX COEIUHEHHM 3a/1aHHOTO COCTaBa U CTPOCHUS;

yCTaHaBJIMBATh B3aUMOCBSI3U MEXAY (akTaMy U TEOpHel, MPUUMHON U CIEICTBUEM IIPU aHAJIM3€e MPOOIEMHBIX CUTYaIMi 1 000CHOBaHUU
MIPUMEHSIEMbIX PEIICHNN HA OCHOBE XUMUYECKUX 3HAHUM.



TemaTnyeckuiIIaHnopasaeiaam

Xumus, 11kmace

Pabouasimporpamma
Ne (KOJIMYEeCTBOYACOB)
HaumeHnoBanuepasienos
n/m Kon-Bo [Tpaktnueckne | KoHTponbHBIE
YPOKOB paboThl paboThl
BBoHBIN ypOK 1 - -
1 Teopernueckre OCHOBBI XUMUH 19 1 1
2 Heopranuueckas xumusi 11 2 1
3 XUMHUS U )KU3Hb 3 - -
Bcero: mpakTuueckasuacThb 3
Hroro: ypokos 34 2




KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHHUE

No Haumenoanue pasnenoB | Bcero [IpakTyeckoe conepkaHue K.P. IL.P. [TpumepHbIie O6opynoBanue «Touka
n/n U TEM 4acoB paszaena CPOKH pocta»
MIPOBEACHHUS
I nonmyroaue
1 yeTBepTh
CeHTs0ph
1 [ToBTOpEeHME Kypca XUMHU 1 1-s1 nemenst [{udposas nadbopaTopust
10 xnacca. T.b. CeHTsIOps [0 XUMUH, KOMITJIEKT
MOCYIbI M1 000pYI0BaHUS
U1 OTIBITOB, KOMILJIEKT
XUMHYECKUX PEAKTUBOB,
KOMIUICKT KOJUICKIUI
Teopernueckue ocHOBBI Xumumu (19 u)
1.1. BaxkHeiimue XuMH4YeCKHe MOHATHS M 3aKOHBI (4 1)

2 XHUMHUYECKUN IIEMCHT. 1 2-51 HeJens [{udposas nabopaTopust
Hyxmunst. M30TomsL. CEHTSIOps 10 XUMUH, KOMITJICKT
3aKOHBI COXpaHEHUs ocyibl 1 000PY0BaHUS
MacChl ¥ SJHEPTHH B TSI OTIBITOB, KOMITJICKT
XUMUH. XUMHUYECKUX PEaKTHBOB,

KOMIUIEKT KOJUICKIIAN

3 [Tepronnuecknii 3aKoH. 1 [{udposas nadbopaTopust
Pacnipenenenue 3-51 Henens 10 XUMUH, KOMITJICKT
AIIEKTPOHOB B aTOMax CeHTAA0pA ocyibl 1 000PY0BaHUS
DIIEMEHTOB MaJIBIX U TSI OTIBITOB, KOMILJICKT
OO0JBIINX MEPUOAOB. XUMHUYECKUX PEaKTHUBOB,

KOMIIIEKT KOJIJISKITHH

4 [Tonoxenue B 1 4-s Henens [{udposas nadbopaTopust

NEPUOINYECKON CUCTEME CEHTSIOps 10 XUMUH, KOMITJICKT

BOAOpPOaA, TAHTAHOU OB,
AKTHUHOHN 0B U
HCKYCCTBCHHO
MOJTYYCHHBIX DJICMCHTOB.

ocyibl 1 000PYI0BaHUS
711 OTIBITOB, KOMILICKT
XUMUYECKUX PEAKTHUBOB,
KOMIDIEKT KOJUISKITHH

OKTs10pb
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BanentHocTth 1

1-1 Henens

udposas nadboparopus

BAJICHTHBIC BOBMOXKHOCTH OKTAODS 110 XMMUH, KOMIUJIEKT
aTOMOB nocyzbl 1 000py10BaHUs
JUISL OTIBITOB, KOMIUIEKT
XMUMHUYECKHX PEaKTUBOB,
KOMIUIEKT KOJUICKIIMI
1.2.Ctpoenne BemecTBa (3 4) 1.3.
OcHOBHBIE BUBI JemoncTpanuu.Moaenu 2-suenens  |Lludposas mabopaTopust
XUMHYECKOH CBS3H. MOHHBIX, aTOMHBIX, OKTAODS 110 XMMUHU, KOMIUIEKT
WoHHas 1 KOBaJeHTHAs MOJICKYJISIPHBIX ¥ METAJUTHYECKIX MOCyIbl 1 000PYIOBaHUS
CBsI3b. MeTasueckas KPUCTAJNINYECKUX PELICTOK. 1151 OIIBITOB, KOMIUIEKT
cBs13b. BonoponHas cBs3b. Mogenu MoeKy U30MEPOB, XUMHYECKHUX PEAKTUBOB,
rOMOJIOTOB. KOMILJIEKT KOJUIEKLIUI
[TpocTpancTBeHHOE 3-a menens  [L{udposas madbopaTopust
CTPOEHHE MOJIEKYJI. OKTAODS 10 XMMUHU, KOMIUIEKT
[OCY/bl U 000pYy/I0BaHUS
151 OTIBITOB, KOMIUIEKT
XUMHAYECKUX PEAaKTHBOB,
KOMILJIEKT KOJUIEKLIUI
CrpoeHue KpUCTalJIOB. 4-g wenens  |Lludposas nabopaTopust
Kpucrannmuueckue OKTAODS [0 XMMUHU, KOMIUIEKT
pemeTku. [IpruauHb! MOCy Ikl 1 000PYIOBaHUS
MHOTroo0pa3us BellecTB. 151 OTIBITOB, KOMIUIEKT
XUMAYECKHX PEAKTHBOB,
KOMILJIEKT KOJUIEKLIUI
2 yeTBepTh
Hos6pp
1.4 XumMH4ecKHe peakiuu 1.5.
Knaccudukanus JemoHcTpauuu.Pasniunsie 2-51 [{udposas naboparopust
XUMHYECKUX PEAKIIUH. TUIIBI XUMUYECKUX PEAKIINH, HEIETISHOSAOpS [0 XMMUHU, KOMIUIEKT

BUACOOIIBITHI I10 OpFaHI/ILIeCKOI\/II
XUMHUU

JlabopaTopHbIe ONBITHI.
N3ydeHne BIUSHUA pa3InIHbIX

MOCY/bl U 000pYyI0BaHUS
U1 OTIBITOB, KOMILJIEKT
XUMHUYECKUX PEAKTHBOB,

KOMILJICKT KOJIJICKIIUIH
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10

CKOpOCTh XUMHYECKHUX
peakuuii. Karanus.

11

Xumudaeckoe PaBHOBECHE
" yCJIOBUSA €0 CMCIICHUA.

(hakTOpOB HA CKOPOCTH
XUMHUUYECKUX PEAKIUi

3-1
HEeJESTHOSOpA

[{udposas mabopaTopust
[0 XUMUH, KOMITJICKT
[OCY/Ibl U 000pYyIOBaHUS
IS OTIBITOB, KOMILJICKT
XUMHUYECKUX PEaKTHBOB,
KOMILJIEKT KOJUIEKIIUI

4-5
HEeJeSTHOS0pA

[{udposas mabopaTopust
10 XUMHUH, KOMIUICKT
OCY/Ibl U 000pYyI0BaHUS
TSI OTIBITOB, KOMIUIEKT
XUMHUYECKUX PEaKTHUBOB,
KOMIUIEKT KOJUICKIIUM

1.6.PacTBOpHI (5 4)

1.7.

12

JlucriepcHble CHCTEMBI.

5-1 Henens
HOSIOPS

[{udpoast maboparopust
10 XMMUHU, KOMIUIEKT
[OCY/bl U 000pYy/I0BaHUS
151 OTIBITOB, KOMIUIEKT
XUMHAYECKUX PEAaKTHBOB,
KOMILJIEKT KOJUIEKLIUI

Jexabpb

13

CniocoObl BeIpaskeHUs
KOHIIEHTpAIMK PaCTBOPOB

14

IIpakTnyeckasapadoral
«Ipurorosnenue
pacTBOPOB C 3aJJaHHOM
MOJISIPHOU
KOHUEeHTparuen». T.b.

15

DIIEKTPOJIUTHYECKAS
JIUCCOIMALIUS.

JlabopaTtopHble ONBITHI.
Omnpenenenue peakiiuu cpebl

YHUBCPCAJIbHBIM NHIHUKATOPOM.

I'maponus conen.

1-g nemens
nexaopst

[{udposast mabopaTopust
10 XUMUU, KOMIUJIEKT
MOCYIbI M1 000PYI0BaHUS
17151 OIIBITOB, KOMILJICKT
XUMUYECKUX PEAKTHUBOB,
KOMILIEKT KOJUIEKITUH

2-s1 HeNleIst
nexaopst

[{udposast maboparopust
M0 XMMUHU, KOMIUIEKT
MOCY/bl U 000pYyI0BaHUS
151 OTIBITOB, KOMIUIEKT
XUMAYECKHX PEAKTHBOB,
KOMILJIEKT KOJUIEKLIUH

3-1 Henens
nexaopst

[{udposas mabopaTopust
[0 XUMUH, KOMIIJIEKT
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Bonopoaneiii mokaszarensb.
Peakun nonnoro oomeHa.

16

['maponu3 opraHnyeCcKux
Y HEOPTraHUYECKHUX
COEIUHEHUN

MMOCYIbI M1 000pYI0BaHUS
TIJIST OIBITOB, KOMILJICKT
XUMHUYECKUX PEAKTUBOB,
KOMILJIEKT KOJUIEKIIUNI

4-g genens
neKaops

[{udposas nabopaTopust
10 XUMHUH, KOMIUICKT
[OCY/bl U 000pYyI0BaHUS
TSI OTIBITOB, KOMIUIEKT
XUMHUYECKUX PEaKTHBOB,
KOMIUIEKT KOJUICKIIHM

II monyrogue
3 yeTBepTh
SHBaph

1.8.91eKTPpOXHUMHUYECKHE PeAKIINHU

1.9.

17

XVWMHYECKNE UCTOUHUKHU
TOKa. Psi cTanmapTHBIX
IEKTPOJHBIX
IIOTEHIUAJIOB.

1

18

Koppo3us metaios u e€
IIPENYIPEKICHHE

19

DNeKTpoIn3

2-9

HEJEISITHBApS

[{udposas maboparopust
10 XUMHUH, KOMIUICKT
MOCY/Ibl U 000y I0BaHUS
TSI OTIBITOB, KOMIUICKT
XUMHUECKUX PEaKTHBOB,
KOMIUIEKT KOJUICKIIAM

3-g Hemens
SIHBapS

[{udposast mabopaTopust
10 XUMUU, KOMITJIEKT
MOCYIbI M1 000PYI0BaHUS
17151 ONIBITOB, KOMILJICKT
XUMUYECKUX PEAKTHUBOB,
KOMILIEKT KOJUIEKITUH

4-g Hemensa
STHBapS

[{udposast maboparopust
M0 XMMUHU, KOMIUIEKT
MOCY/bl U 000pYyI0BaHUS
151 OTIBITOB, KOMIUIEKT
XUMAYECKHX PEAKTHBOB,
KOMILJIEKT KOJUIEKLIUH

DdeBpaiib

20

\ Koutpoabnas padora 1

|

’ 1-s1 Hepenst

[{udposas nadbopaTopust
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I10 TEMEC «TCOpCTI/I‘leCKI/Ie
OCHOBBI XUMHHN»

(heBpans

110 XUMHH, KOMIUICKT
MoCyibl 1 000PYIOBaHUS
1S OTIBITOB, KOMILJICKT
XMMAYECKUX PEaKTHBOB,
KOMIUIEKT KOJUICKITHHA

2. Heopranumueckasi xumus (11 4)

2.1. MeTtaminl (6 4)

3.

21 | OGmast xapaKTepUCTHKA U JemoucTpanun.Oopasiisl 2-51 HeIenst [{udpoast maboparopust
CHOCOOBI OJYyYEHUS METAJUIOB U UX COEJUHEHUH. ¢beBpans 110 XMMUHU, KOMIUIEKT
METaJUIOB. B3anmMopeincTere MeTauioB ¢ [OCY/bl U 000pYy/I0BaHUS

KHCJIOPOAOM, KMUCIOTaMH, BOJIOM. 1151 OIIBITOB, KOMIUIEKT
JlokazarenbcTBO aM(OTEPHOCTH XUMHAYECKUX PEAaKTHBOB,
IIOMUHUS U €r0 TUAPOKCHIA KOMILJIEKT KOJUIEKLIUI

22 | O630p METAJIINYECKUX B3aumopeiictBue Menu u xenesa 3-s1 Henes [{udposas madbopaTopust
neMeHToB A- u  b- C KHCIIOPOJIOM; B3auMo/IeiicTBHE bespans 10 XMMUHU, KOMIUIEKT
HOJTPYIIT MEJIU ¥ JKelle3a C KUCIOTaMH MOCyIbl 1 000PYIOBaHUS

(cepHas, consnas). [lomyuenue 151 OIIBITOB, KOMIUIEKT
THJIPOKCUI0B MeaHu (2) U Xpoma XUMUYECKUX PEAKTUBOB,
(3), okcuaa menu. KOMILIEKT KOJIJIEKLIUMA

23 | Mens. [uuk. Turas. BszaumoieiicTBre OKCHIOB U 4-s1 wenens [{udposas nabopatopus

Xpowm. THJIPOKCUI0B METAJLJIOB C ¢beBpans [0 XMMUHU, KOMIUIEKT
KHcioTaMu. Jloka3aTeabCTBO OCy/bl U 000pYy/10BaHUS
aM(pOTEpPHOCTU COEANHEHHH 151 OTIBITOB, KOMIUIEKT
xpoma (3). XUMHUYECKHUX PEAKTHBOB,

KOMILJIEKT KOJUIEKLIUI
Maprt
24 | CrutaBbl METaIJIOB 1-1 Henens [{udposast maboparopust

Mapra M0 XMMUHU, KOMIUIEKT
MOCY/bl U 000pYyI0BaHUS
151 OTIBITOB, KOMIUIEKT
XUMAYECKHX PEAKTHBOB,
KOMILJIEKT KOJUIEKLIUH

25 | OKcHIBI U TUAPOKCHUIBI 2-51 HeJenst [{udposas maboparopust
METaJUIOB Mapra 0 XMMHUHU, KOMIUIEKT
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MMOCYIbI M1 000pYI0BaHUS
TIJIST OIBITOB, KOMILJICKT
XUMHUYECKUX PEAKTUBOB,
KOMILJIEKT KOJUIEKIIUNI

26 | IlpakTuyeckasi padora 2 3-s1 Henens [{udposas mabopaTopust
«Pemenne Mapra [0 XMMHUHU, KOMIUIEKT
9KCIIEPUMEHTAIbHBIX 0Cy il 1 000PY0OBaHUS
3a]a4 1o TeMe U151 OITBITOB, KOMIUIEKT
«Metame»». T.b. XUMUYECKUX PEAKTUBOB,

KOMIUIEKT KOJUICKIIHM
3.1.Hemetansl (5 4) 3.2.

27 | O030p HEMETAIIOB. 4-s1 Henenst [{udposas madbopaTopust
CpoiicTBa 1 IpUMEHEHHE MapTa 10 XMMUHU, KOMIUIEKT
BO)KHEHIIINX HEMETAJUIOB MOCyIbl 1 000PYIOBaHUS

151 OIIBITOB, KOMIUIEKT
XUMAYECKUX PEAaKTHBOB,
KOMILJIEKT KOJUIEKLIUI
4 yeTBepThH
Arnpenb

28 | OOmias xapakTepUCTHUKA JemoHcTpanuu.O6pa3is! 1-s1 Henens [{udposas nadbopaTopust
OKCHJIOB HEMETAJIIOB H HemeTauioB. Mojenu anpens M0 XMMHUH, KOMIUIEKT
KHCJIOPOJICOAEPIKAIINX KPUCTANTNYECKUX PEIIETOK ocyibl 1 000PY0BaHUS
KHACIOT. OKUCIUTENBHBIE anMasa u rpaguTta. [lomyuenne IUIS1 OTTBITOB, KOMILIEKT
CBOMCTBA CEPHOM U aMMMaKa U XJI0pOBOI0PO/1a, XMMUYECKUX PEaKTHBOB,
A30THOM KHCIIOT. pacTBOpeHHE UX B BOJIE, KOMIUIEKT KOJUIEKIIUH
Bonoponnsie coennHeHHs JI0Ka3aTeIbCTBO KMUCIOTHO-

HEMETaJJIOB OCHOBHBIX CBOMCTB 3THX BEIIECTB.

29 | I'enetnueckas cBs3b Coxuranue yrisi ¥ cepsl B 2-s1 HeIenst [{udposas nadbopaTopust
HEOPTraHMYECKUX U KHCJIOPO/Ie, OTpe/ieNieHHe anpens M0 XHMHUH, KOMIUIEKT
OpPraHUYECKHX BEIECTB XUMHYECKHX CBOHCTB MPOIYKTOB nocyibl 1 000PYI0BaHUS

cropanus. Bzaumopeincrsaue ¢ JUIS1 OTIBITOB, KOMILUIEKT

MeJIbI0 KOHIICHTPUPOBAHHOU XMMHUYECKUX PEaKTHBOB,

CEpHO KHUCIIOTHI, KOMILIEKT KOJUICKIIUI
30 | ITpakTnyeckasipadoral KOHIICHTPUPOBAHHOM U 3-51 Henens [{udposas nadbopaTopust
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«Pemenne pa30aBICHHON a30THON KUCIIOTHI. anpens 110 XMMUHU, KOMIUIEKT
HKCTIIEPUMEHTATBHBIX MoCyibl 1 000PYIOBaHUS
3aj1a4 10 TeMe 1151 OIIBITOB, KOMIUIEKT
«Hemeramism»y. T.b. XAMUYECKUX PEAKTUBOB,
KOMILJIEKT KOJUIEKLIUI

31 | KonTpoabHasi pa6ora 2 4-g Henensa [{udposas nadbopaTopus
no teme «Heoprannueckas anpens 110 XMMUHU, KOMIUIEKT
XUMUSD MoCyibl 1 000PYIOBaHUS

1151 OIIBITOB, KOMIUIEKT
XUMAYECKUX PEaKTHBOB,
KOMILJIEKT KOJUIEKLIUI
Maii
4. Xumus u Ku3Hb (3 9) 5.

32 | Xumus B JemoncTpanun. O0pasisl 1-s1 nenens [{udposas nadbopaTopust
IPOMBIIIIIEHHOCTH. CpeACTB OBITOBOM XMMUU, Mast 10 XMMUHU, KOMIUIEKT
[TpUHIUITBI XUMHYECKOTO WHCTPYKIIMHU TI0 MX TIPUMEHEHUIO. [OCY/bl U 000pYy/10BaHUS
POM3BOJCTBA. XUMHUKO- 151 OIIBITOB, KOMIUIEKT
TEXHOJIOTMYECKHE XUMAYECKUX PEaKTHBOB,
HPUHIUITBI KOMILJIEKT KOJUIEKLIUH
IPOMBIIIIIEHHOTO
HOJY4YEeHHUs] METAJLIOB.

IIpou3BoncTBO YyryHa u
CTallu

33 | Xumus B ObITY. 2-51 Helenst [{udposas nadbopaTopust
Xumudaeckas Mast M0 XMMHUH, KOMIUIEKT
POMBIIIJICHHOCTh U OCy/bl U 000pYy/10BaHUs
OKpY’KaroIas cpesa. 151 OTIBITOB, KOMIUIEKT

XUMAYECKHX PEAaKTHBOB,
KOMILJIEKT KOJUIEKLIUH

34 | UtoroBslil ypok 1o Kypcy 3-s1 Henens [{udposas nadbopaTopust

xumuu 11 kiacca. mas [0 XUMHWUH, KOMILIEKT

ocyibl 1 000PYI0BaHUS
JJIs1 OIIBITOB, KOMIIJIICKT

XUMHWYCCKUX PCAKTUBOB,
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KOMIIJICKT KOJ'IJ'ICKI_[I/Iﬁ

NTOI'O: 34 2 3

CIIMCOK PEKOMEHAYEMOM YYEBHO-METOJAYECKOM JIUTEPATYPhbI

. AdanacreBa M.H.Xumus. Paboune mporpammel. Ilpeamernas nmuust yueObnukoB I.E. Pymsutuca, @.I. ®@enpamana. 10-11 kmaccer: yueOHoe

nocodue s 0011e00pa3oBaTe/IbHBIX Opranu3aiuii: 0a3oBsiii yposenb / M.H. Adanacsesa. — M.: Ilpocsemienue, 2020.- 48c.

. Xumus. OcHoBbl ob6miedt xumuu. llkmacc. Yuebnuk. ba3oBbiii ypoBeHb: yueb. ansi oOmieoOpa3oBar. opranusanuii: 6a3oBbiii ypoBens / [E.

Pynzutuc, @.I. ®enpaman. — [Ipocsemenue, 2021. - 224 c.

. Pamenkmit A.M. Xumus. Humakrnueckuii marepuan. 10—11 xmaccel: mocoOue st oOpa3oBareNbHBIX opranu3ammii /| A.M. Panmenkwmii. — M.:

[Tpoceemenue, 2020. - 79 c.
I'apa H.H. Xumus. Ypoku B 11knacce: mocoOue juist oduieodpazobatenbHbix opranuzanuii / H. H. I'apa. — M.: IIpocsemenue, 2017. - 112c¢.
Kazannesa 10.H. Xumus. «Koncrpykrop» Tekymiero koutpois. 11 kimace: mocobue ans obmeooOpasosar. opranuzauuii / FO.H. Kazanues. — M.:

[Tpoceemenue, 2020.-69 c.

. Xumus: 11 kiace: 2IeKTPOHHOE MPUIIOKEHUE K YUSOHUKY.
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