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|. ITosicHUTEILHAS 3AIUCKA
Pabouas mporpamMma coctaBiieHa Ha OCHOBaHUH CIICAYIOUIUX JOKYMEHTOB:

1. ®enepanpHbiii 3ak0H 0T 29.12.2012 Ne 273-03 (pen.ot 31.07.2020) «O6 obpazoBanmuu B Poccuiickoit denepannn (¢ u3M.u Aot., BeTym.B crity ¢ 01.09.2020).

2. [Nacnopt HanmoHaNBHOTO MpoekTa «O6pazoBanue» (yrB.pesuanymom Cosera nipu llpesuaente PO no ctpaTernueckoMy pa3BUTHIO U HAIIMOHAIBEHBIM IPOCKTaM,
mpoTokoia otT 24.12.2018 Ne 16).— URL.:

https://login.consultant.ru link ?req=doc&base=L AW&n=319308&demo=1 (mara obparnenus: 10.03.2021)
3. locynapctBennas nporpamma Poccuiickoit @enepanun «PazButie oOpasoBanus» (yTBepskaeHa nocranosiaeHueM [IpasurensctBa PO o1 26.12.2017 Ne 1642 (pen.ot
22.02.2021) «O06 yTBep:KIEHUH rocyIapCcTBEHHOM porpaMmbl Poccuiickoit @enepanun «Pazutie odpasoBanus».— URL:
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d938 7d7364e34f26f87ec138f
(mara obpamienus: 10.03.2021)
4. Ilpodeccuonanvubiii crangapt «llegaror (megarornveckas AeATEILHOCTD B AOIIKOJILHOM, HAYaJIbHOM 00IIEM, OCHOBHOM O0IIIeM, CpeIHEM 00IIeM 00pa30BaHuH ),
(BocmiuTaTens, yuanutenb)» (pen.ot 16.06.2019 r.) (Ilpukaz MunmcTepcTBa Tpyaa u coruanbHO# 3amuTel PO ot 18 okTsa0ps 20131.Ne 5441, ¢ naMeHeHUSIME, BHECEHHBIMU
npukazoM MUHHCTEPCTBA TpyAa u corBamutel PO ot 25 nexadps 2014 r.Ne 11151 u ot 5 aBrycra 2016 r.Ne 4221).— URL.: // http://npodcrannaproenarora.pd (aara
obpamenus: 10.03.2021)
5. [Ipodeccnonanbrelil cranaapT «llemaror MOMONMHATENEHOTO 00pa3oBaHus eTeit u B3pocabix» (IIpukas MuHHCcTEpCTBa TpyAa U CONUANBHOMN 3amuTel PO ot 5 mas
2018 1.Ne 298n «O06 yrBepx)aeHnn npodeccruoHansHoro cranaapra «llemaror qomomauTensHOTO 00pa3oBaHus AeTel U B3pocibix»).— URL:
[Ihttps://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/index.php?
ELEMENT_ID=48583
(marta obpamenns: 10.03.2021)
6. denepanbHbI rOCyJapCTBEHHBIN 00pa30BaTeNIbHBIN CTaHIAPT OCHOBHOTO 00mIero o0pa3oBanus (YTBEpKIEH MTpUKa3oM MUHHUCTEPCTBAa 00pa30BaHUs M HAYKH
Poccuiickoit ®enepanuu ot 17 mexadbps 2010 r.Ne 1897) (pemx.21.12.2020).— URL.: https://fgos.ru
(marta obpamenns: 10.03.2021)
7. denepanbHbIi rOCYyJapCTBEHHBIN 00pa30BaTe/IbHBINA CTaHAAPT CpeAHero odbuiero oopazoBanus (yTBEpKAEH NpruKa3oM MUHHCTEpCTBAa 00pa30BaHuUs U HAYKH
Poccuiickoit ®enepanuu ot 17 mas 2012 r.Ne 413) (pex.11.12.2020).— URL.: https://fgos.ru
(mara oopamienus: 10.03.2021)
8. MeToanyeckne peKOMEHAALMH 10 CO3IaHHIO U (QYHKIIMOHUPOBAHUIO IETCKUX TeXHOMAapKoB «KBaHTOpHyM» Ha Oa3e 00meo0pa3oBaTesIbHBIX OpraHu3aui
(yTBepIeHbI pactopsbkeHrneM MuHHCTEpCTBa pocBenienus Poccuiickoit @eneparun ot 12 stuBapst 2021 r.Ne P-4).— URL:
http://www.consultant.ru/document/cons_doc_LAW_374695
(mara ooparmenus: 10.03.2021)
9. MeTtoanueckne peKOMEHIALNH 110 CO3/AaHUI0 U GYHKIMOHUPOBAHUIO B 00111€00pa30BaTENbHBIX OPTaHU3AIUIX, PACTIONOKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX
ropojax, IIeHTpOB 00pa30BaHMA €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOH HarpasieHHocTel («Touka poctay) (YTBEepKaeHBI pacnopsikeHrneM MuHHCTEpCcTBa
npocsetenns Poccuiickoii deneparmu ot 12 saBaps 2021 r.Ne P-6).— URL: http://www.consultant.ru/document/cons_doc_ LAW_374694/
(marta obpamenns: 10.03.2021)
10.canurapHo-3nugeMuonornyeckre npasuia u Hopmatusbl CanlluH 2.4.2.2821-10 «CanuTapHO-3MHAICMUAOIIOTHYECKIE TPEOOBAHHS K YCIIOBHSIM U OpraHU3aI[uH
o0y4eHus B 0011e00pa30BaTeNbHbIX YUPEXKICHUAX», YTBEPKICHHBIMYU [TOCTaHOBIEHUEM [ JTaBHOTO roCcyJapCTBEHHOI'O CAaHUTApHOT 0 Bpaua Poccuiickoit Peneparyu ot
29.12.2010 r. Ne 189, 3apeructpupoBannsiM B Musiocte Poccnn 03.03.2011, peructpanmonnsiii Homep 19993,

11.00IT OO0 MOY «COUI ct. TapxaabD».




l. Heasimu 1 3a1a4aMu W3yYeHUS XMMHUH Ha 0230BOM YPOBHE CPEIHETO OO0IIEero 00pa3oBaHus SBIISIOTCS:

. OCBOCHHUE 3HAHUH O XMMUYECKOHN COCTABIIAIOLICH €CTECTBEHHOHAYYHON KapTUHBI MUPA, BAXKHEUIINX XUMUYECKUX ITIOHATHAX, 3aKOHAX U TEOPHUSX;

. OBJIa/ICHHe YMEHHMSAMHU [IPUMEHSATH [10JyYCHHbIE 3HaHUS 17151 0ObACHEHUS Pa3HOOOPA3HbIX XUMUYECKUX SBJICHUH U CBOMCTB BELIECTB, OLEHKU POJIU
XUMHH B Pa3BUTUH COBPEMEHHBIX TEXHOJIOTUN U TIOJyYEHUH HOBBIX MaTEPUAJIOB;

. pa3BUTHe [103HABATEIbHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B MPOLIECCE CAMOCTOATENILHOTO IPUOOPETEHUS] XUMHUECKUX 3HAHUH €
UCTIOJIb30BAaHUEM PA3IMYHBIX UCTOYHUKOB HH(OPMAIMH, B TOM YUCII€ KOMITBIOTEPHBIX;

. BOCIIMTAHUE YOESKICHHOCTU B IIO3UTUBHOMN POJIM XUMHHM B KM3HU COBPEMEHHOT'0 0011eCTBa, HEOOXOUMOCTH XMMUYECKH IPAaMOTHOI'O OTHOILIEHMS K
CBOEMY 3/I0POBBIO U OKPYKAIOILEN CPELE;

. NpMMeHeHHe MOJTyYeHHbIX 3HAHUI M YMeHMii 17151 0€30I1aCHOr0 UCIOJIb30BAHNUS BEILECTB U MaTepPHAJIOB B OBITY, CEJILCKOM XO3SICTBE U Ha
IIPOU3BO/ICTBE, PEIICHUS IPAKTUUECKHX 3ajjad B IOBCEITHEBHOM JKMU3HU, IPEIYNPEKICHUS IBICHUMN, HAHOCSIINX BPE]l 3J0POBbIO YEJIOBEKA U

. OKpYKaroIlel cpefe.

Peanu3anus ocHOBHBIX 00111€00pa30BaTENIbHBIX MPOrPaMM 10 Y4eOHBIM IpeMETaM €CTECTBEHHO-HAyYHOM HAlpaBJIeHHOCTH, B TOM YUCIIE B paMKax
BHEYPOUHOM J1€ATEIbHOCTH 00yUaIonXcs;
pa3paboTKa U peanu3alys pa3HOYPOBHEBbIX JOMOJHUTEIbHBIX 00111€00pa30BaTeNIbHBIX IPOrPaMM €CTECTBEHHO-HAyYHON HAIpPaBIEHHOCTH, a TAK)Ke UHBIX
[IpOrpaMM, B TOM YHCJI€ B KAHUKYJISIPHBIN IEPHO/;
BOBJICUECHHUE YUALIUXCS U [IEAArOrMYECKUX PAOOTHUKOB B IPOEKTHYIO A€ATEIbHOCTD;
OpraHu3aiys BHey4eOHOH 1eATeIbHOCTH B KAHUKYJISIPHBIA IEpUO, pa3padoTKa U peaan3alusi COOTBETCTBYIOIIUX 00pa30BaTENIbHbBIX IPOTPAMM, B TOM
qucie JUis J1arepeil, opraHn30BaHHbIX 00pa30BaTeIbHBIMU OPTaHU3ALMSIMU B KAHUKYJISIPHBIA IEpUO/;
MOBBILIEHUE MPOPECCUOHAIBHOIO MAaCTEPCTBA ME€1arorn4ecKuX padOTHUKOB LIEHTPA, PEAIN3YIOLIMX OCHOBHbBIE U JIOMIOJIHUTEIbHBIE 001Ie00pa30BaTeIbHbIE
IPOrpamMMBl;

Coznanne nenrpa «Todyka pocTtay mpeanosaraetT pa3Butue o0pazoBarenbHON HHPpAaCTPyKTyphl 00111e00pa30BaTeIbHON OpraHU3allK, B TOM YUCIIE
OCHallleHue 0011e00pa3zoBaTeIbHON OpraHu3altu:
o0opynoBaHuEM, CpeACTBAMU 00YUEHUSI U BOCIIUTAHUS JUISl U3YUEeHHUsI (B TOM YHUCIIE HKCIIEPUMEHTAIILHOT0) MTPEIMETOB, KypCOB, JUCIUIUINH (MOIYEi)
€CTECTBEHHO-HAyYHOW HANpPaBIEHHOCTH MPHU peaTu3allii OCHOBHBIX 00111e00pa30BaTeIbHBIX IPOrPaMM U JIOTIOJTHUTENBHBIX 00111€00pa3oBaTeIbHBIX
MIPOrpaMM, B TOM YHCIIE JJISl PACUIUPEHUS COIepKaHNs yUeOHbIX npeaAMeToB «Du3ukay, «Xumus», «buonorusy»;
000pyI0BaHUEM, CPEJCTBAMU OOYUYEHUS U BOCITUTAHHUS JJISl peaIn3alliy IPOrpaMM JIOTIOIHUTEFHOTO 00pa30BaHMsl €CTECTBEHHO-HAYYHOM
HaIpPaBJIEHHOCTH; KOMITBIOTEPHBIM U MHBIM 000pYI0BaHUEM.
CoBpeMeHHbIE IKCIIEPUMEHTAIBHBIE UCCIIEI0BAHUS 10 XUMHUH YK€ TPYTHO MPEICTaBUThH 0€3 NCIO0Ib30BaHuUs HE TOJIBKO aHAJIOTOBBIX, HO U

1M (pOBBIX U3MEPUTENBbHBIX TPHOOPOB. B ®enepansrom ["'ocynapersennom ObpazoBatenbHoMm Ctanaapte (PI'OC) nponucaHo, YTO OJTHUM U3
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBHM, TPUOOPETAEMBIX YUAIIUMUCS, JOJKHO CTaTh YMEHUE «IIPOBEIEHUS OMBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX
UCCIIETOBaHUM, MPSAMBIX U KOCBEHHBIX U3MEPEHHI C NCIOJIb30BAHNEM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOBY». YUEOHBIN SKCIIEPUMEHT 10
XMMUH, IPOBOIMMBIN Ha TPATUILIMOHHOM 000pYA0BaHUH, O€3 MPUMEHEHHs U(POBBIX JIAOOPATOPHil, HE MOXKET MO3BOJIUTH B ITOJIHOM Mepe PelIuTh BCe 3a-
Jla4¥ B COBPEMEHHOM MIKOJIE. DTO CBSA3AHO C PSIAOM MPUYMH:
TPaaUIIMOHHOE IIKOJIEHOE 000PYOBAHUE U3-3a OTPAHUYCHUS TEXHUUYECKUX BO3MOKHOCTEH HE TO3BOJISET MPOBOAUTH MHOTHE KOJIMYECTBEHHBIE
HCCIICI0BaHMS;
JUTUTENIHOCTh MPOBEICHUS XMMUYECKUX MCCIEIOBAHNIN HE BCETJa COTACyeTCs C JUIMTEIbHOCThIO YUeOHBIX 3aHATHIA;



BO3MOXXHOCTh TIPOBECHHSI MHOTHX UCCIICJJOBAHHI OTPAaHUYHUBACTCS TPEOOBAHHUSIMHI TEXHUKH 0€30MaCHOCTH U JIp.

[udposast mabopaTopwsi MOTHOCTHIO MEHSET METOJIMKY U COJCPKaHNE IKCIIEPUMEHTAILHOM JESITEILHOCTH U PEIIaeT BBIIICTICPEYHCICHHBIC
npo6yiemsl. [lIupokuit CIEKTp JATYMKOB MO3BOJISET yUAIIUMCS 3HAKOMHUTBCS C TTapaMeTpaMHu XUMUYECKOT0 SKCIIEPUMEHTAa HE TOJIHKO Ha KAYECTBEHHOM, HO
Y Ha KOJIMYecTBEHHOM ypoBHe. [{udpoBas 1abopatopus MO3BOJISET BECTH JTUTEIBHBIN SKCIIEPUMEHT JJaKE B OTCYTCTBHE IKCIIEPUMEHTATOpPA, & YaCTOTa UX
M3MEpEHUI HEeTOABIACTHA YEI0BEUECKOMY BOCTIpHUITHIO. B mporecce hopMupoBaHHs SKCTIEPUMEHTAILHBIX YMEHUN YUEHUK 00y4aeTcst IPeCTaBIsATh
uHpopMaIHo 00 UCCICIOBAaHUN B YETHIPEX BUIAX:

B BepOaTbHOM: OITUCHIBATH AKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIENb SKCIIEpUMEHTa, (PUKCUPOBATH BHUMAHUE HAa U3MEPSIEMBIX BEIIMYMHAX,
TEPMHUHOJIOTHH;

B TAOJIMYHOM: 3aIOJTHATH TAOJUIIbI TAHHBIX, JIS)KAITUX B OCHOBE MOCTPOCHUS IPpapUKOB (IIPH STOM Y YHAIIUXCS BOSHUKAET MEPBUIHOE TIPEJICTABIICHHUE O
MaciTabax BeJIMYUH);

B I'pa)UueCKOM: CTPOUTH I'paUKU 1O TAOTUIHBIM TAaHHBIM, YTO JaéT BO3MOKHOCTbH IEPEX0/ia K BBIIBMKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCIMOCTH MEXTY
BEJIMYMHAMU (TIPH TOM YUHUTENb MOKA3bIBACT MPEUMYIIECTBO B BU3YyAU3aI[UH 3aBHCUMOCTEH MEX/1y BeJTMYMHAMU, HATJISTHOCTh U MHOTOMEPHOCTH); B
BH/JIC MATEMAaTHICCKUX YPABHCHHI: JaBATh MATEMAaTHICCKOE OTIMCAHUE B3aMMOCBS3H BEIIMYMH, MaTEMaTHIeCKOE 000O0IICHHE.

[lepexoa OT KaXI0T0 JTana MpeacTaBicHus HHPOPMAIIMY 3aHUMAET JIOBOJIBHO OOJIBIION MPOMEXYTOK BpeMeHU. B 7—8 Kitaccax 3ToT mporiece
HE00X0IMM, HO B CTApIIMX KJIacCaX MOKHO ObLTO ObI 3TO BpeMs MOTPATHTh HA pemieHue 0oiee BXKHBIX 3a/1a4. B 3TOM 1u1ane 1iudpoBeie 1TabopaTopuu
CYIIECTBEHHO IKOHOMSAT BpeMsi. DTO BpeMsi MOKHO NOoTpaTuTh cornacHo ®I'OC Ha popmupoBaHue HcCaeT10BATENbCKIX YMEHUH yUaluxcs, KOTOpbIe
BBIPAXKAIOTCS B CIICTYIOIIUX JCHCTBUSIX:

OIIpEeIeIICHUE MPOOIJIEMBL;

MOCTAHOBKA MCCIIE0BATEIILCKOM 3a/1a9H;
TUTAaHUPOBAHUE PEIICHUS 3a/1a4H;

MOCTPOEHUE MOJIETIEN;

BBIIBIDKEHUE TUIIOTE3;

JKCIIEPUMEHTAIbHAS TIPOBEPKA TUTIOTE3;

aHaJIM3 TAHHBIX SKCIIEPUMEHTOB WU HAOIIOACHUI;
(hopMyIIMpOBaHHE BEIBOJIOB.

[Tocneanue rofpl y ydanuxcsi HaOM0AaeTCs HU3Kasi MOTUBAIUS U3YUEHHUsI €CTECTBEHHO-HAYYHBIX IUCHUIUIMH U KaK CIeJCTBHE MaJeHUE KauecTBa
obpazoBanwus. [TocTaBisieMble B KO COBPEMEHHBIE CPE/ICTBA OOYUICHHS, B paMKax IpoekTa « Touka pocTay comepikar Kak yKe XOpOIIo H3BECTHOE
o0opynoBaHue, Tak U MPUHIMIHATEHO HOBOE. DTO MU(PPOBBIEC Ta00OPaTOPUU U TaTIYMKOBBIE CUCTEMBI. B 0CHOBY 00pazoBaTeIbHON MIPOrPaMMBI 3aJI05KEHO
npuMeHeHne UG POBHIX Jaboparopuid. TemaTrnka MpeaToKeHHBIX YKCIIEPHUMEHTOB, KOJTMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYPE MIPUMEPHOI
00pa3oBaTeNpHON MPOTrPaMMBI IO XUMHH, coepkannto DeaepanbHOro rocyIapcTBeHHOro oopazosarensHoro cranaapra (PI'OC) cpeanero (MoMHOTO)
obmiero oOpazoBanus. PaccMoTpeHHBIE B TIOCOOMH OTBITHI MTPOILTH MIHPOKYIO arpoOanuto. MHOTOJICTHSS TPAKTHKA MCIIOTH30BAHMS XUMHUYIECKIX
npubopos, [1JI B mkoe moka3zana, 4To0 COBpeMEHHbIE TEXHUUYECKUE CPEJCTBA O0YUEHHS HOBOTO TIOKOJICHHSI MTO3BOJISIOT TOOUTHCS BHICOKOTO YPOBHS YCBO-
eHHs Y9eOHOTO MaTepHralia, yCTOMYNBOTO POCTa IO3HABATEILHOTO HHTEPECa MIKOJLHUKOB, T.€. PEO0JIETh T TPOOIEMBI, 0 KOTOPBIX TaK MHOTO TOBOPSIT,
KOT'/Ia peub 3aXOJIUT O COBPEMEHHOM IITKOJIBHOM XUMHUYECKOM 00pa3oBaHuu. J[aHHOE METOAMYECKOE MTOCOOME aIpECOBAHO YUUTENSIM XUMHH, KOTOPBIE
peanu3yroT 00pa3oBaTeNbHBIC IPOTPAMMEI C HCIIOJIb30BaHHeM 000pynoBaHus «Toduka pocrtay.



I1.06wan xapakmepucmuka yueonozo npeomema

Pabouast mporpamMma naet pacrpenesieHue y4eOHBIX 4acoB IO pas3zeiiaM Kypca M PEeKOMEHIYyEeMYIO MOCIIeI0BATeIbHOCTh U3YUCHHUS TEM H Pa3lieoB
XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JOTMKU Y4eOHOr0 mpoIecca, BO3pacTHBIX OCOOCHHOCTEH yJaluxcs.
[Tporpamma o xumuu ajst 10 ki1. paccuntana Ha 34 yueOHbIX yacoB (1 yac B Henemo)

B paboueii mporpamMme OTpa)K€HBI OOSI3aTCIBHBI MHUHUMYM COJCPKAHHS OCHOBHBIX OOpa30BaTENbHBIX IMPOrpaMm, TPeOOBaHUS K YPOBHIO
MOATOTOBKU yUYalIuXcs, 3aJjaHHble ¢efepatbHbIM KOMIOHEHTOM rOCYAapCTBEHHOTO CTaHapTa O0IIero 0Opa3oBaHusl.

Oprannueckast xumus paccMarpuBaetTcs: B 10 kinacce U CTpOUTCS ¢ YYETOM 3HAHMM, MOJIyYEHHBIX y4allUMUCS B OCHOBHOM mkoJie. [lostomy ee
U3y4YE€HUE HAUMHAETCA C IOBTOPEHHUS BaXKHEUIIMX IMOHATUN OPraHUYECKON XMMHUH, PACCMOTPEHHBIX B OCHOBHOM LIKOJIE.

ITocne moBTOpEeHUSI BaXXHEWINHNX IMOHSATHH PacCMATPUBACTCS CTPOCHUE W KIIACCU(PHUKAIHS OPraHUYCCKUX COCTUHCHUN, TCOPETHUYCCKYIO
OCHOBY KOTOPOW COCTAaBJISIET COBPEMEHHAsl TEOPUsI XUMHUUYECKOTO CTPOCHHSI C HEKOTOPBIMHU 3JIEMEHTAMHU SJICKTPOHHOU TEOPHUU U CTEPEOXUMUH.
Jlormyeckum NMpogoKEeHUEM BeayIIel Ueru O B3aUMOCBSI3H (COCTaB — CTPOEHHE — CBOMCTBA) BEIISCTB SIBJISICTCS TeMa « XMMHUUECKUE PEaKIIUU B
OpPTaHUYECKON XUMHH», KOTOpas 3HAKOMHUT ydamluxcs ¢ Kiaccuukamuend peaknuil B OPraHUYECKOW XMMHHM W JIaeT MPEACTaBICHHE O HEKOTOPBIX
MEXaHU3Max UX IPOTEKaHUSI.

[Tonmy4enHple B TIEPBBIX TeMaxX TEOPETUUYECKUE 3HAHMS YUAIIMXCS 3aTEM 3aKPEIUIAIOTCS M Pa3BHBAIOTCS Ha OOraroM (pakKTUYECKOM Marepualie XUMHUHU
KJIACCOB OpPraHUYECKHX COEJUHEHHI, KOTOPbIE PACCMATPUBAIOTCA B TOPSAKE YCIOXKHEHUs OT Ooniee MpOCThIX (YIJIEBOIOPOAOB) 10 HamOojee CIOKHBIX
(6roronmmMepoB). Takoe MOCTPOSHHE Kypca MO3BOJISICT YCUIIUTh ACAYKTHBHBIN ITOJIX0]T K U3YYCHUIO OPTaHUYECKON XHMUH.

B Teuenne Bcero Kypca oOydeHHs MPEAYCMOTPEHO MPOBENECHUE MPAKTUUYECKUX U JTa00paTOPHBIX 3aHATUN, MPAKTHKYMOB IO PEUICHHUIO 3a]a4, 3a4€TOB U
KOHTPOJIbHBIX padoT.

[Tporpamma mo xumuu aiist 11 k1. paccuntana Ha 34 yueOHbIx yacoB (1 yac B Henento). TeopeTuueckyro OCHOBY Kypca OOIIe XUMHH COCTaBIISIOT
COBpEMEHHBIE MIPE/ICTABICHHS O CTPOCHHUH BEIECTBA (MIEPHUOIUIECKOM 3aKOHE U CTPOCHHH aTOMa, TUMaX XUMHUYECKUX CBsI3€H, arperaTHOM COCTOSTHUU
BEIIIECTBA, MOJIMMEPAX U JUCIEPCHBIX CUCTEMAX, KAUECTBEHHOM M KOJIMYECTBEHHOM COCTaBE BEIIECTBA) U XMMUYECKOM Tpoliecce (Kiaaccuuranm
XUMHUYECKUX PEaKUi, XUMUYECKON KNHETUKE U XUMUUYECKOM PaBHOBECHUH, OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIX Mpoleccax). PakTHUeCcKyr0 OCHOBY Kypca
COCTaBJISIIOT 0000IICHHBIC MPEACTABICHUS O KJIAcCaX OPraHWYECKUX U HEOPTaHUYECKUX COCIMHEHMI U UX CBOMCTBaxX. Takoe mocTpoeHue Kypca oomieit
XUMHH MTO3BOJISIET MOABECTH YUAIIMXCS K TOHUMAHUIO MaTePUAIbHOCTH U TO3HABAEMOCTH MUPA BEIECTB, MPUYHH €0 MHOTO00pa3us, BCEOOIIeH CBA3H
SIBIICHUI. B CBOIO oYepesp, 3TO JaeT BO3MOKHOCTh YYAIIMMCS JIYUIIIe YCBOUTh COOCTBEHHO XUMHUUYECKOE COJICPKAHNE U TTOHATH POJIb U MECTO XMUMHH B
cUCTeMe HayK o mpupoje. JIoruka u CTpyKTypUpOBaHKE Kypca MO3BOJISIFOT B TIOJTHOW MEPEe UCIOJIb30BaTh B 00YUEHUH JIOTHUECKUE OTIePAIH MBIILICHUS:
aHaJIN3 U CUHTE3, CPAaBHCHHE U aHAJIOTUIO, CHCTEMATH3aIIUI0 ¥ 00001IIeHNe.

MeTom0/10rn4ecKkoii 0CHOBOI opranu3anu o0y4eHHUs MPU U3YYEHUH MpPEeaMeTa SBISIETCS IMYHOCTHO-OPUEHTHPOBAHHBIN J1€ATEIIbHOCTHBINA MOAXO/,

CYIIHOCTB KOTOPOTO KPAaTKO MOYKET OBITh BEIPAKEHA B CIICIYIOIIUX MOJIOKCHHSX

e mocTpoeHHe 00y4eHHs Ha BBICOKOM, HO MOCHJIBHOM JUIsl y4YallluXcs YPOBHE TPYAHOCTH, OOECIIEUMBAIOIIEM YCBOEGHHUE MperMeTa Ha 6a30BOM ypOBHE.
CoGuroieHne Mephl TPYJHOCTH 00ecreunBaeT He MEXaHHIECKOE, a CO3HATEIbHOE YCBOCHHE yJalIMMUCS yaeOHOTO MaTepHuaa;

®  u3yueHHe MaTepHuaia ObICTPBIM, HO JOCTYITHBIM JJISl YHAITUXCSl TEMIIOM;

®  TIOBBIIICHHUE Y/ICIHHOTO Beca HABBIKOB 110 PEIICHUI0 KOMOMHUPOBAHHBIX 33/1a4;

®  OCO3HAHHE yJallUMHCS Mpollecca YUEeHHUs, B TOM YHCIIE CO3HATENIbHOE MCIIOJIb30BaHHE YMCTBEHHBIX IPUEMOB, HAMIPABICHHBIX Ha LEJICHAPABICHHOE
(bopMHpOBaHNE YHUBEPCAIBbHBIX YU€OHBIX JEHCTBUI.



[TocTpoenue nmporiecca 00yd4eHHUs Ha BCEX dTarax Kypca HalpaBJIeHO Ha pellleHHe KIIIOYEeBbIX MEeTanpeIMETHBIX 3a/1a4:
e obecreynBaTh BBICOKUN YPOBEHb 00Opa30BaHUS yUalIUXCs, TOCTOSHHO MOBBIIIATh YPOBEHb UX UHIUBUAYATbHBIX TOCTHKEHUM;
e CcTpouTh 00Opa3oBaTENbHYIO NEATEIbHOCTh HAa OCHOBE IIEHHOCTHO-CMBICIOBOTO MOAX0Ma: (OpPMUPOBATh CTPEMJIEHHE K CaMOPa3BUTHIO, aKTUBHYIO
KU3HEHHYIO MMO3UIINI0, CO3MJATENIbHYIO0 HIEHHOCTHYIO HAlPaBIECHHOCTB;
e co3aBaTh YCIOBHUS JUIs caMopealu3aly ydammxcs B 00pa3oBaTeIbHOM IPOCTPAHCTBE YYEOHOro 3aBeACHUS C LENbl0  (POpMHUpPOBAHUS
HCCIIEA0BATENbCKON MO3UIMHU, TBOPYECKOI'O OTHOILICHHUS K AEMCTBUTEIBHOCTH;
e B X0j€ 00pa30BaTENbHON AEATEIBHOCTH (POPMHUPOBATH y yUAIIUXCA KYJIBTYpPY B3aUMOOTHOIICHUH, HABBIKM KOHCTPYKTUBHOTO B3aHMMO/ICHCTBHSL.
® CO3/1aBaTh YCJIOBHS JUI CAMOOIIPEICICHUS YHaluXxcs, pOpMUPOBaHUS CaMOCO3HAHMS U pe(IIEKCUBHOM MMO3UIIHH.

l1l. Mecmo yuebnozo Kypca npu uzyuenuu npeomema

denepanbHblii 0a3uCcHBII (00pa3oBaTeNbHBIN) YUeOHBIH TUIaH U1 00pa3oBaTeIbHBIX yupexaeHui Poccuiickoii @enepanunu (BapuanT 1) npeaycMmaTpuBaeT
00s13aTeNbHOE U3yUeHHE XMMUU Ha 0a30BOM ypPOBHE CpPEIHEro (IIOJIHOT0) 001ero oopazoBanus B 00béMe 68 4. B Tom uncie:

B 10 kimacce — 34 4 (1 yac B Heze0)

B 11 kmacce — 34 u (1 yac B Heneno)

IV. JTuunocmnuie, Memanpeomemmuoie , npeomMemubvle pe3yibmanvl

JIMYHOCTHBIMH pe3y/IbTaTaMH OCBOSHHSI YUAIIMMUCS OCHOBHOI 00pa30BaTeIbHO MPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHUs SIBJISIOTCS:

3HATh ¥ IOHUMATh:
1. OCHOBHBIE HCTOPUYECKHE COOBITHS, CB3aHHBIE C PA3BUTHEM XUMUU U O0IIECTBA;

2. TOCTUXKEHUS B 00JIaCTU XUMHUHU U KYJIbTYpHBIE TpaJULIUU (B YaCTHOCTH, HAYYHbIE
TPaAUIINN) CBOCH CTPaHbI; 0OIIEMHUPOBBIE TOCTHKEHHUS B 00JaCTH XUMHUH;

3. OCHOBHbIE NIPUHIIUIBI ¥ MPAaBUJIa OTHOLLIEHUS K IPUPOJIE;

4. OCHOBBHI 37J0pOBOT0 00pa3a )KM3HU U 3I0pOBbECOEPEraroIuX TEXHOIOTHI;

5. IMpaBHJjia ITOBCIACHUS B I-Ipe?yBI)I‘-IEII‘/'IHBIX CUTyalusX, CBA3aHHBIX C BO3I[eI\/’ICTBI/IeM
PAa3IMYHBIX BCUICCTB;

6. OCHOBHBIE ITpaBa M 00s13aHHOCTH T'paXKIaHKWHA (B TOM YHCJIE YUAaIl[erocs ), CBsI3aHHBIC C
JIMYHOCTHBIM, HpOCbeCCI/IOHaJ'II)HBIM 1 )KU3HCHHBIM CaMOOINPEACTICHUCM,

7. colManbHyI0 3HAYUMOCTh U CO/Iep KaHue Mpodeccuil, CBsI3aHHBIX C XUMUEH;
HCNBITHIBATH.

1. 9yBCTBO TOPJIOCTH 32 POCCUNUCKYIO XMMHUECKYIO HAYKy U YBaKEHUE K UCTOPHH €€
Pa3BUTHSI; YBOKEHUE U IPUHSATHE JOCTIKEHUH XHMUU B MHPE;

2. mo00Bb K MPUPOJIE;

3. yBa)XCHHE K OKPYKAIOMIUM (YJalUMCsl, YIUTEISIM, POAUTEISIM U JIP.) — YMETh CIIYIIATh
U CJIBIIATD MAapTHCPA, IPU3HABATh IPABO KaKA0T'0 HA CO6CTB€HHO€ MHCHUC, IIPUHUMATD
pEIIEHHSI C YIETOM MO3UIIHIA BCEX YYACTHUKOB;



4. 4yBCTBO MPEKPACHOTO U 3CTETHUYECKUX UYBCTB Ha OCHOBE 3HAKOMCTBA C MHUPOM BEILIECTB
Y UX MPEBPAILICHUH;

5. caMOyBa)X€HHE ¥ SMOLIMOHAIIBHO- MOJIOKUTEIILHOE OTHOILIICHHE K cele;

NPU3HABATH:

1. HeHHOCTh 3/10pOBBs (CBOETO U APYTUX JIIOJEN);

2. He0OXOIMMOCTh CaMOBBIPAXKEHHUS, CAMOPEAIN3alluH, COLIUATILHOTO IPU3HAHUS;
O0CO3HABATh:

1. rOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSATEIbHBIM MOCTYIKAM U JIEHCTBUSM,
OTBETCTBEHHOCTb 3a UX PE3YJIbTaThl;

2. TOTOBHOCTD (MJIM HErOTOBHOCTh) OTKPBITO BBIPA)KaTh U OTCTAUBATh CBOIO MO3ULIUIO U
KPUTUYHO OTHOCUTHCS K CBOMM IOCTYIIKAM;

NPOSIBJIATH:

1. sxosornyecKkoe CO3HaHUE;

2. 1oOpOKeNaTeNbHOCTh, I0BEPUE U BHUMATEIBHOCTD K JIFOJISIM, TOTOBHOCTH K
COTPYJHHUYECTBY U IpYkKO€, OKa3aHUIO TOMOILIN T€M, KTO B HEW HYXKIaeTcs;

3. 00001IeHHBIN, YCTOWYMBBII 1 U30UpaTeNbHBIN MO3HABATEIbHBIN HHTEPEC, UHUIIUATUBY U
JM0003HATENBHOCTh B N3YYEHUH MUpPa BEILIECTB U PEAKIINIA;

4. 1eneycTpeMJIEHHOCTh U HACTOMYHUBOCTD B IOCTUKEHUU 1I€JIeH, TOTOBHOCTh K
IIPEOIOJIEHUIO TPYIHOCTEM;

5. yOeXA€HHOCTb B BO3MOXHOCTH MTO3HAHUS PUPO/IbI, HEOOXOAUMOCTH Pa3yMHOTO
UCIOJIb30BaHUs JOCTHKEHUH HAyKH M TEXHOJIOTH JIJIsl pa3BUTHS OOIECTBA;

yYMeTh:

1. ycTaHaBIMBAThH CBS3b MEXKY IIEJIbIO U3YUEHUSI XUMUU U TEM, JIJIs1 YeTO OHA
OCyIIIeCTBIsIETCS (MOTUBAMHU );

2. BBIIOJHATH KOPPUTHUPYIOLIYIO CAMOOLIEHKY, 3aKJIFOUAIOIIYIOCS B KOHTPOJIE 3a MPOLIECCOM
W3YYECHUS] XUMUHU U BHECEHUU HEOOXOANUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIHNX dTAallaM U
criocobaM M3y4eHHs Kypca XUMUHU;

3. BBINOJHATH PETPOCHEKTUBHYIO CAMOOLIEHKY, 3aKJIFOUAIOLIYIOCS B OLIEHKE ITpoLecca U
pe3ynbTaTa U3yuyeHus: Kypca XMMHH OCHOBHOM IIKOJIbI, TOJBECHUH UTOTOB HAa OCHOBE
COOTHECEHHSI LIETIEN U PE3YIbTATOB;

4. cTPOUTH )KU3HEHHBIE U TPOPECCHOHANBHBIE TJIAHBI C YYETOM KOHKPETHBIX COLUAIBHO-
HUCTOPUYECKUX, MOTUTHUYECKUX U SKOHOMUYECKHUX YCIIOBU;

5. 0CcO3HaBaTh COOCTBEHHBIE IIEHHOCTH M COOTBETCTBUE UX MPUHUMAEMBIM B KH3HU
pElIeHUsIM; BECTH JIUAJIOT Ha OCHOBE PAaBHOIPABHBIX OTHOIIEHUI ¥ B3aUMHOTO
YBa)KEHUS;

6. BBIICTISITH HPABCTBEHHBIN aCMEKT MOBEACHUS U COOTHOCUTH TIOCTYIKH (CBOU U IPYTUX
JoJeil) U COOBITHSI C MPUHATHIMU 3TUYECKUMU HOPMaMH;

7. B IpeAenax CBOMX BO3MOKHOCTEW MPOTUBOAECHCTBOBATh AEUCTBUSAM U BIUSHHUIM,
MPEJICTaBISIONINM YTPO3Y KHU3HHU, 3J0POBbIO 1 0€30MaCHOCTH JTUYHOCTH U O0IIECTBA.



MeTanpeaMeTHBIMHU pe3yIbTaTaMU U3YUYCHUS SBIACTCS (POPMUPOBAHNE YHUBEPCATBHBIX yueOHBIX AeiicTBuil (VY ]I).

Peaynamusnvie YV/I.

- CaMOCTOSTEIHbHO OOHAPYXHUBATh U (POPMYIHPOBATH YIEOHYIO IPOOIIEMY, ONIPEICIISTh 1Ieh YIeOHOM e TEeTbHOCTH;

- BBIJIBUTATh BEPCUU PEIICHUS MPOOIeMbI, 0CO3HABATh KOHEUHBIN Pe3yNIbTaT, BRIOUPATh U3 MPEIJI0KECHHBIX H UCKAaTh CAMOCTOSITEIIBHO CPEIICTBA
JOCTIOKCHUS 11CTIH;

- COCTaBJIAThH (MHIUBUAYAIHHO WIN B TPYIIIIE) TUIAH PEIICHUS MPOOIIEMBL;

- paboTas 10 IUIaHy, CBEPATh CBOU JICHCTBHS C IIETIbIO U, TPU HEOOXOIUMOCTH, UCIIPABJISITH OMTHOKH CAaMOCTOSATEIILHO;

- B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSTEIILHO BIPAOOTaHHBIC KPUTEPHUU OLICHKH.

llo3znasamenvuvie YVJI:

- aHAJIM3UPOBATh, CPABHHUBATH, KJIACCHPHUIIMPOBATH M 00001IaTh (DaKTHI U SIBJICHUS. BBISBIIATE IPUYHHBI M CJICJCTBHS MTPOCTHIX SBIICHHUIA,

- OCYIIECTBIIATH CPaBHEHHE, KIACCU(PUKALINIO, CAMOCTOSTENIbHO BBIOUPAst OCHOBAHUS U KPUTEPUU ISl YKA3aHHBIX JIOTUYECKUX ONEPaLInii;

- CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIIOUAIOIIEe YCTAaHOBICHUE MPUIMHHO-CIICICTBEHHBIX CBS3CH.

- CO3/1aBaTh CXEMaTUYECKHE MOJEIHU C BBIJICIICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTaBIIATH TE3UCHI, PA3IMYHBIC BHJIBI INIAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).

- IpeoOpa3oBbIBaTh HH(GOPMAIIMIO U3 OJHOTO BUAA B IPYroH (Tabuuily B TEKCT U MIp.).

- YMETh OMPEIEIATh BO3MOXHBIC UCTOYHUKN HEOOXOIUMBIX CBEICHUM, TIPOU3BOIUT MTOUCK HH(POPMAIINH, aHATH3UPOBAThH U OIICHUBATH €€ JOCTOBEPHOCTD.

Kommynuxamuenwvie YVJI:
CaMocTosTeTbHO OPraHU30BBIBATH YUEOHOE B3aUMO/ICHCTBHE B TpyMIe (OMpeAensTh O0IIHe e, pacipeaesTh POIH, JOTOBAPUBATLCS APYT C IPYTOM U
T.J.).

HpeI[MeTHl)IMI/[ pe3yJbTaTaMi U3YUCHUA MMPCAMETA SABIAIOTCA CICAYIOINC YMCHUA:

OCO3HAHUE POJIA BEIIECTB:

- OIIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B IIPUPOJE U TEXHUKE;

- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.

PacCMOTPEHHE XUMHUUYECKUX MTPOLIECCOB:

- IPUBOJUTH ITPUMEPBI XUMUYECKHUX IIPOLIECCOB B IMPUPOJIE;

- HaXOJUTh YEPThI, CBUAETEIBCTBYIONINE 00 OOIIMX MPU3HAKAX XUMUYECKHUX MPOLIECCOB U UX Pa3INUHIX.
MCIOJIb30BaHNE XUMUYECKUX 3HAHUM B OBITY:

— 00BSCHATH 3HAYCHHE BEILECTB B KU3HU U XO3IHUCTBE YeIOBEKa.
OOBSICHATh MUP C TOUKHU 3PEHUS XUMUU:

— IEPEUUCIIATh OTVIMYUTEIBLHBIE CBOMCTBA XMMUYECKUX BEILIECTB;
— Pa3IM4aTh OCHOBHBIE XUMHYECKHUE MPOLECCHI;

- OIIPEACIIATh OCHOBHBIE KJIACChl HEOPTAaHUUYECKUX BEILECTB;

- IOHUMATh CMBICI XUMHUYECKUX TEPMUHOB.



OBJIaJICHHE OCHOBAMH METOJIOB TIO3HAHMSI, XapaKTEPHBIX JJIs1 ECTECTBECHHBIX HAYK:
- XapaKTepHU30BaTh METOJIbI XUMHUCCKON Hayku (HaOJI0IcHUE, CPaBHEHHE, SIKCIIEPUMEHT, U3MEPECHHE) U X POJIb B IIO3HAHUU TIPUPO/IBI;

- MPOBOJUTH XUMUYECKUE OMBITHI M SKCIIEPUMEHTHI M OOBSICHITh UX PE3YJIbTATHI.

YMEHHUE OIICHUBATh NTOBEJICHHUE Y€JI0BEKA C TOUKH 3PCHHS XUMHYECKON 0€30IIaCHOCTH TI0 OTHOIICHHIO K YEJIOBEKY M IIPHPO/IE:

- HCIIOJIB30BATh 3HAHUS XUMHH IIPU COOJIIOICHUH TIPABUJI HCIIOIH30BAHMS OBITOBBIX XHMHUECKHUX MPENapaToB;

— pa3iuyaTh OIMacHbIC U 0€301TaCHBIC BEIIECTBA.

Pabouas mporpamma mocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAX0a. DTO JTIOCTUTAETCS MMyTEM BBIWICHEHUS JUAAKTHUECKON €IMHUIBI — XUMUYECKOTO
AJIEMEHTA - U JaJbHEUIIEM YCIOKHEHUU M PACITUPEHHH €€: 371eCh TAKOBBIMU BBICTYIAIOT ()OPMBI CYIIIECTBOBAaHUS (CBOOOIHBIC ATOMBI, IPOCTHIC U
CIIOKHBIE BEIIEeCTBA). B mporpaMme y4uTHIBaETCS pean3aliis MEKIPEAMETHBIX CBs3eH ¢ KypcoM ¢usukw (7 kinacc) u Ouonoruu (6-7 KJIaccel), TAC TACTCS
3HaKOMCTBO CO CTPOCHUEM aTOMa, XUMHUYECKOW OpraHu3alliei KIETKH U TporieccaMu 0OMeHa BEIIeCTB.

OcHoBHO# (OpMOiT OpraHu3anuu y4eOHOTO TpoIiecca IBISIETCS KJIAaCCHO-YPOYHast CUCTeMa. B kadecTBe JOMOIHUTEIBHBIX (OPM OpraHu3anuu
00pa3oBaTEeIBLHOIO MPOIIECCa HCIIOIB3YETCsl CHCTEMa KOHCY/IbTAIIMOHHOM MOIICPIKKH, HHANBUIYAIBHBIX 3aHITHN, CAMOCTOSITEIbHAS PA00Ta YUAIIUXCS C
WCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA.

V. Ocnoenoe cooepocanue yueonozo npeomema

Xumusa — 10 kiaace

[IporpamMma no yueOHoMy nipeamety «Xumusi» B 10 kiacce paccuntana Ha 34 yueOHbIX yacoB (1 yac B Heneno).
KonndecTBO KOHTPOJIBHBIX padoT 3a rog — 5

KommyectBo npakTrueckux padoT 3a rojx — 2

KonnyecTBo 1a00paTOpHBIX OMBITOB 3a roj — 15

Pazgen 1. Beenenme (3 4.)lIpenmer opranuueckoir xumuu. OCOOEHHOCTH CTPOCHHMS M CBOWCTB OpPraHWYECKUX COEAMHEHUH. 3HaueHue U poJb
OpPraHMYECKO XMMHUU B CHCTEME €CTECTBEHHBIX HAayK U KU3HM oOuiecTBa. KpaTkuii ouepk UCTOPUH pa3BUTHS OPTaHUYECKOW XUMHUH.

Paznen 2. YrieBomopoabl u ux npupoanbie ucrouynuku (10 u.) Ipupoausiii ra3. I[lpupoaHsiii ra3 kak TOIIHBO. [IperMyIiiecTBa MPUPOJHOTO rasa
nepes ApyruMu Bugamu Torea. CocTaB MpUPOJHOTO rasa.

A 71K a H bl: TOMOJIOTHYECKUH Psijl, ©30MEPUS 1 HOMEHKJIaTypa alkaHOB. XMMHUYECKUE CBOWCTBA alIKaHOB (Ha MpUMEpe MeTaHa U 3TaHa): TOpeHHe,
3aMEILCHNE, Pa3IOKEHUE U IETUIPUPOBAHUE.

A 11K € H bl. DTUJIEH, ero nojay4yeHue (IeruJpupoBaHUeM dTaHa U Jeruaparanuei aTaHona). XUMUYECKUEe CBOMCTBA ATHIIEHA: TOPEHHE, KaueCTBEHHBIE
peakiuu (obecuBeurBaHne OPOMHOMN BOJIBI M pacTBOpa EpMaHraHaTa Kajius), ruapaTanus, nonumepusanus. [lonnsTuien, ero cBoiicTsa 1 NpUMEHEHHUE.
[IpuMeHeHne 3TrIeHa Ha OCHOBE CBOMCTB.

AnkanueHs U Kayuyk H. [ToHarue 06 ankanueHax Kak yriieBoJI0poJiax ¢ IByMsI JBOMHBIMH CBA3sIMH. XMMHUUYECKHe CBoMcTBa OyTaauena-1,3 u
U30IIPEHA.

A 11K ¥ H bl. ATICTUJICH, €T0 MOJyYeHHEe MUPOJIU30M METaHa M KapOUTHBIM CIIOCOOOM. XMMHUYECKHE CBOMCTBA alleTHIICHA: TOPEHUE, 00eCI[BeU BAaHNE
OpOMHOI BOJIbI, IPUCOETMHEHUE XJIOPOBOIOpOa U rupaTanys. [lpumMeHeHne alneTuineHa Ha OCHOBE CBOMCTB. Peakuys nmoammepu3aiy BUHWIXJIOPU/A.
[1oMMBUHUIXIJIOPUA U €r0 IPUMEHEHHUE.



b e 13 0 1. [losyyenne GeH301a U3 TeKCaHa U alleTUIICHa. XUMHUYECKHE CBOMCTBA O€H30J1a: TOpeHHe, TaJoreHnpoBaHue, HuTpoBanue. [Ipumenenue
OenH3oa Ha ocHoBe cBOMCTB. H e ¢ T b. CoctaB u nepepadbotka HehTH. HedrenpoaykTel. beH3uH 1 moHsSITHE 00 OKTAHOBOM YHCIIE.

JemoncTpanuu. ['openne MeTana, 3TuieHa, anetuieHa. OTHOIIEHHE MeTaHa, 3TUIICHA, alleTHIeHa U O€H30J1a K pacTBOPY IMepMaHraHara Kajius 1 OpoMHOM
Bojie. [lonyuenue sTuieHa peakuyen AeruapaTaniy TaHola U JeNOIMMEpU3aLiuy TOJIMITUIICHA, alleTUIIeHA KapOUIHBIM CIIOCOOOM.

JlaGoparopHbie onbIThI. 1. OnpeaeneHue 3IEMEHTHOTO COCTaBa OPraHUYECKUX COeAMHEHU. 2. 3roToBIeHNE MOAENICH MOJIEKYI YIII€BOJOPOIOB. 3.
OOHapykeHue HempeAeIbHBIX COSTMHEHUH B )KUIKUX HedTenpoaykTax. 4. [Tomyuenue u cBoiicTBa arneruiieHa. 5. O3nakomiieHue ¢ kojuteknuen «Hedts n
MIPOJYKTHI €€ MepepadOTKM.

Pasznesn 3. Kucisiopoa- u asorcoaepxamye OpraHuvdecKue coelMHEeHNsI M UX HAX0KIeHue B :xkuBoii nmpupoae (13 4.)EauHCcTBO XUMUYECKOU
OpraHM3alMM KUBBIX OPIraHU3MOB.

C nmu p 7 b1. [Tonydyenue sTaHona OpOKEHUEM TITIOKO3HI M THApaTaIiel sTiiieHa. [ uapokcuibHas rpynna kak GyHkiuuonansHas. [Ipencrasnenue o
BOJIOPOJIHOM CBsI3U. XMMUYECKHE CBOWCTBA 3TaHOJA: TOPEHUE, B3aNMOICHCTBHIE ¢ HATPHEM, 00pa30BaHHE MPOCTHIX U CIIOKHBIX 3(DUPOB, OKUCIICHHUE B
anpneru. [lpumMenenue s3Tanosa Ha OCHOBE CBOWCTB.

[TonsTHE 0 MpeaebHBIX MHOTOATOMHBIX CIMpTaX. [ TMIIEpHH KaK MpeAcTaBUTEIb MHOIOATOMHBIX ClIUPTOB. KauecTBeHHas peakius Ha MHOTOATOMHBIE
cnupthl. [IpumeHenne rimuepuHa.

Kamenus it yrons. @ eHn o Kokcoxumuueckoe mpou3BOACTBO U €ro npoAykius. [lonyuenue ¢penona kokcoBaHueM KaMeHHOro yriis. Bzaumuoe
BIIUSTHUE aTOMOB B MOJIEKYJie (peHOJIa: B3aUMOICUCTBUE C TUPOKCHUIOM HATPUSI U a30THOU KUCTIOTOM. Anbaerusl. [lomyuenue anbaeruioB OKUCIEHUEM
COOTBETCTBYIOIIUX CIIUPTOB. XMUMUYECKHE CBOMCTBA AJIbJIETUJIOB: OKHCIIEHUE B COOTBETCTBYIOLIYIO KUCIOTY U BOCCTAHOBJIEHHE B COOTBETCTBYIOII NI
ciiupt. [Ipumenenne popmanpaernia 1 aleTaiberuia Ha OCHOBE CBOMCTB.

KapO6oHoBBIe KucCIoT bl [TonmydeHne kapOOHOBBIX KUCIOT OKHCICHUEM allbJAECTHI0B. XUMUUECKUE CBOMCTBA YKCYCHOM KUCIIOTHI: O0IME CBOICTBA
C HEOPraHMYECKMMH KUCIIOTaMH U peakius 3TepupukanuuC 10Xk Hbl € 3 G up bl U XK U p bl. [lonydueHne cinoxHbIX 3QUPOB peakluent ITe puPUKaIim.
CroxHble 3¢upbl B IPUPOJIE, UX 3HaYeHHE. [[puMeHeHne cI0XKHbBIX 3(UPOB Ha OCHOBE CBOMCTB.

XKupsl kak cinoxHbie 3¢upbl. XUMHUECKHUE CBOMCTBA JKUPOB: TUAPOIIN3 (OMBUICHHE) U TUAPUPOBAHKE )KUJIKUX KUPOB. [I[ppuMeHeHue ;x1upoB Ha OCHOBE
CBOWCTB.

Y reBo bl YIIeBobl, MX KIacCU(PUKAIM: MOHOCAaXapu bl (TII0K03a), TUcaxapubl (caxapo3a) U mojicaxapuabl (Kpaxmall v 1esuiono3a). [mokosa -
BEIIIECTBO C IBOMCTBEHHOM (DyHKIMEN - anbIeruJoCIupT. XUMHUYECKHE CBOMCTBA IIFOKO3bI: OKUCIIEHUE B INIIOKOHOBYIO KHCIIOTY, BOCCTaHOBJICHHE B
cop6uT, OpokeHue (MOJIOYHOKHUCIIOE B CITHPTOBOE

JemoncTpanun. OkucieHne cnupra B anpaeru]l. KauectBeHHas peakius Ha MHOroaToMHele ciupThl. Komnekus «KaMeHHBIN yroib U MPOLyKThI €70
nepepaboTkm». PacTBopuMOCTh (hpeHOJIa B BOJIe TP OOBIYHOM TeMIiepaType U npu HarpeBanuu. KauecTBeHHbIe peakiuu Ha (heHos. Peaknus «cepeOpsiHOTO
3epKaia» ajlbJIerU/I0B U TII0K03bl. OKUCICHHE AJIbJIETHA0B U IIIOKO3bI B KHCIIOTHI ¢ momoibio ruapokcuaa meau (I). ITomyyenne ykcyCHO-3THIOBOTO U
YKCyCHO-M30ammi10Boro 3¢gupos. Komnekius agupHpix mMacen. KauecTBeHHas peakius Ha Kpaxmall.

JlaGopaTopHble onbIThI. 6. CBOICTBa 3THII0BOTO criupTta. 7. CBolicTBa riuuepuHa. 8. CoiictBa popmanbieruaa. 9. CoiicTBa ykcycHo# kucnotsl. 10.
CaoiictBa xupoB. 1 1. CpaBHEHME CBOWCTB pacTBOPOB MbLIA U CTUPAIBHOIO nopomka. 12. CoicTsa rimoko3sl. 13. CBolicTBa KpaxMala.

A M u H bl [Tonstue 06 amunax. Iloaydyenue apoMaTHUECKOro aMiHa - aHWIMHA - U3 HUTPOOEH30J1a. AHWINH KaK OpraHMuecKkoe OCHOBaHMe. Bzaumuoe
BIIMSIHME aTOMOB B MOJICKYJIC aHUJIMHA: OCJIa0JIEHUE OCHOBHBIX CBOMCTB M B3aMMOJICUCTBHE C OpOMHOM Bos10H. [IpuMeHeHNe aHNIMHA HA OCHOBE CBOWCTB.
AMHUHOKUC IO T bL [lonydeHne aMUHOKHCIIOT U3 KapOOHOBBIX KUCIOT U THAPOJIM30M O€JIKOB. XMUMUYECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEPHBIX
OpPraHMYECKUX COSAMHEHUMN: B3aMMOJIEICTBHE CO 1IeI0YaMH, KUCIOTaMU U APYT C IpyroM (peakius moiauKoHaeHcaun). [lentunnas cBssp u
nosunenTuabl. [IpuMeHeHe aMruHOKUCIIOT HAa OCHOBE CBOMCTB.



b e 11 x u. [lony4yeHne 6e1K0B peakiren MOIMKOHCHCAIUN aMUHOKHCIOT. [lepBryHas, BTOpUYHAs M TPETUYHASL CTPYKTYPBI OETIKOB. XUMHUECKHE
CBOMCTBa OEJIKOB: TOpPEHUE, IEHATypalts, THAPOJIN3 U LIBETHbIE peakuuu. buoxuMndeckue QyHKINN OEIKOB.

I'eneTnyeckas CBA3b MEXKYy KJIACCAMHU OPraHUYECKUX COCIUHEHUN.

HyxnenHoBble kucinoTsl. CHUHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTuA0B. O01muil miiaH cTpoeHus Hykiaeotuaa. CpaBHeHUe cTpoeHMs U pyHKIMA
PHK u JIHK. Ponp HyKJIEHHOBBIX KUCJIOT B XpaHEHUH U Iepeiaue HacaeIcTBeHHON nHpopMmarmn. [ToHsTHe 0 OMOTEXHOIOTHH U TEHHOW MH)KEHEPHUH.
JemMoHcTpanuu. B3auMoielicTBue aMmmMuaka 1 aHUJIMHA C COJISIHOM KucinoTol. Peakuus anmnrHa ¢ OpoMHO# Bosoil. [loka3zaTesnbcTBO HATMYHS
(GYHKIMOHATIBHBIX TPYIII B pACTBOPAX aMUHOKHUCIOT. PacTBopenue u ocaxnenue 60enkoB. L{BeTHbIe peakiinu OeNKOB: KCAHTONPOTEUHOBAs U OMypETOBasI.
['openue ntuubero mepa u mepcrsHoi Hutu. Mojaens monekysbl JIHK. Tlepexoibl: 3TaHONT — 3THIICH STHICHTIIMKOIb —> 3THieHrIuKoasaT meau (I1);
9TaHOJ —>3TaHaJlb —>DTaHOBas KUCIIOTA.

Pa3znen 4. UckycCcTBeHHbIE M CHHTETHYECKHeE MOJTUMeEpPHhI (2 1)

NckyccTBeHHBIE T OJHUM e P bl [lonydeHne HCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOYKTOB XUMHUECKOW MOTUGBUKAIIIH TPUPOJHOTO TOJIUMEPHOTO
ChIpbs. MIcKkyccTBeHHBIE BOJIOKHA ( alleTaTHBIH MK, BUCKO3a) . UX CBOICTBA U MPUMEHEHHUE.

CHHTETHYECKHE NOITUME P BL HonyquHe CHUHTCTUYCCKUX IMOJIMMEPOB PCAKIUAMMU ITOJIUMEPHU3ALUN U ITOJIMKOHACHCAIIUH. CprKTypa
MOJIMMEPOB: JIMHEHHAsI, pa3BETBICHHAS U IPOCTpaHCTBeHHAs. [IpencTaBuTeNn CHHTETUUECKUX TIACTMACC: MTOJIMATUIIEH HU3KOTO U BBICOKOTO JaBJICHHUS,
MOJIMIIPONHUIICH U IMOJIMBUHWIIXJIOPU . CHHTETHYECKHE BOJIOKHA: JlJaBCaH, HUTPOH U KaIlpOH.

Jemouncrpanun. Komieknus mnactMace U u3aenuii u3 Hux. Kosuiekiust uiCKyCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH U U3JICIHH U3 HUX.

Pa3nea 5. XumMnuyeckuii NpakTHKYM — 2 4.
IIpakTnueckas padora Nel. nentudukanys opraHMuecKuX COSIUHEHNH.
IIpakTnyeckas padora Ne2. Pacnio3HaBaHMe IJ1aCTMAcC ¥ BOJIOKOH.

Pa3nen 6. BuoJjiornyeckn akTHBHBIE OpraHHyecKue coequnenus (3 4.)

®epwMeHT . DepMEHTH KaK OMOJIOTUUECKHE KaTaIH3aTOPbl O€IKOBOM MPpUpoibl. OcOOeHHOCTH (GYHKIITMOHUPOBaHUs (hepMeHTOB. Posib pepMeHTOB B
KHU3HEIEATEIBHOCTH KUBBIX OPIraHU3MOB U HAPOJHOM XO3SIICTBE.

B uTawMmu H bl [lonarue o Butamunax. Hapymienusi, cBg3aHHble C BATAMMHAMU : aBUTAMUHO3bI, THTIOBUTAMUHO3bI U TUIIEpBUTAMUHO3bl. Butamun C kak
IIPEICTaBUTEND BOJOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A KaK MPEJCTABUTEID KUPOPACTBOPUMBIX BUTAMUHOB.

I" 0 p M 0 H bI. [loHSITHE O TOPMOHAX KaK T'yMOPAJIBHBIX PETYIATOPaX KUZHEACSITEIbHOCTH KUBBIX OPraHu3MoOB. HCYIIMH U aipeHalIuH KaK MpeICTaBUTENH
ropmoHoB. [IpodunakTrka caxapHoro auabdera.

Jle kapcTBa. JlekapcTBeHHast XUMUS: OT HATPOXUMUHU IO XUMHOTEpanuu. AciupuH. AHTUOMOTUKH U AucOakTepro3. HapkoTuueckue BeliecTna.
Hapkomanus, 6opb0a ¢ Heil ¥ mpoduIakTHKA.

JdemoncTpauuu. Paznoxenune nepokcuaa Boopoa Kataaazoi ceIporo Msca u ceiporo kaprodens. Komrekius CMC, comepxamux sH3uUMBL VcribiTanue
cpenb! pactBopa CMC unaukaropHoit 6ymaroit. Mmroctpanuu ¢ GpotorpadusiMu )KUBOTHBIX ¢ Pa3TUYHBIMU (hopMaMH aBUTaMHUHO30B. Kotekuus
BUTaMUHHBIX TpernaparoB. VcnbiTanue cpeibl pacTBOpa acCKOpOMHOBOW KUCIOTHI MHIMKATOPHOM Oymaroii. MicnpiTaHne anTedyHoro npenapara MHCYJIMHA Ha
6enok. JlomamHss, nabopaTopHas ¥ aBTOMOOMIIbHAS allTEUKa.



Xumus — 11 kaace

[Iporpamma o yue6HOMY nipeaMeTy «XuMus» B 11 kinacce paccuutana Ha 34 yueOHBIX yacoB (1 gac B Heiel0).
KonmdecTBo KOHTPOIBHBIX PadoOT 3a roJ — 5

KonnuecTBo npaktudeckux padoT 3a roja — 2

KonudecTBo 1ab0paTopHBIX OMBITOB 3a TO — 17

Pazgen 1. Oomasn xumus (20 4.)

Tema 1 Ctpoenue atoma u nepuoandeckuii 3akon JI. . MenaeaeeBa (3 4.) OCHOBHbIE CBEJAECHUS O CTPOCHHU aToMa. SIIpo: MPOTOHBI U HEHTPOHBHI.
W3oTombl. DaeKTpOHBL. DIIEKTPOHHAS 00070YKa. DHEepreTndeckuil ypoBeHb. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-10 U 5-
ro mepuoaoB mnepuoaunyeckoil cuctembl J[. M. MenzaeneeBa (mepexoaHbix aneMeHTOB). Ilonsatue o0 opOuTamsx. s- U p-opOUTANU. DIEKTPOHHBIE
KOH(UTYpali aTOMOB XMMHYECKHUX 3JIEMEHTOB.

[lepuonnueckuii 3akon /1. 1. MenneneeBa B cBete yueHusi o crpoeHuu atoma. Otkpsitue . Y. MeHieneeBbIM NepHOIUYECKOTIO 3aKOHA.

[lepuoanueckas cuctema xummuueckux snemeHtoB J[. M. MenaeneeBa — rpaduueckoe oToOpaskeHUE MEpHOIUYECKOro 3akoHa. Du3nueckuid CMbICH
MOPSIAKOBOTO HOMEpPA 3JIEMEHTA, HOMEpa Mepuoja U HoMepa Ipynnbl. BaneHTHbIe 351eKTpoHBI. [[pUunHbl H3MEHEHUs1 CBOWCTB 3JIEMEHTOB B MEPUOJAX U
rpynnax (rjaaBHbIX HoArpymnmnax). [lomoxxeHnue Bogopoaa B IeprUOIUIECKON CUCTEME.

3HaueHHE IEePUOANYECKOr0 3aKOHA M NEPHOJUMYECKON cHucTeMbl XxuMmMudeckux syieMeHToB JI. M. MenpneneeBa nisi pa3BUTHS HAyKM U I[TOHUMAaHUSA
XUMHUYECKON KapTHHBI MUpA.

JemoncTpanum. Paznuunsie (opMbl mepuoanyeckoil cucteMsl Xumuueckux anemeHToB /1. M. Menneneesa.

JlaGopaTopHbIe ONBITHI:

Nel. KoHcTpyrpoBaHue nepuoinyeckoi TabiuLbl 3JIEMEHTOB C UCTIOIb30BaHUEM KapTOUeK.

Tema 2 Ctpoenue BemecrBa (8 u.) Monnas xumuueckas cBsi3b. Katnonsl u anuonsl. Knaccugukanus noHoB. MoHHbIE KpHUCTaNIMYECKUE PELIETKH.
CBoiicTBa BEIIECTB C 3TUM TUIIOM KPUCTAININYECKUX PEILIETOK.

KoBanentHast XxuMuueckasi CBsI3b. DJIEKTPOOTpULIATEIbHOCTh. [lonsipHast M HenossipHasi KOBajeHTHbIe CBs3U. [{unonb. [lonspHOCTH CBSI3U U MONSPHOCTH
MoJieKysbl. OOMEHHBIA M JOHOPHO-aKIENTOPHBIH MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHON CBSI3U. MOJIEKYIISIpHbIE U aTOMHBIE KPUCTAJUINYECKUE PEIIETKH.
CBoiicTBa BEIIECTB ¢ ITUMH TUIIAMHU KPUCTAJUIMUECKUX PEIIETOK.

Mertannnueckast XxuMudeckasi cBsi3b. OCOOEHHOCTH CTPOEHMSI aTOMOB MeETayuIoB. MeTayuinueckas XUMUYecKasi CBSI3b M MeTaJUIMUecKass KpucTaiindecKas
pemerka. CBOMCTBA BEUIECTB C 3THUM TUIIOM CBSI3H.

Bonoponnas xumudeckass cBs3b. MeXMOJEKYJIsApHas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAs CBSA3b. 3HAYEHHE BOAOPOJHOW CBS3M AJI OpPTraHU3ALUU
CTPYKTYp OMOTOIMMEPOB.

[Tomumepsl. IlnacTmacchl: TEPMOIUIACTBI U PEAKTOIUIACTHI, X MpPEJCTaBUTENM U MpUMEHEHHEe. BoJokHa: mpHupojHble (pacTUTENbHbIE U >KUBOTHBIE) U
XUMUYECKHEe (MCKYCCTBEHHBIE U CHHTETHUYECKHE), UX MPEACTAaBUTEIN U IPUMEHEHHUE.

["a3000pa3Hoe cocTosiHME BeliecTBa. Tpu arperaTHbIX COCTOSIHUS BOJIbL. OCOOCHHOCTH CTPOEHUS ra3oB. MoIspHbII 00beM ra3000pa3HbIX BELIECTB.
[Tpumepsl ra3000pa3HbIX MPUPOTHBIX CMECEH: BO3AYX, MPUPOIHBINA Ta3. 3arpsizHeHue aTMocdepbl (KUCIOTHBIE JOXKAU, TApHUKOBLIA 3¢ dexT) u 6opnda ¢
HUM.

[IpencraBuTenn ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO, YITIEKUCIIbIM ra3, aMMHuakx, 3TWieH. VX nmoixydenue, coOupaHue U pacrio3HaBaHUE.



XKunkoe cocrosnue Beniectsa. Boga. [lorpebGnenue Boas! B ObITy U Ha Ipou3BoOACTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHMS.

Kuaxkue KpuCTauIbl U UX IPUMEHEHHE.

Tsepmoe cocTosinue BemecTBa. AMOp(HBIE TBEP/IbIe BEUIECTBA B IPUPOJIE U B KU3HU YEIOBEKa, X 3HAYCHHE U MpUMeHeHHne. Kpucrammnieckoe cTpoeHue
BEILECTBA.

Hucnepcusie cuctembl. [loHsTe O nucmepcHbIX cucreMax. JlucmepcHas ¢asza u aumcnepcuonHas cpena. Kmaccudukanus AucnepcHBIX CUCTEM B
3aBHCUMOCTH OT arperaTHOrO COCTOSIHHSI JHCIIEPCHOM Cpelbl M AUCIEPCHOHHOW (a3bl. ['pyboaucnepcHble CUCTEMBI: SMYJIbCHH, CYCIIEH3HH, adpPO30JIH.
ToHKOgUCTIEpCHBIE CUCTEMBI: T€IU U 30J1U.

CocraB BeliecTBa U cMecell. BerecTBa MOEKyIsIpHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTAaBa BEILIECTB.

[TonsTHE «10MS)» U €€ Pa3HOBUJHOCTU: MaccoBasl (0JIs 2JIEMEHTOB B COESAMHEHMH, J0JS1 KOMIIOHEHTa B CMECH — JI0JI IIPUMECEN, J0Js1 paCTBOPEHHOIO
BEIIECTBA B pacTBOpe) 1 00beMHasA. J{0Jis BBIX01a MPOAYKTA PEAKIIUU OT TEOPETUYECKH BO3ZMOKHOTO.

JemMoHcTpamuu. Moienb KpUCTALUTHISCKOW pemeTKy Xaopuaa HaTpus. OOpa3iibl MUHEPAJIOB ¢ MOHHON KPUCTAJNTUYECKON PEHISTKOM: KalbI[UTa, TajluTa.
Monenu KpUCTAJUTMUECKUX PEIIETOK «CyXOro Jbaa» (wiu Homa), aiMasa, rpaduta (uau kBapua). Moxaens Mmosekyiasl JIHK. OO6pasmel mmactmace
(penomodopmanbaeruIHbie, NOIMYPETaH, MOIMITHIICH, HOJUIPOIWICH, MOJUBHHUIXJIOPHI) M u3Aenus u3 HuxX.OO0paslbl BOJOKOH (IIEpCTh, MIEK,
alleTaTHOE BOJIOKHO, KalpoH, JIABCaH, HEWIOH) U u3zenus u3 Hux. OOpasipl HEOpraHMYeCKUX MOJMMEPOB (cepa IIacTHYecKas, KBapl], OKCHJ| alllOMUHUS,
IPUPOJHBIC AIOMOCHUIMKAThl). Mojens MojsipHOro o0beMa ra3oB. Tpu arperaTHbIX cocTosiHMA BoAbl. OOpas3lbl HAaKMIKM B YaillHMKE U TpyOax
LEHTPaAJILHOr0 OTOIUIeHUs. JKecTkocTh BOJbl U crocoObl ee ycTpaHeHus. [Ipubopsl Ha xuakux kpucramiax. OOpa3ibl pa3IMyHbIX AUCIHEPCHBIX CHCTEM:
AMYJIbCHUH, CyCIeH3UH, adpo3oJieii, reneit u 3omnei. Koarynsus. Cunepesuc. Dpdext Tunnamns.

JlabopaTopHbIe ONBITHI:

Ne 2. Onpenenenue Tua KpUCTAIIIMYECKON PELIETKU BEIIECTBA U ONIUCAHUE €T0 CBOMCTB.

Ne 3. O3HakoMIIEHHE ¢ KOJIEKIHMEN TIOJTUMEPOB: TUIACTMACC U BOJIOKOH U M3EIINN U3 HUX.

Ne 4. cniblTanue BOJBI HA )KECTKOCTD. Y CTPAHEHHE KECTKOCTH BOBI.

Ne 5. O3HakoMIIEeHHE ¢ MUHEPAIbHBIMU BOJIAMHU.

Ne6. O3HakOMIIEHHE C JUCTIEPCHBIMU CUCTEMAMH.

IIpakTnyeckue padorsi:

Ne 1. [Tonydyenue, cobupanue u pacro3HaBaHuE Ta30B.

Tema 3 Xumunueckue peakuum (9 4.) Peakuuu, unyme 6e3 U3MEHEHHs COCTaBa BEIISCTB. AJUIOTPONHS M aJUIOTPOIHBIC BHIOW3MEHEHHUs. [IpHyuHBI
AJUTOTPOIIUU Ha TIpUMEPE MOTUDHUKAIINN KHCIIOpoa, yriepoaa u Gocdopa. O30H, ero 6uosornueckas pob.

N3omepsl u nzomepus.

Peakuuu, naymniyie ¢ 13MEHEHHEM COCTaBa BEIECTB. Peakiiuu coequHeH s, pa3ioKeHus, 3aMelIeHs] 1 0OMEeHa B HEOpraHM4eCKON U OPraHNYecKOil XUMUH.
Peakuuu 5k30- u sHg0TepMHUUeckue. TemnoBoil 3 PekT XxuMudeckol peakui U TEPMOXHUMHYECKHE ypaBHEHUs. Peakiiuu ropeHus, Kak YacTHBIN cilydai
9K30TEPMHUUYECKUX PEAKIIUM.

Cxopocte xuMnyeckor peakuuu. CKOpOCTh XMMHUYECKON PEaKIMH. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMU OT IPHUPOABI PEarupyrOIINX BEIIECTB,
KOHLEHTPALlUK, TEMIEPATyphl, IUIOIIAAU MMOBEPXHOCTH CONPHKOCHOBEHHUS M Karanu3atopa. Peaknmm romo- u rereporeHssle. IloHsTHE O KaTanmuse u
karanu3aropax. @epMeHThl Kak OMOJIOrHYECKHE KaTaln3aTopbl, 0COOEHHOCTH UX (DYHKIIMOHUPOBAHHUS.



Obpatumocth xumHueckux peakuuil. HeoOpatumbie u oOpatumble XuMudeckue peakuuud. COCTOSHHE XHMHUYECKOTO PaBHOBECHS ISl OOpaTUMBIX
XuMHUecKkux peakiuil. CrocoObl cMelleHus XMMUYECKOTO paBHOBECHs Ha MpUMepe CHHTe3a ammuaka. [loHsTHe 00 OCHOBHBIX HAYYHBIX MPUHLUIAX
MIPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUaKa WJI CEPHOM KUCIIOTHI.

Ponp BOgel B XMMHYECKOW peaknuu. VICTUHHBIE pacTBOpBL. PacTBOpMMOCTh H KiaccH(UKAIMS BEMIECTB IO 3ITOMY IPU3HAKY: PACTBOPUMBIE,
MaJIOpacTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

DNEKTPONUTHL U HERIEKTPOIUTHL. DIEKTpONUTHUECKass auccouuanus. Kuciorel, OCHOBaHHA W COJIM C TOYKH 3PEHUS TEOPUU IIICKTPOIUTHUYECKOM
JTUCCOITUAIUY.

XUMHUYECKUE CBOMCTBA BOJBI: B3aUMOJICHCTBUE C METAJJIaMH, OCHOBHBIMH M KHCJIOTHBIMH OKCHJAMU, PA3JIOKCHHE W 00pa30BaHUE KPUCTAIIOTHAPATOB.
Peakuuu ruaparanmy B OpraHu4eCcKor XUMHUH.

I'uaposn3 oprannveckux U HeopraHuueckux coeaunenuil. Heodpatumelit ruaponun3. OOpaTUMBII THAPOIN3 COJCH.

['uaponu3 opraHUYECKUX COCIMHEHUNM U €ro MPAKTUYECKOe 3HAUYCHHE ISl TIOJYYeHHs TUIPOJIM3HOTO CIUpTa U MbUIa. bruomornueckas posiab THapoIiv3a B
TJTACTUYECKOM M SHEPTreTHIECKOM OOMEHE BEIIECTB U DHEPTHH B KIICTKE.

OKHCIUTENEHO-BOCCTAaHOBHTEbHBIC peakiuu. CreneHb okucieHus. OmnpenerieHne CTENeHW OKHCIeHUs 1o Qopmyrne coenuHeHus. [lonstue o0
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax. OKUCIIeHne U BOCCTAHOBJICHHE, OKUCITUTENb U BoccTaHoBUTENb. P/K-IIpumenenue OBP na npednpusmusx
obnacmu.

DnekTponu3. DJIEKTPOIN3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBINA MpPOLIECC. JJIEKTPOJMU3 PACILUIABOB M PACTBOPOB HA IpUMEpPE XJIOpUAA HATpUs.
[IpakTHueckoe NpUMEHEHHE IEKTPOIIN3a. DINEKTPOIUTUUECKOE TTOJTYyUCHHE ATTFOMUHUS.

Jemouncrpanuun. IIpespamenue kpacHoro ¢ocdopa B Genbrit. O30HaTop. Monenu Moiekyn H-OyTaHa U n300yTaHa. 3aBHCHMOCTh CKOPOCTH PEaKIMU OT
MPUPOJbI BEIIECTB HAa NPUMEPE B3aUMOJECHCTBUS PACTBOPOB PA3NIMYHBIX KHUCIOT OJMHAKOBOW KOHIIEHTPALIUM C OJMHAKOBBIMU TpaHyJlaMH LUHKa U
B3aMMO/ICHCTBUS OJJUHAKOBBIX KYCOYKOB Pa3HBIX METAJIIOB (MarHus, [IMHKA, JKeJe3a) ¢ CONSTHON KUCIOTON. B3anMoeiicTBre pacTBOPOB CEPHOI KUCIOTHI C
pacTBopamMu THOCYNb(]aTa HATpUs pa3NTUYHON KOHIEHTPALMU U TeMIepaTrypbl. Moaens Kursiero cios. Pa3nokeHue mepokcuaa BOAOPOJa C MOMOIIbIO
karanu3atopa (okcuaa Maprania (IV)) m katam a3l ceiporo Msca u cbiporo kaprodens. [Ipumepsl HeoOpaTHUMBIX peakiui, UAYIIUX C 00pa30BaHUEM
ocaJka, ra3a Wiu Bojbl. B3aumonelictBue nutus u HaTpust ¢ Bogoil. [Tonyuenue okcuaa pocdopa (V) u pactBopeHue ero B BoJie; UCIIBITAHUE TTOTYYEHHOTO
pactBopa sakMycoMm. OOpa3iibl KpUCTAIUIOTUAPATOB. VIcTIBITaHHE PAacTBOPOB SJEKTPOJIMUTOB M HEIIEKTPOJIUTOB HA MPEAMET JUCCOLUAIMH. 3aBUCUMOCTh
CTENIEHH AJICKTPOJUTHIECKOMN AUCCOIMAIINK YKCYCHOU KUCIIOTHI OT pa3z0aBiieHus pactBopa. ['uaponn3 kapouaa kaneius. ['uaponn3 kapOOHATOB MIETOYHBIX
MeTayuIoB ¥ HUTpatoB nuHKa wiu cBuHma (M). [Tomyuenue mpina. [Ipocreiinmme OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: B3aUMOJICUCTBUE ITUHKA C
COJITHOM KHCIIOTOM M Keje3a ¢ pactBopoM cynbdata mean (II). Moaens snextponuzepa. Moaenb 37eKTPOIU3HON BaHHBI JIJIS TIOTYYCHUS ATFOMUHUS.
JlaGopaTopHbie ONBITHI:

No 7. Peakuust 3aMeIIeHUsI MEJIH JKEJIE30M B PACTBOPE MEIHOTO KyIopoca.

No 8. Peaknuu, uaynme ¢ oOpa3oBaHHEM OCajKa, Ta3a U BOJIBI.

No 9. TTonyuenune KuCIOpoOa pa3ioKEHUEM MEPOKCH A BOAOPOIa ¢ TOMOIIbI0 okcuaa mapranna (IV) u katanassl ceiporo kaptoders.

Ne 10. ITonmyuenue Bogopoaa B3auMOJECHCTBUEM KUCIOTHI C IIMHKOM.

No 11. Paznuunbie ciiydau TUAPOTIU3A COJICH.

Pa3znen 2. Heopranuueckasi xumus (10 4.)



Tema 1. BemectBa u ux cBoiicrBa (10 4.) Metautel. BzaumopeiicTBue MeTaljioB ¢ HEMETaIaMU (XJIOpOM, CEpo M KuciaopoaoM). BzaumoneiictBue
LIEJTOYHBIX U IIEJIOYHO3EMENIBHBIX METAVIOB C BOJOH. DJIEKTPOXMMHYECKUM PNl HANPSOKEHWN MeTauioB. BzamMmopaelcTBHE METauioB C PacTBOPAMH
KHCIIOT U coJiel. AmoMUHOTepMUs. B3anMoielicTBre HATPUS C ITAHOJIOM U (PEHOIOM.

Koppo3sus meranos. [IoHATHE 0 XUMHUECKON U IEKTPOXUMHUYECKONH KOPpo3uK MeTaiuioB. CriocoObl 3alMThl METAIIOB OT Kopposuu. P/K-3nakomcmeo ¢
Memooamu 3auumsl MEMailo8 Om KOppo3ul, NPUMEHAEMbIMU HA Oudicaiuem npeonpusmuu.

Hemerannsl, CpaBHUTENBHAS XapaKTEPUCTHKA TaJIOTEHOB KaK HanboJiee TUIUYHBIX MpeCTaBUTeNel HeMeTauloB. OKUCIUTENbHBIE CBOWCTBA HEMETAIJIOB
(B3aMMOACUCTBUE C METaIaMH M BOJOPOAOM). BoccTaHoBHTENbHBIE CBOWCTBA HEMETAJUIOB (B3aWMOJICHCTBHE € 0oJiee 3IEKTPOOTPULIATEIEHBIMU
HEMeTaJlJIaMH U CI0HBIMU BELIECTBAMU-OKUCIUTENISIMH).

Kucnorsl Heopranuyeckne u opranumuyeckue. Knaccupukamuss KucaoT. XHUMHYECKHE CBOHCTBA KHUCIOT: B3aMMOACWUCTBHE C METaNIaMH, OKCHIAMH
METAJUIOB, THAPOKCUIAMU METAJIIOB, COMISIMH, cCIUpTamMu (peakuus stepudukanun). OcoOble CBOHCTBA a30THOM U KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI.
OcHoBaHMsI HEOpraHuyeckne W opranudeckre.OCHOBaHMS, MX KiaccupuKanus. XUMHUYECKHE CBOWCTBA OCHOBAHMMW: B3aMMOJICHCTBHE C KHCIOTaMH,
KHMCJIOTHBIMU OKCHJIAMU U coJIIMU. PasnoskeHne HepacTBOPHUMBIX OCHOBAHUH.

Conu. Knaccudukanus coneil: cpeqHue, KMCable 1 OCHOBHbIE. XMMUYECKHE CBOICTBA COJIeH: B3aUMOJIEHCTBHE C KMCIOTaMH, ILIeI0YaMH, METaJIaMU U
comsimu. [IpencraBurenu coneil M MX 3Ha4YeHHE. XJIOPUA HATpHs, KapOoHAT KanbIws, (Gocdar Kamplus (CpeaHUE COJIH); TUAPOKApOOHATHl HATPUS U
aMMOHUS (KHUCITbIE COJIH); TUIpoKkcokapooHat Meau (I1) — manaxut (OCHOBHAs COJIb).

KayecTBeHHBIE peakiuy Ha XJIOpUI-, CyIbdaT-, U KapOOHAT-aHMOHBI, KATUOH aMMOHUs, KaTHoHbI kene3a (1) u (11I).

['enernueckas cBsI3pb MEXJy KilacCaMHd HEOPTaHWYECKUX M OpPraHUYecKUX coeAuHEeHWW. lloHATHe O TreHeTMdyecKoW CBA3M M TEHETUYECKUX psiiax.
I'enernueckuii pan mertamia. ['enetnyeckuil psaa Hemeramia. OCOOEHHOCTH T€HETUYECKOTO psifia B OPraHN4eCKONH XUMHUU.

Jemoncrpanun. Komneknus oOpa3noB MeTauioB. B3aumoneiicTBue HaTpusi U CypbMbI C XJIOpOM, >kene3a ¢ cepoil. ['opeHue marHus U ajdrOMUHHUS B
KHCIIOpoJie. BzammopneincTBue NIENIOYHO3EMENBHBIX METAUIOB C BOJAOM. B3amMopneicTBue HaTpus € 3TaHOJIOM, LHMHKA C YKCYCHOW KHCIIOTOM.
AmroMuHOTEpMHUS. B3auMoaelcTBue Meay ¢ KOHLIEHTPUPOBAHHOM a30THOW KUCIOTOW. Pe3ynapTarsl KOPpO3WHM METAIOB B 3aBHCUMOCTH OT YCJIOBUM €€
nporekanusd. Komnekuus o0Opa3noB HemeTayuioB. B3aumopeicTBue XJIOpPHOM BOABI C pacTBOopoM Opomuaa (noauna) kanusa. Komnekuus OpUpPOIHBIX
OpraHMYEeCKUX KHUCIOT. Pa3baBiieHne KOHIEHTPUPOBAHHON CEpHOM KHUCIOTHl. B3anMopeiicTBHE KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTBI C Caxapowm,
LEJUTI0NI0301 M MeAbto. O0pa3iibl MPUPOAHBIX MUHEPAJIOB, COAEPKAIINUX XJIOPU] HATpHs, KapOoHAT Kaiublus, (ocdaT Kaablus U THAPOKCOKapOOHAT MEIU
(IT). O6pa3ip! MUIIEBBIX TPOAYKTOB, COAEPKAIIUX THIPOKApOOHATHI HATPHUS M AMMOHHS, UX CIIOCOOHOCTD K Pa3yIo’KEHHUIO MPH HarpeBaHuu. ["amenue cofpl
ykcycoM. KadecTBeHHbIE peaklini Ha KaTUOHBI M aHUOHBI.

JlabGopaTopHbie ONBITHI:

Ne 12. UcnibiTanne pacTBOPOB KUCIIOT, OCHOBAHUH M COJIEW MHIAMKATOpaMH.

Ne 13. Ilony4yeHnue u cBOMCTBa HEPACTBOPUMBIX OCHOBAHMIA.

Ne 14. T'mpponu3s XJI0pUI0B U alleTaTOB LIEJIOYHBIX METAJIOB.

Ne 15. O3HakoMIIeHHE C KOJUIEKLIMSAMU: a) METAIJIOB; 0) HEMETAJIOB; B) KUCIIOT; ') OCHOBAHMIA; /1) MUHEPAJIOB U OMOJOrMYECKUX MaTepHajIoB, COJEpKAIIUX
HEKOTOpPBIE COJIN.

Pasznea 3. XumMudyeckuii NPAKTUKYM — 3 4.

IIpakTnuyeckas padora Nel. [lonydyenue, coOupanue u pacro3HaBaHHUE Ta30B.

IIpakTuyeckas padora Ne2. XuMu4eckue CBOMCTBA KUCIIOT.

IpakTnyeckue padora Ne3d. PaciozHaBaHHE BELIECTB.



V1. IInanupyemvie pe3ynomamol uzyuenusn yuedonozo mamepuana

BbpInyCKHUK Hay4YuTCH:

* OIIMCHIBATH CBOMCTBA TBép[[BIX, KUIKUX, I‘3,3006p213HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHLIC ITPHU3HAKU;

¢ XapaKTCpU30BaTh BCIICCTBA IO COCTaBy, CTPOCHHIO H CBOﬁCTBaM, YCTaHaBJIMBATL MPHUYUHHO-CICACTBCHHBIC CBA3M MCKAY HOaHHBIMU
XapaKTEPUCTUKAMHU BEILECTBA;

* PaCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX ITOHATUH «aTOM», «MOJIEKYJIa», «XUMUYECKHU 3JIEMEHT», «IIPOCTOE BEIIECTBOY», «CI0KHOE BEILECTBOY,
«BAJICHTHOCTBL», UCITI0JIb3Ys 3HAKOBYIO CUCTEMY XNUMHU,

* 1300pakaTh COCTaB NPOCTEHIIMX BEIIECTB C IMOMOIIBI0 XHUMHYECKHX (OPMYT M CYHNIHOCTh XHMHYECKHX PEaKIUil C MOMOMIBI0 XHUMHUYECKHX
YPaBHEHU;

* BBIUNCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB, a TAKKE€ MAaCCOBYIO JIOJIK0 XMMHUYECKOI'O 3JIEMEHTA B COCAUHEHUAX IUIS
OLICHKHU UX HpaKTI/IIIGCKOfI 3HAa4YUMOCTH,

* CPaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, COJIN;

* KJIacCU(PULIMPOBATh OKCHU/IbI U OCHOBaHMS IO CBOMCTBAM, KMCJIOTHI U COJIU 110 COCTABY;

* [10JIb30BaThCA J1a00OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYA0H;

* IPOBOJINTh HECIIOKHBIE XUMHUECKUE OTBITHI U HAOMIOJCHUS 32 U3MEHEHUSAMHU CBOICTB BEILECTB B MpOLIECCe UX MPEBpalLIeHNi; cOOI0AaTh MpaBuia
TEXHUKH O€30MaCHOCTH MIPU MPOBEIEHUH HAOIIOJCHUN U OIIBITOB;

* pa3nuyaTh 3KCIEPUMEHTAIBHO KHCIOTHI M IIENOYH, MOIb3YACh MHIMKATOPAMHU; OCO3HAaBaTh HEOOXOJIUMOCTh COOIIIOJIEHHS Mep Oe30MacHOCTH MpHU
O0pallleHN! C KUCIOTaMH U IET0YaMHu.

* pacKpbIBaTh CMBICH Nepuoaudeckoro 3akona JI. M. Menneneesa;

* OMMCHIBATh U XapaKTEPU30BaATh TAOIUYHYIO (OPMY MEPHUOJUUECKON CUCTEMBl XMMUYECKHX 3JIEMEHTOB;

* XapaKTepU30BaTb COCTAB ATOMHBIX SLEP U PACIPENCIICHUE YUCIIA JJIEKTPOHOB IO JJIEKTPOHHBIM CIIOSIM aTOMOB XMMHUYECKUX JJIEMEHTOB MaJbIX
IEproaoB nepnogmquKOﬁ CHUCTEMBI, a TAKXKXEC KaJIWsg U KaJIbITHA,

* pa3IM4YaTh BUJIBI XUMHYECKOW CBSI3U: MOHHYIO, KOBAJIEHTHYIO ITOJISIPHYIO, KOBAJIEHTHYIO HETIOJISPHYIO M METAININYECKYIO;

* 1300pakaTh JIEKTPOHHO-HUOHHBIE (POPMYIIBI BelleCTB, 00pa30BaHHBIX XUMUYECKUMH CBSI3IMU Pa3HOTO BHUJIA;

* BEISIBIISITH 3aBUCUMOCTE CBOMCTB BCIICCTB OT CTPOCHUA UX KPUCTAJITMICCKUX peHIéTOKZ HWOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX, METAJTITIMUYCCKHX ;

¢ XapaKTEPpHU30BaTb XUMUUYCCKHUE DJIEMCHTBI U UX COCAMHCHUA HAa OCHOBEC IMOJIOKCHHS 3JICMCHTOB B nepno;mquKOﬁ CHCTEME U 0COOEHHOCTEH CTPOCHUA
HX aTOMOB;

* XapaKTepu30BaTh HAYYHOE M MHMPOBO33PEHYECKOE 3HAYECHHE IEPUOJNYECKOrO0 3aKOHA W NEPHOJUYECKOM CHCTEMBI XMMHYECKHUX 3JIEMEHTOB
. 1. MenneneeBa; * 00bACHATh CyTh XMMUYECKHUX MPOLIECCOB U UX MPUHLIUIUAIBHOE OTIMYUE OT (PU3HUECKHUX;

* Ha3bIBATh IIPU3HAKU U YCIOBHS IPOTEKAHU XMMUYECKUX PEAKLIMA;

* YCTAHaBJIMBATh NPHHAICKHOCTh XUMHUECKOW peakluu K ONpeleNéHHOMY TUIY 10 OJHOMY M3 KJIACCU(HUKAIMOHHBIX NMPU3HAKOB: 1) Mo yuciay u
COCTaBY MCXOJHBIX BEILECTB U MPOJYKTOB PEAKIMU (PEAKIMU COCIUHEHMs, pa3IOkKeHHUs, 3aMEUIeHUs U OOMeHa); 2) O BBIIEICHUIO WU MOIVIOIIEHUIO



TEIUIOTHI (peakluu 3K30TEPMUUYECKUE U IHIOTEPMUYECKHUE); 3) M0 M3MEHEHUIO CTETNEHEW OKHCIECHUS XMMUYECKHX DJIEMEHTOB (peaklUUU OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIC); 4) IO 0OPAaTUMOCTH TIporiecca (peakiuu 00paTuMbIe U HEOOpaTUMBIE);

* COCTABJIATH YPABHCHHSI JIEKTPOIUTHICCKON JUCCOIUAIIUN KUCIIOT, IIEeTI0UeH, COeii; MOTHbIC U COKpAIIEHHBIC NOHHBIC YPABHEHUS peakiuii 0OMeHa;
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUH;

* POTHO3UPOBATh MPOAYKTHl XWMHUYECKUX peakiuid 1o (opMmyliaM/Ha3BaHUSAM WCXOJHBIX BEIIECTB; OMPEIEISITh HMCXOJIHBIC BEIIECTBA IIO
(dopmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBJISAITb YPaBHEHUs PEAKLHM, COOTBETCTBYIOLIUX IOCIEAOBATEIILHOCTH («IIETOYKEe») IMPEBpPALICHUN HEOPTraHWYECKUX BEUIECTB PA3IUUYHBIX
KJIACCOB;

* BBISIBJISITH B MIPOIIECCE SKCIIEPUMEHTA MPU3HAKH, CBUJIETEIBCTBYIOIIME O MPOTEKAHUU XUMHUECKOU peaKilni;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU J10JIEH PACTBOPEHHOTO BEILIECTBA;

* OIPENIENISTh XapaKTep CPe/Ibl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KaYECTBEHHBIE PEAKIINH, TTOATBEPKIAIOIINE HATTUYNE B BOJHBIX PaCTBOPAX BEIIECTB OT/IEIbHBIX HOHOB

* ONPENEISITh IPUHAICKHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY M3 M3YYCHHBIX KJIACCOB/TPYIIT: METAJIBI M HEMETAJUTbl, OKCHJIBI, OCHOBAHUS,
KHUCJIOTBI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB 110 UX HA3BAHUSIM;

* OIPEAEIIATh BAJICHTHOCTb U CTEIIEHb OKHCIICHHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYIIBI HEOPTAHUYECKUX COCIMHEHUN MO BAaJCHTHOCTSIM M CTEMEHSM OKHCIIEHUS 3JIEMEHTOB, a TaKXKe 3apsgaM HOHOB, YKa3aHHBIM B
TabJynIle paCTBOPUMOCTH KUCIIOT, OCHOBAaHUM U COJIEH;

* 00BSICHIATh 3aKOHOMEPHOCTH U3MEHEHUsI PU3NYECKMX M XMMHUECKUX CBOMCTB MPOCTHIX BEMIECTB (METAVIOB U HEMETAIIIOB) M UX BBICIIUX OKCHOB,
00pa30BaHHBIX 3JIEMEHTaMU BTOPOTO M TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIINE XUMUYECKIE CBOMCTBA, XapaKTePHbIE JIsI TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKIE CBOMCTBA, XapaKTePHBIE TSI KAXKIOTO U3 KIaCCOB HEOPTAHUYECKUX BEIECTB: KUCIOT, OCHOBaHUI, COJeH;

* IPUBOJIUTH MIPUMEPHI PEAKIINI, MOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAHUI U COJIEH;

* OIPEJIENSTh BEIIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUX;

* COCTaBJIATh OKHCIUTEIFHO-BOCCTAHOBUTEIIBHBINA OaTaHC (JIs1 H3YYCHHBIX PEAKIIUi) TI0 MPEJIOKEHHBIM CXeMaM PEaKIIHii;

* IPOBOUTH JIAOOPATOPHBIC OMBITHI, TTOITBEPIKAAIONINE XHMMHUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKHUX BEIIECTB;
BbhInyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TOBCETHEBHOM KU3HMU;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIOIEHNUS TPABHIT HKOJIOTUYECKU OE30M1acCHOTO MOBEAEHUS B OKPY KaloIel MPUPOTHON cperie;

* IOHUMAaTh CMBICI U HEOOXOAMMOCTh COOJIO/ICHUS TPEINUCAHUM, MpejlaraéMblX B HHCTPYKIMSIX TIO0 MCIOJb30BAaHUIO JIEKAPCTB, CPENCTB OBITOBOM
XUMUU U Jp.;

* HCTIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBBIE KOMIETEHTHOCTH TPH BBIMOJHEHUH HCCIEAOBATEIBCKUX MPOEKTOB IO HM3YYEHHIO CBOMCTB, CIIOCOOOB
MOJIyYEHUS U PACIIO3HABAHMUSI BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEACTBA YCTHOMW M MUCbMEHHON KOMMYHHKAIMU MpU paboTe ¢ TEKCTaMH y4eOHUKa U
JIOTIOJTHUTEIHHON JTUTEPATypPOH, CIPABOYHBIMU TAOIUIIAMU, MPOSBIATH TOTOBHOCTh K YBaXXCHHIO MHOM TOYKHU 3pEHUS MPHU OOCYXKIECHUU PE3yIbTaTOB
BBITTOJIHEHHON pabOTHI;



* OObEKTHBHO OLIEHWBAaTh HH(OpPMALMIO O BEIIECTBAX M XMMHUYECKUX IIpoleccaX, KPUTHUYECKHM OTHOCHUTHCS K IICEBJOHAy4YHOM HH(opManuu,
HeZ00POCOBECTHOM pekilaMe, Kacarollecs NCIOJIb30BAHUS Pa3IMUHbIX BEIIECTB.

* OCO3HABAaTh 3HAYEHUE TEOPETUYECKUX 3HAHUH IS IPAKTUYECKON IEATEIbHOCTH YEII0BEKA;

* OTHCHIBATh N3YUYEHHBIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTAX MEPHOAMYECKON CHCTEMbl XUMUYECKUX 3JIEMEHTOB Il OOBSICHEHHS U NPEBUICHUS CBOWCTB KOHKPETHBIX
BEILIECTB;

* pa3BuUBaTh MH()OPMAITMOHHYIO KOMIETEHTHOCTh TOCPEIACTBOM YIIIyOJIEHUs 3HAHUH 00 MCTOPHHM CTAaHOBJICHUS XMMHUYECKOW HayKd, €€ OCHOBHBIX
IIOHATUH, IEPUOJINYECKOI0 3aKOHA KaK OJJHOTO U3 BAKHEUILNX 3aKOHOB IIPUPO/IbL, & TAKIKE O COBPEMEHHBIX JOCTH)KCHUSAX HAYKH U TEXHUKH.

* COCTAaBJIATh MOJIEKYJISIPHBIC U IIOJIHBIC HOHHBIC YPABHEHUS 110 COKPALLEHHBIM HOHHBIM YPABHEHUSIM;

* IPUBOJIUTH IIPUMEPBI PEAKLIUM, TOATBEPKIAIOIIMUX CYIIECTBOBAHUE B3aUMOCBSI3A MEKy OCHOBHBIMU KJIACCAMU HEOPTraHUYECKUX BEILECTB;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB HA N3MEHEHNE CKOPOCTH XUMHUECKON PEeaKIny;

* IPOTHO3UPOBATh PE3YIbTaThl BO3AEUCTBUSI pa3IMUHbIX (PAKTOPOB HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS.

* IPOrHO3UPOBATh XUMHUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTEIbHBIC UM BOCCTAHOBUTEIILHBIE CBOMCTBA C YUETOM CTENECHE OKUCIIEHHUS 3JIEMEHTOB,
BXOJSIINX B €T0 COCTAB;

* BBISIBJISITH CYILIECTBOBAHME T€HETUUECKON B3aMMOCBS3U MEX/1Y BELIECTBAMHU B PAly: IPOCTOE BEUIECTBO — OKCUJ — I'MAPOKCHU]T — COJIb;

* OPraHU30BbIBATh, IPOBOJUTH YUEHUUYECKHUE MPOEKTHI IO UCCIECOBAHUIO CBOWCTB BEIIECTB, UMEIOIUX BaXKHOE MPAKTUUYECKOE 3HAUCHHUE.

VII. Onucanue yueﬁuo-memoduueexozo U mamepuailbHO-mexXHu4ecKozo obecneuenusn

1.CrienMann3upoBaHHbIN KJIacC XUMHUH (JTAOOpAHTCKas, BBHITSHKHOM IIKad, CrielMaTn3upOBaHHbIE CTOJIBI)
2.CreHppl:

-« Iepnonnueckas cucrema /.M. Menneneesa»

-«Tabnuua pacTBOPUMOCTH

-«TexHuKa 0€30MacHOCTH

- HaGop mopTpeToB y4eHBIX-XUMHUKOB

3.Xumnueckoe 000pyJOBaHUE U PEAKTUBBI.

4.ITpoTuBOIIOXKapHAas CUTHAIN3ALIMS

5. HTepHeT pecypcebl

6. CD muckw.

CpeacrBa 00y4enus: YMK, koMnbroTep, MyJIbTUMEIUNHBIN IPOEKTOP, HHTEPHET.



10 kaacc
OcHoBHasi JiuTEpaTypa:

1.
2.
3.
4.

5.

I"a6bpuensu O.C. [Iporpamma kypca xumun it 8-11 kaaccoB 001eo0pa3zoBaTenbHbIX yupexaeHuil. — M.: JIpocda, 2011.

Xumus. 10 knacc. ba3oBbii ypoBeHb: yueOHUK Jutst o01ieo0pa3oBareabHbiX yapexaeHuit / O.C. ['abpuensn.—M: «/Ipodan, 2013. — 191, [1] c. : u.
I'a6puensu O.C. HactonbHas kaura ans yuurens. M.: bouk u K, 2008.

Xumus. 10 kgacc: KOHTPOJIBHBIE U MpoBepouHbie padoThl K yueouuky O.C. ['abpuensna «Xumus. 10 kiacc. ba3osriii ypoers» / O.C. ['abpuenss,
I1L.H. Bepe3kun, A.A. Ymakosa u ap.. — 3-€ u3., crepeoturn. — M.: Ipoda, 2010. — 253, [3] c.

INabpuensu O.C. «Xumus. 10 kimace». Pabouas terpaas. M.: dpoda, 2010

JlonoiHUTEILHAS JIUTEpPATypa:

1. Opranuueckas XMMHsI B TeCTax, 3aavax, ynpaxseHusx. 10 kmacc: yue0.mocobue st obmeoOpazonat. yupexaenuit / O.C. I'abpuensn, U.T.
Octpoymos, E.E. OctpoymoBa. — 3-¢ u3z., crepeoturn. — M.: poda, 2005. — 399, [1] c.

2. Penerurop o xumuu / nox pea. A.C. Eroposa. — Uzn. 30-e. — PoctoB H//]: @enukc, 2010. — 762, [1] c.: un. — (AGUTYpHEHT).

3. EI'D 2012 Xwumus. Tunossie TecToBblie 3amaanus / FO.H. Menseaes. — M.: U3narenbctBo «OKk3amen», 2012, — 111,

4. Otmuunuk EI'D. Xumus. Pemenue cinoxubix 3amad. [lox penaknueit A.A. Kasepunoii / ®UIIN. — M.: Uatemnext-Lentp, 2012. — 200c.

5. Enumnsnii rocynapcTBeHHbIH Sk3ameH 2012. Xumus. YHHUBEpcaIbHbIE MaTepUabl Ut moAroToBky yyamumxcs / @UITN. — M.: Matennext-LenTp,
2009. — 272c.

6. Taopuemnsa O.C., Octpoymos N.I"., CnankoB C.A. Kuaura s yaurens. Xumust. 10 ki1.ba3oBeril ypoBenb: Meroandeckoe mocodue. — M.: [Ipoda

7. Xomuenko M.I'. Pemenne 3amaa no xumun. — M.: OO0 «M3narennctBo Hosast Bomnay, 2005. — 256¢.

8. Xomuenko I'.I1. Xumus A5 nocTynaromux B By3bl: Yueb.mocobue. — M.: Boicir.mk., 1985. — 367 c., ui.

9. T'muaxaH.JI. O6mas xumus. U3natensctBo «MHTEeTpas-ipece» - M.: 2005

10. «Emunas xomnekius L{udpposeix O6pazoBarensHbIX PecypcoBy (Habop mudpoBeix pecypcoB k yueonukam O.C. I'abpuensna) (http://school-
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