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ITosicHuTeIbHAA 3amHCKa
PabGouas mporpamMmMa 10 XUMHH COCTaBJI€Ha B COOTBETCTBHM C TpeOOBaHUAMU
CIIEIYIOIMX HOPMATHUBHBIX IOKYMEHTOB:

o depepanbHbIM 3ak0HOM OT 29.12.2012 Ne 273-d3 "OO oOpaszoBanmu B Poccuiickoit
denepanmnu";

o depepabHBIM TOCYIAPCTBEHHBIM O00pa30BaTEIBHBIM CTAaHAAPTOM CPEIHETO OOIIero
o0pa3oBaHUsl, YTBEpPXKIEHHBIM TIpUKa3oM MuHHCTEpCcTBa 0O0pa3oBaHUSI W HAYKHU
Poccwuiickoit @enepanuu ot 17.05.2012 Ne 413, ¢ n3aMeHEHUSIMH, BHECEHHBIMU MPUKA30M
Munucrepcera o6paszoBanus 1 Hayku Poccuiickoit @eneparium ot 31.12.2015 Nel578;

o IIpumepHOl mporpaMMOi AUCIUILINHEI, YTBEPKIASHHOW MUHHCTEPCTBOM 00pa30BaHUS U
Hayku Poccutickoii @enepanuy (Wi aBTOPCKOW MporpaMMe, MpoIIeaIed SKCIepTu3y 1

anmpo0baruro;

e denepaabHBIM nepeyHeM Y4eOHHKOB, YTBEP>KIEHHBIX, PEKOMEHI0OBaHHBIX
(momyIIeHHBIX) K HCIIOJBb30BaHHUIO B O0Opa30OBaTEIbHOM IMpollecce B 00pa3oBaTeIbHBIX
YUPEKICHUSIX, PCAUTH3YIONINX ITPOTPaMMBbI OOIIETO 00pa30BaHUs.

e Y4eOHOTO IIIaHa, TOJIOBOT0 KaJICHIapHOTO ydeOHOoro 1ada Ha 2023-2024 y4yeOHbIi To.

e VYuebnuk «Xwumus. 11 kmacc. baszosmsriii yposenb» Pymsutuc I'E., ®eapaman D.I.,
Mockga «IIpocsemenune», 2016
Henu uzyuenun xumuu.

1. CucreMHOe M CO3HATEIbHOE YCBOEHHE OCHOBHOI'O COJIEp>KaHHUSI KypCOB XUMHH,
CIIOCOOOB CaMOCTOSITEILHOTO TIOJIYUYCHUs, mepepaboTku, (YHKIIMOHAILHOTO H
TBOPYECKOTO NPHUMEHEHHUs 3HAHWUN, HEOOXOAUMBIX JJis TIOHUMaHUs HAy4YHOU
KapTUHBI MUpA.

2. PackpbiTHE POJIM XMMHUHU B TIO3HAHWUU MPUPOALI U €€ 3aKOHOB, B MaTepHaAIbHOM
00CCIIeYeHUN Pa3BUTHS [UBIUIM3ALMH W MMOBBIIICHUN YPOBHS XW3HU OOIIECTBa,
IIOHMMAaHUE€ HEOOXONMMOCTH IIKOJIBHOTO XHUMHYECKOTO0 O0Opa3oBaHUA Kak
aJIEMEHTa OOIIeH KyJIbTYpPbl U OCHOBBI )KHW3HEOOECIIeYeHHs YeJIOBEKa B YCIOBUSIX
YXYILLIEHUs] COCTOSIHUSI OKPY KaroIel cpebl.

3. PackpsiTHEe YHUBEPCAIbHOCTH U JJOTUKHU €CTECTBEHHOHAYYHBIX 3aKOHOB U TE€OPHUH,
npolecca MO3HAHUS HPUPOAbI M €ro BO3BBIIIAIOIIETO CMBICIA, TECHOW CBA3U
TEOPUHU U IPAKTUKU, HAYKU U IIPOU3BOJICTBA.

4. . Pa3BuTHe MHTEpeca U BHYTPEHHEH MOTHUBAIIMM YUYAIIUXCS K U3yYEHUIO XUMHH, K
XUMHUYECKOMY MO3HAHUIO OKPY KAIOIIEro HaC MUpPa BEILECTB.

5. OBiazeHHe METOMOJIOTHEH XWUMHYECKOTO MO3HAHHMS M HCCJECIOBAaHUS BEIICCTB,
YMEHUSIMH XapaKTepHU30BaTh U MPaBUIBHO HCIOJIB30BaTh BEIIECTBA, MaTepHUAJIbI
U XUMUYECKHE pEaKkuu, OOBICHATH, IPOTHO3HPOBATE UM MOJEIHPOBATH
XUMHUYECKHE SABJICHUS, pellaTh KOHKPETHbIE NPOOIIEMBI.

6. BrpIpaboTka yMEHUI W HaBBIKOB PEIICHUS XUMHYECKHUX 3a71ad Pa3IMYHBIX THUIIOB,
BBITIOJTHCHUS T1abopaTOPHBIX OIIBITOB u MPOBEICHUS MPOCTHIX
JKCIIEPUMEHTAIIBHBIX HCCICAOBAaHUM, WHTEPIPETAIIUA XUMHYCCKHX (HOPMYyT H
YPaBHEHUN U ONIEpUPOBAHUS UMH.

7. BuHeceHue 3HAYMMOTO BKJaJa B (OPMHUPOBAHUE LEJIOCTHON KapTUHBI IMPHUPOIHIL,
HAy4YHOTO MUPOBO33pPEHUS, CHCTEMHOI'O XUMHUYECKOTO MBILUIEHHUS,
bopmupoBaHre Ha HX OCHOBE TYMaHUCTHYECKHX IIEHHOCTHBIX OPHEHTHPOB M
BBIOOpA KU3HEHHOU MO3ULINU.

8. OOecrneueHre BKIIaa yaeOHOTO MpeaMeTa XUMHUH B KOJIOTHYECKOe 00pa3oBaHHe
U BOCIIUTAHUE XUMHUYECKOM, SKOJIOTHYECKON U OOIIel KyJIbTYPhl YUaIIuxcsl.

9. Hcnonp3oBaHHE BO3MOXKHOCTEM XHMMHHU Kak CpPEACTBa COLMAIMU3ALMU U
WHIUBUYAIBHOTO PA3BUTHUS JIMYHOCTH.

10. PazBuTtHe CTpemMJICHHs Yy4YalllUXCid K DPOJODKEHUIO €CTECTBEHHOHAYYHOIrO
00pa3oBaHUA W amganTallll K MEHSIOIIUMCS YCIOBHSIM JKH3HH B OKPY KAOIIEM
MHpE.
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3adauu uzyuenusn xumuu.

e dopMHUpOBaHUE y YUYaIIUXCS 3HAHUS OCHOB XUMHYECKOW HAYKU: BOXKHEHIINX (HAKTOPOB,
MOHATUH, XUMHYECKHX 3aKOHOB M TEOpPHH, S3BIKA HAYKH, JOCTYIHBIX OOOOIICHUMA
MHPOBO33PEHUYECKOro XapakTepa.

e PasBurHe ymeHHiI HAOIIONATh M OOBSICHITH XUMHYECKHE SIBICHUS, MPOUCXOJIINE B
pupoze, 1adopaTopud, B IIOBCEAHEBHOM KU3HU.

e dopMHupOBaHHE CHEHHAIBHBIX YMEHHI: O0OpamaTbCsi C BEIIECTBAMHU, BBINOJHITE
HECIIOKHBIE OKCIIEPUMEHTHI, COONfofasi IpaBHiIa TEXHUKH O€30IMacCHOCTH; TPaMOTHO
MIPUMEHSTh XUMUYECKUE 3HAHMS B OOIIIEHUH C IIPUPOJOHA U B ITIOBCEIHEBHOM KU3HU.

e PackppiTHE T'yYMaHUCTHYECKOW HANPaBICHHOCTH XHUMHH, €€ BO3pACTAIONICH pOIH B
pEUICHNN TJIaBHBIX IPOOJIEM, CTOSIINX IIepell YeJIOBEUYECTBOM, W BKJIaIa B HAYYHYIO
KapTUHY MHpA.

e PasBurTHe JHUYHOCTH OOYYAIOIIMUXCS: WX HWHTEINICKTyalbHOC ¥  HPaBCTBEHHOC
COBEPIICHCTBOBaHHE, (OPMHUPOBAHME Y HHX T'yMAaHUCTHYCCKHUX OTHOIICHHH U
SKOJIOTHUYECKH IIEJIeCOO0pa3HOro TOBEICHUS B OBITY W B Ipolecce TPYIOBOU
eI TEIIEHOCTH.

B kadecTBe IIEHHOCTHBIX OPHEHTUPOB XUMHYECKOTO 00pa30BaHUsS BHICTYHAIOT OOBEKTHI,
n3ydaeMble B Kypce€ XHMHH, K KOTOPBIM Yy YYaIIUXcs (GOPMHUPYETCS IIEHHOCTHOE OTHOIICHUE.
IIpn »TOM BeayIIyI0 POJIb UIPAIOT ITO3HABATENIBHBIC IIEHHOCTH, TaK KaK JAaHHBIM y4eOHBII
MpeIMEeT BXOJHUT B TPYIIy IPESAMETOB MNO3HABATCIHHOTO IIMKJIA, TJaBHAS IeTb KOTOPBIX
3aKJIFOYAETCs] B U3yUCHUH HPHUPOJIEL.

OCHOBY n03HA8aMeNbHBIX YeHHOCMel COCTABIISIIOT HayYHbIC 3HAHUS W HayYHBIE METOJIbI
no3HaHus. [lo3HaBaTeabHBIC IIEHHOCTHBIC OpPUEHTAINH, (GOPMHUpPYyEMBIE B MPOIECCe H3YUCHHS
XUMHWH, IIPOABIIAIOTCS B IPU3HAHHUU

1. OEeHHOCTH HAYYHOTO 3HAHUSI, €TO MPAKTUICCKONH 3HAYUMOCTH, JTJOCTOBEPHOCTH;

2. TEHHOCTH XMMHYECKHUX METOJOB NCCIICAOBAHHUS )KUBOU U HEKUBOW MPUPOIHI.

PasBuTHe 1MO3HABATENBHBIX IIEHHOCTHBIX OPHEHTALMI COJCPIKAHHS Kypca XUMHH ITO3BOJISICT
chopMHUPOBATH:

o YBaXXUTCJIIbHOC OTHOIICHUEC K COSHHaTeHBHOﬁ, TBOp‘{eCKOﬁ JACATCIIBHOCTH,

e TMOHUMAaHHS HEOOXOAUMOCTH 3JOPOBOTO 00pasa >KU3HU;

e TIOTPeOHOCTH B 0OE3yCIOBHOM BBINTOJHEHWH TIPaBUJI OE30IIaCHOTO HCIOJIb30BaHUS
BEIIECTB B ITOBCEIHEBHOM KU3HU,

e CO3HATENILHBIA BBIOOp OyIyIel mpodeccCHoHaATBFHON ACATEIILHOCTH.

Kypc xumum o6GmamaeT BO3MOXHOCTAMH ISl  (OPMUPOBAHUS KOMMYHHKATHBHBIX
LICHHOCTEH, OCHOBY KOTOPBIX COCTaBJISIIOT MOpolecc OOMEeHUsS W TIpaMOTHAsT pedb.
KomMMyHHKaTHBHEIE IEHHOCTH CIIOCOOCTBYIOT:

e MPABWIHHOMY HCITOJIB30BAHUIO XUMHUYCCKOU TEPMUHOJIOTHU U CUMBOJIKU;

e Pa3BHTHIO NOTPEOHOCTH BECTH TUAJIOT, BEICTYIINBATH MHEHHE OINIIOHEHTA, yIacCTBOBAThH
B JINCKYCCHH;

e PAa3BHUTHIO CIIOCOOHOCTH OTKPBITO BBEIpaXXKaTh M apryMEHTHPOBAHHO OTCTAaWBAaTh CBOIO
TOUYKY 3pEHHUSI.

Jannass mporpaMma mnpemycMaTpuBacT (GOpPMHUPOBaHHE Yy YyYaIIUXCs OOIIeydeOHBIX
YMEHUU W HABBIKOB, YHUBEPCAIBHEIX CIIOCOOOB NESITEIFHOCTH M KIFOYEBBHIX KOMIIETCHIWH. B
5TOM HAIIPaBJICHUU IMPHUOPUTETAMHU JUISI Y4eOHOIrO MpenMeTa «XUMHS» B CTaplied IIKojie Ha
0a30BOM YPOBHE SIBIISTFOTCS:

e YMCHHE CAMOCTOSITEIbHO M MOTHBHUPOBAaHHO OPraHM30BHIBATH CBOIO MO3HABATEIBLHYIO
JIEeSITENILHOCTD (OT MOCTAHOBKH IIEJN JIO MTOJIYYCHUS U OLICHKH Pe3yIbTaTa);

e  OIpEeNeJICHUE CYNTHOCTHEIX XapaKTePUCTHUK U3yJaeMOTo OOBEKTa;

e yYMCHHE pa3BEpHYTO OOOCHOBBIBATH CYXXICHMs, HaBaTh OIPEIACIICHUs, HNPUBOIUTH
JIOKA3aTelIbCTBA; OICHUBAHUEC M KOPPEKTHUPOBKA CBOETO IIOBEACHUS B OKPYXKAFOIICH
cpene;
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e BBINOJIHEHUE B MPAKTUYECKON NESITEIBHOCTH U B MOBCEIHEBHOM KU3HHU DKOJIOTHUYECKUX
TpeOoBaHU;

e HCHOJIb30BAaHHUE MYJBTUMEIUMHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJOIMH s
00paboTKK, mepenadd, CcucTteMaru3anuu WHGOpPMAIMK, Cco3JaHue 0a3 JaHHBIX,
MPE3EHTAIUU PE3yJIbTATOB MO3HABATEIBHON U NPAKTUYECKON NESITEIbHOCTH.

B ocHOBy mnporpamMmbl TOJIOXKEH MPHUHIMUII pa3BuUBaromiero ooOydenws. Ilporpamma
omupaeTrcsi Ha MaTepuan, H3y4deHHBI B 8—9 kiaccax, IOTOMY HEKOTOpbIE TEMBI Kypca
paccMaTpuBarOTCA IOBTOPHO, HO Y€ Ha 0oJjiee BBICOKOM TEOPETHYECKOM YypoBHe. Takoi
MOJXOJ TIO3BOJISIET YIJIyOJISITh M pa3BUBaTh IIOHSTHE O BEIIECTBE M XUMHMYECKOM IIpoliecce,
3aKpeIUIsSITh MPONJAEHHBIM MaTepuaa B AKTUBHOM MHaMsITH YydallMXcsl, a TakXKe COXpPaHSTh
IIPEEMCTBEHHOCTH B IIPOIIecCEe OOyUEHUSI.

IIporpamMmma oOecmedyuBaeT CO3HATEIBHOE YCBOCHHE  yYAIIUMMCS  BaKHEHIINX
XMMHYECKHX 3aKOHOB, TEOpHH W TOHATHH; (QOpMHpYyeT MpeACTaBIeHHE O pPOJIM XHMHH B
Pa3sBUTHH Pa3HOOOpPa3HBIX OTpaciel MPOU3BOACTBA; 3HAKOMUT C BEIIECTBAMH, OKPYKAIOIIUMHU
uyenoBeKka. lIpu TOM OCHOBHOE BHHMMAaHUE YACNSETCS CYLIHOCTH XUMHUUYECKUX pEaKuuil u
METOJaM HX OCYIIECTBIICHHUS, a TAK)Ke CII0c00aM 3aIUTHl OKPY>KAIOIIEH Cpembl.

IIporpamMma cocTaBieHa € YYETOM BeOylleH poOIM XUMHUYECKOTO JKCIEPUMEHTA.
IIpenycmaTpuBaroTcsi BCe BUABI LIKOJBHOTO XUMHYECKOIO 3KCIEPUMEHTAa — JAEMOHCTpALUH,
nmabopaTOpHBIE OMBITHI M IpakTH4YecKue padoTel. Pabouass mporpaMma mo XMMHH peaInu3yeTcs
yepe3 (GOPMHPOBAHHE Yy YUYAIIUXCSA OOIIeydeOHbIX yMEHWH M HaBBIKOB, YHHBEPCAIBHBIX
CIIOCOOOB IESITENBPHOCTH M KIIIOYEBBIX KOMIIETCHIMH 3a CYET HCIIOIB30BAHMS TEXHOJIOTHH
KOJIJIEKTUBHOTO OOyYEeHUs, OIIOPHBIX KOHCIIEKTOB, TUJIAKTUUECKUX MAaTEpPHATIOB, U MPUMEHECHUS
TEXHOJIOTHH TPapUIECcKOTo MpeACTaBICHNU HHPOPMALINH MPH CTPYKTYPUPOBAHUH 3HAHHM.

B menom kypc MO3BOJISIET Pa3sBUTH NPEACTABIICHUS YYAIIUXCS O ITO3HABAEMOCTH MHpA,
€IMHCTBE JKHBOM W HEXHUBOH NPHPOABI, CHOPMHUPOBATH 3HAHMS O BAXKHEWIINX acleKTax
COBPEMEHHOH €CTeCTBEHHOHAYYHOM KapTUHBI MUpPa, yMEHHUS, BOCTPEOOBaHHbBIE B IIOBCETHEBHOI
)KM3HM U TIO3BOJISIIOIIME OPHUEHTHUPOBATHCS B OKPYXKAIOIIEM MHpPE, BOCIUTATh YEJIOBEKA,
OCO3HAIOIIETO Ce0s 9acThIO MTPUPOIBI.

Peanuzaruss manHO# mporpamMMsl B Iporecce OOydYeHMsI MO3BOJHUT yJaIluMCsI YCBOUTH
KJIFOUEBBIE XUMHUYECKUE KOMIETEHIUU U MOHSITh POJb XUMHUU CPEIH APYTUX HAyK O MpUPOJE,
3HAYEHHE €€ [ YETOBEUECTBa.

IIporpamma mnpensaraercst ajis paboThl MO HOBBIM yueOHHKaM xXuMuHu aBTOopoB I.E.
Pymutnca nu ®.I'. Denpamana, npomemmum skcneptusy PAH u PAO un BomenmmMm B
denepanbHBIl IIEpeUeHb YYEOHUKOB, PEKOMEHJIOBAaHHBIX MMHHCTEPCTBOM 0O0pa3oBaHUs U
Haykn P® Kk wncnonp3oBaHMI0O B 00pa3oBaTelbHOH Ipoliecce B 00IIeoOpa3oBaTeNbHBIX
yupexaeHusx Ha 2022 — 2023 y4yeOHbIH To/.
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OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA

O0uiasi XapaKkTepuCTHKa y4eGHOr0 MpeaMeTa, ero MecTo B CHCTEME HayK.

IIpenmer «Xumus» BXOINUT B 00pa3oBaTeNbHyI0 00JacTh « EcTecTBO3HAaHUE.

IIkonbHBIA KypC XUMHH - OJUH U3 OCHOBHBIX KOMITIOHCHTOB €CTECTBEHHO - HAYYHOTO
oOpazoBanusi. OH BHOCHT CYIICCTBEHHBIH BKJIaJ B peEIIeHWE 3adad oO0Imero ooOpa3oBaHUS,
oOecnieunBasi GOpPMHUPOBAHUE Y YUAIIUXCSI €CTECTBEHHO - HAYYHOU KapTUHBI MUPA, Pa3BUTHE UX
WHTCIUICKTYaJIbHBIX, TBOPYECKUX CIIOCOOHOCTEW, TMPHUBUTHE I[EHHOCTHBIX OpPHUCHTAIHHA,
MOATOTOBKY K )KM3HHU B YCJIOBHSIX COBPEMEHHOT0 o01iecTBa. PyKOBOICTBYSICH OOLIMMH IETISIMH U
3aJa4aMU IIKOJIbI, H3y4YCHUE XUMHUH BHOCUT CBOHM BKJIaJ B OOOTaIllCHUE 3HAHUI Y4aIluXCsl, B UX
YMCTBEHHOE pa3BHUTHE, B MOJUTECXHUYCCKYIO IIOATOTOBKY K TPYAY, BBIPAOOTKY >KW3HECHHBIX
nmo3uinii. XuMHsT HE TOJBKO IO3HAET 3aKOHBI MPHUPOJBI W TEM CaMbIM, Hapsay C APYTUMH
HayKaM#, OOBsicHseT mup. OHa BOOpY)KaeT YelIOBeKa 3HAHHUSMH JJII €r0 IIPOU3BOJCTBEHHOM
JIeSITEILHOCTH, TIO3BOJISIET B IPOMBIIIUICHHBIX MacmTabax OCYMIECTBIATE XUMHUECKHE MTPOIIECCHI
B IEJSIX TMOJYYSHUs] HYXKHBIX BEIISCTB W MaTepUalioB. be3 pacKpbeITHUsS 3TOW BTOPOH,
JIEICTBEHHOI CTOPOHBI XUMHH, HE MOTYT OBITH NIPAaBMILHO BOCIIPUHSITEI OCHOBEI COBPEMEHHOM
HayKd. YSCHEHHUE POJIU XUMMH KaK OJHOIN M3 IMPOU3BOAUTEIBHBIX CHUJI OOIIECTBA, KaK BaKHOTO
(hakTOpa HAYYHO — TEXHUYECKOT'O IMPOrpPecca BHOCUT 3HAYUTEIBHBIN BKIIA]l B 9KOHOMHYECCKYIO U
MMOJINTEXHUYECKYIO TTOJITOTOBKY YUaIIuXCs.

1. OcHoOBHBbIE 0CO0EHHOCTH padoyell MPpOorpamMMmal.

PaGouas mporpamma paccuntana Ha 68 ydeOHBIX YaCOB B COOTBETCTBUH C KaJICHIAPHBIM
0a3uCHBIM y4eOHBIM IIJIAHOM, IIpeaycMaTpuBaronuM 34 yueOHbIX Heaenu B 2022/2023 yueObHOM
romy ans 11 ximacca:

e Jlns MTOrOBOrO TMOBTOPEHMSI M YCIEIIHOW MOATOTOBKH K JK3aMEHY MO XHWMUH,
OpraHU3yeTCs MOBTOPEHHE BCEX TEM, M3YUYEHHBIX Ha CTapIIei CTyIeHH.

e [IpuMeHeHHE IJIEKIMOHHO-CEMHUHAPCKOTO METOla W MOIYJIHHOTO OOy4YeHHs
IMO3BOJITIOT YIUTETIO0 M3JIOKUTH YIeOHBIN MaTepruall H BEICBOOOIUTH TEM CaMBbIM
Bpemst 1151 Gonee 3(hpeKTUBHOTO MMOBTOPEHUSI BOIIPOCOB TEOPHH U PEIICHUS 3a7ad
Ha TIOCIIEAYIOUIMX ypOKaxX B Ipeaenax OTBEASHHOIo y4eOHOro BpeMeHHu. Takas
(hopma opraHmzany 3aHATHHA MMO3BOJSIET YCHUINTH MPAKTHYCCKYIO U IIPUKIATHYIO
HaNpaBJICHHOCTh MPENOJaBaHMsI, aKTUBHEE IMPUOOIIATH ydalluxcsi K paboTe ¢
YI4eOHHUKOM W JIPYTHMH yYCOHBIMHU ITOCOOHMSIMH, OOCCIIEYHB B pe3yJibTare Ooliee
BBICOKHI YPOBEHbB MTOATOTOBKH IIKOJIBHUKOB 10 XUMHUHU

2. Bba3zoBble Tpe0OBaHMS K NPENoJIaBAHUI0 YUeOHOI0 Kypca, K ¢GopMUPOBaAHHUIO

OYYH.

Pabouass mporpamma mnpemycmaTpuBaeT (OPMHUpPOBAHUE Yy YydYaIIUXCsA OOIIeyd4eOHBIX
YMEHUU W HABBIKOB, YHUBEPCAIBHEIX CIIOCOOOB NESITEIFHOCTH M KIFOYEBBHIX KOMIIETCHIUH. B
3TOM HaIIPaBJICHUM npuopumemamu s ydeOHOTO mpeaMera « XUMHsD» B CTapIieii IIKoje Ha
6a30BOM ypOBHE SIBIISIFOTCSL:

-yMEHHE CaMOCTOSITEIbHO WU MOTHBHPOBAHHO OPTaHU3OBBIBATH CBOIO ITO3HABATEIHHYIO
JIeSITEIBHOCTD (OT MOCTAHOBKH IIEJIN JI0 ITOIYyYEHHS U OLICHKU PE3yIbTaTa);

-UCITOJIE30BaHUC AJIEMEHTOB MIPUIUHHO-CJIEACTBEHHOTO u CTPYKTYpPHO-
(PYHKIIMOHAJIBHOTO aHAIIN3A;

-OIIpeJieNIeHHEe CYIIHOCTHBIX XapaKTePUCTUK U3y4aeMOro OObeKTa;

-yMEHHE pa3BEepHYTO OOOCHOBBIBATH CYXXACHUS, AaBaTh OMPEACICHUS, HIPHUBOIUTH
JI0Ka3aTeNbCTBa;

-OIICHUBAHHE U KOPPEKTUPOBKA CBOETO IMMOBEACHUS B OKPY’KAIOIICH Cpele, BHIIOTHCHHUE B
MPAKTUYECKOM NeATeIbHOCTH U B TOBCETHEBHOM JKU3HH IKOJIOTHYCCKUX TPeOOBaHUIH;

-UCIIOJb30BAHUE MYJBTUMCIUHHBIX PECYpPCOB M KOMIBIOTEPHBIX TEXHOJOTHH IS
00paboTKH, Tiepenadyu, CUCTEMaTH3alMKu WH(POpPMAIMH, CO3JaHHs 0a3 JaHHBIX, MPEe3CHTAIUU
pe3yJIbTAaTOB IMO3HABATEIBHON U MPAKTHUYECKON NESITEIbHOCTH.
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3. MeTozmquIme PEeKOMEHAAIIMHU M TEXHOJOTHIE€CKHE IMOAX0AbI:

B xoxe mpemonmaBaHuWsl XMMHH B CTaplield IIKOJE B MLEISX pPeaTUu3aluy JIMYHOCTHO-
OpPUEHTHPOBAHHOTO IIOIX0Ja B OOYYCHHU YYAIIMXCS IIKOJBI-MHTEpPHATAa HCIOIB3YIOTCS
clenyromye o0pa3oBaTelbHBIE TEXHOJOTMH: 370pOBbecOeperaroniue, MoIayJIbHO-OJIOUHbIE,
WH(POPMAIIMOHHO-KOMMYHUKAIITMOHHBIC, TECTOBBIC, YPOBHEBOH muQepeHInanuu, TpyIrnoBOi
JIeSITETFHOCTH, OPTaHU3aIln CAMOCTOSATEIHHON PaOOTHI, HCCIEOOBATEIIHCKHE.

Jliist MOCTYKEHUsT MMOCTAaBJICHHBIX 00pa30BaTENIbHBIX, BOCIUTATEIHLHBIX U Pa3BUBAIOIINX
LIeJIeH MCTIONB3YIOTCSI METOABI 00YUYEHUSI: Cll08eCHble, HA2lsA0Hble, NPAKmuyecKue, NoUcCKosble;
uccreoosamensvcekue; penpooyKmuanuvle.

A TakKe UCIONB3YIOTCS pa3iudHbIe (OPMBI 00yUeHHS: JICKIHS, CEMUHAP-IPAKTHKYM,
HWKT-tipe3eHTanuisl, XUMUYECKUHA IUKTAHT, Pa3IMIHbIC BUJBI CaMOCTOSITCIBHBIX paboT, TecT,
3a4er.

B 6;109HO-MOTyIEHON TEXHOJIOTHH IPUOPUTETHBIMU SIBIISTIOTCST (POPMBI:

Ypok — nexkyus. B TeueHre ABYX 4aCOB U3JIaracTCs BECh TCOPETHUCCKUI MaTepHasl TEMBI.
Ha ocuoBe ¢poHTansHOM Oecednl C KIIAaCCOM, IMPUBIICUCHUES YUAITUXCS K OOBICHECHUIO YIUTETh
BBISICHSIET, KaK yCBAaMBAIOTCS BOIPOCHI TeopuH. JlocTmxennio 0oiee d(PGeKTUBHOTO KOHEYHOTO
pe3ysibTaTa CroCOOCTBYIOT, 3JIEMEHTHI IMEPBUYHOTO KOHTPOJIS (HANpUMEpP, OTBETHI Ha BOIPOCHI,
JIUKTaHTBI, TECTHl U T.1.) Ha 3THX ke ypokax paccMaTpHUBAIOTCS CIIydad MPUMEHEHHs BOIIPOCOB
TE€OpPUU K BBIIIOJIHCHHUIO HCECJIOXKHBIX SaﬂaHHﬁ. O6pa3I_II)I peHIeHI/Iﬁ MOKa3bIBACT YUYUTCIIb WU
HanbOoJjiee ITOATOTOBJICHHEIA YYHTENEM YYallWiCcsa. YdYaluecs IMPH 3TOM KOHCHEKTHPYIOT
JIEKITHIO.

Ypok - npakmukyu. OCHOBHas 3ajjadya YPOKOB MPAKTHYECCKHUX 3aHITHH 3aKIFOYACTCS B
3aKpEIUICHUH U YIUIyOJIGHHH TEOPETUUECKOTO0 MaTeprana HM3JI0KeHHOTO Ha Jiekiuu. Ha ocHOBe
OIIpocCa ydaluunxcsa U MOBTOPCHUA BOIIPOCOB TCOPUHU HAa HECKOJIBKUX YPOKaxX Y4YUTEIIb )106I/IBaeTCH
TOr0, 94TOOBI BCE yYAaIllHMECs YCBOWIIM OCHOBHBIC BOIIPOCHI TEOPHH Ha YPOBHE IMPOTPaMMHBIX
TpeboBaHuii. 31ech ke ocylecTBisieTcss muddepeHnrpoBanHas pabora ¢ y4eToM HHTepeca
KaXJOTO Y4YCHUKA, BBIPA0ATHIBAIOTCS YMEHHUS W HABBIKA COCTABJIICHUS OCHOBHBIX THIIOB
XAMUYECKUX ypPaBHEHUU M PEIICHUs] TUIOBBIX XHUMHUYECKHX 3amad. OOCYKIaroTcss HECKOIBKO
MaTeMaTHYEeCKUX BapHUAHTOB PEIICHUS OMOPHBIX (KIIOYEBHIX) 3a/1a4, UX 0(popMIICHHE.

HUcnonb3ys  MUIaKTHYECKWA  MaTepual W JApyrue  IOCOOUsS,  IPOBOITUTCS
camocmosmenvras paboma obyualowezo xapakmepa C TOCICOYIONINM O0OCYXKICHHUEM
pe3yJbTaTOB Ha DTOM XK€ YPOKE, BEJIeTCsl UCIIPaBJIEHUE OIUOOK.

Ypox — zauem. Ilpu mpoBeneHUM 3a4eTa, BOMPOCHI TEOPUH K 3a4YETy W MPAKTUUCCKUE
3aJlaHUsI U3BECTHBI y4YallleMycCs 3apaHee He MEHee, YeM 3a TPU HEACIH 10 HEero. YdJaliuecs
MOJTyYaloT WHIWBUAyaTbHBIC 3aJaHus IO TeMme. [[Isd MOoNydeHUs ITOJI0KUTEIBHOU OICHKH,
yJameMmycsi HaJo 3HaTh BOIIPOCHI T€OpPUH (3amucaTh HY>KHBIE (DOPMYJIBI, IIOHUMAaTh UX CMBICI,
pacckaszaTh O COJEPHKAHUU BOIPOCA).

OCoOEHHOCTH OPTOIEINMYECKOT0 PEKUMa IIKOIBI-WHTEpHATA I OOJBHBIX CKOJIHO30M
YYaIUXCS YYUTHIBAIOTCS B BBHIOOpPE NMPUEMOB OOYYeHHsl HAa ypOKax: MPOBEIACHHE B TCUCHUE
ypoka 2-3 (QU3KYyIBTMHHYTOK, COOJIOICHHE pEKHMa KOHTPOJS HAJl OCAHKOH YJYCHHKa IpH
paboTe 3a y4eOHBIM CTOJIOM.

B kadectBe MeTOOMYECKOW W  WH(POPMAIMOHHOW TOIJCPKKH  HCIIOIB3YHOTCS
WHTEPAKTHBHBIC HArJISIHbIC TTOcoOUs, pecypcbl MHTepHETa, (hoHA MUPPOBBIX 00pa30BaTEIHLHBIX
pecypcoB (ILIOP) ILlentpa moBbImeHHsT KBadu(PUKAMKU W WHGOPMAITMOHHO-METOIUYCCKOMN
paboThI T. MarHUTOTOpCKa U MIKOJIHFHONH MEIHATEKH.

Cdopmuporannslie y yuamuxcess 3YH u OYYH B pesynbrate o0yueHuss xumuu B 10-11
KJ1accaX TECHO CBSI3aHbI CO CIEAYIONINMU MpeaMETaMH:

MATEeMAaTHKA: CBSI3b MEXKIY BEIMYMHAMH MAaCCHl M YHCIOM MOJIEH BEIIECTBa, MEXKIY
KOJIMYECTBOM BEIIECTBA M TEIUIOBOM DSHEPrueil, BBIACIUBIICIHCS WM TIOTJIOTHUBIICHCS B
pe3ynbTaTe XHUMHYECKOTO B3aWMOJICHCTBHS, BBIpAXKAeTCs IMPSAMON  IPOMOPIHOHATBLHON
3aBUCUMOCTRIO y = k*x. OOpaTHas TPOMOPIUOHAIBHOCTh Y=K/X BBIpaXKaeT CBSA3b MEXIY
Maccoil pacTBOpa W €ro KOHIICHTpaluel mnpu pa30aBlICHHH WA YyHapUBaHUU pPAacTBOpA.
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Hambonee wacto Ha ypokKax XWUMHH IPOU3BOIATCS PACUETBI C HCIIOIB30BAHHEM MOHSTHH
«IPOLEHT», KIPOMOPLHUS», KYpPAaBHECHUE.

nHdpopmaTuka u UKT: nHaBeiku ucnonbzoBanus [[OPoB (BUpTyabHBIE JIaOOpaTOPHH,
3JIEKTPOHHBIC YUYEOHHMKH, SHIIUKIIONIECANH, CIIPABOYHHMKH), pabOTHl B VHTEpHETE IpU CO3MaHUU
TIpe3eHTAINH 1 HamucaHus peepaToB U HAYIHO-UCCICIOBATEIBCKUX Pa0OT.

Ouosiorusi: 3HAHWE OMOJIOTUYECKONH pOIM XHUMHUYECKHX DOJIEMEHTOB (MHUKpO- U
MakpO3JIEMEHTOB) M WX COCAMHEHHH B Pa3IMYHBIX OHOJIOTHYECKHX TIpoleccax (TeHeTHKa,
MeTaboJIU3M H T.1I.).

¢u3uka: 3HaHME OONIMX OOBEKTOB M3Y4YCHHUs, TaKUX KaK BEIISCTBO, €ro CTPOCHHUE H
CBOWICTBA HA MHUKPO- U MaKpOYPOBHSIX OpraHU3aluu. 3HaHUS (PU3NICCKUX 3aKOHOB COXPAaHCHUS
(Maccrl, 3apsna, YHEPrUi) U MPUHINIIA MUHAMYMa MOTEHIIHAIIFHON SHEPTUH UCTHOJIB3YIOTCS IS
COCTAaBJIEHUSI MOJIEKYJISIDHBIX 1 HOHHBIX YPABHEHUN peakuil, TEPMOXUMHUUYECKUX YpPaBHEHUIA.

MECTO KYPCA XUMHUHU B YUEBHOM IIVIAHE

B ydeOHOM TmaHe Ha m3ydeHHe xuMuu B 11 kilacce oTBomuTcs 2 y4eOHBIX dYaca B
Heet0); Bcero 68 y4eOHbBIX 3aHATHIA.

Pacnpenenenue BpeMeHH 110 TeMaM MPOrpamMMbl JaHO OPUEHTHPOBOYHO. YUHUTEIb MOXKET
W3MEHSTH €ro B MpeleiiaXx ToJOBO CyMMEI 4acoB. Pacmpenenenne 4acoB 1o TeMaM Oa3upyeTcs
Ha ocHOBe aBTopckoi mnporpammsl H.H. I'apsi(ABTOpckass mporpamma: Xwumus. Pabouwne
nporpammel. [Ipenmernas nuausa ydeOHukoB I'. E. Pymsutuca, @. I'. ®@enpamana. 10 — 11
knaccel / H. H. I'apa. — 2-e u3x., norn. — M. : [Ipocsemienne, 2016.).

Takum oOpa3om, B 11 kiacce mporpamma paccunTaHa Ha 68 wacoB, W3 pacuera - 2
y4eOHBIX Yaca B HEACIIO0, U3 HUX: IUIA MPOBEICHHUS KOHTPONIBHBIX - 5 YacoB, NMPAKTHYECKUX
pa6ort - 10 gacoB, 1abOpaTOPHBIX OMBITOB — 6.

PaGouast mporpamMma OpueHTHpPOBaHA HAa YICOHHK:

Pyoszumuc I'.E., @envoman @D.I. Xumusn. Ocnoewt oouwieir xumuu. 11 knacc. Mockaa,
IIpoceeuenue, 2016 2.

TPEBOBAHMUS K YPOBHIO ITIOJAI'OTOBKH OBYYAIOIIIMUXCS HA
CTYIEHU CPEJHEI'O (IIOJTHOI'O) OGPA30OBAHMUSI

B pe3ynbprare u3ydeHus XUMHH Ha 6a30BOM YPOBHE YUEHHK TOJHKEH

3namo/nonumams:

- GaJICHelmue XumMuueckue HNOHAMUA. BEUIECTBO, XMMHUYECKHH DJJIEMEHT, aToM,
MOJICKYJIa, OTHOCHUTEJIbHBIC aTOMHAs W MOJICKYJISIpHAsT MacChl, WOH, aJUIOTPOIIUS, H30TOIIbI,
XHUMHYECKass CBSI3b, JJCKTPOOTPHUIIATEIBHOCTD, BaJICHTHOCTh, CTCIIEHb OKHCIIEHUS, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIH 00beM, BEIIECTBA MOJICKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOSHHS,
pPaCcTBOPBI, JJICKTPOJHUT U HEIICKTPOIUT, DICKTPOIUTHYCCKAS IUCCOIMAINS, OKHUCIHUTEIbh U
BOCCTAaHOBHMTENIb, OKHCJICHHE M BOCCTAaHOBJEHHME, TEIUIOBON OS(PQPEKT peakiuu, CKOPOCTh
XAMHYECKOW  peakiuy, KaTaiu3, XUMHUYECKOE pPaBHOBECHE,  YIJICPOJHBIA  CKEJeT,
(hYHKIHOHAIIBHAS TPYIIIIA, H30MEPHsI, TOMOJIOT U,

- OCHOGHbIE 3AKOHbl XUMUU. COXPAaHEHHS MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
MIePUOTUYCCKUN 3aKOH;

- OCHOGHbIE Meopuu Xumuu:. XUMHYECKOW CBS3H, DJIEKTPOJTUTHYECKON ITUCCOIUAINH,
CTPOEHUSI OPraHUYE€CKHUX COECTUHEHUM;

- GadicHellue eewjecmea U mamepuanvl: OCHOBHBIC METalUlbl W CIUIABbI, CepHas,
COJIsIHAs, a30THAsI W YKCyCHas KHUCJIOTHI; INEJIOYH, aMMHAaK, MUHEPaIbHbIE yIOOPEHHS, METaH,
JTHIICH, alleTUJICH, OCH30JI, TAHOJI, KHUPHI, MbUIa, TJIFOKO3a, caxapo3a, Kpaxmai, KIeT4darka,
OeKH, HCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, KaydyKH, IJIACTMACCHI;

ymembv:

- Ha3bleamb W3YUYCHHBIC BEIIECTBA II0 «TPUBHAIBHOW» WIIH MEXIYHAPOIHOU
HOMEHKJIATypE;
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- omnpedenams: BAJCHTHOCTh W CTCICHb OKHUCICHUS XHUMHUYECKHX DJIEMEHTOB, THII
XHUMHUYECKOM CBSI3M B COEIMHEHHUSX, 3apsii MOHA, XapaKTep Cpelbl B BOJHBIX pacTBOpax
HEOPTaHUYECKUX COCIMHEHUH, OKHCIUTENIh W BOCCTAHOBHUTENH, NMPHUHAMICKHOCTH BEIIECTB K
pa3IUYHBIM KJlacCaM OPraHUYECKUX COCIMHESHU;

- Xapakmepu306ams: 3JIEMEHTHl MaJIBIX TIEPUOAO0B IO UX MOJ0KEHHUIO B MEPHUOIUIYECKOMN
cucreme JI.M. MenneneeBa; oOmue XHMUYECKHE CBOMCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX M OPraHUYECKHUX COEIWHEHUM; CTPOCHHE M XUMHYECKHE CBOICTBa
M3yYCHHBIX OPTaHUYECKUX COCIHMHEHUH;

- 00BACHAmMb: 3aBUCUMOCTb CBOWMCTB BEIIECTB OT MX COCTaBa W CTPOCHUS; MPUPOIY
XMUMHUYECKON CBsA3M (MOHHOW, KOBAJCHTHOM, METaJUIMYECKOH), 3aBUCHUMOCTh CKOPOCTHU
XAMHYECKON PeaKIUH U MOJIOKEHUSI XUMUIECKOT'O PAaBHOBECHS OT PA3IMIHBIX (PaKTOPOB:

- 6bINONHAMB  XUMHYECKHM  OKCIIEPUMEHT [0  PAacIllO3HABaHUIO  BaKHEHIINX
HEOPTaHUYECKUX U OPTaHUIECKUX BEICCTB;

- BPOBOOUMB CAaMOCTOSITEIIBHBIM MOMCK XMMHUUYECKONH HH(MOPMAIMU C HCIIOIB30BAaHHEM
pa3IUYHBIX HMCTOYHHUKOB (HAYYHO-TIOMYJSIPHBIX H3HAHUHA, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTepHETa); NCIOIB30BAaTh KOMIIBIOTEPHEBIE TEXHOJIOTHHU 1T 00Opa0OTKH U Iepenadn
XUMHUYECKON MHGOPMAIIUH U €€ TIPEJICTABIICHUs B pa3IMYHbIX (popmax;

UCNONIB308aMb NPUOOPEMEeHHbIE 3HAHUA U YMEHUS 6 RPAKMUYUECKOU 0esimeIbHOCIU U
nOBCEOHEBHOIL IHCUZHU O

- OOBSICHCHHS XWMHYCCKHX SBIICHHH, IPOUCXOMAIIMX B HOpHpone, OBITYy W Ha
MIPOM3BOICTBE;

- omnpeneyieHUss BO3MOMXHOCTH IPOTEKaHUS XUMHWUYECKUX MPEBPAllCeHUH B Pa3INYHBIX
YCIIOBHSX M OIICHKH WX ITOCIEICTBHI;

- DKOJIOTHYECKH I'PaMOTHOI'O TIOBEJICHUS B OKPYKaFOIIEeH cpeie;

- OLEHKHM BIMSHUSA XUMHYECKOTO 3arpsi3HEHUS OKpY’Karolled cpeapl Ha OpraHu3M
YeJIOBEKAa U IPYTHUE KUBBIC OPTaHU3MBI;

- Oe3omacHOro oOpallleHHs] C TOPIYMMHU M TOKCHYHBIMHM BEIIECTBaMH, J1abOpaTOPHBIM
000pyI0BaHUEM;

- IIPUT'OTOBJICHUS PaCTBOPOB 3aIIaHHOﬁ KOHICHTpalluu B GLITy " Ha IPOU3BOACTBE;

- KPUTHYECKOH OIIEHKH JOCTOBEPHOCTH XWMHYECKOW HWH(GOPMAINH, MOCTyHAOMeH W3
pa3HbBIX HCTOYHUKOB.

IMnanupyemplie pe3yabTaThl YCBOCHUS Y4€0HOr0 MaTepuasia no XuMHuu

Jluunocmmuole pezyibmamaot

JIMYHOCTHBIE pe3yJbTaTbl B cdepe OTHOLIeHHII o0yuyalomuxcsa Kk cefe, K cBOeMy
310POBHIO0, K MO3HAHUIO CE0:

. OpHeHTanusl OOYYaIOIIMXCSl Ha JAOCTIDKEHHE JHMYHOTO CYACTBS, PEaTM3aLHI0
MO3UTUBHBIX JKW3HEHHBIX TMEPCIEKTUB, WHHUIMATUBHOCTh, KPEAaTUBHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOMPEACICHUIO, CIOCOOHOCTh CTAaBUTh IIEIH U CTPOUTH
JKU3HCHHBIC I1JIaHBI,

. FOTOBHOCTh M CIIOCOOHOCTh OOECHedYnTh ce0e W CBOUM OJIM3KHM JOCTOWHYIO
’KU3HB B TIPOIECCE CAMOCTOSITETbHON, TBOPYECKON U OTBETCTBEHHOW AEATEIIHHOCTH;
. FOTOBHOCTh W  CHOCOOHOCTh OOydYaromMXCsd K OTCTaMBaHUIO  JIMYHOTO

JIOCTOMHCTBa, COOCTBEHHOTO MHEHHsI, TOTOBHOCTh W CLIOCOOHOCTH BhIpabaThIBaTh COOCTBEHHYIO
IIO3UIIUKO I10 OTHOIICHHUIO K O6HI€CTB6HHO—HOI[I/ITI/ILICCKI/IM CO6I>ITI/I$IM l'[pOHIJ'IOFO U HACTOALICTO
Ha OCHOBE OCO3HAHUS M OCMEICIICHHSI UCTOPHU, TYXOBHBIX IIEHHOCTEH WM JIOCTIDKCHUN HamneH
CTpaHBI,

. TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSI K CAMOPA3BUTHIO U CAMOBOCHUTAHHIO
B COOTBETCTBHH C OOIIEYEIOBEYECKUMHU ILIEHHOCTAMH W HicajaMH TI'Pa)KIaHCKOro OOIIecTBa,
MOTPEOHOCTh B (PU3MUECKOM CAMOCOBEPIICHCTBOBAHHUH, 3aHATHSIX CIIOPTHBHO-03I0POBUTEIHHOM
JIEITENBHOCTDIO;
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. MPUHATAE U pealin3alys IEHHOCTEH 3/I0pOBOro M 0e30macHOro obpasa >KHU3HH,
OepeKHOe, OTBETCTBEHHOE U KOMIIETCHTHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBbIO;

. HEOPUSITHE BPEAHBIX IPUBBIUEK: KYPECHHS, yIIOTPEOICHUS AJIKOTOJISI, HAPKOTHKOB.

Memanpeomemmnule pe3ynvmanol

1. PerynsiTuBHbBIE YHUBepcaJlbHbIe YUueOHbIe 1elCTBUSI

BbINYCKHUK HAY4YHMTCH:

. CaMOCTOSITEILHO ONpPENeIsATh IeIH, 3aJaBaTh IapaMeTphl B KPUTEPUH, II0
KOTOPBIM MOYKHO ONPCACINTD, YTO LECJIb JOCTUTHYTA,

. OLICHWBATh BO3MOXXHBIE TIOCJIEJICTBUSl JOCTMIKEHHUS TIOCTAaBJIEHHOW LIeNIH B

JIeSITCIIbHOCTH, COOCTBEHHOW JKM3HHW W JKW3HH OKPYXKAIOIMIMX JIFOJICH, OCHOBBIBasACh Ha
COOOpaXXEHUSIX STUKH U MOPAIIH;

o craBUTh W (GOPMYJIMPOBaTh COOCTBEHHBIC 3alayd B  0Opa3oBaTeNIbHOU
JIeATEeIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

. OIICHMBATh PECYpChl, B TOM YHCIIE BpeMs M IpyTrHe HeMaTepHalbHBIE PECypCHI,
HEOOXOIUMBIE I TOCTHKEHUS [TOCTAaBICHHOH I1eJIH;

. BBIOMpaTh MyTh JOCTHXKEHHS NN, TUIaHUPOBaTh pelleHre NOCTaBICHHBIX 3aJ1ad,
ONTHUMU3HUPYS MaTepHaIIbHbIE N HEMaTepualbHbIe 3aTPaThl;

. OPTaHU30BBIBATE Y((PEKTUBHBIM OUCK PECYPCOB, HEOOXOIUMBIX JUIS TOCTHXKCHUS
ITOCTaBJICHHOM 11eJIH;

. COIIOCTABJIATh TONYYCHHBIM Pe3yNbTaT NEATEIBHOCTH C ITOCTaBICHHOH 3apaHee
LIEJIBIO.

2. [lo3HaBaTeIbHbI€ YHUBEPCAJbHBIE YUeOHbIe JelCTBUAS

BbINYCKHUK HAYyYHTCS:

. WCKaTh W HaXOOUTHh OOOOIIEHHBIC CIIOCOOBI pEIIeHHs 3aaad, B TOM YHCIIE,
OCYIIECTBISITE Pa3BEepHYTHI HH(POPMAIIMOHHBIM IMOWCK W CTaBUTh Ha €ro OCHOBE HOBEIC
(yueOHbIe ¥ MO3HaBaTEIbHBIE) 3a71a4H;

. KPUTHYECKU OLICHUBATh M WHTEPIPETUPOBATh MH(GOPMAIHIO C Pa3HBIX IMO3UIINMH,
pacrno3HaBaTh ¥ (UKCHPOBATH IPOTUBOPEUNS B HH(GOPMALIMOHHBIX HCTOYHUKAX;
. HCIIOJIb30BaTh pasiIu4HbIe MOJEIBHO-CXEMATUYECKHUE cpeacTaa It

OpeaAcCTaBJICHUA CYIICCTBCHHBIX CBsI3eH U OTHOIlICHPIﬁ, a TaKXKeE HpOTHBOpC‘IHﬁ, BBISIBJICHHBIX B
I/IH(I)OpMaHI/IOHHLIX HUCTOYHHKAX;

. HaXoOuTh W IIPUBOOAUTHE KPHUTHYCCKHEC apPryMmMEeHTbl B OTHOIICHHH OEUCTBHU H
Cy)K]IeHI/Iﬁ Apyroro, CIIOKOMHO U Pa3yMHO OTHOCUTBCA K KPUTHYCCKHM 3aMCYaHUsIM B
OTHOIIICHUH COOCTBEHHOI'O CYKACHUs, paCCMAaTpUBATh UX KAK pECypC COOCTBEHHOI'O Pa3BUTHUA;

. BBIXOIWUTH 32 PaMKH y4eOHOro IMpenMeTa M OCYIISCTBILITH IeJCHAIPaBICHHBIN
MOUCK BO3MOXHOCTEH JJIsI IIIMPOKOTO MEPEHOCA CPEJICTB U CIIOCOO0B IEHCTBUS;

. BBICTpANBaTh WHIWBUIAYAIBHYIO 0Opa30BATEINBHYIO TPACKTOPUIO, YUIUTHIBAsI
OrpaHUYEHHUS CO CTOPOHBI APYITUX YYACTHHUKOB U PECYPCHBIE OrPAHUYECHHUSA;

. MEHSTh U yAEPKUBATh Pa3Hble MO3UIMH B MO3HABATEIbHOMN eI TEIbHOCTH.

1. KoMMmyHuKaTHBHBIE YHUBepPcaJlbHbIe YUeOHbIe IelicTBUS

BbINYyCKHUK HAY4YHUTCH:

. OCYIISCTBIITh JIEJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaKk HU CO

B3pOCIIBIMU (KaK BHYTPH 00pa30oBaTelIbHOW OpraHU3allid, TaK W 3a €€ IpeaeiaMH), moadbuparhb
MMapTHEPOB [T JICJIOBOM KOMMYHHKAIIMU HCXOISI H3 COOOpa)KEHHWI pe3yJIbTaTUBHOCTH
B3aMOJEHUCTBUS, a HE JIMYHBIX CUMITATHM;

. MpU OCYIISCTBICHUH TPYNNOBOM pabOThl OBITh KaK PYKOBOJAUTENIEM, TaK W
9JICHOM KOMaHJIIBI B Pa3HBIX POJAX (TeHepaTop HIei, KPUTHK, WCHOJHUTEb, BBICTYMHAIOIINH,
DKCIMEPT U T.1.);

. KOOPAWHUPOBATH U BBINOJHIATH pabOTy B YCJIOBHUSX PEaIbHOTO, BUPTYaAJIbHOI'O U
KOMOWHHUPOBAHHOTO B3aMMOJICHCTBUS;
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. pa3BepHYTO, JOTUYHO M TOYHO H3JIAraTh CBOIO TOUYKY 3PEHUS C HWCIIOIF30BAHUEM
aJIeKBaTHBIX (YCTHBIX M TUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

. pacrio3HaBaTh KOH(JIUKTOICHHBIC CUTYAIlWH | TPEJIOTBpaIIaTh KOHQIUKTHI 10 UX
aKTUBHOUW (ha3pl, BBICTPAHWBATh JICJIOBYKD M OOpa3oBaTelbHYID KOMMYHHUKAIUIO, u30eras
JIMYHOCTHBIX OLEHOYHBIX CYKICHUH.

B pe3yibTaTe u3yueHusi yueOHOro npeamera «XuMHUs» Ha YPOBHE CpeTHEro 0011ero
o0pa3oBaHus:

BbinyckHUK HA 6230BOM YPOBHE HAYYHUTCH:

. pacKphIBaTh Ha MPUMEPAX POJIb XUMHH B ()OPMHUPOBAHUN COBPEMEHHOW HAYyYHOU
KapTUHBI MUPA U B TIPAKTUYECKON JASSITEIIFHOCTH YEJIOBEKA;

. JIEMOHCTPHUPOBATh Ha TIPUMEpax B3aMMOCBSI3b MEXIY XWMHUEH U JPYTUMH
€CTECTBEHHBIMHM HayKaMU;

. packpeIBaTh Ha TIPUMEpax TIOJIOXKCHUSI TEOPUH XUMHUYECKOTO CTPOCHUS
A .M. Bbytneposa;

. nmoHuMaTh (puznyeckuii cmeich Ilepuoandeckoro 3akoHa /I.J1. MeHaeneera U Ha
€ro OCHOBE OOBSICHSITH 3aBHCHMOCTH CBOWCTB XHMMHYECKHX 3JIEMEHTOB W OOpa3OBaHHBIX HMU
BEIIECTB OT JIEKTPOHHOT'O CTPOCHHUS aTOMOB;

. OOBSICHITh TPUYUHBI MHOTOOOpa3usl BEIISCTB HA OCHOBE OOIIUX MPEACTaBICHUN
00 UX COCTaBe U CTPOCHUU;

. MPUMEHATh MpaBUJIa CHUCTEMAaTUYECKOH MEXIyHapOJHOW HOMEHKIATyphl Kak
CpelICcTBa pa3IMYCHUS U UICHTU(PHUKAIINN BEIISCTB IO UX COCTaBy M CTPOCHUIO;

. COCTaBJISITh MOJICKYJISIpDHBIE U CTPYKTYpHBIE (POPMYJIbI OPraHHUYECKHUX BEIIECTB
Kak HocuTelieH WH(pOpMaIlMk O CTPOSHHH BEIIECTBA, €r0 CBOWCTBaX W NMPHHAIICKHOCTH K
OIpPEJIENIEHHOMY KJIacCy COEINHEHUIM;

. XapaKTCpU30BaTh OPTraHUYCCKUC BCUICCTBA IO COCTAaBy, CTPOCHUIO U CBOI\/'ICTBaM,
YCTaHaBJIMBATh MPUIHUHHO-CJICACTBCHHBIC CBA3HU MCXKIY NJaHHBIMU XapaKTCPUCTHUKaMHU BCIIICCTBA,
. OpUBOAUTH MNPUMEPbI XHUMHUYCCKUX peaxum‘/’l, PaCKpbIBAIOIINUX XaPaKTCPHBIC

CBOMCTBA THIIMYHBIX MPEJACTABUTEICH KIIACCOB OPraHMYECKHX BEIIECTB C IEIbI0 HX
UICHTU(DUKAIUA U O0OBICHEHUs 00JIaCTU TPUMEHCHUS;

. MMPOTHO3UPOBATh BO3MOXHOCTH TPOTEKAaHUS XUMHUYECKUX PEaKIUii Ha OCHOBE
3HAHWUU O THUITaX XUMHYECKOH CBS3M B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHOMW CITOCOOHOCTH;

. HCIIOJIb30BaTh 3HAHUSA O COCTaBe, CTPOCHHWU M XHUMHYECKHUX CBOMCTBaxX BEIIECTB
JUTsI 6€301aCHOTO MPUMEHEHHUSI B MPAKTHIESCKOM AeITECIbHOCTH;

. MPUBOJIUTH MPUMEPHI MPAKTUUESCKOTO HCIOIB30BaHUS IPOIYKTOB mepepaboOTKh
He(dTH U IPUPOTHOTO Ta3a, BBICOKOMOJEKYISPHBIX COSTMHEHUHN (TTOTHUATHIICHA, CHHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

. MPOBOJWUTH ONBITHl TI0 PAaCHO3HABAHUIO OPraHWYECKHX BEIIECTB: TJIMLIEPUHA,
YKCYCHOH KHCJIOTBI, HETIPEACTbHBIX XUPOB, TIIFOKO3bI, KpaxMaia, OCJIKOB — B COCTaBe IMHUIIEBBIX
MPOJIYKTOB ¥ KOCMETUYECKUX CPEJICTB;

. BIIAJICTh MpaBWJIAMH H IpUeMaMHu Oe30omacHOM paboThl € XHUMHUYCCKUMH
BEIIECTBAMH U JJa00OPaTOPHBIM 000PYJOBaHUEM;
. YCTaHABIMBATh 3aBHCHUMOCTH CKOPOCTH XHMHYECKOW PpEaKIMH ¢ CMEIICHUS

XUMHUYCCKOIro paBHOBECHA OT pPaA3IUYIHBIX @aKTOpOB C HCIBIO OIIPCACIICHUA OITHUMAaJIbHBIX
yCJ'IOBI/Iﬁ OPOTCKaHUS XUMHWYCCKUX ITPOLICCCOB;

. MPUBOJIUTH MPUMEPHI THAPOIN3a COJIeH B MOBCEIHEBHON KU3HU YEIOBEKA;

. MIPUBOJUTE MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN B IIPUPOJE,
MPOU3BOACTBEHHBIX MPOLIECCAX U )KHU3HENESTEILHOCTH OPraHU3MOB;

. MIPUBOJAUTE MPUMEPH XUMUUECKUX PEAKIIHNH, PACKPHIBAIOMINX OOIIHEe XUMUICCKHE
CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB 1 HEMETAJIJIOB;

. MPOBOJIUTH PAacUeThl Ha HAXOXICHUE MOJICKYJISIPHOH (hOPMYIIBI YIJIEBOIOPOA IO

OpoaykKramMm CropaHvsa U II0 €ro OTHOCHUTENIBHON IUIOTHOCTA W MAaCCOBBIM JOJIAM 3JICMCHTOB,
BXOJAIIHUX B €0 COCTaB,
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. BJAJSTh TIpaBWIaMHU Oe30MacHOTO OOpaleHuss C eIKHMH, TOPIYHMH U
TOKCHYHBIMH BEIIECTBAMU, CPEACTBAMHU OBITOBON XUMUH;

. OCYIIECTBJISITH ~ TOWUCK  XUMHYecKOH  wmHPOpMAIMHd 10  Ha3BaHMSM,
HUJICHTU(HUKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;
. KPUTHYECKH OIIEHMBAaTh M HMHTEPIPETHPOBATh XHWMHUYECKYI0 WH(pOpManuro,

COIEepIKaITyIocsl B COOOMICHUSIX CPENICTB MacCOBOM nHpopMannu, pecypcax MHTepHeTa, HaydIHO-
MOMYJISIPHBIX CTaThsIX C TOYKHU 3PEHUSI €CTECTBEHHO-HAYUYHOU KOPPEKTHOCTH B LIENISIX BBISIBICHHUS
OIMMUOOYHBIX CYXKICHUI U (DOPMUPOBAHUS COOCTBEHHOM MO3UITHH;

o OpeaAcCTaBJIATb IIyTH peuICHUA rJ100aJIbHBIX np06neM, CTOAIIIUX nepen
YeJIOBEUECTBOM: IKOJIOTUYECKUX, SHEPTE€TUUECKUX, CHIPHEBBIX, U POJIb XUMHUHU B PELICHUU ITHUX
poOoieMm.

COAEPKXAHUE TEM YYEBHOI'O KYPCA

Tema 1. Baxxnelilne XuMu4decKre MOHATHS U 3aKOHBI (8 yacoB)

Atom. Xumudeckuii anemeHT. M3oTonsl. IIpocThie U cli0KHbBIE BEIIECTBA.

3aKOH COXpaHEHHUsS MAacChl BEIIECTB, 3aKOH COXpaHEHUs U NPEBpallCHUs YHEPTUHU TMPU
XUMHUUYECKUX pEeakUMsAX, 3aKOH IIOCTOSIHCTBAa cocTaBa. BemiectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI.

AToMHBIE opOuTaIH, S-, p-, d-, f-351eKTpOHBI. OCOOCHHOCTH pa3MENISHHUS JICKTPOHOB 1O
opbuTaisiM B aroMax MaJbIX M OOJBIINX TEPHONOB. DHEPreTHYECKUE YPOBHH, MOAYPOBHHU.
CBsi3b MEPUOANYECKOr0 3aKOHA U MEPUOJUYECKON CUCTEMBl XMMHYECKHX BJIEMEHTOB C TeOpHUeH
crpoeHrst aTtomMoB. KOpOTKMl W IJIMHHBII BapHUaHTB TaOMWULOBl XUMHUYECKHUX DJIEMCHTOB.
TlonoxxeHue B MNEPUOIMUECKON CHUCTEME XHMHUYECKHUX DdJIEMEHTOB BOJOPOJA, JIAHTAHOUJOB,
AKTUHOMJIOB M UICKYCCTBEHHO I1OJIyYE€HHBIX 3JIEMEHTOB.

BanmeHTHOCT, HW BaJICHTHBIE BO3MOXXHOCTH aToMOB. [lepuoandeckoe W3MEHEHHUE
BaJICHTHOCTH U Pa3MEpOB aTOMOB.

Pacuyernsble 3amaum. BrpruncieHme Macchl, 00bE€Ma WM KOJIHMYECTBA BEIIECTBA IO
HU3BECTHOI Macce, 00beMy MJIM KOJWYECTBY BEIIECTBA OJIHOTO M3 BCTYNHUBIIMX B PEAKLHIO UIU
MOJIYYUBILIHUXCS B PE3YyJIbTaT€ PEaKLHUHU BELIECTB.

Tema 2. CTpoeHnue BemecTnBa (7 4acoB)

Xumudeckasi CBs3b. BHAbBl M MexaHH3MBI OOpa30BaHUS XUMHYECKON cBsizu. MoHHas
cBaA3b. Katuonsl u anunonsl. KoBasieHTHas HenossipHas cBsi3b. KoBaneHTHas mosspHas CBA3b.
OnekTpooTpuIaTeabHOCTh. CTeneHb OKucieHus. MeTammdeckast cBs3b. BomoponHast cBSI3b.
[IpocTpaHCTBEHHOE CTPOESHUE MOJIEKYJI HEOPIraHUYECKHUX U OPraHUYECKUX BEIECTB.

THUnmel KPUCTAINIMYECKUX PEIIeTOK M CcBoiicTBa BemecTB. [lpwamHBI MHOr0o006pasus
BEIIECTB: U30MEPHUsl, TOMOJIOTHSI, aJIIOTPOIIUSI, U30TOIIHS.

JdemoncTpauumu. Monenu HOHHBIX, AaTOMHBIX, MOJIEKYJSIDHBIX M METaJJIMYE€CKUX
KPUCTAJUIMYECKHUX pemeTok. Dpdekt Tunnana. Moaeau MojIeKyl H30MEPOB, TOMOJIOTOB.

Pacuyernsble 3amauyn. BeramcieHne macchl (KOJIHMYECTBa BEIIECTBA, 0O0beMa) HPOIyKTa
peaKuun, €clii ISl €ro MOJIYyYEHUs J1aH pacTBOP C ONpPENEICHHON MaccOBOM JOJEN HCXOIHOTO
BEIIECTBA.

Tema 3. Xumuueckue peakuuu (7 4acoB)

Krnaccudukaumss XuMHUYECKUX peakIMid B HEOPraHUUECKON U OPraHuYeCKO XUMHUH.

CKOpOCTb peaklliH, €€ 3aBUCHMOCTh OT Pa3lIMYHBIX (aKTOPOB. 3aKOH JIEHCTBYIOIINX
Macc. DHeprus aktuBaumu. Karamm3 m katammzatopbl. OOpaTHMOCTH peakiuil. XHMHUYEcKoe
paBHOBecue. CMeEIIeHHE paBHOBECUs IIOJT JSHCTBUEM pa3nUdHBIX (akTopoB. [IpuHIUI
JlelllaTenbe. [Ipou3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM CITOCOOOM.

JdemoHcTpaunu. 3aBUCUMOCTh CKOPOCTH PEaKkIMU OT KOHIEHTpAllMd U TeMIIepaTyphl.
Pasnoxenue nepokcusa Bogopoaa B IpuCyTCTBUHU KatanusaTopa. OnpeneneHne cpeibl pacTBopa
C MOMOIIBIO YHUBEPCAIBHOTO MHINKATOPA.

JlaGopaTopHble onbITHI. [IpoBeneHne peaknuii HOHHOTO OOMEHa IS XapaKTePUCTUKHU
CBOWCTB DJIEKTPOJIUTOB.
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IMpakTuyeckas padora. BiusHue pa3inndHbIX (HaKTOPOB HA CKOPOCTh XUMHYECKOU
peakiuu.

Pacuernsbie 3amauyn. BeramcieHne macchl (KOJIHMYECTBa BEIIECTBA, 0O0BbeMa) MPOIyKTa
peakuu, eciM W3BECTHA Macca HMCXOJHOTO BEIISCTBAa, COJIEPKAIEro OIPCICICHHYIO OO0
MpUMecem.

Tema 4.PacTBopsbl (7 yacoB)

Hucnepcueie cuctembl. MctunHble pacTBOpbl. CrocoObl BBIpaXKEHUsI KOHIIEHTPAIIUH
pacTBOPOB: MaccoBasl IOJSI PaCTBOPEHHOTO BEIIESCTBA, MOJISIpHAST KOHIEeHTpanus. KommonaHeie
pacTBOpPHIL. 301, TEJIH.

Onekrponuthdeckas nuccormanus. CuibHbIE W cilabble 3JIeKTpoiuThl. KuciaoTtHo-
OCHOBHBIE B3aWMOJIeHCcTBUSA B pacTBopax. Cpena BOAHBIX PACTBOPOB: KHCHas, HEHUTpaidbHAas,
menoyHas. MonHoe nmpousBeaenue Boasl. Bomoponnsiii nmokaszarens (pH) pactBopa.

IM'moponu3 opraHNMYecKUX U HEOPTaHUIECKUX COCTHHEHUMN.

IlpakTnyeckass padora. IlpuroroBieHue pacTtBopa C 3aJaHHOM  MOJISIPHOM
KOHIICHTpanuen

Tema 5.91ekTpoxuMnyecKue peakuuu (5 yacon)

XyUMUUYeCKHe HWCTOYHUKHM TOKa. P CTaHAApTHBIX SJIEKTPOJHBIX MOTSHIIMAJIOB.
DNEeKTPOIU3 pacTBOPOB U PACILIABOB. [lonsmue o Kopposuu memannod. Cnocodbwl 3auumel om
Koppo3uu.

Tema 6. Mertanasl (12 yacoB)

[lonokeHne METaJIOB B IEPUOIUYECCKON CHCTEME XHMHUUYECKHX dJeMeHToB. OOrue
CBOMCTBAa METAJJIOB. OJEKTPOXUMHUYECKUN psif HaNpspkeHUH wMertamnoB. OOmme crnocoObl
TIOJTyYCHUS METaJIJIOB.

O0630p METAIJIOB TJIABHBIX NOATPYNI (A-Tpymm) NEepUOIUYIECKON CHCTEMBI XUMHYECKUX
3JIEMEHTOB.

O0630p MeTaJUIOB IMaBHBIX noarpyni (b-rpynm) nmepuonudecko CHCTEMBl XUMHYECKUX
3JIEMEHTOB (ME/b, IUHK, MUMAH, XPOM, JHCene30, HUKENb, NIAMUHA).

CrutaBbl METAJIJIOB.

OKcuapl U THAPOKCUIBI METAIIJIOB.

JdemoncTpauuu. O3HakoMJieHHEe ¢ oOpa3laMM METaJUIOB MU WX COSIUHEHHH.
BzanmogelicTBre 1I€JI0YHBIX U IIETOYHO3EMEIBHBIX METAJVIOB C BOIOU. B3aumMonencresue meau
C KHCIIOPOJIOM W cepol. DiekTponus pactBopa xyopuga meau (II). OmeiTel Mo Koppo3uu
METaJJIOB U 3aIllUTE OT HEe.

JlabopaTopHble ONBITHI. B3anMoJIeiiCTBMEe IIMHKA W JKeje3a C pacTBOpaMH KHCIIOT H
mrenoveii. 3HaKOMCTBO ¢ 00pasIlaMy METaJUIOB U UX pyAaMu (paboTa ¢ KOJUTICKITUSIMU).

Pacyernble 3agauyu. Pacyersl MO0 XMMHUYECKUMM YPAaBHEHHUSIM, CBSI3aHHBIE C MacCOBOM
JIOJIeH BBIXOJIa MPOAYKTa PEAKIHU OT TEOPETUUECKH BO3MOYKHOT'O

IIpakTnyeckast padora. Pernienue 3xcnepuMeHTAJIBHBIX 337124 10 TeMe «MeTawm.

Tema 7. Hemetamisl (10 yacoB)

0O030p cBoWcTB HeMeTaTOB. OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA THITUYHBIX
HeMmeTauioB. OKCHIOBI HEMETAUIOB M KHCIOPOAOCOAEp’Kallue KHCIOTHL. BomopomHbie
COEIMHEHHUS HEMETAJIOB.

Jdemoncrpanun.O6pa3nel  HeMetayutoB.  OOpas3mbl  OKCHIIOB  HEMETAUIOB |
KHCIIOPOJICOoIepKaluX KUCIoT. ['opeHue cepsol, pocdopa, xene3a, MarHusi B KUCIOPOJIE.

JlabopaTopHble ONbIThI. 3HAKOMCTBO C OOpa3lamMHd HEMETAJUIOB U UX MPUPOIHBIMHU
coeMHEeHUAMH (paboTa ¢ KOJUISKIUsIMH ). PacriosHaBaHue XJIIOPUIOB, CyITb(HaToB, KApOOHATOB.

I'eneTnueckas CBsI3b HEOPTaHUYECKUX U OPTraHUYECKHX BEIIECTB.

[MpakTuyeckass padora. PemieHue JSKCNEPUMEHTAJBHBIX 3aJa4 MO  TeMe
«HemeTasmibi».

Tema 8. Xumusi u Ku3Hb. (54.)
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XyuMmus B NOPOMBIIUIEHHOCTH. IIpMHIMIOBI XHMHYECKOTO IPOU3BOACTBA. XHUMHUKO-
TEXHOJIOTUYECKHE TIPUHIUIBI MPOMBIIIICHHOTO NOJy4YeHUs MeTaioB. IIpon3BoacTBO 4yTyHa.
IIpousBoacTBO cTanu.

Xumus B ObITy. XMMUYECKasi IPOMBIIIUICHHOCTh U OKpY’Karolas cpesa.

IMpakTukym 7 4). PelieHue sKCOEpUMEHTANIBHBIX 3a7ad M0 HEOPraHUYECKOW XUMHU;
pelIeHUEe DKCIIEpUMEHTAJbHBIX 3aJad [0 OpPraHMYeCKOM XWMMHM; pELIeHHE IPaKTHYECKUX
pacyeTHBIX 3a/1a4; MOoJIyuYeHue, COOMpaHue U paclio3HaBaHUE ra3oB.

KajiengapHo-TeMaTu4ecKuii IJIaH M0 Y4eOHOMY NpeaMeTy
«Xumusa» (11 kaacc) Pynsutuc I'.E., @eabaman @.I'.
Ha 2022-2023 y4eOHBIH Io/

Ne Ha3Banue TeMBbI ypoka Kou. ITo PDakr
4acoB | IUIaH
y

TeopeTrnueckne 0CHOBBI 001LeH XMMHUH
Tema 1. Baxkneiilmme XxXuMniyecKue MOHATHS U 3aKOHBI (8 yacoB)

1 AtoM. Xumuueckuit diieMeHT. M30TOTbI. 1 2.09
IToBTOopenune npoiinennoro B 10 k.

2 BxoaHast KOHTpoJibHas padora Nel 1 4.09

3 3aKOH COXpaHEHHSI MAacChl M DHEPTUH B XUMUH 1 9.09

4 Ilepunoauyeckuii 3akoH. PactipeneneHnue 3J1€KTPOHOB B 1 11.09

aToMax 3JIEMCHTOB MaJIbIX IIEPUOIO0B.

5 PacnpeneneHue 3JICKTPOHOB B aTOMax OOJIBIIUX ITEPHOIO0B 1 16.09

6 IMonoxenune B [ICXD Bomoposaa, TaHTaHOUIOB, 1 18.09
aKTHHOUJIOB UCKYCCTBEHHO MOJIyYSHHBIX 3JIEMCHTOB

7 BanenTHOCTH M BaJIeHTHbIE BO3MOXHOCTH aTOMOB 1 23.09
8 Ilepuonnyeckoe N3MEHEHNE BAJIGHTHOCTH U PAJNYCOB 1 25.09
aTOMOB.

Tema 2. CTpoeHue BenlecTnBa (7 4acon)
9 OcHOBHEBIE BUABI XUMHUYECKOH cBs13u MoHHag u 1 30.09

KOBaJICHTHAsA CBA3b

10 CocraBieHHE JIEKTPOHHBIX (DOPMYIT BEIISCTB C 1 2.10
KOBaJIEHTHOH CBA3bIO

11 Merannudeckas cBsizb. BogoposHas CBsI3b. 1 7.10
12 | IIpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJI 1 9.10
13 Crtpoenne kpuctamioB. Kpucramnmmieckue pemeTku. 1 14.10
14 ITpuunHBEI MHOTOOOpA3HS BEIIESCTB 1 16.10
15 KonTpoabHas paGora Ne2 no temam «BaxHeiimmue 1 21.10

CrpaHuua 13 n3 16



XUMHUYeCKHe MOHSATHS U 3aKOHBD, «CTpoeHune
BelecTBa)
Tema 3. Xumuueckue peakuuu (7 4acoB)
16 Krnaccudukanuss XUMAYECKUX PEaKITAHA 1 23.10
17 Knaccndukanuss XUMAYECKUX PEaKIIni 1 23.10
18 CKOpOCTh XUMHYECKUX peaKIuit 1
19 | CkopocTh xuMHueckux peaknuii. Knaernueckoe 1
YpaBHEHHE pEaKLHH.
20 | Karanuz 1
21 | XuMu4ueckoe paBHOBECHE U CIOCOOBI €r0 CMEIICHUS 1
22 VYpoxk-00001ieHre o TeMe « XUMHYSCKUE PEaKITAm» 1
Tema 4. PacTtBopsl (7 4acoB)
23 JlucniepcHble CUCTEMBI 1
24 Crioco0bI BEIpaXXEHHUsI KOHIICHTPAIUY PaCTBOPOB 1
25 Pemnrenue 3amay Ha OPUTOTOBIIEHHWE PacTBOpa 1
OIpPEEIIEHHON MOJISIPHON KOHIIEHTPAIlUU
26 IIpakTuyeckas padora Nel IIpuroroB/ieHue pacTBopa c 1
3aaHHO MOJIIPHOH KOHIeHTpanuei
27 OnexTponuTHyecKkas aucconuanus. Bomopoausrit 1
I10Ka3aTeNb.
28 Peaknun woHHOro ooMeHa 1
29 I'maponn3 opraHUYEeCKUX U HEOPTAHUYECKUX COCTMHEHUI 1
Tema «y1eKTpOXMMHUYECKHE peakKIUuu» (5 4acoB)
30 XUMHUYECKUE UCTOYHUKH TOKa 1
31 Psia cranapTHBIX 3JIEKTPOAHBIX ITOTEHIIMAIOB 1
32 Koppozus meTaiuioB U ee peaynpexaeHue 1
33 OneKTponau3 1
34 HTroroasi koHTpoOJIbHasA padoTa Ne3 3a I mosayroaue mo 1
pa3neny «Teopernyeckne OCHOBbI XUMHUI)
Tema 6. Metasl. (12 yacoB)
35 OO011as xapakTeprUCTHKa METAIIIIOB 1

JNeKTPOHHbLIM 4OKYMeHT nepeaaH vyepe3 onepatopa 340 3A0 "TakcHet" I, 02 des 2024 15:26:06 MCK

NaoeHTndurkaTtop gokymeHTa dc3fde31-fcOc-47a2-bd2a-99a5ecf638e7
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36 | O030p METAUTMYECKUX JIEMEHTOB A-TPyII

37 | OOmuii 0030p METaUIMYECKUX IEMEHTOB b-rpynn

38 Menn

39 uHk

40 Tutan u XxpoM

41 Keneszo, HUKeIb, IIATUHA

42 CriiaBbl METaJJIOB

43 Oxcuabl U THAPOKCUIBI METAJIJIOB

44 IIpakTHyeckasi padora Ne2 Pemenue
IKcNnepuMeHTAJBHBIX 33/1a4 10 TeMe «MeTaibD)

45 Pemrenune 3amau

46 KonTpoabnas padora Ned4 no teme «MeTanjabl»

Tema 7. «<HemeTanasp (10 yacoB)

47 O030p HEMETAIIOB

48 CBolicTBa ¥ IPUMEHEHNE BAXKHEUIIINX HEMETAJIOB

49 CBoiicTBa U NPUMEHECHUE BAXKHEUIIINX HEMETAILIOB

50 OO0111as XxapakKTepHUCTHKA OKCHJIOB HEMETAJIIOB B
KHCJIOPOJIOCOAEPKAIIUX KUCIIOT

51 OxucnuTenbHbIE CBOMCTBA a30THON B CEPHOU KUCIIOT

52 CepHas KHCIIOTa U a30THasl KUCJIOTHL. VX IpUMeHEHHeE.

53 BonopoaHsie coequHeHUs HEMETAJIOB

54 I'eneTnyeckas CBsi3b HEOPTaHUYECKUX U OPTraHUYECKHX
BELLECTB

55 IIpakTuyeckas padora Ne3. Pemienue
IKCHEPUMEHTAJBHBIX 3a/1a4 o TeMe «HeMeTa/ibny

56 KonTpoabnasi pa6ora Ne 5 no reme «Hemerasminbn

Tema 8 Xumus u :Ku3Hb ( 5 yacos

57 XHMHS B IPOMBIIUICHHOCTH. | [pHMHIIUIIBI TPOMBIIIIIEHHOT'O
MPOU3BOJICTBA

58 XUMHUKO-TEXHOJIOTUIECKHUE MPUHITAIBI IPOMBIIIJICHHOTO

JNeKTPOHHbIN AOKYMeHT rnepegaH yepes onepatopa 340 3A0 "TakcHet" M1, 02 dpes 2024 15:26:06 MCK

NaoeHTndurkaTtop gokymeHTa dc3fde31-fcOc-47a2-bd2a-99a5ecf638e7
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NOJIyUCHUSA METAJJIOB. HpOI/I?)BOL[CTBO qyryHa.

59

IIpousBoacTBoO cTamu

60

Xumus B OBITY

61

XuMu4ecKas NPOMBILIIEHHOCTb M OKpY Karolas cpea

Tema 9 « O0001IEHHE»

62

Pemenne 3a7a4 110 HeOpraHu4yecKoi XuMuu

63

Pemenne 3agau no opraﬂnqeucoﬁ XHMHUH

64

Pemenne pacuyeTHbIX 32124

65

Pemenue IKCIIEPUMEHTAJbHBIX 3a1a4

66

IToaroroBka kK KOHTPOJIEHOI! paboTe

67

Hrorosasi koHTpoIbHAsA padoTa Ne6

68

AHanu3 KOHTPOIbHOH paboTel. O00O0IIEeHNE TPOHAEHHOTO
MarepHana

HWroro: 68 yacoB, KOHTPOIBHBIX PaOOT-6, MPAKTHYECKUX PabOT-7.

OTNPABUTENDL

MBOY "MmHazuna Ne3 C TaTapckum
A3bikom 06yueHna" Kuposckoro PailioHa
KasaHun

BNAAENEL CEPTUDUKATA
bynatoBa Anbdua AsaToBHa

AONKHOCTb

[OunpekTop

CEPTUDUKAT

1C34F6F4D5979AF02B4A2245376D6666
noannucb BEP

noaAnucAH

02.02.202415:25:51 MCK

HA

CrpaHuua 16 n316



