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IHosicHUTEJbLHAA 3aIHCKA

Pabouas nporpamMa Kypca BHEYpOUHOH JIEATENBHOCTH 10 XUMHHU «OKuBas xumus» B 8-9
KJIaccax COCTaBJIeHa Ha OCHOBe De/iepaibHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa
OCHOBHOTO 00m1Iero o0Opa3oBaHUs, MNPOrpaMMbl 3JIEKTUBHOIO Kypca «XHMHUA B OBITY»
H.A.®unarosa, .M. HoBukoBa («IIporpaMmsl 37€KTUBHBIX KypcoB. Xumus. [IpennpodunsHoe
obyuenue. 8-11 kmaccel» M,:»/poda» 2007 r., CoctaBurenr H. B. I'yOuna) u mporpaMmsl
nporneaeBTuaeckoro kypca xumun «Xumus 7» O.C. I'abpuensna, M.: Ipoda, 2013r.

Pabouast mporpamma, a Takke TeMaTHYECKOE IUIAHMPOBAHUE COTJIACHO y4yeOHOMY IUIaHy
npenacrasieHsl Ha 34 u/ron (1 4/Hen) u peanusyercs B TeueHue ABYX JieT (8-9 kiacchl).

ITporpaMMa HOCHUT pa3BUBAIOLLYIO, NEATEIBHOCTHYIO M MPAKTUYECKYIO HAIPaBICHHOCTD.
CopepxaHue mporpaMMsbl pacIIvpsieT MPeACTaBICHNE 00YYarOMMXCs 0 XUMUYECKUX BEIIECTBaX,
UCHOJb3YEMBIX B OBITY, MEIUIIMHE, JAaeT MOHATHE O MPOAYKTaX MHUTAaHUS U UX BIUSHUU Ha
KHU3HECSATEIIbHOCTh YEI0BEKA.

AKTYaJIbHOCTB JJAHHOTO Kypca 00yCJIOBJIeHa!

HEOOXOJUMOCTBIO COEIMHEHUS! NMPEAMETHOTO 3HAHMSI C JKU3HEHHBIM KOHTEKCTOM, 4TO
SBJISICTCS] BAKHBIM YCJIOBUEM 11 (POPMUPOBAHUS BHYTPEHHEH yueOHONH MOTUBAIINH;

BO3MOXHOCTBbIO (DOPMUPOBaHMSI HAANPEIMETHOIO M MEXKIPEAMETHOrO B3MIAAA Ha
MIPUPOY U3y4aeMOro;

pa3BUTHEM CaMOOOPA30BaTEIIbHBIX YMEHUI U HAaBBIKOB;

BOCTPEOOBAHHOCTBIO MOJYYSHHBIX 3HAHUN B IPAKTUYECKOH e TENbHOCTH;

peanuzanyell  yriIyOJEHHOTO H3Yy4€HHUs OTIENbHBIX TEM C LENbI0 IOJTOTOBKH
oOydaromuxcs Kk ycnemnoi cnaye EI'D u THA;

HaJINYHMEM B IIKOJIE BCEX HEOOXOIUMBIX PECYPCOB JUIs IPOBEACHHUS JaHHOTO Kypca.

QenepanbHBIl  TOCYNAapCTBEHHBI  00pa3oBaTEeNbHBIA CTaHAAPT OPHUEHTHPOBAH Ha
CTAHOBJICHUE TAKUX JIMYHOCTHBIX XapaKTEPUCTHUK BBIITYCKHUKA KaK:

YMEIOIIUI YYUTHCS, OCO3HAIOIIUI BaXKHOCTh 00Pa30BaHUs M CaMOOOPa30BaHMS IS KU3HH
U 1€ATeIbHOCTH, CIIOCOOHBIA IPUMEHSATH [IOJyYSHHbIE 3HaHUS HA IIPAKTUKE;

OCO3HAHHO BBINOJIHIIOLIMM MpaBuja 310pOBOr0 U IKOJIOTHUYECKHU LieJIecoo0pa3Horo oopasza
AKHM3HH, O€30I1aCHOI0 JUJIsl YeJIOBEeKa U OKpY Karollel ero cpebl;

OPUECHTUPYIOIIMKCA B MHUpPE Npodeccuii, NOHUMAIOMNK 3HaYeHHE MNPOPEeCcCHOHATBHOM
NeSITeIbHOCTH U1l YEJIOBEKA B MHTEPECax yCTOMUUBOIO pa3BUTHA OOIIECTBA U IPUPOIBI U JP.

OpHuM U3 myTed peaju3aluy 3a]ad, MOCTABJIEHHBIX NEPE]l OCHOBHOM ILIKOJIOH, SIBJIETCS
pa3BUTHE U COBEPILIEHCTBOBAHHE OOyYEHMs IIKOJBHHKOB Ba)KHEWIIEH eCTeCTBEHHO-Hay4YHOMH
JUCLUIUIMHE — XHWMUH, BKJIIOYasl JOTIOJHUTEIbHBIE BHEYPOUHBIC 3aHSATHUS, HAllpaBJICHHbBIE Ha
COBEPILIEHCTBOBAHME 3HAHUH OCHOBHBIX XUMHMUYECKHMX HOHATHUM W TNPUHIMIIOB, pPa3BUTHE
KpEaTUBHBIX Ka4eCTB 00yUaroIINXCsl.

Onupasich Ha uccaenoBanus B obonactu odydyenus (I'abpuensuna O.C., Jlooporuna 1O /1.,
Manunosckoii }0.B., Octpoymosa WN.I'., Tpurybuak U.B., Tpyxunoii J[.M., lllenexosa JI.M.,
YepuoOenbckoit [.M. u 1p.), mpemyiaraeTcsi MHTETPAaTUBHBIA Kypc «KuBas XuMHUs», KOTOPBII
OpPUEHTHPYET MIKOJbHUKOB HE TOJILKO Ha M3Y4YEHHE MEPBOHAYAIBHBIX XUMHUECKHUX MOHITHH, HO
U pacKpbIBaeT HEOOXOJUMOCTb M3YUYEHHUSI XUMHUH BO B3aUMOCBSA3H C MPEIMETaMU €CTECTBEHHO-
Hay4HOT0 Xapakrepa (0uosorusi, pusnka, reorpadus), 'yMaHUTaApHOTO (JIUTEpaTypa, UCTOPUS) U
MPUKIAJAHOTO (MAaTEMATHKA).

OcHoBHast uzaest pa3pabOTaHHOTO Kypca — CIIOCOOCTBOBATh PAa3BUTHIO MO3HABATEIBHOIO
HHTepeca o0yJaroIuxcs He TOJIBKO K XUMHUECKOM Hayke, HO U K Ipoleccy o0yueHHs B LEJIOM,
YTOOBI OHM HE YTPATUIIM MHTEPEC U KeJlaHWEe M3ydaThb XUMUIO U JIPyTrUe €CTECTBEHHO-Hay4YHbIE
JUCLMIUIMHBL B CTapIIMX KjaccaX, OCO3HAJIM ILIEHHOCTb XWMHUYECKMX 3HAaHMM KaK 4YacTu
MHPOBO33PEHUS COBPEMEHHOT'O YEJIOBEKA.

MeTtoponoruyeckoii OCHOBOW pa3paboTaHHOrO Kypca B ycnoBusx peanuzaiun OI'OC
SBIISIETCS CHUCTEMHO-ESITeIbHOCTHBIM, MHTETPaTUBHO-MOYJIbHBIN u JUYHOCTHO-
OpPUEHTUPOBAHHBIM MMOAXO/bI, HaNpaBlIeHHbIE Ha (OPMUPOBAHUE KaK MPEAMETHBIX MPaKTHKO-



OpPUEHTUPOBAHHbBIX 3HAHUN U YMEHUH, HETIOCPEACTBEHHO CBA3AHHBIX C KH3HBIO YEJIOBEKa, TaK U
Ha pPa3BUTHUE JIMYHOCTH ILIKOJIbHHUKOB.

Kypc pa3dbur Ha oTaenbHbIe IO3HABaTelbHblE MOAYIH. M3ydyeHue KaKaoro Moy
JAHHOMW MTPOrpaMMbl OPUEHTUPOBAHO HA PA3BUTHUE JINYHOCTHBIX KAYECTB IIKOJIbHUKA, a TAKXKE Ha
MeTarnpeIMeTHbIE U IPeMETHbIE 00pa30BaTeIbHbIE PE3YJIbTaThl 00YUEHUS YUaIUXCs.
Tabauua 1. Moxynu conep:kanusi Kypca «Y IUBUTEIbHAsT XUMHSDY

Ne|  Kiacc, KonM4ecTBO 4aCOB B MOJTyJI€

/o 8 kiacc (34 u) 9 kmacc (344)
1.| Bsgenenue (2u) Bsenenue (1 yac)
2.| MaremaTrka B XuMHH (44) BemecTBo 1 0nbITH ¢ HUM (8 4acoB)
3. | Xwuwmwus B mpupope (749) OuyeBUHOE W HEBEPOSATHOE B XUMHYECKUX
peakmusax (12q)
4.| berroBas xumus (84) CMmecu B mipupojie U TeXHUKE. (8 4acoB)
5. Xumwms u MPOIYKTHI | 3aKoHBI XUMUH. (3 Haca)
nuTanust (74)
6. | Xwummueckas skoiorus (449) XUMHUS U IPOMBILUIEHHOCTH (24)

Copnepxanue Kypca «7KuBast xumusi».

8 kiacc.

Beenenne (24). Victopus pa3BuUTHsA XUMUU. XUMHUYECKas a30yKa: CUMBOJIMKA, XUMUYECKas
(dbopMyna, XUMHUYECKOE YpaBHEHHUE.

Maremaruka B xumuu (4 4). Macca aroma u MoziekyJsel. MaccoBast 40Jsl 2JIEMEHTA U
pacuetsl 1o Heil. Boznyx u o0bemMHast 10715 ra3a B ra30BbIX CMECSX.

[IpakTuyeckas pabota 1: Monoko u cok...Yto o6ero?

Xumus B npupoje (74). Xumus u pusnka. ArperaTHble COCTOSIHHSI BELIECTB B IPUPO/IE.
Xumus u Ouonorusi. buorennsie anemenTsl. Bona. Bona B npupoae, cBoiicTBa Boibl, AHOMAIUU
Boabl. Kpucrammueckas u ap. Boja. XUMHYECKHE PEaKIUU BOKPYT Hac. ['opeHue u TieHue.
[Ipaktuyeckass pabora 2: CpaBHEHHE YHCTOM M 3arpsa3HEHHOW BOJBI (OpPraHOJIENTHYECKHUE
CBOICTBa, MOBEPXHOCTHOE HATSKEHUE, FTTEKTPOIPOBOIHOCTD).

Xumuss B jaome (84). Xumuueckue BeHIeCTBA B HamleM JoMe. XHUMHS YHUCTOTHI.
Xumunctka agoma. Conu B npupope, coyu B kiietke. Kocmetuka n xumud. CTpouTenbHAsA XUMHUS.

[Ipaktuyeckass pabora 3: HccrnemoBaHue CBOWCTB Mormomux cpeactB. Ilpakrudeckas
pabota 4: BriBeieHue msiTeH.

[IpakTuyeckast pabora 5: [IpuroroBneHune pacTBOpoB A OBITOBBIX HyXk . IlyTemectBue
10 JOMAIIIHEW anTe4yke — urpa.

Xumus u npoayKTsl nutanus (74.). [Tpogykrsl nutanus u s1eprus. [lumesas neHHOCTh
0enKoB, KUPOB, yriaeBoAoB. Ilumessie n106aBKkU. MOJIOKO W MOJOYHbIE MPOAYKTHL. KauecTBo
MIPOJIYKTOB U 3J0POBbE

[Tpaktuueckas pabota 6. AHanM3 COCTaBa MPOAYKTOB NHUTaHUS (1O 3TUKETKaM).
[Ipaktudeckas pabora 7. Onpenenenue Oenka U Kpaxmala B MPOTYKTaxX MATAHHS

[TpakTuueckas padota 8. PacmmdpoBka numeBsIx 100aBOK, UX 3HAUEHUE U ACHCTBUE Ha
OpraHM3M 4YEeJIOBEKa.

[Tpaktuueckas padota 9. MccnenoBanue orypra.

XuMHSA B NPOMBIILIEHHOCTH (5 4.). XuMudeckas HIpPOMBIIUIEHHOCTbh MOCKOBCKOH
obnactu. [Ipodeccun, cBsI3aHHBIE ¢ HAYKON XUMUEH. XUMHSI B OMOTEXHOJOTHN. DKOJIOTHIESCKUN
KOMIIOHEHT ~ XMMHYECKHX  TPOU3BOACTB. ODKOJIOTHYECKas  O€30MacHOCTh  aTMOCQEPHI.
Dkonoruyeckast 6€30MacHOCTb BOBI.

HUrpa «Ilocnegnuit repoin».



9 kJaacc.

[IpenycmaTprBaeT M3ydeHHE U MOBTOPEHHE MaTepuaia 10 XMMHUU B XOJI€ BBIIOJHEHUS
pacUeTHBIX U KCIEPUMEHTAIbHBIX 3a]1a4, IPOBEICHUS JIa0OPATOPHBIX OMBITOB U MPAKTUYECKUX
paboT, co3aaHus UCCIEA0BATENbCKUX MUHU-TIPOEKTOB. [Ipy 3TOM MakCHUMalbHO IIOJIHO JIOJIKHA
IIPOCJICKUBATBCS CAMOCTOSITENIbHASL TO3HABaTeIbHAs MEATENbHOCTh oOywatomuxcs. [lozunus
YUUTENsl COCTOMT B TOM, YTO OH KOPPEKTHUPYET, MHCTPYKTHPYET OOYYaIOIIUXCS U CO3/aeT
YCIJIOBUSL JJI1 CAMOCTOSITENIbHOM OTPaOOTKH 3HAUUMBIX HABBIKOB.

Beenenue (1 yac): Xumus u riiodajabHbIe MPo0JeMbl YejI0BeYeCcTBA.

['mobGanpHBIE HKOJOrMYECKHE MPOOJIEMBI, CBS3aHHBIE C XO3SICTBEHHOW AESITENHbHOCTBHIO
yesioBeKa. Posib XMMHMM KaK HAYKH B PEIIEHUHU TPOOJIEM.

BemecTBO M ONIBITHI ¢ HUM (8 YacoB)

MeTtobl HccIeI0BaHUSl COCTaBa BEILECTB, MOJEIMPOBAHUE U IPEICKa3aHUE CBOMCTB IO
MOJIEKYJISIpHON opmyne. MHoroobpazue XMMHUYECKHUX BeEIIeCTB B mpuponae. Hampasnenus
UCIIOJIb30BAaHUSl BELIECTB B TEXHUKE. 3aKOH IIOCTOSIHCTBA COCTaBa BELECTBA. BapuaTWBHOCTH
3a/1a4 C UCIOJIb30BAHUEM MOHSITHS «MOJIEKYJIIpHas (hopMyIiay.

[Ipaktuueckue 3ausarus: 1. JlabopatopHoe o6opynoBanue u Th mpu pabote ¢ BemecTBOM.

BemectBa B TexHUKE U OBITY (03HAKOMIIEHUE C XaPAKTEPUCTUKAMU OTJECIBHBIX BEIIECTB).

OueBHIHOE M HEBEPOSITHOE B XUMUYecKHX peakuusx (12 yacos)

XUMHUYECKUE TPEBpAICHUS] B TEOPUU W HA MpakTUKEe. THUMbl U YCIOBUS XUMHYECKUX
npeBpaiieHuil. CHUMBOJbHAs 3amUCh XUMHUECKOM peakiuu. CTeXHOMETpUYECKUE 3aKOHBI
XUMHUH. XUMHYECKas 1IeTI0YKa MPEeBpaIIeHN ¢ y4acTHEeM HEOPTraHMYECKUX BEHIeCTB (OTKPHITHIE,
MOJIyOTKPBITBIE W 3aKpBIThIE). 3aJaud C HCIHOJb30BaHHWEM Ienodyek. OKUCIUTENbHO-
BoccTaHoBUTENbHAs peakuusi. Ocobennoctu OBP B pactBopax. ['uaponus cone.

[Ipaktuueckue 3aHsaTus: 1. DKCIepUMEHTaNbHBIE 3aJadyd 1O  HACHTH(PUKAIUHA
HEOPraHMYECKUX BEIIECTB.

AHaIM3 NHUILEBHIX MPOJYKTOB HA COJIEPKaHUE OTIEIIbHBIX BEILIECTB.

Oco6ennoctu OBP B pacTBOpax.

CMecu B npupoje U TexHuke. (7 yacoB)

Knaccudukanus cmeceit. [lonatue MaccoBoil 1 00bEMHOM 10T KOMIOHEHTOB CMECH.

IIpuponueie cmecu. PactBopbl. CMecu B NPAaKTUYECKOM JAEITENIBHOCTH W B IKU3HH
YenoBeKa. 3aJjauu ¢ MCIOJIb30BaHUEM cMeced. AjreOpanyecKuil MoJIXoA K PELIeHUIo 3a7ay ¢
WCTIOIB30BAaHUEM CMECEH (pelieHne 4yepe3 CUCTEMY YPaBHEHHH ).

ITpaktnueckue 3anarusa: 1. Ilpuémbel pasgenenuns cmeceil. 2.  OmnpezneneHue
KOJIMYECTBEHHOTO COICPKAHUS KUPA B MOJIOKE.

3akonbl xumum. (3 yaca)

3aKOH COXpaHEHHs MacChl U dHepruu. OCHOBHBIE ra30BbIE 3aKOHBI B XUMUYECKON peakIUU
(I'e#t - JIroccaka, ABoragpo, Menzeneesa - Knaneiipona). IlpuMeHeHne 3aKk0HOB B XUMHUYECKON
U MPOU3BOJICTBEHHOM MpaKTHUKe (peIIeHre MPOU3BOJICTBEHHBIX 3a/lay, HAMHMCAHWE ypaBHEHUU
XUMUYECKHUX PEaKIIUif).

XuMHuS 4 NPOMBINLJIEHHOCTD (3 yaca).

Otpacini XUMHUYECKOW TMPOMBIIUICHHOCTH. BakHeline TEeXHOJOTHYECKUE TMPUEMBI,
UCIIOJIb3yEMBbIE TPU TMPOU3BOACTBE XUMHUYECKUX MPOIYKTOB. XHMHUS M JIAKOKPACOYHAas
IPOMBIIUIEHHOCTh: HPHUPOJIHBIE KPacUTEIM U HUX MCIOJIb30BAaHUE, HCKYCCTBEHHBIE KpacKH,
po0JieMbl 3arpsi3HEHUs OKPYIKaloUIe cpeibl U MX pelleHusl. bhITOBbIe XMMHUECKHE BEIEeCTBA
(cTtpouTenbHbIe U OTACIOYHBIE MaTepuaibl, CMC, nekapcTsa).

[Ipaktnueckue 3ansatus: 1. IlomydeHne nmpUpOAHBIX KpacHUTeNeH U KUCIOTHO-OCHOBHBIX
WHIUKATOPOB.

®opma arrecTaluu 00yyaroumxcs
— TectupoBanue nocpeacTBoM TpeHUpoBOUYHbIX TecToB ' A u EI'D;
— VYwyactue B o1UMIUaHOM MapadoHe.



Kypc paccuntan Ha 34 gacoB B 8 kimacce u 34 gaca B 9 kimacce (1 akageMuyeckuii yac B
HEJIEIO).

Tabnuua 2. JleficTBHs, HaNpaBJICHHBIC HA PA3BUTHE JIMYHOCTHBIX KAYECTB 00YYAIOIINXCS.

HevictBust [erictBus JleficTBHs peryJiTUBHOW OpUEHTALIUN

LIECHHOCTHOM KOMMYHUKaTUBHOU

OpUEHTAIINH OpHEHTAILIUU

— «YEJIOBEK — | — YMEHHE CIyIaTh U | — LeJIeNoIaraHue;

BEILIECTBOY; BCTYMAaTh B UAJIOT; | — OpraHU3alus yueOHOU AeITeTbHOCTH;

— «YEJIOBEK — | — y4acTBOBATH B —COCTaBJIEHUE IIJJaHAa W IOCJIEI0BAaTEIbHOCTH

TIPUPOIAY; KOJUIEKTUBHOM JICVICTBU;

— «UETIOBEK — | 00CYKIICHUH —opraHm3aiuss ~ pabodero Mecta B ydeOHOH

310POBBI npooiiem; ayJIUTOPUH, B TOM YHCJIE XUMUIECKOU Jab0opaTopun);

obpa3 — yCTaHABIWBaTh U | — KOHTPOJb B OpMe CIMYCHHS Croco0a AEHCTBUS U

KUZHI; MO//ICP>KUBATD €ro pesyjpTaTa C 3aJaHHbIM JTaJOHOM C IEJIBIO

— «YEJOBeK — | HEOOXOJUMbIe oOHapy >KeHHUs OTKJIOHEHUI U OTIMYUN OT ITAJIOHA;

rpakJlaHCKasi | KOHTAKThI C| — KOpPEKIUsi — BHECEHUE HEOOXOIUMBIX JTOTIOTHEHHMA

TIO3ULIMS; Y4aCTHUKaMHU Y KOPPEKTHUB B IJIaH U CIIOCO0 IEHCTBUS B Ccllydae
00pa30BaTENIBHOTO | PAaCXO’KACHUS 3TaJOHA, PEabHOIO JAEUCTBUSA M €r0
mpoliecca; MPOJIYKTA;
—BJIa/ICHNE — OLIEHKA — BBIJICJICHUE U OCO3HAHUE O00yYaromHuMCs
ONpeIeICHHBIMU TOTO, 4YTO YK€ YCBOEHO M UTO €IIE€ MOJJICKHUT
HOpPMaMH TOBEICHUSI YCBOCHHIO, OCO3HAHUE KaueCTBA U YPOBHS YCBOCHUS,
B OOLIECTBEHHBIX| — CaMOpPETyJsUs — YMEHHE Ipujaratb BOJIEBbIE
MecTax YCUJIMSL M TPEOA0JeBaTh TPYAHOCTH, MPEISTCTBUS

JUISL JOCTUKEHUS Lienen

B kxypce npemycMOTpeHsI cienyromue myTd (popMupoBaHus AeCTBUM, HAPABICHHBIX Ha
pa3BUTHE JIUYHOCTHBIX Ka4eCTB 00yUYaIOLIUXCS.

[Tytu popmupoBaHus 1eHCTBHI IEHHOCTHON OpUEHTALINU:

- JIUCIYThl, UCCIIEOBAHUS U OOCYXIEHHs Ha TeMy 3KOJOIMUECKOW HaIpaBICHHOCTH:
«Xumusi nutaHus», «bbiToBas xumus», «MegunuHckas xumus», «IIpobiieMbl 3arpsi3HEHUS
BOJBI, BO3JlyXa Ha TEPPUTOPUHU Kpas, CTPaHbl, MUpPa», «AAcCKoe 03epo», «Bynkanel m ux
nocneAcTBUs», «Uto Takoe cMor? I[IpyunHbl U BIMSIHUE €r0 Ha OPraHU3M UEJI0BEKaY;

- pa3pabOTKM y4eOHBIX ITPOEKTOB O BOJE, BO3AYyXe, XMMUYECKHX ACIEKTaX MPOHU3BOJICTB,
MPHUPOIHOM Ta3e, MX POJIU B )KU3HH YEJIOBEKa M MPoOIeMax 3arps3HEHHs OKPYKAIOLIEH CpeIbl;

- COOOILEHMSI O BIMSHUM BELIECTB Ha YEJIOBEKA U OKPYIKAIOIIYIO CPeay;

- pa3paboTKa M 3amuTa y4eOHBIX IPOEKTOB C BAJICOJIOTMYECKUM HAINPaBICHHUEM, I€
IJIABHBIM OOBEKTOM SABIAIOTCS MpoaykThl murtanus («loxomax u 3mopoBbe aereit», «YUto
BBIOMpaeT Moyonoe mokosieHue: Ilencu miam Monoko», «MopokeHoe», «Mel U ero moib3ay,
«X11e0 — BCEMy TOJIOBAY).

[Tyt popmupoBanust 1eHCTBUN KOMMYHUKATUBHON OpHEHTALIUU:

- COBMECTHas pa3paboTKa M 3allUTa MPOEKTOB MHUHM-TpyNIaMu oOydaromuxcs mo 2-3
YEJI0BEKa;

- y4acTue MIKOJbHUKOB B IUJAKTUYECKUX UIPaAX;

- paboTa B mape (IIpH BBIMOJIHEHUH JTa00OPaTOPHOU pabOThI, CAMOCTOATEILHON PabOThI);

- 3JIEMEHTBI JUCKYCCUH, Oecelbl Ha ypoKaX MpHU U3YYeHUU HOBOM TEMbI, IPH 3aKpenIeHUN
M3y4YEHHOI0 Marepuala.

[Tytu popmupoBaHus 1eHCTBUM PEeTyISTUBHON OpUEHTALINU:

- OCBOEHHE NpPaBWJ TEXHUKH OE€30MacHOCTH MpU padboTe ¢ BELIECTBAMU B XUMHUYECKOU
nabopaTopud U B OBITY (BBIMOJHEHHE J1a0OpaTOPHBIX pabOT B XUMHMYECKOW JabopaTopuH,
JIOMAIITHET 0 3KCIIEPUMEHTA);

- pEILlIeHNE IKCIIEPUMEHTAIbHBIX, KAUECTBEHHBIX M KOJIMYECTBEHHBIX 3a/a4;




- (opmynupoBaHue LeNM, IUIAHUPOBAHWE U MPOBEACHHE MPOCTEHIIMX OIBITOB U
M3MEpEeHUH MPH MOMOIIH HanboJiee YacTo UCIOIb3yEeMbIX IIPUOOPOB;

- IPEJICTAaBICHUE PE3YIbTaTOB U3MEPEHUH B BUJIE TAOJINUL;

- (hopMynupoOBaHKE BBIBOIOB HA OCHOBE HAOJIIOICHHIA;

- pa3paboTKa MPOEKTOB BaJICOJOTMUECKOro 3HAUCHNUS;

- BHECEHHE HEOOXOIUMBIX JOIOJHEHUN WIM WU3MEHEHHUH B CIy4yae HEBEPHOI'O PELICHUS C
y4€TOM OLIEHKH IOJYYEHHOro pe3yJibTaTa CaMUM OOydarolUMcs, Y4YUTEJIEeM, TOBapHIaMH
(pabota Hax ommoOKaMm);

- OCO3HaHHUE KayecTBa U YPOBHS YCBOCHHOI'O MaTepHaa;

- IPEOJI0JIEHUE TPYIHOCTEN Ha MyTU JOCTUKEHUS LIEeH.

biok 1no3HaBaTeNbHBIX YHHBEpPCAJIbHBIX YYEOHBIX JAEUCTBUM SBJIsSETCS BEAyILUM U
MIPOXOJNUT «KPAaCHOW HHUTBHIO» Yepe3 BeCh KypcC, MOCKOJIBKY Ka4eCTBEHHBIH y4eOHBIH Mporecc
JIOJDKEH ObITh y4eOHO-IIO3HABATEIbHBIM, HANpaBieH Ha (QOPMHUPOBAHUE IEPBOHAYAIBHBIX
YMEHHH B IPOIIECCe TOCTAHOBKY U PEIICHUH Pa3HOTO pojia 3a1ad (mpooiem).

[Ipu wu3yueHum pa3pabOTaHHOIO Kypca IIKOJbHUKHA  OCBAaMBAIOT  CIEAYIOLIUE
[O3HABaTENbHbIE  YHHMBEpCAJbHbIE  JEHCTBUS:  OOIIeyuyeOHble, JIOTUYECKHE, 3HAKOBO-
CUMBOJINYECKHUE U MPOOIEMHO-TTOUCKOBBIE.

IInanupyemsie pe3yJbTaThl:

IIpenmeTHble pe3yJIbTaThI:

(dbopMHpOBaHUE U pa3BUTHE YU4eOHON KOMIETEHTHOCTH O0yYaroIuxcs CpeAcTBaMH Kypca:
MMOHMMAaHUE XUMHYECKOIrO sI3blKa, YMEHHE MPOU3BOANTH MAaTEMaTUUYECKUE PACUEThI, OTPaXkaThb
XMMHYECKHE SBJICHUS NIOCPEACTBOM UCIOIb30BaHUS XUMUYECKUX CUMBOJIOB;

OBJIaJICHUE TPUOOpPETEHHE OIbITa OCYLIECTBIICHUS LI€JIecO00pa3HOil U pe3yibTaTUBHOM
NEATENBHOCTH;

pa3BUTHE CIIOCOOHOCTM K HENPEPHIBHOMY CaMOOOPa30BAHMIO: CAMOCTOSITEILHOMY
NPUOOPETEHUI0 W HHTErpaldy 3HAHWH, KOMMYHHUKAIMM U COTPYIHUYECTBY, IPPEKTUBHOMY
penieHnio  (pa3pemeHno) MpooieM, OCO3HAHHOMY HCTOJIB30BAHUIO HMH(POPMAIMOHHBIX H
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH, CAMOOPTaHNU3alMU U CAMOPETYJISALINN;

oOecrieyeHue MpodeccrnoHalIbHON OpUEHTAMU 00yUYaOIUXCS.

MertanpeaMeTHbIe pe3yJIbTATHI:

pa3BUTHE YMEHHUS CaMOCTOSTEIbHO OINpPEAENATh 1NN AESITEIbHOCTH U COCTAaBIISITh IIIaHbI
NEeSATENBHOCTH;

CaMOCTOSITENIbHO OCYIIECTBISATh U KOPPEKTUPOBATD JESATEIBHOCTH;

UCITIOJIb30BaTh pa3HOOOpa3Hble pecypchl Uil JOCTIKEHHS IIOCTaBICHHBIX LeENed H
peanusaiyy jIaHoB JesTeIbHOCTH;

NPOAYKTUBHO OOMIATHCS M B3aWMOJCHCTBOBATh B IPOLIECCE COBMECTHOM MEATENLHOCTH,
MIPOBOAUTH CaMOCTOSITENIbHYI0 HMH(POPMAIIMOHHO-TIO3HABATEIbHYIO JAESITENbHOCTh, BKIIOYAs
YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OPMAIMH, KPUTHUYECKU OIICHUBAThH U
HUHTEPIPETUPOBATH MH(POPMAIIHIO, TOTYYaeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

ucnonb3oBath cpenacrsa MKT ¢ coOmonenneM TpeOOBaHMN SProHOMHKH, TEXHUKU
0€30MacHOCTH, TUTHEHbI, pPEeCypcocOepex eHHsl, MPaBOBbBIX M OJTUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH,

CaMOCTOSITENIbHO PEryJIUpOBaTh COOCTBEHHYIO MO3HABATEIBHYIO IESTEIBHOCTh C  yUETOM
IpaKAaHCKUX U HPAaBCTBEHHBIX LIEHHOCTEN;

JIOTUYHO W TOYHO M3JaraTh CBOIO TOUYKY 3pPEHHS, HUCIOJB30BaTh aJICKBATHBHIC SI3BIKOBBIC
CpEJICTBA.

JInuHoOCTHBIE pe3yabTaThI

dbopMHpPOBaHUE POCCUHCKON TPa))KTaHCKOM HMICHTHUYHOCTH, MATPUOTHU3MA, YBAXKECHHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHO#N, ropaoctu 3a cBOW Kpail, CBOIO
Ponuny;



BOCIIMTAHUE AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIECTBa, OCO3HAIOIIETO
CBOM KOHCTUTYIIMOHHBIE TMpaBa M OOSI3aHHOCTH, YBAXKAIOUIErO0 3aKOH W IPaBONOPAJIOK,
00Ja/1aloIero  4yBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA, OCO3HAaHHO  IPUHUMAIOLIETO
TPaJUIMOHHBIE HAIIMOHAIBHBIE W OOIICYCIIOBEYCCKUE TYMAHHCTUYCCKUE M JIEMOKPATHUECKHE
LIEHHOCTH;

c(hOPMHUPOBAHHOCThL OCHOB CaMOPa3BUTHS H CAMOBOCHHUTAHHS B COOTBETCTBUU C
o0l1eYe0BeYeCKUMH LIEHHOCTSMH U HIealaMy IPaskJaHCKOro 00IIecTBa;

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOH, TBOPYECKOM U OTBETCTBECHHOMU
NEeSITEINbHOCTH;

TOTOBHOCTh W CIIOCOOHOCTh BECTU JUAJOr C JAPYTUMHU JIIOJAbMH, JOCTUTaTh B HEM
B3aMMOIIOHMUMAaHHUS, HAXOIUTh OOIIKE IIeJIM U COTPYAHUYATH AJIS UX JOCTHKEHUS;

HABBIKM COTPYAHHYECTBA CO CBEPCTHUKAMHU, B3POCJIBIMU B Y4EOHO-HCCIIEIOBATEIHCKOM,
MIPOEKTHOM U IPYTUX BUJAX JNESATEIbHOCTH;

HPABCTBCHHOE CO3HAHWUE W TIOBEJCHHE Ha OCHOBE YCBOCHHS OOIICYCIIOBEUYCCKIX
LICHHOCTE;

FOTOBHOCTh M CIOCOOHOCTh K C€aMO0Opa3OBaHHWIO, HAa TMPOTSHDKCHUM BCEM IKU3HU;
CO3HATENIbHOE OTHOIIEHHWE K HENPEepPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEUIHOU
npo¢ecCUoHaATBHOM U 00IIECTBEHHOM EeATeTbHOCTH;

NPUHATHE LIEHHOCTEeH 340poBOro u Oe3omacHOro oOpasza >KU3HH, HEMPUSITHE BPEIHBIX
MIPUBBIYCK;

OCO3HAHHBII BBIOOp Oynymied mpodeccur W BO3MOKHOCTEH peamu3alid COOCTBEHHBIX
YKU3HCHHBIX TUIAHOB;

c(hOpPMUPOBAHHOCTh IKOJIOTUYECKOTO MBIIUICHUS, TOHUMAHHUS BIHUSHUS COLUATIBHO-
SKOHOMHUYECKHX TIPOIECCOB HAa COCTOSHHUE MPUPOJHONW M COIMATIBHOW Cpeibl; MpHOOpEeTeHUE
OTBITA HKOJIOTO-HATIPABICHHON A€ TEIbHOCTH.

B pesynbpTaTe ocBOCHUS JaHHOTO Kypca

OO0yuaroruecst Hay4aTcs:

WCKaTh M BBIJEIATH HEOOX0AUMYI0 HH(MOpMaIiio, B ToM unciie ¢ momombio UKT;

CMBICIIOBOMY UTEHHIO, W3BICYCHHIO HEOOXOAUMOUW HH(OpMAMKH W3 MPOCIYIIAHHBIX
TEKCTOB, ONPEJIEJICHII0 OCHOBHON U BTOPOCTENEHHOM HH(OpMAaLINK;

CaMOCTOSITENILHOMY (DOPMYITHPOBAHHUIO TTO3HABATEILHOM 1IETIH;

MOCTPOEHHUIO PEYEBOTO BHICKA3bIBAHUS B YCTHOW U MMCbMEHHOU (popmax;

MIOCTaHOBKE U ()OPMYJIMPOBAHUIO LI, TPOOIEMBI;

BBIOOPY pallMOHATIBHBIX CITOCOOOB PEIICHHS 3a/1a4;

CTPYKTYPUPOBAHUIO 3HAHUM;

pedIekcuu 1 cCaMOOIIeHKE.

OO0yuaroruecst moxy4aT BO3MOKXHOCTh HAYUUTHCS:

A) Jlocuueckum Oeticmeusm -

aHAM3UPOBATh, CPAaBHHUBATH, KiIacCU(PUIIMPOBATH OOBEKTH, 0000MIATH IMONyYCHHBIC
JTaHHBIE;

CTPYKTYpPHUPOBATh 3HAHUS,

YCTaHOBIMBATh PUUMHHO-CIICJICTBEHHBIE CBS3H;

COCTAaBJISITh JIOTUYECKUE LIETIOUYKHU TTOCIIeIOBATEIbHBIX JEHCTBUN MTPHU PEILICHUHU 3a/1a4;

CaMOCTOSITENILHO CO3[1aBaTh CHOCOOBI perieHusi MpoOjeM TBOPUECKOrO U TMOMCKOBOTO
Xapakrepa.

b) 3nakoso-cumeonuueckum oeticmeusm -

MOJICIMPOBAHUIO XUMUUECKUX OOBEKTOB;

peoOpa30BaHUIO MOJEIH C LIEBIO BBISIBICHHS OOIINX 3aKOHOMEPHOCTEH;

MCIIOJIb30BAHUIO CUMBOJIOB U 3HAKOB ISl MOJIETTUPOBAHUS MATEMATUUECKON U XUMHUYECKOM
COCTaBIISOIIEH (OMOPHBIE CXEMbI, CHMBOJIbHBIC 3AITUCH);

paboTre ¢ XUMUIECKUM TEKCTOM.

B) Ilouckoso-ucciedosamenvckum oeticmeusm -



BBICKA3bIBAaHUIO NIPEIMOJIOKEHUH, 00CYKIEHHE MPOOIEMHBIX BOIIPOCOB, MOCTAHOBKA 11EJIH;

COCTaBJICHUIO IUJIaHA MPOCTOTO0 SKCIEPUMEHTA MpPHU MCCICIOBAHUU BEUIECTB, SIBICHHIA,
PacTBOPOB;

BBIOOPY pelIeHNUS 13 HECKOJIBKHUX MPEIOKCHHBIX BAPHAHTOB, KPATKOE €ro 000CHOBAHHCE;

BBISIBJIICHUIO (IIPH PEIICHUH Pa3HOXaPAaKTEPHBIX 3a]1a4) U3BECTHOTO M HEU3BECTHOTO;

npeoOpa3oBaHUI0 MOJETH B COOTBETCTBUH C COJEp)KaHHEM Y4YeOHOro Marepuana H
MMOCTaBJICHHON YU4eOHOM 1EIbIO.

TemaTnuyeckoe NJIAHNPOBAHHME KYPCAa BHEYPOUHOH AeATeIbHOCTH «KuBast XuMusi»

8 kiacc
Ne Ha3Banue pa3aenoB, TeMm KosnuecTBo yacos DJIeKTPOHHbIE
ypoka Bcero | [Ipaktnueckue | (Lu(ppoBLIE)
padoThbI o0pa3oBaTe/bHbIE
pecypcsl
1 Brenenue 2
2 MarteMaTuka B XUMHH 4 1
3 XUMHsI B IPUPOJIC 7 1
4 XuMus B 1oMe 8 3
5 XuMHS M IPOAYKThI IUTAHUS 7 4
6 XuMHs B TPOMBIILIEHHOCTH 5
7 HTorossiii ypok 1
HToro nmo nporpamme 34 9
9 kaacce
Ne Ha3Banue pa3aenoB, Tem KoJsnyecTBO 4acoB DJIeKTPOHHbIE
YpPOKa Bcero | [IpakTnueckue | (HudpoBbIie)
padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 Brenenue 1
2 BeniecTBO U ONBITHI C HUM 8 2
3 OueBuaHOE W HEBEPOATHOE B 12 3
XHUMHUYECCKHUX PEaKIHUsIX
4 Cwmecu B IpUpoOJE U TEXHUKE 7 2
5 3aKOHbI XUMUHU 3
6 XuMHS ¥ TPOMBIIIEHHOCTh 3 1
Hroro no nporpamme 34 8




IToypouHoe mIaHMPOBAHUE BHEYPOUHOI IeAITeJIbHOCTH «KuBasi XUuMHsI».

8 kiace
No Coneprkanue (pa3ieibl, TEMBbI) KonnuecTBo Harta
ypoka 4acoB
Bcero | Ilpaktn
YeCcKue
paboThI
Pasnen 1. Beenenue (2 4)
1-2 Hctopust pa3BUTHSI XUMHH. 2
Xumudeckas a30yka.
Paznen 2. Marematuka B XuMui (4 4)
3 Macca aToMa 1 MOJIEKYJIBI 1
4 MaccoBas 10715 3JIEMEHTA U pacyeThl 10 HEM. 1
5 Bo3ayx u oObeMHast 10151 Ta3a B Ta30BBIX CMECHX. 1
6 [Ipaktuyeckas padora 1: Mosoko u cok...YUro obuiero? 1
Paznen 3. Xumus B npupoae (74)
7 Xumust W ¢Qu3uKa. ArperatHble COCTOSHUS BemlecTB B[ 1
IpUpoJe.
8 Xumus u 6uonorus. buoreHHble 31€MEHTHI. 1
9 Bona. Bona B mpupoze, cBoiicTBa BOIbI, AHOMAJIUU BOJIBI. 1
10 Kpucrannuaeckas u ap. Boja. 1
11 [Ipaktudeckas padora 2: CpaBHEHHE YHCTOW M 3arpsi3HEHHON 1
BOJIBI  (OpPTaHOJENTHYECKHE  CBOWCTBA,  IMOBEPXHOCTHOE
HATSHKCHHE, DJIEKTPOTPOBOTHOCTb).
12 XUMHUYECKHUE PEAKIIMU BOKPYT HaC. 1
13 lopenue u TiieHwHe. 1
Paznen 4. Xumus B nome (84)
14 XHUMHYECKHE BEIIECTBA B HAIIIEM JIOME 1
15 Xumust gucToThl. IlpakTtnueckas pabora 3: Hccnenoanme 1
CBOMCTB MOIOIIUX CPEJICTB
16 Xumuncrtka noma IIpakruueckas padota 4: BeiBenenue nsatex
17 [IyremecTBue 1o foMalHen anTeqke - urpa 1
18 [Ipaktnueckass pabora 5: IlpuroroBineHue pacTBopoB s 1
OBITOBBIX HYX]I.
19 Comnu B mpupojie, COJU B KIETKE. 1
20 KocmeTnka n xumust 1
21 CrpouTtenbHast XUMHSL. 1
Pasznen 5. Xumus u npoykTel nutanus (74)
22 [IpoayKThl IUTaHWS U SHEPTUS. 1
23 [MumeBass  HeHHOCTb  OEJIKOB,  JKUPOB,  yIJeBojoB. 1
[IpakTuueckas pabora 6. AHaIu3 cocTaBa MPOAYKTOB MUTAHUS
(110 STUKETKaM).
24 [Ipaktuyeckast padora 7. Onpenenenue Oenka u Kpaxmana B| 1
MPOAYKTaX MUTAHHUSI
25 [Tumesbie no6aBku. [IpakTrueckas padora 8. Pacmmdposka 1
MUIIECBBIX T00ABOK, UX 3HAYCHUE W JCHCTBHEC HA OPTraHH3M|
YeJI0BeKa.




26 Moioko u MOJIOUHBIE POAYKTHL. [IpakTideckas padora 9. 1
HccnenoBanue orypra.
27 KauecTBo nmpoyKTOB 1 310pOBbE 1
28 CocraBiieHUEe «IIPaBUIBLHOT0» paluoHa 1
Paznen 6. Xumus B IpOMBIIUICHHOCTH (5 1)
29 [Ipodeccun, cBsizaHHbIE ¢ HAYKOH XUMHEH 1
30 XuMusi B OMOTEXHOIOTHH. 1
31 DKOJIOTHYECKUN KOMITOHEHT XUMHUYECKUX MPOU3BOJICTB. 1
32 Dxosnoruyeckas 0€30MacHOCTh aTMOC(]EpHI. 1
33 DKkonoruueckas 0e30IacHOCTb BOJEL. 1
34 Hrorosoe 3anstue (urpa «[locnemuuii repoii») 1
9 kJaace
Ne Conepxanue (pa3aeibl, TEMbI YPOKa) KonuuecTtBo Hata
ypoKa 4acoB
Bcero |ITpakTtuu
eckas
abota
Brenenue (1 gac)
1. | Xumus 1 rnoGansHbe IPOBIEMBI YeTOBEUECTBA. 1
Pa3zgen 1. BemecTBo 1 OnbITH ¢ HUM (8 4acoB)
2. MeTo/1p1 MCCIIeIOBaHMS COCTaBa BEIIECTB 1
3. [TpakTuueckoe 3austue: 1. JlJabopatopaoe obopynoBanue u Th 1
[pHu paboTe C BEIIECTBOM.
4. MonenupoBaHue U MpeAcKa3aHue CBOMCTB IO MOJIEKYJISPHON 1
hopmyiie
5. MHoroo6pa3ue  XMMHUYECKUX  BEIIECTB B IPHUPOJIE. 1
[IpakTuueckoe 3ansTue 2. BemecTBa B TEXHUKE U OBITY
6. HanpaBrieHus: HCNIONIb30BaHUs BEIIECTB B TEXHHUKE. 1
7-8 3aKk0oH TIOCTOSIHCTBAa COCTaBa BemiecTBa. lcmonwp3oBaHue 2
MOHATHS « XUMHUYecKast popMyJia B XHMUYIECKUX 3a/1a9ax»
9. [IpoBenenne  MUHM  —  BBICTYIUICHHS,  IOCBSIIICHHOT'O 1
MPE3CHTAINH U 3AIIHUTE 3aMBICJIOB POEKTOB.
Pa3nen 2. OueBHIHOE U HEBEPOATHOE B XMMHUECKHX peakiusix (12 yacoB)
10. XHUMHUYECKUE TPEBPAIICHHS B TEOPHUHU U HA TIPAKTHUKE. 1
11. Tumbl ¥ yCI0BUS XMMHUYECKUX TIPEBPAIICHUN. 1
12. CuMBOJIbHAS 3aIHCh XUMHUYECKOHU PEAKIIHH. 1
13-14. | CrexnoMeTpruyYeCKHe 3aKOHbI XUMHH. 2
15. XuMpdeckass ~— LENOYKAa  NPEBpAaIlleHMH € ydacTUeM 1
HEOPTaHWYECKHUX BEIICCTB
16 3a/1auy ¢ UCIIOJIb30BAHUEM IIEOYEK. 1
17. IIpakTHueckoe 3aHATHE 3. DKcrnepuMeHTaJIbHbIE 1
3a/layy o0 UASCHTU(PHUKAIMU HEOPTaHUYECKUX BEIECTB.
18. OKHCIUTENbHO-BOCCTAHOBUTEJIbHAS] PEAKIIHSL. 1
19. [Tpaktuueckoe 3anatue 4. Ocobennoctu OBP B pacTBOpax.
20. [TpakTHdeckoe 3aHsATHE 5. AHAIW3 THIIEBBIX MPOIAYKTOB HA 1
coJiep>KaHHE OTJEIbHBIX BEIIECTB.
21. ['uaponus cosei. 1




Pasznen 3. Cmecu B ipupo/ie ¥ TexHuke. (7 9acoB)

22. Knaccudukanus cmecei. 1
23. ITousTre MaccoBoii 1 00HLEMHOM JOIM KOMIIOHEHTOB CMECH. 1
24. [Tpaktuueckoe 3ansitue: 6. [Ipuémel pa3aeneHus cMeceil. 1
25. 3aJ1auM ¢ UCHOJIL30BAaHHEM CMecel 1
26-27 | Anrebpanmyeckuit IMOAXO0I K  PCIICHUIO 3ama4 C 2

MCIIOJIL30BAHUEM CMeECEN

28. [TpakTueckoe 3ansaTue 7. OnpeneneHue KOJIUYECTBEHHOIO 1
COZep)KaHMS KHUPA B MOJIOKE.

Pa3nen 4. 3akonsl xumui. (3 yaca)

29. 3aKOH COXpaHEHHUs MAacChl U YHEPrUHU. 1
30. OcHoBHBIE Ta30BbI€ 3aKOHBI B XUMHUECKON peaKIiu 1
31. [IpuMeHeHHE 3aKOHOB B XMMHYECKOW W IMPOU3BOJICTBEHHOMN 1
MPAKTHKE
Pazgen 5. Xumus u npomsinuieHHOCTH (3 daca)
32. OTtpaciau XUMHUYIECKOM MTPOMBIIIJICHHOCTH. 1
33. [Ipaktnueckoe  3amarme: 8. IlomydeHue  MPUPOIHBIX 1
KpacuTellel U KUCIIOTHO-OCHOBHBIX WHANKATOPOB.
34. BEITOBBLIE XUMUYECKHUE BEIECTBA 1
Hroro 34
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