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HosicHuTeNbHAS 32K CKA

[Iporpamma mo xumuu g 10-11 kmaccoB pa3paboraHa B COOTBETCTBHHM C IPABOBBIMH
HOPMATUBHBIMH  aKTaMH W METOJAWYECKHMMH  JIOKyMEHTaMH  (peAepalibHOTO  YpPOBHSA H
[IPaBOYCTAaHABIMBAIOIIUMU JIOKYMEHTaMH U JIOKaJIbHbIMU HOpMaTUBHBIMU akTaMu MOY CII Nel140
(manee - oOmeoOpa3oBaTebHAs OpraHU3aIus):

- ®enepanpHbiM 3aK0HOM OT 29.12.2012r. Ne 273 «O6 obOpazoBanmuu B Poccwuiickoii @eneparum» ¢

M3MEHEHHUSMH U JIOTIOJTHCHUSIMU;

- OenepalbHBIM TOCYIAPCTBEHHBIM cTaHAapToM (manee — @I'OC) HagampHOTO 00IIEro 00pa3oBaHus,

YTBEPKJACHHBIM NpukazoM MuHoOpHayku oT 06.10.20091. Ne373 ¢ u3aMeHEHUSIMH, YTBEPKICHHBIMU

npukazoM MunooOpHayku ot 31 nekadbps 2015 roga Nel576;

- ®T'OC ocHoBHOrO 001IETO 00pa30BaHUs, YTBEPKACHHBIM MTpHKa3oM MuHoOpHayku ot 17.12.2010r.

Nel897 ¢ wu3MeHeHusMH, YTBEpXKAEHHBIMU HpukazoM MuHoOpHayku oT 31 nexabps 2015 roma

Nel577;

- Ilpukazom MunoOpnayku ot 30.08.2013r. NelO15 «Ilopsimox opraHu3anvu U OCYIIECTBIICHUS

o0pa3oBaTeIbHON  JIEATENBHOCTH 10 OCHOBHBIM  00I€00pa3oBaTelbHBIM  IporpamMmam  —

00pa3zoBareapHBIM TIPOTpaMMaM HavaJbHOTO OOIIEero, OCHOBHOTO OOIIEr0 W CPEAHEero oOIIero

00pa3zoBaHUY;

- [luceMom MunoOpuayku ot 03.03.2016 Ne08-334 «O6 onrtmmm3anuu TpeOOBAaHUN K CTPYKTYpe

paboueii mporpaMMbl y4eOHBIX TPEAMETOBY;

- CanlluH 2.4.2.2821-10 ot 26.12.2010r. Nel189 «CanuTtapHo-3111€eMUOJIOTHYECKHE TPEeOOBaHUS K

YCJIOBHUSIM W OpraHU3aIui 00y4eHHs B 00II€00pa30BaTEIbHBIX YUPEKICHUIX),

- Yeraom MOY CII Ne140.

[Ipu pazpaboTke paboyeil MporpaMMbl M0 XUMHUH YYUTHIBAJIOCH MOJI0KEHNE

- IIpumepHO# OCHOBHO# 00pa30BaTENBbHON MPOTPaMMBI CpeAHero 001ero odpazoBaHus (ogoOpeHa

pemeHueM  QenepasbHOTO yueOHO-METOIUYECKOTO OObEIUHEHUs I0 00meMy oOpa30BaHUIO,

npotokoi ot 28 uroHs 2016 . Ne 2/16-3).

Pabouas nporpamma yueOHOTO Kypca XMMHUH SIBJISIETCSI COCTaBHOM YacThIO COJEpkKATEIBLHOTO pa3zesna

OCHOBHBIX 00pa3oBareabHbIX MporpamMm Beex yposHel (OOIT HOO, OOIT OO0, OOIT COO).
PaGouas mporpamma cpemHero oOmiero o0pa3oBaHUsl [0 XHMHUU COCTaBI€HAa Ha OCHOBE

®denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOr0 cTanaapTa oduiero oopasopanus. B Heil Takxke

YVUUTBHIBAIOTCS OCHOBHBIE HAed U TnojoxeHus I[IporpamMmbl pa3BuTus U (OPMHUPOBAHUS

YHUBEPCAIbHBIX YU€OHBIX IEHCTBUH JJIs CPEAHETO (TTOIHOT0) 001Iero 00pa3oBaHMsl.

B paboueii mporpamme HpeayCMOTPEHO pPa3BUTHUE BCEX OCHOBHBIX BHJIOB JESTEIHOCTH
oOy4JaeMbIX, TMPEACTABIEHHBIX B MporpamMmax s HauyaldbHOTO OOIIEr0 M OCHOBHOTO OOIIEro
obpazoBanus. CoaeprkaHue HACTOsIIEH padoyeil mporpaMmbl UMEET 0COOEHHOCTH, OOYCIIOBICHHEIE,
BO-TIEPBBIX, MPEJAMETHBIM COJCPKAHUEM U, BO-BTOPBIX, IICHUXOJIOTHUYECKMMH BO3PACTHBIMHU
0COOCHHOCTSAMU 00y4aeMbIX.

[Ipy W3yueHUH XUMUU BEIYLIYIO POJb WUrpaeT MO3HaBaTeNbHAS AEATEeIbHOCTb. OCHOBHBIE
BUJIBI Y4EOHOW JESITENbHOCTH OOy4alONIMXCs Ha YPOBHE Y4YEOHBIX IEHCTBHI BKIIOYAIOT YMEHHE
XapaKTepHU30BaTh, OOBACHATH, KIACCU(PHUIIUPOBATh, BIaI€Th METOJaMU HAyYHOTO MO3HAHUS, MTOJIHO U
TOYHO BBIpaXaTb CBOM MBICIM, apryMEHTHpPOBAaTh CBOIO TOYKY 3peHus, paborarh B TIpyIIe,
NPEACTaBIATh U COOOIIATh XUMHUECKYI0 HH(OPMALIMIO B YCTHOM U MMCbMEHHOM (opMax u jap.

OnHa 13 3aga4 00y4yeHust B cpeiHeH IIKoJie — MOArOTOBKA O00y4aroIUXCcsi K OCO3HAaHHOMY U
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOro M mnpodeccruoHanbHOro mytu. OOydaromuecs: JI0JIKHbI
HAyYUThCSI CaMOCTOSITENIbHO CTAaBUTh LENM U OMNpENeNiTh MYTH HMX JOCTHXKEHMS, HCIOJIb30BaTh
NpUOOPETEHHBIN B IIKOJIE OTBIT AESITEILHOCTH B peajbHON JKU3HH, 32 paMKaMy y4eOHOTo Ipoliecca.

CornacHo 00pa30BaTeIbHOMY CTAHIAPTY, IVIABHBIC Yeau cpeonezo 0ouiezo 00pa3oe6anus CoCTOsT
B.
1) ¢opMupoBaHUM LIETOCTHOTO MPEACTABICHUS O MHPE, OCHOBAHHOTO Ha MPHUOOPETEHHBIX 3HAHHSX,
YMEHHSX U crIoco0ax e TeIbHOCTH;



2) TpUOOPETEHUH OIbITa PA3HOOOPA3HOM JIESITEIBHOCTH, OIbITA TIO3HAHUS U CAMOTIO3HAHUS;

3) TOATOTOBKE K OCYLICCTBICHHIO OCO3HAHHOTO BBIOOpA MHIMBHYaJbHOI 00pa30BaTEILHON MM
po(hecCHOHAIBHON TPAEKTOPHH.

Bonbiioii Bkilag B JAOCTIKEHHE 3TUX €Nl cpemHero oouiero oOpa3oBaHUs BHOCUT U3YYEHUE

Xumuu, KOTOpoe NMPU3BAHO ofecneyums.

1) ¢opMupoBaHHE CHCTEMbl XUMUYECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBCHHO-HAyYHOU KapTHHBI
MUpa;

2) pa3BUTHE JUYHOCTU OOYYAIOUIMXCS, UX HHTEIUICKTYyaIbHOEC U HPABCTBEHHOE COBEPILICHCTBOBAHHE,
(dbopMHpOBaHHE Yy HHUX OKOJIOTHYECKH IEJIeCO00pa3HOTO TMOBEIACHUS B OBITY W TPYIOBOKH
NeSITENIbHOCTH;

3) BBIPaOOTKY y OOy4aromuxcs MOHHMaHHs OOIIECTBEHHOW MOTPEOHOCTH B PA3BUTUU XHUMUH, a
Takke (opMHUpPOBaHME y HHMX OTHOIIEHHS K XUMHUU KaKk K BO3MOXKHOM oOnactu Oynyen
MPaKTHYECKOH 1eATeNbHOCTH;

4) dopMupoBaHHEe yMEHHs 0€30MacHOr0 OOpalleHHus C BEIIECTBAMH, HCIONb3YEeMbIMH B
ITOBCETHEBHOW KU3HH.

Lenamu uzyuenun xumuu 6 cpeoneil uiKoe A6aAAI0MCA.

1) dopMupoBaHue y ydamiuxcs yMEHUs BUJICTh M MOHHMATh LIEHHOCTh 0Opa30BaHMUs, 3HAYUMOCTb
XMMHMYECKOTO 3HAaHUS [UIs KaKJIOTO YeJOBeKa, HE3aBUCUMO OT €ro mnpodeccrnoHanbHON
NeSITEeNIbHOCTH; YMEHUS pa3inyaTh (akThl U OLEHKH, CPABHUBATH OLICHOYHBIE BBIBObI, BUACTH UX
CBSI3b C KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEpUEB C ONPENCNEHHONW CUCTEMON IEHHOCTEH,
(dbopMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIUIO;

2) GopMHpOBAHHE Y Y4YaIIUXCS IIEJTOCTHOTO MPEACTABICHUS O MHUPE W POJIM XHMHHU B CO3JIaHHU
COBPEMEHHOM eCTEeCTBEHHO-HAyYHOW KapTHUHBI MHUPA; YMEHHUS OOBACHATH OOBEKTHI U MPOLIECCHI
OKpY)Karolenh JeHCTBUTEIBHOCTH — MPHUPOAHOM, COUMAIBHOM, KYIBTYPHOH, TEXHHYECKOMN
Cpezbl, UCTIOB3YS AJISl ’TOr0 XUMHUYECKHE 3HAHUS,

3) mpuobOpereHne OOYJarOIIUMUCS OTBITA Pa3HOOOPA3HON JEATEIBHOCTH, OIbITa TO3HAHUS U
CaMOTIO3HAHMUS; KITIOUEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHTHOCTEH), MMEIOIINX YHUBEPCATHHOE
3HAUYEHHWE JUISI Pa3IMYHBIX BHJIOB JIESTEILHOCTH, — HAaBBIKOB pEHICHUs MpoOIeM, HPUHITHS
peIlIeHH, TTONCKa, aHaM3a U 00paboTku MH(OpPMAIMKA, KOMMYHUKATUBHBIX HABBIKOB, HaBBIKOB
WU3MEPEHUH, HAaBBIKOB COTPYTHHYECTBA, HABBIKOB OC30MACHOTO OOpalleHHs C BEIISCTBAMH B
MOBCETHEBHOM JKU3HMU.

MeToauyeckue 0COOEHHOCTH Kypca

Copepxanue Kypca peanusyercss u3 pacuéra 1 4 B Hedento. DTOT JUMHUT BpPEMEHH U
o0ycnaBIMBaeT psAJl METOMYECKUX 0COOCHHOCTEH Kypca.

Tak kak u3yyeHHe XMMUU Ha 0a30BOM YpOBHE HE CTABUT IIEJIbIO MOJATOTOBUTH BBIMTYCKHHUKA
cpenHeil mkombl K caade EI'D mo xumum, TO B MOCTPOEHUH Kypca BMECTO XEMHOLEHTPUYECKOTO
nogxoma  (korma B [EHTPE  METOAMKHA — OOydYeHHMST ~ CTOMT  XHMHS)  HCIOJb30BaH
anmponouenmpuueckuii. nooxoeo (koraa ooydyeHue XuMUU CTPOUTCS, B IIEPBYIO OYEPE/Ib, HA OCHOBE
yué€Ta HHTEPECOB, CKIIOHHOCTEH 1 0COOEHHOCTEHN yJalnuxcsi).

Cratyc Henpo(uIbHOW MUCHUIUIMHBI OOpeKaeT XHMHIO B TYMaHHTApHBIX, (HU3UKO-
MaTeMaTHYeCKHUX KJIAcCcaxX M MIKOJaX Ha OYEeHb HU3KYI0 MOTHBALMIO €€ M3ydeHUus Jjsi OONBIIMHCTBA
yuamuxcs. [loBplllleHME WX WHTEpeca K XHUMHUU YCWIUBACTCA HPUKIAOHLIM XAPAKMEPOM
COJIepIKaTeIbHOM M TPOIECCYATbHOM CTOPOH B MpeiaraeMoM Kypce (T. €. «XMMHUS U KU3HbY»). Tak,
HampuMmep, MPU U3YUYEHUU MOJUMEPHBIX MAaTEpPHAJIOB B Kypce OpPraHM4YecKod XUMUU (QopMHpyeTcs
YMEHHME YUTATh STUKETKH TPUKOTAXKHBIX U3JIENHUNA C LENbI0 MPaBUIBHOTO YXOJa 32 HUMH (UHCTKAa,
CTHpKa, CyIIIKa, YTIOKKA).

B yueOHBIX KHHTax U3MEHEH U A3bIK HOOA4U y4eOH020 mamepuana: OH B OOIbIIEH Mepe
MMOBECTBOBATENbHBIN, CBS3aHHBIA C XYJAOXKECTBEHHBIMU, JIMTEPATYPHBIMH TPOU3BEACHUSIMH,
HUCTOPUYECKUMH (haKTaMHU.
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B kmaccax W mKonax rymaHUTapHOro mnpoduis ydeOHOe coiepikaHue Kypca Mpearnojaraet
yCUJICHHE TYMaHUTApU3allMd B OOYYCHHHM XUMHUHU 4Yepe3 HCIOJIh30BaHHE MPUEMOB, METOAOB U
CPEICTB, XapaKTePHBIX I TYMaHUTAPHBIX TUCHUILUIMH. Tak, B MIKOJaX W Kiaccax C yriiyoaE€HHBIM
M3YYCHHEM HWHOCTPAHHOTO s3bIKa XOpommid 3¢ ¢dekT maaér YTeHHe XMMHYECKOTo MaTepuana Ha
WHOCTPAHHOM SI3bIKE. YUHUTEII0 HEOOXOAUMO IM0J00paTh COOTBETCTBYIONIUIN MPOrpaMMe IO XHUMHH
MaTepuaq Ha WHOCTPAHHOM si3bIKe. Eciu mombop Takoro marepuania OCYIIECTBUTH JOCTATOYHO
TPYIHO, OCOOCHHO B YCIOBHSIX CEIBCKOM IKOJIBI MM IITKOJIBI HEOOJIBIIIOTO HACETEHHOTO MyHKTA, TO
MO>KHO BOCIIOJIB30BaThCSI BOBMOKHOCTSIMU MECTHOU OmOMmotTekn win MHTepHEeTa. Byner mone3HsM
MpHUBJICYsL K paboTe MO MOJA0OpY XMMHYECKOrO0 Marepuajia Ha WHOCTPAHHOM SI3BIKE U CaMUX
YUaIIAXCS.

Takke B S3BIKOBBIX IIKOJAX OOJBIIOE 3HAYCHWE JIJIS YCHJICHHS MOTHBAIMM K H3YYCHUIO
XUMHYECKOTO MaTepraia MMEeT UCIOJIh30BAaHUE MEXKIPEIMETHBIX CBSI3eH XUMHU C HWHOCTPAHHBIM
sa3bIKOM. Tak, HanpuMmep, 3PPEKTUBHO MPUMEHEHUE 3aJaHUN Il OTPabOTKU y4eOHOIO COJIEpIKaHUs
Kypca Ha YyCTAaHOBJICHHE AaHTJIOS3BIYHOW JTHMOJIOTHH XHUMHYECKHX TEPMUHOB (HampuMmep,
CUMBOJIbHBIC 0003HAYCHHSI OTHOCUTEILHBIX AaTOMHOW W MOJICKYJISIpHON Macc Ar 1 My mpoucxomsT oT
anri. relative) wim ux sBosrouu (Hanpumep, rped. «kamanuz» — anri. catalize — pyc. kamanus).
C 0oJBIIUM YIOBOJBCTBUEM yYAIIAECs IIKOJ U KJIACCOB € YIIyOIEHHBIM U3yUYEHHUEM HHOCTPAHHOTO
S3bIKa HAXOJAT W TPEACTaBISAIOT HWH(DOPMAIMIO O pOJIM YYEHBIX-XUMHUKOB WIIM O Pa3BUTHU
XUMHYECKOH MPOMBINIICHHOCTH B CTPAaHAX HW3y4aeMOro S3bIKa, KOTJIA TOTOBSAT COOOIICHHS W
MIPE3SHTAIMH 110 3aJIaHUsAM PYOpHKH «lCTONB3yiTe JTOMOJHUTEIBHYI0 WH(POPMAIIUIO U BBIPA3UTE
MHEHUEY.

B rymaHHTapHBIX IIKOJIAX JUJAKTUYCCKH ONPABIAHO HMCIIOJIH30BAaHHE CHMBOJUKH, IPHHITON B
PYCCKOM sI3bIKE NI 0003HAYCHMsI yacTel cjoBa, mpu (opMUpOBaHUHM OOOOMIEHHBIX 3HAHWUK TIO
XUMHUYECKON HOMEHKIIAType. DTOT MPUEM UCIIOJIb30BaH B yueOHBIX KHUTax 10—11 xmaccos.

Hanpumep, B opraHndeckoil XMMUU CUMBOJIMKA PYCCKOTO SI3bIKa MOMOTAeT (pOpMHpPOBAHUIO
Homenkiatypbl MIOITAK. Tak, obuuii crmocod oO0pa3oBaHus Ha3BaHWUW MPEICIBHBIX OJTHOATOMHBIX
CIUPTOB U MPEIENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT MOXET OBITh OTPaXEH CIEAYIOUIUMU
3aMHUCSIMHU:

PR )
Ankan-o71 (MeTaHoI, 5TaHoJ1, MPomaHo-1);

@B{a\ KycnoTa (MeTaHOBasl, STAHOBAs U T. 11.).

B mpoueccyanbHOM OTHOIIEHHH B KjlaccaxX I'yMaHHTapHOTO MPOQHIs, B KOTOPHIX 00ydaercs
OOJIPIIMHCTBO JIeT€ll C SAPKUM OOpa3HBIM BHUJICHHEM MHpPA, CKIOHHBIX K OSMOIHOHAJIBHBIM
NEePEKUBAHUSAM, 3HAYUTENBHBIN 3()(EKT TOCTUTACTCS NPU HCIIOIb30BAHUH NPUEMA aHUMAYUlL, T. €.
HaJIeNICHUsI OOBEKTOB HEKMBOTO XUMHUYECKOTO MHpa (3JIEMEHTOB, BEIIECTB, MAaTEPHAIOB, PEaKIIUi)
XapakTepHbIMU 4YepTaMHd M TPU3HAKAMHU JKUBOIO, HUX «odejoBeunBaHuey. OOmwuii crnocod
JIOCTIIKCHUSI STOM WLENM OTpakaeTcsi B OOOOMIEHHOM Ha3BaHMM OT/AENBHBIX 3aJaHUi Kypca, B
KOTOPBIX HEOOXOJMMO pacKpbITh XYJOKECTBEHHbI 00pa3 BemecTBa win mnpouecca. Cremyet
MOTYEPKHYTh, YTO YYAlHecs C yJOBOJBCTBHEM HHIIYT HEOOJBLIME JUTEPATYpHBIC HMPOU3BEICHUS
(9cce, CMHKBEWHBI) TaKOTO IUIaHa, TEM CaMbIM COBEPLICHCTBYS CBOIO JIMTEPATYPHYIO NMHUCHBMEHHYIO
peub U ycBauBas HE00X0AUMOE XMMUYECKOE COJIepIKaHue.

B kiaccax ¢puznko-maTeMaTHueckoro npoguisi, O4eBUIHO, coJiepkKaTeabHas U MpoLeccyalbHas
CTOPOHBI O0Y4YEHHUsI XUMUH JIOJKHBI OBITh HECKOJIBKO UHBIMH.

Ecin B 4YacTH CBSI3M XMMHH C JKM3HBIO OHM COBNAQJAIOT ¢ €€ MpernojaBaHMEM B Kiaccax
I'YMaHUTApHOTO Npoduis, TO B 0TOOpEe yueOHOro MaTepuayia M METOAMKE KypcC Ipeanojaraer
UCIOJb30BaHUE JIPYroi TuaakTuku. HekoTopsle TeMbl, 0COOEHHO CBsI3aHHbBIE ¢ (PU3UKOM (CTpoeHHe
aToMa M BEIeCTBa, HEKOTOPHIE aCHEKThl (PU3MUECKOW M KOJUIOMJHOM XMMMH, ra30BbIC 3aKOHBI),
s eKxTHBHEE U3ydaTh HAa OCHOBE aKTUBHBIX (hopM 0O0ydeHus (6ecesipl, TUCITYyTa, HIEMEHTOB YPOKOB-
KOH(EpeHIHii), 4TO MO3BOJISET 3HAYUTEIHHO YBEIMUUTD JIOJIIO CAMOCTOSATEIILHONW PabOThl ydaluxcs.
Taxoi moaxoa Maér BO3MOKHOCTh IIMPOKO HCIHOJIb30BATh MEXKIIPEIMETHbIE CBSI3U U (OPMHPOBATH
€IMHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpa.
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B kypce n3MeHeHa U AUJAKTUUECKAs POlb XUMUYUECKO20 IKCREPUMEHMA U PACUEMHBIX 3a0ay
no gopmynam u ypasnenuam.

Xumusi — ocobasi ydeOHasi NUCHMILIMHA, B KOTOPOH HapsLy C TEOPETHYECKHMMH 3HAHUSMH
(bopMHUpYIOTCSL TaKkKe SKCIIEpUMEHTaIbHbIE W pPAacu€THbIE YMEHHMS M HaBbIKM. Ho uMEHHO Ha
XMUMUYECKAN SKCIEPUMEHT M pEHICHHWE PAcYETHBIX 3a7ad KaTaCTpPO(PHUECKHM HE XBATHUT BPEMEHH,
OTIIYILIEHHOTO Ha Yy4yeOHbIl mnpouecc Ha 0a3oBoM ypoBHe. IloaTomy B Kypce mpenycMOTpeH
00s3aTeNbHBIA  IEMOHCTPAIIMOHHBIA JKCIIEPUMEHT TMPH PACCMOTPEHHM KaXJIO0W YKpYMHEHHOU
IMIAKTHYECKOH equHnIbl — naparpada. Tak kak 1ab0paTOpHBIN YIEHUYECKUH IKCIIEPUMEHT B CHITY
Y3KOI0 BpPEMEHHOro JIMMUTAa HIpUOOpETaeT B M3YyUYEHUU Kypca SIU30JUYECKUN Xapakrep, TO
IIPEANOJIAraeTCsl WMIMPOKOE IIPHUBJICYEHHUE K BBINOJHEHUIO JIEMOHCTPALMOHHOTO JKCIIEPUMEHTA
yyaluxcs B KauecTBE aCCHCTEHTOB yUYUTENd. DTO MO3BOJUT MOJJIEPKUBATh HAa JOJHDKHOM YPOBHE
MPaKTUYECKUE YMEHHMS U HaBBIKM ydyaluxcsi, copMHpOBaHHBbIE B OCHOBHOW mIkosie. HekoTopyro
HanpsLKEHHOCTh B 00ECIIEYEHHOCTH HArJIITHOCTBIO YPOKOB XMMHUHU JOJDKHBI CHATH OOSI3aTENIbHBIE
KOJUIEKIIUH, MOATOTOBJIIEHHBIE K KaXJOMy YpPOKY XHMHMHM Ha OCHOBE PHCYHKOB-KOJUIAXEH,
uMeroIuxcs B yueOHoM nocobun. M, HakoHell, 4acTh IpoOsieM XHUMUYECKOTO 3KCIIEpUMEHTa MOTYT
pEelINTh MHOTOYHMCIIEHHBIE BHIEOMAaTepHallbl, CONMpOBOXAAOMMEe Kypc. OJHAKO Takue 3aMeHbl
MPUMEHUMBI TOJBKO B TOM CIIy4dae, €ClIi JUKTYIOTCS IpaBUJIaMU TEXHUKHU O€30MacHOCTU WM €ClU
peasibHbIe KCIIEPUMEHTHI TPEOYIOT 3HAUUTEIbHBIX 3aTPaT BPEMEHHU.

Onu3014ecKoe, a HE CUCTEMHOE BKIIIOUEHHE Pacu€THBIX 3a/1ad 1Mo GpopMysiaM U ypaBHEHHSM B
MPOLIECC M3YYEHMsS] Kypca NMPUBOAUT K Pa3pbIBY JBYX B3aMMOCBSI3AHHBIX CTOPOH PacCMOTPEHUs
XUMHUYECKHX OOBEKTOB (BEIIECTB M peaKIMi) — Ka4eCTBCHHOW M KOJMYECTBEHHO#. Tak Kak Ha
YpOKe Ha pellleHHe pacu€THBIX 3aJad MO0 XUMHUHU BBLAECTUTH BpeMs IpoOJeMaTHYHO, HEOOXOAMMO
UCIOJb30BATh BCE BO3MOMXHOCTH CaMOCTOATENBHOM PabOThl ydaluXcsi, U B MEPBYIO ouyepeab Mpu
IIOATOTOBKE JOMAIIHErO 3aJaHud. MOXHO HCIOJIb30BaTh NPHUBEAEHHBIE B B KOHIE KaXKJIOTO
naparpacga nocoOusi pacu€THble 3a/1a4i, OLICHUBAs UX U KOMMEHTUPYS PE3y/IbTaThl OLICHOK B HaJaje
KOKIOTO0 ypoKa Ha NpOTsLKEHMH 3—5 MHHYT. Takas TEXHOJOTHsS IO3BOJISET PEIIUTh €HE OOHY
npoGIieMy, KOTOpas BO3HMKAET NP 0OYJeHHH XMMHH Ha (Ga30BOM YPOBHE B YCIOBHSX BPEMEHHOTO
LHEHTHOTa, — MpoOJieMy HAKOIUIEHHS OLIEHOK U OOOCHOBAHHOCTH BBICTABICHHS PYOEKHBIX
(TIOJTYTOIOBBIX) M UTOTOBBIX (TOJOBBIX) OLICHOK YYaIIUMCS.

Ycunenue momueayuu ywawyuxca k usyuenuro nenpouiavnoli Xumuu peanuszyemcsa 6

Kypce uepe3 packpwlinue c6A3U U3yuaemoo mamepuana c 0yoywieii npogeccuonanbroil
0esamenbHOCMbI0 6bINYCKHUKA CPEeOHell WKObl.
HauOonpmmii >¢dekr naér camocrositenbHas paboTa CTApIIEKIACCHUKOB IO PACKPBITHIO 3TOH
cBsa3u. Kypc mpenycmarpuBaeT BBINOJHEHUE ydamuMmucs 3agaHuil thna «lloarotoepre pacckas o
TOM, KaK CBSI3aHbl 3HAHUSI KOHKPETHON TE€MbI 110 XUMHUH C 00yueHHeM B BbIOpaHHOM Bamu BY3e wimn
c Bamed Oynymed mnpodeccuein»; «Ha3oBuTe H3BECTHBIE BaM MEXJIYHapOJHBIE BOOPYKEHHBIE
KOH(QUIMKTBI, KOTOpBIE CBSI3aHbl CO CTPEMJICHHEM YCTAaHOBUTh KOHTPOJb HAJ IPUPOIAHBIMU
HCTOYHUKAMHU YIIIEBOJLOPONOBY»; «lIpuBenuTe mpuMepsl MHTErpanyvii SKOHOMHUK pa3jIM4YHBIX CTPaH,
OCHOBY KOTOPBIX COCTaBJISIET MCIOJIb30BAaHUE IPUPOIHOIO ra3a) WIM IPU MOATOTOBKE OTBETOB Ha
Bonpochkl «Kak MupoBble LieHbl Ha He(Th BIMSIOT Ha OroJpkeT Hamiel crpanbl? [Ipeanoxute cBou
BapHaHThl YMEHBIICHUS 3aBUCUMOCTH SKOHOMHUKHU Poccun oT kosne6aHus MUPOBBIX LIEH Ha HEPTb» U
T. II.

B crapmmx kiaccax B KadyecTBE OPHEHTUPOBOYHON OCHOBBI 00O0OIIEHMS BaXKHEUIINX
MOHATUM M TEOPUM XUMHU CIOyXaT uaocogpckue Kamezopuu, HaIpUMep KaTeropus
«OTHOCHUTEIBHOCTH MCTHUHBI». Tak, B X0J€ JUCKYCCHU O KJIAaCCU(PHUKAIUU XUMHUYECKUX 3JIEMEHTOB,
OPOCTBIX BEHIECTB (METANIbl M HEMETAIbl) W COCAWHCHWH (OKCHIBI M  THIAPOKCHIBI)
CTapILEKIACCHUKN YCBAaWBalOT 0a30Bble MOHATHS Kypca (CTpOEHHE aToMa M BHJbl XMMHMYECKHX
CBsI3€H, TUIIBI KPUCTAITNYECKUX PEIETOK U (PU3MUYECKHEe CBOICTBA BEIIECTB, aM(POTEPHOCTH).

OpuH yac B HEZlENI0, OTBEIEHHBIN HAa U3yUEHHUE Kypca, IPEAIONIAraeT INPOKOE UCTIOIb30BaHUE
JICKYUOHHO-CEMUHAPCKOW  (popmbl  npo6edeHusn  y4eOHblX  3aHAmMUN. ITO  MO3BOJSET
CTapIlEeKJIaCCHUKAaM HE TOJbKO 3((eKTHBHO ycBaMBaTh COAEp)KaHHE Kypca, HO M TOTOBUT HX K
MPOJI0JDKEHUIO 00pa30BaHus B BBICIIEH IIKOJIE, i€ Takas (hopMa npeodiaiaeT.



O0mas xapakTepucTHKa Kypca
KonnuecTBo 4acoB, OTBENEHHOE HAa M3y4EHHE XMMHHM Ha 0a30BOM YpOBHE, U COOTBETCTBHE

0o0pa3oBaTeIbHOMY CTAHJAPTY OMNPENCIWIN THIATENbHBIA OTOOp COAEp)KaHHs Kypca XHMUH,
I103BOJISIOILIETO!
® COXpaHHWTH JOCTAaTOYHO MEIOCTHBIM M CHUCTEMHBIH KypC XWMHUH, KOTOPBIA (HOPMHPOBAJICS Ha

MPOTSKEHUH JIECITKOB JIET KAK B COBETCKOM, TaK U B POCCUUCKOM IIKOJIE;
e 0CBOOOAMTH KypC OT M3JIMIIHE TEOPETU3MPOBAHHOTO W CIIOKHOTO Marepuaia, sl OTpadOTKU

KOTOpOTO TpeOyeTcsi HeMajio BpeMEHH;

® MAaKCHUMaJbHO COKpaTUTh Ty OIMUCATENbHYIO 4YacTb B COJCP)KAaHUM Y4e€OHOM JUCLMILIUHBL,
KOTOpasi M03BOJIIET 00eCeUnTh NPOPUIbHBIN YPOBEHb 00yUEeHHUsI IPEIMETY;

e BKJIIOYUTh B KypC MaTepuaj, CBSI3aHHBIM C IOBCEIHEBHON >XM3HBIO 4YelloBeKa, C Oymaymiei
podeccuOHaNbHOMN AEATEIbHOCThIO BBIITYCKHUKA, HAPSAMYIO HE CBSI3aHHOM ¢ XUMHEH.

MeTo10710THYeCKO OCHOBOM MOCTPOEHHUS YIEOHOTO CONIEp KaHMsl Kypca XUMHH IS CpeIHEen
IIKOJIBI 0a30BOTO YPOBHS SIBUJIACh MJIesi MHTETPMPOBAHHOr0 Kypca, HO HE €CTECTBO3HAHUSA, a
XUMHH.

CrpykTypa npeiaraeMoro Kypca pemiaeT e MpoOjaeMbl HHTErpallui B OOYYCHUH XWMUU:
nepBasi — BHYTPHUIPEIMeTHAasi HHTerpamusi, BTopas — MeKMpeaMeTHasl.

BrayTrpunpenMerHas mHTETpanusi OMpeneseT CICAYIONYI0 0u4epEAHOCTh U3yUEHHUs Pa3/Ie/ioB
XMMUHW. BHauaje W3ydyaeTcsl OpraHuyeckas XWMHs, a 3areM —  oOmas Xumus. Takoe
CTPYKTYpPHpPOBaHHE OOYCIIOBJIEHO TE€M, 4YTO OO0O0OIIEeHHE CcoAepKaHUs IpeAMeTa II03BOJIAET Ha
3aBepuIarolieM dTarne copMUPOBaTh Y BHITYCKHUKOB CPEAHEH IIKOJIBI MPEICTABICHUE O XUMHH KaK
0 IICJIOCTHOM HayKe, MOKa3aThb €IWHCTBO €€ MOHATHH, 3aKOHOB W TEOPHUM, YHUBEPCAIBHOCTHh M
MPUMEHUMOCTb UX KaK JUIsl HEOPraHUYECKOU, TaK U JIJIsl OPraHNYEeCKON XUMHUU.

MexnpenMeTHasi UHTErpauMs IO3BOJISET, ONMUPAsACh HA 3HAHUS MO XUMHUU, OOBEAMHUTH
3HaHMS TO (¢usuke, Ouosoruu, reorpaduu, SKOJOTUM B €AWHOE TOHUMAaHHE MPUPOJIBI, T. €.
c(hopMHUpPOBATh IEIOCTHYIO €CTECTBEHHO-HAYYHYI0 KapTUHY OKPYXKAIOIIEero MHupa. ITO MO3BOJIUT
CTapIIEKJIACCHUKAM OCO3HaTh, 4TO 0€3 3HaHWM MO XMMHUU BOCHPHUATHE OKPYKAIOIIEro Mupa Oyner
HEMOJIHBIM M YHIepOHBIM, a JIIONW, HE IOJyYUBIIME TAaKUX 3HAHUH, MOTYT CTaTb HEOCO3HAHHO
OMAacHbIMHM, TaK KaK XHMMHMYECKH HErpamMoTHOe oOpallleHHe C BelIeCTBaMH, MaTepualaMu |
MpOLIECCaMU MPEJICTABISIET YTPO3y IS )KU3HU.

Kpome 3Tux nByX BeAylIMX MHTETPUPYIOIIMX UICH, B Kypce XMMHUH peaqu3yercs enié oaHa
unes — WAed uHmezpayuy XUMUYECKUX 3HAHUU ¢ 2YMAHUMAPHLIMU OUCYUNIUHAMU: WCTOPUEH,
JTUTEPaTypOr, MUPOBOM XyH0KECTBEHHON KYIBTYpO. DTO, B CBOIO O4Yepe/ib, MO3BOJISET CPEACTBAMU
y4eOHOro MmpeaMeTa MokKa3arh pojb XUMUU U B COLUAIBHON c(hepe YeI0BEUeCKO AeITeIbHOCTH, T. €.
MOJIHOCTBIO COOTBETCTBOBATH HIeIM 00pa30BaTeIbHOIO CTaHAAPTA.

OcobeHHocTH coaepaHus OOy4yeHHS XUMUU B cpeaHed (MOHOM) 1Koie OOyCIOBICHBI
cnenu(puKod XMMUU KaK HAyKd M TOCTaBIEHHBIMU IenssMd. OCHOBHBIMH MpoOieMaMu XUMHU
SIBIISIFOTCS. M3YYEHHME COCTaBa M CTPOEHUS BEIIECTB, 3aBUCUMOCTH HX CBOMCTB OT CTpPOECHUS,
MOJIy4YeHUE BEIIECTB C 3aJaHHBIMH CBOMCTBAMHM, HCCIEIOBAHHE 3aKOHOMEPHOCTEH XUMHUYECKHX
peakuuii U myTei ynpaBlIeHUs UMU B IIENIAX MOTYYEeHUS BEIIECTB, MarepraioB U sHepruu. [lostomy B
paboueii mporpaMMe Mo XMMHH HAIUIA OTPakKeHHUE OCHOBHBIE COJIepKaTeNIbHbIC TNHUH:

e «BemecTBo» — 3HaHMS O COCTaBE€ M CTPOCHUM BEUIECTB, UX (PU3MUECKMX M XHUMHUYECKHX
CBOMCTBAX, OMOJIOTMYECKOM JACHCTBUH;

o «XuMHUYECKasl peakius» — 3HaHUS 00 YCIOBHSIX, B KOTOPBIX TPOSIBISIOTCS XUMHUYECKUE
CBOICTBA BEIIECTB, CIIOCO0aX YIPaBICHUS XUMUYECKUMHU MTPOLIECCAMU;

e «llpuMeHeHHE BeHIECTB» — 3HAHUS W OMNBIT MPAKTUYECKON JAESITENIbHOCTH C BEIECTBaMH,

KOTOPBIC HanOoJIee YacTo NNPpUMCHATCA B IIOBCEIHEBHOM JKU3HH, MHUPOKO HCIIOJB3YHOTCA B
IMPOMBIIIJICHHOCTH, CCJIbCKOM XOSHI\/'ICTBG, Ha TpaHCIIOPTE;



e (SI3BIK XMMHM» — CHCTEMA BAXXHEHMIIMX MOHATUH XUMHUH W TEPMUHOB, B KOTOPBIX OHH
OTHUCBIBAIOTCSI, HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB, T. €. UX Ha3BaHUsA (B TOM YHUCIE U
TPUBUAIBHBIC), XUMUYECKUE (DOPMYIIBI I YpaBHEHUS, a TaK)Ke MpaBUiia mepeBoia nHGopMaIum ¢
€CTECTBEHHOTO sI3bIKa Ha S3bIK XUMUU U 00PaTHO.

Mecto npenmera B yueOHOM IJIaHe

®denepanbHbll TOCyIapCTBEHHBIH 00pa30BaTENIbHBIN CTaHAAPT IMpEelycMaTpUBAeT U3y4CHHE
Kypca XMMUU B CPEAHEHN IIKOJIE KaK COCTaBHOM 4acTU MPeAMETHOM oOnactu «EcTecTBeHHO-HayuHbIe
MIPEIMETBD».

B 6asucHoM yueOHOM IUTaHE CpefHEeW IIKOJIbI XMMHUS BKIOoueHa B pasaen «ConepikaHue,
dbopMupyemMoe ydacTHUKaMH 00pa3oBareabHOro mpoiieccay. OOydaromimecss MOTYT BBIOpaTh IS
W3YyYEHUsl WM UHTETPUPOBAHHBIA KypC €CTECTBO3HAHHUA, WIM XMMHUIO Kak Ha 0a30BOM, Tak U Ha
yri1yOn€HHOM ypOBHE.

PabGouast mporpamMma mo XuMuM ISl CpeaHEro oOmiero oOpa3oBaHUs Ha 0a30BOM ypOBHE
COCTaBJIeHa M3 pacy€Ta 4acoB, yKa3aHHBIX B Oa3MCHOM y4eOHOM IUIaHE 00111e00pa3oBaTeIbHBIX
opranu3anuii: 1 yac B Hezpemto (70 yacoB 3a /1Ba rojia 00y4eHus).

KoangecTBo acoB Knacc
10 kimacc 11 xiacc
B HEIEIIO 1 1
B TOJ 34 34

JInyHOCTHBIE, MeTaNlpeIMeTHbIE U MIPeIMeTHbIEe Pe3y/IbTaThl 0CBOEHHsI Kypca
JlesiTenbHOCTh yuuTensi B OOydeHHHM XUMHUHU B CpEeIHEH IIKoJie OJKHA ObITh HallpaBlieHa Ha
TOCTHXKEHUE 00YyYaIOUUMUCS CIEAYIOLUUX JIUYHOCHHBIX Pe3ybmamos:.
1) B HEHHOCTHO-OPHUEHTAIMOHHOU cepe — 0cos3HaHue POCCHICKON TPakIaHCKOW MICHTUYHOCTH,
MaTpUOTH3Ma, YyBCTBA TOPIOCTH 32 POCCUICKYIO XMMHUECKYIO HayKy;

2) B TpyHoBOil chepe — eomosnocmb K OCO3HAHHOMY BBIOOpY AaibHEilieii 00pa30oBaTeIbHOM
TPAEKTOPUH WU TPYAOBOH EATEIbHOCTH;
3) B mo3HaBaTEJbHOW (KOTHUTHBHOM, HMHTEIUICKTYalbHOW) cdepe — ymenue ynpaBisTh CBOECH

MIO3HABATEJILHON JIESATEIBHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K OOpa30BaHMIO, B TOM YHCIIE
caMo00pa30BaHMIO, HA MPOTHKEHUHM BCEH JKM3HU; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCHENTHON MPOo(eCCHOHANBHON 1 00IEeCTBEHHON IESTEIbHOCTH;

4) B chepe cOepexeHHs 3I0POBbS — HpuHsmue W pearu3ayus I1EHHOCTEH 3I0pPOBOIO H
Oe3omacHOro 00pasa JKU3HH, Henpusmue BPEIHBIX PUBBIYEK (KypeHUs, YIIOTPEOICHHS aIKOTOIs
Y HapKOTUKOB) HA OCHOBE 3HAHWH O TOKCHYECKOM U HAPKOTUYECKOM JICHCTBHHU BEIIECTB;
Memanpeomemnuvimu pe3ynvmamamu 0CBOCHUS BBITYCKHUKAMH CPEIHEW IIKOJIBI Kypca XHMUHU

SIBJISIFOTCSI:

1) ucnonv3oeanue yMeHHMH W HABBIKOB pA3JIMYHBIX BHAOB MO3HABATEIBHOH JESATENBLHOCTH,
npumeneHue OCHOBHBIX METO/IOB MO3HaHUA (CHUCTEMHO-MH(DOPMAIIMOHHBIN aHanu3, HaOIOIEeHHE,
U3MEpeHue, MPOBEJCHHE SKCIEPUMEHTa, MOJEIMPOBAHHUE, MCCIEA0BATENIbCKas AEATEIbHOCTD)
JUIsL U3y4EHUS PA3IMYHBIX CTOPOH OKpYXaroliel AedCTBUTEIbHOCTH;

2) @1adenue OCHOBHBIMH HHTEIUICKTYaTbHBIMH OMEpalsMu ((pOpMyIHpOBKAa THUIIOTE3, aHAIU3 U
CHHTE3, CPaBHEHHE U CUCTeMaTu3alus, 0000IIeHNe U KOHKPETU3alMs, BbISBICHUE MPUYUHHO-
CIICZICTBCHHBIX CBS3€H U MOUCK aHAJIOTOB);

3) nosnanue 0OBEKTOB OKPYKAIOILIETO MUPA OT OOLIEro Yepe3 0COOCHHOE K STMHUYHOMY)

4) ymeHue BBIIBUTATh UJICU U OIIPEACIATH CPEICTBA, HEOOXOAUMBIE LTS UX Peallu3alliu;

5) ymeHnue ompenensTh LENM W 33Ja4d JEATEILHOCTH, BBIOMPATh CPENCTBA pealii3aldy LENd U
MIPUMEHATH UX Ha NPAKTHUKE;
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6) ucnonvzoeanue Pa3INYHBIX UCTOYHHKOB JUIS TTOJMYYCHHSI XUMHUUECKON WH(POPMAIMU, TOHUMAHUE
3aBHCUMOCTHU COJIEPKaHUA U (POPMBI IPEACTaBICHUS WHPOPMALMHU OT LielIed KOMMYHUKAIIUH U
azpecara;

7) yMmeHue TIPOJYKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOW ACATEIBHOCTH,
YUUTBIBATh MMO3UIMH APYTUX YIACTHUKOB ACATEIBHOCTH, 3PPEKTUBHO pa3peniaTb KOHPIUKTHI;

8) eomoenocmvy M CHOCOOHOCTH K  CaAMOCTOSTENBbHOW  WH(OPMAIMOHHO-TI03HABATEIBHOM
JeATeIbHOCTH, BKJIIOYAs YMEHHE OPHEHTHPOBATHCS B PA3IMUYHBIX HMCTOYHHKAX WH(GOpPMAIIWH,
KPUTHYECKH OILIEHUBATH W HMHTEPIPETUPOBATh HHMOPMAIHIO, TOJIYYaeMYI0 M3 Pa3IMYHBIX
MCTOYHHUKOB;

9) ymeHue UCTIONB30BaTh CPEACTBA WHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH (manee
— HWKT) B pemeHMH KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX M OpraHW3allMOHHBIX 3a7a4 C
coOmoaecHrEM TpeboBaHUt SPrOHOMUKH, TEXHUKH 0E€30MIaCcHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX U ITHUYECKUX HOPM, HOPM UHGOPMAIIMOHHOM 0€301MacHOCTH;

10) 6radenue S3bIKOBBIMH CPEICTBAMH, B TOM YHCJIC M S3BIKOM XUMHH — YMEHHE SICHO, JIOTHYHO H
TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS, HCIIOJIB30BaTh aJCKBATHBIC S3BIKOBBIE CPEJCTBA, B TOM
YlClie ¥ CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (POPMYIIbl U YPaBHEHHUS).

Ilpeomemnvimu pe3ynvmamamu M3y9eHUs XMMHHA Ha 0a30BOM ypOBHE Ha CTYNEHH CPETHETO
0011ero 00pa3oBaHUS SIBISIOTCS:

|. B mo3HaBarenpHOI chepe
1. 3uanue (nonumarnue) N3y4eHHBIX MOHITHHN, 3aKOHOB U TEOPHUH;

2. yMeHue OIMUCHIBATH JEMOHCTPAIIMOHHBIE W CAMOCTOSITEJIHHO TPOBEAEHHBIC AKCIIEPHMEHTHI,
UCIOJIB3YA U1 TOTO €CTECTBEHHBIN (PYCCKHM, POAHOMN) SI3bIK U SI3BIK XUMUHU;

3.  ymeHue KIacCU(PUUMUPOBATh XMMHUYECKHE SJIEMEHTBI, MIPOCTBHIE M CIIOXKHBIE BELIECTBA, B TOM
YHCJIe U OPraHUYECKHUE COCIMHEHUS, XUMUUECKUE PEaKIMH 110 pa3HbIM OCHOBaHMSM;

4.  ymenue XapaKTepU30BaTb M3yUCHHBIC KJIACCHI HEOPraHMYECKUX M OPraHUYECKUX COCTUHEHUH,
XUMUYECKHE PEAKIINH;

5. 2omoséHocmb TPOBOJAUTH XUMHUYECKHH HKCIIEPUMEHT, HAOMIOIaTh 3a €ro IMpOTEKaHUEM,
(GUKCUPOBATh PE3YIBTATHl CAMOCTOSATENIIBHOIO M JIEMOHCTPUPYEMOIO S3KCIEpUMEHTa U JenaThb
BBIBO/IbI;

6. ymenue  (HopMyIMpOBaTH  XMMHMYECKHME  3aKOHOMEPHOCTH, IPOrHO3MPOBAaTh  CBOMCTBA
HEU3Y4YEHHBIX BEILECTB M0 aHAJOI'MH CO CBOWCTBAMU U3y4YEHHBIX;

7. nouck WCTOYHUKOB XUMHUYECKOW HH(pOpMaLUH, INOJydeHHEe HeoOxonumon uHdopmanuu, eé
aHaJIM3, U3rOTOBJICHUE XUMUYECKOTO HH(POPMALMOHHOTO POIYKTa U €r0 Mpe3eHTalus;

8. 6nadenue  00s3aTeNbHBIMM  CHPAaBOYHBIMM  Marepuaiamu: Ilepumoamueckoil — cucremoit
xuMudeckux s1eMenToB [, 1I. MenneneeBa, Tabnuiuell paCTBOPUMOCTH, MEKTPOXUMHUUECKUM PSJIOM
HalpsHKEHUN METaJIoB, PSIOM EKTPOOTPHULIATEIbHOCTH — JJIsl XapaKTePUCTUKU CTPOEHUS, COCTaBa
U CBOMCTB aTOMOB XHMMHYECKHMX 31eMeHTOB |—IV mepuogoB um oOpa3oBaHHBIX MMHU MPOCTHIX U
CJIO’KHBIX BELIECTB;

9. ycmamnosenenue 3aBUCUMOCTH CBOMCTB M NPUMEHEHMsI BaXKHEUIIMX OPraHUYECKUX COEIUHEHUH

OT MX XUMHYECKOIO CTPOCHHUs, B TOM YHCIE€ M OOYCIOBJIEHHBIX XapaKTepOM 3TOIO CTPOCHMS

(mpenesbHBIM WIN HEeNpeesIbHbIM) U HaTuYueM (pyHKIHMOHATIBHBIX IPYII;

10. moodenuposanue MoIIEKyll HEOPraHUUYECKUX U OPTaHUYECKUX BEIIECTB;

11. nonumanue XUMHUYECKOM KapTUHBI MHUpPAa KaK HEOTHEMJIEMOM YacTH ILEJIOCTHOM HaydHOMH

KapTUHBI MUPA;

. B IIEHHOCTHO-OPUEHTALIMOHHON cdepe — ananuz U oyeHnka TOCIEACTBUN Ui OKpYXKarolien
cpenbl OBITOBOM M MPOM3BOJCTBEHHOMN JIEATENILHOCTU YEIOBEKa, CBA3aHHOW C MPOU3BOJICTBOM
U TIepepaboTKON XMMHUYECKUX POIYKTOB;

M. B TPYIOBOH cepe — nposedenue XUMHUUECKOTO IKCIIEPUMEHTA; pa3eumue HaBbIKOB yueOHO,
MPOEKTHO-UCCIEIOBATEIbCKOH U TBOPYECKOM  JEATENILHOCTH  NPU  BBINOJHEHHH
WHAMBUYaJIbHOTO IPOEKTA 10 XUMUU;

IV. B cdepe 3mopoBoro obpaza XHU3HU — coOn00eHue TPaBUI 0€30MacHOr0 OOpalieHHus ¢
BElleCTBaMU, MaTepHallaMH; OKa3aHUE MEePBOM MOMOIIY NPU OTPABICHUSAX, 0KOTAX U TPABMax,
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MOJyYeHHBIX B pE3yJbTaTe HApYyLUICHUS NpPaBWI TEXHUKH O€30MacHOCTH MpH padoTre ¢
BEIIIECTBAMU U J1a00PAaTOPHBIM 000PYIOBaHUEM.

Conepxanne kypca 10—11 kiiaccoB Ba3oBblii ypoBeHb

ConepxaHne Kypca XapaKTepU3yeTcsl IEIOCTHOCThIO U CHCTEMHOCTBIO Y4€OHOTO TpenMeTa,
Ha 0CBOEHHE KOTOPOTO OTBEJCHO JKECTKO JIMMUTHPOBAHHOE y4eOHOE BPEMs.

Kypc nenutcs Ha naBe paBHblE MO OTBEIEHHOMY HAa HUX M3y4EHHUE BpPEMEHH 4YacTHU:
OpPraHMYECKY XUMHUIO U OOLIYI0 XUMHUIO.

CTpyKTypupOBaHHE Kypca OpPraHMYeCKOM XMMUU OIpeneseTcs UAeed pa3BUTHS ydalllUXCs
HENPOMIBLHBIX KIACCOB CpeAcTBaMH ydeOHoro mpeamera. C Ienbl0 YCHJICHHS POJH JEIyKIUU B
00y4eHMH XMMHUH BHadaje JaroTCsl KpaTKue TEOPETUUECKUE CBEJCHHS O CTPOCHMH, Kilaccu(UKaluu,
HOMEHKJIaType OPTaHUYECKUX BEIIECTB, 00 OCOOCHHOCTAX peakui ¢ UX y4aCTHUEM.

CdopmupoBaHHbIE TakuM O0Opa30M TEOPETUUYECKHE 3HAHHUS 3aTeéM pa3BHBAIOTCA Ha
(baKTOJIOTUYECKOM MaTepuayie MpPH PAaCCMOTPEHUM KJIACCOB OpPraHMYECKHUX coequHeHuil. B cBoro
ouepeqb, TAaKOM MOJAXOJ IMO3BOJIAET M INIyOXKe M3Yy4UThb OCOOEHHOCTH CTPOEHUS M CBOMCTB
OpraHMYECKUX BEUIECTB pa3HbIX KIAaccoB. Tak, OCHOBHbIE TOJOXKEHHUS TEOPUH XUMHYECKOTO
CTPOCHMS OpraHvdeckux coeauHeHud A. M. DbyrmnepoBa 3akperuisitorcs IIpu  HU3YYEHUU
YIJIEBOAOPOAOB (AJKAHOB, AJKEHOB, TUEHOB, AJIKHMHOB, apeHOB) M HUX MPUPOAHBIX HCTOYHHKOB
(mpupoaHoro rasza, He)TH U KaMEHHOTO YIVIS), KUCIOPOACOAEPKAIIUX OPraHMYECKUX COEAUHEHUN
(ciupTOB, (eHosa, anbAerua0B, KapOOHOBBIX KHUCIOT, CIOXKHBIX 3(HUPOB, KUPOB U YINIEBOJOB) U
a30TCO/ICPKAIIUX OPraHUYEeCKUX COENMHEHUN (aMHHOB, aMHUHOKHCIOT, OEIKOB M HYKIECHHOBBIX
KHCJIOT). 3aBepIIaeT Kypc OpraHMYecKkod XUMHM raBa «OpraHudeckas XMMHUS U OOILIECTBO», THe
oOyyJarolmuecss 3HaAKOMSITCS C TaKUMHM BaXXHBIMU B TPAKTUYECKOM M OHOJIOTHYECKOM OTHOIICHUU
BEIIECTBAMU U MaTepHallaMy, Kak IJIaCTMAacChl U BOJIOKHA, ()epMEHTHI, BUTAMHUHBI, TOPMOHBI U
JIEKapCcTBa, a TAKXKe C JOCTUKEHHUSIMH OMOTEXHOJIOTHH.

CrnenoBarenbHO, OCHOBHBIM KpuUTepueM oTOopa (akTHUYECKOTo Marepuaia Kypca
OpraHMYECKOM XUMUU SABIISETCS UJEs pealln3aly MPaKTUKO-OPUEHTHPOBAHHOTO 3HAUEHUSI 0OBEKTOB
OpraHUYECKON XUMHH (COCAMHEHUI U peaKIuii).

WNnes o Benymend poyin TEOPETUYECKUX 3HAHUU B IPOLECCE IMO3HAHMUS MHUpPA BEIIECTB U
peakuuii cTania OCHOBOW W JJisi KOHCTPYHMpOBaHHUS Kypca oOmiet xumuu. Ha ocHoOBe equHbBIX
MOHATHM, 3aKOHOB U TEOPUM XUMUHU y CTapUIEKIACCHUKOB (POPMUPYETCS LEIOCTHOE MPEICTABICHHE
0 XMMMYECKOW HayKe, O XMMUYECKON KapTHUHE MHpa KaK COCTABHOW YacTH €IUHOW €CTECTBEHHO-
Hay4yHOU KapTUHBI MUpA.

B kypce oOmieli XxumMuu BHa4ajie ydalluecss 3HAKOMSTCS IMOCIETHUMHU IOCTIKCHHUSIMHU B
o0acTy U3y4eHHs aToMa, y3HAIOT O COBPEMEHHBIX METO/IaX MO3HAHUS CTPOCHUS aTOMa, YIIyOJIsIoT U
pacuIMpsOT 3HaHMS, NOJYYEHHbIE B Kypc€ OCHOBHOM LIKOJIbI, O CTPOEHMM aToMa U BellecTBa Ha
ocHoBe Ilepmommueckoro 3akoHa u Ilepuommueckoit cucrembl JI. M. MengeneeBa, o0 oO0mmx
CBOMCTBAaX KJIaCCOB OpPraHMYECKUX M HEOPraHWYECKUX COEIMHEHUN (KUCIOT, OCHOBAaHHIA,
aM(pOTEepPHBIX COCTUHEHHI) B CBETE€ TEOPUHU AIIEKTPOTUTUUECKOMN AUCCOIMAIIMH U IPOTOHHON TEOPHUHU.
Jlanee paccmarpuBaeTcst Kiaccu(uKalys XMMAYECKUX PEaKIuil B OpraHMYeCKOl U HeOpraHUYECKOM
XUMUHU. 3aBEpUIAET KypC 3HAKOMCTBO CTAPUICKJIACCHUKOB C MEPCIEKTUBAMU PA3BUTHUS XUMUYECKOMN
HAyKH U XMMHUYECKOTO MPOU3BOJICTBA, C MPOOIeMaMH OXpaHbl OKPYXKaroIel cpelbl OT XMMHUYECKOTO
3arps3HEHUS U MYTIMU UX PELICHUS.

Conepxanne xkypca. 10 knacc. bazoBblii ypoBeHb

Teopua cmpoenua opzanuueckux coeounenuni A. M. Bymnepoea. IlIpeomem
opzanuyeckou xumuu. Opeanuueckue eewjecmea: NpupooHvle, UCKYCCMEEHHble U
cunmemuyeckue. OcobeHHOCMU cOCMABA U CMPOEHUs OpP2aAHUYECKUX Beujecme.
Bumanuzm u e2o kpax. I[lousamue 06 yenesodopodax.

OcHOBHBIC  NOJIO)KEHMSI TEOPHM  XMMHM4YECKOro crpoenuss byrtieposa.
BanentHocts. CrpykrypHble (GOpMYITbl — TMOAHBIE M coKpauiéHHble. IIpoctsie
(omuMHapHBIe) M KpaTHbIE (IBOWHBIE W TpOiHbIE) CBs3u. M30Mepbl M n3OMepwHs.



B3aumHoe BIMsiHUE aTOMOB B MOJIEKYIIE.

Hemoncmpayuu. IlnaBnenue, oOyrmMBaHWE W TOPEHHE OPraHUYECKUX BEIIECTB.

Mopnenu (1mapocTep:kHeBble M OOBEMHBIE) MOJEKYI OpPraHUYECKUX COEIUHEHUMN

pa3HbIX Ki1accoB. OmpeaesneHre 3EeMEHTHOIO COCTaBa OPraHM4eCKUX COETMHEHU.

Jlabopamopnsie onvimot. VI3roToBIICHHE MOJEIIEH OPraHUYECKUX COCIUHEHUM.

YrieBogoponabl U UX NPUPOAHbIE HCTOYHUKHU

IIpeneabHble yriieBoaopoabl. Ankanbl. OnpeneneHue. [oMonoruueckuii psj alkaHoB U €ro o01as
dopmyma. CrpykTypHas u30MepHsi yrIepoaHod Imenu. Pamukanel. HomeHknarypa ajKkaHOB.
XUMHYECKHE CBOMCTBAa aJIkaHOB: TOPEHHUE, pEeakUuu 3aMelleHUs (TaJoreHUpOBaHUE), pPEeaKLUs
Pa3oKEHUsI METaHa, peaklMsl JeTUIpUPOBaHMSI dTaHa.

HenpeneabHnbie yriesoaopoabl. AnkeHnbl. OTuiieH. Omnpenenenre. [oMOI0OrH4eckuil paj alKeHOB.
Homenxuarypa. CTpykTypHas U MpOCTpaHCTBEHHAas (reoMeTpuueckasi) udomepus. [IpomebliienHoe
MOJIy4YeHHE AJKEHOB: KPEKMHI U JETUpUpOBaHUE alkaHOB. JlabopaTopHOE IMojlyueHUE STHIIEHA —
peakuus Jerujaparainuy 3TaHoja. Peakiuu mpucoeinHEeHus: THparanus, MIporaloreHHpOBaHuUE,
rajJloreHupoBanue, noaumepusanuu. Ilpasuno MapkoBHukoBa. Oxucienne ankeHoB. KauecTBeHHbIE
peakluy Ha HeTpeaeabHbIE YITIEBOIOPOIBI.

Aaxaauennl. Kayuykm. Onpenenenue. Homenkmarypa. ComnpsbkéHHble aueHbl. byramguen-1,3,
m3onped. Peaknus Jlebenea. Peakuuum npucoenuHeHus: ankaaveHoB. Kaydyku: HaTypalbHBIH,
cuHTeTH4Yeckue (OyraaueHoBBIN, H30TPeHOBBIN). Bynkanuzanuus kayuyka. Pesuna. D00HHUT.
Auaxkunbl. Onpenenenne. Homenkmarypa. IlonydeHne M nprMeHeHHME aneTWIeHA. XHMHYECKUE
CBOMCTBa  aleTujieHa:  TOpEHHEe,  peakUuu  IPHUCOEAUHEHUS: THJIpOraJIOr€HUPOBAHUE,
rajJloreHupoBanue, ruaparanus (peakuus Kydeposa). Bunniaxinopua, noJTuBUHUIXIOPHI.

Apenbl. Onpenenenue. beH3on: ero crpoeHue, HEKOTOPhIE (PU3UUECKHE U XUMHUYECKHE CBOWCTBA
(ropeHue, peaklMM 3aMeIleHHs — TaJOTeHHPOBaHUE, HUTPOBAHHE), MOJYyYCHHE U MPUMEHEHHE.
DKCTpaKIus.

Ipupoanbiii ra3. CocrtaB npupoaHoro rasza. Ero HaxoxaeHue B mnpupone. lIpemmymiectsa
MPUPOJIHOTO Ta3a KaK TOIUIMBA. XUMHUYEcKas mepepadoTka MPUPOHOIO ra3a: KOHBEPCHs, MUPOIH3.
CuHTEe3-Ta3 U ero UCIoJIb30BaHUE.

HedTb u cniocodnl eé nepepadorku. [lonmyTHbIil HedTSIHOM Ta3, ero coctaB U GpaKIUd — Ta30BBIHA
OeH3uH, nponaH-OyraHoBas, cyxoil ra3. Hedts, e€ cocraB u mepepaboTka — IEpPEroHKa, KPEKHHT,
pudopmunr. Hedrenpoaykrel. OKTaHOBOE YHCIIO; OCH3HWH.

KamenHnblii yroji» u ero mepepadorka. lckomaembplii yrojb: aHTpaIlUT, KaMEHHBIN, OypbIi.
KokcoBanne kamenHoro ymisd. KokcoBblii ra3z, aMMuadHas BOJIa, KaMEHHOYIOJbHAas CMOJa, KOKC.
[Ma3udukanus 1 KaTaIUTHYECKOE THAPUPOBAHNE KAMEHHOTO YIJISL.

Jlemoncmpayuu. I'openue Merana, 3TaHa, auerwieHa. OTHOIIEHUE METAaHA, 3TUJICHA, ALICTHIIEHA U
OeH3ola K pacTBOpaM IiepMaHTraHara Kaiusg U OpomHod Boje. [lomyueHue sTuneHa peakuuen
JeTUpaTaluy ATaHOJNA U aleTWIeHa TUAPOIU30M KapOuaa kanplus. PasnoskeHue kaydyka HpH
HarpeBaHUM, WCIBITAaHUE MPOAYKTOB pa3NOKEHUS Ha HENpPeAeNbHOCTh, Koiulekiuu «Hedts u
HedrenpoaykTh», «KaMeHHBIH yroyib U IPOAYKTHI €ro nepepadbotTkm», «Kayaykny.

Jlabopamopnuie onwvimpi. OOHapyKeHHE TPOAYKTOB TOpeHUsi cBeud. llccrnemoBaHUE CBOMCTB

Kay4yKOB.
Kucaopon- u azorcoaepxaniye opraHniecKue coeIMHECHUS
Opnoaromubie  cnuptbl.  Onpenenenue.  DyHKUMOHAiAbHAs  TUAPOKCWIBHAsA  TpyMa.

T'omonoruueckuil psa npeaenbHbIX OAHOATOMHBIX CIUPTOB. M3oMepHst mosoxkeHus: GyHKIIMOHAIBHOM
rpynnsl. BomoponHas cBsa3b. XMMHUYECKHE CBOMCTBA CHMPTOB. AnblaeruaHas rpymma. Peaxuus
sTepuduKanuy, cioxHble 3¢upbl. Ilpumenenue crnuproB. J[eCTBHE METHIIOBOIO M 3THIIOBOIO
CIIMPTOB HAa OPraHU3M Y€JIOBEKA.

MHuoroaromubie cnupthl. OnpeneneHue. JTUIEHIIUKONb. [unepun. Ilonyyenne u xumundeckue
CBOWCTBa MHOTOAQTOMHBIX CIIUPTOB. KauecTBeHHast peakiys Ha MHOTOATOMHBIE CITUPTHL. AHTU(DPU3.
®enon. CrpoeHue, MONydyeHHE, CBOMCTBa M NpuUMeHeHHe (QeHona. KauecTBeHHblE peakluu Ha
¢denon. BzaumHoe BiIMsHUE aTOMOB B MOJIeKyJe (peHoa.
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Aasbpaeruanl. Onpenenenue. PopManbaerua U aueTanblerua. XUMHUUECKUE CBOMCTBA allbJETUJIOB.
KauecTBeHHbIE peakiuu Ha anpieruabl. Peaknum mnonukongeHcauuu. KapOoHwnbpHas rpymnma.
Kerons! Ha npumepe areToHa.

Kap6onoBbie kucaoThl. [IpenenbHbie 0HOOCHOBHBIC KapOOHOBBIC KUCIIOTBI, UX TOMOJIOTHYECKUIT
psaa. llomyueHwne W TpUMEHEHHWE. XUMHUYECKHME CBOMCTBa KapOOHOBBIX KHCIOT. Peakius
TepU(UKALINN.

Caoxubie 3¢pupbl. Kupbl. Peaknus stepudukanuu. Crnoxnble 3¢upbl. XXupel, uX coctaB u
ruAponn3 (KUCIOTHBIN U 1meouHoi). Mbuta. [unpupoBaHue >kupos.

YraeBoabl. YrieBoasl. MoHocaxapuabl. [7roko3a kak anpaerugaocnupt. Copout. MoJIOUHOKHUCIIOE |
ciuproBoe Opokenue. @orocuntes. Jucaxapuapl. Caxapo3sa. [lomucaxapupl: kpaxmal, IeJIII03a.
AMHUHBI. AMuHOrpynmna. AMUHBI NpeieiabHble U apomarudeckue. AHunuH. [lonmyueHue amMHHOB.
Peakuus 3ununa. XuMuyeckue CBOMCTBA U MPUMEHEHUE aMHHOB.

AMHHOKHCI0THI. Beakn. AMUHOKHUCIOTH Kak aMm(OTepHble OpraHnyeckue coequHeHus. [nmuuH.
Peakuust nmonuxonneHcanuu. Ilentuanas cBssb. [lepBuuHas, BTOpUYHAs, TPETUYHAsl CTPYKTYpPHI
OenkoB. KauectBennsle peakuuu Ha Oenku. [waponus. Jlenarypauus. buonoruueckue QyHkuun
O€IKOB B OpraHu3Me.

Hemoncmpayuu. Oxucnenue cnupra B anpaerua. KadecTBeHHas peakuuss Ha MHOTOATOMHBIE
cnupTel. PacTBopuMOCTh (eHONa B BOJEe MNpU OOBIYHONW TemmepaType M TIpU HarpeBaHHH.
KauectBennnie peakimu Ha (enon. KadecTBeHHBIE peaknuM Ha ampJeruabl. B3anmopeicTBue
noko3bl ¢ ruapokeuaoM Memu(ll) kak ampaermpocnupra. KadecTBeHHas peakius Ha Kpaxmal.
[IBeTHbIE peakuuy OETKOB.

Jlabopamopnvie onvimpi. CpaBHEHHE CKOPOCTH HCIIApEHUs BOJAbI M 3TaHOJa. PacTBOpMMOCTH
IMIIEpUHA B BOJIE. XMMHYECKHE CBOMCTBA YKCYCHOM KHUCIOTHI. OmpeneneHue HenpeneabHOCTH
PacTUTEIBHOTO Macia.

Ilpakmuueckas paboma. Unentudukamnus OpraHUIeCKUX COCTUHCHUIA.

Opranuyeckasi XumMusi 4 001IECTBO

Buorexnonorus. Ilepuoapt e€ pa3Butus. Tpu HampaBieHuss OMOTEXHOJOTHUU: TeHHasl (WM
reHeTUYecKasl)) WMHXXEHEepus; KIETOYHas WHXKeHepus; Ouosioruueckas HWHXKEHepus. |eHeTHuecKku
MonupuuupoBanueie  opranusmMbl  (I'MO) u  TpaHcrenHas npoaykuusa. KionuposaHue.
NmMob6unuzoBanHble (PEPMEHTHI U UX IPUMEHEHHUE.

IMomumepsl. Knaccudukarus nomumepoB. VcKyccTBEHHbIE MOJUMEPHI: IEIUTYIOWA, alleTaTHbIN
mIENK, BUCKO3a, 1e/uiodaH.

Cunrernueckue mnoauMepbl. CrnocoObl  MONy4yeHHS  TMOJUMEPOB:  MOJUMEpH3AlUs U
MTOJIMKOHJICHCALUS. CuHTeTHn4ecKue Kay4yKH. [InacTmaccsr: MOJIACTUPOI, TedioH,
MONMUBUHUIXJIOpUI. CUHTETHUYECKHE BOJIOKHA: KallpOH, HAIJIOH, KEBJIAp, JABCAH.

Jlemoncmpayuu. Koniekuuu miacTMacc, CHHTETUUYECKUX BOJIOKOH M M3/ENUi 13 HUX. Pa3noxeHue
MepoKCHIa BOJOPOa ¢ TOMOIIbIO KaTana3bl MPUPOIHBIX 0OBEKTOB.

Jlabopamopnuie onvtmal. 3HAKOMCTBO C 00pa3IaMy IJIACTMACC, BOJIOKOH M KaydyKOB.
Ilpakmuueckas paboma. PacriozHaBaHME IJIACTMACC U BOJIOKOH.

Coaep:xkanue kypca. 11 knacc. ba3oBblii ypoBeHb
CrpoeHue BelecTB
OcHoBHbBIEe cBeleHHsI 0 cTpoeHuM aroma. CTpoeHHWe aroMa: SApO M DIEKTPOHHAs O0O0O0JOYKa.
N3oTonbsl. Xumuyeckuii anemMeHT. boiblion aipoOHHBIN KOJUIakIep. YPOBHU CTPOEHHUS BELIECTBA.
Ilepuonuyeckasi cucrema xumuuyeckux iemeHToB /. W. MenaeseeBa B cBere y4YeHUs O
crpoeHuMu artoMa. QDuU3NUYECKUIl CMBICI HOMEPOB: 3JEMEHTa, Nepuoja, rpynnbl. BaeHTHble
ANEKTPOHBI. DIEKTPOHHAsI KOH(UTYpalusi aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB
B MEPUO/AX U TPYMIAaX. DNEKTPOHHBIE CEMENCTBA XUMHUUYECKUX IIEMEHTOB.
®uiocodexue ocHOBbI 001HOCTH Ilepnoguyeckoro 3aKkoHa U TEOPHH XMMHYECKOr0 CTPOCHMSA.
[Ipennoceinku oTkpeiTHs [lepuoanueckoro 3akoHa M TEOPUM XUMUYECKOTO CTpoeHus. Poib
JUYHOCTHU B UCTOPUU XUMHUH. POJIb MIPAKTUKY B CTAHOBJIEHUU U PA3BUTUN XUMUYECKON TEOPUH.
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Honnasi xummuyeckasi CBfi3b M HOHHbIEe KpHCTAUIMYecKHe peméTku. KaTHOHBI Kak IPOIYKT
BOCCTAHOBJICHUSI AaTOMOB METAJJIOB. AHMOHBI KaK IIPOAYKT OKHUCJIEHHsI aTOMOB HeMeTauioB. MloHHast
XUMUYECKas CBSI3b U HOHHAS KpUCTAJUTMYecKas perérka. oHbl mMpoCThie U CIIOKHBIE.

KoBasienTHasi XxumMuveckasi CBfi3b. ATOMHbIE M MOJIEKYJSIPHbIE KPUCTALUINYECKHEe PEelIéTKH.
KoBasieHTHast HemouyispHas U MOJSIpHAs CBSI3U. DJIEKTPOOTPHULIATENIbHOCTh. KpaTHOCTh KOBajeHTHOM
cBsi3n. OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3MBI O00pa30BaHMS KOBAJCHTHBIX CBS3CH.
[TonsipHOCTh CBS3M W TOJSIPHOCTH MOJIEKY/Ibl. MOJEKYISIpHbIE U aTOMHBIE KPUCTAUIMYECKHE
pELIETKY.

Mertanaundeckas cBsi3b. MeTainyeckue KpucTauindeckue peméTku. Meramueckas XuMudeckas
CBSI3b. MOH-aTOMBI U JJIEKTPOHHBIN ra3. duU3nyecKkue CBOWCTBA METAJUIOB M MX NPUMEHEHHE Ha
OCHOBE 3THX CBOMCTB. CryiaBbl YEPHBIE U LIBETHHIE.

Bonopoanasi xumMuueckass cBsi3b. BojopojgHas XMMHYECKash CBs3b: MEXKMOJICKYIsIpHAs U
BHYTPUMOJIEKY/IsIpHAast. 3HaU€HHE BOJOPOJHOM CBSI3U B MIPUPOJIE U KU3ZHU YeJIOBEKa.

Moaumepsl. ITlomumepsl, uX mOMydYEHHE: peEaKUUU TMOJMMEpPU3ALMKU U  IOJIMKOHJIECHCAINH.
[Inactmaccel. BomokHa. Heoprannueckue noammepst

MucnepcHble cucrembl. JlucnepcHele cucTeMbl: aucnepcHas (asa M JUCHEPCHOHHAs Cpena.
Knaccudukamus IucnepcHbIX CHCTEM IO arperarHoMy COCTOSHUIO M IO pa3Mepy 4YacTull ¢asbl.
I'pyOonucriepcHbIE CHCTEMBI: SMYIIbCUHU, CYCIIEH3UH, a3p030ai. TOHKOIMCIIEPCHBIE CUCTEMBI: 30JIU U
resid. CUHEPE3UC U KOATYIISLHS.

Hemoncmpayuu. Pazmuunsie dopmbl [leprogmdeckoit cucteMbl xuMuueckux smementoB JI. .
MennieneeBa. Mojenb KpucTasindeckon peméTku xjaopuaa Harpus. OOpasiisl MUHEPAIOB C HOHHOM
KPUCTAJNTNYECKON PEeIIETKOM: KaNblUTa, FrajluTa, MOJIEIH KPUCTAIIIMYECKUX PEIIETOK «CYXOTO JIbAa»
(wnmm mona), anmasa, rpadura (WiH kBapua). Mojaens MoJsipHOTO 00bEéMa Taza. OOpa3ibl pa3InyHbIX
JIMCIIEPCHBIX CUCTEM: AMYJIbCUM, CYCIIEH3UM, a3po30el, resneit u 3oieil. Koarymsauus. Cunepesuc.
Jlabopamopuvie onvimbi. MoOAECIUPOBAHME  METAUIMYECKOM  KPUCTAUIMYECKOM  PEHIETKH.
Henaryparust  Oenka. [lomyueHue »SMyIbCHU pacTUTENbHOTO Macia. llomydeHue cycneH3un
«U3BECTKOBOTO MOJoKa». IlomydeHne KolmouIHOro pacTBopa KypuHOTo Oelka U HCCIeOBaHHE €ro
CBOMCTB C MTOMOIIIBIO JIA3EPHOUN YKA3KH.

XuMHUYeCKHe peakmumn

Knaccnpukamusi xuMudeckux peaknuii. Peaknum 0e3 M3MEHEHHMS COCTaBa  BEIICCTB:
aloTponu3anuu U uzoMepusanuu. [Ipuunnel annorponuu. Knaccuduxanusi peakuuii mo yuciy u
COCTaBy pEareHToB U MPOIYKTOB U 1O TeruioBoMy 3 dekry. Tepmoxumuieckue ypaBHEHHs peaKIIUid.
Cxopocth XuMnuyeckux peakuuii. CKOpOCTh XUMUYECKON peakuuu U (HakTopbl €€ 3aBUCUMOCTH:
MpUpPOJAa PEArupyrolnX BEIIECTB, MIONIAJAb UX CONPUKOCHOBEHUS, TEMIEPATypa, KOHLEHTPALUs U
Hanuuue karanu3atopa. Karanus. ®epmentsl. MTHrHOUTOPEI.

Xumuyeckoe paBHoBecMe U cmocodbl ero cmemenus. OOparumble peakiuu. OOmas
XapaKTepUCTUKA PEaKIMU CUHTE3a aMMHaKa M YCJIOBHS CMEIIEHUsI PABHOBECUS MPOU3BOJICTBEHHOTO
Ipo1iecca BIpaso.

I'maposms. ['uaponus HeoOpaTuMblii 1 0OpaTtumbiid. Tpu ciydas rugponusa coneit. Pons ruaponusa B
oOMeHe BemiecTB. Ponb THiponn3a B 3HEPreTHIECKOM OOMEHE.
OxkHCIMTEIbHO-BOCCTAHOBUTEIbHBIE  peakuuu. CreneHb  okucineHus.  OkuciauTens U
BoccTaHOBUTENb. OKUCIIEHNE U BOCCTAHOBJICHHE. DIIEKTPOHHBIN OaaHc.

JIEKTPOJIM3  paciiiaBoB  H  pacTtBopoB. IIpakTnuyeckoe mNpUMEHEHHE JJIEKTPOJIM3A.
lNanbBanomacTuka. ['aneBaHocrerus. Pagunupoanue.

Jlemoncmpayuu. IK30- U SJHIOTEPMUYECKHUE peakuu. TemnoBbie IBIEHUS TP PACTBOPEHUHU CEPHOM
KHCIIOTBI M aMMHUAYHOM CEIUTPhl. 3aBUCHUMOCTb CKOPOCTHM PEAKIMH OT MPUPOIbl BEIIECTB Ha
MpuMepe B3aUMOJCHCTBUS PACTBOPOB  PA3IMUHBIX KHUCJIOT OJIMHAKOBOM KOHIIGHTPAllUU C
OJIMHAKOBBIMHU KYCOUYKaMU (TpaHyJaMH) IMHKA U OJUHAKOBBIX KYCOYKOB Pa3HBIX METAJIOB (MarHus,
[MHKa, jKeJie3a) C pacTBOPOM COJISTHOM KHCIOTHL. B3ammojeiicTBHe pacTBOPOB CEPHOM KHCIOTHI C
pacTBopamMu THOCYIb(ara HATPHUs PA3IMYHON KOHIIEHTPAIMM U TeMIeparypbl. Mojens KUIISIIEro
ciosi. Pa3noxeHune mnepokcuaa BOJOPOAA C TMOMOIIBI0 HEOPraHMYECKUX KaTalu3aTtopoB (cosei
xKelesza, MoJIUa Kamusl) ¥ MPUPOJHBIX 0OBEKTOB, COJEpkKAIIUX Karana3y (Chlpoe Msico, KapTodens).
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[Ipocreiimme OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKLUU: B3aMMOJECHCTBHE LUHKA C COJIIHOM
KUCIOTOH 1 kene3a ¢ cynbdarom meau(ll). Moaens snexrponnzépa. Moaens 31eKTpOoIn3HON BaHHbI
JUTSI TIOJTYYEHUST aJTFOMUHUSL.

Jlabopamopnuie onvimwl. llpoBeneHue peakuumid, MAyIIMX 1O KOHIA, MO IHpaBuiy beproiuie.
Pasnoxxenue mnepokcuaa BOJOpOJa C MOMOIIbIO AUOKcHMIa MapraHia. CMmelleHue paBHOBECUS B
cucreme Fe** + 3CNS « Fe(CNS)s. McneiTanme WHIMKATOpaMH CpPeIbl PAcTBOPOB COINEi
pa3nuyHBIX THMOB. B3ammMoneiictBue pactBopa cyiabgara memu(Il) ¢ sxeme3oM W THAPOKCHAOM
HaTpusl.

Ilpakmuueckaa paboma. Penenmne >KCIEpUMEHTANBHBIX 33]1a4 110 TeME « X UMHYECKash PEaKIus.
BemecrBa u ux cBoiicTBa

Meranabl. OOmue ¢usnueckue cpoiicTBa MeTamnoB. Kiaccupukanuss MeTaljoB B TEXHUKE U
xumud. OOIMe XUMHYECKHE CBOWCTBA METAUIOB. YCIOBUS B3aMMOJCHCTBUS METAIJIOB C
pacTBOpaMu KUCIOT U cosiel. MeTamnorepMusi.

Hemertasuibl. Baaropoansie rassl. Hemerannel kak okucnurend. Hemeramibl kKak BOCCTaHOBUTEIIH.
Psin snexrpoorpunaressHoCcTH. MIHEpTHBIE Mith O1aropoIHbIE Tas3bl.

Kuciaorsl Heoprannyeckue u opranuveckue. KucioTsl ¢ TOUKH 3peHUsT aTOMHO-MOJIEKYISIPHOTO
yaeHusi. KHCIIOTBI C TOYKH 3pEHHs] TEOPUU IEKTPOTUTHUYECCKOM auccoranu. KuciaoTel ¢ ToUkH
3peHus MPOTOHHOM Teopuun. OOImKe XuMHUYecKre CBocTBa Kuciot. Kitaccudukarus KUCIoT.
OcHoBaHUsI HeopraHuyeckue u opranunyeckue. OCHOBaHHS C TOYKM 3PEHHS aTOMHO-
MOJICKYISIpHOTO y4ueHUs. OCHOBaHUSA C TOYKH 3PEHUS TEOPHH AJICKTPOIUTHYECCKOW IAUCCOIMAIINH.
OcHOBaHMSI C TOYKM 3pEHHUS MPOTOHHON Teopuu. OOImIME XUMHUYECKHE CBOWCTBA OCHOBAaHMIA.
Knaccuduxkarus ocHOBaHUIA.

AM@oTepHble CcOeIUHEHHsI HeOpraHuYecKHe M opraHuyeckue. AmMQPOTEpHBIC OKCHUIBI H
ruapokcubl. [lomyuenune u cBoiicTBa aM(pOTEPHBIX HEOPTAHUUECKUX COCTMHEHUH. AMHUHOKHCIOTHI
— aMoTepHble opraHudeckue coequHeHus. [lenTunpl u nenTuaHas CBs3b.

Comu. Knaccudukanus coneit. JKECTKOCTh BOJBI U crocoObl €€ ycrpanenus. [lepexon kapbonara B
TUApoKapOoHaT u obpaTHo. OOIIME XUMUUECKHE CBOMCTBA COJICH.

Hemoncmpavyuu. Komnekmus METaJJIOB. Komnekmus HEMETAJJIOB. Bzaumoneiicteue
KOHUEHTPUPOBAHHOW a30THOM KHCIIOTHI C MeIpl0. Benbllika TepMUTHON cMmecH. Bcemblika 4€pHOro
opoxa. BeITeCHEHHE rajJOoreHOB U3 UX PACTBOPOB APYrMMHM rajoreHamMu. B3ammonelicTBue mapoB
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISHOM KHUCIOTHI U aMMHaka («abIM 0e3 orHs»). Ilomyuenue
aMMuaka M u3yueHue ero cBoiicT. [lomydenne am@oTepHOro rufipoKcHia U U3y4eHUE €ro CBOICTB.
[Tonydenue xECTKOM BOJBI M YCTPAHEHHE €€ KECTKOCTH.

Jlabopamopnvie onvimpl. 1lonydyeHue HEpaCTBOPUMOTO THAPOKCHIA M €ro B3aMMOJACHCTBUE C
KHUCIJIOTOU. MccenoBanne KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM U YKCYCHOM KHCJIOT KareJlbHbIM
METOJIOM TIpH uX pazOaBieHUH BOAON. PaznuuHble ciydan B3aUMOJCHCTBUSI PACTBOPOB COJEH
AITIOMHMHUSA CO LIEIOYbI0. YCTPAHEHUE KECTKOCTH BOJBI.

Ilpakmuueckaa paboma. Penienne sKCriepuMEHTaNIbHBIX 33/1a4 110 TeMe «BeriecTBa u ux cBOMCTBay.
XuMHUS U COBpeMEHHOe 00111eCTBO

Xumnueckass TexHosorusi. IIpousBoacTBo aMMuaka W MeTaHOJA. XUMHUYECKAs] TEXHOJOTHS.
XHUMHUYECKUE MTPOLIECCHI, JeXKAalllie B OCHOBE ITPOU3BOJICTBA aMMHAaKa M METaHOJIa. XapaKTepUCTHKA
31X TporeccoB. OOIIMe HaAyYHbIE MPUHIIMITBI XUMUYECKOTO MPOU3BO/ICTBA.

XuMH4Yeckass TrpPpaMOTHOCTb KAaK KOMIIOHEHT o00med KyJbTypbl 4esjaoBeka. MapkupoBka
YIIAKOBOYHBIX MaTepUAIOB, IEKTPOHUKU U OBITOBOM TEXHHMKH, SKOJOTHYHOTO TOBapa, MPOIYKTOB
MUATAHUS, STUKETOK 110 YXOY 3a OJEXKI0H.

Hemoncmpayuu. Mojens TPOMBIIUIEHHOM YCTAHOBKHM IIOJIYYEHHUS CEPHOM KHUCIOTBL Mozenb
KOJIOHHBI CHHTE3a aMMHaka. BujeodparMeHThl M Clalapl O CTENEHU SKOJOTUYECKON YHCTOTHI
TOBapa.

Jlabopamopnuie onvimui. VI3yueHne MapKupOBOK Pa3IMUHbIX BUAOB MPOMBIIIIEHHBIX U
MPOJIOBOJIbCTBEHHBIX TOBAPOB. Y 4eOHO-METOAMYECKUI KOMILJIEKT

JUisg u3ydeHus kypca xumun B 10—11 xmaccax 6a30BOTO ypOBHS, CO3/IaHHBIN aBTOPCKUM
KoJuTeKTUBOM 1o pykoBoacTBoM O. C. ['abpuensHa, conepKuT, KpoMe yueOHBIX 1Mocoouid, yaeOHo -



13

METOAWYECKHE U AUTAKTUYECKHIE [TOCOOHS, TETPAAN ISl BBITOTHEHUS JTA00OPATOPHBIX U
MPAaKTUYECKUX paboT u ap.
Buabl 1 GopMBI KOHTPOJIA

CormnacHo o0mieit o6pa3zoBarenbHOU MporpaMMe cpeaHero oomiero oopazosanus MOY CII Ne 140
Ha YpOBHE cpeqHero o0miero o0pa3oBaHus IPUMEHSIOTCS CICAYIOIINE BUABI KOHTPOJIS:
-BXOJJHOM
-TeKYIIHI/ TeMaTHICCKU T
-IIPOMEKYTOYHBIN

@®opMoil BXOJHOTO W MPOMEKYTOYHOTO KOHTPOJISL SIBIISIETCSI KOHTpOJIbHAs pabdora. Dopmoii
TEKYILEro KOHTPOJIS MOXKET BBICTYIIaThb KOHTPOJIbHAS WJIM CaMOCTOSTENIbHAs MpOBepodHasi padoTa.
KoHTposb 3a ypoBHEM NOCTHKEHUH ydallluXcs MO XMMHM MPOU3BOAUTCSA B (POpME KOMILIEKCHOM
paboThl UM TECTUPOBAHUS.

Ha BbInosiHeHne NpoBepOYHbIX pabOT OTBENIEHO:

KonnuecTBo KOHTPOIBHBIX Kitace
paboTt B rox 10 knace 11 xmacc
2 2
KonunyecTBo mpakTrueckux 2 2
paboTt B ron
KonaecTBO caMOCTOSTENBHBIX 5) 6
paboT, XUMUYIECKHUX TUKTAHTOB,
TECTOB B TOJ|

YMK «Xumus. 10 kaacc. ba3oBblii ypoBeHb)
1. O. C Tabpuensn, U I. Ocmpoymos, C. A. Cnaorxos. Xumus. 10 xnacc. ba3oBbiii ypoBeHb.
YueGHoe nmocobue.
2. O. C. I'abpuensn u op. Xumus. 10 xknacc. bazoBbrit ypoBeHb. MeToaudeckoe mocooue.
3. O. C. I'abpuensn, C. A. Cnaokos. Xumus. 10 xnacc. ba3oBslii ypoBeHb. Pabouast TeTpass.
4. O. C. Tabpuensn, U. B. Tpucybouax. Xumusa. 10 xmacc. ba3zoBbiit ypoBenb. IIpoBepounbie u
KOHTPOJIBHBIE PA0OTHI.
5. DnekrpoHHas popma yaeOHOTO 1OCOOHs.
YMK «Xumus. 11 kiaace. ba3oBblii ypoBeHb»
1. O. C. Tabpuensn, U. I Ocmpoymos, C. A. Cnaokos. Xumus. 11 kmacc. ba3oBbiii ypoBeHb.
YueGHoe nmocobue.
2. O. C. I'abpuenan u dp. Xumus. 11 knacc. ba3oblit ypoBenb. MeToauueckoe nocooue.
3. O. C. I'abpuenan, C. A. Cnaoxos. Xumus. 11 kiacc. bazoBsiil ypoBens. Pabouas TeTpas.
4. O. C. Tabpuenan, U. B. Tpueybuax. Xumusa. 11 xmacc. bazoBelii ypoBeHb. I[IpoBepounbie u
KOHTPOJIBHBIC PA0OTHI.
5. DnextpoHHas ¢popma yueOGHOTO ocoOusl.

Hngpopmayuonnwie cpeocmea

Hnmepnem-pecypcol na pycckom azvike
1. http://www.alhimik.ru TIpexcrasneHsl cienyroline pyOpPHKH: COBETHI aOHTYPHUCHTY, YYUTEIIO
XUMHH, CIPABOYHUK (OYeHb OoIbInas MoAOOpKa TaONWIl W CHPAaBOYHBIX MaTepuaioB), Becénas
XUMHsI, HOBOCTH, OJTUMITHA/IbI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEICHHI )
2. http://www.hij.ru/ XKypuan «Xumusi U ®HU3HB» MOHATHO M 3aHUMATENBFHO PAacCKa3biBaeT 000 BCEM
MHTEPECHOM, UTO MTPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI JKHUBEM.
3. http://chemistry-chemists.com/index.html DnexTpoHHBIi xypHaT « XUMUKH 1 XUMUs». B xypHane
MPEJICTAaBICHO MHOKECTBO OIBITOB 10 XUMHUH, COACPKHUTCS MHOTO 3aHMMATEIbHOW WH(pOpMAIUH,
MO3BOJISIONIEH YBIIEUb YYCHUKOB SKCIIEPUMEHTAIBHON YacThIO MpeIMETa.
4. http://c-books.narod.ru JInteparypa mo Xxumumu.
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5. http://1september.ru/. Kypuan «IlepBoe ceHTSOps» [uiss y4yuTened M HE TOIbKO. B HEM
MPEACTABICHO OOJBIIOE KOJIMYECTBO pabOT YUEHHKOB, B TOM YHCIE M HCCIEIOBATEIBCKOTO
XapakTepa.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJBHBIN MOPTal CO CChUIKAMH Ha
00pa3oBaTeIbHBIC CANTHI TI0 XHMHH.
7. www.periodictable.ru COopHuk crareli 0 XHMHUYECKUX IJIEMEHTaX, HUIIOCTPUPOBAHHBIHN
AKCIIEPUMEHTAMHU.

Humepnem-pecypc na anenuiickom a3vike
http://webelementes.com. CoepUT UCTOPHIO OTKPBHITHS U OMHMCAHHE CBOMCTB BCEX XHMHUCCKUX
aneMeHTOB. byaer nmosiesen it 00y4yaronxcs B I3bIKOBBIX IIKOJIAX U Kjlaccax.

Oobvekmul yueOHbIX IKCKYpCUll

1. My3eu: MUHEpaIOrH4eCKre, KPaeBETUECKHUE, Xy I0)KECTBEHHbIE, [0 TMTEXHUYECKUH.

2. Jlaboparopuu: y4yeOHBIX  3aBEJCHUI, arpoxumiadbopaTopuu, AKOJIOTUYECKHE,
CaH3IMUPMHUOJIOTUYECKHE.

3. Anrteku.

4. Tlpon3BoJACTBEHHBIE OOBEKTHI: XUMHUYECKUE 3aBOJIbI, BOJOOUHCTHBIE COOPYKEHUS U Jpyrue
MECTHBIE ITPOU3BO/ICTBA.

MarepuajibHO-TeXHHYECKOe obecrieyeHrne KaOuHeTa XUMHH
HarypaabHble 00beKTbI

HatypanbHble 00beKTHI, UCIIONIb3yeMble B 7—9 Kitaccax mpu oOyudeHUH XUMHUH, BKIIOYAIOT B
ce0s KOJUIEKIIMM MHUHEPAJIOB M TOPHBIX MOPOJ, METAIJIOB U CILIABOB, OKCHJIOB, KUCJIOT, OCHOBaHUH,
coJiel, B TOM 4YHCJI€ U MUHEPAIbHBIX YIOOPEHMH, a TaKKe KOJUIEKIIMH OPraHMYeCKHUX BEIIECTB U
Marepuaios, mpeaycMoTpeHHBIX PI'OC («HedTh 1 npoaykThl €€ nepepadoTkn», «KaMeHHBINH yroJib
U MPOJIYKTHI KOKCOXMMHUYECKOTO MPOU3BOACTBAY, «BomokHay, «Ilnactmaccs» U T. A. O3HaKOMIIEHUE
c o0pa3laMM HCXOJHBIX BEIIECTB W TOTOBBIX M3AETUN TO3BOJSET TMOJYYUTh HArJIAIHBIE
mpejacTaBieHus 00 3TUX MaTrepuajax, MX BHEIIHEM BHJE, a TaKKe O HEKOTOPHIX (U3NYECKHX
CBOMCTBax. 3HAuUTENbHbIE  Yy4E€OHO-TIO3HABATENbHBIE  BO3MOXHOCTH  HMEIOT  KOJUIEKIIUH,
M3rOTOBJICHHBIE caMUMH oOydaromuMucs. [IpenMeTs! uisi TakuX KOJIJIEKIUN cOOMpatoTcs BO BpeMs
9KCKYPCUI U JPYTUX BHEYPOUHBIX 3aHSATHH.

Komnekuuu MCmonb3ylOT TOJIBKO JUIS O3HAKOMJICHHS OOY4YalOIIMXCSl C BHEIIHUM BHJIOM U
(bu3MYECKUMHU CBOWMCTBAMM DA3JIMYHBIX BEIIECTB U MaTepuanoB. [[is MpoBeleHUs XUMUYECKHX
OTIBITOB KOJUIEKIIMH HCIIOJIb30BaTh HENb3SI.

XumMuyecKe peakTUBbI M MATePHAJIbI

OOpamienne co MHOTMMH BeElIeCTBaMU TpeOyeT CTpororo coONIOACHUS MPaBUI TEXHUKH
0€30MacHOCTH, OCOOCHHO MPH BBIIOJHEHUH OMBITOB caMUMH oOydaromumucs. Bece HeoOxoaumebie
Mepbl IPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOLIUX JOKYMEHTaX U HWHCTPYKIUSAX, & TaKXKe B
MOCOOUSX JUIS YUUTENCH XUMHUH.

Bce peaktuBbl U Marepuanbl, HYXHbIE Ui TPOBEACHUS JEMOHCTPAIMOHHOTO U
YUYEHHYECKOTO  JKCIIEPUMEHTa, TMOCTAaBISIIOTCI B 00mIeoOpa3oBaTelbHbIE  OpraHU3alNH
LEHTPATU30BaHHO B BHUJAE 3apaHee YKOMIUIEKTOBaHHBIX HabopoB. Ilpu HeoOxomumocTu
MpUOOpETEeHUsT  JOMOJHUTENIbHBIX pPEaKTHBOB U  MaTepUaloB  ClIeAyeT oOpamarbcs B
CHeLUAIN3UPOBAHHBIE Mara3yuHbl.

Xumunyeckas 1a00paTopHast 0Cy1a, anmnaparsl ¥ NPHOOPHI

XuMHuueckass TmocyJla MOJApa3/iensercs Ha JBe TPYNNbl: Ui BBIIOJHEHHUS OIBITOB
o0yJaromuMucs U I AEMOHCTPALMOHHBIX OBITOB.

[TpuGopsl, anmapaTsl W YCTAaHOBKH, HCIIOJIb3yeMble Ha ypoKax XMMUU B 7—9 Kiaccax,
KJIacCU(UIMPYIOT HAa OCHOBE MPOTEKAIOMUX B HHUX (PU3MUECKUX M XMMHYECKHX IPOIIECCOB C
y4acTHEM BEIIECTB, HAXOAAILINXCS B PAa3HBIX arperaTHbIX COCTOSHUIX:

1) mpubops! a1 paboOThI ¢ raz3aMu — IOJydeHHE, COOUpaHKe, OUYMCTKA, CYILIKA, MOTJIOLICHNE Ia30B;
peaknuuyu MeXIy MOTOKAaMHU Ta30B; PEaklUd MEXIy Ta3aMU B JJIEKTPUUECKOM paspsije; peakiuu
MEX/]ly Ta3aMHM MIPU MOBHIIIEHHOM JIaBJICHUH;

2) anmapartbl U TPUOOpPHI VIS OMNBITOB C >KUAKUMH W TBEPABIMHM BEIIECTBAMH — IEPEroHKa,
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¢GmIbTpOBaHNE, KPUCTAIUIM3ALINS; IPOBEJCHUE PEaKUii MEX 1y TBEPIBIM BEIIECTBOM H JKHUIKOCTBHIO,
KUAKOCTBIO U KUAKOCTHIO, TBEPABIMH BEILIECTBAMHU.
3) natuuku pH, 31€KTPONIPOBOAHOCTH, TEMIIEPATYPHI U JIp.

Bre 3100 Knaccupukany HaxouTca ydyeOHas annaparypa, peJHa3HaueHHast 11 U3ydeHUs
TEOPETUYECKUX BOIPOCOB XUMUU: Ul IEMOHCTPAIMH AJIEKTPOIIPOBOIHOCTH PACTBOPOB U IBHKECHHUS
HMOHOB B D3JIEKTPUUECKOM IIOJIe, JUISl M3YyYEHHUS] CKOPOCTH XMMHUYECKOM peakuuud U XUMHUYECKOTO
paBHOBECHSI, AIEKTPOJIH3a, IEPETrOHKN HE(DTH H T. 1.

BcenoMorarenbHyo poJib UrpatoT U3MEPUTENbHbIE U HarpeBaTelIbHbIE PUOOPHI, pa3InyHbIe
MIPUCTIOCOOJICHHS JJ1s1 BBITIOJTHEHHS OTIBITOB.

Mopnesmm

OO0beKkTaMHU MOJENIMPOBAHMS B XHUMHUU SBIISIIOTCS aTOMbI, MOJIEKYJIbI, KPUCTAJUIbI, 3aBOJCKHE
anmapaTthl, a TaKKe XUMHUYECKHE TMpollecchl. B mpemnogaBaHuM XWMHH HCIOJIB3YIOT MOJENU
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadura, cepol, pocdopa, okcuna yriepona(lV), nona, xenesa,
M€, MarHusi, MOJEJIM KPUCTAIMYECKHX PpEIETOK BaXKHEHWIIUX MPEACTAaBUTENEeH KJIacCcoB
OPraHNYEeCKUX COCTMHECHU M.

Breinmyckatorcst Habopbl Mojieneil aTOMOB JUIsl COCTaBJIEHUS LIAPOCTEPHKHEBBIX MoOAeEei
MOJIEKYJI, B IEPBYIO OUYepelb, OPraHUUECKUX COCTUHEHUI.

YueOHble 10cOOUsI HA NIEYATHOI 0CHOBE

B npomecce o00ydeHHMs XUMHUU HCIOJIB3YIOT — CIEAYIOIIME TaONMIBI  [OCTOSIHHOTO
skcrioHnpoBanusa: «llepuommyeckas cucrema xumuueckux osnmeMeHToB [[. M. Menaeneesay,
«Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHUHN U coyiei», «DIEKTPOXUMUUYECKUMN Psii HANpsKEeHUN
MeTaiioBy, «BaneHTHble cocTostHMS aToMa yriepona», «lIpocTpaHCTBEHHOE M 3JIEKTPOHHOE
CTPOEHHUE MOJIEKYJ] OPIaHUYECKUX COETUHEHUIN» U JIp.

JUis opraHu3anM CaMOCTOSATEIBHOM pPaboThl 0O0y4aromMXcs Ha YpOKax HCHOJb3YIOT
pa3HOOOpa3Hble JUIAKTHUECKUE MaTepHalibl: TETPaJX Ha NeYaTHOW OCHOBE WM OTIENIbHbIE pabodne
JUCTbl — MHCTPYKLHMH, KAPTOUKU C 33JaHUSAMHU Pa3HOM CTENEHM TPYIHOCTHU Ul U3Y4EHHs] HOBOTO
MaTepualla, CaMOIPOBEPKU M KOHTPOJIS 3HAHUH.

JKPAHHO-3BYKOBbIE CPeICTBA 00y4eHHUsI

K 3KkpaHHO-3BYKOBBIM CpeZCTBaM OOYy4YEHMs OTHOCST TaKue MOCOOMs, KOTOpPble MOT'YT OBITh
BOCIIPUHATHI C IIOMOLIBKO 3PEHUS M CilyXa. OTO KHHOQHWIbMBI, KUHO(PArMEHThl, AWa(UIbMBI,
JMANO3UTHUBBI (CIalbl), €AUHUYHbIE TpaHCHapaHThl i rpadonpoekropa. Cepun TpaHCHIApaHTOB
MIO3BOJISIIOT UMUTUPOBATh JBUKEHHUE IYTEM IOCIEIOBATEIBHOIO HAJOXKEHUs OJHOTO TpaHCHapaHTa
Ha JIPyrou.

Texuuueckue cpeacrpa odyuenusi (TCO)

BONBIIMHCTBO TEXHUYECKUX CPEJICTB OOy4eHUs He pa3pabarhlBajioCh CHELUAIBHO JUIs
LIKOJIBI, @ MU3HAYAJIBHO CIYXHWJIO Ul Meperadyd U o0paboTKu MH(OpMAIMU: 3TO PasInYHOTO Poja
IIPOEKTOPBI, TEJIEBU30Pbl, KOMIBIOTEPHl U T. A. B yueOHO-BOCHUTATENBHOM IpOLECCE KOMIBIOTED
MOJKET UCIOJIb30BAThCA AJIS PEIICHUS 3a/1a4 HayYHOU OpraHu3aluy TpyJaa yYuTels.

[Ipy uCMOJIB30BAaHUM TEXHUYECKUX CPEACTB OOY4EHHUsS CleIyeT YYUTbIBaTh BPEMEHHbIE
orpaHuyeHusi, Hanaraemple CanuTapHbiMu npaBuwiamMu u HopMmamu (CaunlluH). HemnpepsiBHas
IPOJOJKUTEIBHOCTh JEMOHCTPALMU BUJEOMATEpHAIOB Ha TEJIEBU3MOHHOM 3KpaHe M Ha OO0JbLIOM
9KpaHe C UCIOJIb30BAaHUEM MYJIBTUMEINNHOTO IPOEKTOPA HE JOJDKHA MPEBBIMIATh 25 MUH. Takoe xke
orpaHuuyeHue (He Oonee 25 MHH) paclIpoCTpaHseTCs Ha HENPEpPbIBHOE MHCIOJIb30BaHNE
MHTEPaKTUBHON JOCKM M HA HENPEPHIBHYIO PabOTy OOYYaIOLIMXCS Ha MEPCOHAILHOM KOMIIBbIOTEpE.
YpoKOB ¢ HCHOJB30BAHMEM TaKUX TEXHUYECKMX CpPEICTB OOydeHMs, Kak TeJIeBHU30D,
MYJIbTUMEIUMHBIN MpPOEKTOp, MHTEPAKTHBHAS JOCKA, NTOKYMEHT-KaMmepa, JOJDKHO ObITh He Ooiiee
IIECTH B HEJENIO0, a YPOKOB, Korja oOyuaromuecs: paboTaroT Ha NMEepCOHATbHOM KOMITBIOTEpE, — HE
6oJiee TPEX B HEMIEIIO.

OobopynoBanue kaduHeTa XUMUM

KabuHer xuMum 10/pKeH ObITh 000PYI0BaH CHELUATBHBIM JIEMOHCTPALMOHHBIM CTOIOM. Jlist

oOecrieyeHus Jydmieil BUJUMOCTH JEMOHCTPAIIMOHHBIA CTOJ PEKOMEHJyeTCs YCTaHAaBIMBAaTh Ha

MOJAUYM.
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B kaOuHeTax XMMHH YCTaHABIHMBAIOT JBYXMECTHbBIC YYEHHYECKHE Ja0OpaTOpHbBIE CTOJIBI C
MIOJABOJKOM 3JEKTPOAHEPIHH. YUEHUYECKUE CTOJIBI JIOJDKHBI MMETh IOKPBITUE, YCTOMYMBOE K
JEWCTBUIO arpeCCUBHBIX XWMHUYECKHX BEIIECTB, M 3allUTHbIE OOPTHKH IO HApyXHOMY Kparlo.
KabuneTsl XuMuu 000pYAYIOT BBITSHKHBIME IIKadaMu, PacIioIOKEHHBIMU Yy HAPYKHON CTEHBI BO3JIC
cTojia yuurtens. s npoBeaeHus 1a00paTOpPHBIX ONBITOB UCIIOJIb3YIOT TOJIBKO MUHU-CIIUPTOBKH.

Y4eOHble TOCKU JOJHKHBI ObITh U3TOTOBJIEHBI U3 MAaTEPUAJIOB, UMEIOIINX BBICOKYIO aJIr€3HI0 C
MaTepuajaMy, HCIHOJIb3YEMbIMU JUISI MHCbMa, XOPOIIO OYMIIATHCS BJIAXKHOM TyOKOH, OBITH
M3HOCOCTOMKMMH, WMETh TEMHO-3€JIEHBIA IIBET W AaHTHOJIMKOBOE MOKpHITHE. Y4eOHBIE JOCKH
000pyIyIOT copHuTaMu, KOTOPbIE JOJDKHBI MPUKPEIUIATHCS K creHe Ha 0,3 M BBIIIE BEpXHEro Kpas
JOCKH U BBICTYNATh BIepén Ha pacctosiHue 0,6 M.

TeneBu3opel ycTaHABIMBAIOT Ha clielMaIbHBIX TymM0Oax Ha Bbicote 1,0—1,3 M ot nona. [Ipu
MIPOCMOTpE TeJlenepeiad 3pUTeNbCKIE MECTa JI0JDKHBI paclosiaraThCsi Ha PacCTOSTHUM HE MEHee 2 M
OT 9KpaHa JI0 Ti1a3 00yJaronuxcsl.

JIJ11 MakCMMaJIbHOTO MCIOJb30BaHMsI JHEBHOTO CBETa U PaBHOMEPHOTO OCBEILEHUS YUEOHBIX
MOMEILEHUH HE CleAyeT pa3MellaTh Ha MOJOKOHHUKAX LIMPOKOJIMCTHBIE PACTEHHUS, CHMKAIOLIUE
YpOBEHb €CTECTBEHHOIO OCBEIlleHUs. BpicoTa pacTeHMil He JOoJDKHA MpeBblaThl5 cm (0T
MOJIOKOHHUKA). PacTeHust nienecooOpa3Ho pa3Memarb B MEPEHOCHBIX IBETOYHUIIAX BBICOTON 65—70
CM OT T0JIa WJIM TIOJIBECHBIX KallINo B MPOCTEHKAX MEXAY OKHAMH.

Jliig oTAENKN y4eOHbIX MOMEIIeHUH NCIOIB3YIOT MaTepualbl U Kpacku, CO3JJat0lIle MaTOBYIO
MOBEPXHOCTh. J[1s1 cTeH y4eOHBIX MOMEINIEHMH CleyeT HCIO0JIb30BAaTh CBETJIbIE TOHA XKENITOTO,
0EKEeBOT0, PO30BOTO, 3€JIEHOTO, TOIYOOTO I[BETOB; /ISl IBEPEH, OKOHHBIX paM — OEJIBbI IIBET.

Kabuner xuMum nOMKEH OBITh OCHAMIEH XOJOJHBIM W TOPSYUM BOJOCHAOKEHUEM W
KaHaJIA3aluen.

B xabuneTe XuMu# 0053aTEIIBHO JOJKHA OBITH alTeYKa, B KOTOPYIO BXOST:
. JKryT KpoBOOCTaHABIMBAIOIINUN PE3UHOBBIA — | IIT.
. [Ty3b1pb mmst apaa — 1 mT. (rumoTepMUYecKuil maketr — 1 miT.).
. BuHT crepunbHbIA, Upokuit 7 X 14 cM — 2 mIT.
. bunT crepunbHbiii 3 X 5 cM — 2 mIT.
. bunT HectepuibHBIN — 1 1IT.
. Canderku crepriibHbIe — 2 YII.
. Bara crepunbnas — 1 ym.
. JlelikonmacTeIpb mupuHOM 2 cM — 1 Katymka, 5 cM — 1 karymika.
9. bakTepulMIHbINA JEHKOIIACTBIPh Pa3HbIX pazMepoB — 20 MIT.
10. CriupToBoii pactBop nona 5%-ubiit — 1 aakoH.
11. Boausrit pacTBOp amMMuaka (HallaThIPHBINA CIUPT) B ammynax— 1 yiI.
12. PactBop nepokcuaa Bogopoaa 3%-upiii — 1 ym.
13. [lepmaHranat kaiausi Kpucraumayeckuii — 1 ym.
14. Ananerus 0,5 r B Tabnerkax — 1 yi.
15. Hacroiika Basiepuanbsl — 1 yii.
16. Hoxxauigsl — 1 .

00 1O\ LN KW —

IInanupyemble pe3yjbTaThl H3yUeHHs Y4eOHOro npeamMera « XuMus» Ha YPOBHE CPeIHEro
o0uiero oopasoBanus
Buinycknuk na 6azoeom ypoene nayuumcs.
— NOHUMAamMb XUMHYECKYI0 KapTHHY MHpa KaK COCTaBHYIO YacTh IIEIOCTHOW HAay4yHOW KapTHUHBI
MUDA;
— packpvleamv POJb XUMHH W XUMHUYECKOTO TPOU3BOJCTBA KaK IMPOU3BOJUTEILHON CHIIBI
COBPEMEHHOTO O0IIeCTBa;
— ¢hopmynuposams 3HAYCHUE XUMUHU U €€ T0CTHKEHUH B TIOBCETHEBHOM KU3HU YETIOBEKA,
— YCMaHase1u8ams B3aMMOCBSI3U MEXIYy XUMHUEH U IPYTUMH €CTECTBEHHBIMHU HAyKaMU;
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—  opmyrupoéamsy OCHOBHBIC TIOJIOKECHUS TEOPUU XHMHUYECKOTO CTPOCHHMS OPraHHYeCKUX
coenuHeHuii A. M. byrnepoBa M wWUIIOCTpUpOBaTb MX MPUMEPAMHU U3 OpPraHUYECKOM H
HEOPraHWYECKOW XUMUU;

— apeymenmupoeams YHUBEPCAIBHBIM XapakTep XUMHUYECKMX MOHSATHUN, 3aKOHOB M TEOPUH UL
OPraHNYEeCKOM U HEOPTaHUYECKON XUMUU;

— ¢opmynuposams llepuonndeckuit 3akoH J[. M. MeHneneeBa U 3aKOHOMEPHOCTH W3MEHCHHM B
CTPOEHUU M CBONCTBaX XHMMHYECKHUX OIIEMEHTOB M O0Opa30BaHHBIX HMMU BELIECTB HAa OCHOBE
[lepuoanueckoil cuctemMspl Kak rpaguueckoro otoopaxenus [lepuoauueckoro 3akoHa;

— Xapaxkmepu3oeamv S- U P-3IIEMEHTHI, a TaKXe JKeJIe30 M0 UX NoJoxkeHuio B llepumoauueckoit
cucreme 1. 1. Menneneena;

— Kaaccuguyuposams XMMHUUECKHUE CBSI3U U KPUCTAIIIMYECKHE PEIETKH, OOBSICHITh MEXaHU3MbI UX
oOpa3oBaHMsI W JIOKa3bIBaThb €AWHYIO MPUPOJY XUMHUYECKUX CBs3eM (KOBaJ€HTHOW, HOHHOM,
METAJITUYECKOM, BOJOPOJIHOM);

— 00bsCHAMb TPUYUHBI MHOTOOOpa3usl BEIIECTB, MCIOJIb3YsS SIBICHHUS H30MEPUH, TOMOJIOTHUH,
AIJIOTPOTINH;

— Kaaccuguyuposams XUMHUYECKHE pEaKUWW B HEOPraHWYECKOM M OpraHM4ecKOd XHWMHUHU II0
pa3IMYHBIM OCHOBAaHHSM U ycmauaeiueams CleUn(UKy TUIOB peakuuil oT o0miero uepes
0COOEHHOE K EJMHUYHOMY;

— Xapakmepu306ams TUIPOIN3 KaK creruUIHbIII 0OMEHHBIN MPOLECC U pACKpbléams €ro polib B
YKUBOW M HEXKUBOW MPUPOJIE;

— Xapakmepu308amp 3JIEKTPOJIN3 KaK CHEeUU(UUHBINA OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIN MpOLiece
U OTIPE/IETIATh €ro MPaKTHYeCKOE 3HAUEHUE;

— Xapakmepuzo8ams KOPPO3UI0 METAUIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIM IPOLIECC H
npeonazams CrOCOOBI 3aIIUTHI OT HeE;

— Knaccuguyuposams HEOPraHUYeCKUe U OPraHuuecKHe BellecTBa;

— Xapakmepuzoéams O00IMEe XUMHYECKHE CBOMCTBA Ba)KHEMIIMX KIJIACCOB HEOPraHUYECKUX H
OpraHMYECKUX COCIMHEHHI B IJIaHE OT OOILEro Yepe3 0COOCHHOCTh K eIMHUYHOMY;

— UCNONIb306aMb 3HAKOBYIO CUCTEMY XMMHMUECKOTO SI3bIKA Ui OTOOpa)KeHHsI COCTaBa (XMMHUYECKHE
(hopMyIIbI) M CBOMCTB (XUMUYECKHE YPAaBHEHHUS ) BEIECTB;

— UCNnoIb308ame TPABUIIA U HOPMBI MEXAYHApOJHOM HOMEHKIATYphl JJIsl Ha3BaHUN BELIECTB IO
dbopmynaM u, HAOOOPOT, ISl COCTABICHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (GOPMYIT COECAUHEHU 10
MX Ha3BaHUSM;

— 3Hamb TPUBUAIbHBIC HA3BaHHUA BAKHEHIIMX B OBITOBOM OTHOUICHHMH HEOPraHUYECKUX M
OpraHUYECKHUX BEILLECTB;

— Xapakmepu306amb CBOWCTBA, MOJYyYEHUE U MPUMEHEHHE BAKHEUIIMX IPEICTABUTENEH KIIacCOB
OpraHMYeCKUX COCIUHEHUN (QJIKaHOB, aJKEHOB, aJKWHOB, QJKAaJUCHOB, AapPOMAaTHYECKUX
YIIEBOJIOPOIOB, CIIUPTOB, (PEHOJIOB, ANbJETHIOB, MPEAEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT,
CIIO’KHBIX 3(UPOB U )KUPOB, YIIIEBOJAOB, aMHHOB, aMUHOKHCIIOT);

—- YCMAaHA8IUu8ams 3aBUCUIMOCTb SKOHOMUKH CTpPaHbl OT JOOBIYU, TPAHCIIOPTUPOBKH U NIEpepabOTKU
YIIIEBOJAOPOIHOTO ChIPbs (HE(THU U MPUPOIHOTO ras3a);

— DKCHEPUMEHTAIbHO nOoOmeepiycoams COCTaB M CBOWCTBAa BaXHEHIIHUX MpeaCcTaBUTENCH
M3YYEHHBIX KJIACCOB HEOPTraHWYECKHX U OPraHMYEeCKHX BELIECTB ¢ COONIONEHHEM MPaBUII TEXHUKU
0€30MacHOCTH JyI pabOThl ¢ XUMUYECKUMU BEIIECTBAMHU U J1JAOOPATOPHBIM 000PYI0BAHUEM;

— Xapakmepu306ams CKOPOCTh XUMHUECKON peakIuK U €€ 3aBUCUMOCTb OT Pa3IMUHbIX (PaKTOPOB;
— Xapaxkmepu3o6amb XUMUYECKOE PABHOBECHE M €r0 CMELIEHHE B 3aBHCHUMOCTH OT Pa3IM4YHBIX
(baxTopoB;

— npou3600ums pacy€Tbl MO XUMHUYECKUM (OpMYsIaM U YpaBHEHHSIM Ha OCHOBE KOJMYECTBEHHBIX
OTHOILIEHUH MEXJly YIaCTHUKAMU XUMHUYECKUX PEaKIIMi;

— cobniodams TpaBUJIa SKOJOTMUECKOM O€30MacHOCTH BO B3aMMOOTHOIICHUSX C OKpYKaloIlen
cpenoil mpu oOpaleH!H ¢ XMMUYECKUMH BEIIECTBAMHU, MaTEpUAIaMU U TTPOLIECCaMH.

Boinycknuk na 6a3060m ypoene nonyuyum 603MO0HCHOCHIb HAYUUMBCA:
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—  UCNONb308amb METONIbl HAYYHOTO TO3HAHUS TPU BBIIIOJIHEHUH TIPOCKTOB U  y4eOHO-
HCCIIEN0BATEIbCKUX 3a/1a4 XUMUYECKON TEMATUKU;

— NPOcHO3UpPO6ams CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPraHWYECKUX U OPraHUYECKHUX BEIIECTB
Ha OCHOBE aHAaJIOTUU;

— NPOCHO3UPOBaMb TEYEHUE XUMUYECKHUX IPOLIECCOB B 3aBUCUMOCTH OT YCIOBHUM UX IIPOTEKAHUS U
IpeyiaraTb CrocoObl YIpaBIeHUs 3TUMHU MIPOLIECCAMU;

—  ycmaHaenueamv B3aUMOCBSI3M XMMHMM C HpEIMETaMd TyMaHUTApHOIO IMKJIA (S3bIKOM,
JUTEPaTypOi, MUPOBOM Xy[0KECTBEHHON KYIbTYpOH);

— packpwiéams posib XMMUUECKUX 3HAaHUH B OynyIiei MpakTUUeCKOH 1eATeNbHOCTH;

— packpvleamb poilb XUMHUYECKUX 3HAHUH B (POPMUPOBAHMM WHIUBUAYATHHON 00pa30BaTEIbHOM
TPaeKTOPUH;

—  npozHOo3upoeamv  CIIOCOOHOCTb HEOPraHMYECKUX M OPraHMYECKUX BELIECTB IIPOSIBIATH
OKHUCJIUTEIbHbIE W/WJIM BOCCTAHOBHUTEIBHBIE CBOMCTBA C YYETOM CTENEHEH OKHCIIEHUS AJIEMEHTOB,
00pasyronmx ux;

— apeymenmupoeéamb €IUHCTBO MHPa BEILNECTB YCTAHOBICHHEM TI'E€HETHYECKOM CBA3M MEXIY
HEOPraHMYECKUMU U OPraHUYECKUMHU BEIIECTBAMY;

— 81a0emb XUMHUYECKHUM SI3BIKOM JUIsl 00OTallleHus CIIOBapHOTO 3araca 1 pa3BUTHUS PeuH;

— Xapaxmepu3oéamb CTAaHOBICHHUE HAYy4YHOW TEOpUM Ha INpumepe OTKpbITHS llepmommdeckoro
3aKOHA U TEOPUHM XUMUYECKOTO CTPOEHHUSI OPraHUYECKUX BEIIECTB;

— KPUTUYECKH OMHOCUMbCS K TICEBIOHAYYHOM XUMHUYECKON MH(OpMauy, MoIy4aeMoil U3 pa3HbIX
HMCTOYHHKOB;

— noHumame T00aIbHBIE TPOOJIEMBI, CTOSIIIME TEpe]l YeIOBEYECTBOM  (IKOJOTHYECKHUE,
SHEPIreTHYECKUE, CHIPbEBBIC), U npednazams MyTH UX PELICHHS, B TOM YHCJIE U C TIOMOIIBIO XUMUHU.

IIpumepHoe TeMaTHYeCKOe IIAaHMpPoBaHue Kypca 10 kiaacca
(1 g B HEexemto, Bcero 35 4, U3 HUX 2 9 pe3epBHOE BpeMs)

n/ | Haume | Kom-Bo | HaumenoBan | Kon-Bo | [lmanupyemsie pe3ynbTarhbl DopmBbI
I | HOBaHU | 4acoB 1€ TEMBI 4acoB KOHTPOJI
e i

paznena
10 kiacc
1. | Opranu | 36 3 JInuHocTHBIE B TMO3HaBaTelbHOU | Tekymu
yeckas Tema 1. (KOTHUTUBHOM, WHTEJUICKTYAIBHOW) | ,
XUMUS ITpeamer chepe — MOTHBALMM YYEHHs, | IPOMEXK
OPraHu4CeCKO yMEHHUE YIPaBIATH CBOEHU | YTOUHBII
1 XUMUH. [IO3HABATEIILHON  JEATEILHOCTRIO.
Teopus NOHUMAamb XUMHUYECKYI0 KapTHHY
CTpOCHHA MHpa KakK COCTaBHYIO  4acCTb
OpraHn4cCKu LEJIOCTHOM  HAydHOW  KapTUHBI
X MUpa;
COCAMHCHUM packpvléams — POJib  XUMHH |
A M. XUMHUYECKOTO IPOU3BOJCTBA Kak
byrneposa MIPOU3BOIUTEIILHOMN CUJIBI
COBPEMEHHOTO O0I1eCTBa;
Gopmynupoeame 3HAUEHUE XUMUHU
U €€ NOCTUKEHHM B MOBCEIHEBHOMN
JKU3HH YEJIOBEKA;
YCmManaeIueams B3aMMOCBSI3U
MEXKJIYy XAMHEH U JpPYrUMH
€CTECTBECHHBIMU HAYKaAMH;
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Gopmynuposams OCHOBHBIE
MOJIOKEHHUSI TEOPUU XUMHUYECKOTO
CTpPOCHUS OpraHUYEeCKUX

coenuHeHut A. M. bymiepoBa u
WUTIOCTPUPOBATH UX MIPUMEPAMHU U3
OPraHN4YeCKOM M HEOPraHW4eCKOU
XHMUW;

MertanpeaMeTHble uCnonb308aHue
YMEHUI M HaBBIKOB PAa3JIMYHBIX
BHJIOB II03HABATEIIbHOMN
JeSITENIbHOCTH, npumeHenue
OCHOBHBIX  METOJIOB  IO3HAHUS
(cucTeMHO-MH(DOPMALIMOHHBIN
aHanu3, HaOIIONEeHue, HM3MEpEeHHE,
IIPOBEJICHHE JKCIEPUMEHTA,
MO/JIETUPOBAHHUE,
UCCIIEZIOBATENbCKAS JESITEIbHOCTD)
JUIS U3YYEHUsI Pa3IUYHBIX CTOPOH
OKpY)KaroIen eHCTBUTEIbHOCTH;
IIpenmernbie  Xapakrepus3oBaTh
O0COOCHHOCTH COCTaBa U CTPOCHHS
OpraHMYECKHUX BEIIECTB.
Knaccugunuposars 1x Ha OCHOBE
IPOMCXOKICHUS U IepepabOTKH.
AprymeHTupoOBaTh
HECOCTOATENBHOCTh BUTAIN3MA.
Omnpenensars OTJIMYUTENbHBIE
0COOCHHOCTH YIIIEBOJIOPOIOB.

Tema 2.
Yraesonopon
Bl M MX
MPUPOTHBIC
HCTOYHUKHU

12

JIMYHOCTHBIE B O3HABATEIILHON
(KOTHUTHBHOM, MHTEJUICKTYaJIbHOM)
cdepe — MOTHUBALIUY YYCHHS,
YMEHUE YIPABIIATH CBOEH
MIO3HABATEJIBHOU JIEATEIbHOCTBIO.
MeTanpeaMeTHble yMEHUE
OIpeneNsATh UEIH U 3aa4u
NEesITeNIbHOCTH, BEIOMPATh CPECTBa
peanu3aluuy Leju U TPUMEHSITh UX
Ha MIPaKTHUKE;

IIpeamMeTHbIe: OnpenensITh
MPUHAJIEKHOCTh BELIECTB K
pa3IMYHBIM TUIaM (TIpeAeTbHBIM
WM HETIpeIeIbHBIM) B KJIaccaM
YTJIEBOJIOPOJIOB.

HaspiBaTth ux no MexxayHapoaHoOu
HOMEHKJIaType, XapaKTepru30BaTh
CTPOEHHUE U CBOMCTBA BAKHEUIINX
MPEACTABUTENEN YIIIEBOI0POIOB.
Habmtonate u onuceiBaTh
XUMUYECKUN IKCTIEPUMEHT C
MOMOIIIBIO POJTHOTO SI3bIKA U SA3bIKA
XUMUU.

0O0600maTh 3HaHUS U JeNaTh

TEKYIIH
HW/Temar
NYECKUN
MIPOMEK
YTOUHBIN
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BBIBOJIbI O 3AKOHOMEPHOCTSIX
W3MCEHEHHS CBOMCTB
YIJIEBOJOPOJIOB B TOMOJIOTHYECKUX
panax.

Paznuuath NoHATUA «H30MEP» U
«TOMOJIOTY

Tema 3.
Kucnopon- u
a30TcoJepKa
11105 (S]
OpraHU4YEeCKU
e
COCAUHCHUSA

14

JINYHOCTHBIE B I0O3HABATEILHON
(KOTHUTUBHOM, UHTEIJIEKTYaIbHON)
cepe — MOTUBALINY YICHHS,
YMEHUE YIPABIATH CBOEH
IIO3HABATEJIBHOU JIEATEIBbHOCTBIO.
MeranpeameTHble HCIIOIb30BaHHE
Pa3IUYHbBIX UCTOYHUKOB JJIS
MOJTyYEHUS] XUMUYECKOMN
uH(popMal1, TOHUMaHUE
3aBUCHUMOCTH COJIEP>KaHUS U
(bOpPMBI IpeACTaBICHUS
uH(opMaIu OT TeNel
KOMMYHHUKAIIMH U aJpecaTa;

IIpeametnsbie: Knaccuduuuponarb
CIUPTHI 110 UX aTOMHOCTH.
XapakTepu3oBaTh C MOMOIIBIO
POJHOTO S3bIKA U A3bIKA XUMHH
CTpOEHHUE, CBOMCTBA, CIIOCOObI
MOJTyYeHUS U 00JIaCTH IPUMEHEHUS
MHOT'OAaTOMHBIX CITUPTOB.
Nnentudunmuposars
MHOT'OAQTOMHBIE CIIUPTHI C
MOMOILbIO KAUE€CTBEHHOM peaKIuu.
Habmntonats, CaMOCTOSITEJIBHO
IIPOBOJIUTH u OIIMCHIBATH
XUMUYECKHUM 3KCIIEPUMEHT

TEKyIIH
W/Temar

HYCCKHI
MIPOMEXK
YTOYHBIN

Tema 4.
XuMus 1
COBPEMEHHOE
00111eCTBO

JINYHOCTHBIE B IO3HABATEILHON
(KOTHUTUBHOM, UHTEIJIEKTYaIbHOM)
cdepe — MOTUBALIMM YYCHHUS,
YMEHUE YIPaBJIATh CBOCH
[I03HABATENIBHON NEeSITEIbHOCTBIO.
npunsamue 1 peanu3ayus
LIEHHOCTEN 3J0pOBOrO U
6e301acHoro oopasa >KM3HH,
Henpusimue BPEIHbIX IPUBbIYEK
(KypeHusi, ynoTpeOIeHus aIKoroJis
Y HAPKOTHUKOB) Ha OCHOBE 3HaHUM 0
TOKCHUYECKOM U HAPKOTUYECKOM
JIeiCTBUU BEILECTB;
MeranpeamMerHble

UCNONb308aHUE PAZTUYHBIX
UCTOYHUKOB JJISI TOJTyYSHHS
XUMHYECKON MHPOpMALIUH,
OHUMaHHE 3aBUCUMOCTH
coJiepxaHus U GOPMbI

TeKyILH
W/Temar
NYECKUN
MIPOMEK
YTOYHBI
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npezcTaBiIeHus HHPOPMAIUU OT
LeJIe KOMMYHUKALUK U aJipecara;
IIpeamernbie OOBACHSTH, UTO
Takoe OMOTEXHOJIOTHS, TeHHAs (WIIH
IFEeHETUYECKas) MHKEHEpHs,
KJICTOYHAs! UH)KEHEPUS,
OMOJ0THYECKast UHKEHEPHUS,
KJIOHUPOBAHHUE,
UMMOOHIIN30BaHHbIE (DEPMEHTHI.
XapakTepu3oBaTh poib
OMOTEXHOJIOTUH B PEIICHUN
MIPOJIOBOJILCTBEHHOM TIPOOJIEMBI U
COXPAHEHUH 3/I0pPOBbS YEJIOBEKA;
KnaccuduiupoBaTts nomMeps! 1mo
Pa3IUYHBIM OCHOBAHUSIM.
Paznuuath MCKycCTBEHHBIE
MOJIUMEPBI, Kaccu(UuuupoBaTh X
U WLTIOCTPUPOBATH FPYIIIBI
MOJIUMEPOB MTPUMEPaAMHU.
YcranaBnuBaTh CBSI3U MEXKITY
CBOWCTBAMH MOJUMEPOB U
00J1aCTSIMU UX IPUMEHEHUS

[ToBTOpEHue
u 0000meHue
Kypca.
Tlonsenenue
HUTOTOB
y4eOHOTO
roja.

JInuyHOCTHBIE YMeHue YIPaBISThH
cBOEH MI03HABATEIbHOMN
NESITeNIbHOCTBIO,  20MOBHOCMb U
cnocobnocms K 00pa3OBaHHIO, B
TOM YHCJIe camMooOpa3oBaHHIO, Ha
MPOTSIKEHUU BCEH KU3ZHU;
CO3HATeJIbHOE OTHOILIEHUE K
HENPEPHIBHOMY 00pa30BaHUIO Kak

YCJIOBHIO YCHEITHOU
npodeCcCHoHAIBHON Hu
00IIIeCTBEHHOM JIeSITeILHOCTH;
packpvlieamb  poib  XUMHUYECKUX
3HaHHI B hopmHupoBaHUU
VHIUBUYaJIbHOMU

00pa3oBaTeIbHOM TPACKTOPHUH;
MertanpeaMeTHbIe

UCNONb306aHUe YMEHUIN U HaBBIKOB
Pa3JIMYHBIX BUJOB MO3HABATEILHOM
JIEATEIIbHOCTH, NPUMEHEHUE
OCHOBHBIX METOJIOB ITIO3HAHMS
(cucTeMHO-MH(DOPMAITHOHHBIH
aHaJn3, HaOIIoIeHUE, U3MEPEHHUE,
IIPOBEJICHUE DKCIIEPUMEHTA,
MO/JIETTMPOBAHHUE,
HCCIIeI0BaTENIbCKas ACSTEIIBHOCTD)
JUISL N3YYEHUS PA3IMYHBIX CTOPOH
OKpYKarollen 1eVCTBUTEIIbHOCTH;
IIpeameTHbIe: BBITOIHATH TECTHI,
pears 3a1a44 U yIpaXHEHHUs 110
TEME.

TEKYIITH
W/Temar
HYCCKHUI
MIPOMEK
YTOUHBIN
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[TpoBoAKTH OIICHKY COOCTBEHHBIX
JIOCTH>)KCHUHM B YCBOCHUU TEMBL.
KoppekrupoBarb cBOM 3HaHUS B
COOTBETCTBUM C  IUIAHUPYEMbBIM
pe3yIbTaToOM

11 kaacce

1. | OGOmas
XUMHUA

36

Tema 1.
Crpoenue
BCIIICCTB

JIMYHOCTHBIE B IIO3HABATEIBHOMU
(KOTHUTHBHOM, UHTEJUIEKTYaJIbHOM)
chepe — MOTHBAIMHM  YYCHWS,
yYMEHHUE YIIPaBIATH CBOEH
MO3HABATEILHON  JIESITEIbHOCTHIO.
NOHUMAMb XUMHUYECKYI0 KapTHHY
MHpa Kak COCTaBHYK  4acTh
LEJIOCTHOM  HAy4HOW  KApPTUHBI
MUPA; packpvléams POJIb XUMHUU U
XUMUYECKOTO TIPOU3BOJICTBA KaK
MPOU3BOIUTEIILHOMN CHJIBI
COBPEMEHHOTO 00111eCTBa;
Gopmynupoeams 3HaYEHUE XUMUU
U €€ NOCTH)KEHHU B IOBCETHEBHOU
JKW3HU 4YEJOBEKA; YCMAHAGIUBAMb
B3aUMOCBSA3U MEXIYy XUMHUEH H
JPYTMMH €CTECTBEHHBIMU HAayKaMU;
MeranpeaMeTHble UCnONTb308AHUE
Pa3JInYHBIX HMCTOYHHKOB JUTSt
MOJTYyYEHHUS XUMHYECKOU
nHpopmaruy, MMOHUMAaHUE
3aBUCUMOCTHU COJIEp)KaHUS U
dbopmbI IIPEICTABIICHUS
uHbopMaIuu oT uenein
KOMMYHUKAILIMM U a/Ipecara;
IIpeameTHBIE APryMEHTHUPOBATH
CJII0HO€E CTPOEHHE aTOMa KakK
CUCTEMBI, COCTOSIIEH U3 Apa U
ANIEKTPOHHON 00OJIOYKH.
Xapakrepu3oBaTb ypOBHU
CTPOEHUS BEUIECTBA.

OnuceiBaTh yCTPOMCTBO U paboOTy
bonbiioro agpoHHOTO KOJaiiaepa

BXOJHOM

TEKYIIH
/Temar

HYCCKHI
MIPOMEXK
YTOYHBIN

Tema 2.
XUMHYECKHE
peakuuu

12

JIu4HOCTHBIE B TO3HABATEIHLHOU
(KOTHUTHUBHOM, HHTEIUIEKTYaIbHOM)
chepe — MOTHBALIMM YYCHHS,
yYMEHUE YIIPaBIATh cBOEit
MO3HABATENFHON  JeSITENHEHOCTBIO.
xapakmepuzoeams TUIPOIH3 Kak
cnenuuIHbI 0OMEHHBIN MmpoIiece
U PACKpbleams €ro pojb B KUBOH U
HEXUBOU IIPUPOJE;
Xapakmepuzo8ams SIEKTPOIU3 KaK
crenupUIHbII OKHUCJIUTETHHO-
BOCCTAHOBHUTEIBHBI TPOIECC W

TeKyILH
H/Temar

NYECKUU
IIPOMEK
YTOYHBIH
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ONpCACIIATH €ro IMPAKTHYCCKOC

3HAuCHHE; Xapaxmepuzoeams
KOPPO3HIO METaJJIOB Kak
OKHUCITUTEIILHO-

BOCCTAQHOBUTEJbHBIM IPOLECC MU
npednazams CIOCOOBI 3aIIUTHI OT
Hee; Kaaccuguyuposams
HEOpraHUYeCKUe U OpraHu4ecKHe
BELIECTBA; Xapakmepuzoeanmby
o0mue XMMHYECKHE  CBOMCTBA
BAKHEHIINX KJIACCOB
HEOPraHMYECKUX W OPraHuYeCKUX
COENVMHEHUNM B IUIaHE OT OOIIEro
yepe3 0COOEHHOCTh K €AMHUYHOMY;
UCNnoIb306amb 3HAKOBYIO CUCTEMY
XUMHYECKOTO SI3bIKA TUIs
OTOOpaKeHHS cocTaBa
(xumudeckue GopMylibl) U CBOWCTB
(XuMUYECKHE YpaBHEHHsI) BEILIECTB;
MertanpeameTHble uCnonb308aHUe
pa3MYHBIX ~ HWCTOYHHKOB  JUIS

TIOJTYYECHUS XUMHYECKOU
nHpopmaruy, MMOHUMAaHUE
3aBUCHUMOCTH  COJAEpPXKAaHUS U
dbopmbI MIPEICTaBIICHUS
uHpopmaruu oT neJeun

KOMMYHHKAIIMH U aJjpecara;
IIpeamernsle: Kinaccudumumponarsb
XUMHYECKHE PeaKkluu Mo
pa3IMYHBIM OCHOBAHUSIM.
XapakTepu3oBaTh TEIJIOBON

3 (PEeKT XUMUYECKUX PEeaKIui U Ha
€ro OCHOBE Pa3JINyaTh IK30- U
SHAOTEPMUYECKUE PEAKIIHH.
OTtpaxarh TemoBoi 3G ekt
XUMHUYECKHUX PEaKIMil Ha MUChME C
MOMOIIBIO TEPMOXHUMHYECKHUX
YpaBHEHUH.

[TpoBOAUTE pacy€Thl HA OCHOBE
TEPMOXUMHUUYECKUX YPABHEHHIA.
[TpoBoauUTS, HaOIIOMaTh u
OIIMCHIBATh XUMUYECKUN
SKCIIEPUMEHT

Tema 3.
BemiectBa n
UX CBOMCTBa

JInyHOCTHBIE B II03HABATEILHOU
(KOTHUTHBHOM, HHTEIIEKTYaIbHOM)
chepe — MOTUBAIMM  Y4Y€HUS,
YMEHHE YIIPaBIATH CBOEHU
[IO3HABATEIILHON  JIEATEIILHOCTBIO.
apeymenmupoeamo

YHHUBEPCAJIbHBIN XapakTep
XMMHMYECKUX TOHATUH, 3aKOHOB U
TEOPUN U1 OPraHUYEeCKOM U

TEKYILLH
W/Temar
HYECKUN
MIPOMEXK
YTOYHBIN
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HEOPraHUYECKOW XUMHHU;
Gopmynuposams  Ilepuonudeckuit
3akoH J[. WM. MeHnxeneeBa u
3aKOHOMEPHOCTHU U3MEHECHUI
MeTtanpeaMeTHble: 20MOBHOCHb U
CITOCOOHOCTh K CaMOCTOSITEIIBHOM
UH(POPMAITMOHHO-TI03HABATEILHON
JESTeILHOCTH, BKJIIOYas yMEHHE
OPUEHTHPOBAThCA B  Pa3IMYHBIX
HMCTOYHHKAX uH(pOopMaIuy,
KPUTHUYECKH OIICHHBATh u
WHTEPIPETHPOBaTh MHGOPMAIIHIO,
MOJIy9aeM Yyt u3 Pa3IUYHBIX
HMCTOYHUKOB;

IIpeamernnie O000IIATE 3HAHUS U
JienaTh BBIBO/IBI 0
3aKOHOMEPHOCTSIX TIOJIOKEHUSI |
W3MEHEHHH CBOWCTB METAUIOB B
nepuoaax u rpymnmnax
[leproauueckoi CUCTEMBI.
XapaxrepuzoBaTh 0011I1e
XHMHUYECKHE CBONCTBA METAJIIIOB
KaK BOCCTAHOBHTEJIEH HA OCHOBE
CTPOEHHMS UX AaTOMOB U MOJIOXKEHUS
METAJJIOB B AJIEKTPOXUMHUYECKOM
pAIy HapsKEHUS.

HaoOmronars u OIINCKHIBATh
XUMHYECKHUI AKCIIEPUMEHT Cc
MIOMOIUIBIO POJIHOTO SI3bIKA U SI3bIKA
XUMHH

Tema 4.
Xumus u
COBPEMEHHOE
o01ecTBo

JInuHocTHBIE! npouU3800UmMb
pacuéThl o XUMHYECKUM
dopmynaM u  ypaBHEHUSIM Ha
OCHOBE KOJIM4€CTBEHHBIX

OTHOLICHUA MEXIY Y4YaCTHUKAMH
XUMHUYECKUX PEaKIHH; cobodams
IpaBuUIIa 9KOJIOTHYECKOH
0e30MmacHOCTH BO
B3aMMOOTHOIIEHUSIX c
OKpYXKaroIen cpenoi pu
oOpailleHun c XUMHYECKUMHU
BEIIECTBAMH,  MaTepuajamMud |

MPOIIECCaMHU.
MeranpeameTHbie cobnooamo
npaBuia 9KOJIOTHYECKOU
0e30MmacHOCTH BO
B3aMMOOTHOIIICHUSIX c
OKpyXKarouen cpenon pu

oOpamieHMu ¢ XUMHYECKUMHU
BELIECTBAMH,  MarepUallaMd U
IIPOLECCAMHU.

IlpeamerHsle | Xapakrepus3oBarb

TEKYIIH
HW/Temar
NYECKUN
MIPOMEK
YTOYHBI
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XUMUYECKYIO TEXHOJIOTHIO KaK
MPOU3BOAUTEILHYIO CUITY
oO1iecTna.

OnuceiBaTh XUMHYECKHUE
MIPOIIECCHI, JISKAIIHNE B OCHOBE
MPOU3BOJICTBA AMMHAKa U
METaHOJI1a, C TOMOIIBIO POJAHOTO
SI3bIKA U SI3bIKA XUMHHU.
YcranaBaMBaTh aHAJIOTUHA MEXIY
JIBYMSI TIPOU3BO/ICTBAMHU.
dopMyIupOoBaTh O00IINE HAYYHBIE
MIPUHIIAITE XUMUYECKOTO
MPOU3BOICTBA APryMEHTHUPOBATh
HEOOXOIUMOCTh XUMHUYECKOMN
IPAaMOTHOCTH KaK KOMIIOHEHTa
0OIIEeKYTbTYPHON KOMIIETEHTHOCTH
YyeJIoBeKa.

YMeTp mosydaTth  HE0OXOJIUMYIO
uH(pOpMAIMI0O C MapKUPOBOK Ha
yIaKOBKax Pa3ITUYHBIX
MIPOMBITIUICHHBIX "
MIPOJIOBOJILCTBEHHBIX TOBAPOB.




KanennapHo — TemaTuyeckoe njiaHmpoBanue ypokoB xumuu 10 kiaace

Nen/m Tema ypoka Kou - Jlara npoBeaenus
BO YpOKa
yacoB | Ilo miuany \ ITo gakry
Tema 1. IIpenmer oprannyeckoi XuMHuH.
Teopusi crpoennsi oprannveckux coennenuii A. M. Byrieposa (34)
1. Nucrpykrax no OT u Th B kabuHeTe XUMuU. 1
[Ipenmer opraHnyecKOr XUMHHU
J/3: m.1; Ne2; ctp.10- coobmenne Neb6 Harmcars B
TETpaab
2. OCHOBHBIE TIOJIOKEHUS TEOPUH XHMHUYECKOTO 1
ctpoenust A. M. bytneposa
J/3: m.2; Nel-4
3. | HomeHknarypa opraHHYeCKUX COCIMHEHUH 1
J1/3: Anroput™ cocTaBiieHUs Ha3BaHUUN
oprannveckux Beniects; Ctp. 16 BEIBOIBI K IJ1aBe
— Hau3ycCTh.
Tema 2. YriieBoaopoabl M X NPUPoOaHbIe HCTOUYHHKH ( 12 )
4. AnKaHbl 1
J/3: m.3;
5. AnKaHbl 1
J1/3: n.3-moBTOopuTh; Nol-6
6. Camocmosmenvhnas paboma « Anxanst» 10 1
MUHYm
AJKeHbI
J/3: m.4;
7. AJKeHbI 1
J1/3: n.4-noBToputh; Nel-4
8. Camocmoamenvnasn paooma « Anxenory 10 1
MUHYm
Ankanuensl. Kayuyku
JI/3: 1.5; Ne1-3; cTp. 45 cooGmenue No7-
Hamucarb B T€TPaib
9. ANKUHBI 1
J/3: m.6; Nel-6
10. | Apensl 1
J/3: m.7; Ne2-3
11. | Camocmosamenvnan paboma « Ankunot» 10 1
MUHYm
[Ipuponnslii ra3
J/3: m.8; Nel-2
12. | Hed1p u ciocoOsl e€ nepepaboTku 1
J/3: m.9; Ne3-5
13. | KamenHsll yrons u ero nepepaboTka 1
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JI/3: m.10; Ne3-5

14. | IToBTOpeHue u 0000IIEHNE TEMBI «YTIEBOIOPOIbI 1
Y UX MPUPOIHBIC UCTOUHUKI
J1/3: c1p.56- BBIBO/IBI K IVIaBE - HAU3YCTh

15. | KontpoJjbHas padora Ne 1 «YriieBoaopoabi» 1

Tema 3. Kucjaopoa- u a3orcojep:kanye oprannyeckue coequenus ( 14 u)

16. | OgHOATOMHBIE CITUPTHI 1
J/3: m.11; Ne 2-5

17. | MHOroaroMHbl€ CIIUPTHI 1
J1/3: m.12; Nel1-6

18. | ®enon 1
J/3: m.13; Nel-2; ctp 70 coobmierne Ne 7 — B
TETPaJlb;

19. | Camocmosmenvuasn paboma « Cnupmor» 10 1
MUHYm
ANBJIETHIBI M KETOHBI
J1/3: m.14; Ne1-3,6

20. | KapOoHOBBIE KUCIIOTHI 1
J/3: m.15; Nel-5,7; ctp. 81-coobmenue Ne 11- B
TETPaJh

21. | Cnoxubie a3¢upsl. XKupsi 1
J/3: m.16; Ne 4-5; Ne6 — 110 xenlaHHIO.

22. | YoieBoasl 1
J/3: m.17; Ne2.4,5

23. | Xumuueckuii ouxmanm « Yzneeooot» 10 munym 1
AMMHBI
J1/3: m.18; Ned;ctp 98 coobmienne Ne8 — B TeTpan

24. | AMUHOKHCIIOTHI. 1
J/3: 1.19 no ctp 100; Nel

25. | benku. 1
J1/3: m.19 no xonua; Ne5-7

26. | I'enetndeckas CBS3b MEXIY KIIAaCCaMH 1
OpPraHUYECKHUX COETUHEHHM
J1/3: 1.20; Ne 3-4; moaroroBka k ri/p Ne 1 ctp 107

27. | Ilpakmuueckasn pavboma Ne 1. 1
«Hoenmuguxayua opzanuyeckux coeouHeHuil)

28. | IloBTopenue u o6o6menune Tembl «Kucaopoa- u 1
a30TcojiepKalliie OPraHuueCKUe COeTUHEHUS
J1/3: ctp. 108 BBIBOJIBI K I71aBE - HAU3YCTh

29. | KonTpoasnas padora Ne2 «Kuciopon- u 1
a3oTcojepKalIe OpraHnyecKne coenHeHus»

Tema 4. Xumusi u coBpemMeHHoe 00mecTBo ( S4)

30. | buorexnonorus 1
J/3: n.21; ctp. 113-coobmienne Ne 7 - B TeTpajb

31. | Ilonumepst 1
J1/3: 1.22 no ctp 115; Nel-3

32. | Bonoxna 1

J1/3: n.22 no xonna; Ne6,7 ; m.23; Ne3,4 ctp 122-
coobuienne Ne 7 — B TeTpajb: MOJrOTOBKA K I1/p Ne
2 crp. 123

27



33. | IIpakxmuueckan paooma Ne 2 1
«Pacno3nasanue nnacmmacc u 6010K0H)

34. | CuHTeTHYECKHE  TIOJUMEPHI. Oo6o06mraromee 1
IIOBTOpEHME Kypca xuMmuH 3a 10 kiacc.
J/3: m.23; Ne3,4 ctp 122-coobmenue Ne 7 — B
TETPaJh

KasiengapHo- Temarnyeckoe JIAHUPOBAHUE YPOKOB XMMHUH 11 knacc
Nen/m Tema ypoka Kou - Jlara npoBeaenus
BO YpPOKa
yacoB | Ilo miuany \ ITo gakry
Tema 1. Crpoenue Beuectn (9 u)

1. OcHOBHBIE CBEICHHS O CTPOCHUU aToMa 1
J/3: n.1; ctp 9 — cooOmenust Ne 8,9 B Terpanp

2. VYyeHue o cTpoeHUHU aToMa 1
J/3: m.2; No5-7

3. ®dwmtocodckre 0CHOBBI OOIITHOCTH 1
[Tepnonnueckoro 3akoHa
J1/3: 11.3; No5-coobmienne — B TeTpajb

4, Camocmoamenvnan paooma « Ilepuoouueckuii 1
3axkon» 10 munym
HNonnast xumuyeckas CBs3b.
J1/3: m.4; No5-6

5. KoBanenTtHas xumuueckas CBS3b. 1
J1/3: m.5; Ne6, Ne® — 110 KemaHuIO.

6. Merannudeckast XauMU4ecKast CBsI3b 1
J/3: m.6; No2,4,5

7. Bonoponnast xumuueckast CBSI3b 1
J/3: m.7,

8. Camocmoamenvhnan paboma « Xumuueckue 1
ceazu» 10 munym
[Tonumepsl
J/3: m.8; N7

9. JlucniepcHbIE CHCTEMBI 1
J1/3: 1.9; Ne2,5,7,8;ctp 50-BBIBOABI K IVIABE -
Hau3yCTh

Tema 2. Xumnueckue peakuuu (12 1)

10. | Knaccudukanus XMuMHYECKUX PEaKIUid 1
Camocmoamenvnasn paooma « Knaccugukayusn
xumuueckuut ceazeir» 20 MUHYT
J1/3: m.10; Ne 6

11. | CxopocTh XUMHUECKUX PEAKIINN 1
J/3: m.11; Ne3-7

12. | Camocmosmenvnan paboma « Ckopocmeo 1
Xumuueckux ceazei» 20 munym
XUMHUYECKOE PaBHOBECHE.
J/3: m.12; Nel-2

13. | I'maponu3 HEOPraHUYECKUX BEUIECTB 1
J/3: m.13 10 ctp. 73; Ne3.4,5

14. | T'uaponus opraHUYECKUX BEUIECTB 1

J1/3: m.13 no xoHma; Ne6
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15.

Camocmosamenvnas pavoma « I'uoponus» 10
MUHym

OKuCIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIINU
J1/3: m.14; Ne4,5,6;

16.

Peakuuu nonsoro oomeHna
J1/3: nekuus B TeTpanu

17.

DJIeKTPOJIM3 PACIIaBOB U PACTBOPOB.
J/3: m.15; Nel-4;

18.

[TpakTrudeckoe MPUMEHEHHUE IEKTPOIIH3a
J1/3: m.15; Ne5-9; monroroBka k ii/p Ne 1 crp. 85

19.

Ilpakmuueckaa paboma Ne 1. Pewwenue
IKCHEPUMEHMAIbHBIX 3A0a4 O meme
«Xumuueckaa peakyusy

20.

O60061meHne TeMbl «XUMHUECKHE PEaKLIUN»
J/3: m.15; Ne7-9;

21.

KonTpoabhasi pagora Ne 1 «Ctpoenue
BelecTBa. XUMHYECKAsl Ppeakius

Tema 3. BemmecTBa u ux coiicrsa (9 4)

22.

Meramisl
J/3: m.16; Ne12,13; cTp.93-coobmienue Nel4 — B
TETPaJh

1

23.

Hewmeranmnel. bnaropoiseie rasbl
J/3: m.17; NeS5; coobmenue Ne7 ctp. 95- B
TeTpaab

24,

KucnoThl HeOpraHun4ecKkue ¥ OpraHundecKue
J1/3: m.18; Ne 6,9;

25.

OcHOBaHMsI HEOPTaHHYECKHUE U OPTaHHYECKUC
J1/3: m.19; Ne4,6,7;

26.

AmoTepHbIC COCTMHEHUS HEOPraHUICCKUE U
OpraHUYCCKHE
J1/3: m.20; Ne5;

217.

Conn
J1/3: m.21; Ne4-9;nonroroska k 1/p Ne2- crp.111

28.

Ilpaxmuueckasn paooma Ne 2. Pewienue
IKCHEPUMEHMATIbHBIX 3A0ay O meme
«Bewecmea u ux ceoiicmeay

29.

[ToBTOpEeHME M 000OIICHUE TEMBI
J1/3: cTp.112-BBIBOABI K IVIaBE - HAM3YCTh

30.

Kontposabhasi padora Ne 2 «BemecTrBa u ux
CBOMCTBaY»

Tema 4. Xumusi 1 coBpemMeHHoe 00mecTBo (4 4)

31.

XHUMHYECKast TEXHOJIOTUS
J1/3: 1.22; coobuienne No6- B TeTpaib;

1

32.

XUMUYEeCKHe TPOU3BOICTBA
J1/3: m.22- noBTOopuTh; cooObmienue Ne8- B
TETpaJlb;

1

33.

XuMHueckasi TpaMOTHOCTh KaK KOMIIOHEHT 0011eit
KyJIbTypbl uenoseka . Tecm no meme 10 munym
J/3: m.25; Ne6-9 ; c1p.93 coobmenue Ne§ — B
teTpajp; Ctp. 122- BBIBOABI K IVIABE - HAU3YCTh

34.

MapKkupoBKa yakOBOUHBIX MaTepHaJIOB,
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OJICKTPOHUKHU U 6bITOBOﬁ TCXHUKH, SKOJIOTUYHOI'O
TOBAapa, IPOJAYKTOB [IUTAHUS, STUKETOK 10 YXO1Y
3a OJCKION.

Ob6o06m1aronee MOBTOPEHUE 38 KYPC XUMUH.

JIncr koppekTHpPOBKHN padoyeii NporpaMmbl

VYuurens xumuu Jlyonanna Huna MiBaHoBHA

30

Kitacc YueOHEbIi KomnuectBo gyacos
peaMeT
p [nan ®dakr Koppekius yacos
Kon-Bo Cnioco0 KOpPEKTUPOBKU
CormacoBaHo

3am. tupekropa mo YBP

«

»

20 L.
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