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IHosicuuTeaLHAA 3aNMMCKA.

Pabowas mnporpamma kypca xumuum 10 Kjgacca cocTaBieHa Ha OCHOBE (henepanbHOTo
roCy/1IapCTBEHHOI'0 00pa30BaTeIbHOTO CTaHJapTa CpeaHero (MoJHOro) obiiero oOpa3oBaHUsl BTOPOTO
MTOKOJICHUSI, Y4eOHOT0 TIaHa, TPUMEPHON IPOrpaMMBbI CpeIHETO (MOJHOTO) 00IIero o0pa3oBaHus 10
XUMHH, a TaKXke MPOrpaMMbl Kypca XUMUU i ydammxcs 8-11 kimaccoB 0011eoOpazoBaTesIbHbBIX
yupexnaenuit (aBrop O.C.I'abpuensH, M.: [Ipoda — 2016 rox). B Heil Takke yUIUTHIBAIOTCS OCHOBHBIE
UJIeH U TOJIOKEHHS TPOrpaMMBbl Pa3BUTHUS U (OPMUPOBAHUS YHUBEPCAIBbHBIX YUEOHBIX ACHCTBUM AJs
cpeanero (mojHOro) oOmero oOpa3oBaHusi, COOMIONACTCS TNPEEMCTBEHHOCTh C TMPUMEPHBIMHU
IporpaMMaMi OCHOBHOTO 00111ero o0pa3oBaHUsl.

PaGouas mporpamMmma OopHEeHTHPOBAaHA HAa HUCIIOJIb30BaHUE yueOHHMKa «Xumus 10 kmaccy (6a30BbIit
ypoBens), aBTop O.C. ['abpuensu, M.: JIpoda, 2017.

Kaxplii yuyeOHBIH IpeaMeT WM COBOKYIHOCTh Y4EOHBIX HPEIMETOB SIBIISETCS OTpakKEHUEM
HAay4yHOrO0 3HAHUS O COOTBETCTBYIOLIEH oO0nacTu okpyxarouieil naelctButenbHocTd. llpu sTOoM
YHUBEpCajJbHblE ydyeOHblE NeHCTBUS (OPMHUPYIOTCS B pe3ysibTaTe B3aUMOJEHCTBHS BCeX YYEOHBIX
IIPEIMETOB U MX LIMKIJIOB, B KKJAOM M3 KOTOPBIX MPeo0IaatoT onpeaesieHHbIE BUIbl ACITEIbHOCTU U
COOTBETCTBEHHO OIIpEJe/ieHHble Y4eOHbIe JIeHCTBUSL. B xumum Beayniyro poib  Urpaer
MO3HaBaTeNIbHAs ACATEIHHOCTD, OCHOBHBIE BH/IbI YUCOHOU NEATEILHOCTH YUCHHKA HA YPOBHE yUEOHBIX
NeUCTBUI BKIIOYAIOT YMEHHUS XapaKTepU30BaTb, OOBACHAThH, KiIacCU(UUIUPOBATH, OBIAJEBAThH
METOAAMH HaAyYHOT'O IIO3HAHUS.

OcHOBHBIMU TIpOOJEMaMU XHMMHUHU SIBJISIOTCA H3Y4YEHHE COCTaBa M CTPOCHMs BEIECTB,
3aBUCUMOCTH HMX CBOWCTB OT CTPOEHHs, KOHCTPYMPOBAHME BEIIECTB C 3aJaHHBIMM CBOMCTBaMHU,
UCCJIEIOBAaHUE 3aKOHOMEPHOCTEH XMMHMYECKHMX IPEBpAICHUN W IyT€H YIPABIEHUS UMHU B LEIIX
MIOJIy4EHUs BEILleCTB, MaTepuaiioB, sHeprun. Conepxkanue Pabouell mporpaMmsl CTpYKTYpPHUPOBAHO IO
TEMaTUYECKUM OJIOKaM.

N3ydyenne xumuu B cTapiied IIKoJde Ha 0a30BOM YpOBHE HAINpaBICHO Ha JOCTHXKEHUE
CJIIEYIOLIUX LICIICH:

- OCBOCHHE 3HAHUI O XUMHYECKOM COCTAaBJAIOIIEH €CTECTBEHHOHAYYHOM KAPTHUHBI MHPA,
BOKHEUIINX XUMUYECKUX IMOHATUAX, 3aKOHAX U TCOPUSX;

- OBJIa/IecHHEe YMEHMSIMH NPHUMEHSATH MOJy4YeHHbIe 3HAHMS I OOBACHEHHUS Pa3HOOOpa3HBIX
XUMHUYECKUX SBJICHUM W CBOWCTB BEILIECTB, OLICHKU pOJIM XHMHHM B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI " ITOJTyYEHU U HOBBIX MaTepHaos;
- pa3BHTHe IO3HABATEJbHBIX HHTEPECOB M HUHTEUIEKTyalbHBIX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITENILHOTO MPHOOPETEHUsI XUMUYECKUX 3HAHUM C HCIIOJIb30BAHUEM PA3IUYHBIX MCTOYHHKOB
uHpOpMalKH, B TOM YHCJIe KOMIBIOTEPHBIX;

- BOCNIHTAHHMe YOeKAEHHOCTH B IO3UTHBHOW pOJM XUMHH B JKH3HM COBPEMEHHOIO OOIIECTBa,
HE00XO0AMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U OKpY KaloIIel cpese;

- NpUMeHeHHe TIOJNyYEeHHBIX 3HAHMW M yMEHMH s Oe30IacHOr0 HMCIOJIb30BaHMS BELIECTB U
MaTepHajioB B OBITY, CEIbCKOM XO3AHCTBE M Ha MPOM3BOJICTBE, PELICHUs MPAKTUYECKUX 3aqad B
ITIOBCETHEBHON JKW3HU, NPEAYNPEXKICHUS SBICHHM, HAHOCAIIMX BpPEX 3J0POBBIO 4YEIIOBEKAa U
OKpYy>Karollen cpene.

PaGouast mporpamma mpemycMarpuBaeT (OPMHUPOBAHHE Y YUAIIMXCS OOIIEYYEOHBIX YMEHHM U
HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB JAEATEIBHOCTH U KIIOUEBbIX KOMIETEHIMNA. B 3TOM HanpaBieHun
MPUOPUTETaMHU JJI y4eOHOro mpenMera «XHUMHUsS» B cTapllel HiKojie Ha 0a30BOM YpOBHE SIBJISIOTCS:
YMEHHUE CaMOCTOATEIBHO U MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO ITO3HABATEIIBHYIO JEATEIBbHOCTH
(OT MOCTAaHOBKHU LIeNN JI0 MOJYYEHUs U OLIEHKH pe3yJIbTaTa); HCIOJIb30BaHHE 3JIEMEHTOB NMPUUUHHO-
CIIEZICTBEHHOTO M CTPYKTYPHO-(DYHKIIMOHAJIBHOTO  aHalW3a;  ONpPEACJICHHE  CYIIHOCTHBIX
XApaKTEepUCTUK M3Yy4aeMOro OOBEKTa; YMEHHE pa3BEpPHYTO OOOCHOBBIBaTh CYKICHHUSA, /1aBaTh
ONpeleIcHUs, NMPUBOAUTH JO0KA3aTelIbCTBA; OLICHMBAaHUE U KOPPEKTUPOBKA CBOETO IIOBEICHUS B
OKpPY’KAIOIEH CpEle, BBINOJHEHUE B IPAKTHYECKOM MAEATEIbHOCTH U B IIOBCEJHEBHOW IKU3HU
HKOJIOTUYECKUX TpeOOBAaHWHM; HCIIONB30BAaHUE MYJIBTUMEAMUHBIX PECYpCOB M  KOMITBIOTEPHBIX



TEXHOJIOTUH 1751 00paboTKH, Iepenadd, CHUCTEMaTU3alud HHPOpPMAaLWH, co3AaHus 0a3 NaHHBIX,
IIPE3EeHTAIMH PEe3Yy/IbTaTOB [T03HABATEIBHOM U IPAKTUYECKOH J1€ATEIbHOCTH.

PesynbraTtel 00yuenust npuBeneHsl B rpade «llnaHupyemble pe3yabTaThl (B COOTBETCTBHH C
PI'OC)» 1 NOTHOCTHIO COOTBETCTBYIOT cTaHAapTy. TpeboBaHus Ha 0a30BOM ypOBHE HAIIpaBJICHbI HA
peanu3auio JesTeIbHOCTHOTO, MPAKTUKO-OPUEHTHPOBAHHOTO M JIMYHOCTHO OPUEHTHPOBAHHOTO
MIOJIXO/I0B: OCBOCHME YYAIMMUCS HMHTEUICKTYalbHONH M INPAKTHUYECKOW AEATENbHOCTH; OBJIAJCHUE
3HaHUSIMH ¥ YMEHHUSIMH, BOCTPEOOBAaHHBIMH B  TIOBCEJHEBHOW JKHM3HH, IO3BOJSIOMIMMU
OPHEHTUPOBATbCSI B OKpYXalolllee MHpE, 3HAUUMBIMU Ul COXPaHEHHs OKpYXKawolledl cpeabl U
COOCTBEHHOTO 3/I0POBbSI.

Y4yeHHK J10/1KeH 3HATh:
* BaXHEHIIME XUMHYECKHME  IOHATHUSA: BEILECTBO, XMMHYECKHMH  HJIEMEHT, aToM, MOJIeKyJa,
OTHOCHUTEINIbHAS aTOMHas M MOJIEKYJIsIpHAsh MaccChl, HOH, aJUIOTPONHUS, H30TOIBI, XUMUYECKas CBS3b,
3JIEKTPOOTPHULIATEIBHOCTD, BAJICHTHOCTh, CTENIEHb OKHCIEHMS, MOJIb, MOJISIpDHAs Macca, MOJIAPHBIN
00beM, BEUIECTBA MOJIEKYJISIPHOTO M  HEMOJEKYSPHOTO CTPOCHHS, PAaCTBOPHI, AJIEKTPOIUT U
HEDJICKTPOJIUT, HJIEKTPOJIMTHUECKAsT TUCCOLMALNSA, OKUCIUTENb M BOCCTAHOBUTEINb, OKUCICHHE MU
BOCCTAHOBJICHHE, TEIUIOBOW  d3((eKT  peakuuu, CKOpOCTh XHMHUYECKOH  peakluH, KaTalus,
XMMUYECKOE PaBHOBECHE, YIIIEPOAHbIN CKeleT, pyHKIMOHANbHAs TPYIIa, U30MEpHUs, TOMOJIOTUS;
* OCHOBHBIE 3aKOHBI XHMHH: COXPAaHEHHs MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BEIECTBA,
Ilepuonuueckuil 3aK0H;
* OCHOBHBIC TEOPUM XHMHHU: XUMHYECKOW CBS3H; ODJICKTPOJUTHYECKOW IUCCOIHAINU; CTPOCHHS
OpPraHUYeCKUX COEIUHEHU;
* Ba)KHEHINIME BEIIECTBA U MaTepUAJIbl: OCHOBHBIE METaJUIbl M CIUIABBI, CEpHasi, COJISIHAsA, a30THAsA H
YKCYCHasl KUCIJIOTBI; II€JI0YH, aMMHUaK, MUHEpaJIbHbIe yI0OpEeHMsI, METaH, 3TUJIEH, alleTUJIeH, OEH30J1,
ATAaHOJ, HPBL, MbUIA, TJIIOKO3a, Caxapo3a, Kpaxmal, KIeTdaTka, OJNKH, HCKYCCTBEHHBIE U
CUHTETHYECKHE BOJIOKHA, KayuyyKH, IJIaCTMAcChI;

Y4eHHK 10J17KeH YMeTh:
* Ha3bIBaTh U3yYEHHbIE BEIIECTBA M0 «TPUBHATIBHON» WM MEXIYHApOJAHON HOMEHKIIATYPE;
* OTIPE/ICIISITh: BaJICHTHOCTD M CTETICHb OKHCIICHUS XMMUYECKHUX JIEMEHTOB, THIT XHMUYECKOH CBSI3H B

COEIMHEHMSIX, 3apsijl NOHA, XapaKTep Cpeibl B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX COCIUHEHMH,
OKHUCJIUTEIb U BOCCTAHOBUTEIb, IPUHAUIEKHOCTh BEIIECTBA K PA3JIIMYHBIM KJlaccam
OPraHHYECKUX COEIUHEHHII;
* XapaKTepU30BaTh: JIEMEHTHI MaJIbIX MEPUOA0B MO UX NonoxeHuto B [ICX3; obmue xumuueckue
CBOMCTBa METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB HEOPTAaHUYECKUX U OPraHUYECKUX COECTUHEHMUIA;
CTPOCHHE M XHMUYECKUE CBOMCTBA M3YyUEHHBIX OPraHUYECKUX COCIUHECHMIA,
* 00BSACHATDH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTABA U CTPOECHUS; MPUPOTY XUMHUECKOH CBS3H
(MOHHOMH, KOBaJIEHTHOM, METAJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XHMHYECKOM peakluu U
MOJIOKEHNUS XMMHUYECKOTO PABHOBECHSI OT Pa3IMYHbIX (DaKTOPOB;
* BBIIIOJIHATH XUMHUUYECKUIN IKCIIEPUMEHT IO PACIIO3HABAHUIO Ba)KHENIINX HEOPTAHUYECKUX U
OpPraHUYECKUX BEIECTB;
* IPOBOJIUTH CAMOCTOSATEIbHBII MOMCK XUMUYECKONH MH(POPMAIIUH C UCTIONb30BaHUEM Pa3InYHbBIX
MCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX H3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCIOJb30BAaTh KOMITBIOTEPHBIE TEXHOJIOTUU JUIsI O0OpabOTKM M Tepefadd XMMUYECKOMH
nH(pOpMallUd M ee MPEeACTaBIEHUS B pa3iMyYHbIX (opMmax;
* UCIOJIH30BATh MPUOOPETEHHBIE 3HAHUS M YMEHUS B PAKTUUECKOM NesITeIbHOCTH U MIOBCEIHEBHOM
AKU3HU JJISL:

- s OOBSCHEHMS XMMHUYECKUX SIBICHUH, IPOUCXOASIINX B IMPHUpOJE, OBITY M Ha
MIPOU3BO/ICTBE;

- ONpENENIEHUs] BO3MOYKHOCTH IPOTEKAaHUs XMMUYECKUX IMPEBPALICHUH B PA3JIMYHBIX YCIOBUAX
U OLEHKH UX IOCIEACTBH;

— DKOJIOTMYECKH T'PAMOTHOrO IOBENCHHS B OKDPYKAIOLIEH Cpenc;



- OLIGHKU BIJIMSHHUS XMMUYECKOTO 3arpsA3HEHUs OKPYXKAaollell cpeasl Ha OpraHu3M 4YelloBeKa U
ApYTHe JXUBBIE OPTraHW3MBI;

- 0e30macHOro oOpameHusi ¢ TOPIOYMMHU U TOKCHYHBIMU BEIECTBAMH, TAOOPAaTOPHBIM
o0opyI0BaHUEM;

- TPUTOTOBJICHHSI PACTBOPOB 33JaHHOW KOHILIEHTPAIMK B OBITY M Ha NPOU3BOICTBE;

- KPUTHYECKOH OLEHKH JOCTOBEPHOCTH XMMHYECKOW HMH(OPMAIUH, TIOCTYMAIOMIEH U3 pa3HbIX
MCTOYHUKOB.

[IpencraBnennass B paboueil mporpamme IMOCIeI0BaTEIbHOCTh TPEOOBAHMM K KaXJIOMY YpPOKY
COOTBETCTBYET YCJIOXKHEHHUIO MPOBEPSEMBIX BUIOB JEATEILHOCTH.

Jliis mpruoOpeTeHns MPakTHUYeCKUX HAaBBIKOB U MOBBILLIEHUS YPOBHS 3HAHUI B pabouyto MporpaMmmy
BKJIFOUEHBI TpaKTHYeCKue paboThl. BrIMoNHEHWE MPakTHYeCKOH paboThl HAMpaBJICHO Ha
dbopMupoBaHue 001IEYYEOHBIX YMEHHI, a TaKkKe YMEHUI y4eOHO-TI03HABATEIbHOM e TEIIbHOCTH.

OO0masi XxapakTepuCTHKA y4e0OHOI0 nmpeamera.

OcobeHHOCTH conepKaHus OOy4YeHHs XHUMHHA B CpefaHed (TOJHOHM) mIKoje OO0YCIOBICHBI
creun(UKoil XMMHUM KaK HayKM M IIOCTaBJICHHbIMM 3ahadaMy. OCHOBHBIMHM HpoOieMaMH XHMHUHU
SABJIIIOTCA U3YUCHUEC COCTaBa U CTPOCHUS BCIICCTB, 3aBUCUMOCTHU UX CBOMWCTB OT CTPOCHUSA, ITOJTYUCHUC
BEIIECTB C 33/1aHHBIMU CBOMCTBAMH, UCCIIEZIOBAHUE 3aKOHOMEPHOCTEH XMMHUUYECKHX peakLUi U myTei
YHOpaBJICHUA MU B LEJIX IMOJYYCHHA BCIICCTB, MAaTCpPUAIOB, SHCPTHU. HO:—)TOMy B IIporpamMme 110
XMMHUHU HALUIK OTPAYKEHUE OCHOBHBIE COJIEPKATEIbHbIC IMHUU:

BE€IIECTBO — 3HAHWA O COCTABC U CTPOCHUHU BCUICCTB, UX Ba)KHEHIIIMX (1)I/I3I/I‘~I€CKI/IX U XUMHYCCKHUX
CBOHCTBaX, OMOJIOTUYECKOM JIeHCTBUY;

XMMHYECKasl peakuusi — 3HAHUA 00 YCIIOBHSIX, B KOTOPBIX IPOSIBIISIIOTCS XMMHUYECKHE CBOMCTBA
BEIIECTB, O CIIOCO0AX YIPaBICHUS XMMUYECKMMHU IPOLIECCaMU;
NpHMMeHeHHe BelleCTB — 3HaHUS U ONBIT NMPAKTUYECKOM AEATEIbHOCTU C BELECTBAMH, KOTOpbIE

HaumboJee dYacTo YHOTPEeONSIOTCS B TOBCEAHEBHOW JKM3HH, IIMPOKO UCHOIB3YIOTCS B IMpPO-
MBIIIJICHHOCTH, CEITLCKOM XO035HCTBE, HA TPAHCIIOPTE;
SI3BIK XHMHM — CHCTEMa Ba)KHEHIIMX TMOHSITUA XUMHH M TEPMHHOB, KOTOpBIE HUX O0O3HAYAIOT,
HOMCHKJIATypa HEOPraHUYECKUX BEIIECTB, T. €. UX Ha3BaHUS (B TOM 4YHCIIC TPUBUAIBHBIC), XUMHUYC-
ckue GopMysbl M ypaBHEHHs, a TakKe MpaBujia MepeBoja MH(POpMAIMK C €CTECTBEHHOTO sI3bIKa Ha
SI3BIK XUMUU U 00paTHO.

[TockonbKy OCHOBHBIE COJIEpKATENbHbBIE TMHUU MIKOJIBHOTO Kypca XUMUU TECHO TMEpPeIIeTeHBI,
B IIpOrpaMMe COJIep’KaHue TPEJCTABIICHO HE IO JMHHAM, a 1o pas3jeiiaM (yHIaMEHTAIBHOTO sjapa
coJiep>KaHus 00IIero 0Opa3oBaHus.

MecTto y4eOHOro npeamera, Kypca B y4eOHOM ILIaHE.

B OasucHom yuyeOHOM IaHe cpeAHed (MOJHOM) INKOJbl XUMHS BKIIOYEHAa B paszfel
«Copepxanue, GpopMHupyeMoe ydacTHHKaMH 00pa3oBaTelbHOTO mporeccay. Mcxoas u3 3toro, Juis
nzydenus B 10-11 knmaccax BbIOpaH Kypc XMMUU Ha 0a30BOM ypOBHE 00pa30BaHMs.

KonungectBo yacoB kypca «Xumusi» B 10 Kiacce cOCTaBIseT:

Bcero 34 uyaca, B Henenw 1 4ac, 34 paGoumnx Hemesu.

[Tn1aHOBBIX KOHTPOJBHBIX PA0OT 3, MPAKTUYECKUX paldoT 2.

IleHHOCTHBIC OPHEHTHPHI COJCPKAHUA Y4eOHOr0 MpeaMeTa.

B kayecTBe IIEHHOCTHBIX OpPUEHTHUPOB XUMHUYECKOIO OOpa3oBaHMs BBICTYMAIOT OOBEKTHI,
U3ydaeMble B Kypce XHMHH, K KOTOPHIM y ydamuxcs (OopMHpYeTCsl LIEHHOCTHOe oTHoueHue. [lpu
3TOM BEAYILYIO POJIb UTPAIOT MO3HABATEIbHBIE IICHHOCTH, TaK KaK JAHHBIN y4yeOHBIN MpeIMEeT BXOAUT
B IpYIIy IPEIMETOB IO3HABATEIBHOIO IUKJIA, IJIaBHAs LEIb KOTOPBIX 3aKIIOYaeTCs B U3YYCHUHU
MIPUPOJIBIL.

OCHOBY nosHasamenvHbix yewHocmel COCTaBIAIOT Hay4yHbIE 3HAHMS W HAy4YHbIE METOJbI
no3HaHus. [lo3HaBaTenbHBIE IEHHOCTHBIE OPHEHTAIMH, (OPMHUPYEMBbIE B IIPOIecCce U3YUCHUSI XUMHH,
MPOSIBIIAOTCA B IPU3HAHUU:




* ICHHOCTHU HAY4YHOI'O 3HAHUA, €TO HpaKTH‘IeCKOfI S3HAYUMOCTH, TOCTOBECPHOCTH;,

* LICHHOCTU XMMHUYECKUX METOJ0B UCCIETOBAHUS KUBOW U HEKUBOU MPUPOJIBI.

Pa3BuTHE MO3HABATEIBHBIX IICHHOCTHBIX OPUEHTALMHN COJEPIKaHUs Kypca XMMHH MT03BOJISIET COPMHUPOBATD:

* YBa)KHUTEIHHOE OTHOIICHUE K CO3HIATEIbHOM, TBOPUSCKON NeATeIbHOCTH;

* MMOHMMaHHEe HEOOXOIMMOCTH 3JOPOBOTO 00pa3a KU3HM;

* IOTPeOHOCTH B O€3yCIIOBHOM BBINIOJIHEHHMH MTPABIJI 0€30M1aCHOT0 HCIIOIb30BAHMS BEIIECTB B IOBCEAHEBHOMN KHU3HH;

* CO3HaTeNbHBII BEIOOP OyaymIel npodheccnoHaIbHOM AesTeTbHOCTH.

Kypc xumuum 001amaeT BO3MOXHOCTAMH AN (HOPMUPOBAHUS KOMMYHUKAMUBHLIX YeHHOCMel, OCHOBY KOTODBIX
COCTAaBJISIFOT TPOLECC OOLIEHUsI U TpaMOTHAs peub. KOMMyHUKaTHBHbIE IIECHHOCTHBIE OPHEHTAIMH Kypca CIIOCOOCTBYIOT:

* IPaBHJIBHOMY HCIIOJIb30BAaHHIO XUMHYECKOH TEPMHHOJIOTUU U CUMBOJIUKY;

* Pa3BUTHIO IOTPEOHOCTH BECTH JUAJIOT, BBICIYIINBATH MHEHUE ONIIOHEHTA, y4aCTBOBAThH B UCKYCCHH;

* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXKATh U apTYMEHTHPOBAHHO OTCTaHBaTh CBOIO TOUKY 3PEHUSI.

JIMYHOCTHBIE, MeTanpeAMeTHbIEe U NpeAMeTHbIE Pe3yJbTAThl 0CBOEHHSI Kypca «XHMHD)
B 10 kiacce.
JlesiTeNbHOCTh 00Pa30BaTEILHOTO YUPEIKACHHUS 00IIero 00pa3oBaHus B 00yUCHHH XUMHU B CpeIHEH (MTOJHOMN) IIKOJIe
IOJDKHA OBITH HAIIpaBIlieHa Ha TOCTHKEHUE CICIYIOINX JUYHOCTHBIX pPe3y/bTaToB:
1) B UEHHOCTHO-OPHUEHTAIMOHHOU c(epe — BOCHHUTAHHE UyBCTBA TOPIOCTH 338 POCCHHMCKYIO0 XHMHYECKYIO HAYKY,
ryMaHU3Ma, LeJIeyCTPEMIEHHOCTH;
2) B TpymoBOii chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaibHEMIICH 00pa3oBaTeIbHON TPACKTOPUH;
3) B mO3HABaTENbHOMN (KOTHUTHBHOM, HHTEIUICKTYaIbHOI) cepe yMeHUe yIpaBIsiTh CBOCH MO3HABATEIBLHOM
JIESTETHHOCTEIO.
MeTanpeaMeTHbIMH Pe3yJabTATAMM OCBOSHUS BBIMTYCKHUKAMHU OCHOBHOU IIKOJIBI IPOTPaMMBI 110 XUMUU SIBJISIFOTCSI:
1) HUCITIOJIb30BAHUC yMeHI/Iﬁ M HaBBIKOB PAa3jIMYHBIX BUAOB MO03HaBaTEIbHON ACATCIIBHOCTH, MPUMEHCHNUEC OCHOBHBIX
METOZOB MO3HAHUS (CHCTEeMHO-HH()OPMAIIMOHHBIA aHAIN3, MOJICIAPOBAHIE) IS U3yUCHHS Pa3INIHBIX CTOPOH
OKpYyXarolie NeiCTBUTENbHOCTH;
2) WCHONB30BaHHE OCHOBHBIX HHTEIUICKTYAIBHBIX OMepanuil: (opMyaHUpOBaHHE THIOTE3, aHAIW3 U CHUHTES,
CpaBHCHHUC, O606HICHI/IC, cucTeMaTuialys, BbIABJICHUC IPUIYNHHO-CIICACTBEHHBIX CBHBeﬁ, IIOUCK aHAJIOI'0OB,
3) yMeHHe reHepUpOBaTh UJEU U ONPEAENATH CPEACTBA, HEOOXOAUMBIE ISl HX PEANTU3allNy;
4) YMEHUEC ONPEACIIAThL HEJIN U 3aJla4u ACATCIIbHOCTH, BI)I6I/IpaTI) Cp€ACTBa p€ajin3aliui HOCJIu U MPUMEHATh UX Ha
MIPAKTHKE;
5) HCIOJIb30BAHUC PA3JIMYHBIX UCTOYHHUKOB JJIA IMOJTYUCHUA XUMHYECKON I/IH(I)OpMaHI/II/I, IIOHHMMAHUEC 3aBUCUMOCTH
coJiepkaHust 1 (OPMBI IPEICTABICHUs HH(OpMALIK OT IieJiel KOMMYHHUKAILIUK U ajJpecaTa.
B o6nacti mpeaMeTHBIX pe3yJIbTATOB 00pa30BaTENBHOE YUPEkKACHUE 00IIero 00pa3oBaHus MPEeIOCTaBISICT
YYEHUKY BO3MOXXHOCTh Ha CTYIIEHHU CPEeIHETO (IIOJHOTO) 00IIero o0pa3oBaHus HAYIHTHECS Ha 0a30BOM YpOBHE:!
B [I03HABATENLHOM cdepe:
* 1aBaTh OTPEACTICHUS N3yUYCHHBIM ITOHATHSIM;
* ONMUCHIBATh JIEMOHCTPAIIMOHHBIE M CAMOCTOSTENIHHO TMPOBEAEHHBIC OSKCIICPUMEHTHI, WCIONB3Ys M 3TOTO
©CTECTBEHHBIH (PYCCKUH, POIHOM) SA3BIK U S3BIK XUMHU;
¢ ONMCBhIBATH U pa3indaTbh U3YYCHHBIC KJIACChl HCOPTraHNMYCCKUX U OPTaHUYCCKUX COCHHHGHHﬁ, XUMHUYCCKUE PCAKIINUU,
* KJIaccUQUIMPOBATHh H3yUeHHBIC OOBEKTHI U SIBJICHHS,
* Ha6HIO}IaTB JACMOHCTPUPYEMBIC U CAMOCTOSATCIIBHO MPOBOJAUMBIC OIIBITBI, XUMUYCCKHUEC pPCAKIUH, MPOTCKAIOIINE B
MIpHUpOJiE U B OBITY;
¢ I€J1aTh BBIBOJABLI M YMO3AKIIOYCHUA U3 Ha6J’lIO}I€HPH7], N3Y4YCHHBIX XUMHNYCCKUX SaKOHOMepHOCTeI\/’I, IIPOTHO3UPOBATH
CBOICTBa HECU3YUYCHHBIX BEHICCTB 110 aHAJIOTHUH CO CBOMCTBaMH N3Yy4YCHHBIX;
* CTPYKTYypUPOBATh U3yYCHHEIH MaTepHal;
* MHTEPIPETUPOBATh XUMUYECKYIO HH)OPMAIIHIO, TOTYYCHHYIO U3 APYTUX NCTOYHUKOB;
* ONUCHIBATh CTPOCHHE aTOMOB AJIeMEHTOB |—IV mepromoB ¢ HCHOIB30BaHHMEM 3JICKTPOHHBIX KOHQMUTYpAIHA
aTOMOB;
® MOJEJIMPOBATH CTPOEHHUE MPOCTEULINX MOJIEKYJI HEOPraHMUECKUX U OPIraHUYECKUX BELECTB, KPUCTAJIIOB;
B IICHHOCTHO-OPUEHTAIIMOHHOM cdepe:

° AHAJIU3UPOBATh U OLICHUBATH MMOCIECACTBUA NI Opr)K&}OHICﬁ CpeabI OBLITOBOM U HpOHBBO}ICTBeHHOﬁ JACATCIBHOCTHU
YeJI0BEKa, CBSI3aHHOM ¢ epepaboTKON BEIIECTB;

B TPYZHOBOH cepe:
* MPOBOJUTH XMMUYECKHH IKCIICPUMEHT;
B cepe hU3MUYECKOM KyJIbTyphl M 0€30I1aCHOCTHU JKU3HEICATEIILHOCTH!
* OKa3plBaTh IIEPBYIO IOMOIIb HPH OTPABICHHAX, OXKOrax M APYIMX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U
71a00paTOPHEIM 000PYyI0BaHHEM




Conep:xaHue y4eOHOT0 peaMeTa, Kypca.

Pa3zoen 1. Teopemuueckue ocHO6bl Xumuu

ATtom. [TonsiTe 00 37€KTPOHHBIX 000JI0UKaX aTOMOB. BaneHTHbIE 3JIEKTPOHEL.

Mornexynsl. DNeKTpoHHas NpUpoAa XUMUYeckoil cBs3u. I[IpocTpaHcTBeHHas CTpykTypa Mousekyl. Ilpocteie u
KpaTHbIe cBsA3U. OCHOBHBIE MTOJIOKEHUS TEOPUU XUMHUUECKOTO CTPOEHUS OpraHuYecKux coequHeHuit A. M. bytneposa.

Bognopoanas cBs3b. MeTayindeckas CBsI3b.

BermecTBa MOJEKyISIPHOTO M HEMOJIEKYISIPHOTO cTpoeHHUs. OOyCIOBIEHHOCTh CBOMCTB BEIIECTB UX CTpoeHHEeM. [IpnanHbI
MHOT000pa3us BELIECTB: N30MEPHs, TOMOJIOTHS, aJUIOTPOINS, N30 TOTIHSI.

PacTBOpenne kak (U3MKO-XUMHYECKHH mporecc. TeroBsie 3PQEeKTs MPH pacTBOpPEHUH. VICTHHHBIE W KOJUIOMIHBIC
pactBOpbl. COCOOBI BEIPayKEHNST KOHIIEHTPALINH BEIECTB.

CunpHble W ciabble 3JEKTPONUTHL. KHCIOTHOCTH pacTBOpPOB, MOHATHE O BOJOPOAHOM Iokazatene. [loHsaTme o
Ka4eCTBEHHBIX PEaKIHsX.

Xumus 1 anexTpudeckuii Tok. [Tonsitue 06 anexrponnze. OKUCIUTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMU KaK HCTOUHUK
INEKTPUUYECKOro Toka. ['ampbBaHMYECKHE 3JIEMEHThl U aKKyMyJisaTopbl. IloHaTHe o TomnuBHOM ayemeHTe. Kopposus
MeTaiuioB. CriocoObl 3alUThl METAUIOB OT KOPPO3HHU.

TemnoBble 3(h(GEKThl XUMUYECKUX peakiuidl. 3aKOH COXpaHEHHs HSHEPrUM B XUMHUHU. DK30- U IHIOTEPMHUYECKHUE
peakuuu. Tennora cropanus.

CKOpOCTh XUMHYECKUX PEaKIHi, e€ 3aBUCUMOCTh OT Pa3INYHbIX (PakTOPOB. DHEPIUsl aAKTUBALINH.

OO0paTIMOCTh XMMHUYECKUX peaknnil. XMMHUUECKOE PABHOBECHE M CIIOCOOBI €T0 CMELICHUS.

Knaccudukanus XuMIdecknx peakiuii B HEOPraHUIECKOH M OPraHNIECKOH XMMHUH.

Pazoden 2. Ocnoswl opzanuueckoil xumuu
DJEeKTPOHHOE CTPOCHUE aTOMa YIiieposa. Y CTOHYMBOCTh YIIIEPOIHBIX EHEH.

IIpenenbHble, HempeAeNbHbIE U apoOMaTHYeCKHe YriaeBogoponbl. MeraH, STuieH, aleTwieH, OeH3on —
pOJIOHAYaTIBHUKH TOMoOJIoTHYeckux psaoB. [IpencraBnenue o Oyramuene-1,3 U cTHUposie Kak MCXOMHBIX BEIIECTBAX IS
MOJIy4YEeHHUS TIOJTUMEPOB.

OpraHuyeckue COCIMHEHHMS, CBOWCTBAa KOTOPHIX OOYCJOBJIEHBI HAIWYUMEM (QYHKIHOHAJIBHBIX TPYIIL: CIHUPTHI,
(eHomNbl, aJbJETHIBI, aleTOH KaK IPEeACTaBUTENIb KETOHOB, KapOOHOBBIE KHCJIOTHI, CIOXKHBIE 3(UpPbI, aMHUHBI,
aMUHOKUCIIOTHL. [IoHATHE O reTepoMKIax U CTPYKTYPE a30TUCTBIX OCHOBaHMM, Bxoasamux B coctraB PHK u THK.

XKupsl Kak ciaoxHble 3GHUPHI. YTIEBOJBI: CTPOCHHWE MOJEKYJ pHUOO03bI M AE30KCHPHOO3BI, CTPOCHHWE MOJEKYJI H
CBOHCTBA IIIOKO3BI, CaXapo3bl, KpaxmMaja 1 HeJUTIOI03bI.

Benxu: ctpoeHne MOJIEKyII M CBOWCTBA.

OO0ree nmpeAcTaBlIeHNE O CTPYKTYPE MOJIEKYJ HYKJICHHOBBIX KHCIIOT.

BricokomorekymsipHble coennHeHus. MoHoMepsl M nonumepsl. [lonnmepusanns n nonukoHneHcanms. Kaydykwn,
ITaCTMACChl, XUMUYECKHE BOJIOKHA.

I'eneTnueckue CBA3M MEXKIY OCHOBHBIMH KJIaCCaMH OPTaHUYECKHUX BEIIECTB.

Pa3zoen 3. Ocnogwl Heopzanuueckoii Xxumuu

Hemerasmnbl: cTpoeHue, pU3nYecKue U XMMUYECKHE CBOWCTBA. BOIOPOIHBIE M KMCIOPOIHBIE COSIMHEHHUS I'aJOreHOB,
aneMeHToB rpynns! VIA (moxarpymnma kuciopoza), rpynmsl VA (moarpynmna azorta) u rpymnmns! [VA (moarpynma yriepoaa).
OOmast xapakTepucTHKa MeTauloB. BoccraHoBHTENbHBIE CBOWCTBa MeTayuioB. llpencraBieHue O psne CTaHAAPTHBIX
JIEKTPOJHBIX MOTCHINAIOB (JIEKTPOXMMUYECKOM Psijie HAIPSHKEHUH ) METAIIIOB.

[IlenouHsle U MIETOYHO3EMENBHBIE METAILIBL, ATIOMUHHMN, JK€JIE30, MeJlb, IUHK M UX BaXKHEHIINE COCMHEHUS.

OCHOBHBIE KJIaCChl HEOPTaHMYECKHX COEIMHEHHUH M HUX CBOMCTBA: OKCHJBI, BOJOPOAHBIE COEJMHEHUS METAIIOB U
HEMETaJUIOB, KHCJIOTbI, OCHOBaHMUS, aM(OTEPHbIE THAPOKCHIBI, COJIH.

I'eneTHueckue CBA3M MEXIY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKHUX BEILIECTB.

Pazoen 4. Xumus u scu3zno

Xumus B 6])ITy. BriTOBBIE TMMOBEPXHOCTHO-AKTUBHBIC COCIAMHCHUA. MO}OH_H/IC U YUCTSIIHUC BCIICCTBA. OpFaHI/IquKI/Ie
pactBoputenu. beitoBbie aspo3omu. [IpaBuna 6e3omacHoi paboTHI CO CPEeCTBAMU OBITOBON XMMHH.

O6I_HI/IC TIPUHIUIIBI XUMHUYCCKOTO IMPOMU3BOJCTBA. qépHBIe N IBCTHBIC MCTAJIJIBI, CHOCO6BI HX TOJTYYCHHUA. Cl'IJ'IaBI)I.
[IpupogHbIC HCTOYHHUKH YTIIEBOAOPOIOB: He()Th, MPUPOAHEIH ra3. [ToHATHE 0 HEDTEXUMUH.

XuMusi B CENBCKOM XO3siicTBe. MuHepalbHble (a30THBIC, (OoCcPOpHBIC, KAIMNHBIC) U OpraHHYecKhe ymoOpeHus.
CpeacTBa 3allUThl paCTEHUM.



TemaTnueckoe IIAHUPOBAHHUE C ONpPe/AeIeHUEM OCHOBHBIX BHI0B Y4eOHOI
AesiITeJIbHOCTH 00yYAK0IIMXCS.

B rtemarnmyeckoM muaHMpoBaHMM IIPEIMETHBIE LEIM M IUIAHMPYEMBIE DPE3YIbTaThl O0ydYeHHS
KOHKPETH3HPOBAHBI JI0 YPOBHA YHHBEpPCANBHBIX y4ueOHbIX neiictBuid (YVY/), KOTOphIMH OBIageBaroOT
o0yyaeMble B IIPOLIECCE OCBOCHUS MMPEIMETHOTO COACPIKaHUS.

No | Tema XapakTepucTUKa OCHOBHBIX BHJIOB JICATECIHLHOCTH YICHHKA
KOJIMYECTBO YaCOB (Ha ypoBHE y4eOHBIX JEHCTBUI)

1 MopnenupoBath NPOCTPAHCTBEHHOE CTPOEHHE METaHa, 3TaHa,
BBCI[CHI/IC. TeOpI/IH CTpoeHI/I}I OTUJICHA, alICTHJICHA. Ha3wiBaTh HU3YUCHHBIC IMOJIOKCHUA TCOPUHN
OPraHMYECKHX COEIMHEHHMI xumudeckoro crtpoenuss A. M. byrtnepoBa. OmnuchkiBaTh

MIPOCTPAHCTBEHHYIO CTPYKTYPY U3yUaeMBIX BEIIIECTB.
3 gaca Onpenenars Ka4eCTBEHHBI COCTAB U3yYaeMBIX BEIIIECTB.

Paznnyath NOHATHA <«ANEKTPOHHAS 00O0JIOYKA» M «IJIEKTPOHHAS
opbutaney. PasnuuaTh mpeameTsl M3ydeHHS OPraHMYEecKOd U
HEOPraHU4YeCKOH XUMHHU

2 HccnenoBats CBOMCTBA M3ydaeMbiX BellecTB. MoaenupoBaTh
YrieBogopoibl U UX CTPOCHHE MOJICKYJ U3y4aeMbIX BEIIECTB.

IPUPOIHBIC HCTOYHUKH. H36JIIOIL3TI) JACMOHCTPUPYEMBIC nu CaMOCTOATCIIbHO

MIPOBOAMMEIE OMBITHL. HabmogaTh M ONMHCHIBATh XMMHUYECKHUE

8 4acoB peaknuu C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO, POIHOTO)

s3bIKa W SA3bIka XUMHU. Has3piBaTh W3y4eHHBIE MOJIOKCHUS
Teopuu XxuMudeckoro crpoeHust A. M. byrneposa. O600maTh
3HaHMS W JIeNIaTh BBIBOJBI O 3aKOHOMEPHOCTSX HW3MEHEHHI
CBOWCTB YIJI€BOAOPOIOB B FTOMOJIOTMYECKHX psiax. OnuceBaTh
T'€HETUYCCKHUEC CBA3HU MCXKIOY N3YUCHHBIMU KJjraccaMmn
OPraHNYEeCKHX BEIIECTB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO,
pOI[HOFO) s3pIKAa M S3bIKa XWUMHHU. Pa3anyars ITOHATHS

«M30MEP» M «TOMOJIOI». XapaKTepUu30BaTh CTIIOCOOBI
MOJTyYEHHUs, CBOWCTBA W 00JAaCTH TPUMEHEHUS HW3ydacMbIX
BEIIECTB

0606H_IaTL IMOHATHUA  «KOBAJICHTHAA  HCIOJISIpDHAsA  CBA3bY,
«KOBAJICHTHAsA noJrsipHast CBA3b», «HMOHHas1 CBA3b»,
«BOAOpOAHAA CBA3b». Paznuuate HU3YUYCHHBIC BHJbI U30MCPUH
OpPraHNYCCKUX BCHICCTB.

3 HccnenoBars cBOMCTBa M3y4aeMbIX BelleCTB. MozenupoBaTh
Kucnoponcoaepxaniue CTPOCHHE MOJIEKYJI U3yYaeMBbIX BEIIIECTB.
COCTMHEHHUE U UX Ha6mronats JIEMOHCTpPUPYEMBbIE H CaMOCTOSITETLHO

MIPOBOJUMBIC OIIBITHI. Ha6HIOZIaTI) N OIIMChIBATh XHMHUYCCKUEC

HAaXOXJEHUE B )KUBOU
peakuuu C TOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO, POJIHOTO)

HPUPOAC. S3bIKa M fA3bIKA XUMHUU. HasbiBaTh HM3y4YEHHBIE ITOJIOKEHHS
TEOpUH XHMHUUYecKoro ctpoeHust A. M. bytneposa. O600marh
9 gacos 3HaHMS M JeNaTh BHIBOJBI O 3aKOHOMEPHOCTAX H3MEHECHHI

CBOKCTB yTJIEBOJOPOIOB B TOMOJIOTHUECKHUX psimax. OmuCHIBAThH
FEHETUYECKUE  CBS3M  MEXKAY  H3YYCHHBIMH  KJjaccamMu
OpPTaHMYECKUX BEIIECTB C NMOMOIIBID €CTECTBEHHOTO (PYCCKOTO,
POIHOTO) SI3bIKA M S3bIKA XUMHH. Pa3nnyaTs TOHATHS «H30MEp»
U «TOMOJIOT». XapaKTepu30BaTh CITOCOOBI MOJy4Y€HHUS,
CBOWCTBA M 00JIACTH PUMEHEHUS N3y4aeMBbIX BEIIECTB

Paznmuuare N3YYCHHBIC BUABI U30OMEPUHN OPTraHNYCCKUX BEIICCTB.




A3zoTcoaepxaiiue
COCIUHECHHE U UX
HaXO0XICHHUE B )KUBOU
MpUpPOJIE.

6 uacoB

HccnenoBars CcBOWCTBAa W3y4aeMbIX BellecTB. MonenupoBaTh
CTPOCHUE MOJICKYJT U3y4acMbIX BEIIECTB.

Habmonate JEMOHCTPHPYEMBIE u CaMOCTOSITEIHLHO
MpOBOJMMEIC ONBITH. HaOmogaTh W OMHMCHIBATH XUMHUYECKHE
peakuuu C TOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO, POIHOTO)
S3bIKa M S3bIKA XUMHU. HaspiBaTh W3y4YCHHBIC TTOJOKCHUS
TEOpHH XUMHUYEcKoro ctpoeHus A. M. bytieposa. O600maTh
3HaHUsI W JeNaTh BBIBOJBI O 3aKOHOMEPHOCTSAX HW3MEHEHHM
CBOWCTB YTJIEBOJIOPOJIOB B TOMOJIOTHYECKUX psifax. ONHUChIBATH
TCHETHUCCKHE  CBSI3U  MEXJY  HM3YYCHHBIMH  KJaccaMu
OpPTaHUYECKUX BEILECTB C MOMOIIBI0 €CTECTBEHHOTO (PyCCKOTO,
POIHOTO) SI3bIKA U A3bIKA XUMHUH. Pa3nuuaTh NOHATHS «H30MEP»
U «roMoJIoT». XapaKTeph30BaTh Croco0bI MOJTY4CHUS,
CBOWCTBA W 00JIACTH MMPUMEHEHHS N3y9aeMbIX BEUICCTB
Paznuuath n3yyeHHble BUABI N30MEPHN OPTaHMYECKHUX BEIIECTB.

Bbuonornyecku akTuBHBIE
OpraHn4€CKucC COCINHCHUA

3 gaca

HccnemoBate cBolicTBA M3ydaeMbIX BemiecTB. HaOmomaTth
JEMOHCTPHPYEMBIE H CaMOCTOSITENIBHO IPOBOJUMBIE OIIBITHI.
Habntonate M OmuchIBaTH XMMUYECKHE DPEAKLIUH C ITOMOILBIO
€CTECTBEHHOTO (PyCCKOr0. POJTHOTO) A3bIKA U S3bIKA XUMHUH.
Ha3piBaTh M3y4eHHBIE TIOJIOKEHUS TEOPUH XUMHYECKOTO
ctpoenus A. M. bytneposa.

Paznuuate MexaHI3MBI 00pa30BaHMs KOBAICHTHOH CBSI3H.
XapakTepru3oBaTh CBOWCTBA, OHMOJIOTHMYECKYIO pOIb U OOJIACTH
IPUMEHEHUS N3y4aeMbIX BEIECTB

HckyccTBeHHBIE
CUHTETHYECKUE

OpraHn4€CKrUeC COCAUHCHM.

3 gaca

HabnronaTe 7eMOHCTpUpYEMBIE U CAMOCTOSTEIIHLHO MPOBOAMMBIE
onbIThl. HabnromaTh W ONMHMCHIBATE XWMHYECKHE PEAKIMH C
MIOMOILBI0 €CTECTBEHHOTO (PYCCKOT0, POIHOIO) SI3bIKa U SI3bIKA
xuMud. OmnuceiBaTh CHOCOOBI TOJMY4YEHHS W TNPUMEHEHHE
W3yYCHHBIX BBICOKOMOJICKYJISIPHBIX COCIUHEHUI M MOJMMEPHBIX
MaTepHaJioB Ha X OCHOBE.

Paznuuare oOmME TOHATUS XHMHH BBICOKOMOJIEKYJISIPHBIX
COEIMHEHMI: MOHOMED, TOIUMEp, CTPYKTYPHOE 3BEHO, CTENEeHb
MIOJIMMEPU3ALINH, cpenHss MOJIEKYJISIpHast Mmacca,
MOJIMMEpH3aLys, MOJIMKOHACHC AL XapakTepu3oBarb
MOTPEOUTEIHCKHE CBOMCTBA M3YYEHHBIX BBICOKOMOJIEKYIISIPHBIX
COCAMHEHHUH U MOJUMEPHBIX MaTEPHUAIOB HA UX OCHOBE

5 | O600mmeHue 2 4aca

MarepuajibHO-TeXHHYeCKOe o0ecneyeHrne 00pa3oBaTeJIbHOr0 nmpouecca.

Hamypanvuvie o6vexkmol. HarypanbHble OOBEKTHI, HCIOJIb3YyEeMbIE B OOyYE€HHUU XHUMHH,
BKJIIOUAIOT B €e0sl KOJUIGKIIMM MUHEPAJIOB M TOPHBIX MOPOJ, METANIOB U CIIABOB, MUHEPAITBHBIX
ya00peHuH, TracTMace, KaydyKoB, BOJIOKOH | T. 1. O3HAKOMJICHHE yUaIIuXcsi C 00pa3iiaMi HCXOTHBIX
BEIECTB, MOJYIPOAYKTOB U TOTOBBIX H3JEIHI MO3BOJSIET MOJYYUTh HATISAHOE MpEACTaBiIeHHe 00
ATUX MaTepuajjax, UX BHEITHEM BHUJE, a TAKKE O HEKOTOPHIX (PM3MUYECKUX CBOWCTBAaX. 3HAUYUTEIHHBIE
y4eOHO-TI03HABATEIbHBIE BO3MOKHOCTH UMEIOT KOJUIEKIIMH, U3TOTOBJICHHBIE CAMUMH O0YYarOIIIMMHUCS.
[IpenMeTs! Uit TAKMX KOJJIEKLIUN COOMPAIOTCS BO BpeMs SKCKYPCUN U IPYTUX BHEYPOUHBIX 3aHSITHI.
Konnekunn ucmonp3yrTcsi TOMBKO TSl 03HAKOMIICHHUST YYAIIUXCsI C BHEITHUM BUJOM M (PU3HUECKUMU
CBOMCTBAMH M3Yy4a€MbIX BEIIECTB M MaTEpHAIOB. [ MpoBEACHUS XUMUYECKUX OMBITOB KOJUICKIHMH
WCIIOJIb30BaTh HEJb3SI.

Xumuueckue peaxmuewvt u mamepuanvi. OOpaiieHre €O MHOTMMH BeLIeCTBaMH TpeOyeT
CTPOTOTO COOJIIO/IEHNsI TIPABUI TEXHUKU 0€30MacHOCTH, OCOOCHHO IMPH BHIOTHEHUH OMBITOB CAMUMU
yuamumucs. Bece HeoOXoaumble MEPBI IPEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTAX
Y MHCTPYKIUSX, & TAKXKE B IOCOOUSX JIJIS YIUTENEH XUMUU.

Haubonee yacTo ucnonbp3yemble peakTUBBI U MaTepUabl:

MIPOCTHIC BEUIECTBA - MEIb, OPOM, HATPUH, KAIBIIUNA, ATFOMIUHHA, MATHUMN, )KETIE30;
okcunsl - meau(Il), kanpius, sxeneza(1ll), maraus;

KHUCJIOTHI - COJISIHAsI, CepHasi, a30THas;



OCHOBAHUS - THAPOKCHU HATPHUSI, THIPOKCH]T KaJbIUs, THAPOKCU Oapusi, 25%-HbIii BOAHBINA pacTBOP
aMMHaKa;

comu - xjopuabl Harpusi, menu(IM), amomunus, sxkenesa(lll); HuTpaTel Kamus, HaTpus, cepedpa;
cynbdarsl meau(I), xeneza(N), xeneza(1ll), ammonust; noau Kamus, OpoOMU HATPHS;

OpPraHWYECKUE COCIUHEHUS - ITAHOJ, YKCYyCHas KHUCJIOTa, METHUJIOBBIA OpaHXKeBBbIH, (heHondTanenH,
JIAKMYC.

Xumuueckaa nabopamopnasa nocyoa, annapamvl u npudopvl. XuUMUYecKas IoOCyAa
MOAPA3ACNACTCS Ha JBE TPYINIbL: IS BBIIOJHEHHS OIBITOB YYalIUMUCA WU JIEMOHCTPALMOHHBIX
OIBITOB.

[Tpubopskl, ammaparbl ¥ YCTAaHOBKH, HCIIOJIb3yeMbIC Ha ypOKaX XUMHH, MOAPA3JCISIOT Ha OCHOBE
MPOTEKAIOMIUX B HUX (U3NYECKUX M XUMUYECKUX MPOIECCOB C YYACTHEM BEIECTB, HAXOISAIIUXCS B
Pa3HbBIX arperaTHbIX COCTOSIHUSIX:

npuOopbl At paboThl C ra3aMu - MHOJy4YeHHUE, COOMpaHUE, OYHMCTKA, CYIIKA, MOTJIOLICHHE Tra3oB;
peaKIu MEX1y TOTOKaMU T'a30B; PEaKLUU MEXKY ra3aMi B AJICKTPUUECKOM Pa3psiie; PEaKIIuu MEKITY
ra3aMH Ipy MOBBIIIEHHOM JaBJICHUU;

anmapaThl U IPUOOPHI IS OTBITOB C KUJAKUMHU M TBEPIBIMU BEIIECTBAMHU - IIEPETOHKA, (PHUIHTPOBAHUE,
KPUCTAJUIM3ALUs; MPOBEJCHUE PEaKLM MEX]y TBEPAbIM BEIIECTBOM M JKHUJIKOCTBIO, )KMIKOCTHIO U
AKUJKOCTBHIO, TBEPBIMH BEIICCTBAMHU.

Bue »T0#i kitaccuduKkauy HaXoAsITCs JBE TPYIIbI y4eOHOI anmaparypsbl:

1) mist u3ydeHHus: TEOPETHUYECKUX BOMPOCOB XHWMHHM - HWJUTFOCTPAIMS 3aKOHA COXPAHEHUS MacChl
BEILECTB, JIEMOHCTpalusl 3JIEKTPOIPOBOJHOCTH pPACTBOPOB, JAEMOHCTpalus JABUKEHUS HOHOB B
AIEKTPUUYECKOM T0JI€; ISl U3YUYE€HUSI CKOPOCTH XMMHYECKOM pEeaKIIMi ¥ XUMUYECKOT0 PAaBHOBECHS;

2) nis WUTIOCTPAallMM XUMUYECKHUX OCHOB 3aBOJCKUX CIOCOOOB MOJNIYYEHHS] HEKOTOPHIX BEIIECTB
(cepHOI KMCIIOTBI, aMMHUaKa U T. I1.).

BcenomoraTtenbHylo  poib  UTparOT M3MEpUTENbHBbIE W HarpeBaTellbHbIE MPUOOPHI, pPa3IUYHbIC
MIPUCTIOCOOJICHUS JJISI BHITIOJTHEHUS OTIBITOB.

Moodenu. OO0beKTaMHU MOJEIHPOBAHUS B XUMHUH SIBISIOTCS aTOMBI, MOJIEKYJbI, KPHCTAJUIbI,
3aBOJICKHE ammapaThl, a TAKXKe MPOUCXOJIAIINE MPOIecChl. B mpenogaBaHuy XUMHUH HCIIOJIBb3YIOTCS
MOJIETT KPUCTAUTMUECKUX PEIIeTOK anMmasa, rpadura, cepbl, pocdopa, okcuaa yriaepoaa(lV), noma,
xKenesa, Menu, MarHus. [IpOMBIIIUIEHHOCTBIO BBIMTYCKAIOTCS HAaOOpHl MOJENe aTOMOB ISt
COCTABJICHHS IIAPOCTEP>KHEBBIX MOJEJIEH MOJEKYJ, KOTOPblE B OCHOBHOM HCIOJIb3YIOTCS MPU U3Y-
YEHUU OPTraHUYECKON XHUMHUH.

Yuebnvie nocobua na neuammoii ocnoge. B mpouecce 0oOyueHHS XMMHUU HCHOJIB3YIOTCS
CIeNyIOIMe TaOJUIIBl TOCTOSTHHOTO JKCIoHupoBaHus: «llepromnueckas cucTteMa XHUMHYECKUX
anemenToB [I. . MengaeneeBa», «Tabnuiia pacTBOPUMOCTH KHCIOT, OCHOBaHUH U coiei», «NeKT-
POXMMHYECKUHN PsJ HANMpsHKEHUH MeTauioB» W ap. sl opraHu3alMe CaMOCTOATENTBHON pabOThI
oOydaromuxcs Ha ypOKax HCIONIb3YIOT pa3sHOOOpa3HbIe AMIAKTUYECKHUE MaTepuasbl: TeTpaau Ha
MeYaTHOW OCHOBE WJIM OTJEIbHBIC PabOYHe JHUCTHl - HHCTPYKIIMH, KapTOUYKH C 3aJaHUSMHU Pa3HOU
CTENEHU TPYAHOCTH JIJISl U3YUEHUSI HOBOTO MaTepHalia, CaMOIIPOBEPKHU M KOHTPOJISl 3HAHUM ydallIuXCsl.



