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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1mo XxuMHuM Ha YpOBHE CpelHEro o01iero oopazoBanus pazpaboTaHa
Ha ocHoBe DeaepanbHOro 3akoHa OoT 29.12.2012 Ne 273-03 «O06 obpazoBaHuU B
Poccuiickoit depeparun», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS (denepaabHON
oOpasoBarenpHON TporpamMmbl  cpemHero obmiero ob6pazoanus (POII COO),
npencraBieHHbIX B DenepanbHOM TOCYyIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHIApTE
COO, c¢ yuérom Konunenuuum npenogaBaHus y4eOHOro mnpeaMera «XuMUsS» B
oOpa3oBarenpHbIX opranuzanusax Poccuiickoit denepaliuu, peaasu3yomux OCHOBHbIE
oOpa3oBarenbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXKEeHUM «CTpaTerud pa3BUTHUS
Bocniutanusi B Poccuiickoit @eaepanuu Ha nepuoa ao 2025 roga» (Pacnopsbkenue
IIpaButenbcTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3padOTKE HpOrpaMmbl MO XUMHUHU, K ONPEIEICHUIO
oOuieil crpaTerun oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPECTBAMHU
yuebHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHsle mnonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH,
COJICp’KaHMs, pPe3yJbTaTOB OOy4YeHUs U TpPeOOBAHWM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, NOJIy4aeMOe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHOM  OpPraHu3allid, SBISETCS HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CHOYXKUAT 3aBEepUIAIOLNIMM  3TallOM  pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KJIOYEBBIX I[EHHOCTEW, MPUCYIIHX
LIEJIOCTHON CHCTEME XUMHUYECKOI0 00pa30BaHus. DTH HEHHOCTU KacaroTCs MO3HAHUS
3aKOHOB MPUPOJbI, (OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTypbl YeJIoBeKa, a
TaK)K€ DKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 310POBBIO U TPUPOAHOM
cpene. Peanusyercs xumudeckoe oOpa3oBaHUe 00yYaroOlIUMXCsl Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHUsl CpeJACTBaAaMHU Y4yeOHOro mnpeaMera «XUMUs», COJEpKaHHE U
IOCTPOEHUE KOTOPOTO OMpENEICHbl B MPOrpaMMe MO XUMHUHU C YYETOM CHELMPUKU
HAayKl XUMHUH, €€ 3HAUYCHUS B TO3HAHUM MPUPOJABl M B MaTEPUAIbHON KU3HU
oOlIecTBa, a Takke ¢ YYETOM OOIMMX IeJie M MNPUHIMIOB, XapaKTepU3YIOIIMX
COBPEMEHHOE COCTOSIHME CHUCTEeMbl CpeaHero oOiero oopa3zoBaHusi B Poccuiickoii
denepanum.

XuMHUsi Kak DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0co0yi0 poJib B
COBPEMEHHOM IMBUJIM3AILIMY, B CO3JJaHUHM HOBOM 0a3bl MaTepHalIbHOM KyJIbTyphl. OHa
BHOCUT CBOM BKJaJ B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBIILJIECHUS, B
CO3JJaHUE IEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O E€IUHCTBE
IpUPOJBI U YEJOBEeKa, KoTopoe (opmupyeTrcs B XHMHUHM Ha OCHOBE IOHUMAaHMS
BEILIECTBEHHOI'O0 COCTAaBa OKPY)KAIOLIEr0 MHUpPA, OCO3HAHUS B3AMMOCBSI3H MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BOZMOYKHBIMH 00JaCTsIMU IPUMEHEHUS.



TecHO B3aMMOJEICTBYsSI C JIPYTMMH €CTECTBEHHbIMM HAayKaMH, XUMHs CTaja
HEOTHEMIIEMON YacCThI0O MHPOBOM KyJIbTYPbl, HEOOXOJUMBIM YCIOBUEM YCIEUIHOTO
TpyJla U JKU3HM KaxJoro uwieHa ooOmectBa. CoBpeMEHHass XUMHUS KaK Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HANpaBleHA HA PEIICHHE
rJI00aNbHBIX MPOOJIEeM YCTOMYMBOIO Pa3BUTHS 4YEOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUIIEBOM, IKOJIOTHUECKON 0€30M1aCHOCTH U OXPAHBI 3J0POBbSL.

B coorBercTBUM ¢ OOMMMH UEISIMH W TMPUHIUIAMH CPEIHEro OOIIero
oOpazoBanus conepkanue mpeamera «Xumus» (10—11 kiaccel, 6a30BbIl ypoBEHb
U3Y4YECHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOJTOTOBKY
oOy4Jaronuxcsi, HLOOXOUMYIO UM JIJIsl BIPAaOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIFOUEHHUSA B )KM3Hb COLMYMa, MPOAOKEHUST 00pa30BaHUS B Pa3IMYHbIX
00J1aCTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  mipeAMeTa  «XUMHsD — SBISIIOTCS  0a30BbIe  KYpPChl  —
«Oprannyeckas xumusi» u «OOmas W HeopraHUYecKkas XHUMHsS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAQHUW MO HEOPraHWYECKOM XUMHUU (C BKJIIOUCHHEM 3HAHUW M3 OOIICH XUMHUU) U
OopraHndeckon xumuu. POpMUPOBAHHE NAHHOW CUCTEMBI 3HAHUN TNPH W3YYECHHH
npeaMeTa 00ecneurnBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOI000pasus BEIIECTB
Ha OCHOBE OOILMX MOHATHI, 3aKOHOB U TEOPUM XUMUH.

Crpyktypa conaepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMHUs» cpopMupoBaHa B MporpaMme MO XHMHH Ha OCHOBE
CUCTEMHOIO TMOAX0/Ja K M3y4eHUI0 Y4yeOHOro Marepuaja U OO0yCJOBIIEHA
UCTOPUYECKH 0OOCHOBAHHBIM PA3BUTUEM 3HAHUI HA ONPEEIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHMYeCKON XWMHM BEIIECTBA pacCMaTPUBAIOTCA Ha
YPOBHE KJIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHX COCIMHEHUM, a TakKe Ha
YPOBHE CTEPEOXUMHMUYECKUX U AIEKTPOHHBIX MPEJCTABICHUH O CTPOCHHH BEIIECTB.
CBenenusi 00 wH3y4yaeMbIX B Kypce BEIIECTBaxX JarOTCsi B pPa3BUTUU — OT
YIJIEBOJOPOAOB O CJIOXHBIX OMOJIOrMYECKM aKTUBHBIX coeAMHEHUH. B kypce
OpraHUYeCcKON XMMHUHU TMOJYy4Yal0T pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO
obmero oOpa3oBaHUsl T€pBOHAYAJbHBIE MPEACTABICHUS O XUMHUYECKOW CBS3H,
KJ1acCU(DUKAIIMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT HX
CTPOEHHUS, 0 XUMHUYECKOW PEAKIIUH.

[Ton HOBBIM yriaoM 3peHUs B TMpeaMeTe «XuMHUs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO 001ero oOpa3oBaHUs
TEOPETUYECKH Marepuan U  (PaKTOJIOrMYECKHUE CBEJCHHUS O BEIIECTBAX W
XUMUYECKON peakmnuu. Tak, B 4aCTHOCTH, B Kypce «OOmas v HeopraHWYecKas
XUMHS»  OOYyYaromMMCsl TPEJOCTaBIsSETCS BO3MOXHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPEeTHYECKHX U METOAOJOTHYECKHX MO3MIIHMA,



rIyOo)ke TIOHATh HMCTOPUYECKOE UW3MEHeHHEe (YHKIMA 53TOro 3akoHa — OT
o0oO0mIaromiei 10 0ObACHAIONMEH 1 IPOTHOZUPYIOUICH.

Enunas cucrtemMa 3HaHUM O BAXKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOECHUH,
CBOWCTBaX W NPUMEHEHHH, & TAKKE O XHMHYECKHUX PEAKUUAX, UX CYUIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHus AomnoiHsAeTcs B Kypcax 10 u 11 kimaccoB anemeHTamu
COJICp’KaHUS, UMECIOUIMMU KYJbTYPOJIOTUYECKUH W MPUKIATHON XapakTep. OTH
3HaHUSA CIIOCOOCTBYIOT MOHMMAHHMIO B3aUMOCBSI3M XUMHUU C JPYTMMH HayKamu,
PacKpbIBAIOT €€ poJib B MO3HABATEIbHONW M MPAKTUYECKOW JESTEIBHOCTH YEIIOBEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBaXXEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUH U
NPAKTUYECKUX MPUI0KEHUNA XUMHH, TIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMaxX, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKUA OCMBICIMBATh UH(POPMAIMIO U MPUMEHSTh €€ JIsl OMOJHEHUS 3HaHU,
pELIECHUS] UHTEIUIEKTYaJIbHBIX U 3KCIIEPUMEHTAIbHBIX MCCIEA0BATEIbCKUX 3a1a4y. B
IIEJIOM COJIepKaHUE YYEOHOro MpeaMeTa «XUMHUS» JAHHOTO YPOBHS HW3Y4YEHUS
OpPUEHTUPOBAHO Ha (HOPMUPOBAHHME Yy OOYYAIOUIUXCSA MUPOBO33PEHUYECKOW OCHOBBI
Ui moHuMaHusg (uiocopCcKux HUJeH, TakuX Kak: MaTepuaJbHOE €IMHCTBO
HEOPraHMYECKOr0 M OPraHUYEeCKOro Mupa, 0OyCJIOBJIEHHOCTh CBOWMCTB BEIECTB HX
COCTAaBOM U CTPOEHHUEM, [MO3HABAEMOCTh MPHUPOJHBIX SIBJICHUW MyTEM 3KCIIEPUMEHTA
U pEeHieHUs TMPOTHUBOPEUYUN MEXKIYy HOBBIMH (akTaMU U TEOPETUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUM B PEHICHUU DKOJIOTMYECKHUX MpOoOsieM, a
TaKXe Mpo0JieM cOEpexKEeHUsI IHEPIEeTUUECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B mmane pemeHuss 3agad  BOCHUTAHUS, Pa3BUTUA U COLMAIU3ALUU
OoOy4Jaronuxcsi MPUHATBIE TPOrPAMMONM IO XHMHH TOJIXOJbI K OMNPEASICHUIO
COJICp)KaHUSI W  TOCTPOEHUSA MpeaMeTa NpeAycMaTpuBalOT  (HOpPMUpPOBAHUE
YHUBEPCAIbHBIX YUE€OHBIX JNEUCTBUM, UMEIOIMNUX 0a30BO€ 3HAYCHUE IS PA3TMUHBIX
BUJIOB JIEATEIBLHOCTH: pEIICHUs NpoOJieM, TOUCKa, aHaim3a U 00paboTKu
uHbopMaIK, HEOOXOAUMBIX JUIsl TPHOOPETEHUS ONbITa TMPAKTHYECKON U
UCCIIEIOBATELCKOM eI TEILHOCTH, 3aHUMAIOIIIEH BaXXKHOE MECTO B IMMO3HAHUW XUMUH.

B npaktuke mnpenogaBaHusT XMMHU KaK Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusl, TaK U Ha YPOBHE CpeaHEro oOIlero oOpa3oBaHMs, NMPU ONPEICTICHUN
COJICP)KATEIIbHOW XApaKTEPUCTUKU LEJIeHd H3ydYeHHUs MpeaMeTa HampaBlICHUEM
MEPBOCTENICHHOW 3HAYUMOCTH TPATUIIMOHHO Tpu3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKOM HayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
NEATEeIbHOCTH YEJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAUYECKOM TOYKM 3PEHUSI TAKOM NOAXOJI K ONPEACICHUIO LEJIEH H3YYCHUS
MpeaMeTa SABISIETCS BIOJIHE ONPABIAHHBIM.

CornacHo MaHHOW TOYKE 3pEHHUs] TJABHBIMHM IEJISIMU HW3YyYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:



dbopMHpOBaHHE CHUCTEMBI XMMHYECKUX 3HAHWN KaK Ba)XHEHIIEW COCTaBISIONMIEH
€CTECTBEHHO-HAYYHOI KapTHUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIE MOHATHUSA,
(GyHIaMeHTalIbHbIE 3aKOHBI U TEOPUH XUMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE U
NOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHH MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,

(dopMupoBaHUE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB
M XUMHYECKUX  peakluid, HEOOXOAUMBIX s  OpHOOpEeTEeHUs  yMEHHUM
OpUEHTHUPOBATLCS B MHUPE BEUIECTB M XUMHUYECKUX SIBJICHUH, UMEIOUIUX MECTO B
IpUPOJIE, B MPAKTUUECKOU U MMOBCETHEBHOM KU3HU;

pa3BUTHE yMEHUH U CIOCOO0OB JI€ATENLHOCTH, CBA3aHHBIX C HAOJIOJIEHUEM H
OOBACHEHHEM XHMHYECKOTO SKCIIEPUMEHTA, COOIIOAEHUEM IMpaBUil O€30MacCHOIO
oOpallleHUsI C BEIIECTBAMM.

Hapsiny ¢ aTuM, coaepskareibHas XapaKTEpUCTUKA LEJIEW M 3a1ad U3ydeHUs
peIMeTa B MporpaMMe 0 XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMHU TPUOPHUTETAMH B CHUCTEME CpelHero obmero oOpasoBaHus. CerojnHs B
MPENOIaBaHUHN XUMHUHU B OOJbIIEH CTENEHU OTHAETCS MPEANOUYTEHUE MPAKTUYECKOU
KOMITIOHEHTE COJIepaHusl 00yUYeHUsl, OPUEHTUPOBAHHON HAa MOJATOTOBKY BBIITYCKHUKA
o01ieo0pa3oBaTeabHOM  OpraHU3aly, BIAJCIONIET0 HE HAa0OpOM 3HaHWM, a
(PYHKIIMOHAJIBHONH TIPaMOTHOCTBIO, TO €CThb CIOCO0aMHU U YMEHHMSIMH aKTUBHOTO
MOJIyYeHUs] 3HAHMM M TMPUMEHEHHS HMX B pEaJbHOM >KU3HU JUIsl pELIeHUs
MPaKTUYECKUX 3a]1a4.

B cBs3M ¢ 3TUM NpU U3Y4YEHUH NpeaMeTa « XUMUS» TOMUHUPYIOIIEE 3HAYCHNE
IpUOOPETAIOT TaKUE LIETU U 3a/1a4H, KaK:

ajanTaiys 0Oy4arolUXCsl K YCJIOBHUSIM JIUHAMUYHO PAa3BUBAIOIIETOCS MHpA,
(dbopmupoBaHue MHTEJIEKTYaJIbHO pa3BUTOM  JIMYHOCTH, rOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY HPUHITHIO T'PAMOTHBIX
pelIEHUd B KOHKPETHBIX >KU3HEHHBIX CHUTYallMsIX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

dopmupoBaHue y  OOydYalOIIMXCA  KIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIMI), WMEIOIIUX YHUBEpPCAIbHOE 3HAYEHHE /I Pa3JIMYHBIX BHJIOB
NEeSATEIBHOCTU: pelleHusl MpoOiieM, MOMCKa, aHauu3a U 00pabOTKM HHPOpPMALINH,
HEOOXOUMBIX JJIsl MPUOOPETEHHSI OMbITA ACSITEIbHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B IO3HAHUM XUMHH, a TaKXKe Uil OUEHKH C MO3ULUKA HKOJOTMYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOILIECCOB HA OPraHU3M
YeJioBeKa U MPUPOJIHYIO CPEAY;

pa3BUTHE I[I03HABATEIbHBIX HWHTEPECOB, HWHTEJUIEKTYalbHBIX U TBOPYECKHUX
CIIOCOOHOCTEW 00yJaronuxcsi: CrIoCOOHOCTH CaMOCTOSITEIbHO MPUOOpPETaTh HOBBIC
3HAaHHA N0 XMMHU B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTSMH, HUCIIOJIb30BAThH



COBpeMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTHH JUIsl MOMCKAa M aHanu3a y4eOHOM U
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMHUYECKOTO COJIEP)KAHNUS;

(dopMupoBaHUE U PAa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO M JOTHYECKOTO
MBIIIJICHUS, HAOIIOAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBbI, B YACTHOCTH, MpPHU IJAHUPOBAHUM W TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE y  OOydalmmxcsd  yOEXKIEHHOCTH B  T'yMaHHCTHYECKOU
HAMPaBJICHHOCTH XUMUHU, €€ BaXXHOM pOJIM B PEIIEHUH TJIOOAIBHBIX MPoOJieM
PalMOHAIIBHOTO TPUPOIOIONIB30BAHUS, TMOMOJIHEHHUS] YHEPreTUYECKUX PECypCoB H
COXpaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OEpEeKHOTO
OTHOLIEHUS K MPUPOJE U CBOEMY 3JI0POBbIO, a TakXKe MPUOOPETEHUS OIMbITa
WCIIONIb30BAaHUsl TOMYYEHHBIX 3HAHWW I TPHUHATHA TPAMOTHBIX pEIICHUHA B
CUTYalUsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B yueOHOM muiane cpenHero oouiero o0pazoBaHus npeaMeT « XUMHs» 6a30BOro
YPOBHSI BXOJUT B COCTaB MPEAMETHOMN 001acTh « ECTECTBEHHO-HAYUYHBIE PEIMETHD.

OO01iee 4KCiIO YacoB, OTBEAEHHBIX JIs1 U3yYEHUs] XMMHUHU, HA 0a30BOM YpPOBHE
cpeaHero oOiero oopa3zoBanus, cocrapisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac
B Hefento), B 11 kiacce — 34 yaca (1 yac B Hezelnto).



COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYECKON XUMHU

[IpenMer opraHMyeckol XMMHUU: €€ BO3ZHHMKHOBEHHUE, Pa3BUTUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepUaloB. Teopus CTPOCHUS OPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHoBHBIE monoxkeHus. CTpyKTypHbIE (HOPMYIIbI
opraHnueckux BemiecTB. ['omosnorusi, nzomepusi. XuMu4yeckasi CBsI3b B OpraHUYECKUX
COCMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenre o kiaccuuKalMyu OpraHUYECKUX BemecTB. Homenkiarypa
OpraHUYEeCKUX COCIMHEHHM (CHUCTeMaTH4ecKas) W TpPUBHAJIbHBIE Ha3BaHUSA
BOXKHEUIIINX MPEACTABUTEIEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHMsI BEIIECTB M UX [PEBpAILCHUI:
O3HAaKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIIECTB U MaTepuaiaMu Ha UX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJI OpPraHUYECKHUX BEIIECTB, HAOJIOJCHUE W OINHUCAHUE
JEMOHCTPALIMOHHBIX OMBITOB 10 MPEBPAIICHUID OPraHMYECKUX BEIIECTB IMpHU
HarpeBaHuM (IiaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHUW psAn. MeraH U 3TaH —
POCTEUIIINE TPECTABUTETN aJKaHOB: (U3WYECKUEe W XUMUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUsT U TOPEHUs), HAXOXJICHUE B TMPUPOAE, INOIYyUYCHHE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUN psi. DTWIEH U MPOMWICH —
POCTEUIIINE TPEACTABUTETN aJKeHOB: (U3WYECKUEe W XUMUYECKHE CBOMCTBa
(peakuuy  TUAPUPOBAHUSA, TAJIOTEHUPOBAHMS, TUApATallMd, OKUCICHHS U
MOJIMMEPU3ALINH ), TIOTYUYCHUE U TPUMEHECHHUE.

Ankaauensl: Oyramuen-1,3 u wMetunOyranuen-1,3: cTpoeHHe, BaKHEUIIHE
XUMUYECKUE CBOMCTBa (peakiusi nonumepusanuu). [lomydeHne CHUHTETHYECKOTO
KayudyKa 1 pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUHN psill. AIIETHIICH —
OPOCTEHINNI  TPEACTaBUTENb AJKMHOB: COCTaB, CTpoeHUe, (U3UYECKUE U
XUMUYECKHE CBOWCTBA (pEaklUM THUIPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIINH,
TOPEHHUS1 ), TOJyYCHUE U TPUMEHECHHUE.

Apenbl. benson: coctaB, crpoeHue, (GU3HUECKHE W XWMHUYECKHE CBOMCTBA
(peakuu TaJOTeHUpPOBAHUS U HUTPOBAHUS), MOJYyUYEHHE U NpUMEHEHHE. 10.1yoi:
cocmas, cmpoenue, uzuiecKue u XumMuyeckue c8oUcmaa (peaKyuu 2aio2eHupo8aHus



U HUMpOBanus), nonyyenue u npumeHnenue. TOKCUYHOCTb apeHOB. | eHeTmyeckas
CBSI3b MEXKY YTJIEBOJOPOAAMHU, IPUHAICKAIIUMHU K Pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIJI€BOAOPOAOB. IlpupoaHblii Ta3 W MOIYTHBIE
HedTanbie Ta3bl. HedTh m e€ mpoucxoxkaenue. CrocoObl mepepaboTku HeTH:
NEpPEeroHKa, KPEeKUHT (TepMHUYECKHM, KaTaJuTU4YeCcKuil), nuposus. I[IpoaykTsi
nepepaboTku HePTH, WX TMPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KameHHBIN
YTOJIb U IPOAYKTHI €0 MepepadOTKH.

OKCIepUMEHTAIbHBIE METOAbl M3YyYEHUS BEUIECTB W HX MpEeBpalleHU:
O3HaKOMJICHHE ¢ 00pa3liamMu IIacTMacc, KaydyKoB M pe3uHbl, kojuiekuuu «Hedtb» u
«YTosb», MOJACIUPOBAHUE MOJIEKYJ YTIEBOJAOPOJOB M TajlOreHONPOU3BOJIHBIX,
MPOBEICHUE MPAKTUISCKON PabOTHI: MOyUYeHUE ITUIICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Boluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa HMCXOJHOIO BEIECTBA WM MNPOAYKTa PEAKIMU 10 M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WA MTPOYKTOB PEAKIIHH).

Kucaopoacoaepxxamme opranudeckue coeJHHEHUS

[IpenenbHble  OAHOATOMHBIE CHOUPTHL. MeETaHOI H  3TAHON: CTPOCHHE,
duznueckue W XUMHUYECKHME CBOWCTBA (pEakIMU C aKTHUBHBIMH METaJlJIaMH,
rajJIor€HOBOJIOPO/IAMH, TOpPEHHUE), MNpUMEHeHHe. BomopoaHble CBSI3U  MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJa Ha OPraHKU3M YesIOBeKa.

MHoroaToMHble CIUPTHI. DTUICHIJIMKOJIb U [NIMIEPUH: CTPOCHHE, (PU3nYecKue
U XHMHYECKHE CBOWCTBAa (B3aUMOJEWCTBHE CO IIECTOYHBIMM  METaJNIaMH,
KAUEeCTBEHHAsl pEaKUHsl Ha MHOIOATOMHbIE cOUPTHI). JlelcTBME HA OpraHu3M
yenoBeka. [[pumMeHeHre rimmuepuHa U STUICHTJINKOIS.

®deHoN: CTpOCHUE MOJEKYJbl, (U3MYECKHME UM XUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue penona.

Anbreruspl U kemoHwvl. DopMaibIeru, alleTaabAeru: CTpOeHue, (pusndeckue
U XMMHUYECKHE CBOMCTBA (PEAKIMU OKHCICHHS W BOCCTAHOBJICHHS, Ka4€CTBEHHBIC
peakiMu), MOJIy4eHHE U PUMEHEHHUE.

OnHOOCHOBHBIE TpeAeNbHbIe KapOOHOBbIE KUCIOTH. MypaBbiHAas U yKCyCcHas
KHUCJIOTBI: CTpOEHHUE, (PU3MUECKHME U XMMHUYECKHME CBOMCTBa (CBOWCTBa, OOIIME AJIs
KJIacca KUCJIOT, peaKIus dTepuduKanun), moydeHne u npuMenenne. CTeapuHoBast U
OJICMHOBAas KHUCIIOTHI KaK MPEJCTAaBUTEIN BBICIIUX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICUCTBHE.

Cnoxxnble 3¢uUpbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['MAPONINU3 CIIOKHBIX
a¢upoB. Kupel. ['mpponus xupos. [Ipumenenue >xupoB. buosormdeckass posb
AKHUPOB.

VYrneBoabl: cocTaB, Kinaccuukaius yriaeBoaoB (MOHO-, AU- U MOJIHCAXapUIbl).
I'moko3a — mnpocTedmmii MoHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,



dusznueckne U XUMUYECKHE CBOWMCTBa (B3ammoneiictBue ¢ ruapokcumom menu(ll),
OKHCJICHHE aMMHUAYHbIM pacTBOpPoM okcupa cepedpa(l), BocctaHoBIEeHUE, OPOKEHHE
[JIFOKO3bl), HAaX0XJIEHHE B MPUPOJAE, MPUMEHEHUE, OHOJOTUYECKast PpOJib.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemmono3a Kak NpupoAHble moJuMmepbl. CTpOEHHE Kpaxmalla U
Heurono3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa KpaxMmaia (THApOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEIIECTB M UX [PEBPAILCHHI:
npoBe/ieHue, HaOJI0JIEHUEe W OINUCaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, KA4YE€CTBEHHbIC PEAKIUHU OJHOATOMHBIX CIUPTOB (OKUCIECHHE HTaHOJA
okcunoM Meau(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBHUE TJIMIEPUHA C
ruapokcugom meau(ll)), anpaeruoB (OKUCICHME aMMHUAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcumom wmenu(ll), B3ammomelcTBHE Kpaxmana € HOJOM),
IPOBEJCHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOIAHOTO BEIIECTBA WJIM NPOJAYKTAa PEAKUUU IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTrcoaeprkamue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHUYEeCcKue coelMHeHus. Pu3nyeckue u
XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe TiuluHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkn kak mpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coequHeHus. IlepBuuHas,
BTOpUYHA U TPETUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIEepUMEHTAIbHBIE METOJbl HW3YUYEHMs] BEIIECTB M UX [PEBpaILCHUI:
HAOJIIOICHUE M OMHCAHUE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OEJIKOB MpH
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BroicokoMoieKkyJIsIpHBIE COeIMHEHUS]

OCHOBHBIC TOHSTHUS XUMHHU BBICOKOMOJICKYJIIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSIST MOJIEKYJspHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHHH —
MOJIMMEPU3AIUS U TTOJTMKOHICHCALIHS.

OKCIepUMEHTAIbHBIE METOJbl HW3YYEHMs] BEIIECTB M UX IMPEBpAILCHUI:
O3HAaKOMJIEHUE C 00pa3llaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHbIX CBS3€H NMPU U3YYEHUU OpraHnyecKoi xumuu B 10
KJIAcCe OCYIIECTBIISIETCSl Yepe3 MCIOJb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX



MOHSTUM, TaK M TOHATUN, SBIAIOMIMXCSI CHUCTEMHBIMHU JUIS OTACNIBbHBIX NMPEAMETOB
€CTECTBEHHO-HAYYHOr'0 LIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE TOHATHUSA: SIBJICHHE, HAy4HbIN (hakT, TUMOTE3a,
3aKOH, TEOpHs, aHAIW3, CHHTE3, KJIACCU(pHUKAIWs, NEPUOTUYHOCTb, HAOIIOJICHHE,
MU3MEpEHUEe, YKCIEPUMEHT, MOJICIIMPOBAHHE.

dusuka: Marepus, SHEprus, Macca, aroM, 3JEKTPOH, MOJIEKyJa,
HHEPreTUYECKU ypOBEHb, BEIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBa,
¢u3nUecKkre BEINYUHBI U €AUHUIIBI X U3MEPEHUSL.

buonorusi: knetka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢orocunTe3, OWONOTrMYECKM aKTUBHBIE BemiecTBa (O€NKH, YIIEBOIBI, KHUPHI,
(epMEHTHI).

['eorpadus: mMuHEpasbl, TOpPHBIE TOPOJBI, IMOJE3HBIE HCKOMaeMble, TOILTUBO,
pecypehl.

TexHosorys: NUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOIINE
CpeICTBa, JIEKAPCTBEHHbIE W KOCMETHYECKHWE TpemapaThl, MaTepuanbl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XMMHH

Xumuueckuil aneMeHT. AToM. Spo aroma, U30TOIBI. DJIEKTPOHHA 000JI0UKa.
DHepreTHYecKue ypOBHHU, MOAYPOBHH. ATOMHBIC OpOWTanH, S-, P-, O- 3JIEMEHTHI.
OcobeHHOCTH pacrpesiesieHUs 3JIEKTPOHOB MO OpOUTaisiM B aToOMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIO0B. DINEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

[lepnoanueckuii 3akoH u lleproanyeckas cucTreMa XMMUYECKUX 3J1EMEHTOB /1.
N. MenneneeBa. CBsi3b NEepUOAMYECKOr0 3akoHa W llepuomnueckoil CHCTEMBI
xuMmuyeckux ssemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEUW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
00pa3zyeMbIX IMH TIPOCTHIX U CIIOKHBIX BEIIECTB 1O TPYIINIaM U Mepuogam. 3HaueHUe
MIEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbl XHMHYECKOM CBS3U
(KoBaJICHTHasi HEMoOJIsIpHAasE W TIOJIApHAs, WMOHHAs, MeTauiMueckas). MexaHU3MBI
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH M JOHOPHO-
aKklenTopHelii). BogoponHas cBs3b. BaleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH IMOCTOSIHCTBA
COCTaBa BEIIECTBA. [HWMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUNA KPUCTAJUINYECKON PELIETKMU.



[TonsiTne 0 aAuCHepcHBIX cUcCTEMaxX. VICTMHHBIE M KOJUIOMJHBIE PACTBOPBL.
MaccoBas 10J11 BEECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenxknatypa
HEOPraHMYECKUX BEIIECTB. [ €HEeTHYecKas CBA3b HEOPraHMYECKUX BEILECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

XuMH4ueckass — peakuus. Knaccudukanuss  XuMHUECKUX  peakuuid B
HEOPraHUYECKOW U OPraHUYECKOM XUMHUH. 3aKOH COXPAHEHUSI MacChl BEIIECTB, 3aKOH
COXpPaHEHUS U MPEBPALICHUS SHEPTUU [TPU XUMUUECKUX PEAKLIHSIX.

CKOpOoCTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (akTopoB. OOpaTtumbie
peakuuu. XuMHUYeCKOoe paBHOBecue. @DakToOpbl, BIHSIOIIME HA COCTOSHHUE
xuMu4eckoro paBHosecus. [Ipunnnn Jle [latense.

OnekTpoiuTuueckas auccouuanusi. CuibHbIE U ciadble 3JeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

ODKCHEPUMEHTAIbHBIE METOJBl M3YYCHHUS BEIIECTB W UX MPEBPALICHUI:
nemMoHcTpauus Tabmauy «llepuoandeckass cucreMa xumudeckux 3nementoB [[. .
MenneneeBay, H3ydeHUE MOJENEd KPUCTAUIMUECKUX PEHIETOK, HAOII0JICHHEe U
OMKCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3joKEHUE MEPOKCUIIA
BOJIOpPOJA B IIPUCYTCTBUM KAaTAIM3ATOPA, ONPEICIICHUE CPEIbl paCTBOPOB BEIIECTB C
MMOMOIIBI0 YHUBEPCATLHOIO WHIWKATOpPa, PEAKIMU MOHHOTO OOMEHA), MpOBEICHUE
MpaKTUYECKOM paboThl «BiausHue pa3nuuHbX (HAKTOPOB HA CKOPOCTh XUMHYECKOU
peaKLum.

Pacuérnble 3anaum.

Pacyétel 1noO  ypaBHEHHSIM XUMHUYECKHX PEakUuMid, B TOM  YUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCIOJb30BAHUEM TOHATHUS «MAacCoOBasi 0
BEILIECTBAY.

Heoprannyeckasi xumus

Hewmeramel. [lonoxxenue HemeramnoB B llepuoanueckon cucreMe XUuMHYECKUX
sanementoB J[. WM. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DuU3MYECKUE
CBOMCTBAa HEMETAJJIOB. AJUIOTPONHUS HEMETAIOB (HAa MpUMEpe KHUCIOPOJa, CEphI,
docdopa u yraepona).

XUMHUYECKUE CBOMCTBA Ba)XHEUIIUX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
docdopa, yraepona u KpeMHHUS) U KX COSAUHEHUN (OKCHUIOB, KUCIOPOACOIEPIKAIINUX
KHUCJIOT, BOJOPOJIHBIX COCTUHCHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCAUHEHUM.

Meramnsl. [lonoxenue meramoB B Ilepuogmyeckonl cUCTEME XUMHYECKHX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JIO0UYEK
atomoB MeTtauioB. OOmme Qusnyeckue cBoiicTBa MetamioB. CIUIaBel METaIJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAJIOB.



XUMHUYECKUE CBOMCTBA BAXXKHEUIIMX METAUIOB (HATpHM, Kaluid, KaJbIUi,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MOMy4YeHUs MeTauioB. [IpuMmeHeHHe MeTaioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIbHBICE METOJIbl M3YYCHHMSI BEIIECTB W MX MPEBpaALICHUI:
M3yYCHHE KOJUIEKIIMU «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTAIBHBIX 3a7a4, HaOII0JCHUE W ONHCaHUE JICMOHCTPAllMOHHBIX U
Ja00PATOPHBIX OIBITOB (B3aMMOJCHCTBUE THIAPOKCHIA AJTIOMHHHS C PAacTBOPAMHU
KHUCJIOT U IIeJ0Uel, KaueCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI METAJJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BeliecTBa WM 00bEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce€ WM OOBEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéThl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) IIPOYKTOB PEAKIIMH, €CIIH OJTHO U3
BEIIECTB UMEET ITPUMECH.

XuUMHS U )KM3Hb

Ponp xumMuu B 0OOECIEUEHUM SKOJIOTMYECKOM, HHEPreTHYECKOW U TMHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULMHBL. [loHATHE O Hay4YHBIX METOJaxX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUU.

[Ipencrapieruss 00 OOMIMX HAYYHBIX MPUHIMIIAX ITPOMBIIIJICHHOTO MOJYyYCHUS
BAKHEMIIINMX BEILIECTB.

UenoBek B MHUPE BEUIECTB W MATEPHATIOB. BAXKHEHIINE CTPOUTEIIbHBIE
MaTeprualibl, KOHCTPYKIIMOHHBIE MaTepHasbl, KpaCKH, CTEKJIO, KEpAMUKA, MAaTEPHUAJIbI
JUISL DJICKTPOHUKH, HAHOMaTEpHabl, OPraHMUECKHUE U MUHEPAIbHBIC YI00pCHHMS.

XuMHsI W 3I0pOBbE 4YEJIOBEKA: IMPABWJIA HWCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiaa 0€30MacCHOTO MCIOJIb30BaHUs MpenapaToB ObBITOBONM XUMHU B
MOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeaMETHBIX CBsI3ed MPU U3yYEeHUU OOIIEH U HEOPTaHUYECKOn
xuMuH B 11 Kjacce ocymecTBIseTCs Yepe3 UCTOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TOHSATHM, TaK W TIOHATUH, SIBJISIONIUXCA CHUCTEMHBIMHU JJISI OTIEJIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TOHSTHUS: HAY4YHBIM (DaKT, THMOTE3a, 3aKOH,
TEOpHs, aHaIM3, CHHTE3, KilaccupuKamus, IEepHOIUIHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®du3uKa: Marepus, SHEPTUsi, Macca, aToOM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOI, PAJMOAKTUBHOCTb, MOJICKYJa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSHHE BEIIECTBa, (PU3MUECKHME BEIMYMHBI M CAUHHUIIBI MX
W3MEPEHUSL, CKOPOCTb.



buonorusa: kneTka, opraHu3M, OKocHcTeMma, Ouocdepa, MakKpo- W
MHUKPO3JIEMEHTBI, BATAMHHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MHHEpaJIbl, TOPHBIC TOPOJIBI, IOJIC3HBIC HCKOIAeMble, TOILTUBO,
PECypCHI.

TexHoOrHsI: XUMHUYECKass MPOMBIIIICHHOCTh, METAJUTypIHsl, MPOU3BOJCTBO
CTPOUTEIILHBIX MAaTepPHAJIOB, CEIbCKOXO3SIWCTBEHHOEC IPOU3BOJCTBO, ITHINEBAs
MPOMBIIIJICHHOCTh,  (papMarieBTHYEeCKass  MPOMBINUICHHOCTh,  IPOW3BOJICTBO
KOCMETHYECKHUX IpernapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
9JICKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHAN HA BA30BOM YPOBHE CPEJHET'O OBLIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycraHaBmuBaeT TpeOOBaHUSA K pe3yJpTaTaM OCBOEHUS
oOyJaronMMucss TOporpaMMm  CpeAaHero obmiero oOpa3oBaHus  (JIMUHOCTHBIM,
METanpeIMETHbIM W HpeAMETHbIM). HaydHo-MeToaudeckol  OCHOBOM s
pa3paboTKU TUIAHMPYEMBIX pEe3yNbTaTOB OCBOCHHUS IMPOTPAMM CPEAHEro OOIIEero
00pa30BaHMsI SIBISAETCS CUCTEMHO-ACSITEILHOCTHBIN MOAXO/I.

B cooTBeTcTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHHUS IHpeaMmeTa «XUMHs» Ha YpPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLINUE!

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEICTICHHIO;

HaJINYME MOTUBALUU K O0yUYEHUIO;

L[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUI JMYHOCTH HAa OCHOBE
KJIFOYEBBIX [IEHHOCTEH M NCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarIIMXCS PYKOBOJCTBOBaThCSI B CBOEH
JESTEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, TPHUCYITUMHU [E€IOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYUE IMPABOCO3HAHHUS HKOJIOTUYECKOM KYJIbTYpbl U CIHOCOOHOCTH CTaBUTh
[EJIA U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUSA TpeaMeTa «XUMHs» JOCTUTAIOTCS B
€IMHCTBE YYeOHOW W BOCHHUTATEIBHOW JESATENIBHOCTH B COOTBETCTBUH C
I'YMaHUCTHYECKUMH, COLMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHU U
ujeaJaMu pOCCUICKOro rpa’kJaHCKOro 00IIeCTBa, IPUHATHIMU B 00IIECTBE HOPMaMHU
M TpaBWIaMH TIOBEJCHHUSA, CIOCOOCTBYIOIIMMH IMpOIlecCaM  CaMOIIO3HAHUA,
CaMOpa3BUTHUA U HPABCTBEHHOTO CTAHOBIICHUSI IMYHOCTH 00YUYaIOITIXCA.

JIMYHOCTHBIE  pe3yJdbTAaThl OCBOEHHUS MpeaMera «XHUMHS»  OTPaXKaroT
c(OPMUPOBAHHOCTH OIBITa [MO3HABATEIbHOW U MPAKTHUECKON JEATeIbHOCTH
oOydaromuxcs 1Mo peajiu3alid MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B
JaCTH:

1) rpa:KaaHCKOr0 BOCIMTAHMSA

OCO3HaHUsl 00YYaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpaB U 00sS3aHHOCTEH,
YBa)KCHMSI K 3aKOHY U MPaBOMOPSIKY;

NOPENCTaBICHUS O COLMAJIbHBIX HOpPMax U TMPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JEATEIHLHOCTH MPU CO3JAHUU yUeOHBIX
MIPOCKTOB, PEIICHNN y4eOHBIX M TO3HABATEILHBIX 3a/1a4, BBHIMOJTHCHUN XHMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TMPUHUMATh MOTHUBBI, HAMEPEHHSs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3IMYHbIX BUAOB YUCOHOU AESATEIBHOCTH;

2) IATPHUOTUYECKOT0 BOCIIUTAHUA:

LIEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHUS TOTrO, YTO AOCTHXKEHUS HAYKH €CTh pPe3yJbTar
JUIMTEIBHBIX ~ HAOMIONCHUN,  KPOMOTJIMBBIX  AKCIEPUMEHTAIBHBIX  IMOMCKOB,
MOCTOSIHHOTO TPy/ia YUYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH U MOCIEAYIOUIEM aHAINA3E
uH(GOPMAIH O TIEPEAOBBIX IOCTHKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CITIOCOOHOCTH OLICHUBATh CUTYallMH, CBS3aHHBIE C XUMUYECKUMU SIBJICHUSIMU, U
NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

FOTOBHOCTH OIICHMBAaTh CBOE TMOBEICHHME M TOCTYIKH CBOUX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TIOCJIECACTBUN ITHX
MOCTYNKOB;

4) gopmMupoBaHNs KyJbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEH 370poBOro M  0Oe3omacHOro oOpasa  JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHnss TpaBwil 0e30macHOro oOpalieHusi ¢ BeleCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYILOBOM AEATEIBLHOCTH;

MOHUMAHMS  I[IEHHOCTH TMPaBWI  WHIUBUAYAJbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIO/ICH;

OCO3HAHMsI TIOCJICICTBUN W HENPHUATHUS BPEAHBIX MPHUBBIUEK (YMOTPEOIICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSATEIbHOCTH;

YCTAHOBKHM Ha aKTMBHOE y4acTHE B PEUICHUU MPAKTHUYECKUX 3a7a4 COLUATbHON
HaIpaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poia, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUMN IO XUMUHU;



YBAXKEHHUS K TPYLY, JIIOIAM TPyAa U PE3YyJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHUAYAJIbHOM  TPACKTOPUU
oOpazoBanusi, Oyayieit npodeccnn u peanu3anui COOCTBEHHBIX )KU3HCHHBIX TIAHOB
C Yy4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 1€JIeCOO00pPa3HOr0 OTHOIIEHUS K MNPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

NOHUMAaHUsl TJIO0AJIBHOTO XapakTepa OHKOJOTHYECKUX TPOoOJIeM, BIMSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HaHUSI HEOOXOAMMOCTH MCIOJIB30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOMPOCOB PAMOHAIIBHOTO MPUPOIOIIOTIB30BAHMUS;

AKTUBHOTO HENPUATUA JCUCTBUM, PUHOCALIUX BPEI OKPYKAIOLIENU IPUPOIHON
cpene, yMEHHUsI IMPOTHO3UPOBATh HEOJATONPHUATHBIE KOJIOTHUECKUE TOCIECTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U NPEAOTBPAIIATh UX;

HAJIMYMS PA3BUTOTO IKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKOW KYJIbTYPHI,
ONBITA AEATEIBHOCTH IKOJOTUYECKON HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMU B MO3HABATEIbHOM, KOMMYHUKATUBHON U COIIMAIIBHOM MPaKTHUKE, CIIOCOOHOCTH
U YMEHHS aKTUBHO IIPOTUBOCTOSTH UICOJIOTUN XeMOPoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHMSL:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUS CcHeMuUKN XUMUM KaK HayKd, OCO3HaHUs e€ poiu B
GbOpMHpPOBAHMK PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU I[E€JIO0CTHOTO
MPEJCTaBIICHUS] 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJIbI U UEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU Mpo0JIeM COXpaHEHUs
IIPUPOJHOTIO PABHOBECHS,

yOeXKIEHHOCTH B 0COO0M 3HAUYMMOCTH XMMUH JIJII COBPEMEHHOM ITMBUIN3AIINU:
B €€ T'yMaHUCTUYECKON HAMPABIEHHOCTH M BaXKHOM POJIM B CO3/JaHMM HOBOM 0a3bl
MaTepUaibHONW KYJIBTYPhI, PEIICHUHU TJIOOATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, DHEPIETUYECKOM, THUIIEBOM UM  DKOJOTHYECKOHU
0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 0OCCIICYCHUH YCIOBUN YCIENTHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KaXIOTO YjeHa OOIIECTRa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAaHUA  CYIIHOCTH  METOJIOB
MO3HAHMS, HUCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy4aeMbI€ 3HAHUS JUIsI aHaIW3a U OOBSICHEHMS SIBJICHUN OKPYXKAIOIIETO MHUpA U
MIPOUCXOISINUX B HEM U3MEHEHUH, YMEHUS JieslaTh 0OOCHOBAaHHBIC 3aKJIFOYCHHS Ha
OCHOBE HAay4HBIX (JAKTOB M MMEIONTUXCS TAHHBIX C IEJIBIO MOTYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ HWCIIOJh30BaTh XMMHUYSCKHE 3HAHHUS IS
pelIeHUs IPO0JIeM B PEATbHBIX J)KHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATEILCKON ACITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEPHIBHOMY  00pa3oBaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY IIOTYYCHHIO HOBBIX 3HAaHUM 1O XHMHH B
COOTBETCTBHUH C KU3HECHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B Pa3UYHBIX cdepax MpoecCHOHATLHON
JESTSIIEHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUS Yy4eOHOro mpeamera «XUMHUS» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIE TUISL dbopmupoBaHUs MHUPOBO33pPEHUS oOyJaromuxcs
MEXAUCIUIUIMHAPHBIE (MEXIpPEAMETHBIC) OOIICHAYYHbIE TMOHATHS, OTpPa’KaoIINe
LEIOCTHOCTh HAyYHOW KApTUHBI MHUpa U CHeUUPUKYy METOJ0B TO3HAHMUS,
HCTIOJB3YEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BELIECTBO, SHEPIUs, SBJICHUE,
MpoILIeCC, CUCTEMA, HAy4YHbIA (PaKT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusl, UCCIIEA0OBaHNE, HAOIIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJIbHbIC Yy4eOHbIEe JCHCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATUBHBIC,
peryJisTUBHBIE), obecnieunBaroue (GopMUpoBaHUE (PYHKIMOHAIBHONM I'PaMOTHOCTH
Y COLIMAJIbHOM KOMITETEHIIMH 00YYaIOInXC;

CIIOCOOHOCTH 00YYaIOUIUXCsl UCIOIh30BaTh OCBOCHHBIC MEXIUCIMILUIMHAPHBIE,
MHUPOBO33PEHUYECKME 3HAHUS U  yHHUBEpPCAJIbHbIE  y4eOHbIE  JCHCTBUA B
ITO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeaMeTHble  pe3ybTaThl OTpPa)XarOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JACHCTBUSIMU.

OBaanenne YHHMBEpPCAJTbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSTENbHO (POPMYJIMPOBATh U aKTyaIU3UpPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccmaTpuBaTh;

ONpeNeNATh UENu JEATECIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU UX
JTOCTUKEHHUS, COOTHOCUTD PE3YIBTATHI ACSATEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh IMPU OCBOCHUW 3HAHUM TPUEMBI JIOTMUYECKOTO MBIILUICHUS —
BBIJICISITh XapaKTEpHbIE NPU3HAKKW TOHSITUH U YCTaHABIWBATH WX B3aWMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIOIINE MOHSATHS JUIsi OOBSICHEHMS OTIEIBHBIX (DAKTOB W
SIBJICHUIM;

BBIOMPATh OCHOBAHUS W KPUTEPUH JIJIS1 KJIACCU(DUKAIIUN BEIIECTB U XUMUYECKHUX
peakuuii;



YCTaHABIMBAaTh  MPUUYMHHO-CICACTBEHHBIE  CBSI3M  MEXAY  HM3y4aeMbIMH
SIBJIICHUSIMU;

CTPOUTh JIOTHYECKUE pacCyXaeHus (MHIYKTUBHBIC, JEAyKTHUBHBIE, II0
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B paccMaTpPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

NPUMEHSATh B TPOIECCe MO3HAHMs, UCHOJIb3yeMble B XHMHUU CHMBOJIHMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3OBBIBATh MOJEIIBbHBIC MPEACTABICHUS — XUMHUECKUN
3HaK (CMMBOJ) 3JIEMEHTa, XUMU4eckasi GopMmysa, ypaBHEHHE XUMUUECKOW peaKkIuu —
OpU PEIICHUHA YYEOHBIX TIO3HABATENbHBIX M MPAKTUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHbIE MOJICJIbHBIC MPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMUYECKUX PEAKITHI.

2) 0a3oBbIe HCCIeI0BaATEIbCKHE 1eHCTBHS:

BJIQJIETh OCHOBAMHM METOJIOB HAYYHOTO TMO3HAHUSA BEHIECTB U XUMUYECKUX
peaKuii;

(dbopMyTUpOBATh LIETHN U 3a/1a4H UCCIIEOBAHUSA, UCIIOIb30BATh MOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOIPOCH B KaUe€CTBE WHCTPYMEHTA MO3HAHUSA
M OCHOBBI g (OPMHUPOBAHUS THUIOTE3bl 1O TPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJITAHUPOBAHUS U MPOBEJCHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONaTh 3a XOJO0M
mpolecca, CaMOCTOATEIBHO TMPOTHO3UPOBATH €ro pe3ynabTaT, (OopMyIupoBaTh
00001IEHNsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIEAOBaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHHUYECKOM  HMCCIIENOBATEIhCKOW U MPOEKTHOMN
JESTENIbHOCTH, TIPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOHCKY
METOJIOB PpEUICHHUS TMPAKTUYECKUX 3a/ay, NPUMEHEHHIO pPa3JIMYHBIX METOAOB
MO3HAHMSL.

3) pa6ora ¢ ungopmanmeii:

OpPHUCHTHPOBAThCA B  Pa3IMYHBIX HWCTOYHHMKaX uWHMopmaruu (Hay4dHO-
MOMYJIIpHAs JTUTEepaTypa XUMHUYECKOTO COEPKaHusl, CIIPaBOYHBIE TTIOCOOHSI, PECYPCHI
WNurepHera), aHanu3upoBaTh HWH(OpPMAIUIO PpPA3NMYHBIX BUIOB U (GopM
MPE/ICTaBICHUSI, KPUTHUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMyIHpOBaTh 3aMpOChl W MPUMEHSATH PA3IMYHBIE METOJBI TP TIOUCKE U
orOope wuwHpOpMaIUU, HEOOXOAWMMOW Ui  BBIOJHEHUS  Yy4eOHBIX  3a7ad
OIPENICIIEHHOTO TUTIA;

nmpuoOpeTaTh OMBIT HWCMOJB30BaHUS WH(DOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JTUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpencTaBiIeHus HHpopMauu
(cxembl, rpaduKy, AUArpamMMBbl, TaOJIUIIbI, PUCYHKH U IPYTHE);



MCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUYECTBE CPEACTBA MPHU pabOTe C XUMUUYECKOU
uH(pOpMalMel: NPUMEHATh MEXIpeIMeTHbIe ((PHU3UYecKue U MaTeMaTUYEeCKHE)
3HAaKH U CUMBOJIBI, POpMYJIbl, aO0peBUATYphl, HOMEHKIIATYPY;

UCIOJb30BaTh M  IMPEoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsAHOCTH.

OBjaieHUe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B XOJI¢ AHMAOra W/Win
IUCKYCCHH, BbICKa3bIBaTh W€, (POPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO
BBITNOJIHEHUS [TPETIOKEHHON 3a/1a4H;

BBICTYIIaThb C NPE3CHTALMEN pe3yibTaTOB IIO3HABATENIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHHKAMHU MPHU BBINOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOHM paboThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3aliy yueOHOro NpoekTa U (GopMyIupoBaTh BBIBOJBI 110
pe3ynbTaTam MpPOBEAEHHBIX MCCIECIOBAHUN MYTEM COIJIAaCOBAaHUS MO3ULUN B XOJHE
00CyXeHUsI 1 OOMEHAa MHEHUSIMU.

OBiaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:

CaMOCTOSATENIbHO IUIAHUPOBaTh M  OCYILIECTBISATH CBOK IMO3HABATEIbHYIO
NEATENbHOCTh, OIpeaeisass €€ Uenu M 3aJayd, KOHTPOJIMPOBATh M IO MEpe
HEOOXOAMMOCTH  KOPPEKTHPOBaTh IpEAJaraeMblil  alroputM JEUCTBUH  IpHU
BBINIOJIHEHUM Y4eOHBIX M HCCIENOBAaTENbCKUX 3a/ay, BbIOMpaTh Hauboiee
3¢ (pexTuBHBIA €cNOCOO0 WX pemeHuss ¢ Y4ETOM TMOJYyYEHHUS HOBBIX 3HAHUUA O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEU AEATEIBHOCTH HA OCHOBE CaMOAaHAJIN3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkass XuMush» OTpakaroT:

chOPMHUPOBAHHOCTh  NIPEACTABICHHMM O  XHUMHYECKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, POJIU XUMHUH B MMO3HAHUM SIBJICHUW MPUPO/IHI,
B (opMHpOBaHWUU MBINUICHUS U KYJbTYPhl JIMYHOCTH, €€ (PyHKIIMOHAIHHOM
IPAMOTHOCTH, HEOOXOJMMOM [IJIsi PEIICHUS IMPaKTHYCCKUX 3a]ad M SKOJOTHYCCKH
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO M IPUPOTHOM CPEIIE;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWH,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMUUYECKUN AJIEMEHT, aTOM, AJICKTPOHHAsE 000JI0YKa
aToMa, MOJIEKYJa, BAJIEHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, XHWMHUYECKas CBA3b,
cTpykTypHas ¢dopmyna (pa3BEpHyTass W COKpam€HHAas), MOJIb, MOJISIpHAs Mmacca,
MOJISIDHBIH  O0BEM, YIJIEPOAHBIA CKENeT, (YHKIMOHANbHAS TPYIIa, paauKa,



M30MEPHUSI, U30MEPDBI, TOMOJIOTUYECKHUI Psifl, TOMOJIOTH, YTIE€BOAOPObI, KUCIOPO U
a30TCoJepKaIINe COCIUHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIDHBIE ~ COCIMHEHUS); TEOPUM U 3aKOHBI (TEOpHUSl CTPOCHUS
opranuveckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JIeXkalMe B OCHOBE MMOHUMAHUS IPUYUHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBICHUM,
(daKkTOIOTHYECKE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJYYCHHUH H O€30MacCHOM
UCIOJIb30BAaHUU BAXXHEUIINX OpPraHWYECKUX BEHIECTB B OBITY M MPAKTHUECKOU
JeSITeTbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE MPU3HAKH TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSTUS MpHU
OMMCAaHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTAaHUYECKUX COCAUHEHUI;

c(hOPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJIS
COCTaBJICHHS] MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHON) Gpopmy
OpraHUYECKUX BEIICCTB M YPABHEHUN XUMUUYECKUX PEAKIUM, U3rOTABINBATH MOJEIH
MOJIEKYJl OpPraHUYeCKUX BEIIECTB IS WUIIOCTpPAIMd WX XUMHUYECKOTr0 |
MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpPraHMYECKUX BEHIECTB MO HX COCTaByY M CTPOEHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynne COeAuHEHUM (YyIJIEBOJAOPOABI, KHUCJIOPOA U  a30TCOAECpKAINE
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIC COEJMHEHMs), JlaBaTh UM Ha3BaHUS TIO0
cuctematudyeckoir HomeHkiatype (IUPAC), a Takke mNpuBOAUTH TpUBUAIHHBIC
Ha3BaHUSl OTHAEIBHBIX OPTraHMYECKUX BEIIECTB (PTWJICH, MPOIMWIEH, AaleTUJICH,
STUJICHTJUKOb, TIUIEPUH, (QeHOoJ, (OopMallbIeTH, aleTalbJIerua, MypaBbUHAs
KHUCJIOTA, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEapUHOBAsi KHUCJIOTA, TIIHOKO3a,
bpyKTO3a, Kpaxmal, eJTr0JI03a, TJIUIKH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHUABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

chOPMHUPOBAHHOCTh YMEHUSI TPUMEHSATH TIOJOKEHUS TEOPUU CTPOCHUS
opraHuueckux BemecTB A. M. bytnepoBa s 00BbsSICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHECHHS MACChI BEILIECTBR,;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, (HUUUCCKUE
M XUMHUYECKHME CBOWMCTBA THUINHYHBIX MPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHUYeCKUX BeEIIeCTB (METaH, 3TaH, dTUJIEH, NMPOMUJIEH, alleTUIeH, OyTaauen-1,3,
MeTuiOyTaaueH-1,3, 6eH3071, METaHOJ, 3TaHOJ, ITHUJICHTJIMKOJIb, TIHUIEPUH, (HEHO,
aleTaNbJIeTU]l, MypaBbUHAS U YKCYCHasl KUCIJIOTHI, TJIFOKO3a, Kpaxmal, LeJUTI0JI03a,
AMUHOYKCYCHAsi KHUCJIOTa), WJUIFOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PpEAKIUA C HCHOJIb30BAHHEM

CTPYKTYPHBIX (hOPMYI;



c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaThb HCTOYHHKHU YTIEBOJOPOIAHOTO
CBIpBS (HEPTH, MPUPOIHBIN Ta3, YIOJb), CIIOCOOBI UX MEPEePabOTKU U MPAKTUIECKOE
MIPUMEHEHUE TPOYKTOB NEPEPaA0OTKH;

c(OPMUPOBAHHOCTh YMEHHM TMPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIM IPOAYKTOB PEAKIIIH);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJACTh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIax
HAay4YHOT'O TTO3HAHMS, UCIIOIb3YEMBIX B XUMUHU MPU U3YYEHUU BEIIECTB U XUMUYECKUX
ABJICHUM (HaO0/IeHne, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BaTh
CUCTEMHBIE XUMUYECKUE 3HAHUS JJI NPUHSTHS PEIICHU B KOHKPETHBIX JKU3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBUjia MOJIb30BAHUS XUMUYECKOU
nocyod u 1abOpaTOpHbIM OOOpYyIOBaHMEM, a TaKXe IMpaBuia oOpalleHus ¢
BEILIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUN IUIAHUPOBaTh W  BBIIOJHATH XUMUYECKUUN
DKCIIEPUMEHT (IIPEBPALLECHUS OPraHUYECKUX BELIECTB IPH HAarpeBaHUM, MOJy4YEHHE
STUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMA OPTaHMYECKUX BEILECTB,
JeHaTypauus OeJIKOB IIPU HarpeBaHUM, IBETHBIE PEAaKLUU OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU O€30MaCHOCTH MpU 0OpalIEeHUH C BEIIECTBAMU U 1a00paTOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YJIbTaThl XMMUUYECKOTO 3KCIEpUMEHTa B (opMme
3allUCH YpPaBHEHUH COOTBETCTBYIOIIMX peakuuil u (OpMyIHpoBaTh BBIBOABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(popManuIoo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHpopManuu, IHTepHET U ApyTUX);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuia 9KOJIOTUYECKHU
1[eJ1eco00pa3HOro TMOBEACHUST B OBITY M TPYJAOBOM JIESATEIBHOCTH B  IEJIX
COXpaHEHUs CBOETO 3J0pOBbS W OKpYXalolled NPUPOAHON Cpellbl, OCO3HABATH
OMAacCHOCTb BO3JECHUCTBUS Ha >KUBBIE OPraHU3MblI OINPEACIEHHBIX OPTaHUYECKHX
BEIECTB, MOHWMAas cMmbica mnokazatens [IJIK, moscHsaTh Ha mpumepax CrocoObI
YMEHBUIEHUS U NIPEIOTBPALICHHS UX BPEJHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

UIsi OOy4YaroIIMXCSd C OTrPaHUYEHHBIMH BO3MOXKHOCTSMH 3I0POBbS: YMEHHUE
OPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

UIA  cIenblX W cAa0OBUAAIIMX OOydarolIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HaueHuid JI. bpaitns mis 3amucu XUMHUYECKUX

dbopmyi.
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[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «O0mias 1 HeopraHu4ecKass XUMHUs)
OTPAXKAIOT:

COPMUPOBAHHOCTh ~ MPEACTABICHUH: O  XHMHUYECKOM  COCTaBJISAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B IIO3HAHUU SIBJICHUN IIPUPOJBI,
B (OpPMUPOBAaHMM MBINUICHUSI © KYJbTYpbl JUYHOCTH, €€ (yHKIMOHATHHOU
IPaMOTHOCTH, HEOOXOIUMOW AJI pEUICHHs] MPaKTUYECKUX 3a7ad M SKOJIOIMYECKU
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U PUPOIHON CPELIE;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONIME TMOHATHS (XMMHYECKHH 3JEMEHT, aToMm, wu3orom, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSPHBIA O0O0BEM,
BAJICHTHOCTb, DJJIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKas CBs3b
(xoBaJIeHTHAsi, MOHHAsA, METaJUINYEeCKasi, BOJAOPOJHAs), KpUCTAUINYECKash pelIETKa,
TUNBl ~ XMMHWYECKHMX  PEaKIud, pPacTBOp,  JJIEKTPOJMUTBI,  HEIIEKTPOJIUTHI,
JJIEKTPOJINTUYECKAsl  JUCCOLMALMSA, OKHUCIMUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaKIi, XUMUYECKOE pPAaBHOBECHE); TEOPHUM U 3aKOHBI (Teopus
JIEKTPOJIMTUYECKON TUCCOLMAIuy, repuoaudyeckuit 3akoH /1. M. Menneneesa, 3aKkoH
COXpPAaHEHMUS MAacChl BEILECTB, 3aKOH COXPAaHEHHs W MPEBPALLCHUSA DHEPIUM IIPU
XUMUYECKUX  PEaKIMSAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUA A3BIK  XHUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIekKAIIMEe B OCHOBE ITOHMMAHMUS MPUYUHHOCTA H
CUCTEMHOCTH XUMHYECKHX SBJICHUN, (PAKTOJOTUYECKUE CBEICHUS O CBOMCTBAX,
coCTaBe, IMOJIyYEHUU U 0€30IaCHOM HCIIOJIb30BAHMM Ba)KHEHUIINX HEOPraHMYECKHX
BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

c()OPMUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEpHbIE NPU3HAKH TOHATHIA,
YCTAaHaBJIMBAaTh WX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOUIUE MOHATHSA MU
ONMCAaHUH HEOPraHWYECKUX BEIIECTB U UX IIPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHHUI HCIIOJNB30BATh XUMHYECKYIO CHUMBOJIUKY MJIs
coctaBieHust  (GOpMyd  BEUIECTB U YpPaBHEHUW  XUMUYECKHX  PEaKIIHid,
cuctematuyeckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIEIbHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid Ta3, YIJIEKHUCIbIA Tra3, aMMHuaK, TaméHas
W3BECTh, HETAIEHAS U3BECTh, MUTHEBAS CO/NA, MUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPEIENATh BAJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COECAMHEHUAX PA3JIUYHOTO COCTaBa, BHUJ XUMHUYECKOMN
CBA3U (KOBAJEHTHAsl, UOHHAs, META/NINYECKasi, BOJOPOAHAs) B COCOUHEHUSX, THUII
KPUCTAJUIMYECKOW pEmETKH KOHKPETHOIO BEIIeCTBA (aTOMHas, MOJEKYJSIpHAs,
VMOHHAs, METaJUIMYECKasi), XapakTep cpeAbl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHECHMH;

c(OpPMUPOBAHHOCTh YMEHUI yCTaHABIMBATh IPUHAIEKHOCTh HEOPTraHUYECKUX
BELIECTB M0 UX COCTaBy K ONpPENENEHHOMY KJIacCy/TpyIie COeAMHEHUN (IpOCThIe



BELIECTBA — METAJJIbl U HEMETaJUIbl, OKCUJbI, OCHOBAHUS, KHUCIOTHI, aM(pOTEpHBIC
TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICT Meproanyeckoro 3akona Jl. 1.
MenpeneeBa U JI€MOHCTPUPOBATh €0 CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh NEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleprognyeckoil cHCTEMbl XHUMHYECKUX
anemeHnToB JI. M. MeHneneeBa, WUCHONB3ysd MOHATHS «S-, P-, O-3JEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUE YpPOBHMU», OOBACHATH 3aKOHOMEPHOCTU H3MEHEHUs
CBOWCTB XMMHUYECKUX DJEMEHTOB M HMX COCAMHEHUN MO NEpuoJaM U TpyIIaM
Ilepnoamueckoi cucteMbl XUMUYECKHX d1eMeHTOB [[. . Menneneena;

chOpPMHUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (OMHUCHIBaTH)  OOIIME
XUMUYECKHE  CBOWCTBA  HEOPraHWYECKHMX  BEIIECTB  PAa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYILIECTBOBAHUE TIE€HETUYECKONW CBS3M MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMH C IMOMOIIbIO YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c()OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUUUPOBATH XHUMHUYECKUE PEAKLIHUH [0
pazIMYHBIM MpU3HAKaM (YUCIYy M COCTaBy pEarupyrolldX BEIIECTB, TEILIOBOMY
3¢ (deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKUCIEHMs 3JIEMEHTOB, OOpaTUMOCTU
pEeaKIMy, yYaCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHUH COCTABIATh YPAaBHEHUS PEAKLUHMA pa3InyHBIX
TUIIOB, TIOJIHbIE M COKpALIEHHBIE YPABHEHUS PEaKUHUid MOHHOTO OOMEHA, yYWThIBas
YCIIOBHS, IIPX KOTOPBIX 3TH PEAKLUU UAYT JO KOHIIA,

cOPMUPOBAHHOCTh ~ YMEHUIl  NPOBOAUTH  pEaKLUWH, MOATBEPKIAIOLINE
KaueCTBEHHBI COCTaB pAa3JIMYHbIX HEOPraHMYECKUX BEUIECTB, pPacloO3HaBaTh
OMBITHBIM IMYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAHMUYECKHUX
BEILIECTB;

cOPMUPOBAHHOCTh ~ YMEHHUH  pacKpblBaTb  CYIIHOCTb  OKHUCJIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA TOCPEACTBOM COCTAaBJICHMS AJIEKTPOHHOIO OanaHca
JTUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUI OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOUH
pEeaKlMK OT PA3NUUHBIX (AKTOPOB; XapaKTEP CMEUIEHUSI XUMUYECKOTO PaBHOBECHS B
3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (mpuniui Jle [larensbe);

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHu30BaThb XUMHUYECKHE IPOLECCHI,
Jexalmuye B OCHOBE MPOMBINUIEHHOTO NOJIYYEHUsS CEPHOM KHCIOThI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHUA 00 OOIMX HAyYHBIX MNPUHIUIAX U
HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHSITHS «MaccoBas J0Js BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B IpU
XUMUYECKUX PEaKlusaX, MacChl BEIIECTBa WM 00bEMA Ta30B IO H3BECTHOMY



KOJIMYECTBY BEILECTBA, MAacC€ WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKLUU
BEIIECTB, TEIUIOBOTO 3((deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl
BEILECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHUH;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBUjia MOJIb30BAHUS XUMHUYECKOU
nocyod u 1a00opaTopHbIM OOOpYyIOBaHMEM, a TaKXKe IpaBuia oOpalleHus ¢
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKLUSMU IO BBIINOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBAThb M  BBINOJHATE XUMHYECKUN
AKCIIEPUMEHT (pa3jIoKEHHE NEpPOKCHIA BOJOpPOJAa B MPHUCYTCTBUHM KaTalln3aTopa,
OIpENEICHUE CPEABI PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHINKATOPA,
BIIMSIHUE PA3JIUYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM pEaKIHUH, peakuuu
MOHHOr0 OOMEHa, KayeCTBEHHbIE peakuuu Ha cyibdar-, kapOOHAT- U XJIOpPHUI-
AHUOHBI, HA KATHOH aMMOHMS, DPEIICHHE OSKCHEPHUMEHTAIBHBIX 3a7ad I10 TeMaM
«Meramne» u «Hemeramiby) B COOTBETCTBUHU C MPaBUIIAMU TEXHUKHU O€30M1aCHOCTU
Ipy OOpalllEeHuH C BEUIECTBAMHU M JAOOPATOPHBIM O0OPYIOBAaHUEM, MPEJCTABISATH
pe3ynbTaThl XMMHYECKOTO JKCIIEpUMEHTa B  (OopMe 3alHiCH  ypaBHEHU
COOTBETCTBYIOIIMX pEaKuil U (OpMyIHpOBaTh BBIBOJBI Ha OCHOBE 3THX
pE3yNbTaTOB;

cOPMUPOBAHHOCTh ~YMEHUH KPUTUYECKH AaHAJIU3UPOBAThb XUMHYECKYIO
uH(popManuIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOU
KOMMYHUKaIK, IHTepHET U ApYTHX);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuia 9KOJIOTUYECKHU
1eJIeCO00Pa3HOro MOBEACHUST B OBITY U TPYAOBOM JEATENBHOCTH B ILEJIX
COXpPAHEHUsI CBOETO 3I0pOBbS M OKpYXaloLEHd NPUPOIHOM Cpelbl, OCO3HABaTh
OMAacCHOCTb BO3JEWUCTBUS Ha >KUBBIE OPraHU3Mbl ONPENEIEHHBIX BEIIECTB, MOHUMAs
cmpicn mokazatenss IIJIK, mnosicHATh Ha mnpuMepax crnocoObl YMEHBUIEHUS U
IPEIOTBPALICHHUS UX BPEHOIO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA,

UIg 00yYarolMXCs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE
OPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IO3HAHUS BEUIECTB U
XUMHUYECKHUX SIBJICHUI;

JUIL  CIIETIBIX W CIHA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCIMOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMmy oOo3HaueHuit JI. bpaitng mis 3amucu XUMUYECKUX

dbopmy.
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KoanuecTBo 4acoB | JJIeKTPOHHbIE
Ne HaumeHoBaHue pas3aenos " TeM (unposnie)
o0pa3oBaTte/ibHbIE
n/n | mporpaMmbl Bcero  KP | IIP
pecypchbl
Pasznes 1. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMUM
[Ipenmer opranuuyeckoil xumuu. Teopus
11 CTPOEHMSI OPTaHUYECKUX cOoelMHEeHUud A. M. 3
bytneposa

Hroro 1o pazaeny 3
Pa3nea 2. Yriesogopoasl
2.1 [IpenenpHbIe yTIeBOIOPOIBI — aTKaHbI 2
29 HenpenenbHble  yriieBOAOPOIbL:  AJIKEHBI, 6 1

' QJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0poIbl 2
24 [IpupoHbIe HICTOYHUKH YTIIEBOJOPOAOB U UX 3 1

' nepepaboTka
HWroro no paszaeny 13
Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHust
3.1 Criuptel. Oeron 3
3.2 Anpaeruasl. Kap6onoBeie KHUCJIOTBI. 7 1

' Crnoxuble 3¢upbl
3.3 VrieBoasl 3 1
HWroro no paszaeny 13
Pa3nea 4. Aszorcoaepskamue OpraHu4ecKue coeJHHeHH
4.1 AMHHBI. AMUHOKHCIIOTHL. benku
Hroro no pasneny
Paspnen 5. BeicokoMoOJIeKY ISIpHbIE COCAUHEHUS
5.1 IInactmaccel. Kayuyku. Boiokna
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB 1o 34 ) 5

ITPOTPAMME




11 kixace
(1 yac B Heae10, Bcero 35 yacos 3a roja)

YUEBHO-TEMATHYECKHMH ILJTAH JUJIS 11 KJIACCA

No memot Tema Konuyecmeo

Ilpumepnoe

uacoe

Tema 1. | Baxxneiimune noHITUS U 3aKOHBI XUMUU 4

Tema 2. | CtpoeHue BeliecTBa

Tema 3. | XuMHUeCKUE peaKUn

Tema 4. | PactBopHl

Tema 5. | Metajuibl 1 UX COEIUHEHUS

Tema 6. | HeMeTamipl 1 UX COETUHEHUSA

Ww(Njo1fo1joo| ol

Peseps

UToro 35

Kon-60
uacoe

Cooeporcanue memowt (pazoena)

Tema 1. Baxkneilime mNoHATHA M 3aKOHBI B XUMHH

Hayunble mMeTonbl MO3HAaHUS B XUMHMU. VICTOUYHHKM XUMHUYECKOW HH(OpMALMH.
MopenupoBaHHe XUMHUYECKUX MPOIIECCOB U SIBIICHUH, XUMUYECKUH aHAIN3 U CHHTE3 KaK
METO/Ibl HAYy4YHOT'O [TO3HAHHUS.

Crpoenue BeuniectBa. CoOBpeMEHHasi MOJENb CTPOEHUS aToMa. OJIEKTPOHHAas
KoHurypanus aroma. OCHOBHOE M BO30YXJI€HHbIE COCTOSIHUA aToMoB. Kiaccudukarus
XMMHYECKHX DJIEMEHTOB (s-, P-, d-31eMeHTbl). OCOOCHHOCTH CTPOCHHS SHEPTEeTHYCCKUX
ypoBHell aromoB d-ameMeHTOB. Ilepuognueckas cucTeMa XMMHUYECKMX 3JIE€MEHTOB
J.N. MenneneeBa. @usnueckuii cmbica I[lepuoamdeckoro 3akona JI.M. Menneneesa.
[TpyunHBI ¥ 3aKOHOMEPHOCTH HM3MEHEHHs] CBOMCTB 3JEMEHTOB U HX COEIUHEHHUH IO
MEpPUOoJIaM | TPYTIaM.

Tema 2. CTpoeHue BelecTBa

DNEeKTpOHHAs TPUPOAA XUMHUUYECKOW CBSI3H. DJIEKTPOOTPUIIATEIHLHOCTh. Buabl
XUMHUYECKOHN CBsI3M (KOBaJEHTHAs, MOHHAs, METAJUTMUECKasi, BOAOPOIHAS) U MEXaHU3MbI
ee oopaszoBanus. [IpocTpancTBeHHOE cTpoeHHe Monekyl. Kpucramueckue u amopgHbie
BellecTBa. THUMBl KPUCTAIMYECKUX pEHIETOK (aTOMHas, MOJEKyNIsApHasi, HOHHa,
MeTajuihueckasi).  3aBUCUMOCTh  ()M3MYECKHMX  CBOWMCTB  BemlecTBa OT  TUIMA
KpUCTAITUYEeCKON perieTku. [lpuuuHbl MHOrO0Opa3us BeIIeCTB. 3aKOH COXpaHEHUS
MacChl M DHEPTUU. 3aKOH MOCTOSHCTBA COCTaBA.

Hemoncmpayuu:

1) Momet  MOJIEKYJ ~ BEIIECTB  HMMEIOIIMX  Pa3InYHyl0  THOPHIN3AIIUIO
LEHTpaIbHOrO aromMa (B TOM YHCIM M KOMIblOTepHbIE 3D-monenu); 2) monenu
KPUCTAUTMYECKUX PEIIETOK.

Tema 3. XumMnuecKkue peakumu

Xumuyeckue peakiuu. ['oMoreHHsle U reTreporeHHbie peakiuun. OKHCIUTENbHO-
BOCCTAHOBUTEJbHBIE peakiuu. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMM B TIPUPOJE,
MPOM3BOJICTBEHHBIX MPOIECCaX M JKU3HEACATEIHPHOCTH OPTraHU3MOB. CKOPOCTh pPEaKIlvH,
€e 3aBUCUMOCTb OT pa3NUYHBIX (PAKTOPOB: MPHUPOABI PEATUPYIOUINX BEIIECTB,
KOHIIGHTPAIlUA PEarupylolIdXx BEIIECTB, TEMIEPaTyphl, IUJIOMATH PEAKIIMOHHON
MOBEPXHOCTH, HaIM4Ms KaTanu3aropa. Ponb  Karaau3aropoB B MpUpOJEe U
MPOMBIIIIICHHOM TTPou3BOACTBE. OOpaTUMOCTh peakiuii. XUMHYECKOE PABHOBECUE U €T0
CMEIIlEHHEe TMOJ JCHCTBHEM pAa3IUYHBIX (PAKTOPOB (KOHIIEHTpAIMs PEarecHTOB WIIH
MPOJYKTOB PEaKIMM, NaBJICHHWE, TEeMIlepaTypa) JUisl CO3JAaHHs ONTHMAIBHBIX YCIOBUH




MPOTEKAHUS XUMHUYECKUX TTpo1ieccoB. TermnoBoi 3PeKT XMMUIECKON PEaKITuH.

Hemoncmpayuu:

3) BbIICNIEHHE TEIJIOTHI MPH PEAKIUH MeTala ¢ KHUCIOTOW; 4) CMeIleHHe
XUMHUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT KOHIIEHTPAIlMM BEIIEeCTB (HAa MpuUMepe
peakuu xjopuna xenesa (I11) ¢ pomannmamm).

Jlabopamopnusie onvimol:

1) cpaBHEHHE CKOPOCTH Pa3JIOKEHHs MMEPOKCHA BOAOpPOJA MPH HCIOIb30BAHUN
pa3HbBIX KaTaau3atopos (okcu Mapranua (1V), monua kanus, MeIHbIN Kyopoc u T.1.).

Koumponvnaa paooma I no temam «Baxueiine NOHATUS U 3aKOHbI XUMUKY,
«CTpoeHHe BelecTBay, « XUMUYECKHE PEAKIIUN.

Tema 4. PacTBopbl

Hucnepcusie cucremsl. [lonstue o komwionaax (30iu, reqau). IcTuHHBIE pacTBOPHI.
Peakuuu monHoro obMeHa B pacTBOpax 3JeKTpoiuToB. pH pacTBopa Kak IokKasareib
KHCIIOTHOCTH cpeabl. [maponus cosell. 3HaueHHE THAPOIM3a B  OMOJIOIMYECKHUX
O0OMEHHBIX MpOIleccax.

Hemoncmpayuu:

5) 00pasibl TpyOOAUCIIEPCHBIX M TOHKOAMCIEPCHBIX cUcTeM; 6) addext Tunmans;
7) peakiiuu HOHHOTO OOMEHa; 8) TUAPOIIN3 HEOPraHUIECKUX M OPraHMUSCKHUX COJICH.

Jlabopamopnvie onvimoi:

2) onpenenerue pH cpe/pl py MOMOIIM YHUBEPCATLHOTO HANKATOPA.

Tema 5. MeTajbl 1 UX cOeANHEHUA

OOmas XapakTepucTUKa METAUIOB IO CTPOCHUIO aroMa M TOJOXKEHHUIO B
MEPUOJMYECKON  cucTeMe Xumudeckux anemeHToB .M. MenneneeBa. OOmue
(bu3HYeCKre M XUMUYECKHE CBOMCTBA METANIOB. DJICKTPOXUMUYCCKUHN P HATIPSKCHHIMA
MeTauioB. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB
TJIaBHBIX U MOOOYHBIX MOATPYII (Melb, jkene30). Koppo3us MeTamioB: BUIbl KOPPO3UH,
CHOCOOBI 3alIUTHl METAIOB OT Koppo3uu. OOmmMe crnocoObl MONyYeHHUs METAIOB.
DNEeKTPOJIN3 PaCTBOPOB U paciuiaBoB. [I[puMeHeHne 3eKTpoin3a B IPOMBIIINIEHHOCTH.

OO0o0O0IIeHHbIE CBEEHUS O CBOWMCTBAX COEAMHEHHM METAIJIOB: OKCHUIBl U
THAPOKCHUIBI METa/uIoB. l3MeHeHHe CBOWCTB OKCHAOB W THAPOKCHUJIOB METAJIJIOB B
3aBUCHUMOCTH OT CTEMEeHH OKHUCIIEHHS MeTajuia (MepexoJ OT OCHOBHBIX CBOHCTB K
KHUCJIOTHBIM) — Ha TIpUMEPE COCAMHEHUI MapraHia win xpoma. [IpupoaHsie coeTuHEeHMs
MeTainoB. Xumus B cTpoutensctBe. llement. beron. IlogbGop onTuMambHBIX
CTPOUTETHHBIX MaTEPUAJIOB B MPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKa.

Hemoncmpayuu:

9) kouteknus MeTayuioB; 10) 3JEKTPONU3 pacTBOpa XJIOpHaa HAaTpus, Cyibdara
menu (11); 11) nonyuenue menu u3 okcuna menu (II) mpu ee BoccTaHOBJICHUH BOJIOPOJIOM;
12) dpusnyeckre 1 XUMHUYECKHE CBOMCTBA METALIOB; 13) KOJUIEKIIHS CIUIABOB METAILIOB;
14) Boccranosnenue nona Cr,07> 10 HoHa cr¥.

Jlabopamopnuvie onvimot:

3) cpaBHEHHE XMMUYECKON aKTHBHOCTH METAJNIOB B PEAKIIMIX C KHCIOTaMH,

4) moy4eHue TUAPOKCHIa METallIa U M3y4YeHHE €r0 CBOMCTB;

5) okpainuBaHue MIAMEHH COJIIMU METaJIJIOB.

Tema 6. HemeTa/JILI M X COeIMHEHUS

OO0mass xapakTepUCTUKa HEMETaJNIOB IO CTPOSHUIO aroMa U TMOJIOKCHUIO B
MEepUOINYECKON cucTteMe XuMuueckux d3nemeHToB J[.W. MenneneeBa. dusnueckue
CBOICTBa HEMETAINIOB. XMMHUUECKHE CBOMCTBA HEMETAIOB B KOHTEKCTE OKUCIHTCILHO-
BOCCTAHOBUTEIBHBIX CBOMCTB BOAOPOJA, KUCIOPOJIa, TAJIOTCHOB, Cephl, a30Ta, docdopa,
yriaepoja, KpeMHHUS.

N3MeHeHne KMCIOTHBIX CBOMCTB HEMETAJIOB B IPYIIAX.




Jleryune BOIOpOIHBIE COENUHEHUS HemeTauioB. CpaBHEHHE CBOMCTB JIETYYHX
BOJIOPOAHBIX COEAMHEHUN HeMeTauioB 2 mepuoga. Kucnorusie okcuabl. Kuciorsl, ux
XUMUYECKHE CBOMCTBA. Kucnorer-okucnurenu: cnenudpuiecKe CBONCTBa
KOHLEHTPUPOBAHHON CEpHOM U a30THOM kucioT. CoelMHEHHsS] HEMETAIJIOB B IIPUPOJIE.
[IpaBuna Oe3omacHOW pabOThI C €IKWMH, TOPIOYUMH W TOKCHYHBIMU BeEILECTBAMHU,
CpeAcTBaMU OBITOBOM XUMHHU. XHUMHS U CEIIbCKOE XO35icTBO. MuHepanbHble U
opranuueckue ynoopenusi. CpexnctBa 3amuThl pacTeHUN. XHUMHS U OKOJOTHS.
XUMHUYECKOE 3arpsA3HEHHE OKpYyXKawlled cpeapl U ero mnocienctsusd. OxpaHa
ruapocdepsl, MOUBbI, aTMOCHEPHI, (PIIOPBI U PayHBI OT XUMUYECKOTO 3arpsiI3HEHUSI.

Hemoncmpayuu:

15) oOpasupl  HeMeTa/uIoB; 16) peakims MPOCTOro BEIIECTBA HEMETala C
MPOCTHIM BEHIECTBOM METAUIOM (HAalpUMEp, CEpbl C ILMWHKOM WU QIIOMUHHEM);
17) monmy4yeHue XJIOPOBOJOPOJA, aMMHaKa, WX pPAaCTBOPEHHE B BOJE, HCCIICIOBAHUE
BOJHOTO pacTBOpa HWHIUKATOPOM; 18) XMMHUYECKHE CBOMCTBAa KHUCIOT; 19) peakuuu
A30THOM KUCJIOTBI C MEJbIO, YTIEPOIOM.

Jlabopamopnuvie onvimot:

6) cpaBHEHHE XUMHYECKUX CBOWCTB OPraHMUYECKUX M HEOPraHUYECKUX KUCIIOT.

Konmponvnaa pavoma 2 no temam «PactBopbi», «MeTaibl U UX COCTUHEHUS,
«HemeTaiuibl 1 X COCTMHEHUS».

PesepB — 3 yaca




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4YeHUS

JlaTa
U3yYCHUS
dakr

Mpumeyanue

Tema 1+2 (3+2=5 4u) Teoperudeckue
OCHOBBI opranuveckoii xumuu IlpenenbHbie
YIIIEBOIOPOJIbI - ATKAHBI

[Ipenmer OpraHu4YeCcKou XHAMUH, eé
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

07.09

Teopust CTpOoE€HHSI OPraHUYECKUX COEIUHEHUI
A. M. bytnepoBa, €€ OCHOBHbIE [TOJIOKEHUS

14.09

[IpencraBnenue 0 KJaccu(pruKanuu
OpraHMuYeckux  BemecTB.  Homenknatypa
(cucremaTnueckasl) U TpUBHAJIbHbIE Ha3BaHUS
OpPraHMYECKUX BEIIECTB

21.09

AJIKaHEbI: COCTaB u
TOMOJIOTUYECKUU PSIJT

CTPOCHUC,

28.09

MeraH u 3TaH — IPOCTEUIINE NPEACTABUTEIN
AJIKaHOB

05.10

Tema 3+4+5 (6+2+3=11 4) HenmpenejibHble
YIJIEBOAOPOABI:  AJIKEHbI,  aJKaJHEHbI,
AJTKHHBI

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

12.10

OTUIIeH )51 IMPOIUJICH —
MNPEACTABUTECIN AJIKCHOB

IIPOCTENILINE

19.10

Ankanuensl. byranuen-1,3 u MmeTunoyraaueH-
1,3. Tlony4yeHne CHHTETHMYECKOIO Kaydyka U
PE3UHBI

26.10

[Ipaktnueckass pabora Ne 1. Tlomydenue

9TUJICHA U U3YUYCHUC CT'O CBOMCTB

09.11




AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS,

10 TOMOJIOTHYECKUI ps. Anerniie” — 16.11
IIPOCTEUIINN TPEACTABUTEND AIKUHOB
Bprunciienuss mo ABHEHUIO XWUMHYECKOMU

11 P 23.11
peaxkuu
ApeHbl: 0OeH30 M TONyOod. TOKCHYHOCTh

12 P 4 30.11
apeHOB

13 ['eneTnyeckas CBSI3b YIIICBOIOPOIOB, 07.12
MPUHAJISKAIINX K Pa3IMYHBIM KJIaccaM '
[IpuponHble  MCTOYHUKH  YTJIIEBOJIOPOAOB:

14 NPUPOIHBIN Ta3 U MONMyTHbIE HE(TAHBIEC Ta3bl, 14.12
He(Th U POAYKTHI € nepepaboTKu

15 Kontponbnas padora Ne 1 21.12
[IpuponHbleE  HMCTOYHUKH  YTIE€BOAOPOIOB:

16 IPUPOJIHBIN ra3 U MOMyTHbIe HEQTSAHBIE ra3bl, 28.12
He(Th U MPOJYKTHI €€ epepaboTKU
Tema 6 (12 4v) Kucjaopomocoaep:kauiue
OpraHuvyecKmne coeInHeHusl

17 [TpenenbHBIE OTHOATOMHBIC CITUPTHI: METAHOI 11.01
v 9TaHoi. BoxopoiHas cBs3b '
MHOroaTOMHBIE CIUPTHI: ATUICHIJIMKOIb U

18 P 18.01
TJIALICPUH

19 ®DeHOoJI: CTPOCHHE MOJEKYIbI, (PU3HUYECKUE U 2501
XUMHUYECKHE CBONCTBA, IPUMEHECHHE '
Anpaeruapl: GopMaIbACTUA U aleTalbICTU]I.

20 ferupl: opManbaeruy U an JIeTU L 01.02
AnieToH

21 OOHOOCHOBHBIE — TIpelelbHbIe  KapOOHOBBIE 08.02
KHCJIOTHI: MypaBbUHAs M YKCYCHas '
[Ipaktnueckass pabora Ne 2. CgoiicTBa

22 P p 15.02

pacTBOpa YKCYCHOM KHUCIOTHI




23

CTeapI/IHOBaH 1 OJICMHOBAasg KHCJIOTBI, KakK
MNPEACTAaBUTCIIN BbICIINX Kap6OHOBBIX KHCJIOT

22.02

24

MpbU1a Kak COJTM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIIEE JIEUCTBUE

29.02

25

Cnoxuble  3(QuUpsl  KaK  MPOU3BOJHBIC
KapOOHOBBIX KHUCJIOT. ['MAPONHM3  CIIOXKHBIX

2¢upoB

07.03

26

Kupsr: TUAPOIIN3, IIPUMEHEHHUE,
OHosIornYecKas posb KHUPOB

14.03

27

VYrneBonsr: COCTaB, KJaccupukanus.
Baxueiimme [IPEACTaBUTENN: [JIFOKO3a,
bpykTO3a, caxaposa

21.03

28

Kpaxman u 1nemnono3a Kak IPHUPOIHBIE
ITOJINMEPHI

04.04

Tema 7+8 (4+3=74) A3zoTcoaep:Kaime
OpraHuveckue coeUHEeHHUSs
BbicokoMosIeKyIsIpHBIE COeTHHEHUS

29

AMMWHBI: METHJIAMHUH U aHWJINH

11.04

30

AMUHOKHUCIIOTBI KaK amQoTepHbIe
OpraHUYECKHE COeIMHEHMUS, ux
ononoruueckoe 3Hauenue. Ilentuanl

18.04

31

benkn kak IPHUPOAHBIC BEICOKOMOJICKYJIAPHBIC
COCOAMHCHU A

25.04

32

KonTponbnas padota Ne 2

02.05

33

OcHoBHbIE MTOHATUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEMHEHNN

16.05

34

OcHOBHEBIE METOJIbI CHUHTE3a,
BBICOKOMOJIEKYJISIPHBIX COCIIMHCHHH.
IlmacTMaccel, KayqyKu, BOJJOKHA

23.05

35

O0001EeHUE U CUCTEMATU3ALINS 3HAHUM

30.05




OBIIEE KOJIMYECTBO
ITPOTPAMME

YACOB

110

35




KanengapHoe - TeMaTH4yeckoe IJIaHupoBanme 1Js 11- A kaacca

Ne Tema ypoka IIpakTHyeckas Hara Mara | Ilpumeua-
yYpoKa 4acThb IJIaH dakr | Hue.
11-A
KJ1ace
Tema 1+2 (4+5=9u4.)
BAJKHEWIIIUE IMIOHATHUS U
3AKOHBI B XUMHUMN.
CTPOEHME BEIIECTBA
1. Wuctpykrax no bX. 04.09

Hayunble Meronpl mo3HaHUS B
XUMHH. VCTOYHUKH XHUMHYECCKOM
nHpopMaIuu. MoaenupoBanue
XUMHYECKHUX MIPOIIECCOB u
SBJICHHH, XWMHYECKHH aHaIu3 U
CHHTE3 Kak METOJbl HAy4YHOTO
IMO3HAHMA.

2. Crpoenue BemecTBa. CoBpeMeHHast 11.09
MOJIETIb CTPOCHUS aTOMa.
DnexkTpoHHas KOH(UTrypanus
aroma. OCHOBHOE H BO30YK/ICHHbIC
COCTOSIHHSI aTOMOB.
Krnaccudukanus XuMu4ecKux
3JIEMEHTOB (S-, P-, d-371eMEeHTHI).
Oco6eHHOCTH CTPOEHUS
JHEPreTUIECKUX YPOBHEH aTOMOB
d-271eMeHTOB.

3. [leprnonnueckas cucrema 18.09
XUMHUYECKHX 3JIEMEHTOB

J.1. MenneneeBa. ®u3nUeCKUil
cmblica [lepuonnyeckoro 3akoHa
J.. Menneneena.

4. IIpyunHBI 1 3aKOHOMEPHOCTH 25.09
W3MEHEHHSI CBOMCTB DJIEMEHTOB U
UX COCTMHEHUH 10 MeproaaM u

rpynmnam.

S. DneKTpoHHAas Npupoaa 09.10
XUMHUYECKOH CBA3H.
DNeKTpOOTpUIIATENbHOCTD. Buabl
XUMHAYECKOH CBSI3U (KOBAJICHTHAs,
MOHHAs1, METaJUTMYECKasl,
BOJIOPOJIHAS) U MEXaHU3MBI €€
obpasoBanus. [IpocTpancTBeHHOE
CTPOEHHUE MOJIEKYIL.

6. Kpucrannuueckue u amopgHbie JeMoHCcTpanum: 16.10
BelecTBa. TUITBI KpUCTATHYECKUX | 2. Mogenu
peleToK (aTOMHast, MOJIEKYJISApHasi, | KPUCTAIUINYECKUX
MOHHAs1, METAJIIMYECKast). PELIETOK.

7. 3aBUCUMOCTH (PU3UIECKUX CBOMCTB 23.10
BEIIECTBA OT THIA




KPUCTAJUIMYECKON PEIIETKH.
[TpranHbl MHOrOOOpa3us BEIIECTB.

8. 3aKOH COXpaHEHHS MAaCChl U JleMoHCTpaIUM: 13.11
SHEPruu. 3aKOH OCTOSIHCTBA 1. Mopenun Monekyn
cOoCTaBa. BEIIECTB UMEIOIINX

Pa3IUYHYIO
TUOpUTU3ALIIIO
LEHTPAJILHOTO
atoma (B TOM
qucie u
KOMITbIOTEPHBIE
3D-monenn).

2. 2) moaenu
KPUCTATHIECKUX
PEIICTOK.

9. Penrenue TpeHUPOBOYHBIX *
yIPaXHEHU N
Tema 3. (6 4v.) XUMHNYECKHE
PEAKIIUU

10. XUMHYECKHUE PEAKIUH. 20.11
['oMOreHHBIEC U TeTepOreHHbIE
peakuuu. OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIC PEAKIINH.

11. OKHCTUTENHHO- JleMoHCTpaIIUM: *
BOCCTaHOBHTEIILHBIE PEAKIIUH B 3. Brinenenue
MIPHUPOJIE, TPON3BOICTBEHHBIX TEIIOTHI TIPH PEAKIIUH
mpoleccax U )KU3HEESITEeNbHOCTH | MEeTaJlla C KUCIOTOM.
OpPTraHN3MOB.

12. CkopocTb peakiuu, ee | leMoHCTpanum: 27.11
3aBHCUMOCTh OT  pa3nuyHbIX | 4. CMeLleHne
(aKTOPOB: MPUPOJIBI PEATHPYIONINX | XUMUYECKOTO
BEIIIECTB, KOHIICHTPALlMU | PABHOBECUS B
pearupyromumx BEIIECTB, | 3aBUCMMOCTU oT
TEMIIEPaTypHI, IUIOINAM | KOHUEHTpaumm
PEeaKIMOHHOMN MIOBEPXHOCTH, | BELLLECTB (Ha
Hanu4us ~ Karainusaropa.  Poisb | npyumepe  peakuyum
KaTanu3aTopoB B mpupoxe u | xnopuaa xenesa ()
MPOMBIIIIIEHHOM TIPOU3BO/ICTBE. C pogaHugamm).

13. Ob6parumocTb peakuuii. | JIabopaTtopHbie 04.12
XHWMHYECKOE PABHOBECHE U €ro | ONMBITHI:

CMeEIIeHHE noJ neiicteuem | 1. CpaBHeHue
Pa3IMIHBIX (haKTOpPOB | CKOPOCTH PA3TIOKECHHS
(KOHLIEHTpAIMsl ~ PEareHTOB WM | IEPOKCHIA BOAOPOJA
MPOAYKTOB  PEAKINH, JaBJICHHUE, | IPH  HCIIOJIb30BAHUH
TeMIiepaTypa) Ui CO3JaHHS | Pa3HBIX

ONTHMAJTbHBIX YCIIOBHH | KaTaM3aToOpOB (OKCHL
MIPOTEKAHUS xumuyeckux | maprania (1V),
MIPOIIECCOB. nonuaa KaJIvsl,

MEIHOro Kynopoca u




T.J.).

14. Oo6parumMocTb peaxuuii. 11.12
XUMUYECKOEe pPaBHOBECHE U €ro
CMEILLEHHUE oz, JEeHCTBHEM
pa3IMYHbIX dakTopoB
(KOHIIGHTpAIMsl  PEareHTOB  WIIK
MPOJAYKTOB  pEaklUH, JaBJICHHE,
TeMIlepaTypa) JUTSt CO3/IaHus
ONTUMAJIBHBIX yCIOBUI
MPOTEKAHUS XUMHUYECKHIX
nporeccoB. TermoBoit ahdexr
XMMHYECKON PEAKIIUU.
15. Konumponvnas paboma 1 18.12
Tema 4+5. (5+5=10 u.)
PACTBOPBI. METAJLJIbI 1
NX COEJMHEHUSA
16. HucnepcHble cuctemsl. [lonarue o | [leMoHcTpanum: 25.12
KOJUTOU1aX (301H, renu). | 5. O6pazubl
HcTuHHBIC PacTBOPEI. rpyOOAMCIIEPCHBIX U
TOHKOJIUCTIEPCHBIX
CHCTEM.
6) s dexr Tunmans;
17. Wucrpykrax no Th. 15.01
Peakuuu woHHOTO OOMEHa B
pacTtBopax  smekrponutoB.  pH
pacTtBopa KaK MoKa3aTelb
KHCIIOTHOCTH CPEJIBL.
18. Peakium  moHHOoro obmeHa B | JleMoHCTpamuu: 22.01
pacTBOpax AIEKTPOIUTOB. 7. Peakiun  WOHHOTO
o0OMeHa.
19. IM'upponus COJIEH. 3Hauenue | JlemoncTpauuu: 29.01
rugponm3a B Owmonormueckux | 8. ['maponms
OOMEHHBIX Ipolieccax. HEOPraHUYECKUX u
OpPTraHUYECKHUX COJIEH.
JlaboparopHble
ONBITHI:
2. Ompenenenne  pH
Cpeasl TpU TMOMOIIU
YHHUBEPCAIHHOTO
WHJMKATOpA.
20. Pemenue TPEHUPOBOYHBIX 05.02
YIPaKHEHU N
21. OOmiast xapakTepucTuka MeTauioB | JleMoHcTpanmum: 12.02
M0 CTPOCHHIO aToMa H nojoxenuto | 9. Komnexius
B NEPUOINIECKOi CHCTEME | METaJIJIOB.
XUMHYECKHX JJIEMEHTOB
J1.1.Menneneena. OO0mue
(hu3MYecKue CBOMCTRA.
22. OOmme  xuMu4yeckne cBoiicTBa | JleMoHCcTpanum: 19.02




METAUIOB.  DJIEKTPOXUMHUYECKUN
PsI HAIPSKEHUN METaJUIOB.

12) pusnueckue u
XMMHYECKHUE CBOMCTBA
METaJLJIOB,;

13) kosutekust
CIUIAaBOB  METAJLIOB;
14) BoccTaHOBIICHHE

27
noHa Cr,O;” mo mona
3+
Cro.

JlaGopaTtopHbie
ONBITHI:

3. CpaBHeHHE
XUMHYECKON
AKTUBHOCTH METaJUIOB
B peaKIusx c
KHCJIOTAMH.

23. OKUCIIUTEIIHHO- JleMoHCTpaIIUM: 26.02
BOCCTAHOBUTEIIbHBIC cpoiicta | 11. [lonyyenne wmemu
NPOCTBIX BEIIECTB — MeTauioB | u3  okcupa weau (1)
[JIABHBIX M TMOOOYHBIX TOATPYIII | IPH ee
(menp, KeJe30). Koppo3zus | BoccranoBieHuM
METAaJUIOB: BUJIBI KOPPO3HH, | BOJIOPOJIOM.
crocoObl  3amuThl  MeTtauioB  oT | 13. Komnekius
KOPPO3HH. CIVIABOB METAJLJIOB.

24. O6mme  cmocoObl  moxydeHus | JleMoHcTpanum: 04.03
METaJIoB. JnekTponu3 pactBopoB | 10. amekrponus
" pacIuIaBoB. [Ipumenenwne | pacTBopa XJIOpHIa
ANEKTPOJIN3a B MPOMBIIIJIEHHOCTH. | HATpPHS, cynbdara

menu (11);
JlabopaTopHbIe
ONBITHI:
4. ITonyyenue
THJIPOKCHIA MeTaslia
U U3Y4YCHHE  €ro
CBOJICTB.
25. O00011IeHHBIE CBEJICHUS o | JlemoHcTpanum: 11.03.

CBOMCTBAX COCOUHCHHUN METaJIOB:
OKCHJIBI U THUIPOKCHUIIBI METAIIOB.
NU3MmeHeHne CBOWCTB OKCHAOB M
TUAPOKCHJIOB METaJJIOB B
3aBHCHMOCTH oT CTENIEHU
OKHUCJIGHHs MeTama (mepexoa OT
OCHOBHBIX CBOWMCTB K KHCJIOTHBIM)
— Ha I[pUMEPE  COECAUHEHHI
MapraHia win xpoma. I[Ipuponnsie
COCJIMHEHHUS METalIoB. XHUMHS B

ctpoutenscTBe. LlemenT. beron.
[TonGop ONTUMAJILHBIX
CTPOUTEIBHBIX  MaTepUaJoB B
[IPAaKTUYECKOU JeATEeIIbBHOCTH

YCIOBCKa.

14. BoccraHoBiieHue
wona Cr,07° 10 moHa
cr,

Jlabopamopuoie
onsvimul:

5) okpammBaHue
TJIAMCHH COJISIMU
METaJIJIOB.




Tema 6. (9 1.) HEMETAJLJIbI U

NX COEANHEHUA
26. O6mas XapaKTepucTHKa
HEMETAJLIOB N0 CTPOCHHIO aTOMd "
MOJIOKEHHIO B nepnonﬁqecxoﬁ
cucTeMe XHMHYECKHX 9JIEMEHTOB
JILA. Menaeneesa. duzuueckye
cBOMCTBA HEMETAJIOB. M3meHeHue
KUCIOTHBIX CBOWCTB MeTannoB B
DyTIIax.
24 XuMHYecKne CBOMCTBA HEMETaJLIOB
B KOHTEKCTC OKHCJIATENBHO-
BOCCTAHOBHTENIBHBIX CBOMCTB
BOZIOPOZA, KHCAOPOAA, raJIOreHoB,
cepbl, a30Ta, docpopa, yrnepona,
KPeMHUS.

JlemMOHCTPALIAN:
15. O6pasibl
HEMETAIJIOB.

JleMoHCTpALAH:

ATOMUHUEM).
JleMOHCTPALIMH:
17. IonyueHue
XJ10pOBOJIOPO/A,
aMMHaKa H

JleTyune BOAOPOJHBIC COeIUHEHHSA
nemetaioB. CpaBHCHHE CBOHMCTB
NeTyYnx BOJOPOJHBIX coeMHeHUH
HeMeTa/UIOB 2 Nepruo/a.

fccie0BaHue
BOJHOIO
HHANKATOPOM.
JleMOHCTPALIAH:
18. XumMuueckue

Kucnotabie OKCHIBL KucnoThl, HX
XUMHUECKHE CBOUCTBA.

KUCIOTBL
yrIIepo/IOM.
JlaGopaTopHbie
ONBITHI:

6. CpaBHCHHC

opraﬂmecmx
Heopraﬁﬂqecmx
KHUCJIOT.

OKHCHHTeJIPIZ
CcBOMCTBA

Kucnotsl -
crielpuIecKue

npupoze.  [lpasuaa He3onacHOM

16. Peaxiust MpOCTOrO
BellecTBa HeMeTallia ¢
NpOCTHIM  BELLECTBOM
MeTarioM (HampuMep,
cepbl C LMHKOM HiH

paCTBCJpeHHG B BOZIE.

pacTBOpa

cpolicTBa KMCJIOT.
19) peakunH a30THOH
MEBI0,

XHMHAYECKHX CBOWCTB

KOHLEHTPUPOBAHHOM cepHoWl H

a30THOH KHCJIOT.
3= KonmpoabHaa paboma 2 _
32. CoennHeHHUs HeMeTaljloB B

npupoze. [lpasuia Ge3onacHON

paGoThl C €IKHMH, FOpIOYHMH H

TOKCHYHBIMH BELIECTBAMMU,

CpeCcTBAMH OBITOBOM XHMHH.
33. CoenuHeHHA HEeMETaLI0B B
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paboThl C €OKUMH, TOPIOYUMHU H
TOKCUYHBIMU BEIIECTBAMH,
cpeacTBaMu  OBITOBOM — XHMMHUHU.
XuUMHSIT M CEIbCKOE XO3SKCTBO.
MunepanbHble ¥ OpraHUYEcKUe
ynoopenusi. CpeacrBa  3aluThl
pacTeHui.

34.

XuMust ¥ 3K0JNOrus. XHUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpe/ibl
u ero mnociuencreus. Oxpana
ruapochepsl, MOYBBI, aTMOCHEPHI,
¢bopbl ¥ (dayHBl OT XMMHUYECKOTO
3arps;3HEHUSI.
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YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. O.C.I'abpuensu, U.I'.Octpoymos, C.A.CnankoB «Xumus.10» - M.: [Ipocsemienue, 2022

2. 0O.C.l'abpuensn, N.I'.OctpoymoB, C.A.CnankoB «Xumus.11» - M.: I[Ipocemienue, 2022

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Bubamoreka I{OK https://m.edsoo.ru/




