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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TOJNOXkeHU «CTparerum pa3BUTHS BocOuTaHud B Pocculickoi
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumusi» 1y 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3allMK, SBJISETCS HEOTHEMJIIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPHUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPbl
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHHE M TMOCTPOECHHUE KOTOPOIrO OIpPENEIeHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAILHOI'O HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHUW HAIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B PA3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPraHWYECKOW XMMHHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTtypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMMHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEACTABICHUS] O XUMUYECKOM CBSA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan H (PaKTOJOrMYEeCKHUE CBEIAEHUS O BelllecTBax U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3aKkoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTeKaHus JomnojiHgercss B Kypcax 10 um 11 knaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAaXKEHHUSI K TMPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TIOMOJIHEHWS 3HAHUM, PEIICHUS WHTEIUICKTYAIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
dunocockux uAeH, TaKMX KaK: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PELIEHUHU 3KOJIOTHYECKUX MpooieMm, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HopMUpOBaHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
coJlep KaTeIbHOM XapaKTepUCTUKHU 1eJied HW3y4eHHUs NpelMeTa HarpaBlIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUS
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (OpPMHUPOBAaHHME CHUCTEMBl XHMHUYECKHX 3HAHUM KaKk  BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B MporpaMme 1Mo XUMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alliy, BIAACIONIETO He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3M ¢ ATUM TIpU U3YYEHUH TMpeaMeTa «XUMHUS» JOMHHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPHUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEeTLHOCTH: PElIeHus MmpobiieM, MorcKa, aHaiau3a u 00padoTku mHbOpMAIINH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl TIOUCKA W aHaliu3a yuyeOHOU u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM miaHe cpenHero oOmiero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Henento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOECHHUS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne 0 Ki1acCU(pUKALMK OpraHuyeckux BemlecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHM psAx. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (DU3MUYECKME M XUMHUYECKHE CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lonyyeHne CHUHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MNOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOTyYeHue u npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAIKUMHA K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YecKuil), mnupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C 0Opa3lamMu IIacTMAacC, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEaKIUH C aKTUBHBIMH MeETaJllaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth PeHona. [Ilpumenenue gpenona.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KMCJIOT, MX MOIOIIEE ACCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.




YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocuHre3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB M WX MpEeBpalleHUil:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuiom menu(ll)), anpaeruaoB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe mmiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpallHsl, KAYECTBEHHBIC PEaKIIMK Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE ¢ 00pa3llaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATUW, TaK U TOHATUH, SBISIOMIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKya,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doTtocuHTE3, OHMOJOTMYECKH AaKTHUBHbIE BellecTBa (OE€NKH, YIJIEBOJIBI, >KUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. 1. MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepnoamdeckoil cUCTEMBI
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MepUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akuenTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATETBHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHATHE O OUCNEPCHBIX cUcTeMaxX. VICTUHHBIE UM KOJUIOMJHBIE PaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kimaccudukamuss XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHUecKoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHs] BEIIECTB M HX MpPEBpallCHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKUX pEAKUUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux syeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJCOIEPKAIUX KUCIOT, BOAOPOJAHBIX COEANHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue guiznueckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue crnocoObl monyueHus: MeTaioB. [IpuMeHeHre MeTauioB B OBITY U
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE TUIPOKCHIA ATIIOMUHUS C PACTBOPAMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JEKTPOHUKH, HAHOMAaTepHasbl, OPTaHUYECKUE W MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3ed TpW  M3yYeHHH OOmed U
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSTHUS: HAy4YHBIN (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-IEATEIIbHOCTHBIA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YalOIUXCS PYKOBOACTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHsS» JAOCTUTAOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMU  TOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  IpolieccaMm
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
oOydJaromuxcsl Mo peaau3aiiu IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHATU3E PA3IUYHbIX BUIOB YUCOHOU e TEIHHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO AOCTHXKCHHUS HAyKH €CTh PE3YJbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e UHQPOpPMAIMU O MEPEOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUsIX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO IOJIE3HOW, TBOPYECKOW W JPYrMX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHOU CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsS IPOrHO3UPOBATH HEOJArONPUATHBIE IKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COILMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CcHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BATh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BBHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMWA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SBIICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBaroue dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICCTBUSI B IO3HABATEIIbHON U COLMAIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS 1Sl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIN U 3a/1a4d UCCIEAOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOIIOAaTh 32 XOAOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEI0BATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHHMKAX uWHOOpMarmu (Hay4dHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3JIMYHBIE METOIbI MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  MpEICTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHpPOBaTh CBOM  MPEIJIOKECHUSA
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKONH pabOThI MO0 HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOI IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN C€MOCO0 MX perieHuss ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs MPAaKTUUECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, M Aa30TCOJEpXalIUe COEAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTE€pPHbIC NMPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUM YyCTaHABIIMBAaTh MPUHAAJIC)KHOCTh H3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATWJIEH, MPONWIEH, AlleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAaHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHHH, IBETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1IeJIeCO00Pa3HOro0 TIOBEACHUS B OBITY W TPYAOBOH JEATCIBHOCTH B IEISAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins mis 3anmucu XUMHAYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJH XHAMHUH B IIO3HAHWUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYMHHOCTU W
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAS ), XapaKTep CPelbl B BOJAHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEpHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpynnam llepuoanueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXKIY HEOPTaHUYECKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS JJIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIHMH, TOATBEPIKIAIOIIHE
KAUYeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBHUTEIHHBIX PEAKIIMA TTOCPEIACTBOM COCTABJICHHS JJICKTPOHHOTO OajaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npuuuuin Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATUSI «MaccoBas JOJS BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM M J1TabOpaTOpHBIM OOOPYJOBaHUEM, a TaKXe MpaBHiIa OOpaIleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENIENICHHE Cpelbl PAaCTBOPOB BEHIECTB C MOMOIIBIO YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HemeTaiwibl»y) B COOTBETCTBUU C MpaBUIaMU TEXHUKH
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MIPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n U TeM MPOrpamMMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTshI
Paznen 1. TeopeTudeckue 0CHOBBI OPraHU4eCcKOi XUMUH
[IpenMeT opranuyeckoit
.T .
1.1 XHMIH, £ COpHA CTPOCHHA . 3 0 0 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpraHn4€CKux COCIUMHCHHUU
A. M. bytneposa
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
21 IIpenenbubie yriaeBogopoabl 2 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
' — aJIKaHBI https://resh.edu.ru/subject/lesson/5412/start/212563/
Henpene e
99 HPEACIIBHET ) 6 0 1 https://resh.edu.ru/subject/lesson/6151/start/149993/
' YITICBOMIOPOIEL: ATTKEHBL, https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaINEHBI, aJTKUHBI
53 ApomaTtnueckue 9 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
' YTIIEBOIOPOIBI https://resh.edu.ru/subject/lesson/5412/start/212563/
[IpupoaHbIe HCTOYHUKHU
24 e 3 1 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
' YITICBOAOPOIOB 1 HX https://resh.edu.ru/subject/lesson/5412/start/212563/
nepepadoTka
Hroro 1o pasneny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cruptel. DeHou 3 0 0 https://resh.edu.ru/subject/lesson/4775/start/150494/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/

Anpaeruapl. KapOoHOBBIE

https://resh.edu.ru/subject/lesson/4769/start/150550/

https://resh.edu.ru/subject/lesson/4776/start/150604/

https://resh.edu.ru/subject/lesson/6150/start/150687/

https://resh.edu.ru/subject/lesson/4775/start/150494/

https://resh.edu.ru/subject/lesson/4769/start/150550/

32 KUCIOTHI. CIOXKHBIE dPUPHI ! https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4775/start/150494/

33 y 3 https://resh.edu.ru/subject/lesson/4769/start/150550/

' TIeBOEL https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/

34 0

Htoro no pazneny 13

Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHUus

AMUHBI. AMUHOKHCIIOTEL.

4.1
benxn

Hroro no pazneny

3

3

https://resh.edu.ru/subject/lesson/4743/start/150742/

https://resh.edu.ru/subject/lesson/6296/start/212589/

Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA

51 [Tmactmaccel. Kayuyku. 5 https://resh.edu.ru/sub?ect/lesson/4743/start/150742/
Bonokna https://resh.edu.ru/subject/lesson/6296/start/212589/
52 0
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOIT'PAMME



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpoJbHbI
0 e padoThl

IIpakTuyeckn
e padoTsl

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

[Ipeamer
OpraHN4YeCKOM XUMHH,
€€ BOBHUKHOBCHHE,
pa3BUTHE U 3HAYCHUE

https://resh.edu.ru/subject/lesson/6149/start/17038
8/

Teopus crpoeHus
OpraHNYECKuX
coenuHeHuit A. M.
Bbytneposa, eé
OCHOBHBIE T0JIOKEHHUS

[IpencraBnenue o
KJIacCUPUKaAINH
OpraHUYECKHUX
BEILIECTB.
Homenkiatypa
(cuctemaruueckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BELIECTB

AnKaHEIL: cOCTaB U
CTPOCHUC,
TOMOJIOTHYECKHUI pAn

https://resh.edu.ru/subject/lesson/6151/start/14999
3/
https://resh.edu.ru/subject/lesson/5412/start/21256
3/

Meran u 3TaH —
MpoCTeNIINe



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

npeaACTaBUTCIIN
aJIKaHOB

AJIKeHBI: COCTaB U
CTPOEHUE, CBOMCTBA

https://resh.edu.ru/subject/lesson/6151/start/14999
3/
https://resh.edu.ru/subject/lesson/5412/start/21256
3/

10

DTWIEH U TPONUIEH —

IIPOCTENIINE
IIPEACTABUTEIHN
AJIKCHOB

IIpakTnyeckas pabora
Ne 1. «Ilony4yenue
ATHJIEHA U U3yYEHUE
€ro CBOMCTB»

AJKaaueHsl.
byranuen-1,3 u
MeTunoyraaueH-1,3.
[Tonyuyenue
CHHTETHYECKOTO
Kay4dyKa U pe3UHbI

ANKWHBI: COCTaB U
0COOEHHOCTH
CTpOCHUS,
TOMOJIOTUYECKUH PS/I.
Anetniaen —
MPOCTEUIIIHI
MpeACTaBUTED
AJIKMHOB

https://resh.edu.ru/subject/lesson/6151/start/14999
3/
https://resh.edu.ru/subject/lesson/5412/start/21256
3/

https://resh.edu.ru/subject/lesson/6151/start/14999
3/
https://resh.edu.ru/subject/lesson/5412/start/21256
3/

11

Brruucienus mo



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

YPAaBHEHUIO
XUMHYECKON pPEeaKIUH

12

ApeHbl: OEH301 1
TONyOJ. TOKCHYHOCTH
apeHOB

https://resh.edu.ru/subject/lesson/6151/start/14999
3/
https://resh.edu.ru/subject/lesson/5412/start/21256
3/

13

14

I'enernyeckas CBA3b
yIJ1€BOJOPOIOB,
MPUHAIEKALUX K
Pa3IMYHbIM KJ1accaM
IIpupoansie
HUCTOYHUKH
YIJ1€BOAOPOIOB:
IIPUPOJIHBIN ra3 u
MOITYTHBIE HEPTSIHBIE
ras3pl, HeQTb U
MIPONYKTHI €€
nepepadoTKu

15

16

[IpupoaHbie
WCTOYHHUKH
YIJ1€BOAOPOIOB:
IPUPOJIHBIH ra3 u
MONTYTHBIE HEPTIHBIE
rassl, HeTh U
MIPONYKTHI €€
nepepadoTKu
KonrtponbHas pabora
0 pa3feny
«¥YTI1€BOAOPOIBD)



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

[Ipenenvubie
OJIHOATOMHBIE CITUPTHI:

https://resh.edu.ru/subject/lesson/4775/start/15049
4/
https://resh.edu.ru/subject/lesson/4769/start/15055
0/

17 METAHOJI ! PTAHOJI. Htps://resh.edu.ru/subiect/lesson/4776/start/15060
Bonopoanas cBsizb 4/
https://resh.edu.ru/subject/lesson/6150/start/15068
7/
MuoroatomMHBbIE
18 CITUPTHI:
STUJIECHIJINKOIb U
FJII/IIIepI/IH
@DeHOoJI: CTpOCHHUE
MOJIEKYJIbI,
19 (buznveckue u
XHMHYECKHE CBOMCTBA,
MIPUMEHEHUE
https://resh.edu.ru/subject/lesson/4775/start/15049
4/
. https://resh.edu.ru/subject/lesson/4769/start/15055
AJnbpaeruasr: o/
20 (bopmansaeru 1 h_ttps://resh.edu.ru/subiect/lesson/4776/start/15060
aneTanpaerua. AeToH 4/
https://resh.edu.ru/subject/lesson/6150/start/15068
7/
OJIHOOCHOBHBIE https://resh.edu.ru/subject/lesson/4775/start/15049
npeaesibHbIE 4l .
https://resh.edu.ru/subject/lesson/4769/start/15055
21 KapOOHOBBIE KUCIIOTHI:

MypaBbHHAS U
YKCyCHas

o/
https://resh.edu.ru/subject/lesson/4776/start/15060
4/



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/

https://resh.edu.ru/subject/lesson/6150/start/15068
7/

22

[TpakTyeckas pabora
Neo 2. «CpoiicTBa
pacTBOpa YKCyCHOM
KHCIIOTBD

23

CreapuHoBas 1
OJICMHOBAsI KMCIIOTHI,
KaK MPEICTaBUTEIN
BBICITNX KapOOHOBBIX
KHCIIOT

24

25

Mp11a Kak coiau
BBICITNX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE
JICUCTBUE

CnoxHble 3¢upbl Kak
MIPOU3BOJIHBIE
KapOOHOBBIX KUCIOT.
I'maponu3 cinoKHbIX

3¢upoB

https://resh.edu.ru/subject/lesson/4775/start/15049
%tps://resh.edu.ru/subiect/lesson/4769/start/15055
%tps://resh.edu.ru/subiect/ lesson/4776/start/15060
%tps://resh.edu.ru/subiect/lesson/6150/start/15068
7/

26

Kupsr: runponus,
IIpUMEHEHUE,
Ouosoruyeckas poib
KHUPOB

27

VrneBoasl: cocTas,
KJIacCU(PUKAIIHSL.
Baxueiinue



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

MPEACTABUTEIH:
IIII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemntonosa
KaK IIPUPOJHBIC
IIOJIUMEPHI

29

KonTponbnas pabora
110 pas3aeiy
«Kucnopoaconepxau
€ OpraHu4ecKue
COCAUHEHUS»

30

31

AMUJHEBI: METHIAMUH U
AHWJINH

AMHUHOKHCIIOTHI KaK
am(oTepHbIe
OpraHUYECKUe
COCJIMHCHHS, UX
OHOJIOTHYECKOE
3gadeHue. Ilentuant

https://resh.edu.ru/subject/lesson/4743/start/15074
2/
https://resh.edu.ru/subject/lesson/6296/start/21258
9/

32

33

34

benku kak mpupoHbIe
BBICOKOMOJICKYJISIPHBIS
COEIMHEHNS
OCHOBHBIE TTOHSTHUSA
XUMHH
BBICOKOMOJIEKYJISIPHBIX

COETUHEHUN

OCHOBHBIE METOJIBI



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/

CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCTMHEHUM.
[TnacTmacchel, KaydyKu,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHUS AaTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XuMu4eckas CBs3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIC U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUU»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIiaBoB U pacTBOPOB COJIEN

KontponbHas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XHMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMudeckue cBorcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

28 KontponbHas pabora no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMIMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



MyHuuunajabHoe 010/1:KeTHOe 00111e00pa30BaTeIbHOE YUPeKIeHue
ropoaa YiabsiHoBcka«Cpeanss mkosa Ne 9»

Pabouas nporpamma
0 MpeaMeTy
«Xumuu»
nJa 11kaacca

344yaca

Vuntens UBannnkas Osnbpra CtenaHoBHaA
nepBasi KBaIM(pUKAIMOHHAS KaTEropHys

I'. YabsanoBck
2023 rox



1. HosicHuTEJLHAA 3aNMUCKA

PaGouas mporpamma no xumuu Jitst 11 kiacca coctaBieHa B COOTBETCTBHUHU C:

@denepalibHOTO TOCYJAPCTBEHHOTO 00pa3oBaTeNIbHOTO CTaHAApTa CPEAHEro  0OIero
oOpa3oBaHus (YTBEpXkACH MpHKa3oM MwuHHCTEpcTBa 00pa3zoBaHusi U Hayku PO Ned13 ot
17.05.2012 r.) (c ©3MEHEHHUSIMU U JIOTIOJTHCHUSIMHU );
MIPUMEPHON OCHOBHOW 00pa3oBaTelIbHOM MPOrpaMMOi cpenHero obmiero oOpa3oBaHUs OT
28.06.2016 roxa, mpotokon Ne2/16
OCHOBHOM 00pa30BaTEIbHON MPOTPaMMEBI cpeiHero oo1iero oopazoBanus [1Ikomnsr Ne 63;
benepanbHOro mepeyHs y4eOHUKOB, JOMYIICHHBIX K HCIOJB30BAHUIO MPH pealu3aluu
UMEIOUINX TOCYAApCTBEHHYIO AaKKpPEAMTALUI0 O00pa30BaTelIbHBIX MPOrpaMM HadyajabHOTO
o0miero, OCHOBHOTO O0IIEro, CpemHero o0mero o0pa3oBaHUs OpraHU3aAIUSIMHU,
OCYIIECTBISIIOIUMU  O0pa3oBaTeibHYl0  JESTENbHOCTb  (YTBEPKJIEH  IPUKA30M
MunucrepcrBa npocsemieHust PO ot 21 cenrsops 2022 roga N 858 ¢ m3MEeHEHUSIMH H
JOTIOTHEHUSIMH );
MOJIOKEHHEM O pabodeil nmporpamme ydeOHoOro npenmera, kypea (PI'OC) MyHUIIITATBHOTO
OI0/KETHOTO 00I111€00Pa30BATEIHLHOTO YUPEKACHUSI TOpoJa YIbIHOBCKA «CpeaHsis MIKoIa
Ne Oy;

e QporpaMMmoil cpeaHero ooduiero oOpa3zoBaHus no xumuu. ba3ossiit yposenn 10-11
kiaccel. ABtop O.C.I'abpuensia. U3natenbctBo «/poda» 2017 r.

® JIPYrUMHU HOPMATHUBHBIMU AKTaMHU.

[Tporpamma peanusyeTcsi Ha OCHOBE CJICAYIONIETO yYeOHUKA:
1) Xwumwus. bazoseiit ypoBenb. YueOnuk 11 wmacc O.C. I'abpuensu, N.I'. Ocrpoymosn, C.A.

CnankoB — M.: IIpoceemenne,2019.

Henu n3yyeHuss XMMHMH B CpeIHel HIKOJIE:

dbopMUpOBaHHE Yy Yy4YAIUXCS YMEHHs BHAETh U TOHUMAaTh IIEHHOCTh OOpa30BaHUA,
3HAYUMOCTh XHMHYECKOrO 3HAHMSA JUII KaXJIOro 4UYelIOBEKa, HE3aBHCHUMO OT €ro
po¢eCCuOHANTBHON IeATEeTbHOCTH;

(dhopMUpOBaHHE y yYalTUXCS YMEHHUH pa3nuuaTh (akThl U OLIEHKH, CPABHUBATh OI[CHOYHBIC
BBIBOJIBI, BUJIETb MX CBSI3b C KPUTEPUSMH OLIEHOK M CBSA3b KPUTEPHUEB C ONPEIEICHHOU
CUCTEMOH IIeHHOCTEH, PopMyIHpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;
(hopMHUpPOBaHHE Y YHAIIUXCS IIEJIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHH B CO3/IaHUN
COBPEMEHHOW eCTECTBEHHOHAYYHOW KApTHHBI MHUPA; YMEHUS OOBSACHATH OOBEKTHI U
MPOLECCHl OKPYKAIOLIEW JEUCTBUTEIBHOCTH — IPUPOJHON, COLMAIBHOM, KYJIBTYPHOHU,
TEXHUYECKOU CPebl, — UCIIOJb3Ys I 3TOr0 XUMUYECKUE 3HAHUS,

npuoOpeTeHne yJalluMHUCs OIbITa Pa3HOOOpa3HOW JAESITENBHOCTH, OIbITAa TMO3HAHUS U
CaMOIIO3HAHUS; KJIIFOYEBBIX HABBIKOB, UMEIOIIMX YHUBEPCAIIBHOE 3HAUYCHUE ISl PA3IMYHbBIX
BHJIOB JICATEILHOCTH (HABBIKOB pPEIICHUS MPOOJIeM, IPUHSATHS PEUICHUH, TTOMCKA, aHalTn3a 1
00paboTku MHPOpPMAINA, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB HM3MEPEHHI, HaBBHIKOB
COTPYIHUYECTBA, HABBIKOB 0€30MacHOrO OOpalleHus ¢ BeIIeCTBAaMH B MOBCEIHEBHOM
KU3HN);

BOCITUTAHHUE Yy YYaIIuXcs yOeKAEHHOCTH B TYMAaHUCTUYECKOW HAMPaBIEHHOCTH XUMUH, €
BOKHOM POJM B PEIICHUU TJIOOAIBHBIX MPOOJIEM pPaIlMOHAIBHOTO MPUPOJIONOIB30BAHUS,
MOTOJTHEHUS SHEPTETUYECKUX PECYPCOB U COXPAHEHUS MPUPOJHOTO PABHOBECHUS; OCO3HAHUS
HEOOXOIUMOCTH OEpPEeKHOTO OTHOIICHHS K TPUPOJE M CBOEMY 3/I0POBBIO, a TaKXKe
MpUOOpETEHNsT OMbITa HMCIOJb30BAaHUS TIOJYUYCHHBIX 3HAHUW JJIs TPUHSITHS TPaAMOTHBIX
pPELICHHI B CUTYyallUsIX, CBA3aHHBIX C XUMUYECKUMU SIBJICHUSIMHU.



2. Ilnanupyemble pe3y/ibTaThl 0CBOEHHUs MpeaMeTa « Xumus» B 11 kiacce
MertanpeameTHble pe3yJibTaThl:

— HCIOJb30BAHME YMEHHMI M HABBIKOB PAa3JIMYHBIX BUJOB ITO3HABATEJILHOM JEATEIbHOCTH,
NPUMEHEHUM OCHOBHBIX METOJIOB TO3HAHUS (CHCTEMHO-MH()OPMAIMOHHBIA aHAJu3,
MOJICTUPOBAHUE) JUISl U3YUCHHSI PA3JIMUYHBIX CTOPOH OKPYXKAIOUIeH eHCTBUTEIILHOCTH;

— WCHOJb30BAaHUE OCHOBHBIX HMHTEJUICKTYAIBHBIX OIepamnuii: (OpMyIUpPOBAHHUE THUIIOTE3,
aHaJIW3 M CHUHTE3, CpaBHEHHE, OOO0OIIEeHHE, CHCTeMaTH3allvs, BBISBJICHHE MPUYHMHHO-
CJIEZICTBEHHBIX CBS3EH, IIOMCK aHAJIOTOB;

— YMEHHE T€HEepUpPOBaTh UJIEU U ONPEAETATh CPEACTBA, HEOOXOIMMBIE IS UX peaTu3alii;

—  YMEHHE ONpPEACIIATh NN U 33J]a91 JeSITeIbHOCTH, BEIOUPATh: CPEACTBA pPeaTH3aIiH IeTU |
MIPUMEHSATH UX HA IPAKTUKE;

— HCIOJb30BAHME PA3TUYHBIX HMCTOYHUKOB [UJIsl TOJYYCHHUs] XUMHUYECKOW HWH(pOpMaIuH,
MOHMMAaHKEe 3aBUCUMOCTH COepKaHus U (GOpMbI IpeICTaBIeHUs HH(OPMALIUH.

JINYHOCTHBIE pe3yabTarhl.

- B IIEHHOCTHO-OPHEHTAIMOHHOHN cepe — YyBCTBO TOPJOCTH 332 POCCHICKYI0 XUMHUYECKYIO
HayKy, TyMaHU3M, OTHOIIEHUE K TPYAY, LeIeyCTPEMICHHOCTD;

- B TPYZIOBO# chepe — rOTOBHOCTh K OCO3HAHHOMY BHIOOpY JaibHEHIIe 00pa3oBaTeIbHOMN 1
poeCCUOHATILHON TPAaeKTOPUH;

- B [103HABATEJIbHONW (KOTHUTUBHOM, UHTEIEKTYyaJIbHOIN) cpepe — yMeHUE yNpaBisTh CBOEH
[I03HABATEIbHOM JIeSITEIbHOCTHIO;

IIpeameTHblIe pe3yibTaThl:

1) chopMUpPOBAHHOCTH TPEACTABICHHUI: O XHUMHYECKON COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XMMHUU B MO3HAHWM SIBIEHUH MPHUPOABI, B (HOPMHUPOBAHUH MBIIIJICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOM TIpPaMOTHOCTH, HEOOXOAMMON JUIsl  pelleHus
NPAaKTUYECKUX 337a4 M SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHMS K CBOEMY 37I0POBBIO U
MIPUPOJHON CpeliE;

2) BIajeHHe CHCTEMON XMMHUYECKHX 3HAHWUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE MOHSATHUS
(XMIMHUYECKHUIl 3JIEMEHT, aTOM, M30TOI, S-, P-, U-2JIeKTpOHHBIC OpOMTAIM aTOMOB, MOH, MOJICKYJIa,
MOJIb, MOJSPHBIA O00BEM, BAJICHTHOCTH, DSJIEKTPOOTPUIATENILHOCTh, CTENEHb OKHUCICHUS,
XUMHYECKasi CBA3b (KOBAJEHTHAasl, WOHHAs, MeTaJUIMYecKas, BOJOPOAHAas), KpUCTAJIMYEcKas
pemeérka, TUObl  XUMUYECKUX  peakUuid,  pacTBOp,  DJIEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs JUCCOLUALUS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIiH,
XMMHUYECKOE paBHOBECHE; TEOPUHM U 3aKOHbI (TEOpHsl 3JIEKTPOJUTHUYECKOH JMCCOLMAINH,
nepuoanyeckuit 3akoH Jl. 1. MenneneeBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpPEBpalCHUs] SHEPIHUU MPU XUMUYECKHUX PEaKLMAX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKHH S3BIK
XUMHUH, MUPOBO33pPEHUECKHE 3HAHNUS, JIE)KaIINe B OCHOBE MOHUMAaHUs MPUYMHHOCTH U CHCTEMHOCTHU
XUMHUYECKHX SIBICHUH, (DaKTOJIOTHUYECKHE CBEICHHS O CBOWMCTBAaX, COCTaBe, MONYYCHHH U
0€30MacHOM HCIIOJIb30BAHUM BaKHEWMIIMX HEOPTaHWYECKUX BELIECTB B OBITY U MPaKTUYECKOU
JESATEIILHOCTH YEJIOBEKA,

3) chopMHPOBAHHOCTH, YMEHUW BBISBISATH XapaKTEPHBIE NMPU3HAKW TMOHATHHA, yCTaHABIMBATh HMX
B3aUMOCB$I3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHITHUS MPU ONMUCAHUNA HEOPTAaHMYECKUX BEILECTB
Y WX MPEBPALICHUN;

4) chopMUPOBAHHOCTh YMEHHH HCIOIB30BAaTh XUMUYECKYIO CUMBOIIUKY NIl COCTAaBICHUS (HOPMYIT
BEIICCTB M YypPaBHEHWH XWUMHYECKUX peaknui; cucrematndeckyro HomeHknatypy (IUPAC) u
TPUBUAIBHBIE HA3BaHHs OTIEIbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbI Ta3, YIIEKUCHBIN ras,
aMMUak, raiéHasi U3BeCTh, Heral€Has U3BeCcTb, MUThEBAs COJa, MUPUT U Ip.);

5) chopMHUPOBAaHHOCTH YMEHHUU OIpPEAeNsATh BAICHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHUX



AJIEMEHTOB B COEJMHEHMSIX Pa3IMYHOIO COCTaBa; BHJ XUMHUYECKOW CBSI3M (KOBaJIEHTHAasi, HOHHAs,
MeTaJIJIM4ecKasi, BOJOPOJHAsA) B COEIWHEHHUAX; THUI KPUCTAJUIMYECKON PemEéTKH KOHKPETHOIO
BellecTBa (aToMHasi, MOJEKYJspHas, HOHHAas, MeETaJJIMYecKas); XapakTep Cpeabl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHU;

6) chOpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIIE)KHOCTh HEOPTaHWUYECKUX BEUIECTB 110 UX
COCTaBy K OINpeAenéHHOMY Kiaccy/Tpynmne COeAMHEHUH (MpOCThble BEIIeCTBAa — METaIbl U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIH);

7) copMUPOBaHHOCTh YMEHHI pacKpblBaTh CMbICH nepuoaudeckoro 3akona J[. 1. MengeneeBa u
JIEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKITHH;

8) chopMUPOBAHHOCTH YMEHHUHN XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX
anemeHToB 1—4 nepuonos Ilepuoanueckoit cucremsl xumuueckux snemeHToB JI. . Menneneena,
UCIIOJIB3Ysl TIOHATHS «S-, P-, d-3JICKTPOHHBIC OPOHUTAINY, «IHEPreTHUYECKUE YPOBHHU»; OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMMUYECKUX 3JIEMEHTOB M MX COEIMHEHUH IO MepuojaaM U
rpynnam [lepuoanueckoit cuctembl xumudeckux daeMeHToB Jl. 1. Menaeneena;

9) chopMUPOBAHHOCTH YMEHHUH XapaKTEepH30BaTh (OMHCHIBATH) OOIIME XUMHYECCKHE CBOHCTBA
HEOPraHWYECKHX BEILIECTB Pa3JIMYHBIX KJACCOB; IMOATBEP)KIATh CYIIECTBOBAHUE T'€HETHUYECKOU
CBA3M MEXJy HEOPraHWYeCKUMH BEUIECTBAMM C IIOMOIIbI0 YpPAaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUid;

10) cdopMHpPOBAHHOCTH YMEHHS KIACCU(PUIMPOBATE XUMHUYECKHE PEAKIHH TI0 Pa3THYHBIM
puU3HaKaM (YUCIy U COCTaBYy pPearupyrolux BEHIecTB, TEIIOBOMY d(D(eKTy peakiuu, N3MEeHEHUIO
CTENIEHEW OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKLUH, YIaCTHIO KaTallu3aTropa);

11) chopmMupoBaHHOCTH YMEHHI COCTaBISITh YpaBHEHHs pEaKlUW pa3IMYHBIX TUIIOB; MOJHBIE U
COKpAaILEHHbIE YpaBHEHHUS pEaklUUid HOHHOTO OOMEHA, y4YUThIBas YCIIOBHUS, NPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

12) chopmMupoBaHHOCTh YMEHUIN IPOBOAMUTH PEaKLUH, MOATBEPKIAIOIIME KaueCTBEHHBIM COCTaB
pa3IMYHBIX HEOPraHUYECKUX BELIECTB; PACIIO3HABATH ONBITHBIM IYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

13) chopMuUpOBaHHOCTb YMEHHMH pPACKpBIBATh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii oCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OaaHca ATUX PEeaKIHii;

14) cpopMHUpOBaHHOCTh yMEHUH OOBICHATH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM peakIuu OT
pa3nuYHbIX (PAKTOPOB; XapakTep CMEUIEHHs] XUMHYECKOIO pPAaBHOBECHUS B 3aBUCUMOCTHU OT
BHeIHero Bo3jeiicteus (mpunuui Jle Hlarense);

15) chopmMupoBaHHOCT YMEHHH XapaKTepHU30BaTh XMMUYECKHE IPOIIECCHI, JIEXKAIIHE B OCHOBE
NOPOMBIIIJICHHOTO TOJIyY€HUs] CEpHOM KHUCIOThl, aMMMaka, a Takke C()OpPMUPOBAHHOCTh
npeJcTaBieHUud 00 OOIMX HAy4YHBIX NPUHIUNAX M SKOJOTHYECKHX MpodieMax XHUMHYECKOIro
IIPOU3BO/ICTBA;

16) chpopMuUpOBaHHOCTh YMEHHI MPOBOJUThH BBIUHUCICHHS C MCIIONB30BAHUEM IMOHSATHS «MaccoBast
JI0JIs1 BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUH ra3oB NMPH XUMHUUYECKUX PEAKIMIX, MACChI
BelecTBa WK 00bEMA ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WK 00BEMY OAHOIO U3
YUYaCTBYIOUIMX B PEAKIIMU BELIECTB, TEIJIOBOrO 3¢ (eKTa peakiui Ha OCHOBE 3aKOHOB COXpPaHEHHUs
Macchl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

17) chopMupoBaHHOCTH YMEHHMH CcOOMIONATh MpaBHJia MOJIB30BAHUS XMMUYECKOH NOCYIOH U
71a00paTOpHBIM 000PYAOBAHHMEM, a TaKXKe MpaBHiIa OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMU IO BBIMOJIHEHUIO TAOOPAaTOPHBIX XUMUYECKHUX OIBITOB;

18) cpopMHUpPOBAaHHOCTP YMEHHMH IIJITAHUPOBATh W BBHITIOJHATh XUMUYECKUNW DKCIIEPUMEHT
(pa3nokeHue Mepokcuaa BOJIOpPOJia B MPUCYTCTBUH KaTalu3aTopa, ONpeeiIeHrue cpesibl pacTBOPOB
BEIIECTB C MOMOIIIbIO YHUBEPCAIBHOI'O MHJIUKATOPA, BIUSHUE PAa3IMYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON peaklliy, peakui HOHHOro 0OMeHa, KadyeCTBEHHbIE Peakluu Ha cylb(haT-, KapOoHaT-
U XJIOPUJ-aHHOHBI, Ha KaTHOH AaMMOHHS; pEIIeHHE OSKCHePUMEHTANbHBIX 3a7ad 10 TeMaMm
«Metamib» u «Hemeramibl») B COOTBETCTBUM C MpPaBUJIAMHU TEXHUKH O€30MAaCHOCTH TIpU
oOpallleHun ¢ BellecTBaMU M JIabOpaTOPHBIM OOOpYIOBAaHUEM, NPEACTABIATH PE3yIbTAaThl
XMMHUYECKOTO 3KCIepUMeHTa B (OpME 3allUCH YpPaBHEHHMH COOTBETCTBYIOLIMX peakuuil u
(dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;



19) cdopMHpPOBaHHOCTH YMEHHH KPUTHYECKH aHATU3UPOBATh XHMHUYECKYI0 HH(pOpMAIHIO,
MoJTy9aeMyro U3 pa3Hbix ucrounukoB (CMU, UnaTepuer u ap.);

20) chopmMHupoBaHHOCTH YMEHUH COOIIOIAThH MPABUIIA YKOJIOTHUYECKHU IEIECO00PA3HOTO MOBEICHUS
B OBITY M TPYIOBOW IEATENILHOCTH B IENSAX COXPAaHEHUS CBOETO 3J0POBbsl M OKpYKarouei
NPUPOJHON Cpeabl; OCO3HABATh OMACHOCTh BO3ACHUCTBUS HA JKUBBIE OPraHU3MbI ONpPEACTIEHHBIX
BellecTB, MoHuMas cmbica nokaszatens [IJIK, moscHaTe Ha mpuMepax crnocoObl YMEHBUICHHS U
NPEIOTBPALICHNUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

21) myist 00y4aroIUXCsl ¢ OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS: YMEHHE MPUMEHSITh 3HAHUSA
00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEUIECTB M XUMUUECKUX SBJICHUM;

22) nnst cnenbiX U caaOOBUASMIIMX OOYYAIOIIMXCS: YMEHHE HCIOJB30BaTh pPElbeHO TOUYCUHYIO
cucremy o6o3HaueHwuit JI. bpaiins muist 3anucu XuMuIeckux Gopmyt.

3. Conep:xkanue npeamMera

Paznen 1.Ctpoenmne BemecTBa DOiekTpoHHas KoH(purypauus. ['padudeckas >IeKTpoHHAs
dbopmyna. ATOMHBIE
opourtanu, s-, p-, d-, f-amexrpoHsl. OCOOECHHOCTH pPa3MELICHHS DJIEKTPOHOB IO OpOUTAIAM
B aTOMax MalbIX U OONBIIMX NEPUOAOB. DHEPreTHYecKhue YpPOBHH, MOAYpoBHU. CBA3b
MEePUOJUYECKOr0 3aKOHA M TEPUOJMYECKOW CHCTEMbl XHMHYECKHUX JJIEMEHTOB C TEOpUeH
cTpoeHust aroMoB. llojoxeHne B NEPUOJMYECKOM CHCTEME XHUMHUYECKHX  3JIEMEHTOB
BOJIOpO/Aa,  JIAHTAHOWJOB,  AKTHHOMJIOB M  HMCKYCCTBEHHO  TOJYYEHHBIX  DJIEMEHTOB.
BanmeHTHOCTP M BaJIGHTHbIE  BO3MOXXHOCTM  atroMmoB.  llepuonuueckoe  M3MEHEHHE
BaJICHTHOCTH M pa3MEpPOB aTOMOB.

Bunet u mexanusmbl oOpa3zoBaHusi xumudeckoid cBsizu. MonHas cBsi3b. KoBanentHas
HemnoJsipHast CBs3b. KoBasieHTHAs OJIIpHAs CBSI3b. DJIEKTPOOTPULIATENIHOCTh. CTENEeHb OKUCIICHHUS.
Meranuueckas cBsi3b. BogoponHas cBsi3b.

Tunsl KpHUCTAJUIMYECKUX pEIIeTOK M cBoilcTBa BemiecTB. [IpuumHBl MHOrooOpasus
BEILECTB: U30MEPHUSI, TOMOJIOTHS, AJTIOTPONUS, U30TOIMHS, XUMUUECKUI CUHTES.

Hucnepcusie cuctembl. l[lonstre o aucnepcHblx cucreMax. JlucnepcHas ¢daza u
mucniepcuoHHas  cpefa. Kmaccudukanuss — aucnepcHbIx  cucteM.  CrmocoObl  BBIpaXXEHUS
KOHIIEHTpAIlMd PAcTBOPOB: MacCoBasi JIOJIsI PAaCTBOPEHHOI'O BEIIECTBA. 3a/ladyd Ha HAXOXKJICHHE
Macchl KOMIIOHEHTa B CMECH, MAaCChl YHCTOTO BEIIECTBa B 00pasiie, MaCCOBOM JOJIHM MPUMECEH.

JdemoncTpauuun. Koinekinuu BemECTB C KOBAJEHTHBIM THIIOM XHUMHYECKOW CBS3H.
OO0pa3upl MUHEpPaJIoOB W BEHIECTB ¢ MOHHBIM THUMOM CBs3u. Kommeknuu meramnoB. Kommexius
crtaBoB. Bosronka wopa. IlomyyeHue wu pacno3HaBaHue ra3oB.Mojein KpHUCTaJUIMYECKUX
pewerok. Ilpumepsl BemiecTB €  HWOHHOM, AaTOMHOM, METAJUIMYECKOW, MOJEKYJISIPHOU
KPUCTAJUTMYECKUMU PEIICTKaMHU.

[Tpaktuueckas pabora Nel. [Tonydyenue, coOupanue u pacro3HaBaHUE Ta30B.

Pa3znen 2. Xumuueckne peakuumn

KJIaCCI/I(I)I/IKaI_[I/IH XHMHYCCKHUX pCaKI_II/Iﬁ. PeaKLII/II/I, naymme 0e3 HM3MEHEHUS
coCTaBa BCHICCTB. K.]'IaCCI/I(bI/IKa]_II/ISI Io 4YucCily " COCTaBy peC€arupyromux BCIICCTB H
OPOAYKTOB PpPCaAKIUM. Peakuuu Pa3JIOKCHUA, COCAUHCHUA, 3aMCHICHUA U oOMeHa B
HeopFaHquCKOﬁ xumuu. Peakmuu NpUCOCANHCHUS, OTHICTUICHUA, 3aMCIICHHUA U U30MCPpU3alIUN
B Opr aHUYeCKOl xumuu. Peakiuu MMOJIMMEPHU3AllUN KaK YaCTHBIN cnyqaﬁ peaKuHﬁ MMPUCOCAUHCHU.

TeroBoit  >(pdexT XuMHYECKHUX peaknui. DK30- W DHAOTEPMUYECKHUE PEaAKIIUH.
Tepmoxumuueckne ypaBHEHUs. PacueT KoJmyecTBa TEIUIOTHI MO TEPMOXHUMHUYECKUAM
YpaBHEHUSIM.



CkopocTh xuMHUYeCKHUX peakiuii. [loHsTHE O CKOpPOCTHM XHUMHYECKHX pPEaKlui,
AHAJIUTUYECKOE BBIpAKEHHE. 3aBUCHUMOCTh CKOPOCTH PpEAaKIHUU OT KOHIEHTpAlUU,
JaBJICHU A, TEMIICPATypPhl, IpUpOabl pearupyromux BCIIICCTB, ImIomanaun Hnux
CONPUKOCHOBEHHUSI. 3aKOH JIEUCTBYIOIIMX Macc. Pelienue 3aa4 Ha XUMHYECKYI0 KUHETUKY.

Karamuz. Karamuzaropel. Karanu3. ['oMoreHHbldi W TreTeporeHHbl kartanui. [lpumepsl
KaTaJUTUYECKUX IIPOIECCOB B MPOMBIIIICHHOCTH, TEXHHUKE, ObITy.. XUMHYECKOEe
paBHOBecue. ObpaTumble U HEOOpaTUMBbIE peaKi. XUMHUYECKOE PAaBHOBECHE U CHOCOOBI
€ro CMeNIeHHUs Ha IpUMepe MHoirydyeHusi ammuaka. CUHTE3 aMMHaka B IMPOMBIIIIEHHOCTH.
[TonsiTrie 06 ONTHUMANTLHBIX YCIOBHSIX MPOBEICHUS TEXHOJIOTHYECKOTO TIpoIecca.

OKHCIHTEIHbHO-BOCCTAHOBUTEIbHEIC IIPp oI e CChI

OKUCIIUTEIILHO-BOCCTAHOBUTCIIBHEIC pPCaKuu. OKUCIIUTEIIb n BOCCTaAaHOBUTCIIb.
OkucneHue u BOCCTaAHOBJICHHC. CocraBieHue ypaBHeHHI;'I OKHUCJIIUTCIBbHO-
BOCCTAaHOBUTCIIBbHBIX peaKL[I/Iﬁ MCTOIAOM OBIJICKTPOHHOI'O Oajtanca. 9H6KTpOJ’IH3. O6H_[I/IC
CIIOCOOBI IMNOJIy4YCHHsI MCTAJJIOB W HEMCETAJIJIOB. 9J'IeKTp0J'IPI3 PacTBOpPOB MU pacCIljiaBOB
QJICKTPOJIUTOB Ha IIPpUMEPEC XJIOpHUAAa HATPH:A. SHCKTpOJ'II/ITI/I‘IeCKOC [MOJYYCHUC AJITFOMHUHUA.
HpaKTI/I‘{eCKOC 3HAYCHHUC DJICKTPOJIH3A.

JleMoHCcTpanuM. DK30TEPMHYECKHE M JHJIOTEPMUYECKHE XMMHUYECKHUE peakuuu. TerioBbie
SIBJICHUS TIPU PACTBOPEHUU CEPHOM KUCIOTHI U aMMHUAYHOW CEJIUTPhI. 3aBUCUMOCTb CKOPOCTH
peakuu  OT  IIPUPOABI  BELIECTB  HA  INpPUMEPE  B3aUMOJCUCTBUSA  PAaCTBOPOB
Pa3IMYHBIXKUCIOTOAMHAKOBONKOHIEHTPAIMUCOIMHAKOBBIMUKYCOUKaMU(IpaHyIaMH) [IUHKA U
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus, LIMHKA, YK€Jie3a) C pacTBOPOM COJISTHOMU
KUCJIOTBIL.

Pa3gen 3 BemnecTBa u ux cBoiicTBAa

O6mue cBolicTBa MeTanjloB. XHMHYSCKHE CBOMCTBA  METAJUIOB  Kak
BOCCTAaHOBHUTEIICH. BzammozaelicTBHe METaNIOB C HEMeTalllaMHd, BOOOM, KHCIIOTaMH H
pactBOopamu coseil. Meramnorepmusa. Koppo3us MeTana0B KaK OKHUCIUTEIbHO-
BOCCTaHOBHUTENBHBIN Mpoliiecc. CrocoObI 3alUTHI METAJUIOB OT KOPPO3UH.

OO6mire cBOWCTBa HEMETAJLUIOB. XMMHUYECKHE CBOMCTBA HEMETAJJIOB KaK OKHUCIIHUTENEH.
BzaumopeiictBue ¢ MetajuiamMH, BOJIOPOJIOM MW ApyrumMua Hemetaiuiamu. CBoiicTBa
HEMETAJUIOB Kak BOCCTaHOBHUTeNeH. Bs3aumopaeiicTBUE ¢ NOPOCTBIMM W CIHOXKHBIMHU
BeIIeCTBaMU- OKucIUTEIIMHU .O0111ast XapaKTepUCTUKA TaJIOT€HOB.

Pa3pnen 4 Xumusi u coBpeMeHHOe 0011eCTBO

3aknroueHue. [lepcriekTuBbl pa3BUTHSI XUMHUUYECKOW HAYKH U XMMHUYECKOrO MPOU3BOICTBA.
Xumus 1 ipo0JIeMa OXpaHbl OKPYKAIOIIEH CPEIbI.

HpaKTI/IquKaSI pa60Ta Ne 2 «Pemenue OKCIICPUMCHTAJIBHBIX 3aJlda4 Ha I/IJICHTI/I(I)I/IKaLII/IIO
HCOPTaHNYCCKUX BEIICCTB»

[TpakTnueckass pabora Ne 3 «PemieHune 5SKCHEpUMEHTANbHBIX 3a/lad Ha UACHTU(]UKAIIIO
OpPraHMYECKUX BEILECTB

4. TemaTH4eckoe IJIAHUPOBAHUE

Hassanue paznena, TeMbl Konnuectso | D0OP




JacoB

Pa3nen.1 Ctpoenue BemecTBa

11

BBoanbiit uncrpykrax no Th.Crpoenue atoma. 1
DnekTpoHHas 000JI09Ka
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX 000JI0YEK 1
MePEXOHBIX 1eMeHTOB. OpOuTaIUSH P
Ilepuoanueckuii 3akon u [lepronndeckas cuctema 1
XUMHYECKHX dJIEMEHTOB MeHeneena
Xumuueckas cBsI3b. MloHHAsI ¥ KOBaJIEHTHAs 1
Mertammueckas 1 BOJIOPOIHAS XUMUUYECKHUE CBSI3H. 1
Enunas npupona XUMUYECKUX CBS3EH
BemectBa MoJieKyIsipHOTO M HEMOJIEKYJISIPHOTO 1
cTpoeHusl. THUITBI KPUCTAIUTMYECKHUX PEIICTOK
[Tonmumepsl. [TnacTmMacca u BoJoKHa 1
Pemennie 3amau Ha BBIBOA MOJEKYJIsIpHON (opmynsl | 1
BEIIECTBA 10 MIPOJYKTAM CTOPaAHUS
Yucteie BemecTBa 1 cMecH. CocTaB cMecei. 1
Paznenenne cmeceit
[OucnepcHble cnuctembl. Konnonapl (30au 1 renn) 1
[TpakTnyeckas padora Nel [lomyuenue, cobupanue u 1
pacno3HaBaHue razos, Tb
Pa3znen 2 Xumuyeckne peakuumn 9 .
www.him.lseptember.ru
Knaccudukanma xuMu4eckux peaknuii 1 .
¢ p https://resh.edu.ru/subject/
CKOpOCTh XUMHUYECKUX PEaKITUui 1 lesson/6479/start/150989/
OO6paTuMOCTh XMMHUUECKHUX PEaKIMi. XUMUYECKOe 1
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHHS
['uaponn3 HeOpraHMYECKUX U OPraHuIEeCKUX 2
COeTMHEHNN
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHI 1
DIIEKTPOJIN3 PacIuiaBoB U pacTBOpoB. [IpakTrueckoe 1
3HAYCHHE DIIECKTPOJIN3A.
O06o0meHre 1 cucTeMaTr3alis MaTepraa 1o Teme: 1
«O01mast XuMus»
Konrponsnas padora Ne 1 o teme: «Teopernyeckue 1
OCHOBBI OOIIEH XUMUH
Pa3nen 3 BemiecTBa 1 UX cBoOiicTBa 7 www.alhimik.ru
Pabora mag ommnbkamMu. MeTaiisl. 1 https://resh.edu.ru/subject/



http://www.him.1september.ru/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
http://www.alhimik.ru/
https://resh.edu.ru/subject/lesson/5912/start/92791/

lesson/5912/start/92791/

Hewmeranmibl. 1
Heoprannueckue 1 OpraHM4ecKue KUCIOThI 1
Heopranuueckue 1 opraHnyeckue OCHOBaHUS 1
Heopranuueckue u opranndeckue aMmpoTepHbIe 1
COC/IMHEHUS

Conu 1
Kontponbnas padora Ne 2 o teme: «Heoprannyeckue | 1
U OPTaHUYECKUE BEIIECTBA»

Pa3nen 4 Xumusi u coBpeMeHHOe 0011eCTBO 7
Pabora HaBx onmmmOkamMu. XuMHAYECKasd TEXHOJIOTHA. 1
[Tpon3BoCTBO aMMUaka U METaHOJIA.

['eHeTnyeckas CBSI3b MEXAY KJIaccaMy COeIMHEHUN 2
[TpakTiueckast pabota Ne 2 «Pemienue 1
AKCIIEPUMEHTANBHBIX 3a7a4 Ha UJICHTU(DUKALINIO
HEOPTaHMYECKUX BEIIECTB)

[Tpaktuyeckas padora Ne 3 «Pemenne 1
OKCIIEPUMEHTAIBHBIX 33124 Ha HJICHTU(DUKALIUIO
OpPTaHMYECKHUX BEIICCTBY

[ToBTOpEHHE 2



https://resh.edu.ru/subject/lesson/5912/start/92791/
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