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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
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), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepaniy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3pabOTKe MPOrpaMmbl IO XUMHUHU, K OIPEAEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOy4YeHUST U TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercss xumuueckoe oOpa3oBaHuE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTepUAIbHOW >KM3HU 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 IMBUJIM3AIMHU, B CO3/IaHWM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI M YeJOoBeKa, KOTopoe (PopMUpYETCS B XMMHUU Ha OCHOBE IMOHWMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOW,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTUYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOOXOOUMYI0 MM s BbIpaOOTKM  MHMPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIass ¥ HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0OecredyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOTrooOpaszust
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJAXOJa K U3YyYEHHI0O ydeOHOro marepuaja u OO0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YpPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
c(OpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOIO 00ILEero oOpa3oBaHUs NEPBOHAYAIbHBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE H3MEHEeHHe (YHKIUH STOro 3aKoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX M NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHMS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTb IPUPOJHBIX SIBIICHUA IIyTEM HKCIIEPUMEHTa U
pEelIeHUs] MPOTHUBOPEUYMII MEXIAy HOBBIMH (DaKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHus 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJOB JESATENIHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a U
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IIPH ONPECICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKd Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJIIMH HM3yYCHHs TMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE sI3bIKa HAYKH, YCBOCHHWE M TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MUCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMECHHI OpPHUEHTHUPOBATHCS B MHPE BEIISCTB M XUMHYCCKHUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0panieHus ¢ BEIIECTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpErnoJAaBaHNK XUMUU B OOJBIIEH CTENeHH OTHAETCsl  MPEATNOYTCHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYUCHHUS 3HAHUN W TMPUMEHEHUS WX B PEATbHOU KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

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

dbopMupoBaHre y OOyYarOmIMXCs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpash 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUH, a TakXKe i1 OIEHKH C TO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YJarOIINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BAXHOW POJM B PEIICHUH TJIOOATBHBIX MPOOIEeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOJMYyYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX DPEIICHWHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHuM4eckux BemecTB. ['omomorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUI0 OPTAHUYECKUX BELIECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHUss M TOPEHMs), HaXOXKACHHE B MPUPOIE, MOJyYeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), ITOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHUE, (U3MUECKHE HU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), MTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WJIA MTPOYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEHeHue. BonopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas Peakilis Ha MHOTOAaTOMHBIE CrHpThI). [leficTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

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

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUecKHe U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KiacCU(UKAIUA ~ yIIAEBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

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

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEaKIHUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M UX MpEeBpallleHui:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIMMEPU3ALUU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpe/esieHrs AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbl XWMHWYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB M HX MPEBpaICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIIM3AaTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIb30BAHMEM IOHSATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCAUHECHUM.



Merannel. [lonoxenne meramioB B Ilepuoguyecko cucTeMe XHMHYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSJI HAMIPSYKEHU METAIIOB.

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

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB W HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

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, €CIIU 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 XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

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

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4ecKor XxuMuM B 11 Kitacce OoCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KilacCU(UKAIMs, TEePUOANIYHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PH3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
peCypcHl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPe3ysbTaTaM OCBOCHUS
OOyYaroNIMMHUCSL TMPOTPaMM  CpeJHEro oOIIero o0pa3oBaHus (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM /s
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHUCTEMHO-ACSITEIBHOCTHBIM IOJAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEICHUIO;

HaJIM4K1E MOTUBAIIMH K O0YyUECHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIMXcsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIO0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMYKUE MPABOCO3HAHUS YKOJIOTHIECKON KYJIbTYpPhl M CIIOCOOHOCTH CTAaBHUTh
1[EJTU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeAamMeTa «XHUMHS» JTOCTUTAITCS B
CANHCTBE YYEOHOW ¥ BOCHMUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU



U ujeallaMd POCCHMCKOTO TPa)XIAaHCKOro OOIIECTBA, MPUHSATHIMH B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEIEHHUS, CIIOCOOCTBYIOIIMMHU  IpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSA MpEeAMETa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTHYECCKOW JEATECILHOCTH
OOy4JaroIMXcs M0 peaju3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIC B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00s3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHHI B KOJUUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIMTOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJOB YU4EOHOU JNEATEILHOCTH,

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

[IECHHOCTHOTO OTHOIICHUSI K HWCTOPUYECKOMY M HAaydYHOMY HaCJEIUI0
OTE€UYCCTBEHHOMN XUMUM;

YBaXEHUSI K TMPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJIYYEHHH U TOCIEIYIOLIEM
aHanu3e WH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SIBICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICGHMBATh CBOE MOBEJCHHWE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA ITHUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:



NOHMMAaHMSI [EHHOCTEW 370pOoBOro u 0Oe3omacHOro obOpas3a KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMY W
MICUXUYECKOMY 3710POBbIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BEHleCTBaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYIOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI HHIWBHAYATHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIINUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIhCKON
NEeATEIbHOCTH, OOILECTBEHHO IOJE3HOM, TBOPYECKOW U  JpPYruxX BHUAAX
NEeSTEeITbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ady
COLIMAJIBHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YUYEeHUIO Mpodeccuil pa3iuyHOTro pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH,

YBaXEHUS K TPYNY, JIOISIM TPyJa U pe3yibTaTaM TPyAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
oTpeOHOCTEH 00I1IeCTBa;

6) 3K010r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIeCOOOPA3HOT0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIbI;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIL30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKpYKaKOIIEH
MPUPOJIHON CcpeJie, YMEHUsI MPOTHO3UPOBATh HEOJArompHUsITHBIE AKOJOTHUUECKHUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIIAT UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIITUICHHSI, YKOJIOTHYECKON KYIbTYpHI,
oTbITa NeATeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMH B ITO3HABATCIIbHONH, KOMMYHHKAaTHUBHOW M COITMAJIBLHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:



c(OPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTHKY;

NOHMMAaHUA CHeUM(UKH XUMHUW KaKk HayKH, OCO3HaHus e€ poiud B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKpPYKArOIIEM MUpE Kak O €IMHCTBE MPUPOJbl U YEJOBEKa, B
MO3HAHUHM TPUPOTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpodJieM COXpaHEHUs
MPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHHM i1  COBPEMEHHOM
IUMBUIIM3AIMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH U Ba)XXHOW pOJIM B
CO37laHUHM HOBOM 0a3bl MaTepUATbHOU KYJIBTYpHI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMYMBOT'O PA3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DHEPTETHUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUEHHH YCIOBUI
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HU KaXKIOro 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHONH TPAMOTHOCTH: TOHHUMAHMUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh
MoJTydyaeMble 3HAHUA JJIA aHAINU3a U OOBSICHEHHs! SBJICHUH OKPY’KAIOIIEro MUpa U
IPOUCXOASIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJXYYECHHUS
JTIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJyYEHHIO HOBBIX 3HAaHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOMI

JESATEIBHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pPe3yJbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHero o0Iiero o0pa3oBaHus BKIIOUYAIOT:

3HAUUMbIE  JUIsS bopMHUpOBaHUS ~ MHPOBO33PCHHUS oOydJaronmxcs
MEXIMCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa W cHeuu@uKy MEeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEUIECTBO, SHEPruUsl, SIBIICHHUE,
mpoliece, CUCTeMa, Hay4YHbId (akT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOopusi, UCCIe0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);



yHHUBEpCajbHble yueOHbIe ACHCTBUS (TO3HABATENbHBIE, KOMMYHHUKATHUBHBIC,

PETYJISTUBHBIE), 00ecIreynBaroIne dbopMupoBanue GbyHKIIMOHATEHOU
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMHA Y4eOHBIMU MO3HABATEJIbHBIMH
NeiCTBUSIMM:

1) 0a3oBble JIOrHYecKHe JTeCTBUS:

CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyallU3UpOBaTh  MPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapAKTEPHbIE MPU3HAKU MOHITUM M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS JJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABJIMBATh MPUYMHHO-CJIEACTBEHHbIE CBSI3U MEXKIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXXJeHHUS (MHIYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuu — MpU PEIICHUU Y4YeOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS JIJIS1 BBISBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYyYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyIMpOBaTh MENN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BaTh MOCTABIICHHBIE
U CaMOCTOSITETLHO C(OpPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA



MO3HAHUS U OCHOBBI AJi1 (POPMUPOBAHMS THIOTE3HI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (hopmMyInpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOMN
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3ajlady, NPUMEHEHHUIO pa3IuYHbIX
METO/I0B [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX HHGPOpManuu (HAy4dHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTH;

(GopMyIMpoOBaTh 3aMpOChl U NPUMEHSTHh PAa3IMYHbIE METOJbl IIPU MOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON Ui BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (GOpMYy  MpPEICTaBICHHUSA
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCcTBE CpeAcTBa NpH pabdoTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJIS,THOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOI TeMbl B XOJ€E Maaora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (OpPMYJIUPOBATb CBOU  MNPEHAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNATh C Mpe3eHTalMell pe3ybTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBHIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (OpMyJIUpOBaTh BHIBOIBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COTJIACOBAaHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.



OByaieHue YHMBEPCAJbHBIMH PeryJIsiITUBHBIMH /1€/iCTBUSIMH:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATEIbHYIO
NEeATEIbHOCTh, Onpenesnsis €€ Leaud M 33Jauyd, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MPEUIaraéMbplii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHMM YYE€OHBIX UM HCCIIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TOJNyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYLIECTBIISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpenMeTHble pe3yNnbTaTbl OCBOCHHS Kypca «OpraHuuyeckas XUMHUSI»
OTpaXaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJIsSI pEIIeHUs MPAKTUYECKHUX 3a/1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XUMHUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, DJIEKTPOOTPULIATEILHOCTh, XUMHYECKast
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpPOIHbI CcKeneT, (yHKIHOHANbHAs Tpynna,
paguKall, U30MEpHUsi, U30MEPBI, TOMOJIOTHUECKUN PSJ, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCJIOPOJ M Aa30TCOJAEpXkAIIUEe COEAVMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpHUsl CTPOSHUS
oprannueckux BemiectB A. M. bytinepoBa, 3aKk0oH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHWMHUH, MUPOBO33PEHUYECKUE 3HAHUA,
JeXalye B OCHOBE MOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBax, COCTaBe, IOJYyYEeHUU U
0e30MacHOM HCIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOMN ACSTEIbHOCTH YEJIOBEKa;

chOpMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;



c(hOpPMHUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyaT OpraHMYECKHMX BEMIECTB W YpaBHEHUH XUMHYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALIUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh, YMEHUW YCTaHABIWBATh MPUHAIJIC)KHOCTh HU3YUEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAECpIKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBHBIC
HA3BaHUSI OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWICH, alleTUJICH,
STWJICHTJIMKONb, THIECPUH, (eHoN, (HOopMaNbIeTH I, aleTaabICTHI, MypaBbHHAsI
KHCIIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTa, TITI0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISATh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa juist 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJICH, MPOIHIICH, alleTHJICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30JI, METAaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TIIAIEPUH, (EHOJI, aleTalbJerul, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmal, [eJUTI0103a, aMUHOYKCYCHAsI KHCII0Ta), MILTFOCTPUPOBATH TEHETHUECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIHUHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepabOTKU H
MPaKTUIECKOE IPUMEHEHHUE TIPOIYKTOB TIepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO M3 HCXOJTHBIX
BEIIECTB WJIU TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUHU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOt0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MOJISJTMPOBAHNUE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHUUYECKHE 3HAHUWS JUIsl TPUHATHS pEUICHUN B



KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBA3AHHBIX C BEIIECTBAMU M HUX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
nocyAoi M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUSMHU IO BBIIOJIHEHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJIHATH XHUMHUYECKUUN
HKCIEPUMEHT (TIPEBpalleHNs] OPraHUYECKUX BEIIECTB IIPU HATPEBAHUM, MTOJIyYECHUE
STWIEHA WM W3YyYECHHE €ro CBOMCTB, KAayeCTBEHHBIE PEAKUUU OPraHUYECKUX
BELIECTB, JCHATypalus OEJIKOB IpHU HArpeBaHUM, LBETHBIE PEAKIMH OEJIKOB) B
COOTBETCTBHMHM C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JJAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XMMHUYECKOTO HKCIEPUMEHTa B (OpME 3allCH ypPaBHEHUN COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  DIKOJOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHON Cpelbl, OCO3HABATH
OMMACHOCTh BO3JICMCTBUSI Ha KUBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BellecTB, MOHUMas cMbica nokazarens 11K, mosicHATh Ha mpuMepax CrocoObl
YMEHBUIEHUSI W TNPEJOTBPAIICHHUS HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YeJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUIAAIIMX OOYyYarolUXCs: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  IPEJACTABICHHH: O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUH
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUISCKUX 337129



Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO M MPUPOIHOMU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPHUILATEIBHOCTh, CTENEHb OKUCIICHHS, XUMUYECKas CBS3b
(KoBaJIeHTHAs, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEHIETKA,
TUIBl ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, OJICKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsE JUCCOLMAIUS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON pEeaKIuu, XUMUYECKOE DPABHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Juccolmannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHHUsSl MacChl BEIECTB, 3aKOH COXPAHEHUsI U MPEBPAILCHHS YHEPTUU
Py XUMUYECKUX PEAKIHUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIeXKAIIMe B OCHOBE TMOHMMAaHUS MPUYMHHOCTH U
CHUCTEMHOCTH XHUMHYECKHX SIBICHUN, (PAKTOJIOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BaXKHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM JESITEIIbHOCTH YEIIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBATh WX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TOHITHUS MPU
OTMCAaHWH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTICIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETAIIEHAS U3BECTh, MUTHEBAs COMIA, TUPUT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHUI OINpPEAENIATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJCHTHAsl, MOHHAS, METAJNIMYECKasi, BOJIOPOIHASI) B COSAMHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHas, MOJEKYJIApHasd,
WOHHAs!, METAJUIMYECKAas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIMHCHMI;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHaBJIUBAThH MPUHAIIICKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KIaccCy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECcKOoro 3axkoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUU;



c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MeHnueneeBa, WCHONB3ys NOHATHA «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEAMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX 351eMeHTOB /1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PAa3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMHPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUU I10
Pa3IMYHBIM IMpHU3HAKaM (YUCIy U COCTaBy pEarupyrolidx BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCICHHS 3JIEMEHTOB, 00paTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c()OPMHPOBAHHOCTh YMEHUW COCTABJISITh YPAaBHEHHUS PEaKUUW pPa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C()OPMUPOBAHHOCTb YMEHUI MPOBOJAUTH PEAKIHUH, IOATBEPKIAIOIINE
KAUYECTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTaHWYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBATh CYIIHOCTb  OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKuy OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XMMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aenicteus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IPOLECCHI,
JekKale B OCHOBE ITPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHCIIOTHI, aMMHAKa, a
TaK)Xe€ CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XUMHYECKUX PEaKIUSIX, MacChl BEIIeCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEaKUUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALICHUSA U COXPAHEHUS DHEPTUU;



c(OpPMHUPOBAHHOCTh YMEHHM COOIIOAATH MPaBUiIa MOJb30BAHUSA XUMUYECKOM
nocyAod M 1abopaTopHBIM O0OpYJOBaHMEM, a TaKXkKe IpaBWwia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBaTh M BBINOJHATH XUMUYECKUHN
AKCIIEPUMEHT (pa3J0KEHUE MEPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEIIECTB C MOMOLIBIO  YHUBEPCAIBHOIO
UH/AMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKlMH,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyib(dar-, kapOoHAT- U
XJIOPU-AaHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad I0
TeMaMm «Metaimey U «Hemeramiby) B COOTBETCTBHM C MpPaBWIAMH TEXHHUKHU
0e30MacHOCTH NPHU OOPAILEHNHU C BEUIECTBAMU U JJAOOPAaTOPHBIM 000PYAOBAaHUEM,
OPEJICTaBIsATh pPE3yJIbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  IKOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHON Cpelbl, 0CO3HABATh
OIIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IIPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00ydarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0pPOBbsI: YMEHHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUIS CIIETBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[IpenMeTt opraHuYeCKON XMMHUU. https://academy-

1.1 Teopus cTpOCHUST OpraHUICCKUX 3 content.apkpro.ru/lesson/a9f3d191-

coequHeHuiit A. M. byrieposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl

IIpenensHbIE YTIEBOIOPOIHI — https://academy-

2.1 P . P 2 content.apkpro.ru/lesson/258ddc06-
ATt ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yriieBOAOPOIb: hitps://acadermy-

2.2 peit y HOPOJIEL: 6 1 content.apkpro.ru/lesson/4038171e-
AJIKCHDL, ATKAZMCHDL, aTKHHbL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTu4ecKue yriieBoA0pOIbl 2 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PHPOIIRIE HOTOHHHIH 3 1 https://lesson.edu.ru/04/10
YTJIEBOJIOPOOB M UX TIepepadoTKa
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
https://academy-
3.1 Crpret. denon 3 content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fa471694f
Anbnerunsl. KapOoHOBBIE KUCITOTHI. itps://acaclemy-
3.2 7 content.apkpro.ru/lesson/8664b319-
Crioxubie Shupe! 0ba3-4945-h076-ch7ae5858h90
https://academy-
3.3 VrieBoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Wroro no pazueny 13

Pa3nen 4. AzoTcoaepikaiiye opranudeckue coelMHeHus

https://academy-
4.1 AwmuHbl. AMUHOKKCIIOTEL. belku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazueny 3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

5.1

[Tnactmaccer. Kayayku. Bomokna 2

Hroro no pazneny 2

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHX 3 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
.M
1.2 Crpoenne semecrsa. Muoroodpasue 4 https://lesson.edu.ru/04/10
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/04/10
Hroro mo pazueny 13
Paznen 2. Heopranuueckasi xummusi
2.1 MerTaisl 6 1 https://lesson.edu.ru/04/10
2.2 Hemertamier 9 1 1 https://lesson.edu.ru/04/10
53 CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX 9 https://lesson.edu.ru/04/10
BEILECTB
Hroro no paszneny 17
Pa3znea 3. Xumus u KU3HL
3.1 XUMHSA U )KU3HD 4 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoxka Kontposbubie IIpakTnueckue
n/n Bcero H3y4eHusi oOpa3oBaTeSbHBbIE pecypchl
padoThI padoThI
[Ipenmer opraHn4eckon XUMHH, https://academy-

1 €€ BO3HUKHOBEHUE, PA3BUTHE U 1 lueTBEpTb content.apkpro.ru/lesson/a9f3d191-
3HAYCHHE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoOeHU OPraHUYECKUX https://academy-

2 coenuHenuit A. M. bytneposa, 1 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBbBIC IIOJIOKCHUS ab0e-4c59-9dcf-20517ae4b52¢
[Ipencrasnenue o
KJIacCU(PUKAIUA OPraHUuYECKUX
BeuecTB. HoMeHnknatypa https://academy-

3 1 content.apkpro.ru/lesson/726ee099-
(cucTemaTiiccKas) n e1a9-410f-b8be-bAch589acad1
TpI/IBI/IaJ'II)HI)IC Ha3BaHUA
OpFaHI/I‘-IeCKI/IX BCIICCTB
AJKaHBI: COCTaB U CTPOCHHUE https://acadenmy-

4 . ’ 1 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCIIH Pt ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — IpOCTEUIINE ttps:/acaclemy-

5 1 content.apkpro.ru/lesson/258ddc06-
MPCAICTABHTCIH ATKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHUE https://academy-

6 . ’ 1 content.apkpro.ru/lesson/4038171e-
cBoMcTBa 4158-4bd1-ae98-18dc1cfb9399

7 ITHICH 1 NPOIHICH — 1 https://lesson.edu.ru/04/10

HpOCTCﬁIHHC MpeaAcCTaBUTCIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[TpakTuueckas padota Ne 1.

https://academy-

8 «lTonyuenue 3TrEHA U content.apkpro.ru/lesson/53cd2379-
W3yYECHHUE ETO CBOMCTB» 2a45-43b1-9f67-7ebcdaf03ce0
Aunkanuensl. byranuen-1,3 u

§ -1,3. 11

9 B A oiyHenne https://lesson.edu.ru/04/10
CUHTCTHYECKOTO KaydyKa M
pE3UHBI
AJIKHMHBI: COCTaB U OCOOEHHOCTH

10 CTPOCHIT, FOMonomqueCKPiH A 2 vyetBeptb  https://lesson.edu.ru/04/10
AUETUIICH — IMPOCTEHIINT
IIPEICTAaBUTEIb AJIKHHOB
BI:I‘-II/ICJIGHI/I?[ 110 ABHCHHIO https://academv—

11 . P content.apkpro.ru/lesson/7dada027-
XHMHHCCKOH peakitin 8448-418f-b416-fbaledd4ab6d
ApeHbl: OEH301 U TOJIYOII https://academy-

12 Tp i yor. content.apkpro.ru/lesson/d86d7d00-

OKCHIHOCTE apeHOB d5b4-491d-aded-c3ddal9feefs
I'eneTnueckas cBA3L

13 YIIEBONOPOIOB, https://lesson.edu.ru/04/10
anHaJmemame K pa3J'II/I'-IHI)IM
KJ1accam
[TpupoaHbIE HCTOYHHUKH
YIJIEBOAOPOJOB: MPUPOIHBIN a3 https://academy-

14 Y TIONTyTHBIE HEPTSHBIE Ta3bl, content.apkpro.ru/lesson/5439c18b-
He(Th U MPOITYKTHI €€ 7440-4b6f-bf84-c04fad71694f
nepepadoTKu

15 [IpupoaHbIe UCTOYHUKHU https://academy-

YTJIEBOJOPOAOB: IPUPOAHBIN ra3

content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

Y TIOMTyTHEIE HETSHBIE Ta36I,
HEPTh U TPOTYKTHI €€
nepepadoTKu

7440-4b6f-bf84-c04fad71694f

KonTtponbHas padora o

16 https://lesson.edu.ru/04/10
paszneny «YTrieBogopOab»

[IpenensHble OAHOATOMHBIE https://academy-

17 CIIUPTBI: METAHOJ M 3TAHOI. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fa471694f
MHOroaTOMHBIE CITHPTHI: https://acadenmy-

18 PTbL: 3uetsepTb  content.apkpro.ru/lesson/461aa9c8-
STHICHTTTHROTE H TTHICPHH cOef-4827-a8e5-d12a0bedc826
@DeHOII: CTPOEHUE MOJIEKYJIBI, https://academy-

19 bu3HYecKue 1 XUMHUYECCKUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHUE 7¢c5f-4f16-896e-10a2278b08f1
Anpaeruapl: GopMaIbICTHI U https://academy-

20 ' i content.apkpro.ru/lesson/8664b319-
AUCTATILACTHA. AUCTOH Oba3-4945-b076-ch7ae5858090
OIHOOCHOBHBIE IIPEIETbHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHUHASA U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuyeckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efha8h98cdb
CreapuHOBas U OJICMHOBAs

23 KHCJIOTHI, KaK IIPEJCTaBUTENN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
Mpbi1a Kak COJIA BBICIIIUX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIIee IEUCTBUE



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CrnoxHnble 3(upbl Kak
IPOU3BOIHBIC KAPOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
KHCIIOT. 1 MAPOJIH3 CIIOKHBIX a0d4-4945-a0eb-1e59cd5f4dof
3¢hupoB
Kupsl: ruagponns, npuMeHEHUE https://academy-

26 5 Pbl: THP - 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIorTaecKas poJib KUpOB a0d4-4945-a0eb-1e59cd5f4dof
VYTIIeBoabI: COCTAB,
Kiaccudukanus. Baxueimme https://academy-

27 H _' content.apkpro.ru/lesson/709ce43a-
TpEACTABUTEIH. TIHOKO3, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxapo3a
K

28 PAXMAT I HEJLTI0N038 Kak https://lesson.edu.ru/04/10
IPUPOJIHBIC TOJIUMEPHI
KonTtponpsHas pabora o

29 pasielly https://lesson.edu.ru/04/10
«Kucnopoaconepxaine
OpPraHUYeCKUE COCTUHEHUS

https://academy-
30 AMWHBI: METHUJIAMUH U aHUJIUH 4 yetBepTb | content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHWHOKHUCIIOTHI KaK
amM(pOoTepHbIE OpraHNYECKHe https://academy-

31 P p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCHMHCHILL, HX DHOJIOTHTCCKOC 43d1-4873-ace0-78ecab009628
3Hadenue. [lenTuasl
benku kak npupoHbIE https://academy-

32 BBICOKOMOJICKYJISIPHBIC content.apkpro.ru/lesson/c2f2f3d7-
COEIMHEHNS 43d1-4873-ace0-78eca6009628
O

33 CHOBHBIC TOTHITHA XM https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COEIUHEHUI

OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. [lmacTMaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

XUMUYECKUH AJIEMEHT. ATOM.

1 1 1yvetBepTb | https://lesson.edu.ru/04/10
DnexTpoHHask KOHPUTYypalus aTOMOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas
cucTeMa XuMu4eckux snemeHTos /1. U.

2 A . 1 https://lesson.edu.ru/04/10
Menzeneesa, UX CBS3b C COBPEMEHHOI
Teopuel CTPOSHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX
COEIMHEHUI 110 TPYIIaM U MePUOIaM.

3 by P 1 https://lesson.edu.ru/04/10
3HaueHe MepruoUIECKOro 3aKOHa U
CUCTEMbI XUMHUECKHUX 37eMeHTOB J[.11.
MeHeneeBa B pa3BUTHH HAYKH
CrtpoeHue BeliecTBa. XuMHUUYECKasi CBs3b,

4 e€ BUJIbl; MEXaHU3MBbl 00pa30BaHMS 1 https://lesson.edu.ru/04/10
KOBAJIEHTHOM CBsI3U. Bogopoanas cBsi3b
BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens oxucieHns. Bemecrsa

5 1 https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.

6 HcTuHHBIE U KOJUIOUAHBIE PACTBOPBI. 1 https://lesson.edu.ru/04/10

MaccoBas 107151 BEIIeCTBa B pacTBOpE



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4YeCKUX COCANHEHUI.
I'eneTnveckas cBs3b HEOPraHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

https://lesson.edu.ru/04/10

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKOU
XUMHH. 3aKOH COXPaHEHMSI MaCChI
BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALLCHUS SHEPTUH IIPU XUMUYECKHUX
peakuusax

Cxkopocts peakuuu. O6patumbie
peakiuu. XMMAYECKOE paBHOBECHE

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

11

12

13

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

ONEKTPOIUTHYECKAS AUCCOLUALIMS.
[Tonsite o0 BogopoHOM mokasarene (pH)
pactBopa. Peakuyuu noHHOro oOMeHa.
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEIIECTB

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE
peakmmn. [TousTHE 00 2MeKTpONIN3e
pacIyIaBoB M paCTBOPOB COJIEH

KonrtponsHas pabota no pasaeny
«TeopeTnueckre OCHOBBI XUMHUM»

2 yeTBepTb

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

14

MerTabl, UX MOJ0XKECHUE B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ue

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

¢busnueckue CBOMCTBAa METAILIOB

15

16

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMUYECKHE CBOMCTBA BaKHCHIITHIX
METaJUIOB (HATPUH, Kaaui, KaabIlUui,
MarHui, aJJlOMAHUANA) U UX COSUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

https://lesson.edu.ru/04/10

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a 1
UX COCIMHEHUH

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Mertams»"

Hewmeramisl, X IOJIOKEHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

3 yeTBEpPTH

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

21

®u3nYECKUe CBOMCTBA HEMETAIIIIOB.
AJIOTpONUS HEMETALIOB (Ha IPUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

https://lesson.edu.ru/04/10

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI
U UX COeIUHEHUN

XuMuueckue cBOMCTBa a30Ta, pocodpa u
HUX COeIUHEHUN

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHUS U UX COCAVUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

25

[IpuMeHeHne Ba)XHENIINX HEMETAIIOB U
UX COECIMHEHHUU

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

26

O0001IeHre ¥ CHCTEMATH3AMS SHAHUH
o teme «Hemerainel». Beruuciienus mo
YpaBHEHHSIM XHMHUYCCKHX PEaKIUuil 1
TEPMOXHUMHUYECKUE PACUETHI

https://lesson.edu.ru/04/10

27

[TpakTuyeckas pabora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe
"Hemeramnsl"»

https://lesson.edu.ru/04/10

28

29

30

KonrponsHas pabora mo remam
«Metamey U «HemeTamin

HeOpFaHI/I‘leCKI/Ie H OPraHUu4CCKHUC
KHCJIOTHI. HeOpFaHI/I‘leCKI/Ie n
OpraHn4CCKHUC OCHOBAHUA

AmMdoTepHbIe HeopraHU4ecKHue u
OpPraHUYECKUE COCTUHEHHUSI.
I'enetnyeckas CBSI3b HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB

4 yeTBEpPTH

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

31

Ponb xuMuu B obecrieueHuu
JKOJIOTUYECKOU, SJHEPreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTUHU
MEIULIUHEI

https://lesson.edu.ru/04/10

32

[IpencraBienust 06 00X HAYYHBIX
IMpUHIOHUIIAX ITPOMBINIJIICHHOT'O ITOJIYYCHUA
BAXHEHIIINX BEIIECTB

https://lesson.edu.ru/04/10

33
34

Yemosek B MHPE BEIIECCTB U MaTCpUAIOB

XUMHUA U 3J0pPOBLEC YCIIOBCKA

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

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

» Xumus, 10 xknace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY»; AkninonepHoe obiecTBo «M3aaTebcTBO
«IIpocBenieHue»

» Xumusi, 11 kmacc: yue6. nist o6meodpazoBar. opranu3anmii: 6a30BbIid YPOBEHB/

I'.E.Pyn3tuc, ®.I.®enpaman. — 8-¢ uzn. — M. : [Ipocsemenne, 2021.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIbicoBa «Xumus Metoandeckoe nocodrie — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0611ast XuMus B TECTax, 3aadyax,
ynpaxkaenusix. 11 xkmace» — M.: lpoda, 2023 rog.

3. O.C.T'abpuensn, [1.B.Pemeros, N.I'.OctpoyMoBa «3aiauu o XuMuu u
croco0bI ux pemeHus» - M.: «poda», 2021rox.

4. M.A . Ps6oBa, V.IO.Hesckas, P.B.JIuako «Tectel mo xumum 11 ximacey, - M.
Ok3ameH, 2019r.

5.9. O.C.I'abpuensn, U.I'.octpoymMoB « XMMHUYECKUH SKCTIEPUMEHT B 11koJie 11

kiacey; - M.: llpoda. — 2019 rox.



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I"'azeta «XuMus» 1 callT aj1s1 yuuTels «5 uay Ha ypok
XUMHUU

http://him.1september.ru Equnas komrekmust LIOP: TIpeameTHas KOJUTSKIHS
«XuMusD»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIE
sKcrepuMeHThl: xumus. Kosekius Poccuiickoro o01ieo06pa3oBaTeibHOTO
nopTaja

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoit

http://www alhimik.ru Beepoccuiickas oumuana nMKoJIbHAKOB 10 XUMHH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYSOHUK TSI
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JICKTPOHHBIN yU4COHUK
http://www hemi.nsu.ru OTKpsITHIH KOJISIK: XUMHUS
http://www.chemistry.ru JluctaniinonHas oIuMIIHaaa [0 XUMUU:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIA MPOECKT



10 -11 kaacc

Ipuioxenue.

IlepeyeHb IIIAHUPYEMBIX PE3YJILTATOB

Oransl GOpMHUPOBAHHUS

CnocoOBbI OLIEHKH

OBiageHne  yYHHMBEPCAJbHBIMHM  Y4eOHBIMU
NMO3HABATEJILHBIMU A€HCTBUSIMH:
1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITETILHO dbopmynupoBaTh u
aKTyaJM3upoBaTh  NpoOJeMy,  BCECTOPOHHE €&
paccMaTpHuBaTh;

OTpEeAENATh  UENH  JIeATEIbHOCTH,  3ajaBas
mapamMeTpbl U KPUTEPUH WX JTOCTHKEHHUS, COOTHOCHTH
PE3yNbTATHI AEATEIBHOCTH C MTOCTABICHHBIMHU 1IEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI
JIOTUYECKOTO MBINUICHNUS — BBIICIATh XapaKTEPHBIC
MIPU3HAKU TIOHSITHH M YCTAHABIMBATh MX B3aUMOCBS3b,
WCIIOJIB30BaTh ~ COOTBETCTBYIOIME  TOHATHS VIS
00BSCHEHUS OTACIBbHBIX (PAKTOB U SBJICHU;

BBIOMpATh  OCHOBAaHMSI W KpUTEpUH  JJIA
KJTacCU(PUKAIINY BEIIECTB U XUMUYCCKUX PEaKITHii;

yCTaHABIWBATh TMPUINHHO-CIICACTBEHHBIC CBS3H
MEXy U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE paccyxaeHus
(MHAYKTHBHBIC,  JCAyKTUBHBIC, 110  aHAJOTHH),
BBISBIIATh  3aKOHOMEPHOCTH W TNPOTHBOPEUYUS B

Ypok Ne 1-34

VYpoxk Ne5-8,15-22.

Ypox 12,15,19,22,26,30,32

IIpakTHueckas pabora.
TecTtupoBanue.
TectupoBanue. Pemenue

XUMHWYCCKHUX 3a1a4.

Pemenue 3agau.




paccMaTpUBaEeMBbIX SIBICHUSIX, (POPMYITUPOBATH BHIBOIBI
Y 3aKJIIOYCHUS;

NPUMEHSTH B IIpoliecce MO3HaHUS, UCTIOJIb3yeMble
B XMMHUHM CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh  MOJICJbHBIC  MPEJICTABICHUS  —
XUMUYECKUN 3HAK (CMMBOJI) 3JEMEHTA, XUMHUYECKAs
dbopmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TIPH
pEelICHUN Y4EOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3ajiad, MPUMEHSTh Ha3BaHHbIC MOJEbHBIE
MPEJCTABICHUS]  JJIS  BBISIBJICHUS  XapaKTEPHBIX
MPU3HAKOB M3Y4aeMbIX BEIIECTB U XUMHUUYECKUX
pEaKIuu.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIQJIETh OCHOBAMHU METOJOB HAYYHOI'O MO3HAHUS
BEIIIECTB U XUMUUYECKUX PEAKIINIA;

dbopmMynIupoBaTh LEIU U 3aJa4d UCCIICIOBAHMUS,
HCIIOJb30BaTh  MOCTABJIEHHBIE U  CaMOCTOSITEIIbHO

c(OopMyJIMPOBAHHBIE BOIIPOCHI B Ka4yecTBe
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJ1 (DOPMUPOBAHMS
TUITOTE3bI o IIPOBEPKE IIPaBUWJIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHU;

BIIAJIETh HaBbIKAMHU CaMOCTOSITEIILHOTO
IIJIAHUPOBAHUS " IIPOBEICHNUS YYEHUYECKUX
DKCIIEPUMEHTOB, COBEpUIEHCTBOBATh YMEHHS

Ha6JHOJIaTB 3a XO0JOM IIpomecca, CaMOCTOATCIbHO

Ypok Nel-34

YPpOKU-TIPaKTUKYMBI.

[IpakTueckas

TectupoBanue.

3aganni EI'D.

IIpakTHueckas

TectupoBanue.

3aganni EI'D.

pabora.
Breimmonaenue

pabora.
Breimonaenune




MPOTHO3UPOBATh €ro  pe3ynbTar, (OPMyIUPOBAThH
0000IIEHUST U BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH

pPE3yIbTaTOB UCCIIEIOBaHUS, COCTaBIIATh
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;
npuoOpeTaTh OIIBIT YYEHUUECKOU

HCCIIEIOBATENIbCKON M MPOEKTHOM  JIESTEIbHOCTH,
MPOSIBISITh ~ CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbBHOMY ~ TIOMCKY  METOJOB  pEIICHHS
MPAaKTUYECKUX  337a4, NPUMEHECHHIO  Pa3JIMYHbBIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATbCA B PAa3IUYHBIX HCTOYHUKAX
uH(bopmauu (Hay4YHO-TIOMyJIApHAast auTeparypa
XUMHUYECKOTO COJIEpPKaHMsI, CIIPaBOYHbIE TOCOOUS,
pecypcbl MHTepHeTa), aHaau3upoBaTh HH(POPMALIUIO
pa3IMUHBIX  BHJAOB W (QopM  mpencTaBicHUs,
KPUTHYECKA  OLEHHUBaTh €€  JOCTOBEPHOCTh U
HETPOTUBOPEUYUBOCTb;

dbopmynupoBaTh  3ampockl U TPUMEHSTh
paziMuHble  METOABl NpU  TOUCKE U  oTOOope
nHpopmaruu, HEoOXOAUMON  JJIsi  BBIMOJHEHUS
y4eOHBIX 3324 ONPeIeIEHHOTO THIIA,

npuoOpeTaTh OTIBIT WCIIOJIb30BaHUS
MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUM U
Pa3JIMYHBIX TTOMCKOBBIX CUCTEM;

3 getBepTh (10 KITacca)

Ypok Nel-34

[ToaroroBka  WMHIUBHIYaJIBLHOTO
MIPOEKTA.

[TpakTnueckas pabora.
TectupoBanue. Brinonnenue
3aJlaHuM EI'D. IToaroroBka

HMHAWBUAYAJIbHOI'O IIPOCKTA.




CaMOCTOSITENIbHO BEIOMPATh ONTUMANBHYIO GOpMy
npencraBieHuss uMHGoOpManuu  (CXeMbl, TrpaduKwy,
JIUarpaMMbl, TaOJUIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauecTBe
cpenctBa mpu paboTe ¢ XUMHUYECKOW HH(POPMAIHECH:
OPUMEHSTh  MEXIpeaMeTHele  (pu3uueckue U
MaTeMaTHYeCKHe) 3HaKd W CHUMBOJBIL, (HOPMYIIHI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIOJb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISIAHOCTH.

OBaanenue YHUBepPCAJbHbIMU
KOMMYHHKATUBHBIMHM J1€fiCTBUSIMU:

3aJlaBaTh BOIIPOCHI IO CYLIECTBY OOCYXKAaeMOM
TEMBbI B XOJI€ IMajora W/Uiau JUCKYCCHH, BBICKA3bIBATh
uJeu, (dbopMynrpoBaTh CBOM PEII0KEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOH 3a1auH;

BBICTYIIaTh ~ C  IpE3eHTalel  pe3yJIbTaToB

MMO3HABATEILHOU ACATCIBbHOCTH, IMOJIYUYCHHBIX
CaMOCTOATCIIBHO NI COBMCCTHO CO CBCPCTHUKAMM IIPU
BBIITOJIHCHUH XUMHUYCCKOT'O OKCIICPUMCHTA,

MPaKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peau3aliui y4eOHOTO MpoeKTa 1
bopMyIHUpPOBAThH BBIBOJIBI I10 pe3yabTaram
NPOBEAEHHBIX WCCIECNOBAHUMA TIYyTEM COTJIACOBAHUSA
MO3UITUH B X0J/1€ 00CYXICHUSI 1 0OMEHA MHEHUSMH.

Ypok Ne5,18,23,26,30,31

®poHTanbHas Oecena.
[Ipe3enTanuss TBOpUYECKUX PadOT.
Pemenne xumMmuueckux 3ajad.




OBaanenue YHHMBepPCAJIbHbIMH
PeryJsiTHBHbIMU J1e/iCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYILECTBIATDH
CBOIO TO3HABATEIbHYIO ACSTEIBHOCTb, OIpEAess e
Head M 3aJadyd, KOHTPOJMPOBATH H IO MeEpe
HEOOXOJAMMOCTH  KOPPEKTUPOBATh  MpPEAJIaraeMblii
QITOPUTM JIEWCTBHM TpPU BBITOJIHEHUH YYEOHBIX H
HCCIIEIOBATEeNIbCKUX ~ 3aJad, BbIOMpaTh  Haubosee
shdexTuBHBI  croco®d HX peuieHuss ¢ y4EToM
MOJIyYEHUS] HOBBIX 3HAHUM O BELIECTBAX U XUMUYECKUX
peaKLusIX;

OCYLIECTBJISATh CaMOKOHTPOJIb CBOEN
NEeATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
MNPEIMETHBIE PE3YJIBTATbBI

10 KITACC

[IpeameTHbIE pe3ynbTaThl OCBOCHHS Kypca

«Opranuyeckas XuMUs» OTPaXkaroT:
c(hOpMHPOBAHHOCTh MPEICTABICHUM 0

XAMUYECKOW COCTaBIISIIONIEH €CTECTBEHHO-HAYyYHOU
KapTUHBI MHUpPA, POJA XUMHU B TMO3HAHWMW SIBJICHUU
npupobl, B (OPMUPOBAHUN MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€  (YHKIMOHAJIBHOM  TPaMOTHOCTH,
HEOOXOIMMOU ISl pelIeHHUs NMPaKTUYSCKHX 3aJad M
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3J10POBBIO U IPUPOAHOM CPELE;

3-4 YETBEPTh (moaroToBKa
UCCIICIOBATENILCKUX ~ paboT st

3aIUATHI
MIPOEKTA)

VYpoxk Nel-3

HHAWBUAYAJIBHOI'O

®poHTanbHas Oecena.
[Ipe3eHTtanusi TBOpUYECKUX pPadoOT.
Pemienne xumuyeckux 3agad.

[IpoBeneHue MPAKTUYECKUX
paborT.
TectupoBanue. Brinonnenue

3amanuii  EI'D.  IlpakTtuueckas
pabora.




BJIAJICHUE CHUCTEMOM XMMMYECKHUX  3HAHMH,
KOTOpasi BKJIIOYAET: OCHOBOIMOJIAralolue MOHATHS
(XMMUYECKHI DJIEMEHT, aTOM, AJICKTPOHHAs 000JI0YKa
aToma, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPUILIATETHHOCTD, XAMUYECKas CBSI3b,
CTpYKTypHasi popmyia (pa3BépHyTas U COKpaliéHHas),
MOJb, MOJISIpHass ~ Macca, MOJISIPHBIA  00BEM,
yIJIePOAHBIM  CcKelleT, (yHKIMOHAJIbHAS  TpyMa,
paauKal, U30MEPHUs, U30MEPBI, TOMOJIOTUYECCKUIN Psij,
TOMOJIOTH, YIJIEBOJIOPO/IbI, KHUCJIOPO/T u
a30TCoJiepKaIIue COCIUHEHUSI, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHHUS); TEOPHUH M 3aKOHBI (TEOPHS CTPOCHUS
opranuyeckux BemiectB A. M. bytiepoBa, 3akoH
COXpAaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XHMHUHU; MHUPOBO33PEHUYECCKUE
3HaHMUS, JIEKaIlUe B OCHOBE NMOHUMAHUS MPUUYUHHOCTH
u CUCTEMHOCTH XUMHYECKHUX SIBJICHUH,
(hakTOJIOTUYECKUE CBEJICHUSI O CBOMCTBaX, COCTaBe,
MOJTYyYEeHUH U 0€301TaCHOM UCTIOJb30BAaHUU BaXKHEHIITUX
OpPraHUYeCKUX BEHIECTB B OBITY U NPaKTUUECKOU
NesITeIbHOCTH YCJI0BEKA;

c(hopMHUPOBAHHOCTH YMEHHUI BBISIBJISITD
XapaKTepHbIE TPU3HAKU TOHITHH, yCTaHABIMBATh UX
B3aMMOCBSI3b, HCI0JIb30BaTh COOTBETCTBYIOIIIHE

Ypok Nel-34

VYpok Ne 23-28

TectupoBanue. Brinoanenue
3aganuii  EI'D.  IlpakTtuyeckas
pabota. PemieHne XuMHUYECKUX
3ajad4.

TectupoBanue. Brinonnenue
3aganuii  EI'D.  IIpaktmueckas




MOHATUS TPU ONUCAHUM COCTaBa, CTPOCHUS W
MPEBPALIEHUN OPTaHUYECKUX COCAUHCHUM;

c(hOPMHPOBAHHOCTh  YMEHHI  MCIOJIb30BAThH
XUMHYECKYIO CUMBOJIUKY TUISt COCTaBJICHUS
MOJIEKYJISIDHBIX ¥ CTPYKTYpPHBIX  (pa3BEPHYTOM,
COKpaméHHOM) (QopMya OpPraHMYECKUX BEIIECTB U
YPAaBHEHHM XHMWUYECKHUX PEAKUUW, W3rOTaBIUBAThH
MOJEIN MOJEKYJI OpraHMYeCKHMX BEIIECTB IS
WJUTIOCTPALMA UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHUS;

chOpPMHUPOBAHHOCTh ~ YMEHUM  yCTaHABIMBATh
MIPUHAJIJIEKHOCTh M3YYEHHBIX OPTraHUYECKUX BEILIECTB
[0 KX COCTaBy M CTPOCHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynme COeTMHEHUM (YTIIeBOOPOIbI, KUCIOPOJ]
51 a30Tco/iepKaIIne COCUHEHUSI,
BBICOKOMOJICKYJIIPHBIE ~ COCMHEHMS), JaBaTb WM
Ha3BaHHWS 10 CUCTEMATHYECKOM  HOMEHKIIATYype
(IUPAC), a Taxxe MpUBOIUTH TPUBHAIbHBIC Ha3BAHHS
OT/CJIbHBIX ~ OpPraHWYECKUX  BEIIECTB  (PTHUJIEH,
MPOMUJICH, AaleTWIeH, JSTWICHIJIUKOIb, TJIUIEPHH,
dbenon, dopmanbAaerua, aueTalbICTul, MypaBbUHAS
KHUCJIOTA, YKCYCHasl KHCIIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasl KHUCJIOTa, TIIIOKO03a, (PyKTO3a, Kpaxmal,
LEJUTI0JI03a, TJIUITUH);

c(hOPMHUPOBAHHOCTh YMEHUS OMNpPEACNATh BHJIbI

VYpoxk Ne3-10

VYpoxk Ne5-15

pabora. PemeHne xXuMHUYECKHX
3ajad.

TecTtupoBanue. Brimonnenue
3amanun  EI'D.  IIpaktnueckas
pabota. PelieHne XuUMHUYECKUX
3azay.




XUMUYECKOM CBA3M B OpPraHUYECKUX COEIUHEHMSIX
(oMHApHBIE U KPATHBIE);

c(hOpMHPOBAHHOCTH yMEHUs IPUMEHSTh
MOJIO)KEHUS] TEOPUHM CTPOCHUSI OPraHUYECKUX BEIECTB
A. M. BbytnepoBa s OOBSICHEHHS 3aBUCUMOCTH
CBOMCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH
COXpaHEHUSI MacChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh
COCTaB, CTpOeHue, (U3NYECKUE U XUMHUYECKHE
CBOMCTBAa THUIIMYHBIX NPEJICTABUTENECH pPA3IUYHBIX
KJIACCOB OPIaHMYECKUX BELIECTB (METaH, 3TaH, 3THUJIEH,
IPOIWIEH, aleTwieH, OyragueH-1,3, mMeTunoyTaaueH-
1,3, ©OeH307, METaHOJ, 93TaHOJ, STUJICHIJIUKOJb,
IJIMUEpUH, (EHOJ, aleTalbAeruj, MypaBbUHAs MU
YKCYCHasi KHUCJIOThI, TJIIOKO3a, Kpaxmal, LeIi0I03a,
AMUHOYKCYCHasI KHCIIOTA), WJLTIOCTPUPOBATH
IF€HETUYECKYI0 CBSI3b MEXJIy HHUMH YPaBHEHUSMHU
COOTBETCTBYIOIINX XUMHUYECKUX peakuui C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOPMUPOBAHHOCTh YMEHHSI XapaKTEepU30BATh
UCTOYHUKU  YIJIEBOJOPOJHOTO  ChIpbs  (HE(TH,
MPUPOHBIA Ta3, Yrojb), CIOCOOBl WX MEpepadOTKH U
MPaKTUYECKOE MPUMEHEHHUE POAYKTOB IepepaboTKu;

c(hOpMHPOBAHHOCTH yMEHUMI MIPOBOJIUTH
BBIYMCIICHUS] 10 XHMHYECKUM YpaBHEHUSIM (MaccChl,

VYpok Ne3

Ypok Ne28-33

VYpoxk Ne5-30

[IpakTuyeckas pabora. Pemienue
XUMHYECKUX 3a]1a4.

TecTtupoBanue. BrimosHenue
3amanun  EI'D.  IIpaktnueckas
pabota. PelieHne XuUMHUYECKUX
3azay.

TectupoBanue. BeimonHeHue
3amanui  EI'D.  IIpaktnueckas
pabota. PemieHne XuMHUECKUX
3azay.




00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM
MPOJIyKTa pPEAKUMU MO0 H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO M3 HCXOOHBIX BEIIECTB WU
POJYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHM BIIAJETh CHUCTEMOMU
3HaHUNA 00 OCHOBHBIX METO/AaX HAay4YHOrO IO3HAHUS,
UCIIOJIb3YEMBIX B XMMHH IpPU H3YyYEHUU BEUIECTB H
XUMHUYECKUX sIBJIeHUH (HaOItofeHue, HU3MEpEHue,
DKCIIEPUMEHT, MOJIEJINPOBAaHUE), UCII0JIb30BaTh
CUCTEMHBbIE XUMHUYECKHME 3HAHUS [JJs [PUHATUA
pelIeHNiI B KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX,
CBS3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM;

c(OpMHUPOBAHHOCTh YMEHUI COOJIIOIaTh MpaBUia
M0JIb30BAHUSI XMMHMUYECKON MOCYN0i U 1a00paTOpHBIM
o0oOpyZOBaHMEM, a TaKKe TMpaBHiIa OOpallleHUus C
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKLMSIMHU TIO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh U
BBIMIOJIHATh XUMHUYECKUIM 3KCIIEPUMEHT (IIpEBpaICHUS
OpraHUYeCKUX BEIECTB MPH HArpEeBaHUM, MOJIyYECHHE
ATWJIEHA M W3YYEHUE €ro CBOMCTB, KayeCTBEHHbIE
peakiuy OpraHMyecKrx BEIIECTB, JeHATypalus OeIKOB
Opy HAarpeBaHWM, LBETHbIE peakuuu OENKOB) B
COOTBETCTBUM C NPABWJIAMH TEXHHUKH O€30MaCHOCTH
npu OOpallleHnd C BellecTBaMU M JaOOpPaTOPHBIM

VYpox Ne 3-10

Y POKH-TIPAKTUKYMBL.

Y PpOKU-TIPaKTUKYMBbI

TectupoBanue. Brimonnenue
3aganuii  EI'D.  IlpakTtuyeckas
pabota. PemieHne XuMHUYECKUX
3ajad4.

[Ipaktruueckass pabora. Pemenue
XUMHYECKUX 3a/1a4.

[IpakTtuueckass pabora. Pemienue
XUMHYECKHUX 33]1a4.




000pyI0BaHUEM, MPEJICTABIATh pEe3yJIbTaThI
XUMUYECKOTO DKCIIEpUMEHTa B  (QopMe  3amucu
ypaBHEHUM COOTBETCTBYIOIIUX peaxkuui u
(hopMyIMpOBaTh BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTH YMEHUU KPUTHUYECKHU
AHAJIM3UPOBATH XUMHUYECKYIO uHdOpMaIHIO,
MOJIy4aeMyld M3 pa3HbIX HCTOYHUKOB (CpelcTBa
MaccoBoi uHpopmanuu, IHTEpHET U ApyTrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIFOAATh IIpaBUiia
AKOJIOTMYECKHU 11€JI€CO00PA3HOT0 MOBEACHUS B OBITY U
TPYAOBOW JIESITEIBHOCTH B ILIEJNSAX COXPAHEHHSI CBOETO
300POBbSI M OKPYXKAIOWIIEH MPUPOAHOW  CPEIpbl,
OCO3HaBaTh OIIACHOCTh BO3JICMCTBUSI HA KUBBIC
OpPraHU3Mbl OIPEICIEHHBIX OPTraHUYECKUX BEIIECTB,
nmoHuMasi cmbici nokazatens IIJIK, nosicHATe Ha
MpUMepax CIocoObl YMEHBIICHUS U MPEIOTBPAILICHUS
HX BPEIHOTO BO3JICMCTBUS HA OPTaHU3M YEJIOBEKA;

11 KJIACC

[IpenMeTHble pe3ynbTaThl OcBOeHUsI Kypca «OOmas u

HEOPraHUYECKask XUMUS» OTPAXKAIOT:
c(hOpMHUPOBAHHOCTH MIPEICTABICHUM: 0

XAMUYECKOW COCTaBIISIONIEH €CTECTBEHHO-HAYYHOU

KapTUHbl MHUpPA, POJM XUMHU B TMO3HAHWUMU SIBJIICHUU

MPUPOLI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI

VYpok Nel-34

Ypok Nel-3

TectupoBaHue. Brimonnenue
3amanun  EI'D.  Ilpaktnueckas
pabota. PelieHne XuUMHUYECKUX
3ajJad.

TecTtupoBanue. Brimonaenue
3aganuii  EI'D.  IIpaktmueckas
pabota. PemieHne XuMHUECKUX
3aaad.




auyHoCcTH, €€  (YHKIMOHAIBRHOW  T'PaMOTHOCTH,
HEOOXOJMMOW ISl PElICHUs] MPAKTUYECKUX 3a/ad M
AKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIIECHUS K CBOEMY
37I0POBBIO Y IPUPOJAHOM CPELE;

BJIAJICHUE CUCTEMOM  XUMHYECKHUX  3HAHHUH,
KOTOpasi BKJIIOYAET: OCHOBOIMOJIAralolue MOHATHS
(XMMHYECKHI 3JIEMEHT, aToM, H30Tomm, S-, P-, d-
AJICKTPOHHBIE OpPOUTAII aTOMOB, HOH, MOJIEKYJIa, MOJIb,

MOJISIPHBII 00BEM, BAJICHTHOCTb,
AIEKTPOOTPUIIATETHHOCTD, CTEIICHb OKHCJICHMS,
XAMHAYECKas CBSI3b (KoBajICHTHaH, WOHHAs,

MeTaIndeckKas, BOJIOPOJTHAS ), KPUCTAJUINYECKAs
pemETKA, THUIBI XUMHWYECKHX PpEaKklui, pacTBoOD,
BJICKTPOJIUTBI, HEAIEKTPOIUTHI, BJICKTPOJIUTHUYECKAS
JIMCCOLIMALINS, OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW Ppeakluh, XUMHUYECKOE pPaBHOBECHE);
TEOPUH U 3aKOHBI (TEOPHUS  DICKTPOJIUTHUYCCKON
IUCCOManuM, nepuoguueckud  3akon . W
MenpaeneeBa, 3aKOH COXPAaHEHUSI MAcChl BEIIECTB,
3aKOH COXPaHCHHUSI W TIPEBpALICHUS DSHEPrUuM IpHU
XUMHUYECKHUX peaKkIusx), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUN SI3bIK XWUMHWH, MHPOBO33PECHUECKHUE
3HaHUS, JICKAIINE B OCHOBE MOHUMAaHUS MPUYNHHOCTH
Hu CHUCTEMHOCTH XUMHUYECKUX SIBIICHUH,
(haKTOJIOTHYECKUE CBEJICHUS O CBOMCTBaX, COCTaBe,

Ypok Ne 1-34

TectupoBanue. Brimonnenue
3amanuii  EI'D.  IIpakTuueckas
pabota. PelieHne XuUMHUYECKUX
3a7ad4.




MOJTYyYEeHUH U 0€30MTaCHOM UCIIOJIb30BAHUM BAXKHEHIITUX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTH YMEHHUI BBISIBIISITh
XapaKTepHbIE MPU3HAKU TOHSITHH, yCTaHABIMBAaTh UX
B3aHMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIIHE
MOHATHSI TPU ONMUCAHUM HEOPTraHWYECKUX BEIIECTB U
WX IIPEBpALCHUN;

c(hOPMUPOBAHHOCTh  yYMEHHI  KCMOJb30BAThH
XUMUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHUS (PopMyn
BEIIECTB M yPABHEHHM XUMHYECKUX PEaKIuH,
cuctematuyeckyro  HomeHkiatypy  (IUPAC) wu
TPUBHAJIBHBIE HA3BAHUS OTIECIBHBIX HEOPTaHUYECKUX
BelleCTB (yrapHblil ras, YIJIGKHCIBIA Tra3, aMMHAK,
raméHas U3BeCTh, HEral€Has U3BeCTh, IIMTHEBAs COJIA,
MUPUT U JIpyTHUe);

c(hOpMHPOBAHHOCTH YMEHHUI ONpPENEIISTh
BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ]
XUMHYECKOU CBSI3U (koBaJIeHTHaH, MOHHAs,
MeTaJlJTMYecKasi, BOJIOPOJIHAsI) B COCAMHEHUSAX, THUI
KPUCTAUIMYECKON PEMETKM KOHKPETHOIO BEIIECTBA
(aTomMHass, MOJEKYyJISIpHAs, WOHHAs, METaJUInYecKas),
XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTraHUUECKUX
COCIUMHECHUM;

Ypox Ne27-33

Ypok Ne3-30

Ypox No5.

TectupoBanue. Breimmonaenue
3aganni EI'D.

TecTtupoBanue. BrimosnHenue
3amanun  EI'D. IIpaktnueckas
pabota. PelieHne XuUMHUYECKUX
3azay.

TectupoBanue. Brimonnenue
3aganni EI'D.




chOpMUPOBAHHOCTh ~ YMEHUW  yCTaHABIWBATH
MPUHAJIEKHOCTh HEOPTraHMYECKHX BEHIECTB IO HX
COCTaBY K OIpeIeIEHHOMY KJIacCy/TpyIIie COeTUHEHUN
(TIpocThIe BEIIECTBA — METAJIJIbl M1 HEMETAILIIbI, OKCU/IBI,
OCHOBaHMS, KHCIOTBI, aM(pOTEpHbIE THAPOKCHIIBI,
COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI
nepuoguueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH ero CHCTEMAaTHU3UPYIOIIYIO,
OOBSCHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh
BJICKTPOHHOE CTPOCHUE aTOMOB  XMMHYECKHUX
aneMeHTOB 1—4 mepuonoB Ileproandeckol CHUCTEMBI
xumudeckux sneMmeHToB 1. . Menaeneesa, HCnonb3ys
MOHATHS  «S-, P-, O-DJIIEKTPOHHBIC  OpPOHTAIHY,
«IHEPreTUYECKUE YPOBHUY, O0OBACHSTH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHWMHUYECKHX
3JIEMEHTOB Y UX COCIMHEHUH T10 TIEpUOJaM U TpyIirnam
ITepynoanyeckoil CUCTEMbl XMMUYECKUX 3JEMEHTOB [l.
H. Menneneena;

c(hOpPMHUPOBAHHOCTh yYMEHUM XapaKTEepU30BaTh
(ommMCHIBATH) obmue XUMHUYECKHUE CBOMCTBa
HEOPTaHWYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOJTBEPKAATh CYHIECTBOBAHUE T€HETHUYECKOW CBA3U
MEXAY HEOPraHWYECKMMH BEIIECTBAMHU C ITOMOIIBIO

Ypok Ne7.

VYpok Ne2,14.

Ypoxk Ne5-16

Ypox 17-30

TecTtupoBanue. Brimonaenue
3apanuil EI'D.

TectupoBaHue. Breimonaenue
3aganni EI'D.

TecTtupoBanue. BrimosnHenue
3aganni EI'D.

TectupoBanue. Brimonaenue
3aganui EI'D. Pemenne 3amay.




YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;
c(OpPMUPOBAHHOCTh YMEHHS KIACCHUPHUIIMPOBATH
XUMUYECKUE PEaKIUM [0 pa3JIMYHBIM IPHU3HAKAM
(4uciay M cocTaBy pearupyrolux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTEIEHEH OKHUCIICHHS

AJIEMEHTOB,  OOpAaTUMOCTH  pEaKIHH,  y4acTHIO
KaTajau3aropa);
c(hOpMHUPOBAHHOCTH yMEHUMN COCTAaBJISITh

YpaBHEHHS PEaKIMK pa3IudHBIX THUIIOB, IOJHBIE U
COKpalI¢HHBIC YPaBHEHHUS pPEAKIMii MOHHOTO OOMEHa,
YYHUTHIBAsI YCIOBUS, TIPH KOTOPBIX OTH PEAKIUH HIYT
JIO KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIIUH,
MOATBEPKAAIOIINE KAaYeCTBEHHBIN COCTaB Pa3IMUHBIX
HEOPTaHWYECKUX BEIIECTB, PACMO3HABATh OIBITHBIM
MyTEM HMOHBI, TIPUCYTCTBYIOIIHE B BOIHBIX PACTBOpax
HEOPTaHUYCCKHUX BEIIECCTB;

c(hOpMHUPOBAHHOCTH YMEHUH PacKpbIBaTh
CYIITHOCTh OKHCJINTEILHO-BOCCTAHOBUTEIBHBIX
peaKkmuii TOCPEICTBOM COCTaBIICHUS JJICKTPOHHOTO
OaaHca ATUX PEaAKIINA;

c(hOpMHUPOBAHHOCTH YMEHUH OOBSICHATH
3aBHCHMOCTh CKOPOCTH XHMHYECKOH pEaKIUH OT
Pa3ITMYHBIX (bhakTOpOB; XapaKTep CMEILICHHS

XUMHUYCCKOI'O PaBHOBECHA B 3aBUCHUMOCTHU oT

VYpok No2-33

TectupoBanue. BreimosHenue

3alaHUN
paboTHI.

EI'D. IlIpaktuueckue




BHeIHero Bo3aeicTus (nmpunuun Jle [llatense);
c(OpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh
XUMUYECKHE  MPOIECCHI, JIeKAlUE B  OCHOBE
IPOMBIIIGHHOTO  MOJYYEHUS  CEpPHOM  KHUCIOTHI,
aMMuakKa, a Takke chopMHUpPOBAHHOCTh MPEACTABICHUIN
00 OOmMX HAay4YHBIX MPHUHIUINAX U HKOJIOTUYECKUX
npo0aeMax XUMHUYECKOTO MPOU3BOCTBA;
c(OpPMHUPOBAHHOCTb YMEHHUM MIPOBOJIUTH
BBIYMCIICHUS C HUCIIOJIb30BAHUEM TMOHSITHUS «MaccoBas
J0JI1 BELIECTBA B pPAcTBOPE», OOBEMHBIX OTHOUIEHUI
ra3oB IpU XUMUYECKHUX PEAKIMIX, MAacChl BEIIECTBA
Wi 00bEéMa Ta30B IO H3BECTHOMY KOJMYECTBY
BELIeCTBa, Macce WiIu  0o0BEMY  OJHOrO W3
YYACTBYIOIIUX B pPEaKIMH BEIIECTB, TEIJIOBOTO
addekTa peakiuu Ha OCHOBE 3aKOHOB COXPaHCHMS
Macchl BEUIECTB, MPEBPAILEHUS U COXPAHEHUS] SHEPTUH;
c(hOpMHUPOBAHHOCTh YMEHUI COOIIOATh MpaBuia
MOJIb30BAHUSI XUMUYECKON TOCYZ0i U JabOpaTOPHBIM
o0OpyZOBaHMEM, a TaKKe MpaBWiIa OOpallleHUus C
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKLMSIMHU TIO
BBITIOJIHEHHIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB;
c(hOPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh W
BBIMIOJIHATh XUMHUYECKUI SKCHEPUMEHT (pa3jioKeHUe
MEepoKCuaa BOJIOPOJAa B MPHUCYTCTBUM KaTallh3aTopa,
onpeJereHre Cpebl PAaCTBOPOB BEIIECTB C MOMOIIBIO

Ypok Ne32

YPOKH — IPaKTUKYMBI.

TecTtupoBanue. BrimosnHenue

3aJIaHUH EI'D.
XUMHUYECKUX 3a71a4.

[IpakTuueckue paboThl

Penienue




YHUBEPCAIBHOTO HWHIMKATOPA, BIMSHUE Pa3JIMYHBIX
($aKkTOpOB HA CKOPOCTh XUMHUYECKOMN peaKluu, PeaKIiuu
MOHHOTO0 0OMEHA, Ka4YeCTBEHHBIE PEaKIIMM Ha CyJb(aT-
, kapOoHaT- ¥ XJIOpUJI-aHUOHBI, HA KAaTHOH aMMOHHUS,
pElIEHNE DJKCIIEPUMEHTAIBHBIX 3aJad [0 TeMaM
«Metamel» u  «Hemeramnel») B COOTBETCTBHUU C
MpaBHJIaMU TEXHUKH O€30MaCHOCTU MPHU OOpAIIEHUH C
BEUIECTBAMM M JJAOOpPaTOpHBIM  00OpPYAOBaHUEM,
MIPEACTABIIATh pe3yabpTaThl XUMHYECKOTO
JKCIIepUMEHTa B (opmMe  3amMcu  ypaBHEHUU
COOTBETCTBYIOIIUX  peakiuuii u  (OpMyIMpPOBATH
BBIBOJIBI HA OCHOBE TUX PE3YJILTATOB;

c(OpPMHUPOBAHHOCTb YMEHHU KPUTHYECKHU
aHaJIM3UPOBaTh XUMHYECKYIO uH(pOpMalLHIo,
MOJIy4aeMyl0 M3 Ppa3HbIX HMCTOYHUKOB (CpencTBa
MaccoBOM KOMMYyHUKaluu, UHTEpHET U IpYyTuX);

c(OpPMHUPOBAHHOCTh YMEHHUI COOJIIOIaTh MpaBUia
HKOJIOTUYECKH 11eJ1eCO00Pa3HOTO MOBEICHUS B OBITY U
TPYZAOBOU NESITENBHOCTH B LEIAX COXPAHEHUS CBOETO
3I0POBbS M  OKpPYXarollle NPUPOJHOW  CpEBbI,
OCO3HaBaThb OMNACHOCTb BO3JECUCTBHS HA JKHUBBIC
OpPraHU3MBbl OINPEAEIEHHBIX BEIIECTB, IOHUMAas CMBICI
nmokazarens IIJIK, moscHsAT, Ha mpuMepax CHoCOOBI
YMEHBIIEHUSI W MNPENOTBPALEHHUS MUX BPEIHOTO
BO3JICMCTBHS HA OPraHU3M YEJIOBEKA

Ypok Ne2-30

TecTtupoBanue. Brimonunenne
3amanun  EI'D.  Ilpaktnueckas
pabota. PemeHne XuMHUYECKUX
3a1ad4.




10 xaacc

DopMbI KOHTPOJIS

CpOoKH KOHTpPOJIA

KonTponbhas pabota no pazaeny «YTiaeBoJ0pOab»

4 nenens nexadps

AJIMUHUCTpaTUBHAsl KOHTPOJIbHAsA paboTa

no npukazy agmuHuctpauud MbOY « [llkona Ne25»

KonTponbhas pabota no pazneny «Kucinopoacoaepaiiyue opraHuueckue
COCJIMHECHHU S

3 Hexens mapTa

BIIP

1o rpaduky

11 kjaacce

PopMBbI KOHTPOJIS

CpOKH KOHTPOJIA

Kontponbnas padota no pazaeny «TeopeTuueckue 0CHOBBI XUMHUN»

2 Henenst Hostopst

AJIMUHUCTpaTUBHAsl KOHTPOJIbHAsA paboTa

1o npukaszy aamuaucTpanuu MbOVY « IlIkona No25»

KOHTpOJ'IbHaﬂ pa60Ta no TeMaM «Metamiael» U «HemeTamnn»y

3 Henensa mapTa

BIIP

1o rpaduky




