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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro oOmero 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 DenepanbHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBbIX ToNoXkeHni «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

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

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHET0 00IIero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened MW MPUHLNIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHAIIBHOIO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CHCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH HA  ONpeAesIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BenlecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEACTABICHUS] O XUMUYECKOM CBS3M, KIacCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (PaKTOJOrMYEeCKHUE CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHeHHe (YHKIUI STOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEPHOCTSX IIpoTeKaHus nonosiHAgercss B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXEHHS K IIPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ U1 IIONOJHEHHs 3HAHUM, pEIIEHUS WHTEUIEKTYaJbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
dunocockux uAEH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTUYECKHUX Mpoldiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4Jarommxcss MPUHATbIE MNPOrpaMMOM IO XUMHUHU TOAXOAbl K ONPEIEICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MH(pOpMAaIKI, HEOOXOIUMBIX JIsi MPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKM 1ieJied HW3Y4eHUs NpeIMeTa HarpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C HUCTOpPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHYECKUX SBJICHUMH,
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 o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA HeJied U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJIEp>KaHUs OOy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTS pEIICHUS TPAKTUUECKHX 3a71ad.

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

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3luYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
IKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS YHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

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

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obmiero oopazoBaHusi, coctabisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpY HarpeBaHuu (TUTaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

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

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPONUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOyramueHn-1,3: cTpoeHue, BakKHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMM THAPUPOBAHUS, rajJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae,  cmpoenue,  Quauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpPEeBpaIleHUIl:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOIa M 3TaHOJa Ha OPraHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIA.

@deHoJ: CTPOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoOBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KHUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoM Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aWMOJICHCTBHE TIIHICPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKalme OpraHndeckue COeAMHECHMS.

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

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC PEaKIIUU OCIIKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPU3AITHS M TTOJIMKOHICHCAITHSL.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYLIECTBISECTCA YEpe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMINUXCS CUCTEMHBIMHU TSI OTIAEITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOPHS, aHAIN3, CUHTE3, KiIacCu(pHKaIys, MepuoIndHOCTh, HAOII0IeHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAeMbI€, TOILIIMBO,
peCypchl.

TexHonorusa: MNHIIEBbIE MPOAYKTHl, OCHOBBI PpAalMOHAIBHOTO NUTAHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJsipHas W TMOJSpHAsl, UOHHAs, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

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

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS W MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

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

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

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

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, KalHWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINN «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B oOecrieyeHUH IKOJIOTUUYECKOM, PHEPreTUUECKON U TMHUILEeBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
yaoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKor XxuMuM B 11 Kitacce OoCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KilacCUUKAIKs, TEePUOANIHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PUM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUAaJoOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroIIMMHUCSL TMPOTpaMM CpellHero oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAlTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  TpoIeccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4Jarommxcs Mo peaju3aly NPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHWE M IMOCTYNKH CBOMX TOBApUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIIHUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW W  JPYrUX BHUIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOW CPEIbI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJHON Ccpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHON W COIMAJIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeU(UKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUYECKOM, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BAThH



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, DHEPTHs, SBIICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBaroIme (dbopmupoBaHue (GyHKUIHMOHATIBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyalIM3UpOBaTh  MOpoOsEMYy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3yEeMbI€ B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEACTABICHUS /ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH MENN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENLCKOW U MPOCKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHOOpMamu (HAy4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3JIMYHbIE METObI MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTEeMaTHUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00OpEeBUATYpPbI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

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

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONW paboThl MO HCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHHBEPCAJbHBIMHU PEryISTUBHBIMH JeHCTBUSIMU

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUM Y4E€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMUI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



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

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U A30TCOJAEpXkAIIUEe COEAUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTEpHbIE NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

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

c(OPMUPOBAHHOCTh YMEHHUM YyCTaHaBIMBATh MPHUHAJJICKHOCTb H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenkiarype (IUPAC), a Takxe OpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, IIII0K034,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. bytiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, IPOIWICH, alleTHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHCTEMOM 3HAaHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TOPUHATHS PEIICHHH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJHEHHIO J1a00pPaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHWM, I[BETHHIC pEaKIMu OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, moscHATh Ha MpUMeEpax CIIOCOOBI
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

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

JUIS CIICTIBIX H  CJIA0OBHIAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 370pPOBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCT, CTENIEHb OKUCIICHUSI, XUMUYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTUYCCKOM JCSITEIILHOCTH YEIIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHas, MOJIEKYJIApHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHI XapaKTepu30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, -
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COECIUHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KIaCCU(PHUIMPOBATH XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHMI COCTaBISATh YPAaBHEHHS PEaKUUil pa3IMuHbIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTH YMEHUN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIILIEHHOTO MOJIYYeHUS! CEpHOW KHUCIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIMH,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX HCTOYHHKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABATh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.
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10 TOMOJIOTHYECKHH psAl. ATIETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 ®deHoII: CTPOEHUE MOJIEKYIBI, (PU3NYECKHe
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKUE COCANHEHUS, UX
Oouosnorudeckoe 3HadeHue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTYpalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUS aTOMOB

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

04.09.2023

11.09.2023

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYCCKHX DJIEMEHTOB U HX COCAUHCHUN
10 TPYIIAaM U Nepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYeCKHX 31eMeHToB JI.J. MeHaeneeBa B
pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XMMUYECKasi CBS3b, €€

BUABI; MCXaHHU3MBbI 06pa3OBaHI/I5{
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

18.09.2023

25.09.2023

BanieHTHOCTB. DNIEKTPOOTPUILIATETEHOCTD.
Crenenn okuciaenus. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

02.10.2023

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
VcTtrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B paCTBOpE

09.10.2023




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

16.10.2023

Knaccudukanus XuMU4ecKux peakiuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEIIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

23.10.2023

Cxopoctb peakiun. OOpaTuMble peaKiuy.
XUMHUYECKOE PABHOBECHE

30.10.2023

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccouuanus. [lonstue
0 BOJIOpO/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHWYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTaHOBUTEIILHBIE
peakuuu. [TonsTre 00 anekTponuze
pacIuIaBoOB ¥ pacTBOPOB COJIEH

KontponbHas padoTa mo pazaeny
«TeopeTndyeckrue OCHOBBI XUMHID)

13.11.2023

20.11.2023

27.11.2023

04.12.2023

14

Mertamibl, ux nosnoxkenue B [leprnoanyueckoit
cHUCTEeMe XUMHUYeCKux dieMenToB /1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKre CBONCTBa
METAJIJIOB

11.12.2023




15

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUI
PS HaIIPSHKEHUI METaIJIOB

18.12.2023

16

17

18

XHUMHUYECKHE CBONCTBA BaXKHEHIIINX
METaJIOB (HATPHUH, Kaduil, KaabIlui, MarHUi,
AIIOMUHUI) U UX COEIMHEHUI

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIUHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIMHEHUN

25.12.2023

15.01.2024

22.01.2024

19

[IpakTuyeckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Meramns»"

29.01.2024

20

21

22

Hemerasibl, MX MOJ0KEHHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menpaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckre CBOMCTBA HEMETAILJIOB.
AnoTponusi HeMeTaJuIoB (Ha IpuMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposa)
XUMHUECKUE CBOMCTBA TaJION€HOB, CEPBI U
HUX COeIUHEHUU

05.02.2024

12.02.2024

19.02.2024

23

XuMHYecKue cBoicTBa a3oTa, pocopa u ux
COEeTUHEHNN

26.02.2024

24

25

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
AX COeINHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeIMHEHUN

04.03.2024

11.03.2024

26

O0001eHne 1 cucTeEMaTU3aIMS 3HAHUI 110




TteMme «Hemeramael»y. Beruncnenus mo
YpaBHEHUSIM XUMHUYECKUX PEaKIUN U
TEPMOXHUMHUYECKHE PACUETHI

18.03.2024

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"HemeTtayst"»

01.04.2024

28

29

KoHnTtposbHas padota mo Temam «MeTasibh»
u «Hemertamnsl»

HCOpF AHUYCCKUC U OPIraHNYCCKUC KUCIIOTHI.
HCOpF AHUYCCKUC U OPIraHHUYCCKUC
OCHOBAaHHA

08.04.2024

15.04.2024

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHu4yecKue coeAuHeHus. I 'enernueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

22.04.2024

31

Pons xumuu B 00ecrieueHuN SKOJIOTHIECKOM,
HYHEPTreTUYECKON 1 MUIIEBON 0€30MacHOCTH,
Pa3BUTUHU MEAUIIMHBI

29.04.2024

32

33

34

[IpencraBienust 06 00X HAYYHBIX
MPUHIUTIAX TPOMBIIIEHHOTO MTOJTYYeHUS
Ba)KHEUIIINX BEIIECTB

[TpomesxyTouHas aTTecTanus/ UTOroBas
KOHTpOJIbHAs paboTa

XuMus u 310pPOBLC UCJIOBCKA. YenoBek B
MHPEC BCHICCTB U MATCPHUAJIOB.

06.05.2024

13.05.2024

20.05.2024

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34







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

» Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1IeCTBO
«3marensctBo «lIpocBenienne»

Xumus, 10 knace, Pyasutuc I'.E.,AO "U3narensctBo "l[IpocBenienue"

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Xumus ypoxku B 11 knacce/H.H.I'apa,Mocksa, IIpocBemenne,2009

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/
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