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HOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero obmero oOpa3oBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHU K pe3yibTaTaM OCBOCHHS
dbenepaibHONM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToB OOyuYeHUs U TpPeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEepUIAIOIIMM 3TalloOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyaroluxcs Ha YpOBHE CpPEAHEro o0Iero oOpa3oBaHus CPeiCTBAMU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMUU C Y4E€TOM CHEeUU(PUKA HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMx 1eaedl M MNPUHLMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHNE PAIMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUSI 00 OKpPY)KAIOIIeM MHpPE KaKk O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYS C APYrMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacThIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO



Tpyda W KM3HU KaXIoro ujeHa ooOmectBa. COBpEMEHHas XMMHsS Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HAalpaBliCHa Ha pEIICHHE
r100anpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHHUA B KU3Hb COLMYMA, MPOAOJKEHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomiuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xuMus» U «OOmIasi U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumun. POpMHUpPOBAHME AAHHOW CHCTEMBI 3HAaHWW NPU U3YYCHUU
npeaMera 00ecnedYrBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» c(popMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0O YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW HAa  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKO XHWMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMblXx B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHMyeckol XUMHUH TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
IPEJICTaBICHUS O XUMUYECKOMN CBsI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro YpOBHS
paccMaTpUBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
TEOPETUYECKU MaTepuan MW (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKUX IMO3ULIHM,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Ennnast cucrema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKXKE O XUMHUYECKHUX PEAKLUHIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA W TPUKIAJTHON



XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATEIIBHOW M MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUSA K IPOIIECCY
TBOpYECTBA B 00JACTH TEOPUU U NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHMBATh WH(OOpMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWUW, PENICHUS WHTEIUICKTYAJIbHBIX U
IKCIIEPUMEHTATIBHBIX UCCIIEIOBATENbCKUX 3a7au. B 1enomM coaepskanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI JJISi TOHUMAaHUS
bunocodckux uaeH, Takux KakK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro H
OpraHMYEeCcKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOEHUEM, IIO3HABAEMOCTb MPUPOJHBIX SBJICHUNA MyTEM SKCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXIQYy HOBbIMH (haKTaMHM M TEOPETUUYECKUMH
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTHUIA ¥ MaT€pPUAJIOB.

B nmimaHe pemeHus 3agad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OOy4YaromMxcs MNPHUHATHIE NPOrpaMMOM IO XUMHUHU MOAXOAbl K OIpPEAESICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOMMX 0a30BO€ 3HAUYCHHE IS
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, IOUCKa, aHalu3a u
00paboTku MHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHNUS OIbITa IPAKTUYECKOM
U HCCIIENOBATEIbCKON AESATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o01iero 0opa3oBaHusi, IpU ONpeaeIeHUN
COJIEpKATEeIbHOM XApAaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MpeIMeTa HampaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJMYECKOW TOYKHM 3PEHUsl TAaKOM MOJIXOJ K ONPENENICHUIO0 LeNed U3y4eHHs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMM ILIEJSIMH W3Y4YEHUS MpEeaMeETa
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (opMHUpPOBAaHHWE CHCTEMBl XHUMHYSCKMX 3HAHMW KaK  Ba)KHCHIIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JIeKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAILHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH JOCTYHHBIX
000011IeHUI MHUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C MCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHS;



e (opMupoBaHUe U pa3BUTHE MPECTABICHUNA O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEAHEBHOM KU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30macHOro 0OpallleHUs C BEIIECTBAMH.

Hapsiny ¢ atum, copeprxaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
NpernojlaBaHu  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
MPAKTUYECKONM KOMIIOHEHTE COJEp’KaHUus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAQJCIONIEro He
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHUSIMU aKTUBHOTO TOJIYYCHHS 3HAHUN U MPUMEHEHHUS UX B PEAbHOW >KU3HU
JUTSL pEeIIeHUs TPaKTUYECKUX 3aj1ay.

B cBs3u ¢ 3TUM mnpu U3y4eHMH IMpeaMeTa «XUMHs» JTOMHHUpPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE IENH U 3391, KaK:

ajanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO IPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CB3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopmupoBanne 'y OOy4aromMxXcs KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIETEHIIMI), UMEIOUINX YHUBEPCAIbHOE 3HAuY€HUE Uil pa3IudHbIX BUOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHaIu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TPUOOPETEHUS OIBITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BXHO€ MECTO B T[IO3HAHWM XHMHH, a TaKXKe s OLEHKH C TMO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYATIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN 00YyUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTIAMH, UCIIOJIH30BATh
COBpeMEHHbIe MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPH IUIAHUPOBAHWHM W TPOBEACHUN XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAaHHE Yy oOOydarommxcs YOSKIEHHOCTH B T'YMaHUCTHYECKOU
HAIPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONMM B PEHICHUU TI00ANBHBIX MPoOIeM
PaIMOHAaIBFHOTO MPUPOAONOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U



COXPAaHEHHS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OEpe HOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JI0OPOBBIO, a TaKXKe MPUOOPETEHUS OIbITA
WCTIONIb30BaHUsl TIOJIYYCHHBIX 3HAHWM Il MPUHATHS TPAMOTHBIX PEUICHUA B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yuebHOM maHe cpemHero oOmero oOpa3oBaHHUS MPEAMET «XHUMHUS
©a30BOTr0 YpOBHS BXOIHUT B COCTaB MPEAMETHOHN 00nacTh «EcTecTBeHHO-HAy4YHBIC
IPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kimacce — 34 gaca (1
yac B Hefento), B 11 kmacce — 34 yaca (1 yac B Hefiemo).



COJEPXXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[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
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

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

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
POCTEUIINE TPEICTABUTENN AJIKAaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
MPOCTEUIINE TPEICTABUTENN aJIKEHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTalIuTUYeckuil), mnuposus. [IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C O0Opa3llaMu IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue W XMMHUYECKHE CBOICTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth peHona. [Ipumenenue genona.

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
YKCYCHasi KHCIJIOTBI: CTpO€HHEe, (prU3nuecKkue U XUMHUYECKHEe CBOMCTBa (CBOMCTBa,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KjacCUUKAIUs ~ yraeBoAoB  (MOHO-, JH- U
nonucaxapuabl). [roko3a — mpocTelmii MOHOCaxapu: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (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.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

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

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuM, IBETHHIC PEAKIIUU OCIIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAITHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaIus, MepruoJuIHOCTb, HAOIIOICHHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

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

TexHonorus: TMHINEBBIE TMPOIYKTHl, OCHOBBI PAIMOHAIBHOTO THUTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TOMNBL. DIJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH u Ileproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XWMHUYECKOW CBsSI3U (OOMEHHBII U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



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

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BeIIECTB. [eHeTMyecKkas CBA3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inuuHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

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

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuoanueckas cucreMa XuMuueckux sneMeHToB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEICIICHUE CPEAbl 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, PACUYEThl C HUCIOJIB30BAHUEM IMOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpUMeEpe
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 BaXXKHENUIIINX HEMETAJUIOB U UX COEUHECHUN.



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

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.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPAILCHUIL:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAJUJIOB).

Pacuérnbie 3agaun.

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

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
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 MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: IpaBHJIa HMCIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHn4ecKord xuMuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 MCIIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCHU(PUKAIMs, TEePUOANIYHOCTh, HAOIIOACHHE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHE BETUYMHBI U CIMHHIIBI UX
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 MPOMBIIIIIEHHOCTb, METAJLULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TIPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbIM). HaydHo-meTonuueckol OCHOBOM — AJis
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0pa30BaHMsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSTENBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOINE COCTABIISAIOLIUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUMCKONW TIpa)KTaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIMHU K O0yUCHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JTHYHOCTH HAa OCHOBE
KJIIOYEBBIX [IEHHOCTEH 1 UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JESTEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I€I0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYUe MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CLIOCOOHOCTH CTaBUTh
LEJH U CTPOUTDH KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS MpeaMeTa «XUMHsD) JOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMHd POCCHICKOro Tpa)KIaHCKOro OOIIEeCTBAa, MPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C()OPMUPOBAHHOCTh ONBITA TO3HABATENLHOM W NPAKTUYECKOW JAESITEIbHOCTU
oOyJaroluxcs Mo peajin3aluy NPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M TMpaBUjaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX W MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaTh M MPUHUMAThb MOTHUBBI, HAMEPEHHUS, JOTHKY U
apTyMEHTHI IPYTUX MPU aHAIHU3E PA3TUYHBIX BUJIOB YIEOHOH 1€ATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBECHHOMN XUMUM;

YBOXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M IMPAKTUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

UHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U TOCIEIYIOLIEM
aHanu3e WHQOpMalMU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELICHUSA, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEeH 30poBOro U 0Oe3omacHOro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOtoIeHUsT TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TpPaBWI WHAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NesTEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YYEHHIO MPOoEecCHil pa3IuiyHOTo pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUM MO0 XUMUU;



YBaXKEHHUS K TPYAY, JIOIAM TPyJa U pe3yJabTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJbHONM TPaeKTOPHUU
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3aldd COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHMMAHMS TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIBHOM CPEJIbl;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNb30BAaHUSA JOCTHXKEHUW XUMHH  JUIs
pELIEHHS] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BpEH  OKPYNKaAOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c()OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeMUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUN TI00aTBHBIX MPOOIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEAMIIMHBI, OOECIEUEHHH YCIOBHUUI
YCHENIHOTO TPyJda W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTEeCTBEHHO-HAyYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIs aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa u
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSATENIbHO MCIOJIb30BaTh XMUMHUYECKHWE 3HAHUS A
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

HMHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDHI

MeramnpeamMeTHble pe3yiabTaThl OCBOCHHS y4EOHOTO IMpeaMeTa «XUMUus» Ha
YPOBHE CpeaHero oomiero 06pa3oBaHus BKIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUTUTMHAPHBIE (MEXIIPEAMETHbIE) O0IeHAyYHbIe TMOHSITHS, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
MPOIIECC, CHCTEMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENbHBIC, KOMMYHUKATHBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroIuXCs;
CIIOCOOHOCTH oOyyJarommuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LEIN JESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS 1Ji1 OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIsd KJIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;



yCTaHaBJIMBAaTh IMPUYMHHO-CJIEICTBEHHBIE CBS3M MEXAY H3y4yaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyX IeHUs (MHIYKTUBHbIC, JEAYyKTHUBHBIE, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PAacCMATPHUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHuYeckas (opMyna, YpaBHEHHE XUMHUYECKOU
peaKknuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYCCKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIAJICTh OCHOBAaMH METOJIOB HAyYHOTO TMO3HAHUS BEIIECTB M XUMHUYCCKUX
peaKkuu;

dbopMyIMpOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEACHHS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyIupoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3a/lad, NPUMEHEHHUIO Pa3InYHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypchl MHTepHeTa), aHaTu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BHIOB U (opM
MIPE/ICTABIICHNUS, KPUTHUICCKU OIICHUBATh ed JIOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCTH;

bopMyIMpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHpOpMaNKMK, HEOOXOAMMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

puoOpeTaTh OIBIT KMCIOJIL30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TIpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);



UCIIOJIb30BaTh HAy4yHBIM A3BIK B KadecTBE CpeAcTBa MNpu pabdoTe ¢
XMMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCMOJb30BaTh M IPeoOpa3oBbIBATh 3HAKOBO-CUMBOJHMYECKUE CpEACTBA
HarJIsAHOCTH.

OBy1aieHUe YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUAJIOTa U/WIN
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C NPE3CHTALMEN PE3yJIbTATOB MO3HABATEIBHOM JESATEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIIBHO WA COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJIHEHUHU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIECAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUNA IyTEM COTJIACOBAHMS IMO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OgBy1aieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO I103HABATEIBHYIO
JEeATEIbHOCTh, ompeneisis €€ Leau M 3a7Ja4d, KOHTPOJIHMPOBaTb M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CaAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHudeckas XUMUS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUISCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIINe TOHATHS (XUMUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAs
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpami€HHas), MOJb, MOJISIpHAS



Macca, MOJISIpHBI 00BEM, YIJIEpOJIHBIA CKeJeT, (YyHKIHMOHANbHAs Tpymia,
panukan, U30MepHsi, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIIE€BOAOPOIBI,
KHCJIOPOA U a30TCOJAEpkAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemiectB A. M. ByTtiepoBa, 3aKkOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHIN S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SBJICHUH, (PAKTOJIOTMYECKUE CBEICHUS O CBOWCTBAaxX, COCTAaBE, TMOJYyYCHHH H
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEbHOCTU YETIOBEKa;

chOpMHPOBAHHOCTh YMEHUW BBISBISAITh XapaKTEpHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYI0 CHUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMya OpraHMYECKMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TrOTaBIMBaTh MOJIETN MOJIEKYJ OPTraHMYECKHX BEHIECTB I WILIIOCTPAIUU HUX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3YyUECHHBIX
OpPTraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIACCy/Tpynne COeIUHEHUN (YIJIeBOJOPOJbI, KUCIOPOA U a30TcoJepKalliue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh WM Ha3BaHUS IIO0
cucremarndeckoir HoMeHknatype (IUPAC), a taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, aleTUJICH,
ATWJICHTJIMKOJb, TIHIEpUH, (eHos, GopMaibIeTu], aleTaabIerul, MypaBbHUHas
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJJIi0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BUJBl XUMHUYECKOM CBS3U B
OpPraHUYECKUX COSTUHEHUSX (OJMHAPHBIC U KPATHBIE);

c(OpPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHUE,
bu3nYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AalEeTUJICH,
oyranuen-1,3, metwnOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TJIMIEPUH, (EHOJ, alleTalIbIeTH/l, MypaBbUHAS M YKCYCHasi KHUCIIOTHI, TJIHOKO03a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXKIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;



c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UICTOYHUKH YTJI€BOJIOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MpPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHHUHA TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIIECTBA MJIM IMPOAYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WUJIU MPOAYKTOB PEaAKIINN);

c(hOPMHPOBAHHOCTh YMEHHMHM BIIQJIETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU IIPH U3YYEHUHU BELIECTB U
XUMHUYECKUX SBJICHUN (HAOIIOICHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIB30BaHUS XUMUYECKOM
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwiia oOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATH XHWMHYECKHI
AKCIIEPUMEHT (IIPEBPALLEHUS OPraHUYECKUX BEILECTB IIPU HAIPEBAHMHU, ITOTYUEHUE
STWIEHA M W3YyYEHHE €ro CBOMICTB, KAayeCTBEHHBIC PEAKUHUHW OPraHUYECKHUX
BEIIIECTB, JCHATypalusi OCJIKOB IMPU HArpeBaHUU, I[BETHHIC pPEAKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWJIAMHU TEXHUKA OE€30MAaCHOCTH MpU OOpalllEeHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uH(pOpMaIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TIpaBUJia  DKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATEIBHOCTH B LENAX
COXPAaHEHMsS CBOEr0 3I0POBbA M OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BEILECTB, MOHUMAasI cMbica mnokaszatens [IJIK, moscHsAT, Ha mpumepax CrnocoObl
YMEHBIIICHUSI W TMPEAOTBPAIICHUSI KX BPEIHOTO BO3JEHUCTBUSI Ha OpPraHU3M
YEJ0BEKa;

JUIsl 00yYarouIuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHU;

JUIS  CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYIO0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anmvcu XMMHYECKHX

dbopmyiL.



11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

cOPMHPOBAHHOCTh  MPEACTABICHUH: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUM B TMO3HAHUMU SBJICHUU
npupoAsl, B (QOPMUPOBAHMUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHYCCKUIM 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIH OO0BEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUILIATEIbHOCT, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(kOoBaJIeHTHas1, MOHHASI, METAJTIMYECKAs, BOJOPOAHAS ), KPUCTAIUIMYECKask pEIIETKa,
TUMBl XUMHUYECKUX  PEAKUIUMA, PpacTBOp, IJEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pPEaKIuu, XUMHUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON Juccolmannu, nepuoandeckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUsl MAcChl BEILECTB, 3aKOH COXPAHEHUsS U MPEBPAILCHHS YHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33pPEHYECKUE 3HAHUS, JIEKAIIUEe B OCHOBE MOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIMOJIb30BAHUH BAXKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTIAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUSX Pa3IMYHOrO0 COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAsl, HOHHAsl, METAJUINYECKAsi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BeIllecTBa (aTOMHAasi, MOJEKYJISpHasi,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHECHUM,



c(hOpMUPOBAHHOCTh YMEHUH YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K ONpPEACTIEHHOMY KiacCy/TpyIre
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIbl U HEMETAJUIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MTEPHOANIECKOro 3aKoHa [l.
N. MenaeneeBa u IEeMOHCTPUPOBAThH €0 CUCTEMATH3UPYIOLTYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKITNH;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuoaoB Ilepuoanueckoit cucrembl
xumudeckux snemeHToB JI. M. MennueneeBa, WCHONb3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opOuTanmm, «IHEPreTUYECKUE YPOBHIY, O0OBSICHATD
3aKOHOMEPHOCTU MU3MEHEHUSI CBOMCTB XMMHUUYECKUX JIEMEHTOB U MX COCIUHEHUN
0 nepuoaaM U rpynnam llepuonnueckon cucremMpel XUMUYECKHX di1eMeHTOB [I. .
Menneneena;

chOpMHUPOBAHHOCTh yMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XMMUYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOJITBEPKIaTh CYIIECTBOBAHUE TE€HETHUYECKOW CBA3H MEXKIY HEOPraHWYECCKUMU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pPa3IMYHBIM TIPU3HAKaM (YHCIy U COCTaBY PEArupyrolIuX BEIIECTB, TEIJIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 00paTUMOCTU
peakliy, yYaCTUIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHUS PEAKIMN Pa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCIIOBUSA, TPU KOTOPBIX 3TU PEAKIIMUA UAYT 1O KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHUM TIPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
Ka4ECTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKHMX BEIIECTB, PAaCMO3HABATH
ONBITHBIM IMYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

c(hOpPMHUPOBAHHOCTh YMCHHH PAaCKpbIBaTh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIMH MOCPEACTBOM COCTABJICHHUS JICKTPOHHOTO OajaHca
ATUX PEaKIHi;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
pPeaKIuy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUESCKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIIHEro Bo3aeicTBus (npuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHYECKUE IPOIIECCHI,
JIe)KAIIME B OCHOBE MPOMBIIUIEHHOTO TMOJIYyYEHUsS CEPHOM KHCIIOTHI, aMMHAKa, a
TaKke C(HOPMUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTHYECKUX ITPOoOIeMax XUMHUYECKOTO ITPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCICHUS C HCIOJIH30BAHUEM
MOHSATUSI «MaccoBas JIOJIs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B



IpU XMMUYECKUX PEAKIUAX, MACChl BEIIECTBA WK 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIOUIUMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (deKra peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIOIaTh TTPaBUIa MOJIH30BAHUS XHMHUYECKOM
NOCyJI0 ¥ JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (pa3JI0KEHUE IMEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHUE Cpelbl PAaCTBOPOB BEMIECTB € IMOMOILBK) YHUBEPCAIBHOTO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu,
peaKiuu MOHHOTO OOMEHA, KA4eCTBEHHBbIE pEakiuu Ha cynbdar-, kapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBUM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH IpU OOpaIllEHUH C BELIECTBAMH U JIaOOpAaTOPHBIM 00OPYIOBAHUEM,
OPEJCTaBISITh pPE3YyJIbTaTbl XUMHUYECKOI'O 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uHpOpMaIlMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpEICTBA MacCOBOMU
KOMMYHUKaIu, THTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIIOJaTh  TIpaBUiia  AKOJOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA )KMBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAsI
cmbicnt mokazarens IIJIK, moscHATP Ha mHpuMepax CHocoObl yYMEHBIIEHUS H
MPEeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHSATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIEeNbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpailins nis 3anucu XUMUYECKUX

dbopmy.
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Ne i/ Konrposbusie IIpakrunyeckue
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Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
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Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
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3.3 YrneBoabl 3 1




Hroro no pazneny
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13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
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' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
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Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
IIpenmeT oprannyeckoii XuMui, eé
1 p p . 1 05.09
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuiit A. M. bytneposa, eé 1 12.09
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuveckux BemiecTB. HomeHkmaTypa 1 19.09
(cucreMaTuveckas) U TpUBHAIbHBIC '
Ha3BaHUs OPraHUYECKHUX BEILECTB
AJIKaHBI: COCTaB M CTPOCHHUE,
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5 1 03.10
MIPEACTABUTEH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 10.10
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7 1 17.10
MIPEACTABUTEH AIKEHOB
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8 P P ot 1 1 24.10
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1 07.11

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKHH psAll. ATIETHIICH — 14.11
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB
Beluncnenus no ypaBHEHHUIO XUMHYECKOU

11 21.11
peakuuu
ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12 28.11
apeHoB

13 I'eneTnueckas cBs3b yIiaeBOJOPOIOB, 05.12
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam '
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIE 12.12
rassl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE HCTOUYHUKY YTIIEBOJOPOIOB:

15 MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 19.12
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
KonrtponbHas pabota no pasaen

16 P P PACY 26.12
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: 16.01
METaHOJ U 3TaHoJ. BosopoaHas cBs3b '
MHoOroaTtoMHbI€ CIUPTHI: 3TUIICHTIUKOIb U

18 23.01
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NUYECKHE 30,01
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE '
Anpaeruabl: GopManbaerua u

20 dopmarbern 06.02
areTanbaerug. AeToH

91 OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE 13.00
KHCJIOTBI: MypaBbHHAs U YKCYCHast '

22 ITpaktuyeckas pabora Ne 2. «CBoiicTBa 20.02




pacTBOpa YKCYCHOU KUCIOTBD»

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX 1 27.02
KHCIIOT
MpbL1a KaK COJIM BBICIIAX KapOOHOBBIX

24 o 1 05.03
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX 1 12.03
a¢upoB
Kupsl: THIPOIN3, MPUMEHEHHE

26 P POTIH3, TIp ’ 1 19.03
OuoJIOTNYecKast PoJIb KHUPOB
VYTaeBobl: COCTaB, Kilaccuukanus.

27 Baxneiiime npeacTaBuTeIM: TIIOKO3a, 1 02.04
¢bpykTo3a, caxaposa
Kpaxman u nenirono3a kak mpupoHbie

28 P pip 1 09.04
MOJIUMEPBI
Kontposnbnas paboTa mo pazaery

29 «Kucnopoacoaepxaiiue opraHuuecKre 1 16.04
COCIMHEHUS

30 AMUWHBI: METHJIAMHUH W aHUJTHH 1 23.04
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC

31 OpraHUYEeCKUE COCANHEHUS, UX 1 07.05
ouosnorudeckoe 3HadeHue. [lentumbt
Bbenku xak ripupoHbIe

32 PHp 1 14.05
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS
OcHOBHBIE TIOHATUS XUMHH

33 . -1 21.05
BBICOKOMOJICKYIJISIPHBIX COCTMHEHUIN

34 OcCHOBHBIE METO/IBI CUHTE3A 1 21.05




BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUN.

HHaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34-1




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

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

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] lII/ICHepCHBIX cucremMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




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

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

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

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

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

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

KontponbHas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XHMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
MCTaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

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

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

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

20

21

22

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

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M X
COCIMHEHUI

23

XuMudeckue cBorcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COE€IUHEHUN

26

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110




TeMe «Hemertamnel». Beruucienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

28 KonrtponbHas pabota no remam «MeTtaibh» 1
n «Hemeramibn»

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

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

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

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILECTB U MaTEpPHAIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WU.T'., CnankoB C.A., AKIHOHEpHOE
obmectBo «M3aatenbcTBo «lIpocBemenue»

» Xumus, 11 xnacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHMuYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmectBo «M31aTenbcTBO

«IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
Xumus. 10 kacc: KOHTPOJIbHBIE U MPOBEPOUHbIE padboThl K yueOHuky O.C.
I"abpuensna "Xumus.10 knacc bazosiid yposens'"/O.C. I'abpuensn, [1.H.

bepeskun u ap. M. : lIpoda , 2015

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET



		2024-02-21T17:24:10+0600
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ПАВЛОГРАДСКОГО МУНИЦИПАЛЬНОГО РАЙОНА ОМСКОЙ ОБЛАСТИ "ПАВЛОГРАДСКИЙ ЛИЦЕЙ ИМ. Б.М. КАТЫШЕВА"




