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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XMMHM Ha ypOBHE cpelHero ooOiiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
Oenepauun», TpeOOBaHUNW K pe3yjbTaTaM OCBOEHHS (eaepalibHOM 00pa3oBaTebHON
nporpaMMmbl  cpeaHero obmero oo6pazoBanus (DOII COQO), mnpeacraBieHHBIX B
denepanbHOM rocyaapcTBeHHOM obpazoBatenbHOM crangapte COO, ¢ yuérom Konmeniuu
MpernojiaBanusl y4eOHOro mpeaMeTa «XuMHUsS» B 00pa30BaTEIbHBIX OpraHU3aIUSIX
Poccuiickoit ®Denepannu, peaau3ylIIUX OCHOBHBbIE 00pa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX ToyIokeHuN «CtpaTernu pa3BuThs BocnuTaHus B Poccuiickoit ®denepanuu Ha
nepuoa 110 2025 roga» (Pacniopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mMOAXOAOB K pa3pabOTKe MpOrpaMmbl MO XMMHH, K ONPEIEICHHUIO OO0IIei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMUS W Pa3BUTHUS OOYYAIONIMXCS CpeICTBAMH y4eOHOTO
npenMera «Xumus» ansa 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTABHJIM KOHLIETITYyaJbHBIC
nonoxenuss ®I'OC COO o B3auMMOOOYCIIOBIEHHOCTH WEJEH, COJEpKaHUs, pe3yJIbTaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIMTYCKHUKOB.

XuMuueckoe 00pa3oBaHHe, IMOJy4aeMO€ BBIMYCKHMKaMU 00I11e00pa3oBaTebHON
OpraHM3aliM, SBISETCS HEOThEMJIEMOW 4YacThio uX o00pazoBaHHOCTH. OHO CIYXHUT
3aBepUIAIOIIMM 3TANOM peai3alii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIIFOUEBBIX
[EHHOCTEH, MPHUCYIIMX LEJOCTHOM CHUCTEeME XHMHUYECKOTO o0pa3oBaHUs. DTH LIEHHOCTU
KacaroTCs MO3HAHUSI 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U 00IIEH KYJIbTYpPbI
YeJI0BEeKa, a TaK)Xe SKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
npuponHoil cpene. Peammsyercs xumuyeckoe o0pazoBaHue OOy4aroUIMXcs Ha YPOBHE
cpeaHero o0miero oopa3oBaHus CpPelCTBaMU y4eOHOTo MmpenMeTa « XUMHUS», COAepKaHue U
OCTPOEHUE KOTOPOTO OMpPEAESIEHbl B MpOorpaMMe MO XMMHUHU C Y4ETOM crenu(UKd HayKH
XUMUH, €€ 3HAUYCHHUS B NTO3HAHUU MPUPOJBI U B MaTepPUATbHON KU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOUIUX 1EeIe U MPUHIIMIIOB, XapaKTEPUIYIOUIUX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpennero obmiero oopa3zoBanus B Poccuiickoit deneparun.

XUMHA KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpaeT oco0yi pojb B
COBPEMEHHOM IMBUJIM3AllMM, B CO3JaHUM HOBOM 0a3bl MarepuagbHOM KyibTyphl. OHa
BHOCUT CBOHM BKJIaJl B (JOPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOI'O MBILIUICHUS, B CO3JaHUE
LEJIOCTHOIO MPEACTABIECHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKA,
KoTopoe (QopmupyeTcs B XUMHH Ha OCHOBE IIOHMMaHHUs BEUIECTBEHHOTO COCTaBa
OKPYAIOILIEr0 MUPa, OCO3HAHUS B3aMMOCBSI3H MEXAY CTPOEHUEM BELIECTB, UX CBOMCTBAMU
1 BO3MOKHBIMH 00JIACTMH MPUMEHEHHS.

TecHo B3auMOAEHCTBYS C [JpPYTMMH €CTECTBEHHbIMM HAayKaMmMH, XHMHUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUTHOTO TpyAa U
KU3HU KaXaoro uieHa oOmectBa. CoBpeMeHHass XMMHUSI Kak HayKa CO3MJaTeslbHas, Kak
HayKa BBICOKMX TEXHOJIOTMI HampaBjieHa Ha pelIeHHE TI00aNbHBIX MPOOJIeM YCTOMYMBOTO
Pa3BUTUSL 4YEJOBEUECTBA — CBHIPbEBOW, DOHEPreTUYECKOW, IHUIIEBOW, HSKOJIOTHYECKOU
0€30MacHOCTH U OXPaHbI 3J0POBBA.

B cootBercTBUMU C 0OIIMMU IENIMUA U MPUHIUIAMH CPEAHEro oOmero oopa3oBaHUs
comepxkanue mnpeamera «Xumus» (10-11 wmaccel, 0a30BBI  ypOBEHb U3YUYCHUS)



OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOYyYarolUuXcs,
HEOOXOAMMYIO WM ISl BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCICUTHOTO
BKJIFOUEHHSI B KM3Hb COLMyMa, MPOAOHKEHUS O0Opa3oBaHMsI B PA3NIMUHBIX 0O0JACTIX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.

CocraBnsomuMu peaMera «XUMHUsS» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumus» u «OOmmass U HEOpraHW4YecKass XHMHS», OCHOBHBIM KOMITIOHEHTOM COJEpXKaHUS
KOTOPBIX SIBJISIFOTCS OCHOBBI 0Aa30BOM HayKH: CHCTEMa 3HaHHM MO HEOpraHMYEeCKOH XUMHH (C
BKJIFOYEHHUEM 3HAHUM W3 OOIIeH XMMHH) W OpraHudeckor xumuu. GopmMupoBaHUE JaHHON
CUCTEMbl 3HaHUW NpPU HU3YYEHUHU TNpeaMera o0ecleyrnBaeT BO3MOXKHOCTh PAacCCMOTPEHUS
BCEro MHOTr00Opa3us BEIIECTB HA OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUI XUMUMU.

CtpykTypa comepxaHusi KypcoB — «Opranmdeckas xumus» u  «OOmas wu
HEOpraHu4ecKass XuMus» cHOpMHpPOBAHA B MPOrpamMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO
MOJIX0/1a K M3YyYEHHUIO Y4EeOHOro marepuaia M o0yClIOBJIE€HA MCTOPUYECKH OOOCHOBAHHBIM
Pa3BUTHEM 3HAHUM HA ONPENEIEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHu4ecKou
XMMHUHM BEIIECTBA pPAcCMaTpPUBAIOTCS HAa YPOBHE KIACCHUYECKOM TEOPUHM CTPOCHUS
OpPraHUYECKUX COCJIMHEHUN, a TaKKe HAa YPOBHE CTEPEOXUMHUYECKUX M BIEKTPOHHBIX
Ipe/CTaBlIeHu 0 cTpoeHuu BemlecTB. CBelleHrs 00 U3yyaeMbIX B Kypce BelllecTBaxX Jat0TcCs
B Pa3BUTHUU — OT YIJIEBOJOPOIOB O CIOXKHBIX OMOJOTMYECKH AKTUBHBIX COEIMHEHU. B
Kypce OpraHMYeCKOM XMMHHM MOJTY4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmero o0pa3oBaHUs TEpBOHAYAIBHBIC TMPEJACTABICHUS O XUMHUYECKOM  CBS3H,
KJIaCCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS,
0 XUMHUYECKON PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHUS B IpeaMere «XUMHs» 0a30BOr0 YPOBHSI pacCMaTpHUBAETCs
M3YYECHHBII Ha YpOBHE OCHOBHOIO OOIEro 0O0pa30BaHHUA TEOPETHUUYECKUN Marepual U
(aKTOIOTUYECKUE CBEJCHUS O BEIIECTBAX M XMUMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O0mas u HeopraHU4YecKass XUMHUSD» 00YJaroIMUMCS TPEIOCTABISIETCS BO3MOKHOCTh
OCO3HaTh 3HAYEHHUE MEPUOJAMUYECKOT0 3aKOHA C OOIIETEOPETHUYECKUX U METOJ0JIOTHYECKUX
NO3UILMKA, TIyOXXKe TMOHATh HCTOPUYECKOE HU3MEHEHHE (QYHKIUWA HTOro 3akoHa — OT
o0o0mIaroniei 10 00bACHAIOMEH U MPOTHOZUPYIOLICH.

Ennnas cucrema 3HaHWN O BaXXHEMIINX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX
U TNPUMEHECHHH, a TAKXKE O XUMHUYECKHX DPEAKIMAX, UX CYHIHOCTH M 3aKOHOMEPHOCTSX
npoTekaHus JonoiHsAeTcs B Kypcax 10 u 11 kimaccoB asieMeHTaMu COJIEpKaHUsl, UMEIOIIUMU
KyJbTYPOJIOTHUYECKUN U MPUKIATHOW XapakTep. DOTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XMMHHM C JPYTMMH HayKaMH, PAacKphIBAIOT €€ pPOJib B IMO3HABATEIbHOW U
MPAKTUYECKON JIeATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY
TBOpYECTBA B OOJACTH TEOPUU U MPAKTUYECKUX MPUWIOKEHUH XUMHUHU, TOMOraroT
BBIIIYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpPOOJieMax,
CBS3aHHBIX C XUMHUEH, KPUTUYECKHA OCMBICIUBATh WHGOPMAIMIO W TPUMEHATH €€ s
MOMOJHEHUs  3HAHWM,  PEHIEHUsT  HMHTEUIEKTyalbHBIX M SKCHEPUMEHTAIBHBIX
UCCIIEIOBATEeNbCKUX 3a/1a4d. B menoM coaepkanue ydeOHOro mpenMera «XuMus» JaHHOTO
YPOBHSI U3YYEHUS! OPUEHTUPOBAHO HA (DOPMHUPOBAHKE Yy OOYHAIOIIMXCSI MUPOBO33PEHUYECKON
OCHOBBI JJI1 TOHUMaHUA (QUIOCOPCKUX UACH, TaKMX Kak: MaTepualbHOE E€IUHCTBO



HEOPTaHWYECKOTO U OPTaHUYECKOTO MHUPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM
U CTPOEHHUEM, TO3HABAEMOCTb MPUPOAHBIX SIBICHUW MNYTEM HKCHEPUMEHTAa WU PEIICHUS
IPOTUBOPEUYUI MEXIYy HOBBIMU (haKTaMH U TEOPETUUYECKUMH MPEANOChUIKAMH, OCO3HAHUE
pOJIM XMMHM B PEUICHUU DOKOJOTUYECKHX TMpoOJieM, a Takxke MnpodiieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, ChIPHS, CO3AaHUSI HOBBIX TEXHOJIOTMI U MAaTEpUAIIOB.

B mnane pemieHusi 3aad BOCIUTAHUSA, PA3BUTHS M COIMATU3ANMHA OO0YYaAIOIIUXCS
MPUHATHIE MPOrPAMMON MO XUMHUHU MOJXOJbI K ONPEIEICHUIO COACPKAHUS U MOCTPOCHUS
npeaMeTra MpeAycMaTpuBalOT (OPMHUpPOBAHHME YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUH,
UMeroIKX 0a30BO€ 3HAUYECHHME ISl PA3JIMYHBIX BUIOB JIESITEIILHOCTU: PEIICHUS MPOoOJeM,
MOMCKA, aHalM3a U 00pabOTKM HMH(POpPMAIUUA, HEOOXOTUMBIX IJisi MPUOOPETEHHUS OIbITa
MPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIESITEIbHOCTH, 3aHUMAIOIIENM Ba)XXHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke npenogaBaHusi XUMHHM Kak Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS,
TaKk M Ha ypOBHE CpelHero oOiero oOpa3oBaHUsA, MPU ONPEACICHUH COJAEpPKATEIbHOU
XapaKTepUCTUKU LeNIed M3yUYeHHs MpeJAMeTa HalpaBlICHUEM MEPBOCTENEHHOW 3HAYMMOCTH
TPaAWIIMOHHO Tpu3HAETCA (OPMHUPOBAHWE OCHOB XHUMHUYECKOW HAyKHM Kak o00Jyactu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, NMPAKTUYECKON AEATEIbHOCTH YEJOBEKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOIMYECKON TOYKH 3pEHHUS TAaKOM MOAXOHA K
ONPENEIICHUIO LIEJICH U3YyUYEHHS IPEAMETA SBIISIETCS BIOJHE ONIPABIaHHBIM.

CornacHo TaHHOM TOYKE 3pEHUS TJIABHBIMU IEISIMUA U3YUYCHHS MpeaMeTa « XUMus Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBystoTCS:

e (opMupoBaHuE CHUCTEMBI XUMHUYECKUX 3HAHWA KaK BaKHEUIEH COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOU JIEIKAT KIFOUEBBIE MTOHSATHUSI,
(dbyHIaMEeHTaJIbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHHUE s3bIKa HAYKH, YCBOEHUE U
NOHUMaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHMII MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHUS;

e (opMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB
M XAMHYECKMX  PEaKIui, HEOOXOMUMBIX JUIsi  MPUOOPETEHUsS  YMEHHM
OpPUEHTUPOBATbCA B MHPE BELIECTB M XUMHUYECKUX SIBIICHUM, UMEIOIIUX MECTO B
IPUPOJIE, B MPAKTUYECKOW U MOBCEAHEBHOMW KU3HU;

e pa3BUTHE YMEHUW W CIOCOOOB MEATEILHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM W
OOBSCHCHHEM XUMHUYECKOTO OKCIIEPUMEHTA, COOIIOJICHUEM TIPaBUI OE€30MacHOTO
oOparieHus ¢ BEIecTBaMu.

Hapsany ¢ atum, coaepkarenbHas XapakTEpUCTUKA LIEJIEW U 3a/1a4 U3YYEHUsI NIpeIMETa
B MpOrpaMMe€ II0 XUMUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU
MPUOPUTETAMHU B CUCTEME CpeaHeTo obiero oopasoanus. CeromHs B MpernogaBaHuN XUMUHU
B Oousibmield cTenmeHW OTHAETCS TMPEANOYTCHHUE MPAKTHUYECKOW KOMIIOHEHTE COJCpIKAHUS
oOy4eHHsl, OpPUEHTUPOBAHHOW HAa TMOATOTOBKY BBIIIYCKHHKA 0O0II€00pa30BaTeIbHON
OpraHu3alliy, BJIAJCIONIEr0 He HAOOpPOM 3HaHWM, a (YHKIHMOHAIBHON I'PAMOTHOCTBIO, TO
€CTh CII0CO0AMHU U YMEHUSIMU aKTUBHOTO TMOJYy4Y€HUs 3HAaHUM U MPUMEHEHUS UX B peaIbHON
KU3HU JJIsI PEIICHUS TPAKTUYECKUX 3a]1ay.



B cBs3u ¢ »THM mpu W3ydeHMH TpeaMeTra «XUMHS» JOMUHHUPYIONIEee 3HAYCHUE
NpPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

amanrtanys OoOydJarolmuxcss K YCJIOBUSM JUHAMHYHO Pa3BHBAIOIIETOCS MHpAa,
dbopMUpOBaHHE WHTEIUICKTYadbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPHHATHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSX, CBA3aHHBIX C BEIICCTBAMHU U UX MPUMEHCHHEM,;

dbopMupoBaHne Yy OOYYaIOIMUXCS KITIOYEBHIX HABBIKOB (KIFOUEBBIX KOMITETEHIINN),
UMEIONINX YHHUBEPCATbHOE 3HAYCHHE I PA3IMYHBIX BHUIOB JCSATEIBHOCTH: PEIICHUS
npoOJieM, TTOMCKa, aHaliu3a U 00paboTku MHGOPMAIIUU, HEOOXOIUMBIX NJI MPUOOPETEHUS
OTBITA JIEATEILHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWW XWMHH, a TAKXKE IS
OIICHKA C TIO3UIMKA DKOJIOTHUECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMUYECKUX MPOIECCOB HA OPTAaHU3M YEJIOBEKA U TIPUPOIHYIO CPENY;

pa3BUTHE TO3HABATENIBHBIX  HMHTEPECOB, HWHTEIUICKTyallbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH 00yJarOIMIUXCs: CIIOCOOHOCTH CaMOCTOSTENIHFHO MPUOOpETaTh HOBBIC 3HAHUS
M0 XMMHH B COOTBETCTBHH C JKM3HEHHBIMH TOTPEOHOCTSIMH, MCIIOJIH30BaTh COBPEMEHHBIE
nH()OpPMAITMOHHBIC TEXHOJOTHM Il TIOWCKAa W aHaiu3a yd4eOHON M HAyYHO-TIOMYJISIPHON
MHGOPMAITUU XUMUYECKOTO COACPKAHMS;

dbopMUpOBaHHE H pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTH, TPH TUIAHUPOBAHWW W TPOBEIACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHHE y OOyYarommxcsi yOeKIEHHOCTH B TYMaHHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, €€ BaXHOM POJIM B PEIHICHUH TJIOOATBHBIX MPOOJIEM  paIMOHaIBLHOTO
MIPUPOIOTIOIH30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYpPCOB M COXPAHEHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpEeKHOTO0 OTHOIICHUS K TPHUPOJEC U CBOEMY
3I0POBBIO, @ TaKXKe NPHOOPETCHHS OIbITa HUCIOJB30BAHUS TOJYYCHHBIX 3HAHWMA JIJIS
NPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B ydeOHOM miaHe cpeaHero oOmiero oOpa3oBaHMs TpeaMeT «XUMHS» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB MPeaIMETHOM 00acTi « EcTeCTBeHHO-HAyYHBIE PEIMETHI.

OO6miee uncIo 9acoB, OTBEAEHHBIX JUIsI U3YUYCHHS XUMHH, HA 6a30BOM YPOBHE CPEITHETO
obmiero o6pazoBanus, coctarisier 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegeno), B 11
kiacce — 34 yaca (1 gac B Hefieno).



COIAEPKXAHUE OBYUEHUA

10 KUIACC
OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKO XUMUH

[Ipenmer opraHuyeckoil XuMHHM: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAYCHHE B
NOJIyYEHUH HOBBIX BEUIECTB M MaTepuajoB. Teopus CTPOEHUS OPraHUYECKUX COCIUHEHUMN
A. M. BbytnepoBa, €€ ocHOBHbIe MOJOXKeHUA. CTpyKTypHbIE (POpPMYIIBI OpPraHUYECKHUX
BeliecTB. ['omomnorusi, uzoMepus. XUMHUYECKas CBsI3b B OPraHUYECKUX COEJAUHEHUSX —
OJIMHApHbIC U KPaTHBIEC CBS3H.

[IpeacraBnenrie o0 ki1accupuUKalMK  OpraHuyeckux BemiecTB. HomeHkmarypa
OpraHUYeCKUX COEAMHEHUH (CUCTEMaTHYecKas) W TpUBHAIbHbICE HA3BAHMS BAKHEUILINX
MPEIACTABUTENEN KJIACCOB OPTAHUYECKUX BEILIECTB.

DKCIepUMEHTaIbHBIE METOAbl U3YUYEHUSI BEIIECTB U UX MPEBPAIICHUI: 03HAKOMJIEHUE
c oOpas3iiaMu OpraHWYECKUX BEIICCTB M MarepuajaMd Ha HMX OCHOBE, MOJCIUPOBAHUE
MOJIEKYJl OpTaHUYECKUX BEIECTB, HAOIIOJEHUE U ONIMCAHUE JEMOHCTPALIMOHHBIX OMBITOB 110
NPEeBPAIlICHUIO OPraHMYECKUX BEIEeCTB IpU HarpeBaHuM (IJIaBjeHUE, OOYriIMBaHUE U
rOpEeHue).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psiA. MeTaH U 3TaH — OpOCTeHIne
NpeICTaBUTENIM aJKaHOB: (PU3NYECKHE U XMMUYECKHE CBOWCTBA (pEakiMH 3aMEUICHUs U
rOpeHus), HaXOXJACHUE B IPUPO/IE, NOTYyUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHH PsAf. OTWIEH W NOPONHIEH —
MPOCTEUIINE TPEACTABUTEIIN AJTKCHOB: (DU3WYECKUEe W XUMHYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIMH, OKUCIECHUS U MOJIUMEPHU3AIUN), TOTyYEHUE
Y IPUMEHEHHUE.

Ankanauensl: OytaaueH-1,3 u MmetwiOyTagueH-1,3: CTpoeHUe, BAXKHEHIITNE XUMHUECKHE
CBOMCTBA (peakius noauMmepusanun). [loaydyeHre CHHTETUYECKOr0 KayuyyKa U PEe3UHBI.

ATNKHHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKUU psia. AUETUICH —
OPOCTEUIINN TPEJCTaBUTEIb AKUHOB: COCTaB, CTPOCHHE, (U3UYECKUE U XUMHYECKUE
CBOMCTBA (peaklMy THIPUPOBAHUS, TAIOTEHUPOBAHUS, TUIpATALIMHN, TOPEHUS ), TTOJIyUCHHE U
MIPUMEHEHUE.

Apensl. beHzon: cocrtaB, cTpoeHne, GU3MUECKHE U XUMUYECKHE CBOMCTBA (peaKIuu
raJIOTEHUPOBAHNSI U1 HUTPOBAHMS ), ITOIYYEHUE U NPUMEHEHUE. Tonyon: cocmas, cmpoeHue,
Qusuyeckue U Xumuueckue Cc80UCMBA (PeaKyuu 2al02eHUpoOBaAHUs U HUMPOBAHUSL),
nonyyenue u  npumenenue. TOKCHYHOCTb apeHOB. ['eHeTnueckas CBS3b MEXKIY
YIJIEBOIOPOIaMU, TPUHAJJICKAIIUMU K PA3TUYHBIM KJIACCaM.

[IpuponHble KUCTOUHUKM YTIIEeBOAOpoaOB. [lpupoanslii ra3 u momyTHble He(TsSHbIE
razpl. Hedte u e€ mpoucxoxaenue. CrocoObl nepepadOTKU HEPTH: MEPEroHka, KPEeKUHT
(TepMuueckuii, KaramuTuyeckuil), mnuponu3. I[IpoaykTel mnepepabOTKM HePTH, UX
NpPUMEHEHUE B TMPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIH yroiab M TPOAYKTHI €ro
nepepadboTKH.



DKCneprUMEHTAIbHBIE METO/bl U3YUEHUS BEIECTB U UX MPEBPAILCHUI: O3HAKOMIICHHUE
c oOpa3uamu IMjacTMacc, KaydyyKoB U pe3uHbl, koyulekiuu «HepTts» u  «YTomby,
MOJICIMPOBAaHUE  MOJIEKYJl  YIJIEBOJOPOJOB W  TaJOrE€HONPOMU3BOJHBIX, IMPOBEICHUE
IPAKTUYECKON pabOThl: MOTYYEHUE ITHIICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérurlie 3agaun.

Bobruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBAa WM MPOAYKTa PEaKIMU MO M3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB WJIM MPOJYKTOB PEAKIIUH).

Kucaopoacoaepxaimme opranudyeckue coeJuHeHNs

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHON M ATAHOI: CTpPOEHHUE, (PU3HUECKHUE U
XUMUYECKUE CBOMCTBAa (pE€aKkUMU C aKTUBHBIMM METAJUIaMH, T[aJOr€HOBOJOPOIaMH,
ropeHue), NpuMeHeHHe. BogopoaHble CBA3M MEXIYy MOJIEKyJaMu cnuptoB. JleiicTBue
METaHOJIa U ATaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaroMHble CHUPTHI. DTUJIEHTJIMKOJIb WM TIULEPUH: CTPOCHHE, (U3MUECKHE U
XUMUYECKUE CBOMCTBA (B3aMMOJEWCTBHE CO WICJIOYHBIMA METaJIaMU, KadeCTBEHHas
peakius Ha MHOroaToOMHble cnupThl). JlelicTBue Ha opraHu3M 4yenoBeka. [IpumeneHue
TJIMLEPUHA U STUIICHTJIMKOJISL.

@deHoJ: CTpOEHUE MOJIEKYJIbl, (U3MYECKUE U XHMMUYECKHE CBONCTBA. TOKCHUYHOCTH
¢denona. [lpumenenue denona.

Anpaerunpl U kemousvl. DopManbAETHA, alETaNbICTHI: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (pEAaKLUU OKHUCIECHHS U BOCCTAHOBJIEHHS, KAUECTBEHHBIE PEAKIIHH),
MOJIy4eHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeneNbHble KapOOHOBBIE KHCIOTh. MypaBbMHass M YKCYCHas
KHUCJIOTBI: CTPOCHUE, (PU3NYECKUE M XMMHYECKHE CBOMCTBa (CBOMCTBa, 00IIMe AJs Kiacca
KHUCJIOT, peakius dTepuuKanum), noiydyeHue u npumeHenne. CreapuHoBas U OJCHHOBas
KUCJIOTBl KaK MPEJCTaBUTENM BBICHIMX KAapOOHOBBIX KHCJIOT. MblIa Kak COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxnble >QUpbl KaK MTPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [MAPOJIN3 CIOXKHBIX
a¢upos. Kupsl. ['maponus xupos. [Ipumenenue xupos. bronorudeckas posb KUPOB.

VYrneBoabl: cOCTaB, KiIacCHU(pHUKAlUs YIJIEBOAOB (MOHO-, OU- U TMOJHCAXapuibl).
['mroko3a — mpocTeinii MOHOCaxapul: OCOOCHHOCTU CTPOCHHSI MOJIEKYJIbI, (U3HUUYECKUE U
XUMUYECKUEe CBOMCTBA (B3aumojeicTBue ¢ rujipokcugom meau(ll), okucnenre aMMuadHbIM
pactBopoM okcuaa cepedpa(l), BoccTaHOBIIEHHE, OPOYKEHHE TJIFOKO3bI), HAXOXKJECHHUE B
pUPOJE, MPUMEHEHHE, Onostornueckas posb. PotocunTe3. DpyKkTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman u wemmono3a Kak OpupoAHble mnoiaumepsl. CTpoeHue Kpaxmana |
U103, DU3MUECKe UM XMMHUYECKHE CBOWMCTBA Kpaxmana (THAPOJU3, KauecTBEHHas
peaKIus ¢ UOJ0M).

DOKCneprUMEHTAIbHBIE METObl M3YyYECHHs] BELIECTB M MX NPEBPALICHUM: NMPOBEICHUE,
HAOJIIOJICHUE M OINMCAaHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIHUPTOB, Kaue€CTBEHHBIC
peaKkuu OJIHOATOMHBIX CIHUPTOB (OKMcIeHHue 3TaHona okcuaoMm Menu(Il)), MHOroatoMHbIX
cnupToB (B3aumojencTBre rmiepuHa ¢ rugapokcuaom meau(ll)), anbaerunos (oxuciaeHue
aMMHa4HbBIM pacTBopoM okcupaa cepebpa(l) u ruapoxcumom memu(ll), B3ammonericTBue




Kpaxmajga C HOJOM), MPOBEACHHE MPAKTHYECKOW pabdOTHI: CBOWCTBA pPacTBOpa YKCYCHOMH
KHUCJIOTHI.

Pacuérurlie 3agaun.

Bbluncienuss mo ypaBHEHHIO XHMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WUJIM MPOAYKTa PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOTYKTOB PEAKIINH ).

A30TcoziepKalliie OpraHu4ecKue COeTUHEHUSI.

AMUHOKHCIIOTBI Kak aMdoTepHble OpraHudeckue coeAuHeHus. Duznueckue u
XMMHUYECKHUE CBOWCTBA aMUHOKUCIOT (HAa MpuUMepe MIMIMHA). buonorudeckoe 3HaueHue
aMHUHOKUCIIOT. IlenrTnabl.

benku kak mpupo/iHbIE BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas, BTopuyHas u
TPETUYHAsI CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBAa OEJIKOB: THUAPOJIN3, JCHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKH.

DKcnepruMeHTAIbHbIE METOJIbl U3YUYEHHUs BEIIECTB M UX MPEBpAILECHUN: HAOIIOAECHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OCJIKOB MPH HArpeBaHWU, IIBETHHIC
peakimu OeIKOB.

BricokoMoJIeKyIsIpHbIE COEIUHEHUS

OCHOBHbBIE TIOHSITUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIIEHb IMOJIUMEPU3AIUU, CPEAHAA MOJIEKyJIApHas Macca. OCHOBHBIE
METOJbl ~ CHUHTE3a  BBICOKOMOJICKYJISIDHBIX  COCIMHEHUHW  —  MOJUMepu3alus U
MOJIMKOH/ICHCAIUS.

DKCIEpUMEHTANIbHbBIE METOABl U3YUYEHUS BEIIECTB U UX MPEBPALICHUI: 03HAKOMJIEHUE
¢ o0pa3slaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanms MexXnpeIMeTHBIX CBS3EH MPU U3YUEHUU OpraHudeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCSL Yepe3 UCIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHN, TaK U
NOHATUN, SABJISIOIIMXCS CUCTEMHBIMU [JISl OTAEJIBHBIX IMPEIMETOB €CTECTBEHHO-HAyYHOTO
UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHE, HAYYHBIM (haKT, TUIIOTE3a, 3aKOH,
TEeOpHsi, aHajdu3, CHHTE3, KiIacCHUpUKANWs, TMEePUOIUYHOCTh, HAONIOACHUE, H3MEpPCHHE,
AKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: Marepus, SHEPrus, Macca, aroM, HJIEKTPOH, MOJIEKYJa, SHEPreTHUYECKUU
YpOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, PU3NUYECKUE BETUUUHbI
Y €IMHUILIBI UX U3MEPEHUSL.

buonorus: knetka, opranusM, 6uocdepa, 0OMEH BEIIECTB B OpraHu3me, (POTOCHHTES,
OMOJIOTHYECKH aKTHBHBIC BelecTBa (OCNKH, YIIIEBOAbI, )KUPBI, (PEPMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTAEMbI€, TOTUIMBO, PECYPCHI.

TexHoyOrusl: MNUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHATIBLHOIO MUTAHUS, MOIOIIUE
CPEACTBa, JICKAPCTBEHHbIE U KOCMETUYECKHUE IpenapaThl, MaTEpUaIbl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.



11 KUIIACC
OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUUECKHl 31eMeHT. AToM. Sapo aroma, H30TOMNBI. DJIEKTpPOHHAs 000JIOYKa.
DHepreTuyeckue YypoBHU, MOAYPOBHU. ATOMHbIE OpOUTanmu, s-, p-, d- DIEMEHTHI.
OcoOeHHOCTH pachpeeNiCHUs] AJIEKTPOHOB IO OPOUTAISIM B aTOMaX JJIEMEHTOB TEPBBIX
YEeTBIPEX MEPUOI0B. DICKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

ITepuonnyeckuit 3axkoH u Ilepuonnueckas cucrema xuMudeckux siemeHToB /J[. .
MenpeneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa W llepronnueckoil CHUCTEMBI XHMHYECKHUX
sanemenToB J[. 1. MeneneeBa ¢ COBpEMEHHOM TEOpHEl CTPOCHUSI ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOWMCTB XMMHUYECKUX JJIEMEHTOB U OOpa3yeMbIX MMM MPOCTBIX U CIOXKHBIX
BEILIECTB IO TPyNIlaM U MeprojiaM. 3HaYEHUE MEPUOUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKash CBS3b. BUIIBI XMMUYECKON CBsI3UM (KOBAJICHTHAs
HEMNoJIIpHas U MOJspHasi, HOHHAs, MeTauinyeckasi). MexaHu3mbl 00pa30BaHUsl KOBAJIEGHTHON
XUMUYECKON CBsi3u  (OOMEHHBIH W JIOHOPHO-aKIENTOPHBIN). BomopoaHas  CcBs3b.
BaneHnTHOCTh. DneKTpooTpuaTenbHOCTh. CTeneHb OKUCIeHusl. IOHbI: KATUOHBI U AaHHOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH THOCTOSIHCTBA
COCTaBa BeLIECTBA. THUIIBI KPUCTAJUNIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILLIECTB OT
THUIIA KPUCTAIUINYECKON PELIETKH.

[TonsiTe 0 mucnepcHbIX cucTeMax. VCTMHHBIE U KOJUIOMAHBIE pacTBOpPbL. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanus Heopranumueckux coeauHeHudl. HomeHknaTypa HeEOpraHUYECKUX
BEILLECTB. |'eHETUYECKasl CBA3b HEOPTAaHMYECKHUX BEIIECTB, MPUHAIEKAIINX K Pa3IuYHbIM
KJIaccam.

Xumunyeckas peakuus. Knaccupukanus XUMUYECKHMX peaklUidl B HEOPTaHUYECKOU U
OpPraHMYeCKON XUMHUU. 3aKOH COXPAHEHHUSI MacChl BEUIECTB, 3aKOH COXpaHEHUs U
NPEBPALECHUS SHEPTUHN TP XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3fNuyHbIX (pakTopoB. OOpaTUMBbIE peaKIUu.
Xumnueckoe paBHoBecHe. DakToOphl, BAUAIOIIAE HA COCTOSIHUE XMMHUYECKOTO PABHOBECHS.
ITpuanmn Jle [Hlarense.

Onektponutuyeckas nuccouuanus. CuibHble U ciadbie eKTponauTsl. Cpena BOAHBIX
PacTBOPOB BEILECTB: KUCHas, HEUTpaIbHasA, IEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCIepUMEHTAIbHBIE METO/bl U3YUYECHUS BEIIECTB U UX MPEBPALICHUI: JeMOHCTpaIus
tabnun «llepuonnueckas cuctema xumudeckux siaemeHToB JI. . MenzaeneeBay, usydeHue
MoOJieNiell KPUCTANIMYECKUX PEIIETOK, HAOMIOACHUE M ONUCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3oXKEHUE MEPOKCHAA BOJAOPOAA B MPUCYTCTBUHU KaTalau3aTopa,
ONPENEICHUE CpEIbl PACTBOPOB BEUIECTB C IOMOIIBIO YHUBEPCAJIBHOIO HWHIAMKATOPA,
peakiMy HOHHOTO OOMEHA), MPOBEJCHUE MPAKTUYECKON padboThl «BiusHME pasmTudHBIX
(haKTOPOB Ha CKOPOCTh XUMHUYECKON PEaAKITHI.

Pacuérturlie 3agaun.

Pacu€rbl 1m0 ypaBHEHHSIM XHMHUYECKHX DPEaKIUMi, B TOM YHCIE TEPMOXHMHYECKHUE
pacué€Thbl, pacu€Thl C KCIIOJIB30BAHUEM IOHITHUS «MACCOBAs OISl BEIIECTBAY.



Heopranuyeckasi xumus

Hewmeramner. [lomoxenne HemeraiuioB B llepuognueckor cucreMe XHUMHUYECKUX
anementoB J[. YI. MeHneneeBa U 0COOEHHOCTH CTpOEHUsSI aTOMOB. DU3MYECKUE CBOMCTBA
HEMETaUIOB. AJIIOTpONUs HEMETAIOB (Ha MpUMeEpe KHciopoaa, cepwl, (dochopa u
yriepona).

XUMHYECKUE CBOMCTBA BXKHEHIIMX HEMETAJUIOB (TajJOTeHOB, cephl, a3ota, docdopa,
yriiepoga M KpPEMHHUS]) U HUX COCIUHEHUH (OKCHUIOB, KHUCIOPOJCOAEPKAIINX KHUCIOT,
BOJOPOJIHBIX COSIUHEHUN).

[IpuMeHeHrE BaXKHENIIIMX HEMETAJIIIOB U UX COCTMHEHUM.

Mertamnsl. [lomoxenne metaiuioB B [lepuoanueckor CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MengeneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX O0O0JIOUEK aTOMOB METAJIIOB.
Obmue ¢usnueckne cpoiicTBa MeTauioB. CIlaBbl METAUIOB. DIEKTPOXUMUYECKUN Pl
HaIPsKEHU METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATpUM, Kaluid, KaJbIMi, MarHWi,
ATIOMUHUH, IUHK, XPOM, KEJI€30, MEb) U UX COCTUHEHUH.

O61ue cnocoObl Mody4eHust MeTauioB. [IpuMenenne MeTamioB B OBITY U TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl W3yYECHHUS BEIIECTB M HX MPEBPAIICHUN: H3yYEHUE
KOJUIeKIIMU «MeTasuibl M CIUIaBbl», 00pa3[0OB HEMETAIIOB, PEUICHUE YKCIEPUMEHTAIbHBIX
3ajlay, HAOJIOJIEHWE M ONUCAaHUE JIEMOHCTPAMOHHBIX M JAOOPATOPHBIX OIMBITOB
(B3auMoOeiCTBHE TUAPOKCUIA ATFOMUHHUS C PACTBOPaAMHU KUCIIOT U IIEI0YEH, KaueCTBEHHBIE
peaKIuy Ha KATUOHBI METAJIOB).

Pacuérurlie 3agaun.

Pacuértel Macchl BelecTBa win 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BELIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYaCTBYIOIIHNX B PEAKIIMU BEIIECTB, PacuéThl Macchl (00BEMA,
KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIUH, €CIU OJIHO U3 BELIECTB UMEET IPUMECH.

XuMHus ¥ KU3Hb

Ponsr xumum B 00ECHEYEHHM SKOJOTHYECKOM, SHEPreTUYeCKOW ¢ MHUIIEBON
0e301acHOCTH, Pa3BUTUU MeIUIMHBI. [IoHsATHE O HAay4yHBIX METOJaxX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUN.

IIpencraBienuss 00 OOIMIMX HAy4YHBIX MPUHLUMUNAX MPOMBIIUIEHHOTO TMOJYy4YeHUS
BAKHEHUIIINX BEIIECTB.

YenoBek B MHpPE BEUIECTB M MATEPUAJIOB: BAXKHEWINHME CTPOUTENIbHBIE MaTEpPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTE€pUAJIbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepHaibl sl dJIEKTPOHUKH,
HaHOMAaTEPHAIIbI, OPTAHNYECKUE ¥ MUHEPATbHBIE YI0OpEHUS.

XuMHS U 300pPOBbE YEIOBEKA: MPABUJIA UCIIOJb30BAHUA JIEKAPCTBEHHBIX MPENAapaToB,
npaBuia O€30MAaCHOrO HCIOJIb30BAaHUS MpEenaparoB OBITOBOW XUMUU B IOBCEIHEBHOU
KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpenMeTHbIX CBA3€H MPU M3YYEHUHU OO0 U HEOPraHUYECKON XUMUU
B 11 kjacce ocymlIecTBIsETCS 4epe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK M TMOHATUH, SBJISIOMIMXCS CHUCTEMHBIMH JUISl OTIEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmme ecTecCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (haKT, TUMOTE3a, 3aKOH, TEOPHS,
aHanW3, CHUHTE3, KiIacCUpUKaNms, TEPUOJUIHOCTh, HAOJIIOJCHUE, OKCIICPUMEHT,
MOJICTTUPOBAHUE, U3MEPECHUE, ABJICHUE.

®dusuKa: Matepusi, JHEPrus, Macca, aTom, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJla, JHEPreTUYECKUH YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE€ COCTOSIHHME BEIIeCTBa, (U3MUYECKUE BEIUYMHBI M CAUMHUIIBI HX H3MEpPEHUS,
CKOPOCTb.

buonorusi: kimerka, opraHusM, sKocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHEpaIbl, TOPHBIEC TOPOIBI, TOJIE3HBIE HCKOTIAEMbIE, TOTUTMBO, PECYPCHI.

TexHoyorusi:  XUMHYeCKas  MPOMBIIUIEHHOCTb,  METAJUTyprusi,  IPOU3BOJICTBO

CTPOUTCIIBHBIX MaTcpHrajoB, CEIbCKOXO03SMCTBEHHOC IMpOMn3BOJICTBO, IIUIIcBasd
IMPOMBIINIJICHHOCTD, (bapMaHCBTI/I‘K?CKa}I IMPOMBIINIJIICHHOCTDL, IMPOU3BOACTBO KOCMCTHYCCKHUX
IIpCIiapaToB, IMPpOU3BOACTBO KOHCTPYKIHOHHBIX MaTCpUAJIOB, QJICKTPOHHAA

MMPOMBINIJICHHOCTh, HAHOTCXHOJIOTUH.



[NTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA ITPOTPAMMBI 110 XMMHWHN HA
HBA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHUS O0YyYaroIIMMHCS
mporpaMMm  cpemHero oomero oOpa3oBaHUS  (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM).  HaydyHO-MeTOAMYecKO  OCHOBOM i pa3pabOTKH  TUIAHUPYEMBIX
pe3yJIbTaTOB OCBOCHHUS MPOrpaMM CpEAHEro oOmero oOpa3oBaHUs SBISIETCS CHUCTEMHO-
JesITeIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHUCTEMHO-AEATEILHOCTHBIM MOAXOAOM B CTPYKTYpE JMYHOCTHBIX
pe3yJIbTaTOB OCBOGHHUS MpEeAMeTa «XUMHUS» Ha YPOBHE CpeaHero oOmiero oOpa3oBaHWUs
BBIJICTICHBI CIICTYIOIINE COCTABIISIONINE:

OCO3HaHWE O0YYAIOIIMMHUCS POCCUHUCKON TPaKIAHCKOW UACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIPEICICHHUIO;

HaJIMYMe MOTHBALIUU K 00Y4YEHHUIO;

IIeJICHANTPABJIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUI TNYHOCTH HA OCHOBE KJTFOUEBBIX
IIECHHOCTEH ¥ UCTOPUYECKUX TPaaAULIUi 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CITIOCOOHOCTH O0YYaIOIINXCs PYKOBOJCTBOBATHCS B CBOEH JIEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, TMPUCYIIUMHU IIEJIOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3oBaHus;

HaJIMYUE TPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTAaBHTh LI U
CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHsS» TOCTUTAIOTCS B €IUHCTBE
yu4eOHOM ¥ BOCHUTATENBHOM JESITENbHOCTM B COOTBETCTBUM C TI'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH M HJACaaMU POCCHICKOTO
IPaXXTaHCKOTO OOINECTBA, MPUHATHIMH B OOIIECTBE HOPMAMH W TpaBUJIAMH ITOBEICHUS,
CIOCOOCTBYIONTUMH  TPOIIECCaM  CaMOIIO3HAHHUsS, CAMOPAa3BUTHUS H  HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00YYaIOITIXCS.

JIMYHOCTHBIE ~ PE3yJIbTaThl OCBOGHHUSI  TpeaMeTa «XUMUSD» OTPaXKaroT
c(hOPMHUPOBAHHOCTH OMBITA TIO3HABATEILHON U MPAKTHYECKON NEATEILHOCTH 00Yy4YaronuXcs
0 pean3aluy MPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUS:

OCO3HaHUsI OOYyYAIOIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX TMpaB H 0OA3aHHOCTEM,
YBa)KCHMSI K 3aKOHY U TIPABOIOPAIKY;

NPEJCTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKJINYHOCTHBIX OTHOIICHWN B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESTENIbHOCTH NPU CO3JAaHUU Y4YEOHBIX
INPOEKTOB, PEUICHHH Y4Ye€OHBIX M II03HABATEIbHBIX 3a/1a4, BBIIIOJIHEHUU XHUMHUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh M TPUHHAMATh MOTHBBI, HAMEPEHUs, JIOTHUKY W apryMEHTBI
APYTUX TPY aHAIIM3€ Pa3IMYHbIX BUOB YIEOHOU e TEIHHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:



LIEHHOCTHOIO OTHOUIEHUS K MCTOPUYECKOMY M HAYYHOMY HACIIEUIO OTE€YECTBEHHOMN
XUMUW;

yBa)XEHUS K IMPOIIECCY TBOPYECTBA B 00JACTU TEOPUH U MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO AOCTUXKEHHUS HAYKH €CTh PE3yJIbTaT JUIMTEIIbHbIX HAOII0ICHUN,
KPOTOTIUBBIX KCIEPUMEHTAJIbHBIX MIOMCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;

MHTEpECAa M MO3HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHUHM U TOCIEAYIOUIEM aHaJIU3e
uH(GOpPMaLIUU O MEPEIOBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEJCHUS;

CHOCOOHOCTH OLEHUBATh CHUTYallMH, CBS3aHHbIE C XHMHYECKUMH SBICHUSMH, H
IIPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUE U TOCTYNKH CBOMX TOBApHUILEH C MO3UIUHN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCJEICTBUM 3TUX MTOCTYIIKOB;

4) dopMupoBaHMS KYJbTYPHI 310POBbSI:

MOHMMAHUA 1LIEHHOCTEHW 370pOBOro M 0Oe30macHoro olpasza >KM3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U ICUXUYECKOMY 370POBBIO;

COOJII0/IEHUs MpPaBUl O€30MaCHOTO OOpaleHusl ¢ BEIIeCTBAMU B OBITY, TOBCEAHEBHOM
KU3HU U B TPYJIOBOM JESTEIBHOCTH;

NOHMMAHUA IEHHOCTU MPaBUJI WHIAMBUAYAIbHOTO M KOJUIGKTMBHOTO O€30I11acHOTO
MOBEJEHUS B CUTYyaIUAX, YITPOXKAIOLIUX 30POBBIO U XKU3HH JIFOJIEH;

OCO3HaHMS MOCJIECTBUM U HEMPUSITHUS BPEAHBIX MPUBBIUEK (YIOTpEeOJIEHUS aJKOroJs,
HApKOTUKOB, KypEeHHS);

S) Tpy10BOro BOCIMTAHUS:

KOMMYHHKAaTUBHOW KOMIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATENBCKON JIE€ATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE YYacTHE B pEUICHUU MNPAKTUYECKUX 3a/ad COLMAIbHON
HaIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYECHHIO Mpodeccuil pa3IuyHOro poja, B TOM 4YHCIe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHUM 110 XUMUHU;

YBaXEHUS K TPYAY, JIIOASIM TpyJAa U pe3yiabTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAEKTOPUU OOpa3oBaHUs,
Oynymeid mnpodeccun © peanu3aludd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHH, UHTEPECOB U TIOTPEOHOCTEH 00IIIeCTBa;

6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:

HKOJOTMYECKH  LEJIECOO0pPa3HOTO  OTHOUIEHUS K MpUpPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJie;

NOHMMAaHUA  TJOOAJbHOrO  XapakTepa  HKOJOTMYECKHUX  MpoOieM,  BIMSIHHS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COMATBHON CpEebL;

OCO3HaHUsI HEOOXOIMMOCTH HCIOIb30BAaHUS JOCTH)KCHUM XUMHUU JUIS  PEHICHUS
BOIIPOCOB PAIIMOHAILHOTO MTPUPOIONOIB30BAHMS;



AKTUBHOI'O HENIPUATHUS NEUCTBUM, IPUHOCAIINX BPEI OKPYKAIOIIEH NPUPOJHOM Cpene,
YMEHUS IIPOTHO3UPOBATh HEeOIaronpusITHbIE DKOJIOTHYECKHUE IIOCJIEICTBUSA
IPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPALLATh UX;

HaJIM4Ms Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, YKOJOTUYECKON KYJBTYpBI, OIBITA
NEATENBHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH, YMEHHsI PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMAJIbHOW TPAKTUKE, CIIOCOOHOCTH M YMEHHUS
aKTUBHO MPOTUBOCTOSITH UJICOJIOTUU XeMO(poOUu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPaKTUKU;

NOHMMAaHUA CleUM(UKH XUMUU KaK HayKd, OCO3HaHMA €€ poiu B (HOpMHpPOBAHHUH
palMoOHaJIbHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO MpEACTaBlIeHUs 00
OKPYXAIoIlEM MHpE Kak O E€AUHCTBE IPUPOABI M YEIOBEKA, B IO3HAHUM NPHUPOIHBIX
3aKOHOMEPHOCTEN U PelIeHUH NpoOIeM COXPaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOexKAEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH JUIsI COBPEMEHHOM LMBHIM3ALMU: B €€
T'YMaHUCTHYECKON HAMPaBJICHHOCTH U BaXKHOM POJIM B CO3/1aHUM HOBOM 0a3bl MaTepUaIbHOU
KyJITYpbl, PEIICHUU TJI00albHBIX IPOOJIEM YCTOMYMBOIO pPa3BUTUS YEJIOBEUECTBA —
CBIPBEBOM, JHEPreTUYECKOM, NUIIEBOM M HKOJOTMYECKOM O€30MMaCHOCTH, B pa3BUTHUU
MEIULIMHBI, 00ECIIEYEHUH YCIOBUM YCIEIHOrO TpyAa U 3KOJOTHYeCKU KOM(DOPTHOM KU3HU
Ka)kJ0T0 4jeHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTH: TNOHMMAHHs CYIIHOCTH METOAOB ITO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCIOJB30BaTh IOJIy4aeMbl€ 3HAHUS
JUIA aHan3a M OOBSCHEHUS SIBICHUN OKPYXKAIOLIEro MHpa U INPOUCXOAAIUMX B HEM
M3MEHEHUHN, YMEHHS JenaTh OOOCHOBAaHHBIE 3aKJIOUEHHUS Ha OCHOBE HAyudHbIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIbI0 OJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA Ui PELICHUS
po0JIeM B PEATIbHBIX )KU3HEHHBIX CUTYALNX;

MHTEpPECa K TIO3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMpPEpbIBHOMY 00pa30oBaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM 01O XHMHH B COOTBETCTBUHU C >KM3HEHHBIMHU
MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3lIMuHBIX cdepax mnpodheccuoHaIbHON
NEATEINBHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHBIE Pe3yJIbTaThl OCBOCHHS Y4EOHOrO TpeaMeTa «XHUMHs» Ha YpPOBHE
CpeaHero o0Iero 00pa3oBaHus BKIHOYAIOT:

3HaUYUMBbIE JIs1 (POPMHUPOBAHUS MUPOBO33PEHUS OOYUAIOIINXCS MEKIUCITUTIIMHAPHBIS
(MexxmpenMeTHbIe) 00IeHayYHbIE MOHATHS, OTPAKAIONIUE IETOCTHOCTh HAYYHON KapTHHBI
MHUpa B CIICHU(PUKY METOJIOB MTO3HAHUS, UCIIOIb3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepus,
BEIIICCTBO, JHEPIHs, SBJIICHHE, IMPOIECC, CUCTEMa, HAy4YHBIH (aKT, NPHHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, UCCIEAOBaHNE, HAOTIOIeHNEe, N3MEPEHNE, DKCIIEPUMEHT U

IpyTHe);



YHHUBEpCajdbHble  y4ueOHblE  JAeWCTBUsA  (ITO3HABATENbHBIE, KOMMYHUKATHUBHBIE,
peryiaTuBHbIe), obecrneunBamue (GopmMupoBaHue (YHKIUMOHATBHOM TPAMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIUU 00YyYaIolnXCs;

CHOCOOHOCTh ~ OOYYalOIIMXCA  HMCIOJb30BaTh OCBOCHHBIE  MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHUE 3HAHMSI U YHUBEpCAIbHbIC yuyeOHBbIE NEHCTBUS B IO3HABATEIbHOW U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeamMeTHble pe3yNbTaThl OTPaXalOT OBJAJCHHE YHHUBEPCAIbHBIMU Y4EOHBIMU
N03HABATENbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICUCTBUSMU.

OBiaieHue YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbLHBIMH J1eHCTBUSIMMU:

1) 6a30Bble JOrHYecKHe JeHCTBUSA:

CaMOCTOSITENIbHO (POPMYIUPOBATh W AKTyaJIM3MpPOBaTh MNPOOJIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpeNeNsaTh LENu NEeATebHOCTH, 3a/laBasl MapaMeTpbl U KPUTEPUU UX JTOCTHXKEHHS,
COOTHOCHUTH PE3yJbTaThl IE€ITEIHOCTH C MOCTABJICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh NP OCBOCHHMM 3HAHUU MPUEMBI JIOTHUECKOTO MBILIEHUS — BBIIEIATH
XapaKTEpHbIE MPU3HAKK IMOHATUM W YCTAaHABIMBAaTh MX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATUSA JJIs1 OOBSICHEHUS OT/ACIIbHBIX (PAKTOB U SIBJICHU;

BbIOMpATh OCHOBAaHUS M KPUTEPUM ISl KiacCU(UKAIMU BEIIECTB M XHUMHYECKUX
peaKuuii;

YCTaHaBIMBATh IPUUMHHO-CIEACTBEHHBIE CBSI3U MEKY U3y4Ya€MbIMU SIBJICHUSIMH;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, IEIyKTUBHBIC, IO aHAJIOTUM),
BBISIBJISITh ~ 3aKOHOMEPHOCTM M NIPOTUBOPEYMs] B  PACCMATPUBAEMbBIX  SIBIICHUSX,
(GbOopMyIMPOBATh BHIBOJIbI U 3aKITIOUEHUS;

IPUMEHATh B MPOLECCE IIO3HAHMS, MCIHOJIb3yeMble B XHUMHH CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPa30BHIBATH MOJICIbHBIE MPEJCTABICHUS — XUMHUYECKHI 3HAK
(cuMBOJI) 3JeMEHTa, XUMUYecKas (QopMmyJia, YpaBHEHHE XHMHUECKOH peakluud — MpU
pelieH y4eOHbIX TMO3HABAaTEIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbBIC
MOJIEJIbHBIE TIPE/ICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO NTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUH;

dbopmynupoBaTh 1EJIM M 337a4d KMCCIICOBAHUSA, HCIIOJb30BAaTh IIOCTABJICHHBIE H
CaMOCTOSTENIbHO C(QOPMYJIMPOBAHHBIE BOIPOCHl B KAadyeCTBE HHCTPYMEHTa IO3HAHUS U
OCHOBBI 1711 ()OPMUPOBAHMSI TUINOTE3bl MO TMPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXIECHHM;

BJa/IeTh HABbIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TPOBEJIECHUS YUYECHUUYECKUX
HKCIIEPUMEHTOB,  COBEpIIEHCTBOBATh yMEHHUs  HaOMOIaTh 3a XOAOM  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €r0 pe3yibTar, (OpMyIUpPOBaTh 0OOOIIEHUS U BBIBOJBI
OTHOCHUTENIFHO JOCTOBEPHOCTH PE3yJbTaTOB HCCIIECIOBAaHUS, COCTaBIATH OOOCHOBAaHHBIN
OTY€T 0 MpoAeTaHHON padoTe;

npuoOpeTaTh OMBIT YYEHHUYECKOM HCCIeNOBATENbCKOW M MPOEKTHOW NESITEebHOCTH,
IPOSBIISITH CIIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOMCKY METOIOB pEelIeHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METOA0B ITO3HAHMUS.



3) padora ¢ nngopmanueii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HCTOYHHKAX HHpOpManuu (HAyYHO-TIOMYJISIpHAS
JaUTEepaTypa XHUMHYECKOTO COJEp)KaHUs, CIpaBOYHbIe Mocobus, pecypchl MHTepHera),
aHaNU3UPOBaTh HMHGOPMAIMIO PA3IMYHBIX BHUIOB U (OPM MpPEICTABICHUS, KPUTHUYECKH
OLIEHUBATh €€ JTOCTOBEPHOCTb U HEIIPOTUBOPEUYNBOCTD;

dbopMyIMpoBaTh 3alpoChl U MPUMEHATh pa3iINYHbIe METOJBl IMPU TOUCKE U OTOOpE
uH(pOopMalni, HEOOXOAUMOM /JIsl BBIMOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUTIA;

npruoOpeTaTh OMBIT UCTOIB30BAHUS MHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA
1 pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMy TMpeAcTaBieHUs HHpopManuu
(cxembl, rpaduKH, JUarpaMmbl, TaOJUIIBI, PUCYHKHU U JIPYTHE);

HCIIOJIb30BaTh HAYYHBIH S3bIK B KayecTBE CpPEJICTBAa IMpU padboTe ¢ XUMHUYECKOM
HHpOpMaLMell: TPUMEHITh MEXNpeAMETHbIe ((PU3nveckue W MaTeMaTH4eCKue) 3HaKu |
CHUMBOJIBI, (popMyJibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBiajeHHe YHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMH A€l CTBUAMM:

3a7jaBaTh BOINPOCHI IO CYIIECTBY OOCYXJaeMoil TeMbl B XOJ€ Juajora W/Win
JIMCKYCCHH, BBICKA3bIBaTh WICH, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS ITPEIOKEHHOM 3a/1auu;

BBICTYNATh C TIPE3eHTalUEN Pe3yIbTaTOB MO3HABATEIBHOM IEATEIbHOCTH, MOTYYSHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMU NIPU BBIMOJHEHUH XUMHYECKOTO
AKCIEPUMEHTA, MPAKTHUYECKOW pPabOThl MO HMCCIEIOBAHHIO CBOMCTB M3y4yaeMbIX BEIIECTB,
peanu3any yueOHOro mpoeKkTa U (GOpMyIHPOBATH BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
UCCIIEIOBAHUM MyTEM COTJIACOBAHMS ITO3ULIUHN B X0€ 00CYXK/I€HUs 1 OOMEHAa MHEHUSMHU.

OBi1ajeHHe YHHBEPCAJIbHBIMHU PEryJsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO JACSTENbHOCTD,
orpenenss e€ eI U 3a/1a4i, KOHTPOJIUPOBATh U 10 Mepe He0OXOAMMOCTH KOPPEKTUPOBATh
HpeasiaraéMblii  aIrOPUTM ACWCTBUN TNPHU BBHIOJHEHUH Y4YEOHBIX M HCCIEIOBATEIbCKUX
3aja4, BIOMpaTh Hanbosee 3PPEKTUBHBIN c1Ooco0 UX PEelIeHUs C YYETOM MOTYYSHHS] HOBBIX
3HAHUU O BEIIECTBAX U XMMHUYECKUX PEaAKIINIX;

OCYILIECTBIIAITh CAMOKOHTPOJb CBOCH JEATENbHOCTH HAa OCHOBE CaMOaHaju3a W
CaMOOILICHKH.

IHPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC
[IpeameTHbIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHs» OTPAKaroT:
C()OPMUPOBAHHOCTb MPEACTABICHUNH O XHUMHUYECKOM COCTaBJISIOUIEN €CTECTBEHHO-
HAayYyHOM KapTUHBI MUpa, POJU XUMUU B MO3HAHWM SIBJICHUN NPUPOJBI, B (POPMHUPOBAHUU
MBIIUICHUS] U KyJbTYPbl JTUYHOCTH, €€ (QYyHKIHMOHATBHOW TPaMOTHOCTH, HEOOXOAUMOM Iis
pelleHrs] MPAaKTUYECKUX 3a/ad U JKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEAE;



BJIQJICHHE CUCTEMOM XUMHUYECKUX 3HAHWI, KOTOpas BKJIIOYAET: OCHOBOIOJAraroiue
MOHATHUS (XMMUYECKUW DSJIEMEHT, aToM, »JJEKTpOHHas 000JI0YKa arToMma, MOJIeKyJa,
BaJICHTHOCTb, 3JEKTPOOTPHUIATENIBHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyia
(pa3BépHyTass U COKpalléHHas), MOJb, MOJISIpHAs Macca, MOJIIPHBIA O0O0BEM, YIIIEPOHBIN
CKeNeT, (pyHKUMOHANbHAS TpyMna, paguKkai, U30MEpHsi, U30MEpPbl, TOMOJIOTHUYECKUI pA/I,
TOMOJIOTH, YIJIEBOJAOPOAbI, KUCIOPOA U a30TCOJEPKAIIUE COCAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJEKYISIPHBIE COEAWMHEHHUS); TECOPUM U 3aKOHBI (Teopus
CTpoeHus opraHudeckux BemecTB A. M. BytnepoBa, 3aKOH COXpaHEHHUsI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUIN SI3BIK XMMHUHU; MUPOBO33PEHUECKUE 3HAHUS, JEXKAIIUEe B
OCHOBE TTOHUMAaHUS MPUYUHHOCTH U CHCTEMHOCTH XMMHUYECKHUX SBJICHUHN, (PAKTOIOTHIECKUE
CBEJICHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYEHUH W OE30TaCHOM HCIOJIb30BAaHUU BAKHEUIIINX
OpraHUYECKUX BELIECTB B OBITY U MPAKTHUYECKOMN JEATEIbHOCTH YEIOBEKA;

cOPMUPOBAHHOCTh ~ YMEHHMI  BBIABIATH  XapaKTEpHbIEe  MPU3HAKK  TOHSTHUH,
YCTaHABIIMBATh WX B3aWMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUSA MPU ONMHUCAHUU
COCTaBa, CTPOEHHUS U IPEBPAIICHUNA OPraHUYECKUX COCIUHEHNM;

c(hOpPMHUPOBAHHOCTh YMEHUH UCIIOIH30BATh XUMHYECKYIO CUMBOJIMKY ISl COCTABJICHHUSI
MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOM) (opmMysl oOpraHUYecKUx
BEIIECTB M YPABHEHHM XHMMHUYECKHX PpEaKUUW, W3rOTABIMBATh MOJEIU MOJEKYJI
OpPraHUYECKUX BEIIECTB I WUIIOCTPALMM HMX XHUMHYECKOIO U MPOCTPAHCTBEHHOTO
CTPOCHHUSI;

chOPMHUPOBAHHOCTh ~ YMEHHA  yCTAaHABIMBATh  TMPUHAUICKHOCTh  H3YYCHHBIX
OpraHUYEeCKUX BEIIECTB MO MX COCTABYy M CTPOEHHUIO K OMNpEeACIEHHOMY KJaccy/rpymnie
COEIMHEHUI (YrieBo10popl, KHUCJIOPOJL u a30TCOAEPIKAILINE COEIMHEHUS,
BBICOKOMOJIEKYJIIDHbIE ~ COEJMHEHHUs), JaBaTb WM Ha3BaHHUS [0 CHUCTEMATHYECKOU
HomeHkinatype (IUPAC), a Takke NOpHUBOAWTH TPUBUAJIBHBIE HAa3BAHUS OTIEIbHBIX
OpPTraHUYECKUX BEHIECTB (ITHIJICH, MPOTMIICH, alleTUJICH, YTHICHIJINKOb, TIUIEPUH, (EeHOI,
dbopmaniblierus, aleTanbIeruji, MypaBbHMHAas KHUCJIOTA, YKCYyCHas KHUCIOTa, OJEMHOBAas
KHCIIOTa, CTeapUHOBAs KUCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmal, LeJuT0103a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OTPENEATh BUABl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEMHEHUSIX (OAMHAPHBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHUS NMPUMEHATh MOJOKEHHUSI TEOPUU CTPOCHHSI OPraHUYECKUX
BeuiecTB A. M. byTtiepoBa 1151 00bsCHEHUs 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MACCHI BEIECTB;

c(hOpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpOeHWE, (u3nyeckue wu
XUMUYECKUE CBOMCTBA THUIHYHBIX MPEACTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BellleCTB (MEeTaH, TaH, 3TUJICH, MPOIUJIEH, aleTwieH, Oyraauen-1,3, metunoyraaues-1,3,
O€H30J1, METaHOJI, TAHOJI, ATUJICHTJIUKOJb, TJIMIIEPUH, PEHOJI, alleTaabIeT U], MypaBbUHAS U
YKCYCHasi KHUCIIOTBI, TJIFOKO3a, KpaXmall, IeJUII0J03a, AaMHUHOYKCYCHas KHCJOTa),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSA3b MEXIY HHUMH YPAaBHEHUSIMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BAThb HCTOYHUKH YTJIIEBOJOPOIHOTO ChIPbS
(HedTh, MPUPOJHBIN ra3, yroiyib), CHOCOOBl UX MEPEPAOOTKUA U MPAKTHUECKOE MPUMEHEHHUE
MPOAYKTOB MEPepadOTKH;



c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUUCICHUS MO XWMHYECKUM YPaBHECHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WJIA MPOAYKTA PEAKINH 0 U3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN);

c(OPMUPOBAHHOCTh YMEHUW BIAJE€Th CUCTEMOM 3HAHMM OO0 OCHOBHBIX METOJIAX
HAay4YHOIO TO3HAHMS, HCHOJIb3YEMBbIX B XHMHHM NPHU HU3YYCHUU BEIIECTB U XUMHUYECKUX
ABJICHUM (HAOMIO/IEHWEe, W3MEPEHHE, OSKCIEPUMEHT, MOJICTUPOBAHNE), HCIOIh30BaATh
CUCTEMHBIC XUMHYECKUE 3HAHUSA Uil NPUHATHS PENIEHUM B KOHKPETHBIX JKMU3HEHHBIX
CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUH COOJI0OATh MpaBUia MOJIb30BAHUS XUMUYECKON MOCY0M
U 7abopaTopHbIM O00OpYZOBaHMEM, a TaKXKe IpaBHiia OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKIIUSIMH TIO BBITIOJIHCHHIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMCHHU TJIAHUPOBATh W BBITIOJHATH XUMHYECKUN JKCIEPUMEHT
(mpeBpallleHus OpPraHUYEeCKUX BEIECTB MPU HAarpeBaHUU, MOJTYUYEHUE STUIIEHA U U3y4YEHUE
€ro CBOWMCTB, KaUECTBEHHbIE PEAKIIMM OPraHUYECKUX BEILECTB, JIEHATYypalUs OENKOB IMpHU
HarpeBaHWM, I[IBETHBIC pEaKIMu OEIKOB) B COOTBETCTBHUM C TPABWIAMH TEXHHUKHU
0e30MmacHOCTH TMpH OOpalllEeHUH C BeIIeCTBaMU U J1a0OpaTOPHBIM OOOPYJOBaHHEM,
NPENCTaBIATh PE3yJIbTaThl XMMHYECKOTO JKCIEPUMEHTa B (OpMe 3alucu ypaBHEHUUH
COOTBETCTBYIOIIUX Peakuuid U (GOpMyIUPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKU aHAIU3UPOBATh XUMHUUYECKYI0 UH(POPMALIHIO,
MOJIy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpeAcTBa MaccoBoil wHbopmanmu, MHTEpHET U
JPYTHX);

c(OpPMHUPOBAHHOCTh YMEHUHN COOJI0/aTh MpaBUjia IKOJOTHYECKH IEIecO00pa3HOro
NOBEACHUS B OBITY U TPYIOBOU ACSATEIBHOCTU B LIENSAX COXPAHEHHSI CBOErO 3J0POBbSI U
OKPYKAIOLIEW NPUPOJHOM Cpenbl, OCO3HaBaTb ONACHOCTH BO3JECUCTBHAS Ha JKUBBIE
OPTraHu3Mbl OIPEICIEHHBIX OPraHUYECKUX BEUIECTB, NMOHMMAas cMbIcha nokaszarens [1/K,
MOSICHATh Ha MpUMEpax CHocOObl YMEHBIICHUS W MPEJOTBpPALEHUS HUX BPEAHOTO
BO3JICVICTBUS HA OPraHU3M YEJIOBEKA;

JUTsl 00YYAIOIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3[I0POBbSI: YMEHUE TPUMEHSTh
3HAHWS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XMMUYCCKUX SIBJICHUM;

JUTSL CHENBIX W CHA0OBHAAIINX OOYYaIOIMUXCSA: YMEHHE HCIOIb30BaTh pelbe(HO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaitns niis 3anucu xuMudeckux hopmyi.

11 KIIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeOopraHUYecKas XUMUSD)
OTpaXkaroT:

C()OPMUPOBAHHOCTh NPEJACTABICHUNA: O XUMHUYECKOW COCTABIISIIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa, POJU XMMHUU B MO3HAHHUM SBJICHUN MPUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUS] U KyJIbTYPbl JTUYHOCTH, €€ (QYHKIHMOHAIBLHOW TPaMOTHOCTH, HEOOXOAUMOM Iis
pelIeHUs] MPAKTUYECKUX 3aJa4 U 3KOJOTMYEeCKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO Y IPUPOAHOU CPEAE;

BJIAJICHUE CUCTEMOW XUMHUYECKHX 3HAHMM, KOTOPAs BKJIIOYAET: OCHOBOIOJATAIOIINE
MNOHATHS (XUMUYECKHUI AJIEMEHT, aTOM, HU30TOI, S-, p-, d- AIEKTPOHHbIE OPOUTAIN aTOMOB,
MOH, MOJIEKYJIA, MOJIb, MOJISIPHBIA OOBEM, BaJIEHTHOCTb, 3JEKTPOOTPHULATEIBHOCTD, CTENEHb



OKHCIICHHS, XUMUYECKasi CBs3b (KOBAJEHTHAs, HWOHHAs, METa/IMuecKas, BOJAOpPOAHAas),
KPUCTAJUIMYECKass pEIIETKA, THUIIBI XWMHUYECKUX PEAKUUi, pacTBOP, JJIEKTPOIIHUTHI,
HEDJICKTPOJIUTHI,  AJIEKTPOJUTUYECKAs JAUCCOLMAIMs, OKHUCIUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKOM peaKIuu, XUMHYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJICKTPOJIUTHYECKOU Aucconuanuu, nepuoaunueckun 3akoH JlI. M. MenpgeneeBa, 3akoH
COXPaHEHHMSI MaCChl BEILIECTB, 3aKOH COXPAHEHUs Y MPEBPALLICHUS SHEPTUU ITPU XUMUYECKUX
peakIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS,
JIeKAIllMe B OCHOBE MOHUMAHUA MPUYUHHOCTH M CHUCTEMHOCTH XMMHUUYECKHUX SIBIICHUU,
(aKTOJIOTHYECKHE CBEJEHUSI O CBOMCTBaX, COCTaBe, IIOJIYyYeHHMHM H 0e30MacHOM
WCIIOJIb30BAaHUM BAKHEUIMX HEOPTraHMYECKUX BEIIECTB B OBITY W IPAKTUYECKOU
JIEATEIIbHOCTH YEJI0OBEKA;

ChOPMHUPOBAHHOCTh  YMEHHU  BBIABIATH  XapaKTEPHBbIC TPHU3HAKH  TOHSTHUH,
yCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS MPU OMUCAHUU
HEOPraHUYECKHUX BEUIECTB U UX MPEBPAIICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUH UCIIOIH30BATh XUMHYECKYIO CUMBOJIMKY ISl COCTABJICHHUSI
(dbopMy BEIIECTB M yPaBHEHUN XUMHUYECKUX PEAKIUA, CHCTEMATHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHaibHbIE Ha3BaHUs OTHAEJIbHBIX HEOPraHWYECKHX BEIIECTB (yrapHbIi ras,
YTJIEKUCIIBIM Ta3, aMMHaK, TaléHas u3BeCTh, HEram€Has U3BECTb, IUThEBAS COJA, UPUT U
Ipyrue);

c(OPMHUPOBAHHOCTh YMEHHH OMNPEACNIATh BAJICHTHOCTh M CTENEHb OKHCIICHHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHSX PA3JIMYHOTO COCTABA, BHUJ XUMHUYECKOW CBS3U
(KkoBaJIeHTHasi,  HWOHHAs, METAJUIMYecKas, BOJOpPOJHAsA) B  COCIAUHEHUSAX,  THI
KPUCTANTMYECKOM PEIIETKH KOHKPETHOI'O BellecTBa (aTOMHAas, MOJEKYJspHas, HOHHas,
MeTaJJInYeCcKas), XapaKTep Cpeibl B BOJIHBIX pACTBOPAX HEOPraHUYECKUX COCTUHECHUM;

cOPMHUPOBAHHOCTh YMEHUW YCTAHABIWBATh NPHUHAJICKHOCTh HEOPTaHUYECKUX
BEII[ECTB TI0 UX COCTABY K ONPEACIEHHOMY KJIACCY/TPYIIE COCTUHEHUN (MPOCTHIC BEIIECTBA
— METaJIJIbI 1 HEMETAJUIbl, OKCH/Ibl, OCHOBAHUSI, KUCIIOThI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHUW pacKpblBaTh CMBICT Tepuoandeckoro 3akona J[. U.
MenneneeBa u JAEMOHCTPUPOBATh €r0 CHUCTEMATHU3HPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUU XapaKTepHU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JeMEeHTOB 1—4 mepuonoB llepuoanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
H. W. MeHnneneeBa, HUCMHONB3Ys TMOHIATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIHY,
«QHEPTETUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKUX
AJIEMEHTOB M HX COEAMHEHHWW 10 IepuoaaM u rpynmnaMm llepuonnueckom cucTeMsl
XUMHUYECKUX dJIeMeHTOB [[. 1. MeHnaeneena;

chOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOIME XUMHUYECKHE
CBOMCTBA HEOPTraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOIATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXAY HEOPraHMYECKHMMHU BEUIECTBAMH C IIOMOIIBIO YpPAaBHEHUU
COOTBETCTBYIOLIMX XUMHYECKUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUS KIACCU(PHUITUPOBATH XMMUYECKUE PEAKIIUU IO Pa3IMUHBIM
npu3HaKaMm (YKCIy M COCTaBy pEarupyrolluX BEIIECTB, TEIIOBOMY 3G (deKTy peakiuu,



W3MEHEHUIO CTEMEHEW OKWCIEHUS DJIEMEHTOB, OOpPaTUMOCTH PEAKIHUH, YYaCTHIO
KaTajau3aropa);

c(hOpPMUPOBAHHOCTh YMEHHUH COCTaBIATh YPABHEHHUS PEAKIUNA Pa3JIMYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHBIE YpaBHEHHUS PEAKIUi MOHHOrO OOMEHA, YUYMUTHIBAs YCJIOBHS, MPHU
KOTOPBIX OTH pEaKUU UAYT A0 KOHIIA;

c(hOpMUPOBAaHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIA0NINE KAaUeCTBEHHbIH COCTaB
Pa3IMYHBIX HEOPTAaHMYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BELIECTB;

chOpMUPOBAaHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeCTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca 3TUX PeaKIIHii;

chOpMUPOBAaHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH pEaKIuu OT
pa3nuYHbIX (PAKTOPOB; XapaKTep CMEHICHHS XHWMHUYECKOTO pPAaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aencteus (mpuniun Jle [latense);

chOpMUPOBAaHHOCTh YMEHUM XapaKTepU30BATh XMMHUYECKUE IMPOLIECCHI, JIeXkKAIIHe B OCHOBE
MPOMBIIIIEHHOTO TOJIYYCHHSI CEPHOM KHUCIOTBHI, aMMHaka, a Takke Cc()OpMUPOBAHHOCTh
npeacTaBieHul 00 OOLMX Hay4HbIX MPUHLMIAX M SKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
MPOU3BOJCTBA;

chOpMUPOBAaHHOCTh YMEHHUI MPOBOJIUTH BHIYMCICHUS C UCTIOJIB30BAHUEM MOHATHUS «MacCOBas
JI0JIs BELIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUIN ra3oB MPH XUMUYECKHX PEaAKIUsAX, MACCHI
BEILlECTBA WU 00BbEMA T'a30B 10 U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE UM O0BEMY OJHOTO U3
YUYaCTBYIOIIMX B PEAKLMU BELIECTB, TEIJIOBOrO 3(pdeKkra peakiy Ha OCHOBE 3aKOHOB COXpPaHEHUs
MAaCChI BEUIECTB, IPEBPAILLCHUS U COXPAHEHHS YHEPTUU;

chOpMUPOBAaHHOCTh YMEHHMI COONIOAATh MpaBuia MOJb30BAHUS XMMHUYECKOW MOCYIOW U
1a0opaTOpHBIM 00OpPYAOBaHUEM, a TAKXKE MpaBuia OOpalleHHUs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLMSIMHU 110 BBITIOJHEHUIO Ja00PaTOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh yMEHHWHA IUIAHUPOBATH M BBIMIOJHATH XHUMHYECKHH OAKCIIEPUMEHT
(pasnokeHue MmepoKcuaa BOJOPOJAa B MPUCYTCTBUM KaTalld3aTopa, OMpe/ielieHue Cpeibl pacTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOTO MHIUKATOPA, BIMSHUE PAa3IUYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKOW peaklMM, peakllMi HOHHOTO 0OMeHa, KayeCTBEHHbIE peaKlK Ha cylbdar-, kapOoHaT-
U XJOPUII-aHWUOHBI, HAa KAaTHOH AMMOHHS, PEIICHUE OHKCIEPUMEHTAJIBHBIX 33Ja4 [0 TeMaM
«Mertamie» u «Hemeramnsl») B COOTBETCTBMM C MpaBUJIAMU TEXHUKU O€30MACHOCTH MpHU
oOpallleHn C BEIIeCTBAMH U JIADOPATOPHBIM O0OPYIOBAaHUEM, TIPEIACTABISITH PE3YIbTATHI
XUMHYECKOTO JKCINEpPUMEHTa B (QopMe 3aluch YpaBHEHHMH COOTBETCTBYIOUIMX peakuil u
(bopMyTHpOBaAThH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

chOpMUPOBAaHHOCTh YMEHUN KPUTHYECKH AaHATM3UPOBATh XHMHUYECKYI0 HH(pOpManuio,
MOJIy4ae€MYIO U3 Pa3HbIX HCTOYHUKOB (CPEJICTBA MACCOBOM KOMMYHUKAIUU, IHTEpHET U APYTrux);

chOpMUPOBAaHHOCTh yMEHUH CcOOJIOJaTh NpaBHJIa HIKOJIOTHYECKH  I1e1eco00pa3Horo
MOBEJCHUS B OBITY M TPYIOBOM [EATEIIBHOCTH B IEISIX COXPAaHEHHUS CBOETO 370pOBbS U
OKpY’Kalollell MNpUPOAHOM Cpeibl, OCO3HABATh OMNACHOCTh BO3JEHCTBUS Ha JKUBBIE OPraHU3MBbI
ONpeNIeNEHHBIX BEIIeCTB, MOHUMAasi cMbica nokasarens [IJIK, mosicHATh Ha mpumMepax CrnocoObl
YMEHBIIEHHUS U MPEIOTBPALICHUS UX BPEIHOT O BO3/ICUCTBUS HA OPTaHU3M YEJIOBEKA;

JUTs1 OOYHAIOUIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS: YMEHUE TPUMEHSITh 3HAHUS
00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBICHMUIA;

JUIS CIIETIBIX U CIAOOBUAAIINX OOYYAIOIIUXCS: YMEHHUE HCIOJIb30BaTh Pelbe()HO-TOYCUHYIO
cucteMy obo3Hauenwuii JI. bpaiins mis 3anucu XumMudeckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aesioB M TeM IPOrpaMMBbl
n/n Bcero KP TIIP o0Opa3oBarejibHbIE
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4eCKOH XUMHUH
L1 [Ipenmer oprannyeckoit Xumuu. Teopus CTpoeHUs 3
' oprannveckux coenuHeHui A. M. bytineposa
Hroro no pazgeny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHble yrieBogOpOABI — aJIKaAHbI 2
5 HenpenenbHble yrieBoJopoIbl: alIKEHBI, 6 |
' aJIKaJIMEHbI, AJIKAHbI
23 ApomaTuieckue yriaeBoA0pOabl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOJOPOAOB U UX 3 1
' nepepaboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:xaniue oprannyecKue coeTUHEeHN s
3.1 Cnuptel. Denon 3
19 Anpaeruapl. Kap6oHoBbie KUCIIOTHI. CIIOXKHBIC 7 |
' 3upHI
33 YrneBoibt 3 1
Hroro no pazgeny 13
Pa3nen 4. A3oTcoaeprkanue opraHndecKue coeJHHEHHUs
4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

INPOI'PAMME




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
° n/m
nporpamMmbl Bcero KP IIP o0pa3oBaTe/ibHbIE
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Ctpoenne atomoB. [leproanyueckuii 3aKoH
1.1 u llepuoguueckas cucreMa XUMHYECKUX 3
anemenTtoB J[. 1. Menaeneesa

12 Crtpoenue BemiecTBa. MHOTOOOpasue 4

’ BEIIECTB
1.3 XHUMHUYECKHUE peaKuu 6 1 1

Uroro no pazneny 13

Paznen 2. Heoprannueckasi XuMus
2.1 Mertannsl 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPTraHMYECKUX U OPTaHUYECKUX )

’ BEIIECTB

Htoro no pasneny 17

Pa3zgen 3. Xumus 1 ;Ku3HbL
3.1 XUMUS U )KU3Hb 4

Uroro no pazneny 4

OBLHIEE KOJINYECTBO YACOB 110 34 5 3

ITPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KosmnuecTBo yacos
Tema ypoka
n/n Bcero Kp 1IIP
| [TpenmMeT oprannyeckoil XuMuu, €€ BO3HUKHOBEHUE, Pa3BUTHE U 1
3HaYEeHHE
) Teopus crpoenus opranndeckux coequHennii A. M. byrtneposa, eé |
OCHOBHBIE IT0JIOKEHHUSI
[TpencraBnenue o kinaccuuKay OpPraHuYeCcKX BELIECTB.
3 Homenknarypa (cucremaruueckasl) 1 TpUBUAJIbHbIE HA3BAHUS 1
OpPraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUM szt 1
5 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 OTUJIEH U MIPONUJIEH — IPOCTEHIINE ITPEICTABUTENN ATKEHOB 1
2 Ilpakxmuueckas paboma Ne 1. «Ilonyuenue smunena u uzyyerue e2o | |
ceoticme»
9 Ankanuensl. byraguen-1,3 u metmnOyranuen-1,3. [lonyuenue |
CUHTETHUYECKOTO KayuyyKa 1 pEe3UHbI
10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUNA PSII. |
AneTuieH — NpoCTeNIINN TPeICTaBUTEND AJIKUHOB
11 Brrunciienus no ypaBHEHUIO XUMHUYECKOW peaKuu 1
12 ApeHsbl: 6eH301 1 TOIyoJ. TOKCHYHOCTH apeHOB 1
13 ['eHeTnyeckas CBSI3b YII€BOIOPOAOB, IPUHAICKAIINX K PA3IMYHBIM 1
KJj1accam
14 [TpupoHbIe HCTOUHUKH YTIEBOJAOPOAOB: IPUPOAHBIN a3 U 1
MoNyTHBIE HE(TIHBIC Ta3bl, HEPTh U MPOTYKTHI €€ mepepadboTKu
15 [IpupoHbIE HCTOYHUKH YIJIEBOJAOPOIOB: IPUPOIHBIM ra3 U 1
HOIyTHBIE HEPTSHBIE ra3bl, HEPTH U MPOIYKTHI €€ epepaboTKU
16 KoutposbHas padoTa no pasaeiy «YTrJjeBoA0OPOaAbI» 1 1
17 [IpenenbHbIE OIHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJ. BogoponHas |
CBSI3b
18 MHOroaTroMHBbIE CIIUPTHI: ITUICHTIIUKOIb U TIULEPUH 1
19 @DeHOJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE M XUMUYECKHE CBONCTBA, 1
pUMEHEHUE
20 Anpaeruapl: GopMaIbACTUA U alleTAIbIETH . ATIETOH 1
71 OaHOOCHOBHBIE MpeieNibHbIe KapOOHOBbIE KUCIOTHI: MypaBbUHAS U 1
YKCyCHasI
” Ipaxmuueckas paboma Ne 2. « Ceoticmea pacmeopa yKcycHOU | |
KUCTIOMbLY
” CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK MIPEACTABUTENH BBICIINX 1
KapOOHOBBIX KHUCIIOT
24 MpbLuTa Kak COJTHM BBICIIUX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE 1




CrnoxHnble 3(hupbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['maponns

25 1
CJIO’KHBIX 3(pupoB
26 JKupbr: tTunponus, npuMeHeHne, OMOJIOTHYecKast POJIb KUPOB 1
7 YrneBoasl: cocTas, Kiaccudukanus. BaxHeie npeacTaBuTenu: 1
[III0K03a, PpyKTO3a, caxapo3a
28 Kpaxmai u niennron03a Kak IpupoJHble TOJUMEPDI 1
29 KonTpoasHnas padora no pasaeny «Kucjsopoacoaep:xxammue 1 1
OpraHMYecKue coeIMHeHUsD)
30 AMUHBI: METHJIAMUH YU aHWJINH 1
31 AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OPIraHUYECKUE COSTUHEHHUS, UX |
Ouosnoruueckoe 3Hadenue. [lentuabt
32 benku kak mpupoIHbIE BBICOKOMOJIEKYIISIPHBIE COCTMHEHUSI 1
33 OcHOBHBIE IOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHNN 1
34 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN. |
[InacTmaccel, KaydyKd, BOJOKHA
OBUHIEE KOJINYECTBO YACOB 110 TIPOTPAMME 34 2 2
11 KJIACC
Ne KoauyecTBo 4acoB
Tema ypoka
n/n Bcero KP P
1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs! KOHDUTYpaLUsi aTOMOB 1
Ilepnonnueckuit 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX
2 anemeHToB J[. 1. Menzaeneesa, ux CBsi3b C COBPEMEHHOM TEOpUEH 1
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U UX
3 COEAMHEHM O rpynnaM U NepruoaaM. 3Ha4eHUE NEPUOIUIECKOTO |
3aKOHA U CUCTEMBI XUMHUYEeCKUX 31eMeHToB JI.11. Menaeneera B
Pa3BUTUU HAYKHU
4 Crpoenue BeniecTBa. XUMHUYECKAsl CBSA3b, €€ BUIbl; MEXAHU3MBI |
o0pa3oBaHMs KOBaJECHTHOU CBs3HM. BomopoaHas cBs3b
5 BanentHocTh. DnekTpooTpuiateabHOCTh. CTENEeHb OKUCIEHUS. ]
BemiectBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUS
6 [TonsiTue o nUcTepCHBIX cucTeMax. VICTUHHBIE U KOJIJTOUAHbBIE 1
pacTBOpbl. MaccoBasi 7107151 BEILIECTBA B paCTBOPE
7 Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX COeTUHEHUH. |
I'eneTndeckast CBSI3b HEOPraHUUYECKHUX BEIIECTB, PA3JIMYHBIX KJIACCOB
Krnaccudukanus XuMHUECKUX peakinii B HEOPTAaHHYECKON U
8 OpraHUYecKON XMMHUH. 3aKOH COXPAaHEHUsSI MacChl BEILIECTB; 3aKOH 1
COXpaHEHUs U MPEBPALICHUS YJHEPTUU IPU XUMHUECKUX PEAKIUAX
9 Ckopoctb peakiuu. OOpaTuMble peakiinu. XHMHUYECKOE pAaBHOBECUE 1
10 Ilpakmuueckas paboma Ne 1. « Baiusnue pasnuunvix pakmopos Ha | |

CKOpocCnib XUMUYECKOU peakyuuy




3JI€KTpOJII/ITI/I‘IeCKaH Jucconuanus. Ilonsarue o BOAOPOJHOM ITOKA3aTECJIC

11 (pH) pactBopa. Peakuuu noHHOrO 0OMeHa. [ uapoan3 opraHuueckux u 1
HEOpPraHMYECKUX BEIIECTB

12 OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIC peakiuu. [ToHsaTHE 00 dIeKTponm3e 1
pacIuiaBoB U pacTBOPOB COJIEH

13 KonTpoabHas padora no pasjaeny «TeopeTuyeckue 0CHOBbI XUMHID) 1
Merasuisl, ux nonoxxeHue B [lepuoanueckoil cucTeMe XUMHYECKUX

14 anemeHToB /. V1. MeneneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB. 1
OO6mwme Gpuznueckre CBOMCTBA METAIIOB

15 CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUH PsJl HAIIPSYKEHUI METAIUIOB 1

16 XUMHYECKHE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUM, KAJTUH, |
KaJIBIIMI, MATHUN, AJTFOMUHHN ) U UX COCTMHEHUN

17 XHUMHYECKHE CBOMCTBA XPOMA, MEIU U UX COCIUHEHUN 1

18 XUMUUYecKre CBOMCTBA IIUHKA, JKeJle3a U MX COSTUHEHHI 1

19 Ipaxmuueckas paboma Ne 2. "Pewenue 3KcnepumenmanbHuix 3a0ay no ]
meme «Memannoi»"

20 Hewmeramnsl, ux nonoxxenue B [leprnoanueckoi cucteMe XUMUYECKUX 1
anemeHToB /. 1. MeneneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB

)1 dusnyecKkue CBOMCTBAa HEMETAIIOB. AJUIOTPOIHS HEMETAIUIOB (Ha |
npuMepe Kuciaopoaa, cepsol, pocdopa u yrieposa)

22 XUMHUYECKUE CBOMCTBA raJOT€HOB, CEPBI U UX COCIUHEHUH 1

23 XUMHYECKHe CBOMCTBA a30Ta, (hochopa U UX COCTUHCHHI 1

24 XHUMHUYECKUE CBOMCTBA YIIIEPO1a, KPEMHHUS U UX COCIUHEHUN 1

25 [IpumeneHne BaXKHEUIINX HEMETAIVIOB U UX COCTMHEHUI 1
O06o001IeHre U crucTeMaTu3anus 3HaHui o TeMe «Hemeramiby.

26 Brruuciienns mo ypaBHEHHSIM XUMHYECKUX PEAKIUN U 1
TEPMOXUMHUYECKHE PACUETHI

7 IIpakmuyeckasn paboma Ne 3. « PewieHue 9KCnepumMeHmanbHulx 3a0a4 no 1
meme "Hememannot"»

28 KoutpoabHas padora no remam «MeTtauib» 1 «HeMeTaiibny 1

79 Heopranunueckue u oprannueckue kKucioTel. Heopranuueckue u 1
OpraHUYecKHe OCHOBAHUS

30 AmMdoTepHbIE HEOPraHUYECKUE U OPraHUYEeCKHE COSTUHEHUSI. 1
['eneTnyeckast CBsI3b HEOPraHUUYECKUX U OPTaHUYECKUX BEILECTB

31 Ponp xumun B o0ecrieueHur SKOJIOTHIECKOMN, SJHEPTETHIECKON 1 |
MUIIeBON O€30MaCHOCTH, PA3BUTUU MEIULIUHBI

10 [IpencraBiennst 06 OOIMMX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO 1
MOJIYYEHUS] BaKHEUIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MATEPUATIOB 1

34 XUMUA U 300pOBbE YEIOBEKA 1

OBHIIEE KOJIMYECTBO YACOB 110 IPOI'PAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus / I'abpuensa O.C., OctpoymoB W.I'., Cnagko C.A., AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «lIpocBenienue»

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET
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