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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBHON MPOrPaMMBl CpeaHero ooOmiero obOpa3oBaHuUs
(®OIT  COO), npencraBneHHbIXx B DefepaibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMbI, H
OCHOBHBIX TnOJNOXKeHHW «CrTparermm pasBUTHS BocnUTaHud B Poccuiickon
Oepnepanun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY TOAXO0/J0B K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMPEIEIICHUIO
oO1Iel crpaTeruy 00y4YeHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBITTYCKHUKAMU
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIUM O3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEeKa, a TaKXKe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpeme. Peamusyercss Xxumudeckoe oOpa3oBaHUE
oOy4Jarommxcs Ha YPOBHE CPEAHETro 00IIero oOpa3oBaHUs CPEACTBAMU YYEOHOTO
npeaMera «XUMHUS», COJIep)KaHUEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme O XMMHUU € Y4ETOM chenupuKd HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oO0mux 1eneld W TMPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO POJb B
COBPEMEHHOW HUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHNE PANMOHATHLHOTO HAYYHOTO MBIIUICHHS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE Kak O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpPoe (OpMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJEUCTBYS C APYTrUMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOHN YaCThIO MUPOBOH KYJIbTYPhI, HEOOXOIUMBIM yCIOBUEM YCIIEITHOTO



Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHas XMMHA KaK Hayka
co3ujarenbHas, KaKk Hayka BBICOKMX TEXHOJIOTMH HalpaBi€Ha Ha peLICHHE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBB.

B coorBerctBUM ¢ OOmIMMH LEISMU W NPUHLMIIAMUA CPEAHETO OOIIETro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKH  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLMYMa, IMPOJOJIKEHUS
o0pa30BaHMsl B pa3IMUHbIX 00JaCTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBngomuMu  mpeaMeTa  «XuUMHUs»  SBISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmIass U HEOpraHWYECKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZEpXaHHUs KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOUYEHHEM 3HAHMM W3 OO0Ield XUMHUH) U
opranuyeckoil xumun. GopMUPOBAHKWE AAHHON CHCTEMbI 3HAHUM NMPU U3yYEHUU
npeaMera 00ecredYrBaeT BO3MOXKHOCTH PACCMOTPEHHsS] BCErO0 MHOTOO0Opa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWH Ha  ONPEICIEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpraHMYEeCKOW XHMHH BEIIeCTBa
paccMaTpuBaIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHMSI OpPraHUYECKHX
COCMHEHHH, a TakKe Ha YpPOBHE CTEPECOXUMHUYECKMX M 3JIEKTPOHHBIX
NPEeACTaBICHU O CTpoeHuH BemiecTB. CBeleHUd 00 H3y4aeMblX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
NPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBHCHMOCTH CBOWCTB BEIIECTB OT X CTPOCHHMSI, 0 XUMUIECKOU PEAKITHH.

[Ton HOBBIM yIJIOM 3peHHS B MpeaMeTre «XuMHus» 0a30BOr0 YpOBHSA
paccMaTpuBaeTCsl M3YyUEHHBIM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUsA
TEOPETUUECKH MaTepuanl M (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD)  OOYJarolMMCsT TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOMIETEOPETUYCCKUX U METOJOJIOTHUECKHUX TO3MIIHM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0m1aroriei 10 00bACHSIOMEH 1 TPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W NPUMEHEHHM, & TAKXKE O XUMHUYECKHX pEakKUHUsiX, UX CYIIHOCTU U
3aKOHOMEpPHOCTSX MpOTeKaHusi jonoyiHAercs B Kypcax 10 m 11 xmaccoB
AIIEMEHTAMHU COJACpKAaHMs, UMEIOUMMH KYJIbTYPOJOTHUYECKHN W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3M XHUMHUU C



JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATEIIBHOW M MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHS K IIPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XHMHUEW, KPUTUYECKH OCMBICIHMBAThL MH(OOpPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWUW, PENICHUS WHTEIUICKTYaJIbHBIX U
IKCIIEPUMEHTATIBHBIX UCCIEIOBATENbCKUX 3a7au. B 1enomM coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHSL  M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YalOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JIJISi TTOHMMAaHUS
bunocodhckux uaeH, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHMYEeCKOro MHpa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, TI03HABAEMOCTh MPUPOJHBIX SBJICHUNA MyTEM OSKCHEPUMEHTA H
pEelIeHUs] MPOTUBOPEYM MEXIy HOBbIMH (PaKTaMU U  TEOPETUUECKHUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
TakKe MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmimaHe pemeHus 3agad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOyJaroluxcsl MPUHATBIE NPOrpaMMON IO XMMHMH TOAXOAbI K OIpPEIEICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCcMaTpuBaroT (opMmHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBUH, HUMEIOIMX 0a30Bo€ 3HAUCHHE IJIs
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMaIK, HEOOXOIUMBIX JIsl MPUOOPETEHUS ONbITa MPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B npakTuke npenogaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeHEro o01iero oopa3oBaHusi, IPU ONpeaeIeHUN
COJIEpKATEeIbHOM XApAaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKOM HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
JeATEIbHOCTH 4Y€JOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOUN KyJIbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3ydeHUs
peaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMU LIEJISIMU HU3YyUYECHHS TMpEIMEeTa
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBisttoTCA:

e (opMHUpPOBAaHHME CHCTEMBl XHUMHYSCKMX 3HAHMW KaK  Ba)KHCHIIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEILIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs



YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHH,
UMEIOLINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEAHEBHOM KU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30macHOro 00OpallleHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, conep:xaTelibHasi XapaKTepUCTHKa LeJiel U 3a/lay U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
NpernojlaBaHul  XUMHM B OoJibllield  CTENEeHM OTHAETCS  MPEeANOoYTEHUE
MPaKTUYECKONH KOMIIOHEHTE COJEp)KaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
Ha0OpOM 3HaHUM, a (PYHKIHMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOcO0aMu U
YMEHHSIMH aKTUBHOTO TOJYYCHUS 3HAHUN W MPUMEHEHHS UX B PEATbHON KU3HU
JUISL pEIICHUs] TPAKTUUECKUX 3ajau.

B cBs3u ¢ 3TUM mnpu U3y4eHMH IMpeaMeTa «XUMHs» JTOMHHHUPYIOIIEEe
3Ha4YeHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

ajanTanus 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
GbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopmupoBanre y OOy4aromMxcs KIIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAuY€HUE Uil Pas3IMYHbIX BUIOB
JESATEILHOCTH: PEIIeHHs MPoOJeM, MOUCKa, aHanu3a U 00paboTku HH(OpMaInH,
HEOOXOIUMBIX I TPUOOPETEHHsS OIbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe s OLEHKH C MO3UIUI
IKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENIBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIH30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIICHUS], HAOII0IaTEIEHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MpPH IUJIAHUPOBAHWH W TPOBEACHUN XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJICHHOCTU XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, MTOTIOJHEHUS SHEPIEeTHUECKUX PECYPCOB U
COXPaHEHHUsl TMPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MNPUOOPETEHUS OIbITa



WCTIONIb30BaHUSl TIOJIYYCHHBIX 3HAHWM /I MPUHATHS TPAMOTHBIX PEUICHUHA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yuebHOM maHe cpemHero oOImero oOpa3oBaHHS MPEAMET «XHUMHUS
©a30BOTr0 YpOBHS BXOAWT B COCTaB MpeaIMeTHOW 00sacTi «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 6230BOM YpOBHE
cpeaHero obuiero oopazoBaHusi, cocrabisieT 68 vacoB: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefieno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKuX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccUpuKaMK OpraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB M HX MPEBpAICHUI:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO OPraHUYECKHUX BEIIECTB
py HarpeBaHuu (TUTaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUM psii. DTUIIEH U MPOINUJIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMM, OKHUCICHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmnOyranueHn-1,3: cTpoeHue, BakHEUIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHHSI U HUTPOBAHUS), MIOJYUYEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoeHue,  Quauyeckue U  XuMmMuueckue  ceoucmea  (peakyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHslii Ta3 W NOIMyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUl:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoOIEIMpPOBAaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
TaJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOMYYCHHE STUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

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

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢uznyeckue U XHUMUYECKHME CBOMCTBA (pEakIUH C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpHUMEHEHHEe. BoAopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIa HA OPraHKU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWIEHIJMKOIb W  TJIMLEPUH: CTPOECHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa u 3TUIICHJIMKOJIS.

deHo: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMHU), TOJyUYCHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUECKhe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kiacca KUCIOT, PEakIysl 3Tepu(pUKaluu), MOJIydeHne U IpUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KHUCIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBompl:  coctaB, KjiacCH(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucneHnne ammuadHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononorunyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupoaHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecKne W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIN3,
KauyeCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJECHCTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IPOBEICHHUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKON peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOT0O BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumbl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HAOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUK OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
HOJIMMEPU3ALIUS U MTOJIMKOHEHCAIHSL.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLICHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYHIECTBISIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-
HAy4YHBIX MOHATHHA, TaK U TOHITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAEIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, KiIaccu(uKaius, nepuoJuIHOCTh, HAOIIOACHHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAalMOHAIBHOTO MHUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTepHalIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYeCKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelesieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOT0 3aKoHA U [lepnoanyeckoid cucTeMbl
xuMmudeckux aieMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpPyNIaM M IEepHOJaM.
3Ha4YeHHE MMEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKasi CBs3b. BHABI XMMHYECKON CBS3U
(kOBaJIeHTHasi HEMOJsipHas W MOJSpHAs, UOHHAsA, MeTajinyeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



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

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Homenxknatypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss  XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoauTuueckas nuccounanus. CuiabHbIe U clialdblie 31eKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaun «llepuoauyeckas cuctemMa XUMHYECKux 3jeMmeHToB [[. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEAKIMH HMOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThl, PACU€Thl C HCIOJB30BAHUEM IIOHATHS «MACCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxxkenne HemetraiuioB B llepuoaumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
®u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJJIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B llepuonnueckon cucremMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINN «MeTauibl U CIUIaBbl», OOpa3lioB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUWE U OIKUCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEAKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétel maccel BemiecTBa WM O0OBbEMA ra3oB IO W3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMus ¥ KM3Hb

Ponp xuMun B 0OeCreUeHHHM 3KOJIOTHYECKOM, PHEPreTUUeCKON W MUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYUYEHHUS BAXKHEUIIINX BEILIECTB.

YenmoBeK B MHUpPE BEIIECTB M MATEPUAJTIOB: BaKHEWINHWE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpackh, CTEKJIO, KEepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
yI0OpeHwus.

XuUMHST U 30pOBbE YEJIOBEKA: IMpaBUJIa HKCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 6€30MACHOTO KCIONIb30BAHUS MPENapaToB OBITOBOM XUMUU
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3eH TpW  WU3ydyeHUH oOmed u
HEOpraHn4yeckol XxumMuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MepUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIHPOBAHUE, UBMEPEHUE, SIBJICHHE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC MCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, MTPOU3BOJICTBO
CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAsS
MPOMBIIICHHOCTh,  (hapMarleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHSI» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYaroluMXcsi PYKOBOACTBOBATbCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XUMUS» JOCTHUTAIOTCS B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJCHUS,  CIOCOOCTBYIOIIMMHU  IpoIieccaM
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4Jarommxcs Mo peaju3aluy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh pPE3yJIbTar
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYalliH, CBA3aHHbIE C XUMUYECKUMHU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOUIIEHUS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUsIX, YTPOXKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUN W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BaTENbCKON
JESITEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUECKOM M  JPYrUX BHOAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpedHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUST TJIOOATBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUNW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
MPUPOIHON CcpeJie, YMEHUsI MPOTHO3UPOBATh HEOJArOMpUSTHBIE HKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIBHOCTH JKOJIOTUYECKOMU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHON M COIMAIIBHOU
MpPaKTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAHUSl CHeUu(UKA XUMUU KaK HayKd, OCO3HaHMUs €€ poju B
bopMHUpOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCcTaBIeHusT 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B  0COOOW 3HAYUMOCTHM XUMUU JJIsI  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHMHU HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTBHBIX MPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOM, MUILEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: TMOHMMAHUSA CYIIHOCTA METOJ0B
MO3HAHHUS, WCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BATh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AeSITENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caMo00pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3nyHbIX chepax npodhecCuoHAIbHOU
NESATETLHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIC TOHSATHUS, OTpa)XKaroluue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, DHEPTHs, SBIICHUE,
MpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCccle0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (GyHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a30Bble JJOruvYecKmne JeicTBUSI:

CaMOCTOSITeIbHO  (OPMYyNIHpOBaTh W aKTyalIM3UpOBaTh  MpoOsIEMYy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHUS, UCIOJIB3YEMBIE B XUMUUA CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEACTABICHUS /ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEHIECTB U XUMHUYECKHUX
pEeaKLunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BaTh MOCTABIICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IMPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAaTh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOM
JEATeIIbHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, MPUMEHCHHUIO Pa3IuYHbIX
METOJIOB TTO3HAHMUSI.

3) pabdora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX uWHOOpMarmu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanu3upoBaTh UH(MOPMAIMIO PA3IMYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh PA3IUYHbIE METOJbI IMPU MOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMM U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpPEICTaBICHHUA
uHbopMaIluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJibl, a00OpEeBUATYpPbI, HOMEHKIIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJeH, (OPMYyIUpPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIU COBMECTHO CO CBEPCTHUKAMMU IMPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEI0BAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATh BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYKIeHUSI 1 0OMeHa MHCHHUSIMH.

OBi1aieHHe YHHBEPCAJbLHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILIECTBISATH CBOI IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOWpaTh Haubosee
3¢ (EeKTUBHBIH CHOCOO HMX pEIIeHUs € Y4€TOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMUSI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHHM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBFHOU TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpexne;

BIAJCHUE  CUCTEMOM  XUMWYECKHX  3HAHMWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukain, U30MepHrs, U30MEpbl, TOMOJIOTMYECKUI PsAll, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCJIOPOA M a30TCOAEpKAaIIUe COECAUHEHUsS, MOHOMEpP, MOJMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COECMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBISITh XapaKTE€pPHbIC NMPU3HAKU IOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUsSI MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEakKLui,
M3TOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPTaHUYECKHX BELIECTB I WLIIOCTPALUU KX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAAJIC)KHOCTh H3YyUYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBY M CTPOEHUI0 K OINPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takkxe OpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alleTUJIEH,
TWJICHTJIMKOJb, TIULEPUH, (EeHON, (popmanbiaerus, aueTalibIeru, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCIIO0TA, TI0K03a,
$pyKTO3a, KpaxMaJ, LEeUII0JI03a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCIUHEHUSAX (OJIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIHUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Chlpbs (HE(QTh, NTPHUPOAHBIM Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U J1TaOpaTOPHBIM O0OpYyJAOBaHUEM, a TaKXe MpaBWiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEBaHUH, OJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHHH, IBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIAOOPaTOPHBIM OOOpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEACTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYMOBOH JESITEIBHOCTH B IICIISIX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CIIETIBIX H  CJIA0OBHAAIIMX OOYy4YaIOUIUXCA: YMEHHE HCIIOIbh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHuvecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TOHATHA (XMMHYECKUU 3JIEMEHT, aToM, M30ToN, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHHS, XUMMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTHYECKAST JTUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUN M 0€30MMaCHOM HCIOJb30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHUN BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M YpPaBHEHUH XMMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUN ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAs, MOJIEKYJsIpHasi,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MIEPUOIUYECKOr0 3aKoHa [l
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuueckux snemeHToB [[. WM. MeHneneeBa, UCHOJIb3ysl MOHATHS «s-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COECAMHEHUU
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHWE T'€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTENEHEH OKUCIEHHs SJIEMEHTOB, 00OpaTUMOCTH
pEeaKlMH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLIUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacKpbhiBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3au4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiictBus (npunHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKUE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOTBI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACcChl BEIIECTBA WIH 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakluu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metaiey U «HeMeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpPaHEHHUsSI CBOETO 3J0POBbS M OKPYKAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX H  CJIA0OBHIAIIMX OOYyYaroONIMXCs: YMEHHE HCII0JIb30BaTh
penbedHO-TOYeUHYI0 cuctemy obo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (uudpossbie)
Ne n/mm DpPOrpaMMBI Beero KOHTpﬁOJ‘IbHLIe HpaKTﬁnquRne 0Bpaz0BATETBLHBIE
padoThI padoThI pecypesI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHNYeCKOH XUMHUH
IIpengmet opranndueckor xuMuu. Teopust
1.1 CTII))OI[eHI/m OII))FaHI/IlleCKI/IX coej;[I/IHeHI/Hl/I3 A 3 bubmorexa LIOK
’ ) https://m.edsoo.ru/7f41837¢
M. bytneposa
Htoro no paznemny 3
Pa3znea 2. YrieBoaopoabl
2.1 IlpenenpHbIE YITIEBOIOPOILI — AJIKAHEI 2 Bubmnorexa HOK
’ pen yr AOpOA https://m.edsoo.ru/7f41837c
29 HenpenenbHbie yrieBoaopoIbl: alKeHbl, 6 1 bubnnorexa [JOK
) AJKAJUECHBI, aJIKUHBI https://m.edsoo.ru/7f41837¢
bubnunorexa LIOK
2.3 ApOMATHHECKHE YIICBONOPOEI 2 https://m.edsoo.ru/7f41837¢c
24 [IpupoHbIE HCTOYHUKH YTIIEBOIOPOJOB 1 3 1 bu6nunorexa LIOK
' ux nepepadoTka https://m.edsoo.ru/7f41837¢
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckKue coeinHeHust
bubnunorexa LIOK
3.1 Crmprer. Qenox 3 https://m.edsoo.ru/7f41837¢c
32 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1 bubnunorexa LIOK
) CrnosxHbie 3¢upsl https://m.edsoo.ru/7f41837¢c
bu6nunorexa LIOK
3.3 Yrieson! 3 1 https://m.edsoo.ru/7f41837¢c




Hroro nio pazgeny 13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
bubnunoreka LIOK
4.1 AMUHBI. AMUHOKUCTIOTHI. benku 3 hitps://m.edsoo.ru/7f41837c
Hroro no pazgeny 3
Pa3pnen S. BeicOkOMOJIEKYISIpHBIE COCAUHEHHUSA
bub6nmoreka [IOK
5.1 [Tnactmaccel. Kayuyku. Boiokna 2 hitps://m.cdsoo.rw/7f41837c
Htoro no paznemny 2
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11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ DpPOrpaMMBI Beero KOHTpﬁOJILHLIe HpaKTﬁnqecxne 0BPA30BATEILHBIC
padoThI padoThI pecypebi
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [lepuoguyeckuii 3aKoH Bubmiorexa LIOK
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://m.edsoo.ru/7f41837¢c
anemenToB JI. 1. Menaeneera
12 Crtpoenue BeniectBa. MHOroo6pasue 4 bubnuorexa [JOK
) BCIICCTB https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
1.3 XMMHHCCKUE PeaKuu 6 I I https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
Hroro no pasnexy 13 https://m.edsoo.ru/7f41837¢c
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmoreka [IOK
2.1 Merauer 6 ! https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
22 Hemerame 9 1 1 https://m.edsoo.ru/7f41837¢c
23 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX ) bu6mmoreka [JOK
’ BEIIECTB https://m.edsoo.ru/7f41837¢
bu6nmoreka [JOK
Hroro no pasneny 17 https://m.edsoo.ru/7f41837¢c
Pa3nen 3. Xumus u :Ku3Hb
bu6mmorexa [IOK
3.1 XMMHS 1 KASHD 4 https://m.edsoo.ru/7f41837c
Uroro no pazgeny 4
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero U3YYeHUS o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
[Ipeamer oprannyeckoil XuMuH, eé 1 bubnuorexa [JOK
BO3HUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE https://m.edsoo.ru/ff0d3al6
Teopus cTpOCHHS OPTraHUIECKUX
coezF[)I/IHeHIfI?I A. M E JIEpOBa, €6 1 bubmmorexa [IOK
-V DYTICpOBa, https://m.edsoo.ru/ff0d3al6
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o knaccuukanum
OpPraHMYECKUX BEIIECTB.
le)MCHKJIaT a (CIII/IICTeMaTI/I‘-IeCKaH) 51 1 bubmiorexa LIOK
M https://m.edsoo.ru/ff0d3al6
TPUBHUAJIbHBIC HA3BAaHUSI OPTaHUYECKUX
BEIIECTB
AJKaHBI: COCTaB U CTPOEHUE, 1 bubnmnoreka [JOK
TOMOJIOTUYECKUH P https://m.edsoo.ru/ff0d3al6
Mertan 1 5TaH — npocTenme 1 bubnuoreka [IOK
MPEACTABUTEINIU AJIKAHOB https://m.edsoo.ru/ff0d3al6
AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1 bubmnorexa [IOK
’ p i https://m.edsoo.ru/ff0d3al6
OTuUiEH U NPONWIEH — NpOCTeMIne 1 bubnuoreka [IOK

MMpEACTABUTCIIN AJIKCHOB

ITpakTuyeckas padora Ne 1.
«[TomyueHne >THIICHA U H3yYCHHE €TO
CBOMCTB»

https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [omyuenune
CUHTETUYECKOI0 KayuyyKa U pe3uHbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3al6




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKUIN PSII.

bubmuorexa [JOK

10
AneTuiieH — MpoCTeHIIHit https://m.edsoo.ru/ff0d3al6
MPEACTaBUTENb AIIKUHOB
11 Brruucnenus no ypaBHEHUIO bubnmoreka [JOK
XMMHYECKON peaKiuu https://m.edsoo.ru/ff0d3al6
12 ApeHbl: 6EH30J1 1 TOTYOII. bubnuoreka [IOK
TOKCUYHOCTH apEHOB https://m.edsoo.ru/ff0d3al6
['eneTnueckas cBsI3b yIrieBOJOPOAOB,
13 MPUHAUICKAUX K PA3TUIHBIM bubmorexa [IOK
https://m.edsoo.ru/ff0d3al6
KJ1accam
[IpupoiHbIE UICTOUYHUKHT
14 YIJIEBOJOPOJOB: IPUPOAHBIN a3 n bubnnorexa [HOK
MOMyTHbIE HEDTAHBIE Ta3bl, HEPTH U https://m.edsoo.ru/ff0d3al6
IIPOJYKTHI €€ epepadoTKu
[IpupoiHbIE UICTOYHUKHI
15 YIJIEBOJOPOIOB: IPUPOAHBIN a3 U bubnuoreka [IOK
MONyTHBIE HEPTSHbIE ra3bl, HeYTh U https://m.edsoo.ru/ff0d3al6
MIPOJYKTHI €€ nepepadoTKu
16 KonTponbnas pabota no paszaeny bubnuoreka [IOK
«YTI1€BOIOPOABD) https://m.edsoo.ru/ff0d3al6
17 [IpenenbHbIE OHOATOMHBIE CIIUPTHI: bu6mmoreka [IOK
METaHOJI U 3TaHOJI. BoopoaHas cBs3b https://m.edsoo.ru/ff0d3al6
18 MHoroaTtoMHbI€ CIIUPTHI: bubnuoreka [IOK
STUJICHIJIMKOJb U TJIMLEPUH https://m.edsoo.ru/ff0d3al6
DeHOJI: CTPOCHHE MOJIEKYIIbI
19 qmanecml;)e u XI/IMI/I‘—ICCKZIG c’BOI?ICTBa bubmorexa LIOK
’ https://m.edsoo.ru/ff0d3al6
MIPUMEHEHHE
20 Anpaerunpl: GopMaibaeTuI 1 bubmuorexa [JOK
aneTanbAerul. AueToH https://m.edsoo.ru/ff0d3al6
21 OIHOOCHOBHBIE TIPEIETbHbIE bubnuorexa [JOK

KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U

https://m.edsoo.ru/ff0d3al6




yKCycHast
[TpakTuyeckas pabora Ne 2.

22 «CBolicTBa pacTBOpa YKCYCHOM Eubmorexa IIOK
PacTBOpa yrey https:/m.edsoo.ru/ff0d3al6
KHCJIOTBI»
CreapnHOBas U 0JICUHOBAS KHUCIIOTHI,
23 Kak np €/ICTAaBUTEIH BBICILNX Eubmorexa [IOK
e https:/m.edsoo.ru/ff0d3al6
KapOOHOBBIX KHUCJIOT
24 MpbLia Kak COJIM BBICIIIUX KapOOHOBBIX bubnunoreka [HOK
KHCJIOT, NX MOIOIIIEE JSHCTBHIE https://m.edsoo.ru/ff0d3al6
CoxHble 3(DHpHI KaK MPOU3BOIHBIC
25 Ka 60HOBI>1§) KECJIOT FI/II) OJII/IJ; bubmiorexa [JOK
p - L nap https://m.edsoo.ru/ff0d3al6
CJIOXHBIX 3(PpHupoB
26 JKupsr: runponns, NpuMeHEHHE, bubnuoreka [IOK
OroJIoTHYecKasi pojb YKHUPOB https://m.edsoo.ru/ff0d3al6
VYriaeBoasl: cocTaB, KilacCUDUKAIIHL.
27 BamHeﬁﬂmHe pe (;TaBI/ITeJI%)I' I‘JI?OKO?,a Bubmorexa IIOK
pea ’ ’ https://m.edsoo.ru/ff0d3al6
bpykTo3a, caxaposa
Kpaxman u nemironosa kak bubnnoreka [JOK
28
MPUPOIHBIE TTOJIUMEPHI https://m.edsoo.ru/ff0d3al6
KonTponbras paborta mo pasjaen
29 «Kncﬁo 0JICO pe Kalue R bubmmorexa LOK
POACOACPIAL https:/m.edsoo.ru/ff0d3al6
OpraHUYECKUE COCTUHECHUS
30 AMUHBI: METHJIAMUH U aHWJINH Brbmuozexa [IOK
https://m.edsoo.ru/ff0d3al6
AMHHOKHCIIOTHI KaKk aM(pOTEPHBIC
31 OpraHUYECKHE COE I/IHegl)I/Iﬂ Ex Eubmiorexa IJOK
p A i https://m.edsoo.ru/ff0d3al6
ouosornueckoe 3HaueHue. [lernTu bl
benku kak npupoHbIe bubmuoreka [IOK
32
BBICOKOMOJIEKYJIAPHBIE COEIUHEHN https://m.edsoo.ru/ff0d3al6
33 OcHOBHBIE IOHATHSA XUMHUH bubnnorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COE€UHEHNN https://m.edsoo.ru/ff0d3al6
34 OCHOBHBIE METOILI CHHTE3A bu6mmorexa [{JOK




HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

https://m.edsoo.ru/ff0d3al6
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[NPOT'PAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
XHUMHUYECKUH IIEMEHT. ATOM. 1 bubnmoreka [JOK
DneKTpoHHAas KOHPUTYpAIHUS aTOMOB https://m.edsoo.ru/ff0d3al6
Ilepronnueckuii 3aKOH 1
[lepuonnueckas cucreMa XMMHUYECKUX
3JIepMeHTOB J. . MenneneeBa, ux cBsi3b 1 Bubmiorexa LHOK
o o i https://m.edsoo.ru/ff0d3al6
C COBPEMEHHOM T€OpHUEH CTpOEHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKUX AJIEMEHTOB U UX
COEMHEHUH 1O TPyNIIaM U IEPUOIAM. 1 bubnuorexa [JOK
3HayeHue MePUOIMIECKOro 3aKOHa 1 https://m.edsoo.ru/ff0d3al6
CHUCTEMBI XUMHUUYECKHX 3JieMeHTOoB JI.1.
MenieneeBa B pa3BUTHU HAyKU
BanenTtHoCTb.
DneKTpOOTpULATENBHOCTh. CTENEHb 1 bubnnoreka [JOK
OKHCIeHUs. BemnecTBa MOJIEKYJISIPHOTO https://m.edsoo.ru/ff0d3al6
1 HEMOJIEKYJIIPHOTO CTPOEHUS
Crpoenue BeniecTBa. XuMHuecKast
CBsI3b, €€ BUJIBI, MEXaHU3MBI 1 bu6mmoreka [JOK
00pa3oBaHMs KOBAJIEHTHOM CBSI3U. https://m.edsoo.ru/ff0d3al6
Bonopoanas cBs3b
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
Uctunnsie u Komfommme ACTBOPBI 1 bubmorexa [TOK
pactBOpBL. https://m.edsoo.ru/ff0d3al6
MaccoBas 10151 BEIIECTBA B PACTBOPE
Knaccudukanmst 1 HOMEeHKIIaTypa 1 bubnmnorexa [JOK

HCOPTaHNYCCKUX COCIUHEHUI.

https://m.edsoo.ru/ff0d3al6




I'enernueckas cBsI3b HCOPraHN4YCCKUX
BCIIECTB, Pa3JIMYHBIX KJIIACCOB

Knaccudukanmst XaMUYECKHX peaKiiuii
B HEOPraHUYECKON U OpPraHu4eCKOn
XUMHUHU. 3aKOH COXPaHEHUSI MacChl

bubmuoreka [JOK

METaJUIOB (HATPHH, KM, KaIbIUH,

8 BELLECTB; 3aKOH COXPaHEHUA U https://m.edsoo.ru/ff0d3al6
MPEBpaICHHs] SHEPTUU TIPU XUMHUECKUX
peaKIusax

9 CkopocTb peakiuu. ObpaTumsie bubmuoreka [IOK
peakiuu. XuMHYECKOE PABHOBECHUE https://m.edsoo.ru/ff0d3al6
[TpakTuueckas paborta Ne 1. «Bnusiaue Bubmorexa LIOK

10 P %HHqHHXﬁ)aKTopOB Ha CKopocth https://m.edsoo.ru/ff0d3al6
XUMHUYECKON peaKInm»
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
ITonsiTue 0 BOOOPOJIHOM IOKA3aTeNe Bubmorexa [IOK

1 (pH) pactsopa. Peaxuuit nonroro hitps://m.edsoo.ru/ff0d3al6
oOMeHa. ['uaponus opranndyeckux u " :
HEOPraHMYECKUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 6 K

12 peakuuu. [TonsTre 00 3nekTponuze EEDS/I;I;T:;;&? F0d3al6
pacIuiaBoOB U pacTBOPOB coJiei

13 KonTponbHas pabora no pasaeny bubnuoreka [IOK
«TeopeTnyecknue OCHOBBI XUMHUM) https://m.edsoo.ru/ff0d3al6
MerTansl, uX MOJIOKEHHE B
[Tepuoandeckoil cucTeMe XUMHUECKUX BuGmorexa LIOK

14 onemerros Jl. 1. Menpencesa u https://m.edsoo.ru/ff0d3al6
0COOEHHOCTH CTpOeHHUs aToMoB. O01IHEe — )
dbuznyecKre CBOMCTBa METAIIIOB
CruiaBbl METaJIIOB.

15 DIIEKTPOXUMUYECKUHN P HAPSKEHUM ngg;;f;;gﬁ};o 43216
METaJIOB

16 XUMHUUYECKHEe CBOMCTBA BaXKHEHIITUX bubmuorexa [JOK

https://m.edsoo.ru/ff0d3al6




MarHui, aJllOMUHUN) U UX COSUHEHUN
XUMHUYECKUE CBOMCTBA XpOMa, MEIU U

bu6mmoreka [IOK

17
UX COEOUHEHUN https://m.edsoo.ru/ff0d3al6
18 XUMHYECKUE CBOMCTBA IMHKA, JKEJe3a U bubmmoreka [JOK
UX COCAMHCHUI https://m.edsoo.ru/ff0d3al6
IIpaxTuueckas padora Ne 2. "Pemrenue
19 3I<I::ne I/IMCHTaJ'II;HI)IX 3aJ1a4 110 TeEME Enbmiorexa IOK
PHMCH https://m.edsoo.ru/ff0d3al6
«MeTaib»
Hemeramnbl, UX monoKeHUE B
20 [lepuoauueckoit cucreMe XMMUYECKUX bu6mmoreka [IOK
anemenToB /I. 1. Menaeneera u https://m.edsoo.ru/ff0d3al6
O0COOEHHOCTH CTPOEHHUS aTOMOB
du3ndyeckre CBOMCTBA HEMETAILIIOB.
21 AnoTponust HeMETauIoB (Ha IpUMeEpe Bubmzorexa LIOK
p p p https://m.edsoo.ru/ff0d3al6
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)
29 XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPhI bubnnoreka [JOK
U UX COCIUHEHUN https://m.edsoo.ru/ff0d3al6
XuMHYecKue cBOWCTBa a30Ta, (pocodpa bubmmoreka [JOK
23 -
U UX COCIUHCHUN https://m.edsoo.ru/ff0d3al6
24 XUMHYECKHEe CBOMCTBA yIiiepo/ia, bubnmnoreka [JOK
KpPEMHUS U UX COCMHEHUN https://m.edsoo.ru/ff0d3al6
[TpuMeHeHnEe BaXHENILINX HEMETANIOB U bubnuoreka [IOK
25 N
UX COCIUHCHUN https://m.edsoo.ru/ff0d3al6
O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH
26 o TeMe «HemeTamumely. Beraucnenns mo bubmuorexa [JOK
YPaBHEHUSM XUMUYECKUX PEAKLUN U https://m.edsoo.ru/ff0d3al6
TEPMOXUMHYECKUE PACUETHI
IIpakTuyeckas padora Ne 3. «Pemenue
27 31<pcne I/IMCHTaJII;HBIX 3a7a4 110 TEME Bubmzorexa LIOK
" p " https://m.edsoo.ru/ff0d3al6
Hewmeramsr"»
8 KonTponbhas pabota no remam bubnuorexa [IOK

«Mertamiae» 1 «HemeTamie»

https://m.edsoo.ru/ff0d3al6




Heopranuueckue u opranuueckue

bu6mmoreka [JOK

29 KucioTEI. Heopranuieckne ! https:/m.edsoo.ru/ff0d3al6
OpraHUYECKHE OCHOBAHUS
AMpoTepHbIe HEOPTaHUYECKUE U
30 OpraHUYECKUE COCANHEHUSI. 1 bubnmoreka [JOK
I'enernueckas CBsA3b HEOPraHUYECKUX U https://m.edsoo.ru/ff0d3al6
OpPraHUYECKUX BEIECTB
Posb xumuu B o6ecrieyeHuu
31 AKOJIOTMYECKOU, SJHEPreTUYECKON U 1 bubnunoreka [HOK
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH https://m.edsoo.ru/ff0d3al6
METUTIAHBI
[IpencraBneHus 06 OOMIMX HAYIHBIX
32 n;l))milunnax HpOMLII_HJ'IIeI;IHOFOYII 1 bubmorexa [TOK
. https://m.edsoo.ru/ff0d3al6
MOJIYYCHUS BXKHEHIITX BEIIIECTB
33 YesoBek B MUpE BELICCTB M MAaTEPUAIIOB 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d3al6
bubmuorexa [JOK
34 XuMusl 1 3/10pOBLC HEI0BCKA 1 https://m.edsoo.ru/ff0d3al6
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

o Xumms, 10 wmacc/ T'abpuenssa O.C., OctpoymoB W.I'., CmamkoB C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBemenue.

e Xumusa, 11 xmacc/ I'abpuensun O.C., OctpoymoB WN.I'., CmaaxoB C.A.,
Axk1mmonepHoe obuiectBo «M3narensctBo «lIpocBerienue.

e O.C. TI'abpuensn, U.I'. Ocrpoymon, C.A. CnankoB: Xumus. 10 xmacc.
Pabouas terpans. bazoseiit ypoBens. ®I'OC, 2023.

e O.C. TI'abpuensn, U.I'. OctpoymoB, C.A. CnamgkoB: Xumusa. 11 xmacc.
PaGouas rerpaas. bazoseiit yposens. ®I'OC, 2023.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. O.C. T'abpuensn, I'.I'. JIsicoBa «Xumusa Metonuueckoe mnocodue —
0a30BbIil ypoBeHb» - M.: Jlpoda 2022.

2. O.C. TI'abpuensn, WU.I'. OctpoymoB, «OOmiasi XxumMusi B TeCTax, 3ajayax,
ynpaxkHeHusix. 11 kimace» — M.: Ipoda, 2023.

3. O.C. T'aopuensn, IL.LH. bepeskun, A.A. YmakoBa «Xumus 11 kmacc:
KoHntposnbHbie 1 ipoBepouHbie paboThl K yueOHuKy». — M.: [Ipoda, 2021 r.

4. O.C. T'abpuensn, I'.I'. JleicoBa, A.I'. BBenmenckas «Xumms 11 kmacc:
HacronbHas kuura amns yuurens». Yacts 1 — M.: JIpoda, 2019.

5. O.C. T'abpuensn, I'.I'. Jleicoa, A.I'. Bemenckas «Xwumus 11 kimacc:
HacronbHas kaura ans yuurtens». Yacts 2 — M.: Jlpoda, 2022.

6. O.C. I'abpuensn, I1.B. Pemeros, N.I'. OctpoymoBa «3amaun mo XUMUu U
cnoco0sl Ux pemeHus» - M.: «poda», 2021.

7. B.I'. JlenucoBa «Xumusi 11 xiacc moypounsle mianbl o yueoHuky O.C.
["abpuensna, I'.I'. JIsicoBoi» - Bonrorpan» Yuurens 2018.

8. M.A. Psa6oBa, V.1O. Hesckas, P.B. JIuako «Tectel mo xumum 11 xmacey, -
M.: Dx3ameH, 2019.

9. O.C. l'abpuensin, 1.I'. OctpoyMOB «XUMHUYECKUNA HKCIIEPUMEHT B IIKOJIE
11 kmacey; - M.: Ipoda. — 2019.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET
e UurepHet Ypok (Buaeo, Mpe3eHTalnu, TecThl): https://interneturok.ru
Poccuiickas snekTpoHHas mkosia (ypoku, TPEHUPOBOUYHbBIE 3a/1aHUSI, TECTHI):
https://resh.edu.ru/subject/

e Bupryanbnas nadoparopus: http://www.virtulab.net/
e EI'O: http://os.fipi.ru/tasks/8/a
e BIIP: https://sdamgia.ru
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