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MNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE CpeaHero oOmiero o0pa3zoBaHUs
pa3pabotana Ha ocHoBe dexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBannu B Poccuiickoit ®denepanuny», TpeOOBaHMA K pe3yJbTaTaM OCBOEHUS
dbenepanbHOll  00pa30BaTEIBPHON MPOTPaMMBI  CpeaHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DenepalibHOM  rOCYJIapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenuu mnpenogaBaHus
y4eOHOro mpeamera «XHUMHS» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoii
depeparuy, peaM3yIOMIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TonokeHu «Crparernn pa3BuTus BocnuTaHus B Poccuiickon
Oepneparuun Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOByY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oOwiel cTpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUuXxcsl CpecTBaMuU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHuentyaibHbie mnosioxkeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH LIEJICH,
colepKaHusi, PE3yJIbTaTOB OOy4YeHWs U TPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
0011eo0pa3oBaTelbHONM  OpraHu3allii, SBISETCA HEOThEMJIEMON YacThlo HX
oOpazoBaHHOCTU. (OHO CIYXHUT 3aBEPIIAIONIMM HTAllOM peah3aluh  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
IEJOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUs. OTH LIEHHOCTH KacaroTCs
MO3HAHHWS 3aKOHOB MIPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhl
YeJoBeKa, a TaKXKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
30POBBI0 M TNPUPOAHON cpenme. Peamusyercs xumudeckoe 0Opa3oBaHHE
00yyaroIMXcsi Ha YPOBHE CPEIHEro o0Iiero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XHUMHS», COJEPKAHHE UM TIOCTPOCHHE KOTOPOro OIpEENEeHbl B
nporpaMMe MO XHMHUU € Y4€TOM cCHenudUKd HAyKH XUMUU, €€ 3HAUYCHHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW JKM3HH OOIIECTBA, a TaKKe C y4ETOM
o0lmux 1eJed W TNPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero obmero oopazoBanus B Poccuiickoit denepanun.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAET OCOOYIO POJb B
COBPEMEHHOW LMBWIN3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepHUATbHON KYJbTYPBI.
OnHa BHOCHUT CBOI BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IJaHUE IEJIOCTHOTO MPEJICTABICHUSI 00 OKPYKAIOUIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS



BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPAa, OCO3HAHMS B3aUMOCBA3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHUS.

TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XHUMUsS cTajia
HEOTHEMJIEMOM YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pelleHue
[NIO0AIBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS 4YEJIOBEUECTBA — ChIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 3JJ0POBBAI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLUIIAMH CPEIHEro OOLIEro
oOpazoBanus coaepkanue npenamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmmxcsi, HEOOXOJIMMYI0 WM IS BBIPAOOTKM  MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIEUIHOTO BKJIIOUEHHUS B JKU3Hb COLIUYMA, MPOJOJIKEHUS
00pa3oBaHMsI B pa3IMYHBIX 00JIACTAX, HE CBI3AHHBIX HETIOCPEJCTBEHHO C XUMUCH.

CocraBnsitomiuMu — npeaMera  «XUMHUS»  SBISIOTCS  0a30Bble  KypCehl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOpraHWYECKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMA
3HAHUU MO0 HEOPraHWYECKOW XUMHU (C BKJIIOYEHUEM 3HAHUU U3 OOIIeH XUMUM) U
opranudeckoil xumun. GopMHUPOBaHUE JAHHON CHUCTEMbl 3HAHUN MpPU HU3YUYEHUU
npeaMera oOecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEr0 MHOroo0pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranunueckas xumus» U «OOmas u
HEOopraHuyeckas Xumus» cQopMupoBaHa B MpOTrpaMMe MO XUMHUU HA OCHOBE
CUCTEMHOTO TMOJAXO0Ja K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOyCIIOBJ€HA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIECTBA
paccMaTpHUBaIOTCSl HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCIMHEHMM, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX U DIJIEKTPOHHBIX
IpPEACTaBICHUA O CTpoeHHH BemecTB. CBeneHHs 00 uU3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUH — OT YIJIEBOJOPOJOB J0O CIOKHBIX OHOJOTHYECKU
AKTUBHBIX COEIUWHEHHMU. B Kypce OpraHm4ecKo XUMHH IOJYYarOT pPa3BUTHE
c(hOopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHBIC
IPEICTABICHUS O XMMUYECKOM CBS3M, KIAaCCU(PUKALMOHHBIX NMpPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLINU.

[log HOBBIM yIJIOM 3peHuss B mpeaMmere «Xumus» 0a30BOro YpOBHS
paccMaTpuBaeTCsi M3YYEHHBI Ha YpPOBHE OCHOBHOIO OOIIEr0 0OOpa3oBaHMs
TEOPETUYECKU Marepuan | (PaKTOJOTMYECKUE CBEIEHUS O BEllecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMUSD» O00ydarouuMcsi TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



MEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOMOJIOTHYECKUX TO3UIUH,
ry0Xe TMOHATh HCTOPUYECKOE U3MEHEHHEe (YHKIUH H3TOro 3akoHa — OT
00001IaroNIeH 10 OOBSACHSIONICH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, X COCTaBe, CTPOEHUH,
CBOWMCTBAaxX W MPUMEHCHHH, a TAKKE€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus jomnonHsercs B Kypcax 10 m 11 kmaccos
AJIEeMEHTaMHU COJIEP)KAHMSI, WMEIOIIMMH KYJIbTYPOJOTUYECKHA W TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHUIO B3aMMOCBA3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAalOT €€ pojib B TO3HABATEIHHON W TMPAKTHYECKOU
JESTETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHUSI K MPOIECCY
TBOPYECTBA B 00JACTH TEOPUH M MPAKTUYECKHUX MPUIOKCHUA XHUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIMBATh WHGOPMAIUIO U
OpUMEHSATh €€ JUIss TIOTIOJHEHUS 3HaHWM, peNIeHUS WHTEUICKTYalbHbIX U
AKCIIEPUMEHTAJILHBIX HMCCIIEA0BATEIIbCKUX 3a1a4. B 1emom coaepikanue yadeOHOTo
npenMera «XUMHUS» ~ JAaHHOTO  YPOBHS  HM3YYECHHsS] OPUEHTUPOBAHO  Ha
dbopMupoBaHre y OOy4YaOMIMXCSA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
bunocohckux WaEH, TaKuX KaK: MaTepUaTbHOE €IMHCTBO HEOPTaHHMYECKOTO M
OpraHUYeCcKOro MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[I03HABACMOCTh TPUPOJHBIX SBJICHUA MyTEM OKCIIEPUMEHTAa U
pEelIeHUs] TMPOTHBOPEUYUN MEXJIy HOBBIMH (akTaMu H  TEOPETUYECKUMH
MPEANOCHUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX TpodieMm, a
Takke Mpo0JIeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbSI, CO3/IaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHHS, pPa3BUTUS W COIMATHM3AIUN
0o0y4Jaronuxcsi MPUHATBIC TPOrPAaMMON MO XHMHH TIOJIXOJBI K OIPEICICHHUIO
colepKaHUsi M TOCTPOCHHS TMpeAMeTa MpeaycMaTpuBaroT (GOpPMHUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOIMUX 0a30Boe 3HAYCHUE s
Pa3sIUYHBIX BHUJIOB JCSITCIBHOCTU: pEHICHUS TMpoOJieM, TOWCKa, aHaiu3a W
00paboTku nHpOpMaIMK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIBITA MPAKTUIECKOU
U HCCIE0BATEIIbCKON JEATEIHPHOCTH, 3aHUMAOIICH Ba)XHOE MECTO B TO3HAHWU
XUMUH.

B mpaktuke mpemnonaBaHWs XUMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIEero o0Opa3oBaHUs, IIPU ONPEACICHUN
colepKaTeIbHOW XapaKTEPUCTUKHU TIICJICH HW3Y4YeHHUs TpeaIMeTa HalpaBlIeHUEM
NIEPBOCTETNICHHONW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTHYECKON
JIESITETPHOCTH 4YE€JIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MUPOBOU KyIbTyphl. C



METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH W3y4YeHUs
IIpeIMETa SIBJISICTCS BIIOJIHE OTIPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3YUYEHUS TMpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 =11 kJ1.) SBIIAIOTCSA:

e (¢dopMuUpOBaHHWE CHCTEMBbl XHUMHUYECKHUX 3HAHUM KaK BaKHEHIICH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIIOYEBBIC MOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNI MHPOBO33PEHUYECKOIO XapaKTepa, 03HAKOMJICHHUE C HCTOPHEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHue U pa3BUTHEC MPEICTABICHNN O HAYYHBIX METO/AX IMO3HAHUS
BEUIECTB M XUMHUYECKUX peaKIHi, HEOoOXOAUMBIX ISl MpUOOpeTeHuUs
YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB M XUMHUYCCKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCETHEBHOM KU3HU;

e Pa3BUTHE YMEHHU M CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIOJIEHUEM TMPaBHII
0e301acHOro OOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA TIeJIed U 3a/1a4 U3y4YeHUs
peaMeTa B IPOrpaMMe 10 XUMHH yTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUHU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME CpemHero olmiero oopazoanus. CeromHs B
OpernojaBaHu  XUMHM B OOJIbIlIEd  CTENEeHM OTHAETCA  MPEeANouYTeHUe
MPAKTUYECKON KOMIIOHCHTE COJACp)KaHWUS OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa3oBaTEIbHOM OpraHU3alliy, BIAJCIOLIETO HE
HAOOpOM 3HaHWN, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIloco0aMu u
YMEHUSIMU aKTUBHOT'O TOJIYYCHHS 3HAHUN U TMPUMEHEHUS UX B PEaTbHOU KU3HU
JUTSI pEIICHUST TPAKTUYECKUX 3a]1ad.

B cB3m ¢ 3TUM mnpu M3yueHUU TMpeaMmeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKKE IEJN U 3a]1a4H, KaK:

aganTaiys 00yJaromuxcsl K YCIOBUSM JUHAMHYHO PA3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX XKU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIICCTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHUEe y O0OyYarolUMXCsi  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETCHIIN), WMCIONIMX YHUBEPCAIbHOE 3HAYCHUE IS PA3IUYHBIX BHJIOB
NEeSTENBLHOCTH: PElIeHus MpoOJeM, MOUcKa, aHalu3a U 00paboTKu MH(POPMAIINH,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUS OMbITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHMM XHWMHHM, a TaKXkKe i1 OLEHKH C TO3UIUN



IKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIHSHHUS BEIIECTB M XUMHUYECKHUX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPEy;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YJArOIIMXCS: CIOCOOHOCTH CaMOCTOSATEILHO IIPHOOPETATh HOBBIC
3HAHUS 110 XUMHUHU B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOTH30BATh
COBpPEMCHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH IS TOWCKA W aHalin3a y4eOHOH n
HAyYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(GhOpMHpPOBAHUE U PA3BUTHE Y 00YYAIONIUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOJIFO1aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMCHTA;

BOCIIUTAaHUE Yy oOOydJarommxcss yOEXKIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHUHM TJIOOAIBHBIX IMPOOIEeM
PaIMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETHUECKUX PECYPCOB H
COXpaHEHUsI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OCPEKHOTO
OTHOIIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUS TOJYYCHHBIX 3HAHMHA IS TPHHITHS TPAMOTHBIX PCIICHHUHA B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMH SIBICHHUSIMHU.

B yueOHOM mmiaHe cpeaHero oOIero oOpa3oBaHMS NPEIMET «XUMUSDY
0a30BOT0 YPOBHS BXOJIUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAyYHBIE
IPEIMETHD.

OO61iee yncno 4acoB, OTBEAEHHBIX ISl U3YyYEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpazoBaHus, coctaBiseT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMHUA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMUM

[IpeameT opraHnyecKor XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
IIOJIy4ECHUM HOBBIX BELIECTB M MaTEpHANIOB. Teopusi CTPOCHHsS OPraHUYECKHUX
coenuneHnii A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEeHHSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BeulecTB. l'omoisiorusi, wu3oMmepus. XHMHYECKas CBA3b B
OpPraHUYEeCKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupukaluyu OopraHuyeckux BeuiecTB. HomeHnknarypa
OpraHUYEeCKUX COEJMHEHHH (CcUcTeMaThyecKas) M TpPUBHAIbHBIE Ha3BaHUs
BAXKHEUIIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEILECTB.

DKCHepUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB W HUX MPEBpaIlCHU:
O3HaKOMJIEHHE ¢ oOpa3llaMu OpraHMYeCKHX BEIIECTB W MaTepuajaMH Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIECTB, HAOJIIOJEHUE U
ONMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB I10 MPEBPAIICHUI0 OPIrAHUYECKUX BELIECTB
IIpYU HarpeBaHuu (IJIaBJICHUE, OOYITIMBaHUE U TOPEHUE).

Yraesopopoasl

AnKaHBI: COCTaB W CTPOEHWE, TOMOJIOTMYECKMH psn. MeraH W 3TaH —
OpOCTEUIINE NPEJCTABUTENN QJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu 3aMellleHuss U TOPEHHs), HAXOXKIACHHE B IMPHUPOAE, MOIyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHUI Psii. DTUIIEH U MPONWIEH —
OpOCTEUIINE MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu THAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMM, OKHUCICHHS U
MOJINMEPHU3ALIIH ), TOTyYEHUE U TPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakHEUIIHE
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydeHne cHMHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psi. ALlETUIIEH
— MPOCTEUIINA NPEICTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (DU3UUYECKUE H
XUMHUYECKHE CBOMCTBA (peakluy TUIAPUPOBAHMS, TaJOTEHUPOBAHUS, TUApaTalUH,
rOpEeHus), MOJyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3NYECKUE U XMMHUYECKHUE CBOMCTBA
(peakiuu raJIoreHUPOBAHUS U HUTPOBAHUS), MOJIyYEHUE U NMpUMEHeHue. Tonyon:
cocmas, cmpoeHue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBANHUA U HUMPOBAHUs), NOTYYeHue u npumeHenue. TOKCHUHOCTH



apeHoB. ['eHeTMueckasi CBsI3b MEXIY YIJIEBOJOPOJAMH, MPUHAMICKAIIUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoHBIE WCTOYHHMKH YTIEBOAOPOJOB. [IpUpoaHBIM Ta3 W MOIYTHBIE
Hersaubie ra3el. Hedte u e€ mpoucxoxaenue. CriocoObl mepepaboTKu HEPTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKHUW, KaTAIUTUYECKHil), mnuponu3. I[IpoayKTsl
nepepadoTKu HepTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €r0 MePepadOTKH.

DKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHUS BELIECTB M HMX MPEBPALICHUN:
O3HAaKOMJIEHME C 00pa3uaMu IJJaCTMAcC, KaydyyKOB U PE3HMHbI, KOJUIEKUUU
«Hedbts» u  «Yromp», MOJENMPOBAHHE  MOJIEKYJ  yTIEBOJOPOJOB U
raJIOr€HONPOU3BOHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuétnrble 3amaun.

Beluucnenuss mo ypaBHEHHMIO XHWMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTA PEaKUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MIPOJTYKTOB PEAKIIUH).

Kucsopoaconepskamue opranndecKue coeMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBHL. METaHON W 3TaHON: CTPOCHHME,
busznueckue M XUMHYECKHE CBOMCTBA (peaklUh C AaKTUBHBIMU MeETallJIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHHUE), NpUMeHeHue. BoaopoaHbie CBA3M MEXAY
MOJIEKyJIaMU CIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaToMHbBIE  CHOUPTBL. OJTWIEHTJMKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHUE CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTalJlaMH, KaueCTBEHHas peaklusi Ha MHOTOaTOMHbIE crnupThl). JleiicTBue Ha
opranus3M yenoBeka. [[puMeHeHne riauuepruHa U STUIICHTITUKOJIS.

®deHon: CTpOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.

Toxcuunocth perona. [Ipumenenue gpenona.

Anpnerunpl U kemouwvl. DPOpManmbIETHI, ALETAIBIETHA: CTPOCHUE,
¢usnyeckue U XUMHUYECKHE CBOMCTBa (peaklMHu OKHCICHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH), TIOJYyUYEHUE U IPUMEHEHHUE.

OOHOOCHOBHBIE MpeaeibHble KapOOHOBBIE KHCIOTBL. MypaBbuHas U
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOwue i Kiacca KUCIOT, peaklus 3TepuUKanum), NoJyuyeHue U MPUMEHEHHUE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIOT. MbLTa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxuble 3¢upbl Kak MpPOU3BOAHbIE KapOOHOBBIX KuCIOT. [‘maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.



VYrineBompl:  cocTtaB, KiacCH(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
noyicaxapubl). ['oko3a — npocTelinii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJICKYJIbI, (U3WYECKHE W XWUMHUYECKHE CBOMCTBAa (B3aUMOJCHUCTBHE C
ruapokcuaom meau(ll), oxucieHue ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOJIC, MPUMEHEHUE,
ouosoruyeckas poiib. @orocunre3. OpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupojasbsle noaumepsl. CTpoeHHe Kpaxmana U
HEeJUToNIo3bl.  DU3MUecKue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YEHUS BEUIECTB M HMX IPEBPALICHUNA:
IpOBEICHUE, HAONIOJCHUE U ONHCAHWE JIEMOHCTPALMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIECHHE 3TaHOJIA
okcuzoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacCTBOPOM OKCHJIA
cepeopa(l) m ruppoxcugom wmeau(Il), B3ammopeiicTBuE Kpaxmana ¢ HOAOM),
MPOBEJICHNE MPAKTUYECKON PabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnrlie 3agaun.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (maccbl, o0bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTAa pPEaKUUU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIUN).

A30TcoziepKalue OpraHuuecKue COeIMHEHMUS.

AMUWHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHudeckue coeauHeHus. dusnyeckue
U XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe riunuHa). buonormyeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuasl.

benkn kak nOpHpOJHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAsl M TPETUYHAs] CTPyKTypa O€NKOB. XHMHUYECKHE CBOMCTBAa OECJIKOB:
TUIPOJIA3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKIINN Ha OCITKH.

OKCIEpUMEHTANbHBIE METOJIbl HM3Yy4YEHHUS BELIECTB W MX IPEBPAILCHUIA:
HaOII0/ICHHE U OMUCAaHKWE JIEMOHCTPALIMOHHBIX OTBITOB: JIEHATypalus O€IKOB Mpu
HarpeBaHUM, [IBETHbIC PEaKIUU OEIKOB.

BbicokoMoJieKyJIIpHBbIE COeIMHEHU S

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEOUHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMHU, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEOUHEHUM —
NOJIMMEPU3ALS U MOJTUKOHEH A

DKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BEUIECTB M HMX MPEBPALICHUIA:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeIMeTHbIEC CBSI3H.



Peanuzanus MexxnpeaMETHBIX CBS3€M NPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10  kjmacce  OCYIIECTBJISIETCS ~ 4Yepe3  HUCIOJb30BaHUME  Kak  OOmMX
€CTECTBEHHO-HAYUYHbIX MOHATHI, TaK U MOHITUH, SBISIOMINXCS CUCTEMHBIMU JIJIsI
OTJICJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: ABJICHUE, HAYUYHbIN (haKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJIM3, CUHTE3, KJIacCUu(PUKalUs, MePUOAUIYHOCTh, HAOIIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

dusnka: MaTepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKya,
SHEPreTUYECKUI ypOBEHb, BEILECTBO, TEI0, OO0BEM, arperaTHo€ COCTOSIHUE
BEIIECTBA, (PU3NYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opranusm, Ouochepa, oOMEH BEIIECTB B OpraHuU3MeE,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKU, YIJIEBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIE, TOILINBO,
pecypchl.

TexHoJIOTUsl: NUIIEBBIE MPOAYKTH, OCHOBBI PAllMOHAJIBLHOIO MHUTAHMUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEpUAJIbI U3
MCKYCCTBEHHbBIX U CHHTETUUECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI XUMHUM

XUMUYECKUM dneMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
00010uKa. DHEpPreTuuecKrue ypoBHH, MOJAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/iesieHUs] 3JEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[lepnomnueckuii 3akoH U Ilepuonnyeckas cucrema XMMHUYECKHUX BJIEMEHTOB
. Y. MenneneeBa. Cs3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cucTemsl
xumuueckux aiemeHToB . M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TPYNIaM U MEpPHOJIaM.
3HaYCHHUE NEPUOINYECKOr0 3aKOHA B PA3BUTUH HAYKH.

CrpoeHnue BemiecTBa. XUMHYECKas CBSI3b. BHAbl XUMHUYECKOW CBS3H
(koBaJIGHTHAsI HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHuUs KOBaJICHTHOM XUMHYECKOM CBSI3U (0OMeHHBI u
JIOHOPHO-AKIIENITOPHBIN ). Bonoponnas CBSA3b. BanenTtHOCTSD.
DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKuciaeHus. OHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucTemax. VICTUHHBIE M KOJIJIOMJHBIE PaCTBOPHI.
MaccoBas 101 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BeIIEeCTB. [eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJIEKAIINX K PAa3JIMYHBIM KJIaccaM.

Xumuyeckass — peaknus.  Knaccudukanmss  XUMHYECKUX — peakiuid B
HEOPraHUYEeCKOM M OpPraHWYeCKON XHWMHHU. 3aKOH COXPAHEHHsSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT paznudHbiX (paxTopoB. OOpaTUMBbIE
peakiuu. XHUMHUYECKOE paBHOBecue. {DakTOpbl, BIMAIOIIUE HA COCTOSAHUE
xuMu4eckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nucconnanus. CuiabHbIe U ciia0dblie aneKkTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IEIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUsI BELIECTB W MX IMPEBpAILCHUI:
nemoHcTpanus Tabnun «[lepuonnueckas cucrema xuMmuueckux snemeHtoB /. .
MenneneeBay, M3ydeHUE MOJENIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJECHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U J1a00OPATOPHBIX OIBITOB (Pa3I0KEHUE TMEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHIWKATOpPAa, pEaKIUH HMOHHOTO OOMEHaA),
MPOBEJICHNE MTPAKTUUECKON paboThl «BiusHUe pa3IuuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOU pEAKIUM.

Pacuérnrble 3amaun.

Pacuérel 10 ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IIOHATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heopranuuyeckast xumusi

Hemerammer.  Ilonoxenne HemerauioB B Ilepuoandeckoir  cucreme
xumudeckux siemeHToB [[. WM. MenzaeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusnyecKkre CBOWCTBA HEMETALIOB. AJUIOTPONUS HEMETAIOB (HA MpuMepe
KHCJIOPOJIa, cephl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIUX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga MU KpEeMHHS) W HMX  COCAMHEHHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUI ).

[IprmeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Mertamnsl. 1lonoxenne meraiioB B llepuoanueckor cucremMe XHUMHUYECKUX
sanemeHToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOmue gusnueckue cBoicTBa MeTauioB. CIUiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PsAJT HATIPSKEHUI METaJIOB.

XUMUYECKHE CBOWMCTBA BAXXKHEWIIMX METAJUIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, almoMUHUH, [IUHK, XPOM, JKEJIE€30, ME/Ib) U UX COCTUMHEHUHN.

OO6mume cnocoObl Moiay4yeHus MeTaioB. lIpuMeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJBl M3y4YEHHUS BELIECTB W MX IPEBPAILCHUMN:
U3y4YeHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 0O0pa3IOB HEMETAIUIOB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4, HAOJIOJIEHWE M ONHCAHHME JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHUJIA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IIEeJI04YeH, KaYECTBEHHbIE PEaKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa MM 00OBbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBAa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€Tsl Macchl (00BEMA, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHUSA U KM3Hb

Ponp xuMuu B o0ecrieueHUH 3KOJIOTUYECKOM, IHEPreTUUECKON W TMHIIEBOM
0€30MacHOCTH, Pa3BUTHH MeAUIHMHBL. [loHSATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpeacraBnenuss o006 OOMMX HAyYHBIX MPUHIUNAX  TPOMBIILIEHHOTO
NOJIyYEHHUsI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB. BAXKHEUIIHUE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKIMOHHbIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
Marepuanbl s JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE W MHUHEPAJIbHbIC
ya0OpeHus.

XuMHUS U 3I0pPOBbE YEIIOBEKA: IPAaBWJIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBujia 0E€30MaCHOTO KCIIONb30BaHUS MPENapaToB OBITOBONM XUMHUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHbIX  CBsI3ed NpU  HM3y4YeHHMH OOlmed u
HEOpraHu4eckoi XxumMuu B 11 Kiacce ocylIeCTBISETCS 4epe3 UCIOJIb30BAaHUE KAK
OOIIMX ECTEeCTBEHHO-HAYYHBIX TOHSITUM, TaKk W TIOHSATUN, SBIISIFOUIAXCS
CHCTEMHBIMM ISl OTAEJBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mre ecTeCTBEHHO-HAY4YHbIE MOHSATHSA: HAy4YHbIH (akT, TUIoTe3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCHU(pUKAIMs, TEePUOJANIYHOCTh, HAOII0ICHHE,
SKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusnka: MaTepus, SHEPIHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PaJMOaKTHUBHOCTh, MOJICKYJIa, SHEPreTUUYCCKHI YPOBEHbB, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3NUYCCKHUE BEIUMYHMHBI U CIMHMIIBI MX
U3MEPEHHMSI, CKOPOCTb.

buonorus: kneTka, opraHuM3M, JKOCHUCTeMa, Owocdepa, Makpo- U
MHUKPOJIEMEHTbI, BATAMHHBI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadus: MuHEpabl, TOPHBIC MTOPOIBI, MOJIE3HBIE NCKOIIAeMbIe, TOTLINBO,
PECYpPCHI.

TeXHOJIOTHS: XUMHUYECKasi MPOMBIILICHHOCTb, METaUTyprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEIbCKOXO3SHCTBEHHOE IIPOM3BOJCTBO, ITUIICBAs
IPOMBIIUICHHOCTh,  (papMaleBTUYCCKass  MPOMBIINIICHHOCTb,  MPOU3BOICTBO
KOCMETHYCCKHUX IIperapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTCPHAJIOB,
AJIEKTPOHHASI POMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
0o0yYalomMUMuUCId TporpaMM CpeaHero ooOmero ooOpa3oBaHus (JIMUHOCTHBIM,
METanpeJMETHbIM M NOpeaAMeTHbIM). HaydHo-MeToauueckol OCHOBOW st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPAMM CPEIAHEro OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBINA MTOAXO/.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS NpeAMETa «XHUMHs» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIIEHUIO;

HaJIM4KUe MOTUBALIMH K O0yYEHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEW M UCTOPUUYECKHUX TPAAULIMIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYy4arolIUMXCsl PYKOBOJACTBOBAaThCS B CBOEH
NEATEIIbHOCTH LEHHOCTHO-CMBICIIOBBIMA yYCTAHOBKAaMHU, NPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIM4YKEe MPaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH KU3HCHHBIE TIJIAHBL.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS IpeaMera «XHUMHS» AOCTUTAIOTCA B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COUUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJleaJlaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIEeCTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIONIUMHU  MpoIeccaM
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTHU
00yJarommxcs.

JIMYHOCTHBIE pE3yNbTAaThl OCBOEHHA MpeAMETa «XHUMHS» OTPAKAOT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIIBHOW W TPAKTUYECKON JACSITEIBHOCTU
oOyyJaronuxcst o peajusaly NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YUCIE B
YacTHU:

1) rpa:x1aHCKOT0 BOCIIMTAHMS:

OCO3HaHUs 00YYaIOIMIMMHCS CBOUX KOHCTUTYLIMOHHBIX MPaB M 00S3aHHOCTEMH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBUJIAX MEXKINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH TMPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
aApryMEHTBI IPYTUX MPU aHAJU3€ PA3TUYHBIX BUJIOB YUEOHOU e TEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTTUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTEYECTBEHHOW XUMHH;

YBXKEHHSI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M IMPAKTUYECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAyKH €CTh PEe3yJbTar
JUTUTEIBHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX HAKCHEPUMEHTAJbHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYyJa YYEHBIX U IPAKTUKOB;

MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCIEIYIOIIEM
aHanu3e MHPOPMAIUUA O TEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOW OTEUECTBEHHOU
XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBECHNS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallMu, CBA3aHHbBIC C XUMHUUYECKUMHU SIBICHUSMH,
U NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJEHUE M TOCTYIIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM W OCO3HAHUE IMOCJIEACTBUM 3THUX
MOCTYTKOB;

4) gpopmupoBaHus KyJbTYPHI 310POBbS:

MOHUMAaHUSl IIEHHOCTEH 30pOBOrO0 u 0Oe30MacHOro ooOpasza >KH3HH,
HEO0OXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3myeckomy u
MICUXUYECKOMY 370POBbIO;

coOyroficHUsT TpaBwi 0€30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHUMAHHUSl LEHHOCTH NPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHMS TOCIEJICTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHNOTpeOIeHUs
AJIKOT0J1s, HAPKOTHUKOB, KYpEHHUs);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHHUKAaTUBHOU KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATEIHCKON
NESTELHOCTH, OOINECTBEHHO TMOJE3HON, TBOPYECKOW W JPYrUX BHAAX
NeATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3a]ay
COIMaJIbHOM HAINPaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);



MHTEpECca K MPAKTUIECKOMY M3yUEHHUIO MPodeccuil pa3aTuyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHHUS TTPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYAY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU 1€ TEIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BBIOOpDY MHJMBHAYaJIbHOM TpaeKTOpUHU
oOpasoBanumsi, Oymymieli Mmpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 1I€JI€CO00Pa3HOr0 OTHOLIEHUS K NPHUPOAE, KAK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MJIE;

NOHUMAaHUS TJIOOAIBHOIO XapakTepa SKOJOTUYECKHX MpOoOieM, BIHMSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLMATIBHON CPEABL;

OCO3HaHUS HEOOXOJUMOCTH HCIOJb30BaHUS JOCTHKEHUM XUMHUHU IS
pelIeHus] BOIPOCOB PAllMOHAIBHOTO MPUPOI0TI0JIb30BAHMUS;

AKTUBHOTO HENPUATHS JICUCTBUM, NPUHOCSAUIUX BPEJ  OKPYKaIOIICH
OPUPOAHON Cpele, YMEHHsS IPOrHO3UPOBATh HEOJArONPUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUA NMPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIM4YUs Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpBI,
OmbITa NEATEIbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIILHOM, KOMMYHUKATUBHOW W COLHMAIBHOMU
IPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O IIO3HAHMS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
dbopMHUpPOBAHNY PAIMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEIIOCTHOTO
npeacTaBlieHuss 00 OKpYyKarolleM MHUpE Kak O €IMHCTBE MPHUPOAbI U YellOBeKa, B
NO3HAHWW MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHWH MpoOJIEeM COXpaHEHUs
IIPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHHM JJI1  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHYECKONM HANpPABIEHHOCTH W Ba)XHOM pOJIH B
CO3JJaHUU HOBOW 0a3bl MaTepUaJbHON KYJIbTYPbl, PELICHUU TJIO0AIBHBIX MPOOIEM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, DHEPIreTUUYECKOU, MUILIEBON U
AKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEIAUIMHBI, OOECIEYEHUH YCIOBUMI
YCHENIHOTO TPyJAa U OKOJOTUYECKH KOM(POPTHON JKH3HUM KaXKIOTO 4ICHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOJIb30BaTh



NOJTydyaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS SIBICHUN OKpPY’KAIOIIEero Mupa u
IPOUCXOAIIMX B HEM U3MEHEHUI, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4HbIX (DaKTOB W HMEIOIIMXCS JaHHBIX C LENbI0 MOJyYeHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIOJIb30BaTh XUMHUYECKHWE 3HAHUSA U1
pelieHus npobyieM B PeaIbHBIX )KU3HEHHBIX CUTYALMSIX;

UHTEpeca K O3HAHMIO U HCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa30BaHUIO U
caM0o0Opa30BaHUI0, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTAM TpyZa B pa3iIn4HbIX cepax NpodecCHOHATbHON

JNESATEIbHOCTH.
METANPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe pe3yinbTaThl OCBOCHHS y4eOHOTO IMpeaMeTa «XUMHUsS» Ha
YPOBHE CPEAHET0 00111ero 00pa30BaHUsI BKIIIOYAIOT:

3HaUUMble  JUIsE  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIE3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBICHUE,
polece, CUCTeMa, Hay4dHbI (paKT, MPUHIUII, THUOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, KCcCclie0BaHNe, HAOTIOCHIE, N3MEPEHHE, SKCTIEPUMEHT U APYyTHE);

yHUBEpCAJIbHBIC Y4eOHBIC NEeWCcTBHs (TIO3HABATEIbHBIC, KOMMYHUKATHBHbIC,

peryJISITUBHBIC), o0ecrieurBaroIIre dbopmupoBaHue GbyHKITMOHATBHOMN
IPaMOTHOCTH M COIMATLHON KOMIIETEHITUN 00yJaroNIXCs;
CIIOCOOHOCTH o0yJaronmxcs MCTIOJIh30BaTh OCBOCHHBIC

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIE y4eOHbIC
JCUCTBUS B MMO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHbIE PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMH
JICHCTBUSIMU.

OsJanenue YHUBEPCAJIbHBIMHI Y4eOHBIMH MO3HABATEJIbHBIMH
JIeHCTBUSIMM :

1) 6a30Bble JIOrHYEeCKHE TeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENEATh 1ENM JESATEIbHOCTH, 3aJlaBasg MapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh MPHW OCBOCHUW 3HAHUN MPUEMBI JTOTMYECKOTO MBIILJICHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKHU TMOHSATUM U YCTAHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBIICHUI;

BEIOWPATh OCHOBAaHUS W KPUTEpUHM IS KiIacCU(PUKAIUA BEMIECTB U
XUMHYECKUX PEAKIINN;

YCTAaHABJIMBATh MPUYMHHO-CIECACTBEHHBIC CBA3M MEXIYy H3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMYECKUE pPacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
AQHAJIOTUU), BBIABJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B paccMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUECHUS,

IMPUMEHSThH B MPOLIECCE TO3HAHMUS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIbHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) ODJIEMEHTa, XuUMUYeckas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakIuyu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS JUISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIICCTB U XUMUUECKUX PEAKIIUM.

2) 0a30oBbIe HCCJIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAaHMS BEUIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATh 1IENU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYXKJECHUI;

BJIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W IMPOBEIACHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHUSI HAOIIOJATh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh
0000I1IeHNS ¥ BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEAOBAHUSA,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOJCIIAHHON paboTe;

npuoOpeTaTb OMNBIT YYEHWYECKOM HCCIEAOBATENbCKOM M MPOEKTHOMN
NEATEeNIbHOCTH, MPOSBISTH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIbHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKUX 3a]ay, IPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ nunopmanueii:

OPUEHTUPOBATHCS B Pa3JIMYHbBIX HMCTOYHUKAX uHopManu
(Hay4HO-TIONYJISIpHAsl ~ JIUTEpaTypa XHUMHYECKOIO COJEpKaHUsA, CIIPAaBOYHbIC
nocoOusi, pecypcbl HTEpHETa), aHATIM3UPOBATh UH(POPMALIMIO PA3IUYHBIX BUJIOB
u  GopM TIPEACTABICHMS, KPUTUYECKH OICHWBATh €€ JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;



(GopMyIupoBaTh 3alpOChl U NPUMEHATh PA3IUYHbIE METOJbI IPU MOUCKE U
orOope wuH(pOpMaIMK, HEOOXOAMMOW JJis BBINOJHEHUS Y4YeOHBIX 3aaad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMY  HpEICTaBICHUS
uH(popmaluu (cxeMsbl, rpaduKH, TarpaMMbl, TaOJINLbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAYUYHBIH A3BIK B KayecTBe CpeAcTBa MHpu pabdoTe ¢
XUMUYECKON uH(pOpMalMeil: NPUMEHATh MEXIpeAMETHbIe ((U3UUecCKue U
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, HOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKUE CpEICTBA
HarJISAHOCTH.

OgyaieHNe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYXJ1a€MOM TEMBI B XOJ€ JUAIOra W/Win
JUCKYCCUHM,  BBICKa3bIBaTh  HjAeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEITI0KEHHON 3a/1a4u;

BBICTyIIaTh C MPE3EHTAlUEil pe3yJbTaTOB IMO3HABATEIBHON JESTEIBHOCTH,
NOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU P BBITIOJHEHUN
XUMHUYECKOTIO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl M0 HUCCIEI0BAHUIO CBOWMCTB
U3Yy4YaeMbIX BEILECTB, pealn3alnuy y4eOHOro MpoeKTa u (popMyJInpoBaTh BBHIBOABI
O pe3yjibTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHMS MO3UIMM B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OsJ1aieHHe YHUBEPCAJbHBIMHU PeryISTUBHBIMM JeHCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYILECTBIATH CBOI I103HABATEJIbHYIO
NEeATENbHOCTh, ONpenessis €€ Leau W 3aJadyd, KOHTPOJIMPOBAaTH U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeajaraéMblii aJroput™m ACHCTBUN mpu
BBIMOJTHEHUH YYE€OHBIX UM UCCIIEOBATENbCKUX 3ajJad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBIA CINOCOO UX pEHIeHHs C YYETOM IIOY4YEHMsI HOBBIX 3HAHUH O
BELIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalln3a
Y CaMOOLICHKH.

NNPEJMETHBIE PE3YJIBTATBI

10 KUIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsI Kypca «OpraHudeckas XUMUSD)
OTpaXaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XUMHYECKOM  COCTaBISIONICH
CCTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XHMHH B TIO3HAHWH SIBJICHUUN



npupoasl, B  (QOPMUPOBAHWUU MBINUICHHS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JJIsI pEIICHHs TPAKTUUECKUX 3a/1a4
¥ JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPHUPOJTHOU
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIAralIIUe TMOHATHS (XMMHYECKUH JJIEMEHT, aToOM, DJJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPHULIATEILHOCTh, XUMUYECKas
CBA3b, CTPYKTypHasi opmyna (pa3BEpHYTas U COKpaII€HHAs), MOJIb, MOJISIpHas
Macca, MOJISIpHbIA 00BEM, YIJIEPOJHBIA CKeleT, (QyHKIMOHAJIbHAS TpYIIa,
paauKai, U30MepHs, U30MEPhI, TOMOJIOTUYECKUM PsZl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHUCIIOPOJ, U Aa30TCOJAEpXkAIINEe COCAUHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAUHEHHUS); TEOPUH U 3aKOHBI (TEOPUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3bIK XUMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXanme B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJOTUYECKHUE CBEJICHUS O CBOWCTBAaX, COCTAaBE, TMOJYyYCHUH W
0€30MacHOM HCIIOJIb30BAHUM BaXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JEATEIbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE MPHU3HAKH TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATUS HPU
ONMCAaHUU COCTaBa, CTPOCHHUS U IPEBPALIEHUN OPTAHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHU HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JIJIS
COCTABJICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YPaBHCHUU XUMHUYECKUX pEaKIuH,
U3rOTaBIMBATh MOJIENIM MOJIEKYJ OPraHMYECKHX BEUIECTB JJISI WJUIFOCTpPAlMUd HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIIMBATh MPUHAMICHKHOCTh WU3YUCHHBIX
OpPraHMYECKUX BEIIECTB [0 HX COCTaBY M CTPOCHHID K ONPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yriaeBOJOpOAbI, KHUCIOPOI M a30TCOAepKallue
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs), JaBaTh KM Ha3BaHUS 110
cucrematnueckod HomeHkiarype (IUPAC), a Takxke NpuUBOIUTH TpUBUAIBHbBIC
Ha3BaHUSl OT/EJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMMWICH, alleTUJIEH,
ATUJICHTJIMKOJb, TIULepUH, (peHois, (GopManbaerus, aneraiblIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh yMEHUSI OMNPENCISITh BHUABI XUMUYECKON CBSI3H B
OpTraHUYECKUX COCAMHEHUAX (OJMHAPHBIC U KPATHBIC);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJOXKECHHUS TEOPUU CTPOCHUS
opraHnueckux BemiectB A. M. bytiepoBa 111 00bsICHEHUS 3aBUCMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOEHUE,
bu3nUecKkue W XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEILIECTB (METaH, 3TaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, mermnOyranuen-1,3, OeH30J, METaHOJ, 3TAaHOJ], STUJICHIJIUKOJb,
TJIMIEpUH, (EHOJI, alleTalbJIeTu, MypaBbUHAs W YKCYCHAsl KHUCJOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXIYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTJIEBOIOPOIHOTO
ChIpbsi (He(Th, NPUPOIHBIN Ta3, Yyrojb), CIOCOOBI WX MEpepadOTKH U
MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpPMUPOBAHHOCTh YMEHHMU TMPOBOJUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOIYKTA
peaklMy IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX SBJICHUM (HaOII0IeHNEe, U3MEpPEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE),
UCIIOb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsi TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBUjia MOJIb30BAHUS XUMUYECKON
NOCy/IoOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBWwia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJIHCHHIO JTA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUTAHUPOBATH W BBIIONHITH XUMHYCCKUI
AKCIIEPUMEHT (IIPEeBPAIlEHHs] OPTaHUYECKUX BEIIECTB MPU HATPEBaHUH, MOJTyUEHUE
STUJIEHAa U U3Y4YEHUE €ro CBOWMCTB, KA4YE€CTBEHHbIC pEAKIUU OPraHUuYECKHUX
BEIIECTB, JCHATypalusi OCNKOB IMPU HArpeBaHHUM, I[BETHHIE pEaKIMu OEIKOB) B
COOTBETCTBUM C TpaBWJIAaMH TEXHUKH O€30MaCHOCTU TMpuU OOpalieHuu ¢
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPENICTABIATH PE3YIbTaThI
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3alliCH YpaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh yMEHUM KPUTUUYECKU aHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAITMIO, TONYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOU
uHpopmaiuu, HTepHeT U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  IpaBHJIA  JKOJIOTHYCCKH
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEJIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYKAIOLIEH MPUPOAHON Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHCTBUSA Ha >KUBBIE OPraHU3Mbl OINPEICIEHHBIX OPraHUYECKHUX
BELIECTB, MOHMMasl cMbIca nokaszarend [IJIK, moscHsATh Ha mpuMepax crocoObl
YMEHBIICHUS W MPEAOTBPALCHUS KX BpPEAHOTO BO3JCUCTBUSI HA OpPraHU3M
YeJIOBEKA;

JUIS 0OYYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS: YMECHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CJIETIBIX M CJIA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMMHAYeCKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMUSD» OTPaXKaIoT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B  (QOPMUpPOBAHWUM MBINUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM /IS pEIICHHS TPAKTUUECKUX 3a/1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3J0POBBIO U MPHUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHWM, KOTOpass  BKIIKOYACT:
OCHOBOTIOJIATAIOIINE TOHATHUS (XMMHUYECKHM JJIEMEHT, aToM, H30TOI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA O0OBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKUCJIECHHS, XUMUYECKAs CBS3b
(KoBaJIeHTHAsl, MOHHAsS, METATMYECKas, BOJOPO/IHAS ), KPUCTATUIMYECKasl PElIETKa,
TUIBI  XUMHUYECKUX  pEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
3JIEKTPOJINTUYECKAs JAUCCOLMAIMS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM peakiu¥, XUMHYECKOE€ PaBHOBECHE); TEOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOW JUCCOUMalnu, nepuoandeckud 3akoH [[. M. Menneneesa,
3aKOH COXPaHECHUs MAacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPIUU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN S3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWUS NPUYUHHOCTH H
CHUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (PaKTOJOTMYECKHUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCHOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BCILIECTB B OBITY U NMPAKTUICCKOU JICATCIIBHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIONIUE MOHSATUS TPU
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPAILCHHUII;

c(hOpMHUPOBAHHOCTh YMEHHI HCIMOIb30BATh XUMHUYECKYI0 CUMBOJIMKY IS
coctaBieHus (HOpPMYJ BEIMIECTB ¥  yPaBHCHUH  XUMHYECKUX  PEAKIUH,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHUYEeCKUX BeIlecTB (yrapHblii ra3, YIJIEKUCIBIM Tra3, aMMHak, rami¢Has
U3BECTh, HETAIIEHAs U3BECTh, TUTHEBAsS COAQ, TUPHUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENIEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJEHTHAs, MOHHAs, METAJUINUECKasi, BOJIOPO/IHAS) B COCIUHECHUSX, THUII
KPUCTAIJIMYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJSpHasi,
HMOHHAs, METAJJTMYECKas), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K OMPEAeIEHHOMY KIIacCy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PacKphIBaTh CMBICI MEPUOAMYECKOro 3aKkoHa /1.
N. MeHnneneeBa u 1EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBbHYIO
Y TIPOTHOCTUYECKYIO (PYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dJieMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTteMbl
xumuueckux oanemeHtoB . WM. MengeneeBa, ucnonb3ys NOHATUA «S-, P-,
d-snexTpoHHbBIC opOuTanm, «IHEPreTUYECKue YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB M UX COCAUHEHUM
0 nepuoaam u rpynnam llepuoanueckor cucremMpsl XuMH4eCKUX eMeHToB [l. W.
Menpeneena;

c(OPMHUPOBAHHOCT, YMEHHMH  XapaKTepu3oBaTh (OMHCHIBATH)  OOITUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3jJUYHBIX  KJACCOB,
NOATBEPkKAaTh CYLIECTBOBAHUE TCHETHUYECKOM CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATh XUMUUYECKUE PEAKIMU TIO0
pPa3NUYHBIM TPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIHIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHUIO CTEMEHEH OKHUCJICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHH COCTABJISATH YpPaBHEHUsI PEaKIUU pa3IuyHbIX
THUIIOB, TIOJIHBIE U COKPAIEHHBIE YPABHEHUSI PEAKIIUM MOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMHU UAYT JI0 KOHIIA;



c(OPMUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPKIAIOIIIE
KAueCTBEHHBIH COCTAaB pa3JWYHBIX HEOPTraHUYECKUX BEIECTB, pPaclO3HABaTh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHMUYECKHUX
BEILIECTB;

c(hOpMHUPOBAHHOCTH YMEHHUI pacKpbIBaTh CYIIHOCTb
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  IMOCPEACTBOM  COCTABJIEHUSA
AJIEKTPOHHOI0 0aaHca 3TUX peaKIuil;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKIuu OT Pa3InyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI0 PAaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3aenctsus (nmpunuui Jle [larensbe);

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHUYECKHE IMPOIIECCHI,
JekKalIMe B OCHOBE IMPOMBIIUICHHOTO MOJIYYEHHUsSI CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX U
IKOJIOTHYECKUX MPOOJIeMaxX XUMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BaHUEM
MOHSATUSI «MaccoBas JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30oB
IpU XUMHUYECKUX PEaKIUSIX, MacChl BEIlIeCTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUsS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuJjia MOJIb30BAHUS XUMUYECKON
NOCy/IOl U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSIMH 1O BBIIOJHEHHUIO J1aO0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHITH XUMHYECKUI
AKCIIEPUMEHT (pa3jioKeHHE MEePOKCHUIA BOJOPOAA B MPUCYTCTBUM KaTalu3aTopa,
ONpENeIICHUEe CpeAbl PacTBOPOB BEHIECTB C IMOMOIIbI0  YHHUBEPCAIHLHOIO
UHIMKATOPA, BIUSHUE PAa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEAKIMU Ha Cyib(par-, kapOoHAT- H
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBbHBIX 3a1ad IO
TeMam «Metaib»y U «HeMetannb») B COOTBETCTBUU C MpaBWIaMU TEXHUKH
0€30MacHOCTU MIPU OOPAIEHUHU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAaHUEM,
NpEACTaBIATh PE3YyJbTaThl XMUMHUYECKOrO DOKCIEpUMEHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUPOBATh BHIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCOBOM
KOMMYHUKalK, THTepHET U apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  IpaBHJIA  JKOJIOTHYCCKH
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEJIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYKAIOLIEH MPUPOAHON Cpelbl, OCO3HABATh
OMACHOCTb BO3JICHCTBUA Ha KUBbIE OPraHU3MbI OIMPEICIEHHBIX BEUIECTB, TOHUMAs
cmbicit nokasarensa IIJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIIECHHS U
MPeIOTBPAIICHHS UX BPETHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIs 00y4YaronIuXcsi ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
OPUMEHSTh 3HAaHHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYCCKUX SIBJICHUM;

JUISL  CAENBIX H CIA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nns 3anucu XuMUYECKUX

dbopmyt.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB u TeM
NPOrpaMMbI

KoaunuecTBo yacoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uu¢ppossbIe)
o0pa3oBaTe/ibHbIE

pecypcsl

Pasznen 1. Teoperuueckue oc

HOBBI opraﬂnqecxoifl XUMHH

1.1

[Ipenmert
OpraHN4eCcKOu
xumuu. Teopus
CTPOCHUS
OpraHUYECKUX
coenuHeHuit A. M.
bytneposa

Hroro no pasaeny

Paspnen 2. Yriesoaopoanbl

2.1

[IpenenbHbie
YTJIEBOJIOPOIBI —
AJIKaHBI

2.2

Henpenenbubie
YTJIEBOJIOPO/IBI:
aJIKEHBI, aJIKaJJUEHBI,
AJIKHUHBI

23

ApomaTtnueckue
YIIIEBOLOPOIBI

24

[IpupoaHsie
HUCTOYHUKHU




YTJIEBOJIOPOIOB M UX
nepepadboTka

Utoro no pazneny

13

Paznen 3. Kucsiopoacoaep:kaniue oprannieckue coeTuHeHnst

3.1 Crnuptsl. Oenon 3 0
AJLIeruael.
19 KapGoHnoBsie 7 0
KHACIOTEL. CIIOKHBIE
3hUpHI
3.3 VYrneBonsl 3 1
Uroro no pazaeny 13

Pasnen 4. AzoTcoaepxkamme

OPraHuv4YeCKue COCINHCHUSA

AMuHELIL
4.1 AMUHOKHCIIOTEL. 3 0
beakn
Hroro no pazaeny 3
Pa3znen 5. BbicokoMoJieKy/JIsIpHbIE COeTUHEHUSA
51 IImacTmaccshl. ) 0
Kayuyku. Bonokna
Hroro no pasaeny 2
OBIIEE KOJIMYECTBO 14 )

YACOB I10 [TPOTPAMME




11 KITACC

KosmuecTBo yacos JJIEKTPOHHBIE
HaumeHoBanme
Ne (uudpossbie)
pa3aenoB U TeM Kontpoasubie | IlpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMMbl padoThI padoTsbI
pecypcsl
Pa3znen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue aTOMOB.
[Tepuonuueckuii 3aKOH
u Ileprnoanueckas
1.1 P 3 0 0
CUCTEMAa XUMHUYECKUX
anemeHToB /l. U.
Menneneena
Crtpoenue BemiecTna.
1.2 Mmoroo0Opasue 4 0 0
BEILIECTB
1.3 XHWMHUYECKUE PEAKLIUN 6 1 1
Hroro no pazaeny 13
Pa3neu 2. Heoprannyeckasi XuMust
2.1 Merauibl 0 1
2.2 Hewmeramibl 1
CBsi3b HEOPraHUYECKUX
2.3 Y OpPTaHUYECKHUX 2 0 0
BEILIECTB
Hroro no pazaeny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XHUMUS U )KU3Hb 4 0 0




Uroro no pazaeny

OBILEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
/o

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThbI

[Ipenmer opraHuYeCcKO XUMUH,
€€ BO3HUKHOBEHHE, Pa3BUTUE U
3HAYEHHE

Teopus crpoenus
OpPraHMYECKUX COCAMHEHUN A.
M. bytiepoBa, €€ OCHOBHBIE
MOJIOXKEHUS

[IpencraBnenue o
KJIacCU(UKALUN OPraHUYECKUX
BemecTB. Homenknarypa
(cucremaTuyeckas) u
TPUBHUAJIbHBIC HA3BAHUA
OpPraHUYECKUX BEILECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH sl

Meran u 3TaH — npocTeunime
MPEICTaBUTENIN AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHUE,
CBOICTBA

OTUJEH U IPONUIEH —
IIPOCTEUIINE TPEACTAaBUTEIN
AJIKEHOB




[TpakTrueckas padota Ne 1.
«ITonyuenue >TrIeHA U
W3yYEHHUE €r0 CBOMCTB)»

Ankaguensl. byrtanuen-1,3 u
MeTunOyTaaueH-1,3.
[TonmyueHue CHHTETUYECKOTO
KaydyKa U pEe3UHbI

10

AJKHMHEL: cOCTaB M 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKU I
psan. AueTuineH — npocTenmi
MpEeCTaBUTEb AJTKUHOB

11

Bpluncnenus 1o ypaBHEHHUIO
XUMUYECKOHN pEeaKLuu

12

ApeHbl: 6EH30J1 U TOTYOII.
TOKCHUYHOCTH apeHOB

13

I'emeTnaeckas cBA3b
YIJIEBOAOPOIOB,
MIPUHAJICKANX K PA3TUYHBIM
KJjaccam

14

IIpuponHbIE HCTOYHUKHT
YIJ1€BOJOPOOB: IPUPOIHBIH ra3
U MOy THBIE HE(TSAHBIE r'a3bl,
He(Th U MPOIYKTHI €€
nepepaboTKu

15

[IpupoaHbie ICTOYHUKHU
YIJIEBOJOPOJOB: IPUPOAHBIN ra3
Y TIONYTHBIC HE(TAHBIE Ta3bl,
HEPTH U IPOIYKTHI €€
nepepadoTKu




16

Kontponbnas padota mo
pazzueny «YTIEeBOIOPOIBD»

17

[IpenenbHbIE OTHOATOMHBIE
CHUPTHI: METAHOJI ¥ 3TAHOJL
Bonopoanas cBsi3b

18

MHoroaToMHEIE CIIMPTHI:
STUJICHTJINKOJIb U TTTUICPHUH

19

DeHOI: CTPOCHUE MOJIEKYJIBI,
bu3nyeckrue 1 XMMUYECKHE
CBOMCTBA, IPUMEHEHNE

20

Anpaerunpl: GopMabaeTHI U
areTanbaerug. AneTon

21

OIHOOCHOBHBIE TIPEICITEHBIC
KapOOHOBBIEC KHCJIOTHI:
MypaBbUHas U YKCyCHas

22

[TpakTrueckas padota Ne 2.
«CBoiicTBa pacTBOpa YKCyCHOM
KHCJIOTBD)

23

CreapuHoBas 1 OJIEUHOBAs
KHCJIOTBI, KaK MPEACTAaBUTCIIN
BBICHINX Kap6OHOBBIX KHUCIIOT

24

MpbIia Kak COJIA BBICIIIAX
KapOOHOBBIX KUCIIOT, UX
MOIOIIEE AEHCTBUE

25

CnoxHble 3¢upbl Kak
MIPOU3BOIHBIE KapOOHOBBIX
KUCHOT. ['UaposIn3 CI0KHBIX

3¢pHUpoB




26

Xupsl: runponus, npuMeHeHue,
Ouooruueckas pojb )KUpPOB

27

VYraeBoabl: COCTaB,
kinaccudukanus. Baxneimme
MIPEJICTAaBUTEIH: TIIFOKO03a,
dbpykTo3a, caxaposa

28

Kpaxman u nemnronos3a kak
NPUPOAHBIE ITOJIUMEPEI

29

Kontposnbnas padota mo
paznery
«Kucnopoaconepxamue
OpPraHUYECKUE COCTUHEHMS)

30

AMUHBI: METHJIAMHUH M aHUINH

31

AMMHOKHCIOTEI KaK
am(poTepHbIe OpraHUYECKHe
COEIUHEHNS, UX OMOJIOTHYECKOE
3HaueHue. [lenTuabl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHECHHUS

33

OCHOBHBIC IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COeIMHEHUN

34

OCHOBHBIE METOJIBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
coenuHeHui. IlmacrMaccel,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

34




[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTpoabnbie
padoThbI

IMpakTnyeckue
padoThbI

XUMHAYECKUAM DJIEMEHT. ATOM.
DneKTpoHHas: KOHPUTYpaLHs aTOMOB

[Tepronnueckuii 3aKOH 1
[Iepronnueckas cucTeMa XUMHUYECKHUX
aneMmeHToB [l. 1. Menneneera, ux
CBSI3b C COBPEMEHHOM TeopHuei
CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XAMUYECKHX DJIEMEHTOB U HX
COCIMHEHUH 1O TPYIIIaM U IePHOJIaM.
3HaveHHE MePUOANIECKOTO 3aKOHA U

CHCTEMBI XUMHYSCKHX daeMeHTOB 1. 1.

Meneneesa B pa3BUTUU HAYKU

Crpoenue BemiecTBa. XuMHUUIECKast
CBA3b, eé BUObI;, MCXaHU3MbI
00pa3oBaHMs KOBAJIGHTHOM CBSI3U.
Bonoponnas cBsizb

BanenTHOCTS.
DNEeKTpOoOTpULIATENbHOCTh. CTENEeHb
okucieHus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUSA

[lonsiTHE O TUCTIEPCHBIX CHUCTEMAX.
HcTuHHBIE U KOJTTIOUAHBIE PACTBOPBHI.




MaccoBasi J10Ji BEIIECTBa B pacTBOPE

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX COEIUHEHUI.
I'eneTnueckas cBsi3b HEOPIraHUYECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukanus XuMUYECKHX peakiiuii
B HEOPTaHWYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPAaHEHUS MacChl
BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHMS] SHEPTUU TIPU
XUMUYECKUX PEaKLUAX

Ckopoctb peakiuu. OOpaTumbie
peakiuu. XUMUYECKOEe PAaBHOBECHE

10

[Ipaktuyeckas padora Ne 1. «Brnusiaue
pa3MyHbIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKON pPEeaKLIN»

11

DNEKTPOIUTHYECKAS JTUCCOIIUAITHSI.
[TonsiTHE O BOIOPOAHOM TIOKa3aTENe
(pH) pactBopa. Peakiiun nonHoro
oOmeHa. ['maponu3 opraHudeckux u
HEOPTaHMYECKUX BEIIECTB

12

OKHCIUTENEHO-BOCCTAHOBUTEBHEIE
peakuuu. [louarue o0 anekTponuze
pacIuIaBoB U pacTBOPOB COJIEH

13

KontpomnbHas paboTa o pasaery
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMHUN)

14

MeTtamisl, UX MMOJOKESHHUE B
[Tepronnueckoit cucteMe XMMUYECKUX
anemenToB 1. . MeneneeBa u




O0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢puznueckre CBOMCTBA
METaJUIOB

15

CnnaBbl METAJIOB.
DIEeKTPOXUMUYECKUN PSITT
HaIPSKEHUN METaJIOB

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHUH, KT, KaJIbIUH,
MarHuiu, aJIFlOMUHHUI) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U
UX COeIUHEHUN

18

XUMHYeCKHe CBOMCTBA ITMHKA, JKeJie3a
" UX COCTUHECHUM

19

[Ipaxtuueckas padota Ne 2. "Pemenne
SKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Metapi»"

20

HCMGT&J’IJ’ILI, X ITOJIOKCHHUC B
[Tepronnueckoit cucTeMe XUMUYECKUX
anemeHnToB /I. 1. Menaeneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

dusnuecKue CBOMCTBa HEMETAIIOB.
AnoTponusi HEMETauIoB (Ha IpUMeEpe
KHUCIIOpOJia, cephl, hocdopa u
yriepoia)

22

XUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephl U UX COCMHEHU

23

XuUMHUYECKHE CBOMCTBA a30Ta,
docodpa 1 ux coeqMHEHU I




24

XUMHUYECKUE CBOMCTBA yIyiepo/a,
KpPEMHHA U UX COGI{HH@HHI;’I

25

[IpumMeHeHre BaXKHEUIIINX HEMETAIIOB
U UX COSTUHEHUN

26

O00011IeHNE U CUCTEMATH3ALIUS
3HaHUM 10 TeMe «HeMeTamsD.
Brraucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKUUi U
TEPMOXUMHUUYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemienne
AKCIEPUMEHTAJIBHBIX 337a4 110 TEME
"Hemetaist"»

28

KonTponbHas pabora o remam
«Metamey 1 «HemeTammisn)

29

Heoprannueckue u opranndeckue
KHCIIOTBL. Heoprannueckue u
OpraHUYEeCKHE OCHOBAHUS

30

AmboTepHbIe HEOPraHUIECKHE U
OpraHUYECKUE COEIUHEHUS.
I'eneTnyeckas CBsI3b HEOPraHUYECKUX
U OpPraHUYECKUX BELIECTB

31

Pone xumuu B o0ecrieueHun
JKOJIOTUYECKOM, JHEPreTUUECKON U
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
MEIUITAHEI

32

[IpencraBnenus 06 0OMMX HAYIHBIX
MPHUHIIATIAX POMBIIIICHHOTO
MOJTyYCHUS BXKHCHIIINX BEIICCTB




33

YenoBek B MUPE BEIIECTB U
MaTepHuaioB

34

Xumus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



