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HOACHUTEJBHAS 3AIINCKA

[Iporpamma no XuUMHM Ha YpOBHE cpeAaHero ooéuiero oOpa3oBaHus
paspaborana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O06
oOpazoBannu B Poccuiickoit Denepanmny, TpeboBanuii K pe3yiIbTaTaM OCBOCHHS
dbenepanbHOit  00pa30BaTENBHON MPOTPAMMBI CpeAHEro 001ero obpa3oBaHUs
(®OIT  COO), mnpeacraBicHHBIX B  @DeacpalbHOM  TOCYAapCTBEHHOM
obpazoBatenpHoM crangapre COO, c¢ yuérom KoHuenmuy mnpenogaBaHus
y4eOHOTO IpeaMeTa «XHUMHs» B 00pa3oBaTe/bHBIX opraHusanusx Poccuiickoit
denepauny, peaTU3YIOIIUX OCHOBHBIE 00pa3oBaTElbHbBIE MPOrPAMMBI, U
OCHOBHBIX TOJIOKEHUH «CTpaternu pa3BuUTUs BocnuTaHus B Poccuiickoit
®deaepanuu Ha nepuoa 10 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K ONPEAEIICHUIO
oOmIcH cTpaTeruy 0OyUCHHUS, BOCIIUTAHUS M PA3BUTHS O0YUYaIOIUXCS CPEICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
KoHnenTyairbHbeie nosioxkeHuss ®PI'OC COO o B3anMooOyCIOBICHHOCTH LICIICH,
COJIEpKaHMsI, PE3yJbTaTOB OOyUeHHS U TpeOOBaHUM K YPOBHKO MOATOTOBKHU
BBIITYCKHUKOB,

XHUMHUYECKOE obpasoBanue, 110J1y4aeMOoe BBIIIYCKHUKAMU
o0mico0pa3oBaTeIbHON  OpTraHU3AIMK, SBISICTCS HEOTHCMIICMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHOYXXKUT 3aBEepLIAIOLIMM 3TaloM  peaju3aldd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIHUX
LEJOCTHOH CHCTEME XUMHYECKOro oOOpa3oBaHMs. OTH LUEHHOCTH KacaroTcs
MIO3HAHUS 3aKOHOB IIPHUPOIbI, POPMUPOBAHUS MUPOBO33PCHUS U OOIICH KYJIbTYpPbI
YEJIOBEKA, A TaKKE DSKOJOTHYECKH OOOCHOBAaHHOIO OTHOLICHHS K CBOEMY
3I0pOBBI0 M TOPUPOAHON cpene. Peanusyercs XuMUYeckoe 0Opa3zoBaHueE
o0y4YaroIMxcsl Ha YPOBHE CPE/IHEro 00I1Iero o0pazoBaHUsl CPeACTBAMU YUEOHOTO
npeaMera «XHUMHsSD, COJIEpPKAHUE M I[OCTPOCHHE KOTOPOIO OIIPEACIICHBl B
nporpaMme 10 XMMHUH € YYETOM ClenupuKd HayKd XUMUM, ¢¢ 3HAUYCHUS B
MO3HAHUW TIPUPOJBI M B MaTEepPHANbHOWU JKM3HH OOIIECTBA, a TaKXkKe C y4ETOM
o0lMX 1efed W MPUHIIMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpejiHero oo1iero oopasosanus B Poccuiickoit Meaepanuu.

XuMHS KaK DJIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO0 POJb B
COBPEMEHHOW IMBUJIM3AIIMH, B CO3/laHUM HOBOM 0a3bl MaTepHaTbHOU KYIbTYpHI.
OnHa BHOCUT CBOM BKJIaJl B (POPMHPOBAHUE PAIIMOHATILHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHHME LEJIOCTHOTO MPEJICTABIEHUS 00 OKPYKAIOIIEM MHpE KakK O €JIMHCTBE
MPUPOABI U YEJNOBEKa, KOTOpoe (POPMHUPYETCS B XMMHUU HAa OCHOBE MOHUMAaHUS
BEIECTBEHHOI'O0 COCTaBa OKPYXAIOILLIEro MHpA, OCO3HAHMSI B3aHMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, X CBOMCTBAMH U BO3MOXKHBIMH O0JIACTIMHU TPUMEHEHUS.



TecHo B3aMMOJEUCTBYSI C JPYTMMH €CTECTBEHHBIMU HayKaMU, XMMUsI CTajia
HEOTHEMIIEMOH YacTbI0O MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO
Tpyda M KHM3HH Kaxaoro unena odOmiectBa. CoBpeMennas XUMHS KaK HayKa
CO3MJIaTEIbHAs, KaK HayKa BBICOKHX TEXHOJOTUH HAallpaBJieHa Ha pCEIICHUE
rJI00AJIBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UCIOBEUCCTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJOTHIECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B cootBeTcTBMM ¢ OOMIMMU LEASMHU W TPUHIMIIAMUA CPEAHETO OOIIero
oOpazoBaHus cojaepxanue npeaMera «Xumus» (10—11 kiaccrl, 6a30BbIH YPOBEHD
U3YUYCHUS) OPUCHTUPOBAHO MPCUMYIICCTBCHHO Ha OOIICKYJIBTYPHYIO IOJATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM A BBIPAOOTKM  MHUPOBO33PCHUYCCKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHWS B JKU3HbL COIMYyMa, IPOJIOHKEHUS
00pa30BaHUsl B pa3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEIACTBEHHO C XUMHUEH.

CocrapnsomyMu — nipeaMeTa  «XUMUS»  SBISIIOTCA  0a30BBIC  KypCehl —
«Opranndeckas xumus» u «OOmasgs W HEOPraHUYCCKAas XHUMESD), OCHOBHBIM
KOMITOHEHTOM COJEPKAHMSI KOTOPBIX SBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMA
3HAHUMW MO HEOPraHUYECKOW XUMHHU (C BKJIIOUEHUEM 3HAHUM U3 OO0IIeH XUMHUU) U
OpTraHUYeCcKOU XUMHH. POpPMUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPHU HU3YyUYECHUH
npeaMera  00CCIICYMBACT BO3MOKHOCTh PACCMOTPEHHSI BCETO  MHOTI000pas3us
BCILICCTB HA OCHOBC OOIIMX IOHATHH, 3aKOHOB M TCOPUH XUMHH.

Ctpyktypa coaepxkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuYecKas XUMHUs» cPopMUpoBaHa B MporpaMMe MO XMMUU Ha OCHOBE
CUCTCMHOTO TOJAXO0Ja K U3Y4YCHHI0 Yy4YeOHOro wMarepuaia W OOyCIIOBJICHA
UCTOPUYCCKH  OOOCHOBAaHHBIM  Pa3BUTHUCM  3HAHUW HA  ONPEICIEHHBIX
TEOPETUYECKUX YpOBHsX. Tak, B Kypce OpPraHMYECKONH XHUMHUM BEIIECTBA
paccMaTpHUBAIOTCS Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUuYeCKHX
COEIMHEHHH, a TakKe€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
MPCACTABICHUA O CTpocHuHM BemiecTB. CBelicHHA 00 HM3y4aeMbIXx B Kypce
BCIIICCTBAX JAIOTCA B PA3BUTHU — OT YTJICBOJOPOJIOB JIO CIIOKHBIX OMOJOTUYCCKU
AKTUBHBIX COEAWHEHUM. B Kypce opraHuyeckol XUMHUU TMOJYYarT pPa3BUTHE
c(hOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs NMEPBOHAUAILHBIE
MPEJICTABIICHUS] O XUMHYECKON CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKON pPEaAKIIUH.

[lon HOBBIM yriaoM 3peHuss B mpeaMmeTe «Xumus» 0a30BOr0 YPOBHS
paccMaTpUBaeTCs U3YUYEHHBIH HA YPOBHE OCHOBHOTO 0O0MIETo o0pa3oBaHUs
TEOPETUUECKUI MaTepuan U (PAKTONOTHYECKHME CBEJEHUS O BENIECTBaX U
XUMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas m HeopraHumdeckas
XUMUSD» O0y4aronIMMCsl TPEAOCTABIAETCS BO3MOXKHOCTh OCO3HATh 3HAUCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3ULINH,



rny0xe TOHATh MCTOPUYECKOE H3MeHeHne (YHKIUM 3TOro 3akoHa — OT
o0o0mIaroniei 10 00BACHAIONIEH 1 MPOTHOZUPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXXHEWILIHMX BEIIECTBAX, UX COCTaBE, CTPOEHUH,
CBOMCTBax M INPUMEHEHHH, A TaKKE€ O XUMHUYECKHX PEAKIMIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX IIPpOTEKaHuA JomnosiHdeTcss B Kypcax 10 um 11 ximaccos
NIEMEHTAMHU COJEPKAHMS, WMEIOIMIMMHU KYJIbTYPOJOTHUYECKHH W NPUKIaJHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHUMAHHWIO B3aUMOCBA3M XHMHHU C
IpPYrUMH HayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATEIBHOM U IPAKTHYECKOU
JESITEIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKCHHS K IIPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYCCKUX IPUIOKEHUI XMMHH, IOMOTAIOT
BBITYCKHUKY OpPHEHTHPOBAaThCA B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0aemMax, CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HHPOPMALMIO U
IPUMEHATE €€ U1 I1IOIOJHEHUS 3HaHW, pEUICHUS HWHTEIUICKTYAJIbHbIX U
HKCIIEPUMCHTAJIBHBIX UCCIIEI0BATEIbCKUX 3a/1a4. B 1enoM conepkanue yueOHOro
npeaMera  «XMMHS» ~ JaHHOTO  YPOBHS  M3YYEHHMs] OpPUEHTHPOBAHO  Ha
(dbopmupoBaHue y OOy4YaIOMIMXCAd MHPOBO33PEHYECKONM OCHOBBI Uil MOHUMAHMS
bunocockux MAeH, TakMX Kak: MaTepuajlbHOE €IMHCTBO HEOPraHHUYEeCKOro M
OpPraHUYECKOTr0 Mupa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM J3KCIEPUMEHTA M
pElIeHHs] TMPOTUBOPEYMI MeXKIOy HOBBIMM (pakTaMM W TEOPETHUECKUMU
MPEANOCHUIKAMHY, OCO3HAHUE POJIU XUMHUHU B PELIEHUU IKOJIOTMUYECKUX Tpodiem, a
TaKKe MpoOJIeM COEPEIKEHUSI IHEPIETUUECKUX PECYPCOB, CBHIPBS, CO3/JaHUSI HOBBIX
TEXHOJIOTUH U MAaTCPHUAIIOB.

B iaHe pemieHus 3ajad4  BOCIMTAHMS, pa3BUTHUS MW COLMAIM3ALMHU
oOy4Jaronmxcs MNPUHITbIE MNPOrPaMMOM MO XUMHW TOAXOAbI K OIpPEAEIIEHUIO
COJEp)KaHUSI M IOCTPOCHHUS TNpeIMeTa MPEeAyCMaTpuBalOT (POPMUPOBAHUE
YHUBEPCAJIbHBIX Y4YEOHBIX JCHCTBHM, UMCIOUMX ©0a30BOE 3HAYCHHE JUIA
pa3jIMyYHBIX BHJIOB JEATCIIBHOCTH: pEUICHUs HpodJieM, IIOMCKa, aHalu3a u
00paboTKK MH(GOPMALIH, HEOOXOAUMBIX JJIs1 MPUOOPETEHUS OMbITa MPAKTUYECKOM
U HCCIEOBATENBCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mpenonaBaHMs XHMHUU Kak Ha YPOBHE OCHOBHOIO OOIIEro
o0pa30BaHUsl, TaK U Ha YPOBHE CPEAHETO OOIIEero 00pa30BaHus, MIPU ONPEACTCHUH
COJIepKaTeNIbHOM XapaKTEePUCTUKKU 1leJied HW3Y4YEeHHUs MpeIMeTa HaIlpaBiIeHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAJAMIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOM HAyKH Kak 00JAaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUYECKOMN
JESATEIbHOCTH YE€JIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KyabTypbl. C
METOJMYECKOW TOYKU 3PEHHSI TAKOM MOAXOI K ONPEACICHHUIO LICNEH U3y4YeHUA
MPEMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEISIMU W3Y4YEHHUS TNpeAaMeTa
«Xumusn» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsITOTCA:

o (opMuUpOBaHUE CUCTEMbl XUMHUYECKHMX 3HAHUW Kak  BaKHEHIIeH
COCTABJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MUpa, B OCHOBE KOTOPOH
JeKaT KIIYEBBIC IMOHATUSA, QyHIaMEHTAIbHbBIE 3aKOHBI U TEOPUHU XHMHHU,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M IIOHMMAaHHE CYILIHOCTH JOCTYIHBIX
0000LIEHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C MCTOPHEi
WX pa3BUTHUA U CTaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTUE NIPEACTABICHUI O HAyUYHBIX METOAAX TO3HAHUSA
BCUICCTB M XUMHUYECKUX peakUui, HEOoOXOOUMBIX IS NIPHOOpETEHHS
YMEHUH OpUEHTHPOBATHCS B MHUPE BELIECTB M XUMHUUYECKUX SIBICHHM,
MMEIOIIHNX MECTO B MPUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHUH U CIIOCOOOB JICATEIBHOCTH, CBSI3aHHBIX C HAOJIFOJICHUEM U
OOBSICHEHHEM XHUMHYECKOI'O  OKCIIEPUMEHTA, COOJIIOJACHHEM  IIPaBUII
0€30MacHOro o0pamieHus ¢ BeIeCTBAMU.

Hapsay ¢ 3tuMm, conmep:kaTesibHasi XapaKTepUCTUKA Leled U 3a1a4 U3y4eHHUs]
MpeAMETa B IPOrpaMMe MO XHUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMH IIPUOPUTETAMHU B CHCTEME CpejiHero odiero odpazoBanus. CerojHs B
IPEIOJAABAHUM XUMUM B OOJbIIEH CTEHNEHH OTAAércs — MPEAIIOYTEHHE
MPaKTUYECKON KOMIIOHEHTE COAEpKaHWd OOy4YEHUs, OPHUEHTHUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHUKA 0O0IIE00pa30BaTENbHOW OpPTraHM3aLUH, BIAACIOLIETO HE
HAa0OpOM 3HaHWH, a (PYHKIHOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMHU M
YMEHUSIMH aKTHBHOT'O IIOJIYYECHHUS! 3HAHUMN U NPUMEHEHUS HX B PCAJIbHOW >KU3HU
JUISl peLUEHUS TPAaKTHYECKHUX 3a/1a4.

B cBA3M ¢ 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JTOMHUHHUPYIOIIEe
3HAYEHHE MPUOOPETAIOT TAKHE LIENTU U 331a4H, KaK:

ajanragusi oOy4aromMxcsl K yCJIIOBUSAM JUHAMHYHO Pa3BHUBAIOIICIOCS MHPA,
dbopMUpOBaHHE  WHTCIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3z0BaHUIO0, COTPYIHUUYECTBY, CAMOCTOSTEABHOMY MPUHSATHIO TPAMOTHBIX
pENIEHUI B KOHKPETHBIX YKU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

¢opMupoBaHue y OOy4arOUIMXCA  KJIFOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLIU), HMMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl Pa3jIM4HbIX BHIOB
NEATEIBHOCTH: PENIeHHs MpoOieM, MOUCKa, aHanu3a U 00padoTKu MH(POpMAIIHH,
HEOOXOJMMBIX [JIsl MPUOOPETEHUST ONbITa ACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B IMO3HAHUM XWUMHH, a TaKXKe 1 OLUEHKH C MO3ULUI
IKOJIOTHYECKON O€30MacHOCTH XapakTepa BIWSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPTaHU3M YE€JIOBEKA U NPUPOAHYIO CPEy;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPUYECKUX
CHIOCOOHOCTEH 00yHAIOMIMXCA: CIIOCOOHOCTH CaMOCTOSITENLHO MPUOOpPETaTh HOBBIE
3HaHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH, UCTIONB30BATh
COBpEMCEHHbIC HH(POPMAIIMOHHBIC TEXHOJOTHHU JIJISl TIOMCKA U aHajdu3a yucOHOU M
Hay4HO-TIOMYJISIPHOM HH(POPMAITUH XMMHUYECKOTO COJICPKaAHUS;

¢dbopMUpOBaHUE U PA3BUTHE Y O0YHAIOINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBILLICHUS, HAOII0aTENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAMMBI, B YAaCTHOCTH, MPH ITUIAHUPOBAHUU U TIPOBEICHHUU XUMHUYECKOTO
IKCIICPUMCHTA;

BOCIIUTAaHUE Yy oOydarommuxcss YOSKIEHHOCTH B T'yMaHUCTHYECKOMN
HAMpPaBJIEHHOCTH XUMHUHU, €€ BAXKHOM POJM B PEHICHUH TJ00ATIBHBIX TpodsieM
paMOHATBHOTO MPUPOAONONL30BaHUS, TIOTIOTHEHUS SHEPTETHIECKIX PECYPCOB U
COXpaHCHUSI TPUPOJIHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OCpEexKHOTO
OTHOIICHUS K TPHUPOJEC M CBOCMY 3/I0POBBIO, a TAKXKC MPUOOPCTCHHUS OIIbITA
WCIIOJIb30BAHUS TIOJYUCHHBIX 3HAHWHA MJI TPWHSITHS TPAMOTHBIX DPEIICHUA B
CUTYaIMsIX, CBSI3aHHBIX C XUMHUYECKUMU SBIICHUSIMH.

B yueOHOM maHe cpeaHero oOumiero oOpa3oBaHUs Y4YeOHbIH TpeaMeT
«Xumus», U3ydacMblii Ha 0a30BOM YpPOBHE, SIBISICTCS OOS3aTCIBHBIM y4COHBIM
MIPCAMETOM.

OO011ee yncno 4acoB, OTBEAEHHBIX JUUIS U3YUEHUsI XUMHUHU, Ha 0230BOM YPOBHE
cpeaHero oduiero oopazoBaHusi, cocrapisieT 68 dacos: B 10 kiacce — 34 yaca (1
yac B Hezeq0), B 11 kimacce — 34 gaca (1 yac B Heeuo).



COIAEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPTAHNYECKON XUMUH

[IpenmMeT oprannueckoi XUMUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE B
MOJYYECHUH HOBBIX BEIIECTB W MaTepUalioB. Teopusi CTPOEHUS OPraHUYECKHX
coenmuHeHuil A. M. byTtiepoBa, e ocHOBHBIC 10N0XKeHUA. CTPYKTypHBIC (POPMYJIBI
OpTraHWYECKUX BellecTB. ['oMonorus, wu3oMepusa. XuUMHYECKas CBiI3b B
OpPTaHUYECKUX COCIUHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenre o Ki1acCU(pUKALMKM OpraHnyeckux BeuiecTB. HomeHknaTypa
OpraHMYCCKUX COCIWHCHUN (CHCTEMAaTHYEeCKasg) W TPUBUAJIbHBIC HA3BAHHS
BAXXHECHIIUX [IPEACTABUTEIICH KIIACCOB OPraHUYCCKUX BEIIECTB.

DKCIIEpUMEHTAJIbHBIE METOJ[bl H3YUYCHHSI BEIIECTB M HX I[IPEBPallCHUI:
O3HAKOMJIEHWE ¢ O00pa3luaMy OpPraHWYeCcKHX BEIIeCTB W MarepHalaMu Ha HX
OCHOBE, MOJEJIMPOBAHUE MOJEKYJ] OPraHWYECKUX BELIECTB, HAONIOACHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB 110 [PEBPAILICHUIO OPraHUYECKUX BEILIECTB
IIPY HarpeBaHuu (IUIABJICHHUE, OOYTJIMBAHUC U TOPCHHC).

Yraesogopoasl

AJIKaHbI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MertaH u 3TaH —
MPOCTEHINE TPEACTABUTENIM alKaHOB: (PU3UYECKHUE M XMMUYECKHE CBOMICTBa
(pecakiu 3aMCHICHUS W TOPCHUS), HAXOXKICHUC B TPHUPOJIC, TOIYUYCHUC H
IIPUMEHEHMUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psll. DTUIIEH U TIPOMHIICH —
MPOCTEHIINE TPEACTABUTENIM alKeHOB: (U3UYECKHUE M XMMUYECKHE CBOMICTBa
(pcak  THAPUPOBAHUS, TAJIOTCHUPOBAHUSA, THApAaTAlld, OKHUCJICHHS U
HOJIMMEPU3ALINH ), IOJIYYEHUE U IIPUMEHECHHUE.

Ankanuensl: Oyrtaaues-1,3 m mermiOyranueH-1,3: cTpocHue, BaKHCHIIHC
XUMHUUYECKUE CBOMCTBA (peakivs monumepusaiiuu). [lonyueHre CHHTETHUUECKOTO
KayuyKa U pEe3UHBI.

AJKHWHBI; COCTaB B OCOOEHHOCTH CTPOEHUS, TOMOJOTHUUECKUNA P, ATIETUIICH
— MPOCTEUIMIA TPEICTABUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3UYECKUE H
XUMHUUYECKUE CBOUCTBA (pEeaklMu TUIPUPOBAHUS, TATOTEHUPOBAHUS, THJIpaTalllu,
rOpeHus ), MOJyYeHUue U MPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, QU3MYECKHME U XMMHYECKUE CBOMCTBA
(peakuuu rajoreHUpOBaHUsI U HUTPOBAHUSA), MOJYYEHUE U MIpUMEHEeHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XuMUueckue  ceoucmea - (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUs), NONyueHue U npumeneHue. TOKCUYHOCTD



apenoB. ['eHeTmueckass CBsI3b MEXIy YINIEBOAOPOJAAMH, NPUHAATCKAIUMHU K
pa3IMyYHBIM KJIaccaMm.

IIpuponHsle UCTOYHMKH YraeBoAOpoaoB. IlpupoaHpli Ta3 W NONYTHBIE
HedTaubie ra3el. HedTs 1 e€ mpoucxoxacuue. CriocoOwsl nepepaboTku HedTH:
MICPETOHKA, KPEKUHT (TepMUYCCKUM, KaTaUTUYCCKUM), mupoius. I[IpomyKTbl
nepepadboTkn HeTH, UX MPUMEHEHHE B MPOMBILLUIEHHOCTH U B ObITy. Kamennsrit
yTOJb U POAYKTHI €r0 MepepadoTKH.

OKCnepUMCHTAIBHBIC METOABl HM3YyYCHHMs] BCHICCTB M UX IIPCBPAIICHUIA:
O3HAKOMJICHUME C O0Opa3laMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedpts» u  «Yroap», MOACIUPOBAHUC  MOJICKYJ  YIJICBOJAOPOJIOB |
rajJoreHoNnpPON3BOAHBIX, TPOBEACHUE NPAKTHUECKON PaboThI: MOIydYeHUE FTHIICHA

Y U3YUYEHHE €TO CBOCTB.

PacyérHrle 3amaun.

Boluucinenuss 1mo ypaBHCHHMIO XHWMHYCCKOW peEakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOMAHOTO BEIIECTBA WM MPOAYKTA PEAKLUU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEILIECTB HJIM TPOIYKTOB PEAKLIUH ).

Kuciopoacoaep:kamue opranmyeckue coeIMHeHUs

[IpenesnpHble OJHOATOMHBIE CHUPTHL. MeTaHOII W 3TaHOJ: CTPOCHHE,
buznHecKue M XUMHYCCKUC CBOMCTBA (pEaklUM C AKTUBHBIMH METAJIAMHU,
raJIOreHOBOJOPOAAMH, TOPEHHUE), NPHUMEHEHHE. BOJOpOAHBIE CBSI3HM MEXIY
MOJIEKYJIaMHU CIIUPTOB. [[elicTBHE METAaHOJIA U ATAHOJA HA OPTAHU3M YENOBEKA.

MHOroaToMHble  CHMPTBI. IJTHJICHIJIMKOJIb W  TIIMIEPUH: CTPOCHHUE,
¢usznueckne W XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE CO MICIIOYHBIMHU
METaJJIaMU, KAYECTBCHHAsl PEaKlMsi Ha MHOIOATOMHbIEC CHUPTHI). JlelicTBUE Ha
OpraHu3M yenoseka. [IpuMeHeHne rMuepuHa v STUIIEHTITUKOJIS.

dDeHoN: CTPOCHUE MOJEKYJbI, (U3UUECKHE W XHUMHUUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue denona.

Aupsierujiel U Kemownwvl. DopManbierujl, aleTalbJICTu/l: CTPOCHUE,
bu3nuecKkue U XMMHYECKUE CBOKCTBA (pPEaKUUU OKHMCIECHHUS W BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMHU), TOJYyUYEeHHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeJIeNibHbIE  KapOOHOBBIE KUCIOTHL. MypaBbHHAs H
YKCYCHasl KHCIIOTBI: CTpO€HHEe, (PU3HUECKUe U XHMHUYECKHE CBOMCTBA (CBOWCTBA,
o0Imue Uil Kj1acca KUCIOT, PeaKIus 3TepUpUKalim), MOIyYeHHe U TPUMEHEHNUE.
CreapuHoBasi M OJIEMHOBAas KUCIOTHI KaK MPEJICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbla Kak COJNM BBICIIMX KAPOOHOBBIX KHCJIOT, HX MOIOIIEE JCHCTBUE.

CnoxuHbie 3(puUpbl Kak NOPOM3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maponus
cnoxHbIX GupoB. XKupsl. ['napomus xupos. [I[pumenenne xxupo. buonorunueckas
POJIb KUPOB.



YrieBoasl:  cocTaB, KilacCH(UKAmUs  yriaeBoAOB  (MOHO-, JH- U
nosiMcaxapuabl). ['oKo3a — NpocTelIMii MOHOCaxapHl: OCOOEHHOCTH CTPOEHUS
MOJIEKYJBbl, (U3NYECKHE W XHUMHYECKHE CBOWCTBa (B3aUMOJEUCTBUE C
ruapokcugomM Menu(ll), oxucieHne amMmuayHBIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKCHME TJIOKO3bl), HAXOXKJCHUEC B IPHPOJIC, NPUMCHCHUC,
ononoruyeckas poisib. @orocunres. pykTo3a Kak H30MEP IIIOKO3bI.

Kpaxman v 1nemnono3a Kak npupojHble nmoiaumepsl. CTpoeHue Kpaxmana U
1euono3sl.  Du3nueckue M XUMHMUYCCKHE CBOMCTBAa Kpaxmaia (THUAPOJIH3,
KauCCTBCHHAS PEAKITUS C HOJIOM).

DKCIIEpUMEHTAIBHBIE METOJbl H3YyYECHHUS BENIECTB M HX IIPEBPAICHUN:
MPOBENECHNE, HAONIOACHHE W OMHCAHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
COUPTOB, KAaYE€CTBEHHbIE PEAKLMH OJHOATOMHBIX CIHUPTOB (OKUCIEHUE 3TaHOJA
okcuziom Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIMIICPUHA C
ruapokcuiom meau(Il)), anpaernaoB (OKUCICHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) u ruapokcugom wmenu(Il), BzaummopaeicTBUEe Kpaxmanaa C HOJIOM),
MPOBENECHNE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOW KHUCIIOTHI.

Pacuérnsle 3anaun.

Boluucinenuss 1mo ypaBHCHHMIO XHWMHYCCKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WM IIPOJYKTA PEaKUUU 110 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEILECTB HJIM TPOIYKTOB PEAKLIUH).

A3zoTcoaepKalme OpraHu4eckue COeIMHEHHUS.

AMHHOKHUCIIOTHI KaKk aM(OTEpHBIC OpraHMYeCKue coeanHeHus. dusnueckue
U XMMHYECKHUE CBOMCTBAa aMHMHOKHCIIOT (Ha mpuMepe IimiuHa). buosorumueckoe
3HAYEHHE aMHUHOKHCIIOT. [lenTuabl.

benku kak MpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coeAuHeHus. [lepBuuHasi,
BTOpPHYHAs W TPETHYHAs CTPYKTypa OenkoB. XHUMHYECKHME CBOWCTBA OEJIKOB:
T'HJIPOJIN3, JICHATYpaIusl, KAYCCTBCHHBIC pEaKMU Ha OCJIKH.

DKCHEPUMEHTAIBHBIE METObl M3YYECHHs] BELIECTB M HUX IIPEBPALLCHHUIA:
HaOJIIOACHUE U OMHMCAHUE JTEMOHCTPALMOHHBIX OTBITOB: A€HATypauus OEJIKOB MpH
HarpeBaHUM, IIBETHBIE PEAKIINH OEIKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MTOJIMMEPH3ALUHU, CPEIHSS MOJIEKYJIIpHAas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJIPHBIX COEJIMHEHHH —
MOJIUMEPHU3AIIUS U MOTUKOH/EHCAIUS.

OKCNEPUMEHTAIBHBIE METOAbl HM3YyYEHHS] BEIIECTB M MX MPEBPALLECHUA:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHBIE CBA3H.



Peanuszannst MeXIpEeIMETHBIX CBA3EH MPU U3YUYECHHH OPraHMYECKON XMMUH B
10 kmacce OCYIIECTBISIETCA YEpPEe3 HCIONb30BAHME KAk OOIIMX €CTEeCTBEHHO-
HayYHBIX MOHATHH, TaK M NOHSATHH, SBISIOIIMUXCSA CUCTEMHBIMU JUIsl OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO KA.

OO11ue ecTeCTBEHHO-HAYUHbIE ITOHATUSA: SIBJICHUE, HAYYHBIH (akT, TUIOTE3A,
3aKOH, TEOpHs, aHaau3, CUHTE3, Kilaccu(uKaius, MepruoJuIHOCTb, HaOII0AeHHE,
WU3MEPEHHUE, FIKCIIEPUMEHT, MOICTUPOBAHHE.

@dusnka: MaTepus, OJHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUH YPOBEHb, BEILIECTBO, TENO, OO0BEM, arperaTHOE COCTOSHHE
BEIIECTBA, (PU3HMUECKUE BETMUYUHBI U CAUHUIIBI X U3MEPEHHUS.

buonorus: kimerka, opranu3Mm, Omocdepa, oOMEH BEIIECTB B OpPTaHHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHbIE BeUIeCTBa (O€IKH, YIJIEBOJIbI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIbI, TOPHBIC TIOPOJIBI, HIOJE3HBIE UCKOIIAEMBIC, TOIUIMBO,
peCypCHlI.

TexHonorusa: MNUIIeBble TMPOAYKTBI, OCHOBBl PpPAlMOHANBHOTO MHUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE H KOCMETHUYECKHUE MpENnapaThl, MaTepraibl U3
UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XUMUYECKUI 3JeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000JI0uKa. DHEPreTUUECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpesesieHus JIEKTPOHOB MO OpOUTAIAM B aToMax
AJICMCHTOB TIEPBBIX YCTHIPEX TICPUOIOB. ICKTPOHHASI KOHPUTYpAIis aTOMOB.

[Tepunonnueckuit 3akoH u llepronnydeckas cucreMa XUMHUYECKUX SJICMEHTOB
J. 1. MenaeineeBa. CBsizb [IEpUOJMUYECKOr0 3akoHa U [leprnoguyeckoil cucTembl
xuMuueckux nneMeHToB J[. . MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYNIAaM M IEPHOJAM.
3Ha4YeHUE MEePUOAMYECKOT0 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBS3b. BHJABI XHMHYECKON CBS3U
(koBaJIeHTHasi HEMOJSApHAs U TOJISIpHAs, UOHHAs, MeTajuTudeckas). MexaHu3Mbl
o0pa3oBaHMs KOBAJIEHTHOM XHUMHMUYECKOW CBsI3U (OOMEHHBIM H  JIOHOPHO-
akuenTopHblil). BoaopoaHas cBsizb. BaneHTHOCTh. DNEKTPOOTPULATEIBLHOCTb.
Crenenb okucieHus. VIoHbI: KATUOHBI U AHUOHBI.



BeniectBa  MOJEKYJIApPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. [HUMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEILLECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[loHAaTHE O nuUcCHEpCHBIX cucTeMaX. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 70JIsI BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCAMHEHUU. Homenxknatypa
HEOPTraHUYECKUX BEIIECTB. [ eHETHYEeCKas CBA3b HEOPraHUYECKHWX BELIECTB,
MIPUHAJJICKAITUX K PA3JIMYHBIM KJIaccaM.

Xumuueckas — peaknug. Kimaccudukanus — XUMHYECKMX — peakiuii B
HEOPTaHUYECKON M OpPraHUYECKON XHMMHH. 3aKOH COXPAaHEHUsS MACChl BEIIECTB,
3aKOH COXPAaHEHWS U MPEBPALLICHUS SHEPTUU TPU XUMHUUYECKUX PEAKIIUSX.

CKOpOCTh peakliMH, €€ 3aBUCUMOCTh OT paszaudHbIX (paxTopoB. OOpaTuMBbIe
peakiuu. XuMHYECKOE paBHOBecue. PaKTOpbl, BIUSIOIIME HA COCTOSHUE
xuMHu4eckoro pagHosecus. [punnui Jle llarense.

DnekTpoauTuueckas nucconuanusi. CuibHbie U caadbie 3ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAS, HCUTPAIbHAS, ILICJIOYHAS.

OKHUCIIUTENBHO-BOCCTAHOBUTEBHBIEC PEAKLINN.

DKCIIEpUMEHTAJIbHBIE METOJIbl HU3YyYEHUS! BEUIECTB M HMX IIPEBpALICHUNA:
neMoHcTpanus Tabaun «lleproanyeckas cucrema xuMudeckux siaeMerToB JI. W.
MeHneneeBay, U3ydeHUE MOJIENIed KPUCTAUIMUYECKUX PEHIETOK, HAOIIOACHUE U
OMUCAHUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHLIX OMBITOB (Pa3yioKEeHUE NIEPOKCH/IA
BOJIOPOJA B MPUCYTCTBUHM KATAIU3ATOPA, ONIPEACICHUE CPENIBI PACTBOPOB BEUICCTB
C TMOMONIbI0 YHUBCPCAIBHOTO WHIUKATOPA, PCAKIUK MOHHOTO OOMCHA),
MIPOBEJICHUC TIPAKTUYCCKON paboThl «BiusHue pazimuHbiX (aKTOPOB HA CKOPOCTh
XUMHYECKOU pEeaKIum».

PacuéTnrble 3amaun.

Pacuérer 10 ypaBHEHMSAM XUMHYECKHX PEaKOHM, B TOM  YHCIIEC
TEPMOXMUMHUYECKHAE Pacd€Thl, Pacu€Thl C HCIOJB30BAHHEM IIOHATUS «MAacCOBas
JIOJISI BELIECTBAY.

Heoprannuyeckas xumus

Hemerannel. Ilosoxkenune HemeTtauioB B llepuoguueckoil  cucteme
xumudeckux saeMmeHToB JI. M. MennmeneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
®dusnyecKkue CBOHCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (HAa IpuMepe
KUCJOpo/a, cephl, hocdopa u yrieposia).

XUMUYECKUE CBOMCTBA Ba)KHEUINIMX HEMETAIOB (TaJOTE€HOB, CEPhI, a30Ta,
dochopa, yrimepoma MU KpeMHHS) M MX  COCIWHEHUH  (OKCUIIOB,
KUCJIOPOACOIEPAKAIIUX KUCIOT, BOAOPOAHBIX COEAUHEHUIA).

[IpumeHeHre BaXXKHEHUIIINX HEMETAIUIOB U UX COSAUHECHUM.



Mertannel. [lonoxenne meramnos B Ileprnonnueckon cucTeMe XUMHUYECKHUX
sanementoB [I. . MengeneeBa. OcOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK
aToMOB MeTaiuioB. O0mue gusznyueckne cBoricTBa MeTauioB. CIulaBbl METaJUIOB.
DIIEKTPOXUMHYECKUN PSJT HATIPSKEHUM METAJLIIOB.

XUMHYCCKUEC CBOMCTBA BAXXHEHIHUX MCTAJUIOB (HATpul, Kanuil, KaJlbIUH,
MarHvi, almoMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUH.

Obmme cnocoObl monydeHus: MeTanoB. [IpumeHenne MeTamioB B OBITY U
TEXHUKE.

DKCIIEpUMEHTAIBHBIE METOJbl H3YyYECHHS BENIECTB M HX IIPEBpACHUN:
U3YUYCHUC KOJUICKIIMH «MeTauibl M CIUIaBbl», OOPa3loOB HEMETAIUIOB, PEHICHUC
HKCIEPUMEHTANLHBIX 3a7a4, HaOMI0JeHUe M OMNMHCAHHE JEMOHCTPAlMOHHBIX U
Ja00paATOPHBIX OMNBITOB (B3aMMOACHCTBUE THIPOKCHUJIA AFOMUHUS C PACTBOpPaAMHU
KHCJIOT | IICJIOUCH, KAYCCTBCHHBIC PEAKITUU HA KATHOHBI MECTAJUIOB).

PacyérHrle 3apaun.

Pacuétbl Maccel BelllecTBa WM 00bEMA Ta3oB IO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAacCe€ WIM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKUUH BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIH OJHO
U3 BELIECTB UMEET IIPUMECH.

XHUMHUSA U KU3Hb

Ponb xuMuM B OOECMEUEHUM KOJIOTUYECKOM, 3HEPreTUYECKON W MUILECBOU
0€30MacHOCTH, Pa3BUTUM MeAUIUHBL. [loHATHE O HAyUHBIX METOJaxX MO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKLIAM.

[Ipeacrapnennss 00 OOMMX HAyYHBIX [PUHIUIIAX  MPOMBIIIIICHHOTO
IOJIY4YECHHUs BAXKHEHUIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB W MATCPUANIOB: BAXHEHIINE CTPOUTEIIBHBIE
MaTepuasabl, KOHCTPYKLUMOHHBIE MATEpHUajbl, KpPAacKh, CTEKJIO, KEpaMHKa,
Marepualibl JUIsl JICKTPOHHKH, HAHOMATEpPHUaJibl, OPraHWUYECCKUE U MUHEPAIILHbBIC
ya00peHHs.

XuMHST U 3J0pOBBE YEJIOBEKA: MPaBUJId HWCMOJIB30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, Mpapuia O€30MacHOTO UCIOIL30BaHUS MpenapaToB OBITOBOM XUMUU
B MOBCEJIHEBHOM >KU3HH.

MexnpeaMeTHbIEe CBS3H.

Peanuzanmsi MeXmpeaMeTHBIX  CBA3ed npu  HW3ydeHUH oOmed u
HEOPraHUYeCKOW XUMUM B 11 Kmacce OCyIIECTBIISIETCA YEPE3 UCIOJIb30BAHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TMOHSATUH, Tak W TIOHSATHUH, SBJISIFOLIUXCS
CHUCTEMHBIMM JJIS1 OTACNBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmme ecTeCTBEHHO-HAYUYHbIE TOHSATHS: HAy4dHbBIH (DakT, rumores3a, 3aKoH,
TEOpHsI, aHallu3, CHHTE3, KilaccupuKaims, TEePUOAUIHOCTh, HaAOIOICHHE,
AKCIEPUMEHT, MO/JICIMPOBAHUE, U3MEPEHNE, IBJICHHUE.



dusuka: MaTepus, JHEPTUsi, Macca, aToM, NEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTrEeTUYECKUI YpOBEHb, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHHE BEMIECTBA, (PM3NUECKUE BEIVMYWHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorusa: KjIeTKa, OpraHuW3M, J3KOcHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OpPTraHU3ME.

['eorpadusi: Mmunepaibl, rOpHbIE MOPOJIbLI, MOJE3HbIE UCKOMAEMbIE, TOIIHUBO,
pecypcHl.

TexHoMOTHA: XUMUYECKAS! TPOMBIIUICHHOCTh, METAJLTYPTHUsl, ITPOU3BOJICTBO
CTPOUTENBHBIX MATEPHUANIOB, CEJIBCKOXO3AWCTBEHHOE ITPOM3BOJICTBO, IIHILICBAs
MPOMBIIIUICHHOCTh,  (papManeBTHYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHAS IIPOMBIIICHHOCTh, HAHOTEXHOJIOT M U.



I[INMTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWHU
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBDIE PE3YJ/IBTATDI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMSA K pe3yjbTaTaM OCBOCHHUSA
oOyJaronmMucsi MporpaMM CpeIHEro oO0IIero o6pa3oBaHus (JIMYHOCTHBIM,
METalpe/METHBIM W TIpeJAMETHBIM). HayuHo-MeTomuuecKkoi OCHOBOW A
pa3paboTKN TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOrpaMM CPEAHEro OOIIero
o0pa30BaHusl SBIAETCA CUCTEMHO-ACITENLHOCTHBIN MOAXOI.

B COOTBETCTBHHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTypE
JIUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS IIPEIMETAa «XHUMHS» HA YPOBHE CPEIHEIO
00111er0 00pa30BaHusl BbIJICIEHBI CIEAYIOIIHE COCTABISIONIUE:

OCO3HaHHE OOYYArOUIMMUCSI POCCUHCKOW TpakAaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOIIPEEIEHHIO;

HaJIM4YMC MOTHBAIIMH K O0yYCHHIO;

IICJICHAPABICHHOC Pa3BUTHEC BHYTPCHHUX YOCKJCHUHN JIMIHOCTH HA OCHOBC
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAULIMA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOyYarOUIMXCsl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbBHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, IPUCYUIUMHU LEJIOCTHOM
CHUCTEME XMMHUYECKOTro 00pa3oBaHus;

HAJIMYUE TIPABOCO3HAHUSI SKOJIOIMUECKON KYJIBTYpPhl U CIOCOOHOCTH CTaBHUTb
LEIN U CTPOUTH KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHA MpeaMeTa «XHMHSI» JOCTHTAaIOTCS B
CIIMHCTBE Y4YeOHOM M BOCHHMTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU
W HUaealaMHd POCCUHCKOTO T'PaKJAHCKOro OOIIeCTBa, MPHUHITHIMH B OOLIECTBE
HOpMaMM M TpaBWJIAMM  TOBEJEHUS, CHOCOOCTBYIOLIUMH  MpoLeccaM
CaMOMO3HAHUS, CaMOPA3BUTHUA M HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
00yJaroImmxcsl.

JIuyHOCTHBIE pe3ydbTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTPAKAOT
c(hOpPMHPOBAHHOCTh OMbITA MO3HABATENLHON M MPAKTHUYECKON JE€ATeNBLHOCTH
oOy4Jaronmxcs 1no peaju3aiyy NPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCIE B
YacTH:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUs 00YYAOMIMMHUCSA CBOMX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPE/ACTABICHUS] O COLMAJIBHBIX HOpPMax U IMpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUHN B KOJIIICKTUBE;



TOTOBHOCTM K COBMECTHOH TBOPYECKOM JAEITENBHOCTH MpPU CO3AAHUU
y4eOHBIX NPOEKTOB, PEIICHWH YYEOHBIX W TMO3HABATENbHBLIX 3a7ad, BHIMOTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHMMAaThb W TPUHUMATh MOTHBBI, HAaMEpPEHHUS, JIOTHUKY U
apTyMEHTBHI IpYTHX IPU aHAIHM3E Pa3INIHbIX BUJIOB YUCOHOH NEATEIFHOCTH;

2) IaTPHMOTHYECKOT0 BOCIIUTAHHUA:

LEHHOCTHOTO OTHOLIEHUS K MCTOPHYECKOMY M HAy4YHOMY HacleIuIo
OTEUYECTBCHHON XUMUH;

yBaKEHHs K IpPOIlECCY TBOPUYECTBA B OOJACTH TCOPHUH U IMPAKTUYECKOTO
IIPUMEHEHUST XUMHM, OCO3HaHHUA TOTO, YTO IOCTHKCHHUS HAyKH €CTh pPe3yJIbTaT
JUINTETBHBIX ~ HAOMIONEHWH, KPOMOTIAMBBIX  SKCHEPUMEHTAILHBIX  TOHCKOB,
MOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTUKOB;

UHTEpeCa U I103HABATEIbHBIX MOTHMBOB B IIOJIYyYEHHMM M IOCIEAYOLIEM
aHaJin3e MHPOPMALMK O IIEPEAOBBIX JIOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMUHU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEAEHUS;

CIIOCOOHOCTH OLICHUBATh CUTYalluH, CBA3AHHbBIC C XUMUYCCKUMH SBJICHUSIMH,
U [I[PUHUMAaTh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACh Ha MOPaJbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEAEHUE U MOCTYIKH CBOMX TOBApHILEH C
IIO3ULIMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IOCJIEICTBHHA 3THX
IIOCTYIIKOB;

4) gpopMupoBaHus KyJIbTYPbI 310POBbS:

MOHUMAaHUs LEHHOCTEH 3I0poBOrO0 M Oe3omacHOro odpas3a SKHU3HH,
HEOOXOAMMOCTHA OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (PU3MYECKOMY W
IICUXUYECKOMY 3/I0POBBIO;

coOmIo/IcHUs TIpaBWiI OC30MAaCHOTO OOpamicHUus C BCHICCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHUsl [IEHHOCTH TIPaBWJ HMHJMBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIMUX 3/IOPOBBIO U KU3HU JIKICH;

OCO3HAHUSl MOCTEACTBUN M HEMPUATUS BPEIHBIX MPUBBIYEK (yMOTPEOIECHUS
AJIKOT0J151, HAPKOTHUKOB, KYpEHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEN0BATENbCKON
NEATETLHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOW W JAPYrMX BHAAX
JESATEIbHOCTH;

YCTAHOBKH Ha AaKTHBHOE Y4YacTHE B PEIICHHM NPAKTUYECKUX 3aaad
COIIMAJIBHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUCHHUIO MPodecCuil pa3IuvaHoro pojia, B TOM
YHUCJIC HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUU M0 XUMUU;

YBXKEHHUS K TPYAY, JIOAAM TPYAa U PE3yIbTaTaM TPYJAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPAcKTOPHUU
oOpa3zoBaHus, Oyayuiel mpodeccun W peanius3aluu COOCTBCHHBIX KU3HCHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CMIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpebHOCTEH 0011ecTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYCCKH IIeJIECOO0OPA3HOT0 OTHOIIECHUSA K MPHUPOJC, KaK HCTOYHUKY
CYIIECTBOBAHMUS KU3HH Ha 3€MJIE;

MOHUMAHUS TJIOOATBHOTO XapakTepa 3JKOJOTHYECKHX MPOOIeM, BIHSHUS
HDKOHOMHMYECKHX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHOU CPEBI;

OCO3HAHMUS HCOOXOJUMOCTH HCIIOJIB30BAHUA JOCTIKCHUNA XUMHH IS
pELICHUs BOIIPOCOB PAHOHAIIBHOTO IIPUPOJIOIOIB30BAHUS,

AKTUBHOTO HENPUATHS JACHUCTBUH, NPUHOCIIIMX BPEd  OKPYKAOIIEH
MPUPOJHON Cpelle, YMEHUSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKUE
MOCJIECICTBUS NPEANPUHUMAEMBIX JCUCTBUM U TPEAOTBPALLATH UX;

HaJIMYUsl Pa3BUTOrO 3KOJIOIMYECKOTO MbIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
oIbITa JIEATEIIbHOCTH AKOJIOTUYECKON HaIIpaBJICHHOCTH, YMCHUS
PYKOBOJACTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTHBHO MPOTUBOCTOSITh HWJICOJOTHU
xemogoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PCHHUSA, COOTBETCTBYIOIICIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTHKH;

MOHMMaHUSl chenudUKU XUMHUU KakK HayKd, OCO3HaHMsS €€ poJad B
(dbopMHpPOBaHUN PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3[@HUU TICIIOCTHOTO
MIPCACTABICHUS 00 OKPY’KAIOIIEM MHPE KaK O CIIMHCTBE IPHUPOABI M YCIIOBCKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M peleHur MpodsieM COXpaHEHUs
MPUPOTHOTO PABHOBECHS,

yOeXKJAEHHOCTH B OCOOOM 3HAUMMOCTH XHUMHUHM JUIsI  COBPEMEHHOM
OUBUIM3A0UU: B €€ T'YMaHHCTUYECKOM HAIPaBICHHOCTH W Ba)XHOW POJIM B
CO37aHIU HOBOW 0a3bl MaTepUATBLHON KYJBTYphI, PEIICHUH TI100aJbHBIX IPOOIeM
YCTOWUYHUBOTO Pa3BUTHS UEJIOBEUYECTBA — CHIPHEBOM, DHEPIreTUUECKOU, MUIIEBON U
HKOJOTUYECKON OE€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, OOECIEUYEHUH YCIOBUUH
YCOENIHOTO TPyAa W OKOJOTHYECKH KOMQPOPTHOM JKH3HU KKIOTO HIICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPaMOTHOCTH: I[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTU HCIMOJIb30BAThH



NOJIy4aeMble 3HAHUS JIs aHAIU3a U OOBSCHEHUS SBJICHHWH OKPY’KaOIIEero MUpa U
MPOHUCXOASIINX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 00OOCHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HAyuYHbIX (AKTOB W UMEIOUIMXCA JAaHHBIX C MENIbI0 TMOJY4YSHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOATEIBHO HCIIOJIB30BATh XUMHYECKHE 3HAHUSA IS
pelienus npodsieM B peanbHbIX )KU3HEHHBIX CUTYallHAX;

MHTEpeca K NO3HAHUIO M UCCIIEN0BATENIBCKON AESITEIBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTHM K  HEIPEPHIBHOMY  OOpa30BaHUI0 H
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUU [0 XHMHHU B
COOTBETCTBUH C KU3HECHHBIMH [TOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSM TpyJa B PA3NUYHBIX cpepax nmpodeccnoHanbHOM

NEATEIHLHOCTH.
METAINPEIMETHBIE PE3YJBTATHI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMSI YUEOHOTO TIpeaAMETa « XUMHUS» Ha
YPOBHE CPEAHETO 00IIETO 00pa30BaHUs BKJIHOYAIOT:

3HaYMMbBIC IS (QOPMUPOBAHUS  MHUPOBO33PCHUA  OOYUAIOMIUXCS
MK IUCITUIUITMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAKAIOUINC
IICJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHCHA(PHKY METOJOB IIO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPTHS, SBJICHUE,
mpoliece, CUCTeMa, HAyYHBIH (paKT, MPUHITUI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHsl, UCCIICAOBaHUE, HAOIIOICHUE, N3MCPCHUE, IKCIICPUMEHT | JIPYTHC);

YHUBCPCAIBHBIC YUCOHBIC NICHCTBHS (MO3HABATCIbHBIC, KOMMYHHKATHBHEIC,

PETYISTUBHEIE), o0ecreynBaroIme ¢dbopmupoBaHue (YyHKUMOHATBHOM
I'PaMOTHOCTH M COLMAIBHON KOMIETEHIIMH 00yYarOIINXCH;
COCOOHOCTH oOyyaroumxcs WCITOJIb30BaTh OCBOCHHBIE

MCKIUCITUIUITMHAPHBIC, MUPOBO33PCHYCCKUAC 3HAHWUSA M YHUBCPCAIBHBIC YUCOHBIC
JICCTBHS B [I03HABATEIIBHON M COLUAJIBHOMN ITPAKTHKE.

MertanpeaMeTHbIE pe3yabTaThl OTPAXKAKT OBJAJCHUE YHUBEPCATbHBIMU
yUeOHBIMH  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMH.

OBaagenue VHUBEPCAJIbHbIMU yueOHBIMH NMO3HABATEJILHBIMU
AeCTBUIMM:

1) 6a30Bble JOruYecKue AeMCcTBHUA:

CaMOCTOSITENTbHO  (GOpPMyIHpOBaTH W aKTyalIM3UpoOBaTh  NOpoOIemy,
BCECTOPOHHE €€ pacCMaTpHUBATbh;

OnpeneNiaTh LENU JACATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU HX
JIOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI JAEATEIbHOCTH C TIOCTABJICHHBIMU [IEJISIMU;

WCMOJIB30BaTh TPU OCBOCHUM 3HAHUM MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapaKTCPHBIC MPU3HAKU TOHSITHM M YCTAHABIHUBATh UX B3aWMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS /ISl OOBSCHEHUS! OTAEIBHBIX (PAKTOB U
SIBJICHMI;

BLIOUpaTh OCHOBAHUS M KPHUTEPUH Ui  KiIacCU(PUKAIMM BEIIECTB U
XUMHYCCKUX PCaKInii;

YCTaHABIUBATh I[PUUYUHHO-CICICTBCHHBIC CBS3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOWTH JIOTHUECKHE pacCyXIeHus (UHIyKTUBHBIC, JEAyKTHUBHEIE, TIO
AaHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS B pPaccMaTpUBACMBIX
SBJICHUSIX, (DOPMYIHUPOBATH BBIBOJIBI U 3aKITIOUCHUS;

MPUMCHSATDH B MPOIECCE TTO3HAHUSA, UCIIOIB3yEMbIC B XUMHH CHMBOJIMUCCKHC
(3HAKOBBIC) MOJIEIH, TIPEOOPA3OBLIBATH MOICIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XHUMHUYECKOW
peaKkuu — TIPH PCHICHUW YYCOHBIX TO3HABATEIBHBIX M IMPAKTHUYCCKHUX 3a7ad,
MIPUMCHSTH HA3BaHHBIC MOJCIIBHBIC TIPE/ICTABIICHUS VISl BBISIBJICHHS XapaKTCPHBIX
MPU3HAKOB U3y4aEMbIX BEIIECTB 1 XUMHUECKHUX PEaKIIHIA.

2) 0a30BbI€e HCCJIE0BATEIbCKHAE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKHX
pEaKUni;

dbopMyIMpOBATH EJIN W 33/1a41 UCCIICI0BAHMS, UCIIOIH30BATh MOCTABICHHBIC
U CaMOCTOATEIbHO C(POPMYIHPOBAHHBIE BONPOCHl B KAaYECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI T (DOPMHUPOBAHHS THUNIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBACMBIX CYKJICHUN;

BIIQJICTh HABBIKAMH CAMOCTOSITCIBHOTO IUIAHMPOBAHUS M IPOBCACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMCHUA HAOJIIOJaTh 32 XOI0M
npolecca, CaMOCTOSITENIBHO MMPOTrHO3UPOBATh €ro pe3yibTaT, (popMyIHpoOBaTh
000011I€HNS M BBIBOJBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIBTATOB HUCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOJCIIAHHON paboTe;

puoOpETaTh OIBIT YUYCHHYCCKOW HWCCIICAOBATCILCKOM U MPOCKTHOM
JEeATEIbHOCTH, MPOSIBISATH CIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIHLHOMY
MOWCKY METOJIOB pEIIEHUS TPAKTHUECKUX 3aj7ad, NPUMEHEHHUIO pPa3IuuHbIX
METO/I0B MMO3HAHMUSL.

3) pa6ora ¢ ungopmanuei:

OPHUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX WHGOpMaMu (HAYyYHO-
MOMyJIIpHAasl JIUTEparypa XUMHYECKOTO COJEp’KaHWs, CHpPaBOYHBIE TOCOOUS,
pecypcbl MHTEpHETa), aHamu3UpOBaTh WH(DOPMAIMIO Pa3IMYHBIX BUJIOB U (opM
MPEICTABICHNUS, KPUTHYECKU OLIEHUBATH eé JIOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTD;



(hOopMyTUPOBATH 3aNPOCH U MPUMEHSATH PA3NUYHBIE METOJBI MPH TIOUCKE U
orbope wuHpOpMaLMK, HEOOXOAMMOW [UIsl BBIMOJAHEHHA Y4YeOHBIX 3amay
ONPEAEIIEHHOTO TUMA;

mpuoOpeTaTh OMNBIT MCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMaNbHYI0O  (OpMy  MpeAcTaBiCHUs
uHpopMalnu (cXemsl, TpadrKu, JHarpaMmbl, TAOIUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIH A3BIK B KayecTBE CpEACTBA MpU paboTe C
XUMHYCCKON uHpOpMaIeil: NPUMEHATh MEXKIpeAMETHbIC ((hU3NYecKue U
MaTEMAaTUYECKHEC) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCTIONIb30BaTh W TPeoOpazoBbIBaTh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HaTJISAHOCTH.

OBiaseHue YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMHY JeiCTBUSMMU:

3a]1aBaTh BOIIPOCHI 110 CYIICCTBY OOCYKJACMOM TEMbI B XOJIC JIUATIOTA W/WJIH
JUCKYCCHHM,  BBICKa3bIBaTh  HJEH, (OPMYJIHPOBaTh CBOU  TMPEIJIOKEHHUS
OTHOCHUTEJILHO BBITIOJTHEHHS MPEJIOKEHHOH 3a1a4u;

BBICTYNIATh C TPE3CHTalMeil pe3ylbTaTOB MO3HABATENBHON JESTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIFHO WJIM COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUHT
XUMHYCCKOTO JKCIEPUMEHTA, MPAKTUYCCKON pabOThI 1O HCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui Y4eOHOTO NpoekTa U (HOpMyIHpPOBATh BHIBOABI
1o pe3yJbTaTaM TPOBEAEHHBIX HMCCIEAOBAHUN MyTEM COTIACOBAHUS TO3HMLIMNA B
X0J1¢ 00CY>KJICHUS 1 00MCHA MHCHHUSIMH.

OBiajieHUe YHUBEPCAJILHBIMH PEryISTHBHBIMHU JCHCTBUSIMMU:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYILECTBISITH CBOK 1103HABATEIIBHYIO
JEeSTeIbHOCTh, Ompeensds e€ Iend W 3afadd, KOHTPOJWPOBaTh U IO MeEpe
HEOOXOAMMOCTA KOPPEKTUPOBATH IMpeAjaraéMblii  alroput™M JACHUCTBUH Ipu
BBITIOJIHCHUM YYCOHBIX W HCCIECAOBATCIBLCKUX 3a7a4, BbIOMpaTh HamOoJIce
b eKTUBHBIN CITOCOO WX pemicHUS ¢ Y4ETOM TOJYYCHHMS HOBBIX 3HAHUH O
BEIECTBAX U XUMHUECKUX PEAKIIHIX;

OCYHIECTBISATH CAMOKOHTPOJb CBOCH NIEATEIBHOCTH Ha OCHOBE CaMOaHaN3a
Y CAaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KITACC

IIpenMeTHble pe3ysbTaThl OCBOEHMSI Kypca «OpraHuuyeckas XUMHsI»
OTpPa’XKaroT:

chOPMHUPOBAHHOCTh  IIPEACTABICHHM O XHMHYECKOH  COCTaBIISIOIICH
CCTCCTBCHHO-HAYYHON KapTUHBI MHpA, POJIM XHMHH B T[IO3HAHUU SIBJIICHUH



Opuponbl, B (DOPMHUPOBAHMM MBIIUIEHHS H  KyJIbTypbl JHYHOCTH, €€
(YHKLHOHATBLHOM TPaMOTHOCTH, HEOOXOAUMOM TSl pELIEHUs] TPAKTUYECKHX 3a]a4
Y 3KOJIOTMYECKHM OOOCHOBAHHOIO OTHOLUEHHWS K CBOEMY 3J0POBBIO M NMPHUPOIHON
Cpele;

BJIQJICHAEC  CHUCTEMOM  XMMHYECKHMX  3HAHUN, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAOIIME TOHATHS (XUMHYECKHM DJIEMEHT, aToM, 3JEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPHULIATEIBHOCTh, XUMUIECKAs
CBS3b, CTPYKTypHasd dopmyina (pa3BEpHyTas M COKpallléHHAs), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, VYINIEPOJHBIN cKeleT, (YyHKIIMOHANbHAA TpyIIIa,
panuKan, U30MEPUS, N30MEPBI, TOMOJIOTHYECKHIN Psil, TOMOJIOTH, YTJIEBOJOPOIHI,
KHCIIOPOJ, M a30TCOAEpX AIIUEe COEAHMHEHUS, MOHOMED, MOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COEUHEHUS); TEOPUH U 3aKOHBI (TEOPUSI CTPOEHUS
opranudeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHCHHUS MacChl BCIICCTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI $3bIK XUMHH; MHPOBO33PEHUYECKUE 3HAHUSA,
JeXallie B OCHOBE NOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (AKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMCHMI BBISIBIISITH XapaKTCPHBIC NPU3HAKUA TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCMOJIb30BATh COOTBETCTBYIOLIME MOHSTHS MPU
OMHMCAHUM COCTaBa, CTPOCHHUSI M NIPEBPALIEHUI OPraHUYeCKUX COEANHEHUM;

c(OpPMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHHSI MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON)
dopMys1 OpraHMYECKMX BEHICCTB W yPaBHCHUHW XMMHUYCCKHUX  PEaKLUH,
M3rOTaBJIMBATH MOJEIHM MOJIEKYJ OPTraHWYECKHUX BELUECTB ISl WIUTFOCTPALMHA HMX
XUMHYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABJIMBATh IPUHAJJICKHOCTh H3yUCHHBIX
OpraHM4eCKUX BEUIECTB 110 HMX COCTaBy M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne COEIUHEHUH (YIVIEBOJOPOABL, KHUCIOPOA M  a30TCOAEpKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJIIDHBIE COEAWUHEHUS), JaBaThb WM Ha3BaHUA I10
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJBHBIX OpPraHUYECKUX BELIECTB (ITWIEH, MPOIMWICH, AalleTHJIEH,
ATUJICHTJIMKO/b, TIULEPHUH, (eHoM, (popMmanbaerus, amneraibAerij, MypaBbHUHAs
KHCIIOTa, YKCYCHasl KUCII0TAa, OJIEMHOBAs KUCITIOTA, CTEAPUHOBAs KUCIIOTA, TIII0KO034,
bpyKTO3a, Kpaxman, 1eJUTI0J103a, TIUIIHH);

c(OpMUPOBAHHOCTh YMEHHS ONPEACIATh BUIB XHUMHYECKOH CBSI3U B
OpPraHUYeCKUX COCNUHEHUAX (OJMHAPHbBIC U KPaTHBIE);



c(hOPMHPOBAHHOCTh yMEHHUS MPUMEHATH TIIOJIOKCHUS TEOPUU CTPOCHHUS
opranuueckux Bemniects A. M. ByTiepoBa 1151 00bACHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHUS MACChl BEILIECTB,;

chOpMHUPOBAHHOCT, ~ YMCHMHM  XapaKTEepu30BaTb  COCTaB, CTpPOCHHUC,
dbuznUecKkue M XMMHUYECKHE CBOWCTBA TUIHWYHBIX MPEACTABUTENICH Pa3IUUHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJEH, MPOIMHJICH, alEeTHIICH,
Oyramuen-1,3, merunOytamueH-1,3, OeH307, METaHO], 3TAHOJ, STUJIEHTJIUKOJID,
TJIMLIEPUH, (EHOJI, alleTalbJICTHI, MypaBbUHAs U YKCYCHas KHUCIIOTBHI, TJIIOKO3a,
Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATh TEHETHYECCKYIO
CBS3b MEXJY HHUMH YpPaBHCHHSIMHU COOTBETCTBYIOIIMX XHUMHWYECKHX PCAKIHN C
MCIIOJIP30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHHUKHU YTJIEBOJIOPOIHOTO
Chipbsi  (HETh, UPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX MEpepabOTKH W
MPAKTUYCCKOC IPUMECHEHHUE TPOAYKTOB IepepaboTKy;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOJAUTHL BBIYUCICHUSA IO XHUMHUUYECKUM
ypaBHEHHSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WU MPOIYKTa
peakiMu MO W3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OJHOTO U3 HCXOIHBIX
BEILIECTB WJIM IIPOJIYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMCHHMI BJIQJICTh CHCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAYUHOTO MO3HAHUS, UCTOJIb3YEMbIX B XUMUU MPU U3YUECHHH BEIIECTB U
XUMUYECKUX sIBJICHUH (HaOMI0AeHUE, U3MEPEHUE, SKCTIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMHUYECKUE 3HAHUS JUIS IPUHATHS PEUICHUH B
KOHKPETHBIX JKU3HCHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH U HX
IIPUMECHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHUM COOII0JAaTh MTpaBUJia MOJIb30BAHUS XUMUYECKON
nocyAoM U JTabopaTOpHBIM O0OpYJOBAaHMEM, a TaKXKe MpaBwia oOpalieHus ¢
BCIIICCTBAMH B COOTBCTCTBHM C MHCTPYKIMSMH IO BBIIIOJHCHHIO J1a00PaTOPHBIX
XUMHUYECKUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBINOJHATh XUMHUYECKUN
DKCIEPUMEHT (TIpEBpaIEHUs] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, MOJTyUEHNE
DTUJIEHA U W3YUYCHUE €ro CBOWCTB, KAUE€CTBEHHBIC pEaKIUK OPraHUYECKUX
BEIIECTB, JCHATypalusi OCNKOB IPM HATPEBAHWH, I[BETHHIE PEaKIMH OEIKOB) B
COOTBETCTBHHM C TPAaBWJIAMWU TEXHUKA OE€30MaCHOCTH TMpPU OOpaIieHHuH C
BEIIECTBAMU U JIa0OpaTOPHBIM O0OpPYJIOBaHUEM, TPEACTABISATh PE3YyJIbTaThl
XUMHUUYECKOTO DKCIEpUMeHTa B (OpME 3alucUu YpPaBHEHUN COOTBETCTBYIOMIUX
peakuuii 1 HOPMYyIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUUYECKYIO
nHQOpPMAIMIO, TONYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpPEICTBA MAaCCOBOH
uHhopmanuu, MaTEpHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMH  COONIONATh  TIpaBWja  OKOJOTHUYECKH
IIEJIECO00Pa3HOT0 TOBENCHUSI B OBITY M TPYAOBOH MEITEIBHOCTH B IEISIX
COXpaHeHHUsi CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOTHON Cpelbl, OCO3HABATh
OIMaCHOCTh BO3JCHCTBUSA Ha >KUBBIC OPTaHU3MBI OIPCICICHHBIX OPTaHMUECKUX
BCIIECTB, TTOHUMass cMbica mokazatens 1K, moscHATh Ha MpuMepax CHocoObI
YMEHBIIECHUS W TPEJOTBPAIICHUS WX BPEAHOTO BO3JACUCTBUS Ha OPTaHU3M
YeN0BEKa;

JUIST O0YYaIoONUXCsA ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHC
NPUMCHATh 3HAHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAAX IIO3HAHUS BEIICCTB U
XAMHYCCKUX SBJICHHUIA;

JUISL CIIEMBIX ¥ CIHA0OBUASINUX OOYYaIOMUXCSA: YMEHHE HCIIONbh30BaTh
penbedHO-ToUeUHYIO cucTeMy 00o03HaueHui JI. Bpaiinsg nms 3anucu XUMMUYECKUX

dhopmyI.

11 KUIACC

[IpenMeTHBIC pe3yJbTaThl OCBOCHHMS Kypca «OOmas M HeopraHH4ecKas
XUMUSD» OTPAKAOT:

c(hOpMHUPOBAHHOCTh  MPEJACTABJICHUI: O XUMHUUYECKOM  COCTaBISIONICH
CCTCCTBCHHO-HAYYHON KapTUHbI MHpPA, POJIM XUMHH B I[I03HAHUU SBJICHUUN
HPUPOJBI, B (OPMUPOBAHWHM MBIIUICHHS M KYJIbTYpbl JIMYHOCTH, €&
(hyHKITMOHAILHOH I'PaMOTHOCTH, HCOOXOAMMOM /I PCIICHHS IIPAKTHUCCKUX 33]1a4
U 3KOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BJIQJECHUE  CHCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralOMIKEC TMOHATHA (XHUMHYCCKUH 3JICMCHT, aToM, HM30Tom, S-, p-, d-
ANEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAs CBA3b
(KoBaJIeHTHas, MOHHAS, METAIUIMUECKAs, BOJIOPOIHAS ), KPUCTAJUTHUYECKAS PEIIETKA,
THIIBI  XUMHYECKHUX  pPCaKLHM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
BJCKTPOIUTHUYECKAsT JUCCOLMALMA, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUUYECKOW peakilui, XUMHYECKOE€ PAaBHOBECHE), TEOPUH U 3aKOHB! (TEeOpus
DJIEKTPOJUTHYECKONU AYccolUanuy, nepuoauueckun 3axkoH Jl. M. MeHnneneena,
3aKOH COXPAaHEHHMS MACCHI BEILECTB, 3aKOH COXPAHCHUS W MPEBPALCHUS SHEPTUH
MPYU XMMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJHUYECKHU SI3BIK XUMUH,
MHMPOBO33PEHUYCCKUE 3HAHMS, JICKAIIMEC B OCHOBE MOHUMAHUS NMPUYUHHOCTH W
CUCTEMHOCTH XHMMMUYECKUX SIBICHUM, (PaKkTOJOTHUECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJIY4YEHUU U O€30MMaCHOM HCTOJb30BAHUU BAXKHEUIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM NESITEIILHOCTH YEIIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHHM BBISBISATH XapaKTEPHBIE MPU3HAKWA TOHITHMH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCMOJB30BATh COOTBETCTBYIOLIME MOHATHS IPH
OMMCAaHUN HEOPTaHUYECKUX BEILIECTB U UX MPEBPALCHHUII;

c(hOpMHUPOBAHHOCTh YMCHUI HCIIONB30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JIS
cocTaBicHus (OpPMYT BCIICCTB M YPAaBHCHUM  XMMHYECKHUX  PCAKIUH,
cuctematnieckyto HoMmeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUSA OTIEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHblid ra3, YrJI€KHCHAbIM ras, aMMHaK, raméHas
WU3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAS COJA, TUPHUT U IPYTHE);

c(hOpMHUPOBAHHOCTH YMCHUH OTpEACIATh BAJCHTHOCTh U CTCICHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCAMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBaJEHTHAs, HOHHAs, METAJUINYECKAsl, BOIOPOJIHAsA) B COCAUHEHUAX, THUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIECTBA (ATOMHAs, MOJIEKYJIApHAs,
WOHHAs, MCTAJUTMYCCKAs ), XapaKTep CPE/bl B BOAHBIX PACTBOPAX HCOPTaHUYCCKHUX
COCIUHCHUI;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHaBJIMBATh MPUHAIJIEKHOCTh
HEOPTaHUYECKHUX BEIIECTB MO MX COCTaBYy K OIpPEAEIEHHOMY KIacCy/TpyIie
COCIMHEHU (MIPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUAbI, OCHOBAHMUS,
KHCIJIOTBI, aM(DOTEPHBIC THAPOKCH/IBI, COIIH);

c(hOpMHPOBAHHOCTH YMCHHUM PACKPBHIBATH CMbICIT IIEPHUOJIMUCCKOT0 3aKoHa /.
H. MenaeneeBa 1 1eMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBHYIO
U TIPOTHOCTHYECKYIO (PYHKIINH;

c(hOpPMHPOBAHHOCTh YMCHHH XapaKTCpU30BaTh IJCKTPOHHOEC CTPOCHHC
aTOMOB XUMHYECKUX 3JieMeHTOB 1—4 nepuopoB llepuoandeckoit cuUCTEMBbI
xumuueckux siemeHToB JI. M. MenpgeneeBa, HMCHonb3ys HOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTanmny, «IHEPTrEeTHYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHMX JJIEMEHTOB M UX COEAUHEHUMN
110 nepyuoaaM u rpynnam llepuoanueckon cucremMpl XuMHIecKuXx eMeHTos [l. H.
Menjeneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKUE  CBOVMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPkKAATh CYIIECTBOBAHNWE T'€HETHUYECKOM CBSI3M MEXKYy HEOPraHUUYECKHUMU
BEIIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIACCH(DUIIMPOBATH XUMHUYECKHE PEAKIUU TIO
pasTUYHBIM MPU3HAKaM (YUCIY M COCTABY PEAarupyroldX BEMIECTB, TEIJIOBOMY
addekTy peakiiu, U3MEHEHHUIO CTEMEeHEeW OKHCIIEHHS DJIEMEHTOB, OOpaTUMOCTHU
peaKi1u, y4acTHIO KaTaau3aropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTABIISTh YPaBHEHUS PEAKIUH pPa3TUIHBIX
THUTIOB, TIOJTHBIE ¥ COKPAIEHHBIC YPABHEHHS PEAKIIM HOHHOTO 0OMEHAa, YUUThIBAS
YCIIOBHUS, ITPU KOTOPBIX OTH PEAKIIUHA UAYT JI0 KOHIIA;



c(OpMUPOBAHHOCTh YMEHUH TPOBOJWUTH PEAKIUH, TOATBEPHKAAIOIINE
Ka4eCTBEHHBIH COCTAaB pa3jIMYHBIX HEOPraHMYECKHWX BEINECTB, pPAclO3HaBATh
OTIBITHBIM MYTEM HOHBI, MPUCYTCTBYIONINE B BOJIHBIX PACTBOPAX HEOPTAaHUYCCKUX
BCIICCTB;

chOpMUPOBAHHOCTh YMCHHM  pacKphIBaTh CYIIHOCTH  OKHUCJIHMTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTABICHHS JIEKTPOHHOTO Oananca
3THUX PEAKLIHM;

c(hOpMHUPOBAHHOCTH YMCHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOI
peaKIMy OT Pa3IudHbIX (GAaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHUSA
B 3aBUCUMOCTH OT BHEIIHETO Bo3aciicTBus (npunuun Jle larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMUYECKHE TMPOLECCH,
JeKalie B OCHOBE MPOMBINIJICHHOTO TMOJYYEeHUs CEPHON KHCIOTHI, aMMHaKa, a
TaKXe CPOPMUPOBAHHOCTH IPEICTABIICHUNA 00 OOMWX HAYYHBIX MPUHIIAIIAX U
HKOJIOTHYECCKUX MPOOIIEMaX XUMHUYCCKOTO MIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOJIWTH BBIUMCICHHUS C HCIOJIb30BAHUEM
TIOHATHS «MaccoBasi JO0Jsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUH Ta30B
IPU XUMUYECKHX PEaKIUsAX, MacChl BEMIECTBA UM 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OIHOTO U3 YYACTBYIOIIMX B PCAKIIUU
BCIIIECTB, TCILIOBOTO 3 (EeKTa peakilud Ha OCHOBC 3aKOHOB COXPAHCHHUS MAcChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHUM COOII0JAaTh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1a0OpaTOpHBIM OOOPYJOBAaHUCM, a TAKXKC IIPaBHiIa OOpAIICHUS C
BCIIICCTBAMH B COOTBCTCTBHM C MHCTPYKIMSMH IO BBIIIOJHCHHIO J1a00PaTOPHBIX
XUMHYCCKUX OITBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUTAHWUPOBATH W BBHITIOJHATh XUMHYECKUH
IKCIEPUMEHT (Pa3/IoKeHHEe MEPOKCHIA BOAOPOAAa B MPUCYTCTBHM KaTalu3arTopa,
OIIPE/ICIECHUE CPE/Ibl PACTBOPOB BEIICCTB C IIOMOIIBID  YHHUBEPCAIBHOI'O
WHJIUKATOPA, BIHMSIHUC PAa3IU4HBIX (PAaKTOPOB HA CKOPOCTh XMMHUYCCKOM PCAKIUH,
peaKkLUM HOHHOTO OOMEHAa, KaYeCTBEHHBIE pPEaKIMu Ha cyab(ar-, KapOoHaT- U
XJIOPUI-AaHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE DKCIIEPUMEHTANBHBIX 3a/ad I10
TemaM «MeTamie»y U «HemeTannel») B COOTBETCTBUM C MpPaBWIAMU TEXHUKHU
0€30MacHOCTH TIPH OOPAIICHUN C BEMIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAaHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHYECKOTO OKCIIEpUMEHTa B (opMe 3ammcu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuii W (OopMyIMpOBaTh BBIBOJBI HAa OCHOBE
ITHUX PE3yJIbTATOB;

c(hOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUUYECKYIO
nHQOpPMAIMIO, TONYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpPEICTBA MACCOBOH
KOMMYHUKaruu, UHTepHeT 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMH  COONIONATh  TIpaBWja  OKOJOTHUYECKH
IIEJIECO00Pa3HOT0 TOBENCHUSI B OBITY M TPYAOBOH MEITEIBHOCTH B IEISIX
COXpPaHEHMSI CBOETO 3J0POBbI M OKPYKAIOUIEH NPUPONHON CpENbl, OCO3HABATH
OMAaCHOCTH BO3JICHCTBHS HA )KUBBIE OPTAHU3MBI ONIPE/ICIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens IIJK, moscHAT, Ha mpuMepax CcHocoObl YMCHBIICHUS |
MPEIOTBPALIEHUS UX BPEIHOIO BO3ACUCTBUS HA OPTAaHU3M YEIIOBEKA,;

I 00y4YaloOUXCsl ¢ OrPAHUYEHHBIMH BO3MOMKHOCTSIMU 370POBbS: YMEHUE
MPUMCHATh 3HAHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX TIO3HAHUS BCIUICCTB U
XUMHYECKUX SIBIICHUI;

JUISL CICMBIX M CIHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIIONb30BATh
penbedHO-TOUeUHYI0 cucTeMy oOo3naueHuit JI. bpaiins ais 3anvcu XMMHYECKHX

dhopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Koau4vecTBo 1acos JJIEeKTPOHHBIE
HanveHoBaHMe pa3fgeioB U TeM (undposrie)
Ne i/m KonTpoabnsle | IlpakTnyeckue
NPOrpamMMel Bcero o0pa3oBaTeibHbIE
padoTnI padoThI pecypenr
Paznen 1. Teopernieckne 0CHOBBI OPraHN4YecKOil XUMHUH
[IpeameT oprannvecko XuMun. Teopust
1.1 CTPOEHHMS OPraHNYECKNX COCANHEHUH A. 3
M. byTtneposa
Hroro no pazneny 3
Paznen 2. Yrnesogopoasl
2.1 [IpenenbHBIE YTIEBOAOPOABI — ATKAHBI 2
9 HenpenensHble yraeBoJOpOABI: alKEHBI, 6 |
aJIKaINEeHbI, ATKIHBI
23 ApoMaTHyecKHe yriIeBOLOPOIbI 2
24 IIpupoHBIe HCTOYHMKH YTIEBOAOPOIOB U 3 )
UX TepepadoTka
Hroro no pazneny 13
Pasznen 3. Kucaopoacogep:kauue oprannviecKue coenHeHUs
3.1 Cmmptel. OeHon 3
30 Anwsaeruasl. KapOoHOBBIE KHCTOTHI. 7 )
CrnoxHbie UpbI
3.3 VriaeBoasl 3 2




Hroro no paznemy 13
Pasznen 4. AzoTcoaepxainye opraHudeckue coenHeHUus

4.1 AMWHBI. AMUHOKHCIIOTHI. belkn 3
Hroro no pazneny 3
Paznen S. BeicokoMoJieKyasipHbIe COeNHEHUS

5.1 IInacrmaccel. Kayuyku. Bonokna 2
Uroro no paznemy 2
OBHIEE KOJIMYECTBO YACOB 110 ITTPOTPAMME 34




11 KJIACC

Koau4vecTBo 1acos JJIeKTPOHHbIE
HanmveHoBaHMe pa3fgesioB U TeM (uudposbie)
Ne i/m Kontpoabnbie | IlpakTnyeckne
NMporpaMmbl Bcero o0pa3oBaTenbHbIE
padoThI padoThI
pecypcesbl
Pasznen 1. TeopeTnyueckue 0CHOBBI XUMHUH
Crpoenne aTomoB. [lepnoanyeckuii 3aKoH
1.1 u [lepnonnyeckas cucteMa XMMHIECKHUX 3
samemenToB . V1. Mengeneera
12 CtpoeHne BemecTBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE PEaKLUH 6 1 1
Hroro no paznemy 13
Pasznen 2. Heoprann4eckas Xumus
2.1 Mertamnsl 1
2.2 Hemetannsl 1 1
’3 CBsI3b HEOPTaHUYECKUX U OpPTaHMYECKHUX )
' BEIECTB
Hroro no pazneny 17
Pazpen 3. Xumus u Ku3Hb
3.1 XUMUS ¥ )KN3Hb 4
Uroro no paznemy 4
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 2 3







IHHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
Koaun4ectBo 4acos JJIEeKTPOHHBIE
Ne Hara nu¢ppoBbIe
n/n Tema ypoka Bcero Kontpoabnbie | Ipaxkriecikue u3yveHnsi | o0pa3oBaTe/IbHbIE
padoTnI padoThI pecypenI
) [IpeameT oprannveckol XUMHH, €€ )
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHnst OpraHMUECKUX
2 coenuHennii A. M. bytnepoga, eé 1
OCHOBHBIE MOJTOKEHUS
IIpencraBnenue o knaccupUKaLuN
3 opraHuueckux Bemiects. HomeHkmatypa |
(cucTemMaTH4eckas) M TPUBHAIbHbIE
Ha3BaHMs OPraHMYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, |
TOMOJIOTHUECKUH psif
5 MertaH 1 3TaH — TpocTeHIIne )
MPEICTABUTENHN AJIKAHOB
6 AJTIKEHBI: COCTaB M CTPOECHHUE, CBOWCTBA 1
7 DTHJIEH U TPONMUIIEH — MpOCTeHIIne )
MPEICTABUTENHN AJIKEHOB
Q [IpakTnueckas pabota Ne 1. «IlomyueHue ) )
STHJIEHA U U3yUeHHE €TO CBOMCTBY
Ankanuensl. bytagnen-1,3 n
9 MeTHnOyTanuen-1,3. Ilonydenue 1

CHHTCTUYCCKOTI'O KayuyKa U PE3UHBI




AJIKHHEIL: cOCTaB H OCOOEHHOCTH CTPOCHNA,

10 TOMOJIOTHYECKHH psAl. AUETHIIEH —
MPOCTEHIINH TPECTaBUTENb ATKMHOB

1 Brruncienus no ypaBHeHHIO XUMHUECKOH
peaximu

12 ApeHBI: 6eH301 M Tonyol. TOKCHYHOCTh
apeHoB

13 I'eHeTHUecKast CBSI3b YITIEBOJOPO/IOB,
MPHHAIISKAIIMX K pa3TMYHBIM Klaccam
IIpupoHBIe HCTOUYHMKH YTIEBOJOPO/IOB:

14 MPUPOAHBIN ra3 U MOMyTHBIE HEPTIHBIE
rassl, He()Th ¥ MPOAYKTHI €€ mepepaboTKi
[IpupoHBIe HCTOUYHHKH YTIEBOJOPO/OB:

15 MIPUPOJHBIH ra3 U MOMyTHBIE He(PTAHBIE
rassl, He()Th ¥ MPOAYKTHI €€ mepepaboTKi

16 KontponwHas pabdota 1o pasaery
«YTIEeBOIOPOIBD»

17 IIpenenbHble OTHOATOMHBIE CTIMPTHI:
METaHOJI ¥ 3TaHo1. BonoponHas cBs3b

13 MHoroaToMHBI€ CITIUPTHI: STHIEHTTHKOIb 1
TITHLEPUH

19 MdeHoI: CTpOoeHUE MOJIEKYJTBI, (PU3NIECKHE
M XUMHYECKHE CBOMCTBA, TPUMEHEHHE

20 Anbreruasl: popMalbIeTua U
alleTaNbIeTH. ALIETOH

71 OZHOOCHOBHEIE MTpeeNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHas M YKCYCHast

22 [IpakTueckas pabota Ne 2. «CoiicTBa




pacTBoOpa YKCYCHOM KHCIOTBDY

23

CTCapI/IHOBaSI 1 OJICMHOBAsA KHUCJIOTHI, KaK
MPECACTAaBUTEIIN BBICTIIUX Kap6OHOBLIX
KHCIIOT

24

MEI1a Kak COJIH BBICIITHX Kap6OHOBLIX
KHCJIOT, X MOIOIIICC ,Z[CﬁCTBHC

25

CrnoxHble 3UpHI KaK MPOU3BOHBIE
KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX

a¢upoB

26

Kupsl: ruaponns, mpuMeHEHHE,
OMosornyeckas poJib )KMPOB

27

VYraeBoasl: cocTas, KIaccH(pUKALHUA.
Baxnelime nmpecTaBUTENH: TIIOKO3a,
¢bpykTO3a, caxaposa

28

KanMaJ'I 1 OEJTHOJIO3a KaK ITPpUPOIHBIC
TIOJINMEPHI

29

KonTponsHas pabota 1o pazaeny
«Kucnopoacoaepxaiine opraHuiecKue
coequHeHMs»/ Beepoccuiickas
MpoBepoyHas paboTa

30

O6b1as XxapaKTepHCcTHKa a30TCOACPKAITNX
OpPraHMYECKUX COSAMHEHUH /
Bcepoccuiickas mpoBepouHas paboTa

31

AMWHEBL: METHJIAMHWH ¥ aHHJIHH

32

AMWHOKHMCTIOTHI Kak aM(pOTepHbIe
OpraHUYecKHe cOeIMHEHMS, UX
Onosornyeckoe 3HaueHue. [lenTuasl.
benxu kak npupoHbIe




BBICOKOMOIJICKYJIAPHBIC COCTMHCHU A

OCHOBHEIE TTOHATHSA XUMHH

33 BBICOKOMOJIEKYJIIPHBIX COeTMHEHUH !
OCHOBHBIE METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH. 1
[ImacTMacchl, KayuykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME




11 KJIACC

Ne
n/o

Tema ypoka

KoanvyecTBo Yacos

Bceero

KonTpoabHsble
padoThI

IIpakTH4eckue
padoTsbl

Jara
U3yveHust

JJIEeKTPOHHbBIE
nu¢ppoBbIe
o0pa3oBaTelbHbIE

pecypchl

XUMHUYECKUH HNEMEHT. ATOM. DIEeKTPOHHAs
KOH(pUTypaIys aTOMOB

[Tepuonnueckuii 3akoH u [lepnoanyeckas
cHUCTeMa XMMHYIECKUX 31eMeHToB []. 1.
MenpeneeBa, UX CBA3b ¢ COBPEMEHHOM
Teopuelt CTpoeHHs aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XUMHYECKHX HJIEMEHTOB U UX COeTHHEHHUH 10
rpynmnaM 4 nepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA M CHCTEMBI
XUMH4eckux d1emMeHToB J .M. Mengeneena B
Pa3BUTHU HAyKH

CTpOCHI/IC BCIICCTBA. Xnmudeckas CBA3b, €€
BHUAOBI, MCXaHU3MBI O6pa30BaHI/I}I
KOBaJCHTHOM CBA3H. BO,Z[OpO,Z[HaSI CBA3b

BaneHTHOCTB. DNEeKTpOOTPHIIATENFHOCTb.
CreneHb OKHCIcHUA. BenlecTBa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO
CTpOESHHS

Ilongrue o AUCTCPCHBIX CUCTEMAX.
HUctuHHaEBIE B KOJUIOUIHBIC PACTBOPHI.
MaccoBas AO0JId BEIIECTBA B pacTBOPC




Knaccu¢ukanms 1 HOMEHKIaTypa
HEOpraHMYecKuX coeqnHeHuH. ['eHeTnueckas
CBSI3b HEOPraHMYECKUX BEILECTB, Pa3IMIHBIX
KJIaccoB

Knaccudukanus XMMHIeCKUX peakluil B
HEOpraHUYeCKON U opraHu4eckoit XMMHH.
3aKkoH coXpaHEeHHs Macchl BEIIEeCTB; 3aKOH
COXpaHEHHUS U TIPEeBpallleHHs YHEPTUH MPH
XMMHYECKHUX peaKIMsIX

CxopocTb peakimu. OOpaTHMBIE peaKIiH.
XuUMHUECKOe paBHOBECHE

10

[IpakTueckas padbota Ne 1. «BausHue
Pa3NUYHBIX (PAKTOPOB Ha CKOPOCTH
XMMHYECKOH peaKkiuiy

11

DrnexTponutHyeckas auccormaiys. [lonstie
0 BoJopoIHOM Tokazateie (pH) pacTtBopa.
Peakuuu nonHoro obMena. I'maponus
OpraHMYECKUX U HEOPraHMUeCKHUX BEIIeCcTB

12

OKHCINTENEHO-BOCCTAHOBUTEIEHBIE
peakimu. [loHsTHE 00 BMIEKTpoNH3Ee
pacIIaBoB ¥ pacTBOPOB coJIEH

13

KontponsHas pabdota 1o pasaeny
«TeopeTnyeckne OCHOBBI XUMUI

14

Mertamnsl, ux nonosxkenue B [lepuoanieckoit
CHUCTEMe XMMUYIECKUX d1eMeHToB []. .
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. O01Me Ppu3nveckie cBONCTBa
MeTaJlJIOB




15

CrnaBel METAJUIOB. DIEKTPOXUMHUYECKUH P
HaIpsDKEHUH MEeTallJIoB

16

XHUMHYeCKHE CBOMCTBA Ba)KHEHIIINX
MeTaJToB (HATpHUH, KaJduil, KalbLIUi, Maruui,
ATFOMIHHH) U UX COeTUHEHMI

17

XuMHYecKHe CBOMCTBA XpoMa, MEeJTH 1 UX
COESTUHEHNH

18

XUMHYeckHe CBOMCTBA IIUHKA, Kelle3a U UX
COETUHEHNH

19

[IpakTnueckas pabota Ne 2. "Penienue
HKCIEPUMEHTANBHBIX 3334 110 TeMe
«Mertamen»"

20

HeMeTtamnel, HX HOJIOKEHNE B
[lepuoanyeckoit cuicTeMe XMMHUECKUX
samemenToB . 1. Menaeneera u
OCOOEHHOCTH CTPOCHHS aTOMOB

21

(duznyUecKue cBOICTBAa HEMETAIIOB.
AJNTOTPONHUSL HEMETAJUIOB (Ha IpUMepe
KHcIopo/ia, cephl, pocdopa U yrirepoaa)

22

XuMHYEeCKHE CBOMCTBA TaIOT€HOB, CEPhl U UX
COETUHEHNH

23

XumMuueckne cBoicTBa a3oTa, pochopa u ux
COESTUHEHNH

24

XuMHiecKkne CBOMCTBa yriaepoaa, KpeMHUS 1
UX COeIUHEHNH

25

[IpMeHeHHe Ba)XKHENIIINX HEMETAJIOB U UX
COETUHEHNH

26

O0006I11IeHNe U cHCTEMAaTH3aIid 3HAHUH 110




TeMe «HeMeTammel». Beraucienus mo
YPAaBHECHUAM XUMHYCCKUX pCaKHHﬁ n
TEPMOXUMHYCCKUC paCLIéTLI

IIpaktnyeckasa padota Ne 3. «Pemenne

27 DKCIIEPUMEHTANIBHBIX 3a7a4 I10 TEMe 1
"HemeTtanasr"»

)% KonTponsHas pabota o Temam «MeTarutb» )
" «HeMeTamiei»

29 Heopranuieckue u opraHuyuecKie KHCIOTHI. )
Heoprannieckue U opranuyieckue OCHOBaHUS
AMdoTepHbIe HeOpraHu4eckue u

30 OopraHuveckue coequHeHns. [ eHeTHIecKas )
CBSI3b HEOPraHMUeCKNX U OPraHuuecKuX
BEIIECTB
Ponr XuUMHH B 00eCcIeYeHIH 3KOJIOTHYECKOI,

31 HHEPreTHUEcKOl M MUIIEBOH Oe30macHOCTH, 1
Pa3BUTHU MEAUIIMHBI
[IpencraBienust 06 0OIINX HAYIHBIX

32 MIPUHIUIIAX IIPOMBIIIEHHOTO TOJIyYeHUSA 1
BaKHEHIIINX BeIIeCTB

33 Yenmosek B MUpE BELIECTB M MaTEPHAIIOB 1

34 XHUMUS ¥ 3J0pOBbE HEIIOBEKA 1

OBIIEE KOJIMYECTBO HACOB I1O 34

I[TPOTPAMME







IIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBLHOMN ITPOI'PAMMBbI

10 KIIACC

Koxa
NpoBEPSIEMOro
pe3yJbTara

[Iposepsiemble NpeIMeTHbIEC Pe3yJILTATHI OCBOCHHS OCHOBHOM
00pa30BaTEILHON IPOIPAMMBI CPeHEro 001ero o0pa3zoBaHus

1

Teopernueckre 0OCHOBbI OPraHU4YECKON XMMUH

1.1

ChopMUpoBaHHOCTh TPEACTABICHUH O XUMHYCCKOW COCTABISIONICH
€CTCCTBCHHOHAYYHOM KapTUHBI MHUpa, pPOJH XHMUU B IIO3HAHHUU
SABIEHUN NOpUPOIbl, B (HOPMHPOBAHUM MBIIUIEHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKUMOHANBHOM TpPaMOTHOCTU, HEOOXOJUMOM st
peIICHUS TPAKTUYCCKUX 337a4 W DKOJIOTMYCCKH OOOCHOBAaHHOTO

OTHOIIICHUS K CBOEMY 3JIOPOBBIO U IIPUPOJIHOM Cpesie

1.2

Bnagenue cucTEMOl XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAararoIiue TMOHSTHS (mosiekya, BaJICHTHOCTb,
3NIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCICHHS, XHMHUYECKas CBS3b,
MOJIb, MOJIApHasg Macca, MOJSAPHBIH OOBEM, YIVIEPONHBIH CKEJET,
byHKIIHOHATHHAS rpyIa, pajukain, H30MEpHs, W30MEPHI,
TOMOJIOTUYECKUN PSAJl, TOMOJIOTH, YTJEBOJIOPOABI, KHUCIOPOJA- U
asoTcoAepXKalue CoeqUHEHHUs, OHOJOTHYECKH aKTHBHBIE BEIECTBa
(yryieBompl, XUpHL, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC COCAMHCHUS); TCOPHMU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHSI OpraHudeckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3BIK XHUMHUH, (HAaKTOJOTHUYECKHE
CBCJICHMS O CBOWCTBAaX, COCTaBe, TMOJYYECHUH U OC30MacHOM
WCTIOIb30BAHUM  BOKHCHINIMX HCOPTAHUYCCKUX W OPraHHYeCKHUX

BCIICCTB B 6BITy U HpaKTH‘leCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMUpOBaHHOCTh YMEHHM BBIABJIATH XapaKTEpPHbIE TPHU3HAKU
IIOHATUH,  YCTaHABIMBATL WX  B3aWMOCBs3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IIOHATHS IIPM OINMCAHMM COCTaBa, CTPOCHUSA U

MPEBPAIICHUH OPraHUYECKUX COCIMHCHUHN

1.4

c(hOpPMHPOBAHHOCTH YMCHHM HCIIOIB30BATh XHUMUYECKYI) CHMBOJIHKY
JUTSE COCTABJICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEépHYTOH,
coKpaméHHOW) (GOPMYJ OPTraHMYECKUX BEHICCTB M YpaBHCHUU
XUMHUYECKHX PEaKIUi, H3TOTaBIMBATh MOJCIIH MOJICKYJ OPTAHHYECKUX
BEUICCTB Al WIUIKOCTPALMK UX XHUMHUYSCKOTO U MPOCTPAHCTBEHHOI'O

CTpOCHHUS




L.5

ChopMupOBaHHOCT ~ YMEHHMH  yCTAaHABJIMBATH  MPUHAICHKHOCTD
U3YYEHHBIX OPraHMYECKMX BELIECTB 110 KX COCTAaBy M CTPOCHMIO K
omnpeAenéHHOMY Kiaccy (Tpynme) CcoeJuHeHHH (YTJIeBOJOpO.bI,
KHCIIOPOJ M Aa30TCOJEp)KAlllUe COEAMHEHUS, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS), JaBaTh UM  Ha3BaHUi [0  CHCTEMAaTH4ECKOU

HomeHnkiarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUUICCKOM CBS3H B

OpPTAaHUYCCKUX COCIMHCHUX (OAMHAPHEBIC U KPaTHBIC)

1.6

ChopMupOBaHHOCTH yMEHHUS TPHMCHSTH: TOJOXKCHHS  TCOPUH
CTpoeHHsl opraHuyeckux BemecTB A.M. Bytneposa aia oObsicHeHus
3aBUCHMOCTH CBOWCTB BELIECTB OT KX COCTaBa U CTPOEHHUS; 3aKOH

COXpPaHCHUS MaCChl BCIICCTB

YTrneBoaoposI. Kucnopoacoaepxaniye 51 a30TcoAepKaIlIHe

OpTraHN4YCCKUC COCTUHCHUS. BI)ICOKOMOJIGKYJISIPHI)IC COC/ITUHCHUA

2.1

CdopmMupoBaHHOCT, YMEHUH IIPUBOJAUTH TpPUBHAJIBHBIE Ha3BaHMUs
OTJICIIbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, IPOIMICH, alleTUJICH,
ITUIEHIJIMKOJb, TIULEpUH, (eHoN, (opManbIeru], aueTaabAerun,
MypaBbHHAs KHUCIOTa, YKCyCHas KHCIOTa, OJIEMHOBAas KHCIIOTa,
CTeapuHOBas KHCJIOTa, TJIIOKO3a, (pPYyKTO3a, Kpaxmai, IeuIioio3a,

TIIAIMH)

2.2

ChopMupOBaHHOCT, YMECHHUM XapaKTEPH30BaTh COCTaB, CTPOCHHC,
bu3MYeCKUEe W XUMHUYCCKHC CBOWCTBA TUMHMYHBIX TIPEJCTABUTEIICH
pPa3IUYHBIX KJIACCOB OPraHMYECKHX BelecTB (MeTaH, ATaH, ATHIICH,
OpoMNuiIeH, anetuiieH, Oyraguen-1,3, mertunOyraamen-1,3, 6eHzodn,
METAHOJI, DTAHOJ, ITHUJICHTIINKOb, TIHICPUH, (PCHOJI, aleTalbJICTHI,
MypaBbUHAs W YKCyCHasi KUCIIOTBI, TJIOK03a, Kpaxmaj, IEJUII0JI03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

23

ChopMHUpOBaHHOCTH YMEHHUS WILTIOCTPUPOBATH TCHCTHYCCKYIO CBSI3b
MEXKJIy  TUIHWYHBIMA  NPEACTABUTEIIAMM  Pa3JMYHBIX  KJIACCOB
OPTaHUYECKHUX BEIIECTB YPABHEHUSIMHU COOTBETCTBYIOIINX XUMUYECKUX

peakiuii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX GOPMYTT

2.4

CdhopMUpoBaHHOCTH YMCHUS XapaKTECPU30BaTh HMCTOYHHUKHU
YTJICBOJIOPOAHOTO CHIPhs (He(PTh, MPUPOAHBIN ra3, Yrofb), CIOCOOBI UX

nepepadOoTKU M IPaKTHYECKOE IPUMEHEHHUE POIYKTOB IIepepaboTKu

XUMHUS U KU3Hb. PacyéThl

3.1

CdopMUpPOBaHHOCTh YMEHUN BIAJETh CUCTEMOM 3HAHUH 00 OCHOBHBIX

MCTOJaxX HAYYHOI'O IMO3HaHU, UCIOJIB3YCMbIX B XUMHUH HIPHU U3YHYCHUU




BCLICCTB W XUMHUYCCKHUX SBICHUN (HAOmoneHue, HW3MEPCHHC,
IKCIEPUMEHT, MOJCINPOBAHUE), HCIIOJIb30BATh CHUCTEMHBIE
XUMUYECKHE 3HAHWUS U1 DPUHATUS pElIeHUd B  KOHKPETHBIX

KHU3HCHHLBIX CUTYalHAX, CBA3aHHBIX C BCIICCTBAMHA U UX IIPUMCHCHUEM

3.2

CdopmupoBaHHOCTE yMEHHM coOMIOAaTh MpaBUiIa MOJB30BAHUSA
XUMHUYECKOH Tocynol u 1abopaTopHbIM 00OpYyNOBaHHEM, a TaKxke
npaBuiia OOPAICHUS C BEIISCTBAMHU B COOTBETCTBHM C MHCTPYKLHUSIMU

110 BBIITIOJIHCHUIO na60paT0pHHx XUMHYCCKHX OIIBITOB

3.3

ChopMupoBaHHOCTH YMEHUH IJIAHUPOBATH M BBIMOJIHATH XUMHUYCCKHUH
9KCHEPUMEHT (IIPEBPALUEHHS OPTaHUYECKUX BEIIECTB IIPY HAarpeBaHUH,
MOJIyYeHHUE dTUJIEHA U U3YyUYEHHUE €ro CBOMCTB, KAYECTBEHHbIE peaKUUuU
OpraHMYECKUX BEIECTB, JIeHaTypaliMs O€JIKOB IIpU HarpeBaHHM,
[BETHBIE pEaKlMu OCJIKOB) B COOTBETCTBUU C IPaBUJaMHU TEXHUKH
0e30MacHOCTH MpH OOpallleHuH C BELECTBAMU W Ja0OpaTOPHBIM
000pyJOBaHUEM; [IPEACTABIATh pe3ybTaTh XUMUYECKOTO
JKCIEpUMEHTa B (OpPME 3amucy ypaBHCHHH COOTBETCTBYIOIIMX

peaknuii U GOpMyITHPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YyJIbTATOB

34

ChopMupoBaHHOCTH YMEHUN MPOBOJANTH BEIYMCIICHUS TI0 XUMHUYCCKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJUYCCTBA MCXOHOTO BEHICCTBA HIIH
MPOAYKTA peaklUU 10 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO

N3 UCXOAHBIX BEUICCTB UJIN IPOAYKTOB peaKLlI/II/I)

3.5

CdopmupoBaHHOCTH yMEHUU KPUTHYECKH aHaJIU3UPOBATH
XUMHUYECKYI0 HMH(POpPMAIUIO, MOIY4aeMyl0 W3 pa3HbIX HMCTOYHMKOB

(cpeactBa maccoBoi nHpopmanuu, ceth MIHTEpHET 1 Apyrue)

3.6

ChopMupoBaHHOCT, yMEHUM COOJIO/ATh MpaBHUia HKOJTOTHUYCCKU
11€J1eCO00Pa3HOro TOBE/ICHUSI B OBITY M TPY/IOBOW NEATENHHOCTH B
LEeIAX COXPAHEHHMsI CBOEr0 3J0pPOBbS M OKpYXKarolled MNpupoaHOM
Cpeabl, 0CO3HAaBaTb OMACHOCTb BO3JECHCTBHUS Ha KHUBBIE OPTaHU3MBI
ONpeeNIEHHBIX OPTaHUYECKUX BEIIECTB, OHMMas CMBICI MOKa3aTess
I[MTAK (npeaenbHO AONYCTUMOM  KOHIIGHTpAlMM), TMOSICHATH Ha
IprMepax CrocoObl YMEHBIICHUS M HPEAOTBPALICHUS WX BPEIHOTO

BOBHeﬁCTBHH Ha Opranusim 4CJIOBCKA

11 KUITACC

Koxa
NMpoBePSIEMOro

IIpoBepsieMble NpeAMETHbIE PE3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 001ero 0opa3oBaHus




pe3yiabTarTa

1

TeopeTI/I‘IeCKI/Ie OCHOBBI XMMHH

1.1

Bnamenne cucreMoM XMMHYECKMX 3HAHHMH, KOTOpas BKIIOYAET:
OCHOBOIOJIATAIOIIME  TMOHATHS  (XMMHYECKHUH  DIIEMEHT,  aToM,
ANEKTPOHHAst 000JI0YKa aTOMa, §-, p-, d-3JICKTPOHHBIC OPOUTAIIM aTOMOB,
WOH, MOJIEKYJa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTL, CTEIEHb
OKHUCIICHHS, XHUMHUYECKas CBA3b, MOJIb, MOJspHas Macca, MOJIAPHBIA
00BEM, KpUCTAIMYECKas peIIETKa, THIBl XUMHYECKHX peakiui
(OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- M JHIOTEPMUYECKHE,
peakuuu MOHHOTO OOMEHA), PAaCTBOP, BIICKTPOIHTHI, HEIICKTPOIUTHI,
JNEKTPONUTHYECKAasd  JUCCOLMALUA, OKHCIMTENb, BOCCTAHOBHTEIND,
CKOPOCTh XMMHYECKOH peakUrH, XMMHYECKOe PAaBHOBECHE); TEOPHUH U
3aKOHBI (TCOPUS DJICKTPOJUTUYCCKON juccormaruy, [leproumaecknii
3akoH 1. MenjeneeBa, 3aK0OH COXpaHEHUsI Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH A3bIK XUMHHU, (PaKTOIOTHYECKHE CBEIEHHUS O CBOICTBAX,
COCTaBe, MOJYYEHUM U O€30MaCHOM HCIMOJIb30BAHUH Ba)KHEHIINX
HEOPraHUYECKUX BEIIECTB B OBITY W IIPAKTUHECKOH JIEATEILHOCTU

YCJIOBCKA

1.2

ChopMupoBaHHOCT, YMEHMH BBISIBISATH XapaKTEpHbIE IPU3ZHAKU U
B3aUMOCBA3b HM3YYECHHBIX IOHATHH, MOPUMEHATH COOTBETCTBYHOLIUE
MOHATUSA IIPU ONHCAHMM CTPOEHUSA M CBOMCTB HEOPTraHUYECKHX
BEIIECTB M MX NPEBPALICHUM; BBISBISATH B3aMMOCBI3b XUMHUYECKHUX
3HAHUHI c MTOHATUAMH U MIPEACTABICHUSIMHI JIPYrux

€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BJ'IaI[eHI/Ie OCHOBHLIMH MCTOJaMHU HAYYHOI'O IMO3HAaHUA BCUICCTB H
XUMHUUYECKHX SBICHUI (Ha6J'IIO)ICHI/Ie, H3MEPEHHUE, OKCIICPUMCEHT,

MOJIeTUPOBAHUE)

1.4

ChopMUpOBaHHOCTh YMEHHMH OMNpeJeNnaTh BaJeHTHOCTb M CTEMeHb
OKHCJICHUST XUMHUYECKUX JJIEMEHTOB B COCIHUHEHUAX PAa3TUUHOIO
COCTaBa, BHJ  XUMHUYECKOW  CBs3M  (KOBAJICHTHAs, HWOHHAf,
METaJUIMYECKasi, BOJOPOAHAsI) B COCAMHCHHUAX, THUIl KPUCTAILTHYCCKON
pPEIETKM KOHKPETHOTO BCIIECTBA (aTOMHAs, MOJICKYJISpHAs, MOHHAs,

METaJUTHYECKast )

1.5

ChopMupOBaHHOCTE YMEHUH ONPEHCIATh XapakTep CpeAbl B BOAHBIX

pacTBOpaxX HEOPTAaHUUYECKUX COCTUHECHHI

1.6

CdopmupoBaHHOCTh ~ yMEHHS  KJacCU(UIIMPOBATh  XHMHUYECKHE
peakiuy Mo pa3IuyHbIM MPU3HAKaM (YMCIy M COCTaBY PEarHpyrolx

BEUICCTB, TEIIOBOMY J(h(EKTy peakiuu, HU3MCHCHHUIO CTereHeH




OKHCIICHUS  DIIEMEHTOB, O0paTUMOCTH  pEaKkIHUH,  y4YacTHIO

KaTaaM3aTopa)

1.7

ChopMupOBaHHOCT YMEHHH  COCTaBISTh YPABHCHUS  PEAKIHH
pa3IMYHBIX THIIOB, MOJHBIC W COKPALICHHBIC YPABHCHUS PEaKLMHA
HOHHOTO O0MEHa, YYUTBIBAsl yCIOBUS, IPU KOTOPBIX 3TH PEAKIHH UAYT

J0 KOHIIa

1.8

CdopMHUpOBaHHOCTH YMEHUI MPOBOJUTH PEaKLUU, MOATBEPKIAIOLINE
KaueCTBCHHBIA  COCTAB  PA3NIMYHBIX  HCOPraHWYCCKHUX  BCLICCTB,
pacrio3HaBaTh OMBITHBIM ITYyTEM HOHBI, MPUCYTCTBYIOUINC B BOJIHBIX

PacTBOPAX HCOPTAHUYICCKHX BCIICCTB

1.9

ChopMupOBaHHOCT, YMEHUN PACKPBIBATH CYNIHOCTH OKHUCIHTCIIBHO-
BOCCTAHOBUTEIBHBIX peakuui IOCPENCTBOM COCTaBJICHUSA

QJICKTPOHHOTI'O 0ajaHca 3THX peaKuHﬁ

1.10

ChopMHUPOBaHHOCTh yMEHHH OOBACHATH 3aBUCUMOCTH CKOPOCTH

XUMHAYECKON PEaKIiuyl OT Pa3InIHbIX (PaKTOPOB

ChopMHUPOBaHHOCTh yMEHHMH  OOBACHATH  XapakTep CMELIeHUs
XUMHUYCCKOTO PABHOBECHUSI B 3aBUCHMOCTU OT BHCIIHETO BO3JICUCTBUS

(npunnun Jle arensbe)

OO0m1as 1 HeopraHuvecKas XUMusi

2.1

ChopMupoBaHHOCT, yYMEHHMH packpbiBaTh cMbicn [lepuoaudeckoro
3aK0Ha JL.. MeHnneneeBa " JIEMOHCTPHUPOBATH ero
CUCTEMATH3UPYIOUIYI0, OOBACHUTEIBHYHO U  MPOTHOCTHUUYECKYHO

byHKIIMNA

2.2

ChopMUpPOBaHHOCTh YMEHHIT XapaKTepH30BaTh AEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKHX 73JeMeHTOB 1—4 mepuonoB Ilepuoanueckoit
cucTemMbl xuMuueckux daemeHTOB J[.M. MeHneneeBa, HCOOab3ys
HOHATUS «S-, p-, d-3NEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYecKHue
YPOBHU»,  OOBIACHATH  3aKOHOMEPHOCTH  HM3MEHEHHs  CBOMCTB
XUMHUYECKHX JIEMEHTOB M WX COEAMHEHMU MO MepHojiaM U TpyInam

[Tepuoanueckoil cucteMsl xuMuueckux aneMeHToB /.M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHMH XapaKTepu3oBaTh (OMMCHIBATH) 0OIIME
XMMHUYECKHE CBOMCTBA HEOPIAHMUYECKUX BELIECTB Pa3/JIMYHbIX KIACCOB,
IOATBEP)KATh  CYLIECTBOBAHUE  I'€HETUYECKOHW  CBS3M  MEXAY
HEOPraHWYECKUMH  BEIIECTBAMU € TIOMOIIbKO  ypaBHEHUN

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKuHﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBAaTh  NPUHAIEKHOCTh

HEOPraHWYECKUX BEIIECTB MO MX COCTaBYy K OMPECIEHHOMY Kilaccy




(rpymnme) coeMHEHNN (IIPOCTHIE BELIECTBA — METAJIBI U HEMETAJLIbI,

OKCH/IbI, OCHOBAHUS1, KHCIIOTEI, aM(pOTEPHBIC THAPOKCHUIBI, COIIH )

2.5

CdopMUpOBaHHOCTh YMECHHIA HCIOIB30BATh XUMUYECKYIO CHMBOIUKY
JUISE  COCTaBIICHUS (OPMYJI BEHOICCTB W YPAaBHCHUN XWMUYCCKUX
peaknuii, cucteMatnyeckyro HoMeHKIaTypy (IUPAC) u TpuBHanpHbIC
Ha3BaHHS OTJENbHBIX HEOpPTaHWYecKuX BerlecTB (yrapHblil ras,
VIJICKUCIIBIA Ta3, aMMMaK, raméHas W3BECTb, HETalIEHAas W3BECTb,

UTHEBAs COJA, TUPUT U IPYTHUC)

2.6

ChopMUpoBaHHOCTE YMEHHH XapaKTEpPH30BaTh (OMUCHIBATH) OOIINE
XUMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3IUYHBIX KIACCOB,
NOATBEPXKIATh  CYLIECTBOBAHHE  TEHETHYECKOW  CBS3M  MeXay
HCOPTAHUYCCKUMH BCIIECTBAMHU c MTOMOIIIBIO ypaBHCHUHT

COOTBCTCTBYIOIIUX XUMUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTh YMEHUM TUIAHUPOBATH U BBITIOIHATH XUMUYCCKUN
JKCHEPUMEHT (pa3oKEHHUE IIEPOKCHIAa BOJOPOJa B TNPUCYTCTBHU
KaTaJM3aTropa, ONpeJelieHHe CpPeabl PACTBOPOB BEIMIECTB C TOMOIIBIO
YHHUBEPCAIBHOTO HWHIMKATOpA, BIHMSHUE PA3IHYHBIX (HAaKTOPOB Ha
CKOPOCTh ~ XMUMHUYCCKON pEakiMy, pPeaKklud HOHHOTO OoOMEHa,
KaueCTBEHHbIE PEaKIMU Ha CyJIb(paT-, KapOOHaT- U XJIOPU/I-aHUOHBI, Ha
KaTHOH aMMOHMSA, peIleHHe SKCIePUMEHTATBHBIX 3aJad IO TeMaM
«Metamne» U «Hemeranne») B COOTBETCTBHM C NMPAaBHJIAMH TEXHHKH
0e30MacHOCTH TNpU OOpalieHUM C BEHIECTBAaMM U JaOOpaTOPHBIM
000opy/IOBaHNCM; [PEACTABIATh pE3yNbTaThI XHUMHUYECKOTO
JKCIepUMeHTa B (OopMe 3amucH YpaBHEHUH COOTBETCTBYIOLIHX

peaKuHﬁ u (I)OpMy'J'II/IpOBaTL BBIBOABI HA OCHOBC 3THUX PE3YJIbTATOB

2.8

CdopmupoBaHHOCTE yMEHHII coONIoAaTh TMpaBuia TMOJIb30BaHUS
XUMUYECKOW TOCY/I0M U abopaTopHbIM O0OpYJAOBaHUEM, a TaKKe
npaBuia oOpaIlcHUs! ¢ BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHSMU

110 BBIITIOJIHCHUIO H360paT0pHBIX XUMHYCCKHX OIIBITOB

2.9

CdopMUpoBaHHOCTH YMEHHI XapaKTepu30BaTh XAMUYECKHE
IIPOLIECCHI, JIEKALIME B OCHOBE IPOMBILUIEHHOTO MOJIYYEHHUSI CEPHOM
KHUCIIOTHI, aMMHaKa, a Takke cHOPMHPOBAHHOCTH IPEACTABICHHUI 00
Oo0IIMX  HAy4HBIX TPUHIUIMAX W OKOJOTMYECKHX  TMpoOIeMax

XUMHYCCKOTO TIPOU3BO/JICTBA

XUMUS U KW3Hb. PacuéTel

3.1

ChopMHUpPOBAHHOCTh TPEJICTABICHUN O XHMUYCCKOW COCTABJISIONICH

€CTCCTBCHHOHAYYHOM KapTUHbl MHUpPA, pPOJIM XUMHH B IIO3HAHUHU




SIBIIGHUWA TPHPOABI, B (OPMUPOBAHHM MBIIDICHUS W KYJIbTYPBI
JUYHOCTH, €€ (HYHKIMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOMMMOW s
pEeUICHHS TPAKTHYSCKHX 3a/4a4 M DKOIOTHYCCKH OO0OCHOBAHHOTO

OTHOMHICHUA K CBOCMY 3J0POBbBIO H HpHpO,Z[HOfI cpeac

3.2

CdopmupoBaHHOCTD yMEHUU KPUTHYECKH aHaJIN3UPOBATh
XUMAYCCKYI0 HMH(OPMAIMIO, MOJy4acMyi0 W3 pasHbIX HMCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHUKAIIUU, ceTh VIHTEpHET U Apyrue)

3.3

CdopmupoBaHHOCTE yMEHHHM cOOMIONATh MpPaBUiA SKOJOTHYECKH
1enecoo0pa3Horo MoBeneHUsT B OBITY M TPYAOBOHM ACATCIHLHOCTH B
HENsSIX COXPAaHEHHUs CBOEro 3J0POBBS M OKpYXalolled NpHpoaHOi

Cpeibl
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Oco3HaBaThb  OIIACHOCTh  BO3JICHCTBUS HAa JKUBBIE  OPraHU3MBI
OTIpeNIeNEHHBIX BElIeCTB, MOHUMas cMbica nokasarend 11JIK, moscHATh
Ha MpUMepax CrocoObl YMEHBUIEHHS U MIPEJOTBPALLEHHs UX BPETHOTO

BOSIIGI;'ICTBI/HI Ha OpraHus3Mm YCJIOBCKaA

3.5

ChopMupoBanHOCTh YMEHHI IIPOBOJINTH BBIYMCIICHUSA c
HCIIOJIB30BAHUCM IIOHATHUS «MACCOBas A0Jid BCHICCTBA B pacCTBOPCH,
OOBEMHBIX OTHOIIEHHH Ta30B TPH XUMHYECKUX PEaKIUAX, Macchl
BEIlleCTBa WM 00bEMa Ta30B IO WU3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO W3 YYacTBYIONIUX B PCAKIIMH BEIICCTB,
TEIJIOBOrO d(QeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHCHHSI MACCHI

BCIICCTB, MIPEBPAIICHNA U COXpPAaHCHHA DHEPT N




INPOBEPAEMBIE 3JIEMEHTbBI COJEPKAHUA

10 KVIACC

Koxa

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

1

TeopeTnueckne OCHOBBI OPraHUYECKON XUMUH

1.1

IIpenmer opraHrYecKOM XWMHH: €€ BO3ZHUKHOBEHUE, PAa3BUTHE W 3HAYCHUE B
MMOJIYYEHUN HOBBIX BEIIECTB U MaTepHaloB. Teopus CTPOEHHs OpPraHUYECKUX

coeauHeHnii A.M. bytiepoBa, €€ 0OCHOBHBIE MOJOKEHUS

1.2

CtpykTypHble (OpPMYJIBl OpraHMYECKHX BelIeCTB. ['OMOIOTHSA, H30MEpHs.
XuMuyeckass CBSI3b B OPraHUYECKUX COETUHEHHSX — OJUHApHBIE U KpaTHBIE

cBs3u. [Ipencrasiienue o kiaccupukanum OpraHudecKUX BEIICCTB

1.3

Homenkiarypa oprannueckux COCJIMHCHHUHN (CHUCTEMAaTHUECKasi) U TPUBHAIBHBIC

Ha3BaHMS BAKHCHIITNX HpeHCTaBHTCHGﬁ KJIACCOB OPraHnMvYCCKHUX BCHICCTB

YrieBo10po/sl

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTHUYECKHUN pall. MeTan u 3TaH — npocrennme
LIPEJICTABUTENM aJIKaHOB: (pu3MUeckne M XHUMHYECKME CBOWCTBA (peakiuu

3aMCIICHHUA U FOpeHI/IH), HaXOXKIACHUEC B IPUPOMAE, IMOJTYUCHUE U [TIPUMCHCHUE

2.2

AJKeHBI: COCTaB W CTPOCHHC, TOMOJIOTUYECKUI pAaa. OTUIIEH U MMPOIMUIIEH —
HpOCTCfIHIPIe NpeaACTaBUTEIIN aAJIKCHOB! CI)I/IBI/I‘IGCKI/IC U XHMHYECKHE CBOMCTBa
(pCaKHI/II/I TUAPHUPOBAHUA, TAJOTCHHUPOBAHUA, THApAaTAllUH, OKUCJICHHUA U

HOHI/IMepI/ISaHI/II/I), MOJIYUCHHUC U MPUMCHCHUC
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Anxaauensl: Oyrtaauen-1,3 u MerunOytanueH-1,3: cTpoeHMe, BaxkHeilue
XMMHUYECKHE CBOMCTBA (peakius noguMmepusamu). [lonydeHne CHHTETHYECKOTO

Kay1yKa U pE3HHBI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN Psil. ATCTHUICH —
NPOCTEHIINI TIPEJICTABUTENb AIKHHOB: COCTaB, CTpOCHHUE, (DHU3MYECKHE U
XUMHUYECKHUE CBOMCTBA (PEAKIMKU THAPUPOBAHNUS, TAJIOTCHUPOBAHUSA, THU/IpaTaIUH,

TOpPEHUS ), MOJTyUYEHUE U IPUMEHEHNE

2.5

Apensl. beH3om: coctaB, cTpoeHue, (U3MYECKME M XMMHMUYECKHE CBOMCTBa
(peaknuu ranoreHHMpOBaHMS M HUTPOBAHUS ), IOJYUEHHE U TpUMeHeHue. Tomyon:
cocraB, CTpocHHE, (HU3MYECKHME UM  XHUMHUYCCKHC CBOWCTBA  (peakiuu
raJIOPEHUPOBAHUS M HUTPOBAHUsA), [OJYYEHUE M IpUMEeHEHHE. TOKCHYHOCTb
apeHOB. ['eHeTHdeckas CBsI3b MEXAY YIVIEBOJOPOJIaMH, NPUHAJJICKAINIUMH K

Pa3siInYIHBIM KjlacCaM

2.6

[Ipupoansie HCTOYHUKH YTiIeBoAOPOa0B. [IpupoaHblii ra3 U monyTHeIE HEPTIHBIE




ra3el. Hedgts u e€ npoucxoxnenue. CrocoOsl nepepaboTku HeTH: IIEpEeTroHKa,
KPEKMHT (TCPMHUUYCCKHH, KaTaIUTU4ECKUi), muposns. [IpoaykTel mepepaboTku
He(TH, UX MPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITYy. KameHHBIH yroiab u

MPOJYKTHI €ro nepepaboTKn

KHCJ’IOpOI[COI[Cp)KaH_[I/IC OpPTraHU4YCCKHUEC COCAMHCHHA

3.1

IIpenenbHbIe OTHOATOMHBIE CITUPTHL. METaHOI B DTAHOJI: CTPOSHUE, PU3HISCKUE
H XUMHYECCKHC CBOHWCTBA  (pcakuuu c AKTHBHBIMU MeTalIaMH,
raJIoOreHOBOIOPOJaMHU, TOPCHHUE), TPUMCHCHHC. BOJOpPOAHBIC CBSI3M MEXIY
MOJIEKYJIaMH COUPTOB. JleHcTBUE METaHOJa M ATaHOJa Ha OPraHU3M YelIOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUIECHTJIMKOJb U TIHIEPUH: CTpOeHHE, HDU3HIECKHE U
XUMHUYECKHE CBOMCTBA  (B3aWMOJICHCTBHE CO  IICIIOYHBIMU  MECTaJlIaMH,
KQueCTBCHHAs] PEaKIMsi HAa MHOTOATOMHBIC CHHPTHI). JleicTBME Ha OpraHu3m

YCJIOBCKA. HpI/IMeHeHI/IC TITMOCPpHUHA U STHJIICHITIMKOJIA

3.2

®deHoi:  CTPOCHWUE  MOJCKYJBI, (PHU3WYECKUE W  XMUMHYCCKHUE CBOWCTBA.

Tokcuunocts penona. [lpumenenune deHona
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Anbaeruapl ¥ KeToHbl. opMaIbIeTH I, alleTanbAerua: CTpoeHHe, (U3HIECKUuE U
XUMUYECKHE CBOWCTBA (PEaKlMM OKHCIICHHS W BOCCTAHOBJICHMS, KAUeCTBEHHBIE

peaxiun), IMoJly4eHUe U IPUMEHEHUE

3.4

OnHOOCHOBHBIE NpefenbHble KapOOHOBBIE KHCIOTB. MypaBbUHAas U YKCYCHas
KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOICTBA (CBOIMCTBA, O0NIMeE /s
Kjlacca KWCJIOT, peakius dTepuduKanmum), IOJyuYeHHE U IPHUMEHEHUE.
CreapuHoBas U OJEMHOBAs KUCJIOTHI KaK NMPEICTaBUTENH BBICIIMX KapOOHOBBIX

KHUCIOT. MEBIIa KaK COJH BEICIITHX Kap6OHOBLIX KHCIIOT, UX MOROIIEC JeHCTRUE

3.5

Crnoxuble 3hUphl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. ['uaponus xupon. IlpuMmeHeHue xupoB. buonoruyeckas poib

KUPOB

3.6

VYrneBoasl: cocTaB, Ki1accupUKaIus yriieBoAOB (MOHO-, U- W TOJUCAXapH/bl).
I'moko3a — mpocreiimnii MOHOcCaxapH/a: OCOOCHHOCTH CTPOSHHUS MOJEKYJIbI,
¢u3HUecKre U XMMUYCCKUE CBOWCTBA (B3anMoaeticTBue ¢ ruapokcuaom meau(ll),
OKHCIICHHEC aMMHaudHbIM pacTBOpoM okcuga cepebpa(l), Boccranosnenue,
OpO’KEHHE TIIOKO3bl), HaXOXJEHHE B MPUPOJE, MPUMEHEHHE, OHOJOoruvecKast
pons. @otocunHTe3. PPYKTO3a KAK M30MEP TIIOKO3bl. Kpaxman U 1eutono3a Kak
HpUpOAHbIE TOoJAUMeEpbl. CTpoeHHE Kpaxmana M LeJuitoo3bl. Puszuueckue u

XMMHMYECKHE CBOICTBA Kpaxmaila (I'MApOiIu3, KaYeCTBEHHAs peaKLus ¢ UOA0M)

A30TCOACpPKALIME OPTAHUYCCKUE COCAMHCHUS

4.1

AMHHOKHCIOTHL KaK amMQOTepHble OpraHuyuecKue coenuHeHUs. DU3HUECKUE U

XUMHUYECKUE CBOWCTBA aMHUHOKHCIOT (Ha TpuUMEpe TNHIMHA). buomormdeckoe




3HA4YCHUC aMHHOKHUCIIOT. HeHTI/IILBI

4.2

benkn Kak npUpPONHBIE BBICOKOMOJIEKYJIApHBIE coeluHEHUA. llepBuuHag,
BTOpUYHAS U TPETUYHAS CTPYKTypa OCIKOB. XWMHYECKUE CBOWCTBA OCJIKOB:

THAPOIN3, ACHATYpalus, KAaUeCTBCHHBIC PEaKkUy Ha OCIIKH

BbICOKOMONEKYJISIPHBIE COCINHEHHS

5.1

OCHOBHBIC TIOHATHS XHMHUH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁI MOHOMCD,
MOJIUMEDP, CTPYKTYPHOC 3BCHO, CTCIICHD IMOJIMMEPU3AINH, CPECAHAA MOJICKYJIIPHAA
macca. (OCHOBHEBIE MCTOIblI CHHTE3d BbICOKOMOJICKYJIAPHBIX COG,Z[HHGHPII}’I —

ImoJIMMEepu3anuAa U NOJIUKOHACHCA A
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OKCNIEpUMEHTAIBHBIE METOJABl M3YYEHHUSA BEIIECTB W HUX NPEBPALLECHUM:
03HaKOMIIEHHE ¢ 00pa3liaMu 1IPUPO/IHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC,

Kay1yKOB. HOJ’Iy‘ICHI/Ie CUHTCTHUYCCKOI'O KayuyKa U PC3UHLBL

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT coepPKAHUSA

1

TeopeTnyeckre OCHOBBI XUMUHU

1.1

XuMuyeckuil 31eMeHT. AToM. SJipo aroma, U30TOIIbl. DJIEKTPOHHAs 000/I0YKa.
DHEPreTHUCCKUE YPOBHH, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d-DIICMCHTHI.
Oco0eHHOCTH pacmpeeneHus eKTPOHOB M0 OpOUTANIM B aTOMax 3JIEMEHTOB

MEePBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpallis aTOMOB

1.2

Ilepuoanueckuii 3akoH u Ilepuoaudeckas cucteMa XUMHUYECKUX 3neMeHTOB J[. 1.
MengeneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa W IlepHoaumyeckoil cHCTEMBI
XUMHYeCKux aeMeHToB .M. MeHnaeneeBa ¢ COBPEMEHHON TCOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMUS CBOMCTB XHUMHUUYECKHX OJIEMEHTOB M
o0pa3yeMbIX MUMH HOPOCTBIX W CJIOXKHBIX BEUIECTB MO TPYNNaM U IMEepUOJaM.

3HaueHUE NePUOIMUECKOTO 3aKOHA B Pa3BUTHU HAyKH

1.3

Crpoenue BemiecTBa. XUMHYECKas CBsA3b. DBuUABl XUMHUYECKOH  CBSI3H
(koBaJIcHTHAST HECMONSIPHAs M TMOJsApHAsi, HWOHHAs, MeTaTndcckas). HoHbr:
KaTHOHBI U aHUOHBI. MeXaHu3MBbl 00pa30BaHus KOBAJICHTHOM XUMHYCCKOU CBSI3H

(oOMEeHHBIN U TOHOPHO-aKLENTOPHEIH). BomopoaHast cBs3b

1.4

BanenTHOCTB. D€KTpOOTpULIATENBHOCTD. CTElIEHb OKUCIIEHUS

1.5

BewecTBa MOJIEKYJIAPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH HIOCTOSHCTBA
cocraBa BeLLeCTBA. THIIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA
BEIIECTB OT THMNA KpHCTAUIMYECKOM peméTrku. IloHATHE O AMCHEPCHBIX

cucremax. HcrtuHHBIC U KOJUIOUJIHBIC PaCTBOPEL. MaccoBas JOJIsI BEIICCTBA B




pacTtBope

1.6

KJ'IaCCI/I(i)I/IKaHI/IH HCOPraHM4E€CKUX COG,HI/IHGHHfl. HOMGHKHaTypa HCOPraHUICCKUX

BCIICCTB

1.7

Xummueckass — peakmusa.  Krmaccuukanms — XMMHUYECKMX — peakumii B
HEOPraHMYECKOM U OPraHMYECKON XMMHM. 3aKOH COXpPaHEHUs Macchl BEILECTB,

3dKOH COXPAaHCHHU U IIPEBPAIICHWA DHEPIUH IIPH XUMHUYCCKUX PECAKIIUAX

1.8

CKopocTh peaknuy, e€¢ 3aBUCUMOCTD OT Pa3IMYHBIX (HaKTOPOB

1.9

ObparumMbie peakumu. XHWMHYECKOe paBHOBecHe. MDakTOpel, BIMAIONIMEC Ha

COCTOsTHUE XUMHYecKoro paBHoBecus. [Tpunnun Jle [llaTtense

1.10

BHCKTpOJ'II/ITI/I‘IeCKaH AUCCoUaIus. CunbHble U cl1aOble QJICKTPOJIUTEI. Cpena
BOAHLIX PAaCTBOPOB BCIIECTB: KUCIIAA, HeﬁTpa.]'IbHaH, menoyHas. Peakuyii HOHHOTO

oOMena

OKUCIUTEIBHO-BOCCTAHOBHTEIBHBIC pPCaKknuun

Heoprannueckast xumust

2.1

Hemeramnsl. Ilonoxenne HemeramwioB B Ilepunoaudeckoit cucteMe XMMHUYECKUX
anemenToB JI.MI. MenjenieeBa 1 O0COOEHHOCTH CTpOEHUS aToMoB. Duznyeckue

CBOMCTBA HEMETAJJIOB. AJ'IJ'IOTpOHI/ISI HEMCTATIJIIOB (Ha IIpUMEPE KUCIIOPOAda, CEPHI,

tdhocdopa u yriepona)

2.2

XUMHUUECKHE CBOWCTBA BaXKHEHWIIMX HEMETAIOB (TaJOreHOB, Cephbl, a30Ta,
tdochopa, yrmepoga M KpeMHHA) UM KX  CcOeAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOACPKAIUX ~ KHUCIIOT, BOJIOPOAHBIX coeauHeHui). IlpuMenenue

BOKHENIINX HEMETAJIOB U UX COSAUHEHUN

2.3

Meramnsl. Ilonoxenue wmetamioB B llepuoaudeckoil CUCTEME XMMHYECKHUX
sneMeHTOB .M. Menneneera. OCOOEHHOCTH CTPOEHUS BIIEKTPOHHBIX 000JI0UEK
aToMOB MeTauoB. Obue usznyeckue cBoicTBa MeTaioB. CIUIaBbl METAIIOB.

ONEKTPOXUMHYECKUH Psijl HAIIPSHKEHUH METalIoB

2.4

XHUMHYECKHE CBOHCTBA BaXKHEHIIMX METAUIOB (HATpUM, KalMid, KalbIui,
MarHui, aJlOMHHUN, ITUHK, XPOM, KEJIe30, MEJh) M WX coenuHeHui. O0mme

CIIOCcOOBI MOMYUEHUS METAJUIOB. [IprMeHeHne MeTalIoB B OBITY M TEXHHUKE

2.5

TI'enernyeckas cBA3L HCOPTaHUYCCKUX BCUICCTB, NPHUHAAICKAIIUX K PA3IMYHBIM

KjjaccaM

XUMUA U KU3Hb

3.1

Ponr xumMum B 0oOeCrEUCHUM DKOJOTHYCCKOW, DHEPIETUUCCKOM U THUIICBOU
0€30MacHOCTH, Pa3BUTUU MeAMNUHEL. [IOHSTHE O HAYYHBIX METOAAX IMO3HAHUS

BCIICCTB U XUMHUYCCKUX peaxuuﬁ

3.2

IIpencraBnenus 06 OOIIMX HAYYHBIX MPUHLHUNAX MPOMBILUICHHOTO HNOIYYCHHUS




BOXHEHIIMX BelEeCTB. UenoBeK B MHUpPE BELIECTB M MATEPHAIIOB: BaXKHCUILHE
CTPOMTENBHBIC MaTEpUalbl, KOHCTPYKLUMOHHBIC MAaTE€pPUAIIbl, KPACKH, CTEKJIO,
KEpaMuKa, MaTepuagbl s HJIEKTPOHHUKH, HAaHOMAaTepUallbl, OPraHUYECKHE U

MUHepaJbHbIe YA0OpeHus

33

Xumus u 300POBLEC UYCIOBCKA: IIpaBWJIa HCIOJB30BAHUA JICKAPCTBECHHLBIX
OperapaToB, IpaBUjia 0€e30MacHOr0 UCIOIL30BAHU [IperapaToB OBITOBOM XMMHUH

B IIOBCEIHEBHON KUZHN




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O TPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

METOJNYECKHUE MATEPHUAJIBI JIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MUHTEPHET
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