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HOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOW MPOrpaMMBl  CpPEIHEro OOIIero
obpazoBanust  (DPOII  COO), mnpenacraBieHHbIx B DeaepaibHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
o0Opa3oBarenbHbIE TPOTPaMMBbl, 1 OCHOBHBIX MOJIOKEeHUN «CTpaTeruu pa3BUTHUS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMBbl IO XUMHUH, K ONPEICTICHUIO
oOmel crpaterun OOy4YeHHMs, BOCHHUTAHUS W Ppa3BUTUS  OOYYaIOIIUXCS
cpeacTBamMu ydeOHOTro mpeamera «Xumus» mist 10—11 kimaccoB Ha 6a3oBoMm
YPOBHE COCTaBWJIM  KoOHUenTyaidbHble monoxkenuss @OIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJieH, COJep>KaHUs, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTebHON OpPraHU3allud, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHMHUYECKOro 0O0pa3oBaHHs. ODTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥K€ SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBbIO U TIPUPOHOM cpefe. Peanusyercs xuMuyeckoe 00pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUS CpeacTBaMHU
yueOHOTO TmpeameTa «XUMHUS», COJAEpPXKAHUE U TOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe M0 XUMHUHU € YUETOM CrenudUKU HAyKd XUMUH, €€
3HAYEHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATBHOM KU3HH OOIIECTBA, a TAKKE C
y4€ToM OOIMX TeJie ¥ TMPUHIUIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBbI CpeaHero obmiero oOpasoBanusi B Poccuiickoit
denepanum.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOM IMBWJIM3AllUM, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU
KynbTypbl. OHa BHOCHT CBOM BKJIaaA B (OPMUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBINUJICHUS, B CO3J]aHUE IIEJIOCTHOTO TMPEACTAaBICHUS 00
OKpYXKAIOIIEM MHUpPE KaK O €JAUHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcss B XMMHUU HAa OCHOBE IIOHUMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBSI3U MEXKy CTPOCHHUEM BEUIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacCThI0 MHUPOBOU KYJBTYPbI, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPyAa U XKU3HHU KaXI0oro wieHa oodmiectBa. CoBpeMeHHAs XUMUS
KaKk HayKa CO3MJaTelibHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBjeHa Ha
pernieHre ria00ambHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHCBOM, DSHEPreTUYSCKOM, TIHUIIEBOM, SKOJIOTMYSCKOW O€30IacHOCTH H
OXpaHbI 3/I0POBBSI.

B cootBeTcTBUMU C OOmMMMH TEISIMUA W TPUHIUIIAMHA CPEIHETO OOIIETO
oOpaszoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 xmaccel, 6a30BbIi



YPOBEHb M3Y4YEHUS!) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOJIMMYIO MM  JUIsi  BBIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3HbH COLIUYMA,
OPOJOJDKEHUs 00pa3oBaHMs B  Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocCTaBisIOMUMH TIpeAMETa «XUMHUSD» SBISIOTCS 0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsl KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOMl HAyKH:
CUCTEMa 3HaHUI MO0 HEOPraHMYECKON XUMUH (C BKIIFOUEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPU
U3YYEHUH TIpelIMeTa O0ECIeYrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB U TEOPUN XUMHUHU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HeopraHuveckas XuMus» c(HOpMHpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0/Ja K HU3Y4YEHHI0 Y4YeOHOro matepuaia U O0OYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTUEM 3HAHUW HA  OMNpPEACIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKOW XUMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOCHUS OPTraHUYECKHUX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXHMHUUYECKHX U AJIEKTPOHHBIX
IpeACTaBlIeHU O CcTpoeHuu BemiecTB. CBeleHUs 00 HU3y4aeMbIX B Kypce
BEIIECTBAX JAlOTCSd B Pa3BUTUM — OT YIVIEBOJOPOJOB JO CIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEHUN. B Kypce opranudeckol Xumuu
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl TEPBOHAYAJILHBIE TMPEACTABICHUS O XHMHYECKOM CBA3M,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHS, O XUMUYECKOUN pEaKIIHH.

[Tog HOBBIM yrioM 3peHUss B TpeaMmere «XuMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTepuan U (HAaKTOJOTUYECKUE CBEICHHUS O BEIIECTBAX U
XUMHU4ecKol peakiuu. Tak, B yacTHOCTH, B Kypce «O01ast 1 Heopranmieckas
XUMUSD» O00Yy4arolmuMCs TPEIOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETHYECKUX M METOJOJIOTHYECKUX
MO3UIUH, TIIyOKE MOHATh UCTOPHUUECKOE U3MEHEHHEe (DYHKIIMM 3TOro 3aKOHA —
oT 0000mIaroIIel 10 00BACHSIONIEH U MPOTHO3UPYIOIEH.

Enunasg cucremMa 3HAHMM O BaXHEHMIIIMX BEIIECTBaX, HMX COCTaBe,
CTPOCHWHU, CBOMCTBAX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MNpOTEKaHus AomnojHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMHU COJICPXKaHUS, HWMEIOIMHUMH KYJIbTYPOJOTUUECKHN |
MPUKJIAAHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT MMOHUMAHUIO B3aHMMOCBSI3H
XUMUU C JIPYTUMH HayKaMH, PacCKpbIBalOT €€ poJib B TO3HABAaTEIBLHOU U
IPAKTUYECKOMN JEATETHHOCTH YETIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K TpollecCy TBOpYECTBA B OOJACTH TEOPHUU M MPAKTUYECKUX MPHIIOKCHHIMA
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHYCCKU
OCMBICTUBATh HWH(MOpPMAIMI0O W TPUMEHSTh €€ IS TONMOJIHCHUS 3HAHWM,
pEeIICHUS] HMHTEIUICKTYAIbHBIX M OKCIEPUMEHTANIBHBIX HCCIIEIOBATEIHCKUX
3amadu. B memom coxepkanue ydueOHOTO mpeaMera «XUMHsS» JAaHHOTO YPOBHS
W3Y4YeHUsT  OPUEHTHpPOBAaHO Ha  (GOpPMHpPOBAHHME y  OOyYarOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI JIJIsi IOHUMAHUS (PHIIOCOPCKUX UIECH, TAaKUX KaK:
MaTepualbHOE €IWHCTBO HEOPTraHWYECKOTO W  OPraHW4YecKOro  MHpa,
00yCJIOBIIEHHOCThH CBOMCTB BEIIIECTB X COCTABOM U CTPOCHHUEM, TTO3HABAEMOCTh



OPUPOJHBIX SBJICHUM IMyTEM HKCIIEPUMEHTA U PEUICHUSI TPOTUBOPEUUN MEKIY
HOBBIMH (paKTaMU U TEOPETUUECKUMHU MPEMOCHUTKAMH, OCO3HAHUE POJIU XUMHUU
B pEUICHUH OHKOJOTMYECKUX TIpodsieM, a Takxke MpolieM cOepexeHus
HSHEPIreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B mane pemeHuss 3amady BOCHUTAHUS, PAa3BUTHUS M COLMATU3ALMH
oOy4Jaronuxcsi MPUHATHIE MPOrpaMMON MO XMUMHUH TMOAXOAbl K OIMpPEAeSICHUIO
collepKaHUsI W TIOCTPOEHUSI TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
Pa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOsieM, TMOHWCKa, aHalu3a U
00paboTkn  MH(pOpMAIUK, HEOOXOAUMBIX JUII  MPUOOPETEHUS  OMbITA
NPAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XMMHU Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHEro oO0Iero ooOpa3oBaHus, IpH
OTIpEeNICTICHUN COJIECPKATEIHHOU XapaKTEPUCTUKU IIeJIe H3Yy4YEeHHs TpeaMeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIUOHHO MPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKW Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, IMPAKTUUYECKOW JEATEIbHOCTH YeJOBeKa W KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKU 3PEHUSI TaKOU
MOJAXO0J K ONpPENENCHUI0 LeJied W3y4eHHs] TMpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LIENSIMU M3YyUYCHUs TIpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (QopMupoBaHHE CHCTEMBbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIen
COCTABJISIIOIIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpOHM JIeKaT KItOUEBbIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XUMHUH, OCBOCHHUE sSI3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIIHOCTH JIOCTYIHBIX OOOOIICHUII MHMPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE W pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaxX
MO3HAHUSA BEIIECTB M XHMHUYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCA B MHUPE BEIIECTB U
XUMUYECKUX SIBIICHUN, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUYECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HAOMIOICHHEM U OOBSACHEHHMEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
coOJro/IeHreM TMpaBuil 6€30MacHOT0 OOpaIlEHUs C BEIIECTBAMH.

Hapsiny ¢ »TuM, conaepkaTenbHas XapaKTepuCTUKa Ielied W 3ajay
U3Y4YCHHS MPEAMETa B MPOrpaMMeE MO XUMHHM yTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHET0 OOIIero
oOpazoBanusi. CerojHsi B MPENOIaBaHUM XUMUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANOYTEHUE  TMPAKTUUECKOW  KOMIIOHEHTE  COJEpkKaHUs  OOy4YeHUs,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa30BaTeIbLHOM
OpraHW3alliM, BIIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMU aKTUBHOTO MOJTYYEHUS 3HAHUIN
Y IPUMEHEHUS UX B PEaTbHOM KU3HU JJIsI PEIICHUS TPAKTUYECKUX 3a71a4.

B cBsi3u ¢ 3TUM mpu U3YYEHHHM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3HAYCHUE MPUOOPETAIOT TAKKE IEJIN U 33]1a4H, KaK:

aganTamys OOyYaromIMXCsl K YCIOBUSIM JHUHAMHYHO Pa3BHBAIOLIETOCS
Mupa, (opMUpOBaHHE WHTEJUIEKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K



caMOOOpa30BaHMUIO,  COTPYAHHYECTBY,  CAMOCTOSTEIHLHOMY  IPHHSTHIO
IPaMOTHBIX PEIICHWH B KOHKPETHBIX >KM3HCHHBIX CHTYaIUSX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe y OOYYarOIIMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIICTCHIINI), UMCIOINX YHUBEPCAIbHOE 3HAYCHHE JUISI Pa3IMIHBIX BHUJIOB
JCSATENIPHOCTH:  PEIIeHUs MpoOJjeM, TOoWCKa, aHanu3a ©u  00paboTKu
UHPOpMAIIMU, HEOOXOMUMBIX I TIPUOOPETCHHsI ONbITa JEATEeIHHOCTH,
KOTOpas 3aHUMaeT BaXHOE MECTO B IMO3HAHWW XUMHH, a TaKXKe JJIsl OICHKHU C
MO3UIIMA DKOJIOTHYECKOW Oe30MacHOCTH XapaKTepa BIUSHHUS BEIISCTB U
XUMHYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOTHYIO CPENY;

pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH O00YyJarommxcsi: CIHOCOOHOCTH CaMOCTOATEIBHO MPHOOpETaTh
HOBBIC 3HAHUS TI0 XMMHH B COOTBETCTBHUHU C JKU3HCHHBIMH MOTPEOHOCTIMH,
UCTIONb30BaTh COBPEMCHHBIE HH()OPMAIIMOHHBIC TEXHOJIOTHH I TIOMCKA U
aHanu3a Yy4yeOHOW ¥  HAyYHO-TIOMYJSAPHONM HMHPOpPMAlUU XUMHYECKOTO
COJIep KaHUS;

dbopMHUpOBaHWE W pa3BUTHE Yy OOYYAIOIIMUXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBIILIEHUs, HAOII01aTeTbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJUMBbI, B YACTHOCTH, IMpH IUIAHUPOBAHUU W
IPOBEICHUHU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYaromuxcsi YOEeXKIEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XUMUH, €€ BaXHOW POJU B PEIICHUM TII00ANTBHBIX MpOoOsieM
PaIMOHAIIBHOTO MPUPOIONOIH30BAHUS, TOMIOJIHEHUS YHEPTETUYECKUX PECYPCOB
U COXpaHEHHUs TMPHUPOJHOTO pPABHOBECHSA, OCO3HAHUS HEOOXOIUMOCTH
OCpeKHOTO OTHOIICHHWS K TMPUPOJE M CBOEMY 3J0pPOBBIO, a TaKxke
NpUOOPETEHUS OIBITA HWCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHHWHA JUIS TPUHSATHS
IPaMOTHBIX PEIICHU B CUTYAIUAX, CBSI3aHHBIX ¢ XUMHUYECKHUMH SIBIICHUSMHU.

B yueOHOM mnaHe cpeaHero o6Omiero oOpa3oBaHHUs Y4E€OHBIN MpeaMeT
«Xumusi», u3ydyaeMbiii Ha 0a30BOM YPOBHE, SBJISETCS 005S3aTEIbHBIM yUeOHBIM
IPEIMETOM.

OO6miee yMcIO 4YacoB, OTBEAEHHBIX JUIsI M3YYCHHS XUMHH, Ha 0a30BOM
ypOBHE CpeaHero o0Iero oopa3zoBanus, coctasisier 68 yacon: B 10 kiacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uyac B Hemeno).



COIEPKAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHuyecko XUMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIyYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTYypHBIE
(dbopMyibl OpraHUYecKUX BellecTB. [ 'omosorus, usomepus. XuMUUecKasi CBSI3b
B OPTAHUYECKHUX COCOUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpeacraBnenne o  KiaccuduKanuu OpPraHUYECKUX  BEILECTB.
Homenkiatypa oprannueckiux coeJuHEHUHN (CUCTEeMaTHYecKasi) U TPUBHAIIbHbBIC
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUsI BEIECTB M UX IPEBPAILLICHUI:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPTraHWYECKHUX BEIIECTB, HAONIOJACHHUE H
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (IiaBieHUe, OOYTIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHUYECKUU psAn. MeTraH u 3TaH —
IpOCTEUIINE MPEACTABUTENN aJKaHOB: (U3MYECKHUE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHHss U TOpPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAMl. DTUIEH U MPOIUIICH
— TPOCTEHIITNE MPEICTABUTENN AIKEHOB: (PU3MUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, THUIpATAIlMM, OKUCICHUS W
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytaaueH-1,3 u meTunOyTanuen-1,3: cTpoeHue, BaKHEUIITHE
XUMHUYECKUE CBOMCTBA (peaxmms MOJTMMEPU3AITUN). [Tonyuenue
CHHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
AlLleTWIIEH — TMPOCTEHIIMN TMpEACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
duznueckue M XUMHYECKHE  CBOWMCTBAa  (peakiuu  TUIPUPOBAHMS,
raJIOTeHUPOBAHUSI, TUAPATALIUU, TOPEHUS ), IIOTyUYEeHUE U TPUMEHEHUE.

Apensl. benzoin: coctas, ctpoenue, GU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJIYYECHHE U TPUMEHEHHE.
Tonyon: cocmas, cmpoenue, gusudeckue u Xumuyeckue ceonucmea (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUS), NoOJYy4YeHue u npumerenue. TOKCUYHOCTD
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOJAOPOAAMH, MPUHAJICKAIMMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoHBIE UCTOYHUKHM YIJIEBOAOPOAOB. [IpUpOaHBIA Ta3 W TOIyTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrnocoOsl nepepadoTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYEeCKUil), mupoiu3. [IpoayKTsl
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTKu.

OKCIEpUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAKOMJIEHHE C OO0pa3llaMu IUIACTMACC, KAaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJ YyIJIEBOAOPOJIOB U



raJIOTeHONPOU3BOIHBIX, MPOBEJECHUE MNPAKTHUYECKOW paboThl: MOJTyYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUHA IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsopoacoaep:kamue oprannyeckue coeMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue U XMMHUYECKHME CBOMCTBA (peakiMu C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMpUMEHEHHE. BoJopoaHbIe CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /IelicTBUE METaHOJa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHOroaToOMHbIE CHOUPTHL. OTWJICHIVIMKOAb W TJIMLEPUH: CTPOEHUE,
dusznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsl Peakilisg Ha MHOTOATOMHBIE CIUpTHI). JlelicTBue Ha
opranusM yenoBeka. [[pumeHeHne ramuepuHa U STUIICHTJINKOJIS.

@deHoJ: CTPOCHHUE MOJEKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICTHA: CTPOCHHE,
bu3nueckrue U XMMHUYECKUE CBOMCTBA (PEAKIIMK OKUCIICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), TOJyYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oOmme [y KjIacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue U
npuMeHeHne. CTeapruHOBasi U OJIEMHOBAs KUCIOTHI KaK MPEACTABUTENIN BBICIIINX
KapOOHOBBIX KHUCJIOT. MpblJa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Cnoxxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maposnus
cnoxkubiX dpupoB. Kupel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noyMcaxapunbl). [JOko3a — TPOCTEHIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcugom meau(ll), okucinenne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHHUE B MPUPOJIE, MPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITHOKO3BI.

Kpaxmain u nemnono3a kak npupoiHbie monumepsl. CTpoeHUe Kpaxmana u
HeJUtoNIo3bl.  Du3nUeckre M XHUMHYECKHE CBOWCTBA Kpaxmasia (THAPOIIH3,
KaueCTBEHHAsI PEAKIIHs C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB M HUX IPEBPAIICHUIL:
poBe/ieHne, HAOMI0/IEHNE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJTHOATOMHBIX COUPTOB (OKUCJIEHUE 3TAHOJA
okcuznoM memu(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJEHCTBHE TIIMIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WJIM MPOAYKTAa pPEAKIHUH IO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOJHBIX BEIIECTB HIIM IMPOTYKTOB
peakIun).

A3zoTcojiepKale OpraHuIecKie COeTMHCHUS.

AMUHOKHUCIIOTBI ~ Kak  aM(pOTepHbIE  OPraHUYECKHUE  COCAMHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISIpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OeJKH.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0JICHNEe W ONHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypamus OCEIKOB
NpU HArpEeBaHWH, [IBETHBIE PEAKIIUU OCIIKOB.

BbicokoMoieKyIsipHbIE COeTHHEHUST

OcCHOBHBIE TIOHSTHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHSS
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUM — TTOJIMMEPHU3AIINS U MTOJTUKOHACHCAITHS.

OKCnepyUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NpU M3YYCHUH OpPTraHUYECKON
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJIIEHUWE, HAy4YHBIM (aKT,
TUIO0TE3a, 3aKOH, TEOPHs, aHalu3, CHUHTE3, KiacCU(UKAIUs, MePUOIUIHOCTD,
HaAO0JII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: wmatepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
DHEPTreTUYECKUM YPOBEHBb, BEIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TOPOJbI, TOJE3HbIE WCKOIMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorMs: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO TMUTAHUA,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TIpenapaThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHH

XUMUYECKHI 3eMEHT. ATOM. Sapo aTroma, H30TOMblL. DJIEKTPOHHAs
000J1049Ka. DHEPreTUUeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIIHS aTOMOB.

Ilepuonnueckuit 3akoH u llepuoamueckas cucreMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H



[lepuonnyeckorn cucrtembl xumuueckux diemeHToB . M. Menneneea ¢
COBPEMEHHOW TEOpPUEH CTPOECHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX HMMHU MPOCTBIX U CIOKHBIX
BEIIECTB [0 TpyHIaM M MEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHnne BemiecTBa. XHMHUYECKAs] CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJsIpHAs U MOJIApHAs, HOHHAsI, MeTaJuinueckas). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOH CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTpOOTPULIATENEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HWIbBI  KPUCTALNIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU.

[TonaTtre o nucnepcHbIX cucremax. VICTUHHBIE U KOJJTIOMAHBIE PACTBOPBL.
MaccoBas 10151 BelecTBa B paCTBOPE.

Knaccudukanus  HEOpPraHMYECKUX  COCIUHEHUH. Howmenknarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBs3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PAa3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAHEHUSI U NIPEBPALLCHUS YJHEPTUM TP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIONIME HA
COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas nuccoruanus. CHlbHbIE U CJIa0ble SJIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaJIbHAsI, IEJIOYHAS.

OKHUCAUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUI:
neMoHcTpanus tadsmi «lleproguyeckas cucteMa XMMHUYECKHX 3JIeMEHTOB /.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUYECKUX PEIIETOK, HaOII0IeHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3lIOKEHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO WHAMKATOPA, pPEaKIUU
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKONW paboThl «BiusHue pa3iIudHbIX
(haKkTOpOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHUYECKMX pEAKLMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUYETHI C MUCIOJIB30BAHUEM IOHATHUS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMuueckux 3memeHToB JI. V1. MennaeneeBa 1 0COOCGHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIINX HEMETAJIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxenune metamnos B [lepuoauueckoi cucteMe XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX



000J104eK aTOMOB MeTalioB. O01ue puznueckue cBoricTBa MeTaioB. CIliaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HANIPSXKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAUIOB (HATPUH, KUK, KaJbLIHM,
MarHui, aJTlOMUHUN, IIUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTMHEHUM.

OG6mue crocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

ODKCHEPUMEHTAIbHbIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAIICHUN:
U3Y4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHUE
AKCIIEPUMEHTAJIbHBIX 3aJ1ayd, HaOJIOJCHUE W ONMUCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aTIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BeriecTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponps xumum B 00ecrieueHH SKOJIOTHIECKON, SJHEPTETHICCKON U TTUIIIEBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB U MATEPUAJTIOB: BAXKHEUIINE CTPOUTEIIBbHBIC
MaTepUalibl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI ISl JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUNYECKUE U MUHEPATIbHBIE
yI00pEeHus.

XuMHS U 3J0POBBE YEJIOBEKA: IPABUJIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, NpaBuiaa O€30IaCHOTO HCIIOJIB30BAaHUS IPENapaToB OBITOBOM
XWMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanms MeXNpeaMETHBIX CBSI3€M TMpuU  HW3ydyeHUH oOOmed W
HEOpraHuyeckod XuMuu B 11 Kiacce OCyIIeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBCHHO-HAYYHBIX ITIOHATHH, TaK W TIOHSTHH, SBISIOIMIMXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIC MTOHATHS: HAyYHBIN (akKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HAOII0JICHHE,
AKCIIEPUMEHT, MOAECITUPOBAHNUE, U3MEPEHHUE, SIBJICHUE.

dusznka: Marepus, dHEPrus, macca, aToM, BJIECKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYyJia, SHEPr€TUYECKU YpPOBEHb,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (U3HUUYCCKHE
BEJIMYMHBI U €IMHUILIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: kineTka, opraHusM, OJKOCHCTeMa, Owocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMHUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'ecorpadms: mMmHEpaNBl, TOpPHBIC IOPOJBI, IIOJC3HBIC HMCKOIAeMbIe,
TOILIMBO, PECYPCHI.

TexHomnorusi: XUMHUYICCKas IMPOMBIIIJICHHOCTD, MCTAJUTypIusi,
IIPOU3BOACTBO CTPOUTCIIbHBIX MaTcpHUaIoB, CEIIbCKOXO03SMCTBEHHOC
IIpOU3BOACTBO, IMUIIICBad IIPOMBIINIJICHHOCTD, (bapMaueBTquCKa;{

MIPOMBIINIIICHHOCTDL, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIApPATOB, IIPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTCpHruajoB, QJICKTPOHHAsA IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHSA IIPOTPAMMBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
oOy4JaronMMuUCss TPOrpaMM cpeaHero oOmiero oOpa3oBaHUsl (JIMYHOCTHBIM,
METanpeIMETHbIM M TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM ISt
pPa3pabOTKH MJIaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHEro OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpEeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYarOUIUMUCS POCCUHCKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONIPEAEIIEHHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIUMU LIETOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYphl U CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yJIbTAThl OCBOEHUS MpEIMETa «XHUMUS» IOCTUTAIOTCA B
€IMHCTBE Y4YEOHOW UM BOCIHTATENILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UjealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
o0II1ecTBE HOPMaMU U TIpaBUJIaMH TIOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIEcCcCam
CaMOIIO3HAHUs, CaMOPa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(hOpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOW M MPAKTUYECKON IeATEILHOCTH
0Oy4Jaronuxcst o peaar3alii MPUHATHIX B 00111€CTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOU JEATENIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU NEATEILHOCTH,

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4HOMY HAacCJEAUI0
OTCUYECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKU €CTh PE3yJIbTaT



JUIMTENIbHBIX HAOJIIOIEHUM, KPOMOTIMBBIX 3KCHEPUMEHTAIbHBIX IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEAECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SABJIEHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHUBATHh CBOE MOBEAECHUE U MOCTYNKH CBOMX TOBAPHILEH C
MO3ULIMI HPABCTBEHHBIX U NPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MIOCTYTKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEW 370poBOoro u 0Oe3ormacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs MpaBuil 0e30MacHOro OOpallleHUs C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBWUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIUX 3J0POBBIO U JKU3HU
JIIOJIEH;

OCO3HAaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynoTtpeOmeHus ajJKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
JeSITeIbHOCTH, OOIECTBEHHO TIOJIE3HOWM, TBOPYECKOM M JPYrUX BHAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeCca K MPaKTUYECKOMY HM3YYECHHIO Mpodeccuil pa3inyHOro pojia, B
TOM YHMCJIE HA OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHLHON TPaEKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00PA3HOTO OTHOIICHUS K MPHUPOJE, KaK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MIPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTIKEHUNW XUMUU IS
pelIeHUs] BOIPOCOB PAIMOHAIBHOTO IPUPOOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCAIIMX BpEId OKPYXKAIOLIEH
MIPUPOHON Cpelie, YMEHHUS TPOTHO3UPOBATH HEOJIATOMPHUSTHBIC IKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPETOTBPAIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTH SKOJOTHYECKON HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI MU B MIO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM



NpaKTHKE, CIHOCOOHOCTH W YMEHHUS AaKTHBHO TMPOTHBOCTOSNTH HJICOTOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKH;

NOHUMaHUsl CHeNUu(PUKN XUMHH KaK HAyKH, OCO3HaHUsA €€ poiu B
(GopMUPOBAHNHN PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IE€JI0CTHOTO
IPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOBI U YETIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU JJIS COBPEMEHHOMU
UBWIM3AIMHA: B €€ TYMaHUCTHYECKON HAIPaBJICHHOCTH M BaXHOW pOJIM B
CO3aHMM HOBOW 0a3bl MaTEpHATbHOW KYJIbTYPHl, PEHICHHH TJI0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUCCKOM,
NUIIEBOM U DKOJIOTMYECKOM  O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: TOHHMMAHHS CYIIHOCTH METOJ/OB
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalM3a U OOBIACHEHMS SIBICHHI
OKPYXAIOIIET0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUI, YMEHHUS JelaTh
000CHOBaHHBIE 3aKJIIOUCHHUS HA OCHOBE HAyYHBIX (AKTOB U HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENHCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJIYYCHUIO HOBBIX 3HAHUW 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHUSI Y4EOHOTO MpeaMera «XUMUsH
Ha YpPOBHE CPEAHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaYUMBble I8 (QOpMHUpPOBAHUS  MUPOBO33PEHUS  OOy4YaAIOUIUXCS
MEKIUCLIUTUIMHAPHBIE (MeXnpeaMeTHBIE) OOLIEHAyYHbIE ITOHSATHS,
OTpaXKaIOUIUE IEJOCTHOCTh HAyYHOW KapTHUHBI MHpa U CHEUU(PUKY METOJIOB
MO3HAHUS, MCIOJIB3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (akT, MPUHIMUII, TUIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4ueOHbIC NEeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PEryJATHUBHBIE), oOecreunBaromue (HOpMUpPOBAHUE
(GyHKIIMOHATBLHON TPAMOTHOCTU U COIMAJIBHONW KOMIIETEHIIMHM O0YyJarOIIuXCs;

CIIOCOOHOCTH oOy4Jaronmxcs UCITI0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHON M COLIMAILHOM MPAKTHUKE.



MertanpeaMeTHbIE Pe3yJIbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbLHBLIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIUPOBATh U aKTyaJIM3UpPOBaTh  IPoOJIeMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAETATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTABJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATUM U YCTAHABIMBATh UX B3aHMMOCBS3b,
WCII0JIb30BaTh COOTBETCTBYIOIINE OHSATHUS 111 OOBSICHEHUS OT/ACIIBHBIX (DAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccH(pHUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBAaTh IPUUYMHHO-CJICACTBEHHBIC CBA3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE pacCYXKIeHUsl (MHIYKTHUBHBIC, ICAYKTHUBHBIC, II0
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pPacCMaTpPHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATH B  MPOILECCE MO3HAHUA, MHCIOJIB3YEMblE B  XUMHHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMHYECKHMH 3HaK (CHMBOJ) DJJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEaKIMH — TMPHU PEHICHUH YUeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHSITh Ha3BAaHHBIC MOJICIbHBIE
MPEJCTABICHUS JJIsI BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKiuii;

dbopMmynmupoBaTh LEIM W 3aJayd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
IIOCTaBJICHHBIC M CAMOCTOSITEIIFHO C(OPMYITMPOBAHHBIE BOIPOCH B KayeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsI (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

BJIQJICTh HABBIKAMU CaMOCTOATEIBHOIO ITIJIAHUPOBAHUS M TPOBEACHUS
YYCHUYCCKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMCHHS HaAOII0IaTh 3a
XOJOM  TpOIecca, CaMOCTOSITEIbHO  TMPOTHO3UMPOBATH €Tr0  pe3yJibTar,
dbopmynmupoBath 0000IIEHUS W BBIBOJABl OTHOCHUTEIBHO JIOCTOBEPHOCTH
PEe3yJIbTAaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJCIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIE0OBATEIIbCKOM W MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3ajlady, MPUMEHEHHIO Pa3JIMYHbIX
METO/IOB TTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBATLCA B PA3NIMYHBIX HWCTOYHMKAX WHPopManuu (HAydHO-
MOMyYJISipHAsT JINTepaTypa XHUMHYECKOTO COJCpKaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl HTepHeTa), aHaTM3UpOBaTh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (popm



NpEACTABICHUS,  KPUTHUYECKH  OLIEHHBaTh €€  JIOCTOBEPHOCTb U
HEMPOTUBOPEUYUBOCTD;

(bopMyIHpPOBATH 3aIIPOCHI U MIPUMEHSTH PA3IUYHBIE METOIbI PU MTOUCKE U
otbope uHpOpMAIMK, HEOOXOAMMOM Ui BBIMOJHEHUS YYEeOHBIX 3a7ad
onpenenEHHOro TUIA;

npUOOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (GOpMY  IIPEICTaBICHUS
uHpopManuu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYyYHBI S3bIK B KauyecTBE CpeIACTBa Npu pabore ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTH4YeCKHe) 3HAaKM U CHUMBOJIBI,  (opMmysibl, abOpeBHATypHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHMKATUBHBIMH JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TEeMbl B XOJ€ JHayiora
U/WIN JUCKYCCUU, BBICKA3bIBaTh HUJEH, (HOPMYIUPOBATH CBOU MPEHAJIOKCHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOATENbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XMMHMYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOW paboThl 10
UCCJIEIOBAHUIO CBOMCTB U3Y4aeMbIX BEIIECTB, PeaIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJIBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBAHUS MO3UIUI B X0J1€ 00CYXKICHHS 1 0OMEHA MHEHHUSMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeIbHOCTD, OMNpeesis e€ IeNu W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpeJiaraéMblii aJIrOpUTM JCHCTBUN TIPH
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATENIbCKUX 3ajla4, BBHIOMpaTh Haunbosee
3¢ PeKTUBHBI COCOO MX pEIICHHs ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb  CBOEM  JICSATENBHOCTHU HAa  OCHOBE
caMoaHaJIn3a U CAaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHble pe3yibTaThl OCBOEHUSI Kypca «OpraHuyeckas XUMHUSD)
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMMMOW [JISl PEIICHHS] TPAKTUYCCKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIMe TIMOHATUS (XUMHUYECKHUHA SJIEMEHT, aToOM, JJIEKTPOHHAas
o0oioyka aTroma, MOJIEKYyJia, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTD,



XUMHYECKasi CBsI3b, CTPYKTypHas Qopmyna (pa3BépHyTas M COKpalIEHHasA),
MOJIb, MOJISIpHas  Macca, MOJIPHBIA  OO0BEM,  YIICPOAHBIH  CKEJIET,
(GyHKIIMOHATIBHAS TPYINA, paadKal, HU30MEpHs, H30MEpPbI, TOMOJOTHYCCKHIMA
P, TOMOJIOTH, YTJIEBOAOPOJBI, KHCIOPOI U a30TCOMACPIKAIIUE COCTUHECHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC COCTUHEHU);
TCOPHUU U 3aKOHBI (TCOPHs CTPOCHHsI OpraHndecKux BemiectB A. M. bytneposa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XVUMHH, MHPOBO33PCHUCCKHE 3HAHMS, JICKAllUe B OCHOBE TIOHUMAaHUS
NPUYUHHOCTH W CHUCTEMHOCTH XUMHYECKHX SBICHUH, (HaKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJIYYCHHH W 0€30MacHOM HCIOJIb30BaHUU
BRXHEHUIIINX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYCCKOW NEATEIHHOCTH
YeIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTEPHBIC MPU3HAKUA TTOHITHA,
yCTaHaBIUBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TOHSTHS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPAILICHUNA OPTaHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
COCTaBJICHHSI MOJICKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIEHHOI)
dbopMyn OpraHMYecKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MIUTIOCTPAIIUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUSI;

c(hOpMHUPOBAHHOCTh YMEHUH yCTAHABIMBATH TPUHAIIICKHOCTh U3yUECHHBIX
OpraHUYEeCKUX BEIECTB MO HMX COCTaBy U CTPOEHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynne coeauHeHud (yriaeBOAOPOJIbI, KUCIOPOJ U a30TCOJAEpXKAIIHe
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIE COCIMHEHHUsSI), JaBaTh MM Ha3BaHUS IIO
cuctematuyeckort HomeHkiatype (IUPAC), a Takxke mpuBOAUTH TPUBHUAIIbHbBIE
Ha3BaHUSl OTNIEIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOb, TTULEPUH, (heHo, popManbaerul, aleTaibAerul, MypaBbuHas
KHUCIIOTa, YKCYCHasl KHCIJIOTa, OJICMHOBas KHCIIOTa, CTEapUHOBAsl KHCIIOTA,
TII0K03a, GPYKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMPEACNATh BUIbI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TMOJOXKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. bytiepoBa mis OOBSACHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHECHHS MAaCChI
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
bu3nuecKkrue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMUHbIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 3TaH, dTWICH, MPOIUJICH, alleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H301, METaHOJ, TAHOJI, YTUICHTIMKOJb,
TJIAIEepYH, (GEHOJI, alleTalbIeTH ], MypaBbUHAS U YKCYyCHAsi KUCIOTHI, TIFOKO3a,
Kpaxmayi,  I[eJUI0JIO3a,  aMHUHOYKCYCHasi — KHCJOTa),  WLIIOCTPUPOBATH
FCHETUYECKYI0 CBSI3b  MEXKJIY HUMU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh HMCTOYHUKHU
VTJIEBOJOPOAHOTO ChIpbsi (HE(PTh, MPUPOIHBIM Ta3, Yroyib), CHOCOOBI HX
nepepadoTKU 1 MPAKTUIECKOE MPUMEHEHHUE MMPOAYKTOB MEPEepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMK MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIIECTB UJIU TIPOYKTOB PEAKITUN);



c(hOpMHUPOBAHHOCTh YMEHHUH BIIQJIETh CUCTEMON 3HAHUM 00 OCHOBHBIX
METO/[aX HAyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUH MPU U3YYCHUHU BEIIECTB
U XUMUYECKHX  sIBJeHUW  (HaOJIOJICHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICTUPOBAHUE), HCIOJb30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUA IS
IPUHATHSL PEIIEHUH B KOHKPETHBIX J>KM3HCHHBIX CHUTYaIlUsAX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMCHECHHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TOCYJION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BeIleCTBaMU B COOTBETCTBUU C MHCTPYKIIUSAMH IO BBITOJHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEeBpAIllCHUS OPraHMYEeCKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIydeHUE OTUJICHA M U3YyYEeHHE €ro CBOWCTB, Ka4YeCTBEHHBIC pPEAKIINH
OpPraHUYeCKUX BEIECTB, JCHATypalus OCIKOB MpU HArpeBaHWH, IIBETHBIC
peakiuu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MMACHOCTU MPHU
oOpalieHn ¢ BeleCTBaMH M J1aO0OpaTOpPHBIM O0OpPYJOBaHUEM, MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (HOPMYyIUPOBATh BBIBOJBI HAa OCHOBE JTUX
pPE3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMUUYECKYIO
uH(pOPMAIUIO, TOJYy4aeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

c(hOpMHUPOBAHHOCT, YMEHUU  COOMIOJaTh  MpaBUjia  SKOJOTUYECKU
11EJI€CO00pa3HOr0 TOBEACHUS B OBITY W TPYJOBOM JIEATENLHOCTH B IEJSAX
COXpaHEHUsI CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON CpPebl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA >KUBBIC OPraHU3MBI OMPEACIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMasi cMbicl nokaszatens [1/IK, mosicHaTh Ha mpumepax crocoObl
YMEHBIICHUS U TPEIOTBPAIICHUS MX BPEIHOTO BO3JEHCTBUS HA OPraHU3M
YEJI0OBEKa,;

JUTsE OOY4arOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUASIIMX OOYYarOIIMXCA: YMEHHE HCIOJIb30BATh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpains nmma  3anucu
XUMHUYECKUX (OpMYIIL.

11 KITACC

[IpenmeTtHble pe3yabTaThl OCBOEHUs Kypca «OOmas u HeopraHudecKas
XAMUS» OTPaAXKAKOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUpPA, POJIM XHUMHUM B TIO3HAHWHW SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPENE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKHH 3JIEMEHT, aToM, U30ToII, S-, P-, d-
ANIEKTPOHHBIE OpPOUTATU aTOMOB, WOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, JJIEKTPOOTPHUIIATECIIBHOCTh, CTEIEHb OKHCJICHUS, XHUMHUYECKas
CB3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKasi, BOJIOPOAHAS), KPUCTAIIINYECKAs



pelmETKa, TUIIBl XUMUYECKUX PEAKINi, paCTBOP, AIEKTPOIUTHL, HEIJIEKTPOJIUTHI,
AIEKTPOIUTUYECKAS] IUCCOLMAUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiiy, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHHS M IPEBPAILCHUS
SHEPTUU MPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUSA, JIEkKAIIME B OCHOBE ITOHUMAHMS
OPUYUHHOCTH U CHUCTEMHOCTH XHMMHUYECKUX SIBJICHUH, (DAKTOIOTHYECKHUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH U OE30MaCHOM HCHOJIb30BAHUU
BaXHEUIIINX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU NEATEIbHOCTH
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABIIMBaTh WX B3aMMOCBSA3b, HMCIOJIb30BATh COOTBETCTBYIOLIWE IOHSATHS
IIPU OMMCAHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
coctaBieHuss GOpMyJ BEHIECTB W YPaBHEHUHW XUMHUYECKUX PEaAKIUH,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJICTIbHBIX HEOPTAHUUYECKUX BEIIECTB (yrapHblii ra3, yriIeKUCIbIM Ta3, aMMHUaK,
raméHasi U3BeCTh, HETAIIEHAs! U3BECTh, IUTHEBAs COJA, TUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUU OINpPEACNATh BaJCHTHOCTh M CTEIEHb
OKHCJICHHS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTAaBa, BUJ
XUMHUYECKON CBs3U (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOJHAs) B
COCAMHEHUAX, THUMN KPUCTAIMYECKOW PpEIIETKM KOHKPETHOIO BELIECTBA
(aToMHast, MOJIEKYJIsIpHAs, MOHHASI, METAILTHYECKas ), XapaKTep CPebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBIINBAaTh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIie
COCIMHEHMI (TPOCThIE BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJIBbI,
OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
JA. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
OOBSACHUTENLHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73JieMeHTOB |—4 mnepuoaoB Ileproanyueckoil CHCTEMBI
xuMuueckux sneMmentoB JI. M. MennenceBa, UCHOIb3ysT MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTANW»,  «OHEPreTHUYECKUE  YPOBHM»,  OOBICHSTH
3aKOHOMEPHOCTM HM3MEHEHHUSI CBOMCTB XHMHUYECKMX JJIEMEHTOB M UX
COCMHEHUN N0 Nepuoaam U rpynnaM llepuoanueckor cCucTeMbl XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOUN CBSI3M MEXKIY HEOPTraHUYECKUMHU
BEIIIECTBAMH C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKITHH TI0
Pa3JIMYHBIM MPU3HAKAM (YKCIY U COCTABY PEarupyrolluX BELIECTB, TEILNIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCIICHUS DJIEMEHTOB, 00paTUMOCTH
peaKuy, yHaCTUIO KaTaIu3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHiI COCTABIIATH YPABHCHUS PEAKLHi PasiuIHbIX
TUTIOB, TIOJHBIE M COKpAaNIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMeEHa,
YUYUTHIBAsA YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UYT 10 KOHIIA;



c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIMH, ITOATBEPIKIAIOIINE
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPTraHMYECKUX BEIIECCTB, PACHO3HABATH
ONBITHBIM ~ NyTEM  HOHBI, TPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIMHA IOCPEACTBOM COCTABJICHUSI AJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

cOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCHMOCTb  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3udyHbIX (PAKTOPOB; XapakTep CMeUIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3JACHUCTBUSI (MIPUHITUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIeJKAIIME B OCHOBE MPOMBIIIEHHOIO MOJYYEHUsI CEPHOM KUCIIOThI, aMMHUAaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX NMPUHIUIIAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBasl J0JI BEIIECTBa B paCTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B
Ipu XUMHUYECKMX pEaKIMiX, MacChl BellecTBa WM O00BhEMa Ta30B MO
WU3BECTHOMY KOJIMUECTBY BEIECTBa, Macce WIH O0BEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOrO 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MaCChl BEILIECTB, IMIPEBPAICHUS U COXpPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOMaTh  TpaBWja  IOJIH30BAHHS
XUMHUYECKON TIOCYy/Iol M J1TabopaTOpHBIM O0OpYJIOBaHHMEM, a TakKe IpaBujia
oOpallleHHs C BEIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMH IO BBITTOJHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
AKCIIEpUMEHT (Pa3yioKeHUe MEPOKCH/Ia BOJAOPO/Ia B IPUCYTCTBUU KaTaIu3aTopa,
OIIPENICJIEHUE CPEIbl PAacCTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAILHOTO
WHIUKATOpa, BIHMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiid HOHHOTO OOMEHAa, KauyeCTBEHHBIC pEeaKIMu Ha CyJbdart-,
KapOoHAaT- H  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertamme»y U «Hemeramnel»y) B
COOTBETCTBHM C IIpaBWJIAMH TEXHUKH OC30MAaCHOCTH MNpHU OOpaIieHun ¢
BCIIECTBAMU M J1A0OpAaTOPHBIM OOOpYAOBAaHHUEM, IPEACTABISATH PE3YJIbTaThI
XUMHUYECKOTO JKCIEprUMEHTa B (opMe 3alucH YPaBHEHHIH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBaATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMCHHH KPUTHUCCKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(pOpMaIMIo, IOIyYaeMyl M3 pPa3HbIX HCTOYHHUKOB (CpeJcTBa MacCOBOM
KOMMYHUKaIU, THTEpHET U JpyTHX);

chOpMHUPOBAHHOCTh YMEHHMM  COONIOJATh TpaBHJIa  DKOJOTHYECKHU
11eJ1eco000pa3HOro TOBEACHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B ICIAX
COXPaHEHHUsI CBOETO 3JI0POBbS M OKPYKAIOIIECH MPUPOIHON CPEIbI, OCO3HABATH
OTNACHOCTh BO3JICHCTBUS Ha >KHUBBIE OPraHM3Mbl OIPECIEHHBIX BEIIECTB,
moHnMas cmbic Tokazarens IIJIK, moscHATP Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEJOTBPALIECHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;



JUISL CIIETIBIX W CHAa0OBHIASIIUX OOYYalOlUMXCSi: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpains npna  3anucu
XUMHAYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunumenoBanue
pa3/aesioB U TeM
NMPOrpamMMbI

KoanuyecTBO 4acos

Bcero

KoHnTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH

11

[Ipenmer
OpraHu4eCcKOn
xumun. Teopus
CTPOEHUS
OpPraHUYECKHUX
coenuHeHnit A. M.
byrneposa

Hroro no pazneny

Pa3nen 2. Yraesonopoabt

2.1

IIpenenbusie
YII€BOLOPOABI —
aJIKaHbl

2.2

HenpenensHubie
YIIE€BOIOPOIBI:
QJIKEHBI,
AJIKaJUECHBI,
AJIKVHBI

2.3

Apomarnyeckue




YTJIEBOJOPO/IBI

[Ipupoansie
HMCTOYHUKHU

24 3 1
YIJ1€BOJIOPOAOB U

ux nepepadoTka

Hroro no pasaeny 13
Paznea 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust
3.1 Cruptel. ®enon 3
AJLIeruael.
Kap6onossie
3.2 P 7
KHCIOTEL.
Crnoxubie 3¢upsl
3.3 VraeBoasl 3 2
Hroro mo pazueny 13
Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHus
AMUHEL
4.1 AMUHOKHCIIOTEL 3
beakn
Hroro no pazgeny 3

Pa3nen 5. BeicokoMoJIeKy aIsIpHbIE COeIMHECHUS

IImactmacchl.
51 2
Kayuyku. Bonokna

Hroro no pazgeny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34




11 KIIACC

HaumeHoBaHue KonuyectBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aToMOB.
[Tepuoanueckuit
3aKOH U
ITepuoauueckas
1.1 P 3
cucrtema
XUMHYECKHUX
snemenToB /JI. M.
MenneneeBa
CrtpoeHue BemiecTna.
1.2 MHoroob6pasue 4
BELICCTB
XuMU4YecKue
1.3 6 1
peaxkiuu
Hroro no pazgeny 13
Pa3nes 2. Heopranmueckasi XuMust
2.1 Mertambt 1
2.2 Hewmerannsl 1
Css3b
2.3 2
HEOpPraHUUYECKUX U




OPraHUYeCKUX

BEIIIECTB
Uroro no pazgeny 17
Pa3gen 3. XumMus u ;Ku3HbL

3.1 XuMUs v )KU3Hb 4
Htoro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOIT'PAMME




IHOYPOYHOE IIVIAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acos

KonTposabHubie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprannyeckomn
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHUE U 3HAUCHUE

02.09

Teopus cTpoeHus
OpPraHMYECKUX COECAVUHEHUN
A. M. byrneposna, eé
OCHOBHBIC ITOJIOKCHU

09.09

IIpencrasienue o
KJ1acCU(pUKaLUN
OpTaHUYECKHUX BEIIECTB.
Howmenxkiarypa
(cucremaTnyeckas) u
TPUBHUAIIbHBIE HA3BaHUS
OpPTraHUYECKUX BEIECTB

16.09

AJKaHBI: COCTaB U
CTPOEHUE, TOMOJIOTUYECKU I

pst

23.09

MertaH u 3TaH —
MPOCTEUIIINE MPEICTABUTEIN

30.09




aJIKaHOB

AJTIKEHBI: COCTaB U
CTPOEHHE, CBOMCTBA

07.10

OTUJIEH U IPONUJIEH —
MpocCTeiIne mpeICcTaBUTeNn
AJIIKEHOB

14.10

[TpakTuueckast paborta No 1.
«[Tony4yenuie sTuICHA U
U3YYEHHUE €ro CBOMCTB)

21.10

Ankanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.
[Tony4yeHue CHUHTETUYECKOTO
KaydyKa U pe3uHbI

11.11

10

AJTIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUH PSI.
AneTuieH — npocTenmmn
MPEJICTaBUTEND aJIKUHOB

18.11

11

Brrunciaenus mo YpaBHCHHIO
XUMHYECKOMN pCaknuun

25.11

12

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

02.12

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOJIOB,
MPUHAJIECKAIINUX K
Pa3JIMYHBIM KJ1acCam

09.12




14

IIpupoaHbIE HCTOYHUKH
YTJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ras3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

16.12

15

IIpupoaHbIE HCTOYHUKH
YIJI€BOLOPOAOB: NPUPOIAHBIN
ra3 v MoINyTHbIe HEPTSIHbIE
rasbl, HeTh ¥ IPOJYKTHI €€
nepepaboTKu

23.12

16

KonTponbnas pabota no
pazzeny «YTIE€BOJOPOAbD)

30.12

17

[IpenenvHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBA3b

13.01

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJb U TIUMLEPUH

20.01

19

DeHO: CTpOEHUE
MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

27.01

20

Anpneruapl: popmanbaeTu
" aneTanbaeru. ATeToH

03.02

21

OHOOCHOBHBIE MTpEEIIbHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbUHAas U YKCYCHas

10.02




22

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

17.02

23

CreapuHOBas U OJIEMHOBAsI
KHUCTIOTHI, KaK
NpeaACTaBUTECIIN BbICIINX
KapOOHOBBIX KUCIIOT

24.02

24

Mpl1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHCTBUE

03.03

25

CrnoxHuble 3(upbI Kak
IIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['MapOoJIN3 CI0KHBIX

3¢upoB

10.03

26

Kupsr: tunponus,
NpUMEHEHHE,
Ouosorudeckas poJib KUpPOB

17.03

27

YrneBoasl: coCcTas,
Kiaccuukanms.
Baxwnerimue
MIPEACTABUTENH: TIIOKO03a,
dbpykTo3a, caxaposa

24.03

28

Kpaxman u nemnronos3a kak
MIPUPOIHBIE ITOJIUMEPEI

07.04

29

KonrtponbHas padora mo
paznery

14.04




«Kucnopoacoaepxaniue
OpraHUYEeCKHe
COEIMHEHU S/
Bcepoccuiickas
poBepoyHas pabora

30

OO61as xapakTepuCTHKa
a30TCO/AepKALINX
OpPTaHUYECKUX COCTUHEHUIA /
Bceepoccniickas
poBepoyHas pabora

21.04

31

AMMHBI: METHJIAMHH B
AHUJINH

28.04

32

AMHHOKHCIIOTHI KaK
aM(pOoTepHbIE OpraHNYECKHe
COCIMHEHMS, UX
OMOJIOrHMYeCKOe 3HAUCHHE.
Ilentunsl. benku kak
MPUPOIHBIE
BBICOKOMOJICKYJISIPHBIC
COEIMHEHUS

05.05

33

OCHOBHBIE TTIOHATHUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COeTMHEHNN

12.05

34

OCHOBHBIC METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [1lmacTMaccel,
Kay4dyKH, BOJIOKHA

19.05-26.05




OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHAYECKHUHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTypamus
aTOMOB

04.09

[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHYECKHX d1eMeHToB /1. M.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aToOMOB

11.09

3aKOHOMEPHOCTH U3MEHEHMUSI
CBOMCTB XUMHUYECKUX JIEMEHTOB
U X COEIMHEHUI 110 TpyIaM U
nepruojaM. 3HaYEHUe
NEPUOANYECKOT0 3aKOHA U
CUCTEMBI XMMHUECKUX JIEMEHTOB
J.1. Menneneesa B pa3BUTHH
HayK{

18.09

Crpoenue BenecTna.
XuMH4YecKas CBA3b, €€ BUJIBI,
MeXaHU3MbI 00pa30BaHUs
KOBAJICHTHOU CBsA3U. BogoponHas

25.09




CBA3b

BanmenTHOCTS.
DIIEKTPOOTPULIATENHHOCTb.
Creneub okuciieHus. Bemecrsa 1 02.10
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

ITonsiTHE O TUCTIEPCHBIX
cucremax. Mictunnbie u
KOJUIOUIHEIE PAaCTBOPEL. 1 09.10
MaccoBas 10715 BEILIECTBA B
pacTBope

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COEAMHEHUH.
I'enernueckas cBs3b 1 16.10
HEOpPraHUYECKUX BEILECTB,
pas3INYHBIX KJIACCOB

Knaccudukanmst xumuaecknx
peaKkIuil B HEOPraHUYECKON 1
OpraHMYECKON XUMHUU. 3aKOH
COXpaHCHHUS MacChl BEIIECTB; 1 23.10
3aKOH COXpaHEHUT U
HpeBpalleHusa DHEPTUU IIPU
XUMUYECKHUX peaKIuax

Cxkopoctb peakiuu. OOpaTumbie
peakuuu. XUMUYECKOE 1 06.11

paBHOBeECHE




10

[Tpaktuyeckas padora Ne 1.
«BnusiHre pa3nuuHbIX (HAaKTOPOB
Ha CKOPOCTh XUMHYECKON
peaKIn

13.11

11

DIEKTPOTUTHYECKAS
muccormanud. Ilongarue o
BOI0poaHOM moka3arene (PH)
pactBopa. Peakinu HOHHOTO
oOMmeHa. ['uaponu3 opraHuuecKux
Y HEOPTraHUYECKHUX BEILECTB

20.11

12

OKHUCIIMTEIIHLHO-
BOCCTaHOBUTEJIbHBIE PEAKIIHH.
[TonsiTre 06 AmeKTpoIn3e
pacIiiaBoB ¥ pacCTBOPOB COJIEH

27.11

13

KonrtponsHas pabota no pasaeny
«TeopeTndyecknue OCHOBBI XMMHUI

04.12

14

Mertamnsl, BX ITOJIOKEHHE B
Ilepnonnueckoi cucreme
XUMHYECKHX d1eMeHToB /1. H.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus atomoB. O01IHe
dbuznyecKre CBOMCTBa METAIIIOB

11.12

15

CniaBbl METAJIIOB.
DNEKTPOXUMHUYECKUH psifg
HaIPSHKEHUN METaJlIOB

18.12

16

XUMHYECKHE CBOMCTBA

25.12




BaXHEHMILINX METAJUIOB (HaTpuUi,
KaJIni, KaJbIlUi, MarHui,
QTIOMUHHK ) U UX COCTMHECHUN

17

XUMHYECKUE CBOMCTBA XpoMma,
MeIU U UX COCOUHEHUHU

15.01

18

XHUMHUYecKre CBOMCTBA IIUHKA,
JKeje3a U UX COEIMHEHUI

22.01

19

[TpakTuueckas paborta No 2.
"Pemienne sSKkciepuMEHTAIBHBIX
3a7ad4 1mo reMe «Mertauipi»"

29.01

20

HemeTamiel, ux MOJIOKEHHE B
Ilepuonnueckoi cucreme
XUMHYECKHX deMeHToB /1. H.
MenenneeBa 1 0COOCHHOCTHU
CTPOEHUS aTOMOB

05.02

21

dusnyecKue CBOKUCTBA
HEMETAIJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpuUMeEpe
KHCII0po/ia, cephl, hocdopa u
yriieposia)

12.02

22

XMUMHYECKHE CBOMCTBA
rajoreHoB, CEPbl U UX
COeTMHEHNN

19.02

23

XuMHUYecKHue CBOMCTBA a30Ta,
docdopa 1 X coeAMHEHUN

26.02

24

XUMHUYECKUE CBOMCTBA yIIIepoa,

05.03




KPEMHUS U UX COCIMHEHUIN

25

[IpruMmeHeHne BaKHEUINX
HEMETAJIOB U UX COCTMHEHUI

12.03

26

O000111eHNE U CUCTEMATU3 AL
3HaHuM 1Mo TeMe «HemeTaby.
Brruncnenus mo ypaBHEHUSIM
XAMHUYECKHUX PEaKUUi U
TEPMOXUMHUYECKUE PACUETHI

19.03

27

[TpakTrueckas padota Ne 3.
«Perenue 3KkCepuMEHTaIbHBIX
3a1a4 o reme "Hemerasnisi"»

26.03

28

KonTponbhas pabota mo Temam
«Mertamiae» 1 «HemeTamiery»

09.04

29

HeOpFaHI/IquKHe " OPraHUYCCKHUC
KHUCJIOTHI. HCOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUS

16.04

30

AM@oTepHbIe HEOpraHUYECKHE U
OpPraHMYECKHUE COETUHEHUS.
I'enernyeckas cBs3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

23.04

31

Poinb xumuu B o0OecrieueHHN
AKOJIOTUYECKOW, SJHEPTreTUYECKOMN
U MHIIEBOH OE30ITaCHOCTH,
Pa3BUTHU MEAUIMHBI

30.04

32

[TpencraBienust 06 0OMUX

07.05




HAay4YHBIX IMIPpUHOUIIAX
MMPOMBIIIJICHHOT'O IMOJIYYCHHA
BaKHEHIIINX BCILICCTB

Yenosek B MUpE BELIECTB U

33 1 14.05
MaTepHaoB
34 XHUMHS ¥ 3J0pPOBbE YECIIOBEKA 1 21.05
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

1

Teopernueckne OCHOBbI OPraHU4YECKONH XUMHUHU

11

CdopmupoBaHHOCTH MIPEACTaBICHUI 0 XUMHYECKON
COCTAaBJIAIOLICH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIH
XUMHH B TIO3HAHUU SIBICHUN TPUPOILI, B (HOPMUPOBAHHUH
MBIIUICHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHON
rPaMOTHOCTH, HEOOXOAUMOM IJIsI PEIICHUs] MPAKTUYECKUX 3a7ad
1 DKOJIOTUYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/10POBbIO
U IPUPOIHOMN Cpene

1.2

Brnagenue cuctemMoil XMMUYECKUX 3HAHUW, KOTOpas BKIIOYACT:
OCHOBOMOJAralmue  MoHATUS  (MOJIeKyna,  BaJ€HTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHCIEHUS, XUMHUYecKas
CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJSIPHBIA O0BEM, YIIIEPOIHBIH
ckener, pyHKIHOHANIbHAS TPYIIa, PAAUKAI, U30MEPHsl, U30MEPHI,
TOMOJIOTMYECKUN PAJl, TOMOJOTH, YIJI€BOJOPOJAbI, KHCIOPOA- U
a30TcoJepKalllhue  COCJAMHEHHUS, OHOJOTMYECKH  aKTUBHBIC
BeliecTBa (YriaeBOMAbI, >KUPBI, O€JIKW), MOHOMEp, MOJIHUMED,
CTPYKTYpHOE  3BEHO, BBICOKOMOJEKYISPHBIE COCAMHEHHUS);
TEOPUU U 3aKOHBI (TEOPHUS XUMHUECKOTO CTPOSHHSI OPTaHUYECKUX
BemiectB A.M. byTtnepoBa), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHIA
SI3BIK XUMUH, (DaKTOJIOTHYECKHE CBEICHUS O CBOICTBAX, COCTaBe,
MOJIy4deHUH U  Oe30MacHOM  HCIIONBb30BAHMHM  Ba)KHEUIIHX
HEOPTraHWYECKUX U OpPTaHWYEeCKUX BEHIECTB B OBITY W
MPAKTUYECKON JIE€ATEIbHOCTH YEJIOBEKA

13

ChopMupoBaHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKU
MOHATUH, YCTaHaBIMBATh WX B3aUMOCBA3b, HCIOJIb30BAThH
COOTBETCTBYIOIIME TOHATHS IIPU OIMCAHUM COCTaBa, CTPOCHMSI U
IIPEBPALIEHUI OPraHNYECKUX COEIMHEHUN

14

chOpMUPOBAHHOCTh ~ YMEHHMM  HCIOJB30BaTh  XHMHYECKYIO
CHUMBOJIUKY JUI1 COCTaBJIEHUS MOJIEKYJIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpamEHHOMN) (POPMYIT OPTAHHMYECKUX BEIIECTB U
ypaBHeHI/Iﬁ XUMHNYECCKUX peaKHHﬁ, U3roraBjJInuBaTb MOACIN
MOJICKYJI OpraHMYCCKHMX BCHICCTB JJId HWIJIIOCTpAauM  HUX
XUMHYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMHpoBaHHOCTh YMEHUN YCTAHAaBIUBATh MPUHAJJICKHOCTD




W3YUYCHHBIX OPraHUYECKHUX BEIIECTB IO UX COCTaBY U CTPOCHHIO K
oTpeneIEHHOMY Kiaccy (Tpyrire) COeAMHEHUH (YTiaeBOJOPOIbI,
KHCIIOPOJ u a30TcoIepIKaIIne COCIMHEHUS,
BBICOKOMOJICKYJISIDHBIE COCIIMHECHHS), JaBaTh MM Ha3BaHHS II0
cucremarnyeckoii HomeHkmarype (IUPAC)

1.5

ChopMUpOBaHHOCTE YMEHHUS ONPENEISITh BUIBI XUMHUYECKOU
CBSI3U B OPraHUYECKUX COCTMHEHUSX (OAMHAPHBIC U KPATHBIC)

1.6

ChopMHpOBaHHOCTh YMEHUSI TMPUMEHSTH: MOJIOKEHUS TEOPHUH
CTpOCHHUs oOpraHudeckux BemectB A.M. byrtinepoBa mis
OOBSICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHSI; 3aKOH COXPaHEHUS] MacChl BEIIECTB

Yraesogoponel. Kucnmoponaconepkanme ¢ a30TCOAECpPKALINE
OpraHn4CCKUC COCIUHCHM . BBICOKOMOJICKYJI?[pHLIC COCIUHCHUA

2.1

CdopmupoBaHHOCTH YMEHUH MPUBOIUTH TPUBUAIbHBIE HA3BAHUS
OTJIENbHBIX ~ OPTraHMYECKUX  BEIIECTB (ITHIIEH, MPOIHIIEH,
alleTUJICH, STWJICHIJIMKONb, TIHIEpUH, (eHomn, dopMaibaeru,
alleTanpJeruy, MypaBbHHas KHUCIOTa, VYKCyCHas KHCIOTA,
OJIEMHOBAsI KUCJIOTAa, CTE€APUHOBAsI KUCJIOTA, IITI0K03a, (PYKTO3a,
Kpaxmall, [[eJIUTI0103a, TJIUIUH)

2.2

ChopmupoBaHHOCTH ~ yYMEHUH  XapaKTEepPH30BaTh COCTaB,
CTpocHHE, (U3MYECKHE M XUMHYECKHE CBOMCTBA THIIUYHBIX
MPEICTaBUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIICCTB
(MeraH, »TaH, OTHIJIEH, NPOMWIEH, aleTuieH, OyramueH-1,3,
MeTunOyTaaueH-1,3, 6eH301, METaHOM], dTAaHOJ, STUJICHIJIUKOIb,
TIIMLIepUH, (EeHOJ, aleTajibJeTHa, MypaBbUHAs W YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUI0JI03a, aMHUHOYKCYCHas
KHCIIOTA)

2.3

ChopMHpoBaHHOCTh YMEHMSI HWLIIOCTPUPOBATh T'E€HETHUECKYIO
CBA3b MEK/Jy THIIMYHBIMU IPEICTABUTEIIMH PA3IIMYHBIX KJIACCOB
OPraHWYECKUX  BEIIECTB  YPABHEHUSMH  COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIMH C UCTIOJIb30BaHUEM CTPYKTYPHBIX GOpMYI

2.4

ChopMupOBaHHOCTb ~YMEHMSI  XapaKTE€pU30BaTh HCTOYHUKHU
YTJIEBOAOPOAHOTO ChIpbst (He(Th, NPHUPOIHBIA Tra3, Yroib),
Croco0bl HX TepepadOTKH U MPAKTUYECKOe MpPUMEHEHHE
MIPOAYKTOB NepepabOTKH

XUMHUS U KU3HL. PacuéTel

3.1

CchopMupoBaHHOCTh yMEHHH BIageTh CHCTEMON 3HaHUH 00
OCHOBHBIX METOJAaX HAy4yHOro IIO3HAHMS, HCIOJIb3YEMBIX B
XUMHAW TpU M3YYEHUH BEIIECTB M XHMMHUYECKHX SIBJICHUUN
(HabmofieHre, M3MEpeHHe, OSKCIEPHUMEHT, MOJICIUPOBAHUE),
WCIOJIb30BATh CUCTEMHBIE XMMMYECKHE 3HAHMS JUId TPHHITUS




peH_ICHI/Iﬁ B KOHKPCTHBIX KU3HCHHLIX CUTYyallUAX, CBA3AHHBIX C
BCIICCTBAMU U UX IPUMEHCHUCM

3.2

ChopmupoBaHHOCTE YMEHHI COOTIOIATHh MPABUIIA MOJIb30BAHUS
XUMHYECKON TOCyI0i U J1abopaTOpHBIM 00OpyHOBaHUEM, a
TaK)K€ MpaBWiia OOpaIlleHUs] C BEUIECTBAMU B COOTBETCTBUH C
HUHCTPYKUUAMHA 110 BBIIOJHCHUIO JIa60paT0pHBIX XUMHUYCCKUX
OIIBITOB

3.3

ChopMupoBaHHOCTh yMEHUN IUIAHUPOBATh W BBINOJHSTH
XUMHUYECKUIA  DKCIEepUMEHT  (IpeBpalleHus  OpPTraHUYEeCKUX
BELIECTB MPU HArpeBaHUU, MOJyUYEHUE ITHIIEHA U M3yYEHHUE €ro
CBOMCTB, KAUE€CTBEHHbIC pEAKIMH OPraHUYECKUX BELIECTB,
neHatypauus O€lIKOB TpH HAarpeBaHHWH, IIBETHHIE pPEaKIUU
OENKOB) B COOTBETCTBUM C IpaBWJIAMHU TEXHUKU O€30MacHOCTU
npu  obOpalmieHMH C  BeHmleCTBAMH W JIaOOpaTOPHBIM
o0opy/noBaHUEM; TPEIACTABIATH  PE3YNbTaThl  XUMHUYECKOIO
JKCIIEpUMEHTa B (hopMe 3alucu ypaBHEHUU COOTBETCTBYIOIIUX
peakuuii u  (GopMynHpOBaTh BBIBOJABI Ha OCHOBE 3TUX
pE3yNbTaTOB

3.4

ChopMHpOBaHHOCTh YMEHUN MPOBOJUTH BBIUMCIEHUS IO
XUMAYECKHUM  ypaBHEHUSIM (Macchl, 00b&éMa, KOJIWYEeCTBA
HCXOJHOTO BEUIECTBA WM IPOJYKTa PEakUuu [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOAHBIX BEIECTB WU
IIPOJIYKTOB PEaKI1N)

3.5

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPpHUTHYCCKU AHAJIU3UPOBATH
XUMHNYCCKYTO I/IH(I)OpMaI_II/IIO, MoJIy4acMyro nus3 Pa3HbIX
HCTOYHHUKOB (CpC,Z[CTBa MacCoOBOM I/IH(l)OpMaI_H/II/I, CCTh I/IHTepHeT n

JApyrue)

3.6

ChopMupoBaHHOCTh YMEHUI COOMI0IaTh MIPAaBUIIA IKOJIOTHUYECKU
11€J1ec000pa3HOro MOBEACHHS B OBITY U TPYIOBON AEATEIbHOCTU
B LENAX COXPAaHEHUs CBOETO 3J0pOBbI U OKpYXKarouleu
MIPUPOJHON Cpezdpl, OCO3HABaThb OINACHOCTb BO3JEHCTBUSA Ha
JKUBBIE OPIraHHU3MBl OIpPENEIEHHBIX OpPraHMYECKHUX BEIIECTB,
noHuMas cmbicn nokazarens [IJK (mpenenbHo omycTUMoOi
KOHIIEHTPALIUH ), TOACHATh Ha IPUMEPAX CIIOCOObI YMEHbIICHUS U
MPENOTBPALLEHUS] HMX BPEIHOTO BO3JEHCTBUS HA OPraHu3M
4eJI0BEKa

11 KUIIACC

Konx nposepsiemoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM




pe3yJabTara

06pa30BaTeJ’le0ﬁ MnmporpaMmsl CpeaHEro 06]1161"0 06pa30BaHI/Iﬂ

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

Brnanenne cucremMoil XMMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOUINE TOHATHA (XMMHUYECKUHA JJIEMEHT, aToM,
9JICKTpOHHAsE 000JI0YKa aroma, S-, p-, 0-3JEKTPOHHBIC OpOUTAIH
aTOMOB, WOH, MOJIEKYJA, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTD,
CTENEeHb OKHCJICHHUS, XUMHUYECKasi CBs3b, MOJb, MOJISIpPHAs Macca,
MOJISIpHBIM 00BEM, KpHCTaTMUECKasi PelI€TKa, TUIIBI XUMUYECKUX
peaKIuii (OKHCIIUTENIbHO-BOCCTAHOBUTEINBHBIE, 9K30- u
SHIOTEPMHUYECKHE, pPEaKklMh HOHHOrO  OOMEHa), pPacTBOp,
AIIEKTPOJIUTHI, HEINIEKTPOJIUTHI, AIIEKTPOIUTUYECKAs TUCCOIMALNUS,
OKHUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKON peaklluu,
XUMHUYECKOE  PABHOBECHE); TEOPHMM U 3aKOHBI  (TEOpHs
AIIEKTPOIUTHYECKON auccounanuu, [lepuonndeckuit 3axon JI.U.
MeHnnieneeBa, 3aKOH COXpPAaHEHUS MacChl), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUIN S3BIK XUMHUH, (HAKTOJIOTMUYECKHE CBEICHHUS O
CBOMCTBaX, COCTaBe, IMOJIyYCHHUH M OC301aCHOM HCIIOIb30BAHUHU
BROKHEUIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY W TPAKTUYCCKOMN
JIESITEIIbHOCTH YeJIOBEKA

1.2

CdopMUpOBaHHOCTb YMEHHI BBISBIATH XapaKTepHbIC MIPU3HAKU U
B3aMMOCBS3b U3yYEHHBIX MOHATUH, IPUMEHITH COOTBETCTBYIOIIHE
MOHITHUSI TIPU OINKCAHUU CTPOCHHUS U CBOWCTB HEOPraHUYECKUX
BEIIECTB U WX MPEBPAIICHHIL; BBISBISTh B3aUMOCBSI3b XUMUYECKUX
3HAHUW €  TOHATHSIMM U TPEACTABICHUSMHU  JAPYTUX
€CTECTBEHHOHAYYHbIX IIPEIMETOB
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Brnanenue OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUW (HaOII0JIeHne, M3MEpPEHUE, SKCIEPUMEHT,
MOJICIIUPOBAHNE)

1.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OMPEACIIATh BAJICHTHOCTD U CTCIICHDb
OKHCJICHUA XUMHYCCKUX JJICMCHTOB B COCAWHCHUAX PA3JINYIHOTI'O
coCTtaBa, BHU]J XUMHYECKOM  CBS3HU (KOBaJ'IeHTHaSI, HOHHAas,
MCETAJIMYCCKasd, BO,Z[OpOI[HaSI) B COCOANMHCHUAX, THIT
KpHCTaHHquCKOﬁ peH_IéTKI/I KOHKPETHOTO BCHICCTBA (aTOMHaH,
MOJICKYJIIpHAasi, MOHHAs, MeTaJ’IJ’II/I‘leCKaﬂ)

1.5

CopMUpOBaHHOCTh YMEHHM ONpENeNsTh XapaKTep Cpeasl B
BOJIHBIX PaCTBOPAaxX HEOPraHWYECKUX COEIMHEHUN

1.6

ChopMupoBaHHOCT YMEHHS KIacCU(DUIIUPOBATh XHUMHUYECKHE
peaknuMM 1O pPA3IUYHBIM TpHU3HAKaM (YUCIy M COCTaBy
pearupymoomux — BEIIECTB, TeIIOBOMY 3(¢eKTy  peakuuw,
U3MEHEHMIO CTETEHEH OKHUCIIEHUS JJIEMEHTOB, OOpaTMMOCTHU
peaKIMU, YIaCTHIO KaTaJu3aTopa)




1.7

CdopMUpOBaHHOCTh YMEHUW COCTaBJIATH YpPaBHEHUS DPEAKIIHiA
pa3IMYHBIX TUIIOB, MOJIHBIE M COKPAIEHHBIE YpaBHEHUS peakiuil
MOHHOTO OOMEHa, YYUTHIBAs YCJIOBUSA, MIPU KOTOPBIX 3TU PEAKIUU
UAYT 10 KOHIIA

1.8

CdopmupoBanHOCTH yMEHUHI IIPOBOJUTH peakuuu,
IIOATBEPKJAOLINE KAa4eCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHWYECKHUX BEIIECTB, PACIIO3HABATH OINBITHBIM ITYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTAaHUYECKUX BEIIECTB

1.9

CdopmMupoBaHHOCTD YMEHUU pacKpbIBaTh CYLIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxuit MOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOT0 0ajaHca ITUX peaKuil

1.10

ChopMupoBaHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTH CKOPOCTH
XUMHYECKON pEeaKuy OT Pa3InyHbIX (JaKTOPOB

1.11

CdopMUpOBaHHOCTE YMEHHI OOBICHATH XapakTep CMEIICHHUS
XMMHUYECKOTO pPaBHOBECHS B 3aBHCUMOCTH OT  BHEIIHETO
BozneicTBus (mpunnmn Jle larense)

OO0mias 1 HeOpraHU4ecKas XUMUs

2.1

CdopMUpoBaHHOCTH YMEHHI PaCKPBIBATh CMBICH [leprnoandeckoro
3akoHa  J[.MI. MenneneeBa M JIEMOHCTPUPOBATh  €ro
CUCTEMATHU3UPYIOIIYI0, OOBSCHUTEIBHYI0O M IPOrHOCTUYECKYIO

byHKIUMA

2.2

CdopMupoBaHHOCTb YMEHHH XapaKTepH30BaTh JJIEKTPOHHOE
CTPOCHHE AaTOMOB XUMHYECKHUX DJJIEMEHTOB 1—4 mepuoaos
Ileppoguueckol  cUCTEMBI  XMMUYECKMX  dneMeHtoB  J[.M.
MenzeneeBa, HCMONB3yst TMOHATHS «S-, P-, O-37M€KTpOHHBIE
opouTanN, «QHEPreTUYECKUE YPOBHWY, OOBSACHATH
3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U
UX COEOUHEHMM 1o mnepuomaMm U rpynnaMm [lepuonnueckon
CHCTEMBI XUMHYECKHX d1eMeHTOB J[.J. MeHnaeneeBa

2.3

ChopMHpPOBAaHHOCT, YMEHUH  XapaKTepu30BaTh (OMHCHIBATH)
o0mpe  XMMHYECKHE CBOWCTBA  HEOPTaHWYECKUX  BEIIECTB
pa3IMYHBIX KJIACCOB, MOITBEPKIATh CYIIIECTBOBAHHE
TCHETHUYECKON CBS3M MEXIy HEOPTaHWYSCKUMHU BEIISCTBAMH C
MTOMOIIBIO YPaBHEHUH COOTBETCTBYIONTUX XUMHYCCKHX PEAKIIHIA

2.4

CdopMUpOBaHHOCTh YMEHHH YCTaHABIMBATH MPUHAIIC)KHOCTD
HEOPraHWYECKUX BEIIECTB M0 HX COCTaBy K ONpPEIeIEHHOMY
Kiaccy (Tpynne) COeIMHEHHM (MpOCThie BEUIECTBA — METAJIbl U
HEMETAlUIbl, OKCHUJbI, OCHOBaHUS, KHUCJIOTHL, aM(OTEepHBIE
TUAPOKCUJIBI, COJTH)

2.5

C(pOpMI/IpOBaHHOCTB YMGHI/Iﬁ HCIIOJIb30BaTh XUMHUYCCKYIO




CHUMBOJIMKY JUIS COCTaBJICHHsS ()OpMYJT BEIISCTB W YpaBHCHHU
XUMHYECKHX peakiuii, cucreMarndeckyro HoMeHnkaarypy (IUPAC)
U TPUBUAIBHBIC Ha3BaHUS OTIEIBHBIX HEOPraHHMYECKUX BEIICCTB
(yrapbelii ra3, yIJICKHCIBIA Ta3, aMMHaK, TalIéHash H3BECTb,
HeraniéHasi H3BECTh, ITUThEBAs CO/IA, ITUPUT U APYTHE)

2.6

CdopMUpOBAaHHOCTh yYMEHHH XapaKTepU30BaTh (OMHUCHIBATH)
o0uIMe XMMHMYECKHE CBOWCTBAa HEOPraHMYECKUX  BELIECTB
pa3IMyYHbIX KJIACCOB, MIOJITBEPK1aTh CyILLIECTBOBAHUE
TEHETUUYECKON CBSA3M MEX]y HEOPraHWYECKMMH BELIECTBAMH C
IIOMOILBI0 YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI

2.7

CdopmMupoBaHHOCTb ~YMEHUH IUJIaHUPOBaTh M BBINOJHATH
XUMHUYECKUN SKCIEpUMEHT (pa3lioKeHHe IMepOKCHIa BOJOpOJa B
NPUCYTCTBUHM KaTajiu3aTopa, OIpelaeieHHe Cpeabl pacTBOPOB
BEIIECTB C TIOMOIIBIO YHUBEPCATBHOTO HHAWKATOPA, BIUSHUE
pa3iauyYHbIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOW peakiuw,
peakuu MOHHOTO OOMEHa, KaueCTBEHHBIC PeakIMH Ha cylbdart-,
KapOoOHAT- M XJIOPUI-aHHOHBI, Ha KAaTHOH aMMOHHS, pEUICHHE
OKCIIEPUMEHTAJbHBIX  3aad 1o Temam  «MeTamwisly |
«Hemeramnbl») B COOTBETCTBUM C  MpaBWIAMH  TEXHHUKH
Oe3omacHoCcTH Mpu OOpallieHuu ¢ BEUIECTBAMH M J1a0OpaTOPHBIM
o0opy/soBaHUEM;  MPEACTaBIATh  PE3YyNbTaThl  XUMHUYECKOTO
JKCIIepUMeHTa B ¢opMe 3alUCH YpaBHEHUH COOTBETCTBYIOILIUX
peaxiuit 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIHTaTOB

2.8

ChopMHpPOBAaHHOCT, YMEHHUM COOJIO/IaTh TIpaBWIA TOJIH30BAHUSA
XUMUYECKON TIOCYZI0N U 1ab0opaTOpHBIM 000pyAOBaHUEM, a TAKKe
mpaBuja oOOpalleHusi C BEHIeCTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX XHWMHUUYECKHX
OTIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCpPU3oBaTb XUMHUUYCCKUC
mponeccChl, JCKAMMUEe B OCHOBC IIPOMBINIJICHHOI'O IIOJIYYCHUA
CCpHOfI KHUCJIOTBI, aMMHaKa, a TaKXe C(l)OpMHpOBaHHOCTB
HpeI[CTaBJ'ICHI/Iﬁ 00 O6H.[I/IX HAaYYHBIX IMIPUHIHUIIAX U 9KOJIOT'MYCCKHUX
Hp06.]'[eMaX XUMHUYCCKOI'0 IMPONU3BOJCTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMHupoBaHHOCTH MPECTaBICHUI 0 XUMHYECKON
COCTaBJISIIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, PO XUMUU
B MO3HAHUU SBJICHUN TPHUPOABI, B (DOPMUPOBAHUH MBINIJICHUS U
KyJIbTYypbl ~ JUYHOCTH, €€ (YHKIUOHAIBHOM TPaMOTHOCTH,
HEOOXOIUMOM JJIS PEIICHUs TPAKTUYECKUX 3a7a9 M IKOJIOTHIECKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU
cpene




3.2

CdopmMupoBaHHOCTb ~ YMEHUH  KPUTHUECKH  aHAIM3UPOBATH
XUMHUYECKYI0 MH(POPMALHIO, TTONYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHHKAIUU, ceTh VIHTEpHET U Apyrue)

3.3

CdopMUpoBaHHOCTh YMEHHUI COONIOAATH MPaBUJIA YKOJOTHICCKH
1e51eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOH JIEATEILHOCTH B
HEJISIX COXPAaHEHHs CBOETO 3/I0POBBS U OKPYKAIOLIEH MPUPOIHOM
cpezbl

3.4

Oco3HaBaTh OIIACHOCTH BOS,Z[CfICTBPIH Ha JKHBBIC OpPraHHU3MbI
Ol'IpeI[eJ'IéHHBIX BCIICCTB, IIOHMMAass CMBbICJI II0Ka3aTeiA HZ[K,
INOSICHATH Ha IIpUMEpax CII0COOBI YMCHBIICHUSA U IPCAOTBPAIICHUA
X BpEIHOI'O BOSI[GI\;ICTBI/IH Ha OpraHu3M 4€JIOBCKa

3.5

ChopMupoBaHHOCT ~ yMEHUH  TPOBOJUTH  BBIYHMCICHUS  C
UCTIOIB30BAaHUEM  TIOHSTHS  «MaccoBas JIOJIi  BEIIeCTBA B
pactBope», OOBEMHBIX OTHOIIEHHH Ta30B TPH XUMHYECKUX
peaKIMsIX, Macchl BEUIECTBAa MM OO0BEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WWIH O00bEéMYy OJHOrO U3
YYaCTBYIOUIMX B PEAKIMH BEUIECTB, TEIIOBOTO (P eKTa peaKiiuu
Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MPEBPAILCHUS U
COXpaHEHHsI SHEPTHH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

11

[IpenMer opraHnyeckoil XMMUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYECHUHU HOBBIX BEIIECTB U MaTepUalioB. TeopHsi CTpPOCHUSI OPraHUYECKUX
coenuHenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHS

1.2

CtpyktypHble (OPMYINBI OPraHMYECKUX BEIIeCTB. ['omomnorus, u3omepus.
XuMHYecKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBIC U KpaTHBIC
cBs3u. [IpencraBnenne o kjaaccuuKauy OPraHndecKX BEIIECTB
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Homenkiatrypa  OopraHM4ecKkux  COCAMHEHHH  (CHCTeMaTH4ecKas) H
TPUBHUAJIbHBIEC HA3BAHUS BAXKHEHIINX MPEJICTABUTEIEH KIACCOB OPTaHUYECKUX
BEILIECTB

YrneBoxoposl

2.1

AJKaHBI: COCTaB M CTPOCHHUC, TOMOJIOTUYECKUI Jo 0N MetaH U dTaH —
HpOCTGﬁIHHG npeaACTaBUTCIN AJIKAHOB!: Q)HSHHGCKI/IC 1 XUMHYECKHE CBOMCTBA
(peaKI_II/II/I 3aMCIICHHUA H FOpeHI/Iﬂ), HaxOXJCHUC B INPUPOAC, IOJIYUCHHC U
IMPUMCHCHHC

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH PsiA. DTHWIEH U MPONWIEH —
MPOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3NYECKUE U XMMUYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHMS, TaJOT€HUPOBAHUS, TUApPATALMM, OKHUCIEHUS W
MOJIMMEPU3AIIH ), TOJTy4YE€HUE U IPUMEHEHHNE

2.3

Anxanuensl: OyragueH-1,3 u MetmnOyraaueH-1,3: crpoeHue, BakHeHIIne
XMMUYEeCKHe  cBoiicTBa  (peakuuss — noiuMepusauuu).  IlodydeHue
CUHTETHUYECKOT0 KayuyyKa U PEe3HHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMUSI, TOMOJIOTHYECKUHN psifl. AIICTHIICH
— MPOCTEHIIHNIA TPEICTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHE, (PU3NUECKHe U
XHMUYECKHE CBOMCTBAa (peaKkIuu TUIPUPOBAHUS, TAIOTCHUPOBAHMS,
TUPATALNH, TOPEHUS ), TIOJIYYCHUE U TIPUMEHEHHE

2.5

Apensl. benzon: coctaB, cTpoeHue, U3NYECKHE M XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHUS U HUTPOBAHMS), TOJYYEHHE U IPUMEHEHHUE.
Tonyon: cocta, cTpoeHHe, PU3NIECKUE U XUMUYECKUE CBOMCTBA (peaKiuu
rajoreHUpOBaHUsl U HUTPOBAHUS), MOJTYyYEHUE U MpUMEHEHUE. TOKCUYHOCTD
apeHoB. ['eHeTnuecKasi CBsI3b MEX]y YIJI€BOAOPOJAMH, MPUHAJICKAIIUMH K
pa3IMYHBIM KJ1accaM

2.6

IIpuposnHblE UCTOYHMKHU YriaeBOAOpoAoB. [IpuponHslii ra3 M NONYyTHBIE




Hedrsabie Ta3zpl. Hedts m e€ mpoucxoxaenue. CrocoObl mepepabOTKH
HEe(PTH: TIEPETOHKA, KPEKHHI (TEPMUYECKUH, KaTAIUTHYCCKUI), MHUPOIH3.
[TpoxykThl mepepaboTKH HE(TH, UX TPUMEHEHHE B HPOMBINIICHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €ro nepepaboTKu

Kncnopozlconepmamne OpTraHU4Y€CKUC COCANHCHUA

3.1

HpeI[eJ'IBHBIC OIHOATOMHBIC CIIUPTHI. MeTaHoar ®W  3TaHOI: CTPOCHUCE,
(1)I/I3I/I‘ICCKI/I€ A XAMHYECKHE CBOMCTBA (peaKHI/II/I C aKTUBHBIMH METalJlaMU,
raJjorcHoBoaopoagamu, ropeHHe), IIPUMEHCHUC. Boz[opongIe CBA3U MCKIY
MOJICKYJIaMH CIIMPTOB. HeﬁCTBHe MCTaHOJIa MW DOTaHOJIa Ha OpraHu3M
yeJIoBeKa. MHOTroaTOMHEIE CIIMPTHI. OTHICHTIINKOJIb U TIIMOCPUH: CTPOCHUCE,
(1)I/I3I/I‘ICCKI/I€ U XHMMHYCCKHE CBOMCTBa (BSaHMOHeﬁCTBHC CO IICJIOYHBIMU
MCTaJllIaMH, Ka4CCTBCHHAA PCAKIHA HAa MHOI'OATOMHBLIC CHI/IprI). HeﬁCTBHC
Ha OpraHnu3M 4C€JIOBCKaA. HpI/IMCHeHHC TJIMOCPHUHA U OTUJICHIJIMKOJIA

3.2

®deHoJ: CTpOeHUE MOJEKYNbl, (U3UYEeCKMe U XUMHUYECKHE CBOICTBA.
Tokcuanocth penona. [Ipumenenue dpenomna

3.3

Anpneruapl U KeTOHBL.  Dopmaniberuj, aneTanbJCTH: CTPOCHHE,
du3MYecKue W XMMHUYECKHE CBOWCTBA  (peaklMM  OKUCIEHUS |
BOCCTAHOBJICHHSI, KAUECTBEHHBIC PEAKINH), TOJIyY€HUE U IPUMEHEHHE

3.4

OaHOOCHOBHBIE MpefieNibHbIE KAPOOHOBBIE KHCIOTH. MypaBbHHAS U YKCYCHAS
KHCJIOTBI: CTPOCHHE, PU3HUECKHE U XUMHUUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE
JUISL KJIacca KHUCIIOT, peakiusi 3TepuduKaluu), MOIyuyeHue W MPUMEHEHHUE.
CreapuHoBasi W OJICMHOBAasT KHUCJIOThI Kak TMPEACTABUTENIM  BBICHIUX
KapOOHOBBIX KHCIOT. MbUIa Kak COJHM BBICIIUX KapOOHOBBIX KHUCIOT, UX
MOIOIIIee NCUCTBUE

3.5

CrnoxHbie >(Upbl Kak TPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxHbix 3¢upoB. Kupsl. ['maponus xupos. IlpumeHeHue Kupos.
bronornueckas posib JXKHpPOB

3.6

VYraeBogsl:  cocTaB, Kiaccuukauus — yrieBogoB  (MOHO-, JAM- U
nojucaxapuabl). ['moko3a — mpocTedmmii MoHOcaxapuJ: OCOOEHHOCTH
CTPOEHUS MOJIEKYJIbI, PU3NUECKHUE U XUMUYECKHE CBOUCTBA (B3aMMO/IEHCTBHE
¢ ruapokcunom Menu(ll), okuciaeHHe amMMHMaYHBIM PAcTBOPOM OKCHJA
cepebpa(l), BoccraHOBNIEHHE, OPOKEHHE TIIIOKO3bl), HAXOXKIEHUE B MPUPO/IE,
npuMeHeHue, Ouonormueckas posib. dotocuHTe3. PpyKTO3a KaK H30MEP
rmoko3bl. Kpaxman u memtono3a kak HpuUpojHble monumMepbl. CTpoeHue
KpaxMayia M 1e/unono3sl. PU3nueckne U XMMHUYECKHE CBOMCTBa Kpaxmaia
(ruaponn3, KauecTBEHHas! peakiysi ¢ HOJ0M)

A30TCOIICp)KaIlII/IC OpTraHU4Y€CKUC COCANHCHUA

4.1

AMWHOKHUCIIOTEI KaK aM(I)OTCpHLIC OpraHn4Y€CKUC COCAUHCHUA. dusnueckue u
XHUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha npuMepe FHI/II_[I/IHa). buonorunyeckoe
3Ha4YCHHE aMUHOKHUCIIOT. IlenTuasl




4.2

benku kak mNpHUpPOAHBIE BBHICOKOMOJIEKYJSpHbIE coeauHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAsI CTPYKTypa OeIKkoB. XMMHUYECKUE CBOMCTBA OEIKOB:
THJIPOJIU3, ICHATypalus, KAUeCTBEHHbIC peakluy Ha OeKu

BBICOKOMOJ'IGKYJIHPHBIC COCAUHCHUA

5.1

OCHOBHBIC MOHATHS XHUMHHU BBICOKOMOJICKYJIAPHBIX COC,Z[PIHCHHﬁZ MOHOMCD,
MoJImMmeEp, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOoJIMMEpHU3alliu, cpeaHssa
MOJICKYJISIpHass Macca. OCHOBHBIE MCTOJbl CHHTEC3a BBICOKOMOJICKYJISPHBIX
COCI[I/IHCHI/Iﬁ — NOJIMMEpHU3aluAa 1 NOJIUKOHACHCA A

5.2

OKCIEpUMEHTAIbHbIE METOAbl HM3Y4YCHHUS BEHIECTB M HX MPEBPALICHUMN:
O03HAKOMJICHHE C O00pa3laMi TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMAacc, Kay4yykoB. [lojlydyeHrne CHHTETUYECKOro KayuyyKa U pEe3UHbI

11 KUIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

TeopeTquCKHe OCHOBBI XMMHH

11

XuMuYecKuil 31eMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAA
o0oJouka. DHEPreTHUecKnue ypoOBHH, OJYPOBHU. ATOMHBIE OpOWTaNH, S-,
p-, d-amemenTh. OCOOCHHOCTH pacHpeAeICHUS YICKTPOHOB 110 OPOUTAIISAM B
aToMax  d2JIEMEHTOB  IMEPBBIX  YETBIPEX  MEPUOJOB.  DJIEKTPOHHAA
KOH(UTypalusi aToMOB

1.2

Ilepuoanueckuii 3axkoH u Ilepuoauueckas cucreMa XUMUYECKUX DJIEMEHTOB
AN. MengeneeBa. Cpsi3p mnepuoandeckoro 3akoHa u llepuogunyeckoit
cucremMbl xumuyeckux dnemeHTtoB J[.M. Menzgeneesa ¢ COBpEMEHHOU
TEOpHEl CTPOEHHMS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpynmnaMm H nepuofaM. 3HAUCHUE MEPUOJMUYECKOT0 3aKOHA B Pa3BUTHHU
HayKu

1.3

Ctpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUUYECKOW CBSI3U
(koBasieHTHasl HETOJSpHAs W TOJSpHAas, MOHHAs, MeTauinueckas). MoHbr:
KaTHOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHUSI KOBAJICHTHOW XMMHUYECKOU
cBsA3M (0OMEHHBIN U TOHOPHO-aKIEeNTOpHBIN). BooponHas cBs3b

1.4

BajneHTHOCTB. DIeKTpOoOTpULATENLHOCTh. CTENEHb OKUCIECHUS

1.5

BemectBa MOJEKyIspHOTO M HEMOJIEKYISIPHOTO CTPOEHUSA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK.
3aBHCUMOCTh CBOWMCTBAa BEHIECTB OT THUMA KPUCTAUIMYECKON PEMIETKH.
[TousiTne 0 nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PacTBOPHI.

MaccoBas 107151 BEIIeCTBa B pacTBOpe




1.6

Knaccudukanus HEOPraHUYECKUX COCTUHEHHIH. Homenknarypa
HEOPraHMYECKUX BEIIECTB

1.7

Xumuueckass peakius. Kiaccupukamuss —XMMHYECKHX — peakiuii B
HEOPraHMYECKON M OpPraHUYECKOM XUMHHM. 3aKOH COXPAHEHHS Macchl
BEILECTB, 3aKOH COXPAHEHUSA U IPEBPALLCHUS SHEPTMM IIPU XUMHUYECKUX
peakumsx

1.8

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OO6patumble peakiuu. XuMU4yeckoe paBHoBecre. DakTopel, BIUSIONINE HA
COCTOsAHME XUMHU4IecKoro pasHosecus. [Ipunnun Jle [larense

1.10

DnekTpouTHyeckas aucconuanus. CHIIbHbIC U ci1adble AeKTpouThl. Cpena
BOJIHBIX PAcTBOPOB BEIISCTB: KHWCIIas, HEHTpalbHas, IIejoyHas. Peakiuu
HOHHOTO 0OMeEHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKkuuun

HCOpFaHI/I‘IeCKaﬁ XUMMUA

2.1

Hemeramnsl. Ilonoxenne HemertamioB B llepuoandeckoit cucreme
xumudeckux snemMeHTtoB J[.M. MenpgeneeBa W OCOOCHHOCTH CTPOCHHS
aToMoB. ®U3NUYECKHE CBOMCTBA HEMETA/UIOB. AJJIOTPOINUS HEMETAILIOB (Ha
npuMepe KUCiIoposa, cepsl, docdopa u yriepona)

2.2

XUMHYECKHE CBOMCTBA BOXKHEUIIMX HEMETAJUIOB (TajoreHOB, CEPhI, a30Ta,
dochopa, yraepoma © KpPeMHHS) U UX COCOUHEHUH (OKCHIOB,
KHCJIOPOJICOICPKAIINX KUCIIOT, BOJAOPOAHBIX coenuHeHui). [lpumenenue
BaXHEHUIITNX HEMETAJUIOB U MX COCIMHEHHUH

2.3

Mertannsl. [lonoxxenne meramioB B Ilepnonnueckoil cucTeMe XUMHUYECKUX
sanemeHToB J[.M. MenneneeBa. OcCOOEHHOCTH CTPOEHHUSI HIIEKTPOHHBIX
o0oyouek atoMoB MeTasioB. OOmme Qu3MUecKue CBOMCTBA METAJUIOB.
CriaBbl METAJIOB. DJIEKTPOXUMHUECKUH sl HAPSHKEHUH MeTalIoB

2.4

XUMHYECKUE CBOMCTBA BAKHEUIINX METAIOB (HATPUM, KaJIUM, KadbIUH,
MarHui, aJlOMUHHM, ITUHK, XPOM, JKeJIe30, Me/Ib) U UX coeauHeHui. O0me
CIOCOOBI MOJyYeHUsI METAILIOB. [I[pruMeHeHre METaIUTOB B OBITY U TEXHHKE

2.5

I'eneTnyeckas CBs3b HCOpPraHNYCCKUX BCHICCTB, IPUHAICKAIIUX K
Ppa3JINYHBbIM KJIaCCaM

XUMHUS U )KU3Hb

3.1

Ponp xumun B oOecrieueHUU 3KOJ'IOI“PI‘-ICCK01>1, BHGPTCTI/I‘-ICCKOI\/'I U MHUILEBOM
6C3OHaCHOCTI/I, pPa3BUTHU MCIAUIWHBI. Ilonsatue o HAaY4YHBIX MCTOHax
MNO3HAaHUsA BEIICCTB U XUMHUYCCKUX peaxunﬁ

3.2

[IpencraBnenuss o0 OOMMX HAYYHBIX NPUHLUINAX [TPOMBIIIJIEHHOTO
MOJIy4EeHUS] BaXKHEMIINX BEIIECTB. YeI0BEK B MUpPE BEUIECTB U MAaTEPUAIIOB:
BAKHEWILINE CTPOUTEIbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTEpHUAJIbI,
KpacKH, CTEKJIO, KEpaMHKa, MaTepUaibl I SJIEKTPOHUKH, HAHOMAaTEPHUAaJIbI,




OpraHUYeCcKHe U MUHepaIbHbIC YI0OpEeHUS

3.3

XuMHsT U 3]I0pOBbE YEJIOBEKA: IMpaBHJia HMCIOJb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0E30MAaCHOTO WCIOJIb30BAHUS MPENapaToB OBITOBON
XUMUU B NTOBCETHEBHON KUZHU




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



