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HHOACHUTEJIBHAS 3AIINCKA

[lporpamma 1o XWMHH Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHuUs
pazpaboTtana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 No 273-03 «O6
oOpazoBanuu B Poccuiickoit enepanumn», TpeOOBaHUN K pe3yabTaTaM OCBOECHUS
dbeneparbHOM 00pa3oBaTeIbHON MPOrpaMMbl CPEIHEr0 OO0IIero ooOpa3zoBaHMs
(®OIT COO), mnpencraBiaeHHBIX B  DemepalbHOM  TOCYAapCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom Konuenmmu npenoaBanust yaeOHOTo
npeaMera « XuMusi» B 00pa3oBarebHbIX opranuzanusax Poccuiickoit @enepanum,
peaM3yIOIMX OCHOBHBIE 00pPa30BaTENIbHBIE MPOTPAMMBbI, 1 OCHOBHBIX [TOJI0KEHUN
«Crpareruu passurus Bocriuranus B Pocculickoit @enepanuu Ha nepuon 1o 2025
roaa» (Pacnopspkenue [paBurensctsa PD ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJX0JI0OB K pa3pabOTKe MpOrpamMMbl 10 XUMHUHU, K OTPEIETICHUIO
oOmieli cTpareruu 0OydeHuUs, BOCTIUTAHUS M PA3BUTHS 00YJaIOIINXCS CPEACTBAMHU
yueOHoro npeamera « Xumusi» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABWIH
koHnenryaibHbie MoJokeHnsT GI'OC COO o B3auMOOOYCIIOBICHHOCTH IICIIEH,
COJZIepKaHusA, Pe3ylbTaTOB OOydeHUs M TpPeOOBaHUI K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XuUMHUYECKOE obpazoBaHue, MOJTy4aeMoe BBIITYCKHUKAMH
0011e00pa30BaTENLHON OpTaHU3AINH, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
obpazoBanHOCTH. OHO CHYXHUT 3aBEPIIAIOIIMM JTAllOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEW, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro o00pa3oBaHUs. DTH IIEHHOCTH KacaroTcs
MO3HAHUsI 3aKOHOB PUPO/IbI, GOPMHUPOBAHUS MUPOBO33PEHHSI U O0IIEH KYJIbTYpbl
YeJI0BEKa, a TAK)KE IKOJOTUIECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370 POBBIO
U TpUpOHOH cpene. Peamsyercss xumudeckoe oOpazoBaHue 00ydaromUXCsa Ha
YPOBHE CpeJIHEro 00111ero 0opa3zoBaHus CpeICTBAMH yU€OHOTO MpeaMeTa « XUMUSD»,
COJEpKAHME U MOCTPOECHUE KOTOPOTO OMPEIEIEHbl B MPOrpaMMe IO XUMHUU C
y4€TOM CrHenu(UKy HayKd XUMHH, €€ 3HaueHUs B TMO3HAHUM TPHUPOJLI U B
MaTepUaibHOM XKU3HU OOLIECTBA, a TaKXKE C YUETOM OOIIMX LIelel U MPUHLUIIOB,
XApaKTEPU3YIOUMX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEIHEro0 OOIIEro
oOpaszoBanus B Poccuiickoii @eneparui.

XuMUsl KaK 3JEMEHT CHCTEMbl ECTECTBEHHBIX HAyK MIPAET 0COOYI0 pOJjb B
COBPEMEHHOU IIUBMWIIM3AIMH, B CO3JaHUHA HOBOW 0a3bl MAaTepUAIbHOM KYJIbTYPBL
OHa BHOCUT CBOY BKJIa]l B (POPMUPOBAHUE PALIMOHAIBHOTO HAYYHOT'O MBIIIUICHUS, B
CO3/IaHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
OPUPOJBI U YENOBEKa, KOTOpoe (GOPMUPYETCS B XMMUM HAa OCHOBE MOHUMAHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOUIEr0 MHpPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTIMU IPUMEHEHHUS.



TecHo B3auMOAEHUCTBYA C IPYTMMH €CTECTBEHHBIMM HayKaMHu, XUMHUS CTalla
HEOTHEMJIEMON YaCThIO MUPOBOM KyJIbTYphI, HEOOXOJUMBIM YCIOBUEM YCTIEHIIHOTO
TpyAa ¥ KU3HU KaXIAOTo ujieHa oOmecTBa. CoBpeMeHHas XUMHS KaK HayKa
co3ujareibHas, Kak HayKa BBICOKMX TEXHOJIOTMI HampaBlieHa Ha pEIICHUE
rI00aNbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOI],
HHEPreTUUECKOM, MUILEBOM, IKOJIOTHYECKOW 0€30MaCHOCTH U OXPaHbl 3J0POBBS.

B cooTtBerctBUM ¢ OOUWMMH LEMSIMU M TNPUHIUIAMU CPEIHET0 OOIIEero
oOpazoBanus coqepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN ypOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOILEKYJIbTYPHYIO ITOJTOTOBKY
oOyJaronmxcsi, HEOOXOJUMYI0 MM Ui BBIPA0OTKH MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLMYyMa, MPOJOJIKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBisiroluMu - fipeaMera  «XUMHsD» — SIBISIIOTCSL  0a30BbIE  KYpChl  —
«Oprannueckass xumuss» U «OOmAas M HeOpraHWYEcKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SABJIAIOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMA
3HAaHUW IO HEOPTAHUYECKOUN XUMHHU (C BKIIFOUEHUEM 3HAHUM U3 OOLIEH XUMHH) U
opranndyeckou xumun. GopMuUpoBaHUE JaHHON CHUCTEMBI 3HAHWWA MPU WU3yYEHUU
npenMera o0OecneurBaeT BO3MOYKHOCTb PACCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepxanusi KypcoB — «Opranundeckas xumus» u «OOmas u
HEopraHuveckas XuMus» cGHOpMHUpOBaHa B MPOTpaMME MO XMMHH Ha OCHOBE
CUCTEMHOTO TNOAXOJa K M3YYEHHIO Yy4yeOHOro Marepuana u o0O0yclOBJieHa
UCTOPUYECKH OOOCHOBaHHBIM  pa3BUTHEM 3HAaHUH HA  OMNpPEACNIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOM XUMHUHM BEIIECTBA
paccMaTrpuBalOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOECHMSI OPTraHUYECKUX
COCMHEHUN, a TakKe Ha YPOBHE CTEPEOXUMHMUYECKHMX U DJIEKTPOHHBIX
IpeiCcTaBICHUI 0 CTpoeHHH BelliecTB. CBeieHrs 00 n3y4aeMbIX B KypCe BEILECTBaX
JAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOJIOB O CJIOKHBIX OMOJIOTMYECKU aKTUBHBIX
coenuHeHud. B Kypce  OpraHM4eckor XWMHHM  TOJYYalOT  Pa3BUTHE
c(hopMupoBaHHBIC HA YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHMs NIEPBOHAYATIHHBIC
MPEICTABJICHUS] O XUMUYECKOU CBSI3H, KIacCU(UKALMOHHBIX MTPU3HAKAX BEILECTB,
3aBUCUMOCTHU CBOMCTB BEILIECTB OT UX CTPOCHHUSI, 0 XUMUYECKOU pEaKIInu.

[lon HOBBIM yrjioM 3peHuss B mnpeaMere «XuMus» 0a30BOTO YpPOBHs
paccMarpuBaeTCs M3Y4YEHHBIH Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHus
TEOPETUYECKUA Marepual U (PAKTOJOTUYECKHE CBEACHHUS O BEIIECTBAX H
XUMHUYECKOH peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas u HeopraHudeckas
XUMHS» O00y4JarolMMCs TMPEAOCTaBISIETCs] BO3MOXXHOCTh OCO3HATh 3HAUYCHHE
MEPHUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOI0JOTUYECKUX MO3HUIIHH,



rIy0Xe TOHSATh MCTOPUYECKOE HW3MEHEHHE (YHKIUM JTOro 3akoHa — OT
ob6o0maroreit 10 0ObACHSIIONIECH U TPOTHO3UPYIOIICH.

Enunasg cucTteMa 3HaHUN O BaXXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX M NPHUMEHEHUM, A TAKXKE O XUMHUYECKUX PEAKIMIX, UX CYLIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHus Jonoinsercs B Kypcax 10u 11 knaccoB anemenTamMu
COJEPXKaHUA, UMEIOLMMHU KYJIbTYPOJIOTUMECKUN M TPUKIAAHOM XapakTep. ODTH
3HaHMs CNOCOOCTBYIOT MMOHUMAHUIO B3aWMOCBSI3M XUMUHU C JIPYTMMHM HayKaMH,
PACKpPBIBAIOT €€ POJIb B IO3HABATEIILHOW U IPAKTUYECKOU AEATEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHSI K ITPOLECCY TBOPUYECTBA B 00J1aCTH TEOPUU
Y IPAKTUYECKUX MMPUITOKEHUN XUMUU, [IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOILIECTBEHHO M JIMYHOCTHO 3HAYUMMBIX NOpoOJieMaX, CBS3aHHBIX C XUMHUEH,
KPUTUYECKU OCMBICIMBATh HUHPOPMALIMIO U IPUMEHSTH €€ 1715 NOTIOJTHEHNS 3HAaHU,
PELIECHNS] UHTEUIEKTYAJIbHBIX M 3KCIIEPUMEHTAIbHBIX UCCIIEI0BATENIbCKUX 3a1a4. B
LEJIOM COJIepKaHue ydyeOHOTO mnpeaMera « XUMHsD JaHHOTO YPOBHS M3Yy4EHHUs
OPUEHTUPOBAHO Ha ((OPMUPOBAHUE Y 00YUAIOLIMXCS MUPOBO33PEHUYECKO OCHOBBI
ISl TIOHUMaHUs (GUIOCO(PCKUX HIEH, TaKUX KaK: MaTrepualibHOE E€IUHCTBO
HEOPTraHU4YECKOr0 M OPraHUYe€CKOTO MUPa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB MX
COCTABOM U CTPOEHUEM, ITIO3HABAEMOCTb IPUPOJHBIX SIBJIEHUM ITyTEM DKCIIEPUMEHTA
U pEUIeHUs NPOTHUBOPEUMA MEXKAY HOBBIMM (akTaMHM U TEOPETUUECKUMU
NpEeAnoChUIKaMU, OCO3HAHUE POJIM XMMHUHU B PELICHUU 3KOJIOTHYECKUX TPOOJIEM, a
TaKke NpoOJieM cOepeKEeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUA U MaTEPHUaJIOB.

B 1uiaHe pemeHus 3agad  BOCIHTAHUWSA, PAa3BUTHS W COLMAM3ALUA
oOydJaronmxcsi MPUHATHIE MPOTPAMMOMN MO XUMHU TOJXOJbl K OTNPEIEICHUIO
COJEpKaHUs M TIOCTPOCHMS TpeIMeTa MpeAyCMaTpuBalOT (QOpMHUpPOBaHUE
YHHUBEPCATbHBIX YU4EOHBIX JEUCTBUIA, UMEIOIIMX 0a30BO€ 3HAUCHUE JIJISI PA3JIMYHBIX
BUJIOB JCSATENIHOCTU: pEIIeHUs MpoOJjieM, MOUCKa, aHaiu3a U 00padoTKu
uHboOpMaIM, HEOOXOAUMBIX JUIsi NPUOOpPETEHUs ONbITa MNPAKTUUECKON U
UCCJIEI0BATENbCKOM JIEATEIbHOCTH, 3aHMMAIOUIE Ba)XXHOE MECTO B MO3HAHUU
XUMHH.

B npaxTtuke mnpenojaBaHus XUMHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 O0IIEro 00pa3zoBaHusl, IPU OTIPEIEICHUN
COJZIEPKATEIbHOM XapaKTEPUCTUKH LEJe H3y4eHUs MpEIMETa HalpaBJICHHEM
NEPBOCTENCHHONW 3HAYUMOCTH TPATUIIMOHHO MPU3HAETCS (POPMHUPOBAHHE OCHOB
XMMHUYECKON HayKH KaK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKA U KaK OJHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJANYECKON TOYKHM 3PEHUA TaKOW MOAXOJ K ONPENCICHUIO LENEW W3Yy4YEHUS
peaMeTa SIBJISIETCS BIIOJHE ONIPABIaHHBIM.



CornacHo TaHHOW TOYKE 3pEHHUS TJIaBHBIMHU LIEISIMHU H3Y4YEHHs IpEAMETa
«Xumusi» Ha 0a3oBoM ypoBHe (10 —11 kJ1.) siBRsIFOTCA:

e (opmupoBaHHE CHUCTEMbl XUMHUYECKUX 3HAHWM Kak  BaKHEHIeH
COCTAaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXar KIOYEeBbIe MOHATHS, (PyHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XHMMHU,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHUE W IMOHHMMAaHUE CYIIHOCTH JIOCTYIHBIX
000011IeHN I MEPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C HICTOPHUEH hx
pPa3BUTHS U CTAaHOBJICHUS;

e (opMUpOBaHUE U PA3BUTHE MIPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIECTB U XUMUYECKHX PEAKLINNA, HEOOXOAUMBIX JJIs1 IPUOOPETEHHS YMEHUI
OPHUEHTHUPOBATHCS B MHUPE BELIECTB M XMMUYECKHUX SIBJICHHM, MMEIOIIUX
MECTO B IPUPOJE, B MPAKTUUECKOU U MOBCEIHEBHOM KU3HU;

e Pa3BUTHE YMEHUI U CLIOCOOOB 1€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHMYECKOTO HSKCIEPUMEHTA, COOJIIOJICHUEM MpaBuUIl
0e30MacHOro 0OpallleH!sI C BELECTBAMHU.

Hapsiny ¢ atum, coaeprkareiibHas XapakTepUCTUKA LeJed U 3aa4 U3y4eHUs
IpeaMeTa B IPOTpaMMe [0 XUMUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHM C
HOBBIMHU MPUOPUTETAMHU B CHUCTEME CpeaHero oodmiero oopaszoBanusa. CeroaHs B
NPENno/IaBaHuy XUMHUHU B OOJIbILIEH CTENEHU OTAAETCS NPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COJepKaHUsd OOy4YeHUs, OPUEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKa 0011e00pa3oBarelbHON OpraHu3alyy, BIAJICIOIIEr0 HE HA0OpOM
3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU M YMEHUSIMU
aKTUBHOTO MOJIy4Y€HHUsI 3HAHUW U IPUMEHEHUS UX B peaIbHOM MKU3HU JJIs PEILICHHUS
MPaKTUYECKUX 3a/1a4.

B cB431 ¢ 3TUM IpU U3y4eHUH TpeIMeTa « XUMHUSD IOMUHUPYIOIIee 3HaYEeHUE
NpUOOPETAIOT TaKUE LIETH U 3a7auH, Kak:

ananraius 00y4Jarommxcsl K yCJIOBUSIM JUHAMUYHO Pa3BUBAIOILETOCS MUPA,
dbopMuUpOBaHME  UHTEIUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY PUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX dKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U UX
NPUMEHEHHUEM;

dbopMupoBaHUE Yy OOydJarONMXCS KIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIINI), MMEIONIMX YHUBEPCAIbHOE 3HAUYCHHME JJI1 Pa3JIMYHBIX BHUIOB
NeSITEIbHOCTH: PEIIeHUs MpooJieM, MOKUCKa, aHaiu3a U 00paboTKku nHGOpMaIUH,
HEOOXO0AMMBIX /1151 IPUOOPETEHUS OTIBITA IEATEIbHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B IO3HAHMHM XMMHM, a TAKKE U1 OLUEHKH C IMO3ULIMHA JKOJOTHYECKOH
0€301acHOCTHU XapaKTepa BIUSHUS BEILECTB M XMMUYECKUX ITPOIIECCOB HA OPTaHIBM
YeJI0BEKA U MPUPOJIHYIO CPENLY;



pa3BUTHE TMO3HABATEIHHBIX MHTEPECOB, MHTCIUICKTYAILHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOIIUXCS: CITIOCOOHOCTH CAMOCTOSATENIHFHO MPHOOPETaTh HOBBIC
3HAHMSI TI0 XUMHUH B COOTBETCTBHH C )KU3HEHHBIMH TOTPEOHOCTSAMU, UCTIOIH30BATh
COBpeMeHHbIC HH(POPMAITMOHHBIC TEXHOJIOTHH JJIS IOMCKA U aHAIM3a YYeOHOU U
HAYYHO-TIOMYJIIPHON MH(DOPMAITUU XUMUYECKOTO COJICPKAHMS;

dbopMUPOBaHUE U PA3BUTHE Y 00YUYAOIINXCSI ACCOIUATUBHOTO 1 JIOTUIECKOTO
MBIIIICHUS, HAOJII01aTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NMPHU TUIAHUPOBAHUU WU TPOBEACHUH XUMUYIECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHHE Yy oOOydJaronmxcs YyOexXAEHHOCTH B TyMaHHUCTHYCCKON
HAMpPaBJIEHHOCTH XUMUH, €€ BaKHOW POJM B PEHICHUU TJ0OATBHBIX MPOOJeM
pPaIrMoOHAILHOTO MTPUPOIOTIONB30BAHUS, TOTIOJIHEHUS YHEPTETHUECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJTHOIO PABHOBECHs, OCO3HAHMS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TPHUPOJE U CBOEMY 3JO0POBBIO, a TaKKE MPUOOPETEHUS OIbITA
WCIIOJIH30BaHMsI TOJTYYCHHBIX 3HAHWUW I TPUHSATHS TPAMOTHBIX PCIICHUHA B
CUTYaITUSIX, CBA3aHHBIX C XUMHUYCCKUMU SBJICHUSMH.

B yueOHOM mutaHe cpemgHero ooOmiero obOpa3oBaHUs MPEAMET « XUMHSD
©a30BOTr0 YpOBHS BXOJIUT B COCTaB NpeIMETHOM 00sacTH « ECTECTBEHHO-HAy4YHBIC
IIPEIMETHD.

OO611ee YMCI0 9YacoB, OTBEAEHHBIX JIJIS H3YUCHUS XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero oo1iero oopaszoBanus, cocrapisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac
B Henenmo), B 11 kimacce — 34 gaca (1 yac B Hezenmo).



COAEP>KAHUE OBbYYEHMUA
10 KUJIACC
OPT'AHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHUYECKOM XUMMH

[Ipeamer opraHnyecKod XMMHUHU: €€ BO3ZHUKHOBEHHE, pa3BUTHE U 3HAYEHUE B
MOJYYEHUU HOBBIX BEIIECTB W MaTepHAIOB. Te€opHsl CTPOEHUS OPraHUYECKUX
coenuHenuii A. M. bytnepoBa, e€ ocHOBHBIE M0JI0KeHUs. CTPYKTypHBbIE POPMYIIbI
OpPraHMYEeCKHUX BewmecTB. ['oMonorusi, uzomMepusi. XuMUYecKas CBA3b B
OPraHUYECKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenue o kmaccudukanmu opraHudeckux Bemiects. HoMmenkmarypa
OpPTaHUYECKUX COEAUMHEHUN (CUCTeMaThudeckas) W TpUBUAIbHBIE HA3BaHMS
BOXHEHUIIIMX MPEICTABUTENECHU KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCNEpUMEHTAIIbHBIE METOJbl W3Y4YEHHs BEUIECTB M HX MPEBpAILECHUM:
O3HaKOMJICHHE C 00pa3IiaMy OpTaHUIECKUX BEIIECTB U MaTepralaMy Ha X OCHOBE,
MOJICIMPOBAHUE MOJICKYJ OPraHMYECKUX BEIIECTB, HAOJIIOJIEHUE U OIHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB MO NPEBPALICHUI0 OPTaHUYECKHUX BEIIECTB MpHU
HarpeBaHuu (TUIaBJicHUE, OOYTIMBAaHUE W TOPCHHE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMU pAn. MeraH u d3TaH —
NPOCTEHUIINE TPEICTABUTENN AaJKAaHOB: (U3MYECKHE W XUMHUUYECKHE CBOMCTBA
(peakuuu 3aMelieHuss U TOPEHHMs), HAXOXKAEHUE B MPUPOJIC, MOJy4YCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PSiJl. DTUIEH U TPOTUIICH —
NPOCTEHIIME TPEICTABUTEIN aJIKEHOB: (U3MUECKUE W XHMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TATOTCHUPOBAHUS, THUApPATAlMM, OKUCIECHUS U
MOJIMMEPU3ALINHN ), TTOTYYECHUE U TPUMEHEHUE.

Ankaguensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOWCTBA (peakiusi noaumepusamuu). [lodydeHue CUHTETHYECKOro
Kay4yKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTUUECKUN psia. ALIETHUIIEH
— MPOCTEUIMNA TPEACTaBUTENb AJIKMHOB: COCTaB, CTpocHHE, (U3UYECKUE WU
XUMUYECKUE CBOMCTBA (PeaKlMu TUAPUPOBAHMUS, TAIIOTEHUPOBAHUS, THAPATALIUH,
TOpEHUs), MOJTYyYECHUE U TPUMEHEHHE.

Apenbl. beH3oi: cocrtaB, cTpoeHHe, PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBAHUSA U HUTPOBAHUS ), IOJydYE€HUE U pUMeHeHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XumuuecKkue ceolucmea  (peaxyuu
2aNI02EHUP OBAHUS U HUMPOBAHUSL), NOTyUeHue U npumereHue. TOKCUUHOCTh apEeHOB.



['eHeTnueckas CBsI3b MEXAY YIVIEBOAOPOAAMU, IPUHAMISKAUMMHA K Pa3JIUYHbIM
KJlaccam.

[IpupoaHbIE MCTOYHUKHA YIJIEBOAOPOAOB. lIpupoaHBI ra3 W NOMyTHBIE
HedTsanble Ta3pl. Hed1p 1 €€ mpoucxoxaenue. CriocoObl nepepaboTku HedTu:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KaTATUTHUYECKUM), nupoiu3. IIpomykTel
nepepadoTKu HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbIH
yroJib U MPOAYKTHI €ro nepepadoTKH.

DKCIEPUMEHTATIbHBIE METOJbl M3YUEHHUS BEIIECTB M UX MPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3laMy IJIACTMACC, KayuyKOB M PE3UHBI, KoJuteKuu « HedToy»
U «YT0Jb», MOJETUPOBAHUE MOJIEKYJ YIIIEBOJOPOJIOB U TAIOT€HONPOU3BOIHBIX,
POBEACHUE IPAKTUYECKON paOOTHI: MOTyYEHHUE ITUIIEHA U U3YyYEHUE €r0 CBOMCTB.

Pacuérnbie 3agaumn.

Bbluucienuss 1mo ypaBHEHHIO XMMHMUYECKOW peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH 1O M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJIHBIX BEILIECTB WM MPOJYKTOB PEAKIIMH).

Kucaopoaconep:xkamme oprannyeckue CoeAMHEHUA

[IpenenpHble ONHOATOMHBIE CHHUPTHL. METaHOJN MW 3TaHOJ CTPOCHHE,
busznueckue M XUMUYECKHE CBOWCTBA (peakuuu C AakTUBHBIMH MeETaJUlaMH,
raJlor€HOBOJIOPOAaMH, TOPEHHE), NpUMEHeHue. BoaopoaHbie CBA3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [IeiicTBUE METaHOIA U ITAHOJIA HA OPTaHU3M YeJIOBEKA.

MHOTrOaroMHbl€ COHUPTHL. OJTWJICHIJIUKOJIb W  TIIMUEPUH: CTPOCHHE,
busznueckue M XUMHYECKHME CBOMCTBA (B3aMMOJECHCTBHE CO ILIEIOYHBIMU
METaJUlaMHi, KaueCTBEHHAs pPEakisi Ha MHOTrOaroMHbIe CIUPTHI). JlelicTBue Ha

opranusM uesoBeka. [I[pumeHenre riaiepruHa U 3TUIICHTJIMKOJIS.

®deHo: CTpOEHUE MOJCKYJbl, (PU3NUEeCKHe W XUMUYECKHE CBOMCTBA.
TokcuunocTh (enoma. [lpumenenne penona.

Anmpnerunpl U kemonul. Dopmanbaeruj, aueTAIbACTUI: CTPOCHUE,
bu3nYecKre U XUMHYECKUE CBOWCTBA (PEAKIMM OKHUCJICHHUS M BOCCTAHOBJICHMUS,
KauyeCTBEHHBIC PEAKITNH), TIOJyYCHUE U IPUMCHECHHE.

OIHOOCHOBHBIE MPE/IETbHBIE KAPOOHOBBIE KUCTIOTHI. MypaBbUHAS U YKCYCHAS
KHUCJIOTHI: CTPOEHUE, PU3NYECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIITHE IS
KJIacca KUCJIOT, PEaKIns dTepru(uKaIig ), mojydeHrue u npumeHeHue. CteapuHoBas
U OJICMHOBAsI KUCJIOTHI KaK MPEICTAaBUTENN BBICIIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

Cnoxxable 3¢GUpBl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maposms
cI0XHBIX 2¢upoB. XKupsl. ['uapomms xupos. [I[pumenenne xupoB. buogornaeckas
pOJIb KUPOB.

YrneBoawl: cocTaB, Kiaccu(UKaMsA ~ yIrIEBOJOB (MOHO-, [OU- |
noJmcaxapuabl ). ['moko3a — mpoCTeHIiA MOHOCaXapuI: 0COOEHHOCTH CTPOCHHS



MOJIEKYJIbI, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (B3aUMOACHCTBUE C THPOKCUIIOM
meau(ll), okucnenne ammuadHbpIM pacTBOpOM okcua cepeopa(l), BocctaHoBIeHME,
OpOrKeHHE TIIFOKO3bl), HAXO0XKICHUE B IIPUPO/I€, IPUMEHEHNUE, OMO0JIOTHYECKast POJib.
dortocunTe3. OpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nojuMmepbl. CTpoeHre KpaxMmaia 1
HEIUTIONIO3bl.  PU3MYECKHEe W XMUMHYECKME CBOMCTBA Kpaxmana (THAPOJIH3,
Ka4eCTBEHHAs PEAKIUS C HOJOM).

OKCHEepUMEHTAIIbHBIE METOJIbl W3Y4YEHHs BEUIECTB M HUX MPEBpAIlCHUM:
npoBe/leHNe, HaOMIOJIEHNEe U ONHCAaHHWE EMOHCTPAIMOHHBIX OMBITOB: TOpPEHHE
CIUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKUCIIEHUE ATAHOJA
okcuaom Mmenu(ll)), MHOTOaTOMHBIX CHHPTOB (B3aUMOJECUCTBUE TJMIIEPUHA C
rugpokcugom menu(ll)), anpnerunos (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom Mmeau(ll), B3aumozeciicTBHEe Kpaxmaaa ¢ HOJIOM),
POBEACHHUE MTPAKTUUECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaun.

Bbluncienuss 1o ypaBHEHHIO XMMHMUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WM MPOAYKTA PEAKIMU 10 HU3BECTHBIM MACCE,
00bEMY, KOJIMUECTBY OJHOTO U3 MCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIUH).

A3oTcoepKalie OpraHnYeCKUe COCTUHEHUS.

AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OpTaHUYECKHE COequHEHUS. DU3nuecKue u
XHUMHYECKHE CBOMCTBA aMMHOKHUCJIOT (Ha mpumepe rimuuHa). buonorudeckoe
3HaY€HUE aMUHOKHUCIOT. [lenTubl.

benku kak mnpupoAHbIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuunas,
BTOPUYHAsl M TpPETUYHas CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OENKOB:
TUAPOJIN3, IeHATypalysl, KaYeCTBEHHbIE PEaKIMU Ha OEJKu.

OKCIepUMEHTAJIbHBIE METOJbl M3YyUEHHs BEIIECTB M WX MpEBpaIlCHUi:
HaOJII0/IEHUE U OTNMCAHUE IEMOHCTPAMOHHBIX OMIBITOB: JIeHaTypalus OeIKoB Ipu
HarpeBaHuM, [IBETHBIC PEAKIIUU OEIKOB.

BbicokoMoJieKyIsIpHbIE COeINHEHH S

OCHOBHbBIEC TIOHITHUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COSAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEPHU3alluH, CPEAHSS MOJICKY ST pHas
macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJEKYISAPHBIX COCIUHEHUA —
MOJIMMEPU3alUs ¥ MOJUKOHACHCAIHS.

OKCIepUMEHTAJIbHBIE METOJbl M3YUEHHs BEIIECTB M UX MNPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexrnpenMeTHbIE CBA3H.

Peanmsanust MeXIpeIMETHBIX CBSI3EM IPU U3YYEHUN OPTaHUYECKON XMMHHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HMCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO -



HAYYHBIX MOHATHM, TaK U MOHITHH, SBISAIOMIMXCS CUCTEMHBIMM I OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO61me ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (PaKT, runoTesa,
3aKOH, TEOPHs, aHAIU3, CHHTE3, KiacCU(UKaIMs, TePUOANIHOCTh, HAOIIOICHHE,
U3MEPEHNE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

@du3uka: Mmarepus, DSHEprHs, Macca, aroM, DJJEKTPOH, MOJIEKYJIa,
IHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeIO0, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PHU3NUECKUE BETMUUHBI M SUHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opraHusM, Ouocdepa, 0OMEH BELIECTB B OPraHU3ME,
dboTOoCUHTE3, OMOJOTUYECKA AKTHBHBIC BeIIeCTBAa (OCNKH, YIJIEBOJIbI, JKUPBHI,
(bepMeHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPO/IbI, IOJIE3HbIE UCKOMIAEMBbIE, TOIUIMBO,
peCcypCBhl.

TexHonorusi: mnuuieBble MPOAYKTHI, OCHOBBI PALMOHAIBHOTO IMHUTaHUS,
MOIOILME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHUE MTPEnaparThl, MaTepualibl U3
UCKYCCTBEHHbBIX U CUHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPI'TAHUYECKASA XUMMUA

Teoperuyeckue 0CHOBbI XUMMHU

XUMHUYECKUNA 3JeMEHT. AToMm. Snpo aroma, HW30TOMbL. DJIEKTPOHHASA
000J109Ka. DHEPTETUYCCKUE YPOBHH, MMOAYPOBHU. ATOMHBIC opOuTam, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeieleHus AIEKTPOHOB MO0 OPOUTAISIM B aromMax
AJIEMEHTOB TIEPBBIX YETHIPEX MEPHUOIOB. DICKTPOHHASA KOHPUTYpAIHsI aTOMOB.

Ilepnoanveckuit 3akoH U [leproguueckas cucteMa XMMU4ECKUX AJIEMEHTOB /1.
N. MengeneeBa. CBsi3b meproanuecKoro 3akoHa v Ilepuoguyeckoil cUCTEMBI
xumuueckux anemeHToB . 1. MenaeneeBa ¢ COBPEMEHHOUN TEOPUEN CTPOECHUA
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHHMS CBOMCTB XUMHUYECKUX OJIEMEHTOB U
00pa3yeMbIX MMM TPOCTHIX M CJOXKHBIX BEIIECTB MO TPYIIaM H TEPHUOaM.
3HaYeHHE NEPUOJUUECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenne BemiecTBa. XHUMHYECKas CBsI3b. BHIIBI XUMHUUYECKOW CBSBU
(KOBaJICHTHAs HEMOJIIpHAs W TOJSIpHAsi, UOHHAsA, METauInyeckas). MexaHUu3Mbl
00pa30oBaHUsl KOBAJEHTHOM XUMHYECKOM CBsS3M (OOMEHHBIM U JIOHOPHO-
akuenTopHeiil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIATEIHLHOCTS.
Crenenb okuciieHus. OHbBI: KATHOHBI U aHUOHBI.

BemecTtBa  MOJIEKYJSIDHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MIOCTOSIHCTBA COCTABA BEILECTBA. THUITbI KPUCTAIMUECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BEWIECTB OT THUIIA KPUCTAUIMYECKOMN PELIETKH.



[loHdaTHE O HUCHEPCHBIX cUCTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBIL.
MaccoBas 10714 BelwecTsa B pacTBOPE.

Knaccudukarms HEOPraHUYECKUX COCIMHEHHUM. Homenkiatypa
HEOPTaHUYECKUX BEIIECTB. [eHeTudeckas CBA3b HEOPTraHWYECKUX BELIECTB,
MIPUHAICKANMX K PA3JIMYHBIM KJIACCaAM.

Xumnueckas peakuus. Kinaccupukanuss XUMUYECKHX  pEaklMii B
HEOPTraHWYECKOW U OPraHMYEeCKOM XMMHH. 3aKOH COXPAaHEHHUs MAacChl BEIIECTB,
3aKOH COXPAaHEHHUS U MPEBPALICHUS SHEPTUH NIPU XUMHAYECKHUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMbIie
peakuuu. XuUMUYECKoe paBHOBecHe. DaKTOpbI, BIMAKOLNME HA COCTOSHUC
xumuaeckoro pasHoBecus. [Ipuauun Jle [latense.

DunekTponuTrudeckas nucconuanvs. CuiibHbie U ciadbie 25eKTpoauTsl. Cpena
BOJIHBIX paCTBOPOB BEUIECTB: KUCJasi, HEUTpaJIbHAs, IIEIOYHAs.

OKHUCIUTENLHO-BOCCTAHOBUTEIILHBIE PEAKLINN.

DKCHEPUMEHTAIIBHBIE METOJbl M3Y4YEHHs BEUIECTB M HX IPEBPAILECHUM:
nemoHcTpaus Tadmun «llepuoguueckas cucreMa XuMHUeCKuX 3neMeHToB Jl. .
MenieneeBa», M3ydeHHE MOJIENEH KPUCTAUTMYECKUX PEIIETOK, HAOMIOACHHUE U
ONMCaHUE JEMOHCTPAIMOHHBIX U JA0OPATOPHBIX OMBITOB (pa3JI0KEeHUE EPOKCHIA
BOJIOPO/Ia B IPUCYTCTBHUH KaTaIA3aTOPa, ONPENEIICHUE CPENBI PACTBOPOB BEILLECTB
C IOMOIIIbIO YHUBEPCATIbHOTO MHIMKATOPA, PEAKLIMU HOHHOTO 0OMEHa), MPOBEJICHUE
npaKkTHUIecKo paboThl « BnusiHue pa3inuyHbiX (PakTOPOB HA CKOPOCTh XUMUUECKON
peaKkumn».

Pacuérnble 3anaun.

Pacu€rel 10 ypaBHEHMSIM XUMHUYECKMX pEaKkUuii, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C KCTI0JI30BAHUEM ITOHATHS «MacCOBast 10
BEILECTBAY.

Heoprannyeckasi xumus

Hemeraiuel.  Ilonoxenne HemeraimioB B llepuommueckon  cucreme
xumudeckux snemenToB J[. M. MeHneneeBa U 0COOEHHOCTH CTPOCHHUS aTOMOB.
du3nyecKkue CBOWCTBA HEMETALIOB. AJUIOTPOIMS HEMETAUIOB (Ha IpuUMepe
KHCJIOpOJia, cepbl, pocdopa u yrieposaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TAJOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma U KpEeMHHS) M HUX  COCAMHEHMNA  (OKCHJIOB,
KHACIIOPOICOAEPIKAIIMX KUCIOT, BOJOPOJIHBIX COCTUHEHUN).

[IprMeHeHnE BaXXKHEUIIIMX HEMETAIOB U X COCAUHECHUMU.

Mertambl. [lonoxenne merauioB B llepuoandeckon cucteMe XUMMHYECKUX
anemenToB [. Y. MenneneeBa. OcoOCHHOCTH CTPOCHHS IIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mue ¢uzndeckre cBoicTBa MeTaioB. CIIaBbl METAJIIOB.
DNEKTPOXUMUYECKUHN Psii HANTPSHKEHUN METAJUIOB.



XUMHUYECKHE CBOUCTBA BAKHEUIIMX METAJUIOB (HATPUM, KaJlMi, KalbIuH,
MarHui, allOMUHUN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUIA.

O6mme crnocoObl nofyueHuss MeTauioB. [Ipumenenne meraiwioB B OBITY U
TEXHUKE.

DOKCNEPUMEHTATIbHBIE METOJbl M3YYEHHsI BEIECTB W HX MPEBpAIlCHUN:
U3y4YEHUE KOJUIeKIUU «MeTtaibl U CIUIaBbD», 0Opa3ll0B HEMETAUIOB, PEIICHUE
AKCTIEPUMEHTAIILHBIX 3a7]a4, HAOJIIOJICHWE W ONMUCAHUE JAEMOHCTPALMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOICHCTBUE THAPOKCH/IA ATTFOMUHUSL C PacTBOpaMU
KHUCJIOT U LIEJI0OYEH, KaYeCTBEHHBIE PEAKI[MU HA KAaTUOHBI METAILJIOB).

Pacuérnble 3amaun.

Pacuérpl mMacchl BelllecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOIO U3 YYACTBYIOIIMX B PEAKIMU BEIICCTB,
pacuérbl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) POAYKTOB PEAKIIUH, €CIU OJTHO
U3 BELIECTB UMEET ITPUMECH.

XuMHs ¥ KU3HDb

Posib xumMun B 00€CTICUEHHH SKOJOTUYECKOM, JHEPTeTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEIUIMHBL. [oHSATHE O HAyYHBIX METOJaX IMO3HAHUS
BEILIECTB Y XUMHUYECKUX PEAKIUU.

[lpencraBnenuss 00 OOWMX HAay4YHBIX MNPUHUOUIAX MPOMBIIUICHHOIO
MOJYYECHUS] BAXKHEHIIINX BEIIECTB.

YemoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEUIINE CTPOUTEIIbHBIC
Marepualibl, KOHCTPYKLMOHHBIE MaTepHallbl, KpPAacKd, CTEKJIO, KEpaMHKa,
Marepualibl JUIS 3JIEKTPOHUKH, HAaHOMAaTepHUallbl, OPTAaHUYECKUE U MHUHEPAIIbHBIE
ynoOpeHwus.

XvuMHSI U 3J0pPOBBE YEIOBEKA: IPAaBWJIA HCMOJb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOT0 UCIIOIb30BaHUs ITPENapaToB OBITOBON XMUMUH B
MMOBCEAHEBHOM KU3HH.

MexnpeaMeTHbIe CBA3H.

Peammzanmst  MEXNpeIMETHBIX  CBsA3€d MNpH  WM3ydYeHHMH OOmed w
HEOpraHndeckoil xuMuu B 11 Kjlacce oCyliecTBIISIETCS Y€pE3 UCIOJIb30BAHNE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TIOHSATUM, SIBJISIOIUXCS
CHUCTEMHBIMU JJI OTAEIBbHBIX MPEAMETOB ECTECTBEHHO -HAYYHOT'O [UKIIA.

OO6ume ecTecTBeHHO-HAYYHBIC MOHSATHS: HAYYHBINH (akT, THUIMOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHHTE3, Kilaccudukalus, TEPUOJIUYHOCTh, HAOIIOJICHHUE,
AKCTIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBJICHHE.

duznka: MaTepusi, JHEPTHUsA, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIL, PAANOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKAN YPOBEHB, BELIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3UUECKUE BEIMYUHBI U SAUHUIIBI HX
U3MEPEHUS, CKOPOCTb.



buonorus: kierka, opraHW3M, OJKOcHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHThI, BATAMHUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadmus: MuHEepasbl, TOPHBIE IOPOJIBI, TOJE3HBIE UCKOIAEMbIE, TOTUIMBO,
pecypchl.

TexHomorusi: XuMuU4eckass MPOMBIIIICHHOCTb, METAJUTYPTHS, TPOU3BOJICTBO
CTPOUTEIHHBIX MaTepPUAIOB, CEIbCKOXO3SHCTBEHHOE IMPOU3BOJICTBO, IHIICBAsI
MPOMBINIICHHOCTh,  (hapMalleBTUYECKas  MPOMBIIDICHHOCTh, IPOU3BOJICTBO
KOCMETUYECKHX IMpenaparoB, MNPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHUAJIOB,
AIIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TIPOI'PAMMEI 110 XMMNN
HA BA30BOM YPOBHE CPEJHET'O OBIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBnMBaeT TpeOOBaHUS K PpE3yJbTaTaM OCBOCHUS
oOydJaronmMucss TPOTpaMM CpeIHero o0Oimero oOpa3oBaHUS (JIMYHOCTHBIM,
METANpeAMETHBIM M TIpeaMeTHbIM). HayyHo-MeTonnueckoil OCHOBOW Ui
pa3pabOTKU IIAHUPYEMBIX PE3YyJIbTaTOB OCBOECHHSI MPOTPAMM CPEIHEr0 OOIIEro
00pa30BaHuUs SABJISIETCS CUCTEMHO-AEATEIIbHOCTHBIN MOIXO/I.

B cooTBercTBUM C CHUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS NpPEAMETA «XUMUS» HAa YPOBHE CPEIHETO
o0111er0 00pa3oBaHus BBIACICHBI CIAEAYIONINE COCTABIISIIOIIHE:

OCO3HaHWE OOYYaIOIMMHUCS POCCUNCKOW Tpa)xAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIIPE/IEICHHUIO;

HAJIMYUE MOTHUBALIMK K O0OYUYEHHUIO;

LEJICHANPABJIEHHOE Pa3BUTUE BHYTPEHHUX YOEXK/ICHUN JTMUYHOCTH Ha OCHOBE
KJIFOYEBBIX IEHHOCTEN U UCTOPUUYECKUX Tpaauluii 0a30BOI HAYKU XUMHU;

TOTOBHOCTh U CHOCOOHOCTh OOy4YaroUMXCs PYKOBOJACTBOBATbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, NMPHUCYIIMMHU LIEIOCTHOU
CUCTEME XMMUYECKOTO 00pa3oBaHus;

HAJIMYUE MPaBOCO3HAHUS 3KOJOTHUECKOH KYIbTYphl U CIIOCOOHOCTU CTaBUTh
LENA U CTPOUTH KU3HEHHBIC IUIAHBI.

JInyHOCTHBIE pE3YNBTATBI OCBOEHUS NpeameTa «XUMHs) IJOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM U BOCHHUTATEIILHOW JESITEIbHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHO CTAMHU
U WaeajlaMd POCCHMCKOro TpaXJIaHCKOTO OOIIecTBa, MPUHSATHIMUA B OOIIECTBE
HOpMaMM W  [paBWjIaMH  [OBEJAEHUS, CIOCOOCTBYIOUIMMH  IpoLEeccaM
CaMOIIO3HAaHWSA, CAaMOPA3BUTHSI W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yYaroIIUXCA.

JIn4HOCTHBIE pe3ynbTaTbl OCBOEHUSA NpeaMeTa «XUMHS»  OTPAXKAKOT
c(hOpMUPOBAHHOCTh OTBITA TO3HABATEILHOM W TMPAKTHUYECKOW AESITeTHbHOCTH
00ydJaronmxcs 1Mo pealr3aliy IPUHATHIX B OOIIECTBE LICHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpak1aHCKOT0 BOCIIUTAHUSA:

OCO3HaHMS 00YUaIOIMMUCS CBOUX KOHCTUTYIIMOHHBIX MTPaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTOPSIKY;

MPEACTABIEHUS O COLMATBHBIX HOpMax W MPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU JEATEILHOCTH IPU CO3/IaHUH YUEOHBIX
POEKTOB, PEILICHNHU YUEOHBIX U MO3HABATENIbHBIX 33]1a4, BHITIOJTHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMUMAaTh M MNPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHKY H
apryMEeHTBI APYTUX NPH aHAIM3€ Pa3IMYHbIX BUAOB yUeOHOU AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMSA

LICHHOCTHOTO OTHOILIECHUS K HMCTOPUYECKOMY M HAydYHOMY HAaCJEIHIO
OTECUCCTBCHHOM XUMMUHU,

yBOKEHHSI K TPOLIECCY TBOpPYECTBA B 0OO0JACTH TEOPUUM M MPAKTHUYECKOTO
IPUMEHEHHUS XUMHUH, OCO3HAHUS TOTO, YTO JIOCTHKEHHUS HAyKH €CTh pe3yJbTar
JUIMTENbHBIX ~ HAaOMIONEHUN, KpPOMOTIMBBIX OKCIEPHUMEHTAIbHBIX IOHCKOB,
NOCTOSIHHOTO TPy/a YYE€HBIX U IPAKTUKOB;

MHTEPECA U 03HABATEIbHBIX MOTUBOB B ITOJIY4YEHHUH U MOCJIECAYIOIEM aHAIIN3E
uH(GOPMAIMK O MIEPEAOBBIX JOCTUKEHHUSIX COBPEMEHHON OTEYECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOT' 0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUs, 3TUYECKOTO NTOBECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHbIE C XUMUYECKUMHU SIBJICHUSMU,
Y NIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAJILHO -HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M MOCTYNKH CBOMX TOBAapULIEH C
NO3UILIMIA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE TMOCIJIEACTBUN 3TUX
MOCTYIIKOB;

4) popMHupOBaAHUA KYJIBTYPbI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 3J0pOBOrO U 0O€30MacHOro oOpasza JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOMoeHns MpaBuil 0e30MacHOTro OOpalleHUsl ¢ BEIIECTBaMU B OBITY,
IIOBCETHEBHOMW JKU3HU U B TPYJIOBOU JIESITENbHOCTH;

NOHUMAHUS LEHHOCTU TMpaBWil HWHAMBUAYATHHOTO U  KOJUIGKTUBHOIO
0€30MMacHOT0 MOBEACHUS B CUTYAILUSIX, YTPOKAIOMIUX 3JOPOBBIO U KU3HU JIFOEH;

OCO3HaHMS MOCJEACTBUNA U HENPUATUS BPEAHBIX NMPUBBIUEK (YHOTpEOICHUs
aJTIKOT0JIs1, HAPKOTUKOB, KypEHHs);

5) TpyA10BOTr0 BOCIUTAHUSA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIIeI0BATEIbCKON
NEeSTEIbHOCTH, OOIIECTBEHHO TMOJIE3HOMW, TBOPYECKOM W JPYrHuX BHIAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTUE B PCEIICHUM IPAKTUYECKUX 3a1ad
COLIMAIbHOM HAMPAaBJICHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);



MHTEpECa K NPAKTUUECKOMY U3YyUEHUIO NPOQeCcCril pa3InuyHOIro poaa, B TOM
YUCJIE HA OCHOBE NNPUMEHEHUS MIPEAMETHBIX 3HAHUI 110 XUMUU;

YB@)KEHUS K TPYAY, JIOASM TpyJa U pe3yJbTaTaM TPYJIOBOU €ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIWBUIYATbHOW TpPaeKTOPHUU
oOpazoBanus, Oynymell mpodeccud W pear3aliid COOCTBEHHBIX JKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUHU, UHTEPECOB U
noTpeOHOCTEH 001IIeCTBA;

6) K0J10rH4eCKOro BOCIIUTAHHUSL:

HKOJIOTUYECKH IIEJIECOOOPA3HOr0 OTHOIIEHUSI K MPUPOAE, KaK HCTOYHUKY
CYILLIECTBOBAHUS KU3HU Ha 3EMIJIC;

NOHUMAaHUS TJIO0AIBHOTO XapakTepa HKOJOTHYECKHX MPOOJeM, BIMSHUA
HKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLMATIbHOM CPEAbI;

OCO3HaHMsS HEOOXOJMMOCTH UCIOJb30BaHUSI JOCTWKEHUM XUMHUH IS
pelIeHus1 BONPOCOB PAMOHATIBLHOTO MPUPOJOTOIb30BaHNUS;

aKTUBHOTO HENpUATHS JCUCTBUI, NPUHOCAIIMX BpEl OKpYXKaroulen
OPUPOJHON Cpele, YMEHUsI NPOTHO3UMPOBATh HEOJArOMPUSTHBIE SKOJOTUYECKUE
NOCJIECTBUS MPEANPUHUMAEMBIX JEHCTBUN U MPEAOTBpAILATh UX;

HAJIMYUSI PA3BUTOTO SKOJIOTUUECKOTO MBILUIEHUS, SKOJIOTHYECKOM KyJIbTYpHl,
OTbITa JESTEIbHOCTH HKOJIOTUYECKOU HaMpaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBAThCS UMU B MO3HABATEIbHON, KOMMYHMKAaTUBHOM M COIMAIbHON
NPaKTHUKE, CIMOCOOHOCTM M YMEHHUSl AaKTHMBHO MPOTHUBOCTOSITH UACOJOTUU
xemooOouu;

7) 1EeHHOCTH HAYYHOT' 0 O3HAHMUS:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOW MPaKTHKU;

NOHUMAaHUS CHeIMPUKKA XUMUM Kak HayKd, OCO3HaHUs €€ poJu B
GbopMUPOBAHUM PALMOHAILHOTO HAYYHOTO MBILIUICHUS, CO3/JaHUU LEIOCTHOIO
npencTaBieHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOIBI U YENOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpoOJieM COXpaHEHUs
NPUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCTH B OCOOOW 3HAUMMOCTH XUMHHM [UJII  COBPEMEHHOM
UBUJIM3AIUH: B €€ TYMaHUCTUYECKON HAPABICHHOCTH U BaYKHOH POJIU B CO31aHUU
HOBOM ©0a3bl MaTrepuabHOM KyJIbTYpbl, pELICHUH TJI00aTbHBIX MpoOieM
YCTOWYMBOT'O PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, JHEPTETUUECKOM, MUIIIEBON U
HKOJIOTUYECKONW 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 0OECTIEUYEHUU YCJIOBHI
YCHEUIHOT0 TPY/Ia U KOOI MYE€CKH KOM(POPTHOM KU3HU KXKI0T0 YJIeHa 00IeCTBa;

€CTECTBEHHO-HAyYHONM TPAMOTHOCTU: ITIOHUMAHHUS CYHIIHOCTH METOJIOB
MO3HAHUSA, UCTIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CTIOCOOHOCTH UCTOJIH30BATh
NOJTydaeMble 3HAHUS ISl aHAJIM3a U 00BbsICHEHUS SBJICHUI OKPY’KaIOIIEro MUpa u



NPOUCXOASIIIMX B HEM U3MEHEHUH, YMEHUS JeflaTh 000CHOBAaHHbBIE 3aKIIOUCHHUS HA
OCHOBE HayYHBIX (DPAKTOB 1 UMEIOIIMXCSI JAHHBIX C IO MOTy4EHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENbHO HCIOJB30BaTh XUMUYECKUE 3HAHUS I
pelieHus npooieM B peabHbIX )KU3HEHHBIX CUTYAlIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENLCKON eI TEbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTM K  HENpPEepbIBHOMY OOpa30BaHHUIO U
caM0O0Opa30BaHMI0, K AaKTHMBHOMY IIOJYYCHUIO HOBBIX 3HAaHUW MO XHMUU B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM Tpy/Ja B Pa3iMUHbIX chepax mpodeccruoHaIbHON

NEATEIIbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATbI

MeranpenMeTHble pe3yiabTaTbl OCBOEHUS YUEOHOTO MpeaMeTa « XUMHUs» Ha
YPOBHE CpeIHEero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe i1 (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOyYaIOUIUXCS
MEXIUCUUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAyYHbIE TOHITHS, OTPAXKAOIINE
HEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U crneuuduKy METO0B MO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTHs, SIBJICHHUE,
npolLecc, CUCTEMA, HAYYHbIN (DaKT, MPHUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOJIIO/IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHHUBEpCAJIbHbIE YueOHbIE ACHCTBUS (ITO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJiaTUBHbIE), obecrnieurBaroIIye dbopmupoBaHue (YHKIMOHATbHON
IPaMOTHOCTH U COLIMATIbHON KOMIIETEHIIUU 00yYaroIUXCs;
CIIOCOOHOCTh 00yyaroumxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCAJIbHbIC y4cOHbBIC
JICUCTBYUA B NIO3HABATEILHOM U COLIMAIIBHOU ITPAKTHUKE.

MerarnpenMeTHble  pe3yJibTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATCIIbHHIMM, KOMMYHUKATUBHBIMM UM  PETYJISITUBHBIMU
JIEMCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU y4eOHbIMH N03HaBaTeJbHLIMU
AEeUCTBUSIMHU:

1) 6a30Bble JJOrMYecKHe AeiiCTBUS:

CaMOCTOSITEIbHO  (opMynupoOBaTH W aKTyaIM3UpPOBaATh  MPOOJIEMY,
BCECTOPOHHE €€ paccMarpuBarh;

ONPENENATh LENM JAEATEIIbHOCTH, 3a/aBas IMapamMeTpbl U KPUTEPUU HUX
JOCTHXKEHUSA, COOTHOCUTh PE3YJbTATHI AEATEIILHOCTH C TTOCTABICHHBIMU LIEJSIMU;

HCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUM NPUEMBI JJOTUYECKOTO MBILUIEHUS —
BBIJCISTh XAPAKTEPHBIE MPU3HAKUA MOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS 11 00BSICHEHUS OTACIbHBIX (DAaKTOB U
SIBIICHUM;

BbIOMpATh OCHOBaHMA M KPUTEPUHM I KiIacCU(UKAlMU BEIIECTB MU
XUMHAYECKHUX PEAKIUM;

YCTaHABIMBaTh IMPUYUHHO-CJIECICTBEHHBIE CBS3M MEXKAY HW3Y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXACHHUS (MHOYKTHBHBIEC, JEIYKTUBHBIE, IO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUYHUS B PACCMATPUBAEMBIX
SIBIICHUAX, (POPMYJIMPOBATHh BBIBOBI U 3aKIIIOYCHHUS,

IPUMEHSATH B MPOLECCE NO3HAHUSA, UCTIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJEIH, IPEO0OPa30BBIBATH MOIEIIbHBIE MPEACTABICHUS — XUMUYECKHUI
3HaK (CMMBOJI) JJIEMEHTA, XUMHUYECKas POpMyIia, ypaBHEHHE XUMHUECKOH peakluu
— IPU pEIICHUH y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a]ad, IPUMEHSTH
Ha3BaHHbIC MO/JIEJbHBIC MPEACTABICHUS I BbISABJICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUUECKUX PEAKLUH.

2) 0a3oBbIe HCCIeI0BATEIbCKHE J1eMCTBUS:

BJIAJIETh OCHOBAaMHU METOJOB HAyYHOTO MO3HAHUS BEUIECTB U XUMHUYEC KUX
peaxKunii;

bopMyIMpOBaTh LIETH U 337a4U UCCIIETOBaHMsI, HCTI0JIb30BaTh OCTABJICHHbIC
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BOMPOCHl B KAa4eCTBE MHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (POPMHUPOBAHUS TUIIOTE3bI [0 MPOBEPKE MPABUIBLHOCTU
BBICKAa3bIBAEMbBIX CYXKJICHUH;

BJIAJIETh HAaBBIKAMH CAMOCTOSITEIbHOIO IUJIAHUPOBAHUA W  TPOBEACHUSA
YUEHUYECKHUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIIO/IaTh 32 XOJI0M
npoIecca, CaMOCTOSITEIbHO IMPOTHO3UPOBATh €ro pe3yibTar, (popMynupoBarb
000011IeHHS U BBIBOABI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJILTATOB UCCIIEIOBAHMS,
COCTaBJIATh 00OCHOBAHHBIN OTYET O MPOIeTIaHHON paboTe;

npuoOperaTh OMNBIT YYEHHMYECKOM HCCIEN0BAaTEIbCKOM W MPOEKTHOU
NEeSITEIbHOCTH, TPOSIBISITH CIMIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOUCKY METO/IOB PEIICHUS TPAKTUUECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbI X METO/IOB
MO3HAHUS.

3) pabora ¢ ungopmaumeii:

OpPUEHTUPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHMOpManuu (HAy4dHO-
NOMyJsIpHasl JUTeparypa XUMHUYECKOTO COJIEpkaHMsI, CIpPaBOYHBIC IMOCOOU,
pecypcol MHTepHeTa), aHanu3upoBaTh UHOOPMAIIMIO PA3IUYHBIX BUIOB U (opM
IPEICTABIICHUS, KPHUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTD U
HENPOTUBOPEUYNBOCTS;



dbopmynupoBarh 3apOChl U MPUMEHATh PA3JIHMYHbIE METObI IIPU TIOUCKE U
otOope wuHpOpMAMK, HEOOXOAMMOW JJIsI BBITIOJHEHUS YYEOHBIX 3a7ad
OIPEEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HKCIMOJb30BaHUS WH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI U pa3jIMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHUMAIbHYHO  (OpMy  MpeacTaBICHUSA
uH(popMaIun (CXeMbl, TpaduKy, AUArpaMMBbl, TaOIULBI, PUCYHKH U IPYTHUE);

UCII0JIb30BaTh HAYYHbI! A3bIK B KAYECTBE CPEICTBA IPU PAOOTE C XUMHUYECKON
UH(pOpMaIUEH: MPUMEHATh MEXKIIpeIMETHbIe ((pU3nueckue U MareMaTHU4ecKue)
3HAaKH U CUMBOJIBI, (hOpMYyIIbl, a00peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M NpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CPEACTBA
HarJsiJHOCTH.

OBiajeHue YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€ iCTBUAMM:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOl TEMbI B XOJ€ UaNora u/uiu
JUCKYCCUM, BBICKa3blBaTb HJeH, (OPMYIUPOBaTb CBOU  MPEIAJIOKEHUSA
OTHOCHUTEJIbHO BBINIOJIHEHUS MTPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTALUMEH pe3ylbTaTOB MO3HABATEILHON JEATEILHOCTH,
MOJIy4YE€HHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHUKAMU ITPU BBITIOJIHEHUH
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThI MO HUCCIEAO0BAHUIO CBOMCTB
U3Y4aeMbIX BEILIECTB, pealn3ali y4eOHOro NpoeKkTa U (GopMyIHMpOBaTh BHIBO/IBI
[0 pe3yJibTaraMm NPOBEAEHHBIX MCCJECNOBAHUN MYTEM COTJIACOBAHUS MO3ULIMU B
X0J1e 00CYXJIeHUs 1 0OMEHa MHEHUSIMU.

OBiajieHue YHUBEPCAJIbLHBIMH PeryJIsITUBHBIMY 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBAaTh U OCYHIECTBIISATH CBOKO IO3HABATENbHYIO
NESTEIbHOCTh, Ompeaensis e€ UelMd M 33Jaud, KOHTPOJIUPOBaThb M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpEAJiaraéMblii aNrOpuT™M JAEUCTBUM MpHU
BBITIOJTHEHUM YYEOHBIX M HCCJENOBATENIbCKUX 3ajad, BBIOMparh HamboJee
3¢ deKTUBHBIN CMOCO0 MX pEHIeHUusT ¢ y4€TOM TMOJY4YEHHs] HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYILECTBISITH CAMOKOHTPOJIb CBOEH JIEATETbHOCTH Ha OCHOBE CaMOaHAIIN3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KUJIACC

[IpenmeTHbIE peE3yJbTaThl OCBOEHUA Kypca «OpraHuydeckas XuMHsD)
OTPaXKaAKOT:

chopMuUpPOBAHHOCTh TPEACTABICHUH O XHMHYECKOW COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW Kap TUHBI MUPA, POJIM XMMHUHU B TIO3HAHUU SIBJICHUM TTPUPO/IbI,



B (OPMUPOBAHMU MBILUICHUS M KyJbTypbl JIUYHOCTH, €€ (PYHKIMOHAIBLHOM
IrPaMOTHOCTH, HEOOXOAUMOM JISl peUIeHUs] MPAKTUUECKUX 33/1a4 M HKOJIOTHYECKU
000CHOBAHHOTO OTHOIIECHUSI K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpele;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX 3HAHHW, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIME TOHATHS (XUMHUYECKMM DJIEMEHT, AaTOM, JJIEKTPOHHAas
000JI04Ka aT0Ma, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULATEIbHOCTh, XUMHYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaUIEHHAs), MOJIb, MOJIIPHAI
Macca, MOJISIpHBIA 00bEM, YTIIEpOTHBIN CKENET, (PYHKIIMOHAIBLHAS TPYIIIA, PauKall,
U30MEPUsL, U30MEPBL, TOMOJIOTHYECKUH Psil, TOMOJIOTH, YTJIEBOIOPOIBL, KUCIOPOI U
a30TCOJEpIKAILME COCAUHEHUs, MOHOMEp, IIOJIUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COEAMHEHHSA); TEOPUM M 3aKOHBI (TEOpUs CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHW; MHPOBO33PEHUECKUE 3HAHU,
JeKale B OCHOBE NMOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XMUMHUYECKHUX
SABJCHUHN, (PAKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX, COCTaBE, MOJYYEHUH U
0€30MaCHOM HCIOJb30BAaHUM BAXHEUIIMX OPTraHUYECKUX BEHIECTB B OBITY H
IIPAKTUYECKOM AEATENbHOCTH YEIOBEKA;

c(hopMHUPOBAHHOCTh YMEHUW BBISIBIISITh XapakTEpPHbIE MPU3HAKU TOHSTHI,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME MOHATUS TPU
ONMCAHWU COCTaBa, CTPOCHHUS U IPEBPALICHUI OPTaHUYECKUX COCAUHEHUM;

c(hopMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJMKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMyn OpraHMYeCKMX BEIIECTB W YpaBHEHUW XWMHUYECKHX pEaKLuH,
W3TOTABJIMBATh MOJIETM MOJIEKYJ OPraHUYECKHX BEHIECTB IS MJUTFOCTPALMU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOECHMUS;

c(hopMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAJICKHOCTh H3YUEHHBIX
OPraHMYECKUX BEUIECTB II0 HMX COCTaBy M CTPOCHUIO K ONpPEAEIEHHOMY
KJIaccy/Tpymnie COEIUHEHU (YriaeBOJOPOJIbl, KHCIOPOJ U a30TCOIEep Kalme
COCIMHEHUS, BBICOKOMOJICKYJISIPHbIE COEAMHEHUs), aBaTh MM Ha3BaHUS IO
cuctemarnueckoit Homenkinarype (IUPAC), a Takxe NpPUBOIUTH TPUBUAIbHbIC
Ha3BaHUsI OTACNIbHBIX OPTaHUYECKUX BEUIECTB (STHIJIEH, MPOMMIEH, AalleTUJIEH,
STUJICHTJIMKOJIb, TIUIEPUH, (EeHOJ, (GopManbaerul], aueTaibAeru, MypaBbUHAsI
KHCJIOTA, YKCYCHasl KUCJI0Ta, OJIEMHOBAsA KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIFOK034,
bpyKTO32a, KpaxMal, IeJUI0I03a, TIUIHIH);

c(hOpMHUPOBAHHOCTh, YMEHHUSA OMNPEAENSATh BHUJIBl XUMHUYECKON CBS3U B
OpraHUYECKHUX COeIMHEHUSX (OJMHAPHBIE U KPATHbIE);

c(hOpPMUPOBAHHOCTb YMEHHSI NPUMEHATH IOJIOKEHHUSI TEOPUH CTPOCHUS
opranndeckux BemiecTs A. M. bytnepoBa 11 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHUsI MACChl BEIIECTB;



c(hopMHUPOBAHHOCTH YMEHUI XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PN3UICCKUC
U XUMHUYECKHE CBOWCTBA TUMUYHBIX MPEACTABUTENCH pa3IMYHBIX KIAcCOB
OpTaHWYECKUX BEIIECTB (METaH, 3TaH, dTHJICH, IPOTIHJICH, alleTHIeH, OyTaguen-1,3,
MeTHIIOyTaaueH-1,3, 6€H301, METaHOI, 3TaHOJI, dTHJICHTJIMKOJIb, TJIMIEPHH, (PEHOJ,
aleTaIbIeTU1, MypaBbUHAS U YKCYCHAsl KHCJIOTHI, TJIFOK03a, KpaxMaJl, IIeJUIF0I03a,
AMHUHOYKCYCHAsl KHCJIOTa), WIIFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUH C WCIO0JIb30BaHHEM
CTPYKTYPHBIX (POPMYII;

c(hopMHUPOBAHHOCTH YMEHUS XapaKTePU30BaTh UICTOYHHUKH YTIICBOOPOTHOTO
CBIPbs (He(Th, IPUPOIHBIN ra3, yroJb ), CIIOCOObI UX MepepabOoTKU U MPaKTHYECKOe
IpUMEHEHHUE TTPOAYKTOB mepepadboTKy;

c(hopMHUPOBAHHOCT, yYMEHHUN TPOBOJUTH BBIYUCICHHUS 10 XUMHYECKHM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOTHOTO BEIIECTBA MM TIPOJIYKTa
PEeaKIIH 110 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OTHOTO M3 UCXOTHBIX BEIIICCTB
WM TIPOJYKTOB PEAKIIHH);

c(hopMHUPOBAaHHOCT, yYMEHWW BJAJIETh CUCTEMON 3HAHUH 00 OCHOBHBIX
METOJ1ax HAyYHOTO MMO3HAHMS, UCTIOJIb3YEMbIX B XUMHH TIPU U3YYCHUH BEIIECTB U
XAMHYECKUX SIBJICHUH (HaOII0IeHUe, M3MEpPEHHUE, SKCIICPUMEHT, MOJIEIMPOBAHUE),
UCIIOJIh30BaTh CHCTEMHBIC XUMHUYCCKHAE 3HAHWS JJIsI TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYyallUsAX, CBS3aHHBIX C BEHIECTBAMH U HX
IPUMEHCHHUEM;

c(hopMHUPOBAHHOCTH YMEHUH COOFOAATh MIPaBUIIa TOJE30BaHUS XUMUYIECKOU
nocyaoi u JadOpaToOpHBIM O0OPYIOBaHHWEM, a TakXKe IMpaBWia OOparieHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIIUSAMH TI0 BBIMOJHCHHIO JIAOOPATOPHBIX
XAMHYECKUX OITBITOR;

c(hopMHUPOBAaHHOCT, YMEHHUM IIAHUPOBATH M BBIMOJHATH XHMHYCCKHUN
AKCIIEPUMEHT (TIPEBPAICHHUS OPTAaHWYECKHX BEIICCTB IMPH HArPEBAHUH, TTOTyICHHC
STHJICHA U M3YYEHHUE €r0 CBONCTB, KA4eCTBEHHBIC PEaKIIMH OPTraHNIECKUX BEIICCTB,
JieHaTypaiiys OCJIKOB IMPU HarpeBaHWH, IIBETHBIC PEAKIIUU OEIIKOB) B COOTBETCTBUU
C TIpaBWIaMH TEXHWKH O€30TacHOCTH MNpH OOpalleHud C BeEIIeCTBAMH U
7a00paTOpHBIM  00OpYAOBAaHUEM, TMPEACTABIATh PE3YJIbTAaThl XUMHYECKOTO
dKCTIEpUMEHTa B (OpME 3aluCH ypaBHEHUN COOTBETCTBYIOIIMX PpEAKIUN U
(dbopMyIHpOBaTh BHIBOJABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hopMHPOBAaHHOCT, YMEHUH KPHUTHUYCCKH aHAIM3UPOBATh XHMHYECKYIO
uHbOPMAIMIO, TOJYYaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBA MacCOBOM
uHbopmaru, MIHTepHeT U Apyrux);

chopMupoBaHHOCTP ~ YMEHHUH  CcOOMIOAATh  MPaBWIA  SKOJOTHYECKH
11e1ecO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOW ACATEIHHOCTH B IIEIISX
COXpaHEHHUsS] CBOETO 3JI0POBbS M OKpPYXKArOIIed MPUPOTHON Cpebl, 0CO3HABATH



OTNACHOCTh BO3JICUCTBHS HA JKHUBBIE OPraHU3Mbl OIPEICIIEHHBIX OPraHWYeCKUX
BeIecTB, MoHUMas cMbica nokasarens [1JIK, mosicHaTh Ha mpumepax CIocoObI
YMEHBIIICHUSI W TMPEIOTBPALICHUS HMX BPEAHOrO BO3JCHUCTBHUS HA OPraHU3M
YEJIOBEKA,;

TS 00Y4YaIONIUXCA C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3JJ0POBBS: YMEHHE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHYECKUX SABJICHUM;

UL CJETBIX W CIa0OBUAAIMX OOYYarOIMXCs: yMEHHE HCII0JIb30BaTh
penbedHo-ToueuHyI0 cucTeMy o0o3HaueHui JI. bpaiinsa nis 3amucu XuMuYeCKuX

dbopmyi.

11 KJIACC

[IpeameTrHbie pe3yiabTaThl OCBOEHUS Kypca «OOm@as U HeopraHu4ecKas
XUMUSD) OTPAXKaIOT:

c(hopMUPOBAHHOCTh MPEJACTABJICHUNA: O XUMUYECKOW COCTAaBIISIONICH
€CTECTBEHHO-HAyYHOM Kap TUHBI MUPA, POJIU XUMHH B IO3HAHUH SBJICHUN TIPUPO/IBL,
B (OpMUPOBAHUM MBINUICHUS U KYJIbTYypbl JUYHOCTH, €€ (PYHKIIMOHATbHOU
rPaMOTHOCTH, HEOOXOTUMOM JJIsl pEIlICHUS] TPAKTUYECKUX 337124 ¥ DKOJIOTUYECKH
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOTHOM CPEIIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAOIIME TOHATHS (XMMHUYCCKHAN 3JIEMEHT, aTtoMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIC OPOUTAIM aTOMOB, WOH, MOJIEKYJia, MOJb, MOJISIPHBIA OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATENHHOCTh, CTEIICHh OKUCJICHUSI, XUMUYECKas CBSI3b
(KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS ), KPUCTALIMYECKAs PEIIETKA,
TUTIBI ~ XUMUYECKUX  PEAKIUW, pPacTBOP, JJEKTPOJUTHI, HEDJIEKTPOJHMTHI,
ANEKTPOJIUTUYECKAST JAUCCOILMAIUSA, OKHUCJIMUTEIb, BOCCTAHOBUTENb, CKOPOCTbH
XUMUYECKON pPEaKIuy, XUMHUYECKOE PaBHOBECHUE), TCOPUU M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Iucconmanuu, nepuoanueckud 3akon . M. Menneneesa,
3aKOH COXPaHEHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUSI SHEPTHUN
P XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUIN S3BIK XUMUHU,
MHPOBO33PEHUYCCKUE 3HAHMS, JISKAIIME B OCHOBE MOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (PAKTOJOTHYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U 0€30TIaCHOM UCITOJIb30BaHUH BAXKHEUIIINX HEOPTAHWYECKIX
BEIIIECTB B OBITY M MIPAKTUYECKOMN JEATCIbHOCTH YETIOBEKA;

c(hopMuUPOBAHHOCTh YMEHUN BBISIBJIATh XapaKTepPHbIE NMPHU3HAKK TOHSTHUH,
yCTaHaBJIUBaTh WX B3aWMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS TIPU
OTIMCAaHUU HEOPTaHWYECKUX BEIIECTB M MX MPEBPAICHUH;

c(hopMUPOBAHHOCThP YMEHHWIA HCIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JIJIST
cocTtaBieHruss (OPMYJT BEIIECTB H  ypaBHEHUH XHMHUYECKHX  PCaKIUH,



cuctemaruueckyro HomeHkIarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbIM ra3, YIrJEKUCIbIMA Ta3, aMMHUaK, ramiéHas
U3BECTh, HErall€Hasl U3BECTh, IUTHEBAsI COJA, TUPUT U JPYTHUE);

c(hopMHUPOBAHHOCTh YMEHUH OMIPEIEATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBSI3M (KOBAJICHTHAsl, MIOHHAs, METAIUIMYECKAs, BOJOPOHAS) B COCAMHEHUAX, THUI
KPUCTAUTMYECKOM PEHIETKH KOHKPETHOI'O BEIIECTBA (ATOMHAs, MOJEKYJApHas,
MOHHasl, METAJUTMYECKas1), XapaKTep CPebl B BOJAHBIX pACTBOPAX HEOPTaHUY €CKUX
COCJIMHCHMI;

c(hopMHUPOBAHHOCTD YMEHUN YCTaHABIIMBATh PUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB MO MX COCTaBYy K ONPENeIEHHOMY KiaccCy/TpyIie
COEIMHEHUN (MIPOCTHIE BEIIECTBA — METAUIBI U HEMETAIbl, OKCHUbl, OCHOBAHUS,
KUCJIOThI, aM(OTEpHbIE TUAPOKCH]IBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CMBIC] IEPUOUYECKOTO 3aKkoHa /1.
W. MenpeneeBa 1 1EMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIILYIO, 00bICHUTEIBHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

C(hopMHUPOBAHHOCT, YMEHHMH XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOECHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB llepuonnueckoid CHCTEMBI
xumudeckux sneMeHToB [I. M. MenneneeBa, WCIOJB3ys MOHITHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHIY, 00BACHATH 3aKOHOMEPHOCTU
VU3MEHEHUSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M MX COEIMHEHHH 10 MEpUoaaM U
rpynnaM [leproanyeckon cucremsl Xumudeckux dyeMeHToB /. . Menneneesa;

c(hopMHUPOBAHHOCT, YMEHUH  XapakTepu3oBaTh (ONUCHIBATH) OOIIME
XUMUYECKHE CBOWCTBA HEOPTraHMYECKUX BEIIECTB  PAa3JUYHBIX  KJIACCOB,
MOATBEPKIAATh CYLNIECTBOBAHUE T€HETUYECKOW CBSI3M MEXIY HEOPraHWYeCKUMHU
BEILIECTBAMH C TOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHUIA;

c(hopMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUUYECKUE PEAKIHH IO
Pa3IMYHBIM MPU3HAKaM (YHUCITy U COCTaBY pPEarupyroldx BEIIECTB, TEIIIOBOMY
¢ deKTy peakiuu, U3MEHEHHIO CTENEHEeW OKHUCIICHHUS 3JEMEHTOB, 0OpaTUMOCTU
peaKlvu, y4acTHIO KaTaau3aTopa);

c(hopMHUPOBAHHOCTh YMEHUW COCTAaBJSTh YPaBHEHMSI PEAKIMA pPa3IMuHbIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO 0OMEHa, YIUThIBas
YCJOBUS, PU KOTOPBIX 3TU PEAKINU UIYT 10 KOHLIA;

c(hopMHUPOBAHHOCT, YMEHHM TMPOBOJMUTH PEAKIUHU, [OJTBEPKIAIOIINE
KAaYECTBEHHBI COCTaB PAa3JIMYHbIX HEOPTaHUYECKUX BEUIECTB, PACTIO3HABATh
ONBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHX
BELIECTB;



C(hOPMUPOBAHHOCTh YMEHHMHA PACKpPBIBATh CYIIHOCTh OKHCJIUTEIHHO -
BOCCTAHOBUTEJbHBIX PEAKIMI MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OaaHca
ATUX PEaKLNi;

c(hOpMHUPOBAHHOCTh YMEHUIN 0OBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKIuy OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENIHEro Bo3encTBus (npunnu Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XHUMHYECKHE TMPOIECCHI,
JIe)Kale B OCHOBE MPOMBIIIICHHOTO NOJIY4YEHUSI CEPHOM KHUCIOTHI, AMMHAaKa, a
Takke C(HOPMHUPOBAHHOCTh MPEJCTaBICHUH 00 OOLUMX HAyYHBIX NPHUHLUIAX H
HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOJCTBA;

Cc(hopMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIECHUS C HCMOJIb30BAaHUEM
HOHSTHUS «MacCOBast 1015 BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUH I'a30B IPU
XUMHYECKUX PEaKLMAX, MacChl BELIECTBA WIM OOBbEMA ra3oB MO H3BECTHOMY
KOJIMUECTBY BEILECTBA, Macce WM O00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKLUU
BEIIECTB, TEIUIOBOTO 3((deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, MPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(hopMHUPOBAHHOCTH YMEHUI COOIIOAATh IPaBUJia MOJb30BaHUS XUMUYECKON
NoCyiol M Ja0OpaTOpHBIM OOOpYAOBaHMEM, a TaKXKe MpaBuia OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSIMU MO BBINOJHEHHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB,;

c(hOopMHUPOBAHHOCT, YMEHUW IJIAHUPOBATH M BBINOJHATh XUMUYECKUIA
HKCTIEPUMEHT (Pa3JoKeHUE NMEPOKCHIA BOJOPOIa B MPUCYTCTBUM KaTallM3aropa,
ONPENEIIEHUE Cpenbl pPACTBOPOB BEUIECTB C MOMOUIBIO YHUBEPCAIBLHOIO
WHAMKATOpA, BIAUSHUE PA3IMYHbIX (DAKTOPOB Ha CKOPOCTh XUMUYECKOW pEaKIuy,
peaklMu MOHHOTO OOMEHA, KaueCTBEHHBIE PEaKIMU Ha cyib(ar-, KapOoHar- u
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAIbHBIX 337a4 IO
temam «Mertambly U «Hemeramwisl») B COOTBETCTBUU C MpaBUIAMH TEXHUKU
0€301MacHOCTH MpU OOPAIIEHUN C BEUIECTBAMH U JIAOOPATOPHBIM 000PY10BAHKEM,
NPEACTABIATh PE3YIAbTaThl XUMHYECKOTO SKCIEpUMEHTa B ¢opMme 3amnucu
YpaBHEHUN COOTBETCTBYIOIIMX PEAKIINI U (GOPMYIUPOBATH BEIBOIbI HA OCHOBE 3THX
pE3yJIbTaTOB;

c(hopMHUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3UPOBATh XHUMUYECKYIO
uHbOpPMAIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpPEICTBA MacCOBOM
KOMMYHUKaIuu, MIHTepHeT u 1pyrux);

c(hopMHUPOBAHHOCT, ~ YMEHUH  COOMIOAATh  MpaBWIA  IKOJIOTHYECKU
1esnecoo0pa3Horo MoBeAeHHsT B OBITY M TPYJOBOM JEATEILHOCTH B ILENSAX
COXpPaHEHHUs] CBOEr0 30POBbS M OKpPYXKAOUIEH NMPUPOJHOM CpEeIbl, OCO3HABATH
ONACHOCTH BO3/ICMCTBUS HA )KUBBIE OPTaHU3MBbI ONPEIENEHHBIX BEIIECTB, IOHUMas



cMbicn mokazarenst [IJIK, moscHsAT, Ha mpuMepax CHOCOOBI YMEHBIICHUS |
MPEIOTBPALICHUS KX BPEAHOTO BO3JAEHUCTBUS HA OPTAaHU3M YEIIOBEKA;

TS 00YYAIONIUXCA C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBS: YMEHHE
MPUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYMHBIX METOJAX IO3HAHUS BEIIECTB H
XUMHYECKHUX SABJICHUM;

JUISL CIIENBIX W CJIA0OBUISIIMX OOyYaroUMXCs: yYMEHHE HCIOJIb30BaTh
penbedHo-ToueuHyI0 cucTeMy 00o3Hauenuit JI. bpaiins mis 3amucu XUMHUYECKUX

dbopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIIACC
KounuecTrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Konrpoabnbie | Ipakruueckue
NPOrpaMMBbl Bcero o0pa3oBaTeJIbHbIE
padoThl padoThI
pecypcsl
Paznen 1. TeopeTnueckune 0CHOBbI OPraHu4eCKOM XUMHUH
[Ipeamer oprannueckor XuMuu. Teopust
11 CTPOEHUSI OPTaHUYECKUX COETUHEHUM A. 3
M. byrneposa
Hroro no pasneny 3
Paznen 2. YrieBoaopoabt
2.1 [IpenenvHbIE YIIIEBOAOPOBI — AJIKAHbI 2
59 HenpenenbHble yriieBoJOpO/Ibl: ajKEHBI, 5 1
' aJIKaIU €Hbl, AJKUHbI
2.3 ApomaTriecKkue yriieBo0PO/IbI 2
24 [IpupoaHbIe HCTOYHUKY YITIEBOAOPOJOB U 3 1
' uXx nepepaboTka
HWroro no pazneny 13
Paznen 3. Kuciiopoaconep:xkanme opraHmyeckue coeIuHe HUsI
3.1 Cruptsl. @eHon 3
3.9 Anbnernapl. KapOOHOBBIE KUCTIOTHI. 7 1
' CnoxubIe SPUPHI
3.3 VYrieBoabt 3 2




Hroro no pazgeny

13

Paznen 4. A3oTcoaepxanme opraHM4ecKue coeJanHe HUs

4.1 AmuHBI. AMUHOKUCIIOTHI. bemku 3
Hroro no pazneny 3
Paznen S. BeicokoMoJieKyJIIpHBIE cOeIUHE HUS

5.1 [Tnacrmaccel. Kayayku. Bonokna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHBbIE
HanmeHoBaHue pa3ieJioB H TeM g poBbIe
Ne n/mt P Konrpoasubie | Ipakruyeckue (mapp )
NPOrpaMMbl Bcero o0pa3oBaTeJibHbIEC
padoThI padoThI
pecypcebl
Pa3zneq 1. TeopeTnueckue 0OCHOBbI XUMHHU
Ctpoenue atomoB. [lepuoandeckuii 3akoH
1.1 u [lepuonnueckas cucreMa XUMUYECKUX 3
anemeHToB . 1. Menaeneera
12 Crtpoenue BemectBa. MHoroo0Opasue 4
’ BEIIICCTB
1.3 XUMHUYECKHE PEAKLIUU 6 1 1
Hroro no pazneny 13
Pasznea 2. Heopranunueckasi XuMust
2.1 Meranbt
2.2 Hemerais 1 1
53 CBsI3b HEOPraHUYECKUX U OPTAHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XuMHS U KU3HBb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB IIO [IPOIPAMME 34 2 3







IHHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoumuecTrBo yacos DJIeKTPOHHBbIE
Ne Hara ¢ poBbIe
n/n Tema ypoxa Bcero Korrrpoabiibie | - Hpakruseckie u3y4yeHusi | oOpasoBaTeJIbHbIE
padoThI padoThI pecypeb
1 [Ipenmer opraHM4ecKord XUMUH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUST OpraHUYECKUX
2 coequHeHuil A. M. byrneposa, eé 1
OCHOBHBI€ MOJOKEHHUS
[IpencraBnenue o K1accupuKauu
3 oprann4eckux Beuects. HomeHknarypa 1
(cucremaTnyeckasi) U TpUBUAJIbHBIE
Ha3BaHUs OPTaHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKU I PSf
Meran u 3TaH — npocrenme
> IPEJICTABUTEIH AJIKAHOB L
6 AJKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1
OTUIIEH U IPONUJIEH — MPOCTENIIE
! IIPEACTaBUTEIN aJIKEHOB L
8 [Ipakruueckas padota Ne 1. «[lomydenue 1 1
3THJIEHA U U3yYE€HUE €T0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 Metunoyraaues- 1,3. [lomydenue 1

CUHTETHYECKOIO Kaydyyka M PE3UHBI




AJIKAHBI: COCTaB U OCOOCHHOCTH
CTPOCHUA, TOMOJIOTHYECKH I pAana.

10 N
AnerniieH — npoCTeUIIMi
MPEJICTABUTEIh ATKUHOB

11 Berumnciienus no ypaBHEHUIO XHUMHYECKOH
peakuu

12 ApeHbl: 0eH3011 U ToJ1yoJl. TOKCUYHOCTh
apeHoB

13 I'eneTnueckas CBsI3b YIJIEBOAOPO/IOB,
NpUHAUIEKAIMX K pa3InyHbIM K1accam
[IpupoaHble ICTOYHUKU YITIEBOIOPOJIOB:

14 MPUPOIHBIN Ta3 U MONyTHBIE HEPTIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ repepadboTKu
[IpupoaHble HICTOUHUKHU YITIEBOIOPOJIOB:

15 MIPUPOIHBIN Ta3 U MOMyTHBIC He(TSHBIC
rasbl, HeTh U MPOJIYKTHI €€ nepepaboTKu

16 KoHnTtponbsHas pabora o pasaeny
«YTI1€BOIOPOABD)
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:

17 METaHOJI ¥ 3TaHo1. BoopoaHas cBsi3b

18 MHOroaToMHbI€ CIIUPTHI: STHUICHTTUKOJIb
U IIIMLIEpUH
@DeHoI: CTPOCHUE MOJIEKYJIbI,

19 (du3nyecKue U XMMHUYECKUE CBOMCTBA,
pUMEHEHHUE

20 Anpnernapl: GopManbaerua u

arerajapaerua. Alerod




21

OI[HOOCHOBHBIC MMpCACIIbHBIC Kap6OHOBLI€
KUCJIOTBI: MypaBbHHAs U YKCYCHas

22

[pakruueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOW KHUCIOTBID»

23

CTeapI/IHOBaH 1 OJICMHOBAas KMCJIOTBI, KaK
IpEACTaBUTEIN BEICIIMX Kap6OHOBI>IX
KHCJIOT

24

MpbLta Kak COJTM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHiCTBHE

25

CnoxxHbIe 3(MPBI KaK TPOU3BOHBIC
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX

3¢upoB

26

JKupsl: ruiponmns, npuMeHEHUE,
OmoJIOTHYeCcKast pOJib KUPOB

27

VYrieBoapl: cOCTaB, KIacCHUKALIHL.
Baxnelinme npeacTaBUTENN: IIIOKO3a,

dpykTo3a, caxaposa

28

Kpaxman u nemntonosa Kak npupoiHbie
IIOJIUMEPBI

29

KonTponrsHas pabota no pazneny
«Kucnopoacoaepxamnme opraHuueCcKue
coenuHeHUs» Bcepoccuiickas
npoBepoyHas pabora

30

OO0upas XapakrepucTuKa
a30TCOJEP KALIMX OPraHUYECKUX
coeanHenuii / Beepoccuiickas
IpoBepoyHas paboTa

31

AMWHBI: METUJIAMHMH U aHUJIHH




AMHMHOKHUCIIOTHI Kak aM(poTepHbIe
OpraHM4ecKHe COeANHEHMUS, UX

32 omoiornueckoe 3HaueHue. [lentuasl.

benku xak npupogHbie
BBICOKOMOJIEKYJISIPHBIE COCIUHECHUS

OCHOBHBIC TOHATHSA XUMUHT

33

BBICOKOMOJICKYJISIDHBIX COGI[I/IHeHI/II‘/'I

OcHOBHBIC METOAbI CHHTE3a

34 BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH.

[TnacTmacchl, kKaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbIE
padoThI

IpakTnueckue
padoThI

Jdara
u3y4eHHUst

DJIeKTPOHHBbIE
¢ poBeIe
oOpa3zoBareJibHbIE

pecypesl

XUMHUYECKUH JIEMEHT. ATOM.
DneKkTpoHHas KOHPUTYpalusi aTOMOB

Ilepuonnueckuii 3akoH u llepunoauueckas
cUcTeMa XUMUYECKUX dyemeHToB []. 1.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHUYECCKUX DJIEMECHTOB U UX COGI[I/IHCHI/Iﬁ
10 TPYIaM U MepuoaaM. 3HaueHue
MEPUOTUYECKOTO 3aKOHA U CHCTEMBI
xuMHudeckux 3yemenToB .. MennaeneeBa
B Pa3BUTHUU HAYKU

Ctpoenue BelecTBa. XMMHUUYECKasi CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBaJICHTHOM CBsi3U. BojpopoaHas cBs3b

BaneHnTHOCTB. DNE€KTPOOTPUIIATETBHOCTD.
CreneHb OKucIeHNs. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUS

HOHﬂTHe (6] I[I/ICHepCHbIX cucremax.
HcTrHHBIE U KOJUIOUTHBIC PACTBOPHI.
MaccoBast 10151 BEIIeCTBA B PacTBOPE




Knaccudukanust 1 HoMEHKIaTypa
HEOPTraHMYeCKUX COEAUHEHUH.
['enernueckast CBS3b HEOPraHUUYECKUX
BELIECTB, Pa3JIMYHBIX KIACCOB

Knaccuduramus XuMU4ecKux peaxiui B
HEOPraHUYECKON U OPraHUYECKON XUMUH.
3aKOH COXpPaHEHUS MACChl BEILECTB; 3aKOH
COXpaHEHUs U IPEBPAILLCHUS SHEPTUH IIPU
XUMUYECKUX PEAKIHIX

Cxopocth peakunu. O6paTUMBbIE peaKIuu.
XHWMHUYECKOE PABHOBECHE

10

[Ipaxrraeckas padora Ne 1. «BnusiHue
pa3nu4HBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIIHI»

11

DJIEKTpONUTHYECKAs JUCCOLH AU
[MonsTre 0 BogopoaHOM TokasaTene (pH)
pactBopa. Peakuiuu HOHHOTO OOMEHa.
I'mpaponu3s opraHnyecKux u
HEOPraHUYECKUX BEILECTB

12

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC
peaxunu. [lonsTue o6 3nexTponuse
pacIiiaBoOB U PacTBOPOB COJIEH

13

KonTponwsHas pabota mo pasaeny
«TeopeTI/Iqecm/Ie OCHOBBI XUMHU N

14

MeTaiiel, UX MOJOXKEHHE B
[lepronuueckoit cucTeMe XUMUUYECKUX
aneMenToB . 1. MenpaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O0mme
(m3rUecKkue CBOKCTBA METAIOB




15

CIuiaBbI METAILIIOB. aﬂeKl“pOXI/IMI/I‘-IeCKI/Iﬁ
paa Hal'[prKeHI/Iﬁ MCTaJ1JIOB

16

XUMHYeCKHe CBOMCTBA BaXKHEUIIINX
METAJIOB (HATPUH, KAJTMH, KaJIbITUH,
MarHui, aJlOMMHUN ) U UX COSANHECHU N

17

XWMUYECKHE CBOMCTBA XpOMa, MEIU U UX

COEOIUHEHUN

18

XUMHYeCcKre CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHU N

19

[Ipakrtuueckas pabdora Ne 2. "Pemenue
HKCIIEPUMEHTAJIBHBIX 33714 110 TEME
«MeTtaiei»"

20

Hewmerainmbl, ux mojgoxeHue B
[Tepuoauueckoid cuCTEME XUMUYECKUX
aniemenToB /I. V1. Meneneera u
0COOEHHOCTHU CTPOCHHS aTOMOB

21

du3nyeckrue CBONCTBA HEMETAIIOB.
Annotponusi HEeMeTauioB (Ha mpuMepe
Kucaopoaa, cepsl, hochopa u yriaeposa)

22

XUMUYECKHE CBONCTBA raJIOTeHOB, CEPHI U
UX COEIUHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, (hocopa u
UX COSTMHEHUH

24

XHWMUYECKUE CBOMCTBA YIIIEpOJia, KPEMHU S
U UX COCTMHEHNU N

25

[IpuMeHeHne BaXKHEN X HEMETAVIOB U KX
COCIMHEHU N




26

O0001IecHNEe ¥ CHCTEMAaTH3allMs 3HAaHUH 110
teme «Hemeramiely. Berancnenus mo
YPaBHCHHSAM XUMHUYECCKUX PEAKITHI 1
TEPMOXUMHUYECKUE PACUETHI

27

[Ipakrtuueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAIBHBIX 33714 110 TEME
"HemeTtamnsr"»

28

KontponbsHas pabora mo remam
«Metamel»y U «Hemeramie

29

HCOpFaHI/IIIGCKI/Ie " OPraHUYCCKUC
KM CJIOTHI. HCOpFaHI/ILIeCKI/Ie u
OpPTaHUYCCKUEC OCHOBAHUIA

30

AmdoTepHble HEOPraHUUYECKHE U
OpraHHUYECKHE COeNMHEHMS. | eHeTnyeckas
CBSI3b HEOPTaHUUYECKUX U OPTaHUYECKUX
BEIIECTB

31

Ponb xumuu B obecriedueHrun
AKOJIOTUYECKOM, SHEPIreTUYECKON U
MUIIEBOK 0E€30MTaCHOCTH, Pa3BUTHHU

MCOUITHUHBI

32

[pexncraBnenust 00 0OIMX HAYIHBIX
MPUHIHUIAX TPOMBIITIEHHOTO MOTY4eHUS
BAKHENIIIMX BEIECTB

33

YenoBek B MHPC BCHICCTB U MATCpHUaJIOB

34

XuMus U 300pOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

34







HPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHONU ITIPOTPAMMBbBI

10 KJIACC

Kon
TpoBE PsieMOro
pe3yJbTaTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl CpeJHEro 001ero 00pa3oBaHust

1

Teoperuyeckre OCHOBBI OPraHUYECKON XUMUHU

11

CdopMupoBaHHOCTh MPEICTABICHUI O XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJM XUMHU B IO3HAHUU
SABIIGHUM TPUPOJBI, B (OPMHUPOBAHMHN MBIIUICHHS U KyIbTypPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOAUMOMN IS
pelieHUsT TPAKTUYECKUX 3a/ad U DKOJOTUYECKM OOOCHOBAHHOTO

OTHOIIICHUSI K CBOEMY 3JIOPOBBIO U MIPUPOJAHOM cpefie

1.2

Brnagenune cucteMoil XMMMYECKMX 3HAaHUH, KOTOpas BKIHOYAeT:
OCHOBOIIOJIaraonme HOHSATUS (Monexymna, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, CTENEHb OKMCICHHS, XUMHYECKas CBsI3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OOBEM, YITIEPOAHBIN CKEJeT,
GyHKUMOHANbHAS ~ TpYyNNa,  pajudKal,  H30MEpHUs,  HM30MEpHI,
TOMOJIOTUYECKUN PpsAf, TOMOJIOTH, YIJIEBOJAOPOJBI, KUCIOPOI- U
a30TCOJepIKALIME COSAUHEHHUS], OMOJIOTUYECKd AKTUBHBIE BEIECTBA
(yrieBopl, )KUPHI, OCJKK ), MOHOMED, TTOJTMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOpUs
XAMHYECKOTO CTpOeHUs opranudeckux BemectB A.M. byrneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHH, (PAKTOIOTHYECKUE
CBEJCHUS O CBOICTBaxX, COCTaBe, IMOJYy4eHHMHM U 0Oe30MacHOM
UCIIOJIb30BAHUHM BAXKHEMIIMX HEOPraHM4YEeCKUX M OpPraHUYECKH X

BEILECTB B OBITY M MPAKTUYECKOH JEATEIbHOCTH YeIOBeKa

1.3

CdopMHUpOBaHHOCTh YMEHUW BBIABIATH XapakTepHble MPU3HAKU
NOHATUM,  YCTaHaBIMBAaTh HMX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOLLME IOHATUS IPU ONMCAHUU COCTaBa, CTPOCHUS U

MpPEeBpAlICHUN OPTaHUYECKUX COSAUHEHUI

1.4

c(OpMHUPOBAHHOCTH YMEHUW UCIIOJIB30BaTh XUMUUECKYI0 CHMBOJIUKY
JUIL COCTaBJIGHUSI MOJIEKYISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaléHHOW) (opMyn OpraHMYECKUX BEIIECTB U YpaBHEHHI
XAUMUYECKUX  pEeakluid,  M3rOTaBIMBAaTh  MOJEIH  MOJIEKYT
OPraHUYECKUX BEIIECTB JJs WIUIIOCTPAUM UX XUMHUUYECKOTO H

IMPOCTPAaHCTBCHHOTO CTPOCHU A




1.5

CdopMupoBaHHOCTh yMEHUU YCTAaHABIUBATh MPUHAICKHOCTD
M3YYECHHBIX OPraHMYECKUX BEILECTB MO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMy Kiaccy (Tpymnre) COeAuHEHUH (yriaeBOJOPOIbI,
KUCIIOPOJ, U a30TCOAEpKAIME COCAMHEHUS, BBICOKOMOJIEKYIISPH bI€
COGI[I/IHGHI/ISI), aaBaThb num Ha3BaHUA oo cUCTeMaTHU4YeCKOu

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTb YMEHUS OMPEAEIATh BUJII XAMUYECKOI CBSI3U B

OpraHUYECKUX COeIMHEHUSX (OUHAPHBIEC U KPATHHIE)

1.6

CdopMHUpPOBAaHHOCTh YMEHHUSI TNPUMEHSTH: TIOJOXKEHHS TEOPUHU
CTpoeHus opranndeckux pemects A.M. byriepoBa g o0bpsicHeHUs
3aBUCUMOCTH CBOMCTB BEILECTB OT HMX COCTaBa U CTPOEHHUS; 3aKOH

COXpaHCHHA MAaCChbl BCIICCTB

VYrneBogopoasl.  Kuciopoxcomepkammie u  a30TCOAEpIKAIIM e

OpPTaHHUYCCKUEC COCANHCHUA. BBICOKOMOJ'ICKy.TISIpHBIe COCINHCHUA

2.1

ChopMUpOBaHHOCTh YMEHUW TMPHUBOJUTH TPUBHAIBHBIC HA3BAHUS
OTJETBHBIX OPTaHMYECKUX BEIIECTB (ITHIJICH, IPOMMUJICH, alleTHIICH,
STUJICHTJIMKOJb, TIHIEpUH, (GeHos, (opManbaerua, arneraabIeTHi,
MypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs KHUCJIOTA,
CTeapuHOBAasl KUCIIOTA, TIIOKO3a, (PYKTO3a, Kpaxmal, IeJUT0JI03a,

TJIAITUH)

2.2

CdopMUpOBaHHOCTh YMEHHUU XapaKTepHU30BaTh COCTaB, CTPOEHUE,
(1)I/I3I/I‘~I€CKI/IG U XUMHUYCCKHUC CBOﬁCTBa THUIITNYHBIX HpeI[CTaBI/ITeJIef/'I
paSJ'H/ILIHBIX KJIaCCOB opraHqucmx BCUICCTB (MeTaH, 9TaH, 3TUJICH,
MpOMNuUJIeH, aleTuiieH, Oyramuen-1,3, merunOyraguen-1,3, GeH3omn,
METaHOJI, TAaHOJI, STHJICHIJIUKOJIb, TIUIIEPUH, ()CHOJI, alleTaIbICTH]I,
MypaBbHHAsI M YKCYCHasl KHCJIOTHI, IIFOKO3a, Kpaxmaj, IeJUII0JI03a,

AMUHOYKCYCHasi KUCJIOTA)

2.3

C(bOpMHpOBaHHOCTL YMCHUA UWIUTIOCTPUPOBATH TCHCTUYCCKYIO CBA3b
MCKOY TUNIWYHBIMU  OPCACTABHUTCIIAMU  PaA3JIMYHbIX KJ1aCcCOB
OpPTaHHUYCCKUX BCIICCTB YPaBHCHUSAMU COOTBCTCTBYIOIIN X

XUMHUYECKUX PEaKIHi ¢ MCIOIB30BAHUEM CTPYKTYPHBIX (OpMYIT

2.4

CdopMHUpPOBAaHHOCTH ~ YMEHHSI ~ XapaKTEpU30BaTh  HCTOYHHUKU
VITIEBOJOPOAHOTO CHIPBS (HE(PTh, MPUPOAHBIN a3, Yroyib), CHOCOOBI
UX TepepadOTKH W  MPAKTUYECKOE TMPUMEHEHHE IPOIYKTOB

nepepaboTKu

XUMHUS U KU3HB. PacuéThl




3.1

CdopMupoBaHHOCTh yMEHUW BJaJeTh CHUCTEMOW 3HaHHMH 00
OCHOBHBIX METOJIaX HAay4yHOIO ITO3HAHMWS, UCIOJIb3YEMbIX B XUMHUH
IpU U3Y4CHUW BEIIECTB W XUMUYECKHX SBJICHUN (HaOmtoneHue,
U3MEpPEHHE,  OKCIEPUMEHT, MOJEIUPOBAHMUE),  UCMOJIb30BATh
CUCTEMHBIC XUMHUYECKHUE 3HAHUS Uil NPUHATUS pELICHUHA B
KOHKPETHBIX KU3HECHHBIX CHTYallHsIX, CBS3aHHBIX C BEUIECTBAMU U UX

MNPpUMCHCHUCM

3.2

CdopMupoBaHHOCTh YMEHHI CcOONIOAATH MpaBUiia IOJH30BAHUS
XUMUYECKOW TOCYIOM U JabopaTopHBIM 000pYIOBaHUEM, a TaKKe
MpaBuiia 00paIIeHHs ¢ BEIIECTBaMH B COOTBETCTBUU C HHCTPYKIIUSIMU

I10 BBIIIOJIHCHHU IO J'Ia60paTOpHI>IX XUMHNYCCKHUX OIIBITOB

3.3

CdhopMHpPOBAaHHOCT, ~ YMEHUM  IUJIAHUPOBaTh W BBITIOJHSATH
XAMHYECKHI JKCIIEPUMEHT (MPEBpAICHUsI OPTaHUYECKUX BEIECTB
IIpU HarpeBaHWHM, IOJIYYCHHE STUJIEHA M HM3y4eHUE €ro CBOWCTB,
Ka4CCTBCHHBIC PCAKIIUN OPraHWYCCKUX BCIICCTB, ACHATypalusd
OCIIKOB TIpY HArPEBaHUH, IBETHHIE PEAKIIUU OCIKOB) B COOTBETCTBUH
C MpaBUJIAMH TEXHUKU 0€30IMaCHOCTH MPH OOPAIICHUH C BEIIECTBAMHU
U 71a00paTOpHBIM OOOPYIOBAaHHMEM; WPEIACTABISATh PE3YIbTAThI
XUMHUYECKOTO  JKCIIEpUMEHTa B  (GopMe  3aluCH  ypaBHEHHIA
COOTBETCTBYIONIMX peakiuii U (GopMynupoBaTh BBIBOJIBI HA OCHOBE

OTUX PE3YJILTATOB

3.4

CQopMHUpOBaHHOCT, ~ YMEHHH  TPOBOAUTH  BBIYUCICHHUS IO
XUMUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO
BEIIECTBA MJIM MPOJYKTa PEaKUHUH IO H3BECTHBIM Macce, 00bEMY,

KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEIECTB HJIM MPOIYKTOB PEAKLIUH )

3.5

CdopMUpOBaHHOCT  YMEHUU KPUTUYECKU aHaJIU3UPOBATh
XUMHUYECKYI0 HMH(POPMALMIO, TOIYYaeMyl0 W3 Pa3HbIX MCTOYHHKOB

(cpenctBa maccoBoii nH(pOpMaLKu, ceTb HTEpHET U 1pyrue)

3.6

CdopMHPOBaHHOCTh YMEHUM COOIIOJATh TpaBUIa SKOJIOTHUYECKHU
1eJIecO00pa3HOro MOBEACHUS B OBITY M TPYIAOBOH IESTEIBHOCTH B
IENAX COXPAaHEHHUsS CBOETO 3JI0OPOBBbSI M OKPYXKAIOIICH MPUPOIHOM
Cpelbl, 0CO3HaBaTh OMACHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI
OTIpe/ICTIEHHBIX OPTAHUYECKUX BEIIECTB, TOHUMAs CMBICIT ITOKA3aTe s
[MAK (mpemenbHO AOMYCTUMOW KOHIIEHTpAIMU), TOSACHATh Ha
npuMepax crnocoObl YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEIHOIO

BOSHeﬁCTBHﬂ Ha OpraHHu3M YCJIOBCKaA

11 KUIIACC




Kon
MpoBE PsieMOro
pe3yJabTaTa

IIpoBepsieMmble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOM
oOpa3zoBaTeJIbHOI NMPOorpaMMbl Cpe/IHEero 001ero 00pa3oBaHus

1

Teopernueckre OCHOBBI XUMUU

1.1

Bnanenue cucteMoil XMMHYECKMX 3HAHHMM, KOTOpas BKIIOYAET:
OCHOBOIOJIAralolle TMOHSATUSA  (XMMHUYECKUH  DJIEMEHT, aToM,
ANIEKTPOHHAsi 000JI0YKa aroma, S-, p-, O-3JEKTpOHHBIC OpOUTAU
aTOMOB, HMOH, MOJIEKYJa, BaJIEHTHOCTb, 3JEKTPOOTPHUIATENBHOCT,
CTENIEHb OKWUCIIEHUs, XUMHUUECKas CBs3b, MOJIb, MOJIIpHAs Macca,
MOJISIpHBI 00BEM, KpUCTAJUIMUECKas PEUIETKA, THUIbl XUMHYECKHX
peakuuit (OKMCIIUTETBPHO-BOCCTAHOBUTENIBHBIE, 9K30- "
SHAOTEPMHUUECKHE, PEaKIIK HOHHOTO 0OMEHa), pacTBOP, 3JEKTPOJIHTEI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAs AUCCOLUALMS, OKUCIUTEID,
BOCCTAHOBHUTENIb, CKOPOCTb XHMHUYECKOW PEAKUHUH, XUMHUUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPHUS 3JIEKTPOIUTUUYECKOU
nuccoumnanuu, Ilepmommueckuit 3axkon [I.JMI. MeHnneneeBa, 3aKkoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH, CAMBOJIMYECKU I SI3bIK XUMHH,
(hakToNIOTHYECKUE CBEACHHUS O CBOICTBAxX, COCTaBe, MOJYYEHHU U
6€e3011acHOM UCI0JIb30BAHUH BayKHEUIIIMX HEOPTaHUYECKUX BEILIECTB B

OBITY M IPAKTUYECKOH JESITEIbHOCTH YeJIOBEKa

1.2

CdopMHUpOBaHHOCTh YMEHHMH BBISBIIATH XapakTepHble NPU3HAKA U
B3aUMOCBSI3b W3YYCHHBIX MOHSATUN, IIPUMEHATH COOTBETCTBYIOLIME
IIOHATHS IIPU ONHMCAaHUM CTPOCHUS M CBOMCTB HEOPraHUYECKUX
BEILECTB M UX IIPEBPAILLICHUM; BBIABIIATh B3aUMOCBSA3b XMMHYECKU X
3HAHUU  C MOHSTHSAMHA u IIPEACTABICHUSMHA JIPYTUX

C€CTCCTBCHHOHAYYHBIX IPEIMETOB

1.3

Brnagenue OCHOBHBIMHM METOJaMHU HAay4HOI'O0 ITO3HAaHHA BCHICCTB U
XUMHYECKUX SIBJICHHUMN (Ha6J'II-O,Z[eHI/Ie, HU3MCPCHHUC, OSKCIICPUMCHT,

MOI[CJ'II/IpOBaHI/IC)

1.4

ChopMHPOBaHHOCTh YMEHUU OMPEAEIATh BAJICHTHOCTh M CTEIIEHB
OKUCIICHUS XMUMHUUYECKHX DJIEMEHTOB B COEAUHEHUSX Pa3TUYHOIrO
CcOoCTaBa, BHUJ XUMHUYECKOM CBsI3M  (KOBaJeHTHas, HWOHHAas,
MeTaJUTM4eCcKasi, BOJOPOIHAsS) B COSIMHEHUSIX, TUII KPUCTAITUYECKON
PEIETKN KOHKPETHOTO BEIIeCTBa (aTOMHasl, MOJICKYJISIpHAsi, MOHHAs,

MeETaJNTNYeCKas)

1.5

CdopMupoBaHHOCTb YMEHUI ONPEIEIIATh XapaKTep Cpeibl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCIMHECHUI




1.6

CdopMUpOBaHHOCTh  YMEHHUS  KIacCU(UUMPOBATh XUMHYECKUE
pEaKIMU MO Pa3IMYHBIM PU3HAKaM (YUCITy U COCTAaBY pearupyronmx
BEIECTB, TEIIOBOMY 3((deKTy peakiuu, H3MEHEHUIO CTereHel
OKUCJICHUSI ~ DJIEMEHTOB, OOpaTMMOCTH  pEaKUHMH,  y4aCTHIO

KaTaJu3aTopa)

1.7

ChopMHPOBaHHOCTh YMEHHH COCTaBJISITh YpPaBHEHHS PEaKIUi
pPa3IUYHBIX THUIIOB, MOJHBIE U COKpAIEHHBIC YpaBHEHUS peaKiHi
MOHHOTO OOMEHA, YYUTBHIBAs YCIOBHS, MPU KOTOPBIX 3THU PEAKIUU

UIYT A0 KOHIIa

1.8

CdopmMupoBaHHOCTb YMEHUH IIPOBOJUTH peakuuu,
HOJATBEPXK A0 E KaueCTBEHHBIN COCTaB Pa3IMYHbIX
HEOPraHUYECKUX BELIECTB, PAClO3HABATh OIBITHBIM IYTEM MOHBI,

OPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HCOPraHMYCCKUX BCIICCTB

1.9

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PacCKpbIBATh CYIIIHOCTH OKHUCIIUTEIBHO-
BOCCTAaHOBUTCIIbHBIX peaK].[PIfI MoCcpeaACTBOM COCTaBJICHUA

AJIEKTPOHHOTO OajaHca dTUX peaKuit

1.10

ChopMUpPOBaHHOCTb YMEHHI OOBACHATH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKON peakuU OT pazInvHbIX (JaKTOPOB

111

CdopMUpOBaHHOCTh YMEHUH OOBACHATH XapakrTep CMEIECHUs
XMMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3AECHCTBUA

(mpunnun Jle Ilatense)

O6ma;1 W HCOPIraHNYCCKasd XUMH A

2.1

CdopMHupOBaHHOCTh YMEHUM pacKpbiBaTh cMbIch [leproaunyeckoro
3aKOHa JAN. MenieneeBa 51 JEMOHCTPUPOBATh €TI0

CUCTEeMATU3UPYIOILyt0, OOBSICHUTENBbHYIO M  IMPOTHOCTHYECKYIO

(yHxHn

2.2

CdopMHUpOBAaHHOCTh ~ YMEHUH  XapakTepHU30BaTh  SJIEKTPOHHOE
CTPOEHHE aTOMOB XMMHMYECKUX Dd3JEeMEHTOB |—4 1epuonos
[Tepuoanueckoi CHUCTEMBbl  XHUMHUYECKHUX 3JIEMEHTOB JI.H.
MeHeneeBa, HCIOJB3YsI TOHSTHUS «S-, P-, d-2JIEKTPOHHBIC OPOUTAIIN Y,
<QHEPreTUYECKHE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEAMHEHUU IO Mmepuoaam 1
rpynnam lIleproguueckoid cucteMbl XMMUYECKUX 3iemMeHToB J[.I.

Menneneena

2.3

CdopMHUpOBaHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOLIE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX BEILIECTB  PA3TMYHBIX

KJIaCCOB, NOATBCPIKAATHL CYHICCTBOBAHUC TCHETUYECKOHN CBS3HU MCKIY




HCOPraHU4YCCKUMU BCIICCTBaAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIMX XUMHUYCCKUX peaKL[I/Iﬁ

2.4

CdopMupoBaHHOCTb yMEHUW YCTaHABJIMBATH IPUHAMIEKHOCTD
HEOPraHMYECKUX BEILECTB IO UX COCTaBYy K OMPEIECIEHHOMY KIIaccy
(rpymiie) coequHeHu (MpocThie BEUecTBa — METaUIbl U HEMETaJLIbI,

OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI, aM(POTEPHBIE TUIPOKCH/IbI, COJIH )

2.5

CdopMupoBaHHOCTh YMEHU I HCIIOIB30BATH XUMHUYECKYIO CHUMBOIIUKY
VIS CcOCTaBieHHS (OPMyN BEIIECTB W ypPaBHEHUM XUMHYECKUX
peakuuii, cuctemarnueckyro Homenkiarypy (IUPAC) u tpuBuaibHbie
Ha3BaHMUS OTJCJIBHBIX HEOPraHMYECKUX BEIIeCTB (yrapHblid Tas,
VIJICKUCIBIN Ta3, aMMHUaK, Tall€Has W3BECTb, HEramEHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTUE)

2.6

CdopMuUpOBaHHOCTh YMEHUM XapaKTepu30BaTh (OMUCHIBATH) OOIME
XMMUYECKHE CBOWCTBA HEOPTaHWYECKMX BEIIECTB  Pa3TUYHBIX
KJIacCOB, MOATBEPKAATH CYIIICCTBOBAaHUE T€HETUUECKON CBSI3H MEXKIY
HEOPraHMYECKUMHU  BEIIECTBAMH  C  TOMOLBIO  ypaBHEHUH

COOTBCTCTBYIOIIMX XUMHUYCCKUX peaKLII/II\/‘I

2.7

CcdopmMupoBaHHOCTE ~ yMEHHH  IUIAHUPOBAaTb M BBIIOJHSTH
XUMHUYECKUI OSKCIIEpUMEHT (pas3loKeHHEe IEepoKCHIa BOIOPOAa B
IPUCYTCTBUH KaTaIM3aTOPa, OIPEIEIICHIE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIpIO YHUBEPCAIBHOTO WHIMKATOPA, BIUSHHUE PAa3THMYHBIX
(aKTOpOB Ha CKOPOCTb XMMMUECKOH peakKuu, peakuuu HOHHOIO
oOMeHa, Ka4YeCTBCHHBIE PEeaKIUH Ha Cynbdar-, KapOOHAT- M XJIOpUI-
AQHMOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIICPUMEHTABHBIX 3a/a4
no reMam «Metauisl» U «HemeTanss») B COOTBETCTBUH C IIPABHIIAMU
TEXHUKM O€30MaCHOCTH TMpu OOpalieHMH C BEIIECTBAMH H
7a0opaTopHbIM  O00OpYIOBaHUEM;  MPEACTABIATH  PE3YIbTaThl
XUMHYECKOTO  JKCIIEpUMEHTa B  (opMe 3almucu  ypaBHEHUH
COOTBETCTBYIOUMX peakuuii U (GopMynupoBaTh BBIBOABI Ha OCHOBE

OTUX PE3YJILTATOB

2.8

CdopMupoBaHHOCT yMEHUH cOOMIONATh IpaBUja IOJIb30BAHUSL
XUMHUYECKOH Mocynoil u mabopaTOpHBIM 000OpYAOBaHUEM, a TaKKe
npaBuIia 0OpaIIeHNs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLIMSMU

11O BBIIIOJTHCHUIO J'Ia60paT0prIX XUMHUUYCCKHUX OIIBITOB

2.9

ChopMHpPOBaHHOCTh  YMEHHH  XapaKTEepU30BaTb  XUMHUYECKUE
IPOLIECCHI, JIEKALE B OCHOBE IMPOMBILIUIEHHOTO MOIY4eHUs CEPHON

KUCJIOThI, aMMHaKa, a Takke CPOPMUPOBAHHOCTDH IMPEJCTABICHU 00




O6I_I_H/IX HAay4YHbIX IIPUHOHUIIAX U  ISKOJIOTHYCCKUX npo6neMaX

XUMHUYCCKOTO MPOU3BOACTBA

XUMHUS A KU3HB. PacuéThl

3.1

CdopMUpPOBaHHOCTH MPEICTABICHUN O XUMHYECKOW COCTABIISIFOIICH
€CTCCTBCHHOHAYYHON KapTHHBI MHpa, POJIM XHMHH B ITO3HAHHU
SIBIICHUW TIPUPOIBI, B (POPMUPOBAHMHM MBINUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaAaMOTHOCTH, HEOOXOIUMOU Jyis
pEIICHHST TPAKTHYSCKUX 3a7ad M DSKOJOTUYSCKH OOOCHOBAHHOTO

OTHOUICHUS K CBOEMY 3[I0POBBIO U IPUPOJHOM cpejie

3.2

CdopmMupoBaHHOCTb YMEHU U KPUTHUYECKU aHaJIU3UPOBATH
XUMHUYECKYI0 MH(POPMALIMIO, MOJYy4aeMyl0 W3 Pa3HBIX MCTOYHHMKOB

(cpencTBa MaccoBOW KOMMYHMKaIUHU, ceTb IHTEpHET U Apyrue)

3.3

CdopMHUpOBaHHOCTh YMEHMH cOOMIONATh IPaBHJIA SKOJIOTHYECKH
11eJ1ecO00pa3HOro MOBEACHUS B ObITY M TPYIOBOW IESTEIbHOCTH B
LEIAX COXPAaHEHMUS CBOETO 370POBbS M OKPYXKAIOUIECH MPUPOIHOU

cpenbl

3.4

Oco3HaBaTh OIMACHOCTb BO3ACUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONpENeNEHHBIX BEIIECTB, MOHMMAas cMmbica nokazarens 1K,
MOSICHATH Ha MPUMEPAX CITOCOOBI YMEHBILICHUST W TPEAOTBPAILICHHS UX

BpCIAHOIO BO3I[GI\/JICTBI/I$I Ha OpTraHM3M 4YCJIOBCKaA

3.5

CdopMHUpOBaHHOCTP ~ YMEHMH  NPOBOAUTH  BBIUUCICHUS  C
VICIIOJIB30BAHUEM IMOHATHUS «MAaccoBasi J0JIsI BELIECTBA B PacTBOPEY,
O00OBEMHBIX OTHOIICHUM Ta30B MPH XUMHUYECKUX PEAKLIMIX, MAaCChl
BEIIECTBA MJIM 00bEMA ra30B IO U3BECTHOMY KOJMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOIO U3 y4acTBYIOIMX B PEAKIUH BEILECTB,
TETJIOBOIO (peKTa peaKiuy Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BCHICCTB, MPCBPALICHHA U COXPAaHCHUA SHCPIUU




HPOBEPAEMBIE OJIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/Ie PAKAHUS

1

TeOpeTI/I‘leCKI/Ie OCHOBBI OpraHquCKOﬁ XNMHUH

1.1

[Ipeamer opraHuyeckord XMMHU: €€ BOZHMKHOBEHHE, PA3BUTHE U 3HAYECHHUE B
MOJYYEHUU HOBBIX BEILECTB MU MaTepUAIOB. Teopus CTPOEHHS OpPraHUYECKUX

coenquHeHul A.M. ByriepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CtpykrypHble (OpMYNIbI OpPraHUYECKUX BeIecTB. ['omonorusi, u3oMmepus.
XuMHUeCKas CBSI3b B OPraHUYECKUX COECOUHEHUSIX — OJMHAPHBIE U KpaTHBIE

cBs3u. [IpencraBnenue o Kiaccu(puKauyu OpraHMYecKHX BEIIECTB

1.3

Homenknarypa opraHnyecKkuX COeAMHEHUN (CucTeMaTuieckas) 1 TpUBUAIbHbBIE

Ha3BaHUS BaKHEHIIINX HpeHCTaBHTeHeﬁ KIaCCOB OpTaHUYC€CKUX BEIICCTB

Yrnesonopoas!

2.1

AlIKaHBI: COCTaB H CTPOCHHC, TOMOJIOTUYECKH I pAana. Metan u dTaH —
HpOCTCfIH.lPIC NpCACTAaBUTECIIN AJIKAHOB!: CI)I/I3I/I"ICCKI/IG U XMMHYECKHE CBOMCTBA
(peaKI_[I/II/I 3aMCIICHUA U I‘OpCHI/Iﬂ), HaxOXJCHUEC B MNpUPOLAC, MOJIYICHUEC U

MNPpUMCHCHUC

2.2

AJNKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUN DPsA. DTHIEH U NMPONUIIEH —
IpOCTEHIIME MPEICTABUTENN AIKEHOB: (DM3MUYECKHE M XUMUYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHMUS, TAJOTEHUPOBAHMS, TUApPATALMM, OKUCICHUS U

HOJ'II/IMepI/ISaHI/II/I), IMOJIYUYCHHUC U IPUMCHCHUC

2.3

Ankanuensl: Oyragmen-1,3 u MermnOyraauen-1,3: crpoeHue, BaxHeWIme
XUMUYECKHE CBOWCTBA (peakuus noauMepusanun). Iloayuenne cuHTeTnyecKoro

KaydyKa W PE3UHBI

2.4

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHUA, TOMOJIOTHYECKH I pAan. AI_[eTI/IJ'IeH —
HpOCTCfIH.IHfI OpeaACTaBUTCIIbL AJIKHMHOB: COCTaB, CTPOCHHC, (bl/ISI/I‘IeCKI/Ie u
XUMHUYCCKUC CBOICTBA (peaKI_[I/II/I ruapupoBaHusd, raJJIorcHUpOBaHUA,

ruaparanuu, FOpeHI/IH), MMOJIYYCHUEC U TPUMCHCHUC

2.5

Apensl. benson: cocraB, cTpoeHme, (M3WYECKHE M XWMHUYECKUE CBOWCTBA
(peakuuy TraJOreHUPOBAHUS W HUTPOBAHUS), MOJYYEHHE M IPUMEHEHHE.
Tomyon: cocraB, crpoeHue, Pu3MUecKue M XUMHYECKHE CBOMCTBA (peakiuu
TaJIOTCHUPOBAaHUS M HHUTPOBAHWS), TOJydeHUE W MPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTHYeckasi CBs3b MEXJY YIJIEBOJOPOAAMH, NMPHHAUICKANMMH K

Pa3IMYHBIM KiIaCCaM




2.6

[lpuponHble HMCTOYHHKM YIIIEBOMOPOAOB. IlpuponHbIii Ta3 © MOMyTHBIC
Hedrsaable Ta3el. Hedrb u e€ npoucxoxaeHue. CrocoObl nepepadoTKu HeTH :
NEPeroHka, KPEeKHHT (TEPMUYECKHH, KaTaIUTUYECKWUi), MUpoiu3. [IpomyKTs
nepepaboTKi HedTH, X MPUMEHEHHUE B TPOMBILIUIEHHOCTH U B ObITY. KaMeHHbIi

YroJib ¥ POAYKTHI €r0 MepepadboTKu

Kncnopozlconepmanme OpraHU4YCCKUEC COCINHCHUA

3.1

[IpenenpHble ONHOATOMHBIE CHHUPTHI. MeETaHOT W 9STAaHON: CTPOCHHE,
¢u3HYecCKue W XMMHYCCKHE CBOMCTBA (PEAKIMM C AKTUBHBIMH METAJIAMH,
raJJoreHOBOJIOPOIAMH, TOpPEHUE), MpUMEHEeHHE. BomoponHbIie CBS3H MEXIY
MOJIEKyJIaMH CIUPTOB. J[eliCTBHME MeTaHOJIa U 3TaHOJIa HAa OPTaHU3M YeJIOBeKa.
MHoroaToMHBIE CIUPTHI. DTUJICHTIUKOIb U TIUIIEPUH: CTPOCHUE, (DU3UUECKHU &
U XUMHYECKHE CBOICTBa (B3aMMOJCICTBHE CO IIEIOYHBIMU METaJllaMu,
KaueCTBEHHAsl PeaKiysi Ha MHOTOATOMHBIE CIHPTHI). JlelicTBHe Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC TIMMUOECpHUHA U OTHJICHTIIMKOJIA

3.2

@eHOM:  CTpOCHHE MOJIEKYJbl, (U3MYecCKMe ¥ XUMHUYECKHE CBOWCTBA.

ToxcumunocTs (eHoNa. [Ipumenenue deHona

3.3

Anpaeruapl ¥ KeTOHBI. DOpMalIbJIeTH I, alleTalbACTH I CTPOSHHUE, (DU3MUYCCKH €
U XAMHYECKHE CBOWCTBa (pEaKklMM OKUCICHHS W BOCCTAHOBJICHUS,

Ka4CCTBCHHBIC peaKLII/II/I), MOJIYYCHHUEC U TPUMCHCHHC

3.4

OIHOOCHOBHBIE Ipe/eNIbHbIE KApOOHOBBIE KUCIOTHl. MypaBbHHAs M YKCYCHast
KUCJIOTBI: CTpoeHue, (U3ndeckue U XUMHYECKHue CBOICTBa (CBOMCTBa, 0OLWM e
JUISL KjIacca KUCIIOT, PEaKiusl STepu(HKaluu), MOIydeHHE M IPUMEHEHHE.
CreaprHOBas 1 OJICMHOBAS KMCIOTHI KaK IMPEJICTABUTENN BBICIIMX KApOOHOBBIX

KHCJIOT. MBIIIa KaK COJU BBHICIIMX Kap6OHOBBIX KHCJIOT, UX MOIOIICEC ,I[GI>’ICTBH€

3.5

CrnoxHble 3QUpPbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
sa¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KUPOB

3.6

VYrneBopl: cocTaB, KIacCH(HUKAIUS YIIIEBOJOB (MOHO-, I~ U MOJIUCAXapUIbI).
['mroko3a — mpocTednmii MOHOCaXapHI: OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI,
¢usnyeckne M XMMHMUYECKHE CBOWCTBA (B3aMMOJEHCTBUE C TUIPOKCUIOM
meau(ll),  okucneHme amMMHayHBIM  pacTBOpoM  okcuaa  cepeOpa(l),
BOCCTAHOBJICHHE, OPOKEHHE TJIIOKO3bI), HAXOXKICHHUE B MPUPOJIE, TPUMEHEHUE,
Ouonornueckast poib. PorocunTe3. PpykTo3a Kak M30Mep INMoKo3bl. Kpaxman
U 1IeJUTI0NI03a KaK MpUpOoHbIe mosinMepbl. CTpoeHue Kpaxmana M LEJUTI0I03bI.
dusnyeckue M XUMHYECKHE CBOMCTBa Kpaxmaia (TMIpoJiu3, KaueCTBEHHAs

peaxius ¢ H0JA0M)

A30TCOMIEpKANIE OPTaHUYECKUE COCTUHEHUS




4.1

AMUHOKHCIOTBI KaK aM(bOTepHBIe OpTaHHUYCCKUEC COCAUHCHUS. dusznyeckue u
XMMHUYECKHE CBOHCTBA aMHMHOKHCJIOT (Ha nmpuMepe I‘J'II/II_II/IHa). buonornyeckoe

3Ha4Y€HHE aMHUHOKUCIOT. IlenTu ap

4.2

benxn Kak npUpOAHBIE BBICOKOMOJEKYISIpHBIE coeauHeHus. [lepBuunas,
BTOPUYHASI U TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OENKOB:

TUapoJIn3, ACHATypalra, KAYCCTBCHHBIC PCAKIIUN HA Oenxu

BBICOKOMOJIEKYIISIPHBIE COEUHEHUS

5.1

OCHOBHBIC TTOHATHS XAMHHU BBICOKOMOJICKYJISIPDHBIX COCHHHCHHﬁZ MOHOMCED,
IMOJINMCED, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMCPU3AINU, CpeaHsgaAa
MOJICKYJISIpHAad Macca. OcHOBHBIC MCTOAbl CHUHTE3a BBLICOKOMOJICKYIISPHBIX

COCIMHEHUMN — nmoJmMepu3ansa U MOJIMKOHACH Callu A

5.2

DKCEepUMEHTANbHBIE METOABl HW3Yy4YeHHUs BEHIECTB W WX TPEBpAICHUN:
O3HAKOMJICHHWE C O0OpasliamMu TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH,

IJIacTMacc, kayaykoB. [lomydeHre CHHTETHYECKOTO Kayuyyka U Pe3UHBI

11 KJIACC

Kon

IIpoBepsieMblIii 3JIEMEHT CO/ie PKAHUSA

1

Teopernueckre OCHOBBI XUMUH

11

XUMHYECKUH 2JIeMEeHT. AToM. SIpo aTroma, H30TOIBI. DJIEKTPOHHAs 000JI0UKa.
DHepreTHYecKue YpOBHH, TOYPOBHU. ATOMHBIC OPOUTANIH, S-, P-, d-2JIEMEHTHI.
OcobeHHOCTH pacnpefieNieHUs JJIEKTPOHOB M0 OPOUTANISIM B aTOMAax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAs! KOHPUTYpALIUs aTOMOB

1.2

[lepnonnueckuii 3akoH u Ilepuonnyeckas cucTeMa XMMHMYECKHX DIJIEMEHTOB
J.1. MenneneeBa. CBs3b epruoUUYECKOTO 3akoHa U [leproauyeckoil cucTemsl
xumuueckux anemeHToB .M. MeHzeneeBa ¢ COBpeMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHSI CBOWCTB XMUMHUYECKMX DSJIEMEHTOB M
o0pa3yeMbIX MMH HPOCTBIX U CIOXKHBIX BEIECTB IO TPYyIIaM M IHEpUOJaM.

3HaueHNEe MMCPHUOJUYICCKOIO 3aKOHA B PA3BUTHU HAYKU

1.3

Ctpoenue BemecTBa. XHUMHUYECKass CBSI3b. BUIBI XUMHYECKOM  CBS3U
(koBaJICHTHAs HEMOJISIpHAsl W TOJsIpHAsi, HMOHHAs, MeTauinueckas). VoHbI:
KaTHOHBl M aHHOHBI. MeXaHU3Mbl 00pa30BaHUS KOBAJICHTHON XUMHUYECKOU

CBs13U (OOMEHHBIN U JOHOPHO-AKLENTOPHBIN). BogoponHas cBs3b

1.4

BaneHTHOCTB. 9J'ICKTpOOTpI/ILIaTeJ'ILHOCTB. CTeneHb OKHCICHUS

1.5

BemiectBa MOJIEKyISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA

COCTaBa BeHIECTBA. TUIBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOIMCTBA




BCIICCTB OT THIIA KpHCTaHHHHCCKOﬁ pCH_IéTKI/I. Ilonsarue o AUCIICPCHBIX
cucreMax. VICTHHHBIE U KOJUIOMIHEIE PacTBOPHLI. MaccoBas 10J11 BelleCTBa B

pacTBOpe

1.6

Kunaccuduxanus HEOPraHNYECKUX COEIMHEHHUI. Homenknarypa

HCOPraHNYCCKNX BCIICCTB

1.7

Xumnueckass — peakuus.  Kraccudukanus — XMMUYECKUX — peakuuii B
HEOPraHMYECKOM U OPraHMYECKOM XMMHM. 3aKOH COXPaHEHMS MacChl BELIECTB,

3aKOH COXPAaHEHMS U IIPEBPALLICHUS DHEPIUU IIPU XUMUYECKUX PEAKLIUAX

1.8

CxopocTh peakinu, € 3aBUCUMOCTb OT Pa3InYHbIX (AKTOPOB

1.9

OOpatuMble peakiuu. XUMHUUYeCKoe paBHOBecue. DakTopbl, BIMSIONME Ha

cocTossHuE XumMuueckoro papHoBecus. llpuanun Jle [latense

1.10

QHCKI‘pOJ'II/ITI/ILIeCKa}I AUuccoluanus. CuibHble U clla0ble OJICKTPOJIUTHI. Cpe):[a
BOJHBIX pPACTBOPOB BCIICCTB: KUCJIIAs, HeﬁTpaﬂLHaH, menoyHas. Peakuym

HUOHHOIo 0OMeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBUTEILHEIC p€aKkiuu

Heoprannueckass xumust

2.1

Hemeramnesl. IlonoxeHne HeEMETaIOB B Hepnonnqecxoﬁ CUCTEMEC XUMHNUYCCKU X
QJICMCHTOB I[I/I MenpeneeBa u 0COOEHHOCTHU CTPOCHHSA AaTOMOB. dusznyeckue

CBOMCTBA HEMETAJIOB. A.]'IJ'IOTpOHI/IH HEMCTAJIJIOB (Ha OpuMepe Kucjiopoaa,

cepsl, Goctopa u yriepona)

2.2

XUMHYECKHE CBONCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoma W KPEeMHHS) M UX  COCAUHEHUH  (OKCHIOB,
KUCJIOPOJICOJICPKANIMX ~KHUCJIOT, BOJOPOAHBIX coenuHeHuit). [lpumeHeHue

BaXXHEHIIIMX HEMETAIUIOB H MX COCIMHEHUM

2.3

Meramibl. [lonoxenune merainoB B Ilepuommueckoil cucreMe XMUMHUYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O0mme guznveckue cBoMCcTBa MeTaIOB. CITaBbl METAJLIOB.

DJIEKTPOXUMUYECKU I DS/l HAPSDKEHU N METaJNIOB

2.4

XUMHUYECKHEe CBOMCTBA BAXKHEWIIMX METAJIOB (HATPUUM, KalWid, KaJIbLHM,
MarHui, alfOMUHUHN, IIUHK, XPOM, >KeIe30, Meb) U UX coeauHeHuu. Oomume

crocoOblI MosTydeHus MeTaiuioB. [IpuMeHeHre MeTalIoB B OBITY M TEXHUKE

2.5

I'emeTndeckas CBsI3b HCOPraHUYCCKHUX BCIICCTB, MPUHAAJICKAIMX K PA3JINYHBIM

Ki1accaM

XUMHUS U KU3HD




3.1

Ponp xumuu B oOecrieueHUH 3KOJ'IOI"PI‘I€CKOI>1, 3HepFeTHqCCKOﬁ U IHUIIECBOH
6630H8.CHOCTI/I, pa3BUTUU MCAUTTUHBI. Ilonsarue o Hay4YHBIX MCTOaX IMO3HAHUA

BCIICCTB U XUMHNYCCKUX peammﬁ

3.2

[IpencraBnenus 00 0OIMX HAYYHBIX MPUHLMIAX TPOMBIITIEHHOTO MOJIy4eHUS
BOXHEMIIMX BEHIECTB. YETOBEK B MUPE BEIIECTB U MATEPHUAIOB: BAXKHEHIIM €
CTPOUTEIbHBIE MaTepHUalbl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKu, CTEKIO,
KepaMHKa, MaTepuaybl i AJICKTPOHUKH, HAaHOMAaTepHasbl, OpPraHU4YEeCKUe U

MUHEpaJbHbIE YI0OpeHUs

3.3

XuMHsT U 30pOBbE YEJIOBEKA: IMpaBUJa HMCHOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, IpaBuja OE30IIaCHOTO HCIIONb30BaHUS IIPENnapaToB OBITOBOM

XUMHH B HOBCGHHGBHOﬁ KHNU3HU




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

METOANYECKHUE MATEPHAJIBI UIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCbBI CETH

NUHTEPHET






