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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoit @exnepaunn», TpeOOBaHUM K pe3ynbTaTam
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanus  (D®OIl  COO), mpencrasienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npenojaBaHus — y4eOHOro mpenmera «XuUMHS» B 00pa3oBaTeIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3paboTKe MporpaMMbl 10 XUMHUHU, K ONPEISTCHUIO
oOmieil crparernu OOy4Y€HHUs, BOCIUTAHUS W PA3BUTHS  OOYYAIOITUXCS
cpeacTBaMu ydyeOHOro mpenmera «Xumus» s 10—-11 kimaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoOHUentyalbHble mnojoxenus DIoOC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeil, COoAepKaHus, pe3yJbTaTOB OOyYeHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o011eo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIUM H3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XHUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB TMPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIEH
KyJbTYphl YENIOBEKa, a TAKXKE HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U MIPUPOIHOM cpefe. PeanuzyeTcs xummudeckoe oOpa3oBaHue
oOydJarommxcs Ha YpPOBHE CpelHero o0miero oOpa3oBaHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEPXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICIICHBl B IPOTPAMME IO XMUMHH C YYETOM CTCU(PUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HH OOIIECTBA, a TAKXKE C
y4€ToM OOIIMX 1eJied M TPUHIMUIIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTeMBI CpemHero ooOmero oOpasoBanmsi B Poccuiickoi
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UTPAaeT 0coOYI0 pOJib B
COBPEMEHHOM IMBWIM3AllMU, B CO3JaHUM HOBOM 0a3pl MarepuasbHOU
KyJabTypbl. OHa BHOCHUT CBOM BKJIaA B (OPMUPOBAHHE PALMOHAIBHOIO



HAy4yHOTO MBIIUICHUS, B CO3/JaHUE IEJOCTHOrO TMPEJCTaBlICHUS 00
OKpYXAaIIIEM MHUPE KaK O €IUHCTBE NPUPOABI M YEIOBEKAa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHHMMAHHUS BEHIECTBEHHOTO COCTaBa
OKPYKaIOIIEro MUpa, OCO3HAHUS B3aUMOCBA3U MEXKAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XHUMMUS
cTaja HEOThEMJIEMOW YacThI0 MHUPOBOW KYJIbTYpPbl, HECOOXOJUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W JKU3HU Kaxaoro wieHa oOmiectBa. COBpeMEHHAsT XUMUS
KaK HayKa co3MjaTelbHasi, KaKk HayKa BBICOKMX TEXHOJOTMM HalpaBjieHa Ha
perieHrue TriI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, TMHIIEBOM, HSKOJOTHMYECKON Oe30MacHOCTH U
OXpaHbl 3JOPOBBS.

B cooTrBercTBUMM ¢ OOMIMMM LEISAMH M MPUHIIMIAMUA CPEIHEr0 OOIIEeTO
oOpazoBanusi cojaepxkanue mnpeamera «Xumus» (10—-11 xkmaccel, 06a30BbIif
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOyYaromuxcsi,  HEOOXOJAMMYKH) UM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEHIIHOI'O BKJIIOYEHHS B JKM3Hb COLUYMA,
OpOJOJKEHUST 00pa30BaHHsA B  Pa3UMYHBIX O00JIACTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBistonuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranudeckass xumuss» U «OOmas M HeopraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHHWH 10 HEOPraHWYECKONW XUMHU (C BKIIOUCHHEM 3HAHUU U3 O0IIeh
XUMHUM) U OpraHudecKord XumMuu. @opMUpOBaHUE TAHHON CUCTEMBbI 3HAHUW TTPU
U3YYCHHH TIpeMeTa O00ecreunBaeT BO3MOXKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUN, 3aKOHOB M TEOPUA XUMUHU.

Crpykrypa conaepxanus KypcoB — «Opranudeckas xumus» u «O0mas u
HEOpraHWYecKass XuMus» c(HOpPMHUpPOBaHA B MPOTPaMME MO XMMHUHU HAa OCHOBE
CHUCTEMHOT0 TIOJIXOJla K H3YYCHHIO y4eOHOro marepuana W oOyCIIOBIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KIIACCUYECKOM TEOPUM CTPOEHHUSI OPraHUYECKUX
COCMHEHUM, a TaKXKe HAa YPOBHE CTEPECOXHUMHUYECKUX U DIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemiecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX MJAKOTCA B Pa3BUTUM — OT YIJIEBOAOPOJIOB O CIOKHBIX
OMOJIOTMYECKH AaKTUBHBIX COeIMHEHUH. B Kypce opraHuyeckol Xumuu



MOJIY4alOT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOILETO
oOpa3oBaHus NEPBOHAYAJIBHBIE TMPEACTABICHHS O XUMUYECKOM CBS3H,
KJIACCU(DUKATMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOCHHMSI, O XUMHUYECKOU pEaKIuH.

[lon HOBBIM yrJiOM 3peHHs B mpeaMere «XuMus» 0a30BOr0 YpOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOLIEro o0pa3oBaHUs
TEOPETUUYECKUA Marepuan M (PaKTOJIOrMYECKUE CBEIEHUS O BEIIECTBaX H
XUMHYecKor peakuuu. Tak, B yacTHOCTH, B Kypce «OO0mas 1 HeopraHudyeckas
XUMHS» 00yYaroUuMCsl TPEIOCTaBIsIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHHE
NEPUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHMX W  METOAOJOTHMYECKHUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMHW O BaXKHEWINIMX BEIIECTBaX, HMX COCTaBe,
CTPOEHUH, CBOMCTBAX M MPUMEHEHUH, a TAKXKE O XMUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKAHHS, HUMEIOIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKIIAHON XapakTep. DTH 3HAaHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3H
XUMHHU C JPYTMMU HayKaMH, pacKpbIBaloT €€ pojib B IO3HABATEIbHON U
PAKTUYECKON JAESATEIBHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCTIMTAHUIO YBAXKECHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIIOKEHUN
XUMHH, TIOMOTAIOT BBINYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpo0siemMax, CBS3aHHBIX C XHMHUEH, KPUTHUECKH
OCMBICTTMBATh HMHPOPMAIMIO M TPUMEHATh €€ JJig TONOJHEHUS 3HAHWMH,
pEIICHHUs] HMHTEIUICKTYaIbHBIX M OKCHEPUMEHTAIBHBIX HCCIIEIOBATEIBCKUX
3amady. B memom conepikaHue yuyeOHOro mpeamera «XUMUsS» JAHHOTO YPOBHS
U3y4eHUS]  OPUEHTUPOBAaHO  HA  ¢dopMuUpoBaHME Yy  OOydYaromMXCs
MHUPOBO33PEHUYECKONH OCHOBBI JJIsi MOHUMAaHU PUIOCO(DCKUX UAEH, TaKUX KakK:
MaTepUaJIbHOE  €IUHCTBO HEOPraHMYECKOTO0 W  OPraHWYecKoro Mupa,
00yCJIOBJIEGHHOCTb CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHEM, IT03HABAEMOCTh
IIPUPOAHBIX SIBJICHUN IYTEM 3KCHEPUMEHTA U PELICHHS NPOTUBOPEUUN MEXKITY
HOBBIMU (paKTaMU M TEOPETUUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE POIH XUMHUH
B pEHICHWU OKOJOTHYECKUX Tpo0ieM, a Takke mpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpPCOB, ChIPbS, CO3/JAaHMS HOBBIX TEXHOJOTHMH U
MaTepHaJIoB.

B nmnnaHe pemeHuss 3a1ad  BOCHMTAHMS, PAa3BUTUS W COLMAIM3ALUU
oOy4aromuXxcs NPUHATHIE MNPOrpaMMOM IO XMMHUHM HOJIXOJbI K ONPEIEICHUIO



COllepKaHUsI M TOCTPOEHHUS IMpeAMeTa MNpPeayCMaTpuBaOT (OPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JIEWCTBHM, HMEIOMMX ©0a30BO€ 3HAYEHUE s
pa3IUYHBIX BHJIOB JESITENBHOCTU: pELIEeHUs MNpoOsieM, TNOMCKa, aHalu3a |
oOpaboTku uHOpMalMK, HEOOXOAUMBIX JJIi HPUOOPETEHHsS  OIbITa
MPAKTUYECKON W HCCIENOBATENbCKON JEATENbHOCTH, 3aHUMAIOLIEH Ba)KHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpakTtuke mnpemnojaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk M Ha YPOBHE CpeAHEro oOmiero ooOpa3oBaHus, MNpU
OTNpEJICTICHUH COJIepKATEIIbHON XapaKTEePUCTUKU LieJied M3yuyeHUs NperMeTa
HanpaBJICHUEM T[EPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO MpPHU3HAETCA
(opMHUpOBaHUE OCHOB XUMHUYECKOM HayKh Kak oOOJacCTH COBPEMEHHOIO
€CTeCTBO3HAHUS, IMPAKTUYECKON MAESTENbHOCTH YeJlOBeKa M KakK OJHOro W3
KOMIIOHCHTOB MHUPOBON KyJabTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKou
NOJIXO0J K ONpPENENCHUI0 IeJel H3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMH IEJISIMU U3Y4YEHUS TpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISFOTCS

e (opmMupoBaHHe CHUCTEMBbl XUMHMYECKMX 3HAaHUM Kak BaKHEUIIEH
COCTABJISIIOIIEH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE
KOTOpPO# JieKaT KIIIOYeBbIe TMOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U
TEOPHUH XHUMHH, OCBOCHHME S3blKa HAyKW, YCBOCHHUE U TIOHUMAaHUE
CYITHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEN UX Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE TMPEACTABICHUNA O HAYYHBIX METOJaxX
MO3HAHUSI BEIIECTB M XMMUYECKHX PEAKIMi, HEOOXOJUMBIX IS
npuOOpEeTeHUsT yMEHUN OpHUEHTHPOBAaTHCA B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
TIOBCEIHEBHOM JKHU3HU;

e pa3BUTHE YMEHUH © CHOOCOOOB  NESITEIBHOCTH, CBSI3aHHBIX C
HaOMOIeHneM U OOBSCHEHHEM  XUMHUYECKOTO  DKCIEPUMEHTA,
coOmroIeHneM mpaBuil 0€30MacHOT0 0OpaIeHus ¢ BEIECTBAMH.

Hapsany c¢ atum, coaepkaTenbHas XapakTEpUCTHKAa MLEIEd M 3aaad
M3Y4YEHHUs TIpeAMETa B MPOrpaMMe MO XUMHUU YTOUHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CeroiHs B MpenojaBaHUM XUMHUU B OOJIbIIECH CTENEeHU OTAAETCS
MpEANOYTeHHE  TMPAKTUYECKOW  KOMIIOHEHTE  COJIepXaHus  Oo0ydeHus,



OPUEHTUPOBAHHOW HA MOJTrOTOBKY BBITYCKHHKA 00IIe00pa3oBaTEIbHON
OpraHu3allid, BIAJCIOUIEr0 HE Ha0OpoM 3HaHWM, a (YHKUMOHAIbHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSMH aKTHBHOTO TIOTyYeHUS 3HAHUHN
Y TIPUMEHEHUS X B PEaTbHON KU3HU IS PEIICHUS MPAKTUISCKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu W3yYeHHH TpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKeE IeNIN U 3aa49H, KakK:

amanrtanus oOydJarouuxcs K YCJIOBUSM JHWHAMHUYHO Pa3BUBAIOIIETOCS
Mupa, (QOpMHUpOBaHME WHTEIUICKTYalbHO pAa3BUTONH JMYHOCTH, TOTOBOH K
caMo00pa3oBaHUIO,  COTPYIHUYECTBY,  CAMOCTOSITCIIBHOMY  TPUHSTHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEIICCTBAMU U UX MPUMEHEHUEM;

dopmupoBaHue y OOYYAIOIIUXCS KIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIICTCHIINI), UMEIOIUX YHUBEPCAIbHOE 3HAYCHHE JI Pa3IMYHBIX BHUIOB
NEATeNIbHOCTH:  pelleHus MmpolOsieM, TIOWCKa, aHaiM3a W 00paboTKH
UHPOpPMAIKM, HEOOXOMUMBIX HJIsi TPUOOPETeHUs OMbITa JEATEIHHOCTH,
KOTOpasi 3aHUMAeT BA)KHOE MECTO B MO3HAHWUU XMMHH, & TAKXKE ISl OLICHKH C
MO3WIIMKA JKOJOTHYECKOH Oe30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB |
XUMHAYECKUX MPOIIECCOB HA OPraHU3M YelIOBEKa U TPUPOTHYIO CPENY;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPUECKHUX
CIIOCOOHOCTEH O00YYaroIUXCs: CIOCOOHOCTH CaMOCTOSITEIPHO TPHOOpETaTh
HOBBIC 3HAHUS 10 XWMHUU B COOTBETCTBHHM C XU3HEHHBIMH TOTPEOHOCTSIMH,
UCTIOJIh30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHUU IS TIOWCKA W
aHamm3a Yy4eOHOM W  HAyYHO-TIONMYJSPHOW WHQPOpPMAIMH XUMHUYECKOTO
COJICPKaAHUS;

dbopMupoBaHue H Ppa3BUTHE Y OOYYAIOIIMXCS aCCOIUATHUBHOTO M
JIOTUYECKOTr0 MBILIUICHUS, HAaOJII0AAaTeIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH,
KOTOpble OCOOEHHO HEOOXOJUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU W
MPOBEJCHUHN XUMHYECKOTI'0 SKCIIEPUMEHTA;

BOCIIUTAHUE Yy oOOydaomuxcs YOSKIEHHOCTH B T'yMaHHCTHYECKOM
HAIPaBICHHOCTH XUMHUH, €€ BaXHOW POJU B PEIICHUU TIIOOATBHBIX MPOOIeM
paIMOHANIBHOTO MPUPOAOIOIB30BaHNUs, TOMOTHEHHS YJHEPTETUUECKUX PECYPCOB
U COXpaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH
OepeXHOr0 OTHOUICHWs K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe
MPUOOPETEHHS OMbBITA HWCIIOJB30BAHUS TOJTYYEHHBIX 3HAHUU JUTSI TIPUHSITHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.



B yueObHOM miiaHe cpegHero oOImero oO0pa3oBaHUS MPEAMET «XHUMHS»
0a30BOr0 ypOBHS BXOIUT B COCTaB mpeAMeTHON obnactu «EcTtecTBeHHO-
HAy4YHBIE TIPEIMETHI».

OO6miee 4ucnO 4YacoB, OTBEAEHHBIX MJIA M3YyUYEHUS XUMHUH, Ha 0a30BOM
YpOBHE CpeaHero obiiero oopa3zoBanusi, coctaniser 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegenro0), B 11 knacce — 34 yaca (1 gac B HEAEI0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

IIpenmeT opraHnyecKkon XMMUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIYYEHUH HOBBIX BELIECTB U MaTepuanoB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuii A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opraHnyeckux BemecTs. ['omosorus, usomepus. XuMuueckas CBA3b
B OPraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxanuu OpPraHUYECKUX  BEILIECTB.
HomenknaTtypa oprannyeckux CoeAMHEHHUH (cucTeMaTrieckasi) U TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIIMX NPEACTABUTEIIECH KIACCOB OPTaHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUsS BEUIECTB M HUX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIUPOBAHUE MOJIEKYJl OpPraHWYECKHUX BEIIECTB, HaOJOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB IO IMPEBPALICHUI OPraHUYECKUX
BEIIECTB IIPU HarpeBaHuu (TJiaBlieHue, 00yTJIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, IOMOJOTHYECKHM psn. MeTaH U dTaH —
POCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE UM XMMUYECKHE CBOMCTBA
(peakuuy 3aMEIICHHs] U TOPEHMs), HAXOXKICHHUE B NPUPOJE, IMOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN Psifl. DTUIIEH U MPONUIIEH
— MPOCTEHIIINE MPEICTABUTENH aJIKEHOB: (PU3NYECKUE U XUMHYECKHE CBONCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApaTallid, OKHUCICHUS U
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHeHIme
XUMHUYECKHE CBOMCTBA (peakuust MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOr0 KaydyyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKH psia.
ALeTUIEH — TMPOCTEUIIMH NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
dusnueckne W XUMHUYECKHE  CBOWCTBA  (peakuuW  TUIAPUPOBAHUS,
rajioreHUpOBaHUs, TUIpaTalliU, TOPEHHUS] ), OTYYCHUE U TPUMEHEHHE.



Apensl. bensoi: cocTtaB, cTpoeHue, PU3NUECKHE U XMMUYECKUE CBOMCTBA
(peakuuu rajoreHMpoBaHUST W HUTPOBAHMS), MONYYEHHE U NPHUMEHEHHE.
Tonyon: cocmas, cmpoenue, uzuueckue u Xumuyeckue ceolucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayuenue u npumeHenue. TOKCUUHOCTD
apeHOB. l'eHeTHYecKas CBSA3b MEXAY YIVIEBOJOPOAAMH, NPUHAIICKAIIMMHU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBIA ra3 U MOMYTHBIE
HedTsaHble Ta3pl. HegTh u e€ npoucxoxaenue. Cnocodsl nepepadoTku HedTH:
NEPEroHKa, KPEeKUHT (TepMHUUYECKHM, KaTaluTU4ecKuil), muponus. [IpoaykTs
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
KameHnnslii yrosib v MpoayKThI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHME C oOpa3laMu IIacTMacC, KaydyKOB W PE3UHBI, KOJIEKLUU
«Hedpte» u  «VYromp», MOAENUPOBAaHHE MOJEKYJI YIJIEBOJOPOAOB H
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTUYECKOW paboOThI: MOJTy4YEHUE

ATUJICHA U U3yYE€HHUE €r0 CBOWCTB.

Pacuérnble 3agaun.

Boruncienust mo ypaBHEHHI0O XHMHMUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIMU MO HU3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKiun).

Kuciopoaconepsxkanue opranndecKue coeJMHEHUA

[IpenenbHble OAHOATOMHBIE CHUPTHL. METAaHOI W 3TAHOJ: CTPOCHHUE,
¢uznueckre U XUMHYECKHE CBOMCTBA (peaklMM C AKTUBHBIMU MeETaJJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), MpPUMEHEHHE. BomopoaHbie CBSI3M MEXKAY
MOJIEKYJIAaMU CIIUPTOB. JIeliCTBME METAHOA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaTtoMHbl€ CHUPTHL. OTWIEHIVIMKOAb W TJIUUEPUH: CTPOECHUE,
duznueckne W XMMHUYECKHE CBOWCTBA (B3aUMOJECHCTBHE CO IICIOYHBIMU
MeTaJlJIaMU, Ka4YeCTBEHHAsI Peakilisi HA MHOTOAaTOMHBIE CIUPTHI). [elicTBue Ha
Opra’usM 4enoBeka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

@deHoM: CTpOSHHWE MOJICKYJbI, (U3NYECKHEe W XUMHUYECKHE CBOMWCTBA.
Tokcuunocts henona. [Ipumenenue denona.

Anpneruabl U KemoHvl. DopManplerui, aueTaIbACTUI: CTPOECHHUE,
duznyueckre 1 XUMHIECKHE CBOMCTBA (PEaKIMN OKUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINM), OJyYCHUE U MPUMEHEHUE.



OnHOOCHOBHBIE TpeleabHbIE KapOOHOBbIE KUCIOTHl. MypaBbuHas u
YKCYCHasi KUCJIOThI: CTpO€HUE, (PU3nUecKue U XuMUYeCKUe CBOMCTBA (CBOMCTRA,
o0mme s Kiacca KUCIOT, peakuus JTepuPuKaluuu), MOIyYeHUEe U
npuMeHeHune. CTeapuHoBasi U OJICMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIN BBICIIUX
KapOOHOBBIX KHCJIOT. MpblJa Kak COJM BBICHIUX KapOOHOBBIX KHCIOT, HX
MOOLIIEE IEUCTBHUE.

Cnoxupie >pupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cinoxkubix 3¢pupoB. Kupsl. T'uaponmu3 xkupoB. [IpuMeHeHue KHUPOB.
buonoruyeckas poib KHUPOB.

VYrneBoasl: coctaB, Kilaccuukanus —yriaeBoAoB (MOHO-, JH- U
nonaucaxapunpl). [roko3a — mnpocTeHIMii MOHOcaxapuja: OCOOEHHOCTU
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuaom meau(Il), okucnenune ammuayHbIiM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIFOKO3bI), HAXO0XKJECHNUE B MPUPOJE, TPUMEHEHHE,
ouonornyeckas poisib. @orocunre3. PpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemironosa kak npupoiHbie mojimMepsl. CTpoeHue Kpaxmana u
HeUrono3el. DU3NUecKue M XUMUYECKHE CBOMCTBAa Kpaxmana (THUAPOIU3,
KaueCTBEHHAs pPEaKLUs C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEUIECTB M HUX IPEBPALICHUM:
npoBefieHne, HAOMI0IeHUE U ONMKMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: FOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMHA OJHOATOMHBIX CIIUPTOB (OKHUCICHHE 3TAHOJA
okcuaoM meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCUCTBUE TIIUIEPUHA C
rugpokcuaom meau(Il)), ampaerugoB (OKHCIEHHME aMMHAYHBIM PacTBOPOM
okcuna cepebpa(l) m rumpokcumom memu(Il), B3ammopeicTBHE Kpaxmana ¢
MOJIOM), TIPOBEJCHUE NPAKTUYECKOW pabOThl: CBOMCTBA pPAacTBOpAa YKCYCHOMU
KHUCJIOTHI.

Pacuérnbie 3anaumn.

Boluncnenuss Mo ypaBHEHUIO XUMHUUYECKON peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOTO U3 HCXOJHBIX BEHIECTB WM MPOIYKTOB
peaKkium).

A3zoTconepxaliye OpraHMu4ecKue COeIMHEHN.

AMUHOKHCTIOTBI ~ KaKk  amM(OTEpHBIE  OPTraHUYECKUE  COCIMHCHHS.
du3nyuecKkue U XMMUYECKHUE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpE TIIMIINHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuab.



benku kak mpupoliHbIe BBICOKOMOJEKYJsIipHbIE coeauHeHus. [lepBuunas,
BTOpUYHAsI U TPEeTUYHAs CTPYKTypa OelkoB. XUMHUYECKHE CBONCTBA OEIKOB:
TUAPOJIU3, IEHATypalusi, KaUeCTBEHHbBIE PEAKIIUU Ha OCIIKU.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUsS BEIIECTB M WX IMPEBpallCHUMN:
HaOJII0JICHHE M OMHCaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: JCHATypalusi OeIKOB
MIPU HArPEBaHUHU, IBETHBIE peaKIUU OCIIKOB.

BricokomosiekyJsipHbIE COeTMHEHMS

OCHOBHbIE TIOHSTUS XHMHHU  BBICOKOMOJICKYJISIPHBIX  COETUHEHMM:
MOHOMED, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpHU3AIlUU, CPEaHSS
MoJieKyJsipHasi Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN — TTOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB M WX MpEeBpallCHUM:
O3HAKOMJICHHME C oO0pa3llaMu TPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyyKoB.

MexnpeaMeTHbIC CBSI3H.

Peanuzanus MEXNpeIMETHBIX CBS3€H TNPU H3YUYCHUH OPTraHHUYECKOUN
xumu B 10 Kiacce OCyIIECTBISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MOHATHMA, TaK W TOHATUN, SBJISIOMIUXCS CHUCTEMHBIMU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TMOHSATHUS: SBJICHUE, Hay4YHbIA (aKT,
TUI0TEe3a, 3aKOH, TEOpHWs, aHAIM3, CHUHTE3, KJIacCHU(PUKALUi, NEPUOIUIHOCTD,
Ha0JII0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT, MOJIETTUPOBAHNUE.

®uznka: wMarepusi, DHEpPrusi, macca, aToM, DJJIEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJI0, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, GPU3MUECKHUE BEIIMUMHBI i €IUHULIBI UX U3MEPECHHUS.

buonorusi: kierka, opranusM, 6uocdepa, oOMEH BEHIECTB B OpPraHU3ME,
¢doTtocuHTEe3, OMONOTMYECKH aKTHUBHBIC BemlecTBa (OENKH, YTIEBOIBI, >KUPBI,
bepmMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HCKOMAEMEIE,
TOIUIMBO, PECYPCHI.

TexHomorusi: MUIIEBbIE MPOIYKTbl, OCHOBBI PAllMOHAJIBHOIO MUTAHUA,
MOIOIIIUE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepUabl
13 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKAS XUMUA



Teopernyeckre OCHOBbI XUMUM

XHAMHUYECKHA DJIEMEHT. ATOM. Snpo artoma, H30TOIBI. OJIEKTPOHHAS
000J10uKa. DHEPreTHYCCKUE YPOBHH, ITOTYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/ieiieHUs AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[lepuonnueckuit 3akoH u llepuoamyeckas cucTeMa XUMHYECKHUX
anementoB JI. WM. MengeneeBa. CBs3b NEPUOAMYECKOTO 3aKOHA W
Ilepuonnueckor cucrempl xuMudeckux dieMmeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKHUX DJIEMEHTOB U O0Opa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX
BEIIECTB MO TpyINIaM M MepuojaM. 3HAYEHHUE IMEPHUOJIMUYECKOr0 3aKOHa B
Pa3BUTHU HAYKH.

Ctpoenue BeliecTBa. XHUMUYECKas CBsI3b. BHIbl XHMHUYECKON CBA3U
(KoBaJIeHTHAsI HETOJIAPHAS U TOJISIpHAS, HOHHAS, METa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOW CBs3M (OOMEHHBIH U JIOHOPHO-
akuenTopHblil). BonoponHnas cBsa3b. BalleHTHOCTB. DIIEKTPOOTPULATEIBHOCTD.
Crenensp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BELIECTBA. [WIIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIIMYECKOW PEIIETKH.

[TonaTHE O nHUCHEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBast 10JIs1 BeLIeCTBa B paCTBOPE.

Kiaccudukanus HEOPTraHUYECKUX COCIMHECHU. Homenknarypa
HEOPraHWYECKMX BEILIECTB. ['€HeTHYecKas CBsA3b HEOPraHMYECKUX BEIECTB,
IIPUHAJICKAIIMUX K PA3JIMYHBIM KJIACCAM.

Xumuueckass peakiusa. Krmaccudukammss XUMUYECKUX pEaKIuii B
HEOPraHUYECKON M OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3IW4YHBIX (DaKTOPOB.
O6paTtumble peakiuu. XUMHUYECKoe paBHOBecue. DaKTOpbl, BIUAIONIME HA
COCTOsIHME XUMHU4YecKoro paBHosecus. [Ipuanun Jle [laTense.

OnekTponutnyeckas auccouuanus. CUllbHbIE U CJIa0ble AJIEKTPOJIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCasi, HEUTpaabHas, IETOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU.



DKCIIEPUMEHTAIBHBIE METOJbl U3Yy4YEHUs BEIIECTB M HMX NPEBPAILCHUN:
neMoHcTpanusa Ttabnun «llepronnueckas cucreMa XUMHUYECKUX DJIEMEHTOB JI.
N. MenneneeBay, nu3ydeHue Mojieliel KpUCTAUTMYECKUX PEIIETOK, HAOII0IeHHE
W ONHCaHUE JACMOHCTPAIIMOHHBIX U JIa0OPATOPHBIX ONBITOB (pa3fiokKeHUE
MEepOKCUIa BOAOPOJAa B MNPUCYTCTBUU KATAIM3ATOPA, OIMPEACICHUE CPEIBI
pacTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAIBHOTO HWHAMKATOPA, PEAKIUU
MOHHOTO 0OMEHa), POBEJACHUE MPAKTUYECKON padoThl «BiusHue pazmuyHbIX
(haKTOpPOB Ha CKOPOCTh XUMHUUECKOUN PEAKITUN.

PacuétHnle 3agaun.

Pacu€éTtel 1noO ypaBHEHUAM XUMHUUYECKUX PpEAKLUH, B TOM YHCIE
TEPMOXMMHUYECKUE PACUYETHI, paCU€Thl C UCIOJIB30BAHUEM TMOHATHS «MaccoBas
JIOJISI BEIIECTBAY.

Heopranuueckast xumus

Hemeramnel. Ilosmoxxenne HemeraiuioB B llepuonnueckon cucreme
xumuueckux sneMentoB J[. . MennaeneeBa u 0COOCHHOCTU CTPOCHMSI aTOMOB.
dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpOJia, cephl, hochopa u yrieposa).

XUMHUYECKHUE CBONCTBA BAKHEUIINX HEMETAIJIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepoga U KpeMHHS) U UX  COEOUHEHMH  (OKCHIIOB,
KHUCJIOPOJCOAEPKAIIUX KUCIOT, BOJIOPOAHBIX COCTUHEHM).

[IprMeHeHne BaXKHEHIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Mertanmel. [Tomoxenne meramuioB B [lepuoauueckoi cuCTEME XUMHUYECKHAX
sanementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AIEKTPOHHBIX
ob6osouek atoMoB MeTauioB. O0mue Gpuznueckue cBocTBa MeTauioB. CIUIaBsl
METaJUIOB. DIEKTPOXUMUYECKHUH psii HAPSIKEHUN METAILIOB.

XUMHYECKHE CBOMCTBA BAXHEUIIUX METAJUIOB (HATpUM, KaJIui, KaJabIUM,
MarHui, aJlOMUHUM, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHCHHUIA.

OO6mue crnocoObl MOTyYeHHS MeTaIoB. [IpuMeHeHne MeTaIIOB B OBITY U
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3y4YEeHHUs BEIIECTB M HUX MPEBpALICHUM:
M3Y4YeHHE KOJUICKIIMU «MeTauibl B CIUIaBbl», 00pa3Ii0B HEMETAIIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3aJ1a4, HAOIIOJICHHEe W OINHCAaHWE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX  OIBITOB  (B3aMMOJCHCTBHE THAPOKCHAA  alFOMHUHHUS  C
pacTBOpaMu KHCJIOT M WIEJIOYEH, KAYECTBEHHBIE pEAKIMA Ha KATHOHBI
METAaJJIOB).

Pacuértnblie 3amaun.



Pacuétpl Maccel BemecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAcC€ MM O0BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEILLIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU
OJIHO W3 BEUIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xumMuu B oGecrieueHnH YKOJI0TUYECKOM, SHEPTETUUECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIUHBL. [loHATHE O Hay4YHBIX METOJax MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 OOWIMX HAyYHBIX MPUHLHUINAX [TPOMBIIUICHHOTO
NOJIyYEHUS] BAXKHEHIINX BEUIECTB.

YenoBek B MHUpE BEUIECTB U MAaTEpUAJIOB: BAXKHEWIIHNE CTPOUTEIBHBIE
Marepuasbl, KOHCTPYKUHOHHBIE MaTepHuaibl, KpacKH, CTEKIO, KEepaMHKa,
MaTepuaibl 1 3JIEKTPOHUKH, HAHOMATEPHUAbl, OPraHUYECKUE U MUHEPAJIbHBIC
yI00peHus.

XUMHSL U 3J0pOBbE YEJIOBEKA: MpaBUia UCIOIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuja OE30MacHOr0 HCIOJIB30BAaHUSL TPENapaToB OBITOBOU
XVUMUH B [IOBCEIHEBHON JKU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuszamust MeXnpeaMETHBIX CBSA3eM IpU M3yYeHUH OOwEed ¢
HeopraHu4ecko XxuMuH B 11 Kiacce OCylecTBIsIETCS 4Yepe3 HCIOJIb30BAaHUE
KaKk OOIIMX €CTECTBEHHO-HAyUHBIX MOHATUH, TaK M MOHATUH, SBIISIOLIUXCS
CUCTEMHBIMHU IS OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO011ue ecTeCTBEHHO-HAyYHbIE MOHATHS: HAyYHBIH (akT, TMIIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KIacCU(pUKaLUsi, NEPUOAUYHOCTh, HAOJIIOJIEHUE,
JKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®usuka: Marepus, dHEPIus, Macca, aroM, JIEKTPOH, IIPOTOH, HEWUTPOH,
WOH, U30TON, PAJAMOAKTUBHOCTb, MOJIEKYJA, OHEPIeTUYECKUH YPOBEHb,
BEIIECTBO, TeJlO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBa, (UINYECKUE
BEJINYMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTD.

buonorusa: kierka, opraHmsM, O3KOcucTema, Ouocdepa, Makpo- Hu
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3ME.

I'eorpadus: MuHepasnbl, TOPHBIE TMOPOJBI, TOJIE3HBIE HCKOMAeMBbIe,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast IIPOMBIIJIEHHOCTb, METaJUTyprus,
ITPOU3BOJICTBO CTPOUTEIIBHBIX MaTepHaloBs, CEIBCKOXO03MCTBEHHOE
IIPOU3BOJICTBO, NULIEeBas IIPOMBIIIEHHOCTb, (dapmaneBTUYECKas



IMPOMBINIJICHHOCTD, ITPONU3BOACTBO KOCMCTUUCCKUX IIPCIIaApaTOB, IMPOU3BOACTBO
KOHCTPYKIOMOHHBIX MaTcpualioB, SJICKTPOHHAA IIPOMBIIIJICHHOCTD,
HAHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHEero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeIMEeTHbIM H TpeAMeTHbIM). HaydHo-meTogudyeckoid OCHOBOM IS
pa3pabOoTKH TIAHUPYEMBIX PE3YJIHTATOB OCBOCHUS IPOTPAMM CPEHET0 OOIIEro
00pa3oBaHUs SBISETCS CUCTEMHO-/ICSATEILHOCTHBIN TTOAXO/.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHETrO
o01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKOHW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIeNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE pa3BUTUE BHYTPEHHHUX YOEXKIACHUN JWYHOCTH Ha
OCHOBE KIIIOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIEHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKaMH, MPUCYIIUMH LEIOCTHOM
CUCTEME XHUMUUYECKOT0 00pa30BaHMUS;

HAJIM4YME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€UHCTBE Y4YEOHOM M BOCHUTATENBHOM JAESATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTAMU U UJIeallaMHi POCCUICKOTO IPakIaHCKOIr0 OOIIECTBA, MPUHITHIMU B
o0IIecTBE HOPMAaMH M TIPABHJIAMH TOBEJACHUS, CIIOCOOCTBYIOIIMME TPOIIeccam
CaMOIIO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuXxcs.

JInuHOCTHBIE pPE3yNbTaThl OCBOCHMS TMpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OMBITA MO3HABATEIPHOM M TPAKTUYECKON IEATEIHHOCTU
00y4JaromMXCs MO peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpaaaHCKOTO BOCIIMTAHUS



OCO3HAHUS  OOyYalOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBOXKECHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUS. O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOW MEATEIbHOCTH MPHU CO3JAaHUU
y4eOHBIX TPOCKTOB, PEUICHUN YICOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJO0B YU€OHOU JIEITEIIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUA

[IEHHOCTHOTO OTHOILICHUS K HMCTOPUYECKOMY U HAy4YHOMY HACIIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TPOIECCY TBOPUECTBA B OOJACTU TEOPUU U MPAKTHUECCKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PE3yJIbTaT
JUTUTENIBHBIX HAOIIOJIEHUM, KPOIMOTIMBBIX OSKCIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

UHTEpECa W TO3HABATEJIbHBIX MOTHBOB B IMOJYYEHUH M MOCIEIYIOUIEM
aHanu3e  WHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSIX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUSA

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYalldd, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
MO3UIINIT HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE IMOCIEACTBUM ATUX
IIOCTYIIKOB;

4) dopMupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHMS IIEHHOCTEW 3J0pOoBOro M 0Oe30macHoro o0pa3a IKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmoieHnst mpaBuil OE30MacHOr0 OOpaIeHUsi C BEIIeCTBAMH B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIMBHAYaJbHOTO U KOJUIEKTUBHOTO
0€30MacHOro0 TMOBEJICHUS B CHUTyalMsX, YTrpOKAalOUMX 30POBBI0 U JKHU3HU
JIIOEH;



OCO3HAHUS  TOCJHEACTBUA W  HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOieHus ankorosis, HAPKOTUKOB, KypeHus);

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIIHCKOM
NEeSTENbHOCTH, OOLIECTBEHHO TIIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NEATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUHM TMPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YHYEHHIO MpOoQeccuil pa3inyHOro poja, B
TOM YHCJIC€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

yBOXEHUSI K TPyAy, JIOIIM Tpylda U pe3yiabTaram TpYI0BOH
NESATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHIWBUIYAJIbHONH TpPACKTOPUHU
oOpazoBanus, Oyaymield npodeccuu U peanusaiu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB
U TOTpeOHOCTEeN 00IIEeCTBa;

6) 3K0JI0rNYeCKOro BOCIIUTAHMS

AKOJIOTHYECKH 11eJ1eCO00Pa3HOT0 OTHOIIECHMS K MPHUPOAE, KaK MCTOUHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

NOHUMAaHMS TJIOOAIBHOTO XapaKkTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHHSI HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHUN XUMHH IS
pelIeHns BOMPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOIO HENPHUATUS JCUCTBUW, NPUHOCAIIMX Bpel OKPYKAIOIIEH
IPUPOJHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJIOTHYECKUE
MOCJEACTBUS MPEANIPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIUYMUS  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KYJbTYpbl, OIbITA JESITEIBHOCTH HKOJOTMUYECKON HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLUAIIBHOM
MPaKTUKE, CHOCOOHOCTM W YMEHHUSI AKTHUBHO MPOTUBOCTOATH HUJIEOJIOTHUU
xemooouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAHUS CcHeuu(PUKH XUMHUM Kak HayKH, OCO3HAHHUS €& poiau B
(GbopMUPOBaHUN PALMOHATBLHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU 1IEIOCTHOTO



MpeCTaBICHUs 00 OKpYKaIOIIeM MUPE KaK O €UHCTBE MPUPOIbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIeHHWU MNPOoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALUMUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJIA B
CO3JJaHUM HOBOM 0a3bl MaTepUaIbLHON KYJIbTYPhI, PEIICHUH TJI00aTbHBIX
mpo0JieM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIEBOM W JKOJOTUYECKOM O€30MacHOCTH, B PA3BUTUU  MEUIIMHBI,
o0ecrie4eHUH YCIOBUM YCIICIIHOTO TPY/ia U SKOJOTHUYECKU KOM(OPTHOH KU3HU
KaXXJIOTO ujieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHMS, HUCIOJB3YeMBIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TMOJlydaeMble 3HAHHUS ISl aHaIW3a WU OOBSICHEHUs SIBICHUU
OKPYKAIOIIEr0 MHUpPA U MNPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€aTh
000CHOBaHHBIC 3aKJIIOUYEHUS] HA OCHOBE HAy4YHBIX (DaKTOB U HMMEIOIIUXCS
JIAHHBIX C LEJIBIO MTOJIYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENbHO HCIOIb30BaTh XUMHUYECKUE 3HAHUS s
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K [IO3HAHUIO U UCCIIEI0BATEIBCKOM AEATEIbHOCTH,

TOTOBHOCTH UM  CIIOCOOHOCTM K HEMPEPHIBHOMY O0Opa3oBaHHUIO U
caM000pa30oBaHUIO0, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUI MO XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOGHHOCTSAM  TpyJa B  pa3IuyHbIX  cdepax
npodeccuoHaIbHOM eATeTFHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pe3yabTaThl OCBOCHUS Y4eOHOTO TpeaMeTa «XHMHUS»
Ha YPOBHE CpeJIHEro 00MIero 00pa3oBaHus BKIIOYAIOT:

3HaYUMbIe I (QOpPMHpOBAHHS ~ MHUPOBO33PEHHUS  OOYYAIOIIMXCS
MEXKTUCITUTUTHHAPHBIC (MeXIpeIMEeTHBIC) OOIIICHAYYHBIC MOHSTHS,
OTpaKalolue IeJIOCTHOCTh HAYYHOW KapTUHBI MUPAa W CHEHH(DHKY METOJOB
MO3HAHMSI, WCIOJIb3YEeMBIX B €CTECTBEHHBIX HaykKaxX (Marepwisi, BEIIECTBO,
SHEprusl, SBJICHHE, IMPOIECC, CUCTeMa, HAy4YHBIA (aKT, MPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJCJIOBaHUE, HAOIIOJCHHE, H3MEPCHHE,
OKCIIEPUMEHT U JIPYTHE);



YHUBEpPCAIbHbIC y4eOHbIe JICUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PETyJIATHBHBIE), oOecrneuuBaronme GopMUpoBaHUE
(G YHKIIMOHAIBHOM TPAMOTHOCTH U COIMATILHON KOMIETEHIIUU 00yYaroIInXCs;

CIIOCOOHOCTD o0yyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKNE 3HAHUS U  YHHUBEPCAIbHBIC
y4eOHbIe TEUCTBUS B O3HABATEIbHOM U COLUANIBHON MPAKTHUKE.

MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJAECHUE YHUBEPCATbHBIMU
y4eOHBIMHM  TIO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBjaleHHe  YHMBEpPCAJIBHBIMHM  Y4eOHBIMH  IO3HABATEJIbHBIMH
JEeCTBUSIMM:

1) 6a30Bble JJOrHYecKHe JeCTBUS:

caMoCTOSITeIbHO  (OPMYJIHUPOBATh W aKTyalU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeysTh LEIH JEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHUSI, COOTHOCUTb PE3YyJbTaThl JESATEIBHOCTH C TOCTaBJICHHBIMU
IIEIIMU;

UCIIOJIb30BaTh MIPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHSITUM U YCTAaHABIMBATh UX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOIIHE TTOHATHS JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUI;

BBLIOMPATh OCHOBAaHHMS M KPUTEPUU JUIS KIacCUPUKAIIMKA BEIIECTB M
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIC CBS3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHUSI (MHAYKTUBHBIE, IETYKTUBHBIC, I10
AQHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B pacCMaTPUBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKITIOUCHHS;

IMPUMEHATh B  IIPOLECCE  IIO3HAHUSA, HCHOJB3YEMbIE B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIC)  MOJEIH, TNPeoOpa3oBBIBaTH  MOJICIBbHBIC
MPEJCTaBICHUS] — XUMHUYECKUM 3HaK (CHMMBOJ) OJJIEMEHTa, XUMHYECKas
dbopmyna, ypaBHECHHE XHMHYCCKOW PpEAKIHH — TMPH PEIICHUH YISeOHBIX
MO3HABATEJILHBIX M MPAKTUYECKUX 3aJ]1a4, NMPUMEHSITh HAa3BaHHBIE MOJCIbHBIE
MPEACTABJICHUS JJI BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3yYa€MbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a30BbIe HCCIEeI0BaATEIbCKHE IEHCTBUSA:



BJIAJI€Th OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB U XUMUUYECKUX
peaxkuuu;

dbopmynupoBaTh LeNM M 3aJa4d  KMCCJIEIOBAHUS, MCIOJIb30BATh
MOCTaBJICHHBICE M CAMOCTOSATEIHHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsi POPMUPOBAHUS TUIOTE3BI 11O MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIAJIETh HABBIKAMHU CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYCHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHHUs HAOI0aaTh 3a
XOJIOM  TpoIlecca, CaMOCTOATENIBHO MPOTHO3MPOBATH €ro  pe3yJibTar,
dbopmynupoBaTh OOOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTHU
pPEe3yIbTATOB MCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIAHHOM
pabore;

npuoOpeTaTth ONBIT YYCHUYECKOW HCCIEAOBATEIBCKOW W TPOCKTHOM
JESATeTbHOCTH, TPOSIBISATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJad, MPUMEHCHHUIO Pa3InYHBIX
METO/IOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PpA3JIMYHBIX HCTOYHHUKAX HWHOOpMaIK (Hay4dHO-
HOMYJIsIpHAsl JIUTEpaTypa XMMUYECKOTO COJEpX aHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcel HTepHeTa), aHanmu3upoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (GOpM
IpeICTaBICHUS, KPUTHYECKHU OILICHUBATh eé JI0OCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTD;

bopMynHpOBaThH 3aMPOCHl U MPUMEHSITh PA3JIUYHBIE METO/bI ITPU TTOUCKE U
orbope wuHpOpMAIUK, HEOOXOIUMOW IS BBITIOJTHEHUS Y4YeOHBIX 3aaad
OIPEAECIIEHHOIO TUIIA;

IpUOOPETATh OMBIT MCIOIB30BAHMS MHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U APYTHE);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
XUMUYECKOW HH(OpMaLMell: NPUMEHATh MEXIpeaAMeTHble ((u3znueckue Hu
MaTeMaTH4YecKue) 3HAKM W CHMBOJBL,  GOpMynbl, aOOpeBHATYPHI,
HOMEHKJIATYpY;

UCIIOJIB30BaTh M MpPeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HarJISIAHOCTH.

OBJaseHne yHMBEePCAJTbHBIMH KOMMYHUKATUBHBIMHU A€iICTBUSIMU:



3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TE€Mbl B XOJ€ Auaiora
W/WIM AUCKYCCUH, BBICKa3bIBaThb HAEH, (HOPMYIUPOBATH CBOM NPEIJIOKECHHS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNATh C MPE3CHTAMEN PE3YJIbTAaTOB MO3HABATEIBHOU JESTENBHOCTH,
IIOJIYYEHHBIX CaMOCTOSTENIBHO WJIM COBMECTHO CO CBEpPCTHHUKaMU IpH
BBINIOJITHEHUHM XHMHYECKOTO OJKCHEPUMEHTAa, MpaKkTUYeCKOW paboThl 1O
HCCJIEI0BAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaU3allui y4eOHOT0 MPOEKTa U
(opMynHpOBaTH BBHIBO/BI MO pe3yjIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIacOBaHMs MO3UIUI B X0/1€ 00CYX/I€HHUSI 1 OOMEHA MHEHUSIMHU.

OBiaeHne yHMBEPCAJIbHBIMH PeryJATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIIATh CBOIO IMO3HABATEIBHYIO
NEATENbHOCTh, ONpenesAst €€ Leau W 3aJadd, KOHTPOJIMPOBAaTb U IO MEpE
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpEUIaraéMblii aJroputM JEHCTBUN TIpH
BBIMIOJTHEHUU YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Hauboliee
¢ exTuBHBIN cnocod MX pelleHdus ¢ Y4E€TOM TOJYYEeHHs] HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBJISITh ~ CAMOKOHTPOJIb  CBOEH  JIESATEIBHOCTM HAa  OCHOBE
caMOaHaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KIJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD)
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUH O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B IO3HAHWUU SIBICHUU
npupoAbl, B (OPMHUPOBAHWUU MBIIUICHUS ¥ KYJIBTYpbl JIUYHOCTH, €&
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOMW JUIsl PEIICHUs MPAKTHUYECKHUX
3a/lad U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO H
MPUPOJTHOM CpelIE;

BJIQJICHUE CUCTEMOM XHMHWYECKMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralolINe TMOHATHS (XUMHUYECKHM D3JIEMEHT, aToM, OJJEKTPOHHAas
o0oyoYKa aToMa, MOJIEKYJa, BAJICHTHOCTh, DJIEKTPOOTPHUIATEIHHOCTD,
XAMHYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas W COKpamiéHHas),
MOJb, MOJISIDHasE Macca, MOJSPHBIM  OOBEM,  YIJIEPOJHBINA  CKEJIEeT,
(GyHKIMOHANIbHAS TpyMNNa, pajuKal, HU30MEpHusi, H30MEphbl, TOMOJOTUYECKHUI



psill, TOMOJIOTH, YTJIEBOJOPOJbI, KHUCJIOPOJ U a30TCOJIepXKallue COCIUHCHMUS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHBIE COCAMHEHNS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS opranudeckux Bemiects A. M. Bytneposa,
3aKOH COXpPAaHEHHS MacCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMUU;, MHUPOBO33PEHUYECKUE 3HAHMS, JIeXKAlMe B OCHOBE IOHUMAaHUS
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHHSI O CBOMCTBAxX, COCTaBE, MOJYYCHUU U OE30MACHOM UCIIOJIHb30BaHUU
BOKHEUIIINX OPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU ACSATEITbHOCTHU
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC MPU3HAKU MOHITHH,
yCTaHABIIMBAaTh WX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME TMOHSITHUS
P OMKMCAHUU COCTaBa, CTPOSHUS U MPEBPAICHUN OPraHUYEeCKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY IS
COCTaBJICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMynT OpraHMYECKMX BEIIECTB W YPaBHEHUM XHUMHUYECKUX pEaKIui,
U3rOTaBIMBATH MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIIECTB JIJIS WUTFOCTPAIIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHM YCTAaHABIMBATH MPUHAICKHOCTh U3YYEHHBIX
OpraHMYeCKUX BEHIECTB IO KX COCTaBY U CTPOCHHUIO K ONpPENeIEHHOMY
KJIacCy/Tpymie COoequHEeHU (YIrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpKalIue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUWHEHUs), N1aBaTh WM Ha3BaHUS 110
cucreMarnueckoil HomeHknatype (IUPAC), a Takke npuBOIUTH TPUBUAJTIBHbBIE
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIMUJICH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PEHOI, (hOopMaNblIeThI, alleTalbICTH I, MypaBbUHAS
KHACTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHCIOTa, CTEapUHOBAas KHCIIOTA,
TIII0K03a, (hPyKTO3a, Kpaxmall, IEJUII0NI03a, TIIUIIHUH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENETSATh BUILI XUMHYECKOW CBS3U B
OpraHUYECKUX COECTUHEHUSX (OJUHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH IOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytiepoBa s OOBSCHEHUS 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT HX COCTaBa W CTPOCHHUS; 3aKOH COXPaHEHUS MacChl
BEILIECTB;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
dusznyueckre U XMMHYECKHE CBOWCTBA TUIUYHBIX MPEJCTABUTENCH Pa3TUIHBIX
KJIaCCOB OPTaHMYECKUX BEIECTB (METaH, 3TaH, STUJIEH, MPOIMWICH, alleTUJICH,
OyraaueHn-1,3, metmnOyranueH-1,3, 0€H30J, METaHO, 3TAHOJ, dTUICHTJIUKOJIb,



IUIEepUH, GEHO, alleTalbAeTu]l, MypaBbUHAs U YKCYCHAasl KUCIOTHI, TIIOK03a,
Kpaxmayu,  LEeJUII0JIO3a,  aMHUHOYKCYCHasi  KUCJIOTa),  WLIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUN C UCTIOIB30BaHUEM CTPYKTYPHBIX (hopMyiT;

c(hOopMUPOBAHHOCTH yYMEHUS XapaKTepU30BaTh UCTOYHUKH
yIIEBOJOPOHOTO ChIpbs (HEeDTh, MNPUPOIHBIN Ta3, Yrojib), CIOCOOBI HX
nepepaboTKU U MPAKTHUECKOE TPUMEHEHHE TTPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIUUCICHHUS MO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bE€Ma, KOJTUYECTBA UCXOTHOTO BEIIECTBA WU MPOYyKTa
peakIuu 10 HW3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WU NMPOAYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHUM BIIAJIETh CHUCTEMOW 3HAaHUUA 00 OCHOBHBIX
MeToJaX HAy4YHOTrO MO3HAHUS, UCIIOJIb3YEeMbIX B XUMHH MPU U3YUCHUU BEIIECTB
U XUMUYECKMX  sBJICHUN  (HAOMIOJEHHWE, W3MEpPEeHHE, JKCIICPUMEHT,
MOJICIMPOBAHKE), HCIIOIb30BaTh CHCTEMHBIE XHMHYECKHE 3HAHHUS A
NPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYaAllMSX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

chOpMHPOBAHHOCT ~ YMEHHUW  CcOOJOAaTh  MpaBWiIa  IMOJIb30BaHUS
XUMHYECKOW TMOCyAod W JabopaTOpHBIM 000pYyIOBaHHMEM, a TakkKe IpaBuia
oOpaleHusi ¢ BEHIECTBAMHU B COOTBETCTBUHU C MHCTPYKIHSIMHU IO BBHIMOJIHEHUIO
71a60paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUHN IUIAHUPOBATh W BBIIOJHATH XUMHUYECKUH
OKCIIEPUMEHT (TpEeBpaIlleHUs] OPraHWYeCKUX BEIIECTB TMPU HArpEeBaHUH,
MOJIyYeHHE OTUJIEHA M M3YYCHHE €ro CBOWCTB, Ka4yeCTBEHHBIC pPEaKIUu
OpraHMYeCKUX BEIIECTB, JeHATypalus OENKOB MpPU HArpEeBaHWM, IIBETHHIC
peaknuu OETKOB) B COOTBETCTBUU C TPABHJIAMH TEXHUKH O€30MACHOCTU TPHU
oOpalieHry C BEIIECTBAMU M JIA0OPATOPHBIM O0OPYIOBAHHEM, TPEICTABISATH
pEe3yNbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHHUH
COOTBETCTBYIOIIMX peakiuii ¥ (GOpMYIUPOBATh BBHIBOJBI HAa OCHOBE JTHX
pPE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHA KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(OpPMAINIO, TONYyYaeMYyH M3 pPa3HbIX HCTOYHHUKOB (CpPEJCTBA MAacCOBOM
uHdopmaruu, HTEpHET U ApyTHX);

chOpMHPOBAHHOCTh ~YMEHUW  COONIOAATh TMpaBWiIa  IKOJIOTHYECKU
1e7ecoo0pa3HOro MOBEICHHUS B OBITY W TPYIOBOW MESITEIBHOCTH B IIEJISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOLIEH NPUPOIHON Cpeibl, OCO3HABAThH



OMACHOCTh BO3/ICHCTBHS Ha JKUBBIE OPraHU3Mbl OMPEAECIEHHBIX OPraHUYECKUX
BelllecTB, MoHUMast cMbich nokazatens [1/IK, mosicHats Ha mpumepax crnocoObl
YMEHBIICHHUSI W MPEAOTBPALICHUS] MX BPEAHOTO BO3JECUCTBHUS HAa OpPraHU3M
YEJI0BEKA;

JUIsl 00YYaIOIKUXCS C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3/IOPOBBS: YMEHUE
MPUMEHSITh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAxX IMO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUIA;

JUISL CHeNbIX W CHAa0OBHASIIMX OOYYalolUMXCs: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKUX POopMyII.

11 KVIACC

[IpenmerHbie pe3yibTaThl OCBOeHUs Kypca «OOmmiasi u HeopraHuudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJACTABICHUN: O XUMHUYECKOW COCTaBJISIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUU B TO3HAHUU SIBJICHUU
Opupoabl, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHAJIPHOM TPAaMOTHOCTH, HEOOXOJUMOM ISl pEelIeHUs] MPaKTUISCKUX
3a/1a4 ¥ JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0pPOBBIO H
MPUPOJHON Cpefe;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJSPHBIH 00BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIATEIBHOCTh, CTENECHb OKUCICHUSA, XUMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTALIMYECKast
pel€TKa, TUIbl XUMHUYECKHUX PEaKIUid, paCTBOP, AIEKTPOJIUTHI, HEAJIEKTPOIUTHI,
BJICKTPOJIUTHYECKAS JUCCOLUANMS, OKHUCIUTENIb, BOCCTAHOBUTEJb, CKOPOCTh
XUMHUYECKOW pEaKIMy, XMMHUUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON NUCcolManuu, nepuoanueckui 3axkon 1. . Menaeneena,
3aKOH COXPaHEHHWsSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUsS W IPEBpallCHUS
SHEPryU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOIMYCCKUN S3bIK
XUMHWH, MHUPOBO33PCHUYECCKHE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHUS
MPUIMHHOCTH M CHCTEMHOCTH XHMHYCCKHUX SBJICHUN, (HaKTOJIOTHICCKUC
CBEJICHUSA O CBOMCTBAaX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIIOIb30BAHUU
BOXHEHIIIUX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKON JESITEILHOCTH
YeJIOBEKa,;



c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEpPHbIE MPU3HAKU MOHATHM,
YCTaHABIMBAaTh WX B3aWMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOUIWE IOHSITHUA
MIpY ONUCAHWU HEOPTAaHMYECKUX BEIIECTB M UX MPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIL30BaTh XUMUUYECKYIO CUMBOJIMKY JIs
cocTaBlieHHs (QOpMyN BEIIECTB M YypPaBHEHMH XHMHUYECKUX pEaKLUi,
cuctematnueckyto Homenknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUsA
OTJICJIbHBIX HEOPTraHUYECKHUX BEIIECTB (YrapHbIi ra3, YrieKUCIbIi ra3, aMMuaK,
raméHasi U3BeCTh, HETaIIEHasi U3BECTh, TUThEBAs COAa, TUPUT U APYTHE);

chOpMUPOBAHHOCTh yYMEHUW ONPENENATh BAJICHTHOCTh U CTEINCHb
OKUCJICHUSI XUMUUYECKHUX DJIEMEHTOB B COCJIMHEHUSIX PA3IMYHOTO COCTAaBa, BU/I
XUMUYECKONW CBsi3U (KOBAJICHTHAs, MOHHAs, METAJIMYEcKas, BOJOPOJHAs) B
COCIMHEHUSAX, THUN KPUCTAIMYECKONW PEMETKM KOHKPETHOTO BEIIECTBA
(aToMHas, MOJIEKYJISIpHAs, HOHHASI, METAJUTMYECKas ), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHECHU;

c(hopMUPOBAaHHOCTH YMEHUM yCTaHaBIMBATh MPUHAIIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO WX COCTaBY K OMPEACIIEHHOMY KJacCy/TpyIie
coeMHeHUM (MPOCThIE BEIIECTBA — METAUIBI M HEMETaUlbl, OKCHU/IBI,
OCHOBaHUS, KUCJIOTHI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

c(hOopMHUPOBAHHOCTh YMEHHI PaCKPBIBATh CMBICI MEPHOIAYECKOTO 3aKOHA
J. W. MengeneeBa W JIEMOHCTPUPOBATh €ro CHCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh >JIEKTPOHHOE CTPOCHHUE
aTOMOB XHWMHMYECKUX 3JIeMEeHTOB 1—4 mepuonoB Ilepuoamyeckoil cuUCTEMBI
xuMuueckux anmementoB JI. M. MenneseeBa, MCHOIb3ys MOHATHS «s-, P-, d-
BJICKTPOHHBIE opOuTaIn, «QHEPreTUYECKUE YPOBHUWY, OOBSCHSATH
3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB M HX
COCIMHEHUHN O mepuojaMm Hu rpymnmnam l[lepuoguyeckon CUCTEMbl XUMUAYECKUX
snemenTtoB JI. 1. Menaeneena,;

c(hOpMHUPOBAaHHOCTh YMEHHUH XapaKTepH30BaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJITBEPK/IATh CYIIECTBOBAHUE TE€HETUUYECKOM CBSI3M MEXKAY HEOPTaHUYECKUMU
BEIIECTBAMU C TOMOIIBIO YPABHEHHUIM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCH(PUIINPOBATh XUMUYCCKHUE PEAKIIUH T10
Pa3IMYHBIM MpU3HAKaM (YMCIY U COCTABy PEarupyroIiuXx BEIIECTB, TEIIOBOMY
3 dexTy peakiiuu, U3MEHEHHIO CTETIEHEH OKUCIIECHUS DJIEMEHTOB, 0OpPaTUMOCTH
peaKIuM, Y4acTHIO KaTaln3aTopa);



c(hOpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS PEAKIMI Pa3THIHBIX
TUTIOB, TIOJHBIC M COKpANIEHHBIC ypaBHEHUS pEaKIWii HWOHHOTO OOMEHa,
VYHUTHIBAS YCIOBHSI, PY KOTOPBIX 3TH PEAKIIUU UIAYT 10 KOHIIA;

c(hOpPMHPOBAHHOCTh YMEHHMHA MPOBOJUTH PEAKIMH, ITOATBEPKIAONINE
KaueCTBEHHBI COCTaB Pa3IMYHBIX HEOPTaHUYECKUX BEIECTB, Paclo3HaBaTh
ONMBITHBIM ~ TYTEM  HMOHBI, TPHCYTCTBYIONIME B  BOJHBIX  pacTBOpax
HEOPTaHUYCCKUX BEIICCTB;

c(hOpPMHPOBAHHOCTh YMEHUW PpACKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBHTEIBHBIX PEAKIMHA IMOCPEJACTBOM COCTABJICHHS JJICKTPOHHOTO
OanaHca dTUX peaKIuii;

chOpPMHPOBAHHOCT  YMEHUH  OOBACHITH  3aBUCUMOCTH  CKOPOCTH
XHMHYECKOW peakIMu OT pa3dudHbIX (HAKTOPOB; XapaKTep CMEIIECHUs
XHMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3JICHCTBHS (TIPUHITUTI
Jle latenbe);

c(hOpMHPOBAHHOCTh YMCHHH XapaKTepHU30BaTh XUMHYECKHE TPOIECCHI,
JISKAIHUE B OCHOBE MPOMBIIIJICHHOTO MOJYUYEHUs CEPHON KUCIIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX NMPUHIUIAX H
AKOJIOTUIECKUX MPOOIeMaX XUMHUYIECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYHUCICHHS C HCIOJIB30BAHUEM
TIOHSATHUSI «MaccoBas JIOJIS BEIIECTBA B pacTBOpPE», 00 BEMHBIX OTHOIIICHUH Ta30B
Npd XUMHYECKUX pEaKIUsAX, MacChl BellecTBa Wi 00bEMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce WIM O0BEMY OIHOTO W3
YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIIOBOro 3¢ (deKkTa peakiuu Ha OCHOBE
3aKOHOB COXpPaHEHUS MacChl BEIIECTB, TPEBPAIICHUS M COXPAaHCHUS SHEPTHU;

chOpMUPOBAHHOCTh ~ yYMEHUW  COONIIOJIaTh  TpaBWIa  TIOJIH30BAHWS
XUMHYECKOW TMOCYAONH W JabopaTOpHBIM OOOpYyJZOBaHMEM, a TaKXKe IpaBHIIA
oOpalieHusi ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBIMOJIHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh, YMEHUW IUIAHUPOBATh W BBIMONHITH XUMUYECKUN
AKCIIEPUMEHT (pa3yioKEHUE TIEPOKCHIAa BOJOPOAa B IPUCYTCTBUHU KaTalnu3aropa,
OTIpEJICTICHUE CpEeIbl PACTBOPOB BEIHIECTB C TIOMOIIBIO YHHBEPCATBHOTO
WHIUKATOpa, BIUSHUE PA3NMUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakiuu, peakiuyd HWOHHOTO OOMEHa, KadeCTBEHHBIE PEaKIMu Ha Cynab(art-,
KapOOHAT- W  XJOPUA-aHWOHBI, HAa  KAaTHOH  aMMOHHS,  pCIIeHUE
DKCIIEPUMEHTATBHBIX 3amad mo TemaMm «Mertamney u  «Hemetamns»y) B
COOTBETCTBHHM C TIPaBWJIAMHU TEXHUKHA OE30MaCHOCTH TIPH OOpalleHu:u C



BEIIECTBAMU M JA0OPATOPHBIM O0OPYJOBAHUEM, MPEJCTABIATh PE3YIbTATHI
XUMHUYECKOTO IKCIEPUMEHTA B (pOpME 3alUCU YPaBHEHHM COOTBETCTBYIOIIHMX
peakiuii u GopMyIHPOBAThH BEIBOJLI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3UPOBATH XHUMHUYECKYIO
nHpopMaIHIo, TMOJIy4YaeMyK U3 pa3HbIX HMCTOYHHUKOB (CpEeACTBa MAacCCOBOM
KOMMYHUKanuu, HTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~YMEHUM  COONIOJATh  TpaBUja  DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOW JEATEIBHOCTH B UEIAX
COXPAHEHHMs CBOETO 3/10POBbS M OKPYKAIOLIEH NPUPOIHON CpPEbl, OCO3HABATH
OMAaCHOCTh BO3/ICMCTBUSI HA JKUBBIE OPraHU3Mbl OMNPEIACIEHHBIX BEIIECTB,
noHumass cmbicn mnokazatenss [IJIK, moscHaTe Ha mnpumepax CrocoObl
YMEHBIIEHUSI W TPENOTBPAIICHUS WX BPEAHOTO BO3JCUCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIsl 00YYarOIMKUXCS C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBS: YMEHHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAaX TMO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL CJETbIX W CHA0OBHUASIIUX OOYYalOIIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cHucTeMy oOo3HaueHuit JI. bpaing mgias  3anucu
XUMHYECKUX POpMYIL



TEMATHUYECKOE IINIAHUPOBAHUE

AJIKaHBbI

10 KJIIACC
Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBaHue
(uudposbie)
I | pa3jejioB U TeEM KonTposbusl | IlpakTnueckn
Bcero o0pa3oBaTejibHbIE
/| mporpammbl e paGoThI e paGoThI
pecypcbl
n
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer
OPraHNu4ecKou
xumun. Teopus
1.1 | crpoenus 3
OpPraHUYECKUX
coequHeHu A. M.
Bbyrneposa
Hroro no pazgeny 3
Pa3znes 2. YriieBoaopoanbl
IIpenensHbIe
2.1 | yrmeBomopobl — 2




2.2

Henpenenbusie
yIJ1€BOJOPOIbIL:
QJIKEHbI, AJIKa/IUEHBI,
QJIKUHBI

2.3

ApomaTtnyeckue
YTIEBOAOPOIBI

24

[Ipuponusie
WCTOYHHUKH
YIJI€BOJOPOJIOB U UX
nepepaboTka

Hroro no pazneny

13

Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus

3.1 | Crouptsel. ®enou 3
AJbIeruanl.
3.9 KapGonoBsie 7
KUCIOTEL CIIOKHEIE
3¢huUpsI
3.3 | VYruesonusl 3 1
Utoro no pazneny 13

Pa3znea 4. Azorcoaepskamm

€ OpraHun4eCKue COCIMHCHUSA

4.1

AMUHBL
AMUWHOKHCIIOTEL.
benxn




Uroro mo pazneny 3

Paspgen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

51 [Tmactmaccel. 5
Kayuyxu. BonokHna
Wroro mo pazueny 2
OBUIEE KOJIMYECTBO
YACOB I1O0 34 2

[TPOI'PAMME




11 KJIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBaHue
(uu¢posbie)
I | Ppa3aejoB U TeEM Kontposbusl | IlpakTHueckn
Bcero o0pa3oBaTejibHbIE
/| mporpammbl € paboThI € pabdoThI
pecypchl
n
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue aToMOB.
[Tepuonnueckuii 3aKOH
u [lepronnueckas
1.1 P 3
CUCTEMA XUMHUYECKUX
anemenToB 1. 1.
Meuneneena
Crpoenue BenecTna.
1.2 | Mmuoroobpa3zue 4
BEILIECTB
1.3 | Xumuyeckue peakiuu 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 | Metamsl 6 1
2.2 | Hewmeramibl 9 1 1




CBs13b HEOPraHUUYECKUX

2.3 | ¥ OpraHuYecKHUx 2
BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u xKu3Hb
3.1 | XuMmus u KU3Hb 4
Wroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
N KosmmmuyecTBo yacos
i DJIeKTPOHHbIE
aTa
KonTpousb uupposskie
Tema ypoka Bcee P IIpakTu4ec U3Y4CH
HbIE o0pa3oBaTeibH
ro Kue padotbl | M

I padoThI ble pecypchl

[IpenMeTt opraHnYecKON XUMUH,
€€ BOBHMKHOBEHHUE, PA3BUTHE U 1
3HaYEHUE

Teopust crpoeHust
OPraHMYeCKUX COCTMHEHUH A.
M. BytnepoBa, €€ OCHOBHBIE
MOJIOKEHUS

[IpencraBnenue o
KJIaCCU(UKAIUU OPTraHUYECKUX
BemecTB. Homenknatypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI paa




Meras u 3TaH — npocTenIme
MPEJCTaBUTENMN aJTKAHOB

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U IPOMUIEH —
MIPOCTEMIINE NTPEACTABUTETN
AJIKCHOB

[IpakTnueckas pabora Ne 1.
«[Tonyyenue sTuiIeHa U
WU3yYEHHE €ro CBOMCTBY

Ankaauensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lomydenue
CUHTETHYECKOTO KayyyKa U
PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHMSI, TOMOJIOTUYECKHIA
psan. ALIETUIEH — OPOCTEHIINI
MPEACTaBUTEb ATKUHOB




Brrunciienus o ypaBHEHHIO
XUMHUYECKOHN peaKiuu

ApeHsl: OEH30J U TOTYOJI.
TOKCMYHOCTH apEHOB

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAICKAINX K Pa3TUYHBIM
KJaccaM

[IpuponHbIE NCTOUHUKH
YIJIEBOJIOPOJIOB: IPUPOIHBIN ra3
U TIOITyTHBIE HE(TSAHBIE I'a3bl,
He(Th ¥ MPOAYKTHI €€
nepepaboTKu

[TpupoHBIE HCTOUHUKU
YIIIEBOJIOPOJIOB: IPUPOIHBIH ra3
Y TIOITyTHBIC HETSHBIC Ta3bl,
He(Th ¥ MPOAYKTHI €€
nepepaboTKu

KontponpHas padoTa no
pazneny «YTiaeBoA0POIbD»




[IpenenpHbIE OTHOATOMHBIE
CHUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBs3b

MHOroaroMHbI€ CIUPTHI:
STUJICHTJIMKOJIb U TJINLEPUH

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢buznyeckue 1 XuMU4ecKue
CBOMCTBA, IPUMEHEHNE

Anpaerunsl: GopManbaeTUI U
aretanpaerug. AueTod

OHOOCHOBHEBIC MTPEICITEHBIC
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAS U YKCYCHAs

[IpakTrueckas padota Ne 2.
«CBoiiCTBa pacTBOpa yKCYCHOM
KHCJIOTBI»

CTeapI/IHOBaH K OJICMHOBaAs
KHCJIOTBI, KaK IIPCACTaBUTCIIN
BBICIINX Kap6OHOBBIX KHUCJIOT




MpEb1a KaK COJIM BBICIIIHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIlee NJEeUCTBHE

CrnoxHuble 3(upbI KaK
MIPOU3BO/IHbIE KAPOOHOBBIX
KUCHOT. ['UIpOJIN3 CIOKHBIX

3¢upoB

XKupsbr: rugpoan3, mpuMeHeHune,
Ouosoruueckas poJib KHUpPOB

VrineBoasl: cocTas,
knaccudukanus. Baxueimme
MPEACTaBUTENH: TIIIOK03a,
dbpykTO3a, caxapo3a

Kpaxman u nemironosa kak
MIPUPOIHBIE TTOJIUMEPHI

KontponpHas padoTa no
pasneny
«Kucnopopconepxariue
OPraHUYECKUE COCTUHEHUSDY

AMMWHBI: METHJIAMHWH U aHWJINH




AMWHOKHCIIOTHI KaK
3 | amdorepHbIC OpraHUYCCKUE

1
1| coemuHeHHS, UX OHOJIOTHYSCKOE
3gageHue. Ilentuael
3 benku xak npupoaHsIe
9 BBICOKOMOJIEKYJISIPHBIE 1
COCTMHEHUS
3 OcHOBHBIE IOHATHST XUMHUHT
3 BBICOKOMOJIEKYJISIPHBIX 1
COEIMHEHU I
OCHOBHBIE METO/IbI CUHTE3a
3 | BBICOKOMOJEKYISPHBIX 1
4 | coemnuuennii. [Inacrmaccel,
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB 34
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11 KJIACC

3HadeHHe MNEPUOANYCCKOI'O 3aKOHAa U

CHUCTEMbBI XUMHNYCCKHX JJICMCHTOB I[I/I

MenjeneeBa B Pa3BUTHUHU HAYKU

J KosnyecTBo yacoB
DJIeKTPOHHbIE
I T KonTpoa IpakTnue Aara uupposbie
/ cma yporka Bee bHBbIE CKHe yHe 06pa3OBaTe.m)
ro HUA
T padoThI padoTsI HbIE PeCypChl
XUMHUYECKUH DIIEMEHT. ATOM. 1
DneKTpoHHas KOHPUTypausi aTOMOB
[Tepuonnueckuii 3aKOH U
[Tepuoandeckas cucTeMa XUMHUYECKUX
anemenTtoB JI. 1. Menneneena, ux 1
CBSI3b C COBPEMEHHOU Teopue
CTPOEHHS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U UX
COEIMHEHUH MO IPpyNIaM U MEePUOIaM. 1




Crtpoenue BemiecTBa. XuMUYECKast
CBA3b, ee BHUAbBI; MECXaHU3MbI
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bopoponnas cBsi3b

BaneHTHOCTE.
DneKTpooTpUIaTeIbHOCTh. CTereHb
OKHCIIeHUs. BemiecTsa MOJIEKYIIpHOTO
Y HEMOJIEKYJIAPHOTO CTPOEHUS

[TonsaTHE O AUCTIEPCHBIX CHCTEMaX.
HctrHHBIC ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBas 1015 BeIlecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX COEIUHEHHI.
I'enetnyeckas cBsI3b HEOPraHMYECKUX
BEIIECTB, PA3JIUYHBIX KJIACCOB




Knaccugukanus XuMHUECKUX peakini
B HEOPTaHWUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMSI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
IIPEBPALICHUS DHEPTUN IIPU
XUMHUYECKUX PEAKIUAX

Cxkopocts peakiuu. OOpaTumbie
peakuuu. XuMHUYECKOE PaBHOBECHE

[IpakTueckas padorta Ne 1. «Bousiaue
pa3auyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIun»

DNEeKTPOTUTHUYECKAS TUCCOIHALIHSI.
[TonsiTHEe 0 BOJOPOTHOM TIOKa3aTene
(pH) pacTBopa. Peakiiuu noHHoro
oOMmeHa. ['maposu3 opraHudecKux u
HEOPraHUYECKUX BEIIECTB

OKUCAUTENHEHO-BOCCTAHOBUTEIHHBIE
peakiuu. [lonarue o0 anekTponuse
pacImiaBoB U pacTBOPOB CoOJieit

KonTtponpHas pabota no pazaeny
«Teoperndeckre OCHOBBI XUMHUN»




MeTtamisl, UX MOJ0KECHHUE B
[Teprouveckoi CUCTEME XUMHUYECKHX
anemeHToB J[. . Menneneera u
0COOEHHOCTH CTPOSHHSI AaTOMOB.
OOmue GpuznyecKue CBOMCTBA
METaJJIOB

CrutaBbl METaJIOB.
DNEKTPOXUMHYECKUN psifl
HaIpsHKEHUH METaJUIOB

XHWMHUYECKUE CBOMCTBA BAKHENUIIINX
METaJJIOB (HAaTpHil, KaJui, KaJlbLuH,
MarHuii, aTloMUHUIN) U UX COeAMHEHUN

XHUMUYECKUE CBOMCTBA XpOMa, MEIIU U
HUX COEIUHEHNN

XuMUYecKre CBOMCTBA IUHKA, JKelle3a
U UX COEOUHEHNN

[IpakTtrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«Mertamnb»"




HeMeTaJIJH)I, HUX ITOJIOKCHUC B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHTOB J[. 1. Meneneera u
0COOEHHOCTH CTPOEHHSI aTOMOB

®uU3NYECKUE CBOMCTBA HEMETAILIOB.
AnnoTponus HEeMETauIoB (Ha puMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

XuMHYecKre CBOMCTBA TaJIOrCHOB,
CEphl U UX COCTMHEHUI

XuMudecKre CBOMCTBA a30Ta,
dhocdhopa u uX coeTMHCHUI

XUMUYECKUE CBOMCTBA yriepoa,
KPEMHHUS U UX COCTUHEHUM

[IpumeHeHne BaKHEUIIINX HEMETAIIIIOB
U UX COEOUHEHUN

O00011IeHIE U CUCTEMATHU3ALIUS
3HaHu# 1o TeMe «Hemeramas».
Bbruunciienus o ypaBHEHUSIM
XUMHYECKUX PeaKIuii u
TEPMOXUMHUYECKHE PACUETHI




[Tpaktuyeckas pabora Ne 3. «Pemenne
HKCTIIEPUMEHTANBHBIX 33/1a4 110 TeMe
"HemeTansi"»

KontponbHas padoTa no remMam
«Metamne» u
«Hemeranneny/Beepoccuiickas
IpoBepoyHas paboTa

HeopraHquCKHe H OPraHn4cCKuc
KHCJIOTHI. HeOpFaHI/I‘IeCKI/Ie n
OpPraHn4€CKreC OCHOBAHHA

AmboTepHble HEOpraHUYECKHUEe U
OpraHUYEeCcKUe COCTMHEHHUSI.
I'enernyeckas cBsI3b HEOPraHMUYECKUX
Y OpraHMYEeCcKUX BEIECTB

Ponp xuMuu B o0ecIieueHun
AKOJIOTUYECKOM, SHEPreTUUYeCKON 1
MUIIEBON OE30TIaCHOCTH, Pa3BUTHHU
MEIULIMHBI

[IpencraBienust 00 0OMKX HAYYHBIX
MPUHIIUIIAX TPOMBIIIUICHHOTO
MOJTyYEHUS] BaKHEHIIINX BEIIECTB

Yenosek B MHUPC BCUICCTB U




MaTepUajoB

3
4

XHMHMA U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






