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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma o XxuMu# Ha YPOBHE CpPEIHETO 00Iero oopa3oBanus pazpaboTaHa Ha
ocHoBe @enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 o6pa3oBaHuU B
Poccuiickoii ®Depeparun», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS ¢enepaabHOi
oOpa3oBarelbHONM MporpamMmbl cpeaHero obmero oopazoBanus (DPOII  COO),
npeacTaBleHHbIX B DenepalibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe
COO, c¢ yuérom Kounenmuu mnpenogaBaHus Y4eOHOro mnpeamera «XuMHUS» B
oOpa3oBaTenbHbIX OpraHuzanusx Poccuiickoit ®dexepaiuu, peaau3yrONMX OCHOBHBIC
oOpa3oBarenbHbIE TPOTPaMMbl, W OCHOBHBIX TOJIOKeHUH «CTpaTerun pa3BUTHUS
BocriutaHusi B Poccuiickoit deneparun Ha nepuoa g0 2025 roma» (Pacmopsbkenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXOJ0B K pa3pabOTKe MPOrpaMMbl 10 XUMHH, K OMPEACICHUIO 00MIei
cTpaterud OOy4YeHUs, BOCITUTAHUS W PA3BUTHs OOyYAIOMIMXCS CPEACTBAMU y4eOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBHIIM
koHnentyaibHbeie mnojioxkeHus OI'OC COO o B3auMOOOYCIIOBICHHOCTH IICJIEH,
CONEepXKaHUsA, PE3yJbTaTOB OOy4YeHHS W TpeOOBaHMM K YPOBHIO IMOATOTOBKHU
BBITTYCKHUKOB.

XuMHuueckoe o0pa3zoBaHuE, MOJYy4aeMOE€ BBITYCKHUKAMU 00I11€00pa3oBaTeIbHON
OpraHu3alliM, SIBISIETCS HEOThEeMJIEMOM YacThio MX 00pa3oBaHHOCTH. OHO CIYXKUT
3aBEPILAIONIMM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KIIIOYEBBIX I[EHHOCTEH, MPUCYIIMX IIEJIOCTHOM CHCTEME XMMHYECKOro 00pa3oBaHUS.
OTH IEHHOCTHU KAacaroTCs MO3HAHMS 3aKOHOB MPUPOIbI, HOPMHUPOBAHUSI MUPOBO33PCHUS
U o0uIeil KyJbTypbl YEOBEKa, a TaKXKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K
CBOEMY 3JIOpOBbIO W TMpUPOJIHON cpeae. Peanmusyercs xumudeckoe oOpa3oBaHUE
oOydJaronmxcsi Ha YpPOBHE CpEeIHEro o0mero oOpa3oBaHMs CPEICTBAMH y4eOHOTO
npeaMera «XUuMHus», CoJIepKaHhe U MOCTPOCHUE KOTOPOro OMPEAENICHbI B TPOrpaMMe
M0 XUMUU C YU4ETOM CreM(PUKA HAYKH XUMUHU, €€ 3HAUCHUS B TIO3HAHUU MPUPOJIBI U B
MaTepUaJIbHOW JKU3HU OOIIECTBa, a TaKXKe C YUETOM OOIIMX IIeJed W MPHUHIIMIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro 00IIero oopazoBaHus
B Poccutickoit denepanum.

XuUMHS KaK JJIEMEHT CHCTEMBI E€CTECTBEHHBIX HAyK HTIpaeT ocoOyko poyib B
COBPEMEHHOM IUBUIIM3AIIMM, B CO3JaHUM HOBOM 0a3bl MaTepuanbHOU KyiabTyphl. OHa
BHOCUT CBOM BKJaJ B (OPMUPOBAHHME PALMOHAIHLHOTO HAYYHOI'O MBILIUICHUS, B
CO3JJaHUE LIEJIOCTHOIO TMPEACTaBICHHUS] 00 OKpYX alolleM MHUpE KaK O €IUHCTBE
OpPUPOABI W YEJIOBEKa, KOTOpoe (QOpMHUPYETCs] B XUMHH HAa OCHOBE TOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHpPA, OCO3HAHUS B3aHMOCBSI3U MEXIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU ITPUMEHEHMUS.

TecHOo B3aUMOJEWUCTBYS C JIPYTMMU €CTECTBEHHBIMM HayKaMH, XHMHS cTaja
HEOTHEMJIEMON YacThbl0 MHUPOBOW KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCIICIIHOTO
Tpyla ® SKH3HU Kaxaoro uieHa ooOmectBa. CoBpeMeHHas XWMHsS KaKk Hayka



co3uJaTeNnbHas, Kak HayKa BBICOKMX TE€XHOJIOTUM HaIlpaBjeHa Ha pelleHnue rio0aabHbIX
npoOjeM yCTOWYMBOTO pPa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPreTHUECKOM,
MUIIEBOM, SKOJIOTUUECKONU OE30ITaCHOCTH M OXPaHBI 37T0POBBSL.

B coorBerctBHM ¢ O0mMMH TIEMSIMH M TPHHIIMIAMU CPEIHETO OOIIEeTo
oOpazoBaHus cojepxkanue mnpeaMera «Xumus» (10—11 kmaccel, 0a30BBIM YpOBEHb
U3Y4YEHUS]) OPHEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO MOATOTOBKY
oOy4Jaronmxcs, HeOOXOAUMYIO UM I BBIPAOOTKH MHPOBO33PEHUECKUX OPHEHTHPOB,
YCHENTHOTO BKJIFOUEHHS B JKM3Hb COIIMYMa, MPOJIOJDKEHHS] 00pa30BaHMs B Pa3IMYHBIX
00JacTsX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTraBnsiomiuMU ~ TIpeAMeTa  «XUMHUSA»  SBISIOTCA  0a30Bble  KypChl  —
«Opranuveckas xuMus» u «OOm@s W HEOpPraHuyeckass XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWM TI0 HEOPTaHWYECKOW XWMHH (C BKIIOUCHHEM 3HAHWWA W3 OOIIEeH XUMUU) U
opraHn4yeckon xumMuu. DopMHUpOBaHME HTAHHOM CHUCTEMBbl 3HAHUM TPU H3YUYCHUU
npeaMeTa 00ecreurBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT000pas3usi BEUIECTB
Ha OCHOBE OOIIMX IMOHSTHH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxaHusi KypcoB — «Opranumyeckas xumus» u «OOmas u
HEOpraHWveckas Xumus» CHOpPMHpPOBaHA B TMpOTrpaMMe IO XHUMHH Ha OCHOBE
CHUCTEMHOTO MOJAX0/1a K M3yYEHUIO0 y4eOHOro Marepuana u 00ycloBiIeHa UCTOPUUECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUM HA ONpPEICIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
KypCce€ OpraHMYeCKOil XHMMHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUYECKOU
TEOPUU CTPOCHUSI OPTaHMUYECKUX COCJAMHEHUM, a TAK)KE Ha YPOBHE CTEPEOXUMUUYECKUX
U DJICKTPOHHBIX TPEACTABICHUN O CTpoeHuu BemiecTB. CBefeHUsT 00 M3y4aeMbIX B
Kypce BEUIECTBaX JA0TCS B Pa3BUTUHU — OT YIJIEBOJOPOIOB /10 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COECIMHEHHM. B Kypce OpraHM4ecKom XHMHUU TOJIYyYarOT Pa3BUTHE
chopMHUpOBaHHBIE HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs IEepBOHAYAIHHBIC
MPEACTABICHUS] O XWMHYECKOW CBS3HM, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUECKON PEaKIInHu.

[lon HOBBIM yIJIOM 3peHuss B IpeaMere «XuMus» 0a30BOro ypoBHS
paccMaTpuBaeTCs HM3Y4YEHHBII Ha YpPOBHE OCHOBHOro o0miero oOpa3oBaHUs
TEOPETUUECKU MaTeprall U (PaKTOJIOTHIYECKUE CBEIICHUS O BEIIECTBAX M XUMHUYECKOU
peaknun. Tak, B dactHOCcTH, B Kypce «OOmas ©u HEOpraHWYeCKas XUMH
0o0yyJaroummMcsl MpeoCTaBISIETCS] BO3MOKHOCTh OCO3HATh 3HAUEHHE MEPUOJUYECKOTO
3aKOHa C OOIIETEOPETUUYECKUX M METOJOJIOTMUECKUX IMO3UILIUM, TIIy0)XKe TOHATh
UCTOPUYECKOE HW3MEHEHHE (YHKIMHA 3TOro 3akoHa — OT oOoOmarome 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXHEUIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOWMCTBAaX M MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX pEAKUUAX, MUX CYUIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHUsl AomnosiHseTcs B Kypcax 10 u 11 xiiaccoB sneMeHTaMu
COZIEP)KAHUS, UMEIOIINUMHU KYJIbTYPOJOTHUYECKUN U MPUKIIAHON XapakTep. DTU 3HAHUA
CIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XHUMHUH C IPYTUMH HAayKaMH, PaCKPBIBAIOT €€



poJIb B TO3HABATEJIbHOM M MPAKTHUUECKOW AESATENbHOCTU YeJIOBEKAa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHS K MPOIECCY TBOPYECTBA B 00JIACTU TEOPUM U MPAKTHUUECKHUX
MPWIOKEHUN XUMHUHU, TMOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBS3aHHBIX C XMUMHEH, KPUTHYECKH OCMBICIUBATH
UH(OPMAIUIO U IPUMEHATH €€ VISl MONOJHEHUS 3HAHUM, pellIeHUs UHTEIUIEKTYalIbHbIX
U JKCIEPUMEHTANBHBIX HCCIEIOBATENbCKUX 3a/4adu. B 1menom coaepkanue y4eOHOTO
npeaMeTa «XuMUs» JaHHOTO YPOBHS M3YYCHHUS OPHUEHTHPOBAHO HAa (OPMHUPOBAHUE Y
00ydJaronmxcsi MHUPOBO33PEHUYECKON OCHOBBI ISl TMOHUMaHUA (PUIOCOMCKUX HICH,
TaKuX Kak: MaTepHAIIbHOE €IWHCTBO HEOPraHMYECKOr0 W OPraHUuyYecKoro Mupa,
00YCIIOBJIEGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, IT03HABAEMOCTh
MPUPOJIHBIX SABJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUUN MEKTy HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEANOCHIIKAMU, OCO3HAHHE POJIM XUMHUHU B PEIICHUU
HKOJIOTHYECKUX MPOOJIeM, a Takke MpoOsieM COESpPEKEHHS DHEPTETHUYECKUX PECYpPCOB,
CBIPBSI, CO3/IJaHUSI HOBBIX TEXHOJIOTUNA U MaTEPHUAJIOB.

B nnane perienus 3aa4 BOCIUTAHUS, Pa3BUTUSA U COLMAIM3ALMUA O0YYaIOIIUXCS
OPUHATBIE MPOTrPaMMOM MO XWUMHUM TOAXOJAbl K OINPEACICHUIO COJEPXKAHUS U
MOCTPOEHUST TIPEeIMETa MPEeayCMaTpUBAIOT (POPMUPOBAHUE YHUBEPCATBHBIX yUEeOHBIX
JEUCTBUN, WMEIMUX 0a30BO€ 3HAYCHHWE JUIsl Pa3IMYHBIX BHUIOB JICSITEIBHOCTH:
peleHust mpoOseM, TTOMCKa, aHaiu3a U 00paboTKU MHMOpPMaLMKM, HEOOXOAUMBIX IS
OpUOOpPETEeHUs]  OMbITa MPAKTUYECKOW U HUCCIEAOBATENIbCKOW  JAESTENbHOCTH,
3aHUMAIONIEH Ba)KHOE MECTO B O3HAHUM XUMUH.

B mnpaktuke mnpemnogaBaHuWs XUMHM KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHmsi, TaK U Ha YPOBHE cpeaHero oOmiero oOpa3oBaHWsl, TIPU OIPEACIICHUN
COZIEpKATEIbHOM  XapaKTEPUCTUKU 1eJied M3yueHUs MpeaMera HalpaBlICHUEM
NEPBOCTENEHHOW 3HAYUMOCTH TPAJAULMOHHO TMPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMUYECKONW HayKh Kak O0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUCCKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBON KyJIbTyphl. C
METOAUYECKOM TOYKM 3PEHHUS TAKOW TMOAXOH K ONPEACIICHUIO UEJIEH H3YYCHUS
IpeMETa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUs TJABHBIMU LENSIMU M3Y4YEHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBRsAIOTCA:

e (opMHUPOBaHUE CUCTEMbl XMMUYECKUX 3HAHUM KaK BaXKHEHIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, B OCHOBE KOTOPOW JeXKaT KIIOUYEBbHIC
NOHATHS, PyHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUU, OCBOCHUE SI3bIKA HAYKH,

YCBOCHHE u MIOHUMaHHe CYIITHOCTHU JOCTYTHBIX 0000IIeHNI
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOPHEH WX pPa3BUTHS H
CTaHOBJICHUS;

e (opMHpOBaHHE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XMMHMUYECKUX PEAKINI, HEOOXOAUMBIX AJisi MPHOOPETEHUs yMEHHI
OPHEHTUPOBATHCS B MUPE BEIIECTB U XMMHYECKUX SIBJICHUM, UMEIOLIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;



e pa3BUTHUE YMEHHUH W CIOCOOOB NEATEIHHOCTH, CBS3AHHBIX C HAOIIOJCHUEM H
00BSICHEHNEM XUMHUYECKOTO IKCIIEPUMEHTA, COOTIOICHUEM MPaBuiI 0€30MacHOTO
oOparreHus ¢ BerecTBaMu.

Hapsimy ¢ sTum, comepikarenbHas XapaKTePUCTUKA IIeNIeH W 3a1a4 U3ydeHHs
npeaMeTa B MporpamMMe MO XMMHHM YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMHU B CHUCTeME cpeaHero oomero obpa3oBanus. Ceroms B
NPENoIaBAaHIM XMMUU B OOJIBIICH CTENEHU OTHAETCS MPEANOYTCHUE MPAKTUIECKOM
KOMITOHEHTE COJIepKaHUs OOy4YeHHs, OPUCHTUPOBAHHONW HA MOJTOTOBKY BBITYCKHHKA
0011e00pa3oBaTebHON  OpraHW3alluM, BIAJCIONIEr0 HE HAa0OpOM 3HaHUW, a
(YHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH ¥ YMEHHUSMH aKTHBHOTO
MOJTyYeHUs 3HAHUHN U MPUMEHEHHS UX B pealbHON JKU3HM IS PEIICHHS TPAKTHUECKUX
3aau.

B cBsi3u ¢ 3TUM Tipu M3y4YeHHH TpeaMeTa «XUMUs JOMUHHUPYIOIIee 3HAUYCHUE
pUOOPETAIOT TaKUE IENH U 3a/1a4H, KaK:

amanranus oO0ydJalmuXcsl K YCIOBUSM JHWHAMHYHO PAa3BHBAIOIIETOCS MHpA,
(dbopMUpOBaHNE WHTEIIEKTyIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIILHOMY TPUHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMECHECHUEM,;

dbopMupoBaHUEe Y 00YYAIOIIMXCSl KITFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHIIHIA),
UMEIONINX YHHBEPCAIbHOE 3HAUCHHWE NI PA3IUYHBIX BUIOB ACSITEIbHOCTH: PEIICHUS
npobsieM, TMOHWCKa, aHaimu3a U 00paboTku uHOpMaMHU, HEOOXOAUMBIX IS
npuOOPETEHUsS OIBITA JCSITEILHOCTH, KOTOpas 3aHMMAaeT BAXHOE MECTO B TO3HAHUH
XMMHHU, & TaKXe JUIsi OIEHKU C TMO3WIMHA HKOJIOTUYECKON Oe30MacHOCTH XapakTepa
BJIMSTHUST BEIIECTB M XMMHYECKHX IPOIIECCOB HAa OpTraHU3M YeIOBEeKa M MPHUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX H TBOPYECKUX
CIOCOOHOCTEN 00YYarOmUXCs: CIIOCOOHOCTH CaMOCTOATEIBHO NPUOOpETaTh HOBBIE
3HAHHUSA [0 XMMHU B COOTBETCTBUHM C >KU3HEHHBIMH IMOTPEOHOCTSMH, HCIOJIB30BaTh
COBpEMEHHBIC HWH(OPMAIIMOHHBIC TEXHOJOTHH [JIsl TIOMCKA W aHaiu3a Y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMHUIECKOTO COJIePIKaHUS;

dopmupoBaHre U pazBUTHE Yy OOYYAIONIMXCS ACCOIMATUBHOTO W JIOTMYECKOTO
MBINIICHUS, HAOIIOJATEIHPHOCTH, COOPAHHOCTH, aKKypPAaTHOCTH, KOTOPHIE OCOOEHHO
HEOOXOIUMBI, B YACTHOCTH, TpPU IUIAHUPOBAHUM U TPOBEACHUU XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE y  oOOydaromuxcs  YOSKIEHHOCTH B T'yMaHUCTHYECKOW
HANpABICHHOCTH XWMHUHU, €€ BaXXHOH pOJIM B PEHICHHH TJIOOANTBHBIX MpodiIeM
PAIMOHAIILHOTO PHUPOJIOTIONIE30BAHMS, TTONOJHEHUS DJHEPreTUYECKHX PECypCcoB U
COXpaHEHUS TMPHUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIMMOCTH OEpesKHOTO
OTHOIICHHUS K TIPUPOJIE W CBOEMY 3JI0pPOBBIO, a TakkKe MPHOOPETEeHUsI OIbITa
UCTIOJIB30BAHUSl TONYYEHHBIX 3HAHWW JUIA TPUHITHS TPAMOTHBIX pEIICHUH B
CUTYAIHSIX, CBSI3aHHBIX C XUMHUECKUMU SIBIICHUSIMH.



B yuebGHOM miane cpemHero ooiiero oOpazoBaHus IpeaMeT «XuMus» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHON 001acTh «EcTecTBEeHHO-HAYYHBIEC TPEAMETHI.

OOmiee 4KMCIIO YacoB, OTBENEHHBIX ISl M3YyUYCHUS XUMHUHU, Ha 0a30BOM YPOBHE
cpennero oomiero oopasoBanus, coctaBiseT 68 dacos: B 10 kmacce — 34 gaca (1 gac B
HEJIETIO).



COJEPKAHUE OBYUYEHUA
10 KJTIACC
OPI'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMUM

ITpenmer opraHMueckod XuUMUHM: €€ BO3HMKHOBEHME, pa3BUTHE M 3HAUECHHE B
NOJIyYEHUM HOBBIX BEIIECTB W MarTepuaioB. TeopHsi CTPOEHUsS OPraHuYeCKHX
coenquHennit A. M. bytiepoBa, e€ ocHoBHble monoxeHHs. CTpyKTypHbIE (HOPMYIIbI
OpraHMYECKUX BEIeCTB. ['omMosorus, noMepus. XUMHUYECKasi CBSI3b B OPraHMUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPAaTHBIE CBSA3H.

[IpencraBienne o KiaccuPUKAMU OpraHUyeckux BemecTB. HomeHknatypa
OpPraHUYECKUX COECIUHEHUH (CHCTeMaTHYecKas) U TPUBUAIbHbIE HA3BaHUS BAXKHEHIIMX
IPEACTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METO/ABl M3yYEHUs BEUIECTB U UX IPEBpallleHUi:
O3HAaKOMJIEHHE C O0pa3laMM OpPraHMYeCKUX BELIECTB M MaTepuallaMd Ha MX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHM4YeCKMX BEIIECTB, HAOMIOJEHUE U OIHCaHUE
JEMOHCTPALIMOHHBIX ONBITOB MO NPEBPAIIECHUIO OPraHWYECKUX BEUIECTB IpHU
HarpeBaHuM (IU1aBjieHue, OOyrIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psii. MeTaH U 3TaH — MpOoCTEHIINe
IPEJICTAaBUTENN aJKaHOB: (PU3NYECKUE U XMMHUYECKHE CBOMCTBA (peakluy 3aMeIeHHs 1
TOpPEHUs), HAXOXKAECHUE B IPUPOJIE, ITOITYUYEHUE U IPUMEHECHHE.

AJKEHBI: COCTaB U CTPOECHHME, T'OMOJIOTMYECKHI psiA. ODTWIEH W NPONMIEH —
IpOCTEHIINE NPECTABUTENN AJTKEHOB: (PU3NYECKUE U XUMUYECKUE CBOMCTBA (peakluu
TUAPUPOBAHUS, TAJOIC€HUPOBAaHUSA, TUApPATaldd, OKUCIEHUS W MOJHUMEPHU3ALMH),
NOJIyYEHUE U IPUMEHEHHUE.

Anxaguensl: OyrtaaueH-1,3 u wmetmnOytagueH-1,3: cTpoeHue, BaKHEHIINE
XUMHYECKHE CBOMCTBa (peakuus noauMmepusanuu). llomyueHue CHHTETHYECKOTO
KaydyKa U pe3HHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMSI, TOMOJIOTMUYECKUN psil. AIlETUIIEH —
IPOCTEHIINN MPEACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKUE
CBOMCTBAa (peakuuu THAPUPOBAHUS, TaJIOTEHUPOBAHUSA, TUApPATALUU, TOPEHUs),
IIOJIy4Y€HUE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHHe, (U3MUECKHE U XUMHUYECKHUE CBONCTBA
(peakuu TrajJoOreHUpOBAHMS W HUTPOBAHHWS), NOJYyYEHHE W MpuUMeHeHue. Tonyon:
cocmas, cmpoenue, husuieckue u Xummuieckue ceoucmea (peakyuu 2ai02eHuposanus u
HUMposanus), noayuenue u npumenenue. TOKCUUHOCTb apeHOB. ['eHeTHuecKkas CBA3b
MEX]y YIVIEBOAOPOJAMHU, IPUHAICKAIMMY K PA3INYHBIM KJlaccaM.



[IpupoaHbie UCTOUHUKH YTIIEBOAOPOAOB. [Iprpoanblii ra3 u nonyTHeie HEQTIAHbIE
razel. Hedth m e€ mpoucxoxnaenue. CriocoObl mnepepaboTku HedTH: TEperoHka,
KPEKUHT (TEepMUYECKH, KaTanuTudeckuit), muponus. [IponykTel nepepaboTku HedTH,
UX MPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITy. KaMeHHBI yroib M HpOAYKTHI €ro
nepepadoTKHU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHs BELIECTB MW UX [PEBPALLICHUI:
O3HAaKOMJIEHHE C 00pasliaMu IIacTMacc, KayuyyKoB U pe3uHbl, kojutekiuu «Hedtb» u
«YTOnp», MOJEIUPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB M TAJOIE€HONPOU3BOJHBIX,
POBEJCHUE MPAKTUYECKOW PabOThI: MOMyUYEHHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérurlie 3amaqn.

Bbluncienus no ypaBHEHUIO XUMUYECKOW peakuuu (Macchl, 00bEMa, KOJMYECTBA
UCXOJHOTO BEIIECTBAa WM MPOJAYKTa pEeakUWd IO H3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB UM NPOAYKTOB PEAKIIUN).

Kucsopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHble OTHOATOMHBIE CIUPTHI. METaHOI U 3TAHON: CTpOoeHue, HU3NUECKUe
U XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMU METaJUIaMH, TrajoreHOBOJAOPOJIAMU,
rOpeHue), MpuMeHeHrne. BonopoaHbie CBSI3M MEXy MOJEKyJIaMHu crupToB. JleicTBue
METaHOJIa ¥ 9TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaTomMHbie CIUPTHI. DTUICHIIIUKOIb U TIULUEPUH: CTpoeHue, hu3ndecKkue u
XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO IIETOYHBIMU METAJJIaMU, KaueCTBEHHAas
peaKkiusi Ha MHOTOATOMHBIE CIIUPTHI). [lelicTBue Ha opranu3m uenoBeka. [Ipumenenue
IJIMLEPUHA U DTUIICHTJIMKOJIS.

deHoJI: CTPOCHHUE MOJIEKYJIBI, ((PU3NIECKHE U XUMUIECKHUE CBOUCTBA. TOKCHYHOCTh
dbenona. [Ipumenenue deHona.

Anpaerunbl U kemonwvl. Dopmanbaeru], aleTalbIerua: CTpoeHue, PU3nyeckKue u
XUMHUYECKUE CBOMCTBA (peakiu OKHUCJICHUS M BOCCTAaHOBJIICHUS, Kauye€CTBEHHBIE
peaKkiuu), NoJIy4YeHUEe U IPUMEHECHHUE.

OOHOOCHOBHBIE Tpe/elibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs M YyKCyCHas
KHUCIIOTBI: CTpO€HHE, (PU3NYecKHe W XMMHUYECKHE CBOMCTBa (CBOMCTBa, 0OIIME s
KJlacca KUCJOT, peakuus dTepudukanuu), noiyyeHue u npuMmenenune. CreapuHoBas u
OJICMHOBAsl KHUCJIOTHI KaK TMPEJICTABUTEIN BBICIIMNX KApOOHOBBIX KHUCJIOT. MbUIa Kak
COJIU BBICITUX KapOOHOBBIX KUCIIOT, UX MOIOIIECE ICHCTBHE.

CrnoxHble 3(UpbI KaK MPOU3BOAHBIE KaPOOHOBBIX KUCIOT. ['MIPOIU3 CIIOKHBIX
a¢upoB. Kupsl. I'naponus xupos. [I[pumenenue xupos. buosornueckas posib sKUPOB.

VYrieBonbl: cocTaB, Kiaccu(puKanus yrieBOJOB (MOHO-, W- U TOJUCAXAPHUIBI).
['mioko3a — mpocTedmuii  MoOHOcaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
dbu3nUecKkue W XMMHUYECKHe CBOWCTBa (B3amMmopeicTBue ¢ rumapokcuaom meau(ll),
OKHCJICHHE aMMHA4YHbIM pacTBOpoM okcuja cepedpa(l), BoccTaHoOBIEeHUE, OpOKEHUE
IJIFOKO3b1), HAX0XKJIEHHE B MPUPOJE, IPUMEHEHUE, Oroaoruyeckasi poiab. OTocuHTES.
®pyKTO3a KaK U30MEp TIIFOKO3bI.



Kpaxman u wnemnronio3a kak OpUpOAHbIE mMoauMepbl. CTpOeHHE Kpaxmania |
HEJUTI0J103bl. PU3NYECKHEe U XUMUYECKHE CBOMCTBA Kpaxmalia (THIpoJin3, KadeCTBEHHAs
peaKkIus ¢ UOJ0M).

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BELIECTB M UX MPEBPAILCHUI:
IIPOBE/ICHNE, HAOIIOJCHUE U ONMMCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KAUECTBEHHbIC PEAKIMU OJHOATOMHBIX CHOUPTOB (OKUCIEHUE HTAHOJA OKCHIOM
menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUILEPUHA C THAPOKCUIAOM
meau(Il)), anpmernnoB (OKUCIEHHE aMMHMAYHBIM pacTBOpoM okcuga cepedpa(l) u
rugpokcugom  Mmenu(Il), B3aumoneiicTBME Kpaxmalla € HOJOM), IPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCJIOTHI.

Pacuérnrbie 3agaun.

Brruucienus mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00béMa, KOJTUYECTBA
UCXOJTHOTO BEIIECTBA WJIM TMPOAYKTa pEaKIMH 10 W3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BELIECTB UM MPOAYKTOB PEAKIIUN).

A30TCozepIKallie OPraHUYECKUE COCTUHEHUS.

AMMHOKHCIIOTBl KaK aM(OTEepHbIE OpraHuyeckue coeauHeHus. Duznueckue u
XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe MNIHIMHA). bruonornueckoe 3HaueHUe
aMHUHOKUCIIOT. [lenrTrabl.

benku Kak TNpUpPOAHBIE BBICOKOMOJEKYJISpHbIE coenuHeHud. llepBuuHas,
BTOPHUYHAS U TPETUYHAS CTPYKTypa OeakoB. XMMUYECKUE CBOMCTBA OEIKOB: TUIAPOIIU3,
JIeHATYypalns, Ka4eCTBEHHBIC PEaKIIUU Ha OCIIKH.

OKCIepUMEHTAJIbHBIE METOAbl M3Y4YEHUs BELIECTB M WX MPEBPAILCHUI:
HAONIOZICHNE W ONMUCAaHWE JACMOHCTPAIMOHHBIX OIBITOB: JACHATYpaIus OCJIKOB MpHU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHbIE TIOHSITUS XUMHUU BBICOKOMOJEKYJSIPHBIX COEAUHEHUI: MOHOMED,
MOJNUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpU3AlMU, CPEAHSS MOJEKYJIIpHas
Macca. (OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJSIDHBIX  COCIMHEHUH —
MOJIMMEPU3ALUS U TTOJIMKOHACHCALIHS.

OKCINEpUMEHTAIbHbIE METOAbl M3YYEHHs BEIIECTB MW UX [PEBPALLICHUI:
O3HAKOMJIEHHE C O00pa3laMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeIMeTHbIE CBS3H.

Peanunzanns MexnpeIMETHBIX CBA3EH MPH M3YUYECHHHM OpraHM4ecKkod Xxumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHSTUH, SIBISIOUIUXCS CUCTEMHBIMHU ISl OTIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IIUKJIA.

OO1Me ecTecTBEHHO-HAy4YHbIE TOHATUS: SBJIEHWE, HaydHbId (akT, rumnoresa,
3aKOH, TEOpHs, aHajdu3, CHUHTE3, Kiaccudukanus, NEPUOJUYHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIEPUMEHT, MOJEIUPOBAHUE.



dwusuka: MaTepusi, SHEPTUs, Macca, aToM, JJIEKTPOH, MOJIEKYJia, SHEPTeTUUECKUI
YpOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHUE BEIIECTBA, (U3NYECKUE
BEITUYMHBI U SIUHUIIBI KX U3MEPCHHUS.

buonorus: xnerka, opraHuszM, Ouocdepa, oOMEH BEUIECTB B OpraHuU3Me,
dboTocuHTE3, OMOJIOTUYECKH AaKTHUBHbIE BemiecTBa (O€NKH, YIJIEBOJBI, IKUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbpl, TOpPHbIE MOPOIbI, IOJIE3HBbIE HCKOMAaeMble, TOIUIMBO,
pecypchl.

TexHonorus: muiieBble TPOAYKTHI, OCHOBBI PAallMOHAILHOTO MUTAHHS, MOIOIIUE
CpeICTBa, JICKAPCTBEHHBIE M  KOCMETHYECKHE IMpemapaThl, MaTepuanbl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 XUMHNUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjabTaTaM OCBOCHHS
0o0ydJaronmMucs MpoTpaMM  CcpeaHero obmero oOpa3oBaHusi (JIMUHOCTHBIM,
METalpeIMETHBIM W NpeaMETHbIM). HaydHO-MeTonuyeckold OCHOBOM  JUIA
pa3pabOTKu IUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPaMM CPETHETrOo OOIIEero
00pa3oBaHUs SIBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHUCTEMHO-JEATEILHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS MpeaMera «XUMHS» Ha YPOBHE CpPEIHETrO
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYaIOIIMMHUCS POCCUUCKONW TpPaKJaHCKOHW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEIECICHUIO;

HaJIM4Khe MOTUBALIMK K O0YyUEHHUIO;

[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX yOEXJICHUU JTMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolUMXcsi PYKOBOJICTBOBATHCSI B CBOEH
NESATEIbHOCTH 1LEHHOCTHO-CMBICJIOBBIMM yCTAHOBKAMM, MNPHUCYIIUMHU IIEJIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HAJIMYUE MPaBOCO3HAHUS 3KOJOTUYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH )KU3HEHHBIE IIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XHUMHs» JOCTUTAIOTCS B
€MHCTBE Yy4eOHOM ¥ BOCHUTATEIBHOW JIEATEILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLUOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMMU
U uAeallaMd POCCHUICKOTO TPakIaHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMAaMM W MpaBWIaMH  TOBEACHHS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMONO3HAHUS, CaMOpPa3BUTHUSA U HPABCTBEHHOTO CTAHOBJIECHUS JUYHOCTU
00yJarImMxcs.

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUS HpeaAMeTa «XHUMHSD)  OTPaKaroT
c(OpMUPOBAHHOCTh ONBITA TO3HABATEIPHOM U TMPAKTUYECKON JESTENbHOCTH
o0yyJaroumxcsi o peanu3alui IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCJE B
4acTH:

1) rpamIaHCKOro0 BOCIMTAHUS

OCO3HaHHUs 00YYarOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpaB U 00A3aHHOCTEM,
YBaXEHUS K 3aKOHY U IIPABONOPAJIKY;

NPEACTABICHUS] O COIMAIbHBIX HOPMax M MPaBHIIAX MEXKIMYHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTU K COBMECTHOW TBOPUYECKOM JIEATEIBHOCTH MPU CO3AAHUN YIEOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIbHBIX 337a4, BHINOTHEHUH XUMUYECKIX
HKCIEPUMEHTOB;

CHOCOOHOCTM IOHMMATh W IPUHUMATh MOTHUBBI, HAaMEPEHHUs, JIOTUKY MU
apryMEHTHI IPYTHX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUYCOHOH 1€ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY UM HAyYHOMY HAaCJEIUIO
OTE€UYECTBEHHON XUMHUU;

YBOXEHHUs K MpOILEcCCYy TBOpYECTBA B OOJACTH TEOPUUM M INPAKTUYECKOTO
IPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHS HAYKH €CThb PE3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OIKCHEPUMEHTAIbHBIX  I[TOMCKOB,
IOCTOSTHHOTO TPyJa YUEHBIX U IIPAKTHKOB;

UHTEpECa U TI03HABATEJIbHBIX MOTHMBOB B IIOJYyYEHUU U [OCIEIYIOLIEM
aHanm3e MH(OpMalMU O MEPEIOBBIX TOCTHKEHUSX COBPEMEHHOW OTEUECTBEHHOU
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBECHMUS,;

CIIOCOOHOCTH OLIEHHMBATh CUTYyAallUM, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y NPUHUMaTh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HA MOpaIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OLIEHHMBATh CBOE IMOBEJEHUE MU IOCTYIKM CBOMX TOBApHILEH C
NO3UIMII HPABCTBEHHBIX M IPaBOBBIX HOPM M OCO3HAaHUE IOCJIEICTBUI ITHX
HOCTYTKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHUSA IIEHHOCTEH 3J0poBOrO0 M Oe3omacHoro obpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHHSI K COOCTBEHHOMY (U3NYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOdrofeHusT TpaBUi OE30MacHOr0 OOpalleHus C BelleCTBaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAaHUSA IIEHHOCTHM TMPaBUJ HHIUBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJAEHUS B CUTYyaLUsIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HaHHUS TOCJIEACTBUNA M HENPUATHUS BPEIHBIX NPUBBIYEK (YNOTpeOIeHUs
aJIKOTOJIs, HAPKOTHKOB, KYPEHHS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  Y4Y€OHO-MCCIE0BATEIbCKOM
NESATEIIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPUYECKOM M JApPYTUX  BHJAX
NESITENIbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE YYacTUE B PEIICHUM MPAKTUUYECKUX 3a7ad
COIMAJIbHOM HAIPaBJIEHHOCTH (B paMKaX CBOEr0 KJlacca, IKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YyYEHHI0 MPOodeccHil pa3imuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYyLy, JIIOASIM TPyAa U pe3yibTaTaM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIUBUAYaJbHOW TpPAECKTOPHUU
obOpasoBanms, Oyaymiedt mpodeccun U peanu3anid COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUHU, UHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) 3K0J10r14eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU LEJIeCO00pa3HOro OTHOIIEHUS K HPUPOJE, KAaK HCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

NOHMMAaHHUA TNO0AJbHOTO XapakTepa HKOJOTUYECKUX MpOoOJIeM, BIHUSIHUS
DKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLUAIIBHOU CPEMBL;

OCO3HAaHHS HEOOXOIMMOCTH MCHOJIb30BaHUS JOCTMIKEHMM XUMHUU  JUIS
pELIeHNs BOIPOCOB PAIMOHATIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO  HEMPHUATUS  JIEUCTBUM, NPUHOCAIIMX BpPEA  OKPYXKarollen
OPUPOJTHON cpele, YMEHHsI MPOTHO3UPOBATh HEOJAronmpUATHBIE SKOJIOTHYECKHE
IIOCJIEICTBHS MPEANPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

HAJIM4MsI PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTHYECKOW KyJbTYPBHI,
OmbITa NEeSATENbHOCTH HKOJIOTHYECKOM HaIpPaBJIEHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCA MMH B II03HABATEJIIBHOM, KOMMYHUKATUBHOM M COLMAJIBLHOMN
IPAKTUKE, CIOCOOHOCTM M YMEHHS aKTHUBHO IPOTUBOCTOSATH  MJICOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTHKU;

NOHMMAaHUs CHEIM(PUKKM XUMUU Kak HayKM, OCO3HaHus €€ PO B
(OpMUPOBAHNUN PALMOHAJIBHOIO HAYYHOI'O MBIIIJIEHUS, CO3/aHUU LEIOCTHOTO
npescTaBiIeHuss 00 OKpYXKarolleM MUpE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
NO3HAHUHM TMPUPOIHBIX 3aKOHOMEPHOCTEH U pELICHUH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexkAEHHOCTH B 0COOOM  3HAUMMOCTM XMMHMM JUII  COBPEMEHHOM
IUBHJIM3AIMU: B €€ T'yMAaHMCTMYECKOW HAIPaBICHHOCTM W BaXXHOHM pOJH B
CO3IaHUU HOBOM 0a3bl MaTepUANBbHON KyJIbTYpPbl, PEIICHUHU TNI00ATBHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, JHEPrE€TUUYECKOU, NMUILEBOU U
9KOJIOTMYECKON O€30IIaCHOCTH, B Pa3BUTHM MEIULMHBI, OOECIEUYECHUU YCIOBHM
YCHELIHOro TPY/1a ¥ 3KOJOTHYEeCKH KOM(POPTHOM KU3HU KaXKJI0TO YJIeHa 0OIECTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMAaHHs CYLIIHOCTH METOJOB
MO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydyaeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYXAIOIIEr0 MUpa U



IPOUCXOASIINX B HEM U3MEHEHHH, yMEHU AellaTh 00OCHOBAHHBIEC 3aKIIFOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M MMEIOIIMXCS TaHHBIX C IIEJIbIO MOJIYYESHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUA JJIs
peleHust IpoOJieM B PealbHBIX )KU3HEHHBIX CUTYAlIHX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH ¥  CIIOCOOHOCTM K  HENpPEphIBHOMY  0OOpa3oBaHHUIO U
caMo00pa30BaHWIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUH IO XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cepax mpodeccrnoHalbHOM

NESTEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeamMeTHbIe pe3yJIbTaThl OCBOSHHUS YUEOHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeaHETo 00Iero 00pa3oBaHms BKIIOUYAIOT:

3HAYMMBIC TUISt dhopMHUpOBaHHUS MHUPOBO33PEHUS 00yJaronuxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC IMOHSATHS, OTPa)KAOIINE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa W CHCHU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIECTBO, SHEPTHs, SIBICHHUE,
poliecc, CUCTeMa, Hay4YHBIN (haKT, IPHUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCCIIeOBaHUE, HAOI0IeHe, U3MEPEHNE, SIKCIICPUMEHT U JIPYTHE);

yHUBEpCalIbHbIC Y4eOHBbIC JEHCTBHUS (ITO3HABATENIbHBIC, KOMMYHHUKATHBHBIC,
peryJaTuBHbIE), obecneunBaroiue GopMUpoBaHue (PyHKIIMOHAIBHON IPaMOTHOCTH
Y COIMAIbHON KOMITETEHIIUH 00YYaIOInXCs;

CIIOCOOHOCTh oOydJaronuxcs HCIOJIb30BaTh OCBOCHHEIC
MEXIUCITUTUTMHAPHBIC, MHUPOBO33PCHYCCKUE 3HAHUS W YHUBEpCAJIbHBIC YUYCOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHbie pPE3yJIbTaThl  OTPAKAIOT OBJIAJACHHEC YHUBEPCATHHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH U  PETYJSTHBHBIMH
EUCTBUSIMU.

OBjaanenne YHHBEPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJIbHBIMH
JNEeHCTBUSAIMM:

1) 6a30Bble JJOrHYecKue AeMCTBHS:

CaMOCTOSITENTbHO  (OPMYJIMPOBaTh U AKTyaJU3UpOBaTh  MIpoOsIeMy,
BCECTOPOHHE €€ pacCMaTPHUBATh;

OTIpENICIATh 1AM JICSITCIIBHOCTH, 3ajaBas MapaMeTpbl M KPUTCPHUH HX
JOCTHKECHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TTOCTABICHHBIMU LIEIISIMU;

WCIIOJIB30BaTh MPU OCBOCHUW 3HAHUN TMPHUEMBI JIOTHYECKOTO MBINIICHUS —
BBIJICNIATh XapaKTePHbIE TPHU3HAKA TIOHATHH W YCTAaHABIMBATh WX B3aMMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS ISl OOBSICHEHHS OTIETbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpPATh OCHOBaHUSI M KpPUTEpUU JUIsl KJIACCU(UKALMK BEIIECTB U
XUMUYECKUX PEAKLINN;

YCTaHABJIMBATh IPUUYUHHO-CJIEACTBEHHbIC CBSI3M MEXKIYy HU3y4aeMbIMU
SIBJICHUSMU;

CTPOUTH JIOTMUECKHE pPacCyKIAeHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIC, IO
aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH W NPOTUBOPEUMSI B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

MPUMEHSTh B MPOIIECCE MO3HAHMS, UCHOJb3yEMbIE B XUMUU CUMBOJHUYECKUE
(3HAKOBBIE) MOJIEH, TPEOoOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUICCKUAN
3HaK (CUMBOJI) 3JI€MEHTa, XUMudeckas Gopmyiia, ypaBHEHUE XUMUYECKON peaKIUU
— NpU PElIeHUH YYEeOHBbIX MO3HABATENIbHBIX M MPAKTUYECKUX 3a7ad, NPUMEHSTh
Ha3BaHHbIC MOJIEIbHBIE MPEACTABICHUS JJIsl BBISIBICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUU.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAaMH METOJOB HAy4YHOTO IO3HAHUSA BELIECTB U XUMHYECKHUX
peakuuit;

dbopMyIUpPOBATh LIETU U 33/1a9M UCCIIEIOBAHUS, UCIIOIH30BATh TTOCTABICHHBIE
U CaMOCTOSITENHHO CGOPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUS M OCHOBBI JIJIi (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMHU CaMOCTOSITEJIBHOTO IUIAHWUPOBAHUS M IMPOBEICHUS
YYCHHUECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAaTh 32 XOIOM
mporecca, CaMOCTOSTENIbHO TIPOTHO3UPOBATH €r0  pe3yibTaT, (OpMyIHpPOBATH
0000111eHHS U BBIBOJbI OTHOCUTEILHO JIOCTOBEPHOCTH PE3YyJIbTaTOB UCCIEI0BAHMUS,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOJIeIaHHON padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM MCCIENOBAaTEIbCKOM UM  IPOEKTHOU
NESATETLHOCTH, TPOSIBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEILICHUS] NPAKTUYECKUX 3ajlady, NPUMEHEHUIO Pa3JIMYHbIX
METOJOB ITO3HAHUSL.

3) pabora ¢c nunopmanuei:

OPUCHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHHUKAX wHPOpMamu (HAYIHO-
MOMyJISIpHAsT JIUTEpaTypa XHUMHYECKOTO COJEpXKaHUsS, CIPaBOYHBIC IMOCOOMS,
pecypebl MHTEpHeTa), aHAIM3UPOBATh MUH(MOPMALIMIO PA3IMYHBIX BUIOB U (hopm
IIPEACTABIICHHUS, KPUTHYECKU OILICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



dbopMyIUpPOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIC METOIbI MPU TOWUCKE U
orbope wHpOpMAIMK, HEOOXOAUMON JJIS  BBIMOJHEHUS y4YeOHBIX  3ajad
OIPEECIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTUMAaJbHYIO  (opMy  MpeacTaBICHUS
uHopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAYUHBIN SI3bIK B KAYECTBE CPEJCTBA IIPHU pabOTE C XUMUUYECKOM
uHpopMaren: NPUMEHATh MEXKIpPeIMETHbIC ((PU3MYECKHEe U MaTeMaTHYeCKHue)
3HAKU ¥ CUMBOJIBI, (DOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MPE0Opa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA
HaTJISTHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMH 1€HCTBUSMM:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaE€MOU TEMBI B XOJI€ IHUAJIOTA W/WIIA
JTUCKYCCHW,  BBICKA3bIBaTh  WjeH, (POPMyIHpPOBATH CBOM  MPEIJIOKCHHUS
OTHOCUTEILHO BBIMOJTHEHUS TTPEIIIOKCHHON 3a/1a4H;

BBICTYIIaTh C MpE3eHTAIe pe3yJbTaTOB IMO3HABATEIHHON EATEIHHOCTH,
MOJTyYE€HHBIX CAMOCTOSATEIHHO MJIM COBMECTHO CO CBEPCTHUKAMHM TIPH BBHITIOJTHEHUH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThI MO HCCICIOBAHUIO CBOWCTB
M3Y4aeMBbIX BEIIECTB, peaju3alni y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BBHIBOIBI
[0 pe3yJibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUM IMYTEM COIJIACOBAHUS MO3ULIUN B
X0J1€ 00CYXICHUSI 1 0OMEHAa MHCHUSIMH.

OgilaieHHe YHHUBEPCAJBLHBIMHU PErysiTABHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIbHO TIJIAHUPOBATh M OCYIIECTBISATH CBOKO TO3HABATEILHYIO
NEeATEeTbHOCTh, Ompenensss e€ IMenu W 3aJadd, KOHTPOJUPOBATH M TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh TpeUIaracMblii  alTOpPUTM JIEHCTBUU TIpH
BHITIOJTHCHUH y4YEeOHBIX M HUCCIIENOBATeNbCKUX 3a7ad, BBHIOMpAaTh Hambosee
3¢ (GEeKTUBHBIN CMOCO0 HMX pelmeHUs ¢ Y4ETOM TMOJyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYCCKUX PEAKIIUSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTA HA OCHOBE CaMOaHaIN3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJTIACC

[IpeameTHble pe3ynbTaThl OCBOGHHS Kypca «OpraHuueckass XAMHsD)
OTpaXkKaloT:



c(hOPMUPOBAHHOCTh  TPEJCTABICHUH O  XUMHUYECKOHW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUHU B ITO3HAHUHU SIBIICHUU MPUPO/IBI,
B (OpMUPOBAHMM MBIIUICHUS M KYJbTYpPbl JUYHOCTH, €€ (PYHKUMOHAIbHOU
I'PaMOTHOCTH, HEOOXOAMMOM JUIsl PEIICHUs] MPAKTUYECKUX 3a/lady U JKOJOTHYECKU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 3/IOPOBBIO U IIPUPOTHOMN CPEIE;

BJIJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAralIIUe TMOHATUS (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3IEKTPOOTPUIATEIbHOCTD, XUMUYECKast
CBS3b, CTPYKTypHas QopMmyna (pa3BEpHyTas M COKpalll€HHAs), MOJb, MOJIApHas
Macca, MOJISIpHBIN 00BEM, YTIIEpOIHBIN CKeNeT, (yHKIIMOHATbHAS TPYIINa, paarKal,
M30MEpPHsl, U30MEPBI, TOMOJIOTUYECKHUM PSJI, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA U
a30TCOJICp)KAIME COCAMHEHUS, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCMHEHHUSA); TEOPUM U 3aKOHBI (TE€OpHsl CTPOEHUs
oprannueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHW S3bIK XWUMHH; MHPOBO33PEHUYECKUE 3HAHUS,
JIe)KAllMEe B OCHOBE IIOHUMAHUS IPUYUHHOCTA WU CHCTEMHOCTH XUMHUYECKHX
sABJICHUHN, (HaKTOJIOTMYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOJY4YCHUU U
0€30MacHOM UCIIOJIb30BAaHUM BAXXHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATH XapAaKTEPHBIE TMPU3HAKW TOHSTHHA,
YCTaHaBJIMBATh MX B3aHMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOUIME MOHATHUSA IIPHU
ONMCAaHHUH COCTABA, CTPOCHUS U MIPEBPALLCHUN OPTraHUYECKUX COCIUHEHHI;

c(hOpMUPOBAHHOCTh YMEHHU HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIsi
COCTAaBJICHHMSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpanIEHHOMN)
dbopMynT OpPraHMYECKMX BEIIECTB W ypPaBHCHUH XWMHUYECKHX PEaKIIUH,
W3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKHX BEIIECTB ISl WJUIFOCTPAlUMU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHI YCTAHABJIUBATH MPUHAIICIKHOCTh H3YUEHHBIX
OPTaHUWYECKHUX BEIIECTB M0 HX COCTABY M CTPOEHHUIKD K OINPEACIEHHOMY
KJIacCy/Tpynmne coeauHeHui (yraeBOAOPOMbI, KHCIOPOJ U  a30TCOJepKallue
COCIMHEHMSI, BBICOKOMOJIEKYJISIDHbIE COEIMHEHMsI), JaBaTh MM Ha3BaHUS IO
cucrematudyeckorr HomeHkiarype (IUPAC), a Takke NPUBOAUTH TPHUBHUAIBHBIC
Ha3BaHMsS OT/EJIbHBIX OPTraHUYECKUX BEIIECTB (PTUJIEH, MPOMWIECH, AalleTUJIEH,
ATWJICHTJIMKOb, TJIMIEPUH, (eHos, (OopMalbIerua, aneTaabIeThu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCIIOTA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAsA KUCJIOTA, TIIFOKO34,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHS OINpPEACNSATh BUIbl XUMHUYECKOH CBSI3U B
OPraHMYECKUX COEANMHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh yMEHUS TPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa nnsi 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUIN XapaKTEPU30BaTh COCTaB, CTPOEHUE, (PU3nUYeCcKre
U XUMUYECKHE CBOMCTBA THUNUYHBIX MPEJACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOIUJICH, alleTuiIeH, OyTaaueH-1,3,
MeTWwIOyTaaueH- 1,3, 6eH3071, METaHOJI, ATAaHOJ, dTUJIECHIJIMKOJIb, TJIUIEPHH, (HEHO,
aleTanbIeTu, MypaBbUHAsI U YKCYCHasl KUCJIOTHI, TJII0KO3a, Kpaxmall, [eIi0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WJUIIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEX]y HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUUYECKUX PpEAKIUHA C HCHOJb30BAHUEM
CTPYKTYPHBIX (hOpMyT;

c(hOpMUPOBAHHOCTh YMEHUSI XAPAKTEPU30BaTh UCTOYHUKU YTIEBOJOPOJAHOIO
ChIpbs (HE(PTh, MPUPOAHBIN T'a3, YT0Jib), CHOCOOBI UX MEPEPAOOTKH U MPAKTUUECKOE
MPUMEHEHUE TTPOYKTOB MIEPEPadOTKH;

c(hOpPMUPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIYUCICHHUS TIO0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJWYECTBA MCXOTHOTO BEIIECTBA WM MPOAYKTA
pEeaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB
WM POAYKTOB PEAKIIUM);

c(hOpMUPOBAHHOCTh YMEHHMHA BIAJETh CHUCTEMOW 3HAHUKA 00 OCHOBHBIX
METOJIaX HAy4YHOTO MO3HAHUSA, UCIOJIb3YEMbIX B XUMHUU MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SIBJIICHUN (HAOIOJIEHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbIE XHMMHYECKUE 3HAHUSl JJIsi TMPUHATHUS pEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BelIeCTBAMHU U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIaTh TIPaBUIa TOJIH30BAHUS XUMHUUYECKOU
MoCy/Iol U J1abopaTOpHBIM O00OpYyJOBaHUEM, a TaKXe MpaBuiIa OOpalleHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHSAMHU IO BBINOJHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUN TUIAHUPOBATH U  BBIMOJHATh XUMUYECKUN
AKCHEPUMEHT (MPEeBpaIleHUsI OPTraHUYECKUX BEUIECTB MPU HArPEBAHUU, MTOTYUYCHUE
ATUJIEHA U U3YYEHHUE €r0 CBOWCTB, KAYECTBEHHBIE PEAKIIMM OPraHUYECKHUX BEIIECTB,
JieHaTypalus OCJIKOB MPU HarpeBaHUMU, [IBETHBIE PEaKUUU OEJIKOB) B COOTBETCTBHUHU
C TIpaBWJAMU TEXHUKHA OE30MacCHOCTH TIpH OOpalleHHH C BEHIeCTBAMU U
7ab0paTOpHBIM  O0OpPYJOBaHWEM, TMPEIACTABIATH  PE3YJbTaThl  XUMHYECKOTO
JKCIepuMeHTa B (OopMe 3alMucyd YpPaBHEHUM COOTBETCTBYIOIIMX PpEAKIUA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUUYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpeACTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ yMEHUH  COOJIOJATh  TpPaBWIA  DKOJOTHYECKU
I[eJIECO00Pa3HOTO TIOBEJCHUS B OBITY W TPYIOBOM JCATENBHOCTH B IEJAX
COXpAaHEHUSI CBOErO 3J0POBbSI M OKPYXKAKIIEH NPUPOAHON Cpelbl, OCO3HABATH
ONACHOCTh BO3/ICWCTBUSA HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAas cMbica mokazarens [1/IK, mosicHATh Ha mpuMepax CHocoObI
YMEHBIICHUSI W NPENOTBPALICHUS WX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsl O0y4YaromMXCsd C OTPAaHUYEHHBIMH BO3MOXKHOCTAMH 370POBBS: YMEHUE
NPUMEHATh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CHETBIX W CHA0OBUASIIUX OOYyYalOUIUXCS: YMEHHE WCIOIh30BaTh
penbedHO-TOUeUHYIO0 crucTeMy oOo3HaueHuit JI. bpailist nig 3anucu XUMHUYECKUX

bopmy!.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/m Kontpoabneie | IIpakTuueckue
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Pazgen 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Nroro no pazgeny 3
Pasznea 2. YrieBoaopoanbl
2.1 IIpenenbHble yriieBOgOPOABI — aJIKAHbI 2
5 HenpenenbHbie yriieBOgOpOIbI: aTKEHbIL, 6 |
aJIKaJIMEHBbI, ATKUHbI
2.3 ApoMaTH4eCKHE YTIE€BOI0POIbI 2
54 [IpupoHbIe UCTOUHUKH YTIEBOJOPOJIOB U 3 1
uX mepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xkaniue opranniecKue coeTUHEeHNs
3.1 Cnuptsl. ®enon 3
39 Anbpaerunnl. KapOOHOBBIE KUCTOTHI. 7 1
CrnosxHble 3upsI
33 VYrieBoib 3 1




Nroro no pazgeny 13
Pasnen 4. A3oTconepxaime opraHudeckne coeJMHeHus1

4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Paspnen 5. BeicOkOMOJIEKY I pHBIE COCUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie I[IpakTHyeckne
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipenmer opraHn4eckoi XUMHH, €€
1 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE 06.09.2023
Teopust cTpoeHUs OPraHUuYECKUX
2 coenuHeHuii A. M. bytneposa, eé 1
yHIep 13.09.2023
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o knaccupuKanum
opraHnyeckux Bemects. Homenkiarypa
3 1
(cucremaTudeckas) U TpUBHUAIbHBIE 20.09.2023
Ha3BaHUs OPraHUYECKHUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTUYECKUH Pl 27.09.2023
5 MertaH u 3TaH — OpocTeuIe |
MPECTaBUTEIN AJTKAHOB 04.10.2023
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
p 11.10.2023
DTWIIEH U MIPONUIIEH — MPOCTeHIne
7 1
IIPEJICTAaBUTENIN ATKEHOB 18.10.2023
3 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1
ATUJIEHA U U3yUEHUE €ETO CBOMCTBY 25.10.2023
9 Anxanuensl. byraguen-1,3 n 1




MeTunoyrtaaueH-1,3. Tlomyyerue
CUHTETHUYECKOTO KayuyKa 1 pe3UHbI

08.11.2023

10

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH psAll. ALIETUIEH —
MPOCTEUIIINIA MPEICTABUTEIb ATIKHHOB

15.11.2023

11

Beruncnenus no ypaBHEHUI0O XUMHUYECKOM
peakiuu

22.11.2023

12

ApeHbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

29.11.2023

13

I'eneTnyeckas cBsi3b yIiI€BOJOPOIOB,
MPUHAISKAIUX K PA3IMYHBIM KJlaccaM

06.12.2023

14

[IpupoaHbIe HCTOUHUKH YTIIEBOIOPOIOB:
NPUPOIHBIH ra3 U MOIyTHBIE He(TIHbIC
ras3sl, He(pTh ¥ POYKTHI €€ mepepaboTKu

13.12.2023

15

IIpupoaHbIE UCTOUYHUKH YIJIEBOJLOPOIOB:
NPUPOIHBIH ra3 U MOIyTHBIE He(TIHbIC
ra3bl, He)Th U IPOYKTHI €€ mepepaboTKu

20.12.2023

16

KonTtponbHast pabota o pazueny
«YTIIeBOAOPOABD)

27.12.2023

17

[IpenenbHBIE OTHOATOMHBIC CITUPTHI:
METaHOJI 1 3TaHo. BomopoaHas cBs3b

10.01.2024

18

MHOroaToMHbIE CITUPTHI: ATUICHTIUKOIbL U
TJIHIEPUH

17.01.2024

19

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE
U XUMUYECKUE CBOMCTBA, IPUMEHEHNE

24.01.2024

20

Anpaeruasl: GopmManbaeTuI U
arneTanbaerna. AneTod

31.01.2024

21

OHOOCHOBHBIE TIPEIeTIbHBIE KaPOOHOBBIS




KHUCJIOTBI: MypaBbUHAs M YKCyCHast

07.02.2024

22

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

14.02.2024

23

CTeapI/IHOBaSI n OJICMHOBasA KHCJIOThI, KaK

MNpEaACTAaBUTECIIN BbICIINX Kap6OHOBBIX
KHUCJIOT

21.02.2024

24

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE NSHCTBHE

28.02.2024

25

CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE

KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX

3¢upoB

06.03.2024

26

XKupsl: TUAPONH3, TIPUMEHEHHE,
Ouosornyeckas posb KHPOB

13.03.2024

27

VYrneBoasl: cOCTaB, KiacCH(PUKAIIUS.
Baxneumue npeacTaBUTeNnu: IIIH0K03a,
dpykTo3a, caxaposa

20.03.2024

28

Kpaxman u nemironosa kak npupoHbie
MOJIMMEPHI

03.04.2024

29

KonTtponbHast pabota o pasueny
«Kucnoponcozaepxariue opraHnaeckue
COCITMHEHHSD)

10.04.2024

30

AMWHBI: METHJIAMHUH M aHUJIAH

17.04.2024

31

AMHHOKHUCIIOTHI Kak aMm(pOTEpHbBIS
OpTraHWYECKUE COCAMHEHUS, UX
ouojiorndeckoe 3HaueHue. Ilentuapl

24.04.2024

32

benku kak npupoHbIe
BBICOKOMOJICKYJIAPHBIC COCANHCHU A

08.05.2024




OCHOBHBIC TIOHATHS XUMHUH

33 1
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUIN 15.05.2024
OcHOBHBIE METOIbI CUHTE3a

34 7. 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI 2 05.2004

[TnacTMacchel, KayqyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

» Xumus / I'abpuensin O.C., Octpoymos WU.I'., Cnagkos C.A., AKIHOHEpHOE

obmectBo «M3narenbcTBo «lIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

IToypounsie pazpabotku nmo xumuu 10 kiace O. C. ["'abpuensH

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



