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Jlannass mporpamMma coctaBieHa Ha ocHoBe DenmepanpHOil pabodeil mporpamMmbl CpPEIHETO
obmero oOpasoBanusi «Xumusi. ba3zoBblii ypoBeHb», DenepanbHON 00pa30BaTENBHON MPOrPaMMBbI
cpenHero obmero oOpa3zoBanusi, OCHOBHON 00pa3oBaTeNbHONW MPOTPAMMBI CPEAHETO OOIIero
oOpa3zoBanus dusnko-maremarnyeckor mkoisi-uHTepHaTa PIAOY BO «CHbupckuii dhenepanbHbIi
yauBepcute» (nainee — OMII COY, OOII COO OMII CDY) u momIeKUT HEMOCPEICTBEHHOMY
NpUMEHEHHIO0 TpH peanu3auuu obs3arenbHoi wactu OOII COO ®MII CDY. B coorBeTcTBUU €
yaeOHbIM 1anoM OMIII kypc yueOHoro npenmera «Xumus» nzydaercs B 10 u 11 kimaccax B oObeme
1 gyac B HeIeNIO B TEYCHHUE KAXKIOTO rojia 00ydeHus, Bcero 68 uacos.

Oﬁlllaﬂ XapaKTepuCTuKa yqeﬁnoro nmpeamMera «XuMHUA»

Xumuueckoe o00pa3oBaHHME, TIOJTY4aeMO€ BBITYCKHUKAMHU CpPEAHEH IIKOJBI, SBISAETCS
HEOThEMJIEMOI 4acThl0 UX 00pa3oBaHHOCTH. OHO CIIy’KUT 3aBEpLIAIOIIMM 3TalloM pealu3aluy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX IEHHOCTEW, MPUCYHIMX LEJIOCTHON cHcTeMe
XMMHUYECKOT0 00pa3zoBaHMsA. DTH LIEHHOCTU KacarOTCs MO3HAHMS 3aKOHOB MPUPOABI, (HOPMHUPOBAHUSA
MHUPOBO33PEHUS U O0IIEH KYIbTYyphl YEJIOBEKA, a TAKXKE IKOJOTHUYECKH 0OOCHOBAHHOTO OTHOMICHUS K
CBOEMY 37I0POBBIO U NMPHUPOJIHON cpene. Peannsyercs xumuueckoe oOpa3zoBaHUE ydyallluXcs cpeiHei
HIKOJIBI CpeACTBaMM Yy4YeOHOro ImnpenMera «XUMHS», COJIEPKAHUE U IOCTPOEHUE KOTOPOIo
OIpeieNIeHbl B IpOrpaMMe ¢ Y4ETOM CHeU(PUKI HAyKH XUMHHU, €€ 3HaUeHUs B TIO3HAHUU NIPUPOJIBI U B
MaTepHaIbHON JKU3HU OOIIECTBA, a TAKXKE ¢ yYETOM OOLIMX HeJIei M MPUHIUIIOB, XapaKTEePU3YIOIIHX
COBPEMEHHOE COCTOSIHUE CHCTEMBI cpesiHero oduiero obpaszoBanust B Poccuiickoil ®@enepanuu. [lpu
(opMUpPOBAaHUU COJIEp)KaHUS IpeaMeTa «XUMUs» yYTEHBl CIEIYIOIIUE IOJIOKEHU O clienupuke U
3HAYEHUU HAYKU XUMUHU:

- XUMHUSL KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK HUIPaeT ocoOyl pojb B COBPEMEHHOM
LUMBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3pl MarepualbHOM KyiabTypbl. OHa BHOCUT CBOM BKJIaJ B
(GopMHpOBaHUE PALMOHAIBHOTO HAyYHOI'O MBILIUIEHUS, B CO3JAaHUE LIEIOCTHOIO IMPEJICTAaBICHUS 00
OKpY’KaroIllleM MUPE KaK O €IMHCTBE IIPUPO/IbI U YEI0BEKa, KOTOpPOoe GOpMUPYETCS B XMMHUU Ha OCHOBE
IIOHMMAHHS BEIIECTBEHHOIO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEILECTB, MX CBOMCTBAMU U BO3MOXKHBIMH 00JIaCTMU IPUMEHEHUS

- TecHO B3aMMOJEHCTBYs C IPYrMMHM €CTECTBEHHBIMM HAyKaMM, XUMHS CTajla HEOTbEMIIEMOMU
YacThI0O MUPOBOH KYJIbTYphl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOIO TPyJa W JKU3HU KaKIOro 4ieHa
oOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3HMJarelbHas, KaK HayKa BbBICOKMX TEXHOJIOTUH
HalrpaBlieHa Ha pelleHHe I100anbHbIX Npo0IeM YCTOMUMBOrO pa3BUTHsI YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUILEBOM, SKOIOrHUECKO 0€30IaCHOCTH U OXPaHBbI 3710POBbS.

B cootBercTBUM ¢ obmumu nensMu U npuniunamMu COO conepkaHue npeamera «XUMHs»
(10—11 kmaccel, 0a30BbIi ypOBEHb H3y4YEHHsS])) OpPUEHTHPOBAHO IMPEHMYILIECTBEHHO Ha
OOIIEKYIbTYpHYIO  MOJATOTOBKY  OOy4arommuxcsi,  HEoOXOAMMYIO MM Ul BbIpaOOTKH
MHPOBO33PEHUYECKNX OpPUEHTUPOB, YCHEIIHOIO BKJIKYEHUS B JKU3Hb COLMYMA, IPOJOLKCHUS
00pa30BaHus B pa3IMYHbIX 001ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMHUEH.

CocTaBngomyUMHy peaMeTa «XUMUsD) SBISIFOTCS 0a30Bble Kypchl — «Opranndeckasl XUMUsSD» U
«O0mas ¥ HeopraHW4yecKas XHMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUU 10 HEOPraHWYECKOM XMMHHU (C BKIIOYEHHEM 3HAHUHM W3
oOmiell XMMUU) U OpraHudeckoi xumuu. DopMuUpoBaHHE JAHHOM CHCTEMbl 3HAHWM MPH HU3YYEHUH
npeaMeTa 00ecreyrMBaeT BO3MOXHOCTh PAcCCMOTPEHHUS BCEr0 MHOTOOOpa3usi BEIECTB Ha OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPUIA XUMUH.

CrpykTypa comepkaHusi KypcoB — «Oprannueckas xumus» U «OO0Ias U HeopraHUdecKas
XUMHSA» C(HOPMUpPOBaHA B MPOTrpaMMe HAa OCHOBE CHUCTEMHOrO MOJAXOAa K H3YYEHHIO Y4eOHOro
MaTepuaia U OOYCJIOBJI€Ha HMCTOpPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUI Ha ONpeNeNEHHBIX
TEOpeTHYEeCKUX YpoBHAX. CBefeHUs 00 M3y4aeMbIX B Kypce BeIleCTBax JAl0TCA B Pa3BUTUM — OT
YIJIEBOJIOPOAOB JIO CIIOXKHBIX OMOJIOTMYECKM aKTHBHBIX COEAMHEHUH. B Kypce opraHMueckod XUMHH
NOJy4aloT pa3BUTHE CHOPMUPOBAHHBIE B OCHOBHOM IIKOJIE NEpBOHAYaJIbHBIE MPEACTABICHHUS O
XUMHYECKOHN CBSI3H, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHUs, 0 XMMUYECKOU peaKInu.



Ilon HOBBIM yrioM 3peHus B IpeaMmere «XHMHUsA» 0a30BOro YpOBHS pPaccMaTpUBAETCS
U3yYEHHBII B OCHOBHOM IIIKOJIE TEOPETUUECKUN MaTeprall U (aKTOJIOTMUECKUE CBEJICHUS O BEIIECTBAX
Y XUMHYECKOHN peaKiInu.

Envnas cucrema 3HaHM O BaXXHEMIIMX BEIIECTBAX, MX COCTABE, CTPOEHUH, CBOMCTBAX M
IPUMEHEHNN, a TAKK€ O XUMHUYECKMX DPEAKLMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX IIPOTEKAHUS
nomnonssercd B Kypcax 10 u 11 kiaccoB anemMeHTaMu COAEpKaHUs, UMEIOLIMMU KYJIbTYpOJIOTHYECKUN
U NPUKJIAAHON XapakTep. DTHU 3HaHMS CHOCOOCTBYIOT INOHMMAHHUIO B3aUMOCBSI3U XUMHUH C JPYTUMHU
HayKaMH, DAaCKpbIBalOT €€ pPOjb B II0O3HABATEIIBHOM M IIPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBa)KE€HHs K IPOLECCY TBOPYECTBA B 0OJACTH TEOPUU U MPAKTUYECKHX
NPUIOKEHUH XUMHH, MOMOTAIOT BBIMTYCKHUKY OpPHEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HAYMMBIX Npo0sieMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHU OCMBICIMBATh HH(OPMAIMIO U IPUMEHATh
eé Uil IIONOJHEHHs  3HAHWW, pELICHUS  HMHTEIUICKTYAIbHBIX U OKCIEPUMEHTAJIBHBIX
UCCIIeIoBaTeNbCKUX 3a/1ad. B menoM coxepkaHue ydyeOHOro mpeamera «XUMHsS» JAHHOTO YPOBHS
U3y4eHHs] OPUEHTHPOBAHO Ha (OPMHUPOBAHME Y YYAIIMXCS MHUPOBO33PEHUYECKONM OCHOBBI ISt
NOHUMaHMUA (UIOCO(CKUX WU, TaKMX KaK: MaTepUalbHOE €AMHCTBO HEOPraHUYecKoro u
OpraHMYECKOTr0 MUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOECHUEM, II03HABAEMOCTh
IOPUPOJHBIX SBIECHUH IMyTEM SKCIIEPUMEHTAa U pEIeHHs MPOTHUBOPEUUil MEXTy HOBBIMU (haKTaMH U
TEOPETUUYECKUMHU IPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIIEHUHU SKOJIOTMYECKUX MpoOieM, a
TaKXke MpobsieM cOepeXeHUs HIHEPreTHUECKUX PECYpPCOB, ChIPbs, CO3AAHUS HOBBIX TEXHOJOIMH M
MaTepHUaoB.

B mutane pemienus 3aj1a4 BOCIUTAHMS, Pa3BUTUSA M COLMAIM3ALUU OOYYAIOUIUXCS NPUHSTHIE
IIPOrpaMMOM TOAXOJABI K OIPEAEIICHUIO COJIEPKAHUS W IOCTPOEHUsS IpeAMETa IPEeIyCMaTpPUBAIOT
(GopMHpOBaHUE y YYaIIMXCSl YHUBEPCAIbHBIX Y4EOHBIX AEHCTBUI, UMEIOIIMX 0a30BO€ 3HAYCHHE VIS
pa3IMYHBIX BUIOB JESATEIBHOCTH: PEUICHUs MpoOJieM, MOKUCKA, aHAIM3a U 00padoTKK MH(OpMaImH,
HEOOXOIUMBIX JUIsl NPHOOpPETeHHs OINbITa IMPAKTHUYECKOW M MCCIEeN0BATENbCKON JEATeNbHOCTH,
3aHUMAIOIIEH BA)KHOE MECTO B [IO3HAHUN XUMUMU.

I'1aBHBIME 1eJSIMH M3Y4YEHHS IpeaMeTa «XUMHUs» B CpedHell IKoje Ha 0a30BOM YpPOBHE
ABJISFOTCA:
— ¢$OopMHpPOBAHUE CHCTEMBl XUMUYECKUX 3HAHUHN KaK BaKHEWINIEH COCTABJISIONIECH €CTECTBEHHO-
HAayYyHOW KAapTHUHBI MUPA, B OCHOBE KOTOPOH JieXKaT KIIOUYEBBbIE MOHSTHS, (yHIaMEHTAJIbHbIE
3aKOHbI U TEOPUM XUMHHU, OCBOCHHUE s3bIKa HAYKHM, YCBOCHHME U IIOHUMAaHHE CYLIHOCTH
JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpUEeH HX
pPa3BUTHSA U CTAHOBJICHMUS;
— (QopmupoBaHuEe U pa3BUTUE IMPEACTAaBICHUM O Hay4YHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKHUX peaklnid, HEOOXOAUMBIX AJI MPUOOPETEeHHUs] YMEHUH OpUEHTHUPOBATHCS B MUPE
BEIIECTB U XUMHUYECKUX SBIEHUN, HMMEIOIIUX MECTO B IpPUPOJE, B IPAKTHUUYECKOW U
IMOBCEAHEBHOM XKU3HU;
— pa3BUTHE YMEHUH U CHOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U OOBSICHEHUEM
XMMHUYECKOT0 SKCIIEPUMEHTA, COOTI0IEHUEM MTPaBUII 0€30MacHOro 0OpalleHHs ¢ BeIECTBAMMU.
Hapsiny ¢ astuMm coxpeprkarenbHas XapaKTepUCTHUKa LENed M 3aJad M3y4EHHs NpeaMeTa B
[IporpaMme yTOYHEHa U CKOPPEKTUpPOBaHAa B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMHU B CUCTEME
oOmiero cpenHero obpasoBanusi. CerogHsi B MpenojaBaHUM XUMHH B OOJbIIEH CTENeHU OTAAETCS
IPENOYTEHUE MPAKTHUECKOW KOMIOHEHTE COJIepKaHHs 00y4eHUs, OpUEeHTUPOBAHHOM Ha MOATOTOBKY
BBIMYCKHHKA IIKOJIbI, BJIAJCIONIET0 He HA0OpOM 3HaHM, a (YHKIIMOHATBHON TPAMOTHOCTBIO, TO €CTh
croco0amMM M YMEHHUSIMHU aKTHBHOTO TOJYYEHHUs 3HAHUNH M MPUMEHEHUS UX B PEANbHOM KU3HM IS
peneHus MpakTHYECKUX 3a/1ad.

B 9700t cBs3M mpu u3yueHUM npenMeTa «XHMHS» JTOMUHUpYIOIIEe 3HAUeHUE MPUOOPETaroT
TaKHe LN U 3a/1a4U, KaK:

— ajanTanMs oOydJaroUIMXcsl K YCJIOBHUSAM JMHAMUYHO DPa3BHBAIOLIETOCS MHpa, (popMupoBaHHe
UHTEJJIEKTYaJbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOATEIIBHOMY IIPUHATHIO TPAMOTHBIX PELIEHUH B KOHKPETHBIX JKU3HCHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;



— ¢opMupoBaHUE y 00YJAIONTUXCS KITIOYEBBIX HABBIKOB (KIIOYEBBIX KOMITETCHIIH ), UMEIOIINX
YHUBEPCAJIbHOE 3HAYCHUE ISl Pa3JINYHBIX BHJIOB JICATEIILHOCTH: PELICHUS MPO0JIeM, MOUCKa, aHAIN3a
U 00paboTku wuH(pOpMAIMH, HEOOXOMUMBIX Ui MPUOOPETEHHs OMbITa AEATEIbHOCTH, KOTOpas
3aHUMAeT BAXHOE MECTO B IO3HAHWW XHMHHU, & TaKXKE I OICHKH C IMO3UIMHA SKOJIOTUYCCKOMN
0€30IIaCHOCTH XapakTepa BIUSHHS BEIIECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHM3M 4YellOBeKa U

IIPUPOJHYIO CPENY;

— pa3BUTHE TI03HABATEIbHBIX HHTEPECOB, HHTEJUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
00y4aroIuXcsl: CIOCOOHOCTH CAMOCTOSITENIbHO IPUOOPETAaTh HOBBIE 3HAHUS 110 XUMHUH B COOTBETCTBUU
C HM3HEHHBIMH TOTPEOHOCTSMHU, HCIOJIB30BATH COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHH IS
IIOMCKA ¥ aHaIK3a y4yeOHOM U Hay4HO-NOMYJIAPHONH HHPOPMALIMU XUMHUECKOTO COACPKAHHUS;

— (¢opmMupoBaHHE M pa3BUTHE y OOYYArOIIMXCS ACCOIMATUBHOTO U JIOTHUECKOTO MBILIUICHHUS,
HaOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH,
IIPY [IJIJAHUPOBAHUM U ITPOBEJECHUN XUMUYECKOTO IKCIIEPUMEHTA;

— BOCIHUTaHHE Y 00ydarommuxcs yOekAEHHOCTH B TYMaHUCTHYECKOM HANPaBIEHHOCTH XUMUH, €€
Ba)XHOH POJIM B PEHICHUH II00ATBHBIX MPOOJIeM pallMOHAIBHOTO MPUPOAONOIb30BAHNUS, TOTIOTHEHUS
SHEPreTUYECKUX PEeCcypcoB M COXpPaHEHUs HPUPOAHOTO PABHOBECHUS; OCO3HAHMUA HEOOXOAMMOCTH
OepeXHOr0 OTHOLIEHMsSI K IPUPOAE U CBOEMY 3/0pOBbIO, a TaKKe INPUOOpPETEHHUs OIbITa
WCII0JIb30BaHUs ITOJIYYEHHBIX 3HAHUH Ul IPUHATUS IPAMOTHBIX PELIEHUI B CUTyalMsIX, CBSI3aHHBIX C
XUMUYECKUMHU SIBJICHUSMH.

I[lnanupyemble pe3ybTaThl 0CBOEHUS YUeOHOT0 Kypca « XUMHUsD)

JIMYHOCTHBIE PE3YJIbTATHBI

B cooTBercTBUM C CHUCTEMHO-AESTENBHOCTHBIM MMOAXOJOM B CTPYKType JMYHOCTHBIX
pe3yNbTaTOB OCBOEHUS MpenMeTa «XHUMHs) Ha YpOBHE CpenHero oodimiero oOpa3oBaHUS BbIAEICHBI
CJIEIYIOIINE COCTABIAIOIINE:

e OCO3HaHHE OOYYAIOIIMMHCS POCCHICKON TIpakJIaHCKOWM WIEHTUYHOCTH, TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEIEIICHHUIO;

L] HaJIM4ue€ MOTHBAIIUU K O6yT~I€HI/IIO;

e IICTICHANPABIECHHOE pPAa3BUTHE BHYTPEHHHUX YOEXKIEHUN IJIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M HCTOPUUYECKUX TPAAUIINNA 0a30BOM HAYKH XUMUU;

e TOTOBHOCTh U CIIOCOOHOCTh OOYyYalOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JAESITETHbHOCTU
LIEHHOCTHO-CMBICIIOBBIMU  YCTaHOBKAaMH, IMPUCYLIMMH LEJIOCTHOW CHUCTEME XUMHYECKOIO
o0Opa3oBaHus;

. HAJIMYUEC ITPAaBOCO3HAHUA DKOJIOTHUECKOH KYJIBTYPbBI U CIIOCOOHOCTH CTaBHUTh oejm U CTpOUTH
JKU3HCHHBIC ITJIaHBbI.

JImaHOCTHEIE PE3YIBTATEI OCBOCHUA NTPCIAMETA «XUMHAS JOCTUI'alOTCA B €AUHCTBEC y‘~I€6HOI71 u
BOCHHATATEIIHLHOMN ACATCIIBbHOCTH OpFaHI/I3aIII/II/I B COOTBETCTBHUU C T'YMaHHUCTHUYCCKUMU,
COIIMOKYJIbTYPHBIMHU, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U UJI€AIaMH POCCUMCKOTO IPakIaHCKOTO
oOmiecTBa, TPUHATHIMH B OOIIECTBE HOpPMaMU U TMPaBWJIAMHU TIOBEJIEHUS, CIIOCOOCTBYIOIIUMU
poleccaM caMONO3HaHMs, CAMOPA3BUTHSI K HDABCTBEHHOT'O CTAHOBJICHUS TMYHOCTU O0YJaIOIIUXCSI.

JIM4HOCTHBIE PE3YyIbTaThl OCBOSHUS TMpenMeTa «XHUMHSI» OTpaxaroT CHOPMUPOBAHHOCTD
OIBITa TO3HABATEIbHON U Hp&KTPI'—IGCKOfI ACATCIIbHOCTH 06yqafom1/1xcx 10 pcain3anuu MpUHATBIX B
oO1iecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1. I'paxaaHCKOro BOCIMTAHUSA:

e OCO3HaHMUS OOYYAIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX TpaB U OOS3aHHOCTEH, yBa)K€HUS K
3aKOHY U MPABOMOPSIIKY;

e TPEACTABICHUS O COLUUAIBHBIX HOPMax M TNPaBWIAX MEXIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH JAEATEILHOCTH NPU CO3JAHHHM YUEOHBIX IMPOEKTOB,
peLIeHUH y4eOHBIX M ITO3HABATENbHBIX 33/1a4, BHINOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;
CHOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUS, JIOTHUKY U apryMEHThl JPYyTUX MpU
aHaJIM3€ Pa3IMyYHbIX BUJIOB YUEOHOH NeATEIbHOCTH;

2. [TaTproTH4€eCcKOro BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHUS K UICTOPUYECKOMY U HAyYHOMY Hacle€U0 OT€YECTBEHHOW XUMUH;
YBa)KEHHsI K MPOLIECCY TBOPUECTBA B 00JACTH TEOPHM U MPAKTUUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHMSI TOTO, YTO JAOCTIKEHHMS HAyKH €CTh pPE3ylbTaT JUIMTENbHBIX HAOII0ICHHH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;
MHTEpeca U MO3HABATEIBHBIX MOTHBOB B MOJYYECHUHU U TIOCIIEAYIONIEM aHaIn3e HH(OPMAIHH O
MIEPENOBbIX JTOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSI3aHHBIE C XUMHYECKHUMH SIBJICHHUSIMH, U MPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
FOTOBHOCTH OLICHMBAaTb CBOE IIOBEACHME U IIOCTYIKHM CBOMX TOBapHIEed C MO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ATUX OCTYIIKOB;

4. ®opMHUPOBAHHUSA KYJIbTYPHI 310POBbS:

coOrofieHusl MpaBUil 6€30MacHOr0 OOpaIEHHs C BEIIECTBAMU B OBITY, TOBCEIHEBHOMN KHU3HU U
B TPYJIOBOH JI€SITEIBHOCTH;

MOHMMAHUSA LIEHHOCTEW 3JI0pOBOr0 © Oe3omacHOro obpa3a KH3HH; HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 37I0POBbIO;
NOHMMAHHUS LIEHHOCTH MPaBUJ MHAUBUYAJIbHOTO U KOJUIEKTUBHOI'O O€30M1aCHOT0 MOBE/ICHNUS B
CUTYalUsAX, YTPOKAIOLIUX 370POBbIO U JKU3HU JIIOAEH; OCO3HAHMS MOCIEACTBUN U HENIPUATHS
BPE/IHBIX MPUBBIYEK (YIOTPEOJIEHUS AJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

5. TpynoBoro Bocnuranus:

KOMMYHHKaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEOBATENbCKOM  JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AakKTUBHOE YYacTHE€ B DEIIEHUM NPAKTHUECKHUX 3a4ad COLUAIbHOU
HalpaBJIEHHOCTH (B PaMKax CBOEro KJlacca, IIKOJbI);

MHTEpeca K NMPaKTHUECKOMY M3YyUeHHIO NMPOo(peccuil pa3IMuyHOro pojia, B TOM YHCIE HA OCHOBE
NPUMEHEHHUS TPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBa)XEHUs K TPYY, JIOASIM TpyJla U pe3ynbTaTaM TPYAOBOM 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHAMBHUAYAJIbHON TPaeKTOpHM 00pa3oBaHusd, Oyayuiei
npodeccun M peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IIJJAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6. JK010rMYeCKOro BOCIIMTAHHUS:

HKOJIOTHYECKU 11€1€CO00pa3HOro OTHOLIEHHUS K MPHUPOJE, KaK HMCTOYHHKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHMMAaHUS TJ00aJIbHOIO XapakTepa OSKOJOTHYECKUX MpoOsieM, BIUSHUS SKOHOMHUYECKHUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHHS HEOOXOAMMOCTH MCIIONBb30BaHUS JOCTHKEHUN XUMHH JUIS PELIEHUS BOIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOT'O HENPUSTHS IEHCTBUN, IPUHOCSIINX BPEI OKPYXKarOIIed MPUPOIHON CpeNe, YMEHHUS
IPOTHO3UPOBATh  HEOJAroNpHUsATHBIE OSKOJOTWYECKHE TOCIEACTBHS  IMpeIpUHUMAEMbIX
JIEUCTBUN U NPEJOTBPALLATD UX;



e HAIMYUS PA3BUTOIO HKOJOTMYECKOTO MBIIUICHHS, HKOJIOTMYECKOM KYJIbTYpbI, OIBITA
JIEATEIbHOCTH JKOJOTMYECKOM HAIpaBJIECHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCA HMH B
MO3HABATEIbHON, KOMMYHHKAaTUBHOM M COIMAIbHON MpaKTUKE, CHOCOOHOCTH M YMEHHS
AKTHUBHO MPOTHUBOCTOSTH UJIC0JIOTUU XeMohoouu;

7. lleHHOCTH HAYYHOT'O MO3HAHMS:

e chopMHPOBAaHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAYK{ ¥ 00ILIIECTBEHHOW PAKTUKU;

e TMOHUMAHHUS CHCUNU(PUKM XUMUU KaK HayKd, OCO3HaHUS e poiau B (POPMUPOBAHUU
pPallMOHATBHOTO  HAYYHOTO  MBIIUICHUS, CO3JAaHUM  IEJIOCTHOTO MpEJCTaBICHHUA 00
OKPY’)KaIOIIeM MHUpPE KaK O €AMHCTBE MPUPOJLI M YEJIOBEKa, B IMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu npo0aeM coXpaHeHHs MPUPOJTHOTO PAaBHOBECHS,;

e yOeXIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUHU JJIsI COBPEMEHHOM LMBHJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HANpPaBICHHOCTH U Ba)KHOW POJIM B CO3/JIaHUU HOBOM 0a3bpl MaTepHalIbHOM
KYJIbTYpPbI, PELIEHUU TI00ATbHBIX MPOOJIEM YCTONYMBOIO pa3BUTHS 4YellOBEUYeCTBA —
CBIPbEBOM, DHEPreTHYECKOM, MHUIIEBOM U HOKOJOTMYECKOM OE€30MacCHOCTH, B Pa3BUTUHU
MEIWIIMHBI, 00CCIICUCHUN YCIIOBHI YCIICITHOTO TPYyJa M 3KOJOTUYCCKH KOM(POPTHOU KUIHU
Ka)K10TO 4JIeHa 00IIeCTBa;

e CCTECTBEHHO-HAyYHOM  TPaMOTHOCTH: TIOHUMAaHUs  CYIIHOCTM  METOJOB  ITO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIOJIb30BaTh MOTyYaeMble 3HAHUS [
aHayM3a U OOBSCHEHHS SBIICHUN OKPYKAIOLIEro MHUpPa U MPOUCXOIAIINX B HEM HM3MEHEHHIA,
yMeHHsI JeNlaTh OOOCHOBAHHBIC 3aKIIOYEHHUS HAa OCHOBE HAy4HbIX (AKTOB U HMEIOIIUXCS
JTAHHBIX C LEJbIO MOTYYEHUs JOCTOBEPHBIX BBIBOJIOB;

e CIOCOOHOCTH CaMOCTOSITEIBLHO MCIOJIb30BaTh XMMUYECKUE 3HAHUS JUIsl pelIeHusi mpoljaemM B
peaTbHBIX KU3HEHHBIX CUTYAIIHSIX;

e HHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON e TEIbHOCTH;

e TOTOBHOCTM M CIOCOOHOCTH K HENPEPbIBHOMY OOpa30oBaHUI0 U C€amMO00pa30BaHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAaHUM 10 XHWMHUHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

e HHTEpeca K 0COOEHHOCTAM TPyJa B pa3Nu4HbIX chepax mpodeccnoHaIbHON NesITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUSI y4eOHOTo mpenMeTa «XUMHUsS» Ha YPOBHE CPEITHETO
oOmiero o0pazoBaHusl BKJIIOYAIOT: 3HAuMMBble i1 (OPMUPOBAHMUS MHUPOBO33PEHUS O0yYaromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIIpeMETHbIE) OOILIeHayYHble TOHSATHS, OTpaXalollue IEeIOCTHOCTh
HAYYHOH KapTWHBI MHpa M CHeNU(UKY METOIOB MO3HAHHSA, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax
(MaTepusi, BELIECTBO, YHEPIHs, SBJIECHUE, IMpPOIEecC, CUCTeMa, Hay4yHbIH (aKT, NPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TE€OpHUs, HCCIEelO0BaHHE, HAOIIOJCHUE, M3MEpEHHe, SKCIEPUMEHT M JIp.);
VHHUBEpCaldbHble Yy4eOHBbIC JeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYISATUBHBIC),
oOecrieunBaromue (HopMUpOBaHHE (PYHKIIMOHAIBHOM TPaAaMOTHOCTH M COLMAIBHOW KOMIIETEHLIUU
00ydJaronuxcsi; CroCcOOHOCTh OOYYaIONIUXCS HCIOJIB30BAaTh OCBOEHHBIE MEXKIUCIHUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHS U YHHBEpCAIbHBIC YIeOHBIC IEHCTBHS B TIO3HABATEIILHOW M COIMATBHOMN
TIPAKTHKE.

MeramnpeqMeTHbIe  pe3ylbTaThl  OTPAKAIOT  OBJIAJCHHE YHHUBEPCAIBHBIMH  YYCOHBIMHU
MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBUSMHU.

Osnadenue ynugepcaibHbIMu Y4eOHbIMU NOZHABAMENbHOIMU OCUCMBUAMU:

1. Ba3oBbIMH JIOTHYECKUMH J1eCTBUSIMU:



— CaMOCTOATENbHO (OpPMYIMPOBATH M aKTyalM3UpOBaTh NpoOJeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

— ompenenaTh Leau JesITeIbHOCTH, 3ajJaBas [apaMeTpbl W KPUTEPUUM HX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMHU LIEJISIMU;

— UCMOJNb30BaTh IPU OCBOCHWU 3HAHUM MPUEMBI JIOTHYECKOTO MBILIUIEHUS — BBIICIATh
XapaKTepHble IPU3HAKU OHATHH U yCTaHABIMBATh UX B3aUMOCBS3b, UCII0JIb30BAaTh COOTBETCTBYIOIINE
HOHATHSA JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUM;

— BbIOMpPATh OCHOBAHUS M KPUTEPUH JUI KJIaCCU(UKALIMU BELIECTB U XUMUYECKUX PEAKIIMA;

— YCTaHAaBJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEKIY U3Y4aeMbIMU SIBJICHUSIMU;

— CTpPOUTH JIOTMYECKHE PACCYXJEHHs (MHIYKTUBHBIC, AE€IYKTUBHbIE, [0 AHAJIOIMU), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBACMBIX SIBICHUSX, (DOPMyTUpOBaTh BBIBOABI U
3aKJIF0YEHHUS;

— IpPUMEHATh B IpOIEcCce IO3HAHUSA HCIOJIb3yeMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIE)
MOJIEH, IPeoOpa3oBbIBaTh MOJIEIbHBIE NMPEACTABICHUS — XUMHYECKHHM 3HAK (CHMBOJ) DJIEMEHTAa,
XUMHYecKast popMylia, ypaBHEHHE XUMUYECKON PEaKIMU — IMPH PEIICHUH YIeOHBIX MO3HABATEIHHBIX
U TPaKTHUYECKUX 3ajad, IPUMEHATb Ha3BaHHbIE MOJIENbHbIE INPEJCTABICHUS JUISl BBISBICHUS
XapaKTEpPHBIX MPU3HAKOB U3y4aeMbIX BEILIECTB U XUMUYECKUX PEaKLuii;

2. Ba30BLIMH HCCJIEA0BATEILCKUMHU JeHiCTBUSIMM:

— BJIQJETh OCHOBAMM METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB U XMMHUECKUX PEaKLUii;

— (¢opmynaupoBaTh I€IM M  3aJauyd  MCCIEJOBAaHUS, HCIOJIb30BaTh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO CPOPMYJIUPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMSI U OCHOBBI JJIS
(opMUPOBaHUS FMIOTE3bI 10 IPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYXKIECHUN;

— BJaJeTb HaBbIKAMU CAMOCTOSITEJIBHOI'O IUIAHUPOBAHHUS M IPOBEACHUS  YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HaONI0JaTh 3a XOJOM IIpoliecca, CaMOCTOATEIbHO
IPOrHO3MPOBATh €ro  pe3ynbTar, QopMyaupoBath OOOOIIEHHS U  BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCJIEIOBAaHUS, COCTAaBIATH OOOCHOBAHHBIM OTY4ET O NPOAETAHHON
pabore;

— NpUOOpETaTh OIBIT YYCHUUYECKOW HCCIEA0BATEIbCKON U MPOEKTHON NESTEIbHOCTH, IPOSBIATh
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB PEIIECHUs MPAKTHUECKUX 3ajad,
NPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

3. lIpuémamu padoThl ¢ HHpOpMAaLHeii:

— OpPHUEHTHPOBATHCA B PA3IMYHBIX UCTOYHUKAX HMH(pOpMaluy (HaydHO-TIOIMYJspHas JUTepaTypa
XUMHYECKOTO  COJIEp’KaHUs, CHpaBOYHbIE TocoOus, pecypchl MHTepHera), aHaIU3UpOBATH
MH(OPMALIMIO Pa3IMYHBIX BUAOB U (GOPM MPEICTABICHUS, KPUTUUECKU OLIEHHUBATH €€ TOCTOBEPHOCTH
Y HEPOTUBOPEYNBOCT;

— (opmynupoBaTh 3ampockl U NPUMEHATh pa3jIMYHble METOJbl MpPU TOUCKE M OTOOope
uH(popMalii, HEOOXOAUMOM /17151 BBITIOJHEHUS YUe€OHBIX 3aa4 ONpeAeaEHHOrO TUIIA;

— mpuoOperaTh OMNBIT HCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

— CaMOCTOSITENIbHO BBIOMpATh ONTHMANIBHYIO (hOpMy TpeAcTaBieHus HHGOpMAIMM (CXEMBI,
rpaduKH, TMarpaMmebl, TaOIUIBI, PUCYHKH U T.I1.);

— UCMOJIb30BaTh HAYYHBIHN S3bIK B KAUECTBE CPEJCTBA MpU paboTe ¢ XUMUUECKOH MHpOpMaIuei:
OPUMEHATh MEXIpeaIMeTHbIe ((U3NYecKre W MaTeMaTH4YecKhe) 3HAKU M CHUMBOJIBL, (OPMYIIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

— WUCMOJNb30BaTh M NPeoOpa3oOBBIBATH 3HAKOBO-CUMBOJHMYECKHE CpEACTBA  HArJISIHOCTH.
Oénaodenue ynugepcanbHblMu KOMMYHUKAMUBHBIMU OCLICIEUAMU:



— 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)KZaeMOW TeMbl B XOJE OUaliora W/WIM TUCKYCCHH,
BBICKA3bIBATh HJIEH, (POPMYITHPOBATH CBOM MPEAIOKEHUS OTHOCHTEIHHO BBIMOTHEHHSI TTPEITI0KEHHON
3aJa4u;

— BBICTYNIaTh C TPE3CHTAIlMCH pPE3yJIbTaTOB IMO3HABATEIBHON JESATEIBHOCTH, TOJTYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IMPHU BBITOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA,
NPaKTUYECKOH paboTHl MO MCCIIEOBAHUIO CBOMCTB H3YYaeMbIX BEUIECTB, pEaIM3alUU Yy4eOHOTo
npoekTa © (OpPMYIHpPOBATH BBIBOABI IO pE3ylbTaTaM MPOBEACHHBIX HCCIEIOBAaHUNA MyTEM
COTJIACOBAHUS TO3UIUI B X0/ 00CYKAeHUS 1 0OMEHa MHEHHSIMH.

Ognadenue yHugepcanbHbIMU PezyissmUuGHbIMU OCHCMEUAMU:

— CaMOCTOSITENIbHO IUJIAHUPOBAaTh M OCYIIECTBISATH CBOIO II03HABATENIbHYIO JESATEIBHOCTD,
ompenenss e IeTd W 3aJa4d, KOHTPOJMPOBATH W IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii  QJITOPUTM JACUCTBUI TNPH BBINOJHEHUM YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BBIOMpaTh Hambosee 3PGEeKTUBHBI CIOCOO0 WX peHIeHUs ¢ Y4ETOM IOYyYEHHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

— OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JAEATEIHHOCTH Ha OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

MHNPEJAMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl CPEIHEro 001ero 00pa3oBaHus 110 XMMHUH Ha
0a30BOM YpOBHE OpPHMEHTHPOBAHBI Ha O0ECIEYCHHE MPEUMYIIECTBEHHO O0IIe0o0pa3oBaTebHOW |
OOMIEKYIbTYpHOU TOATOTOBKM oOydaronmxcsi. OHM BKIIOYAIOT: crenuduyeckue ais y4eOHOro
npeaMera «XUMHUS» HAyYHbIE 3HAHUS, YMEHHS U CIOCOOBI JICHCTBHI IO OCBOCHHIO, MHTEPIPETALUU U
peoOpa3oBaHUIO 3HAHUA, BUJIBI JESTEIHOCTH IO MOJTYYSHHIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HaHUN
B PA3JIMYHBIX Y4EOHBIX U peabHBIX )KU3HEHHBIX CUTYalIUAX, CBI3aHHBIX C XUMUEH.
10 KUIACC
[IpenmeTHbie  pe3ynbTaThl OCBOEHUS Kypca «Opranuueckas XUMUS» OTpaXkaroT:
1) cgopmuposannocms npeocmasnenuil: O XUMHUYECKOHW COCTABISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MUpPA, POJIM XUMHUHU B IO3HAHWU SIBJICHUH NpUpPOAbl, B (OPMUPOBAHWU MBILUIEHUS U
KYJIBTYpPbI JTJUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOUMON JJIsl PEeLICHUS MPAKTUYECKHX
3a/1a4 U SKOJIOrMYeCKU 00OCHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U IPUPOJIHOM cpee;
2) 6nadeHue CUCTEMOW XHMHYECKUX 3HAHHMH, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIONIME IMOHSITHUS
(XMMMUYECKUI ~ 3JE€MEHT, aToM, OJJIEKTpOHHas 000Jl0Yka aroMa, MOJEKyja, BaJeHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKas CBsI3b, CTPYKTYypHas (opmyna (pa3BEpHyTast U COKpalEéHHas),
MOJIb, MOJISIPHAsI Macca, MOJIAPHBINA 00BEM, YIIepoIHbIN CKeleT, (QYHKIMOHAIbHAS TPYIIa, pajauKal,
U30MEPHUs, U30MEPbI, TOMOJIOTUYECKHH PsiJl, TOMOJIOTH, YIIIEBOAOPO/Ibl, KUCIOPO/I- U a30TCOAepKalINe
COEIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUU U
3aKOHBI (TEOpUsl CTPOCHHS OpraHuueckux BemecTB A.M. BbyTiepoBa, 3aK0H COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKalllue B
OCHOBE IMOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBICHUH, (DaKTOIOTHYECKHE CBEICHUS
O CBOICTBax, COCTaBe, MOJYyYeHMH U O€30MacCHOM HCHOJIb30BAHUU BaKHEHIINX OpPraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOH e TETbHOCTH YelIOBEKa,
3) cgopmuposannocmev ymenuil 6viA61AMb XapaKTEPHbIE NMPU3HAKU TIOHSTUH, YCTaHABIMBATH HMX
B3aMMOCBS3b, UCHO/IL308aMb COOTBETCTBYIOIIME MOHATHUS MpPH ONHCAHUM COCTaBa, CTPOCHHS U
MIPEBPAILCHUI OPTaHUYECKUX COETUHECHUI;
4)  cghopmuposanHocms  ymenull UCNOAL306AMb XUMHYECKYH0 CHMBOJMKY JUIS COCTAaBIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpauI€HHON) (QOopMysd OpraHM4YecKHX BEILIECTB U



YPaBHEHHI XWMHUYECKUX DPEAKLUUH; U320maeiu6ams MOJCTU MOJIEKYJl OpPraHHMYECKUX BEIIECTB IS
WITIOCTPAIMH UX XUMAYECKOTO B MTPOCTPAHCTBEHHOTO CTPOCHUS;

5) cpopmuposannocme  ymenuii ycmauasiugams TPUHAUICKHOCTh H3YUCHHBIX OPraHUYECKHX
BEIIIECTB M0 UX COCTaBYy M CTPOCHUIO K OMPEACIEHHOMY KIIACCY/TPYIIE COSTUHEHHUH (YTIIEBOIOPOIbI,
KHACJIOPO/- W Aa30TCOJEPIKAIUE COCAMHEHUS, BBICOKOMOJICKYJSIPHBIC COCIUHEHHS); O0aams WM
Ha3BaHUA 1o cucrematnueckoil HomeHknarype (IUPAC), a Takxe NpuBOANUTh TPUBUAIbHBIE HA3BaHUS
OTJENBHBIX OPraHWYEeCKUX BEUIECTB (ITHJICH, NPONMHJICH, AaleTHIEH, ITHJICHIJIMKONIb, TIMLEPHUH,
¢denomn, hopmanbaeru, aneTaabAaerH1, MypaBbHHAas KHCIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KUCIIOTA,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMaJl, IeJUII0II03a, TIUIHH);

6) cgopmuposannocms ymenus onpedensimos BUIBI XUMHUUYECKOM CBSI3H B OPIraHUYECKUX COCAMHEHUSIX
(omuHapHBIC U KPATHEIE);

7) chopmuposannocmes ymenus npumeHsms TOJIOKCHUS TEOPUUA CTPOCHHUS OPraHUYECKHX BEIIECTB
A.M. BytnepoBa i 00BSICHEHUSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHHS;, 3aKOH
COXpaHEHHS MacChl BELIECTB;

8) cghopmuposannocme ymenuii xapaxmepuzoéams COCTaB, CTPOCHHE, QUINUECKHE U XUMHUYCCKHE
CBOWCTBA THUIMYHBIX NPEACTABUTENCH Ppa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, JTaH,
STHJICH, WPONWICH, aleTWwIeH, Oyraauen-1,3, MerwnOyramuen-1,3, O€H30J1, METaHOJ, JTaHOI,
STHUJICHIJIMKONb, TJIHMIEPHH, (EHOJN, ameTalbJeruj, MYypaBbHHAs M YKCYCHas KHCIOTBHI, TJIFOKO3a,
KpaxMaJl, LEJUTI0N03a, aMHUHOYKCYCHAs KHUCIIOTA); WLIIOCMPUpO8ams TCHETUYECKYIO CBSI3b MEXKIY
HUMH YPaBHCHHSMU COOTBETCTBYIOIIUX XHUMHYECKHX PEaKIUH C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

9) chopmuposannocms ymeHuss xapakmepuszoeams WCTOYHHKH YIJIEBOJOPOJHOTO ChIpbs (He(Th,
OPUPOIHBIN Ta3, yrojb), CIOCOOBI WX MEpepaboTKHM W MPAKTHYECKOE NPUMEHEHHE MPOIYKTOB
nepepadoTKu;

10) chpopmuposannocmev ymenuii npooOums BBIYACICHUS MO XUMHYCCKHM YpaBHEHHSIM (MaccChl,
00bEMa, KOIMYECTBA MCXOIHOTO BEIIECTBAa WIJIM NMPOAYKTa PEAKIMH IO W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB MIJIM MPOAYKTOB PEAKIIHH );

11) cpopmuposannocme ymenuii eradems CUCTEMOW 3HAHHH 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTIONB3YEMbIX B XUMUU MPH U3YUYCHUU BEIIECTB MU XUMUYECKUX SIBJICHHUM (HAOII0JIeHUE,
U3MEpEeHHe, DKCIEPUMEHT, MOJICIHPOBAHUE), UCHONb306aMb CUCTEMHbIE XHUMHUYECKWE 3HAHHS IS
OPUHITUS PEIIeHUH B KOHKPETHBIX KU3HEHHBIX CHUTYallMsIX, CBSA3aHHBIX C BEIIECTBAMU U MX
IPUMCHCHUECM;

12) copmuposannocms ymenuti cobdbrooams npasuna TOIH30BAHUS XUMHUYECKOHW TOCYIAOW U
nabopaTOpHBIM 000OPYIOBaHMEM, a TakKe IpaBuja OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKITUSMU 10 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

13)  cpopmuposannocme  ymenuill naAHUPOGAMb W GbINOAHAMb XUMHUYECKHH  OKCIEPHUMEHT
(mpeBpalieHusT OpraHMYeCKHX BEIIECTB NpPH HATPEBAHWM, IOJYYCHHWE OSTUJICHA U H3Y4YCHHE €ro
CBOMCTB, Ka4eCTBCHHbBIE PEAKIIMHM OPTaHWYECKUX BEIIECTB, JCHATypalus OElIKOB MPU HArpeBaHUU,
I[BETHBIC PEAKI[MU OEIKOB) B COOTBETCTBUU C MpPaBUIAMH TEXHUKHU O€30MACHOCTH MpU OOpalleHuu ¢
BEIIECTBAMH U JaOOpaTOpPHBIM  O0OpPYIOBAHUEM, HPeOCMAsIsimb Pe3yabTaThl XHUMHUYECKOTO
SKCIEpPUMEHTa B (JOPME 3alMCH YPaBHEHUI COOTBETCTBYIOIINX PEAKIMH U (hopmynuposams BHIBOJIBI
Ha OCHOBE 3TUX Pe3y/IbTaTOB;

14)  chopmuposannocms  yMeHull  KpUmMuYecKu —AHAIU3UPOSAMb XUMHUYECKYI0 HH(GOPMAIIHIO,
noJy4aeMyro u3 pasusix uctounukos (CMU, Uutepuer u ap.);

15) cghopmuposannocme ymenuii cobarodams npasuia SKOJIOTUIECKU 1EJIeCO00Pa3HOT0 TOBEACHHUS B
OBITY U TPYIOBOH AESITENLHOCTH B LIETSX COXPAHEHHS CBOETO 3/I0POBbS U OKPYXKAIOMIEH MPUPOTHON



CpEbl; 0CO3HABAMb ONACHOCTHh BO3ACWCTBUS HA JKUBBIE OPIaHU3MBI ONPEAECIEHHBIX OPraHUYECKHUX
BellecTB, NoHuMas cmbicn nokasatens [IJK, noscnames Ha npumepax crnocoObl yMEHBIIEHUS U
IIPEIOTBPALICHMS UX BPEIHOIO BO3ICHCTBUS HA OPTaHNU3M YEJIOBEKA;

16) aunst 0Oy4aromuXxcsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBsI: YMEHHE IIPUMEHSTh 3HaHHS 00
OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUS BEUIECTB U XMMUYECKUX SIBJICHHM;

17) s cnenbix W cHabOBHUIAMIMX OOYYAIONIUXCS: YMEHHE HCIOIb30BaTh PENbeHO TOUYCUHYIO
cucremy o6o3HaueHuit JI.bpaitns ans 3anucu XUMU4eCKux Gopmyi.

11 KIIACC

[Ipenmetnbie pe3ynbTaTbl OCBOGHHs Kypca «OOmIas M HEOpraHWvecKas XUMHs» OTPaXKaloT:
1) cgopmuposannocmv npedcmasnenuii: O XUMHUYECKOHW COCTABISIIONICH €CTECTBEHHO-HAYYHOM
KapTHHbl MHUpA, POJM XUMHMU B IO3HAHUM SIBICHUH NPUPOAbI, B (HOPMHUPOBAHUU MBIIUICHUS U
KYJBTYpPBl JINYHOCTH, €€ (PYHKLMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM AJIs pellleHHs] TPAKTUYECKUX
3ajja4 ¥ 9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U NPUPOIHON CPEIE;

2) 6nadenue CUCTEMOW XUMHYECKHX 3HAHMH, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE MOHITHUS
(XMIMHUYECKHI1 2JIEMEHT, aTOM, U30TOII, S-, P-, d-3JIEKTpOHHBIC OPOUTAIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIpHBIA 00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas CBSI3b
(KoBaJIeHTHAas1, MOHHAs, METAJLINYECKasl, BOJOPOAHAS), KpUCTAIIIMYECKAsl pelIETKa, TUIIbl XUMUYECKUX
peakuuii, pacTBOp, 3JIEKTPOIUTHI, HEAIEKTPOJIUTHI, IEKTPOIUTUYECKAS JUCCOLUALUS, OKUCIUTENb,
BOCCTAaHOBUTENb, CKOPOCTb XMMHYECKOM pPEAKIMHM, XUMUYECKOE PAaBHOBECHE; TEOPUU M 3aKOHBI
(Teopust 3JEKTPOJUTHYECKON auccouuanuu, nepuonuueckuil 3akon JI.M. MengeneeBa, 3akoH
COXpPAaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHUS W IPEBPALLEHUS HHEPrUU IPH XUMHUYECKHX
peaKIMX), 3aKOHOMEPHOCTH, CUMBOJINYECKUN SI3bIK XHUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIeXKALUE B
OCHOBE [TOHUMAaHMsI IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUMN, (DAKTOJIOTUUECKUE CBEICHUS
0 CBOIICTBax, COCTaBe, IMOJYYEHHU M O€30IaCHOM MCIOJIb30BAaHUM BAKHEHIIMX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM EATETLHOCTH YEIIOBEKa;

3) copmuposannocmv ymenuil 6bis61sIMb XapaKTEPHbIE MPU3HAKU TOHSATHH, YCMAHAGIUBAMb WX
B3aMMOCBS3b, UCNOIb306aMb COOTBETCTBYIOLINE MOHATHS NIPU OMMCAHUHA HEOPTaHUYECKUX BEUIECTB U
UX NPEBPALLEHUN;

4) cghopmuposarHocms yMeHUll UCNONb306aMb XUMUUECKYIO CHMBOJIUKY JUISl COCTaBICHUS (HOpMYI
BEIIECTB M YpaBHEHUH XUMHUECKUX peakuuil; cucrematnueckyro HomeHknatypy (IUPAC) u
TPUBMAJbHbIE HA3BaHMUS OTJENbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ra3, YIJEKUCIbIM ras,
aMMHUaK, raiéHasl U3BeCTh, HeraléHas H3BeCTh, MUThEBAs COJIA, TUPHT U Jp.);

5) cgopmuposannocmo ymenuii onpedensimb BaJICHTHOCTh W CTENCHb OKHUCICHUS XHMHYECKHX
3JIEMEHTOB B COEJUHEHMSX Pa3jIMYHOTO COCTaBa; BUJ XUMHUYECKOW CBA3M (KOBaJ€HTHasl, WOHHAs,
METaJIJIMYECKasi, BOJOPOJIHAs) B COEOUHEHUSX; THUIl KPUCTAIIIMYECKOM PEIETKH KOHKPETHOIO
BEIIECTBA (aTOMHasl, MOJIEKYJIIpHasi, HOHHAsI, METAIJIMUECKas); XapakTep Cpellbl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COEANHEHNN;

6) cpopmuposannocmv ymeHull ycmanagaueams NPUHAUICKHOCTh HEOPTAaHMYECKUX BEIIECTB M0 UX
COCTaBy K ONpEIeNEHHOMY KJIacCy/Tpylre COEIUHEHUI (IMpocThle BeIleCTBA — METaUIbl U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

7) chopmuposannocmes ymeHuil packpvléans CMbICT niepuoandeckoro 3akona .M. Menneneea u
JEMOHCTPHUPOBATh €r0 CUCTEMATHU3UPYIOIYI0, 00bSICHUTEIbHYIO U TPOrHOCTUYECKYIO (DYHKLINU;

8) cpopmuposannocmv ymenuii xapaxmepuzoéams SIEKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKUX
aneMeHToB 1-4 mepuonos Ilepuoguueckoil cucremel xuMmuueckux aieMeHToB .M. Menneneesa,
UCTIONB3Yysl TOHSATHS «S-, P-, O-3JEKTPOHHBIE OPOMTAINY, «IHEPTETUYECKUE YPOBHHY»; O0OBACHAMb



3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COCAMHEHHH MO MepHoiaM H
rpynnam [lepuoanueckoit cuctembl XxuMuieckux sineMenToB J[.1. Menneneena;

9) copmuposannocme ymenuil xapaxmepuzoeams (onucvliéamsv) 0OOLIME XUMHYCCKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KIACCOB; noOmeEepicoams CYNIeCTBOBAaHHE T'e€HETHYECKON
CBSI3M MEXJY HEOPraHMYECKUMHU BEIIECTBAMU C IOMOIIBID YPaBHEHUH COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIIU;

10) cgopmuposannocmv ymenus Kiaccuguyuposamv XUMHYECKHE PEAKIUH 110 Pa3IHYHBIM
NpU3HaKaM (YUCIy W COCTaBy PEardpyrolIuX BELIECTB, TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHHIO
CTETICHEH OKMCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIaCTHIO KaTaau3aTopa);

11) cghopmuposannocme ymenuti cocmaensimv YpaBHEHHS PEaKLUil Pa3IMYHBIX THIIOB; IOJIHBIC H
COKpAaIEHHBIC YpaBHEHHsI PeaKIMii HOHHOTO OOMEHA, YYUTBIBAsl YCIOBUS, IPU KOTOPBIX OTH PEaKIUU
WIYT J0 KOHIIA;

12) cghopmuposannocme ymenuil npogooums PEaKIUH, MOATBEPIKIAIOIINE KAYSCTBCHHBIA COCTaB
Pa3INYHBIX HEOPTraHUYECKUX BEIIECTB; PACNO3HA8AMb ONBITHBIM IyTEM HOHBI, TPUCYTCTBYIONIME B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKHUX BEIECTB;

13)  cgopmuposannocms  ymeHuill  packpvléamv  CYNIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIHii MOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OallaHCca ATHX PeaKIluii;

14)  cghopmuposannocmes ymeHuil 06bACHAMbG 3aBUCUMOCTh CKOPOCTH XHUMHYECKOH pEaKIUH OT
pa3n4YHbIX (HAaKTOPOB; XapaKTep CMEIICHUS XMMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHELIHETO
BoznericTBus (nmpunnun Jle [larense);

15) cihopmuposannocms ymenuli xapakmepuzoéams XAMHUYECKHE IPOLECCHI, JICKAIIME B OCHOBE
NPOMBIIIJICHHOTO TIOJIYYECHHUSI CEPHON KHUCIIOTBI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh IIPE.-
CTaBlieHHH 00 OOmMX HAyYHBIX NPUHIMIIAX M OSKOJIOTHYECKHUX MpoOieMax XHMHUYECKOTO
IPOM3BOJICTBA;

16) cpopmuposannocms ymeHuli npo6oOUmMs BBIYUCICHUS C WCIIOJIB30BAHUEM MOHSITHS «MaccoBast
JIOJIsl BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOUICHWH Ta30B NMPU XUMHUYECKHX PEAKIHUAX, MAaCChl
BEIIeCTBA WM 00bEMA Ta30B M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MM O0BEMY OIHOTO M3
YUYacCTBYIOUIMX B pEaKLUH BELIECTB, TEMJIOBOTO 3((deKkTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHUS
Macchl BELIECTB, PEBPALLECHHUS U COXPAaHEHUs SHEPTUH;

17) cgopmuposannocme ymenuii cobnooames npasuia TOJIB30BAHUS XUMHYECKOH MOCYHOH U
1a0opaTOpHbIM 00OpYyIOBaHHMEM, a TAKKe MpaBWiia OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIUSMH TI0 BBITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

18)  cgopmuposannocmes  ymeHull NAIAHUPOBAML U  BLINOJHAMb ~XUMHUYECKUH AKCIEPUMEHT
(pa3nokeHue MEepOKCHa BOJOPOJA B NMPHCYTCTBUU KaTalIM3aToOpa, OMpPENEIIEHUE CpPeabl PacTBOPOB
BEIIECTB C TOMOIIBI0 YHHBEPCAILHOTO WHIMKATOPA, BIWSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKiiy, peakii HOHHOIO 0OMEHa, KayeCTBEHHbIE peakiuy Ha Cyib(ar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS; pellIeHUe YKCIIEPUMEHTAIBHBIX 337a4 10 TeMaM «MeTaibl» 1
«HemeTtamibl») B COOTBETCTBUHU € NMpaBHJIAMH TEXHUKH O€30MAaCHOCTH MPH OOpPAIEHNUH C BELIeCTBAMHU
U J1a00paTOpHBIM 000PYAOBAHUEM, NPe0Ccmasiams pe3yabTaThl XUMUYECKOT0 SKCIIEpUMEHTa B (popme
3allCH YpaBHEHHWH COOTBETCTBYIOIIUX PEAKIHUA W popmyiuposams BHIBOIAB Ha OCHOBE 3THX
pe3yIbTaTOB;

19) cgopmuposannocms  ymeHuli Kpumuuecku —AHAIUUPOSBAMb XUMHUYECKYIH0 HH(GOPMAIIHIO,
NOJTy4aeMyro U3 pa3Hbix uctounuko (CMU, UnTepuer u ap.);

20) cghopmuposannocmv ymenuti cobnodams npasuia SKOJIOTUIECKH 11eJIECO00Pa3HOTO MOBEICHHS B
OBITY M TPYIOBOM IEATETBHOCTH B LIESAX COXPAaHEHMS CBOETO 3/I0POBbSI U OKpPYKAIOIIEH MPUPOIHOMN
Cpefbl; 0CO3HABaTh OMACHOCTb BO3/ICMCTBHUS Ha JKUBbIE OPraHU3MbI ONPEIeIEHHBIX BELECTB, TOHUMAas



cmbicn nokaszarens IIJIK, noscuams Ha mpumepax crocoObl YMEHBIICHHS M HPEAOTBPALICHUS HX
BPEIHOTO BO3ACUCTBHS Ha OPraHU3M YEJIOBEKa,

21) nuis 0OyyaroUMXcsi ¢ OrpaHMYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE IIPUMEHSThH 3HaHHS 00
OCHOBHBIX JIOCTYIIHBIX METOJIaX IMO3HAHUS BEUIECTB U XUMUYECKHX SIBICHU;

22) nans cnenslXx U CIabOBUAAIIMX OOYYarOLIUXCSA: YMEHHME MCIIOJIb30BaTh PEIbE(PHO TOUEUHYIO
cucremy o0o3HaueHuit JI.bpaitns ans 3anucu XUMU4YeCKUX GopMyi.

Conep:xkanue kypca « XuMHsI»
10 xknacc
Tema 1. «TeopeTuueckue 0CHOBBI XUMHI» — 4 yaca.

[Ipenmer opraHuueckodl XUMHMM: €€ BO3HUKHOBEHME, Pa3BUTHE W 3HAYEHHE B IOJYYEHUM HOBBIX
BEILIECTB U MaTepualioB Teopusi CTpOeHUsI opraHnyeckux coeaquuennii A.M. bytiiepoBa, €€ OCHOBHbIE
nojoxenus CTpyKTypHbIE (OpMyNBl OpraHMYEeCKUX BeulecTB I'omonorus, u3oMepus XuMHUYECKas
CBA3b B OpPraHMYECKUX COCJUHEHUSX —— OJUHApHbIe M KpaTHble cBsizu. [IpencraBienue o
KJaccu(UKauy ~ OpraHWYecKHX  BemiecTB ~ HoMeHkiaTypa ~ OpPraHMYeCKHX  COCIUHEHUH
(cucremaTnueckasl) U TpUBUAJIbHBbIC Ha3BaHUS BAKHEHMIIUX MPEICTABUTENEH KIACCOB OPraHHMUYECKUX
BEIIECTB.

JKCNepUMEHTAIbHbIE MeTOAbl HM3YYEeHHUsl BeleCTB W HUX INpeBpallleHMii: O3HAKOMIIEHHE C
oOpa3uamMu OpraHM4ecKUX BELIECTB W MaTepUaJlaMd Ha KX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIIECTB; HAOIIOJECHUE M OMHUCAaHUE JIEMOHCTPALMOHHBIX OIBITOB MO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (TU1aBJIE€HUE, OOYTJIMBAaHUE U TOPEHUE).

Tema 2. «YriaeBoaopoabl» — 12 yacos.

Teopusi. AnKaHbl. DJEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYyIbl MeTaHa. Sp°-
I'uOpuausanus opburaneil aroma yriepoja. ['omonormyeckuil psj, HOMEHKJIaTypa M H30Mepus
yriepogHoro ckenera. @u3znyeckue CBOMCTBA aJIKAHOB M UX 3aBUCHUMOCTb OT MOJIEKYJISIPHOM MaccChl.
XUMHYECKUE CBOWCTBA: TaJOT€HUpOBaHUE (HAa MpUMEpe MeTaHa M ITaHa), TOPEHUE, TEPMHUUYECKHE
npeBpalieHus (pa3ioKeHue, KpeKUHT, JAEeTHApHpoBaHue, u3oMmepusanus). KoHBepcus MeraHa.
Haxoxxaenue B npupojie 1 IpUMEHEHNE aJIKaHOB.

ANKeHBI. DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYJIbl OJTHJIeHa. SP>-
I'mbpunuzamust  opOutaneid aroma yriepona. o-CBsisM W T-CBSI3U. | OMOJIOTHYECKUW  ps,
HOMeHKJaTtypa. CTpykTypHas uM3oMepus (M30MepHs YIJIEpOAHOIO CKeJeTa M MOJOXKEHHs JBOHHOMN
CBSA3M B MOJIEKYJ€). 3aKOHOMEPHOCTH HM3MEHEHHsS! (PU3MUECKHUX CBOMCTB aJIKEHOB. XHMHUYECKHE
cBOWcTBa (Ha NHpHUMEpe STWIIEHA): PEaKUMU MpHCOeAWHEHHs (TUAPUPOBAHME, TaJIOr€HUPOBAHHE,
TUAPOTajoreHUpOBaHue, TUApaTalus), OKUCIeHUs (TopeHre) u nonuMepusauuu. [IpoMelnieHHsie u
7a0opaTOpHbIE METOABI MOJIyYEHHs alKEHOB: JErMIPUPOBAHUE U TEPMHUUYECKHH KPEKUHI aJKaHOB U
Jeruapartanus CoupToB.

Ankanuensl. lloHATHe O JHWEHOBBIX yrieBojgopoaax. byramuen-1,3 (muBuHUI) ©U  2-
MetunoyraaueH-1,3 (u3onpen). [lomydeHue M XUMHYECKHE CBOMCTBA: PEAKIMM TMPUCOCAUHEHUS M
noauMepusanuu. HaTypanbHbII M CHUHTETHUYECKHE KaydyKd. BynkaHuszanus kaydyka. PesuHa.
[Tpumenenue kayuyka u pe3ussl. Pabots! C. B. Jlebenena.

AnKuHBL. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl alEeTHJIEHA. Sp-
['uOpunuzanus opOutaneid aroma yriepoja. ['omoiormueckuil psj, H30MepUss U HOMEHKIATypa
anknuHOB. du3nyeckre U XMMHUYECKHE CBOMCTBA (Ha mpuMepe aneTuieHa). Peakiuuu npucoeauHeHus
(ruapupoBaHMe, TaJOreHHUpPOBAaHUE, TMJIPOTaJIOTEHUPOBAHUE, TUApATAIUsA), OKHCIEHUS (TOpEeHHe).
[Tonmyyenue aneruneHa KapOUJAHBIM U METAHOBBIM CIIOCOOAaMU, €ro IPUMEHEHHE.

Apensl. beHzon: cocras, cTpoeHue, Gpu3nueckue U XUMUYECKUE CBOMCTBA (peaKlMy rajloreHHpPOBaHUS
U HUTPOBaHMA), MOJyYeHHE U NpuUMeHeHue Toiyol: cocTaB, CTpoeHue, PU3NUYECKUe U XUMHUECKUE

CBOWCTBA (pEaklUMU TaJOT€HUPOBAHMS W HUTPOBAHMS) MOIY4YeHHE U TpUMEHEeHue: TOKCHYHOCTH
apeHoB. ['eHeTnyeckas CBsSI3b MEXAY YIJIEBOJOPOAAMHM, MPUHAMJIEKAIMMU K PA3IUYHBIM KilaccaM.
[IpupoaHble UICTOUHUKHU YIIIeBOOpo1oB. [IpuponHblii ra3 u nomnytHele HepTsHbIE Ta3bl. HedTs u e
npoucxoxaeHue. CrocoObl  nepepabOTKM  He(TU:  TMEpPeroHka, KpeKUHI  (TepMHYECKHH,



KaTaJInTH4ecKuil), nupoaus. [Ipoaykrsl nepepaboTku HeTH, UX IPUMEHEHHUE B IPOMBIIIICHHOCTH U B
ObITy. KaMeHHBI yroib U IPOAYKTHI €ro nepepaboTKH.

JKCIepUMEHTA/IbHbIE METO/Abl M3yYeHHsl BelleCTB W MX IpeBpalleHHii: O3HAKOMJIEHHE C
oOpa3maMu IjacTMacc, KaydyykKoB M pe3uHbl, Koyuiekiuu «HedTs» u «YToipy; MOAETupOBaHHE
MOJIEKYJI YIJIEBOJIOPOIOB U T'aJOr€HONPOU3BOJHBIX; NPOBEJCHNUE MPAKTUYECKON PabOThI: MOIy4YEeHUE
ATUJIEHA U U3yYEHHUE €0 CBOMCTB.

Pacuémnuwie 3a0auu

Bbruncinenuss mo ypaBHEHUIO XMMHUYECKOM peakuuu (Maccel, oObeMa, KOJUYECTBA HMCXOJHOTO
BEIIIECTBA WM MPOJYKTA PEAKIMU IO U3BECTHBIM Macce, 00beMY, KOJIMUYECTBY OJHOIO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

Tema 3. «Kucjiopoacoaep:kauiue oprannyeckue coeinHeHus» — 12 yacos.
IIpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHOJ: CTPOCHUE, (U3UUYECKUE M XHUMHUYECKUE
CBOMcTBa (peakuMM C aKTUBHBIMH MeETajulaMU, TaJOr€HOBOJOPOAAMH, TOPEHHE), IMPUMEHEHHE.
BonoponHele cBA3M MexIy MoJeKyJaMH cIupToB. JleficTBue MeTaHosla M 3TaHOJAa HAa OPraHU3M
YeJI0BEKa.
MHOroaToMHbI€ CHUPTHI. DTWIEHITMKOIb W TJIMLEPUH: CTPOEHUE, (U3UYECKUe U XHUMHUYECKUE
CBOICTBa (B3aMMOJEMCTBHE CO LIEJIOYHBIMU METaJIaMU, KaU€CTBEHHAs PEaKIMsl Ha MHOTOaTOMHbIE
cnupThl). JlelicTBUE Ha OpraHu3M dernoBeka. [IpumeHenue riuueprHa U STUICHIIIUKOIIS.
@eHoNI: CTPOCHHE MOJIEKYJbl, (U3WYECKHEe W XHUMHYECKHE CBOMCTBa. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.
Anpaeruasl U KeToHbl. DopmanbAeruj, aueTanbIeruja: CTPOEHUE, (U3NYECKHE U XUMHUYECKUE
CBOWCTBA (pEaKkLUUU OKHUCIEHUS U BOCCTAHOBJICHMs, KAuyeCTBEHHbIE pEaKLUHU), I[OIy4YeHUEe U
IPUMEHEHUE.
AUeToH: cTpoeHue, pU3NUecKue U XUMUYECKHEe CBOMCTBA (peakluy OKHMCJICHUS U BOCCTAHOBIICHMS),
[OJIy4YEHUE U IPUMEHEHHE.
OnHOOCHOBHBIE IpeesibHble KapOOHOBBIE KUCIOTHL. MypaBbUHAsi M YKCYCHasl KHCIOTBI: CTPOCHHE,
¢u3nUeckre 1 XMMHYECKHE CBOMCTBA (CBOICTBA, 00IIME ISl KJIacca KUCIIOT, PEaKIus dSTepUPHKAINN),
nojsyueHue M npumeHeHue. (CreapuHOBas M OJEHMHOBAs KUCJIOTHI KaK IPEICTaBUTENN BBICHIMX
KapOOHOBBIX KUCIIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOOIIEE IEHCTBUE.
CrnoxHble 3QUpPHl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MApPOIM3 CIOXHBIX 3¢upoB. JKUpHL
I'maponus xupos. [IpuMeHeHne kupoB. bruonorudeckas poib KUPOB.
VYrneBoasl: cocTaB, Kiaccu(uKalus yrieBojoB (MOHO-, AM- M Mojucaxapuisl). [nokoza —
IpOCTEHIINKA MOHOCAaXapu/J: OCOOEHHOCTH CTPOEHHS MOJIEKYJIbI, PU3NYECKUE U XMMHUECKHUE CBOMCTBA
(B3aumoneiictBue ¢ ruapokcugom meau (1), okuciaenne aMMmuadasiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpO’KEHUE TIIFOKO3bl), HAXOKJAEHUE B PUPOJIE, MPUMEHEHNE, ONOIOrHYeCcKas pPolb.
®orocunTe3. PpyKTO3a KaK U30MEP TITHOKO3bI.
Caxapoza — npeJicTaBUTelNb JUCaxXapyui0B, THAPOIIN3, HAX0XKACHUE B IPUPOJIE U IPUMEHEHHE.
Kpaxman u nemntonosa Kak IpupoaHbIe mounMepsl. CTpoeHue Kpaxmala v Hemunoa03sl. dusndeckue
Y XMMHUYECKHE CBOWCTBA Kpaxmaia (TUAPOJIN3, KAaueCTBEHHAs! pEaKLUs ¢ HOJIOM).
JKCIepuMeHTAbHbIE MeTOIbl M3Y4YeHHsl BellleCTB M X NMpeBpallleHuii: IpoBeieHNe, HabItoaeHe
U ONMCAHHUE JIEMOHCTPAI[MOHHBIX ONBITOB: TOPEHUE CHUPTOB, KAUYECTBEHHBIE PEAKIIMU OJHOATOMHBIX
cnupToB (OKucieHue HTaHona okcuaoM Meau(ll)), MHOroaroMHbIX CHUPTOB (B3auMoOJIEHCTBHE
mmnepuHa ¢ ruapokcuaom meau(Il)), ampaerngoB (okuciaeHHE aMMUAYHBIM PAcTBOPOM OKCHAA
cepebpa(l) u rugpoxcumom meau(ll), B3aummopelcTBHME Kpaxmana C HMOAOM); IpPOBEACHUE
MPAKTHYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOW KUCIIOTHI.
Pacuémnuie 3a0auu
Borunicnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOAHOIO
BEIIIECTBA WM MPOJIYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINH).

Tema 4. A3oTcoaepikalue opraHu4ecKue coeJuHeHus — 4 yaca.



AMUHBI. MeTunaMiH ¥ aHWIMH: COCTaB, CTpOeHHUE, (PU3NYECKUE U XMMHUUECKHE CBOWCTBA (rOpeHHe,
B3aUMOJICUCTBHUE C BOJIOM U KUCITOTAMM).

AMUHOKHUCIIOTHI KaKk aMm(poTepHble oprannyeckue coequHeHus. dusnueckne 1 XUMUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha MpuMepe TiulrHa). buonornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuap.

benku kak npupoHbIE BBICOKOMOJEKYISpHbIE coeAnHeHus. [lepBUuHas, BTOpHYHAs U TpPETUYHAsS
CTpyKTypa OenkoB. XMMHYECKHE CBOMCTBA OCJIKOB: THAPOIIN3, JCHATYpAIUs, KAYCCTBCHHBIE PEaKIINH
Ha OeJKu.

DKCTIepUMEHTAIBHBIE METOABl W3YYCHHUS BEIISCTB U HMX MPEBPALICHHUI: HAOIIOACHWE U ONHMCAHHE
JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpalus OEJIKOB IPU HArpeBaHUHU, [BETHBIE PEaKI[UU OEIKOB.

Tema 5. BbIcOKOMOJIeKYJISIPHBIE COeIMHEHMS - 2 Yaca.

OcHOBHbBIE TIOHATHSA XMMHHM BBICOKOMOJIEKYJSPHBIX COECAMHEHUN: MOHOMEp, MOJHMMEP, CTPYKTYPHOE
3BCHO, CTENEHb IIOJIMMEPHU3alUU, CPEeIHsAs MOJeKyJsipHas Macca (OCHOBHBIE METOIbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — ITOJIMMEPU3ALUs U ITOJIMKOHICHC AL

[Tnactmaccel  (MOAMATUIIECH, HOJMIPONWIEH, NOJIMBUHMIXJIOPHUI, Hoiuctupoi). HarypaneHbiii u
CUHTETHUYECKHE KayyyKH (OyTaJHEeHOBBIH, XJIOPOIPEHOBBIM U U30IIPEHOBBIN). BonokHa: HaTypanbHbIe
(XJIOMOK, IIepcTh, MWENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHE (KalpoH U
JIaBCaH).

JKCNEePHUMEHTAJIbHbIC MeTOAbl HM3Y4YeHHsl BeINeCTB M HMX IpPeBpallleHHH: O3HAaKOMIICHHE C
oOpa3Lamu NpUpPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB

Meoswcnpeomemnnie ceasu

Peanuzanus MeXnpeAMETHBIX CBA3eH NIpU M3Y4eHUM opraHuyeckod xumum B 10 kiacce
OCYILECTBIISICTCS Yepe3 MCIOIb30BAHNE KaK OOMIMX €CTECTBEHHO-HAYYHBIX MOHITUHN, TaK W TOHSATHIA,
SBJISIFOIIMXCSI CHCTEMHBIMU JJIS1 OT/AEIBHBIX IPEAMETOB €CTECTBEHHO- HAYYHOTO LIUKJIA.

OOmIre ecTeCTBeHHO-HAyYHBIC MOHATHS: SBJICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, KiIacCUpUKalMsi, NEepUOJUYHOCTh, HAOMIOEHHE, HW3MEpEeHHe, HKCIEPUMEHT,
MO/JICIIMPOBAHHE.

dusnka: MaTepusi, SHEpPrus, macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPreTUUYEeCKUil YpOBEHbD,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3UYECKHE BEIWYMHBI M CIUHHIBI HX
U3MEpEHUs.

buonorusi: xnerka, opraHusMm, Ouocdepa, oOMEH BemIECTB B oOpranu3Me, (OTOCHHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€NKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

TexHonorus: NHIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHMTAHUS, MOIOILIUE CPEACTBa,
JIEKapCTBEHHbIE M KOCMETHUYECKHE TpenapaThl, MaTepHalbl U3 HCKYCCTBEHHBIX W CHHTETUYECKHX
BOJIOKOH.

11 KUIIACC. OBIIIAA 1 HEOPTAHUYECKASA XUMUA

Pa3pnen 1. Teopernueckue oCHOBBI XUMUM — 12 yacoB.

XuMuyeckuil  sneMeHT. AToMm. Sapo aroma, HM30TOIBI.  DJEKTpOHHAas  000J0YKa.
DHepreTUYecKre YpPOBHHU, MOJIYPOBHU. ATOMHBIC opOuTanmu, S-, P-, d-smementbl. OCOOCHHOCTH
pacripeiefieHusi JJEKTPOHOB IO OpOWTAIAM B aTOMaxX OJJIEMEHTOB IEPBBIX HYETHIPEX MEPHOJIOB.
DneKTpoHHas: KOH(PUTYpAIIHs aTOMOB.

[Tepuonnueckuii 3akoH u [lepuognyeckas cucrema xumuieckux sneMenToB .M. Menpeneena.
Cs3p  mepuoguyeckoro 3akoHa U llepuogumyeckoil cuctemMbl Xumuueckux sneMeHtoB JI.U.
MenzeneeBa ¢ COBPEMEHHOW TEOPHEHl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHSI CBOWMCTB
XUMHYECKHX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIIaM U MepUoAaM
3Ha4YeHne NMePUOIMYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKask CBsI3b. BUBI XUMUYECKOW CBSI3U (KOBAJIGHTHASI HEMOJISIPHAS
U TIOJIApHAsi, MOHHAsS, MEeTaTn4YecKas). MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOM XUMHUYECKOU CBSI3U



(oOMeHHBIN U JOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3b. BaaeHTHOCTh. DIEKTPOOTPULIATETEHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AHUOHBI.

BemecTBa MONEKYJIIPHOTO W HEMOJCKYIIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUMbl KPUCTALIMYECKMX pEHmETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJTIMYECKON PEIIETKY.

Ilonsatne o0 mucnepcHbIX cucremax. VICTHMHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas nous
BELIECTBA B paCTBOPE.

Knaccudukanuss HeopraHmdeckux coequHeHni. HoMmeHkiaTypa HEOPraHWYeCKHX BEUIECTB.
I'eHeTnyeckas CBsA3b HEOPraHUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3JIMYHBIM KJIaccaM.

Xumuueckass peakuus. Knaccupukanuss XHMHYECKHX peakuuil B HEOPraHMYECKOW U
OpPraHMYECKOM XUMHUHU. 3aKOH COXPAHECHMsI MAacChl BELIECTB; 3aKOH COXPAHEHHsS W IIPEBpAlLCHUs
SHEPrUM NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3jIn4yHbIX (akTopoB. OOpaTHMblE peaKLUu.
Xumnueckoe paBHoBecue. DakTOphl, BIUAIOIINAE HA COCTOSIHUE XMMHUYECKOro paBHoBecus. [IpuHnun
Jle Ilarense.

Onexrponutuyeckas aucconuanus. CunbHble M ciaOble 37eKTpoiauThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KHCIas, HeWTpaiabHas, menodHas. [lonsarue o BomoponHoM mokasarene (pH)
pacTtBopa. Peakiiuu nonHoro oomena. ['uipoiamn3 HeopraHn4eckux U OpraHuyeCcKuX BEILECTB.

OKuCINTEeNIbHO-BOCCTAHOBUTENIbHBIE peakuuu. IloHATHE 00 3JIeKTpoiM3e paciulaBOB U
pactBOpOB coJieid. [IpumMeHeHne IeKTpoIn3a.

JKCIepUMMeHTAbHbIe MeTOAbl M3yYeHHs BelleCTB UM UX NpeBpPalleHMii: JEeMOHCTpalus Tabiuiy
«Ilepunoguyeckas cucrema xuMHueckux oavieMeHToB JI M MenneneeBay»; usydeHue Mojaenei
KPUCTANIMYECKUX PELIETOK; HAOJII0JJeHUE U ONMCAaHHUE IEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX OIBITOB
(pa3nokeHue IMepokcHuja BOAOPOJA B MPUCYTCTBUM KaTalu3aTopa, OINpPENEICHHE Cpelbl pacTBOPOB
BEIIECTB C IOMOIIbI0 YHHBEpPCAJIBHOTO HHAMKATOpa, PEeakLUHW HMOHHOIO 00- MEHa); NpOBEICHUE
NPaKTUYECKON paboThl « BiusiHIE pa3nmuvHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIum»
Pacuémmnuwie 3a0auu

Pacuérel o ypaBHEHUAM XMMHUYECKUX PEAKLIMM, B TOM YHCIE TEPMOXMMHUYECKUE PACUETHI, paCUETHI C
MCIIOJIb30BAHUEM TOHATHUS «MACCOBAasi 10JIsI BELLIECTBAY.

Pasnen 2. Heoprannyeckasi xummus - 16 9acos.

Hemeramnbl. [lonoxenne HemeramuioB B Ilepronnueckoil cuCTeME XMMUYECKHX 3JIEMEHTOB
JA.U. MengeneeBa M OCOOCHHOCTH CTpoeHMs aToMoB. Dusnueckue CcBOIlCTBa HEMETaJJIOB.
AnoTponusi HEeMETaIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriaepoaa).

XUMHUECKHE CBOMCTBA BaKHEHIINX HEMETAJUIOB (TaJIOreHOB, cepbl, a30Ta, Gocopa, yriaeponaa
U KPEMHHUSI) U UX COeIMHEHUH (OKCHU0B, KMCIOPOICOAEPIKALUX KUCIIOT, BOAOPOJHBIX COSAMHEHHN).

[IpuMeHeHne Ba)KHEUIIUX HEMETANIOB U UX COETUHEHUH.

Meramnsl [lonoxenne meramioB B [lepmoandeckoil cucreMe XuMHuYeckux aiemeHtos JI.M.
MenneneeBa. OcoOEHHOCTH CTPOEHHsI JJNEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MerawioB. CrjaBel METaIOB. JIEKTPOXMMMUECKUH psiji  HaNpsHKeHUH
METaJJIOB.

XWMHYECKUE CBOWCTBA BAKHEUIIINX METAJUIOB (HATPHM, KA, KalbI[Mi, MarHui, aTlOMUHUN,
LIUHK, XPOM, XKEJIE30, MEJIb) U UX COESIUHEHUH.

OO6mue crocoObl momydeHus MmetawioB. Meramtyprusi. Kopposuss meramioB. CrnocoOsl
3aIIUTHI OT Koppo3uu. [IpruMeHeHne MeTamioB B OBITY U TEXHHKE.

JKcNnepUMEHTAJIbHbIe MeTOAbl M3YYeHHMs BelleCTB M MX IpeBpallleHui: H3y4YeHHE KOJUIEKLIUU
«MeTaisl U CIUTaBb», 00Pa3IOB HEMETAIJIOB; PEIICHNE YKCIIEPUMEHTANBHBIX 3a/1a4; HAOII0eHe U
OINMCaHNE IEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aMMOAECHCTBHE THIPOKCHIA AIFOMUHHUS C
pacTBOpAMH KUCJIOT U LIEN0YEH, KAYECTBEHHbIE PEAKIIMY HA KATUOHBI METAJIJIOB).

Pacuémmnuie 3a0auu

Pacuérel mMacchl BemecTBa WiM 00bEMa ra3oB 0 HM3BECTHOMY KOJMYECTBY BEILECTBA, Macce HIIU
00bEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMHM BEIIECTB; pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CIIM OJHO U3 BELIECTB UMEET IIPUMECH.



Pa3zgen 4. Xumus u :Ku3Hb — 4 gaca.

Ponp xumum B 00ECHICUEHHHM 3KOJIOTHYECKOM, PHEPTEeTHYECKON M THUIIEBON 0€30MacHOCTH,
pa3BuTuu MeauUHbL. [IoHATHE O HAYYHBIX METOJaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 06 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIILIIEHHOTO TOJYyYEHUS BaKHEHUITUX
BEIIIECTB.

UenoBek B MHpE BEIIECTB M MATEpUAJIOB: BaXHEHIIIME CTPOUTEIIBHBIC MaTEPHAIIbI,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KepaMuKa, MaTepuaibl JJs AJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHMYECKUE U MUHEPAIbHBIC yI0OPECHHS.

XuMust ¥ 310pOBbE YEIOBEKA: MIPABUIIA UCIIOIB30BAHUS JICKAPCTBEHHBIX MIPEeNapaToB; MpaBuia
0€301acHOTO UCIOJIB30BAHUS MTPENApPaTOB OBITOBOM XUMHUH B IIOBCETHEBHON KU3HH.
Mescnpeomemnuie ceasu

Peanuzarus MeXnpeaMeTHBIX CBS3CH MPU M3YUYCHHH OOIeld M HeOpraHWYecKod XuMuH B 11
KJIACCE OCYINECTBISETCS Yepe3 HCIIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK U
MOHSATHUH, SBIISIOMIUXCS CHCTEMHBIMU ISl OTJACIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIA (PaKT, TUIOTE3a, 3aKOH, TEOPUs, aHAJU3,
CUHTE3, KJaccu(UKaIus, MepruoJMIHOCTh, HAOMIOACHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE, H3MEPEHUE,
SIBJICHUE.

®dusmka: marepus, SHEPrus, macca, aToM, OJJICKTPOH, NIPOTOH, HEWTPOH, HWOH, H30TOII,
pPaauoOaKTUBHOCTh, MOJIEKYJIa, HIHEPreTUYECKUM YPOBEHb, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSIHHME BEIIECTBA, PU3MUCCKUE BETMYUHBI U €AMHUIIBI UX U3MEPEHHUS, CKOPOCTD.

buonorus: kierka, opranu3M, SKOCUCTeMa, Orocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI, BATAMHHEI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE OPO/IbI, TOJIE3HBIE NCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: XuMHUYecKas MPOMBIILIEHHOCTh, METAJUTYprus, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUajoB, CEITbCKOX03ICTBEHHOE TIPOU3BOICTBO, MUIICBAs IPOMBINUICHHOCTh, (hapMalleBTHYECKAs
IPOMBINIICHHOCTh, MPOU3BOJCTBO KOCMETHUECKUX IPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, AEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

TemaTuueckoe IJIAHUPOBAHHE

Ne Tema KosaunuyecTBo
n/n 4acoB
10 knace 34
1 Teoperuueckne 0CHOBbI XMMHH 4

1.1. | IlpenmeT opraHn4eckoil XMMHUHU: €€ BOSHMKHOBEHHE, pa3BUTHE U 3HAYEHUE B
IIOJIy4YEHUU HOBBIX BEIIECTB M MaTepuanoB Teopus CTPOCHHsI OPraHMYECKHUX
coequHeHnii A.M. bytiepoBa, €€ ocHOBHbIE mONOXEHUS CTPyKTypHBIE
(dhopMyIibl oprannyeckux BemiecTB ['omosnorus, nsomepuss XumMudeckast CBsi3b B
OpPraHUYECKUX COCAUHEHUAX — OIUHApHbIEC U KpaTHbIE CBsA3U. [IpencraBinenue
0 KiaccupuKalMu OpraHMYeckux BeuiecTB HoMeHkIaTypa OpraHuyecKux
COeMHEHUIl (cucTtemMaTudeckas) W TpPUBHAJIbHBIE HA3BaHUS BAXKHEUIINX
IIPEICTABUTENEH KJIACCOB OPraHNYECKUX BEIIECTB.

2 Yri1eBo10poabl 12

2.1. | llpenenvHbIC YTIAEBOIOPOABI - ATKAHBI 2

AnkaHbl. DIIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJIbl METaHa.
sp3-T'ubpuam3anns opbuTaneil aromMa yriepoia. | OMONOTHYECKHH P,
HOMEHKJIaTypa M HW30MEpHUsl YIJIEPOJHOro ckejera. PuU3MuecKHe CBONCTBa
AJKAHOB M UX 3aBUCHUMOCTb OT MOJICKYJISIPHOM Macchl. XMMUYECKUE CBOMCTBA!
raJloreHupoBaHrue (Ha TpUMepe MeTaHa W JTaHa), TOpeHHe, TePMUUYECKUE
npeBpamieHus: (pas3ioKeHue, KPEKUHT, JEeTHAPUPOBAHUE, HW30MEPHU3AIIHS).




KonBepcus merana. HaxoxxieHue B IpupoJe ¥ NIPUMEHEHHUE AJIKAHOB

2.2.

HenpenenpHbie yraeBogopoabl: adKeHbI, IKAAUCHBI, A TKUHBI

AJKeHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
stunena. Sp>-I'ubpumusanus opbuTaei aroma yriepojaa. 6-CBA3M U T-CBA3M.
I'omonoruueckuit psa, HoMeHknarypa. CTpykTypHass u3omepus (M3oMmepus
YIJIEPOJHOIO CKeJleTa M IIOJOKEHUS JIBOMHOM CBA3M B  MOJEKYJE).
3aKOHOMEPHOCTH H3MEHEHHsI (PU3MUECKUX CBOICTB alKEHOB. XHMHYECKHE
CBOMCTBa (Ha MpUMeEpE 3TUIIEHA): PEAaKUMM NPUCOECIUHEHUS (TMIpPUpPOBAHUE,
raJJOreHUPOBAaHUE,  TUAPOTAIOT€HUPOBAHME,  TMIpaTalys),  OKHCICHMS
(roperne) M monuMepuszanuu. lIpoMbIIUIEHHBIE W J1a0OPaTOPHBIE METOIBI
MIOJIyYeHUsl AJIKEHOB: JETUAPUPOBAHME M TEPMUYECKUN KPEKHUHI alKaHOB U
Jeruparanus CoupToB.

Ankanuensl. [loHsiTue 0 JUMEHOBBIX yrieBojopoaax. byraauen-1,3
(nuBuHMI) n 2-MetmnOyraguen-1,3 (u3onpen). IlonydyeHne u xumuueckue
CBOWCTBA: peaklUM MPUCOECIUHEHUs M noaumepusanuu. HarypanbHblii u
CUHTETUYECKHE Kaydyku. Bynkanusanus kayuyka. Pesumna. IIpumenenue
Kayuyka u pe3unsl. Pabotsl C. B. JIeGenena.

ATNKUHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI
arieTriieHa. sp-I' mbpumusanus opourtaneil aroma yriepona. ['omonorudeckuii
psA, HU30Mepuss U HOMEHKJIATypa ajkuHOB. (Du3nyeckMe M XUMHUYECKHUE
CBOIcTBa (Ha mpuMepe aneTwieHa). Peakunu npucoequHeHus (TUIpupoBaHUe,
raJJOTeHUPOBAaHUE,  TUAPOTAIOTEHUPOBAHME,  TMIpaTalysi),  OKHCICHHS
(ropenne). [lomyuenne areruiaeHa KapOUJIHBIM U METAaHOBBIM CIIOCO0aMHu, €ro
IIPUMEHEHHE.

2.3.

ApOMaTI/I‘leCKI/Ie YrieBOAOPOAbI

Apenbl. benzon: cocraB, crpoeHue, (U3MUYECKUE U XHMHUYECKUE CBOICTBa
(peakuuy TaJOT€HUPOBAaHUS M HUTPOBAHHUA), IOIY4YEHHE U TPUMEHEHHE
Tomyon: cocrtaB, cTpoeHue, QpuU3NUECKHE U XMMHUYECKHE CBOMCTBa (peakLuu

TaJIOTCHUPOBAHHUA U HI/ITpOBaHI/IH) MOJIYYCHHUEC U NPUMCHCHHC: TokcuyHOCTH
ApCHOB. I'eneTnyeckas CBSI3b MCXKAY YTJICBOAOPOJaMH, NPUHALICKAINIUMU K
PAa3JIMIHBIM KJIACCAM.

2.4.

[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOOB U UX NepepadoTKa

[IpuponHblE HCTOYHMKM YIVIEBOXOPOAOB. [IpuponHbBIi ra3 W IOIyTHBIE
HedTsHbIe Ta3bl. HedTh u €€ npoucxoxaenne. CrnocoOsl nepepaboTKu HEPTH:
MIEPETOHKA, KPEKUHI (TePMHUYECKUM, KaTaIUTUYECKHil), muponus. [TpoaykTsl
nepepaboTku He(PTH, UX NPUMEHEHHE B NPOMBIIIJIEHHOCTH M B OBITY.
KameHHbI1 yrosib 1 NpoJIyKThl €ro nepepaboTKu.

Kucsopoacoaep:kaume opranuueckne coeTuHeHnst
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3.1.

Cruprtel. ®enon

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHOI W 3TaHON: CTPOEHUE,
¢du3nuecKkue W XMMHYECKHE CBOMCTBAa (peaklUU C AKTUBHBIMU METaJlIaMH,
rajJloreHOBOJIOPOIaMU, TOpEHHE), MpuMeHeHue. BoaoponaHbie cBs3U MeEXIy
MOJIEKYJIaMH CIUPTOB. JleiicTBME MeTaHoIa U 3TaHoJIa Ha OPTaHU3M YeJIOBeKa.
MHoOroaTroMHbI€ CIUPTHL. DTUIICHTIIMKOJIb U TIMIEPUH: CTPOEHUE, PU3NYECKHE
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO MICIIOYHBIMH MeETallIaMH,
KauecTBEHHasl peaklds Ha MHOTOaTOMHbIe CHUpTHI). JlelicTBUe Ha OpraHu3M
yenoBeka. [[pumeHeHue rmuuepuHa U 3TUICHT KOS,

@DeHo: CTpOeHHE MOJEKYyJbl, (u3ndYeckue | XHMHUYECKHE CBOICTBaA.




Tokcuunocts enona. [fpumenenue penomna.

3.2

Anpnerunsl. Kap6onossie kuciaoTel. CiiokHbIE 3(HUPEI

Anpaeruipl 1 KeToHbI. DOpPMANIBIICTHI, alleTATBICTH/I: CTPOCHHE, PU3NICCKUE
U XUMHUYECKHME CBOWCTBAa (peakUWHd OKHUCIEHUS U  BOCCTaHOBIIEHUS,
KaueCTBEHHBIC PEAKIINH ), TOJYYCHUE U TIPUMEHEHHE.

AueToH: cTpoeHue, GU3NYecKue 1 XUMUYECKUE CBOWCTBA (PeaKIIMi OKHUCICHHUS
Y BOCCTAHOBJICHUS), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE KUCIOTHl. MypaBbHHASI U YKCYCHAS
KHCIIOTBI: CTpOEHUE, PU3NIECKIEe M XMUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE
JUIS KJjlacca KHUCJIOT, peakuus 3TepuduKaluu), MOJydyeHUE U NpPUMEHEHHE.
CreaprHOBas U OJICMHOBAS KUCJIOTHI KaK MIPECTABUTENIN BBICIINX KapOOHOBBIX
KHCIOT. Mblj1a KaK COJIU BBICHINX KapOOHOBBIX KUCIIOT, X MOIOIIIEe AeHCTBUE.
CrnosxHbie 3(pHUphI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX
a¢upos. XKupsel. ['maponus xxupos. [Ipumenenne xupo. buongornyueckas posb
YKUPOB.

3.3.

VYrieBoabl

VYrieBojpl: cocTaB, KIaccupUKaLMs YIiIeBoJOB (MOHO-, TU- U MTOJIUCaXapubl).
['moko3a — mpocredmuii MOHOCaXapua: OCOOEHHOCTU CTPOEHHS MOJIEKYIIbI,
¢u3nyeckue U XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C TUAPOKCUIOM MeIu
(IT), oxucnenne aMMuadHbIM pacTBOpoM okcuja cepedpa(l), BoccranoBiaeHue,
Opo’KeHHE TJIIOKO3bl), HAXOXKJIEHUE B IPUPOE, MPUMEHEHHE, ONOJOorHuecKas
posb. @otocunTe3. OpyKTO3a KaK U30MEP TIIFOKO3BI.

Caxapo3a — npescTaBUTeNb JUCaXapuI0B, THJIPOJIN3, HAX0XKIECHUE B IPUPOJIE
U IPUMEHEHUE.

Kpaxman u nemnono3a kak NpupojHble moaumepsl. CTpoeHue Kpaxmaia U
uenono3pl. dusnueckne M XUMHUYECKHE CBOWCTBAa KpaxMmana (THIpOu3,
KAaueCTBEHHAs PEaKILIMsl C HOJIOM).

A30Tc0)1epmaume OpPraHu4€CKHe COCINHCHUA

4.1.

AMuHBI. AMUHOKHCIIOTHL. benku

AmuHBI. MeTHIIaMUH U aHWJIMH: COCTaB, CTPOEHUE, (pU3NUeCKUe U XUMUYECKHE
CBOICTBa (ropeHue, B3aUMOEHCTBHE C BOJION U KUCIOTAMH).

AMUHOKHCIIOTHI Kak aM(pOTepHble opraHuyeckue coequHeHus. dusznyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpuMepe TiuirHa). buonornueckoe
3HAUEHUE aMUHOKUCIOT. [lenTuel.

benku kak mnpupoaHBIE BBICOKOMOJEKYNSpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIIKOB:
THIPOJIN3, ACHATYpalus, KaYeCTBEHHbIE PEaKIIMU Ha OEJIKU.

BbicokomonekyIsipHbIe COeIUHEHHSA

5.1

[Tmactmaccel. Kayuyku. BosokHa.

OcCHOBHbBIE TOHSTHS XMMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMED,
MOJINMEP,  CTPYKTYpPHOE  3BEHO, CTENEHb  IOJIMMEpPHU3ALUU,  CPENHSS
MoJieKyisipHass Macca OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYJISPHBIX
COEIMHEHUI — MOJIMMEPHU3aLUs U ITOJTMKOHIEH AL

[TnacTmacchl (OMUATHIIEH, TTOJUIIPONUIIEH, MOJMBUHUIXIOPUA, TTOTUCTHPOIT).
HatypanbHblil 1 cuHTeTHYECKUE Kaydyku (OyTaJueHOBBIN, XJIOPONPEHOBBIN 1
M30MpeHOBbI). BosiokHa: HaTypaibHble  (XJIONOK, IIEPCTh,  MIENK),




HCKYCCTBEHHBIEC (AlIETaTHOE BOJOKHO, BHUCKO3a), CUHTETHYECKHE (KampoH U
JIaBcaH).

11 kiaace
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Ilepuoanueckas cucrema /[.MeHnaeiieeBa

11

[Tepuoanueckas cucrema J[. . MenneneeBa kak rpaduyeckoe oToOpakeHue
MEePUOJNYECKOr0 3aKoHA. Pa3nuuHble BapuaHThl MEPHOJUYECKONH CHCTEMBI.
[lepuoabl u rpymnmnbl. 3HaYE€HUE MEPUOJUYECKOrO 3aKOHA U TMEPUOJAUYECKOU
cuctembl. CtpoeHue atoma. Sapo aroma MPOTOHBI U HEUTPOHBI. M30TOMBI.
N3otomnbl Bojgopoaa. DNEKTPOHBL. DJIEKTPOHHAs 000J0YKa. DHEPreTUYECKU
ypoBeHb. OpbOutanu: s u p. d-Opburanu. Pacnpenenenue >I€KTPOHOB IO
SHEPreTHYECKUM YPOBHSM U OpOUTANSIM. ODJIEKTPOHHBIE KOH(UTyparun
aTOMOB  XMMHUYECKHUX DJIEMEHTOB. BalleHTHble BO3MOXXHOCTH aTOMOB
XUMHUYECKUX IJIEMEHTOB.

1.2

CoBpemeHnHoe MOHSITHE XUMHYECKOT0 AJIEMEHTA. CoBpemeHHas
(dbopMyIIMpOBKa TEPHOAUYECKOrO 3aKkoHa. [IpuymMHA TIEPUOAMYHOCTH B
W3MEHEHUU CBOWCTB XHUMHYECKUX 3JIeMeHTOB. (OCOOEHHOCTH 3amOJHEHHS
SHEPTeTUYECKUX YPOBHEH B AJEKTPOHHBIX 000JOUYKAX aTOMOB IEPEXOJIHBIX
AJIEMEHTOB. DJIEKTPOHHBIE CEMEWCTBA SJIEMEHTOB: SH p-dieMeHThl; d- u f-
3JIEMEHTBI

Crtpoenue BemecTrBa
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2.1

Kosanenmnas xumuueckas cesasv: lloHarue o koBaieHTHOM cBsa3u. OOmias
AJICKTPOHHAS napa. Kparnoctb KOBaJIEHTHOM CBSI3H.
DNEeKTpOOTPULIATEILHOCTh. [lepekphiBaHNE JEKTPOHHBIX OpOUTANCH. G- U T-
cBs3u. KoBasleHTHass MoispHAs W KOBAJEHTHAs HEMOJSpHAS XHUMHUYCCKHC
cBs3u. OOMEHHBII M JOHOPHO-aKUENTOPHBIA MEXaHU3Mbl OOpa30BaHMS
KOBaJICHTHOM CBs3M. BemlectBa MOIEKYISIPHOTO U HEMOJEKYJISIPHOTO
CTpOeHHUs. 3aKOH TIOCTOSTHCTBA COCTaBa JUIsl BEIIECTB MOJICKYJISIPHOTO
CTPOEHHUS.

2.2

Hounnasa xumuueckas ceésa3v: KaTnonel 1 aHMOHBIL. lOHHAs CBS3b U €€ CBOWCTBA.
HNonHasg cBA3b KaKk KpaliHUM Cllydal KOBAQJIECHTHOM IIOJIIPHOM CBS3H.
®opmysbHas enuHuIA BeuecTBa. OTHOCUTEIBHOCTh JAENEHUS XUMHUYECKUX
CBA3EH Ha TUIIBI

2.3

Memannuyeckaa xumuueckas céazp: OOUMeE pU3NYECKre CBOWCTBA METAIIOB.
3aBUCUMOCTb 3JIEKTPONPOBOJHOCTH METANIOB OT Temmeparypbl. CraBbl.
UYepHble U IBETHBIE CILIABBI.

2.4

Aepecammuvie cocmosanus eewjecmea: 1'azpl. 3akOoH ABOragpo Juid TIa3oB.
Mounsipablii 00b€M ra3000pa3HbIX BellecTB (IpH H. y.). KuakocTu.

2.5

Booopoonas xumuueckasn ceésasp: BomopoaHasi CBs3b, Kak OCOOBIN citydait
MEXMOJIEKYIIIPHOTO B3aUMOJICHCTBUSA. MeXxaHu3M ee 00pa30BaHUs U BIUSHUE
Ha CBOWCTBA BemiecTB (Ha mpumepe Bojbl). Mcronb3oBanne BOJbI B OBITY U Ha
MIPOU3BOJICTBE. BHYTpUMONIEKyIsipHasi BOJOPOIHAS CBSI3b U €€ OMOJOorHYecKast
poOJIb.

2.6

Tunvr kpucmannuueckux pewemox: Kpucramnmdaeckas pemerka. Monnsle,
METaJUIMYECKUE, AaTOMHBIE U MOJIEKYJIIPHBIE KPUCTAIUNIMYECKHUE PELIETKU.
Annotponusi. AMOpQHBIE BEIIeCTBA, UX OTIIMYUTEIbHBIE CBOICTBA.

2.7

Yucmuie sewecmea u cmecu. CMecH B XUMHYECKHUE coequHeHMs. I 'oMoreHHbIe
" IeTCPOrCHHBIC CMCCH. MaccoBast u 00beMHas JOJIN KOMITIOHEHTOB B CMECH.
MaccoBast 10 HpHMeCGﬁ. Pemienue 3agaB Ha MacCCOBYIO JOJIIO HpHMCCCﬁ.
Knaccmbvmaunﬂ BC€IICCTB IO CTECIICHU UX YHCTOTHI.




2.8

Hucnepcuonnvie cucmemoi: [lonstue qucnepcHoit cuctemsl. JucnepcHas dasa
u nucnepcuonHas cpena. Knaccudukanus aucnepcHsix cucteM. Komnounansie
JUCIIEPCHBIE CUCTEMBI. 30JIM U I'eJIi. 3HaYCHHUE JUCIIEPCHBIX CUCTEM B IIPUPOAE
U )KM3HU YEJIOBEKa

XumMu4eckue peaknuu
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3.1

Knaccugpurkayus xumuueckux peaxyuti: Peaxuuum, ugymme 0e3 HM3MEHEHUS
cocraBa BemlecTB. Kiaccudukanus Mo 4YHCIy M COCTaBy pPearupyrolux
BEIIECTB U TMPOAYKTOB peakiuu. Peakuuu pasiioKeHUs, COEIUHEHUS,
3aMelIeHns] 1 oOMeHa B HEOpraHmdeckoi XuMmuH. Peaknum mpucoenvHeHus,
OTILETJICHHUS, 3aMEIICHUS] U U30MEpHU3allii B OpraHuyeckord xumuu. Peakiuu
MOJIMMEPHU3AIMH KaK YacTHBIN ciydail peakliuii MpUCOeAMHEHHUS.

3.2

Tennosoii 2¢ppexm xumuueckux peaxyuti. IK30- U SHIOTCPMUUECKHUE PEAKITUH.
Tepmoxumuueckue  ypaBHeHus.  PacyeT  KoiMuecTBa  TEIUIOTHI IO
TEPMOXUMHUYECKUM YPaBHEHHUSIM.

3.3

Cropocmb xumuueckux peaxyuii: IIoHATHE O CKOPOCTH XUMHYECKHX PEAKLIU,

AHAJIMTUYECKOE  BBIPAXECHHE.  3aBUCHUMOCTb  CKOPOCTH  PEAKLUUH  OT
KOHLIEHTpALlUU, JaBJIE€HUS, TEMIIEPATypbl, IPUPOJbl PEArMpyIOIIUX BELIECTB,
IUIOLIAIA MX COIPUKOCHOBEHUS. 3aKOH JEHCTBYIOIMX Macc. Pemienue 3agau
Ha XUMUYECKYIO KHHETHKY.

3.4

Kamanuz: Karanuzatopbsl. Katanu3. ['OMOreHHbId U reTepOTeHHBIN KaTallus.
[IpuMepsl KaTAIMTUYECKUX TMPOIIECCOB B MPOMBIIIEHHOCTH, TEXHUKE, OBITY.
@depMeHTHl U UX OTIWYMS OT HEOpPTaHWYECKUX Karaiau3aTopoB. [IpumeHeHwue
KaTaJan3aTopoB M (PEpPMEHTOB.

3.5

Xumuueckoe pasrosecue: OOpaTuMble U HEOOpAaTUMbIEC peaKUUU. XUMUYECKOE
paBHOBECHE M CIOCOOBI €ro CMEIIEHMs] Ha MNpUMEepe MOJIy4YeHHUs aMMHUaka.
CuHTe3 aMMHaKa B MPOMBINUIEHHOCTH. [loHATHE 00 ONTUMANbHBIX YCIOBUSIX
IIPOBEJICHUS] TEXHOJIOTMYECKOTO Mpoliecca.

3.6

OxucaumenbHo-60CCMAHOBUMENbHbLE npoyeccaul: OxucIuTEIHHO-
BOCCTAaHOBUTCIIBHBIC PCAKIINU. OxkucnuTenb U BoccTaHoBUTEIb. OKHUCIIeHUE U
BOCCTAaHOBJICHHC. CocraBneHue ypaBHCHI/Iﬁ OKHCIHMTCIBHO-
BOCCTaAaHOBHUTCIBbHBIX peaKuMﬁ MCTOJOM JJICKTPOHHOT'O OajaHca.

3.7

Obwue ceotlicmea Memanios u Hememauiiod: XUMAYECKHE CBOHCTBA METAJIIOB
KaKk BOCCTaHOBHTEINICH. B3amMonaelcTBHEe METAaJIOB ¢ HEMETajljlaMu, BOJOM,
KHCJIOTaMU M pacTBopaMu coieil. Mertamnorepmus. XMMHUUYECKHE CBOMCTBa
HEMETAJVIOB KaK OKHCIWTeNed. B3auMoaencTBue ¢ MeTaiiaMu, BOAOPOAOM U
apyrumMu  HeMerauiamu. (CBOMCTBa HEMETAJUIOB KaK BOCCTAHOBUTEIIEH.
B3aI/IM0I[CI\/JICTBI/I€ C HpOCTBIMI/I U CJIOXHBIMH BCHICCTBAMU-OKUCIINTCIISIMUA.
OO611as XapaKTepUCTHKA TaJIOTeHOB.

3.8

Onexmponuz: OOmMe CcnocoObl TMOMYyYEHHUS] METAUIOB W HEMETAIJIOB.
DNEeKTPOIN3 PacTBOPOB U PACIUIABOB JIIEKTPOJIUTOB HA TMPUMEpPE XJIOpPUAA
HaTpHsl. DIEKTPOJIUTHICCKOE TMOTYICHHE alfOMHHMS. [IpakTHueckoe 3HaYCHHE
anekTposn3a. ['anpBaHOIIACTHKA U TabBAHOCTET S

aﬂeKTPOJIl/ITP[‘leCKaSI AUCCOMAIUA:
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4.1

Pacmeopwvi: PacTBOpbl Kak TOMOIE€HHBIE CHUCTEMBI, COCTOSAILIME W3 YaCTHULl
pacTBOpPHUTEIIS,, PACTBOPEHHOIO BEIIECTBA M MPOJIYKTOB UX B3aUMOJICHCTBHUS.
PactBopeHne Kak  (QU3UKO-XMMHMYECKHMH  mpouecc. MaccoBas — A0id
pPacTBOPEHHOr0 BeHIeCTBAa. TuUIbl pacTBOpoB. MoisipHas KOHIIEHTPALMS
BelecTBa. MUHepaabHbIE BOJBI.

4.2

Teopu}l 3ﬂ€Kmp0JZumu"l€CKOIZ Ouccouuauuu: aﬂeKMPOJlqubl N HEJJICKTPOJIMTEI.
CremneHb BHCKTpOHHTquCKOf/'I AUcCCoranuu. CunbHbIC n cia0Oble




JJIEKTPOJIUTEL. YPAaBHEHHUS JJIEKTPOJUTUYECKON Jucconuanuu. MexaHnusm
nucconuanuu. CTyneHvaras quccouuanus. BonopoaHslil moka3aTenb.

4.3

Kucnomwvi: KucioTel B CBETE TEOPUM 3JIEKTPOJUTUYECKON JUCCOLMALUU. 3
OO61ue cBoiicTBa HEOPraHUYECKUX U OPraHMYECKUX KHUCIIOT. Y CIIOBUS TEUECHUS
peakuuii MeXAy OdJieKTponuTamu a0 KoHna. Crnenuduueckue cBOHCTBa
A30THOM, KOHIEHTPUPOBAHHOM CEPHON M MypaBbUHOM KUCIIOT.

4.4

Ocnoséanus: OCHOBAHHUS B CBETC TCOpUHn BHCKTpOHHTI/I‘ICCKOﬁ Jucconmanuu, ux 3
KJ'IaCCI/I(l)I/IKaI_II/IH u O6H_II/IC CBOMCTBA. AMI/IHBI, KaK OpraHnm4cCKHME OCHOBAHUA.
CpaBHeHI/Ie CBOICTB aMMHaka, MCTUJIaMHMHA U aHHUJIMHA.

4.5

Conu: Conu B CBETE TEOPUM DICKTPOJIMTHUUECKOW JUCCOLIMAIUMHU, HX 2
kiaccuukanuss W obmme cBoiictBa. Conu kuciasle W ocHOBHbIe Coinun
OpPraHMYECKUX KHUCJIOT. Mpuia. OJIEKTPOXUMHUYECKUI psll HANpsKEHUU
METAUIOB M €r0 HCMOJIb30BAHUE [IJIi XAPAKTEPUCTUKU BOCCTAHOBUTEIIBHBIX
CBOMCTB METaJLJIOB.

4.6

Tuoponuz: Cnydam tuaponusa cosieid. Peaknwmst cpenst (pH) B pacTtBOpax 2
THIIPOJIM3YIOMIKXCS coiell. [ maponn3 opraHndeckux BeIIeCTB, €ro 3HAUYCHHE

Bcero 3a 2 roaa 68

IlepeyeHb NPaKTHYECKHUX, JAOOPATOPHBIX PAdOT

1. Onpenenenue CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE TUIA KPUCTAINIMYECKON PEIICTKH.
2. O3HaKOMJICHHE C KOJUICKIMEN OJIMMEPOB, TIJIACTMACC U BOJIOKOH U U3JICJIUM U3 HUX.

3. XK€cTkocTh BOBI. Y CTpaHEHUE KECTKOCTH BOJIBI.

4. O3HaKOMJIEHUE C MUHEPAJIbHBIMU BOJaMH.

5. O3HaKOMJIEHUE C TUCTIEPCHBIMU CUCTEMaMH.

6. TlomydeHme KuCIOpOJa pA3TOKEHHEM TIEPOKCHIA BOJOPOJA C IOMOINBIO JAHOKCHIA
MapraHiia 1 KaTauas3bl CBIPpOro KapTodes.

7. Peakiust 3aMeIieHHst MeJIH XKeJIe30M B pacTBope cyibhata meau (I1).

8. [Tomyuenue BoI0poAa B3aUMOJICHCTBUEM KUCIOTHI C ITTHKOM.

9. O3HaKOMJICHHE C KOJUICKIINEH METaJIOB.

10. O3HakomIIeHUE ¢ KOJUICKIIUEH HEMETAJLIOB.

11. O3HakoMIIEHHE C KOJUICKIIUCH KUCIIOT.

12. Tlony4eHune u CBOMCTBAa HEPACTBOPUMBIX OCHOBAHUIA.

13. O3HakomIIeHHE ¢ KOJIIEKI[HEH OCHOBAHHIA.

14. O3HakoMIIeHHE C KOJUIEKIIMEH MUHEPAJIOB, COACPIKAIIUX COJIH.

15. UcnpiTanue pacTBOPOB KUCIIOT, OCHOBAHUH U COJIEN MHANKATOPaMHU.

16. Paznuunble ciiydau THAPOIU3a COJNEH.

17. Tunponus XJIOPUIOB U allETaTOB IIEIOYHBIX METAIIJIOB

®opmbl padoThI
B X04€ pfain3al MporpaMMbl NPpEANOaaracTCsa COUCTaHNEC MHAUBHUAYAJIbHBIX W I'PYIIIIOBBIX

¢opM pabOTHl B 3aBUCMMOCTH OT 33Ja4M, MOCTaBJIEHHONW B XOJ€ NMPAKTHUYECKUX M J1a0OpaTOPHBIX
paboT, npeAnoaaraeTcs UCIOIb30BaHUE U JEKIIMOHHON (OpMBI pabOTHI.

TCKYH_IEUI pa60Ta ydamuxcs 1mno y‘~IC6HOMy npeaAMETy NoApasyMeBacT BBIIIOJIHCHUC 3aJlaHUM Ha

aekTpoHHOU Tutathopme  hitps://sdo.sfu-kras.ru/. PesympTaThl Tekyiied pabOTBI OTPaXKaroTCs B
9JIEKTPOHHOM JKypHAJIe TPEoaaBaTerIs.



https://sdo.sfu-kras.ru/

®opMbI KOHTPOJIA

Texkymmii KOHTPOJIb OCYLIECTBIISIETCS Yepe3 NPOBEIEHUE MMCbMEHHBIX KOHTPOJIBHBIX PadoT,
TCCTOB, PCUICHUC PACUYCTHBIX 3aJia4d, BBIIIOJIHCHUC IPAKTUYCCKHUX U Ha60paTOpHBIX pa60T, pCeIICHUC
9KCHEPUMEHTAJIbHBIX 33124 (110 YCMOTPEHHIO YUUTEIIA).

OueHnnBaHue NUCbMEHHOH PadoThI

[TuceMeHHBIE paObOTHI TOAPA3ACTSIOT HA TEKYIIHE (IIPOBEPOYHBIE) K UTOTOBBIE (KOHTPOJILHEIE)
paboThI; IO BpeMEHU OHU MOTYT 3aHUMAaTh BECh YPOK WJIU €r0 4acTh.

K MeromaM THCHhbMEHHOH TMPOBEPKH PE3YJIbTaTOB OOYYCHHS] OTHOCATCS MHCHbMCHHAS
KOHTpOJIbHass pabota Ha 45 MuH, TpoBepodHble paboThl Ha 10-15 MuH (Hampumep, pericHUE
pacyeTHBIX 3aJad), MUCHMEHHbIC JIOMAlllHUE 3aJaHus, NUCHBMEHHBIM YYeT 3HAHUW OTIEIbHBIX
yyalxcs Mo KapToukam, XMMHUYECKHUe JUKTAaHThI, 33aJaHHsI TECTOBOTO TUIIA U T.II.

Conepxanue KOHTPOJBHOH pabOThI OXBaThIBa€T BeCh HamOOIee BaKHBIA MaTepual
KOHTPOJIUPYEMOIl TEMBI.

KonTponbHast paboTa OLleHUBaeTCs B LIEJIOM.

OtmeTka «5»: 1aH TOJTHBIA OTBET HA OCHOBE M3YUEHHBIX TEOPUii, BO3SMOXKHA HECYIIECTBEHHAs
omuoKa.

OtmeTka «4»: OOMycTMMa HEKOTOpas HEMOJIHOTa OTBETa, MOXKET ObITh He Ooliee IBYX
HECYIICCTBCHHBIX OIIHOOK.

OtmeTtka «3»: paboTa BHINOJHEHA HEMOJHO (HO HE MEHEe 4YeM Ha TPEeTh), UMEIOTCS He Ooee
OJIHOH CYILIECTBEHHOM OIIMOKH U 2-3 HECYIIIECTBEHHBIE.

OtmeTka «2»: paboTa BBINOJHEHA MEHBIIIE YeM Ha TPeTh, HIMEETCS HECKOJIbKO CYIIECTBEHHBIX
OIINOOK.

[Ipn oleHKe BBHINOJHEHHS] MHCHbMEHHON KOHTPOJIBHOM pabOThl YUHUTHIBAIOTCS TpPeOOBaHUS
ennHoro ophorpadguyecKoro pexnma.

O1eHMBaHUE TECTOBBIX pabOT
[Ipu BbimonHeHun yuyeHukoM 91-100% craButcs otmeTka «5»; 81-90% — ormerka «4»; 80-
70% — ot™MeTKa «3»; HIKE 70% — OTMETKa «2%».

Ecnu onieHka BeicTaBisgercs B (JopMe 3a4eT/He3aueT, TO 3a4eT CTaBUTCS MPU BbIoiaHeHUuH 70%
3aganuil. Takas (popMa OLEHKH UCHOJIB3YETCs, €CIIHM TECT COAEPKUT YIPAKHEHHSI HA paCIIO3HABAHUE.

OreHka yMEHUH peliaTh pacueTHbIE 3a/1a4H

OtmeTka «5»: B JOTHYECKOM PacCy/I€HUU U PELICHUH HET OIIUOOK,

OTtmerka «4»: B JIOTMYECKOM  pAcCyXJIE€HHM M  PELUIeHHH HeT  CYIIECTBEHHbBIX
oImMOO0K, JOMYIIIEHO HE 00Jiee TBYX HECYIIECTBEHHBIX OIUOOK

Otmerka «3»: B JIOTUYECKOM pACCYKICHHHM HET CYIIECTBEHHBIX OLIMOOK; JOMYyCKaeTCs
CyILIECTBEHHasl OIIMOKa B MaTeMaTHYECKUX pacyeTax.

OTMeTKa «2»: UMEIOTCS CYIIECTBEHHbIE OIIMOKU B JIOTHYECKOM PAcCYKJICHUH U PEIICHUH.

OrneHka SKCIIEPUMEHTANBHBIX YMEHUU (B TpOIeCcCe BHIMOTHEHHUS MPAKTHUYECKUX pPadoT Tmo
UHCTPYKIUN)

[IpakTudeckre pabOTHI MO XMMHH BBIMOJTHSIIOTCS B TETPAASX IS MpakTHueckux padot. [lpu
OIICHUBAHUM OTYETA MO BHITTOJIHEHHUIO MTPAKTUUECKON pabOTh 0c000€ BHUMAHHUE YAEIACTCS KAaUeCTBY U
MOJHOTE CaMOCTOSTENIbHBIX BBIBOJIOB YYEHHUKA.

OtmeTka «5»:

- DKCIIEpUMEHT BBITIOJIHEH MOTHOCTHI0. ClienaHbl MpaBUIbHBIC HAOIIOIEHUS 1 BBIBOIBI,

- DKCIIEPUMEHT OCYIIIECTBJICH I10 TUIAHY, C YY€TOM TEXHUKH O€30MaCHOCTH M MPaBUI PaOdOTHI C
BEIeCTBAaMH U TprOOpamu,

- TIPOSIBJICHBI OPTaHU3AIMOHHO-TPYAOBbIE YMEHUSI (TIOIIEP)KMUBACTCSI YUCTOTa paboyero Mecra,
MOPSIOK Ha CTOJIE, 9KOHOMHO UCTIONB3YIOTCSI PEaKTHBBI).



- JlommymieHsl He OoJiee ABYX HECYIIECTBEHHBIX OMIMOOK Mpu 0(OPMIICHUH PaOOTHI.

OtMmetka «4»:

- paboTa BBINOJIHEHA, CIIETAaHbI IPaBUIIbHBIC HAOMIOIEHUS U BBHIBOJIBI: SKCIIEPUMEHT BBINOJIHEH
HETIOJIHO WJIM HAOJI0Aar0TCsl HECYIIECTBEHHbIE OIMOKH B paboTe ¢ BeleCTBAMU U IPHOOpaMH.

OtmMmetka «3»:

- OTBET HENOJHBINA, paboTa BHINOJHEHA MPABUIBLHO HE MEHEE, YeM HAIMOJOBHHY, IOMYIICHA
CyIlIECTBEHHAs! OIIMOKa (B XO0JIe dKCIIEPUMEHTa, B 00BICHEHHH, B oopmieHuu padotsl, o Th mpu
paboTe ¢ BemecTBaMU U MPUOOpPaMH), KOTOPYIO YYAIUICS UCHPABISET MO TPEOOBAHHIO YUUTEIS.
Homnyckaetcs opopmiieHne paboTel 0e3 3anucu ypaBHEHUN peaKIvii;

- OKCTIEPUMEHT TOJHOCTHIO BBIMIOJIHEH B COOTBETCTBUU C HMHCTPYKIUSAMH U TMPaBUIAMH
TEXHUKH 0€30ITaCHOCTH, HO paboTa He odopMIIeHa.

OtMmetka «2»:

- BBITMIOJTHEHO MEHEE MOJIOBUHBI pabOTHI;

- JOMYIICHBI JIB€ WM OoJiee CYIICCTBCHHBIE OIMMOKKM B XOJE OKCIIEPHMEHTa, B
o0bscHeHUH, B odopmiieHnH pabdoThl, Mo Th mpu paGoTe ¢ BemecTBaMu M IMpUOOpamMu), KOTOPHIE
YUaIUICs HE MOXKET UCTIPABHT.

OreHka yMEHHM peniaTh IKCIIEPUMEHTAIbHBIC 33a41

[Ipn oleHke 3TOro yMeHHus ClelyeT YYUTHIBATh HAOMIOJICHUS Y4YUTENs U TMPEeAbABIsIEMbIC
YYaIIUMCSI PE3yJbTaThl BHITIOJHEHHUS OMBITOB.

OtMeTKa «5»:

- IIJIaH PEIICHUs 3a7a4i COCTaBJICH MPABUIBHO;

- OCYIIIECTBIICH MOAO0P XMMHUYECKHX PEAKTHUBOB U 000PYI0BaHUS;

- SKCIIEPUMEHT BBITOJIHEH MOJHOCTHIO;

- JIaHO TOJIHOE 00BICHEHHE U ClIeJIaHbI BHIBOIBI.

OtMeTKa «4»:

- TIJIaH PEIISHUs COCTaBJICH IIPABUIIBHO;

- OCYIECTBIICH MMOI00P XUMHUECKUX PEAKTUBOB M 000PYyIOBAHUS;

- HKCIIEPUMEHT BBIIIOIHEH MOJIHOCTHIO;

- JOTyIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OMUOOK (B OOBSICHEHUH U BHIBOJIAX ).

OtMmeTKa «3»:

- TJIaH PeIIeHUs COCTaBJIeH MPABUIIHHO;

- OCYIIECTBIIEH MOJ00P XUMUYECKIX PEAKTUBOB M 00OPYIOBAHHUS,

- OKCIIEPUMEHT BBIMIOJHEH HE MEHEE, YeM HAroOJIOBUHY, JOMYIIeHa CYIeCTBEHHAs
oIOKa B OOBSICHEHNH U BBHIBOIAX;

- HKCIIEPUMEHT BBITIOTHEH MOJTHOCTHIO, OTUET HE COCTABJICH;

- JIOTIYIIEHbI HAPYIICHUS TEXHUKU 0€30MacHOCTH, HKCIIEPUMEHT BBIMIOJHEH MOJHOCTHIO,
C/ICJIaHbl HECYIIIECTBEHHBIE OITMOKY B OOBSICHEHUH U BBIBOJIAX.

OTMeTKa «2»:

- JOTMYIIEHbI JIB€ W Oojiee omuOKH (B TUTAHE pEIICHHS, B MOA00OPE XUMHUUYECKHX,
PEaKTUBOB M 000PYIOBaHMs, B OObSICHEHUHU U BBIBOJAX);

- JOTYIIEHbI HAPYIICHUS! TEXHUKUA O€30MaCHOCTH.
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