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MNOACHUTEJIBHAS 3AIIMCKA

MopenbHas CHHXPOHU3UPOBAaHHAS pabdoyasi mporpamMma 0a30BOro U yriayoJEHHOTO
u3ydeHus npeamera «Xumus» B 10-11 kmaccax paspabotana Ha ocHoBe Paboumx
oporpaMm cpenHero obmiero oOpa3oBaHus 1O XuMUU (0a30BbI  ypOBEHD,
yrayOnE€HHBI  YPOBEHb), OJOOPEHHBIX peElIeHHuEM (enepalbHOTO  y4eOHO-
METOUYECKOr0 O0BEMHEHHS 10 001IeMy oOpazoBaHuto oT 29.02.2022r., mpoTOKOJI
7/22, cocraBineHHBIX Ha ocHOBe MDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«O0 oOpazoBanun B Poccuiickoit ®denepauum», TpedoBaHuii K pe3yiabTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTelIbHON MPOrpaMMbl CPeAHEro o0Iero oopasoBaHus,
MpEACTAaBICHHbIX B DenepalibHOM TOCYyIapCTBEHHOM OOpa30BaTEIbHOM CTaHIAPTE
cpenHero oduiero oopasoBanus, (yTBep>kKIEH MprukazoM MuHUCTEpCTBa 00pa30BaHUS
n Hayku Poccuiickoit @eneparuu ot 17 masg 2012 r. Ne 413, ¢ uamenenusamu ot 12
arycra 2022 r.), ¢ yuérom «KoHmenmuu mnpernogaBaHus ydeOHOTO TpeaMera
«Xumusi» B oOpa3zoBaTenbHbIX  opraHuzanusx  Poccuiickoit ~ deneparnuu,
peanu3yronMx OCHOBHbIE 00mIIeo0Opa3oBaTeIbHbIE NPOrpaMmbly  (YTBEPKIEHA
Pemennem Komnernn Munnpocsemenust Poccuu, nporokon ot 03.12.2019r. Ne T1K-
4BH) u (QenepanpHOM pabouelt mporpamMmbl BocnuTaHus. OCHOBY TMOJIXOJIOB K
pa3paboTKe MOJCIBHOM CHUHXPOHM3UPOBAHHOW pabodeil mporpaMMbl 0a30BOro M
yrayonénnoro u3yudenuss npenmera «Xumusi» B 10-11 kjmaccax, kK ompeneneHuto
oOmet crpaternn OOy4eHHs, BOCIIUTAHUS M PA3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU
y4eOHOro npenMera «XuMus» Ha 0a30BOM YpOBHE COCTaBMIIM KOHIIENITyalbHbIC
nonoxenuss OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COJEpKaHus,

pe3yJabTaToB O0yueHHsT M TpPeOOBaHMM K YPOBHIO TOATOTOBKH BBIMYCKHUKOB.



W3yuenue mpeamera, peajgusyeMoe B YCIOBUAX  auddepeHnrpoBaHHOrO,
npodunbHOr0  OOyuyeHuWs, TpuU3BaHO  oOecmeunuTh  00IIE00Pa30BATENBHYIO
U OOLIEKYNbTYpPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO ISt
ajanTanyuyd UX K ObICTPO MEHSIOUIMMCS YCJIOBHUSIM KH3HH B COLIMYME, a TaKXKe I
OPOAOHKEHUS OOy4YeHHS B CPEIHUX CHEIHUAIBHBIX M  BBICHIMX  Y4€OHBIX

OpraHu3anu:iax, B KOTOPbIX XUMUS ABJIACTCA OI[HOﬁ N3 IIPHOPUTCTHLIX JUCHHUILINH.

B coOTBeTCTBHMM C MaHHBIMU TIOJIOKEHUSIMHA MOJEIIbHASS CHUHXPOHU3UPOBAHHAS
pabodas TmporpamMma cpeaHero ooOmero oOpa3zoBaHus (0a30BBIM  YPOBEHB):
yCTaHaBIMBaeT  00s3aTelbHOE  (MHBAapUAHTHOE)  IMPEIMETHOE  COJEp>KaHHeE,
OTpeeNsieT KOJUYECTBEHHbIE U KAaYeCTBEHHBIE €r0 XapaKTePUCTHUKUA Ha KaxkIOM
JTame M3y4YeHUs TNpeIMeTa, NpPeIyCMaTPUBAET MPUHIUIBI CTPYKTYPUPOBAHUS
coJiep KaHUs ¥ PacTIpeISIICHHS €To 0 KjaccaM, OCHOBHBIM pa3fieiaM B TeMaM Kypca;
na€T TPUMEPHOE paclpesiesieHe y4eOHBIX YacoB MO TEMAaTHUYECKUM pasjieliaM,
PEKOMEHIYEeT TPUMEPHYIO TTOCIICIOBATEIPHOCTh U3YYCHHS OTACIBHBIX TEM Kypca C
y4€TOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporiecca, BO3pacTHBIX  ocobeHHocTter  ywammxcs 10-11  kmaccoB; — maér
METOAMYCCKYI0 HHTEPIpETAIMio IIeJIed HW3Y4YeHHS TMpeaMeTa Ha  ypOBHE:
COBPEMCHHBIX TPHOPUTETOB B CHCTEME cpeaHero ooOmero oOpa3oBaHUs,
coJlepKaTeIbHON XapaKTEPUCTUKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOM MpOrpaMMbl CpeHero o0mero oopa3oBaHusi (JIUYHOCTHBIX,
METaIpeAMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIHHON
NEATETHPHOCTH YUCHUKA TI0 OCBOCHHUIO CONep kaHus mpeameTa. [lo BceM Ha3BaHHBIM
MO3UIIUSIM B TIPOrpaMMe COONIOZeHa NPEeeMCTBEHHOCTh ¢ Paboueit mporpammoin
OCHOBHOT'O 001Iero o0pa3oBaHus MO XUMHH (11 8—9 KjaccoB o0pa3oBaTeIbHBIX

opraHu3ainii, 6a30BbIi YPOBEHB).



MopenbHasi ~ CUHXpPOHM3UpPOBaHHas  pabodas  mporpaMmMa  HUMeeT  Leib
CUHXPOHU3HUPOBATH COJCpP)KaHWE YYEOHOTO TpeaMeTa i M3yYeHUs MpeaMeTa
«Xumusi» B 10-11 kiaccax B paMkax MyJIbTHITPO(PUILHOTO YIEOHOTO TIJIaHa.

Hemu u 3agaun yyeOHOro mnpeaMera «XHUMHUS» B COOTBETCTBYIOIIEM pasjielie
IpPOrpaMMBbl MPEACTABICHBl COBMECTHO, KakK Jisl 0a30BOTO, mMak u 014 yenyOiéHHo2o
yposHeli.

B pazgene Ilmanupyembie pe3yabTaThl OCBOCHHS y4E€OHOTO TpeaMeTa «XUMUs)
CUHXPOHU3AIMS MPECTaBICHA B BUE OMOJHEHUS K 0a30BOMY YpOBHIO, a UIMEHHO,
[IpeameTHBIE pPE3yNbTaTHI, TOCTUTAEMbIE OOYYAIONIUMUCA Ha YriayOJIEHHOM YpPOBHE
M3YUCHNUS XHMHH, BBUICICHDI KYPCUBOM .

B paspenax Copepxanne marepuana M TeMaTHUeCKOE IUIAHUPOBAHUE HMEETCA

~ ~ 2
BBIACJICHHBIM MATCpHall, UMCIOIINH IOJYCPKHBAHUC KdK Ha 6330BOM, TaKk WU Ha

yIIyON€HHOM YPOBHSX, KOTOPBIM H3y4daeTCs B O3HAKOMHUTEIHHOM IUIaHE M HE
BKJIIOYAETCS B COCTaB MpeAMETHBIX pe3ylibTatoB ocBoeHust OOIT COO.

B pasnene Tematudeckoe IJIaHUPOBAaHUE TMPUHIUII CHUHXPOHHU3ALMU TPOSBIICH
CIEAYIOIIMM 00pa3oM: 4achl HENEIbHOM HArpy3Ku i yriayOJI€HHOro U 06a30BOro
YpOBHEM yKazaHbl TaKUM 00pa3oM, 4TO OJHA TeMa (OJWH 4Yac B HEJENI0) eArHA IS
JIByX YpOBHEH, a OCTaJbHBbIC JBa 4Yaca M TEMbl HEJCIbHOW HArpy3Kd s
yrayON€HHOTO YPOBHS YKa3aHbI B CTPOKaX HWKE W TOJBKO JJIS 3TOTO YpOBHA. YacTh
PE3EPBHBIX YacOB MO3BOJMIA BCTPOUTH HEOOXOJMMOE KOJUYECTBO HAaCOB B TEMax
M3Y4CHUS, a TAK)KE OPraHU30BaTh U TEMAaTHYECKOE TIOBTOPEHUE KaK Ha 0a30BOM, Tak
1 Ha YIUIyOJIEHHOM YPOBHSX, 1 HTOTOBOE MTOBTOpeHME; B rpadax «KommuecTBo yacos

yKa3aHbl TAK)KE T€ Yachl, KOTOPHIE B3SITHI U3 pe3epBa (yKazaH CUMBOII «Py).

'Kypcusom B TekcTe nporpammbl B pasgenax « Llenu u 3agaumn», «NpegmeTHble pe3ynbTaTbl» BblAeNeHb
3/1IEMEHTbI, KOTOpble NpeAcTaBAEHbl A1A U3YYEHUA HA YrNYHNEHHOM YpPOBHE.

2 v
NoayepkuBaHme nmeet maTtepknan, KOTopbin N3y4aeTcAa B O3HAKOMUTENIbBHOM NJ1aHE U HE BK/IKOYAETCA B

COCTaB NpeaMeTHbIX pe3ynbTaTtoB ocBoeHma 00T COO.

5



IIpu ¢opmupoBanun TemaTHUECKOrO IUIAHUPOBAHMS — MPESYyCMaTPUBAIOCH
pacmpesieieHue YacoB BHYTPU TE€M U MEXIy TeMaMH C I[elbl0 OOecredeHus
HEJCNbHON Harpy3ku Uis OOydYaroIIMXCs, M3YYAIOIIUX XUMHUIO Ha YriayOiaéHHOM
ypoBHe. llepepacmpeneneHne 4YacoB MEXIy HEKOTOPBIMH TEMaMH I103BOJINAJIO
COXPaHUTh TEMATHYECKUN y4eOHBIM 00BEM MaTepuala, MUCIHOJb30BAHUE PE3EPBHBIX
4acoB TaKXke O0O0ecledmwIo Hajauuue YYEOHbIX 4YacoB Ha 000OIIEeHHE, HUTOroBOE
[IOBTOPEHHE U KOHTPOJIb yd4eOHOro marepuasia. Takum oOpa3oM, CHHXpPOHM3ALMS
TEMaTUYECKOI0 IIAHUPOBAaHUSI 0a30BOr0 M YIITyOJIEHHOTO YPOBHEH M3yUYEeHUS XUMUU
IIOJIHOCTBIO COXpaHWIa COAEPKATEIbHBIM aclieKT nporpammsel Kypcos 10-11 kimaccos
IUTSL MYJIbTUIPO(HIBHOTO Y4eOHOr O IJIaHa.

JlanHast mporpamMma siBJISIETCS OPUEHTUPOM JJIsi COCTABJICHUS pabOdHuX MPOrpamm,
aBTOPBl KOTOPBIX MOTYT MPEIJIOKUTh CBOM NOAXOX K CTPYKTYpUPOBAHHUIO U
MOCJIEIOBATEIbHOCTH HM3Y4YE€HHUs Y4eOHOro marepuana, a TakKKe CBOE BHJICHUE
OTHOCHUTEJILHO BO3MOKHOCTH BBIOOpa BapUaTHUBHOW COCTABIIAIOIIECH COAEpKAHMS
npeaMeTa JOTOIHUTENBHO K 00s13aTeIbHOM (MHBAPUAHTHOM) 4YacTH €ro CoAepKaHus
B paMKax pe3epBHBIX 4acoB. Pe3epB ydeOHOro BpeMEHM pPEKOMEHAYeTCS MJis
peaiu3allud aBTOPCKUX TMOJXOJAOB K HCHOJB30BAaHUIO pa3HOOOpa3HbIX (opMm

OpraHM3alMK y4eOHOro mpouecca.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMUMA»

Xumuyeckoe oOpa3oBaHHE, I[I0JIy4aeMO€ BBITYCKHUKAMU CpEIHEH IIKOJbI,
SBJIIETCS. HEOThEMJIEMON YacThi0 UX 00pa30BaHHOCTH. OHO CIIY>KUT 3aBEpPIIAIOLIIM
ATanoOM peajii3allii Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIHOYEBBIX
LEHHOCTEH, MPHUCYIIMX LEJOCTHOM CHCTeME XHMHUYECKOro oOpa3oBaHHUs. OTU
LIEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHHUS U
o01Ieil KylbTypbl YelIOBEKa, a TAKKE HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3JIOPOBBIO U MPUPOJHON cpefe. Peanmn3yercs: xumuueckoe oOpa3oBaHue
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yUaluXxcsl CpeaHE MIKOIbl CPEJCTBAMU YYEOHOTO TIpeaMeTa « XUMUS», COJIep KaHHe
U TIOCTPOCHHE KOTOPOTO OMPECICHBl B MPOTpaMMe C YYETOM CHENU(DUKU HAYKH
XUMUH, €€ 3HAYCHHs B TMO3HAHUM MPUPOIBLI M B MAaTEPUAILHON KU3HHU OOIIECTBA, a
Takke ¢ y4€ToM OOIMX LeJIed M TPUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEMBbI CpeaHero oOiero obpazoBanus B Poccuiickoit ®Denepanuu.
Tak, Hampumep, npu (QOPMUPOBAHUHU COAEpKAHUS MpeaMeTa «XUMHS» YUTEHBI
CJIEIYIOIIME TTOJIOKEHUS O crieliudUKe U 3HAUYCHUN HAYKH XUMUU:

XuUMUs KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUIpPaeT ocoOyl0 PoJib B
COBPEMEHHOM IIUBUIIM3AIIMHU, B CO3/IaHUHA HOBOW 0a3bl MaTepuaibHOU KyIbTypbl. OHa
BHOCHUT CBOM BKJaJ B (DOPMUPOBAHHUE PANMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKpYyXKalollleM MHUpPE Kak O €JIMHCTBE
MpUPOJBI U YelIOBEeKa, KOTOpoe (OpMHUpPYETCSs B XUMHUU Ha OCHOBE IMOHUMAaHUS
BEIIECTBEHHOIO COCTaBa OKPYXAIOLIETO MHPA, OCO3HAHMUS B3aHUMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU 00JIACTSMU MMPUMEHEHUS.

CoBpemeHHass XUMHS KaK Hayka CcoO3uAaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTHI HallpaBjeHa Ha pelIeHHe I00albHbIX MPOOIEM YCTOMUMBOIO Pa3BUTHS
YEJIOBEYECTBA —  CBIPbEBOM, OJHEPreTUYECKOM, MHUIIECBOM, HSKOJOTHYECKOU
0e30macHOCT W OXpaHbl 3JI0pOBbsi. TEeCHO B3aMMOJEHCTBYS C JAPYTHUMH
€CTEeCTBEHHBIMU HayKaMH, XMMHUS CTaja HEOThEMJIEMOU YaCThIO MUPOBOM KYJBTYPHI,
HEO0OXOAMMBIM YCJIIOBUEM YCIICUTHOTO TPY/Ia U KU3HH KaXKJIOTO WIeHa 00IIecTBa.

B cootBercTtBUM ¢ o6mmmu nensimu v npunnunamu COO coxaepskaHue TpeameTa
«Xumusi»  (10-11  kmaccel, 0a30Bblii  ypOBeHb H3Yy4Y€HHUsI) OpPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY 00yYarOUIUXCs, HEOOXOAUMYIO
UM JJI1 BBIPAOOTKHM MHMPOBO33PEHUYECKHX OPUEHTUPOB, YCIEIIHOTO BKIIOUCHHUS B
KU3HBb COLIMYyMa, MPOJOJKEHUsI 00pa30BaHUs B PAa3IMUHBIX 00J1aCTSAX, HE CBS3aHHBIX
HETNOCPEACTBEHHO C XUMUEM.

CocrapnsiomuMu ~ TpeaMeTa «XHUMHUs»  SBISIOTCS  0a30BbIe  KypChl — —

((OpFaHI/I‘ICCKaH XUMUSA» U «061_[[8_5{ N HCOPraHHu4dcCkKasd XHUMHUA», OCHOBHBIM
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KOMIIOHEHTOM COJIEpKaHHUsSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWN TI0 HEOPTaHWYECKOW XWMHH (C BKIIOUEHHWEM 3HAHUW W3 OOIIeH XUMHUHU) U
oprannueckoil xumuu. DopMuUpoBaHHME TaHHOW CHUCTEMBbl 3HAHUW TPU HU3YYEHUU
npenMera o0ecrneunBaeT BO3MOKHOCTh PACCMOTPEHHS BCETr0 MHOTOOOpa3us BEIIECTB
Ha OCHOBE OOIIMX MOHITHH, 3aKOHOB U Teopud Xumuu. CTpyKTypa coliepKaHus
KypcoB — «Opranuueckass xumus» U «OOmas W HeEOpraHudecKkass XUMUs)
chopMupoBaHa B TporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K
U3YYCHHUIO Y4YeOHOro Marepuana U OOYyCIOBJI€Ha HCTOPUYECKHM OOOCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENENEHHBIX TEOPETUUECKUX YpOoBHAX. B Kypce
OpraHUYeCKOl XMMHUH BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUECKOW TEOPHUH
CTPOCHHUSI OPTaHMYECKHUX COEIUWHEHHI, a TaKK€ Ha YPOBHE CTEPEOXUMHYECKUX U
ANEKTPOHHBIX MPEJICTAaBIEHUNA O CTpoeHuH BemiecTB. CBeleHUs 00 M3y4aeMbIX B
Kypce BEIIECTBax JalOTCs B PAa3BUTUM — OT YIJIEBOJOPOJIOB 1O CIIOKHBIX
OMOJIOTUYECKH AKTHBHBIX COECIUHEHUH. B Kypce opraHM4ecKoll XMMHUU MOJIY4aroT
pa3BuTHe CcOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUS
MEepBOHAYAJIbHBIE TPEJCTABICHUS O XUMHUYECKOM CBS3M, KIACCU(PUKAIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUYECKON
peakuu.

B npenmere «Xumus» 6a30BOro ypoBHS paccMaTpUBAETCsl U3YUCHHBIN Ha yPOBHE
OCHOBHOI'0 00I1Iero 00pa3oBaHUsl TEOPETUYECKHM Marepuan U (PaKTOJIOrH4YecKue
CBEJICHUS O BEIIECTBAX M XUMUYECKON peakimu. Tak, B 4aCTHOCTH, B Kypce «O01mas
¥ HEOpPTaHWYEeCKasi XUMUs» 00yJaroIIUMCs MPE0CTABISIETCS] BOBMOXXHOCTh OCO3HATh
3HAUYEHHUE TEPUOJMYECKOr0 3aKOHAa C OOIIETEOPETHUYECKHX W METOAOJOTMYECKHUX
MO3UIINN, TITy0Ke MOHITh MCTOPUYECKOE M3MEHEHUEe (DYHKIMI 3TOro 3akoHa — OT
obo0maromiei 10 OOBSACHSIONICH M MpOTHO3UpYIoNiel. Equnas cuctema 3HaHUi O
BOXKHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUU, CBOMCTBaX U NMPUMEHEHUH, a TAKXKe
0 XHUMHUYECKHX PEaKIUsAX, HMX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKAHUs

nonosiasieTcst B Kypcax 10 m 11 kimaccoB ajieMeHTaMM COJIEpXKaHUS, UMEIOIUMHU
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KyJbTYpPOJIOTHUYECKH ¥ TPHUKIAJIHOM XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT
MOHMMAHUIO B3aMMOCBS3M XMMHMU C JAPYTMMH HayKaMHu, PacKpblBalOT €€ poiib B
[O3HABATEIbHOM W  NPAKTUYECKOM  JEATENIBHOCTH  4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXKEHHSI K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUH U MPAKTUUYECKUX
IPUJIOKEHUN XUMUH, TIOMOTAOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAUYMMBIX NpoOJeMax, CBI3aHHBIX C XUMUEH, KPUTUUECKH OCMBICIUBATh
uHOpMALMIO U TPUMEHATh €€ I TIONOJIHEHUS  3HAHWUW,  pelIeHUs
MHTEJUIEKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX HCCIIEA0BaTENbCKUX 3a1a4. CoaepxaHue
yueOHOro mpeameTra «XUMHUS» [TaHHOTO YPOBHS HM3y4YEHHUS OPHUEHTHPOBAHO Ha
(dbopmupoBaHue y OOy4YAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJIi MOHUMAaHUS
¢unocopckux wuaeH, TAKUX Kak: MaTepUabHOE €IUHCTBO HEOPraHUYECKOTO MU
OpraHUYeCKOro0 MHpa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM U
CTPOEHHEM, TTO3HABAEMOCTh IMPUPOIHBIX SBJICHUI MYTEM SKCIIEPUMEHTA U pPEIICHUS
NPOTUBOPEUYNIT MEXTy HOBBIMH (aKTaMU U TEOPETHUECKUMHU MPEANOCHIIKAMH,
OCO3HaHWE POJIM XMMHHM B PEIICHHH HKOJOTMYECKUX IMpoOJeM, a Takke MHpoodiiem
cOepeKEHUs PHEPreTUUECKUX PECYPCOB, CHIPbs, CO3/aHHS HOBBIX TEXHOJIOTUH U
MaTepHuaoB.

B nnane pemeHus 3aga4 BOCIUTAHUS, Pa3BUTHS U COLUANIN3AIMHN 00yYarOUIXCs
IOPUHATBIE TPOrpaMMOl MO XUMHUM TOIAXOAbl K OIPEACNCHUIO COAEPKAHUS U
MOCTPOEHUsT TMpeaMeTa MpeaycCMaTpuBalOT (POPMHUpPOBAHUME Yy  OOydYaroIIHUXCA
YHUBEPCAJIbHBIX yUE€OHBIX ACHCTBU, HMEIOIUX 0a30BO€ 3HAUEHUE IJI Pa3IUYHbIX
BUJIOB JIEATENLHOCTH: pEIICHHs Tpo0ieM, TOHWCKa, aHajau3a u 0o0paboTKH
uHpopmManuu, HEOOXOAMMBIX [JIsi MNPUOOPETEHUs OmbITa NPAKTUYECKOH U
HCCIIEIOBATENbCKOM 1eATEIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B MIO3HAHUU XMUMHUHU.

XuMHs Ha YPOBHE YIJIyOJIEHHOI0 M3Y4YeHHUsl 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HayyHOro oOpa3zoBanust yvammxca 10-11 «kmaccoB. U3yuyenue
npeaMera, peaquzyemMoe B ycloBUSX AU (EpeHIMpOBaHHOIO, MPO(UIBHOTO

oOyueHusi, TMPHU3BAHO OOECHEeUuTh 001e00pa30BaTENIbHYI0 U OOUIEKYJIbTYPHYIO
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MOJATOTOBKY BBITYCKHUKOB IIIKOJIBI, HEOOXOAMMYIO ISl ajamnTarii UX K OBICTPO
MEHSIOIIMMCS YCJIOBHUSIM JKH3HU B COLIUYME, a TAKXKe IS TIPOOJDKEHUS OOYICHUS B
opraHu3anusx MpodhecCHOHAIIBHOTO 00pa3oBaHUsA, B KOTOPBIX XUMHUS SBISETCS
OJIHOM U3 TPUOPUTETHBIX MIUCHUIUIMH. B mporpamme mo XWUMUU Ha3HAYCHUE
npeaMera «XUMHs» T0JydaeT MOJApOOHYI0 HMHTEPHpPETAIMi0 B COOTBETCTBUH C
ocHoBonoJyiararoiumu - nojoxkeHusiMu  GI'OC COO o B3auMO0OYCIOBIEHHOCTH
1eJieH, cofepKaHus, pe3yJbTaToB OOy4YeHHUS W TPEOOBAHWI K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB. CBHJIETEIHCTBOM TOMY SIBJSIIOTCS  CJICAYIOIIUE BBITIOJIHSECMBIC
MIPOTPAMMOM 110 XUMHH (PyHKITHH:

MH(POPMAITMOHHO-METOANYECKAsI, pealnu3aiusi KOTOpoil 00ECIeYnBACT MOJYyUYCHHE
MPEJICTABIICHUS O LIEJISAX, COAep KaHUH, OOIEH cTpaTerud OoOy4eHHUs, BOCIIUTAHUS U
pa3BUTHUS 00YYAIOIIMXCS CPEJCTBAMH MPEIMETA, U3Yy4aeMOIo B paMKax KOHKPETHOTO
npoduis;

OpraHU3allMOHHO-TJIAHUPYIOIAsA, KOTopas MpeaycMaTpUBaeT  OIpejescHUe:

MIPUHIIUIIOB CTPYKTYPUPOBAHUS U MOCIIECIOBATEIIBHOCTH U3YUYEHHUS Y4eOHOTO
Marepualia, KOJUYECTBEHHBIX U KAU€CTBEHHBIX €T0 XapaKTEPUCTHUK;

MOAXO0J0B K (OPMHPOBAHHUIO COJICPKATEILHON OCHOBBI KOHTPOJISI M OILICHKH
00pa3oBaTeIbHBIX JIOCTHKEHUM OOYYarolIuXCcs B paMKaxX HMTOTOBOM aTTECTallMH B
(hopMe eTMHOr0 roCyIapCTBEHHOT0 AK3aMeHa M0 XUMUHU.

[Tporpamma a1t yriry0aEHHOTO 3yUYSHHUS XUMHUH:

YCTaHABJIMBAE€T WHBAPUAHTHOE TIPEAMETHOE COJepKaHue, o00s3aTeabHOE IS
M3YYCHHS B paMKax OTIEIbHBIX MNpoduiel, NmpeaycMaTpUBaeT pacCHpeiesiCHUe U
CTPYKTYpHUPOBAHHUE €r0 MO KjaccaM, OCHOBHBIM COJIepKaTEIbHBIM JIMHUSIM/pa3zenam
Kypca;

TaéT TpUMEpPHOE paclpeeseHe y4eOHOro BpPEMEHH, PEKOMEHIYEMOTo IS
M3YUYCHHUS OTIICIbHBIX TEM;

MpeiaracT MPUMEPHYIO TOCIIEeIOBATEILHOCTh U3yUeHUs y4eOHOrO Marepuana ¢

Y4ETOM JIOTUKH OCTPOEHUS KypCa, BHYTPUIIPEAMETHBIX U MEXKITPEAMETHBIX CBA3EH;
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TAET METOAMYECKYI0 HMHTEPIPETAlUI0 LEeJed W 3aJad M3y4YEeHHs IMpeaMeTa Ha
YIIyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX INPHOPUTETOB B CHUCTEME CPEIHETO
oOmero  oOpa3oBaHUs,  COJAEPKATEIbHOW  XapaKTEPUCTUKU  IJIAHUPYEMBbIX
pe3yNbTaTOB OCBOCHMSI OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMBbl CPEIHEro OOIIero
oOpa3zoBaHusl (JINUHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATENIbHBIX JEUCTBUI 00ydaromerocs mo OCBOEHHUIO
coJiep KaHus MpeIMETa.

[To BcemM mo3unusaM B mporpamMme Mo XMMHUH NPEeTyCMOTPEHA MPEEMCTBEHHOCTD C
oOy4eHHEM XMMHHM Ha YpOBHE OCHOBHOro oOmiero obOpazoBanus. I[lporpamma 1o
XUMHUHU CIYKUT OPHUEHTHPOM JUIsl COCTABJICHMSI aBTOPCKUX pabodMx Iporpamm. 3a
npeseiaaMu YCTaHOBJIEHHOW MPOTrpaMMOM MO XMMHUHU 00s3aTeNIbHOM (MHBapUaHTHOM)
COCTABJISIIOLIEH COAEpKAHUS YUEOHOro mpeaMera «XUMHs» OCTAETCS BO3MOYKHOCTb
BbIOOpa €ro BapHaTUBHOM COCTAaBISIOUICH, KOTOpas JOJDKHA OIpEAeNsaThCS B
COOTBETCTBUM C HaNpaBJICHUEM KOHKPETHOro mnpoduias oOydeHus. ABTOpamu
pabouyux IporpaMM MOKET OBbITh MPEMAJIOKEH MHOM MOJAXO0J K CTPYKTYPUPOBAHHIO
y4eOHOro Marepuana M MOoCiIeI0BaTEIbHOCTH €r0 U3YUYEHUs], CBOE BUJECHHUE IyTeHl U
croco00B (POPMUPOBAHUSI CUCTEMBI IPEIMETHBIX 3HAHUI, YMEHUN U BUJIOB y4E€OHOM
JESITEIbHOCTH, a TAaKXKE CUCTEMBI CLIOCOOOB M METOJIMYECKUX MPUEMOB 1O Pa3BUTHIO
¥ BOCITUTAHUIO 00YYaIOUXCSl.

B cooTtBercTBHM ¢ KOoHUENTYalIbHBIMU NOJIOKEHUIMU PI'OC COO o Ha3zHaueHUU
MpEeAMETOB 0a30BOTO M yriyOJIEHHOTO YpoBHEH B cucteme AuddepeHIIuPOBAaHHOTO
oOyueHuss Ha YpOBHE cCpelHero oOmero oO0pa3oBaHUs XHMHsS Ha YypOBHE
yIyONEHHOTO M3y4YEHHs HaNpaBleH Ha pealu3aldilo MPEEeMCTBEHHOCTH C
MOCJICAYIOLIUM 3TArloM TMOJIY4YeHHUs] XUMUYECKOT0 00pa3oBaHMs B paMKax M3y4eHHUs
CHEIUATbHBIX E€CTECTBEHHO-HAYYHBIX W XHMMHYECKMX JUCUUIUIMH B BYy3aX H
OpraHu3alusIX cpeaHero npodeccuoHaabHOro 0opasoBanusi. B 3Toll cBsi3u U3ydeHue
npeaMeTa  «XUMHS» OPUEHTUPOBAHO NPEUMMYIIECTBEHHO HAa pACIIAPEHUE W

yIIIyOJIeHue TEOPEeTUYECKOM U NPaKTUUYEeCKOM TMMOJTOTOBKM  OOyYarolIuxcs,
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BBIOPABIINX ONPEACNEHHBIA MPOPMIb OO0y4YEHHUS, B TOM YHCJIE C MEPCHEKTUBOU
MOCJIEIYIOUIEr0  IMOJYYEHUSI XUMHUYECKOrOo  OOpa3oBaHMs B  OpPraHU3ALMIX
npodeccronansHoro oOpa3zoBanus. B cBere T1peboBanuit PI'OC COO «k
IJIAHUPYEMBIM pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOTPaMMBbI
cpenHero oOIIero oOpa3oBaHUsI M3yYEHUE MpeaMera «XHUMHUS» OPUEHTHUPOBAHO
TaK)Ke Ha pellleHHE 3a7a4 BOCIUTAHMS U COIMAIBHOTO Pa3BUTHUS OOY4aIOIIUXCS, HA
dbopMHUpOBaHNE y HUX OOIICUHTEIUICKTYyaJIbHBIX YMEHUN, YMEHUN palMOHaIN3alun
yqeOHOro Tpyaa M OOOOMIEHHBIX  CHOCOOOB  ACATEIBHOCTH, HMEIOIIUX
MEKIUCUUIUIMHAPHBIN, HAANPEIMETHBIA XapaKTep.

XuUMUsl HA ypOBHE YriayOJNEHHOTO M3Y4YEHHUs BKIIOYACT YIIIYOJIEHHBIE KYpChl —
«Opranunyeckas xumusi» 1 «OO1as u Heopranudeckas xumusi». [Ipu onpenenenun
MOAXO0JI0OB K OTOOpPY U CTPYKTYpPHOUM OpraHu3aluy COAEpKaHUs ATHUX KypCOB B
MporpaMMe Mo XMMHH 32 OCHOBY NpUHATHI nojoxeHuss GI'OC COO o paznuuusx
0a30BOro 1 yriiyOJ€HHOr0 YpPOBHEH U3yUeHUs MpeaMeTa.

OcHoBy coxaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas
HEOPTaHUYECKAs] XUMUSD COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHUM,
OTHOCSIIMXCS K 0a30BOMY YpOBHIO H3Y4Y€HHsI MpeaMeTra. IJTa CUCTeMa 3HaHUU
MIOJIy4aeT OMNPEAECIEHHOE TEOPETUYECKOE JIOMOJHEHHE, I03BOJIAIOIIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO Oousbiinii 00BEM (hakTONMOTHYECKOTO Marepuana. Ha
yrayONEéHHOM  ypOBHE  M3Y4Y€HUsI  MpeaMera  oOecredeHa  BO3MOXKHOCTh
3HAUYUTETHFHOTO YBEJIWYEHUsI 00hEMA 3HAHUNM O XUMUUYECKHUX IJIEMEHTAaX M CBOWCTBAaX
UX COCAVMHEHUM Ha OCHOBE paCHIMPEHUs U YIIIyOJeHUs MPEACTaBICHUNA O CTPOCHUU
BCIIIECTBA, XWMHMUYECKON CBSI3M W 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIHi,
paccMaTpUBaE€MbIX C TOYKM 3PEHUS XUMUYECKOM KHUHETUKHM U TEPMOJMNHAMUKHU.
N3yuenne mnepuogmdeckoro 3akoHa u llepuonnueckoil CHUCTEMBI XHUMHUYECKHUX
AJIEMEHTOB 0a3UPyeTCs HA COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX TIPE/ICTABICHUSAX O
CTPOCHUU aToMa. XUMHUUYECKasl CBSI3b OOBSCHSIETCS C TOUKU 3PEHUS DHEPTETUUECCKUX

M3MEHEHUN TMpu €€ o00pa30oBaHMM W pa3pyIICHHH, a TakKe C TOYKH 3pEHUs
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MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue THUIIOB peakUUd  JOMNOJHSAETCA
dbopMHpOBaHUEM MPEACTABICHUN 00 SMEKTPOXUMHUUECKHX MPOLIECCaX U AIEKTPOIIH3E
pacIlIaBOB M PAaCTBOPOB BEWIECTB. B Kypce OpraHm4eckor XUMHUM IIPU PACCMOTPEHUN
PEaKIMOHHON CIIOCOOHOCTH COCTUHEHHM yensieTcsi 0co00e BHUMaHUE BOIIpocaM 00
ANEKTPOHHBIX d((PeKTax, 0 B3aMMHOM BJIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peakuuii. Ocoboe 3HaUYeHHE HMEET TO, YTO Ha COAEp)KaHHWE KYpCOB XHUMHHU
yIrayOIEHHOTO YPOBHS M3YYEHHS ISl KJIACCOB OIpenenaEHHOro mpoduis (TiIaBHBIM
0o0pa3oM Ha UX CTPYKTYpPY M XapakTep JOMOJHEHHM K oOIIel cucTeMe MpeaIMeTHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEKHBIE MPEAMETHI. Tak, HampUMep, B COAEpPKaAHUU
MpeaAMeTa I KJIacCOB XUMMKO-(PU3HuecKoro npoduis OosblIoe 3HaueHue OyayT
MMETh 3JIEMEHTHI yueOHOro Marepuaia o oomen xumun. [Ipu uzyuenuu npeamera B
JAHHOM CJIy4ae akIeHT OyJeT celaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOIIHOCTh
3aKOHOB M TEOpUA B XHUMHM U B (U3HKE: aTOMHO-MOJIEKYJISIpHAs Teopus
(MonekymsipHas Teopusi B (PU3HKE), 3aKOHBI COXPAHEHHSI MACChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMUKH, AJIEKTPOJIN3a, MPEACTABICHHUS O CTPOEHUM BEUIECTB U apyroe. B
COJIEp’KaHUU IperMeTa Ul KJIacCOB XMMHUKO-OMOJIOIMUYECKOro Mmpoduis OOJbIIMiA
yAENbHBIN BeCc OyJeT UMETh OpraHuyeckas XuMus. B 3Tom ciyuyae nmpenocraBisieTcs
BO3MOXKHOCTH 17151 Oosiee 00CTOSITENIbHOTO PAaCCMOTPEHHUSI XUMUYECKOW OpraHu3aliu
KJIETKH KaK OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOU BXOJSAT, K MPUMEPY, TaKHe
CTPYKTYPHbIE KOMITIOHEHTBI, KaK JUMHUAbI, OEJIKH, YIJI€BObl, HYKIEMHOBBIE KUCIOThI
n apyrue. [Ipy 3TOM 3HAHUS O COCTaBE M CBOWCTBAX MPEICTABUTENICM OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIyXaT OCHOBOM MJII M3YYEHHUS CYLIHOCTH
npoieccoB (pOTOCUHTE3A, AbIXaHUS, TUIIEBAPECHHUS.

B mane ¢QopmupoBaHHMS ~OCHOB Hay4dHOIO MHPOBO33PEHHUS, OCBOCHMS
OOIIEHAayYHbIX METOAOB MO3HAHUS M ONBITA MPAKTUYECKOrO MPUMEHEHHUs HAyYHBIX
3HAHUW HW3Yy4YEHHE TMpeaMeTa «XUMHS» Ha YIIIyOJIEHHOM YpOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBSI3SIX C YYEeOHBIMU MpEAMETaMH, BXOJAUIMMH B COCTaB

MMpEAMCETHBIX obacTen ((ECTCCTBCHHOHayLIHBIe MpeaAMCTED, «MaremaTtuka u
13



uHpopMaTuka» 1 «PyCcCKHil A3bIK U TUTEPATYPAY.

[Tpu n3yuennn yueOHOro npeamera « XUMus» Ha yriiyOJIEHHOM YPOBHE TakxKe, Kak
Ha YpPOBHE OCHOBHOI'O M CpelIHero oOmero obOpasoBaHus (Ha 0a30BOM YpOBHE),
3aaueil TIEPBOCTETICHHOW 3HAYMMOCTH SBJISIETCS (OPMHPOBAHHE OCHOB HAyKHU
XUMHUHU KaKk 00JIACTH COBPEMEHHOTO E€CTECTBO3HAHMUS, MPAKTHUECKOU NEeATeIbHOCTH
YeJIoBeKa M OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJIbTYphl. Pelienue »Toii 3aiauu Ha
yIIyOJEHHOM YPOBHE M3Y4YEHUS IPEIMETa MPEANnoiaraeT peaju3alyio TaKuX HemeH,
KaK:

(opMHpOBaHKE NPEICTABICHUN:

0 MaTepUaIbHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTSAX W IMO3HABAEMOCTU SIBJICHUU
MPUPOJIBI, O MECTE XMMHUH B CUCTEME ECTECTBEHHBIX HAyK M €€ BEAYIEeW poJid B
00€ecreyeHnn YCTOMYMBOTO pa3BUTUS YEJIOBEYECTBA: B PEIICHUH MpoOJIemM
HKOJIOTUYECKOM, IHEPIreTUYECKOMN 1 MUILEBON 0€30MaCHOCTH, B PA3BUTUU METUIIMHBI,
CO3/JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HMCTOYHUKOB DJHEPrUM, B OOECIECUECHUU
pPalMOHAIBHOTO MPUPOAOIOIL30BaHusA, B GOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH
KYJbTYphI YEJIOBEKA, a TAK)KE AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJIE;

OCBOCHHME CHCTEMBI 3HAHHM, JIEKAUIMX B OCHOBE XMMHUYECKOM COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (YyHIAMEHTAIbHBIX TOHSATUN, 3aKOHOB H
TEOpUN XUMHH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHHUM BEIIECTBA HAa Pa3HBIX
YPOBHSX  —  aTOMHOM,  HOHHO-MOJIEKYJISIPHOM,  HaIMOJEKYJISPHOM, O
TEPMOJIMHAMHYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX
peakiuii, 0 XMMHUYECKOM paBHOBECHUM, PACTBOpax M JUCIEPCHBIX CHCTEMax, 00
oOIIUX HAYYHBIX IPUHIIMIIAX XUMUYECKOTO TIPOU3BOJICTBA;

dopmupoBaHrue y OOydYalOMIMXCSd OCO3HAHHOIO IMOHUMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMUYECKUX 3HAHUU IS OOBSCHEHHS KIIOYEBBIX MJEH W mpoOiem
COBPEMEHHOM XUMUH, I OOBSICHEHHS W TMPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX

€CTEeCTBEHHO-HAYUYHYIO MPUPOAY; TPAaMOTHOTO peIICHUs] MPOOJIeM, CBSI3aHHBIX C
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XUMHEW, NPOTHOZUPOBAHMUSA, AHAINW3Aa W OLECHKH C TMO3UIUH DKOJOTMYECKOU
0€30MacHOCTH MOCJIEICTBUI OBITOBON U MPOU3BOACTBEHHOM ACSITEILHOCTH YEIOBEKa,
CBSI3aHHOM C XUMHYECKMM IIPOM3BOACTBOM, HCIIOJIb30BAHUEM U IepepabOTKON
BEILECTB;

yriiyOJIeHHe MpeNCTaBICHUM O HayYHBIX METOAAaX MO3HaHMs, HEOOXOIUMBIX IUIs
OpUOOpETEHUs] YMEHUM OpUEHTUPOBAaTbCS B MHUPE BELIECTB U  OOBSICHEHMS
XUMHYECKUX SIBJEHUN, UMEIOIIMX MECTO B IMPUPOJE, B MPAKTUYECKON AEATEIBHOCTU

151 HOBCGI[HGBHOI\/’I KHN3HHU.

HEJIN U 3AJJAYU YYEBHOI'O ITPEJIMETA «XUMMWUSA»

B mpaktuke npenomaBaHusi XUMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsI TaK U HAa YPOBHE CPEAHEro OO0IIero oOpa3oBaHHUs, MPHU OIpPEaesICHUN
COAEPKATEIIBHON XapaKTEPUCTUKH LEJIEW W3y4YeHUs IMPEIMETa HaIpaBICHUEM
MEePBOCTENIEHHOM 3HAYUMOCTH TPAJAUIMOHHO TpHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMUYECKON HAayKH Kak OOJAaCTH COBPEMEHHOI'O E€CTECTBO3HAHMUSI, MPaKTUYECKOU
JNEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJAUYECKOW TOYKM 3PEHHS TAaKOW IOAXOJ K OIPEICIICHUIO LEJIE H3Yy4YEHHUs
MpEIMETA SBJISICTCS BIIOJHE ONMPABJAHHBIM.

['maBHBIMM UENAMU H3y4YECHUA NOpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO
oO1ero oopazoBanusi Ha 0a30BOM YPOBHE SIBIISFOTCSI:

dbopMUpOBAaHHE  CHUCTEMBl  XHMHUYECKHX  3HAHUH  Kak BaKHEHIICH
COCTAaBJISIFOIIEN E€CTECTBEHHO-HAYYHOM KApTHUHBI MHUpPa, B OCHOBE KOTOPOHM JIeKaT
KJIFOUEBbIC MOHATHA, DyHIaMEHTaIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE SI3bIKA
HayKd, YCBOGHHE U  TOHMUMAHHUE  CYIIHOCTH  JIOCTYIHBIX  000O0IIEeHUN
MHPOBO33PEHYECKOTO XapaKTepPa, O3HAKOMJIEHHE C MCTOPUEW UX pa3BUTUA U
CTAHOBJICHHS;

dbopMupOBaHUE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHMUS

BEILIECTB M XMMHUYECKUX DPEaKUui, HEOOXOIUMBIX JJii MPUOOPETEHUS YMEHHI
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OpUEHTHUPOBATLCS B MHUPE BEIIECTB U XUMHUYECKUX SIBIICHUH, UMEIOIIUX MECTO B
IIPUPOJIE, B PAKTUYECKON U ITOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUN U CIOCOOOB ACSITENBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM H
OOBSCHEHHEM XUMHUYECKOTO 3KCIEpPUMEHTa, COOJIOJICHUEM MpaBuil 0OE€30MacHOro
oOpallleHHUsI C BEIIECTBAMM.

CopneprkarenbHasi XapaKTepUCTUKA LeJIed M 3ajJad u3ydyeHus MpeaMera B
IporpaMme Mo XMMHH YTOYHEHAa U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU
IPUOPUTETAMHU B CUCTEME CpeaHero oo1ero oopazoBanusi. CerogHs B MpenojaBaHuu
XUMHU B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTEHHUE MPAKTHUECKOH KOMIIOHEHTE
coaepkaHusi  OOydeHHWs, OpPHUEHTHUPOBAHHOW Ha  MOATOTOBKY  BBIMYCKHHKA
OIOIIe00pa30BaTEIbHON OpraHu3aluy, BIAJCIONIEr0 HE Ha0OpOM 3HAHMMA, a
(YHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AMM U YMEHHUSIMH aKTUBHOTO
MOJly4YeHUs] 3HAHUW W TPUMEHEHUS UX B pEaTbHOW IKHU3HU IS PEIICHUS
NpaKTUUECKUX 3a7ad. B 3Tol CBA3M mNpu U3y4YEeHHH npeaMera «XHUMUS»
JOMUHUPYIOIEE 3HaUCHHUE TPUOOPETAIOT TaKUE LIETU U 3a/1a4H, KaK:

amanranusi o0y4Jaroumxcs K yCIOBHSAM TWHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
¢dbopMupoBaHue UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, rOTOBOH K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY THPUHATHIO TPaMOTHBIX
pelIeHui B KOHKPETHBIX >KM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMU U HUX
PUMEHEHUEM;

dbopmMupoBaHnre |y  OOy4arOUmIMXCs  KIIOUEBBIX  HABBHIKOB  (KITFOYEBBIX
KOMIIETCHIIN), WMEIONINX YHHUBEpCAaTbHOE 3HAUeHWE JJIi pa3jNuHBIX BHJOB
NESTEIBPHOCTU: PEIIeHUs MpoOJieM, MOWCKa, aHaiu3a W 00pabOTKM HMHQOpMAIIUH,
HEOOXOUMBIX JIJISl IPUOOPETEHHsI OMBITA ACSITEIbHOCTH, KOTOpas 3aHUMAET BaKHOE
MECTO B TIO3HAHMM XHMMHH, a TaKXKe JUJIsI OLEHKM C MO3UIUI DKOJIOrHYeCcKOn
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMUYECKHX MPOIIECCOB HA OPTaHU3M

YeJIOBEKA U IIPUPOTHYIO Cpeay;
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pPa3BUTHEC TIO3HABATCIBHBIX HHTEPECOB, HMHTEIUICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEN O00ydaroluXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh HOBBIC
3HAHUS 110 XMMHH B COOTBETCTBHM C JKM3HCHHBIMHU IOTPEOHOCTSMH, HCIIOIH30BATh
COBpPEMCHHBIC HMH(OpPMAIMOHHBIC TEXHOJOTHH JUIS TOWCKAa M aHalu3a Y4eOHOW M
HAYYHO-TTONY/IAPHON HH(POPMAIH XUMHUIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHHE U PA3BUTHE Y O0YYAIONIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIIJICHUS, HAOII0AaTCIBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBhIE OCOOCHHO
HEOOXOJTUMBI, B YAaCTHOCTH, IPH IUTAHHPOBAHMH M TPOBCJACHUH XHMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTaHWE y  oOydarommxcss yOexAEHHOCTM B  T'yMaHHCTHYECKOU
HAIPABJICHHOCTH XHMHH, ©€ BaXHOHW pOJIM B PEIICHUU TJI00aJIbHBIX MPoOJIeM
paIMoOHaIBHOTO MPUPOIOIIOIB30BAHMS, TIOMOJIHEHUSI SHEPreTHYECKHX PECypCOB U
COXPAaHEHHUS IPHUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOJUMOCTH OCpPEkKHOTO
OTHOIIICHUS K TMPHUPOJEC H CBOEMY 3JI0POBBIO, a TakKe IPHOOPETCHHS OITbITa
WCITOJIB30BAaHUsS IIOJYYCHHBIX 3HAHUH IS NPUHATHS TPAMOTHBIX PCIICHUH B
CUTYAIUAX, CBI3aHHBIX ¢ XUMHUCCKUMU SBJICHUSIMHU.

Ipu uzyuenuu yuebrnoco npeomema «Xumusay Ha yeayoiéHHOM YPoOHe mMakice,
KaK Ha YPOBHE OCHOBHO20 U CpeOHe20 00we20 00pazosanus (Ha 6a3080m yposHe),
3a0auell NepeoCMeneHHoU 3HAYUMOCIU SGIAeMCs GOPMUPOBAHUE OCHO8 HAYKU
XUMUU KaK 001aCmu COBPEMEHHO20 eCeCcmBO3HAHUS, NPAKMUYECKOU 0esimelbHOCU
yeno8eKa U 0OHO20 U3 KOMNOHEHMO8 MUPOBOLL KYIbMYpbl.

Pewenue smou 3a0auu Ha yenyonénnom ypoeue usyuenus npeomema
npeonoazaem peanu3ayuio maxKux yenetl, Kax:

dopmuposarue npedcmasnienuii:

0 MamepuaibHOM eOUHCmBEe MUpd, 3aKOHOMEPHOCMAX U NO3HABAEMOCMU
ABNEHUL NPUPOObL, O Mecme XUMUU 8 CUCmeMe eCMEeCMBeHHbIX HAYK U e€ sedyuyell
ponu 8 obecnedwenuu yCmouduso2o pazeumusi 4eioseuecmed.; 8 peuieHuu npooem

3K0]Z02u'{€CKOZZ, anepeemuqecmd u numeeoﬁ 6€3OI’ICZCHOCmu, 6 pazeumuu ]l/le()ul/{qul,
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CO30aHUU HOBIX MAMEPUALO8, HOBLIX UCMOYHUKOE JHEpeuu, 6 obecneyeHuu
PAYUOHATIbHO20 NPUPOOONOIb308AHUSA, 8 (HOPMUPOBAHUU MUPOBO33PEHUs U 00WUell
KVIbMypol Yeno8eKd, a makxaice IKOJI02ULECKU 000CHOBAHHO20 OMHOULEHUSL K CBOEeMY
300p08bI0 U NPUPOOHOU cpede;

0cBoeHUe cucmemvbl 3HAHUL, AeHCAWUX 8 OCHOBE XUMUUECKOU COCMAssaouell
eCMmeCcmeeHHO-HAYYHOU KapmuHbl MUupa:. YHOAMEHMANbHbIX NOHAMUL, 3AKOHO8 U
meoputl Xumuu, COBPEMEHHbIX NPeOCMABIeHUll 0 CMPOCHUU Beuecmed HA PA3HbIX
VPOBHAX ~ —  AMOMHOM, UOHHO-MOJIEK)ISIPHOM, HAOMOJIEKYIAPHOM, 0
MePMOOUHAMUHECKUX U KUHEMUUEeCKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peakyuil, 0 XUMUYECKOM PABHOBECUlU, PACMEOpax U OUCNEPCHbIX cucmemax, 00O
0OWUX HAYYHBIX NPUHYUNAX XUMUYLECKO20 NPOU3BOOCMBA,

Gdopmuposanue y 00y4AOWUXCA OCO3ZHAHHO20 NOHUMAHUSL 80CMPEOOBAHHOCIU
CUCMEMHbIX XUMUYECKUX 3HAHUU O OOBACHEHUs KIIYesblX uoei U npooiem
COBDEMEHHOU Xumuu, Ol OOBACHEHUS U NPOSHOUPOBAHUS SGNeHUU, UMEIOUUX
eCMeCcmeeHHO-HAYYHYIO NPUPOOy;, ZPaAMOMHO20 peuleHUuss NpooOiem, CEA3AHHbIX C
Xumuetl, NPOSHO3UPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOA02UYECKOl
bezonacHocmu  nocieocmeuil.  Oblmosol U  NPOU3BOOCMBEHHOU  OesMelbHOCU
YenoBeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkoll ewecms;

yenybneHue npedcmasieHuil 0 Hay4HvIX Memooax NO3HAHUS, HEOOXO0OUMBIX Ois
npuoopemenuss yMeHUll OPUEHMUPOBAMbCS 6 Mupe Gewecms U O00bSACHeHUs
XUMUHECKUX S6TIeHUL, UMEIOWUX MeCmo 6 npupooe, 8 NPAKmuueckol 0esmeibHOCmu
U NOBCEOHEBHOLL HCU3HU.

B naane peanusayuu nepsoouepeoHviX GOCNUMAMENbHLIX U PA36UBAIOUWUX
@YHKYULL YeNloCmHOoU cucmemvl CpeodHe2o o00ueco 00pazoearus npu U3yuyeHuu
npeomema «Xumusi» Ha yeayONEHHOM YPOsHe 0COOYI0 aKmyaibHOCHb NPUOOpemarom

maxKkue yeiau u 3(1061'{% Kak.
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socnumanue YOedcOEHHOCMU 8 NO3HABAEMOCMU ABIEHUL NPUPOODL, YBANCEHUS
K npoyeccy meopuecmea 8 001acmu meopemudeckux u NPUKIAOHbIX UCCIe008aHULL 8
Xumuu, Gopmuposarue MUpoBO33PEHUS, COOMBEMCMBYIOUE20  COBPEMEHHOMY
VPOBHIO paA36UMUsL HAYKU,

pazeumue Momusayuu K 00yueHuro U NO3HAHUIO, CNOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHO8E YCBOEHUS 00Wedelo8eyecKux
yeHHocmell,

pazeumue NO3HABAMENbHbIX UHMEPECO8, UHMENNeKNYAIbHbIX U MBOPUECKUX
cnocobrnocmeti 00y4arOWUXCs, Gopmuposanue y HUX CO3HAMENbHO20 OMHOULEHUS K
CamMooOpa308aHUI0 U  HENPepulBHOM)Y 00pA308aHUI0 KAK  YCI0BUIO  YCHEeUHOU
npogheccuoHanbHo U 00UeCcmeeHHOl oessmenbHoCmiu, OMEEemMCcmeeHH020
OMHOWEHUST K CBOEMY 300P0BbI0 U NOMPEOHOCHU 8 300P0BOM 00pA3e HCU3HIUL,

Gopmuposanue ymeHUull U HABLIKOE PA3YMHO20 NPUPOOONOIb308AHUS, PA3GUMUE
9KOJI02UYECKOU — KYIbmypbvl,  NpuobpemeHue  onvlma  0OWecmeeHHO-nOae3HOl
DKONI02UYECKOU 0esimelbHOCU.

Hemn w 3agaum  u3ydeHHs TmpeaMera «XUMHUS» TOJYYHUIH  TOIPOOHYIO
METOJMYECKYI0 UHTEPIPETAIMIO B pasjeiie mporpaMmbl «lmaHupyembie pe3yabTaThl
OCBOCHUS TpeaMeTay, Oarogaps yemy oOecredeHO 4éTKOe MPECTABICHUE O TOM,
KaKhe 3HaHWUS W YMEHHUS WMEIOT MPsIMOE OTHOUIEHHWE K peaau3allid KOHKPETHOMU

LIEJIH.

MECTO YYEBHOI'O IPEJIMETA «XUMHS» B YHEBHOM IIVIAHE

B cucreme cpennero oOmiero obpaszoBaHus «XUMHUS», H3ydaemas Ha 0a30BOM
YpOBHE, TpU3HAHA O0O0s3aTEeIbHBIM YYE€OHBIM MPEAMETOM, BXOSIIMM B COCTaB
npeaMeTHon — obmactu  «EctectBeHHble  Haykm». OOmiee  YMCIO  4acos,
peKOMEHI0BaHHbIX Jijis u3yueHus xumuu — 70 gacos: B 10 kimacce — 35 gacos (1 gac
B Henenmo), B 11 kimacce — 35 yacos (1 yac B HEEIIO).

VYyeOublii ipenMeT «XUMUs» YIIIyOJIEHHOTO YPOBHSI M3y4Y€HHUS BXOJMUT B COCTaB
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npeaMetHor obnactu «EctectBeHHble Hayku». Ero wusyueHue mnpemnycMOTPEHO
B KJacCcaX €CTECTBEHHOHAYYHOTO MPOQWIL, HAOPUMEP XUMUYECKUX, XHUMHKO-
OMOJIOTUYECKUX M MEAUIMHCKUX. B 3THX Kilaccax H3y4yeHUE JIaHHOTO MpeaMera
MPeIyCMOTPEHO B 00bEME yueOHOM Harpy3Kku He MeHee 3 4 B Hezaemto. Ob1iee yuciio
4acoB, PEKOMEHJOBAHHBIX ISl U3y4YEHUsS XUMHHM Ha yriiyonéHHoM ypoBHe, — 210
gacoB: B 10 kiacce — 105 yaca (3 gaca B Henento), B 11 kimacce — 105 ygaca (3 gaca B
HEJIEITIO).

[Tpu ¢dopmupoBannu 00pa30BaTENbHON OpraHU3alUel MYyJIbTUIIPOQPHUIEHOTO
yuebnoro uiana s 10 u 11 kimaccoB ycTaHaBnuBaeTcs yueOHasi Harpyska o npeiMeTy
«Xumust» s 6a30Boro ypoBHS B obbeme 1 wac B Hemento (35 4 B rom), a s
yIIIyOJIEHHOTO YPOBHSI CIEAYIOIUM 00pa3oM: 1 yac B HeAENIo 3a cueT o0s13aTesIbHON
gactu OOII COO u 2 gaca 3a cuet yactu OOIl COO Ha nonosHUTEIbHBIE yUeOHbIC
npeaMeTsl. Takum o0pa3om, JJid 00y4aroluXcsl, BHIOPABIINX yIayOJEHHOE N3yUECHHE
XUMUH, yuyeOHasi Harpy3ka ycTaHaBlIMBaeTcs Takxke 3 yaca B Henento (105 4 B ron),
3TO MPAaBOMEPHO, €CIM MaKCUMallbHas YydyeOHas Harpy3ka HE IpEBbIILACT
MaKCUMaJIbHO JOIYCTUMYIO YU€OHYIO HAarpy3Ky B HEJIEIIIO.

B TemartnyeckoMm IUIaHUPOBAHMHU YKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
pPEKOMEHJyeTCsl i1 peaju3aldd aBTOPCKUX IMOAXOAOB MO HCIOJIb30BaHUIO

pa3zHooOpa3HbIX (hOpM OpraHu3aluK Y4eOHOTO Mpolecca.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUMSA YYEBHOI'O ITPEJIMETA
«XNMMUSA»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS O0YyUYarOIIUMUCS
porpaMMm cpeaHero o06miero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMmeTHbiM). [lomyuenne xumMuyeckoro oOpa3zoBaHus Oa3upyercs Ha OCHOBHBIX
TUAAKTHYCCKUX PUHIMIAX 00y4YeHus (HaydHOCTH, CAICTEMHOCTH, CHCTEMAaTHYHOCTH,
JOCTYITHOCTH, CBSI3M TEOPUHM C TPAKTUKOW, HATJIIIHOCTH W JIp.), HA TPUMCHCHHUH

COBPCMCHHBIX 06pa3OBaTeJ'II)HLIX TEXHOJIOTHUH C YUYCTOM MCXAHH3MOB JOCTHIKCHUA
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BCEX IUJIAHUPYEMBIX pE3yJbTaTOB OCBOEHUS  OCHOBHOW  00Opa3oBaTesIbHOM
nporpammel. HayyHo-mMeToauueckoil OCHOBOM Juisi pa3pabOTKH IUIAHUPYEMBIX
pe3yJabTaTOB OCBOCHMSI IPOTpPaMM CpPEJHEro OOLIero oO0pa3oBaHUs —SBISIETCS

CHCTCMHO-HGHTCHLHOCTHBIfI IIoaxon.

JIMYHOCTHBIE PE3YJIBTATBI

B cootBercTBUM € CHUCTEMHO-ACSTENPHOCTHBIM TIOJXOJIOM B  CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOGHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHEro
o0111ero o6pa3oBaHus BbIAEICHBI CIEAYIOIINE COCTABIISAIONIHUE:

OCO3HaHUWE OOYYAIOIIMMUCA POCCUMCKOW TIpaKJaHCKOM  MJIEHTUYHOCTH —

TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYMe MOTUBALIUU K O0yUYEHHUIO;
LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH HA OCHOBE

KJIIOYEBBIX [IEHHOCTEH U HCTOPUUECKUX TPpaauLuii 0a30BOI HAYKU XUMUU;
TOTOBHOCTh U  CIIOCOOHOCTh  OOYy4aroUIMXcs PYKOBOJCTBOBaTbCS B  CBOEH

JESITENIbBHOCTH IIEHHOCTHO-CMBICIIOBBIMH yCTaHOBKAMHU, MPUCYIIUMHU LIETOCTHOM

CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIMYue MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl M CIIOCOOHOCTU CTAaBUTH IIENIU U

CTPOUTD KU3HEHHBIE IJIaHBbI.

JIMuHOCTHBIE PE3yabTaThl OCBOCHHS MPEAMETa « XUMHUSD» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCIUTATENBbHOM JesTeNbHOCTH OpraHu3alud B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU U
ujeanaMu POCCUICKOro TpakJJaHCKOTO OOIIecTBa, MPUHATHIMU B O0IIIECTBE HOPMaMHU
U TpaBWIaMHU TOBEJAEHUS, CHOCOOCTBYIOUIMMHM IIpOLEcCaM  CaMOIIO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHSI TUYHOCTH O0YJArOIINXCSI.

JIMUHOCTHBIE ~ pe3yNbTaThl  OCBOCHHUS  HpeaMeTa  «XUMHS»  OTPaXKaroT
c(OPMHUPOBAHHOCTh OMbITa TO3HABATEILHOW M TMPAKTUYECKOW JEATEIHHOCTH

0o0y4JaroImuxcsl MO peaau3aluy MPUHATHIX B OOIIECTBE LIEHHOCTEHW, B TOM YKCJIEC B
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qacTHu.

1. I'paxxnaHCcKOro BOCIIUTAHMS:

OCO3HAHUS OOYYAIONIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH,
YBa)XKCHUS K 3aKOHY W IIPABOTIOPSIKY;

MIPEICTABJICHHS O COIMAIBHBIX HOPMAaxX W IMpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHWHA B
KOJIIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATCILHOCTH IIPH CO3JaHUU YYCOHBIX
MPOCKTOB, PEMICHWH YYEOHBIX W TI03HABATENBHBIX 3a7a4, BBITOJHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMAaTh M MPHUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apTyMEHTHI

JIpYTUX MPU aHAINU3€E PAa3IMYHbIX BUIOB YUEOHOH AESITENbHOCTH;

2. [TaTpuoTHY€CKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHSI K UCTOPUYECKOMY U HAyYHOMY HACIIEIUIO0 OTEYECTBEHHOU
XUMUH;

YBaXXEHUS K MPOILECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMWH, OCO3HAHUSA TOrO, YTO IOCTHIKCHUS HAyKU €CTh pe3yJIbTaT IJIUTEJIbHBIX
HaOIOACHUI, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX MOMCKOB, NOCTOSHHOIO Tpya
YYEHBIX U IIPAKTUKOB;

MHTEpECa U II03HABATEJIBHBIX MOTHUBOB B IIOJYYCHUM U IIOCIEAYIOIIEM aHaIU3€

MH(}OpMaIUKU 0 IEPEIOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3. IlyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHMS:

HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHUBAaTh CHUTYallMU, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSMHU, U
[IPUHAMATh OCO3HAHHBIE PEILICHUsS, OPUEHTUPYICh HAa MOPaAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLIEHMBATh CBOE MOBEAECHHUE U IMOCTYNKU CBOMX TOBAPHILEH C MO3ULUN

HPAaBCTBCHHLIX U IIPABOBLIX HOPM H OCO-3HAHHUC HOCJ'ICI[CTBI/Iﬁ 9THUX ITOCTYIIKOB,
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4. ®opMHUPOBAHMA KYJIbTYPbI 310POBbSI:

NOHMMaHUsl LEHHOCTEN 340pOBOro M Oe3omacHoOro o0Opasza KHU3HM; HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOLIEHHS] K COOCTBEHHOMY (U3NYECKOMY M ICUXHUYECKOMY
310POBBIO;

co0IIroieHNs ITpaBuIl 0€30I1aCHOI0 00pallleHUs ¢ BEUIECTBAMU B OBITY, IOBCEIHEBHOI
KU3HU U B TPYJIOBOU IEATEIBHOCTH;

MMOHUMaHUsl LIEHHOCTU MPAaBWJ HWHIMBHIYAJIbHOTO M KOJUIEKTUBHOI'O O€30MaCHOI0
NOBEACHUS B CUTYyalUsAX, YTPOKAIOIIMX 3J0POBBI0 M JKU3HU JIOAECH; OCO3HAHUSA
MOCJEICTBUM W HENpUSTHS BPEIHBIX NPHUBBIUEK (YyNOTPEOJICHHUSI aJKOroJs,

HapKOTUKOB, KYpEeHHUS]);

5. TpynoBoro BocnuTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HUCCIEIO0BATEIIbCKOW JESITEIbHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJAX ACATEILHOCTH;

YCTAHOBKM Ha AKTUBHOE Y4YaCTHE B PEIICHUHU MPAKTUYECKUX 33724 COLMAIBHOM
HaIpPaBJICHHOCTHU (B paMKax CBOETo KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YyUYEHUIO MPOQECCUil pa3auvyHOro poja, B TOM YHUCIE
Ha OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHHUI 10 XUMUH;

YBaXKEHUS K TPYAY, JIOJAM TPpyAa U pe3yJibTaTaM TPYJI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIIYAIBHOW TPACKTOPHH OOpa3oBaHUS,
Oynyiiel npodeccuy U peaanu3aiud COOCTBEHHBIX KM3HEHHBIX IJIAHOB C y4ETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUHU, MUHTEPECOB U MOTpPEOHOCTEH

00IIIeCTBA;

6. IK0JI0rHYeCcKOro BOCIIUTAHUS:

OKOJIOTUYECKH  IIeJIeCO00pa3HOr0 OTHOIIEGHHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU HAa 3€MIIE;

MOHMMAaHUSl  TJI00AILHOTO  XapakTepa  HAKOJOTMYECKHX  MpoOsieM,  BIMSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE PUPOTHON U COIL[MATBHOM CPEbL;
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OCO3HaHMSI HEOOXOJUMOCTH HCMOJb30BAHUS JOCTIKCHUN XUMHUU [JIs pElIeHUs
BOITPOCOB PAIIMOHAIIBHOTO MTPUPOOTIOIb30BaHNUS;

AKTUBHOTO HEMPUATUS ACHCTBUM, MNPUHOCSAIIMX BpEJ OKpYyKarouehd MNpUupogIHON
cpene, YMEHHSI IPOTHO3UPOBATh HEOJIArONPUSATHBIE YKOJOTHUUYECKUE MOCIEACTBUS
IpeanpuHUMAaeMbIX IEUCTBUI U MPEJOTBPAIATH UX;

HAJIMYUS Pa3BUTOTO DKOJIOTHYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYpPhl, OMbITA
JEATEeIbHOCTH YKOJIOTUUECKON HAMpPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI MU
B MO3HABaTEIbHOU, KOMMYHUKATUBHOM M COLIMAIIBHOM NMPAKTHKE, CIIOCOOHOCTU U

YMCHHA aKTUBHO ITPOTUBOCTOATH HACOJIOTUH XCMO(l)O6I/II/I;

7. lleHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAaKTUKU;

MOHMMAaHUS CeU(UKA XUMHHM KaK HAyKH, OCO3HaHHS €€ poiu B (OpMUPOBAHUU
PaAIMOHAIIBHOTO HAYYHOTO MBIIUJICHUS, CO3/JaHUU IIEJIOCTHOTO TMPEACTABICHUS 00
OKpYXKalIIeM MHUPE KaK O €IWHCTBE IPUPOJABI M YEJIOBEKa, B IIO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuHd MpoOJieM COXpaHEHUs MPUPOIHOTO
paBHOBECHS,

yOEXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOM IUBWIIM3AIUU: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH M BaXXHOW pOJIM B CO3JJaHUM HOBOW Oa3bl
MaTepUaAIbHOM KYJIbTYPhI, PEIICHUU TT00AbHBIX MPOOJIEM YCTOMUYUBOTO PA3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPreTUYECKOM, IMIIEBOM W SKOJOTHYECKOU
0€30IacCHOCTH, B PA3BUTUU MEIAUIIMHBI, 00CCIIEYEHNN YCIOBUM YCHEITHOTO TpyAa
Y DKOJIOTHYECKU KOM(MOPTHON HKU3HM KAKIOTO YWiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTU: IMOHUMAHMSI CYIIHOCTA METOJIOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIh30BaTh MOJTy4aeMble
3HAHWS JUJIl aHaimM3a U OOBACHEHWS SBJICHUA OKPYXKAIOIMIETO MHpa W

IMPOUCXOAAIINUX B HEM I/I3M€HCHI/II\/’I; YMCHHA ACJIAaTh 000CHOBaHHBIE 3aKJIIOUYCHHS Ha
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OCHOBE HAy4YHBIX (AKTOB M MMEIOIMUXCSA JAaHHBIX C TEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO WCIIOJIB30BaTh XUMHUYECKHE 3HAHUS IS PCIICHHUS
po0JIeM B peaTbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOM IEATEIHPHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HETIPEPhIBHOMY 0Opa30BaHUIO U caMOOOPa30BaHMIO, K
AKTUBHOMY ITOJTYYEHHUIO HOBBIX 3HAHUH MO XMMHUHU B COOTBETCTBHH C KU3HCHHBIMU
MOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pa3nuyHbIX cdepax MpodeccrnoHanbHOMI

ACATCIBbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe pPe3yIbTaThl OCBOCHHUS Yy4eOHOTro IpeaMera «XuMus» Ha
YpOBHE CPEIHETO 00IIero 0O0pa3oBaHUs BKJIIOYAIOT: 3HAYUMBIE NI (POPMHUPOBAHUS
MUPOBO33PEHUS oOydJaromuxcs MEXTUCIIUTUIMHAPHBIC (MeXTIpeIMEeTHBIE)
oOIlieHayYHbIE TIOHATHS, OTPAXKAIOMIHWE IIEJOCTHOCTh HAyYHOW KapTHHBI MHpa M
cnie-IupUKy METOAO0B IMO3HAHMS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepws,
BEIIIECTBO, JHEPTHs, SBJICHHE, TPOIECC, CHUCTEMa, HaydHbId (akT, MPUHIHNII,
TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpWs, HCCJICIOBaHWE, HaOII0ICHUE,
U3MEpeHre, OKCICPUMEHT W JIp.); yHUBEpPCAIbHBbIE  y4eOHBIC  JICHCTBUS
(mo3HaBaTenbHBIC,  KOMMYHUKATHBHBIC,  PETYJIATHBHBIC),  OOCCIICUMBAIONINE
dbopmupoBaHne (PYHKIIMOHATHHOW TPAMOTHOCTH W COIMAIBHOM KOMIIETEHITUU
oOyJarommuxcsl;  CIOCOOHOCTh  OOYYaloOIIMXCS ~ KCIOJIb30BaTh  OCBOCHHBIC
MEXIUCITUTUITMHAPHBIE, MHPOBO33PCHUCCKHE 3HAHWUS W YHHUBEPCAIbHBIE Y4YeOHBIC
JIEVUCTBUS B TIO3HABATEIILHOM U COIIMAIIBHOM MPaKTHUKE.

MeranpeaMeTHbIe  PE3yNbTaThl  OTPAXAIOT  OBJAJCHUE  YHUBEPCATHHBIMU
y4eOHBIMU TI03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMH.

Osnaoenue YHUBEPCAIbHBIMU yueﬁnbmu NO3HABAM EJIbHLIMU OCUCM BUAMU:
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1. Ba30BBIMM JOTHYECKUMH AeHCTBUAMU:

CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aKTyalM3UPOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LEIH JAEATEIbHOCTH, 3a/1aBasl MAPAMETPBl U KPUTEPUU UX JTOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI ICITEIbHOCTH C TOCTABICHHBIMHU LIESIMU;

MCII0JIb30BaTh MPU OCBOCHUU 3HAHUUN MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIISTh
XapakTepHblE TPU3HAKKA TOHATUA U  yCTAaHABIMBaTh WX  B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINUE MMOHITHS JJISI OOBSICHEHHS OTIEIbHBIX (PaKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHUSI U KPUTEPUU MJI KIACCU(PUKAIMU BEIIECTB U XUMHUYECKHUX
peaKuii;

yCTaHaBJIMBATh MPUUYUHHO-CJICJICTBEHHBIC CBA3M MEXY N3y4aeMbIMU SIBIICHUSMU;

CTPOHTH JIOTMUECKHE PpacCyKIeHUs (MHIYKTUBHBIC, NEAYKTUBHBIC, IO AHAJIOTHH),
BBISIBJISAITH 3aKOHOMEPHOCTHM W TIPOTUBOPEUMS B PaCCMATPUBAEMbIX SIBJICHUSIX,
(GbopMyIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHAThL B TMPOLIECCE IMO3HAHMUS HCIOJIb3yEMbIE B XUMHH CHMBOJIHMYECKHUE
(3HaKOBBIE) MOJEIH, MPeoOpa30oBbIBATHL MOJEIbHBIE  MPEJACTABJICHUS —
XUMUYECKUN 3HaK (CHMMBOJ) »DJIEeMEHTa, XuMmudeckas (QopMmyna, ypaBHEHUE
XUMHUYECKOM peakmuu — TIpH pEeHICHWH Y4eOHBIX IIO3HABaTEIbHBIX U
MPAKTUYECKUX 3aJ]a4, MPUMEHSITh HA3BAaHHBIC MOJEJIbHBIC TMPEACTABICHUS I
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3Yy4a€MbIX BEIIECTB M  XHUMHYECKHX

peaKkuuit;

2. Ba3oBeIMH HcCI€10BATEILCKHUMH AeHiCTBUSIMHU:

BJIAJIETh OCHOBAaMH METOJI0OB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKLINM;

dbopMyIUpOBaTh eI W 3a/la4yd HMCCIICOBAHUS, HMCIOJIb30BaTh IMOCTABICHHBIC U
CaMOCTOSITENIbHO  C(HOPMYJIMPOBAHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTaA

MO3HAHUSI U OCHOBBI JJisi (DOPMHPOBAHUS THIOTE3bI MO MPOBEPKE MPABMIBHOCTH
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BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMHM CaMOCTOATENIBHOTO IUIAHUPOBAHUS M NPOBEACHUS YYEHUYECKHUX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUsS HaOMI0OJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (hopMyIHpoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIIEIOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O IPOJIeTIaHHON padoTe;

npUOOpETaTh OMBIT YYEHUUYECKOW HCCIEN0BATEIbCKON M MPOEKTHOM N1EeATEIbHOCTH,
IPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB

PECUICHUS ITPAKTUYICCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA,

3. PabGoroii c undopmanueii:

OpUEHTHPOBATHCSI B PA3IUYHBIX HMCTOYHHMKAX HMH(OpManMH (Hay4dHO-NOMYJspHAs
JUTepaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE IOCOOMS, peCypChl
WNurepHeTa), aHanuM3upoBaTh HMHPOPMALMIO pa3IMYHBIX BUIOB H  (opm
IPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HENIPOTUBOPEYUBOCTb;

(opMyIMpOBaTh 3alpOChl U MPUMEHSTH Pa3IMYHbIE METO/bI MPU MOUCKE U OTOOpE
uHboOpMaIK, HEOOXOIUMOM /JIS BBIIOJHEHHUS Y4YEOHBIX 3a/lad OMNpPEeAeTIEHHOTO
THUIIA;

npuodperaTh OITIBIT UCITOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMpATh ONTHUMAaJIbHYIO (OpMy MpeacTaBieHuss WHOOpMaUU
(cxemsl, rpauky, TMarpamMmbl, TaOJIULIbI, PUCYHKH U T. I1.);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAaueCTBE CpEACTBa IpHU pPadOTe C XUMHUYECKOU
uH(popMaIMel: MPUMEHITh MEXIpEAMETHbIE ((PU3NYECKHEe W MaTeMaTHYEeCKUe)
3HAKU U CUMBOJIbI, (POpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPEe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJIATHOCTH.

O(zﬂaOeuueyuueepcaﬂbnbmu KOMMYHUKAMUGHbIMU oelicmeuamu:
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3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEeMbl B XOJE Juajora W/WiH
JUCKYCCUM, BBICKa3bIBaThb  HUJEH, (OPMYJIHpPOBATH CBOM  MPEHJIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUS TTPEJIOKEHHON 3a1a4H;

BBICTYIIaTh C MPE3EHTAlMEel  pe3ylbTaTOB I[I03HABATEJIbHOW  JIEATEIIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIEHO UJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITTOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON padOThl MO HCCISIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaTu3alii YICOHOTO MPOEKTa U (POPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUNA MyTEM COTJIACOBAHMS TMO3UIIUNA B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

Oe¢nadenue yHUGepCAIbHBIMU PECYAAMUBHBIMU OCUCH SUAMU .

CaMOCTOSITeJIbHO  IUIAHUPOBAaTb W OCYIIECTBJIATH  CBOK  I03HABATEILHYIO
NEATENIbHOCTh, Ompenensis €€ eI W 3aJaud, KOHTPOJUPOBaTh U MO MEpe
HEOOXOJIUMOCTH KOPPEKTHUPOBAaTh MpeajaraéMblii ajJropuT™M JSHCTBUN TIpH
BBIIIOJTHEHUHM Y4YE€OHBIX U MCCIEAOBATENIbCKUX 3ajJlad, BBIOUpaTh Haubosee
3¢ (PeKTUBHBIN €rMOCOO MX pElIeHUs C YYETOM IMOIYYEHUsT HOBBIX 3HAHUU O
BEILIECTBAX M XUMHUYCCKHUX PEAKITUSAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEM JIESITEIBHOCTH Ha OCHOBE CaMOaHalIW3a U

CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yabTaThl OCBOSHUS MPOTPAMMBI CPEIHEro 00mero oOpa3oBaHHUs
M0 XMMUU Ha 6A30BOM YPOBHE OPHUEHTUPOBAHBI HA OOECIIEYCHUE MPEUMYIIIECTBEHHO
o011e00pa3oBaTeibHOM W OOMIEKYJIbTYPHOU MOATOTOBKM oOy4datomuxca. OuHu
BKJTFOYAIOT: CHeHUPUICCKUE I YIeOHOro mpeaMera «XWMHsS) HaydHbIE 3HAHUS,
YMEHHUS M CIOCOOBI JEHCTBUN TIO OCBOCHHIO, MHTEPIPETAIMH U MPEe0OpPa30BAHHIO
3HAHWH, BUJBI ACATEIHHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUS W MMPUMEHCHUIO 3HAHUM

B Pa3/IMYHBIX y‘-Ie6HBIX N pCAJIbHBIX JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C XUMMEM.
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B ImporpamMme 1o XuMHUHU IMPCAMCTHBIC PC3YyJIbTATHI IIPCACTABJICHBI II0 TOAaM

U3yUYeHUS KaK Ha 0a30BOM, TaK U HA Y21y 01EéHHOM YPOBHSX (BBIIEICHO KYPCUBOM).

B 10 kJiacce mnpeaMeTHble pe3yJbTaThl OCBOeHUSI Kypca «Opranumyeckas

XHMUSD> OTPAKAIOT:

1) cgopmuposannocms  npeocmasnenuii: 0 ~ XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHON KAPTUHBI MHUpPA, POJM XHMHHM B IIO3HAHUU SIBICHUU
opuposbl, B (OPMHUPOBAHMM MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(YyHKIHMOHAIBHOM TpaMOTHOCTH, HEOOXOJMMOM JUIsl PEHIeHUS MNPAKTUYECKUX
3aJa4 M HKOJIOTUYECKM OOOCHOBAaHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeENE;

2) enaodenue CUCTEMOU XUMUYECKUX 3HaHUU, KOTOpast BKJIFOYAET:
OCHOBOIOJIAralolMe MOHATUS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAas
o0oJI0YKa  aromMa, MOJIEKyJa, BAJIEHTHOCTb,  AJIEKTPOOTPHULATEIHOCTD,
XUMUYECKas CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTast U COKpaIIEHHAs ), MOJIb,
MOJIIpHasi Macca, MOJIIpHBIA OO0BEM, YIJIEpOJHBIA CKeseT, (PyHKUHOHAJIbHAs
IpyIIa, paguKal, HW30MEPHUS, H30MEPBI, TOMOJOTHYECKUU PAL, TOMOJOIH,
YIJIEBOIOPOBI, KUCIOPOA- U a30TCOAEPKAIIUE COCANHEHNS, MOHOMED, IOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMS); TEOPUU M 3aKOHBI
(Teopust cTtpoeHusi oprannyeckux BeniecTB A. M. byTiepoBa, 3akoH coXpaHeHHUs
Macchl ~ BEILIECTB);  3aKOHOMEPHOCTH,  CHMBOJMYECKMH  S3BIK  XUMUHU;
MHPOBO33PEHYECKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHMMAHUS IMPUYUHHOCTU U
CUCTEMHOCTH XHMHUYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEACHMS O CBOMICTBaXx,
cocTaBe, MOJYYeHUH M O€30MaCHOM HCIOJIb30BAaHUN Ba)XKHEUIINX OPraHUYECKUX
BEILECTB B OBITY U MPAKTUUECKOUN E€ATETbHOCTH YEJIOBEKA;

3) copmuposannocmv ymeHull 6biA6IAMbL XapaKTepHbIC INPH3HAKU TOHSTHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCNOIb3068aMb COOTBETCTBYIOIIUE NOHATHS MPU
ONMCAHWU COCTaBa, CTPOEHUS U MPEBPALLIEHUN OPraHNYECKUX COCTUHEHUM;
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4)

5)

6)

7)

8)

chopMUPOBAHHOCMb  YMEHULl UCHONb308aMb XUMUYECKYI0 CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJSIPDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIIEHHOMN)
dbopMyaT OpraHWYECKUX BEIIECTB U YPaBHECHUH XUMHUYECKHX PEaKIIHii;
u320masaueams MOJAEIN MOJIEKYJI OPTaHUYECKHX BEIIECTB ISl WILTIOCTPAIUU UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

chopMUpo8aHHOCMb YMEHUll YCMAaHagIueams TPUHAIJICKHOCTh HN3YYEHHBIX
OpPraHWYECKUX BEHIECTB II0 HMX COCTAaBy M CTPOCHHUIO K OIPEIEIEHHOMY
KJIacCy/TpynIe COeAUHEHUN (YTJIeBOJOPO/bI, KHCIOPOA- U a30TCOAEpKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS); O0asams WM Ha3BaHUS 110
cuctematuueckoil HomeHkiarype (IUPAC), a Takke NpUBOAWTH TPUBUAIBHBIE
Ha3BaHMS OTJEIBHBIX OPTaHUYECKUX BEIIECTB (ITWUJICH, MPOIWUIICH, alleTUJICH,
ATWJICHIJIMKOJb, TIUIEPUH, (PEHON, popManbIerul, aneTaibleru, MypaBbUHAas
KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTA, CTEapUHOBAs KHCIOTA,
II0K03a, (PYKTO3a, Kpaxmall, IEJUII0JI03a, TIIUIIHH);

chopmMuposaHHocmev ~ yMeHus onpeoensims  BUABL XUMHYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUAX (OJIMHApHBIE U KPaTHBIC), KOBANEHMHAS U UOHHASL
C6513b, 0- U P-C6513U, B000POOHASL C8A3b),

cpopmuposaHHocmy  yMeHUsi NOOMEepAHCOams HA  KOHKPEMHbIX Npumepax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CNOCOOHOCU OP2AHUYECKUX COeOUHEHUl
om KpamHocmu u muna KO8AaleHMHOU C843U (0- U T-C6A3U), 83AUMHO20 GIUAHUSI
amomoe6 u 2pynn amomoe 6 MOJNeKyaax;

chopmuposaHHocmb ~ YMEHUsl NPUMEHAMb  TIOJOKEHUS TEOPUH  CTPOCHHS
opranuveckux BemiectB A. M. byTiiepoBa /uist 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHNs MacCChl BELIECTB;
chopMUpoOBaHHOCMb YMEHUL XapaKkmepu3oeams COCTaB, CTPOCHHE, (HU3NUECKUE
M XUMHYECKHE CBOMCTBA THUIIMYHBIX NPEACTABUTEIICH Pa3JIMYHBIX KJIACCOB
OpraHMYecKUX BELIECTB (METaH, 3TaH, STUJIEH, MPOIUJIEH, alleTUiIeH, OyTaJaueH-

1,3, metunOyraauen-1,3, 6€H30JI, METAaHOJ, STAHOJ, ATHJICHTJIINKOJb, TJIUIECPHUH,
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9)

dbeHou, aneraabAeTHl, MypaBbHHAsA M YKCYCHAas KHCJIOTBHI, IJIFOKO3a, Kpaxmall,
IIEJUTI0JI03a, AaMHUHOYKCYCHAsI KUCJIOTA); WIIHOCMPUpPO8ams TCHETHUECKYIO CBS3h
MEXIy HHUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIUNA C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

chOpMUPOBAHHOCMb YMEHULL XAPAKMePU308ams COCMAes, cmpoenue, Qusuyeckue
U Xumuyeckue COUCMBA MUNUYHBLIX Npedcmasumenell pa3iudHblX KIAdcCco8
OP2AHUYECKUX BeUleCmE. AIKAHO8, YUKIOAIKAHOS, AJIKEeHO8, AIKAOUeHO8, AIKUHOS,
ApoOMaAMuyYecKux yeaeeo000p0o00s8, CRUPMO8, alb0e2udo8, KemoHO8, KapOOHOBbLIX
KUCAOM, NPOCMBIX U CILONCHBIX IPUPOB, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  DelKo8,  yene80008  (MOHO-, Ou- U  NOAUCAXAPUOOB);
ULTIOCMPUPOBAMb  2eHEMUYECKYI0  C853b  MedcOy — HUMU  YPABHEHUSMU
COOMBEMCMBYIOWUX XUMUHECKUX DPeaKyutl ¢ UCNOIb308AHUEM CMPYKMYPHLIX
dopmyn;

chOpMUPOBAHHOCMb YMEHUSL XAPAKMepu308ams WCTOYHHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX MEPepadbOTKH U

PaKTUYECKOE MPUMEHEHUE MPOAYKTOB IepepadboTKH;

10) cpopmuposannocms  ymenuti  npo6oOoums  BBIUUCICHUS 1O  XUMHYECKHM

ypaBHEHHAM (Macchl, 00bEMa, KOJWYECTBA MCXOIHOTO BEIIESCTBA WUIM MPOAYKTA
peakIMu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX

BEII[ECTB WJIU MPOAYKTOB PEAKIINH);

11) cchopmuposannocme ymenuti 6radems CUCTEMON 3HAHHUKA 00 OCHOBHBIX METOaX

HAyYHOrO TMO3HAHUA, HCIOJB3YEMbIX B XUMHUHM TPU H3YYECHUH BEIIECTB U
XAMHUYECKUX SIBJICHU (HabmroneHue, U3MEpPEHHUE, DKCIIEPUMEHT,
MOJICITUPOBAHUE), UCNOAb308aMb CUCTEMHbIC XUMUUECKUE 3HAHUS JIJIs PUHSITHUS
PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalMsAX, CBSI3AHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM;
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chopMupo8aHHOCmMb  81AOEHUA CUCMEMOU 3HAHUN O eCmMeCm8eHHOHAYYHbIX
Memooax No3Hauus — HAOII0OeHUU, USMEPEHUU, MOOTUPOBAHUU, IKCNEPUMEHME
(peanvHOM U MbICIEHHOM) U YMEHUs NPUMEHAMb MU 3HAHU,
chopMUpo8aHHOCMb YMEHUs NPUMEHSAMb OCHOBHble ONnepayul MblCIUMenNbHOU
oesmenbHOCmMU — AHAIU3 U CUHMe3, cpasHeHue, 0b600uenue, CUCMeMamu3ayuio,
8blABIeHUE NPUUUHHO-CTIeOCIBEHHbIX C853ell — OJIsl U3YUeHUsl CBOUCME 8eujecmes U
XUMUYECKUX PeaKyuli;

12)chopmuposannocmos ymenuii cobniodames npasuia TOJI30BAHUS XUMHUYECKOU
nocyAoH U J1abOpaTOpHBIM O0OPYIOBAaHHMEM, a TAKXKE IpaBuiIa OOpalEHUs ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMH IO BBIMIOJTHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OITBITOB;

13) chopmuposannocms  ymenuil  nianuposamv M 6bINOJHAMb  XUMHAYCCKHMA
OKCIIEPUMEHT (TpEBpallleHus] OPTaHWYeCKUX BEIIECTB TMPU HATPEBAHHU,
NOJlyYeHUE OSTWIEHa M U3YYEHHE €ro CBOMCTB, KAayeCTBEHHbIE pEaKLIUU
OpraHUYeCKUX BEIIECTB, JCHATypalusi OCJIKOB TpH HarpeBaHUU, I[BETHbHIC
peakuuu OEJIKOB) B COOTBETCTBUHM C MpaBUJIaMU TEXHUKH O€30MacHOCTH MpHU
oOpalieHnH ¢ BEIIeCTBAMH M JA0OPATOPHBIM OOOpPYAOBAaHUEM, NPeOCMAB/IAMb
pe3ynpTaThl XHUMHUYECKOTO OJKCIepUMEHTa B (QopMe 3amucH  ypaBHEHHI
COOTBETCTBYIOILIUX peaKkUuid U opmyruposams BBIBOJABI HAa OCHOBE ATHX
pe3yJIbTaToB;
chopMUpo8aHHOCMb YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U HNPOBOOUNb
XUMUYECKUUl IKCnepumenm (noiyuenue U U3yYyeHue C8OUCME OpPeAHUYECKUX
gewecms, KauecmeeHHvle peakyuu y21eeo00po008 pAsIUUHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAWUX OPSAHUYECKUX Beujecms, peuleHue IKCNepUMeHmMAanlbHbIX
3a0ay No pPAcnO3HABAHUIO OP2AHUYECKUX Beuecms) ¢ COOM00eHUuemM Npasull
be3onacno2o obpaweHuss ¢ eewecmeamu U J1abopamopHviM 000pPYO00BAHUEM,
Gdopmynuposams yenb UCcie008aHUs, NPeOCMABIAIMb 8 PA3IUYHOU (hopme

PE3Ybnanibl IKCNepuUMenma, anaiusuposams U oyerueantb Ux ()OCI’I’ZOGQPHOCmb,'
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14) chopmuposannocms  ymenuti  KpUMuYecKu — aHAIu3Upo8ams — XUMHYECKYIO
uHbOpMaIInIO, TOTYyYaeMyIo U3 pa3HbiXx uctouHukoB (CMU, UnTtepuer u np.);
chopmMupo8anHoCcms  YMEHUU:  OCYWecmenamy  YeleHanpaeieHHblll — NOUCK
XUMUYECKOU UHGopMayuu 68 pasiuyHblX UCMOYHUKAX (HAYUHAS U YYeOHO-HAYYHAS
aumepamypa, CMHWH, Humepnem u Op.), Kpumudecku  aHAIU3UPOBAMDb
XuMu4eckyro  uHgopmayuro, nepepabamvléamv €€ U  UCNONIb308AMb 8
COOMBEeMCmMEUU C NOCMABIEHHOU Y4eOHOU 3a0ayell

15) chopmuposannocmo VYMeHUl cobnooamn npasuia AKOJIOTHYECKHU
11eJ1eCO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM JEATEIHHOCTU B LIETSAX
COXPaHEHHUSI CBOETO 3[I0OPOBBSI M OKPYXKAIOMIEH MPHUPOIHON CPenbl; 0co3Hasamy
OITACHOCTbH BO3JICUCTBHS Ha )KUBBIC OPTAHU3MBbI ONPEACIEHHBIX OPTAaHMIECKUX
BEIIECTB, IMOHUMas cMmbica mokazatens [IJIK (mpenenpHO#l momycTUMOM
KOHIICHTpAIlMH), HOACHAMb, Ha TpUMEpax CIocOoObl  yMEHBIIECHUS |
MPEIOTBPAIICHHUS UX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M UYEJIOBEKA;
AHAIU3UPOBAMb YeNecOO0OPA3ZHOCMb NPUMEHEHUS — OP2aHUYECKUX  8euecms 8
NPOMBIULTIEHHOCIU U 8 ObLMY ¢ MOYKU 3PEHUSL COOMHOUEHUs PUCK-NOTb3d

16) 1711 0OydaromMXcss ¢ OrPaHMYCHHBIMH BO3MOXHOCTSIMH 370POBbS: YMCHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TO3HAHUS BEIICCTB M
XUMHUUYCCKUX SIBICHUM;

17)ans chaenbiX U CIAOOBUASIIMX OOYYAIONIUXCSA: YMCHHE HMCIOJb30BaTh peibe(HO

TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XxuMuyeckux Gopmy.

B 11 kuacce mnpeaMeTHble pe3yabTaTbl 0CBOeHUs1 Kypca «OO0mas u

HEOPraHu4vecKasi XUMHsD) OTPAKAIOT:

1) cihopmuposannocme  npeocmasenenuii: O XAMHYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMUU B TIO3HAHUU SIBJICHUI
MPUPOBI, B POPMUPOBAHUN MBITIUICHUS M KYJIBTYPBI IMIHOCTH, €€

(GYHKIIMOHATIBFHOW TPAMOTHOCTH, HEOOXOIUMOW JUIsi PEIICHHS MPAKTHUYECKUX
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2)

3)

3a1ad ¥ DKOJOTHYECKHM OOOCHOBAaHHOI'O OTHOIICHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpeLE;

gnaoenue CHCTEMOU XUMHAYCSCKHX 3HAHWMH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIArAONINEe MOHATHS (XUMHUYECKHI DJIEMEHT, aToM, M30Tom, S-, pP-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJISIPHBIM OOBEM,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTEIICHh OKHUCICHUS, XUMHUECKasl CBSI3h
(KkoBaJIeHTHasi, WMOHHAs, METa/UIMYECKas, BOJOPOJHAs), KpUCTAIHYECKas
pEeIETKA, TUIIBI XUMUYECKUX PEAKIUM, PACTBOP, AIEKTPOJIUTHI, HEAICKTPOIUTHI,
AJEKTPOJUTHYECKAsE JAUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE; TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTUYECKON auccouuanuu, nepuoandecknii 3akon J[. M. Menpaeneena,
3aKOH COXPaHEHHUS MAcCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAICHUS YHEPTUU
P XUMUYECKUX PEaKIMIX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUM SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHMS, JIC)KAIIME B OCHOBE IMOHUMAHMS TMPUUYUHHOCTU H
CUCTEMHOCTH XMMHYECKHX SIBJICHUU, (PAKTOJOTHUUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYEHUH U O€30MMaCHOM MCIO0JIb30BAHUM BAXKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUUECKOM JISSITCIIHHOCTH YEJIOBEKA;

cospemeHHble NPedCmasieHuss 0 CMpPOeHUU 6ewecmed Hd amoMHOM, UOHHO-
MONEKVIISIPHOM U HAOMONEKYJISIPHOM VDPOBHSAX, NPeOCmAasieHusi 0 MeXaHusmax
XUMUYECKUX Pearkyuti, mepmoOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHISX
UX Npomexkamusi, O XUMUYECKOM DABHOBECUlU, pacmeopax U OUCHEPCHbIX
cucmemax, axkmonocuyeckue ceeoeHuss 0 C8OUCmeax, cocmase, NOJY4eHuu u
0e30nACHOM UCNONB30BAHUU BANCHEUWUX HEOPSAHUUECKUX 6euecms 6 Ovbimy u
NPAKMUYECKOU  OesIMeNbHOCMU — Yel08eKd,  00WUX  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCNEA,

CchOpMUPOBAHHOCMb YMEHULl BblA61Amb XapaKTepHbIE TMPU3HAKKA TOHITHH,
YCMauaenueams WX B3aUMOCBSI3b, UCHONb3084Mb COOTBETCTBYIOUIUE MOHSITHUS

IIPpH OIMMCAaHNHN HCOPTAaHUYCCKUX BCIICCTB U UX HpCBp&H.IGHPIIZ;
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4)

5)

6)

7)

chopmMupo8aHHoCmb  YMeHUll UCHONb306aMb XUMUYECKYI0 CHUMBOJIUKY JUIS
cocTtaBieHuss (OpMyJl BEIIECTB M YpPaBHEHUM XMMHYECKUX  PEAKIIHii;
cucremarnyeckyro HomeHKIaTypy (IUPAC) u TpuBHaibHbIC HA3BaHHS OTACIBHBIX
HEOPTaHWYECKUX BEIECTB (yrapHbI ra3, yIJEKHCIbIA ra3, amMMHak, ramcéHas
U3BECTh, HETAlIEHas! U3BECTh, TUTHEBASI COAA, IUPUT U IP.);

chopmuposaHHocmes yMeHuil onpeodeianms BAJICHTHOCTb U CTENEHb OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCJAMHEHUAX PA3IMYHOIO COCTaBa; BUJ XUMHUYECKOUN
CBSA3M (KOBAJIEHTHAs, HOHHAsI, METAJNINYECKAasl, BOJOPOIHAS) B COCAUHEHUAX; THUI
KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO BElIecTBa (ATOMHAs, MOJIEKYJsIpHasi,
VMOHHAs!, METAJNIMYECKasl ); XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COCIUHCHUM;

chopMupo8aHHoCcmb yMeHUss 00BbACHAMb 3AB8UCUMOCHb CEOLICME Geuecms Om
8UOA XUMUYECKOU C6A3U U MUNa KPUCMALIUYECKOU peuémKku, OOMEeHHblU U
OOHOPHO-AKYENMOPHDBIU MEXAHUIMbL 00PA3068AHUSL KOBAJICHMHOU CE53U;
chopMuposaHHoCcmsb YMEeHUl YCMAaHasIueams MPUHAICKHOCTh HEOPTAaHMYECKUX
BEILECTB M0 UX COCTaBY K ONPEAEIEHHOMY KJIacCy/TpynIe coequHEHUM (IpOCThIe
BEIIECTBA — METaUIbl W HEMETAJUIbl, OKCHJbI, OCHOBAaHMS, KHCIOTHI,
amdoTepHbIe THIPOKCHIBI, COJTH);

chopmMupoeanHoCcms YMeHUll: KIACcCUpuyuposams: HeopeaHuieckue 6euecmed no
Ux cocmasgy, XumudecKue peaxyuu no pasiudHbiM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eewecms, meniogomy 3¢gexmy peaxkyuu, usMeHeHUro cmeneHet
OKUCTIeHUSI IJIeMEHmMO8, 00pamuMocmu, Y4acmuro Kamaiuzamopa u m.n.);
CAMOCMOSIMENbHO 8blOUPAMb OCHOBAMHUA U Kpumepuu O01a Klaccuguxkayuu
U3y4aemvix euiecme U XuMu4eckux peaxkyuul,

cpopmuposaHHocms yMeHUll packpbléams CMbICI Tiepuoanydeckoro 3akona . U.
MenzeneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOUTYI0, OOBSICHUTEIBHYIO U

MPOTHOCTHUYECKYIO (PYHKIINU;
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8)

9)

chopmuposanHocms yMeHUll Xxapakmepuzoeams SIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKUX 31eMeHTOB 1—4 mepuonos Ilepuoanueckoil cucTteMbl XUMUYECKHUX
anmementoB J[. W. MeHneneeBa, HCIONB3ysl MOHATUS «S-, P-, O-3JCKTPOHHBIC
opOuTaNINY», «IHEPTECTUUCCKUE YPOBHIY;, 00BACHAMb 3aKOHOMEPHOCTH U3MEHECHUS
CBOWMCTB XMMHMYECKUX 3JIEMEHTOB M HMX COCIMHEHUW IO MEPHUOJIaM W TPyIIam
ITepuoauueckoi cUCTEMBbI XUMUYECKUX d5ieMeHTOB [l. 1. Menneneena;
«OCHOBHOE U B8030YIHCOEHHOE dHepeemuyecKue COCMOSIHUSL amomMay, 0OBIACHAMb
3AKOHOMEPHOCMU USMEHEeHUSl CEOUCME XUMUUECKUX DJIeMEHMO8 U UX COeOUHEeHU
no nepuooam u epynnam Ilepuoouueckoui cucmemol /{ U Menoeneesa, éanenmmobie
B03MOMNCHOCIU AMOMO8 IJIEMEHMO8 HA OCHO8E CMPOEHUS UX I1eKMPOHHLIX
obonouex

chopmuposannocmo  ymenuti  xapakmepuzosamv  (onuceleams) — 00IIHE
XAMHUYECKME CBOWCTBA HEOPraHUYECKHX BEHIECTB PA3JIMYHBIX  KJIACCOB;
noomeepaicoams CyIeCTBOBAHHE I'EHETUUECKOMN CBS3M MEXIY HEOPTraHUYCCKUMHU
BEIIECTBAMU C MOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;
cghopmuposanHocms  YMeHUsi  pacKkpwléams — CYWHOCMb.  OKUCIUMENbHO-
B80CCMAHOBUMENILHLIX ~ PeaKyull  NOCPeOCmBOM  COCMABIEHUS  DJIeKMPOHHO20
bananca amux peaxyuil, peakyuil UOHHO 20 OOMeHa NYMEM COCMABNEHUS. UX
NOJIHbIX U COKPAUWEHHBIX UOHHLIX VYPABHEHUl, pPeaxkyull Uuopoausd, peakyuil
KOMNIeKcoobpazosanuss (Ha  npumepe  2UOPOKCOKOMNAEKCO8 — YUHKA U

ANIOMUHUSL),

10) chopmuposannocms  ymenusi Knaccugpuyuposams XUMHYECKHE PEAKIMH 10

pa3JIMYHBIM TpU3HAKaM (YUCIY U COCTABY PEArHPYIOIIUX BEIIECTB, TEINIOBOMY
addexTy peakiuu, U3BMEHEHUIO CTENEHEW OKHUCIICHHUS AJIEMEHTOB, 0OpaTUMOCTH

peaKkIMK, YYaCTUIO KaTaanu3aTropa);

11) chopmuposannocmo ymenuii cocmaensimes YPaBHEHHUS pEAKIUH pa3IHuHBIX

TUTIOB; TIOJHBIE W COKpalIEHHBIC YPAaBHEHHsI PEaKIMid HMOHHOTO OOMEHa,

YUUTBIBaA YCJIOBHA, IIPU KOTOPBIX OTHU pEaKIWH UAYT A0 KOHIA,
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12)cchopmuposannocme  ymenuti  npoeooums  PEaKUUH,  MOATBEPKIAIOIIHE
KaueCTBCHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKUX BEIECTB; PACHO3HABAMDb
OTIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTAHHMUECKUX
BEIIECTB;

13)chopmuposannocms ~ ymenuil  packpvléams — CYIITHOCTh  OKHUCIHTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMI MTOCPEICTBOM COCTABJICHHSI AJICKTPOHHOTO OajiaHca
ATUX PEaKIUM;

14) chopmuposannocms ymenutl 06vsCHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaknmuu OT pa3IWYHBIX (HAKTOPOB; XapaKTep CMEMICHUS XHUMHYECKOTO
paBHOBECHS B 3aBUCHMMOCTH OT BHEIIHEro Bo3aeicTus (mpunimn Jle [larense);
cghopmupoeanHocme  ymeHus — OOBACHAMbL  3AKOHOMEPHOCMU  NPOMEKAHUs
XUMUYECKUX PeaKyutl ¢ Y4eMmoM UX dHepeemuyeckKux XapaKmepucmuk, xapaxmep
UBMEHEHUsl CKOPOCMU XUMUYECKOU peakyuu 6 3a8UCUMOCMU OmM  PA3TUYHbIX
Gaxmopos, a makdce Xapakmep CMewjeHUss XUMUYECKO20 PAGHO8eCUsi NOO
GIUAHUEM BHeWHUX 8030eticmeutl (npunyun Jle [llamenve),

15) chopmuposannocms  ymenuil  xapakmepuzoeams ~ XUMUYECKHE IPOIECCHI,
JeKalue B OCHOBE MPOMBIIIUICHHOTO TIOJYYEeHHsI CEPHOM KHCIIOThI, aMMHUaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIMNAX U
AKOJIOTHYECKUX MPOOIEMax XUMHIECKOTO MMPOU3BOJICTBA;
coOpMUPOBAHHOCMb YMEHUS XAPAKMEPU308AMb XUMUYECKUe PeaKyuu, 1excaujue
8 OCHOB€ NPOMbBIULIEHHO20 NOJIYYEHUsl CEePHOU KUCIOMbl, aMMuaxa, oodwue
HAy4YHble NPUHYUNBI XUMUYECKUX NPOU3BOOCMS,; Yenecoo0Opa3HOCmb NPUMEHEHUS
HeOp2aHUYeCcKux 6euwjecms 6 NPOMbBIUIEHHOCU U 6 Oblmy ¢ MOYKU 3PEeHUs
COOMHOUIEHUSL PUCK-NONIb3A,

16) chopmuposannocms  ymenuii nposoOuUmMb BBIYUACICHHUS C HUCIOJIb30BAHUEM
MOHATHUS «MaccoBas JIOJIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHHA T'a30B
IPY XUMUYCCKUX PEAKIIMIX, MacChl BEIIECTBA WM 00BEMA Ta30B MO U3BECTHOMY

KOJIMYCCTBY BCUICCTBA, MACCC WJIHU O6’béMy OIHOI'0 U3 Yy4aCTBYIOIIHNX B PCAKINU
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BEIIECTB, TETUIOBOTO d((eKTa peakIMy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAaCChI
BEIIECTB, IPEBPAIICHUS K COXPAHCHUS SHEPTHH,

CHOPMUPOBAHHOCINL YMEHUSL NPOBOOUMb PACUEMDBL. C UCHONb308AHUEM NOHAMULL
«maccoeas 0o 6ewecmea 6 pacmeopey U «MOJAPHAS KOHYEHMPAYUsy,
Maccel gewgecmea UlU 00vbEMA 2a3a NO U3BECMHOM)Y KOJIUYECmS) 6eujecmad,
macce unu 00HEMY 00HO20 U3 YUACMBYIOWUX 8 DeaKyuu Geuecms, menio8o2o
agpgpexma peaxyuu, 3HaueHusi 6000POOHO20 NOKA3AMENSL PACMBOPO8 KUCIOM U
wWenoyel ¢ U38eCMHOU CMeneHbio OUCCOYUayuU; Maccol (00béma, Koaudecmsa
sewecmsa) npooyKkma peaxyuu, eciu 0OHO U3 UCXOOHbIX 8euecms 0aHo 8 suoe
pacmeopa ¢ onpedesénHol MAccoB0oll 00el pacmeopEéHHO20 8eulecmad Ui OaHo
6 uzbvimke (umeem npumecu);, 001U BbIXO0A NPOOYKMA pearyuu; 00bEMHBIX
OMHOWEHULL 24308,

17)cpopmuposannocms ymenuii cobniodams Npasuia TOJ30BAHUS XUMHUYCCKOU
MOCY/IOl U J1abOpaTOpHBIM OOOPYJOBAHMEM, a TaKXKe IpaBuUiia OOpalleHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU MO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

18) chopmuposannocms  ymenull  nAGHUPOSBAMb U BLINOJHAMb  XUMUYCCKHIA
AKCIIEPUMEHT (pa3lioKeHHE MEPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalM3aTopa,
OMpe/eNieHue Cpelbl PAcTBOPOB BEHIECTB C TOMOINBIO  YHHUBEPCAIBHOTO
WHIUKATOPA, BIUSHAC PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOW PEAKITUH,
peakiui MOHHOTO OOMEHa, KaueCTBEHHBIC pPEaKIMH Ha CyibdaT-, KapOOHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS; peIIeHNEe SKCIIEPUMEHTABHBIX 3a/1a4 110
teMam «Metamib»y U «Hemetamnby) B COOTBETCTBUMU C TpaBUJIAMU TEXHUKU
0e30MacHOCTH MpU 0OPAILEHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYAOBaHUEM,
npeocmasiaimes Ppe3yiabTaThl XUMHUYECKOTO OKCIepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIUN U ghopmynupoeams BHIBOABI HA OCHOBE

9TUX PE3YJIbTATOB,
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cHOPpMUPOBAHHOCMb YMEHUL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
XUMUYEeCKUNl ~ OKCnepumeHm  (npogeoenue  peakyuil  UOHHO20  O0OMeHd,
noomeepoicoeHue  KaweCmeeHHO20  COCMABA  HeOP2aHUYeCKUx  8eujecms,
onpeoenenue cpedbl PACMBEOPO8 BeUleCme ¢ NOMOUbIO UHOUKAMOPOS, U3VHUEHUE
GIUAHUSL PA3TUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUHECKOU peakyuu;, peuleHue
OKCNepPUMEHMAanbhblx 3a0a4 no memam «Memannvly u «Hememannwvry) c
cobnoodeHuem npasusl be3onacHo20 0opaweHus ¢ euwecmeamu U 1abopamopHbim
obopyoosanuem, Gopmyruposams yeib UCCIEO008AHUS, NPEOCMABIAMb 8
Ppaziuunol  opme  pesyibmamol IKCnepumenma, aHanu3uUposams U
OYeHUBamsb UX O0CMOBEPHOCHb,

19)chopmuposannocme  ymenuil  Kpumuyecku — AHAIUZUPOBAMb  XUMHYECKYIO
nHpOpMAIIHIO, TIOTy4aeMyI0 U3 pa3HbIX nctounukoB (CMU, UuTepHeT U 11p.);

20) cihopmuposannocmo VYMeHul coonrdams npasuia AKOJIOTHYECKHU
LEJIECO00pa3HOro MOBEAEHUS B OBITY M TPYIAOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOTHON Cpelibl; 0CO3HABATH
OMMAaCHOCTh BO3JCHCTBHsSI HA JKUBBIC OPTaHU3MBI OIPEICIEHHBIX BEIIECTB,
noHumasi cmeici nokazarens IIJK (mpenenbHOM H0MyCTHUMON KOHUEHTpPALMH),
NOsACHAMb HA TIPUMEPAX CIIOCOObI YMEHBIIICHUS U MPEJOTBPAIIEHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTAaHU3M YEIIOBEKa;
chopmuposanHocmeb yMeHuil: cooaro0ams Npasuid NoIb308AHUSL XUMUHECKOU
nocyoou u 1abopamopHvim 000py0osanuemM, 00paweHuss ¢ Geujecmeami 8
COOMBEeMCcmeUY ¢ UHCMPYKYUSAMU NO BbINOJHEHUIO 1AOOPAMOPHBIX XUMUYECKUX
ONbIMOBG, IKOJIO2UHECKU UeNeco0OpaA3Ho20 NoGedeHusi 6 Ovbimy U mpyoosol
0esimenbHOCIU 8 YeJISIX COXPAHEHUsL C80e20 300P08bsl, OKpYicarouell npupooHoll
cpeodvl U QOCMUdICeHUss e€ YCMoUudu8o20 pa3eumus, 0CO3HABANMb ONACHOCHIb
MOKCUYECK020 OeUCMBUsL HA JHCUBbIE OP2AHUIMbL ONPEOETIEHHBIX HEeOP2aAHUYECKUX
seujecms, noHumas cmoici noxazamens IJ[K (npedenvroti  donycmumoi

KOHYeHmpayuu), chopmuposarnHocmy VMeHUU. ocyuecmenimo
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YeeHanpaesienHblli NOUCK XUMUYECKOU UH@opmayuu 8 pasiuiHblX UCMOUYHUKAX
(Hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepuem u Op ), kpumuuecku
AHAU3UPOBAMb  XUMUYECKYI0  ungopmayuio, nepepabamvieamv €€ U
UCNOIL308AMb 8 COOMEEMCMBUU C NOCMABIIEHHOU Y4ueOHO 3a0ayell

21) s 0OyYarOIMUXCS € OrPAaHWYCHHBIMH BO3MOXHOCTSAMHU 3J0POBBS: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

22) 1S CIENBIX W CIIA0OBHJIANIMX OOYYAIONIUXCS: YMEHHE HCIOJIL30BaTh PEbe(HO
TOYEUHYIO cucTeMy oO0o3HaueHuit JI. bpains nis 3anucu xuMudeckux Gopmyi.
PesynbraTtel oOyueHuss Ha ©0a30BOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOIIYIO

(YHKIIMOHATBHYIO TPAaMOTHOCTh, TIOJyYCHHE KOMIIETEHTHOCTEH /IS IOBCEIHEBHOU

KU3HM M oO0mmero pa3Butus. Pe3ynbrarbl 00ydeHUss Ha YIIyOJIEHHOM YpOBHE

OpPUEHTHUPOBaHbl  HA  TMOJYYEHUE  KOMIETEHTHOCTEW A  TOCIETYyIONIeH

po¢deCCUOHATIBHON JIESITEIPHOCTH KaK B paMKaxX JJaHHOW MPEeIMETHOM 001acTH, TakK U

B CMEXXHBIX C HEW 00JacTsIX.
COAEPKXAHUE YYEBHOI'O IPEIMETA «XUMM»

10 KJIACC « OPTAHUYECKAS XUMUSI» BA3OBbII YPOBEHb

Teopernueckne 0CHOBbI OPraHNY€eCKOM XUMHIH

[IpenMer opraHudyeckod XuUMHUH: €€ BO3HMKHOBEHHE, PAa3BUTHE W 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepUalioB. Teopusi CTPOCHUS OpPraHUYECKHX
coenunenuii A. M. ByrtnepoBa, e€ ocHOBHBIE MooxkeHus1. CTpyKTypHBIE (HOPMYJIbI
opraHuyeckux BemiecTB. ['oMonorus, nzoMepus. XuMUUeCKas CBA3b B OPraHUYECKUX
COCIMHEHUSAX — OJIMHAPHBIE U KPATHBIC CBSI3HU.

[IpeacraBnenre o0 KiIacCH(PUKAMKM OPTraHUYECKUX BemiecTB. HomeHkiarypa
OpPraHUYeCKUX COCIUHEHUN (cuUcTeMarhueckas) U TpUBHAJIbHbIE Ha3BaHUs

BAXKHEUILINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BELIECTB.
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9KCHCpHMCHT&HBHLIG MCTOAbI H3YUCHHA BCIICCTB U HX HpeBpameHHﬁ:
O3HAKOMJICHUEC C o6pa3uaMH OpPraHNYCCKHX BCIICCTB U MATCPHUAJIAMH Ha UX OCHOBC,
MOJACINPOBAHUC MOJICKYJI OPraHM4YCCKHUX BCHICCTB, Ha6JHOI[eHI/Ie U OIIMCAaHHC
ACMOHCTPAIMOHHBIX OIIBITOB IIO IIPCBPAIICHHUIO OPraHUYCCKUX BCHICCTB IIPH

HarpeBaHuu (IJiaBJjeHue, OOyTIMBaHUE U TOPCHHE).

Yraesogopoasl

AJKaHbBl: COCTaB M CTPOECHHME, TOMOJIOTMYECKHA psia. MeraHn wm  draH —
OpOCTENIINE TPEACTaBUTENN aJKaHOB: (PU3MYECKHME U XUMUYECKUE CBOMCTBA
(peakuuu 3aMelleHusT W TOPEHHs), HAXO0XKICHHE B NPHUPOAE, MOJyYEHUE U
IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUH psAd. OTWIEH U NPONWIEH —
MPOCTEUILINE TPEJCTABUTENIN AJKEHOB: (U3MYECKME M XUMUYECKHE CBOMCTBa
(peakuMy  TUAPUPOBAHMS, TaJOrCHUPOBAHUS, THJpaTallud, OKUCICHUS U
MOJIMMEPHU3AIIIH ), TOTYYEHUE U TIPUMEHEHHE.

Ankamuensl. byragmen-1,3 u wMetunOyrtagueH-1,3: cTpoeHme, BaKHEHIIHE
XUMHUYECKHUE CBOWCTBa (peakuus nonaumepusauuu). [lomydeHne CHUHTETUYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMUECKUI psiA. ALIETHIEH —
NpOCTEHIINKA MpeACTaBUTEIb AJKHUHOB: COCTaB, CTpOeHHME, (U3MUECKHEe U
XUMUYECKUE CBOMCTBA (peakuuWd TUAPUPOBAHUS, TAJIOTC€HUPOBAHMS, TUAPATALNH,
TOpPEeHMsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XUMHUYECKHE CBOICTBa
(peakuuu rajoreHUpoBaHUs W HUTPOBAHUA), MOJYy4YEHHE U TpUMEHeHue. Toyod:

COoCTaB, CTPOCHUC, d)I/I3I/I‘-IeCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DeaKHI/II/I TaJIOTCHHUPOBAHUA

u HI/ITDOBaHI/ISI) IMOJYUYCHHUC M TIPHMMCHCHUC. TOKCMYHOCTh ApCHOB. I'eneTnueckas

CBA3b MCIK/Y YIJICBOAOPOJAaMU, IPUHAJICIKAIIIUMHU K PA3JIMIHBIM KJIaCCaM.
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[TpuponHbIE HCTOUYHUKH YTIEBOIOPOAOB. IIpupoaHblii ra3 U NomyTHbIE HEPTSIHBIE
razel. Hedthr m e€ mpoucxoxaenue. CrocoObl mepepabOTKu HEDTH: TEPETOHKa,
KPEKUHT (TePMHUYECKUM, KaTaduTuyeckuit), muponu3. [Ipogyktel mepepaboTku
HEPTH, MX NPUMEHEHHE B NPOMBILUIEHHOCTH U B ObITy. KaMeHHBI yroiab H
MPOJYKTHI €r0 NepepadoTKU.

OKClepUMEHTAJIbHbIE METOAbl M3y4YEHHUs] BEIIECTB U UX I[PEBpAlCHUN:
O3HaKOMJIEHHE C 00pa3liaMM IJIacTMacc, KaydyKoB U pe3uHbl; Kouiekuuu «HedTe» u
«YTonb»; MOJEIMPOBAHWE MOJEKYJ YIJIEBOJOPOAOB M TrajJOr€HONPOU3BOIHBIX;

MIPOBEICHHE NMPAKTUYECKON PabOThI: MOJYyYEHUE ITUICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3agaun
Bbluucienus no ypaBHEHHIO XMMHUYECKOW peakiuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MNPOAYKTa pEAKIMH IO HU3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'O M3 UCXOAHBIX BCHICCTB WU IIPOAYKTOB peaKHI/II/I).

Kucnopoacoaepxaiue oprannyeckue coeANHeHHU

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METAHO U 3TAHOMI: CTpOEHUE, (PU3NUECKUE U
XUMUYECKUE CBOMCTBA (pEaklMHM C aKTUBHBIMU METAJJIaMH, TaJIOT€HOBOJOPOAAMH,
TOpeHHeE), MpUMeHeHre. BoiopoiHbIe CBS3M MEXy MOJICKYyJIaMHu CIIUPTOB. JlelicTBHE
METAHOJIAa U ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoroaroMHble CIUPTHI. DTUIICHTIUKOJb U TIUIEPUH: CTPOEHUE, (PU3NYecKue U
XUMHUYECKUE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJOYHBIMU METaUIAMH, KaueCTBEHHAs
peaklMsi Ha MHOTOAaTOMHBIE CHHUPTHI). JlelicTBME Ha OpraHu3M  YeJOBEKa.
IIpumenenue rmiepyuHa U STUICHTIIAKOJIA.

@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UUECKUE U XUMUUECKUE CBOMCTBA. TOKCUYHOCTh
¢denomna. [Ipumenenue denona.

Anbneruabl U keToHbl. DopMasbAerui, aleTanblerul: CTpoeHue, Gu3nueckue u
XUMUYECKUE CBOMCTBA (pEaKIMU OKHCICHHUS W BOCCTAaHOBJICHMS, Kaue€CTBEHHbBIC
peaKkitu), NOJIy4eHHE U MPUMEHEHHUE.
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AHCTOHI CTPOCHHUC, d)I/IBI/I‘IeCKI/IC 1 XMMHUYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHHUA U

BOCCTaHOBHeHI/IH), INOJYYCHHC U IPUMCHCHHUC.

OnHOOCHOBHBIE MNpeaebHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHasE M yKCyCHas
KHUCIIOTBI: CTpOEHHUE, (PU3MUECKHE U XUMHUYECKHME CBOMCTBA (CBOMCTBa, OOIIME AJis
KJ1acca KUCJIOT, peakuus dTepudukaium), noirydyeHue u npumeHenue. CteapuHoBas v
OJICMHOBAas KHUCIIOThI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, KX MOIOIIIEE JICUCTBHE.

Crnoxxubie 3pUpPHl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MIpOIN3 CIIOKHBIX
s¢upoB. Kupel. I'maponus xupoB. I[lpumenenue xupoB. buonoruueckas poib
KHUPOB.

VYrneBoapl: coctaB, Kiaccu(pUKanus yrieBoAOB (MOHO-, IW- W MOJHCAXapuibl).
['moko3a — mpocTelMii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
(dbu3nyeckue U XUMUYECKHE CBOMCTBa (B3ammojeiicTBue ¢ rumapokcuaoM meau(ll),
OKHCJIEHHE aMMHauHbIM pacTBOpoM okcuia cepedpa(l), BoccraHoBieHue, OpoxeHUe
[JIIOKO3bl), HAXOXJEHHWE B MpHUpOJE, MPUMEHEHHE, OWOoJIOTHYecKas  poJlb.
®otocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Caxapo3a— NpCACTAaBHUTCIIb JUCAXapHUA0B, THAPOJJIN3, HAXOXKACHHUC B IIPHUPOJC U

IIPUMCHCHHC.

Kpaxman u uemmono3a Kak HOpupoaHble nojauMepbl. CTpoeHHe Kpaxmana H
neurono3sl.  du3nueckue M XMMHMYECKME CBOMCTBA Kpaxmayia  (TUApPOIM3,
KaueCTBEHHAs pEaKIUs C HOJIOM).

OKCHNEpPUMEHTAIIBHBIE METOJbl M3Y4YEHUS BEIIECTB W HMX MPEBPALLICHUMN:
NpOBEJCHNE, HAOMIOJEHUE W ONUCAaHHE JAEMOHCTPALMOHHBIX ONBITOB: TOpPEHUE
CIOUPTOB, KAuE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIULEPUHA C
ruapokcuom menu(Il)), anpaernioB (OKHCIEHHE aMMHUAYHBIM PacTBOPOM OKCHAA
cepeopa(l) u rugpoxkcuaom Meau(ll), B3aumoaeicTBUE Kpaxmaia ¢ HOJI0M);

MIPOBEICHUE MTPAKTUIECKON PabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.
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PacuéTHble 3agaun
Brluucnenus no ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJINYECTBA
MCXOIHOTO BEUIECTBA WM TMPOJIYKTa PpEaKIUh MO HU3BECTHBIM Macce, O00BEMY,

KOJIMYCCTBY OJHOT'O U3 NCXOJIHBIX BCIICCTB HUJIN IIPOAYKTOB peaKumI).

A30Tc0z1ep>1camne OPraHmve€CKMue COCANHCHUSA

AmMuHpl. MeTHIaMUH M aHWJIMH: COCTaB, CTPOCHHUC, d)I/ISI/I‘-IGCKI/Ie H XUMHWYCCKHC

CBOMCTBA (FODCHI/IG, B3aMMOJICHCTBHUE C BOJOW U KI/ICJIOTaMH).

AMUHOKHUCIOTBl Kak aM(OTepHbIE OpraHuYecKue coeAuHeHus. Duzndyeckue u
XUMHUYECKHE CBOICTBA aMMHOKUCIOT (HAa mpuMepe TInuiuHa). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku Kak MpUPOIHBIE BBICOKOMOJIEKYJSIDHBIE coenuHEHus. IlepBuuHas,
BTOpUYHAas M TPETHYHAs CTPYKTypa OeikoB. XHUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCHEepUMEHTAIbHBIE METOJbl U3YYEHHUS BEIIECTB W HMX MPEBpPAILECHUN:
HaAOJIIOJICHUE U ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: JEHAaTypauusi OCIKOB MNpHU

Harp€BaHWH, IBCTHBIC PCAKIINN OCJIKOB.

BbicokoMouieKkyJIsIpHBIE COeIMHEHUSI

OCHOBHBIE TMOHATHUS XUMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALMU, CPEAHSS MOJICKYJspHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUNA —
MOJIMMEpHU3aIUs U MOJUKOHEH A

IInacTmacchl (HOJ’II/IBTI/IJ'ICH, IMOJHUIIPONUIICH, TTOJIMBUHHWJIXJIOPHI, HOJ'II/ICTI/IDOJI).

HarypaiabpHblii W CHHTETHYECKHE Kayuyyku (OVTaaWeHOBBIM, XJIOPOIPEHOBBLIM U

U30IPEHOBLIN). BoloKHA: HaTypalbHBIE (XJIOIIOK, INEPCTh, NIEIK), MCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KAIIPpOH U JIABCAH).
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OKCHEPUMEHTAIIBHBIE  METOJbl M3Y4YEHUS BEIIECTB W UX I[PEBPALLICHUIN:
O3HAaKOMJIEHHE C 00pa3laMu MNPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peaym3zanust MeXnpenMETHBIX CBSI3€M NPU M3YyYEHHM OpraHudecKord xumuu B 10
KJIacCe€ OCYIIECTBIIIETCS Y€pe3 MCIIONb30BAHME KaK OOILIMX E€CTECTBEHHO-HAYYHBIX
HOHATUM, TaK U IOHATUH, SBILIIOIIUXCS CUCTEMHBIMHU JUIS OTHEJIBHBIX IPEAMETOB
€CTECTBEHHOHAYYHOTI'0 LIMKJIA.

OO1iue ecTecTBEHHO-HAayuYHbIE MOHATHS: SBJICHUE, HAy4dHbIM (hakT, TUIOTE3a,
3aKOH, TEOpHs, AaHaJIU3, CUHTE3, KiIacCu(UKalMs, MNEPUOJUYHOCTb, HAONIO/CHUE,
M3MEPEHNE, DKCIIEPUMEHT, MOJACIUPOBAHUE.

@dusuka: MaTepusi, SHEPrusA, Macca, aToM, IEKTPOH, MOJIEKYJIa, SJHEPreTUUECKUN
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHHE BeEIlecTBa, (pU3MUYEcKue
BEJINYMHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEUIECTB B OpraHHU3Me,
(doTocHHTE3, OHMOJIOTMYECKH aKTHBHBIE BellecTBa (O€IKW, YIJIEBOAbI, KHPHI,
(hepMeHTHI).

I'eorpadus: MuHepanbl, TOpHbIE MOPOABI, IOJIE3HbIE HCKONAeMble, TOIUIMBO,
pecypchl.

TexHOoJIOrus: MUIIEBbIE MPOAYKTHI, OCHOBBI PALlMOHAJIBHOIO MUTAHUS, MOIOIIIUE
CPEACTBA, JEKAPCTBEHHBIE U KOCMETHYECKHE MPENAPAThl, MATEPUAIIBI U3 UCKYCCTBEH-

HBIX U1 CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUS» YTJTYBJIEHHBIN YPOBEHD

Teopernueckne 0CHOBbI OPraHN4YeCKOM XUMHIH

[IpeameT W 3HAUYEHHE OPraHUYECKOM XMMHH, MPEJCTABIEHWE O MHOI000pa3uu

OPraHUYECKUX COCIUHECHUN.
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DJEKTPOHHOE CTPOEHUE aTOMa YIJepo/ia: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BaneHTHpie BO3MOXHOCTH aTOMa YIJepoad. XMMHUYECKas CBSI3b B OPraHUYECKHUX
coequHeHUsIX. Tunbsl THOpUAM3AIMM aTOMHBIX OpOHTaneil yriepojaa. MexaHU3MBI
oOpa3oBaHMsI KOBAJICHTHOW CBsI3U (OOMEHHBIM M JOHOPHO-aKUENTOPHBIN). Turbl

MePEKpPhIBAaHUSI AaTOMHBIX OpOUTaneil; 6- u m-cBsa3u. OauHapHas, JBOMHASI U TPOiTHas

cBsa3b. CriocoObl pa3phiBa CBsI3€d B MOJIEKyJaxX oOpraHuydeckux BemiecTB. [lonsitue
0 CBOOOJTHOM pajiiKajie, HyKieohuie u dIeKTpoduIe.

Teopus ctpoeHusi oprannyeckux coequHeHuit A. M. byTiepoBa u coBpeMeHHbIE
MPEACTABICHNUS] O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPHH CTPOEHUS OPraHUYECKUX
coenuHeHnii. MolekysipHbie U CTPYKTypHbIe (Gopmynbl. CTpyKTypHbIE (OPMYIIbI
Pa3IMYHBIX BUJOB: pa3BEPHYTAs], COKPALIEHHAs, CKEJIETHASI.

N3omepus. Bunbl uzomepun: CTpyKTypHas, IpOCTpaHCTBEHHAS.

OnekTpoHHbIe 3 (PEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
Y ME30MEpPHBII 3(PPEKTHI).

[IpencraBienne 0 ki1acCU(UKAMM ~ OPTraHUYECKUX BemecTtB.  llonarue
o (yukumoHanapHOU rpynme. 'omonorus. ['omonornyeckue psasl. CucreMaruyeckast
HOMeHKIaTtypa opranmdeckux coeaunennid (IUPAC) w TpuBHMadbHBIC Ha3BaHUS
OTJICTLHBIX TIPEICTABUTEIICH.

OcobenHoct W Kilaccu(uKanus OpraHudeckux peakuuid. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPTaHUUECKON XUMUHU.

OKCHEepUMEHTAIbHBIE METOJbl U3YYCHHUS BEIIECTB W HMX TMPEBpAICHUN:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYeCKUX BEIIECTB M MaTepuajiaMu Ha UX OCHOBE;
OMBITHI TIO TPEBPAIICHUIO OPTaHUYECKHX BEIIECTB IMPU HAarpeBaHuU (IUIABIICHUE,
oOyriMBaHWEe ¥ TOPEHHE); KOHCTPYUPOBAHHE MOJIETICH MOJIEKYJ OpPraHUYECKUX
BEILECTB.

YrieBoaopoasl
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Anxanbl. ['omonormyeckuil psin  ankaHoB, oOmas ¢GopMmysiaa, HOMEHKIATypa
3
U U30MepHsi. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJlKaHOB, SP -

ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBs3b. Kondopmepsl. dusndeckue

CBOIMCTBA aJIKAaHOB.

XUMUYECKME CBOWCTBA aJKAHOB: PEaKIMU 3aMEIICHUs, HU30MepHu3aluu,

ACTUAPUPOBAHHNA, HUKIIHU3AIWKU, ITHUPOJIN3d, KPCKHUHIA, TOPCHHA. HDGI[CT&BJ'ICHI/IG 0

MEXAaHM3ME PEAKLMN PAJUKAIBLHOIO 3aMEIICHUS.

Haxoxnenue B mpupoze. CriocoObl MoTydeHus: U IPUMEHEHUE alIKaHOB.

[uknoankanel. OOmas dopmyna, HOMEHKIaTypa u wuzomepus. OcoOEHHOCTH
CTPOCHHUSA M XMMHYECKUX CBOMCTB MaJbIX (IIMKJIOMPOIAH, MUKIOO0YTaH) U OOBIYHBIX
(MKJIOTIEHTaH, MUKJIOTEKCaH) IMUKI0ATKaHOB. CIIOCOOBI TTONYyYCHHUS M MPUMCHCHHE
[IUKJIOAIKAHOB.
Ankenbl. ['oMonoruueckuid psx ajJkeHOB, oOmas ¢GopMysna, HOMEHKIATYpa.
DIIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKeHOB, SP-THOPHIN3ALIS
aTOMHBIX OpOuTajell yriaepoja, 6- u n-cBsi3u. CTpyKTypHas U reomeTpuueckas (1uc-
TpaHc-) n3oMepus. PU3nUecKre CBOMCTBA aJIKCHOB.

XVMHUYECKHE CBOWCTBA: PEaKIMM TMPUCOCAMHCHHS, 3aMEIICHUS B 0O-TIOJIOKCHHE

NpU JBOWHOM CBSI3M, MOJMMEPHU3ALNU U OKUCJIEHHS. [IpencraBiieHHe O MEXaHU3ME

peakimu ___ SIeKTpoQuiIbHOrO  mpucoenawHeHus.  [lpaBwio  MapkoBHUKOBA.

KauecTtBeHHbIE peakiu HA TBOWMHYIO CBSI3b.
CniocoObI OJTy4YeHUs ¥ IPUMECHEHHUE aJTKSHOB.
Ankaauensl. Kiaccudukanus ankaaueHOB (CONPsDKEHHBIC, W30JUPOBAHHEIE,

KYMYJUpOBaHHbIE). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI U XUMUUYECKUX CBOMCTB

CONPSKEHHBIX AUEHOB, 1,2- u 1,4npucoenunenue. [lonumepusanusi CONpKEHHBIX

JHUCHOB. CriocoObI MMOJIYUCHUA U IIPUMCHCHUC AJIKAJITUCHOB.

47



Anxunbl. ['oMoslornyeckuil psii alkuHOB, oOmas (opMmyna, HOMEHKIATypa
U U30Mepus. DJIEKTPOHHOE W NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHUHOB, SP-
ruOpUan3alMs aTOMHBIX opOuTaneil yriepoaa. Pu3ndeckue CBOMCTBA ATKUHOB.

XuMU4ecKue CBOMCTBA: peaxkuuu IPUCOEANHEHNUS, AUMeEpU3aluu
Y TpUMEpHU3aluK, OKHCIIeHHs. KUCIIOTHRIE CBOKCTBA aIKMHOB, UMEIOIIHMX KOHLEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE pEAKIMK HA TPOIHYIO CBSI3b.

Crioco0slI 1oJTy4eHUs: M NPUMEHEHUE AJIKUHOB.

ApomMartudeckue yrieBoaopoabl (apensl). ['omonoruueckuii psja apeHoB, oOImas
(dbopMyIia, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIbI OeH301J1a. HDaBI/IHO APpOMATHUYHOCTH, IIPUMCPBI APOMATHYCCKUX

coenuHeHnr. PU3NYECKHE CBOMCTBA APEHOB.

XUMHYECKHE CBOWMCTBA OEH30JIa M €ro TI'OMOJIOIOB: PCAKOUN  3aMCHICHUA
B OCH30JILHOM KOJbLOC W YIIJIICBOAOPOJHOM paJuKaJIC, PCaKIUKW ITPHUCOCAWMHCHUA,

OKHMCJICHHE TOMOJIOTOB O€H30Ja. IIpeacraBaeHUE O  MEXAaHM3ME  peaKIUM

BJIGKTDO(bI/IHBHOFO 3aMCIIICHU . HpeﬂCTaBJIeHI/Ie 00 OPUCHTHUPYIOIICM IIGP'ICTBHH

3aMecTUTelled B OEH30JIbHOM KOJbIE Ha NpPUMEPE aJIKWIbHBIX pPAaJIUKaJIOB,
KapOOKCUIIbHOM, THAPOKCUIIbHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTHpoia. [lomumepusanus ctupona.

CnocoObl OJTy4YeHHsI U IPUMEHEHNE apPOMATUYECKHUX YTIE€BOAOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTsHBIE Ta3zbl. HedTh u e€ mnpoucxoxaceHue.
KameHnHblii yrosab ¥ MpOAYyKTHI €ro NepepadoTKH.

Cnocobbl  mepepaboTku  He(pTU:  TNEpPEeroHka, KPEeKUHTr  (TepMHYECKUH,
Katanutuyeckuil), pudopmunr, mnuponus. [Ipomaykrsl mnepepaboTku HEPTH, HX
MIPUMEHEHUE B MPOMBIIIUICHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKY PA3IUYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE  TaJOre€HIPOU3BOJHBIX  YIJIEBOAOPONOB. Peakunn

3aMCIICHUA rajorcHa Ha THAPOKCOIPYIIIY, HUTPOT'PVIIILY, OUAaHOTI'PVIIILY,

aMuHOrpyImmny. /[eicTBre Ha raJIor€HIPOU3BOAHBIE BOJHOIO W CIIMPTOBOrO pacTBOpa
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HléJ'IOLIH. BBaHMOHeﬁCTBﬂe JAUTAJIOTCHAJIKAHOB C MAardnMcM M IHWHKOM. [lonsTe o

MCTAJJIOOPIaHNYCCKUX COCIMHCHUAX. Hcnonn3oBaHue raJIOTCHIIPON3BOAHBIX

YTIIEBOJOPOAOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTaHUYECKUX BEIIIECTB.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUYEHUS BELIECTB U UX MPEBPAILCHUN:; U3yUCHUE
(U3UYECKUX CBOKWCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), Ka4ECTBEHHBIX pPEAKITUi
YIIEBOAOPOIOB PA3IMYHBIX KJIaccoB (0OeciBeYMBaHUE OPOMHOM WM MOJHON BOJBI,
pacTBOpa IepMaHTraHaTa Kajus, B3aUMOJCHCTBUE alleTHJIEHa C aMMHAYHbIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHApYKEHHUE YTIepo/ia M BOAOPOIa
B OpPraHWYeCKUX BEIECTBAX; IMOJYYCHHE HSTUJIEHA U U3YYCHHE €ro CBOICTB;
o3HakomieHue ¢ koyekimusaMu «Hedts» u «Yromp», ¢ oOpasimamu ImacTMace,
Kay4qyKOB U PE3UHBI, MOJICITUPOBAHUE MOJICKYJT YTJIEBOJIOPOJIOB
Y TAJIOTCHITPOU3BOIHBIX YTIIEBOJOPOIOB.
Kucaopoacoaep:kaiiue opranndeckue coeIuHeHus

[IpenenbHble ogHOATOMHBIE CrUPThL. CTpoeHHE MOJIEKYJ (Ha MpUMepe METaHoJa
W 9TaHona). ['omomoruueckuii psia, obOmas dopMmyna, H30MEpHs, HOMEHKJIATypa
n kinaccudukanusa. dusmdeckre CBOWCTBA NPENCTBHBIX OJHOATOMHBIX CIHPTOB.
Bonopoansie cBsI3u MEX 1y MOJIEKYJIaMU CITUPTOB.

XVUMHUUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHHs, JAeTUapaTaiii, OKHUCICHHUS,
B3aUMOJICCTBE C  OPraHWYECCKUMH W  HCOPTaHWYECKUMH  KHCJIOTaMH.

HDCI[CTaBJICHI/IC O MCXAaHHU3MC DCaKHI/Iﬁ HVKJ'I@O(bI/IJ'IBHOFO 3aMCIICHUA. KauecTBennas

peakIus Ha OJHOATOMHBIE CHUPTHI. JlelicTBHE 3TaHOJa M METaHOJa Ha OPTraHU3M
yenmoBeka. CriocoObl MOTyYeHUs U TPUMEHEHNE OTHOATOMHBIX CITUPTOB.

IIpocteic »dupbl, HOMeHKIaTypa u u3oMepusa. OcoOeHHOCTH (HU3NISCKHUX
U XUMHUYECKUX CBOMCTB.

MHOTOaTOMHBIE ~ CIIUPTHI —  OTWICHTJWKOAL W TNMIepuH.  Dusnyeckue
1 XMMHYECKHE CBOMCTBA: PEAKIIMH 3aMCIICHHS, B3aUMOJCHCTBHE C OpPraHUYCCKUMH

N HCOPTaHWYCCKHMMHU KHCJIOTAaMH, KAYCCTBCHHAA PCAKIIMA HAa MHOIOATOMHBIC CIIMPTHI.
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HeiictBue Ha opraHu3sM denoBeka. CnocoObl TMOJyuyeHUST U IPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

@®enosr.  CTpoeHHME  MOJEKYJIbl, B3aUMHOE  BIHSHHE  THJIPOKCOTPYIIbI
u OeH3osbHOrO siapa. dusnueckue cBoiicTBa (eHona. OCOOEHHOCTH XMMUYECKUX
cBoiictB (enoma. KauectBennole peakuuu Ha (enon. TokcuyHOCTh  (eHOmA.
Crioco0blI nostyueHust U npuMeHeHue penona. eHonpopmanbaeruiHas cMoJa.

KapOoHuiabHbIE COCAMHEHUS — aJIbJETHJbl U KETOHBI. DJEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpymnmbl. ['OMOJOrHYecKHe psAbl albJerHI0B M KETOHOB, 00IIas
dopMyna, wu3oMepusi U HOMEHKJaTypa. @DuU3MUYECKHE CBOWCTBAa  alIbJETU]IOB
Y KETOHOB.

XVWMHUYECKHE CBOWMCTBA alIbJIETUAOB M KETOHOB: PEAKIHMH IPUCOEAUHEHHUS.

[IpeacraBaeHUe O MEXAHM3ME  PEaKIUM HVKHGOd)I/IJII)HOFO IIPUCOCANHCHMHSI.

OxuclieHHe albJeruoB, KadeCTBEHHbIE peakuuu Ha anpAerujapl. CrnocoObl
IIOJIyYEHHUS U IPUMEHEHUE aJIbErU0B U KETOHOB.

OAHOOCHOBHBIE TIpeJeNbHbIE KApOOHOBBIE KHUCIOTBL. OCOOEHHOCTH CTPOCHMS
MOJIEKYJl KapOOHOBBIX KHCIOT. M3oMepus u HoMeHknarypa. Pusndeckue cBOMCTBa
OJTHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHCIOT. BoJoponHble CBA3M MEXIy
MOJIEKYJIaMH KapOOHOBBIX KHUCIIOT.

XVWMHYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, pEAKUUs dTepUPHUKALNU, PEAKINU
C Y4aCTHEM YTIIEBOJOPOIHOIO paJHKaia.

Oco00EeHHOCTH CBOMCTB MypPaBbHUHOW KUCIIOTHI.

ITonsatue o ITPON3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOKHBIX 3(1)I/Ian, AHIruapuaax,

TaJJOrCHAHIuapuaax, aMmaax, HUTpuJjiax.

Muoroo0pasue KapOOHOBBIX KHCJIOT. OCOOEHHOCTHM CBOMCTB HEMPEIEIbHBIX
1 apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KHCIIOT, THIPOKCHKAPOOHOBBIX
kuciot. [IpeacraButenu BeICIIUX KapOOHOBBIX KUCIIOT: CTEAPUHOBAsSI, TATBbMUTHHOBAS,

OJICMHOBAas, JIMHOJICBAsA, JTUHOJICHOBAA KHMCJIOTHI. Crioco0On1 IMOJIYUYCHHA U IIPUMCHCHUC

KapOOHOBBIX KUCIIOT.
50



Cnoxuble 3¢upsl. ['omomormueckuit psg, oOmas QopMmyrna, H30MepHUs
1 HOMEHKJNaTtypa. Du3nyeckue W XMMUYECKHE CBOWCTBA: THUAPOJU3 B KHCIOU
U IIEJIOYHOM CpeJie.

Kupel. Ctpoenne, ¢GU3HUYECKHE U XUMHYECKUE CBOWCTBA KUPOB: THIPOJIN3
B KUCJION U 1ienouHoi cpeae. OCOOEHHOCTH CBOMCTB >KUPOB, COJEPKAIIUX OCTATKU
HETIPECIbHBIX )KUPHBIX KUCJIOT. JKUPBI B IPUPOJIE.

Mp114 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX Motolee aeiictBue. IloHsaTHe

0 cuaTeTnuecknux Moronmx cpeacresax (CMCQO).

OO611ast xapakTepUCTHKA YTIEBOIOB.

Knaccudukanus yrieBooB (MOHO-, - U MTOJIMCAXaAPUIbI).

MoHocaxapuasl:  IJIIOKO03a, bpykTo3a, rajgakrosa, pubo3a, JI€30K-
cupubo3a. duznueckue CBONCTBA Y HaXO0XKJICHUE B IIPUPOJIE.

®dotocunTe3. OnTuyeckas H30MCPH. KOJ’IB‘-IaTO-LIeHHaH TAYTOMCPpHA Ha IPHUMEPEC

MOJICKYJIbI [JIFOKO3bl, IPOSKIMU Xeyopca, o, B -aHOMCPLI I'NTIOKO3B5I.

XVMMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIUH C yYACTUEM CIIUPTOBBIX U aJIbJACTUIHOU
IpynI, CHOUPTOBOE M MOJIOYHOKHCIIOE OpokeHue. I[IpuMeHeHue TIIIOKO3bl, €€
3HAYEHHUE B KU3HENEATEIbHOCTH OpraHu3Ma.

Hucaxapuael:  caxaposa, MajabTO3a M JIAKTO3a. BoccranasnuBatomue
Y HEBOCCTAaHABIMBAIOUIME naucaxapuabl. [uapomus aucaxapunoB. Haxoxnenue
B IIPUPOJIE U IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmajl, TJIMKOT€H W Lesutrono3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmajla, IIIMKOreHa U LeJUII0I03bl. PU3NYecKue CBOMCTBA Kpaxmalla U LEeJIIH0I03bI.
XVMMHUYECKHE CBOMCTBA Kpaxmania: TUApPOJN3, KAa4eCTBEHHAs pEaKUUs C HOJIOM.
XVMMHYECKHE CBOWCTBA LEIUIIOIO03bL: TMIPOJIU3, MOIy4eHHE 3(UPOB LEUIIOIO3BL.
[ToHsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN IIENK).

OKCHEpUMEHTAIIBHBIE METOABl HM3YyYEHHs BEUIECTB W HX IPEBpalICHUM:
PacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJICMCTBHE 3TAHOJIA C HATPUEM,

OKHMCJICHHME STUJIOBOIO CIHMPTA B AIBJACTHUJ HA PACKAJIEHHOM MEIHOW IPOBOJIOKE;
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OKHUCJICHHE JTUJIOBOIO CIUPTAa AMUXPOMATOM Kajausi (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHAJIOB); KAUYECTBEHHBIE pEaKIUMU Ha ajdpJeruabl (C THAPOKCUIOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)); peakuus riuieprHa ¢ TUIPOKCUIOM
menu(Il); xumudyeckue CBONCTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aMMOJICHCTBUE
pacTBopa TIOK03bl ¢ ruapokcuaoM meau(ll); B3auMoaeicTBue Kpaxmana ¢ UOJIOM;
pelIeHre IKCIepUMEHTANTBHBIX 3a/1a4 1o TemaM «CrupThl U GpeHolby. «KapOoHoBbIE
KUCIOTHI. CIIOXKHBIE ADUPBDY.

A30Tcoaep:Kalme OpraHnyecKue coeJMHeHus

AMHUHBI — OpraHuM4ecKhe MNpOU3BOJHBIE amMMmuaka. Knaccudukaius aMHHOB:
anudaTUIECKUe U apOMaTUYECKUE; TIEPBUYHBIC, BTOPUYHBIC U TpeTHuuHble. CTpoeHHE
MOJIEKYJ, oOmas (opmyna, u3oMepusi, HOMEHKIaTypa M (PU3UYECKUE CBOMCTBA.
XYUMHYECKOe  CBOWCTBa  anu(aTHUYecKMX  aMHHOB:  OCHOBHBIE  CBOMCTBA,
ANKWJINPOBAHKE, B3AaUMOJAECHCTBUE IIEPBUYHBIX AMUHOB C a30TUCTON Kuciaorou. Comnmn
AJTKWJIAMMOHMSL.

AHWINH — TPEACTABUTENIb AMUHOB apoMaTthueckoro psaa. CTpoeHue aHWIMHA.
B3anmHoe BiusiHUE TPy aTOMOB B MOJIEKYJie aHWIMHA. OCOOEHHOCTH XMMUYECKHUX
CBOWCTB aHWIMHA. KauecTBEHHbIE peaklIMy Ha AaHUJIUH.

CrocoObl mody4yeHuss W TpuUMeHeHue anudaTtudeckux amuHoB. [lomyueHue
aHUJIMHA U3 HUTPOOEH30J1a.

AmuHokuciotel. HoMenknatypa u uzomepusi. OTHaelibHbIE MPEACTABUTENH O~

AMHMHOKMCJIOT. TIJIMIIUH, aJIaHWuH, d)eHI/IJ'IaJ'IaHI/IH, CCPHUH, TJIYTAMHHOBAjA KHCJIOTA,

JJU3HUH, HNHUCTCHUH. OnTtuueckas H30MCPHUA  aMHHOKHMCJIIOT. D-u L-aMHHOKHCIOTEL.

dusuyeckre CBONMCTBA aMHUHOKHUCIIOT. XHUMHUYECKHE CBOWCTBA AMHHOKHCIIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCAMHEHUMN, peaKlusl MOJUKOHICHC CAIluu, 00pa3oBaHue
MEeNTUIHONW CBs3U. buojornmdeckoe 3HaueHHE aMUHOKHUCIOT. CHHTE3 W THIPOJIM3

ICIITHAO0B.
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benku kak mnpuponnsie monuMmepbl. llepBuuHas, BTOpUYHAS U TpETHYHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THJIPOJIN3, JEHaTypauus,
KAueCTBEHHbBIEC PEaKLMU Ha OEJIKH.

Ilousatue 00 a30TCOJIEPKAIINX reTEPOLMKINIYECKUX COEINHEHNAX.

HI/IDI/IMI/II[I/IHOBBIG U TIYPHUHOBBLIC OCHOBAHUA. HVKJ'ICI/IHOBBIG KHMCJIOTBI. COCTAaB,

CTPOCHHUC 1 OouoJiornyeckas POJIb.

OKCNEPUMEHTAIbHbIE METOABl M3YYEHUsS BEIIECTB U HUX MPEeBpallCHUI:
pacTBOpeHHE OCIIKOB B BOJIC; JCHATypamus OCIKOB TPH HArpeBaHWH; IIBETHHIC
peakIuy Ha OeJIKU; pelIeHHEe SKCIIEPUMEHTAIIbHBIX 3aad 110 TeMaM
«A3oTcoaepKale OpraHUYeCcKHe COeIUHEHUs» U «Pacrmo3HaBaHuWe OpraHHMYEeCKHUX
COCITMHECHUI.

BbicokomoJieRyIsIPHBIE COeTUHEHMS

OCHOBHbBIC TOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEDP,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALNU, CPEIHSAA MOJEKYJApHas
Macca. OCHOBHBIE METOJIBl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIWHEHUA —

nHoJImMCepu3anusa M IIOJIMKOHACHCAIIHA. [IpeacTaBiaeHUE O CTEPEOPEryISIPHOCTH

u H&HMOHGKYHHDHOﬁ CTPYKTYPEC MNOJHUMEPOB, 3aBUCUMOCTD CBOMCTB IMOJJUMEPOB OT UX

MOJICKVJIIPHOI'O M HAAMOJICKYJIAPHOI'O CTPOCHM .

[Tonumepubie  Mmatepuanbl.  Ilmactmacesl  (HOJMMATHIIEH,  MOJUIPOIMUJIIEH,
MOJIMBUHWIXJIOPU,  MOJUCTUPONd,  MOJIMMETHIMETAKPWIAT,  MOJUKApOOHATHI,
noJIMdTUIICHTEpEePTaNatT). Y THIM3aIus U epepadoTKa IIacTUKa.

DacToOMEphl: HATypaJibHbIA KayuyyK, CHHTETHUECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIPEHOBBIN, U30ITPEHOBBIN) U CUIUKOHBL. Pe3uHa.

BonokHa: HaTypanbHble (XJOINOK, IIEpCThb, MIENK), HUCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHe (KapoOH U JIaBCaH ).

HOJ]I/IMGDBI CIICHMAJIbHOI'O HA3HAYCHUA (Ted)J'IOH, KCBJIApP, DJICKTPOIIPOBOAAIINC

IIOJIMMCPBI, 6H0pa3naraeMLIe HOJ'II/IMeDBI).
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OKCIEpUMEHTANbHBIE METOJIBl M3Y4YEHUs BEIIECTB M WX IPEBPAILLCHUN:
O3HAaKOMJIEHHE C 00pa3uaMu NPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILIACTMAcCC,
KaydyyKOB; pEIICHUE HKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Pacno3naBanue
IJIaCTMACC U BOJIOKOH).

PacuérHble 3a1aun

Haxoxnenue MoiexyisipHoi (hOopMyJibl OPraHMYEeCKOro COeIMHEHUSI TI0 MaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTAaB; HAXOXKJECHUE MOJEKYJISIPHON (HOpMyIIbI
OpPraHUYECKOTO COelWHEHusi 1Mo Macce (00bEMY) MPOAYKTOB CrOpaHHs; IO
KOJIMYECTBY BellecTBa (Macce, O0OBEMY) MPOAYKTOB pPEAKIMU W/MIU HUCXOTHBIX
BEIIIECTB; YCTAHOBJICHHE CTPYKTYpHOU (OPMYJIbI OpPraHMYECKOTO BEIIECTBa Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WJIHM CIIOCOOOB MOJYYEHUS; ONPEIEICHUE IOJIH
BBIXO0/Ia POJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H

Peannzanuss MeXNpeaMETHBIX CBSI3€d MPU HM3YYEHUU OPraHUYECKOM XUMHUH
B 10 Kiacce OCYIIECTBISETCS YEpe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSTUH, TaK ¢ TOHSITUN, MPUHATHIX B OTACIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTecCTBEHHO-HAyYHbIE TOHATHS: SIBJICHHE, HAay4YHbIA (HaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHallM3, CHUHTE3, Kiaccuukanus, HaOIIOJCHUE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®dusukKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUN
YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHHE BellecTBa, (pu3nyeckue
BEJIMYUHBI, €JUHULIBI UBMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorusi:  kierka, opraHu3M, 2JKOocucTema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTb, aBTOTPO(HBIM M TreTepOTPOPHBIA TUIN MUTAaHUA, OpOKEHUE,
(dboToCcUHTE3, TbIXaHNUE, OCIIKH, YTIICBOIbI, )KUPHI, HYKJICHHOBBIC KHUCIOTHI, (DEPMEHTHI.

I'eorpa¢usi: none3Hple HCKONAEMbIE, TOIUIMBO.

54



TexHonorus: IMUIOCBBIC IIPOAYKTBI, OCHOBBI PAIIMOHAJIBHOI'O IIMTAHHWA, MOIOIIUC

cpeacrBa, MaTcpuaibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KITACC «OBIIAA U HEOPT'TAHUYECKAS XUMMUSI»
BA30BbII YPOBEHb
Teopernueckne 0CHOBbI XUMHUH

XUMHUYECKUN 3JIeMEHT. ATOM. SIpo aToma, M30TONBL. DJIEKTPOHHAs 00OJIOYKA.
DHepreTHYecKue ypOBHH, IMOAYPOBHH. ATOMHBIE OpOHMTald, S-, P-, O-3JIeMEHTHI
OcoOeHHOCTH pachpelnesieHus: SJEKTPOHOB MO OpOUTaNsiM B aTOMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOJIOB. DNEKTPOHHASI KOHPUTYpaLHsi aTOMOB.

[lepnoanueckuii 3akoH U [lepuoanueckas cucrema XuMuueckux 3jeMeHToB [l. U.
MenpneneeBa. CBs3b NEPHOIUYECKOTO 3akoHAa U Ilepuoguyeckoid CHCTEMBI
xumuueckux smeMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB [0 IPyNraM U NepuojiaM. 3Ha4eHUe
MEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnue BeuiecTBa. XUMUYECKasi CBA3b. BUJIbI XUMHUECKOH CBSI3U (KOBAJIECHTHAs
HETOJsipHAasE W TMOJsipHAas, HWOHHAs, MeTajuinueckas). MexaHusmbl 00pa3oBaHUs
KOBQJICHTHOM  XHMMHYECKOH CBs3M (OOMEHHBIH U  JIOHOPHO-AaKICIITOPHBIN).
BonoponHas cBsA3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIEHUS.
HNoHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH TMOCTOSIHCTBA
COCTaBa BEIIECTBA. [HUMbl KPUCTALUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA
BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKHU.

[TonsTne o nucnepcHbIXx cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.

MaccoBasi 10J1s1 BEILIECTBA B paCTBOPE.
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Knaccudukanus HeopraHnueckux coenuHeHuid. HomeHkmaTypa HeopraHM4eCKHUX
BeHIECTB. [ eHeTndeckass CBA3b HEOPraHMYECKUX BEUIESCTB, IPUHALICKAIUX K
Pa3IMYHBIM KJ1accam.

Xumudeckas peakuus. Knaccudukamus XuMUYecKUX peakiuii B HeOpraHu4ecKon
M OPraHWYECKOW XMUMHUHU. 3aKOH COXPAHEHUSI MACChl BEILIECTB; 3aKOH COXPAHECHUS U
MPEBpAIICHUS YSHEPTUU TP XUMUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pas3MYHbIX (akTopoB. OOpaTthMbie
peakunu. XuUMu4yeckoe paBHoOBecHe. DakTopbl, BIHSIOMIME HA COCTOSIHUE
xumudeckoro pasHoBecus. [Ipunnun Jle Hlartenbe.

OnekTpoiutuueckas auccornuanua. CuibHble M ciabble 3ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEUIECTB: KHUCIAs, HEWTpalbHasA, MienodHas. [loHsatue o

BOJOPOJHOM ITIOKA3aTCJIC (DH) pacTBOpa. PeaKI_[HI/I MOHHOTO OOMeEHa. FI/IQQOHI/IS

HEOPraHMYCCKUX WU OPraHMYCCKHNX BCIIICCTB.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE — peakiuu. lloHsaTHe 00  3JeKTposu3e

pacnaaBoOB M pacTBOPOB cojieil. [IppMeHEHne 3JeKTPOJImn3a.

OKCIIEpUMEHTANBHBIE METOABl M3YYEHUs BEIIECTB M WX NPEBPALICHUN:
neMoHctpanus Taomun «llepuonuueckas cuctemMa XUMHUYECKUX snemeHToB J[.U.
MenneneeBa»; u3ydeHHE MoOJeNed KPUCTAIUIMUECKUX PEHIETOK; HaONIoeHUuEe |
ONMKCaHUE AEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUAA
BOJIOPOJIa B IPUCYTCTBUU KATAIM3ATOPA, ONPEIEICHUE CPEbl PACTBOPOB BELIECTB C
MOMOIIbI0 YHUBEPCAIIBHOIO MHAMKATOpAa, PEAaKIMH MOHHOIO OOMEHA); MpOBEACHUE
MpPaKTUYECKOM palboThl «BiusiHuEe pa3nuyuHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM

peaKkum».

PacuéTHble 3agaun
Pacyérel Mo ypaBHEHUSIM XMMHUYECKUX PEAKIMKA, B TOM YHUCIE TEPMOXUMHUYECKHE

pvaéTBI, pacqéTm C HUCITIOJIB30BAHUECM IIOHATHUA «MAaCCOBas JOJIA BEIICCTBA».
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Heoprannuyeckasi xumust

Hemeramnsl. Ilonoxenne HemetaimioB B Ileproandeckoil cucTeMe XMMUYECKUX
sanementoB J[.M. MenneneeBa u OCOOEHHOCTH CTpOoeHHsS aroMoB. Duznueckue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (HAa IpHUMEpEe KUCIOpoia, CEpsl,
dbocdopa u yraeposa).

XUMUYECKHE CBOICTBAa Ba)XXHEMIIMX HEMETAUIOB (TaJOreHoB, Cepbl, a30Ta,
¢docdopa, yrieposia U KpEMHHUSA) U UX COETUHEHUH (OKCHIOB, KUCIOPOACOAEPKALINX
KHCJIOT, BOJIOPOJHBIX COETUHEHH ).

IIpuMeHeHne BaKHENIINX HEMETAJUIOB U UX COSUHEHUM.

Meramibl. Ilonoxenne MeramuioB B Ilepuoanueckoid cuCTEME XMMHYECKUX
sanemeHToB JI. M. MenaeneeBa. OCOOEHHOCTH CTPOEHHS SJIEKTPOHHBIX O00JIOUEK
aToMOB MetauioB. OOmue Qusnueckue cBoiicTBa MeTayioB. CruiaBbl METasUIOB.
DIIEKTPOXUMHYECKUN PSI HAIIPSYKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAUIOB (HATpUi, Kalluid, KaJlblIMil, MarHui,
QIFOMUHUN, TUHK, XpPOM, 7K€JI€30, ME/[b) U UX COCITUHECHH.

O6HII/IC CITOCOOBI IIOJIYUCHUA MCTAJIIIOB. Merannyprus. Koppo3us MeTaJjIoB.

Crioco0bl 3aIUThL OT KOppo3uu. [IpumMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl W3YyUYEHHS BEIIECTB M UX MPEBPAICHUN: U3yUYEHUE
KOJuleKuuKn  «MeTtaiiel M CIUIaBbl»,  OOpaslloB  HEMETAJUIOB;  PEILECHUE
AKCIIEPUMEHTAJIbHBIX 3aja4; HaOJIOJICHUE W OINHCaHUuE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIIA ATIOMUHUS C PAcTBOPaMU

KHCJIOT U IIICJ'IO‘I@fI, Ka4CCTBCHHLIC pCAKIINH HA KATHOHLI MCTaJ'IJ'IOB).

PacuérHble 3a1aun

Pacuérel Mmaccel BemiecTBa WM 00bEMA Ta30B MO HU3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM OOBEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIUU BEUIECTB;
pacué€Thl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIU OJTHO U3

BCIICCTB UMCCT IIPUMCCH.
57



XuMHUA U )KU3Hb

Ponp xumum B 00€CNEYEHUH SKOJOTHMYECKOM, JHEPreTUUEeCKON | MHIIEBOM
0e30macHOCTH, pPa3BUTHM MEIUIMHBL. [loHATHE O HAay4YHBIX METOJaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIMIA.

[IpenctaBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO IOTYYEHUS
BAKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEIIECTB U MAaTEPHAJIOB: BaKHEUIIME CTPOUTEIIBHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE MAaTe€puajbl, KpacKu, CTEKJIO, KEepaMHKa, Marepuaibl s
AIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUUECKHUE U MUHEPAJIbHBIC YA00PEHUS.

XuMHsT W 300pPOBbE 4YEJOBEKA: IPABUJIa HCHOJIb30BaHUs JIEKAPCTBEHHBIX
MpernapaToB; MpaBuiia OE30MaCHOT0 KCIOIb30BaHUS TMpEnapaToB ObITOBOM XMMUU B
ITIOBCEIHEBHOM KU3HU.

MesknpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeaMEeTHBIX CBA3€H MPU M3YYCHUU OOIIed U HEOPraHHMYeCKOu
xuMuH B 11 Kacce oCyIIeCTBISIETCS Yepe3 UCI0Ib30BaHNEe KaK OOIINX €CTeCTBEHHO-
HAYYHBIX TOHATHUH, TaK W MOHSATHUM, SIBISIOIIAXCS CUCTEMHBIMH [JI OTICIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Ire ecTeCTBEHHO-HAYYHBIC MOHATUS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajau3, CUHTE3, Kiaccuukaiusi, NEPUOJAUYHOCTb, HAOJIOJICHHE, DSKCIEPUMEHT,
MO/JICJINPOBAHNE, U3MEPEHUE, SIBJICHUE.

@dusuka: marepus, dHEpPrus, macca, aroMm, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAaJIMOAKTUBHOCTb, MOJICKYJa, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHE BeIIecTBa, (PU3WYECKHUE BEIUYMHBI W CAMHUIIBI UX
W3MEpPEHUS, CKOPOCTb.

buonorus: kierka, opranusm, s3KocucTema, onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHu3Me.

I'eorpadusi: MuHepanbl, TOpPHBIE IOPOJBI, IOJE3HBICE HCKOIMAEMbI€, TOIUIMBO,

pECypCHI.
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TexHomorusi: XUMHYECKas IMPOMBIINIJICHHOCTb, MCTAJLIYpIrusa, IIPOU3BOIACTBO
CTPOUTCIIbHBIX MAaTCPHUAJIOB, CEIBbCKOXO03SMCTBEHHOC IIPONU3BOACTBO, ITHIICBAA
IMPOMBIINIJIICHHOCTD, @apMaHeBTI/I‘-IeCKaﬂ IMPOMBIINIJIICHHOCTD, IMPpOMU3BOACTBO
KOCMCTHYCCKUX  IIpCIIapaTtoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB,

QJICKTPOHHAS NPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'MH.

11 KITACC «OBIIASAA U HEOPT'TAHUYECKAS XUMUS»

YIJIYBJIEHHBIA YPOBEHD

Teoperuyeckue OCHOBbI XUMUHU
Atom. CocTaB aTOMHBIX s/1€p. XUMHUUECKHUM 2J1€MEHT. M30TOIIbI.

KODHVCKVJIHDHO-BOJIHOBOI;’I AYaJIi3M, JIBOMCTBEHHAs IIpupoaa  J3JICKTPOHA.

CTpOGHI/IG QJICKTPOHHBIX 000J10UEK daTOMOB, KBAHTOBBIC YHMCJIA. SHepFeTH‘-IGCKI/Ie

YPOBHH M TOAYpPOBHU. AToMHBIE opOutanu. Krnaccupukamuss XUMHUECKUX

aJieMeHTOB  (S-,p-,d-,f-aemenTsl). PacnpeseneHue 3JIEKTPOHOB IO ATOMHBIM

opOuTaNIAM; OPUHIMUI MHUHUMYMa HHepruu, npuHimn I[laynu, npaBuino XyHja.
DJNIeKTPOHHBIC KOH(UTYpAIIUM aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHHH, dJICKTPOHHBIC KOH(PHUTYpAIIMH HOHOB.

[lonsTHE 00 OQHCPIrun HMOHM3aIllH, SHCPIrumn CpoaACTBa K 3JICKTPOHY.

DIIEKTPOOTPULIATEIILHOCTb.

[lepnonnueckuii 3akoH WU lleproanueckass cucreMa XHUMHUYECKUX 3JIEMEHTOB
J. U. Menneneera. CBa3bp nepuoauyueckoro 3akoHa u llepmogmueckoit cucTteMbl
XUMHYECKUX  DJIEMEHTOB C  COBPEMEHHOM  TEOpPUEW  CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKHUX JIEMEHTOB M O0pa3yeMbIX MU
MPOCTHIX U CIIOXKHBIX BEIIECTB IO TPYIIAM U NepuoaaM. 3HAYEHHUE MEPUOANIECKOTO
3akoHa /. 1. Menneneena.

XUMHU4YEeCKasi CBsI3b. Buabl XMMHUYECKOM CBSA3M: KOBAJICHTHAs, MOHHAd,
MeTayumueckas. Mexanu3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3M: OOMEHHBIN
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1 JOHOPHO-AKIENTOPHBIM. DHEprusi W JjauHa cBs3u. [lojsipHOCTH, HANpPaBIECHHOCTH
W HACBIIAEMOCTh KOBAJIEHTHOW CBA3U. KparHble cBs3u. BojgopoaHas CBs3b.
Me)XMONEKyYJIIIpHbIE B3aUMOIECHCTBHS.

BaneHTHOCT M BaJeHTHBIE BO3MOXXHOCTH aTOMOB. FI/I6DI/II[I/I32H_II/I$I ATOMHBIX

opbutaneil. CBA3b JJIEKTPOHHON CTPYKTYpbl MOJEKYJI C HUX TeOMETPHUYECKUM

CTpoeHHEM (Ha IpUMepe COSAMHEHHM 3JIEMEHTOB BTOPOTO MEPHOJIA).
[IpencraBienne O KOMIUIEKCHBIX coeauHeHusx. COCTaB KOMIUIEKCHOTO HOHA!

KOMHJIGKCOO6pa3OBaTCJ'II>, JINTaHBI. KOODI[I/IHaHI/IOHHOG uncjo. HomeHkmarypa

KOMIUIEKCHBIX COEIMHEHWHU. 3HAaUYeHHE KOMIUIEKCHBIX coenuHeHun. IlousarTue

0 KOODAWHAIIMOHHON XUMHUH.

BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJISIDHOTO  CTpO€HHs.  Tumel
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOIMCTBA BELIECTB.

IlonsiTue o AJUCIICPCHBIX  CHUCTCMaAX. Hctunnbie PaCTBOPBLI. [IpeacraBiaeHue

O KOJUIOUJHBIX pacTBopax. CrnocoObl BBIpaKEHHs] KOHLEHTPALMU pPacTBOPOB:
MaccoBasi JIOJIsI BEIIECTBAa B PacTBOpPE, MOJSpHas KOHUEHTpauus. HacelmeHHsie
Y HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KprcTamuioruaparsl.

Knaccudpukanus M HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. TpHUBHAJIbHBIC
Ha3BaHUS OTJEIBHBIX IPEICTABUTENICH HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XUMHUYECKHX pEakIWii B HEOPTraHWYECKOM U OpraHUYeCcKOM
XUMHUHU. 3aKOH COXpaHEHUsI MAacChl BEILECTB; 3aKOH COXPAHEHUS M MPEBpaILECHUs
SHEPIrUud NpPH XUMHUYECKUX peakuusax. TeruioBble 3(PPEeKTbl XMMHUUYECKHX pPEAKIUH.
Tepmoxumuyeckrne ypaBHEHHUS.

CKOpOCTh XMMHUYECKOW peakln, €€ 3aBUCUMOCTh OT pPa3IUYHbIX (PAKTOpOB.
['omoreHHsbI€ U TeTeporeHHble peakuuu. Katanus u kataan3aTtopsl.

OOpatumble ¥ HeoOpaTUMble peaklUuu. XUMUYecKoe paBHOBecue. KoHcTaHTa

XUMHWYCCKOI'O PABHOBCCHI. (DaKTOpBI, BIMAIONIMEC Ha IIOJIOXKCHHUC XHUMHYCCKOI'O

PaBHOBECHU:A: TCMIICpATypa, AABJICHUC W KOHLCHTpAIMKM BCHICCTB, Y4AaCTBYIOIIUX

B peakumu. [Ipunnun Jle [laTense.
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Onexrponurnyeckas aucconnanus. CuibHbIE U ciaaOble EeKTposnThl. CTENeHb

JUucconuranunu. Honnoe IIPOU3BCACHNUC BOJbI. Cpez[a BOJIHBIX paCTBOPOB: KUCJIOTHAA,

HeWTpanabHas, menodyHas. Bomopoansliii nmokasarens (pH) pactBopa. ['maposus colet.
Peaxiiuu monnoro oomeHa.

OKHUCAUTENBLHO-BOCCTAHOBUTENbHBIE peakunn. CrerneHb OKHUCIeHUS. OKUCIUTED
U BOCCTaHOBUTENb. IIpomecchl OKHCIEHHST W BOCCTAaHOBJIECHUA. BaxHeliine
OKUCIIUTENIM W BOCCTAHOBUTENIU. METOA »BJIEKTPOHHOTrO OanaHca. IJIEKTPOJIU3
pPacTBOPOB U PacCIJIaBOB BEIIECTB.

ODKCNEPUMEHTAIbHBIE METOJIBl  HM3YYEHHsS BEIIECTB M WX  [PEBPALLCHUI:
pa3loKEHWE TEPOKCUIA BOAOPOJA B MNPUCYTCTBUM KATAIM3ATOpPA; MOJIEIU
KPUCTAJUIMUYECKUX PEHIETOK; MPOBEICHUE PEaKIMii HOHHOTO OOMEHa; OINpe/esieHHe
Cpeabl pPacTBOPOB C TMOMOIIBIO HWHJHWKATOPOB; HW3YYCHHUE BIIHASHUS PA3IAYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOM pPEaKIMu ¢ TMOJOXKEHUE XHUMHYECKOIo
PaBHOBECHSI.

Heoprannyeckass xumus

[Tomoxenne HemetaiuioB B llepuognyueckod cuUCTEME XUMHYECKHX DJIEMEHTOB
JI. 1. MenneneeBa U OCOOCHHOCTH CTpOEHHSI MX aTroMoB. Du3nyeckue CBONCTBa
HEMETaJUIOB. AJUTOTPOIIMS HEMETAUIOB (Ha MpUMepe KHUCIopojna, cephl, docdopa
U yrieponaa).

Bonmopon. [Ilonyuenuwe, Qusnyeckue U XUMHUYECKUE CBOMCTBA:  pPEAKIUU
C METaJUITaMH ¥ HEMETaJJIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapuibl. ToNIuBHbBIE
DJIEMEHTHI.

lanorensl. HaxoxzaeHue B Ipupojie, CHOCOObI  TOdy4deHHs, (uznueckue
A XMMHYECKHE CBOMCTBA. | 'ajoreHoBOAOpObl. BaxkHenne KuCIOpOaCOIepKallnue
coeIMHEHUs TrajgoreHoB. JlaGopaTopHble M MPOMBIIUICHHBIE CHOCOOBI MOJYYCHUS
rajoreHoB. [I[pyMeHeHne rajJJoreHoB U X COCTMHEHU M.

Kucnopon, o30H. JlabopaTopHbie ¥ MPOMBIIUICHHBIE CIIOCOOBI  MMOJTyYEHUS

KucJopoaa. ®dusznyeckue U XUMHYECKHE CBONMCTBA U IMPUMCHCHHUC KHCJIOPOda
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1 030Ha. OKCUABI U IEPOKCHUJIBI.

Cepa. HaxoxnaeHue B mpupojie, CocOObI MOTydeHUs, GU3HIECKUE U XUMUYCCKUC
cBoiictBa. CepoBogopo, cyibduabl. Oxcup cepri(1V), okcun cepoi(VI). Ceprucras
U cepHask KUCIOTHI U X coiar. OCOOEHHOCTH CBOMCTB cepHOU KucaoThl. [I[puMenenue
CepbI U €€ COCTMHECHUN.

Azot. HaxoxaeHue B npupojie, CrocoObl MoiayyeHus, GU3nueckue U XuMUYECKUe
cBoMcTBa. AMMUaK, HUTpUAbL. OKCHIBI a30Ta. A30THCTasi U a30THAs KUCIIOTHI U UX
comd. OcCOOEHHOCTHM CBOWCTB a30THOM KuCHOThl. [IpuMeHeHue a3zota u €ro
COEIMHEHH. A30THbBIE YIOOPEHHUS.

®ochop. Haxoxnenwe B HOpupoae, CHOCOObl  MOMy4YeHUs, (PU3NUECKUE
u xumuueckue cpoiictBa. Dochunsl u dochun. Oxcunbl Gocdopa, docdopHas

kuciaora u eé comu. Meradbocdhopuas u nmupodochopHas KuciaoTel, dhocdhopuctas

u__dochopHoBatuctas kuciaoTel. I[lpumenenue ¢dochopa U €ro COEIUHEHUH.

®dochopHbie YI100peHHUs.

VYraepon, HaxoxaeHue B mpupone. AsuiorponHele Moaudukanuu. duznueckue
U XUMHUYECKHME CBOWCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX yriepojoM. Okcunu
yrinepoaa(Il), okcun yrnepoaa(IV), yroiapHast Kuciota u €€ cojid. AKTUBUPOBAHHBIN

yroib, agcopoims. DysiepeHsl, rpadeH, yriepojHble HaHOTpYOKku. [Ipumenenue

MPOCTHIX BEIIECTB, 00Pa30BAaHHBIX YIIEPOJOM, U €r0 COSAUHEHUH.
Kpemunii. HaxoxneHue B npupoae, CHocoObl  MOMy4YeHUs, (PU3NUYECKHE
u xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpeMHueBass KHCIIOTa, CHIJIMKATHI.
[IpumeHeHue kpeMHUs U ero coeqnHeHnil. CTeKI0, ero nojay4eHue, BUIbl CTEKIIA.
[Tomoxenne meramnoB B [leproanyeckoil CHUCTEME XUMHYECKHX 3JIEMEHTOB.
OCc00EHHOCTH CTPOEHUS HIEKTPOHHBIX 000JI0YEK aTOMOB METaJIIIOB.

PacnipocTpaHeHHE XMMHYECKUX DJIEMEHTOB-METAIJIIOB B 3¢MHOM KOpE.

O6mue ¢usnueckue CcBOWCTBA MeTaioB. [IlpuMeHeHue MeTamioB B OBITY
u TexHuke. CIiiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUN Psii HANpsKEHU meTauioB. OO0I1ue crnocoObl MOTyYeHUs
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METAJUIOB: TUAPOMETAILTYPTHUsl, MUPOMETAIUIYPrus, dneKTpoMeTautyprus. [lonsarue
0 Koppo3uu MeTauioB. CriocoObl 3aUThl OT KOPPO3HUH.

O6mas  xapakrepuctuka MeramwioB |A-rpynnsl  [lepuonnueckoit  CUCTEMBI
XUMHUYECKUX 3JIeMeHTOB. HaTpuil u xanuii: nmonydyenue, Gu3nueckue U XUMHUUECKHE
CBONCTBA, MPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka wmetawioB |lIA-rpynmer  Ileprogudyeckoit  cUCTEMBI
XUMHAYECKHUX AJIEMEHTOB. Maruuii u Kanbluii: MolydyeHue, (GU3nIecKue 1 XUMHUIECKHe
CBOWCTBa, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COeAMHEHUN. JKECTKOCTH BOIBI
1 CIIOCOOBI €€ yCTpaHEHUS.

AMIOMHUHMIA: TIONy4YeHUE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA, NPHUMEHEHHE
IPOCTOTO  BEUIECTBA U €ro  COeAMHEHMH. AMQoTepHble CBOMCTBA OKCHAA
Y TUAPOKCUIA ATIOMUHUSA, TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmiasi  xapakTepucTHka  MeTajyioB  nmoOouHblx  moarpynn  (b-rpymm)
Ileproauyeckol CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

OuU3MYECKUEe W XMMUYECKHE CBOWCTBA XpoMa U €ro coeauHeHud. OKcuabl
u ruapokcunsl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarsl u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOWCTBA. [lonyueHne u npumMeHeHne xpoma.

Pu3nvecKre U XMMUYECKHE CBOMCTBA MapraHia M €ro coeAuHeHni. BaxuHenmme
coenunenust mapranna(ll), wmapranna(IV), wmapranma(Vl) wu wmapranna(VII).
[lepmaHranar Kanus, ero OKUCIUTEIbHBIE CBOMCTBA.

duznyeckue M XUMHUYSCKHE CBOMCTBA JKejge3a M ero coeguHeHnii. OKCHIBI,
ruapokcusl U conu xenesa(ll) uxeneza(Ill). Tlomyuenue u mpuMeHeHHE xKere3a
Y €ro0 CIUIABOB.

dOu3n4ecKue | XMMHUYECKHE CBOWCTBA Meau U e€ coeauHeHui. llomyuenue
Y IPUMEHEHUE MEJI U €€ COETNHEHUI.

[uuk: nonyuenue, GpuU3NUYECKUe U XUMUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA
OKCHJa U TMAPOKCHAA ILMHKA, THIPOKCOKOMIUIEKCHI IMHKa. [IpumeHeHne nuHKa

U €r0 COETMHEHUN.
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DKCNepUMEHTAIbHBIE METOJbl U3YUYEHHS BEIIECTB W UX MPEBPALICHUN: HU3yUYECHHE
0o0pa3IloB HEMETAJJIOB; TOpeHue cephl, (ocdopa, xKene3a, MarHusi B KUCIOPOJE;
U3y4YCHUE KOJUIEKIMM «MeTaibl | CIUIaBbl»; B3aMMOJCHCTBHE  IIEIOYHBIX
U IIEJIOYHO3EMENbHBIX  METAIOB €  BOAOM  (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIOB); B3aMMOJEHUCTBHE LIMHKA MU JKe€jle3a C pacTBOPaMU  KHUCIIOT
U IIEJI0YEH; KaUECTBEHHBIC PEAKIIMU HA HEOPraHWYECKUE aHUOHBI, KATUOH BOJAOPOAA
M KaTUOHBl ~ METAJUIOB;  B3aWMOJEWUCTBHUE TUAPOKCUAOB QIIOMHUHMS M IMHKA
C pacTBOpaMH KHCJIOT U LIEJNOYEH; PEIICHUE SKCIEPUMEHTAIBHBIX 33434 II0 TeMaMm
«l"anorensr», «Cepa umeé coenuHeHUs», «A30T U pochop M UX COCAUHEHUS,
«Mertansl IJ1aBHBIX TOATPYHID», « MeTaasl TOOOYHBIX HOATPYIIID).

XUMUA M KU3Hb

Pounp xumuu B 00ecriedeHnH yCTOMYMBOIO Pa3BUTHUS YETIOBEUECTRA.

IToHATHE O HAyYHBIX METOAAX MO3HAHUS U METOIOJIOTHHA HAYYHOT'O UCCIIETOBAHMS.

Hay4Hnble nprHIMIBI OpraHU3alud XUMUYECKOT0 TPOU3BOACTBA. [IpoMBbIUIEHHBIE
CHOCOOBI MOJIYYEHHUS] BaXXKHEMIIMX BEIIECTB (HAa MpUMEpEe MPOM3BOJICTBA aMMHUAKa,
CEepHOI KHCIIOTHI, MeTaHojda). [IpoMblluieHHbIE CIOCOOBI MOJIYYEHHS] METaJJIOB
U CIUIAaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl U €ro IOCIEACTBHUS.

[IpoOnema mnepepabOTKH  OTXOJOB Y MOOOYHBIX MOPOAYKTOB. Poib  XuMHU

B 00CCIICeYEHUH dYHEPreTHUSCKOM 6e30macHOCTH. [IpUHIINIIBI «3eIEHON XUMUM.

Xumus 1 310pOBbe uenoBeka. JlekapcTBeHHble cpencTsa. [IpaBuiia nenosb30BaHus
JIEKapCTBEHHBIX NIpenapaToB. Pob XUMUKM B pa3BUTUN MEIULIVHBI.

XUMUsl TUIIKA: OCHOBHBIE KOMIIOHEHTHI, NHIIEBble g00aBku. Ponp xumun
B 00€CreuYeHnH MUIIEBON 0€30MacCHOCTH.

Kocmernueckne wu mnapdromepHbie cpenacta. bbeitoBas xumus. I[lpasuna
0€301acHOT0 UCIIOJIB30BAHUS MTPETAPATOB OBITOBOM XUMHH B MOBCEAHEBHON KU3HHU.

XvUMHSI B CTPOUTEIBCTBE: BaXXHEWIIME CTPOUTENIbHbIE Marepuaibl (LIEMEHT,
OCTOH).

XUMus B CEIIbCKOM X03siicTBe. OpraHnyeckue 1 MUHEpaJIbHbIC YA00pEHUs.
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COBpeMeHHBIe KOHCTPYKOMOHHBIC Marcpualibl, KpaCKHh, CTCKIJIIO, KCpaMHKa.

Marepuaisl U1 2JIEKTPOHUKN. HaHnoTexHoIornu.

PacuérHble 3agaun

Pacuétel: Maccel BemiecTBa WM O0BEMAa Tra30B IO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB; MACCHI
(o0BEMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKITUH, €CITH OJHO W3 BEIIECTB UMEET
npuMecH; Macchl (00BEMa, KOJUYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIH OTHO U3
BEIIECTB JIAHO B BHJIE PACTBOPA C ONPEAECIEHHOW MACCOBOW JIOJIEH PACTBOPEHHOIO
BEIIECTBA; MAaCCOBOM JIOJIM W MOJIIPHOM KOHIICHTpAlMM BEIIECTBA B PACTBOPE; HOJIU
BBIXO0/Ia MTPOJYKTA PEaKIMK OT TEOPETUUECKH BO3MOKHOTO.

MexknpeaMeTHbIE CBA3U

Peanmzanus MeXNpeIMETHBIX CBS3C€H IMPU M3YyYCHUH OOINCH W HEOpraHWYeCKOM
xuMuHu B 11 Ki1acce OCyIIECTBIIIETCS Yepe3 UCIO0JIb30BaHNe KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX TMOHSTUH, TaK ¢ TOHSATUM, TPUHATHIX B OTACIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHBIC IIOHSATHS: SBJICHHE, Hay4dHBbIH (hakT, TUIOTEe3a,
TEOpus, 3aKOH, aHallu3, CUHTE3, KiaccUudUKalusi, MEPUOJUYHOCTb, HAOIIOJCHUE,
W3MEpPEHUE, FKCIIEPUMEHT, MO/1€J1b, MOJICTIMPOBAHHUE.

®du3KKa: MaTepus, MUKPOMHUP, MAKPOMHUP, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIEeTUYECKUI ypPOBEHB, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHUE BEIECTBA, MCAIbHBIN Ta3, (U3NUYECKUE BEIUYUHBI,
€JIMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

Buonorusi: kietka, opraHuszMm, SKocucTeMa, Ouocdepa, MeTaboJIM3M, MaKpO-
U MHUKPOJJIEMEHTHI, OCJIKH, *KUPBI, YIJIEBOJbI, HYKICHHOBBIC KHCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M OTOK YHEPTUU B IKOCHUCTEMAX.

I'eorpadusi: muHepanabl, TOpHBIE MOPOIbI, IOJIE3HBIE HCKOIMAeMble, TOIUIMBO,

pPECYpCHI.

TexHoJiorus: XUMHUYECKas MNPOMBINIJICHHOCTb, MCTAJUIYPIrus, CTPOUTCIbHEBIC
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MaTcpHraibl, CEJILCKOXO03s1CTBEHHOE IMPOU3BOJACTBO, NHIICBASA IIPOMBIIIJICHHOCTD,
Cl)apMaI_[eBTI/I‘-ICCKaH IMPOMBIIIJICHHOCTDb, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIAPATOB,

IMPOU3BOACTBO KOHCTPYKIOHUOHHBIX MATCPHUAJIOB, 3JICKTPOHHAA IIPOMBINIJICHHOCTD,

HAHOTCXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMWUS»

10 KIIACC «OPTAHUYECKASA XUMUS»

Ba3oBrlii ypoBeHb (1 yac)

Yriay0aénnblii ypoBenb (1+24aca)

Koui-Bo Kou-Bo
4acoB Pa3nen 1. Teopernueckue ocHOBBI opranudeckoii xumu (3 4)\(94) 4acoB
RY Tema 1. IIpeamer oprannveckoii xumun. Teopusi XMMHYECKOTr0 CTPOCHUSI OPraHUYECKUX 94
COeAMHEHU I
1 [Ipenmer  OpraHM4yeckom  XUMHHU: €€

BO3HUKHOBCHHEC, PA3BUTHC W 3HAYCHUC B
IIOJIYUCHHMHM HOBBIX BCHICCTB H MATCPHUAJIOB.

JlemoHCTpanuu: — O3HAKOMJICHHE C

oOpa3llaMd  OpPraHMYEeCKUX  BEIIECTB U
MaTeprajiaMi Ha HMX OCHOBE, — OIBITHI IO
MPEBPAIICHUIO OPTaHUYECKUX BEIICCTB IPH
HarpeBaHuM (IJIaBJIeHUE, OOyTIIMBaHUE U

TOPEHHUE).

DJIEKTPOHHOE CTPOCHHE aTOMa YIJIEpPOjaa: OCHOBHOE

1 BO30YKJIEHHOE COCTOsIHUS. BasleHTHBIE BO3MOXHOCTH




aToma yriiepoja. XUMUYECKasi CBSI3b B OPraHUYECKUX

COCIMHEHUSX.  Tumbl  TUOpUAM3ALMU  ATOMHBIX
opOuTaneu yrieposa.

Mexanu3Mbl ~ 00pa3oBaHUsl  KOBAJIEHTHON  CBSI3U
(oOMEHHBI 1 JOHOPHO-aKIICITOPHBIN ). Tuns

ICPCKPBIBAHNA aTOMHBIX Op6HTaH€ﬁ; O- 1 TT-CBA3U.

Teopus CTpO€HUS OPraHUYECKHX COCIUHEHHM
A. M. BytnepoBa, €€ OCHOBHbBIE TOJIOKEHUS.
CtpykTypHBIE dbopmyIibl

BeniecTB. ['oMosorus, nzomepusi. XuMHU4ECKas

OPraHuYECKUX

CBiA3b B COCIUHCHUAX

OPraHUYECKUX
OJMHAPHBIC U KPaTHBIC CBSI3U. G- U T-CBS3HU.
JlaGopaTopHBIil OMBIT: — MOJEIHPOBAHUE

MOJICKYJI OPTaHUYCCKUX BCHICCTB.

Opunaphasi, nBoWHas W TpoWHas CBI3b. CrocoObI
paspbiBa CBsi3el B MOJICKYJIaX OPTaHMYECKHX BEIIECTB.
[Tonsarure o cBOOOHOM pajuKaie, Hykiaeodpuie

1 DJIEKTpodHUIe.
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dbopmyIBI BUJIOB:

CTpyKTypHBIE Pa3ITUYHBIX
CKeJIeTHASI.
Buabt nzomepun: cCTpyKTypHasi, POCTPAHCTBEHHAS.
DOnekTpoHHBIC Y()PEKTH B MOJIEKYJIaX OPTaHUICCKUX

COE€TUHEHUM (MHAYKTUBHBIN U ME30MEPHBIN 3PPEKTHI).

IIpencraBnenue 0 KJ1accu(pUKauu
opraHudeckux  BemectB.  HomeHkmarypa
OpraHU4YeCKUX COEIMHEHU I

(cucreMarnueckasi) ¥ TpPUBUAJIbHBIC HAa3BAHUS
BOKHEHIIINX MPEJCTABUTEIICH KIacCOB

OpraHN4YCCKHX BCIICCTB.

OcobOeHHoctu U Kjaccupukanus OpPraHUYECKUX
peakunii. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLNN

B OPraHUYECKOW XUMHH.

DKCIepUMEHTAIbHBIC METOJbI M3yYeHUsS BEIICCTB M HX
NPEBpAICHU: KadeCTBCHHOE OOHApYy)KEHHUE YTriepojaa
¥ BOJIOPOJ/Ia B OPTAHUYECKUX BEIECTBAX. BBIUMCICHHUS:
dbopmybl

OIIpEAECICHUE MOJIEKYJIIPHON
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OpraHu4CcCKOro BCIICCTBA 110 MaCCOBBIM JOJISIM

QJICMCHTOB, BXOJAIIINUX B €I'0 COCTAaB.

Paznen 2. YrueBonoponasi (14)\(40)

24

Tema 2. Hpeneﬂmee YriaeBoaopoabl — aJdKaHbl, HUKJI0AJKAHBI

64

AJNKaHBI: COCTaB U CTPOCHHC, TOMOJIOTHYECKHUM pAaa.

MertaH 1 3TaH — HpOCTGﬁHIPIG MpCaACTABUTCIIN

AJIKaHOB: (1)I/IBI/ILIGCKHC CBOMCTBA.

Homenknatypa n nzoMepus aJkaHOB. DJIEKTPOHHOE

U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKaHOB,
3 .

Sp -rubpuau3anus aTOMHBIX OpOuTajneil yriepona,

o-CcBsA3b. KoHbhopMeEDBI.

JemoHcTpanus: PU3NYECKHME CBOMCTBA aJKaHOB
(pactBopuMoOcTb). [ IpakTueckasipabora  No 1.

[TonyyeHnue meTaHa 1 U3y4eHHUE €ro CBOMCTB.

MeTaH 1 3TaH — XUMHUYECKUE CBOMCTBA (peaKiuu
3aMelIeHUs U TOPEHUS ), HAaXOXKJIEHUE B IPUPOJIE,

IMOJIY4YCHHUC U IPUMCHCHUC.

XUMHAYECKHE CBOMCTBA aJKaHOB: HW30MEPU3ALUH,
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JNETUIPUPOBAHUS, LIMKJIN3aluHY, MMUPOJIN3a,

KpCKHUHTIA. IIpeacraBieHUE O MEXAaHM3ME DPEaKLMU

PaauKaJIbHOI'O 3aMCIICHM .

[uxmoankanel. OOmmas GopMyna, HOMEHKIATypa |
uzoMepusi. OCOOEHHOCTH CTPOEHUSI U XMMHYECKUX
CBOMCTB MaJblX (LIMKJIOMPOIIaH, IUKJIOOyTaH) W
OOBIYHBIX (IIUKJIOTICHTAH, IIUKJIOTEKCaH )
uKiIoankaHoB. CriocoObl MOJMydYeHUs U

MPUMCHCHHUC NUKIIOAJIKAHOB.

(6+1)u

Tema 3. HenpeaesibHbIe yriieBoI0OPOAbI:

AJIKEHbI, AJIKAAUCHDbI, AJIKUHDbI.

Tema 3. HenpeaesibHbIe yI1eBOIOPOABI:
AJIKeHbI, aJIKAIMEeHbl, AJTKUHbI (13+2)4.
Tema 6. 'anoreHnpou3BoAHbIE

yIJ1eBOAOPOaAOB (44).

(17+2)u

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM

pan. OTWIeH ¢  [OpONWIEH —  IPOCTEeuIlne

MPEACTABUTENHN aJKEHOB: (PU3NYECKHUE CBOKCTBA.

AJIKEHBI: szm6p1/1):[1/13au1/m aTOMHBIX oOpOuTanen

yriepona, o- W 7w-cBa3u. CTpykTypHas u
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IrCoOMCTPHUUICCKAsA (III/IC-TDaHC-) HN30MCpPHUL.

Bpruncienus: — HaxoOXIEHHUE MOJEKYJISPHOU 1P
(opMyIIbI OPTaHUYECKOTO COETUHEHHSI TI0 Macce
(06BEMY) IPOTYKTOB CTOPaHMSL.
OTWIIEH U TNPONUJIEH — XUMHUYECKUE CBOWCTBA 1
(peakuuun TUAPUPOBAHUS, raJIOreHUPOBaHUA,
rUapaTtalyy, OKUCIEHUS M  MOJUMEPHU3aLUN),
nojsyyeHue u npumenenue. Ilpaktuueckas paborta
Ne 1. Ilony4yenue 3Tus€Ha U U3YYEHHUE €TO CBOWCTB.
XHWMHUYECKHE CBOMCTBA AJIKECHOB: 3aMELICHUS B O- 1
MOJIOKEHNUE MPU JBOMHOW CBsI3U. lIpencraBieHue
0 MEXaHW3ME PEeaKIMHU 3JIEKTPODUIBLHOTO
IPUCOCANHEHNS.
Tema 6. I'amoreHnmpou3BOJHBIE YTJIEBOJOPOIOB 1

(lgac u3 4): DICKTPOHHOE CTPOCHHE
raJIOr€HONPOU3BOIHBIX yTJIEBOAOPOIOB.
JleMoHcTpanys: dusnueckue CBOMCTBa

YIIEBOAOPOIOB (PACTBOPUMOCTB) YIJIEBOJIOPOIOB.
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Brruncnenus: ONpENEICHUE MOJIEKYJISIPHOU
(dbopMysIbl OPraHUYECKOTO BEIIECTBA MO MAaCCOBBIM

JOJISIM 3JIEMECHTOB, BXOOAIIIUX B €I'0 COCTAaB.

1P

JlaGopatopHbIit ONBIT:— MO/JICIIMPOBAHUE
MOJIEKYJ YTJICBOJAOPOJIOB U TaJIOT€HOIPOU3BOIHBIX
Brraucnenus mo ypaBHEHUI0 XUMHUUYECKON peaKInu
(Maccel, 00bE€Ma, KOJIMYECTBA UCXOJHOIO BEIIECTBA
WM TIPOJAYyKTa pEeaKIMh I10 H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIICCTB

WIH POJTYKTOB PEAKIINHN )

Tema 6. ['amoreHNpou3BOgHBIE YIIEBOAOPOAOB (2
yac w3 4). Peakuuu 3amMenieHuss TrajoreHa Ha
TUAPOKCOTPYIIYy, HUTPOIPYIITY, [IMAHOTPYIIILY,

aMHUHOTPYTIITY.

Tema 6. 'amoreHNpoOU3BOHBIC YTIIECBOIOPOI0B (3
yac u3 4). JleficTBe Ha TaJOreHIIPOU3BOIHBIC
BOJHOIO H IET0YH.

CIIUPTOBOTO  PacTBOpa

BzaumoneiictBue gurajoreHaJKaHOB C MarHueM U
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LIUHKOM.

Ankanuensl. byraauen-1,3 u merunOyraaueH-

1,3: ctpoenue.

AJ'IKaI[I/IeHBII HN30JIMPOBAHHBIC, KYMYJIMPOBAHHBIC.

OcobeHHoCTH QJICKTPOHHOI'O CTpOCHUA
U XUMHYECKHUX CBOMCTB COHp}DKéHHBIX JUCHOB,

1,2- u 1,4npucoeIMHEHUE.

CriocoObI IMOJIYUCHUA U IIPUMCHCHHUC AJIKA/ITUCHOB.

AJIKanueHpl. Ba)KHEUIINE XMMHYECKHE CBOMCTBA

(peakius MOJIUMEPHU3AITIH). [Tomyuyenue
CUHTETUYECKOTO KaydyKa u PE3UHBL.
JlaGopaTopHBIil OMBIT: — O3HAKOMJICHUE C

o0Opa3iiamMu MIacTMacC, KAy4yKOB U PE3UHBI.

Tema 6. ['amoreHNpPON3BOIHBIE YIIIEBOIOPOAOB (4
gyac u3 4). TloHsTHE 0 METAIOOPraHUYECKUX
COCIMHECHUSIX. Hcnons3oBanue
rajOreHNPOU3BOAHBIX B OBITY, TEXHUKE U B

XUMHUYCCKOM CHHTC3C.
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Breruucnenus: OIIPCACICHUC JOJIN BbIXOJA IIPOAYKTaA

pPCaKOH OT TCOPCTUUCCKHU BO3MOIKHOI'O.

1P

AJNKMHBI: COCTaB U OCOOEHHOCTU CTPOCHHS, 1
TOMOJIOTUYECKAN PAX. ALETWIEH — NPOCTEUIINN
NPEACTABUTEIIb AJIKUHOB: COCTAB, CTPOCHHUE,
¢uznyeckue CBONCTBA.
DIJIEKTPOHHOE W MOPOCTPAHCTBEHHOE CTPOECHHUE 1
MOJIEKYJl ~aJKUHOB, SP-THOpUIM3aIMs aTOMHBIX
opOutaneir yriepoaa. XHUMHUYECKHE CBOMCTBA:
JUMEpPU3allMd W TPUMEPHU3ALUU, OKHUCIICHUS.
KuciorHele  cBOWCTBA  aJKMHOB,  UMEIOIINUX
KOHILIEBYI0O  TPOWHYIO  CBsi3b.  KauecTBeHHBIE
peakuMu: Ha TPOUHYIO CBS3b, B3aUMOJCHCTBHUE
aleTUIeHa C aMMUAYHbIM PAacTBOPOM OKCHAA
cepeopa(l).
[Ipaktuueckas padora Ne 3. [loyueHue areTuieHa 1
Y U3y4YE€HUE €TI0 CBOWCTB.
ALIETWICH: XWMHMYECKHE CBOWCTBA (peakiuu 1
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I'mApyupoBaHUsA, TaAJIOICHUPOBAHUA, TIHUApATAllUH,

rOpeHus), MOJyYeHre U MPUMEHEHHE.

2+1)u Tema 4. ApomaTH4ecKue yriieBoJI0po/ibl (8+1)u
1| Apensl. benson: coctas, crpoeHue, puznyeckKue u 1
XUMUYECKUE CBOMCTBA (peaKIMy rajJoreHupoBaHus
Y HUTPOBAHMSI ), MOJYyUYECHHUE U IPUMEHEHUE.
[IpaBuiio apOMaTUYHOCTH, IPUMEPLI 1
ApOMAaTUYECKUX  COCIAUHEHMUM. JlaGopaTopHbIii
onbIT: MoaenrupoBaHUE MOJEKYJ apOMaTUYECKHUX
yrieBooponoB. llpencraBieHue 0 mMexaHU3Me
peakuuii 3J1eKTpoUIBLHOTO 3aMEIICHMUS.
Brrunciienns: — yCTaHOBIIEHHE CTPYKTYPHOMR 1P
(opMyJIbl OPraHMYECKOTO BEIIECTBA HA OCHOBE €0
XUMHUYECKUX CBOMCTB HJIA CITIOCOOOB TIOJTy4YCHHUS.
1P| Tonyon: cocraB, cTpoeHue, (Qusmyeckue 1

XMMHUYECKHE CBOMCTBA (DeaKHI/II/I TaJIOTCHUPOBAHU A

)41 HI/ITDOBaHI/IH), IMOJYYCHUC M IIPUMCHCHHC.

TOKCHUYHOCTH ApEHOB.
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[IpencraBnenre 00 OPUSHTHPYIOMIEM EHCTBHH
3aMeCcTUTENe B OCH30JIBHOM KOJBbIIE Ha MPUMEpE
KapOOKCHIIHHOM,

AJIKHMJIBHBIX paauKalioB,

TUAPOKCUIIBHOM, AMUHO- U HUTPOTPYIIIbI, aTOMOB

rajoreHoB.
XUMHUYECKUE CBOMCTBa OeH3ona U €ro
T'OMOJIOTOB: OKHCJICHHE TOMOJIOTOB O€H30J1a.
['eneTnueckas CBsI3b yTII€BOIOPOJIOB,
MIPUHAJICKAIUX K Pa3TUYHBIM KJlaccam
Cnoco0Ob1 MOJTy4YCHUS apoOMaTUYECKUX
YTJIEBOJIOPOJIOB. OcobenHoct XUMUYECKUX
cBoucTB ctupoJia. [lonmmmepusanus ctupona.
Berunciienusi: — yCTaHOBJIEHHE CTPYKTYPHOH

(opMysbl OPraHUYECKOTO BEILIECTBA HA OCHOBE €r0

XAMHUYECKUX CBOMCTB UJIA CIIOCOOOB IMOJIy4CHUA.

2y

Tema 5. IlpupoaHbIe HCTOYHMKH YIJIEBOJOPOIOB U UX NepepadoTKa

(4+2)u

[Ipuponusie VUCTOYHHUKH YTIIEBOJOPOIOB.

[Ipupoaueiii Ta3 W TNOMYTHbIE HE(TSIHBIE Ta3bl.
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Hedptsy u e€ mpoucxoxaenue. CrnocoOsb

nepepabOTKM  HEPTU:  MEpPeroHka,  KPEKUHT

(TepMUYECKHil, KATATUTUYECKUH ), TUPOITU3.

I'eneTnyeckas CBsI3b MEKIy Pa3IMYHBIMU KJIACCAMU 1
yTIEBOAOPOIOB.
['eneTnueckas cBsA3b MEXKIy Pa3JIUYHBIMU KJIaCCaMU 1P
yTJIEBOAOPOIOB.
[IponykTel nepepaboTku HEPTH, UX TIPUMEHEHHUE B 1
MPOMBIIUIEHHOCTH U B ObITY. KameHHBIN yroyib u
MPOJIYKThI €ro nepepadboTku. JlemoHcTpanus: —
kosutekiuu «HepTb» u «Yromiby.
Boluucnenusi: — omnpenereHue MOJEKYJIApHOR 1

(bopMyJIBI KUCITIOPOI0COAEPIKAIIECTO OPTaHHIECKOTO

BEIIECTBA [0 MAaCCOBBIM  JOJISIM  3JIEMEHTOB,
BXOASIIMX B €ro CcocTaB, Mo wmacce (00bEMY)
IIPOJYKTOB CTOpaHusi; MO KOJUYECTBY BEIIECTBA
(macce, 00bEMY) IPOYKTOB peaKIuy W/ WiIn

HCXOAHBIX BCIICCTB.
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VYpok 0000111eH1s MaTepraia TEMBI. 1P
Paznen 3. Kuciopoacoaep:xamiue oprannueckune coexunenust (12 1)\(364)
3y Tema 6. Cimpthl. ®eHOJI Tema 7. Ciimptbl. ®eHoOJI 9y
IIpenenpHble OAHOATOMHBIE CIIUPTHI. MeTanon u 1
ATaHOJ: CTPOEHHUE, (PUBNYECKUE U XUMHUYECKHUE
CBOMCTBa (peakuuWu C aKTUBHBIMU METaJLIaMH,
raJlor€HOBOJIOPO/IaMHU, TOPEHHE), NPHUMEHEHUE.
Bomopoansle  CBSI3M  MEXAy ~— MOJIEKYJaMU
crupToB. /JlelicTBME METaHONa W JTaHOJIA Ha
OpraHusM uesoBeka. JlabopaTOpHbIE ONBITHI: —
TOPEHUE CIUPTOB; — OKHUCIEHUE 3TaHOJIA
okcuaom meau(Il).
IIpenenbHble  OAHOATOMHBIE  CHUPTHI:  M30MEPHS, 1
knaccupukanusa. PuznyuecKre CBOKMCTBA aJIKaHOJIOB.
JleMOHCTpanus: pacTBOPUMOCTb CIHMPTOB B BOJE.
CnocoObl TOJlydeHHsI U IPUMEHEHUE OJTHOATOMHBIX
CIIUPTOB.
XUMHYECKHE CBOMCTBA AJIKAHOJIOB: JIETHJpaTalliH, 1
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OKHUCJICHHA, BBaHMOHCﬁCTBHC C OPraHNYCCKHNMU

N HCOPraHWYCCKHUMH KHCIIOTaAMHU. [IpeacraBieHue o

MCXAaHU3MC DeaKHI/Iﬁ HVKJ'ICOdJI/IJII:HOFO 3aMCIICHU .

JlemoHCcTpanumu: 1. BsaumonelictBue 3TaHoJIa

c HatpueM. 2. OKucieHue 3STHIOBOIO CIHPTA

AUXPOMATOM KaJIusd (BO?)MO)KHO HUCIIOJIB30BaHHC

BUJICOMATEPUATIOB).
MHOroaromMHble  CIIUPTBHL. OTWICHIJIMKOIb H
TJIMLEPUH: CTPOEHUE, PU3NUECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOAEWCTBHE CO IIEIOYHBIMU
METAJUIAaMH,  KAa4eCTBEHHAas  peakius  Ha
MHOT'0aTOMHbBIE CIUPTHI). JleiicTBUE Ha OpraHu3M
YeJ0BeKa. IIpumenenue rIIMLEepUHa "
sTUeHraukons. JlabopaTopHble  ONBITBI: —
B3aMMOJEHCTBUE TIIMLEPUHA C THAPOKCUIOM
meu(1l).
MHoroatomHsie CIIUPTHI: B3aMMO/JICHCTBUE

C OpraHM4YCCKHMMH 1 HCOPTaHNYCCKHUMH KUCJIOTaAMMU.
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[Ipocteie  3dupbl, HOMEHKJIATypa U U30MEpHS.

OcobeHHOCTH (1)H3PI‘-I€CKI/IX 1 XMMHUYECKUX CBOMCTB.

®deHon: CTpOCHHE MOJEKYJbl, (hU3NUECKHe U
XUMUYECKue CcBOMCTBa. TOKCHMYHOCTH (heHola.
[Ipumenenue dhenomna. Beruncnenus
— [0 YPaBHEHUIO XUMUYECKOM peaKuu (Macchl,
00BbEMa, KOIMYeCcTBa HCXOJAHOIO BEIIECTBA WU
MPOJIYKTa PEAKIIUU 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX

BEIIECTB WIH MTPOJIYKTOB PEAKIIUN).

@deHOJI:  B3aMMHOE  BIUSHUE  TUJIPOKCOTPYIIIHI
u OeH3onbHOTO sipa. OCOOCHHOCTH XHUMHUYECKUX
cBoMCTB (eHona. KauecTBeHHbIE peakiuu Ha (HEHOI.

®enopopmanbaeruHas cCMoJIa.

[IpakTnueckas pabora No 4, Pemienune
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «CHhHpTh

U (EHOJIBDY.

Tua

Tema 7. Anbaeruabl. KapooHoBbIe KHCJIOTHI.

Tema 8. Anbaeruanl. KapooHoBbIe KHCJIOTHI.

214
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Caoxknabie 3¢Gupsbl

Caoxubie 3¢upsbl. JKupbl

Anbaeruanl 51 KETOHBI. dopmabeTu/I,

alncTaJibACTHU . CTPOCHHUC, CI)I/I3I/I‘-IeCKI/Ie u

XMMHUYECKHE CBOMCTBA (pCaKI_[I/II/I OKHUCJICHHUA H

BOCCTAHOBJICHHSI, = KAaueCTBEHHBIC  PEAKIINH).
JlaGopaTopHBIE OMBITHI:
—  OKHUCJIEHHE  aJlbJECTUJOB  aMMHUAYHBIM

pactBopoM okcuaa cepedpa(l) u runpoxcugom

menu(Il).
DJIEKTPOHHOE CTPOCHHE KapOOHMIJIBHOM  TPYIIIIHI.
['oMmosiornueckue  psabl  albJAETUIIOB Y KETOHOB:
U30MEPHS.
IIpencraBiaenue 0 MEXaHU3ME pCAKIIMM

HVKJ'IGOd)I/IJ'IBHOFO INPUCOCANHCHMA aJIbACTUIO0B.

dopmMalibIeTU/I, alETANIBJICTU/I; TTIOJTYyUYCHUE U
MIPUMEHEHUE.

AIIEeTOH: CTPOEHHE, (busnyeckue U

XMMHYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHHUA H
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BOCCTaHOBJIeHI/ISI), IMOJYYCHHMC U ITPUMCHCHUC.

Brerancnenus: OTIpeCNICHUE  MOJIEKYJIIPHOU
(dbopMyIBI OPTraHUYECKOTO BEIIECTBA IO MAaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €T0 COCTaB; MO Macce
(00BEMY) TPOAYKTOB CroOpaHusi; MO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKITUN W/UITU
UCXOJHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOMI
(bopMyIIBl OPraHMYECKOTO BEIECTBA HA OCHOBE €T0

XUMUYECKUX CBOMCTB WJIM CITIOCOOOB MOJTyYCHUS.

Ypok 0000111eH1s MaTepraa TEMBI.

ODHOOCHOBHBIE — MpeNelibHbIE  KapOOHOBBIC

KUCIOTHl. MypaBbuHasi U YKCYyCHas KHCIOTBHI:
cTpoeHne, GU3NUECKHUE W XUMUYECKUE CBOHCTBA
(cBoiicTBa, o0OmMe i Kjacca  KHUCJIOT).
[Ipaktuueckas padota Ne 2. CoiicTBa pacTBopa

YKCYCHOM KUCITOTHI.

OCOOEHHOCTH CTPOEHHSI MOJEKYd KapOOHOBBIX

kucnor. M3omepus u HOMeHKiaTypa. Bopopoansie
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CBA3U MCIXKIAY MOJICKYJIaMHU Kap6OHOBI>IX KHCJIOT.

OI[HOOCHOBHI)IG IMpCaACIbHBIC Kap6OHOBBIe
KHCJIOTHI: pe€aKuun € ydaCTUCM YIJICBOJOPOAHOTO

paaukana.

MypaBbprHass W YKCyCHas KHCJIOTBL:  pEaKLMs

TEpUPUKALINU, TTOTYUCHHE U TPUMEHEHUE.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
MHuoroo6pasue KapOOHOBBIX KHCJIOT.
[IpeacraBuTeny  BbICIIMX  KapOOHOBBIX  KHCIIOT:

IMaJIbMHUTHHOBAsA, JJMHOJICBAA, JIMHOJICHOBAA KHMCJIOTEI.

OcobenHoctu CBOMCTB HEIpeAeNIbHbIX
¥ apOMAaTUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX

KHCJIOT, FI/II[pOKCI/IKap6OHOBBIX KHCIJIOT.

CTeapI/IHOBaﬂ u OJICHHOBAsA KHMCJIOTBI Kak
NpEeACTAaBUTCIIN BBICHINX Kap6OHOBBIX KHCJIOT.
MpbI1a Kak COJM BBICHIMX Kap60HOBI>IX KHCJIOT,

UX MOIOIIIeE NE€HCTBHE.

[IoHsATHE O CUHTETUYCCKHUX MOKOIIIHUX  CPCACTBAX
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CMC).

[IonsTHe O IMPONU3BOJHBIX Kap6OHOBI>IX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHrmapuaax, raJorcHaHrmapuaax,

aMMaax, HUTpuJjax.

Cnoxnble  3¢uUpbl  KaK  MPOU3BOJHBIC
KapOOHOBBIX  KHCJIOT. [HAPOIN3  CIIOKHBIX
3(upoB.

Crnoxnbie 3¢upel. ['oMonorudeckuit psia, oOIas

dbopmya, ©3oMepusi U HOMEHKJIIATYpa.

[IpakTueckas pabora Ne S. Pemenune

OKCIICPUMCHTAJIBHBIX 3aaa4 II0 TCMC «Kap6OHOBBI€

KUCJIOTHI. CIIOKHBIE 2PUPHDY.

Kupsl. I'mapoimn3 xupos. IIpuMmeHeHne xupos.
buonorundeckass ponb xkupoB. Berumcienus: —
[0 YpPaBHEHHIO XMMHUYECKOM peakuuu (Macchl,
00b€Ma, KOJIMYECTBAa MCXOAHOrO BEIIECTBA WIIU
MPOAYKTa pEakuMd 1O W3BECTHBIM Macce,

00bEMY, KOJMYECTBY OJIHOTO U3 HCXOJTHBIX
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BEIIECTB WIH MPOJIYKTOB PEAKIIUN).

XKupsi: ctpoenue, pusnueckue cBOMCTBA.
OC0OEHHOCTH CBOMCTB XKHUPOB, COJAEPKALIUX OCTATKU

HCIIPCACIIbHBIX JKUPHBIX KHCJIOT. >KI/IpI>I B IIPHUPOAC.

Kontponbnass ~ pabora: «Kucnopoacoaepxariue

OpPraHU4YCCKHUC COCOAUHCHU ).

2y

Tema 8. YrieBoabl

Tema 9. YrieBoabl

64

VYraeBoasl: COCTaB, KJIaCCH(bI/IKaI_[I/IH

yIraeBogoB  (MOHO-, JH- M IOJHCAXapHUIbI).

I'moko3a —  mpocTevmmid  MOHOCaxXapum:
O0COOCHHOCTH CTPOCHHS MOJICKYJIbI, (hU3UYecKue
U XUMHUYECKHE CBOMCTBa (B3aUMOJECHUCTBUE C
rugpokcugom Meau(Il), okucieHne aMMHUadYHBIM
pactBopoM okcuaa cepedpa(l), BocctaHoBIeHME,
OpO’KEHHE TJIFOKO3bI), HaXOXJIEHHUE B MPUPOJIE,
IpUMEHEHHE, OnoJiorudeckas poiib. dorocunTes.

@pyKTO3a KaAK U30MEP TITIOKO3BI.

Onruyeckas N30MEPUS. KonpyaTo-1ienaas
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TAaYTOMCpHUA Ha IIpUMCPC MOJCKVYJBLI  TJIIOKO3EI,

npoeKuu Xeyopcea, G,B'&HOMCDLI I''TIOKO3bI.

MoHocaxapuapl:  rajakrosa,  pubo3a,  JE30K-

cupu6o3a. Duznyeckre CBOHCTBA U HAXOXKJICHUE
B ripupojie. JlabopaTopHblii onbIT: B3aumoneiicteue

pacTBopa IoKo3bI ¢ ruapokcugom meau(1l).

Caxap03a — HOpCACTAaBUTCJAb JHUCAXAPHUIO0B,
THAPOJIN3, HaXO0XJICHHUC B IIpupoac Hn
IOPUMCHCHHUC. KanMaJ'I n OCIKJI03a Kak

npupoJHbie mnojuMepbl. CTpOoeHHE Kpaxmalia u

HeUtoNIo3bl. Du3nueckue W XUMUYECKUE
CBOMCTBAa Kpaxmasia (THAPOIN3, KadeCTBEHHAas
peakuusi ¢ uojom). JIabopaTopHbIid OMBIT: —

B3aMMOJICHCTBHE Kpaxmalia ¢ uOJ0M.

I[HC&X&pI/II[BII MaJIbTO3a u JJAKTO34a.

BoccranasiuBarompe U HEBOCCTaHABIIMBAIOLIKE
nucaxapupl. [lomucaxapuasl: riukoreH. CTpoeHue

MaKpOMOJICKYJI INTUKOI'CHA.
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XUMHUYECKHE CBOWCTBA LEJUIKOJIO3bL: THAPOIIN3,
nosiyuenre ddupoB  memwono3bl.  [lonstue 00
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN

MENK).

Pa3nen 4. A3orcoaep:kaniue opranndeckue coequHeHus (3 1)\(94)

3y

Tema 9. AMUHBI. AMMHOKHCJIOTHI. Bejiku

Tema 10. AMUHBI. AMHUHOKHCJI0THI. BeJikn

9y

AMuHbL. MeTUIaMHUH 1 aHWJIUH: COCTasB,

CTPOCHHUC, d)I/I3I/I‘-ICCKI/I€ 1 XMMHUYECKHE CBOMCTBA

(FODGHI/IG, B3aUMOJICCTBUE C BOJOU U

KHUCJIOTaMH).

Knaccuduxanus aMHUHOB: anudarudeckue
1 apOMaTHUYECKUE; MIEpBUYHBIE, BTOPUYHBIC
U TpeTuuHble. AmMuHBL: u3oMmepusa. CrocoObl
MOJTyYeHHUsI ¥ IPUMEHEeHUE aTu(PaTUUYECKUX aMUHOB.

[Tony4yenue aHwIMHA U3 HUTPOOEH30JIA.

B3auMHOe BnusiHME TpPYII aTOMOB B MOJIEKYJIE

AaHUJIMHA. OcobeHHocTH XUMHNYCCKUX CBOICTB
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anunuHa. KauecTBEHHBIC p€akuun Ha AHUJINH.
AMMWHBI: AJKWJIMPOBAHHC, BBaHMOHGﬁCTBHC
IICPBUYHBIX AMHHOB C a3oTucToM Kmcijaorou. Conu

AJIKWJIaMMOHMSL.

AMMWHOKHCIIOTBI Kak ampoTepHbIE
OpraHvyeckue coeauHeHus. Dusnyeckue u
XUMUYECKHE  CBOWCTBA  aMHUHOKHUCIOT  (Ha
npuMepe TIulKMHA). buojorudyeckoe 3HaueHUE

AMHMHOKHMCIJIOT. HCHTI/II[BI.

HOMGHKJIaTypa U U30MCpHus. OTI[CJIBHI)IG
MpCaACTaBUTCIIN O-aMHHOKHUCIIOT: TJIMIWH, aJIaHWH,

d)eHI/IJ'IaJ'IaHI/IH, CCPHUH, INIYTAMHWHOBAA KHMCJIOTA, JIM3HUH,

OUCTCHUH. OnTtnueckas HN30MCpPHUA aMHUHOKHUCJIOT. D-

U L-aMHHOKHUCIIOTHI.

Peakuus nonukoHnaeHcanuu, o0pa3oBaHue MENTHIHON

cBs3u. JleMoHcTparus: PactBopeHue O6€IKkoB B BOJIE.

benku kak IPUPOAHBIC BBICOKOMOJICKYJISIPHBIC

coenuHeHusd.  llepBuuHasg,  BTOpuUYHas W
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TPeTUYHasE CTPYKTypa OenkoB. XUMHUYECKUE

CBOMCTBA OCJIKOB: r'mapojin3, JACHATypalud,

KaueCTBEHHbIE peakuuu Ha OEJIKH.

JleMoHCTpanuu: — JeHaTypalus OelKOB Mpu

Harp€BaHWH, — IBCTHLIC PCAKIINN OEJIKOB.

[Toustne 00 A30TCOACPKAINNX T'CTCPOINKIINYCCKNX

COCIMHCHUAX. [IupuMHUAUHOBEIC n IIYPHUHOBBIC

ocHoBaHus. HyKJI€MHOBEIC KMCIIOTEL: COCTaB,

CTPOCHUC 1 OmoJIornyecKas POJIb.

[IpakTnueckas pabota No 6. Pemienne

OKCIICPUMCHTAJIbHBIX 3aJa4d I10 TEMC

«A30Tcoz[ep>1<aume OpraHUYCCKHUEC COCOANHCHU)).

Pa3neu. 5. Boicokomouiekyasipabie coequneHust (29)\(64)

Tema 10. [InacTmaccol. Kayuyku. Bosiokna

Tema 11. BoicokoMosieKyJISIPHBIE COeIMHEHUSI

OcHOBHBIC IIOHATHUA XUMHUHN

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
CTPYKTYpHOE CTEICHb

OJINMED, 3BEHO,

MMoJIMMEpur3aln, CpCaHsasa MOJICKYJIApHAsA mMacca.
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OcHoOBHBIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —

MOJIMMEPU3ALUSA U IMOJUKOHICHCALIUS.
[IpencraBienue 0 CTEPEOPErYJIAPHOCTH
U HAJAMOJICKYJSIDHOW  CTPYKTYpPE  TOJIUMEPOB,
3aBHCUMOCTb ___ CBOWCTB _ MHOJMMEPOB  OT WX
MOJIEKYJISIDHOTO ¥ HAAMOJEKYJIIPHOTO CTPOCHMUSL.
JemoHcTpanus o6pa3ioB pe3uHbl. BuumeodparmeHT
«BynkaHu3anus pe3suHb.
[Ipaktuueckas pabora Ne 7. Pemenue skcriepumeH-
TaIbHBIX  3amay 1o  temMe  «Pacmo3naBanue
OPTaHUYECKUX COCTUHEHUI.

[TnacTtmacchl  (IOJIMDTUIICH,  TOJMIPONUIICH,

HOJIMBUHWIXJIOPUA, HOJUCTHUPOJI). HaTypanbHBIN

AU CHHTETHYECKHE Kayuyyku (OyTaaueHOBBIN,

XJIOPOIIPEHOBLIA M W30OPEHOBHINM). BoJiokHa:

HaTypaJbHLIE (XJIOIIOK, IEPCTh, HIETIK),

UCKYCCTBEHHBIE (AIlETaTHOE BOJIOKHO, BHCKO034),

90




CUHTCTHYCCKHUC (Kal'[DOH )41 HchaH).

I[CMOHCTpaHI/IH: — O3HAaKOMJICHHUC C o6pa3uaMH
MMPpUPOJHBIX N HCKYCCTBCHHBLIX BOJIOKOH,

IJ1aCTMACC, Kay4yKOB.

[1nacTmaccsr: NOJIMMETUIIMETAKpUIaT,  IOJH-
KapOOHaThl, MOJMUATWICHTepedTanaT. Y Tuiu3aus
1 niepepadoTKa IUIACTUKA. DIaCTOMEPhI: CUIUKOHBDI.

[HonumMepsl crenuanabHOr0 Ha3zHadeHus (TedJioH,

KEBJap, DJICKTPOIIPOBOAAINEC ITOJIMMCEPBHI,

OuropasiaaraeMble IMOJUMEDPHI).

[IpakTueckas pabora Ne 8. Pemenune
AKCIIEPUMEHTANIbHBIX 3a/1au 1o Teme «Pacno3HaBaHue

ImiIacTMacC 1 BOJIOKOH»

Pa3nen 6*. UTorooe mosropenne (14)\(54)

1P

HNToroBas koHTpoIbHAs padoTa 3a kypc 10

KJacca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

Pa3In4YHbIMU KJIaCCaMHU OPTaHHUYCCKHX COCILI/IHeHI/II‘/JI

2P
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[ToBTOpenue.  Bprumcnenus: —  ompenencHue
MOJICKYJIIPHOW (OPMYIIBI OPTaHUYECKOTO BEIIECTBA
0 MAacCOBBIM JOJSIM JJIEMEHTOB, BXOJSIIUX B €T0
cocrtaB; Mo Macce (00BEMY) MPOIYKTOB CTOPAHUS; TIO
KOJMYECTBY BemIecTBa (Macce, 00BbEMY) MPOIYKTOB
PEaKIuy W/WIM UCXOJHBIX BEIIECTB; — YCTAHOBJICHHE
CTPYKTYpHOU (DOpMYJIbI OPraHUYECKOrO BEIECTBA Ha
OCHOBE €T0 XMMHUYECKUX CBONCTB MJIH CITIOCOOOB

IMOJIYy4YCHUA.

2P

1 4 B Hene10, Bcero 35 4, 3 4 B Henearo, Bcero 105 u,

U3 HUX 3 9 — PE3€EPBHOEC BPpEMS u3 HUX 10 v — PE3€EPBHOEC BPpEMH

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O IPEIMETA «XUMMWSD»
11 KIIACC «OBIIASA U HEOPTAHUYECKAS XUMMUS»

Ba3zoBblii ypoBenb (1 uac) Yrayoaéunsblii ypoBensb (1+24aca)

Kon-Bo

qaCoOB

Pa3nen 1. Teopernueckue ocHOBBI XuMuH (129\36 u)

Koi-Bo

qaCcoOB
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34 Tema 1. Ctpoenue atoma. [lepuoanyeckuii 3aKoH U (8+1)u
IMepuoanueckas cucrema xumuueckux 3jeMenToB . U. MenaeseeBa
1| Xumuueckuit smgeMeHT. AToM. Sapo aroma, 1
W30TOIIbI.
KopnyckyisipHO-BOJHOBOU Ayaau3M, JIBOWUCTBEHHAs 1
npupoga  snektpoHa. CTpoeHue  3JIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YHCJIA.
Pacnpenenenue AIEKTPOHOB 1o aATOMHBIM 1
opOuTaNIsIM; OPUHIMI MUHUMYMA SHEPIUH, NPUHIIUI
[Taynu, npaBuiio XyHna.
1 | DnexkTpoHHas o0oJI0YKa. DHepPrTuYecKue 1
YPOBHH, TTOAYPOBHU. ATOMHBIE OpOUTaNH, S-, pP-,
d-amementbl.  OCOOCHHOCTH  paclpeleICHuUs
AJIEKTPOHOB MO OpPOUTANISIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS
KOH(UTypaiusi aTOMOB.
OneKkTpoHHbIE KOH(UIypallud aTOMOB 3JIEMEHTOB 1

MEPBOr0O —  YETBEPTOrO  IMEPUOJOB B OCHOBHOM
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)51 B036y}KI[éHHOM COCTOSHHH, QJICKTPOHHBIC

KOH(UTypallui NOHOB.

[lonsarue 06 OHCPI'my MOHM3alIWH, SHCPTHUH CPOACTBA

K 3JEKTPOHY. DIEKTPOOTPULATENBHOCTb.

[lepnognuecknit 3axkoH u  llepuogmueckas
cucremMa xumudeckux amemernto . .
MenpaeneeBa. CBs3bp NMEPHOJMYECKOTO 3aKOHA M
[lepunonnueckoi CUCTEMBI XUMUYECKUX
anemeHToB J[. M. MenaeneeBa ¢ COBpPEMEHHOU
TEOpHEH CTPOECHHSI AaTOMOB 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XHMHMYECKHX JJEMEHTOB
U 00pa3yeMbIX HMMH TMPOCTBIX U  CJHOXKHBIX
BEILECTB [0 TpyIIIaM M MEepHoJaM. 3HAYECHHE
nepuoauueckoro 3akoHa /[. 1. Menzneneena.
JlemoHcTpanus
Buast  tabmun  «llepuoanueckas — cucrema

xuMHudeckux sjiemeHToB JI. 1. MenaeneeBay

O0o0011IeHME U cUCTEMATU3ALUSA 10 TEME.
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Pabota c recramu B popmate EI'D

YPOK KOHTPOJIS 3HAHUM MaTepraa TEMbI 1P
Pa6oTa ¢ Tecramu B popmate EI'D
44 Tema 2. Crpoenue BemecTBa. MHOrooopasue BeuiecTn 104
Crpoenue BemiecTBa. XuUMUYEcKasi CBsi3b. BuJbl 1
XUMHUYECKON CBsI3M (KOBaJCHTHAs HEMOJSpHAs U
noJIsipHas, WOHHAs, MeTalInyecKas).
MexaHu3Mbl oOpa3oBaHuUs KOBQJICHTHOM
XUMUYECKON CBsI3M (OOMEHHBI U JIOHOPHO-
aKIIENTOPHBIN). Bonoponnas CBSI3b.
BaneHTHOCTSD.
OHepruss W JJMHA  CBS3M. [TonsipHOCT®, 1
HaIMpaBJICHHOCTh M  HACBHIIIAEMOCTh KOBAJIEHTHOM
cBsa3u. Kparnbeie cBsi3u. BomoponHasi CBS3b.
MexXMONEKYIIApHBIE B3aUMOICHUCTBUS
BaneHTHOCTh, ¥ BaJ€eHTHbIE BO3MOXKHOCTH aTOMOB. 1

I'ubpuamsanus ATOMHBIX opOUTAJIEN. CBsa3b

3JIEKTPOHHOM MOJIEKYJI C Ux

CTPYKTYpBbI
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r€OMETPUUYECKUM CTpOEHUEM (Ha npumepe
COEIMHEHUI 3JIEMEHTOB BTOPOTO MEPUO/IA).

DNeKTpoOTpUIATETLHOCTh. CTENEeHb OKUCICHUS.

HNonbpl: xaTHOHBI W  aHWOHBL.  BemecTsa

MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS.

3aKOH TOCTOSTHCTBA COCTaBa BelecTBA. THIIbI

KPUCTALUTMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

JemoHcTpanus

Mogenu KpUCcTaluInYeCKUX PEETOK
[IpencraBieHusi O KOMIUIEKCHBIX  COEIMHEHUSIX.
Cocras KOMILIEKCHOT'O MOHA! KOMILIEKCO-

O6paBOBaTCJ'H::, JIUTaHABbI. KoopanHammoHHOE YHMCIIO.

Homeunxkiarypa KOMIUJIEKCHBIX COEJIMHEHUN.

3HaueHUe KOMIUIEKCHBIX coenuHeHuii. lloHsTne

0 KOOPJIMHAIITMOHHOU XUMUH.

[Tonsitue o mucnepcHeIX cucrtemax. MIcTUHHBIE 1

KOJUIOMJHBIE  pacTBOphl.  MaccoBas  A0Js

BEIIIECTBA B PaCTBOPE.
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CnocoObl  BBIpaXKEHUSI KOHUEHTPALMH PacTBOPOB: 1
MaccoBas JIOJisl BEIIECTBA B PacTBOpE, MOJsIpHas
KOHIICHTpAITHSI.
Hacermennsie Y HEHACBIIIICHHBIE PacTBODHI, 1
pacTtBopuMOCTb. Kpucramioruaparsl.
Boruunciaenus
C UCTIOJIb30BAaHUEM  TOHSATUH  «MaccoBasg  JIOJS
pPacTBOPEHHOTO BEIIECTBA», «MOJISIPHAs
KOHIICHTPAITUSD»
1 | Knaccudukanus HEOpraHM4YECKUX COCIUHEHHM. 1
Homenknatypa ~ HEOpPraHMYECKHX  BEIECTB.
['eHeTHueckas CBSI3b HEOPTAaHUYECKUX BEIIECTB,
MPUHAIICKAIINX K PA3TUYHBIM KJIaccam
(5+1)u Tema 3. Xumuveckne peakuuu (17 +1)u
Boeruuciaenus 1P
— Macchl BemecTBa WIM 00bEMa Ta30B MO
U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WU

00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB;
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— MAacCcoBOM [JIOJIM ¥ MOJIIPHON KOHILIEHTpauuu

BCIICCTBA B paCTBOPC

Bobruuciienus
— Macchl (00BEMA, KOIMYECTBA BEUIECTBA) MPOIYKTA
peakmuu, eCiaM OJHO M3 BEIIECTB JaHO B BHJC
pacTBoOpa C OINpeAesIEHHON MaccOBOM JoJiei

PacTBOPEHHOIO BELIECTBA

XuMudeckas peaKIus. Knaccuduxanus
XAMUYECKUX PpEaKIUi B HEOPraHUYECKOW U
OPraHMYEeCKON XUMUU. 3aKOH COXPAHECHUSI MACCHI
BEIIECTB; 3aKOH COXPAHEHUS W IPEBPAIICHUS

9HCPIr'uU Ipru XUMHUUYCCKUX PCAKIUAX.

TeroBble  3hdEKTHI  XUMHUYECKUX  pPEaKIuil.

TepMoxXuMUYeCcKre ypaBHEHUS.

Boruunciienust

— TerI0BOro 3P eKTa peakinu
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CkopocTh  peakiuv, €€ 3aBUCUMOCTb  OT

pa3muuHbIX  (hakTopoB. OOpaTHUMBIEC pPEaAKIIMH.
XuMuueckoe paBHoBecue. DaKTOpbl, BIUSIOIINE
Ha  COCTOSIHUE  XHMHUYECKOTO  PABHOBECHS.
[Tpunuwmn Jle Hlaremnse.

IIpakTnueckas pabora
No

1. BnusHue pasznuyHbix (HaKTOPOB  Ha

CKOPOCTb XUMHYECKOM pcaKuunm.

I'omorenneie wu I'CTCPOICHHBIC PCAKIHHU. Karanus
N KaTaJIN3aTOPHI.
KoHCTaHTa XHMMHYECKOIr'O PAaBHOBCCHA. qDaKTOpBI,

BIIMSIOLIME HA IOJOKEHUE XUMHUYECKOTO PaBHOBECHS:

TEMIIEpaTypa, AABJICHUE W KOHLICHTPALMM BEILECTB,

ydacTtByromux B peakuuu. [ Ipunnun Jle [aTense.
IIpakTnuyeckas padora

Ne 2. Bausitnue pa3nuyHbiX (PaKTOPOB HA MOJIOKEHUE

XUMHUYCCKOI'O paBHOBCECHUSI.

DnekTponautuueckas auccounanus. CUibHbIE U
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ci1a0ble 3JIEKTPOJIUTHI. Peakiinn HOHHOTO
oOMeHa.
JlaGopaTopHasi pabdora

— IIPOBCACHUC peaKHHﬁ MOHHOT0 0OMEeHa

Breimonnenue ynpa}KHGHI/Iﬁ nmo TtemaMm: CHIIbHBIC
U clradbIe QJICKTPOJHUTHEI. CreneHb JuCCconuanmnu.

Peakuyu noHHOTO oOMeHa.

Pemenue 3amay no teme: XuMHU4YECKOE paBHOBECUE

CunpHple u cnabble  3nektpoiauthl. Cpena
BOJIHBIX pacTBOpOB BEILIECTB: KHCJIas],
HEHUTpasibHasl, IEJTOYHAS.

[Tousitue o BomopomaHom mokaszarene (pH)

pacTBOpa. ['maponus OPraHN4CCKHUX n

HCOPraHUYCCKHUX BCIIICCTB.

JlabopaTopnas padora
— ONpEIEJIEHUE Cpelbl PaCTBOPOB BEILIECTB C

IMOMOIIbIO YHUBEPCAJIbHOTO MHAHUKATOPA.

Honnoe npowusBenenne Bonbl. Cpena  BOAHBIX
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PaCTBOpPOB: KHCJIIOTHAA, HeﬁTpaHBHaﬂ, mejiodHasd.

Bonopoansiii mokaszarens (PH) pactBopa.

T'uaponus conei. 1
1 | OKHUCIUTEBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1
JemoHcTpanus
PaznoxkeHnue mnepokcuaa BOJIOPOJa B TPUCYT-
CTBUM KaTanu3aTtopa. lloHsTHe 00 S3JeKTpoau3e
pacIuUIaBOB U pacTBOpoB coJieh. [IpuMeneHue
AJIEKTPOJIN3A.
OKHCIIUTENEHO-BOCCTAHOBUTEIILHBIE pEaKIINH. 1
Crenenb okucneHus. OKUCIUTENb U BOCCTAHOBUTETb.
[Tpomnecchr OKUCIICHUS ¥ BOCCTaHOBJICHHS.
BaxHeimme OKHCIMTENM Y BOCCTaHOBUTENU. MeTon
3JIEKTPOHHOTO Oajlanca
DNEKTPOJIU3 PACTBOPOB U PACIIABOB BEIIECTB. 1
1P | KonTponsHas padota 1 (1momxyronue) Kontponbshas pabora 1 (Tect B hopmare EI'D) 1
Pa3nen 2. Heoprannmueckast xumus (164\514)
(8+1)u Tema 4. HemeTa/ibl 29 4
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Burunciienus
— Macchl (00BEMa, KOTMYECTBA BEIIECTBA) MPOIYKTA
peakiMu, ecid OJHO U3 BEUIECTB JaHO B BHUJE
pacTBOpa C ONPENEIEHHOM MacCOBOU JONEH

paCTBOpéHHOFO BCIICCTBA

Boruuciienus
— JIOJIA BBIXOJA MPOJIYKTa PEAKIMU OT TEOPETUUYECKH

BO3MOXHOTI'O

Hemetansl. Ilomoxxenue HEMETAJIIOB B

ITeproanyeckoi CHUCTEME XUMHUYECKHUX
snemeHToB J[. M. MengeneeBa M OCOOCHHOCTH
CTPOCHHUS aTOMOB.

JdemoHcTpanuun

1. OOpa3ipbl HEMETaIOB.

Bonopoxn. Ilomydyenue, ¢(usmyeckue M XUMHUYECKUE
CBOMCTBa (peakuMM C METaUIaMH M HEMETaJIaMH,
BOCCTAHOBUTEJIbHBIE CBOMCTBA).

JlaGopaTopHbIe ONBITHI
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1. KauecTBeHHBIC PCAKIUH Ha HCOPTraHUYICCKNUC NOHBI

N KaTHOH BOJAOpOaaA.

I'mapunel. TonMBHbBIC SJIEMEHTHL.

@u3nyecKkre CBOMCTBa HEMETAUIOB. AJUIOTPOIIUS

HEMETaUIOB (Ha TMpUMEpEe KHCIOPOJa, Cephbl,

dbocdopa u yriaepona).

Kucnopoa u 030H. Yriepona, HaX0KI€HUE B NPUPOJIE,

AKTI/IBI/IDOBaHHblf/'I

AJIOTPOIIHBIC MOI[I/I(bI/IKaI_[I/II/I.

YI'OJib, az[cop6u14;1. DyIepeHbl, rpad)eH, YIJICPOAHBIC

HAHOTPYOKH.

JleMmoHCTpanumn
2. I'openue cepsl, pocdopa, xene3a, MarHus
B KHCJIOPO/IE.
JlaGopaTopHble ONBITHI.

2. [lonyyenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BAXXKHEHUIIINX HEMETAJLIOB

rajJjorecHoB M WX COCAUHEHUM  (OKCHJIOB,

KHUCJIOPOJICOJICPKAIUX  KUCIOT, BOJOPOJIHBIX
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coequHeHuit). [lpumeHeHHe TajJOreHoB U MX

COEeJIMHEHUMH.
I"anorenoBOIOPOBI. Baxuernmme KHCJIOPOJI-
cozepKallfe COCIUHEHMS TaAIOT€HOB.
JIaGoparopHsble Y IIPOMBIIUICHHBIE CHOCO0bI

IMOJIY4YCHUA T'aJIOTCHOB. HpI/IMeHCHI/Ie TaJJIOrCHOB U HX

COECINMHECHUMH.

XHUMHUYECKHE CBOMCTBA BaXXHEHUIIIMX HEMETAJIJIOB.
Cepa u eé coemunenus. (OKCUAbI, KUCIOPOI-
cozepIKalme KHUCJIOTHI, BOJIOPOJIHBIE
coenuHenus). [Ipumenenue cepol U e

COCIMHEHNH.

Cepa. Haxoxnenue B mpupoe, CrocoObl MOTyYeHUs,
dbuznyeckre U XUMHUECKUe cBoicTBa. CepoBOOPOI,
cynbduasl. Oxcun cepsl (IV), oxcun cepwr (V).
CepHucTtass M cepHas KHCIOTBI M HX COJH.
Oco0eHHOCTH CBOMCTB cepHOM KUCIOTHI. [IpuMenenue

CepbI U €€ COCTMHEHUI.
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JlabopaTopHble W TPOMBINIUICHHBIE  CITOCOOBI
MOJIy4eHHs] Kucliopoga. Puznyeckrue M XUMHYECKUE
CBOMCTBa KHUCJIOpoJia U 030HA. [IpumeHeHue

KHCJIOPOJa 1 O30HA. OKCI/II[LI H IICPOKCHUIBI.

XUMHUYECKUE CBOMCTBA BaKHEUIIINX HEMETAJJIOB.

A3zota u ero COCIUHCHUS. (Oxcupl,

KHCJIOPOACOACPIKAIIUC KHUCIIOThI, BOJOPOAHLIC

COGI[I/IHCHI/IH). HpI/IMGHCHHe a30Ta Hu €ro

COCIVMHEHNH.
A3oT1. HaxoxxaeHue B mpupoje, CriocoObl MOJIydeHUs,
bu3uYecKre U XMMHUYECKHE CBOWCTBAa. AMMHAK,
HUTPUJIBI.
Oxcuapl a3oTa. A30THCTas M a30THaAs KHUCJIOTHI M UX
coiii. OcOOEHHOCTH CBOMCTB a30THOM KHCJIOTEHI.
[IpumeHeHue a3oTa U €ro COeAMHEHUN. A30THBIE
yI00peHus.

XHUMHUYECKHE CBOICTBa Ba)KHEHUIIINX

HeMmetauioB. @ochop U €ro CoeAMHEHUS.
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(Okcuapl,  KUCIOPOACOJEPKAIIUEKUCTOTHI,
BOJIOPOHBIC COCITUHEHYIS). [Tpumenenue

dbocdopa 1 ero CoeTMHCHHM.

®ochop. Haxoxnenne B  mpupoge, CHIOCOOBI
noJydeHusi, (QU3NYECKUE M XHMHUYECKHE CBOWCTBA.
®dochuast u pochun. Oxcuasl docdopa, GochopHas

KHCJIOTA U €€ COJIN

Meradbochoprags wu  nupodochopHas  KHUCIIOTHI,

dbochopucrtas u  docdhopHOBATHCTAST  KUCIOTEHL

[Ipumenenue gocdopa u ero coequHEHUN.

docdopHbie yaoOpeHHUs.

XHUMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAJIOB
(yrmepoja W KpEeMHHsI)) W HUX COCTUHECHUM
(OKCHIOB, KHUCJIOPOJCOICpIKAITUX KHUCJIOT,
BOJIOPOJIHBIX coenuHeHui). [Ipumenenue

yIJIEPOJIA, KPEMHUS U UX COCIAMHEHUU.

DOU3NYECKUE U XUMHUYECKHUE CBOMCTBA  IMPOCTHIX

BEIIECTB, 00pa30BaHHbIX yriiepoaoM. Okcun yriaeposa
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(1), oxcun yrimepona (1V), yroapHas kuciiora u eé

COJIH. HpI/IMeHeHHe IMPOCTBIX BCIICCTB,

00pa30BaHHBIX YTIEPOJIOM, U €r0 COETMHEHUIA.

Kpemuuii. Haxoxaenue B Mpupoje, CIOCOOBI

NOJyuyeHus, (U3NYECKUE M XMMHUYECKHUE CBOMCTBA.
Oxcun  kpemuusaA(IV),  xkpemHueBas KHCJIOTAa,
cunukarsl. [I[puMeHeHne KpeMHUS U €T0 COEIMHEHUN.

CTGKJIO, €TI0 INOJYYCHHC, BUABI CTCKJIA.

1P

Buruucienus
— Macchl BEIIeCTBAa HIM 00BEMA Ta3o0B IIO
M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WU
00bEMY OJHOTO W3 YYACTBYIOIIMX B pPEaKIUU
BEILICCTB;

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)

MPOJYKTOB PEAaKIMH, €CJIM OJHO U3 BEIIECTB

HMCCT ITPUMECHU

IIpakTueckue padoThl

Ne 3. Pemenune skcrnepuMEHTaIbHBIX 3a7ad MO TEME
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«l ajmoreusn).

IIpakTHuyeckue padoThl 1
Ne 4. Pemenue skcnepyUMEHTAIBHBIX 337a4 MO TEME
«Cepa u €€ coeMHEHUS.
1 IIpakTHyeckue padoThl 1
Ne 2. Penienue skcriepuMEHTAIbHBIX 33]a4 110
Teme «Hemeramib
IIpakTnueckue padoThI 1
Ne 6. Pemienune skcrnepuMeHTANbHBIX 3a7ad MO TeMe
«A30T, hochop 1 UX COCTUHEHUSY.
Kourposabnas padora 2
O6oOmenne ©  cucremaru3auds 1O  TeMme 1
«Hemeramne». Pemenue 3agau B popmare EI'D
8u Tema 5. MetaJibl (21+3)u
1| Meramisl. [Tonoxenue METAJIOB B 1
[Tepuoaunueckoit cUCTEME XUMUYECKUX

snemeHTtoB J[. M. MengeneeBa. OcoOeHHOCTH

CTPOCHHSI

AJIEKTPOHHBIX  000JI0UEK

aToOMOB
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MCTAJIJIIOB.

JdeMoHCcTpanuu

— 00pa3Ilbl METAJJIOB

Obmass  xapaktepucTuka MeTamwioB  |A-rpynms
[lepuoguyeckoil CHCTEMBI XHUMHUYECKHX 3JIEMEHTOB.
Hatpwuit Y KQUIUK: MOJIyYEHHE, buznyeckue
U XUMHYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX
BEILECTB U UX COCIUHECHUM.
JleMmoHCTpanumn

- B3anmopencTBue MENOYHBIX U LIETOYHO3EMEIIBHBIX
METaIOB C BOAOH (BO3MOXKHO HCIIOJIB30BaHUE

BUJIEOMATEPUAIIOB)

O6mast  xapakrepuctuka wmetamwioB IA-rpynms
[lepromnyeckor CUCTEMBI XHMHUYECKUX 3JIEMEHTOB.
Maruuii ¥ KanpluMii:  moiydeHue, (usznueckue
U XHUMHUYECKHUE CBOWCTBA, IPUMEHEHHE MPOCTHIX
BCIIICCTB U UX coeauHeHHH. JKECTKOCTH BOJIBI

U CIIOcOObI €€ yCTpaHEHUsI.
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XHUMHMYECKHE CBOMCTBA Ba)KHEHMIIMX METaJJIOB

(HaTpuil, Kanui, KajablMid, MarHud, aJFOMUHHM,

IIUHK, XPOM, 5K€JI€30, ME/b) U UX COCTUHCHHI.
JlabopaTopHbIe ONbITHI

— KA4YeCTBEHHBIC PEAaKIIMM HA aHWOHBI U KaTHOH

aMMOHWSI;

— B3aUMOJICUCTBUE TUAPOKCHUIA ATFOMUHUS C

pacTBOpaMH KHUCJIOT U LIECJIOYEH;

— KAQUEeCTBCHHBIE PEAKIMU Ha  KaTHUOHBI

MCTaJIJIOB

AMOMHHMI: TIOJTydeHHE, (PU3NYECKUE U XUMHUYECKUE
CBOWCTBA, INPHUMEHEHUE NPOCTOrO BEIIECTBA U €TI0
coequHeHU.  AMQoTepHbIe CBOICTBa OKcHJa
Y TUAPOKCHUIA ATFOMUHMS, THIPOKCOKOMIUIEKCHI

AJIFOMHWHMHA.

O000111eHME U cUCTEMATH3AIIUA 110 TeMe «MeTauibl

rJIaBHOM noArpynms». Tect B popmate EI'D

1P

OO6mme  ¢u3MyecKue  CBOMCTBA  METAJUIOB.
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CmiaBel METaIOB. DJIEKTPOXUMHUUYECKUU Pl
HaIpPsHKCHUN METaJlIoB.
JlemoHCcTpanumn
— KOJUIEKIHST « MeTaibl U CIIaBBI.
— B3aUMOJICUCTBHE MEIU C a30THOM KMCJIOTOM

Pa3JINYHOM KOHLIEHTPALIUU

OOmasi  XapakTEepPUCTHKA  METAIOB  MOOOYHBIX
noarpynn  (b-rpynm)  Ilepuognueckoil  cHCTEMBI
XUMHUYECKUX 3JIEMEHTOB. DU3NUECKUE U XUMUYECKHE
CBOWCTBA XpoMa H ero coeauHeHuil. Okcuabl
u rugpokcunbl xpoma (II), xpoma (III) u xpoma (VI).
XpomaTel U JUXPOMATHI, X OKHUCIUTEIbHBIC

cpoiictia. [losryueHue u npuMenenne xpoma.

DuU3NYECKNE U XMMAYECKUE CBOMCTBA MapraHiia v €ro
coeauHenuil. Baxxneitmue coenunenus: mapranua (11),
maprania (IV), maprauua (V1) u mapranma (VII).

HepMaHraHaT KaJius, €T0 OKHUCIIMTCIIBHBIC CBOMCTBA.

OOmme  crmocoObl  TMOJIYYEHHS  METaJJIOB.
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Meramnyprus

PacnipocTpaHeHHE XMMHUYECKMX 3JIEMEHTOB-METAJLJIOB

B 3eMHOU Kope. Pu3nyeckne U XUMHUYECKHIE CBOMCTBA

Keneza W ero  coemuHeHHH. OKCHABI, THIPOKCHIBI
u conu skenesa (I1) ukenesa (I1). Iomydenue

U IIPUMCHCHUC 7KCJIC3a U €TI0 CILJIABOB.

Menp: mnomydeHue, ¢GU3HYECKHE W XHMHYECKHE
CBOWCTBA, MPHUMEHEHUE IPOCTOrO0 BELIECTBA M €r0
COECINMHECHUMH.

[uak: mnomydyeHue, (QU3NUECKHE U XUMHYCCKUE
CBOWCTBA, MPUMEHEHUE IMPOCTOr0 BEIIECTBA U €r0
coequHeHn. AMdoTepHbIe CBOMCTBA OKCHIA

N THUAPOKCHAA IMHKA, THAPOKCOKOMILICKCHI IMHKA.

Koppo3zusa wmetaioB. CriocoObl

3aI1IUThl  OT

kopposun. [IpuMeHeHue MeTamioB B OBITY U

TCXHHUKEC.

Boruucienust

— pacuéThl MacChl BEIIECTBA UM 00BEMA ra30B
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10 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WK 00BEMY OJHOTO U3 YYACTBYIOLIUX B PEAKIIUU
BEIECTB; pacyE€Thl Macchl (00bEMaA, KOJIMYECTBA
BEILECTBA) MPOIYKTOB PEAKIIUH, ECIIH OJHO U3
BEILIECTB UMEET MPUMECH;

— pacy€Thl Macchl (00bEMA, KOJIMYECTBA
BEILECTBA) MIPOYKTA PEaKUUHU, ECIIH OJHO U3
BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEACIEHHON

MacCOBOM JIOJIEN pacTBOPEHHOTO BELIECTBA

IIpakTnyeckue padoThbl
Ne 7. Pemenue skcriepuMEHTaJIbHBIX 3a7ad MO TEME

«MeTasibl TOOOYHBIX MOJTPYIII.

O0600menue u cuctematuzanus mo teme: «Oo1ue
cBoiictBa MeTaiwioB. OOmme cmocoObl MOMydeHUs

MeTtaiioBy». Pabora ¢ recramu B popmare EI'D

IIpakTnyeckue padoTbl
Ne 3. Pemenue sKCIEpUMEHTANIBHBIX 337124 110

TeMe «MeTauiely.

113




O0o001IeHe U cucTeMaTu3anusa 1Mo reMe «MeTayuibl

noGoyHoU nmoArpymnme». Tect B popmare EI'D

O0600111eHE U crCTeMaTH3aIuUsA 10 TeMe «MeTaibhy. 1
TecrupoBanue\Perenue 3ama4d B popmare EI'D
1 | 'eneTnueckas CBSI3b BELIECTB 1
Brimonuenne ynpaxaenui no teme «I'enernueckas 1
CBSI3b KJIACCOB HEOPTAaHUUECKUX COCTMHEHUI
TecrupoBanue\Pemenue 3amga4d B popmare EI'D
O06o0menne W cUCTeMarth3auuss 10  TeMe 1
«Hemerannel. Metamey. Tect B popmate EI'D
1 | KontposnbHas pabora 2 1o teme | KontponbpHas pabora 3 mo teme «Heopranuueckas 1
«Heoprannueckas XuMush» XUMUS
AHanu3 KOHTPOJILHON paOOTHI. 1P
AHaJIN3 KOHTPOJIHHOU pabOTHI. 1P
Pasznen 3. Xumus u :xu3Hb (44\8 )
4+1)u . Tema 6. XumMus 1 :KU3Hb Tema 6. MeToabl MO3HAHUS B XUMHH. (10+5)u
XUMUA U )KU3Hb
1| Ponp xumun B 0O€CI€YECHHH DSKOJOTHYECKOM, 1
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DHEPreTUYECKOH W TMHIIEeBONW O€30macHOCTH,
pa3BuTUU MenuuuHbl. [loHATHE O Hay4YHBIX
METO/IaX MO3HAHMS BEUIECTB U XUMHUYECKUX

pEaKIuu.

XUMHUS TUIIMA: OCHOBHBIE KOMIIOHEHTBHI, MHILEBbIE
no6aBku. Posib xumuM B 00ecle4eHMH MUIIEBOU
oe3zonacHoctH. Kocmernueckue u mnapgdromepHbIe
cpeactBa. beitoBas xumus. [lpaBuna OGe3zomacHoro
HCIIOJIb30BaHUs CPEJCTB OBITOBOM XUMUU

B HOBCG,Z[HCBHOP'I KHN3HU.

XuMus B CTPOUTENILCTBE. BaxkHENIIINE CTPOUTEIIBHBIC
MaTepuayibl  (IIEMEHT, OETOH). XUMUYECKOE

3arpsi3HEHUE OKPYIKAIOIIEH CPeabl U €ro MOCICICTBHUS.

[IpencraBnenust 06 OONIMX HAy4YHBIX MPUHIIMIIAX
NPOMBIIUIEHHOTO  MOJYYEHUs  BaKHEUIINX

BCIICCTB.

HaquBIe IMIPUHOUIIBI  OpraHvu3alnu XHUMHYCCKOI'O

npousBoacTBa. [IpoMBIIUIEHHBIE CTTOCOOBI TTOTYYCHUS
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BOKHEUIIMX BENIECTB (HAa MOpUMEPE MNPOU3BOACTBA

aMMMaKa, CepHOﬁ KHCJIOTHI, MeTaHOHa).

HpOMBIHIJICHHI)IG CITOCOOBI IMOJIYUYCHU MCTAJIJIOB

H CIIJIaBOB.

IIpoOiemMa 1iepepabOTKH OTXOJIOB M IMOOOYHBIX

Ponp XUMHUHN B oOecrneyeHUN

IMPOAYKTOB.

SHEpreTuyeckoi Oe3onacHocTU. [IpUHIMIBI «3€AEHOU

XUMHN).

YenoBek B MHUPE BEIIECTB M MaTEpPHAJIOB:

Ba)KHEHIITHE CTPOUTCIIbHBIC MaTCpUaJIbI,

KOHCTPYKIIMOHHBIC MaTCpHaAJIbl, KPpaCKu, CTCKIIO,
KCpaMHUKa, MaTCpHraJIbl pInIb: | QJICKTPOHUKH,
HaHOMATCpHUaJbl, OPraHu4CCKUC 1 MHUHCPAJIbHBIC

ynoOpeHus.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE  MaTepualbl,
KpPAacKH, CTEKJIO, KEpaMHKA.

Marepuasl U1 DJIEKTPOHUKU. HaHoTexHomorum

XuMHUSI B CEIIbCKOM  XO3siiicTBe.  OpraHuyeckue
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U MUHEpPAJIbHBIE YI00pEHUS.

1| XuMust W 3I0pOBbE  UENOBEKA: IMpaBUIIA 1
UCIIOJIb30BAaHUSL  JICKAPCTBEHHBIX IPENaparoB;
npaBuia 0e30MmacHOTO HCITOJIb30BAHUS
npenapaTroB OBITOBOM XMMHUU B MOBCETHEBHOMN
KU3HU
[ToxroroBka k k\p B popmare EI'D (yactp 1) 1P
[ToxroroBka k k\p B popmare EI'D (yacts 2) 1P
1P | UToroBasi KOHTpoOIbHAsA paboTa Nrorosas koHTpoasHas padota B hopmare EI'D 1P
Nrorosast konTposibHas pabota B popmare EI'D 1P
AHanu3 UTOrOBOM KOHTPOJIBHOM padOThI 1P

1 4 B Hexem10, Bcero 35 4,

U3 HUX 3 4 — pe3epBHOE Bpems

3 4y B Heea10, Beero 105 y,
u3 Hux 10 g

— pe3epBHOE BpeMs

YpoBeHb 00yueHus

[IpakTrueckue pabOTHI

KoHnTposibHbIe paboTh

bazosBniit

3

3

YrnyOneHHbIH

8
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YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Xwummus.bazossiii ypoBens. 10 knacc., I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A., M: [Ipocsemienue, 2023
2. Xumus: YriayoneHnsii ypoBeHb:10 kimace/ B.B. Epemun, H.E. Ky3smenko, B.U. Tepenuna u np., noa pen. B.B. Jlynuna.
M.:/Ipoda, 2020

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. http://iro.perm.ru/content/filessEREMIN-HIMIY A-Metodichka-uglubl-10-11.pdf?ysclid=Imdksknjbj427791179

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. http://iro.perm.ru/content/filessEREMIN-HIMIY A-Metodichka-uglubl-10-11.pdf?ysclid=Imdksknjbj427791179

2. resh.edu.ru
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