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Размещенное изображение


MMOACHUTEJIBHAS 3AIIMCKA

MopenbHasi CHHXpOHU3UPOBaHHAs paboyas mporpamMma 6a30BOro U YriryOJIEHHOTO
u3ydeHus npeamera «Xumus» B 10-11 kmaccax paspabortana Ha ocHoBe Paboumx
nporpaMm cpenHero oOmiero oOpa3zoBaHus 1O XuMuU (0a30BbIl  ypOBEHD,
yrayOnE€HHBIA  YPOBEHb), OJOOPEHHBIX peleHueM (QenepaibHOTO  y4eOHO-
METOJIUYECKOr0 O0BEIMHEHUS 10 001IeMy oOpazoBaHuto ot 29.02.2022r., mpoTOKOJI
7/22, cocraBiaeHHBIX Ha ocHOBe DenmepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O0 obpazoBanuu B Poccutickoit denepanuun», TpeboBaHnuii K pe3ynbTaTaMm OCBOCHHS
OCHOBHOM  0Opa3oBaTeNpHOM MporpamMmbl  cpefaHero oOumiero oOpa3oBaHUS,
npeacTaBieHHbIX B denepanbHOM TOCYIapCTBEHHOM O0pa30BaTEIbHOM CTaHAAPTE
cpeaHero oOuiero oopazoBanus, (YTBEpKJIEH MprKkazoM MUHHCTEPCTBAa 0Opa3oBaHus
u Hayku Poccuiickoit ®enepamuu ot 17 mag 2012 r. Ne 413, ¢ uameHeHusamu ot 12
arycra 2022 r.), ¢ yuérom «KoHIenmuu mnpenogaBaHus ydeOHOTO mpeaMera
«Xumusi» B 00pa3zoBaTebHbIX Opranuzanusax Poccuiickoit denepanuu, pean3yrommx
OCHOBHBIE 00111€00pa3oBaTeIbHbIC MPOTpaMMbl» (yTBepxkaeHa Pemenuem Komnerun
Mumnrnpocsemenus: Poccun, mporokon ot 03.12.2019r. Ne I1K- 4BH) u denepanbHOn
paboueil mporpamMmbl BocnuTaHus. OCHOBY MOAXOAOB K pa3pabOTKe MOJAEIbHOU
CUHXPOHU3UPOBAHHOU pabouel mporpamMmbl 06a30BOT0 M YriayOJEHHOTO U3Y4YEHUS
npeamera «Xumus» B 10-11 knaccax, K onpeaeseHuo o0IIe crpaTeruu 00y4eHus,
BOCIIMTAHUS U Pa3BUTHUS 00YUAIOUINXCS CPEACTBAMH YyUeOHOTO MpeIMeTa « XuMUs» Ha
0a30BOM YpOBHE COCTaBWIM KoOHIenTyaibHble Tmonoxenuss DPI'OC COO o
B3aMMOOOYCIIOBIICHHOCTH 1IeJIel, COJEp)KaHUs, pe3yJIbTaToB oOydeHus

TpeOOBaHMI K YPOBHIO IOATOTOBKH BBIMTYCKHHUKOB.



W3yuenue mpeamera, peajguyeMoe B YCIOBUAX  AuddepeHnrpoBaHHOTrO,
npodunbHOr0  OOyuyeHus, TpuU3BaHO  obecrmeyuTh  00IIE00Pa30BATEIHHYIO
U OOILIEKYJIbTYpPHYIO TMOATOTOBKY BBITYCKHUKOB MIKOJIBI, HEOOXOAMMYIO ISt
aJlanTayyd UX K ObICTPO MEHSIOUIMMCS YCJIOBHUSIM KH3HH B COLIMYME, a TaKKe I
MPOJOHKEHUS O0yUEHUS B CPEHHUX CTICUATBHBIX U BBICIINX YUYCOHBIX OPraHU3aIHsIX,

B KOTOPBIX XUMHUA ABJIACTCS OI[HOﬁ N3 IIPUOPUTCTHLIX JUCHUILINH.

B cooTBeTCTBMM C MAaHHBIMH TOJIOKCHUSMH MOJEIbHAs CHHXPOHHU3UPOBAHHAS
pabouas TmporpamMma cpeaHero ooOmero oOpa3zoBaHHs (0a30BBIM  YPOBEHB):
yCTaHaBJIMBaeT  00s3aTeibHOE  (MHBAPUAHTHOE) TMPEAMETHOE  COJACp)KAHME,
oTpeeNsieT KOJNYECTBEHHbIE U KAYECTBEHHBIE €T0 XapaKTEPUCTUKHU HA KaXKIOM dTarie
U3YYECHUS MPEMETa, MPEyCMaTPUBACT MIPUHITUIIBI CTPYKTYPUPOBAHUS COJEPIKAHUS U
pacmpeneneHus ero 1o KjaaccaM, OCHOBHBIM pa3jieliaM v TeMaM Kypca; 1aéT IpUMEPHOe
pacmpeneineHne Y4yeOHBIX YacoB IO TEMaTUYECKUM pasfieiaM, pPEKOMEHIYeT
MPUMEPHYIO TIOCJICIOBATEIPHOCTh HW3YYCHHUS OTACIBHBIX TEM Kypca ¢ Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKKM y4eOHOTO Tpoliecca,
BO3pacTHBIX ocoOeHHocTed yuamuxcs 10-11 kmaccoB; maér METOAMYECKYIO
WHTEPIPETAIHNIO IIeJIeH N3YUICHHS MTPeMETa Ha YPOBHE: COBPEMEHHBIX MIPUOPHUTETOB B
cUcTeMEe cpeaHero ooOmero oOpa3oBaHUS, COJEPKATEIBHON XapaKTEPUCTUKU
TUTAHUPYEMBIX PpPE3yJIbTaTOB OCBOCHHUS OCHOBHOW 00pa30BaTEbHON IPOTPaMMBbI
cpemHero ooOmero oOpa3oBaHMs (JIMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOU JACSITEIPHOCTH YYCHHKA 1O OCBOCHHUIO
comepkaHus mpeaMera. [1o BceM Ha3BaHHBIM TO3WIMSM B IporpamMme coOJIroieHa
MIPEEMCTBEHHOCTh, ¢ Pabouell mporpamMmoil OCHOBHOTO o0OIIero oOpa3oBaHHs IO

xumuu (s 8—9 KimaccoB 00pa3oBaTeNIbHBIX OpraHU3aIiid, 0a30BbI YPOBEHB).



MopenbHasi ~ CHHXpPOHM3UpPOBaHHas  pabodass  mporpamMmMa  HMeeT  Leib
CUHXPOHU3HUPOBATh COJIEp)KaHUE y4eOHOro MpeaMmeTa A U3Y4YeHHs IpeaMmeTa
«Xumusi» B 10-11 kiaccax B paMkax MyJIbTHITPOPUIBLHOTO YIEOHOTO TIIaHa.

Lemu u 3agaun ydyeOHOro mnpeaMmera «XUMHsS» B COOTBETCTBYIOIIEM pa3Jielie
MPOrpaMMBbI MPEACTABICHBI COBMECTHO, KaK JJIsl 0a30BOTO, MaK u 014 yenyoiéHHo2o
yposneii.

B paznene Ilnanupyembie pe3ylbTaTbl OCBOCHHUS YYE€OHOIO MpeameTa «XHUMHUS»
CUHXPOHU3AIMS MIPEICTaBIICHAa B BHUJIE JOTOJHEHHs K 0a30BOMY YpPOBHIO, a UMEHHO,
[IpeameTHbIC pE3yNbTaThl, HOCTUTAEMbIE OOYYAIOIIMMUCS Ha YriayOJEHHOM YpPOBHE
M3y4EHHS XUMHH, BBIIEIEHBI KYPCUBOM?.,

B paspenax Copepxanne marepuana M TemMaTHdecKOe IUIAHUPOBAHUE HMEETCA

BBIIIGJIGHHI)Iﬁ MaTcpual, I/IMGIOHII/Iﬁ I'IO,Z[LIGDI(I/IBE\,HI/IG2 KaK Ha 6&30BOM, TaK W Ha

yIIyOJNEHHOM YPOBHSX, KOTOPBIM H3Yy4aeTCs B O3HAKOMHUTEIBHOM IUIaHE W HE
BKJIFOYAETCS B COCTAB MpeAMETHBIX pe3yibTatoB ocBoeHuss OOII COO.

B pasnene TemaTumdeckoe TIJIaHUPOBAaHUE TMPUHIUIT CHUHXPOHHU3ALUU TPOSBIICH
CleAyIIMM 00pa3oM: 4achl HEJEIbHONW HArpy3Ku i YriiyOJ€HHOro U 0a30BOTO
YpOBHEH yKa3aHbl TaKUM 00pa3oM, 4TO OJIHa TeMa (OJIMH 4Yac B HEIEINI0) €IMHa JIs
JIByX YPOBHEH, a OCTAJIbHBIE JIBA Yaca U TEMbI HEJICTbHON Harpy3KH JIJIsl yIIIyOJIEHHOTO
YpOBHS YKa3aHbI B CTPOKaX HIKE M TOJIBKO JIJISI 3TOTO YPOBHS. YacTh pe3epBHBIX 4acOB
MO3BOJIMJIA BCTPOUTHh HEOOXOIUMOE KOJIMYECTBO YACOB B TEMax M3yUCHHUS, a TAKKE
OpraHU30BaTh M TEMATHYECKOE TTOBTOPEHNE KaKk Ha 0a30BOM, TaK M Ha yIiyOJIEHHOM
YPOBHSIX, H UTOTOBOE IMOBTOPEHME; B rpadax «KoimmuecTBo 4acoB yKa3aHbl TaKXKe T

4ackl, KOTOPBIE B3STHI U3 pe3epBa (YKazaH CUMBOJ «P»).

'Kypcusom B TekcTe nporpammbl B pasgenax « Llenu n sagaun», «NpeameTHble pe3ynbTaTbl» BblaeaeHbl
3/1IEMEHTbI, KOTOpble NpeAcTaBAeHbl ANA U3YYEeHUA Ha YrNYDNEHHOM YpOBHeE.

2|_|O.£l.‘-lepKl/IBaHl/Ie MMeEeT maTtepuan, KOTOprﬁ n3y4yaeTcA B O3HAKOMUTE/IbHOM NJIaHE U HE BKIKOYAETCA B

COCTaB NpeaMeTHbIX pe3ynbTaTtoB ocBoeHmsa 00T COO.
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[Ipu  dopmupoBannu TemaTudeckoro IUIAHUPOBAHHUS IPEyCMaTPUBAIOCh
pacripeielIeHre YacoB BHYTPH TEM U MEX/1y TEMAaMU C LIEJIbI0 00ecTIeyeHNs HEJIeIbHON
Harpy3kd Mg OOydalolIUXCs, HW3YYalOIUX XUMHUI0O Ha YriayOJIEHHOM YpOBHE.
[lepepacrmpenenenne 4acoB MEXAYy HEKOTOPHIMH TEMaMU MO3BOJMIIO COXPAHHUTh
TEMaTU4eCKH yuyeOHbIi 00bEM MaTepuana, UCIOIb30BaHNE PE3EPBHBIX YACOB TAKXKE
o0ecreymsio Halu4yhe y4yeOHBIX 4YacoB Ha 0000IIEHHE, MUTOrOBOE€ MOBTOPEHHE U
KOHTPOJIb y4eOHOro marepuana. TakuMm o0pa3oM, CHHXPOHM3AIMS TEMATUYECKOTO
TUTAHUPOBAHMsI 0a30BOTO M YIIIYOJIEHHOTO YPOBHEW M3YYEHHUS XHUMHH TOJIHOCTBHIO
COXpaHWJIA COJAEPKATEIbHBIA acmeKkT mporpaMMmbl KypcoB 10-11 kmaccoB s
MYJIbTUIPO(UIBHOTO Y4eOHOT 0 TIaHa.

JlaHHasi MporpaMmMa SIBIISIETCS OPUEHTHPOM ISl COCTABJICHUS PabOUUX MPOTpamm,
aBTOpPbl KOTOPBIX MOTYT MPEIIOKUTh CBOM MOAXOJ K CTPYKTYPHUPOBAaHUIO MU
MOCTIeIOBATEIbHOCTH M3YYEHHs y4yeOHOro marepuaia, a Takke CBOE BUJCHUE
OTHOCHUTEJILHO BO3MOKHOCTH BBIOOpAa BapUaTHUBHOW COCTABIIAIOIIECH COAEpKAHUS
npeaMeTa JAOMOJHUTENIBHO K 0053aTeIbHON (MHBAPUAHTHOM) YacTH €ro COAEpKaHUs
B paMKax pe3epBHBIX YacoB. Pe3epB yueOHOro BpeMEHU PEKOMEHIYeTCS s
pealiv3allud  aBTOPCKUX TMOAXOAOB K HCHOJb30BAHUIO Pa3zHOOOpa3HbIX (HopM

OpraHM3alMK yueOHOro npouecca.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMSA»

Xumuyeckoe oOpa3oBaHHE, I[I0JIy4aeMO€ BBITYCKHUKAMU CpPEIHEH IIKOJbI,
ABIIIETCS HEOThEMJIEMON YacThi0 UX 00pa30BaHHOCTH. OHO CIIY)KUT 3aBEPILIAIOLIUM
ATANoOM peajiv3allii Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIHOYEBBIX
LEHHOCTEH, MPHUCYIIMX LEJOCTHOM CHCTeME XHMHUYEeCKOoro oOpa3oBaHUs. OTU
LIEHHOCTH KACaroTCs MO3HAHUS 3aKOHOB MPHUPO/IbI, (GOPMUPOBAHUS MUPOBO33PEHUS U
oOmIeil KyJbTypbl YeJIOBEKa, a TAKKE HKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3[I0OPOBBIO U MPHUPOIHON cpeze. Peamusyercs xumuaeckoe o0pa3oBaHue
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y4almxcs CpeAHeN MKOJbl CPEACTBAMU YUeOHOTO IpeaMeTa « XUMUs», COAEepKaHUE
U TIOCTPOCHHE KOTOPOTO OMpEAeNieHbl B MPOTrpaMMe C y4€TOM cHerupuKd HayKd
XUMHH, €€ 3HAUCHUS B MO3HAHUU MPHUPOABI U B MaTepUaIbHON KU3HU OOIIECTBA, a
TaKXkKe ¢ y4€ToM OOLIMX LeNed M NPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpeJiHero obuiero oopazoanus B Poccuiickoit @enepanuu. Tak,
HampuMep, 0pu (OPMUPOBAHUU COJEpP)KAHUS MpeAMeTa «XHUMHA»  YUTEHBI
CJIETYIOIIKE TTOJIOKEHNUS O crieln(rKe U 3HAUEHUU HAYKU XUMUU:

XUMHS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIPAEeT OCOOYIO0 pOJib B
COBPEMEHHOW IMBUJIM3AlLlMHU, B CO3JJaHUM HOBOI 0a3bl MaTepUaIbHOU KyJIbTyphl. OHa
BHOCUT CBOM BKJIaJ B ()OPMUPOBAHHME PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, B
CO3JJaHME WEJOCTHOTO MpEACTAaBICHUS 00 OKpYXKAloIIeM MHUpE KaK O €IUHCTBE
OPUPOJIbI U YEJOBEKa, KOTOpoe (GopMHpyeTcss B XMMHM Ha OCHOBE IOHUMAaHMS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO MHPA, OCO3HAHUSA B3aUMOCBS3U MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

CoBpeMeHHass XuUMHUS KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKHMX
TEXHOJIOTUW HaIlpaBjeHa Ha PElIeHHE I100albHBIX NPOOJIeM YCTOMUHUBOIO Pa3BUTHS
YEJIOBEYECTBA —  CBIPbEBOM, OJHEPreTUYECKOM, MHUIIECBOM, HSKOJOTHYECKOU
0e30macHOCT ¥ OXpaHbl 37I0pOBbsi. TECHO B3aWMOJEHCTBYS C JPYTUMH
€CTECTBEHHBIMU HAayKaMH, XMMUs CTaja HEOThEMIIEMOW YaCThIO MUPOBOW KYJBTYPHI,
HEOOXOUMBIM YCIIOBHEM YCIIECITHOTO TPYAA U )KU3HHU KaXKJI0T0 YjeHa 00IecTBa.

B cootBerctBuM ¢ obummu uensmu U npuHuunamMu COO copepkaHue mpeameTa
«Xumus»  (10-11 kiaccel, 0a30Bblii  ypOBeHb M3Yy4Y€HHUsI) OPUCHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY 00y4aroIuXxcsi, HEOOXOIUMYIO
UM JUIsI BBIPAOOTKH MHPOBO33PEHUECKHX OPHEHTUPOB, YCIEIIHOIO BKIIOYEHHUS B
KU3Hb COIIMYMa, IPOJOJKEHUsT 00pa30BaHUsl B PA3IMUHbBIX 00JACTAX, HE CBA3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocraBmsiroluMy ~ npeaMeTa  «XuMUs»  ABISAIOTCA  0a30Bble  Kypehbl  —

((OpFaHI/I‘IeCKaH XUMUA» H «06]_]_18.5{ N HCOpPraHru4dcCkKasd XHUMHA», OCHOBHBIM
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KOMITIOHEHTOM COJIEpKaHHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUW MO HEOPraHWYECKOW XUMHUHU (C BKIIIOUEHUEM 3HAHWUI W3 OOIled XUMHUU) U
opranudeckoil xumuu. dopmupoBaHHe TaHHON CHCTEMbl 3HAHUW TPU U3YYECHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHS BCET0 MHOT0OOpa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U Teopuid XUMUU. CTPYKTypa COICPKAHUIKYPCOB
— «Oprannueckas xumusi» u «O0mIas U HEOpraHUYeckas XuMus» copmupoBaHa B
[porpaMme Mo XMMHUU Ha OCHOBE CHUCTEMHOrO TOJXO0/la K H3YYEHHUI0 y4eOHOro
MaTeprasia U oOyCJIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUW Ha
ONpenenEHHbIX TEOPETUUECKUX YPOBHSIX. B Kypce opraHM4eckoil XMMUU BEUIECTBa
paccMaTpUBAIOTCSI HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPraHHUYECKUX
COCIMHEHMUI, a TAaK)KE Ha YPOBHE CTEPEOXUMHUUECKUX HAJICKTPOHHBIX MPEICTAaBICHUIN
o cTtpoeHun BemlecTB. CBeneHHs 00 M3y4yaeMbIX B Kypce BeEIIECTBaxX JArOTCA B
Pa3BUTHH — OT yTIEBOJAOPOJIOB J0 CIOXKHBIX OMOJIOTUYECKHN aKTUBHBIX COeIMHEHUI. B
Kypc€ OpraHMYEeCKOM XMMHUH MOJY4aroT pa3BUTHE C(HOPMHPOBAHHBIE HA YpPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHus MEpPBOHAYAIBHBIE MPEJICTABICHUS O XMUMHUYECKOU
CBSI3H, KJIACCU(DUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHUS, O XUMUYECKON PeaKlUu.

B npenmere «Xumus» 6a30BOro ypoBHS paccMaTpUBAETCs U3YUCHHBIN Ha yPOBHE
OCHOBHOTO 00111ero oOpa3oBaHMs TEOPETUUYECKUIl Marepual U (PaKTOJIOTHYECKHE
CBEJICHUS O BEILIECTBAX M XUMUYECKOM peakinu. Tak, B 4aCTHOCTH, B Kypce «O01mas u
HEOpraHUYecKas XUMU» O00Yy4arolMMCs MPEAOCTaBISETCSI BO3MOKHOCTh OCO3HATh
3HaYeHUE TEPUOJINYECKOr0 3aKOHa C OOIIETEOPETHUECKUX M METOAOJOTHYEeCKHX
NO3ULMH, TIIy0)Ke MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIMM 3TOro 3aKkoHa — OT
oOoOmaroniet 10 oOBsCHAIOUIEH M mporHosupyromei. Envnas cucrtema 3HaHUM O
BaKHEHIINX BEIIECTBAaX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX M MPUMEHEHHH, a TAKKe
O XUMHUYECKHUX pEAKIUAX, HX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs

nomonHsieTcss B Kypcax 10 m 11 xjaccoB sneMeHTaMu COACPIKAHUS, WMEIOIIUMHU



KyJIbTYpPOJIOTUYECKUH M TPUKIAAHOW XapakTep. OTU 3HAHUA CHOCOOCTBYIOT
MOHMMAHUIO B3aUMOCBS3M XMMHU C JAPYTMMH HayKaMu, PacKpblBalOT €€ poiib B
[O3HABATEJIIbHOM W  MPAKTUYECKOM  JEATEIIBHOCTH  4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHHI K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTHUUECKUX
IPUJIOKEHUN XUMUH, TIOMOTAOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAUYMMBIX MpoOJeMax, CBI3aHHBIX C XUMUEH, KPUTUUECKH OCMBICIUBATh
uHOpMALIMIO W TPUMEHATh e€ Il TONOJHEHWS  3HAaHWHA, pelIeHUs
MHTEJJIEKTYaJbHBIX U 3KCIEPUMEHTAIbHBIX HCCIIEoBaTEeNbCKUX 3a1a4. CoaepxaHue
yueOHOro mpeameTra «XUMHUS» [aHHOTO YPOBHS HM3yYEHHUS OPHUEHTHPOBAHO Ha
dopmupoBanre y OOydYalOIIMXCS MHPOBO33PEHUECKONW OCHOBBI JUISI TOHHUMAHHUS
¢unocodpckux uAeH, TaKUX Kak: MaTepUabHOE E€JUHCTBO HEOPraHUYECKOTO MU
OpPraHUYECKOTO MUPA, 00yCIOBIEHHOCTH CBOMCTB BEIIECTB X COCTABOM U CTPOCHHUEM,
03HaBAaEMOCTb TPUPO/IHBIX SIBJICHUHN TyTEM SKCIIEPUMEHTA U PELIEHHSI TPOTUBOPEUHI
MEXIy HOBBIMH (paKTaMU U TEOPETUYECKUMHU IMPEANOCHIIKAMHU, OCO3HAHHUE POJIU
XUMUU B PEIIEHUWU DSKOJOTMYECKUX MpoOjeM, a Takxke MpodiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJIOTHI 1 MaTepHAaJIOB.

B mnane pemieHus 3ama4 BOCIIUTAHUS, PAa3BUTHS M COIMATM3AINH 00YyJarONINXCs
OPHUHSTHIE TPOrPaMMOl TO XUMHUHM TOAXOAbl K OINPEACIEHUIO COACPKAHUS W
MOCTPOCHUS TMpeAMeTa MpeaycMaTpuBaloT (OPMUPOBAHHE y  OOYyYaroIIMXCS
YHHUBEPCAJIbHBIX YUCOHBIX ACUCTBUN, UMEIONINX 0a30BOEC 3HAYCHHUE JISI Pa3IMuHBIX
BUJIOB JIEATEIBHOCTH: PpEIICHUS MpoOsieM, TOWCKa, aHanmm3a U 00padoTKU
uHopmMaIuu, HEOOXOAMMBIX [JIi TMPUOOPETEHUs OIbITa MPAKTUYECKON U
HCCIICZIOBATENLCKOM IEATETHPHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IIO3HAHUN XHMHH.

XuMUs Ha YPOBHE YIJIyOJEHHOTO M3yYeHHUsl 3aHMMAET BaXXHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4HOro oOpa3oBanus ywammxcs 10-11 xmaccoB. U3yuenue
npeaMeTa, pealu3yeMoe B yCHOBHUSX JU(P(EpeHUUPOBAHHOIO, MNPOPUIBHOIO

o0yueHus, MPU3BAHO OOECHEeYuTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYJIBTYPHYIO



MOATOTOBKY BBITYCKHUKOB IIIKOJIBI, HEOOXOAMMYIO ISl afamnTaiiid WX K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKM3HH B COLIMYME, a TaKXKe ISl MPOJOJKEHUSI OOyUeHUs B
OpraHu3alusIX MpoecCuoHaTLHOTO0 00pa30BaHMs, B KOTOPBIX XUMHUS SIBIISIETCS OJTHOU
W3 MPUOPUTETHBIX NUCHUIUIMH. B mporpaMme mo XUMUM Ha3HAY€HUE MPeaMETa
«XuMus» ~ Tody4daeT — NOAPOOHYKO  HHTEpIIpETalluil0 B COOTBETCTBUH  C
ocHoBomnoJyiararommu nosokeHussMua @I'OC COO o B3anM000yCIOBICHHOCTHUIICIICH,
COJICpKaHMs, Pe3yJbTaTOB OOy4YeHHUs U TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB. (CBHUJIETEIBLCTBOM TOMY SIBJISIOTCS CJCAYIOIIME BBINOJIHSIECMBIC
MPOTPaMMOM 1O XUMUU (PYHKIIUH:

MH(POPMAITMOHHO-METOAMYECKAs, peaTnu3alus KOTOpo 00eCTieYMBaET MOTyUYCHHE
IpeACTaBICHUs O IEIAX, COACPKaHUU, OOIIEeH cTpaTerud OOydeHHs, BOCIIUTAHUS U
pa3BUTHUS 00YYAIOIIMXCS CPEACTBAMU MPEAMETA, U3Yy4aEMOI0 B paMKax KOHKPETHOIO
npodus;

OpraHU3allMOHHO-TUIAHUPYIOIAs, KOTopas MpeayCMaTpUBAeT  ONpeiciicHUE:

MIPUHIIUIIOB CTPYKTYPUPOBAHUS U TIOCJIEIOBATEIIBHOCTH U3YUYEHUsI y4eOHOTrO
Marepualia, KOJUYECTBEHHBIX U KAU€CTBEHHBIX €T0 XapaKTEPUCTHUK;

MOAXO0M0B K (OPMHPOBAHHUIO COJICPKATEILHON OCHOBBI KOHTPOJISI M OILICHKU
00pa3oBaTEIbHBIX JIOCTHKEHHH OOYYarolUXCsS B paMKax HMTOTOBOM aTTECTAIlMU B
dbopme eAMHOTO TOCYIapCTBEHHOTO AK3aMeHa M0 XUMHUH.

[Iporpamma a1 yriyOa€HHOTO U3YUYCHHS] XUMUU:

yCTaHABJIMBAE€T WHBAPUAHTHOE TPEAMETHOE COJACpKaHUE, 00s3aTebHOE IS
U3Y4YEHUs] B paMKax OTAEIbHBIX Mpoduieh, NpeaycMaTpUBaeT paclpeiesiecHHe U
CTPYKTYpHUPOBAHHUE €r0 MO KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSIM/pa3einam
Kypca;

TaéT TpUMEpPHOE paclpeeseHe yd4eOHOro BpPEMEHH, PEKOMEHIYEeMOTo sl
U3YUYEHUSI OTJEIbHBIX TEM;

MpeiaracT MPUMEPHYIO TOCIIEeI0OBATEILHOCTh U3yUYeHUsT y9eOHOTO Marepuana ¢

y4€TOM JIOTMKU MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEAMETHBIX CBS3€H;
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TAET METOAUYECKYI0 HMHTEPIpPETAlrI0 LEeJed M 3aJad M3y4YeHHs IMpeaMeTa Ha
YIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX HNPHOPUTETOB B CUCTEME CPEIHETO
o0uiero oOpa3zoBaHUsl, COAEPKATENBHON XapaKTEPUCTUKHU IJIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBbI CPEIHEro OO0IIero oOpa3oBaHMS
(JIMYHOCTHBIX, METAIPEAMETHBIX, IPEIMETHBIX), a TAKXKE ¢ YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENIbHBIX JEUCTBUN OOYyYalOUIErocsi IO OCBOCHHMIO COJEpKaHUS
npeaMeTa.

ITo BceM MO3HMLMSM B IIPOrpaAMME IO XMMUHU MPEAYCMOTPEHA IPEEMCTBEHHOCTD C
oOy4yeHHEM XMMHHM Ha YpOBHE OCHOBHOro oOmiero obOpazoBanus. I[Iporpamma 1o
XUMHUHU CIYKUT OPHUEHTHPOM JUIsl COCTABJICHMSI aBTOPCKUX pabOYMX IMporpamm. 3a
npeaenaMyd YCTaHOBJICHHON MPOrpaMMOil IO XUMUU 00s3aTeNbHON (MHBapUAHTHOM)
COCTABJISIIOLIEH COAEpKAaHUS YUYEOHOro mpeaMera «XUMHs» OCTAETCS BOZMOMKHOCTD
BbIOOpa €ro BapHAaTHBHOM COCTaBJIAIONICH, KOTOpas J[OJDKHA OIpenessThCsl B
COOTBETCTBHH C HAIIPABJIECHUEM KOHKPETHOIO Mpoduiist 00yueHus. ABTopaMu pabounx
MporpamMM MOKET OBITh MPEJIOKEH MHOW MOAXOJA K CTPYKTYPHUPOBAHHUIO y4eOHOTO
MaTepuaia U MOCJIeJOBaTeIbHOCTU €ro U3y4eHHus, CBOE BUJICHUE MyTel U CIOCOOOB
(GbopMHpOBaHHA CHUCTEMBl TPEIMETHBIX 3HAHMM, YMEHMH U BHJIOB Y4YeOHOU
JESITEIbHOCTH, a TAaKXKE CUCTEMBbI CLIOCOOOB M METOJIMYECKUX MPUEMOB MO Pa3BUTHIO
¥ BOCIIUTAHUIO 00YYarOIIUXCSl.

B cooTtBercTBHM ¢ KOoHUENTyalbHBIMU NOJIOXKEeHUIMU PI'OC COO o HazHaueHUH
MpEeAMETOB 0a30BOTO M yriyOJNE€HHOTO YpoBHEH B cucteme AuddepeHIInpoBaHHOTO
oOy4eHHs Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus XUMHUS Ha YPOBHE YTTyOIEHHOTO
U3YYEeHHS] HaIpaBJeH Ha pealu3alyi0 MPEEeMCTBEHHOCTH C MOCIEIYIOUIUM 3TaroM
MOJIyYE€HUsI XUMHUYECKOro oOpa3oBaHHMs B paMKax M3y4YEHHUS CHELHaJIbHBIX
€CTECTBEHHO-HAYYHBIX U XUMUYECKUX AUCIUIUIMH B By3aX U OpraHU3alUSIX CPEIHETO
npogeccuoHanbHOro oOpasoBaHus. B 3Toil cBA3M HM3ydeHHE npeaMera  «XUMUSA»
OpUEHTHPOBAHO MPEUMYILIECTBEHHO Ha pAaclIMpEHHE U

yrayOJeHue TEOpEeTHUYECKOW M MPAKTUYECKOM TMOATOTOBKM  00ydYarouuxcs,
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BBIOPABIINX OMPEASNEHHBIA MPOPMIb OO0YdYEHHUS, B TOM YHCJIE C MEPCHEKTUBON
MOCHEAYIONIEr0  MOJY4YeHUsT XUMHYECKOro oOpa3oBaHUS B  OPraHU3aIMIX
npodeccronansHoro oOpa3zoBanus. B cBere T1peboBanuit DPI'OC COO «k
IJIAHUPYEMBIM pe3yJibTaTaM OCBOCHHSI OCHOBHOW 0Opa30BaTeIbHON MPOTPaMMBbI
CpelHero o01Iero 00pa3zoBaHus U3yUyeHUE NMpeIMeTa « XUMHUSD OPUEHTUPOBAHO TAKKE
Ha pEIIeHHE 3aJa4 BOCHUTAHUS W COIMAIBHOTO pPa3BUTHUA OOYy4YaIOIIMXCA, Ha
dbopMupoBaHrEe y HUX OOIIEUHTEIUICKTYAJIbHBIX YMEHUN, YMEHUN pallMOHATU3AINU
ydyeOHOTO Tpyna W OOOOMIEHHBIX  CIIOCOOOB  JIESITENIBHOCTH,  HMMEIOIINX
MEXAUCUUIUTMHAPHBINA, HAATPEAMETHBIN XapaKTep.

XuUMusl HA ypOBHE YriayOJEHHOTO M3Y4YEHHUS BKIIOYACT YIIIYOJIEHHBIE KYpChl —
«Opranunyeckas xumusi» 1 «OO01as U HeopraHuyeckas xumusi». [lpu onpenenenun
MOAXOJI0OB K OTOOpPY M CTPYKTYPHOM OpraHu3aldyd COAEp)KaHUs STHUX KypcOB B
IporpaMMe Mo XMMHUHU 3a OCHOBY NpUHATHI nojoxenuss ®I'OC COO o paznuuusax
0a30BOro 1 yriiyOJaE€HHOTO YPOBHEH U3yUYEeHUS ITpeaMeETa.

OcHoBY cojiepxkaHust KypcoB «Oprannyeckast Xumusi» u «O01as 1 HeopraHudeckast
XUMHUSD» COCTaBIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM U YMEHHI, OTHOCSIIUXCS K
0a30BOMY YpOBHIO U3Yy4Y€HHUsI TpeAMeTa. OJTa CUCTeMa 3HaHUW [OoJydaer
ONPENEIIEHHOE TEOPETUYECKOE JIOMOJIHEHUE, MO3BOJSIONIEE OCO3HAHHO OCBOUTH
CYIIIECTBEHHO OO0JbIMi 00bEéM (hakTOoMOTHYECKOTO MaTepuana. Ha yrmyOnéHHom
YpOBHE M3Yy4EeHUS MpeaMeTa oOecreueHa BO3MOXKHOCTb3HAYUTEIBHOTO YBEIUYCHUS
00bEMa 3HAHUN O XMMHYECKHUX DJIIEMEHTAX M CBOWCTBAX HMX COEIMHEHHUN HAa OCHOBE
pacuiMpeHuss U yriyOJIeHUs MPEJCTaBICHUN O CTPOCHUU BEIECTBA, XUMHUUYECKOU
CBSI3U M 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIi, pacCMaTPUBAEMbIX C TOUKH 3PEHUS
XUMUYECKON KUHETUKH U TEPMOJWHAMHUKH. M3yueHue MepuoAMvYecKOro 3aKoHa U
[Tepuoauyeckoil cUCTeMbl XMMHUYECKHX JJIEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX TMPEJICTABICHUSAX O CTPOEHUU aToMa. XHUMHUYECKas CBS3b
OOBSACHSIETCS] C TOUKH 3PEHUSI IHEPTreTUYECKUX

U3MEHeHU npu e€ o0pa3oBaHMM M pa3pylIeHUH, a TAKKE C TOYKU 3PECHHUS
11



MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue THUIIOB peakUud  JOMOJHSAETCA
(dopMupoBaHUEM MpeACTaBICHUI 00 STEKTPOXUMHUECKUX MPOLIECCaX U AJIEKTPOIIU3E
pacIuIaBoB U pacCTBOPOB BEIIECTB. B Kypce opraHnyeckoi XMMUU MPU PACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COETUHEHUH ynemnseTcss oco0oe BHUMaHUE BOIPOcaM 00
ANEKTPOHHBIX d(DPeKTax, 0 B3aMMHOM BIUSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peakuuii. Ocoboe 3HaUY€HHE HMEET TO, YTO Ha COJAEp)KaHHWE KYpPCOB XHUMHHU
YIIyOJEHHOTO YPOBHS M3Y4YEHUs JUISl KJIACCOB ONpPeneNEHHOTro npoduiist (TIaBHBIM
0o0pa3oM Ha UX CTPYKTYpY M XapakTep AOIMOJHEHUHN K oOIIel cucrteMe NpeaMeTHbBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEKHBIE MPEAMETHI. Tak, HanpUMep, B COAEpPKAHUU
MpeaAMeTa i1 KJIacCOB XUMHMKO-(PU3HUecKoro npoduis OosblIoe 3HaueHue OyayT
UMETh 3JIEMEHTBI yueOHOro Marepuaia no oomei xumun. [Ipu usyuenuu npeamera B
JAHHOM CJIy4ae akIeHT OyJeT cenaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOIIHOCTh
3aKOHOB M TEOpUA B XHUMHM U B (U3HKE: aTOMHO-MOJIEKYJISIpHAs Teopus
(MosekymsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS MACChl U SHEPTUHU, 3aKOHBI
TEPMOJIMHAMUKH, DJIEKTPOJIU3a, MPEACTABICHHUS O CTPOCHUM BEUIECTB U apyroe. B
CoJlepKaHUM TIpeAMETa ISl KJIACCOB XWMHUKO-OMOJIOTHYECKOTO MPOQMIst OONMbITUI
yAENbHBINA BeC OyJeT UMETh OpraHuyeckas XuMus. B 3Tom ciyyae mpenocTaBisieTcs
BO3MOKHOCTB JUJIs1 00Jjiee 0OCTOSITENILHOTO PACCMOTPEHHSI XUMUYECKOW OpraHu3aliu
KJIETKH KaK OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOU BXOJAT, K MPUMEPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMMUJIbI, OE€JIKHU, YIJIEBOJbl, HYKIEMHOBBIE KUCIOTHI
u apyrue. [Ipu 3TOM 3HaHMSA O COCTaBE M CBOWCTBAX ITPEICTABUTEIIENM OCHOBHBIX
KJIACCOB OPraHMYECKHX BEIIECTB CIYKaT OCHOBOM IJii M3YyYEHHs] CYIIHOCTH
npoueccoB (POTOCUHTE3A, AbIXaHUs, MTUIIEBAPECHHUS.

B nnmane ¢QopmupoBaHHS ~OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHMS
OOIIEHAayYHbIX METOAOB MO3HAHUS M ONBITA MPAKTUYECKOrO MPUMEHEHHUs HAy4YHBIX
3HaHUM wH3yuyeHue npenMera «XuMus» Ha YyriayOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS34X C Y4YEOHBIMH MNpPEeIMETaMH, BXOISUIMMU B COCTaB

IMPECAMCTHBIX obOnacrei «ECTCCTBGHHOHay‘IHBIC npeaAMCETED, «MaremaTtuka u
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uHpopMaTuka» 1 «PyCcCcKuil A3bIK U TUTEPATYPAY.

[Tpu n3yuennn yueOHOro npeamera « XUMus» Ha yriiyOJIEHHOM YPOBHE TakxKe, Kak
Ha YpPOBHE OCHOBHOI'O M cCpeIHero oOmero obOpasoBaHus (Ha 0a30BOM YPOBHE),
3a/1aueii MepBOCTEIIEHHON 3HAYMMOCTH SIBIISICTCS (POPMHUPOBAHUE OCHOB HAYKH XUMUHU
Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON JIEATeTbHOCTH YeJIOBeKa
U OJHOTO U3 KOMIIOHEHTOB MHpPOBOW KyJbTypbl. PelieHne 53Tol 3ajauu Ha
yIiIyOJIEHHOM YPOBHE M3YUYEHHUSI MPEIMETa MPEAIoiaracT peaan3aiuio Takux 1eseH,
KaK:

(opMHpOBaHKE NPEICTABICHUN:

0 MaTepUaIbHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTSAX U IMO3HABAEMOCTH SIBJICHUM
OPUPOJIBI, 0 MECTE XMMHUU B CHCTEME E€CTECTBEHHBIX HAYK U €€ BEAYIIEW pOJu B
o0ecrie4yeHun yCTOMYMBOTO pPa3BUTUS 4YEJIOBEYECTBA: B PEIICHUU MPoOJIeM
AKOJIOTHYECKOM, SHEPIeTUUCCKON M THIIEBOM O€30IaCHOCTH, B PA3BUTHUU MEIUIIMHEI,
CO3/IaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HMCTOYHUKOB JHEPrUM, B OOECIEYECHUU
pPalMOHAJILHOTO MPUPOAOIOIL30BaHus, B (GOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH
KyJbTYPBI YEJIOBEKA, a TAKXKE DKOJIOTMUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3J10pPOBBIO Y IPUPOJHOM CPENE;

OCBOCHHME CHUCTEMBI 3HAaHHM, JIEKAUIMX B OCHOBE XMMHUYECKOM COCTaBIISIOLIEN
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIBHBIX TOHATUN, 3aKOHOB W
TEOpPUN XUMHUHU, COBPEMEHHBIX MPEJCTABICHUN O CTPOEHUM BEIIECTBA HAa Pa3HBIX
YPOBHSIX  —  aTOMHOM, MOHHO-MOJICKYJISIPHOM, HAaJIMOJIEKYJISIPHOM, 0
TEPMOJUHAMHUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHYECKUX
peakIuii, 0 XUMHUYECKOM PaBHOBECHUH, PACTBOPAaX U IUCIIEPCHBIX CUCTEMAX, 00 00IIUX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHrue y OOYyYarOIIMXCS OCO3HAHHOTO TOHUMAHMS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHUU JUIsI OOBSICHEHUS KIIOYEBBIX MJIed W Tpodsem
COBPEMEHHOW XUMUH, I OOBSICHEHHS W TMPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX

€CTECTBEHHO-HAYYHYIO MPHUPOJY; TPaAaMOTHOIO pEIIECHUs NpoOJieM, CBA3aHHBIX C
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XUMHEW, NPOTHOZUPOBAHMUSA, AHAIW3a W OLECHKH C IIO3UIUH DKOJIOTMYECKOU
0€30MMacHOCTH MOCJIEICTBUI OBITOBON U MPOU3BOACTBEHHOM ACSITEILHOCTH YEIOBEKA,
CBS3aHHOM C XUMHYECKMM IIPOM3BOACTBOM, HCIIOJIb30BAHUEM U IepepabOTKON
BEILECTB;

yriiyOJIeHHe MpeNCTaBICHUM O HayYHBIX METOAAaX MO3HaHMs, HEOOXOIUMBIX IUIs
OpUOOpETEHUs] YMEHUIMl OpUEHTUPOBAaTBCS B MHUPE BELIECTB U OOBICHEHMS
XUMHYECKUX SIBICHUN, UMEIOIINX MECTO B IPUPOAE, B IPAKTUUECKOMN JAEATEIbHOCTUH

HOBCGIIHGBHOI;'I ZKHU3HHU.

HEJIN U 3AJJAYU YYEBHOI'O ITPEJIMETA «XUMMWUSA»

B mpaktuke npenomaBaHusi XUMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMsI TaK U HAa YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHUs, MPHU OIpPEAeIICHUN
COAEPKATEIIBHON XapaKTEPUCTUKH LEJIeH W3y4YeHUs IMPEIMETa HaIpaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPAIUIIMOHHO TpU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKOM HAayKH Kak OOJaCTH COBPEMEHHOI'O E€CTECTBO3HAHMSI, MPAKTUYECKON
NEATEIbHOCTH YEJIO0BEKAa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJIMYECKOW TOYKHM 3PEHUSI TAKOM NOAXOJA K ONPEACICHHUIO LEJICH H3y4YEeHUs
MpEIMETA SABJISICTCS BIIOJHE ONPABJAHHBIM.

['1aBHBIMU HESIMU U3YUYEHUS TIPEAMETa « XUMUSDH Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

dhopMHUPOBAaHHUE CHCTEMbl XUMHUYECKUX 3HAHUN KaK Ba)KHEHIIICHCOCTaBIISIOICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOYEBBIE MOHATHS,
dbyHIaMEeHTAIbHBIE 3aKOHBI U TEOPUHM XMUMHUHU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHUE U
MOHUMAHHME CYIIHOCTU JOCTYMHBIX OOOOIIEHUM MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

dbopMHupoBaHUE W Pa3BUTHE MPEICTABICHUN O HAYYHBIX METONAX IMO3HAHUS

BEILIECTB U XMUMHUYECKUX pPEaKIHM, HEOOXOIUMBIX MJIg MPUOOPETCHHS YMEHHM
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OpUEHTHPOBATbCA B MHPE BEIIECTB U XUMUYECKUX SIBICHUN, MMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U ITIOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUN U CIOCOOOB ACSITENBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM H
OOBSICHEHMEM XHMMHMYECKOTO SKCIIEPUMEHTA, COOJIIOJIEHUEM IpaBUil O€30MacHOro
oOpallleHHUsI C BEIIECTBAMM.

CopneprkarenpHasi XapaKTepUCTHMKA LEJNed M 3aJad H3ydeHHs IpeaMera B
OporpaMme IO XMMHHM YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME CpelHEro o01iero oopazoBanusa. CeroaHs B MpenogaBaHuu
XUMHHU B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTEHHE MPAKTHUYECKOH KOMIIOHEHTE
colepkaHusi  OOy4yeHHUs, OpPHEHTHPOBAHHOM Ha MOJATOTOBKY  BBIYCKHHKA
oronieo0pa3oBaTEIbHON OpraHu3aluy, BIAJACIONIEr0 HE Ha0OpOM 3HAHMMA, a
(YHKIIMOHAJIBHONM TI'PAMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHUSMU AKTHUBHOTO
MOJIyYeHUS 3HAHUN U TPUMEHEHUS UX B PEATTbHOM KU3HU JUIsl PEIICHUS MPAKTUYECKUX
3a7a4. B 3TON CBSA3M NpU M3yYEHUH IpeaMeTa « XUMHUs» JOMUHUPYIOLIEE 3HAUYCHUE
IpUOOPETAIOT TAKUE LIETH U 3a/1a4M, KaK:

ajantanys OO0y4yarolUXCcs K YCIOBUSM JTWHAMUYHO Pa3BUBAIOLLIETOCS MHpA,
(opMupOBaHKE UHTENIEKTYaJIbHO Pa3BUTOMN JIMYHOCTH, FTOTOBOM K CaMOOOPa30BaHMIo,
COTPYIHHYECTBY, CAMOCTOSTEIbHOMY PUHITHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

dopMupoBaHre |y  OOy4arOUIMXCS  KIIOUEBBIX  HABBIKOB  (KJIIOYEBBIX
KOMIIETEHLIMI), HWMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUJOB
NEeSATEIbHOCTU: pEeIIeHUs MNpoOsieM, MOWCKa, aHanu3a U 00pabOTKM HH(pOpMALUH,
HEOOXOUMBIX JJIsl IPUOOPETEHHsSI OMBITa ACSITEIbHOCTH, KOTOpask 3aHUMAET Ba)KHOE
MECTO B TMO3HAHMM XUMHHU, @ TaKXKe [JIs OLEHKH C MO3UIMKA SKOJOTUYECKON
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M

YeJIOBEKA U IIPUPOTHYIO Cpeay;
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pa3BUTHEC TIO3HABATCIBHBIX WHTEPECOB, HMHTEIUICKTYAIBHBIX M TBOPYCCKUX
CIOCOOHOCTEHN 00ydaroluXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh HOBBIC
3HAHWS 110 XMMHH B COOTBETCTBHM C JKM3HCHHBIMHU IOTPEOHOCTSMH, WCIIOIH30BAThH
COBpPEMCHHBIC HMH(OpPMAIMOHHBIC TEXHOJOTHH JUIS TOWCKAa M aHajln3a y4eOHOW H
HAYYHO-TTONYJIAPHON HH(POPMAIMH XUMHUYIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHHE U PA3BUTHE Y O0YYAIONIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIUICHAS, HAOJIOIaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOSHHO
HEOOXOJIUMBI, B YAaCTHOCTH, MPH IUIAHHPOBAHWM M TPOBEICHUH XHMHUYECKOTO
IKCIIEPUMCHTA;

BOCIIUTAaHWE y oOydarommxcss YOexIAEHHOCTM B  T'YMaHHCTHYECKOU
HAIPABJICHHOCTH XHMHH, ©€ BaXHOHW pOJIM B PEIICHUU TJI00aIbHBIX MPoOJIeM
paIoOHaIBHOTO MPUPOIOTIOIB30BAHMS, TOMOJHEHUSI SHEPreTHYECKUX PECypCOB U
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOJUMOCTH OCpPEkKHOTO
OTHOIIICHHS K TMPHUPOJEC M CBOEMY 3JI0POBBIO, a Tak)Ke IPHOOPETCHHUS OIbITa
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHUH IS TNPUHATAS TPaAMOTHBIX PCIICHUH B
CUTYAIUAX, CBI3aHHBIX C XUMHUCCKUMU SBJICHUSIMHU.

Ipu uzyuenuu yuebrnoco npeomema «Xumusay Ha yeayoiéHHOM YPoOHe mMakice,
KaK Ha YpOBHe OCHOBHO20 U CpeOHe20 0Oue2o0 obpazosanus (Ha 6a3z080m yposHe),
3a0auetl nep8oCmeneHHOU 3HAYUMOCU S8IAeMCs YOPMUPOBAHUE OCHOB HAYKU XUMUU
Kak obnacmu COBPEeMEHHO20 eCMeCmBO3HAHUs, NPAKMU4ecKol OesamelbHOCmu
yeno8eKa U 0OHO20 U3 KOMNOHEHMO8 MUPOBOLL KYIbMYpbl.

Pewenue smou 3a0auu Ha yenyonénHom ypoeHe usyuenus npeomema
npeonoazaem peanuzayuio makux yenet, Kax:

dopmuposanue npedcmasnienuil:

0 MamepuaibHOM eOUHCmEe Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCMU
ABNEHUL NPUPOObL, 0 MeCme XUMUU 8 CUCmeMe eCIeCmMBEeHHbIX HAYK U e€ 8edywell poiu
8 obecneuenuu YCmMouyu8o20 passumus Yeio8eyecmsd; 6 peuleHuu npoonem

3K0]ZOZMU€CK01:L 3H€p2€mu‘leCK01Z u nuweeod 6e30naCHocmu, 6 paseumuu MedULﬂlel,
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CO30aHUU HOBIX MAMEPUALO8, HOBLIX UCMOYHUKOE JHEpeUuu, 6 obecneyeHuu
PAYUOHATIbHO20 NPUPOOONOIb308AHUSA, 8 (DOPMUPOBAHUU MUPOBO33PEHUs U 00Uyell
KYIbIMypol Yeno8eKd, a makxaice 3K0JI02UYeCKU 000CHOBAHHO20 OMHOULEHUSL K CBOeMY
300p06bI0 U NPUPOOHOUL cpede;

0cBoeHUe cucmemvbl 3HAHUL, AeHCAWUX 8 OCHOBE XUMUUECKOU COCMAssaouell
eCmecmeeHHO-HAYYHOU KaAPMUHbl MUpa:. (YHOAMEHMANbHbIX NOHAMUL, 3AKOHO8 U
meoputl Xumuu, COBPEMEHHbIX NPeOCMABIeHUll 0 CMPOCHUU Beulecmed HA PA3HbIX
VPOBHAX ~— —  AMOMHOM, UOHHO-MOJIEKYISIPHOM, HAOMONEKYISAPHOM, 0
MePMOOUHAMUHECKUX U KUHEMUUEeCKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peaxkyuil, 0 XUMUYeCKOM paAsHO8eCUL, PACMBOPAX U OUCNEPCHBIX cUcmemax, 00 o0ouux
HAYYHLIX NPUHYUNAX XUMUHLECKO20 NPOU3BOOCMEBA,

Gdopmuposanue y 00y4AOWUXCA OCO3ZHAHHO20 NOHUMAHUSL 80CMPEOOBAHHOCIU
CUCMEMHbIX XUMUYECKUX 3HAHUU Ol OOBACHEHUs KIYesblX uoel u npooiem
COBDEMEHHOU Xumuu, Ol OObACHEHUS U NPOSHOUPOBAHUS SGNeHUU, UMEIOUUX
eCMeCcmeeHHO-HAYUHYI0 NPUpoody; ZpamoOmHO20 peuleHUus NpooOneMm, CEIA3AHHbIX C
Xumuetl, NPOSHOZUPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOJ02UYECKOLl
bezonacHocmu  nocieocmeuil.  Oblmosol U  NPOU3BOOCMBEHHOU  0esMelbHOCIU
YyenoeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkoll ewecms;

yenybnenue npedCcmasieHull 0 HAyYHblX Memooax NO3HAHUs, HeoOX00UMbIX 05
npuobpemenuss yMeHUll OPUEHMUPOBAMbCS 6 Mupe Gewecms U O00bSACHeHUs
XUMUHECKUX S6NeHUL, UMEIOWUX MeCmo 8 npupooe, 8 NPAKMu4eckoll 0essmeibHOCmu
U NOBCEOHEBHOU HCUZHU.

B naane peanusayuu nepeoouepeoHviX GOCNUMAMENbHBIX U PA36UBAIOUUX
@YHKYULL YeloCmHOoU cucmemvl CpeodHe2o o0bujeco 006pazoarus npu U3yuyeHuu
npeomema «Xumusi» Ha yeayONEHHOM YPOsHe 0COOYI0 aKmyaibHOCHb NPUOOpemarom

maxkue yejiu u 361061111/1, Kak.
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gocnumatue y0eHrcOEHHOCMU 8 NO3HABAEMOCMU ABIEHUL NPUPOObL, VEAHNCEHUS
K npoyeccy meopuyecmaa 8 001acmu meopemudeckux u NPUKIaoHbIX UCCIe008aHUU 8
Xumuu, hopmuposane Mupo8o33peHus, COOMEEMCmayIoue20 Co8PeMeHHOMY YPOBHIO
Paseumus HayKu,

paseumue Mmomusayuu K O00yYeHulo U NO3HAHUI0, CHnOocoOHocmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOB8E YCBOEHUs 00ujeuenosedecKux
yeHHocmell,

passumue Nno3HABAMENbHbIX UHMEPecos, UHMENLIeKMYAIbHbIX U MEOPYECKUX
cnocodoHocmetl 00yualOwWuxcs, opmuposanue y HUX CO3HAmMeIbHO20 OMHOWEHUS K
camoobpazoeanu0 U HeNnpepvieHOM)Y 00pA308aAHUI0 KAK YCIOBUID  YCHEUHOU
npogheccuonanvbHou u 0OuwecmeeHHoOU 0eamerbHOCmU, OMEemCcmeeHH0200MHOWEeHUS
K c80eMy 300p08bi0 U NOMPeOHOCU 8 300P0BOM 00PA3E HCUZHU,

Gdopmuposarue ymeHuli U HABLIKO8 PA3YMHO20 NPUPOOONONb308AHUS, PA3GUMUE
9KONO2UYECKOU  KYIbmypbl, npuobpemeHue onvlma  00WeCmME8eHHO-NONEe3HOU
9KOJI02UHECKOU 0esImeNbHOCHIU.

[leru w 3amaum wu3y4deHUs MpeaMera «XUMHUS» TOIYYUIH TOJAPOOHYIO
METOAMYECKYI0 HHTEPIIPETAITUIO B pa3jeiie nporpammbl «IlmaHupyemsie pe3yabTaTsl
OCBOCHHMS TpeaMeTay, Oiaromaps yemy oOecreueHO 4€TKOe MPENICTABICHHUE O TOM,

KaKHUC 3HAaHWA U YMCHHA UMCIOT IIPAMOC OTHOIICHHUEC K p€ain3aliuu KOHKpCTHOﬁHCHH.

MECTO YYEBHOI'O IPEJIMETA «XUMUSA» B YHEBHOM IIJIAHE

B cucreme cpeanero o6miero oOpaszoBaHus «XuMHUs», W3ydaemass Ha 0a30BOM
ypOBHE, TpH3HAHA OOS3aTEIbHBIM YYEOHBIM TIPEIMETOM, BXOMISIIMM B COCTaB
npeaMmeTHo — obmactu  «EctectBeHHbie  Haykm». OOmiee  YMCIO  Yacos,
pEeKOMEHI0BaHHbIX [yt u3yueHust xumun — 70 gaco: B 10 kmacce — 35 yvaco (1 yac
B Heneno), B 11 kimacce — 35 wacos (1 yac B Hefieno).

VY4eOHblil mpeaMeT «XuMus» yriayOnaEHHOTO YPOBHSI M3YYEHHsI BXOJIUT B COCTaB
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npeaMeTHol obmactu «EcTecTBeHHBIe HayknW». Ero wusydeHme mpemycMOTPEHOB
KJlacCcaX €CTECTBEHHOHAYyYHOTo Mpoduis, HampuMmep XUMHUYECKUX, XHMHKO-
OMOJIOTUYECKUX M MEAUIMHCKUX. B 3TUX Kiaccax W3ydyeHUE JaHHOTO MpeaMera
MPeIyCMOTPEHO B 00bEME yueOHOM Harpy3Kku He MeHee 3 u B Hezaemto. O01ee yuciio
4acoB, PEKOMEHIOBAHHBIX [IJIsl M3Y4YEHUsS XUMHHM Ha yriyonéHHoMm yposHe, — 210
gacoB: B 10 kiacce — 105 ygaca (3 gaca B Henenmto), B 11 kinacce — 105 gaca (3 gaca B
HEJICITIO).

[Ipn ¢opmMupoBaHur 00pa30BaTENIBHON OpraHU3alUedl MYJIbTUNPOPUIBLHOTO
yuebnoro uiana s 10 u 11 kimaccoB ycTaHaBnuBaeTcs yueOHasi Harpyska o npeiMeTy
«Xumus» s 6a30BOro ypoBHS B obobeme 1 wac B Hemento (35 4 B rom), a s
yriIyOJIEHHOTO YPOBHS CleAyroIuM oOpa3oM: 1 yac B HeAeNto 3a cueT o0si3aTeNIbHON
gactu OOII COO u 2 gaca 3a cuet yactu OOIl COO Ha nonojsHUTEIbHBIE yUeOHbIC
npeaMeTsl. Takum o0pa3om, AJid 00y4aroluXcsl, BHIOPABIINX yTIyOJEéHHOE N3yYeHHE
XUMUH, yueOHas Harpy3Ka ycTaHaBIuBaeTcs Takxke 3 yaca B Hezento (105 4 B rox), 3To
IPaBOMEPHO, €CIM MaKCHUMasibHas ydeOHas Harpy3ka HE MPEBBIIIACT MAKCUMAIBHO
JOIYCTUMYIO YY€OHYIO Harpy3Ky B HEJIEITIO.

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

pa3zHooOpa3HbIX (HOpPM OpraHU3alUUd YI4eOHOTO IpoIiecca.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O ITPEJIMETA
«XHNUMMUS»

®I'OC ycranaBnuBaeT TpeOOBAaHUS K Pe3yJibTaTaM OCBOCHHUS O0YyUYarOIIUMHUCS
nporpaMM CpeIHero o0OIiero oOpa3oBaHHs (JIUYHOCTHBIM, METAlPEIMETHBIM U
npeaMmeTHbiM). [lonmyuenune xumuueckoro oOpa3zoBaHus Oa3upyercs Ha OCHOBHBIX
TUIaKTHYECKUX TPUHIIUTIAX 00y4eHHs (HAyYHOCTH, CUCTEMHOCTH, CHCTEMAaTUYHOCTH,
JOCTYITHOCTH, CBSI3U TEOPUHM C TPAKTUKOW, HATJSITHOCTH W JAp.), Ha TPUMEHEHUH

COBPCMCHHBIX 06p330BaTCJ'IbHBIX TEXHOJOTUH C YU4ETOM MCXAaHHU3MOB JJOCTHIKCHUA
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BCEX IJITAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI OCHOBHOUM 00pa30BaTelIbHON MPOTPAMMBI.
HaydHo-MeToanueckoii OCHOBOM I pa3pabOTKU IUIAHUPYEMBIX PE3yIbTaTOB
OCBOGHHUSI TPOTpaMM CpeAHEero ooOmero o0pa3oBaHUsS —SABISETCS CHCTEMHO-

NEATEILHOCTHBIN ITOIXO0/I.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBMM € CHCTEMHO-IEATEIIBHOCTHBIM IIOAXOAOM B  CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MTpeIMeTa « XUMUS» Ha YPOBHE CPETHETO 00ILEro
00pa30BaHUsl BIJICIICHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE 00Y4arOIIUMHUCS POCCUMCKON IpaXkJTaHCKON MIEHTUYHOCTH — FOTOBHOCTH

K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEEIICHUIO;

HaJIM4Ue MOTUBAIIMU K 00YYEHUIO;
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE

KITFOUEBBIX IICHHOCTEW W MCTOPUUYECKUX TPAIUILINIA 0a30BOM HAYKU XUMHH;
TOTOBHOCTb U CIIOCOOHOCTH O0YUaIOIUXCsl pyKOBOJICTBOBATHCS B CBOEH J1€ATEILHOCTH

LICHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAaMM, IPUCYIIUMHU  LEJIOCTHOU  CUCTEME

XUMUYECKOTO 00pa30BaHMUs;

HaJIM4YKUe TPABOCO3HAHUS IKOJIOTHUECKOU KYJIbTYpPhl U CIIOCOOHOCTH CTaBUThH LIETU U

CTPOUTH )KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE PE3YNABTATHI OCBOCHHUS MIPEAMETA « XUMUSD TOCTUTAIOTCS B €JUHCTBE
y4eOHOW M BOCHHUTATENIbHOW JneaTrenbHOCTH Oprau3aiid B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU U
ujearaMu POCCUIICKOT0 TPakJaHCKOTO OOIIeCTBa, MPUHATHIMU B OOIIIECTBE HOPMaMH
W TpaBWIaMHU TOBEICHUS, CHOCOOCTBYIOUIMMHM  IIpOIECCaM  CaMOIIO3HaHUS,
CaMOpPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YUYaIOIINXCS.

JInyHOCTHBIE ~ pEe3yJIbTAaThl  OCBOEHUs  IpeaMeTa  «XUMHS»  OTPaXKaroT
c(hOPMHUPOBAHHOCTh ONBITA TIO3HABATEIBHOM W MPAKTUYECKOW JI€ATEITbHOCTH

O6y‘{aIOH.II/IXC$[ o pcaiu3aliy IIPUHATBIX B O6HI€CTB€ HeHHOCTCﬁ, B TOM YHUCJIC B
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qacCTH.

1. I'paxkaaHCKOro BOCTIUTAHMS:

OCO3HAHUS OOYYAIONIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OO0S3aHHOCTEH,
YBa)KCHUS K 3aKOHY U ITPABOTIOPSIKY;

MIPEICTABJICHHS O COIMAIBHBIX HOPMAaxX W IMpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHWHA B
KOJIIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEITEIBHOCTH MPHU CO3JIaHHHM YYCOHBIX
MIPOEKTOB, PEIICHUN YICOHBIX 1 IO3HABATEIIBHBIX 33124, BBHITTOJTHCHHH XHMHYCCKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMAaTh M MPHUHUMATh MOTHBBI, HAMEPEHHUs], JIOTUKY U apTyMEHTHI

JIPYTUX MPU aHAINU3€E PA3JIMYHbIX BUIOB YU€OHOH AESITENbHOCTH;

2. [TaTpuoTHY€CKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHsI K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO0 OTEYECTBEHHOU
XUMUH;

YBaXXEHUS K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUSA TOIO, YTO JOCTWIKCHUS HAyKU €CThb pe3yJIbTaT IIUTEJIBHBIX
HaOIOACHUI, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX MOMCKOB, NOCTOSHHOIO Tpya
YYEHBIX U IIPAKTUKOB;

MHTEpECca U II03HABATEJIBHBIX MOTHUBOB B IIOJYYCHUM U IIOCICAYIOIIEM aHaIU3e

uH(pOpMAaIUHU O IEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3. lyXoBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CITIOCOOHOCTH OIIEHUBAaTh CHUTYaIllMU, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEUICHHS, OPUECHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH,;

TOTOBHOCTU OLICHMBATh CBOE ITOBEACHUE U MOCTYIKU CBOMX TOBAPUIIEH C IO3ULUN

HPAaBCTBCHHBIX W IIPABOBbBIX HOPM U OCO-3HAHUC HOCJ'ICI[CTBI/Iﬁ 9TUX ITOCTYIIKOB,
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4. ®opMHUPOBAHMA KYJIbTYPbI 310POBbSI:

NOHMMaHUsl LEHHOCTEN 340pOBOro M Oe3omacHoro o0Opasza >KU3HHM; HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOLIEHHUS] K COOCTBEHHOMY (PU3NYECKOMY M ICUXHUYECKOMY
310POBBIO;

co0IIroieHNs MTpaBuIl 0€30IaCHOT0 00pallleHus ¢ BEIECTBAMU B OBITY, IOBCEIHEBHOM
KU3HU U B TPYJIOBOM €ATEIBHOCTH;

MMOHUMaHUS LIEHHOCTU MPaBWJ HWHJMBHIYaJIbHOTO W KOJUIEKTUBHOI'O O€30MaCHOIO
IIOBEJICHUs B CUTYalUAX, YIPOXKAIOIIUX 340POBBI0 U JKU3HU JIIOACH; OCO3HAHUSA
MOCJEICTBUM W HENpUITHS BPEIHBIX NPHUBBIUEK (YyNOTPEOJICHHUs] aJKOroJs,

HapKOTUKOB, KYpEeHHUS]);

5. TpynoBoro BoCnuTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4EOHO-HCCIIEIOBATEIHCKON JIEATEIbHOCTH,
0011IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJAX ACATEILHOCTH;

YCTAHOBKHM Ha aKTUBHOE YYacCTHE B PEIICHUHU MPAKTUYECKUX 33734 COLMAIBHOM
HAIIPaBJICHHOCTH (B paMKax CBOETr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YyUYEHUIO MPOQECCUil pa3auvyHOro poja, B TOM YHUCIE
Ha OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHHUS K TPYLY, JIIOJASAM TPyAa U PE3yJbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPHH OOpa3oBaHUS,
Oynymiel nmpodeccur U peaan3alnud COOCTBEHHBIX JKU3HEHHBIX TJIAHOB C yU4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHHU, MHTEPECOB U MOTPEOHOCTEH

00IIIECTBA;

6. IK0JIOrHM4eCcKOro BOCIIUTAHUS:

OKOJIOTHYECKH  IIeJICCOOOPA3HOTO OTHOIICHUS K TPUPOJIE, KaK HCTOYHUKY
CYIIECTBOBAHMSI JKU3HU Ha 3eMIIc;

HOHMMaHHUs  TJI00AJbHOrO  XapakKTepa  OJKOJOTHYECKHMX  IPOoOJIeM,  BIIHMSHHS
ASKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE MTPUPOIHON M COITMATLHOM CPEJIbI;
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OCO3HaHUsI HEOOXOJIMMOCTH HCIHOJIb30BAaHUS JOCTHKEHUN XUMHUHU U1 PEIICHHS
BOITPOCOB PAIIMOHAIIBHOTO MTPUPOOTIOIb30BaHNUS;

AKTUBHOI'O HEMIPUATHS JEUCTBUM, IPUHOCSIINX BPEJ OKPYKAIOIIEH IPUPOTHON Cpeae,
YMEHHsSI TPOTHO3UPOBATH  HEOJArONPHUSATHBIE HKOJOTUYECKUE TOCIEACTBUS
IpEeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILLATh HUX;

HaJIMYUsl Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpPbI, OIbITa
JEATEIBbHOCTH KOJIOTMYECKON HAaNPaBIE€HHOCTH, YMEHHSI PYKOBOJICTBOBATHCS UMU
B MO3HABaTEIbHOM, KOMMYHUKATUBHOM M COIIMAIIBHOW MPAKTHKE, CIIOCOOHOCTU U

YMCHHA aKTUBHO ITPOTUBOCTOATH HACOJIOTUH XCMOCI)O6I/II/I;

7. IleHHOCTH HAYYHOI'0 TIO3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKY;

MOHUMAaHUs CNeUU(PUKA XUMUU KaK HAayKH, OCO3HaHUA €€ poiu B (HOPMUPOBAHHU
paloOHaIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JJaHUH LEJIOCTHOIO MPEACTAaBIECHUs 00
OKPY’KaIOILIEM MUPE KaK O €IUHCTBE IPUPOABI U YETIOBEKA, B ITO3HAHUU IIPUPOIHBIX
3aKOHOMEPHOCTEHN M pelieHur Mpo0IeM COXpaHEHHUS] TPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTU B 0COOOM 3HAUMMOCTU XUMHUU JJI1 COBPEMEHHOM LIMBUIIM3AIUU: B €€
T'YMaHUCTHYECKOW HANPaBICHHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOU Oa3bl
MaTepUaAIbHON KYJbTYpbI, PEIIEHUH II100aIbHBIX MPOOJIEeM YCTOMUUBOIO pa3BUTHUS
YEJIOBEYECTBA — CBIPEBOM, DJHEPrETUYECKOM, MHUIIEBOM H 3KOJOTHYECKOU
0€30MMacHOCTH, B PA3BUTUU MEIUIMHBI, 00E€CIIEYEHUH YCJIOBUN YCHEIIHOTO TpyAa
U DKOJIOTMYECKU KOM(OPTHOM MKU3HH KaKI0T0 YieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHMMAHMUSA CYIIHOCTH METOAOB IIO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble
3HAHUS 7151 aHAIKM3a U OOBSICHEHUS SIBIEHUN OKPYXKAIOLIEr0o MUPa UIPOUCXOISLIUX

B HEM HBMCHGHHﬁ; YMCHHUA JCJIATh 000CHOBaAHHBIC 3aKJIIOYCHUS HA
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OCHOBE Hay4YHBIX (DAaKTOB U MMEIOITUXCSI JAHHBIX C €TI0 MOTyYEeHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO WCIIOJIh30BaTh XUMHUYECKHE 3HAHUS IS PCIICHHUS
po0JIeM B peaTbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOM IeATEIHPHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HETIPEPHIBHOMY 0Opa30BaHUIO U caMO00pa30BaHUIO, K
AKTUBHOMY ITOJTYYEHHIO HOBBIX 3HAHUH MO XMMHUHU B COOTBETCTBHH C KU3HCHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pa3lIuuHbIX cdepax mnpodeccuoHaIbHON

ACATCIBbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbIe pe3yiabTaThl OCBOECHHUS YU4EOHOT0 npeamMeTa « XUMUs» HaypOBHE
cpenHero oOmero o0pa3oBaHUs BKJIIOYAIOT: 3HAYUMbIE 171 (OPMHUPOBAHUS
MUPOBO33pEHUS oOyyaroumxcs MEXIUCLIUTUIMHAPHbBIE (MeXIIpeIMETHBIEC)
OOIIeHAYYHbIE TIOHATHS, OTPAXAIOIIWE IEIOCTHOCTh HAYYHOW KApTUHBI MHpa H
cre-nu(uKy METOIOB TO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax (Marepus,
BEIIECTBO, SHEPT U, IBJIEHUE, TIPOLIECC, CUCTEMA, HAyUHbIH (haKkT, MPUHLUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIeq0oBaHne, HaOmIOAeHHe, W3MEPEHNE,
SKCIIEPUMEHT U Jp.); YHUBEpcalibHble YydeOHble JeHCTBUS (TIO3HABATEIbHbBIE,
KOMMYHHUKATHBHBIE, pETYJIATUBHEIE), o0ecrevnBaromme dbopmupoBanue
(YHKIIMOHATBPHOW TPaMOTHOCTH U COIMAIBHOW KOMIIETEHIIMH OOydJaromuxcs;
CIIOCOOHOCTh  OOYYAIOIIMXCS HCIIOJIb30BaTh OCBOEHHBIE MEXKIMCHUIUIMHAPHBIE,
MUPOBO33pEHYECKIE 3HAHMSI U YHUBEPCAIbHbBIE YUeOHbIC ICHCTBHS B TO3HABATEIBHON
U COIMAIIBHOW MPaKTHUKE.

MeTtanpeamMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCATbHBIMU YUEOHBIMH
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JCHCTBHUSIMH.

Osnaodenue ynusepcaibHblMu y4eOHbIMU NO3HABAM ETbHOIMU OCHCMGUAMU:
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1. ba3oBbIMH JIOTHYECKUMH ACHiCTBUAMM:

CaMOCTOSTENbHO (POPMYJIUPOBATh M aKTyaJIU3UpPOBATh MpOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPENEIIATh LENU ACSITEIbHOCTH, 3a7aBas napaMeTpbl U KPUTEPUU UX JOCTHKECHHUS,
COOTHOCHUTBH PE3YyJIbTAThI IEITEILHOCTH C MOCTABICHHBIMU LETISIMH;

UCIOJI30BATh MTPU OCBOCHUM 3HAHUM MPUEMBI JJIOTUYECKOTO MBIIIUICHUS] — BBIJIEISATh
XapaKTepHbIE MPU3HAKU MOHATUN U YCTAHABJIMBATh UX B3aUMOCBSI3b, UCIIOIb30BaTh
COOTBETCTBYIOIIME MOHATUSA JJIsl OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAaHUS M KPUTEPUM I KIACCHU(PUKAIMKU BEHIECTB U XUMHUYECKHUX
pEeaKInii;

YCTaHABJIMBATh IPUYNHHO-CJICJCTBEHHBIC CBSI3U MEXKIY N3yUaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKIEHUs (MHIYKTUBHBIC, NEAYKTUBHBIC, MO AHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B PACCMATPUBAEMBIX SIBJICHUSX,
(GbOopMyIHpPOBATH BHIBOJIBI U 3AKITIOYCHHUS;

MPUMEHATh B TIPOIECCEe TO3HAHUS UCIOJIb3YyEeMble B XUMHUHM CHUMBOJUYECKHE
(3HaKoBBIE) MoOAENU, MpeoOpa3oBhIBATH  MOJEIbHBIE  MPEACTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJ) »DJIEeMEHTa, XuMmuyeckas (QopMmyna, ypaBHEHUE
XUMUYECKOU peaKIiuu — MPH PEIICHUH YUEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3a7a4, NPUMEHATh HAa3BaHHBIE MOJEIbHBIE TMPEJCTABICHUS JIS BbISABICHUS

XapaKTCPHBIX IIPU3HAKOB U3YYAaCMbIX BCIICCTB U XUMHUUYCCKUX peaKuHﬁ;

2. Ba3oBLIMH HcCCJI€I0BATEILCKHUMH ACHiCTBUSIMM:

BJIaJIETh OCHOBAaMH METOJO0B HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKLINM;

dbopMynupoBaTh IENM W 3aJa4d UCCIEAOBAHUS, HCIOJIH30BAaTh TMOCTABJICHHBIC U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH! B KAU€CTBE HHCTPYMEHTAIIO3HAHUS

N OCHOBBI IJIsA (I)OpMI/IpOBaHI/IH THIIOTE3bI IO IIPOBEPKE IMPABUIBLHOCTHU
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BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJICTh HABBIKAMH CaMOCTOSATEIBHOIO IUIAHUPOBAHUS M NPOBEACHUS YUYEHUYECKHUX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HAOII0OJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (hopMyIHpoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIIEIOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O TIPOJICTIaHHON padoTe;

MpUOOpETaTh OMBIT YYEHUUYECKON HMCCIEIOBATEIbCKON M MPOEKTHOM JESITEIbHOCTH,
HPOSIBISATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY ITOMCKY METOJOB

PCUICHUS ITPAKTUYICCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBbIX MCTOAOB ITO3HAHUA,

3. PadoToii ¢ undopmanmeii:

OPUEHTHPOBAThCS B PA3IUYHBIX HMCTOYHHMKAX HMH(OpManMM (Hay4dHO-NOMYJspHAs
JaUTepaTypa XUMHUYECKOTO  COJIEp)KaHUs, CIPABOYHbIE IOCOOMS, peCypChl
WNurepHeTra), aHanuM3upoBaTh HMHPOPMALMIO paA3JIMYHBIX BUIOB H  (opm
IPEICTABIICHNS, KpUTHUECKU OLIEHNBATh €€ TOCTOBEPHOCTh HHEMPOTUBOPEUNBOCTD;

(opMyIupOBaTh 3alPOCHl U MPUMEHATH Pa3IMYHbIE METOJbI IIPU TOUCKE U OTOOpE
nH(popmanuu, HEOOXOIMMOM JUIsl BBIMOJHEHUS Y4eOHBIX 3aJad ONpeneiaEHHOro
TUIIA;

npuoOpeTaTh OMBIT  MCHOJb30BaHMS UH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMpATh ONTHMAJIbHYIO (OpMy mpenacTaBieHus WHOOpPMAIUU
(cxemsl, rpaduKy, TMarpamMmbl, TaOJIULIbI, PUCYHKH U T. I1.);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KA4eCTBE CPEICTBA NpH padoTe C XUMUYECKOU
uHpoOpMalLuel: MPUMEHATh MEXNpeaMEeTHbIE ((U3nueckue U MaTeMaTHUYeCcKue)
3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

OGJzaOeuueyHueepcaﬂbelmu KOMMYHUKAMUBCHbBIMU odelicmeusamu:

26



3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYXJaeMOW TEeMbl B XOJ€ Juajiora W/WiH
JIUCKYCCUH,  BBICKa3bIBaTh  WJeH, (OPMYyIHMpPOBATh CBOU  MPEHAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IPEI0KEHHOH 3a/1auu;

BBICTYNIATh C MPE3CHTAllMEed PEe3ylbTaTOB II03HABATEIBHOW  JESATEIBHOCTH,
HOJyYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKONW pabOThl 10 UCCIEIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIECTB, peaju3alli YYEOHOro MpoeKTa U (POPMYIHPOBATH BBHIBOIBI
[0 Pe3yJIbTaTaM IIPOBEACHHBIX HCCICAOBAaHUM IyTEM COIVIACOBAHMS IIO3HMLMHA B
X0J1€ 00CYKJIeHUsI 1 0OMEHA MHEHUSIMU.

Osnadenue ynugepcanbHblMu pecynamueHbIMU OCliCMEUAMU:

CaMOCTOATENIbHO  IUIAHUPOBaTh W OCYLIECTBJISTH  CBOKO  ITO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenessad €€ Leau W 3aJayd, KOHTPOJIMPOBAaTh U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpEIaraéMblii ajiroput™M JACHCTBUU mpu
BBINIOJIHEHUM YYE€OHBIX UM HCCIEAOBAaTEeNIbCKUX 3aJad, BbhIOMpaTh Hauboliee
3¢ (PexTUBHBIN €rMOCOO MX pEelIeHUs C Y4YETOM IMOIYYEHUsT HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKLINAX;

OCYUIECTBJISITh CAaMOKOHTPOJb CBOEH [E€ATEbHOCTH Ha OCHOBE CcaMoOaHalu3a |

CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

[TpeameTHBIC pe3yabTaThl OCBOCHHSI IPOTPAMMBI CPETHETO 001IIeT0 00pa30BaHMUsI O
XUMUU Ha 0a30BOM YPOBHE OPHUEHTHPOBAHBI HA OOECIICUYCHHE MPEUMYIIIECTBEHHO
00111e00pa3oBaTeIbHONM W OOIIEKYJIbTYpPHOM MOATOTOBKM oOy4datomuxca. OHu
BKJIFOYAIOT: CIeU(PUIECKUEe I y4eOHOTro mpeaMera «XHMHs» HaydHbIC 3HAHWMS,
YMEHHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETAUA M MPEoOpa30BaHUIO
3HAHUU, BUJIBI JESTEIILHOCTH 10 TIOMYYEHUIO HOBOTO 3HAHUS U TIPUMEHEHUIO 3HAHUH B

PAa3JINIHBIX y‘-Ie6HBIX " PpCAJIbHBIX JKU3HCHHbBIX CUTyallUAX, CBA3AHHBIX C XUMHUEH.
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B I[mporpamMme 1o XuMHUHU IMPCAMCTHBIC PC3YyJIbTATHI IIPCACTABJICHBI 110 T'OAaM

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

B 10 kiacce npeaMeTHbIe Pe3yJbTAThl 0CBOCHHS Kypca «OpraHuvecKasiXxumMush)

OTPAKAIOT:

1) cpopmuposannocmv  npeocmagienuu: 0 ~ XUMHUYECKOM  COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KApTUHBI MUPA, POJIA XMMUU B [IO3HAHUU SIBIICHUU TPUPO/IBI,
B (OPMHUPOBAHUM MBIIUICHUS W KYJbTYPhl JUYHOCTH, €€ (DYHKIIMOHAIBLHOMN
rPAMOTHOCTH, HEOOXOAMMOMN JJI PEIICHUS MPAKTUYECKUX 3a/1a4 U IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpee;

2) enadenue CUCTEMOI XUMUYECKUX 3HaHUM, KOTOpas BKJIFOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMUYECKUH DJIEMEHT, aToM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJ1a, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas gopmyna (pa3BEpHyTas U COKpallléHHas), MOJib, MOJISIpHAs
Macca, MOJISIpHBIA OOBEM, YIJIEPOJIHBIM CKeJleT, (YyHKIHOHAJbHAs TpYIIa,
paavKai, U30MEpPHUsl, N30MEPbI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ- U a30TCOJAEpX AIINe COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUS
opranuueckux BemecTB A. M. byTinepoBa, 3akOH COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XMMHUU;, MUPOBO33PEHUECKUE 3HAHUS,
JeXalye B OCHOBE NOHUMAHHUS TPUYMHHOCTU W CUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTUYECKHE CBEACHUS O CBOWMCTBAaX, COCTAaBE, MOJYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAKHEUIINX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOH ESITEIbHOCTH YEJIOBEKA,

3) cgopmuposannocmv  ymeHull 6blA6IAMbL XAPAKTEPHBIC TPHU3HAKH IOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBSA3b, UCNOIb3084Mb COOTBETCTBYIOUIUE MOHATHS MIPU

OIMMCaHuM COCTaBa, CTPOCHUA U HpeBpaHICHI/Iﬁ OpraHn4e€CKHX COGﬂHHCHHﬁ;
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4)

5)

6)

7)

8)

chopmMupo6anHocms  YMeHull UCHOIb306aMb XUMUYECKYI0 CHUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyaT OpraHWYECKUX BEIIECTB MW YPaBHECHUH XUMUYECKHX PEaKIIHii;
U320masIueams MOJEIN MOJIEKYJI OPTraHUYECKHUX BEIIECTB ISl WILTFOCTPAUU UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

chopmMUpo6aHHOCmMb YMEHUli yCMAaHaeIueams TPUHAJICKHOCTh HW3YYEHHBIX
OpPraHUYEeCKUX BELIECTB II0 MX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeIWHEHHH (yriaeBOAOpOAbl, KHUCIOPOA- M a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COCIUWHEHUS); O0asambs WM Ha3BaHUS 10
cuctematuuyeckoil HomeHkiarype (IUPAC), a takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHMs OTJEIBHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOIWIICH, alleTUJICH,
ATWJICHIJIMKOJb, TIUIEPUH, (PEHON, popManbIerul, aneTaibleru, MypaBbUHAas
KHCJIOTA, YKCyCHasi KHCIIOTa, OJIEMHOBAas KHCIIOTA, CTEApUHOBAs  KHCIJOTA,
TIII0K03a, (PYKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

cpopmuposanHocms  ymMeHus  onpedeisms BUIbl XMMHYECKON CBS3UM B
OpraHUYECKUX COEIUWHEHUAX (OJIMHApHBIE U KpaTHBIC), KOBANEHMHAS U UOHHASL
C6513b, 0- U P-C6513U, B00OPOOHASL C8A3b);

cpopmuposaHHocmy  yMeHUsi NOOMEepAHCOams HA  KOHKPEMHbIX Npumepax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEeHUll
om KpamHocmu u muna KO8AaleHMHOU C853U (0- U T-C6A3U), 83AUMHO20 GIUAHUS
amomoG6 u 2pynn amomoe 6 MOJNeKyaax,

chopmMupo6anHocms ~ yMeHUs NpPUMEHAmMb  TIOJOXKEHUS TEOPUU  CTPOCHUS
oprannveckux BemiectB A. M. byTtieposa 1151 00bsICHEHHsI 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBA U CTPOEHUSI; 3aKOH COXPAHEHHUSI MACChI BELLECTB;
cGhopmMuposanHoOCmb YMEHUl Xapakmepu3oeams COCTaB, CTPOCHHE, (PU3UUECKUE
U XHMHUYECKHE CBOWCTBA THUMHUYHBIX MPEICTABUTENEH PpA3NIUYHBIX KJIACCOB
OpraHMYecKUX BELIECTB (METaH, 3TaH, STUJIEH, MPOIUJIEH, alleTUiIeH, OyTaJaueH-

1,3, metunOyraauen-1,3, 6€H30JI, METAHOJ, STAHOJ, ATHJICHIJIINKOJb, TJIUIECPHUH,
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9)

deHon, ameraiapaerua, MypaBbUHAs W YKCYCHash KHCJIOTHI, TJIOKO3a, Kpaxmal,
IIEJUTI0JI03a, AaMHUHOYKCYCHAsI KUCJIOTA); WIIHOCMPUpPO8ams TCHETHUECKYIO CBS3b
MEXIy HHUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUNA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

copmMuposaHHocmy YMeHULl XapaKkmepuzo8ams cOCMas, cmpoenue, guzuieckue
U XuUMudeckue C60OUCM8A MUNUYHBIX Npeocmasumenetl pasiuidHblX KiACCo8
OpPeaHUYeCKUX 8eeCms. aIKAH08, YUKIOAIKAHO8, AIKEHO08, AIKAOUeHO8, AIKUHOS,
APOMAMUYECKUX )2l1e8000p0008, CNUPMO8, Alb0e2U008, KemoHO8, KaApOOHOBbIX
KUCTIOM, NPOCMBIX U CILONCHBIX IPUPOS, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  DelKo8,  yene8o008  (MOHO-, Ou- U  NOAUCAXAPUOOB);
UIIOCMPUPOBAMb — 2eHEMUYECKYI0  C8A3b  Medcdy  HUMU — YPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUHECKUX PeaKyuti ¢ UCHOIb308AHUEM CMPYKMYDPHBIX
Gdopmyn;

copmMUpo8aHHOCMb YMeHUs Xapakmepu306ams WCTOUHUKH YTIIEBOJOPOIHOTO
CBIPbs (HEPTh, IPUPOIHBIN Ta3, YTOJb), CIOCOOBI X IEPEPAOOTKH U TPAKTUIECKOE

pUMEHEHUE POAYKTOB MepepadboTKH;

10)chopmuposannocmes  ymenuii  npo6oOoums  BBIYHCICHHS 110 XHUMHYECKHM

ypaBHEHHAM (Macchl, 00bEMa, KOJWYECTBA MCXOIHOTO BEIIESCTBA WUIM MPOAYKTA
peaKkiMyu MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HMCXOJHBIX

BEILIECTB WM NPOIYKTOB PEAKIUN);

11)cqpopmuposannocmes ymenuil 61ademsb CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX

HAyYHOrO TMO3HAHUA, HWCHOJB3YEMbIX B XHMHUHM TPU HU3YYCHUU BEIIECTB U
XAMHUYECKUX SIBJICHUM (mabmronieHue, U3MEpPEHHUE, DKCIIEPUMEHT,
MOJICTTUPOBAHUE), UCNONb308AMb CUCTEMHBIC XUMUYECKUE 3HAHUS JIJIs PUHSTHUS
PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAlMsAX, CBSI3AHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM,
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CPOPMUPOBAHHOCINL  BAOCHUSL CUCIEMOU 3HAHULL O eCMeCcmBeHHOHAYYHbIX
Memooax NO3HaHus — HAOII0OeHUU, USMEPEHUU, MOOTUPOBAHUU, IKCNEPUMEHME
(peanbHoM U MbICIEHHOM) U YMEHUs. NPUMEHSIMb JMU 3HAHUSL,
CHOPMUPOBAHHOCINL YMEHUSI NPUMEHAMb OCHOBHbIE ONepayuu MblCIUMENbHOU
O0esmenbHOCMU — AHAIU3 U CUHmMe3, cpasHenue, 0b60ouenue, CUCmeMamu3ayuio,
8bls8/IeHUE NPUYUHHO-CILEOCIBEHHBIX C853ell — 01 U3YUeHUsl CBOUCME 8eleCms U
XUMUYECKUX PeaKyuil;

12)chopmuposannocmes ymenuii cobnarooams npasuia TOJNH30BAHHS XUMHUYECKOU
MOCYJI0OM M Ja0OpaTOPHBIM O0OPYIOBAHHMEM, a TaKXKe MpaBWiIa OOpaIIeHHs C
BCIIIECTBAMHA B COOTBETCTBUM C WHCTPYKITUSMHU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

13)cpopmuposannocms  ymenuii  naaHUpoOSamv W GbINOJHAMb  XUMHAYCCKHM
AKCIIEPUMEHT (TTPEBPAIICHHS OPTaHUICCKUX BEIIECTB MPU HArPEBAHUH, TTOTYUCHUE
STWIEHA W W3yYEHHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIIMU OPTraHUYECKHUX
BEIIIECTB, JICHATypalusi OCJIKOB MPU HArpeBaHWUU, I[BETHHIE PEaKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKH O€30MaCHOCTH TpH OOpamieHuu C
BEIIECTBAMU U JITAOOPATOPHBIM OOOPYIOBAaHUEM, HpPedCmasisims PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alrcHu ypPaBHEHHHA COOTBETCTBYOIIHX
peakuuii u oopmynuposams BHIBOJBI HA OCHOBE ITUXPE3YIIHTATOB;
coOpMUPOBAHHOCb  YMEHULL: CAMOCMOAMENbHO WNIAHUPOBAMb U NPOBOOUNb
XUMUYeCKUll dKcnepumenm (noiyuenue U U3yYyeHue CEOUCME OpPeAHUYECKUX
sewecms, KauecmeenHvle peakyuu yeaeo00po008 pPA3IUUHBIX KIACCO8 U
KUCTIOPOOCOOEPHCAWUX OP2AHUYECKUX 8eujecms, peuleHue IKCNepuUMeHmanlbHbIX
3a0ay no PAcno3HABAHUIO OP2AHUYECKUX Gewecms) ¢ cobnooeHuemM npasu
be3onacrHoeo obpawjenuss ¢ eeujecmeamu U J1aboOpamopHviM 000pYO08AHUEM,
Gopmynuposams yeb UCCiIe008anUs, NPeOCMABIAMb 8 PA3IUUHOU hopme

pes3yiomanivbl IKCNepumernma, AHAiusupoeams U OyeHusdanlb ux Oocmoeepnocmb,‘
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14)cpopmuposannocms  ymenutl  KPpUMUYECKU — AHATUZUPOBAMb  XUMHUYECKYIO
uHbOpMaIInIO, TOTYyYaeMyIo U3 pa3HbiXx uctouHukoB (CMU, Unrtepuer u np.);
CcPOPMUPOBAHHOCb — YMEHUU:  OCYWeCmENamy  YeleHANnPAIeHHblll  NOUCK
XUMUYECKOU UHGopMayuy 68 pasiuyHblX UCIOYHUKAX (HAYYHAS U YUeOHO-HAYYHAS
numepamypa, CMHU, Unmepuem u 0p.), Kpumuuecku ananiu3zupo8amv XUMuuecKkyio
ungopmayuro, nepepabamviéamv e€ U UCHONL308AMb 8 COOMBEMCMBUU C
nocmaeieHHoll yuebHol 3adayell

15) cpopmuposannocmo VYMeHUl cobnrooams npasuia AKOJIOTUYECKHU
1eJ1ecO000pa3HOro MOBEACHUS B ObITY U TPYIOBOM €ATEIBHOCTH B IENIAX
COXPaHEHHUSI CBOETO 3[I0POBBSI M OKPYXKAIOMIEH MPHUPOIHON CPeNbl; 0co3Hasamy
OTMAaCHOCTh BO3JICHCTBUS HA )KUBBIE OPTAHU3MBI OTIPEICIEHHBIX OPTAaHUYECKUX
BEIIECTB, IMOHUMas cMmbica mokazatens [IJIK (mpenenpHO#l momycTuUMOM
KOHIICHTpAIlMN), HOACHAMb, Ha TpUMEpax CrmocoObl  yMEHBIIEHUS |
IPEeIOTBPALICHUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHNU3M UYEJIOBEKa,
AHATU3UPOBAL YeNIecO0OPA3HOCNb NPUMEHEHUs.  OP2AHUYEeCKUX — Beujecms 8
NPOMBIULIEHHOCIU U 8 ObLMY C MOYKU 3PEHUSI COOMHOUEHUsL PUCK-NOTb3A

16) a1 0OydaromMXCcsi € OTPAHMYCHHBIMM BO3MOXHOCTSIMHM 370POBbS: YMCHHE
NPUMEHATH 3HaHWs 00 OCHOBHBIX TOCTYMHBIX METOJaX IO3HAHUS BEIECTB U
XUMHUUYCCKHUX SIBJICHUM;

17) nst cnenbiX U caabOBUASIMX OOYYArOIIUXCS: YMEHHE HCIOJIb30BaTh PeibehHO

TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xumMmuyeckux Gopmy.

B 11 kuacce mnpeaMeTHble Ppe3yJbTaTbl O0CBOeHHsI Kypca «OO0mas u

HEOpPraHuvyecKasi XUuMHUs OTPAKAIOT:

1) cghopmuposannocme  npeocmasnenuni: O ~ XUMHYECKOW  COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJM XUMHUU B T[IO3HAHUU SIBIICHUI
IPUPOABI, B POPMUPOBAHUYU MBIIICHUS U KYJIBTYPbl TUYHOCTH, €€

(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW [JIsl PEIICHUS MPAKTUYECKUX
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2)

3)

3a1ad ¥ DKOJIOTHYECKHM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpeLE;

enaoenue CHCTEMOH XHUMHYCSCKHX 3HAHHMH, KOoTopast BKJIIOYACT:
OCHOBOIIOJIAraONIUe MOHATHS (XUMHUYECKHI DJIEMEHT, aToM, M30ToIm, S-, p-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJISIPHBIM OOBEM,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCT, CTEIICHh OKUCCHUS, XUMHUECKasl CBSI3hb
(KoBaJICHTHas, MOHHAs, METAJUTMYECKasl, BOJOPOIHAS ), KpUCTATUTMYECKAsl PEIIETKA,
TUMBl XUMHUYECKUX  PEaKlMil, pacTBOpP, DJICKTPOJUTHI, HEIICKTPOJIUTHI,
AJEKTPOJUTHYECKAsT JUCCOLMAIUSA, OKUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE; TEOPUU U 3aKOHBI (TEopus
AIEKTPOJUTUYECKON auccouuanuu, nepuoanuecknii 3akon . M. Menneneena,
3aKOH COXPaHEHHUS MAcCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAICHUS YHEPTUU
P XUMUUYECKUX PEaKIMIX), 3aKOHOMEPHOCTU, CUMBOJIMYECKUM SI3BIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUS, JIC)KAIME B OCHOBE IMOHMMAHMUS NMPUUYUHHOCTU H
CUCTEMHOCTH XMMHYCCKHX SIBJICHUU, (PAKTOJOTHUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYEHUH U OE30MMaCHOM MCIO0JIb30BAHUM BAXKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M IPAKTUUECKOM JICSITCIIHHOCTH YEJIOBEKA;

cospemeHHble NPedCmasieHUs 0 CMpPOeHUU 6ewecmea Had amoMHOM, UOHHO-
MONEKVIISIPHOM U HAOMONEKYJISIPHOM VPOBHAX, NPeOCmAasieHusi 0 MeXaHusmax
XUMUYECKUX Pearkyuti, mepmoOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHISX
UX NPOMEKAHUSL, O XUMUYECKOM PABHOBECUU, PACBEOPAX U OUCNEPCHBIX CUCMEMAX,
gaxkmonocuueckue ceéedeHuss 0 CBOUCMBAX, cocmaese, NOJYYeHUU uOe30NaAcHOM
UCNONIL30BAHUU BAICHEUUUUX HEOP2AHUYECKUX 8eujecms 8 Oblmy U NPaKmu4ecKo
OesimeNbHOCU — Yelo8eKa,  OOWUX  HAYYHBLIX — NPUHYUNAX — XUMUYECKO20
npou3800Ccmea;

chopmuposanHocmes yMeHull 6viA6NAMmbs XapaKTepHbIE TNPU3HAKUA TOHSTHUH,
YCMAaHasenIueams UX B3aUMOCBSI3b, UCHOIb3068aMb COOTBETCTBYIOIIUE MOHATHS IPU

OIMMCaHWH HCOPTaHNYCCKHUX BCIICCTB U UX HpeBpaHIGHHﬁ;
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4)

5)

6)

7)

chopmMupo6anHocms  yMeHull UCHOb308aMb XUMUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OPMyJ BEIIECTB M YpPaBHEHUM XMMHYECKUX  PEaKIIHii;
cucremarnyeckyro HomeHKIaTypy (IUPAC) u TpuBHabHbIC Ha3BaHHS OTICIBHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbId ra3, yrJeKUCIbIA ra3, amMMHak, ramcéHas
U3BECTh, HETAlIEHAs! U3BECTh, TUTHEBASI COAA, IUPUT U IP.);

cghopmuposanHocmes yMeHuil onpeodensams BAJICHTHOCTb U CTENEHb OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCAMHEHUAX PA3IMYHOTO COCTaBa; BUJ XUMHUYECKOUN
CBS3M (KOBAJICHTHAs, HIOHHAsI, METAJNINYECKasi, BOAOPOIHAS) B COCAUHEHUAX; TUI
KPUCTAJUIMYECKONW PEMIETKM KOHKPETHOTO BEIEeCTBAa (aTOMHAasi, MOJIEKYJspHas,
VMOHHAs1, METAJNIMYECKasl ); XapaKTep Cpeibl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
COCIUHCHUM;

chopMuposanHocmeb yMeHUs: 00bACHAMb 3A8UCUMOCTNb CBOUCME 8eUeCmE OMeuoa
XUMUYECKOU C6A3U U MUNA KPUCAITUYECKOU PeulémKu, 0OMeHHbIl U OOHOPHO-
aKyenmopHul MeXaHUusMbl 00paA308aHUSL KOBALEHMHOU CEA3U,
copMUpo8aHHOCmMb YMEHUL YCMAaHasIueams PUHAAIEKHOCTh HEOPraHUUECKUX
BEILECTB M0 UX COCTaBY K ONPEAEIEHHOMY KJIacCy/TpynIie coequHEHUM (IpoCThie
BEII[ECTBA — METAJLJIbI U HEMETAIJIbl, OKCUJIbI, OCHOBAHUS, KHCIIOThI, aM(pOTEpHbIE
THIPOKCHIBI, COJIN);

chopmuposanHocmeb yMeHUll: KI1AcCUuuyuposams: HeopeaHuieckue 6eujecmed no
Ux cocmasgy, XumudecKue peaxkyuu no pasiudHbiM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eewecms, meniosomy 3ggexmy peaxyuu, uUsMeHeHulo cmeneHeu
OKUCTIeHUSI IJIeMEHmMOo8, 00pamuMocCmu, y4acmuro Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8blOUPAMb OCHOBAHUA U Kpumepuu O0aa Klaccuguxkayuu
U3yuaemvix euiecme U XuMu4eckux peakyul,

chopmMupo8anHoCmy yMeHUll packpbléams CMbICI Tiepuoanydeckoro 3akona /1. .
MenzeneeBa U 1eMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOUTYIO, OOBSICHUTEIBHYIO U

MPOTHOCTHUYECKYIO (PYHKIIUU;
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8)

9)

chopmuposanHoCms YMEeHUll Xapakmepuzoeams SIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUYECKUX 3eMeHTOB 1—4 mepuonoB Ilepronnueckoil cucreMbl XUMUYECKHUX
anmemenToB [I. M. MenneneeBa, HMCHoib3yst MOHATUS «S-, P-, O-3J€KTpOHHBIC
opOuTaNINY», «IHEPTETUUCCKUE YPOBHUY;, 00BACHAMb 3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB XMMHMYECKUX 3JIEMEHTOB M HMX COCIMHEHHUN MO MEPHOJaM M TpyIIam
[Tepuoauueckoit cUCTEMbI XUMUYECKUX 3JieMeHTOB [l. 1. Menneneena;
«OCHOBHOE U B030YIHCOEHHOE dHepeemuyecKue COCMOSHUSL AMOMAy, 0OBACHAMD
3AKOHOMEPHOCMU USMEHEHUsT CBOUCME XUMUYECKUX DJIeMEHMO8 U UX COeOUHeHUl
no nepuooam u epynnam Ilepuoouueckoui cucmemot /I U Menoeneesa, éanenmtmoie
B03MOINCHOCIU AMOMO8 JJIEMEHMO8 HA OCHOBE CMPOEHUS UX 1eKMPOHHLIX
obonouex

chopmuposannocms  ymenuti  xapakmepuzoeams  (onucvleamv) — OOIIHE
XMMHUYECKUE CBOWCTBA HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB;
noomeepaicoams CyIeCTBOBAHHE I'EHETHUUECKON CBS3M MEXIY HEOPTaHUYCCKUMHU
BENIECTBAMU C MOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;
chopmuposaHHocms  YMeHUsi  pAcKpwléamv — CYWHOCMb.  OKUCIUMENbHO-
B0CCMAHOBUMENILHLIX ~ PeaKyulli  NOoCPeOCmEOM  COCMABIEHUS  DJIeKMPOHHO20
bananca smux peaxyuil, peakyuil UOHHO 20 0OMeHa NYMEéM COCMABNeHUsl UX
NOJIHBIX U COKPAWEHHBIX UOHHBIX VYPABHEeHUll, peakyull uopoiu3d; peaxyul

KOMNJIeKco00pazoeanus (Ha npumepe 2UOpPOKCOKOMNIEKCO8 YUHKA U ANIOMUHUSL);

10)cpopmuposannocmes  ymenus Kraccupuyuposams XUMHYCCKHE PEAKIMH 10

pa3IMYHBIM MpU3HAKaM (YUCITY W COCTaBy PEardpyroIIUX BEIIECTB, TEIJIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTEMEHEH OKWCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTH

peaKkIMK, YYaCTUIO KaTaau3aTropa);

11)cqpopmuposannocms ymenuil cocmaeisims YPaBHCHUS PEAKIUN pa3IMYHBIX

THIIOB, IIOJIHBIC 1 COKpaH_IéHHBIC YpPaBHCHHA pGaKHI/Iﬁ HOHHOTI'O O6M€Ha, YUHUTbIBasd

YCJIOBHS, ITPX KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHILIA;
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12)cchopmuposannocmes  ymenuti  npoéooums  PEaKUUH,  MOATBEPIKIAIOIIME
KaueCTBCHHBI COCTaB PA3JIMYHBIX HEOPTAaHWYECKUX BEIIECTB; PACNO3HABAMDb
OTIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTAHHMUECKUX
BEIIECTB;

13)cpopmuposannocms  ymenuil  packpvléams — CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMI MOCPEICTBOM COCTABIICHUS AJICKTPOHHOTO OajaHca
ATUX PEaKIUM;

14) cchopmuposannocme ymenuti 00wsCHAMb 3aBUCUMOCTb CKOPOCTH XUMHUYCCKOM
peaknmuu OT pa3INYHBIX (HAKTOPOB; XapaKTep CMEMICHUS XHUMHYECKOTO
paBHOBECHS B 3aBUCHMMOCTH OT BHEIIHEro Bo3aeicTus (mpunimn Jle [larense);
cghopmuposannocme  ymeHus — OOBACHAMbL  3AKOHOMEPHOCMU  NPOMEKAHUs.
XUMUYECKUX PeaKyutl ¢ Y4EMmoM UX dHepeemuyeckKux XapaKmepucmuk, xapaxmep
UBMEHEHUs. CKOPOCU XUMUYECKOU peakyuu 6 3a8UCUMOCU Om  pPa3IUYHbIX
Gaxmopos, a makdce Xapakmep CMewjeHuss XUMUYECKO20 PABHOBecUsi NOoO
GAUSAHUEM BHeWHUX 8o30eticmautl (npunyun Jle [llamenve),;

15)cpopmuposannocms  ymenuii  xapakmepuzoéams ~ XAMUYECKHE TPOIECCHI,
JIeKalue B OCHOBE MPOMBIIIUICHHOTO TIOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEJCTABICHUN 00 OOIIMX HAYYHBIX MPHUHIMIAX U
AKOJIOTHYECKUX MPOOIeMax XUMHYECKOTO IMPOU3BOJICTBA;
copMUpoBaHHOCMb YMEHUS XAPaKmepu3zo8ams XUMuiecKkue peakyuu, iexcaujue
8 OCHOB8E NPOMbBLULIEHHO20 NOJIYYEHUsL CEPHOU KUCTIOMbL, AMMUAKA, 00Wue Hay4Hble
NPUHYUNBL  XUMUYECKUX  NpPOU3800CmM8,  Yeaecoobpa3Hocmby — NPUMEHeHUs.
HeOp2aHUYecKux 6eujecms 8 NPOMbIUIEHHOCU U 6 Oblmy ¢ MOYKU 3PEeHUs
COOMHOULEHUS. PUCK-NOb3A;

16) chopmuposannocme  ymenuii nposoOums BBIUYUCIEHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBas J10JIsl BEIIECTBA B pPacTBOPE», OOBEMHBIX OTHOIICHHUH Tra3oB
PU XUMMUYECKUX PEAKIIMIX, MacChl BEIIECTBA WJIM O0BEMA T'a30B MO U3BECTHOMY

KOJIMYECTBY BEIECTBA, MAcCE€ WM 00BbEMY OJHOTO M3 YYACTBYIOIIHUX B PEAKIHH
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BEIIECTB, TETUIOBOTO d((eKTa peakIu Ha OCHOBE 3aKOHOB COXPaHEHUS MAacCChI
BEIIECTB, IPEBPAIICHUS K COXPAHCHUS SHEPTHH,
CHOPMUPOBAHHOCINL YMEHUSL NPOBOOUMb PACUEMDBL. C UCHONb308AHUEM NOHAMULL
«Maccoeas 00Jisl euwecmea 8 pacmeopey U «MOJIAPHAS KOHYEHMPAYUSLY MACCbL
gewecmsa unu 0o6véma 2aza no U3BECMHOMY KOIUYECMB) Beujecmsd, Macce uiu
00bEMY 00HO20 U3 YYACMBYIOWUX 6 PeaKyuu eeujecmes; menioso2o 3¢pgexma
peaxkyuu; 3HaueHus 8000POOH020 NOKA3amesi pacmeopo8 KUCIOM U Wenoyell ¢
U3BECHOU CMENeHbl0 OUCCOYUAYUU, MACCbl (00béMa, Koauvecmea eeuecmesa)
NpOOYKmMa peaxkyuu, eciu 0OHO U3 UCXOOHBIX 8euiecms 0aHO 8 8Ude pacmeopa ¢
ONpeOdenéHHol Macco8ou 00Jiell pacmeopEeHHO20 8ewecmea Uil 0aHo 8 U3dbimKe
(umeem npumecu); 001U bIXO0A NPOOYKMA pearyuu, O0O0bEMHLIX OMHOUEHUU
2a308;,

17)cpopmuposannocmes ymenuii cobrodams npasuia TOJIb30BAHUS XUMHYCSCKOU
MOCy/I0Ol M J1a00paTOpHBIM O0OPYJOBAaHHEM, a TakKe IpaBWiia OOpalleHUus C
BEIICCTBAMH B COOTBETCTBHU C MHCTPYKIMSAMH IO BBIMIOJTHCHUIO JIA0OPATOPHBIX
XUMHYECKHX OITBITOB;

18)cpopmuposannocmv  ymenull  naaHUpoOsamv U BLINOJHAMb ~ XUMHUYCCKHMA
AKCIIEPUMEHT (Pa3fioKeHHE MEPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalU3aTopa,
ONpe/eNieHue Cpelbl PacTBOPOB BEIIECTB C TMOMOINBIO  YHHUBEPCAIBHOTO
WHIUKATOPA, BIUSHAC PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUUYECKOW PEAKITUH,
peakiMu MOHHOTO OOMEHa, KaueCTBEHHBIC pPEaKIMHM Ha CyibdaT-, KapOOHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS; pelIeHNEe SKCIEPUMEHTAIBHBIX 3a/1a4 I10
temaM «Mertamtey U «Hemeramib») B COOTBETCTBUU C TPaBHJIAMHU TEXHUKH
0e30MacHOCTH MpU OOPAIEHUH C BEIIeCTBAMH U J1a00paTOPHBIM 000pYAOBaHHUEM,
npeocmasiames Pe3yiabTaThl XWMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIUN U ghopmynupoeams BHIBOABI HA OCHOBE

9THUX pPEC3YJIbTATOB,
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CHOPMUPOBAHHOCINL  YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUNb
XuMuyeckuli — 9KCnepumenm  (nposeoenue — peakyuili  UOHHO20  0OMeHa;
noomeepiycoeHue  KauecmeeHHo20  COCMAB8ad  HeOpeaHUudecKux  8euecms,
onpeoeneHue cpedvl pacmeopos Beuecms ¢ NOMOub0 UHOUKAMOPOS, U3YYeHUe
BIUAHUSL PASTUYHBIX (AKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuieHue
IKCNEPUMEHMANIbHLIX  3a0a4 no memam «Memannvly u «Hememannvly) c
cobnodeHuem npasuit be3onacHo2o oopawerus ¢ seulecmeamu U 1abopamopHuim
obopydosanuem, Gopmyruposams yeib UCCIe008aHUS, NPeOCMAGIsImMb 6
PpasauuHou ghopme pesyrbmamovl IKCHEPUMEHMA, AHATUIUPOBATNDb U OYEHUBAMb
UX 00CMOBEPHOCMb;

19)cpopmuposannocms  ymenuti  Kpumuuecku — AHAIU3UPOBAMb  XUMHUYECKYIO
nHPOPMAIIHIO, TIOTy4aeMyI0 U3 pa3HbIX nctounukoB (CMU, UHTepHeT U 11p.);

20) chopmuposannocmo YMeHuu coonrdams npasuia HKOJIOTUYECKU
LEJeCO00pa3HOro MOBEAEHUS B OBITY M TPYIAOBOM JAESITENIBHOCTH B IEJSIX
COXPaHEHHUSI CBOETO 3JI0POBbS M OKPY)KAIOIICH MPUPOIHOW CpENbl; OCO3HABATH
OITaCHOCThH BO3CHCTBHSI HA KUBBIC OPTAHU3MBI ONIPE/ICIIEHHBIX BEIICCTB, TOHUMAs
cmbici nokaszatens [IJK (mpenenpHoi 10IyCTUMON KOHIEHTPALIMHN ),nOACHAMb HA
pUMepax CrocoObl YMEHBIIICHHS W TIPEIOTBPAICHHSI UX BPEIHOTO BO3JCHCTBUS
Ha OpPTraHU3M YeJIOBEKa;
chopmuposanHocmy yMeHull. coOn00ams NpasuId NONb308AHUSL XUMUYECKOU
nocyoou u J1abopamopHuiM 0060py008aruem, ooOpaujeHus ¢ Bewecmsamu 8
COOMBEMCMBUU C UHCMPYKYUAMU NO BbINOJHEHUIO J1AO0PAMOPHLIX XUMUYECKUX
ONBIMOB, IKOJI02UYECKU Uenecoo0OpasHo20 NoBedeHuss 8 Oblmy U mpyoosol
0esImeNbHOCIU 8 YelsaX COXPAHEHUSl C80e20 300P08bsl, OKPYICaroueli NPUpoOoHoll
cpeodbl U OOCMUdNCEHUS €€ YCMOUYUBO20 PA3BUMUS, OCO3HABAMb ONACHOCHb
MOKCUYECKO20 O0eUCMBUsL HA HCUBbLE OP2AHUZMbI ONPEOENEHHbIX HeOP2AHUYECKUX
sewecms, nouumas cmuicn nokasamens II[K (npedenvnoti donycmumotu

KOHYenmpayuu), cpopmuposannocmy VMeHUl: oCyuecmesiimo
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YeeHanpaesienHblli NOUCK XUMUYECKOU UH@opmayuu 8 pasiuiHblX UCMOUYHUKAX
(Hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepuem u Op ), kpumuyecku
AHATU3UPOBAL  XUMUYECKYI0  uHgopmayuio, nepepabamvieamv €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABIIEHHOU YuebOHOU 3a0ayell

21) st 0OydJaroImuUXCsl € OrPAaHUYCHHBIMH BO3MOXKHOCTSAMH 3JI0POBBS: YMCHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMHUYECKUX SIBJICHUM;

22) 1S CHCTIBIX M CIIA0OBHIANIMX OOYUYAIONMIUXCS: YMEHHE HCIOJB30BaTh PEIbe(hHO
TOYEUHYIO cucTeMy 0o0o3HaueHuit JI. bpains nms 3anucu xuMudeckux Gopmy.
PesynbraTtel oOyueHuss Ha ©0a30BOM YpPOBHE OpPHUEHTHUPOBAHBI Ha OOIIYIO

(GYHKIIMOHATBHYIO TPAMOTHOCTH, TIOJYYCHHE KOMIIETEHTHOCTEH /IS IOBCEIHECBHOU

KU3HM M oOmmero pa3Butus. Pe3ynbrarel 00ydeHUsT Ha YIUIyOJIEHHOM YpOBHE

OpPUEHTHUPOBAHbl  HA  TMOJY4YEHHUE  KOMIETEHTHOCTEW i1  TOCIEAYIOIIeH

po¢dheCCUOHATIBHOM JIESITEIHHOCTH KaK B paMKaxX JJaHHOW MPeIMETHOM 001acTH, TaK U

B CMEXHBIX C HEW 001acTsIX.
COJAEP KXAHHUE YYEBHOI'O IPEAMETA «XUMMSI»

10 KJIACC « OPTAHUYECKAS XUMUSsI» BA3OBbII YPOBEHb

Teoperuyeckne 0CHOBBI OPraHUYeCKOH XUMUK

[IpeameT opranuueckol XWUMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHHUE B
MOJIYYCHUHM HOBBIX BEIIECTB M MaTepuajoB. Teopus CTPOCHHS OPTraHUYECKUX
coenunennii A. M. BytnepoBa, e€ ocHOBHbIE monokeHus. CTPYKTypHBIE (HOPMYIIBI
OpraHUYeCKUX BemecTB. ['oMosorus, n3omepus. XUMHUYECKast CBSA3b B OPraHMYCCKUX
COCTMHCHHSIX — OJMHAPHBIC U KPaTHBIC CBSI3U.

[IpeacraBnenne o0 KiIacCU(pUKANMK OpraHUYECKUX BemecTB. HomeHkmarypa
OPTraHMYECKUX COCOUHEHWH (cHcTeMaTHdecKas) ¢ TpUBUAIbHBIC HA3BAHHS

BOXKHEUIIINX MPEICTABUTENIEN KIACCOB OPraHUYECKUX BELIECTB.
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9KCHCpHMCHT&HBHLIG MCTOAbI H3YUCHHA BCIICCTB MU HUX HpeBpameHHﬁ:
O3HAKOMJICHUEC C O6p33HaMI/I OPTraHMYCCKUX BCIICCTB U MaTCpualaMi Ha UX OCHOBC;
MOJACINPOBAHUC MOJICKYJI OPraHM4YCCKHUX BCHICCTB, Ha6JHOI[eHI/Ie H OIIMCAaHHC
ACMOHCTPAOUMOHHBIX OIIBITOB IIO IIPCBPAIICHHUIO OPraHUYCCKUX BCHICCTB IIPHU

HarpeBaHuu (IUIaBJeHHEe, O0yTIMBaHUE U TOPEHHE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHN psAA. MeTaH U 3TaH — MPOCTENIINE
pEICTaBUTENIN ANKAHOB: PU3NYECKUE U XUMUUECKHE CBOMCTBA (peakluy 3aMeICHHs
Y TOpPEHUs), HAX0XKICHHUE B IPUPOJIE, TOTYyUYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUH psAd. OTWIEH W NPONWIEH —
OpOCTEHIINe TPEACTaBUTENN aJKEHOB: (PU3MYECKME W XUMUYECKHE CBOMCTBA
(peakuuu  TUOPUPOBAaHUS, TAJOICHUPOBAHUS, THApPATAallMU, OKHUCIECHHS U
NOJIMMEPHU3ALIMH ), ITOJIYYEHUE U IIPUMEHEHHE.

Ankamuensl. byraawen-1,3 u wMerunOyragueH-1,3: cTpoeHme, BaKHEHIIHE
XUMHUYECKUE CBOICTBa (peakuus noaumepusauuu). llomydyeHne CHHTETHYECKOTO
KaydyKa 1 pE3HUHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUUECKUI psiA. AUeTuiaeH —
MPOCTEUILINI NPECTABUTEb AIKUHOB: COCTaB, CTPOCHHE, (PU3UUECKUE U XUMUYECKUE
CBOMCTBa (peakUMM THAPUPOBAHMS, TAJIOICHUPOBAHMS, THIpATalUd, TOPEHUs),
MOJIyYeHHE U IPUMEHEHUE.

Apensl. beHson: cocTtas, cTpoeHHe, PU3NYECKUE U XUMUYECKHE CBOMCTBA (PEeaKIiU

raJJorcHupoBaHuAa H HI/ITpOBaHI/ISI), IMMOJIYYCHHUC U TIPUMCHCHHC. TOJ'IVOJ'II COCTasB,

CTPOCHHUC, d)I/ISI/I‘IeCKI/Ie U XHMHMYECKHE CBOMCTBA (DeaKLII/II/I TAJJIOTCHHUPOBAHUA H

HI/IT‘DOBaHI/IH) INOJYYCHHNC U ITPUMCHCHHC. TOKCUYHOCTH dpPCHOB. I'eneTnueckas cBs3b

MCXKAY YyriI€BOAOPOJaMHU, IPUHAIJICKAINIUMHU K PAa3JIMYHBIM KJIaCCaM.
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[TpuponHbIE HCTOUYHUKH YTIEBOIOPOAOB. IIpupoaHblii ra3 U NomyTHbIE HEPTSIHBIE
razel. Hepthr m e€ mpoumcxoxaenue. CrocoObl mepepaboTKu HedTH: TEPETrOHKa,
KPEKUHT (TepMUYECKHil, KaTanuTudeckuil), muponus. [IponykTel nepepaboTku HeTH,
UX MPUMEHEHHUE B MPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIN yroib M NPOIYKTHI €T0
nepepadoTKU.

OKCHEPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX [PEBPAILLCHUMN:
O3HaKOMJIEHHE C 00pa3liaMM IJIacTMacc, KaydyKoB U pe3uHbl; Kojuiekiuu «Hedte» u
«YTonb»; MOJEIMPOBAHWE MOJEKYJ YIJIEBOJOPOAOB M TrajJOr€HONpPOU3BOJIHBIX;

MIPOBEICHHE NMPAKTHUYECKON PabOThI: MOJYyYEHUE ITUICHA U U3YyYEHUE €r0 CBOMCTB.

PacuéTHble 3aga4un
Bbluucnenus no ypaBHEHHIO XMMHYECKOW peakiuu (Maccel, 00bEMa, KOIMYECTBA
MCXOJIHOTO BEILIECTBA WM MPOAYKTa PEAKIMH 10 HM3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OJHOI'O M3 NCXOJAHBIX BCIICCTB HUIIHN IIPOAYKTOB peaKHI/II/I).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHHEHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METAHO U 3TAHOJ: CTpOEHUE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (PEaKIMKM C aKTUBHBIMU METAJJIaMH, TaJIOT€HOBOJOPOAAMH,
TOpeHHe), MpuMeHeHrne. BoiopoiHbIe CBS3M MEXy MOJICKYyJIaMHu CIIUPTOB. JlelicTBHE
METAHOJIa ¥ ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoroaroMHble CIUPTHI. DTUIICHTIUKONb U TIUIEPUH: CTPOEHUE, (PU3NYECKUe U
XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMU METANIAMH, KA4E€CTBEHHAS
peakiusi Ha MHOTOaTOMHbIE ciupThl). [leficTBre Ha opranu3M uenoseka.llpumenenue
[VIMLEPUHA U ITUICHTIIUKOJIA.

DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UUYECKHUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTh
¢denomna. [Ipumenenue denona.

Anbneruabl U keToHbl. DopMamnbAerui, aleTanbIeru: CTpoeHue, Gru3nueckue u
XUMHUYECKHE CBOMCTBA (pEaKLMM OKHUCIEHUS M BOCCTAHOBJICHMSI, KayeCTBEHHbIE
peaxium), MoJiyueHue U NpUMEHEHHE.
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AHCTOHI CTPOCHHUC, d)I/ISI/I‘ICCKI/IC 1 XMMHUYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHHUA U

BOCCTaHOBJ'IeHI/IH), INOJYYCHHC U IPUMCHCHHUC.

OnHOOCHOBHBIE MNpeaenbHblE KapOOHOBBIE KHUCIOTHL. MypaBbHHAas M yKCyCHas
KUCJIOTBI: CTpOEHHE, (PU3MUECKHE U XUMHUYECKHE CBOWCTBA (CBOICTBa, 0OIIue Ui
KJ1acca KUCJIOT, peakius dTepudukaimn), noiyuyeHue u npuMmeHenne. CtTeapuHoBasi v
OJIEMHOBAsI KUCIIOThI KaK NMPEACTaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblla Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE ACHCTBHE.

CnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIAPOIU3 CIOXKHBIX
s¢upos. Kupsl. 'naponus xupos. [Ipumenenue xxupoB. buonornueckas posb KUPOB.

VYrineBoapl: coctaB, Kiaccu(pUKanus yrieBoAoB (MOHO-, M- W MOJHCAaXapuibl).
['moko3a — mpocTelmuii MoOHOcaxapua: OCOOCHHOCTHM CTPOEHUS MOJIEKYJIbI,
¢uznyeckue M XUMHUYECKHE CBOWCTBa (B3aumojeicTBue ¢ ruapokcuaoM meau(ll),
OKHCJICHHE aMMHUaYHbIM pacTBOpoM okcuja cepedpa(l), BoccraHoBieHue, OpoxeHre
IJIF0KO3BI), HAX0Xk/ICHNE B IPUPOJIe, IPUMEHEHHE, Onosiornyeckas posb. DoTocuHTes.
@pyKTO3a KaK N30MEp TIIFOKO3bI.

Caxapo3a — NOPCACTABUTCIIb AUCAXAPUAOB, THAPOJIN3, HAXOXKIACHUC B MIPUPOAC U

IIpUMEHEHHUE.

Kpaxman u uemmono3a Kak HOpuUpoaHble nojauMepbl. CTpoeHHe Kpaxmana H
Heuosio3bl.  du3Mueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KaueCTBEHHAs PEaKIUs C HOJO0M).

DKcnepruMeHTAIbHbIE METO/IbI U3YUYECHHUSI BEILIECTB U UX MTPEBPAILICHUIL: TPOBEICHHE,
HAOJIIOJICHUE W OMNHMCAHHWE JIEMOHCTPAIIMOHHBIX ONBITOB: TOpPEHHE CIHUPTOB,
KAUECTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TAaHOJIA OKCHIIOM
meau(Il)), MHOroaToOMHBIX CHHUPTOB (B3aUMOJEHCTBHUE TIIMIIEPUHA C THAPOKCHUIOM
menu(Il)), anpaernnoB (OKUCICHHE aMMHAYHBIM PAacTBOpoM okcuaa cepebpa(l) u
ruznpokcunom menu(ll), B3aumoaeicTBue kpaxmaia ¢ HOA0M);

MPOBEJICHUE MPAKTUUECKON pabOThHI: CBOWCTBA PACTBOPA YKCYCHOM KUCIOTHI.
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PacuérHble 3agaun
Brluucnenus no ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOTO BEUIECTBA WJIM MPOJIYKTa pEaKlIUh MO HU3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OJHOT'O U3 NCXOAHBIX BCIICCTB UJIN IIPOAYKTOB peaKuI/m).

A30Tc0uepmaume OpPraHmv€CKue COCANHCHUSA

AmuHpl. MeTHIaMUH M aHWIJIMH: COCTaB, CTPOCHMC, d)I/ISI/I‘-IGCKI/Ie H XUMHWYICCKHC

CBOMCTBA (FODGHI/IG, B3aMMOJICKCTBUE C BOJOU U KI/ICHOTaMI/I).

AMHHOKHCIIOTBI Kak aM(OTepHbIE OpPraHUYecKHe coequHeHus. PU3nuecKue Hu
XUMHUYECKHE CBOICTBA aMHUHOKUCIOT (HAa MpuUMepe TiunuHa). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku Kak MpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenunHeHus. llepBuunas,
BTOpPUYHAsI M TPETUYHAs CTPYKTypa O€NKOB. XUMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALIMS], KAYECTBEHHbIE PEAKIIMHU Ha OEIIKU.

DKcnepruMeHTAIbHbIE METOIbI U3YUYEHHSI BEILIECTB M MX MPEBPAILECHUN: HAOII0IeHHE
U OMNMCAHHUE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OeJKOB NMpHU HarpeBaHUM,

LIBETHBIE PEAKIIUU OEIKOB.

BrbicokoMoieKyJIsIpHBIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XHUMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHMI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMHU, CPEAHSS MOJICKYJspHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCOUHEHUH —
MOJIMMEPHU3ALIMS U TTOJTUKOHACHCAIIHS.

IImacTtMmacchel (HOJ'II/IBTI/IJ'IGH, IMOJHUIIPONUIICH, TIOJIMBUHUWJIXJIOPHI, HOJ'II/ICTI/IDOJ'I).

HarypaiabHblii W CHHTETHYECKHE Kayuyyku (OVTaaueHOBBLIM, XJIOPOIPEHOBLIM U

N30MPEHOBLIN). BoloKHA: HaTypaJibHBIE (XJIOIOK, INEPCTh, MIEIK), MCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAIPOH U JIABCAH).
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OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W HUX I[PEBPALLICHUIN:
O3HAaKOMJIEHHE C 00pa3llaMu NPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H

Peaym3zanust MeXnpenMETHBIX CBSI3€M NPU M3YyYEHHM OpraHudecKord xumuu B 10
KJIaCcCE€ OCYIIECTBIIIETCS YEpE3 MCIIONBb30BAHME KaK OOILIMX €CTECTBEHHO-HAYYHBIX
NOHATUHM, TaK U IOHATUMN, SBISIIOIIUXCS CHCTEMHBIMU IS OTHEJIBHBIX IPEAMETOB
€CTECTBEHHOHAYYHOT'0 IIMKJIA.

OO1111e ecTeCTBEHHO-HAay4YHbIE TIOHATHUS: SIBJICHUE, HAYYHbIH (DaKT, THIIOTE3a, 3aKOH,
TEopusl, aHAJIU3, CUHTE3, KJIacCU(PUKaLus, IEPUOAUYHOCTD, HAOII0IEHUE, U3MEPEHNE,
AKCIIEPUMEHT, MOJAEIUPOBAHUE.

duznka: mMarepus, 3HEprus, Macca, aToM, JIEKTPOH, MOJIEKYJA, IHEPreTUIECKUN
YpOBEHb, BEILIECTBO, TEJNO, OOBEM, arperaTHoOe COCTOSIHHE BelllecTBa, (pu3nyeckue
BEJIMYUHBI U €AUHUIBI UX U3MEPEHUS.

buonorusa: xnerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHbIE BenlecTBa (OENKH, YIJIEBOIbI, KHUPHI,
bepMeHTHI).

I'eorpadus: MuHepanbl, TOpPHbIE MOPOABI, IMOJIE3HbIE HCKONAeMble, TOIUIMBO,
pecypchl.

TexHo0rus: MUIIEBbIE NPOAYKThI, OCHOBBI PALIMOHATLHOTO MUTAHUS, MOIOILINE
CPEACTBA, JEKAPCTBEHHBIE U KOCMETHYECKHE MPENapaThl, MATEPUAJIBI U3 UCKYCCTBEH-

HBIX U CHHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUS» YTJTYBJIEHHBIV YPOBEHD

Teopernueckne 0CHOBbI OPraHN4YeCKOM XUMHUH

HpCI[MCT N 3HA4YCHHC OpFaHI/I‘{eCKOfI XUMHH, HOPEACTABIICHHUC O MHOFOO6pa?:I/II/I

OpraHu4Y€CKHX COCIUHECHUMU.
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DJEKTPOHHOE CTPOEHUE aTOMa YIJepo/ia: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BanenTHpie BO3MOXHOCTH aTOMa Yriaepoaa. XUMHUYECKas CBSI3b B OPraHUYECKHUX
coequHEeHMUsX. Tunbsl THOPUAM3AIMM aTOMHBIX OpOHTaneil yriepojaa. MexaHU3MBI
oOpa3oBaHMsI KOBAJIEHTHOM CBsI3W (OOMEHHBIM M JOHOPHO-aKUENTOpHBIN). Tumbl

MepeKpbIBaHUSI ATOMHBIX OpOUTaneil; 6- u m-cBsi3u. OauHapHasl, TBOWHAS U TpONHas

cBsa3b. CriocoObl pa3pbiBa CBsi3el B MOJIEKyJaxX OpraHudeckux BemiecTB. [loHsitue
0 CBOOOJIHOM pajiuKalie, Hykjieouie u 3JeKTpoduie.

Teopust cTtpoeHus opraHudeckux coequHeHnii A. M. ByTinepoBa U COBpEMEHHbIE
MPEJCTABICHUS] O CTPYKTYpe MOJEKYJ. 3HAaUCHUE TEOPUU CTPOEHUS OPraHUYECKHUX
coenuHeHn. MolekymsipHbie U CTPYKTypHbIe (Gopmynbl. CTpyKTypHBIE (OPMYIIbI
Pa3JIMYHBIX BUJIOB: pa3BEPHYTAs, COKpALIEHHAsI, CKEJIETHAS.

N3omepusi. Bunbl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexkTpoHHbIe 23G(PEKTH B MOJIEKYIaX OPraHUUYECKUX COCTUHEHUN (MHIYKTHBHBIN
Y ME30MEpPHBIN 3(PPEKThI).

[IpencraBienne o ki1accU(UKAMM  OPraHUYECKUX BemiecTtB.  lloHaTtue
o pynkmonansHOM rpynme. I'omonorus. 'omonornueckue psiapl. CucTeMaTnueckas
HOMeHKIaTypa opranmdeckux coeaunennid (IUPAC) u TpuBHMaigbHbIC Ha3BaHUS
OT/EJIbHBIX IIPEACTABUTEIIECH.

OcobenHoctn W KiIaccu(ukanus OpraHudeckux peakuuid. OKUCIHTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMUA B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB M HX MPEBPAICHUN:
O3HaKOMJIEHUE ¢ o0pasllaMyi OpPraHMYECKUX BEIIECTB M MaTepuajiaMy Ha WX OCHOBE;
ONBITHl IO TPEBPAILEHUI0 OPraHWYECKUX BEIIECTB MpPU HarpeBaHuu (IUIaBIEHUE,
oOyriMBaHWEe ¥ TOPEHHE), KOHCTPYHUPOBAHHE MOJIETICH MOJIEKYJ OpPTraHUYECKUX
BEILIECTB.

Yraesopopoasl
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Anxanbl. ['oMosiorueckuil psii ajnkaHoB, oOmas ¢opmysia, HOMEHKIATypa U
M30Mepus. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKaHOB, Sp°-

ruOpuan3anus aTOMHBIX opOuTasieil yriaepoaa, 6-cBsa3b. Kondpopmepsl. Ouznyeckue

CBOMCTBA AJIKAHOB.

XUMUYECKHE CBOWCTBA aJKAHOB: PEaKIMU 3aMEIICHUs, HW30MepHu3alluu,

ACTUAPUPOBAHHNA, HUKIIM3AIWHU, IIHUPOJIN3d, KPCKHUHIA, I'OPCHHA. HDCI[CT&BHCHH@ 0

MEXAaHM3ME PEAKLUN PaJUKAILHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs: U IPUMEHEHUE alIKaHOB.

[uknoankanel. OOmas dopmyna, HOMEHKIaTypa M wu3zomepus. OcoOEHHOCTH
CTPOCHHUSA U XMMHYECKUX CBOMCTB MaJbIX (IIMKJIOMPOIAH, MUKJIO0YTaH) U OOBIYHBIX
(IIMKJIONIEHTaH, MKJIOTEKCaH) IUKIoanKkaHOB. CrocoObl MOTYyUYeHUSI U TTPUMEHEHHE
IIUKJIOQJIKAHOB.
Ankensl. ['oMonoruueckuil psig  ankeHoB, oOmas ¢opmysia, HOMEHKJATypa.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alIKEHOB, SP TUOPUIM3ALIU
aTOMHBIX OpOuTaneit yriaeposa, 6- u n-cBsi3u. CTpyKTypHas U reomerpudeckas (1uc-
TpaHc-) nzoMepus. Ousnyeckre CBONCTBA AJIKEHOB.

XUMUYECKHE CBOMCTBA: pEaKIUK MTPUCOSTUHEHUS, 3aMEIIEHUS B 0-TIOJIOKEHUE TIPU

JIBOMHOW CBSI3W, IOJMMEPH3ALMU W OKHCJICHMA. [IpeICcTaBICHHE O MEXAHU3ME

peakimu ___ dJeKTpoQuiIbHOTO  mpucoenawHenus.  [IpaBmwio  MapkoBHUKOBA.

KauecTBeHHBIE peaKkIuy Ha JBOMHYIO CBS3b.
CriocoObI MoTyueHus: ¥ MPUMEHEHHUE aJTKEHOB.
Anxanuensl. Krnaccudukanus ankaaueHoB (CONpPSKEHHBIE, HW30JIMPOBAHHEIE,

KyMyJaupoBaHHbIe). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XMMHUYECKUX CBOWCTB

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

JUCHOB. CniocoOsbl IMMOJIYUCHUA 1 IIPUMCHCHUC AJIKAJIUCHOB.
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Anxunbl. ['oMosiornyeckuil psii aikuHOB, oOmas Qopmyia, HOMEHKIATypa
U U30MepHUs. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJIKHUHOB, SP-
ruOpuan3alMs aTOMHBIX opOuTaneit yriepoaa. @Pu3ndeckue CBOMCTBA aTKUHOB.

XUMUYECKUE  CBOWCTBA: peakuuu IPUCOEANHEHNUS, JUMEpU3alM U
TpUMEPHU3aLUU, OKHUCIICHHs. KHCIOTHBIE CBOMCTBA aJKMHOB, UMEIOIIUX KOHLIEBYIO
TPOMHYIO CBsI3b. KauecTBEHHbIE peakliiy Ha TPOMHYIO CBS3b.

Crioco0blI 1oJTy4eHUs: ¥ IPUMEHEHUE AJIKUHOB.

ApomaThueckue yrieBoJopoAbl (apeHsl). ['oMosiornueckuil psig apeHoB, oOmas
(popMyiia, HOMEHKIATypa U U30MepUs. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH3oa. HDaBI/IJIO ApOMATHUYHOCTH, IIPUMCPBL APOMATHNYCCKUX

coenuHeHn. PU3NYECKUE CBOMCTBA APEHOB.

XUMHYECKHE CBOMCTBAa O€H30/1a M E€ro TIOMOJIOTOB: pC€akouu 3aMCHICHUAB
OCH30JILHOM KOJIbLOC MW YIJIICBOAOPOJHOM paduKallC, PCaKIUU IMMPUCOCANHCHMA,

OKHUCJICHHUC TI'OMOJIOTOB OeH30J1a. IIpeacraBiacHUe O  MEXaHU3ME peaKLMu

anekTpoduibHoro 3amemieHus. IIpencraBieHue 00 OpUEHTUPYIONIEM JEHCTBUU

3aMecTuTeNned B OEH30JIbHOM KOJbIE Ha TNPUMEPE aJIKWIBHBIX pPAaJIUKaJIOB,
KapOOKCUIIbHOW, THPOKCUIIBHON, aMMHO- U HUTPOTPYIIIbI, aTOMOB IaJIOr€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTHpoia. [lomumepusanus ctupoa.

CnocoObl OJTy4YeHHsI U IPUMEHEHNE apOMAaTUYECKHUX YTIEBOAOPOIOB.

[Tpuponusiii ra3. IlomytHeie HedTsHBIE Ta3bl. HedTh u e€ mpomcxoxaeHwue.
KameHHbI#1 yroib 1 IpOAgyKThI €ro nepepadoTKH.

Cnocobbl  mepepaboTku  HedTU:  TEpPeroHka, KpPEeKUHTr  (TepMHYECKUH,
KaTalmuTuyeckuii), pudopmunr, nupoius. I[lpomyktel mnepepaboTku HepTH, HX
OPUMEHEHUE B IPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY Pa3IMUHBIMU KJIACCaMU YIJI€BOJAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOre€HIPOU3BOJHBIX  YIJIEBOAOPOAOB. Peakuuu

3aMCIICHUA rajorcHa Ha T'MAPOKCOIrpylIlly, HUTPOTPVIIILY, OHMAaHOTI'PVIIITY,

aMuHOrpynny. JIelcTBre Ha rajJoreHIPOU3BOAHBIE BOJHOTO U CHUPTOBOrO pacTBOpa
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I[IéJIO‘II/I. BSaHMOHCﬁCTBHC JUTAJIOTCHAJIKAHOB C MariMmcM M IIHHKOM. IlonsaTHe 0O

MCTAJJIOOPIaHNYICCKUX COCIMHCHUAX. Hcnonn3oBanue TaJIOTCHIIPONU3BOAHBIX

YTJIIEBOJOPOAOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTaHUYECKUX BEIIECCTB.

DKCneprUMEHTAIbHBIE METO/Ibl U3YYEHUS BELIECTB U UX MPEBPALCHUN:; NU3yUCHHE
(GU3HUECKMX CBOWCTB YTIEBOAOPOAOB (PAaCTBOPHUMOCTH), KAYECTBEHHBIX PEAKIIHIA
YIIEBOAOPOIOB PA3IUYHBIX KJIAcCOB (0OecIBeYMBaHUE OPOMHOM WM MOJHON BOJBI,
pacTBOpa TepMaHTaHaTa Kajus, B3aUMOJCHCTBUE alleTHWJIEHa C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)); kauecTBeHHOE OOHaApYKEHHE yriiepoda U BOAOpOAa
B OpPraHWYECKUX BEHIECTBAX; IIOJyYCHHE OTUJIEHA U M3YYCHHE €ro CBOICTB;
o3HakomieHue ¢ koyekmusiMu «Hedtb» u «VYromb», ¢ oOpa3namu ImjacTMace,
KayqyKOB U PE3UHBI, MOJICTMPOBAHUE MOJICKYJT YTJIEBOJIOPOIOBU
raJIOTeHIPOU3BOJIHBIX YTIIEBOIOPOIOB.
Kucaopoacoaep:kaiue opranudeckue coeIuHeHus

[Ipenenbubie ogHOATOMHBIE CIUPTHL. CTpoeHHE MOJIEKYJ (Ha MpUMepe METaHoJa
U 3TaHoja). ['oMonorudeckuit psij, oOmias (opmyna, u3oMepus, HOMEHKIATypau
knaccudukanusa. DuU3HUECKHE CBOWCTBA MPEASIbHBIX OJHOATOMHBIX CITHPTOB.
Bonopoansie cBsi3u MeX 1y MOJIEKYJIaMU CITUPTOB.

XVUMHUUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHHs, JeTUapaTaiii, OKHUCICHHUS,

B33HMO}1€ﬁCTBI/IC C OPra°HN4cCKUMHN U HCOPraHNM4ICCKUMHU KHUCJIOTaMHU. HDGJICTaBJIeHI/Ie

0 MEXaHM3ME pPeaKIui HVKHeOdJI/IJ'IBHOFO 3aMCIIICHU . KauecTBenHas peaKnuss Ha

OJTHOATOMHBIC CHUPTHL. JlelicTBHE H5TaHOJA M METaHOJa Ha OPraHU3M YeJIOBEKa.
CrocoObI OJTydeHHsI ¥ IPUMEHEHHUE OJHOATOMHBIX CITUPTOB.

[Ipocteie »¢upsl, HOMeHKIaTypa u u3omepus. OcOOEHHOCTH (PU3UUECKHUX
Y XUMHUYECKUX CBOWCTB.

MHOTOAaTOMHBIC ~ CIIUPTHI —  ATWICHTJIMKOIL W IHICpHH.  Du3nyeckueun
XUMUYECKUE CBOWCTBA: PEAKIMHM 3aMEIICHHS, B3aUMOJCUCTBUE C OPraHUYECKUMUU

HCOPraHNM4CCKUMH KHCI0TaMH, KAYCCTBCHHAA PCAKIMA HAa MHOIOATOMHBIC CIIMPTHI.
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HeiictBue Ha opraHu3sM denoBeka. CrocoObl TMOJIy4eHUST W IPHUMEHEHUE
MHOTOaTOMHBIX CITHPTOB.

@®enon. CTtpoeHHe  MOJEKYJbl, B3aUMHOE  BIHUSHHE  THIPOKCOTPYIIBIN
OenszonpHOro sapa. dusmueckue cpoiicTBa (eHona. OCOOEHHOCTH XHMHUYECKUX
cBoiicTB enona. KauectBennsie peakuuu Ha peHon. Tokcuunocts ¢denona. CiocoOsl
HOJy4eHus: ¥ npuMenenue henona. GeHondopmanbaeruiHas cMoa.

KapOoHuiabHbIE COCAUHEHHUS — alIbJETUJbl U KETOHBI. DJEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpymmbl. ['OMOJOrHYecKHe psabl albJerHI0B M KETOHOB, 00ImIas
dopmyna, wu3oMepusi U HOMEHKJaTypa. @PU3WYecKUe CBOWCTBA  aJIbJETHJIOB
Y KETOHOB.

XUMUYECKHE CBOWCTBA albJETHI0OB M KETOHOB: pEaKIUU TMPUCOCIUHEHUSI.

IIpeacraBaeHUe O  MEXAHM3ME  pPEaKIUM HVKJ'IGOd)I/IJ'II)HOI‘O IIPUCOCANHCHMHSI.

OxuclieHre alibJIETH10B, KAYECTBEHHBIE peaklUy Ha aubAeru/ibl. CriocoObl MomydYeHus
Y IPUMEHEHUE AJIbJAECTUIOB U KETOHOB.

OAHOOCHOBHBIE TpeJebHbIE KAapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJl KapOOHOBBIX KHUCIOT. M3omepust 1 HoOMeHkIaTypa. PuU3ndeckue CBOICTBA
OJTHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHCIOT. BoIoponHble CBS3M MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KUCIOT.

XVUMHYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakius 3TepupuKanuu, peakiuu
C YY4aCTHEM YTIIEBOJOPOIHOIO PaIHUKaia.

Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.

ITonsTue o ITPON3BOAHBIX Kap6OHOBBIX KHUCJIOT — CJIOKHBIX 3(1)I/Ian, aHruapuaax,

TaJJIOTrCHAHIuapuaax, aMmaax, HUTpuJjiax.

MHoroo0pa3ue KkapOOHOBBIX KHUCJIOT. OCOOCHHOCTH CBOMCTB HeEIpeaeabHbIX
¥ apOMATHYECKUX KapOOHOBBIX KUCJIOT, TUKAPOOHOBBIX KUCJIOT, THAPOKCUKAPOOHOBBIX
kuciot. [IpeacraBureny BeICIINX KapOOHOBBIX KUCIIOT: CTEAPUHOBASI, TATBbMUTHHOBAS,

OJICMHOBasdA, JUHOJICBAsA, TMHOJICHOBAA KHMCJIOTHI. CriocoOsl IMOJIYUYCHHA U IIPUMCHCHUC

KapOOHOBBIX KUCIIOT.
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Cnoxnble 3¢upsl. ['omonoruueckuit psg, oomas ¢dopmyna, HU3OMEPUSH
HOMEHKJIAaTypa. PU3MYECKME U XUMHUYECKHUE CBOWCTBA: THUIPOJU3 B KUCIOUU
IETIOYHOM Cpeae.

Kupwi. Ctpoenue, (uU3MYECKHEe U XMMUYECKHE CBOMCTBA KUPOB: THUIPOIU3
B KUCJION U 1IenouHoi cpeae. OCOOEHHOCTH CBOMCTB >KMPOB, COJEPKAIIUX OCTATKU
HEMPEAETbHBIX JKUPHBIX KACIOT. JKUPBI B IPUPO/IE.

MpbuT4 KaKk CcOJM BBICHIMX KapOOHOBBIX KHCJIOT, UX Moroliee aeiicTBue. [loHsaTue

0 cuaTeTHYeCcKnX Moroumx cpeacrteax (CMCQC).

OO611ast xapakTepUCTHKA YTIEBOIOB.
Knaccudukanus yrieBooB (MOHO-, TU- U MTOJIMCAXaPHUIbI).

MoHocaxapuapl: TJIOKO3a, (GpPYyKTO3a, TrajlakTo3a, pubdo3a, JAe30K- cupubo3a.

duznyeckue CBOMCTBaA N HaXOXIACHHC B IIPpHUPOAC.

dotocuHTe3. OnTuueckas H30MCPHA. KOHB‘I&TO-HGHH&H TAYTOMCPHA Ha IIPHUMEPEC

MOJICKYJIbI TJIFOKO3bI, IPOCKIIMU Xeyopca, o, B -aHOMCPHI I''TIOKO3bI.

XUMHYECKHUE CBOWCTBA IIFOKO3bl: PEAKIUH C YYACTUEM CIIUPTOBBIX U albACTUIHON
IpyII, CIUPTOBOE U MOJIOYHOKHUCIIOE OposkeHue. [Ipumenenune rioko3sl, e€ 3HaueHue
B )KU3HEJIEATEIbHOCTH OPTaHU3Ma.

Hucaxapuael:  caxaposa, MajbTO3a Y JAKTO3a. BoccranasnuBatomue
Y HEBOCCTAHABIMBAIOIIME Jucaxapulpl. ['mapomn3 nucaxapuaoB. HaxoxneHues
IpUPOJE U MPUMEHEHHE.

[Tonucaxapuapl: Kpaxmajl, TJIMKOT€H W Leuirono3a. CTpoeHHe MakpOMOJIEKYI
KpaxMalia, TJIMKOT€Ha U LEUTI0I03bl. PU3nuecKkue CBOMCTBA KpaxMalla v LEJITIOJIO3bI.
XVWMHUYECKHE CBOMCTBA Kpaxmaia: TUApPOJIN3, KAaueCTBEHHAs PEAKUUS C HOJAOM.
XVWMHUYECKHE CBOMCTBA IEJUIIONO03bl: TUIPOJU3, MOJIyYeHHE SPUPOB LEIITHOI03BI.
[TonsiTue 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETATHBIN IIENK).

OKCNEepUMEHTAIbHBIE METOAbl HM3YyYEHHs] BELIECTB M MX MPEBpPALICHUM:
PacTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOACHCTBHE ATAHOJA C HATPUEM,

OKHCJICHHEC OJTHUJIOBOI'O CIIMpTa B aJIbACTH] Ha paCKaHéHHOf’I MC,IIHOI>’I ITPOBOJIOKCE,
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OKHUCJICHHE OTUJIOBOIO CHUPTA AMXPOMATOM Kajausi (BO3MOXHO UCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB); KA4YE€CTBEHHBbIE pEAKIMU Ha albAeruipl (C TUIPOKCHUIOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)); peakuus riuieprHa ¢ TUIPOKCUIOM
meau(Il); xumudeckue CBOMCTBA pacTBOpa YKCYCHOW KHCJIOTHI; B3aUMOJICHCTBHE
pacTBopa rioKo3bl ¢ ruapokcuaom meau(ll); B3aumoaeicTBre Kpaxmana ¢ UOJIOM;
pelIeHre SKCIepUMEHTANBHBIX 3a/1a4 1o TemaM «CrupThl U GpeHoby. «KapOoHOBbIE
KUCHO0ThI. ClI0KHBIE 3(DUPBDY.

A3oTcoaep:kaliyue OpranHndecKue cCoeJMHEeHUs!

AMHHBI — OpraHM4YecKHe MpPOU3BOJHbIE aMMHaka. Kiaccudukanus amMuHOB:
anudaTUIECKUe U apOMaTUYECKUE; IEPBUYHBIC, BTOPUYHBIC U TpeThuuHble. CTpoeHHE
MOJIEKYJ, oOmas (opmyna, u3oMepusi, HOMEHKIaTypa U (U3UYECKUE CBOMCTBA.
XUMHUYECKOE  CBOWCTBa  anu(aTHUyecKMX  aMHHOB:  OCHOBHBIE  CBOMCTBA,
ANKWINPOBAHKE, B3aUMOJECHCTBUE IIEPBUYHBIX AMUHOB C a30TUCTOM Kuciaoron. Conmn
ANKUIaMMOHMS.

AHWINH — TPEACTAaBUTENIb AMUHOB apoMaTthueckoro psaa. CTpoeHue aHWIMHA.
B3auMHoe BiMsiHHE TPy aTOMOB B MOJIEKYJie aHWIMHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KauecTBEHHbIE peaklIy Ha AaHUJIUH.

CriocoObl oy4YeHus ¥ IpuMeHeHue anudaTudeckux aMuHoB. [lomyueHnre anuimHa
U3 HUTPOOEH307a.

AmuHokuciotel. HoMmenknatypa u uszomepusi. OTAelibHbIE MPEACTABUTENH O~

AMHMHOKHCJIOT. TIJIMIIUH, aJIaHWuH, d)eHHHaHaHHH, CCpPHUH, TJIYTAMHHOBAsA KHCJIOTA,

JJU3HUH, HOHUCTCHUH. Onruueckas H30MECPHUA  aMHHOKHCJIOT! D-u_L-aMHMHOKHCIOTEL.

dusuyeckre CBONMCTBA aMHUHOKHUCIIOT. XHUMHWYECKHE CBOWCTBA AMHHOKHCIIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCAMHEHUMN, peaKIusl MOJUKOHICHC CAIluu, 00pa3oBaHue
MenTUIHONM CBs3U. buojormdeckoe 3HaueHWE aMUHOKHUCIOT. CHHTE3 U THIPOJIH3

ICIITUAOB.
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Benku kak npupoanbie noauMepsl. [lepBuyHasi, BTOpHYHAs U TPETUYHAS CTPYKTYpa
OenmkoB. XHMMHYECKHE CBOWCTBAa OCJKOB: THAPOJIH3, JACHATYpPAlWs, KaueCTBCHHBIC
peakimu Ha OCJIKH.

Ilousatue 00 a30TCOJIEPKAIINX reTEPOLIMKINYECKUX COEIMHEHUIX.

HI/IDI/IMI/II(I/IHOBBIG N IIYPHUHOBBIC OCHOBAHUII. HVKJIGI/IHOBBIC KHMCJIOTBI. COCTaB,

CTPOCHUC 1 OouoJiornyeckas POJIb.

OKCNEpUMEHTAIbHbIE METOABl M3YYEHUsS BEIIECTB W UX MPEeBpallCHUI:
pacTBopeHue O€IKOB B BOJIE; JeHATypalus O€JIKOB IMPU HArpeBaHUU; IIBETHBIC
peakIuy Ha OeJIKH; PelIeHUEe SKCIIEPUMEHTAIBHBIX 3aJ1ad 110 TeMaM
«A3oTcoaepKalme OpraHUYeCcKHe COeIUHEHUs» U «Pacnmo3HaBaHue OpraHMYEeCKHX
COCITMHECHUI.

BbicokomoJieRyIsIpHBbIE COeTUHEHMS

OCHOBHBIC TMOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALNU, CPEIHSS MOJEKYJApHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAWHEHUNH —

IMoJIMMCpu3anusd U IOJIMKOHACHCAIIHA. HDGI[CTaBJ'IeHI/Ie O CTCPCOPCTYVIIAPHOCTHIN

HaI[MOJICKVJIHDHOfI CTPYKTYPEC ITOJIMMEPOB, 3aBUCHUMOCTD CBOMCTB IHOJUMCPOB OT HUX

MOJICKYJIAPHOI'O M HAAMOJICKYJISAPHOT'O CTPOCHM .

[Tomumepubie  matepuanibl.  [lmactmaccel  (HOJMATUIICH,  MOJUIPOIUJIEH,
NOJIMBUHWIXJIOPU,  TOJUCTUPOJ,  TMOJUMETUIIMETAKpuiIaT,  IOJUKApOOHATHI,
noJIMdTUIICHTEpEePTaNaT). Y THIM3aIus U IepepadoTKa TIacTUKa.

DyacToOMEphl: HaTypaJibHbIA KayuyyK, CHHTETHUECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPONIPEHOBBIN, U30ITPEHOBBIN) U CUIUKOHBL. Pe3uHa.

Bosnokna: HaTypayibHBIE (XJIOMOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KapOH U JIaBCaH ).

HOHI/IMeDBI CIICHMAaJIbHOI'O HA3HAYCHMUA (Ted)J'IOH, KEBJIAP, DJICKTPOIIPOBOAAIINC

IIOJIMMCDPBI, 6Hopa3naraeMLIe HOJ'II/IMGI)BI).
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OKCIEpUMEHTANbHBIE METOJIbl M3Y4YEHUs BEIIECTB M WX IPEBPAILCHUIA:
O3HaKOMJIEHHE C oOpa3lamMu MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB; pEIICHHE DKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe «Pacro3HaBaHue niacTMace
Y BOJIOKOHY.

PacuéTHble 3a1a4n

Haxoxnenue MonexyisipHol (popMyIibl OpraHU4eCKOro COSTMHEHHSI IO MacCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTAB; HAXOXJECHUE MOJICKYIAPHON (HOPMYJIbI
OpraHUYeCcKOro COeAMHEHUS M0 Macce (00bEMY) IPOTYKTOB CTOPAHMS; 10 KOJIUYECTBY
BemiecTBa (Macce, 00BEMY) NPOAYKTOB pEaKUUU W/MIM HCXOJHBIX BELIECTB,;
YCTaHOBJICHHE CTPYKTYpHOM (hOpPMYJIbl OPraHMYECKOr0 BEIIECTBA HAa OCHOBE €ro
XUMUYECKUX CBONCTB WJIM CHOCOOOB TOJYYEHHS; ONpENEJeHUE JOJM BbIXOJa
IPOAYKTA PEAKLIUU OT TEOPETHUECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBSA3H

Peanuzanuss MeXnpeAMETHBIX CBA3C€W NPU HU3YYECHUM OPraHUYECKOW XHWMUU
B 10 Kkimacce ocCylIecTBISIETCS 4Yepe3 MCIOIb30BaHME Kak OOIIMX eCTECTBEHHO-
Hay4YHBIX MMOHATHH, TaK U TIOHSATUN, IPUHATHIX B OTACJIBHBIX MPEAMETAaX €CTECTBEHHO-
HAy4YHOT'O I[UKJIA.

OO0mme ecTecCTBEHHO-HAyUHbIE TOHATHS: SIBJICHUE, HAay4HbId (HaKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukanus, HaOIOJIEHUe, W3MEpPEHUeE,
AKCIEPUMEHT, MOJENb, MOJIEIIUPOBAHHUE.

®dusuKa: MmaTrepusi, aTOM, JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUN
YpOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (hHU3MUYECKUE
BEJIMYMHBI, €AMHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorusi:  kierka, opraHum3M, 2JKOcucTeMma, Ouocdepa, MeTabOIU3M,
HACJIeICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUI MUTAaHUA, OpOKEHUE,
dboTocuHTE3, TBIXaHUE, OCTKH, YTIEBOIbI, KUPHI, HYKIICMHOBBIE KUCIOTHI, ()EPMEHTHI.

FGOFpa(I)I/IH: ITOJIE3HBIC HCKOITIA€CMBIC, TOIIIIMBO.
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TexHonorus: IMUIOCBLIC IIPOAYKTBI, OCHOBBI PAIIMOHAJIBHOI'O IITMTAHWA, MOIOIIUC

cpeacrBa, MaTcpuaibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC «OBIIAS U HEOPTAHUYECKAS XUMMU S »
BA30BbI YPOBEHb
Teopernueckne 0CHOBbI XUMHH

XUMHUYECKUI 37eMEeHT. ATOM. Sapo aToma, M30TOMbI. DJIEKTPOHHAsT 00OJIOYKA.
DHEPreTHYeCKUEe YPOBHHU, MOAYPOBHH. ATOMHBIC OpOMTaIH, S-, P-, d-37I€MEHTHI
OcoOeHHOCTH pachpenesieHus: SJIEKTPOHOB MO OpOUTasiM B aTOMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOJIOB. DINEKTPOHHASI KOH(PUTYpaLIKs aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoanueckas cucrema XUMA4YEeCKUX 3iaeMeHToB /. U.
MenneneeBa. CBs3b NEPUOIUYECKOTO 3akoHAa U Ilepuogmyeckoid CHCTEMBI
xumuueckux snemeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB M0 IpynmnaM U nepuojiaMm. 3HaueHUe
MEPUOINYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHnue BeuiecTBa. XUMUYECKasi CBA3b. BUJIbI XUMHUECKOH CBSI3U (KOBAJIECHTHAs
HEMOoJsipHAass W TMOJsipHas, HOHHAs, MeTauinueckas). MexaHu3mbl 00pa3oBaHUS
KOBAQJICHTHON XUMUYECKOH CBsI31 (0OOMEHHBIN M JOHOPHO-aKIIENTOPHBIN ). Bomopoanas
CBsI3b. BaneHTHOCTb. JneKkTpooTpuuaTenbHOCTh. CTeneHb oOKucieHus. HOHBIL:
KaTUOHBI 1 AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSTHCTBA
COCTaBa BEIIECTBA. [HUMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT TUIA KPUCTATUIMYECKOU PEIIETKH.

[Tonstne o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIOHBIE PACTBOPHI.

Maccoas A0JIA BEIIECTBA B paCTBOPCE.
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Knaccudukanus HeopraHuueckux coenuHeHuid. HomeHkmaTypa HeOpraHM4ecKux
BEHIECTB. [eHeTndeckass CBA3b HEOPraHMYECKUX BEUIECTB, MPUHALICKAIUX K
pPa3IMYHBIM KJaccam.

Xumudeckas peakius. Knaccudukaruss XUuMHYECKUX PEaKIIUi B HEOPTaHUUECKOMN U
OpraHUYeCKON XMMHUHU. 3aKOH COXPAHEHMSI MAaCChl BEIIECTB; 3aKOH COXPAaHEHUS U
MPEBpAICHUS YPHEPTUU TP XUMUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT pas3MYHbIX (akTopoB. OOparumbie
peakuuu. XuMuU4yeckoe paBHOBecHe. DakTopbl, BIUSIOMIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

OnekTpoiutuueckas auccornuanus. CuiibHble M ciabble anekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEUIECTB: KHUCIAs, HEWTpalbHasA, MienoyHas. [loHsaTue o

BOAOPOJHOM IIOKA34aTCJIC (DH) pacTBOpa. PeaKI_IHI/I MOHHOTO OOMeEHa. FI/IQQOHI/IB

HEOPraHMYCCKUX U OPraHMYCCKHNX BCIIICCTB.

OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pe€aKuuu. [lousTre 06 JJICKTPOJIN3CPACIIIIABOB

1 pacTBOPOB coyier. [ [puMeHeHne dIekTponsa.

OKCIIEpUMEHTANIBHBIE METOJIBl M3Y4YEHUsT BEIIECTB M WX NPEBPALICHUN:
neMoHctpanus Taoimmn «llepuonnueckas cucTteMa XUMHUYECKUX diemeHToB JI.U.
MenneneeBa»; u3ydeHHE MOJeNed KPUCTAUIMUECKUX PEUIETOK; HaOMIoeHue |
OMKCaHUE JAEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3foKEHHE MEPOKCHAA
BOJOPOJA B IIPUCYTCTBUM KATAJIN3aTOPA, ONPEIAEICHUE CPEABl PACTBOPOB BEILECTB C
MOMOILBIO YHUBEPCAILHOTO HMHJIUKATOpa, PEaKIMM MOHHOIO OOMEHa); MpOBEACHHE
NpakTUYecKoil paboThl «BausHuEe pa3nuyHbIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOU

peaxkum.

PacuéTrHble 3agaun
Pacyérel Mo ypaBHEHUSIM XMMHUYECKUX PEAKIMKA, B TOM YUCIEC TEPMOXUMHUYECKHE

paC‘IéTBI, paC‘IéTBI C UCIIOJIB30BAHUEM ITOHATHA «MaCCOBad A0JA BEIICCTBA».
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Heoprannueckasi xumusi

Hemeramnsl. Ilonoxxenne HemeramnoB B llepuonndeckod cucTeME XHMHYECKHX
sanementoB J.M. MenneneeBa u OCOOEHHOCTH CTpOCHHsSI aToMoB. Duznyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONMUS HEMETAUIOB (HAa IpHUMEpPE KUCIOpOa, Cepsl,
docdopa u yriepona).

XUMHUYECKHE CBOMICTBAa BaXHEMIIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
docdopa, yrieposa u KpeMHUS) U UX COSIUHEHUN (OKCUIOB, KUCIOPOACOACPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTUHEHU ).

IIpuMeHeHne BaKHENIINX HEMETAJUIOB U UX COSUHEHUH.

Meramibl. Ilonoxenne MeramuioB B Ilepuoanueckoid cuCTEME XMUMHYECKUX
anemeHToB JI. M. MenaeneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0YEK
aToMOB MeTtaioB. OOmue Qusnmueckue cpoiicTBa MeTayioB. CIulaBbl METaIOB.
DIIEKTPOXUMHYECKUN PSI HAIIPSYKEHUN METAJIIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIIMX METAUIOB (HAaTpUM, Kalluid, KaJlblMi, MarHui,
AJTIOMUHMH, ITMHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue crocoObl ToJIydeHHus MeTauioB. Mertamnyprus. Koppo3us MeTaios.

Crioco06bl 3aIUThL OT KOppo3uu. [IpumMeHeHne MeTamioB B ObITY M TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl W3YyUYEHHS BEIIECTB M UX MPEBPAICHUN: U3yUYEHUE
KOJUIeKIIMU  «MeTajulbl M CIUIaBb», OOpa3loOB  HEMETAJUIOB,  pELICHUE
OKCIIEPUMEHTAJIbHBIX 3a7a4; HaOJIOJICHUE W OINKHCaHUuE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIIA ATIOMUHUS C PACTBOPAMU

KHCJIOT U menoqeﬁ, KauCCTBCHHLIC PCAKIIMHU HAa KaTHOHDLI MCTa.HJ'IOB).

PacuyéTHble 3agaun

Pacuérel Maccel BemiecTBa WM 00bEMA Ta30B MO HU3BECTHOMY KOJUYECTBY
BELIECTBA, MacCe WINM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIUM BEILECTB; paCUEThI
macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOLYKTOB PEAKILIUU, €CIIU OJHO U3

BCHICCTB UMCCT IIPUMCCH.
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XuMHuA U )KU3Hb

Ponp xumum B 00€Cn€UEHUH SKOJOTHMYECKOM, JHEPreTUUEeCKOM | MHIIEBOM
0e30macHOCTH, pPa3BUTHUM MeEIUIMHBL. [loHATHE O HAay4YHBIX METONAX ITO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUIA.

[IpenctaBnennss 00 OOMMX HAYYHBIX MPUHIIUIAX TPOMBIIUICHHOTO IOTYYEHUS
BAKHEUIIINX BEIIECTB.

YenoBek B MHUpE BELIECTB U MATEPUANIOB: BAXXHENIINE CTPOUTEIIBHBIE MAaTEPUAIIbL,
KOHCTPYKIIMOHHBIE MAaTe€puaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuanbl s
AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUUECKHUE U MUHEPAJIbHbIC YA00PEHUS.

XuMHsT W 300pOBbE YEJOBEKA: IMPaBUJIa MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB; MpaBuiia 0€30MaCHOTO MCIOJIL30BaHUS IMPENnapaToB ObITOBONM XMMUU B
IIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBSA3H

Peanuzamus MeXnpeIMEeTHBIX CBS3€H MPU WU3YYEHUU OOIIed U HEOPraHMYeCKOU
xuMuH B 11 Kacce oCylIecTBISETCS Yepe3 UCIO0Ib30BaHNe KaK OOIMX €CTeCTBEHHO-
HAYYHBIX TOHATHH, TaK W TMOHSATHUM, SIBIAIOIIAXCS CUCTEMHBIMHU [JI OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ire ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaju3, CUHTE3, Kiaccuukaius, NEePUOJAUYHOCTb, HAOJIOJICHHE, DKCIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPECHUE, SIBJIICHHUE.

dusuKa: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOTI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTUYECKUM YPOBEHb, BEIIECTBO, TEJIO, O00BEM,
arperaTHOE COCTOSIHUE BEIIECTBA, PU3NUECKUE BETUYMHBI U €IUHUIIBI UXU3MEPCHHS,
CKOPOCTb.

buonorus: kinerka, opranusm, s3Kocuctema, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMHHbI, OOMEH BEIIIECTB B OPraHU3MeE.

FGOFpa(I)I/Iﬂl MHHEpAJIbI, T'OPHBIC IIOPOAbI, ITOJC3HLIC HMCKOIIA€MbIC, TOILIMWBO,

peCypchl.
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TexHomorusi: XUMHYECKas IMPOMBIINIJICHHOCTb, MCTAJLIYpIrusa, IIPOU3BOIACTBO
CTPOUTCIIBHBIX MAaTCPHUAJIOB, CEIIbCKOXO03SMCTBEHHOC IMPpOU3BOACTBO, IIHIINCBAA
IMPOMBIIIJIICHHOCTD, (bapMaHeBTI/I‘-ICCKaH IMPOMBIINIJIICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKUX  IIpCIIapaTtoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB,

QJICKTPOHHAS NPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'MH.

11 KITACC «OBIIASA 1 HEOPTTAHUYECKAS XUMUS»

YIJIYBJIEHHBIA YPOBEHD

Teoperuyeckue OCHOBbI XUMUHU
Atom. CocTaB aTOMHBIX s/1ep. XUMHUYECKHUM 2J1€MEHT. M30TOIIbI.

KODHVCKVHHDHO-BOHHOBOﬁ AYaJIi3M, JIBOMCTBEHHAs Ipupoaa  JJICKTPOHA.

CtpoeHue HSJIEKTPOHHBIX O000JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPTETHUYCCKHC

YPOBHHU U NMOAYPOBHU. ATOMHBIC opOuTanu. Knaccudukaiuss XuMUUEeCKUX SJIEMEHTOB

(s-,p-,d-,f-amemenTsl). Pactipenenenue 31eKTPOHOB 110 aTOMHBIM OPOUTAJISIM; IPUHITHUIT

MUHHUMYMa 3Hepruu, npuHiun [aynu, npasuio XyHaa. DIeKTpOHHbIE KOH(UTypaluuu
aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPUOJOBB OCHOBHOM M BO30YKIEHHOM
COCTOSTHUM, JIEKTPOHHbIE KOH(PUTYpaLlUU HOHOB.

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

DIIEKTPOOTPULIATEILHOCTb.

Ilepuonnueckui 3akoH U llepuomnueckass cucTEMa XUMHYECKUX DJIIEMEHTOB
J. U. MenneneeBa. CBsizp nepuoguyeckoro 3akoHa u llepmoamyeckoil cUCTEMBbI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XMMUYECKUX DJIIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIIOMKHBIX
BEILIECTB MO TIpYyIIaM M IMepuojaM. 3HA4YEHHE nepuoanyeckoro 3akoHa /JI. N.
Menpeneena.

Xumuyeckass CBs3b. BHIBI XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAas,
MeTannieckas. MexaHu3Mbl 00pa30oBaHMs KOBAJIEHTHOM CBSI3U: OOMEHHBIN
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Y TOHOPHO-AKIENTOPHBIA. DHEPrusi U JjuHa CcBs3U. [loJsipHOCTH, HAMPaBICEHHOCTH
W HACBIIAEMOCTh KOBAJICHTHOW CBsA3U. KpaTHbie cBsS3u. BogoponHas CBs3b.
MeXMONEKyYJIIIpHbIE B3aUMOIECHCTBHS.

BaneHnTHOCT M BajJeHTHBIE BO3MOXXHOCTH aTOMOB. [ I/I6DI/II[I/133HI/I$[ ATOMHBIX

opbutaneil. CBA3b JJIEKTPOHHOM CTPYKTYpbl MOJIEKYJI C HUX TE€OMETPHUYECKUM

CTpoeHHEeM (Ha IpUMepe COSAMHEHHM 3JIEMEHTOB BTOPOTO MEPHOJIA).
[IpencraBienne O KOMIUIEKCHBIX coeauHeHUsx. COCTaB KOMIUIEKCHOTO HOHa:

KOMHJICKCOO6pa3OBaTeJII>, JINTaHBI. KOODI[I/IHaI_[HOHHOG yncjo. HomeHknarypa

KOMIUIEKCHBIX COEOWHEHHUHN. 3HAYEHWE KOMIUIEKCHEBIX coeauHeHni. [loHaTHeo

KOOPJIMHATNOHHOW XUMUH.

BemecTBa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. TUIBIKPUCTAIIIMYECKUX
pemETOK (CTPYKTYp) M CBOMCTBA BEILIECTB.

[Tonstue o gucnepcHbix cucremax. McruHHblE pacTBOphl. lIpencraBieHueo

KOJUIOUIHBIX pacTBOpax. CriocoObl BIPAKEHUS KOHIIEHTPAIIMN PACTBOPOB: MaccoBast
OISl BEIIECTBA B pacTBOpe, MOJsIpHAs  KOHILEHTpauus.  HacellieHHble u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamioruaparst.

Knaccudukanus u HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHUS OTJEIbHBIX MPEJICTABUTEIEH HEOPTaHUYECKUX BEILECTB.

Knaccudukanys XuMuaecknx peakiiuii B HEOPraHMIeCKOW M OpraHuIeCKON XUMUH.
3aKOH COXPAHEHHUSI MACCHI BEILIECTB; 3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUH TIPU
XUMUYECKUX  peakuusx.  TemmoBble  A(@PEKTbl  XUMHYECKUX  PEaKIUH.
TepMoxuMUYECKHE YpaBHEHUS.

CKopoCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT Pa3Ju4HBIX (HaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHbIe peakunu. Karanus u katain3atopsl.

OGpatuMble M HeoOpaTUMBbIE pEaKIUU. XHUMHYECKOe paBHOBecue. KoHcTaHTa

XUMHWYCCKOI'O PABHOBCCHI. cDElKTOpBI, BIUAIOINIKME HaA IIOJIOXKCHHUC XHUMHUYCCKOI'O

PaBHOBECH:A: TCMIICpATypa, AABJICHUC W KOHLCHTpAIMKM BCIICCTB, Y4aCTBYIOIIHX

B peakuuu. [Ipunnun Jle Hlatense.
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Onexrponurnyeckas aucconnanus. CuibHbIE U ciaaOble IEKTpOJNThL. CTENEeHb

JUcCconuraluu. Honnoe IIPOU3BCACHHNEC BOADBI. Cpej:[a BOJHBIX paCTBOPOB: KUCJIOTHA,

HeWTpanpHas, menovyHas. Bomopoanslii mokasarens (pH) pactBopa. I'maposnus coseid.
Peaxiiuu monnoro oomeHa.

OKHUCAUTENBLHO-BOCCTAHOBUTENbHBIE peakunn. CreneHb OKHUCIeHUS. OKUCIUTED
U BOCCTaHOBUTENb. I[Ipomecchl OKHCIEHHST W BOCCTaHOBJIEHUA. BaxkHeimune
OKUCIIUTEIM W BOCCTAHOBUTENIU. MeToj SJIEeKTpOHHOro OanaHca. OJIEKTPOJIU3
pPacTBOPOB U PACILIABOB BELIECTB.

DKCNEPUMEHTAIBHBIE METO/IBl U3YUYEHHS BEIIECTB U UX MPEBPALICHUN: PA3JIOKEHUE
MEPOKCUJIa BOJOPOJA B MPHUCYTCTBHM KaTaau3aTopa; MOJEIN KPUCTAIUIMYECKUX
pPEHIETOK; MPOBEJECHUE PEAKIIMH MOHHOTO 0OMEHa; OIpEACIICHUE CPEebl PAaCTBOPOB C
MOMOINIBI0 WMHJUKATOPOB; W3yUYCHHE BIIUSHUSA PA3IUYHBIX (DAaKTOPOB HA CKOPOCTH
XUMHUYECKOUN PEaKIMU U MOJIOKCHUE XUMUYECKOTOPABHOBECHSI.

Heoprannyeckasi xummusi

[Tomoxenne HemeTtaiuioB B [leproandeckor CUCTEME XUMHUUYECKHUX 3JIEMEHTOB /JI.
. MenneneeBa U OCOOEGHHOCTH CTpoeHUsT uXx aromoB. Dusmyeckue cBOHCTBA
HEMETaJVIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpUMepe KHUciopoaa, cepsl, dochopau
yTJIepOJIa).

Bomopon. I[lomyuenue, Qusnueckue W XUMHUYECKHE CBOWCTBA:  pPEaKIUU
C METAJUIAMH Y HEMETAJIAMHU, BOCCTAHOBUTEIBHBIE CBOMCTBA. [ Mapuibl. TOIUIMBHbBIC
3JIEMEHTHI.

lamorensl. Haxoknmenue B TIpupoae, CmocoObl TONYYCHHS, (U3HMUECKHEH
XMMHUYECKUE CBOMCTBA. [ aJlIoreHOBOAOPObI. BaxkHeWlnne KucIopoacoIepKaline
coenuHEeHMs TrajoreHoB. JlabopaTopHble W TMPOMBINUICHHBIC CIMOCOOBI TMOTYYCHUS
rajoreHoB. [ I[pyMeHeHne rajJJoreHoB U X COCTMHEHU M.

Kucnopon, o30H. JlabopaTopHble U IPOMBIIUIEHHBIE CIOCOOBI  MOJTYYEHUs

KHCJIopoaa. duznyeckue U XHUMHYECKHE CBOMCTBA U IPpUMCHCHHUEC KHUCIIOpOAa
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1 030Ha. OKCUIBI U IEPOKCHUJIBI.

Cepa. HaxoxnaeHue B mpupojie, COCOOBI MOTydeHUs, PU3HIECKIE U XUMHUCCKHUE
cBoiictBa. CepoBoniopo, cynbduasl. Oxcun cepoi(IV), okcun cepoi(VI). CepHucrasu
CepHas KUCIOTHI U uX coiu. OcoOeHHOCTH CBOMCTB CepHOM KucaoThl. [IpumeHenue
CepbI U €€ COCTMHECHUN.

Azot. HaxoxaeHue B mpupojie, CriocoObl MoaydYeHus, GU3nuecKue U XuMHUYECKUE
cBoMcTBa. AMMUAK, HUTpUAbL. OKCUJIBI a30Ta. A30THCTasd M a30THAsI KUCJIOTHI U UX
comd. OCOOEHHOCTHM CBOWCTB a30THOM KHUCIOTHL. [IpuMeHeHue a3ota uU €ro
COEIMHEHHI. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnenwe B HOpupoae, CHOCOObl  MOMy4YeHUs, (PU3NUECKUE
u xumuueckue cpoiictBa. Pochuasl u dochun. Oxcunsl dochopa, dochopnas

kuciaora u eé conu. Mertadbocdhopuas u nupodochopHas kuciaorel, dhocdhopucrtas

u__QocdopHoBaTucras KucioThl. [Ipumenenue ¢ochopa U e€ro CoeauHEHUHN.

®docdopHbIe YI00peHHUs.

VYraepon, HaxoXaeHue B Ipupoje. AJUIOoTpomnHble Moaudukaruu. duznueckue
U XMUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepojaoMm. Okcun
yrinepoaa(Il), okcun yrnepoaa(IV), yroapHast KucioTa ¥ €€ cojii. AKTUBUPOBAHHBIN

yroyib, aacopbums. dymiepensl, rpadeH, yriepojiHble HaHOTpYOKu. [IpuMeneHue

MIPOCTHIX BEIIECTB, 00Pa30BAaHHBIX YIIIEPOJOM, U €r0 COSTUHEHUH.

Kpemuuii. HaxoxxaeHue B Opupoje, cHnocoObl mojydeHus, ¢GU3nYecKuen
xumuueckue cpoiictBa. Oxcun kpeMuusi(IV), KpeMHHEBas KHUCIIOTa, CHJIMKATHI.
[Ipumenenue kpeMHUs U ero coequHeHnil. CTeKI0, ero Moay4eHue, BUIbl CTEKJIA.

[Tonoxxenne meramnoB B [lepuoandeckon CHUCTEME XUMHYECKUX JJIEMEHTOB.
Oc00EHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.

PacnipocTpaHeHHEe XMMHYECKUX DJIEMEHTOB-METAJIIOB B 36MHOM KOpE.

O6mue ¢usnueckue CcBOWCTBA MeTaioB. [lpuMeHeHuWe MeTaioB B OBITY
1 TexHuke. CIuiaBbl METAJLIOB.

DNEeKTPOXUMHUECKHUI psii HanpsokeHud metaiioB. OOmMe crnocoObl MOTyyYeHUs
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METAJUIOB: TUAPOMETAILTYPTHsl, MUPOMETAIUIYPrus, dneKTpoMeTamtyprus. [lonsarue
0 Koppo3uu MeTauioB. CriocoObl 3aUThI OT KOPPO3HUH.

O6mas  xapakrepuctuka MeramwioB |A-rpynnsl  [lepuonnyueckoit  CUCTEMBI
XUMHUYECKUX 3JieMeHToB. HaTpuil u xanmii: nmonydyenue, Gu3nueckue U XUMHUECKHE
CBONCTBA, NPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHEHU.

O6mas xapakrepuctuka wmetaioB |lIA-rpynmer  Ileprogudyeckoit  CUCTEMBI
XUMHYECKUX 3JIEMEHTOB. MarHuil M KaJlbLMi: MOTy4YeHHE, (PU3NUECKUE U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE MPOCTBIX BELIECTB M UX COEIMHEHHH. JKECTKOCTh BOABI
Y CIIOCOOBI €€ yCTpaHEHUS.

AMIOMHUHMIA: TIONy4YeHUE, (PU3NYECKUE W XUMUYECKHE CBOMCTBA, MPUMEHEHHE
OpPOCTOrO0  BEUIECTBA UM €r0  COEAMHEHHHA. AMQOTepHbIE CBOWCTBA OKCHAA
Y TUIPOKCUJA ATFOMUHUSA, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

O6m1as xapakTepucTrka MeTauioB mooounbix noarpyti (b-rpymm)Ilepuoanaeckoit
CUCTEMBI XUMUYECKHUX AJIEMEHTOB.

OU3MYECKUE U XMMHUYECKHE CBOWCTBA XpoOMa H €ro coeauHeHuid. Okcuiabl
u ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarbl U auxpomarsl, HX
OKHUCJIUTENbHBIE CBOMCTBA. [TosyueHre u NpuMeHeHne XpoMa.

Pu3nvecKre U XMMUYECKHE CBOMCTBA MapraHia M €ro coeAuHeHni. BaxuHenmme
coenqunenus wmapranna(ll), wmapranuna(IV), wmapranna(VI) wu  wmapranna(VII).
[IepmaHranat Kanus, €ro OKUCIUTEIbHbBIE CBOMCTBA.

dusnyecke M XUMHUYCCKHE CBOMCTBA JKeje3a M ero coeguHeHnii. OKCHIBI,
rugpokcuasl v conu skene3a(ll) u xeneza(Ill). [TonyueHne u npuMeHEHUE Kele3au
€ro CILIABOB.

du3nyecKne " XMMUYECKHE CBOMCTBA Meau U e€ coenuHeHun. IlomydeHue
U IPUMEHEHUE MEJIU U €€ COeTMHEHHM.

[uuk: nonyueHue, GU3MUYECKUE U XUMUUYECKHE CBOWCTBA. AMQOTEpPHBIE CBOWCTBA
OKCHJA Y THAPOKCUAA LIMHKA, TMIPOKCOKOMIUIEKCHI LHHKA. [IprMeHeHHe LHMHKau

€r0 COeIMHEHUN.
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DKCNepUMEHTAIbHBIE METOJbl U3YUYEHHS BEIIECTB W UX MPEBPALICHUN: HU3yUYECHHE
o0pa3IoB HEMETAIJIOB; TOpeHue cephl, (ocdopa, xKene3a, MarHusi B KUCIOPOJE;
U3Y4YCHUE KOJUIEKIMH «MeTajuibl ¥ CIUIaBbDY; B3aMMOJECHCTBHE  LIEIOYHBIXU
HIEJIOYHO3EMENBHBIX ~ METAUIOB € BOJOM  (BO3MOXHO  HCIIOJb30BAaHUE
BUJICOMATEPUAIOB); B3aWMOJAEWUCTBHE LMHKA U KeJe3a C pacTBOPAMH KHCIOTH
I1EJI0YEH; KaUeCTBEHHBIE PEAKLIMN HAa HEOPTaHWUYECKHE aHWOHBI, KATHOH BOJOPOJA U
KaTHOHBl ~ METAJUIOB;,  B3aMMOJCHMCTBUE  THUAPOKCUAOB aJIOMUHUSA W LMHKAC
pacTBOpaMM KHUCIIOT U ILIEJIOYEH; PElICHUE DKCIEPUMEHTAIBHBIX 33/1a4 110 TeMaM
«l"anorens», «Cepa umeé€ coenuHeHUs», «A30T U pochop M UX COCAUHEHUS»,
«Mertanisl IJ1aBHBIX TOATPYHID», « MeTabl TOOOYHBIX HOATPYIIID).

XHUMHUA U KU3Hb

Pounp xumuu B 00ecriedeHnH yCTOMYMBOIO Pa3BUTHUS YETIOBEUECTBA.

[ToHATHE O HAyYHBIX METOAAX MO3HAHUS U METOJOJOTHA HAYYHOTI'O HCCIIETOBAHUS.

Hay4Hnble npuHIMIBI OpraHU3alii XMMUYECKOT0 MTPOU3BoACTBA. [IpoMbIIeHHBIE
CHOCOOBI MOJIyYEHHUS] BaXXKHEMIIMX BEIIECTB (HA MpUMEpE MPOM3BOJICTBA aMMMAKa,
CEpHOI KHUCIIOTBI, MeTaHoja). [IpombllieHHbIE CIMOCOOBI MOJIYYEHHUS METaJJIOBU
CIIaBOB. XMMHYECKOE 3arpsA3HEHUE OKPYXKAIOWIEW Cpenbl U €ro IOCIEICTBUS.

[IpoOnema mnepepadOTKH  OTXOHAOB W MOOOYHBIX MPOAYKTOB. PoJb XUMHUUB

00ecTICUCHUHN PHEPTETUICCKOM OS30IMaCHOCTH. [IpHHITUIIBI «3eAEHON XMMUN.

XuMusl ¥ 370pOBbe YesioBeka. JlekapcTBeHHBIEC cpeAcTBa. [IpaBua HCIOIb30BaHUS
JICKapCTBEHHBIX MperapaToB. Pojib XMMUM B pa3BUTHN MEIUITUHBI.

XUMHUS THUIA: OCHOBHBIE KOMIOHEHTBI, MUIIEBLIE A00aBKH. Pojab XUMHUB
o0ecrieyeHnH IMUIIEBOI OE€30IaCHOCTH.

Kocmernueckne wu mapdromepHble cpenctBa. beitoBas xumus. IIpaBuna
0€30I1aCHOT0 MCII0JIb30BAaHMS MPEnapaToB OBITOBON XMMHUHU B IIOBCEAHEBHOM KU3HHU.

XWMHSI B CTPOUTEILCTBE: BAKHEHIITNE CTPOUTEIIBHBIC MaTepralibl (IIEMEHT, OCTOH).

XuMHUS B CeIIbCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaibHbIe YA0OpEHUSI.
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COBpeMeHHBIe KOHCTPYKOMOHHBIC MaTCpualibl, KpaCKHh, CTCKJIO, KCpaMHKa.

Marepuaisl U1 2JIEKTPOHUKN. HaHoTexHoIornu.

PacuérHble 3agaun

Pacuérel: macchl BemiecTBa WM O0OBEMA Ta30B IO H3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacCe UM 00BbEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEILIECTB; MACCHI
(o0BEMa, KOTMYECTBA BEIIECTBA) MTPOTYKTOB PEAKITNH, €CITH OJHO M3 BEIICCTB UMEET
IpUMecH; Macchl (00bEMa, KOIMYECTBa BEUIECTBA) MPOAYKTA PEAKIIMU, €CIIU OJTHO U3
BEIIECTB JAHO B BHJIE PACTBOpA C OMPEAECIEHHOW MAaCCOBOM NOJIE PacTBOPEHHOIO
BEILIECTBA; MACCOBOM JTOJIM M MOJISIPHOW KOHIIEHTPAllMU BEIIECTBA B PACTBOPE; JIOJIH
BBIX0/1a MPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOKHOTO.

MesknpeaMeTHbIE CBA3H

Peanuzanus MexXnpeIMEeTHBIX CBA3EH MPU U3YYCHUU OOIIed U HEeOpraHWYeCKON
xumMuu B 11 Kacce oCyIIecTBISETCS Yepe3 UCIOIb30BaHNUEe KaK OOIINX €CTeCTBEHHO-
Hay4YHBIX MMOHATHH, TaK U MOHSATUN, IPUHSITHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-
HAy4YHOT'O I[UKJIA.

OOmre ecTecCTBEHHO-HAy4YHbIE TOHSATHS: SIBJICHHE, HAay4YHbIA (HaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CUHTE3, Kiaccu(ukaiusi, MepuoIUYHOCTh, HAOIIOJICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIIb, MOJICIMPOBAHHUE.

®du3uka: MaTepusi, MUKPOMUP, MAaKpOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, YHEPIeTUYECKUIN YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHE BEIECTBA, MCaIbHBIN Ta3, (U3NUECKUEe BEJIUYWHBI,
€IMHULIBI U3BMEPEHUS, CKOPOCTh, SHEPT U, Macca.

buonorus: kierka, opraHu3M, 3KocucTema, Ouocdepa, MeTaboIu3M, MaKpo-U
MUKPOAJIEMEHTBI, OC€JIKH, XKUPBI, YIJIEBOJbI, HYKICHMHOBBIC KHUCIOTHI, (EepPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK IHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasibl, TOpHbIE MOPOAbI, IMOJE3HbIE MCKOMAaeMble, TOILIUBO,

pECypCBhI.

TexHonorus: XuUMHUYECKas INPOMBINIJICHHOCTb, MCTAJLUIYPrus, CTPOUTCIbHEBIC
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MaTcpHrabl, CEJILCKOXO03s1ICTBEHHOE IMpOMU3BOACTBO, IMHMIOICBAA IIPOMBINIIICHHOCTD,
@apMaueBTqucxaﬂ IMPOMBIINIJICHHOCTB, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIAPATOB,
IMPOU3BOACTBO KOHCTPYKIOHUOHHBIX MATCPHUAJIOB, 3JICKTPOHHAA IIPOMBIIIJICHHOCTD,

HAHOTCXHOJIOI'NHU.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMWUS»

10 KJIIACC «OPTAHUYECKAS XUMUS»

Ba3oBrlii ypoBeHnb (1 yac)

Yray0aénnblii ypoBeHb (1+24aca)

Koun-Bo Koun-Bo
4acoB Pa3nen 1. Teopernueckne ocHOBBI opranuveckoii xumuu (3 9)\(94) 4acoB
3u Tema 1. Ilpeamer opranuveckoii xumuu. Teopuss XMMHYECKOT0 CTPOCHUS OPTraHUYECKHX 9y
COeIMHEHMH
1| [TIlpemmer  oOpraHuuecko  XuUMHH: €€

BO3HMKHOBCHHC, PA3BUTHUC HW 3HAYCHUC B
IMOJYYCHHUHN HOBBIX BCIHICCTB H MATCPHUAIIOB.

JleMoHCTpaUu: — O3HaAKOMIJICHHUE C

oOpa3lilaMu  OpPraHMYEeCKMX  BEIIECTB U
MarepuajiaMi Ha WX OCHOBE, — OTBITHI IO
NPEBPAIICHAIO OPTaHWYECKUX BEIICCTB IIPH
HarpeBaHuM (IJIaBJIeHUE, OOyTIIMBaHUE U

TOPEHHUE).

9JI€KTpOHHO€ CTPOCHHUE aToOMa YIJIC€poda: OCHOBHOC

¥ BO30YKIEHHOE COCTOSHUA. BalleHTHBIE BO3MOKHOCTH




aToMa yriepoja. XuMU4YecKasi CBA3b B OPraHUYECKUX
COeIMHEHUSIX. TUIbl TMOpUIU3AIIUN ATOMHBIX

opOuTaineil yrieposa.

Mexanu3mbsl 00pa30BaHUsI KOBAJIEHTHOU CBSA3H
(OOMEHHBIN 1 TOHOPHO-AKUENTOPHbIN ). THIIbl

IICPCKPBIBAHNA aTOMHBIX Op6PITEUI€I>i; O- " TT-CBs3U.

Teopusi CTpOEHUSI OPraHUYECKUX COECAMHEHUUN
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHUSI.
CrpykTypHbIE dbopMybl  OpPraHUYECKHUX
BellecTB. ['oMoorusi, u3omepusi. XuMHIeCKast
CBSI3b B OPraHUYECKUX COCAUHEHUSIX —
OJIMHApHbIE W KPATHBIE CBSI3U. G- U T-CBS3H.
JIaGopaToOpHBI OMBIT: — MOJECTUPOBAHUE

MOJICKYJI OPTaHUYCCKUX BCUICCTB.

OnuHapHas, IBOWHAas W TpoWHas CBA3b. CHocoObI
pa3pbiBa CBsI3€M B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.
[TonsiTe o cBOOOTHOM pajuKaie, HyKIeopuie

U JJeKTpoduIe.
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CtpykTypHbIe (HOPMYIBI PA3TUIHBIX BUIOB:
ckeseTHasi. BUibl n3oMepun: CTpyKTypHas,
POCTPaHCTBEHHAsA. DIIEKTPOHHBIE Y(PPEKTHI B
MOJIEKYJIaX OPraHUuYECKUXCOCANHEHUN (MHYKTUBHBIN 1

ME30MEPHBIN 3PPEKThI).

HpeI[CTaBJ'IGHI/IG 0 KJIaCCI/I(l)I/IKaI_[I/II/I

opraHuueckux  BemlecTB.  HomeHkmarypa

OPraHUYICCKHUX COG,Z[I/IHGHI/Iﬁ(CI/ICTeMaTI/I‘-IGCKaH)

u TPUBUAJILHBIC Ha3BaHUA Ba)KHEUIIINX
HpGI[CTaBI/ITCJIeﬁ KJIaCCOB OpPraHUYCCKHUX
BCIICCTB.

OcobeHHOCTH U KI1acCU(UKAIUS OPTaHUYECKUX
peakimii. OKHCIUTETbHO-BOCCTAHOBUTEINLHBIE PEaKIIUU

B OPraHUYECKOU XUMHHU.

DKCIEepUMEHTAIbHBIE METOAbl MU3Y4YCHUSI BEIIECTB U MX
IpeBpallleHui: KaueCTBEHHOE OOHapy»KeHue yriepoiaa
Y BOJIOPOJia B OPraHUYECKUX BelleCTBaxX. BwlunciieHus:

— OIpeAeICHNe MOJICKYJISIPHON (HOPMYIIbI
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OpFaHI/I‘{eCKOFO BCIICCTBA 110 MAaCCOBBIM A0JISIM
JJICMCHTOB, BXOAAIIIUX B €I'0 COCTAaB.

Paznen 2. YrueBonoponasi (14)\(40)

2y

Tema 2. Hpeneﬂbﬂme Yriaesoaopoabl — aJKaHbI, HUKJI0AJIKAHbI

64

AJNKaHBI: COCTaB U CTPOCHHC, TOMOJIOTHYECKHUM pAaa.
MertaH U 3TaH — HpOCTefIHIPIG IMpCaACTAaBUTCIIN

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

Homenknatypa u nzoMepus ajJkaHOB. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB,
sp3-rubpuam3anus aTOMHBIX OpOMTalell yriaepona,

o-CBsA3b. KoHdhopMepsl.

HemoHncTpanus: @u3nyeckue CBOMCTBA AJTKAHOB
(pactBopuMoOCTb). [ IpakTrueckas padora No 1.

[Tonyyenue meTaHa 1 U3y4eHHUE €ro CBOMCTB.

MertaH 1 3TaH — XUMHUYECKUE CBOMCTBA (pEeaKuu
3aMelIeHUs U TOPEHUS ), HAaXOXKIESHUE B IPUPOJIE,

IMOJIYYCHHUC U IPUMCHCHUC.

XUMHUYECKHE CBOMCTBA aJKAaHOB: W30MEpPU3ALNU,
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JIETUJIPUPOBAHUSA, [IUKIIN3ALNH, TUPOIIU3A,

KpPpCKHUHTI'A. [IpeacraBicHUE O MEXAaHM3ME PEAKIMU

PaauKaJIbHOI'O 3aMCIICHMA.

[{uknoankanel. O0mias GopMyina, HOMEHKIATypa |
uzoMepusi. OCOOCHHOCTH CTPOEHUS U XMUMHYECKUX
CBOMCTB MaJlbIX (IIMKJIONPONAH, IUKIOOyTaH) u
OOBIYHBIX

(LIMKJIOTICHTAH, IIUKJIOTEKCaH)

OHKIOAJIKaHOB. CriocoOBbI IMOJIYyUCHUA u

IMPUMCHCHUEC NUKIIOAJIKAHOB.

(6+1)u

Tema 3. HenpeaesibHbIe yriieBoI0pPOabI:

AJIKEHbI, AJIKAAUCHbI, AJIKUHDbI.

Tema 3. HenpenesibHbI€ YI1€BOAOPO/bI:
AJIKeHbI, AJIKaIMeHbl, aJTKUHBbI (13+2)4.
Tema 6. I'anoreHNpou3BoAHbIE

yIJ1eBOA0pPoa0B (44).

(17+2)u

AJKEHBI: COCTaB U CTPOEHUE, T'OMOJIOTMYECKUI
psa. DTUJEH U MPONUIEH — MPOCTEUIINE

IPEICTaBUTENIN AIKEHOB: (PU3NYECKHE CBOMCTBA.

AnKeHbI: SPru0pyuan3anUs aTOMHBIX OpOUTaNICH

yraepoaa, ¢ u n-cBsi3u. CTpyKTypHas u
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reoMCTpHUICCKaA (HI/IC-TDaHC-) HN30MCpHU.

BrruuciieHus: —HaxoXAEeHUE MOJIEKYJISIPHOM 1P
(bopMyIIbl OPraHUYECKOTO COCTUHEHHS 0 Macce
(00BEMY) IPOTYKTOB CrOpaHUsI.
OTHNIeH M NPONWIEH — XUMUYECKHE CBOMCTBA 1

(peakuuu  TUAPUPOBAHUS, raJIOreHUPOBAHUA,

rUApaTtalyy, OKUCIEHUS H  MOJUMEPHU3aLUN),

nojiyueHue u npumenenue. [Ipaktuyeckas pabota

Ne 1. [Tony4yenue 3TuI€Ha U U3YYEHHUE €TO CBOWCTB.
XUMHUUYECKHE CBOMCTBA QJIKEHOB: 3AMEIICHUS B O- 1
ITOJIO’KEHHE IIPU IBOWHOW CBs3H. lIpencraBiieHUEO
MEXaHU3ME PEaKUHUU IIEKTPOPHUIBHOIO
IIPUCOEIMHEHHS.
Tema 6. I'amoreHnpou3BOAHBIE YTIEBOJOPOIOB 1

(lgac u3 4): DJICKTPOHHOE CTpOCHHE
raJIOT€HOITPOU3BOIHBIX YTJIEBOIOPOJIOB.
Jemoncrpanus: dusnueckue CBOMCTBa

YTJIEBOAOPOAOB (PaCTBOPUMOCTB) YIJIEBOJIOPOIOB.
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Brruncnenus: — onpeaeneHnue MOJICKYJISIpHON
(GbopMyJIbl OPTaHUYECKOTO BEIIECTBA MO0 MAaCCOBBIM

JOJIAM 3JICMCHTOB, BXOIAIIIHX B €T'0 COCTAB.

1P

JlabopaTopHbiIii OTIBIT:— MOJICJIUPOBAHUE
MOJIEKYJI YTI€BOAOPOIOB U TaIOT€HOMPOU3BOAHBIX
BrrunciieHns o ypaBHEHHUIO XUMHUYECKON peaklnu
(Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIEeCTBA
WM TPOAYyKTa PEAKIHUH 10 HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIIECTB

WJIU IPOAYKTOB PEAKIIVH )

Tema 6. 'anoreHnpou3BOAHBIE YIIIEBOAOPOAOB (2
yac w3 4). Peaknuu 3aMenieHHs TrajoreHa Ha
TUAPOKCOTPYIIIY,

HUTPOTPYyNIly, LUHAHOTPYIIILY,

AMUHOTPYIIILY.

Tema 6. 'ajoreHnpou3BOAHBIE YIIIEBOAOPOAOB (3
yac u3 4). JleficTBe Ha TraJOreHIIPOU3BOIHBIC
BOJIHOT'O LIEJIOYH.

U CHOUPTOBOTO  pacTBopa

B3aumopeiictBue gurajoreHaJkaHOB C MarHueM M
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LIUHKOM.

Ankanuensl. byraauen-1,3 u merunOyraaueH-

1,3: ctpoenue.

AJ'IKaI[I/ICHI)IZ H30JIMPOBAHHBIC, KYMYJIMPOBAHHELIC.

Oco0eHHOCTH AIEKTPOHHOTO CTPOCHUSU
XUMUYECKHUX CBOMCTB COMPSDKEHHBIX JUCHOB, 1,2- 1

1,4-npucoenHEHUE.

CriocoOBbI IMOJYUYCHUS U IIPUMCHCHHUC AJIKAJHUCHOB.

AJIKanueHpl. Ba)KHEUIINE XMMHYECKHE CBOMCTBA

(peakius MOJIUMEPHU3AITIH ). [Tonyuenue
CUHTETUYECKOTO KayuyyKa u PE3UHBI.
JlaGopaTopHbIii  OMBIT: —  O3HAKOMJICHHE C

oOpa3siiamMu MIacTMacC, Kay4yKOB U PE3UHBI.

Tema 6. I'amoreHnpou3BOAHBIE YTIIEBOAOPOI0B (4
gyac u3 4). IloHsTre 0 METAIOOPraHUYECKUX
COCIMHEHUSX. Ucnonb3oBanue
raJIOTEHIPOU3BOJAHBIX B OBITY, TEXHUKE U B

XUMHNYCCKOM CHHTE3C.

73




Beraucnenusi: OIIPCACICHUC NOJIM BbIXOAAa ITPOJAYKTA

p€akun OT TCOPCTUICCKHU BO3MOIKHOIO.

1P

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, 1
TOMOJIOTUYECKUNA PsAA. ALETWIEH — NPOCTEUIINI
MPEJCTABUTEND AJIKWHOB: COCTaB, CTPOCHHUE,
(u3ruecKue cBOMCTBA.
DIJIEKTPOHHOE W MNPOCTPAHCTBEHHOE CTPOCHHUE 1
MOJIEKYJl aJKUHOB, SP-THOpUIM3AIMsl aTOMHBIX
opOutaneid yriaepoaa. XHUMHUYECKHE CBOICTBA:
JMMEpU3alud W TpPUMEpHU3aluU, OKHUCJICHUSI.
Kucmaornsie CBOMCTBa AJIKMHOB, MMEIOIINX
KOHIIEBYIO TPOWHYIO CBSI3b. KaueCcTBEHHBIEpEAKIINHN:
Ha TPOMHYIO CBSI3b, B3aUMOJCHCTBUE ALETUIEHA C
aMMHMA4YHBIM PacTBOPOM OKCHJIA
cepeopa(l).
[Ipaktruueckas padota Ne 3. [loydenue amneruieHa 1
Y U3YyUYEHHE €T0 CBOMCTB.
ALIETWICH: XUMHUYECKHE CBOMCTBa (peakuuu 1
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I'uApupoBaHusA, TaAJIOICHUPOBAHUA, TIHUApATAllUU,

rOpeHus), MOJyYeHre U IPUMEHEHHE.

2+1)u Tema 4. ApomaTu4ecKue yriieBoJI0po/bl (8+1)u
1| Apensl. benson: coctas, crpoeHue, puznyecKue u 1
XUMUYECKUE CBOMCTBA (peaKIMy rajJoreHupOBaHUs
Y HUTPOBAHMS ), TOJIyUEHHE U TPUMEHEHUE.
[IpaBuio apOMaTUYHOCTH, IPUMEPBI 1
apoMaTHYECKUX COeAUHEHUN. JIabopaTOpHBINONBIT:
MonenupoBanue MOJIEKYJI apOMaTUYECKUX
yraeBogopoaoB. IlpencraBienne o MexaHu3Me
peakuuii 3JIeKTPO(UIBLHOTO 3aMEIICHUS.
BrrunciieHns: — yCTaHOBJIEHHUE CTPYKTYPHOMU 1P
(bopMyJIbl OPraHUYECKOrO BEIIECTBA HA OCHOBE €0
XUMHUYECKHUX CBOWCTB WJIM CIOCOOOB MOJTyYEHUSI.
1P| Tomyon: cocrtaB, crpoeHue, (Qusuyeckue 1

XMMHUYECKHE CBOMCTBA (DeaKHI/II/I TraJIOTCHUPOBAHU A

u HI/ITDOBaHI/Iﬂ), MMOJIYYCHHUEC M IIPUMCHCHHC.

TOKCHUYHOCTH APEHOB.
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[IpencraBienne 00 OPHUEHTHUPYIOIIEM JCHCTBUH
3aMecTUTeNeld B OCH30JIbBHOM KOJbIE Ha IMpUMeEpe
QJIKUJIBHBIX paauKaos, KapOOKCHUIIbHOM,
TUAPOKCUIBHOM, AMUHO- ¥ HUTPOTPYIIIBI, aTOMOB

rajJJorcHos.

XUMHUYECKHUE CBOMCTBA OCH30J1a U €0

TOMOJIOT'OB: OKHCJIEHHE TOMOJIOTOB OE€H30J1a.

['eneTnueckas CBsI3b yTII€BOIOPOJIOB,

IMpUHAJIC)KAINNX K Pa3JIMIHBIM KJIaCCaM

CriocoObl OTyYEeHUST apOMaTHICCKUX
yII1eBO10pOA0B. OCOOEHHOCTH XUMUYECKUX

CBOMCTB ctupoJia. [lomumepusanus ctupona.

BrruncneHus: —yCcTaHOBIIEHUE CTPYKTYPHOU
(bopMyJIbl OPraHUYECKOTO BEILIECTBA HA OCHOBE €0

XUMHUYECKHX CBOMCTB HJIN CIIOCOOOB IMOJIYUCHUA.

24

Tema 5. IlpupoaHbIe HCTOYHMKH YIJI€BOOPOIOB U UX NepepadoTKa

(4+2)u

[IpupoiHBIE HCTOYHUKH YTIIEBOAOPOIOB.

[TpupoaHbIii ra3 ¥ MONyTHHIE HE(TIAHBIE Ta3bl.
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Hedtp u e€ npoucxoxaenne. Criocoos!
nepepaboTKu HEPTHU: TIEPETOHKA, KPEKUHT

(TepMHUYECKHM, KATATUTUYECKH ), TUPOIIU3.

['eHeTnueckas CBSI3b MEKIY Pa3IMYHBIMU KJacCaMu 1
YTJIE€BOJAOPOOB.
['eneTnyeckas CBsI3b MEK/y Pa3IMUYHBIMHU KJIACCAMHU 1P
YTJIE€BOJAOPOAOB.
[IponykThl nepepabOTKu HEPTH, UX MPUMEHEHUE B 1
IPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBI yroiab u
MPOJYKTHI €ro nepepadoTku. JlemoHcTpanus: —
koJuiekiuu «Hed1b» u «YTomaby.
Bpruncnenus: —  oOmnpeneneHue  MOJIEKYJISPHOU 1

(bopMyIIBI KHCIOPOJ0COIEPIKAIIETO OPTraHUYECKOTO

BEI[ECTBA 10 MAaCCOBBIM JIOJIIM  DJIEMEHTOB,
BXOJSIIIUX B €ro cocraB;, mo Macce (00BEMY)
MPOJIYKTOB CTOpaHUs; IO KOJMYECTBY BEIICCTBA
(macce, 00bEMY) MPOAYKTOB PEAKINH W/HIIN

HCXOAHBIX BCIICCTB.
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VYpok 0600111eHUsI MaTepuana TEMBbI. 1P
Pa3nen 3. Kuciopoacoaep:kaniue opranndeckune coeaxunenus (12 1)\(364)
3y Tema 6. Ciimptbl. ®eHoJI Tema 7. Cimptbl. ®eHOJI 9y
[IpenenpHble OAHOATOMHBIE CIIUPTHL. MeTaHon u 1
ITAHOJ]: CTPOEHHE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (peakuuMu C aKTUBHBIMU METaJJIaMH,
rajJlOr€HOBOJIOPO/IaMHU, TOPEHHE), NPUMEHEHUE.
Bonopoassle  cBA3M  MEeXAYy ~— MOJIEKYyJaMU
cnupToB. /[lelicTBME MeTaHONAa W JTAaHOJIA Ha
OpranusM uejoBeka. JlabopaTopHble ONBITHI: —
TOpEHUE CIUPTOB; — OKHCIIEHHUE 3TaHOJa
okcuaom meau(Il).
[IpenenbHbIE  OAHOATOMHBIE  CHOUPTHI:  HU30MEpHS, 1
kinaccudukanua. Puznueckue CBONCTBA aJKAaHOJOB.
JleMOHCTpanus: pacTBOPUMOCTb CIHMPTOB B BOJE.
CrocoObl MOMy4YeHUsT W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.
XUMUYECKHE CBOMCTBA AJIKAHOJIOB: JIETUAPATALMH, 1
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OKHUCJICHUS, B3aUMOJICICTBUE C OPraHUYECKUMHU U
HEOpraHMYeCKUMHU Kuciotamu. IIpeacraBieHue o
MEXaHU3ME peaKIuii HYKJICO(UILHOTO 3aMEIICHHUS.
JleMoHCTpauuu: 1. BsaumonelictBue

2.

9TaHOJIa

C HaTpucMm. OKuciaeHUE DTHUIIOBOTO CIipTa

AUXPpOMATOM KaJIuAd (BO3MO)KHO HCIIOJIB30BaHHUC

BHJICOMATEPHAIIOB).

MHoroaroMHbIE€ CIIUPTHI. OTUIICHITIMKOIL U

[JIMLEPUH: CTPOEHUE, (PU3UUECKUE U XUMUYECKUE

CBOMCTBAa (B3aUMOJICCTBHE CO IIEJIOYHBIMU

METaJllIaMH, KadCCTBCHHAas peaknuuAa Ha

MHOTOAaTOMHBIE CIIUPTHI). JleficTBUE Ha OpraHu3M

YEJI0BEKa. IIpumenenue JIMLEPUHA 151

OTUJICHI'TINKOJIA. OIIBITHI:

JlabopaTopHbie
B3aMMOJICHCTBHE TVIMLEPUHA C TUAPOKCUIOM

menu(II).

MHOroaToMHBIE CIUPTHI: B3aUMOJECHUCTBUE C
OPraHUYE€CKUMHU U HEOPTAHUYECKUMU KUCIOTAMHU.
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[Ipoctbie 3dupbl, HOMEHKIATYpPa U U30MEPHSL.

OcobenHocTr (l)I/I?)I/I‘ICCKI/IX 1 XMMHUYECKUX CBOMCTB.

@deHod: CTPOCHHE MOJEKYJbl, (hU3HUECKUE U
XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoa.
Bpruucnenuss — 1o

[Ipumenenue QeHona.

YPaBHEHHUIO XUMHYECKOW peakuuu (Macchl,
00BEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WITU
MPOJIYKTa PEaKIINH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WIIH

MPOJYKTOB PEAKIIUH).

deHon:  B3aMMHOE BIMSHUE THUAPOKCOTPYIIBI U
0eH30bHO0TO sAapa. OCOOEHHOCTH XUMUUECKUXCBOMCTB
¢denoma. KauectBeHHble peakiui Ha (HEHOI.

®denondopmanbaeruaHas CMoJIa.

[Ipaktrueckas pabora Ne 4. Pemenue
DKcnepuMeHTaIbHBIX 3a7a4 10 TeMe « CIIUPThIN

(hEHOTIBIY.

Tua

Tema 7. Anbaernabl. KapooHoBbI€ KMCJIOTHI.

Tema 8. Anbaernabl. KapooHoBbIe KMCJIOTHI.

21g
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CioxxHbie 3pupsbl

Caoxuabie 3¢upbl. ZKupbl

AJbaerunsl 51 KETOHBI. dopmanbaeru,

alcTaJIbaACTHU . CTPOCHHUC, CI)I/I3I/I‘ICCKI/IC )41

XMMHUUYECKHE CBOMCTBA (pCaKHI/II/I OKHUCJICHHUA H

BOCCTAHOBJICHHS,  KAYECTBEHHBIC  PEAKIINH).
JlaGopaTopHbIE OMBITHI:
—  OKHUCJICHHE  aJbJICTUIOB  aMMHUAYHBIM

pactBopoM okcuja cepedpa(l) u runpoxcugom

menu(II).

DNEeKTPOHHOE CTPOCHUE KapOOHUIHHOM TPYTITIHI.
["omonorudeckue psabl ajabAeTUI0B U KETOHOB:

U30MEpHUS.

IIpencraBieHne 0 MeEXaHU3ME PEAKITUI
HVKJIEO(DMILHOTO IIPUCOETMHEHNS ATbJIETNUIIOB.

dopmanbaeTul, alleTAIbICTUI; TOJyYCHUE U
MIpYMEHEHHE.

ANETOH: CTpOEHUE, (DU3UYECKUE U

XMMHUYECKHE CBOMCTBA (DeaKHI/II/I OKHMCJICHUA H
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BOCCT&HOBJ’IGHI/IH), IMOJIYICHHMC U ITIPUMCHCHUC.

Berancnenus: OmpeieNieHue  MOJIEKYJISIPHOU
(GbOpMyJIBI OPTaHWYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB; IO Macce
(00BEMY) TMPOAYKTOB CrOpaHHsi; MO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIUU U/UITH
HCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOMH
(bopMyIIbl OPraHMYECKOro BEIIeCTBa HA OCHOBE €0

XUMHUYECKUX CBOMCTB MJIU CIIOCOOOB MOJTYyUEHHUS.

Ypok 0000111eHNUsS MaTeprasa TEMBI.

OnHOOCHOBHBIE  TIpE/C/IbHbIE  KapOOHOBBIC

KUCIIOThl. MypaBbuHAsi W YKCyCHasi KHUCIIOTHI:
CTpoeHne, PU3NIECKUEe U XUMUYECKHUE CBOMCTBA
(cBoiicTBa, oOOmmMe JJs  Kjacca  KHCJOT).
[Ipaktrueckast padota Ne 2. CoiicTBa pacTBopa

YKCYCHOM KUCJIOTHI.

Oco00EHHOCTH CTPOEHHUS MOJIEKYJ KapOOHOBBIX KHCIIOT.
W3omepust u HOMeHKIIaTypa. Bomopoaabie
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CBA3U MCIKAY MOJICKYJIaMHU Kap6OHOBI)IX KHCJIOT.

OI[HOOCHOBHBIC IMpCacJIbHBIC Kap6OHOBBICKHCJIOTBII

pEaKlMH C YYaCTHEM YIJIEBOJOPOJHOrO paguKaa.

MypaBbprHass U YKCyCHasi KHCIIOTBI: pEAKLIHS

TepUPUKALNU, TTOIYICHUE U TPUMEHEHHE.

Oco0eHHOCTH CBOMCTB MyPAaBbUHOM KHCIIOTBHI.
MHoroo6pasue kapOOHOBBIX KUCIOT.
[IpencraBuTenn BHICIINX KAPOOHOBBIX KHCIIOT:

IMaJIBMHUTHHOBAsA, JUHOJICBAA, IMHOJICHOBAA KHCJIOTHI.

Oco0eHHOCTH CBOMCTB HETIPEEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX
KHCIIOT, THIPOKCUKAPOOHOBBIX KUCIIOT.

CTeapI/IHOBaH 151 OJICMHOBAas1  KHCJIOTHI KakK
MNpCaACTaBUTCIIM BBICHINX Kap6OHOBBIX KHCJIOT.
Mpb1a Kak COJIM BBICIIHUX Kap6OHOBBIX KHCJIOT,

UX MOIOIIEeE NENCTBHE.

[IoHsiTHE O CHHTETHUECKHUX MOKIINUX CPpCACTBAX
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(CMO).

[Ionsatue o IIPONU3BOJHBIX Kap6OHOBI>IX KHCJIOT —

CJIOKHBIX dUpax, aHTHUAPUIAX, TATOTCHAHTUAPHUIAX,

aMMiax, HUTpUJIax.

Crnosxnble 2(UpBI KaK TPOU3BOAHBIC
KapOOHOBBIX KUCJIOT. [ MAPOIIN3 CIIOKHBIXI(PUPOB.

Cnoxunble 3¢upsl. ['omonoruyeckuii psig, oOIias
dbopmya, ©3oMepusi U HOMEHKJIATYpa.

[Ipaktuueckas padora Ne 5. Pemienue
AKCIIEPUMEHTAJIbHBIX 3a7a4 1o Teme «KapOoHoBbIe
KUCIOTHI. CII0KHBIE YPUPBD.

Kupsel. I'mpponus xupos. [IpumeHeHue Kupos.
buonornueckas poJib )XUpoB. Beruuciienus: —I1o
YPaBHEHUIO XHMHYECKOW peakuuu  (Macchl,
00BbEMa, KOJIMYECTBAa MCXOAHOTO BEIIECTBA WIIU
IIPOAYKTA pEakUUu MO W3BECTHBIM  Macce,

00BEMY, KOJMYECTBY OJIHOTO U3 MCXOIHBIX
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BEI[ECTB WM MPOIYKTOB PEaKIIUH).

XKupsi: crpoenue, pusndyeckre CBONCTBA.
OcoOEHHOCTH CBOWCTB KUPOB, COJAEPKALIUX OCTATKU
HEIpeIeNIbHBIX KUPHBIX KUCIOT. JKUpBI B pUpoIe.

KontponbsHas pabora: «Kucnopojconepxaiine
OpTraHUYECKUE COETUHEHUSD.

Tema 8. YrieBoabl Tema 9. YrieBoanl

VYTIIeBOJIbI: COCTaB, KJIACCU(PUKALUAYTIICBOIOB
(MoHO-, nu- W mnonucaxapuiasl). [moko3za —
MIPOCTENIIN I MOHOCaxXapuja:  OCOOEHHOCTH
CTPOEHUS MOJIEKYJbI, (PU3NIECKUEH XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBUE C THUAPOKCUIOM
meau(ll), oxkucieHMe aMMHMauHBIM PaCTBOPOM
okcuga cepedpa(l), BoccraHoBiIeHUE, OpOKEHUE
TUIFOKO3BI), HAXO0XKJICHUE B MPUPO/IS,IPUMEHEHUE,
ounonornyeckas poib. @OTOCHHTES.

OpyKTO3a KaK U30MEP IIFOKO3BI.

Onrnueckas nzomepusi. Konpuaro-nennas
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Tayromepus Ha mpUMepe MOJIEKYJIbI TITIOKO3BI,
npoekiuu Xeyopca, o,3-aHoMephl TIIFOKO3bI.

Monocaxapuabl: TanakTo3a, pudo3a, 1e30K cuprubosa.
DU3NYECKUE CBOMCTBA M HAXOXKJICHUE B MPUPOJE.
JlaGopaTopHbIit onbIT: B3anmosericTBre

pacTBopa III0K03bI ¢ ruApokcuaom meau(1l).

Caxapo3a — MOpeAcTaBUTEIb JUCaXapujoB,

T'MAPOJIN3, HaXO0XJICHNC B IIpUpoaAc )41

IIPUMCHCHHUC. KanMaJ'I H [OCIK0JI03a Kak

npupoJiHble nojJuMepbl. CTpOoeHHE Kpaxmayia u
ueutonao3bl. dusnyeckue U XUMUYECKHUE
CBOMCTBa Kpaxmana (THAPOJW3, KadeCTBEHHAas
peakuusi ¢ uwoaom). JlabopaTopHbIid OMNBIT: —

B3aUMOJICMCTBUE Kpaxmalia C HOJOM.

Jucaxapusl: MaJIbTO3a 51 JIAKTO34a.
BoccranasinuBaromye M HEBOCCTAHABIMBAIOLINE
nucaxapuael. [lomucaxapuael: riukoreH. CTpoeHwue

MaKpOMOJICKYIJI INTMKOI'CHA.
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XUMHAUYECKHE CBOWCTBA LEJUIKOJIO3bL: THAPOJIU3,
nonyyeHue d¢pupo nemwmonosbl. [lonarue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN

MENK).

Pa3nen 4. A3orcoaep:kaniue opranndeckne coequnerus (3 1)\(94)

3y

Tema 9. AMUHBI. AMHUHOKHUCJI0THI. BeJIkn

Tema 10. AMUHBI. AMUHOKHCJI0THI. BeJiku

9y

AMuHBIL. MeTHIIaMUH U aHUJIUH: COCTaB,
cTpoeHue, GU3NIeCKre 1 XUMUIECKHE CBOMCTBA
(ropenue, B3aMMOJIEHCTBHUE C BOJOU U
KUCJIOTAMH).

Knaccudukauus  amMmuHOB:  anudaTtuyeckue U
apOMaTUYECKHE; IEPBUYHBIEC, BTOPUYHBIEU TPETUYHBIE.
Amunbl:  u3omepus.  CrnocoObl  MOJIy4YeHHs] U
npuMeHeHue anudarndyeckux amuHoB. [lomyueHue

aHWJIMHA U3 HUTPOOCH301a.

B3anMHoe BiusiHUE TPy aTOMOB B MOJIEKYJIE

aauanHa. OcOOEHHOCTH XUMHUYECKUX CBOMCTB
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aHunuHa. KadecTBeHHBIC pCaKkiyy Ha AHUJINH.

AMWUHBI: AJKWJIMPOBAHUC, BBaHMOHeﬁCTBI/IG

IICPBUYHBIX AMHHOB C azotucrtor kuciaorou. Coim

AJTKWJIAMMOHHSL.
AMHWHOKHCIIOTBI KaK am(poTepHbIe
opranvyeckue coeauHeHuss. Dusznueckue u
XUMHUYECKHUE  CBOMCTBA aMUHOKHUCIOT  (Ha
npuMepe ThuirMHAa). buonormdyeckoe 3HaueHUe
aMUHOKHCNOT. [lenTu bl
Howmenknarypa 51 U30MEPHUS. OtaenbHbIC
MPEJICTABUTENN  O-aMUHOKHUCIIOT: TJIMLUWH, aJlaHUH,

(dheHwIanann, CepyH, TIIyTaMUHOBAsI KUCJIOTA, JIN3UH,
nucrenH. OnTudeckass M30Mepusi aMUHOKHUCIOT: D- u

L-aMHHOKHUCIIOTHI.

Peaknuust moaukoHieHcauy, o0pa3oBaHue MENTHIHON
cBs3u. JlemoHcTpanus: PactBopeHue 6eIKkoB B BOJIE.

benku kak IMPHUPOJHBIC BBICOKOMOJICKYJISPHBIC

coenuHenus. [lepBuunas, BTopu4Has u
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TpEeTUYHAsl CTPYKTypa OelKoB. XUMHUYECKUE

CBOWCTBA OCIKOB: rmapojin3, JCHATypalusd,

Ka4yeCTBEHHbIE peakuuu Ha OE€JIKH.

JleMoHCTpanuu: — JeHaTypaiusi OeJIKOB MpH

Harp€BaHWH, — HOBCTHLIC PCAKIINU OEJIKOB.

[TonsiTie 00 a30TCOAEPIKAMUX TETEPOILIUKINYECKUX

COCIUHCHUAX. HHpI/IMI/II[I/IHOBBIG )51 IIYPHUHOBBIC

OCHOBAHU:L. HYKJIGI/IHOBLIG KHCJIOTBI: COCTaB, CTPOCHUC

1 OMOJIOTHYECKAsI POJIb.

[Ipaktrueckas pabora Ne 6. Pemenue
HKCIIEPUMEHTAJILHBIX 3a/1a4 TI0 TeMe

«A30TcoJiepKalllie OpraHUuYECKUE COCTUHEHUSD.

Pa3nei1. 5. BoicokomouiekyasipHbie coequneHust (249)\(64)

Tema 10. [Inacrmaccel. Kayuyku. Bosiokna

Tema 11. BoicokoMoJIeKYJISAPHBIE COeINHEHUS

OcHoBHBIE ITOHATUA XUMHUHN

BBICOKOMOJICKYJIAPHBIX CoeI[HHeHHfIZ MOHOMCD,
IMOJINMCDP, CTCIICHDb

CTPYKTYPHOE  3BEHO,

MNOJIMMCpHU3alU, CpEaAHASA MOJICKYJISApHAdA Macca.

89




OcHOBHBIC MECTOJbI CHHTC3a
BBICOKOMOJICKYJIIPHBIX COCI[PIHGHHI?I —

MMOJIMMCPpU3alNA U ITOJIMKOHACHCAITU .

[IpencraBnenne 0 CTEPEOPETYISAPHOCTH |

HaJIMOJIEKYJISIPHOM CTPYKTYpE

CBOMCTB

ITOJINMCPOB,

3aBUCHUMOCTDB IMOJIMMCPOB oT nux

MOJICKYJIDHOTO W HAaAMOJICKYJIIDHOTO  CTPOCHMA.

JleMoHcTpanusi oOpa3noB pes3uHbl. BupeodparmenT

«BynkaHu3anus pe3suHb.

[Ipaktuueckass padora Ne 7. Pemenue skcriepumeH-
TaJbHBIX 3a/1a4 0 TeMe «Pacrno3naBanue

OPTaHUYECKUX COCIUHCHUI.

IInactmaccel  (TIOJMDATWIIEH,  MOJUIPOIUJIEH,

NOJIMBUHWIXJIOPUA, nonuctupoit). HarypaibHbiit

U CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,

XJIOPOTIPEHOBBI W  W30MpPEHOBHIN). BosokHa:

HaTypaJbHble  (XJIONOK,  IIEPCTh,  MLIENK),

HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
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CHUHTCTHYCCKUC (KaHDOH )41 J'IaBCf:lH).

I[CMOHCTpaHH}II — O3HAaKOMJICHHC C O6pa3HaMI/I
MNPpHUPOJHBIX W HCKYCCTBCHHBLIX BOJIOKOH,

IJ1aCTMAcC, Kay4yKOB.

[TnacTmaccsr: MOJIMMETUJIMETaKpUIaT,  TMOJH-
KapOOHAaThl, MOJUAITHICHTepedTanaT. YTUIU3aluus U
nepepaboTKa IUIACTUKA. IJIAaCTOMEPBL: CHUJIUKOHBI.
[Tomumepsbl  crienuanbHOTO Ha3zHadeHUs  (TedIoH,
KEBJIap, AIEKTPOIPOBOISALINE TIOJIAMEPBI,

Ounopasnaraembi€ MOJIUMEPHI).

[TpakTraeckas pabota Ne 8. Pemenue
IKCIIEpUMEHTAIBHBIX 33724 1o TeMe «PacmoznaBanue
TUIACTMACC U BOJIOKOH»

Pa3nen 6*. Utorooe nosropenne (14)\(54)

1P

HTorosasi KOHTpPoJIbLHAA padora 3a kypce 10

RJ1acca

1P

HOBTOpeHI/Ie. I'eneTnyeckas CBSI3b MCIKAY pa3INdYHbIMHA
KJIaCCaMH OPraHNM4YCCKHUX COGI[I/IHCHI/Iﬁ

2P
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[ToBTOpenue.  Bprumcnenus: —  ompeneicHHe
MOJICKYJISIPHON (POPMYJIBI OPraHMYECKOTO BEIIECTBA
M0 MAacCOBBIM JIOJSIM D3JIEMEHTOB, BXOJSAIIUX B €ro
cocrtas; Mo Macce (00BEMY) TIPOIYKTOB CTOPAHUS; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEeaKIUK W/WIN UCXOJHBIX BEIIECTB; — YCTAHOBIICHUE
CTPYKTYPHOU (HOpPMYJIBI OPraHUYECKOrO BEIECTBA Ha
OCHOBE €T0 XMMHYECKUX CBOMCTB MJIM CITIOCOOOB

IIOJIYUCHHUA.

2P

1 4 B Heaes110, Bcero 35 4, 3 u B Henearo, Becero 105 u,

U3 HUX 3 4 — pe3epBHOE Bpems u3 Hux 10 ¥ — pe3epBHOe Bpems

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O IIPEIMETA «XUMMWSD»
11 KIJACC «OBIIAA U HEOPTAHUYECKASA XUMUA»

Ba3zoBblii ypoBeHb (1 yac) Yray6aénunblii ypoBensb (1+24aca)

Kon-Bo

qaCcoB

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

Komi-B0

qaCcoB
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34 Tema 1. Ctpoenue atoma. [lepuoanyeckuii 3aKoH U (8+1)u
ITepuognueckas cucrema xumu4ueckux 3jgeMenToB 1. U. MenaesneeBa
1| Xumuueckuit sjgeMeHT. AToM. Sapo aroma, 1
W30TOIIbI.
KoprycKyIipHO-BOJHOBOU JIyalan3M, JABOMCTBEHHAsS 1
npuposa  3nekTpoHa.  CTpoe€HHE  3JIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YHCJIA.
Pacnpenenenne AIEKTPOHOB o ATOMHBIM 1
opOUTANSIM; IPUHIIMII MUHUMYMA SHEPIUH, TPUHITUI
[Taynu, npaBuno XyHna.
1 | DnexkTpoHHas o0oJtouKa. DHeprTuyecKue 1
YPOBHH, TTOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-,
d-amemenTbl.  OCOOCHHOCTH  paclpeeiIeHUs
AJIEKTPOHOB MO OpOUTAISIM B aTOMaxX JJIEMEHTOB
MEPBBIX YETHIPEX MEPHUOJIOB. DJICKTPOHHAS
KOH(UTypaiusi aTOMOB.
DONEeKTpOHHbIE KOH(UIypallud aTOMOB 3JEMEHTOB 1

MEpPBOro —  YETBEPTOTO  IMEPUOJOB B OCHOBHOM
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n BO36Y)KI[éHHOM COCTOsHHH, QJICKTPOHHLBIC

KOH(UTypanuu HOHOB.

ITonsarue 06 OHCPIur MOHH3allMH, SHCPTHHU CPOACTBA

K JIEKTPOHY. DIEKTPOOTPULATEIBHOCTb.

[lepponnueckuit  3akoH u  llepuomnueckas
cucreMa XUMU4YecKux anemeHroB J[. .
MenpaeneeBa. CBsA3b NMEPUOJAMYECKOTO 3aKOHA M
[lepronnueckou CHUCTEMBI XUMUYECKUX
anemeHToB [[. M. MenzaeneeBa ¢ COBpEMEHHOU
TEOPUEN CTPOEHUS aTOMOB 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XHWMHUYECKUX DJIEMEHTOB
U 00pa3yeMbIX HMMH TMPOCTHIX U  CJIOXKHBIX
BEILIECTB [0 Trpynmnam M NepuoaaMm. 3HAYEHUE
nepuoanueckoro 3akona /. 1. Menaeneena.
JdemoHcTpanus
Buast  tabmun  «llepuoanueckas — cucrema

xuMHu4eckux ayiemMeHToB . 1. MenneneeBa»

O000111eH1E U cCUCTEMATH3ALUSA 10 TEME.
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PaGoTa ¢ Tecramu B popmate EI'D

YPOK KOHTPOJISI 3HAHUN MaTepruana TEMbI 1P
Pa6ota ¢ Tecramu B popmate EI'D
44 Tema 2. Ctpoenue BemecTBa. MHOrooopasue BeunecTn 10 g4
Crpoenue BemiecTBa. XMMHAYECKasl CBS3b. Buisl 1
XUMHUYECKOM CBsI3M (KOBaJCHTHAs HEMOJSpHAs U
noJIsipHas, MOHHAs, METaJTMYeCKas ).
MexaHu3Mbl oOpa3oBaHUs KOBQJICHTHOM
XUMUYECKON CBsI3M (OOMEHHBI U JIOHOpPHO-
aKIIENTOPHBIN). Bopoponnas CBSI3b.
BaneHTHOCTSD.
OHeprus W JUIMHA CBSI3U. [TonsipHOCT®, 1
HaMpaBJICHHOCTh W  HACHIIAEMOCTh KOBaJIEHTHOM
ces3u. Kpatnele cBsizu. BogoponHasi CBS3b.
MeXMONEKYIIAPHBIE B3aUMOIECUCTBUS
BaneHTHOCTh ¥ BaJ€eHTHbIE BO3MOXKHOCTH aTOMOB. 1

I'ubpuauszanus ATOMHBIX opOuTaJIEN. CBs3b

MOJIEKYJI C UX

AJIEKTPOHHOM CTPYKTYPBI

95




r€OMETPUYECKUM CTpOEHUEM (Ha npumepe
COEJIMHEHUI JIEMEHTOB BTOPOTO MEPUO/IA).

DneKTpoOoTpUIATEILHOCTh. CTENEeHb OKUCICHUS.

HNonbpl: xaTHOHBI W  aHWOHBL.  BemecTsa

MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI.

3aKOH TOCTOSTHCTBA COCTaBa BellecTBa. THIIbI

KPUCTALUTNYECKUX PEIETOK U CBOWCTBA BEILIECTB.

JdemoHcTpanus

Mogenu KpUCcTaluInYeCKUX PEETOK
[IpencraBieHusi O KOMIUIEKCHBIX ~ COEIMHEHUSIX.
Cocras KOMILIEKCHOTO MOHA! KOMILIEKCO-

06p830BaT€HB, auradabl. KoopAMHaIIMOHHOE YHCIIO.

Homeunknarypa KOMIUJIEKCHBIX COEIMHEHUMH.

3HaueHne KOMIUIEKCHBIX coenuHeHui. llousaTue

0 KOOPJIMHAIIMOHHOU XUMUH.

[Tonsitue o mucnepcHbIX cucrtemax. MIcTUHHBIE 1

KOJUIOMJHBIE  pacTBOphl.  MaccoBas  A0Js

BEIIIECTBA B PaCTBOPE.
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CrocoObl  BBIpaKEHUSI KOHIIEHTPALIMH PACTBOPOB: 1
MaccoBas JIOJsl BEUIECTBAa B PacTBOpE, MOJSIpHAs
KOHLIEHTpAaLusl.
Hacepiennsie Y HEHACBIILICHHbIE pacTBODHI, 1
pacTBOpUMOCTb. Kpucramioruaparsl.
Bbrunciaenus
C UCTIOJIb30BAaHMEM  MOHATHM  «MaccoBas  JI0JI
PacTBOPEHHOIO BEIIECTBA», KMOJISIpHAs
KOHLIEHTpaLUs»
1 | Knaccudukanus HEOPraHMYECKUX COCIUHECHHM. 1
HomeHnkiatypa ~ HEOpPraHMYECKMX  BEILECTB.
['eneTnueckas CBSI3b HEOPraHUYECKUX BEILECTB,
PUHAUISKAIIMX K Pa3INYHBIM KJlaccam
(5+1)u Tema 3. Xumuveckne peakunu (17 +1)u
Boruncienus 1P
— Macchl BellecTBa WM o0ObEMa Ta3oB IO
U3BECTHOMY KOJMYECTBY BEIlECTBa, Macce WU

00BEMY OJTHOTO U3 YUaCTBYIOIIUX B PEAKIIUU BEIECTB;
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— MacCcoBOM JOJM U MOJISIPHOM  KOHIIEHTPALlUU

BCIICCTBA B paCTBOPC

Bobruuciienus
— Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTa
peaKkIuu, €Cliv OJTHO U3 BEIIECTB JaHO B BUJIE pacTBOpPA
C OIPENECIEHHON MAacCOBOU JOJIEH

PacTBOPEHHOIO BELIECTBA

XuMHUeCcKas peaxkuus. Knaccuduxanus
XAMHUYECKUX PpEAKIUHA B HEOPraHUYECKOW U
OPraHUYEeCKON XUMUHU. 3aKOH COXPaHECHUSI MaCChl
BEIIECTB; 3aKOH COXPAHEHWS W NIPEBPAILCHUS

9HCPIr'uu IMpru XUMHUUYCCKUX PCAKIUAX.

TeroBeie  3h(dEKTHI  XUMUYECKUX  PEAKIUH.

TepMOXI/IMI/ILIeCI(I/Ie YPaBHCHUA.

Bouruucienus

— TeTI0BOTO 3P (deKTa peaKiuu
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CkopocTh  peakuuu, €€ 3aBUCUMOCTh  OT
pa3muuHbIX  (hakTopoB. OOpaTHUMBIEC pPEAKIIMH.
XuMuueckoe paBHoBecue. DaKTOPbl, BIUSIOIINE
Ha  COCTOSHUE  XHMHUYECKOTO  PABHOBECHS.
[Tpunuun Jle [Hlaremnbe.

IIpakTnueckas padora
Ne 1. Bnustaue pa3nuaHbiX (aKTOPOB HACKOPOCTh

XAMHUYECKOU pEeaKIiInu.

I'omorennele u I'CTCPOICHHBIC PCAKIHH. Karanus

M KaTaJIn3aTOPHI.

KoHcranTa XuMHYecKOro pasHoBecusa. DakTopsl,

BIIMSAIOLIME HA TOJOKEHUE XUMUYECKOTO PaBHOBECHS:

TEMIIEpaTypa, AABJICHHUE WU KOHILIEHTPALMU BEILECTB,

y4dacTByrOIKX B peakuuu. [Ipuniun Jle [larense.
IIpakTnueckas padora

Ne 2. Bausitnue pa3nuuHbiX (PaKTOPOB HA MOJIOKEHUE

XUMHUUYCCKOI'0O paBHOBCCHA.

DnekTponautuueckas auccounanus. CUibHbIE U

99




ci1a0ble 3JIEKTPOJIUTHI. Peakiinun HOHHOTO
oOMeHa.
JlaGopaTopHasi pabdora

— IIPOBCACHUC peaKHI/Iﬁ MOHHOT0 0OMEeHa

Breinmonnenue ynpa)KHeHI/Iﬁ nmo Ttemam: CuiIbHBIC
U cla0kIe QJICKTPOJIUTHEI. CreneHn Aucconuanmnu.

Peakuuu noHHOTO oOMeHa.

Pemenue 3ana4 no teme: XuMUYECKOE PAaBHOBECUE

CuiibHbI€ U cl1a0ble 37eKTpoauThl. Cpea BOIHBIX
pacTBOPOB  BEHIECTB: KHUCJAs, HEWTpalibHasi,
IIeJI0YHAas.

[Tousitue o BomopomaHom mnokaszarene (pH)

pacTBOpa. ['maponus OpPraHn4YCcCKMX )41

HCOPraHNYCCKHUX BCIIICCTB.

JlabopaTopnas padora
— ONpEIEJIEHUE CpPelbl PaCTBOPOB BEILIECTB C

IMOMOIIBIO YHUBEPCAJIBbHOTO HHAUKATOPA.

HNonnoe npousBenenne Boabl. Cpena  BOAHBIX
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paCcTBOpPOB: KHCJIOTHAA, HeﬁT‘paﬂbHaﬂ, mcJIodHasd.

Bomoponnsiii mokazarens (PH) pactBopa.

T'uaponus coneid. 1
1 | OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1
JemoHcTpanus
Paznoxxenue mnepokcuaa BOJOpOJa B TMPUCYT-
CTBUM KaTanu3aTtopa. lloHsTHe 00 3JEeKTpoau3e
pacIijiaBOB U pacTBOpPOB couieil. [IpuMeHenue
AIIEKTPOIN3A.
OKHUCANTETbHO-BOCCTAHOBUTEIBHBIC peaKIuu. 1
Crenenb okucieHus. OKMCIUTENb U BOCCTAHOBUTETb.
[Tporecchr OKHCJICHUS U BOCCTAHOBJICHUSI.
BaxHeimme OKHCIUTENM W BOCCTaHOBUTENU. MeTon
AIIEKTPOHHOTO OajlaHca
DJIEKTPOJIU3 paCTBOPOB U PACIJIAaBOB BELIECTB. 1
1P | KonTponwsHas padota 1 (1momyroaue) Kontponshas pabora 1 (Tect B popmare EI'D) 1
Pa3nen 2. Heoprannueckas xumus (169\514)
(8+1)u Tema 4. HemeTa/iibl 29 4
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Berunciaenus
— Macchl (00bEMa, KOJIUYECTBA BEIIECTBA) MPOIYKTa
peaKIiu, €CJIM OJTHO U3 BEUIECTB JIaHO B BUJIE pacTBOpa
C ONPEAECIEHHON MACCOBOM JOJIEH

paCTBopéHHOFO BCIICCTBA

Boiuuciaenus
— JI0JIA BBIXOJa MPOAYKTA PEAKIIMUA OT TEOPETUUECKHU

BO3MOXHOTI'O

Hemetansl. Tlonoxeunue HEMETAJIIOB B

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

JdemoHcTpanuu

1. OOpa3ibl HEeMEeTaIoB.

Bonopon. Ilomyuenue, ¢dusuueckue M XUMHUUECKHE
CBOMCTBa (peakuuu ¢ METallaMd U HEMETallIaMu,
BOCCTAHOBUTEJIbHBIEC CBOMCTBA).

JlabopaTopHbIe ONBITHI
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1. KauecTBeHHBIE PCaKI Ha HCOPTAHNYCCKNC NOHBI

N KaTHOH BOJOpPOJ4a.

I'mppuael. TONIMBHBIEC 3JIEMEHTBL.

Pu3nyecKkre CBOMCTBa HEMETAUIOB. AJUIOTPOIIMS

HEMETaUIOB (Ha TMpUMEpEe KHCIOPOJa, CEphl,

dbocdopa u yriaepoaa).

Kucnopon u 030H. Yriepon, HaX0XJI€HUE B MPUPOJIE,

AJIIOTPOIIHBIC MOIIH(i)I/IKaI_II/II/I. AKTHBI/IDOBaHHBIﬁ

YI'oJb, a):[cop6u1/m. DyIIepEHBI, rpad)eH, YIJICPOAHBIC

HAHOTPVOKHU.

JdemoHcTpanumn
2. T'openue cepsl, pocdopa, xkeneza, MarHus
B KHUCJIOpO/IE.
JlabopaTopHbIe ONbITHI.

2. [Tonydyenue u coOMpaHue razos.

XUMHUYECKUE CBOMCTBA BAXXKHEUIIINX HEMETAJLUIOB

rajoreHoB M WX COEAWHEHUU  (OKCHIOB,

KHUCJIOPOJICOJIEPKAIUX ~ KUCIOT, BOJOPOIHBIX
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coequHeHuit). [lpumeHeHHe TajJoreHoB U MX

COEeJIMHEHUMH.
["annorenoBOIOpOAEBI. Baxwnenmue KHUCJIOpOA-
COJIepKalllNe COECIMHEHHUs TAJIOTECHOB.
JlaGoparopHsble Y TIPOMBIIUICHHBIE CIIOCOOBI

IMOJIY4YCHUA T'aJIOTCHOB. HpI/IMCHeHI/Ie rajJorcHoB U HUX

COEJIMHEHUMN.

XHUMHUYECKHE CBOMCTBA BaXXHEHUIIIMX HEMETAJJIOB.
Cepa u e€ coemuHenus. (OKCUABI, KUCIOPOI-
coaepIKaIme KHCJIOTBI, BOJIOPOJIHBIE
coenuHenus). [Ipumenenue cepol u e

COCIVMHEHNH.

Cepa. Haxoxnenue B mpupoje, crocoObl MoTydeHus,
dbuznyecke U XUMHUYECKUe cBoiicTBa. CepoBOIOPO/I,
cynbumer. Oxcun cepol (IV), oxcun cepor (VI).

CepHI/ICTaﬂ U CCpHasd KHUCIOTBI M HX COJH.

Oco0eHHOCTH CBOMCTB cepHOM KUCIOTHI. [IpuMenenue

CEpBI U €€ COCTUHEHU.
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JlaGopatopHble ¥ TPOMBIILIEHHBIE  CHOCOOBI
MOJIy4eHHUs] Kuciopoja. Puznyeckrue U XUMHUYECKUE
CBOMCTBa KHUCJIOpOJia U 030HA. [IpumeHeHue

KHUCJIOPpOJa U O30HaA. OKCI/I,ZII)I H IICPOKCHUIBI.

XUMHUYECKUE CBOMCTBA BaAKHEUIIINX HEMETAJJIOB.

Azora u ero coenunenus.  (Oxcumsl,

KHCJIOPOACOACPIKAIIUC KHUCIIOThI, BOJOPOAHBIC

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

COCIVMHEHNH.
A3oT. HaxoxaeHue B mpHUpoje, CIIOCOObI TOTyUYeHHUS,
dbu3uyeckue U XMMHUYECKHE CBOMCTBA. AMMHMAK,
HUTPU/IBI.
Oxcuapl a3oTa. A30THCTas M a30THaAs KHUCIOTHI M UX
coi. OcCOOEHHOCTH CBOWMCTB a30THOM KHCJOTEHI.
[IpumeHeHue a30Ta U €ro COEAUHEHUN. A30THBIC
ya00peHwusI.

XHUMHUYECKUE CBOMCTBa BaKHEUIIINX

HeMmetauioB. @Dochop U €ro CoeAMHEHUS.
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(Okcuapl,  KUCIOPOACOJEPKAIIUEKUCITOTHI,
BOJIOPOHBIC COCITUHECHUS). [Tpumenenue

docdopa 1 ero CoOeTMHCHHM.

®ochop. Haxoxnenue B  mpupoge, CHOCOObBI
MOJIy4eHUs, (U3NUYECKHE W XUMHUYECKHUE CBOWCTBA.
®dochunsl u pochun. Oxkcuasl hocdopa, dochopHas

KUCJIOTA U €€ COJIu

MertadbochopHags u  nupodochopHass  KHUCIIOTHI,

dbochopucras u  dochopHOBATHCTAST  KHUCIOTEL

[Ipumenenue ocdopa u ero coeguHEHUN.

docdopHbie yaoOpeHusl.

XHUMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAJIOB
(yrmepoja W KpeMHHsI)) W HUX COCTUHECHHM
(OKCHIOB, KHUCJIOPOJCOICpKAITUX KHCJIOT,
BOJIOPOJHBIX coenuHeHui). [Ipumenenue

yIJIEPOIa, KPEMHUS U UX COCIMHEHUU.

Ou3n4ecKne | XMMHYECKHE CBOMCTBA  MPOCTHIX

BEIIECTB, 00pa30BaHHBIX yriiepoaoM. Okcun yriaeposa
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(1), okcun yrirepona (1V), yrompHas Kucinora u eé

COJIH. HpI/IMeHeHI/IC IMPOCTBIX BCHICCTB,

00pa30BaHHBIX YTJIEPOIOM, U €0 COSAMHEHUIA.

Kpemuwmii. HaxoxaeHue B HpuUpoae, CIOCOOBI
NOJlyuyeHus, (U3NYECKUe M XHMHUUYECKHUE CBOMCTBA.
Oxcup kpemuusaA(IV), kpemHueBass KUCIOTA,CUITUKATHI.
[IpuMeHeHne KpEMHUS U €T0 COCIUHEHUMN.

CTGKJIO, CTO IIOJIYYCHHUC, BUABI CTCKJIA.

1P

Boruunciaenust

BEIlECTBA WJIA O00BEMaA Ta30B II0

MacChl
W3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIIU
00BEMY OJHOTO W3 YYaCTBYIOIIMX B peakUuu
BEILECTB;

Macchl (00bEMa, KOJIMYECTBA BEIISCTBA)

MPOJYKTOB PEaKIMH, €CIM OJHO U3 BEIIECTB

HMCCT ITPUMECHU

IpakTnueckne padoTb

Ne 3. Pemenue sKCepUMEHTANIBHBIX 3a7ad 110 TEME
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«l ajmoreusn.

IpakTHyeckne padoTbl 1
Ne 4. Pemenue skcnepyuMEHTAIBHBIX 337a4 MO TEME
«Cepa 1 €€ coeTMHEHUS.
1 IIpakTnueckue padoTbl 1
Ne 2. Pemienue sKkCriepuMEHTAIBHBIX 33]1a4 110
Teme «Hemeramib
IIpakTnyeckne padoTbl 1
Ne 6. Pemienue skcnepuMeHTANBHBIX 33Ja4 MO TEMe
«A30T, pochop u ux coeTuHEHUD.
Kountpoabnas pabora 2
O6oOumieHne W cucTemaru3auus 1[0 TEMe 1
«Hemetamnel». Pemenue 3anau B popmate EI'D
8u Tema 5. MeraJibl (21+3)u
1| Meramisl. [Tonoxenue METaJIOB B 1
[Tepuoanueckoit cucTeMme XUMUYECKUX

snemeHToB J[. M. MengeneeBa. OcoOeHHOCTH

CTPOCHHSI

AJIEKTPOHHBIX  000JI0UEK

aToOMOB
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MCTAJIJIIOB.

JdeMoHcTpanuu

— 00pa3Iibl METAJJIOB

OOmast  xapakrtepuctuka MertauioB | A-rpymibl
[lepporueckoil CUCTEMBI XUMHUYECKHX JJIEMEHTOB.
Harpun Y KaJIuu: IIOJIy4YEHUE, busznueckue
U XHMHYECKHE CBOWCTBA, NPUMEHEHUE MPOCTHIX
BEILECTB U UX COCUHEHUN.
JdemoHcTpanumn

- B3aumopelicTBHe MIENOYHBIX U IIETOYHO3EMETBHBIX
METauIOB C BOAOW (BO3MOXKHO HCIIOJIb30BAaHHE

BUJIEOMATEPHAIIOB)

O6mrass  xapaktepuctuka MertamuioB |IA-rpynmsi
Ileppoan4ecko CUCTEMBI XUMHUYECKHX 3SJIEMEHTOB.
Maruuii ¥ KanblUii:  nojgydeHue, (U3HMUYECKUEU
XUMHYECKUE CBOMCTBA, IPUMEHEHUE ITPOCTHIX BEIIECTB
U nx coequHeHnN. JKECTKOCTL BOJBI

U CIIOCOObI €€ yCTpaHEHUS.
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XHUMHMYECKHE CBOMCTBA Ba)KHEHMIIIMX METaJJIOB 1

(HaTpuil, Kanui, KajablMid, MarHud, aJFOMUHHM,

IIUHK, XPOM, 5K€JI€30, ME/b) U X COCTMHCHHI.

JlabopaTopHbIe ONbITHI

— KQ4YeCTBEHHBIC PEAKIIMU HA aHUOHBI U KaTUOH

aMMOHHSI;

— B3aUMOJICUCTBUE THUIPOKCUIA ATIFOMUHHUS C

pacTBOpaMM KUCJIOT U IIEJIOUEH;

— KQ4YeCTBEHHBbIE pEaKIMU Ha  KaTHOHBI

METaJJIOB
ATIOMHHMI: TIOJTy4eHHe, (PU3NYECKHEe U XUMUYECKUE 1
CBOIWCTBA, MPHUMEHEHUE MPOCTOrO BEIIECTBA M €TO0
coenuHeHui.  AMdoTtepHbie CBOMCTBa OoKcHuaa
Y TUAPOKCHUA ATFOMUHMS, THIPOKCOKOMIUICKCHI
aJIFIOMUHUS.
O0o00mmenne u cucTeMaTH3aIus 1Mo TeMe «MeTabl 1P
rJIaBHOM moArpymmb. Tect B hopmate EI'D

OO6mme  ¢u3MyecKue  CBOMCTBA  METAJLUIOB. 1
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CmiaBel METaIOB. DJIEKTPOXUMHYECKUU Pl
HaIPsHKCHUN METaJlIoB.
JdemoHcTpanumn
— KOJUIEKIHST « MeTaibl U CIIaBBIY.
— B3aMMOJIEUCTBHUE MEOU C A30THOU KHUCJIOTOMN

Pa3IMYHON KOHIIEHTPaLUN

OOmiass  XapakTepUCTUKAa  METAIOB  MOOOYHBIX
noarpynn  (b-rpynm)  Ilepuonuyeckoit  cUCTEMBI
XHMHUYECKHUX 3JIEMEHTOB. DU3MYECKUE U XUMHYECKHE
CBOMCTBAa Xpoma U ero coeauHeHud. OKCHUABI
u rugpokcuabl xpoma (I1), xpoma (III) u xpoma (VI).
XpomaTel U JUXPOMATHI, X OKUCIIUTEIbHBIE

cBoiicTia. [losryyeHne u npuMeHeHne Xpoma.

DOU3NYECKNE U XMMUYECKUE CBOMCTBA MapraHia v €ro
coenuHenuil. Baxxnelmue coenqunenus mapranuna (11),
mapranna (1V), mapranna (V1) u mapranmna (VI1).

HCpMaHFaHaT KaJius, €TI0 OKUCIIMTCIIbHBIC CBOMCTBA.

OOmme  crmocoObl  TMOJIYYEHHS  METaJJIOB.
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Meramnyprus

PacrnipocTpaHeHHE XMMHUYECKMX 3JIEMEHTOB-METAJJIOB

B 3eMHOHU Kope. Pu3nyeckne U XUMHYECKHUE CBOMCTBA

Kenmeza W ero coeauHeHuit. OKCHIBI, THAPOKCHIBI U
comu xkene3za (1) uxenesza (I1). Toayduenue

H IPUMCHCHHC KCJIC3a U €0 CILIaABOB.

Menp: momyudeHue, GU3MYECKHE W XUMHYCCKUE
CBOWCTBA, MPHUMEHEHUE IPOCTOTO BEMIECTBA M €TI0
COCMHCHMH.

[uak: mnomydeHue, GQHU3NYECKHE U XHUMHYECKHE
CBOIWCTBA, MPUMEHEHUE IPOCTOrO0 BEHIECTBA U €rO
coequHeHN. AMDOTEpHBIC CBOMCTBA OKCHIA

N THAPOKCHU A MUHKA, THAPOKCOKOMIIIICKCHI IIMHKA.

Koppo3us wmetawioB. CrocoObl

3aIIIUTHBI  OT

koppo3uu. [IpumeHenue MerTamioB B OBITY H

TCXHHUKECE.

Bouruuciienus

— pacy€Thl Macchl BellecTBa Wik 00bEMa ra3oB
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10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
W 00bEMY OHOTO U3 YUACTBYIOIINX B PEAKITHH
BEIIIECTB; pacYEThl Macchl (00bEMa, KOJIMIECTBA
BEIIECTBA) MPOIYKTOB PEAKIUH, €CITU OJHO U3
BEII[ECTB UMEET MIPUMECH;

— pacuéTbl Macchl (00bEMA, KOTMYECTBA
BEIIIECTBA) MPOYKTa PEaKIuu, €CIIU OJTHO U3
BEII[ECTB JJaHO B BHJIE PACTBOpA C OINPEACIIEHHON

MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA

IIpakTyeckue padoThI
No 7. Pemienue sKCEepUMEHTANIBHBIX 3a7ad IO TEeMe

«MeTtamibpl TOOOYHBIX MOJATPYIIID.

O060061eHne u cucreMaruzanus o teme: «OO0mme
cBoiictBa MetayyioB. OOmue CcrnocoObl MOTYYSHHS

MeTaiioBy». Pabora ¢ recramu B popmare EI'D

IIpakTnueckue padoThI
Ne 3. Pemienue sKkCiepuMEHTANIBHBIX 33/1a4 10

TeMe «MeTauiely.
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O0o001IeHne U cucTeMaTh3anusa 1Mo treMe «MeTauibl

nobouHou nmoArpynme». Tect B popmate EI'D

O06o0011eHNE U cUcTEMaTU3aIUA 0 TeMe «MeTaby. 1
TectupoBanue\Pemenue 3ana4 B popmare EI'D
1 | 'eneTnueckas cBsI3b BEIECTB 1
BrinmonHenne ynpaxkHeHud 1o reme «l enernyeckas 1
CBSI3b KJIACCOB HEOPTAHUUECKUX COCAMHEHUI)
TectupoBanue\Pemenue 3amxay B popmare EI'D
O0001eHne 5 cucTeEMaTH3aIUI 1o TEME 1
«Hemetamnel. Meramiby. Tect B popmare EI'D
1 | KontposnbHas pabora 2 1o teme | Kontponbsnas padora 3 nmo teme «Heopranmueckas 1
«Heoprannueckas XuMusi» XUMUSDH)
AHanM3 KOHTPOJIbHON PabOTHI. 1P
AHau3 KOHTPOJIbHON PabOTHI. 1P
Pa3znen 3. Xumus u :xu3Hb (44\8 u)
(4+1)u . Tema 6. Xumusi v ;KM3Hb Tema 6. MeToabl NoO3HAHUS B XUMHHU. (10+5)u
XuMHS U )KM3Hb
1| Ponp xumum B 0OECII€YECHHH DKOJOTHYECKOM, 1
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DHEPreTUYECKOW ¢ TMHINEeBONM O€30macHOCTH,
pa3BuTUU MenuuuHbl. [loHATHE O Hay4YHBIX
METO/IaX MO3HAHMS BEIIECTB U XMMUYECKUX

pEaKIuu.

XVMHSI THIIA: OCHOBHBIE KOMIIOHEHTBI, IHUIIEBBIC
nobaBku. Pomb xumuu B o0OecriedeHMHM MUIIEBOU
oe3zonacHoctu. Kocmerndeckue u mnapgdromepHbIe
cpenctBa. beitoBas xumus. [IpaBuna Ge3zomacHOro
UCIIOJIb30BaHUs CPEJCTB OBITOBOM XUMUU

B IOBCEIHEBHOU KU3HHU.

XUMHSI B CTPOUTENBCTBE. BakHENIINE CTPOUTEIIBHBIE
Marepuanbl  (IIeMeHT, OEeTOH). XUMUYECKOE

3arpsi3HEHUE OKPYIKAIOIIEH Cpeabl U €0 MOCISICTBHUA.

[IpencraBnenust 06 OOUIMX HAYYHBIX MPUHIIMIIAX
NPOMBIIUICHHOTO  TOJYYEHUs  BaKHEUIIHX

BCIICCTB.

Hay‘IHBIG INPUHOUIIBI OpraHru3alyu XHUMHYCCKOI'O

pou3BoACTBA. [IpOMBIIIIIEHHBIE CITOCOOBI MOTYYEHUS
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BAKHEHIINX BEIIECTB (Ha MpUMEPE MPOU3BOACTBA
aMMuaka, CEepHOU KHUCJIOTHI, METaHOJIa).
[IpomblliuieHHBIE CTTOCOOBI TOJIYYEHHS] METAIIIOB

H CIIJIaBOB.

HDO6H€M3 HeDeDa6OTKI/I OTXO0JOB H 1TOOOYHBIX

IIPOAYKTOB. Ponnb XUMHUHN B oOecreueHN N

sHEpreTuyeckor Oe3omacHoCTU. [I[pUHIMIBI «3€NEHON

XUMHUN».

YenoBek B MHUPE BEHNIECTB M MaTEpPHUAJIOB:
BAKHENIINE CTPOUTEINbHBIE MaTepualbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPacKu, CTEKIIO,
KEpaMHKa, MaTepHalibl  JUId  JJIEKTPOHUKH,
HAaHOMATEpPUAJIbl, OPraHUYECKUE U MUHEpaAJIbHbIE

yIaoOpeHwusl.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE  MaTepHalibl,
KpacKH, CTEKJIO, KepaMuKa.

Matrepuaisl g DaeKTpoHukn. Hanorexuonornu

XuMHs B CEIIBCKOM  Xo3sicTBe.  OpraHuyeckue
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U MUHEpaJIbHbIC yI00pEHHUS.

1| Xumuss W  370pOBbE  UEIOBEKAa: TpaBUia 1
UCIIONIb30BAaHUSl  JIGKAPCTBEHHBIX  IPEMapaToB;
npaBuia 6e301macHOTO MCIOJIb30BaHUs
npenapaTroB OBITOBOM XMMUU B MOBCETHEBHOMN
KUZHHA
[MoxaroroBka k k\p B popmare EI'D (uactp 1) 1P
[MoxaroroBka k k\p B popmare EI'D (uacts 2) 1P
1P | UToroBasi KOHTpoOIbHAsA paboTa Wrorosas koHTpobHas paboTa B popmate EI'D 1P
Hrorosas koHTpoJibHAs paboTa B popmate ET'D 1P
AHanM3 UTOrOBOM KOHTPOJBHOM pabOThI 1P

1 4 B Hexem10, Bcero 35 4,

U3 HUX 3 4 — pe3epBHOE Bpems

3 4 B Hegeno, Beero 105 y,
n3 Hux 10 g

— pe3epBHOE BpeMsi

YpoBeHb 00yueHus

[TpakTueckue paboOThI

KoHnTponbHble paboThl

bazosniit

3

3

YrnyOneHHsbIi

8
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