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NOACHUTEJIbHAA 3ANUCKA

OcHOBY mOAXOZ0B K pas3paboTKe mMpUMepHO#l paboueii mporpam-
mbl COO 1o XuMuM, K OIIpeaeIeHUIo O0Ileil cTpaTeruu o0ydyeHusd,
BOCIIMTAHUSA U PA3BUTUSI 00yUaIOIINXCS CPEICTBAMU yU4eOHOT0 IIpeI-
mera «Xumusa» 151 10—11 KiaaccoB Ha 6a30BOM YPOBHE COCTABUIN
KoHIlenTyaJbHbIe moaoxkeHus @I'OC COO o B3auM0006yCIOBIEHHO-
CTHU IeJiell, colepiKaHusd, Pes3yJIbTATOB OOyUYeHUs W TPeOOBaHUU K
YPOBHIO IIOATOTOBKHY BBINNYCKHUKOB.

B cooTBeTCcTBMY ¢ JAHHBIMU IIOJOMKEHUAMU pabodas mporpamMmma
COO (0asoBBIMI  ypOBeHb): yCTaHaBJIMBaeT 00A3a-TeJIbHOE
(vHEBapUaHTHOE) opeaMeTHOe cozep:KaHue, orpenesaer
KOJINYECTBEHHbIE ¥ KAYEeCTBEHHbBIE er0 XapPaKTePUCTUKY HA KaXKIOM
aTale U3yYeHUs IIPeaMeTa, IpelyCMaTPUBAET IIPUHIUIILI CTPYKTY-
PUPOBAHUS COMEP:KAHUS U PACIpeneseHusa ero mo KJjaaccaM, OCHOB-
HBIM pasiesjiaM M TeMaM Kypca; JaéT IpuMepHOe paclpelelieHue
y4eOHBIX YacoB II0 TeMaTHUYeCKUM pasiejiaM, PeKOMEeHAyeT IIPH-
MEpHYIO II0CJeI0BATEJIbHOCTh M3YyUEeHUs OTHeJbHBIX TeM Kypca C
YUYETOM MEKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JIOTHMKHU
yueOHOTO IIpoIlecca, BO3PACTHBIX oOcoOeHHocTel yuamuxcsa 10—
11 xjmaccoB; maéT MeTOAMYECKYI0 HMHTepIIpeTaluio Iiejaeii msyde-
HUS IpeIMeTa Ha YPOBHE: COBPEMEHHLIX IIPHOPUTETOB B CHCTEME
cpenHero ob6mrero o0pa3soBaHMA, COAEPIKATEILHON XapaKTePUCTUKYU
IJIAHUPYEMBIX Pe3yJIbTATOB OCBOEHUS OCHOBHOII 00pas3oBaTe/ILHON
IporpaMMbI cpedHero oO0iiero oopasoBaHWA (JIMYHOCTHBIX, MeTa-
OpegMeTHBIX, IIPeIMETHBLIX), OCHOBHBIX BHIOB y4eOHO-IIO3HABA-
TEJbHON NeATEeJbHOCTH YYEHUKA II0 OCBOEHUIO COAEP:KAHUSA IIPe[-
meta. Ilo BceM HasBaHHBIM IMO3UIIUAM B IporpaMme coOJrogeHa
IPEeeMCTBeHHOCTh ¢ paboueil IporpamMMoOil OCHOBHOIO O0OIIero
obpasoBaHuA 1o xumMuu (Aaa 8—9 KiaaccoB 00pasoBaTeIb-HBIX
oprammusauii, 6a30BbIi YPOBEHE ).

JlanHas mporpaMMa sIBJISeTCS OPUEeHTUPOM [JIS COCTABJIEHU pa-
00UYMX IIPOrPAMM, ABTOPBI KOTOPBLIX MOT'YT IPEIJIOMKNATE CBOM HOLXO
K CTPYKTYPHUPOBAHUIO M IIOCJIETOBATEILHOCT U3YUEHUA YUeOHOTO
MarepuaJia, a TaKKe CBOE BHIEHMWE OTHOCUTEJIHLHO BO3MOYKHOCTU
BbIOOpPA BApUMATHBHOI COCTABJISIONIEN COAEP:KaHUA TpeaMeTa OO0-
TOJIHUTEJBbHO K 00A3aTesIbHOIN (MHBApPUWAHTHOM) YacTH ero comep-
JKaHUA.

5 IIpumepHas pabouas IIporpaMMa OCHOBHOIO O0Iero o0pasoBaHUs IIO
xuMuu (60a30BBIM ypoBeHBb) (M1a 8—9 KiaccoB o0pas3oBaTeIbHBIX Opra-
Hu3anuit) (omobpena pelieHueM GeaepasbHOTO yUeOGHO-MeTOAUUECKOT0
o0befuHEHUA IO 001eMy 00pa3oBanmuio, IpoTokoy 3/21 or 27.09.2021).



OBLLIAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «XUMUA»

XuMuuecKkoe obpasoBaHMeE, MOJydaeMoOe BBITYCKHUKAMU CPe-
HeH IIKOJbI, ABJSAETCA HEOTheMJIEMOI YacThi0o MX 00pas3soBAHHO-
ctu. OHO CIYKUT 3aBepPIIAIONINM 3TAalOM peaju3alui Ha COOTBET-
CTBYIOIIIEM eMy 0a30BOM ypPOBHE KJIIOUEBBLIX IIEHHOCTEHN, IIPUCYIITNX
I[eJIOCTHOM CcHCTeMe XHMUUYECKOTO O0pasoBaHUA. ITU I€HHOCTU
KacarloTcs IMO3HAHUS 3aKOHOB MPUPOLbI, (POPMUPOBAHUI MUPO-
BO33PEHUs W OOIel KyJIbTYPhI YeJIOBEKA, a TaKiKe DKOJOTHUYECKU
000CHOBAHHOTO OTHOIIIEHUA K CBOEMY 3J0POBBIO U IIPUPOIHOI cpe-
Ie. Peanusyerca xmMuueckoe o0pas3oBaHUe yUalUXCS CpegHeit
IIKOJLI CPEeACTBAMU y4YeOHOro mpeaMeTa «XUMHUSA», COAep:KaHUe
U IIOCTPOEHMEe KOTOPOTO OIIpeiesIeHbl B IIPOTrPpaMMe C YUETOM CIIeIl-
NPUKN HAYKU XUMWUU, €€ 3HAUEHUS B IIO3HAHUU IIPUPOJLI 1 B Ma-
TepUaJbHOUN KU3HU OOIIEeCTBa, a TaKKe C YUYETOM OOIMUX Iejeil u
OPUHIIUIOB, XapaKTePU3YIOINIUX COBPEMEHHOEe COCTOSTHUNE CUCTEeMBbI
cpenuero obimero obpasoBanusa B Poccuiickoit @enmepanuu. Tak,
HaIpuMep, IIpu (GOPMUPOBAHUU COAEPKAHUSA IMpeaMeTa « XUMUI»
YUTeHBI CJAeAVIOIINe IMOJOMKEeHNA O clenudrKe U 3HAUEHUN HAYKU
XVUMUM:

» XuMusA Kak 9JeMEeHT CHCTEeMbl eCTECTBEHHBIX HAYK UIPAaeT 0COo-
Oyi0 poOJib B COBPEMEHHON IMBUJIM3AIUU, B CO3TAHUU HOBOM
0a3bI MaTepUaIbHON KyJbTypbl. OHA BHOCUT CBOI1 BKJAZ B QOpP-
MHPOBaHNE PAIMOHAJILHOTO HAYUYHOTO MBINIJICHUA, B CO3TaHIe
I[eJIOCTHOTO IIPeACTABJIeHNA 00 OKPYIKaIoIleM MHupe KakK O eIuH-
CTBe IPUPOALI U UeJIOBEKAa, KOTOpoe (POPMUPYETCSA B XMMHUU Ha
OCHOBe IIOHMMAHHUS BEIeCTBEHHOTO COCTaBa OKPYKAIOIIero
MHUpa, OCO3HAHUSA B3aMMOCBA3U MEKAY CTPOEHUEM BEIeCcTB, UX
CBOMCTBAMU 1 BO3MOXKHBIMU OO0JIACTAMU IIPUMEHEHU.

= TecHo B3amMOAEHCTBYs C APYTMMH €CTECTBEHHLIMU HayKaMH,
XUMUS CTajJa HEOTheMJIEMOUN YacThbi0o MUPOBOII KyJILTYPHI, HE00-
XOAVMMBIM YCJIOBHEM YCIIEIIIHOIO TPYAA W KU3HU KaXKIOT0 YjeHa
obmrectBa. CoBpeMeHHaA XUMHUA KaK HayKa cO3uAaTeJbHAsd, Kak
HayKa BBICOKMX TEXHOJOTUM HaOpaBJieHa Ha pelleHue riaodab-
HBIX TPOO6JIeM YCTOMYMBOTO PA3BUTUSA UEJIOBEUECTBA — ChIPHE-
BOIf, SHEepreTUUeCKOl, MUIIEeBOH, 9KOJOTUUECKO 6e30IIacHOCTHA
Y OXPAaHbI 30POBbA.

B coorBercTBuU ¢ obmumu neaavu u npuHnunamu COO coxep-
kaHue npenmera «Xumuma» (10—11 Kimaccwl, 6a30BBINI yPOBEHB
U3yUYeHUsA) OPUEHTUPOBAHO IPEMMYIIeCTBEHHO Ha OOIIEeKYJIbTYP-
HYIO IOJATOTOBKY O0yUAIOINXCA, HEOOXOAUMYIO UM AJIA BHIPAOOTKU
MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIIEITHOTO BKIIOUEHUA B JKU3HD
colyMa, IIPOJOJIKEeHUA 00pa30BaHUSA B PA3JIMUYHBIX O0JIACTAX, HE
CBS3aHHBIX HEIIOCPEACTBEHHO C XUMUE.



CocraBadgIIIMN OpeaMeTa «XUMHA» ABJIAIOTCA 0a30BbIEe Kyp-
cbl — «Opraunueckas xuMusa» u «O0masa u HeopraHudyecKas XU-
MHUsA», OCHOBHBIM KOMIIOHEHTOM COMEP:KAHUA KOTOPBIX ABISIOTCS
OCHOBBLI 6a30BO¥ HAYKM: CUCTeMa 3HAHUM II0 HEOPTAHUYECKOM XU-
Muu (C BKJIIOUEHNEM 3HAHUUM M3 OOIell XMMWU) U OpPraHUuYecKOH
xuMun. PopMUpPOBaHUE AAHHOW CHUCTEMBI 3HAHWN NPU U3YUYEHUU
npeaMeTa obecrieurBaeT BO3MOXKHOCTH PacCMOTPEHUHSA BCEro MHO-
roo0pasus BeIlleCTB HA OCHOBE OOIIUX IIOHATUM, 3aKOHOB U TEOPUA
XUMUH.

CTpyKTypa comep:;kauHus KypcoB — «Opranuueckas XUMHUA» U
«O0urasa m HeopraHHWYecKasd XUMHsA» cQOPMHUPOBAHA B IIporpamMme
Ha OCHOBE CHUCTEMHOTO ITOAXOoJa K M3YUeHHUIO0 yueOHOTO MaTepuaJia
1 00yCJIOBJIEHA MCTOPUYECKH 000CHOBAaHHBIM Pa3BUTHEM 3HAHUI HaA
OIpeeJIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce opraHuUYe-
CKOU XMMUU BeIlleCTBa PACCMaTPUBAIOTCS HAa YPOBHE KJIACCUUYECKO
TEOPUU CTPOEHUS OPraHUUYECKHX COeIMHEHWI, a TaK:Ke Ha YpPOBHE
CTEPEOXMMHUUECKUX U DJIEKTPOHHBLIX MPEICTABJICHUIN O CTPOCHUU
BemecTB. CBemeHua 00 M3yuyaeMbIX B Kypce BelllecTBax MAlOTCA B
Pas3BUTHU — OT YIJIEBOJOPOJOB OO CJIOMKHBIX OMOJOTUYECKU akK-
TUBHBIX COeNMHEHWIl. B Kypce OpraHMYECKON XUMHUU II0JYYaAIOT
pasBuTHe cHOPMHUPOBAHHBLIE B OCHOBHOM IIIKOJIe TMepBOHAUATbHBIE
OpeACTaBJIeHUS O XUMHUUYECKOH CBA3M, KJIACCUPUKAIMOHHBIX IPU-
3HaKaXxX BeIeCTB, 3aBUCUMOCTU CBOMCTB BeIEeCTB OT UX CTPOEHUST,
0 XUMUYECKON peakIuu.

ITog HOBBIM yIJIOM 3peHUs B NOpeaMeTe «XUMHUSA» 0a30BOTO
YPOBHSA paccMaTpPHBAaETCs M3YYEHHBI B OCHOBHOUM IIKOJIE Teope-
TUYECKU MaTepuaJ 1 (PaKTOJOTHUECKUe CBEIeHUs O BellleCTBax M
XUMHUUYECKOl peaxkmuu. Tak, B 4acTHOCTU, B Kypce «OOIasa m He-
OpraHmYecKas XUMHUA» YUAIIUMCSA IIPEeSOCTaBISIETCS BOSMOMKHOCTD
0CO3HATH 3HAUEHUE IIEPUOAMIECKOr0 3aKOHA C OOI[eTEOPETUIECKUX
¥ MEeTOIOJOTHUYECKUX IMO3UIUil, TUIy0:Ke IMOHATH MCTOPUUECKOe I3-
MeHeHUe QYHKIIMI 5TOr0 3aKOHA — OT 00oOIaronieii 10 00bACHA-
IOIIEN ¥ TPOTHO3UPYIOIIEH.

Enumas cucreMa 3HaHUII 0 Ba)XKHEMIIINX BeIeCTBax, MX COCTa-
Be, CTPOEHUHU, CBOMCTBAaX M IIPUMEHEHUU, a TaKKe 0 XUMUUYECKUX
PeakIusax, UX CYLIHOCTH X 3aKOHOMEPHOCTSX IIPOTEKAHUS IOMO0JI-
HAeTcA B Kypcax 10 u 11 KyaccoB syieMeHTaMU CONEP:KaHUA, UMEI0-
UMY KyJbTYPOJOTUUYECKUH 1 MPUKJIAJHOM XapaKkTep. OTH 3HAHUA
CIIOCOOCTBYIOT IOHMMAHUIO B3ANMOCBSI3U XUMUHU C IPYTUMU HayKa-
MU, PACKPBLIBAIOT €€ POJIb B IIO3HABATEJILHON U IIPAKTUUYECKON mesd-
TeJIbHOCTU YeJOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUA K IIPO-
Ieccy TBOpYeCTBa B 00JIaCTH TEOPUU M IMIPAKTUUECKUX IPUIOKEHUH
XUMWU, IIOMOTAIOT BBITYCKHUKY OPMEHTHPOBATHCA B OOIIECTBEHHO
¥ JUYHOCTHO 3HAUUMBLIX IIpOoOJeMax, CBABAHHBIX C XUMUell, Kpu-



TUYECKU OCMBICAMBATH MHMOPMAIIUIO U TPUMEHATDL €€ MJIA IOI0J-
HeHUs 3HAHUY, pellleHUS NHTEJIEeKTYyaJbHBIX U 9KCIePUMEHTaJb-
HBIX MCCJIeZOBATEJbCKUX 3ajad. B 1eJoM comep:kaHue y4ueGHOTO
npexMera «XUMHA» TAHHOTO YPOBHSA H3YUYEHUS OPUEHTUPOBAHO
Ha (OPMHUPOBAHMNE y yUAIIUXCA MUPOBO33PEHUYECKOUM OCHOBBI IJIs
DOHMMAaHUA PUIOCOPCKUX HAell, TAKUX KaK: MaTepHUaJIbHOE eIuH-
CTBO HEOPTAaHWYECKOI'0 M OPraHWYECKOTO0 MUPAa, OOYCJIOBJIEHHOCTH
CBOMCTB BeI[eCTB UX COCTAaBOM UM CTPOEHUEM, II03HABaeMOCThb IIPU-
POIHBIX ABJIEHUU IIyTEM SKCIIEePUMeHTa W pelleHUus IIPOTHUBOpeunit
MeXKay HOBBIMU (paKTaMU U TeOPETUYECKUMU IIPEAIIOChLIKaMU, 0CO3-
HaHWe POJIM XMMHUU B PEIIeHUU SKOJOTUUECKUX IPo0JieM, a TaKiKe
npobsieM cOeperkeHNsA SHEPTeTUUECKNX PECYPCOB, CHIPbA, CO3AAHUA
HOBBIX T€XHOJIOTHH ¥ MaTepuaJjoB.

B nnane pemreHusa 3azay BOCHIUTAHUS, PA3BUTUA U COLUAJIU-
3aIuu 00yYaIOINXCsA NPUHATHIE IPOTPAMMOM MOAXOABI K OIpeze-
JEHUIO COAEePsKaHUA U IIOCTPOEHUs IIpeAMeTa IIpeAyCcMaTpPUBAIOT
dopMUpoOBaHUE Yy yUYAUIUXCS YHUBEPCAJIbHBIX YUEeOHBIX AeHCTBUI,
uMepImux 6a3o0Boe 3HAUEHME JJIA PABINYHBIX BUAOB EATEIHbHOCTHU:
pertenus: mpobJseM, MOUCKA, aHaIM3a M o0pabOTKM MHGOpMAIIUU,
HeOOXOMMBIX AJIA MPUOOPETEeHNA ONbITa IPAKTUUECKOH 1 UCCIeI0-
BaTeJbCKOU [eATeJbHOCTU, 3aHUMAamllell Ba)kHOe MeCTO B IIO3HA-
HUU XUMUH.

LEIN U 3A0AYN YYEBHOIO NMPEAMETA «XUMUA»

B IIDAKTHUKE IIpernoJaBaHUA XVMMHNHN KaK B OCHOBHOfI, TakK M B
cpenHell IKoJe, IPU OIpPeJeeHHU COAep:KaTeJbHON XapaKTepu-
CTHUKUN Heﬂeﬁ n3ydyeHud IIpeaMeTa HallpaBJIEHHEM II€pPBOCTEIIeH-
HOII 3HAUMMOCTH TPAAUIIMOHHO HNPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMUYECKOM HayKU KaK 00JIaCTM COBPEMEHHOIO €CTEeCTBO3HAHWUS,
OPaKTUUECKON MeATeJbHOCTH UYeJOBeKa M KaK OSHOTO M3 KOMIIO-
HEHTOB MUPOBOI KyJbTypbl. C METOAMUECKOI TOUKU 3PEHUA TAKOM
HOAXO0M K OIIpeesIeHUIO Iiejiell N3yYeHUA IIpeaMeTa ABIIeTC BIIOJI-
He OoIIpaBOaHHBIM.

Cormracuo II[aHHOIL/'I TOYKEe 3PE€HUA IVIaBHBIMU IIeJAMU N3YyUYEeHUA
npeaMeTra «XUMUSA» B cpemHell ITKoJie Ha 0a30BOM YPOBHE SBJIA-
I0TCA:

u (I)OpMI/IpOBaHI/Ie CHUCTEMBI XUMUUYECKNX 3HAHUY KaK BasKHeHIIen
COCTaBJIAIOIIEH eCTeCTBEHHO-HAYUYHON KapTUHBI MHPa, B OCHOBE
KOTOPOM JIesKaT KJIOUEBbIe IMOHATHUSA, (PYHIAMeHTAaJbHbIe 3aKO-
HBbI 1 TeOPpUU XM, OCBOE€HHNE A3bIKa HAYKHW, YCBO€HUE U IIOHU-
MaHUte CYIHOCTH MOCTYHHBIX O0OOIMeHUNH MUPOBO33PEHUECKOTO
XapakTepa, O3HAKOMJIEHNE C MCTOPUEN WX PA3BUTUA U CTAHOB-
JEeHU;



= hopMUpPOBaHUE U PA3BUTHUE IMPEICTABICHUNA O HAYUYHBIX METO-
Iax IMO3HAHUSA BeIeCTB M XMMUYECKUX PeaKIuil, HeoOXOAUMBIX
IJISI TTPUOOpPEeTeHnA YMEeHU OPUEeHTHUPOBAThCSI B MHUPE BEIeCTB
U XUMUYECKUX SBJIEHUMN, MMEIOIIUX MEeCTO B IIPUPOIE, B IIpaK-
THUUYECKOM U IIOBCEJHEBHOM! JKU3HIU;
® pa3BUTHE YMEHUH M CIIOCOOOB HeATeJbHOCTH, CBA3AHHBIX C Ha-
GrofeHreM U OOBACHEHMEeM XWMUUYECKOTO SKCIIepHUMEHTa, CO-
GIrofeHeM IIpaBuUJ 0e30macHOT0 00paIlleHUus ¢ BellleCTBaMU.
Hapsany c sTum comep:xaTenbHad XapaKTepPUCTUKA ITeJielt U 3amau
u3yUYeHUs IIpeMeTa B IIporpaMMe YTOUHEHa M CKOPPEeKTUpPOBaHA B
COOTBETCTBUHU C HOBBIMHU IIPHOPUTETAMMN B CHCTeMe OOIIero cpepn-
Hero obpasoBanusa. CerogHsa B IpemoJaBaHUU XUMUHN B OOJIbIIEH
CTeIeHN OTAAETCSA MNpeNnouTeHNe MNPAKTHUEeCKOil KOMIIOHEHTE CO-
JepikaHuA 00yUYeHUsA, OPMEeHTUPOBAHHOM HA ITOATOTOBKY BBIITYCKHU-
Ka IITKOJIBbI, BJIAJEIOIero He HabOpoM 3HaAHUM, a PYHKIIMOHAJIBLHOMI
I'PaMOTHOCTBIO, TO €CTh CIIOCO0AMU 1 YMEHUAMHN AKTUBHOTO IIOJIY-
YeHUA 3HAHUN U IPUMEHEHUA UX B PeabHOH JKU3HU AJIA PelleHusd
OpaKTUYECKUX 3amadu.
B 3T0ii cBsA3W IIpu M3yUeHUU IIpeaMeTa «XUMHUA» TOMUHUPYIO-
mee 3HaUeHNe MPUOOPeTaloT Takue IeJu W 3aJadul, KakK:
= gramnTanua o0ydamIuxcsad K YCJIOBUAM AUHAMHUYHO pa3BUBa-
Iolleroca Mwupa, (POPMHUPOBAHUWE WHTEJLJIEKTYaJbHO DPa3BUTON
JUYHOCTU, TOTOBOI K caM00Opas3soBaHUIO, COTPYAHUUYECTBY, Ca-
MOCTOATEJIHLHOMY HPUHATHUIO T'PAMOTHBIX PEIIeHU B KOHKPET-
HBIX JKUBHEHHBIX CUTYyallldX, CBSIBAHHBIX C BEIECTBAMHU W UX
IpuUMeHeHNEeM;
= (popMuUpOBaHUE y OOyUaIOIIUXCA KJIIOUEBLIX HABBIKOB (KJIIOUe-
BBIX KOMIIETEHIIUIT), MMEIOIINX YHUBepCcaJbHOE 3HAUeHUe JId
Pa3INYHBLIX BUAOB AeATEeIbLHOCTHU: pelleHus IpobJeM, IMOMCKA,
aHau3a 1 00paboTKM MHPOPMAINU, HEOOXOAUMBIX IJIA IPUO0O6-
peTeHus OUbITa AEATEJIbHOCTH, KOTOPAaA 3aHMMAET BasKHOE MECTO
B ITOBHAHUU XUMUU, a TaK¥Ke IJI OIeHKU C MO3UITNI 9KOJIOTUYEe-
CKOI1 6e30ITaCHOCTH XapaKTepa BIUAHUA BEIeCTB U XUMUYECKUX
IPOIECCOB HAa OPTAaHU3M YeJOBeKa U IMIPUPOIHYIO CPeny;
= Da3BUTHE II03HABATEJbHBLIX HWHTEPECOB, WHTEJJIEKTYaJbHBIX WU
TBOPYECKUX CIIOCOOHOCTEM 00yUAIOIIMXCA: CIIOCOOHOCTH CaMOCTO-
ATEeJbHO IPUOOpPeTATh HOBbI€ 3HAHUSA II0 XUMUU B COOTBETCTBUU C
"KU3HEHHBIMHU IIOTPEOHOCTAMU, MCIIOJb30BATH COBPEeMEHHbIe MH-
dopMaIMoHHbIe TeXHOJIOTHUM MJIS IIOMCKA M aHajJam3a yuyeOHOW u
HayYHO-IOIMYJIAPHON MHMOPMAIIUY XUMHUUECKOTO COJEeP:KaHIg;
= hopMUpOBaHNE U PA3BUTHE Yy OOYUAIOIIMXCA aCCOIMATUBHOIO
¥ JIOTUYECKOTO MBLIILIeHUs, HAOJI0IaTeIbHOCT, COOPAHHOCTH,
aKKypaTHOCTU, KOTOPbIe OCOOEHHO HeOoOXOAWMbI, B YACTHOCTH,
OpHU IIAHUPOBAHUHY U IMIPOBEIEHUN XUMUUECKOTO 9KCIIEPUMEHTA;



= BOCIIMTAHUE y O0yUaIOINXCA YOeKIEHHOCTH B ITYMaHUCTUYECKOMN
HAIIPaBJIEHHOCTU XUMUU, €€ BaXKHOI POJIM B PeIlleHUU II00asb-
HBIX TPOO6JIEM PAIMOHAJIBLHOTO IPUPOAOINIOIB30BaAHUS, ITOTIOJIHE-
HUS 9HEPTETUYECKUX PECYPCOB U COXPaHEHUA IIPUPOIHOTO PaB-
HOBECHUA; OCO3HAHUS HEOOXOAMMOCTH 0EepEesKHOTO OTHOUIEHUS K
IPUPOJE M CBOEMY 3J0POBEIO, a TAaKIKe IPHUOOPETEHN OIBITA C-
HOJIL30BAHUA IMOJYUYEHHBIX 3HAHWN AJIA OPUHATHUA TI'PAMOTHBIX
PellIeHn B CUTYyalliAX, CBISAHHBIX C XUMUYECKUMU SIBJICHUAMMU.
Ienn u 3amaum u3yuyeHUs: mpeamMeTa «XUMHUA» MMOJYUUIU IIOJH-
POOHYI0O METOAMYECKYI0 HHTEPIpPeTanuio B pasiese IPOrpaMMbI
«ILmanupyemble pesyIbTaThbl OCBOEHUS IIPEIMETa» , 0JIarofgaps ueMy
obecIieuyeHO YETKOe MIpeACcTaBJIeHre O TOM, KaKue 3HAaHUS U YMEeHUS
HMEIOT MIPSAMOE OTHOIIEeHNWEe K Peaaus3allud KOHKPEeTHOMH IeJu.

MECTO YYEBHOTO NMPEAMETA «XUMWUA»
B YYHEBHOM MNAHE

B cucreme cpemmero ob6uiero ob6pasoBaHus «XuMHA», U3yUae-
Masi Ha 6a30BOM ypOBHE, IpU3HaHAa 00A3aTeJIbHBIM yUeOHBIM IIPe/I-
MEeTOM, BXOIAIIUM B COCTaB IIpeAMeTHOI obsactu «EcTecTBeHHBIE
HaAyKW». YUeOHBIM IJIAHOM Ha eé maydeHue oTBemeHOo 70 yueOHBIX
yacoB, mo 1 uacy B Hemenio B 10 u 11 Kiaccax COOTBETCTBEHHO.
B remaTmueckoM IJIaHWUPOBAHUU YKa3aH pPe3epB yueOHOTO BpeMe-
HU, KOTOPOEe PEKOMEHAYEeTCA VIS Peajnus3alui aBTOPCKUX IOAX0I0B
0 MCIOJB30BAHUIO PA3HOOOPA3HBIX (OPM OpTraHU3aAINU YUeOHOTO
mpoiliecca.



MJAAHUPYEMBIE PE3VJIbTATbI OCBOEHUA YYEBHOI0
NPEAMETA «XUMUA»

®I'OC ycranaBamBaeT TpeOOBaHUA K Pe3yJbTaTaM OCBOEHUS 00-
YYaIOIIMMUCA IIPOTpaMM cpeaHero ob1ero oopasoBaHusa (JIUUHOCT-
HBIM, MeTaIpeIMeTHBIM M HpeaMeTHbIM). HaydyHo-MeToguuecKoH
OCHOBOM /I paspaboTKU IIJIAHUPYEMBIX PEe3yJIbTATOB OCBOEHUA
IporpaMM cpegHero o0Iero oopasoBaHUA SBJISETCS CHCTEMHO-Ie-
ATEeJIHLHOCTHBIN HTOIXO/.

JINYHOCTHbIE PE3VJIbTATbI

B cooTBeTCTBUM € CHCTEMHO-IESATEeIbLHOCTHBIM IIOAXOIOM B
CTPYKTYpP€e JUUHOCTHBIX PE3YyJILTATOB OCBOCHUA IMPeaMeTa « XUMUI»
Ha YpOBHE CpeaHero ooOIero o0pasoBaHUSA BbIZEJIEHbI CJIEIVIOIIe
COCTaBJIAONINE:

— OCO3HaHUe 00yYaIOIMIMMUCA POCCUMCKON IPaKIaHCKON MAeHTUY-
HOCTHM — TOTOBHOCTH K CAMOPA3BUTUIO, CAMOCTOSTEJIbHOCTU U
caMoOOIIpeIeJIeHnIO;

— HaJW4YWe MOTHUBAIUU K 00yUYEeHUIO;

— IleJIeHAIPaBJI€HHOEe Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JIUUHO-
CTU Ha OCHOBe KJIIOUeBBIX IIeHHOCTEHN 1 NCTOPUYEeCKUX Tpagului
0a30BOM HAYKU XUMUU;

— T'OTOBHOCTb U CIIOCOOHOCTH OOYUAIOIIUXCA PYKOBOACTBOBATHCS
B CBOEH JesATebHOCTU IeHHOCTHO-CMbBICJIOBLIMI YCTAaHOBKAMM,
OPUCYIITUMHU IeJOCTHON CHUCTeMe XMUMHUYECKOTO 00pa3s0BaHUS;

— HaJn4YMe IIPABOCO3HAHUA 9KOJOTUUECKOH KYJIbTYPHI 11 CIIOCOOHO-
CTH CTaBUTH IEJU U CTPOUTH KU3HEHHbBIE TLJIaHbBI.

JIMuHOCTHBIE pE3yJIbTaThl OCBOEHUA IIpeaMera «XWUMHUSI» O-
CTUTAIOTCS B €QUHCTBE YUEOHOM M BOCIHUTATEJIbHOUN IesATeIbHOCTH
OpraHusanuu B COOTBETCTBUU C T'YMAHUCTHUUYECKUMM, COIIMOKYJIb-
TYPHBIMU, AYXOBHO-HPABCTBEHHBIMHU I[€HHOCTAMHU W HUJealaMu
poccuiicKkoro rpaKIaHCKOro oO0IecTBa, IPUHATHIMU B OOIecTBe
HOpMAM¥W M TPaBUJIAMU IIOBEIEHUS, CIIOCOOCTBYIOIIMMU IIPOIEC-
caM caMOIIO3HAHHNS, CAMOPA3BUTUSA 1 HPABCTBEHHOI'O CTAHOBJIEHUS
JUYHOCTU OOYUAIOIIUXCS.

JImuHOCTHBIE Pe3yJabTaThl OCBOEHUA IIpeaMeTa «XUMHA» OTpa-
JKaIoT C(pOPMUPOBAHHOCTD OIILITA II03HABATEILHON U IIPAKTUUECKOMI
IeATeJbHOCTH O0yYaloIMXCA II0 peajusallii HMPUHATHIX B 00IIe-
CTBe IIeHHOCTEM, B TOM UICJIe B YACTH:

1. paxxpaHckoro BocnuTaHus:

— 0CO3HAHUA OOYUYAIOIMMUCA CBOUX KOHCTUTYIIMOHHBIX IIPAB U
00sizaHHOCTEIl, YBaKEHUsI K 3aKOHY U IPABOIOPAIKY;

— MPEJCTABJICHUA O CONUAJIBHBIX HOPMAX M IIPABUJIAX MEMKJIMU-
HOCTHBIX OTHOIIEHUI B KOJIJIEKTUBE;



— T'OTOBHOCTU K COBMECTHOI TBOPUYECKOMH JesATeIbHOCTH IIPU CO34a-
HUU yYeOHBIX ITPOEKTOB, PeIleHUN YUeOHBIX 1 ITO3HABATEJIbHBIX
3a/1a4, BHITTOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

— CIIOCOOHOCTH IIOHMMATH M MIPUHNMATh MOTHUBBI, HaMepeHHsd,
JIOTUKY Y apryMeHTBhI APYTrUX MNPU aHaJIM3e PasIMYHBIX BHUIOB
y4eOHO! JesaTeIbHOCTH,

2. NarpuoTnueckoro BocnUTaHus:

— IIEHHOCTHOT'O OTHOIIEHUS K MCTOPUYECKOMY M HAYYHOMY HacJe-
IOUI0O OTEUECTBEHHOM XVMMUIU;

— YBasKeHUA K IPOIecCy TBOPUYECTBA B 00JaCTH TEOPUU U IIPAKTU-
YeCKOro IPUMEHEHUA XUMUU, OCOBHAHUA TOT'O, YTO JOCTUKEHUA
HaYKM eCTh Pe3yJabTaT AJUTENbHBIX HaOJIIOgeHNH, KPOIIOTIMBBIX
9KCIEePUMEHTAJbHBIX IIOMCKOB, IIOCTOAHHOTO TPyAa YUYEHBIX U
IPaKTHUKOB;

— HMHTepeca U M03HABATeJIbHBIX MOTUBOB B IIOJIYUEHUU W TOCJIENY-
IOIIeM aHaJau3e MHPOPMAaIlNU O IIePeJOBhIX JOCTUKEHUAX COBpe-
MEHHOI OTe€UeCTBEHHO! XHUMUU;

3. ﬂ,yxonuo-upaBC'rseHHoro BOCNUTaAHUA:

— HPaABCTBEHHOI'O COBHAHUA, 3TUUYECKOI'O IIOBEOEHUA;

— cOocoOHOCTU OIléeHUBaThb CUTyallul, CBA3aHHbIE€ C XMMNYECKNUMU
ABJICHUAMU, W IIPUHMMATh OCO3HAHHBIE PEIIEHUA, OPUEHTUPY-
SCh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M II€HHOCTH;

— T'OTOBHOCTH OII€HMBaTb CcBOE ImoBeneHne U IOCTYIIKM CBOUX TO-
Bapnmef/'l C IIOSI/IIII/Iﬁ HPaBCTBEHHBIX MW IIPABOBBIX HOPM H OCO-
3HaHUue HOCJIeI[CTBI/Iﬁ 9TUX IIOCTYIIKOB;

4. ®opMuUpoOBaHMS KYNbTYpbl 340pOBDbS:

— IOHMMAHUA IIEHHOCTEH! 3M0pOBOT0 U 0e30macHOTo o0pasa KUu3-
HU; HeO6XOI[I/IMOCTI/I OTBETCTBEHHOI'O OTHOIIIEHUA K CO6CTBeHHO-
My PU3UUECKOMY U IICUXUYECKOMY 3IT0POBBIO;

— coOironeHns MpaBuU 0€30MacHOro oOpallleHns C BellleCTBAMU B
OBITYy, TOBCETHEBHOM KM3HU U B TPYAOBOH AEATEIHLHOCTH;

— IIOHMMAaHMUA II€eHHOCTH IIPaBUJI NHAWMBUAYAJIBHOTO 1 KOJIJIEKTHUB-
HOTO 6e30MIacHOr0 IIOBEAEHUSA B CUTYAIIUSIX, YIPOKAIOIINX 30-
POBBIO U KUBHU JIOAEM; 0OCO3HAHUSA ITOCJEACTBUN U HEOPUATUI
BPEIHBIX IPUBLIUEK (YIIOTPEOIeHNA aJIKOT0JIsI, HAPKOTUKOB, Ky-
peHUus);

5. TpyaoBoro BocnutaHus:

— KOMMYHUKATHUBHOM KOMIIETEHTHOCTU B yUeOHO-MCCJIeIOBATEb-
CKOMU JIesATeIbHOCTU, OOIIEeCTBEHHO MTOJIe3HOM, TBOPUECKOH U APY-
I'Mx BUAAX NesATeIbHOCTIH;

— YCTAHOBKHM HA aKTHMBHOE YYACTHe B PElIeHNHU IIPAKTUUYECKUX 3a-
Iauy coImajJbHOM HAIIpaBJeHHOCTU (B paMKax CBOero KJjacca,
IITKOJIBI);



WHTepeca K MPaKTUUYECKOMY M3YyUYeHHIO Ipodeccuil pasjindHOTro
poza, B TOM YKCJI€ Ha OCHOBE IPUMEHEHUS IPEeIMEeTHBIX 3HAHUHA
0 XUMUU;

YBasKeHUS K TPYAY, JIOJAM TPy/Ja U pe3yjbrataMm TPYAOBOI fe-
ATEeJIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHINBUIYAJIBHON Tpaek-
Topuu 00pasoBaHUs, OyAyiel mpodeccuu W peaiu3anuu coo-
CTBEHHBIX JKM3HEHHBLIX IIJIAHOB C YUETOM JINUYHOCTHBIX HHTEPECOB,
cIocoOHOCTell K XMMUU, MHTEPECOB U HMOTPeGHOCTEel 00IecTBa;

SKoNoruuecKoro BOCNMTaHUA:

HSKOJIOTUUECKU IIeJIecCOO0pa3HOT0 OTHOIIEeHUS K IIpUpoe, Kak
HCTOUHUKY CYIIECTBOBAHUSA KU3HU Ha 3eMJIe;

TOHUMAaHUA TIIO0ATHLHOTO XapaKTepa JKOJIOTUUYECKUX TPoOsieM,
BANAHUSA 9KOHOMUYECKUX IIPOIECCOB HA COCTOSHWE ITPUPOIHOI
¥ COLMAJILHOM CpeIbl;

0CO3HaHUA HeOOXOANMOCTH UCIOJb30BAHUA JOCTUKEHUN XUMUU
IJIS PEelIeHnA BOIIPOCOB PAIlMOHAJIIBHOTO IIPUPOAOIIOIL30BAHMUA;
AaKTUBHOTO HENPUATUA NENUCTBUMN, IIPUHOCIIIUX BPEJ OKPY:Kalo-
et IPUPOAHOM cpesie, YMEHUA ITPOTHO3UPOBATH HEOJIarOmpusaT-
HbIE 9KOJIOTUYECKUE IIOCJIEICTBUSA NPeAIPUHNMAEMbIX NeHCTBUI
U IIpeNoTBpallaTh UX;

HaJWUYUS PasBUTOTO DKOJOTHUUYECKOrO MBINIJIEHUA, SKOJOTHUe-
CKOU KYyJBTYpPBI, OIBITA AEATEJIBHOCTH DKOJOTUUYECKOU HaIpas-
JIEHHOCTU, YMEHUA PYKOBOJICTBOBATHCA MMHU B II03HABATEJIbLHOM,
KOMMYHUKATUBHON ¥ COIUAJILHOIN IIPaKTHUKe, CIOCOOHOCTU U
YMEHUSA aKTUBHO IIPOTUBOCTOATH UAEOJOTUU XeMO(poOuu;

7. LleHHOCTN HayuyHOro NO3HaHUsA:

cOPMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPe-
MEHHOMY YPOBHIO Pa3BUTHUA HAYKU U OOIIECTBEHHOM IIPAKTUKMU;
HOHMMAHUSA CHeMUPUKY XUMUN KaK HAYKU, OCO3HAHUS €€ POJIn
B (QOPMHUPOBAHUU PAIlMOHAJIBLHOTO HAYYHOT'O MBINLIEHUA, CO3-
IAaHWU I[EJOCTHOTO IPeICTABJICHUSA 00 OKPYIKalIleM MUDPe Kak
0 eIWHCTBE NMPUPOALI 1 UEeJOBEeKa, B IMMO3HAHUMN HPUPOIHBIX 3a-
KOHOMEPHOCTeIl M pelleHrnr HPobJieM COXPaHeHUs IIPUPOSHOTO
paBHOBecUs;

yOe:KIEHHOCTH B 0CO0OM 3HAUMMOCTU XUMUMU IJI COBPEMEHHOMI
IMUBUIN3AIAN: B €€ TYMaHNUCTUYECKOM HANPABJIEHHOCTH W BaK-
HOU POJIX B COBTaHUM HOBOI 0a3bl MaTepPUAJIbHOMN KyJIBTYPHI, pPe-
IIeHUX TJI00aJbHBIX ITPO0JEeM YCTOMUMBOTO PA3BUTUA YeJOBeUe-
CTBA — ChIPbEBOM, DHEPreTUUECKOM, IINIIEeBON 1 9KOJIOTMYECKOI
6e30IacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00€CIIeUeHUHN YCJIOBUMA
YCIIELIHOTO TPY/Aa U 9KOJOTMYECKN KOMMOPTHON KUSHU KAXKIOT0
yjieHa OoO0IIecTBa;



— €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH: IIOHUMAaHUSA CYIIHOCTU Me-
TOZOB MO3HAHUA, VCIOJb3YEMbIX B €CTECTBEHHBLIX HAayKaX, CIIO-
COOHOCTU HCIIOJB30BaTh IMOJydYaeMble 3HAHUS [AJs aHAIW3a U
00bACHEHUSA ABJIEHUU OKPYKAIOIIET0 MUPA U IPOUCXOAAIINX B
HEM MU3MeHEeHUI; YMeHUs eJaTh 000CHOBAaHHBIE 3aKJIIOUEHNUI Ha
OCHOBe HAyYHBIX (PaKTOB U UMEIOIUXCA JAaHHBIX C I[€JbIO IIOJIY-
YeHUSA JOCTOBEPHBIX BBIBOJOB;

— CIIOCOOHOCTY CaMOCTOATEJHHO HCIIOJb30BAaTh XMMHUYeCKUe 3Ha-
HUSA IJI51 PellleHns IpobJieM B peaJbHBIX JKM3HEHHBIX CUTYalUAX;

— MHTepeca K IIO3HAHUWIO U MCCJIEL0BATEIbCKOU AeATEeIbHOCTH;

— TOTOBHOCTU ¥ CIOCOOHOCTM K HEIPePHIBHOMY OOpa30BaHUIO U
caMooOpa3oBaHMWIO, K aKTUBHOMY ITOJIyYeHUIO HOBBIX 3HAHUI 1O
XUMUU B COOTBETCTBUHU C KUBHEHHBIMU IIOTPEOHOCTAMY;

— HWHTepeca K 0COOEHHOCTAM TPyZa B PA3JINYHBIX cepax mpodec-
CUOHAJIbHOU [esATeILHOCTH.

METANPEAMETHBIE PE3YJIbTATbI

MeranpegmeTHble pe3yJsbTaThl OCBOEHUA YUEOHOTO IIpeaMeTa
«XuMusi» Ha YpOBHE cpemHero ooOirero odpasoBaHUS BKJIIOYAIOT:
3HaUMMbIe AJA (HPOPMHUPOBAHUA MHPOBO33PEHUSI OOYUAIOIIUXCA
MeXXIUCHUIIINHADHBIE (MEXKIpPEeIMeTHbIE) OOIIeHayUYHble IIOHS-
THSA, OTPa’KaoIye IeJOCTHOCTh HAYyYHOM KapTHUHBI MUpA U CIIe-
nUGUKY METONOB IIO3HAHUS, WCIOJb3YEeMBIX B €CTECTBEHHBIX Ha-
yKax (MaTepus, BeIeCTBO, dDHePrus, ABJIEHUE, IIPOILECC, CHUCTEMA,
HAyYHBIN (paKT, OPUHIUI, TUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, WCCJIeNOBaHUE, HaOJIOgeHUe, W3MepPeHUe, JKCIEPUMEHT
U Ip.); YHUBEDPCAJIbHBIE YUeOHbIe NelcTBUA (I03HABATEIbHBIE, KOM-
MYHUKATUBHBIE, DETyJIsaTUBHBIE), obecmeumBaroiiue GOpMHUPOBa-
HUe QYHKIMOHAJIBbHON I'PAMOTHOCTH UM COIIMAJBHOM KOMIIETEHI[UU
00yJaoNIUXCs; CIIOCOOHOCTL O0yUAIOINXCA MCI0JIb30BaTh OCBOEH-
Hble MEXAVCIUIJINHADHBIE, MHUPOBO33DEHUECKNE 3HAHUA U YHU-
BepcaJibHbIe yueOHbIe AeMCTBUS B IIO3HABATEJBHOM M COIMAJIBLHOMN
IpaKTUKe.

MeTanpenMeTHble Pe3yJIbTaThI OTPAXKAIOT OBJIaZleHWE YHUBED-
CAJIbHBIMM YUYEOHBIMU IO3HABATEJIHHBIMU, KOMMYHUKATUBHBIMU U
PETYIATUBHBIMU AEHCTBUAMU.

Ognadenue yHuGepcanrbHbLMU Y4ueOHbLMU NO3HAEAMENb-
Hblmu delicmeuamu:

1. BazoBbIMM NOorMyecKkMMmu AeUCTBUAMM:

— CaMOCTOATEeJIBHO (POPMYJUPOBATHL U aKTyaJIM3UPOBATh HpPOOJIe-
MYy, BCECTOPOHHE €€ paccMaTpPUBATh;

— OIpeneidaTh IIeJIU AeATeJbHOCTU, 3alaBasd IIapaMeTphbl U Kpure-
pun X AJOCTUXEHHUA, COOTHOCUTH pPe3yJjbTaThbl NEeATEJIBHOCTU C
IIOCTAaBJIEHHBIMU IIE€JISAMU,



HCIIOJIb30BATL MPU OCBOGHUM S3HAHUM IIPUEMBI JIOTMYECKOT'O
MBINIJIEHUA — BBIAEJATL XapaKTepHbIe IMPUSHAKW MOHATUN U
yCTaHABJINBATHL UX B3aMMOCBS3b, MCIOJH30BATh COOTBETCTBYIO-
e MOHATUA IJIsA 00bSICHEHUS OTAEJNbHBLIX (PAKTOB 1 SABJICHIIA;
BBIOMPATH OCHOBAHUA U KPUTEPUHU IS KJIACCUPUKAIIUY BEIleCTB
U XUMHWUYECKUX PeaKIuii;

yCTAHABJINBATH IPUUYNHHO-CJIEACTBEHHBIE CBA3U MEXKIY HU3yuae-
MBIMU SABJICHUIMU;

CTPOUTDH JIOTUYECKHE paccy:xkaeHus (MHIYKTUBHBIE, NeIyKTUB-
HbIE, II0 aHAJOTHUU), BBIABIATL 3aKOHOMEPHOCTH W IIPOTHUBOpPE-
YU B paccMaTPUBaeMbIX SBJIEHUAX, (POPMYJIUPOBATHL BBIBOIBI
¥ 3aKJIIOUYEHNT;

IPUMEHATH B IPOIiecce MO3HAHUS NCIIOJIb3yeMble B XMUMUM CHUM-
BoJIMUecKUe (3HaKOBbIe) MOIeJH, IIPeo0pa3oBbIBATh MOIEILHBIE
OpeiCcTaBIeHUSI — XUMWYECKUN 3HAK (CMMBOJI) dJIeMEHTa, XU-
MHYecKas (opmyJia, YypaBHEHHE XMMUUYECKOH peaknuu — IIpu
pelleHnu y4YeOHBIX IIO3HABATEJNbHBIX U IIPAKTUYECKUX 3amad,
IPUMEHATh HAa3BaHHBLIE MOJEJIbHBIE IIPEACTABJICHUA OIS BBIAB-
JeHUs XapaKTePHBIX NPU3HAKOB M3yYaeMbIX BEIECTB U XUMMU-
YeCKUX peakrIuii;

2. bazoBbiMKu MUccnenoBaTeIbCKUMM AeUCTBUAMM:

BJIaZIeTh OCHOBAMM METOJOB HAYUYHOTO MO3HAHUSA BEIECTB U XU-
MUYECKUX pPeaKIlnii;

dopmMyaupoBaTh 1€ W 3aJa4yy HCCIEeNOBaHUSA, MCIOJb30BAaTh
TOCTaBJIEHHBIE U CAMOCTOSATEJILHO CHOPMYINPOBAHHBIE BOIIPOCHI
B KauecTBe MHCTPYMEHTa MO3HAHUS U OCHOBHI AJA (hopMHUpPOBA-
HUSA TUIOTE3LI II0 HPOBEPKEe IPABUJIBHOCTH BBICKA3bIBA€MBIX
CYsKIOeHU;

BJIaIeTh HABBIKAMU CAMOCTOATEIHLHOTO IIJIaHUPOBAHUS U MPOBe-
IeHUA YUYeHUUYECKUX SKCIePHMMEHTOB, COBEPIIEHCTBOBAThH yMe-
HuA HaOJIOZATh 3a XOMOM IIPOIlEecCca, CaAMOCTOSATENIHLHO IIPOTHO-
3UPOBATH €T0 Pes3yJbTaT, QOPMYJIUPOBATH 0000IIEHUS U BHIBOIBI
OTHOCHUTEJBHO ITOCTOBEPHOCTU PE3YyJILTATOB MCCJIETOBAHUA, CO-
CTaBJISATHE 000CHOBAHHBIN OTUET O IPOAeaHHO pabore;
npuobperaTh OIBIT YUEHUYECKOU MCCJIeOBaTeJbCKOM M IIPO-
eKTHOM [IesATeIbHOCTU, HPOSBIATH CIIOCOOHOCTHL M TOTOBHOCTH
K CaMOCTOSATEJIbHOMY IOMCKY METOIOB PelIeHUA MPaKTUUYECKUX
3amau, IPUMEHEeHUI0 PasJIUYHbIX METOIOB ITO3HAHUI;

3. NMpuémamum pabotbl ¢ uHPopmMauueii:

OPUEHTUPOBATLCS B PA3JIUYHBIX WNCTOUYHUKAX WH(MpOpMAIUNA
(HAyYHO-TIOMIYJIAPDHASA JINTEPATypa XUMUYECKOTO COAEp’KaHudg,
CIIpaBOUYHBIE IOCOOUsA, pecypchkl MHTepHeTa), aHAJIU3UPOBATH
nH@OPMAIINIO PAa3JIUYHBIX BUIOB U (DOPM IIPECTaBJICHUI, KPU-
TUYECKU OIeHUBATDH €€ JOCTOBEPHOCTh U HEIIPOTHBOPEUMBOCTD;



— (dopMyJIUPOBATH 3aIIPOCHI ¥ IPUMEHATH PA3JINYHbIe METOAbI IPU
TouCKe 1 0TOope mHpopMaIuy, HeoOXOAMMOI AJIA BBITOJTHEHUA
yueOHBIX 3a/a4 ONPEeAeJEHHOTO TUIIA;

— OpuoOpeTaTh OIBIT UCIOJAb30BaHUSI MHGOPMAIMOHHO-KOMMYHU-
KATHUBHBIX TEXHOJOTUH M PA3IUYHBIX IIOUCKOBBIX CHUCTEM;

— CaMOCTOATEJbHO BBHIOMPATH ONTUMAJILHYIO (opMy mpencTaBJe-
HUs mHbopManuu (cxeMbl, rpad@uUKu, AUArpaMMbI, TaOJIHUIIBI,
PUCYHKHU U T. 1I.);

— HCHOJIb30BaTh HAYYHBIN A3BIK B KadecTBe cCpefcTBa mpu pabdo-
Te C XMMUYECKOU mH(popManmel: IPUMEHATb MeKIIpeJMeTHBIEe
(busuueckue u MaTeMaTHUeCKNe) 3BHAKU ¥ CUMBOJIBI, (POPMYJIBI,
ab0peBUATYpPhl, HOMEHKJIATYPY;

— WCIIOJIb30BATh ¥ IIPEOoOpPAa30BBIBATH 3HAKOBO-CHMBOJHUECKUE
cpeZcTBa HATVIATHOCTH.

Oé6nadenue YHUGEPCANBHBLMU KOMMYHUKAMUGHBLMU
detdicmeuamu:

— 3ajiaBaTh BOIIPOCHI IO CYIIECTBY OOCY:KJaeMOIl TeEMBI B XOJe OU-
aJiora W/WJU MUCKYCCUU, BBICKA3LIBATH UIEUW, MOPMYJIUPOBATH
CBOU IIPEJJIOKEHUSA OTHOCUTEJIBHO BBINIOJIHEHUSA IIPEIJI0KEeHHON
3azmauu;

— BBICTYHATH C Ope3eHTaluell pPe3yJbTaTOB IO3HABATEJNbHOM me-
ATEJIBHOCTU, MOJIYYEHHBIX CAMOCTOSATEJIIBHO WUJIU COBMECTHO CO
CBEPCTHUKAMY IPU BBLITOJHEHUU XUMUUYECKOTO SKCIIEPUMEHTa,
OPaKTUYECKON paboThl IO MCCIAETOBAHUIO CBOMCTB M3ydaeMbIX
BeIIeCTB, peajn3alnuu yueOHOTO MPoeKTa 1 GopMyIupoOBaTh BbI-
BOJBI IO pe3yJibTaTaM HPOBEAEHHBIX MCCJIETOBAHUM ITyTEM CO-
TVIACOBaHUA MO3UINI B X0l 00CYKIeHUs 1 00MeHa MHEHUSAMMU.
Ognadenue YyHUGepPCANbHBLMU pezYnamuéHbLmu delcm-

suamu:

— CaMOCTOATEJbHO MJIAHUPOBATHL U OCYIIECTBJSATH CBOIO ITO3HA-
BaTeJbHYIO HeATeJbHOCTb, ONPENesasa eé IeJid U 3aJauu, KOH-
TPOJINPOBATH U IO Mepe HeoOXOAMMOCTY KOPPEKTHUPOBATH IIPeJ-
JaraeMbIil aJTOPUTM [AeWCTBUU NHPU BBITMOJHEHUU YUEOHBIX U
HccenoBaTeIbCKUX 3ajad, BhIOUpaTh Hambosee 3(M(HeKTUBHBIH
crioco0 MX pelIeHmA ¢ YUETOM IMOJYyUYeHUs HOBBIX 3HAHUI O Be-
IeCTBAaX M XUMUUYECKUX PeaKInAX;

— OCYIIECTBJIATH CAMOKOHTPOJIb CBOEH IeATeJIbHOCTH Ha OCHOBE
caMoOaHaJN3a U CAMOOI[EHKU.

NPEAMETHBIE PE3YJIbTATDI

IIpenmeTrHbIe pe3ysabTaThl OCBOEHUS IPOTPAMMBI CPETHETO 00-
mero o0pas3oBaHUA II0 XUMUM Ha 0a30BOM yPOBHE OPHMEHTHPOBAHBI
Ha obeclieyeHUe IIPEUMYIIECTBEHHO 00IneoOpasoBaTelbHON U 00-
MIEKYJBTYPHOII IMOATOTOBKY oOyudaromuxcs. OHU BKJIIOUYAIOT: CIIEIl-
ndpudeckre A yueOHOTO mpeamera «XUMUSA» HAyUYHBIe 3HAHUA,



YMEHUS U CIIOCOOBI IeMCTBUIl 110 0CBOEHUIO, MHTEPIIPETAI[UN 1 IIpe-
o0pa3oBaHUI0 3HAHUM, BUABI JeATEeIbHOCTH II0 IMOJYUYEHUI0 HOBOTO
3HAHUA U IPUMEHEHUIO SHAHUH B PA3JINYHBIX YUEOHBIX U PEATbHBIX
KU3HEHHBIX CUTYalluAX, CBA3AHHBIX ¢ XMMUel. B mporpamMmme npe-
METHBIE pPe3yJabTaThl IIPEACTABJIEHBI IO T'OJlaM M3YUYEeHUA.

10 KJIACC

IIpenmerHble pe3yabTaThl 0OCBOeHHA Kypca «OpraHmuecKas Xu-

MUA» OTPaAMAIOT:

1)

2)

3)

4)

cpopmuposanrocmsv npedcmasseHuil: 0 XUMUUECKOU COCTaB-
JISAIONIE eCTeCTBEHHO-HAYUYHON KapTUHBI MUPA, POJI XUMUU B
MO3HAHUY ABJEHUU IMIPUPOJLI, B QOPMUPOBAHNN MBIIIJIEHUSA 1
KYJBTYPBI IUUYHOCTH, €€ QYHKIITMOHAJIBLHON IPAMOTHOCTU, HEO0-
XOAMMOM IJIf PelleHusd IPAKTUYECKUX 3a0au U dKOJOTUUECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 30POBBIO M IPUPOIHOM
cpene;

8sadeHue CHUCTEMOM XHUMHUYECKMX B3HaAHWHI, KOoTopas BKJIIO-
YaeT: OCHOBOIIOJIATAIONIME IIOHATHUA (XUMHUUYECKUII 9JIeMEeHT,
aToM, BJIEKTPOHHAs 000JIOUKa aToMa, MOJIeKyJia, BaJIEHTHOCTbD,
BJIEKTPOOTPUIATEILHOCTb, XMMHUYECKasi CBA3b, CTPYKTypHas
dopmyna (pas3BEpHyTadA U COKpAIEHHAadA), MOJIb, MOJAPHAA
Macca, MOJIAPHBIN 00BEM, YITIEPOAHBIN CKeJeT, QYHKINOHAb-
Had Ipynna, pagukaj, U30Mepus, N30MePhl, TOMOJOTUYECKU
pAJL, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPO- U a30TCOAEPIKAIIMe
COeIVHEHUsI, MOHOMED, IIOJINMED, CTPYKTYpPHOE 3BEHO, BEHICO-
KOMOJIEKYJIAPHbIE COENTWHEHWA); TEeOPUU U B3aKOHBI (Teopus
cTpoeHusa opraHumueckmx BemlecTB A. M. BytiepoBa, 3akoH
COXpaHEeHUsI MACChl BeIeCTB); 3aKOHOMEPHOCTH, CHUMBOJIHUYE-
CKUH S3BIK XMMWUU; MUPOBO33PEHUECKUE 3HAHU, JeKallue B
OCHOBE MMOHMMAaHUA IPUUYNHHOCTH U CUCTEMHOCTH XUMUYECKUX
sABJIeHUM, (PAKTOJOTMUECKNEe CBEJEeHUsS O CBOMCTBaxX, COCTaBe,
MOJNyYeHUW U 0e30IMacHOM KCHOJB30BAHUUM BasKHEUIINX opra-
HUYECKUX BEIUIECTB B OBITY M IPAKTUUECKOU AeATEJLHOCTU Ue-
JIOBEKA;

chopmMupoBaHHOCMb YMEHUL 8blABAAMb XapaKTePHbIe IPU3HA-
KJ TOHATHUM, YyCTAHABIMWBATL UX B3aMMOCBA3b, UCNOJLb3084Mb
COOTBETCTBYIOIINE MOHATUA IIPU OIMMCAHUY COCTaBa, CTPOEHUS
¥ IIpeBpallleHuii OpraHnYecKuX COeTUHEeHNI;
chopmMupo6anHocms YMeHUll UCNOAb306AMb XUMUUECKYIO
CUMBOJIUKY IJISI COCTABJIEHUA MOJEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKPAIIEHHO) GOPMYJ OPraHUUYECKUX BEIeCcTB
U YpaBHEHUII XMMUYECKUX PEaKIUil; u320masiuéams MOIeIn
MOJIEKYJI OPTaHUYECKUX BEIIECTB IJIA WJIJIOCTPAIIMN UX XUMU-
YECKOTI'0 U IIPOCTPAHCTBEHHOT'O CTPOEHN;



o)

6)

o)

8)

9)

10)

11)

12)

chopmMupo6anHOCMb YMeHUll YcmaHasiuéams TIPUHALJIEK-
HOCTh WM3YUYEHHBIX OPTaHWUYECKUX BEI[eCTB IO HX COCTAaBYy U
CTPOEHMIO K OIIPEeIeIEHHOMY KJIacCy/TPYIITle coefuHeHn (yrie-
BOJOPOJBI, KUCJIOPO- U a30TCOJePIKAlllie COeIUHEHNA, BBICO-
KOMOJIEKYJIAPHBbIE COeIUHEeHUs); da8amb UM Ha3BaHUS IO CU-
crematuueckoit HoMeHKJIaType (IUPAC), a Takike mpUBOAUTH
TPUBUAJIbHBbIE Ha3BaHUSA OTIEJbHBIX OPraHUYECKUX BEIIECTB
(pTUIEH, TPOMUJIEH, AaleTUJIeH, JSTUJIECHIVINKOIb, TJIUIEPUH,
deHoN, hopmManbaerun, ameTaabIerusi, MypaBbUHAA KHCJIOTA,
YKCyCHasf KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTeaPUHOBAA KUCJIO-
Ta, IVII0K03a, GPYKTO3a, KpaxMaJi, IeJIII0JI03a, TVINIUH);
copmuposanHocms ymeHus onpedensmds BUABI XUMHUUYECKOH
CBSI3Y B OPTaHUYECKUX COeIMHEeHUSAX (OAMHAPHBIE U KPaTHHIE);
chopMUPOBAHHOCMYb YMEHUSL NPUMEHSAMb TOJI0KEHU TeOPUN
cTpoeHmusa opraHumyeckux BemmecTB A. M. ByriepoBa gas o0b-
SICHEHUS 3aBUCHUMOCTY CBOMCTB BEIIECTB OT UX COCTAaBa U CTPO-
€HNA; 3aKOH COXPAHEHUs MAacChl BEIleCTB;
chopmupo8aHHOCMb YMEHUL XapaKmepu3oeambs COCTaB,
CTpoeHUEe, (u3mMUecKUe ¥ XUMUYECKUE CBOMCTBA TUIINYHBIX
IpeACTaBUTENEN DPa3JIUYHBIX KJIACCOB OPTaHUUYECKUX BEII[ECTB
(MeTaH, sTaH, STHJIEeH, IIPONUWJEH, alleTUJeH, OyramgueH-1,3,
MmeTunbyranueH-1,3, 6GeH30J, MeTaHOJ, ITAHOJ, STUJIECHIJIU-
KOJIb, TVINI[ePUH, (PEeHOJ, alleTalbIernsi, MypaBbUHasA U YKCYC-
Hasdg KUCJOTHI, IVIIOKO3a, KpaxMaJl, LeJLII0JI03a, aMUHOYKCYC-
Hasg KUCJIOTA); ULAIOCMPUPOSAMb TeHETUYECKYIO CBA3b MEXIY
HUMU YPaBHEHUSMU COOTBETCTBYIOIUX XUMUUECKUX DPEeaKI[Uil
C WCIIOJIb30BAHUEM CTPYKTYPHBIX DOPMY.JI;
CchOpMUPOBAHHOCMYb YMEHUS XAPAKMEePU308aMb WUCTOYHUKU
YIVIEBOJOPOIHOTO CHIPhsA (He®Th, IPUPOAHBII Ir'a3, YroJb), CIO-
co0OBI UX HepepaboTKM M IIPAKTUYEeCKOe IIPUMEHEeHUEe IPOAYK-
TOB epepaboTKI;

cpopmuposarHHocmb YMeHUil npo6odums BHIUUCIEHUS O XU-
MUYECKNM ypaBHEHUAM (Macchl, 00bEMa, KOJUUECTBA MCXOJH-
HOTO BeI[eCTBa WJIN IIPOAYKTA PEaKIMU II0 M3BECTHBLIM Macce,
00bEMY, KOJIMUYECTBY OJHOTO M3 MCXONHBIX BEIECTB WJIU IIPO-
IYKTOB PeakKIuu);

copmuposanHocms YymeHuil 6sa0emb CUCTEMOU 3HAHUI 00
OCHOBHBIX METOJaX HAYYHOTO MNO3HAHUS, WCHOJIb3YEMBIX B
XUMUU TPU UBYYEHUU BEIeCTB U XUMUUYECKUX ABJIeHUH (Ha-
OnrofeHVe, W3MEpPeHUe, KCIEePUMEHT, MOLEJIUPOBAHUE), UC-
nonb306aMb CUCTEMHBIE XMMHUUYECKUEe 3HAHUA AJIA IPUHATUA
peuleHu# B KOHKPETHBIX KM3HEHHBIX CUTYAIlMAX, CBA3aHHBIX
C BeI[eCTBAMU U WX IPUMEHEHUEeM;

copmupo8aHHOCMb YMeHUil cobarndams npasua IMoJb30Ba-
HUSA XUMUYECKOM mocynoii u j1abopaTOpHBIM O0OPYAOBAHUEM,



13)

14)

15)

16)

17)

a TakKe IpaBmUja OOpallleHUs C BeIleCTBAMH B COOTBETCTBUU
C MHCTPYKIUSAMH II0 BBITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX
OIIBITOB;

chopmupoeanHocms YMeHUll NJAAHUPOBAMb W BbLNOJHAMb
XUMUYECKUH DKCIEePUMEHT (IpeBpalleHus OPraHUYeCKUX Be-
IIECTB IIPU HATPEeBaHUU, IOJYUEHUE DTUJIEHA U U3YUEHUE ero
CBOICTB, Ka4eCTBEHHbIE DEaKI[MU OPTaHUUYECKUX BEIIEeCTB, Je-
HaTypauusa 0eJIKOB IpW HarpeBaHWU, IBETHbIe peaknuu OeJi-
KOB) B COOTBETCTBUY C IIPABUJIAMU TeXHUKU 0€30IaCHOCTU IPU
o0pallleHuM C BellecTBAaMU M JIa0OPaTOPHBIM 00ODPYAZOBaHUEM,
npedcmasnams Pe3yJbTaThl XUMHUECKOTO JKCIEePUMEHTa B
¢dopme 3amnvicu ypaBHeHUII COOTBETCTBYIOIIUX pPeaKIuit u ¢op-
MYJUPOBaMb BBIBOABI Ha OCHOBE 3TUX PE3YyJIbTATOB;
copmuposarnHocms YMmeHull KPUMULEeCKU aHAAUIUPOBAMb
XUMUYECKYI0 MHOpOpMAaNUIo, MOJyJYaeMyl0 W3 Pa3HBIX HCTOY-
HuKoB (CMU, UuTepHeT 1 Ap.);

copmuposarnrHocms ymeruil coonodamsv npasu.ia SKOJIoTIYIe-
CKU I[eJIecCOO0Pa3HOT0 IMOBEIEHUA B OBITY U TPYLOBOM IeATEb-
HOCTHU B LEJIAX COXPAHEHUs CBOEro 3JO0POBbS U OKPYIKAIOUIEei
IPUPOAHOIN CPenbl; 0CO3HABGMb OMACHOCTHL BO3MEMCTBUA Ha
JKMBBIE OPTAaHU3MBI OIIPENEJEHHBIX OPTaHWUYECKUX BEIIeCTB,
noHuUMasA cMmbicsl mokasarenda 1K, noscrHams Ha mpumepax
CcIoco0ObI YMEHBIIIEHU U TPEeJOTBPAIeHUA UX BPEJHOTO BO3-
JelicTBUSA Ha OpPraHU3M YeJjIOBeKa;

I OOyYaloIUXCsA C OTPAHNUYEHHBIMU BO3MOMKHOCTSAMU 3[0-
POBbA: YMeHHNEe NPUMEHATh 3HAHUA 00 OCHOBHBIX AOCTYITHBIX
MeTO[aX IMO3HAHUA BEIIeCTB U XUMUUECKUX SABJICHUM;

[IJISl CJIETIBIX U CJIA00BUAAIINX O0yUAIOIIUXCSA: YMEHNE HCIIOJIb-
30BaTh pebeHO TOUEeUHYI0 cucTeMy obo3HaueHnuii JI. Bpaitnisa
JIJISI BAIIICU XUMHUUYECKUX POpMYy.I.

11 KNACC

IIpegmeTrHble pedybTaThl OCBOEHUA Kypca «O0Ias u HeopraHu-
YecKas XUMUA» OTPAIKAIOT:

1)

2)

cpopmuposannHocmsv npedcmasaeHuil: 0 XUMUUECKOH COCTaB-
JA0IIEeN ecTeCTBeHHO-HAYUYHOM KapTUHBI MHUPAa, POJIU XUMUU
B MO3HAHUU SIBJIEHUU IPUPOABI, B GOPMUPOBAHUYN MBIIIJIEHUSI
M KyJBTYPBHI JUYHOCTH, €€ (QPYHKIMOHAJILHON TI'DAMOTHOCTH,
HeoOXOAMMOM OJIs PelleHns IIPaKTUUYeCKUX 3amad U DKOJOTU-
yecKH 000CHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBLIO U IIPH-
poznHOIi cpeze;

8sa0eHue CUCTEMON XMMHUUYECKNX 3HAHWI, KOTOpas BKJIIOUAET:
OCHOBOIIOJIATAOIIME IOHATUSA (XUMHUYECKUII dJIEMEHT, aToM,
U30TOII, S-, P-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB, MOH, MOJIEKY-



3)

4)

o)

6)

7)

8)

Jia, MOJIb, MOJISIPHBI 00BEM, BAJIEHTHOCTD, 3JIEKTPOOTPUIIATE I b-
HOCTb, CTEIeHb OKMCJIEHHUS, XUMHUeCKasi CBA3b (KOBaJIeHTHAadd,
WOHHAs, MeTaJIndecKas, BOAOPOIHASA), KPUCTAJJINUYECKAs pe-
IIETKA, TUIIBI XUMUUYECKUX PEaKIi, pACTBOD, 3JIEKTPOJIUTHI, He-
SJIEKTPOJIUTEI, SJIEKTPOJIUTUUECKAS AUCCOIUAIINA, OKUCIUTEb,
BOCCTaHOBUTEIb, CKOPOCTb XMMHUUECKOM peaKIlii, XUMHUUeCKOoe
paBHOBecHe; TEeOPUU U 3aKOHBLI (Teopus 3JIEKTPOJIUTUUECKOI
aucconuanuu, nepuogudeckuii 3akoH . 1. Menpgeneera, 3akon
COXpaHEeHUs MacChl BeIlecTB, 3aKOH COXPaHeHUs W IIpeBparie-
HUSA SHEPTUM NPU XUMUYECKUX DPeaKInax), 3aKOHOMEPHOCTH,
CUMBOJHYECKUN SA3LIK XHWMWHN, MHUPOBO33peHUYECKUre 3HaAHUMd,
Jekallie B OCHOBEe IIOHMMAaHUS IIPUUYNHHOCTH U CHCTEMHOCTU
XUMHAYECKUX SABJEHUM, (PAKTOJOrHYecKHe CBeJeHUS O CBOIi-
CTBaX, COCTaBe, IIOJYUYeHHUM U 0e30IIaCHOM WCIIOJb30BAHUU
Ba'KHEUIINX HEOPTAaHUUYECKUX BEIIEeCTB B OBITY UM IMPaKTUUECKOU
IeATeJbHOCTU UeJIOBEKAa;

chopMUPOBAHHOCMb YMEHUIl Bbli8JAMb XapaKTepHble IIPHU-
3HAKU TOHATUH, YCMAHABAUBAMb UX B3aUMOCB3b, UCNOJb-
308aMb COOTBETCTBYIOIINE TTOHATUSA IPU ONNCAHUYU HEOpPTaHU-
YeCKUX BEIeCTB U UX IIpeBpAallleHu’il;

chopmupo8arHHOCMb YMEHUL UCTLONLb308GMb XUMUYECKYIO CUM-
BOJIMKY JJISI COCTaBJIEHUA (POPMYJI BEIIECTB U YPABHEHUN XUMMU-
YecKUX pearmnuii; cucremarmueckyio HoMeHKJgaTypy (IUPAC)
¥ TPUBHAJLHLIE HA3BAaHUS OTAEJbHBLIX HEOPTaHUUYECKUX Be-
mecTB (yrapHbIi ras3, YIVIEKHUCJBIA T'a3, aMMHAaK, TalléHas us-
BeCTb, HerauiéHas U3BeCTb, IINThEeBAA COJa, IIUPUT U AP.);
cpopmuposaHHOCMb YMeHUil onpedessamsv BaJeHTHOCTbL U
CTeeHb OKHCJEHUA XUMUUYECKUX BJIEMEHTOB B COeIUWHEHUSIX
PAa3JIMYHOTO COCTaBa; BUJA XUMHUYECKOH cBA3U (KOBaJIeHTHAadA,
WOHHAaA, MeTAaJJInYecKas, BOJOPONHAsI) B COEIWHEHUWAX; THUII
KPUCTAJIMYECKOM PeIIéTK KOHKPETHOTO BelllecTBa (aTOMHAsA,
MOJIeKYJIsIpHasA, MOHHAA, MeTaLIMUecKas); XapakKTep cpenbl B
BOJIHBLIX PACTBOPaX HEOPTAHUYECKUX COeTUHEHUIT;
CchopmMupoBaHHOCMb YMEHUL YCMAHABAUBAMb IIPUHALJIEXK-
HOCTHh HEOPraHMYeCKUX BEIEeCTB II0 UX COCTaBY K OIpPeaeJEHHO-
MYy KJaccy/rpynne coefuHeHUN (IIPOCThIe BellecTBa — MeTaJI-
JIbI 1 HEMETAJLIIBI, OKCUJbI, OCHOBAHUS, KUCJIOTEI, aM(OoTepHbIe
TUAPOKCUILI, COJIM);

CHOPMUPOBAHHOCMb YMEHUIL PACKPbL6AMb CMBICT TEePUOIU-
yeckoro 3axkoHa [l. 1I. MeHgeneeBa U JeMOHCTPUPOBATH €TI0
CHUCTEMATU3UPYIOIIYI0, O0BACHUTENbHYIO0 1 HTPOTHOCTHUYECKYIO
byHEIUY;

CchOpMUPOBAHHOCTb YMEHUL XAPAKMEPU3068Amb dJIEKTPOHHOE
CTpOeHIe aTOMOB XUMUYeCKUX sjeMeHTOB 1—4 mepuozmos Ile-



9)

10)

11)

12)

13)

14)

15)

16)

pUOAUYECKOM cucTeMbl XxuMmnuecKux asjgemenToB I[. 1. Menge-
JleeBa, WCIOJb3yA IMOHATUA «S-, pP-, d-2J€KTPOHHBIE OpOUTAa-
JU>», «9HEPreTUYEeCKre YPOBHU»; 006ACHAMb 3aKOHOMEPHOCTH
M3MEHEHUsI CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COeTUHEHU
no mepmomaMm m rpynmnaMm llepmogmYecKOM CHUCTEMBI XWUMUUe-
ckux anemeHToB [l. 1I. MenneneeBa;

cpopmupo8aHHOCMb YMEHULL XapaKmepu3oeams (ONUCHLLEAMD)
o0IIe XMMUUYECKHEe CBOMCTBA HEOPraHMYeCKUX BEIEecTB pas-
JUYHBIX KJacCOB; nodmaeepx0ams CylleCTBOBaHUE IeHeTHYe-
CKOM CBSIBM MEKIY HEOPraHMYEeCKMMHU BEIeCTBAMU C IIOMOIIBIO
yPaBHEHU COOTBETCTBYIOUINX XUMUUYECKUX PeaKIIni;
CHOpMUPOBAHHOCMb YMEeHUs Kaaccupuuyuposams XuMUye-
CKHMe DPeaKIMU IO PA3JIUYHBIM IpPU3HAKaM (UUCJIYy W COCTaBYy
pearupyomniux BeIlecTB, TEeIJ0BOMY 3P(PeKTy peaxkium, nu3Me-
HEHUIO CTeleHell OKMCJIEeHUsS 3JIEMEHTOB, OOPATHMOCTH peak-
UM, YYaCTUIO KaTaamus3aTropa);

CchOpMUPOBAHHOCTMb YMEHULL COCMABAAMb YPABHEHUS pPeak-
WP pasIuYHBIX TUIOB; IIOJHBbIE M COKpaIéHHbIEe YpaBHEHUS
Peaknuii MOHHOTO OOMeHa, YUYUTHhIBas YCJIOBUS, IIPU KOTOPBIX
5THU PeaKIu’ UAYT N0 KOHIIA;

cpopmuposarHocmyb ymeHuili nposodums peakuu, IMOATBEPIK-
Jalolre KadeCTBEHHBINM COCTaB PA3JIMYHBIX HEOPTaHUYECKUX
BEIIEeCTB; PACNO3HA6AMb ONBITHLIM IYTEM HOHBI, IIPUCYTCTBY-
[oIre B BOOHBIX PacTBOPaxX HEOPTraHMYECKUX BEIeCTB;
chopmMupoB8aHHOCMb YMEHUIL PACKPLLEAMb CYITHOCTh OKUCJIU-
TeJIbHO-BOCCTAHOBUTEJIBHBIX PEAKIUIl ITIOCPEeNCTBOM COCTaBJIE-
HUSA DJIeKTPOHHOrO 0ajaHca 3TUX PeaKIuii;
cpopmupo8anHHocmb Ymeruil 006sACHAMb 3aBUCUMOCTH CKOPO-
CTH XMMUWYECKON PeaKIUM OT Pal3JIMUYHBIX (PAKTOPOB; XapaKTep
CMEeIeH!A XUMUYECKOr0 PABHOBECUSA B 3aBUCUMOCTH OT BHEIII-
Hero BoszaeiicTBusa (mpuHun Jle Ilarense);
CPOPMUPOBAHHOCMb YMEHUL XAPAKMEPU3068AMb XUMUUeCcKue
OPOIleCChl, JieKalllie B OCHOBE NPOMBIIIJIEHHOTO HOJYyYeHUs
CEepHOII KMCJIOThI, aMMHUAaKa, a TaK:Ke cOPMUPOBAHHOCTD IIPE-
cTaByieHUiT 00 OOIMX HAYUYHBIX MPUHIIUIIAX W YKOJOTHUUECKUX
npobieMax XMMUUECKOTO IIPOU3BOICTBA;

copmuposanHocms YmeHuil npo6odums BBHIUUCIEHUS C HUC-
TOJb30BaHUEM MOHATUA «MaccoBasA J0JA BEIIeCTBa B PacTBO-
pe», 0O0'bEMHBIX OTHOIIIEHUH ra30oB IPU XUMHUUECKUX PEaKIUIX,
Macchl BeIllecTBa MJAM 00bEMAa Tra3oB IO M3BECTHOMY KOJITUe-
CTBY BeIlleCTBa, Macce MJIU O0BEMY OJHOTO W3 YUACTBYIOIIUX
B peakIIUM BeIeCTB, TEIJIOBOro addeKTra peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUS MACCHI BEIleCTB, IIPEeBPAIeHUs U coxpa-
HeHUS SHEePTruu;



17)

18)

19)

20)

21)

22)

copmuposanHocms ymeHuil cobardams npasusa MoOJIb30Ba-
HUA XUMUYECKOM mocynoii u jiabopaTOpHBIM 00OPYyIOBAHUEM,
a Tak/Ke IpaBumJja OOpallleHUs C BelleCTBAMU B COOTBETCTBUU
C MHCTPYKIIMAMH MO BBIITOJHEHUIO Ja00PATOPHBIX XUMUUYECKUX
OMBITOB;

chopmMupoB8aHHOCMb YMEHUL NAAHUPOBAMb U 8bINOJLHAMb XU-
MUYECKUI SKCIepUMEHT (pasjoKeHUe IEPOKCHUIa BOLOPOLa B
IPUCYTCTBUM KaTajlu3aTopa, OIpefesieHNe CPeAbl PacTBOPOB
BEII[eCTB C IIOMOIIBI0 YHUBEPCAJIbHOTO WMHAWKATOPA, BIUAHUE
pas3JIMYHBIX (HaKTOPOB Ha CKOPOCTb XMMUYECKOU peakIuu, pe-
aKIUU MOHHOTO O0MeHa, KaueCTBeHHbIe peaKIuu Ha cyabdar-,
KapOoHaT- U XJIOPUA-aHUOHBI, HA KATMOH aMMOHUS; PellleHre
SKCIIEPUMEHTAJNBHBIX 3amau mo TemMam «Metamasi» u «Heme-
TAJJIbI») B COOTBETCTBUU C IIPABUJIAMU TeXHUKU 0€30MacHOCTU
mpu o0pallleHuMW C BelllecTBaAMU M JabopaTOpPHBIM 0bOOpymoBa-
HUEM, npedcmasniimbs Pe3ysIbTaTbl XUMUYECKOI'0 SKCIIEPIMEH-
Ta B (popMe 3amucu ypaBHEHUI COOTBETCTBYIOIINX PEaKIUN U
@dopmyrupoéams BEIBOIBI HA OCHOBE DTUX PE3YJILTATOB;
chOpMuUpPOBAHHOCMb YMEHUL KPUMUYECKU QAHAJLUSUPOBAMb
XUMUUYECKYI0 MHGPOpMAaIUIo, MOJydYaeMyl0 M3 PasHBIX HCTOY-
HukoB (CMU, UHTepHET U AD.);

cpopmuposarHHocmb YymeHuil coba0dams nPasuaa d3KOJOTUYe-
CKH I1eJIecOO0pPa3HOro MoBeeHUs B OBITY U TPYAOBOI MesTesb-
HOCTM B IeJIAX COXPAHEHUA CBOETO 3J0POBbsS M OKPY:Karolleit
OPUPOTHOMN Cpeabl; OCO3HABATh ONACHOCTHL BO3IEMCTBUSA Ha
JKMBBI€ OPTAHU3MBI ONPEAEJEHHBIX BEIIeCTB, IMTOHUMAS CMbBIC
nokazarenda II[[K, noscuame Ha mpuMepax criocoObl yMeHbIIIe-
HUS U IPeJOTBPAIeHUS WX BPEJHOTO BO3AEHCTBUA Ha opra-
HU3M YeJIOBEeKa;

I O0yYJaromnXCcsA C OTPAHMUYEHHBIMU BO3MOMKHOCTAMU 3J0-
POBBA: YMeHUE NPUMEHATHh 3HAHUSA 00 OCHOBHBIX IJOCTYIHBIX
MeTo[aX TMO3HAHUA BEIIECTB U XUMUUECKUX SBJICHUI;

IJISI CJIETIBIX U CJIA0OBUAANINX OOYUAIOIUXCA: YMEHUE HCIIOb-
30BaTh peabeHO TOUEUHYIO cucTeMy obo3uauenuii JI. Bpaiaa
OJIA 3allICU XUMHUUYECKUX hopMyJI.



COAEPXAHUE YYEBHOIO NPEAMETA «XUMUA»

10 KNACC. OPTAHWYECKAA XNMUA

TeopeTuyeckre OCHOBbI OpPraHMYecKon XMMmnm

IIpenmer opraHmyeckoii XMMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE
U 3HaueHHe B IIOJYUYEHUM HOBBIX BeIlecTB U MaTepuajoB. Teopus
CTpOeHUs opranmuecKkux coenmuenuit A. M. ByriepoBa, eé ocHOB-
HbIe ToJ0KeHusA. CTPYKTypHbIe (POPMYJIbI OPraHNYEeCKIX BEIeCTB.
Tomomnorusi, nusomepusa. XuMHuuecKas CBA3b B OPTAHUUYECKUX COEIU-
HEHuAX — OAWHAPHLIe U KpaTHLIEe CBA3U.

IlpencraBienue o Kjaaccu@UKAIIMM OPTaHUYECKUX BeEIeCTB.
HomenkiaTypa opraHmuyecKMX coefWHEHUI (cucremMaTuuyecKas) U
TPUBUAJLHBIE HA3BAHUA BaKHEUIINX IPeACTaBUTEJE KJIACCOB Op-
TaHUYEeCKUX BEIEeCTB.

OKCIEePUMEHTAJNbHLIE METOAbI M3YUEHUsI BEIeCTB M MX HpeBpa-
IIeHnii: O3HaKOMJIEHIIe C 00pasilaMy OPraHMYeCKUX BEIecTB U Ma-
TepuajiaMU Ha WX OCHOBE; MOMEJINPOBAHUE MOJIEKYJ OPTaHUUYECKUX
BeIllecTB; HAOJIIONeHNe 1 ONMCAHNe JeMOHCTPAIMOHHBIX OIIBLITOB II0
IpeBpalleHNI0 OPTaHMYECKUX BeIeCcTB IIPM HarpeBaHuu (IJiaBie-
HUe, O0yIJIMBaHWEe U TOPeHUe).

Yrneesopopoapl

AJKaHBI: cOCTaB U CTPOEHNE, TOMOJOTMYECKUN pAnx. Mertan u
5TaH — IIPOCTEHINNe HPEACTABUTENN AJKAHOB: (PU3NUYECKUEe UM XU-
MHUUYeCKIe CBOMCTBa (peakIuy 3aMellleHUs U TOPeHud), HaXOoiKIe-
HUe B IIPpUpPOJe, MOoJyUYeHre U IPpUMeHeHMe.

AJIKeHBI: COCTaB M CTPOEHNE, TOMOJIOTUYECKUN PAn. OTUICH U
OPONUJIEH — IIPOCTEeNINue MPeACTABUTENN AJKEeHOB: (pu3nUecKue
U XMMHYeCKHe cBoiicTBa (peakiuy I'MAPUPOBAHUS, TaJOreHuPOBa-
HUS, TUAPATAN, OKHUCJEHUS W IIOJUMEPU3aALUU), MOJyUYeHHe U
OpUMeHeHue.

Ankaguenni. Byraguen-1,3 um merunbyraguen-1,3: crpoeHue,
BaJKHEHNIINe XWMHUUYECKHEe CBOICTBa (peaKIusa MTOJUMepPU3aIluun).
ITonyueHMe CUHTETUYECKOTO KAyUyKa U PE3UHBI.

AJKVHBI: cocTaB W OCOOEHHOCTU CTPOEHUS, TI'OMOJIOTMUYECKUI
pan. Amnerniedn — OPOCTEHININI IpencTaBUTEJb AaJKMHOB: COCTaB,
cTpoeHune, pusuUecKre M XUMUUYECKHNe CBOMcTBa (peaKIiuu TUIPU-
poBaHUA, rajIOTeHUPOBAHNS, IT'UAPATAI[UN, TOPEHU), IOJYUEHNE 1
IpUMeHEeHNeE.

Apensni. BeHsox: cocras, cTpoeHue, pusnMIecKre U XUMUUECKUe
cBoMicTBa (peakIuy rajiorTeHUPOBAHUS ¥ HUTPOBAHUA), HMOJyUEHUE
u npumeHeHnue. Toayos: cocmas, cmpoerue, puauiecKue U XuUmMu-
yeckue ceoiicmea (peaKuyuu 2anlozeHUPOBAHUSL U HUMPOBAHUS)



nonyuernue u npumenernued. TokcuunocTb apeHoB. emeTmueckas
CBA3b MEKAY YIVIeBOLOPOAAMM, IMPUHAAJIEKAIIMMHU K PasINUHBIM
KJaccaM.

IIpupogHble MCTOUHUKU YIVIEBOAOPOAOB. IIpuponHbIil ra3 u mo-
nyTHble He@TAHBIe radbl. HedTs 1 e€ mpoumcxoxgenme. CrocoOwI
mepepaboTKu He@THU: TIEPETOHKA, KPEKUHT (TepMUUYEeCKUl, KaTa u-
TUYECKUi), nuposus. IIpoayKTel nmepepaboTKku HedTH, UX IIPUME-
HeHUe B MPOMBINLIEHHOCTH U B ObITY. KaMeHHBIH yToJb U IPOAYK-
TBI €T0 IIepepadoTKH.

IJKcIeprMeHTaJbHBIE METOALI M3YUEHUA BEIIeCTB M WX IIpeBpa-
IIeHWH: O3HAKOMJIEHWE ¢ ofOpasllaMm IIJIaCTMAacC, KayJYyKOB U pe-
3uHBI; KoJuleKIuu «HedThb» U «YToub»; MOIeINPOBAHUE MOJIEKYJI
YIJIeBOIOPOLOB M TaJIOTeHONPOU3BOAHBIX; IPOBEJeHNe IIPaKTHhYe-
CKOI paboThI: MOJyUeHNe STUJIeHA U N3yUeHre ero CBOICTB.

Pacuémmnoie 3adanu

Brruucnenusa mo ypaBHeHUIO XUMUUYECKON peakuu (Macchl, 00b-
éMa, KOJIMUEeCTBa MCXOJHOTO BEIIeCTBa WJV IPOAYKTA PEaKINU IO
U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OLHOTO M3 HMCXONHBIX Be-
IIECTB MU HNPOAYKTOB PEaKIINN).

I(Mcnopo,u,co,u,ep>|<au.|,v|e OopraHnyeckme coegmHeHusa

IlpemenbHBbIEe OAHOATOMHBIE CIIUPThI. MeTaHoJI M 9TaHOJI: CTPOe-
HUe, @u3ndyecKre U XUMHUYecKre cBoMcTBa (peaKIuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJOTeHOBOMOPOIaMl, FopeHue), mpuMeHeHue. Bomo-
POIHBIE CBSBUW MEKAY MOJIEKyJaMu cmupToB. [eiicTBue mMeraHoJIa
¥ 9TaHOJIA HA OPraHM3M UYeJIOBeKa.

MuoroaToMHbI€ COUPTHI. DTUJICHIVIMKONL U TVINIEPUH: CTPOE-
HUe, pusuuecKre 1 XUMUUYEeCKHe CBOMCTBA (B3auMOIeicTBIE CO IIe-
JOUYHBIMU MeTa/IIaMU, KAaueCcTBeHHAsd peakIusa Ha MHOTOATOMHBIE
cuuptel). llelficTBue Ha OopraHuM3M uejioBeKa. lIpuMmeHeHme riuie-
PUHA U 3TUJIECHTINKOJA.

deHOJI: CTPpOEHUE MOJIEKYJbI, (pu3NUecKre U XUMHUUYEeCKHue CBOM-
crBa. TokcuuHocTh (heHosa. [IpumeHenue deHoa.

Anbperunsl u kemornvl. PopManbaerul], aleTaJIbIETUI: CTPOe-
HUe, pusmMUecKre W XUMHUUYECKUE CBOMCTBA (pPEaKIMU OKWCJIEHUSA
¥ BOCCTAHOBJIEHWSA, KayeCTBEHHLIE DPEaKIINM), IMOJydYeHUe W IIPU-
MeHeHWUe.

Auemon: cmpoerue, pusuueckue u xumuieckue cgoiticmaa (pe-
AKUUU OKUCAEHUS U B0CCMAHOBJEHUSA ), NOLYUeHUE U NPUMEHEeHUE.

OnHOOCHOBHBIE IIpefebHbIe KapOOHOBBIE KHCJIOTHI. MypaBbU-
Hasg M YKCYCHad KHCJIOTHI: CTPOEHUe, (pu3muecKue M XUMUUECKUe

6 Kypcusom B TeKCTe BBIIeJIeHbI 3JIEMEHTHI COlep:RaHuA yueOHOrO Mare-
puaza, KOToOpble M3y4YaloTCs B 03HAKOMUTEJHLHOM IIJIaHe M He BKJII0Ya-
IOTCA B COCTaB IPeAMeTHBIX pesdyabTaToB ocBoeHua OOII COO ma 6aso-
BOM ypOBHe.



cBoiicTBa (cBoiicTBa, OOIMe AJIS Kjacca KHCJIOT, pPeakIlis dTepu-
dburanum), noayuenue u npumenenne. CreapuHOBas U OJIEMHOBASA
KHCJIOTHI KaK IIPEeICTABUTEIN BBICIINX KapOOHOBBIX KHCJIOT. MbLia
KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, X MOIOIIee JeiicTBue.

Croxxkuble 9pUpPhl KaK IPOM3BOAHBIE KApPOOHOBBLIX KMCJIOT. M-
IpoJsiu3 ca0KHBIX 9¢upoB. JKupsl. ['maponus xkupos. [IpumeHeHue
JKUPOB. Buosiornueckas poJib *KUPOB.

YriaeBompl: cocTaB, Kiaaccum@UKAIMA YIVIEBOAOB (MOHO-, AU- U
nonmcaxapuzbl). [UII0K03a — MTPOCTEHINUIT MOHOCAXapUI: OCOOeH-
HOCTH CTPOEHUSA MOJIEKYJIBI, (pu3udecKue U XUMUUYecKUe CBOIMCTBA
(B3aumogeiictBue ¢ rugpokcugom Mmenu(Il), oxkmucieHme ammwmau-
HBIM pacTBopoM okcuzaa cepebpa(l), BoccraHoBeHUHe, OpoKeHUE
TUIIOKO3bI), HAaXOXKJIeHWe B IPUPOJEe, IPUMeHEeHue, O0MoIoTuyecKas
posb. PoTocuHTE3. PPYKTO3a KaK M30MeEP TIIFOKO3BI.

Caxaposa — npedcmasumenv ducaxapudos, 2u0poaus, Haxodxi-
deHue 6 npupode u npumeHeHue.

Kpaxman u 1mejaioio3a Kak IIPpUPOAHbIe moauMepbl. CTpoeHnue
Kpaxmajia W I[eJUII0JI03bI. PusnuyecKre WM XUMUUYECKHe CBOICTBa
KpaxMaJjia (ruapoJin3, KaueCTBeHHAA PeaKIUsa C MOJOM).

IKCIepUMeHTaJIbHBIE METOALI N3YUYEHUs BeIleCTB M HX IIpeBpa-
IeHn: TPpoBeieHne, HabII0leHre 1 OTTUCaHue JeMOHCTPAITMOHHBIX
ONBITOB: TOPEHUEe CIIUPTOB, KaUeCTBEHHBIE PEaKIINU OJHOATOMHBIX
crupToB (oKucaeHue srtamosa oxcumom menu(Il)), MHOroaToOMHBIX
CIIMPTOB (B3amMoOjielicTBHe TiuIilepuHa ¢ ruapoxcumom wmexu(Il)),
anbpaeruoB (OKUCIEHNe aMMUaYHbIM pacTBOpoM okKcuaa cepedpa(l)
u runpokcumzom wmenu(Il), BzammomeilicTBue KpaxmaJa C HOAOM);
IpoBeieHNEe MTPAaKTUUYEeCKO paboThI: CBOMCTBA PAaCcTBOpa YKCYCHOI
KMCJIOTHI.

Pacuémmnwie 3adavu

Berumciaenus 1o ypaBHEHUIO XWMUYECKON peakKiuu (Macchl,
00béMa, KOJIMYECTBA MCXOIHOI'0 BeIeCTBa WJIU MPOAYKTa PeaKI[uu
0 M3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OMHOTO M3 MCXOMHBIX
BeIlleCTB UJIN IPOAYKTOB PEaKIIN).

AzoTcopepykalime opraHMYeckme coeanHeHns

Amunvl. Memuaamun u GHUJLUH: cocmas, cmpoeHue, Qusuye-
CcKue u xumuyeckue ceoiicmaa (zoperue, 3aumodeiicmaue ¢ 6000i
U Kuciomamu).

AMUHOKHMCIOTHI KakK aM@OoTepHBbIe OpPraHWUYecKUe COeNUHEHUS.
dusnyeckre M XUMHUUYECKNE CBOMCTBA aMUHOKMCJIOT (Ha IIpuMepe
rmunvHa). Buosornyeckoe 3HaueHMEe aMUHOKUCIOT. IlenmTuabl.

Benkm kKak mTpUpPOAHBIE BBICOKOMOJIEKYJISIPHBIE COETUHEHU.
IlepBuunas, BTOpUYHAA U TPETUUYHAS CTPYKTypa OEJIKOB. XUMU-



YyecKue CBOMCTBA OEJIKOB: I'MAPOJIN3, JeHATypPallusd, KaueCTBeHHbIe
peaxiiuu Ha OeJIKHM.

IKCIepUMEHTAJTbHLIE METOAbI M3YUEeHUsI BEeleCTB M MX HpeBpa-
IeHunii: Hab/ioeHre U ONMCaHNe JeMOHCTPAI[MOHHBIX OIBITOB: Me-
HaTypauus 0eJKOB IPpU HarpeBaHUU, IIBETHBLIE PEaKINU OEJKOB.

Bb|c0|<0Mone|<yn9|pr|e coegunHeHund

OcHOBHBIE TIOHATUSA XUMUU BBICOKOMOJEKYJIAPHBLIX COEIUHE-
HUM: MOHOMED, IIOJNMEDP, CTPYKTYPHOE 3BEHO, CTeIIeHb ITOJIMMEePU-
3a1n, CPpeaHAsa MoJeKyaapHad Macca. OCHOBHBIE METOAbI CHTE3a
BBICOKOMOJIEKYIAPHBLIX COEAWHEHUN — MOJUMEePU3alusa UM TIOJIU-
KOHIeHCAIUA.

ITnacmmaccol (noausmujied, NOAUNPONUJLEH, NOAUBUHUILXILO-
puod, noaucmupon). HamypanvHsiii u cunmemuieckue KayvyxKu
(6ymaduenosubLili, XA0PONPeHOo68blll U uU30npeHosvlil). Boanoxna:
HamypaJsvHble (XJLONOK, Wepcmb, WENLK ), uckyccmeennvle (aye-
mamHoe 80J10KHO, BUCKO03a ), CUHmMemuyeckue (Kanpor u 1a8caH ).

OKCIEePUMEHTAJIbHLIE METOAbI M3YUEHNsI BEIlleCTB M MX IpeBpa-
IIEHWH: 03HAKOMJIEHNE C 00pas3IaMy IPUPOIHBIX U NCKYCCTBEHHBIX
BOJIOKOH, IIJIJACTMAaccC, Kay4yKOB.

Mescnpedmemnovie céa3u

Peanusanusa MeXIpeIMeTHBIX CBA3elH NpU U3YUeHUN OpraHuve-
cxoii xumuu B 10 KJjacce OCYIIECTBJISETCA uepes HCIIOJIbL30BaHUe
KakK OOIIMX eCTeCTBEHHO-HAYYHBIX NMOHATHUIN, TaK W HOHATHUI, AB-
JISIOIINXCS CUCTEMHBIMU JJISI OTAEJBHBIX IIPEJMETOB €CTEeCTBEHHO-
HaY4YHOTO ITMKJIA.

O6me ecTecTBeHHO-HAYYHBLIE TMMOHATHA: ABJIEHUE, HAYUHBIN
daxT, rumoresa, 3aKOH, TeOPUs, aHAJINS3, CUHTE3, KJacCUPUKaIus,
ePUOANYHOCTD, HAOJIIOMeHe, U3MEPEeHNEe, SKCIIEPUMEHT, MOIEJIN-
poBaHue.

dusura: marepus, SHEPrus, Macca, aToOM, JIEKTPOH, MOJIEKY-
Ja, dHepTreTUUYeCKuil ypOBeHb, BEIleCTBO, TeJ0, 00HLEM, arperaTHoe
COCTOSTHIE BeIlecTBa, (PU3WUECKUe BEJIUUYNHBLI U eOUHUIILI UX U3-
MepeHUs.

Buosorusa: kierka, opraausm, 6mocdepa, oOMeEH BeIleCTB B Op-
ranmusaMe, GOTOCUHTE3, OMOJIOTUUECKN aKTUBHBIE BellecTBa (0eaKu,
YIJI€BOIBI, JKUPHI, GPEPMEHTHI).

Teorpadusa: mMuHepasbl, TOPHBIE HTOPOAbI, MOJIE3HBIE HCKOIIae-
MbI€, TOILJINBO, PECYPCHI.

TexHosiOorHA: TMHUINEBbIe IIPOAYKTHI, OCHOBBLI PAIMOHAJIHLHOTO
OUTAHUS, MOIOINE CPeNCcTBa, JIEKAPCTBEHHBIE M KOCMETHUYECKUe
mperaparhbl, MaTepPUabl U3 MCKYCCTBEHHBIX M CHUHTETUYECKUX BO-
JIOKOH.




11 KJIACC. OBLIAA U HEOPTAHUYECKAA XUMKUA

TeOpeTI/ILIeCKMe OCHOBbI XUMNU

Xumunueckuii sjaemeHT. Atom. fapo aTtoma, M30TOIIBI. IJIEK-
TpOHHAaA O0O0JIOUKA. JHepreTUdYecKrue YPOBHUM, MOAYPOBHU. ATOM-
HbIe opOuTanu, S-, p-, d-sjmemMeHThI. OcOOeHHOCTH pacIpeneeHUsT
5JIEKTPOHOB II0 OPOUTAJAM B aTOMaX 3JIEMEHTOB IIEPBBIX UETBHIPEX
IepuOoI0B. JJIEKTPOHHAS KOHPUTYypaIrua aTOMOB.

Ilepuoanueckuit 3akoH u Ilepuogrueckas cucTeMa XUMUYECKUX
saemeHToB I[. I. MeHgeneeBa. CBA3b IEPUOAUUYECKOTO 3aKOHA U
Ilepuogmueckoit cucrembl xuMuueckux saeMmeHToB I[. WI. Menne-
JieeBa C COBPEMEHHOI Teopuell CTPOeHUsA aTOMOB. 3aKOHOMEPHOCTU
U3MEHEHUs CBOMCTB XMMUUYECKUX DJIEMEHTOB U 00pasyeMbIX WMU
HPOCTBIX M CJOYKHBIX BEIIEeCTB II0 TPYIIIaM U IepuogaM. 3HaueHue
epUOAMYECKOr0 3aKOHA B PAa3BUTUMN HAYKH.

CrpoeHure BellecTBa. XUMHUeCKad CBA3b. BHUIBI XUMUYECKOH
cBA3U (KOBaJIEHTHAsl HEHOJIAPHAA W IIOJsIpHAs, MOHHAS, MeTaJl-
andeckad). MexaHmnaMbl 00pas3oBaHUA KOBAJEHTHOM XUMUYECKOM
cBA3U (OOMEHHBIN M NOHODPHO-AKIENITOPHBIN). BomopomHasa cBA3L.
BajleHTHOCTE. OJIEKTPOOTPUIIATENIBHOCTh. CTemeHb OKHCJIEHUA.
Woubl: KaTUOHBI U aHUOHLI.

BeirecTBa MOJIEKYJIAPHOTO M HEMOJEKYJIAPHOTO CTpoeHusA. 3a-
KOH IIOCTOSHCTBA COCTaBa BellecTBa. THIBI KPUCTAIIUUYECKUX Pe-
HIETOK. 3aBUCHUMOCTh CBOMCTBA BEIeCTB OT TUIA KPUCTALINUYECKON
PpeléeTKu.

ITouaTue o AuCIepCcHBLIX cucTeMax. VICTHHHBIE M KOJIJIOUIHBIE
pactBopnl. MaccoBasi 4oJis BellleCTBa B pacTBOpe.

Krnaccuduramus HeopraHuyeckux coenmuenuii. HomeHKIaTypa
HeOpPraHmuecKUX BeIllecTB. I'eHeTUUYeCKas CBA3b HEOPraHUUYECKUX
BeIIeCTB, HIPUHAIJIEKAINX K PA3IIMIHBIM KJIacCaM.

Xumuueckasa peaxknua. Kiaaccupuramma XUMHUUYECKUX pPeakIuit
B HEOPraHWYECKON W OPraHUYEeCKOM XWUMHUU. 3aKOH COXPaHEeHUS
Macchl BeIlleCTB; 3aKOH COXPAaHEHUs W IIpeBpallleHUs SHepruu npu
XUMUYECKUX PeaKInAX.

CKOpOCTh peakiiiu, €€ 3aBHCHMOCTh OT Pa3jIMYHBIX (PaKTOPOB.
ObpaTuMble peakIuu. XUMHUUYecKoe paBHoBecue. PaKTOpPLI, BINUSA-
IoNIWe Ha COCTOsAHUEe XUMHUYeCKOoro paBHoBecusa. IIpunnun Jle Ila-
TeJabe.

AIeKTpoanuTudeckas aucconuanuda. CUIbHBIE U CJIA0ObIe 9JIEKT-
poautsi. Cpea BOAHBIX PACTBOPOB BEIIECTB: KUCJAsd, HENTpab-
Hasi, megouHas. ITonamue o 60odopodnom norxasamene (pH) pac-
meopa. Peakniuu mouHOTO OoOMeHa. I'udposu3 HEOpzaHUYEeCKUX U
Op2AHUYECKUX 8eULeCmE.



OKHuCINTEeIBLHO-BOCCTAHOBUTEIbHBIE peaknuu. Ilonamue 00
aJleKmpoau3e pacniaeos u pacmeopos coeii. Ilpumerenue anex-
mpoausa.

OKCIEePUMEHTAJNbHLIE METOAbI M3YUEHMsI BEIleCTB M X HpeBpa-
IeHni: teMoHcTpanusa Tabaul «Ilepumoguueckas cucreMma XuMuue-
ckux aseMmeHTOB [[.V1. MeHneneeBa»; maydeHue MojAesieil KPUCTAJI-
JUYECKUX PEIIETOK; HAaOJMIoAeHNe U OMMCaHNe TeMOHCTPAITMOHHBIX
u 1a60pPaTOPHBIX OIBITOB (pPasjosKeHue IMIePOKCHUIa BOOOPOAa B IPU-
CYTCTBUU KaTajJamsaTopa, oIpelejieHUe CPeabl PACTBOPOB BEIIECTB
C TOMOIIbI0 YHUBEPCAJHbHOTO WHAMKATOPA, PeakIuu MOHHOTO 00-
MeHAa); IIPoBeJleHre MPaKTHUUYeCcKoi padoThl « BiausHue pasiauyuHbIX
$aKTOPOB HA CKOPOCTh XMUMUUYECKOMN PEaKI[UM».

Pacuémmnwvie 3adavu

Pacuérsr mo ypaBHEHUAM XUMWYECKUX DeaKIuii, B TOM YHCJIe
TEPMOXUMUUYECKIE PACUETHI, PACUETHI C MCIOJb30BAHUEM ITOHATUS
«MaccoBasi DOJIS BeIecTBa».

Paszgen 2. HeopraHunueckas xvumus

Hewmerannbi. Ilonoxxenne Hemerannos B Ilepuonmnueckoii cucre-
Me xuMuuecKkux syaeMeHTOB .M. MeHaeneeBa u 0COGEHHOCTU CTPO-
eHnsi atomMoB. PuanuecKue CBONCTBA HEMETAJJIOB. AJLIOTPOIIUS
HeMeTaJIJIoB (Ha mpuMepe KUCJIopoaa, cepbl, ocdopa u yriepomaa).

XuMHUYECKHEe CBOWCTBA BaKHEHINNX HEMETAJJIOB (TajJIoTeHOB,
cepnl, asora, ¢ocdopa, yriepoma M KPeMHUSI) U UX COeTUHEHUI
(OKCHUIOB, KHCJIOPOMACOMEPIKAIINX KIHCJIOT, BOJZOPOAHBLIX COEIUHE-
HUHA).

IIpuMeHeHMe BaKHEHIINX HEMETAJJIOB 1 UX COeTUHEHUI.

Meranapi. IToao:xenme merannoB B Ilepuogmueckoii cucTeme
xuMmuueckux saemeHToB . I. MennmemneeBa. OcobeHHOCTU CTPO-
eHUS BJIEKTPOHHBIX 000JI0UeK aToOMOB MerajiioB. OOiue ¢usmue-
CcKUe cBoMcTBa MeTaaoB. CIyiaBbl METAJJIOB. DJIEKTPOXUMUYECKUA
pAL HaANIPAKEHUN MeTaJJIOB.

XyMuduecKkue CBOMCTBA BajKHeNIINX MeTaJJIOB (HaTpuii, Kaaui,
KaJnbIinii, MarHuii, aJlOMUHNI, ITUHK, XPOM, ’KeJjie30, MeIb) U UX
CoeqHEeHUNA.

OO61ime crmocoObl TONyUYeHUA MeTalioB. Memaanypeus. Kop-
posus memannos. Cnocobv. 3auums. om kopposuu. IIpumeHeHUE
MEeTaJIJIOB B OBITY U TEeXHUKE.

IKCIepUMEHTAJTbHBIE METOAbI M3YUYEHUsI BEIeCTB M MX HpeBpa-
MEeHN: W3ydyeHWe KoJaeKIuu «MeTaysibl W CIIaBBI», 00pasIioB
HEMETAaJIJIOB; PeIllleHhe 3SKCIIEPUMEHTAJbHBIX 3ajad; HaOJiomeHme
U OIMCaHWe JeMOHCTPAI[MOHHBIX U JaOOPATOPHBIX OIBLITOB (B3au-
MOJleficTBUE TUAPOKCHUAA AJIOMHHUA C PACTBOPAMHU KHUCJIOT U IIe-
Jouell, KaueCTBEeHHbIE PeaKIIUU Ha KATHOHBLI METAJJIOB).




Pacuémmnwie 3adauu

Pacuérsr macch! BeliecTBa 1 00b€Ma ra3oB MO NBBECTHOMY KO-
JINYECTBY BeIIEeCTBA, Macce UIU O00BEMY OZHOTO U3 yYACTBYIOIIUX
B PeaKIuU BeIecTB; pacuérbl Macchl (00BEMa, KOJIMYECTBa Bellle-
CTBa) IPOAYKTOB PeaKIMU, €CJU OJHO U3 BEIIECTB MMeeT IPUMECH.

XUMKMa N Xun3Hb

Posp xumuy B o6ecrieueHUY 3KOJIOTUUECKOM, 9HEPreTUIeCKO u
OUIEeBOH 0e30IIacHOCTH, PA3BUTUN MeAUIIUHBI. IloHATHE O Hayd-
HBIX METOJAaX MO3HAHUA BEUIECTB U XUMUYECKUX PeaKInii.

IIpencraBieHua o6 oOIMIMX HAYUYHBIX NPUHIMIAX TPOMBIILIEH-
HOT'O TOJYUYEHUS BaKHEUIINX BEIIEeCTB.

Yesl0BEK B MUpPE BEUIECTB M MAaTEPUAJIOB: Ba)KHEUIINE CTPOU-
TeJIbHBIE MaTepHajbl, KOHCTPYKIMOHHBIE MaTepuajbl, KDPAaCKWU,
CTEeKJIO, KepaMUKa, MaTepuasbl [Jsd 3JIEKTPOHUKUW, HaHOMAarepua-
JIbI, OpraHUYeCcKNe U MUHepaJbHbIe YIOOpeHUs.

XuMusa m 340POBhE UEJIOBEKA: IPaBUJa MCIOJb30BAHUSA JIEKap-
CTBEHHBIX IIPEIapaToB; IpaBMja 6e30IIacHOr0 UCIOJIb30BAHUS IIPe-
napaToB OBITOBOI XMMUU B MOBCEJHEBHOM KU3HU.

Mesnnpedmemnsie céa3u

Peanuzanusa MeXIpeIMeTHBIX CBA3€H IIPU U3YUYeHUU OOIel u
HeopraHmuecKoil xuMuu B 11 Kjacce OCyLIECTBIAETCA Uepe3 UC-
HOJIb30BaHME KaK OOIIMX eCTeCTBEeHHO-HAYYHBIX NOHATUIM, TaK U
HOHATUH, SABJIAIONINXCA CUCTEMHBIMU IJSA OTAEJNLHBIX IIPEIMETOB
€CTEeCTBEHHO-HAYYHOTO IIMKJIA.

O6mIue ecTecTBeHHO-HAYUYHBIE TMOHATHA: HAYUHBIN (GaKT, TUIO-
Te3a, 3aKOH, TeOPUs, aHAJINS3, CUHTE3, KIacCupuKanusa, mepuogmnd-
HOCTh, HaOJIOfeHVe, 9KCIEePUMEHT, MOJAEeINpPOBaHUE, M3MepeHUue,
sIBJIEHUE.

dusuka: MaTepusi, 9Heprus, Macca, aTOM, JJIEKTPOH, IIPOTOH,
HEUTPOH, WOH, M30TOI, PAAMOAKTUBHOCTH, MOJEKYJa, SHEPTreTU-
YEeCKUUl ypOBEHb, BeIeCTBO, TeJ0, 00BEM, arperaTHoe COCTOSHUE
BeIllecTBa, QU3NYECKUe BeJIUUNHBI U eIUHUIBI UX U3MEPEHUsI, CKO-
POCTh.

Buosorusa: kierka, opranmsm, sKocucreMa, ouochepa, MaKpo-
¥ MUKPOJJIEMEHTHI, BUTAMUHBI, OOMEH BEIeCTB B OpraHU3Me.

Teorpadua: muHepasapl, TOPHBIE HNOPOIBI, IOJIE3HBIE WMCKOIIae-
MbI€, TOILJINBO, PECYPCHI.

TexHOJIOTUA: XUMUYECKAsd MTPOMBINLIEHHOCTh, MeTaJLIyprud,
TIPOU3BOJICTBO CTPOUTENHLHBIX MAaTEPUAJIOB, CEIbCKOX03AHCTBEHHOE
IPOU3BOJACTBO, MHUINEBas IPOMBINLJIEHHOCTh, (papMaleBTUUYECKas
IPOMBIIIIIEHHOCTh, IIPOM3BOACTBO KOCMETUYECKUX IIPeraparos,
IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATEPUAJIOB, 9JE€KTPOHHAS IIPO-
MBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



TEMATUYECKOE NJAHWUPOBAHUE YYEBHOIO NPEAMETA «XUMUA»

YuebHbiii npeaMer «XumMua» (6as3oebili ypoBeHb)

Bcero 70 u, u3 Hux 6 ¥ — pesepBHOE BpeMs

10 KJTACC. OPTAHUYECKAA XUMUA

1 u B HezeJ10, Bcero 35 4, 3 HUX 3 U — pPes3epBHOE BPeMs

IIpumepHbIe TEMBI,
PacKpsIBaone JaHHBII
pasaes mporpaMMsbl, 1
KOJIMYECTBO YaCOB, OTBO-
AUMO€e HAa UX U3ydYeHue

OcHOBHOE coaepskaHue

OcHOBHBIE BUIBI J€ATEJILHOCTH
00yJaIOIIUXCS

Pazgen 1. TeopeTnueckne OCHOBBI OpraHUYecKoi xumuu (3 1)

Tema 1. IIpegmet
OpraHN4YecKoOd XMMUHU.
Teopusa XUMHUIECKOro
CTPOEHUS OPraHUYeCKHX
coegnHeHMi (3 1)

IIpegmer opraHMYECKON XUMUU: €€ BO3-
HUKHOBEHUE, PA3BUTHE U 3HAUEHUE B
MOJIYYeHUY HOBBIX BEIECTB U MaTepPuajoB.
Teopusa cTpOeHUS OpPraHWYECKUX COeIVHe-
Huit A. M. BytiepoBa, eé 0OCHOBHBIE ITI0JIO-
skeHuA. CTPYKTypHBIE (DOPMYJIBI OPTaHU-
yecKux BemfecTB. ['omosiorusi, n3oMepus.
XuMuyecKas CBA3b B OPTaHUYECKUX COeNU-
HEeHUAX: KpaTHbIe CBSA3U, G- U T-CBABU.

IIpencraBienue o KiaccudUKaIu Op-
raHmyecKux BemiecTB. HoMeHKIaTypa
OPraHMYecKuX COeqUHEeHUl (cucrema-

THUYecKasd) U TPUBUAJLHbIE HA3BaHUSA

BaXKHEHUIINX IpeACTaBUTeIeH KJIacCOB
OpPraHUYeCcKUX BELIEeCTB.

= PacKpbIBAaTh CMBICJI U3YyYaeMbIX ITOHATUHI
(BBIABJIATH UX XapaKTepHbIe IIPU3HAKHN),
yCTaHABJINBATH UX B3aMMOCBSI3b.

= [IpUMEHATH MOJIOKEHUS TEOPUU CTPOe-
HUSA OPTaHUUYECKUX COeTUHEeHUH
A. M. ByrnepoBa s 00bsCHEHUA
3aBHUCUMOCTH CBOICTB BEIIECTB OT UX
cocTaBa M CTPOEHUA.

= Mcro1b30BaTh XUMUYECKYI0 CUMBOJIM-
Ky [IJIs1 COCTABJICHUS MOJIEKYJIAPHBIX 1
CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEH-
HOIT) GOPMYJ OPraHUUYECKUX BEII[eCTB.

= OmnpenenasiTh BUALI XUMUYECKOUN CBA3SU
(oguHapHbIE, KPATHBIE) B OPraHUYECKUX
COeIUHEHUAX.




JeMmoHcTpanuu

— O3HAKOMJIEHME C 00pasnaMu OpraHu-
YeCKMX BEI[eCTB M MaTepruaiaMu Ha UX
OCHOBE;

— OIBITHI IO IPEeBPAIlleHUI0 OpraHuye-
CKUX BeIleCTB IPU HarpeBaHUU (IJIaBJie-
HUe, O0yrJIMBaHUe U IOpeHue).

JIaGopaTOpPHBII OIIBIT

— MOJeJIMPOBaHUE MOJIEKYJ OpraHude-
CKUX BellleCTB

» PacKpbuIBATh POJIb OPraHUYECKONH XUMUM
B "KM3HU YeJI0BEKAa, WILIIOCTPUPOBATh
CBS3H C APYTMMU HAYKaMU.

= HabirogaTh ¥ OMUCHLIBATEH JEMOHCTPAIIH-
OHHBIE OIIBITHI; IPOBOAUTHL U ONKCHIBATH
J1ab0opaToOpHbIE OIBITHL

Pasngexa 2. Yraesogopoas: (12

)

Tema 2. IIpenensHbie
YIJIEBOTOPOIBI —
ajkaHsbl (2 9)

AJIKaHBI: COCTaB U CTPOEHNE, I'OMOJIOTH-
yecKuil pan. Meran u 3TaH — IIPOCTEN-
1Ive IIPeICTABUTENN AJIKAHOB: (pusmue-

CKUe U XUMHUUEeCKHe CBOIcTBa (peakiuu
3aMeleHuA U FOPeHUs1), HaXOKIeHre B
Opupoje, IOJyUeHNEe U IIPUMeHeHue

= PacKphIBaTh CMBICJ M3y4YaeMBbIX IIO-
HATUH (BLIABIATh UX XapaKTepHBIE
NPU3HAKHN), YCTAHABJINBATH X B3aUMO-
CBfA3b, HUCIIOJb30BAaTh COOTBETCTBYIOIIHE
HOHATHUSA MPU OIMMCAHUU COCTAaBa, CTPO-
€HUSA U IPeBpallleHuil OPraHnYeCKuX
COeIMHEeHUH.
= VMcroib30BaTh XUMUYECKYI0 CUMBOJIM-
Ky [IJIsI COCTABJICHUS MOJIEKYJIAPHBIX 1
CTPYKTYPHBIX (Pa3BEPHYTOM, COKpPAIIEH-
HOIT) GOopPMYJ OPraHNUYECKUX BEIleCTB.
YeranaBiauBaTh MIPUHAIIEIKHOCTD Be-
1IEeCTB K OIPeNeJEHHOMY KJaccy yrie-
BOJIOPOIOB II0 COCTABy U CTPOEHUIO,
Ha3BIBATh UX MO0 CUCTEMATUYECKON HO-
MEeHKJIAType; MPUBOAUTH TPUBHUAILHBIE




IIpodonscenue

IIpumepHbIe TEeMBbI,
PackKpsIBaoIe JaHHBII
pasges NIporpaMMsbl, 1
KOJIMYECTBO YacOB, OTBO-
IUMOe HA UX H3yYeHHe

OcHOBHOE coaepskaHue

OcHOBHBIE BUABI JeATEILHOCTH
00yJaIOIIUXC

Tema 3. HenmpeaeabHbie
YyIIeBOAOPOAbI: aJIKEHBI,
aJKaIMeHbl, aJIKHHBI

(6 9)

AJTKeHBI: COCTaB U CTPOEHMEe, TOMOJIO-
TUYEeCKUI PAA. OTUJIEH U IPONUJIEeH —
mpocTeiilie MPeJCTaBUTENN AJTKEHOB:
dusnUecKre M XuMHUUYeCKue cBoicTBa (pe-
aKIUY F'UAPUPOBAHUS, TaJIOT€HUPOBAHUS,
TUApAaTaIuy, OKUCIeHUA U IOJIUMepu3a-
Uu), TOJyUYeHVe U IPUMeHeHNe.

Anxkanuensl. Byraguen-1,3 u meTuady-
TagueH-1,3: cTpoeHne, BaXKHeHIIe
XUMUYECKHe CBOUCTBa (peaKIud MoJIuMe-
pusamnun). Ilosyuyenne CHUHTETUUECKOTO
KayuyyKa U PesUHBI.

AJKUHBI: cOCTaB 1 0COOEHHOCTH CTpPOEe-
HUA, TOMOJIOTUYECKUI PAX. AleTuieH —
IPOCTENINNI IPEACTABUTEb AJKUHOB:
cocTaB, CTpoeHUe, GU3UUECKUe U XUMU-
YecKUe CBOIicTBa (peaKIuy I'UIpUpPOBa-
HUS, TaJIOTEeHUPOBAHUA, TUAPATAINH,
TOpeHUs), IIoJyYeHue U IPpUMeHeHue

Ha3BaHUA OTAEJIBHBIX Hpe,Z[CTaBI/ITEJIeﬁ
yIVIeBOLOPOZOB.

OnpenenaTs BUABI XUMUYECKOH CBA3U
B MOJIEKYJIaX YIJIEBOAOPOIOB; XapaKTe-
pu30BaTh 3aBUCUMOCTb PEaKIMOHHOMK
CIIOCOGHOCTH YTJIEBOJOPOOB OT KPATHO-
CTU KOBAJIEHTHOI CBA3U.
XapaKTepusoBaTh COCTaB, CTPOEHUE,
npuMeHeHte, pusuyecKrue U XuMuue-
CKIe CBOICTBA, BaXXHEHIIIE CIOCOObI
IIOJIy4YeHUAd TUIIUYHBIX HpeI[CTaBHTEJIeﬁ
PasIUYHBIX KJACCOB YIJIEBOJOPOIOB
(meraHa, sTaHa, STUJIeHA, alleTUJIeHa,
oyraguena-1,3, 6eHsosa).

BEBIABIATH TeHETUYECKYIO CBA3h MEKIY
YIJIeBOAOPOAAaMU W MOATBEPKIATDL €6
Ha/jnyve ypaBHEHUAMUN COOTBETCTBYIO-
IUX XUMUYECKUX PEeaKIUil ¢ UCIIOJIb30-
BaHUEM CTPYKTYPHBIX (POPMY.JI.
XapaKkTepu30oBaTh UCTOUHUKU YIJIEBO-
IOPOTHOTO ChIPbA (He(Th, TPUPOTHEII
ras, yroJjb), CIOCOObI UX MEePEPabOTKY
U IPaKTUYECKOe IIPUMeHEeHUe II0JIyJae-
MBIX TTPOAYKTOB.




Tema 4. ApomaTnuecKue
YIJIEBOTOPOaBI (2 1)

Apensi. Bensou: cocras, cTpoeHnue,
dusuuecKkre U XUMHUYECKUE CBOMCTBA
(peaxknuy raJIoTeHUPOBAHUA U HUTPOBA-
HUf), IOJTyUeHNe U npuMeHeHne. Toay-
o1: cocmae, cmpoeHue, uauiecKue u
xumuieckue ceoiicmea (peaxyuu zanoze-
HUPOBAHUS U HUMPOBAHUS), NOJLYLEeHUE
u npumeHeHue. TOKCUYHOCTL apEHOB.
TeneTuueckasd cBA3b YIJIEBOLOPOJOB, IIPU-
HaJJIeKaIluX K PasJMYHBIM KjaccaM

Tema 5. IIpupogusie
MCTOYHMKM YIIIEBOIOPO-
OB M MX mepepadcoTKa
(2 9)

IIpupoaHbIle NCTOUYHUKU YII€BOAOPOIOB.
IIpupomHBIi ra3 U MOOyTHBIE HEQTAHBIE
rasel. HedTb u eé mpoucxoxkgenune. Cmo-
co0OBI mepepaboTKU He@THU: MeperoHkKa,
KPEKUHT (TepMUUYEeCKU, KaTaJIuTuue-
CKUii), nuposus. IIpoayKTsI nepepaboTKu
HedTH, UX IPUMEHEHNE B IIPOMBIIILJIEH-
HOCTHU U B ObITy. KaMeHHEBIH yronp u
IPOAYKTHI €ro IepepaboTKu

JdemoncTpanmusa
— roJuteknuu «HedTb» 1 «YToab».
JlaGopaTopHbIe ONBITHI

— O3HaKOMJIEeHUuEe C o6pa3uaMH ILIacT-
MacC, KaAYy4yYKOB U PE3UHBI;

— MOJeJIMpOBaHNE€ MOJIEKYJI yIjIeBOoO0PO-
OB U raJIOT€eHOIIPOU3BOAHBIX.

= Vlcmioib30BaTh €CTECTBEHHO-HAYUHBIE
METObI TO3HAHUA — IMPOBEJeHue,
HaOIIOeHNEe U ONUCAHNE XUMUIECKOTO
9KcIepuMeHTa (1abopaToOpHBIE U IIPaK-
TUYecKue paboThl).

= CyemoBaTh IIpaBuJjiaM 0e30IracHOi pa6o-
THI B JJa60OpPaTOPUHU IIPU UCIOJIHB30BAHUU
XUMUYECKOH ITOCy bl M 000pYyAOBaHUS,
a TaK/Ke IIpaBUJIaM OOpallleHUA C Be-
I[eCTBAMHU B COOTBETCTBUM C MHCTPYK-
IUAMHY IO BBITTOJHEHUIO JIaO0PaTOPHBIX
OIIBITOB M MPaKTUYECKUX PaboT 110
TOJYUEeHUIO0 M U3YUEHUIO0 OPTaHUUYECKUX
BEIIeCTB.

= [IpencTaBiaATh Pe3yabTATHl 9KCIEPUMEH-
Ta B (popMe 3amucHu YpaBHEHUI COOTBET-
CTBYIOIIUX PEaKINil U JeJIaTh BHIBOABI
Ha UX OCHOBE.

» [IpOBOAUTH BLIUMCJICHUS IO YPABHEHUIO
XUMUYECKON peakI[nu.

= CaMOCTOATEJNLHO IIAHNPOBATL U
OCYIIECTBJIATh CBOIO IIO3HABATEIBLHYIO
IeATeJIbHOCTD; MPUHUMATL aKTUBHOE
y4acTue B IPpyHIOBOM yueOHOM JesaTesb-
HOCTH




IIpodonscenue

IIpumepHbIe TEeMBbI,
PackKpsIBaole JaHHBII
pasges NIporpaMMsbl, 1
KOJIMYECTBO YacOB, OTBO-
IUMOe HA UX H3yYeHHe

OcHOBHOE coaepskaHue

OcHOBHBIE BUABI JeATEILHOCTH
00yJaIOIIUXC

IIpakTuyeckas paGora

Ne 1. TTonmyueHue sTuJIeHA U U3YUEHUE
ero CBOICTB.

Beruunciaenus
— II0 YPaBHEHUIO XUMUYECKON peariuu
(Mmacchl, 00bEMa, KOJIUYECTBA MCXOTHO-
TO BellleCTBa WJIU IIPOAYKTa PEaKIUU II0
M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 MCXOMHBIX BEIECTB WJIU IIPO-
OYKTOB peakIium)

Pasnex 3. Kucmopoaconepskamue opranndyeckue coequnenusa (12 qa)

Tema 6. CiupTsI.
®enoa (3 u)

IlpenenbHBIE OHOATOMHBIE CIIUPTHI. Me-
TAaHOJI W dTAHOJ: CTPOEHUE, PU3nUecKue
" XUMUYECKHe cBoiicTBa (pPeakIiu C aK-
TUBHBIMU METAJLJIAMU, TaJIOreHOBOIOPOIa-
MU, TOpeHue), npuMeHeHue. BomopogHas
cBA3b. [lelicTBMEe MeTaHOJIA M 3TAaHOJa Ha
OpraHuU3M YeJjIOBEeKa.

MHuoroaroMHbI€ COUPTHI. ATUIEHTIINKOID
U TVINIEPUH: CTPOeHUue, PuanvecKue u
XUMUYECKUe cBolicTBa (B3auMomeiicTBre
CO I[eJIOYHLIMHU METAJJIAMU, KaueCTBeH-
Has peakIusa Ha MHOTOATOMHBIE CITMPTHI).

PackprIBaTh CMBICT U3yYaeMbIX IIO-
HATUH (BBIABIATh UX XapaKTepHBIe
OpU3HAKN), YCTAaHABJIWBATH UX B3aMMO-
CBA3b, HCIIOJb30BATH COOTBETCTBYIOIINE
HOHATUA IPU ONUCAHUU COCTaBa, CTPO-
eHUA U IPEeBPAallleHNil OPraHNnYeCKUX
COeIHEeHUH.

Hcnonb30BaTh XMMUUECKYI0 CHMBOJIUKY
JIJIS COCTABJIEHUSI MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (PasBEPHYTOM, CO-
KpauéHHoi) GopMyJs opraHudecKux
BEIIIeCTB.




HeticTBue Ha opraHu3m uesioBeka. Ilpu-
MeHeHUe TVINIePUHA U STUJIEHTINKOJIA.

denon. CTpoeHUE MOJIEKYJIbI, QU3UUe-
CKUe U XUMU4YecKre cBoMcTBa (eHOIA.
ToxcuunocTh (henona. IIpumenenue
denoIa

Tema 7. Aapmeruasl.
KapOoHoBbIE€ KMCJIOTHI.
Caosxnbie 3cupsr (7 a)

Anbgerunsl u kemorsvt. PopManbaeTus,
aleTaJbeTu]: CTpoeHNe, GusNIecKue 1
XUMUYECKHe CBOICTBa (pPeaKIuy OKUCJIe-
HUA ¥ BOCCTAHOBJIEHUS, KAUECTBEHHBIE
peaknum), MoJyUeHNe U IpUMeHeHUe.

Auyemon: cmpoerue, pusuiecKue U Xumu-
ueckue ceolicmea (peaKyuu OKUCAeHUA U
60CCMAHOB/EHUA ), NOLYHLEeHUe U npume-
HeHue.

VYcramaBiauBaTh IPUHALIECKHOCTD
BeIllECTB K ONpPeIeIEHHOMY KJaccy Mo
COCTaBy U CTPOEHUIO, Ha3bIBaTh UX

II0 CHCTEeMAaTHUYeCKON HOMEHKJIaType;
IPUBOAUTL TPUBUAJIbHBIE HA3BAHUSA
OTAEJbHBIX IIPEACTAaBUTEIe KUCIOPOJ-
comep:KalluX COeqInHeHUn].
XapakTepusoBaTh COCTaB, CTPOEHUE,
npuMeHeHUe, pusuyecKue U XuMuue-
CKIe CBOWCTBa, BaKHeUIIe CIOCOObI
MOJIyUYeHUsT TUIMINYHBIX IpPeacTaBUTee
PAa3IMYHBIX KJIAaCCOB KHCJIOPOACOIEP Ka-
IUX coeqMHeHul (MeTaHoJa, dTaHoJa,
rIniepuHa, geHosa, GopMaabaeruia,
ameTagbIeruna, YyKCyCHOM KUCJIOTHI,
TUIIOKO3BI, KpaxMaJa, IeJJIIOJ035bI);
BBISABJIATL T'€HETUUYECKYIO CBA3b MEXK-
Iy HUMU U IIOATBEP:KAATH €€ Hauuue
YPaBHEHUAMU COOTBETCTBYIOIIUX XH-
MHUYECKHX PEeaKIUil ¢ MCII0Jb30BaHUEM
CTPYKTYPHBIX (DOPMYJI.

OmnuceIBaTh COCTaB, XUMUYECKOE CTPO-
eHle U IPpUMeHeHNe JKUPOB, XapaKTe-
pu30BaTh UX 3HAUEHUE IJIA KU3Hemesd-
TeJILHOCTU OPraHU3MOB.

OcosHaBaTh OMACHOCTh BO3EHCTBUS
Ha JKUBbIe OPraHU3MbI O PeIeIEHHBIX
OpraHMYecKUX BeIeCTB U IOSCHATH Ha
IpuMepax CIocoObl YMEHbIIEHUS U IIpe-
IOTBpAIleHUA UX BPEIHOTO BO3MEHCTBUSI
Ha Opraiua3M YejloBeKa.




IIpodonscenue

IIpumepHbIe TEeMBbI,
PackKpsIBaoIe JaHHBII
pasges NIporpaMMsbl, 1
KOJIMYECTBO YacOB, OTBO-
IUMOe HA UX H3yYeHHe

OcHOBHOE coaepskaHue

OcHOBHBIE BUABI JeATEILHOCTH
00yJaIOIIUXC

OaHOOCHOBHEBIE IIPeAeIbHbIe KapOOHO-
BbIe KHCJOTHI. MypaBbuHasA U YKCYyC-

Has KHCJOTHI: CTPOeHUne, (pusuuecKue u
XUMUYECKHe CBoiicTBa (CBOIiCTBa, OOIIMe
IJIsI KJlacca KHCJIOT, PeakIusa sTepudura-
un), moJayuenue u npuMmeHenue. Creapu-
HOBasA U OJIEMHOBASA KUCJIOTHI KakK IIpei-
CTaBHUTEJIN BBICIIINX Rap60HOBBIX KUCJOT.
Mpglaa Kak coJid BBICHINX KapOOHOBBIX
KHCJIOT, X MOIOIIee AelCTBUE.

CuoxHBIEe 3(UPHI KaK IPOM3BOLHEBIE
KapOOHOBBIX KHUCJIOT. 'MAPOIN3 CIOXK-
HBIX 9¢upos. JKupsl. 'ugponus Kupos.
IIpumenenue xupoB. Buonoruueckas
POJIb JKUPOB

Tema 8. YriaeBoas! (2 u)

VYrieBonwl: cocTas, KjaaccupuKranmusa
yIJ1eBOOB (MOHO-, IV- U IIOJHUCAXaPUIBI).
I'miokos3a — mpocTredmnii MOHOCAXapUI:
0COGEHHOCTH CTPOEHUA MOJIEKYJIBI, (hU3U-
YecKue U XMMHUYecKHue CBOMCTBa (B3amMO-
neiicrBue ¢ rugporcugom menu(Il), oxue-
JIleHUe aMMUAYHBIM PAaCTBOPOM OKCHIA
cepebpa(l), BoccranoBIEeHUE, OPOKEHLE

= Mcroib30BaTh €CTeCTBEHHO-HAYYHbIE
MeTOAbI O3HAHUSA — IIPOBeIeHUeE,
HabI0eHe U ONUCaHNEe XUMUYECKOTO
sKcIepuMeHTa (J1abopaToOpHBIE U TIpPaK-
TUYecKue paboThl).

= CiiemoBaTh IIpaBujaM 0e30IracHoO pabo-
ThI B JJa60OpaTOPUU IIPU UCIOJIHB30BAHUU
XUMUYECKOH ITOoCy bl M 000pYyAOBAHUS,
a TaksKe IpaBUJIaM OOpallleHus C Belle-
CTBAMHU B COOTBETCTBUU C MHCTPYKIIHA-
MU BBIIOJHEHUS Ja00PaTOPHBIX OIIBITOB
¥ MPaKTUYECKUX PabOT IO MOJTYUEHUIO
¥ U3YYEHUIO OPraHUYEeCKUX BeII[eCTB

= [IpencTaBiasaTh Pe3yabTAThl 9KCIEPUMEH-
Ta B (hopMe 3amucu ypaBHEHUII COOTBET-
CTBYIOIIUX PEaKIUil U AeJaThb BbIBOIBI
Ha UX OCHOBE.

= [IpOBOAUTH BHIUYMCJIECHUS IO YPAaBHEHUIO

XUMUYECKON pearIuu.

CaMOCTOATENbHO MJIAHUPOBATH U

OCYIIECTBJIATH CBOIO ITO3HABATEIBHYIO

IesATeJIbHOCTh; MPUHUMATDL aKTUBHOE

ydacTue B I'PYHIOBOM y4eOHOM JesaTesb-

HOCTH
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OxoHuaHUue

IIpumepHbIe TEeMBbI,
PackKpsIBaoIe JaHHBII
pasges NIporpaMMsbl, 1
KOJIMYECTBO YacOB, OTBO-
IUMOe HA UX H3yYeHHe

OcHOBHOE coaepskaHue

OcHOBHBIE BUABI JeATEILHOCTH
00yJaIOIIUXC

Pasaex 4. A3zoTcomep:kaniue opraHudecKmne

coequHeHHNs (3 1)

Tema 9. AMuabl. AMU-
HOKUCJIOTHI. Beaxu (3 u)

Amunvl. MemuaamuHi u GHUJLUH: CO-
cmas, cmpoeHue, uauveckue U Xumu-
yeckue ceoiicmea (zopeHue, 83aumooeii-
cmaue ¢ 8000l U Kucaomamu ).

AMrHOKMCIOTH Kak aMGoTepHbIe opra-
HUYeCKHue coefuHeHUs. Pusndeckue u
XUMUYECKUEe CBOMCTBA aMUHOKHUCJOT (Ha
npuMepe TIunuHa). Bruosiornueckoe 3Ha-
YeHNe aMUHOKUCJIOT. IlenTuas.

Benku Kak OpupoaHble BHICOKOMOJIEKY-
JApHBIe coeauHeHUs. [lepBuyHas, BTO-
pUYHASA U TPETUYHAA CTPYKTypa OEIKOB.
XumMuuecKue CBOMCTBA OEJIKOB: 'MAPOJINS,
neHaTypalusd, KaueCTBeHHbIe PeaKkIuy Ha
OeJIKH.

JdemMoHCcTpanuu
— ZIeHaTypaiusa 0eJIKOB IIPU HarpeBaHUU;

— I[BETHbIE PeaKIInu OEJIKOB.

» PacKpbIBaTh CMBICJ M3yYaeMbIX IIO-
HATUH (BBISBIATH UX XapaKTepPHbIE
OPU3HAKKN), YCTAaHABJIMUBATH UX B3aMMO-
CBfA3b, UCIIOJb30BATH COOTBETCTBYIOIIME
HOHATHUSA IIPU ONNCAHUU COCTABa, CTPO-
eHUs U IPeBpPallleHUH OpraHuuYecKux
COeIVHEeHUM.
Hcmonb30BaTh XUMUYECKYIO CMBOJIU-
Ky IJIsI COCTaBJIECHUA MOJIEKYJIAPHBIX 1
CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEH-
HOIT) GOPMYJ OPraHUUYECKUX BeI[eCTB.
= OmpenensaTs IPUHAAJIEKHOCTD BEIecTB K
OIIpeNeIEHHOMY KJIACCY II0 COCTABY M CTPO-
€HMIO, HA3bIBATh UX II0 CHCTEMATHUYECKOH
HOMEHKJIaType; MPUBOIUTL TPUBUAILHBIE
HA3BaHUSA OTHEJIbHBIX MIPEICTABUTEICH.
= XapaKTepu30BaTh COCTAB, CTPOEHUE,
npuMeHeHte, (pusuyecKue U XuMmuue-
CKUe CBOICTBAa, BasKHEMUIINe CIOCOObI
TOJyUeHUS TUIUYHBIX IIPeJCTaBUTe el
a30TCOEePKAINX COeNUHEeHUHN (MIruImHa
u GeJIKOB).




= [ToAcHATH Ha MpUMepax 3HaUeHUe OeJi-
KOB [JIs OpraHu3Ma YeJsIOBeKa.

= Vlcmiosib30BaTh €CTECTBEHHO-HAYUHBIE
MeTOAbI IIO3HAHUA — HAaOJIIIaTh U
ONMCHIBATDH AE€MOHCTPAIIMOHHBIN 9KCIIe-
PUMEHT.

= CaMOCTOATEJBHO IJIAHUPOBATE U OCY-
L[ECTBJIATH CBOIO ITOBHABATEIbHYIO Jied-
TEJbHOCTh; IPUHUMATH AKTUBHOE YUACTUE
B I'PYIIIOBOM y4UeOHOU IeATEIbHOCTU

Pazgesn. 5. BoICOKOMOJIEKYISIpHBIE cCOeTUHEHU (2 1)

Tema 10. IlmacTmaccsl.
Kayuyku. Boxokna (2 u)

OCHOBHBIE MOHATUA XUMUU BBICOKOMO-
JIeKYJISAPHBIX COeIUHEHUI: MOHOMED,
oJInMeEp, CTPYKTYPHOE 3BEHO, CTEIeHb
TOJINMEPUBAINU, CPESHASI MOJIEKYJIAPHAS
macca. OCHOBHBIE METOJbI CUHTE3a BBICO-
KOMOJIEKYJIIPHBIX COEAUHEHUN — IIOJIU-
Mepu3anua U HOJUKOHIeHCAIUA.

ITnacmmaccol (norusmuner, nOLUNPONU-
JleH, NOAUBUHULXLOPUD, NOSLUCTUPOL ).
HamypaavHbelili u cunmemuyeckue kay-
uyrku (6ymadueHosblil, XA0PONPEeHOBbLIL U
u3onpenosuiii ). Boroxkna: namypaavHble
(xnonok, wepcmov, WELK ), UCKYCCMEEH-
Hble (ayemammHoe 60J0KHO, BUCKO3A ),
cunmemuueckue (KanpoH u JA6CAH ).

HdeMmoHcTpamusa

— O3HAKOMJIeHUE ¢ 00pasnamMu IPUPOJ-
HBIX U MCKYCCTBEHHBIX BOJIOKOH, ILJIacCT-
Macc, KayuyKoB

= Biagers n3ydyaeMbIMU XUMUUYECKUMU
MOHATHUAMU: PACKPBLIBATH CMBICT U3yUa-
eMbIX MMOHATUMN U MPUMEHSATh 9TU ITOHA-
TUS IIPU OIUCAHUM COCTaBa M CTPOEHUS
BBICOKOMOJIEKYJISIPHBIX OPTaHUYECKUX
BEIIeCTB, AJA O0BICHEHUSA OTAEIbHBIX
GaKTOB U ABJICHUIA.

» Vcriosib30BaTh XUMHUUECKYI0 CHUMBOJIUKY
[IJIsT COCTABJIEHUS CTPYKTYPHBIX (GOpPMYJI
BeIlleCTB U YPaBHEHUMN peaKIuil mOoJIu-
MepHU3aIluu U IMOJUKOHAEHCAINHN




11 KJIACC. OBLWAA U HEOPTAHUYECKAA XUMNA

1 u B Hezes 0, Bcero 35 4, u3 HUX 3 U — pPe3epBHOE BPeEMs

IIpumepHBIe TeMHI,
PacKpbIBaloune JaHHBIN
pasaes mporpamMmsl, U
KOJHMYEeCTBO 4YaCOB, OTBO-
OUMO€E Ha UX U3ydeHHue

OcHoBHOE coaep:rxanue

OcHOBHBIE BUABI AESATEIHHOCTH
O0YyUAIOIIMXCSI

Pasmen 1. Teopernueckue ocHOBBI xumuu (12 u)

Tema 1. CtpoeHue aTo-
moB. Ilepuognueckuit
3aKkoH u Ilepuoaguueckas
cucreMa XMMHUUYECKHUX
ssemeHTOR [I. I. Menne-
aeeBa (3 u)

Xumnueckuit saemenT. Atrom. dapo
aToMa, M30TOILI. JJIEKTPOHHAA 000J0UKAa.
JHepreTnyecKue ypoBHU, IIOAYPOBHU.
AromHBIEe OopOUTaNTH, S-, pP-, d-2JIEMEHTHI.
Oco0eHHOCTU pacIpeneeHnsa SJIeKTPO-
HOB IIO0 0p6I/ITaJIHM B aTOMax 3JIEMEHTOB
TEePBBIX UYETHIPEX MEePUOAOB. DJIEKTPOHHAS
KOHMUTrypauus aToMoB.

ITlepuonnueckuit 3akoH u Ilepuonmnueckasa
crucTeMa XNUMUYECKUX 9JIEMEeHTOB

. . Meugeneera. CBA3b IePUOIUUECKO-
ro 3akoHa u IlepuomuuyecKoil cuCTEeMbI
xuMudyeckux ssemeHToB 1. YI. Menneie-
eBa C COBPeMEHHOI Teopuell CTPOeHUSA
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS
CBOMCTB XMMUWUYECKUX DJIEMEHTOB

U 00pas3yeMbIX UMM HIPOCTBIX U CJIOMKHBIX
BeIlleCTB II0 I'PYIIIIaM U IIePHOoaM.

= PacKphIBATH CMBICJ M3yYae€MBIX IIO-
HATUH (BBIABIATH UX XapaKTepHBIE
IPU3HAKMN), YCTAaHABJIUBATh UX B3aU-
MOCBSA3b.

PackpsiBaTh CMBICT IIEPUOAUIECKOTO
saxoHa [[. 1. MeHgeneeBa u JeMOH-
CTPUPOBATh €0 CHUCTEeMAaTU3UPYIOIYIO,
00BACHUTEJFHYIO ¥ IPOTHOCTUYECKYIO
QYyHKIIUN.

= XapaKTepHU30BaTh 3J€KTPOHHOE CTPO-
eHMe aTOMOB XMUMUUYECKUX 9JI€MEHTOB
1—4 nmepuomoB, UCHOJNL3YsS MOHATUA
«8-, p-, d-37IeKTPOHHbIE OPOUTATI»,
«9HepTeTUYeCKre YPOBHU».
O0BACHATH 3aKOHOMEPHOCTU U3MEHe-
HUSA CBOMCTB XMMUUYECKUX SJIEMEHTOB
U UX COeJVHEeHUU II0 mepuojam

u rpynnam Ilepuogmueckoil cucTeMbl
xuMudeckux syemeHntoB . V1. Menze-
JeeBa




3HaueHUe IIepuognuvYeCKOoro saxKoHa
B pa3BUTUHU HaAYKH.

JlemoHCTpannu

Bunsr Tabaurn «Ilepuoguueckas cucrema
xuMuyeckux ssemeHToB II. YI. Meungeie-
eBa»

Tema 2. Ctpoenue
Bemectsa. MuorooGpa-
3ue BemecTs (4 49)

CrpoeHue BelecTBa. XUMHUUECKasi CBA3b.
Buabl xumMmuueckoil cBsa3u (KoBaJeHTHAS
HeIIOJISIPHAS U IIOJSIPHAsi, MOHHAdA,
MeTasInueckas). MexaHusMbI 00paso-
BaHUSA KOBAJIEHTHON XMMUYECKOUN CBA3U
(oOMEeHHBIN U TOHOPHO-aKIENTOPHBIN).
Bogoponnasa cBasb. BajmeHTHOCTSD.
AueKTpooTpUaTeIbHOCTE. CTeneHb
okucygeHusa. VIOHbI: KaTUOHBI

¥ aHWOHBI.

BeiliecTBa MOJIEKYJIAPHOTO U HEMOJIEKY-
JIAPHOTO CTPOEHUA. 3aKOH MOCTOSHCTBA
cocTraBa BelecTBa. THUIIBI KpUCTAJIINUE-
CKHUX PEIIETOK U CBOIICTBA BEIECTB.

IloHATHME O AUCIIEPCHBIX CUCTEMAX.
VcTuaHBIE M KOJJIOUJHBIE PACTBOPHI.
MaccoBaa gosia BelllecTBa B pacTBOpE.

Krnaccuduramusa HeopraHUIECKUX COERM-
HeHnii. HoMeHKJIaTypa HEOpPraHMYeCcKuX
BellecTB. I'eHeTHuecKasa cBsA3b HEOPTaHU-
YeCKUX BelleCTB, IPUHALJIEKAIINX K pas-
JIMYHBIM KJaccam

L PaCKpBIBaTB CMBICJI U3yUaeMBbIX ITOHA-
T (BBIAENATH UX XapaKTepHbIe IIPU-
3HAKW) U IPUMEHATH 3T MOHATUSA IIPU
ONMCAHUM COCTAaBa U CTPOEHUS BEIeCTB,
I O0'bSICHEHUSA OTHEJIbHBIX (DAKTOB

U SABJIEHUN.

OmnpenenAaTs BUABI XUMUYECKOI CBSA3U
(KOBaJeHTHOM, MOHHOI, MeTaJInde-
CKOM, BOJOPOAHOIT) B COeIMHEHUIX;
TUII KPUCTAJJINYECKON PenIéTKM KOH-
KPEeTHOTO BelllecTBa.

OHpeHeHHTB BaJIEHTHOCTH U CTEIIEHb
OKMCJICHNSI XMMUUYECKUX DJIEMEHTOB

B COeIUHEHUAX Pa3JIMUYHOIO COCTaBa.
IIpoBOAUTH BLIUMCJIEHUSA C HCIIOJIb30Ba-
HYEeM IIOHATUS «MAacCoBas TOJIS Belle-
CTBa B pacTBope»




IIpodonscenue

IIpumepHBIEe TeMBFI,
packpbIBaroue JaHHBIN
pa3ges IporpamMMsl, 1
KOJIMYECTBO YaCOB, OTBO-
OUMoOe Ha UX U3ydeHHue

OcHOBHOE coepskaHue

OcHOBHBIE BUABI JeATEIHbHOCTH
00yJaIOIUXCS

Tema 3. Xumuueckue
peakuuu (5 u4)

Xumnueckasa peaxknusa. Kiaccudpuramusa
XUMUYECKUX PEeaKIUuil B HeOPraHUYeCcKOo
¥ OpPraHUYECKON XMMUU. 3aKOH COXpaHe-
HUS MacChl BeIeCTB; 3aKOH COXPaHeHUs
U IIpeBpallleHud 9HepPruu Opu XuMuue-
CKUX PeaKIUsIX.

CKOpOCTh peakuuu, eé 3aBUCUMOCTD OT
pasnaunuHbIX arkTopoB. OOpaTuMbIe peak-
nuu. Xumuueckoe paBHoBecue. PaxTopsi,
BIUSION[ME HA COCTOSHUE XUMUIECKOTO
paBuoBecud. IIpunnun Jle Illarense.

OJIeKTPOIUTAYECKAS] JUCCOIMALIVA.
CunbHbIe U ciaabble 9JeKTpoanuThl. Cpena
BOAHBIX PACTBOPOB BEIECTB: KucJasd,
HelTpasbHAas, mejaounasa. Ilonamue o 80-
dopodHom norkaszameaae (pH ) pacmeopa.
Peaknuu morHoro o6merna. I'udpoaus op-
2aHUYeCKUX U HEeOP2ZAHUYEeCKUX Beulecma.

OKuCINTEeTHHO-BOCCTAHOBUTEIbLHEIE PeaK-
uuu. ITonamue 06 snexmpoause pacnia-
608 u pacmeopos coJeii. [Ipumenenue
27leKMPONU3A.

= O0BACHATH 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakIuu OT Pa3IMYHBIX
(aKTOPOB.

OrmnpenensaTs XapaKTep CMeIeHUs XU-
MHUYECKOI'0 PABHOBECUS B 3aBUCUMOCTH
OT BHEIIIHEro Bo3AeicTBUA (IPUHIUI
Jle IlaTenne).

CocTaBaAaTh YypaBHEHUSA PeaKIUil
Pa3IHUYHBIX THUIIOB; IOJIHBEIE U COKpa-
IéHHbIe NOHHBIC YPaBHEHUA PeaKIlnii,
YUYUTBHIBASA YCJIOBUS, IPU KOTOPBIX 3TU
peakuy UAyT OO KOHIIA.

= [ToaTBep:KaaTh CYIeCTBOBAHNE I'eHeTH-
YECKOM CBA3U MEKIy HEeOpTaHUUYeCKUMU
BEIeCTBAMY C IIOMOIIbIO YPABHEHUN CO-
OTBETCTBYIOIIUX XUMUUYECKUX PEaAKI[UH.
IIpoBoguTh, HabGMIOAATH U ONMUCHIBATDH
XUMUYECKUH SKCIIEPUMEHT: II0 OIIpe-
IeJIEHUIO CPeAbl BOAHBLIX PACTBOPOB
BeIIeCTB, BBISIBJIEHUIO YCJIOBUII IpOTe-
KaHUs peaKknuii MOHHOTO O0MeHa, M3y-
YEHUIO BIUSHUA PA3JIUUYHBIX (pPaKTOPOB
Ha CKOPOCTh peaKIuii.




JlemoHCcTpanuu

— MOJENN KPUCTAINYECKNX PEIIEéTOK;
— pasJioyKeHUe IePOKCHIa BOAOPOIa B
IPUCYTCTBUHU KaTaJIN3aTopa.

JlaGopaTopHsbie padoOTHI
— IIpOBeleHIe peaKInii MOHHOTO oOMeHa;

— ompejesieHUe CPeabl PACTBOPOB Be-
IIIECTB C IIOMOIILI0 YHUBEPCAJIHLHOTO
UHAWKATOPA.

IIpakTnueckas pabdora

Ne 1. Bausauue pasaudHbIX GaKTOPOB Ha
CKOPOCTH XUMUYECKOUN peaKuuu.

Beruuciaenus

— pacyeTrsl C UCHOJB30BAHUEM HOHATUA
«MaccoBas J0JIs PACTBOPEHHOTO Belle-
CTBa»;

— PacY€EThl 10 YPABHEHUAM XUMHUUYECKUX
peakIuii, B TOM 4YHUCJIE TEPMOXUMUYECKLE
PacYETHI

= CiemoBaTh IpaBUJIAM IIOJIH30BAHUA
XUMUYECKOH IIOCYIO¥ 1 J1abopaTOPHBIM
o6opyaOBaHUEM.

= [IpeACTaBIAATh PE3YABTATHI XUMUUE-
CKOTI'0 9KCIIepUMEHTa B (popMe 3ammcu
ypaBHEHUII COOTBETCTBYIOIINX PeaKIui
¥ JesiaTh BBIBOABI HA UX OCHOBE.

= [IpOoBOAUTH BHIUUCICHUS II0 YPaBHEHU-
AM XUMHUUYECKUX peakluii, B TOM YHCJe
TEPMOXUMUUYECKNE PACUETHI

Pazmen 2. Heoprannueckasa xumus (16 u)

Tema 4. HemeTraabr
B89

Hewmerannsl. IToo:xeHue HeMeTaJIJIOB B
Ilepuonunueckoii cucreMe XUMUUECKUX
anemenToB I[. YI. MengeneeBa u ocoGeH-
HOCTH CTPOEHUSA aToMOB. Pusmueckue
CBOMCTBA HEMETAJIJIOB. AJIJIOTPONUS He-
MeTaJLJIOB (Ha mMpuMepe KHCJIOPOoAa, Cephl,
dochopa u yriepoaa).

= PackphIBaTh CMBICI U3y4YaeMbIX IOH-
TUH (BBIAEJIATH UX XapaKTepHbBIE IIPU-
3HAKW) U IPUMEHATh 9TU HOHATUA IPU
OIMICAHUU COCTaBa U CTPOEHUsI BEIECTB,
L5l O0BSCHEHUA OTAEJBHBIX (DAKTOB
¥ SABJIEHUU.




IIpodonscenue

IIpumepHBIEe TeMBI,
packpbIBaronue JaHHBIN
pa3ges NporpamMMel, U
KOJIMYECTBO YaCOB, OTBO-
OUMOe Ha UX U3yYeHHue

OcHOBHOE coepsKkaHue

OcHOBHBIE BUABI J€ATEJIHbHOCTH
00yJaIOIUXCS

XuMHUUeCcKre CBOMCTBA BajKHEUINNX He-
MeTaJLJIOB (TaJoreHoB, cephl, a3oTa, ¢oc-
dopa, yriepona 1 KpeMHHUA) U UX COETU-
HeHUI (OKCUIOB, KHCJIOPOACOAEPIKAIINX
KHCJIOT, BOJOPOAHBIX COeTUHEHUIT).

IlpumeHeHUE BaXKHEHIINX HEMETAJJIOB
U UX COeTUHEHUN

OOBACHATH 00IIe 3aKOHOMEPHOCTH

B U3MEHEeHUU CBOMCTB HEMETAJLJIOB

U UX COeIUHEHUM C YUYETOM CTPOEHUS
UX aTOMOB U mojoxxkeHus B Ilepuomuue-
CKOM cucTeMe XMMUYECKHX 3JIEMEHTOB
1. 1. MengeneeBa.

XapaKTepu3oBaTh (OIIMCHIBATH) 0O0IIVIE
XUMUYECKNEe CBOMCTBA HEMETAJJIOB, UX
BasKHEHINNX COeTUHEHUMN, IOATBEePIKIAT
9TO OIMMMCaHWEe IPUMepaMyu YPaBHEHUHN
COOTBETCTBYIOIIUX XUMUYECKUX pPeak-
I,

XapaKTepus3oBaTh BIUAHNUE HEMETAJJIOB
U UX COeIWHEHUH Ha KUBbIe OPTaHU3-
MBI; ONKCHIBATH IPUMEHEHUE B Pa3Ind-
HBIX 00JIACTAX MPaKTUUYECKOM JesaTesb-
HOCTH UYeJIOBEKa.

PackpbiBaTh CYIIHOCTH OKUCIUTEb-
HO-BOCCTAaHOBUTEJBHBLIX PEeaKkIuil I10-
CPeICTBOM COCTABJIEHUS 3JIEKTPOHHOIO
baJjiaHca 3TUX PeaKI[Uii.

IIpoBoauTh peaxknuu, MOATBEPKIAOIIIIE
XapaKTepHble CBOMCTBA M3yYaeMbIX Be-




IIeCTB; PACIO3HABATH OUNBITHBIM HYTEM
aHUOHBI, IIPUCYTCTBYIOI[NE B BOSHBIX
pacTBopax.

Ha6aronaTe 1 onuckIBaTh JeMOHCTPAIIN-
OHHBIE ONBITHI; IPOBOAUTDL M ONUCHIBATH
XUMHUUYECKHU dKCIIepuMeHT (s1abopaTop-
HbI€ U IpPaKTUYecKue paboThI).
IIpeacraBiasaTh pe3yabTaThbl XUMUYE-
CKOI'0 9KcIepuMeHTa B (popMe 3ammcu
YVPaABHEHUH COOTBETCTBYIOIINX PEaKITUI
¥ JeJjlaTh BBHIBOABI Ha MX OCHOBE.
CiemoBaTh IpaBUjaM IOJb30BaHUSA
XUMHIUECKOM MOCyZoH 1 J1abopaTOPHBIM
000opyaOBaHUEM.

ITpoBoguTh BRIUKCIEHUA 110 YPaBHEHU-
AM XUMHUYECKUX PEaKITUA.
CaMoCTOATEIbHO IIJIAHUPOBATH U OCY-
IIECTBJIATH CBOIO IIO3HABATEJIbHYIO Jed-
TeJIbHOCTDb; IPUHNMATEH aKTUBHOE YUaCTHe
B I'PYIIIOBO¥ y4eOHOM NesATeJbHOCTH.

Tema 5. Meranuasl (8 u)

Metannsi. ITomo:kenue metayioB B Ilepu-
ONYECKOM cruCTeMe XUMUYECKUX dJie-
meHToB [[. YI. MeuneneeBa. OcobeHHOCTH
CTPOEHUA DJIEKTPOHHBIX 000JI0UYEeK aTOMOB
MeTtaJioB. O6ie pusnyecKre cBoiicTBa
MeTasioB. CIIJIaBbl METAJLIIOB. JJIEKTPO-
XUMUYECKU PAS HAIIPAKEHUN MeTaJLIOB.

XuMuuecKre CBOMCTBA BaXKHEHIIINX
MeTaJJIOB (HaTpuil, Kaauii, KaJIbIuii,

PackpbiBaTh CMBICT M3yUYaeMbIX IMOHA-
Tu#i (BBIAENATH UX XapaKTepPHBIE IIPHU-
3HAKW) U IPUMEHATH dTU HOHATUS IIPU
OMMCAHUM COCTAaBa U CTPOEHUS BEIECTB,
IJs1 O0BSICHEHUA OTHEJbLHBIX (DAKTOB

U SABJIEHUN.

OOBACHATH 00II1Ie 3aKOHOMEPHOCTH

B U3MEHEeHUM CBOMCTB 3JIEMEHTOB —
MEeTaJLJIOB U UX COeIUHEHUH ¢ YIETOM
CTPOEHUA UX ATOMOB U IIOJIOMKEHUS




IIpodonscenue

IIpumepHBIEe TeMBFI,
packpbIBaroue JaHHBIN
pa3ges IporpamMMsl, 1
KOJIMYECTBO YaCOB, OTBO-
OUMoOe Ha UX U3ydeHHue

OcHOBHOE coepskaHue

OcHOBHBIE BUABI JeATEIHbHOCTH
00yJaIOIUXCS

Mar"guii, aJIIOMUHUNA, IUHK, XPOM, JKeJie-
30, MeJIb) U UX COeIUHEHUI.

O61Iue crocoObl IMOJTYyUYeHU A METAJJIOB.
Merannyprusa. Koppo3us memaJnios.
Cnoco6vL 3auyumu. om kopposuu. Ilpume-
HeHUEe MEeTAJJIOB B OBITY M TEXHUKE

JlemoHCTpaNu
— 00pasIibl HEMETAJJIOB;

— B3aUMOJIEHCTBHE MeOU C a30THOM KUC-
JIOTOM Pa3JINYHON KOHIIEHTPAIIUU;

— KOJIJIEKIIU A «MeTaJLIbl U CIIJIABBI» .

JlabopaTopHBbI€ ONBITHI

— Ka4dYeCTBEHHBbIE€ PeaKIIuU Ha aHMOHBbI
1 KaTUOH aMMOHWUA;

— B3auMoOJelcTBUe THUIPOKCHUAA AJIIOMU-
HHUS C PACTBOPAMU KHCJIOT U IeJioueii;

— KadeCTBE€HHBI€ PeaKIIu Ha KaTUOHBbI
MeTaJIJIOB.

B Ilepuonmueckoil cucreMe XUMUYECKUX
anemeHToB [I. 1. MeHzgeeeBa.
XapakTepusoBaTh (OIUCHIBATH) 00IIHE
XMMUYECKEe CBOMCTBA METAJJIOB, UX
BasKHEUIIINX COeIUHEHUN, IOATBePKIaA
9TO ONKCaHVe IPUMepaMu ypaBHEHU
COOTBETCTBYIOIIUX XUMUUYECKUX Peak-
Ui; TpuMeHeHrue MEeTAJJIOB B Pa3jIiny-
HBIX 00JIACTSAX, a TaKyKe MCIIOJIb30BaHUE
UX OJIA CO3MAaHUA COBPEMEHHBIX MaTepu-
aJIOB ¥ TEXHOJIOTUM.

PackpbpIBaTh CYIIHOCTH OKUCJIUTEID-
HO-BOCCTaHOBUTEJBbHBIX PeaKIuil I1o-
CPEeACTBOM COCTABJIEHUS 3JIEKTPOHHOTO
faJjiarca 3TUX peaKIuii.

IIpoBoauThL peaxnuu, MOATBEPKIAAIOIITE
XapakTepHbIe CBOCTBA M3yUyaeMbIX Be-
1IEeCTB; PAcIO3HABATh ONBITHBIM HYTEM
MOHBI METAJLJIOB, IIPUCYTCTBYIOIIHE

B BOJHBIX PacTBOpax.

Hab6uronaTs 1 onucsIBaTh JeMOHCTPAIIH-
OHHBIE ONBITHI; IPOBOAUTL M ONUCHIBATH
XUMUYECKUH sKcIepumMeHT (;1abopaTop-




IIpakTnueckue padoThI

Ne 2. Pemrenue sKCIepUMEHTAJIbHBIX 3a-
nau 1o teme «HemeTasabl»;

Ne 3. Pelrenue skcmepuMeHTaJIbHBIX 3a-
nay mo teme «MeTaJlIbl».

Brerunciaenus

— pacuéTsl Macchl BelllecTBa UJIU 00BbEéMa
Ta30B [0 M3BECTHOMY KOJIMUECTBY Bellle-
CTBa, Macce Wiu 00bEMY OZHOTO M3 yua-
CTBYIOIIUX B PEaKIINU BEIIEeCTB; PACUETHI
Macchl (00bEéMa, KOJIUMUYECTBA BEIeCTBa)
IPOAYKTOB PeaKIUU, eCJU OJHO U3 Be-
IIECTB MMEeeT IIPUMECH;

— pacuéTrsl Mmacchl (00bEMa, KOJIUUECTBa
BellleCTBa) IMIPOAYKTa PeakIiu, eCJAU OJHO
U3 BelecTB JaHO B BUJE pacTBOpa C oIpe-
IeJEHHOM MacCOBOM JOJiell pacTBOPEHHOTO
BelllecTBa.

Hble U IpaKTudyecKkue paborsl). Ilpen-
CTaBJATH PE3YJIbTAaThl XUMUYECKOT'0 9KC-
mepuMeHTa B (popMe 3anucu YpaBHEHUH
COOTBETCTBYIOIIUX PEaKIWil U AesIaTh
BBIBOJIBI HA MX OCHOBE.

CiemoBaTh IpaBujaM IOJb30BaHUSA
XUMHIUYECKOH MOCyZou 1 1abopaTOPHBIM
000OpyaOBaHUEM.

IIpoBOaAUTEH BBHIUUCIIEHUSA IO YPAaBHEHU-
AM XUMHUUYECKUX PeaKIInii.
CamMoCTOATETBHO TLIAHUPOBATE U OCY-
L[ECTBJIATEH CBOIO ITO3HABATEJIBHYIO Jes-
TeJIbHOCTh; IPUHUMATL AKTUBHOE yJacTue
B IDYIIIOBOI y4eOHOU NeATeIbHOCTH

Pazpen 3. Xumusa u sxkusHb (4

)

Tema 6. Xumus
M JKU3HG (4 1)

Posb xuMuu B 00eCIIeUeHUN 9KOJIOTH-
YeCKOU, 9HepreTUYeCcKoil U IUIIeBOI
0e30MacHOCTH, PA3BUTUU MEIUITUHEI.
ITonsarue o HAYUYHBIX MeTomaX IIO3SHaHUA
BeIeCTB M XMMHNUYECKHUX peaRuHﬁ.

IIpencraBienus 06 oGIINX HAYUHBIX
NPUHIOUIAX IPOMBINLIEHHOI'O MOJYyYeHUA
BasKHEMIINX BeIeCTB.

= PacKpHIBATH POJIb XUMUU B PELICHUN
9HEPreTu4YeCKnNX, ChIPbEBBIX 1 9KOJIOTHU-
YeCKHUX IPOOJIeM UeJIOBEUECTBA, OIUCHI-
BaThb OCHOBHBIE€ HaIIpaBJIEHUA PA3BUTUA
XUMUYECKOH HAYKW U TE€XHOJIOTUH.

= [IpuMeHATH IpaBmyIa 6e30mIacHOr0 odpa-
I[eHUus C BellleCTBaMU, UCIOJIb3YeMBIMU
B MOBCEIHEBHOU JKM3HU, IIPABUJIA IIOBE-




OxoHuaHUue

IIpumepHBIEe TeMBI,
packpbIBaronue JaHHBIN
pa3ges NporpamMMel, U
KOJIMYECTBO YaCOB, OTBO-
OUMOe Ha UX U3yYeHHue

OcHOBHOE coepsKkaHue

OcHOBHBIE BUABI J€ATEJIHbHOCTH
00yJaIOIUXCS

Yesi0oBEK B MUpe BeIlleCTB I MaTepUAJIOB:
BajKHeNIe CTPOUTENIbHbIE MaTepuaJIbl,
KOHCTPYKIIMOHHBIE MaTepuasbl, KPacKu,
CTeKJIO, KepaMHKa, MaTepUasbl AJIA 3JIeK-
TPOHUKU, HaHOMAaTepUaibl, OPraHuuecKue
U MUHEpaJbHbIE YIOOPEeHUA.

XumMusi u 340pPOBbe UeJ0BeKa: IpaBumia
HUCIIOJIb30BAHUA JIEKAPCTBEHHBIX IIpeIa-
paToB; IpaBmya 6e30IIaCHOTO HCIIOJIb30-
BaHUA IIpernapaToB OLITOBOM XMMUU B
TOBCEAHEBHOM KU3HU

IeHUA B IeJIaX cOeperkeHUA 340POBbA
U OKpYyJKalolell IpUPOAHOI Cpeabl;
MOHMMATL Bpex (OIACHOCTH) BO3LEH-
CTBUA HA XUBbI€ OPraHMU3MBEI OIIpene-
JIEHHBIX BEIIeCTB, CMbBICJI IOKA3aTeJsd
OJK, IIOACHATH Ha IPUMEPax CIOCOOBI
YMEHBUIEHUA U IIPpeJOTBPAIleHUuA UX
BPEIHOTO BO3AeiCTBUA.
AHanu3upoBaTh U KPUTUUYECKU OIeHU-
BaTh MH(poOpMANNIO, CBA3AHHYIO C XUMU-
YeCKHMMU IIpoIllecCaMM W UX BJIUAHUEM
Ha COCTOSIHME OKPY:Kalolleil cpenbl.
Hcnonp3oBaTnh IIOJIYYEeHHbIE€ 3HAHUA

U IIpefcTaBJIeHUs O chepax AeATeIbHO-
CTH, CBA3AHHBIX C HAYKO!U U COBPEMEH-
HBIMU TE€XHOJIOTUAMU, KaK OCHOBY IOJId
opueHTanuu B BEIOOpPE CBOeH Oyxmyleit
IpodecCuoHANBHOM AeATeIbHOCTH.
IIpuruMaTs yuacTue B 06CYKIEHUU
npobeM XUMUYECKOH U 3KOJOrmue-
CKOIl HAIIPaBJIEHHOCTU, BHICKA3bIBATh
COOCTBEHHYIO MO3UITHIO IO IIpobJeme

1 mpeajgaraTbh BOSMOMKHBIE IIYTHU eé
pelreHnsa






