MyHHIMIATbHOE aBTOHOMHOE 06111€00pa3oBaTebHOE yIPekKACHHE SIpoBckast cpeiHsisa 061eo0pasoBaTebHas MKOJIa

TIOMEHCKOTO MyHHIIMIATLHOTO paifona TroMeHCKO# 00nacTH

«PACCMOTPEHO» «COI'TACOBAHO» «YTBEP}KIIAIO»
na 3aceanuu LIIkMO yunrenei 3amecTuTe]Ib qupektopa no YBP pe)(rop MAOY ﬂpoacxon coul
€CTECTBEHHO- HAYUHOT'0 LIMKJIa Z /E.B. Cmyeaﬁjw1 “# H. l] (Dnnnnnosa/
ITporokon ot « 40 » aprycra 20231 . ITan&a oT « é@» 2 2023r.
Nel V&R 0
7% ] / T. M. lllupurkuna /
PABOYAS ITIPOI'PAMMA
110 OCHOBHOI#1 00111€00pa30BaTeIbHON IPOrpaMMe
[Tpenmer XUMHUSA
Yuebuslii roz 2023-2024
Kinace 10
®UO yqurens Bepkaesa JI.T




NOACHUTENbHAA 3ANMNCKA

[TporpammMa mo XMMHUM Ha YpOBHE cpeqHero olmiero oOpa3oBaHus pa3padoraHa Ha ocHoBe DenepanabHOro 3aKoHa ot 29.12.2012 Ne 273-
@3 «O06 obpazoBanuu B Poccuiickoit denepanymy», TpeOOBaHUN K pe3ynbTaTaM OCBOCHUA (elnepaabHON 00pa30BaTeNbHONW MPOTPaMMBI
cpennero oo6mero oopazoBanus (POIT COO), npencrabieHHbIX B PeepaabHOM TOCyIapcTBEHHOM oOpasoBarenbHoM ctanaapte COO, ¢
yuétoM KoHuenuuu mnpenojaBaHus ydeOHOro mpeamera «Xumus» B oOpa3oBaTelbHbIX opranmsauusx Poccuiickoit denepauuu,
peaTM3yIONUX OCHOBHBIE O0Opa30BaTeIbHBIC MPOTPAMMBI, U OCHOBHBIX MOJOXEHHH «CTpaTeruu pa3BUTHs BOCIHTaHUS B Poccuiickoit
®enepanuu Ha nepuof 10 2025 rona» (Pacnopsixenue IIpasutenscrsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NHOJX0M0B K pa3paboTKe MporpamMMbl MO XHMHH, K ONpEAeNeHHIO oOImiel cTpareruu OOy4eHHUs, BOCIHUTAHUS U Pa3BUTHA
oOyyarolmuxcsi cpeacTBaMu ydeOHoro mnpenmera «Xumus» g 10—11 kiaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHLIENTYallbHbIE
nonoxerns PI'OC COO o B3anM0O0OYyCIOBICHHOCTH IIeNIEH, COAEpKAHUSA, Pe3yIbTaTOB O0y4YeHHs U TPeOOBAaHUN K YPOBHIO IOATOTOBKH
BBIITYCKHHUKOB.

Xumuueckoe o00pa3zoBaHME, IOJIY4aeMO€ BBITYCKHHKAaMHU 0O0I1e00pa30BaTeIbHOM OpraHu3aluu, SBISETCS HEOThEMJIEMOH 4YacTbhio HUX
o0pa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOLIMM 3TAllOM peaju3alMi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KJIHOYEBBIX LIEHHOCTEH,
IPUCYIIHUX IIEJIOCTHOM CHCTEME XMMHMUYECKOTo oOpa3oBaHMs. DTH LEHHOCTH KacaloTCs MO3HAHHUS 3aKOHOB IMPHUPOAbI, (OPMHUpPOBAHUS
MHUPOBO33pEHUsI M OOLIEH KyJIbTYphl YEJIOBEKA, a TaKXKe SKOJIOIMUYeCKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 3/10POBbIO U MPUPOIHON
cpene. Peannsyercs xumMudeckoe o0pa3oBaHie 00yUYaIOIIMXCS HA YPOBHE CPEeJHEro 0011iero oopa3oBaHus CpeAcTBaMu y4eOHOTro MpeaMeTa
«XUMUAY, COACPHKAHUE U TOCTPOSCHUE KOTOPOIO ONpPENIEeHbl B MPOrpaMMe M0 XUMHUHU € YYETOM crieln (KN HAayKU XUMHH, €€ 3HaUeHUs B
MO3HAHUM TPUPOJBl U B MaTepUaJbHOW JKU3HM OOIIECTBA, a TaKKe € Y4€TOM OOIIMX Iesied M NPUHLHUIIOB, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSTHHE CUCTEMBI Cpe/iHero o01iero oopazoBanus B Poccuiickoit @enepanuu.

XuMHS KakK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUrpaeT ocoOyi0 poJib B COBPEMEHHOM NMBWIM3AallMM, B CO3JaHMM HOBOM 0a3bl
MaTepHagbHONH KyabTypbl. OHa BHOCHUT CBOM BKJaJX B ()OPMHPOBAHHE PALMOHAIBHOTO HAyYHOTO MBILIUIEHUS, B CO3/JaHUE LIETOCTHOTO
IpeJICTaBIeHUs] 00 OKpYXarolleM MHpe Kak O €AMHCTBE MPUPOJbI U UeloBeKa, KoTopoe (GopMHpyeTcs B XMMHUU Ha OCHOBE MOHWMaHUS
BEIIECTBEHHOT'O COCTAaBa OKPY’KAIOLIEro MHUpPA, OCO3HAHMS B3aUMOCBSI3U MEX]y CTPOCHHEM BEUIECTB, UX CBOMCTBAMHM U BO3MOXKHBIMU
001aCTAMH TPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTUMH €CTECTBEHHBIMH HAyKaMH, XMMHS CTajla HEOThEMJIEMOW YacThI0O MUPOBOW KYJIBTYPhl, HEOOXOIUMBIM
YCIIOBUEM YCIIELIHOTO TPYyJla U KU3HMU KaXJ0ro ujaeHa obmiectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uiaTesbHas, Kak HayKa BBICOKHX
TEXHOJIOTHI HampaBlieHa Ha pelIeHHE TJI00albHBIX MpPOoOJIeM YCTOWYMBOIO Pa3BUTHUSI YEIOBEUYECTBA — CHIPbEBOM, SHEPTreTUUYECKOM,
MUILIEBOM, IKOJIOTHUECKON OE30MaCHOCTH U OXPaHbI 370POBBS.



B coorBercTBUM C OOIMMU LEJNSAMU U NPUHLMIAMH CPEAHEro oouero odpa3oBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccsl,
0a30BbIii yPOBEHb M3Y4YCHHS) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYIbTYpHYIO MOJATrOTOBKY OOYYarOUIMXCS, HEOOXOAUMYIO UM
JUIs BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIIEUIHOTO BKJIIOUEHUS B KU3Hb COLMYMa, MPOJOIDKEHHS 00pa30BaHUS B Pa3IMYHBIX
001aCTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapnstomiuMu  peamera «XUMHA» SABISIFOTCS 0a30Bble Kypcbl — «Opranumdeckas xumusi» n «OOmmas ¥ HeopraHuyeckas XUMUS»,
OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJSIFOTCS OCHOBBI 0a30BOM HAayKH: CHUCT€Ma 3HAHUN MO HEOPTraHWYECKOW XUMHHU (C
BKJIIOYCHHUEM 3HAHUN M3 OOLIe XMMHH) U OpraHuYecKor xumuu. DopMHpOBaHWE NAHHOW CHCTEMBl 3HAHMW NpPU M3YYCHUU TpEaIMeTa
o0ecrneynBaeT BO3MOXHOCTh PACCMOTPEHMSI BCEIr0 MHOI000pa3ysl BEIIECTB HA OCHOBE OOLIMX IOHATHH, 3aKOHOB U TEOPUI XUMUH.
CrpykTypa coaepxkaHusi KypcoB — «Opranudeckas XuMmus» U «OO0111as 1 HeopraHuueckasi XuMus» chopMupoBaHa B IporpaMme 1o XUMUHU
Ha OCHOBE CHCTEMHOIO IOJX0Ja K U3y4EHHIO y4eOHOro mMarepuana u o0yClIOBICHAa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha
ONpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XHMMHMM BEIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKOM
TEOpUU CTPOCHUS OPraHUYECKUX COCIMHEHUH, a TAKKE Ha YPOBHE CTEPEOXMMHYECKHMX M DIIEKTPOHHBIX IPEACTABICHUM O CTPOECHUH
BemiecTB. CBelleHMsI 00 M3yyaeMbIX B Kypce BEIIECTBaX AAIOTCSA B Pa3BUTHH — OT YIJIEBOJOPOIOB 10 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX
coeauHEeHUH. B Kypce OpraHMYecKod XWMHUH TOJY4aloT pa3BUTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHA
NIepBOHAYaJIbHbIE MPEJCTABICHNS O XUMUYECKON CBSI3U, KJIACCU(PUKALMOHHBIX IPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOICTB BELIECTB OT UX
CTPOEHHUs, 0 XMMUYECKOM peaKInu.

[Ton HOBBIM yrjioM 3peHus B mpeamere «XuMHs» 0a30BOr0 YpOBHsS pacCMaTpUBAETCs M3yUEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs TEOPETUUYECKUI MaTeprall U (DaKTOJIOTMYECKHUE CBEACHMS O BEIECTBAX U XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0masi 1 HeopraHudeckass XUMHsS» OOYYaIOUIUMCSl IPEIOCTaBISAETCS BO3MOKHOCTh OCO3HATh 3HAYEHHME IEPHOJUYECKOr0 3aKOHA C
OOIIETEOPEeTUYECKMX U METOJO0JIOTHYECKUX TO3UIMM, TIy0ke MOHATh HCTOpPUYECKOe H3MEHeHHe (QYHKIMH 3TOro 3akoHa — OT
o0o0maromieit 10 00BICHAIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O Ba)KHEWIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX M IPUMEHEHNH, a TAKKE€ O XUMHUYECKHUX PEAKIUAX,
UX CYIIHOCTM W 3aKOHOMEPHOCTSX MpOTeKaHWs JomoiHsercd B Kypcax 10 m 11 kiaccoB ajeMeHTaMu CoOJEp)KaHus, MMEIOIIUMU
KYJBTYPOJOTMYECKUI W NPUKIATHONW XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT NMOHMMAHMIO B3aMMOCBSI3M XUMHU C JPYTUMH HayKaMHu,
PacKphIBaIOT €€ pojib B MO3HABATEIbHON M MPAKTUYECKOH AEATENbHOCTH YeNOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOLECCY
TBOpUYECTBAa B OOJIACTH TEOPUM U MPAKTUYECKUX MPHIOKEHUH XMMMH, TOMOTAIOT BBIMTYCKHHKY OpPUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYMMBIX NMPOOJIeMax, CBSI3aHHBIX C XMMHEH, KPUTUYECKH OCMBICIMBATh MHGOPMAIUIO U MPUMEHATh €€ ISl MOMOJHEHUS
3HAHUH, PEIIeHUs] WHTEJUIEKTYaJbHBIX M 3KCIIEPUMEHTAIBHBIX HMCCIeI0OBAaTENbCKUX 3aad. B 1enoMm conepkaHue yd4eOHOTO IMpeaMmera
«XUMUS» TaHHOTO YPOBHS M3Y4EHUS] OPUEHTHPOBAHO Ha (JOPMHUPOBAHUE Y O0YUAIOIIUXCSI MUPOBO33PEHUYECKONH OCHOBBI JUII TOHUMAaHHUS
bunocopckux uaeu, Takux Kak: MaTepUaIbHOE €IMHCTBO HEOPraHMUECKOI0 U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB
UX COCTaBOM M CTPOEHWEM, MO3HABAEMOCTb NPHUPOIHBIX SBJICHUN NYTEM SKCIEPUMEHTA W PEIICHHs NMPOTUBOPEUYM MEKIYy HOBBIMU



(dakTaMM U TEOPETHMUYECKHMMM HPEANOChUIKAMM, OCO3HAHHWE POJM XUMHUU B PEIICHUM SKOJIOTMYECKUX MpobiieM, a Takke IMpodiieM
cOepeXEHMsI SHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3JaHUS HOBBIX TEXHOJIOIMHM U MaTEpUasoOB.

B muane pemienus 3agad BOCIUTAHHS, PAa3BUTUS M COLHUAIM3AUHM OOYYArOIIMXCS MPUHATHIE MPOTPaMMOM MO XWMHUHM MOIXOABI K
OIPENICNIEHUIO COJIEPKAHUSA U TTOCTPOEHUS MpeMeTa MpeIycMaTpUBalOT (JOPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JEHCTBUHM, HMEIOIINX
0a30Boe 3HAUYEHUE AJIS PA3JIUYHBIX BUJOB JEATEIBHOCTHU: PELICHUs Mpo0IieM, IIOUCKA, aHaIn3a U 00paboTKU MHPOPMALIUU, HEOOXOIUMBIX
JUIsl IPUOOPETEHNS ONbITA PAKTUYECKON U UCCIIE0BATEIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU XUMUU.

B mpakTuke npenogaBaHus XMMUHM Kak Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHus, TaK U Ha YPOBHE CPETHET0 O0IIero o0pa3oBaHus, pH
OIPECIICHUN COIECPKATEIIBHON XapAKTEPUCTUKU LEJIeH N3Y4YEeHHs NTPEIMETa HalpaBICHUEM IIEPBOCTEIICHHON 3HAYMMOCTH TPaJAULIMOHHO
npu3Haércst (GOpMUPOBAHME OCHOB XMMHUUYECKOM HAayKHM KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHUECKOW JeATebHOCTH
YeJIoBEeKa U KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJabTypbl. C METOOMYECKOW TOYKM 3pEHHS TaKOM MOJAXOJ K ONpPENCIICHUIO Lienen
M3YYEHHUS [IPEeIMETA SIBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHo JaHHOHM TOUYKE 3peHMs ITIaBHBIMU LIETSIMU U3ydeHUs npeaMeTa « XuMus» Ha 6a3oBoM yposHe (10 —11 ki1.) siBisitoTes:

e (opMupoBaHHME CHCTEMbl XMMUYECKHUX 3HAHUHN KaK Ba)KHEMIIEH cocTaBisONIel eCTEeCTBEHHO-HAyYHOM KapTHUHBI MHpa, B OCHOBE
KOTOPOH JIeXkAaT KJIIOYEBbIE MOHATHUS, (yHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XMMHUH, OCBOCHHUE SI3bIKA HAYKH, YCBOSHHE M TIOHUMAaHUE
CYIIHOCTH JOCTYITHBIX 0000IIEHHI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS;

e (opMupoBaHHME U pa3BUTHE MPEICTABICHUNH O HAYYHBIX METOAAX MO3HAHUS BEIIECTB M XUMHUUYECKUX pEaKIUid, HEOOXOAUMBIX IS
nproOpeTeHusl YMEHUI OpUEHTUPOBATHCS B MUPE BELIECTB U XMMHUUYECKHX SIBJICHUH, UMEIOLIUX MECTO B IMIPUPO/JIE, B TPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

e pa3BUTHE YMEHHUH U CHOCOOOB JAESITEIBbHOCTH, CBSI3aHHBIX C HaOMIOAEHHMEM U OOBSCHEHHMEM XHUMHUYECKOIO HKCIEPUMEHTA,
co0uTr0/IeHreM IIpaBUII 6e30MacHOro OOpaIeHus C BEIIECTBAMM.

Hapsiny ¢ 3TuM, coaepkaTenbHas XapaKTepUCTHKA LEJIe M 3ajad M3ydeHus NpeaMeTa B IporpaMMmMe IO XHMUU YTOYHEHa U
CKOPpPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU ITPHOPUTETAMU B CUCTEME CpeHero obmiero oopasopanus. Cero/iHs B NpenojaBaHUN XUMUN
B OoJsibllIel CcTENeHW OTHAETCS MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJEepKaHusi OOy4deHMsl, OPUECHTHUPOBAHHOW Ha MOJTOTOBKY
BBIITYCKHHKA 00I1e00pa30BaTeIbHOW OpraHM3alluy, BIAJACIOUIEr0 He HAaOOpOM 3HaHMH, a (YHKUMOHAIBHOM TPaMOTHOCTBIO, TO €CTh
croco0amMy U yMEHHUSIMH aKTUBHOTO TIOJYUYEHUS 3HAHUI U PUMEHEHUS UX B peaJIbHOM KHU3HM JUIs PELICHUs TPAaKTHYECKUX 3a/1a4.

B cBs31 ¢ 3TUM npu u3ydeHnu npeameTa « XuMus» JOMUHUPYIOIee 3HaUeHHe MPHOOPETaloT Takue LeNU U 3aauu, Kak:

ajanTtanus oO0yYaroIIMXCs K YCJIOBUSAM JIMHAMUYHO Pa3BUBAIOIIErocs MHpa, (GOPMUPOBAHHE HHTEUIEKTYaJlbHO Pa3BUTOW JIMYHOCTH,
TOTOBOM K CaM0O00pa3oBaHHIO, COTPYIHMYECTBY, CaMOCTOSTEIbHOMY MPHUHATHIO TPAMOTHBIX DPEIIEHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM,;

dbopMupoBaHre y 00y4aroImUXCsl KIIOUYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUEHUE IJI PazIUYHbIX
BUJIOB JICSITEIbHOCTH: pELIEHUs] MpoOseM, MOWCKa, aHalu3a M 00paboTku uHPOpManuu, HEOOXOIUMBIX ISl MPHOOPETEHUs OIbITa



JIeATEIFHOCTH, KOTOpasi 3aHMMAeT BAXHOE MECTO B ITO3HAHUM XHUMHH, a TAaKXKe JJIS OLEHKH C MO3UIUH IKOJOTMYECKOH 0e30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB Ha OPTaHU3M YEIOBEKa U MPUPOIHYIO CPELyY;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH OOYdYaOUIMXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO
NpruoOpeTaTh HOBBIEC 3HAHUS 110 XMMHUH B COOTBETCTBUU C KM3HEHHBIMH IMOTPEOHOCTSMH, HCIIOIH30BaTh COBPEMEHHBIE HHPOPMAIIMOHHbIE
TEXHOJIOTUH IS TIOMCKA M aHaN3a y4eOHOH M Hay4YHO-TIOMYJISIPHON MH(POPMAIH XUMHYECKOTO COJICPKAHUS;

dopmupoBaHHe M pa3BUTHE Y OOYYAIOMIMXCS ACCOLUMATHBHOTO W JIOTUYECKOTO MBIIUICHHS, HAOII0aTeIbHOCTH, COOPaHHOCTH,
AKKYpPAaTHOCTH, KOTOPLIC 0COOEHHO HCOGXOI[I/IMBI, B HaCTHOCTH, IIPH INIAHUPOBAHUHU U ITPOBCACHNUN XUMHUYCCKOT'O SKCIICPUMCHTA,
BOCIHUTaHUE y OOydaromuxcs yOeKIEHHOCTH B TyMaHHCTHUYECKON HAIpaBICHHOCTH XMMUH, €€ BaKHOW POJM B PELICHUH ITIOOATBHBIX
npoOJieM palMOHATBHOTO HPUPOJIONOIb30BAHMS, IONOJIHEHHS AYHEPreTUYEeCKUX PECYypCcOB M COXPAHEHHs IMPUPOJHOTO PAaBHOBECHS,
OCO3HAHMSI HEOOXOJUMOCTH OEpEeXKHOTO OTHOLICHHWS K MPUPOAE M CBOEMY 3[0POBBIO, a TakXKe MPUOOPETEHHs OMbITAa MCIIOIb30BAHUS
MMOJIYYCHHBIX 3HAaHUH AJI IIPUHATUS TPAMOTHBIX peHICHI/Iﬁ B CUTyalluAX, CBA3AHHBIX C XUMHUYCCKUMMU SABJICHUAMMU.

B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHUS MpPEAMET «XUMHs» 0a30BOrO YpOBHS BXOJHMT B COCTaB IPEIMETHOH oOmacTu
«EcTecTBeHHO-HAayUHBIE TPEIMETHI».

O011iee yuciio 4yacoB, OTBEAEHHBIX I U3yYEHHUS] XMMHUH, Ha 0a30BOM YpPOBHE CpeHEro oluiero oopazoBanusi, cocrasiser 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Henento).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHUYeCKOM XUMMHU

IIpeamer opraHMYecKod XUMHUHU: €€ BO3ZHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHUE B IIOJYYEHHUHM HOBBIX BEIECTB U MaTepuasoB. Teopusd
CTpOEHHUsI opraHuyeckux coenuHeHuid A. M. ByrnepoBa, e€ ocHoBHble mosioxeHUs. CTpyKTypHbIE (HOPMYITBI OPraHMYECKUX BEIECTB.
I'omonorus, nzomepus. XuMHAYECKast CBSA3b B OPraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienne o kiaaccuPHUKAMM OpPraHWYecKUX BelecTB. HoMeHkIaTypa OpraHM4yecKuxX COeIMHEHUHM (cucTeMaTudeckas) u
TPUBHUAIIbHBIE HA3BAHUS BAXKHEHIINX NIPEICTABUTENECH KIACCOB OPraHUYECKUX BELIECTB.

OKclepUMEeHTaIbHbIE METO/bl M3YYEHHUsl BEIECTB M WX IpPEBpallleHH: O3HAKOMJICHHE C 00pa3laMH OpraHMYeCKHX BEIECTB U
MaTepuaiaMHi Ha UX OCHOBE, MOJIETUPOBAHNE MOJIEKYJT OpraHUYECKHUX BEILEeCTB, HA0JI0IEHNE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHHe, 0OyriIuBaHUE U TOPEHHE).



YraeBoaopoanbl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUU psiiA. MeTaH W 3TaH — MPOCTEHIINE MPEACTABUTEIN AIKAHOB: (hU3MYecKHe H
XUMHUYECKHE CBOMCTBA (pEaKLUy 3aMEIIECHNS U TOPEHUS), HAX0XKJIEHUE B IIPUPOJIE, ITOJIyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTUYECKUHN psii. DTUJIEH U MPONWIEH — MPOCTeHIINe MpeACTaBUTENN AIKEHOB: (hU3HUYecKue U
XMMHUYECKHE CBOWCTBA (peaklUuu THAPUPOBAHHUS, TaJIOTCHUPOBAHUSA, THApAaTallud, OKHCICHHA M IOJUMEpHU3alH), IOJyYeHHE WU
IIPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 u wmerunOyraamen-1,3: crpoeHue, BaXHEWIIME XHUMHYECKHE CBOMCTBAa (peakuus HOJMMEPH3AINHN).
[Tony4yeHne CUHTETHUECKOTO KayuyKa U PE3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, FOMOJIOTUYECKUN psA. ALETWIEH — NpocTeHIIuil MpeacTaBUTEeNb aJKMHOB: COCTaB,
cTpoeHue, (U3NYeCKHne W XHWMHYECKHE CBOMCTBAa (peakuWW THUAPUPOBAHUSA, TAIIOTEHHUPOBAHUWS, THIPATAIUH, TOPEHHs), MOJIyYCHHE H
IIPUMEHEHUE.

Apensbl. benson: cocras, ctpoeHue, pu3nyeckrue 1 XMMUYECKHE CBOMCTBA (peakLK TajJoreHUPOBAaHUs U HUTPOBAHMS), IOJyYEHUE U
npuMeHeHue. Tonyon: cocmas, cmpoenue, uzuyecKue U Xumuyeckue ceoucmea (peakyuu 2ai02eHupo8aHus U HUMpO8anus), noiyyeHue u
npumenenue. TOKCUYHOCTb apeHOB. [ 'eHeTnUecKast CBSI3b MEX]1y YIJIEBOJA0POJaMHU, IPUHAISKALMMH K Pa3JInYHbIM KJIacCaM.

[TpupoaHble UCTOYHHUKH YTIeBOAOPOAOB. Ilpupoanslii ra3 u nmomyTtHble HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaenue. CrocoOb!
nepepadoTKy He(TU: MeperoHKa, KPeKUHr (TEpMUYECKUH, KaTaTuTHYeCKuit), muponu3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOJYKTHI €ro nepepadboTKy.

OKCrepuMEHTAJIbHbIE METO/Ibl U3YUEHUS BEIIECTB U MX MpEBpallleHui: 03HaKOMJIEHHE ¢ o0pa3liaMu IJIacTMacC, KaydyKOB M PE3UHBL,
kosuekuuu «HedTe» 1 «YT0ab», MOAETNPOBAHNE MOJIEKYJT YIIIEBOJOPOIOB U rajlOr€HOIPOU3BOIHBIX, IPOBEACHHE IPAKTHUECKON paboTh:
MIOJIy4YEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHbie 3anaun.

Bolunicnenus no ypaBHEHUIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA WMJIM MPOAYKTA PEaKIUU IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEILECTB WIIH MTPOYKTOB PEAKIIUN).

Kucaopoaconep:xamme oprannyeckue coeMHEHUs

[TpenenpHble OTHOATOMHBIE CIUPTHL. METaHON M ATAHOJ: CTPOCHUE, (PU3UUYECKUE U XUMHUYECKHUE CBOWCTBA (PEakIMH ¢ aKTHBHBIMU
MeTaJlJlaMH, TaJloT€HOBOJIOPO/IaMU, TOpEHUE), MpUMEeHEeHne. BoropoaHbie CBSI3M MeXAy MoJeKylaMu crnupToB. JleiicTBue MeTaHoda U
ATAaHOJIa Ha OPTaHU3M YEJI0BEKa.

MHOroaToMHbI€ CHUPTHL. DTUJICHIVIMKONb M TJIMLEPHUH: CTpOeHHe, (PU3MYecKhe M XHMMHYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO
IIEeJI0YHBIMHU METaJUIaMH, KaueCTBEHHasl Peakllsl Ha MHOTOATOMHBIE CIIUPTHI). JleicTBUE Ha OpraHu3M uenoBeka. [IpuMenenue riuuepruHa u
STUJICHTJIUKOJISL.

@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U XUMHUecKHe cBoiicTBa. TokcuuHOCTh QpeHona. [Ipumenenue denomna.




Anpaerunipl U kemoHvl. OOpMalbIETU, alleTalbICTU: CTPOeHUE, PU3NUYECKHe M XUMHUYECKHUE CBOMCTBA (pEaklUu OKUCICHUS U
BOCCTAHOBJIEHMSI, KAUECTBEHHBIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KHUCIOTH.. MypaBbMHAas M YKCYCHAsi KHCIOTBI: CTPOCHHE, (PU3NYECKHE M XHUMUYECKHE
CBOIicTBa (CBOMCTBA, OOIIME 7S Kjacca KUCIIOT, peaklys dTepu(uKaum), mojiyueHue u npuMmenenrne. CteapiHoBas U OJIEMHOBAsI KUCIIOThI
KaK MPEeJCTaBUTEIHN BBICHINX KAPOOHOBBIX KUCIOT. MbLIa KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pupbl Kak MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. I'maponu3 cioxHbix 3¢upos. Xupel. ['maponus xupos. [Ipumenenue
KUpOB. buosornueckas poib JKUPOB.

VYrneBoabl: coctas, KiaccuuKalus yrieBoaoB (MOHO-, TU- U Hojucaxapubl). ['oko3a — mpocTeuii MOHOCaXapua: 0COOEHHOCTH
CTPOECHHS MOJIEKYIIbI, (PU3NUECKHE U XMMHUYECKHEe CBOMCTBA (B3auMo/ieiicTBue ¢ ruapokcuaom Meau(Il), okucinenrne aMMuauHbIM pacTBOPOM
okcuza cepedpa(l), BoccraHoBieHHE, OpOXKEHHE TIIIOKO3bl), HAXOXKJIEHUE B IPUpOJE, IPUMEHEHUE, Onojoruueckas posb. DOTOCHHTES.
@pyKTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u memntono3a kKak mpupoaHble monuMepbl. CTpoeHHe Kpaxmalia U 1esUTrono3bl. DPu3nyeckue U XMMHYECKHE CBOMCTBA
Kpaxmana (TUAPOIIN3, KaueCTBEHHAs PEaKLUs C HOJIOM).

DKcIepruMEHTATbHBIE METO/IbI M3Y4YCHHUsI BEIIECTB M MX NMPEBPAILCHHIA: MTPOBEACHUE, HAOIIOJCHHE U ONMCaHUe JEeMOHCTPAIIMOHHBIX
OIBITOB: FOPEHHUE CIHPTOB, KAUECTBEHHBIE PEAKLMU OAHOATOMHBIX CHUPTOB (OKHCJIEHHME ATaHona okcuaoM menu(ll)), MHOroaroMHbIX
CupTOB (B3amMoJeiicTBue rhuiepuna ¢ ruapokcuaom menu(ll)), anpaernnoB (OKuciIeHHe aMMHAYHBIM pacTBOpoM okcuzaa cepedpa(l) u
runpokcuaom meau(Il), B3aumozeiicTBue kpaxmaia ¢ H0JJOM), TPOBEACHUE MPAKTHUECKOM paboThl: CBOMCTBA pacTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnrie 3amaun.

Bolunicnenus no ypaBHEHUI0 XMMHUUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MM MPOAYKTA PEaKIUU IO
U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO U3 MCXOTHBIX BEUIECTB MM MPOJYKTOB PEAKIIUH).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTHI Kak aM(OTEepHble OpraHu4eckue coeAuHeHus. Pu3nyeckue M XMMUYECKUE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe
ruiHa). bruomornueckoe 3HaueHHEe aMHUHOKHUCIIOT. [lenTuast.

Benku xak npupojHbIe BEICOKOMOJIEKYIISIpHbIE coenHeHus. [lepBuuHas, BTOpUYHAs U TPETUYHAS CTPYKTypa OenkoB. XUMHUYECKHE
CBOMCTBa OJIKOB: THPOJIN3, ACHATYpALlUsl, KAUECTBEHHbIE PEaKIIUU Ha OEINKH.

OKCepUMEHTAIbHbIE METO/bl M3YyUEHUs BEIIECTB U WX IpeBpallleHuil: HaOJIIoJeHHe M ONMUCaHHE IEMOHCTPAIIMOHHBIX OIBITOB:
JeHaTypanys OeNKOB IPU HarpeBaHHUH, LIBETHBIE PEAKI[UU OEIKOB.

BbicokomoieKyIsIpHbIEC COCAUHEHUS

OcHOBHBIE TOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIT: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINN,
cpenHsis MoJieKysipHasi Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJIMMEpHU3aIs U MOJIUKOHICHCAIIHSL.



DKCrepUMEHTAIbHBIE METO/Ibl U3YUYEHHS BEIIECTB M MX MPEBpAILllEHUI: 03HAKOMIICHHE ¢ 00pa3liaMu MPUPOAHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IIJIJACTMACC, Kay4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€W MPU M3YYEHHHM OpraHnueckod xumuu B 10 kimacce ocyniecTBiIseTCss 4Yepe3 MCIOJIb30BAHUE KaK
OOLINX €CTECTBEHHO-HAYYHbBIX MOHITHHA, TaK U TMOHSATUH, SBISIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAYYHbIE IMOHSTHA: SBJICHHE, HAYYHBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CHHTE3, KIACCHU(HUKAIIHS,
NePUOANYHOCTb, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOICTUPOBAHUE.

Oduzuka: mMaTepus, SHEPrus, Macca, aToM, DJIEKTPOH, MOJEKYJa, SHEPreTHUYEeCKH ypOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NICCKUE BEIIMYNHBI U SIUHUIBI UX H3MEPCHUSI.

buonorust: kierka, opranusm, 6uocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJOTMYECKH aKTUBHBEIC BemiecTBa (OCNKH,
YTJIEBOJIBI, )KUPBI, PEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHonorus: NHILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOI'O IHUTAHUS, MOIOILUE CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETUYECKHE
npenaparsl, MaTEpPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETHYECKUX BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuUMHYeCKUl ayeMeHT. AToM. Slipo aroma, M30TONBL. DIIEKTPOHHAs 000JO0YKa. DHEPreTUYECKUe YpPOBHH, MOAYPOBHH. ATOMHbBIE
opourany, s-, p-, d- anemeHT. OCOOCHHOCTH pacHpeIeTCHUS AIEKTPOHOB 110 OPOUTANIIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpOHHAsE KOH(PUTYpAIIHs aTOMOB.

[Tepnonnueckuit 3akoH u Ileproanyeckas cuctema xummudeckux anemeHToB JI. M. MenneneeBa. CBs3b MEPUOIMIECKOTO 3aKOHA U
[Tepmonnueckoii cucteMbl XUMHYECKHX 37eMeHTOB JI. M. MennmeneeBa ¢ COBpEeMEHHOW TEOpPHEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHHUs CBOMCTB XMMHMUYECKHUX AJIEMEHTOB M OOpa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U MeprojgaM. 3HayeHHE
IIEPUOIUYECKOr0 3aKOHA B PA3BUTUM HAYKH.

Crpoenue BeniecTBa. XuMUYECKass CBS3b. Bulbl XuMmMudeckod CBsA3M (KOBAaJEHTHAas HENOJsSIpHAas W IOJSApHAs, WOHHAs,
MeTalnueckas). Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM XUMUYECKON CBSA3M (OOMEHHBIN M IOHOPHO-aKIEeNTOpHbIN). BogopoaHas cBs3b.
BaneHnTHOCTB. DnekTpooTpunaTenbHoCcTh. CTENeHb OKUCAEHUS. IOHBI: KATUOHBI U aHUOHBI.

BewecTBa MONEKYIIPHOrO U HEMOJIEKYIISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTBA. TUIIbI KPUCTAIIMYECKUX PELIETOK.
3aBUCHUMOCTb CBOMCTBA BELIECTB OT THIA KPUCTAINIMYECKON PEILETKH.

[TonsiTue 0 nUCTIepCHBIX cucTeMax. MICTUHHBIE U KOJIIIOMIHBIE pacTBOPBI. MaccoBast 10151 BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHMdeckux coenuHeHuil. HoMmeHklaTypa HEOpraHMYECKHUX BelIecTB. | eHeTHYeckas CBSI3b HEOPTraHUYECKHX
BEILECTB, IPUHAIICKANIUX K PAITMYHBIM KIIACCAM.

Xumnueckas peakuusi. Kiraccuuxanust XAMHYECKUX Peakuii B HEOPraHMYECKOW U OPraHNYECKOW XMMHU. 3aKOH COXPaHEHHS MacChl
BEILECTB, 3aKOH COXPAHEHUs U PEBPALLICHUS SHEPTUH IIPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pasNu4HbIX (akTopoB. OOpartuMble peakiuu. Xumuueckoe paBHoBecue. DakTopsl,
BIIMSIOIIME HA COCTOSIHUE XUMHUYeCKOro paBHoBecus. [Ipunnun JlelllaTense.

OnekrponauTuueckas aucconuanus. CuiabHble U ciadble 37MeKTpoiauThl. Cpesa BOAHBIX PacTBOPOB BELIECTB: KHCJAs, HEUTpallbHas,
LIeJI0YHAs!.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/bl H3y4YeHMs] BELIECTB M HUX TMpeBpalleHuil: neMoHctpanus Ttabmuin «llepuoanueckas cuctema
xumuueckux onemeHtoB JI. M. MeHnneneeBa», wu3ydeHHE MoOJENEH KPUCTALUIMYECKUX PEMIETOK, HAOMI0ICHUEe |  ONHCAaHHUE
JIEMOHCTPAIlMOHHBIX U JTAOOPAaTOPHBIX ONBITOB (pa3lIoKeHUE MEepOKCHJAa BOJOpOJia B NMPHUCYTCTBUU KaTallW3aTopa, ONpPEJesIeHHE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO MHMKATOPa, PEaKLIMi HOHHOTO OOMEHa), MPOBECHHUE MPaKTHUeCKoi paboThl «BnusHue
pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

Pacuérnrie 3amaun.

Pacuérbl Mo ypaBHEHUSM XUMUYECKHUX PEAKLUN, B TOM YUCIE TEPMOXUMHUYECKHUE PACUETHI, pacUEThl C MCIOJb30BAaHUEM IIOHATHUSA
«MaccoBasi J0Js BELIECTBAY.

Heopranuveckasi xumust

Hemeramnel. Tlonoxenue HemetamwioB B Ilepuoamdeckoit cucreme xummueckux siemeHToB J[. M. MenzaeneeBa m 0coOeHHOCTH
cTpoeHust aToMoB. du3nyeckre CBOMCTBa HEMETAIOB. AJIOTPONHS HEMETAIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa U yriepoaa).

XUMHUECKUE CBOIMCTBAa Ba)KHEHIIMX HEMETAJUIOB (TaJlOT€HOB, Cepbl, a3oTa, ¢ocdopa, yriepoga U KPeMHHUs) U MX COEAMHEHHM
(OKCHII0B, KHCIIOPOACOAEPKAIINX KUCIOT, BOJOPOIHBIX COETUHEHHI).

[IpruMeHeHne BaXXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.



Mertamibl. [Tonoxenue meramioB B Ilepuonnueckoit cucreme xumuueckux 3meMeHToB J[. . MenneneeBa. OCOOCHHOCTH CTPOCHHS
AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmme ¢usznyeckue cBoicTBa MeTawioB. CIUIaBbl METAIOB. DJIEKTPOXHUMHUYECKUN PsiT
HaIPSKEHUN METaJIOB.

XUMHYECKHUE CBOMCTBA BAXKHEHUIIMX METAUIOB (HATPHUH, Kaauil, KaJdbl[Ui, MarHui, aTFOMAHUHA, IIUHK, XPOM, JKEJI€30, ME/Ib) U HUX
COCTUHEHUN.

O61me cnocoObl MoMTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

DKCTepUMEHTAIBHBIE METOJbl M3Y4YCHHS BEIISCTB M WX IMPEBPAIICHUIN: M3ydeHUE KOJUICKIMH «MeTauibl W CIUIaBbl», 00pasiioB
HEMETAJUIOB, pEIICHUE OKCICPUMEHTAIBHBIX 3a7a4, HaOMIOJICHHWE ¢ OINHCAHHWE JIEMOHCTPAIMOHHBIX W JITAOOPATOPHBIX OIBITOB
(B3aMMO/JIeHiCTBHE THAPOKCHIA ATFOMUHUS C paCTBOPAMHU KHCIIOT M IIEJI0YeH, KaueCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIIOB).

Pacuéranie 3amaun.

Pacuétel Macchl BemecTBa Wi 00bEMA Ta30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe MM 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B
peaKIuu BEIIeCTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XHMMHS U XKW3Hb

Ponp xuMuu B 00ecriedeHIH SKOJIOTUIECKON, SHEPTCTHUECKOM M THIIEBOI 0€3011aCHOCTH, Pa3BUTUN MeIUIIUHEL. [[OHATHE O HAyYHBIX
METO/1aX MO3HAHMS BEIIECTB U XUMHYECKUX PEaKIIHil.

[IpencraBienust 06 0OIIMX HAYUYHBIX MIPUHIIUIIAX MPOMBIIIIEHHOTO MOTYYeHUS BaKHEHIIINX BEIIECTB.

UYennoBek B MHUpE BEIIECTB U MAaTEPUAJIOB: BaXXKHEHIINE CTPOUTEIbHbIE MaTEpHallbl, KOHCTPYKIIMOHHBIE MAaTepUaibl, KPACKH, CTEKIIO,
KepaMHKa, MaTepUaJIbl IJIs1 SJIEKTPOHUKH, HAHOMATEPUaJIbl, OPraHUUECKUEe U MUHEPAIIbHBIE yI00pEHUs.

XuMHsi U 370pOBbE YEJIOBEKA: IpaBUJia MCIOJIL30BAHUS JIEKAPCTBEHHBIX IPEMapaToB, IMpaBuia OE€30MaCHOTO HCIOIb30BaHUS
npenapaToB OBITOBOM XUMHH B IOBCEAHEBHON KHU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexnpeaMETHBIX CBS3eW NpU M3ydeHUU OOIIed M HeopraHudeckod xumMuu B 11 Kiacce ocyuliecTBisieTcs 4depes
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUN, TaK W TOHATHH, SIBISIONIMXCS CUCTEMHBIMH IJIsi OTAEIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTecTBeHHO-HAY4YHbIC TIOHSTHSI: HAYYHBIN (akT, TUIIOTe3a, 3aKOH, TEOpHs, aHAIIU3, CUHTE3, KIIaCCU(PUKAIUs, IEPUOAUIHOCTb,
HaOJII0ZICHUE, DKCIIEPUMEHT, MOJICTTUPOBAaHUE, H3MEPEHHUE, SIBJICHHUE.

dusnka: MaTepusi, SHEPTHs, Macca, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIa, DHEPTETUICCKUN
YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, PU3NUIECKUE BETUIMHBI U IUHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kinetka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPOAJIEMEHThI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE TIOPOJIBI, MTOJIE3HBIE UCKOIAEMBIE, TOTIITUBO, PECYPCHI.



TexHosorusa: XuMHYECKast IMPOMBIINIJIEHHOCTh, MCTAJLIYprusa, IPOU3BOACTBO CTPOUTECIIBHBIX MATCPHAJIOB, CEIIbCKOXO03MCTBEHHOE
IMPOU3BOACTBO, IMHUICBAA MPOMBIIIJICHHOCTD, q)apMaI_[eBTI/I‘-IeCKaﬂ MNPOMBINIJICHHOCTb, IMPOU3BOACTBO KOCMETHUUYCCKUX IIPCIapaTos,
MMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCPHUAJIOB, SJICKTPOHHAA MPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWU HA BA30BOM VYPOBHE CPEJHEI'O OBILIETO
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOSHUS OOYYaIOIIMMHUCS MPOrpaMM CPEIHEro o0Iero ooOpa3oBaHUs
(IMYHOCTHBIM, METANpPEIMETHBIM M TMpeAMETHbIM). HayuHo-meToanueckoit OCHOBOWM uisi pa3pabOTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
MIPOrpaMM CPEHEro O0IIero 0Opa30BaHuUs SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM ITOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA ITPEAMCTA «XuMus» Ha YPOBHE
cpeaHero o0mero 00pa3oBaHus BBIICICHBI CIICTYIOIINE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOIIMMUCA POCCHUMCKONW TpaKJAaHCKOM HMIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITENILHOCTH H
CaMOONPEIEIICHUIO;

HaJIMYnC MOTUBAIINU K 06y‘-IeHI/IIO;

LIeJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUMN JIMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEW W MCTOPUYECKUX TPAAUIUN 0a30BOM
HAyKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JEATEIHHOCTH I[EHHOCTHO-CMBICJIOBBIMU yCTaHOBKAMHU,
MPUCYIIMMHU LETOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJINYUEC NIPABOCO3HAHUA SKOJIOTHYECKOU KYJBbTYPBI U CIIOCOOHOCTH CTaBUTh EJIN U CTPOUTD )KN3HCHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS TpeaMeTa «XHUMHs» TOCTUTAIOTCS B €IMHCTBE Y4YeOHOM W BOCHHUTATEIHHOW [EATENHHOCTH B
COOTBETCTBUHM C T'YMaHUCTHUYECKUMH, COLIMOKYIbTYPHBIMH, AYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU M HJeallaMU POCCHMCKOTO TPa)KIaHCKOTO
O6HI€CTBa, INPUHATBEIMU B O6HI€CTB€ HOpMaMM W IpaBUjIaMU IMOBCACHMA, CHOCO6CTBYIOHII/IMI/I mnmponeccaMm CaMoOIIO3HAHUA, CaMOpPa3BHUTHUA H
HPAaBCTBCHHOI'O CTAHOBJICHUA JIUYHOCTHU 06y‘IaIOH_[I/IXC${.

JIM4HOCTHBIE pPE3yAbTaThl OCBOCHHS TpeaMeTa «XHUMHUS» OTpPa¥aroT CHOPMHPOBAHHOCTh ONBITA IMO3HABATENHHONW W MPaKTHYECKOMN
NeSITeIbHOCTH 00YJaIOIINXCS 10 peaTn3allii MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS

0CO3HaHHUs 00YUYaIOLUMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00S13aHHOCTEH, yBaXKEHUSI K 3aKOHY U MPaBONOPSAIKY;

MpEACTABJICHUA O COUAIIBHBIX HOPMAX U IMMpaBUJIaX MEKINYHOCTHBIX OTHOIIIECHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHON TBOPUYECKOH AESITETHHOCTU MPU CO3TAHHH YYEOHBIX MPOEKTOB, PEIICHHH y4eOHBIX M MO3HABATENbHBIX 3aj1ad,
BBITIOTHEHUH XUMUYECKHUX YKCIIEPUMEHTOB;



CIOCOOHOCTH MOHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JOTMKY M apryMEHTbl APYrUX NPH aHAINW3€ Pa3IMYHBIX BUAOB Y4eOHOMH
JESITENIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS .

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HayYHOMY HaCJIEAMIO OTEYECTBEHHOW XUMUHU;

YBa)KEHHSI K TIPOLIECCY TBOPYECTBA B 00JIACTH TEOPHH U MPAKTUIECKOTO MPUMEHEHHS XMMHUHU, OCO3HAHUS TOTO, YTO TOCTH)KEHUS HAYKH €CTh
pe3yabTaT ATUTEIbHBIX HAOII0AEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSHHOTO TPYAA YUEHBIX U IPAKTUKOB,;

MHTepeca U MO3HABATEJIbHBIX MOTHBOB B MOJYYEHHUU U IMOCIEAYIOIIEM aHaJu3e MH(OpPMAIMU O MEPeOBbIX JOCTUKEHHUAX COBPEMEHHON
OTEYECTBECHHON XUMUH;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUSI;

CIOCOOHOCTH OLIEHUBATh CUTYallUM, CBS3aHHbIE C XMMHUYECKMMHU SIBICHUSMM, M IPUHUMATh OCO3HAHHBIE pEILEHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJECHUE M IOCTYNKHM CBOMX TOBApUIIEH C MO3MLMHA HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE
ITOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MOHMMAaHMsl I1IEHHOCTeH 3710poBOoro M Oe3omacHoro obpa3a KM3HHM, HEOOXOAMMOCTHM OTBETCTBEHHOIO OTHOUIEHHS K COOCTBEHHOMY
($u3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroieHUs ITpaBuIl 0€30MacHOro oOpallleHus C BeIleCTBaMU B ObITY, IOBCEIHEBHOM JKHU3HU U B TPYAOBO 1€ATEIbHOCTH;

MOHUMAaHMsI LIEHHOCTH TMpPaBWJl MHAMBUAYAJIBHOTO U KOJUIEKTMBHOTO O€30MacCHOTO IMOBEJIEHHsS B CUTYallUsX, YIPOXKAIOIIMX 370POBBIO U
JKU3HU JTIOACH;

OCO3HAHMS MOCIIEICTBUIA U HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKAaTHBHON KOMIETEHTHOCTH B y4eOHO-UCCIIE0BATENBCKON AEATEIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U JIPYTUX BHUIAX
JESITENIbHOCTH;

YCTAHOBKH Ha aKTMBHOE YYacCTHE B PELICHUU MPAKTUUYECKUX 3a/1a4 COLMAIbHOM HAMpaBICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YUeHHIO MPOo¢ecCcHil pa3TMYHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN [0 XUMUH;

YBaXKeHUsI K TPYJLY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHIMBHIYaJbHOM TpaeKTOpuu oOpa3zoBaHus, Oyayiiedl mpodeccuu W peanu3alud cOOCTBEHHBIX
KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:



IKOJIOTHYECKH 1EIeCO00Pa3HOr0 OTHOIIEHUS K PUPO/IE, KAaK UCTOYHHUKY CYIIIECTBOBAHUS )XKH3HU Ha 3eMie;

MOHUMAHUS TI00ATBHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKHX MPOIECCOB HA COCTOSIHHE NPUPOTHOU H
COLIMAJIbHOU CPEeIbL;

OCO3HaHHUS HEOOXOUMOCTH UCTIOIB30BaHUS JOCTIXKEHUN XUMUH IS PEIIEHUS] BOIPOCOB PAIlMOHATBHOIO MIPUPOIOIOIB30BaAHUS;

AKTUBHOTO HEMPUSTHUS JIEHCTBUH, MPUHOCAIIUX BPEI OKPYXKAIOIICH MPHPOMHON cpele, yMEHHUsS MPOTHO3MPOBATh HEOJIAroNpHUsTHBIC
9KOJIOTHYECKUE TIOCIIEACTBHS MPEANPUHIMACMBIX IEHCTBUH U MIPEIOTBPAIIATH HX;

HAJIMYUS Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHHUS, HKOJOTMUECKON KYyIbTYpbl, OMBITa JAEATEILHOCTH SKOJOTMUYECKON HampaBlIEeHHOCTH,
YMEHUSI PYKOBOJCTBOBATbCS HMMHU B TMO3HABATEIbHON, KOMMYHUKATHBHONW U COLIMAJIbHOW MpaKTHKE, CHOCOOHOCTM M YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKY;

MOHUMAaHUS CIeUU(DUKH XUMUU KaK HayKd, OCO3HaHHUS e€ poiu B (HOPMHUPOBAHHH PAIMOHATIHHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU
I[EJIOCTHOTO TPEJICTaBICHUS 00 OKPYXAloIeM MHpE KaK O €IUHCTBE MPUPOABI W HYEJIOBEKAa, B MO3HAHWU MPUPOIHBIX 3aKOHOMEPHOCTEH H
pelIeHnr TPo0JIeM COXPAHECHHUS TPUPOJTHOTO PABHOBECHST;

yOexAEHHOCTH B 0COOO0M 3HAYMMOCTH XMUMHH JJIi COBPEMEHHOM IIMBUIN3AIMU: B €€ TYMAaHHUCTUYECKON HANPaBIEHHOCTH U BaXKHOM POJH B
CO3/IaHUM HOBOM 0a3bl MaTepHallbHON KyIbTYphl, PEUICHHH TIJIOOANBHBIX MpPOOJIEM YCTOWYMBOTO pPa3BUTHS YETIOBEUECTBA — CHIPHEBOIA,
IHEPTeTHUYECKOH, MUIICBOW U IKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHUU METUITUHBI, 00CCIICUCHUH YCIIOBUH YCICIIHOTO TPY/Ia H YKOJIOTHUECKU
KOM(DOPTHOMH KHU3HH KKJIOTO YiIeHa 00IIecTBa,

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHMMAHHS CYIIHOCTH METOJOB MO3HAHUS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
WCIOJIb30BaTh TMOJyYyaeMble 3HAHUS Ui aHaIU3a U OOBSCHEHUS SIBICHHUN OKPY)KAIOIIET0 MUpa U MPOUCXOJIIIMX B HEM W3MEHEHHUU, YMEHUs
nenath 000CHOBAHHBIC 3aKTFOYCHHS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TAHHBIX C [EThI0 TIOTYYSHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO UCIIOJB30BaTh XUMUYCCKUE 3HAHUS JIJIST PEIICHHS MPOOJIEM B pEaTbHBIX JKU3HEHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO ¥ UCCIIeI0BATENbCKON eI TeNLHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY O00pa30BaHHUIO M caMOOOPa30BaHUIO, K aKTUBHOMY TMOJyUYE€HUIO HOBBIX 3HAHUH MO XMUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIAMHU;

WHTEpeca K 0COOCHHOCTSIM TPY/ia B Pa3auvHbIX chepax mpodhecCuoHATHHOU IeATeTbHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

MCTaHpCIlMCTHBIe pPE3yIbTaTbl OCBOCHU A qu6HOFO npeameTa «XUMHS» Ha YPOBHE CpCAHCTO O6U_IGFO 06p8.30BaHI/I$I BKJIFOYAKOT:



3HAYUMBIC I (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCHUIUTMHAPHBIC (MEXIpPEIMETHBIC) OOIIeHAyYHbIC TOHSATHS,
OTpaKarollye LEJIOCTHOCTh HAYYHOH KapTHHBI MUpa M CHenU(UKY METOJOB IO3HAHUS, MCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPTHUsA, SBJIICHHE, IMPOIECC, CHCTEMa, HAY4YHBIM (akKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBaHUEC,
HaOII0IcHUE, U3MEpPEHNE, IKCIIEPUMEHT U JPYTHE);

YHUBEpCaJbHbIC Yy4eOHbIE JeicTBUsA (TO3HABaTEIbHBbIE, KOMMYHHKATHBHBIC, pETYJISATHBHbIE), obOecnednBaionye (HOpMUPOBAHHE
(YHKIIMOHATBHOM IPaMOTHOCTH M COITHAIEHON KOMITETEHITUN 00YyYaroIIiXCs;

CIOCOOHOCTh OOYYarOIIMXCs MCIOIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCAIbHbIE yueOHbBIE
JIEHCTBUS B MIO3HABATEILHON M COIMATILHOM MPAKTHKE.

MeTaHpeI{MCTHBIe PE3yJIbTaThl OTpaXarOT OBJAACHHUEC YHUBCPCAJIBbHBIMH yT-I€6HI)IMI/I IMO3HABATCJIbHBIMHA, KOMMYHHUKAaTUBHBIMHU U
PEryJIATUBHBIMUA I[GflCTBI/I?IMH.

OBJjaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IMO3HABATEJIbHBIMH JAEHCTBUAMM:

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OIpCACIAThL LEJIM ACATCIBbHOCTHU, 3a/aBasd IapaMCTPbl W KPUTCPUHU HUX HJOCTHUKCHUA, COOTHOCHUTL PE3YJIbTAaTbl MACATCIBHOCTH C
MOCTaBJICHHBIMU LIEJIAMU;

WCIIO0JIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTUYECKOTO MBILUIEHUS — BBIIEIATh XapaKTepHbIE IPU3HAKU MOHATUN U YCTAaHABIMBATh MX
B3aMMOCBA3b, UCITIOJIB30BATh COOTBETCTBYIOIINEC MMOHATHA OJIA O6’I)$[CH€HI/I$I OTACIIBbHBIX (1)aKTOB 158 ﬂBHCHHﬁ;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU IJId Knaccmbnxaunn BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

yCTaHaBIMBATh IPUUMHHO-CIEACTBEHHBIE CBS3M MEX1Y NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pAaCCyKIeHUs (MHIYKTUBHbBIE, ICNYKTUBHBIC, 1O AaHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOpPEYHS B
paccMaTpruBaACMBIX SABJICHUAX, (1)0pMan/Ip0BaTB BBIBOJIbI U 3aKJIFOUYCHUS,

INPUMCHATE B IIPOLECCEC IMO3HAHHA, HCIOJIB3YEMBIC B XHUMHH CHUMBOJHUYCCKHUC (3Ha1<01351e) MOICIN, HpeO6pa30BI)IBaTB MOIOCJIBHBIC
MPEJICTABICHHUS] — XUMUYECKHI 3HAK (CHMBOII) dJIEMEHTa, XUMHUYecKas (opMylia, YpaBHEHHE XMUMHUUYECKON PEaKkIuu — MpPU PEIICHHH Y4eOHBIX
MMO3HABATENbHBIX U MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BAaHHbIE MOJEIIbHBbIC MPEICTABICHUS JJIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIU.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE 1eHCTBUSI:

BJIaZICTh OCHOBAMHU METOJJ0B HAYUYHOT'O IMMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaxunﬁ;

(dhopMynHpoBaTh LIETHU U 337241 UCCIICOBAHMS, UCIIOJIb30BATh MMOCTABICHHBIE H CAMOCTOSATEIHHO CHOPMYITHMPOBAHHBIE BOIPOCH B KAUECTBE
WHCTPYMEHTA MO3HAHUS M OCHOBBI AJIs1 (HOPMUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,



BJIAJICTh HAaBBIKAMH CAMOCTOSTEIILHOTO TUIAHHUPOBAHUS W MPOBEIACHUS YUYEHHUYECKUX OSKCIIEPHUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOMI0JaTh 3a XOJOM IIPOIEcCa, CaMOCTOSITENBHO IPOTHO3MPOBATh €ro Pe3ylbTaT, (OpMyIMpPOBaTh OOOOIIEHUS U BBIBOJBl OTHOCHTEIBHO
JTOCTOBEPHOCTH PEe3yJIbTaTOB MCCIECAOBAHNS, COCTABIATH 0OOCHOBAHHBIN OTUYET O IPOJIEIAaHHON padoTe;

OpUOOpETaTh ONBIT YYEHHYECKOH HCCIeNOBATEILCKOW M IMPOSKTHOW MAEATENBbHOCTH, IPOSBIATH CIIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITETbHOMY MOMCKY METO/IOB PEIICHUS MPAKTHUECKUX 33a]a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUSI.

3) paGora ¢ nngopmanmeii:

OPHMEHTHPOBAThCS B PA3IMYHBIX MCTOYHHMKAX WH(popManuu (Hay4yHO-TIOMYJSpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXKaHUs, CIIPaBOYHBIC
nocobust, pecypcel MHTepHeTa), aHanu3upoBaTh HH(GOPMALUIO DPA3IMYHBIX BUAOB W (OPM TPEACTABICHUS, KPUTHYECKH OIICHUBATH €&
JTOCTOBEPHOCTH U HETIPOTHBOPEUYUBOCTH;

(GbopMyIHPOBATH 3aIIPOCHI U IPUMEHSTH Pa3IMYHBIE METO/IBI IIPH MOMCKE U 0TOOpe MHPOPMAILIUH, HEOOXOAMMOM JUISl BHITIOJTHEHUST y4eOHBIX
3a71a4 ONpeIeNIEHHOrO THIIA;

IpUOOPETATh ONBIT UCIIOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMpATh ONTHMAaJIbHYIO (opMy mpexacraBieHuss nHpopMmanuu (CXeMmbl, rpaduKd, AUArpaMMbl, TaOJHIbI, PUCYHKH U
Ipyrue);

HCIOJIb30BaTh HAYYHBIN A3BIK B KAYECTBE CPEACTBA MPU paboTe C XUMUUECKOH HH(pOopMaluel: IPUMEHITh MEXITpeIMETHbIE ((pu3ndecKue u
MaTeMaTHYeCKue) 3HaKU U CUMBOJIBL, (hOpMyJIbl, a00peBUaTyphl, HOMEHKIATYPY;

WCTIOJIB30BATh M MTPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OgJiaienne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

3aJaBaTh BOINPOCHI IO CYILECTBY OOCYXJaeMOW TeMbl B XOJle JMallora W/WIM JUCKYCCHUHU, BBICKa3blBaTh HJIEH, (OPMYIMPOBATH CBOU
MPEUIOKEHUS] OTHOCUTEIBHO BBIOJHEHUS PEJIOKEHHOHN 3a1a4H;

BBICTYIIATh C TMIPE3CHTAIMEN Pe3yIbTaTOB MO3HABATEIBHON EATEILHOCTH, TIOIYYEHHBIX CAMOCTOSITETIHHO WIIM COBMECTHO CO CBEPCTHHKAMHU
MIPH BBITOJTHEHUHA XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUIECKON pabOTHI MO MCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaH3alui YIeOHOTO
poeKTa U (GOPMYJIMPOBATh BBIBOBI MO Pe3yIbTaTaM MPOBEAEHHBIX UCCIEA0BAaHUM MyTEM COTIIACOBaHMS MO3UIMHA B X0/1€ 00CyX1eHuss 1 oOMeHa
MHEHHSIMHU.

OBiaieHne YHUBEPCAIbHBIMH PeryJssTHBHBIMH el CTBUAMU:

CaMOCTOSATENFHO TIAHWPOBATh M OCYIIECTBIISITH CBOIO TIO3HABATENBHYIO AEATEIBHOCTD, ONPEACIs e€ eNN U 3a1a4H, KOHTPOJIHPOBATh U T10
Mepe HeOOXOMMOCTH KOPPEKTHPOBATH MPeIaraeMblii alrTOPUTM JACHCTBUI MPU BBHITOJHEHUN YYEOHBIX M MCCIIEOBATEILCKUAX 33j1ad, BEIOUPATh
Haunboee 3(h(HeKTUBHBIN CIOCOO UX pEeIIeHUs C YYETOM MOIyUYEHHUS] HOBBIX 3HAHUHN O BEIIECTBaX M XMMHUYECKHX PEaKLUsX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIbTATbHI

10 KJIACC

IIpenMeTHBIe pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUN O XMMHUYECKOH COCTaBISIOMICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, POJIM XHMHUHU B IO3HAHHUU
SBJIGHUN NPUPOJbI, B (POPMUPOBAHUHU MBIIIEHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIbHOM TPaMOTHOCTH, HEOOXOAMMOM JUIsl pElIeHUs
IPAKTUYECKHX 3a/1a4 U SKOJOTMYECKH 0OOCHOBAHHOI'O OTHOLICHUS K CBOEMY 3/I0POBBIO U IPUPOJTHOM cperie;

BJIaJICHHE CUCTEMON XMMHUYECKHUX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOLINE MOHATUSA (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3IEKTPOOTPHUIIATEIILHOCTh, XUMHUUECKas CBA3b, CTPYKTypHas (hopMmyrna (pa3BEpHyTast U COKpAIIEHHAs ),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOAHbIN CKENEeT, PYHKIMOHAIbHAS TPYIa, PaJuKall, U30MEpHUs, U30MEPbl, TOMOJIOTUYECKUN ps,
TOMOJIOTH, YIJIEBOAOPOJBI, KHCIOPOA M a30TCOACpXKAILUE COEAMHEHHs, MOHOMEp, IIOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE
COEJMHEHUS); TEOPUHM M 3aKOHBl (TEOpHsl CTPOEHUs OpraHuueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE ITOHUMAHHUS IPUYUHHOCTH U CHUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, (DaKTOIOrMUecKre CBEIEHUSI O CBOMCTBAX, COCTAaBE, MOTYYEHUH U 0€30I1aCHOM MCIOJIb30BaHUU BaXKHEUIIUX OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOH JIeSTETbHOCTH YelIOBEKa,

C(OPMHPOBAHHOCTh yYMEHHUHM BBIABIATH XapaKTepHblE MPU3HAKU TOHATUH, YCTaHABIMBATh UX B3aUMOCBS3b, HCIOJb30BATh
COOTBETCTBYIOIIME ITOHATHS IPY ONIMCAHUU COCTaBa, CTPOEHUS U MIPEBPAILECHUIN OPraHMYECKUX COCIUHEHUN;

c(OpPMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMHUYECKYIO CHUMBOJHUKY JJII COCTABJICHHS MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIéHHON) GOopMysl OpraHNYEeCKUX BEIIECTB U YPAaBHEHMH XMMHUYECKMX PEaKLUi, U3rOTaBIUBaTh MOJAEIN MOJIEKYJl OPIraHUYECKUX BEIECTB
JUTSL WILTIOCTPALMU UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHUHM YyCTaHABJIMBATh NPUHAIJIEKHOCTh H3YUYEHHBIX OpPraHHMYECKHUX BEIIECTB IO HMX COCTaBYy U CTPOCHHIO K
OIIPE/IeIEHHOMY KJIaCCY/TpYIIE COEIMHEHHUH (YIJIEBOIOPO/Ibl, KUCIOPO U a30TCOAEPKAIINE COSANHEHUS, BRICOKOMOJIEKYIISIPHBIE COEAUHEHUS),
JaBaThb MM Ha3BaHUA o cucremarnueckoil HoMmeHkiatype (IUPAC), a Takxke NpuBOAWTH TPUBUAIBHBIE HA3BAHUS OTIENIBHBIX OPraHUYECKHX
BEIIECTB (3TWJICH, MPOMNMJIIEH, aleTHJIEH, STHJICHTJIUKOIb, TIHLIEpPHH, (HeHo, (opMaibAerull, aleTalbIeru, MypaBbUHas KUCIIOTa, YKCYCHas
KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTEapUHOBAs KUCIIOTa, TIII0K03a, (PPyKTO3a, KpaxMal, HeJI0I03a, [IUIUH);

c(OPMHUPOBAHHOCTH YMEHUS ONPEAEIATh BUABI XUMUYECKOM CBSI3U B OPraHUYECKUX COENMHEHUSX (OAUHAPHBIE U KPaTHbIE),

c(OPMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUs opraHuueckux BemecTB A. M. BbyrnepoBa st oObscHeHuUs
3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAaHEHHs MacChl BEILECTB;



c(OpPMUPOBAHHOCTh YMEHHI XapaKTEepPH30BaTh COCTaB, CTPOCHUE, (PU3MYECKHEe M XMUMHYECKHE CBOWCTBA THUIMYHBIX IPEICTABUTEICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, IPOIWIICH, alleTuiieH, OyraaueH-1,3, metwinlOyraauen-1,3, 6€H301, METaHOII,
ATAHOJI, STUJICHTIIMKOJIb, TJIUIEPUH, (DEHOJ, alleTAIbICTH I, MypaBbUHAS U YKCYCHAs KHCIIOTHI, TJIFOKO3a, KpaxMall, [eJUTF0JI03a, aMUHOYKCYCHAs
KHCJIOTA), WUTIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXKAY HUMH YPAaBHCHHSIMH COOTBETCTBYIOIIMX XHMMHYECKHX PEAKIMH C HCIOIh30BaHUEM
CTPYKTYPHBIX (POPMYII;

c(hOPMUPOBAHHOCTh YMEHUSI XapaKTEPH30BaTh HMCTOYHUKH YTIEBOJOPOIHOTO ChIpbsi (HE(Th, MPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX
nepepaboTKU U MPaKTHYECKOE MPUMEHEHHE MPOTYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAMUTH BHIUMCICHHS [0 XUMHUYECKHM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBAa MCXOJHOTO BELIECTBA
WJTU TIPOJIyKTa PEaKIMU 10 U3BECTHBIM Macce, 00BEMY, KOJIMUECTBY OJIHOTO U3 UCXOIHBIX BEUIECTB MU MPOIYKTOB PEAKIIUN);

c(OpPMHUPOBAHHOCTh YMEHUW BIIAJCTh CHCTEMOH 3HAHWH 00 OCHOBHBIX METOJaX HAYYHOTO IO3HAHUS, UCIOJIL3YEMBIX B XUMHUHU TIpU
M3YYEHHUU BEUIECTB U XMMUYECKUX SIBICHUHN (HaOMIOJeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOICTUPOBAHUE), UCTIOIH30BaTh CUCTEMHBIE XUMHUECKHE
3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

c(hOPMHUPOBAHHOCTh YMEHUI COOTIOAATH MPaBUJIa IMOTH30BAHMS XUMHUYECKOW MOCYION M TAO0OpaTOPHBIM 000pyIOBaHUEM, a TAK)KE MPaBUIIA
oOparleHust C BEIEeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMH IO BBITTOJIHEHUIO JTA00PATOPHBIX XUMUYCCKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHUHW IUTAHUPOBATh U BBHITIONHATH XMMHUYECKUN OKCIEPUMEHT (MPEBpAIICHUS OPraHWYeCKUX BEIIECTB MPHU
HarpeBaHuM, MOJYYCHHE OTHIIEHA M H3YYCHHE €ro CBOWMCTB, KayeCTBEHHBbIC pPEaKIMH OpPTraHMYECKHUX BEIIECTB, JEHATypalus OeIKoB Mpu
HarpeBaHUH, IBETHBIE PEAKIIMU OEJTKOB) B COOTBETCTBUHU C MPABUJIAMU TEXHUKH 0€30MAaCHOCTH MPHU OOPAIIEHUH C BEIIECTBAMH U JIA0Op aTOPHBIM
0o00OpyI0OBaHUEM, TMPEACTABIATh PE3YIbTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (OpME 3alucCH YpPaBHEHHH COOTBETCTBYIOIIMX pEaKIUui u
(GbopMynHUpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHATU3WPOBATh XUMHUYECKYI0 MH(OpPMAIHIO, MOTYYaeMyIO0 W3 Pa3HbIX MCTOYHHUKOB (CpEICTBa
MaccoBoi uHpopmaiuu, IHTepHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUHN COOTIOAATh MPaBUJIa KOJIOTHYECKH IIeJIeCO00Pa3HOTo TTOBEJACHUS B OBITY M TPYIOBOM NEITEIBHOCTH B IEIISAX
COXpaHEHHUs CBOETO 370pPOBbS M OKPYKAIOIIEH MPUPOIHON cpebl, 0CO3HABAaTh OMACHOCTh BO3/JEUCTBUS HA KUBBIE OPraHU3Mbl OMPEEIEHHBIX
OpPraHMYECKUX BEIECTB, MOHUMasi cMbIch mokaszarens [1JIK, moscHATe Ha mpuMepax crocoObl YMEHBIICHUS U MPEIOTBPALIECHUS UX BPEIHOTO
BO3JIEUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsT 00y4JaroImuXxcss ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBS: YMEHHE NPUMEHSITh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METO/Jax
IMO3HAHMS BEIIECTB U XMMHUUECKHX SIBIICHUIA;

JUISL CTIETIBIX U CITA0OBUASAIINX OOYYAIOIIMXCS: YMEHUE UCIOIb30BaTh pelnbeHO-TOUCUHYI0 cucTeMy obo3HauyeHuit JI. Bpaiins ans 3amucu
XUMHYECKHUX (HOPMYIL.

11 KJIACC



[IpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(OpPMHUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKOW COCTABISIOUICH €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, POJIM XHUMHH B MO3HAHHUU
SBJIGHUW TPUPOJbI, B (POPMUPOBAHUHU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIbHONW TPaMOTHOCTH, HEOOXOAMMOM ISl pElIeHUs
MPAKTUYECKHX 33/1a4 U IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IPHUPOIHON CPEe;

BJIa/ICHUE CUCTEMON XMMHUYECKHMX 3HAHUI, KOTOpas BKIKOYAET: OCHOBONOJIArAIOUIUE MOHATHS (XMMUUYECKUIN 3JIEMEHT, aTOM, M30TOIl, S-, P-,
d- aJeKTpOHHBIC OpOMTAIM aTOMOB, MOH, MOJIEKYJA, MOJb, MOJSIPHBIA O0BEM, BATEHTHOCTH, AIICKTPOOTPHIATEIBHOCTh, CTEMEHb OKHUCIICHHS,
XUMHUYECKas CBs3b (KOBAJCHTHAas, MOHHAS, METa/NIMYecKasi, BOJOPO/IHASA), KPUCTAIUIMUECKas PEIIETKA, TUIIbI XUMUYECKUX peakluil, pacTBOp,
JJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, SJICKTPOIUTUYECKAsT AUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKLIUH, XUMMUYECKOE
PaBHOBECHE); TEOPUH U 3aKOHBI (TCOPHS IEKTPOJIUTUUECKON TUCCOLMAINH, Tepuoaudeckuii 3akoH J[. . MenneneeBa, 3aKoH COXpaHEHHUS MaCChl
BEILIECTB, 3aKOH COXpPAHEHHsS M MPEBPALICHUS SHEPrUU NPU XHUMHUECKHUX PEaKIHIX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIINE B OCHOBE MOHUMAaHUSI IPUUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBICHUH, (PaKTOJIOTMYECKUE CBEACHHUS O
CBOWCTBaX, COCTaBe, MOJYYCHUU M 0€301aCHOM HCIOIH30BAHUN BOKHEHIINX HEOPTaHMYECKUX BEUIECTB B OBITY M MPAKTUYECKOH NEATEITHHOCTH
YEJIOBEKA;

cOpPMUPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHblE TMPU3HAKH TOHSATUH, YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJNB30BATh
COOTBETCTBYIOIIME MMOHATHS IPY ONTMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUM;

c(OpPMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJIsi COCTaBi€HUS (OPMYJ BEUIECTB M YpPaBHEHHM XUMHYECKHX
peakuuii, cucrematuueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/JEJIbHBIX HEOPraHMYECKHUX BellecTB (yrapHblil ras,
YIIIEKUCIHBIN ra3, aMMuak, raimeéHasi i3BeCTh, HeTalll€Has U3BECThb, MUThEBAs COJA, MUPUT U IPYTHE);

c(OPMHPOBAHHOCTh YMEHUH ONpPEAEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS] XUMHUECKUX JIEMEHTOB B COEAMHEHUSX PA3IMYHOrO COCTaBa,
BUJl XMMUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOJHAs) B COECIMHEHUSAX, THUI KPUCTAUIMYECKON PEHIETKH KOHKPETHOTO
BellecTBa (ATOMHas, MOJIEKYJISIpHAsl, HOHHAsA, METAJUTMUECKast), XapaKTep CpeJibl B BOJHBIX pacTBOPaX HEOPraHUUYECKUX COECTUHEHUII;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIUBATh MPUHAIEKHOCTh HEOPTaHMUECKUX BEIIECTB 110 UX COCTABY K ONpEIeIEHHOMY Kiaccy/Tpyre
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJIBI M HEMETAJLIbI, OKCH/IbI, OCHOBaHMS, KUCIIOTHI, aM(OTEpHbIE THIPOKCUIBI, COJIHN);

c(OPMHPOBAHHOCTh YMEHMH pacKpblBaThb CMbICH nepuoaudeckoro 3akoHa JI. WM. MengeneeBa W JI€MOHCTPUPOBATH  €ro
CUCTEMAaTU3HPYIOIIYIO, OOBSCHUTENbHYIO U MPOTHOCTUYECKYIO () YHKIUY;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX 3JeMeHTOB 1—4 mepuomoB I[lepuommnueckoii
cucTeMbl XUMHYecKkux dnementoB [I. M. MenzaeneeBa, MCHOib3ysl MOHATHSA «S-, P-, -dIEKTPOHHBIE OpPOUTAIMY», «IHEPTETUYECKUE YPOBHHY,
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XMMHUUYECKHX 3JIEMEHTOB U MX COCJUHEHUH MO meproAaM U rpymnmnam Ilepruoauueckoil cucTeMbl
XUMu4YecKux djemeHToB M. Y. Menaeneena;



c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA HEOPTAHUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
IMOATBCPIKAATh CYIICCTBOBAHUC TE€HETHYSCKOM CBSI3U MCKAY HCOPraHM4YCCKMMH BCHICCTBAMU C IIOMOMIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX
XUMHUYECKHUX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(UIMPOBATh XUMHUYECKHUE PEAKIUU MO Pa3INMYHbIM MpU3HAKAM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY 3 (eKTy peakiuy, N3MEHEHUIO CTETIEHEH OKUCIICHHS 3JIEMEHTOB, OOpPAaTUMOCTH PEAKIIMHU, YIaCTHIO KaTaan3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIATH YPAaBHEHUS PEaKIUil pa3iIMyHBIX TUIIOB, MOJHBIE M COKPAIIEHHBIC YPAaBHEHUS PEAKIMi MOHHOTO
oOMeHa, YUUThIBasl yCIOBHS, IPU KOTOPBIX 3TH PEaKIUU UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOJATBEPKIAIONINE KAueCTBEHHBIM COCTAB PA3UYHBIX HEOPraHMYECKHUX BEIIECTB,
pacIiO3HaBaTh ONBITHBIM IIYTEM UOHBI, IPUCYTCTBYIOIIKUE B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEIICCTB;

cOPMUPOBAHHOCTh YMEHUH pACKpPBIBAaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEICTBOM  COCTABJICHUS
ANEKTPOHHOIO OallaHca 3TUX peaKlnid;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XHMMHYECKOW pEaklUU OT Pa3IMyYHBIX (PAKTOPOB; XapaKTep CMEIICHUS
XMMHUYECKOIO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jlelllatense);

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTEPU30BaATh XUMHUCCKHE IPOIIECCHI, JISKAIIUE B OCHOBE MTPOMBIIIJICHHOTO ITOJTYYCHHUS CEPHON KHUCIOTHI,
aMMHaKa, a Takke CHOPMHPOBAHHOCTh MPEACTaBICHUI 00 OOMMX HAYYHBIX MPUHIUIAX U HKOJOTHMUECKUX MpodIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

C(bOpMI/IpOBaHHOCTI) YMCHHfI IMPOBOAWUTL BBIYHUCJICHHUA C HUCIIOJIB30BAHHUEM ITOHATUA «MACCOBas JOJII BCIICCTBA B paCTBOPCH, 00BHEMHBIX
OTHOIIIEHUH Ta30B MPU XUMHUYECKUX PEAKIUAX, MAaCChl BEIIECTBA WM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WIH 00BEMY
OJTHOTO M3 YYAacTBYIOIIUX B PEaKIMU BEIIECTB, TETIOBOrO d(dekTa peakliuu Ha OCHOBE 3aKOHOB COXPAHEHHsI MAacChl BEI[ECTB, MPEBPAILICHUS U
COXpaHEHUs SHEPTHH;

c(OpMHUPOBAHHOCTh YMEHUI COOIIOAATh MpaBuia MOJIb30BaHU XUMUYECKON MOCYJI0N U 1a00paTOPHBIM 000pyI0BaHUEM, a TAaK)KE MIpaBHIia
O6paHIeHI/I$I C BEIICCTBAMU B COOTBECTCTBUHU C HHCTPYKIHUAMU I1O BBIITOJTHCHUIO na6opaTopme XUMHUYECKHUX OIIBITOB,

c(hOpPMUPOBAHHOCTh YMEHHH TUIAHUPOBATh W BBIMONHITh XMMHUYECKHA AKCIEPUMEHT (pa3loKEHUE MEePOKCHIa BOJIOPOAA B MPUCYTCTBUU
KaTajan3aTopa, ompeelieHue Cpelibl PaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHIANKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakllid, peakllud MOHHOTO OOMEHa, KauyeCTBEHHbBIE peaklud Ha cyibdaT-, KapOoHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHWSI,
PEIICHUEC DOKCIICPUMCHTAJIBHBIX 3aJad II0 TEMaM «MeTtannel» Hu ((HeMeTaJ'IJ'II)I») B COOTBCTCTBUHM C IIpaBHJIaMH TCXHUKH 0€e30MmacHOCTH npu
oOpamnieHuu C BeIIeCTBAaMH W JAaOOpAaTOPHBIM OOOPYIOBAaHWEM, MPENCTABIATH PE3yIbTaThl XUMHUYECKOTO JSKCIEpUMEHTa B (opme 3ammcu
ypaBHEHU COOTBETCTBYIOIIUX PEaKIUi U (OPMYITUPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YJIhTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHATM3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO, MOTYy4aeMyl W3 Pa3HBIX MCTOYHUKOB (CpEICTBa
MaccoBOM KOMMYHUKaIuu, IHTEpHET U ApyTruXx);



c(hOpPMHUPOBAHHOCTh YMECHHI COOIIOAATH MPaBHUIIa SKOJIOTHYECKH IEIeCO00Pa3HOro TIOBEICHUS B OBITY U TPYIOBOM JAEATEILHOCTH B LIEJISX
COXpaHEHHUs CBOETO 370POBbS U OKPYKAIOMICH MPUPOIHON Cpeibl, 0CO3HABATh OMACHOCTh BO3JCUCTBUS HA KUBBIE OPTraHU3MBbl OMPEICIEHHBIX
BellecTB, MoHuMas cmbica nokaszatens [1JK, noscHaTe Ha mpuMepax crocoObl YMEHbIIEHUSI U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ACUCTBUS Ha
OpraHH3M YEJIOBEKa;

Uit 00ydJalomuXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHE MPUMEHSTh 3HaHHWS 00 OCHOBHBIX JOCTYITHBIX METOax
MMO3HAHMS BEHIECTB U XUMHUUECKUX SIBJICHUIA;

JUIS CJETIbIX U CIa0OBUAAIIUX OOYYAIOIIUXCS: YMEHUE HCIOJIb30BaTh pelnbeHO-TOUCUHYI0 cuctemMy oOo3nadenuii JI. bpaiinsa ans 3anucu
XUMHYECKHUX bopmyL.



ABJIAIOIINXCH y'—leﬁno-MeTonnqecman MaTepHaJIaMu

TEMATHUYECKOE IIVIAHUPOBAHMHE 10 kaace
€ YKa3aHHeM KOJHYeCTBA aKAIeMHYeCKHX YaCOB, OTBOJAMMbIX HA OCBOEHHE KAXK/I0il TeMbI YU€OHOT0 NMpeaMeTa, Y4eOHOro Kypca,
Y4eOHOT0 MOYJISI © BO3MOKHOCTb MCI0JIb30BAHMS 110 ITOI TeMe JIEKTPOHHBIX (IH(PPOBHIX) 06pa3oBaTEIbHBIX PECYPCOB,

KoauuecTBO 4acoB

Ne HanmeHnoBaHue pa3jie/ioB u TeM KoHTpoibH IlpakTu4eckue HMara DyeKTpoHHbIE (IUPPOBLIE)
n/u NMPOrpamMmbl Beero ble padoThI padoTbI H3y4YeHMsl | o0pa3oBaTejbHbIe pecypchbl
Pa3ned 1. TeopeTuueckue 0CHOBbI OPraHNYeCcKOi XUMHUH
http:/alhimik.ru
[IpenMeTr opraHuYeCcKO XMMUH. https://hij.ru/
1.1 Teopust cTpoeHUsI OPraHMYECKUX 3 1 http://cbooks.narod.ru/
coenuHenuit A. M. Bytneposa https://1sept.ru/
https://iu.ru/video-lessons
Wroro mo pazneny 3
Pasznea 2. YrieBoaopoanbl
http:/alhimik.ru
https://hij.ru/
21 IIpenenbHbIe yriaeBoaOpOabl — 5 http://cbooks.narod.ru/
QJIKAHEI https://1sept.ru/
https://iu.ru/video-lessons
http:/alhimik.ru
https://hij.ru/
99 HernpezenbHbie yriieBOXOPOIBL: 5 1 http://cbooks.narod.ru/
AJIKEHBI, AJIKAJIUEHBI, AJIKUHBI https://1sept.ru/
https://iu.ru/video-lessons
http:/alhimik.ru
2.3 ApoMaTH4ecKue yrieBo10pOIbI 2 https://hil.ru/

http://cbooks.narod.ru/
https://1sept.ru/




https://iu.ru/video-lessons

2.4

[TpupoaHbIe HCTOUHUKH

YIIICBOZOPOAOB U HX IepepadoTKa

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Uroro no pazneny

13

Paznen 3. Kuciiopoacoaep:xkaiiue opraHuieckue coeTHHEHHsI

3.1

Cnuptsl. ®enon

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

3.2

Anbaeruasl. KapOOHOBBIE KUCTOTHI.

CrnoxHble 3¢upbl

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

3.3

Yrnesoanl

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Hroro no pazneny

13

Pa3nes 4. Azorcoaepskamue OpraHu4ecKue coeJHHeHHs

4.1

AMUHBI. AMUHOKHCIIOTEL. belku

3

http:/alhimik.ru
https://hij.ru/




http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Hroro mmo pasacity 3

Paspnen S. BeicoKOMOJIeKY IS pHbIE COCUHEHUS
http:/alhimik.ru
https://hij.ru/

51 [Tnactmaccel. Kayayku. BomokHa 2 http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Hroro no pasneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 knacc. Tematnueckoe IaHUPOBAHUE

Ne n/m HaumeHoBaHue pa3/iesioB U TeM Kosaun4yecTBo 4acoB duekTpoHHbIe (LM (POBbLIE)
NPOrpaMmblI Bcero Kontpoabubie | IlpakTuuyeckue | 00pasoBaTejbHbIE pecypchl
padoThI padoThI
Pa3zgean 1.Teopernueckue 0CHOBBI XUMHH
bubnuoreka
1.1 Crpoenue atomos. [lepuoanueckuit 3 1
3akoH u [lepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB 1. 1.
Menneneena
1.2 Crpoenue BemiecTBa. MHOrooOpasue 4 ILTOKhttps://m.edsoo.ru/7f4131ce
BEIICCTB
1.3 XHUMHUYECKUE PeaKun 6 1 1
Hroro no paszneny 13
Pa3nen 2.Heopranu4yeckasi Xumust
2.1 Mertanbl 6 1
2.2 Hewmerannst 9 1 1
I[HOKhttps://m.edsoo.ru/7f4131ce
2.3 CBs13b HEOPraHUUYECKUX U 2
OpPTaHHYECKUX BEIIECTB
Hroro no paszneny 17
Pa3nen 3.Xumus v :Ku3Hb
3.1 ‘ XHUMHS U )KH3Hb 4 ’ IHOKhttps://m.edsoo.ru/7f4131ce
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 3 3

I[TPOIT'PAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka Kosun4yecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero KonTpoabHbI IIpakTnyeckn H3y4YeHU uudgposbie
e padoThbI e padoThbl b o0pa3oBaTe/bHBI
e pecypcsl
1 [MpeamMer opraHryecKkoil XUMuM, e 1 5.09 LIOKhttps://m.edso
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE. 0.ru/7f4131ce
2 Teopust cTpoeHUst OPraHNYECKUX 1 12.09 http:/alhimik.ru
coenuHenuit A. M. BytnepoBa, e€ 0OCHOBHbIC https://hij.ru/
MOJIOYKCHHSL. http://cbooks.narod.
ru/ https://1sept.ru/
https://iu.ru/video-
lessons
3 [MpencraBnenue o KiaccuGuKauu 1 19.09 LIOKhttps://m.edso
opraHuveckux Beniects. HomeHkmatypa 0.ru/7f4131ce
(cucTemaTuyeckasi) U TPUBHAIBHbIC
Ha3BaHUS OPTraHUYECKHUX BEIIECTB. BXomHOM
KOHTpoJb Nel.
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 26.09
TOMOJIOTHUECKUH ps.
5 MertaH 1 3TaH — TpoCTEUITNe 1 3.10
MIPEJICTABUTEINN ATKAHOB.
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA. 1 10.10 I[TOKhttps://m.edso
0.ru/7f4131ce
7 OTUiEH U IPONWIEH — IpocTeiine 1 17.10
MIPEJCTaBUTEINN AJIKEHOB.
8 [TpakTuaeckas padora Ne 1. «[lomydeHue 1 1 24.10
ATHJICHA U U3yYCHHE €TO CBOMCTBY.
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Ankanuensl. byranuen-1,3 u
meTtunoyranuen-1,3. [lonyuenue
CHHTETHYECKOTO KayuyyKa U PEe3HHBI.

10 AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, 2 4eTB 7.11 LIOKhttps://m.edso
TOMOJIOTHYECKUH psAA. ALCTHICH — 0.ru/7f4131ce
MPOCTEUILINNA MPEICTABUTEIb AIKUHOB.

11 Brruucienus mo ypaBHEHUIO XUMHYECKOM 14.11
peaKIum.

12 Apensl: 6eH3011 1 TOITY0J. TOKCHYHOCTB 21.11
apeHOB.

13 I'enetnyeckas CBSI3b YTIEBOIOPOAOB, 28.11 LIOKhttps://m.edso
MPUHAICKAIIUX K PA3TUIHBIM KJIacCaM. 0.ru/7f4131ce

14 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB: 5.12
MIPUPOJIHBIN a3 U MOMYTHBIC HEPTIHBIC
ras3bl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKH.

15 [IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB: 12.12
MIPUPOJIHBIN a3 U MOMYyTHBIC HEPTIHBIC
rassl, He)Th ¥ MPOJYKTHI €€ mepepaboTKu.

16 KonrtponsHas padora Ne2 no pazzaeny 1 19.12 LIOKhttps://m.edso
«YTIIeBOAOPOIBIY. 0.ru/7f4131ce

17 [IpenenbHbIe OTHOATOMHBIE CTIMPTHI: 26.12
METaHOII ¥ 3TaHOJ1. BomopotHas cBs3b.

18 MHoOroaTtoMHbI€ CIUPTHI: 3TUIICHTIIUKOIb U 34eTB 2 moJsyr 9.01
TIIALEPHH.

19 @DeHoII: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U 16.01 LIOKhttps://m.edso
XUMUYECKHE CBOMCTBA, IPUMEHEHUE. 0.ru/7f4131ce

20 Anpaerunpl: GopManbaeTuI U 23.01
areTagbJIeTuaI. ATIETOH.

21 OHOOCHOBHEBIE TIPEIeTbHbBIE KAPOOHOBEIE
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KHCJIOTBI: MypaBbUHAA U YKCYCHaAA.

22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBD».

30.01

LHOKhttps://m.edso
0.ru/7f4131ce

23

CTeapI/IHOBaH H OJICMHOBAs1 KHUCJIOTHI, KaK
IpeaACTaBUTCIIN BBICIIIUX Kap6OHOBI>IX
KHCJIOT.

6.02

24

MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, KX MOIOIIIEE JCHCTBHUE.

13.02

25

CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX

3(hupoB.

20.02

L{OKNttps://m.edsoo
ru/7f4131ce

26

XKupsl: runponan3, npuMeHeHue,
OuooruuecKas poib KHPOB.

27.02

27

VYTieBopsl: cOCTaB, KiIaccuuKanusi.
Bakneiine npeacraBuTeNnu: TiI0K03a,
dbpykTo3a, caxaposa.

5.03

28

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBHI.

12.03

LIOKhttps://m.edso
0.ru/7f4131ce

29

Konrtponsnas padora Ne3 no pazaeny
«Kucnopozacoaep:xaiiye opraHn4ecKue
COEAMHEHUS.

19.03

30

AMUJHEBI: METHJIAMWH W aHWUJIVH.

4 gyeTB

2.04

31

AMMHOKHCIIOTEI KaK aM(l)OTCpHBIe
OpraHn4Y€CKUC COCAUHCHU A, UX
OHOJIOrHYECKOE 3HAUCHHE. IlenTunpl.

9.04

LHOKhttps://m.edso
0.ru/7f4131ce

32

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COSMHEHMUS.

16.04

33

KonTponbHas padoTa 17151 IpOMeKyTOYHON
aTTeCTallHUH.

23.04
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34 OCHOBHBIE METOBI CHHTE3a 1 8.05 LIOKhttps://m.edso
BBICOKOMOJIEKYIISIPHBIX COCTMHEHHH. 15.05 0.ru/7f4131ce
[imactmaccel, kKaydyyku, BOJIOKHA.

OBUIEE KOJIMYECTBO YACOB 10 34

I[TPOTPAMME

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
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OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus. 10 xknace/ O. C. I'abpuensia, . I'. Octpoymos, C. A. Crnagkos. M3narensctBo «Jpoday.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
. Xumus. 10 knacc. Yueonuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. CrnagkoB).

. Metomuueckoe ocoowue. 10 kmacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, U. B. Axcénona).
. [Iporpamma kypca xumun 1151 8—11 kiaccos o0meodpazoBaTenbHbIX yupexaeHuii (aBropsl O. C. ['abpuensH, C. A. Cragkos).

1

2

3

4. Pabouas terpanp. 10 kimacc (aBropsl O. C. I'abpuensin, C. A. Cragkos).

5. Opranuueckasi XuMus B TeCTax, 3aAayax u ynpaxHeHusx. 10 knacc (aBropst O. C. I'abpuensn, U. I'. OctpoymoB).
7

. DnexTpoHHas hopma yueOHUKa.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. Poccuiickas anekrponHas mkona. - https://resh.edu.ru/
. "Anxumux" - http:/alhimik.ru
. Kypnan «Xumus u sxuzab»io - https://hij.ru/

. Kypnan " 1 cenrsiops” - https://1sept.ru/
. Uudoypox - https://iu.ru/video-lessons

. COOpHUK cTaTeil 0 XUMUYECKHX DIIEMEHTaX, MIUTIOCTPUPOBAHHBIN OMMMCAHHEM dKCIIepruMenTOB. -http://www.periodictable.ru
CAWTHI:
https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

1
2
3
4. TTonbopua nuTeparypsl o xumuuto - http://c-books.narod.ru/
5
6
7






