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HOACHUTEJIBHASA 3AITMCKA

[IporpaMMa o XMMHH Ha YpOBHE CpellHEero olIiero oopazoBanus pa3paboraHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii deneparum», TpeOOBaHUN K pe3yabTaTaM
OCBOCHHS (emepaabHOl 00pa3oBaTENbHOM TMporpamMMbl cpeaHero obmiero obpazoBanus (POII COO),
npeAcTaBieHHbIX B DefiepaibHOM rocygapcTBeHHOM oOpa3oBareiabHoM cTanaapre COO, ¢ yuérom Konneniuu
mpenojaBaHus yueOHOro mpeamera «XuMusi» B 00pazoBaTelbHBIX opraHusauusx Poccuiickoit denepanuu,
peanu3yonmMX OCHOBHBIE 00pa30BaTENIbHBIC MPOrPAaMMBI, ¥ OCHOBHBIX MOJOXEHHH «CTpaTeruul pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepanmu Ha mepuon ao 2025 roma» (Pacnopspkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpamMmbl IO XUMUU, K ONpeAeNeHUI0 o0IIei cTpateruu o0ydeHus,
BOCIIUTAHUS U Pa3BUTHS OOYUYaAIOMIMXCS CpeacTBaMH yueOHoro mpeamera «Xumus» i 10—11 kmaccoB Ha
0a30BOM ypOBHE cocTaBwiM KoHIenTyaiabHble mosiokeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH IICJICH,
COoZIep KaHus, pe3yabTaTOB 00y4YeHHUsI M TPeOOBAHUI K YPOBHIO MOJATOTOBKU BBIITYCKHHUKOB.

Xumudeckoe 00pa3oBaHue, MOJy4aeMoe BhIITYCKHUKaMH 00I1e00pa3oBaTeIbHON OpraHU3aIiy, sIBIsIeTCS
HEOThEMJIEMOH 4YacTbio HUX oOpa3oBaHHOCTH. OHO CHYXHT 3aBEpLIAIOIIMM OSTalloOM pealu3aludyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypPOBHE KJIFOYEBBIX LIEHHOCTEH, MPUCYIINX LIETOCTHON CUCTEME XUMUYECKOTO
o0pa3zoBaHMs. DTH HEHHOCTH KAaCAOTCsl MO3HAHKS 3aKOHOB IPUPO/IbI, (HOPMUPOBAHHSI MUPOBO33PEHUS U 00IIEeH
KYJIbTYPbl YEJIOBEKA, a TaKXkKe IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHON
cpene. Peanmusyercss xuMudeckoe oOpazoBaHMe OOydyaromIMXCsi Ha ypPOBHE CpeAHEro oOlmiero oOpa3oBaHUs
cpeacTBaMu y4eOHOro mnpeaMera «XUMHs», COJEpKaHUEe U MOCTPOCHHUE KOTOPOTO ONMpEAeTeHbl B Mporpamme
0 XMUMHUH € YI€TOM crienn(puKu HaAyKd XUMUH, €€ 3HaYCHUS B MO3HAHWUU MPHUPOJIBI U B MAaTEPHAIHLHON JKU3HU
o0miecTBa, a Takke ¢ yuéToM OOMIMX Leled M MPUHIUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeHero oomero oopa3zoBanus B Poccuiickoit @enepanuu.

XUMHUS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B COBPEMEHHOM ITUBUIIM3AIINH, B
CO3JIaHMH HOBOW 0a3bpl MaTepHabHOW KynbTyphl. OHa BHOCHT CBOHM BKJaJ B (hopMUpOBaHHE pallMOHAIBEHOTO
HAyYHOTO MBIIUICHHS, B CO3JaHHE IEJIOCTHOI'O IPEACTABICHUS 00 OKpYKalIleM MHpE KaKk O €JUHCTBE
OPUPOJBl U YeNoBEeKa, KOTopoe (opMupyercs B XMMUM Ha OCHOBE IMOHMMAaHUS BEIIECTBEHHOTO COCTaBa
OKpY’KaIOILIEr0 MHpa, OCO3HAHMSI B3aUMOCBS3H MEX]y CTPOCHHEM BELIECTB, UX CBOWCTBAMU M BO3MOKHBIMU
001acTAMU IPUMEHEHHUS.

TecHo B3auMoOAEWCTBYS C JIPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja HEOTHEMJIEMOM YacThIO
MHUpPOBOW KYJIBTYpbl, HEOOXOJHMMBIM YCIOBHEM YCIIEIIHOTO TpyJda M JKH3HM KaXJOro ujeHa oOIiecTBa.
CoBpeMeHHas XMMHs Kak Hayka CO3UAaTebHasl, KaKk Hayka BBICOKMX TEXHOJIOTMH HalpaBjeHa Ha pELICHHE
rno0anbHbIX MNpoOJeM YCTOMYMBOIO pa3BUTHs UEIOBEUYECTBA — CBHIPHEBOW, HHEPreTHUECKOM, MUILEBOM,
9KOJIOTMUYECKOI 0€3011aCHOCTH U OXPAaHBbI 3710POBbSL.

B coorBercTBMM ¢ OOmMMMH LEIIMH U MPUHLIMIAMHU CPEIHEro oOLero oOpa3oBaHUs CoOJEpKaHHE
npenMera «Xumus» (10—11 xmaccsl, 0a30BbIl YpOBEHb W3Y4YEHHs) OPUEHTHUPOBAHO IMPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYpHYIO MOJrOTOBKY OOYyYaromuxcsl, HEOOXOAWMYIO MM Uil BbIpAaOOTKH MHMPOBO33PEHUECKUX
OpPUEHTHPOB, YCHEIIHOTO BKJIIOYEHHS B XKU3Hb COLIMYMa, IPOJOJKEHHS] 00pa30BaHusl B Pa3IMYHBIX 00JIACTsX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEM.

CocraBnsomuMu rpeaMera «XuMus» SBIS0TCS 6a30Bble Kypebl — «Opranudeckast XuMmus» U «Oo1mas u
HEOpPraHNYecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKH:
CHUCTEMa 3HAaHUM [0 HEOPraHMYECKON XMMHM (C BKJIIOYEHHEM 3HaHUN W3 OOLIell XMMHMM) U OpPraHuYecKou
xuMud. DPOpMHUpOBaHUE JaHHOW CHUCTEMbl 3HAHUM MpPU H3Yy4YEeHUM MpeaMeTa O00ecredrBaeT BO3MOKHOCTh
paccMOTpEeHHs BCETO MHOT000Opa3usi BEIIECTB Ha OCHOBE OOIINX MOHSTUMN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa comepxaHusi KypcoB — «OpraHndeckas Xumusi» U «OOIIas W HeOpraHUYecKas XUMHUS»
chopMUpOBaHa B MpOrpamMMe Mo XMMHUHU Ha OCHOBE CHCTEMHOIO IMOJX0/1a K U3y4eHHUI0 Y4eOHOro Marepuaia u
00yCJIOBJIEHa MUCTOPUYECKH OOOCHOBAaHHBIM PA3BUTHUEM 3HAHUN HA ONpPENENEHHBIX TEOPETHUECKUX YPOBHSX.
Tak, B Kypce opraHMueckoi XMMHU BEILIECTBA pacCMaTPUBAIOTCS HA YPOBHE KIIACCHUECKON TEOPUHU CTPOEHUS
OpPraHMYECKUX COEAVNHEHHH, a TAaKKE€ Ha YpPOBHE CTEPEOXMMHYECKMX M DJIEKTPOHHBIX NPEJICTaBIECHUH O
cTpoeHu” BemlecTB. CBeeHUs 00 U3y4aeMbIX B Kypce BEIEeCTBaX JAIOTCS B Pa3BUTUU — OT YIIJIEBOAOPOJOB 10
CIIO)KHBIX OHOJIOTMUECKH AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XUMHM TMOJIY4al0T DPa3BUTHE
chopMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs TIEPBOHAYAJIBHBIC TIPEICTABICHUS O
XUMUYECKOH CBSA3M, KIACCU(HUKAIMOHHBIX MPHU3HAKAX BELIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX
CTPOEHHMSI, 0 XUMHUYECKOUN peaKIuu.



[Tom HOBBIM yTJIOM 3peHUs B MpenMeTre «XUMUs» 0a30BOTO YPOBHS paccMaTpUBAETCs W3YYCHHBIH Ha
YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TEOPETUUYSCKUM MaTepuayl U (PaKTOIOTHYCCKHUE CBEACHHUS O
BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B 9acTHOCTH, B Kypce «OOmas W HeopraHWYecKas XUMUS»
O0yJaroImuMcsl  TIPEJOCTABISACTCS  BO3MOXKHOCTh ~ OCO3HaTh 3HAYCHHWE TIEPHOJAMYECKOTO  3aKOHAa ¢
OOIIETEOPETUICCKUX U METOJIOJIOTUYECKUX TMO3UIUN, TIy0XKe IMOHSATh HCTOPHYECKOE H3MEHEHHE (YHKIIHMA
ATOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSACHSIOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWI O BOXHEHWITMX BEIIECTBAX, UX COCTABE, CTPOCHHUHU, CBOMCTBAX M MPUMCHEHUH, a
TaK)Ke O XMMHUYECKUX PEAKIHIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHMS TOMONHsIeTcs B Kypcax 10 u
11 KJIaccoB 3JEeMEHTaMU COJEP)KaHHsI, MMCIOIUMH KYJIbTYPOJOTHUYECKUH WM TPUKIAIHOW XapakTep. IJTH
3HAHUS CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3M XHMHUU C JPYTUMH HayKaMH, PacKpbhIBalOT €€ pojb B
MO03HABATEIBHON M MMPAKTHYECKON JCATEIBHOCTH YEJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAKEHUS K MPOIECCY
TBOpPUECTBA B OOJIACTH TEOPUM U MPAKTUYCCKUX NPHIOKEHUH XWUMHUHU, T[OMOTAIOT BBITYCKHHUKY
OPHECHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NPOOJIEeMax, CBS3aHHBIX C XMMHEH, KPUTHUECKU
OCMBICIIBAaTh WH(POPMAIUIO M TPUMEHITh ©€ I IOMOJHEHUS 3HAHWMA, PEUICHHUS WHTEJUICKTyalbHBIX |
AKCIEPUMEHTAIBHBIX HCCICNOBATEIbCKUX 3a7ad. B menom cojaepkaHue ydeOHOro mnpeamera «XUMUS
JTAHHOTO YPOBHS M3YyYCHHUs OPUEHTUPOBAHO HA (JOPMUPOBAHHUE y OOYUAIOIIMXCS MHUPOBO33PEHUYCCKON OCHOBBI
ISl IOHUMaHUsT GUIIOCOPCKUX HMJIEH, TAKMX KaK: MaTepUaIbHOE €JIMHCTBO HEOPTaHUYECKOTO U OPTaHUIECKOTO
MUpa, 00YCIOBIEHHOCTh CBOWCTB BEIECTB MX COCTABOM HM CTPOCHHEM, ITO3HABAEMOCTH MPHPOIHBIX SIBJICHUN
nyréM OSKCIIEPUMEHTAa W PEIICHUS MNPOTHBOPEYMA MEXIy HOBBIMH (akTaMu ¥ TEOPETUYCCKUMHU
MIPEANOCHIIKAMU, OCO3HAHUE POJIM XUMHUH B PELLIEHUH 3KOJOTUYECKUX MTPOOIJIEM, a TaKkKe MpodiieM cOepexeHus
HEPIreTUYECKUX PECYPCOB, CHIPBS, CO3aHUSI HOBBIX TEXHOJIOTHI U MaTEPUAIOB.

B mrane penieHus 3aa4 BOCIUTAHKS, PA3BUTHS U COLMAIN3AIUU 00YYAIOIIUXCS IPUHATHIC TPOTPAMMOA
[0 XUMHH TIOAXOJIbI K ONPEIIEIICHUIO COJIEPYKAHHS M TIOCTPOCHUS MIPEeIMETa MPeIyCMaTpUBAOT (HOPMUPOBAHHE
VHUBEPCATBHBIX Y4YCOHBIX JIEHCTBUM, MMCIOMIMX 0a30BO€ 3HAYCHHE ISl PA3UYHBIX BHJIOB JCATCIHHOCTH:
perieHust poOJeM, MOKWCKa, aHAIM3a U 00pabOTKM MH(OPMAIMHM, HEOOXOAUMBIX JIJII MPHOOPETCHUS OIbITA
MIPAKTUIECKON M MCCIIEOBATEIBCKOM IS TEIIbHOCTH, 3aHUMAIOIIECH BaYKHOE MECTO B TIO3HAHUY XUMUH.

B mpakTrke npenoaBaHus XUMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs, TaK M HAa YPOBHE
cpeaHero ooOmero oOpa3oBaHUs, NPU ONPEACICHUU CONEPKATEIBbHONW XapaKTEPUCTHKH IeNel H3ydeHHs
npeaMeTa HaIlpaBICHHEM IEPBOCTEIICHHON 3HAYMMOCTH TPAIUIMOHHO TMPHU3HAETCSs (GOPMHUPOBAHUE OCHOB
XUMHYECKON HayKH KaK 00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUUCCKOH JICATeILHOCTH YEIIOBEKA U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C METOAMYECKON TOUKH 3pEHUS TaKOW MOIXOJ K OMPEIEICHUIO
eJIel N3YICHHS MTPEIMETa SBISETCS BIIOJTHE OMPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHMsI TVIABHBIMU LIENISIMU M3yUeHUs IpeameTa « XuMus» Ha 0a30BOM ypoBHE
(10 —11 xu1.) sIBIISIFOTCSL:

e (opmupoBaHUE CUCTEMBI XUMUUYECKUX 3HAHUN KaK BaKHEUIIEH COCTABISAONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUPA, B OCHOBE KOTOPOI JIe)KaT KIIIOYEeBbIe MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI U TEOPUH
XUMHH, OCBOCHHE s3bIKAa HAyKHW, YCBOGHHWE W TIOHMMAaHWE CYIIHOCTH JOCTYITHBIX OOOOIICHMIA
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHUEe M pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MO3HAHHS BEMIECTB U XUMHUYCCKUX
peaknuii, HeOOXOAMMBIX JUTSI IPUOOPETCHUS] YMEHHUI OPHCHTUPOBATHCS B MUPE BEIIECTB U XMMHUECKHUX
SIBIIGHUH, IMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U TOBCETHEBHOM KU3HH;

e pa3BHUTHEC YMEHUH U CHOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOMIOJEHHEM U OOBICHEHUEM
XUMHUYECKOI0 SKCIIEPUMEHTA, COOJII0/IEHNEM MpaBUil 0€3011acCHOr0 0OpaleHHsI ¢ BELIECTBAMU.

Hapsiny ¢ atum, conepskaTenbHas XapaKTepUCTHKA 1eei U 3aa4 U3yueHus mpeaMeTa B mporpamme 1o
XUMHH YTOYHECHA U CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH IPHOPUTETAMHU B CUCTEME CPEIHETO OOIIero
obpazoBanus. CerofHsl B MperogaBaHUd XUMUU B OOJbIICH CTENEHU OTHAETCS MPEANOYTCHHE MPAKTUYECKOM
KOMITOHEHTE COJIepKaHHs OOyYeHUs, OPHEHTHPOBAHHON Ha ITOJATOTOBKY BBITYCKHHKA 00IIe00pa3oBaTeIbHON
OpraHM3alliy, BJIaJICIONIEro He HAOOpoM 3HaHMH, a (QYHKIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHSIMH aKTHBHOTO TIOJIYYCHHUS 3HAHWH M MPUMCHECHHS UX B PEATbHOHN JKU3HH JUTS PEIICHUS MPAKTHIECKUX
3ajad.

B cBsi3u ¢ 3THM IIpH U3ydeHUH TpeaMeTa « XUMUS» TOMUHHUPYIOIIee 3HAUCHUE IPHOOPETAIOT TaKUE TSN
W 33724, KaK:

ajanranus oOyJarommxcs K YCIOBHSIM JHHAMHYHO Pa3BHUBAMOIIETOCA MHpa, (GopMHUpOBaHUE
WHTEJJIEKTYallbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY



MPUHATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX XU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHHEM;

dbopMupoBaHre y OOyYarOIIMXCA KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITIETEHIIHMI), WMEIOIINX
YHHUBEpPCAJIbHOE 3HAUCHUE ISl Pa3jIMYHBIX BHJIOB JEATENBHOCTH: pPEIIEHHUS MpoOJieM, MOMCKa, aHaluu3a U
00paboTku uHPOpMAIHH, HEOOXOAUMBIX JJIs PUOOPETEHHS OTBITa JEATEILHOCTH, KOTOPAsk 3aHUMAET BaYKHOE
MECTO B MO3HAHUM XMMHHU, a TAKXKE JUJISl OLICHKHU C MO3UIUN SKOJIOTHYECKON 0e30MacHOCTH XapaKTepa BIUSHUS
BEILIECTB U XUMHUYECKHUX ITPOLIECCOB HAa OPraHM3M YeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEUICKTYAILHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00ydJaromuxcs:
CIOCOOHOCTH CaMOCTOSATEIBHO MPHOOpETaTh HOBHIE 3HAHUS MO XMMHU B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTSAMH, UCTIOJIL30BATh COBPEMEHHBIE WH(OPMAIIMOHHBIC TEXHOJIOTHH ISl TOMCKA U aHaIu3a y4eOHOU
Y HAYYHO-TIOMYJISIPHOIM MHPOpPMAIIMH XUMUYECKOT'O COJIEPKaHuUS;

dbopMUpOBaHHE ¥ PA3BUTHE Yy OOYy4YAIONIMXCS AaCCOIMATHBHOTO M JIOTHYECKOTO  MBIILIICHUS,
HaOJI0IaTEIbHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B YAaCTHOCTH, MpH
TUTAHUPOBAHUH U TTPOBEICHUU XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy O0ydarommxcs YOeKIEHHOCTH B T'YMaHUCTHYECKON HANpPaBIEHHOCTU XUMHH, €€ Ba)KHOU
pPOJIU B PEIICHUH MIOOATBHBIX MPOOJIEM PallMOHATBLHOTO MPUPOAOIOIE30BAHNS, TIOTIOJHEHUS YHEPTETUYECKUX
PECYPCOB M COXpaHEHUS MPHUPOAHOIO PaBHOBECHUS, OCO3HAHMS HEOOXOAMMOCTH OEpEeKHOr0 OTHOIICHMS K
MPUPOJIE U CBOEMY 3J0pPOBBIO, a TaKXKe MPUOOPETEHMs] OMbITa HMCIOJIB30BAHMS TOJYYCHHBIX 3HAHUW IS
MIPUHSATHS TPAMOTHBIX PEIICHUI B CUTYAIUSAX, CBSI3aHHBIX C XUMUYECKIUMHU SIBIICHUSMHU.

B yueGHOM mutane cpeaHero o6mero o0pa3oBaHus IpeaMeT «XUMHUs» 0a30BOr0 YPOBHS BXOJUT B COCTAB
npeIMeTHOM 061acTi «EcTecTBeHHO-HAYYHbIE PEAMETHI.

OOmiee 4YMclIO YacoB, OTBENEHHBIX I M3YyYEHUs XMMHUH, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
oOpasoBanus, cocTaiseT 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Henenmo), B 11 kmacce — 34 yaca (1 gac B
HEJICITIO).



COJEPKAHUE OBYYEHUA

10 KJTACC
OPITAHNYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHM4eCKO XMMHHU

IIpenMer opraHMuecKoi XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHHUE B IIOJyYECHUHU HOBBIX BEILECTB
u MaTtepuanoB. Teopus cTpoeHMs] opraHudeckux coenuHeHuil A. M. bytnepoBa, €€ OCHOBHbBIE IIOJIOKEHUS.
CrpykTypHble (hOpMYJIbl OPraHUYECKUX BellecTB. 'omonorus, usomepus. XuMUUECKasi CBSI3b B OPraHUYECKUX
COEIMHEHUSX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

IIpencraBnenue o kinaccuuKaluy OpraHuYeckux BemecTB. HoMeHkIaTypa opraHM4ecKux COeJUHEHUN
(cucremaTnyeckas) U TPUBHAJIbHbIE HA3BaHMsI BAXKHEHIIMX IIPEICTaBUTENIEH KJIAaCCOB OPraHMUYECKUX BEILIECTB.

OKcllepUMEHTAIbHbIE METOJbl M3YyYCHMs BEIIECTB M UX IPEBpAllleHHH: O3HaAKOMJIEHHE ¢ oOpasuamu
OpPraHMYECKUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHHWE MOJIEKYJ OpPraHMYECKHUX BELIECTB,
HaOIIoZleHUe U ONKCAaHWE JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILIEHUI0 OPraHUYECKUX BEIIECTB IPU
HarpeBaHuu (IJIaBlieHHE, OOYTIIMBaHUE U TOPEHUE).

YriieBoaopoasl

AJKaHBI: COCTaB U CTPOCHME, IOMOJOTMYECKHM psAx. MeraH M 3TaH — IPOCTEHINNE IIPEACTABUTENN
aJIKAaHOB: (pU3MUECKHe M XUMHMUYECKHE CBOMCTBA (pEakLMU 3aMELCHHUs U IOpPEHHUs), HAXOXJEHHUE B MPHUPO/IE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUN Psil. DTHIIEH U NPONWIIEH — IPOCTEUILINE IPEICTaBUTENIN
QJIKEHOB: (PM3MYECKHME M XUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THApATaIlUH,
OKHCJICHUS U MOJIMMEPU3aLIUH), TOJTYyYeHUE U IPUMEHEHHE.

Anxanguensl: Oyraguen-1,3 u merunOyraameH-1,3: cTpoeHue, BaXKHEHIIME XUMHYECKHE CBOWCTBA
(peaxuus nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMYECKUH psii. ALETWIEH — MPOCTEHIINMA
IIPEJCTaBUTEIIb AJIKWHOB: COCTaB, CTPOEHUE, (PU3NUYECKUE U XUMHUYECKHE CBOWCTBA (peakUuu I'MJIPUPOBAHHUI,
raJIor€HUPOBAHUS, TUIpaTallii, TOPEHNUS), TOTY4EHHE U IPUMEHEHUE.

Apensl. benson: cocras, cTpoeHue, pu3nYeckue U XUMUYECKUE CBOMCTBA (peakluy raJloreHUpoBaHus U
HUTPOBAHMSA), MOJyYCHUE U MPUMEHEeHue. Toryon: cocmas, cmpoenue, uzuyeckue u Xumuieckue C60UCmed
(peakyuu 2ano2eHupo8aHuUsl U HUMPOBAHUS), NOLyYeHue u npumeHnerue. TOKCUYHOCTh apeHOB. | eHeTnueckas
CBSI3b MEXY YIJIEBOJOPOAaMHU, IPUHAICKAIIMMHU K Pa3IMYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKHU YIiIeBo0po/oB. [IpuponaHsbiil ra3 u nomyTtHble HedTsHbIe Tra3sl. HedTh u eé
npoucxoxaeHne. CrocoObl mnepepadOTKM HEPTH: NEPEeroHKa, KPEKUHI (TEPMHUECKHH, KaTaTUTHYECKH),
nuposu3. [IpoaykTel nepepa®oTku HEPTH, X MPUMEHEHHE B IMPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIN yroabs u
MPOJYKTHI €0 MepepadOTKy.

DOKclepUMEHTaIbHbIE METOJbl M3Yy4eHMs BEIIECTB M UX MpPEBpalleHUil: 03HAKOMJICHHE C oOpa3lamu
IIacTMacc, KayaykoB U pe3uHbl, Kojutekiuu «HedTb» 1 «YToabp», MoAeTnpoBaHUEe MOJIEKYJ YIII€BOIOPOI0B U
raJOreHONPOU3BOIHBIX, IPOBEIEHUE IPAKTUUECKONW PabOThI: MOJyYeHHUE ITUJICHA U U3YYE€HUE €r0 CBONCTB.

Pacuérnurie 3amaun.

Bbruuciienus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBAa UCXOJHOTO BEIEeCTBa
WIK TIPOJYKTa PEaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX BEIIECTB WM
MPOAYKTOB PEAKIIMHN).

Kucnopoacoaepxamnme oprannieckie coeJHHeHUs!

[IpenenbHble OJHOATOMHBIE CIUPTHL. MeETaHON M 3TAHON: CTPOCHHE, (U3NYECKUE U XHUMUYECKUE
CBOMCTBa (peaklIMU C aKTHMBHBIMHM METaJUIaMH, TaJlor€HOBOJOPOIaMH, FOpeHHE), MpuMeHeHne. BomopoaHsie
CBSI3M MEXIY MOJIEKyJIaMU CIUPTOB. JlelicTBUE MeTaHOIa U ATaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoroaToMHbI€ CIIUPTHI. DTHICHIIMKOIb U TNIMIEPUH: CTPOeHUE, (PU3NYecKre U XMMUYECKHEe CBOMCTBA
(B3auMoielicTBHE CO IIETOYHBIMU METallJlaMH, KaueCTBEHHAsI peaklis Ha MHOrOaTOMHbIE criupThl). JleiicTBue
Ha OpraHu3M uenoBeka. [[puMeHenne riuuepyuHa U dTUIICHTIIUKOJIA.

DeHOII: CTPOCHUE MOJICKYITBI, PU3NUECKHEe U XUMHYECKHEe CBOMCTBA. ToKcHMUHOCTh (heHona. [Ipumenenune
¢enomna.

Anbneruabl u kemowusi. DopManbaeTu, aleTaabIerul: CTpoeHue, Gu3nuecKne U XUMUYECKue CBONCTBA
(peaxiy OKUCIIEHHs U BOCCTAHOBJICHHUSI, KAUECTBEHHbIE PEAKIINN), TOJIyYeHHE U IIPUMEHEHHUE.




OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KHUCIOTHL. MypaBbuHAsi M YKCYCHasi KHCIIOTBI: CTPOEHHE,
(dbu3MYecKne W XUMUYECKHE CBOMCTBAa (CBOMCTBA, 0OmME I Kjacca KHCIOT, peakius >Tepudukamun),
noyiyueHue M mpuMeHeHue. CTeapuHOBas M OJCHHOBAs KHCIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHCIOT. MbIjIa Kak COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHUE.

Cnoxuble 3puUpbl Kak MNPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponus cinoxHbIX 3¢upoB. JKupsL
I'mpponus xupos. [Ipumenenue xkupoB. bruonaornyeckas poiib KUPOB.

VYrneBoabl: cocTaB, KiaccupUKalus yriieBOAOB (MOHO-, M- U ToJMcaxapuibl). [ roko3a — mpocrenmmii
MOHOCaxapu: 0COOEHHOCTH CTPOEHUS MOJEKYJbI, (PU3NYECKHEe U XUMHUYECKUE CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcuaoM meau(ll), okucnenne ammuadHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBICHUE, OpOKEHHE
TJIIOKO3bl), HAX0XKJIEHUE B IIPUPOJE, IPUMEHEHHE, Oroaoruueckas posib. PorocunTe3. OpykTo3a Kak U30MeEp
TJIFOKO3BI.

Kpaxman u nemono3a kak IpupojaHble noiuMepsl. CTpoeHue Kpaxmana U Lejuirono3bl. duznueckue u
XMMHUYECKHE CBOICTBa Kpaxmaia (THUIPOIn3, KaUeCTBEHHAs! peaKIUs C HUOJAO0M).

DKcIepUMEHTaIbHbBIE METOJbl M3Yy4YCHHs BEIIECTB M WX MPEBpAIlllCHHi: MpoBeAeHUE, HAOII0AeHUE U
ONHCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIHUPTOB, KAUeCTBEHHBbIE PEaKUUU OAHOATOMHBIX CIIUPTOB
(okucnenne osraHona okcupom wmeau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOACHCTBHE TIULEPUHA C
ruapokcuaoM Meau(Il)), ampaerunnoB (OKKMCIeHHE aMMHUAYHBIM pacTBOpPOoM okcuaa cepedpa(l) u ruapokcuaom
meau(Il), B3aumomelicTBHe Kpaxmaia C HOJIOM), MPOBEACHHE MPAKTHYECKOW pPabOTHI: CBOMCTBA pacTBOpa
YKCYCHOM KHUCIJIOTHI.

Pacuérnsle 3amaum.

Bbruncnenus no ypaBHEHUIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOIMYECTBAa UCXOAHOIO BEIIECTBA
WIA TPOAYKTa PEaKIMH MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJIHBIX BELIECTB WIIH
MIPOJYKTOB PEAKIUN).

A3oTconepikaliie opraHM4ecKie COeMHEHUS.

AMUHOKHUCIIOTHL Kak amM(OTepHbIe OpraHuveckue coequHeHus. Pu3nveckrue M XMMHYECKHE CBONCTBA
aMUHOKHCIIOT (Ha IpuMepe rnirHa). bruongornyeckoe 3HaueHre aMuHOKUCIOT. [lenTusl.

benku kak mnpupogHbIe BBHICOKOMOJIEKYJISpHbIE coequHeHHus. [lepBuuHasi, BTOpUYHAas W TpeTUYHAsS
CTpyKTypa OenkoB. XUMHUYECKUE CBOMCTBA OEJIKOB: T'MAPOJU3, JI€HATypalus, KauyeCTBEHHbIE pEakLUUUd Ha
OemnKu.

OKClepUMEHTAJIbHBIE METOJbl M3y4YEHHs] BEUIECTB M UX MpPEBpallleHUN: HaONIOJIEHHE U ONUCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATYypalys OSIKOB MIPH HATPEBAHHH, [[BETHBIC PEAKIIUU OEIKOB.

Bbicokomosieky isipHble coeIMHEHHA

OCHOBHbBIE TIOHSITUS XUMHUH BBICOKOMOJIEKYJISPHBIX COEIMHEHUN: MOHOMEp, IMOJIUMEpP, CTPYKTYpHOE
3B€HO, CTENEHb IOJMMEPU3ALMU, CPENHAd MOJEKylIspHas wmacca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPHU3alusl U MOJTUKOH IEHCAIUS.

OKclepUMEeHTaIbHbIE METOJbl M3YyYeHMs BEIIECTB M UX NPEBpAllleHUH: O3HAKOMIJIEHHE ¢ oOpazlaMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBA3H.

Peanu3zanus MexXnpeaMeTHBIX CBsI3€l IPU U3yYeHUH OpraHndeckoi xumuu B 10 kitacce ocymiecTBisercs
Yyepes UCIOIb30BaHHe KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK U MOHITHM, SBISIOMINXCS CUCTEMHBIMHU
JUIS OT/I€TBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC MOHSTHUS: SBIEHUE, HAYYHBIN (DaKT, TUNOTE3a, 3aKOH, TEOpUS, aHAIH3,
CUHTE3, KJ1accu(uKaIus, NepuoJu4HOCTb, HaOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT, MOJIEJINPOBAHHUE.

duznka: MaTepus, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, YIHEPreTUYECKUI YPOBEHb, BEIIECTBO,
TeN0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3NUECKIE BETUYMHBI U €JUHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, oOMeH BelecTB B OpraHusMme, (OTOCHHTE3, OMOJIOTHYECKU
aKTUBHBIC BellecTBa (O€IKU, YIIeBOABI, KHUPHI, HEPMEHTHI).

I'eorpadus: MuHEpabl, TOpHBIE TOPOAbI, OJE3HbIE HCKOIIAeMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: mnumieBble NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO TMHUTAHMS, MOIOIIME CpPEICTBA,
JIEKApCTBEHHbIE U KOCMETUUYECKHE MPENapaThl, MAaTepUabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA



Teopernyeckue 0CHOBbI XUMHHU

XUMHYECKUH IeMEeHT. AToM. SIipo aToMa, U30TOMbI. DIEKTPOHHAS 000JI09Ka. DHEPTETHIECKHUE YPOBHH,
MOIypOBHU. ATOMHBIC opOuTanu, s-, P-, 0- smemeHTh. OCOOCHHOCTH pACIPENCICHUS SJCKTPOHOB IO
opOUTAaNISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(GUTYpaLlUs aTOMOB.

Ilepuoguueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux aemenToB J[. . MenneneeBa. Casi3b
nepuoauyueckoro 3akoHa u Ilepumoamdeckoit cucrembl xumuueckux syemeHTtoB JI. WM. MenaeneeBa c
COBPEMEHHOM Teopuer CTPOCHMsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U
00pa3yeMbIX UMH MIPOCTHIX U CIOKHBIX BEIIECTB 10 IPyMIaM U reprojaM. 3HaueHUE MePUOANUECKOro 3aKoHa
B Pa3BUTHUU HAYyKH.

Crpoenue BemiecTBa. XHUMHUYECKasi CBs3b. BUAbl XUMHUYECKOW CBSI3UM (KOBaJIGHTHAs HEMOJSIpHAS H
MOJISIpHAs, MOHHASA, MeTalTn4eckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM XMMHUYECKON CBsI3U (OOMEHHBIH
U JOHOPHO-aKIENTOpHbIN). BogoponHas cBsa3b. BaneHTHOCTh. DeKTpooTpULaTeIbHOCTh. CTeneHb OKUCIICHUS.
WNonbl: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHMS. 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. THIbI
KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOICTBA BELIECTB OT TUIIA KPUCTANINYECKON PEIIETKHU.

[lonsitue o aucnepcHbIx cucreMax. VIcTUHHBIE M KOJUIOWJHBIE pacTBOpbl. MaccoBas A0Js BELIECTBA B
pacTBope.

Knaccudukanus  Heopranuueckux  coequHeHuil. HomeHknaTypa  HEOPraHMYECKHMX  BEIIECTB.
['eneTnveckas CBs3b HEOPraHMYECKUX BEIIECTB, MPUHAJICKAIINUX K PA3TUYHBIM KIIaCCaM.

Xumuyeckas peakuus. Knaccupukanuss XMMHUECKUX PEAKIUNd B HEOPraHUYECKOM W OpraHuvecKou
XUMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAICHUS DHEPTUU IPU XUMHUUYECKHUX
peaxkuusx.

CKkopocTh peakiuu, ¢€ 3aBUCUMOCTh OT Pa3NUYHBIX (PakTopoB. OOpaTHMble peakiuu. XUMHYECKOE
paBHOBecue. DaKTOPBI, BIUAIONIME HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle [laTense.

OnektponuTryueckas nuccorumanua. CunpHble U cialble 31eKTpoiuThl. Cpena BOJHBIX PacTBOPOB
BEILIECTB: KUCasi, HEUTpaabHas, HIEJI0YHasl.

OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU.

DKCHEePUMEHTAIBHBIE METOJbl HW3Y4YEHHUs BEIIECTB M WX IMPEBpaAlICHUIN: JIEMOHCTpaIus TaOIuIl
«Ilepuoguueckas cucrema xumuieckux aiemeHToB J[. . MenneneeBa», uzyueHue Mojelied KpUCTAILNIMYECKUX
peméToK, HaOMI0IeHHE U ONMHMCAHKUE JEMOHCTPAIIMOHHBIX U JaOOpPaTOPHBIX OMBITOB (Pa3joKEHHE MEPOKCUIA
BOJOpOAA B MPUCYTCTBUM KAaTauu3aropa, ONPEIEICHUE CpeAbl pPacTBOPOB BEIIECTB C I[OMOIIbIO
YHUBEPCAIBHOTO WHIMKATOPa, PEAKIMM HMOHHOTO OOMEHa), MPOBEJEHUE MPAKTHUYECKOW paloThl «BrusHue
pa3IMYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

Pacuérnrie 3amaun.

PacuéTtel o ypaBHEHUAM XMMHUYECKUX PEAKIIMil, B TOM YHCIIE TEPMOXUMUUYECKHE PACUETHI, PACUETHI C
WCIIOJIb30BAaHUEM TOHATHS «MACCOBast J0JIsl BEIIECTBAY.

Heopranunueckasi xumust

Hemeramnsl. Ilonoxenne HemeraiuioB B Ilepuomnueckoi cucreMe Xumuyeckux snemMeHtoB [[. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. DU3HYECKHE CBOMCTBA HEMETAUIOB. AJUIOTPOIIUS HEMETAIJIOB
(Ha mpuMepe KUciaopoa, cepsl, hocdopa u yriaepozaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TallOTeHOB, cephl, a3oTa, ¢ocdopa, yriepoaa u
KpEMHHUS1) U UX COSIMHEHUN (OKCHI0B, KUCIOPOIACOAEPIKAIIUX KHUCIOT, BOJOPOJAHBIX COSTUHEHUH).

[IprMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COEIMHEHHU.

Merauibl.  [lonoxenne werawioB B Ilepuonnueckod cucreme XUMUYECKHX dneMeHtoB [J[. .
MenneneeBa. OCOOCHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YeK aToMOB MeTaioB. OOmue Qusnyeckue
cBOMcTBa MeTasuioB. CIUIaBbl METAIJIOB. DIEKTPOXUMUYECKUM sl HAPSHKEHU METaILIOB.

XWMHYECKHE CBOMCTBAa BOXHEHIIMX METAJIOB (HATPUM, KaIWK, KalabI[UH, MarHuii, aJFOMUHUHN, ITUHK,
XPOM, KEeJe30, MEJIb) U UX COCTUHEHUH.

O61ue criocoObl noydeHus MetaioB. [IpumeHeHre MeTanioB B ObITY U TEXHHUKE.

DKCHepUMEHTAIbHBIE METO/Ibl M3YUEHHUSI BEILIECTB U MX MPEBPALLECHUN: N3YYEHUE KOJUIEKINH «MeTaibl
W CIUIaBb», OOpa3IlOB HEMETAUIOB, PEIICHHE SKCIEPUMEHTANBHBIX 3a/a4d, HAONIOJCHWE W OIUCaHue
JI€MOHCTPAIIMOHHBIX U TA0OPATOPHBIX OMBITOB (B3aUMOICHCTBHE THAPOKCH 1A ATFOMUHUS C PACTBOPAMHU KUCIIOT
1 TIeJI0YEH, KaYeCTBEHHBIE PEaKIIUU Ha KaTUOHBI METAJIJIOB).

Pacuérneie 3anaun.



Pacuérbl Macchl BemecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WU 00bEMY
OJIHOTO W3 YYacTBYIOIIUX B PEAKIMU BEIIECTB, pacuéThl Macchl (00bEMaA, KOJIMYECTBA BEIECTBA) MPOIYKTOB
peaxkuu, eciii OJJHO U3 BELECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xumum B 0oOecrieyeHHM 3KOJIOTMYECKOH, YHEPTeTHYECKOM M MHUINEBOW 0e30IacHOCTH, Pa3BUTHU
MeauUuHbL. [[oHATHE O Hay4YHBIX METOJIaX O3HAHUSA BEILIECTB U XUMUUYECKUX PEAKLIUMN.

[IpencraBnenus 06 0OUIMX HAYYHBIX MIPHHLIUIIAX TPOMBIIUIEHHOTO TOJTYYEeHUS BaXKHEHIIINX BEIECTB.

UYenoBek B MUpE BEHIECTB U MAaTEPHAIOB: BaXKHEHILNE CTPOUTENIbHbIE MaTEpHalbl, KOHCTPYKIIMOHHbBIE
MaTepuaibl, Kpacku, CTEKJIO, KepaMMKa, MaTepHalbl JUIsl 3JEKTPOHUKHM, HAaHOMATEpHallbl, OpraHU4YECKHE U
MUHEpaJbHbIE YI00peHusl.

XuMHS U 370pOBbE 4YEJIOBEKA: IIpaBWJIa HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENaparoB, IIpaBHiIa
0€301acHOT0 UCIIOIB30BAHMS PENapaToB OBITOBOM XUMHUU B TOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzarust MeXnpeaMeTHBIX CBS3€H MPU M3ydeHWU OOIIeH M HeopraHuveckor xumuu B 11 kiacce
OCYIIECTBIISICTCA YE€pe3 HCIOJIb30BaHHE Kak OOIMIMX ECTeCTBEHHO-HAYYHBIX MOHATHH, TaK M TOHSTHH,
SIBJISIFOLMXCSI CACTEMHBIMM JIJIs1 OT/AEIIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHS: HAay4HBIH (DaKT, TMIOTE3a, 3aKOH, TEOpHUs, aHAIMU3, CHHTE3,
KiaccuuKanus, IepuoAUYHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJISIIMPOBAHHE, U3MEPEHHE, SIBIICHUE.

®duszuka: mMaTepusi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOI, PATUOAKTUBHOCTD,
MOJIEKYJa, YHEPreTHUECKHU YPOBEHbB, BEILIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (DU3NUECKHe
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: kierka, opraHusm, SKocucTema, Ouochepa, Makpo- ¥ MHUKPOAIJIEMEHThI, BUTAMUHBI, 0OMEH
BELIECTB B OPraHU3ME.

['eorpacdus: MuHepasbl, TOPHBIE TOPObI, TOJIE3HBIE HCKOTIaeMbIE, TOTLITUBO, PECYPCHIL.

TexHonorus: XuMuyeckas IPOMBIIUIEHHOCTb, METAJITYPIUs, IPOU3BOJCTBO CTPOUTEIbHBIX MATEPHAJIOB,
CEJIbCKOXO03SCTBEHHOE MPOU3BOJACTBO, MUIIEBAsi MPOMBINUIICHHOCTh, (hapMaleBTHYecKasi MPOMBIIIIICHHOCTS,
IIPOM3BOJICTBO KOCMETHMYECKUX IPENapaToB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTE€pUAlOB, AJIEKTPOHHAsS
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S [TPOT'PAMMBI 110 XUMHWU HA BA3OBOM YPOBHE
CPEJJHEI'O OBIIEI'O ObPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATBI

@I'OC COO ycranaBiuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHHUS 00YYAIOIIUMUCS IPOTPAMM CPEIHETO
obmrero oOpa3oBaHusi (JIMYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM). HayuyHO-MeTOAMYECKO OCHOBOM /ISt
pa3paboTKU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI MPOrPaMM CpEAHEro oOIero oOpa3oBaHUS SBISETCS
CHCTEMHO-/ICATEIIbHOCTHBINA TIOIXO/I.

B coorBeTcTBHH C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PE3YyJIbTATOB
OCBOCHHs TIpeaMeTa «XHWMHS» Ha YpOBHE CpeaHero oOmero oOpa3oBaHMsI BBIIEICHBI CICAYIOIINE
COCTaBJIAIOLIHE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHICKON T'PakKTaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITETEHOCTH M CaMOOTIPEICICHUIO;

HAJIMYHE MOTUBAIMH K 00YYCHHIO;

[EJICHATPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIICHHH JMYHOCTH HA OCHOBE KIIFOUYECBBIX IIEHHOCTEH U
UCTOPHYECKHX TPAJUIUI 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIHUXCS PYKOBOJICTBOBATHCS B CBOCH JESATEIIBHOCTH I[EHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKaMHU, IPUCYIIUMH LIETOCTHON CUCTEME XMMUYECKOTO 0Opa30BaHUS;

HAJIMYHUEC MPaBOCO3HAHUA SKOJIOTHYECKOU KYJIBTYPBI U CIIOCOOHOCTH CTaBUTH aeimm " CTPOUTH
KU3HCHHBIC TUTAHBI.

JIngHocTHBIE pe3yibTaTbl OCBOCHUA IIPEAMCTA «XuMus» JOCTUTIarOTCA B CAHWHCTBEC yq€6HOﬁ u
BOCIIUTATEIILHON JICATEIBHOCTH B COOTBETCTBHM C T'YMaHHUCTUYECKHMH, COIUOKYJIBTYPHBIMH, JTYXOBHO-
HPaBCTBCHHBIMU LCHHOCTAMHU W HUACAIIAMU pOCCI/II\/JICKOFO TpaXJAaHCKOI'o O6HICCTBa, IIPHUHATBIMA B O6HICCTB€
HOpPMaMH W TMpaBWJIAMH TOBEJCHHS, CIIOCOOCTBYIOIIMMH IPOIECCAM CAaMOIIO3HAHUS, CaMOPa3BUTHS U
HPaBCTBCHHOI'O CTAHOBJICHUA JIUYHOCTHU O6y‘IaIOHII/IXC$I.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeaMeTa «XHUMUS» OTPaKalT CHOPMHPOBAHHOCTH OIBITA
O3HABaTEeIbHON H HpaKTHHGCKOﬁ ACATCIIbHOCTHU 06yqa}01111/1xcs[ o pceaiu3aluu IPUHATBIX B O6HI€CTB€
[IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIUTAHUS:

OCO3HaHUs OOYYarOMIMMKCS CBOMX KOHCTUTYIIMOHHBIX NMpaB M OOS3aHHOCTEH, YBa)KEHUS K 3aKOHY U
MIPABOTIOPSIIIKY;

MIPEJICTABJICHHUS] O COIMANBHBIX HOPMax M MpaBUIaX MEXJIUYHOCTHBIX OTHOIICHHH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATENbHOCTH IMPHU CO3JAHUM YYEOHBIX IPOEKTOB, PEIICHUU
y4eOHBIX U TTO3HABATENbHBIX 3a71a4, BBIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MIPUHHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI JPYTUX MpU aHaJIK3e
Pa3IMYHBIX BUJOB YU€OHOU A TENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HICTOPHUECKOMY M HAYYHOMY HACJIEIUIO0 OTEUECTBEHHONW XUMUU;

YBaXXCHUA K IMPOLECCY TBOPUCCTBA B oOactu TCOPHUH U NPAKTHUYCCKOTO NPUMCHCHHUA XUMHWH, OCO3HAHUA
TOTO, YTO JOCTHKEHHS HAYKU €CTh Pe3ylbTaT JUIUTEIbHBIX HAOIIOACHUN, KPOIIOTIUBBIX IKCIIEPUMEHTATbHBIX
[IOMCKOB, IIOCTOSIHHOT'O TPYZAa YYE€HBIX U IIPAKTUKOB;

HHTEpPCCAa M IIO3HABATCIBbHBIX MOTHUBOB B TIIOJYUYCHHMU MW IOCICAYIOIIEM aHAINU3C I/IH(bOpMaIII/II/I (0]
MEPEIOBBIX JTOCTIKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLCHUBATH CUTyalluH, CBA3AHHBIC C XUMHWUYCCKUMU ABJICHUAMU, U IPUHUMATh OCO3HAHHBIC
pellIeHus, OPUEHTHPYSICh Ha MOPaIhbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIICHUBATH CBOE MMOBCACHUC U IOCTYIIKH CBOHX TOBapI/II]_[eﬁ C HOSI/IHI/Iﬁ HPAaBCTBCHHBIX U
IPpaBOBbIX HOPM U OCO3HAHUEC HOCHG}ICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popMupoOBaHUSI KYJIBTYPbI 310POBbSI:

MMOHUMAaHUS [IEHHOCTEH 3JI0POBOTO M 0E€30macHOro o0pa3a KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

coOmro/ieHnsT TIpaBujl OE€30MacHOTO OOpaIlleHUs] C BEIIECTBAMH B OBITY, TOBCEIHEBHOW JXHU3HU U B
TPYJIOBOU JESITENLHOCTH;



NOHMMaHMsl LEHHOCTH INPaBWJI HWHAUMBUAYAJBHOTO M KOJUIEKTUBHOIO O€30IIaCHOTO IOBEICHHS B
CUTyalUsIX, YTPOXKAIOIIUX 310POBBIO U XKU3HU JIIOJEH;

OCO3HAHMA TIOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOJICHMS aJKOToJs, HAPKOTHUKOB,
KypeHHs);

5) Tpy0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-UCCIEI0BATEIbCKONW JEATENbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJIAX NEATECIBHOCTH;

YCTAaHOBKM Ha AKTUBHOE YYacTHE B PELICHUM MPAKTHUECKUX 3a/]ad COLMAIBbHOW HAIPaBIEHHOCTH (B
paMKax CBOEro KJ1acca, IIKOJIbI);

UHTEpeca K MPaKTHUYECKOMY H3YYEHHIO0 Npo(deccuil pas3IMyHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10 XUMHH;

YBaXXCHUs K TPYAY, JIIOASAM TpyJa U pe3ybTaTaM TPYJOBOU AEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaJbHON TpaekTopuu oOpa3oBanus, Oyayiiei npodeccun
U peayin3aluy cOOCTBEHHBIX )KM3HEHHBIX IIJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENH K XUMUH,
MHTEPECOB U MOTpeOHOCTEH 0011eCcTBa;

6) 9K0JI0THYECKOT0 BOCIIUTAHMSI:

HKOJIOTUYECKH IIeJIECOO0Pa3HOTO OTHOIIEHHS K MPUPOJAE, KaK HWCTOYHHMKY CYIIECTBOBAHMSA >KU3HU Ha
3emite;

IIOHUMAaHHUSI IJ100AJILHOTO XapaKTepa KOJOTUYECKUX MPOOJIEM, BIUSHHUS SKOHOMHUUECKHUX MPOIECCOB Ha
COCTOSIHME NIPUPOIHON U COLMAIIBHON Cpeabl;

OCO3HaHHS HEOOXOIMMOCTH HCIIOJIb30BAHUSA  JOCTHKEHUM XUMUU JJI1  PEIIEHUS  BOIPOCOB
paLMOHAIBHOIO IPUPOIOIOIb30BaAHUS;

AKTHUBHOTO HENPUATHS JNEUCTBUM, NPHHOCAIIMX BPEA OKPYKAOLIEHM NPUPOAHOU Cpene, yMEHUus
IPOTHO3UPOBAaTh  HEONArONpUATHBIE SKOJIOTMYECKHE IIOCIEACTBUS  INPEANPUHUMAEMbIX JIEHCTBUH U
[IPEeOTBPALIATD UX;

HaJIM4YUs Pa3BUTOIO 3KOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYPBI, OIBITA ACSITEIBHOCTH
9KOJIOTMYECKOI HalpaBJIE€HHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMM B MO3HABATEJIbHON, KOMMYHUKATUBHON U
COLMAJIbHOW MPAKTUKE, CIIOCOOHOCTU ¥ YMEHHUS aKTUBHO IPOTUBOCTOATH UJEOIOTHU XeMopoouu;

7) IEHHOCTH HAYYHOT'0 MO3HAHMSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OO0IIIECTBEHHOH NMPaKTHKH;

MOHUMAaHUs CHeUMPUKU XUMHM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHMHM PALlMOHAIBHOIO
HAyYHOT'O MBIIIICHHS], CO3/1aHUM 1IETIOCTHOTO MPEACTaBICHUs 00 OKPYKAIOIIEM MUPE KaK O €MHCTBE MPHPOJIBI
U 4eJOBEKa, B TO3HAHMM HPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUU MpOoOJIeM COXpPaHEHMs] MPHUPOJHOTO
paBHOBECHS],

yOEeKAEHHOCTH B 0CO0OW 3HAUMMOCTHU XUMHH JJIsi COBPEMEHHOW IMBWJIM3ALMU: B €€ T'YMaHUCTUYECKON
HaMpaBJICHHOCTU W BaXKHOM POJM B CO3/JaHUU HOBOM 0a3bl MaTepHabHOW KYJIbTYpBI, PEIIEHUH TI00aTbHBIX
npo0sieM YCTOMYMBOTO pa3BUTHUSI UEIOBEUYECTBA — CHIPHEBOM, YHEPreTUUYECKOM, MHUILEBOM M 3KOJIOTHYECKON
0€30MacHOCTH, B PAa3BUTUM MEAMLMHBI, OOECHEYEHHM YCIOBUI YCIEMIHOTO TpyJla U SKOJIOTHYECKH
KOM(DOPTHOM JKM3HU Ka)KJOT0 WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTU: IIOHUMAaHHUS CYIIHOCTH METOAOB IO3HAHMS, MCIIONb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS JUUIS aHAIM3a U OOBSICHEHUSI SIBJICHUM
OKpY’KaloIIero MUpa M MPOUCXOJAIMIMX B HEM HM3MEHEHUH, yMEHHUs JenaTb 0OOCHOBAaHHBIE 3aKIIOUYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB M UMEIOLIUXCSI TAHHBIX C LIEIbI0 OJyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIbHO MCIOJIb30BaTh XUMUYECKHUE 3HAHUS /IS PEeIIeHUs] IpoOjeM B peaslbHbIX
KU3HEHHBIX CUTYaIHsIX;

MHTEpEca K MO3HAHMIO U UCCIIE0BATEIBCKON IEATEIBbHOCTH;

TFOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHHI0O M C€aMOOOpPa30BaHHIO, K AKTHUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/Jia B pa3Iu4HbIX chepax mpodheccnoHaIbHOM AesTeNbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3ybTaThl OCBOCHUs y4eOHOro mpeaMera «XHMHUsS» Ha YPOBHE CPEeJHEro oOIIero
00pa3oBaHMs BKIIIOYAIOT:



3HaYMMBbIC JUTsl (HOPMHUPOBAHUSI MUPOBO33PEHUS 00YUAIOMINXCS MK IUCITUTITMHAPHBIC (MEXITPEIMETHBIC)
oOlIeHAy4YHbIE TOHSATHS, OTPaXKAIOUIME IEJIOCTHOCTh HAyYHOW KapTUHbI MHUpPAa M CHEUU(PUKY METO/I0B
MO3HAHUs, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEUIECTBO, SHEPIUs, SBJICHUE, POLIECC, CUCTEMA,
Hay4yHbIi (akT, MPUHIMIL, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHNUEe, HaOII0IEHNE,
U3MEepeHue, SKCIEPUMEHT U JIpYyTHUe);

yYHUBEpCaJbHbIE y4eOHbIe JeiicTBUs  (TIO3HABaTeNbHBIE, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
oOecneunBaomue (GopmupoBaHue  (QYHKIMOHAIBHOW TPAaMOTHOCTH M COLUUAIBHON  KOMIETEHLUU
00y4aroIuXxCs;

CHOCOOHOCTh OO0YYarOIIMXCsl MCIOJIb30BaTh OCBOCHHBIE MEXAMCHMILTMHAPHBIE, MHUPOBO33PEHYECKUE
3HaHUS U YHUBEPCAJIbHBIC YUeOHbIE ICHCTBUS B IO3HABATEIILHOW U COIMAIbHON MPAaKTHKE.

MertanpeameTHble pe3yJabTaThl OTPaKalOT OBJAJCHHE YHUBEPCAIBbHBIMH yYEOHBIMU [MO3HABATEIbHBIMH,
KOMMYHHKATUBHBIMU U PETYISTUBHBIMH JCHCTBUSIMHU.

OBJajieHNe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU J1€HCTBUSIMM:

1) 6a3oBble JJOrHYECKHE elicCTBHA:

CaMOCTOSITENIbHO (hOPMYITUPOBATh U AKTyaIM3UpPOBATh MpPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBATh;

ONpEeENATh LEeNU JeATEIbHOCTH, 3aJaBasi IMapaMeTpbl U KPUTEPUU HUX JIOCTHXKEHUS, COOTHOCHUTD
Pe3ybTAThI ACITEIBHOCTH C TIOCTABJICHHBIMH LENSMH;

UCIOJIb30BaTh MPU OCBOCHHHM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIAENATh XapaKTepHBIC
NPU3HAKH TIOHSATHH M YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOUIME TIOHSATHS IS
O00BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIJIS KJIACCH(PUKALIMY BEIIECTB U XUMUYECKUX PEaKLIni;

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOWUTH JIOTHYECKHE pPACCYKACHUS (MHAYKTHUBHBIC, JCOYKTUBHBIC, 110 AHAJOTHH), BBISIBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOYCHHUS,

NPUMEHSATh B IPOIECCEe MO3HAHWS, HCIONB3YeMble B XHUMHHM CHUMBOJHYECKHE (3HAKOBBIC) MOJEIH,
peoOpa3oBbIBATH MOJICIbHBIC IPEICTABICHUS — XUMUYECKUI 3HAK (CHMBOJI) DJIEMEHTa, XUMUYecKas (hopMyIia,
yYpaBHEHHE XUMHUYECKOW pEaKkIUH — IPH PEHICHWH Yy4eOHBIX MO3HABATENBHBIX W MPAKTUYECKHX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJEIbHbBIC MPEJCTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3Yy4aeMBIX
BEIIECTB M XUMHUYECKUX PEaKLIUH.

2) 6a30Bble HCCIEI0BATENBLCKHE TEfiCTBHS:

BJIaJIETh OCHOBAaMH METOOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHUil;

(dbopMyIHpOBaTh HEIM M 3aJaud HCCIEIOBAaHUS, HCIIONB30BaTh MOCTABICHHBIE M CAMOCTOSTEIHHO
c(opMyIHpOBaHHBIE BONPOCH! B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI /17151 (JOPMHUPOBAHHUS THIIOTE3BI IO
MIPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CY)KICHH;

BJIaJIeTh HaBbIKAMHM CAaMOCTOSATENBHOTO IJIAHUPOBAHUS M TPOBEICHUS YUYECHHMUYECKUX HKCIEPUMEHTOB,
COBEPIIEHCTBOBATh YMEHHs HAOJIIOIaTh 332 XOJIOM IPOIIecca, CAMOCTOSTEIFHO MMPOTHO3UPOBATh €r0 Pe3yNbTarT,
¢dopmynupoBaTe 0000IIEHHS U BBIBOABI OTHOCHUTENIBHO JIOCTOBEPHOCTH pE3YJIbTATOB HCCIIEAOBAaHMUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOJIETaHHOM paboTe;

NpUOOpeTaTh ONBIT YYEHHYECKOM HCCIIeOBAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIIOMCKY METOJOB pEIIeHUS TPAKTUYECKUX 3anad,
MIPUMEHEHHIO PA3JINYHBIX METO/I0B TTO3HAHMUSL.

3) pa6ora c undopmanueii:

OPUEHTHPOBAThCSI B PA3NUYHBIX HCTOYHMKAX wuHGoOpManuu (HAy4HO-TIOMYNSpHAsl —JHTEeparypa

XMUMHAYECKOTO COJIEp)KaHMs, CIpaBOYHBIE TMocoOus, pecypchl MHTepHeTa), aHaMM3MpPOBATh HH(POPMAIUIO
pa3IMYHBIX BUAOB U (hOpM MpecTaBIeHus, KPUTHYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEITPOTHBOPEUYUBOCTH;

(GbopMyIHpOBaTH 3amMpOChl UM MPHUMEHSATh PA3JIMYHbIE METOJIbI NpPU TOMCKe W OTOOpe WH(OpMaIuH,
HE00XOAUMO JJIsl BBIOJIHEHUS y4eOHBIX 3a/1a4 ONpeIeIEHHOTO THIIA,;

MpPUOOPETaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA WM Pa3IHIHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJbHYIO (hopMy mpencTaBieHus uHbopmauuu (cxeMmsl, rpaduku,
JarpamMmbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

WCTOJh30BaTh HAYYHBIA S3BIK B KAaueCTBE CpEACTBa NpU paboTe ¢ XHMHUYECKOH WH(OpMarmei:
IPUMEHATh MEXIpeIMeTHbIE ((PU3NYecKre U MaTeMaTH4YeCKHUe) 3HaKH U CUMBOJIBI, (hOpMyJIbl, a0OpeBUaTypHI,
HOMEHKIIATYpY;

UCIOJIb30BaTh U MPEe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISAHOCTH.



OBiaeHne yHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU JICHCTBUSIMH:

3aJlaBaTh BOIPOCHI [0 CYHIECTBY 0OCYk/IaeMOil TeMbl B X0OJi¢ AHaliora W/WIN JAUCKYCCUH, BBICKA3bIBATh
uaen, GopMyIupoBaTh CBOU MPEIIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHSI PEIIOKEHHOM 3a/1a4;

BBICTYIATh C MPe3eHTAIel pe3yIbTaToOB M03HABATEIbHON JIEATENbHOCTH, MOTYYEHHBIX CAMOCTOSATEIHHO
WM COBMECTHO CO CBEPCTHHKAMU IPH BBITOJHEHUU XHUMHUYECKOTO IKCIEPUMEHTA, IPAKTHUECKON pabOTHI O
UCCJIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aluyd yueOHOro MpoeKTa U (pOpMyIHpOBaATh BBIBOJBI IO
pe3ylbraTtaM MPOBEACHHBIX HCCIICIOBAaHUHN IyTEM COTJIACOBAHMS TMO3UIMKA B XOJe OOCYXJCHHUS U OoOMeHa
MHEHHSIMU.

OBiajjeHne yHUBEPCAJbHBIMU PEryisSTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO MO3HABATENIbHYIO JESTEIBHOCTH, ONpenesss eé
[eMH M 3a7]a4d, KOHTPOJIHMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHUPOBAThH IPEAaracMblii aaropuTM
JEHCTBUI MPU BBHITTOJTHEHUH YUYEOHBIX U UCCIIEI0BATEIIbCKUX 3aJ1a4, BEIOUpaTh Hanbonee 3pPeKTUBHBIN CIOCO0
WX PEIICHUS ¢ y4ETOM TOJTyUeHHUs] HOBBIX 3HAHHH O BEIIECTBAX M XUMUYECKHUX PEAKITHIX;

OCYILIECTBISAITH CAMOKOHTPOJIb CBOEH JI€ATEIHbHOCTH Ha OCHOBE CAaMOAHaIN3a U CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «Oprannyeckas XUMHUsD OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTAaBJISIONICH €CTECTBEHHO-HAYYHOM KapTUHBI
MHUpa, POJIM XMMUHU B TIO3HAHUU SIBICHUI MPUPOJBI, B (POPMUPOBAHUH MBIIUICHUS U KYJIbTYPHI JIMYHOCTH, €&
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOHN Ui peUIeHHs MNPaKTHYEeCKHX 3a7ad U IKOJOTHYECKU
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEAE;

BIIQJICHUE CHUCTEeMOW XHMHUYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJAralolIie TMOHSATHUS
(XMMUYeCKUIl ~ BJI€MEHT,  aToM,  JJIEKTpOHHas  O00OJoYyKa  aToma,  MOJIEKYyla,  BaJICHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, XUMUYECKasi CBsI3b, CTPYKTYpHas (opmyna (pa3BEépHyTas U COKpalIEHHAs), MOIIb,
MOJISIpHAs Macca, MOJIIPHBIA 00BEM, YriaepoaHBI CKenleT, (DYHKIMOHAIbHAs TPYIIa, pajuKall, H30Mepus,
MU30MEpPbI, TOMOJIOTUYECKUH psii, TOMOJIOTH, YIIEBOJIOPOMAbI, KUCIOPOJ U a30TCOAeprKallue COCAUHEHUS,
MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJAMHEHHUS); TEOPUM U 3aKOHBI (TEOpHs
CTPOEHHUSI OpraHnYeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUHU; MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIMEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U
CHUCTEMHOCTH XHMHUYECKUX SIBICHUH, (aKTOJIOTMYECKHE CBEIEHHs O CBOMCTBAaX, COCTaBe, IOJYYEHUH MU
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHWYECKUX BELIECTB B OBITY M MPAKTUYECKON NEeATEIbHOCTH
4eJI0BEKa;

chOpPMUPOBAHHOCTh YMEHUN BBIBISTH XapaKTepHble TMPU3HAKK TMOHSATHI, YCTaHABIMBATh UX
B3alMOCBA3b, UCIIOJB30BaTh COOTBETCTBYIOUINE MOHITHS IIPU ONHCAHUHU COCTaBa, CTPOCHUS M IIPEBpALICHUN
OPraHNYeCKUX COCTUHECHUI;

c(hOpMHUPOBAHHOCTh YMEHHUI UCTIOIB30BAaTh XUMUYECKYIO CUMBOIIUKY JJIsS COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaml€HHOW) (OpMyJ OPraHMYECKUX BELIECTB U YpPAaBHEHUH XHUMHUYECKUX
peaKkiuii, U3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JUIsl WIUTIOCTPAlUd MX XMMHYECKOTOo U
IIPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(OpPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAJJIEKHOCTh M3YUEHHBIX OPraHMYECKHX BEIIECTB IO
UX COCTaBy U CTPOEHHIO K OMNpPENeNEHHOMY KIIAacCy/TpynIe COeIWHEHHH (YriIeBOAOPOAbI, KUCIOPOA H
a30TcoJiepXKalllie COEAUHEHMs, BBICOKOMOJIEKYJISIDHbIE  COEQUHEHMs), JaBaTb MM  Ha3BaHHUS IO
cucremarndeckoir HomeHknarype (IUPAC), a Ttakxe NpUBOAWTH TPUBUAIBHBIE HAa3BaHUS OTIEIBHBIX
OpPraHMYECKUX BEIIECTB (STHJIEH, MPOIWJIEH, alleTUJIeH, STUJICHIVIMKOJb, TIUIEpUH, (eHol, (GopMaibaeru,
aleTanbAeru/l, MypaBbUHasl KUCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAsI KUCIIOTA, TII0K03a,
dbpyKTO3a, Kpaxmal, 1eJUTF0I03a, TIUIIH);

c(OPMHPOBAHHOCTh YMEHUS OIPEIENATh BUABI XUMHUECKOW CBS3M B OPraHUYECKHX COEIMHEHHSIX
(onuHapHBIE U KpaTHbBIE);

c(OPMHPOBAHHOCTh YMEHHsI MPUMEHSTh MOJOXEHUS TEOPUU CTPOCHMsI OpraHUYecKuX BemecTB A. M.
BytnepoBa g 00BsICHEHUS 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXpaHEHHS
MAaccChl BELIECTB;



c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3NUECKHUE U XUMUYECKHUE CBOWCTBA
TUMAYHBIX TIPEICTaBUTENICH Pa3IMYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB (METaH, 3TaH, ITWJIEH, MPOIHIICH,
arietmiieH, Oyraauen-1,3, MmetunOyranueH-1,3, 6€H30, METaHOJ, 3TAHOJ, STUJICHIINKOIb, TIHIEPUH, (EHOI,
areTanbJAeTU/l, MypaBbUHAsI U YKCYCHAsl KMCJIOTHI, TJIFOKO3a, KpaxMaJl, 1EJUTI0JI03a, aMUHOYKCYCHAsI KUCJI0Ta),
WUTIOCTPUPOBATH TCHETUYECKYIO CBSI3h MKy HUMH YPAaBHEHHSIMH COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (popMyIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKU YTJIEBOJIOPOIHOTO CHIPhs (HEPTh, MPUPOTHBIN
ra3, yrojib), CHocOObI UX MepepadoTKH U MPAKTHYECKOE MPUMEHEHHUE MPOIYKTOB MepepaboOTKu;

c(hOPMHUPOBAHHOCTh YMEHHMH NPOBOJIUTH BBIYUCICHHUS MO0 XUMHUYECKUM ypaBHEHHSAM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEUIECTBA WM MPOJYKTA PEAKIMH MO0 U3BECTHBIM Macce, 00BEMY, KOITMYECTBY OJHOTO
13 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKIUN);

c(hOpPMUPOBAHHOCTh YMEHUN BIJIAJICTh CHUCTEMON 3HAHWK 00 OCHOBHBIX METOJaX HAYYHOTO IMO3HAHUS,
WCIIOIB3YEMBIX B XHUMHUU TIPH HM3YYCHHHM BEIIECTB M XWMHYECKHX SIBIICHUHM (HAONIOJCHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE), HCIIOIB30BATh CHCTEMHBIC XMMUYECKUE 3HAHUS JUIS TPHUHATUS PEIICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIICCTBAMHU U UX IPUMCHEHUEM;

c(hOpMHUPOBAHHOCTh YMECHHI COONIOAATH MpPaBUiIa MOJIb30BAHUS XUMUYECKOW MOCYI0N U JTa00paTOPHBIM
o0opymoBaHMEM, a TakKe IpaBuUjia OOpaIeHUsl C BEHIECTBAMH B COOTBETCTBHM C HMHCTPYKIHMSAMH TIO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINONHITh XMUMHUYECKUN JKCHEPUMEHT (IIpeBpaICHUS
OpPraHWYECKUX BEIISCTB IMPU HATPEBAHHWH, TOJYYCHHE ATHIICHA W HW3YYCHHE €r0 CBOHCTB, Ka4eCTBEHHBIC
peaKiuu OpPraHUYECKUX BEIIECTB, JEHATypalusi OENKOB IMpH HarpeBaHUH, LIBETHHIE peaklUuu OENKOB) B
COOTBETCTBUHM C TPaBHJIAMU TEXHHUKH O€30MAaCHOCTH IpU OOpalleHud C BEHIeCTBAMH M JIA0OpaTOPHBIM
0o0Opy/nOBaHUEM, MPEACTABIATH PE3YJIbTAaThl XUMHYECKOIO JKCIIEPUMEHTa B (opMme 3amucH ypaBHEHHA
COOTBETCTBYIOIIUX peakuid U (OPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHYCCKH aHAIM3UPOBATh XUMUYECKYIO MH(POPMAIIUIO, TTOJIyIaeMyI0 U3
pa3HBIX UCTOYHUKOB (CpeIcTBa MacCOBOM MHpopMaluu, IHTepHET U JpyTuX);

c(OpPMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBUila YKOJIOTUYECKH 11e71eco00pa3HOro MoBeAeHus B ObITY U
TPYIOBOW JESATEIIBHOCTH B IEJISIX COXPAHCHHS CBOETO 3JIOPOBbS M OKPYXKAIOMICH TPHUPOTHOW Cpepl,
0CO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha KUBBIC OPraHU3MBI ONPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs
cmbicn nokazatens [1/IK, mosicHsITh Ha mpuMepax crocoObl YMEHBIICHUS W MPEIOTBPANICHHUS HX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YETIOBEKa;

JUI OOYYAOIINXCS ¢ OTPAaHMYCHHBIMH BO3MOXXHOCTSIMU 37I0POBBS: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUN;

JUISL CTICTIBIX WM CIA0OBUIAIIMX OOYYAIONIUXCS: YMEHHE HCIIOJIB30BAaTh PEIbe(PHO-TOUCUHYIO CHCTEMY
obo3nauenuii JI. bpailist uid 3anmucu XUMHYECKUX (GOpMYIL.

11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O0I1as 1 HEOpraHUYeCcKask XUMHUSD OTPaXKaIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABIECHUNA: O XUMHUYECKOM COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI
MHUpa, POJIM XHUMHH B TIO3HAHWUU SIBJICHUN MPHUPOJBI, B (DOPMUPOBAHUU MBIIIJIEHUS U KYJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHATBFHOM T'PaMOTHOCTH, HEOOXOJMMOW [IJIsi PEIIEHUsS MPAKTUYECKUX 3a7ad U IKOJIOTHYECKHU
00OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONINE TMOHITHS
(XUMHYECKUI 3J€MEHT, aTOM, M30TOM, S-, P-, - 3JIEKTPOHHBIC OpPOMTAIM aTOMOB, MOH, MOJEKYJa, MOJb,
MOJIIPHBIA  00BEM, BaJCHTHOCTh, JIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb OKHCICHUS, XHMHUYECKash CBS3b
(koBayieHTHAsl, WOHHAs, METAUTMYECKasl, BOJOPOJHAs), KpPUCTAUIMUECKAas pEmETKa, THUIBl XUMHUYECKUX
peakuuii, pacTBOp, DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, DIECKTPOIUTHYECKAsT JUCCOLMAIUS, OKUCIUTEND,
BOCCTaHOBHUTENIb, CKOPOCTh XUMHYECKOW pPEaKIMH, XHUMUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKON aucconnanuu, nepuoanueckui 3akod JI. M. MenpaeneeBa, 3aKOH COXpAaHEHHUS MacChl
BEILIECTB, 3aKOH COXPAHEHHMS M MPEBpAICHMs SHEPrUU MPU XUMHUYECKUX pEaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PECHUECKHE 3HAHMS, JEKAIIUEe B OCHOBE MOHUMAaHUSI MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBIICHUH, (DaKTOIOTHMUECKHUE CBEIEHHS O CBOWCTBAX, COCTaBe, IMOJYYCHUU H
0€301acHOM HCTIOJIB30BAHUH BOKHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATEITHHOCTH
YeJI0BEKa;



cOpPMUPOBAHHOCTh YMEHUN BBIBISTH XapaKTepHble TMPU3HAKU TMOHSATHM, YCTaHaBIUBaTh UX
B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIME IOHATHUS IPU OINKWCAHWHM HEOPTaHWYECKHUX BEIIECTB M HUX
IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHUI HUCIOIB30BATh XUMHUECKYIO CUMBOJIUKY IS COCTAaBJICHUsS (DOPMYIT BEIIECTB
Y ypaBHEHUN XUMHUYECKUX peakuuid, cucremarndeckyro HoMmeHKIaTypy (IUPAC) m TpuBHanbHbIE Ha3BaHUS
OTJIETIbHBIX HEOPTraHUYECKHUX BelECTB (yrapHblid ra3, YrIeKUCIbIM ra3, aMMHUaK, raiméHas U3BeCTh, HerameéHas
U3BECTb, MUTHEBAS COJIA, IUPUT U JAPYyTHUeE);

c(hOPMHUPOBAHHOCTh YMEHUH OMPEENIATh BaJICHTHOCTh U CTEIICHb OKUCIICHUS XUMUYECKUX IJIEMEHTOB B
COCIMHEHUSX Ppa3IMYHOIO COCTaBa, BHJ XUMHUYECKOW CBSI3U (KOBaJeHTHAs, HMOHHAs, MeTaJUIMYecKas,
BOJIOPOAHAs) B COCIUHECHHSX, THUI KPUCTAUIMYECKOM pEIIETKH KOHKPETHOTO BellecTBa (aTomHas,
MOJIEKYJISIpHAsi, MOHHAs, MeETaJJIMYecKas), XapakTep Cpeldbl B BOJHBIX pacTBOpaX HEOPraHUYECKUX
COCIMHCHMIA;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABJIMBATh MPUHAICKHOCTh HEOPTaHUUYECKHUX BEILIECTB [0 UX COCTABY
K ONpENeIEHHOMY KIIACCy/TpyIIe COeAUHEHHM (TPOCThIe BEMIECTBA — METAIBI U HEMETAJUIbl, OKCH/IBI,
OCHOBAHUS, KUCJIOTHI, aM(pOTEepHbIE THIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUH pAaCKphIBaTh CMBICI mepuoaudeckoro 3akona JI. WM. MenneneeBa wu
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BACHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKIUU;

c(hOPMHUPOBAHHOCTh YMEHUH XapaKTePU30BaTh AICKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX JJIEMEHTOB
1-4 nepuonos Ilepuoanueckoit cuctembl xumuueckux nemMeHToB . M. MenneneeBa, UCIONb3ys MOHSATHUS «S-,
p-, 0-3J1€KTPOHHBIC OPOUTAIHNY, «IHEPTETHUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHCHHUS CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB U MX COEIMHEHHMH 1o nepuojaM u rpynnam llepuogmdeckoil cucTeMbl XUMHUYECKHUX
anemeHToB 1. 1. Menjeneena;

cOPMHUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (ONMUCHIBATH) OONIME XUMHUYECKHE CBOHCTBA
HEOPraHUYECKHX BEIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHWE T'€HETHUYECKOM CBSI3U MEXKIY
HEOPraHUYECKUMH BEIIECTBAMU C IOMOIIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIMIA;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(DUIIMPOBATh XUMHUYCCKHE PEAKIMH IO Pa3jIMYHBIM TPHU3HAKAM
(uucity U cOoCTaBy pearupyrollux BELIECTB, TEIIOBOMY 3G (HeKTy peakluu, U3MEHEHHUIO CTeTIeHEeW OKHUCICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

cOpPMUPOBAHHOCTh YMEHHH COCTaBISATh YpPaBHEHHUS pEaKUWd pa3MUYHbIX THUIOB, TIOJHBIE H
COKpall€HHbIC YPAaBHEHHS PEAKIM HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, IIPU KOTOPBIX 3TU PEAKIMH UIYT IO
KOHLIA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJAUTH PEAKIINHU, MOJTBEPKIAIOIINE KAaUECTBEHHBIM COCTAB Pa3IMYHBIX
HEOPraHWYECKHX BELIECTB, PACIIO3HABATh OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIME B BOAHBIX PACTBOpPAX
HEOPTraHUYECKHUX BEIECTB;

chOpPMUPOBAHHOCTh YMEHHMH pACKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaAKIIUN
MOCPEJICTBOM COCTAaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX pPeaKInii;

c(OpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEaKIMH OT Pa3IUYHBIX
(hakTOpOB; XapakTep CMEIIEHUS XHWMHUYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHErO BO3JCUCTBUS
(mpunnun Jle Hlatense);

chOpPMHUPOBAHHOCTh YMEHUH XapaKTepH30BaThb XWMHUYECKHE TIPOIECCHI, JieXKallhue B OCHOBE
MPOMBIIIJICHHOTO TOJTYYeHHs] CEPHOM KHCIOTHI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH MPEICTaBIECHUN 00
00IIMX HAYYHBIX MPUHITUAIIAX U YKOJIOTHUYECKUX MPOOIeMax XMMHUYECKOTO TIPOU3BOICTBA;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS C HCIONH30BAHHEM TMOHSATHUS «MaccoBas JOJIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHWW Ta30B MPU XUMHYECKUX PEAKIMSAX, MACChl BEIIECTBA WJIU
00BEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM O0BEMY OJJHOTO U3 YYACTBYIOUIUX B PEaKIIUU
BEIIIECTB, TEIUIOBOTO 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MAaCChl BEIECTB, MPEBpAIICHUS U
COXpaHEHUs SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUH COONIOAATH MPaBUIA MOJB30BAHMUS XUMHYECKOW MTOCYI0N U J1ab0paTopHbIM
o0opynoBaHUEM, a TakKe NpaBWia OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSIMH IIO
BBITIOJTHCHUIO JTA00OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHH IJIAHHPOBATh U BBHIMONHITH XUMHYECKHI HKCIEPUMEHT (paszioKeHue
MEPOKCHAa BOJOPOAA B MPUCYTCTBUU KaTaJIM3aTOpa, OMPEACIICHUE CPEeIbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCATHHOTO WHAMKATOPA, BIUSHUE Pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKINH, PEaKIUU
WOHHOTO OOMEHa, KaueCTBEHHBIC PEAKIIMU Ha CysibdaT-, KapOOHAT- U XJOPUJI-aHUOHBI, HA KATHOH aMMOHHWS,
pelieHre YKCIEPUMEHTaIbHBIX 3a1a4 1Mo TemMaMm «Metamisl»y u «HeMeTranns») B COOTBETCTBUU C MpaBUIAMU



TEXHUKH O€30MMacHOCTH TPH OOpAIIeHWH C BEIIECTBAMH M J1A0OPATOPHBIM 000PYyIOBaHHUEM, MPEACTABISTH
pe3yNbTaThl XUMHUYECKOTO0 JKCIepuMeHTa B (GOpMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX peakIuil u
(bopMyIMpOBATH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUYECKYIO MH(POPMAIIUIO, TTOIyIaeMyI0 U3
Pa3HbIX UCTOYHUKOB (CpeICTBa MACCOBOM KOMMYHHUKAIMK, UHTEpHET U IPYrux);

c(OPMHPOBAHHOCTh YMEHUHN COOIIOIATh MPAaBUiIA SKOJIOTUYECKH 1IeTIECO00Pa3HOT0 MOBECHHS B OBITY U
TPYIOBOW JESATENIBHOCTH B IIEJIIX COXPAHEHHUS CBOErO 3/I0pOBbS U OKPYXKAIOLIEH MpPUPOTHON cpepl,
OCO3HaBaTh OIACHOCTh BO3ACHUCTBUS HA JKUBBIC OPraHU3MBI ONPEACIEHHBIX BEIIECTB, IMOHUMAs CMBICT
nokazarenss [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBUICHHS W MPEJOTBPAIICHUS HX BpPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

Ui 00y4YaroIIMXCsl ¢ OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE NPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMS BEUIECTB U XUMUYECKUX SBICHHIA;

JUIS CJeNbIX U cIabOBUIAMIMX OOYYaIOUIUXCS: YMEHHE HCIIOJIb30BAaTh PEbe(PHO-TOUCUHYIO CHUCTEMY
obo3nauenuii JI. bpaiist i 3anmucu XUMUYECKUX (OPMYIL.



Kpurtepun oneHuBaHNs M HOPMbI OLICHOK 00y4YaI0IIUXCH
Ormerka «5»:

OTBET MOJIHBIN U IPaBUJIbHBIA HA OCHOBAaHUU U3YYEHHBIX TCOPUH;
- Marepua U3JI0KEH B ONPECICHHON JIOTHYECKOM MOCIeA0BATEILHOCTH
- OTBET CaMOCTOSITENILHBIN.

OtBet «4»:
- OTBET IOJIHBIN 1 MPABWJIbHBIN HA CHOBAaHUH U3YUEHHBIX TEOPUH;
- Marepual HU3JI0KEH B ONPEJEICHHOW JIOTMUECKOW IMOCJIEeI0BATEIbHOCTH, MPU 3TOM JIOMYILIEHBI JBE-TPU
HECYILIECTBEHHbIE OLTUOKH, UCTIPABICHHbIE M0 TPEOOBAHUIO YUUTEIIS.

Otrmerka «3»:
- OTBET IOJIHBIH, HO IIPH ATOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA UIIM OTBET HEMOJIHBIH, HECBS3HBII.

OtrmeTka «2»:
- pu oTBeTe OOHAPYXKEHO HENOHMMaHWE Yy4alllUMCS OCHOBHOIO COJIEP)KaHHA Yy4eOHOTO Marepuana Wi
JIOTYIIIEHBI CYIIECTBECHHBIC OIMMOKHU, KOTOpPHIC yUYaIIMCS HE MOXET UCIPABUTHh IPU HABOJISIIMX BOIPOCAX
YUUTENS WM OTCYTCTBHE OTBETA.
Ouenka IKcnepuMeHmaaIbHbIX YMeHull (1a0opamopHrbvle U NPAKmu4ecKue 3a0anus)
OreHka CTaBUTCSI HA OCHOBAHUH HAOJIOICHUS 32 YYaIUMUCS U MUCHbMEHHOTO OTYETa 3a padoTy. OtMmeTka
«S»:
- paboTa BBINOIHEHA MOJHOCTHIO U IPABUIBHO, CJIETAaHbI TPABUIIbHBIE HAOIIOICHUS U BHIBOIBL;
- DKCHEPHUMEHT OCYILECTBJICH I10 TUIaHY C YU€TOM TeXHHKHU 0€30MaCHOCTU U MPaBUIl pabOTHI C BEUIECTBAMH U
000py/I0BaHUEM;
- TPOSIBIECHBI OPTaHU3AIMOHHO - TPYIOBbIC YMEHHUSI, TOAEPKUBAIOTCS YUCTOTA pabOYero MecTa u mopsaoK
(Ha cToJe, 5)KOHOMHO UCIOJIB3YIOTCSl PEAaKTUBBHI).
OTmerka «4»:
- paboTa BBIMIOJIHEHA MPABWIBHO, CACJIaHbl IPABUIILHBIC HAOIIOICHUS U BBIBOJBI, HO TPU 3TOM IKCIEPUMEHT
MPOBEJEH HE TOJHOCTHIO WM JOIMYIIEHbl HECYIIeCTBEHHbIE OIIMOKM B paboTe ¢ BellecTBaMU U
000py/I0BaHUEM.
Otrmerka «3»:
- paboTa BBHINOJHEHA MPABUIBLHO HE MEHEE YeM HAIMOJIOBHMHY HIIM JOIMYIIEHA CYIIECTBEHHAs OIIMOKa B XO0Je
SKCIEpUMEHTa B OOBSACHEHHH, B O(GOPMIICHUH DPAOOTHI, B COOJIOJICHUU IMPAaBHJ TEXHUKU OE30TACHOCTH Ha
paboTe ¢ BelecTBaMu U 000pYJ0BaHUEM, KOTOpasi UCIPABISETCs MO TPEOOBAHUIO YUUTETIS.
OTmeTKka «2»:
- JonmyuieHsl 0ojiee JABYX CYHIECTBEHHBIX OLIMOOK B XOJ€: KCIIEPUMEHTA, B OOBSICHEHHUU, B OGOPMIICHUU
paboThl, B COOMIOEHUHM MpPaBHJI TEXHUKU O€30MacHOCTH MpU paboTe ¢ BellecTBaMH U O00OPYIOBAHHEM,
KOTOPBIC yUaIlTUHCS HE MOKET UCTIPABUTH JIaXKE M0 TPEOOBAHUIO YUHUTEIIS,
- paboTa He BBINOJIHEHA, Y yYalIerocsi OTCYTCTBYET SKCIIEPUMEHTAIILHBIE YMEHHSL.
Ouenka ymeHuii pewiamsy pacuenuvie 3a0a4u

Otrmerka «5»:
- BJIOTHYECKOM PAaCCYKJIEHUU U PEIICHUH HET OITHOOK, 3a/1aua perieHa paroHaIbHBIM CIIOCO00M;

OtrmeTka «4»:
- B JIOTMYECKOM PACCYKJICHUH U PEIICHUS HET CYIIECTBEHHBIX OITMOOK, HO 3a/laya pelleHa HepalioOHAIbHBIM
crocoboM, UK AOMYIIEHO He Oojiee IBYX HECYIIECTBEHHBIX OIIHOOK.

Otrmerka «3»:
- B JIOTMYECKOM paCCYXJCHUHM HET CYIIECTBEHHBIX OMIMOOK, HO [OIMYyIIeHa CYIIECTBEHHas OIIUOKa B
MaTeMaTUYeCKNX pacyeTax.

OTmerka «2»:
- IMEETCS CYIIECTBEHHBIEC OMIMOKH B JIOTHUYECKOM PACCYXKJICHUU U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJIaHUE.
Ouenka nucbMeHHbIX KOHMPOIbHbIX PAdom

OtrMmeTka «5»:
- 3aJIaHUs BBITIOJIHEHBI MOJIHOCTHIO U MMPABUIIBHO, BO3MOKHA HECYIIIECTBEHHAS OIIHNOKA.

OtrmeTka «4»:
- 3aJ]aHUS BBITTOJTHEHBI HE TTOJTHOCTHIO WJIH JIOMYIIIEHO He 00iee ABYX HECYIIECTBEHHBIX OIIHOOK.

OtrmeTka «3»:




- paborta BBINOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA O/IHA CYIECTBEHHAs OLIMOKa U MPU 3TOM JIBE-TPH
HECYIIIECTBEHHBIE.
OtrMmeTKa «2»:
- pa0oTa BBIIIOJIHEHA MEHBIIIE YeM HAOJIOBUHY UM COJIEP’KUT HECKOIBKO CYIIECTBEHHBIX OIIUOOK.
- paboTa He BBINOJIHEHA.
[Tpu orieHKe BHIMOTHEHHS MMCEMEHHOW KOHTPOJIBHON PabOThl HEOOXOAMMO YYHUTHIBATH TPEOOBAHUS SAMHOTO
opdorpadudeckoro pexxuma.
Ouenka mecmogvix padom
Otmetka «5» craBuThes mpu BoinmonHeHnn 90%-100%
Otmetka «4» craBuThCes nipu BoinmonHeHun 70%- 89%
Otmetka «3» cTaBuThCS Npu BbinoaHenuu 50%- 69%
OtMmeTKa «2» CTaBUTHCS IIPH BhITTOTHEHNH MeHee 49%
QOuenka pechepama
Pedepar onierrBaeTcs 1o caeayrONIAM KPUTSPHUSIM:
* coOmoieHue TpeOOBaHUM K ero 0(hOpMIICHHIO;
* HEOOXOIMMOCTh U JOCTATOYHOCTH IS PACKPHITHS TEMbI IPUBEACHHON B TeKcTe pedeparta nHpopMaIuy;
* yMeHHe 00y4aroIerocs cBOOOHO U3NlaraTb OCHOBHBIE UEH, OTPaKEHHBIE B pedepare;
* CIOCOOHOCTH OOYYarolIerocsi MOHATh CYTh 33/1aBa€MbIX YUHUTEIEM BOMPOCOB U C(HOPMYIHUPOBATH TOUHBIE
OTBETHI HA HUX.




IInan meponpusATHii, B paMKax peaju3alui NPOrpaMMbl BOCIMTAHUS

Ne Mepornpusitue OTtBeTCTBEHHBIN Cpoku [Ipumeuanue
n/n HPOBEICHUS
1 | JIHu OTKpBITBIX JBEpen aJIMUHUCTpALIUs HOSAOpb
2 [IpenmerHas Henens YUUTENNb XUMHUU HOSIOpB
3 OTKpBITHIE YPOKU YUUTEIb XUMHU dbeBpaib
4 Onumnuaisl YUUTEIb XUMUHU Y4eOHBIH
roj

) TemaTnyeckue akuuu VYuurens xumuu, yueOHBIN

aJIMUHUCTpAIIUs rojn




TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBOo 9acoB JIeKTPOHHBbIE
HaunmeHnoBanue
Ne a3/1eJIoB U TeM K I (cpposrIc)
. ﬁ OI; B i Beero Oﬁl-lTPOJILHLIe pﬁaKanecRue 0GpazoBaTEILHbIE
porp padoThI padoThI pecypeI
Pa3nen 1. Teopernyeckue 0OCHOBbI OPraHUYeCcKOW XUMHH
[Ipeamer
OpPraHUYEeCKO XUMHUHU.
Teopus crpoeHus bubnmnoreka HOK
11 3 )
OpraHMYeCKHX https://myschool.edu.ru/
coenuHeHuit A. M.
byrnepoa
Hroro mo paznemy 3
Pa3nen 2. YrueBoaopoabl
IT
21 yrr; eeii)ﬂ;:;(l)zm o 5 bu6nmorexa LIOK
' https://myschool.edu.ru/
QJTKAHBI
Henpenensusie
99 YII€BOJOPOIbL: 6 1 bubnuoreka [IOK
' AJIKEHDbI, AJIKAJUEHBI, https://myschool.edu.ru/
QITKHHBI
23 ApomaTudeckue 9 bubnnorexa [JOK
' YTJICBOIOPOIbI https://myschool.edu.ru/
IT
ye | Mpmpommcnmcommo | 1 busmiotexa LIOK
' T https://myschool.edu.ru/
nepepadboTKa
bu6nmorexa LIOK
3.1 Crnpret. Oexon 3 https:/myschool.edu.ru/
An .
BACTHART bubnmoreka [JOK
3.2 KapOoHOBBIEC KUCITOTHI. 7 1 )
C https://myschool.edu.ru/
JIOXKHBIE 3(UPBI
bubnmorexa LIOK
33 YLIIEBOLI 3 1 https:/myschool.edu.ru/
Pa3nen 4. A3oTcoaepikanue oprannyeckie coeuHeHust
41 AMWHBI. 3 bubmmoteka IIOK
' AMUHOKHCITOTHI. benku https://myschool.edu.ru/
Pa3nes 5. BoicokomMoJieKyJ/IsipHbIe COeIUHEHUS
51 ITnactmaccel. Kayuyxu. 9 3 bubmuoteka [IOK
' Bonokna https://myschool.edu.ru/
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO 3 2 2

YACOB I10 ITPOI'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KonuyecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue
Ne a3/1eJI0B M TeM K 11 (uml)pOBHe)
i E 0;; 1o ¥ Beero Oﬁl—lTpOJILHLIe pﬁaKTuqecmle 0BPA30BATETHHBIC
porp PpaooThbI PaooThI pecypebi
Pa3nen 1. TeopeTuueckue OCHOBbI XMMHU
CrpoeHue aTOMOB.
[Tepuonuueckuii 3aKkoH
11 u Ilepuonnueckas 3 Bu6muotexa [JOK
' CHCTEMA XUMHUYECKUX https://myschool.edu.ru/
anemeHToB /l. U.
Meunneneena
12 1512)5;1;%6 :;/Iiecma. 4 bu6nmoreka [IOK
' p https://myschool.edu.ru/
BELIECTB
bubnunoreka LIOK
1.3 XUMHYECKUE pEeaKIUu 6 1 https://myschool.edu.ru/
Hroro mo paznemy 13
Pa3nen 2. Heopranuyeckasi XumMusi
bubnunoreka LIOK
2.1 Meramst 6 1 https://myschool.edu.ru/
bubnunoreka LIOK
2.2 Hemerammer 9 1 https://myschool.edu.ru/
CBs13b
93 HEOpPraHUYECKUX U 5 bubnuoreka [IOK
' OpraHMYeCKUX https://myschool.edu.ru/
BEIECTB
Hroro no pazneny 17
Pasznen 3. XumMus ¥ KU3HL
bubmmoteka IIOK
31 XUMHS W KH3HD 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO 34 3
YACOB I10 [TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

ITOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
KoauuecTBO yacoB
Ne KonTp BocnurarenbHblii
o 0JIbH
n/n Tema YPOKa B HpaKanecxne KOMIIOHCHT
cero 183
aGor padoThbI coepxaHus
p NPOrpaMMbI
bI
[Ipenmert oprannyecKoi XUMHH,
. [ ]
1 €€ BO3SHUKHOBEHHE, Pa3BUTHE U 1 YCTaHOBIICHHC
SHAYCHIIE JIOBEPHTEIBHBIX
T OTHOIIICHUH MEXTY
, eopus CTpi)eAHI/I;I/I O%FaHH‘IeCKI/IX . yunTenem - ero
coepunenuit A. M. byrneposa, VICHIKAME,
€€ OCHOBHBIE MOJIOKEHHS CTIOCOGCTRYIOMIIX
HPCHCTaBHeHI’Ie (0] TTO3UTUBHOMY
KI1accu(hUKAUU OPTaHUIECKUX BOCIIPHSITHIO
3 BemlectB. Homenkmarypa 1 YUAIIMACS
(cucTemaTHyeCKas) U TpeOoBaHUIl U MPOCHO
TPUBHAJIbHBIC HA3BaHUS yUHTeIs,
OpraHUYECKUX BEUIECTB IIPUBIICUCHHIO HX
4 AJIKaHBI: COCTaB U CTPOCHHE, 1 BHHUMAaHHUS K
TOMOJIOTUYECKHUM sl o0cyxnaeMon Ha
5 Mertan u 3TaH — OpocTeime 1 YPOKE uHpopmanuy,
MpeACTaBUTCIIN aJIKaHOB AKTUBU3allMHN HXx
6 AJIKEHBI: COCTaB M CTPOCHHE, 1 TO3HABATCJIbHOM
CBOICTRA JIeSITENIbHOCTH;
DTHIIEH U IPOTIHIICH — ® mobyxienue
7 [POCTEHIIINE PEICTABUTENH 1 LIKOJIBEHIKOB
ATKEHOB coOnrofaTh Ha Ypoke
OOIIETPUHATHIE HOPMBI
«ITonydenue 3THIICHA U
. MOBEJCHUS, TpaBUIIA
8 W3y4YEHUE €r0 CBOWMCTBY. 1 1
oOIIeHHs co
IIpakTnuyeckas padora Ne 2
CTapIIIMH
Ankanuensl. byranuen-1,3 u (yauTensIMH) -
MmetunoOyraauen-1,3. [Tonyuenue
9 yraa ’ yd 1 CBEpPCTHUKAMH
CUHTETUYECKOTO KaydyKa 1 (HIKOTbHUKAMH)
b
PCSHHEI OPUHIUIBL  y4eOHOU
AJIKAHBI: COCTaB U 0OCOOEHHOCTH JUCIMIIIINHBI u
10 CTPOEHUS, TOMOJIOTUYECKU 1 CaMOOpraHU3alNu;
psan. AueTuiaeH — IpoCTeUIui e npuBIeueHHe
MpEeACTaBUTENb AIIKUHOB BHIMAHHS
11 Beruncienus 1mo YpaBHCHHIO 1 INKOJILHUKOB K
XHMHYCCKON PCAKITHH LIEHHOCTHOMY acCIIEeKTy
12 ApeHbl: 6€H30I1 ¥ TOJIYOJI. 1 M3y4aeMbIX Ha ypOKax
TOKCHYHOCTH apEHOB SBJICHUW, OpraHU3alus
I'eneTnueckas cBA3b uX paboTel ¢
13 YIIIEBOZIOPOIOB, . MOJTy4aeMO Ha YpOKe
MIPUHAICKAIIMX K Pa3THIHBIM COLMAJIBHO  3HAYMMOU
KIIaccam nHpopmarmen —
[IpupoHbIE HICTOYHUKHT HgHuHHPOBaHHe e
14 YIII€BOAOPOAOB: IPUPOIHBIN Ia3 1 ODCYAICHHA,
BBICKa3bIBaHHS

" IIOITYTHBIC HG(i)T?IHI)Ie Ta3kbl,




He(PTH ¥ IPOJTYKTHI €€
nepepaboTku

15

IIpupoaHbIE HICTOYHUKHU
YIII€BOAOPOAOB: IPUPOJHBIN Ia3
U TIONyTHBIE HE(PTAHBIE I'a3bl,
HEe(PTh U IPOAYKTHI €€
nepepadboTKu

16

«YTIeBoaopoab»
KonTpoabHas padora Nel

17

[IpenenbHble OTHOATOMHBIE
CHUPTHI: METAHOJI U 3TAHOJL
Bonopoanas cBsi3b

18

MHOroaroMHsbI€ CIIMPTHI:
STWJICHIINKOJIb ¥ INIMLEPUH

19

deHo: cTpOeHNE MOJICKYITHI,
¢busnvecKne 1 XUMHUECKUE
CBOICTBa, TPUMEHEHUE

20

Anpaeruapl: popMaIbaeTul U
aretaipaerng. Aueron

21

OAHOOCHOBHBIE NPE/IEIIbHBIE
KapOOHOBBIE KUCJIOTHI:
MypaBbUHAs U YKCYCHAs

22

«CBoiicTBa pacTBOpPa YKCYCHOM
kuciaoTe». IlpakTnyeckas
paGora Ne 2

23

CTeapI/IHOBaH H OJICMHOBAsA
KHUCJIOTHI, KaK IIPCACTABUTCIIN
BBICIIHUX Kap6OHOBBIX KHCJIOT

24

Mpbu1a Kak COJIM BBICIIIHAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIee NEUCTBUE

25

CroxHble 3(upbl Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KHUCJIOT. [ MAPOIN3 CIOKHBIX

3¢upoB

26

XKupsl: ruaponu3, npuMeHeHue,
Ouos0ruYecKas pojb )KUPOB

27

VYTaeBoanl: COCTaB,
Kkiaccudukanus. Baxxnenme
MPEJICTABUTEIIN: TIIFOKO03a,
¢bpykTO3a, caxaposa

28

Kpaxman u nemmtonosa kak
MIPUPOIHBIE OJIUMEPBI

29

0 pazzeny
«Kucnopoacoaep:xariue
OpPraHUYECKUE COCIMHEHUS .
KoHnTtpoJubHas padora Ne2

30

AMUWHBI: METHJIAMHH M aHWIMH

31

AMUHOKHUCIOTBI KaK
am¢oTepHbIe OpraHUYECKUe
COEIMHEHMUS, X OMOJIOTHYECKOE

YYaIUMHCS CBOETO
MHEHHUSI TIO €€ MOBOJTY,
BBIpaOOTKH CBOETro K
HEH OTHOIIICHUS;

® JCIIOJIb30BaHUE
BOCITUTATEIILHBIX
BO3MOYKHOCTEMN
COJIepKaHUsl y4eOHOTO
npeaMera qepes
JEMOHCTPAIMIO JCTIM
IPUMEPOB
OTBETCTBEHHOTO,
TPaXKIaHCKOTO
TIOBE/ICHHS,
HPOSIBJICHUS
YeJI0BEKOTFOOS u
TOOPOCEePACYHOCTH,
yepes mo0op
COOTBETCTBYIOIIHX
TEKCTOB JUISl YTCHHUS,
3aMad Ui PEICHUS,

IPOOJIEMHBIX
CUTyaIi JUTST
oOCyXJIeHHs B KJacce;
® TpUMEHCHHE Ha
YpOKE MHTEPAKTHUBHBIX
dopm paboThI
yUaIIUXCSL:
WHTEIUICKTYaTbHBIX
UTp, CTUMYIUPYIOIIUX
MI03HABATENEHYIO
MOTHBAIIIO
IIKOJIbHUKOB;
JTUIaKTUYECKOTO
Tearpa, e

HOJy4eHHbIE Ha ypOKe
3HaHUS OOBITPBIBAIOTCS
B TeaTpaIbHbIX
IIOCTAaHOBKAX;
JIUCKYCCHM,  KOTOpBIE
Jat0T yuamummces
BO3MOXHOCTh
proOOpecTH OTTBIT
BEJICHUS
KOHCTPYKTHBHOTO
nyanora; — TPYIIOBOM
paboThl UM paboThI B
napax, KOTOpbIe ydyar
IIKOJTBHUKOB
KOMaHJHOH paboTre u
B3aNMOJICHCTBHIO C
JIPYTUMH JETbMH,
YPOKH- KBECTHI.




3gayeHue. [lenTuanl

benku xak nmpupogHbie

® BKIIOYEHHE B YpPOK
UTPOBBIX  MPOILEIyp,

32 BBICOKOMOJICKYJISIPHBIC 1 KOTOPBIE MTOMOTAIOT
COCOANHCHUA rnoaaepkarb
33 HroroBas KOHTpoJIbHAS 1 MOTHBAIMIO JIETCH K
NOJYYeHUI0  3HAHWH,
HaJI)KUBAHUIO
MO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHONICHUN B KJjacce,
MIOMOTAIOT
YCTaHOBJICHUIO
ToOpoKenaTeTbHON
aTMocepsl BO Bpems
YpOKa;
® UHHUIMUPOBAaHUE U
HOJIePIKKA
HCCIIEIOBATEIBCKON
JeSITeIbHOCTH
IIKOJILHUKOB B PaMKax
peanu3anuu UMHU
UHIAUBUAYAIGHBIX |
TPYIIOBBIX
OcHOBHBIE TOHITHS XUMUU UCCIIEI0BATEIBCKUX
BBICOKOMOJIEKYIISIPHBIX OPOEKTOB, YTO JacT
3 coequHeHN OCHOBHBIE METOTBI 1 IIKOJIbHUKAM
CHHTE3a BBICOKOMOJIEKYISIPHBIX BO3MOXHOCTh
coequHeHui. [TnacTtmacchr, npuolpectu HaBBIK
Kay4yKH, BOJIOKHA CaMOCTOSITENILHOTO
pereHus
TEOPETHUYECKOU
poOIeMBl, HaBBIK
TeHEPUPOBAHUS "
odopmieHus
COOCTBEHHBIX nJeH,
HAaBBIK YBAXHUTEIHHOTO
OTHONIICHHUSI K YYKHM
uzaesiM, oOpPMIICHHBIM
B paloTax  JIpyrux
Hcclea0BaTeneH,
HaBBIK nyOJIMYHOTO
BBICTYIIJICHUS  TIEpesl
ayIUTOpHEN,
apryMEHTHPOBAHUS U
OTCTanBaHUS cBOEH
TOUYKH 3PEHUSL.
OBIIEE KOJIMYECTBO YACOB I1O 3

[NPOIT'PAMME




11 KUIACC

KoanuecTBo yacoB

No T ET— Bocnurare/bHbIH
/o Tema YPOKa Beero KOHTpOJIbeIe KHe KOMIIOHEHT
padoThI paGoTh! cojiep:KaHusA
NPOrpamMMblI
XUMHUYECKUI DIIEMEHT.
1 AToM. DIIeKTpOHHAs 1 ¢ YCTaHOBIEHHE
KOH(UTrypanus aToMoB AOBCPHUTCIILHBIX
o OTHOIICHUH MEeXIY
[lepuonnyeckuii 3aK0H U
YUUTEIEM M €ro
IIepnonnueckas cucreMa
YUCHHKAMH,
2 XUMUYECKHX 3J1€MEHTOB /1. 1 CTIOCOGCTBYIOMHX
W. Menpeneesa, UX CBSI3b C
o . MIO3UTUBHOMY
COBPEMEHHOM Teopuen
BOCIIPUATHIO
CTPOEHMSI AaTOMOB
yyYalmMucs
3aK9HOM€pHOCTI/I U3MEHEHUS TpeGoBanHii -
CBOWCTB XUMHUYECKUX § npock6 yauTens,
3JIEMEHTOB U UX COCAMHEHUH NPUBICUCHAIO WX
110 TpyNIaM 1 Nepuoam. BHIMAHHIS K
3 3HaueHUE MePHOAUICCKOTO 1 obCykIaeMoll  Ha
3aKOHA U CHCTEMBI ypoke MH(OPMAITHH,
XUMHUYECKUX deMeHToB J[.H. AKTHBH3AIIIH X
MeHieneeBa B pa3BUTUU IO3HABATEILHOMN
HayKH JIeATEIILHOCTH;
CrtpoeHue BeriecTna. ) * nobyKIeHNE
XUMHUECKast CBSI3b, €€ BHIBI; ITKOJTBHIKOR
4 MEXaHU3MBI 5)6pa3OBaHI/I$I 1 COBITIONIAT Ha
KOBaJICHTHOM CBSI3H. ypoKke
Bonopoanas cs3b OOLLENPHUHSATELE
BanenTtHOCTB. HOPMBI  TIOBE/ICHHS,
OJEeKTpOOTPULIATEIBHOCTD. npaBwia  OOIIEHHS
5 CreneHb OKUCIIEHUS. 1 co CTApIIHMH
BeH_[eCTBa MOJICKYJIIPHOT'O U (quTej];{MH) u
HEMOJIEKYJISIPHOTO CTPOEHUS CBEPCTHHKAMHU
[TonsATHE O MUCTIEPCHBIX (IIKOJBHUKAMH),
cucreMax. VICTUHHEIE U MPUHITUTIBI yI4eOHOM
6 KOJIJIOUTHBIE PACTBOPBI. 1 JTUCLUTUTAHBI u
MaccoBast 107151 BellecTBa B caMOOpraHu3aIuy;
pacTBope ® [IpUBJICYEHUE
Knaccudukanus n BHUMaHUS
HOMEHKJIaTypa IIKOJIbHUKOB K
HEOPraHUYeCKUX LEHHOCTHOMY
7 coennHeHMil. ['eHeTnueckas 1 aCIIeKTy M3Yy4aeMbIX
CBSI3b HEOPraHUUECKUX Ha ypOKax sBJICHHH,
BEIIIECTB, PA3TUUHBIX OpraHu3aIus ux
KJIaCCOB paboThI c
Knaccuduxanus xuMmaeckux ToJTyJaeMon Ha
peakuuil B HEOPraHM4eCKOU U YPOKE  COnHMaIbHO
OpraHUYeCcKOi XUMUH. 3aKOH 3HAYMMOH
8 COXPaHEHHsI MacCChl BELIECTB; 1 uH(popMarei -
3aKOH COXPaHEHUS U MHALIUUPOBAHUE €€
IIPEBpAILEHHs SHEPTUU TIPH o0cyxIeHus,
XMMHYECKUX PEAKIIIX LI S
9 CKopocThb peakiuu. 1 YHAIHMHICA - CBOCTO




OO6patumbie peakium.
XHUMHYECKOE PABHOBECUE

10

. «BiusiHuE pasnuyuHBIX
(akTOpOB Ha CKOPOCTb
XUMHYECKON PEAKLIANY.
IIpakTnueckas padora Ne 1

11

DIEKTPOIUTHUECKAS
mucconuanud. Iloaarue o
BOJIOPOJTHOM IOKa3arese
(pH) pactBopa. Peakiuu
HOHHOrO0 ooMmeHa. ['unponus
OpraHuYeCcKux U
HEOPraHMYECKUX BEIIECTB

12

OKUCIIUTEIIBHO-
BOCCTaHOBUTEILHEIE
peakuuu. [lonstue 06
3JIEKTPOJIN3E PACILIIABOB M
PacTBOPOB coJieit

13

«TeopeTnyecKkre OCHOBBI
xumun». KoHTpoabHas
padora Ne 1

14

MerTamisl, UX ITOJIOKECHHE B
[Iepunonnueckoii cucreme
XHMHYECKHUX 3JIEMEHTOB /[.
W. MeunneneeBa u
0COOEHHOCTH CTPOCHUS
aTomoB. O0mue Gpuznueckue
CBOICTBa METAJLIOB

15

CIuiaBbl METAJIJIOB.
DNEeKTPOXUMUYECCKUN PAT
HaMpsHKeHUH METaIoB

16

XHMHUYECKHE CBOMCTBA
BaXKHEHUIITUX METAJIOB
(HaTpuil, Kanuii, KanbluH,
Mar"ui, alfoMUHHIN) U UX
COSIMHEHMI

17

XUMHUYECKHUE CBOUCTBA
XpoMa, MEIU U X
COEIMHEHUN

18

XMMHYECKHE CBOMCTBA
IIUHKA, JKeJle3a U UX
COCIMHEHUN

19

"Pemmenue
AKCIIEPUMEHTAIBHBIX 33144
mo Teme «MeTamisi»".
IpakTnyeckas paéora Ne 2

20

HewmeTamisl, UX IOJIOKEHHE B
Ilepnonnueckoi cucreme
XUMHUYECKHUX JIEMEHTOB /.
N. Menneneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB

21

dusnueckue CBOMCTBA
HEMETAJIJIOB. AJIIOTPOIHUs

MHEHHS IO  ee
MOBOAY, BBIPAOOTKH
CBOETO K HEH
OTHOIIICHHUS;

® CII0JIb30BaHUE
BOCIIUTATEILHBIX
BO3MOKHOCTEH
cofiep KaHus
yueOHOro mpeaMera
yepes
JIEMOHCTpAIIIIO
JIETSIM IPUMEPOB
OTBETCTBEHHOTO,
IPaXxIaHCKOTO
MOBEJICHHUS,
MIPOSIBIICHUS
YEeJOBEKOMIOOUs |
JI00poCcepIeyHOCTH,
yepes noxoop
COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTCHUS,
3a/1a4 JJig perieHus,

MPOOJIEMHBIX
CUTYaLNI g
00CyXIeHUS B
KJjacce;

® [pUMEHEHHEe Ha
ypoke
MHTEPAKTUBHBIX
dbopm paboThI
yUaIHXCS:
MHTEIUICKTYaJIbHBIX
urp,
CTUMYJTHPYIOIINX
MI03HABATENbHYIO
MOTHBAIINIO
IIKOJIbHUKOB;

T TAKTHYECKOTO
Tearpa, rae
MOJTy9EHHBIC Ha
ypOKe 3HAHUS
OOBITPHIBAIOTCS B
TeaTpaIbHBIX
MOCTaHOBKAX;
JIACKYCCHIA,
KOTOpBIC Tat0T
y4anmMCst
BO3MOXHOCTb
NpUOOpPeCTd  OMBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIAaJiora; TPyIIoBOM
paboThI MM PabOTHI
B TIapax, KOTOpbIE
yyaT  IIKOJHHHUKOB




HEMETaJUIOB (Ha IIpuUMepe
KHCIIOpo/a, cepsl, hocdopa u
yraepoza)

22

XUMHYECKHE CBOMCTBA
raJioreHoB, CEpPhl U UX
COEIMHEHUN

23

XuMU4JecKre CBOMCTBA a30Ta,
dhocodpa u UX COeTMHCHUI

24

XUMHYECKHE CBOUCTBA
yTIIepo/ia, KpEMHUS U UX
COEIMHEHUN

25

[IpumeneHne BaKHEHIITUX
HEMETAJUIOB U UX
COCIUHEHUI

26

O06001enue u
CHCTEeMaTH3alus 3HaHUH 110
Teme «HemeTanne.
Boruucnenus 1o ypaBHeHUSIM
XUMHYECKUX PEAKIUU U
TEPMOXUMHUYECKHUE PACUETHI

27

«Pemmenne
AKCIEPUMEHTAIIbHBIX 33124
o Teme "HemeTaimibl"».
IIpakTuyeckasi pa6ora Ne 3

28

«MerTasibl 1 HeMETaIbDy.
KonTtpoabnas pa6ora Ne 1

29

Heoprannueckue u
OpPraHMYECKUE KUCIIOTHI.
Heopranuueckue u
OpraHMYECKHUE OCHOBAHUS

30

AmdoTtepHble
HEOpraHU4ecKue u
OpTraHUYeCKUE COCTMHEHUSI.
I'eneTnueckas cBs3b
HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB

31

Ponp xumuu B obecrieueHUN
9KOJIOTHYECKOMH,
SHEPreTUYECKON U MUIIEBOM
0€301acHOCTH, Pa3BUTUHU
MEIULIHBI

32

[IpencraBnenws 006 00X
HAYYHBIX TIPUHITUITAX
MTPOMBIIIIJICHHOTO ITOTYICHHUS
BKHEHIIINX BEIIECTB

33

HUrorosas KOHTpOJIbLHASA
padora
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UYenoBek B MUpPE BELLIECTB U
MaTtepuaioB XuMHUs U
3I0POBBE YEIOBEKA

KOMaHIHOW paboTe
1 B3anMMOJICHCTBHUIO
C JIpyTUMHU JI€TbMHU,
YPOKH- KBECTHI.

® BKIIIOYEHHE B
YPOK UTPOBBIX
poreayp, KOTopbie
IIOMOTal0T
MOJIJIEPIKATh
MOTHUBAIUIO IETEH K
MOJYyYECHUIO 3HAHUM,
HAJIAKUBAHHUIO
MMO3UTHUBHBIX
MEKIUYHOCTHBIX
OTHOIIIEHUM B
KJacce, IOMOTaioT
YCTaHOBIICHUIO
JIoOpoKenaTeTbHOM
aTMochepsl BO
BpeMs YpOKa;

® YHUIMUPOBAHUE
U TOJACPKKA
HCCIIEN0BATENBCKON
JIeSITCIHLHOCTU
HIKOJIbHUKOB B
paMKax peanu3ariuu
AMH
WHIUBUIYATGHBIX U
IPYHIOBBIX
HCCIIEIOBATEIbCKUX
MIPOEKTOB, YTO JACT
HIKOJIbHUKAM
BO3MOYKHOCTD
IpUOOpPECTH  HABBIK
CaMOCTOSATEIIBHOTO
pelIeHus
TEOPETUYECKOMN
mpoOJIeMbl,  HaBBIK
TCHEPUPOBAHUSA U
odopmiteHus
COOCTBEHHBIX HIEH,
HaBBIK

YBaKUTEIBHOTO
OTHOIICHHUSI K
qy)KUM uesm,
o(opMIIEHHBIM B
paboTax Jpyrux
HCCIe0BaTEIICH,

HaBBIK IYOJUYHOTO
BBICTYIUICHHS TIEPE
ayIUTOpHEH,
apryMEHTHUPOBAHHUS
u OTCTauBaHHUs
CBOEH TOYKH
3peHusl.




OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME
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