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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepanvy, peamu3yIONIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnONOXKeHHW «CTparermm pasBUTHS BoOcOUTaHuA B Poccuiickon
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMPEAEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABHIIM
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJlbTaToB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTEeIbHOM  OpraHu3alliu, SBISETCS HEOTHEMJIEMOW YacThI0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpHIAIONIMM OJTallOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOAbI, HOPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KYJIbTYpPhI
YeJioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO WM TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOy4Jaronmxcst Ha YpOBHE CpPEHEro 001mero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHUs», COJEpKaHUE M TMOCTPOCHHE KOTOPOro OMNpeJeieHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1efeld W TPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopazosanus B Poccuiickoit denepannu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMUMUS CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M XKHU3HU Kaxa0oro ujeHa oOmectBa. CoBpeMeHHas XHMHSA KaK Hayka
CO3MJATENIbHAs,, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
III00ANBHBIX TPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanus conepkanue npeamera «Xumus» (10-11 kmaccsl, 0a30BbIil ypOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIICIIHOIO BKJIKYEHUS B JKU3Hb COLMYyMa, IIPOJOJDKCHUSA
o0pa30BaHMsl B pa3IMYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPraHUYECKOM XMMMHU (C BKIIOYEHHEM 3HaHWM U3 O0uIell XuMum) u
OpraHu4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOI000pas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepkanus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHWMHHM BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOECHUS OPraHUYECKHUX
COCIMHEHNH, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX M  DJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHu4eckod XUMHM IOJy4YarOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUYECKON PEAKIINH.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYecKoM peakiuu. Tak, B "acTHOCTH, B Kypce «OOIIas 1 HeopraHuyeckas
XUMHSD) OOy4YaroIUMCsl TPENIOCTaBISIETCd BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01mIaroIIei 10 00BACHSIONUIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMH COJEP)KAHMS, WMEIOIIMMH KYJbTYPOJOTHYECKH W MPUKIATHOU
XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHMS K IPOLECCY
TBOpUYECTBA B 0O0JACTH TEOPUHU M MPAKTHUYECKHUX MPUIIOKEHUH XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIEN0BATENIbCKUX 3a/1a4u. B 1enom coaepxkanue yueOHOTo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIIOBICHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (DakKTaMM U  TEOPETUUECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Tak)ke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUsl M TIOCTPOEHHUS MpeAMeTa NpeaycMaTpuBaloT (OpMUPOBAHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENIbCKON AEATENBHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMHUM KakK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IIABHBIMHM LEJSIMU W3Y4YEHUsS INpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAyYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOMUMBIX [JIsI HPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe 1Mo XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpeaHero oomiero odpazoBanusi. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydeHHus, OpPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUU, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh Croco0aMH u
YMEHUSMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ ATUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKUE LIETU U 3aJ]a4H, Kak:

ajanTamys 00y4aroluXcsl K YCIOBHSIM JIMHAMHYHO Pa3BUBAIOILIETOCS MHUPA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOyyaroUMXcs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAMMBIX [JIs TPUOOPETEHUsl OmbITa JESTENBHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B TIO3HAHMM XUMHH, A TaKXKe Uil OLEHKU C TMO3ULUN



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yUaroImMXCs: CIOCOOHOCTU CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YYAIOIIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEJIECHUU XHMHUYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXJIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XWMHH, €€ BaKHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJC W CBOEMY 3J0pPOBBIO, a TakKe MPHOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydebHoM mnaHe cpemHero oOImIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC OPTAHMYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMHUH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. bytieposa, e€ ocHoBHbIE 100XKeHUsA. CTPYKTYpHBIE (POPMYJIIbI
OpPraHWYECKUX BelEeCcTB. l'omonorusa, wu3omepus. XHUMHUYECKas CBI3b B
OpPTraHWYECKUX COCIMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccupukauu opraHudeckux BeriecTB. HoMeHkmarypa
OpraHMYEeCKUX COCIUMHEHUN (CUCTEMaTWyeckas) M TPUBHUAIBHBIC Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKHUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJICIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJEHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 10 NPEBPALICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKAHOB: (DU3MUECKHE M XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelieHus] U TOPEHUSs), HAXOXJIEHHWE B TMPHUPOJE, MOJTyYeHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONWIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakiu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUIpAaTallid, OKHUCJICHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psi. ALleTUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKUHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH THMAPUPOBAHUS, rajJOr€HUPOBAHUS, THAPATALIAH,
rOpeHus), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, (pu3NYecKue MU XMMHYECKHE CBOICTBa
(peakuuy raJoOreHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U MPUMEHEHHE. 10.1y0:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALMMHA K
Pa3JIMYHBIM KJIACCaM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), mupoau3. [IpomykTer
nepepaboTku He(pTH, UX IPUMEHEHHUE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MOIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThHI: MOJyYEHNUE ITHIICHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIM IPOAYKTA PEAaKLUU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMU, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U Mexay
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOJIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJulaMM, KaueCTBEHHasl peaklys Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBas KUCJIOThI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbl, (U3NYECKUE U XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C




runpokcugoM Mmeau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. Potocunre3. pyKkTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmala U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
MpOBE/ICHUE, HAONIOJCHHE U ONMHMCAHHE JEMOHCTPAI[MOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aummomeicTBHEe Kkpaxmana C HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHEeHMs. IlepBruuHas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpalus OEIKOB MPH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M WX IPEBPAILECHHIA:
O3HAaKOMJIEHUE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCA 4Yepe3 HCIIOJb30BAaHUE Kak OOIUX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CHHTE3, Kiaccu]uKalus, NepuOIUIHOCTb, HaOIIOICHNE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepus, DOHEprus, Macca, aroM, OJJEKTPOH, MOJIEKYyIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NMepUOINYECKOT0 3aKoHA U I[leprogmyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpymnmaM MW TepUOoaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
aKuentopHsiii). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATETLHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THIbI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKH.



[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE WM KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCITMHEHUM. Howmenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukammss XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

DnektponuTuyeckas auccounanus. CuiabHble U ciadble 35eKTponuTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OIBITOB (Pa3JIOkKEHUE MEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUUH HOHHOrO OOMeHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BnusiHue pa3nuyHbIX (AKTOPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxkenne HemetayuioB B Ilepuogmueckoi  cucteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XHWUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (raJOre€HOB, CEpPbI, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCOWHEHUU  (OKCHUIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenue meramnoB B llepuoguueckoi cucTemMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3a7ad, HAOTIOJEHHWE W OIHMCAHUE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétpl mMaccel BelecTBa Wi 00bEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B 00€CrEUYEHUU SKOJIOTUYECKOW, SHEPreTUYECKON U MUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHHIUIIAX  ITPOMBIIIJICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MAaCHOTO UCIOIb30BaHUS MpenapaToB OBLITOBOW XUMUU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanmuzanusi  MeXnpeAMETHBIX  CBA3€W TMpU  HU3YYCHUH  OOmer
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATHUH, TaKk W TIOHSATUM, SBJISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNE, SIBJICHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUS, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, M™Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC MCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHUS
oOy4JaromuMHUCs TpPorpaMM CpeAaHero oOiero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNpPEeIMETHBIM M NpeAMETHbIM). HaydHO-MEeTOIMYeCKOl OCHOBOWM st
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMM CPEIHET0 OOIIero
0o0pa3oBaHus SIBJSIETCS CUCTEMHO-AESATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MpeaMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
o01iero oOpa3oBaHus BBIJCICHBI CIICIYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIONTUMHUCS POCCHHCKONW T'pakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUCHHIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHKN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAaMHM, MPUCYIIUMHU I€I0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYKUE MPABOCO3HAHUS HKOJIOTHIECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LETU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE PpE3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMU, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  MpOIeccam



CaMOIIO3HAHUS, CAaMOPAa3BUTUS M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
O0yJarOIITIXCsl.

JIndHOCTHBIE peE3yNIbTAaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIbITA I103HABATEILHOW M TMPAKTUYECKOW JESATEIHbHOCTH
00ydJaromuxcs 1Mo peaanu3aiuy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBOKEHUSI K 3aKOHY U IIPABOIOPSAJIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMaX M MpaBWIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYCOHBIX M MO3HABATEIBHBIX 3a/1a4, BBIOJHEHUH
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUEOHOU NIESITEIHHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHUSA

[IECHHOCTHOI'O OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HaCICIUIO
OTE€YECTBEHHON XMMUH;

YBOXKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUMEHECHUSI XUMHH, OCO3HAHMS TOTO, YTO JOCTHXKCHUS HAYKH €CTh PE3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEpECa M TO3HABATEJIBHBIX MOTHBOB B IMOJYYEHUM U IMOCIECAYIOIIEM
aHanau3e MH(poOpMaIMKU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEJICHUS;

CITOCOOHOCTH OIEHUBATh CUTYyAIluH, CBA3aHHBIE C XUMHUUYECKUMHU SBICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUMBAaTh CBOE IMOBEIAEHUE U IOCTYIKHA CBOMX TOBAPHUIIEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHME IIOCHCACTBUNA ITHX
MOCTYIIKOB;

4) GpopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHUSI IIEHHOCTEH 30poBOrO u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3JI0POBBIO;



cCOOMIO/IeHNsT TIpaBWi 0€30MacHOro OOpaleHusi C BENeCTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YIPOXKAIOIIUX 3[0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCHEACTBUNA W HENMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NESATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUUYECKUX 3a]ay
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

UMHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGeccuil pa3IudHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBaKEHUS K TPYAY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUIYATbHON TpPaeKTOPUU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

AKOJIOTUYECKHU 11€J€CO00Pa3HOT0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TMPOOJIEM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHON CpEbI;

OCO3HaHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTIKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIBL30BAHUS;

AKTUBHOTO HENPHUATUS JCWCTBHH, TMPHUHOCAIIMX BpEH OKPYKAIOIIEH
MPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHCTBUM U MPEIOTBPAIATh UX;

HaJIMYUsl PA3BUTOTO 3KOJIOTHYECKOTO MBIIIJICHHUS, YKOJOTUUECKON KYJIBTYPHI,
oTbITa NeATEeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W YyMEHUS AaKTHUBHO TMPOTUBOCTOSTH UACOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLLIECTBEHHON IPAKTHKHY;

NOHMMaHUA cleuu(UKM XUMUU KaK HAayKd, OCO3HaHMA €€ poiau B
(GbOopMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO



NpeCTaBICHUS 00 OKpYKaroIleM MHpPE KaKk O €IMHCTBE MPUPOIbI U YEIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpodJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHMHM JUISI COBPEMEHHOMU
OUBWIM3AIMK: B €€ TyMaHUCTHYECKON HaNpaBICHHOCTH M BaXHOM pOJM B
CO3/IaHMU HOBOM 0a3bl MaTepHANIbHON KYJIBTYPHI, pEIICHUH TTI00aIbHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MaCHOCTH, B Pa3BUTUU MEIULIMHBI, OOECIIEYEHUM YCIOBUN
YCIEWHOr0 TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro 4ieHa
00IIIECTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBICHUN OKPY>KAIOIIEro MUpa u
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4yHbIX (AKTOB W UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO WCIIOJIb30BaTh XUMHYECKHE 3HAHHS IS
pelIeHus mpoOJieM B peasibHBIX )KU3HEHHBIX CUTYALINAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHWWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU OTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOMI

JESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ynbTaThl OCBOCHHSI yUeOHOro IMpenMera «XuMus» Ha
YPOBHE CpPEHEr0 001Iero 00pa3oBaHus BKIOYAOT:

3HauUMMble A9 (QOPMUPOBAHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karoluue
LEJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IpOLECC, CUCTEMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHble Y4eOHble NEeWCTBUs (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
TPAMOTHOCTH M COITMATILHON KOMIETEHITUN 00 YyJarOIINXCS,;
CTIOCOOHOCTH 00yJaronmxcs UCTIONIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.



MertanpenMeTHbIe PE3YyAbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETryJATHUBHBIMU
JICICTBUSIMH.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMHU
NeUCTBUSMMU:

1) 0a3oBbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOATENLHO  (opMyJIMpOBaTH W aKTyaJIM3UPOBATH  MPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONpPEACsATh LEJIU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATEILHOCTU C MOCTABICHHBIMU LICJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU TMOHSITUN M YCTAHABIMBATH HMX B3aMMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHITHS I OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBaHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXKIY M3y4aeMbIMU
SABJICHUSIMU;

CTPOHUTH JIOTHYECKHWE PACCYXXJCHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3YyEMbIE B XUMHH CUMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opMmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJEIbHBIC MPEICTABICHUS JIJIsl BBISBICHUSI XapaKTEPHBIX
MPY3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIMA.

2) 6a3oBble HcCIeA0BATEIbCKHUE eiiCTBHSI:

BJIaJIETh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaxKLuii;

bopMyIUpPOBATH IS U 33/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh MTOCTABICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MIO3HAHUS W OCHOBBI JIJIT (DOPMHUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJA0M
mpoIiiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro Pe3ynbTar, (HopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTENHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;



npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW U MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IOMCKY METOJIOB pEUIeHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ unpopmMaumei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX WHGpoOpMauuu (HAy4HO-
NOMyJIsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE IO0COOMS,
pecypcol MHTepHeTa), aHanmu3upoBaTh MH(OPMALMIO PA3IMYHBIX BUIOB U (opM
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(GOopMyIMpPOBATH 3alPOChl U TPUMEHATH PA3JIUYHBIE METOJIbI MPU TOUCKE H
orObope wuHpOpMaLMK, HEOOXOJMMOM [IJIl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEACIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTHUMANbHYIO  (QOpMy  IpEACTaBICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: TNpUMEHATh MEXIpeaMeTHble ((du3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHUE CpEACTBA
HaIJISTHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUSMMU:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUaJlora W/Win
JUCKYCCUHM,  BBICKa3bIBaTh  HWAEH, (OPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEI0KEHHOM 3a1auH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW pabOThl MO HUCCIEAOBAHUIO CBOWCTB
M3y4YaeMbIX BEILECTB, pealn3alud y4eOHOro npoekra u (hopmMyaupoBaTh BbIBObI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1e 00CYX ICHHS 1 OOMEHA MHEHUSMH.

OByaeHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIBHYIO
NeSATEIbHOCTh, Ompenensis e€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJTOPUTM JCUCTBUN TpHU
BBIMIOJJTHEHUH Y4E€OHBIX U HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO HMX pEIIeHHs C Y4YETOM IMOJIyUYEHHS HOBBIX 3HAHHUU O
BEILECTBAX U XUMHYECKUX PEAKLIMSIX;



OCyHICCTBJATE CAMOKOHTPOJIb CBOEH ACATCIIPHOCTH Ha OCHOBC CaMOdHaIn3a
H CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHbIe pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(yHKIHMOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEHIeHUS] IPAKTUYECKUX 3a7a
U 9KOJOTM4e€CKHM 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[0POBBIO M MPHUPOAHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, »3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJIAPHBIM O00BEM, YIIEPOIHBIN CcKeneT, (yHKIMOHANbHAS TPYIIa,
paguKall, U30MEPHUs], U30MEPBI, TOMOJIOTUYECKAN P, TOMOJIOTH, YIJIIE€BOAOPOLBI,
KHCJIOPOJ M a30TCOAEpKAIIUE COECIUHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJIb30BaHUM BaKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
NPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHBbIC MPHU3HAKA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TOHITHUS MpU
ONMCAHWU COCTaBa, CTPOCHHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIEHHOMN)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETIM MOJIEKYJl OPTaHUYECKHX BELIECTB I WILTIOCTPALUU HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIWBATh MPHUHAJICKHOCTh H3YyUEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUe



COEIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEJUHEHHMS), JlaBaTh WM Ha3BaHUS II0
cuctematudeckoir HomeHkiatype (IUPAC), a Taxke TPUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOMWICH, AalETUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TMPUMEHATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIUIEpUH, (EHOJ, aleTalbACeTu]l, MypaBbUHAas M YKCYCHasi KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUITI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), HILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUN C
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIN Ta3, Yyrojib), CHOCOOBI WX TMEpepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJETh CHCTEMOM 3HAHMM OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCY/IOl U JIa0OpaTOpHBIM O0O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO JTaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (ITPEBPAIEHUS] OPraHUYECKUX BEIIECTB NMPU HATPEBAHUU, TOJTyYEHUE
TWJIEHA M M3YyYEHHE €ro CBOMCTB, KayeCTBEHHbIE pPEAKIMU OPraHUuYECKUX



BEIIECTB, JCHATypalus OENKOB MpHU HArpeBaHUM, LIBETHBIE PEAKIMH OEIKOB) B
COOTBETCTBHUHM C TIpaBWJIaMU TEXHUKM O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH U JIA0OpaTOPHBIM O0OpPYAOBAHHMEM, MPEACTABIATH PE3YIbTAThI
XMUMUYECKOTO JKCIepUMEHTa B (hopMe 3alucH YpaBHEHUH COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIHPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCTh ~ YMEHHUH  CcOONIONATh  NpaBUia  SKOJIOTMYECKH
1eJIecCO00pa3HOrO TOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEJSAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHU3MBI OMPEICIEHHBIX OPraHUYECKUX
BellecTB, NoHUMas cMmbica nokazarens 1K, mosicHaTh Ha mpumepax crnocoObl
YMEHBILIEHUS M TMPEAOTBpAILlEHUs] HMX BPEIHOTO BO3JEUCTBUS Ha OpraHU3M
YeII0BEeKa;

Ui 00y4arouIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIIETIBIX M CJIA0OBUIAAIIMX OOYyYalolUXCs: YMEHHE MCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. Bpaiins nis 3anucu XUMUYECKHUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHHM B TIO3HAHUM SIBJICHUUN
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3J€MEHT, aToM, u3oTtom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUSI, XUMUYECKasi CBS3b
(koBaJIeHTHas, MOHHAsI, METAJJTHYECKas, BOJOPOAHAs ), KpUCTAIIMYECKasl pEIIETKa,
TUIBl ~ XMMHUYECKHX  pPEAKIUH, pacTBOp, OJEKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOIMALIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUUYECKON pEeakiuu, XUMHUYECKOE DPABHOBECHUE); TEOPUU M 3aKOHBI (Teopus



ANEKTPOJIMTUYECKON JIHcconmanuu, nepuogudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPaHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHHsI M MPEBPAILCHHS SHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33pEHUYECKHE 3HAHUA, JIEKAUIME B OCHOBE IIOHMMAaHUS INPUYUHHOCTH M
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30I1aCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESATEILHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHUM  XHUMHYECKUX  pPEAKLUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOpPraHWYECKUX BellecTB (yrapHblii ra3, YIJIEKMCIbIM ra3, aMMHakK, ram€Has
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUI OINPEAENIATh BaJEHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, MIOHHAs, METAJUIMYECKas, BOJAOPOHAsS) B COCUHEHMSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAas, MOJIEKYJIApHasd,
WOHHAs!, METAJUIMYECKas), XapakTep cpebl B BOAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBAaTh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIeHHOMY KJaccCy/TpyIie
COEIMHEHHHU (ITPOCTHIE BEIIECTBA — METAUIBI U HEMETAJLIbI, OKCUIbI, OCHOBaHMUS,
KHUCJIOTBI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbICI NEPUOANUYECKOro 3aKoHa /1.
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

cOpPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuogos Ilepuoanueckoil cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa, WCIONb3ysAd HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCIMHEHUN
10 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Mengeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMHUCHIBaTh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIAM;



c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnxX BeEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEH OKHUCIICHHS JJEMEHTOB, 0OpaTHUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEeaKIuid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUSL, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIHMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIONIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pPacKpbiBaTh CYIIHOCTh  OKHCJIUTEILHO-
BOCCTAHOBUTEBHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

chOpMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JeXale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHakKa, a
Takke C(HPOPMUPOBAHHOCTH TPEACTaBICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH NPOBOJUTH BBIYKMCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOro 3((eKTa peakiuid Ha OCHOBE 3aKOHOB COXPAaHEHMS] MacCChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIIO/IaTh TIPaBuUIa MOJIH30BAHUS XUMUYECKOM
MOCY/IOl U J1abOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOPMHPOBAHHOCTh YMEHHWI TUIAHUPOBATh U BBHIMOJHATH XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaauzaTopa,
OTpENICJICHUE Cpelbl PAacTBOPOB BEIIECTB € TOMOIIBI  YHUBEPCAIBHOTO
WHJUKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKIlu,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peaKIMu Ha cyib(par-, KapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad MO
temam «Metaiub»y U «HeMmetaiib») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAIllEHUH C BEUIECTBAMU M JIA0OPATOPHBIM 000pPYAOBaHUEM,



NOPEICTaBISATh PE3yJIbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUl W (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE
3TUX PE3YNbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHHUKaIH, UHTEpHET U ApYyTUX);

chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWja  SKOJOTHYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JIE€ATENBHOCTH B IEJAX
COXpaHEHHUs] CBOETrO 3/I0POBbSi U OKPY’KaIOIIEeW MPUPOTHOM Cpellbl, 0CO3HABAThH
OIMACHOCTb BO3/ICHCTBUS HA KUBBIE OPTaHU3MBbI OTNIPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mpuMmepax cHocoObl yMEHBIIEHUS H
MPEIOTBPAIICHUS X BPEHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATHh 3HAaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/JaX IO3HAHMS BELIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIEeNbIX M CHa0OBHIAAIIMX OOYYAlOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIprpoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1
Hroro 1o pasneny 13

Pa3nes 4. A3oTcoaepskanue opraHu4ecKue coeJHHEeHH




4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3

Htoro no pazneny 3

Pa3pnen S. BeicokoMoJIeKy/IsipHbBIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bojokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2

Coaep:kanue nporpamMmbl Kvpca nmo Bb10opy. 11 KJjace

No Paznen

KOJI-BO4YaCOB

1 Boruncienus, 6€3 HCIMOJb30BAHUS XHMHYECKHUX YPaBHEHU. 12
BreiBox hopMysn XUMUYIECKUX COCTUHEHUI. BRIYMCIICHUS IO XUMHYECKUM (DOPMYIIaM.

2 Boiuncienus mo ypaBHeHHsIM peaKknuid. 10

3amaun Ha «M30BITOK-HEJAOCTATOK». 3ajJayd C MCIOJb30BAaHUEM JOJIeH. 3ajayd Ha CMEIIMBaHUE

pacTBOPOB.

3 KauecTBeHHbBIE peakIMi B HEOPraHUUYECKONH XUMUU 10

4 Peurenue oTMMNMAHBIX 1 KOHKYPCHBIX 3a/1a4. 12
Pemenre KOMOMHUPOBAHHBIX 33724 HEOPTAHUYCCKON XUMHH

5 HUTorosbiii 4
Hroro: 48




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHss OpraHM4eCKUX
2 coequHenuiit A. M. byrtieposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. Homenknatypa 1
(cucTematuyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MPEICTaBUTENN aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
3 IIpakTuyeckas padora Ne 1. «[lomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 Metunoyranuen-1,3. [lonyuenue 1
CUHTETHUYECKOTO KayuyKa 1 PE3UHBI
10 AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, 1

TOMOJIOTUYECKUH PsAll. ALIETUIIEH —




MPOCTEUILINN NPEICTABUTEIb AIIKUHOB

Brrancnenus no YpaBHCHHUIO XHUMHYSCKOHN

11
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IIPUHAIEKALIUX K pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIH ra3 U NOMyTHbIE HEPTIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonTpouabHas pa6ora no pasaeiry
«¥YT1/1eBOA0POABI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHOroaToMHbIE€ CIUPTHI: TUIICHTIIUKOIb U
TIIALEPUH

19 DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UUECKUE
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

91 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHUCIIOTHI: MypaBbUHAS M YKCYCHAsI

99 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

93 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

IpeaACTAaBUTCIIN BBICHIUX Kap6OHOBI>IX




KHCIIOT

24 Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE

CroxHble 3(QUPHI KaK MPOU3BOIHBIE
25 KapOOHOBBIX KHCIIOT. [ HAPOIIN3 CIIOKHBIX

a¢upoB

26 JKupsl: runposns, NpUMEHEHHUE,
OuoJsIornyecKas poJib KHUPOB

VYTieBopsl: COCTaB, KilaccuuKanusi.
27 Baxwneriue npencraBuTenu: ritoKo3a,
¢bpykTO3a, caxaposa

KanMaJ'I " OCJUIKOJI03a KaK IIPpUPOAHBIC
IIOJIUMCPBI

28

KonTponbsHas pabota 1o pazaeny
29 «Kucnopoacoaepxaiine opraHHuecKue
COETUHEHUS

30 AMUHBI: METWIAMUH U AHUJINH

AMUHOKHUCIIOTHI KaKk aM(OTepHbIE
31 OpraHUYEeCKUE COCANHEHUS, UX
ouosornyeckoe 3HaueHue. Ilentuas

benku kak npupoHble
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

32

33 OCHOBHBIE TTOHSITUSA XUMHUHU

BBICOKOMOJIEKYJIIPHBIX COE€UHEHNN

OcCHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH.
[InmacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4yacoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3YYeHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3akoH u Ilepuoguueckas
cucreMa XuMHuYeckux anemenTos /1. U.
MenieneeBa, X CB3b C COBPEMEHHOM
TEOPUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHUM 10
rpymniaM v nepuojaam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumudeckux ayementoB .. Meneneena B
Pa3BUTUU HAyKH

CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBs3U. Bogoponnas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucienus. BemiecTa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Iloustue o AUCIICPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJJIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCcTBa B pacTBOpC

Knaccudukanus u HoMeHKIaTypa




HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHBIX
KJIaCCOB

Knaccugukanus XuMHUUecKux peakiui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU IPU
XUMHMYECKHUX PEAKLHAX

10

11

12

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «BrausHue
pa3IMyYHbIX ()aKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIIUn»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPraHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

13

Kontponbnas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

14

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
CHUCTEME XUMUYECKUX deMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAIIJIOB

15

16

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

XUMHUYECKUE CBOMCTBA BAKHENUIIINX




METaJUIOB (HATpUH, Kaaui, Kaabluid, MarHui,
ATFOMUHHN) U UX COCTUHEHUN

17

18

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHCHUI

XUMUUYecKre CBOMCTBA IIUHKA, JKelie3a U UX
COETUHEHUN

19

[TpakTuyeckas padora Ne 2. "Pemenune
HKCHEPUMEHTAIbHBIX 33/a4 110 TEMe
«Mertamnb»"

20

HeMeTaJIJIBI, HUX IMOJOXKECHUEC B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemeHToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

22

23

®u3nyecKkue CBOMCTBA HEMETAJIIOB.
AnoTponusi HEMETAUIOB (Ha IpUMEpE
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COE€TMHEHUH

XuMuyeckue cBoMCTBa a3oTa, (hocdopa 1 ux
COCIMHEHUI

24

25

26

XHWMHMYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHNN

[IpumeHeHne BaXXHEUIINX HEMETAJUIOB U UX
COeTUHEHUN

O00011IeHNE U CHCTEMATHU3alIisl 3HAHUN 110
teme «HeMmeramiely. BeraucieHus mo
yYpaBHEHUSM XUMHUYECKUX PEaKIUi U
TEPMOXUMHUYECKHE PACUETHI

27

[IpakTuueckas padorta Ne 3. «Pemienue
HKCTIEPUMEHTAIBHBIX 33134 [0 TeMe




"HemeTtamasr"»

KonTponbhas pabora no temam «MeTtasuibi»

28 1
u «Hemeramibny

29 Heopranunueckue u opraHu4ecKkue KUCIOThL. 1
Heopranuueckue u oprannyeckue OCHOBaHUS
AMpoTepHbIC HEOPraHUYECKHE U

30 opraHudeckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BEIICCTB
Posb xumum B 00ecTieueHUN KOJIOTUIECKOM,

31 JHEPreTHYECKOHN U MUIIEBOMN 0€30MacHOCTH, 1
Pa3BUTHUU MEIUITHHBI
[IpencraBienust 06 0OIMIMX HAYYHBIX

32 MIPUHLIMIIAX POMBILIUIEHHOTO IMOTY4YEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPHATIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







Cucrema OLCHKHU JOCTUKCHUA INIAHUPYEMBIX PE3yJabTAaTOB
0CBOCHUA IMpeaAMETA «XUMHD»

Kpurepun ouenuBanusi pador.

IIpy OLlEeHKE y4uTBhIBAETCA:

- aKKypaTHOCTh PabOThI

- paboTa BBIIIOJIHEHA CAMOCTOSITEIILHO UJIH C IOMOUIBIO YUUTENS WM YYaLUXCSl.

Ouenka «5» ctaBUTCS 3a paObOTY, BBITOJHEHHYIO IPAKTUYECKHU MOTHOCTHIO 0e3 ommbok. (90% -
100%)

Ouenka «4» craButcs, eciu BoinoaHeHO 70 % 10 90 % Bceit paGoThl.

Onenka «3» craButcs, eciu BelnoiaHeHo 50 %-10 70% Bceil paboThl.

Ounenka «2» cTaBUTCS, €cliv BhIMOIHEHO MeHee 50 % Bceld paboThl.

TemaTn4yecKuil M TeKYIUMHA KOHTPOJIb HAJl YCBOCHUEM 3HAHWM, YMEHHUI U HABBIKOB Y4aIIUXCS
0 U3y4aeMbIM TEMaM OCYIIECTBISIETCS. HA OCHOBE KOHTPOJIbHO-U3MEPUTENbHBIX U
JUAAKTHYECKUX MaTepUaoB.

Jns yuamerocs ¢ OB3 mpenycMoTpeHbl WHIUBUAYalIbHBbIE KOHTPOJbHBIE PabOThl C y4eTOM
3a00J1€BaHUA.

B mepuos 51eKTpOHHOr0, AMCTAHLIMOHHOTO OOYyYEHHUs yYUTENb BBIPAXKAeT CBOE OTHOIIECHHUE K
paboram oOy4arolmuxcsi B BUAE TEKCTOBBIX WM ayAuO pELEeH3Ul, YCTHBIX OHJIAIH-
KOHCYJIbTALIU M.

CooTHOmIEHHE MPAKTHYECKON H TEOPETHYECKON YacTel NPOrpaMMBbl.

COOTHOIIICHHE TPAKTHYECKOM M TEOPETHUECKON YacTedl MpOorpaMMbl B CPEIHEM CyMMAapHO
cocrasiset 80% / 20%

MecTto yueGHOro mpeaMera B y4eOHOM IJIaHe
B cootBercTBUU ¢ TpeboBaHusMU DenepalbHOTO TOCYIApPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTO OO0IIEro oOpa3oBaHus B 0Opa3oBarelbHO oOsacTu «EcTecTBO3HaHUEY
Ha U3Yy4YCHHUEC XUMUMU:

B 10 m 11 wimaccax paccuutana Ha 68 wdYacoB B rox, mo 1 bacy B HEAENIO JUIS BCEX
oOyuatomuxcst 10-11 ki,



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

[IporpamMma mnpesiaraercst uis paOoThl MO HOBbIM yueOHMKaM xumuu aTopa O.C.
INabpuensu , npomenmum 3xcneptu3y PAH u PAO u Bomeammm B denepaibHbId NiepeueHb
y4eOHUKOB, PEKOMEHJOBaHHBIX MHUHHUCTEPCTBOM 00pa3oBaHus U Hayku PO k HCMONb30BaHUIO B
o0pa3oBaTeNbHOIl mpoliecce B 00I11e00pa30BaTEIbHBIX YUPEHKACHUIX

O.C. T'abpuensa. WU.I'. OctpoymoB, C.A. CnankoB Xumust 10 kmacc. ba3oBbiii ypoBeHb
Mockaa «IIpocBemenne» 2023 r.

O.C. Tabpuensn. N.I'. OctpoymoB, C.A. CnagxkoB Xumusa 11 knacc. bazoBelii ypoBeHb
Mocksa «IIpocsemenue» 2023 r.

O.C. T'abpuensa. .I'. OctpoymoB, C.A. CrnagkoB Xumus 9 kiacc. ba3oBblil ypOBCHb
Mocksa «IIpocsemienue» 2023 r.

Xumusa. COopuuk 3amad u ynpaxsHenuit. 9 xiace. ['abpuensu O.C., JIsicoBa I'.I'. MockBa
«IIpocsemenue» 2023 r.

Xumus. IlpoBepounsle U KOHTpoJbHBIE paboTel. 9 kiacc. ['abpuensn O.C., JlsicoBa I'.I.
Mocksa «IIpocsemenue» 2023 r.

Mertoanyeckoe nocodue

O.C. Tabpuensn. U.I'. OctpoymoB, C.A. CnagkoB Xumusi 8§ «kiacc. ba3oBbiii ypoBEHb
Mocksa «IIpocsemenne» 2023 r.

Xumus. COoopHUK 3amay U ynpaxHeHuil. 8 kmacc. ['aOpuensu O.C., JlsicoBa I'.I'. Mocksa
«IIpocsemenue» 2023 r.

Xumus. IlpoBepounble U KOHTpOJdbHBIE paboThl. 8 kiacc. ['abpuensu O.C., JIpicoBa I'.I.
Mocksa «IIpocsemenne» 2023 r.

MeToauueckoe mocooue

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Xumusa. CoopHuk 3anad u ynpaxHeHuil. 10 kmacc. ['abpuensn O.C., JIsicoBa I'.I'. MockBa
«IIpocsemenne» 2023 r.

Xumus. [IpoBepounbie u KoHTposibHBIE padoThl. 10 kmacc. ['abpuensu O.C., Jlsicoa I'.I'.
Mocksa «IIpocsemenune» 2023 r.

Metomuueckoe nocodue O.C. I'abpuensa. U.I'. Octpoymon, C.A. CnaakoB Xumus 10-11
kiacc. ba3osslil ypoBeHb MockBa «lIpocsemenne» 2023 r.

Xumus. COopHuk 3amau u ynpaxHenuil. 11 kmacc. ['abpuensu O.C., JIsicoBa I'.I'. Mocksa
«IIpocsemenue» 2023 r.

Xumus. [IpoBepounsie U KOHTpoJibHBIE paboThl. 11 kmace. I'abpuensu O.C., JlsicoBa I'.I'.
Mocksa «IIpocsemenue» 2023 r.

Meroandeckoe mocobue xumus 10-11 kn. TMabpuensa O.C., JleicoBa ['.I'. Mocksa
«IIpocsemenue» 2023 r.



MeTtoanueckoe TocoOue XUMHS
3. Tapa H.H. Xwummus. IIporpammel o0mieo0pa3oBaTeNbHBIX YUYpexKIeHHH. — M.:

IIpocBenienue, 2015

4. bpeiirep JI.M., baxenoBa A.E., Xumusa 8-11 kinaccel. PazBepHyToe TeMaTudeckoe
mjIaHupoBanue mo ydeobnukam Pymsutuca I'.E., ®enpnmana @.I'., Boarorpan, Yuurens,
2009

5. XuMmHYecKMH JKcmepuMeHT B mKkone. 10 kmacc: y4eOHO-METOAMYECKOe
nocobue/O.C.I'abpuensn, JI.I1.Batnuna.-M.: Ipoda, 2005.-208 c.

6. Xumus. Ypoku B 10 kmacce: mocoOue st yuutened o0meoOpa3oBaTelbHBIX
yupexnenuit / H.-H.I'apa (u ap.).-M.: [Ipocsemenne, 2009.-111 c.

7. Xumus: 11 xiacc: meroaudeckoe nmocodue s yunurens/A.JO.I'pankosa.-M.: ACT,
2006.-158 ¢

8. Xomuenko N.I'. COopHHK 3a7a4 U yIpaXHEHHUI 10 XUMUU.

I[OHOJIHI/ITCJIBHEIH Jurepartrypa AJd yYuTead.

1. Jlupmaktudeckuid wmarepuan mo xumum st 10 — 11  kjmaccoB: mocobue st
yunrensi/A.M.Panenkuii, B.I1.I'opmkosa, JI.H.Kpyrinukosa.-M.: IIpocBemenue, 1996. —
79 c.

2. KontponpHble paborel mo xmmuu B 10 — 11 xmaccax: mocobue st y4urtess/

A.M.Paneukuii.-M.: IIpocsemenue, 20015.-96 c.

3. Pameukmit A.M. Xumus. Jlumakruyeckuid matepuan. 10-11 kmaccel  mocobue yis
yuuTeneit odueodpazosar. yupexjaenuit — M.: Ilpocsemienue, 2015

4. Psa6oB M.A. COoopHUK 337a4, yIIpa)kHEHUH U TecToB o Xxumuu: 11kiacc k yue6Huky I'.E.
Pynzutuca, ®@.I'. ®enpamana «Xumus: 11 kimace» - M.: U3pgarensctBo «Ok3amen», 2013

5. Hauwana xumun. CoBpeMeHHBIN Kypc i nocTynammux B BY 31 yueOHoe nocodue nis
BVY3o0B/ H.E.Ky3bpmenko, B.B.Epemun, B.A.IlonkoB.-9-e uznanue, nepepaboTaHHOE U
nononuenHoe.-M.: Dk3amen, 2005.-832 c.

6. Opranuueckas XMMHUsl B TECTax, 3ajJadax M ymnpaxkHeHHsX. 10 kiacc: yueOHoe mocobue
st obmeoOpa3zoBatenbHbiX  yupexaeHuit/  O.C.l'aOpwoansn, W.I.Octpoymos,
E.E.OctpoymoBa. — 2-u3na., crepeotun.-M.: Ipoda, 2004.-400 c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

DIIeKTPOHHBIE pECypchl, o0ecleynBarIue y4eOHO-METOJUIECKOE COMPOBOXKIACHHE
00pa3oBaTEeIbHON NEATECIbHOCTHU

1. Wndpopmaunonnsiii noprana BITP: https://Ik-fisoko.obrnadzor.gov.ru
2. BIIP Tects! https://vprtest.ru/



https://lk-fisoko.obrnadzor.gov.ru/

3. PeecTp npuMepHBIX OCHOBHBIX 00I1€00pa3oBaTeNbHBIX nporpamMm / [IpuMepHbIE OCHOBHBIE
obmeoOpa3oBatenbHble mporpaMmbl / OcCHOBHBIE 00pa3oBaTeNbHBIC INPOTPAMMBI B YaCTH
y4eOHBIX MIPEAMETOB, KYpCOB, TUCHUIUIMH (Moayeit): http://fgosreestr.ru

4. On-naiin mkona «@®okcdopa»: https://foxford.ru/

5. Ownnaitn-miargopma «OTkpeITas mkona»: https://2035school.ru/login
6. Mopran «IKnacc»: https://www.yaklass.ru/

7. Poccuiickas snexrponHas mxona: https://resh.edu.ru/

8. http://ege.yandex.ru/chemistry/

9.

http://chem.reshuege.ru/

10. http://himege.ru/
11. http://pouchu.ru/

CpencrBa o0yueHus.

1.

!\). e o o o

5.

[TeuaTHble MOCOOUSL.

TaGmuuer:

[Tepuonnueckas Tabauia xumudeckux ieMeHToB [[.M.MenaeneeBa
Tabnuia pacTBOPUMOCTH KUCIOT, OCHOBAHHIA, COJIEH

ITopTpers! y4eHbIX

Crtpoenue aToma

THUIBl XUMUUECKUX CBSI3EN

WHpopMalinoHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA

e VYuyeOHOe 3JeKTpOHHOE n3aHue «OpraHuyecKkast XuMus»

e Bupryansnas mkona Kupuia u Medoaus. Ypoku xumun. 10-11 xnaccel. — M.
000 «Kupumn u Medonuii», 2004

e Xumus. MynbTuUMenuitHoe ydeOHoe mocoOue HoBoro obpasuma. — M.: 3A0
[Ipocemenne-MEJINA, 2005.

TexHuueckue cpeacTBa 00ydeHHUs:
e llHTepakTuBHas JOCKa
Y4eOHO — mpakThyeckoe U yueOHO — 1abopaTopHOE 000PYIOBaHUE:

e Ilpubopsl U NpUCHOCOOIEHUS: KOMIUIEKT MOCYIbl M MNPUHAIEKHOCTEH IS
MPOBEACHUS JabOpaTOPHBIX pabOT W TMPaKTUYECKUX padoT (IITATUBHI C
npoOupKamH, KoJ0bl, MEPHBIM HMIMHID, GUIbTpOBaTIbHAA OyMara, XUMHUYECKHUE
CTaKaHbl, CHUPTOBKH, CTEKJISHHBIE NaANOYKH, (apdopoBble YalIKH, CIHYKH,
ra300TBOJHbIE TPYOKHM, J1aOOpaTOpHBbIE INTAaTHBBI, JYYHUHBI, BOPOHKH, BECHI,
UHAUKATOPHI).

e PeakTuBBI U MaTepUaibl: KOMIUIEKT PEaKTUBOB JJIs1 0a30BOI0 YPOBHS

HatypanbHble 0OBEKTHI.
Konnexkunu HedTH, KaMEHHOTO YIJIsl U IPOIYKTOB MEepepadOTKH, MIacTMACC, BOJOKOH


http://fgosreestr.ru/
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