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ITOSICHUTEJIbHAS 3AIINCKA

[Tporpamma mo xMMuu Ha ypoBHE CpelHero obiiero oopasoBaHus paspaboTaHa Ha ocHOBe DenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 o6paszoBanum B Poccuiickon @Pepeparyum», TpeOOBaHUM K
pe3yJbTaTam OCBoeHMsT dheiepaabHOM 06pa30BaTeIbHO IMPOrpaMMbl cpeHero obiero oopasoBanust (POIT
COO), npencrapieHHbIx B PeepasbHOM rocyiapcTBeHHOM obpasoBaresibHOM craHmapte COO, ¢ yuétom
Konnenuum npenomaBanusi yueGHOTro mpeameTa « Xumusi» B 00pa3oBaTeIbHbIX OpraHusaumsx Poccuiickon
Qdenepanyu, peanu3yIOIIMX OCHOBHbIe 0OOpa3oBaTebHbIE IIPOTPAMMbl, ¥ OCHOBHBIX ITOJIOSKEHMIA
«Crpaternn pasButus Bociutanus B Poccuiickon @emepaiiun Ha nepuopn no 2025 roga» (PacrnopskeHue
ITpasurtenbcta PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOMIOB K pa3paboTKe MPOrpaMMbl IO XMWY, K OTTpeiesIeHIIO 0011eN cTpaTerny ooydeHms,
BOCITUTAHMS ¥ Pa3BUTHS OOYUAIOIIMXCS CpeACcTBaMu yuebHoro mpeamera « Xvmusi» st 10-11 kimaccoB Ha
6a30BOM YpOBHe cocTaBu/M KOHIlenTyabHble rnmojioxkeHns @I'OC COO o B3anM0o0OyCI0BIEHHOCTH 11eJIeN,
colepsKaHusI, pe3yJIbTaToB 0OyUYeHMs ¥ TpeOOBaHMI K YPOBHIO ITOATOTOBKM BBIITYCKHUKOB.

XuMnueckoe 06pa3oBaHMe, IMOJyYaeMOe BBIMTYCKHMKAMM 0O0Ie06pa3oBaTebHOM OpraHm3almm,
SIBJISIETCSI HEOThEMJIEMOM YaCThIO X 00pa3zoBaHHOCT. OHO CITYKUT 3aBepIIAIONIMM 3TAllOM peau3aluy Ha
COOTBETCTBYIOIIIEM €My O0a30BOM YpOBHE KI/IIOUEBBIX IIEHHOCTEM, IPUCYIIUX 1IeJIOCTHOM CUCTEME
XMMMYECKOTO 00Opa3oBaHMsl. DT IIEHHOCTM KacaloTCsl IMO3HAHMS 3aKOHOB MIPUPOIbI, (opMupoBaHMS
MMPOBO33peHMsT M OOIIeli KYJbTypbl YeJIOBEKa, a TaKKe SKOJIOTMYEeCKM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3[I0POBBIO U MPUPOIHON cpefe. Peanusyercst XxuMuueckoe o6pa3oBaHie 06yJaroMXcsl Ha YPOBHE
cpemgHero o6IIero ob6pasoBaHMsT CPeICTBAMM YUEeOHOTO IpeaMera « XMMUSI», COMepsKaHNue U MOCTPOEHUe
KOTOpPOTO OIpeie/ieHbl B MpOrpaMMe IO XMMMM C YUYETOM CIenMGUKM HAyKU XUMUM, €€ 3HAUYEeHUS] B
MMO3HAHMM TIPUPOABI ¥ B MaTePUATbHOM KU3HM OOIIECTBA, a TAKKe C YYETOM OOIIMX 1IeIel M TPUHIIUIIOB,
XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHME CUCTEMbI CpefHero obiiero obpasoBaHus B Poccuiickoi
denmepauyn.

XUMusT Kak 3JIEMEHT CUCTEMbI €CTEeCTBEHHbIX HAayK UIrpaeT OCOOyI0 pojib B COBPEMEHHO
LIMBWIM3AIMY, B CO3TaHUM HOBOJ 6a3bl MaTepuaabHOM KyabTypbl. OHAa BHOCUT CBOM BKJIaJl B hOpMIUpOBaHME
paIOHAIbHOTO HAyYHOT'O MBIIIUIEHMS, B CO3/IaHM€ 1[€JIOCTHOTO MPeACTaBIeHMsT 06 OKPYKAIOIIEM MIUPe Kak
O eAVHCTBE MPUPOJIbI U YeJIOBEKA, KOTOpPOoe (GOPMUPYETCS B XMMMUM HAa OCHOBE TIOHMMAaHMS BEIIECTBEHHOTO
COCTaBa OKpPY’KAIOIIero MMpa, OCO3HAHMSI B3aMMOCBSI3M MEKIY CTPOEHMEM BEIeCTB, MX CBOVCTBAMM U
BO3MOSKHBIMM 00JIaCTIMM MTPUMEHEHMS.

TecHO B3aMMOAENCTBYS C IPYTMMM €CTECTBEHHbIMM HayKaMu, XMMMSI CTajla HEOThEMJIEMOI YaCThIO
MMPOBOJ KYJIbTYPbI, HEOOXOIMMBIM YCJIOBMEM YCIIEIIHOTO TPYyAa M SKU3HM KaXKIOro ujeHa oOIecTBa.
CoBpemeHHast XMMMS Kak HayKa Co3uaaTeIbHasl, KaK HayKa BBICOKMX TEXHOJIOTMIA HAallpaBjieHa Ha pelleHue
IJ71006aJIbHBIX IPOOJIEM YCTOMUYMBOTO PasBUTUS UEJIOBEUECTBA — ChIPhEBOM, SHEPreTMYeCcKOM, IUILEBOM,
9KOJIOTMYECKOM 6e30IaCHOCTY M OXPaHbI 3J0POBbSI.

B cooTrBercTBMM C OOIMIMMM LIEJIIMM M TPUHIIMIIAMM CPEeIHEro obIIero oo6pasoBaHusI COmepsKaHue
npeameta «Xumust» (10-11 kmaccel, 6a30BbIM YPOBEHDb M3YUeHMs]) OPMEHTUPOBAHO MMPEUMYIIECTBEHHO Ha
OOIIeKYIbTYPHYIO TIOATOTOBKY OOYUalOIIMXCsl, HEOOXOAMMYIO MM [JIS1 BbIPAaOOTKM MMUPOBO33PEHUECKUX
OPUEHTUPOB, YCIIEIIIHOTO BK/IIOUEHMSI B JKU3Hb COIMyMa, IMPOJOJDKEHMST oOpa3oBaHMs B PpasIMUYHBIX
00J1aCTSIX, He CBSI3aHHBIX HEITOCPEICTBEHHO C XVMMEIA.

Cocrapisiommy  peaMeTa «XUMUS» SIBJISIIOTCS 6a3oBble Kypchbl - «OpraHmyeckass XUMUSI» U
«Ob6mrast 1 HeopraHMYeckass XUMMs», OCHOBHBIM KOMITOHEHTOM COJZIepsKaHUSI KOTOPBIX SIBJISIIOTCSI OCHOBBI
6a30BOI1 HayKU: CUCTEMa 3HAaHUI 110 HEOPraHMUECKON XUMMUM (C BKIIOUEHMEM 3HaHUI U3 OOIei XUMUN) U
opraHuveckou xumuu. @opMupoBaHMe JaHHOM CUCTEMbI 3HAHUM TPU U3YUYEHUU TpeaMeTa obecrieunBaeT
BO3MOYXHOCTb PaCCMOTPEHMSI BCETO MHOT0OOOpasusl BEIIeCTB Ha OCHOBE OOIIMX MOHSITUI, 3aKOHOB U TEOPUI
XUMUNA.

CrpykTypa comepykaHusi KypcoB — «Opranudeckast xumust» u «OO11as ¥ HeopraHuyeckas XUMUS»
copmupoBaHa B ImporpaMme o XMMUM Ha OCHOBE CMCTEMHOTO MOAX0/a K M3yUeHUIO yU4eOHOTo MaTepuasia



U 00yC/IOBJIEHA MCTOPUMYECKM OOOCHOBAaHHBIM pa3sBUTHEM 3HAHMII Ha OIPENeJIEHHBIX TEeOPeTUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4yeckoy XMMMUM BeIeCTBAa paCCMaTPMBAIOTCSI HA YPOBHE KJIACCUYECKON TeOpUM
CTPOEHMsI OpPraHMYEeCKUX COeIMHEHMI, a TakKKe Ha YPOBHE CTePeOXMMMUUYECKUX U 3JIeKTPOHHBIX
TpeaCcTaBiIeHnit o cTpoeHnu BerecTB. CBemeHMs 06 M3yuaeMbIX B KypCe BellecTBax JaloTCsS B PasBUTUM —
OT YTJIEBOJOPOJIOB JIO CJIOKHBIX OMOJIOTMUYECKM aKTUBHBIX COeIMHeHui. B Kypce opraHmueckoin Xummu
MOJIYyYaloT pasBuTHe cHopMUpOBaHHbIE Ha YPOBHE OCHOBHOTO 0OIero o6pa3oBaHMSI TEepBOHAuYajIbHbIE
MpeACTaBJIeHNsI O XMMMUUECKOM CBSI3M, KIaCcCU(PUKAILMOHHBIX MPMU3HAKaX BEILeCTB, 3aBUCMMOCTI CBOJICTB
BEILIECTB OT UX CTPOEHMSI, O XMMUYECKO peaKIIu.

[Tox HOBBIM YIJIOM 3peHMsI B IpeaMeTe « XMMusi» 6a30BOr0 YPOBHSI paCCMaTPUBAETCS M3yYeHHBIN Ha
YPOBHE OCHOBHOTO OOIllero OO6pa3soBaHMSI TEOPETUYECKMIT MaTepuays U (PaKTOJOTMYECKMe CBEAEHUS O
BEIIeCTBAX M XUMMUECKOM peakimu. Tak, B 4aCTHOCTM, B Kypce «OOIas ¥ HeopraHMyecKas XUMUSI»
00yvaloNMMCsS IPeooCTaB/sIeTCs] BO3MOKHOCTb OCO3HAaTh 3HAueHMe IIepUOIMUEeCKOrOo 3aKoHa C
0011IeTeOPETUYECKUX Y METOIOJOTMYECKMUX MO3ULINM, TTyOKe MOHATh UCTOPUUECKOe M3MeHeHMe QYHKIINIA
3TOTO 3aKOHA — OT 0OOOIIAIOIIEN 10 OOBSICHSIONIEN Y TTPOTHO3UPYIOIIIEN.

Enuuas cucrema 3HaHMIA O BasKHEMIINX BeIleCTBaX, MX COCTaBe, CTPOEHMM, CBOMICTBAX U ITPMMEHEHIN,
a TaK’Ke 0 XMMMUYEeCKMX PeaklMsIX, UX CYIIHOCTY 1 3aKOHOMEPHOCTSIX IIPOTeKaHMs TOIOIHsIeTcs B Kypcax 10
1 11 KyaccoB 3/1IeMeHTaMM COAEePsKaHMsI, UMEIOIIMM KYJIbTYPOJIOTMUECKUIA U MIPUKJIAIHOM XapaKkTep. DTu
3HAHMUS CIIOCOOGCTBYIOT MOHMMAHMIO B3aMMOCBSI3Y XMMMM C OPYTMMM HayKaMu, PacKpbIBalOT €€ poJib B
MMO3HaBATEJIbHOV ¥ TPAKTUUECKOV [IeSITeJIbHOCTM YejIOBeKa, CIIOCOOCTBYIOT BOCIMTAHMIO YBaXKEHUST K
MPOIIeCCY TBOPYECTBA B 00JIACTY TEOPUM U MPAKTUUYECKUX MPUIOKEHUIN XUMMUM, IIOMOralOT BbITYCKHUKY
OPUMEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAUMMBbIX IIPOGIeMax, CBI3aHHbIX C XMMMEN, KpUTUUECKHU
OCMBIC/IMBAaTh MH(MOPMALIMIO ¥ MPUMEHSTb €€ /I MOMOJHEHUS 3HAHWUM, pellleHus] MHTEe/UIEKTYaJbHbIX U
9KCIIEpMMEHTAJIbHBIX MCCJIeIOBaTeNbCKUX 3amau. B 1eloM copepskaHue yueGHOro mpemmera « XUMUSI»
JAHHOTO YPOBHS M3YUeHMS] OPMEHTMPOBAHO Ha (GopMupoBaHMe Yy OOYUaIOIIMXCS MUPOBO33PEHYECKOM
OCHOBBI JJISI TIOHMMaHUsI GUIOCOMCKUX MO, TaKMX KaK: MaTepyuaJbHOEe eIVHCTBO HEeOpraHMuecKoro u
OpraHNM4YecKoro Mupa, 0OyCJIOBJIEHHOCTb CBOMCTB BEILIECTB MX COCTaBOM M CTPOEHMEM, ITO3HABaeMOCTb
MPUPOIHBIX SIBJIEHMI IYTEM SKCIEPUMEHTa M peIleHus] TMPOTMBOPEeUMii MeKAY HOBbIMM (akTaMu U
TEOPETUUYECKUMH IIPEAIOChIIKAMM, OCO3HAHME POJIM XUMUM B PeIIeHN SKOJIOTUMUECKUX MpobIeM, a TakKe
po6JieM cOepeskeHMst SHePreTUUeCKUX PeCcypcoB, ChIpbsl, CO3HaHMsI HOBbIX TEXHOJIOTUI ¥ MaTepuasioB.

B mraHe pelllenust 3amau BOCIMTaHMs, PasBUTHUS ¥ COLMaAIM3aLMM OOYUAIOIIMXCS IPUHSITHIE
MIPOrpaMMOI 10 XMMMM TTOAXO/IbI K OTPeeIeHIIO CoepskKaHmsI ¥ MOCTPOeHNMs IpeMeTa IpeayCcMaTpuBaioT
dbopMupoBaHMEe YHUBEPCATbHBIX YUEOHBIX NEMCTBUI, MMEIOIIMX 6a30BOe 3HAUEHME JJISI Pa3IMIHbIX BUIOB
IesATeJIbHOCTU: pellleHust MpobJieM, IOMCKa, aHajau3a U 006paboTKM uHOpManyu, HEOOXOOVMMBIX [IJIs
MIpMOGPETEHNS OIbITA IMPAKTUUECKON U MCCIeN0BaTe/TbCKOM IesITeIbHOCTH, 3aHMMAIOIlell BaKHOe MeCTO B
MMO3HAHUM XUMUMA.

B mpakTuke mpenogaBaHus XMMMUM KaK Ha YpPOBHE OCHOBHOT'O 00I1Iero o6pa3oBaHiisl, Tak ¥ Ha YPOBHE
cpenHero obiero oo6pasoBaHMsI, MPU OINpeae/IeHUM CONEePKaTeJIbHOM XapaKTePUCTUKU IIeJieil U3yUYeHUs
mpeaMeTa HarpaBjIeHMeM IePBOCTEIIEHHOM 3HAUYMMOCTY TPaAMUIMOHHO IIPU3HAETCS (popMMUpOBaHME OCHOB
XMMMUYECKOM HayKy KaK 00JI1acTii COBPEMEHHOTO eCTeCTBO3HAHMSI, TPAaKTUUECKON AesITeIbHOCTH YeJioBeKa 1
KaK OJHOrO M3 KOMIIOHEHTOB MMPOBOM KyJbTypbl. C METOAMUYECKON TOUKM 3pEeHMsT TaKoi IOAXOH, K
OIpeiesIeHNIO 1ieJIel U3YUeHMs IIpeIMeTa SIBJISIeTCSI BIIOJIHE ONpaBAaHHbIM.

CorjiacHO [JaHHOM TOYKe 3peHusl IJIaBHbIMM LesIMM M3yudeHus Ipeamera «XuMusi» Ha 6a30BOM
yposHe (10 -11 kn.) sBastoTCS:

e (opMMpPOBaHME CUCTEMBI XMMMYECKMX 3HAHMI KaK BaKHENMIIEN COCTaBJISIIONIEN eCTeCTBEHHO-
Hay4HOV KapTUHbI MIPa, B OCHOBE KOTOPOIA JieKaT K/II0UeBble TOHATHS, QyHIaMeHTa/IbHbIe 3aKOHbI
M TEeOpUM XUMMUM, OCBOEHME Ss3blKa HayKu, YCBOEHMEe M TOHMMAaHMe CYIIHOCTU JOCTYITHBIX
00001LIeHNII MMPOBO33PEHUECKOTO XapaKTepa, O3HAaKOMJIEHME C MCTOpUeN WUX pasBUTUS U
CTaHOBJIEHMUS;



e (hopMupoBaHKe U pa3BUTHE MIPEICTABIEHMIA O HAYYHBIX METOHAX MO3HAHMS BEILIECTB U XMMUYECKUX
peakimii, HeoOXOOMMBIX [JIT IIPMOOPETeHUsT YMEHUII OPUEHTUPOBAThCSI B MUpE BEIIeCTB U
XUMMUYECKUX SIBJIEHUM, UMEIOIIMX MECTO B IPUPOAE, B MTPAKTUUECKOI U MTOBCEIHEBHON KU3HM;

® pasBUTME YMEHUII M CIIOCOOOB [eSITeIbHOCTM, CBSI3aHHBIX C HAOJIOIeHMEM U OOBSICHEHMEM
XMMMUUYECKOI'O 9KCIIepUMEHTa, COOII0eHMEM TPpaBu 6e30IaCHOro OOpallleHus C BellleCTBaAMM.

Hapsny c aTum, comepskaTeibHasi XapaKTePUCTHKA LieJieli 1 3a7ad M3ydeHus IpeMeTa B MporpaMme
10 XVMMMM YTOYHEHA M CKOPPEKTMPOBaHA B COOTBETCTBMM C HOBBIMM IIPMOPUTETAMMU B CUCTEME CPEIHEro
obiiero o6pasoBanyusa. CeromHsi B IMpernojaBaHMM XMMUM B OOJIbIIIEN CTEIeHM OTHAETCS IpeAIiouTeHue
MPaKTUUECKOV KOMIIOHEHTe CofepskaHusi OOyueHMs, OPMEHTMPOBAHHONM Ha IOATOTOBKY BBITYCKHMKA
06111e00pa30BaTeIbHON  OpraHM3alyy, BJafelollero He HaOb0poM 3HaHMM, a (QYHKIMOHAJIbHOM
IPaMOTHOCTbIO, TO €CTh CIIOCOO6aMM M YMEHMSIMM aKTMBHOIO TOJyYEHMsI 3HAaHWI M TPYMEHEHMS UX B
peaIbHOM KMU3HU IJIS1 pellieHus MPaKTUUeCKUX 3a1ay.

B cBs13u ¢ aTMM nipu usyveHuu npeamera « XuMus» JOMUHUPYIOIIee 3HaUeHMe MPuoOpeTaroT Takue
1€V U 3a7aun, KakK:

aganTaiys OOydJalolMXCs K YCJIOBMSIM OMHAMMYHO pasBMBAIOLIEroCs Mupa, GopMuUpOBaHue
VMHTEJUIEKTYaJIbHO  PasBUTOM  JIMYHOCTM, TOTOBOM K  CaMooOpa3sOBaHMIO, COTPYIOHUYECTBY,
CaMOCTOSITeJIbHOMY IIPUHSITUIO I'PaMOTHBIX PEIlleHNUI B KOHKPETHbIX SKM3HEHHbBIX CUTYAIUSIX, CBSI3aHHBIX C
BEIIECTBAMM U UX IIPUMEHEHUEM;

dbopmupoBaHue y OOGYYAIOIIMXCS KJIOUEBBIX HABBIKOB (K/IIOUEBBIX KOMIIETEHINI), MMEIOIINX
YHUBEPCAJIbHOE 3HAUeHMe IJIS1 PasjMUHbIX BUIOB HeATeJbHOCTY: pellleHus: mpobjeM, IoMcKa, aHaIu3a U
06paboTky MHpOpMaIM, HEOOXOAMMbBIX IJIsI IPUOOpPETeHMsT OIbITa AesTeIbHOCTM, KOTOpas 3aHMMaeT
Ba)KHOE MEeCTO B MO3HAHMUM XMMMM, a TAK>Ke [1JI OLeHKM C ITO3MLIMI 3KOJOTMYEeCKOoM 6e30I1acHOCTHM XapaKTepa
BJIMSIHMS BEIIIECTB ¥ XMMMUYECKIX MPOIIECCOB Ha OPraHu3M 4eJIOBeKa U IPUPOIHYIO Cpeny;

pasBUTME TIO3HABATEJIbHBIX MHTEPECOB, WHTE/UIEKTYaJbHbIX U TBOPYECKUX CIIOCOOHOCTEN
00YUaIoIIMXCS: CIIOCOOHOCTY CaMOCTOSITEJIbHO IPUoOpeTaTh HOBbIE 3HAHMS IO XMMUM B COOTBETCTBUM C
SKU3HEHHBIMM TIOTPEGHOCTSIMU, UCIIOIb30BaTh COBpEMEHHbIe MH(OPMAaIMOHHbIE TEXHOJIOT MY 11 TIOUCKa U
aHa/IM3a yIeOHO ¥ HayYHO-TIOMYJ/IIPHOM MHGOPMAIMM XUMUYECKOTO COIepsKaHusI;

dbopMupoBaHme u pasBUTHE Y OOYYAIOIIMXCS acCOLMATMBHOTO MU JIOTMUYECKOTO MBbIIIJIEHNS,
HabJII0IaTeIbHOCTY, COOPAHHOCTHM, aKKypPaTHOCTH, KOTOpPble OCOOGEHHO HeoOXOOMMbI, B YaCTHOCTHU, IPU
MIJIAHVMPOBAHUY U MIPOBENEHUM XMMUUECKOTO SKCIIEPMMEHTa;

BOCIIMTaHME Y OOYUAIOUIMXCI YOEKIEHHOCTM B T'YMaHMCTMUYECKOV HAIpPaBAEHHOCTY XUMMUU, €€
B&)KHOM pOJIM B peIIeHuy TIJ00aJbHbIX MHPOo6JeM palyOHaIbHOIO IIPUMPOIOIOJIb30BaHMS, ITOMOTHEHMS
SHEpPreTMUYeCKuX pecypcoB ¥ COXpaHeHMs IIPUPOTHOrO PaBHOBECHSI, OCO3HAHMSI HEOOXOIMMOCTM GepPesKHOT0
OTHOIIIEHNMS K TIPUPOJE ¥ CBOEMY 3[OPOBbIO, a TaKyKe MPUOGPETEeHNs OIbITa MCIOAb30BaHNS OJTYUYEHHbBIX
3HAHWI [IJI1 IPUHSITUS IPAMOTHBIX PEIeHNI B CUTYaISIX, CBI3aHHBIX C XMMMUYECKUMU SIBJIEHUSIMMA.

B yuebGHOM IUTaHe cpegHero oOIIero oo6pasoBaHMs mpeaMeT «XuMus» 6a30BOro YpOBHS BXOIUT B
COCTaB MpeaMeTHOM 061acTu « EcTecTBeHHO-HayUHbIe IIPeIMEThI».

OG6i1iee UMCIO YaCOB, OTBENEHHBIX JJISI M3YUYEHUS] XMMMM, Ha 0Aa30BOM YpPOBHE CpeIHEro OOIlero
obpasoBaHus, coctaiisgeT 68 yacos: B 10 kiacce - 34 yaca (1 yac B Hepeno), B 11 kimacce - 34 vaca (1 yac
B Hefeslio).



COJEP>XAHME OBYYEHUSA
10 KJIACC
OPTAHNYECKAS XUMUS

TeopeTnuecKkyue 0CHOBbI OPraHUYECKON XMMUM

[Tpegmer opraHMuYeckoM XMMUM: €€ BO3HMKHOBEHME, pa3BUTHME M 3HAUEHME B ITOJTYYEHUM HOBBIX
BEIlIECTB ¥ MaTepuasioB. Teopusi CTpoeHus1 oprannveckux coeavHennii A. M. BytiiepoBa, eé ocHOBHbIE
nonoxkeHust. CTpyKTypHble GOpMYJIbl OpraHmnueckmx Belects. ['omosiorusi, nsomepus. Xummueckasi CBsI3b
B OpraHMYeCKUX COeIMHEHUSIX — OAVHAPHbIe Y KpPaTHbIE CBSI3MU.

[IpencraBienne o KiIaccuduUKaIUy OpraHMYeCKMX BelecTB. HoMeHK/IaTypa OpraHM4ecKux
coeavHeHU! (CUCTeMaTHyecKasi) M TpMBMAJIbHbIE HA3BaHMSI BAKHEMIIMX IIPEICTaBUTEIEeNl KJIaCCOB
OpraHMYecKMX BeIeCTB.

OKcrnepuMeHTa/IbHbIE METO/IbI M3YUYEeHMS BEIIECTB M MX MPEeBpallleHnii: 03HaKOMJIEHMEe ¢ 0OpasaMu
OpraHMYecKMX BEIeCTB M MaTepuajaMy Ha MX OCHOBE, MOJeIMPOBaHNE MOJIEKYJI OPraHMUeCKUX BEIeCTB,
HaOJIIOIeHe ¥ ONMCaHMe JAEMOHCTPALMOHHBIX OIBITOB IO IPEBPAIEHUI0 OPraHMYEeCKMUX BEIIECTB IpU
HarpeBaHuu (TJiaBjeHKe, OOYTJIMBaHME U TOPEHNE).

YrieBoaopoabI

AJIKaHbI: COCTaB M CTPOEHMe, TOMOJIOTUYECKMI psif. MeTaH U 3TaH — MPOCTEeNIe MpeaCTaBUTEN
aJIKaHOB: (PU3MYecKMe ¥ XMMUYECKNe CBOMCTBA (peaklyy 3aMeIleHNs ¥ TOPEHNs ), HAXOKAeHMe B IIpUpPO/Ie,
MosTyvyeHue 1 mpuMeHeHue.

AJIKeHbI: COCTaB U CTpOEHMEe, TOMOJIOTMUYECKUI Dpsifi. OTWIeH U TpOnujeH - IIPOoCTeuIe
MpeACTaBUTENM  @JIKEHOB: (GM3MUYECKMe ¥  XMMMUYECKMe CBOMCTBA  (peakuuy  TUAPUPOBAHMS,
raJIOTeHMPOBAHMS, TUApATAIM, OKUCIEHNS U TTOJIMMEepU3alnn), TIoJTyYeHne U IpUMeHeHne.

Anxkanuensl: 6yramueH-1,3 u merTmwiOyragueH-1,3: cTpoeHMe, BayKHEMIIME XVMMMWYECKME CBOVCTBA
(peakuyst mosmmepu3sanym). [TosmyueHne CMHTETMUECKOTO KayuyKa U Pe3uHbI.

AJIKVMHBI: COCTaB M OCOOEHHOCTM CTPOEHMSI, TOMOJIOTMUECKUIN psfd. AIETUSIeH - IPOCTEMIINI
TpeaCTaBUTE b AJIKMHOB: COCTaB, CTPOEeHME, (pu3nuecKme M XMMUIECKye CBOCTBA (peaKkuy IMAPUPOBaHMS,
rajioreHpoBaHMs, TUApaTaln, FTopeHust), osyueHne u mpumMeHeHue.

Apenbl. BeH30:1: cocTaB, cTpoeHMe, hu3MUecKue 1 XuMuuecke CBOMCTBA (peakiyy raJoreHMupoBaHus
M HUTPOBaAHMS), TMOJyUYeHMe U TpuMeHeHme. Tonyon: cocmae, cmpoeHue, usuueckue U Xumuuyeckue
ceolicmea (peakyuu 2aio2eHuUpO8aHusl U HUMpPOBAHUs), honyueHue U npumeHedue. TOKCUUHOCTb apEHOB.
['eHeTnueckasi CBSI3b MeXAY YTI€BOAOPOAaMM, IIPUHAAJIEXKAIIMMHA K Pa3IMYHbIM KJIacCaM.

[TpuponHbie UCTOYHMKY yTyieBoAopoAoB. [IpuponHbiit ra3 u nmonyTHble HedTsiHbIe Ta3bl. HedThb u eé
npoucxoxkaenye. Criocobsl rmepepabOTKY HedTH: MeperoHka, KPeKMHT (TEPMUUYECKUN, KaTaTUTUIECKU),
ruposu3. ITponykTel mepepaboTky HeTH, UX MPUMEHEHME B ITPOMBIIIIEHHOCTH U B O6bITYy. KaMeHHbI yToJTb
" TIPOAYKTHI €ro rnepepaboTKM.

OKcrepMMeHTaIbHble METO/IbI M3yUeHMsT BEIlleCTB U UX TMpeBpallleHnit: 03HaKOMJIeH e C 0O6pasiamMu
IIJIACTMACC, KayyykKoB U pesuHbl, Koutekuuu «Hedptb» u «VYromb», MopemMpoBaHMe MOJIEKYII
YIJIEBOJOPOAOB ¥ TaJIOTEeHONPOMU3BOIHBIX, TPOBEIEHME MPAKTUUECKON pPaboThl: MOJIydeHMe STUJIEHA U
M3y4yeHNe ero CBOMCTB.

PacuéTubie 3agaun.

Boblunciennss mo ypaBHEHMIO XMMMUECKOM peakiimyu (Macchl, 0ObE€Ma, KOJIMYECTBA MCXOIHOTO
BeIlleCTBA WMJIM TMPOAYKTa peakiuMy IO M3BECTHbIM Macce, 0OBbEMY, KOJIMYECTBY OIHOTO M3 MCXOIHBIX
BEILIECTB MJIM TTPOAYKTOB PEaKIINN).

Kucnopoacoaepkaiye opraHnuyeckye coeiHeHUs




[IpepenbHble OMHOATOMHbBIE CIMPTHI. MeTaHOJN M 3TAHOJI: CTpoeHue, GuU3MYecKue U XUMUUYeCKue
CBOMCTBA (peakiyy C aKTMBHbIMM MeTaJIJIaMy, raJloreHOBOIOPOIaMM, TOpeHMe), TpuMeHeHe. BogoponHblie
CBSI3M MEKAY MOJIEKYJIaMy CIIMPTOB. [lelicTBMEe MeTaHOJIA 1 3TaHOJIa Ha OPTaHMu3M YeJIoBeKa.

MHoroaToMHble CIUPTHI. IDTWIEHTJIMKOIb W TJMIEPUH: CTpoeHue, (usmMueckme u XUMUYECKUe
CBOVCTBA (B3aMMOJENCTBME CO IIEJOYHBIMM MeTa/UlaMM, KauyeCTBEHHas peaklysi Ha MHOTOaTOMHbIE
crupThi). lelicTBMe Ha opraHu3M uesioBeka. [IpymeHeHMe TMIIepyHA U STUJIEHTINKOJIS.

@eHOJI: CTpoOeHMEe MOJIEKY/Ibl, (GU3NUECKMEe U XMUMMUUYECKMe CBOMCTBA. TOKCUMYHOCTb (eHosa.
[Tpumenenmne denosna.

Anbnernnbl M kKemoHol. Dopmanbaerui, ameTaJabAerua: CTpoeHue, Gu3nMyecKue M XUMUUYeCKue
CBOMCTBA (peakuuy OKUCJIEHMS ¥ BOCCTAaHOBJIEHMSI, KAUeCTBEHHbIE PeaKIy), OTydyeHne 1 IpuMeHeHue.

OpHOOCHOBHbBIE TIpeie/ibHbIe KapOOHOBBIE KUCJIOThI. MypaBbMHAs M YKCYCHAasl KUCJOTBI: CTPOEHME,
dbusnueckme u XMMUYECKUe CBOMCTBA (CBOMCTBA, OOIMe MJiT Kjacca KUCIOT, peakius 3TepuduKainm),
nosydeHue u rnpuMmeHeHne. CTeapMHOBas M OJIEMHOBASI KMCJIOTHI KaK IMPEICTaBUTE M BBICIINX KAPOOHOBBIX
KMCJIOT. MblTa Kak COJM BBICIIMX KapOOHOBBIX KMCJIOT, X MOIOIIEee J1e/iCTBIE.

CnoxkHble 3GUPbI KaK MPOM3BOAHbIE KapOOHOBBIX KUCJIOT. ['MApPOIM3 CJIOKHBIX 3GUPOB. JKUpHI.
I'mpaponus skupos. [IpumeHeHMe xMpoB. buosornyeckas posib SKMPOB.

YriaeBoabl: cOCTaB, Kjaaccubukamms yIjiaeBogoB (MOHO-, AM- U Mojucaxapuibi). IJitokosza -
MPOCTENIINIA MOHOCAaxXapuj: OCOOEHHOCTM CTPOEHUs MOJIeKYJibl, Gu3MyecKkue U XUMUUYecKue CBOMCTBA
(B3aumopenicreue c¢ rumpokcumom Mmemu(Il), okmciaenme amMmayHbIM pacTBopoM oKcupa cepedpa(l),
BOCCTAHOBJIEHME, OpO’KEHMe TIJIFOKO3bl), HaXOXAEeHMe B TpPUpoje, MpPUMEHEHMe, OMOorMYecKasi PoJib.
®oTocuHTe3. DpyKTO3a Kak M30Mep I'TIOKO3bI.

Kpaxmai 1 1iesitoi03a Kak mpupoHblie noaumepbl. CTpoeHMe KpaxMasia U 1e/uitosio3bl. Ousnueckue
" XMMMUYECKMe CBOMCTBA Kpaxmasa (TUAPOn3, KaueCTBeHHast peakiusi C MOJIOM).

OKcrepMMeHTaIbHbIE METOMbI M3YUYEeHMST BEILECTB ¥ UX IMPEBpAIlleHNnI: TTpoBefeHe, HaboIeHne 1
OIMCaHMe NeEMOHCTPAIMOHHBIX OMBITOB: TOpeHNe CIIUMPTOB, KaueCTBEeHHbIe peaKIMi OJJHOATOMHBIX CITMPTOB
(okucnenne srta”Hona okcugom Menu(Il)), MHOroaroMHbIX CHMPTOB (B3aMMOAEMCTBME TIJIMLIEPUHA C
ruapokcugom Menu(Il)), anbmernmoB (OKMcIeHMe aMMMayHbIM pacTBOpoMm okcupa cepebpa(l) wu
ruapokcugom menu(Il), BsaumomeiicTBMe Kpaxmasa C MOOOM), IPOBeIeHMEe IPAKTUYECKOM paboThI:
CBOJICTBA PacTBOPA YKCYCHOM KMUCJIOTHI.

PacuétHbie 3agaunt.

Boblunciennss mo ypaBHEHMIO XMMMUECKOM peakiuyu (Macchl, 0ObE€Ma, KOJIMYECTBA MCXOIHOTO
BEIlleCTBA WMJIM TMPOAYKTa peakiuMy 1O M3BECTHbIM Macce, OOBbEMY, KOJMYECTBY OMHOTO M3 MCXOIHBIX
BEIIeCTB MUJIM MTPOIYKTOB peakiinn).

A3soTcopepskaiiiye opraHuueckme CoequHeHMs.

AMIHOKUCIOTHI KaK amboTepHble oprannveckue coenuHens. Ousmuueckme 1 XMMnIeckme CBOMCTBA
aMMHOKMCJIOT (Ha IIpMMepe TJIMIMHA). brosiornyeckoe sHaueHe aMMHOKUCIOT. ITenTubl.

benkyu Kak mpupojaHble BbICOKOMOJIEKYJ/ISIpHbIE coenvHeHus. [lepBuuHasi, BTOpUYHAs M TpeTUYHas
CTpYKTypa 6esikoB. XUMMUUYECKMe CBOMCTBA OGeJKOB: I'MAPOJIN3, NeHaTypauys, KaueCTBeHHbIe peakluy Ha
6enKu.

OKcrepMMeHTaIbHble METO[bl M3yUeHUsl BeIeCTB U MX IpeBpallleHuit: Hab/ofeHne U OonucaHue
JIEMOHCTPAIIIOHHBIX OIBITOB: JIeHaTypalysi 6eJIKOB MPY HarpeBaHMM, LIBETHbIE peaKIinu 6eJTKOB.

BbicokoMo/IeKy/ISIpHBbIE COeMHEHUS

OcHOBHbIE MOHSTUS XMMUY BbICOKOMOJIEKYJIIPHBIX COeIMHEHMII: MOHOMED, MOJMMeD, CTPYKTYpHOe
3BE€HO, CTeleHb MoJuMepu3alnm, CcpegHsss MosekysasipHas wmacca. OCHOBHble MeTOAbl CUMHTe3a
BBICOKOMOJIEKYJISIPHBIX COeIMHEHMI — TTOJIMMEPU3aIysI U TTOJMKOHIeH Callsl.

OKcrepMMeHTaIbHbIE METOMbI M3YUYEHMST BEILIECTB ¥ UX IMPEBpPaIleHNii: 03HaKOMJIEHe C 0OpasaMmu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMACC, Kay4YyKOB.



MesknpenMeTHbIE CBSI3M.

Peammsanmsi MeKIpeOIMeTHBIX CBSI3€i TpU M3ydeHMM opraHmueckonn xumum B 10 Kiacce
OCYVIIIECTBJISIETCSI Uepe3 MCIIOJb30BaHMe KaK OOIIMX eCTeCTBEHHO-HAYUYHbBIX ITOHSTUM, TaK U TIOHSTHUIA,
SIBJISTIOIIVIXCST CUCTEMHBIMM JJIS1 OTAEbHBIX IIPEIMETOB €CTeCTBEHHO-HAYYHOI'O IVKJIA.

OOGi1e ecTeCTBEHHO-HAaYyUHbIE TTOHSITYS: SIBJIEHME, HayUHbI (aKT, TUIIOTe3a, 3aKOH, TEeOpHs, aHAJIN3,
CUHTe3, KiaccuduKaLys, IepuoauYHOCTb, Hab/IIoIe e, U3MepeHne, SKCIIEPUMEHT, MOZIeIIPOBaHMe.

®dusuka: MmaTepusi, SHEPIusl, Macca, aTOM, 3JIEKTPOH, MOJIeKYJIa, SHEPTeTUUECKII YPOBEHb, BEIeCTBO,
TeJIO, 0OBEM, arperaTHOe COCTOSHME BelleCcTBa, (M3MUYeCKe BeIMUMHbBI Y €IVHUIbI UX U3MEPEHUS.

Buonorus: kierka, opranusm, 6mocdepa, 0OMeH BellleCTB B OpraHusme, (OTOCUHTES, OMOJIOIMUECKA
aKkTMBHbIE BelllecTBa (6eJIKM, YIIeBObI, XXUPbI, (PepMEHTHI).

['eorpacdusi: MuHepasibl, TOpHbIE ITOPO/IbI, ITOJIe3HbIE CKOIIaeMble, TOILJIMBO, PECYPCHI.

TexHonorus: muieBble TMPOAYKTbI, OCHOBBI PAIMOHAJIBHOTO TWMUTAaHMS, MOIOIIME CpeNCTBa,
JIeKapCTBEHHbBIE ¥ KOCMETUYECKMe TTperapaThl, MaTepyabl U3 UCKYCCTBEHHBIX M CMHTETUUECKUX BOJIOKOH.

11 KJIACC
OBLIASI U HEOPTAHNYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMnuueckuii sjaeMeHT. AtoM. SIgpo aToma, M30TONbI. DJIEKTPOHHAS OO0JIOUKA. DHEepreTuuecKue
YPOBHU, TIOMYPOBHM. ATOMHbIE OpOUTAIIN, S-, P-, d- 371eMeHTbl. OCOOEHHOCTH pacIpeiesIeHNsT 3JIEKTPOHOB
10 OpOUTAISIM B aTOMAaX 3JIEMEHTOB ITEPBbIX YETHIPEX ITEPUOIOB. DJIEKTPOHHAS KOHPUTypanyst aTOMOB.

ITepuonmueckuii 3akoH u [leproanueckas cucrema xummueckux 31emeHToB /. 1. MengeneeBa. CBs3b
MepuoaMueckoro 3akoHa u Ilepuomuueckoit cucTeMbl xummudeckux sjeMeHToB [I. M. MenpesneeBa c
COBpPEMEHHOM TeOpUeN CTPOEHMST aTOMOB. 3aKOHOMEPHOCTY M3MEHEHMSI CBOVICTB XMMUYECKUX 3JIEMEHTOB U
06pa3yeMbIX MMM IIPOCTBIX M CJIOKHBIX BEIIECTB I10 TPYIIaM M MepuomaM. 3HaYeHMEe MePUOIUUYECKOro
3aKOHA B Pa3sBUTUM HAYKU.

Crtpoenne BelecTBa. XMMMUYECKasi CBSI3b. BUObI XMMUUYECKOV CBSI3M (KOBAJIEHTHAs HEMOJISIpHAsT U
MOJISIpHAst, MOHHAs, MeTa/uimdyeckas). MexaHusMbl 0O0Opa3oBaHMsI KOBAJIEHTHOM XMMUYECKOW CBSI3U
(oOMeHHBIN M AOHOPHO-aKIENTOpHbIN). BomopongHast cBs3b. BaseHTHOCTb. DJIEKTPOOTPUIIATETHBHOCTb.
Crernenb okucyieHus. IoHbI: KaTMOHBI ¥ aHMOHBI.

BemiecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSTHCTBA COCTaBa BEILECTBA.
TuIbl KPUCTA/UTMYECKUX PEIIETOK. 3aBUCUMMOCTDb CBOVICTBA BEIIECTB OT TUITA KPUCTAJIMUECKON PELIETKN.

[ToHusiTiE O OUCIIEPCHBIX cucTeMax. VICTMHHbBIE ¥ KOJUIOMAHbBIE pacTBOPhl. MaccoBast JoJis BelllecTBa B
pacTBope.

Kiaccudmkanmst HeopraHMYeckKux coenvHeHuit. HoMeHKaTypa HeOpPraHMYecKuX BeIecTB.
['eHeTMuecKast CBSI3b HEOPTaHNMYECKMX BEIIECTB, MPUMHAIJIEKAIINX K Pa3IMYHbIM KJIacCaM.

Xumnaeckasi peaknys. Kimaccudukauyst XMMmuuecKuxX peaknyuid B HEOPraHMYeCKOM ¥ OpPraHm4ecKon
XUMMU. 3aKOH COXPaHEeHMsI MacChl BeIlleCTB, 3aKOH COXpPaHeHMSI U TIpeBpallleHNs] SHePT UM MPU XUMUIECKMUX
peaxIusx.

CKOpOCTh peakiiny, eé 3aBUCUMOCTb OT pasjiuuHbIX ¢akTopoB. O6paTyMble peakinuy. XuMuieckoe
paBHOBecye. DaKkTOpbI, BIUSIOIINME Ha COCTOSTHME XMMUUeckoro paBHoBecus. [Tpuniumn Jle Illatenbe.

OnekTponauTuueckas aucconuaius. CuiibHble U cyabble 3eKTposnTbl. Cpena BOAHBIX PacTBOPOB
BellleCTB: KUCJIasl, HeUTpasibHasl, IIeJI0UHasl.

OKUCINTETbHO-BOCCTAHOBUTE/IbHBIE PEAKIINNA.

OKcrepMMeHTaIbHbIe METOIbl M3YUeHMs] BEIIeCTB M MX IIpeBpallleHMI: OeMOHCTpaIus TabJuil
«Ilepuomnyeckast cucrema xumuueckux sjgeMeHToB [. W. MenpgeneeBa», wusyueHue Mopesen



KPUCTAUIMYECKUX PEIIETOK, HaOJIofeHMe U ONMCAaHME OEeMOHCTPALMOHHBIX U J1aGOpPaTOPHBIX OITbITOB
(passoskeHye epoKCHIa BOJOPOIa B MPUCYTCTBUM KaTaJIM3aTopa, OIpeie/ieHre Cpeibl paCTBOPOB BEILIECTB
C TIOMOIIIbIO YHUBEPCAIbHOTO MHAMKATOPA, peaKkiy MOHHOTro 0OMeHa), MpoBeieHye TTPaKTUIYeCKO paboThl
«BnusHMe pasnmmMuHbIX (aKTOPOB Ha CKOPOCTh XMMMUUECKON PeaKLym».

Pacuértupie 3amaun.

PacuéTsl 110 ypaBHEHUSIM XMMUYECKUX PeaKilnii, B TOM UMCJIe TEPMOXMMUYECKIME PACUETHI, PACUETHI C
MICIIOJIb30BaHMeM IOHATHS «MacCOBas JOJIS BellleCTBa».

Heopranmueckasi Xumust

Hemertamnbl. Ilonoskenne HemetanaoB B [lepuomuueckoii cucreMe XuMmMuueckux sjiemeHToB [. U.
MeHpneneeBa M OCOOEHHOCTM CTPOEHMSI aToMOB. Du3nueckyue CBONMCTBA HEMETAIOB. AJUIOTPOINS
HeMeTaJUIoB (Ha mpuMepe KUCIopoaa, cepbl, pocdopa u yriaepona).

XuMuyeckye CBOMCTBA BaKHEMIIMX HEMETa/UIOB (TajloTeHOB, cephl, a3oTa, docdopa, yriepoma u
KPEeMHUS) U X COeqVMHEeHNN (OKCUIOB, KMCIOPOACOAEPKAIIMX KMUCIIOT, BOOOPOIHbBIX COeIVHEHMIA).

[TpyMeHeHMe BaXKHEMIIIMX HEMETAJVIOB M UX COeMHEHUN.

Mertamnbl. [lonoxkenue mertamnoB B Ilepuommueckoit cucreme xummueckux sjaementoB [I. U.
MengeneeBa. OCOOEHHOCTM CTPOEHMSI 3JIEKTPOHHBIX 000JI0UeK aToMOB MeTayuioB. Ob1iue ¢Gusuyeckue
cBoiicTBa MeTa/UTOB. CIIJIaBbl METAIJIOB. DJIEKTPOXUMMUUECKUI PSII HAMIPSDKEHUI METaJIJIOB.

XUMMUYECKye CBOMCTBA BayKHEMIIINX METAJIJIOB (HATPUIA, KaJIUi, KaJIbIIM1, MAarHUH, aJTIOMUHUIA, LIVHK,
XPOM, 3KeJie30, Me[ib) ¥ X COeIVHEeHMUIA.

O6i1me crroco6sl MOTyYeHMsI MeTa/UIOB. [IpyMeHeHe MeTaJIJIOB B ObITY U TEXHUKE.

OKcrepMMeHTa/IbHbIE METOAbI M3y4YeHMs BEIeCTB M MX IIpeBpallleHuii: M3ydeHMe KOJIIEKIUU
«Meta/uibl M CILJIaBbl», OOpasliOB HEMETa/UIOB, peIlleHyue SKCIIepMMEHTaJbHbIX 3ajJay, HabJomeHue u
OInyMcaHye IeMOHCTPAlOHHBIX ¥ JIaOOpaTOPHBIX OIBITOB (B3aMMOIENCTBME TUAPOKCUAA ATIOMUHUS C
pacTBOpaMyM KMUCJIOT U IIeJI0Y€eii, KaUeCTBEHHbIE PeaKIyy Ha KaTMOHbI METAJIJIOB).

Pacuétnpie 3amaun.

Pacuétbl Macchl BellleCcTBa MM OOBEMA ras3oB IO M3BECTHOMY KOJIMUYECTBY BeIleCcTBa, Macce WU
06bEMY OHOTO M3 YYaCTBYIOIIMX B PeaKIMyM BEIIECTB, PACUETbI MaccChl (0OBEMA, KOJMYECTBA BEIIECTBA)
MPOIYKTOB PeaKIni, eCJM OTHO U3 BEIECTB UMEET ITPUMECH.

XumMus u ;xu3Hb

Posb xumum B obecrieueHny 3KOJIOTMIECKON, SHEPTETUUECKOM U MUILEBOM 6€30IMaCHOCTH, Pa3BUTUA
MenuiHbl. [ToHATIME O HaYyUHBIX METOAAX MMO3HAHMS BEIleCTB M XMMUUYECKUX PeaKIyii.

[TpencraBiiennst 06 OOIIMX HAYYHBIX MPUHIIUIIAX TPOMBIIIJIEHHOTO IMOJTyYeHMST BAKHENIIINX BEIECTB.

YesioBeK B MMpe BEIIECTB M MaTepMaJIOB: BaXKHENIIIVE CTPOUTEIbHbIE MaTepUasibl, KOHCTPYKIVMOHHbBIE
MaTepuasibl, KpacKu, CTEKJI0, KepaMuKa, MaTepuasbl IJis 3JeKTPOHMKM, HaHOMAaTepuasibl, OpraHn4ecKue u
MMHepaJbHbIe YI0OpeHNs.

XuMuss M 3I0pOBbe YEJIOBEKAa: IpaBuja MCIIOJb30BaHMS JIEKAPCTBEHHBIX ITPEIapaToB, IpaBuia
6e30I1aCHOTO MCITOJIb30BaHMs IIPerapaToB ObITOBON XVMMIUM B IOBCETHEBHON JKU3HMA.

MesknpeaMeTHbIE CBSI3M.

Peanuszanust MmexXmpeAMeTHbBIX CBsI3eM IIPU U3ydyeHun 0011el 1 Heopranmdyeckoi xumum B 11 kacce
OCYIIECTBJIIETCS 4Yepe3 MCIIOIb30BaHME KaK OOIIMX eCTeCTBEHHO-HAYUYHbIX IOHSTUM, TaK U ITOHSITUI,
SIBJISTIOIIMIXCST CUCTEMHBIMU 711 OTAEIbHBIX IIPEIMETOB €CTeCTBEHHO-HAYYHOI'O IVKJIA.

OG6IMe ecTeCTBEHHO-HAaYUYHbIE TIOHSITMS: HAY4YHbIN (aKT, TUIIOTe3a, 3aKOH, TeOpWsl, aHaIn3, CUHTE3,
KjaccupuKaiys, IepMOgUIYHOCTh, HabIIOgeHe, SKCIIEPUMEHT, MOAEIMPOBaHIEe, U3MepeHNe, SIBJIeHIE.

®dusmuka: wmartepus, SHEpPrusi, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEWTPOH, WOH, W3O0TOIl,
Paii0aKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHME
BeIleCTBa, (pu3Mueckue BeJIUUNHbI ¥ eIUHULIBI X U3MEPEHNSI, CKOPOCTb.



Buonorus: knetka, opraHmsM, SKocucrema, ouocdepa, MakKpo- ¥ MUKPOIJIEMEHThI, BUTAMUHBI, 0OMEH
BEILIECTB B OpraHu3Mme.

['eorpacdmusi: MuHepasibl, TOpHbIE ITOPO/IbI, ITOJIE3HbIE CKOIIaeMble, TOILJIMBO, PECYPChI.

TexHonorusi: XuMmu4Yeckas IPOMBIIIEHHOCTb, METJUTyPrusi, IPOU3BOJCTBO CTPOUTETbHbBIX
MaTepuayioB, CeJIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, IMIIEBAas MHPOMBIIIJIEHHOCTh, (apMaleBThIecKas
MIPOMBIIIUIEHHOCTb, ITPOM3BOJICTBO KOCMETMYECKMX IIperaparoB, IIPOM3BOJCTBO KOHCTPYKIVMOHHBIX
MaTepuasoB, 3JIEKTPOHHAS IIPOMBIIIJIEHHOCTb, HAHOTEXHOJIOT M.



I[TNTAHMPYEMBIE PE3VJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110 XMMHWNW HA BA30OBOM
YPOBHE CPEJHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIbTATbI

®I'OC COO vycraHaBiMBaeT TpebOBaHMSI K pe3yJibTaTaM OCBOEHMS OOYUYalOIMMMCS ITPOrpaMm
cpemHero oo1ero oo6pasoBanusl (JIMUHOCTHBIM, MeTaIlpeAMETHBIM U IPeIMEeTHbIM). HayyHO-MeToaYeCcKoii
OCHOBOVJ JJ151 pa3pabOTKM IVIAHUPYEMbBIX Pe3yJIbTaTOB OCBOEHMS TPOrpaMM CpeIHero ooIero o6pa3soBaHms
SIBJISIETCST CUCTEMHO-I€ATEJIbHOCTHBIN MTOIXO].

B cooTBeTcTBMM C CHCTEMHO-IEATEIbHOCTHBIM IMOAXOJOM B CTPYKTYpE€ JIMUYHOCTHBIX PE3yJIbTaTOB
OCBOEHMSI TIpeaMeTa «XMMusi» Ha YpPOBHE CpemHero OOIIero o6pasoBaHUSI BbIAEIEHbI CIemYoIe
COCTaBJISIOLLME:

OCO3HaHMe OOYYaIOIIMMMUCSI POCCUMICKON TPaKAAHCKOM MOEHTUUYHOCTM - TOTOBHOCTM K
CaMOPa3BUTHIO, CAMOCTOSITETbHOCTY ¥ CAMOOIIpe/ie/IeHMIO;

HaJIM4Me MOTUBALIMM K OOYUEHMIO;

1ieJIeHarpaBeHHOe Pa3BUTHE BHYTPEHHUX YOeKIeHUI JIMYHOCTY Ha OCHOBE KJ/IFOUEBbIX IIEHHOCTEeN U
UCTOPUYECKUX TPaguiyii 6a30BOI HAYKU XUMUU;

TOTOBHOCTDb M CIIOCOOHOCTb OOYYaIOIIMXCSI PYKOBOACTBOBAThHCSI B CBOEM JIESITETbHOCTM IIEHHOCTHO-
CMBICJIOBBIMM YCTAaHOBKAaMM, IIPUCYIIVIMHA 1I€JIOCTHOM CUCTEME XMMMUUYECKOTO 0Opa3sOBaHMS;

HaJIMuMe TMPABOCO3HAHUSI 3KOJIOTMYECKOM KYJIbTYPbl M CIOCOOHOCTM CTaBUTh 1€ U CTPOUTD
>KM3HEHHbIE TJIaHbl.

JIMYHOCTHDBIE PE3yJIbTAaThl OCBOEHMSI IpeaMeTa «XMMMSI» TOCTUTAIOTCS B €OVHCTBE YuyeOHOM U
BOCIIUTATEIbHOM AESITeJIbBHOCTM B COOTBETCTBMM C TYMAHMCTUUYECKMMM, COILMOKYJIbTYPHBIMM, TYXOBHO-
HPaBCTBEHHbIMM LIEHHOCTSIMU U MJiealaMy POCCUIICKOTO IPaskIaHCKOTo OOIeCTBa, MPUHSITHIMU B 0011IeCTBe
HOpMaMy ¥ TIpaBMJIaMM TIOBeIeHMs], CIIOCOOCTBYIOIIMMM IIpolieccaM CaMOIIO3HAHMSI, CaMOpa3BUTUSI U
HPABCTBEHHOT'O CTAHOBJIEHMS JIMYHOCTY OOYUaIOIIMXCS.

JIMUHOCTHBIE PE3yJIbTaThl OCBOEHMST TpeaMeTa «XUMMMS» OTpaxkaloT CHOPMUPOBAHHOCTb OIBITA
MO3HABaTeJIbHOM U TPAKTUUECKOM AesITeIbHOCTY OOydYalolMXCsl MO peajn3aluy MPUHSITBIX B 0OIleCTBe
1IEHHOCTeN, B TOM YMCJie B YaCTHu:

1) rpa’kxaHCKOT0 BOCIIMTAHUS:

OCO3HaHMST OOYUAIOIIVMMCS CBOMX KOHCTUTYIIMOHHBIX IPaB ¥ O0SI3aHHOCTEN, YBAKEHMS K 3aKOHY U
MPaBOIOPSIIKY;

MpeACTaBJIeHNsI O COLMAIbHBIX HOPMaXxX U MpaBMIax MeKJIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTUBE;

TOTOBHOCTY K COBMECTHOM TBOPYECKOV HNEATEJbHOCTY IIPU CO3AAHMM YUEOHBIX MTPOEKTOB, PEIIeHUN
YUYeOHBIX ¥ MMO3HABATEIbHbIX 3371a4, BITOTHEHUM XYUMUYECKIUX IKCIIEPUMEHTOB;

CITOCOOHOCTYM TMOHMMATh M TPUMHMMATb MOTMBBI, HaMepeHMsl, JIOTUKY U apryMeHTbl IAPYTUX MpU
aHaJIM3e pas/IMUHbIX BUIOB YUEOHON AesTeIbHOCTH;

2) NaTPUOTUUECKOT'0 BOCIIMTAHMSI:

IIEHHOCTHOTO OTHOIIIEHMST K MICTOPUYECKOMY ¥ HAYYHOMY HAaCJIeIMI0 OTEeUeCTBEHHOWN XUMUM;

YBaKEHUSI K TMPOIleCCY TBOpPYECTBA B OOJIACTM TEOPUM UM TIPAKTUUECKOTO TPUMEHEHUsS XUMMUM,
OCO3HAHUSI TOTO, UTO AOCTMXKEHMSI HAyKM €CTb pe3yJbTaT [JIUTEJIbHbIX HAOJIO[EeHUM, KPOIOTIUBBIX
9KCIEPUMEHTAIbHBIX ITOMCKOB, MTOCTOSIHHOTO TPY/a YUYEHBIX U MIPAKTUKOB;

MHTepeca ¥ IO3HABaTeJIbHbIX MOTMBOB B TOJIYYeHUM ¥ TOCTEAYIOIIeM aHaau3e MHpopMauum o
repeoBbIX TOCTVDKEHUSIX COBPEMEHHOM OTeYeCTBEHHON XUMUIN;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMUA:

HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MTOBEIEHMS;

CITOCOOHOCTY OIIEHMBAaTh CUTYyallMM, CBSI3aHHbIE C XUMWYECKMMM SIBJEHUSIMM, UM TIPUHUMATD
OCO3HaHHbBIE PEeIIeHNsT, OPUEHTUPYSICh Ha MOPaJbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;



TOTOBHOCTH OIIEHMBATh CBOE MOBEAEHME U IMOCTYIIKM CBOMX TOBAPUILEN C MO3ULINMI HPaBCTBEHHBIX U
MIPaBOBBIX HOPM ¥ OCO3HaHMeE MOCIeACTBUM ITUX MTOCTYIKOB;

4) hbopMUPOBaHUSA KYIbTYPbI 310POBbSI:

MMOHMMAaHMS [EHHOCTEN 340POBOTO M Ge30ImacHoro obpasa >KM3HM, HEOOXOAVMMOCTY OTBETCTBEHHOTO
OTHOILIEHNUS K COOCTBEHHOMY (M3MYECKOMY U MICUXNYECKOMY 3I0POBBIO;

cobsrofeHst MpaBu 6e30macHOr0 OOpalleHus C BelllecTBaMy B ObITY, TTOBCETHEBHOM JXM3HU U B
TPYIOBOI IeSITETbHOCTH;

MMOHMMAaHMS I[€EHHOCTY TPaBUI MHOMBUIYAJIbHOTO M KOJUIEKTMBHOTO 6€30MacHOro TOBENEeHUS B
CUTYaIUSIX, YTPOKAIOUINX 340POBBIO U SKMU3HU JIIOIEI;

OCO3HAHMS MOCTENCTBUI ¥ HENPUSTHUS BPEIHbIX MPUBbIUEK (YIOTpeGIeHNsT aJKOT0JIsl, HAPKOTUKOB,
KypeHusl);

5) TpymoBoro BocnuTaHuA:

KOMMYHMKATUBHOM KOMIIETEHTHOCTY B Y4eOHO-MCCIeAOBATEIbCKON EATEeIbHOCTU, OOIIECTBEHHO
TOJIE3HOI, TBOPUECKON U APYTUX BUIAX NEITeIbHOCTH;

YCTAHOBKM Ha aKTMBHOE yuyacCTyue B pelleHuM MPaKTUUYEeCKMX 3aJau COILMaJbHOM HalpaBIeHHOCTH (B
paMKax CBOEro KJacca, IIKOJIbI);

MHTepeca K IMPaKTUMUECKOMY M3YUYEHUIO Mpodeccuii pasJMyHOro poAa, B TOM UMCIe Ha OCHOBE
MIpUMeEHEeHMs TPeAMETHBIX 3HAHUI TI0 XUMUN;

YBaskKeHMs K TPYAY, JIOISIM TPyIa M pe3ysibTaTaM TPYIO0BOM AeSITebHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBUOYAJIbHOV TpaeKTopuyu o6pa3oBaHus, OymyIen
npodeccun ¥ peanusanyy COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WMHTEPECOB,
CIIOCOOHOCTEN K XMMUU, MHTEPECOB U MOTPeObHOCTEN 00I1LeCTBa;

6) 3K0JIOTMYECKOTO BOCIIUTAHUS:

9KOJIOTMYECKHM 11€IeCO0OPa3HOT0 OTHOIIIEHMS K TIPUPOAE, KaK MCTOYHUKY CYIIIECTBOBAHMS SKMU3HU Ha
3emie;

MMOHMMaHMs IJ106aJIbHOTO XapaKTepa SKOJIOTMYEeCKUX MPOo6ieM, BAUSIHUS SKOHOMUUECKMX ITPOIIECCOB
Ha COCTOSTHME TIPUPOTHON U COLMAJIbHOM CPEeIbl;

OCO3HaHMS HEOOXOOMMOCTM MCIIOAb30BAHUS HOCTVDKEHMI XUMUM IJjIsl  peIleHus] BOIPOCOB
paIIOHAJIBHOTO MPUPOIONOJIb30BaAHMST;

aKTVMBHOTO HENpUSITUS AEMCTBUM, MPUHOCSIIMX Bpel OKPY’Kalolleil IMPUPOMHON cpene, YMeHUs
MIPOTHO3MPOBATh HEBJIArONpUATHBIE SKOJIOTMYECKNME TIOCTAeACTBUS TMPENIPUHMMAEMbIX OEeUCTBUI U
MpefoTBpaliaTh uX;

HaJIM4MSI Pa3sBUTOIO IKOJIOTMYECKOTO MBIIIEHNMS, SKOJIOTMYECKON KYJIbTYPbI, OMbITA JeSATeTbHOCTYU
9KOJIOTMUYECKON HaIPaBJIeHHOCTHM, YMEHMST PYKOBOICTBOBATHCS MMM B ITO3HAaBATEIbHO, KOMMYHMUKATUBHOM
" COLMAJIbHO MPAKTHUKE, CIIOCOOHOCTM ¥ YMEHMsSI aKTUBHO MIPOTUBOCTOSTh UIE0JIOT UM XeMopobui;

7) IeHHOCTY HayUYHOIr0 NO3HAHUSI:

chOpPMUPOBAHHOCTY MUPOBO33PEHNSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U
0O11IeCTBEHHOW TTPaKTUKN;

MMOHMMaHMs CHelM@UKY XUMUM KaK HayKu, OCO3HaHMs €€ posi B (OPMUPOBAHUM PaIlMOHATBHOIO
HAyYHOTO MBIIIEHNMS], CO3[MaHUM LIeJIOCTHOTO MpeACTaBIeHus 00 OKpPY)KalolleM MMpe KakK O €IUHCTBE
MPUPOAbLI M YeJIOBEKAa, B TMO3HAHMM IMPUPOTHBIX 3aKOHOMEPHOCTEN ¥ pelleHMM IMpobJieM COXpaHEeHMs
MIPUPOTHOTO PAaBHOBECUS;

YOEKIEHHOCTM B O0OCOOOM 3HAUMMOCTM XWUMMUM [JISI COBPEMEHHOW LMBWIM3ALMKA: B €€
I'YMaHMCTUYECKOJ HaIpaBJIEHHOCTM M Ba)KHOV POJIM B CO3JaHMM HOBOM 6asbl MaTepUaJbHOM KYJIbTYPBI,
pellleHny TJI0O6AJIbHBIX TTPOOJIEM YCTOMUYMBOTO PAa3BUTHUSI UEJIOBEUECTBA — ChIPbEBOM, SHEPreTUUECKOM,
MAIIIEBOM M 3KOJIOTMUYECKOV Oe30IMacHOCTM, B PasBUTUM MEIUIVHBI, 0OeclieueHu YCIOBUI YCIEITHOTO
TPYZa ¥ 3KOJIOrMYeCcKu KOMMDOPTHOM SKMU3HM KasKIOro ujaeHa ob1IecTBa;



€CTeCTBEHHO-HAyYHOM TPaMOTHOCTM: MOHMMAHMSI CYIIIHOCTYM METOJOB TO3HAHMS, VCIOJIb3yeMbIX B
€CTECTBEHHbIX HAYyKaX, CHOCO6HOCTI/I MCIIOJIb30BATh IIOJIydyaeMble 3HaHMA OJId aHa/In3a U O6'bFICHeHI/IH
SIBJIEHMIT OKPY’KAIOIIEro Mupa M IPOUCXOISIIMX B HEM M3MEHEHUI, YMEHMs [eJlaTb OOOCHOBaHHbIE
3aKJIIOYEHNST HA OCHOBE HAy4HbIX (DAKTOB M MMEIOIIMXCSI AAHHBIX C IIeJIbIO TIOJyYeHMs] TOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTY CaMOCTOSITEJIbHO MCITOJIb30BaTh XMMMYECKME 3HAHUSI ISl pelleHus IpobsieM B
pPeaNlbHbIX JKM3HEHHbIX CUTYALUIX;

MHTEepeca K MO3HAHMIO U UCCJIeNOBATEIbCKON IeSITeIbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTM K HENpPepbIBHOMY OOpPa3sOBaHMIO M CaMOOOpPA30BaHUIO, K aKTUBHOMY
IMMOJTYYE€HIMIO HOBbBIX 3H8HI/II7[ 10 XM B COOTBETCTBUMU C JKM3HEHHbIMU HOTpe6HOCTHMI/I;

MHTepeca K 0COOEHHOCTSIM TPyZa B pa3/IMUHbIX cepax nmpodeccruoHaaIbHOM AesITeIbHOCTH.

METAIIPEAMETHBIE PE3VJ/IbTATHBI

MeranpenmeTHbIe pe3yJIbTaThl OCBOEHMST yUeOHOro MnmpeaMeTa « XMMus» Ha YPOBHE CpeHero ooIero
06pa3oBaHMs BKIIOYAIOT:

3HAUMMble 11T (OpMMpOBaHMSI ~ MMPOBO33PEHUSI  OOYYAIOIIMXCS  MEXIUCIUIUIMHAPHbBIE
(MeXTIpeMeTHbIe) OOIleHay4YHble IIOHSTHMS, OTpakalollle IeJIOCTHOCTh HAy4YHOM KapTMHBI Mupa U
crienMuUKy METOMIOB IMO3HAHMS, MCIIOJIb3yeMbIX B €CTeCTBEeHHBbIX HayKax (MaTepusi, BelleCTBO, SHeprus,
sIBJIEHMe, TIPOLIeCC, CUCTeMa, Hay4dHbli (aKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEpPHOCTb, 3aKOH, Teopus,
MccieJoBaHNe, HabII0IeHe, U3MepeHye, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHble YyueOHble HeicTBUS (ITO3HABaTe/JbHble, KOMMYHMKATUBHbIE, PETYJISITUBHBIE),
obecrneunBarolye QGopMupoBaHue (GYHKIMOHAIBHONW TIPaMOTHOCTM M  COLMAJIbHOM KOMIIETEHIUNU
00YYaIOIIMXCSI;

CITOCOOHOCTH 0OYUAIOIIMXCS MCITOIb30BaTh OCBOEHHBIE MEXKINCIUILIMHAPHbBIE, MUPOBO33pEHYECKIE
3HAHMS ¥ YHUBEpCaIbHbIe YUeOHbIE MEeVICTBMS B ITIO3HABATE/IbHOM ¥ COLMAIbHONM ITPAKTUKE.

MeranpenmeTHbIe pe3yJIbTaThbl OTpa)kalOT  OBJIaieHMe  YHUBEPCaJbHbIMMU YUYeOHBIMU
MTO3HABaTeJIbHbIMM, KOMMYHMKATUBHBIMU Y PETYISITUBHBIMU JE/ICTBUSIMM.

OBj1afieHye YHUBEPCAIbHBIMM YU€0HbIMY IT03HABATE/IbHBIMM JAE/CTBUSIMMA:

1) 6a3oBbIe JIOTMUECKYE NECTBUS:

CaMOCTOSITEJIbHO (JOpMYJIMPOBATh U aKTYa/IM3MPOBATh IIPOGIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OIpefeNsaTh 1eM OesTebHOCTM, 3aJaBas MapaMeTpbl M KPUTEPUM UX TOCTUKEHMS], COOTHOCUTD
Pe3yJIbTaThl AeITeJIbHOCTY C TTOCTAaBJIEHHBIMY 11€JISIM;

MUCIIO/Ib30BaTh PV OCBOEHMM 3HAHMI MPUEMBI JIOTUUYECKOTO MBIIIJIEHUS — BBIAEISATh XapaKTepHbIe
MpU3HAKY TOHSATUIM UM YCTAaHaBJIMBaTh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOIIME ITOHSTUS IJIST
OOBSICHEHMST OTIE/IbHBIX (DAKTOB U SIBJIEHUIA;

BbIOMpATb OCHOBAHMS ¥ KPUTEPUU [Ji KJIaCCUPUKALIUY BEIeCTB ¥ XMMUUYECKUX PeaKiImii;

YCTaHaBIMBATh PUUYMHHO-CJIEICTBEHHbBIE CBSI3Y MEKY M3yUyaeMbIMU SIBJIEHUSIMU;

CTPOUTDH JIOTMYECKME PpaCCYKOeHUs] (MHIYKTUBHbIE, NeNyKTUBHbIe, [0 aHAJIOTMU), BBISIBJIATh
3aKOHOMEPHOCTH ¥ IIPOTUBOPEUMSI B pACCMaTPUBAEMBIX SIBJIEHUSIX, POPMYJIMPOBATh BHIBOIbI M 3aKIIOUEHNS;

MIPUMEHSITh B IIPOLIeCCe IMO3HAHMS, MUCIOJIb3yeMble B XMMUM CUMBOJIMYECKME (3HAKOBBIE) MOIIEJIN,
Mpeo6pasoBbIBaTh MOJI€JIbHbIE TIPEACTABJIEHUS — XMMWYECKMI 3HAaK (CMMBOJI) 3JI€MEHTa, XMMMUYeCcKas
bopmyna, ypaBHEHME XMMUYECKON PeakIUy — IPY pellieHMM YUYeOHBIX MO3HABATEIbHbIX U MPAKTUUECKUX
3a7ay, IPUMEHSITb Ha3BaHHbIE MOIEJIbHbIE IIPEICTAaBJIEHMS )i BBISIBJIEHMSI XapaKTEePHBIX ITPU3HAKOB
M3yYaeMbIX BEIIECTB Y XMMUIECKUX PeaKIInIA.

2) 6a30BbIe MCCIeJ0BaTe/TbCKMe TeCTBUS:

BJIAIETh OCHOBAMM METOJOB HayYHOT'O IMO3HAHMS BEILECTB Y XMMUYECKUX PeaKIii;



dbopmyupoBatrh 1eaM M 3aJauM MCCIeIOBaHMs, MCIIOIb30BaTh IOCTABJIEHHbIE M CAMOCTOSITEJIbHO
copmynpoBaHHbIE BOITPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHMS 1 OCHOBBI 111 POPMUPOBAHMS TUITOTE3bI
T10 TIPOBEPKe MPaBMUIbHOCTM BbICKa3bIBAEMbBIX CY KIAEHWIA;

BJIaJIeTh HaBbIKaMJMi CAMOCTOSITE/IbHOTO IIJIAHMPOBAHUS M TIPOBEAEHMS YUEHNYECKUX IKCIIEPUMEHTOB,
COBEpIIIeHCTBOBATb yYMEHMs HaOII0JaTh 3a XOAOM IIPOliecca, CaMOCTOSITEIbHO ITPOTHO3MPOBATh €ro
pe3yabTar, GOpMyIMpPOBaTh OOOOIIEHMSI ¥ BbIBOJAbI OTHOCUTEIIBHO AOCTOBEPHOCTM pE3YJIbTAaTOB
MUCC/IeAOBAaHMS, COCTABISITh OOOCHOBAHHBIN OTUET O MPOJIe/IaHHOM paboTe;

MpUOGPeTaTh OIBIT YUYEHUUECKOM MCC/IeIOBATeIbCKOM ¥ IPOEKTHOM [IesITeJIbHOCTU, ITPOSIBJISITh
CITOCOOHOCTb ¥ TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB peIleHus] MpPaKTUYeCKMX 3amad,
MIPYMEHEHNIO PA3IMYHbIX METO/IOB TTO3HAHMSI.

3) paboTta ¢ vHpOpMaIHe:

OPMEHTUPOBAThCSI B Pa3IMUYHBIX MCTOUHMKAX MHPOpMaIyuy (HaydyHO-TIOMYJISIpHAsl JIMTeparypa
XMMMUYECKOTO COJepsKaHMsl, CIIpaBOYHbIe MMOCOOMsS, pecypchbl VHTepHeTa), aHAIM3MPOBaTh MH(OpPMAIIO
pasMUHBIX BUIOB UM (GOPM TPeACTaBjieHMsl, KPUTUYECKM OlLIEHUBaThb €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUMNBOCTD;

opMyMpoBaTh 3ampochl ¥ MPUMEHSITb pas/MUHble METOAbI IPU MONUCKe U OTOOpe MHGpOpPMAaINN,
HEeOOXOIMMOI IS BBIIIOJIHEHMST YUeOHBIX 3a7au OIpeIe/IEHHOrO TUIIa;

MPpMOGPETATD OIBIT UCIIOIb30BaHMST MHGOPMALMIOHHO-KOMMYHMKATUBHBIX TEXHOJIOTUIA Y PA3JIMUHbBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPaTh ONTMMAa/IbHYIO OpMY MpenacTaBjeHus MHpopManyyu (CxeMbl, IpapuKu,
IyarpaMMbl, TaGIUIIbI, PUCYHKU U IPYTUE);

MCIIOJIb30BaTh HAYYHbBINA SI3bIK B KauecTBe CPeNCTBa MpM paboTe C XMMMUUYECKON MHMOpMammen:
MPUMEHSTh MesKIpenaMeTHbie (busndyeckume ¥ MaTemMaTudyeckue) 3HAKM UM CUMBOJIBI, (POPMYIIbI,
ab0peBMaTypbl, HOMEHK/IATYPY;

MICIIOJIb30BAaTh U MMPeoOpa3OBbIBaTh 3HAKOBO-CUMBOJIMYECKIE CPeCTBA HATJISITHOCTM.

OBj1aieHMe YHUBEPCATbHBIMM KOMMYHUKATUBHBIMU A€ACTBUSIMM:

3a/1aBaTh BOIIPOCHI IO CYIIIECTBY OOCY3KIaeMOI TeEMbI B XO/Ie IMaJiora M/ VIu IUCKYCCUM, BbICKA3bIBaTh
uaen, GopMyIMpoBaTh CBOM IPEAJIOKEHNSI OTHOCUTEILHO BBITTOJTHEHMS TIPEIJIOKEeHHOM 3a0aui;

BBICTYIIaTh C IIpe3eHTalleil pe3yJIbTaTOB II03HABATE/JIbHOM  JeATeJIbHOCTU, IIOJyYEHHBIX
CaMOCTOSITeJIbHO WMJIM COBMECTHO CO CBEPCTHMKAMM TIPY BBIMOJHEHUM XUMMUUYECKOTO 3KCIIEPUMEHTA,
MPaKTUYECKOI PabOThI IO MCC/IEIOBAHMIO CBOVICTB M3yYaeMbIX BEIECTB, Peain3alyuy yYeOHOTo MpoeKTa u
dhopMyMpoBaTh BBIBOABI IO pe3yyibTaTaM IPOBEIEHHBIX MCC/IeIOBaHMIA ITYTEM COIJIaCOBaHMS TO3ULIAI B
Xojie 06CyKaeHus ¥ oOMeHa MHEHVSIMMA.

OBJ1aieHNe YHUBEPCAIbHBIMM PEryISITUBHBIMU NEACTBUSIMM:

CaMOCTOSITEJIbHO TJIAHMPOBATh ¥ OCYILECTBJISITh CBOIO TTO3HABATEIbHYIO IeSITETbHOCTD, ONPEEsIss eé
1e/M U 3aJa4y, KOHTPOJMPOBATh U [0 Mepe HeOOXOAMMOCTY KOPPEKTMPOBATh IpeJjaraeMblil aJlfOPUTM
IEMCTBUIM IPU BBIIOJHEHMM YUeOHBIX UM MCC/IeJOBATEIbCKUX 3a/ad, BbIOMpaTh Hanbosiee 3)GeKTUBHbIN
CITOCO6 UX peleHNs C YYETOM MOJTyUeHMsI HOBBIX 3HAHMIA O BEIIECTBAX M XMMUUECKUX PeaKIysIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOE IeITeJIbHOCTY Ha OCHOBE CaMOaHaIM3a ¥ CaMOOIIEHKM.

INPEAMETHBIE PE3YJIbTATBI
10 KJIACC
[TpenmmeTHbIe pe3yIbTaThl OCBOEHUS Kypca «OpraHmyeckas XMMUsI» OTPaskaroT:

c(hOpMMUPOBAHHOCTD MPEICTABIEHMII O XMMUYECKOM COCTABJISIIONIEN €CTeCTBEHHO-HAyYHOM KapTUHBI
MMpa, POJIM XUMMUM B TIO3HAHUM SIBJIEHUI IIPUPOIBI, B GOPMUPOBAHMM MBILJIEHUS U KYJIbTYPhI IMYHOCTH, €€



(OYHKIMOHAJIBHOM TPaMOTHOCTM, HEOOXOOMMOW [JiS peIIeHus MPaKTUUeCKMX 3aJad M SKOJOTUYECKU
0060CHOBAHHOT'O OTHOIIIEHMSI K CBOEMY 3[JOPOBBIO U IIPUPOTHON Cpefie;

BJIaJIEHME CUCTEMOM XUMMWYECKMX 3HaHMI, KOTOpasi BK/IKOYAET: OCHOBOIMOJIATAOIIMEe TTOHSITUS
(XMMUYECKUi  2JIEMEHT, aTOM, O9JIeKTPpOHHas  00O0JiIouka  aToMa, MOJIeKyJa, BaJeHTHOCTb,
3JIEKTPOOTPULIATEILHOCTD, XMMIMUUECKasi CBSI3b, CTPYKTYpHast popmyJia (pasBEPHYTAS M COKpAILiEHHAasi), MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIM OOBEM, YIJIEpOOHBIN CKesleT, GyHKIMOHAIbHAS TPYIINa, paguKas, U3oMepus,
M30MEpPbI, TOMOJIOTMYECKUI DPSIfi, TOMOJIOTH, YTJIEBOJOPO/Ibl, KMCIOPOA, ¥ a30TCOAEpsKaIlie COeIMHEHNS,
MOHOMEp, IOJIMMED, CTPYKTYPHOE 3BEHO, BICOKOMOJIEKYJISIPHbIE COETMHEHMNS); TEOPUM U 3aKOHBI (TEOPUS
CTpoeHMs opranmueckux Bemiects A. M. byTiepoBa, 3aKOH cCOXpaHEHMSI MaCChl BEIIIECTB); 3aKOHOMEPHOCTMH,
CYMBOJIMYECKUI SI3bIK XMMUM; MUPOBO33pEHYECKIE 3HAHMS, JIeKall[ie B OCHOBE MMOHMMAaHMUS TPUYMHHOCTU
M CUCTEMHOCTM XUMMUUYECKUX SIBJIEHUN, (DaKTOOrMUecKkme CBeIeHMsI O CBOVCTBAX, COCTaBe, MOJYUYEHUN U
6e30IMaCHOM MCITOJIb30BaHMM BasKHEMIIIMX OPraHMYeCKUX BEIIeCTB B ObITY M MPAKTUUECKON IesTeTbHOCTU
YyeJI0BEKa;

chOpMMPOBAHHOCTb YMEHMUI BBISIBJIITb XapaKTepHbIe TMPU3HAKY TIOHSITUM, YCTaHABAMBATh WX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIIME TIOHSATHUS ITPY OMMCAHUM COCTaBa, CTPOEHNS U IIPEeBpaIlieHnn
OpraHMYeCKUX COeOVHEHWII;

copMMpPOBAHHOCT YMEHMM MCIOJb30BAaTh XMMMUUYECKYID CUMBOJIMKY [IJIS  COCTaBJIEHUS
MOJIEKYJISPHBIX ¥ CTPYKTYPHbIX (Pa3BEPHYTOM, COKPAIIEHHOV) (GOPMYJ OPraHMYECKMX BEILIEeCTB W
YpaBHEHUIM XMMMYECKMX PpeakIuif, M3rOTABAMBATH MOMEJM MOJIEKYJl OPraHMYEeCKMX BEIIeCTB [IJIs
WUTIOCTPAMM UX XUMUUECKOT'O U IMTPOCTPAHCTBEHHOI'O CTPOEHMS;

c(opMMpPOBAaHHOCTh YMEHMI YCTAaHABJMBATDL IMPYHAIJIEKHOCTb M3YUEHHBIX OPraHMYeCKMUX BEILEeCTB
10 UX COCTaBYy M CTPOEHMIO K OIpeae/IEHHOMY KJacCy/TpyIine coenyHeHni (YrjeBoJopOIbl, KUCIOPOH, U
a3oTcojepsKalliye  COeNVHEHMs, BbICOKOMOJIEKY/ISIpHbIE COeNuMHeHMs), JaBaTb MM Ha3BaHUS IIO
cucrematuueckoir HomeHkjarype (IUPAC), a Takske HpUMBOIUTL TPUBUAJIbHbIE Ha3BaHUSI OTOEIbHBIX
OpraHMYeCcKMX BeIEeCTB (3TWIEH, IIPOIUJIEH, alleTWIEH, STUJIEHIJIVKOJIb, TJIMLIEPUH, GeHOo, GopMaIbaeruI,
aleTajgbllernsi, MypaBbMHas KUCJIOTa, YKCyCHas KMCJIOTa, OJIEMHOBAs KMUCJIOTA, CTeapuHOBas KUCJIOTA,
[JII0K03a, PpyKTO3a, Kpaxmas, 11e/IJI0J103a, TJIUIVH);

c(opMMPOBAHHOCTh YMEHMSI OINPENENSTh BUIbI XMMUYECKON CBSI3M B OPraHUYECKUX COEIMHEHMSX
(omuHapHbBIE U KpaTHbIE);

copMIUpPOBAHHOCTh YMEHMS IPUMEHSTh TIOJIOKEHMSI TEOPUM CTPOEHMSI OpraHndYecKux BellecTs A. M.
ByTtnepoBa fj1s1 06bsICHEHMST 3aBUCMMOCTY CBOVICTB BEIIIECTB OT MX COCTaBa M CTPOEHMST; 3aKOH COXpaHEHMST
MaccChl BEIIIECTB;

c(opMMpPOBAHHOCTh YMEHMI XapaKTepU30BaTh COCTAaB, CTPOeHMEe, (PU3UYECKHE U XUMUUYECKMUE
CBOJICTBA TUIIMYHbBIX MTPEACTABUTEIEN PA3IMUYHBIX KJIACCOB OPraHMYECKMX BeIlecTB (MeTaH, 9TaH, STUJIEH,
MIpONMJIEH, alleTuieH, OyraaueH-1,3, metTunoyrammueH-1,3, 6eH30JI, METAHOJI, 3TAHOJ, 3TUJIEHTJUKOJIb,
rmLepuH, QeHoJs1, aleTajabIernun, MypaBbMHAs M YKCYCHasl KMUCJIOTBHI, IJIIOKO3a, KpaxMasl, LeJUII0JIo3a,
aMMHOYKCYCHasi KMUCJIOTA), WUIIOCTPUPOBATh TEeHETUUECKYI0 CBSI3b MEXIY HUMM ypPaBHEHUSIMU
COOTBETCTBYIOIINX XMMUUECKUX PeaKIui C MCIIOJIb30BaHMEM CTPYKTYPHBIX (hOpMYIT;

copMIMpPOBAaHHOCTh YMEHMSI XapaKTepu3OBaTb WMCTOYHMKM YIJIEBOJOPOAHOTO ChIpbsi (He(Tb,
TIPUPOIHbIN ra3, YroJib), CIIOCOObI X MepepabOTKY U MPAKTUUYeCKoe TpUMeHeHMe TTPOIyKTOB IepepaboTKH;

chOpMMUPOBAHHOCTDb YMEHMIA MPOBOJAUTD BbIUMCIIEHUS TTO0 XMMUUECKUM ypaBHEHUSIM (MacChl, 00bEMa,
KOJIMUECTBA MCXOOHOTO BEIIEeCTBa WMJIM IPOAYKTa peakiuy 1O M3BECTHBIM Macce, OOBEMY, KOIMUYECTBY
OIHOI'0 M3 MCXOAHBIX BEIIECTB MJIM MMPOIYKTOB PEeaKIni);

chopMMPOBAHHOCTb YMEHMI BJIaJleTh CUCTEMOM 3HaHMI 00 OCHOBHBIX METO/IaX HayUYHOT'O MTO3HAHMS,
UCIIOJIb3YeMbIX B XUMMUM TIpU U3YYEHUM BeIIeCTB M XUMUUYECKUX sIBJeHui (HabJitofeHue, M3MepeHue,
9KCIIEPMMEHT, MOJIeJIMPOBAHME), MCIIOJIb30BATh CUCTEMHbIE XMMMUYECKME SHAHUS JJIsT IPUHSITUST PELlIeHNU B
KOHKPETHBIX JXM3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEILIECTBAMM U UX TIPUMEHEHNEM;



chOpMMPOBAHHOCTb YMEHMII COOMIOAATh TpaBMJIa IIOJb30BAaHMSI XMMMWYECKOW TIOCYHON W
J1abopaTOpHbBIM OOOPYIOBaHMEM, a TakXke IIpaBuIa OOpalleHMus C BeILIeCTBAMU B COOTBETCTBUM C
MHCTPYKIMSIMY TI0 BBITIOJTHEHUIO JITAOOPATOPHBIX XMMUYECKMUX OIBbITOB;

chOpPMMPOBAHHOCTb YMEHUN TIJIAHMPOBATb M BBIMTOHITh XMMUUECKUI IKCIIEPUMEHT (TIpeBpalleHMsI
OpraHMYeCcKMX BEIIECTB IPU HarpeBaHUM, MOJyYeHMe STWIeHA M U3y4YeHUe ero CBOVCTB, KaueCTBEHHbBIE
peakiy OpraHMYeCcKuX BeIeCTB, JeHaTypalys OeJIKOB NPy HarpeBaHMM, LIBETHbIE peakiuy OeJIKOB) B
COOTBETCTBMM C TpaBWIAMM TEXHMKM O€30MacHOCTM IpM OOpallleHuy C BeIecTBaMu ¥ J1TabopaTOPHBIM
060pyIOBaHMEM, TPENCTaB/IATh Pe3y/bTaThl XMMMUYECKOTO 3KCIepuMeHTa B (opme 3ammcu ypaBHEHMIA
COOTBETCTBYIOIIMX peakuuii ¥ GopMyMpoBaTh BHIBOABI HA OCHOBE 3TUX PEe3YJ/IbTaTOB;

chOpMMPOBAHHOCTb YMEHMIM KPUTUUECKYM aHAIM3UPOBATh XMMUYECKYIO MH(POPMAIINIO, MOTydaeMyIo
13 PasHbIX MCTOYHMKOB (CpeicTBa MaccoBoil nHdopmauyy, IHTepHeT 1 Ipyrux);

chOpPMMPOBAHHOCTb YMEHUI COOJIONATh IMpaBMjIa SKOJIOTMYECKM I1eIeCO0Opa3sHOro IMOBeNeHMs B
OBITY ¥ TPYIOBOM AESITEJbHOCTH B L[EJISTX COXPAHEHMSI CBOETrO 3I0POBBS ¥ OKPYKaIOIIeN TPUPOAHOI CPebl,
OCO3HABaThb OITACHOCTb BO3JIEMCTBMUSI HA >KMBbIE OpPraHM3Mbl OIpEeNEeEHHbIX OPraHMYEeCKMUX BEIIeCTB,
nmoHumMasi cMbIc rokasaresis [T/1K, mosicHsITh Ha mpuMepax CIIocoObl YMEHbBIIIEHMS M TTPeAOTBPAIeHNs UX
BPEIHOTO BO3IENCTBMS Ha OPraHM3M YeJIOBEKa;

IJIs1 OOYYaloIIMXCS C OrpaHMYEHHBIMM BO3MOXKHOCTSIMM 3[IOPOBbBSI: YMEHME MPUMEHSITh 3HaHUST 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHMS BEIIECTB Y XMMUUYECKUX SIBJIEHUIA;

IJIST CJIETIBIX M CJIAOOBUISIIIIMX OOYYAIOIIMXCS: YMEHME UCIO0/Ib30BaTh peibe(HO-TOUEUHYIO CUCTEMY
o6o3Hauenni JI. bpannst ojis samicu Xummueckux Gopmyi.

11 KJIACC

[TpegmeTHbIe pe3ybTaTbhl OCBOEeHMS Kypca «O0O1as ¥ HeopraHudeckasi XMMUsI» OTpaykaloT:

c(hOpMUPOBAHHOCTD MPEACTABIEHNUI: O XMMUUECKOI COCTABJISIIOIIEN €CTeCTBEHHO-HAYYHOM KapTYHbI
MMpa, POJIV XMWY B TIO3HAHUM SIBJIEHMIA TIPUPOIbI, B GOPMUPOBAHUY MBIIIIEHUS Y KYJIbTYPbI IMIHOCTH, €€
(YHKIIMOHAIBHOM TPaMOTHOCTM, HEOOXOOMMOW [JI peIIeHUs] MPaKTUUYECKUX 3aJad UM IKOJOTUUECKU
0060CHOBAaHHOI'O OTHOLLIEHMSI K CBOEMY 3[IOPOBBIO M IIPUPOIHON Cpele;

BJIaJIeH/e CUCTeMOM XMMMYECKMX 3HaHMI, KOTOpasi BKIIOUYAeT: OCHOBOIIOJIAralollye IOHSITUS
(XMMUYECKUI 3JIEMEHT, aTOM, M30TOIl, S-, p-, d- 3JIeKTPOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIA, MOJIb,
MOJISPHBIVA O00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIeHb OKMCJIEHMS, XUMMUYEeCKas CBI3b
(KoBajIeHTHasl, MOHHAs, MeTa/UTMuecKasi, BOJOPOJHAs), KPUCTA/IMUYECKasl PEIIETKa, TUIbI XMMUYECKUX
peakiuii, pacTBOpP, 3JIEKTPOJIUTbI, HE3JIEKTPOJIATBI, SJIEKTPOJIUTUUECKAS OUCCOLMALIS, OKUC/IATEb,
BOCCTaHOBUTEJIb, CKOPOCTb XMMMWYECKON Peakiu, XMMUUIECKOe PaBHOBECHE); TEOPUM U 3aKOHBI (Teopust
3JIEKTPOJIUTUYUECKOI JUCCoLMalny, mepuogndeckuii 3akod [I. Y. MengeieeBa, 3aKOH COXpaHEHMST MaCChl
BEIlIeCTB, 3aKOH COXPaHEeHMs M IIpeBpallleHMs] SHEePruMy IIpU XUMMUYECKUX pPeaKkLMsIX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN A3bIK XMMUM, MUPOBO33PEHUYECKME 3HAHMS, JIEXKAIIME B OCHOBE IMMOHMMAHUS IPUUMHHOCTY
M CUCTEMHOCTM XMMMUUYECKUX SIBJIEHUN, (DaKTOJOrMUecKe CBeIeHNsI O CBOMCTBAX, COCTaBe, MOTYYEHUN U
6e30ITaCHOM MCI0JIb30BAHUY BasKHENIIINMX HEOPTaHNYECKMX BEIIECTB B OBITY U IPAKTUYECKON eSITeTbHOCTHU
YyeJIOBEKa;

Cc(OpMUPOBAHHOCTh YMEHMI BBISBJISITh XapaKTEepHbIE IPU3HAKM TOHSATUM, YCTAaHABJMBATh WUX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSITHUSI TIPY OMMCAHUYM HEOPraHMUECKUX BEIECTB U UX
MpeBpalleHnii;

c(popMMPOBAHHOCTh YMEHUI MCIIOJIb30BATh XUMMUUYECKYIO CUMBOJIMKY IJISI COCTaBJIeHUS (OpMYJI
BeIlleCTB U YpaBHEHMI XUMMUUECKUX peakIunit, cucteMmaruueckyio HomeHkaaTypy (IUPAC) u TpuBmaibHbie
Ha3BaHMS OTIEJIbHBIX HEOPTraHNYECKMX BelleCTB (YrapHbIii ra3, YIJAeKUCIbIN a3, aMMMaK, TallléHast U3BeCTb,
HeraIéHast U3BeCTb, MUTheBasi CoMla, MUPUT U APYTrue);



c(hOpMUPOBAHHOCTH YMEHUI OIpeNessiTh BAJIEGHTHOCTb U CTeIIeHb OKMCJIEHUSI XMMUYECKIX 3JIEMEHTOB
B COEOVHEHMSIX Pa3IMYHOTO COCTaBa, BUJI XMMMUUYECKOM CBsI3M (KOBaJIeHTHAs, MOHHas, MeTaulMyeckKas,
BOJIOPOJIHASI) B COEOMHEHUSX, TUIl KPUCTALIMUYECKON PpEeLIETKM KOHKPETHOTO BelllecTBa (aTOMHas,
MOJIEKYJIIPHAsI, MOHHAs, MeTa/UIMYecKasi), XapaKTep cpelbl B BOIHBIX PacTBOpaxX HEOPraHMYeCKUx
COeIVHEeHMUI;

chOpMMPOBAHHOCTb YMEHUI YCTAHABIMBAThH IPUHAJIESKHOCTb HEOPTaHMYECKMX BEIeCTB IO UX
COCTaBy K OIpeneéHHOMY KJacCy/TpyIine coeAyHeHui (IIPOCThbie BeIeCcTBa — MeTa/Ulbl M HeMeTaJlIbl,
OKCHJIbI, OCHOBaHMSI, KMCJIOTbI, aM(OTepHbIE TUIPOKCHUIbI, COJIN);

chOpMUPOBAHHOCTh YMEHMI PAaCKpbhIBATh CMbICJ Iepuoauueckoro 3akoHa [I. 1. MenmeneeBa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO Y ITPOrHOCTUUYECKYIO DYHKIINNA;

chOpMMPOBAHHOCTb YMEHMI XapaKTepM30BaThb 3JEKTPOHHOE CTPOEHME aTOMOB XUMMUYECKUX
aneMeHTOB 1-4 mepuopoB I[lepmomuueckoi cucrtemMbl xummuueckux siemeHtoB [I. WM. Menpgeneesa,
UCIIONIb3YSl TIOHSTUSI «S-, p-, d-3JIEKTpPOHHbIE OpPOUTAIN», «IHEpPreTUUecKue YPOBHU», OODBICHSITDH
3aKOHOMEPHOCTM M3MEHEHMSI CBOVICTB XMMMUYECKMX 3JIEMEHTOB M UX COEIVHEHUMN T10 MepyroaM M rpymnam
INepuopyuueckoi cucteMbl Xummuueckux siemeHToB [I. V. Menpeneesa;

copMMpPOBAaHHOCTh YMEHMI XapaKTepu3OBaTh (OMMCHIBATb) OOIIME XMMMWYECKMEe CBOMCTBA
HEeOpraHM4YeCcKMX BeIleCTB Pa3/IMIHBIX KJIACCOB, IOATBEPKAATH CYIIIECTBOBAHME T€HETUYECKOM CBSI3U MEKIY
HEOPraHMYeCKVIMM BEIIeCTBaMM C TIOMOIIbIO YPaBHEHMI COOTBETCTBYIOIINX XUMUYECKMX PEAKIINIA;

chOpMMUPOBAHHOCTb YMEHUS KJIaCCUGUIMPOBATh XUMUUYECKME peaKIMy MO Pa3IMYHbIM MPU3HAKAM
(umciTy ¥ COCTaBy pearupyiolyx BeIIeCTB, TEIJI0BOMY 3D GEeKTY peakiny, MU3MEHEHUIO CTEIIEHEel OKVCIEHNS
3JIEMEHTOB, 0OPaTMMOCTH peakiny, YIaCTUIO KaTaIu3aTopa);

chOpMMPOBAHHOCTb YMEHUI COCTABJISITb YPAaBHEHMSI peakIMii PasIUYHbIX TUIIOB, IIOJHbIE U
COKpAILIEHHbIE YPaBHEHMSI PEaKILMI1 MOHHOTO OOMEHa, YUMUThIBAsl YCIOBUS, TP KOTOPBIX 3TU PEaKLUU UITYT
IO KOHIIa;

copMMpPOBAaHHOCTh YMEHMI IIPOBOIMUTH Peakiuy, IOATBEPsKIAIOIIMEe KavyeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTAHNYECKUX BEIECTB, PACIIO3HABATD OIBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE B BOTHBIX
pacTBOpax HeOPraHMYeCKMX BelleCTB;

c(hopMUPOBAHHOCTh YMEHMI PACKPbIBATh CYIIHOCTb OKMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA
ITOCPEICTBOM COCTABJIEHMS 3JIEKTPOHHOTO 6ajlaHCa STUX peakLyii;

c(hOpMMUPOBAHHOCTDb YMEHMI OOBSICHATH 3aBUCMMOCTb CKOPOCTY XVMMMUUECKON pPeaKIuy OT Pas3INIHbIX
(bakTOpOB; XapakTep CMEIeHMUSI XMMMUYECKOTO paBHOBECHUS B 3aBMCUMMOCTM OT BHEIIHEro BO3IelCTBUS
(mpuuiun Jle latenne);

cOpMUPOBAHHOCTh YMEHMI XapaKTepM30BaTh XUMMYECKME IIPOIECChl, JIesKallyie B OCHOBE
TIPOMBIIIUIEHHOTO TOJTyYeHMsI CEPHOM KUCIOThI, aMMMaKa, a Takske chOpMMUPOBAHHOCTD MPeCTaBIeHN 00
OOIIMX HAYYHBIX MPUHIMIIAX M SKOJIOTUUECKUX MTPobIeMax XMMIYECKOTO IMPOM3BOICTBA;

copMUPOBAHHOCTh YMEHUM IMPOBOAUTD BBIYMCIEHNSI C MCIIOIb30BaHMEM MOHSITHUSI «MacCcoBast JOJIS
BEIeCTBA B PacTBOpe», OOBEMHBIX OTHOIIEHMI T'a30B IIPU XMMMYECKUX PeaKkIMsIx, MacChl BEIeCTBa MJIu
00bEMa rasoB MO M3BECTHOMY KOJMUYECTBY BeIECTBA, MAacce WM OOBEMY OZHOTO U3 YYACTBYIOIIMX B
peakiuyu BeIleCTB, TeIJIOBOro 3(deKTa peakiuMy Ha OCHOBE 3aKOHOB COXpaHEHMs MaccChl BeILeCTB,
MpeBpalleHyst U COXPaHEHUSI SHEPTUM;

copMUpPOBAHHOCTL YMEHMII COOMIOJAaTh MpaBWwiIa II0Jb30BAHUSA XMMMUYECKOW TMOCYAON U
JabopaToOpHbBIM OOOPYIOBaHMEM, a Takke IIpaBwiIa OOpallleHus C BeIlecTBaMM B COOTBETCTBUU C
MHCTPYKIMSIMY TI0 BBITIOJTHEHUIO JITAOOPATOPHBIX XMMUYECKUX OITbITOB;

chOpMMPOBAHHOCTb YMEHMI TUIAHMPOBATb U BBIMIOJHITD XUMMUUECKMIA SKCIIepUMEHT (pasjioskeHue
MEePOKCUIA BOJOPOJA B MPUCYTCTBUM KaTaIM3aTopa, onpeaeseHe Cpeabl paCTBOPOB BEIIECTB C IOMOIIbIO
YHUBEPCATbHOT'O MHIMKATOPA, BJAMSHIE Pa3JIMYHbIX (PaKTOPOB Ha CKOPOCTh XMMUYECKOV PeaKIni, peakiyumn
MOHHOT'0 OOMeHa, KaueCTBEHHbIE peaKI Ha CyIb(haT-, KapOboHAT- U XJIOPUA-aHMOHBI, Ha KATMOH aMMOHMSI,
pelleHe SKCIepyuMeHTaIbHBIX 3a1a4 1o TeMaM «MeTasubl» 1 « HemeTasuibl») B COOTBETCTBUM C ITPaBUIaMU



TEXHUKM 6e30IacHOCTM NP OOpallleHny C BellecTBaMy 1 J1abopaTOPHbIM 0OOpYAOBaHMEM, MPEACTABISITh
pesysibTaThl XMMUYECKOTO SKCIepuMeHTa B (GOpMe 3amucCy ypaBHEHMI COOTBETCTBYIOIIMX PpeakIuil 1
(dbopmyIMpoBaTh BIBOMIBI HA OCHOBE 3TUX PE3YJIbTAaTOB;

chOpPMMPOBAHHOCTb YMEHMI KPUTUUYECKM aHAIM3MPOBATh XMMUYECKYIO0 MHGOPMALIMIO, ITOTyYaeMyo
"3 pa3HbIX MCTOYHMKOB (CPEACTBA MAaCCOBOM KOMMYHMKanyy, IHTepHeT U Apyrux);

chOpMMPOBAHHOCTb YMEHMI COOJIIONATh IMpaBMia SKOJIOTMYECKM IIeJIecCOO0pa3sHOro MOBENeHMsI B
OBITY U TPYIOBOM ESITEIBHOCTY B LIEJISIX COXPAHEHMST CBOETO 37JOPOBBS M OKPY’KAIOIIeN IPUPOIHON CPe/ibl,
OCO3HABaTh OMACHOCTb BO3[EMCTBUSI HA JKMBble OPraHM3MbI OINpPENESEHHBIX BEIECTB, MMOHMMAS CMBbICIT
nokaszatesis [1[JK, mosicHATh Ha mpuMepax CIOCOObI YMEHbIIIEHMS] M TPEeNOTBpAIEHUs UX BPEAHOTO
BO3[IENMCTBUSI HA OPTaHM3M UeJIOBEKa;

IJIs1 OOYYaloIIMXCS C OrPaHMYEHHBIMM BO3MOKHOCTSIMM 3[IOPOBbSI: YMEHME NMPUMEHSTh 3HaHUST 00
OCHOBHBIX JIOCTYITHbIX METO/IaX MO3HAHMSI BEIIECTB Y XMMUYECKUX SIBIICHNIA;

IJIST CJIETIBIX M CJIaOOBUISIIIMX OOYYAIOIIMXCS: YMEHME MUCIIOIb30BaTh PeIbe(HO-TOUYEUHYIO CUCTEMY
ob6o3Hauennit JI. bpanist ajis samucy xumMmueckmux hbopmyIl.



TEMATUYECKOE ITJTAHUPOBAHUE

10 KJIACC
KonnuecTBo uacos DJIeKTPOHHbIE
udposBbie
HaumeHnoBaHue pa3gesioB U TeM (M pp )
Ne /i KonTponbuble IIpakTuueckme  OOGpasoBaTe/lIbHbIe
MpOorpaMMbI Bcero
paboThI paboThI pecypchbl
Paspen 1. TeopeTnuecKkie OCHOBbI OPTraHUYECKOM XMMUM
bubnnoreka
IIpenmet oprannmyeckon xumun. Teopust LIOK https://m.edsoo.ru
1.1 CTPOEHMST OPraHNYeCKUX COeTUHEHUN A. 3
M. B bubmmoreka
- DYTJIepoBa POIII https://resh.edu.ru
Utoro no pasmeny 3
Pa3pen 2. YrieBogopoabl
bubnmoreka
HOK https://m.edsoo.ru
2.1 [IpenenbpHbIE YIIEBOAOPOIBI — AJIKAHbI 2 Bubnmnoreka
POII https://resh.edu.ru
bubmmoreka
H . IIOK https://m.edsoo.ru
2.9 erpenesbHbIe YIJIEBOIOPOIbI: aJIKEHBI, 6 1
) aJIKaIYeHbl, aJIKUHbI bubmmoreka
PO https://resh.edu.ru
bubmmoreka
2.3 ApomaTtndeckye yriaeBoI0pOIbI 2 LIOK https://m.edsoo.ru




Bubnmoreka

P3III https://resh.edu.ru
bubnnoreka
[TpuponHbie UCTOUHUKY YTJIEBOAOPOIOB U LIOK htps://m.edsoo.ru
24 3 1
UX mepepaboTKa bubmmoreka
P3III https://resh.edu.ru
Utoro no pasmeny 13
Pa3pen 3. Kuciopoacoaepskaiiye opraHuuecKue CoeIMHeHNsI
bubnnoreka
HOK https://m.edsoo.ru
3.1 Cnuprbl. @eHou 3 Bubmorexa
POIII https://resh.edu.ru
Bbubmmoreka
3.9 Anbperugpl. Kap60oHOBbIE KUCIOTHI. 7 HOK https://m.edsoo.ru
) CrnoskHble 3UphI bubmmoreka
POIII https://resh.edu.ru
Bbubnmorexka
IHOK https://m.edsoo.ru
3.3 VreBoabl 3 1
bubmmorexka
P3III https://resh.edu.ru
Wtoro no pasumeny 13
Pa3pen 4. AsoTcogepskainiye OpraHn4ecKue CoeIMHeHNSsI
bubnmorexka
4.1 AwmuHbl. AMUHOKKCTOTHI. benku 3

HOK https://m.edsoo.ru




Bubnmoreka

P3III https://resh.edu.ru
Uroro 1o pasgeny 3
Paspen 5. BbICOKOMOJ/IEKY/ISIpHBbIE COeAMHEHMS

Bubnmoreka

HOK https://m.edsoo.ru

5.1 [Tnactmaccel. Kayuykn. BosokHa 2 Bubimorexa

P3III https://resh.edu.ru
Uroro 1o pasgeny 2
OBHIEE KOJIMYECTBO YACOBIIO 34

ITPOI'PAMME




11 KJIACC

KonnuecTBo uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBsie)
Ne i/ Konurpoabusie  IIpakTuueckue
MPOrpaMmbI Bcero oOpasoBaTeIbHbIE
paboThbI padoThI
pecypchbl
Pa3pnen 1. TeopeTnueckue 0CHOBbI XMMUU
bubmmoreka
Ctpoenne aTomoB. [lepmoandecknit 3aKoH IHOK https://m.edsoo.ru
1.1 u [lepuoanueckast cucreMa XMMUIECKUX 3
LU M Bbubnmoreka
anemenTos [. 1. MeHpeseeBa P3III https://resh.edu.ru
Bbubnmoreka
1.2 Ctpoenue BelliecTBa. MHOroobpasue 4 [TOK https://m.edsoo.ru
) BelLeCTB bubmmorexa
POIII https://resh.edu.ru
bubnmoreka
HOK https://m.edsoo.ru
1.3 XUMMUIeCKye peakinm 6 1 1
bubnmoreka
POIII https://resh.edu.ru
Utoro no pasmeny 13
Paspen 2. Heoprannueckast Xummus
bubnmoreka
IHOK https://m.edsoo.ru
2.1 Mertasibl 6 1
Bubnmoreka
POIII https://resh.edu.ru
Bubnmoreka
2.2 Hemertannbl 9 1 1

IHOK https://m.edsoo.ru




Bubnmnoreka

P3III https://resh.edu.ru
Bbubnuoreka
23 CBsI13b HEOPTAHNYECKNX U OPTaHNUECKUX 9 LIOK hitps://m.edsoo.ru
) BEIeCTB Bu6moreka
P3III https://resh.edu.ru
Uroro 1o pazgeny 17
Pa3pgen 3. XumMus u Xu3sHb
Bbubnmoreka
IHOK https://m.edsoo.ru
3.1 XUMMUS U KU3HDb 4
Bbubnmnoreka
P31II https://resh.edu.ru
Uroro 1o pasgeny 4
OBHIEE KOJIMYECTBO YACOB IIO 34

ITPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYHEHUE OBPA3OBATEJIbHOT' O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAIJIbBI IJ151 YYEHUKA

o Xumust, 10 knacc/ Epemun B.B., Ky3sbmenko H.E., Tepenun B.W., [Ipo3nos A.A., Jlyuun B.B.; mog
penakimeii JIlyauna B.B., O611ecTBo ¢ orpaHnueHHO OTBeTCTBEHHOCThIO « [IPOMDA »; AKlIMOHepHOe
o6iectBo «M3garenbctBo «IIpocsenienne»

o Xumust, 11 knacc/ Epemun B.B., Kysbmenko H.E., Iposnos A.A., Jlyuun B.B.; nmop pemakumei JIyHuHa
B.B., O611ecTBO ¢ orpaHnueHHOM OTBeTCTBEHHOCThIO « [IPOMA »; AKuoHepHOe 06111ecTBO «/30aTenbCTBO
«IIpocsemjenue»

METOIUYECKHNE MATEPHAJIbI IJI1 YUYUTEJIA

1. Xumus. [Tnanupyemblie pesyiabrathl. Cucrema 3agaunii. 8—9 Kiaccel: mocodue Ijist yumresen
obmeobpasosar. yupeskaennit / A. A. Kasepuna, P. I'. UBanosa, [I. }O. [Jo6potun; nox. pexn. I'. C.
Koganesoit, O. b. Jlorunosoii. - M.: [IpocBemienne. - 2013. - 128 c.

2. Xumus. Tematnueckuit KOHTpoJib. 8-9 knaccel / A. A. KaBepuna, I'. H. Monmuanosa, M. I'. CHactuHa. -
M.: HaumonanpHoe o6pasoBanne, 2022. — 160 c. (PI'OC. TemaTtnueckmii KOHTPOJIb).

3. Dob6potuH /. 0. Kourponupyroiias GyHKIMS IMIKOJIbHOTO XMMUYECKOTO SKCITepuMeHTa // XUuMus B
mkoste. — 2017. - Ne 3.

4. Eppirun [. I1., Humkua E. A. Metonuka perieHns 3aad 1Mo XumMmmn: yue6. mocobue IJist CTyIeHTOB Tef,.
MH-TOB I10 OMoJI. 1 XuM. cren. — M.: [IpocBeienne, 1989. - 176 c.

5. 3notuukos 3. I'. Xummnueckuii SKCIIEPUMEHT Kak crienuduyeckuii meton ooyuenus // IlepBoe ceHTIOPS.
- 2007. - Ne 24.

6. Mosuanosa I'. H., Cuactuna M. I'. KonuecTBeHHbIe OTHOILIEHMS B XUMUM // XUMMS [JIS IIKOJIbHUKOB. —
2020. - Ne 4.

7. O61as metonuka ooyuyenus xuvun B mkosie / P. T'. iBanoBa, H. A. 'opogunosa, . YO. [lo6bpotuH u np.;
nox pexn. P. I'. IBanoBoit. — M.: Ipoda, 2008. — 319 c. (Poccuiickast akagemust oOpasoBaHMsI — YIUTEJIO).
A.A. KaBepuna, P.I'. iBanosa. I'y1. HopmaTuBHas 6a3a XxMMuUueCckoro o6pasoBaHus B CpeHel LIKOoJIe.
8.Xumus. PellteHne 3agaHnii OBBIILIEHHOT'O 1 BBICOKOTO YPOBHS CJIOXKHOCTH.

Kaxk rmomyunTs MakcumaibHbI 6/t Ha EI'D: yueb. mocobue / A. A. KaBepuHa,

I'. H. MosnuanoBa, H. B. Ceupugenkosa, C. B. CraxanoBa. — M.: UaTennekTt-1lenTp,

2015. - 216 c.

N PPOBBIE OBPASOBATEJIbHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

VYpok (POIL) https://resh.edu.ru

Ypok (Hcroptan) https://nsportal.ru

(IKnacc) https://www.yaklass.ru

Bupeoypox (MHTEPYPOK): https://interneturok.ru
ITpesentanmst (Madoypok) https://infourok.ru
bubmoreka LIOK https://m.edsoo.ru

ITpesenTanus (3Hanmo) https://znanio.ru

Pemry EI'3: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru

Ypok, npe3enTtauyu:https://multiurok



