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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpenoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHbIX opraHu3auusx Poccuiickoit
denepanuu, pearu3yolUX OCHOBHbIE 00pa3oBaTeIbHbIE MPOTPaMMbl, OCHOBHOM
o0OpazoBaTeIbHOM TIporpaMMbl cpeaHero odmiero oopazoanus MOY COILI Ne 6.
U OCHOBHBIX mMOJIOKeHUN «CTparerun pa3BUTHS BOCIUTAaHUS B Poccuiickoii
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

[Iporpamma cocrtapieHa i 00ydaronmxcsi 001eo0pa3oBaTeIbHbIX KIACCOB
MOY COHI Ne6.

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEIENICHUI0
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojoxkeHus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIeH,
collepKaHMs, pPe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3allud, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CIYKHAT 3aBEpHIAIONIUM OTallOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOro 00pa3oBaHHs. OTH IEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pPOBBI0O M TpUPOJHOW cpene. Peamnszyercs xumuueckoe o00pa3oBaHUE
00y4aroUIMxcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHuUsl CpelCTBaMU yueOHOTro
npeaMera «XUMHS», COJEpPKAHUE U TOCTPOEHUE KOTOPOTO ONpEAEeieHbl B
mporpaMme IO XUMUU C Y4E€TOM CHEeNU(PUKA HAYKA XUMHH, €€ 3HAYCHHS B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XWU3HU OOINECTBAa, a TaKkKe C Y4ETOM
o0muX I1eNnell W TPUHIUIOB, XaPAaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XVMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK WUTPAET OCOOYIO POJb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOWU KYJIBTYPHI.
OnHa BHOCUT CBOM BKJIaJ] B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE



MPUPOJIBI U YEJOBEKa, KOTOpoe (popMupyercs B XMMUU HAa OCHOBE IMOHUMAaHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO MHUPa, OCO3HAHUS B3AUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MNPOOJEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmUMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  SBISIOTCS  0a30BbIe KypChl —
«Oprannueckas xumusi» U «OO0Imas W HEOpraHuyecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHWM MO HEOPTraHWYECKON XMMHH (C BKIIOYECHUEM 3HAHUM U3 OOIIed XUMHUH) U
opraHnyecko Xxumuu. @OpMHpPOBAHUE JAHHOW CHUCTEMbl 3HAHWUW NPU U3YYECHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHsS] BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYCHHIO Yy4eOHOTrO MaTepuaia u 0O0YCJIOBJIECHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONpeeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpuBarOTC HAa YPOBHE KJIACCUYECKOM TEOPUHM CTPOCHHUSI OPraHUYECKUX
COCQMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBIeHUd O cTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHM4ecKOd XUMHM I[OJIyYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MIPEICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrjioM 3peHuss B mpeamere «XuMHs» 0a30BOro YpPOBHA
paccMaTpuUBaeTCsl M3Y4YEHHbIH Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TeopeTHYecKuii martepuan M (HaKTOJOTMYECKHE CBEJCHHMSI O BEUIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas



XUMHS» OOy4YaromMMCSl TMPEAOCTaBIsAECTCS BO3MOXXHOCTh OCO3HAaTh 3HAYCHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3HIIHM,
riy0oke TMOHATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSIOIIENH U TPOTHO3ZUPYIOIIEH.

Envnaa cucrema 3HaHMM O BaKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus jAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHM COZAEpPKaHUS, UMEIOIUMU KyJIbTYpPOJIOTMUYECKUI M TPUKIIATHOU
XapakTep. OTW 3HAHMUS CHOCOOCTBYIOT NOHMMAaHHUIO B3aMMOCBSI3U XUMHHU C
IPYTMMH HayKaMH, PacKphIBalOT €€ poJib B IMO3HABATENbHOW M MPAKTHUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH HMH(MOpMAIUI0 U
OpPUMEHSATh €€ i TOMNOJHEHUs 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
AKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ei1oM copepkanue yueOHOro
npenMera  «XUMHUS»  JTAHHOTO  YPOBHS ~ HM3y4Y€HUS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00Yy4aroOlMXCs MHUPOBO33PEHYECKON OCHOBBI JJI TMOHWMAHUSA
¢unocopckux uuen, TakMxX Kak: MaTepUalibHOE €IMHCTBO HEOPTraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCHEPUMEHTA H
pelIeHHs] TMPOTUBOPEUYMM MEXAy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe Mpo0sIeM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemenus 3agay  BOCIUTaHMS, Pa3BUTUS W COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
COJEpKaHUS M TMOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT (popMmHupoBaHHE
YHUBEpPCATbHBIX Y4E€OHBIX JEWCTBUN, UMEIOMMX 0a30Boe 3HAUYCHUE MJIs
pa3MYHBIX BHUJOB JESATENIBHOCTU: peIHIeHUs NpodiieM, IOWUCKA, aHajdu3a Hu
00paboTku MHGOPMAIIHH, HEOOXOIUMBIX JIJIsi PUOOPETEHUS OIBITA TPAKTUIECKOM
U HCCIEN0BATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMHMH.

B mnpaktuke mnpenonaBaHus XHMHUM Kak Ha YpPOBHE OCHOBHOTO 0OIIEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs, IPU ONPEACTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHHs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTU YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C



METOIMYECKOM TOUYKHM 3PEHMS] TaKOM MOAXOJ K ONPENEICHUI0 Leleil M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH H3Y4YECHHsI IperMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsItOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaKHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUUYECKUX peakIuid, HEOOXOAUMBIX [JIsi TPHOOpPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SBJICHUH,
UMEIOIINX MECTO B IPHUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XUMHUYECKOTO0 DKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxkaTenibHas XapakTEepUCTHKA Elel M 3a1ad U3ydyeHus
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero oopasoBanus. CeronHs B
OpernojaBaHud  XUMUKM B OOJNbIIEH  cTermeHu OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepaHusi OOy4eHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAOOpoM 3HaHUW, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMu U
YMEHHUSIMHU aKTUBHOTO MOJYYEHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HH
JUTSL pEeIICHUS] TPAKTUIECKUX 3a/1a4.

B cBf3uM ¢ 3TUM mNpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HauYeHWE MPUOOPETAIOT TAKKE eI U 3a7a4H, KaK:

ajganTauys oO0y4yarlIuXcsl K YCIOBUSM JIMHAMUYHO Pa3BUBAIOLIETOCS MUDPA,
dbopMupOBaHME  WHTEUICEKTyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYaALUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOImIMXCsl  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE€ MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00YUYarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OpPMALIUU XUMHYECKOTO COJIEP KAHMS;

(opMHpoBaHUE U pa3BUTHE Y OOYUAIOIIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPH IUIAHUPOBAHUU M MPOBEIACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTM B T'YMaHUCTHYECKOM
HANpPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TIOOANBHBIX NpoOsieM
PaAIMOHANILHOTO MPUPOIOTIOIB30BAHMS, TIOTIOTHEHHSI YIHEPTreTUYECKUX PECYPCOB U
COXpaHEHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKXKe MPHOOPETEHHS OIbITa
UCIIOJIb30BAHMS TTOJYYCHHBIX 3HAHWUW JJII NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueGHoM mmaHe cpemHero oOmiero o0Opa3oBaHUS MpeaMeT «XHUMUSI»
06a30BOro YpOoBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAy4HbIE
IPEeIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYCHHUS] XMUMUH, HA 0230BOM YpOBHE
cpeaHero obmiero odpazoBaHusi, coctapiseT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heeomio).



COIAEPKXAHUE OBYUYEHUSA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MonoxkeHUs. CTpyKTypHbIE (POPMYIIbI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUM (CUCTeMaTHYecKas) W TpPUBHUAIbHbIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHUS BEIIECTB M HMX MPEBPAICHUN:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJEHUE U
ONMMCaHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIIEH U IPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakuuu THIPUPOBAHUA, TaJOr€HUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tomnyon:
cocmas, cmpoenue, ¢uzuueckue U  Xumuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxaeHue. CrnocoObl nepepabOTKU HEPTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsS] BEIIECTB M MX IPEBPALICHUN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHOJ: CTPOCHHE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METAaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  CIHUPTHL. JTWIEHIJIMKOJIb W  TIHIEPUH: CTPOCHHE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTJTUKOJIS.

®deHo: CTPOCHHE MOJCKYIbl, (U3MYECKHE W XHMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAasi KHUCIJIOThI KakK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
coxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.



VYrneBogpl: cocraB, KiaccMPUKauMs ~— YrieBoJOB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHOUPTOB (B3aMMOJEHUCTBHE TIJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia € HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1o ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak aM(pOTepHble OpraHudyeckue coeauHeHus. dusnueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PEaKuy Ha OENKH.

OKCHEPUMEHTAJIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHUE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIMS.

OKCHEpPUMEHTAJIbHBIE METOABl M3YYEHHs] BEIIECTB M WX IPEBpAILECHMI:
O3HaKOMJIEHHE ¢ 0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, Kiaccu(UKalusi, NEPUOAUYHOCTb, HAOJIOECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThbl, MaTepUaIbl U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000yI0YKa. DHEPreTuYecKne ypoOBHH, MOAYPOBHH. ATOMHBIE OpOWTalH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesieHUs] 3JIEKTPOHOB IO OpOUTaiIsiM B aToMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOr0 3aKoHa U lleprnonnyueckoil cUCTEMBI
xuMu4deckux 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB MO TpyHmamM U Mepuojam.
3HaueHUe NePUOIMYECKOT0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAST M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbelil). BogopoaHas cBsi3b. BajaeHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PELIETKHU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iu4HbIX pakTtopoB. OOpaTuMble
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipununn Jle [larense.

DOnekTponauTnyeckas auccornyanus. CHiibHBIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTparusa Taonmi «llepuoanyueckas cucremMa XuMuU4deckux asnemeHToB J[. U.
MeHnneneeBay, H3ydeHHE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMI0ICHUE U
OMHCaHue AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3okeHUE MepoKCHaa
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE TPAKTUYECKON paboThl «BnusHue paznuyHbiX (JaKTOPOB Ha CKOPOCTH
XUMHUYECKOW PEAKIAN.

Pacuérurnle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenune HemeraiuioB B Ileproamyeckor  cucTEME
xumudeckux asnemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIoB (Ha Mpumepe
KHCJIOpOoJ1a, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANIJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoga W KpEeMHHS) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB . . MenaeneeBa. OCOOCHHOCTH CTPOEHHS JEKTPOHHBIX 000JIOUEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, allfOMUHUMN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaICHHUIA:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1ad, HAONIOJIeHWEe M OINUCaHUE JEeMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WiM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WJIU OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAyYHBIX METOAaX IO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NOPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya0OpeHus.

XuUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuaa 0€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B IOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHW4YecKor XxuMuu B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMUX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (DakT, THIoTe3a, 3aKoH,
TeOpHs, aHaJlM3, CHUHTe3, KilaccuduKalus, IEepUOJIUIYHOCTh, HaOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MTPOTOH, HEUTPOH, HOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
POMBIIICHHOCTh,  (hapMaleBTHUECKas  MPOMBIIUICHHOCTh,  MPOW3BOCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuueckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIOLIHE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UCTOPUUECKUX TPAJAUITUN 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKONW KYJIbTYpbl U CIOCOOHOCTU CTABUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMUd POCCUHCKOTO TPAXKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUsS» OTpaxKaroT
c(OpPMHUPOBAHHOCTh OIBITA TO3HABATEIBHON M TMPAKTHYECKOW JEATEeILHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskaIaHCKOro0 BOCIIUTAHMS:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U MTPaBOIOPSAKY;

MPEACTAaBICHUS O COLUMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh WU NPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W II03HABaTEJIbHBIX MOTHBOB B IMOJYYEHUU U MOCIEAYIOUIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSi:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YNOTpeOnIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEeHUS );

5) Tpy10BOr0 BOCIIUTAHMS S

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOU
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM H  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HAMpaBJIECHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBaHus, Oyaymiell mpodeccun W peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HHU Ha 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOIO0NIOI30BAHNS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHIECKOU KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpEeACTaBICHUsS 00 OKPYKAIOLEM MHUPE KaK O €JUHCTBE MPUPOABl U YEJIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaéHHoCcTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXHOM poOJIU B
CO37aHUM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUCHHH YCIOBHUI
YCHEIIHOTO TPyJa H OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 00OCHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESITEIBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3YJIbTATBI OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MC)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTHHBI MHpA H CHGHI/I(bI/IKy MCTOAOB IIO3HAHU:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIAII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, DKCIICPUMCHT U ,IIpyI‘I/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPISI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHOMN
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH 00ydJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHUS W yYHUBEPCAJIbHBIE YYEOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W PEryJISTUBHBIMU
JICUCTBUSIMMU.

OBjaanenue YHUBEPCAJIbHBIMUI Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATh W aKTyaJU3UpPOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh IEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTAThI AEATEIBHOCTH C OCTABICHHBIMHU IEIAMU;

HCHOJIb30BAaTh MPHU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas QopMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOIO MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI Jisi (DOPMUPOBAHUS TUMOTE3BI MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIHHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIIEOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM  TIPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pPELICHUS NPAaKTUYECKUX 3a7ad, MNPUMEHEHUIO pPa3JIM4YHbIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPaBOYHBbIE MOCOOUS,
pecypcel MHTEepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3ITUYHBIX BUIOB M (HOPM
MPEICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOAB30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpEACTBA Mpu pabore c
XUMUYECKOW WHOOpMaMe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJjaieHNe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU 1€ iCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYJIUPOBATH CBOU  MPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJbTaTOB IM0O3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPU BBIMOJTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, pean3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HCCIIENOBAHUNA MyTEM COTJIACOBAaHUSA TO3UIUN B
X071 00CYXJIeHUSI © OOMEHA MHEHUSIMH.

OByaieHUe YHHBEPCAJTBHBIMH PeryJSTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO MO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpejaracMblii  aJITOPUTM JICUCTBUU TIPHU
BBIMIOJTHEHWU Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATETbHOCTH HAa OCHOBE CaMOaHalu3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XHMHSI»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHHUM SIBJICHUM



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraOIINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, >JEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpPHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKeleT, (YHKIMOHAIbHAs TpyIIa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTHUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCJIOPOJ W a30TCOJAEP)KAIUE COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacHOM HCTIOJNb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TMOHATHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOCHUS U MPEBPAICHUN OPraHNYeCKUX COSAMHEHUH;

c(hOpPMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB MW ypPAaBHEHMA XWMHUYECKUX PEaKIIHid,
M3rOTaBIMBATh MOJEIN MOJIEKYJI OPTaHMYECKUX BEIIECTB ISl MIUTIOCTPAIMU HUX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OpPraHWYECKUX BEHIECTB IO HUX COCTaByY U CTPOEHUIO K OINPEAeIEHHOMY
KJIACCy/Tpynme COoeAuHEHU (yrieBOAOPOMAbI, KHCIOPOI U a30TCOJepKallnue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJWHEHHUS), [1aBaTh UM Ha3BaHHUS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takxke NpuUBOOUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMalbIeruy], areTaabJIerua, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJT0a03a, TIUIHH);

chOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nUecKkue MU XMMHYECKHME CBOWMCTBA TUIMYHBIX NPEACTaBUTENEH pazIUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTHUl, MypaBbHUHAsE M YKCYCHasi KHUCJIOTHI, TJIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOAOPOIHOTO
Colpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOJYKTa
peakimu 10 W3BECTHBIM Macce, 00BEMY, KOJHUYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAOII0JIeHNE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IpaBUiia OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHMA
AKCHEPUMEHT (IIPEBpaIeHUs OPTraHUYECKUX BEIIECTB IPU HArPEBAHUHU, TIOJIyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYypaIis OEIKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOpPYAOBAaHHWEM, TMPEJACTABIATh PE3YIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (OpMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
nHpOpMaLMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS HA KUBBIE OPraHU3MBbI OIpPEAEIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOIias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B TO3HAHUHU SBJICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYSCKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
ANICKTPOHHBIC OPOWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peIIéTKa,
TANBl ~ XMMUYECKUX  PEAKIMHA, PacCTBOP, DJIECKTPOJUTHI, HEIIEKTPOJIHUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATCIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTh XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAaHUN HEOPTAHUYECKHUX BEIIECTB U UX NIPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIbIA ra3, aMMHakK, raméHas
U3BECTh, HETallIEHasl U3BECTh, IUThEBAS COMA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOHAsI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeNeiIEHHOMY Kiaccy/rpymrne
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpaeneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumuudeckux syemeHtoB JI. M. MenneneeBa, McmoJyib3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

c(hOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBA3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHS KIAaCCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyrollUX BEILIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaKIny, y4acTHIO KaTaInu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISITH YPaBHEHUS PEAKIUN pPa3TuIHBIX
THUIIOB, TOJIHBIE U COKpAIlIEHHbIE YPAaBHEHUS PEAKIIUd MOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHHA PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHUS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBasi JIOJI BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, MPEBPAICHUS U COXPAHEHUS YHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIilvy,
peakuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMU M Ja0OpaTOPHBIM 000pPYIOBaHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEAKIWid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAITNIO, TOIy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0pPOBbsl M OKpPYXaloLIeld MPUPOIHON Cpeabl, 0CO3HABaTh
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHU4eCcKOi XUMHUH
[Ipenmer oprannuecko xumuu. Teopust
. bubnuoreka [JOK
1.1 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
https://myschool.edu.ru/
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 [IpenenbHble YriIeBOIOPOIbI — aJIKaHbI 2
https://myschool.edu.ru/
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 1 bubnuoreka [IOK
) AJIKaJIEHbI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApoMaTHYECKUE YIII€BO0POIbI 2
P a HOPOA https://myschool.edu.ru/
24 [IpupoiHbIE UCTOYHUKH YTJIEBOJOPOJIOB U 3 1 bubnuoreka [JOK
' UX mepepadboTKa https://myschool.edu.ru/
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
bubnunoreka [JOK
3.1 Cruptsl. DeHon 3 »
https://myschool.edu.ru/
39 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1 bu6mmoreka [JOK

CrnoxHuble 3¢upbl

https://myschool.edu.ru/




bubmuoreka [JOK

3.3 VYrieBoabl 3
https://myschool.edu.ru/
Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeIMHeHUus
4.1 AMUHBI. AMHUHOKHCIIOTHI. beakn 3 bubmmorexa [TOK
https://myschool.edu.ru/
Hroro no pazgeny 3
Paspnen 5. BoicokoMoJIeKY/ISIpHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayayku. Bomokna 2 bubmorexa OK
https://myschool.edu.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenune aTroMoB. Ileproauyeckuii 3aK0H
P P bubmmoreka [{OK
1.1 u [lepnoanueckas cucteMma XUMUYECKUX 3
https://myschool.edu.ru/
anemenToB JI. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 4 bubmuorexa [JOK
' BEILECTB https://myschool.edu.ru/
bubmnoreka IJOK
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 1
https://myschool.edu.ru/
Hroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumusi
bubanoreka [IOK
2.1 MeTannsl 6 1 1
https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 Hemeramnsr 9 1 1
https://myschool.edu.ru/
)3 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX ) bu6mmoreka [JOK
) BEIIECTB https://myschool.edu.ru/
Hroro no pazneny 17
Pazgen 3. Xumusa u :Ku3Hb
bubanoreka LIOK
3.1 XUMuS U KU3Hb 4 1

https://myschool.edu.ru/




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| [Ipeamer opraHn4ecKON XUMHH, €€ | bubnuorexa [JOK
BO3HUKHOBEHUE, pa3BUTHE U 3HAUCHNE https://myschool.edu.ru/
Teopust cTpoeHUsT OPTaHUIECKUX
. N bubmuotexa [JOK
2 coequnennit A. M. byrieposa, eé 1
https://myschool.edu.ru/
OCHOBHBIE€ TTOJIOKEHUS
[IpencraBienue o kaaccupuKau
3 Ooprann4eckux BemiectB. Homenkmarypa | bubnuoreka [IOK
(cucTemaTuyeckas) U TpUBUATIbHBIC https://myschool.edu.ru/
Ha3BaHUs OPTaHMYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, | bubnuoreka [IOK
TOMOJIOTUYECKUH PsJT https://myschool.edu.ru/
5 MertaH u 3TaH — OpocTeuIme | bubnuoreka [JOK
NPEACTABUTENMN AJIKAHOB https://myschool.edu.ru/
. bubnunorexa [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 i
https://myschool.edu.ru/
7 OTUJIEH U NIPOMUIIEH — MPOCTEHIINe | bubnunorexa [JOK
NPEACTABUTENM AJIKEHOB https://myschool.edu.ru/
8 [Ipaktuyeckas padota Ne 1. «Ilomyuenue | | bubnuoreka [IOK
JTUJICHA U U3YYEHUE €r0 CBOMCTB https://myschool.edu.ru/
9 Anxanuensl. byranuen-1,3 u | bu6mmoreka [JOK

MeTunoyraauen-1,3. [lonyyenue

https://myschool.edu.ru/




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKUHBL: COCTaB U OCOOEHHOCTH
CTpOCHI/Ifl, FOMOJ’IOFI/I‘-ICCKI/Iﬁ p?[I[.

bubmmoreka [{OK

10 NI
AneruiieH — npocTteimumi https://myschool.edu.ru/
MPEACTaBUTEb ATKUHOB
1 Beluncnenus 1o ypaBHEHUIO bubnnorexa [JOK
XUMUYECKON peaKLun https://myschool.edu.ru/
2 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh bubnuorexa [JOK
apeHoB https://myschool.edu.ru/
13 I'eneTnueckas cBs3b YrieBOJA0POIOB, bubmuorexa [JOK
NPUHAQIEKANUX K pa3JIMYHBIM KiaccaM https://myschool.edu.ru/
TIpupoaHbIe HCTOYHHUKHU YIIIEBOIOPOIOB:
PHPOAHEI a p Bu6morexa 1[OK
14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
. https://myschool.edu.ru/
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB:
bip N T P bu6mmoreka [IOK
15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
B https://myschool.edu.ru/
ra3bl, He()Th U TIPOIYKTHI €€ rmepepaboTKu
16 KonTtponpHas padoTa mo pasaery bubnuoreka [JOK
«YTI€BO10POIbD) https://myschool.edu.ru/
17 [IpenenbHble OJIHOATOMHBIEC CIIUPTHI: bubnuoreka [JOK
METaHOJI U 3TaHoJ]. BojgopoiHas cBsA3b https://myschool.edu.ru/
13 MHOroaroMHbI€ CHUPTHI: ITUIEHIIIUKOIb bubnnorexa [JOK
U TJIMLEPUH https://myschool.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYIIbI, Bu6miorexa [[OK
19 (uznyecKkrue U XuMUYECKHE CBOWCTBA, https://myschool.edu.ru/
MIPUMEHEHUE
20 Anpaeruapl: GopManbaerua u bubnuoreka [IOK

alcTaJabACTU . AI_ICTOH

https://myschool.edu.ru/




OnHOOCHOBHBIE NPEEIIbHBIE

bubmuoreka [JOK
21 KapOOHOBBIE KHCIIOTHI: MypaBbUHAS U
https://myschool.edu.ru/
YKCyCHast
2 [Ipaktuyeckas padora Ne 2. «CBoiicTBa bubnuorexa [JOK
pacTBOpa YKCyCHOM KHCIIOTBI» https://myschool.edu.ru/
CreapuHoOBas ¥ OJICMHOBAsI KUCIIOTHI, KaKk
bubmmoreka [IOK
23 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX
https://myschool.edu.ru/
KHCJIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX bubnuoreka [JOK
KHCJIOT, NX MOIOIIIEE JICHCTBHE https://myschool.edu.ru/
CroxxHbIe 3(pHUPHI KaK MPOU3BOIHBIC
$up P Bu6nuorexa [IOK
25 KapOOHOBBIX KUCIIOT. [ uaponu3
https://myschool.edu.ru/
CIIOXHBIX 3(UpOoB
26 Kupsl: ruiposin3, npuMeHeHue, bubnuoreka [JOK
OuoJIoTHYecKasi poJib )KUPOB https://myschool.edu.ru/
VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
. bu6mmoreka [IOK
27 Baxwueline npenacTaBuTeNu: riI0K03a,
https://myschool.edu.ru/
(dbpykTo3a, caxapo3a
)3 Kpaxman u nemntono3a kak IpupoHbIe bubnuoreka [JOK
IOJIUMEPHI https://myschool.edu.ru/
KonTtponbHas padoTa no pasaen
Y bubmuoreka [JOK
29 «Kucnopojacoaepkaiiye opraHuyecKue
https://myschool.edu.ru/
COCIMHCHUS
bu6mmoreka [JOK
30 AMUHBI: METHUJIAaMHMH 1 aHUJIUH 1
https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaKk aM(pOTepHbIE Bu6muorexa LIOK
31 OpPraHWYEeCKUE COCTUHEHUS, UX

OMOJIOTHYECKOE 3HAUCHHE. Ilentunp

https://myschool.edu.ru/




1 benku kak npupoiHbIe | bubnuorexa [JOK
BBICOKOMOJIEKYJIAPHBIE COEIMHEHUS https://myschool.edu.ru/

13 OcHOBHBIE TOHATHUSI XUMUHT 1 bubnuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://myschool.edu.ru/
OcCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1 Bubnrotexa LIOK

Yp 8 ' https://myschool.edu.ru/
[ImacTmaccel, KaydyKkH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bceero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcbl

| XUMUYECKUH 2JIeMEHT. ATOM. | bubmmoreka [{OK
DneKTpoHHass KOHPUTypaIusi aTOMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u I[lepuoanueckas

) cucTeMa XUMMHYeCKuX 3yemenToB JI. W. 1 bu6moreka [IOK
MeneneeBa, uxX CBSI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpHUEN CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX AJIEMEHTOB M UX COCTMHEHUI

3 10 TPYIIaM U NepuojaM. 3HaYEHUE | bubnuoreka [IOK
NEPUOJUYECKOTO 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xuMudeckux dnemenToB [[.M. MenaeneeBa
B Pa3BUTHHU HAYKH
Crpoenue BelecTBa. XUMHYECKas CBA3b,

i bu6mmoreka [JOK
4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1
. https://myschool.edu.ru/
KOBAJICHTHOM CBsI3U. BoopoiHast CBsI3b
BanenTHOCTh. DJIEKTPOOTPUIIATEILHOCTD.

5 Crenenb okucneHus. Bemecrna | bubnuoreka [JOK
MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO https://myschool.edu.ru/
CTPOEHUS
[lonsaTHE 0 AMCHIEPCHBIX CUCTEMAX.

bu6mmoreka [JOK
6 HctruHHBIE U KOJIOUIHBIE PACTBOPBI. 1

MaccoBas 1015 BellecTBa B pacTBOpC

https://myschool.edu.ru/




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COCTMHEHUM.

bubmuoreka [JOK

7
I'eneTnyeckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEILIECTB, PA3JINYHBIX KIIACCOB
Krnaccudukarus XuMHYECKUX pEeaKIui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
bubmmoreka [{OK
8 3aK0oH COXpaHEHHUs MAcChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHUs U MPEBPAIICHHS YPHEPTUU TTPU
XUMUYECKUX PEAKITUIX
9 Ckopoctb peakiuu. OOpaTrMble peakiuu. bubnuoreka [IOK
XHWMHYECKOE paBHOBECUE https://myschool.edu.ru/
[IpakTnueckas padora Ne 1. «Biausaue
bu6moreka [IOK
10 pa3IuYHbIX (PAaKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMUYECKON PEAKLUN»
DIEKTPOIUTHYECKAs JUCCOLMALIUS.
[Tonsarue o Bogopoanom nokasatesne (pH)
bu6mmoreka [IOK
11 pactBopa. Peakuinu nonHoro oOMeHa.
https://myschool.edu.ru/
I'maponu3 opraHnvecKkux u
HEOPraHMYECKHUX BEILECTB
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE
bu6mmoreka [JOK
12 peakuuu. [lorsTHE 00 2MIeKTpOIM3E
. https://myschool.edu.ru/
pacIuiaBoB U pacCTBOPOB COJIEH
13 KontponpHas pabota no pasaeny bubnunorexa [JOK
«Teopernueckrue 0OCHOBBI XUMH M https://myschool.edu.ru/
Mertamnibl, uxX MOJI0KEHUE B
[lepuoanueckoil cucreMe XUMHUECKUX
bu6mmoreka [JOK
14 anemenToB /. 1. MenaeneeBa u

0CcOoOCHHOCTH cTpoeHUs atoMoB. O0mmune
(u3nUecKrue CBOWCTBA METAJIJIOB

https://myschool.edu.ru/




CrinaBel METAUIOB. DJNEKTPOXUMUYECKUI

bubmuoreka [JOK

15 N
A HaNpsHKEHUU METAJIIOB https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAYKHEHIITUX
. . . bubnuorexa [JOK
16 METaJUIOB (HATPUH, Kaui, KaJbluH,
. . o https://myschool.edu.ru/
MarHui, aJlOMUHUN) U UX COCTUHEHUN
17 XHUMUYECKUE CBOMCTBA XpOMa, MEIU U UX bubnuoreka [JOK
COCJIMHEHU I https://myschool.edu.ru/
13 XuMHYECKHe CBOMCTBA IIMHKA, JKeJie3a U UX bubmmoreka [{OK
COCJIMHEHU I https://myschool.edu.ru/
[IpakTnueckas padota Ne 2. "Pemienue
bu6moreka [IOK
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
. https://myschool.edu.ru/
«MeTtamby
Hewmeranmisl, uX mMoJI0KeHUE B
20 [Tepuoanueckoit cucteMe XMMUYECKUX bu6mmoreka [IOK
anemenToB J. . MenaeneeBa u https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nYECKre CBOMCTBA HEMETAIJIOB.
bu6mmoreka [JOK
21 AmtoTponsi HeMETauIoB (Ha IpUMeEpe
https://myschool.edu.ru/
KHCIIOpoa, cepsl, hochopa u yriepoaa)
2 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U bubmuoreka [JOK
UX COEIUHEHUHN https://myschool.edu.ru/
3 XuMHYEeCKHE CBOWCTBA a30Ta, (hocodpa u bubnnorexa [JOK
UX COEINHEHUIN https://myschool.edu.ru/
24 XHUMHUYECKUE CBOMCTBA yriepo/ia, KpEMHUS bubnuoreka [JOK
U UX COeINHEHUN https://myschool.edu.ru/
75 [IpuMeHeHre BaXKHENIIUX HEMETAIIOB U bubmuorexa [JOK
X COCIHHCHHUIA https://myschool.edu.ru/
26 O06o01IeHre U CUCTEMAaTH3aIusl 3HaHUH 110 bubmuoreka [JOK




Tteme «Hemeramiey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

https://myschool.edu.ru/

[Ipaktuyeckas padora Ne 3. «Pemenne

bubmmoreka [{OK

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1

" " https://myschool.edu.ru/
Hemerannsr"»

)3 KontponsHas pabota no temam | bubnnorexa [JOK
«Metamns n «Hemeraimb» https://myschool.edu.ru/
Heoprannueckue u oprannyeckue

bubmmoreka [IOK
29 kucioTel. Heoprannmueckue u 1
https://myschool.edu.ru/
OPraHN4eCcKUe OCHOBAHUS
AMdoTepHbIe HEOpPTraHUYECKUE U

30 OpraHnveckue coeAuHeHus. [ eneTnueckas 1 bubmuorexa [JOK
CBSI3b HEOPraHUYECKUX U OPraHuYECKUX https://myschool.edu.ru/
BEILIECTB
Ponb xumun B oGecrieueHun

31 AKOJIOTUYECKOM, SHEPreTUUYECKON 1 | bubnuoreka [IOK
MUIIEBON O€30MaCHOCTH, Pa3BUTHHU https://myschool.edu.ru/
MEJIULIMHBI.

IIpencrasnenus 00 O0MMX HAYYHBIX

1 P . y‘i)n cHIS | bu6mmoreka [JOK

MPUHLHUIIAX TPOMBIIUICHHOTO IT

P H“ p yi https://myschool.edu.ru/
BOKHEMILIKX BEUIECTB
YenoBek B MUPE BEMIECTB U MATEPHUAIIOB. bubnmnoreka IIOK

33 1 https://myschool.edu.ru/

bu6mmoreka [JOK

34 XUMUS U 310POBbE YEIOBEKA 1 https://myschool.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus. 10 knacc: yue6. aist o01eo0pa3zoBaTeIbHbIX YUPEKACHUN: 0a30BbIi
ypoBeHs/ O.C. I'abpuensn, U.I'. Octpoymon, C.A. CnankoB - 3-e uzf. - M.:
IIpocBmenue, 2022. - 128 c.

Xumus. 11 kmacc: yue0. s o01eo0pa3zoBaTeIbHbIX YUPEKACHUN: 0a30BbIi
ypoBeHb / O.C. I'abpuensin, N.I'. OctpoymoBn, C.A. Cnankos. - 4-e u3j, cTep. -
M.: [Ipocsemenue , 2022. - 127 c.

Tabsuupl: [leproauyeckas cucreMa xumudeckux snemenToB J[.M1.Meneneena,
TabJIMIIa PACTBOPUMOCTH, IJIEKTPOXUMHUYECKUHN Psi/i HATIPSKEHUST METAJIOB

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Meroandeckoe mocodue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XuMHs B TECTax, 3ajiauax,
ynpaxkaeHusnx. 11 kimace» — M.: Ilpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc:
KoHTtponbHbIE ¥ IpOBEpOUYHBIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 xmacc:
Hacronpnas kaura mis yaurensi». Hacte 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura mis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I".OcTtpoyMoBa «3agauu 1o XUMHUHU U
crocoOwI ux pemeHus» - M.: «llpoday, 2021rog.

7. B.I'. lenucoBa «Xumus 11 knacc noypouHsbl€ MJIaHbl 10 YY€OHUKY
O.C.I'abpuensina, I'.I'.JIsicoBoit» - Boarorpan» Yuurens 2018roa.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumun 11 xmacey, - M.:

Ok3ameH, 2019r.



9. O.C.I'abpuensH, N.I'.ocTpoyMOB « XMUMHUYECKHI SKCIIEPUMEHT B 1IKoje 11

kiacc»; - M.: Ipoda. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u cat 115 yunurtens «f uay Ha ypok
XUMUW»

http://him.1september.ru Enunas komnexuus LIOP: IlpenmeTHast kominekuus
«XuMUs»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE
skcriepuMenThl: Xxumus. Komnekuus Poccuiickoro o61ieo0pa3zoBaTeibHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuaza mKoJIbHUKOB IO XUMUU
http://chem.rusolymp.ru Opranndeckast XuMusi: SJICKTPOHHBIN YUeOHUK TSI
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: 3JIEKTPOHHBIN Y4eOHHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEIK: XUMHUS
http://www.chemistry.ru JlucTaHIImOHHas OJIUMITHA/IA TIO XUMUU:
TEJICKOMMYHHKAIIMOHHBIA 00pa30BaTeIbHBINA MPOEKT
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