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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeJHEro oO0miero oO0pa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbix B DenepanbHOM  rocyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOJIOKeHUM «CTparerun pa3BuTusi BocnuTanuss B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCUTAHUS M Pa3BUTHs 00YYaIOIIUXCSl CPEACTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHHS. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha YpOBHE CpeaHEero odIero oOpa3oBaHUs CPEICTBAaMHU YIEOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaeil M NPUHLMUIOB, XapaKTepU3YIOUIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJIaJ B (JOPMUPOBAHHE PALMOHAIBEHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
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BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO0 MHUPa, OCO3HAHUS B3AUMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSIMU MPUMEHEHUS.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHass XUMHS KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEMSIMH W TMPUHIMIIAMU CPEIHETO OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COIMUYMa, MPOJOJKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU HU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW HA  ONpeNeNEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHun BemecTB. CBefeHus 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OUOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUUYECKUNA MaTepuas U (AKTOJOTUYECKHE CBEJACHUS O BEIIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
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XUMHS» OOy4YaromMMCsl MPEAOCTaBISAETCA BO3MOXXHOCTH OCO3HAaTh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMUECKUX IMO3HIIUM,
riy0oke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (PYHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnag cucrema 3HaHMM O BaXXHEMILMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTEeKaHus JomoyiHsercs B Kypcax 10 um 11 xknaccos
AIIEMEHTAMH COZAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIIATHOU
XapakTep. OTW 3HAHMS CHOCOOCTBYIOT NOHMMAHHIO B3aMMOCBSI3U XUMHHU C
JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENBHOW M MPAKTHUYECKOU
JEeSTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIMTAaHUIO YBAaXEHUS K MpoLeccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH HMH(MOpMAIUI0 U
OpUMEHSATh €€ JUIs TONOJHEHUs 3HaHHWM, peneHus WHTEeIUICKTYalbHbIX M
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS ~ M3y4Y€HUSI  OPUEHTUPOBAHO  HA
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHUMAaHUSA
¢unocopckux uiel, TakKMX Kak: MaTepUAIbHOE €JUHCTBO HEOPraHWYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYM MEXAy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUH SKOJOTUYECKUX MpodIieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3aHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmumane pemeHuss 3agady  BOCIUTAHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON MO XUMHUU TOIXOJbI K OINPEIACICHUIO
COJEpKaHUSI M TMOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT —(popMmHupoBaHHE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMKUX 0a30Boe 3HAUYEHUE IS
pa3IMYHBIX BHUJOB JESATENBHOCTU: pelIeHUs NpodiieM, IOWUCKA, aHajau3a Hu
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJIsi PUOOPETECHUS OTbITa MTPAKTUIECKOM
U HCCIIENOBATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMHMH.

B mnpaktuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTepUCTUKHU LeJed W3ydeHHs NpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
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JESTENHPHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMITIOHCHTOB MHUPOBOH KymbTyphl. C
METOJMYECKONW TOUYKHM 3PCHHS TaKOW IMOJXOJ K OMPEACICHHUIO IeleH H3ydeHUS
MIpeIMETa SBISICTCS BIIOJHE OTPABIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHHS TJIABHBIMH IICIIIMH HW3YYCHHS TPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SABISAIOTCS:

e (opMUpOBaHHE CHUCTEMBl XHMHYECKUX 3HAHUM KaKk  BaKHEHIIEH
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeKAT KITIOUEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TCOPUH XUMUHU,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHS M CTAHOBJICHUS,

e (OpPMHpPOBAHWE W PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUid, HEOOXOMUMBIX IS TPHOOPETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEHIECTB W XHMHUYCCKUX SIBJIICHUM,
UMEIOIIUX MECTO B NMPUPOJIC, B IPAKTUYCCKON U TIOBCCTHCBHOM KU3HM;

e DPa3BUTHC YMEHHUU M CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHCHHEM XHMHYECKOT'O OSKCIEPUMEHTa, COOJIIOJICHUEM  IPaBHI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, comepxaTelibHas XapaKTepUCTHKA 1eIel U 3a1a4d u3ydyeHHs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oomiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHu OTHA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJep)KaHus OOy4eHHs, OpPHUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpOM 3HaHUMU, a (YHKIIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEAbHOMN KU3HU
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

B cBf3m ¢ 9TUM mpu M3Y4YeHHH TMpeaMeTa «XHUMHS» JOMHUHHUPYIOIICE
3HauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajanTamnus 00y4Jarouuxcsl K YCIOBUSIM TUHAMUYHO PAa3BHBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMITETEHIIN), WMEIOINX YHUBEPCATbHOE 3HAYCHHWE LISl PA3IMYHBIX BHUJIOB
JESTENBHOCTHU: PEIIeHUs MpoOjeM, MOUCKa, aHanu3a u 00paboTku nHpOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAeT
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BAXHOE MECTO B IIO3HAHWM XUMHUH, a TaKkKe I OLEHKH C MO3UIUI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HA OPTaHU3M YE€JIOBEKA U MPUPOIHYIO CPELY;

pa3BUTHE MO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETATh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTAMHU, UCIOJIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIs MOUCKA W aHalu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHpOBaHUE U pa3BUTHE Y OOYYAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, IMPHU IUIAHUPOBAHUU M MPOBEJECHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalomuxcs yOeKIEHHOCTM B T'yMaHMCTHYECKOU
HANPaBJICHHOCTH XHUMHH, €€ BAXKHOW pOJIM B PELICHUU TI00ANBHBIX MTpoOseM
PaIMOHANILHOTO MPUPOIONOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW JJIs MPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPeAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XMUMUH, HA 0230BOM YpOBHE
cpeaHero obmero oopaszoBanus, coctaBisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefemio).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MATEPUATIOB. T€OpHs CTPOEHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupuKaluu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C O0pa3llaMd OpPraHMYeCKUX BEIIEeCTB M MaTepuaJlaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psia. Meran U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOIUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IloaydyeHne CUHTETHYECKOTro
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMH TUIpUPOBAHUS, TAJIOT€HUPOBAHUS, TUpaTalliu,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
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cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumenenue. TOKCUUHOCTD
apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupoaHeii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnenue. CrnocoObl nmepepabOTKu HEPTH:
MEPEroHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsS] BEIIECTB M HX MPEBPAILCHHIA:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMa,

KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

Kuciopoaconepskanue opranudeckKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COUPTHI. METAaHON W 3TAHOJ: CTPOCHHE,
¢uznueckre W XMMHUUYECKHE CBOMCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  COHUPTHI. JTUJICHIJIMKOJIb W  TJIMIEPUH: CTPOCHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICJIOYHBIMU
MeTaJjulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

@deHon: CTPOCHHME MOJEKYNbl, (U3UYECKUEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U Kkemowusl. Dopmanpieruj, aleTAIbJIETU]: CTPOCHHE,
¢uznueckre U XMMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTYYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/e/bHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHasT U
YKCYCHAsi KHCIIOTBI: CTpPOCHHE, (PU3NYECKHEe W XUMHUYECKHE CBONCTBA (CBOMCTBA,
oOmue /It Kitacca KUCJIOT, peakius dTepru(puKainum), MOJIyIeHHEe U IPUMECHECHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPECTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa KakK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

9



CnoxxHble 3(QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
coHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBogel: cocraB, Kiaccu@uUKauMs ~— yrieBoJoB  (MOHO-, JH- U
noyiucaxapuibl). ['moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBAa (B3aMMOJEHUCTBHE C
rugpokcugom menu(ll), oxucinenue ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXJIEHUE B NPHUPOJE, NMPUMEHEHHUE,
ouonorunyeckas poiib. @orocunTte3. PpykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeJuToNo3bl.  PuU3nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MPEBPALICHUMN:
npoBeJieHne, HaOJI0JIEHUEe W OINKUCAaHHWE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIIHPTOB (OKHCIEHHE HSTaHOJA
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
pOBeJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boruncienuss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJAHOTO BEIECTBA WJIA IPOAYKTA PEaKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKaniue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTIOTBHI Kak aM(oOTepHbIe opraHuyeckue coenunenus. dOuzmueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpE TIMLMHA). buonornuyeckoe
3HAYeHHUE aMUHOKUCIOT. [lenTuapbl.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAsT U TpETUYHasl CTPyKTypa OeikoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypaIysl, KAUeCTBEHHbIE peakluu Ha OEJIKu.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, IBETHbIE pEaKUU OEIKOB.

BbICOKOMOJIEKYJISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U NTOJIMKOHCHCALINS.
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OKCIIEpUMEHTAJIBHBIE METObl M3Y4YEHMs] BEIIECTB M MX IPEBpALICHUMN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 kyacce OCYHIECTBISETCS YE€pe3 HCIOJb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATHH, SABIAIOLIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O 1{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, rUnoTesa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiacCU(UKaLUs, NEPUOAUYHOCTb, HAOJIIOEHUE,
U3MEpPEHHE, DKCIIEPUMEHT, MOJECINPOBAHUE.

O®usuka: Marepus, DHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTrIeBOJAbI, >KUPBI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypcehl.

TexHomorus: MNUILEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTAaHUSA,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIperapaThbl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuueckue 0OCHOBBI XHMHUH

XuMudeckud snemMeHT. AToMm. SAapo aroma, H30TOMNBIL. JNEKTPOHHAs
000J109Ka. DHEPreTHYeCKHe ypOBHH, MOMAYPOBHU. ATOMHBIC opOwTtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesiCHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b nepuoauyeckoro 3akona u Ilepmoamdeckoil cuctembl
xuMu4decknx anemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HavueHUe NEPUOINUECKOT0 3aKOHA B Pa3BUTUH HAYKHU.
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Crtpoenune BemiecTBa. XUMHYECKAas CBsI3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIeHTHAsl HEMOJISIPHASI M TOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXxaHUu3Mbl
o0pa3oBaHUs KOBAJCHTHOM XMMHUYECKOM CBsI3M (OOMEHHBIH U JOHOPHO-
akienTopHeiit). BopopoaHass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIPHOTO W HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKH.

[Tonstne o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMIHBIE PAaCTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenxkiatypa
HEOPraHWYECKUX BEHIEeCTB. [eHeThueckass CBsI3b HEOPraHUYECKHUX BEUIECTB,
MPUHAICKAIIMX K pa3IMYHBIM KJIaccaM.

Xumuueckas  peakums. Kimaccupukanus — XUMUYECKMX  pEeakuui B
HEOPraHWYECKONW M OpPraHMYECKOW XUMHUM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTumbie
peakuur. XHUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTuyeckas nucconuanusi. CuibHbIE U cladbie 3JeKTpoiuThl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCJIasl, HEUTPaJIbHAs, EJIOYHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
neMoHcTpanusa Taonmi «llepuonaudeckas cucremMa XuMU4deckux snemeHntoB J[. U.
MenpeneeBay, U3ydyeHUE MOJENECH KPUCTALTUYECKUX PEIIETOK, HAOMIOACHUE U
OMMKMCAaHKUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (Pa3IokKEHUE MEPOKCUIA
BOJOPO/Ia B MPUCYTCTBUM KaTaJIM3aTOPa, ONPEAEIIEHUE CPEbl pACTBOPOB BELIECTB
C TIOMOIIBID YHUBEPCATIBHOTO WHAMKATOpPA, pPEAKIUM HOHHOro OOMEHa),
MIPOBEJICHUE TIPAKTUIECKON paboThl «BnusiHue pa3nuyHbiX PakTOpOB HA CKOPOCTH
XUMHUYECKOU PEAKLIUIY.

Pacuérnbie 3anaumn.

PacuéTtel 1O ypaBHEHMSM XMMWYECKHX pPEakUuii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHS «MacCcOBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB [[. M. MennaeneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
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dusnyueckue CBOWCTBA HEMETAUIOB. AJUIOTpONUST HEMETAuIoB (Ha MpUMeEpe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaXXKHEHIIMX HEMETAJUIOB (TajloT€HOB, CEphI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HX  COCAUHEHUM  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOJAHBIX COSTUHEHUN ).

[IprMeHeHne Ba)XKHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxxenue merannosB B [lepuoguyeckonl cucteMe XUMHUUYECKHUX
sanementoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomMoB MetauioB. O6mue ¢uzndeckue cpoiictBa MetaiioB. CrijiaBbl METAJIJIOB.
DIIEKTPOXUMUUECKHI Psijl HAMPSHKEHU METAIIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KalbLIU,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJI€30, MEIb) U UX COSTUHECHUM.

OO6mue crnocoObl ToydeHus: MeTauioB. IIprMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
U3y4YeHHEe KOJIIEKIMU «MeTauibl W CIUIaBbl», 0Opas3loB HEMETAJUIOB, PCIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHWE M OIKCAHHE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCH]A ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

Pacuérnbie 3anaun.

Pacuétel Maccel BemecTBa WM 00bEMa ra3oB MO WU3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WIW O00BEMY OJHOTO0 M3 YYACTBYIOIIMX B PEaKIIUU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPTeTHYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUHU MeAUIMHBI. [loHATHE O HAy4YHBIX METOAaX TMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpencraBmennss 00 OOMMX HAYYHBIX NPHHIUMIAX  ITPOMBIIIIICHHOTO
MOJIYYECHUS Ba)KHEUIIINX BEIIECTB.

YenmoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHE CTPOUTEIIHLHBIC
MaTepUalibl, KOHCTPYKIHOHHBICE MAaTEpPHUAJIbl, KpPACKH, CTEKJIO, KepaMHKa,
MaTepUANIbl IS DJICKTPOHUKH, HAHOMATEpPHUaJbl, OPTaHUYECKHUE U MHUHEPAIbHBIE
ynoOpeHus.

XuUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IPaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBujaa 0€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBLITOBON XUMHUU
B IOBCEHECBHOM KU3HU.

MeXnpeaMeTHbIE CBA3U.
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Peanuzanmst  MeXNnpeaMETHBIX  CBA3€H OpU  H3ydyeHUHM oOwmed u
HEOPraHUYECKOM XMMHH B 11 Kitacce OCyIIECTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMHU IS OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO0muMe ecTeCTBEHHO-HAYYHBIE MOHATHS: HAy4yHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBICHHUE.

@dusuka: MaTepus, SHEpPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOII, PaJAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIreTUUYECKUIN YPOBEHbD, BEILECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIEeCTBa, (PU3MUYECKUE BETUUYMHBI U E€AUHUIBI MX
U3MEPEHHUs], CKOPOCTb.

buonorusa: knerka, opraHusM, OJKocHcTeMa, Ouocdepa, Makpo- W
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus: XuMHU4YECKasi MPOMBILIIEHHOCTb, METAJLIYPIUs, IPOU3BOJICTBO
CTPOMUTEIBHBIX MATEPUAJIOB, CEIbCKOXO3SUCTBEHHOE IIPOU3BOJACTBO, MHUIIEBAs
NPOMBIIIEHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETHUYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEpPHUAJIOB,
JJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHAN HA BA3OBOM YPOBHE CPEJJHEI'O OBIIET'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
00pa3oBaHus SBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEH U UCTOPUYECKUX TpaJUullUii 6a30BOM HAYKU XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKONW KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMUd POCCUHCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TO3HABATEILHON M TPAKTHYECKOW JEATETHLHOCTH
OOy4JaromuXCcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;
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MpEACTaBICHUS O COLMAIbHBIX HOPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHUs, JOTHKY U
apryMEHTBI JPYTUX IPHU aHAIN3€ PA3IMUHbIX BUJOB YUeOHOU JIEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEGHUSI K HWCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCCY TBOpPUECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IMOWCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B TMOJYYCHUH U TOCICAYIOIIEM
aHanau3e MH(pOpMAIMU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MIOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIEH C
NO3ULIMA HPABCTBEHHBIX M NIPABOBBIX HOPM U OCO3HAaHHE TOCIEICTBUH ATUX
MOCTYIIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEH 370poBOTO W  0Oe3omacHoro o0pasza JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHus C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAHHUSI UEHHOCTH MPaBUJI HWHAMBUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

16



KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIhCKOM
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrHX BHJAX
NeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3aaad
COIMaIbHOM HANPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIIKOJIbI);

UHTEpeCca K MPAKTUYECCKOMY U3YUECHHIO Mpodeccuil pa3auyHoOro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYI0BOU JEATeIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUU, UHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) 3K0JIOTNY€eCKOTr0 BOCTIUTAHMS

9KOJIOTUYECKHU IIeJI€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJIE, KaK HUCTOYHHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHYECKUX TPOoOJeM, BIIMSHUS
SKOHOMUYECKHUX TPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATIbHON CPEIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JIOCTHKCHUM XUMHH IS
pelIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHUS JIEUCTBUN, NPUHOCIUIUX BpEl OKpYyKaroLEen
NPUPOJHON cpefie, YMEHHsS] TPOrHO3MPOBATH HEOJIArONpPHUSTHBIE 3KOJIOTUYECKHE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HAJIU4MS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHHS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMH B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOM
NPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMAaHHS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
(dbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pemieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxaéHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepUaibHON KYJIbTYpPhl, pEUICHUU TI100abHBIX TPOOIEM
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YCTOMYMBOIO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, DHEPreTUYECKOM, NMULIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEIMIMHBI, OOECIIEUEHUU YCIOBHM
YCHEIIHOI'0 TpyJa M SKOJOTMYECKH KOMMPOPTHOM IKHU3HM KaXIOro YjeHa
o0I1ecTBa;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH: [OHUMAHUS CYIIHOCTA METOIO0B
MO3HAHUS, WCIOJNb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCHOJIb30BATh
MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAlOUIEro Mupa u
MPOUCXOAIIMUX B HEM U3MEHEHUN, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C UENbI0 TOJyYEeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHMYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K [IO3HAHUIO U UCCIIEI0BATEIBLCKOM AEATEIIbHOCTH,

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax npodeccuoHaIbHON
NEATENbHOCTH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro mpenMera «XuMHus» Ha
YpOBHE CpeIHEro 00I1Iero o0pa3oBaHus BKIOYAIOT:

3HAYMMBbIE U1t dbopmupoBaHus MHUPOBO33PECHUS o0y4Jaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYyUYHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa M CHENU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTHUsl, SIBJIICHHE,
IpoIecC, CUCTEMa, Hay4YHbIH (PakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOTIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JEHCTBUA (TTO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PETYIISITUBHEBIC), 00€eCIEeUYnBAIOIIINE dbopMHpoBaHUE (G YHKIHOHATBHOM
IPaMOTHOCTH U COITHAIbHOM KOMITIETCHIIMH 00YyYatoIInXCs;
CIIOCOOHOCTH 00 ydJaromuxcs HUCITIOJIb30BaTh OCBOEHHBIE

MEKIMCIMIUIMHAPHBIC, MUPOBO33PECHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC y4YcOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yJabTaThl OTPAXarT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y49eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMHU.
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OBiagenne YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEIbLHBIMHU
AeCTBUSMM:

1) 0a30BbIe JJOrHYeCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OpPMYyNHpPOBaTH M aKTyaJu3upoBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpeAesATh LEJIH JESITEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI IEATEIBHOCTH C MTOCTABICHHBIMU LETSIMHU

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHWUW MPHUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEpHbIC MPU3HAKKU TMOHATHH M yCTaHABIMUBATh MX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONINE MOHATUSA NI OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU [JIs1 KJIacCU(UKAIIUU BEIIECTB WU
XUMUYECKUX PEaAKIUi;

yCTAHABIUBATh MPUUYUHHO-CJIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMUECKWE PACCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHS;

NPUMEHATH B MPOLECCE MO3HAHUSA, UCIOJIb3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPa30BBIBATH MOJIETBHBIE MPEACTABICHUS — XUMHUYECKUIT
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4Yeckas (opmysa, YypaBHEHHE XHUMHYECKOU
peakuud — TMpH PEHIeHUH YYEOHBIX IMO3HABATENIbHBIX W TMPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJIEIIbHBIC MPEICTABICHUS JJIS BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB M3y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJ€Th OCHOBAaMH METOJOB HAyYHOr'O IO3HAHUS BEIIECTB M XUMHUYECKHX
peaKiuu;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJE€Th HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W TPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOJIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3ylbTaT, (OPMYITUPOBATH
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yIbTaTOB UCCIICIOBAHMUS,
COCTaBJISITb 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIhCKOH W  TIPOSKTHOU
NEATEeNIbHOCTH, TMPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
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MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO Ppa3IMYHbIX
METOJIOB TTO3HAHMUSI.

3) padora ¢ unpopmanmei:

OPUEHTHPOBATLCS B PA3IUYHBIX HCTOYHMKAaX UWHPoOpMauuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPaBOYHBIC [OCOOUS,
pecypcel MHTEepHeTa), aHaIM3upoBaTh MH(OPMALUIO Pa3IMYHBIX BUJIOB U (opM
MIpeCTaBICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUYUBOCTH;

dbopMyTUpOBaTh 3aMPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
ONPEICIIEHHOTO TUTIA;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOHMpATh  ONTUMATbHYIO  (OpPMY  MPEICTABICHUS
uHdopManuu (cXeMbl, TpapuKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJICTBA IMpu paboTe ¢
XUMUYECKOW WHOOpMaAlME: TPUMEHITh MEXKIpeAMETHbIC ((u3ndeckne u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpPeoO0pa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaIJISIAHOCTH.

OBiaseHne yHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH AeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOil TeMbl B XOJ€ AMAJIOTa U/Uu
JTUCKYCCUHM,  BBICKAa3bIBaTh  HUJEH, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlHUEN pe3yJbTaTOB I103HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMMU TP BBITIOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
M3y4aeMBbIX BEIECTB, peaTH3allii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BBHIBOIBI
[0 pe3yJbTaTaM MPOBEAEHHBIX HMCCIENOBAaHUN MYTEM COIJIACOBaHUS MO3UIIMI B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHUSMH.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH JeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIbHYIO
NEeATEeNIbHOCTh, OmpeAessisi €€ Lelu MW 3aJayd, KOHTPOJHUPOBaTh M IO MEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpEJjIaraéMblii  alTOPUTM JEUCTBHHA TIpH
BBITIOJIHEHUM Y4YE€OHBIX W HCCIENOBATEIIbCKUX 3a7ad, BbIOMpaTh Haubosee
b dexTUBHBIN Ccrmoco0 WX pemeHus ¢ y4€TOM TOJyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;
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OCYHCCTBIIAThE CAMOKOHTPOJIb CBOCH NEATEIBbHOCTH HAa OCHOBE CaMOaHaIu3a
H CaMOOILICHKH.

NPEAMETHBIE PE3YJIbTATDI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XAMUS»
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHUA O XHMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XUMHUM B TO3HAHUMU SIBJIICHUU
npupoabl, B  (OPMUPOBAHMU  MBIIUICHUS U KYJbTYpPhl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71au
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0POBBIO U MPHUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue TOHATUS (XMMHUYECKUM DJIEMEHT, aTOM, »JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIbHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, YIIAEpPOIHBIM CKeleT, (QyHKIMOHAJIbHAs TpyMIa,
paguKall, U30MEpHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJOTH, YII€BOAOPOIbI,
KHUCIIOPOJIT M a30TCOAEPIKAIINE COEOUHEHHS, MOHOMED, IMOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIpHbIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKUE 3HAHMUS,
JeXalue B OCHOBE MOHMMAaHUSA MPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
ABJICHUN, (DAKTOIIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJIYYCHUH U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN NEATEIBbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBIC MPU3HAKU TOHATHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS IPH
ONMCaHUU COCTaBa, CTPOCHUS U IPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIONBH30BATh XUMHUYECKYH) CHMBOJUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOMN)
dbopMyn OpraHMYecCKMX BEIIECTB MW yPAaBHCHWA XWMHYECKHX PEaKIIHi,
M3TrOTaBJIUBATh MOJIENIM MOJIEKYJ OPraHMYECKHX BEIIECTB JIA WJUIIOCTPAIMU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;
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c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne coeauHeHUuM (YriaeBOAOPOIbl, KHUCIOPOA U a30TcoJepialiue
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematnueckoit Homenkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTMAEJIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIMWICH, AaleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (HeHos, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TIII0K034,
dbpykTo3a, Kpaxmall, HeJUIH0103a, TIIUIIH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIUHECHUSIX (OJMHAPHBIE U KPATHHIC);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKue MU XMMHYECKHE CBOMCTBA TUIMYHBIX TPEJACTABUTENICH pa3IHMYHBIX
KJIACCOB OPTraHMYECKUX BEIIeCTB (METaH, 3TaH, JITWJICH, NPOMUJICH, alleTHJICH,
Oyranuen-1,3, metmnOyranuen-1,3, GeH30J, METaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, aleTalbJeru, MypaBbUHasi M YKCyCHasi KHUCIOTBI, TJIOKO3a,
Kpaxmal, LeJII0JI03a, aMUHOYKCYCHAsl KUCJIOTA), WIUTKOCTPUPOBATH TEHETUYECKYIO
CBA3b MEXJY HUMHU YpPaBHEHHUSMH COOTBETCTBYIOLIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
CeIpbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX MEpPepadbOTKh U
PAKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoOTKu;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu MO W3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJHOTO W3 HMCXOHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN);

c(hOpMHUPOBAaHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEILIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITHPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUS JUIsl TPUHATHS PEIICHH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATH TPABUIIA TTOJIB30BAHUS XUMHYECKOU
MOCy/IoM U J1Ta0OpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IMpaBUiia OOpalleHus: ¢
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BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
AKCIIEPUMEHT (IPEeBpaLEHUsI OPraHUYECKUX BEUIECTB IPU HArPEBAHUU, MTOJTYUECHHE
STWJIEHa M M3yYEHHUE €ro CBOMCTB, KAaYECTBEHHbIE pPEaKUUU OpPraHuYeCKUX
BEILIECTB, JeHaTypalus OCJIKOB MpH HArpeBaHUM, I[BETHHIE peakinu OEJKOB) B
COOTBETCTBMM C TMpaBUJaMU TEXHUKM O€30MaCHOCTH MpuU OOpalieHuu C
BELIECTBAMU U J1a0OpaTOpHBIM OOOpPYIOBAHHMEM, TMPEACTABISATh PE3YyJIbTAThI
XUMHYECKOT0 HKCIIepUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyIUPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUECKYIO
uHpOpMAIIMIO, TOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBAa MacCOBOM
uHpopmanuu, HTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  coOJOAaTh  TpaBUjia  AKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JACSTENBHOCTH B UEIIX
COXPAHEHHUSI CBOETO 3JI0POBbsl M OKpYXKAIoIIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUA HA KUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHHMYECKHX
BEIIECTB, MOHMMas cMbica mokasarens [IJIK, moscHsaTh Ha mpuMepax CrocoObI
YMEHBIICHUSI W TPEAOTBPAILICHUS WX BPEAHOTO BO3JCHCTBUS HAa OpraHU3M
YEJI0BEKa;

JUsi 0Oy4YaroIIMUXCsl ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX TIO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUISL  CIENBIX U CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadeHui JI. bpaitns mis 3anmmcn XUMHYECKHUX

dbopmyi.
11 KJIACC

[IpeaqmeTHble pe3yabTaThl OCBOCHHMS Kypca «OOmas M HeopraHuYecKas
XUMUSD» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  MPEACTABICHHM: O XHUMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHU B TO3HAHHUM SIBJICHUMN
npupoasl, B (DOPMUPOBAHUM  MBIIUICHUS W KYJAbTYpbl  JMUYHOCTH, €€
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIST PEIICHUS MPAKTHYSCKUX 3a1a9
1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M MPUPOIHOMU

cpene;
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BJIQJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, H30Tom, S-, pP-, O-
AJNIEKTPOHHBIE OpOWTANM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSPHBIA O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTD, CTENEHb OKHUCIICHUSA, XUMUYECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJNTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peiéTka,
TUTIBI  XUMUYECKUX  peakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
AIEKTPOJIUTHYECKAST IUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBUTEb, CKOPOCTH
XUMUYECKOU PpPEaKIMKM, XUMHUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (Teopus
BJIEKTPOJIMTUYECKON Aucconuanuu, nepuoanyecku 3akoH . M. Menneneena,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUSI W MPEBPAILICHUS YHEPIUU
IpyU XMMHYECKUX DPEaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJUYECKUU SI3BIK XUMHH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIKAIIUE B OCHOBE MOHMMAHUSA MPUYMHHOCTU H
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJCHHUSI O CBOMCTBAX,
COCTaBe, MOJyYCHUU M 0€30MMacHOM HCTIOJIB30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U MPAKTHUECKOH JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
yCTaHABIIMBATh WX B3aMMOCBS3b, HCIIOJIL30BAaTh COOTBETCTBYIOIIUE MOHSTHS TIPU
OTMMCAaHUY HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAIICHUH;

c(OpPMHPOBAHHOCTh YMEHUU HCIIOJNIB30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBiieHus GOpMyJd BEHMIECTB M  YpaBHEHUUW XMMHUUYECKHX  peaKIui,
cucreMmarnueckyro HomeHkIatypy (IUPAC) u TpuBuanbHbIe HA3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras3, Yri€KHCIbIA a3, aMMHaK, Tam€éHas
U3BECTh, HETAlIEHAs U3BECTh, TUTHEBAS CO/NA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh M CTENICHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN
CBA3U (KOBAaJICHTHAs, MOHHAsS, METAJNIMYECKAs, BOJOPOHAsI) B COEOUHEHHUSIX, THII
KPUCTAJUIMYECKONM PEMIETKH KOHKPETHOrO BEHIECTBAa (ATOMHAs, MOJIEKYJIApHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpENeNEHHOMY KiacCy/TpyIie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAJIbl U HEMETAJUIbl, OKCHJIbI, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCH/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANUIECKOTr0o 3aKoHa [l.
N. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (PYHKITNY;

c(hOpMHPOBAHHOCTh YMEHHHA XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckod CUCTEMBI
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XuMu4Yeckux djemeHtoB JI. M. MenneneeBa, WCHONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTanny, «QHEPTETUYECKUE YPOBHIY, OOBSICHSTD
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX BJIEMEHTOB U UX COCAUHECHUU
[0 IIepuoaaM u rpynmam llepruoanyeckon cucTeMbl XUMUYECKUX deMeHTOB 1. U.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIKE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHWX  BEHIECTB  pPA3JIUYHBIX  KJIACCOB,
MOJATBEPKIATh CYIIECTBOBAHWE TE€HETHYECKOW CBSI3M MEXIY HEOPTraHMYECKUMU
BEILIECTBAMU C MMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCIYy U COCTaBY PEArupyIOIIUX BEIIECTB, TEILIOBOMY
ahdekTy peakiuu, U3MEHEHHUIO CTENEHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKkIuy, y4acTUIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJIITh ypPaBHEHUS PEAKIMH pPa3IuIHBIX
THUIIOB, TIOJIHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBAs
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIMU UAYT /10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJIUTH PEAKIMH, MOATBEPKAAIONINE
KAUEeCTBEHHBIN COCTaB pAa3JWUYHBIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIKUE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHMH  pacKpbhiBaTh CYUIHOCTb  OKHCIUTEIHHO-
BOCCTAaHOBHUTEJNbHBIX PEAKIUN MMOCPEICTBOM COCTABIIEHUS JEKTPOHHOrO OaliaHca
ATHUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEeakiuu OT PA3INYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHETo Bo3aecTBus (npunnui Jle [llatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUYECKHUE TMPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBINUIEHHOIO IMOJYy4YEHUs CEPHOW KHUCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MPOoOIeMax XUMUYECKOr0 IPOU3BOCTBA;

c(hOpMHPOBAHHOCTh YMEHHH MPOBOANTH BBIUUCICHUS C HCIIOIH30BAHUEM
MOHATHS «MAaccOBasi JIOJsI BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIICHHI Ta3oB
MPU XUMUYECKUX PEAKLHIX, MACChl BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIHMX B PEaKIHU
BEIECTB, TEMIOBOr0 3(P(eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, MPEBPALICHHS U COXPAHEHHS SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHUU COOJIIO/IaTh TIpaBUia MOIh30BAHUS XUMHUYECKOM

MOCy/IoM U JTabOpaTOpPHBIM O00OpYAOBaHUEM, a TaKXe IMpaBUiia OOpalleHus: ¢
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BEILLIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSAMH MO BBIIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
AKCIIEPUMEHT (pa3okKEeHUE MEPOKCHAA BOAOPOJA B MPUCYTCTBUU KaTalld3aTopa,
ONpEJIENICeHHEe Cpebl PpPacTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
MHIUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKIIuH,
peaklud MOHHOTO OOMEHa, KayeCTBEHHBbIE peakIUu Ha cyinbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/au IO
temaM «Metamibl» U «HemeTamibl») B COOTBETCTBUM C IpaBUJIaMU TEXHUKH
0e30macHOCTH NP OOpalEHUU C BEIIeCTBAaMU U JaOOpPaTOPHBIM 000PYIOBAHUEM,
OPE/ICTABIATh PEe3yJabTaThl XUMHYECKOTO 3KCIepuMeHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOUIMX pEaKUUid U (QOpMyIHpOBATH BBIBOJBI Ha OCHOBE
3TUX PE3YNbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIINIO, TIOJYYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpPEACTBA MAacCOBOM
KOMMYHHUKaIUK, IHTEpHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUJia  DKOJOTHYECKU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATENBHOCTH B UEIIX
COXpPaHEHHMsI CBOEr0 3J0pOBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarenst [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsl 0Oy4YaroIIMUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYHHBIX METOJAX TIO3HAHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL  CIENBIX U CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadueHui JI. bpaitns mis 3anmucn XUMHYECKUX

dbopmy.
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53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4

29




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

30




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

Xumus 10 knacc, 6a30BbIi ypOBEHB: YUEOHUK JjIsi 00111€00pa30BaTEeIbHBIX
opranuzaiuii/O.C. I'abpuensH. M.: «IIpocsemenuey, 2017 r.

Xumus 11 KJIacc, 0a30BbIN YPOBEHB: y4eOHHK INIE:
obmreoOpazoBarenbHbix opranuzauuii/ O.C. INabpuensn. — M.: IIpocsemienue,
2020

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

bubaunoreka IIOK https://m.edsoo.ru/00adb33c

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6bnunorexa I{OK https://m.edsoo.ru/00adb33c

31


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

		2023-09-05T18:02:19+0400
	МБОУ Гимназия №133 г.о.Самара




