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NOSICHUTEJILHA S 3AITHCKA

IIporpamMma 1o xummn wa YPOBHE cpesHero obiero o6pazosans paspaboraHa Ha ocHOBe
denepansHOro 3akomHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanum B Poccmiickoii Qenepanumy,
TpeboBanuii k pe3ynbTaTaM OCBOSHMS denepanpHOH obpasoBarenbHoit IIPOTPaMMEI CpeJIHero
obmmero o6pa3osanus (®OIT COO), npexcrapienHbx B ®@enepansHOoM rOCy1apCTBEHHOM

OﬁpaSOBaTeJIBHLIe IIpOrpaMMel, u OCHOBHBIX NOJIOMKEHHH ((CTpaTel"HH DPa3sBHTHS BOCIHTAHHS B

Poccmiickoi Denepanuu Ha nepros 1o 2025 roma» (Pacniopsxenwe Ipasurenscrea PO ot 29.05.
2015 Ne 996 - p.).

Ang 1011 knaccor ua 6a30BoM YPOBHE COCTaBMIIM KOHIENTYATbHbIE 100MKeHHs DI OC CO0 o
B3aHUMOODYCIIOBIEHHOCTH Hesei, CONICPKAHMUA, Pe3yIbTaTOB 06yYeH s 1 TpeOOBaHuIt K YPOBHIO
IIOJIrOTOBKH BBIMYCKHUKOB.,

Xumnueckoe obpasoBanme, monyuaemoe BBIIYCKHHKaMH  001meo0pazoBaretsHoif
OPTaHU3ALNHA, SBISETCS HEOTHEMIEMOM YaCThHIO HX obOpazoBanHocTH. OHO CILy>KUT
34BEPINAIOINNM 3TAallOM peaTH3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIOUYEBBIX
UCHHOCTEH, IIPUCYINHX HETOCTHOMH CHCTEMe XMMHYECKOTO 00pa3oBaHHs. DTH IEHHOCTH KacaioTes
MOSHAHUA 3aKOHOB IPUPOLEI, (OPMHpOBaHHS MHPOBO33PCHHSA H OOLIeH KyIbTypEI YenoBexa, a
TalOKE SKOJIOTHYECKH 0GOCHOBAHHOTO OTHOINEHHS K CBOEMY 3710POBBIO H NPHPOAHOH cpee.
Peamusyercs  xummueckoe obpa3soBanme o6ydaromuxcs Ha YPOBHE CpefHero obmuiero
o0pa3zoBaHus cpencTBaMu y4eGHOro mpemmera «XHUMHS», COmEpKaHHe I TOCTPOEHHE KOTOPOro
OHPE/CTICHEl B MPOIpaMMe 1O XHMHH C YIETOM CICIH(DUKH HAYKH XHMHH, €€ 3HAYCHHS B
IO3HAHNH TIPUPOABI M B MaTepHANBHOMN KH3HU o0mecTBa, a Takxe ¢ YI€TOM 00mux neneit u
TIPHHIHIIOB, XapaKTCPH3YIOIUX COBPEMEHHOE COCTOAHHE CHCTEMBl CpEIHEro o6Imero
obpaszoauus B Poccuiickoit Deneparmn.

XHUMHA KaK ]IEMEHT CHCTEMBI €CTECTBEHHELX HayK HIpaeT ocobyio pojb B COBpeMEHHOH
NUBHITH3AIIH, B CO3JJaHHH HOBOH 0a3bl MAaTCpHaNbHOR KynbTypbl. OHa BHOCHT CBOIf BKIaj B
(hopMHpOBaHME paIHOHATEHOrO Hay4YHOTO MBIIUICHHS, B CO3/JaHHE IIEIOCTHOrO IpeICTaBIeHHS
00 OKpY’aIOIeM MUpE KakK O eJIHHCTRE TIPUPOZIBI M 4€II0BEKA, KOTOPOE (hOPMHPYETCS B XHMHH Ha
OCHOBE ITOHHMAaHHs BEIECTBEHHOI'O COCTABA OKpYXAIOWIEr0 MHpa, OCO3HAHHMA B3aHMOCBS3H
MEKIy CTPOCHUEM BEILECTB, HX CBOMCTBAMH M BO3MOKHBIMI 00J1aCTAMH TIpUMEHeHHS.

TecHo B3auMozeliCTBYS ¢ APYrUME ecTeCTBEHHEM HayKaMH, XUMHS CTalla HEOTHEMIIEMOI]
HaCTbI0 MHPOBOH KyJBTYpPBI, HEOOXOIHMBIM YCIIOBHEM YCNEHIHOTO TPpyJda M XH3HH KaXIOTO
uneHa obumecTBa. CoBpeMeHHAs XUMHS Kak HayKa cosuiarelibHas, KaK HayKa BBICOKHX
TEXHOJIOTHH HANpaBlleHa HAa pENICHHE TITOGATBHEIX MPOOJNEM  YCTOHYHBOrO pasBUTHS
HEJIOBEYECTBA — CHIPHEBOH, SHEPTETHYECKOH, THIEBOMH, SKOIOrHYECKOI 0e30MacHOCTH U OXpaHbI
3/I0POBBA.

B coorserctBHEM ¢ 06mEMEM nemaMEH u [IPHHIMIIaMH  CpefiHero obmiero o6pazoBanus
conepxanue npeamera «Xumusay» (1011 kmaccsl, 6230851 YPOBCHb H3Y4Y€HHS) OPHEHTUPOBAHO
PCHUMYIIECTBCHHO Ha OOILEKYJIbTYPHYHO TNOArOTOBKY 00y4Yaromuxcs, HEOOXOMHUMYI0 UM UL
BBIPAOOTKH MHPOBO33pEHUECKHX OPHICHTHPOB, YCNCIIHOTO BKIIOYEHHS B JKH3HB COLHYyMA,
TIPONIOIDKEHHS 00Pa3sOBAHKSA B PasiMuHEIX 06/1aCTSX, He CBA3AHHELX HEMOCPEJICTBEHHO C XUMHUEIH,

Cocrasnsomumu npenvera «XuMusy ABITIOTCA 6asoBble Kypchl — «Opramdyeckas
XuMUs) B «OOIas 0 HeopraHHdecKas XUMHA, OCHOBHBIM KOMIIOHEHTOM COZEPHKAHHS KOTOPBIX
ABJIAIOTCA OCHOBBI 6a30BOM HayKH: CHCTEMA 3HAHMUIA 110 HCOPraHM4eCKOM XHMHUH (C BKIIOYCHHEM



SHA4YCHHE IEPHOTUYECKOT0 3aKOHA C obmeTeopeTHUeCKUX M METONIOJIOTHYECKHX TIO3HIIHI,
TIy0XKe IOHATH HCTOPHYECKOE H3MEHEHHE dynxnmit storo sakoma — or obobmatomeit 1o
00BACHSIOMmEH 1 [IPOTHO3UPYIOLIEH.

Enunas cucrema 3nanmii o paxuetimmx BEIICCTBAX, HX COCTAaBE, CTPOEHHHU, CBOMCTBAX U
MPUMEHCHMIH, & TAKKe 0 XMMHYECKHX PeaKLHsX, HX CYIMHOCTH M 3aKOHOMEPHOCTSIX IIPOTEKAHMS
AomoyHAeTCs B Kypcax 10 u 11 Kiaccom SJIEMEHTAMM  COACPXKAHHA, HMEIOIIHAMH
KYIBTYPOJIOTHYECKHI M IIpHKIagHOM XapakTep. OTH 3HAHHA CHOCOGCTBYIOT MOHHMAHMIO
B3aUMOCBSI3M XUMHH C JIDyTHMH HayKamH, PAacKpRIBAIOT €€ pOab B II03HABATEIBHON W
MIPAKTHYIECKOH JEATENBHOCTH YelmoBeKa, CIIOCOOCTBYIOT BOCHHTAHHIO YBAKEHHS K poIieccy
TBOPYECTBA B 00JIACTH TEOPUH H TPAKTHYECKHMX IPHIIOKSHUH XHMHH, [TOMOTAIOT BBIIIYCKHHKY
OPHCHTHPOBATECH B OOIUECTBEHHO W JIMYHOCTHO 3HAYHMBIX npobiiemax, CBA3aHHEIX ¢ XHMHUEH,
KPHTHIECKH OCMBICTHBATE HH(OPMALMIO B TIPUMEHSTH & AT IOTIOJTHEHUS 3HAHUM, pelIeHus
MHTCIUICKTYalbHBIX H 9KCHEPUMEHTAIBHBIX HCCIIEI0BATEIECKHX 3ama4. B nemom conepxanue
y4eOHOro npeamera «XuMHS» JaHHOTO YPOBHA U3yYCHUSI OPHEHTHPOBAHO Ha (OPMHpOBaHHeE y
O0YHaIOIHMXCSI MUPOBO33PEHYECKOH OCHOBEI AULL MOHHMaHHS (BHUIOCOPCKHX Hmeil, Takux Kak:
MATCPHATILHOC €IMHCTBO HEOPTAHHYECKOTO M OPraHHYeCKOro MHpa, 00yCIOBICHHOCTh CBOHCTB
BCIECTB MX COCTABOM H CTPOEHHEM, ITO3HABAEMOCTE IIPHPOJIHBIX SIBJICHUH ITyTEM 9KCIIEpHMEeHTa
W PEIICHHA NPOTHBOPEHH MEXIy HOBBIMH (haKTamd H TCOPETHYCCKUMH PEANOCHIIKAMH,
OCO3HaHUC PONHM XHMHH B PEIIEHHH 3KOJOIHYECKHX npobiieM, a Takke mpobiem cobepexxenns
SHEPrCTHYCCKUX PECYPCOB, CHIPbS, CO3AHUS HOBBIX TEXHOIOIHH 1 MaTepHaJIOB.

B nnane pemrenns samaq BOCITMTAHHA, PA3BUTHS U CONMATH3ALMHA 00y Iaroluxcs IPHHATHIC
POTPaMMOH 110 XHMHH MOAXONBl K OIpEACTEHHIO CONCP)KaHMsA M IIOCTPOCHHS IpeaMeTa
[[PEAyCMaTPHBAIOT (OPMHPOBAHHE YHHBEPCATILHEIX yu4eOHBIX meficTBHH, MMelomux 6a3zoBoe
SHAYCHHE JUI1 DPa3IMYHBIX BHJOB HEATEIbHOCTH: PeIICHUsT mpobieM, MOMCKa, aHAIH3a W
o0paboTku  uHbOpMaIMH, HEOOXOIUMBIX Ui NpHOGPETEHHS OmbITa MPaKTHYeCKOH H
HCCIICNI0BATENILCKOM AeATEIBHOCTH, 3aHUMAFOLIEH BAKHOE MECTO B ITO3HAHUH XMMHH.

B npaxruke npenosapamuis xumun kax Ha YPOBHE OCHOBHOT'0 001I1ero 06pa3oBaHus, Tak u
Ha YpOBHE CpetHero obuero o6pa3soBaHusl, Py ONpeeTeHHH COZEPIKATeIIbHOM XapaKTEePHCTHKH



Uenel u3y4eHHs mnpemmera HAlIPaBJICHUEM TePBOCTENIEHHON 3HAYHMOCTH TPaIUIIHOHHO
NpusHa€Tcs  GopmMupoBaHMEe o0CHOB XHMHICCKOH HaykKH Kak o06JacTu COBPEMEHHOT0
CCTCCTBOSHAHMS, NPAKTHICCKON eATEIBHOCTH eI0BEKA I KaK OZTHOTO H3 KOMIIOHEHTOB MHPOBOi
KynbTypsl. C MeTomuyeckoit Touxu 3PCHUS TaKOH IOAXON K OmpejeNeHmio neseit H3YYCHHA
TIPCAIMETA SBIISACTCS BIOJHE ONPABIAHHEIM,

CornacHo nmaHHO# TouKe 3PCHIT TIABHBIMH LEIIAMH HM3yYeHHs IpeaMeTa « XuMus) Ha
6asoBoM yposme (10 —11 KII.) SIBJISIOTCSL:

*  (OpPMHpOBaHHE CHCTEMEI XMMHYE€CKHX 3HaHMH Kak BaKHeimel COCTaBIIAIOMIEH
CCTECTBCHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIOYEBBIE [OHSTHS,
bynnamenTansuBle 3aKoHE u TCOPHA XHMHH, OCBOCHHE SI3bIKA HAYKH, YCBOGHHE H
TIOHUMAHHE CYIHOCTH JOCTYIHBIX 0GOGIIeHHiT MHPOBO33pPEHYECKOT0 XapakTepa,
O3HAaKOMJIEHHE C HCTOPHEH UX Pa3sBUTHS U CTaHOBJICHHUS;

* (opMupoBaHHe u pasBuTHE TIPEIICTABNEHUH O HAYYHBIX METOJAX TO3HAHUS BEIIECTR 1
XUMHYECKMX peakuHi, HeoOXOMUMBIX IIs NpHOOpETEeHHS yMeHHMi OPHEHTHPOBATLCS B
MHDE BCIIECTB H XUMUYECKHX SBIECHHH, HMEIOIMX MECTO B IIPHPOJIE, B IPAKTHYECKOH U
[TOBCETHCBHOM YH3HH;

® DPA3BUTHC YMCHHH M CIOCOGOB JESATENBHOCTH, CBS3AHHEIX ¢ Ha0moneHHeM u
OOBACHEHHEM XHMHYECKOT0 OKCIICDHMCHTA, COOMIOJICHHEM IIPaBHT 6e30acHOro
o0pallleHHs ¢ BelecTBaMH.

Hapsny ¢ stum, comeprkarensuas XapaKTePHUCTHKA LeNel U 3a/ay H3yYeHHs NpeaMeTa B
TIPOrpamMMe 110 XMMHH YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTRUH C HOBBIMH IIDHOPHTETAMH B
CUCTEME cpe/iHero ofwero obpazosanus. Ceroans B NPETIOIaBaHU K XMMUH B O0JIbIIEH CTeleHH
OTHAETCA NPEeANOYTEHHE IPAKTHICCKOR KOMIIOHEHTe COZICPIKaHHUs 00y9EHHs, OPHEHTHPOBAHHOM
Ha IIOArOTOBKY BBIIYCKHHKA 00IneoOpa3oBarebHOl OpraHu3aNuH, BIAJCIOINEro He HaGopoM
3HAHUM, a (YHKIHOHATBHOMH IPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHSMH aKTHBHOI'O
TIOMyHCHUS SHAHUH U NPHMEHEHHS HX B PEATbHON KU3HH [T PELICHMS NIPaKTHYECKHUX 327139,

B cBasu ¢ stEM npm wm3yuenum npenMera  «XuUMHSA» JOMHHHPYIOINEE 3HAYCHHE
TPHOOPETAIOT TAKHe LeJH  3a1a9H, KaK:

aJlanTanis 00y4aroIHXcs K YCIOBHAM AMHAMHYHO PpasBHBAIOIIEroCs MUpa, opMHpOBaHHe
HHTEICKTYalbHO pa3sBHTOH JIMYHOCTH, TOTOBOH K caMo00pa3oBaHHIO, COTPYIHHYECTBY,
CaMOCTOATE/IbHOMY NPHHSTHIO I'PaMOTHBIX pEINeHHH B KOHKPETHBIX JKH3HEHHBIX CHTYyaIlHsX,
CBA3AHHBIX C BEIIECTBAMH H HX IPUMEHEHHEM;

GopMupoBaHHE y O06YYarOMKMXCS KIOYEBLIX HABLIKOR (KIIOUeBBIX KOMIIETEHIIHIH),
MMCIOIUX YHUBEPCATILHOE 3HAYCHUE U PA3/THYHBIX BHAOB MESATE/IbHOCTH: PEIIeHHUs IpobJIeM,
lIouCKka, aHamu3a H 00pabOTKH HHGOPMAIMH, HEO6XOTHMBIX JUId NPHOOPETEHHs OIBITa
ACATCIILHOCTH, KOTOPast 3aHMMACT BKHOE MECTO B INO3HAHMH XUMMH, 4 TAKKe JUISL OLIEHKH ¢
NO3HLHUH 9KOJOTHIECKOH 6e30MacHOCTH XapaKTepa BIUAHUS BEIUECTB H XUMHYECKHX HPOIECCOB
Ha OpraHu3M 4el0oBeKa U IIPHPOJHYIO CPeJLy:

Pa3sBUTHC NO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYATbHBIX H TBOPYECKUX CIOCOOHOCTEIH
00y4aromHMXCs: CMOCOGHOCTH CaMOCTOSTEILHO NpHoOpeTaTh HOBBIE 3HAHHSA 1O XHMHH B
COOTBETCTBHH C JXKH3HEHHBIMH: TOTPeOHOCTAMM, HCIIOIb30BATE COBpeMEHHBIE HH(OPMAIHOHHEIE
TCXHOJIOTUH JULS TIONCKA U aHAIN3a y4eGHOM M Hay4HO-TOMyJIpHOL MHpOPMALK XUMHIECKOTO
COZIepIKAHHS;

(opmupoBanme U passuTHe y 0GyuarommXCcs aCCOMATHBHOTO M JIOTHYECKOr0 MBIILICHHS,
HabIIIOIATENbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOMUMEI, B
HaCTHOCTH, IIPH INIAHUPOBAHHH ¥ IPOBEICHUH XHMHUIECKOTO 9KCIIEPUMEHTA;



CBA3AHHBIX C XUMHYECKHMH SIBIICHHSIMEL.

B y4ebuom mnane cpeanero obmero o6pasosanus npeaMer «Xumusa» 6azoBoro YPOBHS
BXOZUT B COCTAB IIPEeAMETHOI 061acTH «EctecTBeHHO-HayuHEIE TIPEIMETEI»,

Obwee uncno wacos, OTBEACHHEBIX [UIS H3ydeHHs XHMHH, Ha 0a30BOM ypoBHE cpejiHero
obIero o6pasoBanus, cocTasser 68 gacos: B 10 kacce — 34 qaca (1 9ac B Henemo), B 11 ktacce
— 34 gaca (1 yac B HEJIEITIO).



COJEPXKAHUE OBYYEHHS

10 KJIACC
OPTAHUYECKASI XUMUSI

Teopernyeckue ocHoBbI OpraHHYecKoii XuMHuH

Ipeamer opranmueckoit xuvum: ¢ BO3HHKHOBEHHE, PA3BHTHE H 3HAYCHHC B MOJIyYeHHUH
HOBBIX BEIIECTB H MATECPHAJIOB. Teopus cTpoenus opranmaeckix coemunennit A. M. Bytnepoga,
€€ OCHOBHBIE IIOJIOJKEHHSL. Crpykryprbie  popmyisr OpPraHMYecKux BemecTs. ['oMomorus,
H30MepHs. XUMHUYeCKas CBS3b B OPTaHHICCKHX COC/IMHCHHUAX — OMHAPHEIE 1 KPaTHBIE CBA3M.

OPTaHHYECKHX BEIEeCTB.

OKCHepUMEHTATLHBIE METO/b M3YYCHHs BEWIECTB U MX HPEBPAIICHHI: 03HAKOMIICHIIE &
obpasnamu opraHHyecKux BEIIECTB H MaTepHallaMH Ha HX OCHOB, MOJIETHPOBAHHE MOJIEKYT
OPTaHHYECKHX BENIECTB, HaOMIOJEHHE U OTHCAHHE JEMOHCTPALHOHHBIX OIBITOB IO
IIPCBPAIICHHIO OPraHHYeCKHX BEIECTR TIpH HarpeBaHuH (IUIaBJICHUE, O0YTIHBAHHE 1 TOpEHHeE).

¥raesomoponsr

AJIKaHBI: cocTaB u CTPOCHHE, TOMONOrHYECKHH pam. MeTan W sTag — npocTeiiimme
TIPENCTABUTEIH aJIKAHOB: (hU3MYECKHE H XUMHYECKITe CBOHCTBA (peaKLHH 3aMeIeHHs 1 rOpeHus),
HAXOXKICHUE B IPUPOIE, NOTYYeHHE U IPUMEHEHHE.

AJIKeHBI: COCTaB U cTpoeHwe, TOMOJIOTHYECKHH PSA. DTHIICH W IIPONHIIEH — npocTeiimue
TIPCACTABUTEII AJIKCHOB: (H3WYECKHE H XHMHYECCKHE CBOMCTBA (PeakUHH THAPHPOBAHHMS,
F'aJIOreHUPOBAHMSA, THIPATAIMH, OKHC/ICHUS 1 TIOJIMMEPH3AIlHH), IOTYYEHHE H IPHMEHEHME.

Aukajuensr: Gyrammen-1,3 u MeTHIOyTanueH-1,3: cTpoeHne, BakHeimHe XHMHUYECKHE
CBOMCTBA (peaknus nonumepusanun). [Tonyyenue cuaTeTHUecKoro Kay4yKa M Pe3HHEI.

AJIKMHBI: COCTaB H 0COGEHHOCTH CTPOCHHA, TOMOJNOTHYECKHH psi. AmETHIeH —
NPOCTEHIHH MIPeCTABHTENb aAIKHHOB: COCTaB, CTPOCHHUE, (PU3NYECKHE U XHMHYCCKHE CBOHCTRA
(peaxumu runpupoBanus, TJIOreHUPOBAHHS, TH/PATALIHH, TOPEHHS), TTOyYeHHE | IIPHMEHEHHE,

Apensl. Besom: cocras, CTpPOEHHE, (HU3MYECKHEe M XMMHYECKHEe CBONHCTBA (peaknuu
TQlOTCHUPOBAHUA M HUTPOBAHHS), MONyYCHHE H IpuUMeHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoiicmea (peaxyuu 2anozenuposanus u HUMposanus), noayyenue u
npumenenue.  TOKCHYHOCTh - apeHOB. ['eHeTHwecKas  cBs3p MEXY  yIIIEBOJOPOJaMH,
[IPHHAUIEKALIMMH K Pa3)IMIHBIM KJIACCAM.

[Ipuponusie neTounMKH YrieBofoponoB. IIpupoaHEIi ra3 u momnyTHsIe HE(TSAHBIE Ta3bI.
Heds u e& npoucxoxaenne. Crioco6s TepepaboTKu He(TH: Meperoxxa, KPEKHHT (TepMHYECKHUIE,
KaTalTUTHYCCKHH), MOHPOIH3. IlpomykTel  mepepaborku He(TH, HUX INpHUMEeHeHHe B
TIPOMBIIUICHHOCTH H B ObITY. KamenusIii yrons u IIPOJYKTHI €0 nepepaboTKy.

OKCIIepHMEHTATBHBIE METOIEI U3YYCHHS BCIIECTB H HX IIPEBPAINCHMI: 03HAKOMIICHHE
o0pasnamu IiacTMace, KayqykoB H pe3unbl, Komnekuun «Hedts» 1 «Vromsy, MOJIETHPOBAaHHE
MOJIEKYJI YIJIEBOJOPOIOB M TalOTCHONPOU3BOJHbIX, TPOBEJEHHE NPAKTHYECKOH DAGOTE:
HIOTyHCHHE 3TUIIEHA U U3YYEHHE €TI0 CBOMCTB.

Pacuérnple 3amayn.




Borancnenns o YPABHCHUIO XHUMHYECKOH peakumm (Macchr, 00BéMa, KommuecTBa
HMCXO/IHOTO BEIIECTRA HIIH IPOJYKTA PEAKIIHH 110 H3BECTHEIM Macce, 00bEMY, KOJIMYeCTBY 0HOTo
H3 HCXOZHBIX BEINECTB HIIH POTYKTOR peakiun).

Kucnopoacoxep:kammne OPraHuvecKHe coeIHHeHus

llpenensuble omHOaTOMHEIE cnupTel. Mertanon u artamorn: CTpoeHHe, (u3nyeckue u
XAMHYECKHE CBOMCTBA (PeakUMH ¢ aKTHBHBIMHU METajlllaMH, TaJoreHOBOJOPOIaMH, TOpeHue),
IIpumMeHeHne. Bomopoanasie caasu MEXIy MOJIEKYIaMH CIIMPTOB. JlelicTBHE MeTaHoNa 1 9TaHoJIa
Ha OpraHM3M YeJloBeKa.

MHoroatomusie  criuprsr. OTHIICHITIUKONE | TTHIEPHH: CTPOEHME, (H3HYECKHe X
XHMHUYECKHE CBOHCTBA (B3aMMOJEHCTBHE €O MEIOYHBIMH METaJlIaMH, Ka4eCTBEHHAs PeaKis Ha
MHOroaroMuele cnupthl). JleiicTBHe Ha OpraHusM 4enoseka. [IpumeHeHwme TTHLEPHHA H
ITHJICHIITUKOJIA.

DeHO: CTPOCHHE MOTTEKYIEL, (pusuvecKie n xUMHYECKHE CBONCTRA, TokcuunocTs heroma.
IIpumenenue derona.

ANbleTuIbl | kemowuwi. Dopmanbierns, aueTanibIeru: CTpoeHue, (Quzmyeckue u
XHMUYECKHE CBOMCTBA (peaklMH OKHCICHHS W BOCCTAHOBJICHHS, Ka4YeCTBEHHBIC DPEaKIHH),
IIOJIy9€HHE U IPHMEHEHHE.,

OIHOOCHOBHEIE HpenenbHEIe KapOOHOBBIE KHCIOTH. MypaBbuHAS 1 YKCYCHasl KHCIIOTBI:
CTpoeHHe, PU3NYECKHE U XHMHUIECKHE CBOHCTRA (cBoiicTBa, 06mume st Kiacca KHCJIOT, peaKius
STepU(MKAINK), MOTyYeHHe K lpuMeHenne. CTreapuHOBas ¥ OJNEHHOBAS KHCIOTEL KAk
MPEACTABUTEIIN BHICIIHX KapOOHOBBIX KHCIOT. MbITa KaK COMM BEICIINX KapOOHOBBIX KHCIIOT, HX
MOIOLIEe JeiicTRHE,

Crnoxnsle s¢uprr xak IIPOH3BONHBIE KAPOOHOBBIX KHCJIOT. [HAPOIH3 CIOKHBIX 3¢hupoBs.
JKupsr. T'uaposus sxupos. IIpumenenwe xupos. Bronornyeckas POJIB XKHUPOB.

VYraesomst: cocras, KJIaCCH(UKAIMS YIIIEBOIOB (MOHO-, TH- 1 noymcaxapuasl). ['mokosza —
IPOCTEHINHA MOHOCAaXapHI: 0COGEHHOCTH CTPOCHHS MOJICKYJIbI, (DU3MYECKHE W XUMHUUECKHE
CBOWCTBA (B3auMOAEHCTBHE C ruapoxcuaoM Meiu(Il), okucnenne aMmMuayHbIM pacTBOpPOM OKCHJIa
cepedpa(l), BoccraHoBieHHMe, Gpokenue TIIOKO3BI), HAXOXIEHHE B TPHPOLE, NpHMEHEHHE,
Ouonormdeckas pois. GorocunTes, PpyKTO3a KaK H30MEP TIFOKO3BL.

Kpaxman u nemmonosa xak NpHpOAHEIE MoTuMepbl. CTpoeHHe KpaxMmana M Le/UTI0I03kL.
Ou3nvecKie 1 XHMHYECKHE CBOACTBA Kpaxmana (THAPOJIu3, Ka4eCTBEHHAA PEaKIIHs C HOZIOM).

OKCIIEPHMEHTAITLHEIE METOIBI M3YYeHHS BEINECTB M HX IPEBPALCHHH: IIPOBE/ICHHE,
HaOOJIeHHe M OIHMCcaHHe ACMOHCTPAIIMOHHBIX OINBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIE
PCAKIHH  OHOATOMHEIX CHHPTOB (OKHCIEHHME 3TAaHOJA OKCHIOM meau(ll)), MHOroatoMHBIX
CIMPTOB (B3aMMONEHCTBHE TIIMIIEPHHA C rufpokcunoM menu(Il)), ampmernnos (okucienue
aMMHATHBIM PacTBOpoM okcuaa cepebpa(l) u ruapokcuzom mexu(Il), B3aumoneicTeue kpaxmana
C MOJIOM), IPOBE/ICHHE IPAKTHIECKOH PabOTHL: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amayn,

Beraucnenns mo ypaBHeHHIO XHMEUecKoit peakiuu (Macchl, 00BEMa, KONMYECTBA
HCXOJIHOTO BEIIECTBA HITH IPOYKTA PEAKITHH I10 M3BECTHRIM Macce, 00BEMY, KOIMYECTBY OIHOTO
M3 HCXOZTHBIX BEIIECTB UM HPOJYKTOB PEAKLIHH).

A30TCOAEPKAINHE OPraHHIECKHE COeIMHEHHMS,

AMMHOKHCIIOTHI Kak aM(boTepHbIe OpraHHYECKUe coeTuHeHHs . DH3HYECKHE H XUMHUECKHE
CBOHCTBA aMHHOKHCIOT (Ha MpHMepe TIMIHEHA). BHONTOrHYecKoe 3HAYeHWE AMMHOKHCIIOT.
Ilenrmuapr.



Benkn kax npuponmsre BBICOKOMOJICKYJISIPHBIE COEIHHEHMS, IlepBuanas, sropuunas u
TPeTHYHAsS CTPYKTypa GemKoB. XuMHuecKie CBOMCTBa G6enKoB: TH/IPOTIN3, JeHaTypanus,
Ka4CCTBEHHBIE PEaKIUU HA eIk,

OKCIEPUMEHTATBHBIE METObI M3Y4CHHUS BEIECTB W HX MNpeBpAIlCHHL: HabIioneHue u
OIHCAHHEC NEMOHCTPAIIMOHHEIX OIMBITOB: AcHaTypauus OENKOB Ipu HarpeBaHHH, I[BETHEIE
peaknuu 6ekos.

Beicoxomouexynsipunie COEHHEHU

OcHoBHBIE TMOHSTHS XUMUE BBICOKOMOJIEKYJISIPHBIX COEAHHECHMIL: MOHOMEp, moJuMep,
CTPYKTYPHOE 3BEHO, CTEIEHb TIONIMMEPH3ALMH, CPEAHAS MOJEKYNspHAs Macca. OcHoBHEIE
METOIbI CHHTE32 BEICOKOMOICKYIAPHBIX COEIHHEHH — TOJIMMEPH3ALHS M ITOJIMKOHISHCAI[HY.

OKCEPUMEHTATBHEIE METOIb] H3YICHUA BEIECTB H MX NMPEBPALEHHIT: 03HAKOMIICHHE C
00pa3snamMu IPUPOLHEIX H HCKYCCTBEHHBIX BOTIOKOH, IIACTMACC, KAYYKOB.

MexnpenmeTHsie cBs3n.

Peanusanus mexnpenmernsix casseit TIpH H3Y49CHHH OpPraHM4ecKo XUMHH B 10 Kiacce
OCYIIECTBIIACTCA Yepe3 HCMONb30BAHHE KaK OOIIHX CCTCCTBCHHO-HAYYHBIX IMOHATHH, Tak u
TIOHSTHH, SBJISIOIMXCS CHCTEMHBIMH J1Ist OTACTIbHBIX IIPE/IMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA,

Ob1ue CCTCCTBCHHO-HAyYHbIE MOHSTUS: SBJICHHE, Hay4HbIH (akT, rumoresa, 3akom,
TCOpHS, aHaNu3, CHHTe3, KiIaccHbHKaums, [ICPUOUYHOCTE, HAOMONEHHE, H3MEpPEHHE,
9KCIEPUMEHT, MOJEIHPORAHHE.

Qu3HKa: MaTepHs, SHEPrus, Macca, aToM, SIEKTPOH, MOJIEKYJIa, SHEPreTHIeCKH it YPOBEHb,
BCIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSHHE BEILIECTBA, YU3MIECKHE BETMIHHBI U €THHHIbI X
H3MEpEHHS.

Buonorus: xnerxa, OpranusM, Ouocdepa, o6MeH BemecTB B opraHusMe, (orocuHTe3s,
OHOTOrHYecKy aKTHBHEIE BelecTsa (6enkw, yrneBosgi, XKUPBI, PepMEHTEI).

l'eorpadms: Munepaner, ropusre TTOPOZEL, TIOTIC3HBIE HCKOTIAEMBIE, TOIIIUBO, PECYPCEL.

TexHonorus: muIeBsIe IPOAYKTEL, OCHOBEI PAlMOHAIEHOTrO NHUTAHHUA, MOIOLIUE CPE/CTRA,
fICKAPCTBEHHBIC U KOCMETHYECKHE MPENapaThl, MATCPHAIET U3 HCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

Pacuéter Maccrl BemmectBa min 06BéMa ra30s 1o M3BECTHOMY KOJIHYECTBY BEIECTBA, MACCE
W 00BEMY OJTHOTO H3 yIaCTBYIOIIUX B PEAKIHH BEIIECTB, pacu€Thl Macchl (06BEMa, KOJIHIECTRA
BEMIECTBA) NPOIYKTOB PEAKITHH, €CITH OJ[HO H3 BEIIECTB HMEET IIPHMECH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMSI IIPOT'PAMMBI 110 XUMUHU HA
BA30BOM YPOBHE CPEJHEI'O OBUIEI'O OBPA30BAHUSA

JUYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranasmupaer TPeOOBaHHA K pe3ylbTaTraM OCBOCHIS oOy4Jaromumucs
TPOTPaMM CPEAHEro 06Iiero o6pa3oBaHus (IHYHOCTHBIM, METaNpeIMCTHBIM M IPEIMETHBIM).
Hayuno-meromuueckoit  ocmoBoit s Pa3paboTKH TIAHHPYEMBIX pe3yILTATOB OCBOEGHHS
IIpOrpaMMm CpeiHero o61ero o6pa3oBaHus BJIICTCS CHCTEMHO-/I€ITETbHOCTHEIH IOIX 0.

B cootBercTBHH € cHCTeMHO-mesTeNBHOCTHEMM TIOXONOM B CTPYKTYPE IMYHOCTHBIX
PE3YJIbTATOB OCBOCHHS IPeaMeTa « XHMHS» Ha YPOBHE CPEIHETO 06IIero 00pazoBaHU BEICTICHE]
CIIEAYIOUIME COCTaBIAIOIIHE:



OCO3HaHHE O0YYAIOIMMUCS POCCHICKOMN TPAKIAHCKOH HIEHTHYHOCTH — rOTOBHOCTH K
CaMOpa3sBUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPe/IeNICHHIO;

HaIAYHe MOTHBAIIH K 00Y4YeHHIO;

[C/ICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHHMIL JTHYHOCTH Ha OCHOBE KIIOUEBELIX
IICHHOCTEH I HCTOPHUECKHX Tpamuumit 6a30B0it HaYKH XUMUH;

TOTOBHOCTE M CHOCOOHOCTH O6YYarOIIMXCA PYKOBOICTBOBATHCS B CBOCH JeATeNHOCTH
[ICHHOCTHO-CMBICIIOBEIMM ~ YCTAaHOBKaMH, HPUCYIIIUMH  LETIOCTHOH CHCTEME XHMHYECKOIo
obpazoBanus;

HAJIMYUE INPAaBOCO3HAHHA 3KOJIOTHYECKOit KYIBTYPEI M CHOCOOHOCTH CTaBHTH LEIH W
CTPOUTH KM3HEHHLIE IIIAHBI.

JInynOCTHEIE pe3ynbTaTE 0cBOCHHS npeaMeTa « XMMHS ) IOCTHTAI0TCS B €HHCTRE yueOHOIH
H BOCIIHTATE/IbHOM NEATETHHOCTH B COOTBETCTBHH C TYMaHHCTHICCKUMH, COLMOKY/IbTYPHBIMH,
AYXOBHO-HPABCTBCHHBIMH HEHHOCTAMH W HealaMH POCCHHACKOr0 IpaXTaHCKOTo obIecTsa,
TIPUHSTEIMA B OOLIECTBE HOPMAMH M IIPABHIIAMH TOBEZICHUS, CIIOCOOCTBYIONIMMH Tpoleccam
CaMOTIO3HAHHSl, CAMOPA3BUTHS U HPABCTBEHHOIO CTAHOBICHHS JIHYHOCTH obygaromuxcs.

JlnaHOCTHEIE pe3yabTaThl 0CBOCHHS IpeaMeTa «XHMHSL» OTPaXKarOT ChOPMHPOBAHHOCTD
OTIBITA IO3HABATEILHOM M IPAKTHYECKOH NeATeTbHOCTH 00y4arommuxcs Mo peaan3anuu IIPHHSATHIX
B OOILECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaxkanckoro BoconuTanus:

OCO3HAHHS 00YJAIOIMMHCS CBOMX KOHCTHTYLHOHHBIX npaB u 005A3aHHOCTEH, YBAKEHHUS K
3aKOHY U IIPABOIOPAIKY;

TIPCACTABICHAS O CONHMANBHBIX HOPMaX M IIPABHIAX MEXKITHIHOCTHBIX OTHOLIEHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JIEATEIBHOCTH [PH CO3NAHMY Y4€OHBIX IPOEKTOB,
PCIICHAH yIEOHBIX U [I03HABATENBHEIX 33714, BHIIOMHEHNH XHMAYECKHX 9KCIEPUMEHTOB;

CIIOCOOHOCTH NOHHMATh M IPUHUMATH MOTHBI, HAaMEPEHUS], JIOTUKY H apTyMEeHTBI APYTHX
TIpH 2HAJIM3¢ PA3JIMIHBIX BUIOB y4eOHOM AeATEIBHOCTH;

2) naTpHOTHYECKOr0 BOCIHTARHAS:

HCHHOCTHOTO OTHOWICHHA K HCTOPHYECKOMY M HAayYHOMY HACJIENMIO OTEUECTBEHHOMN
XHMHH;

YBOKCHUS K Ipoleccy TBOPYECTBA B OGNACTH TEOPMH M HPAKTHYECKOTO [IPUMEHEHHS
XHMHH, OCO3HAHHS TOTO, YTO JOCTHXKEHHS HAYKH €CTh PE3yJbTAT JUTHTCIbHBIX HaOJIIOIeHui,
KPOMOTIMBBIX SKCIEPUMEHTAIBHEIX TIOHCKOB, IIOCTOSHHOTO TPYAA YIEHBIX H IIPAKTHKOB,

MHTEpECa M MO3HABATEIBHBIX MOTHBOB B IIOJNYYEHHH W HOCTIEIYIOIEM aHAaIHu3e
HHDOPMAIHH O [EPENOBBIX TOCTHKEHHAX COBPEMEHHOH OTEYECTBEHHOH XUMHH;

3) AyX0BHO-HPABCTBEHHOI0 BOCIHTAHMS:

HPABCTBEHHOTO CO3HAHHS, 3THIECKOTO MOBEIEHHSL;

CIIOCOGHOCTH OLEHUBATE CHTYAIHH, CBI3aHHBIE ¢ XHMUYECKHM SIBIIEHUSIMH, U IPHHAMATH
OCO3HAHHBIC PCIICHHAS, OPUCHTHPYSICH HA MOPATEHO-HPABCTREHHEIE HOPMBI H LEHHOCTH;

TOTOBHOCTH OLEHHBATL CBOE IIOBEACHME M TOCTYNKH CBOMX TOBAPHINEH C MOBHITHIL
HPABCTBEHHBIX M IIPABOBEIX HOPM M OCO3HAHHE ITOCTEICTBHIA STHX IIOCTYTIKOB;

4) hopMupOBaAHMS KYALTYPBI 3/10pOBbSI:

TIOHHUMaHMA HEHHOCTEH 30pOBOro M 6e30macHOro o6pasa JKHU3HH, HEOGXOIMMOCTH
OTBETCTBCHHOTO OTHOMICHUS K COOCTBEHHOMY (H3HYECKOMY U NCUXHYECKOMY 3710POBEIO;

COOMONIeHHs TIPaBHII Ge30MacHOr0 0GpPAINEHNs ¢ BEIIeCTBAMH B OBITY, IOBCEIHEBHOI
’KH3HH U B TPYZOBOH JESTENLHOCTH;



TIOHMMaHUS LIEHHOCTH TIPaBHII HHIUBHIYaTbHOTO W KOJUIEKTHBHOLO 6e3omacHoro
TIOBEJICHUS B CHTYaLHX, YIPOXKAFOIIHX 3A0POBEIO H XKH3HH JHO/IEIH;

OCO3HaHHs TOCIEICTBH H HeNmpHATH: BPCIHBIX NPHUBBIYEK (YHOTpebieHHs AJIKOT 0141,
HapKOTHKOB, KypeHH);

S) TpynoBoro BocmTanus:

KOMMYHHKAaTHBHOH KOMIICTEHTHOCTH B y4eOHO-HCCIe 10BaTeNbCKOH JEeSATEJILHOCTH,
o0IecTBeHHO TIO7Ie3HOH, TBOPYECKOIi H JIPYIHX BUIAX JEATEILHOCTH;

YCTAHOBKH Ha aKTHBHOE y4YacTHE B PCIICHUA TIPaKTHYECKHX 3a4a4 COLMATBHOLN
HalpaBJICHHOCTH (B paMKaX CBOEro KJ1acca, IKOJIBI);

HHTEpeca K NPaKTHIECKOMY H3YYEHHIO npodeccuii paszrHIHOrO polla, B TOM 4YHCIIE Ha
OCHOBC IPMMEHEHHS IIPEIMETHBIX 3HAHHUIH 110 XHMHH;

YBOKCHHS K TPY/y, JIOJAM TPYZa U Pe3yiibTaTaMm TPYIOBOH JEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BEIGOpY MHIMBHIYaNbHOM TpaeKTopuu 06pa3oBaHus, Oynymeii
Npodeccun 1 peanusanun cobCTBEHHEIX JKH3HCHHBIX IIJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEpECOB,
CIIOCOOHOCTEH K XMMHUH, HHTCPECOB M MOTpedHOCTEl 00ImecTBa;

6) sxoJI0rHYecKoro BocnuTaHMN:

IKOJIOTHYECKH 11€]IeC000pa3HOro OTHOLIEHHS K IIPHPOZIC, KaK HCTOYHMKY CYIIECTBOBAHHUS
JKU3HHU Ha 3emite;

TOHHMaHHSA I7100aIBHOTO XapaKTepa SKOJOTHYECKHX npobJIeM, BIUSHHUS S5KOHOMHUECKHX
TIPOLIECCOB HA COCTOSIHHE NPHPOHOH M CONHATBHOM CpeJbl;

OCO3HAHHMs HEOOXOAMMOCTH HMCIIONB30BAHMS AOCTHKEHHH XM JUISL pEIIeHUs] BOIIPOCOB
PalMOHAIEHOIO IPHPOIOIIONE30BAHMUS;

AKTHBHOTO HENPHATHSA JEHCTBHM, NPHHOCAI[HX BPCIl OKpYXKalOllled NMPUPOIHOM cpeje,
YMEHHA NPOTHO3HPOBATH HEGIArONPHATHBIE 3KOJOIHYECKHE IIOCTICACTBUSA NPEATPHHEMAEMBIX
JeiCTBHH U NpeoTBpallaTh HX;

HAJIHYHS  PAa3BHTOTO 3KOJOTHYECKOrO MBINIIEHHS, 3KOJOTHIECKORH KyJIBTYphl, OIBITA
ACATCILHOCTH  5KONIOTHICCKOH  HANpPABICHHOCTH, YMEHHS DPYKOBOJICTBOBaTbCS HMMH B
IIO3HABATETEHOH, KOMMYHHKATHBHOH U COIHAIBHOM [PAaKTHKE, CIOCOOHOCTH U YMEHHUS aKTHBHO
IIPOTHBOCTOATE UICOJIOIHH XeMoGhoOHH;

7) HeHHOCTH HAYYHOT0 O3HAHMS:

copmupoBannocTH MHPOBO33PCHHS, ~ COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3sBHTHS HAYKH M OOLIECTBEHHOMN MPAKTHKH

TOHVMAaHHS CHCUU(DHKH XHMHH KaK HAyKH, OCO3HAHHS e poid B GopMEpOBaHHH
PalOHAIPHOTO HAYYHOTO MBINIICHHS, CO3IAHHH IIEJI0CTHOTO IpEACTaBICHHA 00 OKpy:Karomem
MHPE KaK O €IMHCTBE NPHPOIbI M 4YeJIOBEKa, B MO3HAHHH IIPHUPOZHBIX 3aKOHOMEPHOCTEH M
PEIIEHUH NIPOBJIEM COXPaHEHUS TIPHPOIHOTO PaBHOBECHS,

YOCKIEHHOCTH B 0COGOH 3HAYMMOCTH XHMHH A1 COBPEMCHHOHM IMBHIIM3ALMM: B €&
TYMaHHCTAYECKOH HANpPAaBICHHOCTH W BAXKHOM POJIM B CO3JAHMH HOBOH Gasnr MaTepHaIbHOM
KYJBTYpBI, PELIEHHH ITIOOATBHEIX HPOOJIEM yCTOHIHBOTO Pa3BUTHS Y€JI0BEYECTBA — CHIPHEBOIL,
OHEPreTHYECKOM, NHINEBOM M 3KOJIOTHYECKOl Ge3omacHOCTH, B pa3BHTHH MEIUIIUHEI,
o0ecreYeHH  YCIIOBHif yCIemnoro TPYA2a ¥ 3KOJIOTHYECKH KOM(OPTHOH 3KH3HH KaXKIOT0 4ieHa
obuiecTBa;

CCTCCTBCHHO-HAYIHOM TIPaMOTHOCTH: IOHHMAHHSA CYIHOCTH METOJIOB TIO3HAHHS,
HCHONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIONB30BATE NoJIy4aeMele 3HAHHS IS
aHamM3a M OOBACHEHMS SIBICHHI OKPYXKaOIIEro MHpa ¥ NPOHCXOAAINHX B HEM H3MEHEHHIA,



YMEHHUA nerarts OGOCHOBaHHBIe 3aKIIIOYEHHS Ha OCHOBE Hay9YHBIX (i)aKTOB H HMEIOLTHXCS JaHHBIX
C LICJIBIO IMOJIYYCHH S I[OCTOBepHBIX BBIBOJZIOB;

CIOCOOHOCTH CaMOCTOATEILHO HCIIOJIB30BATE XHMHYECKHE 3HAHHUSA JJIA pelIeHus HpOGJIeM
B pCabHBIX KA3ZHCHHEBIX CHTYyaIusx;

noTpebHOCTAMMU;
HHTEpeca K 0COOEHHOCTAM Tpya B PasIHYHBIX chepax npodeccHoransHoll TEATENLHOCTH.,

METAIIPEJIMETHBIE PE3YJIbTATBI

MeTaHpeﬂMeTHBIG PE3yNbTaTEl OCBOEHHI y‘I66HOF0 npeaMera «XuMusay Ha YpoBHe
Cp€aHero 061[161'0 06pa3013aHHa BKIIFOYar0T:

SHCPrHd, SBIIEHHE, IPOIECC, CHCTEeMa, Hay4qHbIi (akT, npunnmm, THIIOTE3a, 3aKOHOMEPHOCTH
3aKOH, TEOPHS, HCCIIe/IOBAHHE, HabJlo/IeHHe, H3MepeHye, IKCHEPHUMEHT H JpyrHe);

YHHBEpcaJIbHbIe yueOHBIe  nelicTBHs (I103HaBaTeLHELE, KOMMYHHKaTHBHEIE,
PCTYJIATHBHEIE),  0becnednBaroIme hopMHEpOBaHHE  (PYHKIHMOHATBHON I'PaMOTHOCTH W
COLHAIBHOM KOMIIETEHIINH o0yuJarommxcs;

CIIOCOOHOCTE  06yyaromuxcs HCIIOJIB30BATh  OCBOEHHEIE MEXINCIHILIMHAPHEIE,
MHPOBO33PCHYECKHE 3HAHHMS M YHHBEPCATBHBIC Y4eOHble NeHCTBHS B I03HABATENBHON I
COLIHAIIEHOM MpaKTHKE.

Mertanpeamernrie PE3YNbTaTBl OTPaKalOT OBJIANEHHE YHHUBEPCANbHBIMH  Y4eOHBIMHI
[I03HaBaTeIbHBIMH, KOMMYHUKATHBHBIMH 1 PETYIISITHBHBIMH JICHCTBHAMH.

Osuanenne ynusepcansabivu Y4e0HBIMH N03HABATEILHBIME NeHCTBHIMH:

1) 6azoBb1e tormyeckue neiicTBus:

CaMOCTOSATENIbHO  GOpMyIHpOBaTh H aKTyalusHpoBaTh IPOGIEMY, BCECTOPOHHE eé
paccMaTpHBATh;

OTPENICIATs LENH JeATeNILHOCTH, 3auaBast TTApaMeTPEl M KPHTEPHH HX HOCTHXKEHHS,
COOTHOCHTE PE3YJIBTAThI IEATENLHOCTH C IIOCTABTeHHEIMH LEJISIMH;

HICIONIE30BATE NPH OCBOCHWM 3HAHHH HPHEMBI JIOTHYECKOro MBIIICHHS. — BBIAENATH
XdpaKTCPHBIE TIPH3HAKM IIOHATHH M  YCTAHABIMBATE HX B3aUMOCBS3b, HCIIOJIB30BATH
COOTBETCTBYIOIUME IOHATHS ISt OGBACHEHHS OTHEIbHEIX (baxToB u sBNCHMIL;

BBIOMPATh OCHOBAHHS H KPHTCPHH ULl KIaCCH(DHKAIINY BEIECTB M XHMHYECKHX peaKImii;

YCTaHaBIIMBATh IPHYMHHO-CIICACTBEHHbIE CBA3H MEXY H3y4aeMBIMH SIBIICHHAMHY;

CTPOHTE JIOTHYECKHUE PACCy kK ACHHS (MHTyKTHBHEILE, ACTYKTHBHEIE, 110 AHAIIOTHH ), BBISIBIISTD
3aKOHOMEPHOCTH H MPOTHBOPEYHS B PACCMATPHBAEMBIX ABIIEHUSX, (OPMYITHPOBATH BHIBOILI H
3aKJIFOYEHHS;

TIPUMEHATE B NPOIECCE MO3HAHHS, UCMONb3YeMEIE B XHMUH CHMBOJIHYCCKHE (3HAKOBBIE)
MOJETIH, IPe0OPa3OBBIBATE MOIENELHEIE TMPEACTABICHHA — XHMHYECKHH 3HaK (CHMBOIT) 3JIEMEHTA,
XHMHYECKas (OpMyna, ypaBHEHHE XHMIUECKOH PCaKIMA — TPH pEIIeHHH Yy4eGHBIX
TO3HABATE/IbHEIX H IPAKTHYECKHX 33124, IIPHMEHATh HA3BAHHEIC MOJICIIbHEIE NPeACTABICHHS IS
BBIAB/ICHH XapaKTEPHBIX PU3HAKOB H3Y4aeMbIX BEIIECTB U XHUMHYECKUX PeaKIHi.



2) 6a3oBBIe HecTeNOBATEIbCKHE aedcTBUN:

BIANCTh OCHOBAMH METO/I0B HAYYHOTO MO3HAHHSA BEIECTE 1 XHMUYECKUX PeaKIuii;

dopMymupoBaTe memm W 3azaum MCCICNI0BaHNUS, HCIOJIB30BaTh IIOCTABACHHBIE K
CaMOCTOATEIIBHO C(HOPMYITHPOBAHHEIE BOIPOCH B KAYecTRe HHCTPYMEHTA IIO3HAHUSA U OCHOBEI
AUtst QOPMHUPOBAHES THIIOTE3HI 10 TIPOBEPKE NPABHIEHOCTH BHICKA3BIBAEMBIX CyIKICHHIL;

BITAZIETe  HABEIKAMH CaMOCTOATENBHOTO IINNAHUPOBAHHS W TIPOBEJICHUSA YYEHHYECKHX
IKCIIEPUMEHTOB, COBEPLICHCTBOBATE YMEHHS HaGMONaTh 3a XOZIOM TIpoIecca, CaMOCTOATEIBHO
TIPOTHO3HPOBATb €ro  pesyibTar, (OPMYTMPOBAaTh 06OGIICHHS K BBIBOJIbI OTHOCHTEIHLHO
AOCTOBEPHOCTH PE3yJITATOB HCCIEN0BAHNSA, COCTABIISTE 000CHOBAHHBIH OTYET O MPOJIETAHHOM
pabore;

IPHOOPETaTs ONBIT YYEHHYECKOH HCCIIeI0BATENLCKOM H TIPOCKTHOH JEATEIbHOCTH,
NPOSBJIATE CIIOCOOHOCTE M TOTOBHOCTD K CaMOCTOATEIBHOMY IIOMCKY METONOB pelleHHUs
MPaKTHICCKUX 3a/1a4, IPUMEHEHHIO PA3THIHBIX METO0B [TO3HAHMS,

3) pabora ¢ undopmanueii:

OPHCHTHPOBATBCS B PA3IMYHBIX HCTOUYHUKAX MHGOpMauuK  (HAayYHO-TIOMy ISpHAs
JHTEpaTypa  XHMHYECKOrO CONEPXKAHHS, CIPABOYHEIE nocobus, pecypcst UntepHera),
aHATTH3HPOBATH HH(POPMALIUIO Pa3IHYHEIX BHIOB H (hopM npesCTaRIIEHAS, KPHTHUYECKH OLIEHHBATS
€€ I0CTOBEPHOCTH M HENPOTUBOPEUHBOCTS,

opmyupoBars 3anpocsr u TIPUMCHATE pasIMYHbIE METOABI NPH IOHCKE M OTGOpe
HHpOpPMaNHH, HeOGXOMMMOI ISl BRIMOTHEHHS Y4eOHEIX 3a/1a4 ONpeNeNEHHOTO THIIA,

NPUOOPETATh ONBIT HCIOIb30BAHHMS HH()OPMAITHOHHO-KOMMYHHKATHBHEIX TEXHOIOIHH 1
PA3IHYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO BBIOMPATH ONTHMANBHYIO (hopMy OPEACTaBICHHS MH()OPMAIMH (CXEMBI,
rpaduKu, MarpaMMbl, TaGIHITEL, PHCYHKH H JpyTHe);

HCIOIb30BATE  HAY4HBIH s3BIK B KavecTBE CPEACTBA NpPH paboTe € XHMHUECKOM
uHDOpMaKel: NPHMEHATh MEKIpeIMeTHbIE (pusuueckne u MaTeMaTHYecKHe) 3HAKH U
CHMBOJEIL, GOPMYIIBL, a6 peBHATYpbI, HOMEHKIIATYDY;

HCTIONb30BATE M IPE0OPA3OBBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATISIHOCTHL

On.najenne yHHBepCATLHBIME KOMMYHHKATHBHBIME NelCTBHAME:

3anaBarh BOIPOCHI IO CYWIECTBY 0OCYX/aeMOM TeMbI B X0/€ AHANOra W/HilH IHMCKYCCHH,
BbICKA3BIBATG  MJICH, (OPMyIHPOBATh CBOM TNPEVIOKEHHS OTHOCHTEIbHO BEIIOMHCHHIS
NPeIOKEHHOH 3a1a9m;

BRICTYIIATh C NpE3eHTalUeld pe3ylIbTaToB MO3HABATEIBHON JAEATEIBHOCTH, HOTYYEHHBIX
CaMOCTOATCJPHO MJIM  COBMECTHO €O CBEPCTHHKAMH IIPH  BBINOJHEHHH XHMHYECKOTO
IKCIICPUMCHTA, NPAKTHYECKOH paboTHl MO HCCICIOBAHMIO CBOMCTB H3yd4aeMbIX BEILECTB,
peaM3aluK  y4eOHOro mpoexta ¥ (OPMYIHPOBATH BEIBOABI 11O pe3ynapTaraM IpoBeIEHHBIX
HCCIIEI0BaHHH ITyTEM COTTIACOBAHHS O3HIHH B X0JIe 00CYKICHHAS X 0GMEHA MHEHHSIMIL

Opiagenne yHHBepcaaLHLIMHA Pery IS THBHBIMH JeiCTBHSIMIE:

CaMOCTOATE/IHO ITUIAHMPOBATh H OCYIIECTBATH CBOIO MO3HABATENHHYIO ICSTEIBHOCTS,
OTpejieNsis e€ LUeNMd U 3a1a9d, KOHTPOIHPOBATE M 110 Mepe HeOGXOTHIMOCTH KOPPEKTHPOBATE
MPE/UIaraeMbIi arOPUTM NEHCTBHH NPH BHIMOJHEHMH yYEOHBIX H HCCIICLOBATENLCKIX 3aj1ay,
BbIOMpaTh Haubonee 9(PeKTHBHBIA Croco6 HX PCIICHUS C YyYETOM ITOJIYYSHHS HOBBIX 3HAHHH O
BELIECTBAX U XMMHYECKHX PEAKIIHSIX;

OCYHICCTBIIATE CAMOKOHTPOJIb CBOCH ASSTENLHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.



IIPEAMETHBIE PE3VJIbTATBI

10 KJIACC

IIpenmerHbie pesynbraTsr ocBoeHus Kypca «OpraHudecKas XUMHS» OTPAKAIOT:

c(hOpPMUPOBaHHOCTE TIpencTaBNeH T 0 XHMHYECKOH COCTaBJIAIOEt €CTEeCTBEHHO-HAYYHOH
KapTHHBI MHpa, POJIH XHMHH B II03HAHHH SRJICHHIA NPUPOJEI, B GOPMHPOBAHUHE MBINIICHUS |
KYJIBTYPEL JIMYHOCTH, €& (YHKIHOHAIBHOMH TPAMOTHOCTH, HEOOXOMMMOM st pemeHus
NPAaKTHYCCKUX 3a1ad M SKOJOTMYECKH OGOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/I0POBEIO W
NPHPOJIHOI cpenge;

BIAACHHC CHCTCMOH XMMMYECKMX 3HAHHH, KOTOpas BKIIOYAET: OCHOBOMOJIATAOLIHE
TOHATHS (XHMHYECKHH 5JIEMEHT, aToM, S7IEKTPOHHAA 000JI09Ka aToMa, MoJeKya, BaJleHTHOCTS,
SJIEKTPOOTPHLATEIBHOCTD, XHMHYECKAas CBSI3b, CTPYKTYpHast Qopmyna (pasBépHyTas u
COKpAl€HHAsA), MOJb, MOJNSpHAs Macca, MOIIIPHBIH ~ 00BEM,  YITIepomHEIH  cKeer,
(yHKuMORansHas rpynma, pagmkan, M30MEpPHSA, H30MEpEl, TOMOJIOTHYECKHH PsN, OMOJIOIH,
YITICBOZIOPOJIBI, KUCIOPOJ U a30TCOAEPIKAIINE COSTHHEHMS, MOHOMED, MOJHMED, CTPYKTYpHOE
3BCHO, BEICOKOMOJICKYJIAPHBIE COEIMHEHHUS); TEOPHH M 3aKOHBI (TeOpHA CTPOCHUA OPraHHYECKHX
BemecTB A. M. Bytneposa, 3akom COXpaHCHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYCCKHH A3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHHUSA, JeKaIUe B OCHOBE MOHMMaHHS
TIPUHHHOCTH M CHCTEMHOCTH XMMHYECKUX SBJICHHMI, (DaKTONOTHYECKHe CBEIICHH: O CBOMCTBaXx,
COCTaBe, MOJIYICHHH M O€30IIaCHOM HCIIOJIb30BAHMH BaYKHEHIIIX OpraHH4eCcKUX BELIECTB B OBITY
H TIPAKTHYCCKO# AeATETEHOCTH YeI0BEKa;

ChOPMHPOBAHHOCTE YMEHHH BBIABIIATH XapaKTepHbIC MIPU3HAKK MOHATHH, YCTAHABIHBATE
HX B3aUMOCBA3b, HCIIOJ30BATE COOTBETCTBYIOIIHE IOHATHSA TIPH OIMCAHHH COCTaBa, CTPOEHHUS H
NPEBPAICHAH OPTaHUYECKHX COEINHEHHIA;

c(hOPMHUPOBAHHOCTE YMEHHMi HCIIONB30BATE XAMHYECKYI0 CHMBOJIMKY IJIi COCTABJICHHS
MOJICKYIAPHBIX H CTPYKTYPHBIX (PasBEPHYTOH, COKPAIIEHHOIT) BopMyIT OPraHHYECKUX BEILECTB
W yPaBHCHHH XMMHYECKHX PeaKUWii, H3rOTaBIHBATE MOJIEIH MOJIEKYJI OPTaHMYECKHX BEIIECTB
AT LIUTOCTPALMH HX XMMHYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHSL;

chOpMHUPOBAHHOCTE yMEHMI YCTAHABIMBATE NPHHAUIEHHOCTh M3YIE€HHBIX OpPraHiYecKHX
BCIIECTE MO MX COCTaBY M CTPOCHHIO K ONPEIENEHHOMY Kiaccy/Ipylie coeadHeHHi
(YyrneBomoponsl, KHCIOPOX U A30TCOJCPXKAIME  COCMHCHHS, BBICOKOMOJIEKYIIAPHBIE
COCNIMHCHHs), aBaTh MM Ha3BaHHS II0 CHCTEMATHYECKOM HomeHnknatype (IUPAC), a Taike
UPHBOMHTL TPUBHANLHBIC HA3BAHHs OTAENBHBIX OPraHHYCCKHX BEIIECTB (ITHIIEH, IIPOIIMJIEH,
AUCTHJICH, OTHJICHITMKONb, TIMUEPHH, (eHom, dQopMansierun, ameranszerun, MypaBbHHas
KHCJIOTA, yKCyCHAs KMCIIOTA, OJICMHOBAS KMCIIOTA, CTEAPMHOBAs KHCIIOTA, TII0K03a, (PpyKTO3a,
Kpaxma’l, IeJUII0JI03a, TTTHIHH);

COPMHPOBAHHOCTD YMEHHS ONPENENATH BHBI XMMHYECKOH CBS3H B OpPraHMYeCcKHX
COCIMHEHUSIX (OZIMHAPHEIE U KPATHEIE);

c(OpPMUPOBAHHOCTS YMEHHS IIPUMEHSTh MOTOKEHHS TEOPHH CTPOEHHS OPraHHYEeCKHX
BemectB A. M. ByTnepoBa st o6bsICHEHHS 3aBHCHMOCTH CBOMCTB BEILIECTB OT UX COCTABA M
CTPOCHHS; 3aKOH COXPaHEHHUS MacChl BELIECTB;

CpOpMUPOBAHHOCTE yMEHHI XapaKTEPH3OBATh COCTaB, CTpoeHHE, (QU3HYECKHEe U
XHMHYECKHE CBOHCTBA THIIMYHBIX HPE/CTABATENEH PA3IHIHBIX KIACCOB OPraHHYECKUX BEIIECTB
(Meran, sTaH, STH/EH, NpPOIMICH, auetuneH, Oyrammen-1,3, merun6Gytammen-1,3, OeHso,



METAHOII, 3TaHOJ, STHJICHIIMKOND, IIMLIEPHH, deHo, AlCTANBJCTH], MyPaBbUHAS M YKCYCHAs
KHCIOTBI, TIJIIOKO3a, KpaxMal, Ie/UI0JI03a, AMHHOYKCYCHAs KHCJIOTa), HILTIOCTPUPOBATH
TCHETHYCCKYIO CBSI3b MEX/y HUMU ypaBHEHHIMH COOTBETCTBYIOIINX XHMHYECKHX DPEAKIHil ¢
HCII0NB30BaHUEM CTPYKTYPHBIX hopMyr;

COPMHPOBAHHOCTE YMEHHUS XapaKTepU30BaTL HCTOYHHKH YIJIEBOAOPOLHOTO CHIPHS
(nedTh, mpupommEIi ras, YIOIib), CHOcoObI MX IepepaboTKH u IIPaKTHYECKOE IIpPHMEHEHHE
IIPOJTYKTOB IIEepepaboTKH;

ChOPMHPOBAHHOCTE  yMeHHI [IPOBO/IMTE BBIMUCJICHHSA [0 XHUMHYECKHM ypaBHEHHSM
(Maccel, 00BEMa, KOTMYeCTBa HCXOIHOTO BEIICCTBA HJIK IIPOJIYKTa PEaKIHH 110 U3BECTHEIM Macce,
00BEMY, KOJIMYECTBY O/IHOTO M3 HCXOIHBIX BEIICCTR MK IIPOJIYKTOB pEaKIIHH);

chOpMUPOBAHHOCT yMEHHMI BIameTh CHCTEMON 3HAHUH 06 OCHOBHBIX METOAAaX HAYYHOI'O
TIO3HAHHA, HCIIONB3YEMBIX B XHMHH NPH H3YYCHHH BEIIECTB M XHMHUUECKHX SBIICHHI
(nabmomenue, u3MepeHue, OKCIIEPHMEHT, MOIEIHPOBAHHE), HCIOJIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HaHUA JUIs IPUHATHS PEMICHHH B KOHKPETHBIX )KU3HEHHBIX CHUTYalUIX, CBA3aHHBIX
C BEIIECTBAMH U HX IIPUMEHEHHEM;

chOopMHUPOBAaHHOCTH YMEHHIT COGIIOIATH IIpaBHJIa MONB30BAHUA XHMHUYECKOH TOCYNION H
n1abopaTOpHEIM 06OPYIOBAHMEM, A TAKKE npaBuiia 00pameHys ¢ BEMECTBAMHE B COOTBETCTBHH C
MHCTPYKIMMSMHU 110 BBITIOJIHEHHIO Ta0OPaTOPHBIX XMMHYECKHX OIBITOB;

C(OPMHUPOBAHHOCTE YMEHHI IUIAHHPOBATH M BHITONHATh XHMHYECKHiL OKCIIEPHMEHT
(TIpeBpalleHns] OPraHHYECKHX BEIECTB IIPH HarpeBaHUH, MOJyYCHHE 3TWIECHA W H3YYEHHE €ro
CBOMCTB, Ka4E€CTBEHHBIE PEAKIIHH OPIraHMIECKHX BEIIECTB, ACHaTypanus 0€NIKOB IIpH HarpeBaHHH,
IBETHBIE PEAKIHH O€JIKOB) B COOTBETCTBHH C IIPaBHIAMH TEXHHKH 6€30IaCHOCTH Ipu 0OpaleHuH
C BEIIECTBAMH U JabOPaTOpHEIM 0GOPYHOBaHHEM, HPECTaBIATH Pe3yabTaThl XUMHYECKOTO
OKCIIEPUMEHTAa B ()OpMe 3amHCH YpaBHCHHH COOTBETCTBYIOIIMX PEaKLMi | (bopMynupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YIbTATOB;

c(OPMHPOBAHHOCTS yMeHHMiT KPHUTHYECKH AHATH3UPOBATh XHMHYECKYI0 HH(OPMALHMIO,
0Ty aeMyI0 M3 Pa3sHBIX HCTOYHHKOB (Cpe/icTBa MaccoBol nH(popmarmu, UuTepHeT u Apyrux);

COPMHPOBAHHOCTE yMEHHMI COOMIONATH IIPABHIA 3KOJOTHYECKH 1enecoo0pasHoro
NOBE/ICHUA B OBITY M TPYNOBOH MEATENFHOCTH B LENSX COXPAHEHHS CBOETO 3JI0POBBS U
OKpY’KalOLIeH MPHPOJHOH CpPEeIbl, OCO3HABATh ONACHOCTh BO3JEHCTBHS HA JKHBBIC OpraHu3MBI
ONPENCICHHBIX OPraHWYeCKUX BEIIECTB, MOHHUMAs CMBICT TokasaTtens IIJIK, mosicHATs Ha
IpUMEpax CHOCOObI YMEHBINCHHS U NPEIOTBPALICHHS. HX BPEIHOrO BO3AEHCTBHSI HA OpraHH3M
YeJIOBEKa,

A 00y4arIuxcs ¢ OrpaHWYeHHBIMH BO3MOYKHOCTAMH 3JIOPOBbSI: YMEHHE IPHMEHATH
3HaHHs 00 OCHOBHBIX JOCTYIHBEIX METOAaX MIO3HAHHS BELIECTB M XUMHYECKHX SIBJICHUIA;

JULS CIIETIBIX M CTTA0OBH/ISIIMX O0YYAIOIUXCS: YMEHHE HCIIOB30BaTh Pelbe(hHO-TOUSTHYIO
cucreMy obo3Hauennit JI. Bpaitis s 3anucH XUMHYIECKHX dbopmyi.
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