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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero o0pa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®enepanyy, peanu3yOIIUX OCHOBHBIE 00pa3oBaTEeNbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1Iel crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaOIIUXCS CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOIATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHNX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHMS 3aKOHOB NMPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJloBEeKa, a TakKe DKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3MI0POBBI0 WM TPHUPOAHONW cpene. Peammsyercss xumuyeckoe oOpa3oBaHUe
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero o0pa3oBaHus CPeACTBAMH y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUHW, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IIMBMIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHATBEHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W KU3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHass XMMHS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSL.

B cooTBercTBHM C OOIIMMU IEISIMH U TPUHIUIAMU CPETHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaronmxcs, HEOOXOJUMYKD UM i1  BBIPA0OTKM  MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MNPOAOJDKCHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMa  nipeAMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOIas W HEOPraHWYecKas XHMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAaHHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHu4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMera oO€eCleyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHHI0 YydyeOHOro Marepuaja U OO0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKMX M  DIJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHu4eckod XUMHM IOJy4YarOT pa3BUTHE
chOopMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs MEPBOHAYAIBHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUSD» OOYyYarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX MO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAX M NPUMEHEHHMM, & TAKKE O XUMHUYECKUX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U TNPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAaTh MHGOPMAILUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMMXCA MHPOBO33PEHUYECKONM OCHOBBI JUIsl MOHUMAHHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MyTEM OSKCIEPUMEHTA H
pelIeHUs] MPOTHUBOPEYMI MEXIYy HOBBIMM (akKTaMU U  TEOPETUUECKHUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3aad  BOCIUTAHUS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopmHupoBaHHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMYHBIX BHUJOB JIEATENBHOCTU: pEUIEHUs MpoOJieM, IOUCKa, aHaiu3a Hu
00paboTku nHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeTHETO 0OIIero 00pa3oBaHus, MPH OINPeAeICHUN
COJEPKATENIbHON XapaKTEpUCTUKU IeJIed H3y4eHHUs IpeAMETa HalpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C



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

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IOHUMAHWE CYIIHOCTH IOCTYIIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAyYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTesibHasi XapaKTepUCTUKA LIeJIel U 3aa4 U3y4YeHHUs
IpeaIMeTa B IPOrpamMMe 1Mo XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeroHs B
OpernojaBaHUM XUMUM B OoJblled CTeNeHH OTAAETCA  MpearnovYTeHHe
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydeHHus, OpPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUU, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO NOJIYYEHUS 3HAHUN W NPUMEHEHHUS WX B PEalbHOU KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

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

ajanTaius 00y4aroluXxcsl K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOLIEIOCS MHUpA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIBHOE 3HAYEHUE [UIS Pa3IUYHbIX BHIOB
JESITEIbHOCTH: PELIeHUs! MpoOseM, MOUCKa, aHanu3a U o0paboTku HHpopmamu,
HEOOXOMUMBIX U1 NPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAET
BAKHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe U1 OLEHKH C IO3ULUI



HKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaroImMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUHU B COOTBETCTBUHU C KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIH30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXJIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XHMHUH, €€ BaXXHOW POJM B PEHICHUH TJIOOAIBHBIX MpoOieM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUSI K TIPUPOJEC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPHUHITHS TPAMOTHBIX DEIICHUNA B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

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

OO11ee YncIo 9acoB, OTBEAEHHBIX JIJISl U3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKON XUMUK

[Ipenmer opraHMyecKkOM XWMHUU: €€ BO3HUKHOBEHWE, PAa3BUTHUE M 3HAUYECHUE B IIOJYYCHUH HOBBIX BEIIECTB U
MarepuasioB. Teopus CTpoeHUs opraHudeckux coenuHeHud A. M. bytiepoBa, €€ oCHOBHBIE MOJIOKEHUA. CTPYKTypHBIE
dbopMysbl OpraHMyYecKHX BemiecTB. [omosorus, uzomepus. XHUMHUECKass CBSI3b B OPraHMYECKUX COCAMHEHUSX —
OJIMHAPHBIEC U KPaTHBIEC CBS3H.

[IpencraBnenrie o KiaccupuKalid OPraHUMYECKUX BellecTB. HomeHkiaTypa OpraHUYecKuX COCIUHEHUMN
(cucTeMatnueckas) U TPUBHAIbHBIC HA3BaHUSI BAXKHEHIITUX MPEJICTABUTEIEH KIIACCOB OPraHUUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/bl U3YyUEHHUS BEIICCTB UM UX MPEBPAICHUI: 0O3HAKOMJIEHHE C 00pa3liaMu OpraHuYeCKUX
BEIIIECTB U MaTepuajiaMud Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKUX BEIIECTB, HAOIIOJACHHE M OIMHUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUI0 OPTraHWYECKUX BEHIECTB MPU HArpeBaHWM (IUIaBlieHWE, OOYTJIMBAaHHUE U
TOpEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHMU psAA. MeTaH W 3TaH — NPOCTEHIIHNE MPEICTABUTENN AJIKAHOB:
bu3nUecKkue M XUMHUYECKHE CBOMCTBA (peakuuu 3aMelIeHUsT W TOPEeHHs), HaXOXJACHUE B MPUPOJE, IMOIyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUIN psAl. DTUIEH U NPONWIEH — MPOCTEUIINE MPEACTABUTEIN AITKEHOB:
dbuznyeckue W XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpATaAllUM, OKUCICHHUS W
MOJIMMEPU3ALINN ), TOTYyYCHUE U TPUMEHECHHUE.

Ankanuensl: OyramueH-1,3 u wmetwnOyraauwes-1,3: cTpoeHue, BaKHEHIIME XWMUYECKHE CBOWMCTBA (peaKius
nonumepusanun). [losydeHne CHHTETUYECKOTO KayuyKa U PEe3UHBI.



AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOECHHUS, TOMOJIOTMYECKUM psii. AINETUIEH — MPOCTEHIINI IpeacTaBUTEIb
QIKWHOB: COCTaB, CTpOEHWEe, (PU3NUYECKHEe W XUMHUYECKHE CBOWCTBA (PEaKIMW THUIPUPOBAHUS, TaTOTCHHUPOBAHUSA,
ruapaTaluu, TOPEHUs ), MOJyUYCHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (GU3HMYECKHME U XUMHUYECKHE CBOMCTBA (peakiMu TaJOreHUPOBAHUS U
HUTPOBAHMUs), MMOJYUYCHUE U NPUMEHEHHE. Toayon. cocmas, cmpoerue, usuveckue u Xumuueckue ceolucmea (peaxyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUSL), NOJYyUeHUue U npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHuecKass CBSI3b MEXKIY
YTJIEBOIOPOIaMU, TPUHAJICKAIIMME K PA3JIMUYHBIM KJIaccaM.

[IpuponHble HMCTOYHHKU YIIEBOAOpoa0B. Ilpupoanwiii ra3 u mnonyTtHble HedTsHbIe Ta3pl. Hedts um e
npoucxoxaeHue. CrocoObl mepepaOOTKH HEePTH: TEPEroHKa, KPEeKUHT (TePMUUYECKUN, KaTAIUTHYCCKUN), MUPOJIH3.
[IpoaykTel mepepaboTku HePTH, UX MPUMEHEHHWE B MPOMBIIUICHHOCTH U B ObITy. KamMeHHBIN yrojib M MPOAYKTHI €ro
nepepadoTKu.

DKCIEepUMEHTAIbHBIE METO/bl M3Y4YEHHUS BEIIECTB W HMX MPEBpAIlCHUI: O3HAKOMIICHHE C 00pa3liaMH IU1acTMacc,
KaydykoB H pe3uHbl, komiekiuu «Hedpts» wu  «Yromap», MoaenupoBaHHE MOJICKYJ  YIJIEBOJOPOJOB M
raJIOreHOIPOU3BO/IHBIX, MPOBEICHUE TPAKTHYCCKON pabOThI: MOTyYEeHHUE STUJICHA U U3YYCHHUE €r0 CBOMCTB.

PacuéTtHbie 3amaun.

Bbluncienuss mo ypaBHEHMIO XMMHUYECKOM peakluu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WIIU
MPOJYKTa PEaKMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4eckue coeJMHeHUs

[TpenenbHbIE OAHOATOMHBIE COUPTHI. METaHOI U 3TAaHOJ: CTpOeHue, (U3NYECKUe U XUMUYECKUE CBOMCTBA (peaKIiu
C AKTUBHBIMH METaJJIaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE), MpUMEHEHHe. BoIopoaHbie CBSI3M MEXAYy MOJIEKyJaMu
cnupToB. JleNCTBHE METAHOJIA U TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroaromMHble CHHUPTHL. ITHIECHIJIMKOIb W TJMIEPUH: CTPOCHHE, (PU3MUYECKHE W XUMHUYECKHE CBOMCTBa
(B3aMMOJEHCTBHAE CO IIEJOYHBIMM METAUIAMHM, KAayeCTBEHHAs pEAaKUWs Ha MHOTOaTOMHbIE CHUpThI). JlelicTBue Ha
opraHusM 4enoseka. [I[pumenenne rmmuepuHa U STUIECHTJIMKOIIS.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKHE U XUMUYECKHE CBOMCTBAa. TOKCHMYHOCTh (eHouna. [Ipumenenue dpenona.

Anpaerunpl U kemonsvl. @opManbIerul, aleTaIbIEIU]l: CTPOEHUE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (peaklnu
OKHUCJIEHUS] 1 BOCCTAHOBJICHUSI, KAUECTBEHHbBIE PEAKLINN ), IOJYUYEHHUE U IPUMEHEHUE.



OMHOOCHOBHBIE TIPEEIbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasl KHCIOTBI: CTpOEHHUE, (hU3HUECKUe U
XMMHYECKHE CBOMCTBa (CBOICTBa, 0OOIIME IS KiIacca KUCJIOT, peakuus dTepuuKainu), MOIydeHHEe W NpPUMEHEHHUE.
CreapuHoBasi M OJICMHOBAsl KHUCIIOTHl KaK IPEICTABUTEIM BBICIIMX KapOOHOBBIX KHUCJIOT. MbUIa Kak COJM BBICHIMX
KapOOHOBBIX KUCIJIOT, UX MOOLIEE IEHCTBUE.

CrnoxHble 3(pupbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. I'maponu3 cnoxsbx 3¢gupoB. XKXupsl. 'naponns xupos.
[Ipumenenue xKupoB. bruonornueckas poJb JKUPOB.

VYrieBoapl: cocraB, KiIacCH(pUKALMS YIVIEBOIOB (MOHO-, AW- W MoOaMcaxapuiabl). [OKo3a — mnpocTelmmii
MOHOCAXapua: OCOOEHHOCTU CTPOEHHUS MOJEKYJbl, (U3MUEeCKMe W XMMHYECKHE CBOMICTBa (B3aUMOJECHCTBUE C
ruapokcuom Meau(ll), okucnenne amMmmuadHbIM pacTBOpoM okcujaa cepedpa(l), BoccranoBieHne, OpoKeHUE TITIOKO3bI),
HaX0XJIEHUE B IPUPOJIE, IPUMEHEHHE, Ononorudeckas posib. @orocunre3. @pyKkro3a Kak H30Mep TITIOKO3bI.

Kpaxman u nesmtono3a Kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalia U HeJUTi0103bl. PU3NYecKre 1 XUMUYECKUE
CBOMCTBA Kpaxmaina (TUApOJIN3, KAYECTBEHHAs PEAKILIHsI C HOAOM).

OKCIIepUMEHTANIbHBIE METOJAbl M3Y4YEHMsI BEIIECTB U MX MPEBPALCHUI: MpOBEACHHE, HAOIIOJCHWE U ONHCAHHE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIUMU OJHOATOMHBIX CIUPTOB (OKUCIIEHHWE 3TaHOja
okcugom wmeau(ll)), MHOroaroMHeIX cnupTOB (B3auMojecTBUE TIiuuepuHa ¢ ruapokcugom wmemu(ll)), ampneruaos
(oKHCIIeHHe aMMHaYHbIM pacTBopoM okcuzaa cepedpa(l) u runpoxcuaom menu(ll), B3aumopeiicTBue kpaxmaia ¢ H0JI0M),
MIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WM
MPOJYKTa PEaKMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO M3 MUCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak am(poTepHble oprannyeckue coenuHeHus. Guznueckre U XMMUYECKHUE CBOMCTBA AMUHOKHUCIIOT
(Ha mpuMepe rauurHa). buonornyeckoe 3HaueHNE AMUHOKHUCIOT. [lenTuapt.

benku kak mpupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBruyHasi, BTOpruuHas U TpeTUYHasi CTPYKTypa OeJIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJIU3, A€HATYpalusl, KAaUeCTBEHHbIE PEAKIIMU Ha OEJIKH.

DKCNEepUMEHTANbHBIE ~ METOJbl M3Y4YEHUsI BEUIECTB U WX NPEBpallleHUid: HAOMIOJACHHWE W OINKCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OEJIKOB IIPU HATPEBAHUU, IIBETHBIE PEAKIIMH OCIKOB.



BbicoKkoMoJ1eKy IsIpHBIE COeUHEHUS

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPU3AINH, CPEAHSSI MoJieKylsapHas Macca. OCHOBHBIE METOJI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

DKCNepUMEHTAIbHBIE METOJbI M3YUYECHHS BEILIECTB M UX IMPEBpAIllCHHI: 03HAaKOMJIEHHE ¢ o0pa3liaMi MPUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eU NMpU U3YYEHUM OpraHnyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS udepes
UCITIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHSATHUH, SIBISIONIUXCS CUCTEMHBIMU IS OT/AEIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IMKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIW3, CUHTES,
KJIacCU(pUKaIKs, IePUOAUIHOCTD, HAOTIOCHIE, N3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®duzrka: MaTepusi, SHEPTUsI, Macca, aTOM, PJECKTPOH, MOJIEKYJIa, YHEPTETUYECKUIM YPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHHE BEIIECTBa, PU3UUECKUE BEIIMYMHBI U €TUHUIIBI X U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouochepa, oOMEH BeEIIECTB B OpraHu3Me, (POTOCHHTE3, OHMOJIOTHYECKH aKTHUBHBIC
BelecTBa (OCJIKHU, YTraeBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTITUBO, PECYPCHI.

TexHOoNorus: THUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO THUTAaHWSA, MOIOIIME CPEACTBA, JIEKAPCTBEHHBIC H
KOCMETHUYECKHE TpernapaTsl, MaTepHaIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

[NDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 XMMHMM HA BA30BOM VYPOBHE
CPEJHEI'O OBILEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHSI OOYYalOIIUMHUCS MPOTPAMM CPEIHEr0 OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpEeIMETHbBIM M TpeaMeTHbIM). HayduHo-meToguueckoil OCHOBOWM AJig pa3paboTKu



IUTAHUPYEMBIX PE3YJIBbTATOB OCBOEHUS MPOTPAMM CpPEIHEro oOIero oopa3oBaHUs SBISETCS CHCTEMHO-ACSITEIHBHOCTHBIN
MOAXOI.

B CcOOTBETCTBHMU € CHUCTEMHO-AESITEIBHOCTHBIM TOAXOAOM B CTPYKTYpE JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
npeaMeTa « XMMHUs Ha YPOBHE CPEeTHETO 00IIero o0pa3oBaHus BbIJECICHBI CIEIYIONUUE COCTABIISIIONIHIE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUICKON TpaKJaHCKOM HWIEHTUYHOCTHU — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITETILHOCTU U CAMOOIIPEIEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KJIFOUYEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaguIiii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJIMYue MPaBOCO3HAHUS SKOJOTUUECKON KyIbTYpPbhl U CIIOCOOHOCTU CTABUTH 1IN U CTPOUTH KM3HEHHBIE TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTalOTCsl B €IUHCTBE y4e€OHOM M BOCHUTATEIHHOU
JEATEIIBHOCTH B COOTBETCTBHUM C T'YMaHUCTUYECKUMHU, COUMUOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMH IEHHOCTAMH M
ujeagaMi POCCUUCKOTO TpakJAaHCKOro oOOIIecTBa, MPUHSATHIMA B OOIECTBE HOpMaMU U TpPaBUIaMHU TOBEJICHHUS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HDABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH O0YyYarOIIUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TMpeaMeTa «XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITA MO3HABATEIHLHOU U
MPAKTUYECKOMN ACSATEIBHOCTH 00YJArOIIUXCsl 0 Pean3aliii MPUHATHIX B 00IIECTBE 1IEHHOCTEHN, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUSI O0YYAIOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSAJIKY;

MPECTABIICHUS O COLMANIBHBIX HOPMaX M MPaBUIaX MEXJIMYHOCTHBIX OTHOILICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH IMPHU CO3JaHUM yUEOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX U
MO3HABATEbHBIX 3a/1a4, BBIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JIPYTUX MPU aHAIU3E PA3IMIHBIX
BUJIOB YUEOHOM €SATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEINI0 OT€YECTBEHHOW XUMUH;



YBaXEHUS K MPOLECCY TBOPUYECTBA B O0JIACTH TEOPHM M MPAKTHYECKOTO MPUMEHEHUSI XMMUHU, OCO3HAHMS TOTO, YTO
JNOCTH)KEHHSI HAyKd €CThb pe3yibTaT JUIMTENIbHBIX HAOIIOACHUI, KpPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX OHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTUKOB;

UHTEpeca W II03HABaTEIbHBIX MOTHMBOB B IIOJYYEHUM U IMOCIEAYIOLIEM aHaiu3e HHGOpMaluu O IEpPEeIOBbIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKHUMHM SIBJICHUSAMM, U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILIEH C MO3UIUI HPABCTBEHHBIX U IPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEH 3/10pOBOro M 0€30MacHOro 00pasa >KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOI0/IeHUsT TpaBuil O€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW XW3HM U B TPYJIOBOM
NesTEeIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TMOBEACHUS B CHUTYalMSX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS MOCEACTBUNA U HENPUSATHUS BPEIHbIX IPUBBIYEK (YIOTPEOIECHUS aJIKOrOJIsl, HAPKOTHUKOB, KypeHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATENbCKONW JAESATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX AECATEIBHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKUX 33]1a4 COLMAIBHON HANpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJIacca, IIKOJIbl);

UHTEpeca K MPAKTUYECKOMY H3YyUEHUIO Mpodeccuid pa3audyHOro pojia, B TOM YHCIE HAa OCHOBE MPUMEHEHUs
MPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJIbHONW TpaeKTopuu oOpa3oBaHMs, Oynaymed mnpodeccun u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, NHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[€JE€CO00Pa3HOr0 OTHOIICHHS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMII€;

MOHMMAaHHUA TJI00ATIHOTO XapaKTepa SKOJIOTHYECKHX MPOo0sieM, BIUSHUS IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOIMMOCTH MCIIONb30BAaHMS JOCTHXKEHUH XUMHUHM JJi1 pEHICHHs BOINPOCOB PAlMOHAIBLHOTO
IIPUPOIOIIOJIB30BAHU;

AKTUBHOI'O HEINPUATHUS NEUCTBUU, NPUHOCAUIUX BpPEI OKPYKAIOLIEH INPUPOJHOU CpEeAe, YMEHHs NPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE OCIIECTBUS MPEANPUHUMAEMBIX AEHCTBUN U MPEIOTBPAILATH UX;

HaJIM4YUsl Pa3BUTOrO JKOJOTHYECKOTO MBIIIIEHUS, YKOJIOTUYECKOU KYJIbTYpBI, OIBITA JEATEIBHOCTH dKOJIOTHYECKON
HaIlpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTHCSI MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAILHOW MPAKTHKE,
CIIOCOOHOCTH U YMEHMSI aKTUBHO IPOTUBOCTOSATH UAE0JIOIHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEHHOU
MPaKTUKH;

MOHUMAaHUsI CHenu@UKd XUMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU PAIIMOHAIBHOTO HAYyYHOTO
MBILUIEHHSI, CO3/IaHUU LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOUIeM MHUpE KaK O €JIMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIIeHUH MPOOJIEM COXPAaHEHUS IPUPOJTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B O0COOOM 3HAYMMOCTH XHMMHHM [UJIsl COBPEMEHHOM LMBWIM3AIUMU: B €€ TyMaHHCTHYECKOU
HAIPaBJICHHOCTH W BAXKHOW POJM B CO3JaHWUM HOBOW 0a3bl MaTEpPHAIBHOW KYJIbTYpPbHI, PEIICHUU TIOO0ATBHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOMN, MHINEBOW W IKOJOTHYECKOW Oe30MacHOCTH, B
pa3BUTUU MEIULIMHBI, 00ECIIEYEeHUH YCIOBUIM YCHEIIHOTO TPyAa U IKOJOTUYECKHM KOMQPOPTHOU KHU3HU KaXKJIOTO 4jeHa
0OIIIEeCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUS, WCIOJIb3YyEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyYyaeMble 3HAHUS JUIS aHAIM3a U OOBSICHEHHUS SIBJICHHMM OKpYXKAIOIIEro MUpa U



MPOUCXOMSIMNUX B HEM HW3MEHEHUH, YMEHHUS JeinaTh OOOCHOBAaHHBIC 3aKIIOYCHHMS] HAa OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHFHO HCIIOIH30BATh XUMHUYECKUE 3HAHMSI JIJISl PEIICHUS MPOOJIeM B PEATbHBIX KU3HEHHBIX
CUTYaIUSIX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IMOJTYYEHUIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax npodeccuoHanbHOU AeATeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUYEOHOTO MpeaMeTa « XMMHUS» Ha YPOBHE CpEIHEro o0Iiero oopa3oBaHus
BKJIFOYAIOT:

3HaUUMbIe 1T (DOPMHUPOBAHUSI MHUPOBO33PEHUS OOYYAIOUIUXCS  MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC)
OOlIIEHAYyYHbIE TIOHSTHS, OTPAXKAIOIIME IIEIOCTHOCTh HAayYHOM KapTHHBI MUpa M CHEHU(PUKY METOJIOB IO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, DHEPTHs, SIBJICHUE, MPOLECC, CUCTeMa, HAy4YHbINH (akT,
MIPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSsl, UCCIEAOBaHNE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPyTHUE);

yHUBEpCalIbHbIC yueOHBbIE IeHCTBUA (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), O00ECIEUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHATIBHOW IPAMOTHOCTH M COITUATIBLHON KOMITETCHITUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUA U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEIHLHON M COLUAIILHOMN MPAaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHUBEPCAJIbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSMH.

OBJaeHne YHUBEPCAIbHBIMHI YUeOHBIMH MMO3HABATEIbHBIMHU AeCTBUAMM:

1) 6a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOSITEILHO (hOPMYJIUPOBATH M aKTyaJu3UpPOBaTh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpyBaTh;

OMpEeNeNATh IETu JeATEeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX JOCTHUIKEHHUSI, COOTHOCHUTH PE3YJIbTaThl
JEATEIIbHOCTH C MOCTABICHHBIMU LIETISIMH;



UCIIOJIb30BaTh IPU OCBOCHHWM 3HAHUU NPHUEMBI JIOTMYECKOTO MBIIUICHHS — BBIIEHATh XapaKTEPHbIE NPHU3HAKH
NOHSATUNA M YCTaHABIMBATh UX B3aMMOCBS3b, MCIOJIB30BAaTh COOTBETCTBYIOIIUE TMOHATHUS IJS1 OOBSICHEHHUS OTIEIbHBIX
(bakTOB U SIBICHU;

BbIOMpAaTh OCHOBAHMSI U KPUTEPUH I KJIACCU(UKALIMY BEUIECTB U XUMUUECKUX PEaKIIN;

yCTaHaBIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXy NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKIEHUS (MHAYKTUBHBIE, IE€IyKTUBHBIC, MO AHAJIOIHMH), BBIBIATH 3aKOHOMEPHOCTU U
IPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,

IPUMEHATH B MpOIEcCe NO3HAHMSI, UCIIOIb3yEMblE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, IPE0OPa30BhIBATh
MOJIEJIbHBIE TMPEICTaBICHUS — XMUMUYECKUI 3HAaK (CHMBOJI) 3JIEMEHTA, XUMHUYecKas (opmyja, YpaBHEHHUE XUMUYECKOM
peakuuu — MpU PELIEHUU YYEOHBIX II03HABATEIbHBIX M NPAKTUYECKUX 3a7ad, NPUMEHATh Ha3BaHHbIE MOJICIbHbBIE
IIPEICTABIICHHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BELIECTB U XUMHUUYECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIECTB U XUMUYECKUX PEAKIUH;

dopMynupoBaTh 1€MW  33Ja4d  UCCJEIOBAaHMUS, UCIOJb30BaTh IIOCTABJIEHHBIE M  CaMOCTOSITENIBHO
c(OpMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

BJIAJETh HAaBbIKAMU CaMOCTOSITEJIBHOIO  IJJAHUPOBAHUS M MPOBEIEHUS  YUYEHMUYECKMX OSKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HaONI0AaTh 3a XOJOM IMPOIECcCa, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar,
dopMynupoBath 0000IIEHUS M BBIBOABl OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YyJbTAaTOB HCCIEIOBAaHUS, COCTAaBIAThH
000CHOBAaHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIEeNOBATEIbCKOM M MPOEKTHOM JeATEIbHOCTH, MPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY IOHUCKY METOAOB PEUIEHUS NPAKTUYECKUX 3a7ad, MPUMEHEHHIO PA3JIMYHBIX METOOB
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKAX HWHGMOpManuu (Hay4dHO-NOMYJIApHAs JIUTEpaTypa XHUMHUYECKOIrO
coJlep KaHusi, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHaIu3upoBaTh MHGOPMALMIO PA3NIMYHBIX BHUJIOB U (PopM
IIPEICTABIICHUS], KPUTHYECKH OLIEHNUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;



dbopMynIupoBaTh 3aNIPOCHl M IPUMEHSATH Pa3InYHbIE METO/bI MIPH MOUCKE U 0TOOpe HHPOPMAINH, HEOOXOAUMOMN IS
BBIIIOJIHEHHS YUEOHBIX 3a7a4 ONPENEIEHHOTO TUIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH()OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U Pa3IWYHBIX MOUCKOBBIX
CHUCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUS HUHPOpMALUU (CXEMbl, TpapuKy, AUArPAMMBI,
TaOJIUIIBI, PUCYHKHU U IPYTHUE);

UCIIONb30BaTh HAYYHBINH fA3BIK B KadecTBE CpPEJICTBAa MpU paboTe ¢ XUMUYECKOW HUHPOpMaIueil: MPUMEHSThH
MeXNpeaMeTHbIE ((pU3nUecKre 1 MaTeMaTUYECKUE) 3HAaKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISIIHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJI€ JMajora W/WIW TUCKYCCHUHU, BBICKa3bIBaTh HJIEH,
(bOpMyIMpPOBATH CBOU MPEMJIOKEHUSI OTHOCUTEIBHO BBIITOJHEHHS MPEJI0KEHHOMN 3a1a4H;

BBICTYNIATh C TNPE3CHTAUMEH pe3yJbTaTOB I103HABATEIBHOW JECATEIBHOCTH, IOJYYEHHBIX CaMOCTOSITENIBHO WIN
COBMECTHO CO CBEPCTHHKAaMHU IPU BBIIOJHEHUU XMUMHUYECKOTO HKCIEPUMEHTA, IPAKTUUECKON pabOThl O UCCIIEI0BAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaJu3alui y4eOHOro MpoeKTa U (OPMYIUPOBATH BBIBOABI IO Pe3yJibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBaHMS MO3UILIUKM B X0J1e 00CYKJIeHHSI 1 0OMEHa MHEHUSIMU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEIbHO TUIAHUPOBATh U OCYIIECTBIISATh CBOKO NIO3HABATEIBHYIO AEATEIBbHOCTb, ONPEACIIAs €€ LENN U 3a1a4H,
KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTUPOBATh MpeljlaraeMblii alropuTM JEHCTBUH IMPHU BHIOJHEHUU
y4eOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh HaubOosee 3(PPEeKTUBHBIA CIMOCOO UX pPEUICHUS C YYETOM MOJTYyUYEHHUS
HOBBIX 3HAHHMM O BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC



[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkass XuMUsh OTPa)xaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUN O XMMHUYECKON COCTABIIAIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIU
XUMUU B TIO3HAHWM SBJICHUN TPHUPOABI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIbTYphl JUYHOCTH, €€ (YyHKIIMOHATHLHOU
I'PaMOTHOCTH, HEOOXOUMOM JJIsl pEHIeHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTMYEeCKH 00OCHOBAHHOTO OTHOUIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIQJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIMOJATAIOIINE OHATUS (XUMUYECKUM AJIEMEHT,
aToM, DSJEKTPOHHAs 000JI0YKa aToMa, MOJIeKYyJia, BaJlEHTHOCTb, OAJIEKTPOOTPUIIATEIIBHOCTh, XUMHUYECKas CBS3b,
CTpykTypHas dopmyna (pa3BépHyTas U COKpalll€HHAs), MOJIb, MOJIIPHAs. Macca, MOJIIPHBIN 00BEM, YIIECPOIHBIN CKETET,
GbyHKUIHMOHATIBHAS TPYyNIa, paauKail, U30MepUsi, U30MEPbI, TOMOJIOTHYECKUHN Psifl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO U
a30TcoJiepKallie COeAUHEHUSI, MOHOMEP, TOJIMMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COSTUHEHUS); TEOPUU U
3aKOHBI (T€OpHUsi CTpPOCHHS opraHuyeckux BemiectB A. M. bByTiepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUU S3bIK XWUMHH; MHUPOBO33PCHUECKHE 3HAHMS, JIEKAIIME€ B OCHOBE ITOHMMAaHMS
MPUYUHHOCTA M CUCTEMHOCTH XUMUYECKUX SIBJICHHM, (DaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCTIOIb30BAaHUH BOXKHEUIIINX OPTraHUYECKUX BEIIECTB B ObITY U MPAKTUUYECKON JEATEIHLHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE MPU3HAKK TOHSATUM, YCTAHABJIMBATH HX B3aUMOCBS3b,
MCMOJIb30BaTh COOTBETCTBYIOIIME TMOHATHS TIPU OINKUCAHWHU COCTaBa, CTPOCHUS W MPEBPAIICHUN OPraHUYECKUX
COCIMHCHMI;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIB30BaTh XUMUYECKYIO CHMBOJHUKY JUII COCTaBJICHUS MOJICKYJSIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POpMYJ OpraHMYEeCKHMX BEIISCTB W YPaBHCHHN XUMHUYECKHUX PEaKIIui,
M3rOTAaBJIMBATh MOJIEIA MOJIEKYJ OPraHMYECKHX BELIECTB JJISI WUIKOCTPALIMM UX XUMHYECKOTO M MPOCTPAHCTBEHHOIO
CTPOEHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIICKHOCTh N3YUEHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOEHHUIO K OIpPEACIIEHHOMY KJIacCy/Tpymie COeAUHEHUN (YTJIeBOIOPOIbI, KUCIOPO M a30TCOAECPKAIUE COCTUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIUHEHHUSI), JaBaTh UM Ha3BaHUs mo cuctematudeckoil Homenkinarype (IUPAC), a rtaxxe
MIPUBOJUTH TPUBHAILHBIC HAa3BaHUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOIUJICH, alleTUJICH, dTUJICHTJIUKOJIb,
rmiepuH, Qenon, GopManbaeruj, areTadbIeruja, MypaBbUHAs KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAas KHUCJIOTAa,
CTeapUHOBAas KUCJIOTA, TIIF0K03a, GPYyKTO3a, KpaxMall, IeJUTI0NI03a, TIUIIKH);



c(OPMUPOBAHHOCTh YMEHHS OINPEACTATh BUABI XMMHUUYECKON CBSI3M B OPTraHUYECKUX COCIWHEHUSX (OJWHApHBIC U
KpaTHBIE);

c(OpMUPOBAHHOCTH YMEHHS PUMEHSTH TIOJI0KEHUSI TEOPHH CTPOSHUS Oprannyeckux BemectB A. M. bytneposa s
OOBSICHEHMSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BELIECTB;

c()OPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NUECKUE U XUMHUYECKHE CBOWCTBA TUIIMYHBIX
IpeICTaBUTENICH Pa3TUYHbBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, ITUJIEH, IPOMWICH, alleTuieH, OyTaauen-1,3,
MeTunoyTaauen-1,3, OeH301, METaHOJ, 3TaHOJ, ATUJICHIVIMKOJIb, TJIULEPUH, (EHOJN, aleTalbAeTHj], MypaBbUHAs U
YKCYCHasl KHMCJIOTBI, TJIFOKO3a, KpaxMmaJ, LEJUI0I03a, aMUHOYKCYCHas KUCJIOTa), WIIIOCTPUPOBATh T€HETHUUYECKYIO CBS3b
MEX/1y HUIMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(pOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YIJIEBOJOPOIHOIO ChIpbs (HE(DTh, MPUPOIHBIN I'a3, Yrojb),
CIOCOOBI UX NEPEPA0OTKU U MPAKTUYECKOE MPUMEHEHUE MTPOIYKTOB MEPEPa0OTKY;

c()OPMHPOBAHHOCTh YMEHHUI MPOBOAMTH BBIYMCICHUS MO XMMUYECKUM YpaBHEHUsM (Macchl, 00bEMa, KOJIWYECTBA
UCXOJHOIO BEIIECTBA WIN MPOAYKTa PEAaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WIM IPOAYKTOB PEAKIIUH);

c(OpPMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HaHH 00 OCHOBHBIX METOJIaX HAy4YHOI'O MO3HAHUS, UCIIOIb3YEMBIX
B XMMHUHU IPHU U3YyYEHUU BEIIECTB U XMMUYECKUX SIBJIEHUU (HAOMIO/IEeHUE, U3MEpPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS JI1 NPUHATUS PEIICHUd B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM,;

c()OPMUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBUJia IMOJIb30BAHMUS XHMHUYECKOM mMOcynoll u 1a00paTOpHBIM
00OpyJOBaHUEM, a TAKXKE MpaBuUja OOpalIEHUs C BELIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMHU IO BBINOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUU TJIAHUPOBATH U BBHIMOIHITH XUMUUYECKUN SKCIIEPUMEHT (TIPEBpaIICHUs OPTaHUYECKUX
BEILECTB [PY HArPEBaHUH, MOJyUYEHHUE ITUIIEHA U U3YUEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMH OPTaHUYECKUX BEILECTB,
JeHaTypauus OeJIKOB IIPU HarpeBaHUM, [BETHbIE PEAKIMU OEJIKOB) B COOTBETCTBUH C MpPaBUJIAMHU TEXHUKU 0€30MacHOCTH
npu oOpalleHMH C BELECTBaMH M JIaDOpAaTOPHBIM OOOpPYAOBAHHEM, TPEJICTABIATh pPE3YJIbTaThl XHWMHUYECKOIO
JKCIIEpUMEHTa B (hOpME 3aMKMCH YPAaBHEHHM COOTBETCTBYIOIIMX peaKUUi U (OpMyIMpoBaTh BBIBOIBI Ha OCHOBE 3THX
pE3yNbTATOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHGOpPMAIMIO, TMOJy4aeMyl0 W3 Pa3HbIX
UCTOYHHUKOB (CpeacTBa MaccoBoi nHpopmanuu, IHTepHET U apyTux);

c(OPMHPOBAHHOCTh YMEHUI COOJIIOAaTh MpaBUiia 3KOJOIMUYECKH 11eJI€CO00Pa3HOro MOBEJECHUS B OBITY U TPYyIOBOM
JESATEIIBHOCTH B LEISAX COXPAHEHHs] CBOErO 3JI0pPOBbS M OKpY)KAIOIIEW NPHUPOJHON Cpeibl, OCO3HABaTh OIACHOCTb
BO3/ICIICTBUS Ha JKMBBIEC OPTAHU3MBI ONPEEIEHHBIX OPraHUUECKUX BEIIECTB, MOHUMast cMblca nokaszatens [1IK, noscHsTs
Ha MpUMeEpax CocoObl YMEHBIICHHSI U MTPEIOTBPAILECHHUS UX BPEIHOTO BO3ACHCTBHS Ha OPraHU3M YeJIOBEKa;

Ui OOYyYaroIMXCsl C OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOJaX IMO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIEIBIX M CJIA0OBUIAIIUX O00YYArOIIMXCS: YMEHHE UCIIOJIb30BaTh PEIbe(HO-TOUCUHYIO cucTeMy 00o3HaueHui JI.
Bpaiing nuis 3anucu XUMHYECKUX GopMyI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypest
Pa3nea 1. Teopernueckue 0CHOBBI OPraHM4YeCKOH XUMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro o pasneny 3
Pa3nen 2. YraeBonopoabt
2.1 [IpenenbHbIE YTI€eBOJOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBogOPOIbL: aJIKEHBI, 6 1
AJIKaJIUEHbI, aJIKUHbI
2.3 ApomaTH4eCcKue yriaeBog0pOIbI 2




24 IIpupoiHBIE UICTOYHUKH YIJIEBOJOPOIOB U

UX TepepadoTKa

Hroro no pazneny

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust

13

3.1 Crnupter. @enon 3

3. Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7
' CnoxHsie 3hupb

3.3 VrieBoasl 3
Htoro no pazneny 13
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust

4.1 AMHUHBI. AMUHOKHACIOTEL belkn 3
Hroro mo pazueny 3
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2
Htoro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH sﬁl?z;osaTenbnme
padoThI padoTsbI pecypesI
1 [Ipenmet opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHs OpraHUYEeCKUX
2 coequHenuniit A. M. byrneposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAIbHBIC
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — IpocTenIne 1
MPEICTaBUTENN aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NpONUIeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLIL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b YIiI€BOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHast

22 ITpakTuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CI0KHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxmai u 11emioi103a Kak mpupoTHbIe
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX
Ouosorudeckoe 3HadeHue. [lenTumb

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34










