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Jlerocraeso, 2023
MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencrapneHHbIx B DefepalibHOM  rOCYJAPCTBEHHOM
oOpazoBarensHoM cTaHgapre COO, c¢ yuérom KoHnenmuu mnpemnoaBaHus
yueOHoro mnpenMera «XUMHsS» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoi
®denepauuy, peamu3yIONIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TNOJNIOKeHHW «CTparermm pasBUTHS BocnuTaHusd B Poccuiickon
Oepnepanuu Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpateruy 00y4eHus, BOCIUTAHUS U pa3BUTUS OOYYAIOMINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbHble ToyiokeHuss PI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaTOB OOyuYeHUs U TpPeOOBAaHMHW K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyJIbTYpHI
YeJioBeKa, a TakKKe DJKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpene. Peamm3yercss XuMuU4Yeckoe 0Opa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpEAHEro 00IIero oOpa3oBaHus CPeACTBAMU Y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
Oo0mMX 1enell M MPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obmiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOHM BKJaJa B (JOPMUPOBAHUE PALMOHATFHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE KaK O €IUHCTBE



MPUPOABI M YEJIOBEKA, KOTOpPOoe (OPMUPYETCS] B XMMHUU HAa OCHOBE TMOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIErO0 MHPA, OCO3HAHUSA B3AWMOCBS3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH MIPUMCHCHHS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XMMHS KakK Hayka
CO3MJATENIbHAs,, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM C OOIIMMH MEISIMH W TMPUHIUIIAMUA CPETHEro OOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUS B KU3Hb COIMYyMa, MPOJOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS»  SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOmass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOYEHHWEM 3HAHUM U3 00IIeld XuMUU) U
OpraHnyeckor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IMPU W3YyYECHHU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEro0 MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Y4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW Ha  ONpPEACIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXE Ha YPOBHE CTEPEOXMMHUYECKMX H  DIECKTPOHHBIX
NpeAcTaBlIeHUd O cTpoeHuu BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMdeckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKIIUH.

[lom HOBBIM yrjaoM 3peHUss B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYeCKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas



XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTUYECKHMX IMO3ULIHM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o06o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKKE O XUMHUYECKUX PEAKLUHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
3JIIEMEHTAaMHU COJAEpkKaHMsI, UMEIOUMMH KyJIbTYPOJOTHYECKHM W NPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHON M IPAKTHYECKOU
NEeATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IMPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATH HMH(OPMALUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, pelmeHUs HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dopMupoBaHUEe y OOYYarOIIMUXCS MHUPOBO33PEHUYECKONW OCHOBBI JJIsi TOHMMAaHUS
¢unocopckux uied, TaKMX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpraHMYeCcKOro Mupa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUNW MYyTEM OSKCHEPUMEHTA H
pellieHusT MPOTUBOPEYMH MeEXAy HOBBIMU (akTaMM U TEOPETUUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnaHe pemieHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOyJaroluxcs MPUHATBIE MNPOTpaMMON MO XMMHMM TOAXOABI K OIpPEIeTICHHIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopMmHupoBaHHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30Boe€ 3HAYEHUE A
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku nHpOpMAIHU, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HCCIIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B npakTuke npenojgaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMsl, TaK U HA YPOBHE CPEAHETO OOIIEr0 0Opa30BaHUs, IPU ONPEEICHUN
COJIEPKATEIIbHOM XAPAaKTEPUCTUKHU LEeJIed HW3Y4YeHUs MpeaIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JESTEIbBHOCTH YEJIOBEKAa U KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOHl KyibTyphl. C



METOJUYECKOW TOYKHU 3PEHUS] TaKOW MOJXOJ K OIpeNeTCHHUIO LeNel H3ydeHUs
npeaMeTa SIBISIeTCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIEJSIMU U3YYEHHUS TpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KAk  BaKHEHUIICH
COCTaBJISIFOLIECH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOEHHUE SI3blKa HAYKH, YCBOEHHE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAyYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHH OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B MPAKTHUUECKOM 1 MOBCEAHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeJiel U 3a7ad U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeroHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHHs OOydeHHus, OPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
HAaO0OpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHMSIMU aKTUBHOTO IMOJIyY€HUs 3HAHUN U MPUMEHEHHS UX B pEalbHOM KU3HU
JUISL pEeIIeHUs] TPAKTUUECKUX 3aj1ad.

B cBs3W ¢ 3TUM mpu U3YYEHHH TMpeaMeTa «XUMHS» TOMHHHPYOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

amanTaius o0yJarommxcsl K YCIOBUSM TWHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlMsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIETECHIINI), UMEIONINX YHHUBEPCAJbHOE 3HAUEHUE I Pa3jIMYHbIX BHIOB
JESITEIbHOCTH: PELIeHUs! MpoOseM, MOUCKa, aHanu3a U o0paboTku HHpopmamu,
HEOOXOUMBIX Ui NPUOOPETEHMsI OIbITA JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B II03HAaHWM XHMMHMH, a TaKXKe s OLEHKH C MO3ULUN



HKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CTIOCOOHOCTEH 00YJarOMIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIbHO TPHOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KHU3HCHHBIMHU MOTPEOHOCTSIMU, UCTIOTB30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(DOPMAITUN XUMHYECKOTO COJEPIKAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXJIEHHOCTH B T'yMaHUCTUYECKOH
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydebHoM mnaHe cpemHero oOImIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMETHON oOnacTh «EcTecTBeHHO-HAyYHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
qac B HEEIIO).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHuyeckoil XuUMHUHU: €€ BO3HMKHOBEHHWE, PAa3BUTHE W 3HAYEHHWE B IMOJIYYEHUU HOBBIX BEILIECTB W
MarepuasioB. Teopus CTpoeHUs opraHudeckux coenuHeHud A. M. bytiepoBa, €€ oCHOBHBIE MOJIOKEHUA. CTPYKTypHBIE
(GopMyJibl OpraHM4ecKuX BewecTB. ['omoiorusi, u3omepus. XUMHUYECKas CBsS3b B OPraHMYECKUX COCAMHEHUAX —
OJIMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o0 KiIacCU(pUKALMK OpraHMYecKux BenlecTB. HoOMeEHKmarypa OpraHnyecKHX COEIMHEHUN
(cucTemaTHyecKasi) M TPUBHAJIbHBIE HA3BaHUS BAKHEHIIINX MPEACTABUTENEH KJIACCOB OPraHMYECKUX BEILIECTB.

OKCNepUMEHTANIbHBIE METO/Abl M3YUYECHHUSI BEIIECTB U UX IMPEBPAICHUI: O3HAKOMIIEHHE C 00pa3laMu OpraHUYECKUX
BEILIECTB M MaTepHajlaMd Ha MX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ OPraHUYECKUX BEILECTB, HAOJIIOJEHUE M ONMUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB 0 MPEBPAIICHUI0O OPraHUYECKUX BEUIECTB MpPU HArpeBaHuu (IUIaBieHHE, OOyTIMBaHUE U
TOpEHUE).

Yriaesogopoasl

AJKaHBI: COCTaB W CTPOEHUE, NOMOJIOTMYECKHMH psAA. MeTaH M 3TaH — NPOCTEWINME MNPEICTABUTEIN AJKAHOB:
¢usznyeckue M XUMHYECKHE CBOWCTBA (pEakIMM 3aMEUIeHHMs M TOPEHMs), HaXOXACHWE B NPUPOJE, MOJyYeHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH Psii. DTUIEH U MPONUJIEH — MPOCTEUIINE MPEACTABUTENN AJIKEHOB:
buznueckue M XHMMHYECKHE CBOWCTBA (pEakUuU TUIPUPOBAHHUSA, TaJOT€HUPOBAHUS, TUAPATALMH, OKHUCICHUS U
MOJINMEPHU3ALIIH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmetwnOyraauwes-1,3: cTpoeHue, BaKHEHIIME XWMUYECKHE CBOWMCTBA (peaKius
nosuMepusanun). [lonydeHue CHHTETUYECKOTO KayuyKa U PE3UHBI.



AJKHHBI: COCTaB UM OCOOEHHOCTH CTPOCHHS, FOMOJIOTMUECKHH psAl. AUETWIEH — MPOCTEUIIHA MpEeACTaBUTENb
aJIKUHOB: COCTaB, CTpOeHHE, (U3MUecKue M XMMHYECKHE CBOWCTBA (pEakiuu THAPUPOBAHUS, TaJIOTCHUPOBAHMUS,
TUApaTalry, TOPEHUs), MOJy4YEHUE U TPUMEHEHHE.

Apensl. ben3on: cocTtaB, cTpoeHUE, (PU3NYECKME M XUMHUYECKHE CBOMCTBA (peaklUUU TaJOT€HUPOBAHUS U
HUTPOBAaHUS), MOJIyU€HUE U MPUMEHEHHUE. 10ay0n: cocmas, cmpoenue, uauyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NnoayuyeHue u npumeHnenue. TOKCHYHOCTb apeHOB. ['eHeTHuecKas CBSA3b MEXIY
YTJIEBOJIOPOJAAMH, IPUHAICKAIIMMU K PA3JIMYHBIM KJIACCAM.

[TpuponHble HMCTOYHMKHM yrieBoaoponoB. [lpupoanslii ra3 u mnonyTtHele HeTsHble Tra3bl. Hedpts u  eé
npoucxoxaeHue. CrnocoObl mepepadOTKU HEPTH: MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYECKUM), MHUPOIIU3.
[TpoaykTsl mepepabOTKU HEPTHU, UX NPUMEHEHUE B NMPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIH yronb M HpPOAYKTHI €T0
nepepadoTKu.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHs BEIIECTB M MX NPEBPAIICHUN: O3HAKOMJIEHHWE C 00pa3lamMu IIacTMace,
KaydykoB M  pe3uHbl, kojulekiuuu «Heptsb» u  «Yroib», MOIEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U
rajJoreHONPOU3BOIHBIX, IPOBEACHHE PAKTUYECKON PabOThl: MOJyUYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaun.

Bbluncienuss mo ypaBHEHMIO XMMHUYECKOM peakluu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WIIU
MPOJYKTA PEAKLMHU MO U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WM TPOYKTOB PEAKIIMN).

Kuciopoacoaep:kamue oprann4eckue coeJMHeHUs

[TpenenbHbIE OAHOATOMHBIE COUPTHI. METaHOI U 3TAaHOJ: CTpOeHue, (U3NYECKUe U XUMUYECKUE CBOMCTBA (peaKIiu
C AKTUBHBIMH METaJIaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE), MpUMEHEHHE. BoIopoaHble CBSI3M MEXKIY MOJEKYJIaMH
CIIUPTOB. JleCTBHE METaHOJIa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoroaromMHble CHHUPTHL. ITHIECHIJIMKOIb W TJMIEPUH: CTPOCHHE, (PU3MUYECKHE W XUMHUYECKHE CBOMCTBa
(B3aMMOJENCTBHE CO IIEJIOYHBIMU METAJUIAMM, KayeCTBEHHAs pEAaKUWs HAa MHOroaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM 4enoseka. [I[pumenenne rmmuepuHa U STUIECHTJIMKOIIS.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKHe U XUMUYECKHUE CBOMCTBA. TOKCHUYHOCTH eHoua. [Tpumenenue gpenona.

Anpaerunpl U kemonsvl. @opManbIeTul, aleTadbIAeTU/l: CTPOEHUE, (PU3NUECKUE U XMMUUYECKUE CBOMCTBA (pEaKlUU
OKHUCJIEHUS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHbBIE PEAKLINN ), IOJyUYEHHUE U IPUMEHEHUE.



OMHOOCHOBHBIE TIPEEIbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasl KHCIOTBI: CTpOEHHUE, (hU3HUECKUe U
XUMHYECKHE CBOICTBa (CBOICTBa, 0OOIIME NJs Kiacca KUCIOT, PEAKIHUs 3TEepU(PHUKAIUHU), TOJyuYeHHUE M MPUMEHEHHE.
CreapuHOBasi M OJICMHOBAsl KHUCIJIOTHI KaK MPEACTABUTEIM BBICHIMX KapOOHOBBIX KHCIOT. MbUIa KakK COJHM BBICIIHX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JECHCTBUE.

CrnosxxHble 3(pUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['uaponu3 cinoxubiX 3¢gupoB. XKupsl. ['uaponus xupos.
[Ipumenenue xKupoB. bruonornueckas poJb JKUPOB.

YrneBonapl: cocTaB, Kiaccuukamus yrieBojoB (MOHO-, JOU- W Toiducaxapuiabl). [7oko3a — mpocTermmit
MOHOCAXapua: OCOOEHHOCTU CTPOEHHUS MOJEKYJbl, (U3MUEeCKMe W XMMHYECKHE CBOMICTBa (B3aUMOJECHCTBUE C
ruapokcuiom Meau(ll), okucnenne aMmmuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpoKeHUE TIIOKO3bI),
HaX0XJIEHUE B IPUPOJIE, IPUMEHEHHE, Ononorudeckas posib. @orocunre3. @pyKkro3a Kak H30Mep TITIOKO3bI.

Kpaxman u nesmtono3a Kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalia U HeJUTi0103bl. PU3NYecKre 1 XUMUYECKUE
CBOICTBA Kpaxmaina (TuApoJIn3, KAYECTBEHHAs! PEaKlus C HOJI0OM).

OKCIIepUMEHTANIbHBIE METOJAbl M3Y4YEHMsI BEIIECTB U MX MPEBPALCHUI: MpOBEACHHE, HAOIIOJCHWE U ONHCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KAYECTBEHHBIC PEAKIUMU OJHOATOMHBIX CIUPTOB (OKUCIIEHHE 3TaHOja
okcugoMm wmeau(ll)), MHOroaroMHbeIX cnupTOB (B3auMoOJeWCTBHE TiuuepuHa ¢ ruapokcuaom wmeau(ll)), anbpneruaos
(oxucneHre aMmmMuayHbIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcuaom meau(ll), B3aumoneiicTBrue kpaxmaia ¢ UOJOM),
MIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WM
MPOJYKTa PEaKLMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEILIECTB WM MTPOYKTOB PEAKLIUN).

A3oTcozepkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(poTepHble OpraHnyeckue coequHeHus. Ou3nueckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe rauurHa). buonornyeckoe 3HaueHUE AMUHOKHUCIOT. [lenTuas.

benku kak mpupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBruyHasi, BTOpruuHas U TpeTUYHasi CTPYKTypa OeJIKOB.
XUMHUECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, AeHATYpalisl, KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCHEepUMEHTANbHBIE ~ METOJbl M3YYEHUSI BEUIECTB M UX NPEeBpallleHUil: HaOMIOJACHUE W  OINKCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OEJIKOB IIPU HATPEBAHUU, IIBETHBIE PEAKIIMH OCIKOB.



BbicoKkoMoJ1eKyISIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPU3AINH, CPEAHSISI MoJieKylsapHas Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJIPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

DKCNepUMEHTAIbHBIE METOJIbl U3YUYECHHS BEIIECTB M UX IMPEBpAIllCHHI: 03HAaKOMJIEHHE ¢ o0pa3liaMi MPUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXnpeIMETHbIX CBA3€M NpU M3y4EeHUM opraHuyeckod xumuu B 10 kjacce ocyliecTBIsieTCS yepes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHUN, TaK U NOHATUMN, SIBISIFOIIMXCS CUCTEMHBIMM JUIS OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IMKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIW3, CUHTES,
KJIacCU(pUKaIs, TePUOAUIHOCTD, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

dusuka: MaTepus, IHEPIrHsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BELIECTBO, TENIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, (PU3MUECKUE BEIUUNHBI U €AUHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTHYECKH aKTUBHBIC
BelecTBa (OeNKu, YIIIeBOIbl, )KUPBI, (DEPMEHTHI).

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

TexHosorus: NUIIEBbIE TMPOIYKThl, OCHOBBI PALMOHAIBLHOTO MUTAHMS, MOIOIIHME CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHUYECKHE ITpernapaThl, MaTepUabl U3 UICKYCCTBEHHbBIX U CUHTETUYECKUX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XUMHMKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHSI OOYYalOIIUMHUCS MPOTPAMM CPEIHEr0 OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpeIMETHBIM M TMpeaAMeTHbIM). HaydHo-meTogumueckoil OCHOBOWM AJig pa3paboTKu



IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOTPAMM CpPEIHEro oOIero oopa3oBaHMs SIBISETCS CHUCTEMHO-ACSITEIHBHOCTHBIN
MOAXOI.

B CcOOTBETCTBMU € CHUCTEMHO-AESITEIBHOCTHBIM TMOAXOJAOM B CTPYKTYp€ JHUYHOCTHBIX pE3yJIbTaTOB OCBOCHUS
npeaMeTa « XMMHUs Ha YPOBHE CPEeTHETO 00IIero o0pa3oBaHus BbIJECICHBI CIEIYIONUUE COCTABIISIIONIHIE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON TpaKJaHCKOHW HWIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITETILHOCTU U CAMOOIIPEIEIICHUIO;

HaJIMY1e MOTUBAIUH K O0yUCHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYITUMH 1IEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD >KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTalOTCsl B €IUHCTBE y4e€OHOM M BOCHUTATEIHHOU
JEATEIIBHOCTH B COOTBETCTBHUM C T'YMaHUCTUYECKHUMHU, COUMUOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMH IEHHOCTAMH M
ujeaJaMi POCCUUCKOTO TPakJIaHCKOro OOIIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMU W TpaBWIAMH TOBEJCHUS,
CIIOCOOCTBYIOIIMMH MpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TMpeaMeTa «XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITA MO3HABATEIHLHOU U
MPAKTUYECKOMN ACSITEIBHOCTH 00YJArONIUXCsl 0 Pean3alliy IPUHATHIX B 00IECTBE 1IEHHOCTEHN, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

MPECTABJICHUS O COIMAJIBHBIX HOpMaXxX M MpaBuiaX MEKJIMYHOCTHBIX OTHOIIICHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH TMPHU CO3JaHUM YYEOHBIX MPOCKTOB, PEIICHUH yYEOHBIX H
MO3HABATEbHBIX 3a/1a4, BBIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY M apTYMEHTHI APYTHX MPH aHAIN3€ Pa3TUIHBIX
BUJIOB YUEOHOM €SATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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



YBaXEHUS K MPOLECCY TBOPUYECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS XUMHH, OCO3HAHUS TOrO, YTO
JOCTH)KEHHUSI HAyKh €CThb pe3ydbTaT JUIMTENIbHBIX HAOIOJACHHUIM, KpPOMOTIUBBIX HKCHEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTUKOB;

UHTEpECca W II03HABATEIbHBIX MOTHMBOB B IIOJYYEHUM U MOCIEAYIOLIEM aHaiu3e MHGPOpMalUu O MEPEIOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO ITOBEACHUS;

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

TOTOBHOCTH OLICHUBATh CBOE MOBEJEHUE U NIOCTYIIKM CBOMX TOBAapHUIIECH C MO3ULUI HPABCTBEHHBIX M IIPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a >KM3HHM, HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

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

NOHUMAaHUsl LIEHHOCTU MpPaBUJ WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TMOBEJAEHUS B CHUTYaIlUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

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

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKON JEATEIbHOCTH, OOIIECTBEHHO IOJE3HOM,
TBOPYECKOW U IPYTUX BUAAX AECATEIBHOCTH;

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

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuid pa3iudyHOro pojia, B TOM YHKCIE HAa OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUN IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJIbHOW TpaeKTopuu oOpa3oBaHus, Oyaymiedr mnpodeccnn u
peanu3aiu cCOOCTBEHHBIX KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 11e71eCO00pa3HOT0 OTHOIICHUS K MPUPO/Ie, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HHU Ha 3eMII¢;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKHUX MPOIIECCOB HAa COCTOSHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOJB30BAaHUS JOCTHIKEHHUNM XHMHUH JUIS PEIICHUS BOIPOCOB PAalMOHAIBHOTO
MIPUPOIOTIOIBL30BAHNS;

AKTUBHOTO HENPUATHSA JIEMCTBUM, MPUHOCIIIUX BPEJ OKPYKAIOIIECH MPUPOIHOU CpPEAE, YMECHHUS MPOTHO3UPOBATH
HEOJIaronpusITHbIC SKOJIOTHYECKHUE TIOCIIECICTBUS MIPEAIPUHUMAEMBIX JEHCTBUHN U IPEAOTBpAIIaTh UX;

HAJIMYKS PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKON KYJIBTYPHI, ONbITA AEATEIBHOCTA IKOJIOTHUYECKON
HaMnpaBJICHHOCTH, YMEHMS PYKOBOJICTBOBATHCS MMHU B IIO3HABATEIbHOM, KOMMYHUKATHBHON W COLMAJIBHOM MPAKTUKE,
CIIOCOOHOCTH M YMEHHS aKTHBHO ITPOTHBOCTOSTH UICOJIOTHH XeMO(DOOHUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKH;

MOHUMAaHMS CHEeIM(PUKN XUMHH KaK HayKHd, OCO3HaHHS €€ pojd B (POPMHPOBAHMH PAHMOHAIBHOTO HAYYHOTO
MBIIIUICHUS, CO3JaHUU IIEJOCTHOTO IMPEJCTABICHUS 00 OKPY)KAIOIIEM MHPE KaK O €JIMHCTBE INMPHUPOJBI M YeJIOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIEM COXPaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOSKAEHHOCTH B 0COO0OM 3HAYMMOCTH XUMHUM JJII COBPEMEHHOM IMBWIM3AlUU: B €€ TIyMaHUCTHYECKOMN
HAIPaBJICHHOCTH U BAXKHOW POJM B CO3JaHUU HOBOW 0a3bl MaTepUATIbHOW KYJIbTYPHI, PEUICHUU TIIOOAIBHBIX MPOOJIeM
YCTOMYMBOTO PAa3BHUTHs YEJIOBEYECTBA — CHIPbEBOM, DHEPTreTUUYECKOMN, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTHH MEIUIIMHBI, OOECIIEYCHUN YCIOBUN YCIEIIHOTO TPYJa U IKOJOTHUYECKH KOMGMOPTHOW KU3HU KaKIIOTO YJICHA
0OIIIEeCTBA;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB MO3HAHUSA, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOBh30BaTh MOJMydyaeMble 3HAHUS /I aHaIn3a U OOBSICHEHUS SBIICHUN OKPYXAIOIIEro MUpa U



MPOUCXOMSIUX B HEM W3MEHEHUH, YMEHHUS JenaTh OOOCHOBAaHHBIC 3aKIIOUYCHHUS Ha OCHOBE HAy4YHBIX (DAKTOB U
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 00pa30BaHUIO M CAMOOOPa30BaHUIO, K AKTUBHOMY ITOJTYYEHHIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax npodeccuoHanbHOU AeATeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CpeHEro o0IIero oopa3oBaHus
BKJIFOYAIOT:

3HaUUMbIe 1T (DOPMHUPOBAHUSI MHUPOBO33PEHUS OOYYAIOUIUXCS  MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC)
OOIIIEHAyYHbIE TIOHSTHS, OTPaXKAIOIIME IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUPA MU CHEIU(PUKY METOJOB IO3HAHMUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, DHEPTHs, SIBJICHUE, MPOLECC, CUCTeMa, HAy4YHbINH (akT,
MPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSsl, UCCIIEAOBaHNE, HAOI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHbIC yueOHbIE nehcTBUS (TO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), 00€CIEUYHBAIOIINE
dbopmupoBaHrue PYHKIIMOHATIBHOW IPAMOTHOCTH M COITUATIBLHON KOMITETCHITUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXIMCIUIUIMHAPHBIE, MHUPOBO33PECHUYECKHE 3HAHUS U
YHUBEpCalbHbIe YUeOHbIE IEMCTBUS B TO3HABATEIbHON U COLUAIILHON MPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHHBEPCAJbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMU NeHCTBUSIMMN:

1) 6a30Bble JJOrH4YecKme JeCTBUSL:

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

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



UCIIOJI30BaTh IPU OCBOCHHUM 3HAHUU NPHUEMBI JIOTMYECKOIO MBIIUIEHHS — BBIIEHATh XapaKTEPHbIE MPHU3HAKH
NOHSATUNA M YCTaHABIMBATh UX B3aMMOCBS3b, MCIOJIB30BAaTh COOTBETCTBYIOIIUE TMOHATHUS IJS1 OOBSICHEHHUS OTIEIbHBIX
(bakTOB U SIBICHU;

BbIOMpATh OCHOBAHMSI U KPUTEPUU AJIs1 KJIACCU(UKALIUY BEUIECTB U XUMHUECKUX PEaKIINM;

yCTaHaBIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXy NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKIEHUS (MHAYKTUBHBIE, IE€IyKTUBHBIC, MO AHAJIOIHMH), BBIBIATH 3aKOHOMEPHOCTU U
IIPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (HOPMYIUPOBATH BHIBOBI U 3aKIIOUCHHS;

IPUMEHATH B MpOIEcCe NO3HAHMSI, UCIIOIb3yEMblE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, IPE0OPa30BhIBATh
MOJIEJIbHBIE TMPEICTaBICHUS — XMUMUYECKUI 3HAaK (CHMBOJI) 3JIEMEHTA, XUMHUYecKas (opmyja, YpaBHEHHUE XUMUYECKOM
peakuuu — MpU PELIEHUM YYEOHBIX IO3HABATEIbHBIX M NPAKTHUYECKUX 3a7ad, NPUMEHATh Ha3BaHHbIE MOJICIbHbBIE
IIPEICTABIICHHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BELIECTB U XUMHUUYECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIQJIETh OCHOBAMH METOJI0B HAYYHOT'O MIO3HAHUS BEILECTB U XUMUYECKUX PEAKIUI;

dopMynupoBaTh LEIM U 33Ja4d  UCCJENOBaHMUS, UCIOJb30BaTh IOCTABJIEHHBIE M  CaMOCTOSITENIBHO
c(OpMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUI;

BJIAJETh HAaBbIKAMU CAMOCTOSITEJIBHOIO  IUJIAHUPOBAaHUS M  MPOBEICHUS  YYEHHUYECKHUX  OAKCIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HaONI0AaTh 3a XOJOM IMPOIECcCa, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar,
dopMynupoBath 0000IIEHUS M BBIBOABl OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YJIbTATOB HCCIECIOBAHMS, COCTaBIAThH
000CHOBAaHHBIN OTUET O MPOJIeTaHHON padoTe;

npUOOpeTaTh ONBIT YYEHUUYECKOW HCCIEeOBATEIbCKOW M MPOEKTHOM JeATEIbHOCTH, MPOSBISATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY MOHUCKY METOJOB PELICHUS NMPAKTUYECKHUX 3a]ad, PUMEHEHHUIO Pa3IMYHbIX METO/0OB
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 OLIEHUBATh €€ IOCTOBEPHOCTh U HEPOTUBOPEUHBOCTb;



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 TEXHOJOTUH U Pa3IUYHBIX 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) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJI€¢ JMajora W/WIW TUCKYCCHUH, BBICKA3bIBaTh HJIEH,
(bOpMyIMpPOBATH CBOU MPEMJIOKEHUSI OTHOCUTEIBHO BBIITOJHEHHS MPEJI0KEHHOMN 3a1a4H;

BBICTYNIATh C IPE3CHTAUUEN pe3yJbTaTOB II03HABATEIBHOW JAESATENBHOCTH, IMOJYYEHHBIX CaMOCTOSTENIBHO WIH
COBMECTHO CO CBEPCTHUKAMHU MPU BBIIOJHEHUU XMUMHYECKOTO HKCIEPUMEHTA, MIPAKTUUECKON pabOThl O MCCIIEI0BAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaJu3alli y4eOHOTO MPoeKTa U (POPMYIUPOBATH BBHIBOJABI MO pe3ybTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBAaHUSI MO3ULIUM B X0J1€ 00CYK/IeHHUSI 1 0OMEHAa MHEHUSIMU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEBHO TUIAHUPOBATh U OCYILECTBISATH CBOKO MIO3HABATEIBHYIO AEATENBHOCTD, ONIPENEIs €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U 1O MEpe HEOOXOAMMOCTH KOPPEKTUPOBAaTh NpeIjlaraéMblii aaropuTM JAECUCTBUN MpPU BBINOJIHEHUU
y4eOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh HaubOosee 3(PPEeKTUBHBIA CIMOCOO UX pPEUICHUS C YYETOM MOJTYyUYEHHUS
HOBBIX 3HAHHM O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH I€ATEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.



INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOEHUA Kypca « OpraHuyecKas XuMHUsD» OTPa)KaroT:

c(hOpPMHPOBAHHOCTh MPEJICTABICHUNA O XMMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIU
XUMUU B TO3HAHUM SIBJICHUN TPUPOABI, B (DOPMUPOBAHUHU MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHAIBHOU
IPAMOTHOCTH, HEOOXOIMMOM JJI pEelIeHUs] TPAKTUYECKUX 33]1a4 M IKOJIOTMYECKH 0OOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIaJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKUI 3JIEMEHT,
aToM, OJJIEKTpOHHas o00O0JIoUKa aToMa, MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPHUIATEIbHOCTh, XUMHUYECKAsl CBS3b,
CTpyKTypHas (opmyna (pa3BEpHyTas U COKpall€HHAs), MOJb, MOJIIPHAsE Macca, MOJSIPHBIA 00BbEM, YIJIEPOAHBINA CKEJET,
(yHKUHMOHATIbHAS TpyNIa, pajukai, U30MEpHsl, H30MEPbI, TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI U
a30TcoJiepKalllie COeAUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COCIMHEHNUA); TEOPUH U
3aKOHBI (TEOpHsl CTpOEHHs oOpraHuueckux BemecTB A. M. bByriepoBa, 3aKOH COXpaHEHUS MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3BIK XUMHUH; MHPOBO33PEHUYECKHE 3HAHUA, JIeXKAIME B OCHOBE ITOHUMAaHUS
NPUYUHHOCTA U CUCTEMHOCTH XUMHUYECKUX SIBICHHH, (DaKTOJOTMYECKHE CBEIEHUS O CBOICTBAX, COCTABE, MOJYYEHUU U
0e30MacHOM HCTOIb30BAHUH BAXKHEUILIMX OPraHUYECKUX BEIIECTB B ObITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHH BBISBJIATh XapaKTepHbIE TMPU3HAKU TOHSATHM, YCTaHABIWBATh WX B3aMMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOILME TIOHATHS MPU ONHMCAHWM COCTaBa, CTPOEHUS M IPEBpPALICHUN OPraHMYECKHX
COCJIMHECHUM;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJHUKY JJII COCTaBJICHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (GOpMYJ OPraHMYECKHUX BEIIECTB W YPaBHEHUN XUMUYECKUX PEaAKIIUMH,
M3TOTaBIIMBAaTh MOJEIH MOJIEKYJl OPTraHUYECKUX BEHIECTB JUIsl WILTIOCTPAIMM MX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIUBATh MPUHAAJICKHOCTh U3YYEHHBIX OPraHMYEeCKHUX BEIIECTB [0 UX COCTaBYy U
CTPOEHHUIO K OMNpEAeIEHHOMY KJacCy/TpyIIe COeAMHEHUI (yTiIeBOJOPOAbI, KUCIOPOA U a30TCOACPKAIIUE COSCTUHEHUS,
BBICOKOMOJICKYJIIPHbIE COCJMHEHHUs), JaBaThb UM Ha3BaHus 1Mo cucremarudeckod HomeHkmarype (IUPAC), a Ttaxxe
MPUBOJUTH TPUBUAIBHBIE Ha3BAHUSI OTAECIbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMIICH, alleTUJIEH, STUIEHIJINKOIb,



ruepud, ¢eHoln, (opMmanpaerus, aneTalbIeru]l, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa, OJIEMHOBAas KHCJOTa,
CTeapuHOBas KUCJIOTA, TIII0K03a, PpyKTO3a, Kpaxmal, [EeJUTI0I03a, TJIUIKH);

c(hOpPMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIbI XUMUYECKOW CBSI3W B OPTaHUYECKHX COCAMHCHHSIX (OJAMHAPHBIE U
KpaTHBIC);

c(OpPMUPOBAHHOCTH YMEHHS IIPUMEHSTH TIOJIOKEHUSI TEOPUH CTPOSHUSI OpraHndecKux BemecTs A. M. byTiepoBa st
OOBSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MACChI BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (PM3UYECKUE U XUMUYECKHE CBOMCTBA TUITHYHBIX
MPEICTaBUTENICH PA3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMNIICH, alleTHIeH, OyTaaueH-1,3,
MeTuioyTaaueH-1,3, OeH30J, METaHOJd, ATaHOJ, JTUJICHTJIUKOJb, TIUIEPHUH, (EHOJ, aleTaablerujl, MypaBbUHAs U
YKCYCHasi KHCJIOTBI, TJIFOKO3a, KpaxmaJ, ILeJUII0J03a, aMUHOYKCYCHAas KUCJIOTa), WILTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMHUUICCKUX PEAKITUI C MCTIOJBb30BAaHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOUYHUKH YTJIEBOJIOPOTHOTO CHIPhs (He(PTh, MPUPOIHBIN Ta3, YroJib),
CIOCOOBI UX MEPEPA0OTKHU U MPAKTUIECKOE MPUMEHEHUE MPOIYKTOB MEepepadOTKY;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJAUTH BBIUUCIEHUS MO XMMUYECKHM YpaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA
HCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMHPOBAHHOCTh YMEHUH BJIaJIETh CHCTEMOW 3HAHWK 00 OCHOBHBIX METOJIaX HAYYHOTO TIO3HAHUS, UCIIOIh3YEMBbIX
B XMMUHU TIPU U3YyUYCHUU BEIIECTB U XUMUYECKUX SBJICHUUN (HAOIIO/IEHUEe, U3MEpPEHUEe, HKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS TPUHATUS PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMCHCHHUEM;

c(OpPMHPOBAHHOCT, YMEHUW COONIOJATh IMpaBUjIa IIOJIB30BAHUS XHMHYECKOW TIOCYIOM U J1TaOOpaTOPHBIM
o0OpyZ0BaHUEM, a TaKXKe MpaBuUjia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSMU IO BBIMOJTHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBITIOHITH XUMUYECKUN IKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKUX
BEIIIECTB MPU HArPEBaHUH, TIOJYUYCHHUE ITUJICHA U U3YYCHHUE €T0 CBOMCTB, KAUECTBCHHBIC PEAKIIMA OPTAHUYECKUX BEIIECTB,
JeHaTypanus OCIKOB MPU HarpeBaHHH, I[BETHBIC PEaKIIMU OCJIKOB) B COOTBETCTBUH C IPaBUJIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpamieHruy C BEHECTBAMH H JIAOOpATOPHBIM OOOPYAOBAHHEM, TPEJACTABIATh PE3YyJIbTaThl XHUMHUUYECKOTO



IKCIIEpUMEHTa B ()OpPME 3aMKCH YPAaBHEHHH COOTBETCTBYIOIIMX pEaKmuii M (POpMyIMpOBaTh BBHIBOIALI HAa OCHOBE ITHX
pE3yNbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHYCCKH aHAJIU3UPOBATH XUMUYECKYI0 HH(POPMAIHIO, MOJIYYaeMYI W3 Pa3HBIX
MCTOYHUKOB (CpeZICTBAa MAacCOBOM nH(popMannu, UHTEpHET U IpYyTUX);

c(hOpMHPOBAHHOCTh YMEHUI COOJI0/IaTh MPaBUiia HKOJIOTHYECKHU EJIEeCO00pa3HOro MOBEACHHS B OBITY U TPYIOBOM
NEATETLHOCTH B IIEJISIX COXPAHEHUS CBOETO 370POBbS W OKPYKAIOIICH NPUPOMTHOW Cpeapl, OCO3HABAaTh OMACHOCTH
BO3JICHCTBHSI Ha )KMBBIC OPTAHU3MBI ONPEACIEHHBIX OPraHUISCKUX BEIIECTB, TOHMMAas cMbIc nmoka3arens [1JIK, moscHaTh
Ha IPUMEPax COCOObl YMEHBIIECHUS U TPEIOTBPAIICHHUS UX BPEHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa,

JUIs OOy4YaroIIMXCAd C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSl: YMEHHE TNPUMEHSTH 3HAHUA 00 OCHOBHBIX
JIOCTYITHBIX METO[aX MO3HAHUSI BEIIECTB U XUMUYECKUX SIBIICHU;

JUISL CIICTIBIX M CIIA0O0BUISAIIMX 00YYaIOIIMXCS: YMEHHUE UCII0JIb30BATh PElIbe()HO-TOUCUHYIO cUCTeMy 0003HaueHu JI.
Bpaitns nis 3anucu XxuMudeckux Gopmyl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnbsie IlpakTuueckue
NMpPOrpaMmblI Bcero o0pa3oBaTejbHbIEe pecypChl
padoThI padoTbI
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer opraHn4eckoi XUMHH. https://academy-

11 Teopus cTpoeHUs OpraHMYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coequHeHuiit A. M. byrieposa Sele-4e24-ac02-efb16fa49f6a
Htoro no pazneny 3
Pa3nes 2. Yriesogopoasbl

[TpenensHbIE YriIeBOIOPOIBI — ttps://academy-

2.1 peit I* AOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATar®t ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yriaeBogopobl: nitps:/acaclemy-

2.2 P y DOJABL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AT, TKAAMCHBL, ATTKHIH 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTudecKue yriieBoa0pO/Ibl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5h4-491d-aded-c3ddal9feef4
II

24 PUPORIC HCTOHHHIH 3 1 0 https://lesson.edu.ru/04/10

YIJIEBOAOPOAOB U UX mepepaboTka
Hroro 1o pasneny 13



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

https://academy-

3.1 Cruptel. denon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

A . Kapo .
3.2 CHBHGFHHH APOOHOBLIC KHCIOTE! 7 content.apkpro.ru/lesson/8664b319-
TIOXKHBIC SQHPEI 0ba3-4945-h076-ch7ae5858b90
https://academy-

3.3 VYrieBoasl 3 content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0
Htoro no pazneny 13

Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust

4.1

AMUHBI. AMUHOKHUCIIOTEL. benku 3

Hroro no pazneny 3

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS

5.1

ITnacrmaccel. Kayuyku. Bonokna 2

https://lesson.edu.ru/04/10

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

34

[NPOT'PAMME
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoxa Kourpoubnble IIpakTHyeckue
n/n Bcero H3y4eHUsi oOpa3oBaTeSibHbIE pecypchl
padoThI padoThI
[Ipenmer opraHn4eckon XUMHH, https://academy-

1 e BO3HUKHOBEHHE, Pa3BUTHEC U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HaUCHUE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUS OPraHUYECKUX https://academy-

2 coenuHenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBbBIC IIOJIOKCHUS ab0e-4¢59-9dcf-20517ae4b52¢
[Ipencrasnenue o
KJIacCU(PUKAIUA OPraHUuYECKUX
Bemects. Homenknarypa https://acadenmy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cncremarirdeckas) 1 e1a9-410f-b8be-b4ch589aeadl
TpI/IBI/IaJ'II)HI)IC Ha3BaHUA
OpFaHI/I‘-IeCKI/IX BCIICCTB
AJKaHBI: COCTaB M CTPOCHUE https://academy-

4 FOMOTOTHHECKi A ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — IpoCTEnIIne https://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABUTE/IH ATIKAHOB ec23-473c-b3d7-ed82fcaddd02
AJKEHBI: COCTAB U CTPOCHHE https://academy-

6 cBOMCTEA ’ 1 0 0 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfh9399

7 ITHICH 1 IPOTIHICH — 1 0 0 https://lesson.edu.ru/04/10

HpOCTCﬁIHHC MpeaAcCTaBUTCIN
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AJIKCHOB

[TpakTuueckas padota Ne 1.

https://academy-

8 «Ilonydenue sTuneHa u content.apkpro.ru/lesson/53cd2379-
W3yYECHHUE ETO CBOMCTB» 2a45-43b1-9f67-7ebcdaf03ce0
Aunkanuensl. byranuen-1,3 u

0 -1,3. 11

9 MeTiibyTauen OyreHHe https://lesson.edu.ru/04/10
CHUHTETHUYECKOTO Kay4yKa U
PE3UHLBI
AJIKWHBI: COCTaB U 0COOEHHOCTH

10 CIPOCHI, FOMonomqueCKPiH PAA. https://lesson.edu.ru/04/10
AUeTHIICH — TPOCTEeUIINNA
NPEICTaBUTEIb AIKUHOB
Brrancnenus mo ABHCHUIO https://academv—

11 . P content.apkpro.ru/lesson/7dada027-
XUMITHECKOH peaKiliu 8448-418f-h416-fbaledd4ab6d
ApeHbI: OEH30J1 B TOTYOJT https://acaderny-

12 Tp ] oI content.apkpro.ru/lesson/d86d7d00-

ORCITIROCTE aperon d5b4-491d-aded-c3dda19feef4
I'eneTrueckas cBs3b

13 YHICBOLOPOROB, https://lesson.edu.ru/04/10
IMpUHAJIC)KAIINX K pa3JIMYHbIM
KJ1accam
[TpupoaHbIe HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN a3

14 Y TIONTYTHBIE HETSHbBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOITYKTHI €€
nepepadoTKu
IT

15 PUPO/IHBIC HETOHHIIH https://lesson.edu.ru/04/10

YTJIEBOJOPOAOB: IPUPOAHBIN ra3
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Y TIONTYTHBIE HETSIHBIC Ta3bl,
HEPTh U TPOTYKTHI €€
nepepadoTKu

KonTtponbHas padora o

16 https://lesson.edu.ru/04/10
paszneny «YTrieBogopOab»

[IpenensHble OAHOATOMHBIE https://academy-

17 CIIUPTBI: METAHOJ M 3TAHOI. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fa471694f
MHOroaTOMHBIE CITHPTHI: https://acadenmy-

18 PTbL content.apkpro.ru/lesson/461aa9c8-
STHICHTTTHROTE H TTHICPHH cOef-4827-a8e5-d12a0bedc826
@DeHOII: CTPOEHUE MOJIEKYJIBI, https://academy-

19 bu3HYecKue 1 XUMHUYECCKUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHUE 7¢5f-4f16-896e-10a2278b08f1
Anpaeruapl: GopManbaeTuI U https://academy-

20 ' i content.apkpro.ru/lesson/8664b319-
AUCTATIHACTHAL AUCTOH Oba3-4945-b076-ch7ae5858090
OIHOOCHOBHBIE IIPEIETbHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHUHASA U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuyeckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efha8h98cdb
CreapuHOBas U OJICMHOBAs

23 KHCJIOTHI, KaK IPEACTaBUTENN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
MpbITa KaK COJIA BBICIIIAX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIIee IEUCTBUE
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CrnoxHnble 3(upbl Kak
IPOU3BOIHBIC KAPOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
(HCHOT. & HAPOIHS CHONHBIX a0d4-4945-a0eb-1e59cd54d9f
3¢hupoB
JKupsl: ruiposin3, IpuMEHEHUE https://academy-

26 5 Pbl: THP - 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIorTaecKas poJib KUpOB a0d4-4945-a0eb-1e59cd5f4dof
VraeBoabl: cOCTaB,
Kiaccudukanus. Baxueimme https://academy-

27 H _' content.apkpro.ru/lesson/709ce43a-
TpEACTABUTEIH. TIHOKO3, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxaposa
K

28 PAXMAI 1 [IEILNoN03a Kax https://lesson.edu.ru/04/10
IPUPOJIHBIC TOJIUMEPHI
KonTtponpsHas pabora o

29 pasAcIy https://lesson.edu.ru/04/10
«Kucnopoaconepxaine
OpPTaHUYECKUE COCTUHEHUS

https://academy-
30 AMUHEBI: METHJIAMUAH U aHWJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHWHOKHUCIIOTHI KaK
amM(pOoTepHbIE OpraHNYECKHe https://academy-

31 P p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHMA, HX DHOIOTMICCKOS 43d1-4873-ace0-78eca6009628
3HaueHue. [lentuast
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COEIMHEHNS 43d1-4873-ace0-78eca6009628
O

33 CHOBHBIC TOTHITHA XM https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX
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COEIUHEHUI

OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. [lmacTMaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 10 xnace/ 'abpuensa O.C., OctpoymoB N.I'., Ciagkos C.A.,
AxnnonepHoe obmiectBo «M3aarensctBo «IIpocsemenne»,2021 r
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymor WU.I'., Cnankos C.A.,
AximmonepHoe o6miectBo «M3narensctBo «lIpocBemenuey,2021r.

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
Xumusi(6a30BbIitypoBeHb ). Peanu3zanus oOpa3oBaHus: METOIUUECKOE OCOOHe
st yautens / Kasepuna A. A., [luuyruna I'.B.; nox pea.I'. B. ITuuyrunoii. M.
: ®I'bHY «MHcTuTyT cTpaTeruu pa3Butus oopazoBanus PAOy, 2022 81 c.:u.
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/



