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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraneHHbIx B DegepallbHOM  TOCYJapCTBEHHOM
obpazoBarenpHoM ctagapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE O00pa30BaTeNIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnONOXKeHHW «CrTparerum pasBUTHS BocOUTaHuA B Poccuiickon
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0/JOB K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMpPEAEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHU O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamMera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBUIIH
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
CoJlep KaHMsl, pPe3yJbTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE o0Opa3oBaHue, MOJTy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHOM OpraHu3allii, SBISETCS HEOTHEMJIEMOW YacThi0 HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM O3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHUsA. OTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEJIOBEKa, a TaKXkKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIGHHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpeme. Peamm3yercss XuMuU4Yeckoe 0Opa3oBaHUE
oOydJaromnuxcst Ha YpOBHE CpPeHEro 001mero oOpa3oBaHUs CPEICTBAMH Y4E€OHOTO
npeaMera «XHUMHS», COJIEpKAHUE M TMOCTPOEHHE KOTOPOTO OINpEeleSieHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupUKUd HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1efleld W TMPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PANMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJEWCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX TPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBHM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIN YpPOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYyMa, MNPOAOJDKCHUS
o0pa30BaHMsl B pa3IUYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomuMa  nipeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas W HEOpPraHuyeckKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPTraHWYECKOW XMMUU (C BKIIOUECHUEM 3HAHUUN U3 OOIIeH XUMHH) U
OpraHn4eckor XxuMuu. @OpMUpPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra OOecleyuBaeT BO3MOXXHOCTh PAacCCMOTPEHHUS BCEro MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTrypa coaepkanus KypcoB — «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHW, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHn4ecKod XUMHM II0Jy4arOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
NPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKON PEaKIUu.

[lonq HOBBIM yrjaoM 3peHUsi B IpeaMmere «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTHMYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYecKoM peakiuu. Tak, B "acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUSD» OOYyHarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0m1arorIe 10 00BACHSIONIEH 1 MPOTHOZUPYIOICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M NMPUMEHEHHMM, & TAKKE O XMMHUECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMH COJEP)KAHMS, WMEIOIIMMH KYyJbTYPOJOTHMYECKH W MPHUKIATHOU
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3M XHMHU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
NESTEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUHU M MPAKTHUYECKHX MPUIIOKEHUH XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEN0BATENIbCKUX 3a/1a4u. B 1enom copepxkanue yueOHOTO
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dopmHpoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uued, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MuHpa, OOYCIIOBICHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUNA MyTEM OSKCIEPUMEHTa H
pelIeHUs] MPOTUBOPEYMII MEXKIYy HOBBIMH (akKTaMM U  TEOPETUUECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHHUS TMpeAMeTa MpeaycMaTpUBaloT (popMupoBaHue
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBMI, UMEIONMX 0a30Boe 3HAUYCHHE IJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, T[OUCKa, aHalu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIE0BATENbCKON JEATENBHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUN
COJEPKATENIBHON XapaKTEpUCTUKU IeJIed H3y4eHHUs MpeAMETa HalpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPATUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XMMHYECKOM HAayKd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIpPEIMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

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

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHUIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH JIOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUIN O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHU U CIIOCOOOB AECATENBHOCTHU, CBA3AHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO OSKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUII
0e301acHOro o0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNed U 3aa4 U3y4eHHUs
IpeaMeTa B IPOrpaMMe 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME cpeaHero oomiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJblIed CTeHNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOydueHHus, OPHEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpraHu3aliy, BIAJCIOIIETO HE
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPaKTUYECKUX 3a/1ay.

B cBsf3M ¢ 3TUM TpU U3YYEHUM TNpeaMera «XHUMHs» JTOMUHHUPYIOIIEe
3HAaY€HUE MPUOOPETAIOT TAKKE 1NN U 33]1a4H, KaK:

ajanTamnus 00y4aroluXxcsl K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOILIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTyalUsX, CBA3AHHBIX C BEUIECTBAMHU U UX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUOB
JESITEIbHOCTH: PELIeHUs MpoOseM, MOoUCKa, aHanu3a U o0paboTku uHpopmamu,
HEOOXOUMBIX I TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAET
BAKHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe I OLEHKH C MO3ULUI



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSIHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTCIUICKTYATbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM 00yUaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYIECKOTO COJICP KAHMS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHWU U TMPOBEJIECHUU XUMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXJIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
palMOHAIBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUSI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHUSI K TIPUPOJC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mnaHe cpemHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJWUT B COCTaB IpeaMeTHON obyactu «EcTecTBeHHO-HAayYHBIC
IPEIMETBD).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIST U3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPXKXAHUE OBYUYEHUA
10 KJTIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHeHnit A. M. bytnepoBa, €€ 0ocHOBHbIE 110JI0’keHUs. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoiorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMarudeckas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHWYECKUX BELIECTB, HAONIOACHUE U
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. Meran u 3T1aH —
POCTEUIINE TNPEICTABUTENN aJIKAaHOB: (PU3MUYECKME M XUMHUYECKHME CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TPEICTABUTENN aJIKEHOB: (U3MUECKME M XUMHUYECKHE CBOHCTBA
(peakuu TUAPUPOBAHMS, TAJOIEHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XMMHUYECKHE CBOWCTBA (pEakUUy TUAPUPOBAHUS, rajlOreHUpPOBaHMs, THIpATALUH,
TOpPEHMUSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUU, KaTalIuTU4Yeckuil), mnuposus. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIit
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHE C O0Opa3llaMu IIJIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Hedptp» u  «Yromp», MoOIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUIICHA

Y U3YYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBA (pEeakiUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOPEHHUE), NpHUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJILEPUH: CTPOECHHUE,
¢usznyeckue W XMMHUYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHas peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue denona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pru3nuecKue W XUMHUYECKHEe CBOMCTBa (CBOICTBa,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloHbIX 3¢upoB. Kupsl. 'uaponus xupos. [lpumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
noyiucaxapubl). I'oKo3a — NpoCcTeNIMiA MOHOCAaXapHl: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMs] BELIECTB M UX IPEBPAILICHUIA:
poBeJcHUE, HAOMIOJCHHUE W OMUCAaHHE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaeruaoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeicTBHEe kpaxmana C HOJIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MJIM MPOIYKTa PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeTMHEHUS.

AMUHOKHUCIIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe rmiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHEepUMEHTAIbHBIE METOJbl HM3YYCHHs BEIIECTB M WX IPEBPAICHUIA:
HaOII0/IEHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIUs OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIUMEPHU3ALUU, CPEIHIS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJUKOHEHCAIHS.

OKCIIepUMEHTANBHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHHE C 00pa3llaMy MPHUPOAHBIX U WCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK W TOHITHH, SBJSIOIIUXCS CUCTEMHBIMHU JJIS OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAaOIIOICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OEIKH, YIJIEBOIbI, KHUPBI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbI€, TOILIMBO,
pECypCHI.

TexHONorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHalIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaloNIMMHUCSL TMPOTPaMM  CpPeIHEro oO0uero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTU U CAMOOTIPEIEIEHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarolIMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MTPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE Y4YEOHOW M BOCIUTATEIBHOW JCATEIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMyd POCCUHCKOr0 TPa)KJAHCKOro OOIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTU
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKE€HUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMU SBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) GpopMupoBaHNs KYJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
NICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIILHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIEI0BaTENbCKOM
JESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUI0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIIPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEITBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKPYXKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAUYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI00aJbHBIX TIPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOW IKHU3HU KaXKIOTO 4YJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJIy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKOM e TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHATbHOM
NEATeTLHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DSHEPTHs, SBJICHUE,
poIecc, CUCTeMa, HayIHBIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0OBaHNe, HAOTIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITeTbHO  (OpPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LEJIH JEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHS JIJIsi OOBSICHEHUS OTAEIbHBIX ()aKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUSA H KPUTEpUH [UIS KIAcCU(DHUKAIMKM BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTAa, XUMHUYecKas (opMmylia, ypaBHEHHE XHUMHYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKUunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI NI (DOPMUPOBAHMS THIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOaTh 32 XOJA0M
MpoIlecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro pe3yiabTar, (PopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
NEATEeIIbBHOCTH, MPOSBIISTh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3IuYHbIX
METOJIOB TTO3HAHMUSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (opM
MpEACTaBICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAMMOW [UIsi BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO THUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAy4yHBIM S3bIK B KayecTBE CpeACTBA IHpu paboTe cC
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMA KOMMYHHKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIHHOW JIEATEIHHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajin3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIICIOBAHMNA MYTEM COTJIACOBAHUS TO3HIMNA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISTH CAMOKOHTPOJb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHajn3a
Y CaMOOIICHKH.

NNPEAMETHBIE PE3YJIBTATHI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHUH O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, pPOJM XHMHUU B IIO3HAHUMU SIBJICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHUE  CHCTEMOM  XMMMYECKMX  3HaHHWI, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISpHas
macca, MOJIApHBIH OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJbHAs TpyIIa,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIMEe COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COECIUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJAEHUS O CBOMCTBaX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpHU
OMKMCAHUM COCTaBa, CTPOCHHUSI U MPEBPAICHUI OPraHMYECKUX COEANHEHUI;

C(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEakKLui,
U3rOTaBJIMBATh MOJEIHW MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALUU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJICKHOCTh HM3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), JlaBaThb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Taxkxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popManblaerus, aueTalabIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIOTa, OJIEMHOBAs KUCIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULVH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);



chOPMHPOBAHHOCTh, yMEHUS TPUMEHATH TIOJOKECHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTJIIEBOJOPOTHOTO
Chipbs (He(Th, NTPHUPOAHBIM Ta3, Yroyib), CIOCOOBI HX MEpepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJWYECTBY OJHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUM (HaOJI0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U JIabOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalleHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3Y4YCHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIMHU OPraHUuYECKHUX
BEIECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHWUU, I[BETHBIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMU M JIa0OpPaTOPHBIM OOOpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  MpaBUjia  JKOJOTHYECKH
[€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens [1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPESJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

TUISE 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NMpoOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCcKOi XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKAHbI 2
29 HenpenenbHble yriaeBOIOPOIbI: ATKEHBI, 5 1
QJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2
24 [TpupogHBIE HCTOYHUKH YTIEBOJIOPOIOB U 3 1
UX nepepadoTka
Hroro mo pazueny 13
Pa3pnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Crupter. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrineBoasl 3 1




Uroro no pazgeny

13

Pasnen 4. A3oTcoaepkaime opranudeckne coelMHeHUus

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pazueny 3
Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro o pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Konrpoubusie IIpakruueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
IIpeamer oprann4eckor XUMuH, €
1 1
BO3HUKHOBEHHE, PA3BUTHE M 3HAUCHUE 02.09.2023
Teopus cTpoeHHs OpraHUIECKHX
2 coeauHennii A. M. byrieposa, ¢é 1
yHIep 09.09.2023
OCHOBHBIC TTOJIOKCHUS
[IpencraBienue o K1accuPpUKaun
opraHnyeckux BemiecTB. Homenknartypa
3 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE 16.09.2023
Ha3BaHMSI OPraHUICCKUX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKHUU Pl 23.09.2023
5 Meran u 3TaH — npocTenire 1
MPEACTAaBUTENH AJIKAHOB 30.09.2023
6 ANKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
P 07.10.2023
OTUJIEH U POMUICH — MpOCTeiine
7 1
MPEACTaBUTENH AJIKEHOB 14.10.2023
[IpakTuueckas padora Ne 1. «Ilonyuenue
8 . 1 1
STUJIEHA U U3YUYE€HUE €0 CBOWCTBY 21.10.2023
9 Ankanuensl. byranuen-1,3 u 1
MetunOyranuen-1,3. [lonydyenue 28.10.2023




CHUHTCTHUYCCKOI'O KaydyyKa U pE3UHBL

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTMYECKUHN Psifl. AUETHIIEH —
| PHCBIHH PR A1 11.11.2023
MPOCTEHIINIA TPEICTABUTEND aJIKUHOB
11 Beluncrienus no ypaBHEHHUIO XUMHUYECKOU
peakiumn 18.11.2023
12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB 25.11.2023
I'enetnyeckas CBSI3b YTIE€BOIOPOAOB,
13
MPUHAUICKALIUX K Pa3IMIHBIM KJIaccaM 02.12.2023
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:
14 MPUPOJIHBIN T'a3 U NOMYTHBIC HEDTSIHBIC
PHPOA YTHEIC fied 09.12.2023
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
15 MPUPOJIHBIN T'a3 U NOMYTHBIC HE(DTSIHBIC
PHPOA YTHEIC fied 16.12.2023
ra3el, He()Th U MPOAYKTHI €€ TiepepaboTKu
16 KonTponbHas pabota no pazaeny
«YTIeBOAOPOABI» 23.12.2023
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
17
METaHoJ U 3TaHoi. BoropoaHas cBs3b 30.12.2023
18 MHOroaToMHBIC CTUPTHI: STUJIICHTIINKOIb U
TJIMIIEPUH 13.01.2024
@DeHOoT: CTPOCHHUE MOJIEKYIIBI, PU3NIECKUE
19 .
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE 20.01.2024
20 Anpaeruapl: GopMaTbIeTHI U
arerajgbIerua. AeToH 27.01.2024
OIHOOCHOBHEIE MpeIeNIbHBIC KApOOHOBKIC
21
KHUCJIOTHI: MypaBbUHAS M YKCYCHas 03.02.2024




[IpakTrueckas padota Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHCIIOTBD» 10.02.2024
CreaprHOBas U OJICMHOBAS KMCIIOTHI, KaK
23 MIPEICTABUTENN BBICIINX KaPOOHOBBIX
et P 17.02.2024
KHCJIOT
MpbLia Kak COJIM BBICIIIUX KapOOHOBBIX
24 .
KHCJIOT, UX MOIOIIEE JEHCTBHUE 24.02.2024
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
25 KapOOHOBBIX KUCJIOT. | MAPOIN3 CIIOKHBIX
P P 02.03.2024
3¢upoB
26 Kupsl: THIPOIN3, MPUMEHEHHE,
OuoJsornYeckas pojb )KUPOB 09.03.2024
VYTaeBobsl: COCTaB, KiIaccuuKanus.
27 Baxkueiinme npeacraBuTeIn: II0K03a,
pel 16.03.2024
bpykTO3a, caxapo3a
08 Kpaxmai u memirono3a kKak mpupoIHbIe
MTOJTUMEPHI 23.03.2024
KonTponbHas pabota no pazaeny
29 «Kuciopoaconepikalinue opraHuuIecKue
POACOACPATRIE Op 13.04.2024
COEIUHEHND)
30 AMUHBI: METUJIAMUH U aHUJIUH
20.04.2024
AMUHOKHUCIIOTHI KaK aM(OoTepHbBIE
31 OpraHMYECKHUE COCTUHEHNUS, UX
P A 27.04.2024
ouoornyeckoe 3HaueHue. [lenTuanl
benku xak npupoaHsie
32
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS 04.05.2024
33 OCHOBHBIE TTIOHATHS XUMUH




BBICOKOMOJICKYJISAPHBIX COCI[I/IHGHI/Iﬁ

OcHoBHBIC MCTOABI CHHTC3a

11.05.2024

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1 18.05.2024
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInoHEpHOE

obmectBo «M3marensctBo «lIpocBemienner

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Hoponbkun B.H. Xumus. EI'D. U3narensctBo "Jlernon"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

MO

Cepym






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 416534327891003442290759540767602278017667815826
Bnageney TepeHThesa Hagexga BnaguMuposHa
OeicTevTened C 25.08.2023 no 24.08.2024
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